BHC 08 1 072-Foreign Countries/ 2009-11-26 Alkylamih%-'substituted dicyanopyridines and their amino
acid ester prodruggl e esERLARBY CRUAR SRR LANE VIRl Paalky|arinasHBRiiiRd dicyanopyridines, to

their amino acid ester prodrugs, to processes for their preparation, to their use for the treatment and/or

prophylaxis of disqgges %@ﬁ%tgp MELURG Ak r%”ﬁ&‘)%%&ﬁ%i%?ﬁﬂ%%ﬁﬁﬁ@& Ui‘é‘y%‘%@(ﬂ%ﬂéé@%ﬂEi?’BFF%RE'V'aXiS

of diseases, preferably for the treatment and/or prevention of cardiovascular ers. Adenosine, a
purine nucleoside@f#pfeSE M PAEIPRel} AIGGSSRSR540eHy AR NRIb &S BhyRfoltfRe ngnd/or
pathophysiologicabsiinudkiddendissards frtned tnttaced uiarlyiagaarediiaraadiaie dieringathedegradation of
adenosine 5-mongpinaphiats (M) and.RalEnosyb ARGkRIBNG Llldb FaNBRISIEasRY fioghiihe cel. in
which case it acts as a’hormone- 10like substance or neurotransmitter by binding to specific receptors.
Under normoxic condiions: the sonceniratan of rec adenosige.in ihe exiracellar shae is yary loy
However, under ischemic or %ﬁ)oxm conaﬂloné, th8' €xtracellliarconcentration of adengsing i te
affected organs isPRERSER diRIafaRIRRIYHOALIIERS I§iaWh, fOFfNMDIdotmat atdiaesinEivhidttsailatelet
aggregation and ingepasemihe blpag supply dedhecpionaty aitriesinEmdieImaepaatd S (paats oaibe blood
pressure, on the heafl [a1e, on (s feleass of newrtransimiters.and on ixmpbocyle differentatign,In
adipocytes, adenosine is gapa'g?e 01t inhibiting IpOR/SIS, thus lowering the concentration ot free %tty acids
and triglyceri§fés iR BRiIEE OHRIRRETIRIEE &'aEINe BEHBERRSII9ESs to increase the oxygen supply of
the affected organs and/or to reduce the metabolism of these organs in order to adjust the metabolism of
the organ to 20 tHénBeadrsupp\coidiiensrdam eandentisthe widegle hgpoxio dunditiaas!Uiiespetiors aery
adenosine is medigied¥ideSPECifigrasaRIAIS of RYHBIR SRS AlrAdAuRPboRbéhfRiaherKag¥MBsine

According to the inventiop, "adenosine-receptor-selective ligands" are substances which bind selectively
o one or more subl LSRG SHEHB ing ToesEte e TG o the AR Blare:
(adenosine agonist§)ode iplaickeh gatsesetion {adamsensesaitRib®Biistys Yo 28T herenalysteiehdsetheiamisine
receptors are gnediased ioirasellpicsty prdhadnessergpeat MR e theaaseohtirdbiidingiekagianesine to
the A2a or A2b regepiors, ihe ptracellar FANE, s ncreased via aclivafion,of e membrane baund
adenylate cyclase,waler as binding o AdenoSine e ATorR3 rec%p ors reSults Iif a decrease of the
intracellular cAMPYHtSrfiRaerc o AR s et anifafalycasdes iBEY®d: 072-Foreign Countries/
2009-11-26 via Al receptors, dilation of the blood vessels via A2a and A2b receptors and inhibition of the
fibroblasts and snidetimuchkeselhgioiserhtidanvzinddb tedepttss okydbie saxeyoifAhegdirises! (cwapking
preferably via G1 pratgins)cadecrrasg: b dhednir araliulai £aM4P s darRDtrRlitR kb aRsebresk(Bredrrably
Iﬁte cyclase b%ﬁgpforskol'n . Correspondingly, A2a and A2b agonists

[

after direct prestimulation of aden

(coupling pre%grag{ljyegi%@?lﬁ@%’e?x ﬁ@é%@t%”gﬁ B IRUPAIN QB A2b antagonists to a decrease of
the cCAMP concentration in the cells. In the case of A2 receptors, a direct prestimulation of adenylate
cyclase by forskolfi'fsa5H b EARTRSING ASHIRASRT YemPSGEe PRI FA K itors PSS AfiC &t AgBARYL Rads
toa f_requency-dep&n diamioy#cedmgio@ ttte_theammwitmoammmgmﬂb}eq@m@Salje. shetemtines Al
agonists may thusa!-54A0IR ek A b e 0 gpURE RERIRUISA0EBIGR] RILIBHAD ihfiing

cardioprotective action of the Al receptors in the heart may be utilized inter alia by activating these

receptors with spelfitcAAgorEROTEIe RATARSHIEAR YPTAMITG LT ACHP Th ALUSIBF RIRERIS S ardial

infarction, acute coronary syndrome, heart failure, bypass operations, heart catheter examinations and

organ transpfntafibAScligThel RRMASPNOF AR L FEREpToRE B Acliarr BHBEi e AR IR SAME: 1Badss,

via dilation of bloatlevesselss tadovisding 6f daerokine rassuxeatihadoypesingthé tiheddenthpreegnreis

accompanied by %%‘?Q&&éSrMA’EI%ER%ﬁSH%ﬂ% %%‘Br%%&%%ﬁ&é%ﬁ&é&f@ﬁe faa%%%&% ‘_Jo‘%ea%’af%é‘iﬁ'é"a“on
A n of se b ag e

of Al receptors using specific Al agonists. The combined acti selective Al/A onists on th
vascular system afdiMedit et thiRCEPPradafelih 7 S SRFFRSMRERHRCEY IR RO FraceuiraliRihGut
relevant heart-raténtioiemse. doeall&b Abaagonists having such a pharmacological profile could be
employed, for example, for treating hypertension in humans. In adipocytes, the activation of Al and A2b

receptors leagts to@hinbabitinaRulpalysism Tihdsmieconsequenicire activation of adenosine receptors are:

bradycardia, negative inotropism and protectiothef heart against ischemia ("preconditioning")




selective or combined action of Al and Al/A2b agonists b%'lipid metabolism results in a lowering 250f free
fatty acids and trighyCriidese Jib 4! BiARdRaHERESs subieTogs o aiPRls Rtere/nfibaaPsligR

reducing lipids leads to lower insulin resistance and improved symptoms. The abovementioned receptor
selectivity can be %P@Jﬁﬁﬁéacﬁ'%f/'?ﬂgtfé'ﬁ?é@ﬂ?f‘fﬁlépéﬁlﬂgfg%’gz&? %fegﬂﬂﬁ%s which, after stable transfection
with the corresponding cDNA, express the receptor subtypes in question [see the publication M. E. Olah,
H. Ren, J. Ostrow$kfNK CASEIAEABsBIPSIS (COHRIST BISTarIBlI RFPEUPSI s ACRaen 2 tqdRFaERINIBE the
unique bovine Al aderrostedeicaiors Stvdiee d (ptbeeligdndiiewdi pae siteuntisitdidatgdiencagenesgis”, J.
Biol. Chem. 287 (13l f1285RcKAAdnd0740h s dlsclaseikGlNRICh irnaisalbyclRrRinezaleg by way

of reference]. BHC 08 1 072-Foreign Countries/ 2009-11-26 The etfect of the substances on such cell
lines can be monifSIEWEF 15 Mt AN e ZR ARARMESthR FREHABRAAMM ELRETYEIRA N B fserl!thiy
publication K. N. Khetzask bfesstavgpthré] egleecCar&timaatioldeliyikhiBeyBlabedyfolakpM.is oLadhsenefit.
"Comparative pharmacology of human adenosine receptor subtypes - characterization of stably
transfected receptariméns Quelisiord dNaunispebianindepsligs AgehisEhaamaeoh 3odueR9derergent 1-9,
the disclosure of wiyel 5 B[R0 . INCOIRAIRLG) BYWAA] [SISIBNC e a1 agonisis may thus be
"adenosine-receptor-spégm ic" ligands known from the prior art are mainly derivatives based on natural
adenosine [SLOA. PYLASIEHTERIRIR 19T R 2AGIBRASH FREPERSINISR opportunities for future drugs”,
Bioorganic and Medicinal Chemistry 6 (1998), pages 619-641]. However, most of 10 these adenosine
ligands known frofheneaystiint eirchive @ dtien dishdvainteerp ibraaherrberg b ésutibtad aillgr el ceptacypdiodic, that
their activity is lesg,tRamthaicepiopiuiah AgEONSIRE oIt REBAREAIRMY Vighn \WRAK-AGH Vit afterdp@lute
administration or unwantae%,ﬁ_igiaergﬁﬁects on the central nervous NS) [A. K. Dh%lla tal, Curr.

stem (C
Topics in Med. CHEM 813854 PRI2afY SYFARIBAT %?g’éﬁﬁsfm‘?é%{?‘ g Fbs2152),
1901-1910]. Thusexaaynatiensanspigeadraripleoratisnsexperimental purposes. Compounds of this type
which are still in clinical development are hitherto only suitable for intravenous application Prodrugs are
derivatives ofilan ditevecingtediehfahiebepiule yceite vost e EEpd adgoaistt deacise mmadilabmtrefrigéormation

in one or more stagesReRrRARRFSHAAGHYE EF%?&@H‘H%M‘?&@R%E-U%M Qg residuedsrdinasiused

in order to improve the profile of properties of the underlying 20 active ingredient [P. Ettmayer et al., |
Med. Chem. 47, 2483900451 /o1 e?‘%%”a@ﬁ?ev@%d”&b‘%ﬁﬁ%f%‘ﬁlec?ﬂ 83&8@&% H}é@é;§¥§¥9qn°{iﬁ§
connection for therel@sitpnsofsihe spenfrei§ Fegichigsas well as the desired mechanism of liberation to be
coordinated very accurately with the individual active ingredient, the indication, the site of action and the
administration routaéeActatgi@dauachen of Rweitameniseis aghnistisiaredsasiprogsugs wiidieaxhid s
improved biogyailaQifji Ry &%&HE%@QM%W%%S‘@J Y PRERRHYE: RALGIe AL AL Sxample aCigypd by

improving the physicochemical profile, specitically the solublility, the active or passive absorption
properties or the tRYAC%BERIRITRAMBARHEN A @%’%ﬂﬂ?ﬁ@"&wﬁ%m bReIBAYE frith $&WIBe Panging
literature on prodrugstirg) hypBuisdgaarch(lEchpsDesign of Prodrugs: Bioreversible derivatives for various
functional groups and chemical entities, Elsevier Science Publishers B.V., 1985. A review of prodrug
derivatives 30 basgd@poegihnxyticanistiestera naEdNOSs RitpretiLeahBUGdCOMpoNBIds 6aR, kkefound,
for example, in K. Beaumant et al.. Cum.Drug Metap, 4, 461-485 (2003). Alsa.known are dipeptide
procrugs of acyciS ST St e arpar oA SRl adrdh lim A NCBO AL RSNG4y
151-163 (20(%3)) vihiEeeiMBY AT Uit the DYRFSI9E Pt FRARRIHE FUir e BB ER IARDKC IRCIEASIAGIHEN
bioavailability of agilleaticsnréaasyglipBkle=a8 b bhdioseigRatieine #h2008d Ao 01/25210, WO
02/070484, WO 02/070485, W0O03/053441, WO 2008/028590, WO 2009/100827, WO 2009/015776 and
WO 2009/1121551)8G|ps MRHASIRY ftaphbH iRk SinglicxapatABl PYRNE QNS SRIQIMENELEEEREAT
ligands for treatin% cardi&vgsc&:lartd' ortolersf V\t/_O 203%015811dand WIS)A2009/01F%§12 destcrib E’;lmino
acid ester prodrugsn ot 91B° 1(?yaerr13- -aem'rlér‘]rbs-%cp'f}ﬂd\l'hes.ef wagan Bject b?’iﬂ'gspsreseehetcﬁpvgh oMo >
provide novel compaéyaskowifien Het Rigd|adoit MhdEselebtive R§oARiLVisikihK. atlelfsshrenIGekepitssor as

selective duad@gosRiaryf, ElprRbansl ArbdREaRIzdiHe IGARHCBbGNEMIrayesbBRYSERERsTEGRl@neor
pharmacokinetic %%H?%‘ﬁé B Qe A N R S R SRR N UL B8y RGO Gly A baly profile,
and which, as such, are

10770, the disclosure of which is hereby fully iqmarated by way of reference].



10 suitable for the treatment and/or prevention of diseases, in particular for the treatment and/or
prevention of cardigyaseidasiROe R SiSQUIRr defHtiKRaHIRR BININR RGIAEPIRERIRER IS &f the

novel compounds which have improved solubility in Wateraggts/smloglcal media and oﬁganlc solvents

and/or improved BV AIRISHEA A AR SSPAOSHHM St iFen BR P UP IR s abhe (it A11dIFS3HEr darfiSration,
controlled release®@f@heactik iKgitediert. ifrtedhblody\df thelphsientoBy ativer phedmbSoipdyavé iowzan

administrability it @y driersaepebeRRssible éﬁa@m&@&h@ﬁtﬂiﬁkﬁpﬁw&@&a@c@wﬁ@ fﬁ’rébl'é aelive
ingredient. The present mSv&ntl%]iBé?él)%daeEy? ounds g‘%%l})gén% )tI%(C iRC%iﬁ'r eny'ICh ,Shﬁre

20121represents yHP genor represen

(C2-C4)-alkynyl ofY@3rcTagisid ikylay BRHEf@BNE)72-Foreign Countries/ 2009-11-26 - 5 - where
(C1-C6)-alkyl may be substituted by 1 to 3 substituents independently of one another selected from the
group consisting dftftutieeoshtereneptvifkpeaiimetigghdsituononieta axipr @latedailkpxieril@d+3 Masedloalkyl,

(C3-C7)- CyC'Oa'k%Wné%Pa@eﬁH%%%Eaﬁyb%U%é%% aJkb%@{&lné%%w&%f%é%&%)f@#h%@%ﬁ”d

(C2-C4)-alkynyl m e substituted by 1 or 2 substituents independently of one another selected from the
e 3

group consisting dFHDARISHHATRFNERRA, ME'LCW-GREMHM GhTaPeRAPSS, SR (& Sty koY shAk
10where (C31C7)ibgstoatieyiasiag lmsdbstitmtedroy therRigubsttae riisdddepayed datl yhefromian stinet

selected from the @ﬂ?ﬁ’é&@ﬁﬁiﬁgﬁ&ﬁfsf%‘af 'fh%'r%@h@ﬁ‘s&fﬂ&ﬁ"ﬁ%%#%‘tu(gJa&éﬂ)ﬁ”ﬂé(' HEflyRrPrRgINeXY and
(C1-C4)-alkoxy, or R1 an 2to&%her Wlth the nltro%Pn atom to which they are attached form a 4- to 7-

15membered hetefdéyEié YRR R AR R APl IR R QG BY SRR Y B AP Y hind
S, where the 4- to(ZNheAb&rdehhisariody Slermagniss subkstitutbe 2903, §r 268tisstittehtzeindbpattieitly of

one another seleqﬁf fr@ﬁhthﬁ]wgummﬁnqmiwm ﬁl@f'nﬁiL%XQhE@f|HFHQ"ﬁlﬂr‘ihN|u§% Gft)-alkyl,
trifluorometh?xy Cl- C4 -alkox 28 3reLPr se ydrovga r]én J formul
exp rlmenta purposes. Compounds o |st pe till in I|n| al deve opment are hitherto

only suitable for intravenous application.

Prodrugs are derivatives of an active ingredienictwrundergoin vivo an enzymatic and/or
chemical biotransformation in one or more stagdsrbehe actual active ingredient is liberated. A
prodrug residue is ordinarily used in order to ioy@ the profile of properties of the underlying
20 active ingredient [P. Ettmayer et al., Med. Chem47, 2393 (2004)]. In order to achieve an
optimal profile of effects it is necessary in thinnection for the design of the prodrug residue as
well as the desired mechanism of liberation to dardinated very accurately with the individual
active ingredient, the indication, the site of astand the administration route. A large number of
medicaments is administered as prodrugs which édmbimproved bioavailability by comparison
25 with the underlying active ingredient, for examplehieved by improving the physicochemical
profile, specifically the solubility, the active passive absorption properties or the tissue-specif
distribution. An example which may be mentionedrfrthe wide-ranging literature on prodrugs is:
H. Bundgaard (Ed.)Design of Prodrugs: Bioreversible derivatives farious functional groups
and chemical entitiesElsevier Science Publishers B.V., 1985. A revigwprodrug derivatives
30 based on carboxylic acid esters and possible piepeof such compounds can be found, for
example, in K. Beaumont et aCurr. Drug Metab.4, 461-485 (2003). Also known are dipeptide
prodrugs of acyclovir for treating ocular herpeteations (B. S. Anand et alGurr. Eye Res26,
No. 3-4, 151-163 (2003)) which interact with thegopeptide transporter on the cornea, thus

increasing the bioavailability of acylovir in thges



BHC 08 1 072-Foreign Countries/ 2009-11-26 -6

whefe represents the point of attachment to the

oxygen atom, 5L r%em@z&%m@ @%@ﬁ@@bxl W@emﬁémgs@%%@&@m@yﬁo@é@@@@e%o

hydrogen or the side

el it T Y g

of a natural a-amino acid or its homol o%s or isomers R5represents h drogen

ROHPSGRT WhEsE A2t

and R7together wiianheopjtidijen & nadenadiieh teespiare lmradh d@etnm ea&ll@mscuhemmrédrhew&cycle,
BHC 08 1 072-Forjgsdzosmiries! RRO9obdrafss19r RLinsetanyikiiR 4206 (o AtoMmscjarsaiahihey are

attached, forn%s ag%{é%lédsine or piperidine ring,

It was an object of the present invention to previtbvel compounds which act as potent and

selective agonists of the adenosine Al receptasoselective dual agonists of the A1 and A2b

receptor, have identical or improved physicochehaea/or pharmacokinetic properties and also

an advantageous therapeutic and/or pharmacologlity profile, and which, as such, are

suitable for the treatment and/or prevention ofdses, in particular for the treatment and/or

prevention of cardiovascular disorders, and alsadentifying suitable amino acid ester prodrugs

of the novel compounds which have improved soltybifi water, physiological media and organic

solvents and/or improved bioavailability after oaalministration and at the same time allow, after

administration, controlled release of the activgrédient in the body of the patient. By improved

intravenous administrability it may furthermore fxessible to open other therapeutic areas of use

(0,

10
15
for this active ingredient.
The present invention provides compounds of thenfibe (1)
O
O/\/ ~R3
CN
NC | X
1
R =
\N N S/\(\
|, S
R N=
in which
20 R! represents hydrogen orC,)-alkyl,

RZ

represents (£Cq)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl or (G-C;)-cycloalkyl,



R8represents hydrogen or the side group of a natural aZamino acid or its homologs or 5isomers,
ROrepresents hydrogen ppnethyt, BhieRiesedis Bndragsy P{or@%ﬁB@nn&ﬁ%ﬁ%ﬁ&éﬁﬁMﬁ&ﬁﬁb%me side

group of a natural a- amlno acid or its homo gr‘s or isomers, 10R12represents h}/‘?ro%en or meth

R"represents hydrogen 8f fﬁtfddzﬂ"hm%grﬁﬂ é’BF‘eSée'ﬁtgfﬁ%wﬁQﬂ"@r (s PR together
with the nitrogen atom tdGKigialkoesy, ai@e-Gitaybled fpniGG)-oydoalmenibéied kdselfenyclandviiere the 5-
or 6-membered heterocygle;mmshgubstituted by 1 or 2 substituents independently selected from the
group consisting of (C1-C4)- alkyl, amino, hydroxyl and (C1-C4)-alkoxy, or 20R14together with R" and the
atoms, to whigh they are gitached, forms a pyrrolidine or piperidine ring, R"represents hydrogen or
(C1-C4)-alkyl, RlGrepresents hydrogen or (C1-C4)- aIkyI or BHC 08 1 072-Foreign Countries/

2009-11-26 where the 5 rz@egfq ed hetero§/ eé‘% %yfe su setltglgggltp e%i %&2 substitu @f -rgﬁ@xy,

independently selected ff' up T n5|s , amino, ydr xll 3'}1 _
R17represents hydrogeﬂf‘é?ﬂ@li@ﬁy akyloBR ?@Bﬂ@erﬂ@%oé@ﬁ‘oﬁ@@@)ﬂﬂﬁwgoPRI‘P%{m@'
R"together with the nitrogiioasarsig vihich) -thgy, aifuattashirekioind ecT;)alkoxgnembered heterocycle,

and

10 where (G-C;)-cycloalkyl may be substituted by 1 or 2 substitiseindependently of one
another selected from the group consisting of fhegrchlorine, trifluoromethyl, (EC,)-

alkyl, trifluoromethoxy and (&C,)-alkoxy,
or

R'and R together with the nitrogen atom to which they atéached form a 4- to 7-
15 membered heterocycle which may contain a furthéerbatom from the group

consisting of N, O and S,

where the 4- to 7-membered heterocycle may betituties! by 1 or 2 substituents
independently of one another selected from the mroonsisting of fluorine,

chlorine, oxo, trifluoromethyl, (EC,4)-alkyl, trifluoromethoxy and (EC,4)-alkoxy,

20 R® represents hydrogen or a group of the formula



where the 5- or 6-membered heterocycle may be substi'tgt'ed by 1 or 2 10substituents independently
selected from the group consjsting of (C1-C4)- alkyl, aming, hyq,ro>8/I anqa(gl-c4)-alkoxy, R19represents
hydrogen or methyl, and N-oXides, salts, solvates, salts ofthe N-oxjdes and solvates of the N-oxides and
salts thereof. Compoun 'IQg'i*’o the invention a% "d)f\ghe formula (I) and the
N-oxides, 15 salts, solvates; salts of the N-oxides and so|yates|of the/salts and N-oxides thereof, the
compounds which are encofhpassed by the formula (1) of@he foRnuRie Mentioned below, and the salts,
solvates and solvates of the salts thereof, and the compounds which are encompassed by formula (I) and
are mentioned below as exemplary eé’nbod' nts, and the salts, solvates and solvates of the salts
thereof, where the compou i(ilge encompassed by the thL”aRQIB) and are mentioned below 20are
not already salts, solvat EY gﬂﬂ}egalts. The coﬁ@(und'lé/alccording to the invention may,
depending on their structure} exis ilg stereoisomeric forms (egantiogiérs, diastereomers). The invention
therefore encompasses the@nantibmers or diastereomers and respective mixtures thereof. The
stereoisomerically pure constituents can be isolated from such mixtures of enantiomers and/or
diastereomers in a known 25 manneg, thgas the compounds accordir@ to th:gsinvention can exist in
tautomeric forms, the present inyentign endompasses all tautomeyic fojms. BHC 08 1 072-Foreign
Countries/ 2009-11-26 - é\ﬁmlphﬁmﬂaﬁuﬂbq&‘applmatioﬁ ,\peﬂugﬁd,'\f&rRee(ample, for the isolation
or purification of the compoilnds a]clgor(ljl 1t0 the invention. Plhysiolpgically acceptable salts of the
compounds according to th€ inveftioR include acid addition s@8lts offinineral acids, carboxylic acids and
sulfonic acids, for example salts of hydrochloric acid, 5 hydrobromic acid, sulfuric acid, phosphoric acid,
methanesulfonic acid, ethanesulfonic acid, toluenesulfonic acid, benzenesulfonic acid,
naphthalenedisulfonic acid, acetic acid, trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic
acid, citric acid, fumaric ggige maleic acid and benzoic acid. Physiologically acceptable salts of the
compounds according to the invention also include salts of 10 conventional bases such as, by way of
example and preferably,alkali m@eﬁgt&g%ﬁm{?&%mg;ym #ad ,sium salts), alkaline earth metal
salts (for example calcium and magnesium salts) and ammonium saltS derived from ammonia or organic
amines having 1 to 16 catbon atoms, su S way of example and preferably, ethylamine,
diethylamine,%riethylami%e, etﬁ%&ﬁ%%rﬁ?g%%}%%,eﬁ(|)’noethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, 15dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, arginine,
lysine, ethylenediamine hnd N'RREERGITiIEReiRka8H Vhites refer for the purposes of the invention to those
forms of the compounds according to the invention which form a complex in the solid or liquid state
through coordination witR 'solvapRTRFERE M OpRIPALES Sifle arapr effit TalRmNe GRid Y MhRMRIAGHEr
coordination takes place with 2&waier. For the purposes of the present invention, preferred solvates are
hydrates. In addition, the present invention also encompasses prodrugs of the compounds according to
the invention. The term ‘rodrygs-eAGOMRASSES FeRARHNds which for their part may be biologically
active or inactive but are converted (for example metabolically or hydrolytically) into compounds

according to fhe inventigg duri?&;@?éﬁ{seﬁwﬁdb%ﬂ 3%45%%%, body.
R’ represents hydrogen orC,)-alkyl,

R®and R together with the nitrogen atom to which they aitached form a 5- or 6-

membered heterocycle,

15 where the 5- or 6-membered heterocycle may be itutest by 1 or 2
substituents independently selected from the gnsisting of (GC,)-
alkyl, amino, hydroxyl and (2C,)-alkoxy,



25For the purposes of the present invention, the substifubnts have the following meaning, unless
specified otherwise: Alkyj,is in the context of the invention a straight-chain or branched alkyl radical
having 1 to 6 or 1 to 4 carbon atoms. A straight-chain or branched alkyl adical having 1 to 4 carbon atoms
is preferred. The following radical be ' e Qﬁ!ﬂh repce:
30methyl, ethyl, n-propyri:,gisop%%%%%ﬁyﬁﬁggﬁ%ﬁ%gé&%ﬁgrteﬁ%g]u%ﬁ 1-et lliiﬁ/éllc}lpy;fop I#%?gﬁtgj and
n-hexyl. BHC 08 1 072-ForeigPiREBUREEY: 2009-11-26 - 10 - Alkenyl is in the context of the invention a
straight-chain or branched alkenyl radical having 2 to 4 carbon atoms and a double bond. The following
radicals may be mentiorf€d by weipesinesBydpiecarl ty wids wbppafbagratesabing pcid gl isdpropesyloand
n-but-2-en-l-yk Alkynyl is in thesggaatext of the invention a straight-chain or branched alkynyl radical having
2 10 4 5 carbon atoms and a triple bond. The following radicals may be mentioned by way of example and
by way of preference: etRynyl, Fép%%@ﬁﬁs'}ﬁ&)a‘r'é@eﬂ'&ré}%@fﬁyb{”"'V" n-but-2-yn-1 -yl and n-but-3-yn1-yl.
Alkanediyl is in the context of the invention a Straight-chain or branched divalent alkyl radical having 2 to 6
carbon atoms. The followjing radicals ?e mentioned by way of example and by 10 way of preference:
methylene, ethane-1,1-diyl, etﬁa%rg-f,%%)l@ ,r%%rﬂ)gﬁg]-?wﬁ:jiyl, propane-1,2-diyl, propane-2,2-diyl,
propane-1,3-diyl, butane-1,4-diyl, butane-1,2-diyl, butane-1,3-diyl, butane-2,3- diyl or butane-3,4-diyl.
Cycloalkyl is in the contdXt of tFRPTRRRIIHOHICREBS)EIRISHRARA] 2 AAsahaR 36A RIISRETPBES B 6 ring
carbon atoms. The following rasheasmay be mentioned by way of example and by way 150f preference:
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Alkoxy is in the context of the invention a
straight-chain@r brancheg? alkqyyreagitahidsigiah bitméugi, 1 to 4 or 2 to 4 carbon atoms. A straight-chain
or branched alkoxy adical having 1 to 4 or 2 to 4 carbon atoms is preferred. The following radicals may be
mentioned by way of exagmple andby.vayabperisrangaiuyethoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, tert-butoxy, n-pentoxy and 20 n-hexoxy. Cycloalkoxy is in the context of the invention a

monocyclic saturated caﬁbocyql%g%gwg @apoéfgagpgﬁ&ws which is attached via an oxygen atom. The
ione mp (

following radicals may be ment y way of example and by way of preference: cyclopropyloxy,
cyclobutyloxy, cyclopentgrloxy, cyclohexyloxy and cycloheptyloxy. 25Alkylsulfanyl is in the context of the
invention a straight-chain or branched alkyl radical having 1 to 4 carbon atoms which is attached via a
sulfanyl group. The followjng radjcals may be mentioned by way of example and by way of preference:
methylsulfanyl, ethylsulfRnyi ropﬁ%%ﬁféﬁ&W'?QdB?dB%ﬁﬁ?W AROVHAR 4B GtyIsRliiny!.
Alkylsulfonyl 1% in the context of the im@nberdhstedghitiehain or branched alkyl radical having 1 30 to 4
carbon atoms which is attached via a sulfonyl group. The following radicals may be mentioned by way of

example and by way of preference: metiylshéfayd, etmdsiéosyheprogdsuiianybeizoreppylautonyl,

n-butylsulfonyl and tert-butylsulfonyl. BH 072-Foreign tri 09%% t eisinthe
context of the invention a saturated hsgte%tgggﬁié Iﬁﬁ%ﬂ% %%&a%%%ﬁ%ﬁ%%t%m \'/%ﬁ?&gc{g%@ns one or
two ring heteroatoms from the group ¥6As&tiAg BYNOXY il Sand!l4ttached via a ring carbon atom or, if
appropriate, a ring nitrogen atom. The following radicals may be mentioned by way of example: azetidinyl,
pyrrolidinyl, pyrazolidinyRrtetrahydrofuranyl,

20 R"  together with R and the atoms, to which they are attached, formgmlidine or

piperidine ring,
R  represents hydrogen or£C,)-alkyl,
R represents hydrogen orC,)-alkyl,
or

25 R™and R®  together with the nitrogen atom to which they aftached form a 5- or 6-

membered heterocycle,



5 piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyi,atﬁiomorpholinyl and azepanyl. Azetidinyl,

pyrrolidinyl, tetrahydrofuranyl, piperidjpdhePiReraziys-tFasnraropseany @ dhajorehaiisyire Rreterred.
Azetidinyl, pyrrolidinyl, piperidinyl and morpholinyl aref{)articular. The S|det95[rc])§$ ofi an a-amino acid in the

meaning of R3 encompasses both thﬂjgf‘éfé}‘@?gu' dERAROY SPEEE AR gitre ghifshd side
groups of homologs and isomers of thsgle amamihpdrogybaidsdSCheamino acid may in this connection
have both the L and the D configuration or else be a mixture of the L form and D form. Examples of side
groups which may be mefttionesparesnmsetyyrbieianige))-pigpan-2-y1 (valine), propan-1-yl (norvaline),
2-methylpropan-1-y1 (leucine), 1-methylpropan-1-y1 (isoleucine), butan-1-y1 (norleucine), tert-butyl
(2-tert-butylglycine), phery! (2-phergelyslrgbenzit frgmylalanine), p-hydroxybenzyl (tyrosine),
indo1-3-ylmethyl 15 (tryptophan), imidazol-4-ylmethyl (histidine), hydroxymethyl (serine), 2-hydroxyethyl
(homoserine), 1-hydroxygthyl (threonine), mercaptomethyl (cysteine), methylthiomethyl
(S-methylcysteine), 2-mercaptoethyl (homocysteine), 2-methylthioethyl (methionine), carbamoylmethyl
(asparagine). 2-carbame Sl HOL NG, SHPROMAM [SRAHG AT NS Sy RiN L glamic acid)
4-aminobutan-1-y1 (lysine), 4%amino- -ghy roxybutan-1- ydroxy ysmé , 3-aminopropan-1-y1
(omithine), 2-aminoethyl (2,4-diamin SR Seferamiffomethyl (2,3-diaminopropionic acid),
3-guanidinopropan-1-y1 (arginine), 3-ureidopropan-1-y1 (citrulline). Preferred a-amino acid side groups in
the meaning of R3 are methyl (alaning)erdpars2-91 §veginey i meiphycp aral Y ifldestipe ). oezyl
Elpher}ylaéanirl@)l, irpéfia_zol-f-élgﬁgthyl £Dissiglingns ngﬁwé%ﬁémm‘ﬁc?%% (&hg@mj_ne), "
-aminobutan-1-yl (lysine), -aminppropan-1-y1 (omit -aminoethyl (2,4-diaminobutyric acid),
aminomethyl (2,3-diaminopropionic a%?é@’, -é”l?a]ﬁ}(é}frﬁ%gr]%%%?%‘l)ﬁ é’@’inine). The L configuration is
preferred in each case. Ap oxo group is in the context of the invention an oxygen atom which is attached
via a double bond to a cBrbon KREFESHANERIHHREAIE W the compounds according to the invention are
substituted, the radicals may be mono- or polysubstituted, unless specified otherwise. For the purposes of
the present invent®®f, NIXifSafitigSeivalesathtial iikithasE® spheiestREIRONCXIERs MR #eaieet one
another. Preference is given to substitution by one, two or three identical or different substituents. Very
particularly preferfeehigasuidstactioydity tortbeointotieie atic e celiifierehthsutostiwlarits arBHIG 08akides,

072'F0reic§?n %#@51%5/3%%%5'-%’%? orl;]{ai m&n@eg%@%m Qéﬁ%ﬁﬂ?iﬂvﬁﬁggﬁggf@éﬁrﬁﬁ(ﬁﬂ%gm to
Compoun SO e Tormula INn wnic r resents en, me /I Or , r resents
et on BB o TR B R () o T o it s alerelvates
independently of @nd aelvakasraidhectalts fittaiedherptdbp coomBgniy afeleronashfstineotritil (O mnstiaye,

trifluoromethoxy apdrifehed DeRIkORY e RAANERSQBRIME! With dite SikeEeN Alersoioawbich thexare
attached form a 4-,to 6-. 10membered heteroc\:/é/h(‘il?1 which ma a'%graf rt@frnlzieteroatom from }he group
S

o ther where the compounds are ncomg 3 m Fa .Aar ntigned helow
consisting of N, O andag’, Where%e AR B hEmbered Reter f‘:% e may be |€u?er8%y%1or5
substituents #teptadehayestyfaltannaes st sV ateaEAegroup consisting of fluorine, trifluoromethyl,
(C1-C4)-alkyl, trifluoromethoxy, methoxy and ethoxy, 15 R3represents hydrogen or a group of the formula

The compounds according to the invention may, déipgn on their structure, exist in

stereoisomeric forms (enantiomers, diastereomdrbg invention therefore encompasses the
enantiomers or diastereomers and respective mittinereof. The stereoisomerically pure
constituents can be isolated from such mixturesrantiomers and/or diastereomers in a known

25 manner.

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

invention encompasses all tautomeric forms.

Saltspreferred for the purposes of the present invardi@ physiologically acceptable salts of the

compounds according to the invention. Also includeel salts which are not themselves suitable



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 13 - rep'r%éents the point of attachment to the oxygen

atom, represents %P%ﬂa@é@%ai‘%ﬁ&lﬂfﬁ%@t&ﬁ%ﬂSélugéﬂ%ﬁ’ﬁd?é%ﬁ"?ﬁélis%ﬂ%h BASERfESRINS 1
hydrogen, methyl, 2-methylpropan-1-yl, hydroxymethyl, 1- 5hydroxyethyl, 4-aminobutan-1-yl or
3-aminopropan-1-1¢ {¥5P3 ngé?@%éé%,'é@fglﬁgbsems hydrogen or methyl, R7represents hydrogen
or methyl, or 10R7together with R4 and the atoms, to which they are attached, forms a pyrrolidine ring,
128represents hy @GP IRRINACIIRIPRR-32Y, of thietriIpeY B%@iﬁ/[‘,ql o hsdiNGIPIUpARLUEe\AGH addition
1-hydroxyethyl, R9a@preseints 4 ydidg earddbdricepies antsshyaiode fiorledhrgpresends iydtwylioric acid,

1-methylpropan-I-y|, jrudazel-4:x maivhcAsaminaRUMH:Y hetBMiRLATRRAD -kl 2sARHROSINE acia,

aminomethyl or 3-guanidinopropan-Il-yl, R12 represents hydrogen, R"represents hydrogen or methyl,
20R14 represents@ﬂ}ﬁ%@%ﬁ"ﬁ? ﬁféthrB'enesul onic acid, naghti&isulfonic acid, acetic ‘acid, trifluoroacetic
acid, propionic acid, lactic acid, tartaric acidalio acid, citric acid, fumaric acid, maleic acialda

benzoic acid.

Physiologically acceptable salts of the compourat®mling to the invention also include salts of
10 conventional bases such as, by way of example aefrpbly, alkali metal salts (for example
sodium and potassium salts), alkaline earth mettd §for example calcium and magnesium salts)
and ammonium salts derived from ammonia or orgammes having 1 to 16 carbon atoms, such
as, by way of example and preferably, ethylamineiethglamine, triethylamine,
ethyldiisopropylamine, monoethanolamine, diethamif&, triethanolamine, dicyclohexylamine,
15 dimethylaminoethanol, procaine, dibenzylamine, Nhykenorpholine, arginine, lysine,

ethylenediamine and N-methylpiperidine.

Solvatesrefer for the purposes of the invention to thazenk of the compounds according to the
invention which form a complex in the solid or lidustate through coordination with solvent
molecules. Hydrates are a specific form of solvameghich the coordination takes place with

20 water. For the purposes of the present inventicefepred solvates are hydrates.

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

according to the invention during their residenoeetin the body.

25 For the purposes of the present invention, the tdubats have the following meaning, unless

specified otherwise:

Alkyl is in the context of the invention a straight-chai branched alkyl radical having 1 to 6 or 1

to 4 carbon atoms. A straight-chain or branchegladdical having 1 to 4 carbon atoms is

preferred. The following radicals may be mentiobgdvay of example and by way of preference:
30 methyl, ethyl, n-propyl, isopropyl, n-butyl, isolgytsec-butyl, tert-butyl, 1-ethylpropyl, n-pentyl

and n-hexyl.



R14 together with 1211 and the atoms, to which they a'réoa'ttached, forms a pyrrolidine ring, R"represents

hydrogen or methﬂk;@éﬁ%@ﬁ%ﬁé%@%t WWQ%@&BH‘&Q@&&H@H%Q%M%@'&%@FFb&%&ﬂ'HH' 2009-11-26
- 14 - R17represents %}/bdro en or methyl, R"represents h%g ré%en or met%/_l, 1219represen drogen or
r

, s
methyl, and the sARC LGRS SBHMEROBT B C MG YO A sl BY W BH62amPIfion,
particular prefererfoensygit/erefoaroe pytnyh@dybfitheréornyl lan@uir?whittyl121represents hydrogen, methyl or
ethyl, R2represents (C1-C3)-alkyl, cyclopropyl or cyclobutyl,  where (C1-C3)-alkyl may be substituted
by 1 or 2 substituetitgnylide prethdeanityeof anieamatihtnlOsedtsttechéiciratioregralpngbmnsistingaahf eatie,

chlorine, triflugromehyl, MGH% ﬁn@égb&y&'cenﬁqg%@mg R0y REdohe %E};&fé%ﬁ&%%@e

nitrogen atom to which they are attached form a 4- to 6- membered heterocycle which may
contain a further RASRAPOR AT R GrEtY THRBALTYRTRE-& 4t S, "RHEre fneYaahd B-pHERYEred
heterocycle may beysubstituted by 1 or 2 substituents independently of one another selected from the
group consisting of fluorine, trifluoromethyl, methyl, ethyl, methoxy and ethoxy, represents hydrogen or a
group of the formuaaPddiy @8id BéZhnextost Gelnldats?@09rdigh2eal Branched divalent alkyl radical

having 2 to 6 carbon atoms. The following radicalsy be mentioned by way of example and by

10 way of preference: methylene, ethane-1,1-diyl, mthh, 2-diyl, propane-1,1-diyl, propane-1,2-diyl,
propane-2,2-diyl, propane-1,3-diyl, butane-1,4-diplitane-1,2-diyl, butane-1,3-diyl, butane-2,3-
diyl or butane-3,4-diyl.

Cycloalkyl is in the context of the invention a monocyclitusated carbocycle having 3to 7 or 5
or 6 ring carbon atoms. The following radicals nh@ymentioned by way of example and by way

15 of preference: cyclopropyl, cyclobutyl, cyclopentyyclohexyl and cycloheptyl.

Alkoxy is in the context of the invention a straight-char branched alkoxy radical having 1 to 6
or 1to 4 or 2 to 4 carbon atoms. A straight-chaibranched alkoxy adical having 1 to 4 or 2 to 4
carbon atoms is preferred. The following radicaksyrbe mentioned by way of example and by
way of preference: methoxy, ethoxy, n-propoxy, re@oxy, n-butoxy, tert-butoxy, n-pentoxy and

20 n-hexoxy.

Cycloalkoxy is in the context of the invention a monocycli¢usated carbocycle having 3 to 7
carbon atoms which is attached via an oxygen aidra.following radicals may be mentioned by
way of example and by way of preference: cycloplopy cyclobutyloxy, cyclopentyloxy,

cyclohexyloxy and cycloheptyloxy.

25  Alkylsulfanyl is in the context of the invention a straight-char branched alkyl radical having 1
to 4 carbon atoms which is attached via a sulfgnylip. The following radicals may be mentioned
by way of example and by way of preference: metlfdayl, ethylsulfanyl,n-propylsulfanyl,
isopropylsulfanyl, n-butylsulfanyl and tert-butytaunyl.

Alkylsulfonyl is in the context of the invention a straight-char branched alkyl radical having 1
30 to 4 carbon atoms which is attached via a sulfargup. The following radicals may be
mentioned by way of example and by way of prefegenwthylsulfonyl, ethylsulfonyln-

propylsulfonyl, isopropylsulfonyl, n-butylsulfongind tert-butylsulfonyl.



where represents the point of attachment to the oxygen %&o'm, L'represents ethane-1,2-diyl, 5L2represents

ethane-1,2-diyl, R4 BIRES IMBI b Al BMIRORTRRRS L ¥hi 2 SRRSO IRbKE 298 ROrRPrEsRNtS
hydrogen, R7represents }/droF();en, 10128re§£§sents methyl or 2-m%%pro%an-1;%l R9re5resents

hydrogen, RE) ref8SBNETR)GROGERS RPFrRELRg RRLHRACRMIA S Ehemsing ey ARG,
4-aminobutan-1-yht@chednapeopancdrydn 2tamioro é iy camateng ethydesr Bogu diiel lnbprogaadicyls 1BR12

represents hydrogen.ek3rRaresews NyrageipleB e O pidRIeign-Caldyie st €l Ardirdhyt, 16 -
R14represent§ hygiﬁ%%fﬁyf?r Féi]ﬁgrazinyl, tetrahydropyranyl, morgimyl, thiomorpholinyl and azepanyl.
Azetidinyl, pyrrolidinyl, tetrahydrofuranyl, pipetinyl, piperazinyl, tetrahydropyranyl and

morpholinyl are preferred. Azetidinyl, pyrrolidinypiperidinyl and morpholinyl are particular.

The side group of an-amino acidin the meaning of Rencompasses both the side groups of

naturally occurringx-amino acids and the side groups of homologs amess of these-amino
10 acids. Thex-amino acid may in this connection have both thent the D configuration or else be
a mixture of the L form and D form. Examples ofesgtoups which may be mentioned are: methyl
(alanine), propan-2-yl (valine), propan-1-yl (ndima), 2-methylpropan-1-yl (leucine),
1-methylpropan-1-yl (isoleucine), butan-1-yl (narténe), tert-butyl (2-tert-butylglycine), phenyl
(2-phenylglycine), benzyl (phenylalanine), p-hydfb&nzyl (tyrosine), indol-3-ylmethyl
15 (tryptophan), imidazol-4-ylmethyl (histidine), hykymethyl (serine), 2-hydroxyethyl
(homoserine), 1-hydroxyethyl (threonine), mercamtml (cysteine), methylthiomethyl
(Smethylcysteine),  2-mercaptoethyl  (homocysteine), -me2hylthioethyl  (methionine),
carbamoylmethyl (asparagine), 2-carbamoylethyl téghine), carboxymethyl (aspartic acid),
2-carboxyethyl (glutamic acid), 4-aminobutan-1-ylysine), 4-amino-3-hydroxybutan-1-yl
20 (hydroxylysine), 3-aminopropan-1-yl (ornithine), afiinoethyl (2,4-diaminobutyric acid),
aminomethyl (2,3-diaminopropionic acid), 3-guanapnopan-1-yl (arginine), 3-ureidopropan-1-yl
(citrulline). Preferredr-amino acid side groups in the meaning &R methyl (alanine), propan-
2-yl (valine), 2-methylpropan-1-yl (leucine), behzyphenylalanine), imidazol-4-ylmethyl
(histidine), hydroxymethyl (serine), 1-hydroxyethythreonine), 4-aminobutan-1-yl (lysine),
25  3-aminopropan-1-yl  (ornithine), 2-aminoethyl (2i&dinobutyric acid), aminomethyl
(2,3-diaminopropionic acid), 3-guanidinopropan-1(@tginine). The L configuration is preferred

in each case.

An oxo groupis in the context of the invention an oxygen atwhich is attached via a double

bond to a carbon atom.

30 When radicals in the compounds according to thentien are substituted, the radicals may be
mono- or polysubstituted, unless specified otheawkr the purposes of the present invention, the
meanings of all radicals which occur more than careeindependent of one another. Preference is
given to substitution by one, two or three idertion different substituents. Very particularly

preferred is substitution by one or two identicatliferent substituents.



together with R and the atoms, to which they are attacﬁelé,'forms a pyrrolidine ring, 5R"represents
hydrogen, R16repregenis iy Qe RbLERPIaReRth NYIRHSR oFerPR SBRIISUINYEIQARE (G HRISRIEHENTS

hydrogen, 10and the salts, solvates and solvates of the salts thereof. In the context of the present
invention, particulgpﬁ%ference is also given to compounds of the formula (I) in which R1 and R2together
with the nitrogen atom to which they are attached form an azetidinyl, pyrrolidinyl or piperidinyl ring,
15where the azetilinyl aiS8"BRSEHAMNIIY: M HE<EB¥kituted by a methoxy subs tituent, represents a
group of the formula where 20represents the point of attachment to the oxygen atom, L2represents
ethane-1,2-diyl, BHIC 08epByenfdfiigraikbuntieS)z000alk26 - 17 - 125represents hydrogen,
R6represents hydrogen, R7represents hydrogen, 1217represents hydrogen, 5and R"represents
hydrogen, 5 where (G-Cg)-alkyl may be substituted by 1 to 3 substituentependently of one another

selected from the group consisting of fluorine ochie, trifluoromethyl, trifluoromethoxy
and (G-Cy)-alkoxy,

or

R'and R together with the nitrogen atom to which they atéached form a 4- to 6-
10 membered heterocycle which may contain a furtheerbatom from the group

consisting of N, O and S,

where the 4- to 6-membered heterocycle may betituties! by 1 or 2 substituents
independently of one another selected from the mroonsisting of fluorine,

trifluoromethyl, (G-Cy)-alkyl, trifluoromethoxy, methoxy and ethoxy,

15 R represents hydrogen or a group of the formula

Ry R’ RE R O |
6
#%N/R #%N N\R14
|7 | 11 12
O : O RYR'R :
8 9 (o) R15
VA | #o L g
# 1-N<_16 Y N~
N7 LR |,
1 0O R
O R : ;
o RL3 o RS
2 N = A
#YL\N \R14 or # I-\N Ll/ \R16
" K. DI
) RY R R o R

where



and the salts, solvates and solvates of the salts thereof. 'R the context of the present invention, particular

preference is also given o comaquads ohihsoiRrardieathie v hichelddemnd R2together with the nitrogen
atom to which they are attached form an azetidinyl, pyrrolidinyl or piperidinyl ring, where the azetidinyl

and piperidinyl ring mayLbe Sub@{ﬁ%ﬁ?ﬂ?&%ﬁ%@f@&ﬁ Isubs tituent, represents a group of the formula
ac (

where represents the point of at ment to the oxygén atom, lirepresents ethane-1,2-thyl, 128represents
methyl or isobutyl, 20R9represents hydrogen, RE)represents h J;1iro en, BHC 08 1 072-Foreign
Countries/ 2009-11-26 -L18 - lfﬂ?%%}ﬁtess%%?sn %&Eﬁga}éﬂf %%ﬁg}f?—l ’?’rhg@/tlrljlylpropan-l-yl, imidazol-4-ylmethyl,
4- aminobutan-1-yl, 3-aanopropan-1-éI, 2-aminoethyl, aminomethyl, imidazol-4-ylmethyl or
3-guanidinopropan-1-yl, R12rREERFHES hyBYEGERN SRPE[ s RiBgeAN R YEERY hydrogen, or
R14together WGith 1211 and thengtams:thgl whachirtbieyeare-gtta Sradinfgmosaghpyrrolidine ring,

10R"represents hydrogen,

R® represents hydrogen,
R® represents hydrogen or methyl,
R’ represents hydrogen or methyl,
or
10 R’ together with R and the atoms, to which they are attached, formgreolidine
ring,

R® represents hydrogen, methyl, propan-2-yl, 1-mettogan-1-yl, 2-methylpropan-1-
yl or 1-hydroxyethyl,

R’ represents hydrogen,
15 R'®  represents hydrogen,

R represents methyl, 1-methylpropan-1-yl, imidazgiethyl, 4-aminobutan-1-yl,

3-aminopropan-1-yl, 2-aminoethyl, aminomethyl aguganidinopropan-1-yl,
R'? represents hydrogen,
R™ represents hydrogen or methyl,
20 R"“  represents hydrogen or methyl,
or

R"“  together with R and the atoms, to which they are attached, formgreolidine

ring,
R™  represents hydrogen or methyl,

25 R'® represents hydrogen or methyl,



R16represents hydrogen, and the salts, solvates and solvates of the salts thereof. In the context of the
present invention, particglar prefereiees if alsgai¥emithgompounds of the formula (1) in which 1512.1 and
R2together with the nitrogen atom to which they are attached form an azetidinyl, pyrrolidinyl or piperidinyl

ring, where the azetidinyr_lajand p' %'%ii%lt{i o f%rb%e% stituted by a methoxy subs tituent, represents a
group of the formula 20 Rk R9 8%1%3 1 NI\)@.F%%r I! 1@9%0 R where represents the point of

attachment to the oxygeElatomélireéoreEs%n&s ethane-1 -Fliyl, BHC 08 1 072-Foreign Countries/

2009-11-26 - 19- 128represen{s%eeﬁ1nyfoy i3 eur}yf R ré(presents hydrogen, R10represents hydrogen,

R"represents hydrogen, methyl, 1-methylpropet1n-1-t){l, 4-aminobutan-1-yl or 53-guanidinopropan-1-yl, R12
es o0

represents hydrog®lt R ireSBYAIGRRIKb§RIMA he Smited!.

5 In the context of the present invention, particyeeference is given to compounds of the formula

() in which
R! represents hydrogen, methyl or ethyl,
R? represents (2Cs)-alkyl, cyclopropyl or cyclobutyl,

where (G-Cj)-alkyl may be substituted by 1 or 2 substituenti®ependently of one another
10 selected from the group consisting of fluorine ocinle, trifluoromethyl, methoxy, ethoxy,

cyclopropyl and cyclobutyl,
or

R'and R together with the nitrogen atom to which they atéached form a 4- to 6-
membered heterocycle which may contain a furthéerbatom from the group

15 consisting of N, O and S,

where the 4- to 6-membered heterocycle may betituties! by 1 or 2 substituents
independently of one another selected from the mroonsisting of fluorine,

trifluoromethyl, methyl, ethyl, methoxy and ethoxy,

R? represents hydrogen or a group of the formula



R14 represents hydrogen, or 10R14 together with R" antithe atoms, to which they are attached, forms a
pyrrolidine ring, R"represents,hydsogen, R16represents hydrogen, Slnd thasalts, solvates and solvates of
the salts thereof. 15In the context of the present invention:* payficulgr prefgrence is also given to
compounds of the formu i Nieﬁ 121 and R2tog r t itr atom to which they are
attached form a pyrrolidinyl ting, r¢presents a group of th formlp|1%l RR QBfalzlg:. R9 OR13 or
NN..."......3/4L1" .....R16 11.50] RIRR11 R-R13 20where O repReséhts e point of attachment to the
oxygen atom, lirepresents ethane-1,2-thyl, BHC 08 1 072-Foreign Countries/ 2009-11-26 - 20 -
128represents methyl or isobytyl,gR96epre§§ats hydrogen, R10represents hydrogen, R"represents

hydrogen, methyl, 1-met2ylﬁ P -ﬂﬂ#amlnobutan-l-yhor L2 R
N

N N—
1-9N 416
L R Y |
RY

| O
R

O Rll R ') | 19
where
# represents the point of attachment to the oxygem,
Lt represents ethane-1,2-diyl,
5 L? represents ethane-1,2-diyl,

R represents methyl or 3-aminopropan-1-yl,
R® represents hydrogen,
R® represents hydrogen,
R’ represents hydrogen,

10 R? represents methyl or 2-methylpropan-1-yl,
R® represents hydrogen,

RY represents hydrogen,

R represents methyl, 1-methylpropan-1-yl, imidazgl#ethyl, 4-aminobutan-1-yl,

3-aminopropan-1-yl, 2-aminoethyl, aminomethyl ayugnidinopropan-1-yl,
15 R  represents hydrogen,

R  represents hydrogen,



53-guanidinopropan-1-yl, R12 represents hydrogen, R"'ré%r'esents hydrogen, R14 represents hydrogen, or
10R14 together with R" gmd the,giommsstR Wi they are attached, forms a pyrrolidine ring, R"represents
hydrogen, R16represents hydrogen, and the salts, solvates and solvates of the salts thereof. 15In the
context of the present iné/pntion, particular preference is also given to compounds of the formula (1) in
which 121represents hydrogen, methyl or ethyl, R2represents (C1-C3)-alkyl, cyclopropyl or cyclobutyl,

where (C1-C3)-alkyl ma}ﬁlbe smtlbst{huted_tl})]yﬁl or 2 substituents |ﬂigiep6§gdentlgt%; one ?nother_ Oselected

from the group consisting of flu(cj)gfene?rcmorlne??nffﬂ%r%%%?hﬁ, e g 8Eﬁoxy, cycloBrrrgﬁﬁlélr'f&E

cyclobutyl, represents hydrogefgand the salts, solvates and solvates of the salts thereof.  In the
context of the present invention, particular preference is also given to compounds of the 25formula (1) in
which BHC 08 1 072-Fa€ign paseiesh2@08ehl-26 -21 -

R represents hydrogen,

RY  represents hydrogen,

R  represents hydrogen,

RY  represents hydrogen,

10 and the salts, solvates and solvates of the $atedf.

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

formula (I) in which

R'and R together with the nitrogen atom to which they ateached form an azetidinyl,

pyrrolidinyl or piperidinyl ring,

15 where the azetidinyl and piperidinyl ring may bebstituted by a methoxy
substituent,
R® represents a group of the formula
Ry R°
6 2
#%N/R or #YL\N/R:LB
I I
O R’ o RY
where
20 # represents the point of attachment to the oxydgem,
L2 represents ethane-1,2-diyl,
R represents hydrogen, methyl, 1-methylpropan-1-#;aminobutan-1-yl or

3-guanidinopropan-1-yl,



121represents hydrogen, methyl or ethyl, R2represents lrrzéthyl, ethyl or n-propyl,  where methyl, ethyl
and n-propyl may be sulstituted pysd ¢ B gHfsiituents independently of one another selected from the
group consisting of fluorine, trifluoromethyl and 5methoxy, or 121 and R2together with the nitrogen atom

to which they are attacheg for% %%igi Jy errolidinyl or piperidinyl ring, where the
azetidinyl and piperidinyl ring ma%/%be su %?t’?{u%ed’ by a methoxy 10substituent, represents hydrogen, and

the salts, solvates and sgl,vate§eo£ ethe S Its }Qerhaof. In the context of the present invention, particular
preference is also given to comdooun SO0 yt%eq“%rmula (1) in which 15121represents hydrogen, methyl or

ethyl, R2represents (C1-C3)-alkyl, cyclopropyl or cyclobutyl, where (C1-C3)-alkyl may be substituted by 1

or 2 substituents indepeRdentlVFBfSGTBEAYRYEEelected from the group consisting of fluorine, chlorine,

trifluoromethyl, methoxy, ethoxy, cyclopropyl and cyclobutyl, 20R3represents a group of the formula

OR13 R14or Rio R11R12"%vhere represents the point of attachment to the oxygen atom, represents

ethane-1,2-diyl, BHC 08 1 072-Foreign Countries/ 2009-11-26 - 22 - 128represents methyl or isobutyl,
R'® represents hydrogen,

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

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

formula (I) in which

10 R'andR together with the nitrogen atom to which they ateched form an azetidinyl,
pyrrolidinyl or piperidinyl ring,

where the azetidinyl and piperidinyl ring may bebsituted by a methoxy

substituent,

R? represents a group of the formula

, ) , )
# A N B A )k _N
%ll\l)‘g“/ \Rl4 or %'l\l Ll \R16
12
R R

15 O

# represents the point of attachment to the oxygem,
Lt represents ethane-1,2-diyl,
R® represents methyl or isobutyl,

20 R® represents hydrogen,

R0 represents hydrogen,



R9represents hydrogen, R10represents hydrogen, R"rébLlSe'sents hydrogen, methyl, 1-methylpropan-1-yl,

4-aminobutan-1-yl or 53Fguan|pg5@ggpp@nh}dyj,gg42 ﬁ@@ﬁ@ﬁeqt%gw[&gsgm Riyig

piresenimiariooen, R14

represents hydrogen, or 10R14 together with R" and the atoms, to which theg are attached, forms a

pyrrolidine ring, R"represents K 888@”]3%@&'3%’3{8%6}666%3@%‘?%
the salts thereof. 15In the contexttof thé-gresatnapieaticnylparticular prefere

R@ewbé%gaé%‘l%wates of

nce is also given to

compounds of the formula (I) in which R1 and R2together with the nitrogen atom to which they are
attached form an azetidiryl, pytreplidienis oy gipgaidinyl ring, where the azetidinyl, pyrrolidinyl or
piperidinyl ring may be substituted by 1 or 2 20substituents independently of one another selected from
the group consisting of fleringcpidisemaigemethyl, ethyl, methoxy and ethoxy, and represents

hydrogen, and the salts, solvates and solvates of the salts thereof.
R"“  represents hydrogen,

or

R"“  together with R and the atoms, to which they are attached, formgreolidine

ring,
10 R™  represents hydrogen,
R'® represents hydrogen,

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

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

formula (I) in which

15 R'and R together with the nitrogen atom to which they ateached form an azetidinyl,

pyrrolidinyl or piperidinyl ring,

where the azetidinyl and piperidinyl ring may bebsituted by a methoxy

substituent,

R? represents a group of the formula

20

where
# represents the point of attachment to the oxygen ato

L represents ethane-1,2-diyl,

ml



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 23 - In 1A context of the present invention, particular
preference is also givenge compaundsahiag fermpiad)) in which R1 and R2together with the nitrogen
atom to which they are attached form a pyrrolidinyl ring, represents a group of the formula where

represents the point of aﬁhachrqgg}teggmeﬁ&%%%ﬁ atom, 128represents methyl, R9represents hydrogen,
10R10represents hydrogen, R"represents methyl or 1-methylpropan-1-yl, R12represents hydrogen,

R"represents hydrogen, (;4represents hydrogen, 15and the salts, solvates and solvates of the salts
epresents h}é rogen . . .

thereof. In the context of the pregen iNvention, preference is also given to compounds of the formula (1) in

which R3 represents hydrogen, and the N-oxides, salts, solvates, salts of the N-oxides and solvates of the

N-oxides and salts there®df.  FPIREFEENtEWEBIARE prBEEt indeneOMPHeABIEbe AHNEHHIAN 6
compounds obthe formula (1) iB-gGawibictprepaeseyits hydrogen or a group of the formula BHC 08 1
072-Foreign Countries/ 2009-11-26 - 24 - where represents the point of attachment to the oxygen
atom, L2represents ethawié-1,2dhsents hydrogen,

R  represents hydrogen,

R"“  represents hydrogen,

or

10 R"  together with R and the atoms, to which they are attached, forms a pymelidi

ring,
R  represents hydrogen,
R'® represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

15 In the context of the present invention, particular preferesadsio given to compounds of the

formula (I) in which
R'and R together with the nitrogen atom to which they are attaabred & pyrrolidinyl ring,

R? represents a group of the formula

20 where
# represents the point of attachment to the oxygen atom,

L represents ethane-1,2-diyl,



5R4represents methyl or 3-aminopropan-1-yl, 125représzgrits hydrogen, R6represents hydrogen,

R7represents hydrogen,@217@&@@{@%&;@@&%@3"represents hydrogen, and the salts, solvates and
solvates of the salts thereof. In the context of the present invention, preference is also given to

compounds of the formq_l@ () ipewijgiscéhtr]sewgr% Ats hydrogen or a group of the formula 15 where
represents the point of attachment to the oxygen atom, L2represents ethane-1,2-diyl or propane-1,3-diyl,
BHC 08 1 072-Foreign C';{Qyntries/ 2009- 1&26 - 25 - 125represents hydrogen, R6represents hydrogen or
methyl, R7represents hydrogeﬁegrrersﬁé'{ﬁy 4 oerVtogether with R4 and the atoms, to which they are

attached, forms a pyrrolidjpe ring, 1217represents hydrogen or methyl, R"represents hydrogen or methyl,
and the salts, solvates aRd sol{EHESUithe YaRIBergdfthyl.  1-methylpropan-1-yl, - 4-aminodisan or
5 3-guanidinopropan-1-yl,

R'? represents hydrogen,
R  represents hydrogen,
R"“  represents hydrogen,
or

10 R"  together with R and the atoms, to which they are attached, forms a pymelidi

ring,
R  represents hydrogen,
R'® represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

15 In the context of the present invention, particular preferesadsio given to compounds of the

formula (I) in which
R! represents hydrogen, methyl or ethyl,
R? represents (Cs)-alkyl, cyclopropyl or cyclobutyl,

where (G-Cj)-alkyl may be substituted by 1 or 2 substituents independentigyeofinother
20 selected from the group consisting of fluorine, chlorine umifbmethyl, methoxy, ethoxy,

cyclopropyl and cyclobutyl,
R® represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

In the context of the present invention, particular preferesi@dsio given to compounds of the

25  formula () in which



10In the context of the present invention, preference is &1%0 given to compounds of the formula (1) in

which represents Rydroggp, QA idrgEthmdansagiR130R15 1 R14 LR6 R11R12 OR15y..11111..11
.1.1 L N,NR1 6 ORI 19 where 15represents the point of attachment to the oxygen atom, L1represents

ethane-1,2-diyl, L%{zepre%edpg%eqqtgqﬂgt-@‘zégﬂw,Or%l_-ﬂ)% 1 072-Foreign Countries/ 2009-11-26 - 26 -
R9represents hydrogen, 12Irepresents hydrogen, 1211represents methyl, 1-methylpropan-1-yl,

imidazol-4-ylmethyl, 4-aminobutan-1-y| 3-aminopropan-1-yl, 2-ami oeﬁPhﬁ%l aminomet yl or
3-guanidinopropan-1-yl, i%rné%ﬁééeg&l@ﬁygrg'é)é?‘ﬁyll-?mr@brgegssén Sét'%tl%}ér(’)baeﬁoérg me yi’, ependently
of one another selected from the group consisting of fluorinepdrdmethyl and

5 methoxy,
or

R'and R together with the nitrogen atom to which they are attadbad an azetidinyl,

pyrrolidinyl or piperidinyl ring,

where the azetidinyl and piperidinyl ring may be substituted by éaxgt

10 substituent,
R? represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

In the context of the present invention, particular preferesi@dsio given to compounds of the

formula () in which
15 R represents hydrogen, methyl or ethyl,
R? represents (Cs)-alkyl, cyclopropyl or cyclobutyl,

where (G-Cj)-alkyl may be substituted by 1 or 2 substituents independentigyeofinother
selected from the group consisting of fluorine, chlorine uifbmethyl, methoxy, ethoxy,

cyclopropyl and cyclobutyl,

20 R® represents a group of the formula
R, R> O ll?ls RZ R’ O ll?ls
B N # )k _N
%N)Hz/ \R14 or %N Ll \Rls
o I|?1o R R o ||?10
where
# represents the point of attachment to the oxygen atom,

Lt represents ethane-1,2-diyl,



R14 represents hydrogen or methyl, or R14 together with°T211 and the atoms, to which they are

attached, forms a pyrroligine 1QingsRid GRIGSESHR EYHYPIen or methyl, R16 represents hydrogen or
methyl, R17represents hydrogen or methyl, R"represents hydrogen or methyl, 151219represents

hydrogen or methyl, anthhe s% r'e§8h@r§ﬁir%§? solvates of the salts thereof. In the context of the present
invention, preference is also given to compou c?s’ of the formula (I) in which represents hydrogen or a

%rigup of the formula BFk@OS %egze%éﬁ?g%woggnqntnes/ 2009-11-26 - 27 - OR15 N14.-\I ....T11 N..."Fil6 |

R represents hydrogen, methyl, 1-methylpropan-1-yl, 4-aminokusdn or
5 3-guanidinopropan-1-yl,

R'? represents hydrogen,
R  represents hydrogen,
R"“  represents hydrogen,
or

10 R"  together with R and the atoms, to which they are attached, forms a pymelidi

ring,
R  represents hydrogen,
R'® represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

15 In the context of the present invention, particular preferesadsio given to compounds of the

formula (I) in which

R'and R together with the nitrogen atom to which they are attadbed an azetidinyl,

pyrrolidinyl or piperidinyl ring,

where the azetidinyl, pyrrolidinyl or piperidinyl ring may sebstituted by 1 or 2
20 substituents independently of one another selected from the gomgjsting of

fluorine, trifluoromethyl, methyl, ethyl, methoxy and ethoxy,
and
R® represents hydrogen,

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



where represents the point of attachment to the oxy%;Seh atom, L1represents ethane-1,2-diyl,
5L2represents ethangslgrelivl #riRaiGnLiREifbrl 2RIERANGS PRiR PSRN QfRAMEEMHNIARAR- brthe
R9represents hydrogen, REﬁre resents hydrogen, 1211represents methyl, 1-methylpropan-I-yl,
imidazol-4-ylmeth{fl A% HBBWSR-1-y1, 103-aminopropan-I-yl, 2-aminoethyl, aminomethy! or
3-guanidinopropan-I-yl, R12represents hydrogen, R"represents hydrogen, R14 represents hydrogen, or
15Ria together wifh 294 R and fABCHBMEE U RHEPP BN AP CattAIER L BRI A PR IRYTFRIFTRY 1N,
R"represents hydrogen, R16 represents hydrogen, R17represents hydrogen, BHC 08 1 072-Foreign
Countries/ 2009-1R226 - regresR1e grersantsityelfogana 1219represents hydrogen, and the salts, solvates
and solvates of the salts thereof.  In the context of the present invention, preference is also given to
compounds of the formula (Rgn pavhigh ||q13

# ¢ N % N\Rl4
. o I|?10 R R
where
# represents the point of attachment to the oxygen atom,
R® represents methyl,
R® represents hydrogen,
10 R'®  represents hydrogen,

R  represents methyl or 1-methylpropan-1-yl,
R  represents hydrogen,
R' represents hydrogen,
R  represents hydrogen,
15 and the salts, solvates and solvates of the salts thereof.

