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One of the key events in the signaling pathway following the activation of mast
cells is activation of the tyrosine kinase Syk. Mast cells play a critical role in
asthma and allergic disorders by releasing pro-inflammatory mediators and
cytokines. Antigen-mediated aggregation of FceRJ, the high-affinity receptor for
30 IgE, results in activation of mast cells. This triggers a series of signaling events
resulting in the release of mediators, including histamine, proteases, leukotrienes
and cytokines. These mediators cause increased vascular permeability, mucus
production, bronchoconstriction, tissue degradation and inflammation, thus playing
35 key roles in the etiology and symptoms of asthma and allergic disorders. Syk

kinase acts as a central initiator of all subsequent signaling leading to mediator
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then phosphorylated and activated by 'the Src-family kinase Lyn. Upon activation,
SYK will phosphorylate the adaptor protein BLNK allowing its interaction with both

30 BTK and PLCy; via their respective SH2 domains. SYK phosphorylated -and thus
activated- BTK will in turn phosphorylate and activate PLCy; leading to IP3
formation, Ca®* mobilization, PKC and MAPK activation and consequent NFAT,
AP-1 and NF«xB transcription factor activation, resulting in activation and surface

35 marker expression, cytokine release, survival and proliferation of B cells®. In mast

cells, allergen activated FceRI is phosphorylated by LYN and FYN and recruits
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20 activation of dendritic cells, monocytes, macrophages, neutrophils and mast cells

in the joints, are essential components of the cellular patho-physiological
mechanisms taking place during rheumaoid arthritis (RA). Moreover, activation of
osteoclasts leads to the bone and cartilage destruction which are halimarks of this
pathology®. SYK signaling should therefore play a pivotal role during the
development of arthritis, both at the periphery and on the site of inflammation*°.
Indeed, an orally available Syk inhibitor R406 -developed by Rigel- induced a

significant improvement of clinical scores and significantly reduced serum

25

cytokine concentrations, as well as bone erosion, in a murine model of RA'"12.
30 Moreover, this inhibitor has shown efficacy (ACR scores improvement) and good
tolerability in RA Phase Il studies in humans'®'4'5.
In SLE B cells contriubute essentially towards pathogenesis via production of
autoanibodies resulting in immune complex formation, stimulation of Fc receptors
and finally in an excessive and chronic activation of inflammation. In a murine

35
model of SLE treatment with a Syk inhibitor resulted in a reduction of numbers of



WO 2012/ 025186PCT/ EP2011/003830 5 4. GlIfillan, A°M & Tkaczyk, C
Integrated signalling pathways for mast-cell activation. Nat Rev |Inmunol 6,
218- 230 (W0Q6)2/025186 5. Gonez, G, Schwartz, L. & KeplCeEEpr2@G1/0&38&0
deficiency in human non-rel easer 5lung mast cells. Cin Imunol 125,

112- 115 (2007). 6. Kepley, C. L., Yousse14,' L., Andrews, R P., Wlson, B.S.
& Aiver, J.M Syk deficiency in nonrel easer basophils. J Allergy din

| mmunol 104, 279-284 (1999). 7. Zou, W, et al. Syk, c-Src, the

al phavbet a3 diagsegWitche PHErMIRANSHIENMMBAGIRSERIHY, hew %f&ﬁfé@eéﬁd folRQNArE eells
ost eocl astic bone resorption. J Cell Biol 6, 877-888 (2007). 8. Reeve,

J.L., et al .angtherforsingisgassy mitigatingeeftanteoc! ast cyt oskel eton. J | nunol

183, 1804-1 a.catrina, Al R ; :
Rhoumatoi d aTTISHEL COR sSatile S LERERRed oy anedohaieuidt orpsheltgte gAR-70n
G ossbard, Ehimocylegand Aaite Tecd¥ies severaFstdiekrihaRiate thab\ifferdntiateti astfateort T
for aldergic and autoi mmune di sorders. Expert in Investig Drugs 2013,

743-762 (206#)'s. such agthose) inyeiMed & thespathophyriomayaf MultipleysdsrasisdMS or

spl een tyros q LRkl b I c.Iec 0 ' | alr@é uces
| mune com%ggfenré%?g@gsdéw%%fj ?é%ﬂgj %hoé”f graco A %@'%@r"’@%&, %&%008
(2006) . 25 chairland @i cuncomifant upredullatiormnbf theTFCRODDA thairoard s dsteractiane
suppressed in npdels of rheumatoid arthritis following treatnment with a

novel Syk i MtlbFERY. Thesestudiesfiow that theiZCRIED3SECRgamemL complaX inafiector. &
Mor al , A. k0L gal I Fi . ON I
5o a5y sos fee s RaTcUaRR i iftiGan K AR Farh RO Rindise " TR TR o

t he treat memphysiologit switchtin TCRisignating octhisugeiusively Tt efféStof, 2HiPnot na2 or
2012/ 025186PCT/ EP2011/ 0Q3830 -6 15. VWei nbl at t etal . Treatnent of

M E.
rheunat oi d APEMONX T LelPth o - Hpk skrRfisiegly Membi VK inhibitqss| Ravekegn shown fo
randoni zed, Jq¥idf8REaSEPrEGELEBntdio inflrbi shivivaARIS HUMRR: m3daR-#318 (2008).

15 SLE17.18,19,20,21

SYK inhibitors may also find a use in asthma, allergy, multiple sclerosis and
other diseases such as thrombocytopenia purpura and T or B cell

lymphomas1,10. 14.22—35.

20
Treatment of prediseased NZB/W mice with a Syk inhibitor prevented the
development of renal disease demonstrated by reduced glomerular sclerosis,

tubular damage, proteinuria and BUN levels'®.
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thrombocytopenic purpura by an inhibitor of Syk. Blood 113, 3154-3160 (2009).
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| ateral sclerosis and multiple sclerosis, as well as in solid and

hemat ol ogwo 20mi2g18anci es such as | eukem a and | ynphomas pCTrmpP2@ 1/0e3s3@w of

t he pharmaceutical intervention of the JAK/ STAT pat hway see Frank, Mol.
Med. 5, 432:456 (1999), and Sei del et aT?'Cncogene 19, 2645-2656 (2000).
5JAK2 is a well validated target with strong potential in the treatnent of
nyel oproliferative disorders (MPDs), which include polycythem a vera (PV),

essential t QBO”bOBﬁ?dﬁﬂVI%,CI%HrﬁPPQ DaLtRRAL DI SNRAOA BpREInStyrdBite Rindse: a
net apl asia with nyel ofibrosis, chronic myeloid | eukem a, chronic
nyel omonocyfP¥el tafgalfeathetarentisintereentiorophineumateidiasthriis. Fyper LRiNnophi i ¢

syndrone an ] i i.sease. Ens-like tyrosine kinase 3
(>IéLT3), whi &%s’bmésamtlé@{%gﬂ? (fetal liver Ki ngse 2) and STK-1 (stem
cell kinase , a an inportant role in the praoliferation. and
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expressed i g; ] it Letd € : : Wi
Conever -t he SrHCERt chAER SAOKE I ol FldduliPlAfitia PRWSTI Wiflooan,

t han 80% of leukemigeBinos PHB,i26T8s25686] of a fraction of acute |ynphoblastic
| eukem a cells. Furthernore, the 20enzyne can al so be found on cells from

patients wi RA. chr Guc; Oryel @IQEpﬂﬁﬁatio@Jkﬁmbéditmthdﬁb?ﬁipbrh’é anll thronsbasis It has
been reported that FLT3 kinase is mutated in 30% of acute nyeloid | eukem a

