1 Thiazole derivatives Background of the invention The invention had the object of finding novel
compounds having valuable properties, in particular those which can be used for the preparation of
medicamen¥OR29&2(d8&ht invention relates to pyridine compounds that ard €& 8938HIBiting one
or more kinases. The compounds find applications in the treatment of a variety of disorders, including
cancer, septic shock, Primary open Angle Glaucoma (POAG), hyperplasia, rheumatoid arthritis,
psoriasis, artherosclerosis, retinopathy, osteoarthritls, endometriosis, chronic inflammation, and/or
neurodegenerative diseases such as Alzheimers disease. The present invention relates to compounds
and to the use of compounds in which the inhithiioleadelntinivesd/or modulation of signal
transduction by kinases, in particular receptor tyrosine kinases, furthermore to pharmaceutical
compositions which comprise these compounds, and to the use of the compounds for the treatment of
kinase-induBadktiseundoBbednyemniorin kinases regulate nearly every cellular process, including
metabolism,_cell proliferation, cell differentiation, and cell survival, they are attractive targets for

therapeutic INRFESREAN BRI R AL B Oh SUngSoveLF ARRRIAIES BaYIRg e BRIE ATQRATIFR i enesis,
in which profaitickinagessplayiatpoartidle akedrieceifuae pacatmses rmsdmzatentsvith numerous disease

diti limit infl ' | angi is.and
Ciasases oL e P B e S L PSR
particular, tRerpase&inageention cernpey rdednthapplipatenrstio the tisatatas@ippMadetynoivhich the
inhibition, reguyadias aRd(RirPRAMEEoRiRIgRBEK anssiarjiop &y ArRiclandddie (plavs, role. One of

the principal mechanisms by which cellular regulation is effected is through the transduction of
extracellulaP¥RGHRIRS Ko rES TR B ATV RSQLRT RirA SRS RS IS5 FRIMRRATPRLARIZP MR the cell.
Protein phosphiemdaiyisiemiesenisianeenioiseahy/ct naucsoiegeacedulay sigrmisssadgprapagated from
molecule to r@ l%?nueles@%légisneg finally in a cellular response. These signal transduction cascades are
highly reguléi ed and often ovérlap, as is evident from the existence of many protein kinases as well as
phosphatases. Phosphorylation of proteins occurs predominantly at serine, threonine or tyrosine
residues, angoppiaiBkingertdinaaiRe R eRen Eassifiediny Jheis spsAilisieTiRhnsphgrgation site,
i.e. serine/threonine kinases and tyrosine kinases. Since phosphorylation is such a ubiguitous process
within cells '&H@E‘W%@Hﬁ%’bﬂ@%ﬁﬁ@glﬁ?@?&r@%ﬁgﬂﬂlmmgyamﬁ%f'ﬂr‘é%ré'%ﬂ’iways, it is
currently bekeepththaicingrkibases diatasensietes sintoacistsabcoaipaititnstablieic eiipeicaberrant
activation of funetionalmutations In e melseHlar samBansis qkinask cascadss, Conseguntly
considerable atteRtion has Bean devoted 1o the characterisation oFtﬁese proteins 5ha compounds that
are able to FerRg&se their activity (for a review see: Weinstein-Oppenheimer et al. Pharma. &. Therap.,
2000, 88, 233:273) HikaRRAJRK feyaas e/l eqnedinas proubichiALR.Bigh bhbamaiggous to one
another and to other IkB kinases. The two kinasés play an integral role in the innate immune system.
Double-strat il fifgRTse! S PEBIIRRPRY fitd FoiLivied e HEaE 3y aPIHERNA helicases
RIG-I and Mipapaiiid iicteulieittiantivatianceistar daid-sidc] M KexHripicsigsiptingecastidsieanghich
results in a t 3 | L‘ntggflcsaronn [es on%iln 2|OOS7 B ghm et cﬁéla‘%deﬁecgrbeege"%a? arsogencs)\éel breast cancer
oncogene [J. S A et " APt %Eéfé &Bd’}Y A ere anesﬁga%ed with respect
to their abilidgsoqigtepiriilarutner Rissdisnaso aontifiphesogpastbybtedlimltacie aefieated form of the
MARK kinag Mekiali isas e nifird Rars Rioa SRS eI eQasR iy addili). the authors were

able to show that IKKE is amplified and overexpressed in numerous breast cancer cell lines and
tumour sanfBEEO5Her RS TIBFHIA' A4 BRI GBS AT SRS DWRNA Riliference in breast cancer

cells induces apoptosis and impairs the proliferation thereof. Eddy et al. obtained similar findings in

2005, Whicl'%g[?dﬁxrlir?es;ge irrréport{a.ncenc%f IA(K? '&n b{east can(I:quJ' dis}gﬁs% S.F.E (lx et al.h ancer
Res. 2005; 3 BCLifaLE% Sl §§T MR p'r%tur%%r?éser?ig%rﬁ QT B WS rLéSpeoPteC OPRHEFF st time in
2006. In a sorebivhdhefiahieifieniseayamn@sityg 25datoodN#g D Hhansatctiolen iRt predisely
three genesgy kR {15 @nd IRF3, which are typically involved in the innate immune defence as
proangiogenic factors [C.Korherr et al., PNAS, 103, 4240- 4245, 2006]. In 2006, Chien et al. [Y.Chien
et al., Cell 127, 157-170, 2006] published that TBK1-/- cells can only be transformed to a limited extent
using oncogsiGRRS pHNEP AuasasRiaMmIYP WaRieBERiIdBEdunibe Baswbrdiaadbagsipenation.

Furthermore, they were a%b e to show that an RNAi-mediated knockdown of TBK1 triggers apoptosis in
MCF-7 andtﬁgﬁa%%%fﬁéi BAVBRCEYAN FNEtIP POBHLRB AP ASR INRU S BLOSRRSH: éJortance in
numerous daockesroablipethwiysmittdteithdcBia S taichpsuggbstgl dhiah TBt2dates\ardiooucselloybe of
therapeutic importance in corresponding tumours [D.A.Barbie et al., Nature Letters 1-5, 2009].
Diseases caused by protein kinases are characterised by anomalous activity or hyperactivity of such
protein kinases. Anomalous activity relates to either: (1) expression in cells which do not usually
express these protein kinases; (2) increased kinase expression, which results in undesired cell
proliferation, such as cancer; (3) increased kinase activity, which results in undesired cell proliferation,
such as cancer, and/or in hyperactivity of the corresponding protein kinases. Hyperactivity relates

either to amplification of the gene which encodes for a certain protein kinase, or the generation of an
activvitvy lavel which can be correlated with a cell nroliferation diceace (1 e the ceverityy 0of one Nr Mmore



D.A. Barbie et al., nature, 1-5, 2009. Accordingly, the compounds according to the invention or a
pharmaceutically acceptable salt thereof are administered for the treatment of cancer, including solid
carcinomas Y2124 687%example, carcinomas (for example of the lungs, p&&dri@ 30128289 bladder or
colon), myeloid diseases (for example myeloid leukaemia) or adenomas (for example villous colon
adenoma). The tumours furthermore include monocytic leukaemia, brain, urogenital, lymphatic system,
stomach, laryngeal and lung carcinoma, including l8ng adenocarcinoma and small-cell lung
carcinoma, pancreatic and/or breast carcinoma. The compounds are furthermore suitable for the
treatment ofviniuh imteadelligismnsiyintuseddpyplddididd Fomamol sameno dedieeu eyrddinliig Yipall)in
Cancer-like Iwgeriralierative diseaser AL e e rnarded as braln canger. lung. eanser suamous
epithelial cancer, bladder cancer, stomach cancer, pancreatic cancer, fiver cancer, renal cancer,
colorectal caveiapbasdseyidenirowdiie axisienpe ok RNy OB bddnpserjaavsihasphparhetdiogical
cancer, thyiQid Wh&ﬁ&%ﬂ%ﬁér&@fﬁ@'@c@%?ﬁ%@rﬁﬂgrﬁ%? devkaetmigohmeastigHlyingancer-like

cell growth is a disease which represents a target of the present invention. The present invention
therefore relBFES BMMPYAHIR KERSRTiING S the/ fiokh BB P arRl BRI IRR SREDHG e Qicament active
ingredients phébpHoegtmentsaad/or psopbtasendidiinasid diseagesinaditmates. Biagef compounds
according to the invention for the preparation of a pharmaceutical for the treatment and/or prophylaxis
of the sa SO 8 I AR B SR MARAE AR KT SEITRT bR e
administratiaie roaly diflwrirecsdpiibe gt \iiycairthasapatimmayatisretsraniitkelisveddbat & such an
administratigiin a5 BRehvadRatdhe sPamdACCarB RS diMeNLisBRAY @ A Aiproliferative

action. The compounds according to the invention are administered to a patient having a
hyperprolife?afHiC a4 s RloaR AR bR RPIRAHA CAIMANGFRIRMH HBaRRIGRECRIR n FRRR: 4SS iated
with a lympbensioldetativa idisesnshascosdnbiirargpiautisejest mictis atonaDicat gaoieigs ane to tissue
repair, etc. The present,campounds are suitable for pr \Fctic or therapeutic purposes. As used
herein, the En %’Qg rrElré% 'al% lailts)el.lé;t Or?gﬁy%)egg%rt (:eﬁglrg ention of &sseaeéiﬂsfeﬁé%?é treatment of
pre-existingrireiitieine meicaprebantiandofheiHerRPvR8Iig2e-aédleved by administration of the
compounds according to the invention prior to the development of overt disease, for example for
preventing tumot;;érowth. Alternatively, the compounds are used for the treatment of ongoing

|

diseases by'St&RMGAFPE! iFipreRing theceiiedfispaastuhis bR SR AP TIedRSt I8rdMRkient can

belong to ag)diMa IR CIRECIRS KRBSXANTRIE O RIMase SPREYISH iRfsgRM IR umampatadents,
including mjce, rats and hamsters; rabbits; horses, cows, do%%p(é%tgﬁtc. Animal models are of interest

for experim%ﬂ?%@ﬁ‘ﬁ%&@%?@?ﬁ@ﬂ e RdReY FYP et AYaeiSehLEe The susceptibility
of a particulaceptbte & @athreabavitie tRbl Adrelrased FaCGebadoh iylDAtteandeasighinaciaitatesinined by in
vitro tes““grhEVPﬁﬁ%lWB%FhUER%‘?IﬂfF%‘Eﬁ n'r?ﬁﬁ?&é’é%%@é’ WHB@@%WE".H%%?&?EH{B%%H”G Invention at
various concentrations for a period o e which'is sufficient to allow the dctive agents to induce cell
death or to {RRASIORRII proliferation, cell vitality or migration, usually between about one hour and 6 one
week. In vitro testing can be carried out using cultivated cells from a biopsy sample. The amount of
cells remaining after the treatment are then determined. The dose varies depending on the specific

compound 5280 EeRROM! BlsdsStRRe kiRt &ARIS! SIear FRISHOMECIBEE [d-Rrpically sufficient

considerablgdenigdsics. {Gelndesiredscet TmRdarpI352 Wiedesg eldissSuecsvigiedde/ntability of the
patient is majnianed The raniment s enaielidontinued untl  considrable gedustp, nas
occurred, for e&amp € Bh Arledsraboat 508 reducton in the cell bor en,ygnd rﬁay Be Continued until
essentially ao antir@tieddesmen ted|Marekdeteste diektHEbodps Tthentfi@bhasngsdiseases associated
with deregulation of. cel liferatipn .cell t optosi he conditi interest include, but
are not Iimite%(gg ?oe,r%rg“elgé%v%%egﬁ.gr& %%ogrﬁléguhags%gﬁég% i\%r%ﬁ?ﬁg |trc1)vséhr%)t\|’¥):[1PI %?eﬁggﬁth le for the
treatment ofWwlitied 2o diviresprersediereraseoiforadehcandascalidgnaiandftsmouth muscle cells
and/or inflagymaiiety $RUSIHRHR IRtEBALIRYEFAERN Sl 4RS WHRAIN irRsHistark Dipast iy through

that vessel, for example in the case of neointimal occlusive lesions. Occlusive i%raft vascular diseases

of interest iFERRRE SeHEIBSLRSS SROROTP ARAVERANS HfJuRiteatondheael, FetY Gldt stenosis,

perianastorpptifriy@stheke finalegosi2005 Ract aftRiRRa ntasiy s Hieapirgamepteasd the like. In
addition, the comrggiunds ac orc:]izré%jét(o th?i i?;/ention can be used to achieve additive or synergistic
e

effects in cERARPERISEAYE AR AN bR e AAEE ARAS O AR5 did/ {d Pe&lore the efficacy of
certain existing cancer chemotherapies and radiotherapies. The term "method" refers to manners,
means, techniques and procedures for accomplishing a given task including, but not limited to, those
manners, means, technigues and procedures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners of the chemical, pharmacological,
biological, biochemical and medical arts. The term "administering" as used herein refers to a method
for bringing a compound of the present invention and a target kinase together in such a manner that
the compound can affect the enzyme activity of the kinase either directly; i.e., by interacting with the 7

kinase itself or indirectly; i.e., by interacting with another molecule on which the catalytic activity of the
lkinace ic denendent Ac i1iced herein adminictratinn can be acecomnliched either in vitro 1 e 1N a2 tect



Moreover, toxicity and therapeutic efficacy of the compounds described herein can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., by determining the
LD50 and tEENRYIMEE dose ratio between toxic and therapeutic effect is RkdHEHRESRYdex and
can be expressed as the ratio between LD50 and ED50. Compounds which exhibit high therapeutic
indices are preferred. The data obtained from these cell cultures assays and animal studies can be
used in formulating a dosage range that is not toxic3for use in human. The dosage of such compounds
lies preferably within a range of circulating concentrations that include the ED50 with little or no
toxicity. TheAqwsagronganiaeifadtionTBisirazge cepentiogtbpdirsthenddsazpoéotimaemployed and the
route of admipjstration.utilized. .The exact fo i f inj ion.ang.dqsage can be
Chosen by TSR A B R 2 oA, R S R EBETer Tove i
The PharmatestisgiyadhresteoeThErdpelifkd, anAptd31 Whigieard. tpDakatw lkestinttb@d interval may

be adjUStedﬁHQ{IéiﬂHﬁibh@déf@\ﬁ@@éﬁﬁ% Osgé%@ffga@o?&t@%%ﬂoamwﬁ&eafﬁnéyﬁmm to

maintain therapeutic effect. Usual pa ages for oral administration_range from about 50-2000
makolday, BAASIIG B o e 600 LGB0 Y RS Apr SR 15 Hisb e 28bPHHRF g day and
most prefereialy TB)N-Ahsiit 220- 600 bwlkpiskyrideiemlyitaesapauticnlly aitegermcsRagm levels will
be achieveq Eg%ﬁ‘%hn'go{esst{e“é‘#im%\tv'@' edn‘%s?‘?srﬁ%jhn%’% Ha%?‘rﬁ%éig{é@e‘%dﬁ'n%‘?'{ﬁ'”'%%%“on or selective

w rma . .
uptake, the efrectiv cal concentration of the ug may not be re 0 plasma concentration. One

skilled in thEathermpie bleyty optibiesashedaicallRdiicnediRied noskdewnthbBidndue
experimentgfion Ptefapiedidlinaneesoastisosiers taak thagsmoundsdess pbsrsheseiRamay be useful

in preventing, treating and/or studying are cell proliferative disorders, especially cancer such as, but
not limited thBBAAIBhRSSBHA0BIRAHANRESLRHE'SEPHS FRNGRERSHAIRES YM‘ﬁE} 'BHiER 53RN cancer,
prostate canefthsQigaets sheeMBRTintnarasiiayiebe, dfeperspachs,impokigacear, skin cancer, liver

cancer, bladder cancg,r b{east ca %{éu catn er useruiCﬁnceq, gr% cancer, testis carcinoma,
correspfhn |r1%I umours [DU.A, aﬂﬁee al., Na uref efiers 1- : .
colorectal cancer, thyrord cancer, pancreatic cancer, gastric’cancer, hepatocellular carcinoma,
leukemia, lymphoma, Hodgkin's disease and Burkitt's disease. PRIOR ART Other heterocyclic

derivatives pacl Aagll ¢isesag BPIIEIRAK IS SRR R SESTRatb AN 2BV 21044 Other

pyridine and pyrazine derivatives have been described in the usé for the treatment of cancer in WO

2009/05373YRAIGFHY HQtRUANRIAIUR KIRRP A sCASER|AUR/BF BGHATRIBERSOL. RHtMET Haterocyclic
derivatives bgyedmenidiselzsedies dsikatinbikilgrexpr¥¥ORON0 L 3R1BRINAy 9l opyiFiotstises have been

describes as IKKa and TBK1 inhihitors in WO 2010/100431. 9 Pyrimidine derivatives have been
oscribes SR TRIEC R R T o0 S BB SR St SRRV ION The
invention reltgaseddinpoeadiviy tvéfonregelts in witehitederedtpsoh c@OMNHIUSh @BIcalenotes NH,
N-Me, S Or&@%ﬂ&i&siﬁh%ﬁ%iﬁﬂﬂ%ﬂm@%m&w&n%&’p‘if&%ri}i’kiﬁé@@m. iz, pyrazolyl,

oxazolyl, isoxazolyl, thiazo ridyl, pyrimidyl, pyridazinyl, indolyl, isoindolyl, benzimidazolyl,
indazolyl, qURISRA, SlRHENBIBIESIP hRh StaRshBRIAN ISR AP R FRTERD B9t KE1aSe,
furo[3,2-b]pyrithd eaehatibwbiciniactiayhstisligbicr cannse esreitatbatitined bylitpabliferidh, CN, COOA,

, d/ ' Ard henyl, biphenyl htyl h of which i
Sr%ﬁg'stict:u?gég%?%%ﬁ%l ,t%a%-lgg"s?‘sggggﬁrﬂ?ee%oéﬁygﬁ?a??ﬁ{ t erlﬁ,s % éﬁ'ﬁ%ﬁ"ﬁéﬁ@ﬁ%@%&ﬁ 2|)S nN(R5)2,
NO2, CN, (Der2pse© @RS (20 RINGRS )y O Nie (B eiMbiltp O A& pCBRBESE 2)aketl],
NRSCOA, '%EGQ&M%R@&P%@BF&%%?AT‘%@se%@@l}'r(g@e% @fﬂ%ﬁr%‘%eins of this

kinase.

IKKe and TBK1 are highly homologous Ser/Thr kinases critically involved in the innate
immune response through induction of type 1 interferons and other cytokines. These
kinases are stimulated in response to viral/bacterial infection. Immune response to viral
and bacterial infection involves the binding of antigens such as bacterial
lipopolysaccharide (LPS), viral doublestranded RNS (dsRNA) to Toll like receptors, then
subsequent activation of TBK1 pathway. Activated TBK1 and IKKe phosphorylate IRF3



Hetdenotes fury!, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl,
pyrimidinyl, triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, isoindolyl, benzimidazolyl,
indazolyl, qYbAI2{18E-Nnzodioxolyl, benzothiophenyl, benzofuranyl or imi@&Z6p3ad0Ba¢h of which
is unsubstituted or mono-, di- or trisubstituted by A, COA, (CH2)pHetl , (CH2)pHet2, OH, OA, OAr,
Hal, (CH2)pN(R5)2, NO2, ON, (CH2)pCOORS5, (CH2)pCON(R5)2, NR5COA, (CH2)pCOHet2 and/or
(CH2)pphenyl, 10 Hetldenotes fury!, thienyl, pyrrol§l, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, each of which is
unsubstitutesdtRFTNOHIdR wigtitsehisttdiedinatorCind@AcI ekl H1@hs modfian(6iHiZ) pEDRRE 0N
Fetzenotes dibdionare R Al iR SiIdREO L oo azeld uekipd gy azoly

ihydropyridyt, tetrahydropyridyl, piperidinyl, morpholinyl, hexafydropyridazinyl, hexariydropyrimidinyl,
[1,3]dioxolapigduddierazinyl, each of which is unsubstituted or monosubstituted by OH, COOA,
CON(R5)2, COA and/or A, A'denotes unbranched or branched alkyl having 1-6 C atoms, in which 1-7
H atoms may be replaced by F, Adenotes unbranched or branched alkyl having 1-10 C atoms, in

which one Gt RhateHT BKd/HAre-BISe66R8 IR ISR £388 Yy NP _eSHRNOWA/or by

-CH=CH- gtpaipK REMUIpEradditinmh btivh RIOWME Ry RASRRIA RN keRDdeagiRsoR, prikpkyanched or
branched alkyl having 1-6 C atoms, in which 1-7 H atoms may be replaced by F, Haldenotes F, CI, Br

or 1, denote¥RAUENSY Rmpfied/ Quaisrau e spd imbigashranqerLell §pos and prEgHAeEEGally usable
salts, tautomensranTBHkarevisousedsuhese afpoxicidorglintxi tes deyerikivalt kiguiticditddagrrition also
relates to thr% aOrPtisﬁlcy aﬁgivr% forms (stereoisomers), salts, the enantiomers, the racemates, the
diastereomére and the y8ra’tes and solvates of these compounds. The term solvates of the
compoundsTigrtarenaie nédtl aglcemticets lofIneposoVvent Attt atckansomhettsmptin8kivhich form

owing 1o thedh FudlualiRH R BIS/ HEERN FRINSGPRIPCANE SXAMEGIrEIPRP iCtiyReR efaikexides. Of
course, the invention also relates to the solvates of the salts. 11 o

Similarly, it was found that TBK1 and NF-kB signalling are essential in KRAS mutant

tumors. They have identified TBK1 as a synthetic lethal partner of oncogenic KRAS.

Lit.:

Y.-H.Qu et al., Molecular Cell 41, 458-470, 2011;

D.A. Barbie et al., nature, 1-5, 2009.

Accordingly, the compounds according to the invention or a pharmaceutically
acceptable salt thereof are administered for the treatment of cancer, including solid
carcinomas, such as, for example, carcinomas (for example of the lungs, pancreas,
thyroid, bladder or colon), myeloid diseases (for example myeloid leukaemia) or
adenomas (for example villous colon adenoma).

The tumours furthermore include monocytic leukaemia, brain, urogenital, lymphatic
system, stomach, laryngeal and lung carcinoma, including lung adenocarcinoma and

small-cell lung carcinoma, pancreatic and/or breast carcinoma.

The compounds are furthermore suitable for the treatment of immune deficiency
induced by HIV-1 (Human Immunodeficiency Virus Type 1).

Cancer-like hyperproliferative diseases are to be regarded as brain cancer, lung cancer,
squamous epithelial cancer, bladder cancer, stomach cancer, pancreatic cancer, liver

cancer, renal cancer, colorectal cancer, breast cancer, head cancer, neck cancer,



The term pharmaceutically usable derivatives is taken to mean, for example, the salts of the
compounds according to the invention and also so-called prodrug compounds. The term prodrug
derivatives W &KEA/161878an compounds of the formula | which have been ME#HEHY/AFANs of, for
example, alkyl or acyl groups, sugars or oligopeptides and which are rapidly cleaved in the organism
to form the effective compounds according to the invention. These also include biodegradable polymer
derivatives of the compounds according to the invedtion, as described, for example, in Int. J. Pharm.
115 61-67 (1995). The expression "effective amount" denotes the amount of a medicament or of a
pharmaceutieabanﬁgedn@iedieengwﬁe&maaxﬁnadsmmys&memrﬁnmﬁmlaﬂmamaidsiological or
medcal oo SR SOHABL LA N ARG Y ACCSERIFhGH PLAMIAR, I Afiton
the expression erapeutlca ctive amo dENotes SR amoun compare Wit
correspondrﬁgrﬁaelé@ta/\tﬁ@ﬁh@f ﬂiﬁft I@@@ﬁfémgtmdﬁm prasenkinyRoliongheateguelades iidiproved

treatment, heglinslRie YRBLRIEY B IMiNATSRSha s isRARS YRR ampoF ARG SAPIRI!, disorder or

side effects or also the reduction in the advance of a disease, condition or disorder. The empressmn
"therapeutlé%%?g\‘?@&l\)%tgﬁlgﬁﬂttmﬁ@cﬁa%grﬂm&xtﬁé’%%ﬁ%%ﬁ@ﬁeéré@f@cmfe%? creasing
normal phys@siggcabiiactieming® mmnugnt@bsmoretlaéqaépatmmem priztrescutidae fopmhpounds of

the ol G SR PSR O eSlplpIEta B SRTBIB IR R debad i P, 1 15

1:10, 1: 100 0 ar |cular prefera y mix ures 3 ereoisomeric compounds. The
invention reli2eesaid d@a@eﬁmmmsmmefachmnmlramsalwermmmmmdsmmlﬂm

preparation;gfycompakissefdRaiernadarePsltg 4R SdRigdatsrand pharmaceutically usable
salts, tautomers and stereoisomers thereof, characterised in that R1 in which X, Y and R1 have the

meanings indicated in Claim 1, is reacted with a compound of formula lll R-CO-LIIl in which R has the

meaning indlicateddrskgaimmnthaindd cdeipiesdslatiorting adtae mvmothwe@oémﬁanp«lbnmmmd OH

group, or b)th?t it I.FﬁlberatedJﬁ%rn&ré% flts fu ctional erl\éa}tlvae s by &t graet ,[ecz)né[1 WI %olvolqsmg or
hydrogenolysmg agent CRNRSY asoase or & rf?he RImUE T R Convered intd BR&OF it8 Safts. Above

and below, aeypedial etV @ﬁaasmaoeamn@ammyybﬁdmmm foowil, forradlice, unless expressly
indicated Oﬁhﬁé‘{*ﬂﬁ?atr%rﬁj%%@%@&%ltﬁé‘%ﬁﬂﬁﬁ%f@ﬁ%@@&?E@é@é‘%ﬂhﬁ’ﬂ%ﬁ%%@t 3,4,56,7,8,

9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl, pro isopropyl, butyl, isobutyl,
sec-butyl of #FEHRIAT AFHHRRAIGA %%Bﬁ%rﬂyle fo tissp éeﬁ?érﬂﬁ%ume present Qomp?%ﬁ'ﬁﬁé%hylpropyl
1-ethylpropglita@wyliot prdphyiaetié-onetbyhpentid, plxrbos]ea. AL, 3sed Bereln3tray fér&admathyeﬂnutyl 1-or

2- ethylbutyl%gl etgy[lol 'P‘“@V b%t%p%l 1r8;[/%|12 ion r&(s% OsDe%I ’a}ﬁ’c}’[%ect)rre%l’t?ﬁgntt“cr)ll3 %trgy XIS l further
preferably, Tor example riftudrome
conditions. The prevention of proliferation/vitality is achieved by administration of the
compounds according to the invention prior to the development of overt disease, for
example for preventing tumour growth. Alternatively, the compounds are used for the
treatment of ongoing diseases by stabilising or improving the clinical symptoms of the

patient.

The host or patient can belong to any mammalian species, for example a primate
species, particularly humans; rodents, including mice, rats and hamsters; rabbits;
horses, cows, dogs, cats, etc. Animal models are of interest for experimental

investigations, providing a model for treatment of a human disease.

The susceptibility of a particular cell to treatment with the compounds according to the
invention can be determined by in vitro testing. Typically, a culture of the cell is
incubated with a compound according to the invention at various concentrations for a
period of time which is sufficient to allow the active agents to induce cell death or to
inhibit cell proliferation, cell vitality or migration, usually between about one hour and



A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, preferably methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl! or
1,1,1-trifluo’YERY2HEGr two CH and/or CH2 groups in A may also be ret&dedSBYINOBHOS atoms
and/or by -CH=CH- groups. A thus also denotes, for example, 2-methoxyethyl. More preferably, A
denotes unbranched or branched alkyl having 1-8 C atoms, in which one or two non-adjacent CH
and/or CH2 groups may be replaced by N and/or 0@&toms and/or in addition 1-7 H atoms may be
replaced by F. A" denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5 or 6 C atoms.
A preferablytieneies mating téstihe saotscethiylepromylisingapyhibudlistboty, sesshuiahpidert-butyl,

furthermore 2l et r2.2-di Ipropyl, 1-ethylpropyl, hexyl,
1-, 2-, 3- or S’% pen%1 cfeﬁs %rﬁf@ 5'1%?3 ﬁ‘li tgef@gnt%rézﬁ?n%{%?%ﬁt@e - or 2-ethylbutyl,
1- ethyl 1- m’éhwqﬂ%@yarmﬂﬁaeadmemlylmegpeqﬂm oorvpaunQ usedethe sRseYicidishaseriérrably, for

example, triflyoronaeiid. é’tcpﬁﬁé@%éﬁlt%e&% adk Hl%“&ﬂlu%@eﬁr eaﬁsra@f%qrnystoqr@daa-@qwemethyl
ethyl, propyl, isopropyl, buty |so butyl, P:hsec but?/I tert buty or trifluorometh ge Ar denotes, for example,

phenyl, o-, de&sﬁ%ﬁﬂ; PR latjop & | IS UR VEHIS_ o SABIBAYT ¢ I‘?\"i‘t'%rl’t|dslsopropylphenyl
0-, M- or p- taa‘nhatyhahmrrw,tmaumem|p<yeﬂremnyrmthyimmrurhnoa, ¢onsit prilbler ggheniph 6asm- or
D romonnegl, e O ARTORIETL 02 KR WA Gy B LR BRUIARE . -,

or p- methylsu ony pheny o- PR-or p- AitFo -, M- 0r p-amino -, M-0
p-methylantaofimese)/ il eﬁsmt@mm@mprmmmweﬁs are detecaﬁmimmﬁwbngdhphenyl, 0-, M- or
p-methylaminosulfonylphenyl, o-, m- or p-aminocarbonylphenyl, o-, m- or p-carboxyphenyl, o-, m- or
p-methoxycarbonylphenyl, o-, m- or p- ethoxycarboéi/lphenyl 0-, m- or p-acetylphenyl, o-, m- or
p-formylpherAT® B MR Ussrsphenspoiaraskisfaragason ob cel Ershf%w@ andell
3,5-difluoropbeiylagodtodid:, Thb-céhBitichd-opinteredichtiuaphenlyhre dot Andited i, taééfolﬁmrr@r.
3,5-dibrom henl234 2.3,5-..2 2,4.6- r345tr| hen odo

4-fluoro-3-c orogﬂﬁé)nﬁhggfﬁ%%d ngrgorﬁ%%h@rreﬂ?'%f Sifiii fFuo?r%gi? b%romghr(%n g?é/ Xr’ious

dimethy1- 4Qﬂ1ndrtt;m$emlyerelthenepenrwfargtlpreaeﬁﬁbryrd@mwsqﬂmmtlv\/mwcie aeksibsttated or
mono-, di- GuigiyhREN ed il i AN S (142180 RE (RPN BIHRINERORS andlor

(CH2)nCON(R5)2 Het preferably denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, mf%@ltr@ﬁﬁﬁﬁwwplﬁrﬁ’zm%C?éﬁ’égdlﬁp'miﬁ@rla%ﬂlé‘sé’é‘cﬁ%?’%ré‘f‘?’é‘ﬁr‘@ubstrtuted

or mono-, dérght Umhﬁﬁutggabysﬁof(ﬁtéﬁeﬁﬂébd@htﬁhﬁbﬁblérc@H EdforfAry Aimlupirddease

(CH2)pCOO 5 fttl referl%blyaﬂes?gﬁes %)yrrdi)(l whic ich i é Iunrsct)JStfﬁtl uteeds ermonorsélé%sﬁrct)gltsed %Q’A Het2
preferably aae ) py I%Y in prperr orpqﬁ perazrny Sach of whith s unsubstituted or
monosubstlw@dm@ﬁmarS@@Nlacwm&md@m@]d/or A. R1 preferably denotes phenyl, fury!,
thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl or pyrimidyl, each of which
is unsubstituted or mono- or disubstituted by A, OR5 and/or CN. R5 preferably denotes H, alkyl having
1, 2, 3 or 4 10 BEHHSNNBRCARRRHAISIS ?FQW&H%K&H?I”W%B%” |§%|’?fp9ﬁ%ﬁ?/la¢§‘tb%{ﬁﬁd§l§k¥%utyl

tert.-butyl Obrrgf;bu@rgm&ﬂ@ﬂeﬁghrptef@a&bér(réaﬁgml?eCdMnartHéua@br@dn@aawwmmrmé@ferably For

Cl. X prefer note % re er I!t;% den tes S. Thro the |nvent n, all radicals which
occur moreamgr? rig? sfﬁore |8e'ﬁﬁlé) 4B 'nga(f nl?r%{e%er%éin PR aérnother The
compoundsr@cﬂlﬂtbeﬂtam&ﬂa | may have one or more chiral centres and can therefore occur in various
stereoisomeric forms. The formula | encompasses all these forms. Accordingly, the invention relates,
in particular, to the compounds of the formula | in which at least one of the said radicals has one of the

preferred melantegs iimkdcaded r@ﬁ@r\saomaqmefmeanbgteummjmuqymdsmms Iher expressed by the
following Sug)ccc}r%gf Héhéarl alo I,[I S\/I\/(r}h%rlru rrgfog‘r} ?Ao%'edr#%rﬁ%'ﬁ ?e]IC dicals not

designated in gre ave e meaning indicated rmulaT, 'in lawWdenotes
phenyl, furyleehriayespgmebpiotaddeemBithpy kaesl t@>@rzr@§dlirsdﬁa,@tﬂpedﬁrammowmrmewrimidyl
each of whigfpinsnghaiiHiachAn %dQFe‘%'%'ytiﬁ%{Fﬁ&w@Ys%f PR Ren Dhatmikayiggrales phenyl,

which is unsubstituted or mono-, di- or trisub-
biological, biochemical and medical arts.
The term "administering” as used herein refers to a method for bringing a compound of
the present invention and a target kinase together in such a manner that the compound
can affect the enzyme activity of the kinase either directly; i.e., by interacting with the



stituted by A, Hal, (CH2)nHet2, (CH2)nORS5, (CH2)nN(R5)2, (CH2)nCOORS5 and/or (CH2)nCON(R5)2;
in IcHetdenotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl,
pyrimidinyl, YQ28h16a872z0lyl, thiadiazole, each of which is unsubstituted RGHGHGH18{038R00
trisubstituted by A, (CH2)pHetl, (CH2)pHet2, OH, OA, OAr, Hal and/or (CH2)pCOORYS5; in
IdHetidenotes pyridyl, which is unsubstituted or monosubstituted by A; in leHet2denotes pyrrolidinyl,
piperidinyl, morpholinyl or piperazinyl, each of which is unsubstituted or monosubstituted by OH,
COOA', CON(R5)2, COA and/or A; in IfAdenotes unbranched or branched alkyl having 1-8 C atoms, in
which one &inage ngotaclawtirddly] eadsy G2 oing patmaydiecransiceddyriNnariciah edemysiaand/or in
addition 1-7_H.ato ' be repl ;ipuleX S ®)]) r CN otes S.. tes Ar or
Fet, 16 RIGEHQIDBr SRS ATE BoseBer Ak BRCT IS, S o e e R o
pyridyl or pgithedin, \ékieni.ef iradesttubsudstinyivg, demivres!lsrodidsthieriakd [na, angRBisMd/or CN,
Ardenotes phenyl, which is unsubstituted or mono-, di- or trisub- stituted by A, Hal, (CH2)nHet2,
(CH2)nOR5HEDEH2) Hie(RE)R (€AY COIORS abdiga(iGi 2uiS@N(&Yy) hhHdidgnsitesifigrgt, thienyl,
pyrrolyl, imi | i%@%’ i [, Lyridyl. owrimidi j trazolyl,
thiadiazole,%{“é?;:?t%)((ll)T w}ﬁrrl%: P#?‘ﬁ%éﬂ%ﬁ%ﬁe or méérqéﬁé%?& %Fr’ t%%mﬁi%wx%{@gﬁgﬁ
(CH2)pHetZYOPLOMA OOAFIFAEErRI/BIE ISP P SORSIRBIA M RIENS NSRRI RARENEE M SiBSRuted or

monosubstigytaetdinottethstenetes aypielidinyl, piperidinyl, morpholinyl or piperazinyl, each of which
is unsubstituted or monosubstituted by OH, COOA', CON(R5)2, COA and/or A, A'denotes unbranched

or branched glieyh hRwing - Gfe ARy AR &rhElHie P BRANBIFEHIgERERY En HRURRS

unbranched or branched alkyl having 1-8 C atoms, in
a disorder or disease in thé first place.

