WO 2010/ 08840 2818986181010/ 000262 - 1 - Al kvl ami ne- subst i t ut BGT/EP2010/000262
di cyanorw i di ne and am no acid ester prodrugs thereof The present
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30  In the cardiovascular system, the main consequences of the activation of adenosine receptors are:

bradycardia, negative inotropism and protection of the heart against ischemia ("preconditioning")
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fibrillation. The cardioprotective action of the Al receptors in the
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vivo an enzymatic and/ or chem cal biotransformation in one or nore
stages before the actual active ingrediem-is |liberated. A prodrug
residue is ordinarily used in order to inprove the profile of
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and chemtcal entities, Elsevier Science Publishers B.V., 1985. A review of prodrug derivatives

30 based on carboxylic acid esters and possible properties of such compounds can be found, for

example, in K. Beaumont et al., Curr. Drug Metab. 4, 461-485 (2003). Also known are dipeptide

prodrugs of acyclovir for treating ocular herpes infections (B. S. Anand et al., Curr. Eve Res. 26,

No. 3-4, 151-163 (2003)) which interact with the oligopeptide transporter on the cornea, thus

increasing the bioavailability of acylovir in the eye.
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(C3-C7)-cycloalkyl, - 5 - where (Cl-C6)-al kyl may be substituted by

1 to 3 substituents independently of one-&nother selected fromthe

group consisting of fluorine, chlorine, trifluoronethyl,

trifluor orréVﬁoWZsr(le,l -V02) 0ADKERY, WCE30ATH0485 cWERdI/@IBH41, WO 2008/028590, WO

o) -al | oyl SUPPAIREY b2 L SE RS flite visotgosioved Agiorane

may be Subﬁ‘amlmlgerddﬂnys bs (Hdelibs'mﬁb&béptmeﬁgﬁdé Ifote preMdRn tdrfio®dsc04€ disorders. WO

anot her sel 0 t| n | uori ne,
T vor oD ﬁPSSE EFW%%%QS]%‘? %‘LW%’E:?&O@(Y@S B A)5-diFeaec§-amino-
and 10wfer ey(i@BesC7) - cycl oal kyl nmay be substl tuted by 1 or 2

substituents independently of one another selected fromthe group
consisting horlne trifluoromethyl, (C1-C4)- alkyl,

fl
trifluor orref‘ﬁ'o&?nuolﬂa&eét OISR} RSRYon ¢p PRVIdS Tgveksompende Ahight st @%E"tem and

ni trogen atseleetive aghiighof hend@iosinalall 36dep@r bOLTReRctive dudl dgonibRTHREL E9nd A2
het erocycl e_whi Crf’@vea’ﬁﬁltg tal n a further heteroatomfromthe group

consi st i ng "BFPRE> Rreprevedrhysicochemrpal adier Plagmprskiaptiscpropestiormyd also
be substit uhedvitagboRr th&aﬁdﬁﬂ& tahde ﬂﬁa?mhd@yﬂ%pﬁf‘ g&ﬂrﬁtk%r&ﬁle Ofifa @fﬁgﬁ hgr such, are

sel ected fromthe %1 p consisting of fluorine I"or 1 ne,
trifl udPomstigple for @ﬁf)tm%ﬂt Kapfor preverition o iseresyin patticpler f@@atrmmym and/or

20 R3r epr esgivbsiydcaans 4121 - D af a1
2016, 068107 BXeoRA AR5 i D ol ol 'Dr dOHTRYnE suilifle aing agid goer prodrugs

it, 12 of the novel compounds which have 1mproved solublhty in water, physiological media and organic
solvents and/or improved bioavailability after oral administration and at the same time allow, after
administration, controlled release of the active ingredient in the body of the patient. By improved

15  intravenous administrability it may furthermore be possible to open other therapeutic areas of use

for this active ingredient.

The present invention provides compounds of the formula (I)

0
O/\/ ~R3
NC N
R} | s
\'i] N S/Y\s
R? N==

c o
in which
20 R represents hydrogen or (C,-Cy)-alkyl,

R? represents (C-Ce)-alkyl, (Co-Cy)-alkenyl, (C,-Cy)-alkynyl or (GCs-Cy)-cycloalkyl,
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the oxygen atom bGrepresents (C2-CO all canediyl, L2represents
(C2-C6) - al kanedi yl, R4represents hydrogenseor the side group of a

natural a-amno acid or its honol ogs or isonmers, R5represents

hydrogen or net hwhere (CoReralipl emghe subkijtdied e i 103 sublitudi® ialidphdently of one another

i1 ogen. at om S URFCROP s FaR ol aiel Boortinitiorise, oo e gromethoxy,
heterocycle, - (Z-C)@ikoRy (Qathercloaliyh B4CARGCIOIROB] QUEC,) akyWiIEE] and (C -
they are att aCthﬁ)—aqu%u%n%, pyrrolidine or

5 and

where (C,-Cy)-alkenyl and (Cp-Cy)-alkynyl may be substituted by 1 or 2 substituents
independently of one another selected from the group consisting of fluorine,

trifluoromethyl, (C,-Cy)-alkyl, triflucromethoxy and (C;-Cy) -alkoxy,

and

10 where (C;-Cs)-cycloalkyl may be substituted by 1 or 2 substituents independently of one
another selected from the group consisting of fluorine, chlorine, trifluoromethyl, (C-Cy)-

alkyl, trifluoromethoxy and (C;-Cy4)-alkoxy,
or

R! and R? together with the nitrogen atom to which they are attached form a 4- to 7-
15 membered heterocycle which may contain a further heteroatom from the group

consisting of N, O and S,

where the 4- to 7-membered heterocycle may be substituted by 1 or 2 substituents
independently of one another selected from the group consisting of fluorine,

chlorine, oxo, trifluoromethyl, (C,-Cy)-alkyl, trifluoromethoxy and (C;~Cy)-alkoxy,

20 R represents hydrogen or a group of the formula
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a-amno acid or its honol ogs or 5isoners, ROrepresents hydrogen or

met hyl, RI Orepresents hydrogen or nethyl;6Rl |represents hydrogen or
the side group of a natural a-amno acid or its honologs or isoners,

10RI 2represents hygtoggh or nethyl, R13repseseat syhydggen or

(C1-O)-al kyl, RIA4repkgsentg hydrogen or ( alikyl, O R13 and
R14t oget her wi t HF M#0gen atomto wHi Jaghed forma
5- or 6- 15nenbere hetprocycle wher e t hg| 5- 6- fenbeRed

heterocycl e may beOsubsRituted,by 1 or 2 substigfUgit R'f ndependent |y
selected fromthe group consisting of (Cl-C4)al kyl, am no, hydroxyl
and (Cl-C4)-al koxyY, or 20t oget her wth R | and the atons, to which

they are attached, gBorgs @ pyrrY i dine or piperidine ring,

R15r epresents hydrog o Cl-d:) al kyl, RI&re |_é§entF§18hydrogen or
(C-CO al kyl, hﬁ;& or 6-nmejfber ell"hét erocycl e may be
substituted by 1 offl 2 s bstl uen i ndependept |y sel ected fromthe

group consisting o® (CIR®4)- alkyl, amino, hydroxyl and ,
(C1l-A4) - al koxy,

o F|213 0 R'S
#YLQ\TJJ\KN\RM or #YLz\NJJ\LVN\Rw
O R°R"R" o R®
where
# represents the point of attachment to the oxygen atom,
5 L represents (C,-Cg)-alkanediyl,

L? represents (C,-Ce)-alkanediyl,

R* represents hydrogen or the side group of a natural o-amino acid or its homologs or
isomers,
R® represents hydrogen or methyl,
10 R® represents hydrogen or (C,-C,)-alkyl,

R’ represents hydrogen or (C,-Cy)-alkyl,
or

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

membered heterocycle,

15 where the 5- or 6-membered heterocycle may be substituted by 1 or 2
substituents independently selected from the group consisting of (C;-Cy)-
alkyl, amino, hydroxyl and (C;-C,)-alkoxy,
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(G-A)-alkyl, or RD and 12. 18together with the nitrogen atomto

which they are attached forma 5- or 6- #fenbered heterocycle,

where the 5- or 6-nmenbered heterocycle nmay be substituted by 1 or 2
10substituents iondependently selected fromthe group consisting of
(C1-A4)- alkyl, am no, hydroxyl and (Cl-C4)-al koxy, 1219represents

hydr ogen or net hyl , | de s, sol.vates, salts of the L
Nyoxi ges and solti%/iat egtgbg?llé‘{ ﬁfeﬂlﬁ%}g %gggogﬁ’cfoswgf qt%stﬁ?yhaé? %E%MEBFOIIdIHG or

according to the inventridineeng the conpounds of the forrmula (1) and
the N-oxides, 15 salts, solvates, salts of the N-oxides and sol vates
of the salts ang:sN- o>§ie crléassntgFe eof , hjge. corrﬁou ds Whi ch are |
enconpassed by the f&fula OFSP f s Sid5 SFATP QB2 et GARmOBeid Snits hgpeplogs or
t he sal 5s, sol vat es asnthesspl vates of the salts thereof, and the
conpounds whi ch are enconpassed by fornula (1) and are nentioned

bel ow as exenpl apy enbodi qeﬂtcﬁ and t%]e salts, solvates and sol vates

of the salts théteof “RIRETE YR BSABE s which are enconpassed by

the formula (1) and are nentioned bel ow 20are not already salts,

sol vat es and solR/at esepaéseithkydsadeh or mdhg, conpounds according to the

i nvention may, depending on their structure, exist in stereoisoneric
forns (enantiongns, di asterﬁo rs). . The invention therefore
enconpasses t he “enantfPOHENS ﬁ@f‘&%%ﬁ’é‘%’é’?‘go hEpirakgrantnp geid gF itt haneadogs or
t hereof The stereoi sawakiscal |y pure constituents can be isolated from
such m xtures of enantioners and/or diastereoners in a known 25

manner .. Where the, cor‘r;)ounds according to the invention can exist in
tautonelic fornmes t h&HEFEUERydregs) SHEFBH: enconpasses al | taut oneri c
forms. WD 2010/ 086101PCT/ EP2010/ 000262 - 9 - for pharnaceuti cal
applications butR'tan rigestifeBydréh oLHRRY-Akylf Or the isolation or
purification of the conpounds according to the invention.

Physi ol ogi cal | y. accept abl e ts of the conmpounds according to the

i nvention include acif®EaYUs Sji%lé?gegﬁTEcé'%}“alﬁlﬂer al acids, carboxylic

acids and sulfonic acids, for exanple salts of hydrochloric acid, 5
hydr obrom ¢ aci @ sul furic acid, phosphoric acid, methanesulfonic

aci d, ethanesul fonic acid, toluenesul fonic acid, benzenesulfonic

aci d, naphthal enedi sul,f onic acid, acetic acid, trifluoroacetic acid,
propi oni ¢ aci d, rfz1 aad"ﬁllb\: aci#§et ’%i‘f”(ﬂh&‘leént‘é’@?lh?toﬁé‘l’ waich they arecatiaghed forey ai9- or 6-
fumari qsaci d, maleic aci dnpfeleRdebeycaei d.

where the 5- or 6-membered heterocycle may be substituted by 1lor2
substituents independently selected from the group consisting of (C;-Cy)-
alkyl, amino, hydroxyl and (C,-C)-alkoxy,

or

20 R together with R'' and the atoms, to which they are attached, forms a pyrrolidine or

piperidine ring,
R"Y  represents hydrogen or (Ci-Cy)-alkyl,
R' represents hydrogen or (C;-Cy)-alkyl,
or

25 R andR'  together with the nitrogen atom to which they are attached form a 5- or 6-

membered heterocycle,



Physi ol ogi MOI2019(88dP1 abl e salts of the conpounds accordi ngCTERINE0/000262
invention also include salts of 10 conventional bases such as, by

way of exanple and preferably, alkali nmet&l salts (for exanple sodi um
and potassiumsalts), alkaline earth netal salts (for exanple cal cium
and magnesi um sal ts) and aﬂmmnhum}saMh&xﬁﬁ&ﬂ%ﬁﬂn&ﬁaakaﬁmﬁﬂhﬁﬁﬁmmiby1 or 2
organic amnes having 1 taq % é suc by way

exanpl e and preferably, f‘ﬁ%ﬂ“ﬁ?ﬁ hé! s T”Iﬁs’lsgﬁﬁ‘?t ﬁo‘%lrtbf‘egrﬁ% %ﬁﬂsﬁ@ig of (C,-Cy)-
et hyl di i sopropyl ani ne, noanet, haine) Bdioxel andi€LOaarbayi ne

tri et hanol am ne, dicycl ohexyl am ne, 15d|nethylan1noethanol pr ocai ne,

di benzyl am ne, et hyl nor I ne, ni | ysi ne, ethyl enedi am ne

and N net hyl pi p@t‘l di A res%?%%“f”é@%ﬁ'ﬂﬁt he purposes of the

invention to those forns of the conpounds according to the invention

whi ch férm a coRpl ex répnestdtehripdgesl 0BT, 10, Balkyd, St at e t hrough

coordi nation with sol vent nol ecules. Hydrates are a specific form of
solvates in which the coordination takes place with 20water. For the

pur poses of theQbresent invention, preferred solvates are hydrates.

In addition, the pr esent invention al so enconpasses prodrugs of the
conpounds accor &'hgdRS® t heogethwrewitti M1 nitigen 4OIM WA Wey At atRARATRASS £r 6-

conpounds whi ch for their t iologically active or inactive
but are converted (for ex&%ﬁ% eﬂE¥aB®FFea||y or hydrolytically) into

conpounds according to the invention during their residence tine in

the body. 25For the purposésreahe Sher prmwahdlH’étéﬁﬁyél@@naytﬁ‘éesubstxtuted by 1 or 2

substituents have the foll g unl ess. speci fi ed ot herw se:
SRt PP g

Al kyl i'®in the context of ¥ selegted Hom thengpyp epnsibtingraf{€ctCa)-

al kyl radical having 1 toaRylQmiho!tdtbx§ind e, @My, A straight-chain
or branched al kyI adical having 1 to 4 carbon atons is preferred. The

foll owi ng radical tioned by way of exanple and by way of
pr ef er ence: n@t hyl ré{’é SRR r}jl‘f’—gﬁ’i‘ B’b‘??tgylt sopropyl, n-butyl, isobutyl,
sec- butyl, tert butyl, 1-ethyl propyl, n-pentyl and n- hexyl - 10 -

Al kenyl is ahﬂNtdﬁ&ieﬁ;@ﬂtsesﬂlvafbﬁ shﬂﬂaoﬂtlﬁﬁfle-l%kid@sﬂana s8I AteY Fltte 6 Bﬁh& agfl salts thereof,
branched al kenyl radical having 2 to 4 carbon atons and a

bond. The fol | ow n ica be nentioned by way of exanpl e and
by way of 61%@#’8‘[‘% °°r‘g?gn§ﬂt eé}?‘%ﬂ’ﬂor‘ 378 5T OBRAYICS ghdenfommla () apd theyN-oxides,

Al kynylisi s siity, §dMeateg Onattextt thON-dxlies hﬂﬂ"s@%ﬁe@@f e Sdifs %h(gﬂtoxfﬁla?{h@regf the compounds
branched aﬂ@fl nyI radi cal havi n carbon atons and I ple

bond. The fFEIYGH %Om%?d?eéézwéherf‘%yn%(%fﬁhq %ﬁ@daqdpemagedcbreloefxarmhesmdolvates

by way of RrE{aV0R3%Eihe RhIRYRNYLE, a'ildEHQB
n- but - 2- yn- l_%/l aan n-e but - 3- 0 ° m&%%ﬂg(sjﬁ}%himg%?n Ssgd%)pﬁom‘%i g?andare

t he i nvent insatiened thelomgps exerm aﬁY emb%hramth@@d dhey saltensol e yaind rsalgtateabf the salts
having 2 t guefeqt aﬁlﬁ%hé‘&&%umig%ﬂh%é %Bgasge%qiy(fﬁg formdy (IPandqilraeanlen%oned below

by way of exanple and
20 are not already salts solvates and solvates of the salts.

The compounds according to the invention may, depending on their structure, exist in
stereoisomeric forms (enantiomers, diastereomers). The invention therefore encompasses the
enantiomers or diastereomers and respective mixtures thereof, The stereoisomerically pure

constituents can be isolated from such mixtures of enantiomers and/or diastereomers in a known

25  manner.

Where the compounds according to the invention can exist in tautomeric forms, the present

invention encompasses all tautomeric forms.

Salts preferred for the purposes of the present invention are physiologically acceptable salts of the

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



10 way of pPVEXL¥AREl het hyl ene, et hane-1, 1-diyl, ethane- 1PETAER2010/000262
propane-1, 1-diyl, propane-1,2-diyl, propane-2,2-diyl,

propane-1, 3-diyl, butane-1,4-diyl, butane?4, 2-diyl, butane-1,3-diyl,

but ane- 2, 3-. diyl or butane-3, 4-diyl. Cvcl oal kvl is in the context

of the i nvé“ﬁtPlﬁﬁn@ewmbw@n%‘m‘:tsrmab@dsedafobempqﬂee fhrati¢ fsglaBort 6r phridicatlon of
or 6 ring ggrhy %fdgggcord'ﬁh? ftl%'&%‘ﬁ{ radi cal s may be nentioned by

way of exanple an 50 pref érence: cycl opropyl, cyclobutyl,

cycl opentyl , cycl ohexyl and cycl oheptyl. Al koxy is in the context of

t he i nvent |PdJMSI@IOQGa11a|ag¢wtabhaﬂlts of thelyorapolnds! a@;bkhngyto n}adnmhodmwu(ﬂkgmﬂd dd@ition

6 or 1 to r r 150 St ain or bra

al koxy adi f:gaa1 é\?*‘%&lﬁf&? Jﬁﬁﬁ& fi Zaqfds o4 %uélfoﬁlg%mgf RE-%ALplg salf e&ﬁ‘@!&““"hﬁ’f@ acid,
f ol :covm Ag rhadhotzlﬁzhm aasiI Isléﬁmrena:cndorphds;)hyno/vag&doﬁne&xﬁmfcﬁwaﬂ?d JOythw@yulRhic acid,
pr ef erence:, _.ne et,hox poxy pr o ut oxy

tert - but ox;FOIuenesbgr? 851 Qeﬁ %Suﬁgﬂlgff)@ ﬁap@ ]F’E)‘:QPSR@WC pad ’laﬁetlcﬁéldc@ﬂu@fﬁﬁcalc
of the inveni mnplammddmiclaexdsmtaﬂoadc&ldnﬁacr 89E Y Bl €adi® Y@ icdcldOmAleic acid and
carbon ato is attached via an oxygen atom The fol | ow ng

radi cal s ynzl% hti oned by way of exanple and by way of preference:
cycl opropyl oxy, cycl obutyl oxy, cycl opentyl oxy, cycl ohexyl oxy and

cycl ohept ylmxyolog&ﬂbhedebﬁhlefsalﬂaydf theSconipolutl a@&i’dlﬁg(fo tRd inbioh ANE Mch@P sdkis of
radi cal _havi ng 0 4 carbon atons

stralgq@ chai n or e anched al k
whi ch i'd attPREALH? i;"’éesas“g |2F WaﬁgP a’ﬁ'm%@dflaﬁﬁe@wn@lkﬂam@hsétsrfﬁoy elyample
ment i oned bydmmﬁn@f)ot@éﬁﬂpdaﬂs)aﬂﬂalfﬂy eWBYmQA] sRIREFR 8 Re ¢ ﬁlﬂﬁh@#%%@ﬁi\ﬂvsalts)

et hyl sul fa ropylsulfan i sopropyl sul fanyl,” n-butyl su
and tert- b&g‘} P@E‘P‘F‘&Wﬁ? s gerigsA éﬂPﬁ@W}ml‘% ofgAnic mineg havine | tof 16tdacbon atoms such

invention agStai ght - GraicRasle braanchede@hiky! o I 3
carbon at ons \/\/nylach 1?s atta?:rﬁ%a via rabsltej fgcf)nyet %}%tﬁf@ éllﬁﬂﬂ'l?%n% 813 hylamme
radi cal s m&hyliEsepeehylagise mppogibapolgminey diefiiarolamide, btyleﬂmwlammqurdaadyelobm&nnne
met hyl syl f Qiden 15“&4&%%11‘0 deainBP’ & ny RLORYE Sl fon

n-but yl sul fonyl” and tert- tr}%(ycaglu foﬁyriﬁwnhgt el'r[\hn‘!’tlsi e fpéﬂgll Pt RS e, lysine,
cont ext of ethiy n?dﬂ&i@m@r@rN-aieﬂﬁaipmeadled heterocycle having a total of 4

to 7 ring atons which contains one or two ring heteroatons fromthe
group consisgivh{agrepdr B th (L bon at om
or, if appropr Sopriate, a tQRISrBﬁsle?Pgﬂﬂghdv@ t%ﬁltt@%?e i;oyrijﬁ %f\?t\nhen&o ga?f%élf%orﬂﬁ%to the
be nenti one@ebtyom\)alylcloforekanwh@lex alzélblsdh(hyt liquog rstacdl thebugly lcpordination with solvent

pyrazol i di t ar r i peridin per

t et r ahydr O%Jrlegﬁfﬁ Y h%% %n??gﬁ% fa g onot% *BNEFT H‘y%l"lﬁ]ﬁ%l a?@%fh‘wgl? takes place with
Azet i di2Ay| wafpy. rEootheqtumytes of b pekend inoéntion,Préferrdl eBAieslird Yidrates.

pi perazinyl, tetrahydropyranyl and norpholinyl are pr eferred.

Azet i di nyl I d ol rti
e 003 AR U L e SO BRSO RRGL P 02 RIS o

both the smdemgmompestenﬁ “praﬂmgsflehmnqxaﬁm cdmu@dsamcfmfoﬁﬂabﬁ%m%ﬁy b@%mloglcauy
si de groups of hese a-ami no, 10 acids. The

a-am no acird wey ?rfa t“”feqmg HES %Vé:ggéa éﬁr WBIG BRstakoligslly pr bydeolytically) into Compounds

conf i gur at iacoording te icntemtion dird ted r@fidehbttirhe th@kdBoad D form Exanpl es
of side groups which may be mentioned are: nethyl {(al ani ne),

(1 oot 7y Fot KmgRplaE Progt imbuiiotie e nebin e . oving mesnin, uness

(nor | euci nepeciflediotheftiteyl (2-tert-butyl gl ycine), phenyl
(2- phenyl gl yci ne), benzyl (phenyl al ani ne), p- hydroxybenzyl

(tyrosine),, indal-3 15 (tr han), i m dazol - 4-yl et hyl

(hi sti di ne)mAysdP ﬂtéi‘ﬁﬂl‘fq{he(lg‘ée]np?fbﬁ ygﬁﬁﬁﬁtﬁ‘w&?&nﬁ@ﬂd Iwbwéﬁérhaweg 1to6orl
1- hydr oxyetdy cattolir R6H. N8 JstraiBRIBARL R MBRAHNd LIRYISIfiaD

met hyl t hi onet hyl {“S- met hyl c;lgl?el ne), 2-mer cag%{oet ﬁy;ﬁz‘?%gorlrntgyzlsc%bon Toms is

2- et hy! t hiPBEEHR Thedetlewiaaradispls mayop svayampe bhyky ofespaplaghdies) way of preference:

2- car bagoy hiktyy, ety b8y "BoprofHR PN RE A, &@%Q@f, ttérpblﬁﬁ, g-)ethylpropyl, n-pentyl
and n-hexyl.




repr esent s WPR0QB8610ket hyl or ethyl, R2represents (G - C6) PAITKEP2000/000262
(C3-C6) -cycl oal kyl, 5where (Cl-CO al kyl nmay be substituted by 1 to 3
substituents independently of one anotherl0sel ected fromthe group
consisting of fluorine, chlorine, trifluoronethyl, trifluoronethoxy

and (Cl - CB)imkb&ynth@cormxt afithe Rﬁfbmgmtahﬁaighﬁ-dhhintohbraﬂé}ied algenyl aldRa Hading 2 to 4

whi ch they . 6= 10 nber d het.er cle whic

may cont ai ni‘{i gttp{ﬂg%he g ug{e(r)ﬂg ‘ Irﬁglr% %E%ifaa HE‘?“%‘P‘?EI%E’gc?‘fayﬂfe’@mple and
and S, vvher’oeWahefgrefetanceswwhhéyleﬂomqieeylaﬁ&ﬁibet Teyihe substituted by 1

or 2 substituents independently of one another selected fromthe

group consi St ng: I I n trifluoronethyl. 1- kyl , . i
trifluoro néiﬁglggls% th[a ﬁ&%ﬂt o?f € 1r{ant§?§}as%%1gé%§¥QBP£§réﬁ%d W&)@éﬁﬂd}a\'@gﬂofl
group of thverbbmantmnb and a RipleBbdﬁRl’ﬂleﬁfhmlkg fadm@le AR bBRfBAZonRE By ki & exlafliple and
WO 2010/ 0860101P 52010/ 62 - resents t he point o

attachment to tHe eﬁi’ﬁﬁ nlpg’;?'leg‘ b]n @f%’a%i ‘iybnd’iuﬁﬂ)’nl'ylandn-but- -yn-
L2r epr esentlsylet hane -diyl or propane-1, 3-diyl,

Alkanediyl is in the context of the invention a straight-chain or branched divalent alkyl radical
having 2 to 6 carbon atoms. The following radicals may be mentioned by way of example and by

10 way of preference: methylene, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,1-diyl, 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 context of the invention a monocyclic saturated carbocycle having 3 to 7 or 5
or 6 ring carbon atoms. The following radicals may be mentioned by way of example and by way

15 of preference: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

Alkoxy is in the context of the invention a straight-chain or branched alkoxy radical having 1 to 6
or 1to 4 or2 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 example and by

way of preference: methoxy, 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 carbocycle having 3 to 7

carbon atoms which is attached via an oxygen atom. The following radicals may be mentioned by

way of example and by way of preference: cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and cycloheptyloxy.

25 Alkylsulfanyl 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 following radicals may be mentioned

by way of example and by way of preference: methylsulfanyl, ethylsulfanyl, n-propylsulfanyl,
isopropylsulfanyl, n-butylsulfanyl and tert-butylsulfanyl.

Alkylsulfonyl is in the context of the invention a straight-chain 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: methylsulfonyl, ethylsulfonyl, n-

propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl and tert-butylsulfonyl.



Rar epr esent¥OIR#/68(dA1 net hyl , 2-net hylpropan- 1 -yl, hydr exunetieyb/000262
1- 5hydroxyet hyl, 4-am nobutan-1 -yl or 3-am nopropan- 1 -yl,

R5r epresent s hydrogen, R6represents hydr-dgen or nethyl, R7represents
hydrogen or nmethyl, O 10R7together with R4 and the atons, to which
they are atHesr @ 913‘ mrthe cantgxy of bk irdiitdnra ﬁ@ratﬁﬁ{e&@é@&l@'ﬁhﬁn@yﬁyiﬂ%@1to 7 ring
met hyl , prgpan- d % met hé cff“@ 2 met hyl propan-1- vyl

1- hydr oxy et v SPPES SRt ﬁ'ﬂ? gﬁﬁm ﬁhggglﬁpgoqwmag)@fQﬁOandSandls

R repr esentaﬂadhied hyIann@cﬁfﬁ&ﬂ'ﬁtbiﬁbﬂmmo%nat&|a,nﬂg'iﬁtﬂf§§19£tbrﬂ “vﬂefﬁﬁ&b{hg radicals may
4- am nobut amm ng 2-arninoet hyl , am nonet ]h i

or 3-guani Fn‘B ’8 %%byl a-‘yyl" ‘gﬁ%p?i’&@ﬁiﬂs priyelidiydn pyrmicddiapl é@éﬂhlf@ofuranyl

hydr oges Omi Hh |, piplfRtidyIe prasigat [ OBBALAinyTEL
R14t oget herpp\jé\nH({hYIRHp%nd 1tj;e at ons, O%E%Mﬁ ﬁ nyﬂgrdé%gq?? hngd ar'fd m;panyl

a pyrrol i diffei4inyly, Pypobdinyl, é%féﬁli’b’gfoﬂ?’db’bgém elilfim)ﬂ?e tHfierazinyl, tetrahydropyranyl and
251216r epr esRpHoliny WeH REBReD W zEREMY, lpyrrolidinyl, piperidinyl and morpholinyl are particular.

The side group of an c-amino acid in the meaning of R® encompasses both the side groups of
naturally occurring o-amino acids and the side groups of homologs and isomers of these a-amino
10 acids. The o-amino 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 mentioned are: methyl
(alanine), propan-2-yl (valine), propan-1-yl (norvaline), 2-methylpropan-1-yl  (leucine),
1-methylpropan-1-yl (isoleucine), butan-1-yl (norleucine), tert-butyl (2-tert-butylglycine), phenyl
(2-phenylglycine), benzyl (phenylalanine), p-hydroxybenzyl (tyrosine), indol-3-ylmethyl
15 (tryptophan), imidazol-4-ylmethyl (histidine), hydroxymethyl (serine),  2-hydroxyethyl
(homoserine), 1-hydroxyethyl (threonine), mercaptomethyl (cysteine), methylthiomethyl
(S-methylcysteine),  2-mercaptoethyl  (homocysteine), 2-methylthioethyl  (methionine),
carbamoylmethyl (asparagine), 2-carbamoylethy! (glutamine), carboxymethyl (aspartic acid),
2-carboxyethyl (glutamic acid), 4-aminobutan-l-yl (lysine), 4-amino-3-hydroxybutan-1-yl
20 (hydroxylysine), 3-aminopropan-1-yl (ornithine), 2-aminoethyl (2,4-diaminobutyric  acid),
aminomethy! (2,3-diaminopropionic acid), 3-guanidinopropan-1-yl (arginine), 3-ureidopropan-1-yl
(citrulline). Preferred o-amino acid side groups in the meaning of R® are methyl (alanine), propan-
2-yl (valine), 2-methylpropan-1-yl (leucine), benzyl (phenylalanine), imidazol-4-ylmethyl
(histidine), hydroxymethyl (serine), 1-hydroxyethyl (threonine), 4-aminobutan-1-yl (lysine),
25  3-aminopropan-1-yl  (ornithine), 2-aminoethyl (2,4-diaminobutyric acid), aminomethyl
(2,3-diaminopropionic acid), 3-guanidinopropan-1-yl (arginine), The L configuration is preferred

in each case.

An oxo group is in the context of the invention an oxygen atom which is attached via a double

bond to a carbon atom,

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

preferred is substitution by one or two identical or different substituents.



- 14 - repr¥OG/088I8T ogen or nethyl, R 8represents hydr og@CTIEP2010/000262
met hyl, R19represents hydrogen or nethyl, and the salts, solvates and
sol vates of the salts thereof 5In the coriZext of the present

invention, particular preference is given to conpounds of the formula
(1) in whi dh tiRlecapreeltit prisydrivgetion, pedftryhceds gt conffOLRRI FIBN fo¥mula (1) in
(C-C3)-al k Ii b cycl opropyl or cycl obutyl, where (G -C3)-al kyl

may be substituted by 1 or 2 substituents independently of one

anot her 10sel ected fromthe group consisting of fluorine, chlorine,
trifluorom®hyl remeehtokydrognhoetiyl oestaylppr opyl and cycl obutyl, O Rl

and R2together with the nitrogen atomto which they are attached form

a 4- to 6- p2 ered_ het erocycl e which may contain a
further hetReroatrerl{]es ?t%ﬂqlf%gﬁg?nfgoﬁﬁgﬁggﬁﬁg?%ng of N, 0 and S, where
the 4- to 6-nmenbered heterocycle may be substituted by 1 or 2

substit dents i nddeerfefitkybdmapbhesubnitieeby $ &l BaibathudntORldpBRIcHHP8dne another
nmet hoxy and

consi sting of fl uori rifluoronethyl. nethyl, ethy],
et hoxy, R3repr egéeiﬁ%t%d1ﬁ?/%&}gg%%@ocrong“&%oﬁ‘&u?ﬁmt ﬁgoqlrgr mﬁuarommyh trifluoromethoxy
2010/ 086101PCT/ R2Q(LALPpARRG2 - 15 -

or

R! and R together with the nitrogen atom to which they are attached form a 4- to 6-

10 membered heterocycle which may contain a further heteroatom from the group

consisting of N, O and S,

where the 4- to 6-membered heterocycle may be substituted by 1 or 2 substituents
independently of one another selected from the group consisting of fluorine,

trifluoromethyl, (C;-Cy)-alkyl, trifluoromethoxy, methoxy and ethoxy,

15 R represents hydrogen or a group of the formula
R4 R5 RB Rg o) R13
6 !
# N/R # N N\RM
0 IIQT ’ o) }Iaw R R ’
R R O $15 ,
# L 18
N L1 \R’]G I o
8 10 , O R
0 R'™ o ?15
2 2
#TL\N N\RM or #TL\ L1/N\R16
O F|§19 R R'? o ll?m

where



wher e repr ¥OR030/P$d0boi nt of attachnent to the oxygen at oRCI/EP2010/000262

1, lIrepresents ethane-1, 2-diyl, 50represents ethane-1, 2-diyl,
R4represents nethyl or 3-am nopropanThyl-13R5r epresents hydrogen,

R6r epresent s hydrogen, R7represents hydrogen, 10R8represents nethyl
or 2-net hyl propdn-1- WPIGSR@Iﬁﬁﬂp@elslmﬁaﬁaﬁWnUgdwoxﬁgmcamnesents hydr ogen,
Rurepresents net hyI 1- net hyl propan-1-yl, im dazol -4-yl nmet hyl ,

4- am nobut an- | -yl &ﬁfi?és@ﬂ%tﬂﬂférl 215% 2-am noet hyl, am nonet hyI or
3- guani di nopropan 1l-y 15R 2repfes At s hydr ogen, R13represents
hydrogen, - 16 - Rl4represents hydrogen, or Rl4together with RH and

the atonms, to which w¢megsenis ethapet ﬂ\lebbrpmpanml,&dpfyrrol i di ne ring,

R* represents  hydrogen, methyl, 2-methylpropan-1-yl, hydroxymethyl,

5 hydroxyethyl, 4-aminobutan-1-yl or 3-aminopropan-1-yl,
R’ represents hydrogen,
R® represents hydrogen or methyl,

R’ represents hydrogen or methyl,

or

I-

10 R’ together with R* and the atoms, to which they are attached, forms a pyrrolidine

ring,

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

yl or 1-hydroxyethyl,
R’ represents hydrogen,

15 R'"  represents hydrogen,

R represents methyl, 1-methylpropan-1-yl, imidazol-4-ylmethyl, 4-aminobutan-1-yl,

3-aminopropan-1-yl, 2-aminoethyl, aminomethyl or 3-guanidinopropan-1-yl,
R"™ represents hydrogen,
R" represents hydrogen or methyl,

20 R"  represents hydrogen or methyl,

R together with R'' and the atoms, to which they are attached, forms a pyrrolidine

ring,
R? represents hydrogen or methy],

25 R'S represents hydrogen or methyl,



5R15r epr esMO20AYB8PPIEn, R16represents hydrogen, RL17repr esBOTEEP2010/000262
hydr ogen, R srepresents hydrogen, represents hydrogen, 10and the

salts, solvates and sol vates of the salt-d4thereof In the context of

the present invention, particular preference is also given to

conpounds of th&'f or mepreserts hydropembr oith® and R2t ogether with the
nitrogen atomto which they are attached form an azeti dinyl,

pyrrolidinyl OrIQ&pe&%Q&QM%§$#@%P8%é%£%re the azetidinyl and

pi peridinyl ring may be su a met hoxy substituent,
R3represents a group of the fornula where 20represents the point
of attachnent t &'t he raxssgenhatagen ot@etbys esents et hane- 1, 2-di yl ,

Rar epresents hydrogen, nethyl, 1-nethyl propan-I-yl, 4-am nobutan-

1-y1 or 3- gHapleLhiRORIARRDad:solates of thd Gilrs FREGRT €sent s hydrogen,

5  Inthe context of the present invention, particular preference is given to compounds of the formula
(I) in which

R represents hydrogen, methyl or ethyl,
R? represents (C,-Cs)-alkyl, cyclopropyl or cyclobutyl,

where (C,-Cy)-alkyl may be substituted by 1 or 2 substituents independently of one another
10 selected from the group consisting of fluorine, chlorine, trifluoromethyl, methoxy, ethoxy,

cyclopropyl and cyclobutyl,

or

R' and R? together with the nitrogen atom to which they are attached form a 4- to 6-

membered heterocycle which may contain a further heteroatom from the group
15 consisting of N, O and S,

where the 4- to 6-membered 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,

R? represents hydrogen or a group of the formula



ROr epr esentWORMAPBYHEHAL R7r epresents hydrogen, RL17represent $CAYER006000262
5and R18represents hydrogen, and the salts, solvates and sol vates of

the salts thereof. In the context of thelpresent invention,

particul ar preference is also given to conpounds of the formula (1)

in which 10 R1 andgtRyether with the nitgogen ayom tg3whi ch they

are attached fo%n an\gzeti di nyl, pyrrolidiny/or [pi perlidinyl ring,

where the azeti Q/ﬁ peridinyl rif b

met hoxy substituenty], R3fepresents a group |[pf t fo | BROR'OR15 i 1
NNJ's" R140r NI N \B16 FR2 wherg represent o)t he g3dirit RIf attachnent to
t he oxygen atom Llrepresents ethane-1,2-diyl, R 8represents nethyl
or isobutyl, 20R9represents hydrogen, RIrepresents hydrogen,

2

RB Rg 0 R‘IS
i N LTSRS \lf \
I10

I
1 L | o R |
o R' 0 R'®
#TLZ\T)%(IL\RM or #TLZ\NLLVIL\RW
o R R R 0 ém
where
# represents the point of attachment to the oxygen atom,

L 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,

R'® represents hydrogen,

R represents methyl, 1-methylpropan-1-yl, imidazol-4-ylmethyl, 4-aminobutan-1-yl,

3-aminopropan-1-yl, 2-aminoethyl, aminomethyl or 3-guanidinopropan-1-yl,
15 R"”  represents hydrogen,

R" represents hydrogen,



- 18 - R11/¥Er283¥RRd0hydr ogen, nethyl, 1-nethyl propan-1-yl PCT/EP2010/000262
i m dazol -4-yl nmethyl, 4- am nobutan- I-yl, 3-am nopropan-1-yl,

2-am noet hyl, am nonet hyl, i m dazol-4-yl-féthyl or 3-guani di nopr opan-

1 -yl, RI2represents hydrogen, 5R13represents hydrogen, Rl4represents
hydrogen, O R1&‘ogetdpegsents hyviréztd, and t he atons, to which they are
attached, fornms a pyrrolidine ring, 10R15represents hydrogen,

Rl 6r epresents hydrogen, and the salts, solvates and sol vates of the
salts thereof In the context of the present invention, particular
preference is also given to conpounds of the formula (1) in which

15R1 and R2t ogefier wigether wish Bi't andghe atatusniv twhickhtheshart heychad, domdstaagi@ldine
forman azetidi nyl, %ﬁéml idinyl or piperidinyl ring, where the
azetidinyl and piperidrnyl ring may be substituted by a nethoxy
substituent, R3represents a group of the formula wher e

represefts the |&5| nt repiresents bysheogent to t he oxygen atom Llrepresents

et hane- 1, 2-di yl,

R'® represents hydrogen,
R represents hydrogen,
R'® represents hydrogen,
R" represents hydrogen,

10 and 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

formula (I) in which

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

pyrrolidinyl or piperidinyl ring,

15 where the azetidinyl and piperidinyl ring may be substituted by a methoxy
substituent,
R’ tepresents a group of the formula
R\ R°
6 2
# N R or # L\N"R18
I I
Y o RY
where
20 # represents the point of attachment to the oxygen atom,

L2 represents ethane-1,2-diyl,

R* represents  hydrogen, methyl, I-methylpropan-1-yl, 4-aminobutan-1-yl or
3-guanidinopropan-1-yl,



- 19 - RSr a¥P29ENP81FLt hyl or isobutyl, ROrepresents hydr o®ET/EP2010/000262
Rl represents hydrogen, RHrepresents hydrogen, nethyl, 1-nethyl propan-
1 -yl, 4-am nobutan- 1 -yl or 53-guani di-i@propan- 1 -yl,

R12r epresents hydrogen, Rl 3represents hydrogen, R l1l4represents

hydr ogen, or 10R{ 4t ogerrdsents hydrbgeR11 and the atons, to which they are
attached, forns a pyrrolidine ring, Rl5represents hydrogen,

Rl 6r epresent s hydr og alts, solvates and sol vates of the
salts thereof. ﬁl n ?%éesgl% d??g g’f t he present invention, particular
preference is al SO gi ven to conmpounds of the formula (1) in which R
and R2t oget her Wth tépeesmits hylgegenat om t o whi ch they are attached form
a pyrrolidinyl ring, R3represents a group of the fornula OR*13RI9

OR15 N. N. R14Or IﬂlPANIl?gp(?esentS hydrogen,
5 and
R'" represents hydrogen,
and 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

formula (I) in which

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

where the azetidinyl and piperidiny] ring may be substituted by a methoxy
substituent,

R? represents a group of the formula

RRE R 0 ll?” RRE R° O R®
N »

. . |
#\[%NJH‘-/ g o #%NALVN\RW
Lo 11 “ot2 |
0O R

11
15 O R"R" R

# represents the point of attachment to the oxygen atom,
L! represents ethane-1,2-diyl,
R? represents methyl or isobutyl,

20 R’ represents hydrogen,

R' represents hydrogen,



km R1L R12 RYO 29808181 epresents the point of attachment t®CINEP2010/000262
oxygen atom represents ethane-1,2-diyl, - 20 - R8represents nethyl

or isobutyl, RO9represents hydrogen, 12. *rl@presents hydrogen,
R"represents hydrogen met hyl, 1-methyl propan- 1 -yl, 4-am nobutan- 1
-yl or 53-guani & hopreypesents 1hy<$td>genR1rﬁ¢th,5p,r esmnthgiptvpeh-0gE N imidazol-4-ylmethyl, 4-

R b o i
pyrrolidine ring, Rlorgpyteskataaidnpgopgenyl, Ri 6r epresents hydrogen, and
the salts, solvates and solvates of the salts thereof. 15In the

context of the pnese nve particul ar preference is also given

t o conpounds ofﬂ{ P%’rése tSHy((%“?gefl’n whi ch

5 R"® represents hydrogen,
R" represents hydrogen,

or

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

Ting,
10 R? represents hydrogen,
R' represents hydrogen,
and 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

formula (I) in which

15 R'andR® together with the nitrogen atom 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,
R’ represents a group of the formula
Ré,,' e IIR13 Rg,,' e }?15
#%N)'I\'_‘/N\Rm or #\HXNJLLVN\R“;
20 o ]l?m R ‘R12 o Il?m
where
# represents the point of attachment to the oxygen atom,

L! represents ethane-1,2-diyl,



R1r epr esentWORAAN/88EA] net hyl or ethyl, R2represents (Cl - CRCTakia010/000262
cycl opropyl or cycl obutyl, where (G -C3)-al kyl may be
substituted by 1 or 2 substituents indepdfidently of one another
20sel ected from t he group consisting of fluorine, chlorine,
trifluoromet hyl R’nmet mepssentetathylyor impedyhpr opyl and cycl obut yl

R3r epresent s hydrogen and the salts, solvates and sol vates of the
salts thereof 9 resent s hydrogen met hyl or ethyl,

R2r epresent s netPhyI reeﬁr%rse}ﬁ ﬁcﬁ% p’ropyl where nethyl, ethyl and

n- propyl may be substrtuted by 1 or 2 substituents i ndependent |y

of one anot her & ectremestmtohydrbgengr oup consi sting of fluorine,
trifluoronethyl and 5nmet hoxy, or Rl and R2together with the nitrogen
atomto which thgy ar che forma zet | rrolidin or
pi peridinyl ri ngé,} ErBbAE R ok @ yfl éﬁgtbrflgfaf’?rgf'ﬂané-ammo utan-1-yl  or
pi peri dibnyl ring may Blswamdﬂneprnpantle}d, by a nmet hoxy 10substituent,
R3represents hydrogen, and the salts, solvates and sol vates of the
salts thereof. IIpzthr,i;e é)thtse dr(())fe the present invention, particular
preference is also gi 36 ngpo’unds of the fornula (I) in which
15R1r epresent s hydrogen rret hyl or ethyl, R2represents (Cl-C3)-alkyl,
cycl opropyl or &tl oleprssknts igvizegen( G - C3) - al kyl may be substituted by
1 or 2 substituents independently of one another selected fromthe
group consistinguof f Lin chlorine, trifluoronethyl, nethoxy,

et hoxy, cyclopropyl %PE&EI&%EY%Lﬁy’r

or

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

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

15 In the context of the present invention, particular preference is also given to compounds of the

formula (T) in which

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

R® represents a group of the formula
8 s 0 R' 8 9 15

Rz R | RZ, R Q F|<

#\r((rl\l)jYN\Rm or #\‘((NJ\LVN\R“%

52
0 R°R"R 5 K"
20 where
# represents the point of attachment to the oxygen atom,

L! represents ethane-1,2-diyi,



20 R3repr e¥X2016/08010Lp of the fornul a NR14Or NALi k, R16 PCT/EP2010/000262
Rt"11121 10 R1 R R where represents the point of attachnent to

t he oxygen atom Llrepresents ethane-1, 228i-yl, - 22 - R8represents

met hyl or isobutyl, R9represents hydrogen, represents hydrogen,
Rnrepresent s hy® ogemepresetthysethyllori@biayl, pr opan-1 -yl , 4-ani nobutan-1-y1

or 53-guani di nopropan-1-yl, R 2represents hydrogen, Rl3represents

hydr ogen, R14reFi{geser%(;t:psfestgl){,[gl[1 or

SiHiSgen,
R' represents hydrogen,

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

R represents hydrogen,
R”  represents hydrogen,

R"  represents hydrogen,

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

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 preference is also given to compounds of the

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

where (C;-Cs)-alkyl may be substituted by 1 or 2 substituents independently of one another
20 selected from the group consisting of fluorine, chlorine, trifluoromethyl, 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 preference is also given to compounds of the
25  formula (I) in which



10t oget her WOt2198@Al t he atons, to which they are attachedT/Er0n6/060262
pyrrolidine ring, Ri 8represents hydrogen, R16represents hydrogen, and
the salts, solvates and sol vates of the-galts thereof. 15In the

context of the present invention, particular preference is also given
to compound® of r¢pheseftohyrubgrn(ththylor whylch R1 and R2t ogether with the
nitrogen atomto which they are attached form an azeti dinyl,

pyrrolidiny: or _pi Ldi ing, where the azetidinyl,
pyrrolidi niﬁ or | |r%§1£tlgg]le{r%ﬂl Etglflnoghr?gipybe substituted by 1 or 2
20substi tuents i ndependently of one another selected fromthe group

coRsi sti ngdo;‘:{s f [wherei m%lilyl,t ethlilyﬂ Iammbmp1m§zhtélzdtyi I?]mmbktlyﬂtlted B byt 2 tsmiiﬂﬁ&idfyinaépéndenﬂy
et hoxy, an represen [ a e salts, solyates an
sol vates of t he%gaﬂ%ﬁ SPher é%?&gf%ngjfogrﬁ%fﬁ%?ﬁ EF‘%%EW“&OG%‘?“’W@YI and

In the 6ontext afetioke present invention, particular preference is
al so given to conpounds of the fornmula (1) in which RL and R2toget her
with the ni0 rogen atomto which they are attached forma pyrrolidinyl
ring, R 3represents a group of the formula RROR13 -, 111
R'and R? together with the nitrogen atom to which they are attached form an azetidinyl,
pyrrolidinyl or piperidinyl ring,

where the azetidinyl and piperidinyl ring may be substituted by a methoxy
10 substituent,

R® represents hydrogen,
and 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

formula (I) in which
15 R represents hydrogen, methyl or ethyl,
R* represents (C,-C;)-alkyl, cyclopropyl or cyclobutyl,

where (C;-C3)-alkyl may be substituted by 1 or 2 substituents independently of one another

selected from the group consisting of fluorine, chlorine, trifluoromethyl, methoxy, ethoxy,

cyclopropyl and cyclobutyl,

20 R’ represents a group of the formula
R, R 0 R R, 7 Q  R”
#\HXNJYN\RM or #\H/".(NJ\LVIL\Rm
o ]le R "R12 O Il?m
where
# represents the point of attachment to the oxygen atom,

L! represents ethane-1,2-diyl,



No..... 14 WR 20R0/0818t e #represents the point of attachmenPdIvErINE0/000262
oxygen atom R 8represents nethyl, RO9represents hydrogen,

10RI represents hydrogen, R "represents meRhyl or 1-nethyl propan-1-yl,
Ri 2represents hydrogen, Rl13represents hydrogen, Rl4represents
hydrogen, 15 an®’t he remésests metlyvatiebuighd sol vates of the salts
thereof. In the context of the present invention, preference is also
given to conpoungs of the formula (1) in which R3 represents

hydr ogen, and tg Né?ﬁr%fg%t,sgdgueg’, sol vates, salts of the N oxides
and sol vates of the N-oxides and salts thereof. I n the context
of the present iRiVentémesentphplegeence is al so gi ven to conpounds of
the formula (1) in 20 which R3represents hydrogen or a group of the

raprosent s the. Roi nt GT ST alRAEHE | BelHE JRBIPHRGT b o apintued 51 o
et hane- 8, 2-di yl , S5R4Begrmdiengrspareit-ylyl or 3-am nopropan- 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 pyrrolidine

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 preference is also given to compounds of the

formula (I) in which

R' and R? together with the nitrogen atom to which they are attached form an azetidinyl,

pyrrolidiny! or piperidinyl ring,

where the azetidinyl, pyrrolidinyl or piperidiny! ring may be substituted by 1 or 2
20 substituents independently of one another selected from the group consisting of

fluorine, trifluoromethyl, methyl, ethyl, methoxy and ethoxy,

and
R? represents hydrogen,

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



R5r epr esentWOH20d0/688]1 R6r epr esent s hydrogen, R7represent s pPOYgEIDe0/000262
R17r epresents hydrogen, 10R18represents hydrogen, and the salts,

sol vates and sol vates of the salts thereal- In the context of the
present invention, preference is also given to conpounds of the

formul a (I )nite wihieghofRBe epusas ditertidty Q0GR REfeRneY BWRo Yiveh N8 chAFMILof the
15 where éﬁg&ﬁsgnts t he point of attachnment to the oxygen

atom L2reﬂ?%%%% ! f3ne- 1, 2-diyl or propane-1,3-diyl, Rdrepresents
hydr ogen, methyl, 2-nethyl propan-1-yl, hydroxynethyl, 1-

20hydr oxyetRiyhd RA- aritapethui Wit the itrogén adordt 66 WIGEH @BARH Bivched forne ®pyrrolidinyl ring,
R5r epresent s hydrogen, R6represents hydrogen or nethyl, R?representg
hydr ogen or,sneth Ié gg 5R7t o tgfr wth R4 and the atons, to which

they are attachd@rSFEF #go4P gL Brmpiane

R R o0 R

= I
#\H/XLN/H\T/N\RM
I - 12
R

# 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,
RP 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 given to compounds of the formula @ in
which R? represents hydrogen, and the N-oxides, salts, solvates, salts of the N-oxides and solvates

of the N-oxides and salts thereof,

In the context of the present invention, preference is also given to compounds of the formula () in
20  which

R? represents hydrogen or a group of the formula



ring, R17r e¥O920/08618ydr ogen or net hyl, RI8represents hydr pgamEer010/000262
met hyl, and the salts, solvates and solvates of the salts thereof.

10l n the context of the present invention4-preference is also given

to conmpounds of the formula (1) in which represents hydrogen or a

group of the formul R® RI130R15 N \ R14\ LR16 or Il RR 1912 | 19
where 15represengs t poi_jat of attachmént b\jhe%amygen atom

Vrepresents et hd gy, L2sepresents 2-diyl,
R8r epresents hydro en npthyl, propan-2-ylg 1 thylpropan-l-yl,
2- et hyl propan-1- O R

where

# represents the point of attachment to the oxygen atom,

12 represents ethane-1,2-diyl,
5 R* represents methyl or 3-aminopropan-1-yl,

R’ represents hydrogen,
R® represents hydrogen,
R’ represents hydrogen,
R  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 given to compounds of the formula (@) in

which
R} represents hydrogen or a group of the formula
R\ R° a2 N
# N’RS or \ﬂ/ \'?[’R
15 O FIQT ° &
where
# represents the point of attachment to the oxygen atom,

12 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,



yl or 1-hydWVOx2020/086101 - 26 - R9represents hydrogen, R reppeIsrent/ 000262
hydrogen, Rllrepresents nethyl, 1-nethylpropan- 1 -yl,

i rni dazol -4-yl net hyl, 4-am nobut an- 1-yl ,-23~am nopropan- 1 -yl,

2-am noet hyl , am nonet hyl or 3-guani di nopropan-1-yl, 5R12represents

hydr ogen, R13reR®’esentmesinshayeprnor nmet hyl , Rl4represents hydrogen or
met hyl, O Rl4together with 1211 and the atons, to which they are

attached, forns pyrrolidine 10ring, 5represents hydrogen or

net hyl , RlGreprggent§qﬁVﬁ$BB%HW§P°ﬁg?WgE, R17r epresents hydrogen or
met hyl, Ri srepresents hydrogen or nethyl, 15R19represents hydrogen or
met hyl , and t he Ral t sepresohty Ajdesgeabemsthiylyat es of the salts thereof. In
the context of the present invention, preference is also given to

conmpounds of th% formula (1) in which R3represents hydrogen or a
group of the forfula WD 2010/ 086101PCT/ EP2010/ 000262

5 R’ together with R* and the atoms, to which they are attached, forms a pyrrolidine

ring,
RY represents hydrogen or methyl,
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 given to compounds of the formula (D in

which
R’ represents hydrogen or a group of the formula
R R O IIQ13 R RO R'
# T)H(N\Rm # I\llJLLVIL\Rm
o) R0 R R , 0 R0 '
o E o R'S
#\H/LQN/H\FTN\RM or #\ﬂ/¢iNxﬂ\Lv$\Rm
O |1q19 R" R™ o ||Q19
where
15 # represents the point of attachment to the oxygen atom,

L! represents ethane-1,2-diyl,
I represents ethane-1,2-diyl,

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



R15 N?R16 WOWQ0#9/686101 represents the point of attachmeneChoeringo/000262
oxygen atom Llrepresents ethane-1,2-diyl, 5L2represents

et hane-1, 2-diyl or propane-1, 3-diyl, R8represents nethyl or

2-met hyl propan-1-yl, R?represents hydrogen, Rt hrepresents hydrogen,

RHr epresent s metwiyl , rdpraweithyydasgepan-|-yl, in dazol -4-ylrnethyl,

4- am nobut an-1-yl, 103-am nopropan-1-yl, 2-am noethyl, am nomethyl or

3-guani di nopropges | -yl , 2represents hydrogen, R13represents
hydr ogen, Rnrep?ggen¥%nﬁ€%?%ﬁg “hr 15Rmtogether with R' and the

atons, to which they are attached, forns a pyrrolidine ring,
R15r epr esent s hydf ogedpresents methyl, 1-methylpropan-1-yl, imidazol-4-ylmethyl, 4-aminobutan-1-yl,
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 pyrrolidine
10 ring,

R represents hydrogen or methyl,

R!¢ represents hydrogen or methyl,

R represents hydrogen or methyl,

R represents hydrogen or methyl,

15 R  represents hydrogen or methyl,
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 (I) in
which

R’ represents hydrogen or a group of the formula



12. 16r epr e¥Ot2010086180en, R17represents hydrogen, - 28 - RCT/EP2010/000262
8represents hydrogen, R19represents hydrogen, and the salts, solvates
and sol vates of the salts thereof. | n2the context of the present
i nvention, preference is also given to conpounds of the formula (1)
in 5 which R3repre§nt|§9 hydr oggf® or a group o the fogmul a wher e

n f

2

represents the poi aft achdent to the enflat omy 10represents
S pe-1, i BJ’J-L
RIr epr esent s hydr ogjen, %I repmesent s hydr ofjen,

et hane- 1, 2-di yl ,# epclsens s net hyl,
5RI I epr &ents net hyl ,

1- met hyl propan-1 -yp, 4-gffi rRUbR{%AnN- 1- yl orp3-angtopropan-1-yl

R12r epresents hydrogen, Rl13represents hydrogen, Rl 4represents

hydr ogen,

o R' o RS

#\H/LZ\N)H(N\RM or # Lz\N/”\LV'L\Rm
o IIQTQ r'" R” \g/ i!{w

where

# represents the point of attachment to the oxygen atom,

L 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,

R" represents hydrogen,

R'"  represents methyl, 1-methylpropan-1-yl, imidazol-4-ylmethyl, 4-aminobutan-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 pyrrolidine

ring,
R" represents hydrogen,
R'®  represents hydrogen,

R"  represents hydrogen,
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atons, to which they are attached, forns a pyrrolidine ring,

R15r epresents hydrogen, Risrepresents hyd8egen, 5R17represents

hydr ogen, Rn3represents hydrogen, R19represents hydrogen, and the

salts, sol vatesRithd selrasaiteBydbgehhe sal ts thereof. In the context

of the present invention, preference is also given to conpounds of

the formula (1) gin 10 _which represents hydrogen, nethyl or ethyl,

R2r epresent s (Clﬂ- C3) -r%arﬁsﬁ?t?h}%}ogeBMere (C1-C3) -al kyl may be

substituted by 1 or 2 substituents independently of one another

sel ect ed f rapdrthk kdtsgsobwames endhsilwtds pfthe kalfslthepsadfne, chl ori ne,
trifluoronethyl, nethoxy, ethoxy, 15cyclopropyl and cyclobutyl, O R1l
and R2t oget:her wi e nitrogen.atom.to which they are atfached form

2" oo uhllesthl K URAPSIFER R BN Bofi sl Rimpom O (he formata () in
het er oatomwhichm t he group consisting of N, 0 and S, 20where the 4- to

6- menbered heterocycle may be substituted by 1 or 2 substituents

i ndependent];y of one anot her selected from.the group consisting of
f1 uori ne, #%iflﬁeF%ﬁ%?ﬁ@I?g%@fﬁ§$?p%ﬁﬂ?ﬁ?mﬁ%thoxy and ethoxy, and the
salts, solvates and solvates of the salts thereof. In the
context of the preggntnodngenti Qi preferepee is gl so gisven to
conpounds of the fﬁf ?a ) ih 25 which RS R /”\\ ?
# N SR # N L1’N\R1s
o) I|?10 R11 R12 o | 10

2
P \H/L\NJ\KN\RM
12

where
# represents the point of attachment to the oxygen atom,
10 L 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-aminobutan-1-yl or 3-aminopropan-1-yl,

R“?  represents hydrogen,

R”  represents hydrogen,

RM represents hydrogen,

or



repr esent s WOIRHIL0/086108B0 - R2represents ethyl, O 121 and R@tqmpigqnmoozﬁz
with the nitrogen atomto which they are attached forma 4- to 6-
nmenber ed heterocycl e which nmay contain a2burt her heteroatomfromthe
group 5consisting of N, 0 and S, and the salts, solvates and sol vates

of the salts th&®of togethet Rith (RblnzhﬂXthe afork 10 WHIQSBEY ark AHEINEL citﬂvmsapyrrohdme
preference is al so g| ven to conpounds of the formila (I') in whic

R3represents a group 8f the fornul a where represents the poi nt of
attachment to the oxygen atom Llrepresents ethane-1, 2-diyl,
R8represents me®Yyl oeprésebhiydrbgen, 15RO epr esent s hydr ogen,

Rl orepresents hydrogen, H? represents hydrogen, nethyl,

1- met hyl pr opan- 1 or undlnoro an-1-yl, RI2represents
hydroggnp P lR-["’y represelg ﬁy Prop y P

5 R represents hydrogen,
R represents hydrogen,
R 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 formula D in
10 which

R! represents hydrogen, methyl or ethyl,
R? represents (C,;-Cs)-alkyl,

where (C,;-C;)-alkyl may be substituted by 1 or 2 substituents independently of one another
selected from the group consisting of fluorine, chlorine, trifluoromethyl, methoxy, ethoxy,

15 cyclopropyl and cyclobutyl,

or

R'and R? together with the nitrogen atom to which they are attached form a 4- to 6-

membered heterocycle which may contain a further heteroatom from the group

consisting of N, O and S,

20 where the 4- to 6-membered 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,

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 (@) in
25  which

R! represents ethyl,



R15r epr eserW® 2N 0iP8gOh, R16r epresents hydrogen, and the salPCI/EP2010/000262
sol vates and sol vates of the salts thereof. In the context of the
present invention, preference is also gi-sen to conpounds of the

formula (1) in5 whi ch R3represents a group of the fornula where
represent s R’he peirasentoéthglt t achnment to the oxygen atom 10R8represents
met hyl, ROrepresents hydrogen, Riorepresents hydrogen, R'represents

nmet hyl or 1 nmet hyl propan-1-yl, Rl12 represents hydrogen,

15R13represents hydr ogen, R14represents hydr ogen, and the salts,

sol vates and sol vates of the salts thereof In the context of the

present i n\Rénhd Bh, pm@ﬁeemﬁtﬁ ths nittapen Giore o twhichOMBP URdsttaRhed MEm a 4- to 6-
formula (1) in Wmch % re.th ﬁzetldlnyl yrrolidinyl or

pi peridinyl ring may 58 S5h JF e{°ﬁ¥°é%|“‘§y 135} coptadn,  Spither; dpterpatom from the group
i ndependent |y of onecanatihesrged aptsgd from the group consisting of
fluorine, trifluoronethyl, nmethyl, ethyl, nethoxy and ethoxy, and the

salts, solva s,of t salts thereof. 5In the context of
t he present® ‘iﬁﬁ\fiéﬂprsc?vaeﬁf‘ Sé’vé"%@ﬂf‘%saisél}?“@ﬁven to conmpounds of the
formula (1) in which

In the context of the present invention, preference is also given to compounds of the formula (D in

which
R represents a group of the formula
Rg,,_' R 0 1?13 R§,,' R O FFH
#W]/"\TJ\[{N\RM or #%NJKLVN\Rm
0 o RPYR'"R" 5 R
where
# represents the point of attachment to the oxygen atom,
L represents ethane-1,2-diyl,
R® represents methyl or isobutyl,
15 R’ represents hydrogen,
R represents hydrogen,
R"  represents hydrogen, methyl, 1-methylpropan-1-yl or 3-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, forms a pyrrolidine

ring,



R and R2t 0Yex29a9/08610h t he nitrogen atomto which they arepatyEeEingd 000262
forman azetidinyl, pyrrolidinyl or piperidinyl ring, and the salts,
sol vates and solvates of the salts theredfi- 10l n the context of the
present invention, preference is also given to conpounds of the
formula (1) in Wi ch ripresamshfRégeget her with the nitrogen atomto

whi ch they are attached forma pyrrolidinyl ring, where the
pyrrolidinyl riqgﬁna¥ be sugiéituted by 1 or 2 substituents

i ndependent |y of one "4t HeP S¥-ct ed from the group consisting of
fluorine, trifluoronethyl, 15nmethyl, ethyl, nmethoxy and ethoxy, and
the salts, asdtheaslssschvacks amd soltaees oDthe k418 tifsddolf's t hereof . I n the context
of the present invention, particular preference is given to the

foll owi ng GoHRou dst:f . . f . . )
2-(112- (4-ch ﬁ%r%% S e PTessntyRyeRasy PrfeRingt Syisp Sier ssppownta of the fgramigAD in
yet hoxyppheviyd - 6- (pyrrolidin-|-yppyridine-3,5-dicarbonitrile 202-(
f[2-(4-chl orophenyl)-1, 3-thi azol -4-yl ] net hyl)

sul fanyl) - 444- ( 2- hydr.oxyet ho heny1] - 6-

(et iy avnitho) porira es oue of S REGRE 1 e

2-({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl ] nmethyl | thio)-6-(ethylam no)-
444- ( 2- hydr oxyet ho )pﬁengﬂ]pyRWﬁine-3,5-dicarbonitri|e 2-(
f[2-(4-ch|orophenyf¥g , 3-{lhi azdl - 4-yl ] et hyl)

t hi 0) - 6- (di met hy#qnj -AlhékzN dk oxy-

25et hoxy) phenyl | py idiHﬁ-S, =di carbonitrile 2-( {

[ 2- (4- chl or ophenyl1p- 1, 3xPhr4zRI* 4- 3/ 1] net hyl

t hi 0) - 64et hyl ( met hypani no] - 444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5-d
icarbonitrile W) 2010/086101PCT/ EP2010/ 000262 - 33

-2-({[ 2- (4-chl omdpteeny1) - 1, 3-t hi azol - 4- Anet hyl }

t hi 0) - 6- (di et hylam no) - 444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5-di car
bonitrile 2-( .