In the context of the present invention, preference is also tiveompounds of the formula (1) in
which R represents hydrogen, and the N-oxides, salts, solvates, fsiiles-oxides and solvates

of the N-oxides and salts thereof.

In the context of the present invention, preference is also tiveompounds of the formula (1) in
20 which

R? represents hydrogen or a group of the formula



represents hydrogen or a group of the formula OR130RT4 il —NI NNs.-R14 N.....R61 Il R12 Rlo RRio
where represents.the_jpoint of attachment to the oxygen atom, 10L1represents ethane-1,2-diyl,
L2represents ethane-1,2-thyl, represents methyl, RQrep eé\ent/sdaydrogen, R10represents hydrogen,
15R"represents methyl, & raﬁ%n-l-yhm-aminobut n-1-y¥ or 3-aminopropan-1-yl, R12 represents
hydrogen, R"represents hydrogen| R14represents hydrogen, 08 1 072-Foreign Countries/
2009-11-26 - 29 - R14 togeﬂ’ler with 1211 and the atoms, to which they are attached, forms a pyrrolidine
ring,

where
# represents the point of attachment to the oxygen atom,
L2 represents ethane-1,2-diyl,
5 R represents methyl or 3-aminopropan-1-yl,
R® represents hydrogen,
R® represents hydrogen,
R’ represents hydrogen,

RY  represents hydrogen,
10 R  represents hydrogen,
and the salts, solvates and solvates of the salts thereof.

In the context of the present invention, preference is also tiveompounds of the formula (1) in

which
R? represents hydrogen or a group of the formula
Ry R° v L2 .
6 Ny —R
# N,R or T r?|
| , o R17
where
# represents the point of attachment to the oxygen atom,

L? represents ethane-1,2-diyl or propane-1,3-diyl,

R represents hydrogen, methyl, 2-methylpropan-1-yl, hydroxymethyl, 1-
20 hydroxyethyl, 4-aminobutan-1-yl or 3-aminopropan-1-yl,



R"represents hydrogen, R16represents hydrogen, 5R1'7%g|6resents hydrogen, R"represents hydrogen,
1219represents hydrogeg, anddhe saits ns@lygias and solvates of the salts thereof.  In the context of
the present invention, preference is also given to compounds of the formula (1) in 10 which 121represents
hydrogen, methyl or ethﬂe RZrF:%rr%ggHEs Fﬁ&e%)a?' #h | where (C1-C3)-alkyl may be substituted by 1 or
2 substituents independently of one another selecte ror the group consisting of fluorine, chlorine,
trifluoromethyl, methoxy, ethoxy, 15cyclopropyl and cyclobutyl, or 121 and R2together with the nitrogen
atom to which they are a'?tache grsfﬁxésj:@?ggg?%oéﬂéﬁgd heterocycle which may contain a further
heteroatom from the group consisting of N, 0 and S, 20where the 4- to 6-membered heterocycle may be
substituted by 1 or 2 sultituents independently of one another selected from the group consisting of
fluorine, trifluoromethyl, methyl, ethyl, methoxy and ethoxy, and the salts, solvates and solvates of the
salts thereof. 5 In the cBntextiegeHepyéseReRt ditioipmscienhied 1BoxIseegriaanef cérpoarsrelidine
formula (1) in 25 which 121reprgggnts ethyl, BHC 08 1 072-Foreign Countries/ 2009-11-26 - 30 -
R2represents ethyl, or 121 and R2together with the nitrogen atom to which they are attached form a 4- to

6- memberediieterogy e WhigHMgnhMaiR#R further heteroatom from the group Sconsisting
of N, 0 and S, and the salts, solvates and solvates of the salts thereof.

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

10 In the context of the present invention, preference is also giveompounds of the formula (1) in

which
R? represents hydrogen or a group of the formula
13 15
Ry R° | R R Q |
# # )k /N
12
le) R10 Rll R ' le) R10
13 1) R15
L2 Ill L2 )k |l1
# # -
Y ~N \R14 or Y \N L1 \R16
1 11 RY? o ||?19
where
15 # represents the point of attachment to the oxygen atom,
Lt represents ethane-1,2-diyl,
L? represents ethane-1,2-diyl,

R® represents hydrogen, methyl, propan-2-yl, 1-methylpropan-1-yl, 2-tpetpgan-1-
yl or 1-hydroxyethyl,



In the context of the present invention, preference is alé56g'iven to compounds of the formula (1) in which
represents a group of thesformplgdQ Ars AGASHAN N..... 14or R I' 10 R12 Rio R where represents the
point of attachment to the oxygen atom, lirepresents ethane-1,2-diyl, 128represents methyl or isobutyl,

15R9represents hydrogq,pq RIQg Rresent cmg ragen, R*represents hydrogen, methyl,
1-methylpropan-1-y1 or 3-guanidinopropan-I1-yl, R12represents hydrogen, R"represents hydrogen,

20R14represents hydrogen, or R14tor%gther witq '7‘5%8@ the atoms, to whic e)érl%%iln%!e_at@cheq, yflorms a
ies =Sents o

pyrrolidine ring, BHC 08'1 0725E6r&ign Sihthies ffﬁgﬁél'-%irmﬁarzé)ﬁr %H%guet%r,"

3-aminopropan-1-yl, 2-aminoethyl, aminomethyl or 3-guanidinopropan-1-yl,
5 R'? represents hydrogen,
R' represents hydrogen or methyl,
R  represents hydrogen or methyl,
or

R"  together with R and the atoms, to which they are attached, forms a pymelidi

10 ring,
R  represents hydrogen or methyl,
R'® represents hydrogen or methyl,
RY  represents hydrogen or methyl,
R'® represents hydrogen or methyl,
15 RY  represents hydrogen or methyl,
and the salts, solvates and solvates of the salts thereof.

In the context of the present invention, preference is also tiveompounds of the formula (1) in

which

R? represents hydrogen or a group of the formula



R16represents hydrogen, and the salts, solvates and sofates of the salts thereof.  In the context of the
present invention, preference,is a[,so(given IIzepgcompounds of thg fo mulaéla in 5 which represents a group
of the formula where R ?epr sents| the point of fxcjiment to the oxygen atom, 10128represents
methyl, R9represents hyd , Nb@ae%ri@bu shydr nt»si\hnﬁtllayl or 1-methylpropan-1-yl,
R12 represents hydrogen, R"replr(gseIl bydrogen, R1 repre|sl%ntslhydrogen, and the salts, solvates
and solvates of the salts thédeof. R tH& cdhtext of the pré8ent iRvention, preference is also given to
compounds of the formula (1) in which BHC 08 1 072-Foreign Countries/ 2009-11-26 - 32 - where the
azetidinyl, pyrrolidinyl or piperidinyl rigg may*be substituted by 1 or 2 sgbstituygtits independently of one

another selected from thg groupcon istingllpf fluorine, trifl%rom?myl, ethyv&I ethyl, methoxy and ethoxy,
and the salts, solvates an Vatgs o salts'thef8of. 5In\4’;f/co‘n t of the prgéent invention,

preference is also given to compolnds, ofdgee formula (1) in which 12lkand R2together with the nitrogen
atom to which they are attaawed form-an azetidinyl, pyrrolidinyl or plﬁeridinyl ring, and the salts, solvates
and solvates of the salts thereof. 10In the context of the present invention, preference is also given to
compounds of the formw&€rgin

# represents the point of attachment to the oxygen atom,
Lt represents ethane-1,2-diyl,
5 L? represents ethane-1,2-diyl or propane-1,3-diyl,
R® represents methyl or 2-methylpropan-1-yl,
R® represents hydrogen,

R0 represents hydrogen,

R represents methyl, 1-methylpropan-1-yl, imidazol-4-ylmetdyhminobutan-1-yl,

10 3-aminopropan-1-yl, 2-aminoethyl, aminomethyl or 3-guanidinopropan-1-yl,
R  represents hydrogen,
R  represents hydrogen,
R  represents hydrogen,
or

15 R"“  together with R and the atoms, to which they are attached, forms a pymelidi

ring,
R™  represents hydrogen,
R'®  represents hydrogen,

RY  represents hydrogen,



which 121 and R2together with the nitrogen atom to wﬁiczzﬁ they are attached form a pyrrolidinyl ring,
where the pyrrolidinyl ringemay, b6 subglitytedyy 1 or 2 substituents independently of one another
selected from the group consisting of fluorine, triftuoromethyl, 15methyl, ethyl, methoxy and ethoxy, and
the salts, solvates and Sﬁlvate%gtetp&gqlg%mge Ig—zof. In the context of the present invention, particular
preference is given to the following compounds: 2-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
(pyrrolidin-l—yepyﬁé%@%%ﬁalcsg} %/)t%n f eB fB?Z-a(tF S X‘l?he Saltg thereor
[2-(4-chIorophenyl)-1,3-thiazo|-4-yl]methylI_sulfanyl)-414-(2-hydroxye_thoxy)phenyl!-6- _
(methylamino)pyri'&iH@é%‘-‘&ﬁéé’?%ﬁifffﬁéeé‘-t('f“’e”t'on’ preference s also givemmpounds of the formula (1) in
[2-(4-chlorophenyditlB-thiazol-4-yllmethyllthio)-6-(ethylamino)-414-(2-hydroxyethoxy)phenyl]pyridine-3,5
-dicarbonitrile  2-(f [2-(4-chloropheny1)-1,3-thiazol-4-yljmethylith 0)-6-(d methylamino)-414-(2-hydroxy-
25ethoxy)phenyl]wriding=gr&seliganganigdleo? 4 fdddd chteraphery1)-1,3 -thiazol-4-ylJmethylithio)-6- [ethyl
(methyeamino] -414-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitriie BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 33 - 2-(f [2-( -chIOHzphenyl)-l,B-tpiazgl- -yllmetfyllthio)-6-(d

ethylamino)-414-(2-hydroxyBthoXky)plienylpyridine-3,5-di6 itrfle 2-(f]
[2-(4-chloropheny1)-1,3-thi % Nhig)ﬂm-(ﬂ }fﬂ”ﬂnwm‘reﬂyi]-e-
(isopropylamino)pyridine-3,3-dicaibonitrile 52-azetidin-1-)1-6-

[2-(4-ch|oropheny1)-1,3-thi&o|-4$\lﬁ1&ﬁyﬁthio)-414-(2- k@droxﬁbl%hoxy)phenyl]pyridine-3,5-dicarbonitri|e
2-(f [2-(4-ch|oropheny1)-1,3-thiazo|-4-y|]methyllsuIfanyl)-6-(cyc|oggopylamino)-414-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile ~ 2-(f O Il?
[2-(4-chIorophenyl)-l,3-thiazo|-4-yl]methyllsul;a%ylﬁ-(c Iobutmlgglipo)-414-(2-

10hydroxyethoxy)phenyl]pyridine-&,5-dicarbonitri 2(?'?
[2-(4-chloropheny1)-1,3-thiazol-4-yl|methylisulfang1)-4 < Rhyerdxyethoxy)phenyl]-6-
[(3,3,3-trifluoropropyeamino]pyridine-3,5-dicarbonitrile 2-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
(propylamino)pyridine-3,‘%b8[8arbonitrile 152-(f
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
(piperidin-l-yepyridine-??S-dicéﬂBEﬁﬁ?ﬁFét e point of attachment to the oxygem,

10 Lt represents ethane-1,2-diyl,
L2 represents ethane-1,2-diyl,
R® represents methyl,
R’ represents hydrogen,

R'®  represents hydrogen,
15 R represents methyl, 1-methylpropan-1-yl, 4-aminahtt-yl or 3-aminopropan-1-yl,
R  represents hydrogen,
R' represents hydrogen,
R  represents hydrogen,

or



2-(f [2-(4-chIorophenyl)-l,3-thiazo|-4-y|]methylIsulfanyi)z-%'14-(2-hydroxyethoxy)phenyl]-6-[(3-
methylbutyeamino]pyridige-3, 3IcA R and4HEZERAN-T Y& they are attached, formgrmlidine
[2-(4-chloropheny1)-1,3-thiazol-4-Amethyllsulfanyl1)-414-(2-
20hydroxyethoxy)phenyl]pyridif&:3,5-dicarbonitrile 2-(f
[2-(4-chloropheny1)-1,3-thiazol-4-ylJmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-(4-
methylpiperidin-1-yepyrifine-3/5PHEaASOMHIRIS (f
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
(morpholin-4-yepyridine@%-didﬁ%ﬁ@ﬁﬁﬁlé@@%ﬁ,
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisulfany1)-6-(4,4-dimethylpiperidin-1-y1)-414-(2-
hydroxyethoxp)phenyl]pRidiner&ytestotrbyaitgém, BHC 08 1 072-Foreign Countries/ 2009-11-26 - 34 - 2-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
[methyl(propyeamino]pyrtine-aprelicadyitsider?-(f
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-[(2-
methoxyethyl)(methyearpimo]pyé'kqgg@r%ﬁf)gﬁ &pnitrile 52-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-[(2-
methoxyethyeamigolpyridine 2 audicathonitile & (s ine saitoar |
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisultany1)-6-[(2-ethoxyethyl)amino]-414- (2-
hydroxyethoxy)phenyllpyridine-3,5-dicarbonitrile.  2- . . .
2. a-ohloropheny [ oS P  rTAIr, P s E  Sog ety Pty formla O
10methoxypip@ridihithyepyridine-3,5-dicarbonitrile 2-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-6-[(3R)-3-ethoxypyrrolidin-1-y1]-414-
(2-hydroxyethoxy)Rhenythpyertinis-By8raticar bwityiler 2t(f/,
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisulfany1)-6-(3,3-difluoropyrrolidin-1-y1)-414-(2-
hydroxyethoxy)phrhylpysistsserdsSatigadagnitrile 152-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-6-(4,4-difluoropiperidin-1-y1)-414-(2-
Fzy(zérloxglethoﬁ)/)phi)"‘{']g&&ﬁ_@i@?r?éa@ﬁ@fﬁ?iH#%L%‘iﬂ(itLAlrtid b)é 1hord 2 subs’;ituenuephendelr]\tlg flfl one another
-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyllsulfany1)-414-(2-hydroxyethox enyl]-614-
(trifluormethyl)piperidin-f?ﬁl?fﬁﬁgi?%ni-@%gg?ggrﬁ%nr%{ r%?fég © -f’fr 'Xem% ’ trr']f U(%g%eth)){’ methoxy, ethoxy,
[2-(4-chlorophzny1)-1,3evteropadhandersiaiiviany 1)-6-(3,3-difluorazetidin-1-y1)-414-(2-
20hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile 2-(f
[2-(4-chlorophenyt)-1,3-thiazol-4-yllmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-(3-
methoxyazetidin-1-yepyridine-3,5-dicarbonitrile 2-(f
[2-(4-chloropheny&)-dngd-thiazotogarhenatliyll ssfanydge - e3eddid uotRpi pRsidiakyn bt 4ddn(Z 4- to 6-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbanitrile 252- ,
2 (a-chioropheny )13 hiazol H T s A SR e, £om the aroup

consisting of N, O and S,

20 where the 4- to 6-membered heterocycle may betituilesl by 1 or 2 substituents
independently of one another selected from the mroonsisting of fluorine,

trifluoromethyl, methyl, ethyl, methoxy and ethoxy,
and the salts, solvates and solvates of the $atedf.

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

R represents ethyl,



[(2,2,2-trifluoroethyeamino]pyridine-3,5-dicarbonitrile 2-'(130 )
[2-(4-ch|orophenyﬂz)-1,B-Q@gsgﬁéggqu@thyllsuIfanyl)-6-[(2-fluoroethyeamino]-414-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile BHC 08 1 072-Foreign Countries/ 2009-11-26 - 35 - 2-(f
[2-(4-chIorophenygp-l,3-thiazo|-4-yl]methyllsulfanyl)-6-[(2,2-dif|uoroethyeamino]-414-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile 2-(f
[2-(4-chlorophenyl)-1,3-thiazol-4-y|lmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
[methyI(Z,2,2-trif|u%)r8g$hyeamitr?8 p@?{dmgﬁ-;}? |€:%/10 %nni?‘rtlgenStg(\fyR'c”}q tpey ;Rfm&e%l form a 4- to 6-
[2-(4-chloropheny1)-1,3-thiazomgierestHydteragifelayier fatyt¢ntaip atipfibesdethyeapmintiedgroup
[4-(2-hydroxyethoxy)phenyl]pygishisetidgoticashanitsile 2- {412-(azetidin-1 -y1)-6-( f
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-3,5- dicyanopyridin-4-ylJphenoxylethyl

eta-alanyl-L-alaningteme 2ndddddhidaidbrchlairhemelidisithiazol-4-yllmethylisulfany1)-3,5-dicyano-6-
(propyl- 10amino)pyridin-4-ylJphenoxy }ethyl L-alaninate trifluoroacetate 2- {4124 f

[2-(4-chlorophenyl)-1,3-thiazol-4:vl] etg lIsulfany1)-3.5-dicyano-6- (methylamino)pyridin-4-yllphenoxy
Tothyl L-alaninate %ﬁjeocré@%é%tf:ﬂge {&f g(t f%veﬁnéln],' s ANRD 4 R R R R SR
[2-(4-chloropheny#li¢B-thiazol-4-yl]methylisulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-yljphenoxy 1
ethyl L-alaninate trifluoroacetate 152- {4124 f

[2-(4-chlorophenyRj-1,3-nsessints aiprmethgflthdfnyla3, 5-dicyano-6-(pyrrolidin-1- yepyridin-4-ylJphenoxy 1
ethyl L-lysyl-L-alaninate dihydrochloride 2- {4124 f
[2-(4-chIorophenyl)-l,3-thia§§)I-45yl]r@ethyl|§1§|fany1)-3,5-dicyan(h-§- R? O R
(methylamino)pyridin-4-y{%phe’ra ylethyl L-Iysyl-L-alaninate dihydréghlori 2- {4124 f
[2-(4-chlorophenyl)-1,3- ‘refﬂg:m%ia?m u\ﬁahyl)-@,S-dicyghmr%M ol i_nfil-\Rlﬁ
20yepyridin-4-yllphenoxy 1 kthyl U-Jysyirbgta-alaninate dihydrochloridel 2- {4124 f
[2-(4-chIoroph@nyl)-1,3-thifﬁol-4-§l] thyIsulfanyl)-3,5-dicyanc?—G-(pﬁrolidin-l-
yepyridin-4-ylJphenoxylethyl L-alanyl-L-alaninate hydrochloride 2- {412-(azetidin-1 -y1)-6-( f
[2-(4-chloropheny1)-1,3-tietgol-4-ylmethylisulfany1)-3,5- dicyanopyridin-4-yllphenoxylethyl L-alaninate
trifluoroacetate 252- {412-(azetidin-1 -y1)-6-( f [2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisulfany1)-3,5-
dicyanopyridin-4-yllphenoxylethegreshyraylthe pleininé tatiistnidiviarcac etaigedy, {4124 f
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-3,5-dicyano-6-
(propylamino)pyridin-4-yifphengyyéetht bresnihinadgbistrifluoroacetate BHC 08 1 072-Foreign Countries/
2009-11-26 - 36 -

R® represents methyl or isobutyl,
15 R’ represents hydrogen,
R0 represents hydrogen,
R represents hydrogen, methyl, 1-methylpropan-1-@-guanidinopropan-1-yl,
R  represents hydrogen,
R  represents hydrogen,
20 R  represents hydrogen,
or

R  together with R and the atoms, to which they are attached, formgreolidine

ring,



2- {412-(azetidin-1 -y1)-6-( { [2-(4-chloropheny1)-1,3-thiaZol-4-ylmethylisulfany1)-3,5-
dicyanopyridin-4-ylJphengxy 1 ggngnﬂggm g bistrifluoroacetate 2- {412-(azetidin-1 -y1)-6-({
[2-(4-chloropheny1)-1,3-thiazol- -yI]methyIIsu fany1)-3,5- dicyanopyridin-4-yllphenoxy 1 ethyl
beta-alaninate trifluoroacgtate \%i)réﬂ rogen

[2-(4-chlorophenyl)-1,3-thiazol-4- methy suq?ar’lyl) -3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-yllphenoxy 1

ethyl beta-alaninate frifluorpacetate 2
csl ? jl Hlslf)suil 3?195 §$;>mo‘;fcyano 6-

[2-(4- chloropheny_aL5l tazo 9\@ et

(propylamino)pyridin-4- yI]phenox ethyl L-alanyl-L-alaninate trifluoroacetate {4124 {
[2-(4-chloropheny 1) 1oL aRg3bAT ]Hﬁ%’iﬁ'}‘ﬁI@Mﬁ%?ﬂﬁ)of?@rﬂﬁf%ﬁéﬂéeri@(ﬁ?@fﬂ%@tqﬁr?(f)}B?rfme“E\ﬂ]ﬁ’henoxy
1 ethyl L-omithinateniotstrifluoroacetate 2- {4124 {
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-yl]phenoxy 1
ethyl L-alanyl-betaralaningie dufideroangtatend-igAhaa {
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-3,5-dicyano-6-
(propylamino)pyridin-4-yllphenoxylethyl L-lysyl-L-alaninate bistrifluoroacetate 152- {4124 {
[2-(4-chIorophenyl)-l,s-thiﬁbl- yljmethyllsulfany1)-3,5-dicyano-6-

(propylamino)pyridin-4-yH anyl-L-alaninate trifluoroacetate 2- {4124 {
[2-(4-chloropheny1)-1,3-thiggol-4- yll]ometl’ Isulfany1)-3,5-dicyano-6-

(methylamino)pyridin-4- yI]p@enoxﬁetl‘ﬁ/I ta-alaninate trifluoroacetate  2- {4124 {
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-3,5-dicyano-6-
20(methylamino)pyridin-@ngl@henoxylethyl L-alanyl-L-alaninate trifluoroacetate 2- {4124 {
[2-(4-chlorophenyl)-1,3-thiazol-4- yl]methyllsulfanyl) -3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-yllphenoxyleghyl L-pitytis-alapinate: Bietbiveroareiatswent 124 {
[2-(4-chloropheny1)-1,3-thiazol- -y methyllsulfanyl) -3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-ylJphenoxy 1
ethyl L- omlth%réate bistrif roaT‘ % 4{

[2-(4-chlorophenyl)-1,3-thiazol-4-yl methy ulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-ylJphenoxy 1
ethyl beta—alanyI-L-aIani%ate trifluoroace atée BHC 08 1 072-Foreign Countries/ 2009-11-26 - 37 - 2- { 4-
[2-( [2-(4-chlorophenyl)-1 ,3 thiaz ieﬂsh &t nIsulfanyl) 3,5-dicyano-6- (pyrrolidin-1-
yl)pyridin-4-yl]phenoxylethyl L-prolyl-L- alanlnate hydrochloride 2- { 4124 [2-(4-chlorophenyl)-1 ,3-thiazo
1-4-ylmethyllsulfany1)- 35. dicyRNE38 M EWIEIRAA- 1- yI)pyridin-4-yl]phenoxylethy! L-isoleucyl-L-alaninate
hydrochloride 52- { 4124 LZ (4-chloropheny1)-1 ,3-thiazo1-4-yllmethyllsulfany1)-3,5-dicyano-6-
(pyrrolidin-1- yepyridin- 4Ry]phéﬁ€f5%9|36fﬁ1mqq13ﬂ25§ pethylaIPMIBHNtAnoy 1 FL-alaninate dihydrochloride 2- {
4124 [2-(4-chlorophenyl)-1 ,3-thiazo1-4-yllmethyllsulfanyl)-3,5-dicyano-6- (pyrrolidin-1-
yepyridin-4-ylJphenoxyl &'ﬁyl Lreiseiehyits raidingeate dihydrochloride

15 R™ represents hydrogen,
R"“  represents hydrogen,
and the salts, solvates and solvates of the $altedf.

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

which

20 R'andR together with the nitrogen atom to which they ateached form an azetidinyl,

pyrrolidinyl or piperidinyl ring,



2- { 4124 [2-(4-chloropheny1)-1 ,3-thiazo1-4-ylJmethyllSGifany1)-3,5-dicyano-6- (pyrro lidin-1-

10yepyridin-4-yllphenoxy ethyl L-atginylsL.a ' i | z,q%ﬁlbg s 1
,3-thiazol-4-yl]methyllsulfanylw%%%?g %Er%@ n%éﬁ:@ﬂwyﬁﬁeﬁﬁuﬁﬁé | enoS§<flb ﬁgt!ﬁélgmwk
3-amino-L-alanyl-L-alaninate gﬁ’?ﬂﬁ@%ﬁd@‘i’ﬁ?@ Teptv 55 99847 WSFO%%}% SHpaGRnsisting of
1-4-ylmethyllsulfany1)-3,5-dicffaergné-t(fiyoroligithyl.-rgtpykiethyd sy iiosndeptettyyl L-alanyl-L-leucinate
hydrochloride 152- { 4124 [2-(4-chlorophenyl)-1 ,3-thiazo 1-4-yljmethyllsulfany1)-3,5-dicyano-6-
(pyrrolidin-1- yepy4idinad-sd]phesioxgsathy sbietaealaiyk keeettinate hydrochloride 2- { 4124
[2-(4-chloropheny1)-1 ,3-thiazo 1-4-yllmethyllsulfany1)-3,5-dicyano-6- (pyrrolidin-1-

yepyridin-4-yliphemaxyl @fitekoly ek brisidainalertvdr oesilodsiaiso gRbll i eoMmuiaesoSalSosalvaLeSa Salts
of the N-oxides anq?ls lvates of the N-oxides and salts 20thereof. The present invention furthermore

provides a proces\év or preparing the compounds of the formula (I) according to the invention in which R3
represents hydrogen, characterized in that the compound of the formula (Il) BHC 08 1 072-Foreign
Countries/ 2009-%-2@% ........ Logethgg with  the  AOGE0 O P WIHCRIPRE RIB B ARy 6f’§8§§1‘?ﬁ$¥?’nitrite in
a suitable solvent into the compoatidiof trepfeandidg (D, cr.,.....".0 H 5and this is then, in an inert solvent
if appropriate in the presence of a suitable base, reacted with a compound of the formula (IV) 1IN N-H R2/
in which 121 and Riieackahave iigenaansogagsy/entabnuedto give a compound of the formula (I-A)

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

which
R'and R together with the nitrogen atom to which they atached form a pyrrolidinyl ring,

where the pyrrolidinyl ring may be substituted bgrl2 substituents independently
of one another selected from the group consistihguorine, trifluoromethyl,

15 methyl, ethyl, methoxy and ethoxy,
and the salts, solvates and solvates of the $atedf.
In the context of the present invention, particgeeference is given to the following compounds:

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(pyrrolidin-1-yl)pyridine-3,5-dicarbonitrile

20  2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-

(methylamino)pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl}tm)-6-(ethylamino)-4-[4-(2-hydroxy-
ethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}tim)-6-(dimethylamino)-4-[4-(2-hydroxy-
25  ethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}tim)-6-[ethyl(methyl)amino]-4-[4-(2-hydroxy-
ethoxy)phenyl]pyridine-3,5-dicarbonitrile



BHC 08 1 072-Foreign Countries/ 2009-11-26 -39 - G .oospvvcr.. OH CI(I-A), in which 121 and R2
each have the meappgs GG ARRYS L, AMARSLISHIEGIRLRE-RIisRE-AMe)gA (£MaNKsd-and the resulting

compounds of the formula (1) are, if ap r(;%rlate, converted with the appropriate (i) solvents and/or (ii)
bases or acids int6'BEY REONIEE AERO AHEC L Rtes of the salts. The process described above can be

illustrated in an examplary manner by reaction scheme 1 below: Scheme 1 0"........ ".....OHO
........ "..OH  HE3ARHA-chigpphenylid friugzel-4-yllmethylit@)4-[4-(2-hydroxyethoxy)phenyl]-6-

(isopropylamino)pyridine-3,5-dicarbonitrile

5 2-azetidin-1-yl-6-({[2-(4-chlorophenyl)-1,3-thiazdtyl]methyl}thio)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-6-(cyclopropylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-6-(cyclobutylamino)-4-[4-(2-
10 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
[(3,3,3-trifluoropropyl)amino]pyridine-3,5-dicarbirile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(propylamino)pyridine-3,5-dicarbonitrile

15 2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
(piperidin-1-yl)pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-[(3-
methylbutyl)amino]pyridine-3,5-dicarbonitrile

2-(azepan-1-yl)-6-({[2-(4-chlorophenyl)-1,3-thiazdélyl|methyl}sulfanyl)-4-[4-(2-
20 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-(4-
methylpiperidin-1-yl)pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(morpholin-4-yl)pyridine-3,5-dicarbonitrile

25  2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimethyl}stanyl)-6-(4,4-dimethylpiperidin-1-yl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimethyl}stdnyl)-6-[(2,2-difluoroethyl)(methyl)amino]-4-
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarboriliy



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 40 - Suitable solvents for the reaction (ny + (1v) are all
organic solvents whigh @r&qggﬁmgrltgth%tm]gfgng)ﬁggmmgs IRCHGE SBIDHPeRYRla.as acetone

and methyl ethyl ketone, acyclic an CIC ethers, such as diethyl ether, methyl tert-butyl ether,
1,2-dimethoxyethag! %@?Eﬁ%{ya?ﬂm‘gﬂ GG RATE such as ethyl acetate or butyl acetate,

hydrocarbons, such as benzene, toluene, 5 xylene, hexane and cyclohexane, chlorinated hydrocarbons,

such as dichlorontstfiaié chiRRRSeMEthaMcaAAHIBRIBAIEANE; bHoRBYLBYERR Bl 6 (2
dimethylformamidexdbdilgtiginredtyt sutiox]pai(DM S Oyiddrooéthylpyrrolidinone (NMP), acetonitrile or
pyridine. It is also possible to use mixtures of the solvents mentioned above. Preference is given to using

tetrahydrofurag) and ginedndtepnamides hSitabimiasgsiatihisreaatipnoayetHifygpssa ary@organic or
organic bases. Thesghgref% qﬁ%m ?8Ud8mek?g et%lon r rbonates, such as lithium carbonate, sodium

Il icar
carbonate, potassmm carbon gsilm car onate akali metal bicarbonates, such as sodium

bicarbonate or potassmm bicarbonate, or organic amines, such as trlethylamme dusoprop lethylamine,

pyridine, 1,8- diaz&l @y@&'ﬁ?'ﬁ’@]ﬁ%)e%%t@ﬁéohﬁﬁﬂﬁ?%?yi}%m&?ﬂ&% %)?ém%"m?ﬂfﬂ@ g {BEN), and also
15phosphazene biasksx§Sowypbendprabesd slichras)itfoe example, P2-t-Bu or P4-t-Bu. Preference is
given to cesium carbonate, triethylamine and diisopropylethylamine. The reaction (lll) + (IV) is generally

carried out in a temeratuel capgenyh I @Ewhd B 490 s @isfipualalylm b xanpexinprenPE-@ +100C, if
appropriate i a W&W@E%J% rﬂzﬂ%w& can ?5%&?&%% inder atmospheric, elevated or reduced

pressure (for example In the range from O 5to 5 bar). 20In general, the reactlon is carrled out at
atmospheric pressu J roc g1| II en r ca ri Br t us mola g f1{t om 2to 12
mol of copper(ll) € e }n%?Po g% (Z A oam){/ nPfé :%j yégj%b%u 4 he formula
(1I-A). Suitable sol(\?elmtéf%wmgm}@@@%@té@%‘é E\W@Pg%ﬁﬂéfé@lvents WhICh are inert under the reaction
25 conditions. These include acyclic and cyclic ethers, such as diethyl ether and tetrahydrofuran, esters,

such as ethyl acem(ﬁbtwmﬁmk}ﬂﬁfﬂﬁazquﬂmeﬁu@htasybeﬁq@m';ﬂmdumyepwremel)webqa(ﬁe and

cyclohexane, chlopipa anmgrg%so@gm%gﬂpthane 1,2-dichlorethane and chlorobenzene,
or other solvents, such as dlmethy ormamide, acetonitrile or pyridine. It is also possible to use mixtures of

these solvents. Pr. for generally
carried out m% terglgga?u(?g%?ﬂ gng? ?nﬁ%%béi%@ﬂ%@g% E:I@lera%f |Cr[|ﬂ[ era SLQ?'OW ggé: t§o +100C, in
particular at from Iﬁ%@‘YStQ@E}’@ ﬁ%ﬁYBB‘ﬂﬁt@W&?’fﬂ@F@Wﬁve The reaction can take place under

atmospheric, elevated or reduced pressure (for BHC 08 1 072-Foreign Countries/ 2009-11-26 -41 -
example in the rafgd2r@nsio e ad).3thgasletal) raeehva sidnghr fsl €42 rivdrovtatitiginaendsptieéric

pressure. The corpusichahingiferamnla (i srmbs prépatratifs described in WO 03/053441 for Example
6. The compounds of the formula (IV) are commercially available or known from the literature or can 5

be prepared by mgthods, 'SHBYWPHEQW pihe. !Hs%ww;tmﬁ@&ﬁm)'e\@@t@wgmﬂweﬁpw%s a process
for preparlng the compounds of the formula (1) accordin to the invention in which
hydroxyethoxy)phenyl]pyrldlne ,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-(3-
methoxyazetidin-1-yl)pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl}stanyl)-6-(3,3-difluoropiperidin-1-yl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

25  2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
[(2,2,2-trifluoroethyl)amino]pyridine-3,5-dicarbdnie

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl}stdnyl)-6-[(2-fluoroethyl)amino]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile



R3 represents a group of the formula  10where 1-1, L2°R4, Rs, R6, R7, Rs, R9, R10, R11, R12, R13,

R14, R15, R16, R {548 ! 2 Al | IX€ L iZeslin that [Ala
compound of the f%)g%%] )émﬂ%@ )ggﬁhh%%%%rﬁ@ﬁggﬁar%ﬁlggi%g%%&ﬁm%ﬁ H Sf(e)&j[m(tb?OH Cl

aél{,?g/ B 1 072-Foreign C
(I-A), in which 12 Y4F¥¥E5'% eﬂhﬁﬁ\’)leo¥ﬂg'?ﬁ@aﬁﬂ&%%bo%rﬂeabove, is initially coupled in an inert solvent in

the presence of a condensing agent with a carbox?/lic acid of the formula (V) or (VI) HO N...-R6A
2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}stdnyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-

[methyl(2,2,2-trifluoroethyl)amino]pyridine-3,5-dichonitrile

5  2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylmethyl}stdnyl)-6-[ethyl(2,2,2-trifluoroethyl)amino]-4-
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarboriliy

2-{4-[2-(azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1;Bhiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl eta-alanyl-L-alsrate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimetfi}sulfanyl)-3,5-dicyano-6-(propyl-
10 amino)pyridin-4-ylJphenoxyl}ethyl L-alaninate trifaroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimetH}sulfanyl)-3,5-dicyano-6-(methyl-

amino)pyridin-4-ylJphenoxy}ethyl L-alaninate trifaroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-alaninate trifluoracetate

15 2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-ylJphenoxy}ethyl L-lysyl-L-alaninate ithydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimet}sulfanyl)-3,5-dicyano-6-
(methylamino)pyridin-4-yl]phenoxy}ethyl L-lysyl-L{aninate dihydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
20  yl)pyridin-4-yllphenoxy}ethyl L-lysyl-beta-alaninatdihydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-alanyl-L-alaninatBydrochloride

2-{4-[2-(azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1;Bhiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl L-alaninate triforoacetate

25  2-{4-[2-(azetidin-1-yl)-6-({[2-(4-chlorophenyl)-18hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl L-lysyl-L-alanirta bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yllphenoxy}ethyl L-ornithirta bistrifluoroacetate



orHOy L2 RIGA N 1 1117A ORim (V)(VI), in which L2, R4%ind 125 each have the meanings given above
and R6A, R7A, Ri7 iyapd-Rarpachypayg e nerpngs mestionsd hB@yﬁéaif%%;LR?s?éld RH, respectively,

or represent an amino

IA OR17 NCCN
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2-{4-[2-(azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1;8hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl beta-alaninatéltroroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl beta-alaninate tritwoacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yllphenoxy}ethyl L-alanyl-lalaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimet}sulfanyl)-3,5-dicyano-6-
(methylamino)pyridin-4-yl]phenoxy}ethyl L-ornithirta bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-alanyl-beta-alanitatrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yllphenoxy}ethyl L-lysyl-L{aninate bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-

(propylamino)pyridin-4-yljphenoxy}ethyl beta-alanltalaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimet}sulfanyl)-3,5-dicyano-6-
(methylamino)pyridin-4-yllphenoxy}ethyl beta-alamite trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimet}sulfanyl)-3,5-dicyano-6-

(methylamino)pyridin-4-yl]phenoxy}ethyl L-alanyl-Bfaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-ornithyl-L-alaninat bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl L-ornithinate bistrifioroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yllphenoxy}ethyl beta-alanyl-L-alanitatrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl beta-alanyl-L-alanite hydrochloride

such as, for example tert- utoxycarbonyl, to give a compound of

the formula (V1) o?'%%i%géeﬁ@/gﬁ%%ﬁﬁ%k’éh‘@BE‘Hﬂ%%F%’(S’éQ €9 43- CI(Vior 2.,..N

R18A



(VIIl), in which L2, RI, R2, R4, R5, R6A, R2A, 1212A and R1SA each have the meanings given above,

and any protectve,gropng praseitl aRdm M SIMRALHA B QPAHS%?&‘BQ:IE ihs- badie®e) or (I-C)
BHC 08 1 072-Fo§$&%€£uﬁries/r%oﬁ}26 - 44, - gl%ll]g‘ Ry N%CNMWC), in which L2, RI,

R2, R4, R5, R6, R?! K’ﬂ‘a‘h}{ﬂﬂ?@%&%%b‘é’@%'hﬁ%‘ﬁﬂ%@@za%ﬁ'%%%ﬁle, or [B]a compound of the formula
(I-A) is initially coupled in an inert solvent in the presence of a 5condensing agent with a carboxylic acid of

the formula (1X), (%¥4%riiBrGanompeend 1.8 zerdine Wiy 2 giqyprss-(pyrrolidin-1-

yl)pyridin-4-ylJphenoxy}ethyl L-isoleucyl-L-alanin@ hydrochloride

5  2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yhpyridin-4-yllphenoxy}ethyl N-[(2S)-2,4-diaminolianoyl]-L-alaninate dihydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yhpyridin-4-yllphenoxy}ethyl L-histidyl-L-alanina dihydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
10 yl)pyridin-4-yl]phenoxy}ethyl L-arginyl-L-alaninatéihydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-ylJphenoxy}ethyl 3-amino-L-alanyl-L-alninate bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylImeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-alanyl-L-leucinatéydrochloride

15 2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yllphenoxy}ethyl beta-alanyl-L-leucine hydrochloride

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylimeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl glycyl-L-leucinate hgrochloride,

and the N-oxides, salts, solvates, salts of thexides and solvates of the N-oxides and salts
20 thereof.

The present invention furthermore provides a predes preparing the compounds of the formula
(1) according to the invention in which® Represents hydrogen, characterized in that thepoanm

of the formula (I1)



- 45 - OR13A OR15A 1l HON .14AHO NnN-.N...nni6A k6ﬁﬁ1R1211110 (IX),(X), R13A0R15A 11 HOL2,,,N-.
14A orHOLZ2,,"IL, 1 Ny N Ry NL o' -....R16A R12fR119 R10R19 (XI) in which LI, L2, R8, R9, R10, R11,
12 X and R19 each have the meanings given atjove and R13A, R14A, Raa and R16" each have the
meanings mentioned for R13, R14, R15 and R16, respectively, or represent an
amino protective group, such as, for e , tert-butoxycarbonyl, to give a compound of the formula
(X1, (XIV), (XV) or (XVI) (XIII),

N (1,

is initially converted with copper(ll) chloride aridoamyl nitrite in a suitable solvent into the

compound of the formula (Il

O/\/OH

N (i,

5 and this is then, in an inert solvent, if approf&ie the presence of a suitable base, reactedawith

compound of the formula (V)

(V)

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

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



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 46 - (X'I%,' (XV) or ORI" 0.-----.. "....-0y ?NA.L1-.N?Ri6A I
L2 OR19 NCCN (XVI), in which LI, L2, R1,R2, R§,R9, R10, R11, R12, R13A, R14A, R15A, R16A and -
19 a x each have the 5meanings given aBove, BHC 08 1 072-Foreign Countries/ 2009-11-26 - 47 - and

(I-G)

(FA),

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

any protective groups present are then removedhencksulting compounds of the formula (1) are,
if appropriate, converted with the appropriate dolvents and/orii) bases or acids into their

5 solvates, salts and/or solvates of the salts.

The process described above can be illustratechiexamplary manner by reaction scheme 1

below:
Scheme 1
OH OH
O/\/ O/\/
CH3
O//N\O/\)\CHa
NC CN NC CN
~ | Cu(Incl, ~ |
X N NS N
HNT N 5/\E\>/®'C' c”” N s/\E\>/®'u
S S
H3C—\
NH | THF
Hc—/
OH
O/\/
NC _ CN

HSC/\)N S\ s/\EN\>_/®»0|



(-D), (I-E), 5 (I-F) or BHC 08 1 072-Foreign Countriés/2009-11-26 -48- 0 R15 0L | OR19 NCCN in
which LI, L2, RI, RR)iRGe ROvEHsRbh Rd 2effhich 'ﬁﬁh‘h 'ﬁi'/? MW@%@%%H@N%FQ%@?MQ%@VG”

above, or 5[C]the amino protective q_roup is removed from a compound of the formula (VH-1) or g [1-1)

Cl (VH-1)
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reaction conditions. These include ketones, suchicatone and methyl ethyl ketone, acycllc
cyclic ethers, such as diethyl ether, methyl tettitbether, 1,2-dimethoxyethane, tetrahydrofuran
and dioxane, esters, such as ethyl acetate or bogyate, hydrocarbons, such as benzene, toluene,
xylene, hexane and cyclohexane, chlorinated hydbors, such as dichloromethane,
trichloromethane and chlorobenzene, or other stdyesuch as dimethylformamide (DMF),
dimethyl sulfoxide (DMSO)N-methylpyrrolidinone (NMP), acetonitrile or pyridin It is also
possible to use mixtures of the solvents mentioaddve. Preference is given to using

tetrahydrofuran and dimethylformamide.

Suitable bases for this reaction are the custoriraganic or organic bases. These preferably
include alkali metal carbonates, such as lithiumbgaate, sodium carbonate, potassium carbonate
or cesium carbonate, alkali metal bicarbonatesh sag sodium bicarbonate or potassium bi-
carbonate, or organic amines, such as triethylamiiesopropylethylamine, pyridine, 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5-diazgblo[4.3.0]non-5-ene (DBN), and also
phosphazene bases ("Schwesinger bases"), suadlr @xaimple, P2-t-Bu or P4-t-Bu. Preference is

given to cesium carbonate, triethylamine and diispplethylamine.

The reaction (lll) + (V) is generally carried outa temperature range of from -78°C to +140°C,
preferably in the range from -20°C to +100°C, ipegpriate in a microwave. The reaction can take
place under atmospheric, elevated or reduced pee¢En example in the range from 0.5 to 5 bar).

In general, the reaction is carried out at atmosplpeessure.

The process step (I} (lll) is generally carried out using a molar ratibfrom 2 to 12 mol of
copper(ll) chloride and from 2 to 12 mol of isoanmjtrite per mole of the compound of the
formula (lI-A).

Suitable solvents for this process step are almirgsolvents which are inert under the reaction
conditions. These include acyclic and cyclic ethetsch as diethyl ether and tetrahydrofuran,
esters, such as ethyl acetate or butyl acetataobgbons, such as benzene, toluene, xylene,
hexane and cyclohexane, chlorinated hydrocarband) as dichloromethane, 1,2-dichlorethane
and chlorobenzene, or other solvents, such as kiytfietmamide, acetonitrile or pyridine. It is

also possible to use mixtures of these solventsfeRed solvents are acetonitrile and dimethyl-

formamide.

The reaction is generally carried out in a tempeeatange of from -78°C to +180°C, preferably in
the range from +20°C to +100°C, in particular ainfr +20°C to +60°C, if appropriate in a

microwave. The reaction can take place under athwgp elevated or reduced pressure (for



or BHC 08 1 072-Foreign Countries/ 2009-11-26 - 49 ~ 9n113A oe”,e'%.......... ,.0yL.%N.,,n ORI 17
NCCN  (VIII-1), iBwhigh kanBlafte fih B5.(R% S‘rg}? RI{ERAA RAKEINR MGARINGR ahin akrRenand
p, 10

R6A and Rim represent an amino protective group, for example tert-butoxycarbonyl, 5by standard
methods to give aPompdund of the formula (I-B-1) or (I-C-1) ClI (I-B-1) or BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 50 - (I-C-1), in which L2,121, R2, R4,125, R7 and 1217 each have the meanings
given above, and TRe<CBROYARIZIeARIPIEE (H SANMErPSOR/SHER PR UERUBRALJALEIRTREL ent with
a carboxylic acid of the formula (XVII) or (XVIII) R13A0RI5A

The compounds of the formula (IV) are commercialilable or known from the literature or can

5 be prepared by methods known from the literature.

The present invention furthermore provides a predes preparing the compounds of the formula
(I) according to the invention in which

R® represents a group of the formula

o) R o ll?lo rR* R
8 9 0 R15
R\ R I # L 18
# N Y \N/R
17"\~ 16
N L R .,
| 10 o]
o) R
O 13 O R15
# L lll # L2 )k ILI
Y \ITI \R14 or Y \Il\l Ll’ \R16
12
O R19 Rll R O R19

10 where } L2 R R, R R, R, R, RY R R? RE RY R® R'® RY, R® and R® each have the

meanings given above, characterized in that

[A] a compound of the formula (I-A)



orHOL11-%.R16A 5(XVII)(XVIIN), in which 1-1,1211 and'R12 each have the meanings given above and
10 Ri3A, R14", RisA and R16" each have '[De\m%a@mgs mentioned for R13, R14, X-15

and R16, respectively, or represent an afiino protective group, such as, for example, tert-butoxycarbonyl,
to give compounds of the formula (XIII), (XIV), (XV) or (XVI), and any protective groups present are then
removed again to give the resulting coghpovmds (I-D), (I-E), (I-F) or (I-G), and the resulting compounds of
I-G) are, if appropriate, converted with the appropriate (i)

suitably protected dipeptoid derivative ‘oo gsSs variant [B]) or by sequential coupling of the individual if
appropriate suitable protected, gmino gcid components (groces yakjant [C]). The coupling reactions
(ester or amide formation) are in thig caseCarrigd ou RHC [
-51 - known methods of peptide chémistry [cf., for exampl&, M. Roddhszky, Principles of Peptide
Synthesis, Springer-Verlag, Berlin,E_’L993; H.-D. Jalathke &hd H. Jeschkeit, Amitiéeduren, Peptide,
Proteine [Amino Acids, Peptides, Proteins],Verlag Chemie, Weinheim, 1982]. Examples of inert solvents
for the coupling reactiong argcatReissdcadsdirtimg sibwintRrtibedydndveiethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons such as benzene,

toluene, xylene, hexane;Cyglalie Bl REGAIGHR KactANS haloocrRRRRHhgSdishIigmethane,

trichloromethane, tetrachloromethane, 1.2-dichlorogethane, trichloroethylene or chlorobenzene, or other
solvents such as aceton%?rBWV%égfja?é,tWﬁm? Qﬁ)r%tﬁg? sulfoxide, dimethylformamide,
N,N'-dimethylpropyleneurea (DMPU), N- 10methylpyrrolidone (NMP) or acetonitrile. It is likewise possible
to use mixtures of the solvents mentidghedRDichloromethane, dimethylformamide or mixtures of these two
solvents are preferred. Examplesiof suitayle gmﬁ{densing)'agents im?@pm%actions are

carbodiimides such as N,N'-dipropyl-JN,Nr™iisopropyl-, N,Nr-dicycloh&ikylcabbodiimide (DCC) or N-(3-
dimethylaminoisopropy1)-Nr-ethylcarpodiimgde hydrochloride (EDC), poosger€‘derivatives such 15 as
N,Nr-carbonylglimidazole (CDI), 1,2-oxazolium cé¥pounds such as 2-ethy1-5-phenyMh1,2- oxazolium
3-sulfate or 2-tert-butyl-5-methylisoxazolium perchlorate, acylamino compounds such as
2-ethoxy-1-ethoxycarborydnl.r1diky drRaeinQlinea R dReReiis N Qieiarpate. Propanephosphonic
anhydride, diethyl cyanophosphonate, bis-(2-oxo-3-oxazolidinyephosphoryl chloride,
benzotriazol-1-y|oxytris(gHE|ethyIamino)phosphonium hexafluorophosphate,

R RA R and R® each have the meanings mentioned frf&, R* and R®
respectively, or represent an amino protective group, such

10 as, for example, tert-butoxycarbonyl,

to give a compound of the formula (VII) or (V)



20 benzotriazol-1-yloxytris(pyrrolidino)phosphonium he'x%?ﬂhorophosphate (PyBOP), O-
(benzotriazol-l-yl)-N,N,Nch-tetramethyIuroniEm terafluoroborate (TBTU), 0-(benzotriazol-1-
y1)-N,N,NcNr-tetramethyluronium hexafluorophogphate (f{BTU), 2-(2-ox0-1-(211)-pyridy1)-1,1,3,3-
tetramethyluronium tetrafluoroborgy \ﬁx nzotriazol-1-y1)-N,N,NcNrtetramethyluronium
hexafluorophosphate (HATU) or 0{(1H-6-chlordbenzdtrjazol-1-y1)-1,1,3,3- 25 tetramethyluronium
tetrafluoroborate (TCTU), wher

1-hydroxybenzotriazole (HOBt) ydroxysuccinimide (HOSu), and as bases are alkali metal
carbonates, e.g. sodium or pota M carbonate, or organic amine bases suéh as triethylamine,
N-methylmorpholine, N-methylpipgridine, N,N-diisopropylethylamine or 4-N,Ndimethylaminopyridine.
N-(3-Dimethylaminoisoprop{y<Mrathylcatbodiimide hydrochloride 30 (EDC) in combination with
4-N,N-dimethylaminopyridine is |orefe ably employed for ester formation.

N-(3-Dimethylaminoisopfopy Ly<N«-ethy Q;mmﬁa hyd o{ide~EDC) in combination with

S ”“ opriate ifPcomiination with further auxiliaries such as

1-hydroxybenzotriazole (HOBt) or N-hydroxysugcingide Bu) and, where appropriate, a base such as
N,N-diisopropylethylamine iﬁzbreferably used foramide formation. BIT—L ”98 1 072-Foreign Countries/
2009-11-26 - 52 - reduced pressure (for example from 0.5 to 5 bar). They are generally carried out under
atmospheric pressure. The compounds of the formula (I) may also result directly in the form of salts in the
preparation by the processes described above, Thege salt§2\car} Re‘converted where appropriate by
treatment with a 5 base or acid in an inert €olvent; by gifromatographic methods or by ion exchanger
resins, into the respective free bases or acigs. Further gqlts oezthﬁe compounds according to the invention
can also be prepared where appropriatefpy &
chromatography, for example with Ambe

hange of counterions by means of ion exchange

resins. In the reaction sequences described above, any
functional groups which may be present inffie 10 compounds of the formulae (V), (VI), (IX), (X), (XI),
(XI1), (XVI1) and (XVIII) or in the radjgals R4, R6, Ry, R13, Rm, R15, R16, R17 and/or R18 - such as, in
particular, amino, guanidino, hydroxyl, mygrcapto and carboxyl groups - may, if expedient or required, also

be present in temporarily protectgg formi! The introdyction gnd remeaxa] of such protective groups takes
place in this connection by conventional mefhodskno ronQ_pe herfiistry [see, for example, T.W.
15Greene and P.G.M. Wuts, Protecgj{g Groups in Orgaiic /nthesis, Wiley, New York, 1999; M.
Bodanszky and A. Bodanszky, The Practice of Peptide Syrﬁ'hesis, Springer-Verlag, Berlin, 1984]. The

amino and guanidine protective group which is preferably used is tert-butoxyc&f8%nyl (Boc) or
benzyloxycarbonyl (Z). The protective group preferably employed for a hydroxyl or carboxyl function is
preferably tert-butyl or benglicEIinRh&IoR dT RS RPrevétave Bioeasd isavatiiedeatibys g0erorventional
methods, preferably by reaction with a strong acid such as hydrogen chloride, hydrogen bromide or
trifluoroacetic acid in an aneriisppretecsrcr@mpslimsane, aiethyh eshangdich anpetinans midcetiadagid; the
elimination cag where a@?r&qr_ié}e also take place without an additional inert solvent. In the case of benzyl
and benzyloxycarbonyl as protective group, these can also be removed by hydrogenolysis in the
presence of a palladium catalyst. Elimination of the 25protective groups mentioned may where
appropriate be carried out simultaneously in a one-pot reaction or in separate reaction steps. To produce
defined salt stoichiometries and for removing solvent residues, the compounds according to the invention
can be stirred as a suspension in organic solvents at room temperature. Stirring at room temperature in
isopropanol or diethyl ether for several days is preferred. Particular 30preference is given to stirring at
room temperature in isopropanol for 7 days. The compounds according to the invention are subsequently
filtered off and dried. BHC 08 1 072-Foreign Countries/ 2009-11-26



- 53 - The compounds of the formulae (V), (VI), (1IX), () *(X1), (XI1), (XVII) and (XVIII) are commercially
available or known from the literature, or they can be preparegd by methods customary in the literature.
The compounds of the formulae (VII), (VH-1), (VIII), (VIiI- XHIFZG (XIV), (XV) and (XVI) are 5novel and
thus also form part of the subject matter of ipventjpn, the substituents having the meanings
given above. The preparation of the compopnds according to lthe invention can be illustrated by the
synthesis schemes below: Scheme 2 ,.B Cl BYc o8R 072-Foreign Countries/ 2009-11-26 - 54 -

Scheme 3 BHC 08 1 072-Foreign Coun 2009-11-26 - 55 - Surprisingly, the compounds according to
the invention have an unforeseeable usefulggfiarmacological activity spectrum and ar€'therefore
particularly suitable for the prophylaxis andjor treatment of disorders. The pharmaceutical activity of the
compounds according to the inventidh~canrBe exilined by their 5 action as potent, selective ligands at
adenosine Al and/or A2b receptors; Hergj, they act as selective Al agonists or as selective dual Al/A2b
agonists. The compounds accordiy te-the jp7enti 0 advantageous therapeutic and/or
pharmacological activity profile. In thqzcontext of% ‘selective ligands at adenosine Al
and/or A2b receptors" are adenosineR'eceptor ligands w firstlyamarked a _té\ﬁity at Al and/or A2b
adenosine receptor 10 subtypes and secondly no or a considerably weaker activity (by a factor of 10 or
more) at A2a and A3 adenosine receptor subtypes can be observed, where with respect to the test
methods for activity/selectivity, reference is made to the tests described in section B-1. Depending on

their particular structure, the compounds according 19 the inventign can act as full or as partial adenosine
receptor agonists. Partial adenosine recepmﬁ’a@}nfsts\ﬂ(e defified here as

') R17
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in which 2, R', R, R, R°, R®, R’, RY and R® each have the meanings given above,

or

[B] a compound of the formula (I-A) is initially opled in an inert solvent in the presence of a

5 condensing agent with a carboxylic acid of the falar(IX), (X), (XI) or (XII)



15 receptor ligands which trigger a functional response APadenosine receptors which is less than that of
full agonists (such as, for example, adgnosine itsedf). Accordingly, c%grtialgaggnistsgjaxve lower activity with
respect to receptor activation thaRu ganists The compounds acérdihg tp the invention and their salts
of the formula (1) in which R8! Bresent useful-@g’%pyso Iz_aqeﬂlVe ingredient
compounds of the formula (1) in which 1(3 R3xepresents hydrogen,. FirstlB'/l, they have good stability at
various pH values, and secondlyQhey &e, Rt ahysiological pH adl in p8tticular in vivo, efficiently
converted into the active ingredient compound of the f8Pnula (1) in which R3 represents(ﬁ%ldrogen. The
prodrugs according to the invention moreqyer have improved solubilities in agueous eother
physiologically tolerated media, makizng them sujtable for therapeutic use, indarﬁgicu gr on intravenous
administration. In addition, m‘eap@av ket NelglsuspensiorHQ‘ r okal admi isuﬁﬂ%qﬁiﬁ improved by
comparison with the active ingreglient compo ds of the formula (1) i whic’HKI’?B rIEpresents hydrogen The
compounds of the formula () areOsuitaBle RI6nB or in combination wigh oneRor more other active
ingredients for the prophylaxis and/or treatment of vaékibus disorders, for example disordgrs, of the
cardiovascular system (cardiovascular disorders), for cardio protection following lesions of 30the heart,
and of metaholic disordeys, i tidneyedisopders. Rsaiiae lhRGatiovashac svsipiBoot
cardiovascular disorders, mean in It'he context of the present invention for examplé the oﬁowmg disorders:
hypertension (high blood r[I)(!lressure), peripheral and cardiac vascular disorders, coronary heart disease,
coronary restenosis such'Ss, for BHC 08 1 072-Foreign Countries/ 2009-11-26 - 56 - example, restenosis
following balloon dilatation, of 4§r1i£llgAeral bjgod vessels, myocardial infarction, acute coropary syndrome,
acute coronary syndrom® wi olNGHdn, acutEIBrER%F RS iRFBRNYWRFSTPRST & tldﬁ¥ &ible and
unstable angiga pectoris, myocardial insufficiencyR'priespenttalyangieargsersiateamisohgnectigsiunction

(hibernating myocardium"), temporary postischemig.pdyRiunchiond siHpIeEMBeAyAium”), heart failure,
tachycardia, atrial tachycardia, arrhythmias, atrial and ventricular fibrillation, persistent atrial fibrillation,

permanent atrial fibrillatign, . r&a&% #@E&) iéhk;p r agmg ( ricyl fk\/ tion, atrial fibrillation with
impaired left ventricular%ﬁg%on, g - aﬁmson%t S ’n@oih@@fs(tu:gances of peripheral blood flow,
elevated levels of fibrinogen and of low density LDL, and elevated concentrations of plasminogen

activator 10inhibitor 1 (PAI-1), especially coronary heart dieaRe, &ute Jforonary syndrome, angina
pectoris, heart failure, myocardial infarction ang,gri?lﬁbrill Qn. Inlthe cratext of the present invention,

the term heart failure includes both acute an@ chrotfic mgfifest&tions Rf hedtt failure, as well as more
specific or related types of disease, such as acute decon@ensﬂ@dméaifzfailure, right heart failure, left
heart failure, global failure, ischemic 15 c§ yopathy, dilated cardiomyopathy, congenital heart
defects, heart valve defects, heart failure & ated with heart valve defects, mitral stenosis, mitral
insufficiency, aortic stenosis, aortic insufficiefcy, tricuspid stenosis, tricuspid insufficiency, pulmonary
stenosis, pulmonary valve insufficiengy comhined ggart valve defects, myocardial inflammation
(myocarditis), chronic myocarditis, acute Tyjyocarditis, viral myocarditis, diabetic heart failure, alcoholic
cardiomyopathy, 20cardiac storagegdisorders, and diastolic and systeteNeart failure and acute phases of
worsening heart failure. The compounq'e acchrding3o theyinvextion J &l also suitable for reducing
the area of myocardium affected by anijfarction, and for the ffrophyaxig of secondary infarctions.