For any compound used in this invention, a therapeutically effective amount, also
referred to herein as a therapeutically effective dose, can be estimated initially from cell
culture assays. For example, a dose can be formulated in animal models to achieve a
circulating concentration range that includes the IC50 or the IC100 as determined in cell
culture. Such information can be used to more accurately determine useful doses in
humans. Initial dosages can also be estimated from in vivo data. Using these initial
guidelines one of ordinary skill in the art could determine an effective dosage in

humans.

Moreover, toxicity and therapeutic efficacy of the compounds described herein can be
determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., by determining the LD50 and the ED50. The dose ratio between toxic and
therapeutic effect is the therapeutic index and can be expressed as the ratio between
LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. The
data obtained from these cell cultures assays and animal studies can be used in
formulating a dosage range that is not toxic for use in human. The dosage of such
compounds lies preferably within a range of circulating concentrations that include the
ED50 with little or no toxicity. The dosage may vary within this range depending upon
the dosage form employed and the route of administration utilized. The exact
formulation, route of administration and dosage can be chosen by the individual
physician in view of the patient's condition, (see, e.g., Fingl et al., 1975, In: The
Pharmacological Basis of Therapeutics, chapter 1, page 1).



which one or two non-adjacent CH and/or CH2 groups may be replaced by N and/or 0 atoms and/or in
addition 1-7 H atoms may be replaced by F, R5denotes H or unbranched or branched alkyl having 1-6
C atoms, in WRigH 2131874 toms may be replaced by F, Haldenotes F, Cl, BrR§¢F I/ EeAt@33800, 2, 3, 4 or
5, denotes 0, 1 or 2, and pharmaceutically usable salts, tautomers and stereocisomers thereof,
including mixtures thereof in all ratios. The compounds of the formula | and also the starting materials
for their preparation are, in addition, prepared by m&thods known per se, as described in the literature
(for example in the standard works, such as Houben-Weyl, Methoden der organischen 17 Chemie
[Methods oDQ@sggsiarihemisityinGeargaahieeadiettapinSiutigalr) idpheipepissreatareigattion
condions WUALe KORRAAAITA IdRe S IEAIN R HSERR B0 Pe maRB RS of variants
known per se ‘which are ot mentioned Rere i greater detail. Compounds of the Tofmula T can
preferably (siotgamitad oxaradotinigicaiinpdande tomhaborndfa200atmekeddb eamatcaliniigen 1il. The

compounds;ghthe §ETHtE tame/BhioTRME AL TR.RABERNY KOO riREMAeRauRbdIoWever, they

can be prepared by methods known Eéeése. Depending on the conditions used, the reaction time is
between a RIF HRAANCThBPLA R S MO I9A emperature is between about -30 and 1400,
normally between 0 and 1100, in particular between about 60 and about 1100 . Examples of suitable

inert solvents YREARrBraARSHECAliCRTERC I R IP MG UM BB aENRBERE 2NIBISECHR Ry lene;

cmorinated "“Mﬂfﬂﬁadb% ﬁauﬁm@fs. uﬂcél)igé@eziﬂmaeaoﬂﬂﬁncﬂ?alwh@@t’rlsm@et%bgmlr@,rmIoridel,
chloroform OE[ iC. [0} omr:t ane; alco O? such as met ar‘é) ej) a?jo isoprogano n-é;ro anol,
ji allo

n-butanol oP e ISGRE!: SHREF A alioR ARRethyy SIR¥ I hREHAHS PRSI HF) or
dioxane; gly2od stikad,istich zs wihpleablgliacoptimize rinetiaylcotioad n ettt heraledogkges glycol
dimethyl etim{h%g[yrqa% &?ﬁ%ﬂﬁ%rﬁ&ﬁ@nas acetone or butanone; amides, such as acetamide,

e

dimethylacetamide or dimethylformamide (DMF); nitriles, such as acetonitrile; suit oxides, such as

dimethy! sufpyide (PMAQL carpan sfsullide: cardexvlis-ArAe such 8 umie Acld o agefs Acid: niro
compounds, such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the
said solvenieretioaldreatéta rrdensiyrsnasisiraheroirianee disRdasshgapceiasyorfiie!
dichlorometainea DM At sHARY T BHE MBmM AN RiShd NKRScPERAERse ohEIsfarmUland. L

preferably denotes Cl, Br, | or a free or reactively modified OH@?roup, such as, for example, an
activated eS@I°eh ARIAVARED! RIGTQIRGNICRy FRANP S %ngmf@%rwymmﬂy@ﬂﬂ)nyloxy or
trifluorometbaimdfonytiogs rarear glbo ltangenyivensagoer] 0l addto menge iereddy caBophdont or

p-tolylsulfony! . Jhe reaction i | [ri uf in the pre ?& |d- ?Fd agent,
preferably g%lé Ro%r%(lc)ein%e uags(ge,ﬁi%%}h %@%&g%aé%]% ’Afé rE%té%/?gm?rﬁéc;?n%%% alfﬁ%r%é%ﬁ{l in'régor quinoline.
The additiofasican anetrentiskancere aasiinsrRMes/dRepacsianzaccmobiéal®dentsor another salt of
a weak acidypi shgraaigeigRikalifeLrRBmAetRIBdReipsaids of potassium, sodium, calcium or caesium,
may also be favourable. Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -300 and 140, normally between -100
and 900, in particular between about 0 and about 70. Examples of suitable inert solvents are
hydrocarboPRIGRIART hexane, petroleum ether, benzene, toluene or xylene; chlorinated
hydrocarbons, such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol, n-butanol or
tert-butanolOgheeReterasyclis dietivalivascanditbojiregs pethni; tarrayagenisareNe IR o deRsiest glycol
ethers, suck,ag@tbytenegysel monomethyl or monoethyl ether, ethylene glycol dimethyl ether
(diglyme); ketones, such as acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylforMEIR R (BRA-F HiRNERZ RE de ALY E MR AR TSR S It NS S BmitRR sulfoxide
(DMS0); cateamekstbides remibiodylo 2008505878728 orihacidaihreriit aridi oiseasosipav s, such
as nitrometBBBE/BééBngenzene; esters, such as ethyl acetate, or mixtures of the said solvents.

Other heterocyclic derivatives have been disclosed as IKKe inhibitors in WO
2009/122180.
Pyrrolopyrimidines have been describes as IKKe and TBK1 inhibitors in WO
2010/100431.



Particular preference is given to acetonitrile, dichloromethane and/or DMF. The cleavage of an ether is
carried out by methods as are known to the person skilled in the art. A standard method of ether
cleavage, foV&xk3NelEi% methyl ether, is the use of boron tri brom id e. HYERIHEH BTN
removable groups, for example the cleavage of a benzyl ether, can be cleaved off, for example, by
treatment with hydrogen in the presence of a catalyst (for example a noble-metal catalyst, such as
palladium, advantageously on a support, such as cérbon). Suitable solvents here are those indicated
above, in particular, for 19 example, alcohols, such as methanol or ethanol, or amides, such as DMF.
The hydrogepatRimésdenaraibs canicteent ddseibpe msurac keivEBR abpibitbanid YO0 and pressures
between abé)#ggz%eﬁggoo bar, preferably at 20-30 and 1-10 bar. Esters can be saponified, for
example, usi C&9%eid or using NaOH or KOH in water, water/THF or water/dioxane, at
temperatures between 0 and 1000. Alkylations on the nitrogen are carried out under standard
conditions, g AR e IRVERFR¥Ned in the art. The compounds of the formulae | can
furthermore be obtained by liberating them from their functional derivatives by solvolysis, in particular
hydrolysis, or by hydrogenolysis. Preferred starting materials for the solvolysis or hydrogenolysis are
those whichreeniaishaeH esResin e srpiegied amhoramalm hydroxyl groups instead of one or more
free amino and/or hydroxyl groups, preferably those which carry an amino-protecting group instead of
an H atom bonded to an N atom, for example those which conform to the formula I, but contain an
NHR' group (in which R denotes an amino- ot?éi@r:g group, for example BOC or CBZ) instead of an

NH2 group. Preference is furthermore rting materials which carry a hydroxyl-protecting
group instead of the H atom of a hydr gxample those which conform to the formula I, but
contain an R"0-phenyl group (inRthich Ry“dengies a hydroxyl-protecting group) instead of a
hydroxyphenyl group. It is also possible for a plurality of - identical or different - protected amino and/or
hydroxyl griupsitthbe present in the molecule of the starting material. If the protecting groups present
are _differeng(frc_)m one a% E'stkllﬁbﬁﬁ@l-.\g Spa¥yy cases be cleaved off selectiyely. The _expression
"amino-protecting group” Is known in general terms and relates to groups which are suitable for
protecting (Blocking) an @eARIEYMTNalEInSt@¥Hemical reactions, but are easy to remove after the
desired chemical reactiggshgedagncagied 20 out elsewhere in the molecule. Typical of such groups
are, in particylar, unsubstituted or substjtuted acyl, aryl, aralkoxymethyl or aralkyl groups. Since the
amino-protéeting groupsdﬁF@w&?@éfla%Yltﬁ@?}ééir@Q r@&'cfmfg?&Ptﬂaeﬁ@?%hﬁégﬁEB ltheir type and
size is furthermore not ciseiakohoyibieeol i gheidpic@ysimidgh pyritdasieavidgyl- dimdggrticular 1-8, C
atoms. The expression "a¢yl: nligt : i th ' N with the
present process. It incluggi%é%{ﬁ%gr%@bﬁ gﬁgggﬁgﬁ& Ikbi’g%%%)gﬁpﬁgét@cﬁ%S?%r%&a@?:%?ﬁérocyclic
carboxylic acids or sulfob@aeidarnahdmisazaesickt IRaRIGarbiNIdHnA8fRMbIPA Bnd especially
Bty aralkanoy, SUch e e IOy such a5 ROA
utyryl; aralkanoyl, such gs phenylacetyl; aroyl, su s benzoyl, tolyl; aryloxyalkanoyl, such as ;
alkoxycarbonyl, such asﬁéﬁ%@@ﬂ%%&?@%&@@a%yl, 2,2,2-trichloroethoxycarbonyl, BOC,
2-iodoethoxAicarbonyl; adelkobegoatibonly biphehydoCGapHtpadacherizexigh) is unsubstituted or

4-methoxybenzyloxycar99§}yr(%, wgﬁ”g@?@%yb@i@ as N I?@hﬁF)’ﬁrlq&zPrg&_r@nq)ﬁy}ino-protecting

groups are BOC and Mtr, furtiermore moc,benzyl’and dcetyfl.’ The éxpression

"hydroxyl-protecting gro(@Mis-NBRisN@m0iN ifGdn A @fmGina-fRB ta.groups which are suitable

for protecting a hydroxylm@g?jmﬁg@@ma@@qgﬁqwﬁmgg RESCONeNREeefier the desired
chemical reaction has been, carrie out5eI$Jewher2e in the molecule. Tﬁical of such groups are the

above-mentioned unsub3ftotet/or SHbs RSP & APERIGHE furthermore also alkyl
groups. Thedeature and dareieithehythionyl; pyotelytinggraegy ipyratolylcadsiolgg theyaaotyremoved
again after the desired ical i . [ preference is giv ‘Oups having
0, in partcular 110, B FLLEHT AT BB L SIS B
tert-butoxycarbonyl, beryagmriisOh ogRipdelyl eherzimuagE ok ipdaaci doadre, Wikekemehzyl and

tert-butyl are partiCU|ar|YdW%%ﬂf%nEBﬁ1@Q@h#9M%fﬁréﬁﬂaéﬁﬁrﬁ&&% i IBEHA BFitHRR referably
protected in the form of their tert-butyl esters (for example Aspéﬁcj)elég%). (lf:]?e compounds of the formula

| are liberated from theirOFHRRS YSRGS Ay dHaHhs BHt téetthy GrbebiiRled - for example
using strong acids, adva@teggbleslyQisirQAT AR Hzr ¢DlesjeNIEit) . INOalONJSIDE HIBOBRYNG inorganic
acids, such as hydrochlogc, acid-qr sisifury id st NIC2C yli [ ch 21 as
trichloroacetic acid, or s%%@%&%@ éﬁc@:ﬁse é@ﬁ!@ﬁgz%g%jéluﬁge}éﬁl#%ﬁﬁ%ﬁ’ﬁgé he presence of an
additional inert solvent is possible, but is not always necessary. Suitable inert solvents are preferably
organic, for example carboxylic acids, such as acetic acid, ethers, such as tetrahydrofuran or dioxane,
amides, such as DMF, halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of the above-mentioned
solvents are furthermore suitable. TFA is preferably used in excess without addition of a further

solvent, perchloric acid is preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratin 01 The reaction temperatiirec for the cleavane are advviantacenticlhvy between ahoiit O



Pharmaceutical salts and other forms The said compounds according to the invention can be used in
their final non-salt form. On the other hand, the present invention also encompasses the use of these
compoundsWPRI2GBET their pharmaceutically acceptable salts, which cali(deU$esiletbir8in various
organic and inorganic acids and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the 22 most part prepared by conventional
methods. If the compound of the formula | containd @ carboxyl group, one of its suitable salts can be
formed by reacting the compound with a suitable base to give the corresponding base-addition salt.
Such basesHaté, for exadwpleicslkalyimatahily gerodesiminzdiyigmoetassiloxaydiyixidexsasiiym
hydroxide and lithium hydroxide; alkaline-earth.met \J roxi ch.as barium hydroxide and
calcium hydroxide; aIkaIJfﬂrﬁéfggﬁa r)'?éfg$y{§'£®>'<@¥$‘i§ él %@Yﬁgﬁfﬁéﬁl’&%&j%ﬁ%& i}lﬁwa%ﬁggoxide; and
various organic bases, fiBziRypipaekiipfeydichianoRubatituiatia meseyigtueifisedstiidedimminium

salts of the compounds af iR feyma)|! 8 dkguiseingludsedn the case of certain compounds of the
formula I, acid-addition salts can be formed b treatinﬁl these compounds with pharmaceutically

acceptable BRYanic and HREJSRIEBYHICPYSOM R HIRIHIW o RAINEIG¥BIdA7AVAS hydrogen chloride,
hydrogen bromide or hyditagizopgdigey D tieeamjioepyaeislgl adid yehussyndineasatsihereyf, such as

sulfate, nitrate or phosphate and the like, and alkyl- and monoarylsulfonates. such as ethanesulfonate,
toluenesulfonate and beh 685%@1%;0@8{8%% I%e&agly GquPc}/ Berc MCyﬁ hgxgﬁgéé%pnyéjml 4

, and othar ganic acids and corr Ing Safts thereof, such
as acetate, trifluoroacetate3]diexatenyhaipgrazinytcheste otimbinh isamsodriitgteiitprangrestdrbate and
the like. Accordingly, phafifiaceHyeally GERSRIaDISNIAY addioaRAgs Af the compounds of the formula
| include the following: acetate, adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate

(besylate), lisulfate, bisulitietds anteendieyateraathpb@iriehaaimph B TIikenats icapriglate 7ahloride,
chlorobenzoate, citrate, ¢ clospentagepropailongrg i;_iigluconate, dihydrogenphosphate, dinitrobenzoate,

dodecylsulfate, ethanestl %nate,a yurr?arr%ﬁe,cgeala tefate (from mucic acid), galacturonate,

glucoheptaroate, glucorgeotghitipreshpdcarbansksibaikyhbavivgctihate, diemssinf wiicthepeanoate,
hexanoate, hippurate, hygigeNVeridas shoRIamiteoFosoindise RApEERyRiEaaBs N opatS, iodide,

isethionate, isobutyrate, lactate, lactobionate, malate, mafleate, malonate, mandelate, metaphosphate,
methanesulfonate, metrJiPBS RO HonEhldrbl&rpHoS pRate BLAdBRREALL AtOMaEdYi&Stinate,
nitrate, oxalate, oleate, pepraestebpectinate, per-sulfate, phenylacetate, 3-phenylpropionate,
phosphate, phosphonate, phthalate, but this does not represent a restriction \Fyrthermore, the base
Cal of e Bompounds SRR3KERng & B FVE o A B A o G i opper
iron(Ill), iron(ll), lithium, madghekiors nmagrgarepsaged) bshnganese(ll), potassium, sodium and zinc
salts, but thjg.is not 23 i&‘éﬁBﬂ%dFthl‘?@ﬁe&eDt a restriction. Of the above-mentioned salts, preference is
given to ammonium; the alkali metal salts sodium and potassium, and the alkaline-earth metal salts
calcium and'magnesiunf&88iRSdhtheZesirth8URds of the formula | which are derived from
pharmaceupcally accepigénetesg@niconpen-toxic bases include salts of primary, secondary and tertiary
amines, substituted amir%es Ellso1 irbcl ding naturally occurring substituted amines, cyclic amines, and
basic ion e>?changer resi esr?q erSeXarhglgrar’ginine, betaine, caffeine, chloroprocaine, choline,
N,N'-dibenzametbhiemeatiamiical lfhsatiersaly, tHojoltregtasinegadsemarnibeie, didtdimmine,
2-diethylaminoethangl 24iReihyagunoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine,
meglumine, N-methyl-D-glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,

purines, themiy omiEeidiietbanolarine tHéethymingstiviietmd asieneoisirrepylasains wad

tris(hydroxymethyl)- methylamine (fromethgmine), but this is pot intended to represent a restriction.
Compound SRS EAE TR R BRSO ER R b e
guaternisedcasipgugieniishsuerasqigiesi pilikye hatives)fds sxakgidammedayl acithydfizstpedpgrand

tert-butyl chigride H{a@éﬂﬁeéeﬂt@ﬁie%ﬂ%hﬁéé%U%ﬁ%fmeawfﬁ’%& RHEPImAme b digdhy! and diamyl
sulfate; (Clo-C18)alkyl halides, for example decyl, do.decyl, lauryl, myristyl and stearyl chloride,

y .
bromide antPiE8iROHESARCPASEYPIRAIMBROIR RO A HRRTe and phenethyl bromide.
Both water-Grsbaibsoibd i urdsr aleeesdinthioshieaiReasttias samsbe prepared using such salts.
The above-mentioned pharmaceutical salts which are preferred include acetate, trifluoroacetate,
besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate, hydrochloride, hydrobromide,
isethionate, mandelate, meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine, but this is not
intended to represent a restriction. The acid-addition salts of basic compounds of the formula | are
prepared by bringing the free base form into contact with a sufficient amount of the desired acid,
causing the formation of the salt in a conventional manner. The free base can be regenerated by
bringing the salt form into contact with a base and isolating the free base in a 24 conventional
manner. The free base forms differ in a certain respect from the corresponding salt forms thereof with

respect to certain physical properties, such as solubility in polar solvents; for the purposes of the
inventinn however the calte othernice correennond tn the recnective frea hace forme therenf Ac



32P, 35S, 18F and 38C1, respectively. A compound of the formula I, a prodrug, thereof or a
pharmaceutically acceptable salt of either which contains one or more of the above-mentioned
isotopes an¥WOr813861802topes of other atoms is intended to be part of the BfSSERKY/BFRION. An
isotope-labelled compound of the formula | can be used in a number of beneficial ways. For example,
an isotope-labelled compound of the formula | into which, for example, a radioisotope, such as 3H or
14C, has been incorporated is suitable for medicarhent and/or substrate tissue distribution assays.
These radioisotopes, i.e. tritium (3H) and carbon-14 (14C), are particularly preferred owing to simple
preparationTanctexcgllenidematodiltys tedpovearisniotdienie neaindes ciangiamptesdasieirium
(2H), into a,com d of the f la | has. ther. tic nia ing, to_the higher metabolic
bty of (18 e s e g RS o S oo
increased i Re/teHaIPIFErog evatvehigeekamichneriecontwidkuphdteiossvid lNtigprezent a
preferred epbadinb@ntaiy mespent fBV@sayﬁg'ﬂéragaﬂtefsckﬁ@@Hsss%ngﬁww Sighsciongudla | can
n

usually be prepared by carrying out the procedures dis-closed in the synthesis schemes and the
related desBAPBACThAIR BRIAN AEHGE Ih IR DRPAPIRER FiG EHEHY D REBPRYBRE replacing a
non-isotopeatwoetiied teaktant/byt@meadily available isotope-labelled reactant. 26 Deuterium (2H) can

also be incarporated into,a compound of the formula | for the e in order to_manipulate the
cxidative BB dr R P e e S B L AN o1y et
isotope effeteidnsartiangeoieseribed fiar exiopldnreholiorhgran résbite Fom(E9@hange of isotopic
nuclei, which in turn is caused by the change in ground state energies necessary for covalent bond
formation after this isotopic exchange. Exchange of a heavier isotope usually results in a lowering of
the ground SEREEERFICIbred eRBRIBIIBEI SR BT R ATRRUAL LR SIBHIATR &fPlPrate-limiting
bond breakpgearnifaidwhedlhbieakagedestishibrosdadbe iviaifity e, 3\zadaicapditd wgiamaloag the
coordinate gl mult tredyctipadtion e praduct distibuin raton capbe Aligred substantally. For
explanation: 7 BN 1 58nded 0% HANSonat0 a‘ a non-exChangearBf)e poé’itlon, FAte differences
of km/ko = Rrphysicigical. If this rate difference is successfully applied to a com-pound of the formula |

that is suscepLBIGhOMdAIRRe8R PFaIke-BLIRISHOBRELAR BB CaRRGEE AFISAIBLMAEgH and

result in improved pharmacokinetic properties. When discovering and developing therapeutic agents,
the person SRIMEERAMERA %‘i’(é?ﬁﬂ@%”@p?l-ﬂﬁ@%tMH\%‘%BRH@%'}S%\%HH%@T?W%IQ%@%ing desirable
in vitro progeldeandt ¢dreagaaadee to assume that many com-pounds with poor pharmacokinetic
profiles areirc,nusgc\algatﬁg é m%)r%ip%ti\gﬁnmeterlg\(l)gs io'nlnrveiﬁlrr% ilriw\é ! rnnigrgs : malsgsgaIY rcrl#]rrently available
provide vallaBIR fRformation on e COUTSE of GXIdAVE MEtabonsih OF this tyﬁ’e, Which in turn permits
the rational afesiiornfapepiiate disoispovsidetiestioomaiko ithgtretnpiiondd dtaldivatemalh resistance
to such OXiQﬁég/@sg}%T&iQﬁ'&?%r%i%‘m@ﬁ”t improvements in the pharmacokinetic profiles of compounds
of the formula | are thereby obtained, and can be expressed quantitatively in terms of increases in the
in vivo half-feErPyeesinfe fRrRiiat i SURMING RIBIPELAIS  #EEP[TRASSES APE LTI She dose
response cuneHAk DI edthl & raneciredermasnotied pesdiclegicantendirpe and materi-als costs. The
following is intended to illustrate the above: a compound of the formula | which has multiple potential
sites of attack for oxidative metabolism, for example benzylic hydrogen atoms and hydrogen atoms
bonded to alhgriogentaiwalsisrplaiparted s ussofiesdbiwsadd theesdmpdhiotsvatites eomiidatisns of
hydrogen ajoms GeeneRiReed 24 SaUISHHE RIS SMENR| SRE%atBOst 0f 3ll phihege fiydrogen
atoms have been replaced by deuterium atoms. Half-life determinations enabie favourable and
accurate detetthihd erﬂfFlé/O&(tent of the extent to which the improve-ment in resistance to oxidative
metabolismTivagdrapseatclmityipreasraiblisrantarevivesdshaisombad ddmpbimeparent compound can
be extended by up to 100% as the result of deuterium-hydrogen exchange of this type.
Deuterium-hydrogen exchange in a compound of the formula | can also be used to achieve a
favourable mwlificatittonoethtesriottisotitenpoccdarnf dheHorstaliingrudsgisuhdrapbenerttoadiminish or
eliminate uplasiechipxie rRihalS of 05 RKBIRIS of AAGKIIS ARG SRS IR T2idatve

carbon-hydrogen (C-H) bond cleavage, it can reasonably be assumed thatthe deuterated analogue
will greatly BATMISEBHEMYvSRD[S salittiGYIOMAE FRHSRERPITRTYS RSk F AR IBEFREURr oxidation
is not a ratetggtermining step. Further information on the state of the art with respect to
deuterium-hydrogen exchange may be found, for example in Hanzlik et al., J. Org. Chem. 55,
3992-3997, 1990, Reider et al., J. Org. Chem. 52, 3326- 3334, 1987, Foster, Adv. Drug Res. 14, 1-40,
1985, Gillette et al, Biochaoispguigd(@0hadameasit, 1994, and Jarman et al. Carcinogenesis 16(4),
683-688, 1993. The invention furthermore relates to medicaments comprising at least one compound
of the formula | and/or pharmaceutically usable salts, tautomers and stereoisomers thereof, including
mixtures thereof in all ratios, and optionally excipients and/or adjuvants. Pharmaceutical formulations
can be administered in the form of dosage units which comprise a predetermined amount of active
ingredient per dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to

700 mg, particularly preferably 5 mg to 100 mg, of a compound according to the invention, depending
non the condition treated the method of adminictration and the aae weiaht and conditinon of the natient



30 Solubilisers and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as, for example, peppermint oil
or natural sWeEREE8187%Saccharin, or other artificial sweeteners and the IikKBCEAHIMEN32Be added.
The dosage unit formulations for oral administration can, if desired, be encapsulated in microcapsules.
The formulation can also be prepared in such a way that the release is extended or retarded, such as,
for example, by coating or embedding of particulatédmaterial in polymers, wax and the like. The
compounds of the formula | and the pharmaceutically usable salts, tautomers and stereoisomers
thereof can also be administered in the form of liposome delivery systems, such as, for example, small
unilamellar vesicles, large unilamellar ggsicles and multilamellar vesicles. Liposomes can be formed
from various phospholipids, such as, jor example, cholesterol, stearylamine or phosphatidylcholines.
The compounds of the formula | ghdthe pharmaceytically usable salts, tautomers and stereoisomers
thereof can also be delivergd-tsi lpnal antibodies as individual carriers to which the
compound molecules are coupled. The comf)ounds can also be coupled to soluble polymers as
targeted medicament carriers. Such polymers may encompass polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylarpidophenol, polyhydroxyethylaspartamidophenol or polyethylene oxide
polylysine, SuB8itDt&d Hisafits)ie dercaRanRgschripaigdds RlaiTurthermore be coupled to a class of
biodegradable polymers which are suitable for achieving controlled release of a medicament, for
example polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters,
polyacetals', SI%% &Pﬁfﬁp‘gﬁﬁf‘?&%&ﬁg&%&@rmtes and crosslinked or amphipathic block
copolymers of hydrogels. Pharmaceutical formulations adapted for transdermal administration can be
administered as indegg_u&g_rp_t plasterg,for extended, close contact with the epidermis of the recipient.
Thus, for example, the active ingredient can be delivered from the plaster by iontophoresis, as
described in general terms in Pharmaceutical Research, 3(6), 318 (1986). 31 Pharmaceutical

compoundsRanrie RIREIQREH MG vldRiRECATMafarandated as ointments, creams, suspensions,
lotions, powders, solutjons, pastes, gels, sprays, aerosols or oils, Fo gﬁ treatment of the eye or other
extornal io BT B Emple b i A ARG N B8 RSP B 2s topiea
ointment or cream. In the case of formulation to give an ointment, the active ingredient can be
employed e&her with a paraffinic or a water-miscible cream base. Alternatively, the active ingredient
can be formulated to give a cream with an oil-in-water cream base or a water-in-oil base.
Pharmaceutical formulations adapted for topical application to the eye include eye drops, in which the

active ingreglent is dissqha @ metsRESHIRENM S WHABIR.ABIDABI HePRBIVURHRIraSHRAMISVARIVeNt.
Pharmaceutical formulations adapted for topical application in the mouth encompass lozenges,

pastilles ang FRORAMRIARE LS IRIFRAE R AFPnulations adapted for rectal administration can be

administered in the form of suppositories or enemas. Pharmaceutical formulations adapted for nasal
a.dm'”'s”at'é?HdVlESr‘%h&%éhoer 88(&'% Egebﬁ}ﬁﬂﬁﬁ 'ﬁ?%%' ﬁSH‘iREESr?e%??{sSSE‘i}QY"deV having a particle.
size, for example, in the range 20-500 microns, whichis administered in the manner in which snuff is
taken, i.e. by rapid inhalation via the nasal passages from a container containing the powder held

close to theAlRR aridisbigwormaiziiens it afmgigtiRNRS Magain MuRARRFR AP ToWHIIA liquid as
carrier substance encompass active-ingredient solutions in water or oil. Pharmaceutical formulations

adapted for aUHRRRFPRIGHTY PHSHED T BRSHass finely particulate dusts or mists, which can be

generated by various types of pressurised dispensers with aerosols, nebulisers or insufflators. 32
Pharmaceutj i aginal igtrati dmipistere saries,
tampons, cr%?#ﬁ@%%%%l%es, ofn%g?;(\éﬁgg} fgfr%%ﬁ%%%as’. %ﬁ?ﬁ%gge%t%a?‘f?ﬁéh é?%r?s%?édapted for
parenteral ddhsiratdrasioh rieferRPiRissamgthvh fHghesnarstetiy.iRjepibrisseiaryhPedhprising
antioxidantss dNiffersceasteyier et and fRlHERMdAY BrSRpeR)WuCch. thedoratHiabioRisirendered
isotonic with the blood of the recipient to be treated; and aqueous and non-aﬁl%eous sterile

suspensiond:avAlch 7N EE MBIV s s BENRE PR Und tickeh s TRERS RO dnk cdrfbe
administereti3n sgjle-2l0serd, Baditduisdmantalner-heivamp e stglet  mpsthpiples wnd-eiald; and
stored in fr -dri ii tate, t ifi f steri rrjer liquid, for
example wa _eﬁf?(%%%?e tgﬁﬂlfaqu?z?sr,jéai?nﬁ%gﬂéﬁyégy%é%?g?@gg E%%E%@a@ %%é%ﬁ%gri solutions and
suspensiontifiweprethyl-accordance with the recipe can be prepared from sterile powders, granules
and tablets. It goes without saying that, in addition to the above particularly mentioned constituents,
the formulations may also comprise other agents usual in the art with respect to the particular type of
formulation; thus, for example, formulations which are suitable for oral administration may comprise
flavours. A therapeutically effective amount of a compound of the formula | depends on a number of
factors, including, for example, the age and weight of the animal, the precise condition that requires
treatment, and its severity, the nature of the formulation and the method of administration, and is
ultimately determined by the treating doctor or vet. However, an effective amount of a compound

according to the invention for the treatment of neoplastic growth, for example colon or breast
carcinoma i aenerallvy in the rance from O 1 t0 100 ma/ka of bhodyy weiaht of the recinient (IMmammal)




The invention furthermore relates to medicaments comprising at least one compound of the formula |
and/or the pharmaceutically usable salts, tautomers and stereoisomers thereof, including mixtures
thereof in alMat? 942404874t least one further medicament active ingredient. PEERYEHAG33Mo relates to
a set (kit) consisting of separate packs of (a) an effective amount of a compound of the formula |
and/or the pharmaceutically usable salts, tautomers and stereocisomers thereof, including mixtures
thereof in all ratios, and (b) an effective amount ofl& further medicament active ingredient. The set
comprises suitable containers, such as boxes, individual bottles, bags or ampoules. The set may, for

example, converigestipakaie piaiecaldbsdenctesaikyinedrgm efiestive Ron@Btnbmsopreferaiyof the
formula | and/Qr the pharmaceutjcally usable salts, tautomers sterepis rs thereof, including
mixtures théﬂ%%% %['ﬁ@lﬁgggpghg%é%rl'l@@c N/%/E'r%%%ur?ﬁoggéfér g’rqrenré%l%g%(égﬁgitﬁ}%(ﬁfgredient in
dissolved ottifjgpiemsityiopentgBRmrthinwsitibi tefiterritle compounds of formula | for the use for
the treatmepyaf GaRREE SRR ITKRIRRTY RRRA AN S IRBRRBRET NAS br iy BESRESiRd/or

rheumatoid arthritis, psoriasis, artherosclerosis, retinopathy, osteoarthritis, endometriosis, chronic
inflammatio® Znlrer cOFPRY <h EIEAS 0id8ELIES SRR TS EAEBENE . The invention relates
to the use aflomsmpeterdsipf Aaendres imdhmetepaatiancial mkdicaviagtif® detdraaimeambiohcancer,
septic shock, Primar en Angl ucoma AG). hyperplasia, rheumatojd arthritis, psoriasis,
artheroscleP(;]selsc,)rr’rr}é'{’%(r)?é)gffa'}yj,aé19 })g@oagr ?{tiésskgr%ghnﬁ)esﬁc%g{)s?ec@ref%e% rﬁ’rﬁagzonrﬁ;ﬁg%ﬁs
neurodeger@adivinciddiinssisddh atomszmaiyrizg sefitasesddyThe invention relates to a method of treating
a mammal having a disease selected from cancer, septic shock, Primary open Angle Glaucoma
(POAG), hyperplasia, rheumatoid arthritis, psoriasis, artherosclerosis, retinopathy, osteoarthritis,

endometrio&iSnRls@lN aif HRRIBRCRRRIUPERIUIRIGEARPHFNER S e stich ASTEHAIRRS disease,
wherein theAneghadisiometices athpistaring itorerptyinpbpyh @apeuiicalgfieobve/pzmint of a

compound of formula.l, T resent compounds, are syjtable as pharmaceutical active,igpgredients for

mammals, §é‘{(§8§f§/”f%’r“mrﬁé%ﬁs?ﬁw?ﬁee oA nﬁgﬂ’gﬁdﬂéooﬁt‘;'é%efﬁ&gngt?’d?lsé'a’s{e% an |’r2ﬂammatory

diseases. THaRtBtROprtidrebatpissingasyarly ntamnalizhsptvipsnioh dxkmpléa prina&species,

particularly humagjes fodeRnRNING eRissiFalB AP NBMstaLS SRR g PRsngoumdags. cats, etc.
or

Animal models are of interest for experimental investigations Erow ing a model for treatment of

human disédS8YHe' s%s%reb@o%‘lff}'BF@YJBFEIEMHPHQI?WE%%@P i BN IP o HPYArRIB&E¥brding to the
invention can pefdeserdeadiby ikyitravasist, By@eally Catotisreaiidhenne histeprmaedovapyla

compound ?S%corgdir\gbtgttﬁquiov&tnIion a_&f\L/] rliotté%_(b%qtzlenrt{re}ﬁi&r)\rso Fr?étﬁ eriod of time which is sufficient
to allow actlvepag%%ts dich5e At F’g%\(h S thduce & ceffliar response’such as expression of a surface
marker, usually between about one hour and one week. In vitro testing can be carried out using

cultivated gy l,0lagA B DhARTS RS TG PRIOHILAISUERSEIIK Sipepssed are

assessed by flow cytometry using specific antibodies recognising the marker. The dose varies
depending BrPfRBYSYERME CorfibRIY BRRPPHRNG WA s AR IqHD PR BthaRis &€ A therapeutic
dose is typigatyissridiciemt pside@blyitorpduesdbecnpiesined eel-paphtsianyn hertarget tissue
while the viapipﬁg of hhe atient is ma_iﬁltgined. hThe Itre:dtmfent is ge heraII conFinL_Jed_untiI a considerable
reduction hBS0CCORE , oF e?xrgm%rlg AL PTYRIFRN6 Gt 5054 FEGUIEHOR {heen Lef? bmdgh, and may be
continued upihetbyéstiainy ipbanpleoumiesirechiteizharyldetestedrip-tmihapiyengb ¢-omidentification of a
signal transﬁi-%‘?éWIBﬁ#ﬁW&XeﬂW 6@!‘ me@%imtmg;ﬁmm%gqﬂ_v&rious signal transduction

P

pathways, various scientists have developed suitable models or model systems, for example cell
culture modsRTHBPEARYRNRALG= 1A, ENMEDY1a07esHony88esy): rdt&els of transgenic

animals (fopexamatertriigoaball, Oneegens.calitkydher 06 6-7 /v 2y F-afshodpiaibainagnenyf, certain
stages in the srianaI transductio ca?cade Iinteractin co Plﬁndslcan be utilised inlo der to modulate
the signal (R BiathBie ERASRE RS BYEN B el S UBTSEY: 85 16s) HUBRAB AR Recording
to the inventieoigae sdsodiengetudbarpiptensiyrasstibd kil aseddpebde ot Signdifitrarghectybn
pathways in,anirals angiey eelb iyrs nagleis BpARAE Siicaldiseasesdneniioged dnhis application.