{[ 2- (4- chl or ophény1) “P™ SRS PRt of alfachmentio e oRYESP 20y _ ( 2- hydr oxyet ho
xy) pheny1l] - 6- (i%opropylanino)pyridine-3,5-dicarbonitri|e
52-azetl0di n- 1 Ry1- 6rgpgsontg metbill or ophenyl ) - 1, 3-t hi azol - 4-yl ] net hyl }

t hi 0) - 414- (2- hydroxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitrile

R’ represents hydrogen,

R represents hydrogen,
RM represents methyl or 1-methylpropan-1-yl,
R"? represents hydrogen,
15 R represents hydrogen,
R" 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 formula (D) in
which

20 R'andR? together with the nitrogen atom to which they are attached form an azetidinyl,
pyrrolidinyl or piperidinyl ring,



2- (([2- (4- MOR0dQBEGIPL) - 1, 3-t hi azol - 4-yl ] met hyl | PCT/EP2010/000262
sul fanyl) - 6- (cycl opropyl ar ni no) - 444- ( 2-

hydr oxyet hoxy) phenyl | pyri di ne- 3, 5-di carbgpi-trile

2- ({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl]rnethyl |

sul fany1) - 6- (cycl obutwhkmrtha\aetididfd; fy2rolidinyl or piperidiny! ring may be substituted by 1 or 2
10hydr oxyet hoxy) phenyl p ridine-3,5-dicarbonitrile )

2- (112- (4- chl or opheny? 3-1%/[‘,61§§ fnieRsgently_qfp @pogienyselected from the group consisting of

sul fanyl) - 444- (2- hydrﬂmﬁy@g ﬂﬁ?ﬁﬁﬂoﬂféﬂ‘r%{ h’]ethyﬁ,ethyl, methoxy and ethoxy;
[ (3,3,3-trifluoropropypam no] pyridine-3,5-dicarbonitrile 2-

{[2-(4-chl orophenyl)-1, 3-t hi azol - 4-yl ] net hyl |

sulfanyl) - 4"3‘28‘(’ ﬁgﬁy%ﬂ‘@ﬁ é’f“ﬂ%ﬁ’i‘ﬁ?}eﬁ REW §21ts ghereof.

(propyl am no) pyri di ne-3, 5-di carbonitrile

152- ({ [ 3- ( 4n cielcontof e MelpresdntIntehiicty Plefefenitd 1saR8ofi¥h bo compounds of the formula (I) in
suIfanyl)-ﬁéﬁ-(Z-hydroxyethoxy)phenyl]-6- (pi peridin- f

-yl)pyridi 844 5_di carbonitrile

2- ({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl] et hyl |

sul fany1l) - £44nd R* hy drepsinet Hax ¥iohigoyeh] atéin [té Irhich they are attached form an azetidinyl
met hyl but ypai ni nol pyri di ne- 3, 5-dicarbonitrile 2- (azepan- ’
1-y1)- G ( { [2- (4- chPsrelpihgrpiveridayt gz ol - 4- yl bnet hyl }

sul fanyl)-4-[4-(2- 20hydroxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitrile

2- ({[ 2- (4- ahd o eahemyhies dnBsolVaied 2Pthe i klep®it hy! |

sul fanyl) - 414- ( 2- hydr oxyet hoxy) phenyl | - 6- (4-

nmet hyl pi.peri di n-1- ridine-3,5-dicarbonitrile

2- ({ 3[/2?1@2_ &%ﬁﬁﬁgﬂ%@%@pﬁsg@ﬂﬁeg&% prgfeyqn]:wta}{fy [given to compounds of the formuta (I) in
sul fany1l) - 44dcn( 2- hydr oxyet hoxy) pheny1] - 6-

(mor phol i n-4-yppyridi ne-3,5-dicarbonitrile
252-({[2-(4HCQ£O{opheny1)-1d3-thjazol-4-y|]nethy|I

sul f any0- 6K 2R g e fegsihey wih the piogenatom fesihighpthey are attached form a pyrrolidinyl ring,
hydr oxyet hoxy) phenyl byri di ne- 3, 5-di carbonitrile WO

2010/ 086101PCT/ EP201@/0R L& i ; : .

T2-(1[ 2- (4-chl or opheny1) - 1. 3ot hi gsgolln_gélﬁag lbie ?’rlg)tStfl]t)L/ltle}(»i by 1 or 2 substituents independently
sul f any1) - 444- ( 2- hydpgg%@%l%y)Sﬁh@tp@ fipmgthe group consisting of fluorine, trifluoromethyl,
[nethyh@propypanlno]B%ﬁbgbmgngm@bgh&aggggﬁtr|Ie 2-( {

[ 2- (4-chl orophenyl) -1, 3-thiazol -4-yl| nethyl}

sul fanyl) - 444-( 2- hydr oxyet hoxy) pheny1] - 6-[ ( 2-

met hoxyet hynd thasalisysokisics anchsphiates aEthgsals thieteaf. boni tri | e

5{[ 2- (4- chl or opheny1) -1, 3-t hi azol - 4-yl ] net hyl }

sul T anyl) - 44 dhe Contéie o B }ﬂ%gé?lgﬁ*érﬁﬁﬁ,%&icﬁlgf J,%rigﬂ%iéence is given to the following compounds:

nmet hoxyet hypam no] pyri di ne- 3, 5-di carboni t
2-({[2-(4-chlorophenyl)-l,S-thiazol-4-é};nethyl}
sul f any1) - Bi{(2-@rhlosdpaeny) Hatribinapl-4y hmqtfpd | sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-

nydr oxy et NeRRBBAIM Ykl B8: hatsslig@r boni tri | o
2- ({[ 2- (4-chl orophenyl) -1, 3-thiazol -4-yl]nethyl}
suIfanyl)-444-(2-h%droxyethoxy)pheng&]-6-(4-

10nmet haky pitgérdichlonephenybyls3-Biagel-43ylhneihtkspfon]) 14 (2 -hydroxyethoxy)phenyl]-6-

(methylamino)pyridine-3,5-dicarbonitrile

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

2-({[2-(4-ch10r0pheny1)-1,3-thiazol-4~yl]methyl}thio)-6-(dimethylamino)-4-[4-(2-hydroxy-
25  ethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-y1] rnethyl}thio)-6-[ethyl(methyl)amino]—4-{4—(2-hydroxy-
ethoxy)phenyl]pyridine-3,5-dicarbonitrile



2- ({[ 2- (4- OWDo200pM&61P1) - 1, 3- t hi azol - 4- Anet hyl } PCT/EP2010/000262
sul fanyl)-6-[(3R)-3-ethoxypyrrolidin-1-y1]-444-

(2- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5- di casbonitrile

2- ({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl ] met hyl)

sul fany1) - @-(R- @-dﬂlofrdph@xﬁsmpy,B-ltlﬁziziom-ﬁ}l-]méth%]yth)oj @‘kﬂfe(h%l'ammo)-ét [4-(2-hydroxy-

hydr oxyet ho 3,5-dicarbonitrile

[ 2- (4- chl of %@ﬁ%ﬁ%"ﬁ% gg’&?fbﬁmwﬁ met hy! |

sul fanyl)-6- (4, 4-di fluoropiperidin-1 -yl)-444-(2-

QY??LO)Z(Y ezh%(?{%ﬂg&ﬁﬁr]dmﬁﬂﬂg mﬁ]&gﬁé-?l]%%?fﬂﬂlot)ﬂl[h@ hydroxyethoxy)phenyl]-6-
| az y

sul f any1) - A%9P™P ﬂ9ﬁ¥8§9%P$6§f¥ﬁﬂ@ﬁ9¥f 644-

(trifluornmethyl)piperidin-1-yllpyridine-3,5-dicarbonitrile

2- ({[ 2- 64- mzeﬁmm@wnp@smbﬁpmgi) 14-thlakd1RL j]}fﬁ&hyl}th10)-4 4-(2-

sul fanyl) - qﬁéﬁ d|f| zetjdin- 1 -yl

20hydr oxyet §$ﬂﬁ§ﬁ? ﬁPWH*%%@%dEH@P@ %onltrlle 2-(

{[ 2- (4-chl oropheny1l) - 1 3-thiazol -4-yl]methyl}

sul f any1) - 44(4[24@ ohwekpnxwhmazab@wﬂahhﬁ} duftanyTd-ROXYAB S 1At hE)-4-4-2-

-yl ) pyridi dlcarbonltr

2- ({[ 2- (4- E’H F BHs hﬁnyhlpzmrr?r%%é!carhowmlmt hyl |

sul fanyl)-6- (3, 3-di fl uoropi peridin-I-yl)-444-(2-

hydr oxyet h eRMkdpRYAy, G in0)-4-[4-(2-
252 (112 (4 AR or pERERHNLT A grbabt 9’%19?‘%9?%“*‘“{” e clobuamino) {42

sul fany‘?) Aimfomtfwgiuhpbw Pﬁ&kl}ﬁ;%éﬁmm
[(2,2,2-trifluoroethyl)am nol pyridine-3,5-dicarbonitrile

2-(112-(4- ¢ R <\ |

sul( f anyg-) Z %Z(ch%l u%ix{y )y13p3 Eﬂﬁ@&ﬂﬂetﬂ}l%ﬁﬁﬂ}:ﬁ-& -[4-(2-hydroxyethoxy)phenyl]-6-
hydr oxyet hdsyybHdhgTopIpyaminelpgridnad, be(bmmrh le WO

2010/ 086101PCT/ EP2010/ 000262 - 35

-2- 2-(4 I

2 ({[2-( ygg@ﬂzﬁgg@_ ;n? 1) Sehdeb R Pt} FRHA-La3 el 0¥ ko bh iy !
hydr oxyet h 9@$ﬁ%ﬁ9ﬁ¥@@ﬁ?aﬁﬁﬁmgmsmﬁﬂcarbonltr|Ie

2- ({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl] et hyl }

sul fan t

Briet hy (2, 2 Nl sty gy opgeheny-6

52- ({[2 ( 4 {pintristin pibpyyidjnedd, Sdickbeniwile 4- yI]nethyIIsquanyl) 6-[ et hyl (2
, 2, 24ri fl uor oet hypai ni no] - 4-

[24 { 22[ gyd;glé(%{?d@iémb}d}ﬂ&{}ﬂ 1] PUfid B0 ?ﬂrﬁetﬁyl%ﬁﬁ{ﬁ%h (E-hygroxyethoxy)phenyl]-6 -[(3-

-y1) - 6- ({[Zﬂe@l@/lh’slml)@m@pﬁ[emnl)ﬂﬁﬁ -dearlringtlel - 4-yl i net hyl } sul fany1) -3, 5-

di cyanopyridin-4 yI]phenoxyI et hyl eta-al anyl -L-al ani nate

2-{442-(1

sul fanyl ) 5 EAgEC aneA ool B EL Bt RBRY MRS Gr et ny!
L- al ani2fat élydﬂl‘pmfeth%Y)QMHmreiH@-fi J-dicdrBer(trile

{[ 2- (4-chl orophenyl) -1, 3 t hi azol - 4-yl ] met hyl }

sul f anyl) i :‘2 ?('Fl%)ﬁ%fb )rﬁp’; Hl‘ﬂzgl'ﬂ ﬁ?r):&yyl suifanyﬁ-ély ﬂ4 (E-ﬁgd[}g:)((%%hoxy)gl)(enyl -6-(4-

L-alanlnate |"uor
2-{442- ({[ Zﬂe(hlflmlbﬂrldmabﬂmﬂme~3 53ditdmbamitdle- 4- y| | met hyl }
sul fanyl) - 3, 5-di cyano- 6- (pyrrolidin-1yQopyri di n-4-yl ] phenoxy} et hyl

L-al ani nat %-(t{[r2'—(EJCHBFO%E&%)%,f—thiazol-ti-yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(morpholin-4-yl)pyridine-3,5-dicarbonitrile

{
f
h
{

25 2-({[2-(4—chlor0pheny1)~l,3-thiazol-4-y1]methyl}sulfanyl)-6-(4,4-dimethylpiperidin—1-y1)~4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-6-[(2,2-difluoroethyl)(methyl)amino]-4~
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile



152- 1442- ( B¥Q-2046/08610k opheny1) - 1, 3-t hi azol - 4-yl | met hyl } sul fpanyEp2030/800262
di cyano-6-(pyrrolidin- 1 - yl)pyridin-4-yl]phenoxyl ethyl
L-1ysyl -L-al ani nate di hydrochl ori de 244424 .

{[2-(4-chl orophenyl)-1, 3-thiazol -4-yl]methyl}

sul f any 1) a @Ezetnccy&ﬂ@h&wl)(mt%ﬁﬂymétﬁwduﬁhﬂﬁ# -bRyeRANoxGlpRMly1-6-

L-1ysyl - at e dlh rochl (4424
{[2-(4- chI ‘BWEHW HYH 057 r5 %C%}‘Pﬂnﬁa{ehyu
sulfanyl) 3, 5- dlcyano 6- (pyrrolidin-1- 20yppyridin-4-yl] phenoxyl

ethyl L-ly atchtoadpasi IEtIﬁHBMi &has duthenyl)-4-[4-(2- -

o Lha2e (1] Zzyd{?qch pg ya z ﬁllqhgzojla} u ny) [42 ffdroxyethoxy)phenyl] 6-[(2-
sul fanyl ) - 3PV LELHRe ﬂg%??ﬂﬂiq@ﬁ?ﬁ @Em'9 |d|n 4 yl ] phenoxyl

ethyl L-alanyl-L- alanlnate hydr ochl ori de

2-{ 442- baz at({g- -chtoy herfiA)( 113 -BridzAr-£50:08 Bk y-4Lpa3at L6y
|} sul fanyl 0{3 (g ® erﬁi)py di n- 49tl 1tgﬁ§%oxr§/y}) e 43(2 h%ﬁ%ﬁthoﬁﬁ)ébéégﬁtﬁwz
trifl uoroa l'é)g{gethyl)annno]pyndme -3,5-dicar omtnle

252-{442- (azetidin-1-y1)-6-({[ 2-(4-chl orophenyl)-1, 3-thiazol-4-yl]nie

thyl | sul f anyb)@3hbropdéSyanapybd-sadiedi] & -
L-1ysyl-L- alt%r[ézl (nat emlzl)):lal SI?PI f1 uor oacglg a%te)lé WEQ BloB¥ethyDamino]-4-4-(2

{[ 2- (4- chl dvesReEHPTyIPhenyllpyidined.s- QWVP?TH‘E@%yI }

sul fany1) - 3, 5-di cyano- 6- (propyl am no) pyri di n-4-yl ] phenoxyl et hyl

_L38r ni t2 hi nat qpahisshiotdphatgNORS: Biab -y IR RAFUABBLULRS T ERRAUMYABREER 6.4

{ 4] 2- ( d2et MfthexyRiperidingl-ypypidme=3sTdierrbastitaiey 1) - 1, 3- t hi azol - 4- yI ] met hyl |
sul fanyl) -3, 5- di cyanopyridin-4-yl]phenoxyl ethyl L-ornithinate
bistrifluon rodhe 2 s ulfan & i -
SR A A i e U e ki
d|cyanopyrﬁﬁ‘ﬁh%ﬂ?ﬂTEHEM%ﬂy$“@Fﬁﬁﬁ5@@ﬁ@mahbnlnate trlfluoroacetate

52- {442- (1] 2-(4-chl orophenyl)-1, 3-thiazol -4-ylinmethyl}

sul fanyl) - 3 QrducyRRNGY O f0LbdLf m&};ﬂ}%% sy Amydrb BRSRRN 1y 4-14-2-

et hyl beta-alaninate trif uoroaceta

{[ 2- (4- chl dvéprethpryphengllpwidined).S-dicarbqmtsilehy| |

sulfanyl) 3, 5-di cyano- 6- (propyl am no) pyri di n-4-yl ] phenoxyl et hyl

L- al any RE;

(442-( { [ 2 &qt{%ﬂﬁorig%ﬁ éﬂY? luj){h%?% gﬁzlgi’th}ﬂ}suﬁ"]in@ Gngé/lr4}d1ﬂuorop1per1dm-1 -yl)-4-[4-(2-
sul fanyl) - y@oweéwweh@yllm@(Mt%dlambmyltwn di n- 4-yl i phenoxy} et hyl
L-ornithinate bistrifluoroacetate 2- {4124

2- (4-chl he R opher3nt y
Sul D) - 3. i cyanbres P AP PRI I 2 g o
L- al anyl - béﬁrlé]n@zmmyhamendm-ilmmmcb@ebﬁ -dicarb@duidd 4
{[ 2- (4-chl oropheny1l) - 1 3- thlazol 4-yl | met hyl }

sul f any 1?_- :;zl Z[zcth%)ﬂ% 919.&51@4‘}1 %t@}ﬁlggé&r}é% A1l RRENO N din TS 14-2-

L-1ysyl i nate uoroace
{[ 2- (42€nl dibfdrpxb@ﬁw&}))lﬂlensl-]wmdazdl S-dicyrbdniteitehy | )
sul fanyl) - 3, 5- di cyano- 6-

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

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

25 2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
[(2,2,2-trifluoroethyl)amino]pyridine-3,5-dicarbonitrile

2-({[2—(4~ch10r0pheny1)-1,3-thiazol—4-yl]methyl}sulfanyl)-6-[(2-ﬂuoroethyl)amino]-4~[4-(2—
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile



(propy!l am MPRAGLY/E8610L- y| | phenoxy} et hyl bet a-al anyl - L- al amiOTACE2010/000262
trifluoroacetate 2- (442-({

[ 2- (4-chl orophenyl) -1, 3-thi azol - 4-yl ] net-B8§l-} sul fanyl)- 3, 5-di cyano- 6-
(met hyl am no) pyri di n-4-yl ] phenoxyl ethyl beta-al aninate

trifl uor oacet{pr@- chloropherﬁr-l) 1,3 th1azol-4-y1]methy1}sulfanyl) 6-[(2,2-difluoroethyl)amino]-4-[4-(2-

14-[2-(112- I I t hyl
sul¥an§1) ?M% Eﬁy. ﬁ%%?WE%%éaﬁ ¥|Lrﬁ 4nyIphenoxyI et hyl

L-al anyl - L- alanlnate trlfluoroacetate 2-

{ 4|— ][ 2-( ig 2- 26(4E2@G4¥0bfomﬂ’lel’lyy)ﬂ),3-ﬂ3,1afieI—éhylz]tlﬂahgl}lsu}{h%yn)qegh&f}%.drﬁxyethox )phenﬁl]_6
Sul T an no, roll ri.ain enox
L- or ni %lhyl %@et&%&%?%ﬂ%uo@e@% )f“ﬂnﬂﬂ’ QE%%’Q?%“@O“““IG YIIP y

{442- ({[ 2- (4-chl orophenyl)-1, 3-thi azol -4-yl ] et hyl }

sul f any %) - 2- (5E2€(|4€cjabmph€rry®p1y3 flﬁ)izbk;ﬂ ﬂir&ethylmﬂﬁﬂy@L@feﬂry}(b,hphﬂﬂﬁﬁf&éthﬁ}aﬂlyﬂo]-4
L- ornlthlni% ﬁ%ﬁtrl §$2+

{[2- (4-chl gzp m‘z‘r r‘ﬁ‘??g’mi}liﬂ?

sul fanyl) - 3, 5- dlcyano 6 (pyrrolldln 1- yQoyridi n-4-yl | phenoxy} ethyl
bet a- al any2-{4-[al(aziidiatl e/)k-6-{ {{2- E&?‘ﬂﬂkﬁﬁlﬂieﬁﬁl)il 31h1azol—4 -yllmethyl} sulfanyl)-3,5-
(442-({[2-(4-chl or. E% 2% %V G? a hyl '}

sul f any1) - “§m5P39 * % Fgiy t%aTW Q%ﬁr|4-yl]phenoxy} et hy
bet a- al anyl - L-al ani nate hydrochl oride WO

2010/ 08610 ]ZFETI[IZEHZQ4GKIGQQE&§I) -I;BYthlazol-fl y1]meth l}sulfanyl) 3 5-d1cyano -6-(propyl-
-2-{44 (1% @ q@EF hlazol-ii |'] hyl }

sul fanﬁ?) éﬁy& 5Y ‘ﬂfi}{?’ EGIFY &l nPateﬁlﬁl‘ﬂchﬂﬁ'ﬁ 4-yl ] phenoxy} et hyl
L- prol yl - L-al ani nate hydrochl ori de 2-

{4.12- ({[ 22(@-[chik[arophieRyldnyD13- ﬂlﬁkﬁﬂ%}l]ﬁ‘i’eﬂﬁh}]sﬁﬁlﬂws’% dlcyano 6-(methyl-

sul fany1)-3, 5 rrolidin-1- i n-4-yl] phienoxyl et hyl
L-i sol eucylanﬁlnogﬂyéﬁinn‘%i’li’h%}f‘é]?ﬂl Bratlfﬂéqa@z‘n ‘EPZQF‘CGtate

{[2-(4-chl orophenyl)-1, 3-thiazol -4-ylinmethyl}

sul fany1) - 3,{&=[di( gy anehi6ropRsk 1) Q! 3 Wiabol-41y1Tmevt) AR Nidin-1-
ethyl N Rzgfa[ ﬁ{?‘f E tglr)lo ol ety }g’?ﬂﬁdﬁgjr)gcsﬁd%s}rail‘p@ din-1
2-{ 442~ (1] Dpuidmf-3lehsn @i«}#ﬁtyﬂf -alenipgieyidnonmasiaaret hyl | sul f anyl) - 3, 5- di
cyano-6-(pyrrolidin-1- yl)pyridin-4 yllphenoxyl ethyl

L- hi stiigyl 2L{'45{E{1{[Q1M-E:lﬂoﬁbﬁ%§il)-q%ﬁédlﬂ@l]methyl}%ulfaﬁ?’ﬂ%% -dicyano-6-(pyrrolidin-1-

{{2-(4-chloro épl 3-thiazol

sul f any0- 3Y§P3ﬂidﬂ%‘ﬁ DAy pthy|Li- ]dFSHLia-laﬂlWﬁvsW@hhnde yl ] phenoxyl et hyl
L-arginyl -L-al ani nate di hydrochl ori de 244424

{[2-(4-chl Qr@qhxt{[y-@ <Hio ﬁéﬂyﬁA thi%[za{lcll;flfj%ﬁe.-|fl«)5ri}}sulfanyl)l icyano-6-
sul fany1) - - di cyano-.6- ero di n-1- f}ﬁﬁenoxy} et hyl
3-am no- L- &Wﬁthﬁﬁmwpm#Pﬁa)t Iphesioxy hethy| L*dﬂ‘s elaninge Qﬂiyc[rdxthor(de

f[2-(4-chl orophenyl)-1, 3-thiazol -4-yl]met hyl }

sul fany1) - 3,&: [QK{{Y@@EI@[OF]&\&%I‘)q|3|-tﬂfa90'1-4]y BB 8- RO AR B in-1-

et hyl L- aIanyI | euci na dr ochl or

{442- (2P2421 eﬁrd@r@ﬁﬂﬁwyw}qhﬂlﬂmséﬂb@nmnym}e itytispthloride

sul fany1) - 3, 5-di cyano- 6- (pyrrolidin-1- yepyridin-4-yl]phenoxy} ethyl

bet a- al anyb:d:hgysi 41@1&1& Ay 9 AL %

{[2- (4-chl Or{ig [h‘gﬂ :{ﬁ op])/ plgzolt g—q )r%]émeﬁh%'ﬁ flllfanyl) 3,5-dicyano-6-(pyrrolidin-1-

sul f any1) - 31)B¥flﬁlltﬁ PhGBOF(Yﬁ)VhyldJ 11@iith-aL'=1mna§elh)f1hymhlmda 4-yl| ] phenoxy}

et hyl glycyl-L-1eucinate hydrochl oride,
2-{4-[2-(azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-

dicyanopyridin-4-yl]phenoxy}ethyl L-alaninate trifluoroacetate

25 2-{4-2-(azetidin-1-yl)-6-({{2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl L-lysyl-L-alaninate bistrifluoroacetate

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



and the N OXPP830/0801s, sol vates, salts of the N-oxi des ar¢TAI2020/060262
of the N-oxides and salts 20thereof. The present invention

furthernore provides a process for prepantng the conpounds of the
formula (1) according to the invention in which R 3 represents

hydrogen, @hiragiztidindey)-61( {{1réd-cHidrapteoyipogamlatl-4 iyl mefhon faMagylf-5 5)

0, .. t th hl d
and i soarryldidr’{al}olp ?’T[lé_'n'd‘r?’ 1 gﬁeé’ﬁﬂ}g%afeﬂ g‘a’f@@%@%}ﬂeﬂ%&%@wﬁ%ﬁggmd 01“: t ﬁ(ral ©

formula (111) cr,......" ... . " 0H 5and this is then, in an
i nert sol venl;[2i(izetiiprlopy6-61B(d-chldrbghepylps @AEE00E- yAme iy nga@faﬁylpﬁse
in which le

react ed V\nthaco rmul a . ( | R1\ N-H
and R2 eaclHEAVRYY Hr@ﬁﬁﬁnﬂé‘gm&y&é& %Qfée\{)“ﬂﬂora?c\?@tea conmpound of the
forrrula(l-A) -39 - 0".....a. ...........

2-{4-[2-({[2-(4-chlorophenyl)- 1 3-th1azol-4—yl]methy1}sulfanyl)-3 S-dicyano-6-(pyrrolidin-1-

yDpyridin-4-yl]phenoxy}ethyl beta-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yl]phenoxy} ethyl L-alanyl-L-alaninate trifluoroacetate

2-{4-{2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylmethyl} sulfanyl)-3,5-dicyano-6-
10 (methylamino)pyridin-4-ylJphenoxy}ethyl L-ornithinate bistrifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yD)pyridin-4-yl|phenoxy}ethyl L-alanyl-beta-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl})-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yl]phenoxy} ethyl L-lysyl-L-alaninate bistrifluoroacetate

15 2-{4-{2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yl]phenoxy} ethyl beta-alanyl-L-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5 -dicyano-6-
(methylamino)pyridin-4-yl]phenoxy}ethyl beta-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1 ,3-thiazol-4-yllmethyl} sulfanyl)-3,5-dicyano-6-
20 (methylamino)pyridin-4-yl]phenoxy}ethyl L-alanyl-L-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yiJmethyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-ylJphenoxy}ethyl L-ornithyl-L-alaninate bistrifluoroacetate

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

25 2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl] methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl]phenoxy}ethyl beta-alanyl-L-alaninate trifluoroacetate

2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yDpyridin-4-yl]phenoxy}ethyl beta-alanyl-L-alaninate hydrochloride



a (1-A, WRYe$PIRl and R2 each have the neani ngs gi venPETaEE2010/000262
any protective groups present are then renoved and the resulting
conpounds of the formula (1) are, if appB@priate, converted with the
appropriate (iBfZ solvents and/or (ii) bases or acids into their

5sol vat es, 2s#HRL{Brigtbioropbinybticstharolidag Irathy ulfiyd-3p-dicpas-cdpgedlidhed

above can %diﬁlj&[]ﬁ%e%-ng}ggﬁh?la%ﬁl}eé%’g%}avaren aspeq&g&)rcmﬁ%d reaction schenme 1

bel ow. Sch _ %eaction (111) +
(I'V) are all organic solvents which are inert under the reaction
condi t i ons .2-{fHa<H2i(frehlutbphdnet) difethiaza eyl mshydlselfand-3asdicymbaybyratibm! 1 -

Cort - but o BRI EH PG R e Y B i GeinTan and i oxane.

esters, such as ethyl acetate or butyl acetate, hydrocarbons, such as
benzene t @+idelde{[254-xhlompbsnyhdathazalAdyinyaiydisebianh,3, Sdibphb-Babeeblidin-1-
hydr ocar bo ichl or . trichlor t.hane and .

chl or obenzgﬁgﬁ%dggﬂgﬁﬁ%egogg Ft@%lﬁ(?&;%%—ﬂm&gnoﬁp%qy T PlanAaef edreghigride

di met hyl sul foxi de (DVMBO), N-nethyl pyrrolidinone (NMP), acetonitrile
or pyri di n@-{4He-({[3-(hkclorophsiy])i] Jethtagolusy | nwitbgl st By T3, L dieyas 06N BRtcSidin-1-

i ot byl o RS VBRI DBy ToReee ol Rl Rk Pol are (he

custonmary inorganic or organic bases. These preferably include al kali
net al car b@n@t@<{[2gdchlomphdnyt)NiAtiiacel b T iey] } sSIBMY LR CAERORBISyrrolidin-1-

t [ bon i bonate,. al kal i tal bi bonat es,
Cich: adUCod AR £SBAEDa B ToOEata, o BRe APBERIIR eor or gani ¢

am nes, such as triethylanine, diisopropylethylamne, pyridine, 1,8-
di azabi cyc I20{[45_'24{[Q-](4mhiemp17en§1)ﬂ,3(-ﬂDB!d)I—40ﬂ]methy1}sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-

1, 5-di azabi_gycl o[ 4. 3..0] non-5-ene . ._and al so_15phosph b
(* Schweer ngoP ey b Ll B ans? piomogoomiia - bu.

Preference is given to cesiumcarbonate, triethylanne and _

di i sopr opy 2efHgH Hei(#enlorbpleny B acd thianol 4k ettty (shi¥nyl) 3, 5088 RLAL (M roREiRi1ed
out in a tenperature ran f. from-78C to +140C, preferably in the
range fromyggﬂiﬁ?%'yﬁﬁlﬁﬁ@g"??@ﬂ&ﬁﬂ?‘% Tl‘éf’tcé’afeﬂ‘ygmﬁlilelil‘gv\/ave. The reaction
can take place under atnospheric, elevated or reduced pressure (for
exanpl d5i n 2t {24 pgechloophdyh-1{3thhzd Ayl et RultePB A3 dicyahé s [ RGHEAN -
is carried ﬁUt' tAaQQ%?lghEr' C prcsaa?sure. The Erocess_ step (1) -->
(111) is g& BYI%ﬂ.“} VY KaetBylibepalany-lrlovsingte hydspshpride from 2 to 12

nol of copper(ll) chloride and from2 to 12 nol of isoanyl nitrite
per nol e of2-@ie-({omomb@pRinyh)ES-thaf AL Alntetlyt W ifany1)-3,5-dicyano-6-(pyrrolidin-1-

ylpyridin-4-yl]phenoxy} ethyl glycyl-L-leucinate hydrochloride,

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

The present invention furthermore provides a process for preparing the compounds of the formula

(I) according to the invention in which R* represents hydrogen, characterized in that the compound
of the formula (I)



Sui t abl e sdVORME/08@01t hi s process step are all organi c SsolPCAER2010/000262
which are inert under the reaction 25 conditions. These include

acyclic and cyclic ethers, such as diethaB-ether and tetrahydrofinan,
esters, such as ethyl acetate or butyl acetate, hydrocarbons, such as
benzene, toluene, xylene, hexape\%ngHyclohexane, chl ori nat ed

hydrocar bons, such as di chl or'dnet Rane, 1, 2-dichl oret hane and

chl or obenzene, or other solvehts, such as dinethyl fornmam de,
acetonitrile or pyridine. | al so possible to use m xtures of
these solvents. Preferred 9p ts are acetonitrile and dinethyl- 30
formarni de. The reaction is~geférally carried out in a tenperature
range of from-78C to +180C, preferably in the range from+20C to
+100C, in particul ar atN€go ocan +60C, if appropriate in a

m crowave. The reaction ca g pl ace under atnospheric, elevated or
reduced pressure (for WO 0186101PCT/ EP2010L,8680262 - 41 - exanple

in the range fromO0.5 HON . g eactgion is carried
out under atnospheric pressure. The conpo ¢ formula (11) can
be prepared as described in WO 03/ 05344T~fNor Exampl e 6. LE

conmpounds of the formula (1V) are commercially avail able of known
fromthe literature or can 5 be prepared by nethods known fromthe

| it erat ure.is Figallyresgemted iwithervppotiDf abidride mnd iseampyloririke & & sEitbReSSehiOhto the
preparing t n e formula (1) according to the invention

in which R§g§g%$g§gﬁfg§g$%#§ p of the formula 10 where LI, L2,

R4, Rs, R6, R7, Rs, R9,RH Rl12, Rn, Rm Rn,Rt7, RIs and R19 each have

t he meani ngs gi ven above, chauasgngtbd in that [Ala conmpound of the
formula (1-A) -42 - o

N (1),

5  and this is then, in an inert solvent, if appropriate in the presence of a suitable base, reacted with a

compound of the formula (IV)

R? ),

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

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



Cl (1-A), WO 2A0/886181 and R2 each have the nmeani ngs gi ven P&ilvRE2010/800262
initially coupled in an inert solvent in the presence of a condensing
agent with a carboxylic acid of the formiba (V) or (V) I n which

L2, R4 and R5 each have the neani ngs given above and Rm Ri m and R sA

to give a conpound of the formuq (MPH) or (Vi) WO
2010/ 086101PCT/ EP2010/ 000262 % 43 - C (VIl) or (MI1), in which

L2, 121, R2, Ra, R5, RoA R7 Ri m and RI 8A each have the neani ngs
gi ven above,

N (I-A),
in which R' and R? each have the meanings given above,

any protective groups present are then removed and the resulting compounds of the formula (I) are,

if appropriate, converted with the appropriate (f) solvents and/or (i) bases or acids into their

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

The process described above can be illustrated in an examplary manner by reaction scheme 1

below:
Scheme 1
OH
0/\/ o /\/OH
GH,
O’)"‘\O/\/I\CHS
NC = CN = NC / CN
| cu(icl, |
3 N T
H,NT N s’ﬁ\wz;ﬁr.-<::i>~—CI c”” N S’A\W[f%>_-<:::>——c
3 3
Hac—'\
NH | THF
Hsc—/
O/\/OH
NC = CN



and any pr oV 0§rOlps present are then renmoved to give RCTADEINING00262
of the formula (15B) or (1-C OR17 NCCN (1-Q, in which L2, R,
R2, R4, R5, R6, R7, R17 and R18 each havw&the nmeani ngs given above,

or [B]a conpound of the fornula (I-A) is initially coupled in an

i nert sol vemitalil salmtqofoeﬁeneatioﬁ (BI) %Oﬁﬂe@&iﬂ@gﬁgﬁﬁﬂvemswﬂn@ are inert under the

??;? O)(%l i %f%%bg%%nﬁ%ﬁﬁé 1n uo%l%ceggi%s(A)s%:ﬂhaé gtone angl methyl ethyl ketone acyclic and
cyclic ethers, such as diethyl cther, methyl tert-butyl ether, 1,2-dimethoxyethane, tetrahydrofuran
and dioxane, esters, such as ethyl acetate or butyl acetate, hydrocarbons, such as benzene, toluene,

5 xylene, hexane and cyclohexane, chlorinated hydrocarbons, such as dichloromethane,
trichloromethane and chlorobenzene, or other solvents, such as dimethylformamide (DMF),
dimethyl sulfoxide (DMSO), N-methylpyrrolidinone (NMP), acetonitrile or pyridine. It is also
possible to use mixtures of the solvents mentioned above. Preference is given to using

tetrahydrofuran and dimethylformamide.

10 Suitable bases for this reaction are the customary inorganic or organic bases. These preferably
include alkali metal carbonates, such as lithium carbonate, sodium carbonate, potassium carbonate
or cesium carbonate, alkali metal bicarbonates, such as sodium bicarbonate or potassium bi-
carbonate, or organic amines, such as triethylamine, diisopropylethylamine, pyridine, 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU) or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), and also

15  phosphazene bases ("Schwesinger bases"), such as, for example, P2-t-Bu or P4-t-Bu. Preference is

given to cesium carbonate, triethylamine and diisopropylethylamine.

The reaction (III) + (IV) is generally carried out in a temperature range of from -78°C to +140°C,
preferably in the range from -20°C to +100°C, if appropriate in a microwave. The reaction can take
place under atmospheric, elevated or reduced pressure (for example in the range from 0.5 to 5 bar).

20  In general, the reaction is carried out at atmospheric pressure.

The process step (II) — (IIT) is generally carried out using a molar ratio of from 2 to 12 mol of

copper(ll) chloride and from 2 to 12 mol of isoamyl nitrite per mole of the compound of the
formula (TI-A).

Suitable solvents for this process step are all organic solvents which are inert under the reaction
25  conditions. These include acyclic and cyclic ethers, such as diethyl ether and tetrahydrofuran,
esters, such as ethyl acetate or butyl acetate, hydrocarbons, such as benzene, toluene, xylene,
hexane and cyclohexane, chlorinated hydrocarbons, such as dichloromethane, 1,2-dichlorethane
and chlorobenzene, or other solvents, such as dimethylformamide, acetonitrile or pyridine. It is
also possible to use mixtures of these solvents. Preferred solvents are acetonitrile and dimethyl-

30  formamide.

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

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



(X1)(x1.)" WO 20800861001, L2, R8, RO, RH, | I, KR 2 and R $I7ZEP2010060262
t he meani ngs gi ven above and R{4A, RtsA and Ri m each have the

meani ngs nentioned for R 3,and Rl 6, respeldtively, or represent an

am no protective group, such as, for exanple, tert-butoxycarbonyl, to

gi ve a conpaamnple &f the hangk dromud. ﬁtc( Xbdr).)In généta¥)the £eXdbonqé cdrridd Jut uﬁa@la)mosphenc
-46- NCCN_Cl (XV) O06R1 A OOr L?NAL1AnL6a 2 |

0 R NC ARF®

The compound of the formula (IT) can be prepared as 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 methods known from the literature.

The present invention furthermore provides a process for preparing the compounds of the formula

(I) according to the invention in which

R® represents a group of the formula

R4 R5 RB Rg O T13
# _R° # N
|?| N \R14
0O R7 , O lIQm R11 R12 ,
8 9 O 15
R\ R I # L2 18
# N R
N7 U R \”/ |,
0 FI{“’ °© R
O R13
L2 N J\
T \I?l \R14 or \[rl‘\ i
o RYR' R” O R

10 where L', L% RY, R®, R%, R, R, R®, R', R", R" R™ R R R R!7, R' and R' each have the

meanings given above, characterized in that

[A] = acompound of the formula (I-A)
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present are then renoved to give a conmpound of the formula (ID),

(I-B), (I-F) or (1-G in which LI, L2,-4B-, R2, Rs, RO, R o,Rl2, Rn,
Rm Ris, R16 and aeach have the meani ngs gi ven above, or 5[0]the

am no protective group is renpo fz@©m a conpound of the formula

(M1-1) or (M11-1) -49- 2Q8A 07i, R NCCN WIl-1), in which

L2, R, R2, R4, Rs, le and R'| each have the neani ngs gi ven above, and

N (I'A'):
in which R' and R? each have the meanings given above,

is initially coupled in an inert solvent in the presence of a condensing agent with a

carboxylic acid of the formula (V) or (VI)

R\ R°
BA
HO _R or HO 12 _R™
) DO
o RrR" o R™
5 V) VD,
in which L?, R* and R® each have the meanings given above
and
R R R!7A and R!®A each have the meanings mentioned for R®, R”, R'” and RS,
respectively, or represent an amino protective group, such
10 as, for example, tert-butoxycarbonyl,

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



R6A and RI BXOrx#30/88&8L an am no protective group, for exanplCa/EP2010/000262
tert-butoxycarbonyl, by standard nethods to give a conpound of the
formula (1-B-1) or (I-CG1) (I-B-1) (43€ 1), in which L2, Rl, R2,

R4, R5, R7 and R17 each have the neanings given above, and these are
initially coupled in an inert sol géntgin the presence of a condensing
agent with a carboxylic acid of the or;%#a (XVI1) or (XVIIl) RiaA
ORRml OHOA 11\1 R14AI6?6A\/% NXVII), in which L1, Ru and

R12 each have the neani ngs given bove|%nd RDA, RI4A, Ri sA and

R neach have the neani ngs_nention@d fdR"R13, Rl5 and R16,

respectively, or repr¢ an am no protective group, 10such as, for
exanpl e, tert-but oxycrbga |, or

18A
R

0 L2
O/\/ \n/ \N/
O |IQ17A

NC CN

| X
R1
S v Wa
R? N
(VHD),

in which L% RY, R% RY, R%, R®, R* R' and R"® each have the meanings given above,

and any protectve groups present are then removed to give a compound of the formula (-
5 B) or (I-C)



to give conORdE®08G101he formula (XII1), (XIV), (XV) or (X¥COI/EEd0/000262
any protective groups present are then renoved again to give the
resulting conpounds (I-D), (I-E), (I-F) -aa-(1-G, and the

resul ting conmpounds of the formula (1-B), (I-C, (I-D, (I-E), (I-F)

and (I-G are, if appropriate, convertedgfM tg# the appropriate (i)

sol vents and/or (ii) bases or acids |nto t;‘rr lpsol vates, salts

and/ or solvates of the salts. S at, | oR (I-A ->(1-B),

(1-©, (1-D, (1-E), (1-F) or pl ace either by direct

acylation with a suitably protE ted di pept oi R’deri vative (process

variant [B]) or by sequentia pl i ng of the individual, if

appropriate suitable protect y: ino acid conponents (process
variant [C]). The coupling reagtions (ester or anide formation) %are
in this case carried out b - |51 - _known net hods of peptide

chem stry [cf., for exa : GNszky, Principles of Peptide

Synt hesi s, Sprrnger Vérlag ; 1993; H -D. Jakubke and H.
Jeschkeit, Aninosliurem\ Pepty dezkProtei ne d Ani ng=mdj ds, Pepti des,
Protei ns], Verl ag Chem e, Wi nhbim §982 D -Bert sol vent s
for the couplrng reacti ong,are ethers su\h A i et her,
tert-butyl 5 nethyl ethe di oxane, tetra drofuran egC@%Ddrnethyl
et her or diethylene glycol dinethyl et her, hydrocarbons su

benzene, toluene, xylene, hexane, cyclohexane or petroleumfractions,
hal ohydr ocar bons such as di chl oronet hane, trichl oronet hane,

tetrachl oronet hane, 1, 2-di chl oroet hane, trrghlor%ethylene or

chl orobenzene, or other solven S/suﬁb telon% et hyl acetate,

pyridi ne, dinmethyl sulfoxide, ginethylf nan” e,

[V, N -di met hyl propyl eneurea (DMPU), N- 0 mgi'hyl pyrrolidone (NWP) or
ible to use mxtures of the solvents

acetonitrile. It is |likew se
hyl f or mam de or m xtures of these

ment i oned. Di chl or onet hane,
two solvents are preferred. | es of suitable condensing agents in

i

N, Nt - di propyl -, N, Y-dii sbifkop) NCNE di cycl ohexyl car bodi i m de ( DCC)
or di net hyl am noi sopr opyl) - | car bodi i m de hydrochl ori de (EDC),
phosgene derivatives sog\ V, Y-car b@nyl di j=dazol e (CD),

1, 2- oxazol i um conpounds S¥ AR eghy 1= -§ ogpzol i um
3-sulfate or 2-tert- butyl|§ met hyl i soxazgl i g Orate, acylam no
compounds such as 2-et hox¥ 1- et hoxycar bon 1, 2- ydr oqui nol i ne, or
i sobutyl chl orofornmate, propanephosphoni ¢ anhydri de, diet%y)
cyanophosphonate bi s- (2- oxo- 3- oxazol i di nyl ) phosphoryl chlortd
benzotri azol - onxg é ggrqpthylanlno)phosphonrum

hexaf | uor ophos ppfa'{v@c L R’,R® R’, R ‘and R"® each have the meanings given above,
benzotri azol - 1- onxytrrs(pyrroIrdrno)phosphonrunrhexafluorophosphate
(PyBOP), O+ (benzotriazol-1-y1)-N, N, a-tetranmethyl uroni um

tetrafl uoroborate (TBTU), O-(benzotriazol-1-

y1)- NN, Y, Y-t etranmet hyl uroni um hexaf | uor ophosphate (HBTU),

2- ( 2- oxo- 11811 pcpppduig of the farmglakI-Aj istinitiskst deypled wrenumart solvent in the presence of a

tetrafl yorobora

0-(7- angenzot r anzd(%{[g%%t-vf\lt,h/a\zagﬁ)? Wlé’taﬁ lz(ii r(r)g hﬁy‘i’“&l#‘ %‘,{PEMX) » (XD or (XIT)
hexaf | uor ophosphat e (HATU) or

041H 6-chl or obenzotri azol -1-y1)-1,1, 3,3- 25 tetranet hyl uroni um
tetrafl uoroborate (TCTU), where appropriate in conbination with
further auxiliaries such as 1-hydroxybenzotriazole (HOBt) or

N- hydr oxysucci ni m de (HOSu), and as bases are al kali netal
carbonates, e.g. sodiumor potassium carbonate, or organic am ne
bases such as triethylam ne, N nethylnorpholine, N nethylpiperidine,
N, N- di i sopropyl et hyl am ne or 4-N, Ndi net hyl am nopyri di ne.




5 base or NOROLK08GI0Lnert sol vent, by chronmat ographi ¢ et ratSEPZ010X000262
i on exchanger resins, into the respective free bases or acids.

Further salts of the conpounds accordi ng456 the invention can al so be
prepared where appropriate by exchange of counterions by means of ion
exchange chromat ogr aphy.s fﬁg exampkeAwi t h Anber | |I£ge(r resi Ngy15A In

t he reacti on sequences cri hed above, any functTgn g oup5| whi ch

may be present in t S Ukt1gﬁfornﬂ e ﬁ

(X), (X)), (XI1), (XV 11) Br in the rafi cal¥ R4LR6R">

R13, R4, R15, R16, ni R R R tcqand/ @roRi 8 - such
as, in particular, amno, guanidino, hydpoxyl, mercapto and carboyyl
groups - may, if expedient or required, also be present in

tenporarily protected form The inkgtéducti on and renoval suglea
protective groups takes placelfin thi s connection by cagnve ion&l
met hods known from bllv\&v 19€€, orf or HeNpILE i AN
Greene and PP.G M Wits Pro\slectl ups in Organflc Sy fhes's

Wl ey, New York, 1999; oM aqﬂq:qﬂézR and A. Bodansz The Practice of
Peptide Synt heS| s, Springer-Verl ag, e@ﬂ 1984]. The am no and
guani di ne protective group which is preéefer abI y used is (XID),
tert-butoxycarbonyl (Boc) or benzyl oxycarbonyl (Z). The protective
group preferabl d 9 giohydr b function is
preferably tertx%ﬁ?};%l%?“ ’bﬁesﬁiziy E I%x%% Iﬁoﬁ&g?%ﬁ%es%eﬁpﬁ gi¢en gpave
groups is carried out by 20 conventional methods, preferably by
reaction with a®¢rong acid such as hydrogen chloride, hydrogen

brom de or trifluoroacetic acid in an inert solvent such as di oxane,
di et hyl et her, 1hy, B @ror ag he elim i ONi3CANR s
wher e appr opri a?{e gilisoq??tlgg@gl ace g({l%o}%tvggﬂr? %%Fé'm%f glr?ﬁ{nqeﬁg?rtﬂ R, R and
solvent 3 In the case of benzyl and qupezmyedyardnmeméseﬁ&mpﬁnﬁﬁcepﬁotev&ve group,
group, these can al so be renoved by % noI 1S|ts _}Dn t he B sence of
a pal | adi um catal yst. Elinination of PRELEE PUHEGRBERY

menti oned may where appropriate be carried out sinmultaneously in a
one- pot reacti orﬁo@Weamm@padaﬁteefoeada(lﬁlﬁ),s(xé‘qb)s(xﬂ)tmm}w@uce defi ned
salt stoichiometries and for renoving sol vent residues, the conpounds
according to the invention can be stirred as a, suspensj,Qn in organic
solvents at roomtenperature. Stirring at Rno 3t ergture in

i sopropanol or diethyl ether for sgver da i sllprefgrred.
Particular 30 preference is gi v@/teo\‘ﬁq?r ng af ropm Deitferature in
i sopropanol for 7 days. The conpounds accgr di ?‘%10t'§11:1%e i nvention are
subsequently filtered of f and ef . 5 onpounds of the
formulae (V), (VI), (I1X), (X, , (XI), (XVII) and (XVIll) are
comercially avail abl e or knowg omthe literature, or they can be
prepared by nethods customary inthe literature. The conmpounds of the
formulae (VII), (VIIT-1), (MAI-L (X)), (XIV), (XV) and (XVI) are
5novel and thus al so form part e subj ect matter of the present

i nvention, the substituents ha g|the rreanl ngs gi ven above. The
preparation of the conpour ' S £ n be
illustrated by the synthesi

16A

¥




Cl | 1. EDGYO MIBOS6IONF 2. H2, Pd/C, CH3OH - 55 - Sur ppcI/RRLL0/000262
t he conpounds according to the invention have an unforeseeabl e usef ul
phar macol ogi cal activity spectrum and arelét-herefore particularly
suitable for the prophylaxis and/or treatnment of disorders. The
pharmaceutical activity of the conpounds opdi toFyhe i nvention

can be explained by their 5 action as potéent;  sdfectijve |igands at
adenosi ne Al and/or A2b receptors r aﬁasvﬁh\l eglive Al

agoni sts or as selective dual AP A2b agoni ts. NThe Eompdlinds

according to the invention have A& eoug'® herapeuti c and/ or

phar macol ogi cal activity profi
i nvention, "selective |igands
are adenosi ne receptor |igands™wge
and/ or A2b adenosi ne receptor 10| subtypes and secondly no or a

consi derably weaker acti viNG. (b f o

A3 adenosi ne receptor subtypedjcan]be observed, where with respect to
the test methods for actRyity/ i Vi e\ S made to the
tests described in section B 1. “Npepergll ng~eh~thei el ar
structure, the conpounds actgrding to the § : gn act as ful

or as partial adenosine recBptor agonists. P3 adenosi ne recept or
agoni sts are defined here as 15 receptor |igands which tri@ﬁ%ﬁ a
functional response at adenosine receptors which is less th hat of
full agonists (such as, for exanple, adenosine itself). Accordingly,
partial agonists have |lower activity with respgegt tgteceptor
activation than full agonists. The conpoun adgordijng to the
invention and their salts of t r Ei i i R3. 1S not

hydr ogen represent useful prodyugs of t acqﬁve r€di ent conpounds
of the formula (1) in which i R 3 repmgsenpﬁ’ﬁydﬁ%ben. Firstly,

t hey have good stability at qus pH val ues, and secondly they are,
at a physi ol ogical pH and i icular in vivo, efficiently

ent conpound of the formula (I) in
whi ch R3 represents hydrogen. The prodrugs according to the inveition
nmor eover have i nproved sBCupi i esCNn aqueous or ot her
physi ol ogically tol erated mggi a,~[maki ng them suitable for therapeutic
use, in particular on pAtra

® ad 'nistéation addi ti on,
N N S
, \
R N

Cl
(XV)

0 R
|
o L2 ,JL\ N
O/\/ \[r ~N 17 NR A
0 i-1<19

NC CN

1

| =
O
R N/
(XVD

in which L, L%, R, R%, R%, R®, R'%, RY, R'™2, R R4 RISA RI6A 414 RY each have the

5 meanings given above,



25 the bi oWEI204008610% from suspensi on after oral adm ni st patIyEFR016/000262
i nproved by conparison with the active ingredi ent conpounds of the
formula (1) in which R3 represents hydroeggn. The conpounds of the
formula (1) are suitable alone or in conbination with one or nore

other active i ngnédiepbsctieprotfepresenipiy thax rdnovedi{oQsivd 4 &RpIERE ofhe formula (I-

various di sorders, r a di sorders of the cardiovascul ar system
(cardiovascularI%IQ%&&&F@T&Pbgr cardio protection follow ng | esions

of 30the heart, and of netabolic disorders and ki dney disorders.

Di sorders of the cardi ovascul ar system or_gca diqyascg$ar di sorders,
mean in the context of the present inventi or [pxangl e the
foll ow ng di sorders: hypertension i ur, Qperipheral
and cardi ac vascul ar di sorders, ¢ se, Roronary
restenosis such as, for - 56 - | owi ng bal | oon
di l atati on of peripheral bl ood el s, nmyocardial infarction, acute
coronary syndrone, acute coro gyndrome with ST el evation, acute
coronary syndrome w thout ST ebteya&fion, stable and unstabl e angi na
pectoris, nyocardial insufficiengy, princenetal angina, persistent

i schernic dysfunction ("hiB8(na gpdcardi unt'), tenporary
postischem c 5 dysfunction (' ed nyocardium'), heart failure,
tachycardia, atrial tachgtardi and ventricul ar
fibrillation, persistent atyial™§ X_—atiri al
fibrillation, atrial fibrillation with nor tricul ar
function, atrial fibrillatiBn with inpaired—Neft ventTicul ar
function, Wl ff-Parkinson-Wite syndrome, disturbances of péPtheral
bl ood flow, elevated |evels of fibrinogen and of |ow density LDL, and
el evated concentrations of plasm nogen actiyatgr 10inhjpitor 1

(PM 1), especially coronary heart disease,RRcfke goromary syndrone,

angi na pectoris, heart failure, nﬁgqg;g' fardijonnand atri al
fibrillation. In the context of ®he presenf i nWént bh, tRE term heart
failure includes both acute and ¢hronic i fedt@ti ons of heart
failure, as well as nore speci# rel ated types of disease, such
as acute deconpensated heart f e, right heart failure, left heart
failure, global failure, ischem 15 cardi onyopat hy, dil ated

cardi onyopat hy, congenital heart|defects, heart val ve defects, heart
failure associated with heref valve defiects, mtral stenosis, mtra

i nsufficiency, aortic stenosi ic insufficiency, tricuspid
stenosis, tricuspid inSﬁ%$ici pul nonary st enosi pul nonary

val ve insufficiency, conbl hge heg Yk ect s, i al
inflammation (nyocarditis), |chronic nyocar{itj, : myocarditis,
viral nyocarditis, diabeticRheart failure, ‘ ar di onmyopat hy,
20cardi ac storage disorders, and diastolic and systolic heart failure
and acute phases of worsening heart failure. The conmpounds #d%ording
to the invention are further also suitable for reducing the area of
nyocardi um af fected by an infarction, and for e prephyl axi s of
secondary infarctions. The conpounds accordi ngjfo t i nvention are
furthernore suitable for the prgphxggx's ﬁg/o 25 Nggqgnent of

t hr omboenbol i ¢ di sorders, repépfusron é?ﬁgbeN ol MW ntR'T schem a,

m cro- and macrovascul ar | esi ops (vascuk}tis%w #itwtd al and venous

t hronboses, edemas, ischem g8 3x¢h as myocar di i nfarction, stroke
and transient ischemc attad lor cardio protection in connection
Wi th coronary artery bypass wperati ons (CABG), primary percutaneous
transl um nal coronary angi opl apties (PTCAs), PTCAs after or

t hronbol ysis, rescue PTG4C he.\i t reapspl ants and open- heart

R‘l
TGO
R? N/

5 (-F)




300per at i or¥O 2048/08@010or gan protection in connection with PCI/EP2010/000262
transpl ants, bypass operations, catheter exam nations and ot her

surgi cal procedures. O her areas of indi-¢idt-ion for which the

conmpounds according to the invention can be enployed are, for

exanmpl e, the prevention and/or treatnent of disorgers t he
urogenital tract, such as, for exanple, irritable[|bl adder, erectile
dysfunction and fenal e sexual dyaf t] Ut i dqiN{on, al so -57
- the prevention and/or treatnenty of 1nfl toyy dilsor dBrs, such as,

for exanple, inflammtory dernmatgages (psorgpasi R'?acne, eczenm,

neurodermtis, dermatitis, kerg , formation of scars, formation
of warts, frosthbhites), of diso of the central nervous system and
neur odegenerati ve di sorders (strwgies, Al zheiner's disease,

Par ki nson' s di sease, denentia, epilepsy, depression, 5 nmultiple

sclerosis), of states of p&l eceLOls di seases (skin cancer,

| i posar conas, carcinonmas of thg ga

pancreas, |ung, kidney, yleterll pragstate andhe geai=tal tract), and

al so of nausea and enesis apSoclaled gf heg] O her

areas of indication are, forl,exanple, the dhd/ or treat ment

of inflammatory and i mmune ® sorders (Crol ul cerative

colitis, lupus erythematodes, rheunatoid arthritis) 10 and

r espi i i &
piratory disorders, such as, for exanple, chronic obstructive

pul nonary di sease (chrani ropchitis, COPD), asthma, pul nonary
P’{S}!ﬁllgq pf‘k !; 18813%1%1&

enphysema, brondh dsek, RyBLIR, R0k AR OVR'ECR'GIR' ahd Rdeach have the
pul monary hyper teRshivdyapp@r ti cul ar pul nonary arteri al

hypertension. Finally,”the cohpounds according to the invention are

al so suitable for the prevention and/or treatnent of diabetes, in
particul ar %i abetes nel litus, gestation diabetes, insulin-dependent

di abetes 15 and non-insul i n-dependent di abetes, of diabetic sequel ae
such asg f ex ' r ropath f

met abol i5c Cdl)%‘:]sor glégr)iéﬁ ?On%f%%%%?uggsnﬁﬁgﬁ%%%%&% glg%&nqge t%%é'g? é{q er (VIL-1)
di abetes, hyperinsulinem a, insulin resistance, glucose intolerance,
obesity (adipositas)) and also of arteriR&cIRérosi s and dysl i pi deni as

i el easat ed concentrati ons

(hyperchol esterol em a, hypertrigLﬁggL em
of postprandial plasma triglycgr I"'i popr ot ei nem a,
i particullar of|.di abetes, metabolic

conbi ned 20hyperlipidem as), i

syndrome and dysl i pi dem as. diti on,Othe Ronmpounds according to
the invention can al so be usH r the treatnment and/or prevention of
di sorders of the thyroid gla perthyreosis), disorders of the
pancreas (pancreatitis), fibroyis of the liver, viral diseases 8%PV,
HCW, H V), cachexia, os out, incontinence, and al so for
wound heal i ng and angi og RR5 9 e present invention furthernore
provides the use of the conpgundsf according to the invention for the
treat ment and/ or prevedti\op-o r , _ASn par ar _the disorders
menti oned above. The presgnt i PventPon fYrt e :@ ovibes the use
of the conmpounds accordi ngzto the invent | Y eparing a

medi cament for the treatnent and/or prevention of disordergy.jyn
particul ar the di sorders nentioned above. 30 The present invention
furthernore provides a nethod for the treatnent and/or prevention of
di sorders, in particular the disorders nentioned above, using an
effective anount of at |east one conmpound according to the invention.
- 58 -




The presentWOREH0B@ALf ur t her nore provi des the conpounds aeeayErRd0/000262
the invention for use in a nethod for the treatnent and/or

prophyl axis of coronary heart di sease, ac@t-e coronary syndrone,

angi na pectoris, heart failure, nyocardial infarction and atri al
fibrillation. The present inveqtiog furfherngre provides the
conpounds according to the inve@o or thogs§ 5 for the treatnent
and/ or prophyl axis of diabetes, |metabolicllsyndreme and

dysl i pi detnias. The conpounds _atgQr di ng t® t hRinvention can be used
alone or, if required, in confjinatjon with other active conpounds.