(X1,




The compounds according to the invention are furthermdre suitable for the prophylaxis and/or 25
treatment of thromboembolic disorders, reperfusion dama folgovxgng is&hemia, micro- and
macrovascular lesions (vasculitis), arterial and venous th seg| edemas, ischemias such as
myocardial infarction, stroke and transient isc ' ; ' #4on in connection with
coronary artery bypass operations (CABG), primary perc aneous transluminal coronary angioplasties
(PTCAs), PTCAs after thrombolysis, rescue PXCA, heart@®ansgtants and open-heart 30operations, and
for organ protection in connection with tra S, bypass operations, catheter examinations and other
surgical procedures. Other areas of indicatiq which the compounds according to the invention can be

BHC 08 1 072-Foreign Countries/ 2009-1
disorders, such as, for example, infRIamatary g S (I¥sorias , €czema, neurodermitis,
dermatitis, keratitis, formation of scars,'ﬁorm on ofwarts \fro§' e |sor(%

system and neurodegenerative disordgs (strokes, Alzheinens =
epilepsy, depression, 5 multiple sclerosis), of states of pain, cancerous disease K\;;J(,in cancer,
liposarcomas, carcinomas of the gastrointestinal tract, the liver, pancreas, lung, kidney, ureter, prostate
and the genital tract), and also of nausea and emesis associated with cancer therapies. Other areas of
indication are, for example, the prevention and/or treatment of iffflam %ory and immune disorders
(Crohn's disease, ulcerative colitis, lupus erythematgdes, [H\eu toid rthrﬂiAs) 10 and respiratory
disorders, such as, for example, chronic ol§structive puffmonally dis se?&wronic bronchitis, COPD),
asthma, pulmonary emphysema, bronchiegtases, cystig, fibrogis grued¥iscidosis) and pulmonary
hypertension, in particular pulmonary artg ypertension. Finally, the compounds according to the
invention are also suitable for the prevel gnd/or treatment of diabetes, in particular diabetes mellitus,
gestation diabetes, insulin-dependent diabgfes 15 and non-insulin-dependent diabetgg, of diabetic
sequelae such as, for example, retiggpathyl, nephigpathy and neuropathy, of metabolic disorders
(metabolic syndrome, hyperglycemia, gg diabetes, hyperinsulinemia, insulin resistance, glucose
intolerance, obesity (adipositas))&nd algo of arteriosclerosis and gystipidemias (hypercholesterolemia,
hypertriglyceridemia, elevated concewtratiow’s of postp 1al plag ,

hypoalphalipoproteinemia, combineqLZOhyperlipidemia in/arti ar’of diabetes, metabolic syndrome
and dyslipidemias. In addition, the compounds according td'the invention can els9 be used for the
treatment and/or prevention of disorders of the thyroid gland (hyperthyreosis), disorders of the pancreas
(pancreatitis), fibrosis of the liver, viral diseases (HPV, HCMV, HIV), cachexia, osteoporosis, gout,
incontinence, and also for wound healing and angiogenesis. 25Th@ presgnt invention furthermore
provides the use of the compounds accordin%mh\e/'wﬁ/eﬁﬁdmﬂ lt_ﬁeb'm'@m and/or prevention of
disorders, in particular the disorders mentioned above. Thie present invention furthermore provides the

use of the compounds according to the inv for pregaring 8 medicament for the treatment and/or

prevention of disorders, in particular the dig s mentioned above. 30The present invention furthermore
provides a method for the treatment and/orregention of disorders, in particular the disorders mentioned
above, using an effective amount of at least gne compound according to the invention. BHC 08 1
072-Foreign Countries/ 2009-11-26 NC

(XVI),

in which L}, L2 R, R, R, R, R RY, R? R™* R“A R R and R® each have the

5 meanings given above,



- 58 - The present invention furthermore provides the cb%;iounds according to the invention for use in a
method for the treatmeng ang/gr s A FRIGNAMOGRH AISRASE 1AGHSHRIRNGNMSYOMORE. angina
pectoris, heart failure, myocardial infarction and atrial fibrillation.  The present invention furthermore
provides the compound z}(&gPdﬂiE)t%rt@ig)nvention for methods 5for the treatment and/or prophylaxis of
diabetes, metabolic syndrome and dyslipidemias. The compounds according to the invention can be used
alone or, if required, in combination with other active compdunefs. Dhe pRsent invention furthermore
provides medicaments comprising at least one compognd as¢ording to t \invention and one or more
further active ingredients, in particular for theQreatmént ayyd/or pevention ORthe disorders mentioned
above. 10Suitable active ingredients for comQination are,py wayiofexagifple and by way of preference:
active ingredients which modulate lipid metabolsm, antidiabetics, hypotensive agents,
perfusion-enhancing and/or antithrombotid ageps, antioxidants, chemokine receptor antagonists,
p38-kinase inhibitors, NPY agonists, orexin agonists, anorectics, PAF-AH inhibitors, antiphlogistics (COX
inhibitors, LTB4-receptor antagonists), analggsics fggexample aspirin, antidepressants and other
15psychopharmaceuticals. The present inyéntirrrelates in particular to combinations of at least one of
the compounds according to the inyention [ith at least one Iigid me |'sm-altering active ingredient,

antidiabetic, blood pressure reducingﬁm Ingredignt angfor agen aptithrombotic effects. The
compounds according to the invention d:an preferably be combined With #ne or more 20 lipid
metabolism-modulating active ingredieﬁts, by way of examplé\‘and by way of prefergnce from the group of
the HMG-CoA reductase inhibitors, inhibitors of HMG-Co0A reductase expression, squalene synthesis
inhibitors, ACAT inhibitors, LDL receptor inductors, cholestgrol %bsorptionliphibitors, polymeric bile acid
adsorbers, bile acid reabsorption inhibitors, MTP inhibitor&\jp&se i hibit(ﬁ?s, LpL activators, fibrates,
niacin, CE liP inhibitors, 25 PPAR-a, PPAR-y and%r/RP R- ts, RXR modulators, FXR
modulators, LXR modulators, thyroid hormon&s and/or thyfoid metiés, ATP citrate lyase inhibitors,
Lp(a) antagonists, cannabinoid receptor 1 aptagonists, leqtin regébtor agonists, bombesin receptor
agonists, histamine receptor agonists and ioxidants/radical scavengers; antidiabetics mentioned in
the Rote Liste 2004/11, chapter 12, and alsQ, by)way of example and 30 by way of preference, those
from the group of the sulfonylureas, biguanidgs, meglitinide derivatives, glucosidase inhibitors, inhibitors
of dipeptidyl-peptidase IV (DPP-IV inhiaitors iarolidinones, thiazolidinediones, GLP 1 receptor
agonists, glucagon antagonists, insulin B
CCK 1 receptor agonists, leptin recegptor agonists, inhibitors ¢f liver grzyrpes involved in the stimulation of
gluconeogenesis and/or glycogenolysisN modatorsSof glu =

ingredients, by way of example and by way of preference from the group of the ?rEE:}ium antagonists,
angiotensin All antagonists, ACE inhibitors, renin inhibitors, beta-receptor blockers;’alpha-receptor
blockers, aldosterone antagonists, mineralocorticoid receptor antagonists, ECE inhibitors, ACE/NEP
inhibitors and the vasopeptidase inhibitors; and/or antithrombot@ ageRrts, by way of example and by way
of preference from the group of the 10platelet aggregationl_iznhibi rs o;l\lthe anticoagulants; diuretics;
vasopressin receptor antagonists; organicgfitrates antydO tehordxcompbunds with positive inotropic
activity; o RY R R

or

5 (I-F)



15 compounds which inhibit the degradation of cyclic gtﬁlgriosine monophosphate (cGMP) and/or cyclic
adenosine monophosphat (cCAMP), such as, for example, inhibitors of phasphodiesterases (PDE) 1, 2, 3,
4 and/or 5, in particular PDE 5 inhibitors, such as sildenafil, vazrden fil ang tadalafil, and also PDE 3
inhibitors, such as milrinone; natriuretic peptdwﬁ s bk Ie{NaIQaJ natriuretic peptide” (ANP,
anaritide), "B-type 20natriuretic peptide" or "bfain natriuref|c pepfide” (IBNP, nesiritide), "C-type natriuretic

he prosta@yclinﬁiégceptor (IP receptor), such as, by way of

example, iloprost, beraprost, cicaprost; in
example, ivabradine; 25 calcium sensitizer:

|]1 Countries/ 2009-11-26 - 60 - NO- and heme-independent

and WO 03/095451; BHC 08 1 072-Foreig
j poundgsdescribed in WO 01/19355, WO

activators of guanylate cyclase, sucR'as c

01/19776, WO 01/19778, WO 01/1978¢ WO™M2/076462 dpd 10;” inhibitors of human
neutrophil elastase (FINE), such as, forggxample, sivelesta 3 (Reltran); compounds which
inhibit the signal transduction cascade, such as, for example, tyrosine-kinase inhtill_qijigrs, in particular
sorafenib, imatinib, gefitinib and erlotinib; and/or compounds which modulate the energy metabolism of
the heart, such as, for example, glomoxir didylotoagetale fanqlazine apd wimetazidine, 10Lipid
metabolism-modifying active Ingredients’are 10'be’understood as 'meaning, pre?era ly, compoungs from
the group of the HMG-CORaEIscENea Midistors, squalene synthesis inhibitors, ACAT inhibitors,
cholesterol absorption inhibitors, MTP inhibitors, lipase inhibitors, thyroid hormones and/or thyroid
mimetics, niacin receptor agonists, CETP inhibitors, PPAR-a agonists PPAR-y agonists, PPAR-6
agonists, polymeric bile acid adsorbers, bile acid reabsorption 15inhibitors, antioxidants/radical
scavengers asd ajep thaeresaniabipeiedeeeiiaplsataganisienla e piaises eamkedingrireitng)invention,
the compounds according to the invention are administered in combination with an HMG-CoA reductase
inhibitor from the class of the statins, such as, by way o'gexaﬁnple and by way of preference, lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastgtin or gjtavastatin. 20In a preferred
embodiment of the invention, the compoungs@cegré? fhvention are administered in combination
with a squalene synthesis inhibitor, such as, by way of éxample and by way of preference, EMS-188494
or TAK-475. In a preferred embodimentofke inventi(%, theRcompounds according to the invention are
administered in combination with an AC w bitor, such as, by way of example and by way of
25preference, avasimibe, melinamide, pastifibe, eflucimibe or SMP-797. In a preferr@d embodiment of
the invention, the compounds according to the invention are administered in combination with a
cholesterol absorption inhibitor, suchi
tiqueside or pamaqueside. L

(VII-1)



In a preferred embodiment of the invention, the compofjﬁ%lé according to the invention are 30
administered in combination with an MTP inhibitor, sych as, by waysaf example and by way of preference,
implitapide, BMS-201038, R-103757 or JTT(iS/\B‘HL@ 1 ORZ<Foreign Countries/ 2009-11-26 -61 - In a
preferred embodiment of the invention, the cbmpounds atcordjng to the invention are administered in
combination with a lipase inhibitor, such as7 byxyvay of example and by way of preference, orlistat. In a
preferred embodiment of the invention, thg pounds according to the invention are Sadministered in
combination with a thyroid hormone and/or#fyroid mimetic, such as, by way of example and by way of
preference, D-thyroxine or 3,5,31- trnodothyrnlne T3). In a preferred embodiment of the invention, the
compounds according to the inventio g-aAdRIpS e\red in combination with an agonist of the niacin
receptor, such as, by way of exam Le and |by waly of preference, nigcin acrplmox acifran or radecol. 10In
a preferred embodiment of the inventigpr; the Fompotdnds.aceqrding e ingention are administered in
combination with a CETP inhibitor, sudg as, by way of exampje anth\b ay of preference, dalcetrapib,
BAY 60-5521, anacetrapib or CETP vBccrne (CETi-1). In apteferred embodiment of the invention, the
compounds according to the invention are administered in combination with a RPAR)y agonist, for
example from the class of the 15thiazolidinediones, such as, by way of example and by way of
preference, p oglitazone oy rgightazaaerinR Rrafey et ambadinentebthg dyantigswhe compounds
according to the invention are administered in combination with a PPAR-6 agonist, such as, by way of
example and by way of prgference, GW-501516 or BAY 68-5042. 20In a preferred embodiment of the
invention, the compounds according to the invention are administered in combination with a polymeric bile
acid adsorber, such as, yAw ex refer nce hol tyr e, coles

colesolvam, CholestaGeI or colgﬁgrrm%g'%n a pre reg%r% éjt' i %lf'po e |%®gfntron t’tox g?rrl%%%ﬂnds
according to the invention are administered in combination with a % e acid reabsorptlon inhibitor, such as,
by way of exaﬁrple 25any BVW%/ o@ﬁ%%?e?r%’ eﬁ§@‘ﬁ’§%\nﬂ i F@"g&ﬁ Qs%r%xample AZD-7806,
S-8921, AK-105, BARI-1741, SC-435 or SC-635. In a preferred embodiment of the invention, the
compounds according to the invention are administerecRi cBmbination with an antioxidant/radical
scavenger, such as, by way of example and bywayof prefrence, probucol, AGI-1067, B0O-653 or
AEOL-10150. BHC 08 1 072-Foreign Coufries/2009-1-26NB2 - In a preferred embodiment of the
invention, the compounds according to the qvention are admpdistered in combination with a cannabinoid
receptor 1 antagonist, such as, by way o@ ple and by way of preference, rimonabant or SR-147778.

or

(I-B-1)



Antidiabetics are to be understood as meaning, preferébﬁg},'insulin and insulin derivatives, and also 5
orally effective hypoglycemic active ingredients. Hereoinsulinzand insulin derivatives include both insulins
of animal, human or biotechnological origin @ﬂse/m esthereof. The orally effective hypoglycemic
active ingredients preferably include sulfonyl{ireas, biguahides, meglitinide derivatives, glucosidase
inhibitors and PPAR-gamma agonists. aypyeferred embodiment of the invention, the compounds
according to the invention are 10administg combination with insulin. In a preferred embodiment of
the invention, the compounds according to tke“invention are administered in combination with a
sulfonylurea, such as, by way of example and by way of preference, tolbutamide, glibenclamide,
glimepiride, glipizide or gliclazide. | preferregembodiment of the invention, the compounds according
to the invention are 15 administered,in compbination with a biguanide,_sych as, by way of example and by
way of preference, metformin. In a%r\e erfed gmbodime %e in heicompounds according to
the invention are administered in combligation with a meg ﬂtini e de e, such as, by way of example
and by way of preference, repaglinide Br nateglinide. 20In a preferred embodiment of the invention, the
compounds according to the invention are administered in combination with a gluCelidase inhibitor, such
as, by way of example and by way of preference, miglitol or acarbose. In a preferred embodiment of the
invention, the compounds @geR"ding, i@ the ventioNrare ad RISIRr G iR ifQRiBAtUgEWith a DPP-IV
inhibitor, such as, by way of example and by way of 25preference, sitagliptin and vildagliptin. In a
preferred embodiment o i ion..the co . [ i ] r @M\ S in
combination with a PPA&Qzﬁﬁgaggé;@ﬁlﬁgtﬁ,}yﬁ?%g%ﬁg ﬁ@%?{t.%g%ﬁéb gp ﬁlﬁ%ﬁ%&ﬁ% |ong§,$§l§§ﬁ as, by
way of example and by WE%%)F?J’%’P@FE%%‘,’ pidegifarBra Br\MbIyY2bhe. BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 63 - The hypotensive agents are preferably understood as meaning compounds
from the group of the calcium antagamists, Riijiotensin All antagonistspACE miHibitors, beta-receptor
blockers, alpha-receptor blockers anfd diurgtics. In a preferred embo ment/of the invention, the
compounds according to the invgotion ariinister@d in combijyationwith arfcium antagonist, such
as, by way of example and by way oprne rence, nifedipine, amlodipine, verapamil or diltiazem. In a
preferred emhodiment of the invention, the compgyinds according to the invention giggdministered in
combination with an angiotensin All antagonist, such as, by way of example and by way of preference,
losartan, valsartan, Canqﬁ@\ﬁﬁﬁ%@ﬁﬁ“@ﬁﬁ%’cﬂ'H&@é%%éﬁn‘ﬁ&?&@éﬂb&g'” a preferred embodiment of
the invention, the compounds according to the invention are administered in combination with an ACE
inhibitor, such as, by way of example and by way of preference, enalapril, captopril, lisinopril, ramipril,
delapril, fosinopril, quinopril, perindopril or trandopril. In a preferred embodiment of the invention, the
compounds according to the inyention areg,,15 administered in combination with a beta-receptor blocker,
such as, by way of examiple &nd By vy gf preferé’ﬁ‘é’é,WS’p%B]Sﬁ”Hf%?]gPSEtWJ&p ddfol Afrenolol,
oxprenolol, penbutolol, bupranolol, metipranolol, Ratiotshevi@pindolokrrasantiol, sotalgijaiestupmiol,

betaxolol, celjgrolol, bisoprolol, carteolol, esmolols{ahe{alg), catvpslilobasiapipialviandiolol, nebivolol,
epanolol or bucindolol. 20In a preferred embodiment of the invention, the compounds according to the

invention are administergg, {0 CoBINAIAN M fﬁiﬁ%\awr{f‘i‘mﬁr&%?%%ﬁ%{ﬁﬁ Dwax oL epIPle
and by way of preference, prazosin. In a preferred embodiment of the invention, the compounds
according to the inventidiiesgat are then removed again to give the regutbmpounds (I-D), (I-E), (I-F) or (I-G),

and the resulting compounds of the formula (I-B)C), (I-D), (I-E), (I-F) and (I-G) are, if
appropriate, converted with the appropriate qolvents and/orii) bases or acids into their

15 solvates, salts and/or solvates of the salts.

The transformation (I-A)- (I-B), (I-C), (I-D), (I-E), (I-F) or (I-G) thus tkes place either by direct
acylation with a suitably protected dipeptoid dative (process variant [B]) or by sequential
coupling of the individual, if appropriate suitabfeotected, amino acid components (process

variant [C]). The coupling reactions (ester or aenfdrmation) are in this case carried out by



administered in combination with a diuretic, such as, by \5/vle[y of example and by way of preference, 25

furosemide, bumetanide rforreiRide pbsnirefiemettiagide.calomtiiagde. Ry prhlgrribiazisgride

hydroflumethiazide, methéclothlam e, polythiazide, trichloromethiazide, chlorothalidone, mdaEamlde

metolazone, qU|n§Hr398ﬂ SENAEYAlRe eﬂ‘ir&hjrg%p%Paﬂﬁﬁ%bl?ﬁ%‘fﬁwh?fw“@ww i5690P6ide
mannitol, amiloridEroteirieinenecids &epialesr&dotambhdanenC o theitheentid®Bihe compounds according
to the invention are 30administered in combination with an aldosterone or mineralocorticoid receptor

antagonist, such adnyplwaybinexasolpnadrhyevay pfngrefateéace cspiro Botaciorntettyeptacemongs. BHC 08
1072 Fore'gr‘sCOH{éWF‘ét%QP%’&Qa@@ 1R dylﬁr}cﬂx%ﬁf%f{/‘é& ﬁ[ﬂ&@%ﬂ@%?%%ﬂk}%ﬁ@@%b@'&nﬁ%%%%?“”ds

according to the invention are administere combination with a vasopressin receptor antagonist, such
as, by way of exaMN¥QHECHS RGP &%%@Pﬁe‘%&ﬁ%aﬁéﬁ?%%%ﬁ?h%&%p%r?ﬁf%% M JP4EESn a
preferred embodirmanbyfrteerbonsndich, dsedabimpounblnac cdrlstyacethetinvidntoomnetrane; adrdichéiered in

combination with g, Qrgamie R RN QARRRIOSHERAS: BY ¥iaw,Qf e xarmplsAad-Rywayug) RI&lerence.

sodium nitroprusside, nitro cherol isosorbide mononitrate, isosorbide dinitrate, molsidomin or SIN-1, or

in combination withfiHRatREsYey! |ﬁ“é{%‘f‘é?erPé’aeé%%mﬁ‘i@H%NfH@"ﬁﬂ}é'ﬂfﬂw W%MRH according
to the inventid® areedblyimpyrsieiat (N6 lomaceonivith. at po dikese - PrstioBicacosepoxndes e ihassdivewtay of

example and 10by,wawf PSteTBRSRethaRdiatmad iHesHGiaRiRs BelRsadiRnemIeRNE-dpRABHBE TIC
agonists, such as isoproterenol, adrenaline, noradrenaline, dopamine or dobutamine. In a preferred

embodiment of the{aveitiog, & SAMAGHAAS i?gf}%@%ﬂé@gﬁ;ﬁ%&ll&ﬁﬁ%%%goﬂéeaﬁg ’Pé%%‘b“?{) fidd0 gorbigation

with antisympathotonics, such as reserpine, clo a- met opa, or in combination with
potassium channeV AGSRIEK, %NI’P’Mh&iH|1d'tﬁ%i¥8ﬂbﬁ”eNl%ﬂ'iﬁ¥fa?5Fé‘2’iﬁ%r RadiginalPffe, Bhith
substances whichdieleagrmitiaggnopyipeetayichrasdijhyicer olyditrctierates(E@)) pHospeussidees such

Antithromboties arg tq Re-UARIRIAARAS NQBBRNY 1Y SIEMAR N COSPRURGSITON Begpupalia platelet

aggregation inhibitors or the anticoagulants. ~ In'a preferred embodiment of the invention, the’ compounds

according to the |%ﬁ?f6¥ma?’é'ﬁ@é?jﬁ{ll%§i8%ﬂ ﬁwr‘&?}%ﬁ%ﬁé‘ﬂ'\}v‘tﬁ%{cﬁfﬁf@]‘é’[ %‘{:}’é‘?@{ﬂﬂ@ﬁ‘iﬂ?ﬁbﬂ&h such
as, by way of exalample apethyudyetioayetebenge,, asigiyuroglomdogrel; ticlapabugl or digyoémmodidn a
preferred emboc‘“&%{!&%% M‘&%'%ﬂh%ﬁ&omﬁﬁw%%ﬁﬂ&ﬁ%ﬁﬁ E? SRY_VIRD AE-HRBESterRd in

combination with a thrombin inhibitor, such as, by way of example and by way of preference,

ximelagatran, mel3y8¢#n, dab@%ﬁ?ﬁﬁ aﬁR}e}llYf% EF%'%?ZQWQ%WBFB@TEHM emBEIHRERPeTRRRIe:
invention, theeonipoasidszatdoddiytistrinelidneliims EienadminigdérecphespndmatioPyBHPY. GBH1b/llla

antagonist, such ggeRyoWayoRt SHRMMENRE M RhRIRGERRAG 1HiIRRN AErh{FeARotriazol-1-

yD-N,N,N',Ntetramethyluronium hexafluorophosphate (HBTU)22ko-1-(H)-pyridyl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TPTU), O-(7-azabenzotriazol-1-yIN,N,N',N-
tetramethyluronium hexafluorophosphate (HATU) ©#(1H-6-chlorobenzotriazol-1-yl)-1,1,3,3-

25 tetramethyluronium tetrafluoroborate (TCTU), wheappropriate in combination with further
auxiliaries such as 1-hydroxybenzotriazole (HOBtNehydroxysuccinimide (HOSu), and as bases
are alkali metal carbonates, e.g. sodium or patassiarbonate, or organic amine bases such as
triethylamine, N-methylmorpholine, N-methylpiperidine, N,N-diisopropylethylamine or #,N-
dimethylaminopyridine. N-(3-DimethylaminoisopropyIN'-ethylcarbodiimide  hydrochloride

30 (EDC) in combination with N,N-dimethylaminopyridine is preferably employed foster
formation. N-(3-DimethylaminoisopropyIN'-ethylcarbodiimide  hydrochloride (EDC) in
combination with 1-hydroxybenzotriazole (HOBt) Nrhydroxysuccinimide (HOSu) and, where

appropriate, a base suchM®\-diisopropylethylamine is preferably used for amidenation.

The couplings are generally carried out in a temfopee range of from 0°C to +60°C, preferably

35 from +10°C to +30°C. The reactions can take placgeu atmospheric, under elevated or under



Ina p_refe_rred (_ambodiment of_ thg i_nvention, the compofj?léé according to the invention are administered in
qomblnatlon with g-faetay pashbiier e§%ﬁ|§%ﬁ¥df¥ﬁ)§_%§¥%ﬁﬁ@%@r@a‘w é’&ﬂerEPfo@tQJrﬁH&f%FﬁBS&meric
rivaroxaban (BAY 59-7939), DU-176b, apixaban, otamixaban, fidexaban, razaxaban, fondaparinux,
idraparinux, PMD®%12"YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906,
JTV 803, SSR-126512 or SSR-128428. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 65 - In a
preferred embodinhBhEBEENAYShtSOtARIBSMMPBUAERS SRIUMEING (HRATOERRIBHNRS REFAMRIRTEY in
combin_ation with M@de@salmmm«amﬁa\vmmé Wmhe@_mrmrb/aﬁp@prime_aomm‘eumdt witha
embodiment of theJay@ptiry iheCARPOLIAETR, 35EriR R didmeRe n s asenaliar i chmbipaton

with a vitamin K antagonist, such as, by way of example and by way 5of preference, coumarin. In the
context of the preSEHEHVEAtRMPF6TiCHRT e’féF@ﬁ&ée}gsﬁ‘R‘iQmB%B}/ﬁB' s RIS IRYTRECA 48R & Bne of
the compounds adeongliegatedthehence ripproprimieal by anetanprore fattiree agtiveeiangredients sedbated from
the group consistiaq%%l}%@-%q@bpee%{m&g%viWM@@%Q}S), diuretics, beta-receptor blockers, organic
nitrates and NO donors, A Epinhibitors, angiotensin All 10 antagonists, aldosterone and
mineralocorticoid [gzt%ﬁgtror nta%%nists vaa? ressin receptor %taa}: onists,v\m,ahelet a%gre%%ggpiin ibitors

and anticoagulants, and GiSothair Lisefor ee(irr'gggrﬁgﬂi’%naci}gr pre Enfion ot the disorders Mentioned

above. The ¥tesepmpauadtich figteenaseProviledrhédicam&his dhprsing At @adt Siteradimsound

according to the invertiad, HSURMlY tEYRNaE Wit RPEVL BIRREKIGH REIMOMIC RRMNgeavticallykhsxjtable
auxiliaries, and also their use for }]Be Qurposes menfioned above. Theé:é)mpo nds accordingto, the
&f L83 '

invention can act ?ﬂf&‘ﬁf’cglw ah b%&\&?sﬁba}—ytr{ seﬁﬁ?sggé,%re%%'é REEEFEEMPY AKable
manner, such as, povtextach e oreily , ipzrautioallgngukmonalllyf magatsstivablingaallipkiéaguiads, ibubisally,

rectally, dermally, ARESEcAABIHBRLN Albin Sl Ao AN ABARGY 8151l 20F QSRS T,
administration_rou eS,t ecC p cordin the Invention can be ministered in s ¢ e
joriinbosiope b c=3: A e B it Retot Skt o e TR
with the prior art aPerpeRkkyanHé copdpoeaidizediectidingf Reatdd RyatRspragiety aryoperimdeded form

and which comprise the compounds according to the invention in crystalline and/or amorphicized 25
and/or dissolved fohe asuch &l forexkam pleideble s ¢up edatbasegr athateddatsets thoy eacaompl€Boith enteric

coats or coats whishdissplugeind de yedmames RE 76 IpSliletpyliah b edelenss of he

compound according to the invention), films/wafers or tablets which dissolve rapidly in the oral cavity,
films/lyophilizates DS HFT BRIRHREY A6 PR EYARNCEA S0RSE) PIARAIMEIRE & SIS Ok Mules,
pellets, powdrs, eonusitemsy susthedsioprsfaeablysols mastdotionseB80fF antenah sahrindueeiochiagaake

place by circumvagjingg-PBRAIRIOR SRR ARPIR BN BT utHaSIRSiA, IBGRGRTElRl
Intraspinally or intralumoarly), or wi 10apsorpton (1or exampie intramuscularly, supcutaneously,
intracotancously. DETSIRRAHER HASHcaoh 16 AR B AL o Ao seke e witou an

intraperitoneally). Addifiimist iz id pofeems! s tirablesfof bena kaaddekyiaiborition ridecited altwprdpaeatons for
injection or infusiof)dh HReréarRl 59 IHiRDgeRIPRE NS IPRSpRIUHERbORNIZAIEE elisirsiePeHETS.
25 protective groups mentioned may where approprigtedried out simultaneously in a one-pot

reaction or in separate reaction steps.

To produce defined salt stoichiometries and for aeng solvent residues, the compounds
according to the invention can be stirred as aesuspn in organic solvents at room temperature.
Stirring at room temperature in isopropanol orligeether for several days is preferred. Particular
30 preference is given to stirring at room temperatuarésopropanol for 7 days. The compounds

according to the invention are subsequently filles#f and dried.



Suitable for other administration routes are, for examplé,ssr)ﬁedicaments suitable for inhalation 5 (inter alia

powder inhalers, ReRUIIZRTDu RSSO SoRAIKIONS)ONGHraYsR), tRRIKIS tede 2 istaredVinguasy.

sublingually or buccally, films/wafers or capsules, suppositories, preparations to be administered to ears
or eyes, vaginal cSBLIES Ay AR BN e %?&WJ&H{%WE, Ui MDY, b S PRRESLEY MEBRLS
ointments, creamsuttansdeimibé therapeutic systems (for example plasters), milk, pastes, foams, powders
for pouring, implants or stents. 10Preference is given to oral or parenteral administration, in particular to
oral and intravenoTtissadmpuisiiatiointhd fereoapeunds aasoning Ite1ihexinygrton (Zan) del graeartied into the

administrationsforms, e YRGS AT RS AR G L Nk RANBEL HIQNAIBRT RE QHTIKEEHLD: ABelrt

non-toxic pharmaceutically suitable auxiliaries. These auxiliaries include inter alia carriers (for example
15 microcrystallind € MNERTEESI LS8 Hannitol), solvents (for example liquid polyethylene glycols),
emulsifiers and dispersants or wetting agents (for example sodium dodecy! sulfate, polyoxysorbitan
oleate), binders (foPeRspRPIAtBBIPYIGI SPrrBRHBIReRCSOtRatIE HYiitiuGARl PR NHMEAeddeRarfI 8fsumin),
stabilizers (for exagpeantigsidants, such as, for example, ascorbic acid), colorants (for example
inorganic pigments, such as, for example, iron oxides), and 20flavor and/or odor corrigents. In general, it
has been found todhgaagdvantageous in the case of parenteral administration to administer amounts of
about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg of body weight to obtain effective results. In
the case of oral administration, the dosage is from about 0,01 80:100 mg/kg, preferably from about 0.01 to
20 mg/kg and very particularly preferably from 0.1 to 2510 g/k%of body Weighﬁ In spite of this, it may be
necessary to deviate from the amounts men'ﬁbﬁe’& mely"™ n'aiﬁg Bgmﬁadj/ weight, administration
route, individual response to the active ingredient, thg type of greparation and the time or the interval at
which administration takes place. Thus, in some cases it may be sufficient to administer less than the
abovementioned minimum amWereas in other 30 cases the Yppepdmibpneptoned has to be
exceeded. In the case of the §dministration of relatively large amounts, it may be expedient to divide
these into a plurality of individtg| doses which are administered over tﬁ'é'%Bff%sgb?'f‘he day. BHC 08 1
072-Foreign Countries/ 200 26 - 67 - The percentages in the tests and examples below are, unless
indicated otherwise, percentages by weight; parts are parts by weigltcSolvent ratios, dilution ratios and

concentrations of liquidMig fons are in each case based dﬁ\'volurme. BHC 08 1 072-Foreign
xamples Abbreviation8 \ Q‘:W@?&mple concentration
H

Countries/ 2009-11-26 - 68

Cl
NH,
o N
o/\/ \n/\\\\‘ \/\NH2
O
X 2 HCI

1. EDC / DMAP, CH,Cl, / DMF

NC CN
2. TFA, CH,CI, Z |

i X

3. HCI, diethyl ether HSC/\N N S/\(\S

J N

H,C

10 Cl



DBU1,8-diazabicyclo[5.4.0]lundec-7-ene TLCthin-layer 'cﬁdmatography DCldirect chemical ionization (in
MS) DMFN,N-dimgthyjfrrmmamide DMSOdimethyl sulfoxide eeenantiomeric excess Elelectron impact
ionization (in MS) ESlelectrospray ionization (in MS) Etethyl m.p.melting point hour(s)
HPLChigh-pressure, high-perfgmmé@*liquid chromatography cat.catalytic CO11e.concentrated
LC-MSliquid chromatography-goupled mass spectrometry lit.literature (reference) Memethyl
MeCNacetonitrile minminut M Smass spectrometry NMMN-methylmorpholine NMRnuclear magnetic
resonance spectrometry qua in NMR) rac.racemic RP-HPLCreversed-phase HPLC RTroom
temperature Rtretention time (jn HPLC) €H, 1. EDC / DMAP, CH,Cl, / DMF

NC + Ho\n/'\N/Boc
~ 5 H 2. TFA, CH,Cl,
H,C )N N s/\(\S

Cl

llle)
I
w
\
oe}
(]
o

x TFA 0 : Boc
NC CN 1. N / DIEA, DMF
B 0

N= 2. HCI, CH,CI,

Cl

Cl



singlet (in NMR) BHC 08 1 072-Foreign Countries/ 2005—51'1-26 - 69 - s brbroad singlet (in NMR) triplet (in
NMR) t-BUtert'bu%h?ﬁéﬁl\%%OEHQC%H%S&E%EHE&%Hrﬁ rRfutRd dil@HtaVEPLS - hffolds ik Clsdrip

methods: Method 1 (LC Instrument: Micromass Quattro Micro MS with HPLC Agilent Series 1100;
column: Thermo EPP—%}B@I%Q‘O@E?II_[?@IW SHFANR AR bISTEMRIELRY FYEPEaRE T B RS0
strength formic aciidfoideimerisd @sardess.acetonitrile + 0.5 ml of 50% strength formic acid; gradient- 00
min 100% A 3.0 min 10% A 4.0 min 10% A 4.01 min 100% A (flow rate 2.5 ml/min) 5.00 min 100% A;
oven: 50C; flow ratae 2 atmadeutidaldetedtion izl mpoubbit hadogt( Lite- Me)itidb0 tastberagmindmtereeir

ACQUITY SQB UEL G, SYStEmL fOLIRR:WY RIS ACQUINHR A T RELRO X linus mpbjle phase A:

11 of water + 0.25 ml 99% strength formic acid, mobile phase B: 11 of acetonitrile + 0.25 mI’99% strength
formic acid; gradiSREGYEmih 3BRIES-97125 shls B Audl AYAIREIRE ALNGVENTBHEIH KA D GRRI/min;
UV detection: 210irv6fonimad athadléh(hgeddSthet spklSdastimmandlbgiel MidvionpasieQuattro LCZ; HPLC
instrument type: HP 1100 Series; UV DAD; column: Phenomenex Gemini 31.i 30 mm x 3 00 mm; mobile

phase A: 11 of watete Qdptax: @f T/ piskengHvdaionC agisktirpliteaphase Bhd hohageionitsilecedsml of
50% strength formic a%iéiﬁc%radient:g.o min 90% A e 5%5 rgtlg 30%)

. A.-*3.0 min 5% A,-> 4.5 min 5% A;
Rakolu R s Tt BRERR A T B 228 ehckind WRcwf

flow rate- 00 min £ mfimin, 2.5 min _ 0
Method 4 (LGMSTURSASABHESWHBFOMASY & CeRfe PR weRRA s oI € R Qunge sluiva. arHermo
Hypersil GOLD 1.83.genadm fetapiomiobilpghaae Be bbwiwaiekt edpdaf tbOde stengdiHodmieracid,

mobile phase B: 11 gf;arefoniti rzfgrgnm,l Q% Stenaih formis Add: @rpdient: 0.0 min 90% A 0.1 min
90% A1.5 min 10% A 2.2 min 10% A; flow rate: 0.33 ml/min; oven: 50C; UV 25detection: 210 nm. BHC

08 1 072-Foreign Sgpue%té,r?g /O%QRegi_rlp%_r%guiaz()st?u'\éltﬂg? t‘%e5 c%'n%ﬁi!‘\n/ljggéording to the invention can act as full

or as partial adenosine receptor agonists. Pati@hosine receptor agonists are defined here as
15 receptor ligands which trigger a functional resgoasadenosine receptors which is less than that
of full agonists (such as, for example, adenosiself). Accordingly, partial agonists have lower

activity with respect to receptor activation thait agonists.

The compounds according to the invention and tselts of the formula (l) in which *Rs not
hydrogen represent useful prodrugs of the actigesiient compounds of the formula (I) in which
20 R®represents hydrogen. Firstly, they have good litiakit various pH values, and secondly they
are, at a physiological pH and in particulawivo, efficiently converted into the active ingredient
compound of the formula (I) in which®Represents hydrogen. The prodrugs according to the
invention moreover have improved solubilities inaqus or other physiologically tolerated media,
making them suitable for therapeutic use, in paléicon intravenous administration. In addition,
25 the bioavailability from suspension after oral adistration is improved by comparison with the

active ingredient compounds of the formula (1) inigh R represents hydrogen.

The compounds of the formula (I) are suitable alonén combination with one or more other
active ingredients for the prophylaxis and/or tneexit of various disorders, for example disorders
of the cardiovascular system (cardiovascular dies)d for cardio protection following lesions of

30 the heart, and of metabolic disorders and kidnegrdiers.

Disorders of the cardiovascular system, or cardiovkr disorders, mean in the context of the
present invention for example the following disasdehypertension (high blood pressure),

peripheral and cardiac vascular disorders, corohesyt disease, coronary restenosis such as, for



MS instrument type: Micromass ZQ; HPLC instrument ffp?e' Waters Alliance 2795; column: Phenomenex

Synergi 2.5p. MA)éxBrﬁpi'é)Q&Mﬁﬁé“%n%%H%;"Ba%ﬂ&o%ﬂatm%%@ iPRéeEufbod L iwa el Braiaml i ek
strength formic acid, mobile %hase B: 11 of acetonitrile + 0.5 m| of 50% strengﬁt&é ormic acid; gradient:

0.0 min 90% A 0. P5HIR IR AV MR RS- 56 RIRNE8X R A TRShiRIYBHE A FRIB S it BYen:
50C; UV detectionwidOtrizih elbvthiod, G- B1S) uMS ts ogiretopy peydehctainassR@neyPp@ ¢astetahent

type: HP 1100 SeHﬁ@npr%QeﬁphgmenPch@?é?m%ﬂ&% @%H@H@%J@o’é@dmmy DR mkienehase A:
11 of water + 8 5 |a1 ?f 50% ?tren th 10form aC|d mobl(} Iﬁt %y d 11 otf a etonltrlle + 0 5 mLof 50%
Ete RO R I it 8 boR A% YRR Bog R BN AR A2 O TARS: 00

strength formig acid? gradiéh
min 1 ml/min 2.5 mﬁmem@nwemrswnf@wmm,p@meao@cftbw@tmmmmotrﬂmmmwon (E@J MS): MS

instrument type: M.Wmm&%dﬂ%Gemwmmrtmw@msmi@ﬁ@@ Rif9ansakmRI LR RAGNAMEeNeX

Synergi 21.t Hydro-RP M AY oblle S 1 of Lo 0,5 ml o 50% tren th
formic acid, mobllg- nﬂaséﬁglﬂ{f %f g‘ég onzt) E Siy g’mﬁ %%56 gt(r)f; Y}\%rm?(lzoggl P e& en?dg d mS?n 90%
A 2.5 min 30% A QfOf'ﬁﬂﬁOS% RW@H%%%MM%@?@W@@WM@%%Qﬁlﬁﬁ@'@”ﬂﬁm BoHYR Y

ml/min; oven1@OGnhM&eie(m11),2é@muMﬁlwdr§% Hb&itMiSy; 3BuM SdRSEMMSALIYIRPE; MiGHRMasHAL;
HPLC instrument fype: atéars ,%I(I:iaaIr S r217?c§’oC0|qung(lrﬁta?k Chromolith SpeedROD RP-18e 100 x
4.6mm; mobile phas ,& ot Water + I:.a i onf% strengt% formic acid; mobile phase B: 11 of
acetonitrile + 0.5 mlé(l%f 50% strength formic acid; P%radl% nt: 0.0 mjn. 10% B4 7.0 min 95% B4 9.0 min 95%

B; oven: 35C; flow/t&tS: WRIFHICL BiRseE Y RIAN2 B RRAL G e LEH R 2EHE AL EER910 mn
25 BHC 08 1 072rFoitegjatiowuaitties/t10i09e]l as2@ell7ds-rareaifimgomziettal tyaes dhtiseaedistestt Exaenisle |A

ﬁ'AdminO'ﬁr;({ [2- E\ﬁ'&!ﬂ)‘ﬁﬁ@ﬂ%ﬁ@bﬂ?&\% mt@@ohlengﬁglﬁfmfhﬂ@%%aﬂt@&globah fféllure gcggna% sa1.
ydroxyethoxy)p e% ’(fyl icarbonitrile e ”E escribed in
y

Example 6. L ofs i METESI 5SS falgx\é?ﬁlﬁledﬁ,&ds ear
2-Chloro-6-({ [2-(4adklereptasiaiey- W,lglthi@zbvalv?l]méqﬁyl w%ymymm!zmuﬁwwnow aortic stenosis,
10hydroxyethoxy)ahiepyhEosisting 3ibcdiprrbaaisie, Bids i dmicdyoraighoray nitiess0Q8rhands

valve insufficiency, combined heart valve defentgpcardial inflammation (myocarditis), chronic
myocarditis, acute myocarditis, viral myocarditi|gbetic heart failure, alcoholic cardiomyopathy,
20 cardiac storage disorders, and diastolic and dgshelart failure and acute phases of worsening

heart failure.

The compounds according to the invention are furtleo suitable for reducing the area of

myocardium affected by an infarction, and for thephylaxis of secondary infarctions.

The compounds according to the invention are fumloge suitable for the prophylaxis and/or
25 treatment of thromboembolic disorders, reperfusdamage following ischemia, micro- and
macrovascular lesions (vasculitis), arterial andous thromboses, edemas, ischemias such as
myocardial infarction, stroke and transient ischemiitacks, for cardio protection in connection
with coronary artery bypass operations (CABG), p@iriynpercutaneous transluminal coronary
angioplasties (PTCAs), PTCAs after thrombolysiscte PTCA, heart transplants and open-heart
30 operations, and for organ protection in connectioth transplants, bypass operations, catheter

examinations and other surgical procedures.

Other areas of indication for which the compoundsoeding to the invention can be employed
are, for example, the prevention and/or treatmémlisorders of the urogenital tract, such as, for

example, irritable bladder, erectile dysfunctionl &#&male sexual dysfunction, but in addition also



_72- CI15.00 g (28.84 nal) of 2-amino-6-({ [2-(4-chlofdpheny1)-1,3-thiazol-4-yljmethylisulfany1)-414-

(2-hydroxyethoxyphemu EReidingidordiaabaniiris Inmamnledéts nars intially ehargrd imaRthaot
acetonitrile, and 6.76 g g7.69 mmol) of isopentyl nitrite and 7.76 g (57 69 nallé_i_‘of 5 co&Per(%) chloride
were added. The ARMHRSRAIRIMIEY St 30E 16F W.""ARSW(?SSHHE%? T 186 of RIS RSAE acid

were added and tfemaiienref wagsstiroethifes)30frdisnrd¢re agjireoid phyogsnaystextiactad ey enesyiveith
el‘fhyl a‘;‘:-‘tate- Thegy ﬂﬂ'@i@i&?g@d}i%ﬁlﬂéﬁﬁ‘&'W%%@Q&d F?é’r@fﬁ@_fé%?ltﬁmnﬁﬂes6%@?&9{5%&%??,”3nt1
the crude pro uct was purifie caolumn chromatoqgra on Slijca ge moniie ase: toluene/et

roetate 410 T S b SRS SN P SRS (R e DAt T RA TSR lner
purification, the prbduggstreigteistimppi@stidte, berrivarateapwidhidiishytaiehep asGUR S Meehgs i 1t 1.36

min; MS (ESIpos)apd/ @150 28 AdMeadiind dnM&Rac400 Mid ithirensiés: 6 = 7.95 (d, 2H), 7.75 (s, IH), 7.61
(d, 2H), 7.57 (d, 2H), 7.18 (d, 2H), 4.77 (s, 2H), 4.10 (t, 2H), 3.75 (t, 2H). 15 Example 3A 2-

{4}12-(Azeti_di_n-1 'ﬂp\'e@'gr[gég“’éf:mgﬁ%gﬁ%Yé‘,)T&r%ﬁ@ﬁﬁ@!'ﬂf&&ﬂ@ﬂh)ﬁ”ﬁ%ﬁ%)ﬁé@bf inflammatory and
dicyanopyridin-4-yl]phenoxylethyl N2,N6-bis(tert-butoxycarbony1)-L-lysyl-L-alaninate BHC 081

072-Foreign CourltFBLNSG5E S DE-ToM'S Biyesse JiRiayvgaRis sfythematodes, theumatoid arthritis)
N2,N6-bis(teftbutany ceshioriydy)disbydire suereasitiall g cmapigeitivldsGusiivef WINBN49. 8isegs(O (t®mal) of

1-(3-dimethylaminggrepiid)-3edpasarbrdiimide hygreeoridenhysdrmad@ibeRmamolafic  fibrosis
1-hydroxy-1H-benzotriazole hydrate and 55.5 mqg (0.429 na%g&aN,N- 5 diisopro ggetrglamlne were added,
and the mixture iR BFRITFRLR] B0 A IO FE R CBA g (O LR At B S B DRSSPy 6.
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)- 3,.5-dicyanopyridi.n-4-yIJphenoxyI ethyl L-alaninate
trifluoroacetate [EX41H et CRBPAREH HFQEtN9ra the MKRHERVA0 stisRle i R ThevRIRTERICTHEYRide
product was purifigdaoyigutepaiabse iR paEr{adetaityd@svwaidiigesthito dikfeted hisgmveegénawnt02betet

theory) of the, targgt compHUh 405l (Aeod &) RiapefdQdd i MSAEIPos e =2abPdnyil- The
examples listed in Table 1 were prepared analopously to Example 3A from the appropriate starting
materials. nephropathy and neuropathy, of metabolic disord@ngtabolic syndrome, hyperglycemia,

gestation diabetes, hyperinsulinemia, insulin tasrse, glucose intolerance, obesity (adipositas))
and also of arteriosclerosis and dyslipidemias éhgipolesterolemia, hypertriglyceridemia,
elevated concentrations of postprandial plasméytggides, hypoalphalipoproteinemia, combined

20 hyperlipidemias), in particular of diabetes, metabsyndrome and dyslipidemias.

In addition, the compounds according to the inv@nitan also be used for the treatment and/or
prevention of disorders of the thyroid gland (hypgreosis), disorders of the pancreas
(pancreatitis), fibrosis of the liver, viral diseas(HPV, HCMV, HIV), cachexia, osteoporosis,

gout, incontinence, and also for wound healing amgiogenesis.

25 The present invention furthermore provides the afsthe compounds according to the invention

for the treatment and/or prevention of disordergarticular the disorders mentioned above.

The present invention furthermore provides the afsthe compounds according to the invention
for preparing a medicament for the treatment angfevention of disorders, in particular the

disorders mentioned above.

30 The present invention furthermore provides a metfadthe treatment and/or prevention of
disorders, in particular the disorders mentionedvabusing an effective amount of at least one

compound according to the invention.



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 74 - Tabig 1: Example No. Structure LC-MS: Rt [min]

(Method); MS (ES{le mHizsEMahdfidh -furt%%ré'glé\%@sﬂ%@ addiis add it §b (R YRRIHRADHLUSE NMAO 0
...... kun3 H3CCH3 1 62 min (Method 4); m/z = 802

10

15

20

25

30

method for the treatment and/or prophylaxis of narg heart disease, acute coronary syndrome,

angina pectoris, heart failure, myocardial infametand atrial fibrillation.

The present invention furthermore provides the awmps according to the invention for methods

for the treatment and/or prophylaxis of diabetestaiolic syndrome and dyslipidemias.

The compounds according to the invention can bd af@e or, if required, in combination with
other active compounds. The present invention éurtiore provides medicaments comprising at
least one compound according to the invention amel @ more further active ingredients, in

particular for the treatment and/or preventionhaf disorders mentioned above.

Suitable active ingredients for combination are,wmgy of example and by way of preference:
active ingredients which modulate lipid metaboliamfidiabetics, hypotensive agents, perfusion-
enhancing and/or antithrombotic agents, antioxislactiemokine receptor antagonists, p38-kinase
inhibitors, NPY agonists, orexin agonists, anomstiPAF-AH inhibitors, antiphlogistics (COX
inhibitors, LTB;-receptor antagonists), analgesics for exampleriasgintidepressants and other

psychopharmaceuticals.

The present invention relates in particular to ciorations of at least one of the compounds
according to the invention with at least one lipietabolism-altering active ingredient,

antidiabetic, blood pressure reducing active inigmeicand/or agent having antithrombotic effects.
The compounds according to the invention can pabfgbe combined with one or more

< lipid metabolism-modulating active ingredients, Wgty of example and by way of preference
from the group of the HMG-CoA reductase inhibitomshibitors of HMG-CoA reductase
expression, squalene synthesis inhibitors, ACAT ibidrs, LDL receptor inductors,
cholesterol absorption inhibitors, polymeric bileicda adsorbers, bile acid reabsorption
inhibitors, MTP inhibitors, lipase inhibitors, Lphctivators, fibrates, niacin, CETP inhibitors,
PPAR«, PPARy and/or PPARd agonists, RXR modulators, FXR modulators, LXR
modulators, thyroid hormones and/or thyroid mingti@TP citrate lyase inhibitors, Lp(a)
antagonists, cannabinoid receptor 1 antagonispdinleeceptor agonists, bombesin receptor

agonists, histamine receptor agonists and thexadéots/radical scavengers;

« antidiabetics mentioned in the Rote Liste 2004#tiapter 12, and also, by way of example and
by way of preference, those from the group of th#osylureas, biguanides, meglitinide
derivatives, glucosidase inhibitors, inhibitors dipeptidyl-peptidase IV (DPP-IV inhibitors),

oxadiazolidinones, thiazolidinediones, GLP 1 receptgonists, glucagon antagonists, insulin
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involved in the stimulation of gluconeogenesis andjlycogenolysis, modulators of glucose
uptake and also potassium channel openers, sucforasxample, those disclosed in WO
97/26265 and WO 99/03861;

hypotensive active ingredients, by way of exampié by way of preference from the group of
the calcium antagonists, angiotensin All antagsnistCE inhibitors, renin inhibitors, beta-
receptor blockers, alpha-receptor blockers, aldoste antagonists, mineralocorticoid receptor

antagonists, ECE inhibitors, ACE/NEP inhibitors &hel vasopeptidase inhibitors; and/or

antithrombotic agents, by way of example and by wayreference from the group of the

platelet aggregation inhibitors or the anticoagtdan
diuretics;

vasopressin receptor antagonists;

organic nitrates and NO donors;

compounds with positive inotropic activity;

compounds which inhibit the degradation of cyclimgosine monophosphate (cGMP) and/or
cyclic adenosine monophosphat (CAMP), such asxample, inhibitors of phosphodiesterases
(PDE) 1, 2, 3, 4 and/or 5, in particular PDE 5 bitdrs, such as sildenafil, vardenafil and

tadalafil, and also PDE 3 inhibitors, such as mdrie;

natriuretic peptides, such as, for example, "atr&tiuretic peptide” (ANP, anaritide), "B-type
natriuretic peptide" or "brain natriuretic peptid®NP, nesiritide), "C-type natriuretic peptide"

(CNP) and also urodilatin;

agonists of the prostacyclin receptor (IP receptedch as, by way of example, iloprost,

beraprost, cicaprost;

inhibitors of the { (funny channel) channel, such as, by way of exampébradine;
calcium sensitizers, such as, by way of examplebgnday of preference, levosimendan;
potassium supplements;

NO-independent, but heme-dependent stimulatorauahyate cyclase, such as, in particular,
the compounds described in WO 00/06568, WO 00/06869 02/42301 and WO 03/095451;
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 inhibitors of human neutrophil elastase (HNE), sash for example, sivelestat and DX-890
5 (Reltran);

« compounds which inhibit the signal transductionceag, such as, for example, tyrosine-kinase

inhibitors, in particular sorafenib, imatinib, ga&fib and erlotinib; and/or

« compounds which modulate the energy metabolisrheheart, such as, for example, etomoxir,

dichloroacetate, ranolazine and trimetazidine.

10 Lipid metabolism-modifying active ingredients are be understood as meaning, preferably,
compounds from the group of the HMG-CoA reductasegbitors, squalene synthesis inhibitors,
ACAT inhibitors, cholesterol absorption inhibitor8JTP inhibitors, lipase inhibitors, thyroid
hormones and/or thyroid mimetics, niacin receptgonésts, CETP inhibitors, PPAR-agonists
PPARy agonists, PPAR- agonists, polymeric bile acid adsorbers, bile aoébsorption

15 inhibitors, antioxidants/radical scavengers and &ie cannabinoid receptor 1 antagonists.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an HMG-CoA redsetanhibitor from the class of the statins,
such as, by way of example and by way of preferetmeastatin, simvastatin, pravastatin,

fluvastatin, atorvastatin, rosuvastatin or pitastist

20 In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a squalene synshiehibitor, such as, by way of example and
by way of preference, BMS-188494 or TAK-475.

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

25 preference, avasimibe, melinamide, pactimibe, efiloe or SMP-797.

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

and by way of preference, ezetimibe, tiquesideaongqueside.

In a preferred embodiment of the invention, the poumds according to the invention are
30 administered in combination with an MTP inhibitsych as, by way of example and by way of
preference, implitapide, BMS-201038, R-103757 oF-1BO.
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In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a lipase inhibjteuch as, by way of example and by way of

preference, orlistat.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a thyroid hormael/or thyroid mimetic, such as, by way of

example and by way of preference, D-thyroxine 8t3striiodothyronine (T3).

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with an agonist of thacin receptor, such as, by way of example

and by way of preference, niacin, acipimox, acifoamadecol.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a CETP inhibiteuch as, by way of example and by way of
preference, dalcetrapib, BAY 60-5521, anacetrapi@GBTP vaccine (CETi-1).

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a PPARagonist, for example from the class of the
thiazolidinediones, such as, by way of example agdway of preference, pioglitazone or

rosiglitazone.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a PPARagonist, such as, by way of example and by way of
preference, GW-501516 or BAY 68-5042.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a polymeric bigdaadsorber, such as, by way of example and

by way of preference, cholestyramine, colestipolesolvam, CholestaGel or colestimide.

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

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with an antioxidanticatl scavenger, such as, by way of example
and by way of preference, probucol, AGI-1067, BG-65 AEOL-10150.
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In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a cannabinoid ptéoel antagonist, such as, by way of example

and by way of preference, rimonabant or SR-147778.

Antidiabetics are to be understood as meaningepabfy, insulin and insulin derivatives, and also
orally effective hypoglycemic active ingredientsend, insulin and insulin derivatives include both
insulins of animal, human or biotechnological amigind also mixtures thereof. The orally
effective hypoglycemic active ingredients prefeyabinclude sulfonylureas, biguanides,

meglitinide derivatives, glucosidase inhibitors &fAR-gamma agonists.

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

administered in combination with insulin.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a sulfonylureactsias, by way of example and by way of

preference, tolbutamide, glibenclamide, glimepirigigizide or gliclazide.

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

preference, metformin.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a meglitinide dative, such as, by way of example and by way

of preference, repaglinide or nateglinide.

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

of preference, miglitol or acarbose.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a DPP-IV inhibitsuch as, by way of example and by way of

preference, sitagliptin and vildagliptin.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a PPAR-gamma agjorfor example from the class of the
thiazolinediones, such as, by way of example andway of preference, pioglitazone or

rosiglitazone.



(97% of theory)  *1  *1 purification; before the reac'tig%'solution was applied to preparative HPLC, a

little water/THF Orﬁﬁétﬁg&@@d%g@&ﬂ@sa?@&%‘f’eﬁtﬁ%ﬁ@é&‘ﬂ&&h%‘iﬂ?@oﬁ%rﬁﬂé&@rﬁ'% GRS Heas
obtained. Example 7A 52

-{4-[2-
[2-(4-Ch|orophen;ffﬂ9i‘{%‘-ﬁﬁé?ﬂg10é-‘§l]ﬁ{&!ﬂ&ﬂ@lﬁ%&i‘?@%%ﬁ%ﬁ%%ﬁH%‘?f‘&iﬁ?‘i‘?ptOr blockers, alpha-
yepyridin-4-yl|phersogptetindddefreanthdiareyicarbonyl1)-L-alanyl-L-alaninate BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 77 - Cl 26.756 g (141406 nal) of N-(tert-butoxycarbony1)-L-alanine together with
29.572 g (154.261mal)poéftr{Sddéme taydami naprapyiyedteth vicaamaidsidecbiiiig ool ahiel an 2o ge

(192.827 nal) ot 1-fydrxyrdHPEraHAAGRGHAVAERIE AR A RRgB AR R L3 By w4 HANMMENrd by way of

preference, nifedipine, amlodipine, verapamil dtialiem.

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

by way of preference, losartan, valsartan, cantEsagmbusartan, olmesartan or telmisartan.

10 In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with an ACE inhibitsych as, by way of example and by way of
preference, enalapril, captopril, lisinopril, ramiipdelapril, fosinopril, quinopril, perindopril ro

trandopril.