(AM.) 4gnd i RUBanggeatirgFcgamneaRilammnehadntegrindatadicutopsmic gongin) J Clin
Glliland I 2- 1542 (2002); Sti |t 25etal, Nat. Rev.
(Cancelr , ag, %ﬁéagg( 5@%_?)%qq%9ééﬁost com(mn agzti va!tirﬁ\évanut at ieoﬁs in FLTSe\ellre
i nt |t dupl i ' ithint ' b ' il i nt
mut at{ ons, Phser ¢ MRS & Dol L el G St MPer RS, hmon.

Sone of thegetivateay ElrddctiieBitsSinahRUGANSE i(;éMHé’R'I YraRsfer $@ppfdsEortyf at i ons
have been associated with a poor prognésis (Ml enpati et al., Blood, 104,

11 30462004)mmubechiombocytaperia. Kiovwurrl 182i H89Hi1408K2808).bei ng devel oped
and sone have shown prom sing clinical effects against AML (Levis et al
Int. J. Henm@Bol, EhenlQQ-etEHA7SYRaEpendeWioiid BLEaASE86PICT /sigdlibg/i9@3asonal 10

- Blood, 99, 3885-3891 (2002); Kelly et al, Cancer Cell, 1, 421-43 002);
Wi sberg et *f&ﬁ,meaw@égetceﬂﬂ%usje 'améﬂ%' lypptroma. yeigod 14, ,22%@%&,% é@é,g)-
2941-2949 (2002). 5 In particular, the present invention relates to
conpounds asf-to Peazase Mf etahBykeapressiathpatiemisdiffemamiongdihcell equl ati on

d/ duj At | gnal. transduction by Syk pl le. 10Th
ynt nBS ol NSt e Ras RN Checi fi cally |nibit, regulate andor

dul ate siggal t j on, b i ne_ki ' {] Syk, i
Therefore 0gd: rabPECRE. K 44k TR RO KIS TRn KR RGHCS Fof S8 FCeribh, of

thi s invent kphal anél RRive¥ nBgeaeds iMeYhERBRAURESsd Aloddi of pEFisHERI TazlIand
treatment of rheumatoid arthfitis, systemc lupus, asthma, allergic

rhinitis, |ynphemai giExpsded26F; 4031 <@ddn2809pr east cancer and mal i gna
el angg&. Surprisingly we have identified furopyridines that inhibit
sel ecfivel y33YK, BEKunKBRI., Bk¢R.Gapan, SFRK Chenk 2, L F& CRaziy SJBhargatingrBYKi t a

el ection of.
3 I Lmase—dependent anti-apoptotic resistance pathway in B-lineage acute
lymphoblastic leukaemia (ALL) cells with a potent SYK inhibitory pentapeptide
mimic. Br J Haematol 149, 508-517 (2010).

30 33. Wilcox, R.A., et al. Inhibition of Syk protein tyrosine kinase induces

apoptosis and blocks proliferation in T-cell non-Hodgkin's lymphoma cell lines.
Leukemia 24, 229-232 (2009).

34. Feldman, A.L., et al. Overexpression of Syk tyrosine kinase in peripheral

35 Tcell ymphomas. Leukemia 22, 1139-1143 (2008).



20t hese ki nases. Moreover, conpounds of forrmula | inhibit serin kinase
GCN2. Many strategies of cancer treatnent of solid tunors focus on the
sur gi cal lwonemuesissof the tunmor mass as far as possi bl e pamapéia/083sbesequent
eradi cati on 250f any residual tunor cel Ig by radi ot herapy and chenot her apy
W th cytotoxic agents or inhibitors thal®target cancer cell pathways nore
specifically. However, the success of such approach is limted and often
does not persist. This is mainly due to the narrow t herapeutic w ndow for
such cytot og5c ag@warsg,30( epec kiteridtive icinydfis@blea heklean tbdatizatien signal in
capability of cancer calls to adapt to the selective pressure applied by
cyt ot oxi ¢ oSPERYrositg kinase fhalgs fequirethtor dnvasiomsuppressioRdn breastsancer.

tunmor (ste I ﬁ%u' %ﬁj hstance to the initial treatnment can be
sufficient nzcoé@eeéz?e%@’r egr ()J‘V\z g(fogg)t unor. These rel apses are in nost
cases nore difficult to treat conpared to that of the initial tunmors. 35 As

a con$equence the nore successful targeting of tunmor cells may require WO
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growt h i nhi i, teiiuSGIEgRTOdal N2 RIS (2DD0). "B cENgBFe FPdriedoSslayafiimportant
intergotion with the mcroenvironnent and beyond. The latter area includes
t he strat egirelé insomaminflagunatory gorditiens stehas furus (@uhdChan etal. survei | | ance

(Ml ler & 1QRrend Nag- Hhe | rveil|a | 4 s

arowe h but STESTReg e 0 log: M08 AT Rl Sl thelBptee arfirs B SeRRRT: o
mechani sns Biodregadil 5(@)1 7®&-70n(@00¢).r esponse as reviewed by [Dunn et al.
2004]. Essentially it has been frequently observed that ablation of T cell

i mruni ty 15iSyksméad alsoagpotteditd beess lememiof thE sidRafg tobeddaindbetatarayloid
2001] 4gnd it is beljeyved that inmune escape is affecting tunor dor mancP/
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wi thin the tpooductiminosfdhese nenratokic priedects MPloud furdpyridias denvatvisawvoalg i nmune
tol erance to ntti@gens have been associated to the catabolism of the

essential afP y be ysefukighe treatment of Alzheimers disease andyplated enzynes

i ndol eam ne nduasifh %%g? ﬁa‘{b‘i'h:;ﬁ?; | (AR | pget i ysd.y
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2007; Munn d085NBDD®) derdobgtratesbat Byleplays.an ia@iibHantird¥® insnalignangl e- chai n

oxi dor educt %?ggr%ggfon?gt'ﬁéﬁ%%i f'EJQi%ndperg{ezlir(\j 9&5&&8@] to transform hematopoietic cells
suggesting a role in the pathogenesis of hematopoietic malignancies. Therefore

5 furopyridine derivatives may be useful in the treatment of certain types of cancers.