Measurement of the kinase aCtIVI%%_I‘S a technique which is well known to the person skilled in the art.

Generic teSPSRRANRYIr Sre Hetferminidh oS kR34 adhiGloIRRNG B bRtiefeRNRSYbxample histone
(for example-hlessiztralor bRyl et dG964-BoSm3phagps 333dRRbreutbeorrsinsnyesn peotein, are
described irclj.theigltt?_r _tué rg)obexa]mple Campos-Gonzalez, R. and Glenney, Jr., J.R. 1992, J. Biol.
Chem. 267, BES Y458 E’ Br¥he'identification of kinase inhibitors, various assay systems are
available. In scintillation proximity assay (Sorg et al., J. of. Biomolecular Screening, 2002, 7, 11-19)
and flashplate assay, the radioactive phosphorylation of a protein or peptide as substrate with yATP is
measured. In the presence of an inhibitory compound, a decreased radioactive signal, or none at all, is
detectable. Furthermore, homogeneous time-resolved fluorescence resonance energy transfer
(HTR-FRET) and fluorescence polarisation (FP) technologies are suitable as assay methods (Sills et
al., J. of Biomolecular Screening, 2002, 191-214).



Other non-radioactive ELISA assay methods use specific phospho-antibodies (phospho-ABs). The
phospho-AB binds only the phosphorylated substrate. This binding can be detected by
chemilumin®¥@aAt¥144¥i a second peroxidase-conjugated anti-sheep antiBEAYURBEL083240, 2002,
Biochem. J.). 36 The present invention encompasses the use of the compounds of the formula |
and/or physiologically acceptable salts, tautomers and solvates thereof for the preparation of a
medicament for the treatment or prevention of cantér. Preferred carcinomas for the treatment originate
from the group cerebral carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach caigiparmeultaty pgefel shiscuwmraptdong waisine masbbstielieanoerm dhddy diev ondsyb of
preferred forms angcer, ar tc agmia, lun 7@2 ocaLcino, ll-cell lung carcinomas,
pancreatic éﬁ?}uégcﬁ %ffi%%?é'é%binégg%%%{ Urg‘géé?ﬁihgmag @%@ﬂ%ﬁ@?@%ﬁg%ﬁj‘éﬁ §ée of the
compoundd@Hﬁ%@@NﬁBfﬁel and/or physiologically acceptable salts, tautomers and solvates thereof for
the preparation of a medicament for the treatment and/or control of a tumour-induced disease in a
mammal, in which to this method a therapeutically effective amount of a compound according to the
invention isARIRIGISIARIY €620 8EK iR h RYERSs BlIERZPLAtMEREOM IRAAYk (RR* AFABNt varies
according tentheoparporitiy diseiasdiayidicarohe, detepviyiethiagit®lpeeson skileitinishameubatthout
undue effort. Parficular preference is given to th for the tmentofa disease, where the cancer
disease is afustgﬁdg fu%nggﬁg)r ? 'eg rs@%%@rﬁ@&é%%éf@gk@%ee ég%%Z?PE'r%Eth%’rgﬁi %BYH(%LI‘S of the
squamous @ptﬂl‘iﬂli(t@fﬂzib@@ﬂ)ﬁfder, the stomach, the kidneys, of head and neck, the oesophagus, the
cervix, the tnxfotsirem@am&elo?@ﬁ&e@ﬂsglﬂw; hadr ainribspiazsRhR Meassialdes) Ahe lymphatic

system, the stgmach, the larynx and/or the lung. The solid tumour is furthermore preferably selected
from the grotfy 18RI AaRNAENCIRS AU A c RIPRIYAEIRERAUN Y O EHOSIRZ M cRFCH IR blastomas,
colon carcingrizh &drReRstvRETIandSuRisRse by DHhSDOAS TN RO)he Oedia/treatreatment of
a tumour of the blood and immune system, preferably for the treatment of a tumour selected from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute lymphatic leukaemia and/or
chronic lymphatieftsakiyetanrotesompeyinfentidhicnythommond, istidazdlyl tiyrazelyf th@zdppounds
according testhe RNeriRLL i RS HESRENEI AR NSPRbRIRHASs WhstBdhRiRans RIRIEY originates

from the group osteosarcomia, osteoarthritis and rickets. The compounds of the formula I may also be
administerediSMOHEWarHY in O BAKRR6eM-known therapeutic agents that are selected for their
particular usefulness against the condition that is being treated. The present compounds are also
suitable for gembinatign with known anti-cancer agents. These known anti-cancer agents include the
following: oBe B SH AL HIA) ToQUT Ll oGt e b detor RILBL T L Bh reo QM hodulators,
cytotoxic agrshys, pratphokfarepyd AybhtisaireiyylseotaitytriarsforageomiitiinametinG-CoA reductase
inhibitors, HIV protease inhibitors, reverse transcriptase inhibitors and further angiogenesis inhibitors.
The present compounds are particularly suitable for administration at the same time as radiotherapy.
"Oestrogen'T8LRIR I AROULPRORS Fefel i Boibrlan dsPrHieH drtersierail 6rohfbit the binding of
oestrogen to the receptor, regardless of mechanism. Examples of oestrogen receptor modulators
include, bqure not irlniﬁedt taér@{ﬂjﬁn, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
fulvestrant, f Sﬂggigl-o opfopoxy-4- methyl-24442-(1-
piperidinypétimoeigidngepatasiSbenzopyran-3-yljphenyl 2,2-dimethylpropanoate,
4,4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646. "Androgen receptor modulators”
refers to compounds which interfere with or inhibit the binding of androgens to the receptor, regardless

of mechanidOELERPIEE Mty ragicas MASHISENSMIRERIHER RA6R MRY BRI Qlreductase
inhibitors, ndiseveves,dluamidepbicadutaimisie dastrele and abiraterone acetate. "Retinoid receptor

modulators. befers to compou dsfwhicr ipterfeﬁe with or inhibit th@. bigdinﬁ, of reO%noidibto trge receptor,
regardless of R AY S AT RS IL LI YIRS & PSS TS RA ST RR Ao G Edes
tretinoin, 13BcisHr@liMaiDagistepsoisamibnioitoaviel, Erdiftuoradmetndommidsnes AIMPBSETHBNS.
trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxyphenylretinamide. "Cytotoxic agents" refers to
compounds which result in cell death primarily through direct action on the cellular function or inhibit or
interfere withCEENARPHSIEISHRKEAR SEARS NP sIAIRAAMMRAOLE GRS oM ddators,
microtubuliryinbibioeaaner® potsersgihasiba haso frxampesrefcidatmeanggniadneltede, but are not
limited to, tirapazimine, sertenef, cachectin, ifosfamiae, tascbnermin Io%ifig ine (ﬂa1rb§|plati§:_|
altretamine,a%Pélghl R G R R OIS R USRS 5% gb&tfﬁ, QIR At,
temozolomide, heptaplatin, estramustine, improsulfan tosylate, trofosfamide, nimustine, dibrospidium
chloride, pumitepa, lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,
cis-aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide, GPX100,
(trans,trans,trans)bis-mu-(hexane-1,6-diamine)-m4diamineplatinum(11)]bis[diamine(chloro)platinum(1
1)] tetrachloride, diarisidinylspermine, arsenic trioxide,
1-(11-dodecylamino-10-hydroxyundecyl)-3,7-dimethylxanthine, zorubicin, idarubicin, daunorubicin,

bisantrene, mitoxantrone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston,
2'_daaminn-R'-mornholinno-12-denovn-10- hvdrovvearminomvein annamvein aalariibhicin elinafide MEN



39 ethypamino]benzo[g]isoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-dihydroxy-2-
(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]acridin-6-one, N-El42(diethylamino)-
ethylamino]YYh381Rd28% oxo-9H-thioxanthen-4-ylmethyllformamide, PCT/US2012/033200
N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
64[2-(dimethylamino)ethyllamino]-3-hydroxy-7Hindeno[2,1-c]quinolin-7-one and dimesna.
"Antiproliferative agents" include antisense RNA ai DNA oligonucleotides such as G3139, 0DN698,
RVASKRAS, GEM231 and INX3001 and antimetabolites such as enocitabine, carmofur, tegafur,
pentostatin felexiflugittine , |krinretrezaito i databilvemcap e aridbimehighl ded abiies IS ytar abgignacdasfate,
fosteabine sodi )@i te, raltitre arﬁt'tr i itefur, tiazafurin, decitabine, nolatrexed,
pemetrexedrﬁ)lgé%z%\% i%%!?g?v e%hxé;%de%é éy}ﬁglgr%%:@ﬁoirﬁ? gg-ﬁ%ﬂréolm% ﬂﬂe\'\r’\qﬁ -deoxycytidine,
N45-(2,3-dihydrobenzofuryl)sulfonyll-Nr(3,4-dichlorophenyOurea,
N644-deoxyn4gN242(ﬁ),4(E)-tegéq&@§qjﬁg@ql,lghyﬂylmfgm,l- NGB sRARaSRRPYranosylladeni
ne, aplidine, ecteinascidin, troxacitabine, 442-amino-4-oxo-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-
1,4-thiazin-6-y1-(S)-ethyl]-2, 5-tH&AELL [HRIBFAIY SBEZA RYSIRH P XRTBIO r SAFHPLAHBURRS
11-acetyl-8-(carbamoyloxymethyhsdiistimunstt 6rmeshoxyr s opstifu et diaaatoRaeyde7oN] .0.0)tetradec
a-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexol, dexrazoxane, methioninase,
2'-cyano-2'-deoxy-N4-palmitoy1-1-B-D-arabinofuranosyl cytosine and
3-aminopyrldile-2-cadsoxaldehy@aates sereityhrivaiainis. insisidlitechovenagentd* ardoisoblude
monoclonal antibodies to growtlfagiersiiarinaathesetsigaundats apgiogRgsis inhibitors”, such
as trastuzumab, and tumour suppressor genes, such as pS3, which can be delivered via recombinant
virus-mediated gene transfer (s€e3s t A8 665! &%f%}émple). Test for the inhibition of
IKKe IKKe - Kinase Assay (IKKepsilon ) Summary The kinase assay is performed either as 384-well

Flashplate assay (for g.q. Topcount measurement). 40 1 nM IKKe, 800 nM_bjotinylated IkBa(19-42)
peptite (50iE06.06- B kKR DR L B B e R F Rt 0.3 pCi
33P-ATP/well) are incubated iniacxazplyb| tines oty 6@y LidLo pylm OF SrideatiMitargzadgtat, 0.1 mM

EGTA, 1 mM Dithiothreito1,0.03,44 B3R ®dcHooPfiordid SsBIRRiaRab hamavily comitgut test
compound for 2 hours at 30C. The reaction is st(;ggér% with 25p1 200 mM EDTA. After 30 Min at room

temperature the liquid is removEHtHigd 8%k (el edthiabs RhtrCIOIPHBYs EB4RIA BhIoride
solution. Non-specific reaction igGietgC@aRP;in presence of 3 pM MSC2119074 (BX-795).
Radioactivity is measured with Topcount (PerkinElmer). Results (e.g. 1050-values) are calculated with
program tools provided by the 1T-department (e.g. AssayExplorer, Symyx). Test for the inhibition of
TBK1 Enzymid Test mary Teekirpw idysayhicipisigrebatisiesonmednoRidigiiutechbyay; assay (for
e.g. Topcount measurement. 0.6 nM TANK binding kinase (TBK1), 800 nM biotinylated MELK-derived
peptide (Biotin-Ah-Ah-AKPKGNKDYHLOTCCGSLAYRRR) and 10 pM ATP (spiked with 0.25 pCi
33P-ATP/wWBIare indi®ated in SRS BYATBYEPIRATEN ¥h N RIRSISY I @R AVRFIRELS2EN PnM
EGTA, 1 mM DTT, 0.02 % Brij3wh2 igouBSibsptdiécbdmiibrssubitnutde sy cormpmooahfor 120 Min at
30C. The reaction is stopped wi 200 mM EDTA. After 30 Min at room temperature the liquid is
removed and each well washed ric(e&l\kﬁth %ap%g%%’sodium chloride solution. Nonspecific reaction
is determined in presence of 100 nM Staurosporine. Radioactivity is measured in a Topcount
(PerkinElmep) Results (e.g. 1CHanmlueshare cRleHiRtsd vt PLRyAR IRR(S RIevidemhbyithe
1T-department (e.g. AssayExplorer, Symyx). Cell Test 41 cel/MDAMB468/INH/PHOS/IMAG/pIRF3 1.
Scope Although TBK1 and IKK?VAINHERE Rh&mMNe1siasRidrd i RRA T {nEecdoHRE M%RBonse, recent
findings have pointed towards a¢pladed BPK laagd KdisnRamiiorresdanragericteaosfomsation .
TBK1 was identified as a RalB effectar in the I%z_as-like (Rap-guanine nucleotide exchange factor (GEF)
pathway that is required for Ras-%ﬁe@%%e HWsformation. TBK1 directly activates IRF3 which, upon
phosphorylation, homodimerizes and translocates to the nucleus where it activates processes involved
with inflammagion, imraune regulatign.Call seyivalprgproliferation. This assay has been devised in
order to assess the efficacy/potency of TBKI/IKKc inhibitor compounds based on the
immunocytochemical\éetection denRISR & localised phospho-IRF3, a target directly downstream of
TBK1. Treatment withgPolyinosiggnpal¥aitidy lHeacid (poly(I:C), a synthetic analog of doublestranded
RNA (dsRNA), a molecular pattern associated with viral infection which is recognized by Toll-like
receptor 3 (TLR3) is used to induce TBK1/IKKe activity and IRF3 phosphorylation at Ser386. 2.
ASSAY OVERVIEW



Day 1: MDA-MB-468 cells are detached with HyQ-Tase, counted, and seeded into a 384-well clear
bottom TC-surface plate at at density of 10,000 cells per well in a total volume of 35ul complete
medium. AP IEENs are directly seeded from frozen vials. Day 2: CeR§ HESHEARRM with
inhibitor compounds for Ih prior to Poly(I:C) stimulation. After 2h of incubation with Poly(l:C), cells are
fixed in (para)formaldehyde (PEA) and permeabilized with methanol (MeOH). The cells are then
blocked and incubated with an anti-pIRF3 antibodyl &t 40C overnight. Day 3: The primary antibody is
washed off , an AlexaFluor488-conjugated secondary is added, cells are counterstained with
propidium iodide folloRéd by imageoessipisitioh funylMPidalitaplyighl\tointerdzsaiderr4313,Reagents,

Materials cells : ATCC HTB 132, Burger.lah (MP-GB.2010-32701 -MB-46 ).pladi edium =
culture medium: RPM! 1640, In%%ﬁ%ﬁ’%é? Xﬁﬁ'%—zéy ﬁz};ﬂr(}fé’\éﬁ@{'ﬁgg}% QZ%E@%ﬁugmax,
Invitrogen #35050-038 1mM NatnaHpFijuiRt oI matrogendististn e Peh, Cftrandac O CO2 plates

-black! clear bottom 3gAwe11 baAREsieMiHrGMENeS URSIBRNIHRR 39806 SERiRRE(B1090
subcultivation:HyQ-Tase, Thermq Scientific HyCIonein#égty30030.0l other reagepts: Poly(I:C) ([MW),

Invivogen # tlrl-picw (prepare 2@?&5})&9&5& alpdfifde dértdalidBokR 3 i}?’waterbath, slowly
cool to RT, store at -200C in aligObig)Ceferhaadronbitek) 3608 RIO74A-4 = BX-795 (1050 :

200-800nM) inhibitory control: 10pM. MSC2 74A-4= BX-795 neutral control : 0,.5% DMSO0 a IOpoint
dose-response curve l_vf\;el?h MSC&%’I@S‘??%ME iﬁ) @nyg%/ Eﬁﬁ?lﬁg SéﬁﬂLf’é'a‘BKP%ﬁ%é'ﬁr%’égn II:j-:ipes, Merck
#1.10110 PBS Ix DPBS , Invitroigerazolyl. 30igzntylakisleytieoyimitiayb|thiars 6t agelbure EM Grade),
Polysciences # 18814 (storage fRibhifakceBen 8Pvhich is unsubstituted or mono-, di- or trisub-

stituted by A, (CH),Het', (CHz),Het?, OH, OA, OAr, Hal and/or

(CH,),COOR?®,
Het' denotes pyridyl, which is unsubstituted or monosubstituted by A,
Het? denotes pyrrolidinyl, piperidinyl, morpholinyl or piperazinyl, each of

which is unsubstituted or monosubstituted by OH, COOA',
CON(R®)2, COA and/or A,

A denotes unbranched or branched alkyl having 1-6 C atoms, in
which 1-7 H atoms may be replaced by F,

A denotes unbranched or branched alkyl having 1-8 C atoms, in
which one or two non-adjacent CH and/or CH, groups may be
replaced by N and/or O atoms and/or in addition 1-7 H atoms may
be replaced by F,

R® denotes H or unbranched or branched alkyl having 1-6 C atoms, in
which 1-7 H atoms may be replaced by F,

Hal denotes F, ClI, Bror |,
n denotes 0, 1, 2, 3, 4 or 5,
p denotes 0, 1 or 2,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for their preparation are,
in addition, prepared by methods known per se, as described in the literature (for
example in the standard works, such as Houben-Weyl, Methoden der organischen



43 Methanol, Merck # 1.06009.1011 (-200C pre-cooled) Goat Serum, FAA # B15-035 (storage 400,
long time -2000), final conc.. 10% BSA (IgG and Protease free, 30%), US-Biological # A1317(storage
40C, long tiNN® 29348€38Thal conc.: 2% Tween 20 Detergent, Calbiochem #BSBATAAYEOPAYY RT),
(prepare 10% stock in water; final conc.: 0.1%) anti-pIRF-3 Rabbit mAb, Epitomics#2526-B (storage
-200C), final conc.: 1:2000 in PBS /2% BSA Alexa Fluor Goat-anti-Rabbit-488, Invitrogen # A11034 or
# A11008 (storage 400, dark), final conc.: 1:2000 ih/PBS /2% BSA /0.1% Tween Propidium lodide (PI),
Fluka #81845, 1mg/m1 in H20 (storage 40C, dark), final conc.: 0.2pg/m1 4.Procedure Seed 10,000
cells/well/38Hepific punieiesRiP Bigadid W reafistnih Glecly/ THeambdattory3Sdungdrhottope cell culture
plates Incubate for 2 h at r e rature on H1 h foll d.hy fu incubation.for 22h at
37c, 506 CO ARG SO R 8 S T RS Comvo
reagents (8kse eanalseme middeoherio al TVIGTEdtoews iPe2emwhidbpse pel mentieredesOtonc.:
0.5% serial&@ér[i@,rbg{é;pds from 10mM stocks (Remp) 10 steps, 3.16fold in DMSO 30pM 9.49pM 3pM
0.95pM 0,3pM 0,095pM0,03pM 0,0095pM 0,003pM0,00095pM Incubate for 60 minutes at 37C, 5%
CO2 and 90% rH 44 stimulation treatment: Add 10p1 Poly(l:C) to all wells except for unstimulated

controls suctothpbariisadfabedeniraiorcan oedaginlos ectrreedoisteaktizgnegmpbundd o1 ABS) (5fold
conc.) formula Il with a compound of formula Ill.
The compounds of the formula Il and of formula Il are generally known. If they are

novel, however, they can be prepared by methods known per se.

Depending on the conditions used, the reaction time is between a few minutes and
14 days, the reaction temperature is between about -30° and 140°, normally between
0°and 110°, in particular between about 60° and about 110°.

Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum
ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol,
n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol monomethyl
or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones, such as
acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as dimethyl
sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic acid or acetic
acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such as ethyl
acetate, or mixtures of the said solvents.

Particular preference is given to ethanol, toluene, ethoxyethane, acetonitrile,
dichloromethane, DMF, n-methylpyrrolidone and/or water.

In the compounds of the formula Ill, L preferably denotes ClI, Br, | or a free or
reactively modified OH group, such as, for example, an activated ester, an
imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methylsulfonyloxy or
trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C atoms (preferably



Incubate for 120 minutes at 37C, 5% CO2 and 90% rH completely aspirate supernatant 4- Fix cells:
Add 100 pl 4 % Paraformaldehyde in PBS Incubate for 15 minutes at Rl Wash 3x with 80 pl PBS
(Tecan powBKNVAEREGIEEmpletely aspirate supernatant put plate on ice PeRtddbiRIE2O8A2900uickly
add 100 pl -200C cold Mead (pre-cool reservoir) Incubate for 10 minutes at RT or 40C Wash once with
80 pl PBS (Tecan powerwasher), completely aspirate supernatant "- Block non-specific binding: Add
30 pl 10 % goat serum in PBS / 2 % BSA Shake o8Multidrop Combi (17 seconds) Incubate for 60
minutes at 37C Completely aspirate supernatant '- Primary staining: Add 25 pl of primary antibody
diluted 1:2081kiyPBS3IHs BidA ke on Multidrop Combi (17 seconds) Incubate O/N at 4C Wash 3x
with 80 pl PBS (Tecan powerwasher), completely aspirate supernatant '- Secondary staining and

nuclear staining: Add 25 pl of secondary antibody (1:2000) and 0.2 pg/ml Propidium iodide in PBS / 2
% BSA / 0.1 eTeaelion is generally carried out in the presence of an acid-binding agent,

preferably an organic base, such as DBU, DIPEA, triethylamine, dimethylaniline,
pyridine or quinoline.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bicarbonate
or another salt of a weak acid of the alkali or alkaline earth metals, preferably of
potassium, sodium, calcium or caesium, may also be favourable.

Depending on the conditions used, the reaction time is between a few minutes and
14 days, the reaction temperature is between about -30° and 140°, normally between
-10°and 90°, in particular between about 0° and about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane, petroleum
ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol,
n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol monomethyl
or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones, such as
acetone or butanone; amides, such as acetamide, dimethylacetamide or
dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as dimethyl
sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic acid or acetic
acid; nitro compounds, such as nitromethane or nitrobenzene; esters, such as ethyl
acetate, or mixtures of the said solvents.

Particular preference is given to acetonitrile, dichloromethane and/or DMF.

The cleavage of an ether is carried out by methods as are known to the person skilled
in the art.

A standard method of ether cleavage, for example of a methyl ether, is the use of boron
tribromide.

Hydrogenolytically removable groups, for example the cleavage of a benzyl ether, can
be cleaved off, for example, by treatment with hydrogen in the presence of a catalyst
(for example a noble-metal catalyst, such as palladium, advantageously on a support,
such as carbon). Suitable solvents here are those indicated above, in particular, for



Shake on Multidrop Combi (17 seconds) Incubate for 75 minutes at 37t 45 '- Wash 3x with 80 pl PBS
(Tecan powerwasher), completely aspirate supernatant 4- Dispense 80 pl PBS into all wells '- Seal
plates with YEA3PEYEMSAB hesive seals 4- Image aquisition at IMX Ultra (Meb4&dxpPae/8382&tan
settings TBK 10x_pin8) 4- Image analysis (Metaexpress 3.1. <cell scoring>, TBK1-Cellscoring) '- data
analysis and reporting with Assay explorer HPLC/MS conditions: column: Chromolith SpeedROD
RP-18e, 50 x 4.6 mm2 gradient: A:B = 96:4 to 0:10® flow rate: 2.4 ml/min eluent A: water + 0.05%
formic acid eluent B: acetonitrile + 0.04 % formic acid wavelength: 220 nm mass spectroscopy:
positive mogeample, alébhbdld)Buctouplingtoanstanichitol, Bixamiges, Jinh prepanatiohof

5'(3’4'd‘meﬁh>r‘%%€§”f2¥s!? é%ﬁ%‘%]Phg MieEARUPHERSHLPRSS BT ARIEE LAY Ag FBTIGHh Ut
analogously Yo 'the tol %wmg cheme
pressures between about 1 and 200 bar, preferably at 20-30°and 1-10 bar.

Esters can be saponified, for example, using acetic acid or using NaOH or KOH in
water, water/THF or water/dioxane, at temperatures between 0 and 100°.

Alkylations on the nitrogen are carried out under standard conditions, as are known to
the person skilled in the art.

The compounds of the formulae | can furthermore be obtained by liberating them from
their functional derivatives by solvolysis, in particular hydrolysis, or by hydrogenolysis.

Preferred starting materials for the solvolysis or hydrogenolysis are those which contain
corresponding protected amino and/or hydroxyl groups instead of one or more free
amino and/or hydroxyl groups, preferably those which carry an amino-protecting group
instead of an H atom bonded to an N atom, for example those which conform to the
formula I, but contain an NHR’ group (in which R’ denotes an amino-protecting group,
for example BOC or CBZ) instead of an NH, group.

Preference is furthermore given to starting materials which carry a hydroxyl-protecting
group instead of the H atom of a hydroxyl group, for example those which conform to
the formula |, but contain an R’O-phenyl group (in which R” denotes a hydroxyl-
protecting group) instead of a hydroxyphenyl group.

It is also possible for a plurality of — identical or different — protected amino and/or
hydroxyl groups to be present in the molecule of the starting material. If the protecting
groups present are different from one another, they can in many cases be cleaved off
selectively.

The expression “amino-protecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against chemical
reactions, but are easy to remove after the desired chemical reaction has been carried



46 1.1 AS-Benzoyl-3-nitriloalaninamide To a solution of 2-amino-2-cyanacetamide (8 g, 0.08 mol) in
pyridine (10 mL) is added a solution of benzoyl chloride (0.08 mol) in pyridine (15 mL) and the mixture
is stirred at WM MIR7t is then concentrated under reduced pressure to PrdVicedafié280oduct
which is used in the next step without further purification. 1.2
AP-Benzoyl-3-amino-3-thioxoalaninamide To a solution of crude 2-acylamino-2-cyanoacetamide (1 g)
in ethanol (30 mL) and methanol (10 mL) is addeddfiethylamine (0.69 mL). Hydrogen sulfide is passed
through the solution at 40-42 C for 6 h. The precipitated solids are collected by 47 filtration. The filtrate
is saturatedoagaisewitierayidrivgensiotide. TR &l airslikie g owes g tingyatibel aguitinpssitlids are also

compound SUE DALY, T S AEERE VAR BT R SRS e

the title
%97.5 (s, 1 H):
7.5 (t, J=7.31eEp2 ML EHONEAAHP 6 desired raagtion, RHEagD(Eer@ac)kz theMtypatard 1 H); 10.0

(s, 1 H). AnglagpusiHERGONENer GERIPRYREVSOBFaIBRSce is given to those havin% 1-20, in
d-(3-Pyridinecarbony1)-3-amino-3-thioxoalaninamide: 1H NMR (400 MHz, DMSOd6) 8 [ppm] 5.4 (d,

J=8.1 Hz, 1PaticuiRId -8, )aip®gq dhg-Sxpyession 29y gropR’” s 19 P, undergiopdsin the Pioagests (g,
J=8.1 Hz, 1sk)is8.ih Ebniestbhiwith the Prosghtlstbcesdz Itlind)uded &eyldrhupd detmet Fpni.3
5-Amino-2-phenyl-1,3-thigzale 4 carboxamide A mixture of d-henzoyl1-3-amino-3-thioxgalaninamide (1
o) and poty B & B o A e S S g
yellow-orangr g aioalkoxyesdab ry itatyl@nycadeonyiranthesp@iaty Jrakd xiieappooy itiwygpenched

solution is geljyst Ps(iOM g iK esukin it I filtration to yield
75% of the titlg cgﬁébqguﬁ%@lﬁbz%ga(g%g%%z%%%&gﬁ gsogegg]p ?Jf) Es, 1; He)&&%);g 1 H); 7.4 (m, 3

8 [pp
T 4 ralsnEY PO 25 RS 3 AGIGRDET e VAP RS A8 BBramed:
5-amino-2-maid: AkdxycHithiny | sudicashaxeamigeaidd iyl RS Mbthy DM S@-a6) 8 [ppm] 7.1 (s, 1 H);
7.4 (s,1H). 7.4 3 H): 8.1 , :8.5(dd, J=4.8,,.1.3 Hz, 1 H): 9.0,(d, J=2.0 Hz
N I el e e W L e S T
7.4 (s, 1 H){TaB1oenasxa M- TR tfixybersy ey caapng| RYIQS saedsuiony, Bck @ Mtr, Pof,
5-((3,4-dimeihxRenaryd aIRG o RRERY o LY 3R B CaRRORTIH /MO TS Riktien of

5-amino-2-phenyl-1,3-thiazole-4-carboxamide (0.3 g, 1.4 mmol) in NMP (1 mL) is added a solution of
3,4-dimeth3Hh26¢1 388bfide (0.41 g, 2.0 mmol) in NMP (3 mL) followed by DBU (0.21 g, 1.4 mmol)
and the mixture is stirred at reflux for 4 h. The resulting precipitate is collected by filtration, washed
with NMP, %t%r)l(itple Etr?aﬁ/% et grrt%%ve O.l%a ’3%% ofitheektl%tle com oundI This isafurther purified
by reverse-phase %B?_Sdf’; 1Y | @18 'qu, 0- else)‘\%s[ppm?\%rbrz eE?ﬂ)a 1195”28 f:dS.S Hz, 1 H);
7.5 (m, 5 HyeRBSI0, FelpSIhsh Rid)suilplgfon pidlentiathgdiysisoryedeilanaggioshepearickis obtained:
5-[(3,4-d'm?é&%ﬁ%ﬁ@r‘&&‘b’ﬁﬂi@&ég'%P&M@i%‘&%ér’ﬁig%%ﬂl@d%ﬁé%%%ﬁéﬁo@%& beEh\WR400 MHz,
DMSO0- d6) 8 ngm] 3.9 (s, 7H)7.2(d,J=8.1Hz,1H)75(s,1H)75(d,J=7.3Hz, 1 H) 7.7 (m, 1 H)
8.0 (s, 1 H)®/oelsewheyain fae maesyls, ypiral 2iaudrareyns areine aoverpgnionegs, 1 H). Example
2 Preparatigngilvabitnddearbaenyited-pyidinaficyll dhiazolgbovissrhameyidreengylhikyl groups.
piperazine-]l_-carb xylic adcid tert -tl%ut}ql ster ("AS'Q . . N
he nature and size of the hydroxylprotecting groups is not crucial since they are

removed again after the desired chemical reaction or reaction sequence; preference is

given to groups having 1-20, in particular 1-10, C atoms. Examples of hydroxyl-

protecting groups are, inter alia, tert-butoxycarbonyl, benzyl, p-nitrobenzoyl,

p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and tert-butyl are particularly

preferred. The COOH groups in aspartic acid and glutamic acid are preferably protected

in the form of their tert-butyl esters (for example Asp(OBut)).