In a preferred embodiment of the invention, the poumds according to the invention are
15 administered in combination with a beta-receptockér, such as, by way of example and by way
of preference, propranolol, atenolol, timolol, pitml, alprenolol, oxprenolol, penbutolol,
bupranolol, metipranolol, nadolol, mepindolol, catml, sotalol, metoprolol, betaxolol, celiprolol,
bisoprolol, carteolol, esmolol, labetalol, carvetiladaprolol, landiolol, nebivolol, epanolol or

bucindolol.

20 In a preferred embodiment of the invention, the poamds according to the invention are
administered in combination with an alpha-recefocker, such as, by way of example and by

way of preference, prazosin.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a diuretic, sushlay way of example and by way of preference,
25 furosemide, bumetanide, torsemide, bendroflumeithéazchlorothiazide, hydrochlorothiazide,
hydroflumethiazide, methyclothiazide, polythiazidetrichloromethiazide, chlorothalidone,
indapamide, metolazone, quinethazone, acetazolamiliehlorophenamide, methazolamide,

glycerol, isosorbide, mannitol, amiloride or trizamen.

In a preferred embodiment of the invention, the poumds according to the invention are
30 administered in combination with an aldosteronenoreralocorticoid receptor antagonist, such as,

by way of example and by way of preference, spilactone or eplerenone.
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Example 3A from the appropriate starting materials. Table 6: Example No. Structure LC-MS: 12, [min]

(Method); MS (ESh) anpzfdiréd HndAdinMéRk GHBRO0iS/MiAOHEHbeorlidsHacording to the invention are
administered in combination with a positive-inotimpompound, such as, by way of example and
10 by way of preference, cardiac glycosides (digoxbgta-adrenergic and dopaminergic agonists,

such as isoproterenol, adrenaline, noradrenalmgamine or dobutamine.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with antisympathotonisach as reserpine, clonidine or alpha-
methyldopa, or in combination with potassium charagonists, such as minoxidil, diazoxide,
15 dihydralazine or hydralazine, or with substancesciwhielease nitrogen oxide, such as glycerol

nitrate or sodium nitroprusside.

Antithrombotics are to be understood as meaningfepably, compounds from the group of the

platelet aggregation inhibitors or the anticoagtdan

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

by way of preference, aspirin, clopidogrel, ticidipie or dipyridamol.

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

preference, ximelagatran, melagatran, dabigatigalitudin or clexane.

25 In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a GPlIb/llla ardagst, such as, by way of example and by way

of preference, tirofiban or abciximab.

In a preferred embodiment of the invention, the poumds according to the invention are
administered in combination with a factor Xa inkdpj such as, by way of example and by way of

30 preference, rivaroxaban (BAY 59-7939), DU-176bxapan, otamixaban, fidexaban, razaxaban,
fondaparinux, idraparinux, PMD-3112, YM-150, KFA8Q EMD-503982, MCM-17, MLN-1021,
DX 9065a, DPC 906, JTV 803, SSR-126512 or SSR-12842
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4),
at)ministered in combination with heparin or a loel@ecular weight (LMW) heparin derivative.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a vitamin K antaigt, such as, by way of example and by way

of preference, coumarin.

In the context of the present invention, particydegference is given to combinations comprising
at least one of the compounds according to thentime and also one or more further active
ingredients selected from the group consisting ®fIGICoA reductase inhibitors (statins),
diuretics, beta-receptor blockers, organic nitraied NO donors, ACE inhibitors, angiotensin All
antagonists, aldosterone and mineralocorticoid ptece antagonists, vasopressin receptor
antagonists, platelet aggregation inhibitors arittaagulants, and also their use for the treatment

and/or prevention of the disorders mentioned above.

The present invention furthermore provides medigcameomprising at least one compound
according to the invention, usually together witlhecor more inert nontoxic pharmaceutically

suitable auxiliaries, and also their use for theppaes mentioned above.

The compounds according to the invention can astiegyically and/or locally. For this purpose,
they can be administered in a suitable manner, aghfor example, orally, parenterally,
pulmonally, nasally, sublingually, lingually, budiga rectally, dermally, transdermally,

conjunctivally, otically or as an implant or stent.

For these administration routes, the compoundsrdicgpto the invention can be administered in

suitable administration forms.

Suitable for oral administration are administratforms which work in accordance with the prior
art and release the compounds according to thenfiove rapidly and/or in modified form and
which comprise the compounds according to the itieenin crystalline and/or amorphicized
and/or dissolved form, such as, for example, takfiehcoated or coated tablets, for example with
enteric coats or coats which dissolve in a delaypedner or are insoluble and which control the
release of the compound according to the inventiidms/wafers or tablets which dissolve rapidly
in the oral cavity, films/lyophilizates, capsuldsr(example hard or soft gelatin capsules), sugar-

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

Parenteral administration may take place by cir@ming a bioabsorption step (for example
intravenously, intraarterially, intracardially, iaspinally or intralumbarly), or with bioabsorption

(for example intramuscularly, subcutaneously, utaneously, percutaneously or
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intraperitoneally). Administration forms suitablerf parenteral administration are inter alia
preparations for injection or infusion in the forwf solutions, suspensions, emulsions,

lyophilizates or sterile powders.

Suitable for other administration routes are, faaraple, medicaments suitable for inhalation

(inter alia powder inhalers, nebulizers), nose drgplutions or sprays, tablets to be administered
lingually, sublingually or buccally, films/wafersr @apsules, suppositories, preparations to be
administered to ears or eyes, vaginal capsulesaagususpensions (lotions, shaking mixtures),
lipophilic suspensions, ointments, creams, tramadketherapeutic systems (for example plasters),

milk, pastes, foams, powders for pouring, implamtstents.

Preference is given to oral or parenteral admaiisn, in particular to oral and intravenous

administration.

The compounds according to the invention can beverded into the administration forms
mentioned. This can be carried out in a manner knper se by mixing with inert non-toxic
pharmaceutically suitable auxiliaries. These aaridis include inter alia carriers (for example
microcrystalline cellulose, lactose, mannitol),v&oits (for example liquid polyethylene glycols),
emulsifiers and dispersants or wetting agents (Btample sodium dodecyl sulfate,
polyoxysorbitan oleate), binders (for example puolylpyrrolidone), synthetic and natural
polymers (for example albumin), stabilizers (forample antioxidants, such as, for example,
ascorbic acid), colorants (for example inorgangnments, such as, for example, iron oxides), and

flavor and/or odor corrigents.

In general, it has been found to be advantageouthencase of parenteral administration to
administer amounts of about 0.001 to 1 mg/kg, padfy about 0.01 to 0.5 mg/kg of body weight
to obtain effective results. In the case of oraieustration, the dosage is from about 0.01 to
100 mg/kg, preferably from about 0.01 to 20 mg/kgl aery particularly preferably from 0.1 to
10 mg/kg of body weight.

In spite of this, it may be necessary to deviatenfthe amounts mentioned, namely depending on
body weight, administration route, individual respe to the active ingredient, the type of
preparation and the time or the interval at whidmimistration takes place. Thus, in some cases it
may be sufficient to administer less than the abwrmioned minimum amount, whereas in other
cases the upper limit mentioned has to be exceédald¢de case of the administration of relatively
large amounts, it may be expedient to divide thegea plurality of individual doses which are

administered over the course of the day.

The working examples below illustrate the inventidhe invention is not limited to the examples.
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A. Examples

Abbreviations used:

aq. aqueous
Ex. Example

c concentration

d doublett (in NMR)

dd doublet of doublets (in NMR)

DBU 1,8-diazabicyclo[5.4.0]lundec-7-ene

TLC thin-layer chromatography

DCI direct chemical ionization (in MS)

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

ee enantiomeric excess

El electron impact ionization (in MS)

ESI electrospray ionization (in MS)

Et ethyl

m.p. melting point

h hour(s)

HPLC high-pressure, high-performance liquid chrageaphy
cat. catalytic

conc. concentrated

LC-MS liquid chromatography-coupled mass spectroynet
lit. literature (reference)

Me methyl

MeCN acetonitrile

min minute(s)

MS mass spectrometry

NMM N-methylmorpholine

NMR nuclear magnetic resonance spectrometry
q guartet (in NMR)

rac. racemic

RP-HPLC reversed-phase HPLC

RT room temperature

R retention time (in HPLC)

S singlet (in NMR)
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s br broad singlet (in NMR)
t triplet (in NMR)

t-Bu tert-butyl

TFA trifluoroacetic acid
THF tetrahydrofuran

dil. dilute

HPLC, LC-MS and GC-MS methods:

Method 1 (LC-MS):

Instrument: Micromass Quattro Micro MS with HPLC ilkegt Series 1100; column: Thermo
Hypersil GOLD 3u 20 mm x 4 mm; mobile phase A:df vater + 0.5 ml of 50% strength formic
acid, mobile phase B: 1 | of acetonitrile + 0.5 @hl50% strength formic acid; gradient: 0.0 min
100% A - 3.0 min 10% A— 4.0 min 10% A— 4.01 min 100% A (flow rate 2.5 ml/min} 5.00
min 100% A; oven: 50°C; flow rate: 2 ml/min; UV @etion: 210 nm.

Method 2 (LC-MS):

Instrument: Waters ACQUITY SQD UPLC System; colunivaters Acquity UPLC HSS T3 1,8u
50 x 1mm; mobile phase A: 1 | of water + 0.25 m¥®@8trength formic acid, mobile phase B: 1 |
of acetonitrile + 0.25 ml 99% strength formic aajgadient: 0.0 min 90% A— 1.2 min 5% A—
2.0 min 5% A; oven: 50°C; flow rate: 0.40 ml/minyUWletection: 210 — 400 nm.

Method 3 (LC-MS):

MS instrument type: Micromass Quattro LCZ; HPLCtinment type: HP 1100 Series; UV DAD;
column: Phenomenex Gemini 3u 30 mm x 3.00 mm; regltiase A: 1 | of water + 0.5 ml of 50%
strength formic acid, mobile phase B: 1 | of acétda + 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 90% A~ 2.5 min 30% A— 3.0 min 5% A— 4.5 min 5% A; flow rate: 0.0 min

1 ml/min, 2.5 min/3.0 min/4.5 min. 2 ml/min; oves0°C; UV detection: 210 nm.

Method 4 (LC-MS):

Instrument: Micromass QuattroPremier with WatersLOPAcquity; column: Thermo Hypersil
GOLD 1.9y 50 mm x 1 mm; mobile phase A: 1 | of watteD.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; flow rate: 0.33 ml/min; oven: 50°QY

detection: 210 nm.



Cl (68% of theory) *1  *1 purification; before thé%eaction solution was applied to preparative

HPLC, a little watqjtltdh oy watpsiacetonitrile was added to the reaction solution such that a clear solution

was obtained. Example 11A 52- {412-(Azetidin-1 -y1)-6-( {

|23 chlorophenyiashtiingnt- S dmatiytaulany Hisde HeYaRRmE Y=t IANERBRFURY  cotumn:

N-(tert-butoxycarbonyl)s- eta-alglg/r%{n'ateI BH al8£¥’072-Foreg'|:('g;rnF%:%gﬁntc:\lggle 20&'—11-2  eomn:
Phenomenex Synergi 2.54 MAX-RP 100A Mercury 20 mmmm; mobile phase A: 1 | of water

+ 0.5 ml of 50% strength formic acid, mobile ph&sel | of acetonitrile + 0.5 ml of 50% strength
5 formic acid; gradient: 0.0 min 90% A 0.1 min 90% A- 3.0 min 5% A- 4.0 min 5% A-
4.01 min 90% A; flow rate: 2 ml/min; oven: 50°C; Wkétection: 210 nm.

Method 6 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrumemiet HP 1100 Series; UV DAD; column:

Phenomenex Gemini 3p 30 mm x 3.00 mm; mobile pAadel of water + 0.5 ml of 50% strength
10 formic acid, mobile phase B: 1 | of acetonitril®-6 ml of 50% strength formic acid; gradient: 0.0

min 90% A - 2.5 min 30% A- 3.0 min 5% A- 4.5 min 5% A, flow rate: 0.0 min 1 ml/min

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

Method 7 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrumeypet Waters Alliance 2795; column:
15 Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mabile phase A: 1 | of water + 0.5 ml

of 50% strength formic acid, mobile phase B: 1 khoétonitrile + 0.5 ml of 50% strength formic

acid; gradient: 0.0 min 90% A 2.5 min 30% A- 3.0 min 5% A- 4.5 min 5% A; flow rate: 0.0

min 1 ml/min - 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; U¥tdction: 210 nm.

Method 8 (LC-MS):

20 MS instrument type: Micromass ZQ; HPLC instrumeypet Waters Alliance 2795; column:
Merck Chromolith SpeedROD RP-18e 100 x 4.6mm; neopilase A: 1 | of water + 0.5 ml of 50%
strength formic acid; mobile phase B: 1 | of acédtda + 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 10% & 7.0 min 95% B> 9.0 min 95% B; oven: 35°C; flow rate: 0.0 min 1.0
ml/min=> 7.0 min 2.0 ml/mir» 9.0 min 2.0 ml/min; UV detection: 210 nm

25



- 81 - flO H3 00CH3 NOON CI 101 mg (0.536 nal) of'I\?-](t'ert-butoxycarbonyl)-beta-alanine were initially

charged in 2 ml ofs[g(;}@ﬁéqg_m@ E?f&%@?rﬁ@rr@eé1§tés4-5 mg (0.232 nal) of 1-(3-dimethylaminopropy1)-3-

ethylcarbodiimide hydrochloride, 89 nal) of 4-dimethylaminopyridine and 100 mg 5 (0.179 nal)
of 2-(azetidin-1- ylé %1 !% (,gl\ chlorophenyl) -1,3-thiazol-4-yllmethylisulfany1)-414-

(2-hydroxyethoxy idine-3,5-dicarbonitrile [Example 8] were added, and the mixture was then
stirred at RT over rod ctw |f|e ve H (acetonltrlle/water +0.1%
TFA). This gave mg {éé& @f e%cr)%' qylﬁi Sarge M”"%ﬁ%aL )f\)lésﬁiethod 5): R, =2.90 min; MS
(ESIpos): m/z = 781dmypfhoxe) Bhemxiphsiding R5-{AderbeRiteledin-1 -y1)-6-(
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-3,5- dicyanopyridin-4-ylJphenoxylethyl

N2,N5-bis(tert-butoxycarbonyl)-L-omithinate BHC/O8\/Om+Fore|gn Countries/ 2009-11-26 - 82 - CH3
H30 0CH3 HNAO OH3 0+CH3 CH3

The preparation was described in WO 03/053441, plat
LC-MS (Method 8): R= 5.69 min; MS (ESIpos): m/z = 520 [M+H]
Example 2A

2-Chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllethyl}sulfanyl)-4-[4-(2-
10 hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile



CI 75 mg (0.134 nal) of 2-(azetidin-1-y1)-6-({ [2-(4-chlordpfieny1)-1,3-thiazol-4-ylJmethylI-
sulfany1)-414-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbgpitrile [Example 8], 133.53 mg (0.402 nal) of
N2,N5-bis(tert-butoxycarbony1)-L-ornithine and &MO 067 nal) of 4- S dimethylaminopyridine were
initially charged in 1 ml of DMF. 1 nil of dichloromethane and 33.37 mg (0.174 nal) of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimi yayochloride were added, and the reaction solution was
then stirred at 40C overnight. After cooling, W F was added to the reaction solution in such an

(Method 6): 12, = 3. 35 min; MS (ESIpos) N %] Example 13A 2- {412-(Azetidin- 1 y1) -6-(
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsu -3 5- dicyanopyridin-4-ylJphenoxylethyl

N-(tert-butoxycarbony1)-L-alaninate BHG ge@hﬁﬁgm(rles/ 2009-11-26 - 83 - OH 3 oCH,
CH3 - CI 350mg(0. 625na|)of2 (azetidin-1-y1)-6-({ [2 (4 chlorophenyrl)-1, 3 thiazol-4-

1-(3- dlmethylamlnopropyl) -3- ethylcarbodumlde hydrochlorlde we d, and the reaction solution was
then stirred at 40C overnight. After cooling, the reaction solution wasS purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 377 mg (83% of theory) of tlgg target compound. 10 LC-MS
(Method 6): 12, = 3.26 min; MS (ESIpos): m/z = 731 [M+H]. Example 14A 2- {4- [2-(

|2 (8 CP oroPhenygy gyt a8 i alaian(: @ghg,%@ﬂg& ARLoRvAIRSNN R valpnen oy
ethyl N-(tert-butoxycarb yl L-alaninate Countrie
é hydroxyet oxy)phenyl]pyridine-3,5- dlcarbonltrl[ExampIe 1A] were initially charged in 200
ml of acetonitrile, and 6.76 g (57.69 mmol) of isapyl nitrite and 7.76 g (57.69 mmol) of
5 copper(ll) chloride were added. The mixture waseti at 70°C for 6 h. After cooling to RT, 750
ml of 1N hydrochloric acid were added and the miitwas stirred for 30 min. The aqueous phase
was extracted three times with ethyl acetate. Timebined organic phases were dried over sodium
sulfate. After removal of the solvent, the crudedurct was purified by column chromatography on
silica gel (mobile phase: toluene/ethyl acetatg.4this gave 10.8 g (69% of theory, purity 90%)
10 of the desired target compound. For further puaifim, the product may, if appropriate, be

triturated with diethyl ether.
LC-MS (Method 2): R= 1.36 min; MS (ESlpos): m/z = 539 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.75 (s, 1H), 7.61 (d, 2H), 7.67ZH), 7.18 (d,
2H), 4.77 (s, 2H), 4.10 (t, 2H), 3.75 (t, 2H).

15 Example 3A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yllphenoxy}ethyl RIN®-bis(tert-butoxycarbonyl)-L-lysyl-L-alaninate



OH 3 0CH, CH3 - CI 758 mg (1.348 nal) of 2-(f "73-

[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-4l4-(20
hydroxyethoxy)phenyl]-6- (propylamlno)pyrldlne -3,5-digarbo trlle [Example 12],H765 (4.043 nal) of

N-(tert-butoxycarbony1)-L-alanine an%%?mg,{ Sﬁl/ﬁ?arg d«fé were initially
charged in 10.3 ml of DMF/dichlorom thane (1:1). 1836 mg (1. 752 mmol) of 1-(3-

dimethylaminopropy1)-3-ethylcarboglitaide hydrocRloride weré'MddedOandthegaltion solution was then
stirred at RT overnight. The reactio ion was freed from dichloromethane and #& residue was
purified by preparative HPLC (acetoqitsde/water + 0.1% TEAG-Jhisyave 929 m@"ﬂ94% of theory) of the

Cl

32.73 mg (0.094 mmol) of \NC-bis(tert-butoxycarbonyl)-L-lysine were initialjharged in 1.5 ml
of DMF. 19.8 mg (0.103 mmol) of 1-(3-dimethylamimopyl)-3-ethylcarbodiimide hydrochloride,
17.4 mg (0.129 mmol) of 1-hydroxy-1H-benzotriazbiglrate and 55.5 mg (0.429 mmol) of N,N-
5 diisopropylethylamine were added, and the mixtuees when stirred at RT for 15 min, 64 mg
(0.086 mmol) of 2-{4-[2-(azetidin-1-yI)-6-({[2-(4+dorophenyl)-1,3-thiazol-4-yl|methyl}sulfanyl)-
3,5-dicyanopyridin-4-ylJphenoxy}ethyl L-alaninatafluoroacetate [Example 45] were then added
and the mixture was stirred at RT overnight. Thederproduct was purified by preparative HPLC

(acetonitrile/water + 0.1% TFA). This gave 76 mg¥®of theory) of the target compound.
10 LC-MS (Method 6): R= 3.30 min; MS (ESIpos): m/z = 959 [M+H]

The examples listed in Table 1 were prepared anaklg to Example 3A from the appropriate

starting materials.



1 51 min (Method 2); H3C>L% 0 CH3 in/z = 848 HNAGTH ...\

0 O0CH

Oy AL A NyO
H3C >r3 cH3 Hclamé 1:
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]*
4A

N

=

a
N S
=
S
N\
Cl

(49% of theory)

*1

1.62 min (Method 4);

m/z = 802




HC'N H Lss..S N'- CI (68% of theory) BHC 08’1 072-Foreign Countries/ 2009-11-26 - 86 -

Example No. Stry

Tcture

Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]
5A CH, O 0 1.68 min (Method 4);
O/\/o\n/:\N)K/\NJ\o m/z = 804
H H )<CH3
(0]
H,C CH,
N\\ //N
]
NS

Cl

(94% of theory)

*1




LC-MS: Rt [min] (Method): MS (EST): miz [Ma] 16A H 186 min (Method 4); O....".N...,0.1r...."Ny0 00 m/z
= 605 [M+H- 110t CH>T3H3CTHI BOE N N—HEY

Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H] "
6A CH, 1.70 min (Method 4);

O/\/O\n/\ )H/ \ﬂ/ \fHCCHljg m/z = 704 [M+H-
3

Boc]"

N N
NN =
Q
N\
HN N S
/
H K‘/\S
CH N=

(97% of theory)

*1

*1 purification; before the reaction solution wasphed to preparative HPLC, a little water/THF

or water/acetonitrile was added to the reactiontsmi such that a clear solution was obtained.

Example 7A

5 2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimei}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl N-(tert-butoxycarbotyL-alanyl-L-alaninate



NNS H N 410f Cl (88% of theory) 17A CH30 147 min (Method 2); E NAink 0 =705 H.....

10

15

CH, O
H H CH,

O/\/o\([l/g\H )H/N\n/o\\/cm

CH, O CH

N N
AN 72
<

N
/
\\(\S
N\

Cl

26.756 g (141.406 mmol) of N-(tert-butoxycarbonyglanine together with 29.572 g (154.261
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodithe hydrochloride, 29.529 g (192.827
mmol) of 1-hydroxy-1H-benzotriazole hydrate and 9. ml (321.378 mmol) of N,N-
diisopropylethylamine were dissolved in 10 | DMF.80 g (128.551 mmol) of trifluoroacetic acid

- 2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]miayl}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yh)pyridin-4-yllphenoxy}ethyl L-alaninate (1:1) werthen added, and the mixture was stirred at
room temperature for 3h. The reaction mixture wégesl into water and extracted with
dichloromethane. The organic phase was washedwatkr, dried over sodium sulfate, filtered
and concentrated. The residue was triturated wiéthg ether, and the solid was filtered off with

suction and air-dried. This gave 95 g (91% of theof the desired target compound.
LC-MS (Method 2): R= 1.49 min; MS (ESIpos): m/z = 816 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 8.21 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.882H), 7.48 (d,
2H), 7.11 (d, 2H), 6.84 (d, 1H), 4.70 (s, 2H), 44482 (m, 2H), 4.31-4.24 (m, 3H), 4.03-3.93 (m,
1H), 3.97-3.79 (m, 4H), 2.01-1.88 (m, 4H) 1.369), 1.29 (d, 3H), 1.16 (d, 3H).

k2 H3



0o 1101 H3CCH3 ... / H3C.NS H N-- 41 '8

The examples listed in Table 6 were prepared anaklg to Example 3A from the appropriate

starting materials.

Table 6:
Example Structure LC-MS:
No. R [min] (Method);
MS (ESI): m/z
[M+H] "
8A CH, O 0 1.69 min (Method 4);
H H )<CH3
o]
H,C CH,
N N
2 | ~
N
K‘/\
S
N\

Cl

(53% of theory)

*1




Cl (66% of theory) *2 BHC 08 1 072-Foreign Counftigs/ 2009-11-26 - 87 - Example No. Structure

LC-MS: Rt [min]

Method);yMS(EST) Tniz {Ma} 18A CH, 1> CH CH3 338 mipr (Method 6); =888
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]*
9A

CH
H N
O/\/O\([)]/\/N\Q/\HJJ\

H,

Cl

(88% of theory)

*1

(0]
(0]
/kCH3
C

CH

3

1.68 min (Method 4);
m/z = 716 [M+H-

Boc]"




HN OC)y0 110H3C.."....0F-CH3 CH3 NN &Rue...

Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]
10A CH, O o 1.77 min (Method 4);
o/\/o\[]/\N)WNJLO m/z = 859 [M+H-
H E H CH .
o] HN. _O )< 1Boc]
\[4 H,C” CH
H,C o}
N N \ECHa
Z Z CH,
o |
=
HAS
N\
Cl
(68% of theory)
*1

*1 purification; before the reaction solution wasphed to preparative HPLC, a little water/THF

or water/acetonitrile was added to the reactiootsmi such that a clear solution was obtained.

Example 11A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl N-(tert-butoxydaonyl)-beta-alaninate



411 Cl (94% of theory) BHC 08 1 072-Foreign Counlries/ 2009-11-26 - 88 - Example No. Structure
LC-MS: Rt [min] (Method); MS (EST): rniz [Ma] 19A N N. SI 0/"..,4...0.Nr..."NyO0.,1... HCH3

O CH
/\/O N 3
(@] @] CH,

Cl

101 mg (0.536 mmol) of N-(tert-butoxycarbonyl)-batanine were initially charged in 2 ml of
DMF/dichloromethane (1:1). 445 mg (0.232 mmol) df-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 10.9 mg (0.89 mmoi 4-dimethylaminopyridine and 100 mg
5 (0.179 mmol) of 2-(azetidin-1-yl)-6-({[2-(4-chlorbyenyl)-1,3-thiazol-4-ylJmethyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrigexample 8] were added, and the mixture
was then stirred at RT overnight. The crude prodwets purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 118 g% of theory) of the target compound.

LC-MS (Method 5): R= 2.90 min; MS (ESlpos): m/z = 731 [M+H]
10

Example 12A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-ylJphenoxy}ethyl RIN®>-bis(tert-butoxycarbonyl)-L-ornithinate



CH3 00CH3 CI (95% of theory) 151 min (Method 2); m/>2 745 BHC 08 1 072-Foreign Countries/
2009-11-26 - 89 - Example No. Structure LC-MS: Rt [min] (M@,t'od) MS (EST): rniz [Ma] 20A CH3
H3C>L3/4 0CH3 1 57 min (Method 2); m/z = 876 HNAQ C>|\

10

HN O CHS
H
(@] N (@) CH
O/\/ \H/'\/\/ \n/ \~/
o) O CH,

Cl

75 mg (0.134 mmol) of 2-(azetidin-1-yl)-6-({[2-(4rophenyl)-1,3-thiazol-4-yllmethyl}-
sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3¢icarbonitrile  [Example 8], 133.53 mg
(0.402 mmol) of N N°-bis(tert-butoxycarbonyl)-L-ornithine and 8.18 m@.q67 mmol) of 4-
dimethylaminopyridine were initially charged in 1 af DMF. 1 ml of dichloromethane and 33.37
mg (0.174 mmol) of 1-(3-dimethylaminopropyl)-3-elitgrbodiimide hydrochloride were added,
and the reaction solution was then stirred at 4v€rnight. After cooling, water/THF was added
to the reaction solution in such an amount thalearcsolution was formed, and the product was
purified by preparative HPLC (acetonitrile/wate®A4% TFA). This gave 104 mg (89% of theory)

of the target compound.
LC-MS (Method 6): R= 3.35 min; MS (ESIpos): m/z = 874 [M+H]

Example 13A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl N-(tert-butoxydaonyl)-L-alaninate



..... -0.irk..a.,......AtO SOH3CN.."OrtitEH3 NN ./ 2

10

CH, O CH,

o O\n/\HJ\o)\;Hc:H3

O
NC CN
|\
Z _—
07
N\

Cl

350 mg (0.625 mmol) of  2-(azetidin-1-yl)-6-({[2-@hlorophenyl)-1,3-thiazol-4-

yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 8], 354.7
mg (1.875 mmol) of N-(tert-butoxycarbonyl)-L-alaginand 38.17 mg (0.312 mmol) of 4-
dimethylaminopyridine were initially charged in 3n3 of DMF. 3.3 ml of THF and 155.7 mg
(0.812 mmol) of 1-(3-dimethylaminopropyl)-3-ethytbadiimide hydrochloride were added, and
the reaction solution was then stirred at 40°C igit. After cooling, the reaction solution was
purified by preparative HPLC (acetonitrile/wate®0A4% TFA). This gave 377 mg (83% of theory)

of the target compound.
LC-MS (Method 6): R= 3.26 min; MS (ESIpos): m/z = 731 [M+H]
Example 14A

2-{4-[2-({]2-(4-Chlorophenyl)-1,3-thiazol-4-yllmegi}sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yllphenoxy}ethyl N-(tert-bakycarbonyl)-L-alaninate



HN CH3N-ilk CI (39% of theory) *2 different pu'r%étion' the crude product was purified by
preparative HPLC (acetonitrile/water + 0.1% TFA). The product @/}qs thgn pur¢fppd by column
chromatography on silica gel 60 (mobile phase: toluene/acetonltrlle 10[[L). 5 Bxdmple 21A 2- {4- [2-(
[2-(4-Chlorophenyl)-1 ,3-thiazo1-4-yllmethylisul
10(propylamino)pyridin-4-yljphenoxylethyl N2,N bls(tert but xycanbonyl) L- I§Z$15| -alaninate BHC 08 1
072-Foreign Countries/ 2009-11-26 - 90 -

Cl

758 mg (1.348 mmol) of 2-({[2-(4-chlorophenyl)-1t@Biazol-4-ylimethyl}sulfanyl)-4-[4-(2-
hydroxyethoxy)phenyl]-6-(propylamino)pyridine-3,tedrbonitrile [Example 12], 765 mg (4.043
mmol) of N-(tert-butoxycarbonyl)-L-alanine and 82 1f0.674 mmol) of 4-dimethylaminopyridine

5 were initially charged in 10.3 ml of DMF/dichlorothane (1:1). 336 mg (1.752 mmol) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochitte were added, and the reaction solution
was then stirred at RT overnight. The reaction tsmuwas freed from dichloromethane and the
residue was purified by preparative HPLC (acetdeitvater + 0.1% TFA). This gave 929 mg
(94% of theory) of the target compound.

10 LC-MS (Method 2): R= 1.54 min; MS (ESIneg): m/z = 731 [M-H]

The examples listed in Table 2 were prepared anaklg to Example 14A from the appropriate

starting materials.
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(1.284 nal) of N2,NgsRis(tert- butoxycarbonyl) L-lysine were initially charged in 12.3 ml of DMF. 268 mg
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Structure LC-MS: Rt [min] (Method); MS (ESH: miz 8(il\'/|+H] 22A CH30

CH3 m/z=776

1 60 min (Method 4); N

Example Structure LC-MS:

No. R; [min] (Method);
MS (ESI): m/z
[M+H]

16A .

H 1.66 min (Method 4);
o 1
0 > N o}
m/z = 605 [M+H-
o o
XCHS BOCT*
HC ch,
N
N N
]
MO S s
H
=
K\/\S
N\
Cl
(88% of theory)
17A

cH, Q
o 3 JJ\
O/\/ \H/\N o
o I

H,C CH,
N N
X =
<
H.C N
3N N S
H
=
S
N\
Cl

(66% of theory)
*2

1.47 min (Method 2);
m/z = 705




HO O

-87-

11101 CH3 CH3 N /
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H] "
18A J\Hg 3.38 min (Method 6);
H,C
07 >en, m/z = 888
HN/&O
o
o] H.C \f
Yoon
CH,
N N
X Z 74
NS
=
K\/\S
N\
Cl

(94% of theory)




H3C.., N*S N--

-88 -

41k Cl
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]
19A .
H CH 1.51 min (Method 2);
O 3 ’
CH, m/z = 745
0o O  CH,
N N
X
=z | ~
NS
=
S
N\
Cl

(95% of theory)




(79% of theory) *3  BHC081072- Forelgn Countrles/ 2009-11-26 - 92 - Example No. Structure

LC-MS: Rt [min] (Method);TMS(EST) - miz Ma} 23A CH30 E. ke, =N N PR I ON
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]
20A CH, 1.57 min (Method 2);
H3C —
/1 CH, m/z = 876
HN @]
LY ; H (o)
o} \H/\/\/ Y
o H,C.__O
T,
CH,
Na N
=z | ~
X
HN N S
=
K\/\S
CH, N=
Cl
(39% of theory)

*2 different purification; the crude product wagrified by preparative HPLC (acetonitrile/water +
0.1% TFA). The product was then purified by coluoimomatography on silica gel 60 (mobile

phase: toluene/acetonitrile 10:1).

Example 21A

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmetfi}sulfanyl)-3,5-dicyano-6-
10  (propylamino)pyridin-4-ylJphenoxy}ethyl RIN°-bis(tert-butoxycarbonyl)-L-lysyl-L-alaninate



1 65 min (Method 4); m/z , 933 HEI I. HICtO H3Cy0 BQIQQC,CH CH3 NNr-CH3..,... ..0"CH3 H3C\

S

10

15

Cl

445 mg (1.284 mmol) of AN°-bis(tert-butoxycarbonyl)-L-lysine were initialljharged in 12.3 ml

of DMF. 268 mg (1.400 mmol) of 1-hydroxy-1H-benzanole hydrate, 237 mg (1.750 mmol) of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrdoride and 0.51 ml (2.917 mmol) of N,N-
diisopropylethylamine were added, and 872 mg (1.48iol) of 2-{4-[2-({[2-(4-chlorophenyl)-
1,3-thiazol-4-yllmethyl}sulfanyl)-3,5-dicyano-6-(ppylamino)pyridin-4-ylJphenoxy}ethyl L-
alaninate trifluoroacetate [Example 38] were theldeml and the mixture was stirred at RT
overnight. Water was added, and the reaction solwias extracted three times with ethyl acetate.
The combined organic phases were dried over sodiuliate, filtered and concentrated by
evaporation. The residue was purified by prepagati?LC (acetonitrile/water + 0.1% TFA). For
further purification, the product obtained was galgd to column chromatography on silica gel 60
(mobile phase: cyclohexane/ethyl acetate 1/1). fhige 698 mg (62% of theory) of the target

compound.
LC-MS (Method 2): R= 1.55 min; MS (ESlpos): m/z = 961 [M+H]

The examples listed in Table 3 were prepared anakly to Example 21A from the appropriate

starting materials.



H N-- . Cl (81% oftheory) *4 BHC 08 1 072-Fo'r8ilg'n Countries/ 2009-11-26 - 93 - Example No.
Structure LC-MS: Rlgwn] (Method); MS (EST): miz

Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]*
22A

1.60 min (Method 4);

CH, O
g H CH
O/\/O\H/\N NGO O/ °  |miz=776
N \n/ CH3
o CH; O  CH,

(79% of theory)

*3




[Ma] 24A 11110C) 0 A......

............. L.....m.""  HRHELST HRIyO Hscycc H3C..0 f-cH3CH3

NCH, 4 CI (58% pftheory)
e HPLC (acetonitrile/w2tefiW'®.1% 1FA). *4 differen

was purified by prEfaFRIR/
solution was con¢rnirated
on silica gel 60 (mobile ph
preparative HPLC (aceton

the reaction solution was €

*5-1 54 mim (Method 2); miz =973 *3differentwog

by evaporation. The crude product 5 was purified
ase: dichloromethane /methanol 20:1). The produc
trile/water + 0.1% TFA). *5 different work-up; wate
xtracted three times with dichloromethane. The ¢

Annaant

washed once with W"‘%i‘,

residue was purified by co
phase: water/methanol/TH

ad Al MEs £+ A na
IICU J.U over-soaidm DUIIClLC teretana-concentr

umn chromatography (&6tu Waters Sunfire C 1

F= 15/70/3,8\51'@7?8&,9 Hug%/o
o O H,.C
\f \ﬁCH
CH
N\\ //N \ECH
]
H,C \N s
H K\/\
=
S

N\

(81% of theory)

*4

r/acetonitrile was
Mbited organic ph

8, 85mn ddethoddn
PRPO=1526

rk-up; the reactiomsolution
twd¥R-up; the reaction

Oy, falopmezhoamatography
t,\x@&gﬁ(iﬁgg further by

ded and
ases were
The
mobile




-03-

- 94 - Example 25A 2- {4124 {

[2-(4-Chlorophen
yepyridin-4-yl]phe
N-(tert-butoxycar
1-(3-dimethylami
1-hydroxy-1H-be
300 mg (0.523 né

1)-1, 3t
>REHYRIEN
omy1)-LA
nopropyl
nzotriazol
al) of 2-(f

\_ A1 A4_{(D

yl N-(tert-butoxycarbor§494 €alaninate  Cl 5218
alanine were initially charged in 5 ml of DMF. 240
-3-ethylcarbodiimide hydrochloride, 240 mg (1.56¢
e hydrate and 0.455 ml (2.613 nal) of N,Ndiisoprof
2- (4 chlorophenyl) -1,3-thiazol-4-

razot-4-ytjmethylttsutfany1)-3;5-dicyano-6-(pyrrotidin-1-

(MBS nal) of
IRg[(iin? fenad)of

3I\ﬁ]§|?1é%fa

yylet
M+H]*

): m/z
mine were

PR H rban .4-..'IA 1
O J ticarponitrne 1

added,

ylmethyllsulfany]
[Example 1] were
purified by prepa
target compound
MHz, DMSO-d6)
4.70 (s, 2H), 4.48
4H), 1.35 (s, 9H)
[2-( [2-(4-Chlorop
yepyridin-4-yl]phé
of N2,N6-bis(tert-
1-hydroxy-1H-be
(3-dimethylaming
N,Ndiisopropylett
thiazol-4-yllmethy
trifluoroacetate [E
Water/acetonitrile
This was purified
of the target com
072-Foreign Cou

10

Tz
t%ﬁadc
rative HP
LC-MS

6 =7.95
-4.33 (m,
1.24 (d, 3
henyl)-1

||yU|u1\ycu|u1\y}p||cnylj 6= \pyllunuul 1- yl)pylluulc

ed and the mixture s stirred @t RT overnlght Tr
2 min; Mg (ESipos) m/z =74

| C (acetonltrlle/w
Method 2)0
(s 1H), 7.58 (d, 2HJN%, (dH
(m, 2H), 407,_3@9( H) 3.89-
072-Foreign Countieg/;2009-11 b
Ilsulfanyl) -3, 4d3|cyano -6-(pyrr

2noxy eth - butoxycarbonyl) L-lysyl-L-alaning
butoxyca e were initially charged in 6.4 ml of
1zotriazole®hate, M00 Mg (0.522 mmol) of 1-
propyl)-3-e carbodiimitiﬁ»drochloride and 0.379 ml (2.
nylamine were added, 330 mg (035 nal) of 2-{412-({ [2-(4-
xample 40] Were then added ang
> was added to the reaction sol (i such an amount that
by preparative HPLC (acetonitrifé®gater + 0.1% TFA). This

pound. LC-MS (Method 4): R, = 1.7%min; MS (ESIpos): m/z
ntries/ 2009-11-26 (58% of theory)

*5

é %a&wdmm
2|mg; 9898 of theory
[M+H]. 1H-NMR
31 (d, 151H), 7.11
3178 (m, 4H), 1.98-1
- 95 - Example 26
olidin-1-

ate Cl 5166 mg (0.
DMF. 88 mg (0.652

173 nal) of
chloropheny1)-1,3-
xy ethyl L- 10 alan
RT overnight.

a clear solution wa,
gave 216 mg (44%
=973 [M+H]. 15

\\was
of the
(400
d, 2H),
87 (m,

A 2- {4-

A78 nal)
> nal) of

nate

s formed.
of theory)
BHC 08 1

*3 different work-up; the reaction solution was ified by preparative HPLC (acetonitrile/water +

0.1% TFA).

*4 different work-up; the reaction solution was centrated by evaporation. The crude product

was purified by column chromatography on silica @& (mobile phase: dichloromethane

/methanol 20:1). The product was purified furthgmbpeparative HPLC (acetonitrile/water + 0.1%

TEA).

*5 different work-up; water/acetonitrile was addaad the reaction solution was extracted three

times with dichloromethane. The combined organiasgls were washed once with water, dried

over sodium sulfate, filtered and concentrated\@aperation. The residue was purified by column

chromatography (column:
water/methanol/THF = 15/70/15).

Waters Sunfire C 18, 5unp0 2x 30mm, mobile phase:



- 96 - Example 27A 2- {4- [2-( -94 -

[2-(4-Chlorophenyd)s 1, StBazol-4-yllmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-ylJphenoxy
ethyl 1-(tert-butoxycarbionyI5-L-pronI-L-alaninate 5202 mg (0.942 nal) of

1-(tert-butoxycarbgny1)-L-prol} With, 246 1 . for "~ —
1-(3-dimethylamin%ﬁi%ﬁ?—fsggﬁgﬁ%gﬁ%%%%?dne%%%%%ﬁﬂa‘égg%%%s(f.'&éa?n%gl)(rgtr "phdin-
hydroxy-1H-benzdPy78|8-frytraea amer By b (1t L BRI CARY LRIRNEARE propylethylamine were dissolved
in 7.5 ml of DMF, after which 650 mg (0.856 nal) of 2-{412-({ [2-(4-chloropheny1)-

1,3-thiazol-4-yllmethylisulfany1)-3,5-dicyano-6-(pyrrolidin-1-y@plyrid@-4-ylfpHenoxy ethyl L- 10 alaninate
trifluoroacetate were added. After stirring at room tempsraturé overﬁht,/% reaction mixture was purified
by preparative HPLC (acetonitrile/water). Thi®©gave95 (6924 of theory) @iHhe target compound.
LC-MS (Method 6): 12, = 3.29 min; MS (ESIp@s): m/z = M]. 15 BHC 88 1 072-Foreign Countries/
2009-11-26 - 97 - Example 28A 2- {4- [2-(
[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimeth y1)-3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-ylJphenoxylethyl N-(tert-butoxycarponyl)-L-isoleucyl-L-alaninate 5217 mg (0.942 nal) of
N-(tert-butoxycarbony1)-L-isoleucine together|with 246 mg (1.284 nal) of
1-(3-dimethylaminopropyl)-3-ethylca|1\5 chipaithayyd &:hloride, 157 mg (1.027 nal) of 1-
hydroxy-1H-benzotriazole hydrate and 0.74 .281 nal) of N,N-diisopropylethylamine were dissolved
in 7.5 ml of DMF, after which 650 B\ & -(EFR-(4-chlorophenyl)-
1,3-thiazo|-4-yl]methylIsuIfanyl)-?@%yano-&(pyrrolidin- -yepyridin-4-yllphenoxy ethyl L- 10 alaninate
trifluoroacetate were added. After stirring at room tempera overnight, the reaction mixture was purified

LC-MS (Method 2): 12, = 1.54 min; MS (ESIpos): m/z = 858 [V
8.31 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.48 (d, 1% .11 (d, 2H), 6.61 (d, 1H), 4.70 (s,
2H), 4.46-4.23 (m, 5H), 3.89-3.78 (m, 5H), 1.99-1.89 (m, 4H), 1. .59 (m, 1H), 1.46-1.39 (m, 1H) 1.36
(s, 9H), 1.29 (d, 3H), 1.13-1.00 (m, 1H), 0.83-0.76 (m, 6H). BHC 08, 072-Foreign Countries/ 2009-11-26
- 98 - Example 29A 2- {4- [2-(
[2-(4-Ch|orop§eny -1.3- Igi I-4-yllmethyllsultany1)-3.5-dicyano-6-(pyrrolidin-1- yepygdin-4- enoxy
ety - (2993 4- B R L g A PRl U R STt AR

240 mg (1.254 mmol) of 1-(3-dimethylaminopropyle8iylcarbodiimide hydrochloride, 240 mg

(1.568 mmol) of 1-hydroxy-1H-benzotriazole hydraaed 0.455 ml (2.613 mmol) of N,N-

diisopropylethylamine were added, 300 mg (0.523 fhafo2-({[2-(4-chlorophenyl)-1,3-thiazol-4-

yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-Goyrrolidin-1-yl)pyridine-3,5-dicarbonitrile

H-NMR (400 MHz, DMSO-d6): 6 =

10 [Example 1] were then added and the mixture wasestiat RT overnight. The reaction mixture
was purified by preparative HPLC (acetonitrile/wate0.1% TFA). This gave 382 mg (98% of

theory) of the target compound.
LC-MS (Method 2): R= 1.52 min; MS (ESIpos): m/z = 745 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.d8qH), 7.31 (d,
15  1H), 7.11 (d, 2H), 4.70 (s, 2H), 4.48-4.33 (m, 2#180-4.23 (m, 2H), 4.07-3.99 (m, 1H), 3.89-3.78
(m, 4H), 1.98-1.87 (m, 4H), 1.35 (s, 9H) 1.24 (H) 3



5361 mg (0.724 nal) of (28)-2,4-bis[(tert—butoxycarbonyggrhino]butanoic acid N,N- dicyclohexylamine salt
together with 151 @}gr@@g@mal) of 1-(3-dimethylaminopropy1)-3- ethylcarbodiimide hydrochloride, 151
mg (0.988 nal) of T-hydroxy-1H-benzotriazole hydrate and 0.574 ml (3.293 nal) of
N,N-diisopropylethylamine were dissolved in 10 .ml of, [ ol glis {0 ) of 2-{4-[2-(f
[2-(4-chIoropheny%yﬂ-%%ft@l;@)ﬁg%%ﬁé%I:ﬂsgl}f%é%}lofﬁ %%ﬁﬁgﬁ{aw% @558&5% Q(&?%l%l) P
3,5-dicyano-6-(py Hiﬁﬂ%@ﬁﬂﬂ*yﬁm}’bhfé}‘lo@d?ﬁ%ﬁh%@l‘d%‘i?ﬁa@‘h’i%ﬂrb‘é@éw?ée\mere added. The
reaction mixture was stirred at room temperature overnight and then purified twice by preparative HPLC
(acetonitrile/water). This gave 420 mg (67% of theoBH.of the target compound. LC-MS (Method 1): 12, =
3.19 min; MS (ESIpos): m/z = 945 [M+H]. 15 SHC 38 1W&/ 20Q9-11-26 - 99 -
Example 30A 2- {4- [2-( [2-(4-Chlorapheny%)-1,3rhiazal-4-yIiriethylisulfanyl)-3,5%<dicyano-6-(pyrrolidin-1-
yepyridin-4-yl]phenoxyl ethyl N-(tertjbutoxycarb yl)-ﬁRteﬁ@utoxgparbonyeaﬁokL@lanylL-alaninate
351 mg (0.724 mmol) of N-(tert-bygfoxysarbonyl)-3-Rtert-butoxy onyeaminokL@ine3

N,Ndicyclohexylamine salt togetHe 151 mg (0.790 nal) of 1(53-dirraﬁ_t|hylanh15© y1)-3-
ethylcarbodiimide hydrochloride, T5¥mmg (0.988 nal) of 1-hydroxy-Hp<benZotriazole hydrate and 0.574 ml
(3.293 nal) of N,N-diisopropylethylarnine were dissolved in 10 mé@%l?/lF, after 10 which 500 mg (0.659
nal) of 2-{412-({ [2-(4-chloro fre Ryt =k '&ol-4-yl]methyllsulfany -3
3,5-dicyano-6-(pyrrolidin-1-yepyrigli [l[phenoxyl ethyl L-alaninate trifluoroacetate were added. The
reaction mixture was stirr T fempe amreggze(night and then purified twice by preparative HPLC
(acetonitrile/water). Thiséave;ZQO mg (47% of theory)®f the target compound. LC-MS (Method 1): 12, =
3.18 min; MS (ESIpos): = 931 [M+H]. 15 BHEH6® 1 072-Foreign Countries/ 2009-11-26 - 100 -
Example 31A 2- {4- [2-( [2-(4-Chloropheny1)-1,3-thiazg
yepyridin-4-yl]phenoxylethyl N-(tert-butoxycarbony1)
N-(tert-butoxycarbony1)-L-histidyl-L-alanine together 1 mg (0.790 nal) of
1-(3-dimethylaminopropy1)-3-ethylcarbodiimide hydrochidyide, 151 mg (0.988 nal) of
1-hydroxy-1H-benzotriazole hydrate and 0.574 ml (3.293 ngnol) of N,N-diisopropylethylamine were
dissolved in 10 ml of DMF, after which 500 mg (0.659 nal) of 2-{412-({ [2-(4-

chioropheny L1, 3rihiggotdayAmeti sHiayd 3 Slisyana:Sprilin a0 gahanoxy
ethyl L-alaninate tri Rioroacetate were added. The reaction mixture was stirred at roo temperature

overnight and theRTiRMFfiePtlit € 15p rapabativeMB Py (dt efRARI I SIENS TN a3y 28% of

theory) of the targetgiamponthdptopis Ivtaiineehd it e=hidaohoin aMSO(ER | po 2. Tz @20k .
diisopropylethylamine were added, 330 mg (0.435 hrab 2-{4-[2-({[2-(4-chlorophenyl)-1,3-
thiazol-4-yljmethyl}sulfanyl)-3,5-dicyano-6-(pyrrialin-1-yl) pyridin-4-ylJphenoxy}ethyl L-

-4-yllmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1-
(dyl-L-alaninate 5257 mg (0.724 mmol) of

10 alaninate trifluoroacetate [Example 40] were theldeml and the mixture was stirred at RT
overnight. Water/acetonitrile was added to the tieacsolution in such an amount that a clear
solution was formed. This was purified by prepaatHPLC (acetonitrile/water + 0.1% TFA).
This gave 216 mg (44% of theory) of the target coumgl.

LC-MS (Method 4): R= 1.79 min; MS (ESlpos): m/z = 973 [M+H]

15



15 BHC 08 1 072-Foreign Countries/ 2009-11-26 - 101 >Example 32A 2- {4- [2-(

[2-(4-Chlorophenyd)s 1,3t Biazol-4-yllmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-ylJphenoxy
ethyIN5-[N,N1-bis(ferf-Eufoxycarbonyl)carbamimidoyl]-N2-(tert- butoxycarbonyl)-L-ornithyl-L-alaninate

344 mg (0.724 nab)oj, N5-tN N 1-bi -%t_ / n?%%g imi -N2-(tert-
butoxycarbonyl)-l?%rﬁ%@e@g: @ﬁ(ﬁ%vl %ﬁﬁﬁ%’%&’ %%%%ﬁ%@%%m%%ﬁ%@rﬁiwgg%lgglﬁ-s-
ethylcarbodiimideWdf@&hfo)‘lﬂ’g?TB’W}?@V{@@%‘H'&W?)@F&LWB’FOWJXI'#—‘B@ﬁﬁ@t‘ﬁazole hydrate and 0.574 ml
(3.293 nal) of N,N-diisopropylethylamine were dissolved in 10 ml of DMF, after 10 which 500 mg (0.659
nal) of 2-{412-({ [2-(4-chloropheny1)-1,3-thiazol-4-yllmeth§ltsulfany1)-
3,5-dicyano-6-(pyrro|idin-l-yepyridin-4-y|]ph,eﬂ%ﬂ©thyl zalaningte thfluoroacetate were added. The
reaction mixture was stirred at room temp§ en pyrifi fte by preparative HPLC
(acetonitrile/water). This gave 341 mg (4 £%.0f theory)®f the targ poune—0B;MS (Method 4): 12, =
BHC 08 1 072-Foreign glsjotries/ 2009-11-26 - 102 -
Example 33A 2- {4124 f [2-(4-Chloropheq ,3-thiazol-4-yllmethyisulfany1)-3,5-dicyano-6-(pyrrolidin-1-

1-hydroxy-1H-benzotriazole hydrate apé G %& nal)nof N,Nd 3 leethylamine were added. The
mixture was stirred until a clearéiﬂjbn hdl bee ﬁ@@e—oﬁ . 4 nal) of 2-(f
[2-(4-chloropheny1)-1,3-thiazol-4- ethyll sulfany1)-414-§
hydroxyethoxy)pheny1]-6-(pyrrolidin-1-yl)pyridine-3,5-dicarbonitrile was then added, and the mixture was

stirred at room te rature for 18 h. T ixture was add 0 300 ml of water. The residue formed was
Fitorod off wits suep i s R R e St oy o o E b e
dichloromethane. Thedifeibyagprase i & byleatred Bt enty o ddgarnie phas e(Was/ dsarbver sbdium

sulfate. Removal aféhepaiverheneesdedyardeiassurasaava kehoip ot N AKoplotieany)pliteavdrsired
target compound. | C/MS,(Method 2): B & L0 Wi Mo G RASHBIE T 73 (M3 a-chiorophenyi)-
1,3-thiazol-4-yllmethyl}sulfanyl)-3,5-dicyano-6-(pylidin-1-yl)pyridin-4-yl|phenoxy}ethyl L-
10 alaninate trifluoroacetate were added. After stgrat room temperature overnight, the reaction
mixture was purified by preparative HPLC (acetdlgifwater). This gave 495 mg (69% of theory)

of the target compound.

LC-MS (Method 6): R= 3.29 min; MS (ESIpos): m/z = 842 [M+H]

15



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 103 - Exsgrﬁple 34A 2-{ 4- [2-(

[2-(4-ChIorophenyé,)ég,,a-ettii@gol-&yﬂmethylIsulfanyl)—3,5-dicyano-6-(pyrro|idin-1- yepyridin-4-ylJphenoxyl
ethyl L-leucinate trifluoroacetate 51.37 g (1.74 nal) of 2- { 4124 {

[2-(4-chlorophenyl):1.3-thiazol-4- [lsyl -3, 3= di -6:(pwrolidin-1= idin-4-yljphenoxy
ethyl N-(tert-butox%/)é%lllgSﬁ%%ﬁﬁgﬁgﬁm%grﬁn&n%é/syhgyégﬁ%n?g(?n#ﬁégécﬁ%]gr)ésrﬁﬁ@ﬁef: and 15.00 ml
(194 70 nal) of trifM')@Vé'QEb‘ﬂi‘é"]i’&%“W@’l}étﬁﬂ&bﬂ?*f‘ﬁét?ﬁ%?&f@%ﬁéésgiﬁ‘ﬂéﬂ'bﬂ%w@mperature for Ih. After
removal of the solvent under reduced pressure, the residue was dissolved in 5.00 ml of dichloromethane
and 10.00 ml of 10diethyl ether were added. The residue foftled Qas filfgted off with suction. Drying gave
1.09 g (76.1% of theory) of the desired target pound. LG Ms/ﬁ@;g/ﬂa:/@;&f 1.16 min; MS
72-ForeigniCountties/ 2009-T1-26 - 104 - Example 35A 2-
methylisulfay1)-3,5-digy@no-6(pyrrolidin-1-

(ESIpos): m/z = 687 [M-TFA+H]. BHC 08 1§
{4- [2-( [2-(4-Chlorophenyl)-1,3-thiazol-4-y|
yepyridin-4-yl]phenoxy ethyl N-(tert-butox
N-(tert-butoxycarbonyl)-L-alanine were i gcharged in 5.0 nil of DM§, a 5 mg (0.49 nal) of
1-(3-dimethylaminopropy1)-3-ethylcarbodiim|de hydrochloride, 95 mg (0.6 Hof
1-hydroxy-1H-benzotriazole hydrate aind 26813 g €A06 nal) of N,Ndiisoprcmyletﬁylamine were added.

[2-(4-chloropheny1)-1,3-thiazol-4-y)etbyhsulfa
3,5-dicyano-6-(pyrro|idin-l-yepyri@'\{ll]phéh

the mixture was stirred at room te g :
The residue formed was filtered off with suction and washed with 20 ml of water. The crude product was

it sution afd A<HE G0 o Ry AT R TSR % o PR iSO b e

target compound. A GABSI R PPPIgDYD-3-e8 wafib edBMiESEReorigle: 1858 MILIIR 7 BHM®IDSH 1-

072-Foreign Couniyi@sk290bddratfiazd@hydrx@ramdeo3ad mi (a.28nol) of N,N-diisopropylethylamine were
dissolved in 7.5 ml of DMF, after which 650 mg ®8mmol) of 2-{4-[2-({[2-(4-chlorophenyl)-
1,3-thiazol-4-yllmethyl}sulfanyl)-3,5-dicyano-6-(pylidin-1-yl)pyridin-4-yl|phenoxy}ethyl L-

10 alaninate trifluoroacetate were added. After stgrat room temperature overnight, the reaction
mixture was purified by preparative HPLC (acetdlgifwater). This gave 414 mg (56% of theory)

of the target compound.
LC-MS (Method 2): R= 1.54 min; MS (ESIpos): m/z = 858 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 8.31 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.882H), 7.48 (d,

15 2H), 7.11 (d, 2H), 6.61 (d, 1H), 4.70 (s, 2H), 4483 (m, 5H), 3.89-3.78 (m, 5H), 1.99-1.89 (m,
4H), 1.71-1.59 (m, 1H), 1.46-1.39 (m, 1H) 1.3691), 1.29 (d, 3H), 1.13-1.00 (m, 1H), 0.83-0.76
(m, 6H).

20



2- {4- [2-( [2-(4-Chloropheny1)-1,3-thiazol-4-ylJmethylisuifany1)-3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-yl]phepaxylatind N-(tert-butoxycarbonyl)-beta-alanyl-L-leucinate 586 mg (0.45 nal) of
N-(tert-butoxycarbonyl)-beta-alanine were initially charged in 5.0 ml of DMF, and 95 mg (0 49 nal) of

1-(3-dimethylami d? %}ﬂ gg ?r 0%] ﬁ* ( ;BF

Lhycrony- 1 bero s bt e b e A S e D St adect
The mixture was é‘ﬂmwlﬁ'rﬂuv&t’!@%&xg}ﬂww K%@@e‘bh‘%@é‘i’%&y%é onelbyiApeyY Bl AR
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyll sulfanyl)- 10
3,5-dicyano-6-(pyrrolidin-1-yepyridin-4-yl]phenoxyl eth@Hsleinate trifluoroacetate were then added, and
the mixture was stirred at room temperatyrs for 8 h. The reﬁ{i:n/m}ﬂ/m(twﬁ was@dded to 300 ml of water.
The residue formed was filtered off withBuction andifvashid wit 120 mi’of water. The crude product was
suspended in 15 ml of methanol and sg ted in apultrasoniglfath fap 5 mi Jheggsidue was filtered off
with suction and washed with 10 ml g yl ether. This 15gave 073 g (37% O eory) of the desired
target compound. LC/MS (Method 2): 1.56 min; MS (ESIpos)gn/z —6&58 [ ﬂ]'?: BHC 08 1
072-Foreign Countries/ 2009-11-26 - 106- Example 37A 2- {4- [2-( °
[2-(4-Chloropheny1)-1,3-thiazol-Hed|methylisuMfény1)-3,5-dicyanoHeEpypolidin-1-
yepyridin-4-yl]phenoxylethyl N-(tert-b toxyarbonyl)glycyl L- Ieucmate 580 mg (0.45 nal) of

N-(tert-butoxycarbonyl)glycine were isttiallycharged i d 95 mg (0.49 nal) of
1-(3- d|methylam|nopropyl)-&-ethﬁ"l'carb@ﬂnmlo% hyd \ 2 nal) of
1-hydroxy-1H-benzotriazole h te and 267 mg (2.06 ||sopropylethylam|ne were added. The

mixture was stirred until a clear solution had been obtained. 330 mg (0 41 mmol) of 2-{412-({
[2-(4-chloropheny])-1,3-thiazol-4-yllmet yII )- 10 . . :

3,5-dicyano- ggipyf%rgjndlngl pf]yzrllldlr]ﬁn IE'Jph xy?%tﬁ)t/%l'i( eerltjgllﬁtg{ I %?16210 8%'&?80'\/\%@‘ %HenNaHded, and
the mixture was sﬂﬂé@oéjﬁm@ml'ﬁérﬁpéraw‘?@%rvﬂgl hL5thege EE19Penial fe (FreisngthyadntacB OB YNt of water.

The residue formeedhwamuiﬁrm@mﬁwﬁmum@nlamdr\ga@m wi;hﬂ@ murhatebehbeutisle Ryadusct was
suspended in 15 ml han d sany \n,an ultra bath for.5 min., Th e id S |Itered off
with suction and waé%e viwta1 m of di étﬁftﬁith%lrsq%ogy 3%‘8% by ZP%%ddP tﬁeo? %Yﬁ’a cfeswed
target compound. Wtg1SOaVieghGer29. mmob PfS%‘{l‘h[ﬁ ({‘WSI‘KE@HB@}SWM@'*W' MW]Q]e”B’I}F@'@BYD
072-Foreign QDUmr@&t@@%i(@yﬁﬁl|dﬂ4017y|)ﬁxmpﬂwmbmm&m&r&mnma&o&éfate were added.

[2-(4-Chlorophen y 14
(pyrrolidin-1 yepyyl]gme g% dlcar onltr % #ir%é@r%é)f) é%%é%@%&ézlg W%ﬁ%ﬁ% %&Hl%dow%'c& by
[2-(4- Chlorophenyﬂﬁeﬂa@afWi%'Z@L@ Wﬁ@ﬂﬂ/"%’ﬁ‘l?é‘?@ff)—h's gavém (67% of theory) of the target compound.
414-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 30 1.t1 (0 37 nal) of pyrrolidine
were stirred in 2.34@ING$ TWFhfest BORRAIR.IABONItMS (RBbforlatelz\we4bdMdBl to the reaction mixture, the
suspension formed was freed from THF on a rotary evaporator, and the 10 precipitate formed was filtered
off and washed with water and dried under high vacuum. This gave 78 mg (81% of theory) of the desired
target compound.