Other protein tyrosine kinases involved in hematologic malignancies include ABL
(ABLI), ARG (ABL2), PDGFBR, PDGFaR, JAK2, TRKC, FGFRI, FGFR3, FLT3,
and FRK.

30 The Janus kinases (JAK) are a family of tyrosine kinases consisting of JAKI,

JAK?2, JAK3 and TYK2. The JAKs play a critical role in cytokine signaling. The
down-stream substrates of the JAK family of kinases include the signal transducer
and activator of transcription (STAT) proteins. JAK/STAT signaling has been

35 implicated in the mediation of many abnormal immune responses such as

allergies, asthma, autoimmune diseases such as transplant (allograft) rejection,



30tryptophan to kynurenine. I1DOis not responsible for catabolizing excess
dietary tryptophan but to nodul ate tryptophan level in a |ocal environnent.
El evat i oowoiznizmypsophan cat abolismin cancer patients mramiEPesItl/003330
significantly altered serum concentrati o%f trypt ophan or catabolites and
this was 35correlated to I1DO which is commonly el evated in tunors and
draining |ynph WD 2012/ 025186PCT/ EP2011/ 003830 - 12 - nodes. According to
several publications | DO over-expression is associated with poor prognosis

in cancer [ Gheumatoidarihlitig 04pyofpbphidasteed selerasis atd0@litiple seklosisgaee! &9
be preferenti al I% sensitive to I DO activation, such that when starved for
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of arginases during tunor growth an evelopnent.” I n tunor-infiltrating
myel oi d cel log}l digefisei. ne i s converted by arginase | (ARGL), arginase ||
20(ARGR2) to urea and ornithine and oxidized by the inducible formof nitric

oxi de synth i ' | i} JURA ' _ :
activi tg i Sﬁﬁ%gﬁ%ﬁ‘“&@g@%ﬂg (FE?SEW‘ e!ﬁt? ggé&g?%ﬁggﬁoé%\l%ﬁeiagt% faq?gﬁgklﬁ%
prost at e ca)@nd EEKdr(stemmcadBitiasect); plagsiangmpdriant heledn éne pAifenatiopsindn of

ARG NCS f. d.ir t at KesKki t | . .2001, Aalt et
o S dlifeaftiafoR SE e toroinis S ks o SAReeRiar KAaSF B EPHSaa Bt i ng

macr ophages rigipal henaidy IS e v ERSFhENs Of
the CD3 receptor. %breo%(ggﬂgﬁgﬁégﬁ%an}?\(;@daagsf \%ﬁtegﬁgfﬁ}ARG%\}r% 1%OYSPNOS in !

t unor associexpeessegadtolaty dégh levelson thesceltseofi mbiebihaor §0%i af mayelogenous

S e el OF OSBRSS BB Bl
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concentrati on. Du.ri.ng 35anm no acid deprivation, the el F2 ki hase El F2AK4
cal | ed gener@ukeiiaipdympbaigblept esisis. Ut bag bearreported thatdrldct kingseiis mutated |

intracel [ ul 31 3995 BPUERE MfeloliletRAA( taMET B iTabke? 37820t lymphoblastic

leukemia (ALL) as well (Gilliland et al, Blood 100, 1532-1542 (2002); Stirewalt

25 etal, Nat. Rev. Cancer, 3, 650-665 (2003). The most common activating mutations
in FLT3 are internal tandem duplications within the juxtamembrane region, while
point mutations, insertions, or deletions in the kinase domain are iess common.
Some of these mutant FLT3 kinases are constitutively active. FLT3 mutations
have been associated with a poor prognosis (Malempati et al., Blood, 104, 11

30 (2004). More than a dozen known FLT3 inhibitors are being developed and some

have shown promising clinical effects against AML (Levis et al Int. J. Hematol, 52,

100- 107 (2005).

It has been reported that some of small-molecule FLT3 inhibitors are effective in

35 inducing apoptosis in cell lines with FLT3-activating mutations and prolonging

survival of mice that express mutant FLT3 in their bone marrow cells (Levis et al,



- 13 - deacylated tRNA. As a consequence the GCN2 is assunmed to change from
an auto-inhibited to an active conformation and further activate by auto-
phosphor ywat2om2siBien t he only known substrate protein eCFi®2ieo0sss
phosphoryl at ed and as a consequence the gI:erpI ex for translation initiation
is Sinhibited [Harding et al. 2000,]. Thi's di m nishes the general
Cap-dependent translation initiation and by this the corresponding protein
production. On the other hand this induces the specific expression of
stress rel atBldod, 299638853881 (@00H)yKbily et CamepeCdint, 42M-482(2002)yi a t he
activating anscription factaor 4 10 (ATF4). By expressj t r i, ye
stress respdiS® SFQ)EE?'N&?"@.G@. edn} ﬁ&ﬂ@%l’(e&rﬁtrﬁiv %&%@’ H@Paﬁ%?ﬁgbn“gt he
cell tries t9oggpensat e the particular cell stress [Wk et al. 2006]. If
the stress persists, the sanme pathway will switch to pronoting cell death
via transcription of the pro-apoptotic transcription factor,

15CCAAT/ enhancer - bi ndi ng protein honol ogous protein (CHOP) [Oyadonari

2004]. It vvdla pfalnklmnar:,]m& pretsreﬁpimﬁmﬁtmfré@lte@td ctrlnpbml%gfaﬁdaolf%@se dfepgndent
stress signalin athway .In T cells alterjing el F2aphosphor tion, an

transl ati onaﬂoni‘qgﬁ‘fq&ét'f‘ itk e nhikiton, r@SPP“gF&MO’a'PPQElat'Pmﬁ‘géWaI .