The present invention furtherK pr ovi des nedi canments conpri sing at

| east one conpound according toJthe invention and one or nore further
dr fopnthe treatnent and/or prevention
of the disorders nentioned abyp ex¢0Sui t abl e active ingredients for
conmbi nation are, by way of ex§

i ngredi ents whi ch nodul aﬁ‘e‘%' i ﬁ!h smS_ant |t In@i

hypot ensi ve agents, perfus” n- enhancfng afd/ - 0 tic agents,
anti oxi dants, chenol ci ne rggeptor antagoni 3

NPY agoni sts, orexin agonists, anorectics, PAF-AH inhibitors,

anti phl ogi stics (COX inhibitors, LTB4-receptor antagoni sts)VII-1),

anal gesics for exanple aspirin, antidepressants and ot her
15psychophar mac i g r! Treppre hi t] | At in particular
to conbinationsqgﬁh%?tfggg??%ﬁg”ggq%%% %%%ﬁ%ﬁﬁﬁéﬁﬁ%%%$ g 10t he
invention with at | east one |ipid netabolismaltering active

i ngredi ent, ant i@t abeti c, bl ood pressure reduci ng active ingredient
and/ or agent having antithronbotic effects. The conpounds according
to the inventi omgseany preef | ) r.e. 20

| Ppi d metabol | S et ﬁ%ﬁ%%%fiaggm?‘% e o ,ﬁ]gc%%\%aarﬁ 18 ferichaR Vgazbonyl,
by way of preference fromthe group of the HMZ CoA reductase

i nhi bi tdrs, i nhiPyisteadasd getheguty eyaa cemppund efthe fopmels k1) orGGal) ene
synthesis inhibitors, ACAT inhibitors, LDL receptor inductors,

chol esterol absorption inhibitors, poly i ¢sbil e acid adsorbers,
bile acid reabsorption inhibitors, MIP inNi pttors, |ipase inhibitors,
LpL activators, fibrates, niacips RPynjtors, 25 PPAR-a, PPAR-y
and/ or PPAR-8 agonists, RXR moful ators, [EXR ulators, LXR
nodul at ors, thyroid hornones amd/ or thyrsid m@’nmetics, ATP citrate

| yase i nhibitors, Lp(a) antagontsts, cannabinoid receptor 1

ant agoni sts, leptin receptor|lagoni sts, bonbesin receptor agonists,

hi stam ne receptor agoni sts ang~the anti oxi dants/radical scavengers;
anti di abetics nentioned in the|Rote Liste 2004/ H, chapter 12, and

al so, by way of exanple &l &by @By of preference, those fromthe

group of the sul fonyl ureas, i ni des, neglitinide derivatives,
gl ucosi dase i nhi bi t or s,gl nhi i dyl ~peqtidase |V (DPP-1V

of dipe%
i nhi bitors), oxadiazolidi N7t hirgZol ™Ngriedi o RPCL receptor
agoni sts, gl ucagon antagodgsts, insuF::bﬁggg 3
receptor agonists, |leptinReceptor agonis i nhi'b

izers, CCK 1
ors of liver

enzynes involved in the stimulation of gluconeogenesis and!&rD

gl ycogenol ysi s, nodul ators of gl ucose uptake and al so potassi um

channel openers, such as, for exanple, those disclosed in WD 97/ 26265

and WO 99/03861; 5 hypotensive active ingredients, by way of exanple

and by way of preference fromthe group of the cal ci um antagoni sts,

angi otensin Al antagonists, ACE inhibitors, renin inhibitors,

bet a-receptor bl ockers, al pha-receptor bl ockers, al dosterone

ant agoni sts, mneral ocorticoid receptor antagonists, ECE inhibitors,

ACE/ NEP i nhibitors and the vasopeptidase inhibitors; and/or

antithronbotic agents, by way of exanple and by way of preference




(CNP) and aVO0aB/086104ti n; agoni sts of the prostacyclin recapteolbohoze:
receptor), such as, by way of exanple, iloprost, beraprost,

cicaprost; inhibitors of the If (funny-gbannel) channel, such as, by
way of exanple, ivabradine; 25 calciumsensitizers, such as, by way

of exanple and by way of pref ere gyosi mendan;  potassium

suppl enments; NO- i ndependent, /ﬁﬁve’ rLed’enH stinul ators of

guanyl at e cyclase, such as, in p rticul arjl thel gonpounds described in
WO 00/ 06568, WO 00/ 06569, WO Q 01 and 03/095451; - 60 - NO

and hene-i ndependent acti vat onp guanyl ate cycl ase, such as, in
particul ar, the conpounds des pedl i n WO 01/ 19355, WO 01/19776, WO
01/19778, WO 01/19780, WO 02/ 070462 and WD 02/ 070510; i nhi bitors

of human neutrophil el ast ch as, for exanple, sivelestat
and DX-890 5(Reltran); conpoy il Ch i nhibit the signal

transducti on cascade, such as, exanple tyrosi ne- ki nase

inhibitors, in particula‘?‘ [ ) ,
erlotinib; and/or conpoundp uI atle the—e /
the heart, such as, for exawle, etonoxir,ldi bt at e,

ranol azi ne and tri netazi di ne. 10L| pid met abo ism rmdr fying active
ingredients are to be understood as neani ng, preferably, cdiffelnds
fromthe group of the HMG CoA reduct ase i nhi bitors, squal ene

synt hesi s i nhi bi; AGAT, 2 phibid7 17 est rol absorpti.on

i nhi bitors, MIP %ﬁhﬁ%h C%ASR FI Irl){asée%%‘?lﬁl ha © ?Hle?rﬁ?%ﬁg P A Es

and/ or thyr oid mnetics, niacin receptor agonl sts, CETP inhibitors,

PPAR- oc agoni st SnPHR gre ag@diys@cslple&’IBAR} &eago]mershs ,thegﬁésymrdf(a ckblnhefnsmg agent

aci d adsorbers l.e
ant i oxi dant s/ raalmh caﬁ’%k lecr?ggrs anad s(cg)@tlﬁ @g‘hﬁ;br noid receptor 1

antagonists. In a pref erred enbodi rrent of the invention, the
conmpounds according to the i nveltion are administeregd i nR(t%rrbi nation
w th an HMG CoA reduct asel|i nhi bi tor fromthe class t hg statins,
such as, by way of ex may oforprefer ené omBIst atd n,

si mvastatin, pravastat S t| n, atorvastat rlosuvdStatin or
pitavastatin. 20 In a prefl@‘r’r%g embodi ment of the inventi on, the
conmpounds according to the inventi ¢dvAy e adm ni stered in CO"t(I'DQWII] on
wi th a squal ene synthesis inhi bitor such as, by vvay of exanpl e and
by way of preferen B TAK- 475, referred

embodi ment of trlrnewﬁlﬁr\llle“ri anﬁ% egc %Hﬁﬁ&fﬁéma%%ﬂe& ﬁ%‘gto the invention
are adm nistered in corrbr nation with an ACAT inhibitor, such as, by
way of exanple amdl by way of 25 preference, avasim be, nelinam de,
pactim be, eflucimbe or SMP-797. In a preferred enbodi nent of the

i nvention, the gpﬂp@um accprding to,the i.nventjon are administere
in combination W th ihAa ggeér ol aB%CBrhﬁY‘? 87 PHAINST fisptioned, dey 1§ Rt yI({jls and

way of exanple and by way of prefer 8¢ aspeely, @tb@reséﬂtQH%ﬁhrﬂﬁp@fectwe group,
pan’BQUﬁél de. In a preferred enbodi nent of the invention

conpounds according to the inventi of*“aPs fE*ampis: ﬁ?@?‘é?’@darb?ﬂyl
conbination with an MIP inhibitor, such as, by way of exanple and by

way of pref er encegive eophpcurdsiafehe fBrMﬁ-la?@(I@ﬁ@XI\B;(m 6P 0N, ahd dayltBrective Goups

present are then removed again to give the resulting compounds (I-D), (I-E), (I-F) or (I-G),

and the resulting compounds of the formula (I-B), (I-C), (I-D), (I-E), (I-F) and (I-G) are, if
appropriate, converted with the appropriate (i) solvents and/or (i) 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 takes place either by direct
acylation with a suitably protected dipeptoid derivative (process variant [B]) or by sequential
coupling of the individual, if appropriate suitable protected, amino acid components (process

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



In a preferWeR0Mi8eli0kent of the invention, the conpounds ®CAPEPL010/000262
to the invention are admnistered in conbination with a |ipase

i nhibitor, such as, by way of exanple andlby way of preference,
orlistat. In a preferred enbodi rent of the invention, the conpounds

accor di ng tkmotvh endtimde nifi peptider ehemisaginficf)j Sk @k@dhlE,MC mmnea@ PRindbled oﬁPepnde

thyroid hor ne .2 d/.or d.m S by way of exanpl €

e by vy SPAEHE SRR BHE YRS, PRy P e P Bhia 5o Y Kbty boneseren, Pepide,
(T3). In a poeirlAethoerddiPatds, PlotilfVemMsaem@NWelii8int P5RPUNIS
according to the |nvent| on are adninistered in conbination"with an

agoni st of Ln re such _as, by way of exanple and by way
of prefer er#g‘émp f’ﬁrt SSE'F%F E‘H%he SUPHRE Fragiions agesthses sugh a3 dieyl ether, ferf-butyl

preferred endiod Ieﬂ‘iﬁf}fdmﬂmet Refrahyilvsttiah, Oy col mﬁneﬁl?ﬂaﬁé%@ %@?%9% gty!tﬂg rdh{?estﬂ Gther,

i nvention %ggf glnlstere in COHBFnatIOH\M
as, by way Bf© | BBAY B5pZefrryioliensy reteas.chaxane, G&‘PI@@F?P&p‘PrbpeﬁBhvm fracnons

60- 5521, aﬂﬂﬁﬂ&dr@@'rﬁbn@ sudhEkFiVia6 o mBBakeCaldhtotdmethdte Ao iR lcEdh@Bine, 1 -dichloro-
enbodi ment of the jnvention, the conpolnds accordi’ng to the |n\ier1%

are adm ni $EEpRdirichiorosiernor Ghloyibetrere, pmAgharysolguniseeh af @cet@waﬂqhkbacetate
fromthe Clé@ﬁ&lné’f dﬁﬁ%ﬂ%ﬁfhh@@%ﬁﬂﬂ}ﬁg}nﬁ%ﬁ&e NRE. E'im% lpgq\f)ﬂ,\g ey (DMPU), N-

exanpl e an of "preference, proglitazong of tosi Zofe
pr ef er riéd Whﬂf’r@f(NM@ qr mo@tmltr@m It tSHéiewzsmpo&srbdtstoause asigkiarey of ¢het d@ﬂrents

| nvention &gt Plhbfikthahd off a
as, by way of lexarrp ‘e an ﬁg Jﬁgjflﬂpre er encc’fﬁtur é\?\E@ gY%g(gYen &\’FP“’ Ehed.
68-5042. 20 In a preferred enbodlnent of the invention, the conpounds

accor di ng tEramples ofvembleotendensing dgents st élﬁ@dcoupﬁurgmemlnm arereatbodiimides such as

el yrer L Mgy AR, R iopll MRS Pl e

col estimi d611m¢thylanpp@¢mopy@ew @ﬂb«hxarhwémdeﬂaydrhaﬂmmqm@,npho&éEe derwatlves such
n conbj nati

compouns, 38 AR b BT o 1SR DBt o TR 1
25 and by wagzohﬁmp?r ﬂrﬂfeﬂeem(Qaert-A&BES-ﬁmthers‘b'ﬁzollmhlpbtchlbfa& a%qﬁﬁn@-%ml%dﬁﬁds such
exanpl e, AZD- 78 29 Al%r?gl Eﬁlﬂ 1741, SC-435 or SC- 635 n
preferred éfbodi r%}f?lxy PR a0y T dYdrppnolige ouRlls aiseBitdi ng chisrafpranate,
i nvention @E@aﬁﬁ:ﬂ’ﬂ)@h&heraﬁ@dhﬂe caahyln@xah@nom&ﬂt@rblsa(atdxg)sldii%héﬁ@%h%@horyl
scavenger, Q %6 g{ﬂ@f ﬁ gand by way of preferenc

probucol , AB°TY%67 B E@rlﬁfi Ts‘@ylammowosphmnm‘a pr eﬂl@raﬂe@rophosphate
enbodi ment b@lflzo'trbﬁoll- 1K i PFyrroliBRio (pOSP RS acﬁe%tﬂ.lgﬂg)h&ghﬁtg'e | BYBBEY,ON 0.

c

are adni ni st ered i n conbi nat ion Wt h™a cannabi noi e
ant agoni st ,(@getHazel 1-yhe. el Notetranet i prenizmg twﬂmyb%ﬁ‘te p{ﬂ"éﬂ" élb,eﬁb(égsnzotnazol 1-

i monabant YN SR M&?rzl%ethfmfohﬁhﬁ%%ﬂ&& ﬂS%h&tQ(Iﬂ?l‘ &&9?%{@ Dyriyl)-1,1,3,3-

neanlng, prefera y, Insulin and insulin erivati and
orally eff é@fW@YWQnycerﬁreﬂthowée i ng{T@dAnt s .O- Hsnd;enmmsazbll-hyla-nﬁVN‘ N-

insulin de&éﬁéﬁ{e{h‘{/ﬁﬁodnﬂﬁmégﬁﬂafbiaﬂo Jir{gﬁ“ forgl 6@? clelfgléolbglfnglazol -1-y1)-1,1,3,3-

bi ot echnol ogi cal "origin and here
ef f ect ide Hsipogihybeonium et@ttaﬂvembwgm(d‘ﬂé"hb,swperefa@pmMye Ilm(?:bmﬁﬁatlon with further

sul fonyl ur I Sl . Ucosi

i nhi bitor s%aﬁda%ﬁg\%%% mﬂr"g’%’%@"{t‘éﬂ"%{eﬁ )Hrgthﬁf 81‘)@}1 mﬁﬁ‘éﬁgg‘ﬁem‘i agpases
t he invent |amalk¢1hmetebcqnlmnmds eg:scoﬂlmn rog pd&t@ssmhecalrmaa,t drigadiceamiddbases such as
adm ni st ered onb atl t .a ferred enbodi nment

of the i nvgrn?dll)g?l e h}evn \A%%lmg’czlﬁ ‘i‘l%ﬂ“ﬂ&‘P?‘lF“%"n ﬁ TaREqPslsthyjemine or 4-NN-
adm ni ster eldnetlwlmntpyﬁnamleon MAG-D11ﬁetEﬂé1‘ﬁ1ﬁ61¥dpr;@B—.N’-’éih9ﬁar?§d1mQXe ey d@ichloride

exanpl efer n t ol am de | i bencl am de
gli rrep?}to i dgEBé "bl ?n dTI%cﬁg‘%V EthytlanPﬁOPé(“ﬁ‘P%flérﬂfﬁﬁa@ﬁb‘é‘eﬂlwﬁtfoofester
t he i nvent ifeimatibhe quadﬁarﬁi@lﬁi@épibp}% BrgeY, lb@rbb&lﬁﬁeél q{}dﬁEﬁo&& ¢ (BDO) in

a bi guani such

adm ni stered jn conbj jna
exanpl e an(T"‘Ei‘bm{i}&‘;ﬂ}a with f@%@?@ﬁ%@m%? Epﬁf)rpf - Wdaoxﬁﬁlé‘ﬁléﬁmé@(HOSU) and, where

appropriate, a base such as N, N-diisopropylethylamine is preferably used for amide formation.

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

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



In a preferWoOR0KNIBIOkent of the invention, the conmpounds ecameliodd/000262
to the invention are admnistered in conbination wwth a DPP-1V

i nhibitor, such as, by way of exanple and2by way of 25 preference,
sitagliptin and vildagliptin. In a preferred enbodi nent of the

i nvention, reduecdmeponiffis caaphsfitinQ.5105 bid: They 28 bbmIIgtiried Flthhéd Shi¥pheric
in conbination wth a PPAR-ganma agoni st, for exanple fromthe class

of the thid28f1 iedi ones, such as, by way of exanple and by way of
preference, pioglitazone or rosiglitazone. -63 - The hypotensive

agent s ar e The ebrepaniyofuhdiermilo (fimap AsRRNINGreeOMRALGEm bf QR fhfe QW0 by
of the cal (ﬂ'lum ant agoni.sts ‘%ngf'éﬁgée sin | antagonists, ACE
c

i nhi bi t or s, MHEPESFR BTsTH 2P ,Saqfércﬁh . GORYEISE Bihers BRIRRIfase byrfepatment with a

di ureti6s. baseld? adidih eh elertelveiiPBA B RtoRiphiBethSMSQRR b B c:xt:lﬁﬁger resins, into the
conpounds accor di g{gﬁgo the invention are 5 adm nistered In ’

conbi nat i of*SRFFERC 3569 PfACiTIt EHyGRT safts okthe gomgroundsaceprding fo i anmehtidnasan also
by way of meep@pREravheRi fBstoptidde by2 Bk adhddi BE colREAREM i
diltiazern. In g pr ef erreg&gﬁr}hbpdi rsrzgnt_ %fggt he cionvent ?I)%r# D%I%Iés (?(t;nlﬁ%u?lxﬁléange
accor di ng tBropresiaahn Aeriesrmple with dvmibailise eesins. i n conbi nation with an
angiotensin Al antagonist, such as, by way of exanple and by way of
pref erence,, hiRsRLLRR, h&alit AR be LARIESAL LR usartan, ol nesartan,

or telmsartan. 10 | r?quﬂpr eferr e#enb%ﬁ%ts%hlgfﬂgﬁoeupf rvlv\%lec%trimé'rr:l?e Rifignt in the
conpourl@s &ewpeuainegf the farmulag Ne AYD.AERE), &5 GIBHEVED and (LMD biniatthedfdicals
with an ACE4i phiLbif0r,1s SHCch 1a$:7 b v of exanple .and by way of
preferenpg%’elgg afpé!’% ’c?z;p’)?‘opfﬁi 15 IOIIN% nofﬂpﬁla?’ . B‘F‘Fflﬁﬂ?ri? &) Eigpifino, hydroxyl,
fosi nopri | metgaptoogili darbopglr growfQpF irday,OfF ekpARAOBF tquirdd) aBo BE GE&EASH temporarily
enbodi nent oft%c%%e '”Vﬁ-ﬂt i.on, the conmpounds according to the invention
are 15 adnmPHi fogm; The drHRdRciion sdierrval dfetugh pertesive eraspe ddkes plaseldih this
as, by way cofineeicapy Qodvastidayl Wetho® kil ﬁﬁlﬁ%ﬁtideole%ﬂﬁs?rgo[lﬁgé, for example, T.W
atenol ol_, tirnol ol ﬂgl ndol ol , al prenol ol, oxprenolol, penbut ol o e 2N
bupr andfol Crefae iapt BipMoWuth faefeesive GrawisritiGreanic Suhasial Wlley, NowaY ok, 1999; M.
met opr ol ol ,Boaﬁisﬂég%@w BE@bARY OfR Pradics QP D1: 4 8oLk ol;

| abetal ol , carvedilol, adapzikgl ol , Clland%gfeglu?gSﬁg%%%?%n%efegg%(%ﬁrh r1984]'
bucindolol . 20 |n a preferred enbodi ment of the invention, the
conpounds d&¢ dPECrgd EBati¢iae prteative Banpay tichibrirefbrablaed is vertloutdiyoabinyh (Boc)
with an al phged-SleRhMonfl (@ KEE prtdted | 2,204, by, va

of preference, pr gg%si Ir?h (Ijr:l a SFefer?g@u%%gég@n%g%p@fe%ﬁ%a Pﬁ%@’ﬁ?%ﬁﬁ?gﬁyl
t he conpoudistiesaraferal)y rest-butd or henemt EGmiratien efithésmpsteetiedsroups is carried out by
conbi napi o Wehitbndl [ of examl e and by way of .
preference, 25 Tur ogigﬁgggé,pgﬁa%@? Qtorf1 %g?tﬁ%{‘o‘\r(@%r% e 20 icf?'a5 nydroger cloride
bendr of | uniyérpgen bremidshdrotriflubioacetid eacidhinda dekiosadteni amhds, dioxane, diethyl ether,

hydr of | umet;hi azi hiazide, polythiazide, .

t ?/i chl or on‘tg? h?’gdznlqeg]gn Q@{}F&éﬁ%? ‘%@I tlﬁl?j Sﬁnél?laﬁ?oﬁl a‘éﬂévrl?leﬁ@?pﬁqﬁrt‘%? a5 fpke place without an
qui net hazordditienabinez sbleai. de the dhself beraplhad derizgliexycambiia a0batEle group, these can
gl ycerol, iaféo%orrtcarind%:.l mal{n i tol 1 am | oride or friapteren. Ina
preferred ERDEHITFRAFLLY PRESFIDSEPIRC PERECE 8hp SRt eately st Blimingfiontns the
i nvent i26n ateecBbagdivups Sittfonel may BRI HpiobBste Bt khrridd ol HASHAERRE 18" one-pot
m ner al ocorti coi d.recelpt or antagoni st, such as, by way of exanple angl

by way of PPEFRFBNREPAEGITFASHY SiPSone or eplerenone. - 64 - In a

preferred enbodi nent of the invention, the conpounds according to the

i nventi on aoepradite ndefhed edlt isichiptirRatdn® NfoWirdmovingy SHRRT SSRIubs, MRS SHLRSunds
ant agoni st, sugh as b}; Wagl of exanpl e and by way of preference,

coni vapt an 2% 1%‘8;%‘?1{“ THIRD GHeITES 2SRSUEpengign In Prganic goivefisrat tgm temperature.
embodi ment S@irirgfCrobftiMefidrtive if REpr6 LB Ackeh REEQEH 0krd1 AadsE ﬂe%@é‘.tﬁa%um
are 5 admnistered in conbination with an organic nitratwe or

donor, 39ucﬁre§‘§?n°595 BEG" &t SERASP! BoBnEmBYatieryinofopperena rfen elayss Gt wompounds
Ni tropr ussi@lRrdisy bhRAhYER6Phre subSQROL) H8-AVAML gt €. | sosor bi de

Y



10 by way dVOR036/88@lte, cardi ac gl ycosi des (di goxin), PCT/EP2010/000262
bet a- adrener gi ¢ and dopam nergi ¢ agoni sts, such as isoproterenol,
adrenal i ne, noradrenaline, dopam ne or dd@Butam ne. In a preferred

enbodi ment of the invention, the conpounds according to the invention
are adni ni Sther @dhpotnds osfbihnafoirouiasr(V) (@), i(mm,hmm%ﬂﬁ; (BN aRP (XVII) are
reser pi ne, clonidhpe Oﬁ%ﬁlphiﬁ nmet ldﬁpﬁ or In conbination with

pot assi um CRAMTET* AgbRT et °F SURHR a@ﬂ’m't oXiettyre, of they,gapebe prepared by methods
15di hydr al anjto@ar@lin thy tteddt@zi ne, or wi th substances which rel ease
nitrogen oxi de, such as glycerol nitrate or sodium nitroprusside.

Antithronbaotics are.to.be_under o] ani n r ef er abl

conmpounds f Sﬁ??ﬂ%m6§gU€e8¥mﬁﬁ%abﬁaggﬁi¥?§ T ﬂgéﬁﬂpdﬁﬂﬁiﬂgwga%ﬁﬂofDaﬁ
the antiscoagudland gws also foim Parpbethesubpd: AR T KB gﬁesé?ﬂ‘t inkERioh HE/L R ents having
t he conpounds according.to the invention are 2 din

adm ni stere
combi nat i ori"S#¢angs BiveR 0¥ aggregati on i nhibitor, such as, by way of
exanpl e and by way of preference, aspirin, clopidogrel, ticlopidine -
or di pyri darmelprephiatién pf B @bipEmeRREIIIRND 1o intdHBoh BUMERY fllgg}ratetdhﬁ the synthesis
conpounds accordjng to the invention are adm nistered in conbi at) on
with a thrdﬂﬁPﬁSL%ﬁWbitor, such as, by way of exanple and by way of
preference, xinelagatran, nelagatran, dabigatran, bivalirudin or

cl exane. 2%chdine® preferred enbodi ment of the invention, the conpounds
according to the invention are adm nistered in conbination with a
GPlIb/Illa antagoni st, such as, by way of exagpl e and by way of
preference, tirofiban or abciximb. In a pH ferred enbodi nept of the

i nvention, the conpounds accor dp t iAyenbion are~adpnQi st er ed
in conbination with a factor Xa inhibiftor,” suffh as, %ﬁ way of B®xanpl e
and by way of 30 preference, rivaroxal®an (BAYO59-7939), DU 176D,

api xaban, otam xaban, fi dexaban, razaxaban, fondapari nux,

i drapari nux, PNMD-3112,. YMolL50, | CFA-1982, ENMD 503982, 7

M.N-1021, DX 9065a, %?c\ygg?, JTV 803, SSR- 126512 o tebmr  vo
2010/086101PCT/EP2044\000262 -65 - In a preferred eabgdianeot,onf the

i nvention, the conj ds according to the inventionh are adm ni stered
in conbination witR Beparin or a | ow nol ecul ar wei ght (LMAN heparin
derivati ve. In a preferred enbodi nent of the jnv@ntion, the

conpounds accor ¥xag Qhe i nvention are admini's ergg in conbination
with a vitam n K antagoni st, such as,* byomﬁy“QLw NdBUy way b5
of preferenggr ™ seUMythg context ofllthe pregent inwention,

particul ar prefefence is gi enfo conbi nat Pons corfprising at | east
one of the c unds accordithg{to the invention and al so one or nore
further active ingredients sel d fromthe group consisting of

HMG CoA reductase inhibitors ( ins), diuretics, beta-receptor

bl ockers, organic nitrates and\¥g donors, ACE inhibitors, angiotensin
Al'l 10 antagoni sts, al dosterone apd m neral ocorticoid receptor

ant agoni sts, vasopressin receptor antagoni sts, plateglet aggregation

i nhi bitors and anticoagul ants, and al so their use forz the treatnent

and/ or prevention of the disorders neq}?bugﬁ = Nhe-present
3 risingoat

i nvention furthernore provides nedi canents co | east “one
conpound according to the invention, al |y toget her mi&@kgpe or
nore inert nontoxic pharnaceutically suitabl e auxiliaries, and
al so their uagﬂkngth}Qypmmﬁes ment iofrféd above. The conpounds
according to-the invention can acfssyskenmsgally and/or |ocally. For

this purposeg tragyH,6an be adm niste a suitabl e manner, such as,

for exanple, ,qrally. parenteral Ly, al | nasal |y, sublingually
h ’ 3' ,d I 3 ’ ’ ’
lingual Iy, buccally” e{raeérct al | y:Cdernal TV, Sr/ayn\s‘ﬂ@@lly,

conjunctivally, otically or as an_l nplant or t. 20For these

adm ni stration routes, the conpbttinds according t§ the invention can

10 cl



sui t abl e adWOrR046/08G10dn forns. Suitable for oral adm ni str ®OToErA16/000262
adm nistration fornms which work in accordance with the prior art and

rel ease the conpounds according to the i-idention rapidly and/or in

nodi fied form and which conprise the conpounds according to the

i nvention iShgng3talline and/ or anorphicized 25 and/or dissolved

form such as, for exanple, tablets (uncoated or coated tablets, for
exanple with enteric.goagsowr coats which dissolve in a del ayed

manner or are insolupl e and which control the rel ease of the conpound
according to the invegtion), filns/wafers or tablets which dissolve
rapidly in the orality, films/lyophilizates, capsules (for

exanpl e hard or so gel atin capsul es), sugarcoated tablets,

gr anul es, pelleéé, pomde , emul sions, susp nS|on$ED@¢bm§obﬁcppDMF
sol uti ons. = idninistrakiﬁﬁ ke place hy
circumventing a bi gabsgrption step (for Bxanple |ntrayamgu§4d
intraarteriald’y, N ntrNACas i S, |ntrasp?nally or |ntralunbar1y) or
wi t h bi oabsorptign (for exanpke/ i ntranuscul arly, subcutaneously,

i ntracut aneouBCy, percutaneously or - 66 - intraperitoneally).

Adm nistration forns suitable fgryparenteral adm nistration are inter
alia preparations for inj ectioinfusion in the formof solutions,
suspensi ons, enul sions, |yophilTZ4tes or sterile powders. Suitable
for other adm nistration routes arg@, for exanple, nedicanments
suitable for inhalation 5 (|@per alia powder inhalers, nebulizers),
nose drops, solutions or %Prays tablets to be adn1m¢§¥%red

l i ngual Iy, sublingualty~er ctah)y, films/wafers orf capsul es,
suppositories, prep rationsgto be adnministered to gars or eyes,

vagi nal capsul es, (Rous suspensions (lotions, shaking m xtures),

| i pophilic suspens , ointnments, creams, transgermal therapeutic
systens (for exanple plasters)xTﬁﬁII< past ese fo nslk@omders for
pouring, inplangs orlstepts. 10Preferene 5 ol veqjto o84 DR

par ent er al adnlnlslra on, in particula or@l and intravenous

admi ni strati op~_The_ceupouqds according to Khe |nvent|on can be
converted i"hto the dni M sti@t ron fo
carried out in manner knows=per se by HIX|ﬁ@H@L@hCEnert non-t oxi c
pharnaceuticék?y sui tabl e auxi Ni_aries. These auxiliaries include
inter alia carriers (for exam 15 mcrocrystalline cellulose,

| actose, marmitol), solvents ( exanpl e liquid polyethyl ene
glycols), emulsifiers and di spersants or wetting agents (for exanple
sodi um dodecyl sul fate, pol yoxysofhitan ol eate), binders (for exanple
pol yvi nyl pyrrolidone), synthetie and natural polyners (for exanple

al bum n), stabilizer;ﬂ&igé exahpl e antioxidants, such as, for

exanpl e, ascorbic acpd) anfs (for exanpl e inorganic pignents,
such as, for exanplel iron oXidek), and ZOfgﬂvor and/ or odor
corrigents. In geng it haspfeey be advantageous in the
case of parenteral nistration Fg adm ni ster anounts of about
0.001 to 1 ng/ kg, pregfterably about 6. 0Lk 0.5 ng/ kg of body wei ght
to obtain effechtve fteswNs. In the case of oral adm nistration, the
dosage is from abofjt 01 to 100 ng/ kg, preferably fromabout 0.01 to

20 ny/ kg and yeL DA cgba\%¥\preferably fromO0.1 to 25 10 ng/ kg of

i

body wei ght"™Cl n plt% ofS't hi st may be necessary to deviate from
t he anmounts oned, nanel ependi ng on body wei ght,

adm nistratio Croute i ndi vi du

the type of preparation and t
adm ni stration takes place. Th In some cases it may be sufficient
to adm nister | ess than the aboveyenti oned m ni rum anount, whereas in
other 30 cases the upper limt néhtioned has to be exceeded. In the

response to the active ingredient,
or the interval at which



- 67 - The WoOr20ew98get in the tests and exanpl es bel ow ar e pCaMEDH30/000262
i ndi cated otherw se, percentages by weight, parts are parts by

wei ght. Solvent ratios, dilution ratios-asd concentrati ons of
liquid/liquid solutions are in each case based on volune. -68 -

A. Exanpl es Sahbisiegiyatthonempeents accofdinpe QS thEX nﬁlﬁ@eim' BaveOns eRtfbR dMe useful

doublett (in NWVR). dddoubl.et of doublets

DBUL, 8- di éi’ﬁﬁ“@%‘%i’%‘fﬂg Aty Shgeipuny aéaé‘ferﬂéfqg?rﬁ -RagiFularly. huigabla &rthp pyophylaxis
DCl di rect ah&oi edtmdnoof dskdegd (i n M5) DVFN, N-di met hyl f or mami de
DVSQdi et hyl sul f oxi de eeenanti onmeric excess El el ectron inpact

I oni zati on ESl el ectro lonjzatign (in M5) Etethy

m p. mel ti n&ih P%TP)‘I??BH‘EB? %‘3“"1%2%% @%“&?P@%*éﬁ?‘)édmmogh@ jpaention mh?@xplwqmbythelr

chromat 6gr apliyh as potent, selective ligands at adenosine Al and/or A2b receptors. Here, they act as
sclective Al agonists or as selective dual A1/A2b agonists. The compounds according to the

invention have an advantageous therapeutic and/or pharmacological activity profile.

In the context of the present invention, "selective ligands at adenosine A1 and/or A2b receptors”
are adenosine receptor ligands where firstly a marked activity at A1 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 to the invention can act as full
or as partial adenosine receptor agonists. Partial adenosine receptor agonists are defined here as
I5  receptor ligands which trigger a functional response at adenosine receptors which is less than that
of full agonists (such as, for example, adenosine itself). Accordingly, partial agonists have lower

activity with respect to receptor activation than full agonists.

The compounds according to the invention and their salts of the formula (I) in which R? is not
hydrogen represent useful prodrugs of the active ingredient compounds of the formula (D) in which
20 R’ represents hydrogen. Firstly, they have good stability at various pH values, and secondly they
are, at a physiological pH and in particular in vivo, efficiently converted into the active ingredient
compound of the formula (I) in which R® represents hydrogen. The prodrugs according to the
invention moreover have improved solubilities in aqueous or other physiologically tolerated media,
making them suitable for therapeutic use, in particular on intravenous administration. In addition,
25  the bioavailability from suspension after oral administration is improved by comparison with the

active ingredient compounds of the formula (I) in which R’ represents hydrogen.

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

30  the heart, and of metabolic disorders and kidney disorders.

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

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



cat, cat al ytWe 208%@8@@hcentrated LC- MSl i qui d chr omat ogr aphy PCavicb5d0/000262
mass spectronetry lit.literature (reference) Menethyl

MeCNacetonitrile m nm nute(s) MSmass specr-onetry

NMWN- et hyl nor phol i ne NMRnucl ear nagnetic resonance spectronetry

quartet (i rexddyf, ressanosiafdlowimgReHddnldlaRrar @f@)ldnﬁiﬂ&ﬁﬁ BIOEIE’N{;QSJEF ﬁ@@é’ﬁ‘fdlal infarction,
L?g}?g;gt gr ﬁgRteE:g}()g%; ﬁ%{gr%% &%for() Cl)ﬁ%o%? o é":l‘tré ebrgﬂog,l} acute coronary syndrome
TFAt ri f | uorvdethowt $T clavdtidn, Tdtible hridameAbR aubial pectoris, myocardial insufficiency, princemetal
angina, persistent ischemic dysfunction ("hibernating myocardium"), temporary postischemic

5  dysfunction ("stunned myocardium"), heart failure, tachycardia, atrial tachycardia, arrhythmias,

atrial and ventricular fibrillation, persistent atrial fibrillation, permanent atrial fibrillation, atrial

fibrillation with normal left ventricular function, atrial fibrillation with impaired left ventricular

function, Wolff-Parkinson-White syndrome, disturbances of peripheral blood flow, elevated levels

of fibrinogen and of low density LDL, and elevated concentrations of plasminogen activator

10 inhibitor 1 (PAI-1), especially coronary heart disease, acute coronary syndrome, angina pectoris,

heart failure, myocardial infarction and atrial fibrillation.

In the context of the present invention, the term heart failure includes both acute and chronic
manifestations of heart failure, as well as more specific or related types of disease, such as acute
decompensated heart failure, right heart failure, left heart failure, global failure, ischemic
15  cardiomyopathy, dilated cardiomyopathy, congenital heart defects, heart valve defects, heart
failure associated with heart valve defects, mitral stenosis, mitral insufficiency, aortic stenosis,
aortic insufficiency, tricuspid stenosis, tricuspid insufficiency, pulmonary stenosis, pulmonary
valve insufficiency, combined heart valve defects, myocardial inflammation (myocarditis), chronic
myocarditis, acute myocarditis, viral myocarditis, diabetic heart failure, alcoholic cardiomyopathy,
20 cardiac storage disorders, and diastolic and systolic heart failure and acute phases of worsening

heart failure.

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

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

The compounds according to the invention are furthermore suitable for the prophylaxis and/or
25  treatment of thromboembolic disorders, reperfusion damage following ischemia, micro- and
macrovascular lesions (vasculitis), arterial and venous thromboses, edemas, ischemias such as
myocardial infarction, stroke and transient ischemic attacks, for cardio protection in connection
with coronary artery bypass operations (CABG), primary percutaneous transluminal coronary
angioplasties (PTCAs), PTCAs after thrombolysis, rescue PTCA, heart transplants and open-heart
30 operations, and for organ protection in connection with transplants, bypass operations, catheter

examinations and other surgical procedures.

Other areas of indication for which the compounds according to the invention can be employed
are, for example, the prevention and/or treatment of disorders of the urogenital tract, such as, for

example, irritable bladder, erectile dysfunction and female sexual dysfunction, but in addition also
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[ nstrurrent M cromass . ZQ HPLC instrunme X
W DAD, coff }é‘fp{ed concentrations of poStprandial plasma triglycerides, hypoalphahpc)protemenua combined

20 hyperlipidemias), in particular of diabetes, metabolic syndrome and dyslipidemias.

In addition, the compounds according to the invention can also 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, HCMYV, HIV), cachexia, osteoporosis,

gout, incontinence, and also for wound healing and angiogenesis.

25 The present invention furthermore provides the use of the compounds according to the invention

for the treatment and/or prevention of disorders, in particular the disorders mentioned above.

The present invention furthermore provides the use of the compounds according to the invention

for preparing a medicament for the treatment and/or prevention of disorders, in particular the

disorders mentioned above.

30 The present invention furthermore provides a method for the treatment and/or prevention of
disorders, in particular the disorders mentioned above, using an effective amount of at least one

compound according to the invention.
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15  psychopharmaceuticals.

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

antidiabetic, blood pressure reducing active ingredient and/or agent having antithrombotic effects.

The compounds according to the invention can preferably be combined with one or more

20 lipid metabolism-modulating active ingredients, by way of example and by way of preference
from the group of the HMG-CoA reductase inhibitors, inhibitors of HMG-CoA reductase
expression, squalene synthesis inhibitors, ACAT inhibitors, LDL receptor inductors,
cholesterol absorption inhibitors, polymeric bile acid adsorbers, bile acid reabsorption
inhibitors, MTP inhibitors, lipase inhibitors, LpL activators, fibrates, niacin, CETP inhibitors,

25 PPAR-0r, PPAR-y and/or PPAR-8 agonists, RXR modulators, FXR modulators, LXR
modulators, thyroid hormones and/or thyroid mimetics, ATP citrate lyase inhibitors, Lp(a)
antagonists, cannabinoid receptor 1 antagonists, leptin receptor agonists, bombesin receptor

agonists, histamine receptor agonists and the antioxidants/radical scavengers;

* antidiabetics mentioned in the Rote Liste 2004/I1, chapter 12, and also, by way of example and
30 by way of preference, those from the group of the sulfonylureas, biguanides, meglitinide
derivatives, glucosidase inhibitors, inhibitors of dipeptidyl-peptidase IV (DPP-IV inhibitors),

oxadiazolidinones, thiazolidinediones, GLP 1 receptor agonists, glucagon antagonists, insulin
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N2, N6- bi s( teer, n |nate 32. 7 (0
mol ) of N2, N%ﬁ § he{gtg é@%ﬁ éi ony %1 % ‘f LM OV\é’FeéerFI?‘th Ogl% gm“p "ot the
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1- (3-di net hyl am nopr opyl) - 3- et hyl car bodi i m de hydrochl oride, 17.4 ny
(0.129 mol) otd -hydr oxy- 1H benzotri azol e hydrate and 55.5 ng (0. 429
mol ) of N, N i1 sopropyl et hyl ami ne were added, and the m xture was
then stirred at RT for 15 mn, 64 ng (0.086 mvl) of 2-

{442- (azet iedi vasbpryskin-réeeptbf 2xt{gbnisla] or ophenyl ) -1, 3-t hi azol - 4-yl ] net hyl }
sul fanyl)- 3, 5-di cyanopyri di n-4-yl ] phenoxy} ethyl L-alaninate
trlfluoroacetate l[é tng %ﬁh were then added and the m xture was
stirred at "R B ePHrgH" Wf%de product was purified by
preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 76 ng

(92% of theoryc)mpaﬁndshﬂthtp@mge&msmﬂdi ;10LCG- M5 (Method 6): R, =
3.30 mn; Ms (ESIpos): rﬂz = 959 [I\/H—I]t "The exanples listed in Table

1 were repared angl ogolg; hy *r% Ie 3A fromthe approErlate
starti r}g met EPPRyuads whic bi 5|d@gr atlolEQ%%]n"e gpggosine monophosphate (cGMP) and/or
cyclic adenosine monophosphat (cAMP), such as, for example, inhibitors of phosphodiesterases

(PDE) 1, 2, 3, 4 and/or 5, in particular PDE 5 inhibitors, such as sildenafil, vardenafil and

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

e natriuretic peptides, such as, for example, "atrial natriuretic peptide" (ANP, anaritide), "B-type
20 natriuretic peptide” or "brain natriuretic peptide” (BNP, nesiritide), "C-type natriuretic peptide"
(CNP)} and also urodilatin;

e agonists of the prostacyclin receptor (IP receptor), such as, by way of example, iloprost,

beraprost, cicaprost;
* inhibitors of the I¢ (funny channel) channel, such as, by way of example, ivabradine;
25 e calcium sensitizers, such as, by way of example and by way of preference, levosimendan;
» potassium supplements;

* NO-independent, but heme-dependent stimulators of guanylate cyclase, such as, in particular,

the compounds described in WO 00/06568, WO 00/06569, WO 02/42301 and WO 03/095451;
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* NO- and heme-independent activators of guanylate cyclase, such as, in particular, the
compounds described in WO 01/19355, WO 01/19776, WO 01/19778, WO 01/19780, WO
02/070462 and WO 02/070510;

e inhibitors of human neutrophil elastase (HNE), such as, for example, sivelestat and DX-890
(Reltran);

* compounds which inhibit the signal transduction cascade, such as, for example, tyrosine-kinase

inhibitors, in particular sorafenib, imatinib, gefitinib and erlotinib; and/or

* compounds which modulate the energy metabolism of the heart, such as, for example, etomoxir,

dichloroacetate, ranolazine and trimetazidine.

Lipid metabolism-modifying active ingredients are to be understood as meaning, preferably,
compounds from the group of the HMG-CoA reductase inhibitors, squalene synthesis inhibitors,
ACAT inhibitors, cholesterol absorption inhibitors, MTP inhibitors, lipase inhibitors, thyroid
hormones and/or thyroid mimetics, niacin receptor agonists, CETP inhibitors, PPAR-0. agonists
PPAR-y agonists, PPAR-8 agonists, polymeric bile acid adsorbers, bile acid reabsorption

inhibitors, antioxidants/radical scavengers and also the cannabinoid receptor 1 antagonists.

In a preferred embodiment of the 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 of example and by way of preference, lovastatin, simvastatin, pravastatin,

fluvastatin, atorvastatin, rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a squalene synthesis inhibitor, such as, by way of example and

by way of preference, BMS-188494 or TAK-475.

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

preference, avasimibe, melinamide, pactimibe, eflucimibe or SMP-797.

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

and by way of preference, ezetimibe, tiqueside or pamaqueside.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an MTP inhibitor, such as, by way of example and by way of

preference, implitapide, BMS-201038, R-103757 or JTT-130.
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In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a lipase inhibitor, such as, by way of example and by way of

preference, orlistat.

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

example and by way of preference, D-thyroxine or 3,5,3"triiodothyronine (T3).

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

and by way of preference, niacin, acipimox, acifran or radecol.

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

preference, dalcetrapib, BAY 60-5521, anacetrapib or CETP vaccine (CETi-1).

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-y agonist, for example from the class of the

thiazolidinediones, such as, by way of example and by way of preference, pioglitazone or

rosiglitazone.

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

administered in combination with a PPAR-3 agonist, 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 compounds according to the invention are
administered in combination with a polymeric bile acid adsorber, such as, by way of example and

by way of preference, cholestyramine, colestipol, colesolvam, CholestaGel or colestimide.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a bile acid reabsorption inhibitor, such as, by way of example
and by way of preference, ASBT (= IBAT) inhibitors, such as, for example, AZD-7806, S-8921,
AK-105, BARI-1741, SC435 or SC-635.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an antioxidant/radical scavenger, such as, by way of example

and by way of preference, probucol, AGI-1067, BO-653 or AEOL-10150.
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In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a cannabinoid receptor 1 antagonist, such as, by way of example

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

Antidiabetics are to be understood as meaning, preferably, insulin and insulin derivatives, and also
orally effective hypoglycemic active ingredients. Here, insulin and insulin derivatives include both
insulins of animal, human or biotechnological origin and also mixtures thereof. The orally
effective hypoglycemic active ingredients preferably include sulfonylureas, biguanides,

meglitinide derivatives, glucosidase inhibitors and PPAR-gamma agonists.

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

administered in combination with insulin.

In a preferred embodiment of the invention, the compounds according to the 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.

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

preference, metformin.

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

of preference, repaglinide or nateglinide.

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

of preference, miglitol or acarbose.

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

preference, sitagliptin and vildagliptin.

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

rosiglitazone.
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The hypotensive agents are preferably understood as meaning compounds from the group of the
calcium antagonists, angiotensin AIl antagonists, ACE inhibitors, beta-receptor blockers, alpha-

receptor blockers and diuretics.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a calcium antagonist, such as, by way of ekample and by way of

preference, nifedipine, amlodipine, verapamil or diltiazem.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an angiotensin AII antagonist, such as, by way of example and

by way of preference, losartan, valsartan, candesartan, embusartan, olmesartan or telmisartan.

In 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 invention are
administered in combination with a beta-receptor blocker, such as, by way of example and by way
of preference, propranolol, atenolol, timolol, pindolol, alprenolol, oxprenolol, penbutolol,
bupranolol, metipranolol, nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol,
bisoprolol, carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol or

bucindolol.

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

way of preference, prazosin.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a diuretic, such as, by way of example and by way of preference,
forosemide, bumetanide, torsemide, bendroflumethiazide, chlorothiazide, hydrochlorothiazide,
hydroflumethiazide, methyclothiazide, polythiazide, trichloromethiazide, chlorothalidone,
indapamide, metolazone, quinethazone, acetazolamide, dichlorophenamide, methazolamide,

glycerol, isosorbide, mannitol, amiloride or triamteren.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an aldosterone or mineralocorticoid receptor antagonist, such as,

by way of example and by way of preference, spironolactone or eplerenone.
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administered in combination with a vasopressin receptor antagonist, such as, by way of example

and by way of preference, conivaptan, tolvaptan, lixivaptan or SR-121463.

In a preferred embodiment of the invention, the compounds according to the invention are
5  administered in combination with an organic nitrate or NO donor, such as, by way of example and
by way of preference, sodium nitroprusside, nitroglycerol, isosorbide mononitrate, isosorbide

dinitrate, molsidomin or SIN-1, or in combination with inhalative NO.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a positive-inotropic compound, such as, by way of example and
10 by way of preference, cardiac glycosides (digoxin), beta-adrenergic and dopaminergic agonists,

such as isoproterenol, adrenaline, noradrenaline, dopamine or dobutamine,

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with antisympathotonics, such as reserpine, clonidine or alpha-
methyldopa, or in combination with potassium channel agonists, such as minoxidil, diazoxide,
15  dihydralazine or hydralazine, or with substances which release nitrogen oxide, such as glycerol

nitrate or sodium nitroprusside.

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

platelet aggregation inhibitors or the anticoagulants.

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

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

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

preference, ximelagatran, melagatran, dabigatran, bivalirudin or clexane.

25 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a GPIIb/ITla antagonist, such as, by way of example and by way

of preference, tirofiban or abciximab.

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

30  preference, rivaroxaban (BAY 59-7939), DU-176b, apixaban, otamixaban, fidexaban, razaxaban,
fondaparinux, idraparinux, PMD-3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021,
DX 9065a, DPC 906, JTV 803, SSR-126512 or SSR-128428.
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The present invention furthermore provides medicaments comprising at least one compound
according to the invention, usually together with one or more inert nontoxic pharmaceutically

15 suitable auxiliaries, and also their use for the purposes mentioned above.

The compounds according to the invention can act systemically and/or locally. For this purpose,
they can be administered in a suitable manner, such as, for example, orally, parenterally,

pulmonally, nasally, sublingually, lingually, buccally, rectally, dermally, transdermally,

conjunctivally, otically or as an implant or stent.

20  For these administration routes, the compounds according to the invention can be administered in

suitable administration forms.

Suitable for oral administration are administration forms which work in accordance with the prior
art and release the compounds according to the invention rapidly and/or in modified form and
which comprise the compounds according to the invention in crystalline and/or amorphicized
25  and/or dissolved form, such as, for example, tablets (uncoated or coated tablets, for example with
enteric coats or coats which dissolve in 2 delayed manner or are insoluble and which control the
release of the compound according to the invention), films/wafers or tablets which dissolve rapidly
in the oral cavity, films/lyophilizates, capsules (for example hard or soft gelatin capsules), sugar-

coated tablets, granules, pellets, powders, emulsions, suspensions, aerosols or solutions.

30  Parenteral administration may take place by circumventing a bioabsorption step (for example
intravenously, intraarterially, intracardially, intraspinally or intralumbarly), or with bioabsorption

(for example intramuscularly, subcutaneously, intracutaneously, percutaneously  or
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intraperitoneally). Administration forms suitable for parenteral administration are inter alia

preparations for injection or infusion in the form of solutions, suspensions, emulsions,

lyophilizates or sterile powders.

Suitable for other administration routes are, for example, medicaments suitable for inhalation
(inter alia powder inhalers, nebulizers), nose drops, solutions or sprays, tablets to be administered
lingually, sublingually or buccally, films/wafers or capsules, suppositories, preparations to be
administered to ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking mixtures),
lipophilic suspensions, ointments, creams, transdermal therapeutic systems (for example plasters),

milk, pastes, foams, powders for pouring, implants or stents.

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

administration.

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

flavor and/or odor corrigents.

In general, it has been found to be advantageous in the case of parenteral administration to
administer amounts of about 0.001 to I 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 to

100 mg/kg, preferably from about 0.01 to 20 mg/kg and very particularly preferably from 0.1 to
10 mg/kg of body weight.

In spite of this, it may be necessary to deviate from the amounts mentioned, namely depending on
body weight, administration route, individual response to the active ingredient, the type of
preparation 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 amount, whereas in other
cases the upper limit mentioned has to be exceeded. In the case of the administration of relatively
large amounts, it may be expedient to divide these into a plurality of individual doses which are

administered over the course of the day.

The working examples below illustrate the invention. The invention is not limited to the examples.
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The percentages in the tests and examples below are, unless indicated otherwise, percentages by

weight; parts are parts by weight. Solvent ratios, dilution ratios and concentrations of liquid/liquid

solutions are in each case based on volume.
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A. Examples

Abbreviations used:

ag. aqueous
Ex. Example
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
EI electron impact ionization (in MS)
ESI electrospray ionization (in MS)
Bt ethyl
m.p. melting point
h hour(s)
HPLC high-pressure, high-performance liquid chromatography
cat. catalytic
conc. concentrated
LC-MS liquid chromatography-coupled mass spectrometry
lit. literature (reference)
Me methyl
MeCN acetonitrile
min minute(s)
MS mass spectrometry
NMM N-methylmorpholine
NMR nuclear magnetic resonance spectrometry
q quartet (in NMR)
rac. racemic
RP-HPLC reversed-phase HPLC
RT room temperature
R, retention time (in HPLC)

] 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 (L.C-MS):

Instrument: Micromass Quattro Micro MS with HPLC Agilent Series 1100; column: Thermo
Hypersil GOLD 3y 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength formic
acid, mobile phase B: 1 1 of acetonitrile + 0.5 m! of 50% 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 detection: 210 nm.

Method 2 (I.C-MS):

Instrument: Waters ACQUITY SQD UPLC Systen; column: Waters Acquity UPLC HSS T3 1,8u
50 x Imm; mobile phase A: 11 of water + 0.25 ml 99% strength formic acid, mobile phase B: 11
of acetonitrile + 0.25 ml 99% strength formic acid; gradient; 0.0 min 90% A — 1.2 min SHA—>
2.0 min 5% A; oven: 50°C; flow rate: 0.40 ml/min; UV detection: 210 — 400 nm.

Method 3 (I.C-MS):

MS instrument type: Micromass Quattro LCZ; HPLC instrument type: HP 1100 Series; UV DAD;
column: Phenomenex Gemini 3p 30 mm x 3.00 mm; mobile phase A: 11 of water + 0.5 mi of 50%
strength formic acid, mobile phase B: 1 1 of acetonitrile -+ 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 90% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min
1 ml/min, 2.5 min/3.0 min/4.5 min. 2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 4 (LC-MS):

Instrument: Micromass QuattroPremier with Waters UPLC Acquity; column: Thermo Hypersil
GOLD 1.9p 50 mm x 1 mm; mobile phase A: 1 1 of water + 0.5 ml of 50% strength formic acid,
mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A
— 0.1 min 90% A = 1.5 min 10% A — 2.2 min 10% A; flow rate: 0.33 mb/min; oven: 50°C; UV

detection: 210 nm.
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MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
Phenomenex Synergi 2.54 MAX-RP 100A Mercury 20 mm X 4 mm; mobile phase A: 11 of water
+ 0.5 ml of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength

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; UV detection: 210 nm.

Method 6 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
Phenomenex Gemini 3p 30 mm x 3.00 mm; mobile phase A: 1 | of water + 0.5 ml of 50% strength

10 formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0
min 90% A — 2.5 min 30% A — 3.0 min 5% A ~» 4.5 min 5% A; flow rate: 0.0 min 1 ml/min —
2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 7 (LC-MS):

MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:

15 Phenomenex Synergi 2y Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 1 1 of water + 0.5 m!
of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic
acid; gradient: 0.0 min 90% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0
min 1 ml/min — 2.5 min/3.0 min/4.5 min 2 mi/min; oven: 50°C; UV detection: 210 nm.

Method 8 (LC-MS):

20 MS instrument type: Micromass ZQ; HPLC instrument type: Waters Alliance 2795; column:
Merck Chromolith SpeedROD RP-18¢ 100 x 4.6mm; mobile phase A: 11 of water + 0.5 ml of 50%
strength formic acid; mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 10% B-> 7.0 min 95% B-> 9.0 min 95% B; oven: 35°C; flow rate: 0.0 min 1.0
ml/min=> 7.0 min 2.0 mV/min=> 9.0 min 2.0 ml/min; UV detection: 210 nm

25
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= 731 [ M+H] . Exanpl e 12A o

2-{442- (Azetidin-1-y1)-6-({[2-(4-ch| orophenyO-1, 3-thi azol -4-yl ] et hyl
| sul fanyl)-3,5- dicyanopyridin-4-ytNahenoxy} et hyl

N2, N5- bi s(tert-but oxycarbonyl)-L- hinate CI 75 ng (0.134 ranvol)
of
2-(azetidin-1-yl1l)-6-({[2-(4-chlorophenyl)-1, 3-thiazol-4-yl]methyl}-
suIfanyl)-444-(2-hydroxyethogmiphen)I]pxﬁNdlne 3,5-dicarbonitrile
[ Exanpl e 8], 133.53 ng (0.40

N2, 1\ 15- bi s(tert - but oxycar 1onyl) - ithine and 8.18 ng (0.067 mmol)
of 4- 5 dinethylaninopyridiné 2 . ged in 1 m of DW.
1 m of dichloronethane and 3837 rﬁj (0. Msof

1- (3- di et hyl am nopropyl) - 3- et hyl car bodi i m depykyd ochl ori de were
added, and the reaction solution was then stirred at 40C overni ght.
After cooling, water/ THF was added to the reacti op—solution in such
an anount that a clear solution was fornmed, and £ W oduct was
purified by preparative HPLC (acetonitril e/ water % TFA). This
gave 104 ny (89% of theory) 10 of the target compeer@d. LC- M5 (Met hod
6): RR = 3.35 mn; M5 (ESIpos): nrilz 874 [ M+H| t anpl e 13A 2-

{4] 2- (Aéetldln 1- yl) 6-({[2-(4- chlorophenyl) 1, 3-thiazol -4-yl |l met hyl }
sul fany1) - %hépregarﬁry&ﬂ%xa&gcﬁbanﬂwéb@bm%yéxaﬁbf@é'

N- (tert-butoxycarbonyl)-L-al ani nate

350ng( 0. 625l ) of 2- (azeti di n-1- ylg ({[2 (4- chlorophenyl) 1, 3-thiaz
ol -4- yl] m&q-MSKMetho 8): R, = 5.69 min; MS (ESIpos): m/z = 520 [M+H]".

sul fanyl) - 444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitrile

[ Exanpl e 8kxagpfh24 My (1.875 mmol) of
N-(tert-bufoxycarbonyl)-L-al anine and 38.17 ng (0.312 nunol) of 4-

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



5 di net hyl MOr8p¢P8@0he were initially charged in 3.3 nl ofrCEP2030/800262
m of TI-IF and 155.7 ng (0.812 mmol ) of

1- ( 3-di met hyl am nopropyl) - 3- et hyl car bodi-i7@i-de hydrochl ori de were

added, and the reaction solution was then stirred at 40C overni ght.
After cooling, the reaction solutioq,maivaHified by preparative HPLC
(acetonitrile/water + 0.1% TFA). THWYs gave 377 ng (83% of theory) of

the target conpound. 10 LCG-Ms (Methpd 6): Itt = 3.26 min; M
(ESIpos): mz = 731 [ MWHt Exanpl e &

{442- (([ 2- (4-Chl orophenyl)-1, 3-t
sul fanyl) - 3, 5-di cyano- 6- ( propyl
N- (tert-butoxycarbonyl)-L-al ani nat e
2- ({[2-(4-chl orophenyl) -1, 3- t\ azol
hydr oxyet hoxy) phenyl | - 6- ( pr opyl aw
[ Exanpl e 12], 765 ng (4.043 mol
N-(tert-butoxycarbonyl)-L-aIqg; Q674 mol ) of

4-di met hyl am nopyri dine 5 wer charlged "gn 10.3 m of
DVF/ di chl oronet hane (1:1). 336 ng (1.752 moly~af 1-(3-

di met hyl am nopropyl) - 3- et hyl carbodi i m de hydroch\ori de were added,
and the reaction solution was then stirred at RT g ni ght. The
reaction solution was freed from di chl oronet han t he residue was
purified by preparative HPLC (acetonitril e/ water % TFA). This
gave 929 ng (94% of theory) of the target conmpoung==10 LC- M5 ( Met hod
2): 12, = 1.54 mn; M5 (ESIlneg): mz = 731 [ Ma]. Thepﬁxanples listed
in Table 2 were prepared anal ogously to Exanple 14A Momthe
appropriate starting nmaterials. - 85 - Table 2: Exanple No.