15



1H-NMR (400 MHz, DMSO-d6): 6 = 7.95 (d, 2H), 7.70 (S 1H), 7.58 (d, 2H), 7.47 (d, 2H), 7.10 (d, 2H),

4.90 (t, 1H), 4.70 (s, RH)e 46N (&, 2H), 3.83 (br s, 4H), 3.74 (g, 2H), 1.94 (br s, 4H). LC-MS (Method 5): Rt
= 2.63 min; MS (ESIpos): m/z = 574 [M+H]. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 108 -

Example 2 2-(f [2 I é& y;x d henyl] -6-
(methylamlno)pyréiéhZlCiE &?%?c%ﬁwgﬁk g? %Z‘I)Qkﬁ?y'#r% é [g{%ﬁ% %%4?&2??% é%gﬁ H]S%Y}P

[2-(4- Ch|orophenyxljpyrgilfhfa)élmhglmp(}@w||SU|1(§?{§,thxycar oy3-[(tert- butoxycarbonyl)amlno] -L-alanyl-
[4-(2-hydroxyethokygiphieayd]|pyridine-3,5-dicarbonitrile [Example 2A] and 11.12 ml (22 24 nal) of
methylamine were stirred in 75 ml of THF overnight. About 300 ml of water were added to the reaction
mixture, and the precipitate formed was filtered off and(wash@d with Wate@and @ped 10under high
vacuum. This gave 2.69 g (91% of theory) fthecsieswed targ t compoungl. MR (400 MHz,
DMSO-d6): 6 = 8.12 (q, 1H), 7.96 (d, 2H), 7 pO7(d , SeAl (d, 2H), 4.91 (t,
1H), 4.72 (s, 2H), 4.09 (t, 2H), 3.74 (q, 2H), 3.01 (d H) IhE-MSi(Methbd 5): R, S, 41 min; MS (ESlIpos):
m/z = 534 [M+H]. BHC 08 1 072-Forg Sountries/ 2009-11- Example 3 2-(f
[2-(4-Chlorophenyl)-1,3-thiazol-4-yl] ! h}/élmlr;)jj [4-(2-hydroxyethoxy)phenyl]pyridin
e-3,5-dicarbonitrile iroCH CI 5At RT,109Mmg(O. 17nal)of 2 -C 2-(4-chloropheny1)-1,3-thiazol-4-
yllmethyllsulfany1)-414-(2- hydromgetho dy)phegylpyridine-318-di ﬂbonltnle [Example 2A] and 0.17 ml
(0.33 nal) of ethylamine (2M solutiony# F) were stirred in 2 mi'of THF for 30 min. Another 0.17 ml (0 33

mmol) of ethylamine (2M solution in THF) Was then ad%'d angtee mixture was stirred at RT for 2 h.
About 15 ml of water were agded o theneéac s% nd

@3@

sre€ipitate formed was filtered off,
washed with water and dried\under high vacuum. This gave 81N\mg489% of theory) of the desired target

compound. 1¥-NMR (400 MHz, DMSO-d6): 6 = 8.19 (q,°LH), 7.95 (d, 2H), 7.67 (s, 1H), 7.58 (d, 2H), 7.48
(d, 2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3.74 (q, 2H), 3.50 (Quintett, 2H), 1.09 (t, 3H).
15 LC-MS (Methodb?)mR, (&. 228 mint) M D {ESHpaw)xyeabengikgetAxi]xycarbonyl)amino]-L-alanine N,N-

dicyclohexylamine salt together with 151 mg (0.7®®nol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 151 mg (0.988 mmol 1-hydroxy-1H-benzotriazole hydrate
and 0.574 ml (3.293 mmol) of N,N-diisopropylethylamwere dissolved in 10 ml of DMF, after
10  which 500 mg (0.659 mmol) of 2-{4-[2-({[2-(4-chloptenyl)-1,3-thiazol-4-yllmethyl}sulfanyl)-
3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno}gthyl L-alaninate trifluoroacetate were added.
The reaction mixture was stirred at room tempeeatovernight and then purified twice by

preparative HPLC (acetonitrile/water). This gav® 28y (47% of theory) of the target compound.
LC-MS (Method 1): R= 3.18 min; MS (ESlpos): m/z = 931 [M+H]

15



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 110 - Example 4 2-(f

[2-(4-Chlorophenyd)s 1, StAiaz ol-4-yllmethyllsulfany1)-6-(dimethylamino)-4-[4-(2-
hydroxyethoxy)phenylpyridine-3,5-dicarbonitrile  Cl 5At 100C, 80 mg (0.15 nal) of 2-chloro-6-(f
[2-(4-chlorophenyl):1.3-thiazol-4- 1 athiasal A P ~
yI]methyIIsulfanyl%?il%[[d?-%gé@gg Ry Yphemypyraime B Caronirl fesanmpie A Bid 28 mg (0.30
nal) of methanesuffE XN StTe RN (P P XYRALE Peritig Y Af@lRRiB8ifhg, the crude product was
purified by preparative HPLC (acetonitrile/water). This gave 41 mg (50% of theory) of the target
compound. 101H-NMR (400 MHz, DMSO-d6): 6 = 7.96 (d, 8H), 770 (s, 1H), 7.59 (d, 2H), 7.51 (d, 2H),
7.10 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t , 3d4 (9,2H), 6H).'1,‘1C-MS (Method 7): 12, =
2.81 min; MS (ESIpos): m/z = 548 [M+H]. BHC 0871 O?ﬁ:/(ﬁ n Calntriey 2099-11-26 Example 5 2-(f
[2-(4-Chloropheny1)-1,3-thiazol-4-ylimethyllaulfany1)-6- gethyl wmﬁmi -4~ [4-(2-

R

hydroxyethoxy)phenyl]pyridine-3,5-dicarbf ¢ ircOH CI 5At RT, 60 mg (O 1Il\|mmol) of 2-chloro-6-(f
[2-(4-chloropheny1)-1,3-thiazol-4-ylmeth ! nyl)- Hc o
414-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Eiaﬁﬁéﬁ\ and 0.019 ml (0.22 nal) of
N-ethylmethylamine were stirred in ING I HE fox 30 min. A@q>3ut 5 ml of water were added to the
reaction mixture, and the aqueous phase [Wwas gjxtracted 3x with ethyl acetate. The combined organic

phases were washed once with sodium ckigrigesolutian, dnied ove 'um&Osquate, concentrated by
evaporation and dried under hightvactiuim. This ga%% ST pry) of the desired target
compound. 1H-NMR (400 MHz, D -d6): 6 = 7.95 (d, s 7.69 (5-1H1), 7.58 (d, 2H), 7.51 (d, 2H), 7.10
(d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3.80-3.70 (m, 4H), 3.31 (s, 3H), 1.19 (t, 3H). LC-MS
. = H . - + - I i - -
(Method 3): R, = 3,07 mins W2 (RRIP9PK A S i RIS PP 4,072 Eommin SR 59/ 408 1120
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiuhe hydrochloride, 151 mg (0.988 mmol) of
1-hydroxy-1H-benzotriazole hydrate and 0.574 mR$3. mmol) of N,N-diisopropylethylamine
were dissolved in 10 ml of DMF, after which 500 nf@.659 mmol) of 2-{4-[2-({[2-(4-
chlorophenyl)-1,3-thiazol-4-ylmethyl}sulfanyl)-3:8icyano-6-(pyrrolidin-1-yl) pyridin-4-
10 yllphenoxy}lethyl L-alaninate trifluoroacetate weeelded. The reaction mixture was stirred at

room temperature overnight and then purified tviigeoreparative HPLC (acetonitrile/water). This

gave 169 mg (28% of theory) of the target compound.

LC-MS (Method 4): R= 1.42 min; MS (ESlpos): m/z = 882 [M+H]

15



_ 112 - Example 6 2-(f [2-(4-Chloropheny1)-1,3-thiazol-4-Stjmethylisulfany1)-6-(diethylamino)-4-[4-(2-

hydroxyethoxy)phepyllgrigine-3,5-dicarbonitrile CI 5At RT, 60 mg (0 11 mmol) of 2-chloro-6-(f
[2-(4-ch|orophenyI5-I,§-fﬁlazol-4-yl]methyllsulfanyl)-

414-(2-hydroxyethpxyiphen idine-3 5-dice itril 1 3T 22 nal) of
diethylamine wergsﬁigg@n] 2’Qlu%}l'r‘r{)?!ci)i‘lif?lleI%I@ ﬂor%%[ﬁ%nz?ﬁnd X‘%@%ﬂ%@ﬁﬁ‘%@%@?%%%’Zﬂ%&@ﬁzﬁe reaction
mixture, and the aA\RYEUE-HyIRReRRYIEWYACted 3xNHith\sris(iardurxygaraoryhisaiRat BYgarldshases were
washed once withbsadkyedebagieotstispdiamniidaride solution, dried over 10sodium sulfate, concentrated
by evaporation and dried under high vacuum. This gave 67 mg (99% of theory, purity 95%) of the desired
target compound. 1H-NMR (400 MHz, DMSO-d6): 6 = 7.95 (d, 2H), 7.70 (s, 1H), 9, (d, 2H), 7.49 (d,
2H), 7.10 (d, 2H), 4.91 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3.80-3.70 (m, 6H), 3:8&(s{ 3H), 1.20 (t, 6H).
LC-MS (Method 3): 12, = 3.11 min; MS (ESIpos): m/z = 576 [M+H]. BHC 08 1 @72-Fereign Countries/
2009-11-26 - 113 - Example 7 2-(f
[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimethyllsulfany 1314 14 ¢2-hydroxyethoxy ptienyd]-6-
(propan-2-ylamino)pyridine-3,5-dicarbonijtrile #I 5At§R%’,ﬁ§)\rng/Qll/rQnow2-chloro-6-(f
[2-(4-chIorophenyl)-l,3-thiazo|-4-yl]me/trr§|% ayyI)->N N NH

414-(2-hydroxyethoxy)phenyl]pyridin -3,5-dicar\t’)g:;mé"[EXﬁQple ] and 0.01% ml (0.13 nal) of
OMTHE for 60 min. Ano 1.t1 (0 ahof isopropylamine

isopropylamine were stirred in 1.5
were then added, and the mixture irred at RT for another 60 max About 10 ml of water were added
to the reaction mixture, and the precipitate formed was filtered ofi, washed 1Qyvi @qsand dried under
high vacuum. This gave 35 mg(56%lof thegyy) of the desired targe ﬁ&lﬁlpouno?. €H;NMR (400 MHz,

3

DMSO-d6): 6 = 7.96 (d, 2H), 7.80¢d 1My 7.67 (s, 1H),
S

344 mg (0.724 mmol) of NN,N"-bis(tert-butoxycarbonyl)carbamimidoyl]?Ntert-
butoxycarbonyl)-L-ornithine together with 151 mg7180 mmol) of 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochloride, 151 mg (0.988 mmol 1-hydroxy-1H-benzotriazole hydrate
and 0.574 ml (3.293 mmol) of N,N-diisopropylethylamwere dissolved in 10 ml of DMF, after
10  which 500 mg (0.659 mmol) of 2-{4-[2-({[2-(4-chloptenyl)-1,3-thiazol-4-yllmethyl}sulfanyl)-
3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno}gthyl L-alaninate trifluoroacetate were added.
The reaction mixture was stirred at room tempeeatovernight and then purified twice by

preparative HPLC (acetonitrile/water). This gavé 84g (47% of theory) of the target compound.
LC-MS (Method 4): R= 1.88 min; MS (ESIpos): m/z = 1101 [M+H]

15



7.58 (d, 2H), 7.48 (d, 2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.58°(s, 2H), 4.50-4.39 (m, 1H), 4.09 (t, 2H), 3.74 (q,
2H), 1.13 (d, 6H). gy b l&GMS (Method 7): R, = 2.98 min; MS (ESIpos): m/z = 562 [M+H]. BHC 08 1
072-Foreign Countries -11 26 - 114 - Example 8 2-(Azetidin-1-y1)-6-({ [2-

(4-chloropheny1) ln E 1 éﬁh

hycoxyethon e e e A e suens S erane pareldi s

[2-(4- Ch|or0phenyy_ljp_yrgilfhfa)élmhgnoxy}ethylN (tert butoxycarbonyl) L- Ieucmate
ylmethyllsulfany1)-414-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 0.015 mi
(0.22 nal) of azetidine were stirred in 2.5 ml of THE overnftgst. Angther 0.025 ml (0.36 nal) of azetidine
was then added, and the mixture was once more stirred at overnight. About 10 ml of water were
added to the reaction mixture, and the precipitate formed @as filiéted off, 10 washed with water and dried
under high vacuum. This gave 85 mg (82% of theory) of desired target compound. 1H-NMR (400
MHz, DMSO-d6): 6 = 7.95 (d, 2H), 7.68 (s, 1H), 7.59 (& 2H) NH47 (@;12H), 7.10 (d, 2H), 4.90 (t, 1H), 4.68
(s, 2H), 4.48 (br s, 4H), 4.08 (t, 2H), 3.73 (q, ZW uingktt, 2H). LC-MS (Method 4): R, = 1.52 min;
MS (ESlpos): m/z = 560 [M+H]. CH

D

3

=

% | CN
N N
SRS sS e
S
5 0.89 g (3.82 mmol) oN-(tert-butoxycarbonyl)-L-leucine were initially ctgeed in 10 ml of DMF,

and 0.81 g (4.18 mmol) of 1-(3-dimethylaminoprop3dgthylcarbodiimide hydrochloride, 0.80 g
(5.23 mmol) of 1-hydroxy-1H-benzotriazole hydratexda1.13 g (8.71 mmol) ofN,N-

diisopropylethylamine were added. The mixture wésesl until a clear solution had been
obtained. 1.00 g (1.74 mmol) of 2-({[2-(4-chloroply®-1,3-thiazol-4-yllmethyl}sulfanyl)-4-[4-(2-

10 hydroxyethoxy)phenyl]-6-(pyrrolidin-1-yl)pyridine;3-dicarbonitrile was then added, and the
mixture was stirred at room temperature for 18 lie ixture was added to 300 ml of water. The
residue formed was filtered off with suction andstvad with 50 ml of water. The crude product
was dissolved in 50 ml of dichloromethane. The agsegphase was separated off and the organic
phase was dried over sodium sulfate. Removal obtheent under reduced pressure gave 1.37 g

15 (100% of theory) of the desired target compound.

LC/MS (Method 2): R= 1.64 min; MS (ESIpos): m/z = 787 [M+H]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 115 - Example 9 2-(f

[2-(4-Chlorophenyd)s 1, Sthiaz ol-4-yllmethylisulfany1)-6-(cyclopropylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile oOH CI 5At RT, 50 mg (0 09 mmol) of 2-chloro-6-(f
[2-(4-chloropheny Q@aﬁ I
414-(2- hydroxyeth%(41§ é%ﬁéﬂ %@5 (li? icar or%})tﬁlél]fé?w%nm anﬁ\]aa?n(acgaé] 36r$ﬁy((r)0|i nal) of
cyclopropanamlné’WéF@'gtﬁ’r)é ﬁ@@ﬁf‘ﬂf@ﬁh‘ﬂ'&i@r‘ﬁfbﬁf‘*ﬁ@%rude product was purified directly by
preparative HPLC (acetonitrile/water). The collected product fractions were once more dissolved in 2 ml
of DMF, 0.013 ml (0 19 nal) of cyclopropanamine was added am 10 the mixture was stirred at RT
overnight. The crude product was then oncexqnor®purified by preparative KR @oetonitrile/water). This
gave 20 mg (39% of theory) of the desir§b target coffjpound.  ~dki-NMR (400 MHz, DMSO-d6): 6 = 8.30
(d, 2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.78 (s, 2H),
0.78- 150.65 (m, 4H). LC-MS (Method 6): R, = 3.05 min; MS
oreign Countries/ 2009- 11 26 - 116 - Example 10 2-(f

4.09 (t, 2H), 3.74 (g, 2H), 3.01-2.94 (
(ESIpos) m/z = 560 [M+H] BHC 08

hydroxyethoxy)phenyl]pyrldlne 3"3 dicagb~ai %'OOH C 5At RT, 80 mg (O 15 mmol) of 2-chloro-6-(f
[2-(4-chlorophenyl)-1,3-thiazol-4- yl]m H

414-(2-hydroxyethoxy)phenyl]py '; arh C , ang26 1.t1 (0 30 nal) of
w yht. rhe n mixture was then purified by

cyclobutanamine were stirred
preparative HPLC (acetonitrilefwater). This gave 56 mg eory) of the target compound.

101H-NMR (400 MHz, DMSO-d6): 6 = 8.28 (d, 1H), 7.97 (d, 2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.48 (d, 2H),
7.11 (d, 2H), 4.90 4,70 (s 9 (s m, 4H),
1'68-148 (. 452 H)ﬁféﬁs 1M%thm%ld§ P 2(9%5‘ tqy., (}Fﬁro‘ﬂsgﬁeqyﬁé% §sz‘4§| ER @safpar%/ijl'gé

072-Foreign COUI‘HW@@WQ@ gyﬁ_llg@ l-i/h)_?yl’ldln -4- yI]phenoxy}evI (tert butoxycarbonyl) L- Ieucmate Were
initially charged in 15 ml of dichloromethane, ab6l00 ml (194.70 mmol) of trifluoroacetic acid

were added. The mixture was stirred at room tenpexeor 1h. After removal of the solvent
under reduced pressure, the residue was dissatve®® ml of dichloromethane and 10.00 ml of

10 diethyl ether were added. The residue formed weerdd off with suction. Drying gave 1.09 g
(76.1% of theory) of the desired target compound.

LC/MS (Method 2): R= 1.16 min; MS (ESIpos): m/z = 687 [M-TFA+H]

15



Example 11 2-(f [2-(4-Chloropheny1)-1,3-thiazol-4-yljmeéthylisulfany1)-414-(2-hydroxyethoxy)phenyl]-6-
[(3,3,3-trifluoropropysagunglpyridine-3,5-dicarbonitrile Cl 5At 100C, 150 mg (0 21 nal, purity about 74%)
of 2-chloro-6-(f [Z-ZZ-cﬁiorophenyl) 1,3-thiazol-

4yImethyllsulianyls fg@(m S SpARhERY Py RSB Aranitle (Feample ahand 93 mg

(0.82 nal) of 3,3,3 ropan-1- aml were stlrre eactlon mixture was
then diluted with a)ﬂQBM'E"i’T‘r‘FT erAPHYASGEHE DY Fa PR Y E ﬁéﬁlfléd' BAparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 105 mg (83% of theory) 1of the target compound. 1H-NMR
(400 MHz, DMSO-d6): 6 = 8.32 (t, 1H), 7.93 (d, 2H), 7.68 (s 1tj (d 2H), 7.49 (d, 2H), 7.12 (d, 2H),
4.91 (t, 1H), 4.73 (s, 2H), 4.09 (t, 2H), 3.78-3.69 (m, 4H) 2 2H ). LC-MS (Method 2): 12, =

1.34 min; MS (ESIpos): m/z = 616 [M+H]. BHC 08 1 072 ore n Coun3tr|es/ 2009-11-26 - 118 - Example
12 2-(f [2-(4-Chloropheny1)-1,3-thiazol-4- yI]methyFQqua 1)-4T4-(2-hydroxyethoxy)phenyl]-6-
(propylamino)pyridine-3,5-dicarbonitrile Cl 5At RT, 100m nal)of 2-chloro-6-(f
[2-(4-chloropheny1)-1,3-thiazol-4-
yllmethyllsulfanyl)-414-(2-hydroxyethoxy nyllp ridi |carbonitrile [Example 2A] and 30 1.t1
(0.37 nal) of n-propylamine were stirred ffl 2.5 ml of h: Ehe reaction mixture was then purified by
preparative HPLC (acetonitrile/water + TFA). This gave 67 mg (64% of theory) of the target

compound. 101H-NMR (400 MHz, D 6): 6 = 8.20 (t, 1H), 7.94 (d, 2H), 7.63 (s, 1H), 7.58 (d, 2H),
7.49 (d, 2H), 7.11 (d, 2H), 4.90 (t, 1H),4 s, 2H), 4.09 (t, 2H), 3.74 (q, 2H), 3.43-3.34 (m, 2H), 1.49
(Quintett, 2H), 0.78 (t, 3H). LC-MS (Methpd 2): R = 1.40 min; MS (ESIpos): m/z = 562 [M+H]. BHC 08 1
072-Foreign Countries/ 2009-11-X6< 1182 ble 13 2-(f

[2-(4-Chloropheny1)-1,3-thiazol-4- yI] ethyl!ulfanyl) -414-(2-hydroxyethoxy)phenyl]-6-
(piperidin-1-yepyridine-3,5-dic g ﬁ P 300 y 1 3], purity about 74%) of
2-chloro-6-(f [2-(4-chlorophen§/1)-1 -thiazol-4-

5 86 mg (0.45 mmol) oN-(tert-butoxycarbonyl)-L-alanine were initially atgeed in 5.0 ml of DMF,

and 95 mg (0.49 mmol) of 1-(3-dimethylaminoprop$dgthylcarbodiimide hydrochloride, 95 mg
(0.62 mmol) of 1-hydroxy-1H-benzotriazole hydrateda266.13 g (2.06 mmol) ofN,N-
diisopropylethylamine were added. The mixture wésesl until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2-{4-[2-({[2-(4-chibphenyl)-1,3-thiazol-4-yl|methyl}sulfanyl)-
10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno¥gthyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room tempexdor 18 h. The reaction mixture was added
to 300 ml of water. The residue formed was filtecgtlwith suction and washed with 20 ml of
water. The crude product was suspended in 15 miathanol and sonicated in an ultrasonic bath
for 5 min. The residue was filtered off with suctiand washed with 10 ml of diethyl ether. This
15 gave 0.15 g (43% of theory) of the desired targetmound.

LC/MS (Method 2): R= 1.58 min; MS (ESlpos): m/z = 858 [M+H]



yI]methylIsuIfanyl)-414-(2-hydroxyethoxy)phenyl]pyridinlgsa',S-dicarbonitriIe [Example 2A] and 163 1.t11
(1.65 nal) of piper@gﬁﬁgg@tirred in 5.6 ml of THF for 2 h. The reaction mixture was then diluted with
about 1 ml of water and about 3 ml of THE and purified by preparative HPLC (acetonitrile/water + 0.1%

TFA). This gave 2]15,r 9%o ry). Qfthe 1, ( 1H-I 40( - DMSO-d6): 6 =
7.96 (d, 2H), 7.69 Eﬂ?ﬂs@%ﬁ%@%ﬁ%@ 0 e AR T SRR o
2H), 3.88-3.78 (mYup§iom Ay {iphengxyreipyNdletrRugKyFar e MG ARl 2yIqRcinagess min; MS (ESIpos):
m/z = 588 [M+H]. The examples listed in Table 4 are prepared analogously to Example 13 from the
appropriate starting materials. The amount of amine added is 2.2-4,0 equivalents based on the
2-chloro-6-(f [2- O
15(4-chloropheny1)-1,3-thiazol-4-yljmethyllsulfany1)-414-(2-hy, yethoggéqbesnyl]pyridine-S,S-
dicarbonitrile [Example 2A]: BHC 08 1 072-Foreign Countrieg/ 2009-11 cL20 - Table 4: Example
Structure LC-MS: 111-NMR (HMSO- No. (yield) 11, [min] d6): Mgthosd); *

HN CH

3
O/\/O
CH,

AN O

=

P | CN
C/N/ SN S/\[N\}’@'CI
g

5 86 mg (0.45 mmol) oN-(tert-butoxycarbonyl)-beta-alaningere initially charged in 5.0 ml of

DMF, and 95 mg (0.49 mmol) of 1-(3-dimethylamingpyt)-3-ethylcarbodiimide hydrochloride,
95 mg (0.62 mmol) of 1-hydroxy-1H-benzotriazole tat¢ and 266.13 g (2.06 mmol) bf N
diisopropylethylamine were added. The mixture wésesl until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2-{4-[2-({[2-(4-chibphenyl)-1,3-thiazol-4-yl|methyl}sulfanyl)-
10  3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno¥gthyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room tempexdor 18 h. The reaction mixture was added
to 300 ml of water. The residue formed was filtecffiwith suction and washed with 20 ml of
water. The crude product was suspended in 15 miathanol and sonicated in an ultrasonic bath
for 5 min. The residue was filtered off with suctiand washed with 10 ml of diethyl ether. This

15 gave 0.13 g (37% of theory) of the desired targetmound.

LC/MS (Method 2): R= 1.56 min; MS (ESIpos): m/z = 858 [M+H]



MS (ESI): miz [M+H] 14 cy"........,,,.OH 1 69 min 6 (4D0°MHz) = 8.20 (Method 4); (t, 1H), 7.95 (d, 2H),
11011 miz = 5907 Hh(Sedh). 7.58 (d, 2H), 7.50 (d, 2H), NC CN

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyIN-(tert-butoxycarbonyl)glycyl-L-leucinate

O
@]
HN CH,
o/\/ON
CH,

5 80 mg (0.45 mmol) oN-(tert-butoxycarbonyl)glycinavere initially charged in 5.0 ml of DMF,
and 95 mg (0.49 mmol) of 1-(3-dimethylaminoprop$dgthylcarbodiimide hydrochloride, 95 mg
(0.62 mmol) of 1-hydroxy-1H-benzotriazole hydrateda267 mg (2.06 mmol) of N,N-
diisopropylethylamine were added. The mixture wésesl until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2-{4-[2-({[2-(4-chibphenyl)-1,3-thiazol-4-yl|methyl}sulfanyl)-

10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno¥gthyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room tempexdor 18 h. The reaction mixture was added
to 300 ml of water. The residue formed was filteoffiwith suction and washed with 20 ml of
water. The crude product was suspended in 15 miathanol and sonicated in an ultrasonic bath
for 5 min. The residue was filtered off with suctiand washed with 10 ml of diethyl ether. This

15 gave 0.17 g (47% of theory) of the desired targetmound.

LC/MS (Method 2): R= 1.56 min; MS (ESIpos): m/z = 844 [M+H]



7.11(d, 2H),4.90 (t,  1H),4.71 (s, 2H), Hs HNNss N-2%.08 (¢, 2H), 3.74 (q, 2H), 3.48 (q, 2H), it 1.51
(septet, 1H), 1.39 Qe ABAP B iRENs: C!  (34% of theory)

Example 1

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
(pyrrolidin-1-yl)pyridine-3,5-dicarbonitrile

OH
O/\/
NC CN
|\
= =
N\
5 Cl

At RT, 90 mg (0.17 mmol) of 2-chloro-6-({[2-(4-chiaphenyl)-1,3-thiazol-4-ylImethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtrile [Example 2A] and 30 pl (0.37 mmol) of
pyrrolidine were stirred in 2.3 ml of THF for 30 miAbout 12 ml of water were added to the
reaction mixture, the suspension formed was freeth fTHF on a rotary evaporator, and the
10 precipitate formed was filtered off and washed wititer and dried under high vacuum. This gave

78 mg (81% of theory) of the desired target compgoun

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.d7ZH), 7.10 (d,
2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.07 (t, 2H), 3@®8 s, 4H), 3.74 (q, 2H), 1.94 (br s, 4H).

LC-MS (Method 5): R= 2.63 min; MS (ESlpos): m/z = 574 [M+H]



150......""..."OH 1 45 min 6 (400 MHz) = 7.94 (Methdd 2); (d, 2H), 7.69 (s, 1H), SO m/z = 602 7.58
(d, 2H), 7.50 (d, 2H), A 494, 2H), NO ON 4.69 (s, 2H), 4.09 (t,

10

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-

(methylamino)pyridine-3,5-dicarbonitrile

O/\/OH
NC N CN
H.C =
3 \H N S/\(\S
N\

Cl
At RT, 3.0 g (5.56 mmol) of 2-chloro-6-({[2-(4-chiaphenyl)-1,3-thiazol-4-yllmethyl}sulfanyl)-4-
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarboriligr [Example 2A] and 11.12 ml (22.24 mmol)
of methylamine were stirred in 75 ml of THF ovelftigAbout 300 ml of water were added to the
reaction mixture, and the precipitate formed wéeritd off and washed with water and dried

under high vacuum. This gave 2.69 g (91% of theofyhe desired target compound.

'H-NMR (400 MHz, DMSO-¢): 3 = 8.12 (q, 1H), 7.96 (d, 2H), 7.69 (s, 1H), 7.892H), 7.48 (d,
2H), 7.11 (d, 2H), 4.91 (t, 1H), 4.72 (s, 2H), 4@2H), 3.74 (g, 2H), 3.01 (d, 3H).

LC-MS (Method 5): R= 2.41 min; MS (ESlpos): m/z = 534 [M+H]



109,+

2H), 3.92-3.59 (m, ........ wexkxk s\ S N'-- 7H), 1.78 (br's,4H), 11 CI  (93% of theory) BHC 08 1
072-Foreign Coungigs,z099-11-26 -121 - Example No. Structure (yield)

10

15

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stdnyl)-6-(ethylamino)-4-[4-(2-hydroxy-
ethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC CN
X
=
He” N7 N s/\(\
H S
N\

Cl
At RT, 100 mg (0.17 mmol) of 2-chloro-6-({[2-(4-avbphenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
0.17 ml (0.33 mmol) of ethylamine (2M solution i) were stirred in 2 ml of THF for 30 min.
Another 0.17 ml (0.33 mmol) of ethylamine (2M sadatin THF) was then added, and the mixture
was stirred at RT for 2 h. About 15 ml of water wexdded to the reaction mixture, and the
precipitate formed was filtered off, washed withteraand dried under high vacuum. This gave 81

mg (89% of theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-¢): 3 = 8.19 (q, 1H), 7.95 (d, 2H), 7.67 (s, 1H), 7.882H), 7.48 (d,
2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4@%H), 3.74 (g, 2H), 3.50 (Quintett, 2H), 1.Q9 (
3H).

LC-MS (Method 7): R= 2.87 min; MS (ESIpos): m/z = 548 [M+H]



LC-MS: 11, [min] (Method): MS (ESI): 111-NMR (HMSG-d6): miz [M+H] 16 0"....."..."..OH 1 69 min 6
(400 MHz) = 7.94, Mefbgd 4); (d, 2H), 7.68 (s, 1H), 110 m/z =602 7.58 (d, 2H), 7.52 (d, 2H), 7.10 (d,
2H), NC

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stanyl)-6-(dimethylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC SN CN
H.C | =
3 \I?l N S/\(\S
CH N=

Cl
5 At 100°C, 80 mg (0.15 mmol) of 2-chloro-6-({[2-(44orophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
28 mg (0.30 mmol) of methanesulfonamide were stirre 1.5 ml of DMF overnight. After
cooling, the crude product was purified by prepaeatiPLC (acetonitrile/water). This gave 41 mg
(50% of theory) of the target compound.

10 'H-NMR (400 MHz, DMSO-g): & = 7.96 (d, 2H), 7.70 (s, 1H), 7.59 (d, 2H), 7.817H), 7.10 (d,
2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3(&4 2H), 3.34 (s, 6H).

LC-MS (Method 7): R= 2.81 min; MS (ESIpos): m/z = 548 [M+H]



CN 4.69 (s, 2H), 4.55 (d, H3C....-).0,N-—  1.72-1.801m, 3H), 4. Cl 1.11 (q, 2H), 0.86 (d, 3H). (94%
of theory) 17 OCiL1,3Q gnin 6 (400 MHz) = 7.95

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-6-[ethyl(methyl)amino]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC CN
| X
=
He” N7 N s/\(\
| S
CH N=

Cl
5 At RT, 60 mg (0.11 mmol) of 2-chloro-6-({[2-(4-chimphenyl)-1,3-thiazol-4-ylimethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtrile  [Example 2A] and 0.019 ml (0.22
mmol) of N-ethylmethylamine were stirred in 1.5 ml of THF 80 min. About 15 ml of water
were added to the reaction mixture, and the agupbase was extracted 3x with ethyl acetate.
The combined organic phases were washed once @dibra chloride solution, dried over sodium
10 sulfate, concentrated by evaporation and dried whdgh vacuum. This gave 63 mg (99% of

theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7.81ZH), 7.10 (d,
2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3:BGO (m, 4H), 3.31 (s, 3H), 1.19 (t, 3H).

LC-MS (Method 3): R= 3.02 min; MS (ESlpos): m/z = 562 [M+H]



(Method 2); (d, 2H), 7.70 (s, 1H), 01 m/z = 590 7.59 {d'2H), 7.54 (d, 2H), 7.11 (d, 2H),  4.69 (s, 2H),
4.09 (t, NCCN £, 2H)e393-3.87 (m,

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stanyl)-6-(diethylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC CN
| X
=
HC N7 N s/\(\
s
J N

Cl
5 At RT, 60 mg (0.11 mmol) of 2-chloro-6-({[2-(4-chimphenyl)-1,3-thiazol-4-ylimethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtrile  [Example 2A] and 0.023 ml (0.22
mmol) of diethylamine were stirred in 1.5 ml of TH# 30 min. About 15 ml of water were added
to the reaction mixture, and the aqueous phaseewaacted 3x with ethyl acetate. The combined
organic phases were washed once with saturatecbas|isdium chloride solution, dried over
10 sodium sulfate, concentrated by evaporation areidinder high vacuum. This gave 67 mg (99%

of theory, purity 95%) of the desired target comuohu

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.70 (s, 1H), 7.59 (d, 2H), 7.d9ZH), 7.10 (d,
2H), 4.91 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3:BGO (m, 6H), 3.31 (s, 3H), 1.20 (t, 6H).

LC-MS (Method 3): R= 3.11 min; MS (ESlpos): m/z = 576 [M+H]



LTS\ 4H), 3.73 (t, 2H), S 3.71-3.62 (m, 4H). N—" 41T I (95% of theory)
Example 7

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-

(propan-2-ylamino)pyridine-3,5-dicarbonitrile

O/\/OH
NC CN
H,C | N
P
He™ N7 N S/\(\s
N\

Cl
5 At RT, 60 mg (0.11 mmol) of 2-chloro-6-({[2-(4-chimphenyl)-1,3-thiazol-4-ylimethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtmiie  [Example 2A] and 0.011 ml (0.13
mmol) of isopropylamine were stirred in 1.5 ml dflff for 60 min. Another 11 pl (0.13 mmol) of
isopropylamine were then added, and the mixturestia®d at RT for another 60 min. About 10
ml of water were added to the reaction mixture, #uedprecipitate formed was filtered off, washed
10 with water and dried under high vacuum. This gaben®) (56% of theory) of the desired target

compound.

'H-NMR (400 MHz, DMSO-g): & = 7.96 (d, 2H), 7.80 (d, 1H), 7.67 (s, 1H), 7.882H), 7.48 (d,
2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.68 (s, 2H), 44689 (m, 1H), 4.09 (t, 2H), 3.74 (q, 2H), 1.13 (d,
6H).

15 LC-MS (Method 7): R= 2.98 min; MS (ESIpos): m/z = 562 [M+H]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 122 - Exafple No. Structure (yield) LC-MS: 11, [min]
(Method); MS (ESE;1hsMMR (HMSO-d6): miz [M+H] 18 0"........."70H 1 52 min 6 (400 MHz) = 7.95
(Method 2): (d, 2H), 7.67 (s, 1H), 110 m/z = 616 7.59 (d, 2H), 7.54 (d,

2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3-thiat-4-yllmethyl}sulfanyl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

OH
O/\/
CN
NC | X
= =
N\

Cl
5 At RT, 100 mg (0.19 mmol) of 2-chloro-6-({[2-(4-adrbphenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
0.015 ml (0.22 mmol) of azetidine were stirred ib thl of THF overnight. Another 0.025 ml (0.36
mmol) of azetidine was then added, and the mixtwae once more stirred at RT overnight. About
10 ml of water were added to the reaction mixtamg the precipitate formed was filtered off,
10 washed with water and dried under high vacuum. ghige 85 mg (82% of theory) of the desired

target compound.

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.d7ZH), 7.10 (d,
2H), 4.90 (t, 1H), 4.68 (s, 2H), 4.48 (br s, 4HP8(t, 2H), 3.73 (g, 2H), 2.38 (Quintett, 2H).

LC-MS (Method 4): R= 1.52 min; MS (ESlpos): m/z = 560 [M+H]



OH),711 (d, 2H), NC CN 4.68 (s, 2H), 4.09 (t,  2H),3856-3.80 (m, H,C S.'s...say/Ns N - - 4H), 3.73
(t, 2H), HI,.C Example 9

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stdnyl)-6-(cyclopropylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

OH
O/\/

Cl
5 At RT, 50 mg (0.09 mmol) of 2-chloro-6-({[2-(4-chimphenyl)-1,3-thiazol-4-ylimethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtrile  [Example 2A] and 0.013 ml (0.19
mmol) of cyclopropanamine were stirred in 1.3 mI¥IF overnight. The crude product was
purified directly by preparative HPLC (acetonitfilater). The collected product fractions were
once more dissolved in 2 ml of DMF, 0.013 ml (Orinol) of cyclopropanamine was added and
10 the mixture was stirred at RT overnight. The crymleduct was then once more purified by
preparative HPLC (acetonitrile/water). This gave rAg (39% of theory) of the desired target

compound.

'H-NMR (400 MHz, DMSO-¢): & = 8.30 (br s, 1H), 7.94 (d, 2H), 7.68 (s, 1H),97(8, 2H), 7.48
(d, 2H), 7.10 (d, 2H), 4.90 (t, 1H), 4.78 (s, 2409 (t, 2H), 3.74 (q, 2H), 3.01-2.94 (m, 1H), 6.78
15  0.65 (m, 4H).

LC-MS (Method 6): R= 3.05 min; MS (ESIpos): m/z = 560 [M+H]



140-1.36 (M, 4H), . 0.92 (s, 6H). CI (96% of theory) “1 OC)H 1 32 min 6 (400 MHz) = 7.94 (Method
2); (d, 2H), 7.70 (gbihbie 491 m/z = 598

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stdnyl)-6-(cyclobutylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

Cl
5 At RT, 80 mg (0.15 mmol) of 2-chloro-6-({[2-(4-chimphenyl)-1,3-thiazol-4-ylimethyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbtmiie [Example 2A] and 26 pl (0.30 mmol) of
cyclobutanamine were stirred in 1.5 ml of DMF ovght. The reaction mixture was then purified

by preparative HPLC (acetonitrile/water). This ga¥& mg (65% of theory) of the target
compound.

10 *H-NMR (400 MHz, DMSO-g): & = 8.28 (d, 1H), 7.97 (d, 2H), 7.68 (s, 1H), 7.897H), 7.48 (d,
2H), 7.11 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4@intett, 1H), 4.09 (t, 2H), 3.74 (q, 2H), 2.20-
2.10 (m, 4H), 1.68-1.49 (m, 2H).

LC-MS (Method 6): R= 3.18 min; MS (ESIpos): m/z = 574 [M+H]



7.58 (d, 2H), 7.54 (d, 2H),711 (d, 2H), 6.50-6.18 (m, IH), NCCN  4.70 (s, 2H), 4.32- /SH\ 4.20
(m, 2H), 4.09 (t, S, 2kHB134 (t. 2H), 3.49

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
[(3,3,3-trifluoropropyl)amino]pyridine-3,5-dicarbirile

O/\/OH
NC CN
. X
F |
_
F NT N s/\(\
H S
N\

Cl
5 At 100°C, 150 mg (0.21 mmol, purity about 74%) etttoro-6-({[2-(4-chlorophenyl)-1,3-thiazol-
4-yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyjridine-3,5-dicarbonitrile  [Example 2A]
and 93 mg (0.82 mmol) of 3,3,3-trifluoropropan-lhaenwere stirred in 2.0 ml of DMF for 2 h.
The reaction mixture was then diluted with aboumilof water and about 3 ml of THF and

purified by preparative HPLC (acetonitrile/wate®A4% TFA). This gave 105 mg (83% of theory)
10 of the target compound.

'H-NMR (400 MHz, DMSO-¢): 8 = 8.32 (t, 1H), 7.93 (d, 2H), 7.68 (s, 1H), 7.5882H), 7.49 (d,
2H), 7.12 (d, 2H), 4.91 (t, 1H), 4.73 (s, 2H), 4@RH), 3.78-3.69 (M, 4H), 2.61-2.49 (m, 2H).

LC-MS (Method 2): R= 1.34 min; MS (ESIpos): m/z = 616 [M+H]



N --- ilk (s, 3H). CI (63% of theory) BHC 08 1 07'21-]|'§o'reign Countries/ 2009-11-26 - 123 - Example
No. Structure (yie@&@g/@: 11, [min] (Method); MS (ESI): 111-NMR (HMSO-d6):

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
(propylamino)pyridine-3,5-dicarbonitrile

O/\/OH
NC S CN
H.C | =
AN s/\(\
H S
N\

Cl
5 At RT, 100 mg (0.19 mmol) of 2-chloro-6-({[2-(4-adrbphenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
30 pl (0.37 mmol) of n-propylamine were stirred2i» ml of THF for 2 h. The reaction mixture
was then purified by preparative HPLC (acetonitwikgter + 0.1% TFA). This gave 67 mg (64% of
theory) of the target compound.

10 'H-NMR (400 MHz, DMSO-g): & = 8.20 (t, 1H), 7.94 (d, 2H), 7.63 (s, 1H), 7.88ZH), 7.49 (d,
2H), 7.11 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4@92H), 3.74 (q, 2H), 3.43-3.34 (m, 2H), 1.49
(Quintett, 2H), 0.78 (t, 3H).

LC-MS (Method 2): R= 1.40 min; MS (ESIpos): m/z = 562 [M+H]



miz [M+H] 20 0
m/z = 576 7.58 (d

10

15

..... "......" OH 1 40 min 6 (400 MHz) = 785  (Method 2): (d, 2H), 7.68 (s, 1H), 101

Egm9%5§ (d, 2H),711 (d, 2H), NO ON 4.69 (s, 2H), 4.09 (t, /

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
(piperidin-1-yl)pyridine-3,5-dicarbonitrile

O/\/OH

Cl
At RT, 300 mg (0.41 mmol, purity about 74%) of dexl-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
163 pl (1.65 mmol) of piperidine were stirred i Bnl of THF for 2 h. The reaction mixture was
then diluted with about 1 ml of water and about I30mTHF and purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 215 8% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-g): & = 7.96 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7.84ZH), 7.11 (d,
2H), 4.90 (br s, 1H), 4.69 (s, 2H), 4.09 (t, 2HBB3.78 (M, 4H), 3.74 (t, 2H), 1.70-1.54 (m, 6H).

LC-MS (Method 2): R= 1.45 min; MS (ESIpos): m/z = 588 [M+H]

The examples listed in Table 4 are prepared anallgdo Example 13 from the appropriate
starting materials. The amount of amine added2s12) equivalents based on the 2-chloro-6-({[2-
(4-chlorophenyl)-1,3-thiazol-4-yllmethyl}sulfany-[4-(2-hydroxyethoxy) phenyl]pyridine-3,5-

dicarbonitrile [Example 2A]:



(86% of

2H), 3.76-3.60 (M, S'....."....r.s 4H), 3.32 (s, 3H), N."-£%2 (Sextett, 2H), 0.80 (t, 3H). . ClI
theory) Table 4:
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R¢ [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
14 o ~OH 1.69 min 3 (400 MHz) = 8.20
(Method 4); | (t, 1H), 7.95 (d, 2H),
m/iz=590 |7.64 (s, 1H), 7.58 (d,
2H), 7.50 (d, 2H),
NC | N 7.11 (d, 2H), 4.90 (t,
1H), 4.71 (s, 2H),
)CEJN U 4.08 (t, 2H), 3.74 (q,
N\
H,C 2H), 3.48 (q, 2H),
1.51 (septet, 1H), 1.39
(0, 2H), 0.80 (d, 6H).
Cl
(34% of theory)
15 OH 1.45 min 0 (400 MHz) = 7.94
)\ (Method 2); |(d, 2H), 7.69 (s, 1H),
| A m/z=602 |7.58 (d, 2H), 7.50 (d,
= 2H), 7.10 (d, 2H),
N C\I/ N 4.69 (s, 2H), 4.09 (t,
| 2H), 3.92-3.59 (m,
N/\N//\S/Y\S 7H), 1.78 (br s, 4H),
N= 1.50 (br s, 4H).
Cl

(93% of theory)




21 cr,
2H), 7.52 (d, 2H)

...... 70H 1 32 min 6 (400 MHz) = 7.96  (Method zj)zj(d 2H), 7.69 (s, 1H),

59 (d,

0 m/z=5927.
LA NOON288 (o), #0976 2 \E0 (& 2w Dmso-
No. (yield) R [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
16 O/\/OH 1.69 min 0 (400 MHz) = 7.94
(Method 4); |(d, 2H), 7.68 (s, 1H),
m/z =602 |7.58(d, 2H), 7.52 (d,
2H), 7.10 (d, 2H),
NC x-CN 4.69 (s, 2H), 4.55 (d,
» _ 2H), 4.09 (t, 2H), 3.76
/O\‘ N S/\\/\S (t, 3H), 3.18 (t, 2H),
N\
H,C 1.72-1.60 (m, 3H),
1.11 (g, 2H), 0.86 (d,
3H).
Cl
(94% of theory)
17 O/\/OH 1.30 min 0 (400 MHz) = 7.95
(Method 2); |(d, 2H), 7.70 (s, 1H),
m/z=590 |7.59 (d, 2H), 7.54 (d,
2H), 7.11 (d, 2H),
4.69 (s, 2H), 4.09 (t,
NC CN
| X 2H), 3.93-3.87 (m,
_ 4H), 3.73 (t, 2H),
(\N N S/\(\
\) S 3.71-3.62 (m, 4H).
o] N=
Cl

(95% of theory)




/| Ss (t 2H), 3.54 (t, 2H), N."- 340 (s, 3H), 3.20 (s, 3A). 40 ClI

(63% of theory)

Example Structure LC-MS: 'H-NMR (DMSO-
No. (vield) R; [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
18 O/\/OH 1.52 min d (400 MHz) = 7.95
(Method 2); |(d, 2H), 7.67 (s, 1H),
m/iz=616 |7.59 (d, 2H), 7.54 (d,
2H), 7.11 (d, 2H),
NC O 4.68 (s, 2H), 4.09 (t,
» 2H), 3.86-3.80 (m,
N N S =
7© /\N(\S 4H), 3.73 (t, 2H),
H.C
he 1.40-1.36 (m, 4H),
0.92 (s, 6H).
Cl
(96% of theory)
19 OH 1.32 min 0 (400 MHz) =7.94
O/\/ ( )
(Method 2); |(d, 2H), 7.70 (s, 1H),
m/iz=598 |7.58 (d, 2H), 7.54 (d,
2H), 7.11 (d, 2H),
6.50-6.18 (m, 1H),
NC CN
| X 4.70 (s, 2H), 4.32-
H,C 7 4.20 (m, 2H), 4.09 (t,
S 2H), 3.74 (t, 2H), 3.4
F N=
(s, 3H).
F
Cl

A\~




(87% of theory) BHC 08 1 072-Foreign Countries/ 2009-11-26 - 124 - Example No. Structure (yield)

LC-MS: I, [min] (M

=8.12 (Method

(87% of theory)

\@H;lr%ié, MS(ESD: J.J.J.gmygf&@-uwau a6)—m {évm-glj 22 JlIr‘I‘KIWIRL(ﬁR/IW 6 (400 MH2z)
2);|\%. 1H), 7.94 (d, 2H), (yield) R, [min] do):
t 6,
(Method);
MS (ESI):
m/z [M+H]"*
20 O/\/OH 1.40 min 5 (400 MHz) = 7.95
(Method 2); |(d, 2H), 7.68 (s, 1H),
m/z=576 |7.58 (d, 2H), 7.53 (d,
2H), 7.11 (d, 2H),
NG cN 4.69 (s, 2H), 4.09 (t,
| o 2H), 3.76-3.60 (m,
HC N S/\(\S 4H), 3.32 (s, 3H),
Hsc\) N= 1.62 (Sextett, 2H),
0.80 (t, 3H).
cl
(86% of theory)
21 O/\/OH 1.32 min 3 (400 MHz) = 7.96
(Method 2); |(d, 2H), 7.69 (s, 1H),
m/z=592  |7.59 (d, 2H), 7.52 (d,
2H), 7.11 (d, 2H),
NG O 4.69 (s, 2H), 4.09 (t,
| 2H), 3.96 (t, 2H), 3.74
HC N S/\(\ (t, 2H), 3.54 (t, 2H),
H N= S 3.40 (s, 3H), 3.20 (s,
3H).
ch’o
cl




1101 miz =578 7.69 (s, 1H), 7.59 (d, 2H), 7.49 (d, 2H)-*Ri0 ON 7.11 (d, 2H),490 (¢, / 1H), 4.70 (s,

2H), HNNS'..ey-

BB (6 2H) 374 (T sl 368 (T 2H) T coms: TH-NMR (DMSO-
No. (vield) R; [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
22 O/\/OH 1.28 min 5 (400 MHz) = 8.12
(Method 2); | (t, 1H), 7.94 (d, 2H),
m/iz=578 |7.69 (s, 1H), 7.59 (d,
2H), 7.49 (d, 2H),
NG L CN 7.11 (d, 2H), 4.90 (t,
| 1H), 4.70 (s, 2H),
HN N S/Y\S 4.09 (t, 2H), 3.74 (q,
N= 2H), 3.68 (q, 2H),
3.42 (t, 2H), 3.19 (s,
e 3H).
cl
(87% of theory)
23 o/\/OH 1.33 min 3 (400 MHz) = 8.11
(Method 2); | (t, 1H), 7.95 (d, 2H),
m/z=592 |7.68 (s, 1H), 7.59 (d,
2H), 7.49 (d, 2H),
\C N 7.11 (d, 2H), 4.70 (s,
| X 2H), 4.09 (t, 2H), 3.7+
™ N/ s/\(\ (t, 2H), 3.65 (g, 2H),
. S 3.48 (t, 2H), 3.38 (q,
2H), 1.03 (t, 3H).
0
[
CH,
Cl

(88% of theory)




342 (t, 2H), 3.19 (s, . 3H). CI (87% of theory) 23 OCJH 133 min 6 (400 MHz) =8.11 (Method 2); (t,

1H), 7.95 (d, 2H)reltGe Structure LC-MS: 'H-NMR (DMSO-
No. (vield) R; [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
24 O/\/OH 1.37 min 5 (400 MHz) = 7.96
(Method 2); |(d, 2H), 7.68 (s, 1H),
m/z=618 |7.59 (d, 2H), 7.55 (d,
2H), 7.10 (d, 2H),
NG N 4.68 (s, 2H), 4.13-
| P 4.05 (m, 4H), 3.72 (t,
/O N S/Y\S 2H), 3.67-3.58 (m,
. N= 2H), 3.50-3.38 (m,
Cl?Hs 1H), 3.23 (s, 3H),
1.96-1.87 (m, 2H),
1.56-1.46 (m, 2H).
cl
(35% of theory)
25 O/\/OH 1.58 min 5 (400 MHz) = 7.95
(Method 4); | (d, 2H), 7.69 (s, 1H),
m/z=618 |7.59 (d, 2H), 7.49 (d,
2H), 7.10 (d, 2H),
\C N 4.70 (s, 2H), 4.14 (br
| X s, 1H), 4.09 (t, 2H),
N N/ < /\(\ 3.99-3.70 (m, 6H),
C/ e S 3.48-3.34 (m, 2H),
2.12-1.93 (m, 2H),
O 1.05 (t, 3H).
H.C
Cl
(68% of theory)




m/z = 592 7.68 (s, 1H), 7.59 (d, 2H), 7.49 (d, 2H), NC'CRP 7.11 (d, 2H),470 (s,  2H), 4.0 (t, 2H), 3.74
HN S Y.V gedlle 365 (a, 2H), SN - 348 (t, 2H), 3.38 (q,

10

15

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stdanyl)-6-(3,3-difluoropyrrolidin-1-yl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC CN
| X
— _
N N S/\(\s
F N=

Cl
At RT, 100 mg (0.19 mmol) of 2-chloro-6-({[2-(4-avbphenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A] and
53 mg (0.37 mmol) of 3,3-difluoropyrrolidine hydidoride and 52 pl (0.37 mmol) of
triethylamine were stirred in 2.5 ml of THF for 2 Thhe reaction mixture was then diluted with
about 1 ml of water and about 3 ml of THF and pedfoy preparative HPLC (acetonitrile/water +
0.1% TFA). This gave 62 mg (54% of theory) of targget compound.

H-NMR (400 MHz, DMSO-¢): & = 7.92 (d, 2H), 7.71 (s, 1H), 7.58 (d, 2H), 7.802H), 7.11 (d,
2H), 4.72 (s, 2H), 4.29 (t, 2H), 4.17-4.07 (m, 4BI)3 (t, 2H), 2.62-2.50 (m, 2H).

LC-MS (Method 2): R= 1.35 min; MS (ESIpos): m/z = 610 [M+H]

The examples listed in Table 5 are prepared anaklgdo Example 26 from the appropriate
starting materials. The amount of amine added52210 equivalents, that of triethylamine 2.0-3.0
equivalents based on the 2-chloro-6-({[2-(4-chldrepyl)-1,3-thiazol-4-yllmethyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrilExample 2A]:



2H), 1.03 (t, 3H). 110~ CI (88% of theory) BHC 081'072-Foreign Countries/ 2009-11-26 - 125 -
Example StructurghCsMS: 111-NMR (HMSO- No. (yield) I, [min]

Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R¢ [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
27 O/\/OH 1.36 min 0 (400 MHz) = 7.95

(Method 2); | (d, 2H), 7.70 (s, 1H),
miz=624 | 7.59 (d, 2H), 7.55 (d,
oH), 7.12 (d, 2H),
NC CN 4.90 (t, 1H), 4.71 (s,
| P 2H), 4.00 (t, 2H),
7@ N S/Y\S 4.02-3.93 (m, 4H),
c N= 3.74 (q, 2H), 2.19-
2.05 (m, 4H).

(48% of theory)

28 O/\/OH 1.63 min 0 (400 MHz) = 7.95
(Method 4); | (d, 2H), 7.69 (s, 1H),
m/z =656 |7.58 (d, 2H), 7.56 (d,
2H), 7.11 (d, 2H),
NC N 4.90 (br s, 1H), 4.70
P (s, 2H), 4.64 (d, 2H),
S 4.09 (t, 2H), 3.74 (t,
2H), 3.22 (t, 2H),
F 2.78-2.62 (m, 1H),
1.91-1.82 (m, 2H),
Cl 1.50-1.39 (m, 2H).

(87% of theory)




d6):

(Method);

+=

MS (ESD:  miz [M+H] 24 0.",..22BH 137 min 6 (400 MHz) = 7.96
Example Structure LC-MS: 'H-NMR (DMSO-
No. (vield) R; [min] de):
(Method);
MS (ESI):
m/z [M+H]"*
29 OH 1.36 min 5 (400 MHz) = 7.96
O/\/ ( )
(Method 2); |(d, 2H), 7.71 (s, 1H),
m/z=596 |7.58 (d, 2H), 7.49 (d,
2H), 7.12 (d, 2H),
4.89 (t, 4H), 4.71 (s,
NC CN
| N 2H), 4.09 (t, 2H), 3.74
= (t, 2H).
N~ N s/\(\
S
N\
F
F
Cl
(89% of theory)
30 OH 1.32 min 5 (400 MHz) = 7.96
O/\/ ( )
(Method 2); | (d, 2H), 7.69 (s, 1H),
m/iz=590 |7.58 (d, 2H), 7.47 (d,
2H), 7.10 (d, 2H),
4.85 (brs, 1H), 4.72-
NC CN
| X 4.55 (m, 4H), 4.32-
—Z 4.28 (m, 1H), 4.27-
NT N s/\(\
):/ S 4.15 (m, 2H), 4.09 (t,
N\
o 2H), 3.74 (t, 2H), 3.24
\CH3 (s, 3H).
Cl
(76% of theory)

F=




(Method 2): (d, 2H), 7.68 (s, 1H), 101 m/z = 618 7.59%d, 2H), 7.55 (d, 2H), 7.10 (d, 2H), NC ON
4.68 (s, 2H), 4135, 4 dle0B (M, 4H), 3.72 (t,

10

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimethyl}stanyl)-6-(3,3-difluoropiperidin-1-yl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
CN
NC | N
F = _—
F NN S/\(\S
N\

Cl
At RT, 150 mg (0.20 mmol, purity about 74%) of desb-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pidine-3,5-dicarbonitrile [Example 2A], 64
mg (0.41 mmol) of 3,3-difluoropiperidine hydrochilie and 57 pul (0.41 mmol) of triethylamine
were stirred in 3 ml of THF for 2 h. The reactionxtare was then diluted with about 1 ml of
water and about 3 ml of THF and purified by prefgeaHPLC (acetonitrile/water + 0.1% TFA).
This gave 90 mg (71% of theory) of the target coumab

'H-NMR (400 MHz, DMSO-g): & = 7.95 (d, 2H), 7.69 (s, 1H), 7.56 (d, 4H), 7.822H), 4.90 (br
s, 1H), 4.71 (s, 2H), 4.17 (t, 2H), 4.09 (t, 2HPB3.85 (m, 2H), 3.74 (t, 2H), 2.20-2.07 (m, 2H),
1.86-1.78 (m, 2H).

LC-MS (Method 2): R= 1.34 min; MS (ESIpos): m/z = 624 [M+H]



NNS".....syN'S 2H), 3.67-3.58 (M, O-........%) N- 2Ff},3.50-3.38 (m, 1 1H), 3.23 (s, 3H), CH, .
1.96-1.87 (m, ZH)ExamQIe 32

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
[(2,2,2-trifluoroethyl)amino]pyridine-3,5-dicarbdrnie

O/\/OH

NC CN
F

N
F\)/\ | ~ N
N N S
S

5 140 mg (0.260 mmol) of 2-chloro-6-({[2-(4-chlorophd)-1,3-thiazol-4-yllmethyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrijf&xample 2A] and 52 mg (0.519 mmol) of
2,2,2-trifluoro-1-aminoethane were dissolved in 2 aoh tetrahydrofuran and stirred at room
temperature overnight. A further 52 mg (0.519 mnadI2,2,2-trifluoro-1-aminoethane were added
and stirring was continued for 6 hours, after whilsé reaction mixture was heated to 50°C and

10 stirred at this temperature overnight. A further B® (0.519 mmol) of 2,2,2-trifluoro-1-
aminoethane were were added. The mixture was tiireadsinitially at 50°C for 2 hours and then
under reflux for four hours. Without further worksuthe reaction mixture was purified by
preparative HPLC. 36 mg (yield: 23%) of the targetpound were obtained.

'H-NMR (400 MHz, DMSO-¢): & = 8.59 (t, 1H), 7.95 (d, 2H), 7.69 (s, 1H), 7.882H), 7.53 (d,
15  2H), 7.13 (d, 2H), 4.92 (t, 1H), 4.71 (s, 2H), 484, 2H), 4.09 (t, 2H), 3.74 (m, 2H).

LC-MS (Method 1): R= 2.77 min; MS (ESIpos): m/z = 602 [M+H]



1.56-146 (m, 2H).

10

Cl  (35% of theory) 25 OC)H 1'B8'min 6 (400 MHz) = 7.95
Example 33

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimethyl}stanyl)-6-[(2-fluoroethyl)amino]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC | N CN
F —
O
H

S

140 mg (0.260 mmol) of 2-chloro-6-({[2-(4-chlorophd)-1,3-thiazol-4-yllmethyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrifexample 2A], 52 mg (0.519 mmol) of 2-
fluoroethylamine hydrochloride and 67 mg (0.519 Mrmaf N,N-diisopropylethylamine were
dissolved in 2 ml of tetrahydrofuran and stirredc@m temperature overnight. Without further
work-up, the reaction mixture was purified by prepige HPLC. 78 mg (yield: 53% of theory) of

the target compound were obtained.

'H-NMR (400 MHz, DMSO-¢): 8 = 8.29 (t, 1H), 7.95 (d, 2H), 7.68 (s, 1H), 7.57 ZH), 7.50 (d,
2H), 7.12 (d, 2H), 4.91 (t, 1H), 4.69 (s, 2H), 4(B91H), 4.47 (t, 1H), 4.08 (t, 2H), 3.84 (m, 1H),
3.80-3.73 (m, 3H).

LC-MS (Method 2): R= 1.27 min; MS (ESIpos): m/z = 566 [M+H]



(Method 4): (d, 2H), 7.69 (s, 1H), 101 m/z = 618 7.59'f 2H), 7.49 (d, 2H), 7.10 (d, 2H),  4.70 (s,
2H),4l4 (bl’ NC %%mme 34

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl}stanyl)-6-[(2,2-difluoroethyl)amino]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

NC CN

AN
PO
N N S
7:/\H /\[\>’®’Cl
S

5 140 mg (0.260 mmol) of 2-chloro-6-({[2-(4-chlorophd)-1,3-thiazol-4-yllmethyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrijf&xample 2A], 61 mg (0.519 mmol) of 2,2-
difluoroethylamine hydrochloride and 67 mg (0.51&hoh) of N,N-diisopropylethylamine were
dissolved in 2 ml of tetrahydrofuran and stirredc@m temperature overnight. Without further
work-up, the reaction mixture was purified by pregige HPLC. 77 mg (yield: 51% of theory) of

10 the target compound were obtained.

'H-NMR (400 MHz, DMSO-g): & = 8.41 (m, 1H), 7.95 (d, 2H), 7.69 (s, 1H), 7.672H), 7.51 (d,
2H), 7.13 (d, 2H), 6. 17 (tt, 1H), 4.92 (t, 1H)72.(s, 2H), 4.09 (t, 2H), 3.90 (m, 2H), 3.75 (m,
2H).