2005). Shar Y/ I Lhehed on the direct I DO induced and GCN2-
20dependent Wﬁacr}siﬁygﬁé%r?{/ﬁwré?ﬁé:é rtll%ggs. Simlarly Fallarino et al [2006]
found a GCN2- dependent conversion of CD4+CD25- cells to CD25+FoxP3+ Tregs

ducing | L= 10 TGO, Rodri | 2007] .id 1fied th .
et tvati on oiE pabexs chsmeprOpcinds, whishrsmscaicay e hdegupte angier;
conbi nat i on rHbd(laREJiGRaBiaMR TN KA Fodife GRAGES IRbAMRAIR SyROHW etdfBre cel |

cycle arrest and anergy. |nportantl’y"the GCN2 pathWway is not only inportant
for the tumslesirap ap@ncelibe puesentdoventiops an active role in nodul ating

tunor survi | Lect et al Q] . . fqund that the afor joned
transcripti \g\?y)qeg)'(\:/[e gé'%‘ﬁéf“ﬁs‘%ﬁ@ﬁié&%&%@ SR SOMR L{r\.?ﬁor??g?”e
suggests ng Freventivn amd treatraentoss rheuaisidrarhritie! Spsteriic luptishasthenal and
gl ucose deprivation are typical stresses found in solid tunours and

activat ed t redlegisphipiisnhEy. multiple selgnsis. devkamia; breast capgenard MaldNded i n

am no acid ' £ Aot i Y 4 L1QR:
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14 - human S8YKnBUKeKDRBre, Zappay Bak, Wyik2, Fit8 rorlJakicidnieibitansklattiargef i on of

ATF4 or GCNé ex&g_essi on significantly inhibited tunmor growth in vivo. It

was conel ud BeskiNagRs. GON2- el F2a- ATF4 pathway is critical for maintaining

met abol i ¢ honeostasis in tunor cells. 5 Over all the present biol ogy nmakes

an interference with the ARG I DO pathway attractive for braking up the

t unor al i MMereeyespentpowdspef foemaiachiahibitreerifiénass &GN2ence of GCN2

function is here of particular interest as jt is a_10nmergin oi.nt. of the
My sfaghits of of 1esh

two pat hway s athERiS8GHof Faser 4ARBPNt a5sqld tymars decise gically
oppor t uni ti §gmioval APRGRUMIrimadead s PEIIDR!driihe dutfdelgVient eradication
25 :

of any residual tumor cells by radiotherapy and chemotherapy with cytotoxic
agents or inhibitors that target cancer cell pathways more specifically.
However, the success of such approach is limited and often does not persist.
This is mainly due to the narrow therapeutic window for such cytotoxic agents
30 (specificity and side effects) and to the capability of cancer calls to adapt to the
selective pressure applied by cytotoxic or other inhibitory agents. The survival
of a small number of tumor (stem) cells that acquired resistance to the initial
treatment can be sufficient to seed the regrowth of a tumor. These relapses
are in most cases more difficult to treat compared to that of the initial tumors.

35
As a consequence the more successful targeting of tumor cells may require



Several pathway inhibitors are already considered as imune nodul at ors.
15These inhibitors address nainly the enzymatic function of the I DO or ARG
pr ot ei ns Wwdlzbiznsmad Scherl e, 2006). The application of pChEPasigionEsse

i nhi bitor, N hydroxy-nor-L-Arg blocks gromh of s.c. 3LL lung carcinoma in
m ce [ Rodri guez 2004]. The NO donati ng ’aHol‘ rins |ike NCX 4016 (2-
(acetyl oxy) benzoi c acid 3-(nitrooxynethyl) phenyl ester) have been reported
to 20interfer with the inhibitory enzymatic activities of nyeloid cells.
Orally adm magjetingniNfiblesirvival &ed 88¢AFefhechgnisiNRINgdradais ivparalle!

t unor - beari nwosts i ncreased the nunber and function of
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vacci nat i on Qedefnmenbofosalignancirsistacabepamigdbya majoerol uptof g ophan (1

MI) and rel ated e e, d widely tq.t t 1DO |
Cont of and CEINET PgEBloays DOURadRBPHEess sy wialies e st By JF  cnnove
et al. (200Zhndeneelrtthat b BASIO#r irRoRAkdtibAIdr ihdthsitiviptt gpdwininor s

over - expressing | DO, However 1MI was unable to elicit tunor regression in
hlg@@msgg

jse\é_e[)_al ~tunmd? o ndsglgeaddition thel umardedls Mntodifwth?irftewéiynm&h | DO
treatment wiis Mipeniiofhef AR BEIShAD e et Seaiipass e dRuar

elicited reguessicols f escipabirdmitad iMMVOIGY CAlEREvaiBane®(Mulleds ch responded
poor | yot o a_ri:y si ngl e- agent_therapy [Mull er et al 2005a]. | nmmunodepletion of
CD4+ or CD8Frendegast o TR iIrpneae ssevejiiancaAimite maligranbgrewthimd 011/ 003830
- 15 - treatjgp ﬁ@%' : i Al f] 0 n this
nodel , confi rlm hrg t es|%ggfeégpg%Pg%%&ﬁgﬁ%ﬁgctﬁéc#\ﬁ%ﬂgﬁnect 3%&? r%@ah
activation dbr dvadihg theihmued resporisenas reviewad by . [Durpasttzir200)i dence t hat

| DO targeti is,.essential to 1Ml action was provided by the denopstration
that 1M | a%eﬁﬁﬂlfx ?3@6%%&?%%%?%@%@8@@% aQPé'Ogé?fﬁ P%&"I‘W”Hg\‘i ci ent
for 13@ [ Hoys §Efﬁ%ienit@%?é?@ﬁnﬁ&hhabbgeé‘l[é’ﬁa%@n‘é‘?'éllCﬁ 43ha itig combi ne
the two pathway branches of amno acrid starvation induced i nmunoediting
and woul d r dglieeed Hetdpniunesediper istdffectingbumbodormancy eatsushe i nhi bition
of either branch. Moreover,. as detail ecﬁ ae?ove,. t he GCNZt i rllhi bition provides
the oppor t uRi P9 SF8I0: RIAPPENG MYy aRIATART BS{ERIBRis ANGBRIFHAAIMRIS Se ti ne
what may enmﬁ@%ehh@r@gadr@@gy of a nonot herapy or a conbination therapy
with other anticancer approaches. 15 Literature: 1. Aaltoma, S.H, P. K

Li ppongn, arskeveraimechanistiosiodies) discevased thattiminouns edeans has andmpioxas)

o1 sz01- 31000e5ab8 IRRRHAIR Aralfons Wi hE 1 imSr RigperiEpnTRRE Herk®e:
Schneeber gelimpértanfQies in mBdiatigNnfline feleralée A6 antifenfhavddycear - Fel mayer,

G, Wiss, H G; Cobel, G; Mirgreiter, R ; Konigsrainer, A ; Fuchs, D.;
Anber ger, Aasppeigiaskia thegatakolism of the essential amino acids tryptophan and

arginine, carried out by the enzymes indoleamine 2,3-dioxygenase (IDO) and

25 arginase | (ARG), respectively (Bronte and Zanovello, 2005; Muller et al.,
2005b; Muller and Prendergast, 2007; Munn and Mellor, 2007; Popovic et al.,
2007).
IDO is a single-chain oxidoreductase that catalyzes the degradation of