Structure LSOV (2R84 nithdl] of Mahach.({[MB-hfsRiBhery Dk, 3- M1 A by Padtany1)-4-(4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 1A] were initially charged in 200

-4-yl ] methyl }
g ) pyri di n-4-yl | phenoxyl et hyl
758 ng (1.348 mmol) of

t hyl | sul f anyl) - 444-( 2-

ml of acetonitrile, and 6.76 g (57.69 mmol) of isopentyl nitrite and 7.76 g (57.69 mmol) of

5 copper(I) chloride were added. The mixture was stirred at 70°C for 6 h. After cooling to RT, 750

ml of 1N hydrochloric acid were added and the mixture was stirred for 30 min. The aqueous phase

was extracted three times with ethyl acetate. The combined organic phases were dried over sodium

sulfate. After removal of the solvent, the crude product was purified by column chromatography on

silica gel (mobile phase: toluene/ethyl acetate 4:1). This gave 10.8 g (69% of theory, purity 90%)

10 of the desired target compound. For further purification, the product may, if appropriate, be
triturated with diethyl ether.

LC-MS (Method 2): R, = 1.36 min; MS (ESIpos): m/z = 539 [M+H]".

"H-NMR (400 MHz, DMSO-de): 8 =7.95 (d, 2H), 7.75 (s, 1H), 7.61 (d, 2H), 7.57 (d, 2H), 7.18 (4,
2H), 4.77 (s, 2H), 4.10 (t, 2H), 3.75 (t, 2H).

15  Example 3A

2-{4-[2-(Azetidin-1 -yD)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl N2,Nﬁ—bis(tert-butoxycarbonyl)-L-lysyl-L-alaninate



HC 3N H \ O0¥0.2010/086101" . -ay...,......... ---",..."Ny0 CH3 PtA0EP1010/000262
OOH3 HNO rH_ 00..%....,..0H3 1-13013 .,...N/ S N--- C (68% of
theory) 1.51 mn (Method 2); rth = 848 -7386 - Exanple

10

CH, O
: H
0 HN O HC
H,C
W<CH3
NC X CN CH,
N lN/ =
N‘--.
Cl

32.73 mg (0.094 mmot) of NZ,W-bis(tert-butoxycarbonyl)-L-lysine were initially charged in 1.5 ml
of DMF. 19.8 mg (0.103 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride,
17.4 mg (0.129 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 55.5 mg (0.429 mmol) of N,N-
diisopropylethylamine were added, and the mixture was then stirred at RT for 15 min, 64 mg
{0.086 mmol) of 2- {4-[2-(azetidin-1-yl)-6-({[2-(4-ch10ropheny1)-1,3-thiazol—4-y1]methyl}sulfanyl)—
3,5-dicyanopyridin-4-yljphenoxy}ethyl L-alaninate triflucroacetate [Example 45] were then added
and the mixture was stirred at RT overnight. The crude product was purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 76 mg (92% of theory) of the target compound.

LC-MS (Method 6): R, = 3.30 min; MS (ESIpos): m/z = 959 [M+H]".

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

starting materials.



No. Struct WE 200810 [nmin] (Method); M5 (ES!): mfz [N +BECT/EEM10/000262

N H 1100....---...""."-ar."..."..NyOHo O...... X....CH HCO.'
3CH3 .. ... -NSLICG\S N-- 411 C (88% of74t-heory) 1.66 m n (Method
4); mz = 605 [ MFHRCC"'
Table 1:
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]
4A
¢H, o 0 1.62 min (Method 4);
O/\/O\H/\HJI\/\NJI\O m/z = 802
o b e
H,C™ CH,
Nao =N
“ | ~
Y
E/N N S
H»%\S
N=
Cl
(49% of theory)

*1




17A N H3C, ,W(2010/086101

NIP O (66%CHO r.3u OA rNCH3 H

©CHDE2630/000262
..... -Ns LIGNS It"- Cl
-75-
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESD): m/z
[M-+H]*
5A
eH, o o] 1.68 min (Method 4);
/\/Oxn/\NJ\/\ J\ m/z = 804
N
H N j’<c:-|3
o]
H,C™ “CH,
Naso =N
D
= i Z
X
HN™ °N7 s
s
CH, N=,
Cl
(94% of theory)

*1




of theory) WO 2109840k (Method 2); miz = 705 - 87 - ExanpPe€TNCP2010/000262
.Structure LCGMS: Rt [mn] (Method); M5 (ESI): mz [M+11l]+ 18A N

ONS.-... ../ 1110 OC) CH3 H3C->1 0CH3% -HN-,%% H H3C, ... ,,,0 CH3
N
Example Structure LC-MS:
No. R, [mix] (Method);
MS (ESI): m/z
[M+H]"
6A
CEZH3 O Ny 1.70 min (Method 4);
O H
0"\ \H/\NJ\‘/NTOnga m/z = 704 [M+H-
H CH +
o CH, O CH, ° |Boc]
Na =N
= | ~
Sy
HN N S
K‘%\S
CH, N
cl
(97% of theory)
*1

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

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

Example 7A

5 2 {4-[2-({[2-(4—Ch10r0phenyl)-1,3-thiazol—4-y1]methy1}sulfanyl)-3,5-dicyano~6-(pyrro]idin-1-
yDpyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alanyl-L-alaninate




/

88 -
[ M+H
2);

WO 2010/08609 of t heory) 3 38 min (Method 6); raizPETI3BB2016/000262

Exanple No. Structure LGMs: It [mn] (Method); MsS (ES!): mliz

19A

HCH3 O0..--"2,,,--ar,...... M™My0, .../ 1.51 mn (Method
rt H3 00 rah = 745
CH, O
z H CH,
O/\/O\H/\N N\H/O\‘/CHs
H
O CH, O (;H3
NS _N
AN 7
a
S
—
S
N--.

10

15

Cl

26.756 g (141.406 mmol) of N-{tert-butoxycarbonyl)-L-alanine together with 29.572 g (154.261
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 29.529 g (192.827
mmol) of 1-hydroxy-1H-benzotriazole hydrate and 55.979 ml (321.378 mmol) of N,N-
diisopropylethylamine were dissolved in 10 I DMF. 97.60 g (128.551 mmol} of trifluoroacetic acid
- 2-{4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-

yDpyridin-4-yl]phenoxy}ethyl L-alaninate (1:1) were then added, and the mixture was stirred at
room temperature for 3h. The reaction mixture was stirred into water and extracted with
dichloromethane. The organic phase was washed with water, dried over sodium sulfate, filtered
and concentrated. The residue was triturated with diethyl ether, and the solid was filtered off with

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

'H-NMR (400 MHz, DMSO-dq): 8 = 8.21 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.48 (d,
2H), 7.1 (d, 2H), 6.84 (d, 1H), 4.70 (s, 2H), 4.46-4.32 (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) 1.36 (s, 9H), 1.29 (d, 3H), 1.16 (d, 3H).



|ON CH3 N WO2010/08§48N  ---- --- C (95%of theoryPCI/EP2010/000262

-78 -

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

starting materials.

Tabie 6:
Example Structure LC-MS:
No. R; [min] (Method),
MS (ESI): m/z
[M+H]"
8A
¢H; 9 0 1.69 min (Method 4);

o/\/o\rK\LJ\/\NJ\ m/z =816

Cl

(53% of theory)

*1




WO 2010/ 086YE138EY0RHIB10/ 000262 - 89 - Exanple No. Struct uPETEPNH0/000262

ltt [mn] (Method); MBS (ES!): miz [ MrHr 20A CH3 1.57 min (Method
2); H3CL OCH3 mz = 876 -H 0.--- \5\79-...-01.(2/4."..."..... N
y, 0
Example Structure LC-MS:
No. R, [min] (Method);
MS (BESD): m/z
[M-+HT
9A
T j\ 1.68 min (Method 4);
O N H
o7 N~ m/z = 716 [M+H-
0 0 ) )< Boc]"

MNae =N
=
/I Z
=
e
\/\S
N--..

Cl

(88% of theory)

*1

,C” CH,




OH3C, . . . WoR010/0861813 cH, N\ Se- PCT/EP2010/000262
-80 -
Example Structure LC-MS:
No. R; [min] {Method);
MS (ESI): m/z
[M+H]*
10A ¢H, 9 0 1.77 min (Method 4);
H z CH,
o] N, o )< iBoc]"
\f H,C” cH
HC._ O
N \\ // N \|<CH3
~ CH,
\
K(\S
N"--.
Cl
(68% of theory)
*1

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

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

Example 11A

5 2-{4-[2-(Azetidin-1-y1)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl}methyl} sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy} ethyl N-(tert-butoxycarbonyl)-beta-alaninate




\ HNNS WO 2010/084191 4104  Cl (39% of theory)  *2 diPIRERI010/000262
purification; the crude product was purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). The prodict was then purified by

col um chr omat ography on silica gel 60 (nobile phase:

t ol uene/ acetonitrile 10:1).

10

H
o ~O N.__O«__-CH,
\n/ \I<CH3

0 O  CH,

Cl

101 mg (0.536 mmol) of N-(tert-butoxycarbonyl)-beta-alanine were initially charged in 2 ml of
DMF/dichloromethane (1:1). 44.5 mg (0232 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 10.9 mg (0.89 mmol) of 4-dimethylaminopyridine and 100 mg
(0.179 mmol) of 2-(azetidin—1-yl)-6-({[2-(4~chloropheny1)-1,3~thiazol—4-y1]methyl}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 8] were added, and the mixture
was then stirred at RT overnight. The crude product was purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 118 mg (90% of theory) of the target compound.

LC-MS (Method 5): R = 2.90 min; MS (ESIpos): m/z = 731 [M-+HJ".

Example 12A

2- {4-[2-(Azetidin-1-yI)~6-({[2-(4-chlorophenyl)-1,3—thiazol-4-yl]methyl}sulfany1)~3,5-
dicyanopyridin-4-yljphenoxy}ethyl Nz,Ns-bis(tert-butoxycarbonyl)-L-ornithinate



5 Exanpl e YR 2019/886101 1] 2- ( 4- Chl or opheny1) - 1, 3-t hi azol - 4- yPTEEPR010/000262
sul fanyl) -3, 5-di cyano- 6- 10(propyl am no) pyri di n-4-yliphenoxyl ethyl
N2, N6- bi s(tert-butoxycarbonyl)-L4ysyl - L--a&2aninate Cl 445 ny (1.284
nmol ) of N2, N6- bi s(tert-but oxycarbonyl)-L- Iysine were initially
charged in 12.3 m of DWMF. 268 ng (1.400 nmol £

1- hydr oxy- 1H benzotri azol e hydrate, 237 q%fgiihyo nmol ) of

1- ( 3-di nmet hyl am nopropyl) - 3-et hyl car bodi i rochl oride and 0.51
m (2.917 mmol ) of N, N 5d||sopropylethyla ne mer% added, and 872 ng
(1.167 mmol ) of 2-{442-({[2-(4-chl oropheny

1, 3-thi azol -4-yl ] net hyl } HN

sul fanyl) - 3, 5-di cyano- 6- (propyl am ng) pyrifdi n- 4 yl] heno I

Lal ani nat e trifluoroacetate(bEfaﬁprgp H *aEdEP%

m xture was stirred at RT ovgrnight. ter was added and f he
reaction sol ution was extr-I!-d three @ines with ethyD acdltlate. The

conbi ned organi c phases dr]i ed over sodium sul fate, flltered and
concentrated by 10 evapord The residue was purified by
preparative HPLC (acetonitr /water + 0.1% TFA). For further
purification, the product objained was subjected to colum

chr omat ogr aphy on sil iN& ‘QP @GW¥bi | e phase: cycl ohexane/ et hyl
acetate 1/1). This gave 6 (62% of theory) of the target

conmpound. LC-M5 (Method 2 1.55. mn; M5 (ESIpos): mz = 961
[ MtH] . 15 The exanpl let=‘ i n~gabl re prepared anal ogously to
Exanpl e 21A fromthe.agpropriate starting terials. -91 - Table 3:

Exanpl e No. Structure LCGMs: Rt [mn] N hod); M5 (ES): nlz [ M+111+
22A

Cl
75 mg (0.134 mmol) of 2-(azetidin-1~yl)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4—y1]methyl}~
sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 8], 133.53 mg
(0.402 mmol} of Nz,Ns-bis(tert-butoxycarbonyl)-L-omithine and 8.18 mg (0.067 mmol) of 4-
5  dimethylaminopyridine were initially charged in 1 ml of DMF. 1 ml of dichloromethane and 33.37
mg (0.174 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were added,
and the reaction solution was then stirred at 40°C overnight. After cooling, water/THF was added
to the reaction solution in such an amount that a clear solution was formed, and the product was

purified by preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 104 mg (89% of theory)
10 ofthe target compound.

LC-MS (Method 6): R, = 3.35 min; MS (ESIpos): m/z = 874 [M+H]".
Example 13A

2-{4-{2-(Azetidin-1-y1)-6-( {[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-
dicyanopyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alaninate



N. ,
N- - -

?2-% H VO 20/PBEIP1 | 0 0ONJNyo CH30 CH3 HCH3 CH30CH3 NPETYEPZ910/000262

41 C

10

(79% of theory) *3 1 60 mn (Method 4); ink= 776
-83 -

07N Oj(\HJLo/k\CH

5 CH3
NC C
e
N N/ =
C/ S/Y\S
N==

Cl

350 mg  (0.625 mmol} of 2-(azetidin-1-y1)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl}sulfanyl)-4-[4-(2-hydroxyethoxy)pheny!]pyridine-3,5-dicarbonitrile [Example 8], 354.7
mg (1.875 mmol) of N-(tert-butoxycarbonyl)-L-alanine and 38.17 mg (0.312 mmol) of 4-
dimethylaminopyridine were initially charged in 3.3 ml of DMF. 3.3 ml of THF and 155.7 mg
(0.812 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were added, and
the reaction solution was then stirred at 40°C overnight. After cooling, the reaction solution was

purified by preparative HPLC (acetonitrile/water + 0.1% 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-Chlor0phenyl)-1,3-thiazol-4-yl]methy1}sulfanyl)-3,5—dicyano-6-
(propylamino)pyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alaninate



- 92 - ExariP0ig08&0tucture LCG-MS: R [nmin] (Method); MS PESVRP2010/000262

[ MFR1+ 23A N.._ H3c., N-... 0 0./\2) CH30 H NJNO Hk.
HNOH3C'.,....,-0 H3C,,....... Or-CH3 CH3 -M#-cH3 cH3 N--- Cl (81% of
t heory) *4

CH, O  CH,

O/\/OY\H)I\ OJSHCHs
3

O
NC XN CN
Hso\/\N N/ s =
H S
N==

Cl

758 mg (1.348 mmol) of 2-({[2-(4-chloropheny1)-1,3-thiazol—4-yl]methy1}sulfanyl)—4—[4-(2-
hydroxyethoxy)phenyl]-6-(propylamino)pyridine-3,5-dicarbonitrile [Example 12], 765 mg (4.043
mmol) of N-(tert-butoxycarbonyl)-L-alanine and 82 mg (0.674 mmol) of 4-dimethylaminopyridine

5 were initially charged in 10.3 ml of DMF/dichloromethane (1:1). 336 mg (1.752 mmol) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were added, and the reaction solution
was then stirred at RT overnight. The reaction solution was freed from dichloromethane and the
residue was purified by preparative HPLC (acetonitrile/water + 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-HJ.

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

starting materials,



1 65 min (NWOWHOA$6104y z = 933 WD 2010/ 086101PCT/ EP2010/ 0CTAGRP2019800262
- Exanple No. Structure LCGMs: R [mn] (Method); M5 (ES!'): mz

[ MtHr 24A 00 1.54 min (Method 2); O/L8)XHN)E H zNnil = 973 HR1
Table 2:
Example Structure LC-MS:
No. R [min] (Method);
MS (ESI): m/z
M+H]"
15A
e CH, 1.51 min (Method 2);
*o CH, m/z = 848 |
Hu’go
B H
O/\/O\“/\/\/NYO
Y O.__-CH,
H,C CH,
Na =N
~ pZ |
H
NS '
H
K{\S
N‘--.
c
(68% of theory)
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1. 1 o WE910/086101 - NCH3 PCT/EP2010/000262
- 86 -
Example Structure LC-MS:
No. R; [min] (Method);
MS (ESD): m/z
M+H]*
16A . _
o O ¥ o 1.66 min (Method 4);
\ﬂ/\/ h miz =605 [M+H-
0
O, -CHs BOC]"
HC ep,
N N
X P 4
o |
HSC\N NT s
H
H%\S
N"--.
cl
(88% of theory)
17A CH, O 1.47 min (Method 2);
o/\/om/\NJ\ m/z = 705
e
o}
H,C” “CH,
N N
x p .
|
HBC\” g
s
N"--.
Cl
(66% of theory)

*2




WOG010/086108304 of t heory) *5 PCT/EP2010/000262
-87-
Example .Structure LC-MS:
No. R; [min] (Method);
MS (ESI): m/z
[M+H]"
18A
o CH, 3.38 min (Method 6);
07 e, m/z = 888

Cl

(94% of theory)




*3 di ffereOIIRO3MHO1t he reaction solution was purified bPCI/EP2010/000262
preparative HPLC (acetonitrile/water + 0.1% TFA).
t he reaction solution was concer$8rat ed by evaporati on.

wor k- up;
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purified f
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mmol ) of 2-

sul fanyl) -
-yQpyridin
the m xtur
purified B
gave 382 n
Rt 1.52
DVSO- d6) :

2H), 7.31
213), 4. 30
1.98-1.87
2010/ 08610

g (98%

ki | ¢

3 ,5-di¢
toxycar
t oxycar
(1. 251
hyl am n
) of 1;
) of N
(1[ 2- (4
444- ( 2-
e-3, 5-d
e was S
y prepa

m1 MS
8 7.9
(d, 151
-4.23 (
(m 4H)
1PCT/ EP

phase: mater/nethanol/THE 157

(] "

T5)-

yepyﬁ'l/dl n

Gt ri azol e hydrate and O.
gt hyl ami ne were added, 300
rJ1, 3-thiazol 4- yl |l methyl}

nydr ¢ 'hoxy)ph nyl] - 6-(pyrrolidin- 1
carbsattrile 1E\F§xgnple 1] were then
irred at RT overn{'ghts. The reaction m X

ative HPLC (acetodfiril e/ water + 0.1%
pf theory) of the target conmpound. LC Mj
ESIpos): mz = 745 AWt 1H NVR (400 N
5 (d, 211), 7.70 (s, Y,
11), 7.11 (d, 211), 4.78 (s, 211), 4.48-
m 2H), 4.07-3.99 (m 11d), 3.89-3.78 (1
1.35 (s, 911) 1.24 (d, 3H). WO

D

010/ 000262 (95% of theory)

7.58 (d, 2H)

TFA) .

3- thi \?%'%{-4 y|1]5r1rﬁ1ﬁWPthod2)

Cyl]ph?ggxyASethyl

in5nm of

i de, 240 ny
455 m
my (0.523

added and
ture was
Thi s
b (Met hod 2):
Hz,

7.48 (d,
4.33 (m

N 4H),




- 95 - Exa
2-{442- ({[

0203 8/486101
2- (4- Cnhl orophenyl)-1, 3-thi azol

PCT/EP2010/000262

-4-yl ] met hyl | sul fanyl) -3, 5-di

cyano-6- (pyrrolidin-1- yl1)pyridin-4-yll p#noxy} ethyl

N2, N6- bi s(

mmol ) of N

charged in
1- hydr oxy-
( 3- di net hy|
m (2.173

mmol ) of 2-

sul fanyl) -
et hyl
and the m
added to t

solution was formgd. This was purified by pr
@g{&(gm ng (44% of
1.9 mn, M

m?ﬁl )

(acetonitr
t he target
rnfz = 973
2-{442- ({[
sul fanyl) -
1-(tert-bu
1-(tert-bu
of 1-(3-di
(1.027 mmy
(4.281 mmo
DVF, after
1, 3-t hiazo
-yppyridin
added. Aft
m xture wa
gave 495 n
It, = 3.29
{442-(112-
ano- 6- (pyr
N-(tert-bud

oxycarbonyl)-L-lysyl -

L-alaninate C 5166 ng (0.478

rt-bu
$(tert- butoxycarbgﬁﬁé% L-

> i ]
%ﬁgké# of DMF. 88 ng (O
1HM®enzotri azol e hydrate,
| am nopropyl)-3-ethyl carbodiiin
mol ) of N, Ndi i sopropyl et hyl am
{442- ({[ 2- (4-chl orophenyl) -1, 3-
3, 5-di cyano-6-(pyrrolidin- 1 -y

nnDI)
100 ng (0.522 mol ) o

| ysi ne were ini
of

'éMsy

Imin] (Meth d);
i de hydrochlorldetan 0)

ne were added, S%SIQ @1435
t hi azol - 4- yI] i}
| ) pyridin-4-yl] henoxy}

L- 10 abaninpate trifluoroacetate [EX
xture was stirred at RT overn q@

he reactfion solution in such a

ile/water + 0.1% TFA). This
conmpound. LC-MS (Method 4):
[ MFH t | 15 96 -
2- (4- Chl or ophenyl) -1, 3-thi
3, 5-di cyano- 6- ( pygT ™
t oxycar pony1) - L- l@
toxycarJonyl) L- pred
nmet hyl a
550 ng
et hyl
nenoxy,

) of 1;
) of N
whi ch
| -4-yl]
-4-yl ] phe
i ng
ed b?"b
U (69%
mn; M5 (ESIpos):
(4-Chl orophenyl)-1, 3-
rolidin
t oxycar

ol

idin-2 yp
| -L-al anin
ne toget he
r%arbod
efizot ri azo
ethylanlne
|) of 2-

er stir

S purif reparatlv

bony1l) - L-isol eucyl-L

} sulfanyl , 5-di
et hyl L- al aninate trifluordacetate were
room t enpe \h-re overnight, the reaction

1- pryrldln 4-yl ] phenaxyl
L- al &li nate

(39% of theory)

agﬁle 40] were [then added
Wat er / acet onjilt¥imig (vgthod 2);

(g t that a C|r§§£876

ative HPLC
t heory) of
(ESI pos):

py Hi @-yl ] phanoxy} et hyl
ate Hypg (0.]1942 mmol ) of
r mjtﬁﬂzAG mg (1.284 nunol)
iimde hydrochl gride, 157 ng
| e hydrate and (. 746 m

were dissolved|in 7.5 m of
{412- (([2 (4-chl orophenyl) -
cyano- 6-(pyrrolijdin- 1

ter). This
b (Met hod 6):
npl e 28A 2-
y1l)-3, 5-dicy

97 - Exq
| ] met hyl } sul f ar
et hyl

10

*2 different purification; the crude product was purified by preparative HPLC (acetonitrile/water +

0.1% TFA). The product was then purified by column chromatography on silica gel 60 (mobile

phase: toluene/acetonitrile 10:1).

Example 21A

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylmethyl} sulfanyl)-3,5-dicyano-6-
(propylamino)pyridin-4-yl]phenoxy}ethyl Nz,N{‘-bis(tert-butoxycarbonyl)-L—lysyl-L-alaninate



5 217 ng (OVOAKERA0YL of N-(tert-butoxycarbonyl)-L-isol eu®OEP2010/000262
together with 246 ng (1.284 mmol) of

1- ( 3- di net hyl am nopropyl) - 3- et hyl car bodi-i%i-de hydrochl ori de, 157 ngy
(1.027 nmmol) of 1- hydroxy-1H benzotriazole hydrate and 0.746 ni

(4.281 nmmol ) of N, N-diisopropylethylanChig wlre dissolved in 7.5 nl of
DMF, after which 650 ng (0.856 mBoI) gf H
2-{442-({[2- (4- ch|orophenx§y”\1,a N

sul fany1) - 3, 5-di cyano-6- (pyrrolidin-|| 1 )ﬁ)pyr:t di n-4-yl ] phen y} CH
ethyl L- 10 alaninate tri Ioroacetzﬂe wer e ed_OAfter stidingGH,

room tenperature overni ¢ jhe reaction m xture s purified by
preparative HPLC (aceto e/water). This gaves 414 &ﬂ (56% of

t heory) of the target compptind. LC- M5 ( Met hod 2) 3. 54 mn; M5
(ESlIpos): ralz 858 [ MrH | 11-1-NWR (400 MHz, dé): 5 = 8.31 (d,
1H), 7.95 (d, 211), : ON 7.58 (d, 2H), .48 (d, 15 2H), 7.11
(d, 2H, 6.61 (d, 1H), 211), 4.46-4.23 (m 5H), 3.89-3.78
(m 5H), 15{1.901 89..(m 71159(m 1H), 1.46-1.39 (m 111)

1.36 (s, 9H) .gff-ﬁ\ﬁg’\xm 1H), 0.83-0.76 (m 6H). -
98 - Exanple 29A H S

2- (442- ({[ 2- (4- Chl oropheny1)-1, 3-thild -4-yl ] et hyl } sul fanyl) -3, 5-di
cyano-6- (pyrrolidin-1- yppyridin-4-yliphenoxyl ethyl N

{(2S)-2, 4- bi sat ert - but oxycar bonyl ) am no anoyl | -L-al ani nate 5361 ng
(0.724 mml) of (2S)-2,4-bis[(tert-butd ponypar ni no] but anoi ¢ aci d

N, N- di cycl ohexyl am ne salt together w ¥a.181 ng (0. 790 mmol ) of

1- (3-di net hyl am nopropyl)-3- ethyl carbodii m{ de hydrochl oride, 151 ngy
(0.988 nmol ) of 1-hydroxy-1H benzotriazole kgydrate and 0.574 ml

(3.293 nmmol ) of N, N-dii sopropyl et hyI am ne were dissolved in 10 m of
DVF, after which 500 ,N% of

2-{ 442- ({[ 24? medhi2dt aswtz)rslibs -be(tt: atzacarbowl}hﬁsmyhﬂemhﬁianya@afged110123m1
3, 5-di cyangspmmy i - ate
trifluoroacetate \ﬁg?{eglgmg %%Ffr%‘a%t J#l%n&goﬁﬁ%% grats]e%/b3+ (g?é BERP of
t enper at ur d-@winsiindeminepy @lp)tlh%ﬁhﬁgfrrbffdllauﬂet hyidmehlogidepane feslahi (\ZQI’V-IIRMSI) of N,N-

((: gfrgt)aggt r EE?{%@?E{]—%IHmwlﬁeﬁaa\ﬁedA' %gd ?g %g rf%lﬁs ) Or O% an\i,& (4~ gﬁ)g)pﬁtenyl)

[ MHH] . - gg&-thla@&alqu]n@eﬂg@}zsu@nyhﬁmdlcyano 6- (prOpylamlno)pyndm—4-yl]phenoxy}ethyl L-

2- (4- Chl R
cul 1 any 1) - S-GGEC RS RSPl 1 et s iy v s
N- (t er t - butoweryightc By s 3ddet emtl iHeutoxycaibion WaR BiROG Bl ithds withabyNaktate.

e 351

N (tert- blr]?‘ gﬁg(ycglalgglgﬂ’rm%&? Phesss, et drisdy Wt Sertiym ) sHteo fitespdh Anch goncentrated by
N, Ndi cy16! okeapptatiomiThe rasdue vta@g&:ﬁﬁﬁrbyvidréﬂaraﬂi%HPDC Q&et%%@rﬂm{e} +¥ 19, 4 TEA). For
1-(3- dlmt%amn%ﬁ%&b% - et lc I‘bOdIImde@i/dl‘OCNOI‘I 151 ny

(0. 988 mmol'yrhsF Puicy Pi‘tdrmﬁ a5 biscieg i i sregheb i agTaphytpn slica el 60
(3.293 mmlholife fladd: didisRRERR h&ydt@ml erp }

(3293, mroldhoile Mali dydl RREBRI/ERS IIeT tteta%eféb@%@w dt o) B R target
{442- ({[ 2- CATRFPEy opheny1l) -1, 3- th| azoI 4- yI ] met hyl | sul f any1) -

3, 5-di cyano-6- (pyrrolidi nThyppyr| di n- 4-yl ] phenoxy) ethyl L-al aninate
trifl uoroawtetswwlb@z}iwetﬂssmM@féstr}tdajlnmébgf s stirred at room
terrperature overnight and then purified tw ce by parative HPLC
(aceto |tr| e/watneiE Thi s ave 290 ?é 47% of theory) of the target
corrpou tlistsd nijl‘a RS ergprepared palogmishyeg|Grample 2dAAtom $i8 bppropriate
[ MtH] . starttng materials,
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- 100 -WOLMHPBIGNA 2- {442-0
[ 2- (4-Chl orophenyl)-1, 3-t hi azol

-4-ylinmethyl} sulfanyl)-3

PCT/EP2010/000262

, 5-di cyano- 6- (pyrrolidin-1- yl)pyridin-4%Il]phenoxy} ethyl

N—(tert-butox carbonyl)-L-hi stidyl

mol ) of N-l@
151 nmg (0.790 mml ) of 1- (3 dlnethylanlnopropyo 3-et hyl carbodii m de

hydr ochl or

- but oxycar bonyfi - L-hi stidyl -

-L-al ani nat e

20t

5257 ng (0.724
L-al ani ne together with

ri n-;nl e

rde, 15

hydr at e andxompls

di ssol ved
2-{442- ({[
sul fanyl) -
et hyl L-al
was stirre

5@(10 n

3,5-dic
ani nat e
dat ro

LDl —

g (0988 ol )—of —t=hydroxy—tHbenzot
m (3.293 nmol) 8@ruddpid- di i sopropyl et hyl
of DWVF, after which 500 ng (0.659 nmol
chl orophenyl) -1, 3-thi azol - 4-yl ] net hyl }

yano- 6- (pyrrolidin- 1 -yQoyridin-4- 10
trifluoroacetate were added. The reacti

Thi S n:nln 169 rrn (

r\r\

abcl. U||| l.l t I CI VVaL CT

bm t enper at ur e overni ght and then puri fi|é¥HEl

AIQM®R Wer e
)R ?lIlill] (Method);
WIS pEsING }
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ce by
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L-ornithin
1-(3-di net
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DVF, after
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10 whi
2-(4-ch
5-dicy
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room-t
e HPLC
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g roI|d| y yrice
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al ani nat e 344 nmg (0.724 n

boifyf i cagpani m doyl] - N2- (tertbutg
351 iy (0. 790 nmol ) of

3- Iethylcarbodllnlde hydr ochl or

hydroxyslbbhenzotri azol e hydrate and 0.
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ch 500 mg (O. ) of
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Ano- 6- (pyrrolidi -yppyridin-4-yl ] phend

lor oacet ate were added. The reaction m X

nd then purifiedt
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OXM(@I’

ner w

enper at ure overni g
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N-(tert-bu

- 102 -WBMHORBA 2. 14424
{[2-(4-Chl orophenyl)-1, 3-thi azol
sul fany1) -3, 5-di cyano- 6- (pyrrolidin-1- yI%pyridin-4-yl]phenoxyl
toxvcar

-4-yl ] et hyl |

onyl)-1-leucinate _NCCN 50.89 g (3.8

PCT/EP2010/000262

et hyl
2 mol ) of

N-(tert-butmx
DMVF, and Q.
1- (3 di nmet
(5.23 mmol
mol ) of |
stirred un
of 2-(1]2-

)
V, Ndi i s
ti
4-chl ot ophenyl) -1, 3-t hi azol

i (z

MNd- ami ne
of 1-1

a cl

bonyl) L-1eucine ygre ihitially charged

1.18 mmol ) of

bpr opyl ) - 3- et hyl carbodi i m de hydrochl ori
nydr oxy- 1H benzotri azol e hydrate and 1.1
bpr opyl et hyl am ne were added. The m xtur
ear solution had been obtained. 1.00 g
-4-yl ] met hyl }sul fan

A of
&% [mih] meamd),

zwg,gésl) m/z
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y0444- ( 2-
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hydr oxyet
was then
18 h. The
was filter
crude pro
phase was
sul fate.
(100% of t

{4424 f]2-
sul fanyl) -
L- | euci nat
{[2-(4-chl

1.64 mn;

23A

oxy) pheny1] - 6- (pyrrolidin- %3y yridine-3, 5;dicqg
dded, a

m xture
ed off

uct was
separ at §
enoval

heory)

;. M5 (E
(4-Chlo
3,5-dic
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or ophen

Ne
d to 30 n1}®f water. The refid
n and Sashed Wi B0 HEt._ofowg
in 50 m of dich|oronethpnew,
¢t he organi b was drared g

réga%gghpressure ga

nd the m
was add
M th sug
di ssol
ed of f an
Df e sql venizNinder
dESH 64 t ar get
787 [ MtHr . 103 -
t hi azol - 4-yl ] met hyl }
/anoJB (pyrrolidin- 1 - yOQpyridin-4-yl] ph
lor oacet at e 79 (1.74 mol) of 2-
y1)-1, 3-t hi azol ] methyl} sul fanyl)- 3

Exanpl

78

Cl

(81% of theory)

*4

corfffund. LC/ M5 (Net hod 2):

g min fMptaod 4);
et Hioegs f or

ue forned

ter. The

The aqueous
ver sodi um

ve 1.37 g 15
R,

e 34A 2-

enoxy} ethyl
{g-[Z-(




di cyano- 6- (30801086191 1-y|) pyri di n- 4-yl ] phenoxy} et hyl PCT/EP2010/000262
N-(tert-butoxycarbonyl)-L-leucinate were initially charged in 15 m

of dichl oronethane, and 15.00 ml (194.70%mwol ) of trifluoroacetic

acid were added. The m xture was stirred at roomtenperature for 1h.
After reno u& he sol vent under ngmced pressure, the e ue was
di ssolved jn 5. m  of dichlorone? anc and 10.00 m of 1 *hyl

et her merelﬁuded. The residue forned was filtered off mnthgqmggwqgawd%
Drying gave 1.09 (76.1% of theory) of the desired targeft co

LG Ms (Method 2): [It, = 1.16 min; MS (ESlpos): mz = 687 [MF

- 104 - Exjanpl e 35A 244424 M-+H]"

{[2- (4-Chl prophenyl)-1, 3-thiazol - 4 Anet hyl |

sul fanyl) -3, 244i cyano- 6- (pyrrol i di Q- lyppyr Ldi n-4- yI]pheno et hyl
N-(tert - but oxycar bony1) - L- al anyl - L euci nat ﬂ@ﬁemn@@@hmya
(0.45 nmol)) of N-(tert- butox car e N |5y§Lby3
charged in 5.0 m [of DM, wnd mg (O. 45 nnBI) of
1- ( 3- di net |hyl am nopr opyO- 3t et hyl car bodi i m deN ®odﬂc r| e, 95 ny
(0.62 mml|) of 1-hydroxy benzotriazol e hydr ate and .13 g (2.06
m nol) of [V, Ndiisopr op yl am ne wer & . The nTufjure was
stirred until a clear sol 0f1 on had been obta|néd, 330 ng |(0.41 nunol)
of 2-{442-{({[2-(4{c ﬂ,s-thiazoI-Q%yl]nethyll sul fanyl) -
10 3, 5-di clyano-6-{ pyrroly 1-yl) pyridin-4-yl | phenoxy} 4thyl
L-leucinatie trifluoroacelaté were then added, and the m Xture was
stirred at| roomt engpe $ 18 h. The reaction m xturle was added
to 300 m |of water.\The residug formed was filtered off With suction
and washed wth 20 of wat er. “F rude product was sugpended in 15
m of methanol ang sonicated in ga_yltrasonic bath for 5|m n. The
resi due s filtered off with suctiyn and washed with 10 |m of

di et hyl etlher. This 15gave 0.15 g (48% of theory) of the |desired
target conpound. LC/ M5 (Method 2): = 1.58 mn; M5 (ESIpos): mz =
858 [M+H .| - 105|- Exanple 36A
2- {442 (([2 (4-Chl orophenyl) -1, 3-t hi azq] - 4-yl ] net hyl } sul flany1) - 3, 5-di
yrrolidfn-1- yppyridin /y 9' enoxyl et hyl
N—(tert but oxycar bonyl) - bet a- alaﬁ@r 2 of theofdi nat e 586 ng (Q.45 mmol ) of
N-(tert-but oxycarponyl)-beta-al anine were initially charged in 5.0 m
of DMF, and 95 ng| (0.49 mol ) of *5
1- (3-di net{hyl am nppr opyl) - 3- et hyl ear bodi i m de hydrochloride 95 ny
(0.62 muol ) of 1-hydroxy-1H benzotriazole hydrate and 260. 13 g (270
mmol ) of 1V, Ndiisopropylethylanlne wer e added. The m xture was
stirred untj f% clear, sol ution haf been obtai ned. 330 (0.41 mol)

of 2- {442- %f I WRHT WY Biseaqyan solutien pas puriied by yTeP#é‘ﬁmr}%LCs@Ntamyll@’water+
10 3, 5-di cyamptBAY pyrrolidin- 1-yl)pyridin-4-yl]phenoxy} ethyl
L-leucinate trifluoroacetate were then added, and the m xture was
stirred at erature for 18 h. The reaction m xture was added

to 300 m of1 ‘\5@2‘6@‘# OfiHP; 1B Teahion SO ER Wik ot e ated by eydrforation HTlsuabdeoproduct
and wasbed wak turifi8d My eflu@tBfom, e nd

m of nethanoﬁﬂgnd ggnlcated |na§%ﬁmﬁ¥ggsgﬁ%§ %at%W$%?ﬁ%§%§%_§$wgmmmgmne
resi due wadm§thanobt&l). She proguchwas rurifieh fusther byasepetitivé HALQ (acatoniofle/water + 0.1%
di ethyl etheny This 15gave 0.13 g (37% of theory) of the desired

t ar get conpound

r~

*5 different work-up; water/acetonitrile was added and the reaction solution was extracted three
times with dichloromethane. The combined organic phases were washed once with water, dried
10 over sodium sulfate, filtered and concentrated by evaporation. The residue was purified by column

chromatography (column: Waters Sunfire C 18, 5um, 250 x 30mm, mobile phase:
water/methanol/THF = 15/70/15).



LS VB (Met NEQ P00$810L 1 56 iy MBS (ESIpos): raiz = 858 [ MPEI/EP2010/060262
- Exanpl e 37A 2-14424 { [ 2-(4-Chlorophenyl)-1, 3- thlazol 4-yl ] met hyl }
sul fanyl) -3, 5-di cyano-6- (pyrrolidin- 1pr§ﬁrd|n 4-yl ] phenoxyl ethyl
N-(tert-but oxycarbonyl)glycyl-L-1eucinate 580 ng (0 45 nrnol) of
N-(tert-butlsamplgdSdny| ) gl ycine were initially charged in 5.0 m of
DMF, and 95 ng (0.49 mol) of

1- (3 dlnetny Ior|d

(0. 62 R e e U oS S oyt -
mmol ) of N%W@%ﬂﬂﬂp@qné%ﬁyﬂhaw-ﬁeﬁmeyca@dmd) Iaknimtet ur e was stl rred
until a clear solution had been obtained. 330 ng (0.41 mmol) of
2-{442- ({[ 2- (4-chl orophenyl)-1, 3-thi azol - 4- ykhget | } fanyl)- 10

3, 5-di cyano- 6- (pyrrolidin-1-yppyridin-4- yI]pheﬁbx /g%;DL-Ieucinate
i

trifluoroacetate were then added, dt ur e irred at room
tenperature for 18 h. The reacti@n mXture mas HddedOt B,m of
water. The residue forned was filltered of fXw t h''sucti on Shd washed

with 20 M of water. The crude-praguct was suspended in 15 m of

met hanol and sonicated in an u onic bath for 5 mn The residue
was filtered off with suction washed with 10 ml of diethyl ether.
This 15 gave 0.17 g (47% of theofy) of the desired target conpound.
LG M5 (Met hod 2): 12 = 1y@6 m NSENESIpos) inl/z 844 [M+H . -
107 - Exenplary enbodi ment s S

2-({[2-(4- Chlorophenyl) 1, 3- th
oxyet hoxy) phenyl ] - 6-

At RT, 90 ng (0.17 nnDI S
2-chl oro-6-(([2-(4-chlor nyl)-1, 3-thi azgj=4£yl ] met hyl | sul fanyl) -
444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5-di ca itri
and 30 ul (0.37 mmol) of pyrrolidine were stirped.in 2.3 m of THF
for 30 min. About 12 m of water were added tg th§ reaction m xture,
t he suspension fornmed was freed from THF on a\rotary evaporator, and
the 10 precipitate fornmed was filtered off and-®&hed with water and
dried under high vacuum This gave 78 ng (81% of eory) of the
desired target conpound. 111-NWVR (400 WMHz, DMSO-d6Y: 5 = 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. 30 (2$8 15 fonkbl) dtN-(teddbuto cﬁ%o

(br s, m%"ﬂ) gl\/bt E)O 2( )?5/' B)WL §l’an141 reéTu?lﬁll &a{g%cll_qrf 5 tjné:}tiDMF
[ MFH] t 15 240 f(gg(l 254 mmol} of (3-d1methylammopropyl) 3—ethy1carbodnm1de hydrochloride, 240 mg

(1.568 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 0.455 ml (2.613 mmol) of N,N-
diisopropylethylamine were added, 300 mg (0.523 mmol) of 2-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-(pyrrolidin-1-yl)pyridine-3,5-dicarbonitrile

10 [Example 1] were then added and the mixture was stirred at RT overnight. The reaction mixture

- 4- yI]nethyI}squanyI) 444- ( 2- hydr
»08 3,5-dicarbonitrile 5C

Z_
pd

was purified by preparative HPLC (acetonitrile/water + 0.1% 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-dq): 8 = 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.48 (d, 2H), 7.31 (d,
15 1H), 7.11(d, 2H), 470 (s, 2H), 4.48-4.33 (m, 2H), 4.30-4.23 (m, 2H), 4.07-3.99 (m, 1H), 3.89-3.78
(m, 4H), 1.98-1.87 (m, 4H), 1.35 (s, OH) 1.24 (d, 3H).



Exanpl e 2 WO 2010/086101 PCT/EP2010/000262
2-(([2-(4-Chl orophenyl)-1, 3-thiazol -4-yl ] met hyl } sul fanyl) - 444- ( 2- hydr
oxyet hoxy) phenyl | - 6- (et hyl am no) pyri di-#é-3, 5-di carbonitrile 5C At

RT, 3.0 g (5.56 mmol) of
2- chl or o- 6- hl or ophenyl) -1, 3-t hi azol - 4-yl i net hyl } sul f any1) - 4-

[ 4- (2- hydr oxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitril e [ Exanpl e 2A]
and 11.12 nl in. 75 F
ver ni ant . Abear Bog R -l Sl £ S b B
and the prédppidiattelpemasd ethﬁlsNZtNﬁl-Etlﬁteadautwkf/caahmdyMslmuLMahfmamt er and
dried 10 under high vacuum This gave 2.69 g (91% of theory) of the
desired target conpound. 'H NVR (400 O-d6): 8 8.12 (q, 1H),
7.96 (d, 2H), 7.69 (s, 1H), 7.59 (d, .48 (d, ZFD, 41l (d, 2H),

. 090(t

4.91 (t, 1H), 4.72 (s, NQ1 (@, 3H).

LC-M5 (Method 5): R = 2. Moz =534 M- - 109

- Exanple 3 2-( {[2-(4-Ch oropheny oI yl ] met hy

sul fanyl) - 6- (et hyl ar ni -(2-hy roxyetho ‘p?ég§l]pyr|d| gkblc
arbonitrile s Cl 5A1 00 ng (0.17 mmol)

nyl) 1, 3-t hi azol 4- Hyl) CH

sul f any0- 444- ( 2- hydr oxyet oxy)phenyl]pyrldlne 3 dlcarbonltrlle

[ Exanpl e 2A] and O 0.3 Pgm)l) of ethyld‘ﬁgﬁﬁ 4 2M sol ution in
THE) were stirred in 3 for 30 mn Another 30.17 m (0 33
mmol ) of ethylamne (2 tion in THE) was then added, and the

1 i d t 15 mM of water were added to
O prgcipgtate fornmed was filtered off,

of theory) of the desired target conpo.nd 1H NMR (400 MHz,

DVSO- (15): 8 = 8.19 (g, 1H), 7.95 (d, 7.67 (s, 111), 7.58 (d,
211), 7.48 (d, 211), 7.10 (d, 211), 4. \, 111), 4.70 (s, 211),
4.09 (t, 2H), 3.74 (q, 211), 3.50 (Qui 2H), 1.09 (t, 311). 15
LC-Ms (Method 7): R=2.87 mm M (ESI mz = 548 [MtH . - 110 -

5 166 mg (0.478 mmol) of Nz,N{‘-bis(tert-butoxycarbonyl)-L-lysine were initially charged in 6.4 ml
of DMF. 88 mg (0.652 mmol) of 1-hydroxy-1H-benzotriazole hydrate, 100 mg (0.522 mmol) of 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and 0.379 ml (2.173 mmol) of N,N-
diisopropylethylamine were added, 330 mg (0.435 mmol) of 2-{4-[2-( {[2-(4-chlorophenyl)-1,3-
thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1 -yDpyridin-4-yl]phenoxy}ethyl L-

10 alaninate trifluoroacetate [Example 40] were then added and the mixture was stirred at RT
overnight. Water/acetonitrile was added to the reaction solution in such an amount that a clear

solution was formed. This was purified by preparative HPLC (acetonitrile/water + 0.1% TFA).
This gave 216 mg (44% of theory) of the target compound.

LC-MS (Method 4): R, = 1.79 min; MS (ESIpos): m/z = 973 [M-+H]".
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Exanpl e 4 2P 3019/08610¢&n| or ophenyl) - 1, 3-t hi azol - 4- yI | net hyl PCT/EP2010/000262
sul fanyl) - 6- (di met hyl am no) - 4- [ 4( 2-

hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5-di carb&i-trile C 5At 100C, 80 ny
(0.15 mmol ) of 2-chloro-6-({[2-(4-chlorophenyl)-1, 3-thiazol 4-

yl ] met hyl ) diHampla2PA 444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne- 3, 5- di car bon
itrile [Exanple 2A] and 28 ng (0.30 mml) of methanesul fonani de were

stirred in lesrrlogh.diro s i 9 iazof¥ B’ﬁﬁl?t%?]ﬁéu}{;\g%l) ! ?%1 a Udée gggglddu °f

was purlfled by preparative acet

my (50% of YDneagiyy- Yéiphemhw}?%w]gle(ter&bmmwrﬁonﬂ)el -broNIR- z{lzﬁaﬂﬁtd\/l-lz

DMSO-d6): 5 = 7.96 (d, 211), 7.70 (s, 1H), 7. 59 (d, 211), 7.51 (d,
211), 7.10 (d, 211), 4.90 (t, 111) 4.70 4.09 (t, 211), 3.74
(q, 2H), 3.34 (s, 611). LC M (I\/Et hod 7). 8 = 20810m n;, MS (ESI pos):
in/z 548 [MtH|t Exanple 5 O

2- (1[2 (4- Chl or ophenyl) - 1, 3-t hj azol - Irret sul f @] et hyl (ne
t hypam no] - 4[ 4- ( 2- hydroxyet 2 )phenyl yri | ne -dic gﬂltl’i | e
NCCN Cl 5At RT, 60 ng (O. D| )

2-chl oro-6-({[2-(4-chloroph
444- ( 2- hydr oxyet hoxy) phenyl ] py
and 0.019 m (0.22 mmol) of Nt hyl rrethyl amne were stirred in 1.5 m

of THF for 30 min. AboutNGs_p~s vt er were added to the reaction

m xture, and the aqueous ph s extracted 3x with ethyl acetate.

The conbi ned organi c phases/w onge W i/t di um chl ori de
solution, dried over €odiNm 1N'sul &t e, go sel g levapor ati on

and dried under high wacuum This gave Yo of t heory) of the
desired target conpound. 1H NVR (400 Mz, §|VSOd6) 8 = 7.95 (d, 2H),
7.69 (s, 1H), 7.58 (d, 2H), 7.51 (d, 2H), 7.10 (d, 2H), 4.90 (t, 1H),
4.70 (sg5 2 ?én&cQ]

3H) . L C—5 I\/Bd?%\/bnéh(@ 944 Enmo%"(bf 1-( 5&%‘?&%&% LA}E@ ne%%%egheg W tE :EEQ %1%%1 %5?4 én'nol) of
[ MbH] +. 15 1-(3- d1methy1am1nopropy1)—3-ethylcarbodurmde hydrochlorlde 157 mg (1.027 mmol) of 1-

1, 3 th| azol 4-y h{?'b?sulf any1) -

hydroxy-1H-benzotriazole hydrate and 0.746 ml (4.281 mmol) of N,N-diisopropylethylamine were
dissolved in 7.5 ml of DMF, after which 650 mg (0.856 mmol) of 2-{4-[2-({[2-(4-chlorophenyl)-
1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1 -ylpyridin4-yl]phenoxy}ethyl  L-
10 alaninate trifluoroacetate were added. After stirring at room temperature overnight, the reaction

mixture was purified by preparative HPLC (acetonitrile/water). 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



- 112 - ExaPAI08I01[ 5 (4- Cnl or ophenyl) - 1, 3- t hi azol - 4- y| IRESYER2010/000262
sul fanyl) - 6- (di et hyl am no) - 444- ( 2-

hydr oxyet hoxy)phenyl]pyn di ne-3,5-dicarbdfi-trile 0 C 5At RT, 60 ng
(0.11 rmmol)_of

2- chl or o- 6-Xxample28Ach| or opheny1) - 1, 3-t hi azol - 4-yl [ met hyl }sul fany1) -
444- ( 2- hydr oxyet hoxy) phenyl ] pyri di ne-3, 5-di carbonitrile [Exarrpl e 2A]

and 0. 023 nmlsy( 3. in

T Do 30 L0 (0 ko tln EARKLAE SBR[ 84 Dk Tl

m xture, aﬁ@PW@ﬂédﬂmgxﬁhﬁgﬂqmg -baterycadionr)-Bsisokiutyi-Teslimihatacet at e.

The conbi ned organi c phases were washed once with saturated aqueous

sodi um chl ori de solution, dried over 10 sodi sy fat@% concentrated
7

by evaporation and dried under hi gh vacuum i s[lgave ny (99% of
theory, purity 95% of the desi - O)JWHMO MHz,
7. 5 (d, 2H), 7. 49 (d 2H)

DVBO d6): 8 = 7.95 (d, 2H),

7.10 (d, 2H), 4.91 (t, 1H, 4. , 2H),p04. (t |\2H) 03 80-3.70 (m
6H), 3.31 (s, 3H), 1.20 (t, 6§ -I\/B(Method 3): 1 311 mn; M5
(ESIpos): infz = 576 [MtHt 1% 13- Exampl e 7

2-({[2-(4-Chl orophenyl)-1, 3-t hrgZol - 4-yl ] net hyl } sul f Zf44-(2-hydr
oxyet hoxy) phenyl ] - 6- (propan-2- Iam No pyr|d| ne- 3, 5-di car itrile

NCCN Hp H3C C 5At RT, 60 of ' CH,

S
5 217 mg (0.942 mmol) of N-(tert-butoxycarbonyl)-L-isoleucine together with 246 mg (1.284 mmol)
of 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride, 157 mg (1.027 mmol) of 1-
hydroxy-1H-benzotriazole hydrate and 0.746 m! (4.281 mmol} of N,N-diisopropylethylamine were
dissolved in 7.5 ml of DMF, after which 650 mg (0.856 mmol) of 2-{4-[2-({[2-(4-chlorophenyl)-
1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1 -yDpyridin-4-yl]phenoxy}ethyl  L-

10 alaninate trifluoroacetate were added. After stirring at room temperature overnight, the reaction

mixture was purified by preparative HPLC (acetonitrile/water). 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-de): 8 = 8.31 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.48 (d,

15 2H), 7.11 (4, 2H), 6.61 (d, 1H), 4.70 (s, 2H), 4.46-4.23 (m, SH), 3.89-3.78 (m, SH), 1.99-1.89 (m,
4H), 1.71-1.59 (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).

20



444- (2- hydr' 8RR NE8M 0 heny! ] pyri di ne- 3, 5-di carbonitrile [ EPATER2020000262
and 0.011 m (0.13 mmol) of isopropylamne were stirred in 1.5 m of
THF for 60 mn. Another 11 gl (0.13 mno‘lg)g‘of i sopropyl am ne were

t hen added, and the m xture was stirred at RT for another 60 mn.

About 10 niEx8mpled%y were added to the reaction mxture, and the
precipitate formed was filtered off, washed 10 with water and dried
under high 2-(Ahorgiheay] 53Jﬂgaz(oﬁ@° Rth ae .
target conp ﬁc[al-(l{?[l 3 %%’)3 ){H Mgﬁgfaxfhb?g(iﬁ&fgﬂe@%%nl
(d, 1H), %Pfr'fedéﬁﬂml}emw}s@yl@&{(2§1i)4-b1si(tersbt(t@r{ycabpnyl)ammo]bmnoyzmmamnate
4.90 (t, 111) 4.68 (s, 2H), 4.50-4.39 (m 1H), 4.09 (t, 211), 3.74

(g, 2H), 1.13 (d, 6H). 15 LC-I\/B(Nethodd.) , = 2.98 mm M5

(ESIpos): mz = 562 [MrH. - 114 - Exarple H

2- (Azetidin-1-y1)-6-({[2- (4 ol -M<:yLJoret hyl | sul
fanyl)-444-(2- hydroxyet hoxy]) phenyl ] p ridi ée 3 -di carboff'trile C
5At RT, 100 ng (0.19 mmol) CH
2-chl oro-6- ({[2-(4-chl oroq )-1, 3- thlazol4 y thyII 3

0
sul fanyl)-4-[4-(2-hydr oxy ) phenyl1] pyri di ne- 3,15-di car bohi €CH; | e
[ Exanpl e 2A] and 0.015 m (722 mmol ) of azetidi nQ Hst i¢Hed i n
2.5 mM of THF overni gﬂgc AnQ her 025 m (0. 36 Mof azetidi ne
was then added, and t X once nore stivfa&Hat RT
over ni ght . About 10 m of wate| were added to the reactl on m xture,

and the precipitate jerne s~ ed.nf f shgﬂ w th water and
dried under high vaCuu Thlr‘é ga\ﬁe 85 2 y) of the
desired target conp 1H NVR (400 </ DMBRd8Y: 5 = 7.95 (d,

214), 7.68 (s, 114), 7.59 (d, 211), 7.47%d, 2H), 7.10 (d. 211). 4.90
(t, 111), 4.68 (s, 211), 4.48 (br s, 411), 4.08 (t, 211), 3.73 (q,

2H), 2.38 (Rui Iﬂ{getGODleﬂmol}-CofVB(Q(SB@htlﬁ’ﬁ&téH but&ycarﬂvo%axmng]bu%om acid N,N-
(ESIpos): mz = 560
2- ({[ 2- (4- é}ﬂyalPlbeaﬁléM) sait toeethgrayigh -141 yig &@zn??wnmm o2y inGthytayritappapgl)-3-

py| g—;\"[’" E_?_) 'eﬂmgﬂ:atﬁagdmﬁmg 'h?d%ﬁltl(m?%,y )ﬁhﬁl@y(bb@y 'iﬂn%l)ngf ?h?drg! S Qenzotrlazolle hydrate
2 chl or o- 62p4 Pré%( il @#%r@pﬂé Al NN-diisgpronylethplhmite wetendisshivkd sl Of mngfIME, after
which 500 mg (0.659 mmol) of 2-{4-[2—({[2-(4-chlorophenyl)-l,3-th1azol-4~yl]methyl}sulfanyl)-

10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl L-alaninate trifluoroacetate were 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 theory) of the target compound.