LC-MS (Method 2): R= 1.28 min; MS (ESIpos): m/z = 584 [M+H]



s, 1H), 4.09 (t, 2H), ./S.s..9..1%N 3.99-3.70 (m, 6H}>>5 N"-- 348-3.34 (m, 2H),  2.12-1.93 (m,
2H), Example 35

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyl}stanyl)-4-[4-(2-hydroxyethoxy) phenyl]-6-
[methyl(2,2,2-trifluoroethyl)amino]pyridine-3,5-dacbonitrile

CN
NC | N
FF = =
YT
F CH, N==

Cl

5 41 mg (0.27 mmol) of 2,2,2-trifluoro-N-methylethamae hydrochloride were dissolved in 2 ml of
DMF, 40 mg of Amberlyst A-21 were added and thetori was stirred at RT for 30 min. The
mixture was filtered off and added to 100 mg (Qridhol, purity about 74%) of 2-chloro-6-({[2-(4-
chlorophenyl)-1,3-thiazol-4-ylmethyl}sulfanyl)-44f(2-hydroxyethoxy)phenyl]pyridine-3,5-
dicarbonitrile [Example 2A], and the solution wagred at RT overnight. In a separate flask,

10 another 82 mg (0.54 mmol) of 2,2,2-trifluoro-N-mgtthanamine hydrochloride were then
dissolved in 0.5 ml of DMF, 80 mg of Amberlyst A-2é&re added and the mixture was stirred at
RT for 30 min. The mixture was filtered off and addo the first solution. The reaction mixture
obtained was stirred at RT overnight. The mixtu@svthen warmed to 60°C, and the reaction
mixture was stirred at this temperature overnigfier which it was heated to 100°C. After stirring

15 at 100°C overnight, the mixture was diluted wittitde water/THF and purified by preparative
HPLC (acetonitrile/water + 0.1% TFA). This gaver@gd (74% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-g): & = 7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.862H), 7.11 (d,
2H), 4.90 (br s, 1H), 4.78 (q, 2H), 4.70 (s, 2HRSKt, 2H), 3.73 (t, 2H), 3.51 (s, 3H).

LC-MS (Method 2): R= 1.36 min; MS (ESIpos): m/z = 616 [M+H]



1.05(t, 3H). Cl (68% of theory) BHC 08 1 0723 dreign Countries/ 2009-11-26 - 126 - Example

.26 2-(f [2-(4-Ch|or%%kl,3-thiazol-4-y|]methy||suIfanyl)-6-(3,3-dif|uoropyrrolidin-l-yl)-414-(2-
hydroxyethoxy)phenylJpyridine-3,5-dicarbonitrile oOH CI 5At RT,100mg(0.19nal)of 2-chloro-6-(f

[2-(4-chlorophenyl)-1,3-thiazol-4- = . "~ L L
y.]methyl|su|fany§?ﬁ%i‘z§ﬁ”§3é8ﬁ§g¥ SRz eI e p suiuoreaygninglds o 57
nal) of 3,3-difluordfyArONHIRY B AR EHIBRARARNE 3. 2-#CUPMmmol) of triethylamine were stirred in 2.5 ml
of THF for 2 h. The reaction mixture was then diluted with about 1 ml of water and about 3 ml of THE and
purified by preparative HPLC (acetonitrile/water + 108,]:%\IBA)Whis gave 62 mg (54% of theory) of the
target compound.

Cl

5 133 mg (0.81 mmol) of N-ethyl-2,2,2-trifluoroethamae hydrochloride were dissolved in 2 ml of
DMF, 130 mg Amberlyst A-21 were added and the nmixtwas stirred at RT for 30 min. The
mixture was filtered off and added to 100 mg (Qrihol, purity about 74%) of 2-chloro-6-({[2-(4-
chlorophenyl)-1,3-thiazol-4-yl|methyl}sulfanyl)-4f(2-hydroxyethoxy)phenyl]pyridine-3,5-
dicarbonitrile [Example 2A], and the solution wasred at RT overnight. The mixture was then

10 warmed to 60°C and stirred at this temperatureroght. In a separate flask, another 87 mg (0.54
mmol) of 2,2,2-trifluoro-N-methylethanamine hydrémfide were then dissolved in 0.5 ml of
DMF, 88 mg of Amberlyst A-21 were added and thetori was stirred at RT for 30 min. The
mixture was filtered off and added to the firstwgmn. The reaction mixture obtained was stirred
at 100°C for 4.5 h. The mixture was then dilutedhwa little water/THF and purified by

15 preparative HPLC (acetonitrile/water + 0.1% TFAhiS gave 37 mg (41% of theory) of the target

compound.

'H-NMR (400 MHz, DMSO-g): & = 7.94 (d, 2H), 7.71 (s, 1H), 7.58 (d, 2H), 7.84ZH), 7.11 (d,
2H), 4.78 (g, 2H), 4.70 (s, 2H), 4.09 (t, 2H), 3(832H), 3.74 (t, 2H), 1.26 (t, 3H).

LC-MS (Method 2): R= 1.40 min; MS (ESIpos): m/z = 630 [M+H]



'H-NMR (400 MHz, DMSO-d6): 6 = 7.92 (d, 2H), 7.71 (s-TH), 7.58 (d, 2H), 7.50 (d, 2H), 7.11 (d, 2H), 4.72
(s, 2H), 4.29 (t, 2K Hbie4:07 (m, 4H), 3.73 (t, 2H), 2.62-2.50 (m, 2H). LC-MS (Method 2): R = 1.35 min;
MS (ESlpos): m/z = +H]. The examples listed in Table 5 are prepared analogously to Example 26

fom he appropriaie, 43 ioEn MAISL Al TR SN PAMIDG AR SRR e velents, that of

triethylamine 2.0-3.0 equivalents based on the _
[2-(4-chlorophenyd'paRomyidiBraphReeyiRir oA piagy:L -amate
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A]: BHC 08 1 072-Foreign Countries/
2009-11-26 - 127 - Table 5: Example No. Structure (yield) L&#MSQII, [min] (Method); MS (ESD:

111-NMR (HMSO-d6): rniz [M+H] 27 0",..-......."..Okh 1 36qin 64400 MHz) = 7.95
( ) miz [M+H] -~ O H il

@)

NC | N CN
7 =
07 s
N\
Cl

5 90 mg (0.113 mmol) of 2-{4-[2-(azetidin-1-yl)-6-@f(4-chlorophenyl)-1,3-thiazol-4-
ylmethyl}sulfanyl)-3,5-dicyanopyridin-4-yljphenojgthyl  N-(tert-butoxycarbonyl)-beta-alanyl-
L-alaninate [Example 4A] were initially charged 3% ml of dichloromethane. 0.347 ml (4.502
mmol) of trifluoroacetic acid was added, and thact®n solution was then stirred at RT
overnight. The reaction solution was concentrate@\aporation and the residue was purified by

10 preparative HPLC (acetonitrile/water + 0.1% TFAQr Further purification, the product was once
more purified by preparative HPLC (column materiéBridge; mobile phase: acetonitrile/0.1%

ag. ammonia = 65/35). This gave 51 mg (65% of tjeafrthe target compound.

H-NMR (400 MHz, DMSO-¢): & = 8.38 (d, 1H), 7.94 (d, 2H), 7.67 (s, 1H), 7.682H), 7.47 (d,
2H), 7.12 (d, 2H), 4.65 (s, 2H), 4.53-4.32 (M, 68#{80-4.23 (M, 3H), 2.75-2.68 (M, 2H), 2.42-2.32
15  (m, 2H), 2.18 (t, 2 H) 1.27 (d, 3H).

LC-MS (Method 1): R= 2.25 min; MS (ESlpos): m/z = 702 [M+H]



(Method 2); (d,
1H), 4.71 (s,

10

15

2H), 7.70 (s, 1H), 1l miz = 624 7.59 (& 8F1), 7.55 (d, 2H), 7.12 (d, 2H), NC CN 4.90 (t,
N $iapred\— S 2H), 4.00 (t, 2H), 4.02-3.93 (m, 4H), F'7\) N--—

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmei}sulfanyl)-3,5-dicyano-6-(propyl-
amino)pyridin-4-ylJphenoxy}ethyl L-alaninate triftwoacetate

CH,
/\/O A
0 \n/\NH2
O
x CF,CO,H
NC SN CN
H.C | =
3 \/\N N S/\(\
H S
N\

Cl

873 mg (1.191 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-ylimethyl}sulfanyl)-3,5-
dicyano-6-(propylamino)pyridin-4-yl]phenoxy}ethyl -Nert-butoxycarbonyl)-L-alaninate
[Example 14A] were initially charged in 29 ml ofctiioromethane. 1.84 ml (23.817 mmol) of
trifluoroacetic acid were added, and the reactiolit®on was then stirred at RT overnight. The
reaction solution was concentrated by evaporatihthe residue was triturated with diethyl ether.
The solid formed was filtered off and dried. Thiavg 914 mg (89% of theory) of the target
compound.

'H-NMR (400 MHz, DMSO-g): & = 8.32 (br s, 2H), 8.22 (t, 1H), 7.94 (d, 2H),Z(8, 1H), 7.58
(d, 2H), 7.52 (d, 2H), 7.13 (d, 2H), 4.70 (s, 24)62-4.49 (m, 2H), 4.38-4.28 (m, 2H), 4.19 (q,
1H), 3.40 (q, 2H), 1.50 (Sextett, 2H), 1.40 (d, 36iy8 (t, 3H).

LC-MS (Method 4): R= 1.37 min; MS (ESlIpos): m/z = 633 [M+H-TFA]



3.74(q, 2H), 219- F 205 (m, 4H). * CI (48% of thediy) 28 cy......,....."..OH 1 63 min 6 (400 MHz) =
7.95 (Method 4);dgh Rbl.38-69 (s, 1H),

10

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmei}sulfanyl)-3,5-dicyano-6-(methylamino)-
pyridin-4-ylphenoxy}ethyl L-alaninate trifluoroatste

()
I

o/\/o\n/\NH2

@)
x CF,CO,H
NC N CN
H.C =
3 \N N S/\K\
H S
N\
Cl

2.18 g (3.091 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-yl]methyl}sulfanyl)-3,5-
dicyano-6-(methylamino)pyridin-4-yl]phenoxy}ethyl -(tert-butoxycarbonyl)-L-alaninate
[Example 17A] were initially charged in 45 ml ofctiioromethane. 4.76 ml (61.821 mmol) of
trifluoroacetic acid were added, and the reactiolit®on was then stirred at RT overnight. The
reaction solution was concentrated on a rotary ewdpr and the residue was purified by

preparative HPLC (acetonitrile/water + 0.1% TFAhig gave 2.04 g (92% of theory) of the target
compound.

LC-MS (Method 2): R= 1.10 min; MS (ESIpos): m/z = 605 [M+H-TFA]



SOm/z = 656 7.58 (d, 2H), 7.56 (d,  2H),711 (d, 2H), K&~ CN 4.90 (br s, 1H), 470 N—  2H), 3.22

(t, 2H),

10

15

Example 40

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl L-alaninate trifluoracetate

()
I

o7 O\H/\NHZ

@)
x CF,CO,H
NC CN
| N
— =
CF o

N\

Cl

250 mg (0.335 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-yl]methyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}ei N-(tert-butoxycarbonyl)-L-alaninate
[Example 25A] were initially charged in 3.5 ml ofctloromethane. 0.258 ml (3.354 mmol) of
trifluoroacetic acid was added, and the reactidntsm was then stirred at RT overnight. After
one day, another 0.125 ml (1.624 mmol) of trifllaretic acid was added to the reaction. The
reaction solution was concentrated by evaporatizhthe residue was triturated with diethyl ether.

The solid formed was filtered off. This gave 255 {88% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-g): & = 8.41-8.41 (m, 2H), 7.94 (d, 2H), 7.69 (s, 1HES(d, 2H),
7.49 (d, 2H), 7.14 (d, 2H), 4.70 (s, 2H), 4.61-4(60 2H), 4.40-4.29 (m, 2H), 4.23-4.12 (m, 1H),
3.84 (br s, 4H), 1.95 (br s, 4H), 1.40 (d, 3H).

LC-MS (Method 4): R= 1.36 min; MS (ESIpos): m/z = 645 [M+H-TFA]



4110 278-2.62 (m, 1H), 1.91-1.82 (m, 2H), Cl 1.50-139 (m, 2H). (87% of theory) BHC 08 1
072-Foreign Courgqg,q R009-11-26 - 128 - Example Structure LC-MS: 111-NMR (HMSO- No. (yield) II,
[min] d6):

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl L-lysyl-L-alaninate ithydrochloride

O/\/OWO% M

X 2 HCI

Cl

5 300 mg (0.308 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-ylimethyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}eyi N2 N°-bis(tert-butoxycarbonyl)-L-lysyl-L-
alaninate [Example 26A] were initially charged it 5nl of dichloromethane. 3.08 ml (6.163
mmol) of a 1N solution of hydrogen chloride in digtether were added, and the reaction solution
was then stirred at RT overnight. The solid formeas filtered off, triturated with 2.5 ml of cold

10 dichloromethane and filtered off again. This ga§@ thg (96% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-g): 3 = 8.99 (d, 1H), 8.25 (br s, 3H), 7.95 (d, 2H),®r s, 3H),
7.70 (s, 1H). 7.58 (d, 2H), 7.50 (d, 2H), 7.13 Z#), 4.70 (s, 2H), 4.52-4.35 (m, 3H), 4.33-4.26
(m, 2H), 3.85 (br s, 4H), 3.82-3.74 (m, 1H), 2.79422(m, 2H), 1.94 (br s, 4H), 1.81-1.70 (m, 2H),
1.62-1.51 (m, 2H), 1.46-1.38 (m, 2H), 1.35 (d, 3H).

15 LC-MS (Method 2): R= 0.98 min; MS (ESIpos): m/z = 773 [M+H-2HCI]



(Method): MS (ESD: iz [M+H] 29 cr........".OH 1 36 in 3 (400 MHz) = 7.96 (Method 2): (d, 2H),
7.71 (s, 1H), 110:9f2:%596 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H),

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmegi}sulfanyl)-3,5-dicyano-6-(methyl-
amino)pyridin-4-yllphenoxy}ethyl L-lysyl-L-alaninatdihydrochloride

CH, O
o A J\/\/\/NH
O/\/ \H/\N y 2
H =
0 NH,
x 2 HCI
NC CN
AN
H.,C =
3 \N N S/\(\
N S
N\
Cl

5 1.00 g (1.071 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-ylmethyl}sulfanyl)-3,5-
dicyano-6-(methylamino)pyridin-4-ylJphenoxy}ethyl  2MW°-bis(tert-butoxycarbonyl)-L-lysyl-L-
alaninate [Example 23A] were initially charged 8.4 ml of dichloromethane. 10.71 ml of a 1N
solution of hydrogen chloride in diethyl ether wagded, and the reaction solution was stirred at
RT for 18 h. Another 10.71 ml of a 1N solution gfdhogen chloride in diethyl ether were then

10 added. After a reaction time of 18 h, the reactiorture was treated in an ultrasonic bath for 90
min. The mixture was concentrated by evaporatidns Dave 867 mg (100% of theory) of the

target compound.

'H-NMR (400 MHz, DMSO-¢): & = 8.98 (d, 1H), 8.29-8.19 (m, 2H), 8.16 (q, 1HP¥ (d, 2H),
7.91-7.81 (m, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7(BD2H), 7.13 (d, 2H), 4.72 (s, 2H), 4.51-4.34

15  (m, 3H), 4.32-4.25 (m, 2H), 3.85-3.75 (m, 1H), 3(613H), 2.79-2.69 (m, 2H), 1.79-1.68 (m, 2H),
1.62-1.50 (m, 2H), 1.46-1.37 (m, 2H), 1.35 (d, 3H).

LC-MS (Method 2): R= 0.95 min; MS (ESlpos): m/z = 733 [M+H-2HCI]



NC CN 4.89 (t, 4H), 471 (s,  2H), 4.09 (t, 2H), 3.74 2 E 2H () "o y\-'S

Example 43
2-{4-[2-({]2-(4-Chlorophenyl)-1,3-thiazol-4-yllmetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yllphenoxy}ethyl L-lysyl-beta-alaninatdihydrochloride

O O
)K/\ MNHz
O N :
O/\/ H :
NH,
x 2 HCI
NC CN
| X
=
N

=
Cy T
N\

Cl

5 950 mg (0.976 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-yllmethyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}eti N2 N®-bis(tert-butoxycarbonyl)-L-lysyl-
beta-alaninate [Example 24A] were initially charge®5 ml of dichloromethane. 9.76 ml of a 1N
solution of hydrogen chloride in diethyl ether wexdded, and the reaction solution was then
stirred at RT overnight. For 15 min, argon wasddtrced into the reaction mixture, and the

10 mixture was then concentrated by evaporation. ghe 816 mg (99% of theory) of the target

compound.

'H-NMR (400 MHz, DMSO-g): & = 8.68 (t, 1H), 8.21 (br s, 3H), 7.95 (d, 2H), ¥ @r s, 3H),

7.70 (s, 1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 28)), 4.70 (s, 2H), 4.44-4.38 (m, 2H), 4.33-4.27

(m, 2H), 3.85 (br s, 4H), 3.79-3.65 (M, 1H), 3.498(m, 2H), 2.79-2.71 (m, 2H), 2.60 (t, 2H),
15 1.95 (brs, 4H), 1.72-1.65 (m, 2H), 1.60-1.51 (id),21.38-1.29 (m, 2H).

LC-MS (Method 2): R= 1.08 min; MS (ESIpos): m/z = 773 [M+H-2HCI]



N . Cl (89% of theory) 30 OC)H 1.32 min 6 (48 MHz) = 7.96 (Method 2); (d, 2H), 7.69 (s,

1H), Example 44
2-{4-[2-({]2-(4-Chlorophenyl)-1,3-thiazol-4-yllmetfi}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl L-alanyl-L-alaninateydrochloride

owv)%

X HCI

|IIO

“ =
Oy

N\

Cl

5 1.5 g (1.84 mmol) of 2-{4-[2-({[2-(4-chlorophenyl);3-thiazol-4-yllmethyl}sulfanyl)-3,5-dicyano-
6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-(te-butoxycarbonyl)-L-alanyl-L-alaninate
[Example 7A] were initially charged in 24 ml of dioromethane. 18.37 ml of a 1N solution of
hydrogen chloride in diethyl ether were added, #rereaction solution was then stirred at RT
overnight. The solid formed was filtered off andsivad with diethyl ether. This gave 1.44 g (97%

10 of theory, purity about 94%) of the target compaund

'H-NMR (400 MHz, DMSO-g): & = 8.82 (d, 1H), 8.19-8.06 (m, 2H), 7.94 (d, 2H;& (s, 1H),
7.58 (d, 2H), 7.49 (d, 2H), 7.11 (d, 2H), 4.6828l), 4.49-4.34 (m, 3H), 4.31-4.25 (m, 2H), 3.88-
3.78 (m, 5H), 1.99-1.89 (m, 4H), 1.36-1.27 (m, 6H).

LC-MS (Method 2): R= 2.26 min; MS (ESIpos): m/z = 716 [M+H-HCI]



IP m/z = 590 7.58 (d, 2H), 7.47 (d, 2H), 7.10 (d, 2H), 45 (br s, 1H), 472- NCCN  4.55 (m, 4H),
432- 428 (M, 1), A 2725

2-{4-[2-(Azetidin-1-yI)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl L-alaninate trifbroacetate

CH,
/\/O A
o \n/\NH2
0]
x CF,CO,H
NC CN
| X
—= =
7
N\

Cl

5 39 mg (0.053 mmol) of 2-{4-[2-(azetidin-1-yl)-6-&f(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-3,5-dicyanopyridin-4-yljphenojgthyl  N-(tert-butoxycarbonyl)-L-alaninate
[Example 13A] were initially charged in 1.5 ml diolomethane. 0.5 ml (6.49 mmol) of
trifluoroacetic acid was added, and the reactidntEm was then stirred at RT for 1.5 h. The
reaction solution was concentrated by evaporatiwh the residue was purified by preparative

10 HPLC (acetonitrile/water + 0.1% TFA). This gave #fy (100% of theory) of the target
compound.

'H-NMR (400 MHz, DMSO-g): & = 8.37-8.26 (m, 2H), 7.95 (d, 2H), 7.67 (s, 1HES(d, 2H),
7.48 (d, 2H), 7.13 (d, 2H), 4.65 (s, 2H), 4.60-4(42 6H), 4.37-4.31 (m, 2H), 4.22-4.12 (m, 1H),
2.44-2.31 (m, 2H), 1.39 (d, 3H).

15 LC-MS (Method 1): R= 2.26 min; MS (ESIpos): m/z = 631 [M+H-TFA]



........ ISN  SN'- 4.15(m, 2H), 409 (t, 0 2H),3.74 (t 2H), 3.24 \

Example 46

2-{4-[2-(Azetidin-1-yI)-6-({[2-(4-chlorophenyl)-1,3hiazol-4-ylJmethyl}sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl L-lysyl-L-alanirta bis(trifluoroacetate)

CH, O

o J J\/\/\/NH

O/\/ \H/\N . 2

H =
o) NH,
x 2 CF,CO,H
NC CN
| AN
~
N

Cl

5 180 mg (0.188 mmol) of 2-{4-[2-(azetidin-1-yl)-6{&-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-3,5-dicyanopyridin-4-ylJphenojgthyl N? N°-bis(tert-butoxycarbonyl)-L-
lysyl-L-alaninate [Example 3A] were initially chad in 5 ml dichloromethane. 1.0 ml (12.98
mmol) of trifluoroacetic acid was added, and thact®n solution was then stirred at RT for 30
min. The reaction solution was concentrated by eratjpn and the residue was purified by

10 preparative HPLC (acetonitrile/water + 0.1% TFAhi§ gave 153 mg (83% of theory) of the

target compound.

'H-NMR (400 MHz, DMSO-g): 3 = 8.88 (d, 1H), 8.27-8.10 (m, 2H), 7.95 (d, 2HB27.69 (m,

2H), 7.67 (s, 1H), 7.58 (d, 2H), 7.47 (d, 2H), 752 2H), 4.66 (s, 2H), 4.54-4.35 (m, 7H), 4.32-

4.26 (m, 2H), 3.82-3.71 (m, 1H), 2.80-2.69 (m, 2BI¥3-2.31 (m, 2H), 1.77-1.64 (m, 2H), 1.59-
15  1.47 (m, 2H), 1.43-1.36 (m, 2H), 1.34 (d, 3H).

LC-MS (Method 6): R= 1.67 min; MS (ESIpos): m/z = 759 [M+H-2TFA]



CH3 3H). (s, 4110 CI (76% of theory) BHC 08 1173-Foreign Countries/ 2009-11-26 - 129 -
Example 31 2-(f eyample 47
[2-(4-ChIoropheny'I)Tl',%Tthazol-4-yl]methyllsulfanyl)-6-(3,3-difluoropiperidin-1-y1)-414-(2-
hydroxyethoxy)phgnyllpyridines<3,5-di nityile. Cl 54 0.2 It out 74%) of
2-chloro-6-(f [2-(42:?1_ j% g%nﬁ'%%@%@oﬁ!ﬁ'a% %ﬁﬁ@_}%ﬁﬁaﬁ% SR oB]
yllmethyllsulfany 1R IR HPEETIYIBRY Y ABYHHIAS-REIHRaRpRiAIRIIe [Example 2A], 64 mg (0.41
nal) of 3,3-difluoropiperidine hydrochloride and 57 1A (0 41 nal) of triethylamine were stirred in 3 ml of
THF for 2 h. The reaction mixture was then diluted with about 1 mijlbf, water and about 3 ml of THE and

purified by preparative HPLC (acetonitrile/water + g}@@. NH,
@)
x 2 CF,CO,H
NC | SN CN
H, pz
N~ N s/\(\
H S
N\
Cl

5 60 mg (0.068 mmol) of 2-{4-[2-({[2-(4-chlorophenyl),3-thiazol-4-ylimethyl}sulfanyl)-3,5-
dicyano-6-(propylamino)pyridin-4-ylJphenoxy}ethyl 2NN°-bis(tert-butoxycarbonyl)-L-ornithinate
[Example 20A] were initially charged in 1.8 ml diolomethane. 0.211 ml (2.738 mmol) of
trifluoroacetic acid was added, and the reactidntem was then stirred at RT overnight. The
reaction solution was concentrated by evaporatiwh the residue was purified by preparative

10 HPLC (acetonitrile/water + 0.1% TFA). This gaver§ (89% of theory) of the target compound.

H-NMR (400 MHz, DMSO-g): & = 8.46-8.38 (m, 2H), 8.26-8.20 (t, 1H), 7.94 (8)27.78-7.67
(m, 2H), 7.64 (s, 1H), 7.58 (d, 2H), 7.53 (d, 2@)15 (d, 2H), 4.70 (s, 2H), 4.63-4.50 (m, 2H),
4.38-4.32 (m, 2H), 4.21-4.13 (m, 1H), 3.46-3.37 @H)), 2.85-2.77 (m, 2H), 1.96-1.56 (m, 4H),
1.55-1.46 (m, 2H), 0.79 (t, 3H).

15 LC-MS (Method 1): R= 1.98 min; MS (ESIpos): m/z = 676 [M+H-2TFA]



10 This gave 90 mg (71% of theory) of the target com;iolﬁlgd. 1H-NMR (400 MHz, DMSO-d6): 6 = 7.95 (d,
2H), 7.69 (s, 1H), 56,4k AH), 7.12 (d, 2H), 4.90 (br s, 1H), 4.71 (s, 2H), 4.17 (t, 2H), 4.09 (t, 2H),
3.92-3.85 (m, 2H), H), 2.20-2.07 (m, 2H), 1.86-1.78 (m, 2H) LC-MS (Method 2): R, = 1.34 min;

MS (ESlpos): m/z = Example 32 2-(f
1S EStoos) oA .g?éwf@%%ﬁ%@ﬁfn ﬁ%%@ S

[(2,2,2- tnﬂuoroeth%é%ﬁﬁmﬁ&wudm nowitehy Srthlgipate s Hoasatat?)mg (0.260 nal) of 2-chloro-6-(f
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyl sulfanyl)-414-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example ®A} and 52 mg (0.519 nal) of
2,2,2-trifluoro-1-aminoethane were dissolved in 2 ml of getrahydrofuran anql\ﬁsilrred at room temperature
overnight. A further 52 mg (0.519 nal) of 2,2,2¢rifluoro-1-apfinoettfane were added and stirring was
continued for 6 hours, after which the reaction|mixture was-heated to 50C and 10 stirred at this
temperature overnight. A further 52 mg (0. 2}) of 2,2,2-trifluoro-1- aminoethane were were added.
The mixture was then stirred initially at 50G ours and then undeErefli@lfor four hours. Without
further work-up, the reaction mixture was puri§ed by preparative HPLC. 36 mg (yield: 23%) of the target
compound were obtained. 1H- NMR( 00 MHz, DMSO-d6): 6 = 8.59 (t, 1H), 7.95 (d, 2H), 7.69 (s,
1H), 7.58 (d, 2H), 7.53 (d, 15 2H), 7.1% th 4 {\'1H) 4.71 (s, 2H), 4.31 (m, 2H), 4.09 (t, 2H), 3.74
(m, 2H). LC-MS (Method 1): 12, = 277 min; I\/IS (BSlpos): m/z =602 [M+H]. BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 131 - Example (\4 /\(\
[2-(4-Chlorophenyl)-1,3-thiazol-4-ylimethyllsultany1)-6-[(2-fluorgethyeamino]-414-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile 0/."..."..OHY 40 mg (0.260 nal) of 2-chloro-6-(f
[2-(4-ch|oropheny1)-1,3-thiazo|-4-yl]methyllsulfanyl)-414-

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials.
Yield: 71% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.55-8.38 (m, 2H), 7.94 (d, 2H), 7.84-7.69 (1H)27.67 (s,
1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.13 (d, 2H), 4(87 2H), 4.62-4.51 (m, 2H), 4.50-4.41 (m, 4H),
10 4.37-4.31 (m, 2H), 4.21-4.12 (m, 1H), 2.85-2.75 i), 2.44-2.35 (m, 2H), 1.92-1.53 (m, 4H).

LC-MS (Method 1): R= 1.93 min; MS (ESIpos): m/z = 674 [M+H-2TFA]



(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [E)Za%rﬁ)l'e 2A], 52 mg (0.519 nal) of 2-
fluoroethylamine @g@m%lggde and 67 mg (0.519 nal) of N,N-diisopropylethylamine were dissolved in 2
ml of tetrahydrofuran and stirred at room temperature overnight. Without further work-up, the reaction

mixture was purifigd b tive HPLC. 7. ields 539 he rget compound were
Obtained. THNMIE (100N Dbt & DY b A RS o . 750
(d, 2H), 7.12 (d, 2fisyaneaydinyiipleeneylsty! i a R elirorpaeetli®) 4.08 (t, 2H), 3.84 (m, 1H),
3.80-3.73 (m, 3H). LC-MS (Method 2): 12, = 1.27 min; MS (ESIpos): m/z = 566 [M+H]. BHC 08 1
072-Foreign Countries/ 2009-11-26 - 132 - Example NH,
[2-(4-ChIorophenyl)-l,3-thiazo|-4-y|]methyIIsqu y1)-6-[(§mhyl)amino]-4l4- (2-

Q/."..."..OH 05140 mg (0.260 nal) of 2-chloro-6-(f
)-414-

Example 2A], éffﬁg?é%w nal) of 2,2-

mixture was purified by preparative HPLC. 77img (Jffeld: 51% of theory) of 10the target compound were
obtained. 1H-NMR (400 MHz, DMSO-d6): 6 3!8. 1H), 7.95 (d, 2H), 7.69 (s, 1H), 7.57 (d, 2H), 7.51
(d, 2H), 7.13 (d, 2H), 6. 17 (tt, 1H), 4.@ H) 72 gj)\,ﬁ\@ 2H), 3.90 (m, 2H), 3.75 (m, 2H).
LC-MS (Method 2): 12, = 1.28 min; M Slpos): m/z =584 [M+H}.” BHC 08 1 072-Foreign Countries/
2009-11-26 - 133 - Example 35 2-(f

100 mg (0 14 nal, purity about 74%) of 2-chloro-6-(f [2-(4- Cl
chloropheny1)-1,3-thiazol-4-yflmethyllsulfanyl)-414-(2-hydroxyethoxy)phenyl]pyridine-3,5- dicarbonitrile
[Example 2A]5and Hegpeplatationvas stirfied adtR3 daasermighimipasgapaigtadlasicopriate starting

materials.
Yield: 54% of theory

'H-NMR (400 MHz, DMSO-¢): & = 7.95 (d, 2H), 7.80-7.58 (m, 2H), 7.67 (s, 1HES(d, 2H),
7.47 (d, 2H), 7.13 (d, 2H), 4.66 (s, 2H), 4.53-4(40 6H), 4.34-4.27 (m, 2H), 3.10-2.99 (m, 2H),
10 2.74-2.66 (M, 2H), 2.44-2.31 (m, 2H).

LC-MS (Method 1): R= 2.23 min; MS (ESIpos): m/z = 631 [M+H-TFA]



10 another 82 mg (0 54 nal) of 2,2,2-trif|uoro-N-methyl'e%ﬁgﬁamine hydrochloride were then dissolved in
0.5 ml of DMF, 80%@berlyst A-21 were added and the mixture was stirred at RT for 30 min. The
mixture was filtered off and added to the first solution. The reaction mixture obtained was stirred at RT

overnight. The mixtyre. was the 0, 6C d, | ' itur sti t this temperature
overnight, after whigh e e e e S e
with a little water/ Y&V IRfea By plap AR M IiRieaet R e/water + 0.1% TFA). This gave 64 mg
(74% of theory) of the target compound. 1H-NMR (400 MHz, DMSO-d6): 6 = 7.94 (d, 2H), 7.70 (s, 1H),
7.58 (d, 2H), 7.56 (d, 2H), 7.11 (d, 2H), 4.90 (br s 4 Ngs, 2H), 4.09 (t, 2H), 3.73 (t,
2H), 3.51 (s, 3H). LC-MS (Method 2): R = 1.36 mmz 616 [M+H]. BHC 08 1
072-Foreign Countries/ 2009-11-26 - 134 - Examfle 36 2-(f O
[2-(4-Chloropheny1)-1,3-thiazol-4-yllmethyllsu -6- [ethyl (2,2,2- 'flagr ethyl)amino]-4-

Cl 5133 mg)? A nal) of

stirred at this temperature overnight. Iy a separate flask, anothe
2,2,2-trifluoro-N-methylethanamine hydrochloride were then dissolyed in 0.5 ml of DMF, 88 mg of
Amberlyst A-21 were added and the mixture was stirred at RT for 38-mjn. The mixture was filtered off and
added to the first solution. The reaction mixture obtained was stirrg 0OC for 4.5 h. The mixture was
then diluted with a little water/THF and purified by 15preparative acetonitrile/water + 0.1% TFA).
This gave 37 mg (41% of theory) of the target compound. 1H-NMR (409 MHz, DMSO-d6): 6 = 7.94 (d,
2H), 7.71 (s, 1H), 7.58 (d, 2H), 7.54 (d, 2H), 7.11 (d, 2H), 4.78 (g, 2H), &0 (s, 2H), 4.09 (t, 2H), 3.93 (q,
2H), 3.74 (t, 2H), 1.26 (t, 3H). LC-MS (Method 2): R = 1.40 min; MS (ESlpos): m/z = 630 [M+H]. BHC 08
1 072-ForeignsCountrigss 208l Wwadé edidbd koxaraples3érdedd b etidinilyg-yig-arpfopriate starting
[2-(4-chloropheny -1, 3-thiazol-4-yllmethylisulfany1)-3,5- dicyanopyridin-4-ylJphenoxylethyl
beta-alanyl-L-alaninate Cl 590mg(0.113nal)of 2-{4[2-(azetidin-1-y1)-6-({ [2-(4-chlorophenyl)-1,3-thiazol-4-

Yield: 63% of theory

[Example 2A], and the solution was s@t RT wvernight.
h

'H-NMR (400 MHz, DMSO-¢): & = 7.94 (d, 2H), 7.80-7.68 (br s, 2H), 7.70 (s, 1H58 (d, 2H),
7.49 (d, 2H), 7.14 (d, 2H), 4.70 (s, 2H), 4.47-4(41, 2H), 4.34-4.28 (m, 2H), 3.87-3.80 (m, 4H),
10 3.09-3.01 (M, 2H), 2.74-2.67 (M, 2H), 1.99-1.91 4i).

LC-MS (Method 1): R= 2.31 min; MS (ESIpos): m/z = 645 [M+H-TFA]



yI]methylIsuIfanyl)-:%,5-dicyanopyridin-4-yl]phenoxyletﬁ)%4 RI-'(tert—butoxycarbonyl)-beta—alanylL-alaninate
[Example 4A] Werg)jgyjﬁ']@g}ggharged in 3.5 ml of dichloromethane. 0.347 ml (4.502 nal) of trifluoroacetic
acid was added, and the reaction solution was then stirred at RT overnight. The reaction solution was

concentrated by ey_i%fg_ '9_?4@&1 d &ig@%%%%mgzgwr&ﬁﬁ] %}éﬂé%ﬁyeg@mégﬂglac (acetonitrile/water +

0.1% TFA). For furt ification, uct was o urified by preparative HPLC (column
material: XBridge (PHIBIRTIMHABY Aoty bR RBRAYITN Y - 2AMAEHIA BB B PRTSE e 51 mg (65% of
theory) of the target compound. 1H-NMR (400 MHz, DMSO-d6): 6 = 8.38 (d, 1H), 7.94 (d, 2H), 7.67
(s, 1H), 7.58 (d, 2H), 7.47 (d, 2H), 7.12 (d, 2H), 4.65 (s, 2H), £83-4B32 (m, 6H), 4.30-4.23 (m, 3H),
2.75-2.68 (m, 2H), 2.42-2.32 15(m, 2H), 2.18 (t, 2 H) 137 (d, 3H). LKL-MS (Method 1): R, = 2.25 min; MS
(ESIpos): m/z = 702 [M+H]. BHC 08 1 072-Fareign~"€ountjes/ 9-T1¥%6 - 136 - Example 38 2- {4- [2-(
[2-(4-Chloropheny1)-1,3-thiazol-4-Amethyllsulfany1)-3,5-d yano':b-(pr lamino)pyridin-4-yflphenoxy
}ethyl L-alaninate trifluoroacetate Cl 5873 Ry191 nal) of 2- {4124 { °
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyl
ethyl N-(tert-butoxycarbonyl)-L-alaninate [Exs#riple 14A] were initially charged in 29 ml of
dichloromethane. 1.84 ml (23.817 nal) of trifluproacetic acid were ad‘a%%ﬁ% the reaction solution was
then stirred at RT overnight. The reac sef(itanias concentrated by evaporation and the residue was
triturated with diethyl ether. 10The solid forqned was filtered off and dried. This gave 914 mg (89% of
theory) of the target compound. 1H-NMRA48Q #H SDWij)&&: 6 = 8.32 (br s, 2H), 8.22 (t, 1H), 7.94 (d,
2H), 7.62 (s, 1H), 7.58 (d, 2H), 7.52%42H), 7.13 (d, 2H), 4.70 (2 2H), 4.62-4.49 (m, 2H), 4.38-4.28 (m,

>

2H), 4.19 (q, 1H), 3.40 (q, 2H), 1.50 (Sextett, 2H), 1.40 (d, 8F¥{0.78 (t, 3H). 15 LC-MS (Method 4): R, =
1.37 min; MS (ESIpos): m/z = 633 [M+H-TFA]. BHC 08 1 072-Roreign Countries/ 2009-11-26 - 137 -
Example 39 2- {4- [2-( CH,
[2-(4-Chlorophenyl)-1,3-thiazo1-4-yllmethyllsulfany1)-3,5-dicy§
ethyl L-alaninate trifluoroacetate 5CI 2.18 g (3.091 nal) of
2-{412-({[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfany1)-3,5- |
dicyano-6-(methylamino)pyridin-4-ylJphenoxylethyl N-(tert-butoxycarbonyl)-L-alaninate [Example 17A]
were initially charged in 45 ml. of dichloromethane. 4.76 ml (61, nal) of trifluoroacetic acid were added,
And the roacin s DoLa et ot e (U Sl deScbed gl 20 S R it B S on
a rotary evaporatdP&ftRthe? Pt Ya!orAs P UHROEPBGEHFIREIRIAEHPLC (acetonitrile/water + 0.1% TFA).
This gave 2.04 g (92% of theory) of the target compound. LC-MS (Method 2): R, = 1.10 min; MS
(ESIpos): m/z = 6084446t Keory

methylamino)- pyridin-4-ylJphenoxy

'H-NMR (400 MHz, DMSO-¢): & = 8.78 (d, 1H), 8.22 (t, 1H), 8.12-8.02 (m, 2H)9F (d, 2H),
7.65 (s, 1H), 7.58 (d, 2H), 7.51 (d, 2H), 7.1328), 4.70 (s, 2H), 4.49-4.35 (m, 3H), 4.31-4.26
10  (m, 2H), 3.87-3.80 (m, 1H), 3.40 (q, 2H), 1.56-1(4% 2H), 1.34 (dd, 6H), 0.78 (t, 3H).

LC-MS (Method 1): R= 2.31 min; MS (ESIpos): m/z = 704 [M+H-TFA]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 138 - Exafnple 40 2- {4- [2-(

[2-(4- ChIorophenyéQagqaetlg@zol -4-ylmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-yljphenoxy
ethyl L-alaninate trifluoroacetate Cl 5250 mg (0. 335 nal) of 2 {4124

[2-(4- chloropheny} EM%A?@{%S legl 91'3 5A]?n g&% goyrc[ggglléa -1- yepyridin-4-yl]phenoxyl
in W

ethyl N-(tert- butox ad [Exam & inta y char in 3.5 ml of
dichloromethane. 2%'%'(@)BWJPM)3@PW86¥E&MM%@FB Al oasRiatie reaction solution was
then stirred at RT overnight. After one day, another 0.125 ml (1.624 nal) of trifluoroacetic acid was added
to the reaction. The 10reaction solution was concentrated by eNéoration and the residue was triturated
with diethyl ether. The solid formed was fiItereW ave 455 m (98°/q\,<p4‘ theory) of the target
compound. 'H-NMR (400 MHz, DMSO-d6): 6 41-8741

7.49 (d, 2H), 7.14 (d, 2H), 4.70 (s, 2H), 4.61-4 5

yl) -3, 5 dlcyano -6- (pyrrolldln 1- yepyrldln -4-yl]phenoxy
ethyl L-lysyl-L-alaninate dihydrochloride CI 5300 mg 0.308 nal) of
2-{412-({[2-(4-chioropheny1)-L,3- thiazd\‘-%- ' h‘anyl) 3,5-

» 4 (m, IH), 2.79-2.71 (m, 2H), 1.94
(brs, 4H), 1.81-1.70 (m, 2H), 1.62-1.51 (m, 2H), 1.46-1.38 (m, 2H),; .35 (d, 3H). 15 LC-MS (Method 2):
12, = 0.98 min; MS (ESIpos): m/z = 773 [M+H-2HC1]. BHC 08 1 072¢toreign Countries/ 2009-11-26 -
140 -

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials.
Yield: 87% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.51-8.39 (m, 2H), 8.17 (g, 1H), 7.94 (d, 2H)84-7.72 (m,
2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.51 (d, 2H), 7(&52H), 4.73 (s, 2H), 4.62-4.49 (m, 2H), 4.38-
10 4.31(m, 2H), 4.21-4.14 (m, 1H), 3.03 (d, 3H), 2836 (m, 2H), 1.95-1.55 (m, 4H).

LC-MS (Method 1): R= 1.84 min; MS (ESIpos): m/z = 648 [M+H-2TFA]



Example 42 2- {4- [2-( -151 -

[2-(4-ChIorophenyé,)ég,@-et@@zol-&yﬂmethylIsulfanyl)—3,5-dicyano-6-(methylamino)pyridin-4-yl]phenoxy
}ethyl L-lysyl-L-alaninate dihydrochloride CI 51.00 g (1.071 nal) of

2-{412-({[2-(4-chl i.f I]%q tg%g %U; i

dicyano-6- (methy(l)ia;?rlgJ ;@L} Adjl%%lém?ﬁgéj)o%( ﬁw N I\?gél@ tﬁe’% Bt%%‘é%%%%?l‘f"ﬁr “d Lalanlnate
[Example 23A] wéﬂ@%iﬁ'ﬁt@ﬂﬁ’&?@@fﬂyﬁﬁtﬂﬁ 'T?"H’}rl?{ E%ﬁﬂ?@l‘%wm%t?tf ml of a IN solutlon of hydrogen
chloride in diethyl ether were added, and the reaction solution was stirred at RT for 18 h. Another 10.71
ml of a IN solution of hydrogen chloride in diethyl ether were then 10 added. After a reaction time of 18 h,
the reaction mixture was treated in an ultrasonic bath for 90 min. The mixture was concentrated by
evaporation. This gave 867 mg (100% of theory) of the target compound CH;NMR (400 MHz, DMSO-d6):
6 = 8.98 (d, IH), 8.29-8.19 (m, 2H), 8.16 (q, IH), 7.95 (QDZH) 7 91 1 (m; 2H) 7.69 (s, IH), 7.58 (d, 2H),
7.50 (d, 2H), 7.13 (d, 2H), 4.72 (s, 2H), 451@ 4 )}3.85-3.75 (m, 1H), 3.01
(d, 3H), 2.79-2.69 (m, 2H), 1.79-1.68 (m, 2H),[1.62- 150( 2H) 146- 37 (m, 2H) 1.35 (d, 3H). LC-MS
(Method 2): R, = 0.95 min; MS (ESIpos): 3 [M+H- HCl] BHC 08 1 072-Foreign Countries/
2009-11-26 - 141 - Example 43 2- {4- [2-(
[2-(4-Chloropheny1)-1,3-thiazol-4-yljmethy
ethyl L-lysyl-beta- alaninate dihydrochloride

dny1)-3,5-dicyano-6-(py r&yq_'n 1- yepyridin-4-yllphenoxy
| 5950 mg (0.976 nal) of' 2- {4124 {
5-

e e. 9 76 ml of a IN solutlon of hydrogen
chloride in diethyl ether were addd and the reactlon solugjon was then stirred at RT overnight. For 15
min, argon was introduced into thereaction mixture, and thedmixture was then concentrated by
evaporation. This gave 816 mg (99% of theory) of the target compound. 'H-NMR (400 MHz, DMSO-d6): 6
=8.68 (t, IH), 8.21 (br s, 3H), 7.95 (d, 2H), 7.89 (br s, 3H), 7.70 N), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d,
2H), 4.70 (s, 2H), 4.44 4.38 (m, 2H), 4.33-4.27 (m, 2H), 3.85 (N A), 3.79-3.65 (m, IH), 3.49-3.28 (m,
2H), 2.79-2.71 (m, 2H), 2.60 (t, 2H),

. cl

The preparation was carried out as described inmka 47 using the appropriate starting

materials.
Yield: 88% of theory

'H-NMR (400 MHz, DMSO-g): & = 8.47 (t, 1H), 8.09-7.99 (m, 2H), 7.95 (d, 2HBT (s, 1H),
10  7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.7038l), 4.44-4.37 (m, 2H), 4.32-4.25 (m, 2H), 4.11-
4.04 (m, 1H), 3.85 (br s, 4H) 3.47-3.28 (M, 2HE®R2.54 (m, 2H), 1.95 (br s, 4H), 1.30 (d, 3H).

LC-MS (Method 1): R= 2.31 min; MS (ESIpos): m/z = 716 [M+H-TFA]



151.95 (br s, 4H), 1.72-1.65 (m, 2H), 1.60-1.51 (m, 2H),"1%38-1.29 (m, 2H). LC-MS (Method 2): 12, = 1.08
min; MS (ESIpos)em#se 543 [M+H-2HC1]. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 142 -
Example 44 2- {4-T2( ir2 (4-Chlorophenyl)-1,3-thiazol-4-yl)methyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1-

idin-4-ylph | L -alanyl-L -alani | 1) of 2-{412-({
e ehloro oy D O Rl e BB e e enoxy
othyl N (tert- buto PRy DR P AR s AR RS AP A48 in 24 il of

dichloromethane. 18.37 ml of a IN solution of hydrogen chloride in diethyl ether were added, and the

reaction solution was then stirred at RT overnight. The §blid féfmed was filtered off and washed with
diethyl ether. This gave 1.44 g (97% 100f theory jourityzaboutl84%) qf the target |qp|r2npound. 1H-NMR
(400 MHz, DMSO-d6): 6 = 8.82 (d, IH),8.19-8:06 (Ffl% 94T, 2H)7.70s, IH); 7.58 (d, 2H), 7.49 (d,

2H), 7.11 (d, 2H), 4.68 (s, 2H), 4.49-4.34 (m, 3H), 4/81-4.7% (m, 2H), 3.88-3.78 (m, 5H), 1.99-1.89 (m,
4H), 1.36-1.27 (m, 6H). LC-MS (Met )y 12, = 2.26 min; MS (ESfpos): m/z = 716 [M+H-HC1]. BHC 08
1 072-Foreign Countries/ 2009-11-26 ] - Example 45 2- {412-(Azetidin-1 -y1)-6-( {
[2-(4-chloropheny1)-1,3-thiazol-4-yljme Isulfanyl)-3,5- dicyano Jlgi -4-|¥I]phenoxylethyl L-alaninate
trifluoroacetate Cl 539mg(0.053nal)of 2-{4[2- azetidin-l-yl)-6-(f< [g)é(r -3c€1 dropheny1)-1,3-thiazol-4-
yI]methylIsulfanyl)-3,5-dicyanof3ﬂ(fr" 2] xylethyl N-(tert-butoxycarbonyl)-L-alaninate [Example
omethane. 0.5 ml (6 49 nal) of trifluoroacetic acid was added,
5\ The reaction solution was concentrated by

evaporation and the residue was 'purified by preparative 16HPLC (acetonitrile/water + 0.1% TFA). This

gave 40 mg (100% of theory) e target compoun®l==

CH,

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acierevused.
Yield: 26% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.88 (d, 1H), 8.23 (t, 1H), 8.16-8.11 (m, 2H)94 (d, 2H),
7.75-7.60 (m, 2H), 7.64 (s, 1H), 7.58 (d, 2H), 7(B12H), 7.10 (d, 2H), 4.69 (s, 2H), 4.54-4.35

10 (m, 3H), 4.33-4.23 (m, 2H), 3.78-3.75 (m, 1H), 3(412H), 2.80-2.71 (m, 2H), 1.73 (q, 2H), 1.59-
1.44 (m, 4H), 1.43-1.31 (m, 2H), 1.35 (d, 3H), O(7BH).

LC-MS (Method 4): R= 1.19 min; MS (ESIpos): m/z = 761 [M+H-2TFA]



1H-NMR (400 MHz, DMSO-d6): 6 = 8.37-8.26 (m, 2H), 7°85 (d, 2H), 7.67 (s, 1H), 7.58 (d, 2H), 7.48 (d,
2H), 7.13 (d, 2H), 485 (5 H), 4.60-4.42 (m, 6H), 4.37-4.31 (m, 2H), 4.22-4.12 (m, 1H), 2.44-231 (m,
2H), 1.39 (d, 3H). (Method 1): R, = 2.26 min; MS (ESIpos): m/z = 631 [M+H-TFA]. BHC 08 1

072-Foreign Cou I ({

[2-(4- chlorophen%) 21? iﬁ?g F\)ﬁ?nﬁeﬁX Iliszt??gr%gl %95“ gét% I‘Idl%] Aiflc {}ﬁ&%gnoxy ethyl

L-lysyl-L- alanlnaté%f?mm'ﬁ@?l%r PateyIPNEN SR é’?ﬁ"fﬂ?@ 3\?’6‘?@9{1?([@?{1%‘?1 -y1)-6-({
[2-(4-chloropheny1)-1,3-thiazol-4- ylmethyllsulfany1)-3,5-dicyanopyridin-4-ylphenoxylethyl
N2,N6-bis(tert-butoxycarbony1)-Llysyl-L-alaninate [ExampleCBA] wigre initially charged in 5 ml
dichloromethane. 1.0 ml (12.98 nal) of trifluoroggetic agid was adg%?d\the reaction solution was then
stirred at RT for 30 min. The reaction solutiad"was concétratetl by evaporabiy and the residue was
purified by 10preparative HPLC (acetonitrilejwater + 0.19%4 TFA). This gave 153 mg (83% of theory) of the
target compound. 1H-NMR (400 MHz, D
7.82-7.69 (m, 2H), 7.67 (s, 1H), 7.58 (d, {
4.32- 4.26 (m, 2H), 3.82-3.71 (m, 1H), 2.80
1.47 (m, 2H), 1.43-1.36 (m, 2H), 1.3ﬁéd, 3H].

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acierevused.
Yield: 87% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.58 (d, 1H), 8.21 (t, 1H), 7.94 (d, 2H), 7.76Z (m, 2H),
7.65 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.132H), 4.69 (s, 2H), 4.51-4.23 (m, 5H), 3.40 (g, 2H),
10 3.02-2.93 (m, 2H), 2.58-2.48 (m, 2H), 1.58-1.42 @), 1.29 (d, 3H), 0.79 (t, 3H).

LC-MS (Method 2): R= 1.19 min; MS (ESIpos): m/z = 704 [M+H-TFA]



LC-MS (Method 6): R = 1.67 min; MS (ESIpos): m/z = 758 [NI+H-2TFA]. BHC 08 1 072-Foreign
Countries/ 2009-13,26,5d46 - Example 47 2- {4- [2-(
[2-(4-ChlorophenyT)-T, % thiazol-4-yllmethyllsulfany1)-3,5-dicyano-6-(propylamino)pyridin-4-ylJphenoxy

}ethyl L-omithinat ﬁ% frt 6. ?l é

[2-(4- chloropheny%)ml ?zﬁo(?ﬁ ﬁéﬁ Sf'lsglfm r%%ngﬁr% isagr%n 6]p¥r50%|§: fr%?n%fm)?rt{aln 4-yllphenoxyl
ethyl N2,N5- bls(te"i‘fnﬂlﬁ’t)cﬁ?ﬁiﬂieﬁrﬂdﬂﬁ}ﬁ?rl?ﬁ HhyirRaie Fé%lﬁ?ﬁ}ﬂé"@@ﬂ‘}%?e initially charged in 1.8 ml
dichloromethane. 0.211 ml (2.738 mmol) of trifluoroacetic acid was added, and the reaction solution was
then stirred at RT overnight. The reaction solution 0 tr by -BVhporation and the residue was
purified by preparative 10HPLC (acetonitrile/watep+ 0.1% TFA]]. This gave 55 mg (89% of theory) of the
target compound. 'H-NMR (400 MHz, DMSO-d6). 8= 8.46-8.38 (m, 2H), 8.26-8.20 (t, 1H), 7.94 (d, 2H),
7.78-7.67 (m, 2H), 7.64 (s, 1H), 7.58 (d, 2H), 7 d;|2H), 7.15 (d, 2H), 4.70 (s, 2H), 4.63-4.50 (m, 2H),
4.38-4.32 (m, 2H), 4.21-4.13 (m, 1H), 3.46-3.3 ), 2.85-2.7X @M, 1.96-1.56 (m, 4H), 1.55-1.46
(m, 2H), 0.79 (t, 3H). 15 LC-MS (Method 1): R = 1198 min; MS (ESIpos): m/z = 676 [M+H-2TFA]. BHC 08
1 072-Foreign Countries/ 2009-11-26 - 14R¢c Exapiple 48 R- {412-(Azetidin-1 -y1)-6-( {
[2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyllsulfg },5- dicyanopyridin-4-yl]phenoxy ethyl L-omithinate
bis(trifluoroacetate) Cl 5The preparatl,qrtwas C out as. described in Example 47 using the
appropriate starting materials. Yield: 71% 0 eory H-NMRAA0Q MHz, DMSO-d6): 6 = 8.55-8.38 (m,
2H), 7.94 (d, 2H), 7.84-7.69 (m, 2H), 7.67 (é" 1H), 7.58 (d, 2H),\(-49(d, 2H), 7.13 (d, 2H), 4.67 (s, 2H),
4.62-4.51 (m, 2H), 4.50-4.41 (m, 4H), 104.37-4.31 (m, 2H), 4.21-4. (m 1H), 2.85-2.75 (m, 2H),
2.44-2.35 (m, 2H), 1.92-1.53 (m, 4H). LC-MS (Method 1): 12, =1.9  MS (ESIpos): m/z = 674
[M+H-2TFA].

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials.
Yield: 91% of theory

'H-NMR (400 MHz, DMSO-g): & = 8.16 (q, 1H), 7.94 (d, 2H), 7.79-7.67 (m, 2HBF (s, 1H),
7.58 (d, 2H), 7.50 (d, 2H), 7.14 (d, 2H), 4.7338l), 4.47-4.41 (m, 2H), 4.34-4.28 (m, 2H), 3.11-
10 2.99 (m, 2H), 3.02 (d, 3H), 2.74-2.65 (m, 2H).

LC-MS (Method 4): R= 1.28 min; MS (ESIpos): m/z = 605 [M+H-TFA]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 147 - Example 49 2- {412-(Azetidin-1 -y1)-6-( {

[2-(4-chIorophenyé)(-ﬁTg’ngoIA-yl]methyllsulfanyl)-3,5- dicyanopyridin-4-yllphenoxyl ethyl
beta-alaninate trifluoroacetate Ol.r-N H2 0 x CF3CO2H NOON CI 5The preparation was carried out as

described in Exa > 47 Usin riate i ' ield: 54% of theory 1H-NMR (400
MHz, DMso-de;)T’%pffé.éﬁéﬁ%ﬂﬁ%%@‘?&?ﬁﬁ%%?%'ﬁﬁ% R A o (o 2. 7.15 @
2H), 4.66 (s, 2H), dnsBMAGPYBHY; 4ydRbenexisiny alsnybesagnaie rigrorseee-2 66 (m, 2H),
2.44-2.31 (m, 2H). LC-MS (Method 1): 12, = 2.23 min; MS (ESIpos): m/z = 631 [M+H-TFA]. BHC 08 1
072-Foreign Countries/ 2009-11-26 - 148 - Example 50 2- {4- @H, Q

[2-(4-Chloropheny1)-1,3-thiazol-4-ylJmethyllsulfany1)-3, gydicygo-6-(yrrolidig-1 - yepyridin-4-ylJphenoxyl
ethyl beta-alaninate trifluoroacetate OC)Ir.N H® 0 x SF3CQgH H 2
O CH,

x CF,CO,H

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acierevused.
Yield: 90% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.79 (d, 1H), 8.16 (g, 1H), 8.10-8.02 (m, 2HPF (d, 2H),
7.69 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.13 28)), 4.73 (s, 2H), 4.49-4.35 (m, 3H), 4.31-4.25
10 (m, 2H), 3.86-3.79 (m, 1H), 3.01 (d, 3H), 1.34GH).

LC-MS (Method 2): R= 1.12 min; MS (ESIpos): m/z = 676 [M+H-TFA]



NOON CI 5The preparation was carried out as desciBdd in Example 47 using the appropriate starting
materials. Yield: 68%,fitheory 1H-NMR (400 MHz, DMSO-d6): 6 = 7.94 (d, 2H), 7.80-7.68 (br s, 2H),
7.70 (s, 1H), 7.587d, 2H), 7.49 (d, 2H), 7.14 (d, 2H), 4.70 (s, 2H), 4.47-4.41 (m, 2H), 4.34-4.28 (m, 2H),

3.87-3.80 (m, 4H) - 2,67 (m, 99- 7 thod 1): 12, =
2.31 min; MS (Es?b]gé%%ﬁg@%ﬁ@féﬁgﬁﬁ?é %h%ﬁ@o@?eo?ﬁg?ﬁéﬁ(g&%@%ég(%%ngliﬁt 6 - 149 -
Example 51 2- {4YPPX @4 DRRsappeaion - Lauthvhb@lanpmhisdyildeieans e, 5-dicyano-6-
(propylamino)pyridin-4-yllphenoxylethyl L-alanyl-L-alaninate trifluoroacetate CI 5The preparation was
carried out as described in Example 47 using the approprigté stdgting materials. 20 equivalents of
trifluoroacetic acid were used. Yield: 44% of theory 5 1 ENM%M%%): 6 =8.78 (d, 1H),
8.22 (t, 1H), 8.12-8.02 (m, 2H), 7.95 (d, 2K); 7.657Ts, I#), 7.58°(d, 2H), 7.571 (d, , 7.13 (d, 2H), 4.70 (s,
2H), 4.49-4.35 (m, 3H), 4.31-4.26 10(m, 2id), 3.87-3.8Q+(m, 1|:|), 3.48,4a, 2H), 1.56-1.45 (m, 2H), 1.34 (dd,
6H), 0.78 (t, 3H). LC-MS (Method 1): 15 X31 min; MS (ESIpos): m/Z = 704 [M+H-TFA]. BHC 08 1
072-Foreign Countries/ 2009-11-26 - 11

X 2 CF,CO,H
NC

Cl

5 The preparation was carried out as described inmi@ 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acierevused.
Yield: 60% of theory

'H-NMR (400 MHz, DMSO-g): & = 8.90 (d, 1H), 8.25-8.17 (m, 2H), 7.94 (d, 2HB2Z7.71 (m,
2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7(#2 2H), 4.70 (s, 2H), 4.53-4.35 (m, 3H), 4.32-

10 4.28 (m, 2H), 3.88-3.76 (M, 5H), 2.85-2.74 (m, 2HP5 (br s, 4H), 1.81-1.69 (M, 2H), 1.67-1.57
(m, 2H), 1.36 (d, 3H).

LC-MS (Method 2): R= 1.09 min; MS (ESIpos): m/z = 759 [M+H-2TFA]



Example 52 2- {4- [2-( [2-(4-Chloropheny1)-1,3-thiazol-43/jmethylisulfany1)-3,5-dicyano-6-
(methylamino)pyriginAsylphenoxy ethyl L-ornithinate bis(trifluoroacetate) Cl 5The preparation was
carried out as descrlﬁe% in Example 47 using the appropriate starting materials. Yield: 87% of theory

1H-NMR (400 M (m, 2H), 7.68
&, 1H). 7.59 (d EZ{P% TPt s A s TS GRS G 20,
4.21-4.14 (m, 1H)Y' ey mﬂgh%sw-%' WFQWW%QJ@SWSYB?FE‘WS) LC-MS (Method 1): 12, = 1.84 min;
MS (ESIpos): m/z = 648 [M+H-2TFA]. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 151 - Example 53
2- {4- [2-( [2-(4-Chloropheny1)-1,3-thiazol-4-ylmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-ylJphenoxyl ethyl L-alanyl-beta-alaninate trifluoroacetate HC H3 NH2 NOON 5CI The
preparation was carried out as described in Example 47 using Wte, appropriate starting materials. Yield:
88% of theory 1H-NMR (400 MHz, DMSO-d6 6 = 8,47 (t11H), 8,09-7,99 (m, 2H), 7.95 (d, 2H), 7.69
(s, 1H), 107.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 287, (S, XY, 44474.3%(M, 2H), 4.32-4.25 (m, 2H),
4.11- 4.04 (m, 1H), 3.85 (br s, 4H) 3.47-3.28 ( 54 (m, 2H), 1.95 (br s, 4H), 1.30 (d, 3H).
LC-MS (Method 1): 12, = 2.31 min; MS (ESI

. cl

The preparation was carried out as described inmka 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acierevused.
Yield: 72% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.54-8.39 (m, 2H), 7.94 (d, 2H), 7.83-7.71 (H)27.70 (s,
10 1H), 7.59 (d, 2H), 7.51 (d, 2H), 7.14 (d, 2H), 4(80 2H), 4.64-4.50 (m, 2H), 4.38-4.32 (m, 2H),
4.21-4.13 (m, 1H), 3.84 (br s, 4H), 2.85-2.76 (i),21.95 (br s, 4H), 1.90-1.55 (m, 4H).