The compounds of the formula | are liberated from their functional derivatives —
depending on the protecting group used — for example using strong acids,
advantageously using TFA or perchloric acid, but also using other strong inorganic
acids, such as hydrochloric acid or sulfuric acid, strong organic carboxylic acids, such



- = N'AN..SE™-- N 11 0,,i N.)-.--" N\N.--- O +Ft ,F ---cc++N \/ +NN 1 IF-y\-- F/N---- F F
49 A mlxture of 4-((4-tert.- butoxycarbonyl)plperazm 1-yl)methyl)benzoic acid (300 mg, 0.936 mmol, 1.0
equiv), 5-anih221hBIA-4-yl)thiazole-4-carboxamide (206, 0.936, 1.0 equRST/HRPLI/0388¥ng, 0.936
mmol, 1.0 equiv) and N-methylmorpholine (106 0.936 mmol, 1.0 equiv) in dry DMF (8 ml) is heated at
75 C for 30 min. DBU (285 pl, 1.873 mmol, 2.0 equiv) is added and the mixture is stirred at 90 C for 4
h. The solvent is evaporated under vacuum, the regidue redissolved in water (20 ml) and extracted
with EtOAc (20 ml x 3 times), the organic phases are washed with brine, dried over Na2S04, filtered
and evaporaseldicfh'beod@ed&itrdimedomimameﬂ\auolh fidi ererck amet drieddmeﬂewdlmﬂdiﬁei@.ompound as

o BT B YA A0 KA PARAGN floi oty

Column: X wmg compounds e o St o)(Jst to the
above-menfrofigbleieerigielctinase el egohaatganitl/ar sixagiplecarboxylic acids, such as

5-[4-(4-methylPssRZ IBHe e ds harzmydrsninad-6r RIGHA-YinibEE A6cA-as DMF, halo-
genated hydrocarbons, such as dichloromethane, furthermore also alcohols, such as
methanol, ethanol or isopropanol, and water. Mixtures of the above-mentioned solvents
are furthermore suitable. TFA is preferably used in excess without addition of a further
solvent, perchloric acid is preferably used in the form of a mixture of acetic acid and
70% perchloric acid in the ratio 9:1. The reaction temperatures for the cleavage are ad-
vantageously between about 0 and about 50°, preferably between 15 and 30° (room

temperature).

The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be cleaved off
using TFA in dichloromethane or using approximately 3 to 5 N HCI in dioxane at 15-30°,
the FMOC group can be cleaved off using an approximately 5 to 50% solution of
dimethylamine, diethylamine or piperidine in DMF at 15-30°.

Hydrogenolytically removable protecting groups (for example CBZ or benzyl) can be
cleaved off, for example, by treatment with hydrogen in the presence of a catalyst (for
example a noble-metal catalyst, such as palladium, advantageously on a support, such
as carbon). Suitable solvents here are those indicated above, in particular, for example,
alcohols, such as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pressures
between about 1 and 200 bar, preferably at 20-30° and 1-10 bar. Hydrogenolysis of the
CBZ group succeeds well, for example, on 5 to 10% Pd/C in methanol or using
ammonium formate (instead of hydrogen) on Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final non-salt form.
On the other hand, the present invention also encompasses the use of these
compounds in the form of their pharmaceutically acceptable salts, which can be derived
from various organic and inorganic acids and bases by procedures known in the art.

Pharmaceutically acceptable salt forms of the compounds of the formula | are for the



carboxylic acid amide "---,. NH C-N4.NH LCMS: Mass found (M+1, 437) HPLC > 98% Rt (min) : 1.701
1H NMR 400 MHz, DMSO-d3: 8 [ppm] 12.79 (s, 1H), 8.69-8.70 (m, 2H), 8.06-8.24 (m, 2H), 7.90-7.97
(m, 4H), 7.5%9 Ha%ike191), 3.56 (s, 2H), 2.39-2.50 (m, 8H), 2.18(s, 3H)  PCT/US2012/033200
2-(2-chloro-pyridin-4-y1)-5-[4-(4-methyl- 4 LCMS: Mass found (M+1, 471)
piperazin-1-ylmethyl)-benzoylamino]-thiazole 50 carboxylic CI\ acid amide 0 NLNH HPLC > 99% Rt
(min) :2.911 2/ 22

most part prepared by conventional methods. If the compound of the formula | contains
a carboxyl group, one of its suitable salts can be formed by reacting the compound with
a suitable base to give the corresponding base-addition salt. Such bases are, for
example, alkali metal hydroxides, including potassium hydroxide, sodium hydroxide and
lithium hydroxide; alkaline-earth metal hydroxides, such as barium hydroxide and
calcium hydroxide; alkali metal alkoxides, for example potassium ethoxide and sodium
propoxide; and various organic bases, such as piperidine, diethanolamine and
N-methylglutamine. The aluminium salts of the compounds of the formula | are likewise
included. In the case of certain compounds of the formula |, acid-addition salts can be
formed by treating these compounds with pharmaceutically acceptable organic and
inorganic acids, for example hydrogen halides, such as hydrogen chloride, hydrogen
bromide or hydrogen iodide, other mineral acids and corresponding salts thereof, such
as sulfate, nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such as
ethanesulfonate, toluenesulfonate and benzenesulfonate, and other organic acids and
corresponding salts thereof, such as acetate, trifluoroacetate, tartrate, maleate,
succinate, citrate, benzoate, salicylate, ascorbate and the like. Accordingly,
pharmaceutically acceptable acid-addition salts of the compounds of the formula |
include the following: acetate, adipate, alginate, arginate, aspartate, benzoate,
benzenesulfonate (besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate,
digluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate,
fumarate, galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,
hippurate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide,
isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphosphate,
2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate, pectinate, per-
sulfate, phenylacetate, 3-phenylpropionate, phosphate, phosphonate, phthalate, but this

does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention include
aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium, magnesium,

manganese(lll), manganese(ll), potassium, sodium and zinc salts, but this is not



N) N.N..--NN ,"..NO 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.78 (s, 1H), 8.38-8.50 (m, 2H),
8.06-8.08 (m, 2H), 7.90-7.95 (m, 3H), 7.53-7.55 (m, 2H), 3.56 (s, 2H), 2.31-2.49 (m, 8H), 2.20 (s, 3H)
2-(2-fluoro-pyRENAYIRE.[4-(4-methyl- LCMS: Mass found PCT/US2012/033200
piperazin-1-ylmethyl)-benzoylamino]-thiazole 4 (M+1,455)
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intended to represent a restriction. Of the above-mentioned salts, preference is given to
ammonium; the alkali metal salts sodium and potassium, and the alkaline-earth metal
salts calcium and magnesium. Salts of the compounds of the formula | which are
derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including naturally
occurring substituted amines, cyclic amines, and basic ion exchanger resins, for
example arginine, betaine, caffeine, chloroprocaine, choline, N,N'-dibenzylethylen-
ediamine (benzathine), dicyclohexylamine, diethanolamine, diethylamine, 2-diethyl-
aminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethanol-
amine, triethylamine, trimethylamine, tripropylamine and tris(hydroxymethyl)-
methylamine (tromethamine), but this is not intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing groups
can be quaternised using agents such as (C+-C4)alkyl halides, for example methyl,
ethyl, isopropyl and tert-butyl chloride, bromide and iodide; di(C¢-C4)alkyl sulfates, for
example dimethyl, diethyl and diamyl sulfate; (C10-C1s)alkyl halides, for example decyl,
dodecyl, lauryl, myristyl and stearyl chloride, bromide and iodide; and aryl(C+-C4)alkyl
halides, for example benzyl chloride and phenethyl bromide. Both water- and oil-soluble
compounds according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate,
thiomalate, tosylate and tromethamine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the formula | are prepared by bringing
the free base form into contact with a sufficient amount of the desired acid, causing the
formation of the salt in a conventional manner. The free base can be regenerated by
bringing the salt form into contact with a base and isolating the free base in a
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conventional manner. The free base forms differ in a certain respect from the
corresponding salt forms thereof with respect to certain physical properties, such as
solubility in polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the compounds of
the formula | are formed with metals or amines, such as alkali metals and alkaline-earth
metals or organic amines. Preferred metals are sodium, potassium, magnesium and
calcium. Preferred organic amines are N,N’-dibenzylethylenediamine, chloroprocaine,
choline, diethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are prepared by
bringing the free acid form into contact with a sufficient amount of the desired base,
causing the formation of the salt in a conventional manner. The free acid can be
regenerated by bringing the salt form into contact with an acid and isolating the free
acid in a conventional manner. The free acid forms differ in a certain respect from the
corresponding salt forms thereof with respect to certain physical properties, such as
solubility in polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group which is
capable of forming pharmaceutically acceptable salts of this type, the invention also
encompasses multiple salts. Typical multiple salt forms include, for example, bitartrate,
diacetate, difumarate, dimeglumine, diphosphate, disodium and trihydrochloride, but
this is not intended to represent a restriction.

With regard to that stated above, it can be seen that the expression “pharmaceutically
acceptable salt” in the present connection is taken to mean an active ingredient which
comprises a compound of the formula | in the form of one of its salts, in particular if this
salt form imparts improved pharmacokinetic properties on the active ingredient
compared with the free form of the active ingredient or any other salt form of the active
ingredient used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a desired phar-



1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1H), 8.32-8.35 (m, 2H), 8.04-8.07 (m, 1H), 7.55-7.93
(m, 4H), 7.55-7.62 (m, 2H), 3.56 (s, 2H), 2.40-2.49 (m, 8H), 2.20 (s, 3H)
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macokinetic property which it did not have earlier and can even have a positive
influence on the pharmacodynamics of this active ingredient with respect to its
therapeutic efficacy in the body.

Isotopes
There is furthermore intended that a compound of the formula | includes isotope-

labelled forms thereof. An isotope-labelled form of a compound of the formula | is
identical to this compound apart from the fact that one or more atoms of the
compound have been replaced by an atom or atoms having an atomic mass or mass
number which differs from the atomic mass or mass number of the atom which
usually occurs naturally. Exam-ples of isotopes which are readily commercially
available and which can be incorporated into a compound of the formula | by well-
known methods include isotopes of hydrogen, carbon, nitrogen, oxygen,
phos-phorus, fluo-rine and chlorine, for example 2H, *H, '°C, "*C, N, '®0, 70, *'P,
%2p, %3, 8F and *°Cl, respectively. A compound of the formula |, a prodrug, thereof
or a pharmaceutically acceptable salt of either which contains one or more of the
above-mentioned isotopes and/or other iso-topes of other atoms is intended to be
part of the present invention. An isotope-labelled compound of the formula | can be
used in a number of beneficial ways. For example, an isotope-labelled compound of
the formula | into which, for example, a radioisotope, such as *H or '*C, has been
incorporated is suitable for medicament and/or substrate tissue distribution assays.
These radioisotopes, i.e. tritium (°*H) and carbon-14 (*C), are particularly preferred
owing to simple preparation and excellent detectability. Incor-po-ra-tion of heavier
isotopes, for example deuterium (?H), into a compound of the formula | has
therapeutic advantages owing to the higher metabolic stability of this isotope-labelled
compound. Higher metabolic stability translates directly into an increased in vivo
half-life or lower dosages, which under most circumstances would represent a
preferred embodi-ment of the present invention. An isotope-labelled compound of
the formula | can usually be prepared by carrying out the procedures dis-closed in
the synthesis schemes and the related description, in the example part and in the
preparation part in the present text, replacing a non-isotope-labelled reactant by a
readily available isotope-labelled reactant.



NH  N10 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1H), 8.55 (d, J = 8.00 Hz, 1H), 51
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Deuterium (*H) can also be incorporated into a compound of the formula | for the
purpose in order to manipulate the oxidative metabolism of the compound by way of
the primary kinetic isotope effect. The primary kinetic isotope effect is a change of
the rate for a chemical reaction that results from exchange of isotopic nuclei, which
in turn is caused by the change in ground state energies necessary for covalent
bond formation after this isotopic exchange. Exchange of a heavier isotope usually
results in a lowering of the ground state energy for a chemical bond and thus cause
a reduction in the rate in rate-limiting bond breakage. If the bond breakage occurs in
or in the vicinity of a saddle-point region along the coordinate of a multi-product
reaction, the product distribution ratios can be altered substantially. For explanation:
if deuterium is bonded to a carbon atom at a non-exchangeable position, rate
differences of km/kp = 2-7 are typical. If this rate difference is successfully applied to
a com-pound of the formula | that is susceptible to oxidation, the profile of this
compound in vivo can be drastically modified and result in improved pharmacokinetic
properties.

When discovering and developing therapeutic agents, the person skilled in the art
attempts to optimise pharmacokinetic parameters while retaining desirable in vitro
properties. It is reasonable to assume that many com-pounds with poor
pharmacokinetic profiles are susceptible to oxidative metabolism. In vitro liver
microsomal assays currently available provide valuable information on the course of
oxidative metabolism of this type, which in turn permits the rational design of
deuterated compounds of the formula | with improved stability through resistance to
such oxidative meta-bolism. Significant improvements in the pharmacokinetic profiles
of compounds of the formula | are thereby obtained, and can be expressed
quantitatively in terms of increases in the in vivo half-life (t/2), concen-tra-tion at
maximum therapeutic effect (Cmax), area under the dose response curve (AUC), and
F; and in terms of reduced clearance, dose and materi-als costs.

The following is intended to illustrate the above: a compound of the formula | which
has multiple potential sites of attack for oxidative metabolism, for example benzylic
hydrogen atoms and hydrogen atoms bonded to a nitrogen atom, is prepared as a
series of analogues in which various combinations of hydrogen atoms are replaced



1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.82 (s, 1H), 8.85 (d, J = 8.00 Hz, 1H), 8.44-8.52 (m, 2H),
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by deuterium atoms, so that some, most or all of these hydrogen atoms have been
replaced by deuterium atoms. Half-life determinations enable favourable and
accurate determination of the extent of the extent to which the improve-ment in
resistance to oxidative metabolism has improved. In this way, it is deter-mined that
the half-life of the parent compound can be extended by up to 100% as the result of
deuterium-hydrogen exchange of this type.

Deuterium-hydrogen exchange in a compound of the formula | can also be used to
achieve a favourable modification of the metabolite spectrum of the starting
compound in order to diminish or eliminate undesired toxic metabolites. For
example, if a toxic metabolite arises through oxidative carbon-hydrogen (C-H) bond
cleavage, it can reasonably be assumed that the deuterated analogue will greatly
diminish or eliminate production of the unwanted metabolite, even if the particular
oxidation is not a rate-determining step. Further information on the state of the art
with respect to deuterium-hydrogen exchange may be found, for example in Hanzlik
et al., J. Org. Chem. 55, 3992-3997, 1990, Reider et al., J. Org. Chem. 52, 3326-
3334, 1987, Foster, Adv. Drug Res. 14, 1-40, 1985, Gillette et al, Biochemistry
33(10) 2927-2937, 1994, and Jarman et al. Carcinogenesis 16(4), 683-688, 1993.

The invention furthermore relates to medicaments comprising at least one compound of
the formula | and/or pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios, and optionally excipients and/or

adjuvants.

Pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit. Such a unit can
comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly preferably
5 mg to 100 mg, of a compound according to the invention, depending on the condition
treated, the method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit. Preferred
dosage unit formulations are those which comprise a daily dose or part-dose, as
indicated above, or a corresponding fraction thereof of an active ingredient.



NH  1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1H), 8.82 (d, J = 8.00 Hz, 1H), 8.71-8.72 (m,
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Furthermore, pharmaceutical formulations of this type can be prepared using a process
which is generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired suitable
method, for example by oral (including buccal or sublingual), rectal, nasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous or intradermal) methods. Such formulations
can be prepared using all processes known in the pharmaceutical art by, for example,
combining the active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be administered as
separate units, such as, for example, capsules or tablets; powders or granules;
solutions or suspensions in aqueous or non-aqueous liquids; edible foams or foam

foods; or oil-in-water liquid emulsions or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or capsule,
the active-ingredient component can be combined with an oral, non-toxic and
pharmaceutically acceptable inert excipient, such as, for example, ethanol, glycerol,
water and the like. Powders are prepared by comminuting the compound to a suitable
fine size and mixing it with a pharmaceutical excipient comminuted in a similar manner,
such as, for example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above and filling
shaped gelatine shells therewith. Glidants and lubricants, such as, for example, highly
disperse silicic acid, talc, magnesium stearate, calcium stearate or polyethylene glycol
in solid form, can be added to the powder mixture before the filling operation. A
disintegrant or solubiliser, such as, for example, agar-agar, calcium carbonate or
sodium carbonate, can likewise be added in order to improve the availability of the
medicament after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disintegrants as well
as dyes can likewise be incorporated into the mixture. Suitable binders include starch,



1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.72 (s, 1H), 8.14 (d, J = 8.00 Hz, 1H), 8.06-8.10 (m, 2H),
8.00-8.01 (m, 1H), 7.90(d, J = 8.00 Hz, 2H), 7.55(d, J = 8.00 Hz, 2H), 7.35 (d, J = 8.00 Hz, 2H), 3.56
(s, 2H), 2.3V 2012M688TP, 2.18 (s, 3H) "Al 1" 2-(4-methanesulfonyl-pheny|PSTAIEZ0434 A0
piperazin-l-ylmethyl)-benzoylamino]-thiazole carboxylic acid amide 0 4 LCMS: Mass found (M+1, 514)
HPLC > 95% Rt (min) : 2.62 O0NH 040 11110

29

gelatine, natural sugars, such as, for example, glucose or beta-lactose, sweeteners
made from maize, natural and synthetic rubber, such as, for example, acacia,
tragacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes, and
the like. The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and
the like. The disintegrants include, without being restricted thereto, starch,
methylcellulose, agar, bentonite, xanthan gum and the like. The tablets are formulated
by, for example, preparing a powder mixture, granulating or dry-pressing the mixture,
adding a lubricant and a disintegrant and pressing the entire mixture to give tablets. A
powder mixture is prepared by mixing the compound comminuted in a suitable manner
with a diluent or a base, as described above, and optionally with a binder, such as, for
example, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accelerator, such
as, for example, a quaternary salt, and/or an absorbant, such as, for example,
bentonite, kaolin or dicalcium phosphate. The powder mixture can be granulated by
wetting it with a binder, such as, for example, syrup, starch paste, acadia mucilage or
solutions of cellulose or polymer materials and pressing it through a sieve. As an
alternative to granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules. The granules
can be lubricated by addition of stearic acid, a stearate salt, talc or mineral oil in order to
prevent sticking to the tablet casting moulds. The lubricated mixture is then pressed to
give tablets. The compounds according to the invention can also be combined with a
free-flowing inert excipient and then pressed directly to give tablets without carrying out
the granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material and a gloss
layer of wax may be present. Dyes can be added to these coatings in order to be able
to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared in the
form of dosage units so that a given quantity comprises a pre-specified amount of the
compound. Syrups can be prepared by dissolving the compound in an agueous solution
with a suitable flavour, while elixirs are prepared using a non-toxic alcoholic vehicle.

Suspensions can be formulated by dispersion of the compound in a non-toxic vehicle.
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Solubilisers and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and

polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as, for example,
peppermint oil or natural sweeteners or saccharin, or other artificial sweeteners and the
like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be encapsulated in
microcapsules. The formulation can also be prepared in such a way that the release is
extended or retarded, such as, for example, by coating or embedding of particulate
material in polymers, wax and the like.

The compounds of the formula | and the pharmaceutically usable salts, tautomers and
stereoisomers thereof can also be administered in the form of liposome delivery
systems, such as, for example, small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from various phospholipids, such
as, for example, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula | and the pharmaceutically usable salts, tautomers and
stereoisomers thereof can also be delivered using monoclonal antibodies as individual
carriers to which the compound molecules are coupled. The compounds can also be
coupled to soluble polymers as targeted medicament carriers. Such polymers may
encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine,
substituted by palmitoyl radicals. The compounds may furthermore be coupled to a
class of biodegradable polymers which are suitable for achieving controlled release of a
medicament, for example polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric
acid, polyorthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and
crosslinked or amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the epidermis of
the recipient. Thus, for example, the active ingredient can be delivered from the plaster
by iontophoresis, as described in general terms in Pharmaceutical Research, 3(6), 318
(1986).



53 "Al13" acid 2-(4-methoxy-phenyl)-5-[4-(4-methyl-piperazin-
1-yImethyl)-benzoylamino]-thiazole-4-carboxylic amide 0 LCMS: Mass found (M+1 , 466) HPLC > 97%
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2H), 3.82 (s, 3H), 3.55 (s, 2H), 2.38-2.43 (m, 8H), 2.15 (s, 3H) "A14" carboxylic
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Pharmaceutical compounds adapted for topical administration can be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays,
aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth and skin, the
formulations are preferably applied as topical ointment or cream. In the case of
formulation to give an ointment, the active ingredient can be employed either with a
paraffinic or a water-miscible cream base. Alternatively, the active ingredient can be

formulated to give a cream with an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye include eye
drops, in which the active ingredient is dissolved or suspended in a suitable carrier, in

particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth encompass
lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered in

the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the carrier
substance is a solid comprise a coarse powder having a particle size, for example, in
the range 20-500 microns, which is administered in the manner in which snuff is taken,
i.e. by rapid inhalation via the nasal passages from a container containing the powder
held close to the nose. Suitable formulations for administration as nasal spray or nose
drops with a liquid as carrier substance encompass active-ingredient solutions in water

or oil.

Pharmaceutical formulations adapted for administration by inhalation encompass finely
particulate dusts or mists, which can be generated by various types of pressurised

dispensers with aerosols, nebulisers or insufflators.



- eos =N 5-[4-(4-methyl-piperazin-1-yImethyl)- phenylamino]-2-pyridin-4-yl-thiazole-4- acid amide O

NH LCMS: Mass found (M+1, 409) HPLC > 94% Rt (min) :1.61 1H NMR 400 MHz, DMSO-d6: 8 [ppm]

10.66 (s, 1HY®B288(1$1372 8.00 Hz, 2H), 7.82-7.85(m, 3H), 7.62(s, 1H), 7.2R¢HEHN14PPP28M 2 (s, 2H),

2.31-3.32(m, 8H), 2.06 (s, 3H) "A15" 4-(4-methyl-piperazin-1-ylmethyl)-N-(2-pyridin-

4-yl-thiazol-5-y1)-benzamide N \ LCMS: Mass found (M+1, 394) HPLC > 99% Rt (min) :1.6  NIli)\ -
32

Pharmaceutical formulations adapted for vaginal administration can be administered as

pessaries, tampons, creams, gels, pastes, foams or spray formulations.

Pharmaceutical formulations adapted for parenteral administration include aqueous and
non-aqueous sterile injection solutions comprising antioxidants, buffers, bacteriostatics
and solutes, by means of which the formulation is rendered isotonic with the blood of
the recipient to be treated; and aqueous and non-aqueous sterile suspensions, which
may comprise suspension media and thickeners. The formulations can be administered
in single-dose or multidose containers, for example sealed ampoules and vials, and
stored in freeze-dried (lyophilised) state, so that only the addition of the sterile carrier
liquid, for example water for injection purposes, immediately before use is necessary.
Injection solutions and suspensions prepared in accordance with the recipe can be
prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned constituents,
the formulations may also comprise other agents usual in the art with respect to the
particular type of formulation; thus, for example, formulations which are suitable for oral

administration may comprise flavours.

A therapeutically effective amount of a compound of the formula | depends on a number
of factors, including, for example, the age and weight of the animal, the precise
condition that requires treatment, and its severity, the nature of the formulation and the
method of administration, and is ultimately determined by the treating doctor or vet.
However, an effective amount of a compound according to the invention for the treat-
ment of neoplastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day and
particularly typically in the range from 1 to 10 mg/kg of body weight per day. Thus, the
actual amount per day for an adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as a single dose per day or usually in a
series of part-doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or of a physio-
logically functional derivative thereof can be determined as the fraction of the effective



NHO N 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 11.97 (s, 1H), 8.63-8.65 (m, 2H), 7.98 (d, J = 8.00
Hz, 2H), 7.90 (s, 1H), 7.82-7.84 (m, 2H), 7.49 (d, J = 8.00 Hz, 2H), 3.53 (s, 54 2H), 2.48-2.49 (m, 8H),
2.14 (s, 3H)VERZABBBPreparation of PCT/US2012/033200
2-(2,6-dimethyl-pyridin-4-y1)-544-(4-methyl-piperazin-1-ylmethyl)- benzoylaminoFthiazole-4-carboxylic
acid amide ("Al 6") 0 NH2 7NZ is carried out analogously to the following scheme
3.1N-(2-amino-1-cyano-2-oxoethyl)-2,6-dimethylis@8icotinamide COOH NH2

amount of the compound according to the invention per se. It can be assumed that simi-
lar doses are suitable for the treatment of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one compound of
the formula | and/or the pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios, and at least one further medicament

active ingredient.

The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | and/or the
pharmaceutically usable salts, tautomers and stereoisomers thereof, including mixtures
thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles, bags or
ampoules. The set may, for example, comprise separate ampoules, each containing an
effective amount of a compound of the formula | and/or the pharmaceutically usable
salts, tautomers and stereoisomers thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dissolved or
lyophilised form.

USE

The invention relates to the compounds of formula | for the use for the treatment of
cancer, septic shock, Primary open Angle Glaucoma (POAG), hyperplasia, rheumatoid
arthritis, psoriasis, artherosclerosis, retinopathy, osteoarthritis, endometriosis, chronic
inflammation, and/or neurodegenerative diseases such as Alzheimers disease.

The invention relates to the use of compounds of formula | for the preparation of a
medicament for the treatment of cancer, septic shock, Primary open Angle Glaucoma
(POAG), hyperplasia, rheumatoid arthritis, psoriasis, artherosclerosis, retinopathy,



55 2-amino 2-cyano acetamide (1.4 g, 0.01473 mol, 1 eq) in pyridine (15m1) is stirred for 1 h at room
temperature, to this 2,6-dimethyl isonicotinyl chloride (2.5 g, 0.1473 mol,1eq) [prepared by stirring a
mixture of 2Y6QH&tHyIBEbnicotinic acid (2.5g, 0.0465 mo1l,1 eq) in thionyl d{IdrR2(12083808t 85 C for
2 hr, thionyl chloride was removed in vacuum under nitrogen] is added at O t and the reaction mixture
is stirred at room temperature for 14 h, after the completion of the reaction pyridine is removed under
vacuum and the crude product is purified by columd#chromatography to afford (1.5 g) of the titled
compound; yield: 39%; MS (ESI+): 233.05. 3.2
N-(1,3-dianmstedanketis; thiexonstinyis eyt RiG idiretnglison adioanddeode geduievef diseases
N-(2-amino-]1- -2:0xo0ethyl)- 6-%imethylisonicotinamide (1.5 g, 0.00646 mol, 1 eq), sodium
hydrogen SSHF%%Q%% Slﬁ%&%s%la 646 mol, 3 eq) in water/1,4-dioxane, diethyl amine hydrochloride
(2.0 g, 0.01939 mol, 3 eq) is stirred for 14 h at 6000. After the completion of the reaction, the reaction

mass is alloyyRdodrioh WeMesdsAadestipriopieasiesaia R Realye Anggied over sodium sulfate.
The solvent is evaporated and the crude is recrystallised in dlethﬁl ether to afford 1.0 g of

N-(1,3-dianfiRES eS8 FROREhroBRYE SRPGk MR PRAS SMIBRIHAHRRT GNP AH0; MS (ESI+): 267;
1H NMR 408y péra &b BewheaiditpanmrBiQPEoridbl}, Ariib(esdbhots3telthopattB 00stinatitiitié, 64 (s,
1H), 7.48 (s 1H). 7.45.(d, .= 8.00 Hz. 1H). 3.55 (S, 6H). 3, o

sramino 2. AR g YDA Bl adeggnerative discases such as
N-(1,3-dianfMehairogts issias@pibpseirotiye) pedhdhesinisssi ecimaisieidngl 1o g ntrodB8atamol) is treated

with polyphgsphgeiGiRalf, Cre@0d Keriad & 448MJBLH diherreaidlting yellow orange solution is cooled

to room temperature and quenched with water, and then pH is adjusted to 6-7 with 50% aq. KOH and
extracted with ethyl acetate, dried over sodium sulfate and evaporated. The crude product is
recrystallisethingteasbyl ethgydonaiane @bk gop Haensassunealat?ie ingredients for
dlmethylpyrrqug#ﬁ?fﬁg%thlazole- -C, rr(tﬁxamnlde;n%%q:r ezéII,5%- MS ESLFE}I: &408' n%‘e4r d

2-(2,6-dimethyl-pyri 1ne%)§/il)a e urrr?eathffl-lplperazm-T—eyrIﬂmaeQHy ?_n enzoy amlnolifi%?aszeglg%-carboxylic

acid amide pf{@nmetoylpilisgasase methyl) benzoic acid (0.266 g, 0.001209 mol) and carbonyl
diimidazole (CD1) (0.2939 0.00181 mole), are dissolved in dry DMF (5 ml) and stirred at 90 C for 1 h,
then 5-amino-2-(2,6-dimethylpyridin-4-yl)thiazole-4- carboxamide (0.159, 0.00064 mol) is added and
the mixture 1§SHIPEHAP AL R SROPBIONGEY 3 EEHIRIBA SPREPe IRARIRER 8 Ak from TLC, the

solvent is eypp@w;qdagmmltiwwmdagg@u_eh&s,_puciﬁeﬁ@w@umrs(zf_rf@lﬂimmmhudﬁmic Alumina). to
afford 17'67!;[1893%%%%‘%%%’&%@%%%@ C’i}[’[a/??”'l\éﬁeég%lefgéﬁ 5.OSOt,§1?_Ir|-|eI)\(IPI\/I%Ir? 4(_}0n IYIHz, DMSO-ciG. 6
[ppm] 12.77'(5; THJ, B219E) 1195, .65 S HHT, 78100, JEB/00° K2, 20)7P87(S 2h), 7.56 (d, 3=7.76
Hz, 2H), 3.58vEstigaljonsd 8reiding, 218621 40( e dFerE. o (wina) disPase > 98%, Rt (min) :1.969.

Examole 4 Preparation of 5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-(3-

trifluoromethyl-pyridin-4-y1)-thiazole-4-carboxylic acid amide ("A17") 57 () .
The susceptibility of a particular cell to treatment with the compounds according to the

invention can be determined by in vitro tests. Typically, a culture of the cell is combined
with a compound according to the invention at various concentrations for a period of
time which is sufficient to allow active agents such as anti IgM to induce a cellular
response such as expression of a surface marker, usually between about one hour and
one week. In vitro testing can be carried out using cultivated cells from blood or from a
biopsy sample. The amount of surface marker expressed are assessed by flow
cytometry using specific antibodies recognising the marker.

The dose varies depending on the specific compound used, the specific disease, the
patient status, etc. A therapeutic dose is typically sufficient considerably to reduce the
undesired cell population in the target tissue while the viability of the patient is
maintained. The treatment is generally continued until a considerable reduction has
occurred, for example an at least about 50% reduction in the cell burden, and may be
continued until essentially no more undesired cells are detected in the body.



"A17" is synthesized, following the protocols outlined (steps 1-4) for the preparation of "A16". 4.1
N-(2-amino-1-cyano-2-oxoethyl)-3-(trifluoromethypisonicotinamide The compound is synthesized
following th&Vgtatdgadptiilined in step 1 for the preparation of "A16"; yield: TCAESME/BIPN): 273.05;
1H NMR 400 MHz, DMSO-d6: 6 [ppm] 9.97 (d, J = 8.00 Hz, 1H), 9.05 (s, 1H), 0.00 (d, J = 4.00 Hz,
1H), 7.90 (s, 1H), 7.79 (t, J = 4.92 Hz, 2H), 5.70 (d, J = 8.00 Hz, 1H). 4.2
N-(1,3-diamino-1-oxo-3-thioxopropan-2-yl)-3-(trifludeomethyl)isonicotinamide: CF3 ONH, NH2 The
compound is synthesized following the protocol outlined in the step 2 for the preparation of "A16";
Yield: 55%; MS (ESI+): 304.1. 4.3 5-amino-2-(3-(trifluoromethyl)pyridin-4-yl)thiazole-4-carboxamide:
58 The co is synthesized following,t otocol oufli in,the step 3 .far the.preparation of
TALG" ylelﬁgtg%%@c%&ﬁ %e@@_rbglj%ﬁ‘s%u*&%’r{ DR HIPR B RS RERo? IRbRGBrEP
514-(4-Methghpassr aaieas\sigpahyirashebprpativ)2ye3 e seiettiglphaderdeyelontdzole-4-carboxy
lic acid amidgifafkmobBR ePRBRENS Sevatsszaialowing s Prateerd autedrpithersigp 4 for the

preparation of "A16": yield: 20%; MS (ESI+): 505.30; 1H NMR 400 MHz, DMSO-d6: 8 [pb)gm] 12.75 (s,
1H), 9.12 (se,tﬁh),EéVl%)(’s! 991, 1018/ B0 | And MPdels Pl dransaene AUMas) (X VBi6 Hz, 1H),
7.8_3-7.85 (rest, élHDﬁc5§e_71@,02(mi 2210), B)EG-@?%)F&?»BeZiéfe(minaﬁbn 226e(mid s deR iCte98%; Rt
(min) : 2.9, 10e SOl OV R URROIIT AL SiG DS SRR AR 0. FBLARIS /3P 1o FRBARRHET N
name and/orstructure

the signal (for example Stephens et al., Biochemical J., 2000, 351, 95-105). The

compounds according to the invention can also be used as reagents for testing kinase-

dependent signal transduction pathways in animals and/or cell culture models or in the

clinical diseases mentioned in this application.