LC-MS (Method 1): R, = 3.19 min; MS (ESIpos): m/z = 945 [M+H]".
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444- (2- hydr' 3 N888M heny! | pyri di ne- 3, 5-di carbonitrile [ EREAFERR02HPO0262
and 0.013 m (0.19 mmol) of cycl opropanami ne were stirred in 1.3 nl

of DMF overni ght. The crude product was 'p?ﬁri fied directly by
preparative HPLC {acet onitrile/water). The collected product

fractions nore dissolved in 2 m of DWF, 0.013 m (0.19

mmol ) of cycl opropanam ne was added and 10 the m xture was stirred at

RT over ni ght{4-(BRE2q8Ch@reyhesiir 3. MOm?qmﬁgﬁg%‘l\%ﬁ)g) -5 '&fc%%‘%% @%nohdm-l-

preparative HPLC (acetonitril e/ water)

theory) of YOREHesdviphenpnpghyl cNriisgdtpxycarbonyl)-B- [mb'(tﬂmarbﬁw;l)ammO]-L-alanyl-
DVSO-d5): 5 -Fardnad® (br s, 1H), 7.94 (d, 2H), 7.68 (s, 111), 7.59 (d,

2H), 7.48 (d, 2H), 7.10(d, 2H), 4.90 (t, 1H), 4.78 (s, 2H), 409(t
2H), 3.74 (q, 2H), 3.01-2.94 (m 111), 0 78 150. 65 (m 4H) LC- M5

(Method 6): Rt = 3.05 nmin; M5 (ESIpos): 560 [ M+ -CH316 -
Exanpl e 10
2- (1] 2- (4- Chl orophenyl) -1, 3@% - I ] hy @MC| obut

yl am no) -414- (2- hydroxyet hoxy) phenyl pyrlldl ne 3 5 dHcarbonClHl
5At RT, 80 ng (0.15 nmol)
2-chl oro-6-({[2-(4-chl orog
4-[ 4- (2- hydr oxyet hoxy) phenyl 1F r|d| ne- 3, 5- d, itrile [ Exanpl e 2A]
and 26 gl (0.30 mmol) of cycll obut anam ne V\ﬁ_L |rred in 1.5 mM of

DVF overni ght. The reggtion i xt@Ne was th eép |f|ed by preparative

HPLC(acetonltrlle/water).’fhl ¥ gave 56 ngy (65°oo3f theory) of the
0 MHz

)-1, 3-thiazol - 4 yI _rrethyl}sulfanyl)-

target conpound. 1011-1-NNR ( , O d6)—S8 = 8.28 (d, 1H),
7.97 (d, 211), 7.68 ,N 5 ] d,c|213), 7.11 (d,
211), 4.90 (t, 111) N tt/ 111), 4.09 (t,
214), 3474 (q, 211), 250- g 1. 49 (m 2H). LG M
(Method™6): 114= 3.18 mn; I\/B (ESIpos): niz 574 [MH] . - 117 -

Exanpl e 11
2- ??F 2e( 4- CAI oSt yamel) oBN(tertbrioryprpny it tigr-beorykahyrly))akihd - Atahine N, N-

OXyet hoxy) pitsAwhdxy B It together with 15
(3,3, 3-tri 1!1? uor OE mme v Yam Aol pyr 1 di I g) T EP8EReT: H-dimgghylaggnopropyD)-3-

1ooc 150 ﬁijlytcgrbsz llrwﬁ@hydrmlﬂqqdy Eomg (oa% n‘mfol) of 1-hydroxy-1H-benzotriazole hydrate

2- chl or o- 6

491 et hy T UPTA R EOASAROS BY O dus bR 8 o pere i 19t i P ap e
onitrille ][ :Ehanhpffo@ IEQ\IO aHdmeB)Ny’ X- O- BK{[QF(E4chloﬂfphenyl)rT113-th%azol-4~yl%methyl}sulfanyl)
The react | o UNRPE BN ARG ARloh R Bt San ithemaerataers added.
about 3 nl Taé rdddiommaxtpter whs ad‘rddyatpﬂb&rlﬁaﬂéﬁbdzrmﬁrel'ﬁleﬁught and then punﬁe;i tj\f'éce by

acetonitrilel a (83% of t heor
(()f the tar 8getpa \A@Y?S[ili}h%&cgtomtnle/&rater}-hf'hls g%ve §90 mg (47 Yo of theory) of the targe%/compound

LC-MS (Method 1): R, = 3.18 min; MS (ESIpos): m/z = 931 [M-+HT",

15



'H NVR (400VP10BREOB 46): 5 = 8.32 (t, 111), 7.93 (d, 2H) PCI/BBA8/000262
111), 7.58 (d, 2H), 7.49 (d, 2H) 7.12 (d, 2H), 4.91 (t, 1H), 4.73
(s, 2H), 4.09 (t, 211), 3.78-3.69 (m 4H}00~2 61-2.49 (m 211). LC- M5
(I\/Ethod 2): R=1.34 mn; M5 (ESIpos): raiz = 616 [MH . - 118 -
Exanpl e 12 Example 31A .
2-([[2-(4-Chl orophenyl) -1, 3-thiazol -4-yl ] et hyl } sul fanyl) - 444- ( 2- hydr
oxvet goxy ) @h@q*gl(k[afm mnﬁaﬂwﬁﬁm D614 FiiREm st AT DI Aol s Syt
2- chl or o- 6—Y€){’¥12d1’(1'ﬁ yanh@pﬁﬁn@nmm-bgtoxm@mﬁm -histidyl-L-alaninate
yl ] met hyl } sul f any1) - 444- (2- hydr oxyet hoxy) phenyl | pyri di ne- 3, 5- di car bon
itrile [Exanple 2A] and 30 ul (0.37 mml) ofyn-pyopyl am ne were
stirred in 2.5 mM of THF for 2 h. The reactEoi’\ xture wasg, t hen

purified by preparative HPLC (agetonitfi] el ate % TINA) . This
gave 67 ng (64% of theory) of the target [fonp (400 MHz,
DVSO-do): 8 = 8.20 (t, 1H), d 2H)o76 : (d, 2H),
7.49 (d, 2H), 7.11 (d, 2H), : 4.70 ZFD 49 (t, 2H),
3.74 (g, 2H), 3.43-3.34 (m 2 .49 (Cp &ett 0.78 (t, 3H).
LCM5 (Method 2): R =1 40 mn; (ESIpo%Q = 562 [ MFHr . - 119

- Exanple 13

2- ({[ 2- (4- Chl or opheny1) - 1NE~ hizazgl-9Ny | ] net hy‘iHasquanyl) 444- ( 2- hydr
oxyet hoxy) phenyl ] -6- (pi perid| n- I1

Qopyri di ne-3, 5-di carbonitrile C
5At RT, 300 (0.41

my ( R yAabo 740/<N of
2-chl oro- 6- (112- (4-chl ropﬁ’gnyle 3-8hi a Cl
yl I met hyl | sul fanyl) - 44 hydr oxyet hoxy) he ITp I ne- 3, 5-di carbon

itrile [Exanple 2A] and 163 ill (1.65 mmol) Df pi peri di ne were
stirred in 5.6 m of THF for 2 h. The reaction m xture was then

di lutedsw t A 8 f, THF a i fied
by prepgraEPsﬁgEgﬁ%: acltonﬁgkﬂf ter9ﬂ&6§%@&¥gﬁamn Hﬁ§ga @ i%@ﬁ8790
( 89% of t h@wng}) Ofblf“(3tdi@etbﬂﬁlgelpp®m”rhbﬂthdlcarhﬁldﬂmm&\lﬁrd(e@ﬂl@nm51 BYEE R hinol) of

(d 11), 4798kl Ryafe ald 0,74t Gosa ity S-iboonciptpppmine

4H), 3.74 (were Zfdpolvetl, #01Q.1BY of rﬁMB,H}fterL@ﬂMB s(om/elhqu 689 ‘mudwél) of 12- {kﬁ[z ({[2 -(4-

mn; M5 (EQ, pi i 8 F% & les |ist ? in Table 4 are
pr epar ed anallg%g?&%ng i tﬁlaégl'd’n%#w A}sp %ﬁ%&’ﬁ’ﬂ?éﬁ? idin-1-yl)pyridin-4-
10 yl]phenoxy}ethyl L-alaninate trifluoroacetate were added. The reaction mixture was stirred at

room temperature overnight and then purified twice by preparative HPLC (acetonitrile/water). This
gave 169 mg (28% of theory) of the target compound.

LC-MS (Method 4): R, = 1.42 min; MS (ESIpos): m/z = 882 [M+H]".

13



starting may 3040886 Hke ampunt of anmine added is 2.2-4.0 e RCTVEP2910/900262
based on the 2-chloro-6-({[2-
15( 4- chl or opheny1) - 1, 3-t hi azol - 4-yl ] mret h{®1 sul f any1) - 444- ( 2- hydr oxyet

hoxy) phenyl !pyri di ne-3,5- dicarbonitrile [Exanple 2A]: - 120 - Table
4:  Exanpl pl cture (yield) LCGMsS: lit [min] (Method); M
(ES'): mz INI+H 111-NWVR (DVBO- d6): 14 0., ..... ,OH 1.69 nin 5 (400

MHz) = 8. 2Q-{4-[2-({[2-(4—Chlorophenyl)-1,3-thiazol—4-y1]methyl}sulfanyl)-3,5-dicyano-ﬁ-(pyrrolidin—1-
yDpyridin-4-ylJphenoxy}ethyl NS-[N,N'-bis(tert-butoxycarbonyl)carbamimidoyl] N2 (tert-
butoxycarbonyl)-L-ornithyl-L-alaninate

344 mg (0724 mmol) of N-[NNbis(tert-butoxycarbonyl)carbamimidoyl]-N*-(tert-
butoxycarbonyl)-L-ornithine together with 151 mg (0.790 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 151 mg (0.988 mmol) of 1-hydroxy-1H-benzotriazole hydrate
and 0.574 ml (3.293 mmol) of N,N-diisopropylethylamine were dissolved in 10 ml of DMF, after
10 which 500 mg (0.659 mmol) of 2-{4-[2-({[2—(4—chloropheny1)-1,3-thiazol~4—yl]methy1}sulfanyl)—
3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy} ethyl L-alaninate trifluoroacetate were added.,
The reaction mixture was stirred at room temperature overnight and then purified twice by

preparative HPLC (acetonitrile/water). This gave 341 mg (47% of theory) of the target compound.
LC-MS (Method 4): R, = 1.88 min; MS (ESIpos): m/z= 1101 [M+H]".

15



(Met hod 4) ;W 2019886103 o5 (g, 2H), 110m z = 590 7.64 (sPCIP2010580262

211), 7.50 (d, 211), NC ON 7.11 (d, 211), 4.90 (t,

Example 33A

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl } sulfanyl)-3, 5-dicyano-6-(pyrrolidin-1-
yDpyridin-4-yl]phenoxy} ethyl N-(tert-butoxycarbonyl)-L-leucinate

H,C
i
o) CH,
O)\NH CH,
o/\/o
CH,
O
NC = | CN
™
OO
S

5 0.89 g (3.82 mmol) of N-{tert-butoxycarbonyl)-L-leucine were initially charged in 10 ml of DMF,
and 0.81 g (4.18 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 0.80 g
(5.23 mmol) of I-hydroxy-1H-benzotriazole hydrate and 1.13 g (8.71 mmol) of NN-
diisopropylethylamine were added. The mixture was stirred until a clear solution had been
obtained. 1.00 g (1.74 mmol) of 2—({[2-(4-chlorophenyl)-1,3~thiazol-4-y1]methyl}sulfanyl)-4-[4-(2-

10 hydroxyethoxy)phenyl]-6-{pyrrolidin-1-y)pyridine-3,5-dicarbonitrile was then added, and the

mixture was stirred at room temperature for 18 h. The mixture was added to 300 ml of water. The

residue formed was filtered off with suction and washed with 50 mt of water. The crude product
was dissolved in 50 ml of dichloromethane. The aqueous phase was separated off and the organic

phase was dried over sodium sulfate. Removal of the solvent 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]".



1H), 4.71 (YO 2910/086181;3 NS . . . . . syNs N--- 4.08 (t, 211), PEI7EP040/000262
2H), 3.48 (q, 2H), 41.51 (septet, 1H), 1.39 (q, 211), 0.80 (d,
611). d - 103 -

Example 34A

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5 -dicyano-6-(pyrrolidin-1-
yDpyridin-4-yljphenoxy}ethyl L-leucinate trifluoroacetate

CH,

2
O/\/O\rr!\/‘\ y x CF,COOH
C 3

o)

5 137 g (1.74 mmol) of 2—{4-[2-({[2~(4-chloropheny1)-1,3-thiazol~4-y1]methyl}sulfanyl)-3,5—
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-leucinate were
initially charged in 15 ml of dichloromethane, and 15.00 ml (194.70 mmol) of trifluoroacetic acid
were added. The mixture was stirred at room temperature for 1h. After removal of the solvent
under reduced pressure, the residue was dissolved in 5.00 ml of dichloromethane and 10.00 ml of*

10 diethyl ether were added. The residue formed was filtered 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



(34% of t he¥RA010/086108 "..".70H 1 45 nin 5 (400 MHz) PETIEE2410/000262
(Method 2); (d, 211), 7.69 (s, 111), b miz = 602 7.58 (d, 211),
7.50 (d, -104 -

Example 35A

2-§4-[2~( {[2-(4-Chlorophenyl)-1,3-thiazoI—4~yl]methy1}sulfanyl)-3,5-dicyan0-6-(pyrrolidin—1-
yDpyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alanyl-L-leucinate

CH3
H O CH3
N CH3
H3Cllln O
O
HN CH3
O/\/O
CH:_l
O

5 86 mg (0.45 mmol) of N-(tert-butoxycarbonyl)-L-alanine were initially charged in 5.0 ml of DMF,
and 95 mg (0.49 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 95 mg
(0.62 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 266.13 g (2.06 mmol) of N,N-
diisopropylethylamine were added. The mixture was stirred until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2-{4-[2-({[2-(4-ch10rophenyl)-1,3-thiazol—4-y1]methy1}sulfanyl)-

10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room temperature for 18 h. The reaction mixture was added
to 300 ml of water. The residue formed was filtered off with suction and washed with 20 ml of
water. The crude product was suspended in 15 ml of methano! and sonicated in an ultrasonic bath
for 5 min, The residue was filtered off with suction and washed with 10 ml of diethyl ether. This

15 gave 0.15 g (43% of theory) of the desired target compound.

LC/MS (Method 2): R, = 1.58 min; MS (ESIpos): m/z = 858 [M+H]".



211), 7.10 V@ 201908610INC N 4.69 (s, 211), 4.09 (t, PCT/EP2010/000262
S"---#.%*CQ--. S 211), 3.92-3.59 (m 711), 1.78 (br s, 4H),
Cl (93% of theory) - 105 -

Example 36A

2- {4~[2-({[2-(4-Chlorophenyl)—1,3-thiazol-4-y1]methy1}sulfanyl)-3,5-dicyano-6-(pyrrolidin—1-
yDpyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-beta-alanyl-L-leucinate

0
o)
N >TCH3
H,C CH,
0
HN CH,
0
07 N\~ \ﬂ)\/kCHa

5 86 mg (0.45 mmol) of N-(tert-butoxycarbonyl)-beta-alanine were initially charged in 5.0 ml of
DMF, and 95 mg (0.49 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride,

95 mg (0.62 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 266.13 g (2.06 mmol) of NN-
diisopropylethylamine were added. The mixture was stirred until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2- {4-[2-({[2-(4-ch10r0phenyl)-1,3-thiazol—4-y1]methyl}sulfanyl)-

10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room temperature for 18 h. The reaction mixture was added

to 300 ml of water. The residue formed was filtered off with suction and washed with 20 ml of
water. The crude product was suspended in 15 ml of methanol and sonicated in an ultrasonic bath

for 5 min. The residue was filtered off with suction and washed with 10 ml of diethyl ether. This

15 gave 0.13 g (37% of theory) of the desired target compound.

LC/MS (Method 2): R, = 1.56 min; MS (ESIpos): m/z = 858 [M+H]".



- 121 - ExaNP?I1886181 ycture (yield) LC-MB: R [mm (Met h@CI/ERZD10/000262
(ESI): mz [MrH 111-NWVR (HVBO-(16): 16 O, ,OH 1.69 nin 8
(400 MHz) = 7.94 (Method 4); (d, 21i96- 7.68 (s, 114),

Example 37A

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yl|methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yDpyridin-4-ylphenoxy} ethyl N-(tert-butoxycarbonyl)glycyl-L-leucinate

CH3
L, P—{CH,
N—< CH,
O
O
HN (3|_|3
o N\~0
CH,
O
CN
NC Z I
=~

5 80 mg (0.45 mmol) of N-(tert-butoxycarbonyl)glycine were initially charged in 5.0 ml of DMF,
and 95 mg (0.49 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 95 mg
(0.62 mmol) of I-hydroxy-1H-benzotriazole hydrate and 267 mg (2.06 mmol) of N,N-
diisopropylethylamine were added. The mixture was stirred until a clear solution had been
obtained. 330 mg (0.41 mmol) of 2—{4-[2—({[2-(4-chloropheny1)-1,3-thiazol-4-y1]methyl}sulfanyl)-
10 3,5-dicyano-6-(pyrrolidin-1-yl)pyridin-4-ylJphenoxy}ethyl L-leucinate trifluoroacetate were then
added, and the mixture was stirred at room temperature for 18 h. The reaction mixture was added
to 300 ml of water. The residue formed was filtered off with suction and washed with 20 ml of
water. The crude product was suspended in 15 ml of methanol and sonicated in an ultrasonic bath
for 5 min. The residue was filtered off with suction and washed with 10 ml of diethyl ether. This

15  gave 0.17 g (47% of theory) of the desired target compound.

LC/MS (Method 2): R, = 1.56 min; MS (ESIpos): m/z = 844 [M+H]".



| Sro/ z = 60YORBHORH0Io) 7 52 (d, 211), 7.10 (d, 214PCT/BE2010/000262

4.69 (s,

10

I5

2H), 4.55 (d, ..--#

- 107 -

Exemplary embodiments:

Example 1

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(pyrrolidin-1-yl)pyridine-3,5-dicarbonitrile

O/\/OH

Cl
At RT, 90 mg (0.17 mmol) of 2-ch10ro-6-({[2-(4-chlorophenyl)-l,3-thiazol~4-yl]methy1}sulfanyl)—
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 30 ul (0.37 mmol) of
pyrrolidine were stirred in 2.3 ml of THF for 30 min. About 12 ml of water were added to the
reaction mixture, the suspension formed was freed from THF on a rotary evaporator, and the
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.

'H-NMR (400 MHz, DMSO-dg): § = 7.95 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.47 (d, 2H), 7.10 (4,
2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.07 (t, 2H), 3.83 (br s, 4H), 3.74 (q, 2H), 1.94 (br s, 4H).

LC-MS (Method 5): R, = 2.63 min; MS (ESIpos): m/z = 574 [M+H]",



2H), 4.09 (YOP86U176 o Ns N----  (t, 311), 3.18 (t, PEHYEP2010/000262
1.72-1.60 (m 311), . O 1.11 (q, 211), 0.86 (d, 311). (94% of
t heory) 17 cy"...-",...... ""OH 1. 30 nT;H

Example 2

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(methylamino)pyridine-3,5-dicarbonitrile

C CN
N X
H.C =
3 \N N S/Y\
H S
N‘--.
5 Cl

At RT, 3.0 g (5.56 mmol) of 2-ch10r0-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methy1}sulfanyl)-4~
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 11.12 ml (22.24 mmol)
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 washed with water and dried

10 under high vacuum. This gave 2.69 g (91% of theory) of the desired target compound.

"H-NMR (400 MHz, DMSO-dg): 8= 8.12 (q, 1H), 7.96 (d, 2H), 7.69 (s, 1H), 7.59 (d, 2H), 7.48 (4,
2H), 7.11 (d, 2H), 4.91 (t, 1H), 4.72 (5, 2H), 4.09 (t, 2H), 3.74 (g, 2H), 3.01 (d, 3H).

LC-MS (Method 5): R, = 2.41 min; MS (ESIpos): m/z = 534 [M-+H]".



8 (400 MHz)WO 2p18/886101( N\t hod 2); (d, 211), 7.70 (s, 111), PCIVEP2010/000262
raiz = 590 7.59 (d, 211), 7.54 (d, 214), 139. 11 (d, 2H), NC CN 4.69

(s, 2H),

10

15

4.09 (t,

Example 3

2+ {[2-(4—Chloropheny1)—1,3-thiazol-4-yl]methy1}sulfanyl)-6—(ethylamino)—4—[4-(2—hydr0xy—
ethoxy)phenyl]pyridine-3,5-dicarbonitrile

NC SN CN
~
He” N7 N s =
3 H S
N“-.

Cl
At RT, 100 mg (0.17 mmol) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl|pyridine-3,5-dicarbonitrile [Example 2A] and
0.17 ml (0.33 mmol} of ethylamine (2M solution in THF) were stirred in 2 ml of THF for 30 min.
Another 0.17 ml (0.33 mmol) of ethylamine (2M solution in THF) was then added, and the mixture
was stirred at RT for 2 h. About 15 ml of water were added to the reaction mixture, and the
precipitate formed was filtered off, washed with water and dried under high vacuum. This gave 81

mg (89% of theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-de): 8 = 8.19 (q, 1H), 7.95 (d, 2H), 7.67 (s, 1H), 7.58 (4, 2H), 7.48 (4,
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).

LC-MS (Method 7): R, = 2.87 min; MS (ESIpos): m/z = 548 [M+H]".



oH), 3.93-3VBAMPBEIN 491y 3.73 (t, 211), S.."--y\s | PCI/EP2010/000262

3.71-3.62 (m 411). C (95% of theor_){?o_ - 122 -

Example 4

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-6-(dimethylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC N CN
H.C | =
3 \T N S/Y\S
CH, N=

Cl
5 At 100°C, 80 mg (0.15 mmol) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl|pyridine-3,5-dicarbonitrile [Example 2A] and
28 mg (0.30 mmol) of methanesulfonamide were stirred in 1.5 ml of DMF overnight. After

cooling, the crude product was purified by preparative HPLC (acetonitrile/water). This gave 41 mg
{50% of theory) of the target compound.

10 'H-NMR (400 MHz, DMSO-dg): 8 = 7.96 (d, 2H), 7.70 (s, 1H), 7.59 (d, 2H), 7.51 (d, 2H), 7.10 (4,
2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3.74 (q, 2H), 3.34 (s, 6H).

LC-MS (Method 7): R, = 2.81 min; MS (ESIpos): m/z = 548 [M-+H]".



Exanmpl e No. W&IMe0181 (yiel d) LC-MS: Rt [nin] (Method); NMSPCHEEEDN2010/0080262

[ MPFH] + 111- NMR (DMbO- d6): 18 Y. v, OH 1.52 mn 8 (400 MHz)
= 7.95 (Method 2); (d, 2H), 7.67 (sllil11), 101
Example 5

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl) -6-[ethyl(methyl)amino]-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC
I X CN
o
CH N=

Cl

5 AtRT, 60 mg (0.11 mmol) of 2-chloro-6-( {[2—(4-chlorophenyl)-l,3-thiazol-4-y1]methy1}sulfanyl)-

4-[4-(2-hydroxyethoxy)phenyljpyridine-3,5-dicarbonitrile [Example 2A] and 0.019 ml (0.22

mmol) of N-ethylmethylamine were stirred in 1.5 ml of THF for 30 min. About 15 ml of water

were added to the reaction mixture, and the aqueous phase was extracted 3x with ethyl acetate.

The combined organic phases were washed once with sodium chloride solution, dried over sodium

10 sulfate, concentrated by evaporation and dried under high vacuum. This gave 63 mg (99% of
theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-dq): & = 7.95 (d, 2H), 7.69 (s, 1H), 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 (1, 3D).

LC-MS (Method 3): R, = 3.02 min; MS (ESIpos): m/z = 562 [M+H]".

15



mz = 616 MWEORAK8GM 7 54 (4, 2H), 7.11 (d, 2H), NECTREP2010/000262
4.68 (s, 2H), 4.09 (t, ...... .

Example 6

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-6 -(diethylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC | N
e
HC” NN S/Y\S
J N

Cl
5 AtRT, 60 mg (0.11 mmol) of 2-ch10r0-6-({[2-(4-chloropheny1)-1,3-thiazol~4-yl]methyl}sulfanyl)—
4-{4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 0.023 ml 0.22
mmol) of diethylamine were stirred in 1.5 ml of THF for 30 min. About 15 m] of water were added
to the reaction mixture, and the aqueous phase was extracted 3x with ethyl acetate. The combined
organic phases were washed once with saturated aqueous sodium chioride solution, dried over
10 sodium sulfate, concentrated by evaporation and dried under high vacuum. This gave 67 mg (99%

of theory, purity 95%) of the desired target compound.

"H-NMR (400 MHz, DMSO-de): 8 =7.95 (d, 2H), 7.70 (s, 1H), 7.59 (d, 2H), 7.49 (d, 2H), 7.10 (4,
2H), 4.91 (1, 1H), 4.70 (s, 2H), 4.09 (t, 2H), 3.80-3.70 (m, 6H), 3.31 (s, 3H), 1.20 (t, 6H).

LC-MS (Method 3): R, = 3.11 min; MS (ESIpos): m/z = 576 [M+HJ".

13



211), 3.86-WOgHIp/@E610L3C - - - . . 1"--::\ S N --- 411), PCTEEF2010/000262
2H), H3C 1.40-1.36 (m 4H), . 0.92 (s, 6H. C (96% of
t heory) -113 -

Example 7

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(propan-2-ylamino)pyridine-3,5-dicarbonitrile

O
NC CN
HC |\
>\ =
HC” N7 N S/Y\S
N"-

Cl
5 AtRT, 60 mg (0.11 mmol) of 2-chloro-6-({[2-(4—chIoropheny1)-1,3-thiazol—4-y1]methy1}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 0.011 ml (0.13
mmol) of isopropylamine were stirred in 1.5 ml of THF for 60 min. Another 11 pl (0.13 mmol) of
isopropylamine were then added, and the mixture was stirred at RT for another 60 min. About 10
ml of water were added to the reaction mixture, and the precipitate formed was filtered off, washed

10 with water and dried under high vacuum. This gave 35 mg (56% of theory) of the desired target

compound.

'H-NMR (400 MHz, DMSO-dq): 8 ="7.96 (d, 2H), 7.80 (d, 1H), 7.67 (s, 1H), 7.58 (d, 2H), 7.48 (4,

2H), 7.10 (d, 2H), 4.90 (¢, 1H), 4.68 (s, 2H), 4.50-4.39 (m, 1H), 4.09 (t, 2H), 3.74 (g, 2H), 1.13 (4,
6H).

15 LC-MS (Method 7): R, = 2.98 min; MS (ESIpos): m/z = 562 [M-+H]".



19 0,..... "WO 2030/984103 32 nin 8 (400 MHz) = 7.94 ( Met ho@CIYEP20d0/000262
211), 7.70 (s, 111), IP mz = 598 7.58 (d, 2H), 7.54 (d, 2H),
7.11 (d, 211), NC CN 6.50-6.18 (m 111}14-

Example 8

2-(Azetidin-1-yl)-6( {[2-(4-chloropheny1)—1,3-thiazol-4-yl]methyl}sulfanyl)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

NC N CN
l =

Cl
5 At RT, 100 mg (0.19 mmol) of 2-chloro-6-({{2~(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and
0.015 ml (0.22 mmol) of azetidine were stirred in 2.5 ml of THF overnight. Another 0.025 ml (0.36
mmol) of azetidine was then added, and the mixture was once more stirred at RT overnight. About
10 ml of water were added to the reaction mixture, and the precipitate formed was filtered off,
10 washed with water and dried under high vacuum. This gave 85 mg (82% of theory) of the desired

target compound.

'H-NMR (400 MHz, DMSO-dg): 8 = 7.95 (d, 2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.47 (d, 2H), 7.10 (4,
2H), 4.90 (1, 1H), 4.68 (s, 2H), 4.48 (br s, 4H), 4.08 (t, 2H), 3.73 (q, 2H), 2.38 (Quintett, 2H).

LC-MS (Method 4): R, = 1.52 min; MS (ESIpos): m/z = 560 [M+H]",

15



4.70 (s, 2% 2040/886101N N S"-- - - y\ s 4.20 (m 211), 4.09PQI/EP2010/000262
211), 3.74 (t, 2H), 3.49 (s, 3H). s

Example 9

2-( {[2-(4—Chloropheny1)-1,3-thiazol-4-y1]methy1}sulfanyl)-6-(cyclopropylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

C
NC I X N
Z —
N7 NS
N'---.

Cl
5 At RT, 50 mg (0.09 mmol) of 2-ch10ro-6-({[2-(4-ch10rophenyl)-1,3-thiazol—4-yl}methyl}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 0.013 ml (0.19
mmol) of cyclopropanamine were stirred in 1.3 ml of DMF overnight. The crude product was
purified directly by preparative HPLC (acetonitrile/water). The collected product fractions were
once more dissolved in 2 ml of DMF, 0.013 mi (0.19 mmol) of cyclopropanamine was added and
10 the mixture was stirred at RT overnight. The crude product was then once more purified by

preparative HPLC (acetonitrile/water). This gave 20 mg (39% of theory) of the desired target

compound.

'H-NMR (400 MHz, DMSO-dq): 5= 8.30 (br s, 1H), 7.94 (d, 2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.48
(d, 2H), 7.10 (d, 2H), 4.90 (¢, 1H), 4.78 (s, 2H), 4.09 (t, 2H), 3.74 (q, 2H), 3.01-2.94 (m, 1H), 0.78-
15 0.65 (m, 4H).

LC-MS (Method 6): R, = 3.05 min; MS (ESIpos): m/z = 560 [M+H]".



c
I't,

C ..

[ m n]

(63%W¥P 0AQB8aIPL - 123 - Exanple No. Structure (yi ICIYERID10/00262

(Method); M8 (ER): miz [MrHr 11-1-NMR (DVBO- dB): 20 NC FI

3N H3C."...) (86% -116-

10

Example 10

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-6-(cyclobutylamino)-4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

Cl
At RT, 80 mg (0.15 mmol) of 2-ch10r0-6-({[2-(4-chloropheny1)~1,3-thiazol-4-yl]methy1}sulfanyl)-
4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 26 ul (0.30 mmol) of
cyclobutanamine were stirred in 1.5 ml of DMF overnight. The reaction mixture was then purified

by preparative HPLC (acetonitrile/water). This gave 56 mg (65% of theory) of the target
compound,

'H-NMR (400 MHz, DMSO-dg): 8 = 8.28 (d, 1H), 7.97 (d, 2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.48 (4,

2H), 7.11 (d, 2H), 4.90 (t, 1H), 4.70 (s, 2H), 4.59 (Quintett, 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]",



lail cr,.. WO201008610104 of CN S"............. Nr\ S N-- Cl PCHEBP3010/000262
1.40 nin (Method 2); nk = 576 8 (400 MHz) = 7.95 (d, 211), 7.68 (s,

1H), 7.58 (d, 211), 7.53 (d, 211), 7.11-4&-211), 4.69 (s, 211), 4.09
(t, 2H), 3.76-3.60 (m 41-1), 3.32 (s, 313), 1.62 (Sextett, 2H), 0.80
(t, 3H). 2Exmmplelly) H3C || (87% O,...-.."...... ".OH of CN

2-( {[2—(4-Ch10ropheny1)-1,3-thiazol-4-y1]methy1}squanyl)—4~[4-(2-hydroxyethoxy)phenyl] -6-
[(3,3,3-trifluoropropyl)amino]pyridine-3,5-dicarbonitrile

O/\/OH
NC
E X CN
F |
F NN =
H S/\/\s
N“-—.

Cl
5 At 100°C, 150 mg (0.21 mmol, purity about 74%) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-
4-ylmethyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A]
and 93 mg (0.82 mmol) of 3,3,3-trifluoropropan-1-amine were stirred in 2.0 ml of DMF for 2 h.
The reaction mixture was then diluted with about 1 ml of water and about 3 ml of THF and

purified by preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 105 mg (83% of theory)
10 of the target compound.

'H-NMR (400 MHz, DMSO-dg): 8 = 8.32 (t, 1H), 7.93 (d, 2H), 7.68 (s, 1H), 7.58 (d, 2H), 7.49 (4,
2H), 7.12 (d, 2H), 4.91 (t, 1H), 4.73 (s, 2H), 4.09 (t, 2H), 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]".



S--en-- r--:WOL00086401C) theory) 1.32 nmin (Method 2): ink PCIWRPB10/000262
(400 MHz) = 7.96 (d, 2H), 7.69 (s, 111), 7.59 (d, 2H), 7.52 (d, 211),
7.11 (d, 211), 4.69 (s, 211), 4.09 (t, 21W®- 3.96 (t, 2H), 3.74 (t,

213), 3.54 (t, 211), 3.40 (s, 3H), 3.20 (s, 3H). - 124 - Exanple No.
Structure (BpapipdI2 C-Ms: Rt [nmin] (Method); MS (ES!'): mz 1mr111+
111-NMR (DMBO- d6): 22 NC HN ..., 0

2-({[2-(4-Chlorophenyl)~1,3-thiazol-4-yl]methy1}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(propylamino)pyridine-3,5-dicarbonitrile

O/\/OH
NC XN CN
Hao\/\N N/ s =
N s
N ——

Cl
5 At RT, 100 mg (0.19 mmol) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and
30 ul (0.37 mmol) of n-propylamine were stirred in 2.5 ml of THF for 2 h. The reaction mixture

was then purified by preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 67 mg (64% of
theory) of the target compound.

10 'H-NMR (400 MHz, DMSO-d): & = 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), 4.70 (s, 2H), 4.09 (t, 2H), 3.74 (g, 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]".



H3C (87% 0 YO 2010/086101 oy of ONS'--....... s.'" ...-r\ PESTIER2010/@0262
theory) 1.28 mn (Method 2); mz = 578 8 (400 MHz) = 8.12 (t, 111),
7.94 (d, 211), 7.69 (s, 111), 7.59 (d, 2iB)- 7.49 (d, 211), 7.11 (d,
2H), 4.90 (t 1H)1, 4.70 (s, 211), 4.09 (t, 2H), 3.74 (q, 2H), 3.68

(q, 2E1), 3 2H), 3.19 (s, 311). 23 NC HN S (88%0,..... , OH
2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yllmethyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]-6-
(piperidin-1-yl)pyridine-3,5-dicarbonitrile

O/\/OH

Cl
5  AtRT, 300 mg (0.41 mmol, purity about 74%) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyi)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and
163 pl (1.65 mmol) of piperidine were stirred 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 THF and purified by preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 215 mg (89% of theory) of the target compound.

10 'H-NMR (400 MHz, DMSO-d,): 8 =7.96 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7.54 (d, 2H), 7.11 (4,
2H), 4.90 (br s, 1H), 4.69 (s, 2H), 4.09 (t, 2H), 3.88-3.78 (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 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-({[2-

15 (4-chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-
dicarbonitrile [Example 2A]:



CN S". ____,w_o_z_oggmmsm 40. C of theory) 1.33 min (Method PCI/E¥2016/000262
592 8 (400 MHz) = 8.11 (t, 111), 7.95 (d, 211), 7.68 (s, 1H), 7.59
(d, 211), 7.49 (d 2H), 7.11 (d, 211), 4120 (s, 211), 4.09 (t, 211),
3.74 (t, 211% 65 (g, 211), 3.48 (t, 2E1), 3.38 (g, 211), 1.03 (t,
311) - 1MExa | e No. Structure (yield) LGM: Rt [nin]
(I\/Ethod) MS (ESI): miz [M+H 1H NMVR (DVBO- d6):
Example Structure LC-MS: "H-NMR (DMSO-
_ No. (yield) R; [min] de):
(Method);
MS (ESD):
m/z [M+H]*
14 N 1.69 min 3 (400 MHz) = 8.20
(Method 4); | (t, LH), 7.95 (d, 2),
m/z = 590 7.64 (s, 1H), 7.58 (d,
2H), 7.50 (d, 2H),
NC L N 7.11 (d, 2H), 4.90 (1,
cH, |N/ . _ 1H), 4.71 (s, 2H),
. 4.08 (t, 2H), 3.74 (q,
H,C 2H), 3.48 (g, 2H),
1.51 (septet, 1H), 1.39
(g, 2H), 0.80 (d, 6H).
Cl
(34% of theory)
15 0/\/0H 1.45 min 8 (400 MHz) = 7.94
(Method 2); | (d, 2H), 7.69 (s, 1H),
m/z = 602 7.58 (d, 2H), 7.50 (d,
2H), 7.10 (d, 2H),
NC. A -CN 4.69 (s, 2H), 4.09 ¢,
2H), 3.92-3.59 (m,
N N/ S = TH), 1.78 {br s, 4H),
N= 1.50 (br s, 4H).
Cl
(93% of theory)




24
(d, 2

0"..

H) ,

.. WO 208{0861037 nin 8 (400 MHz) = 7.96 ( Me PICIUERIG10/000262
7.68 (s, 111), 0
-121 -
Example Structare LC-MS: 'H-NMR (DMSO-
No. (yield) R; [min] de):
(Method);
MS (ESD):
m/z [M+H]*
16 N, 1.69 min 8 (400 MHz) = 7.94
(Method 4); | (d, 2H), 7.68 (s, 1H),
m/z = 602 7.58 (d, 2H), 7.52 (4,
2H), 7.10 (d, 2H),
NC o CN 4.69 (s, 2H), 4.55 (4,
» _ 2H), 4.09 (t, 2H), 3.76
/O " S/Y\S (t, 3H), 3.18 (t, 2H),
N"--.
H,C -1 1.72-1.60 (m, 3H),
1.11 (q, 2H), 0.86 (d,
3H).
cl
(94% of theory)
T OH 1.30 min 3 (400 MHz) = 7.95
O/\/ ( z)
(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
| AN 2H), 3.93-3.87 (m,
Z 4H), 3.73 (t, 2H),
\) S 3.71-3.62 (m, 4H).
o) N=
Cl
(95% of theory)




mz = 618 MWORHK8GHY 7 55 (d, 2H), 7.10 (d, 211), NC POWEP2016800262
(s, 2H), 4.13- 4.05 (m 411), 3.72 (t,
-122 -
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R; [min] de):
(Method);
MS (ESI):
m/z [M+H]*
18 ~_-°H 1.52 min 8 (400 MHz) = 7.95
(Method 2); | (d, 2H), 7.67 (s, 1H),
m/z =616 7.59 (d, 2H), 7.54 (d,
2H), 7.11 (d, 2H),
NC N 4.68 (s, 2H), 4.09 (,
| P 2H), 3.86-3.80 (m,
N” N7 s =
70 /\N(____\S 4H), 3.73 (t, 2H),
H3H03 < 1.40-1.36 (m, 4H),
0.92 (s, 6H).
cl
(96% of theory)
19 R ~_-OH 1.32 min 8 (400 MHz) = 7.94
(Method 2); [ (d, 2H), 7.70 (s, 1H),
m/z = 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-
C = 4.20 (m, 2H), 4.09 (t,
H, N N S/\f\ (m, 2H), 4.09 (t
S 2H), 3.74 (t, 2H), 3.49
F N=
(s, 3H).
F
Cl
(63% of theory)




..... " WO2010/9861013. 67-3.58 (m | 0) N --  211), 3.50CI/BR010M00262
111), 3.23 (s, 3H), :
) ( -123 -
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R; [min] de):
(Method);
MS (ESD):
m/z [M+H]"
20 OH 1.40 min 8 400 MH =7.95
O/\/ ( z)
(Method 2); | (d, 2H), 7.68 (s, 1H),
m/z = 576 7.58 (d, 2H), 7.53 (d,
2H), 7.11 (d, 2H),
NG oN 4.69 (s, 2H), 4.09 (1,
| = 2H), 3.76-3.60 (m,
He,C\N = S/‘\(\S 4H), 3.32 (s, 3H),
Hsc\) . 1.62 (Sextett, 2H),
0.80 (t, 3H).
cl
(86% of theory)
21 OH 1.32 min 8 (400 MHz) = 7.96
O/\/ ( )
(Method 2);  |{(d, 2H), 7.69 (s, 1H),
m/z =592 7.59 (d, 2H), 7.52 (d,
2H), 7.11 (d, 2H),
NG oN 4.69 (s, 2H), 4.09 (¢,
| = 2H), 3.96 (t, 2H), 3.74
ATt e (t 2H), 3.54 (1, 2H),
N 3.40 (s, 3H), 3.20 (s,
3H).
0
H,.C~
cl

(87% of theory)




1. 96-1. 87 (‘WP 2818/986101 1.56-1.46 (m 211). cl PEIIETA010/000262
t heory)
-124 -
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R; [min] dg):
(Method);
MS (ESID):
m/z [M+H]*
(Method 2); | (t, 1H), 7.94 (d, 2H),
m/z =578 7.69 (s, 1H), 7.59 (4,
2H), 7.49 (d, 2H),
NG NN 7.11 (d, 2H), 4.90 (t,
| 1H), 4.70 (s, 2H),
o
HN N S ZN\g 4.09 (¢, 2H), 3.74 (q,
N== 2H), 3.68 (q, 2H),
3.42 (t, 2H), 3.19 (s,
0
Hac/ 3H).
Cl
(87% of theory)
23 O/\/OH 1.33 min 8 (400 MHz) = 8.11
(Method 2); | (¢, 1H), 7.95 (d, 2H),
m/z = 592 7.68 (s, 1H), 7.59 (d,
2H), 7.49 (d, 2H),
7.11 (d, 2H), 4.70 (s,
NC CN (d, 280, 470 (s
| R 2H), 4.09 (t, 2H), 3.74
= t, 2H), 3.65 (q, 2H),
HN N S/\(\S {t, 2H) (q, 2H)
L 3.48 (t, 2H), 3.38 (q,
2H), 1.03 (t, 3H).
ro
CH,
Cl
(88% of theory)




25 Q..,-.WO2010/086101 3y 1 58 nin 8 (400 MHz) = 7.95  PCT/ER2INGA0262
4); (d, 211), 7.69 (s, 111), | el i n/L%S = 618
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R, [min] de):
(Method);
MS (ESI):
m/z [M+H]"
24 o ~-OH 1.37 min 3 (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),
NC N 4.68 (s, 2H), 4.13-
| P 4.05 (m, 4H), 3.72 (¢,
N7 N 9,/\\4\S 2H), 3.67-3.58 (m,
o N= 2H), 3.50-3.38 (m,
(|3H3 1H), 3.23 (s, 3H),
1.96-1.87 (m, 2H),
1.56-1.46 (m, 2H).
- (m, 2H)
(35% of theory)
25 O/\/OH 1.58 min 8 (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),
NG oN 4.70 (s, 2H), 4.14 (br
| s, 1H), 4.09 (t, 2H),
— -
, N 3.48-3.34 (m, 2H),
6.: 2.12-1.93 (m, 2H),
> 1.05 (t, 3H).
H,C
Cl
(68% of theory)




7.59 (d, 21O 2019984191 211), 7.10 (d, 211), NC CNCI/EPRA0/000262

(s, 2H),

10

15

4.14 (br

- 126 -

Example 26

2-({[2-(4-Ch10ropheny1)—I,3-thiazol-4-y1]methy1}sulfanyl)-6-(3,3-diﬂuoropyrrolidin-1-yl)—4-[4~(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH

Cl

At RT, 100 mg (0.19 mmol) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and
53 mg (0.37 mmol) of 3,3-difluoropyrrolidine hydrochloride and 52 ul (037 mmol) 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 THF and purified by preparative HPLC (acetonitrile/water +
0.1% TFA). This gave 62 mg (54% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-de): 8 =7.92 (d, 2H), 7.71 (s, LH), 7.58 (d, 2H), 7.50 (d, 2H), 7.1 (d,
2H), 4.72 (s, 2H), 4.29 (t, 2H), 4.17-4.07 (m, 4H), 3.73 (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 analogously to Example 26 from the appropriate
starting materials. The amount of amine added is 1.5-2.0 equivalents, that of triethylamine 2.0-3.0
equivalents based on the 2-ch10r0-6-({[2-(4-chloropheny1)-1,3-thiazol—4-yl]methy1}sulfanyl)—4—[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A]:



s, 111), 4. YO Y08 o NS - y\ s N---  3.99- 3. 70 PCHERIGLH/000262
3.48-3.34 (m 211), 2.12-1.93 (m 2%21,) 111 1.05 (t, 3H).
Table 5:
Example Structure LC-MS: 'H-NMR (DMSO-
No. (yield) R, [min] d¢):
(Method);
MS (ESI):
m/z [M-+H]*
27 o ~-OH 1.36 min 8 (400 MHz) =7.95
(Method 2); (d, 2H), 7.70 (s, 1H),
m/z = 624 7.59 (d, 2H), 7.55 (d,
2H), 7.12 (d, 2H),
NC CN 4.90 (t, 1H), 4.71 (s,
| P 2H), 4.09 (t, 2H),
7@ N s/\‘%\s 4.02-3.93 (m, 4H),
= - N= 3.74 (q, 2H), 2.19-
2.05 (m, 4H).
Cl
(48% of theory)
28 o~ 1.63 min 3 (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 O 4.90 (br s, 1H), 4.70
2H), 4.
N S/\f\s (s, 2H), 4.64 (d, 2H),
= 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)




Cl ( 6 VOAVLP/AEINY) - 126 - Exanple 26 PCT/EP2010/000262
2- (1[ 2- (4-Chl or ophenyO- 1, 3-t hi azol -4-yl ] et hyl |

sul fanyl)-6-(3, 3-di fluoropyrrolidin- 1 -¥2-4-[4-(2-

hydr oxyet hoxy) phenyl ] pyri di ne-3, 5-dicarbonitrile C 5At RT, 100 ng

(0. 19 nmol (Exaimgle chl or o- 6- ({ [ @r¢eturchl or opheny 1) -Lic-8t8: hi azjeH-MMR DMSO-
yl I met hyl }isulf anyp- 444- ( 2- hydr%x%‘gt hoxy) phenyl ] r| di ne- 3, 5-di car bon|
trile [Exdnple 2A1 and 53 ny (8" mwl ) of 3, 3 |“’Pl‘ﬂ|oropﬁﬂ)rolld| ne
hydrochl orjide and| 52 gl (0.37 mmol) of triethyl|gMeffaapere stirred in
2.5 mM of [THF for{ 2 h. The reaction m xture was|.then diluted with
about 1 m| of watlr and about 3 ml of THF and pM$fE¥Y by| preparative
HPLC (acetlonitrile/water + 10 0.1% TFA). This Jjye ZHﬁvg (54% of

t heory) of| the target conmpound. ' H NVR (400 MHz, O de): 5 =7.92
(d, 2H), 7% \01 IHy— 758 (ed—2H) 750 (d2H) 7 11 (id, 2H), 4. 72
(s, 2H). 4 29%t.|2H). 4. 17-61/07\.(49H4H) 3.73 |36 mip) , 2 5G200MBiG) £ o6
2H). LC- M{ (I\/bt hod 2): 124= .35 min; M (ESI pO%ﬁ/{ethHZ{E),- ?&QH[),M’L’)_IH(IS, 1H),

m/z=596  |7.58 (d, 2H), 7.49 (d,
2H), 7.12 (d, 2H),
4.89 (t, 4H), 4.71 (s,
2H), 4.09 (t, 2H), 3.74

N \ 5 _= {t, 2H).
I S

(89% of theory)

30 o ~-OF 1.32 min 8 (400 MHz) = 7.96
(Method 2);  |(d, 2H), 7.69 (s, 1H),
m/z=590  |7.58 (d, 2H), 7.47 (4,
2H), 7.10 (d, 2H),
4,85 (br s, 1H), 4.72-
| AN 4.55 (m, 4H), 4.32-

NN /\\%\s :'?i Em, 1H), 4.27-

):, L 15 (m, 2H), 4.09 (¢,
2H), 3.74 (t, 2H), 3.24

H, (s, 3H).

(76% of theory)




The exanpl e¥O13030/886104 Tabl e 5 are prepared anal ogously toPETADP1020/860262
fromthe appropriate 15 starting materials. The anobunt of am ne

added is 1.5-2.0 equivalents, that of trilZt-hylamne 2.0-3.0

equi val ents based on the

2- chl or o- 6-Exafplg:- chl or ophenyl) - 1, 3-t hi azol - 4-yl ] net hyl } sul f any1) - 44

4- (2- hydroxyet hoxy) phenyl byri di ne-3,5-dicarbonitrile [Exanple 2A]:

2T oo ToDL AR RS BRh O Mg B S G S E SR ek T g0 o

cr...... " hydroxyetho@pher3Hpyridnes, {-dio@bdditzile = 7. 95
O/\/OH
NC | N CN
-
N

Cl
5 At RT, 150 mg (0.20 mmol, purity about 74%) of 2-chloro-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
ylJmethyl}sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl|pyridine-3,5-dicarbonitrile [Example 2A], 64
mg (0.41 mmol) of 3,3-difluoropiperidine hydrochloride and 57 pl (0.41 mmol) of triethylamine
were stirred in 3 ml of THF for 2 h. The reaction mixture was then diluted with about 1 ml of

water and about 3 ml of THF and purified by preparative HPLC (acetonitrile/water + 0.1% TEA).
10 This gave 90 mg (71% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-dg): 8 = 7.95 (d, 2H), 7.69 (s, 1H), 7.56 (d, 4H), 7.12 (d, 2H), 4.90 (br
s, 1H), 4.71 (s, 2H), 4.17 (1, 2H), 4.09 (t, 2H), 3.92-3.85 (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]".

15



(Met hod 2) ;WOAL2019/08610% 70 (s, 111), le mz = 624 7.59PCA/ERIN0/000262
7.55 (d, 2H), 7.12 (d, 211), NC ON 4.190 (t, 111), 4.71 (s,
. -130 -

Example 32

2-({[2~(4-Chlorophenyl)-1,3-thiazol-4-yl|methyl} sulfanyl}-4-[4-(2-hydroxyethoxy)phenyl]-6-
[(2,2,2-trifluoroethyl)amine]pyridine-3,5-dicarbonitrile

NC N CN
F

F\I\:f\ﬁ |N/ S/IZ\}_O‘CI

5 140 mg (0.260 mmol) of 2-ch10ro—6-({[2-(4-chlorophenyl)-1,3-thiazol-4-y1]methy1}sulfanyl)-4—[4-
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A] and 52 mg (0.519 mmol) of
2,2,2-trifluoro-1-aminoethane were dissolved in 2 ml of tetrahydrofuran and stirred at room
temperature overnight. A further 52 mg (0.519 mmol) of 2,2,2-trifluoro-1-aminoethane were added
and stirring was continued for 6 hours, after which the reaction mixture was heated to 50°C and

10 stirred at this temperature overnight. A further 52 mg (0.519 mmol) of 2,2,2-trifluoro-1-
aminoethane were were added. The mixture was then stirred initially at 50°C for 2 hours and then
under reflux for four hours. Without further work-up, the reaction mixture was purified by

preparative HPLC. 36 mg (yield: 23%) of the target compound were obtained.

'H-NMR (400 MHz, DMSO-de): 8 = 8.59 (t, 1H), 7.95 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7.53 (4,
15 2H), 7.13(d, 2H), 4.92 (t, 1H), 4.71 (5, 2H), 4.31 (m, 2H), 4.09 (t, 2H), 3.74 (m, 2H).

LC-MS (Method 1): R = 2.77 min; MS (ESIpos): m/z = 602 [M+H]",



211), 4.09 VO 2010486101 S'- ...y ----Ns 4.02-3.93 (m 411) PCT/EP010/000262

3.74 (q, 2H), 2.19- * 2.05 (m 411). 131Cl

Example 33

2-({ [2-(4-Ch10rophenyl)—1,3-thiazol-4-y1]methyl}sulfanyl)-6-[(2-ﬂuoroethyl)amino]—4-[4-(2-
hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

O/\/OH
NC: i\ :CN
F
SN ~ N

S

5 140 mg (0.260 mmol) of 2-ch10ro—6-({[2-(4-chlorophenyl)-1,3-thiazol—4—yl]methy1}sulfanyl)-4—[4—
(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile [Example 2A], 52 mg (0.519 mmol) of 2-
fluoroethylamine hydrochloride and 67 mg (0.519 mmol) 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 purified by preparative HPLC. 78 mg (yield: 53% of theory} of

10 the target compound were obtained.

'H-NMR (400 MHz, DMSO-dg): 8 =8.29 (t, 1H), 7.95 (d, 2H), 7.68 (s, 1H), 7.57 (d, 2H), 7.50 (4,
2H), 7.12 (d, 2H), 491 (t, 1H), 4.69 (s, 2H), 4.59 (t, 1H), 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]".

13
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Example 34

2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-6-[(2,2-diﬂuoroethy1)amino]—4~[4-(2~
hydroxyethoxy)phenyl|pyridine-3,5-dicarbonitrile

O/\/OH

NC CN

N
ULy
Y\H N S/\E\>—~©—C[
F
s

140 mg (0.260 mmol} of 2-chloro-6-( {[2-(4-chlorophenyl)-l,3-thiazol~4-y1]methy1}sulfanyl)-4-[4-
(2-hydroxyethoxy)phenyl|pyridine-3,5-dicarbonitrile [Example 2A], 61 mg (0.519 mmol) of 2,2-
difluoroethylamine hydrochloride and 67 mg (0.519 mmol) 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 purified by preparative HPLC. 77 mg (yield: 51% of theory) of

the target compound were obtained.

'H-NMR (400 MHz, DMSO-d¢): 8 = 8.41 (m, 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), 4.92 (5, 1H), 4.72 (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]".
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-133 -
Example 35

2-({[2-(4-Ch10rophenyl)—1,3-thiazol—4-yl]methy1}sulfanyl)-4-[4~(2-hydroxyethoxy)phenyl] -6-
[methyl(2,2,2-trifluoroethyl)amino]pyridine-3,5-dicarbonitrile

O/\/OH
CN
NC | SN
F =
Y\N N s/\\&\
| S
E CH, N=

Cl

41 mg (0.27 mmol) of 2,2,2-trifluoro-N-methylethanamine hydrochloride were dissolved in 2 ml of
DMF, 40 mg of Amberlyst A-21 were added and the mixture was stirred at RT for 30 min. The
mixture was filtered off and added to 100 mg (0.14 mmol, purity about 74%) of 2-chloro-6-({[2-(4-
chlorophenyl)-1,3-thiazol-4-ylmethy1} sulfanyl)-4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-
dicarbonitrile [Example 2A], and the solution was stirred at RT overnight. In a separate flask,
another 82 mg (0.54 mmol) of 2,2,2-trifluoro-N-methylethanamine hydrochloride were then
dissolved in 0.5 ml of DMF, 80 mg of Amberlyst 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 mixture was then warmed to 60°C, and the reaction
mixture was stirred at this temperature overnight, after which it was heated to 100°C. After stirring
at 100°C overnight, the mixture was diluted with a little water/THF and purified by preparative
HPLC (acetonitrile/water + 0.1% TFA). This gave 64 mg (74% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-dg): 8 =7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.56 (d, 2H), 7.11 (4,
2H), 4.90 (br s, 1H), 4.78 (g, 2H), 4.70 (s, 2H), 4.09 (t, 2H), 3.73 (t, 2H), 3.51 (s, 3H).

LC-MS (Method 2): R, = 1.36 min; MS (ESIpos): m/z = 616 [M-+H]".



(s, 211), AVOL201H/086103) Nl-- 4.09 (t, 211), 3.74 (t, PCI/ECH1)/000262

3.22 (t, 2H), . 2.78-2.62 (m 111), d 1.91-1.82 (m 211),
1.50-1.39 (m 211). -134 -
Example 36

2-({[2-(4-Chlorophenyl})-1,3-thiazol-4-yl|methyl} sulfanyl)-6-[ethyl(2,2,2-trifluoroethyl)amino]-4-
[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-dicarbonitrile

OH
O/\/
CN
NC | X
FF = —
A GA e
N“-.
F CH,

Cl

5 133 mg (0.81 mmol) of N-ethyl-2,2,2-trifluoroethanamine hydrochloride were dissolved in 2 m] of
DMF, 130 mg Amberlyst A-21 were added and the mixture was stirred at RT for 30 min. The
mixture was filtered off and added to 100 mg (0.14 mmol, purity about 74%) of 2-chloro-6-({[2-(4-
chlorophenyl)-1,3-thiazol-4-y1]methyl}sulfanyl)—4-[4-(2-hydroxyethoxy)phenyl]pyridine-3,5-
dicarbonitrile [Example 2A], and the solution was stirred at RT overnight. The mixture was then

10 warmed to 60°C and stirred at this temperature overnight. In a separate flask, another 87 mg (0.54
mmol) of 2,2,2-trifluoro-N-methylethanamine hydrochioride were then dissolved in 0.5 ml of
DMF, 88 mg of Amberlyst 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 100°C for 4.5 h. The mixture was then diluted with a little water/THF and purified by

15 preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 37 mg (41% of theory) of the target

compound.

"H-NMR (400 MHz, DMSO-dg): 8 =7.94 (d, 2H), 7.71 (s, 1H), 7.58 (d, 2H), 7.54 (d, 2H), 7.11 (4,
2H), 4.78 (g, 2H), 4.70 (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 (ESIpos): m/z = 630 [M+H]".



(87% of t heGRA010/086103 58 - Exanple No. Structure (yield) PCINER2000/000262
[min] (Method); MS (ES!'): miz [M+Hr 1H NVR (DMBO- d6): 29
Cryenn. OH 1 36 min 8 (400 Miz) = 7.96135- (Method 2);

Example 37

2-{4-[2-(Azetidin-1-y1)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-
dicyanopyridin-4-ylJphenoxy}ethyl beta-alanyl-L-alaninate

NC CN

I\
4 =
DA
N=—
Cl

5 9 mg (0113 mmol) of 2-{4-[2-(azetidin-1-y1)-6-({[2-(4-chlorophenyl)-1,3-thiazol-4-
yl]methyl} sulfanyl})-3,5-dicyanopyridin-4-yl]phenoxy} ethyl N-{tert-butoxycarbonyl)-beta-alanyl-
L-alaninate [Example 4A] were initially charged in 3.5 ml of dichloromethane. 0.347 ml (4.502
mmol) of trifluoroacetic acid was added, and the reaction solution was then stirred at RT
overnight. The reaction solution was concentrated by evaporation and the residue was purified by

10 preparative HPLC (acetonitrile/water + 0.1% TFA). For further purification, the product was once
more purified by preparative HPLC (column material: XBridge; mobile phase: acetonitrile/0.1%

aq. ammonia = 65/35). This gave 51 mg (65% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-dg): 8 =8.38 (d, 1H), 7.94 (d, 2H), 7.67 (s, 1H), 7.58 (4, 2H), 7.47 (d,
2H), 7.12 (d, 2H), 4.65 (s, 2H), 4.53-4.32 (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) 1.27 (d, 3H).

LC-MS (Method 1): R, = 2.25 min; MS (ESIpos): m/z = 702 [M+H]".



(d, 2H), 7.W9 23030/08¢1p1

1.1 ink = 596 7.58 (d, 2H),

2H), 7.12 (d, 2H), NC CN 4.89 (t, 4H), 4.71 (s,
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Example 38

7. 49 PCA/EP2010/000262
2H), 4.09 (t,

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl } sulfanyl)-3,5-dicyano-6-(propyl-
amino)pyridin-4-yl]phenoxy}ethyl L-alaninate trifluoroacetate

Hy

an)

07N Oj]/\NHz

O

x CF,CO,H

Cl

5 873 mg (1.191 mmol) of 2-{4-[2-({[2~(4-ch10ropheny1)-l,3-thiazol-4-yl]methyl}sulfanyl)-3,5-

dicyano-6-(propylamino)pyridin-4-yl]phenoxy}ethyl

N-(tert-butoxycarbonyl)-L-alaninate

[Example 14A] were initially charged in 29 ml of dichloromethane. 1.84 ml (23.817 mmol) of

trifluoroacetic acid were added, and the reaction solution was then stirred at RT overnight. The

reaction solution was concentrated by evaporation and the residue was triturated with diethyl ether.

10 The solid formed was filtered off and dried. This gave 914 mg (89% of theory) of the target

compound.

'H-NMR (400 MHz, DMSO-d¢): 8 =8.32 (br s, 2H), 8.2 (t, 1H), 7.94 (d, 2H), 7.62 (s, 1H), 7.58
(d, 2H), 7.52 (d, 2H), 7.13 (d, 2H), 4.70 (s, 2H), 4.62-4.49 (m, 2H), 4.38-4.28 (m, 2H), 4.19 (g,
1H), 3.40 (q, 2H), 1.50 (Sextett, 2H), 1.40 (d, 3H), 0.78 (t, 3H).

15 LC-MS (Method 4): R; = 1.37 min; MS (ESIpos): m/z = 633 [M+H-TFA]".
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Example 39

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5 -dicyano-6-(methylamino)-
pyridin-4-ylJphenoxy}ethyl L-alaninate trifluoroacetate

||IIIO
I
[43+]

o O\n/\NH2

O
x CF;CO,H
NC N CN
H.C —
3 \N N S/\K\
H S
N'--.
Ci

2.18 g (3.091 mmol) of 2—{4-[2-({[2-(4-ch10ropheny1)-l,3-thiazol-4-y1]methyl}sulfanyl)-3,5-
dicyano-6-(methylamino)pyridin4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alaninate
[Example 17A] were initially charged in 45 ml of dichloromethane. 4.76 ml (61.821 mmol) of
trifluoroacetic acid were added, and the reaction solution was then stirred at RT overnight. The
reaction solution was concentrated on a rotary evaporator and the residue was purified by

preparative HPLC (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 (ESlpos): m/z = 605 [M+H-TFAT".



Cl (89% of WR)P861080 cr, ... .-... ... ... v.OH 1.32 min 8 (40CTMERI018/000262
7.96 (Method 2); (d, 2H), 7.69 (s, 1H), 110 trilz = 590 7.58

(d, 2H),
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7.47 (d, 2H), 7.10 (d, 2H),  -138-

Example 40

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5 -dicyano-6-(pyrrolidin-1-
yDpyridin-4-ylphenoxy}ethyl L-alaninate trifluoroacetate

i i)
L

o7 O\[r\NHz

Cl
250 mg (0.335 mmol) of 2- {4-[2-({[2-(4-ch10ropheny1)-1,3-thiazol-4-y1]methy1}sulfanyl)-S,S-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alaninate
[Example 25A] were initially charged in 3.5 ml of dichloromethane. 0.258 ml (3.354 mmol) of
triflucroacetic acid was added, and the reaction solution was then stirred at RT overnight. After
one day, another 0.125 ml (1.624 mmol) of trifluoroacetic acid was added to the reaction. The
reaction solution was concentrated by evaporation and the residue was triturated with diethyl ether.

The solid formed was filtered off. This gave 255 mg (98% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-de): § = 8.41-8.41 (m, 2H), 7.94 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H),
7.49 (4, 2H), 7.14 (d, 2H), 470 (s, 2H), 4.61-4.50 (m, 2H), 4.40-4.29 (m, 2H), 4.234.12 (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]".



NC CN 4. 85Wh3018/08G1a) 4. 72- 4.55 (m 4H), 4.32- NPET/EP2040/860262
(m 1K, 4.27- s TiN--- 415 (m 2H, 409 (1, O

Example 41

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yDpyridin-4-yl]phenoxy}ethyl L-lysyl-L-alaninate dihydrochloride

(_JH3 0
O/\/O Nk/\/\/NHZ
H =
0] NH,
x 2 HCI
NC | X CN
= —
N"'--.
Cl

5 300 mg (0.308 mmol) of 2- {4-[2-({[2-(4-chloropheny1)—1,3-thiazol-4-yl]methy1}squanyl)-S,S-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy} ethyl NZ,Né-bis(tert-butoxycarbonyl)-L-lysyl—L-
alaninate [Example 26A] were initially charged in 5.4 ml of dichloromethane. 3.08 ml (6.163
mmol) of a 1N solution of hydrogen chloride in diethyl ether were added, and the reaction solution
was then stirred at RT overnight. The solid formed was filtered off, triturated with 2.5 ml of cold

10 dichloromethane and filtered off again. This gave 250 mg (96% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-dg): & = 8.99 (d, 1H), 8.25 (br s, 3H), 7.95 (d, 2H), 7.89 (br s, 3H),
7.70 (s, 1H). 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 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), 2.79-2.71 (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]".
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- 129 - Exanple 31 _

2- ({[ 2- (4- Chl oropheny1) -1, 3-t hi azol - 4- yF14fet hyl } sul fany1) - 6- (3, 3-di f|

uor opi peri di n-1-y1)-444- ( 2- _ o

hydr oxyet hdampled?,| | pyri di ne- 3, 5-di carbonitrile
2-{4-[2-({[2~(4-Chlorophenyl)-1,3-thiazol-4-ylJmethyl} sulfanyl)-3,5- -dicyano- 6—(methyl-

amino)pyridin-4-yllphenoxy} ethyl L-lysyl-L-alaninate dihydrochloride

CH, O
O . Jj\/\/\/NH
O/\/ H . 2
0 NH,
x 2 HCI
NC N CN
H.,C s
H ! S

Cl

5 1.00 g (1.071 mmol) of 2- {4-[2-({[2-(4-chlorophenyl)-1,3—thiazol-4-y1]methy1}sulfanyl)-3,5-
dicyano-6-(methylamino)pyridin-4-ylJphenoxy} ethyl N2,N6—bis(tert-butoxycarbonyl)-L—lysyl-L-
alaninate [Example 23A] were initially charged in 18.7 ml of dichloromethane. 10.71 ml of a IN
solution 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 diethy! 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.