LC-MS (Method 1): R= 1.93 min; MS (ESIpos): m/z = 688 [M+H-2TFA]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 152 - Example 54 2- {4- [2-(

[2-(4-Chlorophenyd)s 1, St igzol-4-yllmethylisulfany1)-3,5-dicyano-6- (propylamino)pyridin-4-ylJphenoxy
ethyl L-lysyl-L- alanlna e bis(trifluoroacetate) CI 5The preparation was carried out as described in

Example 47 usmg id were used.
Vild: 265 of ey R bR A 391%%%%?& SR o,
7.94 (d, 2H), 7.75YPRO¢R 4 0hengsy ety bete-algny-Logipnigedy '{@f%q?taﬁelo (d, 2H), 4.69 (s, 2H),
4.54-4.35 10(m, 3H), 4.33-4.23 (m, 2H), 3.78-3.75 (m, 1H), 3.41 (q, 2H), 2.80-2.71 (m, 2H), 1.73 (q, 2H),
1.59- 1.44 (m, 4H), 1.43-1.31 (m, 2H), 1.35 (d, 3H), 0.79 (t, 3H). LC-MS (Method 4): 12, = 1.19 min; MS
(ESlpos): m/z =761 [M+H-2TFA]. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 153 - Example 55 2-
{4- [2-( [2-(4-Chloropheny1)-1,3-thiazol-4-ylJmethyllsulfany1)-8t$;digyano-6-
(propylamino)pyridin-4-ylJphenoxylethyl beta-alanyl-L- ql)anlnate tnMCI 5The preparation was
carried out as described in Example 47 usingghe apptrop ing materiaig4 20 equivalents of
trifluoroacetic acid were used. Yield: 87% of theory 1 NMRFMOO MHz, DMSO-d6): 6 = 8.58 (d, 1H),
8.21 (t, 1H), 7.94 (d, 2H), 7.75-7.62 (m, 2 8§ (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.69 (s,

‘N*»e
2H), 4.51-4.23 (m, 5H), 3.40 (q, 2H), 103. (m, 2H), 2.58-2.48 @ﬁé@@l 1.58-1.42 (m, 2H), 1.29 (d,
3H), 0.79 (t, 3H). LC-MS (Method 2): 12, = t™¥'min; MS (ESIpos): m/z = 704 [M+H-TFA].

NC

. cl

The preparation was carried out as described inmka 47 using the appropriate starting

materials.
Yield: 69% of theory

'H-NMR (400 MHz, DMSO-¢): & = 8.57 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.68%7(m, 2H),
10 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.702H), 4.50-4.24 (m, 5H), 3.84 (br s, 4H), 3.03-2.92
(M, 2H), 2.51-2.48 (m, 2H), 2.00-1.90 (m, 4H), 1(@13H).

LC-MS (Method 4): R= 1.38 min; MS (ESIpos): m/z = 716 [M+H-TFA]



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 154 - Exafnple 56 2- {4- [2-(

[2-(4-ChIorophenyé,)égq%-eﬁéigzol-&yﬂmethylIsulfanyl)—3,5-dicyano-6-(methylamino)pyridin-4-yl]phenoxy
}ethyl beta-alaninate trifluoroacetate OC)Ir.NH2 CI 5The preparation was carried out as described in

Example 47 using.th r i jals. Yield: 919 : - MHz,
DMSO-d6): 6 = s.ﬁ%g,%%@% @ﬁg&%g‘%ﬁ%@ rﬁ%@}’sﬁé@gﬁ i as”%’%d%%@@% ) (d, 2H), 7.14
(d, 2H), 4.73 (s, 2MIPH AR UIPPROPLS Y| Data-alaryir -aiayits Adragmotdem, 2H), 3.02 (d, 3H), 2.74-2.65
(m, 2H). LC-MS (Method 4): 12, = 1.28 min; MS (ESIpos): m/z = 605 [M+H-TFA]. BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 155 - Example 57 2- {4- [2-( CH; o
[2-(4-ChIorophenyl)-l,3-thiazo|-4-y|]methyllsugany{);’s,@-dic 3 noﬁl]}se(}e
(methylamino)pyridin-4-ylphenoxylethyl L-alanyl-L-alaningfe trifiNoro ate\f5! 5The preparation was
carried out as described in Example 47 usingthe appropriate steﬂting materials’ 20 equivalents of
trifluoroacetic acid were used. Yield: 90% of
8.16 (q, 1H), 8.10-8.02 (m, 2H), 7.95 (d, 2 3
2H), 4.49-4.35 (m, 3H), 4.31-4.25 10(m, 2H), 3.86-3.79 (m, 1H), 3.01 (d, 3H), 1.34 (d, 6H). LC-MS
(Method 2): 12, = 1.12 min; MS (ESIpd#}:
2009-11-26

5 200 mg (0.245 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-yllmethyl}sulfanyl)-
3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllpheno}gthyl N-(tert-butoxycarbonyl)-beta-alanyl-L-
alaninate [Example 8A] were dissolved in 2 ml dicbimethane, and 2.45 ml 1M HCI in diethyl
ether were added. After 3 hours, 1 ml of a 1N sotubf hydrogen chloride in diethyl ether was
added and the mixture was stirred at room tempexdtu a further 2 hours. The precipitated solid

10 was filtered off with suction, washed with dietlgther and dried under reduced pressure. 155 mg

(vield: 82% of theory) of the target compound webgained.

'H-NMR (400 MHz, DMSO-¢): & = 8.60 (d, 1H), 7.95 (d, 2H), 7.79 (m br, 3H),@ (&, 1H), 7.58
(d, 2H), 7.49 (d, 2H), 7.13 (d, 2H), 4.70 (s, 2H)8-4.27 (m, 6H), 3.99 (m, 1H), 3.83 (m, 4H),
2.96 (M, 2H), 1.94 (m, 4H), 1.29 (d, 3H).

15 LC-MS (Method 1): R= 2.30 min; MS (ESIpos): m/z = 716 [M+H-HCI]



- 156 - Example 58 2- {4- [2-( - 160 -

[2-(4-ChIorophenyé,)ég,,a-ettéigzol-&yﬂmethylIsulfanyl)—3,5-dicyano-6-(pyrro|idin-1- yepyridin-4-yl[phenoxy
ethyl L-ornithyl-L-a anlna e bis(trifluoroacetate) Cl 5The preparation was carried out as described in

Example 47 usmg id were used.
Yield: 60% of theorgpl Ay ?f*%a%@ﬁ% S Al R T Ly
7.82-7.71 (m, 2H)YHPY A& Apdyhenseyt |tth>;pt7oybL(alazmtéyyﬁzagalozps 4.70 (s, 2H), 4.53-4.35 (m, 3H),
4.32- 104.28 (m, 2H), 3.88-3.76 (m, 5H), 2.85-2.74 (m, 2H), 1.95 (br s, 4H), 1.81-1.69 (m, 2H), 1.67-1.57
(m, 2H), 1.36 (d, 3H). LC-MS (Method 2): 12, = 1.09 min; MSSESIpos): m/z = 759 [M+H-2TFA]. BHC 08
1 072-Foreign Countries/ 2009-11-26 - 157 - E le B9 2- {&- [2-(
[2-(4-Chloropheny1)-1,3-thiazol-4-yl]methylisffany T -3,5@5- yl‘l’ﬂhdln 1- yepyridin-4-yllphenoxyl
ethyl L-ornithinate bis(trifluoroacetate) 5CI Thg preparatiqhy was carri t as described in Example 47
using the appropriate starting materials. 20 (¢ s

theory 1H-NMR (400 MHz, DMSO-d6): & =% , 2H), 7.83-7.71 (m, 2H), 7.70 (s,
101H), 7.59 (d, 2H), 7.51 (d, 2H), 7.14 (d, 2H)] 4.70 (s, 2H), 4.64-4.50 2H), 4.38-4.32 (m, 2H),
4.21-4.13 (m, 1H), 3.84 (br s, 4H), 2.8%@.76 gx, 2HEN.95 (br s, 4H),X1. -1.55 (m, 4H). LC-MS (Method
1): 12, = 1.93 min; MS (ESIpos): m/z = 688 +|—' 2TFA]. BHC 08 1 072-Foreign Countries/ 2009-11-26 -

158 -

5 495 mg (0.588 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-ylimethyl}sulfanyl)-
3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]pheno}gthyl 1-(tert-butoxycarbonyl)-L-prolyl-L-

alaninate were dissolved in 3 ml dichloromethame] 8.876 ml of a 1N solution of hydrogen
chloride in diethyl ether were added. After 6 hoafsstirring, the precipitated solid was filtered
off with suction, washed with diethyl ether andedriunder reduced pressure. 410 mg (90% of

10 theory) of the target compound were obtained.

'H-NMR (400 MHz, DMSO-g): & = 9.56 (m, 1H), 8.97 (d, 1H), 8.53 (m, 1H), 7.94 2H), 7.70
(s, 1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H)70 (s, 2H), 4.46 (m, 1H), 4.40 (m, 2H), 4.27 (m,
2H), 4.16 (m, 1H), 3.91 (m, 4H), 3.14 (m, 2H), 2(28 1H), 1.94 (m, 4H), 1.86-1.67 (m, 3H), 1.35
(d, 3H).

15 LC-MS (Method 4): R= 1.35 min; MS (ESIpos): m/z = 742 [M+H-HClI]



Example 60 2- {4- [2-( [2-(4-Chloropheny1)-1,3-thiazol-4$jmethylisulfany1)-3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-y|]phe@%kfetlggl beta-alanyl-L-alaninate trifluoroacetate 5CI The preparation was carried out
as described in Example 47 using the appropriate starting materials. Yield: 69% of theory 1H-NMR

(400 MHz, DMS0:d8);.6,7-8, H) 7 2H), 7 =7 (d, 2H), 7.49
(4.2, 712 d ffjﬁ?a_(g gl PXE%@'%‘%@?@@%’% SIS Pr De n
2H), 2.00-1.90 (mYapiidingyiiaheevietixhsigrieingd #janipe bypreghisifevs (ESipos): miz = 716
[M+H-TFA]. BHC 08 1 072-Foreign Countries/ 2009-11-26 - 159 - Example 61 2- { 4- [2-(
[2-(4-Chlorophenyl)-1,3-thiazol-4-yljmethyllsulfany1)-3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-ylJphenoxylethyl beta-alanyl-L-alaninate hydrochloride CH 0 - 3 Njc/N NH2 x HCI NCCN
5200 mg (0.245 nal) of 2- { 4- [2-( [2-(4-chloropheny1)-1,3-thiazola-yln@thylIsulfanyl)- 3
,5-dicyano-6-(pyrrolidin-1 -yI)pyridin-4-yI]phen%@ﬂ N-(tért-butxyca onyBepeta-alanyl-Lalaninate
[Example 8A] were dissolved in 2 ml dichlor§methane, aifd 2.48 ml IM HCTin diéthyl ether were added.
After 3 hours, 1 ml of a IN solution of hydro chloridemﬁ&d ethgy was added and the mixture was
stirred at room temperature for a further 2 Pou . The precipitated solid 10was filtered off with suction,
washed with diethyl ether and dried undertyedyged pressure. 155 mg (yieleci82% of theory) of the target

CN
/ N
C/N N s/\E ?’O'CI

414 mg (0.482 mmol) of 2-{4-[2-({[2-(4-chlorophenyl,3-thiazol-4-yllmethyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}efi N-(tert-butoxycarbonyl)-L-isoleucyl-L-

compound were obtained.

alaninate were dissolved in 3 ml dichloromethame] 4.822 ml of a 1N solution of hydrogen
chloride in diethyl ether were added. After 6 hoofstirring, 2 ml of a 1N solution of hydrogen
10 chloride in diethyl ether were added, and the mitwas stirred at room temperature for a further
24 hours. The precipitated solid was filtered offrmsuction, washed with diethyl ether and dried
under reduced pressure. Since the reaction wasnstimplete, the solid was stirred in 5 ml of a
1IN solution of hydrogen chloride in diethyl ether fa further 24 h. The precipitated solid was
filtered off with suction, washed with diethyl ethand dried under reduced pressure. 312 mg

15 (81% of theory) of the target compound were obthine

'H-NMR (400 MHz, DMSO-¢): & = 8.83 (d, 1H), 8.20-8.09 (m, 3H), 7.94 (d, 2H;X (s, 1H),
7.58 (d, 2H), 7.49 (d, 2H), 7.11 (d, 2H), 4.7028l), 4.49-4.39 (m, 3H), 4.27 (m, 2H), 3.83 (m,
4H), 3.60 (M, 1H), 1.94 (m, 4H), 1.80 (m, 1H), 1(82, 1H), 1.34 (d, 3H), 1.22-1.07 (m, 1H), 0.91
(d, 3H), 0.83 (t, 3H).

20 LC-MS (Method 2): R= 1.19 min; MS (ESIpos): m/z = 758 [M+H-HClI]



1H-NMR (400 MHz, DMSO-d6): 6 = 8.60 (d, IH), 7.95 {d°5H), 7.79 (m br, 3H), 7.70 (s, IH), 7.58 (d, 2H),
7.49 (d, 2H), 7.134¢k 2K ¢h 70 (s, 2H), 4.48-4.27 (m, 6H), 3.99 (m, IH), 3.83 (m, 4H), 2.96 (m, 2H), 1.94

(m, 4H), 1.29 (d, -MS (Method 1) 12, = 2.30 min; MS (ESIpos): m/z = 716 [M+H-HC1]. BHC
08 1 072-Foreign t
[2-(4- Chloropheny%fy& @9 0 s Wﬁ”gﬂg?‘{%ﬁo éL% ésrrdolfxc/iano 1 (pyrrolidin-1-

yepyridin-4- yI]pheHlBWl%'mﬁyl_pﬁ'F‘dl%—\Leﬁlé Eﬁ%’é dr‘éﬂéﬂl@ﬁﬂ%"gﬂ% ﬂ%"{@@éﬁ‘ﬁ%ﬂ?w(’l'd@ [2-({
[2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisulfany1)- 3 ,5-dicyano-6-(pyrrolidin-1 -yl)pyridin-4-ylJphenoxy
ethyl 1-(tert-butoxycarbonyl)-L-prolyl-Lalaninate were dis§d5|yediin 3 ml dichloromethane, and 5.876 ml of
a IN solution of hydrogen chloride in dlethyl ere adde ter 6 ours,\gj‘, stirring, the precipitated
solid was filtered off with suction, washed With dlethngj\ d drigd unctér re duced pressure. 410 mg
(90% of 10theory) of the target compound were obtained. 1 MR,\(AOO MHz, DMSO-d6): 6 = 9.56 (m,
IH), 8.97 (d, IH), 8.53 (m, IH), 7.94 (d, 2 0 (s, IH), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.70 (s,
2H), 4.46 (m, IH), 4.40 (m, 2H), 4.27 (m, 4.16 (m, IH), 3.91 (m, 4H), 3.14 ¢rmc2H), 2.28 (m, IH), 1.94
(m, 4H), 1.86-1.67 (m, 3H), 1.35 (d, 3H). 1% LC-MS (Method 4): 12, = 1.35 min; MS (ESIpos): m/z = 742
[M+H-HC1]. BHC 08 1 072-Foreign€ountries/ 2009-11-26 - 161 - Example 63 2- {4- [2-(
[2-(4-Chloropheny1)-1,3-thiazol-4- yl]me ylls fanyl) -3,5-dicyano-6-(pyrrolidin-1-
yepyridin-4-yl]phenoxylethyl L-is algHinate Rydraoshloride 4 m I(O 482 nal) of 2-{412-({
[2-(4-chloropheny1)-1,3-thiazol -yI] ethyWsquaﬁyl) 316- dvyanQ-6-(gyrrolidin-1-yepyridin-4-ylJphenoxyl
ethyl N-(tert-butoxycarbonyl)-L- ucyl-Lalaninate we¥e-dissolve 3 ml dichloromethane, and 4.822
ml of a IN solution of hydrogen chloride in diethyl ether were added. After 6 hours of stirring, 2 ml of a IN
solution of hydrogen 10 chlorlde in d|e hyl ether were ad nd the mixture was stirred at room
temperature for a fatn®9 244 4ﬁr§m1qﬂ ﬁlfe@léélté% 25%8 5%&11%%8 "GReaER g'ﬂ@ﬁﬁl}wggﬂ\%%th diethyl
ether and dried uriieeredu (@l gidssuybpBidoe! tripheaetidetivas Jil (RDenfphktetowotidarbenstirred in 5
mlof a IN solutiorhﬂfnﬁa]sumpncmaﬁhﬁd@ dirteyhrthpctpia Susibabhbnihe Rircipiatechselich Was
filtered off with suctlpn wa§hed W|th d| hyl etherda @gn d under reﬁ/ls%d pressure. 312 mg 15(81% of
theory) of the targe? compoun &re o alned N I\Wl%idﬁ 63 K fd”ﬁﬂ, '50-8.09
(m, 3H), 7.94 (d, ZJFBC'V'W@QSSQW%W%WQCEOQ@%M’Ttmglecgome?’ with diehy) ethg0aid onied unger4e8gogd, 3H),
4.27 (m, 2H)18.83(83stel) 3826Ac( Bt thishyr thelYar@iukifp UnbkeloBidifia.IH), 1.34 (d, 3H), 1.22-1.07
(m, IH), 0.91 (d, 3H), 0.83 (t, 3H). 20 LC-MS (Method 2): R = 1.19 min; MS (ESlpos): m/z = 758
[M+H-HCI]. BHGQR R (206 RRbiReiesL 2099 d 1A 8.45 (m, 3H), 8.21 (m, 3H), 7.94 2H), 7.70

(s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.14 (d, 24)70 (s, 2H), 4.52-4.34 (m, 5H), 4.05 (m, 1H),
3.83 (m, 4H), 3.01 (m, 2H), 2.16-1.99 (m, 2H), 1(8% 4H), 1.37 (d, 3H).

LC-MS (Method 4): R= 1.15 min; MS (ESIpos): m/z = 745 [M+H-2HCI]



- 162 - Example 64 2- {4- [2-( -163 -

[2-(4-ChIorophenyé,)ég,,a-etté@zol-&yﬂmethylIsulfanyl)—3,5-dicyano-6-(pyrro|idin-1- yepyridin-4-ylJphenoxyl
ethyl N-[(2S)-2,4-diaminobutanoylkL-alaninate dihydrochloride 5420 mg (0.444 nal) of

2-{412-(f[2-(4-chl 1] |s

dicyano-6- (pyrroI| Ef Q%L@ﬁlé?@f% ﬁ)gx?;@t c’ H@H %ﬂ‘%sﬁl%l tert%t}/t%?&ga(% r(r)%“g"} o
amino]butanoyll- LYBPé(Hm% sYNRIPENATSS IR -1 SH Wt RAATH I H s %{H’d’4 442 ml of a IN solution of
hydrogen chloride in diethyl ether were added. After 4 hours of stirring, the precipitated solid was filtered
off with suction, washed with diethyl ether and dried undegrgdufed 10pressure. 322 mg (88% of theory)
of the target compound were obtained. 'H-N (408 MHZ DMSQ-d6). 6 = €H36 (d, IH), 8.45 (m, 3H), 8.21
(m, 3H), 7.94 (d, 2H), 7.70 (s, IH), 7.58 (d,OZH) .50 ( 2H)F , 2H)4.78 (s, 2H), 4.52-4.34 (m, 5H),
4.05 (m, IH), 3.83 (m, 4H), 3.01 (m, 2H), 246-1.99 (mH), 1.94 (rnH4H) (d, 3H). LC-MS (Method
4):12, = 1.15 min; MS (ESIpos): m/z =7 +H -2HC1]. BHC 08 1 §72- Foreign Countries/ 2009-11-26 -
163 - Example 65 2- {4- [2-(
[2-(4- Chlorophenyl) 1 3- thiazol 4- yI]meth Isulfanyl) -3,5-dicyano-6-(pyrrolidm2lHgepyridin-4-ylJphenoxy

dlcyano -6- (pyrrolldln 1-yepyridin-A<yl|phepoxy eth -(te butox
dissolved in 3 ml dlchloromethﬁd 1. @‘15 mi%f a | Ot ‘
were added. After 6 hours of sti the precipitated s iltered off with suction, washed with

diethyl ether and dried under reduced pressure. 75 mg (44% of 10theory) of the target compound were

bt d. 1H-NMR (400 M MSO-d6 4 7 4
o a2 e B e ol b (bl e e Syl & S
4.29 (m, 3H), 3. 631(¢Marm-9 (@/3aliginA-yhpyagip-4iahenouseyi 35 (-(BHPUCISHIEHobsVER: = 1.18
E“n MIS (GEGSIch}SA)laﬁHmaZJ i@éﬂvﬁﬁtﬁ}éﬁ:lﬂl S?H(ah@aolciﬂ%a]&ﬁﬁwgﬂl@wrﬁfiasiﬂ@gﬂnbhzﬁ hyl;l%elnd .
xampile ro, thiazo Su n rrolidin-1-
P tl%r(ole S Fl_enﬂ ﬁ_ g ?%e %% % Xclm e le Blépi%tn%ﬁ& j‘é cli

yepyridin-4- yI]phenoxy &th y aninate rochlon

[2-(4-chloropheny@)- W@tﬁi&ﬁ@ﬂﬂ!ﬂ%ﬁ%&&ﬁh%ﬁl@ﬁE?-Wé%#’f&% (B?H‘?ﬂﬂjmef&%?piﬁdwéi‘%%ﬁénoxy
ethyl 1\15- [NLIN1-bis6igylobtiewrgar bodihd)eaaebitide]
-N2-(tert-butoxycarbony1)-L-omithyl-L-alaninate were dissolved in 5 ml dichloromethane, and 3.095 ml of

a IN solution of hydregan GBIPKME DAY sthek were %Qﬁﬂzﬁ)‘t@rz@ [19uis) 8. é‘i‘f(éngmﬁdﬂh%ﬁ‘) IN

solution of hydrogen chlorlde in diethyl ether were added, 10 and stirring was continued at roo
temperature overdight(A flitnér'd63mt'dr £ 7§ &idtibn 0‘%98905@@ SHiciedd %@tr%ﬂ)etﬁépwéf‘e(%ded
and stirring at rooAtemp (aLid) wWas3dontih) el F&Sd AUrtheHp4 o), 'Ilh’iﬁmtﬂeétp)ltated solid was filtered
off with suction, washed with diethyl ether and dried under reduced pressure. Since the reaction was still
incomplete, the saltivag\ispeapad: in 1Onii; of s (RS pok)tionzef Texipagareeldipride in diethyl ether and
stirred at room temperature for 15 24 hours. Another 2 ml of a IN solution of hydrogen chloride in diethyl
ether were added, and stirring at room temperature was continued for a further 24 hours. The precipitated
solid was filtered off with suction, washed with diethyl ether and dried under reduced pressure. 69 mg
(24% of theory) of the target compound were obtained.




1H-NMR (400 MHz, DMSO-d6): 6 = 9.07 (d, IH), 8.28 {rh>3H), 7.95 (d, 2H), 7.76 (t, IH), 7.70 (s, 20 IH),
7.58 (d, 2H), 7.50 gl 2% ¢542-7.18 (m br, 2H), 7.13 (d, 2H), 7.07-6.84 (m br, 2H), 4.70 (s, 2H), 4.50-4.33

(m, 3H), 4.29 (m, , 3.83 (m, 5H), 3.15 (m, 2H), 1.94 (m, 4H), 1.75 (m, 2H), 1.57 (m, 2H), 1.36 (d, 3H).
LC-MS (Method 4): Zb. in; | , = - _ _Forei
Countriés/62089-1%[—%%2:_(1%1:%4?@@}%%%4@%2’%?@ Lé'ylﬁ%ﬁ%ﬁshﬁ%h'C%ﬂgé?&));"gﬁ&n'lqrelgn

[2-(4-ChlorophenyDRA 848 NANgNRRIE Haid ‘iﬂ)@@i,@téiéyﬁrﬁﬁh@r@?rrolidin-l- yepyridin-4-ylJphenoxyl
ethyl 3-amino-L-alanyl-L-alaninate bis(trifluoroacetate) o /11 N 5 290 mg (0.311 nal) of

2-{412-({[2-(4-chloropheny1)-1,3-thiazol-4-yllmethylisu§aly 1$33,5- NH
dicyano-6-(pyrro|idin-l-yepyridin-4-yl]phepaQ//etljI H it/\n/\
N-(tert-butoxycarbony1)-3-Rtertbutoxy: rbonyeanﬁﬁL\- anyl-E-alaniate Were diN¥dplved in 5 ml
dichloromethane, and 3.113 ml of a IN gglution of hydrogen chlchiqize in dieth;'}\ ether were added. After 6
hours of stirring, a 10 further 3.113 N solution of hydrogen ‘chloride in diethyl ether were added
and the mixture was stirred at room teqperature overnight. Another 10 ml of a IN solution of hydrogen
chloride in diethyl ether were added, ang

stirring at room temperature was contihGétftor a further 24
hours. The precipitated solid waN&en # ]

reduced pressure. The crude produc
nal) of trifluoroacetic acid was et Afters %om‘s o?’ ing, dactign mixture was concentrated and
the residue was purified by @aﬁve HPLC (acet ipitri > 7).1% TFA). 81 mg (27% of theory) of
the target compound were obtairred. 1H-NMR (406-8IHz, DMSO-d6): 6 = 9.04 (d, IH), 8.54-8.01 (m br,
6H), 7.94 (d, 2H), 7.70 (s, IH), 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.70 (s, 2H), 4.53-4.39 (m, 3H),
4.32 (m, 2H), 4.17:m, 201H} 0383 (Mindh): 53-3473: b1 B3 Ao b A0 AR 1137 LS (Method
4).12,=1.32 min?MS_%@SI%%S): m/z = %1 [M_+_Iﬁ§zrlgﬁg]].( BH(C): O%S’LS%ﬂ?Z-Fo?eEgny@a%n@{gs/ ZV% 9-11-26 -
166 - Example 68325—{i$_y[321_?—6—(pyrrol|d|n—1—yl)pyr|d|n—4-y|]pheno>]£§zthyl N°-[N,N'-bis(tert-butoxycarbonyl)carb-
[2-(4-ChlorophenyehyidBetfijad cled-pllrsitey suifnyd)it3-tiayanaié- (pyrnelidissdvee pyindin-ylishenoxy
ethyl N'(te”‘bUtO)%EﬁiU?QHﬂX&)&hé@Q{%bd?%'B@SGLRNQJBEG enlchib AR @&émgtﬁér were added.
2-{412-({[2-(4-chloropheny1)-1,3-thiazol-4-yllmethyllsulfany1)-3,5- L
dicyano-6-(pyrroliéiteh & BYYAARH B reROLY 2 MY Fe AR BlHsarearN8HE Jn gl P eV At SHere
dissolved in 3.0nl civthsthoime then ecaticlBdat diztyleptheratdrd rogh( L& . 8iribdy dD156I 4lehydregletmohibride in

dioxane were addeghgiich EifoRIX NG HAS SHETRHA HRABY GIMREER B RmiRratile RERCBHAIGES filtered

off, washed with diethyl ether and_dried under high vacuumn). This gave 68 mg (55.% of theory) of the
desired target ContlLﬁggﬁ&l hours. T%e precipitated %Ohd was feteoff with suction, %a(shed with dieth I)ether

and dried under reduced pressure. Since the reagts still incomplete, the solid was suspended

in 10 ml of a 1N solution of hydrogen chloride ietthyl ether and stirred at room temperature for
15 24 hours. Another 2 ml of a 1N solution of hydroggtoride in diethyl ether were added, and

stirring at room temperature was continued for @h&r 24 hours. The precipitated solid was

filtered off with suction, washed with diethyl ethend dried under reduced pressure. 69 mg (24%

of theory) of the target compound were obtained.

'H-NMR (400 MHz, DMSO-g): & = 9.07 (d, 1H), 8.28 (m, 3H), 7.95 (d, 2H), 7.761H), 7.70 (s,

20 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.42-7.18 (m bi)27.13 (d, 2H), 7.07-6.84 (m br, 2H), 4.70 (s,
2H), 4.50-4.33 (m, 3H), 4.29 (m, 2H), 3.83 (m, 5BL5 (M, 2H), 1.94 (m, 4H), 1.75 (m, 2H), 1.57
(m, 2H), 1.36 (d, 3H).

LC-MS (Method 4): R= 1.18 min; MS (ESlpos): m/z = 801 [M+H-2HCI]



1H-NMR (400 MHz, DMSO-d6): 6 = 8.76 (d, 1H), 8.14 (M 3H), 7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H),

7.49 (d, 2H), 7.11¢da 2L & 70 (S, 2H), 4.40 - 4.27 (M, 4H), 4.01-3.52 (m, 6H), 1.94 (s br, 204H), 1.67 (m,
1H), 1.58 (m, 2H), 1.35 (d, 3H), 0.90 (d, 3H), 0.85 (d, 3H). LC/MS (Method 2): 12, = 1.17 min; MS

(ESlpos): m/z = 758 IM-HC 1 +| H 1 Q72-Forei §§/ 9:11-26 - - Example 69 2- {4-
2 [2-4-Chloropfiamy B e e e A N S A o
yepyridin-4-yl[phe HB{AGEHHyYiRbenaniai Jaierrteaytdcitiirie Pisg1i840MaCaid nal) of
2-{412-({[2-(4-chloropheny1)-1,3-thiazol-4-ylJmethyllsulfany1)-3,5-
dicyano-6-(pyrrolidin-1-yepyridin-4-yl]phenoxy ethyl N-(tert-butoxycarbonyl)-L-alanyl-Lleucinate were
dissolved in 1.5 ml dichloromethane and 1.5 ml diethyl ether. 3.8 ml (15 2 nal) of 4M hydrogen chloride in
dioxane were added, and the mixture was stirred at roo@Hem@erature for 3h. The precipitate was filtered
off, washed with diethyl ether and dried under high vac gum. This 10gave 68 mg (55.% of theory) of the
desired target compound. 1H-NMR (400MHz, " DMSFd6):16 = 8355 (d,Ni), 7.94 (d, 2H), 7.86 (s br, 3H),
7.40 (s, 1H), 7.58 (d, 2H), 7.49 (d, 2H), 212 (d, ZH;(E.){S;(Hr s, 2fl), 4.70 (s, 2H), 4.42 (m, 2H), 4.30 (m,
i | 4H), 1.64 (m, 1H), 1.54 (m, 2H), 0.88 (d, 3H), 0.83 (d, 3H).
LC/MS (Method 2): 12, = 1.16 min; ME (ESJpos): m/z = 758 [M-HC1+H]. BHEABA,1972-Foreign
Countries/ 2009-11-26 - 168 - Example 70 2- {4- [2-(
[2-(4-Chlorophenyl)-1,3-thiazol-4¢giimethyllsylfany1)-3,5-dicyano-6-(pyrrolidin-1- yepyridin-4-yllphenoxyl

2-{412-({[2-(4-chloropheny1)-1,3-thiazq ethyllsulfanyl
dicyano-6-(pyrrolidin-1-yepyridin-4Y/Jph&hoxy ethyl Ni(te on?)l)glycyl-L-leucinate were
dissolved in 1.5 ml dichlorome e and 1.5 ml dieth er. 3.8+mt(15 2 nal) of 4M hydrogen chloride in

dioxane were 2dded, and the mixture was stirred at room temperature for 3h. The precipitate was filtered

off, washed with diethyl ether and dried under high vacuum. This gave 1097 mg (60.% of theoryg of the
desired target corﬁBgum. (0.311 mmol) of 2-{4-[Z-({[2-(4-chlorophenyl,3-thiazol-4-yl[methyl}sulfanyl)-375-

dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}efi N-(tert-butoxycarbonyl)-3-[(tert-

butoxycarbonyl)amino]-L-alanyl-L-alaninate were sbilred in 5 ml dichloromethane, and 3.113
ml of a 1N solution of hydrogen chloride in diettgther were added. After 6 hours of stirring, a

10 further 3.113 ml of a 1N solution of hydrogen ciderin diethyl ether were added and the mixture
was stirred at room temperature overnight. Anoftgeml of a 1N solution of hydrogen chloride in
diethyl ether were added, and stirring at room terafure was continued for a further 24 hours.
The precipitated solid was then filtered off witlcon, washed with diethyl ether and dried under
reduced pressure. The crude product was dissolve?l ml of dichloromethane, and 0.126 ml

15 (1.632 mmol) of trifluoroacetic acid was added.ekf6 hours of stirring, the reaction mixture was
concentrated and the residue was purified by pegparHPLC (acetonitrile/water + 0.1% TFA).
81 mg (27% of theory) of the target compound wéraioed.

'H-NMR (400 MHz, DMSO-g): & = 9.04 (d, 1H), 8.54-8.01 (m br, 6H), 7.94 (d, 2AYO (s, 1H),
7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.7028l), 4.53-4.39 (m, 3H), 4.32 (m, 2H), 4.17 (m,
20 1H), 3.83 (m, 4H), 3.34-3.17 (m, 2H), 1.94 (m, 4HB7 (d, 3H).

LC-MS (Method 4): R= 1.32 min; MS (ESIpos): m/z = 731 [M+H-2TFA]



1H-NMR (400 MHz, DMSO-d6): 6 = 8.84 (d, 1H), 8.10 (MC3H), 7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H),

7.49 (d, 2H), 7.12¢d 2K &b 70 (S, 2H), 4.41 -4.30 (m, 5H), 3.85 (s br, 4H), 3.59 (M, 2H), 1.94 (s br, 4H),
1.75- 1.49 (m, 3H), 0.87 (d, 3H), 0.85 (d, 3H). LC/MS (Method 2): 12, = 1.16 min; MS (ESIpos): m/z = 744

[M-HC1+H]. BHC,0§ 1 0/2-Forgi trj d‘h?% )-11-26 - - B.Assessing. I'@ J& gcological and
physiological activ%%g#%gagﬁggnﬁakggf%%@ g%s p %%ﬁéﬁgﬁ;%? }e%gt%/“@ oéf’%hcg%%ﬁgp% ﬁ}P s@(ﬁ%rding to the
invention can be dORMGASEANANGSNBNIRE Hadaycatanyhidiriepde s Riraii SHBPeHECadenosine
agonism by way of gene expression 5Cells of the CHO (Chinese Hamster Ovary) permanent cell line are
transfected stably with the cDNA for the adenosine receptoftbtypes Al, A2a and A2b. The adenosine Al
receptors are coupled to the adenylate cyclase by weycof &, proteins, while the adenosine A2a and A2b
receptors are soupled by way of Gs proteins. In correspon with this, the formation of CAMP in the
cell is inhibited or stimulated, respectively. After that, expy sionC?_[ the luciferase is modulated by way 10
of a CAMP-dependent promoter. The luciferase test is optifnizedwith the aim of high sensitivity and
reproducibility, low variance and good suit@ﬁ%@fﬁﬁ%ﬁj}f&m& on a robot system, by varying several
test parameters, such as cell density, duratjon of the gnowth phase GHd the testtit@ubation, forskolin
concentration and medium composition. (Th&pllowing st protocol is used for pharmacologically
characterizing cells and for the robot-ass substance screening: 15 The stock cultures are grown, at
37C and under 5% CO2, in DMEM/F12 meglium containing 10% FCS (fetal calf serum) and in each case
split 1:10 after 2-3 days. The test cylires dre seegled in 384-well plates with 2000 cells per well and
grown at 37C for approx. 48 hours. Theyaedigm is then replaced with a physiological sodium chloride
solution (130 mM sodium chloride, 5 mMotagsium hloriq(?, 2 mivisalcium chloride, 20 mM HEPES, 1
mM magnesihq‘n chloride 20 hexahyégrate, 8 m s:ou 7). The substances to be
tested, which are dissolved in DNISQ, are pipetted into the t€st cuRures (maximum final concentration of
DMSO in the test mixture: 0.5%) in a dilution series of from™ x 10h1 M to 3 x 106 M (final concentration).

10 minutes later, forskolin is added to the Al cells and all the cultures are subsequently incubated at 37C

for four hours. Aftéb3hang330ASofransd]uitbn2hilth({E déreipooptentyB0%biprsisirgidnethy28:1(83ayhR/bdisodium

hydrogenphosphaifyd @il LU HRRANRAGTIISHC R R MBS TEREL 7 8) and
0 luciferase supstrate solutior 05m ciferin, 0. coenzyme mM tricine,

1 35 M magnestCI GOt S SRREE T o 6 R S e B e O 21 B for

approx. 1 midate dNohyssogrifehipsisledtidioraganeie gase disingrhateeias Sysd . 'Th OB Yaligdsrare

dheterininﬁd, i-g‘-, tbﬂ.qmécﬁrﬁl Eﬁﬁtﬂéok@&\]@%]wﬁ@%u 3f, R ed W&Wi@ﬁaﬁhar@ﬂﬁwafum%}hi@mﬁtmdhﬁ nase of
the Al cell, and, respectiyely, e maximum stimulation with the corresponding substance is
achieved in the ca&8 %Ft’ %@gAggﬁn% tﬁ%%@éﬁ%’ﬂgsge eﬁaégﬁg%q%c};logous compound NECA
(5-N-ethylcarboxamidoadenosine), which binds to all adenosine receptor subtypes with high affinity and
possesses an agohiSERAIG ML IRY IR e BXFAntENtS 48 the Fetefeifld BithpobH IKIots, (N,
Hessling, J., HegleH)J7.@wiham) C7,1 Bd(C263 1.00 2sFareigrd@auritnes 2 A08-8152 6m, BH), -1k04l|(sBar,
Fredholm, B.§,, LQn‘ieLM'(Jm,'M,”i%%rﬁﬂygkﬁhﬁ@??&g*gﬁ@oﬁw6%?;‘9@,@95!”‘3 receptor subtypes -
cells”,

characterization of stably transfected receptors in Naunyn Schmiedebergs Arch. Phannacol.,
357 1-9 (1998)]. /ﬂ}g ,\;r pnelg _Iiat:sltg EC5§I g%éqs (§,re resgat i\ Yy king examples for the
receptor 5stimu|at||"on on%acfenoos\%%'etAl, ' Zén an i rece pw)rzsuséypﬁe”s: able 1 Example No. EC50 Al
[rtM] (1 pM forskolin) EC50A2a [rtM]




EC50A2b [rtM] 1 0.1 673 80 3 0.3 282 138 5 0.5 315 1566°0.7 281 231 17 0.3 3000 55 21 0.9 743 3000

24

10

Example 69

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmeti}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yllphenoxy}ethyl beta-alanyl-L-leucina hydrochloride

NH,
0
HN CH,
O/\/ON x HCI
CH,

131 mg (0.15 mmol) of 2-{4-[2-({[2-(4-chlorophenyl),3-thiazol-4-yl]methyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}efi N-(tert-butoxycarbonyl)-L-alanyl-L-
leucinate were dissolved in 1.5 ml dichloromethané 1.5 ml diethyl ether. 3.8 ml (15.2 mmol) of
4M hydrogen chloride in dioxane were added, andriheure was stirred at room temperature for
3h. The precipitate was filtered off, washed witbtllyl ether and dried under high vacuum. This

gave 68 mg (55.% of theory) of the desired targetmound.

'H-NMR (400 MHz, DMSO-¢): & = 8.55 (d, 1H), 7.94 (d, 2H), 7.86 (s br, 3H),07(8, 1H), 7.58
(d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.87 (br s,)2470 (s, 2H), 4.42 (m, 2H), 4.30 (m, 3H), 3.85
(s br, 4H), 2.95 (m, 2H), 1.94 (s br, 4H), 1.64 (H), 1.54 (m, 2H), 0.88 (d, 3H), 0.83 (d, 3H).

LC/MS (Method 2): R= 1.16 min; MS (ESIpos): m/z = 758 [M-HCI+H]



0.6 287 675 26 0.5 3000 1000 33 0.05 27 900 B-2. StUties on isolated blood vessels The caudal artery
of anesthetized ra@%gp&cﬁed and mounted in a conventional apparatus for 10 measuring isolated blood
vessels. The vessels are perfused in a heated bath and contracted using phenylephrine. The extent of the

contraction is deteymi i [ : dt ‘econtracted
blood vessels, an??%ifrg[g%ggr@ %ﬁ%ﬂ% @ﬁ%%@%g%%ii@ggiﬁmﬁﬁﬁ?é%%ﬁ_?ggg&%ﬁﬁﬁdf contraction
corresponds to a dNBYEH oA INERFESSEISIHEYVEYclENE RIS HPRTRER®he contraction of the blood vessels is
reduced by 50% is given as the EC50 15value of a test substance with respect to its relaxing properties.
BHC 08 1 072-Foreign Countries/ 2009-11-26 - 171 - B-3. M rement of blood pressure and heart rate
on awake marmosets Various concentrations of the test suldstances are administered orally to awake
marmosets which carry an internal transmitter capable of megstgng permanently both blood pressure
and heart rate (telemetric monitoring of hemodynamic parg eterséHBIood pressure, heart rate and their

changes 5are then recorded for a period of 6-24 hours. B-4] Hem@dynamic measurements on
anesthetized rats: Wistar rats (body weight 2;50/\386’ 8 rlanWinkelmann) are anesthetized with

5% Isofluran(r). Anesthesia is maintained with 2% IsofluO n(r) and pr%@surizedHa(lj in an anesthesia mask.
X

CN
NC _~ |
N N
ARV
S
5 168 mg (0.20 mmol) of 2-{4-[2-({[2-(4-chlorophenyl),3-thiazol-4-yl]methyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yllphenoxy}eti N-(tert-butoxycarbonyl)glycyl-L-leucinate
were dissolved in 1.5 ml dichloromethane and 1.5dmathyl ether. 3.8 ml (15.2 mmol) of 4M
hydrogen chloride in dioxane were added, and theurd was stirred at room temperature for 3h.

The precipitate was filtered off, washed with digtbther and dried under high vacuum. This gave
10 97 mg (60.% of theory) of the desired target conmgbu

'H-NMR (400 MHz, DMSO-g): & = 8.84 (d, 1H), 8.10 (m, 3H), 7.94 (d, 2H), 7.80H), 7.58 (d,
2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.70 (s, 2H), 4-48.30 (m, 5H), 3.85 (s br, 4H), 3.59 (m, 2H),
1.94 (s br, 4H), 1.75 — 1.49 (m, 3H), 0.87 (d, 3}B5 (d, 3H).

LC/MS (Method 2): R= 1.16 min; MS (ESIpos): m/z = 744 [M-HCI+H]



The carotid artery is exposed, and a tip catheter (Millar M’l%r'o-Tip transducer, 2 French; from 10 HSE) is

inserted and advagced iRt dbg gt uenliflscAosRePAHGHNGIRIISkER Inserted into the jugular vein.

Through this catheder, placebo solution and test substance solufions in increasing concentration are

infused into the aW‘ BafhdPs Ealid'6n bebGaLt 5%9\9%%&% RPN SRR, BNENITISHIEE RLgSsure,
AT B8 BBy :

contractility (dp/dt ventrrcu diastolic ressure IS meas red via ventrrcular catheter. By
withdrawing the ¢ %ﬁ@???&ﬁi%e‘l@ﬁ {RUAYiREATRYYthe aorta, 15it is also possible to measure the
systemic blood pressure. B-5. Measurement of bIood pressure and heart rate a)on awake rats: Awake
spontaneously hypektendidis wilonof theafanoandraeenal byavanatieenegipigssitfimeasuring
permanently both blood pressure and heart rate (telemetric monitoring of hemodynamic 20 parameters)
and sitting in & cagelfttefdivati Hap(ONrssrsoamare arally)aohniaisttitéokbtast substenee stablyawoishe
dosages. Blood prssieTfy Al BeRuHe ARABALARaHheraclaaadalse o mAKEMEnis RaddbR agivity of

the animals are then recorded and evaluated for 24 hours. Table 2 shows the maximum reduction in heart

rate following oral QURNHSrER AIOVAIR IS YVayMsiaing rEHe BGHpIOT 6/ ERAND RS GeeRi8mple
41: 25 Table 2 Exaenpiephd. [ osags Sezeinst mestondeBengfkghig0ve SRt/ kgMASHGHEL Blng/kg

-5% BHC 08 1 0721RarRig o amniriesd, 209%dileRP aref tratpradBBIedN@e luciferase is modulated by way

10 of a cAMP-dependent promoter. The luciferase t®stptimized, with the aim of high sensitivity

and reproducibility, low variance and good suiti#pifor implementation on a robot system, by
varying several test parameters, such as cell gertiration of the growth phase and the test
incubation, forskolin concentration and medium cosifion. The following test protocol is used

for pharmacologically characterizing cells andtfog robot-assisted substance screening:

15 The stock cultures are grown, at 37°C and undelC&% in DMEM/F12 medium containing 10%
FCS (fetal calf serum) and in each case split Aftér 2-3 days. The test cultures are seeded in
384-well plates with 2000 cells per well and groatn37°C for approx. 48 hours. The medium is
then replaced with a physiological sodium chlorgtgution (130 mM sodium chloride, 5 mM
potassium chloride, 2 mM calcium chloride, 20 mM BES, 1 mM magnesium chloride

20 hexahydrate, 5 mM sodium bicarbonate, pH 7.4). Suitestances to be tested, which are dissolved
in DMSO, are pipetted into the test cultures (maximfinal concentration of DMSO in the test
mixture: 0.5%) in a dilution series of from> 10™ M to 3 x 10° M (final concentration).

10 minutes later, forskolin is added to the Al<alhd all the cultures are subsequently incubated
at 37°C for four hours. After that, 35 pl of a g@u which is composed of 50% lysis reagent

25 (30 mM disodium hydrogenphosphate, 10% glycerol, B&onX100, 25 mM TrisHCI, 2 mM
dithiotreitol (DTT), pH 7.8) and 50% luciferase stdate solution (2.5 mM ATP, 0.5 mM
luciferin, 0.1 mM coenzyme A, 10 mM tricine, 1.3%hmagnesium sulfate, 15 mM DTT, pH 7.8)
are added to the test cultures, which are shakeapjorox. 1 minute and the luciferase activity is
measured using a camera system. Thg E&lues are determined, i.e., the concentratiomghath

30 50% of the luciferase answer is inhibited in theecaf the Al cell, and, respectively, 50% of the
maximum stimulation with the corresponding substais@achieved in the case of the A2b and A2a
cells. The adenosine-analogous compound NECH-Ehylcarboxamidoadenosine), which binds
to all adenosine receptor subtypes with high &ffiaind possesses an agonistic effect, is used in

these experiments as the reference compound [Kioty,, Hessling, J., Hegler, J., Owman, C.,



Dosage Heart rate reduction 44 3 mg/kg -20 % 63 3 m'gjflza -20 % b)on awake dogs: Awake male Beagle
dogs carrying an iRl FRRREMIES BRI OIS AEHRRE REERARSUINGP ANBIRAY RIGTHHE RREphGart

rate (telemetric monitoring of hemodynamic parameters) are administred 5 test substances in various
dosages orally or HHYAG0ASAARI BTG HPLSENY HABSHRSEFEPRE Ah & dR-FRIE S BHRYE ot AR SHEREF &R orded
and evaluated for 24thdesmacohas3ahie(1i9R8) the behavior of the animals with respect to their activity
(gait, side position, rest phases etc.) is observed to obtain indications of a possible CNS action of the
substances. B-6. GdtRshifbeperisaenihd (=R repasation eptbsebraivemesrkiignexdingldy aims tbbepade Wistar

%9832 mol/1 sucrose solution. The tissue

rats are removed g immediAL HARSTL 3Y A iGN

is comminuted using a glass-Teflon homogenizer and then centrifuged (1000 x g for 10 minutes). The
supernatant is th Rl g centrifuged at 30 000 g for 30 minutes. The pellet obtained in this manner is
resuspended in 1 water and allowed to stand 15 on ice for 30 minutes. After a final centrifugation
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B-2.

Studies on isolated blood vessels

The caudal artery of anesthetized rats is excisel mounted in a conventional apparatus for

measuring isolated blood vessels. The vesselsafased in a heated bath and contracted using

phenylephrine. The extent of the contraction isedwined using a contraction meter. Test

substances are added to the precontracted blosdlsgand the reduction of the contraction of the

vessels is measured. A reduction of contractiomesponds to a dilation of the vessels. The

concentration at which the contraction of the blwedsels is reduced by 50% is given as thg EC

value of a test substance with respect to its nedpproperties.



10 According to their natural running behavior, the animaig are randomized into groups (8-12 animals)

(control group andsls- a RlbsaIIRYRE R P BIBHE BrBEQMBSAInAHEL {ha drRiliphics RSk iagse, the animals are

treated orally with the substances to be tested. Here, single doses or else increasing dosages (for

example 0.3-1-3-10:30,mlka) s aAieied <The SUBSIBRAESALE 128159 R RsRende iy

experiments. Between 2 experiments, there are at least 3 days where the’animals are 15 not
administered any SHPSHhEEENFHEARSAHIRG BEARIGIOF HEASEPRENARRS Y BRSPSl BifESEESTEaeRE Pienours
after administratiofieleviaduatioonibiing timeingdyniamnialsaeimetb@ioda disiarcacovetedtakbsiptheagpser a

period of seveyal '&%‘fﬁeﬂqgﬁgc}gﬁfm%iBQE}&VJ)%%MQ the mice. Effects are stated in percent of the
control. Example No. Reduction of the total distance run by 1 mg/kg 1 0% 13 0% 21 7.5% 33 24% 20B-8.

Determination of Sé).u'lb”ip{é sta ili%%nnqelégﬁgﬁi]gﬂtbgrq%\r{gosrtha t[%eéergmi_nation of the solubility: The test
substance is suspended-m%%@sr'rrengfh-aqmus%emﬁﬂu%m' This suspension is shaken at room
temperature for 24 h. After ultracentrifugation at 224 000 g for 30 min, the supernatant is diluted with
DMSO and analy288( L RS %ﬁn?%%ﬁ‘rgpagﬂfoﬁ Wbt G AL YA BB S5 B0RINRUEAA Stths R¥ed for
guantification. BH&M8ab’'0ZReBesigrsCuumttriesi RO029% 1s@biradtiprddRlriZetheihodiamasiissiAgitsht
1100 with DAD m%ﬁ&%@‘)@tﬂ)“ﬁheﬁ}wfg%ﬁg%‘%%oawﬂ ARG ﬁiHJﬁi%’@%&%ﬁ%?sfﬁ@?cﬁ?%%a“d

column thermastat (013 16A); column: Phenomenex Gemini C18, 5 pm, mm X _ _
10 HSE) is inséerted and advanced into the left veletri& second catheter is then inserted into the

jugular vein. Through this catheder, placebo sotutand test substance solutions in increasing
concentration are infused into the animals. Atdame time, the heart function (such as heart rate,
left ventricular pressure, contractility (dp/dtgfthventricular end-diastolic pressure) is measured
via the left-ventricular catheter. By withdrawirgetcatheder from the left ventricle into the aorta,

15 itis also possible to measure the systemic bloedsure.

B-5. Measurement of blood pressure and heart rate

a) on awake rats:

Awake spontaneously hypertensive rats (SH-Rattanlying an internal transmitter capable of

measuring permanently both blood pressure and hatar({telemetric monitoring of hemodynamic
20 parameters) and sitting in a cage fitted with mosensors are orally administered test substances

in various dosages. Blood pressure and heart natet@anges thereof, and also the movements and

the activity of the animals are then recorded araduated for 24 hours.

Table 2 shows the maximum reduction in heart raitewing oral administration of 3 mg/kg of the

compound from Example 1 or Example 2 or Example 41.:

25 Table?2
Example No. Dosage Heart rate reduction
1 3 mg/kg -20 %
2 3 mg/kg -45 %
41 3 mg/kg 5%




mm; temperature: 40C; eluent A: water/phosphoric aci'dl|c7xlg|'2; eluent B: acetonitrile; flow rate: 50.7
ml/min; gradient: 0=0-5 i 85%A, 159% B; tamp: 0-5-3im 10% A, 0% B; 3-3 5 min 10% A, 90% B;
ramp: 3.5-4 min 85%AMPENB; |4-5 RAFEEY A, 1568BIAFPEEUFHRMod for bases: Agilent 1100 with DAD
(01315A), quat. pump (04]4311A) au %amgler CTC HTS_Z%%Q_, degasser (01322A) and column thermostat
(01316A); column: VDSoptilab K.romasﬁ;f 0418, 3.5 prm. 60 10 mm x 2 1 mm; temperature: 30C; eluent
A: water + 5 ml perchlorigzacid/1; elugpigRgacetonitrile; figyygate: 0.75 ml/min; gradient: 0-0.5 min 98% A,
2% B; ramp: 0.5-4.5-min-10% A/ 90% B;-4.5-6!min-10%-A,90% B;ramp: 6.5-6.7 min 98% A, 2% B;
6.7-7.5 min 98% A, 2% B. The solubilities of representative exemplary embodiments in 5% strength
aqueous dextrose solution are shown in Table 1: 15Table 1 Example No. Solubility [mg/liter] 41 650 44
410 51 540 52 288)54 620-88HLFONF) decomposition of the exemplary compounds in these solutions was

observed.

Awake male Beagle dogs carrying an internal trattemcapable of measuring permanently both
blood pressure and heart rate (telemetric monigooinhemodynamic parameters) are administred
5 test substances in various dosages orally or intdehally. Blood pressure and heart rate and
changes thereof are then recorded and evaluatéd floours. At the same time, the behavior of the
animals with respect to their activity (gait, sidesition, rest phases etc.) is observed to obtain

indications of a possible CNS action of the sulstan

B-6. GTP shift experiment

10 Preparation of the brain membrane

The brains of male Wistar rats are removed and idetely transferred into an ice-cooled 0.32
mol/l sucrose solution. The tissue is comminutethgu® glass-Teflon homogenizer and then
centrifuged (1000 x g for 10 minutes). The supemtis then ultracentrifuged at 30 000 g for 30
minutes. The pellet obtained in this manner isspsaded in 10 ml of water and allowed to stand
15 onice for 30 minutes. After a final centrifugatietep at 48 000 g for 10 min, the membranes are
resuspended in 50 mmol/l Tris-HCI buffer, pH 7.4daincubated with 2 U/ml of adenosine
deaminase at 8C for 30 min. This is followed by a protein detenation according to Bradford.
The membranes are frozen in small aliquots andedtat — 88C until required for the binding

assay.

20 Receptor binding study

The A1 receptor GTP shift binding assay is cardgetlusing rat brain membranes and 0.4 AN [
DPCPX (K4 = 0.28 nM) as radioligand. 10 pg of membrane pmoéee incubated at 8¢ for 20
min with 0.4 nM PH]DPCPX and adenosine Al agonists in various comatons in buffer (50
mM tris-HCI, pH 7.4, 2 U/ml ADA) in the presencedaabsence of 1 mM guanosine triphosphate
25 (GTP). The incubation is terminated by filtratidwmaugh GF/B glass fiber filter plates. The filters
are then washed three times with ice-cold tris-B@ffer 50 mM, pH 7.4. The radioactivity on the
filter is measured with addition of 100 pl of sdlation cocktail in a Microbeta TriLux beta

counter (PerkinElmer, Massachusetts, USA).



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 175 - B)Jgt%bility in buffer at various pH values: 0.3 mg of
the test substancesiy weighedintg;a@ SEHRL Gevighan b aidld ShaRRIoRILrile Rh AFEPRIHRMISO (9:1) is
added. The substance is dissolved by putting the sample vessel in an ultrasonic bath for about 10
seconds. Then 0.5 ml of¥REHESSE ctive (buffer) solution is added, and Sthe sample is again treated in the
ultrasonic bath. (Buffer) solutions employed: pH 2:0.03 mol of citric acid, 0.061 mol of sodium chloride
and 0.0082 mol of RydREERBIGc A8 iacHaM after R Ak Al FFLRIMEESD CIRTHPEI N IO AR te @t DH 4.0
with 1 N hydrochl@ﬁﬁa&t&dompﬂ ('étfbia%mny)lroﬁéa?tl'rﬁilafcdm.am&.a.,m@y@fomdiumbmdm&mia pani) liter of
water; pH 6:0,06 mol af it a6idamek e Ml Qfgivn BEaXIGE R L UtG P i é@'&r@r“io%geo g of

sodium chloride, 13.6%89 of potassium dihydrogen phosphaté and 83.35 g@gf 1 N sodium hydroxide
solution are madeStfite PREFRFIMIDLIES: ABABRIGIFPIAERIFIMAER HRAEY PADHRISMAIYBTESRERES .
15pH 8:0.013 moltothzoseattaridhe.8di mairof thydnochihericsaafithadid thtetreddnéitereS e pdeions:opithe test

solution are analygef, bR L Grigti el Qs FUHRRR ARG HtES! SUPRIAREE AR activRsihstance (A)
produced, every hour over a period of 24 hours at 37C. The percentage areas of the appé%)%%tgfgeaks
15B),

are used for quanfifitatin! "B eehaisiRnges CREIRpRY 43/Se tisfH b WP A Qe h e BWALR
binary pump 1013 22¢9cangtasaitmpiengi0i8 29A)ingo hanmayove th¢Odtl 649 , rHrelomostatif0l §80BY, cEuhn:

Kromasil 100 C18, 250 eontk R0 1Co W BRI AR el ES r30s). RABB P RARE AviiBhase Tk Of
perchloric acid/lite?, _eluésrllgeB: a%‘;qzar‘ljigrile;r?radigkt: g(?]nin 90%93r 5%%in 40% A 18.0 min 160028A 19.0 min

10% A 21 0 min 98¥"RI23'8 HARIGHOLRA HER VS SYPRTFRIAIRY ddtbeRig'2 88 50m C28 P ¢Skt od
for Examples 50 afvg&@sAtyiteenal i Ov&A-BADID 1B1EE jarei ritpipdnih¢CLBtRATea s Esiple M(04B29A),
column oven (Oleﬁ%ééﬁer‘iﬁgﬁﬁ'@@@trﬁgﬂég’@%é‘éﬂWb&ﬁ’ﬁ’l@]ﬁé‘|ﬂﬂ@%t@éle%t ohmmnet m_@"_aﬁlrﬁé‘iﬁ gRlumn
temperature: 30C; moalle hase A: water + 5 m] of perchloyic ag;ﬁ/llter %J]uent B: acetonitrile; (?ij 081
072-Foreign Courltfied 'E'B%éef 3B SHREAnGF R el o M é‘ﬂ% SO MR E09RK Y AN SO 1Y 0 min
10% A 120 min 16% hmurg. efterirdomsaaliend hyruaoos Af fheniratiate\aleimndithevtelcdistaitne: cygrath.
HPLC method for faxammesSdier a period of several hours dutiegnain activity period of the mice. Effects are

stated in percent of the control.

Example No. Reduction
of the total distance run
by 1 mg/kg
1 0%
13 0%
21 7.5%
33 24%

20 B-8. Determination of solubility, stability and liberation behavior

a) Determination of the solubility:

The test substance is suspended in 5% strengtloasjudextrose solution. This suspension is
shaken at room temperature for 24 h. After ultradiigation at 224 000 g for 30 min, the
supernatant is diluted with DMSO and analyzed by ElPA two-point calibration plot of the test

25 compound in DMSO is used for quantification.



Agilent 1100 with DAD (01314A), binary pump (OlBlZA}?étjtosampler (01329A), column oven 5
(01316A), thermosiat 043384 o CyIN: Kromasil 100 C18, 250 mm x 4 mm, 5 pm; column temperature:
30C; mobile phase A: water + 5 ml of perchloric acid/liter, eluent B: acetonitrile; gradient: 0 min 90% A 5.0
min 40% A 18.0 mjn. 10% ' 9 [ % ' o6 A-flaw rate: 2.0, ml/min; UV
detection: 288 m%gll%%hiﬁglt?{)@ ?f%ﬁi%@é%é&e%s ' aﬁééélr%%%%ggﬁﬁ%efg(ﬂgtﬁ% &?ﬁtigégég%% peak
areas at the 10staf@hePAMEaFECIHBRHRIMeIRE Gior PapredeMBRE RGN ErhbotitieAESMMRbRe 2
Example No. pH %testsipbsiancedafier dueit-A=dhiex/ 308H Fdtieit) | X ctashisBhatancaradteiiodd rht¢t-(t=24h)

x 100/ F(t=0hy] 44 93 4t abidrd 0D A4 A28599A, 150% B; rands-3 min 10% A, 90% B: 3-3.5 min 10%
A, 90% B; ramp: 3.5-4 min 85% A, 15% B; 4-5 min 8%%615% B.

HPLC method for bases:

Agilent 1100 with DAD (G1315A), quat. pump (G1311Autosampler CTC HTS PAL, degasser
(G1322A) and column thermostat (G1316A); column:Sdptilab Kromasil 100 C18, 3.5 um, 60

10 mm x 2.1 mm; temperature: 30°C; eluent A: water ml5erchloric acid/l; eluent B: acetonitrile;
flow rate: 0.75 ml/min; gradient: 0-0.5 min 98% 2% B; ramp: 0.5-4.5 min 10% A, 90% B; 4.5-6
min 10% A, 90% B; ramp: 6.5-6.7 min 98% A, 2% B{-G.5 min 98% A, 2% B.

The solubilities of representative exemplary embutits in 5% strength agueous dextrose

solution are shown in Table 1:

15 Tablel
Example No. Solubility [mg/liter]
41 650
44 410
51 540
52 280
54 640
58 470

No decomposition of the exemplary compounds indlsetgutions was observed.