Measurement of the kinase activity is a technique which is well known to the person
skilled in the art. Generic test systems for the determination of the kinase activity using
substrates, for example histone (for example Alessi et al., FEBS Lett. 1996, 399, 3,
pages 333-338) or the basic myelin protein, are described in the literature (for example
Campos-Gonzalez, R. and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are available. In
scintillation proximity assay (Sorg et al., J. of. Biomolecular Screening, 2002, 7, 11-19)
and flashplate assay, the radioactive phosphorylation of a protein or peptide as
substrate with YATP is measured. In the presence of an inhibitory compound, a
decreased radioactive signal, or none at all, is detectable. Furthermore, homogeneous
time-resolved fluorescence resonance energy transfer (HTR-FRET) and fluorescence
polarisation (FP) technologies are suitable as assay methods (Sills et al., J. of
Biomolecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-antibodies
(phospho-ABs). The phospho-AB binds only the phosphorylated substrate. This binding
can be detected by chemiluminescence using a second peroxidase-conjugated anti-
sheep antibody (Ross et al., 2002, Biochem. J.).



"Al18" 2-(3-bromo-pyridin-4-yl)-5-[4-(4-methyl- piperazin-1-ylmethyl)-benzoylaminoFthiazole_4
carboxylic acid amide 410S ON ---,--,-, 1IN 1 .7 Br MS (ESI+): 515.00 HPLC >96.44% Rt (min) :2.660.
1H NMR 400/ p22/NB3D-d6: 8 [ppm] 12.77 (s, 1H), 8.93 (s,H), 8.67 (d, J BUTOBPPA2/08$208.46 (d, J =
4.00 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J = -8.00 Hz, 59 2H), 7.56 (d, J = -8.00 Hz, 2H), 3.56
(s, 2H), 2.31-2.34 (m, 8H), 2.18 (s, 1H) "A19" 2-(3-fluoro-pyridin-4-yl)-5-[4-(4-methyl-
piperazin-1-ylmethyl)-benzoylamino]-thiazole carb8Rylic acid amide \I NN i H2 N 4 MS (ESI+): 455.00
HPLC >97% Rt (min) :2.418.

The present invention encompasses the use of the compounds of the formula | and/or

physiologically acceptable salts, tautomers and solvates thereof for the preparation of a
medicament for the treatment or prevention of cancer. Preferred carcinomas for the
treatment originate from the group cerebral carcinoma, urogenital tract carcinoma,
carcinoma of the lymphatic system, stomach carcinoma, laryngeal carcinoma and lung
carcinoma bowel cancer. A further group of preferred forms of cancer are monocytic
leukaemia, lung adenocarcinoma, small-cell lung carcinomas, pancreatic cancer,
glioblastomas and breast carcinoma.

Also encompassed is the use of the compounds of the formula | and/or physiologically
acceptable salts, tautomers and solvates thereof for the preparation of a medicament
for the treatment and/or control of a tumour-induced disease in a mammal, in which to
this method a therapeutically effective amount of a compound according to the invention
is administered to a sick mammal in need of such treatment. The therapeutic amount
varies according to the particular disease and can be determined by the person skilled
in the art without undue effort.

Particular preference is given to the use for the treatment of a disease, where the
cancer disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the squamous
epithelium, the bladder, the stomach, the kidneys, of head and neck, the oesophagus,
the cervix, the thyroid, the intestine, the liver, the brain, the prostate, the urogenital tract,
the lymphatic system, the stomach, the larynx and/or the lung.

The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas, colon
carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of the blood
and immune system, preferably for the treatment of a tumour selected from the group of
acute myeloid leukaemia, chronic myeloid leukaemia, acute lymphatic leukaemia and/or
chronic lymphatic leukaemia.



|/ F 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1H), 8.93 (s,H), 8.67 (d, J = 4.00 Hz, 1H), 8.46
(d, J = 4.00 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J = -8.00 Hz, 2H), 7.56 (d, J = -8.00 Hz, 2H),
3.56 (s, 2H)WR3912/8487th, 8H), 2.18 (s, 1H) "A20"  2-(3-chloro-pyridin-4-POTAUSA /382091 -
piperazin-1 -ylmethyl)-benzoylamincHniazole carboxylic acid amide itS /NJ\ N 2 N- 4 MS (ESI+):
471.30 HPLC >98% Rt (min) :2.6 ----- AN I Cl 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1H),
8.93 (s,H), 8.67 (d, J = 4.00 Hz, 1H), 8.46 (d, J = 4360 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J =
-8.00 Hz, 2H), 7.56 (d, J = -8.00 Hz, 2H), 3.56 (s, 2H), 2.31-2.34 (m, 8H), 2.18 (s, 1H)

The invention furthermore relates to the use of the compounds according to the
invention for the treatment of bone pathologies, where the bone pathology originates
from the group osteosarcoma, osteoarthritis and rickets.

The compounds of the formula | may also be administered at the same time as other
well-known therapeutic agents that are selected for their particular usefulness against
the condition that is being treated.

The present compounds are also suitable for combination with known anti-cancer
agents. These known anti-cancer agents include the following: oestrogen receptor
modulators, androgen receptor modulators, retinoid receptor modulators, cytotoxic
agents, antiproliferative agents, prenyl-protein transferase inhibitors, HMG-CoA
reductase inhibitors, HIV protease inhibitors, reverse transcriptase inhibitors and further
angiogenesis inhibitors. The present compounds are particularly suitable for administra-
tion at the same time as radiotherapy.

"Oestrogen receptor modulators” refers to compounds which interfere with or inhibit the
binding of oestrogen to the receptor, regardless of mechanism. Examples of oestrogen
receptor modulators include, but are not limited to, tamoxifen, raloxifene, idoxifene,
LY353381, LY 117081, toremifene, fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-
methyl-2-[4-[2-(1- piperidinyl)ethoxy]phenyl]-2H-1-benzopyran-3-ylJphenyl 2,2-dimethyl-
propanoate, 4,4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators” refers to compounds which interfere with or inhibit the
binding of androgens to the receptor, regardless of mechanism. Examples of androgen
receptor modulators include finasteride and other 5a-reductase inhibitors, nilutamide,
flutamide, bicalutamide, liarozole and abiraterone acetate.

"Retinoid receptor modulators” refers to compounds which interfere with or inhibit the
binding of retinoids to the receptor, regardless of mechanism. Examples of such retinoid
receptor modulators include bexarotene, tretinoin, 13-cis-retinoic acid, 9-Cis-retinoic
acid, a-difluoromethylornithine, ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and
N-4-carboxyphenylretinamide.

"Cytotoxic agents" refers to compounds which result in cell death primarily through
direct action on the cellular function or inhibit or interfere with cell myosis, including



"A21" 2-(3-methoxy-pyridin-4-yl)-5-[4-(4-methyl-
piperazin-1-ylmethyl)-benzoylaminoFthiazolecarboxylic acid amide 41S /NJ\ -4_ ----1N | MS (ESI+):
467.13 HPLEG-298%4G%§7nin) :1.966. 60 1H NMR 400 MHz, DMSO-d6: 8 [BpH22012/083240H), 8.65 (s,
1H), 8.35 (d, J = -8.00 Hz, 1H), 8.32 (s, 1H), 8.03 (s, 1H), 7.91 (d, J = 8.00 Hz, 2H), 7.56 (d, J = 8.00
Hz, 2H), 4.18 (s, 3H), 3.55 (s, 2H), 2.32-2.35 (m, 8H), 2.15 (s, 3H) "A22"
2-(3-methyl-pyridin-4-yl)-5-[4-(4-methyl- 4 MS (ESB8: 451.10 HPLC >97% Rt (min) :1.881.
piperazin-l-ylmethyl)-benzoylaminoFthiazole carboxylic acid amide 41-1- ---'N | --, / N---- /NJS
alkylating agents, tumour necrosis factors, intercalators, microtubulin inhibitors and

topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine, sertenef,
cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altretamine, prednimustine,
dibromodulcitol, ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolomide,
heptaplatin, estramustine, improsulfan tosylate, trofosfamide, nimustine, dibrospidium
chloride, pumitepa, lobaplatin, satraplatin, profiromycin, cisplatin, irofulven,
dexifosfamide, cis-aminedichloro(2-methylpyridine)platinum, benzylguanine,
glufosfamide, GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamine-
platinum(ll)]bis[diamine(chloro)platinum(ll)] tetrachloride, diarisidinylspermine, arsenic
trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-dimethylxanthine, zorubicin,
idarubicin, daunorubicin, bisantrene, mitoxantrone, pirarubicin, pinafide, valrubicin,
amrubicin, antineoplaston, 3'-deamino-3'-morpholino-13-deoxo-10-
hydroxycarminomycin, annamycin, galarubicin, elinafide, MEN10755 and 4-demethoxy-
3-deamino-3-aziridinyl-4-methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate, 3',4'-didehydro-
4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dolastatin, mivobulin isethionate,
auristatin, cemadotin, RPR109881, BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-
pentafluoro-N-(3-fluoro-4-methoxyphenyl)benzenesulfonamide, anhydrovinblastine,
N,N-dimethyl-L-valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258
and BMS188797.

Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irinotecan,
rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin, 9-methoxy-N,N-
dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)propanamine, 1-amino-9-ethyl-5-fluoro-
2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4":b,7]indolizino[1,2b]quinoline-10,13(9H,15H)-dione, lurtotecan,
7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350, BNPI1100, BN80915,
BN80942, etoposide phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-
deoxyetoposide, GL331, N-[2-(dimethylamino)ethyl]-9-hydroxy-5,6-dimethyl-6H-
pyrido[4,3-b]carbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(di-
methylamino)ethyl]-N-methylamino]ethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl]-
5,5a,6,8,8a,9-hexohydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylene-
dioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-



H2N\ 0 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.82 (s, 1H), 8.60 (s,H), 8.53 (d, J = 8.00 Hz, 1H),
8.14 (s, 1H), 8.06 (s, 1H), 7.91 (d, J = 8.00 Hz, 3H), 7.56 (d, J = 8.00 Hz, 2H), 3.56 (s, 2H), 2.64 (s,
3H), 2.34-2 WO 41284418716 (s, 3H) The following compounds are obtaine®@@RAIDYdU8R0 the
examples mentioned above compound no. name and/or structure "A23"
444-(4-carbamoyl-2-pyridin-4-yl-thiazol-5- ylcarbamoy1)-benzyll-piperidine-1-carboxylic acid amide O
INI. N S\ NyNH2 0 1H NMR 400 MHz, DMSO-d6:38 [ppm] 12.79 (s, 1 H), 8.56 - 8 94 (m, 2 H), 8.25
(br.s., 1 H), 8.08 -8.17 (m, 2H), 8.06 (br.s., 1 H), 7.77 - 7.97 (m, 2 H), 7.26 - 7.56 (m,
ethyl)amino]benzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-dihydroxy-2-

(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]acridin-6-one, N-[1-[2(diethylamino)-
ethylamino]-7-methoxy-9-oxo0-9H-thioxanthen-4-ylmethyljformamide, N-(2-(dimethyl-
amino)ethyl)acridine-4-carboxamide, 6-[[2-(dimethylamino)ethyl]amino]-3-hydroxy-7H-
indeno[2,1-c]quinolin-7-one and dimesna.

"Antiproliferative agents" include antisense RNA and DNA oligonucleotides such as
(G3139, ODN698, RVASKRAS, GEM231 and INX3001 and antimetabolites such as
enocitabine, carmofur, tegafur, pentostatin, doxifluridine, trimetrexate, fludarabine,
capecitabine, galocitabine, cytarabine ocfosfate, fosteabine sodium hydrate, raltitrexed,
paltitrexid, emitefur, tiazofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-
deoxy-2'-methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-dihydro-
benzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-[2(E),4(E)-tetra-
decadienoyl]glycylamino]-L-glycero-B-L-mannoheptopyranosyl]adenine, aplidine,
ecteinascidin, troxacitabine, 4-[2-amino-4-0x0-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-
1,4-thiazin-6-yl-(S)-ethyl]-2,5-thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil,
alanosine, 11-acetyl-8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diaza-
tetracyclo(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexol,
dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-arabinofuranosyl
cytosine and 3-aminopyridine-2-carboxaldehyde thiosemicarbazone. "Antiproliferative
agents” also include monoclonal antibodies to growth factors other than those listed
under "angiogenesis inhibitors”, such as trastuzumab, and tumour suppressor genes,
such as p53, which can be delivered via recombinant virus-mediated gene transfer (see
US Patent No. 6,069,134, for example).

Test for the inhibition of IKKe

IKKe — Kinase Assay (IKKepsilon )

Summary
The kinase assay is performed either as 384-well Flashplate assay (for e.g. Topcount

measurement).



61 2 H), 3.81-4.04 (m, 2 H), 2.64 (d, 2 H), 2.54 - 2.62(m, 2 H), 1.64- 1.83 (m, 1 H), 1.42- 1.60 (m, 2
H), 0.85- 1.20 (m, 2 H) "A24" 5-(4-piperazin-1-ylmethyl-benzoylamino)-2-
pyridin-4-yl-Wa21@14182boxylic acid amide H2N N S. 1H NMR 400 MHz, BSME882018/ B 3H¥m] 12.84
(s,1H)8.76 -8.90 (m, 2 H) 8.72 (br. s., 2 H) 8.28 (br. s., 1 H)8.10 -8.19 (m, 2 H) 8.07 (br. s., 1 H) 7.92
-8.03(m,2H) 7.56-7.72 (m, 2 H) 3.89 (br. s., 2 H) 3.19 (br. s., 4H) 2.79 (br. s., 4 H) "A25"
5-[4-(4-dimethylcarbamoyl-buty1)- benzoylamino]-2yridin-4-yl-thiazole-4- carboxylic acid amide
H2NO N S Nat 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.78 (s, 1 H) 8.62 - 8.79 (m, 2 H) 8.20 (br. s., 1
H) 8.03 (br.1san Iﬁﬁa%ﬂ&mb(mmglhﬁsa BB 9245) FepAdEEAIN-ZOE6, 3 H) 2.80 (s, 3 H) 2.72 (t, 2

panoylam R SR LG S A Db A LM 061 1 Aot “P-ATP el
are incubated in a total volume of 50ul (10 mM MOPS, 10 mM Mg-acetat, 0.1 mM
EGTA, 1 mM Dithiothreitol,0.02 % Brij35, 0.1 % BSA , 0.1 % BioStab, pH 7.5) with or
without test compound for 2 hours at 30°C. The reaction is stopped with 25ul 200 mM
EDTA. After 30 Min at room temperature the liquid is removed and each well washed
thrice with 100 pl 0.9% sodium chloride solution. Non-specific reaction is determined in
presence of 3 uM MSC2119074 (BX-795). Radioactivity is measured with Topcount
(PerkinElmer). Results (e.g. ICso-values) are calculated with program tools provided by
the IT-department (e.g. AssayExplorer, Symyx).

Test for the inhibition of TBK1

Enzyme Test

Summary

The kinase assay is performed as 384-well Flashplate assay assay (for e.g. Topcount
measurement.

0.6 nM TANK binding kinase (TBK1), 800 nM biotinylated MELK-derived peptide
(Biotin-Ah-Ah-AKPKGNKDYHLQTCCGSLAYRRR) and 10 uM ATP (spiked with 0.25
uCi *P-ATP/well) are incubated in a total volume of 50pl (10 mM MOPS, 10 mM Mg-
acetat, 0.1 mM EGTA, 1 mM DTT, 0.02 % Brij35, 0.1 % BSA, pH 7.5) with or without
test compound for 120 Min at 30°C. The reaction is stopped with 25ul 200 mM EDTA.
After 30 Min at room temperature the liquid is removed and each well washed thrice
with 100 pl 0.9% sodium chloride solution. Nonspecific reaction is determined in
presence of 100 nM Staurosporine. Radioactivity is measured in a Topcount
(PerkinElmer). Results (e.g. ICso-values) are calculated with program tools provided by
the IT-department (e.g. AssayExplorer, Symyx).

Cell Test

Dose Response Inhibition of Phospho-IRF3 @ Ser 386



62 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.68 (s, 1 H), 8.67 - 8.81 (m, 2 H), 7.99 - 8.07 (m, 2 H),7.90
-7.96 (m, 2 H), 7.83 (br. s., 1 H), 7.40- 7.55 (m, 2 H), 3.34 - 3.61 (m, 2 H), 2.82- 3.30 (m, 2 H), 2.76 (s,
3H), 2.65- 2WQ 1P2/2648791 .31 - 1.98 (m, 5 H) "A27" 544-(4-acetyl-piperazirPCH/IHztRR/E3200
benzoylamino]-2-pyridin-4-yl-thiazole-4- carboxylic acid amide H2NO N\th\ S 1H NMR 400 MHz,
DMSO-d6: 8 [ppm] 12.79 (s, 1 H), 8.67 - 8 80 (m, 2 H), 8.24 (br. s., 1 H), 8.08- 8.14 (m, 2H), 8.06 (br.
s., 1 H), 7.79- 7.94 (m, 2 H), 7.44- 7.54 (m, 2 H), 4419 - 4.45 (m, 1 H), 3.70 - 3.97 (m, 1 H), 2.86 -3.06
(m, 1 H), 2.65 (d, 2 H), 2.32- 2.46 (m, 1 H), 1.97 (s, 3 H), 1.73- 1.87 (m, 1 H), 1.43- 1.69 (m, 2 H), 0.85
- 1.35 (m, 2ckl)/MOANMB4BB/(NEAPbEDSIM AL FHB-4-yI-thiazol-5-

1. Scope

Although TBK1 and IKKe are best known as key players in the innate immune
response, recent findings have pointed towards a role for TBK1 and IKKi in Ras-
induced oncogenic transformation . TBK1 was identified as a RalB effector in the
Ras-like (Ral)-guanine nucleotide exchange factor (GEF) pathway that is required for
Ras-induced transformation. TBK1 directly activates IRF3 which, upon
phosphorylation, homodimerizes and translocates to the nucleus where it activates
processes involved with inflammation, immune regulation, cell survival and
proliferation.

This assay has been devised in order to assess the efficacy/potency of TBK1/IKKe
inhibitor compounds based on the immunocytochemical detection of nuclear
localised phospho-IRF3, a target directly downstream of TBK1.

Treatment with Polyinosine-polycytidylic acid (poly(l:C), a synthetic analog of
doublestranded RNA (dsRNA), a molecular pattern associated with viral infection
which is recognized by Toll-like receptor 3 (TLR3) is used to induce TBK1/IKKe
activity and IRF3 phosphorylation at Ser386.

2.  ASSAY OVERVIEW

Day 1: MDA-MB-468 cells are detached with HyQ-Tase, counted, and seeded into a
384-well clear bottom TC-surface plate at at density of 10,000 cells per well in a total
volume of 35ul complete medium. Alternatively cells are directly seeded from frozen
vials.

Day 2: Cells are pre-treated with inhibitor compounds for 1h prior to Poly(l:C)
stimulation. After 2h of incubation with Poly(l:C), cells are fixed in
(para)formaldehyde (PFA) and permeabilized with methanol (MeOH). The cells are
then blocked and incubated with an anti-pIRF3 antibody at 40C overnight.

Day 3: The primary antibody is washed off , an AlexaFluor488-conjugated
secondary is added, cells are counterstained with propidium iodide followed by
image acquisition on IMX Ultra high content reader.



ylcarbamoy1l)-phenylFhexanoic acid H2N N Sfat N HO 1H NMR 400 MHz, DMSO-c13: 8 [ppm]
12.77 (s, 1 H), 11.93 (br. s., 1 H), 8.40- 8.89 (m, 2 H), 8.20 (br. s., 1 H),8.04 (br. s., 1 H), 7.94- 8.02 (m,
2 H), 7.81 -WO2¥ 191879, 7.39 - 7.56 (m, 2 H), 2.64 - 2.77 (m, 2 H), 2.21 (t PEANUR26B/083290(m, 2 H),
1.48- 1.60 (m, 2 H), 1.23- 1.40 (m, 2 H) "A29" 5-(4-piperidin-4-ylmethyl-benzoylamino)-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide
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3. Reagents, Materials

cells : ATCC HTB 132, Burger lab (MP-CB 2010-327 or MDA-MB-468 / 10)

plating medium = culture medium:
RPMI 1640, Invitrogen # 31870
10% FCS, Invitrogen # 10270-106
2mM Glutamax, Invitrogen #35050-038
1mM Natrium-Pyruvat, Invitrogen # 11360
1% Pen / Strep
37°C, 5% CO2

plates : black / clear bottom 384well bottom cell culture plates, Falcon #35
3962 or Greiner #781090

subcultivation:  HyQ-Tase, Thermo Scientific (HyClone) # SV30030.01

other reagents:
Poly(l:C) (LMW), Invivogen # tlrl-picw (prepare 20mg/ml stock in sterile PBS, denature
30min 550C in waterbath, slowly cool to RT, store at -200C in aliquots)

reference inhibitor :  MSC2119074A-4 = BX-795 ( 1C50 : 200-800nM)

inhibitory control: 10pM MSC2119074A-4 = BX-795

neutral control : 0.5% DMSO
a 10point dose-response curve with MSC2119074A-4 = BX-795 is included in each
experiment

Hepes, Merck #1.10110

PBS 1x DPBS, Invitrogen # 14190

Formaldehyde (methanol-free, 16%, ultrapure EM Grade), Polysciences # 18814
(storage RT), final conc.: 4%



63 N S* 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.80 (s, 1 H), 8.79 (m 2 H), 8.38 - 8.59 (m, 1 H),
8.27 (br.s., 1 H),8.17 -8.24 (m, 1 H), 8.13 (m, 2 H), 8.07 (br. s., 1 H), 7.91 (m, 2 H), 7.49 (m, 2 H), 3.19
- 3.35 (m, 2WMQ PI2H62808 (m, 2 H), 2.69 (d, 2 H), 1.80- 2.03(m, 1 H), 1.60-ACEO{RFO244332092- 1.50(m,
2 H "A30" 5-[4-(1-acetyl-piperidin-4-yImethyl)- H2N benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amidec) S

43

Methanol, Merck # 1.06009.1011 (-200C pre-cooled)
Goat Serum, PAA # B15-035 (storage 40C, long time -200C), final conc.: 10%

BSA (IgG and Protease free, 30%), US-Biological # A1317(storage 40C, long time -
2000), final conc.: 2%

Tween 20 Detergent , Calbiochem # 655204  (storage RT), (prepare 10% stock in
water; final conc.: 0.1%)

anti-pIRF-3 Rabbit mAb, Epitomics # 2526-B (storage -200C), final conc.: 1:2000
in PBS / 2% BSA

Alexa Fluor Goat-anti-Rabbit-488, Invitrogen # A11034 or # A11008 (storage 40C,
dark), final conc.: 1:2000 in PBS / 2% BSA /0.1% Tween

Propidium lodide (PI), Fluka # 81845, 1mg/ml in H20 (storage 40C, dark), final conc.:
0.2ug/ml

4, Procedure

Seed 10,000 cells/well/35ul of complete RPMI + 10% FCS
into black / clear bottom 384 well bottom cell culture plates
A 4
Incubate for 2 h at room temperature on the bench followed by
further incubation for 22h at 37°C, 5 % CO, and 90 % rH
A 4
compound treatment : Add 5ul prediluted compounds, standard or control reagents
(8fold conc.)
cpd. dilution from DMSO stocks in 20mM Hepes pH 7,2; final DMSO conc.: 0.5%
serial dilution of cpds from 10mM stocks (Remp) 10 steps, 3.16fold in DMSO
30uM 9.49uM 3pM 0.95pM 0,3uM 0,095uM 0,03uM  0,0095uM
0,003uM 0,00095uM
Incubate for 60 minutes at 37°C, 5 % CO, and 90 % rH
A 4



1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.79 (s, 1 H), 8.67 - 8 80 (m, 2 H), 8.24 (br. s., 1 H), 8.08- 8.14
(m, 2H), 8.06 (br. s., 1 H), 7.79- 7.94 (m, 2 H), 7.44- 7.54 (m, 2 H), 4.19 - 4.45 (m, 1 H), 3.70 - 3.97 (m,
1 H), 2.86 -3¥662(H/ 1P W2 2.65 (d, 2 H), 2.32- 2.46 (M, 1 H), 1.97 (s, 3 H), 1PGEVUGIZA33RM), 1.43-
1.69 (m, 2 H), 0.85 - 1.35 (m, 2 H) "A31" 5-14-[(2-dimethylamino-ethylamino)-methyl]- 4
benzoylaminol-2-pyridin-4-yl-thiazole carboxylic acid amide H2N N sINT\--N/ N\

44

stimulation treatment: Add 10ul Poly(l:C) to all wells except for
unstimulated controls such that a final concentration of 100ug/ml is achieved
(stock 20mg/ml —1:40 in PBS) (5fold conc.)
Incubate for 120 minutes at 37°C, 5 % CO, and 90 % rH
A 4
completely aspirate supernatant
A 4
Fix cells: Add 100 ul 4 % Paraformaldehyde in PBS
Incubate for 15 minutes at RT
A 4
Wash 3x with 80 pl PBS (Tecan powerwasher), completely aspirate supernatant
put plate on ice
A 4
Permeabilize cells: Quickly add 100 pl -200C cold MeOH (pre-cool reservoir)
Incubate for 10 minutes at RT or 40C
A 4
Wash once with 80 pl PBS (Tecan powerwasher), completely aspirate supernatant
A 4
Block non-specific binding: Add 30 pl 10 % goat serum in PBS / 2 % BSA
Shake on Multidrop Combi (17 seconds)
Incubate for 60 minutes at 37°C
A 4
Completely aspirate supernatant
A 4
Primary staining: Add 25 pl of primary antibody diluted 1:2000 in PBS / 2 % BSA
Shake on Multidrop Combi (17 seconds)
Incubate O/N at 4°C
A 4
Wash 3x with 80 pl PBS (Tecan powerwasher), completely aspirate supernatant
A 4
Secondary staining and nuclear staining: Add 25 pl of secondary
antibody (1:2000)
and
0.2 pg/ml Propidium iodide in PBS / 2 % BSA/0.1% Tween
Shake on Multidrop Combi (17 seconds)
Incubate for 75 minutes at 37°C



64 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.87 (s, 1 H) 8.70 - 8.84 (m, 2 H) 8.27 (br. s., 1 H) 7.99 -
8.17 (m, 5 H)7.76 (d, 2 H) 4.33 (s, 2 H) 3.18 - 3.49 (m, 4 H) 2.86 (s, 6H) "A32"
544-(4-metyR M HANed§Tbutyp-benzoylamino]- 2-pyridin-4-yl-thiazole-4-cRHOBNIRI B9d3aMide H2NO
HNN S* 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1 H), 8.56 - 882 (m, 2 H), 8.19 (br. s., 1 H),
8.03 (br. s., 1 H),7.96 - 8.01 (m, 2 H), 7.85- 7.93 (m, 2 H), 7.66 (g, 1 H), 7.40- 7.53 (m, 2 H), 2.70 (t, 2
H), 2.55 (d, 3 H), 2.09(1, 2 H), 1.42- 1.70 (m, 4 H) 433" 5-{4-[(2-methoxy-ethylamino)-methyl]-

A 4

Wash 3x with 80 pl PBS (Tecan powerwasher), completely aspirate

supernatant
A 4
Dispense 80 ul PBS into all wells
A 4
Seal plates with transparent adhesive seals
A 4
Image aquisition at IMX Ultra (Metaexpress 3.1. scan settings TBK_10x_pin8)

A 4

Image analysis (Metaexpress 3.1. <cell scoring>, TBK1-Cellscoring)
A 4

data analysis and reporting with Assay explorer

HPLC/MS conditions:

column: Chromolith SpeedROD RP-18g, 50 x 4.6 mm?
gradient: A:B = 96:4 t0 0:100

flow rate: 2.4 ml/min

eluent A: water + 0.05 % formic acid

eluent B: acetonitrile + 0.04 % formic acid

wavelength: 220 nm

mass spectroscopy: positive mode

'"H NMR: coupling constant J [Hz].
Example 1

The preparation of 5-(3,4-dimethoxy-benzoylamino)-2-phenyl-thiazole-4-carboxylic
acid amide ("A1") is carried out analogously to the following scheme



benzoylamino}-2-pyridin-4-yl-thiazole-4- carboxylic acid amide H2N H NN sN-N-O\ N 1H NMR
400 MHz, DMSO-d6: 8 [ppm] 12.86 (s, 1 H), 9.04 (br s., 2 H), 8.64 -8.83 (m, 2 H),8 28 (br. s., 1
H),8.06 -8. 1IWQRVBAHS7H6 -8.05 (M, 2 H), 7.72- 7.81 (M, 2 H), 431 (br. s., PAHNUSAB/OBHEY (m, 2 H),
3.33 (s, 3H), 3.17 (br. s., 2 H) "A34" 544-(4-methyl-piperazine-1-carbonyl)-
benzoylamino]-2-pyridin-4-yl-thiazole-4- carboxylic acid amide 65
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1.1 NP-Benzoyl-3-nitriloalaninamide

To a solution of 2-amino-2-cyanacetamide (8 g, 0.08 mol) in pyridine (10 mL) is
added a solution of benzoyl chloride (0.08 mol) in pyridine (15 mL) and the mixture
is stirred at rt for 40 min. It is then concentrated under reduced pressure to provide
crude product which is used in the next step without further purification.

1.2 N?-Benzoyl-3-amino-3-thioxoalaninamide

To a solution of crude 2-acylamino-2-cyanoacetamide (1 g) in ethanol (30 mL) and
methanol (10 mL) is added triethylamine (0.69 mL). Hydrogen sulfide is passed
through the solution at 40-42 °C for 6 h. The precipitated solids are collected by



NS 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.89 (s, 1 H), 9.77 (br s., 1 H), 8.69 - 8.94 (m, 2 H), 8.30
(br.s., 1 H),8.12 -8.18 (m, 2 H), 8.09 (br. s., 1 H), 8.02 - 8.08 (m, 2 H), 7.69- 7.79 (m, 2 H), 4.41 -4.89
(m, 2 H), 3.0823031e488 H), 2.85 (s, 3 H) "A35" 5-[4-(5-dimethylcarbamoBpERAY12/033200
benzoylamino]-2-pyridin-4-yl-thiazole-4- carboxylic acid amide O NH S Nfp / N\ 1H NMR 400 MHz,
DMSO-d6: 8 [ppm] 12.77 (s, 1 H), 8.66 - 8.82 (m, 2 H), 8.20 (br. s., 1 H), 8.04 (br. s., 1 H),7.96 - 8.02
(m, 2 H), 7.84- 7.92 (m, 2 H), 7.41 -7.54 (m, 2 H), 24 (s, 3 H), 2.80 (s, 3 H), 2.66 - 2.73 (m, 2 H),2.27
(t, 2 H), 1.57 - 1.75 (m, 2 H), 1.45- 1.59 (m, 2 H), 1.24- 1.40 (m, 2 H) "A36"
5-(4-morphﬁliraﬁeyilrframﬁltm@ymmme&i-agamidimhﬁdfﬁgjaﬁdwm@atbmy@ca@d(&amide ONH.O 1H

1706 - 8,00 T B oe M 00 e Al Sl PG s SR 2§ AT
5-[4-(4-metByshaiizedfromyaihade)iie provide 50% yleld of the title compound over 2 steps: 'H

NMR (400 MHz, DMSO-de) 4 [ppm] 5.3 (d, J=8.2 Hz, 1 H); 7.5 (s, 1 H); 7.5 (1, J=7.3

Hz, 2H); 7.6 (m, 1 H); 7.6 (5,1 H); 7.9 (m, 2 H); 8.2 (d, J=8.0 Hz, 1 H); 9.4 (s, 1 H);

10.0 (s, 1 H).

Analogously the following compound is obtained:
N-(3-Pyridinecarbonyl)-3-amino-3-thioxoalaninamide: 'H NMR (400 MHz, DMSO-
ds) & [ppm] 5.4 (d, J=8.1 Hz, 1 H); 7.5 (s, 1 H); 7.5 (dd, J=7.8, 4.9 Hz, 1 H); 7.7 (s, 1
H); 8.2 (d, J=8.1 Hz, 1 H); 8.5 (d, J=8.1 Hz, 1 H); 8.7 (d, J=3.4 Hz, 1 H); 9.0 (d, J=1.7
Hz, 1 H); 9.4 (s, 1 H); 10.0 (s, 1 H).

1.3 5-Amino-2-phenyl-1,3-thiazole-4-carboxamide

A mixture of N?-benzoyl-3-amino-3-thioxoalaninamide (1 g) and polyphosphoric acid
(15 @) is heated with occasional swirling at 140 °C for 8hr. The resulting yellow-
orange solution is cooled to rt, quenched with water (50 mL) and the pH of the
guenched solution is adjusted to 6-7 with 50% aqg. KOH. The resulting precipitate is
collected by filtration to yield 75% of the title compound: 'H NMR (400 MHz, DMSO-
de) 8 [ppm] 7.1 (s, 1 H); 7.3 (s, 1 H); 7.4 (m, 3 H); 7.4 (t, J=7.6 Hz, 2 H); 7.8 (d, J=8.0
Hz, 2 H).