'H-NMR (400 MHz, DMSO-de): 8 = 8.98 (d, 1H), 8.29-8.19 (m, 2H), 8.16 (q, 1H), 7.95 (d, 2H),
7.91-7.81 (m, 2H), 7.69 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 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), 3.01 (d, 3H), 2.79-2.69 (rm, 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 (ESIpos): m/z = 733 [M+H-2HCI]".



Cl 5At RT, WOROHH/08@020 nmol , purity about 74% of PCT/EP2010/000262
2-chl oro-6-({[ 2-(4-chl orophenyl)-1, 3-thiazol -4-

yl ] met hyl } sul fanyl) - 444- ( 2- hydr oxyet hoxy)lghenyl ] pyri di ne- 3, 5-di car bon
itrile [ Exanple 2A], 64 ng (0.41 nmmol) of 3, 3-difluoropiperidine

hydr ochl or iElempleeH7 gl (0.41 ntnol) of triethylamne were stirred in

3 mM of THR , e neacti .m xture en diluted with about
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of the target conpound. 11-1-NWVR (400 MHz, Od6): 5 =7.95 (d,

211), 7.69 (s, 1H), 7.56 (d, 411), 7.12 (d, 2H)  4.90 (br s, 1H),

4.71 (s, 211), 4.17 (t, 2H), 4.09 (t,\72H), 3.9253.85 (m 2H), 3.74

(t, 211), 2.20-2.07 (m 2H), 1.86-1.78_ (m_211)l LC ( thoqvﬁg: R

= 1.34 min; M5 (ESIpos): niz,;q§¥;¢ " 15°N™- - anp 32°2-(
H

{[ 2- (4- Chl or opheny1) -1, 3-t hRazol >4-yl ] net hyl IH =

sul fanyl) - 444- ( 2- hydr oxyet hgxy) pheny1] - 6- NH,
[(2,2,2-trifluoroethyl)an ridine-3,5-dicarbonitrile 5140 ny
(0.260 nmol ) of
2-chl oro-6-(1[ 2-(4-chloro
[4- (2-hydroxyet hoxy) phenyl
and 52 ng (0.519 mmol ycof 2
dissolved in 2 m of tet
overnight. A further 52
2,2,2-trifluoro-I|-apm & re~adqded~and stirring was conti nued
for 6 hours, after¢whith the reabtion]|m gire was heated to 50C and
10 stirred at this {emperature overnig A further 52 ng (0.519
nrnol) of 2,2,2-trifluoro-lam noethane we{e were added. The m xture
was then stirred initially at 50C for 2 hos and then under refl ux
for four hours. Wthout further work-up, eaction m xture was
purified by preparative HPLC. 36 ng (yie % of the target
conpound wer e obt ai ned. "H NMR (400 ~DM5O-d6): 5 = 8.59 (t,
1H), 7.95 (d, 2H), 7.69 (s, 1H), 7.58 (d, 2H\, 7.53 (d, 152H), 7.13
(d, 2H), 4.92 (t, 1H), 4.71 (s, 2H), 4.31 (n]CbFD, 4.09 (t, 2H), 3.74
(m 2H). LCGM (Method 1): R=2.77 min; MS (ESIpos): raiz = 602

[MEHIt 5- D34 mg Eoan®! 8mdB of 2-{4-{2-({[2-(4-chlorophenyl)-1,3-thiazol4-yl]methyl} sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N2,Nﬁ-bis(tert—butoxycarbonyl)-L-lysyl—
beta-alaninate [Example 24A] were initially charged in 25 ml of dichloromethane. 9.76 ml of a 1N

1) -1, 3-thi azol -4-yl I et hyl | sul fanyl) - 4-
pyri di ne-3, 5-di car b,inHcﬂi | e [ Exanpl e 2A]

2, 2- i fl uor o- 1- anmi noet hane were

uran and stirred at roomtenperature
(0.p19 nmol ) of

solution of hydrogen chloride in diethyl ether were added, and the reaction solution was then
stirred at RT overnight. For 15 min, argon was introduced into the reaction mixture, and the

10 mixture was then concentrated by evaporation. This gave 816 mg (99% of theory) of the target

compound.

'H-NMR (400 MHz, DMSO-dg): & = 8.68 (t, 1H), 8.21 (br s, 3H), 7.95 (d, 2H), 7.89 (br s, 3H),

7.70 (s, 1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.70 (s, 2H), 4.44-4.38 (m, 2H), 4.334.27

(m, 2H), 3.85 (br s, 4H), 3.79-3.65 (m, 1H), 3.49-3.28 (m, 2H), 2.79-2.71 (m, 2H), 2.60 (t, 2E),
15 1.95 (brs, 4H), 1.72-1.65 (m, 2H), 1.60-1.51 (m, 2H), 1.38-1.29 (m, 2H).

LC-MS (Method 2): R, = 1.08 min; MS (ESIpos): m/z = 773 [M+H-2HCIJ".
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5140 ng (0.260 mmol ) of -142 -

2-chl oro-6-({[2-(4-chl orophenyl)-1, 3-thiazol -4-yl] et hyl }sul fanyl) - 44

4- (2-hydr Ezaaiphecddy ) phenyl ] pyri di ne- 3, 5-di carbonitrile [ Exanple 2A],

52 ng (0.519,,mul), of2- flu hyl am ne rochloride and 67 ng
(0. 539" oy BRC R P R R & amaEb b viammont-Grmei -1
t et r ahydr ofyliperidiAgiphénvrygethgl L-slanyhltaaetakydihiomes Ni ght . W t hout
further work-up, the reaction mxture was purified by preparative
HPLC. 78 ng (yield: 53% of theory) of 10 the target_conpound were
obt ai ned. 1H NMR (400 MHz, DMSO-d6): 8 = 8.29 ¥t3 1), 7.95 (d, 2H)
.68 (s, 1H), 7.57 (d, 2H), 7.50 (d_2H),n7.12:(d, 2H), 91 (t, 1H),
.69 (s, 2H), 4.59 (t. 1H), 4. 47 Q%OW e (m 1H).
.80-3.73 (m 3H). LG M (Method 12, = 1l 27 hin; (ESIpos): niz
566 [MrH . 15 - 132 - Exanpl e-3X O CH,
2-(([2-(4-Chl orophenyl)-1, 3-thig yl ] met hyl } sul fanyl)-6-[(2, 2-di f
| uor oet hyDam no] - 4-[ 4- ( 2-

hydr oxyet hoxy) phenyl ] pyri di ne-3, 5
nol ) of
2-chl oro-6-({[ 2- (4-chl orophe T3 fcaﬁol-4-y|]nethyl}sulfanyl)-444
- (2-hydroxyethoxy)pheny|Ipyrid|ne-3 5-dicarbonitrile [ Exanple 2A],
61 ng (0.519 mmol ) of 2, 2-~difluqQrostlyl ari ne_kydrochl ori de and 67 ny
(0.519 nunol) of N, N-dii gopr erﬁhyIaﬁﬁi?\Yﬁé&-issolved in 2 m of
tetrahydrofuran and stirnred at roon1tenpera3§L§ overni ght. Wt hout
further work-up, the reaction mxture was purit{ed by preparative
HPLC. 77 ng (yield: 51%of theory) of 10 the tanget conpound were
obt ai ned. 11-1-NWR (400 MHz, DMSO-d6): 5 = 8.4 111), 7.95 (d,
211), 7.69 (s, 111), 7.57 (d, 211), 7.51 (d, 2} ».13 (d, 2H), 6.
17 (tt, 1H), 4.92 (t, 111), 4.72 (s, 2H), 4.09 11), 3.90 (m
2H), 3.75 (m 21-1). LGMS (Method 2): Itt M5 (ESI pos):
mz = 584 [MtH . 15

nNwks

di carbonitrile 5140 0. 260
: sy (

1
O‘-
-2

5 1.5 g (1.84 mmol) of 2-{4-[2-({[2-(4-chloropheny1)-1,3-thiazol-4-y1]methy1}sulfanyl)-3,5-dicyano-
6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-{tert-butoxycarbonyl)-L-alanyl-L-alaninate
[Example 7A] were initially charged in 24 ml 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 solid formed was filtered off and washed with diethyl ether. This gave 1.44 g (97%

10 of'theory, purity about 94%) of the target compound.

"H-NMR (400 MHz, DMSO-dq): 8 = 8.82 (d, 1H), 8.19-8.06 (m, 2H), 7.94 (d, 2H), 7.70 (s, 1ED),
7.58 (d, 2H), 7.49 (d, 2H), 7.11 (d, 2H), 4.68 (s, 2H), 4.49-4.34 (m, 3H), 4.31-4.25 (m, 2H), 3.88-
3.78 (m, SH), 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-HCIJ".

15



- 133 - Exaip W16M86101 PCT/EP2010/000262
2-({[2-(4-Chl orophenyl)-1, 3-thiazol -4-yl ] et hyl } sul fanyl) - 444- ( 2- hydr
oxyet hoxy) phenyl ] - 6- -143 -

[methyl (2,2,2-trifluoroethyl)am no] pyridine-3,5-dicarbonitrile Cl 5

41 ny (0. 27Examplg4>f 2,2, 2-trifl uoro-N net hyl et hanam ne hydrochl ori de
were dissolved in 2 m of DW, 40 ng of Anberlyst A-21 were added and

the m xtur s filtered
of f and addst Ea rgBhELyRE Qp CeRbiorRathBey Bout gt Fattens)s.

2- chl or o- 6-didyp@opgrdin-4-yl]phenoxy}ethyl L- alamnate tnﬂuoroacetate

chl orophenyl) -1, 3-thi azol -4-yl | met hyl } sul f any1) - 444- ( 2- hydr oxyet hoxy)
phenyl | pyridi ne-3,5- dicarbonitrile [Exanple 2 K and the solution
was stirred at RT overnight. In a separate flask,310 another 82 ng
(0.54 mol ) of 2,2,2-trifluoro-N net Ietk@nam e hydr ochl ori de were
then dissolved in 0.5 mM of DWF, 8@'ny Amper | ydiH,A- 21 were added
and the m xture was stirred at RT flor 30 m nll The m'xture was
filtered off and added to the fife ol ution© The reaction m xture
obt ai ned was stirred at RT overn The m xture was then warned to
60C, and the reaction mxture wa red at this cemsipture
overnight, after which it was heatgd to 100C. After %tl?rrlng 15at
100C overnight, the m xture di ljutedyjth a little water/ THF and
purified by preparative HPLC (asetORtjs11e/ water + 0.1% TFA). This
gave 64 ng (74% of theory) of th§ jet conpound. 111-NWVR (400 MHz,
DMSO-d6): 8 = 7.94 (d, 2H),,.7.1718 : 58 4d, 2H), 7.56 (d, 2H),
7.11 (d, 2H), 4.90 (hr s, gl—l){N 4.78 (q, 2H) , & (s, 2H), 4.09 (t,
2H), 3.73 (t, 2H), 3.51 (s; . LG M5 (Meth " RL =1.36 mn; M
(ESIpos): mz = 616 [MtHt - 134 - Exanple
2- ({[ 2- (4-Chl orophenyl) -1, 3-thiazol -4-yl]nmethyl}
sul fanyl)-6-[ethyl (2,2,2-trifluoroethyl)am no]-4
[ 4- (2- hydr oxyet hoxy) phenyl | pyri di ne- 3, 5-di car bo e Cl 5133 ng
(0.81 mol ) of N-ethyl-2,2,2-trifluoroethanam ne\drydr ochl ori de were
dissolved in 2 m of OW, 130 ng Anberlyst A-21 were added and the
mxture was stirred at RT for 30 nin. The mixture waSl filtered off
and added to 100 ng (0. 14 mol, purity about 74% of

2-chl 6 4 .
c hfor gz)?}e n;/3 % ! 'th?sgzofnmon I ] rret %13{7? 5 sﬁﬁtlgﬁl?ﬂl}ﬁﬁﬂ? '((%cﬂf}raplbwléll ﬁ(‘)@&?ﬁ‘o““
phenyl ] pyr |Yﬂim@é'13 S@ﬂnﬂi-&émmpwdhw[}ﬂphemkﬁ e@®A , Nafaett-biexysfboryl)dNalaninate

was stirre I h tu wa f 0C

and stir rei %519}( "‘%%rkﬁ aﬁlal} 9har erénl gﬁ? fﬁhcggéoérbeﬁ?ﬁ?e ‘&E%}‘% mmol) of
anot her 87 tlﬂ@m@@caﬂ: mﬂ)ms mddea, 921,d2h¢ rdaétionosolntibh MRt MehetiRaN&RNFor 1.5 h. The
hydr ochl orlge (\)/\ﬁegoel\utm egbi n 0.5 m oé OVF, 88 ng of )
Amber | yst  ASHRENE nd‘ﬁaecfoace& r?tﬁ HiYRRIFAEOTZRd e esidip wis parified by Jueparative
mn. THe mMHALG éceasiuileerr ed0atf TEAY aEidedvé Aot kg (ﬁl')ﬂ%tofstﬁédﬂvlj 8 the target
The reaction m xaure obt ai ned was stirred at 100C for 4.5 he

m xture waS®TRe%diluted with a little water/Tiff and purified by

'H-NMR (400 MHz, DMSO-de): 8 = 8.37-8.26 (m, 2H), 7.95 (d, 2H), 7.67 (s, 1H), 7.58 (d, 2HD),
748 (d, 2H), 7.13 (d, 2H), 4.65 (s, 2H), 4.60-4.42 (m, 6H), 4.37-4.31 (m, 2H), 4.22-4.12 (m, 1HD),
2.44-2.31 (m, 2H), 1.39 (d, 3H).

15 LC-MS (Method 1): Ry = 2.26 min; MS (ESIpos): m/z = 631 [M+H-TFAJ".



15 prepar atWE204p{08 04cetonitril e/water + 0.1% TFA). Thi s CPOREBI010D00262
(41% of theory) of the target conpound. 111-NWR (400 MHz, DMSO-d6): 5
=7.94 (d, 2H), 7.71 (s, 1H), 7.58 (d, 2H¥4-7.54 (d, 211), 7.11 (d,

2H), 4.78 (q, 211), 4.70 (s, 2H), 4.09 (t, 211), 3.93 (g, 211), 3.74
(t, 213), Exaép¢46 311). LC-Ms (Method 2): Rt = 1.40 min; M

(ESIpos): mz = 630 [MtHt - 135 - Exanple 37

2-{442- ( Azef pdisnal=yidh) 1 6n (2 L4sehl or opheny1) -1, 3-thj azo| -4-yl]rneth
yl }sul fany {gfzg,&?fl}ld(%g?{g%%ﬁ i %fﬁfnﬂﬁgﬁngéﬁmlé‘{'ﬂwethﬁfsulfanyl)' ;

bet a- al any|didyandparidinatdipBiidx g} eyl E Tysyl-L-alahived bis(trifflor&RQatep (0. 113
mol ) of

2-{4] 2- (azetidin-1-y1)-6-({[2-(4-chl orop% yl)-1, 3-thiazol - 4-
ylJmethyl | sul fanyl) -3, 5-di cyanopyri di n- &l ] gjhenoxy) et hyl

N-(tert-but oxycarbonyl) - bet a- }a}%b al ag_nat Ex 4A] Wef e
initially charged in 3.5 ml ©f di I&ﬂﬁ?ﬁl‘ﬁne. . 347l 7503 mol )
of trifluoroacetic acid was fdded, andlthe Heactfqn solution was then
stirred at RT overnight. caction Qol ution WSz concent r at ed by
evaporation and the resid purified by 10 preparative HPLC
(acetonitrile/water + 0.19% . For further purification, the
product was once nore purifi§d by preparative HP}%(;( &Idégln mat eri al :
XBri dge; nobile phase:N(;\ceto itrib /0.1% aq. ammbhia3=85/35). This
gave 51 ng (65% of theo Of$p€"t'ar get conpound. 1H NWVR (400 MHz,

DVBO-d6): 8 = 8.38 (d, 111, 7.194 (d, 211), 7.67 (s, 1H), 7.58 (d,
2H), 7.47 (d, 2H), 22 £ 2 4.65 (s, 211), 4.53-4.32 (m
611), 4.30-4.23 (m p1i), 2.M5-2.88 (n}72 2.42-2.32 15(m 2H),
2.18 (t, 2 11) 1.27 3H). LC-M5 (Mefhod/1): Itt = 2.25 min; M
(ESIpos): mz = 702 [MrHr. - 136 - Exanphe 38

Cl

5 180 mg (0.188 mmol) of 2-{4-[2(azetidin-1-y1)-6-({{2-(4-chlorophenyl)-1,3-thiazol-4-
yllmethyl}sulfanyl)-3,5-dicyanopyridin-4-yl]phenoxy} ethyl NZ,N‘S—bis(tert-butoxycarbonyl)-L-
lysyl-L-alaninate [Example 3A] were initially charged in 5 m! dichloromethane. 1.0 ml (12.98
mimol} of trifluoroacetic acid was added, and the reaction solution was then stirred at RT for 30
min. The reaction solution was concentrated by evaporation and the residue was purified by

10 preparative HPLC (acetonitrile/water + 0.1% TFA). This gave 153 mg (83% of theory) of the

target compound.

'H-NMR (400 MHz, DMSO-d¢): 8 = 8.88 (d, 1H), 8.27-8.10 (m, 2H), 7.95 (d, 2H), 7.82-7.69 (m,

2H), 7.67 (s, 1H), 7.58 (d, 2H), 7.47 (d, 2H), 7.12 (d, 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, 2H), 2.43-2.31 (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]",



2- {442- ({ BRI phenyo- 1, 3-t hi azol - 4-yI | met hyl ) PCT/EP2010/000262
sul f any0- 3, 5- di cyano- 6- ( pr opyl am no) pyri di n-4-yl ] phenoxy} et hyl

L-al aninate trifluoroacetate Cl 5873 ng-{45191 mml) of

2-1442- ({[ 2- (4-chl orophenyl) -1, 3-thi azol -4-yl ] met hyl | sul fanyl) -3, 5-

di cyano- 6- aBia i no) pyri di n- 4-yl | phenoxy} et hyl
N-(tert-butoxycarbonyl)-L-al aninate [ Exanple 14A] were initially
charged in 228 f(4 Bt eREt . L/ 5!
trifluoroaceﬁﬁgkggfd weréghggzd?%gﬁghﬁKgéfﬁg%%%%ﬁﬁgéﬁgp?%%4§@§mWhen
stirred at 2RinpRIEdH-4Rdrheneiy} ¢iod Etqroithinast bis(rfowasstagncent r at ed by
evaporation and the residue was triturated with diethyl ether. 10 The
solid fornmed was filtered off and dried. This gayg 914 ny (89% of

t heory) of the target conpound. 111-NWR (400 MHz}] BMSO-d6): 5 = 8.32
(br s, 2H), 8.22 (t, 1H), 7.94 (d, 2H~UJ.609 1)~ 7. PRH(d, 211),
7.52 (d, 2H), 7.13 (d, 211), 4.70 (@W (m~211y,
4.38-4.28 (m 211), 4.19 (q, 111), 3L40 (g, 2 (Sextett, 211),
1.40 (d, 311), 0.78 (t, 313). 15 - 4): R=1.37 min; M
(ESIpos): mz = 633 [ MtH TFA]. - Exampl e 39 2-
{4-[2-({[2-(4-Chl orophenyl)-1, 3-t hhazat - 4-yl ] met hyl k 2 CF,CO_H

sul fanyl) - 3, 5-di cyano- 6- ( net hyl am no) - pyridin-4-y||phenoxyﬁ et hyl
L-al aninate trifluoroacetate pNc5C (3.091 nmmol ) of

2-{442- ({[2- (4-chl orophenyl)-1, 3-

di cyano- 6- (et hyl am no ridin-4-
N-(tert-but oxycarbony 3E§qy4mn 8., [+
charged in 45 m of dichlorone§$ane. )
trifluoroacetic acid were added, and the reactiyen/sol ution was then
stirred at RT overnight. The 10 reaction sol ution\was concentrated on
a rotary evaporator and the residue was purified by—preparative HPLC
(acetonitrile/water + 0.1% TFA). This gave 2.04 Vo of theory) of
the target conpound. LC-M5 (Method 2): 124 = 1.10 5 ( ESI pos):
mz = 605 [ MFH-TFAr. - 138 - Exanple 40
2-{442- ({[ 2- (4- Chl orophenyl)-1, 3-thi azol -4-yl ] net hyl }
sul fanyl) - 3, 5-di cyano- 6- (pyrrolidin-1- ypryridin-4-yF¥phenoxy} et hyl
L-alaninate trifluoroacetate Cl

5 60 mg (0.068 mmol) of 2-{4~[2-({[2-(4-chloropheny1)-1,3-thiazol-4-y1]methy1}sulfany1)~3,5-

dicyano-6-(propylamino)pyridin-4-yl]phenoxy} ethyl N?',Ns-bis(tert-butoxycarbonyl)—L—ornithinate
[Example 20A] were initiaily 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 was concentrated by evaporation and the residue was purified by preparative

10 HPLC (acetonitrile/water + 0.1% TFA). This gave 55 mg (89% of theory) of the target compound.

'H-NMR (400 MHz, DMSO-dq): § = 8.46-8.38 (i, 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), 7.53 (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), 3.46-3.37 (m, 2H), 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-2TFAT".



5250 ng (0.WO2M{@86104f 2. {4424 PCT/EP2010/000262
{[2-(4-chl orophenyl)-1, 3-thiazol -4-yl] nethyl } sul fanyl) -3, 5-

di cyano- 6- (pyrrolidin-1-yppyridin-4-yl]phé&noxyl ethyl
N-(tert-butoxycarbonyl)-L-al aninate [ Exanple 25A] were initially

charged i n Exafmpld 48f di chl oronet hane. 0.258 m (3.354 mmol ) of
trifluoroacetic acid was added, and the reaction solution was then

stirred at Rl 6v o] o LY P =Y d her. 0..125 1.624 mmol )
of trifl uor%c@t(%ag%?%yl\}v'a%s(t{@o(éggl%fogﬁ%(wgﬂ?é%&%?lbzﬁyl}%@’ﬂsﬁ&@agt%%n

sol uti on wekcyempyedit+ieljpberoyyjethapooatthmnate divdrifh@oieticfiue was
triturated with diethyl ether. The solid formed was filtered off.
This gave 255 ng (98% of theory) of the targef, conpound. 'H NVR (400
MHz, DMSO-d6): 5 = 8.41-8.41 (m 211), 7.94 ( 7.69 (s, 111),
7.58 (d, 2H), 7.49 (d, 2H), 7.14Mo 4.7 11)NH4. 61-4.50
(m 2H), 4.40-4.29 (m 2H), 4.230f _84Mbr &, 4H), 1.95
(br s, 411), 1.40 (d, 311). 15 LG-M5 (Meth : R=1.36 mn; M
(ESIpos): mz = 645 [ MtH TFA] . 22010/ 086101PCT/ EP2010/ 000262 - 139
- Exanple 41 2- {4424 {[2-(4- phenyl) -1, 3-t h*?&*‘%" ] met hyl }
sul fanyl) -3, 5-di cyano- 6- (pyrr ol pll - yOpyridi n- -yl3]cp noxyl et hyl
L-lysyl -L-al ani nat e di hydrochl oride Cl 5300 ng (0.308 nunol) of 2-
{442- (([ 2- (4-chl orophenyl) T\PC 3-thi azol < 4-yl ] met hyl }sul fanyl) - 3, 5-

di cyano- 6- (pyrrolidi n-1- yQoyringrn>%<y C] henoxyl et hyl

initially charged in 5.4 0 i Qr o hapge. 3.08 m (6.163 nmol)
of a IN solution of hydrqgge chl &¥ide §'n dieth et her were added,
and the reaction solutio s then stirred gL_RT overnight. The solid

formed was filtered off, triturated with 2. of cold 10

di chl oronet hane and filtered off again. This ga 250 ng (96% of
t heory) of the target conpound. 'H NWR (400
(d, 1H), 8.25 (hr s, 311), 7.95 (d, 2H), 7.89
111). 7.58 (d, 211), 7.50 (d, 2H), 7.13 (d, 2HMN=Z/ 70 (s, 2H),
4.52-4.35 (m 3H), 4.33-4.26 (m 2H), 3.85 (hr s, , 3.82-3.74 (m
1H), 2.79-2.71 (m 2H), 1.94 (hr s, 4H), 1.81-1.704m 2H), 1.62-1.51
(m 2H), 1.46-1.38 (m 2H), 1.35 (d, 3H). 15 LCMS (Method 2): 12, =

0.98 m B, Mg (frlaRASH ‘wdldl daica guz}g[&ﬁbg%ﬁéé)%?p%%7 {Jﬂﬂ% Ahe{ appropriate starting

2010/ 086101PCT/ EP2010/ 000262 - 1

[ 2- (4- Chl ormespasielsy 1) - 1, 3-t hi azol - 4-yl ] et hyl }

sul fanyl) - 3, 5- di cyano- 6- ( net hyl am no) pyri di n- 4-yl ] phenoxyl et hyl
L-1ysyl - L- akjapi N3 &y drochl ori de

'H-NMR (400 MHz, DMSO-dg): 8 = 8.55-8.38 (m, 2H), 7.94 (d, 2H), 7.84-7.69 (m, 2H), 7.67 (s,
1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.13 (d, 2H), 4.67 (s, 2H), 4.62-4.51 (m, 2H), 4.50-4.41 (m, 4HD,
10 4.37-4.31 (m, 2H), 4.21-4.12 (m, 1H), 2.85-2.75 (m, 2H), 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-2TFAT".



Cl 51.00 g VO 1919/086801) of PCT/EP2010/000262
2-{412-(1[ 2- (4-chl or ophenyl) -1, 3-thi azol - 4-yl ] net hyll sulfanyl)-3, 5-

di cyano- 6- (et hyl ar ni no) pyri di n4-yl ] phent&d3} et hyl

N2, N6- bi s(tert-but oxycarbonyl)-L4ysyl -Lal ani nate [ Exanpl e 23A] were
initially dsampefd n 18.7 nl of dichloronethane. 10.71 m of a IN

sol ution of hydrogen chloride in diethyl ether mere added, and the

reaction s [ t e of a
I N sol uti oﬁj ﬁﬂ %/ﬁér ogenwg ) (gg"@gh%pggngﬁa By atz?l ylilﬁ %Vhsﬂg??y

added. Aft @cyanqpeathnﬂeyh]phq:my}@fhym&tzhalamm triflacrbhc@tatd Xt ure was
treated in an ultrasonic bath for 90 mn. The m xture was

concentrated by evaporation. This gave 867Orrg (100% Iil t heory) of the
target conmpound. 1H NMVR (400 Mz, gvét)\de').\ﬁ/éw(d 111),
8.29-8.19 (m 2H), 8.16 (g, 111), 4.95 (d, 2§1), 7.91-7.81 (m 2H),
7.69 (s, 111), 7.58 (d, 2H), 7.50 4d_ 2H), 7013 (d 2H), 4.72 (s,
211), 4.51-4.34 15(m 311), 4.32 (m 2H), 53 75 (m 111),
3.01 (d, 311), 2.79-2.69 (m 2H) -1.68 (m 2‘1 E Qz"i32150(m
2H), 1.46-1.37 (m 211), 1.35 (d,~§M. LCM5 (Method 2): Rt 0. 95
mn; M5 (ESIpos): ro/z = 733 [ MtH 4HC1] +. WD

2010/ 086101PCT/ EP2010/ 000262NC 4 &l e 43 2- {4424

nmet hyl }

sul fanyl) 3, 5-di cyano 6- (pyrroI| din- 1ty ridin-4-yl] phenoxyl ethyl
L-1ysyl - bet a-al ani nate di h | ON“de SNH2 X 2 HCl NCCN
N--.
Cl

5 The preparation was carried out as described in Example 47 using the appropriate starting

materials.

Yield: 54% of theory

'H-NMR (400 MHz, DMSO-dg): & = 7.95 (d, 2H), 7.80-7.58 (m, 2H), 7.67 (s, 1H), 7.58 (d, 25D,
747 (d, 2H), 7.13 (d, 2H), 4.66 (s, 2H), 4.53-4.40 (n, 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-TFAJ",



Cl 5950 ng WO.2916/08¢184| ) of PCT/EP2010/000262
2-{442-(([2-(4-chl orophenyl)-1, 3-thiazol-4-yl]nethyl }sul fanyl) -3, 5-

di cyano- 6- (pyrrolidin-1-yQoyridin-4-yl ] pheoxyl et hyl

N2, N6- bi s(tert-but oxycarbonyl)-L-1ysyl beta-al ani nate [ Exanpl e 24A]

were initi dxampbdd ged in 25 mM of dichloromethane. 9.76 m of a 1IN
solution of hydrogen chloride in diethyl et her were added, and the

reaction s I QA n 15 mn, argon
was int rod?cgdfziqﬂ[tz\(l)@t hré&r?pegal %%?hrﬁl Z)?E uﬁmetgﬁé L{lfﬁ’@ﬁ)ﬁ)g ﬁici‘l“l?r%@m%hdt‘%éh
concent r at et)piydiedaplohabiydathylHetasal ganas: tﬁﬂﬁorﬂ@e{a&9% of theory) of the
target conpound. 'H NVR (400 MHz, DVBO-d6): 8 8.68 (t, 111), 8.21
(hr's, 3H), 7.95 (d, 2H), 7.89 (br s, 3H), 770(s M@) 7.58 (d,

2H), 7.49 (d, 211), 7.12 (d, 211), A- , 24.38 (m 211),
4.33-4.27 (m 211), 3.85 (br s, 411}, 3. 79-3.[65 (m 1H), 3.49-3.28
(m 211), 2.79-2.71 (m 2H), 2.60 213), 161.95 (br s, 4H),

1.72-1.65 (m 2H), 1.60-1.51 (m 1.38-1.29 n1 . LG M5
(Method 2): Rt =1 08 mn; M (ES mz = 773 1aj]+. -
142 - Exanple 44 2- {4424

{[2-(4-Chl orophenyl)-1, 3-thiazol -4-yl ] nethyl |

sul fanyl) - 3, 5-di cyano- 6- (pyrrMﬁ'di- CMppyri di n- 4-yl ] phenoxyl
et hyl L-al anyl -L-al ani nate hydr odhl Cl 51.5 g (1.84 rrunol) of

2-{442- ({[2 (4- chlorophenyl) 1 3- h| -4-yl ] met hyl | sul fanyl) -3, 5-di
cyano- 6-(pyrrolidin-21-ypp M| pherioXyy=ethyI
N-(tert-butoxycarbonyl)-L- Ian | -L-al aninate jExaple 7A] were

initially charged in 24 m di chl oronet haneN=¥g. 37 ml of a IN

sol ution of hydrogen chloride in diethyl ether wefe added, and the
reaction solution was then stirred at RT overni gh he solid forned
was filtered off and washed with diethyl ether. yave 1.44 g (97%
10 of theory, purity about 94% of the target confpaupd. 'H NVR (400

MHz, DMBO-d6): 8 = 8.82 (d, 111), 8.19-8.06 (m 21 7.94 (d, 211),
7.70 (s, 7.58 (d, 211), 7.49 (d, 2H), 7.11 (d, 211), .68 (s, 2H),
4.49-4.34 (m 311), 4 31-4.25 (m 211), 3.88- 3.78 (m 511),

1.99-1. 89 n1 4H) , 36-1.27 (m 6H). LC-M5 (Method 2): Rt = 2.26

mn: MS? (ESI Bdggparqﬁxpli wasmgm[qu.q_qq@qsqnbegan Example 47 using the appropriate starting

materials.

Yield: 63% of theory

'H-NMR (400 MHz, DMSO-de): § = 7.94 (d, 2H), 7.80-7.68 (br s, 2H), 7.70 (s, 1H), 7.58 (d, 2H),
7.49 (d, 2H), 7.14 (d, 2H), 4.70 (5, 2H), 4.47-4.41 (m, 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 (m, 4H).

LC-MS (Method 1): R, =2.31 min; MS (ESIpos): m/z = 645 [M+H-TFAJ".



- 143 - Exafe W18986100442- (Azet i di n-1-y1) - 64 PCT/EP2010/000262
{[2-(4-chl orophenyl)-1, 3-thiazol -4-yl] nethyl } sul fanyl) -3, 5-

di cyanopyri di n- 4- Aphenoxy} ethyl L-al ani-id2e trifluoroacetate CI 539

ng (0.053 mmol) of 2-

{442- (azet ikiample §11) - 64{[ 2- (4- chl or opheny1) -1, 3-thi azol -4- yl] et hyl}

sul fanyl) - 3, 5-di cyanopyri di n-4 yl ] phenoxy} et hyl

N-(tert-butp al 0 =] - 1 Rat. e,l re.initjally
charged in %%&?ﬁr{ﬁg@ﬁ%ﬁ%ﬁ%ﬁgﬁl%ﬁ%ﬂ@h&”%@émg?’?% ano-6-

t ri f | uor oadpropylamimiojpyvidis-4ad tbbehoxgiethyl halangldcblbsinats Rifbioaiatas t hen
stirred at RT for 1.5 h. The reaction solution was concentrated by
evaporation and the residue was purified by 35 parative 10 HPLC
(acetonitrile/water + 0.1% TFA). This gave 4 =ﬁg (1£00% of theory) of
the target conpound. 1H NWR (400 D\BO- C : = 8.NH-8.26 (m
214), 7.95 (d, 2H), 7.67 (s, 1H) Q7.587(dyH . N7. 48y(d, 2H), 7.13
(d, 2H), 4.65 (s, 2H), 4.60-4.42|(m 6H), 4. 37-h. 31 2H)

4.22-4.12 (m 1H), 2.44-2.31 (" &H), 1.39+(d, 3H). 3LC- M5 (Met hod
1): R4 = 2.26 min; M5 (ESIpos) = 631 [MtH- TFA]Jt - 144 - Exanple
40 2-
{442- (Azetidin-1-y0-6-(112-(4-ch orophenyl)-1,3-tq2¢%q5- syl ] nmethyl}s
ul fanyl) -3, 5- dicyanopyrighp-4-yl phengxy} ethyl L- %9?2 -al ani nate
bi s(trifluoroacetate) 150 1y . 188 mmol ) of
2-{442-(azetidin-1-y1)-6-({[ 2- or opheny1l) 4, 3-t hi az0l - 4-

yl ] methyl } sul fanyl)-3, 5-dicye i

0 di <yl LRhenoxyl et hyl
N2, N6- bi s(tert-but oxycar bofM) syl S-al g nage [ Exanple 3A] were
initially charged in 5 nirgﬂchloronethane. O/m (12.98 mmol ) of
T

trifluoroacetic acid was ded, and the reactipn solution was then
stirred at RT for 30 mn.|The reaction sol ution.was concentrated by
evaporation and the resi dddswas purified by 10/prdayparati ve HPLC
(acetonitrile/water + 0.1% TFA). This gave 153 B83% of t heory) of
the target conpound. 11-1-NWR (400 MHz, DWVBO d&~=¢S = 8.88 (d, 111),
8.27-8.10 (m 211), 7.95 (d, 211), 7.82-7.69 (m o1

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used.

Yield: 44% of theory

'H-NMR (400 MHz, DMSO-de): § = 8.78 (d, 1H), 8.2 (t, 1H), 8.12-8.02 (m, 2H), 7.95 (4, 2H),
7.65 (s, 1H), 7.58 (d, 2H), 7.51 (d, 2H), 7.13 (d, 2H), 470 (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), 1.56-1.45 (m, 2H), 1.34 (dd, 6H), 0.78 (t, 3H).

LC-MS (Method 1): R, = 2.31 min; MS (ESIpos): m/z = 704 [M+H-TFAJ".



211), 7.67 W9,2014/08610¥ 58 (d, 211), 7.47 (d, 211), 7.12 (dpcarip2040/660262
(s, 211), 4.54-4.35 (m 7H), 4.32- 4.26 (m 211), 3.82-3.71 (m 1H),
2.80-2.69 (m 2I1), 2.43-2.31 (m 211), -150/7-1.64 (m 211), 1.59- 15
1.47 (m 2H), 1.43-1.36 (m 211), 1.34 (d, 311). LC- M5 (Met hod 6):

R = 1.67 mBxampR 32FS| pos): nilz = 759 [ MtH 2TFA]. - 145 - Exanpl e 47

2- {4424 {[2-(4-Chl orophenyl)-1, 3-thiazol-4-yl]nethyl}

sul f anyO- 3,,5.,0,CY3n0+ f am.no) pyridin-4- hepaxyl et hyl

- om t hi nate BES ERr R B ER P e oo ey 5.

{ 442- ({ [ 2- (tetbhilkoioyeidipX)yllph8rcdn) cetmd L -ofnithinateidtyihodadefat)y 1) - 3, 5-

di cyano- 6- ( propyl am no) pyri di n- 4-yl ] phenoxy} et hyl

N2X- bi s(tert-but oxycarbonyl)-L-ornithinate | npl e 20A] were
initially charged in 1.8 m dichl oronet hane. 1 m (2.738 mol) of
trifluoroacetic acid was added, anW@acti uti gyywas then
stirred at RT overnight. The reac©®i on 30l ut}fon €entT ated by
evaporation and the residue was purified bylpreparative 10 HPLC
(acetonitrile/water + 0.1% TFA) LS gave 85 ng (89% of theory) of
the target conpound. 'H NWR (4 DMSO-d6): 8 = 8.46-8.38 (m
2H), 8.26-8.20 (t, IH, 7.94 (d . 7.78-7.67 XhCREPO,H7. 64 (s,
111), 7.58 (d, 2H), 7.53 (d, 2H),Y7.15 (d, 2H), 4.70 (s, 2H),
4.63-4.50 (m 2H), 4.38-4. Sﬁ (m 2H, éMZLA 13 (m 111), 3.46-3.37
(m 2H), 2.85-2.77 (m 2H), ¢ . 4H), 1.55-1.46 (m 2H),
0.79 (t, 3H). 15 LC- M5 (Met hod = 1.98 min; M5 (ESIpos):= 676

[ MtH 2TFA] . H.C

Cl

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials.

Yield: 87% of theory

'H-NMR (400 MHz, DMSO-dg): 8 = 8.51-8.39 (m, 2H), 8.17 (q, 1H), 7.94 (d, 2H), 7.84-7.72 (m,
2H), 7.68 (s, 1H), 7.59 (d, 2H), 7.51 (d, 2H), 7.15 (d, 2H), 4.73 (s, 2H), 4.62-4.49 (m, 2H), 4.38-
10 431 (m, 2H), 4.214.14 (m, 1H), 3.03 (d, 3H), 2.85-2.76 (m, 2H), 1.95-1.55 (m, 4H).

LC-MS (Method 1): R, = 1.84 min; MS (ESIpos): m/z = 648 [M+H-2TFAJ".



- 146 - ExaWN@ 2918/986101 PCT/EP2010/000262
2-{442- (Azetidin-1-yl)-6-(112-(4-chl orophenyl)-1, 3-thiazol -4-yl | nmet hy

| } sul fanyl)-3,5- dicyanopyridin-4-yl]phéfioxyl ethyl L-ornithinate
bis(trifluoroacetate) Cl 5The preparation was carried out as

descri bed iExaippl¥d e 47 using the appropriate starting materials.

Yield: 71% of theory "H NWVR (400 MHz, DV5O-d6): 8 = 8.55-8.38 (m

7 4b (a2 BUGGeblfrbi b pRly Goigidys Hafabys oy
4.50- 4. 41 (Wpyrkti)-4-yllpdendFy}4thPHL-glanyl-Befhr-aladindik-tdfldotoacemte 1H) , 2. 85- 2. 75
(m 2H), 2.44-2.35 (m 2H), 1.92-1.53 (m 4H). LCGM (Method 1): Itt
=1.93 min; M5 (ESIpos): mz = 674 [ MtH2TFAr. - 147 - Exanple 49 2-
{4-[2-(Azetidin-1-yl)-6-({[2-(4-chlorophenyl)-1, 3-thiazol -4-yl] nethyl
} sul fanyl)-3,5- dicyanopyridin-4-yl]phenoxy} ethyl beta-al aninate
trifluoroacetate Cl 5The preparation was carried out a$;|-qi3escri bed in
Exanpl e 47 using the appropriate starting materialt$s. Yizeld: 54% of

t heory 1H NWVR (400 MHz, DBBO*«;@/ =795 N F N 7.80-7.58
(m 2H), 7.67 (s, 111), 7.58 (d, j214), 7.4]f (d, 2%0@ fe, 211),
4.66 (s, 2H), 4.53-4.40 (m 6H) A4.34-4.270(m 2H), @.10-2.99 (m
211), 102.74-2.66 (m 211), .31 (m 2H). LCGM (Method 1): R =

2.23 min; M5 (ESIpos): xi* = H TFA] .
x CF,CO.H

5 cl

The preparation was carried out as described in Example 47 using the appropriate starting

materials,

Yield: 88% of theory

'H-NMR (400 MHz, DMSO-dg): 8 = 8.47 (t, 1H), 8.09-7.99 (m, 2H), 7.95 (d, 2H), 7.69 (s, 1H),
10 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.70 (s, 2H), 4.444.37 (m, 2H), 4.324.25 (m, 2H), 4.11-
4.04 (m, 1H), 3.85 (br s, 4H) 3.47-3.28 (m, 2H), 2.59-2.54 (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-TFAJ".



- 148 - Eanﬁl 2018/086101 PCT/EP2010/000262
2-{442- ({[2- (4-Chl orophenyl)-1, 3-thiazol -4-yl] net hyl } sul fany1l) -3, 5-di
cyano-6-(pyrrolidin-1- yQpyridin-4-yl] phésbxy}ethyl beta-al ani nate
trifluoroacetate H2 0 x CF3CO2H NCCN Cl 5The preparati on was

carried outExsampleSdcri bed i n Exanpl e 47 using the appropriate starting
materials. Yield: 63%of theory 111-NWR (400 MHz, DMVMBO-d6): a= 7.94

(d 211), 7 SaPdE s Hordipesl) s wligbe s ety s Slgyanong-34 4 2
(m 211), 3p@FylanBO)privinddyl)pherb@B:eM9t B-LRH-(-8laniddd bis(@fldAoadethd) (M

2H), 1.99-1.91 (m 413). LC-M5 (Method 1): R = 2.31 mn; M (ESIpos):
ca* = 645 [MrH-TFAr. - 149 - Exanple SJC

2-{442- ({[ 2- (4- Chl orophenyl) -1, 3-thiazol E*ZI:; ylij et hyl }
sul fanyl) -3, 5-di cyano-6- (propyl ami@g) pyki di ni4-ylLlphenoxyl jghhyl
L-al anyl -L-al aninate trifl u@r’gg}e‘?atgn/v\ﬁ ; 2
0 NH,
x 2 CF,CO,H
NC CN
I I
HN N/ ~—
S/Y\S
N'--.
CH

Cl

5 The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used.

Yield: 26% of theory

'H-NMR (400 MHz, DMSO-de): § = 8.8 (d, 1H), 8.23 (t, 1H), 8.16-8.11 (m, 2H), 7.94 (d, 2H),
7.75-7.60 (t, 2H), 7.64 (s, 1H), 7.58 (d, 2H), 7.51 (d, 2H), 7.10 (d, 2H), 4.69 (s, 2H), 4.54-4.35

10 (m, 3H), 4.334.23 (m, 2H), 3.78-3.75 (m, 1H), 3.41 (g, 2H), 2.80-2.71 (m, 2H), 1.73 (g, 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): R, = 1.19 min; MS (ESIpos): m/z = 761 [M+H-2TFAT".



Cl 5The pr ¥ 20/8B6184s carried out as described in Exanpl ®CAITERP10800262
the appropriate starting materials. 20 equivalents of trifluoroacetic
acid were used. Yield: 44% of theory -153 - 1H NVR (400 WHz,

DvsO-4): 8 = 8.78 (d, 1H), 8.22 (t, 1H), 8.12-8.02 (m 2H), 7.95 (d,

2H), 7.65 (Bxambl35 7.58 (d, 2H), 7.51 (d, 2H), 7.13 (d, 2H), 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

(et notr 1) e AP B abibener i hshalobin 4 Sekowed . - 150

- Exanpl e Jgropylamino)pyridin-4-yl]phenoxy}ethyl beta-alanyl-L-alaninate trifluoroacetate
2-{442-(1[ 2- (4- Chl or ophenyl) -1, 3-thi azol - 4-yl ] net hyl | sul fany1l) -3, 5-di
cyano- 6- (nethyl am no) pyridin- 4 yl ] phenoxyl hyI L-ornithinate
bis(trifluoroacetate) C 5The preparation |ed out as
described in Exanple 47 using the pra@pri ats tin mat eri al s.
Yield: 87%of theory " 11-NWR Q400 O- NBi1-8.39 (m
2H), 8.17 (q, 1H), 7.94 (d, 2H), 7 84 7 7 (n1H2FD 7. 68 (s, 1H,
7.59 (d, 2H), 7.51 (d, 2H), ' 4.73 (s, 211), 4.62-4.49
(m 211), 4.38- 104.31 (m 2 '1 4 14 (m 1H), 3.03 (d, 3H),

2.85-2.76 (in, 2H), 1.95-1.5 AH). LC-MS (Method 1): R = 1.84
mn; M5 (ESlpos): mz = 648 [NH -2TFA] . -151- OX(H%&kh%b 53
2- {442 ({[ 2- (4- Chl orophen ; ol - 4- yI]nethyI}

sul fanyl) - 3, 5-di cyano- 6- ( yl) pyri di n-4-yl ] phenoxy) et hyl
L- al anyl - bet a-al aninate triflporoa etate CH3 HF.

HN N —
H S/\/\S

CH,

\‘

Cl

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of triflucroacetic acid were used.

Yield: 87% of theory

'H-NMR (400 MHz, DMSO-dq): 8 = 8.58 (d, 1H), 8.21 (t, 1H), 7.94 (d, 2H), 7.75-7.62 (m, 2H),
7.65 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 4.69 (s, 2H), 4.51-4.23 (m, SH), 3.40 (q, 2H),
10 3.02-2.93 (m, 2H), 2.58-2.48 (m, 2H), 1.58-1.42 (m, 2H), 1.29 (d, 3H), 0.79 (t, 3H).

LC-MS (Method 2): R, = 1.19 min; MS (ESIpos): m/z = 704 [M+H-TFAT".



NH2 NCCNWVYOS2010/98@ 0dr epar ati on was carried out as descri Pei/EP2010/000262
Exanpl e 47 using the appropriate starting materials. Yield: 88% of

t heory 1H NVR (400 MHz, DMSO-d5): 81m8.47 (t, 1H), 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, 2HBxamplé/$p (s, 2H), 4.44-4.37 (m 2H), 4.32-4.25 (m 2H),

411 4.04 (m 1H), 3.85 (br s, 4H) 3.47-3.28 (m 2H), 259254(m

e (5 oo PRAE by ot QBT R i ™

{442- (112- (amighpyoidopheliptthexly} Shyllbeaatinindte\ttiflworsdoythte

sul fanyl) - 3, 5-di cyano- 6- (propyl am no) pyri di n-4-yl ] phenoxyl et hyl
L-1ysyl-L-al aninate bis(trifluoroacetate) Cé 5The preBl ation was
carried out as described in Exanple ¢ HM ate starting
materials. 20 equivalents of trifl uo oacetic id were used. Yield:
26% of theory 111-NWR (400 MHz, DMvBe=d6): 8 =@.88 (d, 1H), 8.23 (t,
1H), 8.16-8.11 (m 2H), 7.94 (d, .75-7.60 (m 2H), 7.64 (s,
1H), 7.58 (d, 2H), 7.51 (d, 2H), d, 2H), 4, o 2H)
4.54- 4. 35 qgte

Cl

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials.

Yield: 91% of theory

'H-NMR (400 MHz, DMSO-d¢): 8 = 8.16 (q, 1H), 7.94 (d, 2H), 7.79-7.67 (m, 2H), 7.69 (s, 1H),
7.58 (d, 2H), 7.50 (d, 2H), 7.14 (d, 2H), 4.73 (s, 2H), 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-TFAJ".



10(m 3H), WOR910/086301 1y 2H), 3.78-3.75 (m 1H), 3.41 (q, PEI/EP2010/000262
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). LCM ¢(M&hod 4): R = 1.19 mn; M
(ESIpos): in/fz = 761 [ MtH 2TFA]. - 153 - Exanple 55, 2-{442-(

{[ 2- (4- Chl dExapipde§71) - 1, 3-t hi azol - 4-yl ] net hyl |

sul fanyl) - 3, 5-di cyano- 6- (propyl arni no) pyri di n-4-yl ] phenoxyl et hyl

bet a- al anylsy- L3l @831 : i Dk 11 T rati on was
carried out };s@éz[gé??%g)ééqhh&&tg%pﬂﬁ%%h 4 ?%hﬁl?%@%nﬁ%ﬁg"gﬁﬁn&f 5 starting
mat eri al s. (@ethglqwingiiyedinst-wiphendxf}etiot bateyicaaninge wiluerodstde Yi el d:
87% of theory 'H NWVR (400 MHz, DVMSO-d6): 8 = 8.58 (d, 111), 8.21 (t,
1H), 7.94 (d, 211), 7.75-7.62 (m 2H), 7.65 (;LHlH) 7.58 (d, 2H),
7.50 (d, 211), 7.13 (d, 2H), 4.69 (s, 2H, 4. =l-4. (m 511), 3.40
(g, 211), 103.02-2.93 (m 211), 2.58<2.4®(m _R11) H1.584L.42 (m
2H), 1.29 (d, 311), 0.79 (t, 3H).0OLC M8 (Meyhod R 179 nin; M
(ESIpos): mz = 704 [ M+11-TFA]. 154 - ExAnpl eH56
2-1442- ({[ 2- (4- Chl or opheny1l) - 1, 3 ™kazol - 4-Yl i net hyl | Stk anyl) -3, 5-di
cyano- 6- (et hyl am no) pyri di n- 4-
trifluoroacetate Cl 5 The prepak
Exanpl e 47 using the appropriate §tarting materi al x.CFCO.# 91% of
t heory 11-1- NWR (400 M_ISC DVSQ l>l5 = 8.16 (q, 1H), 7.94 (d,
2H), 7.79-7.67 (m 2H), 7.6 » 58 (d, 2H), 7.50 (d, 2H),
7.14 (d, 2H), 4.73 (s, 2H), 4.4F-4.41 (m 2H), 4.34-4.28 (m 2H),

3.11- 102.99 (m 2H), 3.8E(d 742 _65.{m 2H). LC-MS (Met hod
4): 12, = 1.28 nm M (ESI pody: §MA].

Cl

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used.

Yield: 90% of theory

'H-NMR (400 MHz, DMSO-de): § = 8.79 (d, 1H), 8.16 (q, 1H), 8.10-8.02 (m, 2H), 7.95 (d, 2H),
7.69 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.13 (d, 2H), 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), 1.34 (d, 6H).

LC-MS (Method 2): R, = 1.12 min; MS (ESIpos): m/z = 676 [M+H-TFAT".



- 155 - Exa¥¥P W16/986101 PCT/EP2010/000262
2-{442- ({[2-(4-Chl orophenyl)-1, 3-thiazol -4-yl ] net hyl }

sul fanyl) - 3, 5-di cyano- 6- (et hyl am no) pyit$ah n- 4-yl ] phenoxyl et hyl

L-al anyl -L-al aninate trifluoroacetate CI 5The preparation was carried
out as desdidammde 381 Exanpl e 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used Yi el d

o 3 b PR IR el gl

7.50 (d, 2HPDpyirdin-3-yllghendsi)} ethatl ﬂBrn(thyI-IZEanmade Bﬂ%rﬁhﬁﬁ)aédﬁte)BH)

4.31-4.25 10(m 2H), 3.86-3.79 (m 1H), 3.01 (d, 3H), 1.34 (d, 6H).
LCGM5 (Method 2): R=1.12 mn; M (ESI posé inLkz = 676 [ MtH TFA] .
WO 2010/ 086101PCT/ EP2010/ 000262 - 156 - F’ﬁl ef58 2- {4424 {

[ 2- (4-Chl orophenyl) -1, 3-thi azol&/rl) th

sul fany1l) - 3, 5-di cyano- 6- (pyrr&-i di n<1- ) pymNdi n=Z-yl endiy;} et hyl
L-om thyl -L-al ani nate bis(trif] uoroacetate) H 5T pr eparation was
carried out as described in Exaaple 47 ing the opriate starting
materials. 20 equival ents of Iuoroacetic acid were used. Yield:
60% of theory 1H NVR (400 MS MSO-d6): 8 = 8.90 (d, 111), 8.25-8.17
(m 2H), 7.94 (d, 211), 7.82-7471 (m 211), 7 70 (>S2CF33Q;DH7 58 (d,
2H), 7.50 (d, 2H), 7.12 AbﬂO(s, 2H) , 453435(m 311),
4.32- 104. 28(m 211), m 511), 2.85-2.74 (m 2H), 1.95
(br s, 414), 81169(m

Cl

5  The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used.

Yield: 60% of theory

'H-NMR (400 MHz, DMSO-dy): 8 = 8.90 (d, 1H), 8.25-8.17 (m, 2H), 7.94 (d, 2H), 7.82-7.71 (m,
2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.50 (d, 2H), 7.12 (d, 2H), 4.70 (s, 2H), 4.53-4.35 (m, 3H), 4.32-

10 4.28 (m, 2H), 3.88-3.76 (m, SH), 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): R, = 1.09 min; MS (ESIpos): m/z = 759 [M-+H-2TFAT".



(m 211), WO201H086H1) | C M5 (Method 2): IR = 1.09 mm WMET/EP2010/000262
(ESIpos): mz = 759 [ M+tH 2TFA]. - 157 - Exanple 59

2-{442-(112- (4-Chl orophenyl) -1, 3-thi azotd1&Zyl i et hyl |

sul fany1) - 3, 5-di cyano- 6- (pyrrolidin-1- yl)pyridin-4-yl]phenoxy} ethyl

L- omi t hi natkﬁuﬁiﬁl f1 uoroacet at e) 5CI The preparation was carried
out as described in Exanple 47 using the appropriate starting

material s v, a used,  Yiel
72% of t hear g et HeBpiRhb bl W RER ) Ak B oS oty -
7.94 (d, 2HPpyidig3-ylpidnogyhethgH)-ornithinare b$(tnﬂﬁb’kda1:):tate7 59 (d, 2H), 7. 51
(d, 2H), 7.14 (d, 2H), 4.70 (s, 2H), 4.64-4.50 (m 2H), 4.38-4.32 (m
2H), 4.21-4.13 (m 1H), 3.84 (hr s, 4H), 2.85-2.76 (m 2H), 1.95 (hr
s, 4H), 1.90-1.55 (m 4H). LC-M5 (Method 1): R, = 1.93 mn; M
(ESIpos): ink = 688 [ MtH 2TFA]. 158-. - Exanple 60 244424
{[2-(4-Chl orophenyl)-1, 3-thiazol-4-yl]methyl| NH,

sul fany1) - 3, 5- di cyano- 6 (pyrrolidin-1- yC@yrl d n 4-yllp Iqoxyl et hyl

bet a- al anyl -L-al ani nate trifl uoro?pe’w I'on was
carried out as described in Exanplje 47 usingl the appropriate starting

materials. Yield: 69% of theory O 11-1-NWR (400 MHz,
DVMBO-d6): 8 = 8.57 (d, 111), 7. 211), 7.70 (s, 111), 7.68-7.61
(m 211), :
x 2 CF,CO,H
NC
| N CN
N ~
ohahe
N--.
5 Cl

The preparation was carried out as described in Example 47 using the appropriate starting

materials. 20 equivalents of trifluoroacetic acid were used.

Yield: 72% of theory

'H-NMR (400 MHz, DMSO-dq): 8 = 8.54-8.39 (m, 2H), 7.94 (d, 2H), 7.83-7.71 (m, 2H), 7.70 (s,
10 1H), 7.59 (d, 2H), 7.51 (d, 2H), 7.14 (d, 2H), 4.70 (s, 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 (m, 2H), 1.95 (br s, 4H), 1.90-1.55 (m, 4H).

LC-MS (Method 1): R, = 1.93 min; MS (ESIpos): m/z = 688 [M+H-2TFAJ".



107.58 (d, YA201¢/0860dy, 2H), 7.12 (d, 211), 4.70 (s, 211) PCA/BP2040/060262
(m 511), 3.84 (br s, 411), 3.03-2.92 (m 2H), 2.51-2.48 (m 211),
2.00-1.90 (m 411), 1.31 (d, 311). LC MBig8kthod 4): R = 1.38 mn;

MS (ESIpos): nfz = 716 [MtH TFAr. - 159 - Exanple 61
2-{412- ({[ ZxampR¥br ophenyl) - 1, 3-t hi azol - 4-yl | met hyl }sul fany1) -3, 5-di
cyano- 6- (pyrrolidin-1- yppyridin-4-yl]phenoxy} ethyl

bet a- al anyly_ L @l @Bl ne >hhor:] } 2 CCN 5200..
(0. 245 ol o7 AT SRR ik Ex i oy D 350, el T
sul fany1) - Ypsridn-dyinbenexypthyt twla-dinyl-L-alghjnpte tiiflionsadetyte | phenoxy} et hyl
N-(tert-butoxycarbonyl)-bet a-al anyl - Lal ani nate [ Exanpl e 8A] were
dissolved in 2 m dichloronethane, and 2.45 mM 1M HCL in diethyl

et her were added. After 3 hours, 1 m of a IN solution of hydrogen
chloride in diethyl ether was added and the m xture was stirred at
roomtenperature for a further 2 hours. The [@eci@tated solid 10 was
filtered off with suction, washed with diethyd etler and dried under
reduced pressure. 155 ng (yield: et
conpound were obtained. 'H NWR (400 Mz, OdH): 5 = 8.002(d, 1H),
7.95 (d, 2H), 7.79 (mbr, 3H, 0 (s, 1Hp, 7.58 (d, 2H), 7.49 (d,
2H), 7.13 (d, 211), 4.70 (s, .48-4.27 (m 6H), 3.99 (m 111),
3.83 (m 4H), 2.96 (m 211), m 411), 1.29 &EGFSd,H 15 LC M5
(Method 1): Rt = 2.30 min; M (E$Fpos): mz = 716 [ MFHHC1]. - 160 -
Exanpl e 62

=N

NC

5 Cl

The preparation was carried out as described in Example 47 using the appropriate starting

materials.

Yield: 69% of theory

'H-NMR (400 MHz, DMSO-dg): 8 = 8.57 (d, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.68-7.61 (m, 2H),
10 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.70 (s, 2H), 4.50-4.24 (m, SH), 3.84 (br s, 4H), 3.03-2.92
(m, 2H), 2.51-2.48 (m, 2H), 2.00-1.90 (m, 4H), 1.31 (d, 3H).

LC-MS (Method 4): R, = 1.38 min; MS (ESIpos): m/z = 716 [M+H-TFAJ".