30 tryptophan to kynurenine. IDO is not resbonsible for catabolizing excess

dietary tryptophan but to modulate tryptophan level in a local environment.
Elevations in tryptophan catabolism in cancer patients manifest in significantly
altered serum concentration of tryptophan or catabolites and this was

35 correlated to IDO which is commonly elevated in tumors and draining lymph
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Santo, |I. Mango, V. Tosello, A Ivazzonl,1%M 30Segal, C. Staib, M Lowel,

G Sutter, et al. 2003a. IL-4- induced arginase 1 suppresses alloreactive T
cell's in tunor-beari ng mce. J. Inmunol. 170:270- 278. 5. Bronte, V., P.
Serafini, AnokegzAstordgMo sl p lﬁﬂldai?onszﬂ:i@‘bﬁbl' BxprISiN |sla%SGc|ater¢E

met abolismin nyeloid cells control s T-1lynphocyte functions. Tren

35! mrunol . Wt 'Bmor:megnmsz@fznm@nmtp@rbz@zé%o@machgeetal EOO%ar mel a

De Santo, P I Piero
Del Sol dat oé‘o lsstﬁg gl’?l 6%E,érr {}@anéasralhtw&gtgéﬁ?ﬂ ﬁg‘?‘ﬁémﬁ%@ gjrﬁg%ﬂ‘%anuel a
| ezzi, Pi er stdied dov tryptephan Zieyovanal divide addrasean zes Ul cartrint bisicomeaspi rin
correc s i mmne dysfunctign in tunor-beari nthosts and 5prom)t es tunor

er adi cat i on AFYVaigARYran aphgen presented i them  Mupa@nddelprand theyos varch 15

102(11): 4183¢ é@ﬂe g?ﬁ&r Kern, P.
Yoo, and R %él% £%ve7ale rgl nlgéwe@ dﬁié? Sl"ﬁmmﬂy q\y %nc gﬁ?séwoverl ap’>
Mol . Genet . abvation 408 by $3&8atiny pen&:h@aytolév‘bncé:a@turﬁ‘oc aﬂllgﬂrtsr(Mellér andd T. E.

Dever. Consiévedlé‘grétsz I ecul a Salt Bri d %w red for Activatio of
Protein Kin E’IQK‘ eﬁf‘ﬁf" sigpessiop i MmMue C G

P.; O L. récrunt@@%%@%mo?ceﬁ)to TQ%MEE&@%EP ihnfeit ©8 o the tumciré

I mmunosurveillance and i nmunoediting. Inmunity 2004, 21, 137-148
Fal | ari no, pralUlngdvcmmmess#ene)the BnEr artigens tFrateNemmaV@ngeﬂfbeyct S fo

trypt ophan nd tr pt ophan_ cat ab do uI ate T
recept or zetsa(iﬁ)i gﬁ?ﬁ'q%‘é‘ﬂ Cal qgﬁ%f’ﬁﬁﬁﬁr&%f%ﬁﬁ H}N‘éners ég
| munol . 201ﬁadaﬁ@a toZﬁQ@% dirédtly foléra éalcl\/}nalefwn)a%d@e tﬁbsc%rpbéltyw
Dessureault S, Cantor t er mann et al. (2002). | ndol eam ne

2, 3- diqgxy ge®XBand sagulatary deells (Tiess) [Meser 2088i on of T cel | - nedi at ed

L R R L LN Ry e N

st r ess- i ndutesiogeoaditivned seictsenviroNRENg| arahng@kksus Mﬁor@ahﬂmaﬂi)é(ﬂol&dw
6(5):1099-108. 13. Hou Dy, Miller AJ, Sharma MD, Banerjee T,

Johnson 30MtRe aglivationgefarginasesisiuringruator igrentheand ﬁéVQ'OBITéﬁ'BX%@ng_ i n
ot pr B FORIG IR Ote KSR Y BARARN FOROT ASRatEIl |
and E. Vi | r§ARGZ)Gd uré’masldtdrauthmiplarmﬁtbmdlzed(ﬁy taegndmbleafbdncbfaﬁtirin@xdﬂé dase
' prostatic Cﬁ{a%'en(ﬂg‘sz)% ét%llu?eeta%%tnltnzro%gde ?f\?(z))S 76-79.
Increased ARG activity is frequently observed in patients with colon, breast,
lung, and prostate cancer [Cederbaum 2004] correlating with the over-
25 expression of ARG and NOS found in prostate cancers [Keskinege et al. 2001,
Aaltoma et al. 2001, Wang et al. 2003]. It was shown that ARG activity in
infiltrating macrophages impairs antigen-specific T cell responses and the
expression of the CD3 receptor. Moreover the cumulative activity of ARG and
30 NOS in tumor associated myeloid cells can generate inhibitory signals to
antigen-specific T lymphocytes that eventually lead to apoptosis [Bronte 2003
a; 2003b].
Both, the IDO and the ARG related mechanism merge at the point of sensing
the depleted concentration of the respective amino acid concentration. During
3% amino acid deprivation, the elF2 kinase EIF2AK4 called general control

nonderepressible 2 (GCN2) is interacting with the intracellular accumulating
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(2007). Arginine and imunity. J 35Nutr 137: 1681 _
2012/ 325186 RSAADENTENgeBREwIng prtein homologous protein (CHOP) [Oyadomari

2004]. It was shown that, tryptophan starvation triggers a GCN2- dependent
stress signaling pathway In T cells altering elF2aphosphorylation and
translational initiation leading to a cell growth arrest (Munn et al. 2005).
Sharma, et al. [2007] published on the direct IDO-induced and GCN2-
dependent activation of mature Tregs. Similarly Fallarino et al [2006] found a
GCN2-dependent conversion of CD4+CD25- cells to CD25+FoxP3+ Tregs
producing IL-10 and TGFO. Rodriguez et al. [2007] identified that activation of

20

the GCN2 pathway via tryptophan or arginine depletion in combination with
25 TCR signaling leads to CD30 chain down regulation, cell cycle arrest and
anergy.