Analogously the following compounds are obtained:

5-amino-2-pyrid-3-yl-1,3-thiazole-4-carboxamide: 'H NMR (400 MHz, DMSO-d) &
[ppm] 7.1 (s, 1 H); 7.4 (s, 1 H); 7.4 (m, 3 H); 8.1 (m, 1 H); 8.5 (dd, J=4.8, 1.3 Hz, 1
H); 9.0 (d, J=2.0 Hz, 1 H)/

5-amino-2-pyrid-4-yl-1,3-thiazole-4-carboxamide: "H NMR (400 MHz, DMSO- dg) §
[ppm] 7.2 (s, 1 H); 7.4 (s, 1 H); 7.6 (wide s, 2 H); 7.8 (d, J=4.84 Hz, 2 H); 8.6 (d,
J=4.84 Hz, 2 H).



66 benzoylamino]-2-pyridin-4-yl-thiazole-4- carboxylic acid amide 0 NH ght 1H NMR 400 MHz,
DMSO-c13: 8 [ppm] 12.89 (s, 1 H), 9.77 (br. s., 1 H), 8.69 - 8.94 (m, 2 H), 8.30 (br. s., 1 H),8.12 -8.18
(m, 2 H), 8.09QBP1¥1618¢H), 8.02 - 8.08 (M, 2 H), 7.69- 7.79 (m, 2 H), 4.41 -4PET/HR2AE3W3 -3.90 (m,
6 H), 2.85 (s, 3 H) "A38" 2-pyridin-4-y1-5-(4-pyrrolidin-1-ylmethyl- benzoylamino)-thiazole-4-carboxylic
acid amide 0 -.. ,a.
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1.4 5-[(3,4-dimethoxybenzoyl)amino]-2-phenyl-1,3-thiazole-4-carboxamide ("A1"):
To a solution of 5-amino-2-phenyl-1,3-thiazole-4-carboxamide (0.3 g, 1.4 mmol) in
NMP (1 mL) is added a solution of 3,4-dimethoxybenzoyl chloride (0.41 g, 2.0 mmol)
in NMP (3 mL) followed by DBU (0.21 g, 1.4 mmol) and the mixture is stirred at reflux
for 4 h. The resulting precipitate is collected by filtration, washed with NMP,
acetonitrile, ethanol, ether to give 0.1 g (30%) of the title compound. This is further
purified by reverse-phase HPLC : 'H NMR (400 MHz, DMSO- dg) & [ppm] 3.9 (s, 6
H); 7.2 (d, J=8.3 Hz, 1 H); 7.5 (m, 5 H); 8.0 (m, 3 H); 8.1 (s, 1 H); 12.7 (s, 1 H).

Analogously the following compound is obtained:
5-[(3,4-dimethoxybenzoyl)amino]-2-pyrid-3-yl-1,3-thiazole-4-carboxamide ("A2"):
"H NMR (400 MHz, DMSO- ds) & [ppm] 3.9 (s, 7 H) 7.2 (d, J=8.1 Hz, 1 H) 7.5 (s, 1 H)

7.5(d, J=7.3 Hz, 1 H) 7.7 (m, 1 H) 8.0 (s, 1 H) 8.2 (s, 1 H) 8.5 (d, J=7.6 Hz, 1 H) 8.7
(d, J=4.6 Hz, 1 H) 9.3 (s, 1 H) 12.7 (s, 1 H).

Example 2

Preparation of 4-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-benzyl]-
piperazine-1-carboxylic acid tert.-butyl ester ("A3")



1H NMR 400 MHz, DMSO-d3: 8 [ppm] 12.79 (s, 1 H), 10.10 (br. s., 1 H), 8.69 - 8.81 (m, 2 H), 8.25 (
s, 1H),7.99-8.10 (m, 4 H), 7.78 - 7.83 (m, 2 H), 4.50 (s, 2 H), 3.43 (m, 2 H), 3.13 (m, 2H), 2.05 (m, 2
H), 1.88 (m YYRFOREG18ZU5-(4-Carbamoyl-2-pyridin-4-yl-thiazol-5- PCT/US2012/033200
ylcarbamoy1)-pyridin-2-01-piperazine-1- carboxylic acid tert-butyl ester 0 >r-NN1--- ii0 1H NMR
400 MHz, DMSO-c13: 8 [ppm] 12.64 (s, 1 H), 8.78 (s, 1 H), 8.70 (m, 2 H), 8.24 (s, 1 H),8.14 (d, 2 H),
8.06 (s, 1 H), 7.98 (dd, 2 H), 7.01 (d, 1 H), 3.71 (m4Q H), 3.46 (m, 4 H), 1.45 (s, 9 67

A mixture of 4-((4-tert.-butoxycarbonyl)piperazin-1-yl)methyl)benzoic acid (300 mg,
0.936 mmol, 1.0 equiv), 5-amino-2-(pyridin-4-yl)thiazole-4-carboxamide (206, 0.936,
1.0 equiv), HATU (356 mg, 0.936 mmol, 1.0 equiv) and N-methylmorpholine (106 pl,
0.936 mmol, 1.0 equiv) in dry DMF (8 ml) is heated at 75 °C for 30 min. DBU (285
ul, 1.873 mmol, 2.0 equiv) is added and the mixture is stirred at 90 °C for 4 h.

The solvent is evaporated under vacuum, the residue redissolved in water (20 ml)
and extracted with EtOAc (20 ml x 3 times), the organic phases are washed with
brine, dried over Na, SOy, filtered and evaporated. The residue is tritured with
methanol, filtered and dried to afford the title compound as an off-white powder.
HPLC Method: A- 0.1% TFA in H,O, B- 0.1% TFA in ACN: Flow — 2.0ml/min.
Column: X Bridge C8 (50x4.6mm.3.5 ).

The following compounds are obtained analogously to the above-mentioned

examples:
compound name and/or structure
no.
"A4" 5-[4-(4-methyl-piperazin-1-ylmethyl)- LCMS: Mass found
benzoylamino]-2-pyridin-4-yl-thiazole-4- (M+1, 437)
carboxylic acid amide HPLGC > 98%

Rt (min) : 1.701
N/\ N O
S JZ/‘(NH
S 2
) "
N
(O

"H NMR 400 MHz, DMSO-de: 5 [ppm] 12.79 (s, 1H), 8.69-8.70 (m, 2H), 8.06-8.24
(m, 2H), 7.90-7.97 (m, 4H), 7.54-7.56 (m, 2H), 3.56 (s, 2H), 2.39-2.50 (m, 8H),
2.18 (s, 3H)

"A5" 2-(2-chloro-pyridin-4-yl)-5-[4-(4-methyl- LCMS: Mass found
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | (M+1, 471)




H) "A40" 5-(4-dimethylaminomethyl-benzoylamino)-2- pyridin-4-yl-thiazole-4-carboxylic acid amide O
1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.67 (s, 1 H), 9.85 (br. s., 1 H), 8.75 (m, 2 H), 8.26 (s, 1 H),
8.00 - 8.14 ¥ 20419172 - 7.82 (m, 2 H), 4.40 (s, 2 H), 2.78 (s, 6H) "A41" PCI/LIS2042{033200

5-(3,4-dimethoxy-benzoylamino)-2-pyridin-4-ylthiazole-4-carboxylic acid amide O \IRII

50

11

carboxylic acid amide
)

Cl
N NH,
N
— S

NH

jeSon

HPLC > 99%
Rt (min) : 2.911

TH NMR 400 MHz, DMSO-de: & [ppm] 12.78 (s, 1H), 8.38-8.50 (m, 2H), 8.06-8.08
(m, 2H), 7.90-7.95 (m, 3H), 7.53-7.55 (m, 2H), 3.56 (s, 2H), 2.31-2.49 (m, 8H),

2.20 (s, 3H)
"A6" 2-(2-fluoro-pyridin-4-yl)-5-[4-(4-methyl- LCMS: Mass found
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | (M+1, 455)
carboxylic acid amide HPLC > 98%
0 Rt (min) : 2.77
F
/ N NH,

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.77 (s, 1H), 8.32-8.35 (m, 2H), 8.04-8.07
(m, 1H), 7.55-7.93 (m, 4H), 7.55-7.62 (m, 2H), 3.56 (s, 2H), 2.40-2.49 (m, 8H),

N

2.20 (s, 3H)
"A7" 5-[4-(4-methyl-piperazin-1-ylmethyl)- LCMS: Mass found
benzoylamino]-2-(2-methyl-pyridin-4-yl)- (M+1, 451)
thiazole-4-carboxylic acid amide HPLC > 97%
Rt (min) : 1.83

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.77 (s, 1H), 8.55 (d, J = 8.00 Hz, 1H),




0- "A42" 1N-",,,,,,,, 5-[(1H-pyrazole-4-carbonyl)-amino]-2-pyridin-4- yl-thiazole-4-carboxylic acid
amide H2N O N\ NH | ---1?1 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.31 (s, 1 H) 8.71 -8.85 (m, 2 H)
8.24 (br. s., Y®3E2ABIH? s., 1 H)8.08 -8.16 (M, 2 H) 8.01 (br. s., 1 H) "A43PCT/US2012/033200

N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-y1)-6- morpholin-4-yl-nicotinamide 68
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8.04-8.22 (m, 2H), 7.86-7.92 (m, 3H), 7.75-7.71 (m, 1H), 7.55 (d, J = 8.00 Hz, 2H),
3.56 (s, 2H), 2.54 (s, 3H), 2.20-2.54 (m, 8H), 2.06 (s, 1H)

"A8" 5-[4-(4-methyl-piperazin-1-ylmethyl)- LCMS: Mass found
benzoylamino]-2-(2-trifluoromethyl-pyridin-4-yl)- | (M+1, 505)
thiazole-4-carboxylic acid amide HPLC > 98%
F 0 Rt (min) : 3.27
i i N NH,

TH NMR 400 MHz, DMSO-de: & [ppm] 12.82 (s, 1H), 8.85 (d, J = 8.00 Hz, 1H),
8.44-8.52 (m, 2H), 8.21-8.22 (m, 1H), 8.07-8.08 (m, 1H), 7.92 (d, J = 8.00 Hz, 2H),
7.55 (d, J = 8.00 Hz, 2H), 3.57 (s, 2H), 2.49-2.50 (m, 8H), 2.26 (s, 3H)

llA9ll

2-(2-cyano-pyridin-4-yl)-5-[4-(4-methyl-

LCMS: Mass found

piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | (M+1, 462)
carboxylic acid amide HPLGC > 90%
Rt (min) : 2.75

\N/\

N

TH NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1H), 8.82 (d, J = 8.00 Hz, 1H),
8.71-8.72 (m, 1H), 8.36-8.37 (m, 1H), 8.26-8.27 (m, 1H), 7.92 (d, J = 8.00 Hz, 2H),
7.36-7.38 (m, 2H), 3.56 (s, 2H), 2.31-2.49 (m, 8H), 2.21 (s, 3H)

acid amide

"A10" 2-(4-fluoro-phenyl)-5-[4-(4-methyl-piperazin-1- | LCMS: Mass found
ylmethyl)-benzoylamino]-thiazole-4-carboxylic | (M+1, 454)
HPLC > 99%

Rt (min) : 3.33




ZNO \<SonN \__/N-NINH2 1H NMR 400 MHz, DMSO-d6é: 8 [ppm] 12.66 (s, 1 H), 8.81-8.78 (m, 2
H), 8.71 (m, 1H), 8.24 (s, 1 H),8.16 (d, 2 H), 8.07 (s, 1 H), 7.98 (dd, 1 H), 7.02 (d, 1 H), 3.73- 3.65 (m,
8 H) "A44" WA 20hdBiA-4-yimethyl-1H-pyrazole-4- carbonyl)-amino]-2-REHPS2UZ R0 e-4-
carboxylic acid amide H2N N\ ----\,..-- 1SN | N-0-"A,NH 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.30
(s, 1 H) 8.71-8.80 (m, 2 H) 8.44 - 8.61 (m, 2 H) 8.11 - 8.31 (m, 1H) 8.03 - 8.09 (m, 2 H) 7.93 - 8.02 (m,
2 H) 4.20 (d, 2 H) 3.18 - 3.37 (m, 2 H) 2.76 - 3.02 @&, 2 H) 2.06- 2.26(m, 1 H) 1.59- 1.76 (m, 2 H) 1.26
-150 (m, 2 H) "A45"

\® -

TH NMR 400 MHz, DMSO-de: & [ppm] 12.72 (s, 1H), 8.14 (d, J = 8.00 Hz, 1H),
8.06-8.10 (m, 2H), 8.00-8.01 (m, 1H), 7.90 (d, J = 8.00 Hz, 2H), 7.55 (d, J = 8.00
Hz, 2H), 7.35 (d, J = 8.00 Hz, 2H), 3.56 (s, 2H), 2.39-2.49 (m, 8H), 2.18 (s, 3H)

"A11" 2-(4-methanesulfonyl-phenyl)-5-[4-(4-methyl- | LCMS: Mass found
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | (M+1, 514)
carboxylic acid amide HPLG > 95%
0 0 Rt (min) : 2.62
\\é N NH,
S™ NH
\N/W\I\/Q/go

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.77 (s, 1H), 8.28 (d, J = 8.00 Hz, 3H),
8.03 (d, J = 8.00 Hz, 3H), 7.91 (d, J = 8.00 Hz, 2H), 7.54 (d, J = 8.00 Hz, 2H), 3.55
(s, 2H), 3.27 (s, 3H), 2.39-2.40 (m, 8H), 2.18 (s, 3H)

"A12" 4-{4-carbamoyl-5-[4-(4-methyl-piperazin-1- LCMS: Mass found
ylmethyl)-benzoylamino]-thiazol-2-yl}-benzoic | (M+1, 494)
acid methyl ester HPLC > 98%
Rt (min) : 3.22

@
%Q*

"H NMR 400 MHz, DMSO-de: & [ppm] 12.78 (s, 1H), 8.19 (d, J = 8.00 Hz, 3H),
8.06 (d, J = 8.00 Hz, 3H), 7.91-7.92 (m, 2H), 7.54-7.56 (m, 2H), 3.88 (s, 3H), 3.56
(s, 2H), 2.40-2.40 (m, 8H), 2.19 (s, 3H)




N-(4-cyano-2-pyridin-4-yl-thiazol-5-y1)-4-(4- methyl-piperazin-1-ylmethyl)-benzamide \S ON \ N 1H
NMR 400 MHz, DMSO-d6: 8 [ppm] 8.61 -8.88 (m, 2 H), 8.01 -8.15 (m, 2 H), 7.91 - 8.01 (m, 2 H), 7.38
-7.65 (m, 2 MR 3878, 2 H), 3.26 - 3.54 (m, 2 H), 2.88 - 3.19 (m, 6 H), 2ED{S2EB H)33206"
5-(4-morpholin-4-ylmethyl-benzoylamino)-2- pyridin-4-yl-thiazole-4-carboxylic acid amide 69 ----,
10--)NH \--N4. 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 2.35- 2.44 (m, 4 H) 3.55- 3.67 (m, 6 H) 7.60 (m,
2 H) 7.93 (m, 2 H)7.96 - 8.02 (m, 2 H) 8.04 (br. s.,33H) 8.20 (br. s., 1 H) 8.65 - 8.79 (m, 2 H) 12.79 (s,
1 H) "A47" 5-(4-pentyl-benzoylamino)-2-pyridin-4-yl- thiazole-4-carboxylic acid amide
"A13" 2-(4-methoxy-phenyl)-5-[4-(4-methyl-piperazin- | LCMS: Mass found
1-ylmethyl)-benzoylamino]-thiazole-4-carboxylic | (M+1, 466)

acid amide HPLC > 97%

Rt (min) : 3.22
N NH
004 |

Q™

TH NMR 400 MHz, DMSO-de: & [ppm] 12.70 (s, 1H), 8.06 (d, J = 8.00 Hz, 1H),
7.95 (d, J = 8.00 Hz, 3H), 7.88-7.90 (m, 2H), 7.54 (d, J = 8.00 Hz, 2H), 7.05-7.07
(m, 2H), 3.82 (s, 3H), 3.55 (s, 2H), 2.38-2.43 (m, 8H), 2.15 (s, 3H)

"A14" 5-[4-(4-methyl-piperazin-1-ylmethyl)- LCMS: Mass found
phenylamino]-2-pyridin-4-yl-thiazole-4- (M+1, 409)
carboxylic acid amide HPLGC > 94%
Rt (min) : 1.61

N@\(N 0

=~ QIKNH

~ NH
T

'"H NMR 400 MHz, DMSO-ds: & [ppm] 10.66 (s, 1H), 8.63 (d, J = 8.00 Hz, 2H),
7.82-7.85 (m, 3H), 7.62 (s, 1H), 7.28-7.33 (m, 4H), 3.42 (s, 2H), 2.31-3.32 (m, 8H),
2.06 (s, 3H)

"A15" 4-(4-methyl-piperazin-1-ylmethyl)-N-(2-pyridin- | LCMS: Mass found

4-yl-thiazol-5-yl)-benzamide (M+1, 394)
HPLC > 99%

N
N®—</ ]\ Rt (min) : 1.6

"H NMR 400 MHz, DMSO-de: & [ppm] 11.97 (s, 1H), 8.63-8.65 (m, 2H), 7.98 (d, J
- 8.00 Hz, 2H), 7.90 (s, 1H), 7.82-7.84 (m, 2H), 7.49 (d, J = 8.00 Hz, 2H), 3.53 (s,




NH, ---. 0 NHa 1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.77 (s, 1 H), 8.51 - 8.92 (m, 2 H), 8.19 (br.
s., 1 H), 8.03 (br. s., 1 H),7.95 -8.02 (m, 2 H), 7.80- 7.94 (m, 2 H), 7.32 - 7.62 (m, 2 H), 2.69 (t, 2 H),
1.49- 1.82 (WO2HY/10I832 1.49(m, 4 H), 0.87 (t, 3 H) "A48" PCT/US2012/033200
5-(4-hexyl-benzoylamino)-2-pyridin-4-yl-thiazole- 4-carboxylic acid amide NH2
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2H), 2.48-2.49 (m, 8H), 2.14 (s, 3H)

Example 3

Preparation of 2-(2,6-dimethyl-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide ("A16")

Pt o

is carried out analogously to the following scheme

N Na —» Nau O

0
NH, O NH, N
; §= ()
N
| Dk I\ N
Step 3 =z S Step 4 Z S H
Na N
3.1 N-(2-amino-1-cyano-2-oxoethyl)-2,6-dimethylisonicotinamide
COOH

& — oy



-.., NHa  1H NMR 400 MHz, DMSO-d6: 8 [ppm] 12.79 (s, 1 H), 8.59 - 8.86 (m, 2 H), 8.24 (br.
s., 1 H), 8.00- 8.16 (m, 3H), 7.88 (m, 2 H), 7.48 (m, 2 H), 2.69 (t, 2 H), 1.51 - 1.78 (m, 2 H), 1.15- 1.50
(m, 6 H), 0.86Q224P1KA9" 5-{3-[4-(4-methyl-piperazin-1-y1)-phenyl]-ureidl-T/US2012/033200
2-pyridin-4-yl-thiazole-4-carboxylic acid amide
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2-amino 2-cyano acetamide (1.4 g, 0.01473 mol, 1 eq) in pyridine (15ml) is stirred
for 1 h at room temperature, to this 2,6-dimethyl isonicotinyl chloride (2.5 g, 0.1473
mol,1eq) [prepared by stirring a mixture of 2,6-dimethyl isonicotinic acid (2.5¢,
0.0465 mol,1 eq) in thionyl chloride (15 ml) at 85 'C for 2 hr, thionyl chloride was
removed in vacuum under nitrogen] is added at 0 ‘C and the reaction mixture is
stirred at room temperature for 14 h, after the completion of the reaction pyridine is
removed under vacuum and the crude product is purified by column chromatography
to afford (1.5 g) of the titled compound;

yield: 39%; MS (ESI+): 233.05.

3.2 N-(1,3-diamino-1-o0xo0-3-thioxopropan-2-yl)-2,6-dimethylisonicotinamide

et

A mixture of N-(2-amino-1-cyano-2-oxoethyl)-2,6-dimethylisonicotinamide (1.5 g,
0.00646 mol, 1 eq), sodium hydrogen sulfide hydride (1.05 g, 0.00646 mol, 3 eq) in
water/1,4-dioxane, diethyl amine hydrochloride (1.0 g, 0.01939 mol, 3 eq) is stirred
for 14 h at 60°C. After the completion of the reaction, the reaction mass is allowed to
cool, water is added and exiracted with ethyl acetate and dried over sodium sulfate.
The solvent is evaporated and the crude is recrystallised in diethyl ether to afford 1.0
g of N-(1,3-diamino-1-0x0-3-thioxopropan-2-yl)-2,6-dimethylisonicotinamide; yield:
64%; MS (ESI+): 267;

'"H NMR 400 MHz, DMSO-ds: & [ppm] 9.98 (s, 1H), 9.40 (s, 1H), 8.39 (d, J = 8.00 Hz,
1H), 7.64 (s, 1H), 7.48 (s, 1H), 7.45 (d, J = 8.00 Hz, 1H), 3.55 (s, 6H).

3.3 5-amino-2-(2,6-dimethylpyridin-4-yl)thiazole-4-carboxamide



70 N1/SNN rTh)--NN 411\-__/ 1H NMR 400 MHz, DMSO-c16: 8 [ppm] 10.96 (s, 1 H), 10.17
(br.s., 1 H), 8.50 - 8.80 (m, 2 H), 7.89 - 7.94 (m, 2H), 7.89 (br. s., 1 H), 7.71 (br. s., 1 H), 7.18 - 7.51
(m, 2 H), 6. 750 200516872 H), 2.98 - 3.15 (M, 4 H), 2.42 -2.48 (m, 4 H), 2.22PGET/F$P1HEF200
5-[4-(4-carbamoyl-butyl)-benzoylamino]-2- pyridin-4-yl-thiazole-4-carboxylic acid amide H2NO \
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N-(1,3-diamino-1-0x0-3-thioxopropan-2-yl)-2,6-dimethylisonicotinamide (1.0 g,
0.00375 mol) is treated with polyphosphoric acid (4g) and heated to 140°C for 1h.
The resulting yellow orange solution is cooled to room temperature and quenched
with water, and then pH is adjusted to 6-7 with 50% aq. KOH and extracted with
ethyl acetate, dried over sodium sulfate and evaporated. The crude product is
recrystallised in diethyl ether to afford 0.200 mg of the 5-amino-2-(2,6-
dimethylpyridin-4-yl)thiazole-4-carboxamide; yield: 21.5%; MS (ESI+): 248.

3.4 2-(2,6-dimethyl-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-yImethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide

4-(4-methylpiperazine methyl) benzoic acid (0.266 g, 0.001209 mol) and carbonyl
diimidazole (CDI) (0.293 g 0.00181 mole), are dissolved in dry DMF (5 ml) and
stirred at 90 'C for 1 h, then 5-amino-2-(2,6-dimethylpyridin-4-yl)thiazole-4-
carboxamide (0.15 g, 0.00064 mol) is added and the mixture is stirred for 14 h at 90
‘C. After the completion of the reaction as evidenced from TLC, the solvent is
evaporated and the crude product is purified by column chromatography (Basic
Alumina) to afford 17.6 mg of the title compound; yield: 9%; MS (ESI+): 465.00;

'H NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1H), 8.21 (s, 1H), 8.05 (s, 1H), 7.91
(d, J = 8.00 Hz, 2H), 7.67 (s, 2H), 7.56 (d, J = 7.76 Hz, 2H), 3.55 (s, 2H), 2.48 (s,
6H), 2.38-2.40 (m, 8H), 2.17 (s, 1H);

HPLC > 98%, Rt (min) : 1.969.

Example 4
Preparation of 5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-(3-
trifluoromethyl-pyridin-4-yl)-thiazole-4-carboxylic acid amide ("A17")



S. NH2 N 1H NMR 400 MHz, DMSO-c16: 8 [ppm] 12.78 (s, 1 H) 8.65 - 8.82 (m, 2 H) 8.20 (br.
s., 1 H) 8.04 (br. s., 1 H) 7.95- 8.02 (m, 2 H) 7.82 - 7.93 (m, 2 H) 7.42 - 7.55 (m, 2 H) 7.21 (br s., 1 H)
6.65 (br. s., WOIR61872 H) 2.08 (t, 2 H) 1.40- 1.75 (m, 4 H) PCT/US2012/033200
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"A17" is synthesized, following the protocols outlined (steps 1-4) for the preparation
of "A16".

4.1 N-(2-amino-1-cyano-2-oxoethyl)-3-(trifluoromethyl)isonicotinamide

CF3 0] CN
NH,
N O

The compound is synthesized following the protocol outlined in step 1 for the
preparation of "A16"; yield: 18.5%; MS (ESI+): 273.05;

'H NMR 400 MHz, DMSO-de: & [ppm] 9.97 (d, J = 8.00 Hz, 1H), 9.05 (s, 1H), 0.00 (d,
J = 4.00 Hz, 1H), 7.90 (s, 1H), 7.79 (t, J = 4.92 Hz, 2H), 5.70 (d, J = 8.00 Hz, 1H).

4.2 N-(1,3-diamino-1-0x0-3-thioxopropan-2-yl)-3-(trifluoromethyl)isonicotinamide:

Nao 0

The compound is synthesized following the protocol outlined in the step 2 for the
preparation of "A16"; Yield: 55%; MS (ESI+): 304.1.

4.3 5-amino-2-(3-(trifluoromethyl)pyridin-4-yl)thiazole-4-carboxamide:



"A51" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-y1)-2-(4- chloro-phenoxy)-nicotinamide /\ Ni IP
aNH2 1H NMR (400 MHz, DMSO-d6) 6 [ppm] = 13.39 (s, 1H, NH), 8.71 (br, 2H), 8.61 (d, J=6.7, 1H),
8.37 (d, J=3%0 2R/ B m, 4H), 7.53 (d, J=9.4, 2H), 7.47 -7.31 (m, 3H); HFEZURPSIEAIAPU52 71
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0
NH,
CF, N
S NH,
z s

N

The compound is synthesized following the protocol outlined in the step 3 for the
preparation of "A16", yield: 18%; MS (ESI+): 289.0.

4.4 5-[4-(4-Methyl-piperazin-1-ylmethyl)-benzoylamino]-2-(3-trifluoromethyl-pyridin-
4-yl)-thiazole-4-carboxylic acid amide ("A17")

The compound is synthesized following the protocol outlined in the step 4 for the
preparation of "A16"; yield: 20%; MS (ESI+): 505.30;

'H NMR 400 MHz, DMSO-de: & [ppm] 12.75 (s, 1H), 9.12 (s, 1H), 9.00 (s, 1H), 8.10-
8.00 (m, 1H), 7.97 (d, J = 4.00 Hz, 2H), 7.92 (d, J = 8.00 Hz, 1H), 7.83-7.85 (m, 1H),
7.55-7.50 (m, 2H), 3.56 (s, 2H), 2.39-2.45 (m, 8H), 2.20 (s, 1H);

HPLC > 98%; Rt (min) : 2.911.

The following compounds are obtained analogously to example "A16":

compound name and/or structure
no.

"A18" 2-(3-bromo-pyridin-4-yl)-5-[4-(4-methyl- MS (ESI+): 515.00

piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | HPLC > 96.44%
Rt (min) : 2.660.

carboxylic acid amide

@ H?S/N B/
HN 5

/

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.77 (s, 1H), 8.93 (s, 1H), 8.67 (d, J = 4.00
Hz, 1H), 8.46 (d, J = 4.00 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J = -8.00 Hz,




"A52" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-y1)-2- phenoxy-nicotinamide /\ N NS\ AP\ NH2 1H
NMR (400 MHz, DMSO-d6) 6 [ppm] = 13.40 (s, 1H, NH), 8.71 (d, J=3.9, 2H), 8.61 (dd, J=7.6, 1.9, 1H),
8.35 (dd, J=WQ 29191489 8.05 - 7.89 (m, 4H), 7.47 (t, J=7.9, 2H), 7.41 -7 2P GHUBRNPI200MS [M+H]
418 "A53" 51[1-(6-methyl-pyridin-2-yl)-1H-imidazole 4 carbonyl]-amino}-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide /=N N Ny NHNS \ NH2
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2H), 7.56 (d, J = -8.00 Hz, 2H), 3.56 (s, 2H), 2.31-2.34 (m, 8H), 2.18 (s, 1H)

"A19" 2-(3-fluoro-pyridin-4-yl)-5-[4-(4-methyl- MS (ESI+): 455.00
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | HPLC > 97%
carboxylic acid amide Rt (min) : 2.418.
0 SN
(\ N S | Yz
N
\) H\ L F
N N
H,N
O

TH NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1H), 8.93 (s, 1H), 8.67 (d, J = 4.00
Hz, 1H), 8.46 (d, J = 4.00 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J = -8.00 Hz,
2H), 7.56 (d, J = -8.00 Hz, 2H), 3.56 (s, 2H), 2.31-2.34 (m, 8H), 2.18 (s, 1H)

"A20" 2-(3-chloro-pyridin-4-yl)-5-[4-(4-methyl- MS (ESI+): 471.30
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | HPLC > 98%
Rt (min) : 2.6

carboxylic acid amide

atY; YQ
@ H:}S/N o|/
HN 3

/

"H NMR 400 MHz, DMSO-dg: & [ppm] 12.77 (s, 1H), 8.93 (s, 1H), 8.67 (d, J = 4.00
Hz, 1H), 8.46 (d, J = 4.00 Hz, 1H), 8.37 (s, 1H), 8.09 (s, 1H), 7.92 (d, J = -8.00 Hz,
2H), 7.56 (d, J = -8.00 Hz, 2H), 3.56 (s, 2H), 2.31-2.34 (m, 8H), 2.18 (s, 1H)

"A21" 2-(3-methoxy-pyridin-4-yl)-5-[4-(4-methyl- MS (ESI+): 467.13

piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- | HPLC > 93%
Rt (min) : 1.966.

carboxylic acid amide

@] NN
A "N L
H.N
@]




1H NMR (500 MHz, DMSO-d6) 6 [PPm] =

12.67 (s, 1H, NH), 8.76 (d, J=0.9, 2H), 8.73 - 8.69 (m, 2H),

8.08 (s, 1H, NH), 8.01 -7.94 (m, 3H), 7.89 (s, 1H, NH), 7.81 (d, J=8.1, 1H), 7.35 (d, J=7.6, 1H), 2.56 (s,
3H, CH3); HPQCURAZHNMH] 406 "A54" 2-(2,6-dimethyl-pyridin-4-yl)-5-[4-(L&TEHHA12/033200
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4- carboxylic acid amide 72 Example 5 The
preparation of 5-(4-methylbenzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic acid ("A55") amide is
carried out analogously to the following scheme 4-8ethylbenzoic acid (0.054 g, 0.0004 mol) and
carbonyl di-imidazole (CD!) (0.097 g 0.0006 mol), are dissolved in dry DMF (2 ml) and stirred at 90 C

for 1 hr, the
and the mixt
TLC, solver
afford 17.6
(17.6 mg, 3

MNP 8-id Db biasqishicariyoxic agidanide {0108 86041002 meb is added

HE dH ot A i oot 1 R A et ot Ao

4tog
rﬂgiﬁ441—&@tk@+Hb@ﬁBﬂamH)o)32$\ﬂ®Br(m &th@ﬁlea%wrboxyhc aC|d amide (

d from
raphy to
'A55")

0.1%TFA in AC Rt mm) 3.18; |73 1H
NMR (400 MHz, DMSORIB}&Zjspiny ety shantpydamine- thiazpleetty FE’H? 34s, 1H), 8106 (s, 1H),
7.99-7.97 (M, 2H), 7.86 (d, J = 8.00 Bk dHd(Emide 8-00 Hz, 2H)| Bt4@i(s,: 318R1The following
compounds are obtained analogously 5-benzoylamino-2-pyridin-4-yl-thiazole-4-carboxylic gcid amide
("A56") NH2 NH LCMS: Mass found 3%5.0); HPLC: Rt (miR); 2.88; 1H NMR (400 MHz
DMSO-c16) 6 [ppm] 12.83 ( , H), 8.25 (8, 1H), 8.08(s, 1H), 8.00-7.96(m, 4H),
7.73(t, J =16.00 Hz, 1H), 7. N S
N H O\ /
/ N
HN

> yield)

o e e A6 o | 7

TETEREIAE L

er, B-:

TH NMR 400 MHz, DMSO-de: & [ppm] 12.82 (s, 1H), 8.60 (s, 1H), 8.53 (d, J = 8.00
Hz, 1H), 8.14 (s, 1H), 8.06 (s, 1H), 7.91 (d, J = 8.00 Hz, 3H), 7.56 (d, J = 8.00 Hz,
2H), 3.56 (s, 2H), 2.64 (s, 3H), 2.34-2.45 (m, 8H), 2.16 (s, 3H)

The following compounds are obtained analogously to the examples mentioned
above

compound

no.

name and/or structure

IIA23II

H.N

2

"\

7\
N\

N
S

o)

4-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-
ylcarbamoyl)-benzyl]-piperidine-1-carboxylic

acid amide

H
N

0]

N

N

0]

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.79 (s, 1 H), 8.56 - 8.94 (m, 2 H), 8.25 (br.
s., 1 H), 8.08 - 8.17 (m, 2H), 8.06 (br. s., 1 H), 7.77 - 7.97 (m, 2 H), 7.26 - 7.56 (m,




5-114-(dimethylamino)benzoyllamino}-2-pyridin-4-y1-1,3-thiazole-4-carboxamide ("A57") LC-MS:
Mass found (M+, 368.0); HPLC: Rt (min): 3.10; 1H NMR (400 MHz, DMSO-d6) 6 [ppm] 12.59 (s, 1H),
8.69 (d, J =WO3ME/ 11839 8.16 (s, 1H), 8.00(s, 1H), 7.96(d, J = 6.12 Hz, 2HY.CAAW1YBIW8 Hz, 2H),
6.85(d, J=9.12 Hz, 2H), 3.04 (s, 6H); 74 LC-MS: Mass found (M+, 340.0); HPLC: Rt (min): 2.061;
1H NMR (400 MHz, DMSO-d6) 6 [ppm] 12.54 (s, 1H), 8.74 (s, 2H), 8.19 (s, 1H), 8.07 (d, J = 5.76 Hz,
2H), 8.00 (s, 1H), 7.65 (d, J = 8.72 Hz, 2H), 6.68 (&1J = 8.72 Hz, 2H);
5-{[(1-methy1-1H-pyrrol-2-yOcarbonynamino}-2-pyridin-4-y1-1,3-thiazole-4- carboxamide ("A59") O
H2NI (0 NH21H)-BI81 Mass: fonrel {1 2,62 0% HPRG4 Ar(sr(yi, 2 7, . 1164 NVB(@A0 Mz, DMSO-d3)

6 [ppm] 1238 (s, 1 .69.(d, J=6.12 H)..8.14 (s, 1H), 6 7.99-7.95 (m, 1H), 7.22-7.21|(m, 1H),
6.87-6.85 (n?-{%;,‘zgé’g!@:%g&nf’%%: ?é%%@ 5%5

5-(2-furoylgmindy2a-pyridirb44ypidsBaimatolimdtogrboraoyidmiiop”) 15 1-12N-0 NH )-( NN[S
pyridin-4-yl-thiazole-4-carboxylic acid amide

'"H NMR 400 MHz, DMSO-ds: & [ppm] 12.84 (s, 1 H) 8.76 - 8.90 (m, 2 H) 8.72 (br.
s.,2H)8.28 (br.s., 1 H)8.10-8.19 (m, 2 H) 8.07 (br. s., 1 H) 7.92 - 8.03 (M, 2 H)
7.56 - 7.72 (m, 2 H) 3.89 (br. s., 2 H) 3.19 (br. s., 4H) 2.79 (br. s., 4 H)

"A25" 5-[4-(4-dimethylcarbamoyl-butyl)-
benzoylamino]-2-pyridin-4-yl-thiazole-4-

carboxylic acid amide

H,N 0
\ 0
S
( © N—
N— /

"H NMR 400 MHz, DMSO-de: & [ppm] 12.78 (s, 1 H) 8.62 - 8.79 (m, 2 H) 8.20 (br.
s., 1 H)8.03 (br.s., 1 H)7.96 - 8.01 (m, 2 H) 7.89 (m, 2 H) 7.49 (m, 2 H) 2.95 (s, 3
H) 2.80 (s, 3H) 2.72 (t, 2 H) 2.32 (t, 2 H) 1.43 - 1.72 (m, 4 H)
"A26" 5-[4-(1-methyl-piperidin-4-ylmethyl)-
benzoylamino]-2-pyridin-4-yl-thiazole-4-

carboxylic acid amide




LC-MS: Ma

ss found (M+, 315.0); HPLC: At (min): 2.26; NMR Analysis 1H NMR (400 MHz,

DMSO-c16) 6 [ppm] 12.54 (s, 1H), 8.70 (d, J = 6.12 Hz, 2H), 8.21 (brs, 1H), 8.11-8.11 (m, 1H), 7.98(d,
VOQ3012/A61%9) = 4.28 Hz, 1H), 6.82 (d, J = 5.32 Hz, 1H); PCT/US2012/033200
2-pyridin-4-y1-5-[(1H-pyrrol-2-ylcarbonyl)amino]-1,3-thiazole 4 carboxamide ("A61") HNt*, O N 7-( NN
S LC-MS: Mass found (M+, 314.0); HPLC: Rt (min): 2.24; 1H NMR (400 MHz, DMSO-d6) 6 [ppm]
12.33 (s, 1H), 12.20 (s, 1H), 8.69 (d, J = 6.16 Hz, B8), 8.15 (brs, 1H), 7.96-7.95 (m, 2H), 7.99 (brs,

J=6.16 Hz

1H), 7.17-7.