The solubility of the active substance from Exampldaxample 2 and Example 12 is below the

detection limit.
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b) Stability in buffer at various pH values:

0.3 mg of the test substance is weighed into a HRILC vial and 0.5 ml of acetonitrile or
acetonitrile/DMSO (9:1) is added. The substanceissolved by putting the sample vessel in an
ultrasonic bath for about 10 seconds. Then 0.5frth@ respective (buffer) solution is added, and

the sample is again treated in the ultrasonic bath.
(Buffer) solutions employed:

pH2:  0.03 mol of citric acid, 0.061 mol of sodiwmloride and 0.0082 mol of hydrochoric acid

ad 1 liter of water;
pH 4. 1 liter of Millipore water is adjusted to pHO with 1 N hydrochloric acid;
pH5: 0.096 mol of citric acid and 0.2 mol of sadilnydroxidead 1 liter of water;
pH6: 0.06 mol of citric acid and 0.16 mol of sadilnydroxidead 1 liter of water;

pH 7.4: 90.0 g of sodium chloride, 13.61 g of pstas dihydrogen phosphate and 83.35 g of
1 N sodium hydroxide solution are made up to I kéh water; this solution is then

further diluted 1:10 with Millipore water.
pH8:  0.013 mol of borax and 0.021 mol of hydroctd@cidad 1 liter of water.

5 ul portions of the test solution are analyzedHBLC for their content of unchanged test
substance, and of active substance (A) producestyéwur over a period of 24 hours at 37°C.

The percentage areas of the appropriate peaksadefor quantification.

HPLC method for Examples 41 and 44:

Agilent 1100 with DAD (G1315B), binary pump (G131RAutosampler (G1329A), column oven
(G1316A), thermostat (G1330B); column: Kromasil 1008, 250 mm x 4 mm, 5 um; column
temperature: 30°C; mobile phase A: water + 5 mpeifchloric acid/liter, eluent B: acetonitrile;
gradient: 0 min 90% A~ 5.0 min 40% A- 18.0 min 10% A— 19.0 min 10% A- 21.0 min
90% A - 23.0 min 90% A, flow rate: 2.0 ml/min; UV deteatiai288 nm.

HPLC method for Examples 50 and 59:

Agilent 1100 with DAD (G1315B), binary pump (G131RAutosampler (G1329A), column oven
(G1316A), thermostat (G1330B); column: Kromasil 1008, 125 mm x 4 mm, 5 um; column

temperature: 30°C; mobile phase A: water + 5 mpefchloric acid/liter, eluent B: acetonitrile;



0634 98 98 63 7.4 93 67 BHC 08 1 072-Foreign Couiritfiés/ 2009-11-26 - 177 - In this test there was
found to be a decrease P H15ic908EAL A BEshPERRANCe @hiisame. tine ﬁﬁqai'bfili&(lfﬁalsz%'ﬂmﬁh?@&t've

ingredient compound from Example 1 or 12. c)Stability in suspension and as solid: 54.7-4.8 g of the test
substance are sughendef RPBFP-ofET Oélpartié%fﬁ‘]%oeé’t YRRt FRRMIFES {0 days. The solid
is filtered off and air-dried at room temperature for 3 days. LC/MS (Method 2) is then used to measure
whether there hasténnieogrataiamae tfe test substance. Examples 63 and 44 showed no
degradation. To assess the stability of the solids, 20 mg of the solids obtained in this manner are stored
in a 10sealed Heathipaceoaalitit DAL (A 138 TN bicalpipehpthtd pacosampder 7GEB2OAN RLICns then used
to measure wigethes thesg has heaiha @agsdstion AiihR iesisHRstaNeSe AL Mathod ﬁ\ﬁl;%@ﬁwmg the

stability of the solid of Example 63: Instrument: Agilent 1100 or comparable instrument, variable
wavelength (for eX8RIEYIGd8% PR PERToth Wkestire PPRIENIE BANEH: RS Wih, A&oRHE
wavelength: switchediefit; Ovein AB4enEedatimetodd A; dddnmin Nokldod e GnavitydZd 8 -ledigtnib0 mm,
internal diameter 28,mmM, PAMHSIE <38, %qu% Fﬁ%b%nﬂﬂﬁﬁf H\A5iicApERARiUM phosphate buffer (pH
2.4), B acetonitrile; analysis program: flow rate 0.25 ml/min, start 0 min 85% A -> 35 min 20% A-> stop 45
min 20% A; equilibration: 12 min; sample sc')sk ion; about 25.mq of the sample are weighed out accurately
0 2 50 mi meas MIEER! HEsORH e o oSS s IRt B
calibration maPk; GEiHRTGRESYRIEPWAN0RDS i) sTnies eyraekrindlaieemenstieendut accurately into a 50 ml
measuring flask, dissolved in 25 nil of isopropanol and made up with water to the calibration mark;
injection volume: Jakde PIPLC method for measuring the stability of the solid of Example 44: Instrument:
Agilent 1100 or comparable instrument, UV variable wavelength (for example diode 25 array);

ngc\é?length rpeasuléed: 2?0 mp, bano[ \gwotlth 6 lﬂ}%n; referoer{ce wavelengdth: swi;ched. off; oven t(_ampe_rature:
; column: Zorb V@BW Ier?é_{h 15b ﬁ?f‘ﬂs REVNS (fﬁ)aﬁ?éféj})g@ﬁgm, particle size 3.5 jam; mobile
phase: neutral ammonium phosphate| buffeft¢pHi7.2),|B aeées@driie; analysis program: flow rate 0.5
ml/min, start 0 min 80% A -> 25 min 20y A4 St 39 [Rir24%0Aoequilibration: 10 min; sample solution:
about 22 mg of the sample are weighed og(t%ﬁﬂrately intcl): (t=0h)]

41 4 97 99

41 7.4 37 0

44 4 99 99

44 7.4 78 26

50 4 99 99

50 7.4 94 78

54 4 08 97

54 7.4 29 0

59 4 99 95

59 7.4 0 0

63 4 08 98

63 7.4 93 67




30a 50 ml measuring flask, dissolved in 25 ml of acetonftrilé and made up with water to the calibration
mark; calibration splyfiopspheit #asmdRl theskpdad AGoHRighed Ut IpSHRElN: MO sBRGIRR ds an

072-Foreign Countries/ 2009-11-26 - 178 - a 50 ml measuring flask, dissolved in 25 ml of acetonitrile and
made up with wat&FIE3H YR ASHGH FHSREMH; EXBBRDEIFRSAE%R L\Riithin the accuracy of measurement,
Examples 63 and 44 showed no degradation. d) In vitro stability in rat and human plasma: 51 mg of the
test substance is weighestdpiaalsidpeiRida Mial aardid:> ml of DMSO and 1 ml of water are added. The
substance is dissolved by placing the sample vessel in an ultrasonic bath for about 10 seconds. 0.5 ml of
rat or human plasma at 37C is added to 0.5 ml of this solution. The sample is shaken, and about 10 IA
are removed for a4first-aralgsih¢titest pohstanie 4o fansnendid dordCafeiseprenadf@nd usintificatiopon the

Eimd up to 2 hotté‘ﬁ@@%&&lf_&ff@léart mygwﬁ@@eﬁu Tﬁg&%ﬁﬁgﬂﬂéﬁﬁh@@tg@t&{ﬁ @H{%%&mféhtigl% Qi‘(agkie tlis'i-)
aracterization ification take place : method: Agilent wit :
pinaty pum (0191 A A G b TP Sac) JBILIER Bee S EARGT B 2P A AL B8
Kromasil 100 C18yisnem Rxammias §3and ddishawasbnefqesrdatipg: 30C; eluent A: water + 5 ml of
perchloric acid/liter, eluent B: acetonitrile; gradient: 0-8.0 min 53% A, 47% B, 8.0-18.0 min 53% A, 47% B,;
18.0-20.0 min 909%AqsE0%6 Bie20aDiR .6f thien G096, 20kBebBs@Dadaberim IGorianpes 822052510 min
98% A, 29 Brflowsales Ada/iact\araleetorm a9 oahiko RALIIAR A HIGS MY Tarars:elOn the
day before administration of the substance, a catheter for gbtaining blood is implanted in the jugular vein
of the experimentd? JI5HHIS W VNEI& AR ReBR 8y SHigAIBR B S555)a%58er 1sofluran(r) anesthesia. On
the day of the experiment, a defined dose of the test substance is administered as solution into the tail
vein using a HamiitBhG RS &friReRsEHBULIS HefRNHRPAHG SR rBRIDP Administration 25 <10 s). Blood
samples (8-12 time points) are taken through the catheter sequentially over the course of 24 h after
administration of tinetes it e M d4Athads esinaaiaklcoipsianndiiovatatiie warssiestinfepsanitedindses.

AcetOfnitrile is addadasg;avd@afi@@girpﬂﬁ%g@fé/dalgmamﬁ@bﬁiaa,miﬂ@m@éﬂsaomg@@ﬁgﬂeiem@mroff; oven
centrifugation, test substance where apprgpriate, known cleav roducts of the test stance in
tho suparmatait i HRBTed ot o i o R BRI B R s o
072-Foreign Couréis/e28e® 3| kpemopite Phpse: magislicainpiasmasebacepiiteidpy 3rd LBegawulitulate
pharmacokinetic paraysgtpregpirihadestrubstanramansat themetive-ipgrarieotcampavnds Aidibevated

therefrom, such ai;példgl’ibcr:atic-)rr!ng'r%llfn-;lIfs%)m%rI]eds%:Ibt%:rI]:e%B%ﬂF% of the sample are weighed out accurately

into a 50 ml measuring flask, dissolved in 25 mlispropanol and made up with water to the
20 calibration mark; calibration solution: about 25 ofghe standard are weighed out accurately into
a 50 ml measuring flask, dissolved in 25 ml of e@anol and made up with water to the

calibration mark; injection volume: 3 pl.

HPLC method for measuring the stability of the daif Example 44:

Instrument: Agilent 1100 or comparable instrumés¥, variable wavelength (for example diode
25 array); wavelength measured: 220 nm, band widtigraference wavelength: switched off; oven
temperature: 45°C; column: Zorbax SB-CN, length 1%, internal diameter 3.0 mm, particle
size 3.5 pm; mobile phase: neutral ammonium phdsphafer (pH 7.2), B acetonitrile; analysis
program: flow rate 0.5 ml/min, start 0 min 80% A 25 min 20% A -> stop 35 min 20% A,
equilibration: 10 min; sample solution: about 22 ofighe sample are weighed out accurately into
30 a 50 ml measuring flask, dissolved in 25 ml of enétile and made up with water to the

calibration mark; calibration solution: about 25 ofghe standard are weighed out accurately into



After iv. administration of the compounds from Examplelg§'44 or 41, these substances were no 5longer
detectable in plasgiaevanadie; ﬂgShaeﬁaagg%m@amrp%tmmyaﬁmcawe insHedigni R xample Lhwas
detectable up to the 24-hour time point too. 00ral pharmacokinetics in Wistar rats: On the day before
administration of tH YGHPARES ngﬁ?ﬁat\é?"fglﬁoﬁﬂglnlng blood is implanted in the jugular vein of the
experimental animals (male Wistar rats, body weight 200-250 g) under 10Isofluran(r) anesthesia. On the
day of the expenMﬁ'”&*ﬁéﬁ?@fﬁ%gewet@%élﬁ@fﬁ%é @gﬂﬁ‘ﬂ%%ﬁ%deﬁ%’é‘ﬁﬂ%n into the stomach
by gavage. Blood samples (8-12 time pomts) are taken through the catheter sequentially over the course
of 24 h after admidistratidvitiforbiabiifidin-Ae R BRsiheained by centrifuging the samples in
heparinized tubes. Acetonitrile is added toa deflned plasma volume 15 per time point to precipitate
proteins. Aftersceritmfiggetibe i¢estsodistande arighechiate apitEhiadé , dauowh roledvalge Pradutisliaifthe test
substance in the syReraAlanicRe AleimlRgd awanUlaie HEfHe SshliaRiatsriMan MnBRibadn fEhe

measured plasma concentrations are used to calcu ate harmacokinetic parameters of the test substance

and of the active iREEGTERTEORTSodrdUag\ Il EEPéféWEPe?FdﬁY L BRI 90 LA o 9 90thd FSife).
After oral administatiple d¢f treksompadipdsurdt |Eaen e 68 dJusiadbalisess disebstanged-tdraheo longer

detectable in plasgjg gy ar@tré%wétfanaamm BQH@p@EﬂM&@h@GPB’%&QFﬁe@% &EK&VBQJ%HLW@S
detectable up to the 24-ho r time_point too. B-9. Detirmln%tlon of the metabolic Siablh ?gﬁo det rmlne
KRG @

the metabol|éL%tabcﬁ’l‘f(}pé)‘ﬁc En% %@?a%@? BE\%S%WRPOW&H%(& ?ﬁf Gy
preferably, with prithafy fresh hepatocytes of various animal species (for example from rat and dog) and
also of human origin to obtain and to compare metabolite profiles of a hepatic phase | and phase I
metabolism whichHB185 etigalete as possible. The test compounds are incubated at a concentration of
10-20 04. To this end, stock solutions of 30the substances with a concentration of 1-2 mM are prepared in

acetonitrile and thegiipipatted withoab: @@Dsdﬂmiwhmgpmhﬁdmemb@gi@mdsamer (B8 1y, BoICFAs@NRAS are

incubated in 50 m 107 F oun nes/ 009-1 otassi osph e buffer
(pH 7.4) with and %%h%%g}\ﬁﬁ 2;tgetn %%g)sys?em co%nrgg ﬁ @f ]%% ETB] ‘mM gluccoous@n
6-phosphate Hhd leTRR 8RS G%ﬁﬁﬁﬁ&ﬁ@ﬁéﬁﬁ'r@b@%@@%’@?beb?ﬁh&ryﬂﬁ%ﬁ%ﬂfﬂ@yt@!é‘%?@talso
incubated at 37C mssoisfrB3@NANVYWH B Eanedinseod e nag Brbanahiti vwoA Otdd &R, 0aEL .0
incubation mixtur re.stopp h tonitrile (f Sgopgentr u 0/) nis
removed by centri uga%o%: §t a?gtt)))altE lgggggg ﬁé}ggmﬁ)lgfg s%o;?pt)éed int |sé %%yﬂar%me%heﬁoglﬁ%zed
directly or stored &MYoun L}ﬁYId&Fﬁé!S&’é@%H’énanalyss takes place by high performance liquid
chromatography with ultraviolet and mass spectrometry detection (HPLC-UV-MS/MS). To this end, the
supernatants of th®) incuhatiRirexnacpkinctics inWistaatatpaphed using suitable C18 reversed-phase
columns and variable mobile 10 phase mixtures of acetonitrile and 10 mM agueous ammonium formate
solution. The20V chraheaday taiosd rdoimbiritiornitit snassspgttremietrdiMiSiig $|daddssenplrieddentify

the metabolites angktq glGidRlR HGHeSEHRINRM B -AAmGY TrRRRIIPRAIRAY weight 200-250 g) under

Isoflurar? anesthesia.

On the day of the experiment, a defined dose otdbesubstance is administered as solution into
the tail vein using a Hamiltéhglass syringe (bolus administration, duration dfninistration

25 <105s). Blood samples (8-12 time points) are takteough the catheter sequentially over the
course of 24 h after administration of the substarfflasma is obtained by centrifuging the
samples in heparinized tubes. Acetonitrile is adibed defined plasma volume per time point to
precipitate proteins. After centrifugation, tesbstance and, where appropriate, known cleavage
products of the test substance in the supernatantetermined quantitatively using a suitable

30 LC/MS-MS method.



The ability of substances to inhibit CYP1A2, CYP 2C8; C¥YP2C9, CYP2D6 and CYP3A4 in 15 humans is
investigated with ﬁ@i@|%mrb'h‘é‘?ﬁd%@#@éﬂmf?&@%l%%@@WHH&E@KHE%%%@@BQWQtest

substrates (see belowr which form CYP-isaform-specific metabqlites. The inhibitory effects are
investigated with %03 f’f’é‘i‘éﬁf‘ﬂ&%’é‘ﬁﬁ%ﬁ}{?ﬁ@%ﬂﬁ &88?88%%@@%6?8%@?2? ?%f"i@‘gﬁﬂ’%afm or 1.5,
3.1, 6.3, 12.5, 25 &rdf-86)1) Cortyleaedarith the extent of the CYP-isoformspecific metabolite formation of
the standard substrates in the absence of the test compounds, and 20the corresponding IC50 values are
calculated. A standad iinhsoitonivvhitingendicaty sahdsittcanging e a3 YA isofarnhearsepsasncos tkel@hthe
resuls obtaingd. FERRGIHEAAEHPRIBRGPNERACE A MOdAguCGUE R, IR EIINALRLADe"

midazolam with human liver microsomes in the presence of in each case six different concentrations of a
test compound 25“(%%%?99&%?%%@%?'%%%&'& 6t 8H 4R Station (Tecan, Genesis, Crailsheim,
Germany). Standard incubation mlxtures compnse 1.0 mM NADP, 1.0 mM EDTA, 5.0 mM glucose 6-
phosphate, glucodke 6-plaaphpRasnase £2 2I5/ml) and 50 mM phosphate buffer (pH 7.4) in a
total volume of 2000. Test compounds are preferably dissolved in acetonitrile. 96-well plates are
incubated with poSledhewranhdiver adiviustaties at BEGUostaadefingdrtinmebldi@ne attions angld0estopped
by adding 100 IA QT@&%EQWW%'%WHJ;CB@&}H{@H!Q ipieinel elardardds abady s iR eto-PEe PR
proteins are remove entrifugation, and the supernatants are combined and analyzed by LC-MS/MS.
BHC 08 1 0722Fof a?ﬁw BREREEF5000-11-26 -181 - With the CYP isoenzymes 1A2, 2C8, 2C9, 2D6, 3A4
and 3A4, the compounds from Examples 1, 13, 19, 6, 27, 10, 26, 8, 14 and 29 show, after a preincubation
of 30 minutes, an RSBACAYA e LXPeETRN 2 @fﬁdﬁéﬁrﬂﬁﬁ%ﬁﬁ?ﬁ@f‘ﬁﬁ%ﬁ%@ﬁ%ﬁ FaraHiaR RS fter
intravenous and ottad Saanzictisbatigavadéie Blubstanoeits h@-testhdasgpitiraniskere chintrgivehe usiyhaea
solution to animalsJiag ATBIRTHESJALe doaeh and ARhARMIBISHAUOR-IaNES Plack 2% sldiRa 8y

suspension by gavage. After administration of the substance, blood is taken from the animals at fixéd

times and is hepaﬁ‘?ﬁ?glﬂg'aﬁ(ﬂhﬁéﬁ"ﬁ?%nﬂhhg%ﬁﬁgd%weﬁ BdfedriRy AtRsinefh &' asmaAEE s
guantified angytiqaehtil@ ipothietplersaigithle PEHS-MBeTtinpdism zesoadendrakomitinvehecuasps foafed in
this way are used aeom%a%gsrb SHRIRERAGOKDELG RarmaieE e AR AU @é@mmaegﬁaﬁmanvew
concentration, C. time curve), T112 half Ilfeé and CL (clearance) by means of a validate
pharmacokinetic c6/PGY’ S-Mg P5"8%termination of the free plasma fraction with Transil 15
The distribution (maximum plasma concentrat|on) of a compound between, firstly, water and
surface-supported' 8§ dRASHIRY ﬁ\%?ﬁlﬁ‘rﬁﬂ'é‘seW?ﬁﬁ@ﬁ)ﬁﬂl%ﬁﬁ?@%ﬁﬂawm?'%%ﬁ@@ﬁeﬁﬁrﬂ‘& &R
surface-supportedeggdesithin mantsanasi(grensil) (dfpphndigayeastiedirdne dissaladtgisubstance
is pipetted toz%usp]ensh%r}s 1%5 Transil/buffer and Transil/plasma. After these incubations, the Transil is
separated from the' respectlve phase by centrifugation at 1800g. 20 The substance concentrations before
the centrifugation &nd g} U gtrrall?tant fter the cergn?uoc’%% (% ter deSThe fr?e fractlorn |rso
BuHer QUABUIFER)!

calculated as the ra%lo oftHe mem rarrfeOfa} |n|f0 ThEhe plasma
B-13. CNS action '@ﬂ@ﬁfbgﬁé‘?ﬁié%'@ﬁsslb@@fféwﬁ Gt dheintyRd Wmnﬂ@&aﬂﬁh é'ﬁ%l fesveungiemest on
behavior parametersa?pléoponaet@staativityup epeie halddasinisymsbbody temperature are investigated in
rats. The test substances are administered orally in increasing dosage. Control animals receive only the

vehicle (ethanol/Sglytol/water {1240 -50n¥ MMkeRCR AFaRImMent group consists of 6 male rats. The
animals are examined for changes in their behavior and in body temperature after 0.5, 1, 2 and 7 hours.

After about. G5 aRq ME el A T[H%ﬁcaé% ! o‘?%@épH&‘?ﬂx&%ﬂﬁ?&t@%ﬁ&R?[ﬁa'&?&dvﬁﬂ@ﬂﬁ%%@ges 30in

their locomotor activity in e "open test” (free movement in the cage). Plasma concentrations of the
test substances a@'%%%@f‘?ﬁﬁ'l%rd [?ﬁegg‘{?@wtéNéer[ﬁgary fresh hepsgtes of varlous animal species (for example

from rat and dog) and also of human origin to obtand to compare metabolite profiles of a

hepatic phase | and phase |l metabolism which oawplete as possible.

The test compounds are incubated at a concentrati-20 uM. To this end, stock solutions of
30 the substances with a concentration of 1-2 mM egpared in acetonitrile and then pipetted with a

1:100 dilution into the incubation mixture. The div microsomes are incubated in 50 mM



BHC 08 1 072-Foreign Countries/ 2009-11-26 - 182 - C.]I?Qémplary embodiments of pharmaceutical
compositions The gempORNARHehRAR IBYRENIGH &30 RRicARYareRABPHREENE AR LrabRreBRLRIRG DN the

following ways:  Tablet: 5Composition: 100 mg of the compound of the invention, 50 mg of lactose
(monohydrate), 50 MY HREiz4 SEYEA'RARR &P RAE S ARBINVIAYIAY MU TR BRI AISBY (PSR BRSE,
Ludwigshafen, Getmi@ny)iany 2engafytaagresisminsiatated 37 Fegpiensivaight\Aliansd, dethuetefBmm,

radius of curvaturgnl 2,BuBRdGP fRdUSHN2 Hags) ixier e QlievHawd Kt iR pR¥anien Jagtaaiangnsiarch is

granulated wih a 546 stength solution, (i) gtthe EVRInwalet. The arales are diied gnd mpeed with
the magnesium stearate for s minutes. hIS mixture ' is compressed In‘aonventional tablet press (See

above for format clethelealsieppenl tuitielvey ssnepihes svalyrsttifor stecednBA3Ssionl mnaldeM. 15
Suspension which can be administered orally: Composition: 1000 mg of the compound of the invention,
1000 mg of ethan@h@&%wyl{)(h_lmg prEdﬁbyligigh(nanmarganmmnﬂmpﬁﬁmmmammldﬂsﬁq anads99 g of
water. 10 ml of,gra| SHRRASSIREL N esPLEL R dsg)e F9SRiIOTHAR Tp AR FORPRINA QRN

invention. 20Production: The Rhodigel is suspended in ethanol, and the compound of the invention is

added to the suspSHERST 5 WABARUARIET WHNE stiARY. FHEFYRRREISAHITEE ABINaB8IEPE HRREF the
swelling of thEORhpithge| sixdorepleteaoiatida ehicl eanNbeagdenirmstened doalinte BidGtO8. 1TDE2LMoreign

Countries/ 2009-1ds26n3l&Fam@0nMYAhINEI G MRAURESR I VRS - 28005 ROl SO RARiANEHA7 g of
polyethylene glycol 400. i%%s,%Of oral solution corres%ond to a single dose of 100 mg of the compound of

the invention. Pro8IF&H H%tffc?ﬁ{ﬁ'gﬁﬁoﬂbeﬁﬁg% Efition is suspended in the mixture of polyethylene
glycol and polysorbate with stirring. The stirring process is continued until the compound of the invention
has completely diSséfed&YRITMNIAEASEA compound of the invention is dissolved in a concentration
below the saturation solubility in a 10 physiologically tolerated solvent (e.g. isotonic saline, 5% glucose
solution and/or 30%PETIHOT SOhHRICRSTIve BORItIGH R AT ERE, Yit2&So YRR edddSPShtile and

pyrogen-freeiigjeqii@hafenéaieEsigRddwRS o bl éd enaiomn & Alsoines a2 @A3yhb-26urck84 the presence of

standard substrates (see below) which form CYRsisoipecific metabolites. The inhibitory

effects are investigated with six different concatibns of the test compounds (0.6, 1.3, 2.5, 5, 10

and 20 uM or 1.5, 3.1, 6.3, 12.5, 25 and 50 pMpmared with the extent of the CYP-isoform-

specific metabolite formation of the standard su#tist in the absence of the test compounds, and
20 the corresponding kg values are calculated. A standard inhibitor whigiecifically inhibits a

single CYP isoform serves as control of the resalitained.
Procedure:

Incubation of phenacetin, amodiaquin, diclofenaextbmethorphan or midazolam with human
liver microsomes in the presence of in each caselifierent concentrations of a test compound

25 (as potential inhibitor) is carried out on a wotkteon (Tecan, Genesis, Crailsheim, Germany).
Standard incubation mixtures comprise 1.0 mM NADR) mM EDTA, 5.0 mM glucose 6-
phosphate, glucose 6-phosphate dehydrogenase {hl% &hd 50 mM phosphate buffer (pH 7.4)
in a total volume of 200 ul. Test compounds ardgpably dissolved in acetonitrile. 96-well plates
are incubated with pooled human liver microsome378C for a defined time. The reactions are

30 stopped by adding 100 pl of acetonitrile in whickuatable internal standard is always present.
Precipitated proteins are removed by centrifugatiand the supernatants are combined and
analyzed by LC-MS/MS.



Claims 1.A compound of the formula (I) OC)R3 CI in'v%/ﬁllc'h 512.1represents hydrogen or (C1-C4)-alkyl,
R2represents (Clyf) il KGasGaralkenivh, (62-Carabom f 4hd-Gasweoallny nih e kGRS -alky!

may be substituted by 1 to 3 substituents independently of one another selected from the group
consisting of fluoritie, Chidritle, WittfrdmeAd HRISYErALERERe RPN e 3 - LR iy,
(C3-C7)-cycloalkoxy0(@v.10C4)-alkylsulfanyl and (C1-C4)-alkylsulfonyl, and where (C2-C4)-alkenyl and
(C2-C4)-alkynyl may be substituted by 1 or 2 substituents independently of one another selected from the
group consisting &-fluorinetetiiflnaiomeihybi{&hdcdliadkyl, titaorenetixy andv&bisS4)aatkoxysl 15and
where (C3-C7)-cyglpalkvl may be substituted by 1 or 2 substituents independently of one another
selected from the group consisting of fluorine, chlorine, trifluoromethyl, (C1-C4)-alkyl, trifluoromethoxy
and (CL-Ca)-alkogy, BHIC 094 07g:Foreign Conntics) 2000:34,20 - 188,101 RLand Rajgagiherith the
nitrogen atom to which t ey are at ached form a A-to /- mempered he?erocyc e which may SoRtdIn a

further heteroatonit8niatte e paEniating iin a Un R ISEBYRE @l Ul 4 (3 FPATSIPIH SvedRMRIEr AéiREle
may be substituteddminls@atbewhHiEuLDiIINGES PRIVASS tikeinabe anekeasaleateddsamdhieneiiRized,
consisting of fluorine, ghioring,, oxg, Hfluormettd (G -Gk rit LUBLRMERORY ARl EA St at oy
represents hydrogen or a group of the formula

10 in the plasma by LC/MS-MS. The plasma concentrdiime courses found in this way are used to

calculate the pharmacokinetic parameters such a8 fddea under the concentrations,Ctime
curve), T, (half-life) and CL (clearance) by means of a valedl pharmacokinetic computer

program.

B-12. Determination of the free plasma fraction wih Transil

15 The distribution (maximum plasma concentration)aotompound between, firstly, water and
surface-supported egg lecithin membranes (Tra(MdiBn.e) and, secondly, between plasma and

surface-supported egg lecithin membranes (Tradi)yiasmd iS measured.

The dissolved test substance is pipetted to sugpensf Transil/buffer and Transil/plasma. After
these incubations, the Transil is separated froenréispective phase by centrifugation at 1800g.

20 The substance concentrations before the centrifiigadnd in the supernatant after the
centrifugation are determined. The free fractiondkulated as the ratio of the membrane affinity
in the plasma (Mfasmd and in the buffer (MAuse).

B-13. CNS action of substances

Possible effects of a single oral administration aottest substance on behavior parameters,
25 locomotor activity ("open field test”) and body feenature are investigated in rats. The test
substances are administered orally in increasirsggi Control animals receive only the vehicle
(ethanol/Solutol/water (10:40:50, v/v/v). Each treant group consists of 6 male rats. The animals
are examined for changes in their behavior andomlytemperature after 0.5, 1, 2 and 7 hours.
After about. 0.5 and 7 hours, the animals are eksonined for possible substance-related changes
30 in their locomotor activity in the "open field t&s{free movement in the cage). Plasma

concentrations of the test substances are detedrmrsatellite groups.



#L2 y \I'Ris 0 RI17 10 15 where represents the point SF4itachment to the oxygen atom, L'represents

(C2-Cé6)-allcanediy, L2repressits dassGRbaleanNedivaBArRRI eSaRisiiydrogen or the side group of a

natural a-amino acid or its homologs or iIsomers, 125represents hydrogen or methyl, R6represents
hydrogen or (CL-Ga\-alkyl, BHE 9B $97R:EQTSion.CauNtries-200%14-28.. 45S,- RIFeRIASENIs hygrogen
or (C1-C4)-alkyl, or R6_an80R7together v'v%%’h I&e nﬁ?ogen aton%a to wﬁﬂ(':%t gf/ a(r:e a@agﬁef c%rm a o- or
6-membered hetefdBENS HRere the 5- or 6-membered heterocycle may be substituted by 1 or 2
substituents independently selected from the group consisting of (C1-C4)-alkyl, amino, hydroxyl and
(C1-C4)-alkoxy, Iablet:

5 Composition:

100 mg of thecompound of theénvention, 50 mg of lactose (monohydrate), 50 nignaize
starch (native), 10 mg of polyvinylpyrrolidone (P\#8) (from BASF, Ludwigshafen, Germany)

and 2 mg of magnesium stearate.
Tablet weight 212 mg, diameter 8 mm, radius of atuxe 12 mm.
10 Production:

The mixture ofcompound of thénvention, lactose and starch is granulated wii%@astrength
solution (m/m) of the PVP in water. The granules dried and mixed with the magnesium stearate
for 5 minutes. This mixture is compressed in a emtiwnal tablet press (see above for format of

the tablet). A guideline compressive force for thenpression is 15 kN.

15 Suspension which can be administered orally:

Composition:

1000 mg of thecompound of theénvention, 1000 mg of ethanol (96%), 400 mg of &gel®
(xanthan gum from FMC, Pennsylvania, USA) and @9 gater.

10 ml of oral suspension correspond to a single @d400 mg of theompound of thévention.
20  Production:

The Rhodigel is suspended in ethanol, and cbenpound of thénvention is added to the
suspension. The water is added while stirring. Thgture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

Solution which can be administered orally:

25 Composition:



or R7together with R4 and the atoms, to which they arélaSt%éched, forms a 10pyrrolidine or piperidine ring,

128represents hy i I | ' it 0 '
R9represents hyd%%gogﬁmﬁeﬁ)gi&@ﬁ%%ggy %%%ﬁ%f%@%%@%@%@& or the

side group of a natdPalZ-&hfiheratisPbiing KemesRGE dp idotiersetel 408 pnssehis AR o rHdhy !,
R"represents hydiggsiisH. (C1-C4)-alkyl, R14 represents hydrogen or (C1-C4)-alkyl, 20or R" and
R14together with the nitrogen atom to which they are attached form a 5- or 6-membered heterocycle,
where the 5- or 6-p)ginkgssd heterocycle may be substituted by 1 or 2 substituents independently
selected from the group consisting 250f (C1-C4)-alkyl, amino, hydroxyl and (C1-C4)-alkoxy, BHC 08 1
O72-Foreign Gounfies! 2009, 14-29 ihlaSr?vénFt%r‘]‘. ¥89%‘£‘P2egl‘rééé§; }}é 13:} gfﬁfxg@ng j‘?‘%‘(’r&"a?_y’éj@;#@%‘?ﬁhgxdare

conipou
attached, forms a pyrrolidine or piperidine ring,
polysorbate with stirring. The stirring procesatinued until thecompound of thénvention

has completely dissolved.
i.v. solution:

The compound of the invention is dissolved in acemtration below the saturation solubility in a
10 physiologically tolerated solvent (e.g. isotonidirsa 5% glucose solution and/or 30% PEG
400 solution). The solution is sterilized by filikm and used to fill sterile and pyrogen-free

injection containers.



R16 represents hydrogen or (C1-C4)-alkyl, 5or R" and'li’%gether with the nitrogen atom to which they
are attached form@f,9r 6-membered heterocycle, where the 5- or 6-membered heterocycle may be
substituted by 1 or 2 substituents independently selected from the group consisting 100of (C1-C4)-alkyl,
amino, hydroxyl and (C1; gé V. [epr pydrogen or (C1-C4)-alkyl, R"represents hydrogen or
(C1-C4)-alkyl, or g'l? anAc‘i%é%% glﬁeﬁﬁg; ﬁﬁrﬁﬁ’ﬁ% ogen atom to which they are attached form a 155- or
6-membered heterocycle, where the 5- or 6-membered Beterocycle may be substituted by 1 or 2
substituents independently selected from the gmﬁp\eeﬁsmiﬁ’g of (C1-C4)-alkyl, amino, hydroxyl and
(C1-C4)-alkoxy, 1219represents hydrogen or methyl, 20and the N-oxides, salts, solvates, salts of the
N-oxides and solvates of the N-oxides and thereof. 2.The compound of the formula (1) as claimed in
claim 1 in which 121represents hydrogen, mig or ethyl, R2represents (C1-C3)-alkyl, cyclopropyl or
cyclobutyl, 25where (C1-C3)-alkyl may be sub ted by 1 or 2 substituents independently of one another
selected from the group consisting of fluorine, ghloring, trifluoromethyl, methoxy, ethoxy, cyclopropyl and
cyclobutyl, BHC 08 1 072-Foreign coulifrie %r\bG - 188 - or 121 and R2together with the nitrogen
atom to which they are attached formR@ 4- to

in which
5 R represents hydrogen or£Cy)-alkyl,
R? represents (8Ce)-alkyl, (C-Cy)-alkenyl, (G-Cy)-alkynyl or (G-C;)-cycloalkyl,

where (G-Cg)-alkyl may be substituted by 1 to 3 substituentependently of one

another selected from the group consisting of fherchlorine, trifluoromethyl,

trifluoromethoxy, (G-Cy)-alkoxy, (G-C;)-cycloalkyl, (G-C;)-cycloalkoxy, (G-
10 C,)-alkylsulfanyl and (&C,)-alkylsulfonyl,

and

where (G-Cy-alkenyl and (GC,)-alkynyl may be substituted by 1 or 2
substituents independently of one another seleftted the group consisting of

fluorine, trifluoromethyl, (G-Cy)-alkyl, trifluoromethoxy and (€C,)-alkoxy,
15 and

where (G-C;)-cycloalkyl may be substituted by 1 or 2 substitiseindependently
of one another selected from the group consistitigfloorine, chlorine,

trifluoromethyl, (G-Cy)-alkyl, trifluoromethoxy and (&C,)-alkoxy,



membered heterocycle which may contain a further he'té?g’étom from the group consisting of N, 0 and S,
Swhere the 4- to 6-mempgered heterocycle may be substituted by 1 or 2 substituents independently of one
another selected from the group consisting of fluorine, trifluoromethyl, methyl, ethyl, methoxy and ethoxy,

represents hydrogen or ﬁl%rrﬁ)ﬁﬁ of th%%ﬁgplﬁ"h th%ONﬁ%?&rgth?g%?ﬁﬂhgf%% @ét?ogm%tﬁgoﬁhe

oxygen atom, L'represents ethane-1,2-diyl, L2represents ethane-1 R4represents methyl or
3-aminopropan-1-yl, 15125representS#)BPERFEACRGRIPIR YRS R BERNF7IE 1R hfaRb ¥h, BHC
08 1 072-Foreign Countries/ 2009-1 1z p dBRBisthgdrepresantsmethyl or 2-methylpropan-1-yl,
R9represents hydrogen, RE) represents hydrogen, 1211represents methyl,1 -methylpropan-1-y1 ,

imidazol-4-ylnsethyl, 4- S5aminobutaninyte trRMiNePrRRRAEHd2haidivgRIb Yhaa b ameiny ar & 2
-guanidinopropan- 1-yl, substituents independently of one another seledteth the group
consisting of fluorine, chlorine, oxo, trifluoronml, (C;-Cy)-alkyl,

trifluoromethoxy and (&C,)-alkoxy,

R? represents hydrogen or a group of the formula
R4 R5 R8 R9 o 13
I
6
#%N/R #%N N\R14
e} |7 o ||Q10 Rll R12
R R° O R
| #o LS g
# N 16 Y N
N L R | 15
o RO °© R
') 13 ') R15
# 2 N # L2 )k N
Y \ITI \R14 or Y \Il\l Ll’ \RlG
12
10 o) R19 Rll R 0O R19
where
# represents the point of attachment to the oxygem,

Lt represents ($Cq)-alkanediyl,
L2 represents ($Cq)-alkanediyl,

15 R represents hydrogen or the side group of a natwahino acid or its

homologs or isomers,
R® represents hydrogen or methyl,

R® represents hydrogen or{C,)-alkyl,



R12 represents hydrogen, R"represents hydrogen, R1211r8e6p'resents hydrogen, 10or R14 together with
1211 and the atoms, to which tgrey arg aached, Jsmesa & pjlidine ring, R"represents hydrogen, R16
represents hydrogen, 15R17represents hydrogen, R"represents hydrogen, 1219represents hydrogen, and
the salts, solvates and solvate rof the salts thereof. 3.The compound of the formula (I) as claimed in claim
1 or 2 in which 20121represents hydrogen, methyl or ethyl, R2represents methyl, ethyl or n-propyl, where
methyl, ethyl and n-propyl may be SLﬁStituted by 1 or 2 substituents independently of one another
selected from the group consis%n%;n% Iuoriﬁ%q,ettrhi/ﬁﬁ(\ﬂvr'gwrrtm@ h’ﬁ} rg%%r%tgfﬂé%\/\f h\% %%é’%%ﬁ%r@ian
Countries/ 2009-11-26 - 190 - R1 and R2togethemglitperrd ietescitom to which they are attached form
an azetidinyl, pyrrolidinyl or piperidinyl ring, where the azetidinyl and piperidinyl ring may be substituted
by a methoxy Substituent, 5represents hydnggzn,the 5- or 6-membered heterocycle may be itutest by 1

or 2 substituents independently selected from tbegconsisting

of (C;-Cy)-alkyl, amino, hydroxyl and (f=C,)-alkoxy,

or

R’ together with R and the atoms, to which they are attached, forms a
10 pyrrolidine or piperidine ring,
R® represents hydrogen or the side group of a nativainino acid or its

homologs or isomers,
R® represents hydrogen or methyl,
R0 represents hydrogen or methyl,

15 R represents hydrogen or the side group of a nativainino acid or its

homologs or isomers,
R'2 represents hydrogen or methyl,
R  represents hydrogen or£C,)-alkyl,
R  represents hydrogen or£C,)-alkyl,
20 or

R®and R*  together with the nitrogen atom to which they aitached form a

5- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be ituiest by 1
or 2 substituents independently selected from tbegconsisting
25 of (C;-Cy)-alkyl, amino, hydroxyl and (f=C,)-alkoxy,

or



and the salts, solvates and solvates of the salts thereot 4 The compound of the formula (1) as claimed in

claim 1 or 2 in which R1 and Rtogetfgrpdthihe Ritiggematamhte whighithey are.altaghekiormag a
azetidinyl, pyrrolidinyl or piperidinyl ring, 10where the azetidinyl and piperidinyl ring may be substituted by

a methoxy substituent, represents a §Y0P EAEABRYTNG "Bhere 15represents the point of attachment to
the oxygen atom, represents ethane-1,2-diyl, 128represents methyl or sobutyl, R9represents hydrogen,
RE)represents hydrogen, 20RArepre$8teairsgieachitfyd-akethylpropan-1-yl, 4-aminobutan-1-y1 or
3-guanidinopropan-1-yl, R12represents hydrogen, R"represents hydrogen, BHC 08 1 072-Foreign
Countries/ 2009-11-26 - 191 - Ri4refressarsstiydrogenooiCa @ltdgether with 1211 and the atoms, to
which they are attached, forms a pyrrolidine ring,

5 or

R"¥and R®  together with the nitrogen atom to which they aitached form a

5- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be itutiest by 1
or 2 substituents independently selected from tbepgconsisting

10 of (C;-Cy)-alkyl, amino, hydroxyl and (2C4)-alkoxy,
RY  represents hydrogen or£C,)-alkyl,
R'® represents hydrogen or{C,)-alkyl,
or

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

15 5- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be isuilest by 1
or 2 substituents independently selected from tbegconsisting

of (C;-Cy)-alkyl, amino, hydroxyl and (2C4)-alkoxy,
R represents hydrogen or methyl,

20 and the N-oxides, salts, solvates, salts of thexides and solvates of the N-oxides and

salts thereof.

2. The compound of the formula (I) as claimed in cldiim which
R' represents hydrogen, methyl or ethyl,
R? represents (2Cz)-alkyl, cyclopropyl or cyclobutyl,

25 where (G-Cs)-alkyl may be substituted by 1 or 2 substituentependently of one
another selected from the group consisting of fherchlorine, trifluoromethyl,

methoxy, ethoxy, cyclopropyl and cyclobutyl,



5R"represents hydrogen, R16represents hydrogen, anbllﬁ18e'salts, solvates and solvates of the salts
thereof. 5.A process for greparing compounds of the formula (I) as defined in any of claims 1 to 3 in which
R3 represents hydrogen, characterized in that the compound of the formula (Il) cy",...,........... "-OH 10 CI

itiall ted with (n d of
the Tormula (1 oy e OO SR DR B E TR Caom 0 DO e o S o,

in an inert solvent, if appropriate in tHBSTRYEAJC I L KelfaNCh ALY, ?éﬁ@fécﬁv(}ﬂfﬁ‘#mﬁbﬁﬁﬂ‘ Hehe
formula (IV) Rk N-H R21 in which Rlgeng Rhssiy lbane thencn®anings given in any of claims 1 to 3, 5to
give a compound of the formula (I-A) 0",............. ,.OH CI (I-A), in which R1 and R2 each have the

meanings given in any of claims 1 to\ghere the 4- to 6-membered heterocycle may be ituest by 1 or 2
substituents independently of one another seledteth the group

consisting of fluorine, trifluoromethyl, methyl,hst, methoxy and ethoxy,

R? represents hydrogen or a group of the formula

Ry R’ RE R O |
6
# R # N
%'}l/ %N \R14
o R’ o I|?10 R R12
8 9 (@) R
AV )k I #o N2 8
—R
# N 16 Y N
N L |l7
|10 O R
@] R

L # L -
Y \N)S( SRl or Y ~N L R
| 19 12 | 19

O R R'R O R
10 where
# represents the point of attachment to the oxydgem,
Lt represents ethane-1,2-diyl,
L? represents ethane-1,2-diyl,

R represents methyl or 3-aminopropan-1-yl,
15 R® represents hydrogen,
R® represents hydrogen,

R’ represents hydrogen,



any protective groups present are then removed and tﬁéSr%éulting compounds of the formula (1) are, if

appropriate, converted with the:approggiatedid st ARMar b pases10or acids into their solvates,
salts and/or solvates of the salts. 6.A process for preparing compounds of the formula (I) as defined in

any of claims 1,2 and 4 in whickyR3 r of the formula BHC 08 1 072-Foreign Countries/
2009-11-26 - 193 - where%vsherer%sgg,%qz{?%??gé %6, R7, Rs, R9, R10, Rn, R12, R13, R14, R15,
R16, R17, X-18 and R19 each have the meanLn s given in any of claims 1, 2 and 4, characterized in that
[A]la compound of the formula%-A) é‘?rirlgﬁs,m?n \Y\%ﬁ?g?rhl and R2 each have the meanings given in any of
claims 1, 2 and 4, is initially coupled in an inert solvent in the presence of a condensing agent with a

carboxylic acid of the formula (V) or (P/eERTE 08 EHY2-ForBfAVBIRRRRicY 2088 eZHBEM8, _ 47 which
L2, R4 and 125 each have the meanangsagiveen-inyan\3-ehttaipnspan-2-ghd Aaamdoethydminomethyl  or

3-guanidinopropan-1-yl,
R  represents hydrogen,
R  represents hydrogen,
R"“  represents hydrogen,
10 or

R  together with B and the atoms, to which they are attached, forms a

pyrrolidine ring,
R  represents hydrogen,
R'® represents hydrogen,
15 RY  represents hydrogen,
R  represents hydrogen,
R  represents hydrogen,

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

3. The compound of the formula (I) as claimed in cldimr 2 in which
20 R represents hydrogen, methyl or ethyl,
R? represents methyl, ethyl or n-propyl,

where methyl, ethyl and n-propyl may be substitubsd 1 or 2 substituents
independently of one another selected from the mroonsisting of fluorine,

trifluoromethyl and methoxy,

25 or



R6A, R7A, Ri7A and Raaeach have the meanings mentioned for R6, R7, R17 5 and RH, respectively, or

represent an amino proteeliyg groupy hea%mr%am%%ehqﬁmt%ymmpw g@Mea fmpgynd of
the formula (VII) or (VIII) CI(VIl) or , 2n18AQ",.."......." Oy L..... 1-1 | ORIM NCCN_ (VIII),

in which L2, R1, R2, R4, R5, R6A, R%\e“f?yWAp&%"ﬁ% %B@ﬁrf‘iiép\)’érfﬂg meanings given 10above, BHC

08 1 072-Foreign Countries/ 2009-11-26 - 195 - CI (I-B) or
where the azetidinyl and piperidinyl ring may bésituted by a methoxy

substituent,
5 R? represents hydrogen,
and the salts, solvates and solvates of the $etedf.
4, The compound of the formula () as claimed in cldimr 2 in which

R'and R together with the nitrogen atom to which they atéached form an
azetidinyl, pyrrolidinyl or piperidinyl ring,

10 where the azetidinyl and piperidinyl ring may bésituted by a methoxy
substituent,
R? represents a group of the formula
13 15
R, R Q | RZ R Q |
# N # )k N
%T 3 \R14 or %'}l Ll \Rle
‘512
') R10 Rll R e} F\)10
where
15 # represents the point of attachment to the oxydgem,
Lt represents ethane-1,2-diyl,

R® represents methyl or isobutyl,
R® represents hydrogen,
R  represents hydrogen,

20 R represents hydrogen, methyl, 1-methylpropan-M4yaminobutan-1-yl or
3-guanidinopropan-1-yl,

R'2 represents hydrogen,

R™ represents hydrogen,



OR17 NCCN  (I-C), 212456717 in which L, R, R, R, R R, R and R18 each have the meanings given
in any of claims 1, 2 and 4, or {Bla composnes ¢l thegfermula (I-A) is initially coupled in an inert solvent in
the presence of a condensing agent with a carboxylic acid of the formula (1X), (X), (XI) or (XlI) BHC 08 1
072-Foreign Countries/ 2009-11-26 - 196 -  (TX),(X), R13A0Ri5A HOyLII ...2NNI-. 14A RorHOy LF., A
1--Ns...R 16A

R"“  together with B and the atoms, to which they are attached, forms a

pyrrolidine ring,
5 R  represents hydrogen,
R'® represents hydrogen,
and the salts, solvates and solvates of the $etedf.

5. A process for preparing compounds of the formulagl defined in any of claims 1 to 3 in

which R represents hydrogen, characterized in that thepoand of the formula (I1)

OH
o7
NC AN
H,N N s S cl
| 4
10 N (1,

is initially converted with copper(ll) chloride ansbamyl nitrite in a suitable solvent into

the compound of the formula (IIl)

O/\/OH

N (i,



R12 INL 1 OR19 R10R19 (XI) in which 1-1, L2, Rs, R9 R0, Rn, R12 and R 19 aeach have the meanings
given in any 5 of claims 1, 2:g8%4raAdRek3ind 1ofeRaRBPAB REhE RREL BREMETIEBRIRASINeALRRed

for R13, R14, R15 and R16, res ectlvelg]e or r%)resent an amino protective group, such as, for example,

Leftbutoxycarbonyl, to g8 & SXPRBULHAT Srtd TR (xinr), (XIV), (XV) or (XVI) 10 (XIlI), BHC 08 1
072-Foreign Countries/ 2009-11-26 - 197 - (XIV), 1(XV) or ORI" 0.-----..",---0y ?N.-1.11-.N?RisA
R\
N—H
/
R (Iv),

in which R and R each have the meanings given in any of claims3], to

5 to give a compound of the formula (I-A)
NC | N CN
R —
N N S S Cl
, | 4
R N (I-A),

in which R and R each have the meanings given in any of claims3], to

any protective groups present are then removed thedresulting compounds of the
formula (1) are, if appropriate, converted with tugpropriateij solvents and/oiii) bases

10 or acids into their solvates, salts and/or solvafdhe salts.

6. A process for preparing compounds of the formulagl defined in any of claims 1, 2 and

4 in which R represents a group of the formula



I L2 0R19 NCCN  (XVA}2in which LI, L2, RI, R2, Rs, R9, RI, RII, R12,
R13", R14A, Raa, R16" and -19 a x each 5have the meanlngsgglvegn apove, C 08 1 072-Foreign

Countrles/ 2009-11-26 - 198 - & I|Dﬁy pratectve groups pres e then removed to give a compound of
the formula (I-D), (I-E), (I-F) ﬂ,’Eﬁ (I-E), 5 (I-F) ot %gn Countries/

2009-11-26
8 9 (@) R15
R\ R )k ,ll # |_2\N R
# - -
'?l Ll \Rl6 I‘( |R17
') R10

13 15

o R 0

# L2 |11 # L2 )k |l1

T \'?I \Rl4 or Y \ll\l Ll’ \Rl6
12

') R19 o) Rl9

R* R

where L, L R, R, R, R, R, R’, R, R, R?, R®, R* R", R, R, R® and R® each

have the meanings given in any of claims 1, 2 grathdracterized in that

[A] a compound of the formula (I-A)

O/\/OH
NC N CN
o ]
\| N S/\E />’®/CI
2

N (I-A),

in which R and R each have the meanings given in any of claimsahd4,

is initially coupled in an inert solvent in the pe:ice of a condensing agent with a

carboxylic acid of the formula (V) or (VI)

R\ R
6A 2 18A
HO R HO L R
W% 'l\l/ or Y \ll\l/
R7A 17A

O R
V) VD),



-199 - OR15 0L I OR19 NCCN in which LI, L2, RI, R?,l%s_, R9, R10, R11, R12, R13, R14, R15, R16

anl9 a x each have the meanipgsinen i Y PELRAIMR e aRdiin¥ glEdiREAPURa g cEYe group is
removed from a compound of the formula (VH-1) or CI (VII-1) or BHC 08 1 072-Foreign Countries/

2009-11-26 - 200 -, 2n 18A 01 .."........... OyL......N,..h OR117

R R™ R and R® each have the meanings mentioned firig R
and R® respectively, or represent an amino
5 protective group, such as, for example, tert-

butoxycarbonyl,

to give a compound of the formula (VII) or (VIII)

R\ R°
O RGA
| 7A

or

NC CN
| X
1
R = S
N N S Cl
, |
R N
(Vi)
2 18A
o) L R
O/\/ Y \'Tl/
17A
0 R
| X
7
NC\| xCN
1
R = S
SN s cl
, |
R N

VI,

in which I, R}, R, R, R°, R, R, R and R* each have the meanings given

10 above,

and any protectve groups present are then remavegivé a compound of the

formula (I-B) or (I-C)



NCCN (VII), in which L2, RI, R2, R4, R5, R7 and RI7%6ach have the meanings given in any of claims 1,
2 and 4, and R6A and RIBA represent an amino protec%e greup, for example Leftbutoxycarbonyl, by

standard methods to give a compound of the formula (I- or (I-¢-1) CI (I-B-1) or BHC 08 1
072-Foreign Countries/ 2009-11-26 (I-C-l)d'n’Whlth_ ,@/Z?R4, 125, R7 and R17 each have the
meanings given in any of claims 1, 2 and 4, d thelse are initially coupled in an inert solvent in
the presence of a condensing 5agent wirboxylic Qcid oRthe formula (XVII) or (XVII) R13A0R15A N

\ 14A orAri...ick HOL1Ris 19 (XVI)(XVI hich L1,12'1 and R12 each have the meanings given in
any of claims 1, 2 and 4 and or

NC CN
1
R S

\N N S Cl

, |

R N

(I-B)
2 18
O/\/OYL\ R
I
') R17

C
NC X
=

N
.l
R\N N S S Cl
, |/
R N
(I-C),

in which 2, R", R, R, R, R, R’, R* and R® each have the meanings given in

any of claims 1, 2 and 4,

or

5 [B] a compound of the formula (I-A) is initially opled in an inert solvent in the

presence of a condensing agent with a carboxylid aicthe formula (1X), (X),

(XI) or (XII)



Ri3A, Rita, R15A and R16"each have the meanings mentoned for R13, R14, R15 10and R16,
respectively, or represent an amino gotegtlv groulglgsuch as, for exangple J_e buto @arbonyl to
give compounds of the formula (XIII ), (KV) on (XVI), and any pr&teciive oupS|present are then
removed again to give the resultia Ré (‘I 14l-E), (I- el¥sultiag compounds
of the formula (I-B), (I-C), (I-D), (I-E (I F nd (! )uare if appropriatg| conv rted with the appropriate (i)
solvents and/or (ii) bases or acids irf#o theR sdﬂvatBs salts and/or sol@tes dk the salts. BHC 08 1
072-Foreign Countries/ 2009-11-26 - 202 - 7. A compour(\a( of the formula (I) as defined in émr of claims 1
to 4 for the treatment and/or prophylaxis of dgeas 138. A compound of the formyla (1) gﬁﬁeflned in any
of claims 1 to 4 for use in a method for the trﬁatmemt and/or prophylaxis of hypi?g]smm coronary heart

disease, acute coronary 55ynd eart failure, C tieN<and atrial
fibrillation. 9. A compound of the for ula as definedin any of claims [I to 4'}‘or use in a method for the
treatment and/or prophylaxis of dial§étes, Fhe&]boﬁ: syndrome and dyslﬁplderrﬁhs 10. The use of a
compound of the formula (1) as defined in any of claimsXHo 4 for preparing a medicament {rnthe
treatment and/or prophylaxis of hypertension coronary heart disease, 10acute coronary syndrome,
angina pectoris, heart failure, myRgaRdia mfar ) r]glagiagngrabag hdv B éw%gmpg@ng a
compound of the formula (1) as defined in any o c ims 1to4in com |nat|on wit nontoxm
pharmaceutically suitable auxﬂ?éﬂﬂ'ri‘? IaZAeditament, comprising a compound of the formula (1) as
defined in any of claims 1 to 154 in combination with one or more further active ingredients selected from
the group consisting of lipid mégtbolism-modifying active ingredients,antidiabetics, antihypertensive drugs
and antithrombotic drugs. 13. The medicament as claimed in claim 11 or 12 for the treatment and/or
prophylaxis ofshypertension, c&h&'/ hedradisBse, aceterchave ty syadirgnecatigied PeBtOMS; heart
20failure, myocardial infarction and atrial fibrillation. 14. Jhe pedicamentas Jaimprhiglaim Lhppl2 for

the treatment and/or prophylaxis of diabetes, metabolic syndrome and dyslipidemias. 15. A method for
the treatment and/or prophylaxis of hypertension, coronB8/$fE4ft @f?é‘gsesﬁgutﬁsco%ngﬁwﬁdré?ﬁte
angina pectoris, heart failure, myocardial infarction and ldtelyc28ofibyillation in humans and animals using
an effective amount of at least one compound of the formula (1) as defined in any of claims 1 to 4 or a
medicament as defined in anytofgilaimsibdontidf ite BArmathouiforthg, e atnpeviy and/or prophylaxis of
diabetes, metabolic syndrome and dyslipidemias in humans and animals using an effective amount of at
least one compound 30of the formula (I) as defined in an}égof clamg 1toar a medicament as defined in

any of I
(@] N
O/\/ N \R14A
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\N N S Cl
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10 X,



claims 11, 12 and 14
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NC CN
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(XVI),

in which L', L2 R', R, R, R, R R, R R¥A R RY™ R and R® each

5 have the meanings given above,
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and any protectve groups present are then remavegivé a compound of the
formula (I-D), (I-E), (I-F) or (I-G)

O N
O/\/ N)H( \R14

NC CN
| X
R = S
N N S \ >_’®'CI
B /
(I-D),
15
ROR QR
0 )k _N
O/\/ W%T L7 NRe
') RlO
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| X
R =
N N S S Cl
, | 4
R N
(I-B),
o 13

or

(I-F)
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0 Rl5
|
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o) L )k N
O/\/ T \,Tl L7 NR1e
19
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NC CN
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1
R = S
\N N S Cl
, |
R N

(-G),

in which L}, L2, R, R, R, R°, R, R, R, R, R R™ R and R°® each have

the meanings given in any of claims 1, 2 and 4,

or

[C] the amino protective group is removed from aapound of the formula (VII-1) or

(VIII-1)
R\ R°
O RGA
O/\/ N/
|7
0
or
NC CN
| X
1
RN = S
N N S cl
, |
R N

(VII-1)



2 18A
O/\/OYL\ R
|
o) 17
NC CN
| X
1
R = S

SN N S Cl

, | 4

R N

(VII),

in which 2, R', R, R, R, R" and R’ each have the meanings given in any of

claims 1, 2 and 4,
and

R**and R* represent an amino protective group, for exampéet- t

butoxycarbonyl,

by standard methods to give a compound of the ftafiB-1) or (I-C-1)

R\ R
/\/O
o) ITIH
o) R’
or
NC CN
| AN
1
R 7 S
N N S Cl
, |
R N

(I-B-1)



O L
O/\/ Y \ll\lH
o RY
NC CN
| AN
1
R = S
\N N S Cl
, |
R N

(-C-1),

in which L2, R", R, B!, R, R" and R’ each have the meanings given in any of

claims 1, 2 and 4,

and these are initially coupled in an inert solvienthe presence of a condensing

5 agent with a carboxylic acid of the formula (XVdy (XVIII)
') R13A o) R15A
I )k I
N N
HO)H( \R14A or HO Ll \R16A
Rll R12
(Xvi) (XVHI,

in which !, R* and R? each have the meanings given in any of claimsahi24
and

R™A R*A R™ and R each have the meanings mentioned f6f R, R
10 and R°® respectively, or represent an amino
protective group, such as, for example, tert-

butoxycarbonyl,

to give compounds of the formula (XII), (XIV), (XYVor (XVI), and any
protective groups present are then removed agaiivéthe resulting compounds
15 (I-D), (I-E), (I-F) or (I-G),

and the resulting compounds of the formula (I-BC), (I-D), (I-E), (I-F) and (I-G) are, if
appropriate, converted with the appropriajes6lvents and/orii) bases or acids into their

solvates, salts and/or solvates of the salts.
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A compound of the formula (1) as defined in anycl#ims 1 to 4 for the treatment and/or

prophylaxis of diseases.

A compound of the formula (I) as defined in anyct#fims 1 to 4 for use in a method for
the treatment and/or prophylaxis of hypertensimrpoary heart disease, acute coronary

syndrome, angina pectoris, heart failure, myocaidfarction and atrial fibrillation.

A compound of the formula (I) as defined in anyctd#ims 1 to 4 for use in a method for

the treatment and/or prophylaxis of diabetes, n@imlsyndrome and dyslipidemias.

The use of a compound of the formula (1) as defimeahy of claims 1 to 4 for preparing a
medicament for the treatment and/or prophylaxibygfertension, coronary heart disease,
acute coronary syndrome, angina pectoris, hedtréqimyocardial infarction and atrial

fibrillation.

A medicament, comprising a compound of the forn{Dlas defined in any of claims 1 to

4 in combination with an inert nontoxic pharmacealty suitable auxiliary.

A medicament, comprising a compound of the fornfDlas defined in any of claims 1 to
4 in combination with one or more further activgredients selected from the group
consisting of lipid metabolism-modifying active neglients, antidiabetics,

antihypertensive drugs and antithrombotic drugs.

The medicament as claimed in claim 11 or 12 for tieatment and/or prophylaxis of
hypertension, coronary heart disease, acute corosyrdrome, angina pectoris, heart

failure, myocardial infarction and atrial fibriliah.

The medicament as claimed in claim 11 or 12 for tieatment and/or prophylaxis of

diabetes, metabolic syndrome and dyslipidemias.

A method for the treatment and/or prophylaxis opédrngension, coronary heart disease,
acute coronary syndrome, angina pectoris, hedtrégimyocardial infarction and atrial

fibrillation in humans and animals using an effeetamount of at least one compound of
the formula (I) as defined in any of claims 1 t@da medicament as defined in any of

claims 11 to 13.

A method for the treatment and/or prophylaxis cdbdites, metabolic syndrome and
dyslipidemias in humans and animals using an effieetmount of at least one compound
of the formula (l) as defined in any of claims 14t@r a medicament as defined in any of
claims 11, 12 and 14.