Importantly the GCN2 pathway is not only important for the tumoral immune

30 escape but also plays an active role in modulating tumor survival directly. Ye et
al [2010] found that the aforementioned transcription factor ATF4 is over-
expressed inhuman solid tumors, suggesting an important function in tumour
progression. Amino acid and glucose deprivation are typical stresses found in
solid tumours and activated the GCN2 pathway to up-regulate ATF4 target

35 genes involved in amino acid synthesis and transport. GCN2

activation/overexpression and increased phospho-elF2a were observed in
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increased the number and function of tumor-antigen-specific T lymphocytes,

and enhanced the preventive and therapeutic effectiveness of the antitumor
25 immunity elicited by cancer vaccination (DeSanto 2005)
The substrate analogue 1 methyl-tryptophan (1MT) and related molecules
have been used widely to target IDO in the cancer context and other settings.
Studies by Friberg et al. (2002) and Uyttenhove et al. (2003) demonstrated
30 that 1MT can limit the growth of tumors over-expressing IDO. However 1MT
was unable to elicit tumor regression in several tumor models, suggesting only
modest antitumor efficacy when IDO inhibition was applied as a monotherapy.
In contrast, the combinatory treatment with 1MT and a variety of cytotoxic
chemotherapeutic agents elicited regression of established MMTV-neu/HER2
35 tumors, which responded poorly to any single-agent therapy [Muller et al

2005a). Immunodepletion of CD4+ or CD8+ T cells from the mice, before
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conpound, a decreased radioactive signal, or none at all, is detectable.
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5esters, biohydrol yzabl e carbamates, biohydrol yzabl e carbonates,

bi ohydr ol yzabl e urei des, and bi ohydrol yzabl e phosphat e anal ogues. In
certai n ewbadimestss, prodrugs of compounds wi th carboxylpcirmpediiloosBo gr oups
are the lower al kyl esters of the carbox¥lic acid. The carboxyl ate esters
are conveniently formed by 1Oesterifying %ny of the carboxylic acid

noi eti es present on the nolecule. Prod rugs can typically be prepared using
wel | - known met hods, such as those described by Burger 's Medicinal

Chem stry and Drug Di scovery 6th ed. (Donald J. Abrahamed., 2001, WIey)
and Design and Application of Prodrugs (H.Bundgaard ed., 151985, Har wood
Academ ¢ Publishers Grfh). The expression 'effective anount” denotes the

amount of a of uti cal in ch
causes in 2 'Tas GRS oufd nidt iy RAPRSRRGEHGRRIid I R pPeafer Fd st 2
response whithérdof haod gty QalugbR psmmafc@logﬁe@rﬁab@emby whilegisetng Wetirtobr

physi g an. In addition, the expression rapeutically effective anount™
denot es an &fdtask whi ch conpared with a correspondi ng subj ect who has not
received this anount, has the foll ow ng consequence: 25i nproved treatnent,
heal i ng, prevention or elimnation of a disease, syndronme, condition,

conpl ai nt, drr@pda%nbrnvenﬂen ebéaﬁballwelabgmtbmpro@dustdfmefdmtdtmwtlmﬁnce of
a di sease, nBIalnt or disord expressi on therapeutlcally

ef fective arm ft: r%%eamgge@tq ﬁ@ngbumducélomhmﬁylare@mm@% for

i ncreag ng e Lo the
use of m xt mgﬁo mbﬁ%@hﬁg%&ﬁh‘g ol&ﬁ a%h r%ég@%&@?ﬁﬁﬂg@gﬁpéﬁﬁ E‘?‘ﬁtrh es of
two di ast er derament b Syksirdgdes! diseddes amd compldints, 1:2, 1:3, 1:4, 1.5,

1: 10, 1:100 or 1:1000. These are particularly preferably m xtures of

ster eoi sorreri c conmpounds. WO 2012/ 025186PCT/ EP2011/ 003830 - 25 -

" Tautoners” yid eémﬁbena§ BF e fbnfrﬂta{fﬁcéﬁ fifitiediony Bd Jé&%t foRbife IsBIaQﬁbWéddOf i um
with each ot her e concentrations o isoneric forms will depend on

t he en]}og r onrieyestigadion of e adtivity drozxpiessionmiofl Sykylnbadditién, dhevntar@epenm ng
upon, 5for exa whet her. t he conpoun dor|5|n an nic or
aqueous sol lﬁq'ﬁ‘ﬁmg%éu‘%@&{?f 'dﬁefrb ggg&fcomﬂgm@so 6‘&?&?3&'"?88“‘%&} la |
and sal ts thgtteahreyithté8icr (ﬂstgﬂj&egﬂ( hetivifyhe preparation of conpounds of
the formula | and pharnmaceutically usable’salts, solvates, tautoners and
stereoi sonmers thereof, characterised in that a) a corrpound of the fornula
I d

20

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 human
disease.

25
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

30 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

35 ,
using specific antibodies recognising the marker.



Is reacted with a conpound of the formula Il 25R2-LIIl in which R2 has the
meaning indicated in Caiml, and L denotes a boronic acid or a

bor oni ¢ awodoeskerssgr oup, 30in a Suzuki-type coupling OpchEPaoia@ogseund of
the formula Il WD 2012/ 025186PCT/ EP2011/ 003830 - 26 - C 5 is reacted
with a compound of the fornula Il R2-1420-10i n which R2 has the meaning
indicated in daim1l, and L denotes an NH2 or OH and/or 15a base or acid of
the formula | is converted into one of its salts. Above and bel ow, the

radi cal s Rl T"r’\'éddcf!?et ﬂé’rvee's &%?er%@ggn% s lﬁEtcﬁﬂu{ ndtuhée‘ed‘c ?ﬁé‘yﬂz@%e 2 unl ess

expressly stat erw s eno e 'S unbr (l'i near)
or brancheddissadehte ﬂatléht s%atué eﬁ: A&heFape&SJ,tlchcxse léﬂ)ypﬁ‘c@llyoertﬁfménmref erably
denot es net h)é furth proByI y i sopr.opyl , . but

| b |,
sec-butyl ofCOPSideraRly re L!Prec rLHiﬂeé" tionyin thgja%@t %%ﬁb?{%utyl :
1,1-, 1, 2-
4. et hy pen?ﬁe ,ara%ni%)_/ B?Eﬂﬂé’zﬂgé’ﬁé}ﬁgé ma;nt%fr@d ﬁ’@%p(}’éatg@g%# %ﬂ%raﬁgcoﬁﬂnué& or
2- et hyl but yIu,ntllla @Dhyidelabietreglhcpiranplyas odeletdd; Ifolexarnhlel qom a’plyelast abqutzio%r

1,2,2- trimeth opy, rt her nore eferabl for

trifl uororretrﬂ‘;/ tl% '6«#‘9 CﬁﬁrbHr %Paﬂrl‘i/‘eﬁyé?ee?% e&é-l'{Hﬁ%ggnt@lV VPR 1, 2,
3, 4, 5 or @n@egtr@dréel@%aé@c?éwutﬁﬁtdw ethyl, propyl, isopropyl, butyi,
i sobutyl, sec-butyl, tert-butyl, pentyl, hexyl trlfluoronethyl,

pent afl uoroethyl or 1,1,1-trifl uoroet hyI I\/breover, A denotes e.g. CH20CH3,
CH2 CHa@H, O@é%%t?r#\%lﬂ%anon o'f\lgcgﬁ&na tra'ylggdgt%_lr? pathway and for detection of

interactions between various signal transduction pathways, various scientists
have developed suitable models or model systems, for example cell culture
models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and models of