15 (m, 1H), 6.83- 6.81 (M, 1H), 6.31-6.29 (M, 1H):

2-pyridin-4-

ymmwmthmmp@rmmns prihi2eeles41casbexymids {"Me22)HY 67dHH NN

& 100, 8 7100 J D S S0 8 C@?ﬁ ‘%%é%%zé LGB B 2 2 3

7.82-7.81 (nB.6HJM/.33]1,2182 4 38MHz 1K), 2.76 (s, 3H), 2.65 - 2.74 (m, 2 H), 1.31 - 1.98

(m, 5 H)

N S
ppm] 12.69
Hz, 2H),

"A27" 5-[4-(4-acetyl-piperazin-1-ylmethyl)-
benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide

HN. 0o
N\:Q/H)/Q/\N
e )

\
V
N O

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.79 (s, 1 H), 8.67 - 8.80 (m, 2 H), 8.24 (br.
s., 1 H), 8.08 - 8.14 (m, 2H), 8.06 (br. s., 1 H), 7.79 - 7.94 (m, 2 H), 7.44 - 7.54 (m,
2 H), 4.19 - 4.45 (m, 1 H), 3.70 - 3.97 (m, 1 H), 2.86 -3.06 (m, 1 H), 2.65 (d, 2 H),

2.32-2.46 (m, 1 H), 1.97 (s, 3H), 1.73 - 1.87 (m, 1 H), 1.43 - 1.69 (m, 2 H), 0.85 -

1.35 (M, 2 H)
"A28" 6-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-
ylcarbamoyl)-phenyl]-hexanoic acid
HN o

N\\H
S
S ©
N ©
HO

TH NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1 H), 11.93 (br. s., 1 H), 8.40 - 8.89
(m, 2 H), 8.20 (br. s., 1 H),8.04 (br. s., 1 H), 7.94 - 8.02 (m, 2 H), 7.81 - 7.94 (m, 2
H), 7.39 - 7.56 (M, 2 H), 2.64 - 2.77 (m, 2 H), 2.21 (1, 2H), 1.58 - 1.72 (m, 2 H),
1.48 - 1.60 (M, 2 H), 1.23 - 1.40 (m, 2 H)

"A29" 5-(4-piperidin-4-ylmethyl-benzoylamino)-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide




5-[(1H-pyrazol-3-ylcarbonyflamino]-2-pyridin-4-y1-1,3-thiazole-4-carboxamide ("A63") 0 NH LC-MS:
Mass found (M+, 315.0); HPLC: Rt (min): 2.05; 1H NMR (400 MHz, DMSO-d6) 6 [ppm] 13.72 (s, 1H),
12.63 (s, 1HY®B(1872 6.12 Hz, 2H), 8.11 (brs, 1H), 8.01 (brs, 1H), 7.98PLH U 12PP329004-7.93
(m, 1H), 6.90- 6.89 (m, 1H); 5-(3-furoylamino)-2-pyridin-4-y1-1,3-thiazole-4-carboxamide ("A64") WO
2012/161879PCT/US2012/033200 77 O H2N/NH (0 NkyS

63

H.N o

N
S
sallanle
N H

"H NMR 400 MHz, DMSO-de: & [ppm] 12.80 (s, 1 H), 8.79 (m, 2 H), 8.38 - 8.59 (m,
1 H), 8.27 (br. s., 1 H),8.17 - 8.24 (m, 1 H), 8.13 (m, 2 H), 8.07 (br. s., 1 H), 7.91
(m, 2 H), 7.49 (m, 2 H), 3.19 - 3.35 (m, 2 H), 2.75 -2.93 (m, 2 H), 2.69 (d, 2 H),
1.80-2.03(m, 1 H),1.60-1.80 (m,2H), 1.22 - 1.50 (m, 2 H)

"A30" 5-[4-(1-acetyl-piperidin-4-ylmethyl)-

benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide

HN @)
H
N\ Xy—N
S
— O N
\
\_/ I

"H NMR 400 MHz, DMSO-de: & [ppm] 12.79 (s, 1 H), 8.67 - 8.80 (m, 2 H), 8.24 (br.
s., 1 H), 8.08 - 8.14 (m, 2H), 8.06 (br. s., 1 H), 7.79 - 7.94 (m, 2 H), 7.44 - 7.54 (m,
2 H), 4.19 - 4.45 (m, 1 H), 3.70 - 3.97 (m, 1 H), 2.86 -3.06 (m, 1 H), 2.65 (d, 2 H),
2.32-2.46 (m, 1 H), 1.97 (s, 3H), 1.73 - 1.87 (m, 1 H), 1.43 - 1.69 (m, 2 H), 0.85 -
1.35 (M, 2 H)

"A31" 5-{4-[(2-dimethylamino-ethylamino)-methyl]-

benzoylamino}-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide




LC-MS: Mass found (M+, 315.0); HPLC: Rt (min): 2.28; 1H NMR (400 MHz, DMSO-d6) 6 [ppm] 12.35
(s, 1H), 8.70 (d, J = 6.08 Hz, 2H), 8.54 (s, 1H), 8.20 (brs, 1H), 8.26 (brs, 1H), 7.97 (d, J = 6.16 Hz, 2H),
7.94-7.94 (VAPRN26I8878.85 (m, 1H);
2-pyridin-4-y1-5-[(3-thienylcarbonyl)amino]-1,3-thiazole-4-carboxamide ("A65") 0 (O NH N .7% LC-MS:
Mass found (M+, 331.0); HPLC: Rt (min): 2.66; 1H NMR (400 MHz, DMSO-d3) 6 [ppm] 12.56 (s, 1H),
8.71 (d, J = 6.12 Hz, 2H), 8.41 (d, J = 4.24 Hz, 1HE®.22(s, 1H), 8.06(s, 1H), 7.98(d, J = 6.12 Hz, 2H),
7.81 (d, J=7.96 Hz, 1H), 7.53 (d, J = 6.44 Hz, 1H). 78 IC50 values of compounds according to the

invention inhipitingA BitLiang, Iskis S-emqppmNe. dBIs1 erxgre assey (¢80 H)M]aK ke, en
!‘W ﬁ?%g -8.17 (m, 5 H)7.76 (d, 2 H) 4.33 (s, 2 H) 3.18 - 3.49 (m, 4 H) 2.86 (s,

assay 1C50

6 H)

PCT/US2012/033200

zyme

IIA32II

5-[4-(4-methylcarbamoyl-butyl)-benzoylamino]-
2-pyridin-4-yl-thiazole-4-carboxylic acid amide
N

2

@)
| O
S
)
N/
H

H
\

"H NMR 400 MHz, DMSO-de: 8 [ppm] 12.77 (s, 1 H), 8.56 - 8.82 (m, 2 H), 8.19 (br.
s., 1 H), 8.03 (br. s., 1 H),7.96 - 8.01 (m, 2 H), 7.85 - 7.93 (m, 2 H), 7.66 (g, 1 H),
7.40 - 7.53 (m, 2 H), 2.70 (t, 2 H), 2.55 (d, 3 H), 2.09(t, 2 H), 1.42 - 1.70 (m, 4 H)

IIA33II

5-{4-[(2-methoxy-ethylamino)-methyl]-
benzoylamino}-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide
H,N

O

~=

N

"H NMR 400 MHz, DMSO-de: & [ppm] 12.86 (s, 1 H), 9.04 (br. s., 2 H), 8.64 - 8.83
(m, 2 H), 8.28 (br. s., 1 H),8.06 - 8.11 (M, 3 H), 7.96 - 8.05 (m, 2 H), 7.72 - 7.81
(m, 2 H), 4.31 (br. s., 2 H), 3.48 - 3.69 (M, 2 H), 3.33 (s, 3H), 3.17 (br. s., 2 H)

IIA34II

5-[4-(4-methyl-piperazine-1-carbonyl)-
benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide




cell assay IC50 [nM] "Al " "A2" "A4" 300 "A5" 1400 "A6" 630 540

WO 2012/161879 PCT/US2012/033200
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"H NMR 400 MHz, DMSO-ds: & [ppm] 12.89 (s, 1 H), 9.77 (br. s., 1 H), 8.69 - 8.94

(m, 2 H), 8.30 (br. s., 1 H),8.12 - 8.18 (m, 2 H), 8.09 (br. s., 1 H), 8.02 - 8.08 (m, 2

H), 7.69 - 7.79 (m, 2 H), 4.41 - 4.89 (m, 2 H), 3.03 -3.90 (m, 6 H), 2.85 (s, 3 H)
"A35" 5-[4-(5-dimethylcarbamoyl-pentyl)-

benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide
N

H o)
s
= O N/
r§1 / g o

"H NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1 H), 8.66 - 8.82 (m, 2 H), 8.20 (br.
s., 1 H), 8.04 (br. s., 1 H),7.96 - 8.02 (m, 2 H), 7.84 - 7.92 (m, 2 H), 7.41 - 7.54 (m,
2 H), 2.94 (s, 3 H), 2.80 (s, 3 H), 2.66 - 2.73 (m, 2 H),2.27 (t, 2 H), 1.57 - 1.75 (m,
2 H), 1.45 - 1.59 (m, 2 H), 1.24 - 1.40 (m, 2 H)

"A36" 5-(4-morpholin-4-ylmethyl-benzoylamino)-2-

pyridin-4-yl-thiazole-4-carboxylic acid amide
o)
4
N \ N
=~ 4 / NH,
0 S
k/ NH
N
o)

"H NMR 400 MHz, DMSO-ds: & [ppm] 2.35 - 2.44 (m, 4 H) 3.55 - 3.67 (m, 6 H)
7.60 (m, 2 H) 7.93 (m, 2 H)7.96 - 8.02 (m, 2 H) 8.04 (br. s., 1 H) 8.20 (br. s., 1 H)
8.65-8.79 (m, 2 H) 12.79 (s, 1 H)

"A37" 5-[4-(4-methyl-piperazin-1-ylmethyl)-




"A7" 410 390 "A8" 6300 2100 "A9" 2000 740 "A10" “All* "Al2"

WO 2012/161879
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benzoylamino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide

\® .

"H NMR 400 MHz, DMSO-de: & [ppm] 12.89 (s, 1 H), 9.77 (br. s., 1 H), 8.69 - 8.94
(m, 2 H), 8.30 (br. s., 1 H),8.12 - 8.18 (m, 2 H), 8.09 (br. s., 1 H), 8.02 - 8.08 (m, 2
H), 7.69 - 7.79 (m, 2 H), 4.41 - 4.89 (m, 2 H), 3.03 -3.90 (M, 6 H), 2.85 (s, 3 H)

IIA38"

2-pyridin-4-yl-5-(4-pyrrolidin-1-ylmethyl-
benzoylamino)-thiazole-4-carboxylic acid amide

"H NMR 400 MHz, DMSO-de: & [ppm] 12.79 (s, 1 H), 10.10 (br. s., 1 H), 8.69 - 8.81
(m, 2 H), 8.25 (s, 1 H), 7.99 - 8.10 (m, 4 H), 7.78 — 7.83 (m, 2 H), 4.50 (s, 2 H),
3.43 (m, 2 H), 3.13 (m, 2H), 2.05 (m, 2 H), 1.88 (m, 2H)

llA39ll

4-[5-(4-Carbamoyl-2-pyridin-4-yl-thiazol-5-
ylcarbamoyl)-pyridin-2-yl]-piperazine-1-
carboxylic acid tert-butyl ester

r mf)* yﬁ

"H NMR 400 MHz, DMSO-de: & [ppm] 12.64 (s, 1 H), 8.78 (s, 1 H), 8.70 (m, 2 H),
8.24 (s, 1 H),8.14 (d, 2 H), 8.06 (s, 1 H), 7.98 (dd, 2 H), 7.01 (d, 1 H), 3.71 (m, 4
H), 3.46 (m, 4 H), 1.45 (s, 9




"A13"

"A14" 1700 420 "A15"

WO 2012/161879
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H)

llA4oll

5-(4-dimethylaminomethyl-benzoylamino)-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide

TH NMR 400 MHz, DMSO-de: & [ppm] 12.67 (s, 1 H), 9.85 (br. s., 1 H), 8.75 (m, 2
H), 8.26 (s, 1 H), 8.00 - 8.14 (m, 4 H), 7.72 = 7.82 (m, 2 H), 4.40 (s, 2 H), 2.78 (s,

6 H)
"A41" 5-(3,4-dimethoxy-benzoylamino)-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide
0
NH,
N H
| >N
| X S 0
N .= @) \
O_
"A42" 5-[(1H-pyrazole-4-carbonyl)-amino]-2-pyridin-4-

yl-thiazole-4-carboxylic acid amide

H,N
)

TH NMR 400 MHz, DMSO-de: & [ppm] 12.31 (s, 1 H) 8.71 - 8.85 (m, 2 H) 8.24 (br.
s.,2H)8.19 (br. s., 1 H)8.08 - 8.16 (M, 2 H) 8.01 (br. s., 1 H)

IIA43II

N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-6-
morpholin-4-yl-nicotinamide




370 280 "A20" 640 630 "A21" 46 14 "A22" 350 300 "A23" 94 "A24" 95 260 "A25" 99
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"H NMR 400 MHz, DMSO-de: & [ppm] 12.66 (s, 1 H), 8.81-8.78 (m, 2 H), 8.71 (m
1H), 8.24 (s, 1 H),8.16 (d, 2 H), 8.07 (s, 1 H), 7.98 (dd, 1 H), 7.02 (d, 1 H), 3.73-
3.65 (m, 8 H)

"A44" 5-[(1-piperidin-4-yImethyl-1H-pyrazole-4-

carbonyl)-amino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide
H.N

Srad:
Na @) =N NH

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.30 (s, 1 H) 8.71 - 8.80 (m, 2 H) 8.44 -
8.61 (m, 2 H) 8.11 - 8.31 (m, 1H) 8.03 - 8.09 (m, 2 H) 7.93 - 8.02 (m, 2 H) 4.20 (d,
2 H) 3.18 - 3.37 (m, 2 H) 2.76 - 3.02 (M, 2 H) 2.06 - 2.26(m, 1 H) 1.59 - 1.76 (m, 2
H) 1.26 - 1.50 (m, 2 H)

"A45" N-(4-cyano-2-pyridin-4-yl-thiazol-5-yl)-4-(4-
methyl-piperazin-1-ylmethyl)-benzamide

OO

'"H NMR 400 MHz, DMSO-de: & [ppm] 8.61 - 8.88 (m, 2 H), 8.01 - 8.15 (m, 2 H),
7.91-8.01 (m, 2 H), 7.38 -7.65 (m, 2 H), 3.75 (br. 5., 2 H), 3.26 - 3.54 (m, 2 H),
2.88-3.19(m, 6 H), 2.80 (s, 3 H)

"A46" 5-(4-morpholin-4-ylmethyl-benzoylamino)-2-

pyridin-4-yl-thiazole-4-carboxylic acid amide




79 "A26" 100 31 "A27" 140 100 "A28" 160 "A29" 190 "A30" 200
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"A31"

PCT/US2012/033200

NO\(iZ/‘?
~ % ) NH,
O——'\? ° NH
O

TH NMR 400 MHz, DMSO-ds: & [ppm] 2.35 - 2.44 (m, 4 H) 3.55 - 3.67 (m, 6 H)
7.60 (m, 2 H) 7.93 (m, 2 H)7.96 - 8.02 (M, 2 H) 8.04 (br. s., 1 H) 8.20 (br. s., 1 H)
8.65-8.79 (m, 2 H) 12.79 (s, 1 H)

llA47ll

5-(4-pentyl-benzoylamino)-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide

"H NMR 400 MHz, DMSO-de: & [ppm] 12.77 (s, 1 H), 8.51 - 8.92 (m, 2 H), 8.19 (br.
s., 1 H), 8.03 (br. s., 1 H),7.95 - 8.02 (m, 2 H), 7.80 - 7.94 (m, 2 H), 7.32 - 7.62 (m,
2 H), 2.69 (t, 2 H), 1.49 - 1.82 (M, 2 H), 1.19 - 1.49(m, 4 H), 0.87 (1, 3 H)

IIA48"

5-(4-hexyl-benzoylamino)-2-pyridin-4-yl-thiazole-
4-carboxylic acid amide

@\('\' &
'

NH

@)

TH NMR 400 MHz, DMSO-de: & [ppm] 12.79 (s, 1 H), 8.59 - 8.86 (m, 2 H), 8.24 (br.
s., 1 H), 8.00 - 8.16 (m, 3H), 7.88 (m, 2 H), 7.48 (m, 2 H), 2.69 (t, 2 H), 1.51 - 1.78
(m, 2 H), 1.15 - 1.50 (m, 6 H), 0.86 (t, 3 H)

llA49ll

5-{3-[4-(4-methyl-piperazin-1-yl)-phenyl]-ureido}-
2-pyridin-4-yl-thiazole-4-carboxylic acid amide
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N
X

Z

s” N
O —_—
‘N/\\N >\-N NH,
\_/ N Ho g

"H NMR 400 MHz, DMSO-ds: & [ppm] 10.96 (s, 1 H), 10.17 (br. s., 1 H), 8.50 - 8.80

(m, 2 H), 7.89 - 7.94 (m, 2H), 7.89 (br. s., 1 H), 7.71 (br.s., 1 H), 7.18 - 7.51 (m, 2

H), 6.75 - 7.05 (m, 2 H), 2.98 - 3.15 (m, 4 H), 2.42 -2.48 (m, 4 H), 2.22 (s, 3 H)
"A50" 5-[4-(4-carbamoyl-butyl)-benzoylamino]-2-

pyridin-4-yl-thiazole-4-carboxylic acid amide

H,N
2 0

N H
)N
/ S
\ 0 NH,
N
@]

"H NMR 400 MHz, DMSO-ds: & [ppm] 12.78 (s, 1 H) 8.65 - 8.82 (m, 2 H) 8.20 (br.
s.,1H)8.04 (br.s., 1 H)7.95-8.02(m, 2 H) 7.82-7.93 (m, 2 H) 7.42 - 7.55 (m, 2
H) 7.21 (br. s., 1 H) 6.65 (br. s., 1 H) 2.71 (t, 2 H) 2.08 (t, 2 H) 1.40 - 1.75 (m, 4 H)
"A51" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-2-(4-
chloro-phenoxy)-nicotinamide

Q\(O

N= =N

S /

0 HN \W/@
N

7 -

cl NH,

"H' NMR (400 MHz, DMSO-ds) d [ppm] = 13.39 (s, 1H, NH), 8.71 (br, 2H), 8.61 (d,
J=6.7, 1H), 8.37 (d, J=3.2, 1H), 7.99 (m, 4H), 7.53 (d, J=9.4, 2H), 7.47 — 7.31 (m,
3H);

HPLC-MS [M+H] 452
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"A52" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-2-
phenoxy-nicotinamide

7
@]

N>~ — N

S

o) HN \ ) A\ /
N
@]

NH,
TH NMR (400 MHz, DMSO-ds) 6 [ppm] = 13.40 (s, 1H, NH), 8.71 (d, J=3.9, 2H),
8.61 (dd, J=7.6, 1.9, 1H), 8.35 (dd, J=4.7, 1.9, 1H), 8.05 - 7.89 (m, 4H), 7.47 (1,

J=7.9, 2H), 7.41 — 7.23 (m, 4H);
HPLC-MS [M+H] 418

"A53" 5-{[1-(6-methyl-pyridin-2-yl)-1H-imidazole-4-
carbonyl]-amino}-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide

AN N
7/@/

NH

2

"H NMR (500 MHz, DMSO-dg) 3 [ppm] = 12.67 (s, 1H, NH), 8.76 (d, J=0.9, 2H),
8.73 — 8.69 (m, 2H), 8.08 (s, 1H, NH), 8.01 — 7.94 (m, 3H), 7.89 (s, 1H, NH), 7.81
(d, J=8.1, 1H), 7.35 (d, J=7.6, 1H), 2.56 (s, 3H, CHa);

HPLC-MS [M+H] 406

"A54" 2-(2,6-dimethyl-pyridin-4-yl)-5-[4-(4-methyl-
piperazin-1-ylmethyl)-benzoylamino]-thiazole-4-
carboxylic acid amide
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Example 5

The preparation of 5-(4-methylbenzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic acid
("A55") amide is carried out analogously to the following scheme

N CDI, DIPEA, DMF I g” "NH
/ N
/

4-Methylbenzoic acid (0.054 g, 0.0004 mol) and carbonyl di-imidazole (CDI) (0.097 g
0.0006 mol), are dissolved in dry DMF (2 ml) and stirred at 90 °C for 1 hr, then 5-
amino-2-pyridin-4-yl-thiazole-4-carboxylic acid amide (0.05 g, 0.0002 mol) is added
and the mixture is stirred overnight at 90 °C. After the completion of the reaction is
evidenced from TLC, solvent is evaporated and the crude product is purified by silica
gel column chromatography to afford 17.6 mg 5-(4-methyl-benzoylamino)-2-pyridin-4-
yl-thiazole-4-carboxylic acid amide ("A55") (17.6 mg, 32.46 % yield);

LCMS: mass found (M*, 339.0)

HPLC Method: A- 0.1%TFA in water, B-: 0.1%TFA in ACN Flow — 1.0 ml/min.
Column: Xbridge C8 (50X4.6mm, 3.51)

Rt (min): 3.18;
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'H NMR (400 MHz, DMSO-de) & [opm] 12.79 (s, 1H), 8.71 (d, J = 4.00 Hz, 2H), 8.23
(s, 1H), 8.06 (s, 1H), 7.99-7.97 (m, 2H), 7.86 (d, J = 8.00 Hz, 2H), 7.46 (d, J = 8.00 Hz,
2H), 2.42 (s, 3H).

The following compounds are obtained analogously

5-benzoylamino-2-pyridin-4-yl-thiazole-4-carboxylic acid amide ("A56")

LCMS: Mass found (M*, 325.0); HPLC: R (min): 2.83;
"H NMR (400 MHz, DMSO-de) & [ppm] 12.83 (s, 1H), 8.72-8.71 (m, 2H), 8.25 (s, 1H),
8.08 (s, 1H), 8.00-7.96 (m, 4H), 7.73 (t, J = 16.00 Hz, 1H), 7.68-7.64 (m, 2H);

5-{[4-(dimethylamino)benzoyllamino}-2-pyridin-4-yl-1,3-thiazole-4-carboxamide

("A57")
o 0
H2N4/$_<NH
Ny 8
N ;

>
N

LC-MS: Mass found (M+, 368.0); HPLC: Rt (min): 3.10;

"H NMR (400 MHz, DMSO-dg) d [ppm] 12.59 (s, 1H), 8.69 (d, J = 6.08 Hz, 2H), 8.16
(s, 1H), 8.00 (s, 1H), 7.96 (d, J = 6.12 Hz, 2H), 7.77 (d, J = 9.08 Hz, 2H), 6.85 (d, J =
9.12 Hz, 2H), 3.04 (s, 6H);

5-[(4-aminobenzoyl)amino]-2-pyridin-4-yl-1,3-thiazole-4-carboxamide ("A58")



200 480 80 The following examples relate to medicaments: Example A:Injection vials A solution of
1009 of an active ingredient of the formula | and 5g of disodium hydrogenphosphate in 3 | of bidistilled
water is adjye&¥ &/ 88’5 using 2 N hydrochloric acid, sterile filtered, trandfeilr@§2htd/13jéeion vials,
lyophilised under sterile conditions and sealed under sterile conditions. Each injection vial contains 5
mg of active ingredient. Example B:Suppositories A mixture of 20 g of an active ingredient of the
formula | with 100 g of soya lecithin and 1400 g of écoa butter is melted, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient. Example C:Solution A solution
is prepared from 1 g of an active ingredient of the fo@nula l, 9.38 g of NaH2PO4 2 H20, 28.48 g of
Na2HPO4 12 H20 and 0.1 g of benzalkoniunm | of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 11 an rilised by irradiation. This solution can be
used in the form of eye drops. Example D:Ointment\p00 gg ctive ingredient of the formula | are
mixed with 99.5 g of Vaseline under aseptic conditionsf Examyle_E~ Tablets A mixture of 1 kg of active
ingredient of the formula |, 4 kg of lactose, 1.2 kg of potato starch, 0KHg of talc and 0.1 kg of
magnesium stearate is pressed in a conventional mfinnelto give tablets in such a way that each tablet
contains 10 mg of active ingredient. Example F:Dra ablets are pressed analogously to Example
E and subsequently coated in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth bfd\MfyeMass Fount i Md+G 338880 B Lk gRif(Brdnive2iAgiedient of the formula | are introduced
into hard gelgtipRRaRsE IR & HRIBYEN) I%r[? Em@%&v&w %W@(stf@nﬁ%chgcébsw? gagtains 20 mg

of the active ingredient. Example H:Ampouiles A solution o of active ingredient of the formula I in
60 | of bldlsﬁﬂle%'v@a?@r st Iesfi%l(éd Hér?sﬁesrr@d 4rﬁc§e?r%ﬂ)’3u%@ 4%%&%&%&&%“@ conditions

and sealed 2myer sterile conditions. Each ampoule contains 10 mg of active ingredient.