2-{ 442- ({[ VOR20tH0818bheny1) - 1, 3-t hi azol - 4-yl ] net hyl | PCT/EP2010/000262
sul fanyl) - 3, 5-di cyano- 6- (pyrrolidin-1- yppyridin-4-yliphenoxyl ethyl
L-prol yl -L-al ani nate hydrochl ori de 5499 ngy (0.588 mml) of
2-{442- ({[ 2- (4-chl orophenyl) -1, 3-t hi azol -4-yl ] net hyl } sul fanyl) -

3, 5- di cyandsample/4lr ol i di n- 1- yppyri di n-4-yl ] phenoxy} et hyl
1-(tert-butoxycarbonyl)-L-prolyl 4al ani nate were dissolved in 3 m

di chl orometj‘u NS, E | or.i de

i n diethyl hlgr({ rtgeél ég@(ﬁﬁgh),é\? % ﬂ?aég[\"l?l met %lg sué@ﬂ‘f?ﬁ Kg e‘SC &’ym’hdm'l'
preci pitat edvpsrmdlnd Mabenbxﬂ}B@yﬁz&taeeﬂényiﬁL{ahnmmmymﬂchlmhed wi t h di et hyl
ether and dried under reduced pressure. 410 ng (90% of 10 theory) of

the target conpound were obtained. 111-NWR (4§Q VHz, DIVISO 4): 8 =
9.56 (m 1H), 8.97 (d, 1H), 853(m 111

43( 7.70 (s,
1H), 7.58 (d, 2H), 7.49 (d, 211),p7 R+ % 0 (s 2H), 4.46
(m 1H), 4.40 (m 2H), 4.27 (m 2H), 4.16 ISII) 4H) ,
3.14 (m 2H), 2.28 (m 111), 1.9&(m 4H),0l. 86167(m , 1.35
(d, 3H). 15 LC- M5 (Method 4): 1 35 mn; M5 (ESIpos): mz = 742
[ MFH-HC1]. - 161 - Exanple 63 % HC
{442-(1[2-(4 Chl or ophenyl) - 1, 3-thrazol - 4-yl | met hyl |
sul fany1) - 3, 5- di cyano- 6- (p)(ﬁ olidin-1- Nyppyridi n- 4-yl | phenoxy} et hyl
L-i sol eucyl -L-al ani nate hy ). 414 ny (0.482 mol ) of

O6Jd) O de
2-{442- ({[ 2-(4-chl orophenyl)-1)|B-th|azol -4-yl]met hyl | sulfanyl)-3, 5-

di cyano- 6- (pyrroI|d|nThyp ridi . h
N-(tert-butoxycarbonyl)«L4s i pyotr-0kd in 3 ni
di chl oronet hane, and 4 8%2 gen chl ori de

in diethyl ether were added. After 6 hours o Sstlrrlng, 2 mM of a 1IN
sol ution of hydrogen 10 chloride in diethyl ether were added and the

m xtur e swa t € t h
preci pi t at 228630 gl’ d@v%/gé ?Tﬂﬁ? ter gfdr%d#? j\JRﬁr{&h&éclﬁ}g) ?pg‘ {/]\g% k?ﬁoi’jlﬁfnﬁﬁ’)g]sﬁ&f?nyl)
et her and &5 @Wmordépm@dmebﬂ)mlémwyl};)herﬁmp}tB&ﬁ he-(té@aﬁﬁ)kﬂarb\ﬂ@m -I5dtd-Alhnyl-L-

nyar ogen chBRRsIErtR B8 S idin? Bl aoRprbo pid 4R0nT v Hl i dioi
pr eci pi t at etheswhkiecddwis Aftet 3 dowas] 10hf oftd 1N selttidni dl‘rhydﬂﬁ?%dm\ﬂé i dith telfl-)ék was

et her and dr% EITJI der. reduceg %;Eessure 312 1% of theory

the target 28 %8 HEME SH UG oo eRpopsa T%\}B@Sd@ GPISCIPi’fated solid

8.83 (dp 1Zhﬁa); filtEre@ Off8vifhSuttitn, Whbhed Wit dicliH et&%lﬁld g%id)?&délsredul:kg %res%?ésl 55 mg
Sy

d, 211 . 211), 4.70

gH) 4. )27 1%24%/" Oéh%’?)(%]h%ﬁ?t COQP%dWe obwined. 1. 94 (m 411), 1.80
(m 111), 152(m 1H), 1.34 (d, 3H), 1.22-1.07 (m 1H), 0.91 (d,

3H), 0.83 (‘H,NMR@OOMQZL@VIN@ ugveum @) tm)Fy.95 (dL 288 770 T bVBH) EBIPQ S, 7.58

ix:1lz = 758 M+H- ]2
), 7.49 (d H),713 (d 2H), 4.70 (s, 2H), 4.48-4.27 (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]",



Exanpl e 64 WO[Z19/08610L 2- ( 4- Chl or opheny1) - 1, 3-t hi azol - 4- y| | ®eTigP1010/000262
sul fanyl) - 3, 5-di cyano- 6- (pyrrolidin-1- yQopyridin-4-yl]phenoxyl ethyl
N-[(2S) -2, 4-di am nobut anoyl1lR- al ani nat e diléfy-drochloride 5 420 ng

(0. 444 rnnol) of

2- 1442- ({ [ Z=ampdd20r ophenyl) - 1, 3-t hi azol - 4-yl i net hyl }sul f any1) - 3, 5-

di cyano- 6- (pyrrolidin-1- yppyridin 4-yl ] phenoxyl et hyl

N-{(2S)-2 L- al anj nat e
were di ssollhvgd[§ I%r%‘uﬁé[1 r%lﬂ %é(%%%gi %%l#a%é ymélﬁtgylisuifaﬁyqﬁ S Srevanoreeplifin-bn
of hydr ogernyDppdidin#g@phanoxi}ethihil-pelhdralaniae Idebebloridd t er 4 hours of
stirring, the precipitated solid was filtered off with suction,
washed with diethyl ether and dried under re ed 10 pressure. 322 ngy
(88% of theory) of t he target corrpound were @ 3a| ne "H NMR (400
MHz, DMSO-d6): 8 9.36 (d, 111) 8,21 (m 311), 7.94
(d, 211), 7.70 (s, 1H, 7.58 (d, P W 7.14 (d, 211),
4.70 (s, 211), 4.52-4.34 (m 5H) 4 05 (mol 411), 3.01
(m 2H), 2.16-1.99 (m 211), 1. 1.37 (d 31)). LG M
(Method 4): R = 1.15 nmin; M (| 2HC1]. 15 -
163 - Exanple 65
2-1442-( ([ 2- (4- Chl or opheny1l) -1, 3-|t hi azol - 4-y|]rrethy)i|}| |

sul fany1) - 3, 5- di cyano- 6- ( py¥&<a| i dbyri di n- 4-yl pﬁenoxyl et hyl
L- hi stidyl -L- alanlnate di hydr oqg 5169 ng (0.192 mmol) of
2-{442-(112- (4-chl or ophen - 118 <4- Yl met hyt= Ifanyl) 3, 5-
di cyano- 6- (pyrrolidin-1-¥ep |d|rN4y phempXxyy,_e
N-(tert-butoxycarbonyl)-\-hijstidyl -Lal ani ngt e yer eNdi s¢ol ved in3m
di chl oronet hane, and 1.915 m of a IN sol utli S of hydrogen chloride
i n diethyl ether were added. After 6 hours of stirring, the

Gt her "ara v odtunder  altash, Bl Zh(égﬁf?gnpﬁw%vﬁi Rl gty

t he tar get 3gadipaund- (mm'odadmbIt ﬂbpyﬁdm-tll)il]bhHMRy Eﬂ;@ny%-[,.pml 1-L-
14. 73-14. 30

(d, 211), lagi%]dtfs‘”@ri ff?"%"ef' B ’(‘#‘ CE‘fi")meth?S%ﬁn% 8)7§H)1 Of? ﬁg]selaﬂonzﬂ) hydrogen
4.70 (s, 2ChipridédinSdietldylIéhet mere3dd)ied RO 6 (hBﬂlrs 3t aﬁrrmé 1ta4€!d)sogd was filtered

3 34- 3 14 11 1.94 ( 1.35 311 LC—
1 8P Sl isiep By el herang e BPASEredngs pressa 410 mg (90% of
EX arrpl 6066 theory) of the target compound were obtained.

"H-NMR (400 MHz, DMSO-de): 8 = 9.56 (m, 1H), 8.97 (d, 1H), 8.53 (m, 1H), 7.94 (d, 2H), 7.70
(s, 1H), 7.58 (d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.70 (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 (m, 1H), 1.94 (m, 4H), 1.86-1.67 (m, 3H), 1.35
(d, 31).

IS LC-MS (Method 4): R, = 1.35 min; MS (ESIpos): m/z = 742 [M+H-HCI]",



sul fanyl) - 3, 5-di cyano- 6- (pyrrolidin-1- yepyridin-4-yl]phenoxy) ethyl
L-argyl -L-al ani nate di hydrochloride CH GAHl 3 N.) .1.°
x2 HCI NCCN 5341 ng (0.310 mml ) of

2-{442- ( ([ xamph®or ophenyl) - 1, 3-t hi azol - 4-yl | met hyl | sul f any1) -
3, 5-di cyano-6- (pyrrolidin-1-yOpyridi n-4-yl | phenoxyl ethyl

| 215-[ N, N- by_ ety Al ] . ban m do -N2=(tert-butoxygarb
onyD) - L or iy CFOT L A SV S s sl
and 3. 095 nppiidiedyipkaby)chyl loisoleycl-bedamimatel lydiodieodide di et hyl et her
were added. After 6 hours of stirring, 5 m of a 1IN solution of

hydr ogen chloride in diethyl ether were added, 10 and stirring was
continued at roomtenperature overnight. A further 10 mM of a 1IN
solution of hydrogen chloride in diethyl ether were added and
stirring at roomtenperature was continued £bf, aOf urt@idy 24 hours.
The precipitated solid was filtgégqégik)mﬁtﬁ sqg%ngélzﬁz' W th

di et hyl ether and dried under ré&duc pr u 1 ction
was still inconplete, the solid|was suspeiffdedHn 1@ mM of a 1N

sol ution of hydrogen chloride 4 iethyl @ her andNétirred at room
tenperature for 15 24 hours. er 2 M of a 1N solution of
hydrogen chloride in diethyl & wer e added, and stxHCIing at room
tenperature was continued for affurther 24 hours. The precipitated
solid was filtered off w g suciljon, cwashed with diethyl ether and
dried under reduced pressure. g (24% of theory) of the target
conmpound were obtai ned. 20 400 MHz, DWMSO : = 9.07 (d,

2- {4424 {[YOP10MBH0bphenyl) -1, 3-t hi azol - 4-yl ] net hyl } PCT/EP2010/000262
n-4-yl]
) .1.'its-N H2 HE NH2

111), 8.28 (m 3H), 7.@ SR sy 1H), 7.58
(d, 2H), 7.50 (d, 211) £ 7.42-7.18 (mbr, #11) 211),
7.07-6.84 (mbr, 211), A0 (s, 2H), 4.50% : 4.29 (m
211), 3783 (m 5H), 3.15 (m 2H), 1.94 (m 4H), 1.75 (m 211), 1.57

(m 211), 1.36 (d, 311). LC-M5 (Method 4): R1= 1.18 min; M (ESIpos):
mz = 801 [HAHN2HE482 mmob)esf 2—{E){§ﬁﬂ2é4ﬁl?lorophenyl)-l,3-thiazol—4~yl]methy1}sulfanyl)-B,S-

dicyano-6~(pyrrolidin-1-yl)pyridin-4-yl]phenoxy) ethyl N-(tert-butoxycarbonyl)-L-isoleucyl-L-
alaninate were dissolved in 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 chloride in diethy] ether were added, and the mixture was stirred at room temperature for a further
24 hours. The precipitated solid was filtered off with suction, washed with diethyl ether and dried
under reduced pressure. Since the reaction was still incomplete, the solid was stirred in 5 ml of a
IN solution of hydrogen chloride in diethyl ether for a further 24 h. The precipitated solid was
filtered off with suction, washed with diethyl ether and dried under reduced pressure. 312 mg
15 (81% of theory) of the target compound were obtained.

'H-NMR (400 MHz, DMSO-de): & = 8.83 (d, 1H), 8.20-8.09 (m, 3H), 7.94 (d, 2H), 7.70 (s, 1H),
7.58 (d, 2H), 7.49 (d, 2H), 7.11 (d, 2H), 4.70 (s, 2H), 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), 1.52 (m, 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-HCI]".



2- (442- (1[PO1BS0pheny1) - 1, 3-t hi azol - 4-yl ] net hyl } PCT/EP2010/000262
sul fanyl) - 3, 5-di cyano-6- (pyrrolidin-1 - yppyridin-4-yll phenoxy} ethyl
3-am no- L-al anyl - L-al ani nate bis(trifluot®acet at e) 290 ng (0.311

mol ) of 2- {442-5 112- (4-chl orophenyl) -1, 3-thi azol - 4-yl ] nmet hyl }

sul fanyl) - m ano-6-(pyrrolidin- 1 -yl)pyridin-4-yl]phenoxy}

et hyl

N-(tert-butx |.a nj. nat
A i e R e T R

sol ution ofYDRyidtiedehpkdotyedsl N-H(28)- %ﬁﬂ}phnmbhenommamddedlhya%ﬂﬂxﬁncﬁ

hours of stirring, a 10 further 3.113 m of a 1IN solution of hydrogen
chloride in diethyl ether were added and t@ﬁ mxture was stirred at

room tenperature overnight. Another 10 m Df®a | N sol ution of

hydrogen chl oride in diethyl eéh'éﬁ\we'@ d i roNmg at room
tenperature was continued for g further [R4 hPurs.TThe

solid was then filtered off suctio washed m_lth di et hyl ether
@ The crude product?was dissolved in

and dried under reduced pres

2 m of dichloronethane, and 6 M 15 (1.632 mmol) of
trifluoroacetic acid was addeth~After 6 hours of stlrrlndﬁzﬁﬁé
reaction m xture was concentrated and the residue was purified by
preparative HPLC (acet onNErilefwardrN+ 0.1% TEA). 81 my (27% of

t heory) of the target conpound wHre obtai ned. 1H NMR (400 MHz,

DVMBO-d6): 5 = 9.04 (d, . . r, BHF=X 94 (d, 211),
7.70 (s, 111), 7.58 (¢ N , N4 ol 4.70 (s,
2H), 4.53-4.39 (m 31 . 17 Am R0141), 3.83 (m

411), 3.34-3.17 (m 21 : , 1. (d, 3H. LC M5 (Mt hod
4): 12, = 1.32 min; M5 (ESIpos): rn/fz = 731 [ MtH2TFA]. - 166 -

Exanpl e 568 [ l,0 thiazol - 4-yl i met hyl

sul fanyls) 450 I{] %zf&% ‘%‘m%ﬁyﬁ]& {4(2[@ a?)@y%%rf%he&mqé'tbﬂaf% W&%lfﬁ?wa 3-

(l\z (t gr t- brgd@wyrtsa@ bxynyliqlnt -y&jppnidib-4yliehenbxig tidylhy drq oSy jadss|(tert-BiaSkydBtbonyl)-
18 mo

{442- ({ [ 2- CRroNeianoyit Leaiqninate were dissolved in 5wl dichloromethape, And) 4.4025ml of a 1IN

di ﬁylanN_o( 6- (Splytgwrolof mydm%exymlyndl_ajumd«ﬂetwl]qﬂiben@efyladded After % hourslof sOtlnrrmg, the

et hy tert rbo u te were dissolved in

5 nm dichl é"‘“"c‘ é%g anﬂ&qﬁtlgﬁd &fﬂ ‘Eﬁh%‘r’“‘é’e P{é%eg &’“ digthyt qthergndfried yndeyrreduced

15 4M hydr pgssure BRDmgde8% bf HeqyaTethenste cagigaild uiafbdabtalﬁ?edm Xture was

stirred at roomtenperature for 3h. The preC| pltate was filtered off,

washed with e d, drie nder_hi vacuum This gave 68
my (55. %ofH%%éO %?*Qtlﬁ%\ﬁ Bt rﬁedgééﬁdgé{d) JAH): 821 (m, mg?@mm 2H), 7.70

Mz, DVBO- 1
AR 7‘@%2311—1()37?82?1 26, (1050 4] 11)1), 78141(& iliﬂ)lizt?/é@ 21@% 49512-47%4 ?3'7.919 409 P, 1),

4.40 -4.27 3(%(1“441)1%32% @?L»Zé{)s%gq ?n"9 G&ﬁ)ﬁ) 11949(m6H),5r37 @GE), 1.67 (m
111), 1.58 (m 2H), 1.35 (d, 311), 0.90 (d, 3H), 0.85 (d, 311). LC/ MBS
(Method 2) LCI@S (Method 4): R 1 Y5 b EMMP ADNposPinlZ~ 745 BR- ML +H t

15



- 167 - ExaNp1291¢/686101 PCT/EP2010/600262
{442- 2- (4- Chl or ophenyl) -1, 3-t hi azol - 4-yl ] net hyl } sul fanyl) -3, 5-di cya
no- 6- (pyrrolidin-1- yppyridin-4-yllphene%§d- et hyl

bet a- al anyl - L-1 euci nate hydrochl ori de 5131 ng (0. 15 nmol) of

2- {442- ( ([ ZxahplefiSor ophenyl) - 1, 3-t hi azol - 4-yl ] met hyl } sul fany1l) - 3, 5-

di cyano- 6- (pyrrolidin-1-yQpyridi n-4-yl ] phenoxyl ethyl

N (tert-butoxyeatrdc - koLl euci nat i lved in 1.5 m
di chi or omernere daq Rk B F A S fEn D85 Skingr oot -
hydr ogen chl)oyridie4ytpiginoxyg atbyMehistidytHi edbnirardiifydechlbXddlr € was stirred
at roomtenperature for 3h. The precipitate was filtered off, washed
with diethyl ether and dried under high v u This 10 gave 68 ngy
(55. % of theory) of the desired target co%_gﬁun 1H N1VIR (400 MHz,
DMSO-d5): 8 = 8.55 (d, 1H), 7.4 d_Qad , A 8 3Hy, 7.40 (s,
1H), 7.58 (d, 2H), 7.49 (d, 2§, 7.12 ({, 2RH), 4.87 ( @ZH), 4.70
(s, 2H), 4.42 (m 2H), 4.30 (MH._3H, 3.85 (s 'br, @A, . (m 2H),
1.94 (s br, 4H, 1.64 (m 1 .54 (m 2H), O. Fd, 3M, 0.83 (d,
3H). L M5 (Method 2): 12, ® mn, M5 (ESIpos): mlz -= 758
[MHCL+Ht 15 - 168 - Exanp
f[2-(4-Chl orophenyl)-1, 3-thiaz
sul fany1) - 3, 5- di cyano- 6-N@y Ls - yOpyri di n-4-yl ] phenoxy} et hyl
gl ycyl -L-1 euci nate hydrochl qri de] 5168 ng (0.20 nmol) of

2-{442-(112- (4-chl or ophenyl}al, hi 320l - 49y 1i ngt=N } sul fanyO- 3, 5-
di cyano- 6- (pyrrol i di n/1- yidpyr iN{i n- 8yl [Tfienax @ Cl
N-(tert-butoxycarbony | eyl - L-1 euci nat gre ohsslved in 1.5 nl

di chl oromethane and 1.5 m diethyl ether. 88 nl (15.2 mol) of 4M
hydrogen chl oride in di oxane were added, and the m xture was stirred

at roomt e r o) o Lpitate was,. filier ff shed

o thoan Bt S ok d052 Shudl) of' B40 > PLUBMS ORI dEES S rptral i iR 5.5-

E)E/g O(-)/(:j o; t Idmarw)ﬁ-@mblhﬁndefk)pyﬁuﬁh-n-ar]gmgomémﬂgnd. N-@&M{I%I_D )(yéago ~histidyl-L-
5): = 8. 84 8.1 , (.94 , .7 S,

111), 7. 58%{"8{“%5%&?‘? gif?"i@d(la,% ’E‘Eﬁhfbm?f." th(aﬁ‘? 32W§9?§F$@f@s%N sqlytionzof fiydrogen

-4.30 (m Shilbide B.BEhYIsther werkldilled. 206 (Burs 3Ftirride, W frdeiffatedddild was filtered

1.75- 1.49 o%tnsvit}? Is_gctior?,'\ggshédd \’vitg) Ia'}e‘thy? 'eglgr gl% dr?ed under reduced pressure. 75 mg (44% of

10 theory) of the target compound were obtained.

ol - 4-y| Jmet hyl } x 2 HCl

d

"H-NMR (400 MHz, DMSO-ds): § = 14.73-14.30 (m, 2H), 9.22 (d, 1H), 9.07 (s, 1H), 8.54 (m, 31),
7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d, 2H), 7.47 (m, 3H), 7.12 (d, 2H), 470 (s, 2H), 4.50-4.34 (m,
3H), 4.29 (m, 3H), 3.63 (m, 4H), 3.34-3.14 (m, 2H), 1.94 (m, 4H), 1.35 (d, 3H).

LC-MS (Method 4): R, = 1.18 min; MS (ESIpos): m/z = 782 [M+H-2HCI".
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LC/ M5 ( Met NEE 2010/08¢10+ 1 16 nmin; MS (ESIpos): mlz = 744 [ MPEGIERZGH0/000262
15 WD 2010/ 086101PCT/ EP2010/ 000262 - 169 - B. Assessing the

phar macol ogi cal and physi ol ogi cal acti viiét-The pharmacol ogi cal and
physi ol ogi cal activity of the conpounds according to the invention

can be dendixmpleéil in the foll owi ng assays: B-1. Indirect

determ nation of the adenosine agonisnfby way of gene expression

5Cells of t ( t are..
transf ect e(?q gt Ifabilégl2 g%@h#??;ﬁ ﬁﬁ%ﬁ?%zﬂﬂ,? tﬁ@:ﬂ%@w@ P ggfﬂﬂ“@r é’@ﬂﬁ?lﬂb‘ek
Al , A2a andDpgiddinFlydphaexd sthpld.-AlgyFlealephae dihadrecktaiagl ed to the
adenyl ate cyclase by way of G proteins, while the adenosi ne A2a and

A2b receptors are coupled by way of G tebns In corres dence
with this, the formation of cAl\/Plnthe I's inhibited

sti mul at ed, respectively. Afterthal ;ﬂw /aﬁer ase is
nodul at ed by way 10 of a cAMWP- depen ono e Inbl ENaise

test is optimzed, with the/ai mof hi S|t|$/ty and
reproducibility, |ow vari g and good SUI t abi | 3)/ for i rrpl enent ati on
on a robot system by var everal test paraneters, such as cell
density, duration of the grgmfh phase and the test |ncubat|)9£1 c
forskolin concentrati and {medi um conposi tion. The follow ngHt est
protocol is used for 371% ¢ Hally characterizing cells and for

t he robot - assi sted substa reenl ng: 15 The stock cultures are

grown, at 37C and u 0 ) |\F12 Q ai ning 10% FCS
(fetal calf serum ¢@nd fn e%h c§se S Ilt\ -3 days. The
test cultures are s&eddd in 384-well 000 cells per well

and grown at 37C for approx. 48 hours. e nedl umis then repl aced
wi th a physiol ogi cal sodium chloride solution (130 RIM sodi um

chloridg, 341nM assi Wrah! e i
HEPES, 1 rrf\/|4rrag nggg(lbum chl odrq1 gfr 2%?4 gﬁ(&{]ﬁ% %ﬂic’%p “%*Y?%F}u %Efqg” S ndt¥) sulfany)-

bi car bonat &;>-§if¥ano é)(PYﬂfolliémsluﬂﬁtyaﬁleésvllpberwey}teé@t o; [Nv]?ﬂiibas(tela-lbmzoxycarbonyl)carb-

di ssol ved izp; Naf | tures m.fin

concentratio ﬂ%ﬁg&-ﬂh@%&&?gglﬁ%}ﬁngg o ﬁgﬁ%ﬁ%’ ﬁ'erg d|gi ﬁ{f‘f gu Leri

of from 5 ighorgmethage, ppd 8.0R6 e pﬁaﬂN@dntmmfrhaﬂnogm) ohlolﬂe tei dibthﬁSetHeﬁWe,added

forskolin i e cultures

subsequent Iﬁgte?ﬁglg‘g‘at ed rnﬁg’?lf&lc&orﬁ\f %Elg 9 C())lﬁ fl LTy Honfi?‘lﬁlt&tg% et ypregdded,

f] oljut i dft \r/]\hml: Btirrigg cesposmdedit ?&%;t;ymﬂ:re @;ﬁggight %%&Trd\rﬂnﬂl_l{éﬁ@mgtgmu&?n of
ydr ogenp o Jrito ris in

di t hi ot rei '?1 2@8%% O%Qe/ﬁ%&@sq t%ﬁf VEBes ﬁéf‘#]sé%t LQQBIPMRRTauTE gfag eoriaued for a

(2.5 mV ATRurti@r 34 ivvirk. UBliefpeedipitated. smlm%s:ﬂmwaﬁ with shbtdiMwhdhed WX dickhy} Rther

rrMmagnesm Ifa are added to the test
cul tures, ersrﬁ‘é’ﬁ%@gfsﬁpreaﬁlﬁ?eotﬁe rei"tf’?flh'ﬁﬁ grilhingompmete,| thesoli@ was suspended

activit y I Sn mam beT EIN bty of hg@BPhThRYSS Rietti ehEGRE sl‘:{ﬁédjﬂ §oo"ﬁ{ femperature for
trations at. which 30 50% of th

det er m , t he

| uci f er'dse ZQﬁngApcghqrﬁh@g?r?%aN isplupen ol hyelengsn chlprdenin digshyl Ethahﬂfere added, and

respect i velsyrring Qlardtim td@erBird WAMcSitintRd Rk l0Rrit 3y LhE F ge%g,ﬁgtga N9id was
) e

substance is achieved in the case of the A2b and A2a ce

adenosi ne- &&1e6 gHrEthBeiBuWeshriEwih GGthDd whanpné duidsonderi redbaelbpresime)d mg (24%

whi ch bi ndsfi1@or9) 4f RASRABEIABERGRIE St ypes wi th high affinity and
possesses an agonlstlc effect is used in these experlnents as the
reference ound [Kl ot z Hessl i ng ., Hegler, J., Owmmuan, C ,

WD 2010/ 08 0o Had)M@@zdezs 907(d,- lﬂmzs (nB3H)I7rQ§dH,cﬁ}m7EE@I,I—I) 7.70 (s,

éﬁﬁfipéE“le% AR, 1 S0 (B ROLL RO BL A PR R FRR bR T e 470 s
cel | s", Na@Hyrf - Bchib @deBarg (i ), SPhénrﬁH)mIS @5 ZH), 1:99 (f2J898) 15 (m, 2H), 1.57

Table 1 be'BV‘éIJH §§§ EC50 val ues of representative working
exanpl es f r’the’r ép or 5 stinulation on adenosine Al, A2a and A2b

LC-MS (Method 4): R, = 1.18 min; MS (ESIpos): m/z = 801 [M+H-2HCI]".



EC50 Al MV WORZBRI0BG0d kol i n) EC50 Ala [nM EC50A2b [nM 1 ®CI/BF218000262
3 0.3 282 138 5 0.5 315 150 9 0.7 281 231 17

10

15

20

-165-
Example 67

2-{4-[2-({[2-(4-Chlorophenyl)-1,3-thiazol-4-yl]methyl} sulfanyl)-3,5-dicyano-6-(pyrrolidin-1-
yl)pyridin-4-yl[phenoxy}ethyl 3-amino-L-alanyl-L-alaninate bis(trifluoroacetate)

x 2 CF,CO,H

NC ~ I CN
C/N N s/\EN\},,@’q
s

290 mg (0.311 mmol} of 2- {4-[2-({[2-(4-chlor0phenyl)-1,3-thiazol-4-y1]methyl}sulfanyl)-3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-3-[(tert-
butoxycarbonyl)amino]-L-alanyl-L-alaninate were dissolved in 5 ml dichloromethane, and 3.113
ml of a IN solution of hydrogen chloride in diethyl ether were added. After 6 hours of stirring, a
further 3.113 ml of a 1N solution of hydrogen chloride in diethyl ether were added and the mixture
was stirred at room temperature overnight, Another 10 ml of a 1N solution of hydregen chloride in
diethyl ether were added, and stirring at room temperature was continued for a further 24 hours,
The precipitated solid was then filtered off with suction, washed with diethyl ether and dried under
reduced pressure. The crude product was dissolved in 2 ml of dichloromethane, and 0.126 ml
(1.632 mmol) of trifluoroacetic acid was added. After 6 hours of stirring, the reaction mixture was
concentrated and the residue was purified by preparative HPLC (acetonitrile/water + 0.1% TFA).
81 mg (27% of theory) of the target compound were obtained.

'H-NMR (400 MHz, DMSO-dg): & = 9.04 (d, 1H), 8.54-8.01 (m br, 6H), 7.94 (d, 2H), 7.70 (s, 1H),
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,
1H), 3.83 (m, 4H), 3.34-3.17 (m, 2H), 1.94 (m, 4H), 1.37 (d, 3H).

LC-MS (Method 4): R, = 1.32 min; MS (ESIpos): m/z = 731 [M+H-2TFAJ".



0.3 3000 55V91203098¢103 3000 24 0.6 287 675 26 0.5 3000 1000CIIEP2016/000262
27 900 B-2. Studies on isolated blood vessels The caudal artery of
anest hetized rats is excised and nount ed1$dr a conventi onal apparat us

for 10 nmeasuring isolated bl ood vessels. The vessels are perfused in

a heated bdﬁﬂ!ﬁgﬁﬂbontracted usi ng phenyl ephrine. The extent of the
contraction is determ ned using a contraction neter. Test substances

are added tnd e pr@dbaehafls AR Y ShREhTH o M08 LS AU [ oLl 1.

the contraction o he vessel’s s neas re on
cont r act i orvlepidiedpdinbenoxys ety iV(tattibotexyrhrbohg)-LebsgHs leudihate hydrochloride
concentration at which the contraction of the blood vessels is

reduced by 50%is given as the EC50 NH
2
H3C"l"
3 o)
HN CH,
CH,
x HCI
O
NC CN

7
10 GN \N' S/Ki}’@am

153 mg (0.18 mmol) of 2- {4-[2-({[2-(4—chloropheny1)-1,3-thiazol—4-y1]methyl}sulfanyl)—3,5-
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alanyl-L-
leucinate were dissolved in 5 ml dichloromethane and 5 ml diethy! ether. 4.5 mi (17.8 mmol) of

15 4M hydrogen chloride in dioxane were added, 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 68 mg (55.% of theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-dq): 8 =8.76 (d, 1H), 8.14 (m, 3H), 7.94 (d, 2H), 7.70 (s, 1H), 7.58 (4,
2H), 7.49 (d, 2H), 7.11 (4, 2H), 4.70 (s, 2H), 4.40 ~ 4.27 (m, 4H), 4.01-3.52 (m, 6H), 1.94 (s br,
20 4H), 1.67 (m, 1H), 1.58 (m, 2H), 1.35 (d, 3H), 0.90 (d, 3H), 0.85 (d, 3H).

LC/MS (Method 2): R, = 1.17 min; MS (ESIpos): m/z = 758 [M-HCI+H]".



15val ue of WOHd0/08¢104t ance with respect to its rel axi ng pPEIEERI06/000262
WO 2010/ 086101PCT/ EP2010/ 000262 - 171 - B-3. Measurenent of bl ood
pressure and heart rate on awake marnosefi&’- Vari ous concentrations of
the test substances are adm nistered orally to awake marnpsets which
carry an irExampld 6% ransnmitter capable of neasuring pernmanently both

bl ood pressure and heart rate (telenmetric nonitoring of henodynam c

par anet er s),._Bhoed_Mpl, LAt enan heir .c es S5are then
recor ded f(%{%izgggﬁgé§%$H%@§QPE§E%%¥ﬂ%§HFW @%@%ﬂﬁh&ggﬁﬁﬁ?ﬁﬁéW@ﬂﬁgmﬁh
anest het i zed)pyrdis4-yWipkdnaxy tethykbefabrdahyl-eewginhte 25@odDidg; from

Har | an- W nkel mann) are anesthetized with 5% I sofluran(r). Anesthesia
is maintained with 2% Isofluran(r) and pressuriﬁﬁd air in an

anest hesia mask. The carotid artery is exposéd, ahd a tip catheter
(MIllar Mcro-Tip transducer, 2 French; fro 10 HSE) is inserted and
advanced into the left ventricle. A second caBgter is then inserted
into the jugular vein. Through this cathedﬁ " pl acebo sol ution and
test substance solutions in increasing concgntrdelpn are infused into
the animals. At the sanme tine, jheNjea i (such art

rate, left ventricular pressureb (dpéat) , Q§HBF

| eft-ventricular end-diastolic R s nmeasured®via the

| eft-ventricular catheter. By drawi ng the cat heder fromthe |eft
ventricle into the aorta, 15i aI SO0 possible to neasure the
system c bl ood pressure. B-5. Easurenent of bl ood pressure and
heart rate a)on awake rats; e spﬁgtaneously hypertensive rats
(SH Ratten) carrying an i affsm tter capabl e of nmeasuring
permanent|ly both bl ood pressufe apd heart rate (telenmetric nonitoring

of henodynam c 20 para SPRNApENSI g_.N1 a cage itkfd W th
notion sensors are orakly m nNst er®d t eRt Sybst I

vari ous
dosages. Bl ood pressure heart rate ant@_chiange? reof, and al so
t he novenents and the activity of the anim

\/

Awna

are then recorded and
evaluated for 24 hours. Table 2 shows the maxi nrum reduction in heart

e ) S S LSS BT 585
yano-6-(pyrrolidin-1-yl)pyridin-4-yl}phenoxy}ethyl N-(tert-butoxycarbonyl)-L-alany!-L-
leucinate were dissolved in 1.5 ml dichloromethane and 1.5 ml diethyl ether. 3.8 ml (15.2 mmol) of
4M hydrogen chloride in dioxane were added, 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
10 gave 68 mg (55.% of theory) of the desired target compound.

'H-NMR (400 MHz, DMSO-dq): 8 = 8.55 (d, 1H), 7.94 (d, 2H), 7.86 (s br, 3H), 7.40 (s, 1H), 7.58
(d, 2H), 7.49 (d, 2H), 7.12 (d, 2H), 4.87 (br s, 2H), 4.70 (s, 2H), 4.42 (m, 2H), 4.30 (m, 3H), 3.85
(s br, 4HD), 2.95 (m, 2H), 1.94 (s br, 4H), 1.64 (m, 1H), 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+HJ".
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Dosage HearWOrZ9i&/08@diicti on 1 3 ng/ kg -20% 2 3 ny/ kg - 45% FETEFD 6900262
-5% WD 2010/ 086101PCT/ EP2010/ 000262 - 172 - Exanple No. Dosage Heart

rate reduction 44 3 mAkg -20% 63 3 ng/ kgl680%

Example 70

2- {4-[2-({[2-(4-Ch10rophenyl)-1,3-thiazol-4-yl]methy1}sulfanyl)-3,5-dicyano-6-(pyrrolidin—1-

yDpyridin-4-yl]phenoxy}ethyl glycyl-L-leucinate hydrochloride

10

13

NH,

NC. AN
a | N

CI/\I N S/T @'CI
s

168 mg (0.20 mmol) of 2- {4-[2-({[2-(4-chlorophenyl)-1,3-thiazol-4-yl]methy1}sulfanyl)-3,5 -
dicyano-6-(pyrrolidin-1-yl)pyridin-4-yl]phenoxy}ethyl N-{tert-butoxycarbonyl)glycyl-L-leucinate
were dissolved in 1.5 ml dichloromethane and 1.5 ml diethyl ether. 3.8 ml (15.2 mmol) of 4M
hydrogen chloride in dioxane were added, 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
97 mg (60.% of theory) of the desired target compound.

"H-NMR (400 MHz, DMSO-dg): & = 8.84 (d, 1H), 8.10 (m, 3H), 7.94 (d, 2H), 7.70 (s, 1H), 7.58 (d,
2H), 7.49 (4, 2H), 7.12 (d, 2H), 4.70 (s, 2H), 4.41 — 430 (m, SH), 3.85 (s br, 4H), 3.59 (m, 2I1),
1.94 (s br, 4H), 1.75 — 1.49 (m, 3H), 0.87 (d, 3H), 0.85 (4, 3H).

LC/MS (Method 2): Ry = 1.16 min; MS (ESIpos): m/z = 744 [M-HCH-H]".



b) on awake WERIIOASEOE nul e Beagl e dogs carrying an inter n®CT/EP2010/000262
transmtter capable of measuring permanently both bl ood pressure and
heart rate (telemetric monitoring of herd&ynam c parameters) are

adm nistred 5 test substances in various dosages orally or

i nt raduoder®l | y . AsSissing fhagn 3 g ofvabadivithanges t her eof

are then recorded and eval uat ed for 24 hours At the sane tinme, the
behavi or of e 0. thelr activit ait, side

posi ti on, rTeh%?ﬁ ba@élgatl \(%4% Ph}rS% q%lscgfr %Fréla‘ %Fth%f%??up‘%’fo%éﬁfﬁ 1ng i th finvgntion can
possi bl e G‘hsdambnsumted)fnthhﬁllswimgtawams B-6. GIP shift experinent 10
Preparation of the brain nmenbrane The brains of nale Wstar rats are
removed andsh Mredle iibhAIRLEL B b8l &S £O9L 88 0, 32 moll 1
sucrose sol uti o . eSS

honogeni zer and then centrifuged (1000 X g for 10 m nut es). The

super natbantCells of HernCHOt (Chimesst Hamat@@ha@t) pafinddef} «gll fline adDirdfs R Stably RBth the

el l et obt d nner sus 0 f water and
gl | owed to%s d‘J q&%%ﬁ% ce Far 10 dglgs&%ﬁnfie‘?ﬁb Tgif’ @Adgnosine Al receptors are
centrif ugatcpupiedstbelpa agitnylfe Q@&S@b}f Wiy df@ Pioteins] WRildWBERARER BaBnd A2b receptors
resuspended_in uf fer H 7.4, and incubated wth

HC
2 Um of &6 e"f%sle%mé%lﬂf ﬁ}‘lrSaP§8te’élP ]I%??f“lsa?nd © yith thig, the fosmation o pAMPHy the cell
protein deheihhibhai certim&Iaféﬁhdspé&wfe@ Bﬁadﬁar&prelm d}‘@ﬁmﬁé}féﬁée ] dmafaaw way

in snall i tored at Cuntil U|re for the
assay. 190 égé&% ?‘F%PMOQP@HJhTﬁ@IfNaSCr%%éb? Fm@ﬂpwghFHetallb|0ﬁulghgens1t1v1ty

assay i s cahd rgfoddbtibiliths 16V virddncd bl FhodRERIHA
(1Q=0.28 nl Vﬁﬂo as 1r1§53| ol |Vgan(§ 10@89 of Hﬁ%orai%legm%tatg&{lg }Mbopfqam by

i ncubat ed APTYHECCYSH tovh PHeRClFS: Kudh. % Gsilidemsity] dpaiox <a°rth|e ammioghaate arl the test

agoni st s i AncBitiod U kORISRl AN Heddith £ ko ARSIy,
2 Urnl ADA) in therpresence aﬁd absence %Bpog%gua fgl‘l()%még eStpDOtOC(ﬂ 15 used

t ri phosphati@ phomacempyally phara¢terigifzaoellomdifer therohbtrrasisel tupstirick baradingn
through G/ B glass fiber filter plates. The filters are then washed

th t 5 a 0
r anlegaclltS Irrs ﬂ;gs%ﬂ( %Iﬁtgfe? ?ll '%(Ta(grvrn:1 éf irr%s g‘?é ?g:% [WH(E)%? nlegﬁmb?on@fmng 10%

scintil | at iF6® @l ieeliserumhand iv eeeloprse aplTrlltllQm&ebé-tBalaymﬂ“hé est cultures are seeded in
(Per | dnEl ”%%4\&1? & CT/ EP2010/ 0 262 -
%o?e% hﬁ A8 myﬁﬁ ‘r”eelcl:gg%%rrgwggom é&ér T Yo %% 8 © medium is

173 - 13-7. Test enosi ne
action in tthf-‘é; replaced ik 2 phpsiolbgrent tsodiomahl ceiderisaltiomn €1 364N @BdiGdh chloride, 5 mM

adenosi ne P g ts_,on | o) t he running

behavi or o@l)tr%g sglfeﬁ? éh Jrr%ll?n%’%% {cihm O@%ﬁ% #qrgwﬁél)%bérm% magnesium  chloride
PsychogRar rlnaxarhtntrgy, 200Bsodium l]ilbarbﬁn)lte5pfﬂ 3. 4;&%%ﬁlﬁdnc€£@o Bekstdd) @hlFh GR: dissolved
accust oned. tBM’SCB unt ar%(ttH : g fﬁ% a{j g 3 weeks prior to the
start of the expernERTeHAaoh gy I‘ilaéﬂ?‘ﬁ‘i‘ aa1|°ﬁn@afg%@nwfww in the test
treadm | | asigtuter 8i596)0n aZdMR)KSseﬁélﬁTfrérﬁ $Rheost §f to 9fx (e

t he rmvem‘f‘f?[és of the mice in the treadnl| are reocorxdedg el h(%%atwn)

cel | usi ng ‘2 mERigsdeteh forsholin sadded e thamhrelly ap@ﬁléﬁ@tcémesmm#ubasqpexftlgnncubated
exanpl e, tRhe3tHcSloRRGR hottl. Aferdh&lays }thtgfea sdhdon JQ'H&J 13%'0 E&Q§§§ 2\6;’/0 \{fsgﬁe%Bgent

and also their_distribution over the are

to thei? n&tlmM disqgdivm hydmemalesphate, tlﬂ%o gimqmd; g%aTmom)émom rdd TirisHOL, 2 mM
groups (8- hdniaRkimml c g9l 1@l £ lural ity anc
groups) . Aftelr tlhe ?D)r{;rﬁlgﬁbf?v%gk alggger%%esugsrﬁg %utajﬁle(%g'@gf@ rbsemM
oral |y wi t Aucifdn, S haheaeemsme &, b@mﬂ\/és’tcmd, 1. HemM magnagihe stfse $5 /M BTTH 7.8)

i ncreasing, %P
adni ni ster e%oa% ﬂ besg%tzfﬁc es zl‘;&l g:%tages%]a a n]for PR ﬁ]H’g‘i‘fé%‘ﬂ’gﬁlﬂe luciferase activity is
experi ment sneaﬁeetdwema aZamp eysiame (The EC'goheluee &t Getorinihedpisd,, the AYStrIMYRL 8 which

t he ani I t adm ni st.er. a subst.anc The runni.n
bohaut 0 of R B8 A R BB e i AT 51 g FLHRGVY, 5006 of the
admi ni st r amagimunEstatulaiph e4th die dotrespbathing suBstirtt @ a¢Rikedanthe L8 of AL Abb and A2a

cells. The adenosine-analogous compound NECA (5-N-cthylcarboxamidoadenosine), which binds

to all adenosine receptor subtypes with high affinity and possesses an agonistic effect, is used in

these experiments as the reference compound [Klotz, K.N., Hessling, I., Hegler, J., Owman, C.,
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20B-8. Determ nation of solubility, stability and |iberation behavi or
a)Determnation of the solubility: The té#- substance is suspended in
5% strengt h agueous dextrose solution. This suspension is shaken at

room t enperkatiiiBe Hratholza Tib., Dblisey MU, t“Camparhtiviefphg@iabelogyeds 1dén 8@Qodnd Rbeptor

30 min, th r .j.s _di d wth O .and |yzed by HPLC. A

t wo- poi nt %3 ' e‘rga'?’ ﬁ%r%&%rllzgﬁono?fl stflf"f;'ubgl ?Bégfec'f%mdﬁgteﬁ%ngaéﬁ/sgaf‘@’"u%@ﬂmfebergs
for quanti fArcatAhemmacok, 3374-9 (1IBFC net hod for acids: Agilent 1100 with
DAD (Gl315A), quat. punp (GL311A), autosanpler CTC HTS PAL, degasser
(GL322A) a 0 t he st (GL316A); columm: Phenonmenex Gem ni

C18, 5 gm n@Bfémﬁnu@’é” 2%?1{5”@&1%2% 2 %:0%4116?5,356&&&@%‘”%@“%@?91%&pﬁsrqeeeptor
aci d pH32; sdhuletion @ adasetrenill A4 £id A1baweepat Qibtypes:

Table 1
Example Ne. EC5 Al [nM] ECs; A2a ECs5y A2b

(1 pM forskolin) [(nM] [nM]

1 0.1 673 80

3 0.3 282 138

5 0.5 315 150

9 0.7 281 231

17 0.3 3000 55
21 0.9 743 3000

24 0.6 287 675
26 0.5 3000 1000

33 0.05 27 900

B-2.  Studies on isolated blood vessels

The caudal artery of anesthetized rats is excised 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 determined using a contraction meter. Test
substances are added to the precontracted blood vessels, and the reduction of the contraction of the
vessels is measured. A reduction of contraction corresponds to a dilation of the vessels. The
concentration at which the contraction of the blood vessels is reduced by 50% is given as the ECs,

15 value of a test substance with respect to its relaxing properties.



5 0.7 m/mWOW18/@8E/L: 0-0.5 nmin 85% A, 15%B; ranp: 0.5- POVEPR6000262
A 90%B; 3-3.5 mn 10% A 90%B; ranp: 3.5-4 mn 85%A, 15%B; 4-5

mn 85%A, 15%8. HPLC net hod for bases:-Agid{ent 1100 with DAD

(GL315A), quat. punp (GL311A), autosanpler CTC HTS PAL, degasser

(GL322A) ar¥3.colMensuterenfpfiiladd fressaidad heaftlrdteon aWaRe Blaringe<r omasi |
100 C18, 3.5 gm 60 10 mmx 2.1 ram terrperature 30C, eluent A

water + 5 ' B: etonitrile; flow rate:

0.75 m /i rr?a“g%%l’a‘ﬁﬂaﬁﬂg gﬂel'bs’: S n cs aﬁ%/a ainisigred orgllygto gwekemprmpgagg which
A 90% B: 4afy an mamal@%sﬁutt@&%ﬁle dfaxlimsunﬁg pertnarently Bo@GHOY, pred¥rBand heart rate
6.7-7.5 n1gm%%/ %3’§n p% | ubi.lities af Bf resentative exenplary
enbodi nent b s? ot A W@%@Q‘FW%@ Blrf presire hears randitheir chianges
Table 135 15ﬁahﬁew&ndik&uﬁmamomefGSmhMb&I|ty [mg/liter] 41 650 44 410

51 540 52 280 54 640 58 470 No deconposition of the exenplary

nds ij,th ol utj ons was observed.
compou d Iﬂ4. ?—Pemo vnamfc measurements on anesthetlzed rats:

Wistar rats (body weight 250-300 g; from Harlan-Winkelmann) are anesthetized with 5%
Isofluran®. Anesthesia is maintained with 2% Isofluran® and pressurized air in an anesthesia mask.
The carotid artery is exposed, and a tip catheter (Millar Micro-Tip transducer, 2 French; from
10 HSE) is inserted and advanced into the left ventricle. A second catheter is then inserted into the
jugular vein. Through this catheder, placebo solution and test substance solutions in increasing
concentration are infused into the animals. At the same time, the heart function (such as heart rate,
left ventricular pressure, contractility (dp/dt), left-ventricular end-diastolic pressure) is measured
via the lefi-ventricular catheter. By withdrawing the catheder from the left ventricle into the aorta,

15 itis also possible to measure the systemic blood pressure,

B-5. Measurement of blood pressure and heart rate

a)  onawake rats:

Awake spontaneously hypertensive rats (SH-Ratten) carrying an internal transmitter capable of
measuring permanently both blood pressure and heart rate {telemetric monitoring of hemodynamic
20  parameters) and sitting in a cage fitted with motion sensors are orally administered test substances
in various dosages. Blood pressure and heart rate and changes thereof, and also the movements and

the activity of the animals are then recorded and evaluated for 24 hours.

Table 2 shows the maximum reduction in heart rate following oral administration of 3 mg/kg of the

compound from Example 1 or Example 2 or Example 41:

25 Table2
Example No. Dosage Heart rate reduction
1 3 mg/kg -20 %
2 3 mg/kg -45 %
41 3 mg/kg 5%
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various al values: 0.3 ng of the test substance is weighed into a 2

m HPLC vial and 0.5 ml of acetonitrile-d¥2-acetonitrile/DVSO (9:1) is
added. The substance is dissolved by puttinq t he sanpl e vessel in an

ul trasoni c | bg about eco of the respective
(buffer) sc)lﬁlﬂnoéégﬁo ddeg,%g)%?\d SL dﬁeaggr fE §t‘°é'ga[| ntreated in the

ul trasoni c|bat h. (Buffer)3s utions enpl g%gd pH 2:0.03 nol of citric
acid, 0.061 nol of sodiumc ride and 020882 nol |of hydr ochoric acid
ad 1 literjof er; pH 431 i ter| of MHEQ. pore watler is adjusted to

pH 4.0 with 1 N°Rydrodhl of P& 8ci d; 10 pH*%70. 096 npl of citric acid

and 0.2 nol of sodiumhydroxide ad 1 Iiter of watéer; pH 6:0.06 nol of
citric acid and 0.16 nol of sodiumhydroxide ad 1 liter of water; pH
7.4: 90.0 g} of sodiu hl oride, 13.61 g of potassium di hydrogen
phosphat e &Rd 5’—33'—?—@?33—1 N sodi um hydroxi de solution are made up to
lliter wwth water; this solution is then further diluted 1:10 with

M I1ipore \etaie ma]h%ﬂdgﬁ ddgOdadryifipl anGhteROY Bhs@itdr Qd O ofBRbas@fin permanently both
hydr ochl ori Eamd iter f water. 5 pl portlons of th egt

sol ution arf®® ﬁéﬁSW%ﬁ‘]aoVaﬁﬁf@ tFlgetfin sjopitoragiof hemesiynarmie maraeldrs) élstadmmlstred
subst ance, t&neubefandes tih WEridid UBEREE Brallbr RIAGHREH LY eyl% ¥ pRQMFe &‘&eﬁe 3 rate and
period of 24 hours at 37C. The percentage areas o e’ appropri ate

peaks are (a¥g% ?re FEHbes ﬁeé%ffl‘?dgar‘?d ema@drfelt%d@ufso&@mltw the belrgtior of the
44: 20 Agi lagitalsId0 réspdch %

aut osanpl er Gl329A)é§bcoId3ﬁlnar(§ven q%)ﬁ% S%E%Elé{ﬂglr%% g%ss%léﬁfﬁ)é?%d fo obtein
col umn:  Kr dReieatipnsyhia pessible QE@a‘FfWﬂﬁ ﬂlemrhstagcqg m col um tenperature:

30C, nobile phase A: water + 5 m of perchloric acid/liter, eluent B:
acetoni tri lgeg. oA Sk exifirilin?0% A- 5.0 min 40% A-> 18.0 mn 10%A ->
19.0 mn 10% A - .0 mn A -> 23.0 mn 90% A, flowrate: 2.0
m/mn; UV detection: 288 am 25 HPLC nethod for Exanples 50 and 59:

Agi | entlollqgewgtmnmeg%g,g,@mgn nary punp (013 12A), autosanpler
(GL329A), colum oven (61316A) t hernostat (GL330B); colum: Kronmasil
100 C18, 125 mmx 4 mn pm colum tenperature: 30C, nobile phase

A water + g€ rl?faukﬁf"fﬁ%%l%mlﬁ%ﬁ RIS 64 EpMovedesnd immedintelyBransfemedinic ari icepooled 0.32

mol/l sucrose solution. The tissue is comminuted using a glass-Teflon homogenizer and then

centrifuged (1000 x g for 10 minutes). The supernatant is then ultracentrifuged at 30 000 g for 30
minutes. The pellet obtained in this manner is resuspended in 10 ml of water and allowed to stand
15 onice for 30 minutes. After 2 final centrifugation step at 48 000 g for 10 min, the membranes are
resuspended in 50 mmol/l Tris-HC1 buffer, pH 7.4, and incubated with 2 U/ml of adenosine
deaminase at 37°C for 30 min. This is followed by a protein determination according to Bradford.

The membranes are frozen in small aliquots and stored at — 80°C until required for the binding

assay.

20 Receptor binding study

The Al receptor GTP shift binding assay is carried out using rat brain membranes and 0.4 nM *H]
DPCPX (K4 = 0.28 nM) as radioligand. 10 pg of membrane protein are incubated at 37°C for 20
min with 0.4 nM [*H]DPCPX and adenosine Al agonists in various concentrations in buffer (50
mM tris-HCI, pH 7.4, 2 U/ml ADA) in the presence and absence of 1 mM guanosine triphosphate
25  (GTP). The incubation is terminated by filtration through GF/B glass fiber filter plates. The filters
are then washed three times with ice-cold tris-HCI buffer 50 mM, PH 7.4. The radioactivity on the

filter is measured with addition of 100 pl of scintillation cocktail in 2 Microbeta TriLux beta

counter (PerkinElmer, Massachusetts, USA).
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mn 60%A --> 7.0 nin 60%A -> 10.0 mn 10% A --> 120 min 10%A -->

14.0 mn 90% A -> 16.0 mn 90% A, flow rdf: 2.0 MImn; W

detection: 294 nm HPLC rret hod for Exanpl e 54: Agl |l ent 1100 with DAD

Egl 3149)5 R hor e )- colum: K I 100 cglgeh%mu ihe trhdmil
13 16A), ther A col um: Kronasi 0 mm X 4

mm 5 gm col unnmgiéern'p'eéature 30C, nobile phase A water + 5 ml of

perchloric acid/liter, eluent B: acetonitrile; gradient: 0 mn 90% A

-> 5.0 min ’J‘zoo%tmﬂneltae Betivnrof depodine A1l Bcdptoti agodifti oA locdmdbr Gurl#tibn, 3094 Aning

->23.0m w 0 m/m UV detecti 288 nm

The rati 05%8?&{ 5 Ofmlce Stléa%néggn ﬁﬁeﬁgwlﬁgﬂrg@}}%ﬂ gly %SFF:W“WC’H{O@’ #0498, in print)

rel ati ofd tos emlmako gﬂmﬁé aéduaoﬂa@d ﬁ;t@[dntalﬁﬁuéeldmle&fe%d:ﬁﬂoi\@ vbé%ksTﬁler‘?o the

2 for repre ent tive exe rrbodl nents: Table 2 Exanp

test subst 5% eteé‘PeIH“el’i‘ )ar%s‘iletﬁd m %gﬁsm%ﬂtrﬂ;@m@sﬂmdﬁamd én’ceeks pnor

after 24 htp H(etsFﬂZtﬁldf)th@(exi;aﬂnént Ftﬁé 0V ekent bf theSlice in the treadmill are recorded by a photo

cell using a computer, and various running parameters such as, for example, the distance run in a

day, the individual distances covered, and also their distribution over the day are determined.
10 According to their natural running behavior, the animals are randomized into groups (8-12
animals) (control group and 1 — a plurality of substance groups). After the initial 2-week phase, 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 mg/kg) are administered. The substances are tested in two
independent experiments. Between 2 experiments, there are at least 3 days where the animals are
15 not administered any substances. The running behavior of the animals is observed and recorded for
24 hours after administration. Evaluation of the running intervals and the total distance covered
takes place over a period of several hours during the main 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% strength aqueous dextrose solution. 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 analyzed by HPLC. A two-point calibration plot of the test

25 compound in DMSO is used for quantification.
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HPLC method for acids:

Agilent 1100 with DAD (G1315A), quat. pump (G1311A), autosampler CTC HTS PAL, degasser
(G1322A) and column thermostat (G1316A); column: Phenomenex Gemini C18, 5 pm, 50 mm x 2
mm; temperature: 40°C; eluent A: water/phosphoric acid pH 2; eluent B: acetonitrile; flow rate:
0.7 ml/min; gradient: 0-0.5 min 85% A, 15% B; ramp: 0.5-3 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 85% A, 15% B.

HPLC method for bases:

Agilent 1100 with DAD (G1315A), quat. pump (G1311A), autosampler CTC HTS PAL, degasser
(G1322A) and column thermostat (G1316A); column: VDSoptilab Kromasil 100 CI8, 3.5 pum, 60
mm x 2.1 mm; temperature: 30°C; eluent A: water + 5 ml perchloric acid/l; eluent B: acetonitrile;
flow rate: 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:

Table 1
Example No. Solubility [mg/Titer]
41 650
44 410
51 540
52 280
54 640
58 470

No decomposition of the exemplary compounds in these solutions was observed.

The solubility of the active substance from Example 1, Example 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 2 ml HPLC vial and 0.5 ml of acetonitrile or
acetonitrile/DMSO (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 the 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 sodium chloride and 0.0082 mol of hydrochoric acid

ad 1 liter of water;
pH4: 1 liter of Millipore water is adjusted to pH 4.0 with 1 N hydrochloric acid;
pHS5:  0.096 mol of citric acid and 0.2 mol of sodium hydroxide ad 1 liter of water;
pH6:  0.06 mol of citric acid and 0.16 mol of sodium hydroxide ad 1 liter of water;

pH7.4: 90.0 g of sodium chloride, 13.61 g of potassium dihydrogen phosphate and 83.35 g of
1 N sodium hydroxide solution are made up to 1 liter with water; this solution is then

further diluted 1:10 with Millipore water.
pH8:  0.013 mol of borax and 0.021 mol of hydrochloric acid ad 1 liter of water.

5 ul portions of the test solution are analyzed by HPLC for their content of unchanged test
substance, and of active substance (A) produced, every hour over a period of 24 hours at 37°C.

The percentage areas of the appropriate peaks are used for quantification.

HPLC method for Examples 41 and 44:

Agilent 1100 with DAD (G1315B), binary pump (G1312A), autosampler (G1329A), column oven
(G1316A), thermostat (G1330B); column: Kromasil 100 C18, 250 mm x 4 mm, 5 pm; column
temperature: 30°C; 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 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 detection: 288 nm.