15 transgenic animals (for example White et al., Oncogene, 2001, 20, 7064-
7072). For the determination of certain stages in the signal transduction
cascade, interacting compounds can be utilised in order to modulate 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

20 i . . . .
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
25 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,
30 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

35
peptide as substrate with YATP is measured. In the presence of an inhibitory



Cyclic alkyl (cycloalkyl) and eye preferably denote cycl opropyl,

cycl obutyl, 35cycl opentyl, cyclohexyl or cycloheptyl. WD

2012/ 025186RCR/EFPBO11/ 003830 - 27 - Al k denot es unbr anclreu/ereoiboessshed

al kenyl or al kinyl having 2, 3, 4, 5 or C-atons, preferably denotes

i sopropenyl, prop-2-inyl, vinyl oder aI1§1 Arl denotes for exanple, o-,

m or p-tolyl, o-, m or p-ethylphenyl, o-, m or 5 p-propylphenyl, o-, m

or p-isopropyl phenyl, o-, m or p-tert-butylphenyl, o-, mor

p- hydr oxyphmmpom,, andecpeagediddicaitReigndl; or MdnSht 8, dsdetavtaly) , o-, m
-, m or p- N—nethylanlnocarbonyl enyI o-,

or p-(N-neth m no) henyl 0 %{)ﬁ?
m or p- net h(g'ng'!% Ogﬁnqqusptjrggﬁggglpﬁ@,{Iypres(gzencenreﬁpnaﬁncgt 9¥ar bony! -
10phenyl, %r{éﬁer‘@-\'ﬂk ?NF_N' Wr%ﬁ?éﬁl% ﬁ&%ﬂ&\gorﬁgv%cﬂﬁole%ﬁe@ AYedi met hyl -

am nocar bonyl am no
p- (N, Ndi et h)SIuaabbcasJass’w methodsr(rSlIw etalf, | Juof Bjgmaoleculao Screening, 2002,
p- br ofophenyl m or p-chl orophenyl, o-, m or
p- (et hyl sul & Jngm)do)phenyl o-, m or p-(nethyl- 15 sulfonyl)phenyl o-,
m or p-cyangphenyl m £ car boxyphenyl, o-, m
p- met hoxyca ﬁ{/f‘BH'éﬁ&oaCB\le EHSAaspay m@t{lp%éﬁ? spesific Pr'F\OSBPO -antibodies
p- acetyl phe ] S o kof

[ 2- (nor pholre?h-%?) f\ oxyef)Bﬁ(g%WH?-@mr% B(ES}W\E pHYsphBlyi&ted substrate.
[3 (N, N-di eTtHwbmdmga¢m bpathwtbdrw chémMMmesfoem@ushgraabéqorﬂ 3- 2 4-,
TR [LdghgRher LBl s

5- 20di chlp@f@ﬂﬂ@ﬁ‘?ﬁon&'gge antirsheep antibec S(RO%S g{al0r20§25 Mn‘bhenyl
,4- or 2,5- dinitrophenyl, 2,5- or 3,4- dlnethoxyphenyl
-nitro-4-chl orophenyl, 3- arri no-4- chloro-, 2-am no- 3- chI or o-,
- am no- 4- clHRIQR ART ani no- 5-chl oro- or 2-am no-6- chl orophenyl,
-nitro-4-N, N-di net hyl am no- or 3-nitro-4-N, N-di net hyl am no- 25phenyl,
2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,

2,4, 6 i W@méyﬁbté‘w&ych% &’quhﬁ?b‘:‘to% éréiaééﬂr%anhwwzooeﬁmenyl
3, 6- di chl or o- 4- ami no % f | uor o- 3-chl or ophenyl,

2- f | uor o- 4- NOZEPRE V’&SO 20%0/Q37%00% - br onophenyl ,

3- br ono- 6- 3-chl or met hoxyphenyl

303-chl or o@@ggﬁg%ﬂéﬁgr@mp%r}qsﬂ%e Héga&ﬂ%mﬁ)’m?@% no- 6- et hyl -
phenyl , 3- ciW0R014/GEIBAVIORDE0I]109892WO 2008 BBE 54 - W ZOGPN 68565, VO
2012/025186PCT/ EP2011/003830 - 28 - Ar2 denotes, for exanple, o-, m or
p-tol ylg o- WH208P/QA% Hy| phenyl, o-, m or p- propyl phenyl, o-, m or

p- i sopropyl phenyl o-, m or p- tert-butyl phenyl, o-, mor p-hydroxyphenyl,
o-, m or p-nitrophenyl, 0o-, m or p-am nophenyl, o-, m or

p- (N- mret hyl SUMMARYOF THE INVENTION ( N- net hyl am nocar bonyl ) phenyl, o-, m
50r p-acetam dophenyl, o-, m or p-nmethoxyphenyl, o-, m or p-ethoxyphenyl,
0o-, m or p-ethoxycarbonyl phenyl, o-, m or p-(N, N-di met hyl am no) phenyl ,

p
p
2
3,
2
3
2
2

0-, mor p-¢ p I m  or

p- (N- hyI anﬂ%qhﬂﬁ@fﬂ%@sqﬁﬁ%@&%ﬁ% (ﬂlﬁﬁigé?rﬁﬁflgﬁ no) phenyl, o-, m or

p- quorophenyI 0-, m or 10p-brongrp o-, m or p-chl orophenyl, o-, m
or p-(nethyl suI f onam do) - therw ,o- Nm o p- (et hyl sul fonyl ) phenyl , o-,

m or p-cyanophenyl, o-, m oryp-ocach Xyp nyI, o-,| m or

p- met hoxycar bonyl phenyl , o-, m orNo- 9 phenyl, o-, m or

p- acetyl phenyl, o-, m or p-am nosul fonyl phenyl, o-, m or p-(norpho-

151'i n-4-yl carbonyl ) phenyl, o-, m or p-(gworpholin-4-ylcarbonyl)phenyl, o-,

m or @-(3- oxonor phol i n-4-yl ) phenyl, o-, m or

p- ( pi & ridi mywdagtbonyl )phenyl o-, m or p[2-(norpholin-4-yl)ethoxy]phenyl,
o-, m or p? (N, N-dj et 3])| 1propoxy] phenyl, o-, m or

p43- (3-di et hyl am no ?Jthrenyl o-, m or

p- (3-di et hyIRa?m nopr @ré%mpppnélt’@m@@yw,' oG HLLAET RRCPLpiHRERIY 2, 3-,
(CH2)nNH,, (CH2) NHA, (CH2)aNA;, NHCyc or NH(CH:)p,NAz,
35 Ar' denotes phenyl, naphthyl or biphenyl, each of which is unsubstituted
or mono-, di- or trisubstituted by Hal, A, Alk, (CH,),OH, (CH2),OA,