5-{[(1-methyl-1H-pyrrol-2-yl)carbonyl]Jamino}-2-pyridin-4-yl-1,3-thiazole-4-
carboxamide ("A59")

\\
O N\
HzN NH
_/ 0
Ny S
| X
A
N

LC-MS: Mass found (M+, 328.0); HPLC: Rt (min): 2.71 ;

'"H NMR (400 MHz, DMSO-ds) & [ppm] 12.38 (s, 1H), 8.69 (d, J =6.12 Hz, 2H), 8.14
(s, 1H), 8 7.99-7.95 (m, 1H), 7.22-7.21 (m, 1H), 6.87-6.85 (m, 1H), 6.25-6.23 (M
1H), 3.95 (s, 3H);

5-(2-furoylamino)-2-pyridin-4-yl-1,3-thiazole-4-carboxamide ("A60")



82 Patent Claims 1.Compounds of the formula | in which Xdenotes H, CONH2 or CN, denotes NH,
N-Me, S or 0, denotes Ar or Het, denotes phenyl, fury!, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, tNeZAMA/16Y8Iy1, pyrimidyl, pyridazinyl, indolyl, isoindolyl, benzinRgBXSRA 1343328y,
quinolyl, 1,3-benzodioxolyl, benzothiophenyl, benzofuranyl, imidazopyridyl or furo[3,2-b]pyridyl, each
of which is unsubstituted or mono- or disubstituted by Hal, A, OR5, CN, COOA, COOH, CON(R5)2
and/or NR5COA', Ardenotes phenyl, biphenyl or n@phtyl, each of which is unsubstituted or mono-, di-
or trisubstituted by Hal, A, Hetl, (CH2)nHet2, (CH2)nOR5, (CH2)nN(R5)2, NO2, CN, (CH2)nCOORYS5,
(CH2)NnCON(R5)2, CONH(CH2),INHCOOA', CON CH2)nHetl], NR5COA, NHCOOA, NR5S02A,
CORS5, SO2Het2, SO2N(R5)2 and/or S(0)A, Hetdgnotes fury!, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrionidinyl, ffiazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl,
indolyl, isoindolyl, benzimidazolyl, yl, gWHBYI, 1,3-benzodioxolyl, benzothiophenyl,
benzofuranyl or imidazopyridyl, each of whielf is unsubstituted or mono-, di- or trisubstituted by A,
COA, (CH2)pHet1, (CH2)pHet2, OH, OAYQAB Hal, (CH2)pN(R5)2, NO2, CN, (CH2)pCOORYS5,
(CH2)pCON(R5)2, NR5COA, (CH2)pCOHet2 and/or (CH2)pphenyl, Hetidenotes fury!, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thigzolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, 83
thiadiazole, pyridazinyl, pyrazinyl, each ich is unsubstituted or mono-, di- or trisubstituted by A,
OH, OA, Hal, CN and/or (CH2)pCOOR5 Kgt2denotes dihydropyrrolyl, pyrrolidinyl,
tetrahydronwf% vl d|h dro { Eé; dropyridyl, tetrahydropyridyl,
piperidinyl, Tﬁﬁ 85{3 %gg}@g e% idinyl, [1,3]dioxolanyl, piperazinyl, each
of which is NMBU&DI:BW&H or monosubstltuted by OH, COOA CON(R5)2, COA and/or A, A'denotes
unbranched grh, I ichy1 oms L by F,
Adenotes un‘f‘_r)rzat'\%ﬁ\1 %%?hme%@gﬁlﬁ%ip\ﬁ Fﬂgq%l a\t(f)IJ| 87% &E i QE @rqyagegq

(ors, 1H), 8.11-8.11 (m, 1H), 7.98 (d, J = 6.16 Hz, 2H), 745(d J =4.28 Hz, 1H),

6.82 (d, J = 5.32 Hz, 1H);

2-pyridin-4-yI-5-[(1 H-pyrrol-2-ylcarbonyl)amino]-1,3-thiazole-4-carboxamide ("A61")

HN S

0
HN NH
0

Na_ S

LC-MS: Mass found (M+, 314.0); HPLC: Rt (min): 2.24;

"H NMR (400 MHz, DMSO-de) & [ppm] 12.33 (s, 1H), 12.20 (s, 1H), 8.69 (d, J = 6.16
Hz, 2H), 8.15 (brs, 1H), 7.96-7.95 (m, 2H), 7.99 (brs, 1H), 7.17-7.15 (m, 1H), 6.83-
6.81 (m, 1H), 6.31-6.29 (m, 1H);

X
=
N

2-pyridin-4-yl-5-[(2-thienylcarbonyl)amino]-1,3-thiazole-4-carboxamide ("A62")



which one or two non-adjacent CH and/or CH2 groups may be replaced by N, 0, S atoms and/or by
-CH=CH- groups and/or in addition 1-7 H atoms may be replaced by F, R5denotes H or unbranched or
branched alP R&1AA§1878 C atoms, in which 1-7 H atoms may be replaced RyTH$81a€3HEs F, Cl, Br
or |, denotes 0, 1, 2, 3, 4 or 5, denotes 0, 1 or 2, denotes 1, 2, 3 or 4, and pharmaceutically usable
salts, tautomers and stereoisomers thereof, including mixtures thereof in all ratios. 2. Compounds
according to Claim 1, in which R1denotes phenyl, fifry!, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridyl or pyrimidyl, each of which is unsubstituted or mono- or disubstituted by A,
ORS5 and/or CN, and pharmaceutically usable salts, tautom nd stereoisomers thereof, including
mixtures thereof in all ratios. 3. Compounds according to Ch im/1 or 2, in which 84 Ardenotes phenyl,

which is unsubstituted or mono-, di- or trisubat't\teg‘;)?/gj‘ al, (CH2),Het2, (CH2),0R5, (CH2),N(R5)2,
aKmac

(CH2),COORS5 and/or (CH2)nCON(R5)2, and D lly usable salts, tautomers and
stereoisomers thereof, including mixtures thereof i atios. 4. Compounds according to one or more
of Claims 1-3, in which Hetdenotes fury!, thienyl, p’i; §I, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, thiadiazole, each of which is unsubstituted or mono-,
di- or trisubstituted by A, (CH2)pHetl, (CH2)pl-let OA, OAr, Hal and/or (CH2)COORS5, and
pharmaceutically usable salts, tautomers and ster ers thereof, including mixtures thereof in all

ratios. 5. Compounds according to one or more of Claims 1-4, in which Hetldenotes pyridyl, which is
unsubstituté€dviindiassitsindtéd-hy3Al.0); HPLC: Rt (min): 2.522;

"H NMR (400 MHz, DMSO-de) & [opm] 12.69 (s, 1H), 8.71 (d, J = 5.96 Hz, 2H), 8.24
(brs, 1H), 8.06 (d, J = 5.08 Hz, 2H), 7.97 (d, J = 5.92 Hz, 2H), 7.82-7.81 (m, 1H),
7.33 (t, J = 4.48 Hz, 1H);

5-[(1 H-pyrazol-3-ylcarbonyl)amino]-2-pyridin-4-yl-1,3-thiazole-4-carboxamide ("A63")

H
N
N, |
0
HZN\%_<NH
_ o)
Ny S
X
L
N

LC-MS: Mass found (M+, 315.0); HPLC: Rt (min): 2.05;

"H NMR (400 MHz, DMSO-de) & [ppm] 13.72 (s, 1H), 12.63 (s, 1H), 8.70 (d, J = 6.12
Hz, 2H), 8.11 (brs, 1H), 8.01 (brs, 1H), 7.98-7.97 (m, 2H), 7.94-7.93 (m, 1H), 6.90-
6.89 (m, 1H);

5-(3-furoylamino)-2-pyridin-4-yl-1,3-thiazole-4-carboxamide ("A64")



and pharmaceutically usable salts, tautomers and stereoisomers thereof, including mixtures thereof in
all ratios. 6. Compounds according to one or more of Claims 1-5, in which Het2denotes pyrrolidinyl,
piperidinyl, WOBWBIIMBEY piperazinyl, each of which is unsubstituted or moRESUEMHBHBHY OH,
COOA', CON(R5)2, COA and/or A, and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios. 7. Compounds according to one or more of Claims 1-6,
in which Adenotes unbranched or branched alkyl hating 1-8 C atoms, in which one or two
non-adjacent CH and/or CH2 groups may be replaced by N and/or 0 atoms and/or in addition 1-7 H
atoms may be replaced by F, 85 and pharmaceutically us salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios. 8.Compou ccording to one or more of Claims 1-7,
in which Xdenotes H, CONH2 or CN, denotes Ar gr Het, Wadenotes phenyl, fury!, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, t [, pym r pyrimidyl, each of which is unsubstituted
or mono- or disubstituted by A, OR5 and/or CN, A otes®henyl, which is unsubstituted or mono-, di-
or trisubstituted by A, Hal, (CH2)nHet2, (CH2)nORY, (€H2)nN(R5)2, (CH2)nCOORS5 and/or
(CH2)NnCON(R5)2, Hetdenotes fury!, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, thiadiazole, each of which is unsubstituted or mono-,
di- or trisubstituted by A, (CH2)pHetl, (CH2)InH , OA, OAr, Hal and/or (CH2)COORS5,
Hetidenotes pyridyl, which is unsubstituted or mo stituted by A, Het2denotes pyrrolidinyl,
piperidinyl, morpholinyl or piperazinyl, each of which is unsubstituted or monosubstituted by OH,
COOA', COM{ry> Magsni i dMa, AldePotaB linbRakEiald dPBranched alkyl having 1-6 C atoms, in
which 1-7 Hatamg nay heHEmags o i) [ppm] 12.35 (s, 1H), 8.70 (d, J = 6.08 Hz, 2H), 8.54

(s, 1H), 8.20 (brs, 1H), 8.26 (brs, 1H), 7.97 (d, J = 6.16 Hz, 2H), 7.94-7.94 (m, 1H),
6.85-6.85 (m, 1H);

2-pyridin-4-yl-5-[(3-thienylcarbonyl)amino]-1,3-thiazole-4-carboxamide ("A65")

s
W
0
HN NH

_/ 0
Ny S

| A

/
N

LC-MS: Mass found (M+, 331.0); HPLC: Rt (min): 2.66;

"H NMR (400 MHz, DMSO-dg) & [ppm] 12.56 (s, 1H), 8.71 (d, J = 6.12 Hz, 2H), 8.41
(d, J =4.24 Hz, 1H), 8.22 (s, 1H), 8.06 (s, 1H), 7.98 (d, J = 6.12 Hz, 2H), 7.81 (d, J =
7.96 Hz, 1H), 7.53 (d, J = 6.44 Hz, 1H).



Adenotes unbranched or branched alkyl having 1-8 C atoms, in which one or two non-adjacent CH
and/or CH2 groups may be replaced by N and/or 0 atoms and/or in addition 1-7 H atoms may be
replaced byWORSEHEES H or unbranched or branched alkyl having 1-6 CREIRS20420R32A01-7 H
atoms may be replaced by F, Haldenotes F, Cl, Br or |, denotes 0, 1, 2, 3, 4 or 5, denotes 0, 1 or 2,
WO 2012/161879PCT/US2012/033200 86 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, including mixtures thereof if&ll ratios. 9.Compounds according to Claim 1,
selected from the group compound nr. name "Al"

5-(3,4-dimethoxy-benzoylamino)-2-phenyl- thiazole 4- carboxylic acid amide "A2"

5-[(3,4-dim o\%lll)enzofyflamlré?i]rﬁ-pagcli%és }thjazo 3- ¢ Ibl?ngnﬂglg "A3"
-yl-thiazo

pip razme%_ cargoxyllc acid

444-(4-carbafifo pyrl nzy
tert.-butyl ester Compound TBK1 IKKe TBK1
No. enzyme assay | enzyme assay cell assay
ICs0 [NM] ICs0 [NM] ICs0 [NM]
AT
A"
AG"
"A4" 300
"A5" 1400
"AB" 630 540
"A7" 410 390
"A8" 6300 2100
"AQ" 2000 740
"A10"
"A11"
"A12"
"A13"
"A14" 1700 420
"A15"
"A16" 3800
"A17" 1400 140
"A18" 310 190
"A19" 370 280
"A20" 640 630
"A21" 46 14
"A22" 350 300
"A23" 94
"A24" 95 260
"A25" 99




"A4" 5-[4-(4-methyl-piperazin-lI-ylmethyl)-benzoylamino]-2-pyridin-4- yl-thiazole-4-carboxylic acid
amide 2-(2-chloro-pyridin-4-y1)-5-[4-(4-methyl-piperazin-I-ylmethyl)-
benzoylamiNGRHiIZBIBZ-carboxylic acid amide
2-(2-fluoro-pyridin-4-y1)-544-(4-methyl-piperazin-1-ylmethyl)- benzoylaminol-thiazole-4-carboxylic acid
amide 544-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-(2-methyl- 4
pyridin-4-y1)-thiazolecarboxylic acid amide "A8"
5-[4-(4-methyl-piperazin-I-ylmethyl)-benzoylamino]-2-(2-

trifluoromethyl-pyr
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idin-4-Adgthiaj
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ylic acid@mide "A

| 1"
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Ry PR RL)=7

[4-(4-n‘.f:§(")‘.yi-pipc

P |
aZilr=1r=

"A30" 200
"A31" 210
"A32" 240
"A33" 260
"A34" 310
"A35" 580
"A36" 645
"A37" 710 200
"A38" 1160
"A39" 1200
"A40" 1250 280
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"AB2" 2000
"AB3" 2700 7300
"AB4" 4600
"AGS" 200 480

le-4-carboxylic acid



ylmethyl)-benzoylaminoFthiazole-4-carboxylic acid amide "Al2"
4-{4-carbamoyl-544-(4-methyl-piperazin-1-ylmethyl)- benzoylaminoFthiazol-2-y1}-benzoic acid methyl
ester "A13" VOLMEU3AP-phenyl)-5-[4-(4-methyl-piperazin-1 -ylmethyl)- 87PCT/US2012/033200
benzoylaminoFthiazole-4-carboxylic acid amide "A14"
5-[4-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-2-pyridin-4- yl-thiazole-4-carboxylic acid amide
"A15" 4-(4-methyl-piperazin-1 -ylmethyl)-N-(2-pyri@h-4-yl-thiazol-5-y1)- benzamide "A16"
2-(2,6-dimethyl-pyridin-4-y1)-5-[4-(4-methyl-piperazin-1- ylmethyl)-benzoylaminoFthiazole-4-carboxylic
acid amide TA3 76115uihd e Rdatbidspiplataznnedioztiyiisbenzoylamino]-2-(3-
trifluoromethyl-pyridin-4-y1)-thiazole-4-carboxylic acid amide "A18"
2-(3-bromo-pyridin-4-y1)-5-[4-(4-methyl-piperazin-1-ylmethyl)- benzoylamino]-thiazole-4-carboxylic
acid amide Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of disodium
hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5 using 2 N
hydrochloric acid, sterile filtered, transferred into injection vials, lyophilised under sterile
conditions and sealed under sterile conditions. Each injection vial contains 5 mg of

active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya lecithin and
1400 g of cocoa butter is melted, poured into moulds and allowed to cool. Each
suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I, 9.38 g of
NaH.PO, - 2 H,0, 28.48 g of NazHPO, - 12 H,O and 0.1 g of benzalkonium chloride in
940 ml of bidistilled water. The pH is adjusted to 6.8, and the solution is made up to 1 |
and sterilised by irradiation. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of Vaseline under
aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a conventional
manner to give tablets in such a way that each tablet contains 10 mg of active
ingredient.

Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc, tragacanth and dye.



"A19" 2-(3-fluoro-pyridin-4-y1)-544-(4-methyl-piperazin-1-ylmethyl)-
benzoylaminoFthiazole-4-carboxylic acid amide "A20"
2-(3-chloro-p¥Riam 2481875 -[4-(4-methyl-piperazin-l-ylmethyl)- benzoylamindGhiE2Ne2483Moxylic acid
amide "A21" 2-(3-methoxy-pyridin-4-y1)-544-(4-methyl-piperazin-1-ylmethyl)-
benzoylaminoFthiazole-4-carboxylic acid amide "A22"
2-(3-methyl-pyridin-4-y1)-544-(4-methyl-piperazin-&lylmethyl)- benzoylaminol-thiazole-4-carboxylic
acid amide "A23" 444-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-benzyl]-
piperidine-1-carboxylic acid amide "A24"

5-(4-pipera@tné]ﬁélg%hyl-benz Laégmggz-pyridin-4-y|-thiazo|e- 4-carboxylic acid amide "A25"
544-(4-dime ﬁy car anﬁoyl-buty%- enzoylamino]-2-pyridin-4-yl- thiazole-4-carboxylic acid amide "A26"
5-[4-(1-metRyicpRp adtive mngredenypiisaioyruan sice ipadieed inteniardigeiriiaemrapaidescid amide

AT conventional manner in such a way that each capsule contains 20 mg of the active
ingredient.
Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled water is sterile
filtered, transferred into ampoules, lyophilised under sterile conditions and sealed under
sterile conditions. Each ampoule contains 10 mg of active ingredient.



544-(4-acetyl-piperazin-1-ylmethyl)-benzoylamino]-2-pyridin-4- yl-thiazole-4-carboxylic acid amide
"A28" 644-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-phenyll- hexanoic acid "A29"
5-(4-piperidWIaeh§Tbenzoylamino)-2-pyridin-4-yl-thiazole- 88 4-carbd¥Aid SHItLARTRNE "A30"
544-( 1 -acetyl-piperidin-4-ylmethyl)-benzoylamino]-2-pyridin-4-yl- thiazole-4-carboxylic acid amide
"A31" 5-{44(2-dimethylamino-ethylamino)-methyll-benzoylamino}-2- pyridin-4-yl-thiazole-4-carboxylic
acid amide "A32" 544-(4-methylcarbamoyl-buty1)&#nzoylamino]-2-pyridin-4-yl- thiazole-4-carboxylic
acid amide "A33" 5-{4-[(2-methoxy-ethylamino)-methyg-benzoylaminol-2-pyridin-
4-yl-thiazole-4-carboxylic acid amide "A34" Patent Claims
544-(4-methyl-piperazine-1-carbonyl)-benzoylamino]-2-pyridin-

1. Compounds of the formula |

X
0
R1/E:§\N)LR
H

in which

X denotes H, CONH, or CN,

Y denotes NH, N-Me, S or O,

R denotes Ar or Het,

R’ denotes phenyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl, isoindolyl,
benzimidazolyl, indazolyl, quinolyl, 1,3-benzodioxolyl,
benzothiophenyl, benzofuranyl, imidazopyridy! or furo[3,2-b]pyridyl,
each of which is unsubstituted or mono- or disubstituted by Hal, A,
OR®, CN, COOA, COOH, CON(R®), and/or NR>COA,

Ar denotes phenyl, biphenyl or naphtyl, each of which is unsubstituted
or mono-, di- or trisubstituted by Hal, A, Het', (CH,),Het?,
(CH2)nOR>, (CH2)aN(R>)2, NO2, CN, (CH2)sCOOR?®, (CH2)sCON(R®),,
CONH(CH2)qNHCOOA', CON[R*(CH2),Het'], NR>’COA, NHCOOA,
NR>SO,A, COR?>, SO,Het?, SO.N(R®), and/or S(O)pA,

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
thiadiazole, pyridazinyl, pyrazinyl, indolyl, isoindolyl, benzimidazolyl,
indazolyl, quinolyl, 1,3-benzodioxolyl, benzothiophenyl, benzofuranyl
or imidazopyridyl, each of which is unsubstituted or mono-, di- or
trisubstituted by A, COA, (CHp)pHet', (CH2),Het?, OH, OA, OAr, Hal,
(CH2)oN(R®)2, NO2, CN, (CH5),COOR?®, (CH2),CON(R®)2, NR>COA,
(CHz),COHet? and/or (CHz),phenyl,

Het' denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,



4-yl-thiazole-4-carboxylic acid amide "A35"
544-(5-dimethylcarbamoyl-pentyl)-benzoylamino]-2-pyridin-4-yl- thiazole-4-carboxylic acid amide
"A36" 5-(4-MErPH3IM18N)Imethyl-benzoylamino)-2-pyridin-4-yl-thiazole- 4-cBEIMGHE HB&AMide "A37"
5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-pyridin-4- yl-thiazole-4-carboxylic acid amide
"A38" 2-pyridin-4-y1-5-(4-pyrrolidin-1-ylmethyl-benzoylamino)-thiazole- 4-carboxylic acid amide "A39"
445-(4-Carbamoy1-2-pyridin-4-yl-thiazol-5-ylcarbafi®y1)-pyridin- 2-y1]-piperazine-1-carboxylic acid
tert-butyl ester "A40" 5-(4-dimethylaminomethyl-benzoylamino)-2-pyridin-4-yl- thiazole-4-carboxylic
acid amide "A41" 5-(3,4-dimethagiyzbrn poyidaring)-Bymaicin-dayktbfazbiends cadubsyititeaiodd amide

"A42"

Het?

RS

Hal
n

Y
q

mono-, di- or trisubstituted by A, OH, OA, Hal, CN and/or
(CH,),COOR’,

denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimidazolyl,
dihydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl,
tetrahydropyridyl, piperidinyl, morpholinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, [1,3]dioxolanyl, piperazinyl, each of which is
unsubstituted or monosubstituted by OH, COOA', CON(R®),, COA
and/or A,

denotes unbranched or branched alkyl having 1-6 C atoms, in which
1-7 H atoms may be replaced by F,

denotes unbranched or branched alkyl having 1-10 C atoms, in
which one or two non-adjacent CH and/or CH, groups may be
replaced by N, O, S atoms and/or by —-CH=CH- groups and/or in
addition 1-7 H atoms may be replaced by F,

denotes H or unbranched or branched alkyl having 1-6 C atoms, in
which 1-7 H atoms may be replaced by F,

denotes F, CI, Br or |,

denotes 0, 1,2, 3,4 0or 5,

denotes 0, 1 or 2,

denotes 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

2.
R1

Compounds according to Claim 1, in which

denotes phenyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridyl or pyrimidyl, each of which is
unsubstituted or mono- or disubstituted by A, OR® and/or CN,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

3.

Compounds according to Claim 1 or 2, in which



5-[(1H-pyrazole 4 carbonyl)-amino]-2-pyridin-4-yl-thiazole-4- carboxyl ic acid amide "A43"
N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-y1)-6-morpholin-4-yl- nicotinamide "A44"
5-[(1-piperid L8482 -1H-pyrazole-4-carbonyl)-amino]-2- pyridin-4-yl-tR{aF&RRUF8F8 9%y lic acid
amide "A45" N-(4-cyano-2-pyridin-4-yl-thiazol-5-y1)-4-(4-methyl-piperazin-1- 89 ylmethyl)-benzamide
"A46" 5-(4-morpholin-4-ylmethyl-benzoylamino)-2-pyridin-4-yl-thiazole- 4-carboxylic acid amide "A47"
5-(4-pentyl-benzoylamino)-2-pyridin-4-yl-thiazole-Béarboxylic acid amide "A48"
5-(4-hexyl-benzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic acid amide "A49"

Ar denotes phenyl, which is unsubstituted or mono-, di- or trisubstituted

by A, Hal, (CH.),Het?, (CH2),OR?®, (CH2)aN(R®),, (CH,),COOR®
and/or (CH2),CON(R>),,
and pharmaceutically usable salts, tautomers and stereocisomers thereof, including
mixtures thereof in all ratios.

4.  Compounds according to one or more of Claims 1-3, in which

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
thiadiazole, each of which is unsubstituted or mono-, di- or trisub-
stituted by A, (CHz)pHet', (CHp)pHet?, OH, OA, OAr, Hal and/or
(CH,),COOR’,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4, in which

Het' denotes pyridyl, which is unsubstituted or monosubstituted by A,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including
mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5, in which

Het? denotes pyrrolidinyl, piperidinyl, morpholinyl or piperazinyl, each of
which is unsubstituted or monosubstituted by OH, COOA', CON(R)z,
COA and/or A,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

7.  Compounds according to one or more of Claims 1-6, in which

A denotes unbranched or branched alkyl having 1-8 C atoms, in which
one or two non-adjacent CH and/or CH, groups may be replaced by
N and/or O atoms and/or in addition 1-7 H atoms may be replaced by
F,



5-{344-(4-methyl-piperazin-1-y1)-phenylFureido}-2-pyridin-4-yl- thiazole-4-carboxylic acid amide "A50"
544-(4-carbamoyl-butyl)-benzoylamino]-2-pyridin-4-yl-thiazole- 4-carboxylic acid amide "A51"
N-(4-carbanty 2O220i8TA-4-yl-thiazol-5-y1)-2-(4-chloro-phenoxy)- nicotinarfifdE UA2922/033200
N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-y1)-2-phenoxy- nicotinamide "A53"
5-111-(6-methyl-pyridin-2-y1)-1H-imidazole-4-carbonylFamino}-2- pyridin-4-yl-thiazole-4-carboxylic
acid amide "A54" 2-(2,6-dimethyl-pyridin-4-y1)-5484-methyl-piperazin-1-
ylmethyl)-benzoylaminol-thiazole-4-carboxylic acid amide "A55"
5-(4-methylbenzagthpriaohapytitctiny4syhitheazole -facripexyimacidrédidomers thereof, including
5-benzoylamino-2-pyridin:4-yl-thiazgle-4-carboxylic acid amide "A57"

5-{[4-(dimethy|an’fi'rll%é{j %ﬁ?g%ﬁﬁr?r%%%!géﬁdin-4-0-1,3-thiazo|e- 4-carboxamide

8. Compounds according to one or more of Claims 1-7, in which

X denotes H, CONH; or CN,
R denotes Ar or Het,
R! denotes phenyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, pyridyl or pyrimidyl, each of which is
unsubstituted or mono- or disubstituted by A, OR® and/or CN,

Ar denotes phenyl, which is unsubstituted or mono-, di- or trisubstituted
by A, Hal, (CH.),Het?, (CH2),OR>, (CH2).N(R®),, (CH2),COOR®
and/or (CH2),CON(R>),,

Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
thiadiazole, each of which is unsubstituted or mono-, di- or trisub-
stituted by A, (CHz)pHet', (CHa),Het?, OH, OA, OAr, Hal and/or

(CH2),COOR?®,

Het' denotes pyridyl, which is unsubstituted or monosubstituted by A,

Het? denotes pyrrolidinyl, piperidinyl, morpholinyl or piperazinyl, each of
which is unsubstituted or monosubstituted by OH, COOA', CON(R)z,
COA and/or A,

A denotes unbranched or branched alkyl having 1-6 C atoms, in which

1-7 H atoms may be replaced by F,

A denotes unbranched or branched alkyl having 1-8 C atoms, in which
one or two non-adjacent CH and/or CH, groups may be replaced by
N and/or O atoms and/or in addition 1-7 H atoms may be replaced by
F,

R® denotes H or unbranched or branched alkyl having 1-6 C atoms, in
which 1-7 H atoms may be replaced by F,

Hal denotes F, CI, Br or |,

n denotes 0, 1,2, 3,4 0or 5,

p denotes 0, 1 or 2,



"A58" 5-[(4-aminobenzoyl)amino]-2-pyridin-4-0-1,3-thiazole-4- carboxamide "A59"

5-{[(1-methyl-1H-pyrrol-2-yOcarbonyllamino}-2-pyridin-4-y1-1,3- thiazOle-4-carboxamide "A60"
5-(2-furoylaMP @128 dIn-4-y1-1,3-thiazole-4-carboxamide "A61"

PCT/US2012/033200

2-pyridin-4-y1-5-[(1H-pyrrol-2-ylcarbonyl)amino]-1,3-thiazole-4- carboxamide "A62"

2-pyridin-4-y1-5-[(2-thienylcarbonyl)amino]-1,3-thiazole-4- WO 2012/161879PCT/US2012/033200 90
carboxamide "A63" 5-[(1H-pyrazol-3-ylcarbonyl)&mino]-2-pyridin-4-y1-1,3-thiazole 4 carboxamide

"A64" 5-(3-furoylamino)-2-pyridin-4-y1-1,3-thiazole-4-carboxamide

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including

mixtures thereof in all ratios.

9. Compounds according to Claim 1, selected from the group
compound name
nr.
"A1" 5-(3,4-dimethoxy-benzoylamino)-2-phenyl-thiazole-4-carboxylic
acid amide
"A2" 5-[(3,4-dimethoxybenzoyl)amino]-2-pyrid-3-yl-1,3-thiazole-4-
carboxamide
"A3" 4-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-benzyl]-
piperazine-1-carboxylic acid tert.-butyl ester
"A4" 5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-pyridin-4-
yl-thiazole-4-carboxylic acid amide

"A5" 2-(2-chloro-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide

"AB" 2-(2-fluoro-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide

"AT7" 5-[4-(4-methyl-piperazin-1-yImethyl)-benzoylamino]-2-(2-methyl-

pyridin-4-yl)-thiazole-4-carboxylic acid amide
"A8" 5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-(2-
trifluoromethyl-pyridin-4-yl)-thiazole-4-carboxylic acid amide

"AQ" 2-(2-cyano-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide

"A10" 2-(4-fluoro-phenyl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide

"A11" 2-(4-methanesulfonyl-phenyl)-5-[4-(4-methyl-piperazin-1-

ylmethyl)-benzoylamino]-thiazole-4-carboxylic acid amide
"A12" 4-{4-carbamoyl-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazol-2-yl}-benzoic acid methyl ester
"A13" 2-(4-methoxy-phenyl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-




"AB5" 2-pyridin-4-y1-5-[(3-thienylcarbonyl)amino]-1,3-thiazole-4- carboxamide and pharmaceutically
usable salts, tautomers and stereoisomers thereof, including mixtures thereof in all ratios. 10.Process
for the prep¥¥atidm2dPédihpounds of the formula | according to Claims 1-9 aifelfitieBattally usable
salts, tautomers and stereoisomers thereof, characterised in that a)a compound of the formula Il in
which X, Y and Al have the meanings indicated in Claim 1, is reacted with a compound of formula Il
R-CO-LIIl in which R has the meaning indicated in&laim1 and L denotes Cl, Br, | or a free or reactively
functionally modified OH group, 91 b)that it is liberated from one of its functional derivatives by

treatment with
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"A19" 2-(3-fluoro-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide
"A20" 2-(3-chloro-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide
"A21" 2-(3-methoxy-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide
"A22" 2-(3-methyl-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-ylmethyl)-
benzoylamino]-thiazole-4-carboxylic acid amide
"A23" 4-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-benzyl]-
piperidine-1-carboxylic acid amide
"A24" 5-(4-piperazin-1-ylmethyl-benzoylamino)-2-pyridin-4-yl-thiazole-
4-carboxylic acid amide
"A25" 5-[4-(4-dimethylcarbamoyl-butyl)-benzoylamino]-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide
"A26" 5-[4-(1-methyl-piperidin-4-yImethyl)-benzoylamino]-2-pyridin-4-
yl-thiazole-4-carboxylic acid amide
"A27" 5-[4-(4-acetyl-piperazin-1-ylmethyl)-benzoylamino]-2-pyridin-4-
yl-thiazole-4-carboxylic acid amide
"A28" 6-[4-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-phenyl]-
hexanoic acid
"A29" 5-(4-piperidin-4-ylmethyl-benzoylamino)-2-pyridin-4-yl-thiazole-




14. Compounds of the formula | according to Claim 1-9 and/or physiologically acceptable salts,
tautomers and stereoisomers thereof for the use for the treatment of tumours, where a therapeutically
effective anW¥@R0/26¢8hpound of the formula | is administered in combinaRloR UnA124hAHErapy and
a compound from the group 1) oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6) 92 prenyl-protein
transferase inhibitor, 7) HMG-CoA reductase inhibf8r, 8) HIV protease inhibitor, 9) reverse

QUENCE

Piicher er -
P/ 33200
'sion 3.5
kappa- B-

transcriptase inhibitor and 10) further angiogenesis inhibitors. P11079RD 5T25 SE
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al pha Pept i de"Subgiigte <4083 15 _gimethylamino-ethylamino)-methyl-benzoylamino}-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide
"A32" 5-[4-(4-methylcarbamoyl-butyl)-benzoylamino]-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide
"A33" 5-{4-[(2-methoxy-ethylamino)-methyl]-benzoylamino}-2-pyridin-
4-yl-thiazole-4-carboxylic acid amide
"A34" 5-[4-(4-methyl-piperazine-1-carbonyl)-benzoylamino]-2-pyridin-
4-yl-thiazole-4-carboxylic acid amide
"A35" 5-[4-(5-dimethylcarbamoyl-pentyl)-benzoylamino]-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide
"A36" 5-(4-morpholin-4-ylmethyl-benzoylamino)-2-pyridin-4-yl-thiazole-
4-carboxylic acid amide
"A37" 5-[4-(4-methyl-piperazin-1-ylmethyl)-benzoylamino]-2-pyridin-4-
yl-thiazole-4-carboxylic acid amide
"A38" 2-pyridin-4-yl-5-(4-pyrrolidin-1-yImethyl-benzoylamino)-thiazole-
4-carboxylic acid amide
"A39" 4-[5-(4-Carbamoyl-2-pyridin-4-yl-thiazol-5-ylcarbamoyl)-pyridin-
2-yl]-piperazine-1-carboxylic acid tert-butyl ester
"A40" 5-(4-dimethylaminomethyl-benzoylamino)-2-pyridin-4-yl-
thiazole-4-carboxylic acid amide
"A41" 5-(3,4-dimethoxy-benzoylamino)-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide
"A42" 5-[(1H-pyrazole-4-carbonyl)-amino]-2-pyridin-4-yl-thiazole-4-
carboxylic acid amide
"A43" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-6-morpholin-4-yl-
nicotinamide
"A44" 5-[(1-piperidin-4-ylmethyl-1H-pyrazole-4-carbonyl)-amino]-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide
"A45" N-(4-cyano-2-pyridin-4-yl-thiazol-5-yl)-4-(4-methyl-piperazin-1-
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ylmethyl)-benzamide

"A46" 5-(4-morpholin-4-ylmethyl-benzoylamino)-2-pyridin-4-yl-thiazole-
4-carboxylic acid amide

"A47" 5-(4-pentyl-benzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic
acid amide

"A48" 5-(4-hexyl-benzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic
acid amide

"A49" 5-{3-[4-(4-methyl-piperazin-1-yl)-phenyl]-ureido}-2-pyridin-4-yl-

thiazole-4-carboxylic acid amide

"A50" 5-[4-(4-carbamoyl-butyl)-benzoylamino]-2-pyridin-4-yl-thiazole-
4-carboxylic acid amide

"A51" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-2-(4-chloro-phenoxy)-
nicotinamide

"A52" N-(4-carbamoyl-2-pyridin-4-yl-thiazol-5-yl)-2-phenoxy-

hicotinamide

"A53" 5-{[1-(6-methyl-pyridin-2-yl)-1H-imidazole-4-carbonyl]-amino}-2-
pyridin-4-yl-thiazole-4-carboxylic acid amide

"A54" 2-(2,6-dimethyl-pyridin-4-yl)-5-[4-(4-methyl-piperazin-1-
ylmethyl)-benzoylamino]-thiazole-4-carboxylic acid amide

"A55" 5-(4-methylbenzoylamino)-2-pyridin-4-yl-thiazole-4-carboxylic
acid
"A56" 5-benzoylamino-2-pyridin-4-yl-thiazole-4-carboxylic acid amide

"A57" 5-{[4-(dimethylamino)benzoyllamino}-2-pyridin-4-yl-1,3-thiazole-
4-carboxamide

"A58" 5-[(4-aminobenzoyl)amino]-2-pyridin-4-yl-1,3-thiazole-4-
carboxamide
"A59" 5-{[(1-methyl-1H-pyrrol-2-yl)carbonyl]Jamino}-2-pyridin-4-yl-1,3-
thiazole-4-carboxamide
"A60" 5-(2-furoylamino)-2-pyridin-4-yl-1,3-thiazole-4-carboxamide
"AB1" 2-pyridin-4-yl-5-[(1 H-pyrrol-2-ylcarbonyl)amino]-1,3-thiazole-4-

carboxamide

"AB2" 2-pyridin-4-yl-5-[(2-thienylcarbonyl)amino]-1,3-thiazole-4-




PRT <213> Artifi ci alSequence <220> <223> Biot i nyl at edTANK- bi ndi ngki nase1(TBK1)
substrate <400>2 Ala Lys Pro Lys 0y Asn Lys Asp Tyr His Leu Gn Thr Cys Cys Gy 151015 Ser
Leu Ala Tyr\ﬂ\ﬂ‘;ZRgZAﬁ]é?O PCT/US2012/033200

90

carboxamide

"AB3" 5-[(1 H-pyrazol-3-ylcarbonyl)amino]-2-pyridin-4-yl-1,3-thiazole-4-

carboxamide

"A64" 5-(3-furoylamino)-2-pyridin-4-yl-1,3-thiazole-4-carboxamide

"AB5" 2-pyridin-4-yl-5-[(3-thienylcarbonyl)amino]-1,3-thiazole-4-

carboxamide

and pharmaceutically usable salts, tautomers and stereocisomers thereof, including
mixtures thereof in all ratios.

10. Process for the preparation of compounds of the formula | according to
Claims 1-9 and pharmaceutically usable salts, tautomers and stereocisomers

thereof, characterised in that

a) a compound of the formula Il

in which X, Y and R" have the meanings indicated in Claim 1,
is reacted with a compound of formula Il|
R-CO-L 11

in which R has the meaning indicated in Claim1 and
L denotes Cl, Br, | or a free or reactively functionally modified OH group,

or
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b) that it is liberated from one of its functional derivatives by treatment with
a solvolysing or hydrogenolysing agent,

and/or
a base or acid of the formula | is converted into one of its salts.

11.  Medicaments comprising at least one compound of the formula | according to
Claim 1-9 and/or pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, and optionally excipients and/or
adjuvants.

12. Compounds according to Claim 1-9 and pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all ratios, for the use
for the treatment of cancer, septic shock, Primary open Angle Glaucoma (POAG),
hyperplasia, rheumatoid arthritis, psoriasis, artherosclerosis, retinopathy,
osteoarthritis, endometriosis, chronic inflammation, and/or neurodegenerative

diseases.

13.  Compounds of the formula | according to Claim 1-9 and/or physiologically
acceptable salts, tautomers and stereocisomers thereof for the use for the
treatment of tumours, where a therapeutically effective amount of a compound of
the formula | is administered in combination with a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3) retinoid
receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6) prenyl-protein
transferase inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9)
reverse transcriptase inhibitor and 10) further angiogenesis inhibitors.

14. Compounds of the formula | according to Claim 1-9 and/or physiologically
acceptable salts, tautomers and stereocisomers thereof for the use for the
treatment of tumours, where a therapeutically effective amount of a compound of
the formula | is administered in combination with radiotherapy and a compound
from the group 1) oestrogen receptor modulator, 2) androgen receptor modulator,
3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6)
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prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV
protease inhibitor, 9) reverse transcriptase inhibitor and 10) further angiogenesis
inhibitors.
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