HPLC method for Examples 50 and 59:

Agilent 1100 with DAD (G1315B), binary pump (G13124), autosampler (G1329A), column oven
(G1316A), thermostat (G1330B); column: Kromasil 100 C18, 125 mm x 4 mm, 5 pm; column

temperature: 30°C; mobile phase A: water + 5 ml of perchloric acid/liter, eluent B: acetonitrile;
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to be a decrease in the content of test substance at the sane tine as
an increase in the active ingredient conpBund from Exanple 1 or 12.
c)Stability in suspension and as solid: 54.7-4.8 g of the test

subst ance aasliagtidreindeY A m 2OMInHO%BA HsHPMIPEII6 A arld.0shinr0EdA a5 17.06M 10%

tenperature, fof, The ($0l.i | ter ) r-dried at
room terrper at UI{' eﬁﬂg@@ 616% ﬁ%/ﬁ%/@'to%?f %ﬂo T“L(mflhg]g’ %éeéﬂ‘)’t ¢*hasur e
whet her there has been a degradatl on of the test substance. Exanples

63 and 44 2 ) b § To assess the stability of the
solids, 20 ng of the solids obtained in this manner are stored in a

10 seal ed i net wi.t hout vacuum

for 7 days lﬁ%aglll_tgﬁ %tﬁen ug&(ﬁ?@ malgtﬂyg‘%\ﬂﬁg%ﬁg‘s PSP AS 1 3788, cglumn oven
degr adati or(GdJ316t%h,ethere®stats((H§Bmx eoluirfrl Kroifenkid 000 €08, 1¥8asmrd Nehnt Feum; column
stability of

Agi ]l ent 1100 o
conpar abl e '| se ?ﬁsrlrggn '%ﬁ]ngeoﬁewmv«% Be‘ﬂ%#fngﬁoﬁilﬂmélﬁlﬂﬁgﬂreelﬂﬁ%ﬁe acetonitrile;

array); vva\gedd&mgtormmswxed 5.@kd 40% Abantk cal Dook AnﬂSl 1§?fn‘%{ F%EA — 21.0 min
wavel ength: _switched off; oven 15 tenperature: 40 C

Nucl eodur @toév?‘l’i/ 4810 90h ¢4 Fow sie: 2 miymineP N aktedican2®®emm.2. 0 nm
particle size 3 gm nobile phase: A acidic ammoni um phosphate buffer
H 2. 4), Bna
gfart 0) . 8%{%0%’3? 'E>He nggkmal%&aégz/o%fb\ the Eés@&:{t;%mte Q}Htszlggﬁ%%nztg tm C pek Bteas at the
equi | i BPat |58ﬁ1“gi@eﬁf¢ﬁh°§’aﬁpr@1°s%foutepmeﬂtaélmomen@&mgnlmﬁlmdm sanple are
wei ghed out accurately into a 50 m neasuring flask, dissolved in 25
m of isoprgpanol and nade up with water to the 20 calibration mark;
calibration solution: about 25 ng of the standard are wei ghed out
accuratelyinto a 50 n mnaquri ng flas di ssolved in 25 m of
i sopr opano féﬂgp [c Wi |t 16 atijon mark; injection
vol une: 3 -I]IgLC r%egfﬁﬁcd or n%at%%‘i%nséatn? [} ﬁ%e%ﬁénﬁb?t’éncef the solid of
Exanpl e 44] Instrungnt: Adil emafteddB0 o ccaﬂpazrabl e [instrunent, W

vari abl e wavel ength |(for gx Eﬁ’gl ) ay)., [wavel engt h
measured: 220 nm bgnd w (gt —4%{191 re1 é%]céfﬁ/ﬁeﬂe(l ength: swtched
of f; oven tenperaturle: 45C, cdl(eOty] Zo baxF(ﬁEl}lﬁ]\l ength 150 mm

i nternal diameter—3 18— partiecte—stze—3—5—¢gm—meli |l e phase: neutral
ammoni um phospHat e huf fder |(pH 792), B acetonwgrlle anal ysi s program
fl ow rate g—5m+mr—starmt—6—mA80%A—=25 mn A0%A -> stop 35

mn 20% A | equili bratins: (10 mi 37 sanp|e sol gtion: [about 22 ng of the
Sarrpl e ar elwei 3h\,d H—acduratel \ ntol 30 a 50 m easuri ng flaSk,

di ssol ved | n 254n1 cf acetonltr@be and| made ¢p W th water to the
calibrati ol tion solutionl about 25 of the standard
are wei ghed ouu4aCCLra1¢Iy i nto7g WO 2000/ 0863401PCT/|EP2010/ 000262 -
178 - a 50lm—neasurding fllask dissolved jn 25 m df acetonitrile and
made up Wi th wager tlo qhe calib@gtion mar k; dqj ectijon vol ume: 3 pl.
Wthin theftaccuracy lof nedsurenent, Exanples 63 and 44 showed no
degradatiop. Ughn vilt rp, stfabil i inrat m uman {pl asma: 51 ny of
the test syubstance ils weidhed into a 2| HPLC viall, and 1.5 m of
DMSO and 1f nl @} watjer jarg adde The pubst e 1 s |dissol ved by

pl aci ng thg_sanpl e Jessel |lin an"ultraspnic th for] about 10 seconds.
0.5 m of rat hunan7gldsna a5 37C ip added to 0.5 m of this
solution. [The Sanple is shaken, &nd abput 10 pl arg renoved for a
first analysissétinP pqintf to). 4-6 tufther ali quotls are renoved for
quantificafion™tn th gerlod upg?o 2 hpurs atter tHe start of

i ncubati on Thg9

(D

0 0

63 4 98 98

63 7.4 93 67
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and quantification take place by HPLC. HPLC nethod: Agilent 1100 with
DAD (013 14A), binary punp (013 12A), auidsanpler (GL329A), colum

oven (GL316A), thernostat (GL330A); columm: |Cromasil 100 C18, 250 nm

X 4 mm 5 dnthigisktubare wasfourdipdratdecmase 3DBE calteit OF tedt sub@AneE atthdsabe e as an

perchl oric .aci i . 1 B: acetqnitrile; gradient: 0-8.0 mn
53% A, 47%"%“?&% B“-t&eg{.“ﬁ"%nﬁr%g’ﬁ%%fnpﬂ“)% m Bagmgle b0 2rm 90% A 109% B
20.0-21.0 min 90% A, 10%B; 21.0-22.5 min 98% A, 2%B; 22.5-25.0 mn
98% A, 2% Ry fl i ' Lmon:. U/ detection: 294 nm e)i.v.

Phar macoki ottty ETM: : *he day before admi nistration
of the substance, a catheter for obtaining blood is inplanted in the

jugul ar _vei the experipmental aninmals (male Wstar rats, body
wei ght 500-4275‘859% Oﬁﬂ'ﬁe St| LBHPUGF AT SysPefiied tih 289 anl ehisemepagelyanst stirted at room

exper i ment terfpediire TOX7 depe TAE sblPist BfkedSSPILARE QribP a@g%qgﬁgeg{w?%gﬁﬁ 3 days.

ib
solution intg the tail vein using a Hamlton(r) glass syrin
adni ni st ratliqﬂ?ﬁ{,S Qrthad Dnis shengesdt he separg whethgrothere (has peenB) depadstiopbethe test
(8-12 tine sgwdﬂgéhxﬁﬁﬁeg@kﬁﬂ_gm_Qﬁd%}églﬁphgﬁadféf;}&ﬂet er sequentially over
the course of 24 h after adm nistration of the substance Plasma is
obt ai ned by centrifuging the sanples in heparinized tubes.
Acet oni t ri i@ 3sEesulgestrbilisy af themplinsd2Gmgnishe sslidsrebigingd inithie nponantard Qored in a
pr eci pipat QedlOti&id ﬁ-&@@@@%&hﬁ,ﬁ% bRk wi ance apgd, ~where
appropri ate, knownr%a%a\llage product’s o ‘bigﬁtem%hgg'{va?ﬁ sf"éz?%ysr ﬁg{‘ﬂgtﬁmusad
super nat antto Bfugarhether terg hgulasn p degradatipnyofitks tagy sebssanid abl e 30
LC M5-MS nethod. - 179 - The neasured plasma concentrations are used
to cal cul aty RhAEHRCOBKIBRL IS Rk . ubstance and of
the active ingredi ent corrpcl)l‘f?nd %Ag é?ggl?g%heédfl}t%ﬁ%rg@%rﬁgm such as AUC,
C, T112 (half-life) and CL (clearance). After i.v. adm nistration
of the conpegHEsnt AginEt lifptrecopparablla instrumdnt, UNesdatde bstaumghy fovekanplo diode

5l onger detgehaRlRidnPmRhd . QY LISt asurenent .poi.nt. _
Only the actﬁig}{/)é i ngr gtgl ent f I'Exa?rpﬁlif]’gﬁaﬁ1 u&%lgbﬂlélt Sct bt gag%enﬁg" f"f"f&cﬁled off; oven
2;1- hguriSL [ ;ﬁ@nmmtm 400%:; cGlugin: blh?lpmc @keivggtale,slehg‘nh Wcsmﬁn; in't:arh? ‘diamete2.0 mm,
t he day be i.ni St - t he,. subst ance, a, ca ter fo o
obt ai ni ng @?%%ﬁas?és%i }!Frrrﬁ)’l lgln Iiee | % Prsiq nRgur) hesphte E"ngeré%éﬂ5’r%ﬂ‘t%nltflle;
i(r)ul mat:c is ( mahadysiw zsrbganﬁr B8 ratc)@ 2ty mitmiirg bstart DGfin 351 A9)> 3MERAN0% A -> stop 45 min 20%
soriur ar}g; re);uiﬁgrgtsugn: ) In‘%ﬁ; sample solution: about 25 mg of the sample are weighed out accurately

into a 50 ml measuring flask, dissolved in 25 ml of isopropanol and made up with water to the
20  calibration mark; calibration solution: about 25 mg of the standard are weighed out accurately into

a 50 ml measuring flask, dissolved in 25 ml of isopropanol and made up with water to the

calibration mark; injection volume: 3 pl.
HPLC 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); wavelength measured: 220 nm, band width 6 nm; reference wavelength: switched off; oven
temperature: 45°C; column: Zorbax SB-CN, length 150 mm, internal diameter 3.0 mm, particle
size 3.5 pm; mobile phase: neutral ammonium phosphate buffer (pH 7.2), B acetonitrile; analysis
program: flow rate 0.5 ml/min, start ¢ min 80% A = 25 min 20% A —> stop 35 min 20% A;
equilibration: 10 min; sample solution: about 22 mg of the sample are weighed out accurately into
30 a 50 ml measuring flask, dissolved in 25 ml of acetonitrile and made up with water to the

calibration mark; calibration solution: about 25 mg of the standard are weighed out accurately into



On the day WP 1M@08648%r i mrent, a defined dose of the test sPCIVEPLO0i080262
adm ni stered as solution into the stomach by gavage. Bl ood sanpl es

(8-12 tinme points) are taken through thel@t heter sequentially over

the course of 24 h after administration of the substance. Plasma is

obt ai ned by &&mlridagginggflaske dissuiypdeis I5nmhep acdtaizitdaidib@ge up with water to the
Acetonitril g. S. g ine | asma vol une 15 per tinme point

to precipi tcgltﬂséﬁtﬁ)o?lo?aggr@.&:t%fisrgfrumgé% ?i fugation, test substance and,

where appropriate, known cl eavage products of the test substance in

t he super na¥ulin theragculey of memectngua Rkdmdsi 63@hy 44stiongd Ao dégrddatidre

LC M5- M5 net hod. The neasured plasma concentrations are used to

cal cul ate ar j i rs of . the test substance and of the
active ingﬁigdi g‘iﬁ%}o'}%dlﬁ R El%uma Ias refrom such as AUC, C

and 20T112 (half-life). After oral adm nistration of the conpounds

f r om Exanplleng8f thggesh substhncet inowighed st aosisHMET eiahand 05GENofdRNISOalli @nl of

in plasna f i Sur.e t._point. Only the active .
i ngr edi ent W@gﬁepa[dg%@%\é%%gg&gg? lasfﬂr%q@’ p?acgmtgﬁlée 325‘}14}‘?0"6?53 38 viseiic bath for
t00. 13-9. abattdOrskevads. OrF mif oftriteorrheimab plasta st3I0E i Adve B 105 BEbEHIE sBRton. The

t he netabol j tabi ity of t onpounds, _the_|l atter are incubated

invitro V\,is%lﬁplf%il\%lgl}alkﬁl‘}’ s gsag?}ﬁ:ltod‘ﬁ,ag%Fe@:fO@?ddﬁﬂrﬁ ficgf f“l*?%ﬁ%si (Hgeypopt dgnd-6 further

hepat ocyt esligfots/ae feosedfor quentif@fioh @Sthé heiod 8 ATPhurs 4FRMHealar: 3R Hacﬁk&ﬁ)m. The
nd to conpare netabolite profiles

and al of human ori gi 0. oht aj n te r

of a h§§at iséméﬁésgﬁp‘i at gjﬂ% 28 gwﬂm fhed et (aragisTieation andayantifiepticat tekeagdace by
possi bl e. HPLThe test conpounds are incubated at a concentration of
10-20 uM To this end, stock solutions of 30the substances with a

concentrati Cpf % mVl are prepared in acetonitrile and then
pi petted w 1980 dilution into the incubation mixture. The |iver
m crosones are incubated in 50 MM - 180 - potassi um phosphate buffer

(pH 7. 4) wisghegndonvivith ®AD M’l@ﬂﬁp@ﬁﬁ@%ﬁﬂQG§M§h§,%&@ﬁﬁﬂl§éb@ 9%2,%%@}4 oven

NADI ) +, 10 g&gl%lébjctgse 6-p osghate and 1 unit of ql ucose phos

dehydr ogenASE3 104): Bermostel (Glap0A) cplamai Keamaasih 180 £118.0250noubad eemad pB7 @lumn
i N suspens it@hpetdturV I0PE A REenEANRAENS nhfol BércBrid HeRBL LA Wour@fmils: Sadient:
hours, the incubation nixtures are.stg gera gm]t% acet’(%ﬁlgl%tr]%'queu?nfltln%afgradwm’
5concent r alrhibolre 236094 B: Sl & hminist & A7% B; A8A308dnibP0% A, 10% B; 20.0-21.0
centrifugathigrost Aaheutp; 15 £99s5%nid- 98 1Bl 65 5 SEQPREdydoN At RS L .
are either analyzed directly or stor£§a?@§o?'3%§@| gﬂ%@&g_ﬁs?ﬁ%w rate:
anal ysi s t gleénip| Hgéetbsﬁloﬁi%mrfor mance |iquid chromatography wth
ultraviolet and nass spectronetry detection (HPLC-UV-MS/MS). To this

end, the syper nglildnalobiificl HOWRRLIAR. sampl es are chromat ogr aphed
using suitable reve - ns and variable nobile 10

phase m xtures of acetonitrile and 10 nM aqueous ammoni um fornmate
sol uti @R. tThehexexbriamadsipistaton of the sbstande] o pathiterforetsaniag blobd GriRiplahed in

M5/ M5 dat ayge 1 Qid deplel & al q’g swand to el uci dat | r
structures. Bﬁ%a CYpP | nhi g?%%rgﬁltggé%% ea%a ilﬁtﬁ“tr?ts’o?(’dé’ U‘Beég}’ﬁﬁ(?é‘g?q g under
i nhi bi t CymspAgrantyesthe®. CYP2C9, CYP2D6 and CYP3A4 in 15 humans is
i nvestigated with pooled human |iver microsonmes as enzyme source in
the presengg f 48t gagar ]EH%% tr el ow). whi ch form o
CYP- i sof or m specﬁ(?c m%(? %bo ?’tae(%hgédn%o%gﬁmq%}efto bstanes isqdmintstgred as solution into
i nvesti gat ¢ tailtveinsisingdd Hemilemf gisnspite dbdlonsinohistdtion,t @Fitios YTRAMMESration
(0.6, 3, \ 1 d Mor. 1.5 3.1, 6.3, 12.5 25 and 50
Lany | E3mmardl Blod HrBeS (Fda ool Pinsd @il it B crdbte” sspenmialy over te
formation obursdef 84 dnafeer ddmittistatiad @8 thensubltenc8PBRAEE 0bbthiR& b Stntrifuging the
conpounds, and . heparinized tub o )

samples in heparinized tubes. Acetonitrile is added to a defined plasma volume per time point to
precipitate proteins. After centrifugation, test substance and, where appropriate, known cleavage

products of the test substance in the supernatant are determined quantitatively using a suitable
30  LC/MS-MS method.



20t he corr ¥PARAPABOI0ES0 val ues are cal cul ated. A standar d POTERIG10/000262
whi ch specifically inhibits a single CYP isoformserves as control of
the results obtained. Procedure: Incubati®h of phenacetin,

anodi aqui n, dicl of enac, dextronethorphan or m dazolamw th human

liver m crdRemsssired mlmap:oe@enumneﬁrel Mecemlcaa&q)hsmﬂacdhﬁefueﬁa&laﬁleters of the test

concentrati t d 25 (as nt i ibitor) is

carri ed outsg%ﬁangé ?/\rglr fetﬁ 1?’%#% 2pmmp e@;ﬁl,ﬁer@fegﬁeﬁ%wu‘%ﬁ ABISY Frmax Tin
St andar d |r(hajbhfe)md(mt§ctearaﬁae).conpr| se 1.0 MM NADP, 1.0 mAtl EDTA, 5.0
nmM gl ucose 6- phosphate gl ucose 6-phosphate dehydrogenase (1.5 U m)

and 50 nmM pho ateb fer H 7. a | ume of 200 pl. Test
conpounds are E?e vadl é@‘SIC Hgl}nﬁ ﬁ&’@%ﬁﬁ’lﬁﬁg 44 gatlydese sypsianses were no
are i ncdbatle@emetbctmmlueqmabmmc.eﬂ bt e filsC bRERMRRNAPoiR ©dIP thea @S i ﬁgﬁ fent
time. The rgactlo %g ﬁﬁjg by adding 100 p.1 of ‘acetonitri

in which a® ’éﬂ“{‘l’é“b a\srﬁlf’tﬁ‘ft ?“%&0& {ripur 4me PREYI8O-pr esent . Preci pi t at ed
proteins are rem)ved by centrifugation, and the supernatants are

conbi ned any anﬂgﬁkﬂrijﬁcﬂﬁ‘nd‘ﬁﬁéﬁﬁwstarﬁh%l - Wth the CYP isoenzynes

1A2, 2C8, 2C9, 2D6, 3A4 and 3A4, the conpounds from Exanples 1, 13,

19, 6, 27, ar show, .after a preincubation of 30

m nut es, ‘1‘%%57%&9‘& g@mb‘%ago %g]gi/FUbStance Beateteriat ehtpiingiblagd ivfmplanted in
phar ma.COkI nl&t jugulpAvERE eeSextrirBdntd] b mALRQS VAL ﬁ{satoWéI}gﬁi'z%b 536 5P Onder
The Suglﬁt ag togbe tested Is adm nistered intravenousl

sol ut i PaPYSOFYT exanple nmice, rats, dogs), and oral

adm ni stration takes place as solution or suspensi on by gavage. After

adni ni st r atOmhe 6fy dfhes apbshancedefibtoas bﬁth&@éé%bié
fixed tines, and |6s11 hep?rpl ni z d ealnd thEn ap1tasrra |ts&gl%%%ﬁlg§}éﬁgﬁggsm?}tmn into
1

by centrif (RfatPBAT PRe2¥E5st ?%Iesqn§’l“cfué§rﬂ medpare) grei ekl shraughi the t dagheter
plasme by lsedubmia.ovdiiBe Bhuakor ﬁ%ﬁ%?%&ﬁfhﬁsﬁ%dn‘ JFLCQULERE. hiaynd s oﬁtal d by
this way are used to cal culate the l%uarmaco I netic paraneters s RE
AUC (area GRERsingdhesmplastin Aenagnizedtubess Acptomitrie fsvadled B51:4 @fined plasma volume
(hal f - 1ist e)pcrde Ghin{ ©lRALAREDrotRY |

phar macoki )r%)gt ic %)Hrlrputpg? p?tﬂ %)mt > mpégﬁff&t@fég%b%% fodpPher gppropriate,
free pl asnEnewinekrwae Woﬂwtsl'lﬂ ﬁISItPSt BBbshinee G the sufsutaiann are Mateimined phaat@tvely
concent r at i,@0) , ofitadh i@m@ en, firstly, water and

surface- sugpo%te taegeg c:i?ﬁlmgﬁrréﬁbr anes (Transil) (MAbuffer) and,
secondly, between plasma and surface-supported egg lecithin nenbranes
(Transil) (Thrpleasiedaplasimg Cnmsm;ﬁt@ds ar§ lweeddtp sslohlwteqlhﬁreméokﬁﬁbcspaﬂﬁ@erb Sf the test

pi petted tQus speeml ff Tra | as Afte

t hese i ncubat |Hions é‘r’Fs. gig;alghl/sclé% de(g‘[)]? P%ﬁﬁe‘?ﬁ'@re S8p a?/éUEhgsae and
by cent2fi flT@/aihakﬁlhfqit 18009. 20 The substance concentrations before

the centrifugation and in the supernatant af t er the centrifugation

are determ T aglion Ls € s,the ratio of the
menbr ane a{%?ﬁﬁﬁal Jﬂﬁnﬂfu%tﬁaﬁlol; fhe'c OTR%HFS ?rom Xa]ﬁl 3 63}, dtw 46“ ?Sérsul(sﬂﬂng?sfvere no
-bufferr Iongedeaeztab@l\lﬁl alaismao aver atstibShranpesuRsSi %Jn& ehfyeteSacle thgredient

si ngl e oral SIS of a_test substance on behavi or

par anet ers(E}%fgﬁﬁnfd Frg ﬂ’é ‘Ept{?ﬂ{ese?%' (hOBLRS PIRRP-t est ") and body
tenperature are investigated in rats. The test substances are

admi ni st er d@d9.or dleteymimation of thasnatshotios@BBity Control ani mal s recei ve

only the vehicle (et hanol / Sol ut ol /water (10:40:50, v/v/v). Each

treat t e.rats. The apiyals are exam ned for

c hang(rens;,2 I§| nq{O%égF&% e :S’\Pi‘ e ﬁ'bog%gaﬁnﬁtyﬁédeﬁt 'foé[fpﬁ‘é‘}dﬁ’ttg‘? gaearfatr%im‘@a@d im vitrp vgihdiver
7 hours. Aftiensoatesut, prefﬂerﬁalﬁﬂﬂth?pﬂhﬁﬂi freshtlafatéttel B ParidhLarfhBQp&IR Mol Ethmple

for possible su | at ed. change
P from ra ancf1 dog ang a%o og human gngm to obtain and to compare metabolite profiles of a

hepatic phase I and phase Il metabolism which is as complete as possible.

The test compounds are incubated at a concentration of 10-20 pM. To this end, stock solutions of
30 the substances with a concentration of 1-2 mM are prepared in acetonitrile and then pipetted with a

1:100 dilution into the incubation mixture. The liver microsomes are incubated in 50 mM



30i n their WOHHO8HI0kctivity in the "open field test" (fr@CMERMIB000262
in the cage). Plasma concentrations of the test substances are
determned in satellite groups. WO 2010A8B6101PCT/ EP2010/ 000262 -

182 - C Exenplary enbodi ments of pharmaceutical conpositions The
conmpounds mptatswgn iphesphaté dnffaanHITet) odtvariteithouNADPHa AR E@1st dy6iah cons:stlng of

preparatio f.al 0si t 100

t he corrpouga ; Aﬁg |1ﬁ\l/llé\$rflwli one Oﬁ%la%fanﬁac?ngs%gr’r? ﬁﬁ?@@@)deh%wse at
of maize Stﬁ?@ﬁ?rﬁm&t hWPGerWS(‘)fm‘Iﬂﬂteﬂ\ﬂ Wbﬂﬁ Glispbrdsthane Wili¥Rs 23 hedium. After
(from BASF, ﬁ&s 9 g%e many) and, 2 of magnesi um st ear at e.

Tabl et wei g";lﬁt Ao P | grpe SpuTE m‘f'ugﬂﬂoﬁsmwnﬁsu?rQasf‘lRP@l vith ppggtonitrile (final
10Pr oduét i @nnceﬂ'ﬂrrmomamuﬂ 136%)fang GieDRbBE 19 Ferkdied b V&R, ly

starch is gl ted h a 5% siren tlh eéol utlgn (rﬂ%m(l) %r?gtsg\}@a?‘r? The

Wi
wat er . The %%LﬁWPEWeéﬁ TS fireHy ohEomé e Comtibanelypek e

for 5 mnutes. This mxture is conpressed in a conventional tablet

press (see laabmnﬂys‘imakés()plmtbwﬁ1gﬁ perfdrabhRtllg uidPchgdth iR vRaMRr iV
force for the con& SSi on 15 1¢cN, 15 Sus ensi oﬁ@é\}-\hp:ﬂgh rﬁﬁa& d mass

adni ni st er SBEGPRFFY, degioBo 111C0W M¥BBIngo dhistand, %n%malﬁﬁ of tige incubation
i nvention, s3A06s B8 dfon@itdpadphbd ﬁﬁﬁg@;mtaﬂ@ocf@re@&rsﬁgﬁgéeg@lﬁrﬁr)f %&?ﬁe mobile

gum f rogl F Pennsyl vani a, USA) and
oral  suS¥pemBrEnmEGrFseehaertonieile 254 Y| 7@1\41(99@0@& amh@nitry  Gfrmeth esoboiop.oThd UV

of the i nveRiohRidberadlPHOUHihi0n Wi nﬁ@@%’ %tho 7 2 Susnga%j sleneeg?ﬂ Qr(ljt}fy the

and the conpound of the invention is ad pensi on

water is adefixroliRt and taelnpidytntheir Fimesturbct ure is stirred for about 6 h

until the swelling of the Rhodigel is conplete. Solution which can be
sqv 000 ng of the conpound of the

admi ni ster @llpr W inhibitiokas
I nventi on, _WIWb—ayte and 97 g of polyethylene glycol
The ability of substances to inhibit CYP1A2, CYP 2C8, CYP2C9, CYP2D6 and CYP3A4 in
15  humans is investigated with pooled human liver microsomes as enzyme source in the presence of
standard substrates (see below) which form CYP-isoform-specific metabolites. The inhibitory
effects are investigated with six different concentrations of the test compounds (0.6, 1.3, 2.5, 5, 10
and 20 pM or 1.5, 3.1, 6.3, 12.5, 25 and 50 uM), compared with the extent of the CYP-isoform-
specific metabolite formation of the standard substrates in the absence of the test compounds, and
20  the corresponding ICsq values are calculated. A standard inhibitor which specifically inhibits a

single CYP isoform serves as control of the results obtained.

Procedure:

Incubation of phenacetin, amodiaquin, diclofenac, dextromethorphan or midazolam with human
liver microsomes in the presence of in each case six different concentrations of a test compound
25 (as potential inhibitor) is carried out on a work station (Tecan, Genesis, Crailsheim, Germany).
Standard incubation mixtures comprise 1.0 mM NADP, 1.0mM EDTA, 5.0 mM glucose 6-
phosphate, glucose 6-phosphate dehydrogenase (1.5 U/ml) and 50 mM phosphate buffer (pH 7.4)
in a total volume of 200 pl. Test compounds are preferably dissolved in acetonitrile. 96-well plates
are incubated with pooled human liver microsomes at 37°C for a defined time. The reactions are
30  stopped by adding 100 pl of acetonitrile in which a suitable internal standard is always present.

Precipitated proteins are removed by centrifugation, and the Supernatants are combined and
analyzed by LC-MS/MS.



400. 20 g oVOR0AN0&I0Ut i on correspond to a single dose of POT/ERZOA0/000262

the conpound of the invention. Production: 5 The conpound of the

invention is suspended in the m xture ofl®ol yet hyl ene glycol and

pol ysorbate with stirring. The stirring process is continued until

t he conmpourtitibthetRd isprpayrnésorh2h 368, (Q@I?pﬂléﬁ élAy4 anil $40) t\hedompouﬂds from Examples 1,

sol ution: Tlgelg:% f i avent i

concentrati oh berg%ita ’g%éosshwgnélti}osﬁl ‘Igbﬁeﬁ Wi etmcuﬁ%oﬁ ?8{) Bﬁ%‘?so?‘b{ﬁﬂ%ﬂ e of

tol erated sod0uevit (e.g. isotonic saline, 5% gI ucose sol ution and/ or

30% PEG 400 solution). The solution is sterilized by filtration and

used to fil t ] [

dainms 1. Aﬂ If q{elté gll ,_7

hydr ogef ora_w kyl , R2represents (Cl -CG) aI kyI

(C2-CA) - al kenyl (C2-CA)-al kynyl or (C3-C7)-cycloal kyI wher e

(Cl-Co)-al S te 0 3 substituents independently

of one anot nlgee %Ié)?egte&%l Cgmugte{‘fs YRS P’r’f‘@ aoﬁ”ﬂJFIP’ﬁl(tﬁ pRjgals (for example

chl ori ne, tnmcef Iruardogaai dmgl qraltadnﬁﬂmmn@m&kémpqyce ds Gbhufika: ad 46 @%@)ﬁswn by gavage. After
S

AR e Al A 50
| ndependentl .0l One. anathor St 621 o 1 oL he. Of o cons, LT se spatsiay
T op A ot elismh e LR Vs Be amapnecoiruyopisgs SrSe onyi in il vay are used fo
(G-CA4)-al léﬁ)lm!late Ihapidridiokifet{cCtrdatetere Yich G| AfYC a‘?@ayur}a@r fae! g%cbﬁtﬁthg% (E)mxx time

1 or 2 substituents mdgfende tI‘y of one anot her sel ecte rom-t
group consiC¥Phd ipfhalilife) pik CL (Riegrangse by tmgans ab e rmakidatad] pharmacokinetic computer
(Cl - CO al kypkogrdnk.i f | uor onet hoxy and (G - C4) - al koxy,

B-12. Determination of the free plasma fraction with Transil

15  The distribution (maximum plasma concentration) of a compound between, firstly, water and

surface-supported egg lecithin membranes (Transil) (MAyug.:) and, secondly, between plasma and

surface-supported egg lecithin membranes (Transil) (MA jsma) is measured.

The dissolved test substance is pipetted to suspensions of Transil/buffer and Transil/plasma. After
these incubations, the Transil is separated from the respective phase by centrifugation at 1800g,
20  The substance concentrations before the centrifugation and in the supernatant after the
centrifugation are determined. The free fraction is calculated as the ratio of the membrane affinity

in the plasma (MA jsme) and in the buffer (MApye).

B-13. CNS action of substances

Possible effects of a single oral administration of a test substance on behavior parameters,
25  locomotor activity ("open field test") and body temperature are investigated in rats. The test
substances are administered orally in increasing dosage. Control animals receive only the vehicle
(ethanol/Solutol/water (10:40:50, v/v/v). Each treatment 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. 0.5 and 7 hours, the animals are also examined for possible substance-related changes
30 in their locomotor activity in the "open field test" (free movement in the cage). Plasma

concentrations of the test substances are determined in satellite groups.



- 185 - O WO MWK 0Rg08get her with the nitrogen atom to whi PCTVERI018/000262
attached forma 4- to 7- nenbered heterocycle which may contain a
further heteroatomfromthe group consisti$hg of N, 0 and S, 5where

the 4- to 7-nmenbered heterocycle may be substituted by 1 or 2
substi t uent® i ndixgmphuy einbodimentyef phomiverutivel @nimditbaom t he gr oup
consisting of fluorine, chlorine, oxo, trifluoronethyl,

(C1-CA4) - al , ' 0, t . (1o - gl kox R3represents . )
hydr ogen oir(mg %%ﬂagﬁ%féftoﬁg i ggrﬁ)!nlﬁ?;&gn b%oco%%ﬁn °1§hﬁni“.aceu%f§ PIepRadenspin the
or 119R' Rfpliavomagaysawhere represents the point of attachment to the
oxygen atom represents (C2-C6)-al kanediyl, L2represents

(C2-C6) - al kphadi v!,

5  Composition:

100 mg of the compound of the invention, 50 mg of lactose (monohydrate), 50 mg of maize

starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, FLudwigshafen, Germany)

and 2 mg of magnesium stearate.
Tablet weight 212 mg, diameter 8 mm, radius of curvature 12 mm.

10  Production:

The mixture of compound of the invention, lactose and starch is granulated with a 5% strength
solution (m/m) of the PVP in water. The granules are dried and mixed with the magnesium stearate
for 5 minutes. This mixture is compressed in a conventional tablet press (see above for format of

the tablet). A guideline compressive force for the compression is 15 kN.
15 Suspension which can be administered orally:
Composition;

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of Rhodigel®
(xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound of the invention.

20 Production:

The Rhodigel is suspended in ethanol, and the compound of the invention is added to the

suspension. The water is added while stirring, The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

Solution which can be administered orally:

25  Composition:



15R4r epr eseNOSZHAYABHYEn or the side group of a natural a- aPCTEERININ000262
or its honol ogs or isonmers, R5represents hydrogen or nethyl,

R6r epresents hydrogen or (Cl-C4)-al kyl, -180

2010/ 086101PCT/ EP2010/ 000262 - 186 - R7represents hydrogen or

(Cl - CO- al ky300 n@rof e mmbd?ﬁﬂmj&hﬁm%rmoh,hz § bef pollydoRgeanatayry JfQ)ol’y@!Wiéne glycol
they are atéﬁcﬂid for - or 6-nmenbered heterocycle, 5where th

or 6- member’ B c?oé“tWﬁ)FOHéSPQ%E‘i F‘tSH’(glé’ddct?? of 18P me sfipst ¢cmmné of the
i ndependentih)ns&l. ected fromthe group consisting of (Cl-CO alkyl,

am no, hydroxyl and (Cl-CO al koxy, O R7together with R4 and the

atons, to which they are attached, forns a 1Opyrrolidine or

pi peri di ne E|£‘i’—q%mﬂBYrepresents hydrogen or the side group of a natural
a-anmno acid or its honol ogs or isoners, BYrepresents hydrogen or

met hyl , sRi ofePsgsihd & HLaRmRN I8 Q]lyégdedlﬁﬁld{ee LG8 ”tfspo'i%’e%{yi%ﬁgglgcrol and

the sideé group of a natural a-amno ac It's hondl ogs
Rl 2r epr esempplystihaie oge stiomgnBichsylring process is continued until the compound of the invention

has completely dissolved.
i.v. solution:

The 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% PEG
400 solution). The solution is sterilized by filtration and used to fill sterile and pyrogen-free

injection containers.



R13repr esen?® INUPIYEK or (CI-C) -al kyl, Rldrepresents hydr 8GAVER2010/000262
(Cl-CO al kyl, 20or R13 and 12. 14together with the nitrogen atomto
which they are attached forma 5- or 6-nt¥fbered heterocycle,

where the 5- or 6-nmenbered heterocycle may be substituted by 1 or 2
substi t uentdaimsgependent |y sel ected fromthe group consisting 25of

(G -CO al kyl, am no, hydroxyl and (Cl-C)-al koxy, WO

2010/ 08610LPCT/ B3 - -12. 14together with RH and the
atons, to which they glgg&gﬁfggﬁ%%a)forns a pyrrolidine or piperidine
ring, Rl5represents hydrogen or (C -C4)-al kyl, RI6represents hydrogen
or (C-CA4)-alkyl, 50r 12.15 and Gx/oggt,l%( mth the nitrogen atomto
whi ch they are attached forma 5- Jor 6- mentBr ed het er ocycl e,

where the 5- or 6-nmenbered heterogycle nmay be substituted by 1 or 2
substituents independently sel e rom the group consisting 100f

(A -C4)-al kyl, am no, hydroxyl § Ci - C4) - al koxY, Rl7represents
hydrogen or (Ci-C4)-al kyl, R18repx&Sents hydrogen or (Cl-C4)-alkyl,
O R17 and R18together with the nijtrogen atomto which they are
attached forma 155- or 6- et-6Nocycl e,

in which
5 R! represents hydrogen or (C,-Cy)-alkyl,
R? represents (C;-Ce)-alkyl, (C,-Cy)-alkenyl, (C»-Cy)-alkynyl or (Cs-Cy)-cycloalkyl,

where (C,-C¢)-alkyl may be substituted by 1 to 3 substituents independently of one

another selected from the group consisting of fluorine, chlorine, trifluoromethyl,

trifluoromethoxy, (C;-Cy)-alkoxy, (C5-Cy)-cycloalkyl, (Cs-Cy)-cycloalkoxy, (Ci-
10 Cs)-alkylsulfanyl and (C,-C,)-alkyisulfonyl,

and

where (C;-Cy)-alkenyl and (C,-C,)-alkynyl may be substituted by 1 or 2
substituents independently of one another selected from the group consisting of

fluorine, trifluoromethyl, (C,-Cy)-alkyl, trifluoromethoxy and (C;-Cy)-alkoxy,

15 and

where (C;-Cy)-cycloalkyl may be substituted by 1 or 2 substituents independently
of one another selected from the group consisting of fluorine, chlorine,

trifluoromethyl, (C-Cy)-alkyl, trifluoromethoxy and (C,-Cy)-alkoxy,



where the 5YO0A018080Mer ed heter ocycl e may be substituted BCTIERI010/000262
substituents independently selected fromthe group consisting of
(Cl-C4)-al kyl, ami no, hydroxyl and (Cl-€4§3ial koxy, R 19represents
hydrogen or nethyl, 20and the N-oxides, salts, solvates, salts of the

N- oxi des and sol%ates of the N-oxides and salts thereof 2.The

conmpound of the formula (1) as clainmed in claim1 in which represents
hydrogen, met hylr!'Ghd 8 hyl tock@leERItR BRHifogbLhiofdd oRIaBY! .
cycl obutyl, 25where (Cl- C3c))g-13alekyl may tﬁ%gésptggﬁ%t“glﬁééﬁhigyag%a 3?965%8%M2' to7-
substituents i ndependent | ynesfoersd dietgrasytie whish neyt eedtafnr o farthixchetgrodigin from the
consisting of fluorine, c IcB&istiht | grethyl , met hoxy, ethoxy,

cycl opropyl and cycl obutyIr‘;!",wlli)-cgéi‘sésé1 ébigrglt%% arid R2t ogether with the
nitrogen atomto which they are attached forma 4- to 6- nenbered

het er ocycl e whi ch may contvdicre the fdurte Hementistedr lpteranyrle oy hehaubgitaig by 1 or 2
consisting of N, O and S, re.t - 6--menber het er qcycl e may

be substituted by 1 or 2 su sﬁeﬁﬁeﬁg?é?dﬁg@%eﬁdg}ﬁ I ‘%gefr Srete n\éf”f‘?the group
sel ected fromthe group censising ngf dluofideyochiloring, tokb,f krifhfoestRENY, (C,-C,)-alkyl,

net hyl, ethyl, rnethoxy a t ho R3 r ts hydrogen or a grou
of t%e f or nﬁl a y @Iqﬂl%r(bméydxy anc[ &p -Cgﬁaqgoxy, y 9 9 P

R’ represents hydrogen or a group of the formula

R4 RS RB Rg 0 iR13
# R®
\[1><’|"/ #\I%NJH(N\RM
R’

, 0 gz“’ R R"

RR R Q R®
| # L2 18
" JL M ~y—R
7%4” LN NN
O lR‘IU

O FIQW
o R'3 o R'S
#\H/LZ\NJKK]L\RM or #\H/LZ\N/U\LVIL\RW
" 0 I]?w R R 0 F!{19
where
# represents the point of attachment to the oxygen atom,

L! represeﬁts (Ca-Cg)-alkanediyl,
L? represents (C;-Cg)-alkanediyl,

15 R* represents hydrogen or the side group of a natural o-amino acid or its

homologs or isomers,
R’ represents hydrogen or methyl,

R® represents hydrogen or (C;-Cy)-alkyl,



10wher e if rERQARY 0 he point of attachment to the oxygenPEITdBR2010/000262
represents ethane-1,2-diyl, L2represents ethane-1, 2-diyl,

Rarepresents methyl or 3-ami nopropan-|-yl8 -15R5r epresents hydr ogen,
R6represents hydrogen, R7represents hydrogen, WO

2010/ 086101PCT/ EP201%’ ooozmesenta_mgimgemar@p@bdmls met hyl or

2-met hyl propan-1-yl, R9represents hydrogen, represents hydrogen,
R'represents nethyl, o1-methyl propan-I-yl, imdazol-4-ylnmethyl, 4-

5am nobut an-1| -yl , 3-am nopropan-1-yl, 2-am noethyl, am nonethyl or

3- guani di nopropan-|-yl, R 2represents hydrogen, Rl 3r epresents

hydrogen, RI4represert 8nddr ogéagetharwith e sitomget stem tovinthivh Rieyancattableed form a

atons, to which they are attacg%}ﬁ_&%@e&e@z&&ag,l di ne ring,

5 where the 5- or 6-membered heterocycle may be substituted by 1
or 2 substituents independently selected from the group consisting

of (C-Cy)-alkyl, amino, hydroxyl and (C-Cy)-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 natural a-amino acid or its

homologs or isomers,
R’ represents hydrogen or methyl,

R represents hydrogen or methyl,

15 R represents hydrogen or the side group of a natural o-amino acid or its

homologs or isomers,
R®  represents hydrogen or methyl,
R"  represents hydrogen or (C-Cy)-alkyl,
R represents hydrogen or (C;-Cy)-alkyl,
20 or

RPandR™  together with the nitrogen atom to which they are attached form a

3- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be substituted by 1
or 2 substituents independently selected from the group consisting
25 of (C-Cy)-alkyl, amino, hydroxyl and (C,-C,)-alkoxy,

or



RI 5r epresent® INUPRJEL, R16r epresents hydrogen, 15RI 7r epr e PEAVEP2010/000262
hydr ogen, R 5represents hydrogen, RI9represents hydrogen, and the

salts, solvates and solvates of the sal t$8%hereof. 3. The conpound of

the formula (1) as clelli med in claiml or 2 in which 20represents
hydrogen, methyl or & hyl togRberpithsRhtasd et hipins, ©f Wiich alieynarpraa@sibd, forms a
where nethyl, ethyl and n- bstituted by 1 or 2
substituents i ndependentl )1;9%@%%11&0'@%8{? 13%1!‘1'%' ected fromthe group
consisting of fluorine, trifluorornethyl and nethoxy, WO

2010/ 086101PCT/ EP201(RII{)002®Zesents_@.@lr0geRbr(éhdlmﬂk}dget her with the

nitrogen atomto which they are attached form an azeti dinyl,

pyrrolidinyl or pipemridin i t.i di nyl and

pi peridinyl ring maylkbe sﬁ é{s%ﬂ?%}tngd %élglé&:ﬂ%t“ﬁ%@’ sub stituent,
5R3represents hydrogen, and the salts, solvates and sol vates of the
salts tHereof 4.The @dmpound of the fornula (1) as clainmed in claim1

or 2 in which Rl and R2together with the nitrogen atomto which they
are attached form an iRtk Ny iyl o i.peridinyl ring,
10where the azeti di nyi aE pi pgorgfe@?{l‘&](la{ {rhlgrllltgy0 eri/gtBe t‘gﬁ” %Cgitﬁe&taéﬁahﬁgheg form a
nmet hoxy sub stituent, 5- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be substituted by 1
or 2 substituents independently selected from the group consisting
10 of (C,-Cs)-alkyl, amino, hydroxyl and (C,-C,)-alkoxy,

RY represents hydrogen or (C;-Cy)-alkyl,
R"™  represents hydrogen or (C,-Cy)-alkyl,
or

R7andR'"®  together with the nitrogen atom to which they are attached form a

15 3- or 6-membered heterocycle,

where the 5- or 6-membered heterocycle may be substituted by 1
or 2 substituents independently selected from the group consisting

of (Ci-Cy)-alkyl, amino, hydroxyl and (C;-Cy)-alkoxy,
RY represents hydrogen or methyl,

20 and the N-oxides, salts, solvates, salts of the N-oxides and solvates of the N-oxides and

salts thereof.

2. The compound of the formula (I) as claimed in claim 1 in which
R’ represents hydrogen, methyl or ethyl,
R? represents (C;-Cs)-alkyl, cyclopropyl or cyclobutyl,

25 where (C,-C;)-alkyl may be substituted by 1 or 2 substituents independently of one
another selected from the group consisting of fluorine, chiorine, trifluoromethyl,

methoxy, ethoxy, cyclopropyl and cyclobutyl,



R3r epr esent Y OLUPB¥HObt the formul a OR 310R15 11 NN..%R14 RCIVEPZ010/000262
16 I 10112 R R where 15represents the point of attachnent to the

oxygen atom represents ethane-1,2-diyl;188represents nethyl or

i sobutyl, ROrepresents hydrogen, Riorepresents hydrogen,

20Rnr epresents Wydrogen, nethyl, 1-nmethyl propan-1-yl,

4- am nobut an-1-y1 or 3-guani di nopropan-1|-yl, Rl 2represent s hydrogen,

Rl 3represents hydr, n

Ri at oget her wi t%llgl?{'{?(ggnd tﬁ%gkg%{)“nrgﬂh% ?ﬁ%@éﬁ‘g‘%‘ﬁ%% gcglg t%él&ed fprn - to 6-
a membered heterocycle which may contain a further heteroatom from the

group consisting of N, O and 8§,

5 where the 4- to 6-membered 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,

R’ represents hydrogen or a group of the formula
Ry R° RR R O R®
6 |
# ) N/R #\H><NJJ\’<N\RM
0 IIQT o) lfam R R™
# L2
)j\ " \"/ \I?I’R
ol R
0O ’ '
0 R' o 15
2 I 2 JJ\ l
#\H/L\N N\RM or #\H/L\N LVN\R"‘
o IlRm 1 R O }lqw
10 where
# represents the point of attachment to the oxygen atom,

L represents ethane-1,2-diyl,

L? represents ethane-1,2-diyl,

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

RS represents hydrogen,

R’ represents hydrogen,



pyrrolidine ﬂ’r%omgﬁlfhr epresents hydrogen, R16represents REIBR2N/000262
and the salts, solvates and solvates of the salts thereof. 5 A

process for prepari ng conpounds of the fé&%ula (1) as defined in any

of clains 1 to 3 in which R3 represents hydrogen, characterized in

that the conpound of B he fenrepgmtametHyl @ 2;methylpropan®l-§, 0 H 10 Cl is
initially converted with copper(H) chloride and isoanmyl nitrite in a

sui tabl e sol vent |ntq{9thev%q th theforrrula(lll)
2010/108

0.". 01PCT/ EP2010/ 000262 - 192 - and

th|s |s then, in an inert solvent, if appropriate in the presence of

a suitabl e base, rea&ed Wﬁ%elﬁsmmd of the fornula (1V) R\ N-H

R2/ . in which Rl and R2 each have the neanings given in any

of clains 1 to 3, 5tg!yi veep@esglggrpo[g&gylpf ltlﬂé?hﬁ&%ﬁgﬁ'-ﬁyl,(l A dazo(17-|4-ylmethy1, i
5 aminobutan-1-yl, 3-aminopropan-1-yl, 2-aminoethyl, aminomethyl or

3-guanidinopropan-1-yl,
R represents hydrogen,
R®  represents hydrogen,
R" represents hydrogen,

10 or

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

pyrrolidine ring,

R represents hydrogen,

R'®  represents hydrogen,
15 R represents hydrogen,

R'® represents hydrogen,

R" represents hydrogen,

and the salts, solvates and solvates of the salts thereof,
3. The compound of the formula (I) as claimed in claim 1 or 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 substituted by 1 or 2 substituents
independently of one another selected from the group consisting of fluorine,

trifluoromethyl and methoxy,

25 or



(1-4), in YRR G R2 each have the neanings given i nPERERI010/000262
clainms 1 to 3, any protective groups present are then renoved

and the resulting conpounds of the formul%{1) are, if appropriate,
converted with the agpropri ate (i) solvents and/or (ii) bases 10or

acids into thei R @8 §at es togsgier svithnthe owitregsh vaiore sto obhith eheyadrt attadhed form an
rocess for preparing co . (1) _as defined in any

gf claims 1, 2 and 4 in %?%ﬁ@%%@ﬁ%@g@é@m&%% of the formula

- 193 - where LI, L2, Ra, Rs, R6, R7, R8, R9, wo, Rl11, R12, R13,
R14, /es, R16, Rl7, Ris artheRdheaastidinghaed piperidiesd minggsy di ventiured by mfthoxy
clainms 1, 2 and 4, characts%}iﬁgg in that [Ala conmpound of the formula
(r-A d (1-A), 1in which and R2 each have the neanings given in

any of clainms 1, 42 and 4, is initially coupled in an inert solvent in

t he presence of B conersesspthbydaegent with a carboxylic acid of the
formula (V) or (VI) HO

and the salts, solvates and solvates of the salts thereof.
4, The compound of the formula (1) as claimed in claim 1 or 2 in which

R! and R together with the nitrogen atom to which they are attached form an

azetidinyl, pyrrolidinyl or piperidinyl ring,

10 where the azetidinyl and piperidinyl ring may be substituted by a methoxy
substituent,
R’ represents a group of the formula
Ré,,_ e ?13 Rg, e R’
#%TJJ}&/N\RM or #%NJ]\LVIL\RW
o) R R R 5 ||? 10
where
15 # represents the point of attachment to the oxygen atom,
L represents ethane-1,2-diyl,
R® represents methyl or isobutyl,

R’ represents hydrogen,
R represents hydrogen,

20 R! represents hydrogen, methyl, 1-methylpropan-1-yl, 4-aminobutan-1-yl or
3-guanidinopropan-1-yl,

R”  represents hydrogen,

R"? represents hydrogen,



O HOLRi " IWORAPAMB8GR01 \\p 2010/ 086101PCT/ EP2010/ 000262 - 18ET/ER3910/000262
which L2, R4 and R5 each have the nmeanings given in any of clains 1,

2 and 4 5 and Row, R7A, Rimand R m eachl¥ave the neani ngs nenti oned

for R6, R7, R17 and 12'8, respectively, or represent an am no
protective group, suéh asePrgsentgloalgger, tert butoxycarbonyl, to give

a conpound of the formula (VII) or (VIII) "RUA ORI'" NCCN

or

R together with R'' 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 salts thereof.

5. A process for preparing compounds of the formula (I) as defined in any of claims 1 to 3 in

which R? represents hydrogen, characterized in that the compound of the formula (IT)

o/\/OH
NC N
o
H,N N S S Cl
\ 4
10 N (I,

is initially converted with copper(Il) chloride and isoamyl nitrite in a suitable solvent into

the compound of the formula (III)

O/\/OH

N (11,



(VI11), in WRZOM0P8610R)  Ro, R4, R5, R6A, R7A, Rt 7A and KnPEA/ERZEEHV000262
have t he neani ngs given 10above, - 195 - (I-B) (1-C, in which

L2, R, R2, R4, 125, R6, R7, R' and RI8-&¥ch have the neani ngs given

in any of clainms 1,2 and 4, O [B]a conpound of the fornula (1-A) is
initially coupl @adthisigthenippn ingtelesnt, if appropgatp irethe pegenod ofa soiabikehasd, AGcted

agent with a car | i f mula (I1X), (X), (XI) or (X1)
PCT/ EP2010/ ooozé’g%%g?ﬂﬂ@qﬁ%f?‘hﬁgﬂ*@ 110
R\
N—H
o/
R Iv),

in which R and R? each have the meanings given in any of claims 1 to 3,

5 to give a compound of the formula (I-A)
O/\/OH
NC CN
| ~
R =
SNTSW s S o
, \ 4

N (I-A),
in which R' and R? each have the meanings given in any of claims 1 to 3,

any protective groups present are then removed and the resulting compounds of the

formula (I) are, if appropriate, converted with the appropriate (7) solvents and/or (if) bases

10 or 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 which R represents a group of the formula



R (X), OR 5XQ01Y/088104 __j| |1 -*N -...RL6A 419 (X)) (X |) PCT/EPUADON0262
LI, L2, Rs, RO, Rm Rn, R12 an R 19 aeach have the neanings given in
any of clains 1, 2 and 4 and 5RBA, eft, -K%A and Rl 6Aeach have the

meani ngs nentioned for R3, R4, RI5 and 1216, respectlvel y,

represent an am no pr echl ve group, such as,gé¥o 9e>c§1
t ert but oxycarbonyl ,,to §/ve gsconpound of the (XIII I) (XIV),
(XV) or (Xvl) - 1 7% R™

O

I # AL o
# JJ\ 1N e \ﬂ/ N—R
R

0 II?”

0 IIR13 0 Tﬁ
2 2
#YL\N)'H(N\RM or #YL\NJ\LVN\RW
o Il?w R R o II?19

where L', L2, RY, R®, RS, R", R®, R’, R", RY, R, R®, R R'* RIS, R R' and R" each

have the meanings given in any of claims 1, 2 and 4, characterized in that

[A]  acompound of the formula (I-A)

O/\/OH
NC N CN
R | >
2

N (I-A)a
in which R' and R? 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 (VI)

2 18A
N or HO\H/L\N/R
L. I8

) VD,



(XVI), in which LI, L2, R, R2, IIs, Rs, wo, Rn, R 2, R 3A RbtA,

Rm Rimand -19 a n each 5have the neanil’ys gi ven above, WO t
2010/ 086101PCT/ EP2010/ 000262 -, 198,- and any protectve groups presen
are then removed to dpVaich L?)dﬁﬁé@lﬁéiea@h havigghef rogaminkmgigen iDpny ¢ficldips 1, 2 and 4
(I-F) or (I-Q (I-D),

and
R® R™ RI™ and R'® each have the meanings mentioned for R®, R”, 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
0 R%
o /\/ N -~
a llqm

or

NC CN

| N
R’I
SN g S cl
! ]
N VI

2 18A
O/\/OYL\N/R
O IIQWA
NC O
R! | —
NSNS s S cl
[, \ 4
R N

(VIID,

in which L% R', R% R R, R® R’ R and R'® each have the meanings given

10 above,

and any protectve groups present are then removed to give a compound of the
formula (I-B) or (I-C)



NCCN 5 C WO238/086101(| .G in which LI, L2, Rl, R2, RS, RETI/BR2010/000262
R11, R12, 1213, R14, R15, R16 and R19 each have the nmeanings given in
any of clains 1, 2 and 4, O 5[C]the ani-A85 protective group is

renoved froma conmpound of the forrmula (VII-1) or (VIII-1) (VH 1)

- 200 - OOyL2R18A N R\ R’
(5]
O/\/O N/R
7
O R
or
NC CN

| XN

R‘]

\ITI N s/\ESf_O—'m
R? 1\{

(I-B)
o) L2 _R®™
O/\/ \I_r \N/
3 Igw
NC X CN
A ]
\[rl N S/\E )__@_.Ci
R N
(I'C)s

in which L?, R}, R%, R* R’ R% R’, RY and R'® cach have the meanings given in

any of claims 1, 2 and 4,
or

5 [B] a compound of the formula (I-A) is initially coupled in an inert solvent in the
presence of a condensing agent with a carboxylic acid of the formula (IX), (X},

(XD} or (XI)



| 17 0 R NCER 2010084101y | in which L2, R, R2, R4, R5, R2 aRCTALR2040/000262
have the neanings given in any of clai s 1, 2 and 4, and 5R6A and

12. 18A represent an am no protective groél-?ﬁ for exarrpl e ten-

but oxycar bonyl, by standard net hods to gl ve a compound of the formula

(1-B- 1)or (1-C1) (- ? in whi ch LZFBRI r® R, RARIRS,
e

R7 and R17 each have #_@e giVlen in any of c 2 ahd 4,
and these are initial “pgest sol esl‘énceﬁA
of a condensi ng 5agent wi|f h a ]c 91 R}qgl c acid of th for‘?‘ml a
or (XVII1l) O R"R RO
(IX), X),
0 13A 15A
l
2
HO\[]/L\N)JYN\RMA or \n/L\ Jl\ 1,N 168
I
O R" R R'"? 5 R

& (X,

in which L', 1.2, R®, R’ R R, R" and R" each have the meanings given in any

of claims 1, 2 and 4
and

13A 4 ' -
5 R4 RMA RPA and R1%A each have the meanings mentioned for R, R" RS
and R, respectively, or represent an amino
protective group, such as, for example, tert-

butoxycarbonyl,

to give a compound of the formula (XIII), (XIV), (XV) or (XVI)

R R O R
|
O/\/O N N\R14A

o) FIQTO R" R12

NC
N CN

1 | '
R\T NG 8/\ES >——® -
R? r\{

10 (XIID),



(XVI 1) (XVI WP 2000860t |1, RH and R12 each have the neani PEI/BPUE0/000262
in any of clains 1,2 and 4 and R 3A, Rt4A, Rtsw and R neach have the
meani ngs nmentioned for R13, R4, R15 and9R16, respectively, or
represent an amino protective group, such as, for exanple,

t enbut oxycarbonyl, to give conpounds of thg f Bnqba (}), (XI1v),

(XV) or (Xv), and any protective groups pr nt re tlhen renoved

again to give the resulting co -;uﬁﬁs,é@ §$LF w0r (1-G,
and the resulting conmpounds of the formnul (I- , (¥ (I-D,
(1-E), (1-F) and (1-Q are, if ropriat@ coprverted mnth t he

appropriate (i) solvents and/
sol vates, salts and/or sol vat
2010/086101PCT/EP2010/000262 -

) bases or acids into their
the salts. WO
- 7. A compound of the forrmula (1)

prophyl axi s of diseases. 8NC
in any of clains 1 to 4 for
prophyl axi s of hypertensRéQ, y art gi seasers=qcute coronary
5syndronme, angi na pectoris,Nhearl faﬁ3ure nyscarf yaf@rcti on and
atrial fibrillation. 9. A cégpound of the forful aN as defined in
any of clains 1 to 4 for us®@ in a nethod forNhe treatnent and/or
prophyl axi s of di abetes, netabolic syndronme and dyslipiden1g§v

The use of a conpound of the fornula (1) as defined in any %Ialns
1 to 4 for preparing a nedicanment for the treatnent and/or
prophyl axi s of hypertension, coronary heart di ggaser'®0acute coronary
syndronme, angi na pectoris, heart fallure nyocdf di all i nfarction and
atrial fibrillation. 11. A neqbeﬁhept | S wound of the
formula (1) as defined in any pf clains toy4 in 9 rnation with an
i nert nontoxic pharmaceuti cal [\fuitable)auxF$?RFyFiﬁ2. A nedi canent

ude inja nethod for the treatnent and/or

conprising a conmpound of the la (1) as defined in any of clains
1to 15 4 in conbination w e or nore firther active ingredients
sel ected fromthe group consi ng of |ipid netabolism nodifying
active ingredients, antidiabet|cs, antihypertensive drugs and or
antithronbotic drugs. 13NC RE Ment as clained in claimi1l or 12
for the treatnent and/or prgphyl gxi s of hyperten3|on coronary heart
di sease, acute coronar Risy eart 20failure,
nmyocardi al infarction an Nat ridl fisril he—-Qledi canent as
clainmed in claim 11 or 12|§or the treat
di abetes, netabolic syndane and dysli pi : . A netzgg for the
treatment and/or prophyl axis of hypertension, coronary he t)disease,
acute coronary syndrone, angina pectoris, heart failure myocar di al
infarction and atri al R15A

O’/\\//O\Tr/L\ /JL\1/N R16A

O R

NC
X CN

.
\Iil N s/\[S),@'m
R N

(XVD,

in which L', L%, R!, R, RS, R®, R', R, R'2 R RI4 RISA RISA 504 RIS each

5 have the meanings given above,



25 fibrill ¥PoiP1MR8H¥ans and ani mal's using an effective aPSIMEP29104800262
| east one conpound of the fornmula (1) as defined in any of clains 1

to 4 or a nmedicanent as defined in any of%d ains 11 to 13. 16. A

nmet hod for the treatnent and/or prophyl axis of diabetes, netabolic
syndrome and and agy pratqsivdesoups prgsetiumatisn aadoveditorghve alsinipgu@of the
effective anount of ] I g ngy, 30of the formula (1) as
defined in any of cl Z%#%uﬁepg,qgﬁ%gpgp& dicanent as defined in any of
clainms 11, 12 and 14.
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or
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(I-G),

in which L', L%, R', R% R, R®, R, R, R’ R R™ RY, 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 a compound of the formula (VII-1) or

(VII-1)
RU R
O RGA
O/\/ N/
|
o) R’

or

NC CN

B

1

RN SN s S cl
l, \ 4
R N

(VIL-1)
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SN s S cl
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R N

(VIID,

in which L2, R R? R, R® R” and R" each have the meanings given in any of

claims I, 2 and 4,
and

R*and R™  represent an amino protective group, for example tert-

butoxycarbonyl,

by standard methods to give a compound of the formula (I-B-1) or (I-C-1)
R\ R°
~°
O I?JH
0 KR

NC CN

B

1

N s S cl
, \ 4
R N

or

(I-B-1)
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O |IQ17
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in which L? R!, R% R* R?, R’ and R'7 each have the meanings given in any of

claims 1, 2 and 4,

and these are initially coupled in an inert solvent in the presence of a condensing

5 agent with a carboxylic acid of the formula (XVII) or (XVIII)
o Tm\ o $1SA
HOJK( \R14A or HO L \R16A
R11 R12
(XVID (XVIID,

in which L', R"" and R each have the meanings given in any of claims 1, 2 and 4

and

RBA RMA RI5A and R each have the meanings mentioned for R™*, R' R
10 and RS, respectively, or represent an amino
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 compounds
15 (I-D), (I-E), (I-F) or (I-G),

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

solvates, salts and/or solvates of the salts,
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A compound of the formula (I) as defined in any of claims 1 to 4 for the treatment and/or

prophylaxis of diseases.

A compound of the formula (I) as defined in any of claims 1 to 4 for use in a method for
the treatment and/or prophylaxis of hypertension, coronary heart disease, acute coronary

syndrome, angina pectoris, heart failure, myocardial infarction and atrial fibrillation.

A compound of the formula (I) as defined in any of claims 1 to 4 for use in a method for

the treatment and/or prophylaxis of diabetes, metabolic syndrome and dyslipidemias.

The use of a compound of the formula (I) as defined in any of claims 1 to 4 for preparing a
medicament for the treatment and/or prophylaxis of hypertension, coronary heart disease,

acute coronary syndrome, angina pectoris, heart failure, myocardial infarction and atrial

fibrillation.

A medicament, comprising a compound of the formula () as defined in any of claims 1 to

4 in combination with an inert nontoxic pharmacenutically suitable auxiliary,

A medicament, comprising a compound of the formula (I) as defined in any of claims 1 to
4 in combination with one or more further active ingredients selected from the group
consisting of lipid metabolism-modifying active ingredients, antidiabetics,

antihypertensive drugs and antithrombotic drugs.

The medicament as claimed in claim 11 or 12 for the treatment and/or prophylaxis of

hypertension, coronary heart disease, acute coronary syndrome, angina pectoris, heart

failure, myocardial infarction and atrial fibrillation,

The medicament as claimed in claim 11 or 12 for the treatment and/or prophylaxis of

diabetes, metabolic syndrome and dyslipidemias.

A method for the treatment and/or prophylaxis of hypertension, coronary heart disease,
acute coronary syndrome, angina pectoris, heart failure, myocardial infarction and atrial
fibrillation in humans and animals using an effective amount of at least one compound of

the formula () as defined in any of claims 1 to 4 or a medicament as defined in any of

claims 11 to 13.

A method for the treatment and/or prophylaxis of diabetes, metabolic syndrome and
dyslipidemias in humans and animals using an effective amount of at least one compound

of the formula (I) as defined in any of claims ! to 4 or a medicament as defined in any of
claims 11, 12 and 14.