202,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5- dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5-di br onophenesisc2, 4- or 2,5- dinitrophenyl, 2,5- or ®cdmdeomihsssyphenyl ,
3-nitro-4-chl orophenyl, 3-am no-4- chl org2 2- am no- 3-chl or o-,

2-am no-4-chloro-, 2-am no-5-chloro- or am no- 6- 25chl or ophenyl ,
2-nitro-4-N, N-di net hyl am no- or 3-nitro-4-N, N-di met hyl am no- phenyl,

2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,
2,4,6-trinet hoxypheww)n@mw g@MzﬁC@@ACQDQAOﬁi‘HQ?(NHz ROHNHENY |

3, 6-di chl or o- 4-am no&hen uor o- 3-chl oro
2-

f I uor o- 4- br onopheryH>) &p& [Q@:?MAQNINOZL@HH)@G&WL (CH2),CONHA,

3B hoxy eyl Ol A0, ASKUEN SR, NHCONH, NHCOA

3-am no- 6- net hyl phemyHCORIEMNECOEHAC @mzyimber@ﬂoocm SO3H,
2, 5- digret hy1- 4- chl or ophenyl . Ar2 fGrt her nor e pre erablg denot es

phenyl, naphthyl or @GHsi;, QIGHANSALREEEMNALL CQietdrS nHetdi - or
trisubstituted by A, (CH2) nCOOH, (CH2) nCO0A, QAr3,
(CH2) NNF12, (r%g)m\l Hz?ﬂﬁggﬂ_@@%(%/'ozswapm EP2011/ 003830 - 29 -
[ C(R3) 2] nCNA CQdriote®p ; |, EEMOCRRICANEUns (63 tiRUIeGONH2,
(CH2) nCONHA, (CH2) nCONA2, N r%mljt‘(g M@Z CH2) nHet 3 gﬁd/or 3

S(CH2) nHet 3. 5Ar3 prosfeengy ¢i- dértﬂ%@tq@médﬁy Halk Aeg ble)thHa (GH2QA AT,

substiqout i ons, Het 3JAIN 3-t hi enyl,
19, 2|- orI 3-pyrrol ;/Ib%%%w&g (éﬁZ)bré?mn(l%Haé’&@{)A §fd'z/3§ (CI-%Y"N?-[F 5- pylrazgl yl,
102-, 4- or 5- oxa20|(¢Hz)nNHA4(CH>J)nP5M JOR%ON, szy CONH(CBz)ENH%ZO' yl, 3-,
4- or 5-iso- thi azo pyrim di nyI

furthernore prefera ‘bNt&§F§)pN'?%z%pﬁﬁ( C'i'YZ)bNQﬁ' Q(BNWCHZ)p@Afl triazol -
- 3- 5-yl, 1-
or 5-y or Fcct)ﬂH(ef—e pﬁl-% (}Pr%?]%oﬂ qc’ﬁﬁ C@ng/{\,chﬁw GONA,

1, 2, 4- oxadi azoI - or -5 1 adi aZt )
151, 2,44 t hi adi azol :«SO:NH:,ES@&NHA SBNA OECL2INMCONH,, NWCOAZ-CHD,

4- pyridazi nyl I - | -
5201 ndol y1 11 hitazarh, SEH. SCHNK:. QcHiNHADE HhNE- Contia?t o
or 7-benzopyrazol yl ,NQCOAGP CONHIet® %H&Chﬁé?%fiﬁtbéﬁlzpézigtﬁw%ﬁeg; or 7-

benzi soxazol yl, 2-, 4- - or 7-benzoth|azo

7- benzi sot hi azol yl, S(CHz%Het andfor D(Gdthi-Hetl,, 3- oxa- 20 di azol yl, 2-, 3

4-, 5-, 6-, 10r 8 ui nol -, 3~ -, 5-. 6-, U|n ,
4-, 5-q 6-, I-;e or R GG ¥m?no—23r30|gyéhcgmsagjratefi OF ?r%n%fﬁ '}S\%‘%{ﬁq , or
6- qui noxal i nyl , HavingP1 to @-N, B-arki/oBs AtbA8Aich: rﬁa?WurﬁbﬂbshfLuétﬂ b@r
preferably 1, 3- benzodloxol 5-y| 1, 4- benzodi oxan- 6

2, 1, 3- benzot hi adi azdnomo-, di-5triy|astetasybstituted by A @, QA)|H® (FH2)AP
azabi cyclo[ 3. 2.1] octéﬂd i benzofuranyl . Heti preferably denotes fury!,
thienyl, pyrrolyl, im 470 yl, pyrazolyl, oxazolyl, isoxazolyl, thiazol yI

i sot hi azol yIHethyrl d}denopasrami\dhcnydr,bléydh@@altu’rbted QIrfsamﬂaléd oBQm:mhcazol yl,
t hi adigzol yl, pyridazinyl, pyrazi nﬁ ui nol yl, isoquinoly
benzi fisdazol yI ,  benZWieiog¥elrhavingdde N Q@%Ofls?—tﬂmxmhgﬁh may be

g g g: Egg; gb.e%&[ ;1/I ;Urrg'ggﬁletgﬁ“ ghﬁ%%’lo'; ’tgggh g%gwé nsués?[ t 8{ ed or
mono-, di- or tri sut(§Hz)nﬂl®@HA(CBbinCOOA]-ﬁHO,(G?BlA) (CH@}%N&I}d(@Hz)ﬁNHAGS
(CH3)aNAz, CN, (CH2),OH, (CH2),OA, NHSO2A, NASOZA, (CH2)AP,
30 (CHy).Het’, SO-A, SO,A and/or =0,

Het® denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di-, tri- or tetrasubstituted by A, Hal,

(CH2)aNH,, (CH2),NHA, (CH,),NA,, (CH;),OH, (CH),0A, COOA,

35 3
Ar” and/or =0,



WD 2012/ 025186PCT/ EP2011/ 003830 - 30 - Irrespective of further
substitutions, Het2 denotes, for exanple, 2- or 3-furyl, 2- or 3-thienyl,
1-, 2- orw®-2pyymeisgl , 1-, 2, 4- or 5-imdazolyl, 1-, 3-pc4AEPoe11H03390 azol yl,
2-, 4- or 5-oxazolyl, 3-, 4- or 5- isoxaz%yl 2-, 4- or 5-thiazolyl, 3-, 4-
or 5-iso- thiazolyl, 2-, 3- or 4-pyridyls , 5- or 6-pyrimdinyl,
furthernore preferably 51,2,3-triazol-1-, -4- or -5-y| , 1,2,4-triazol-1-,
-3- or 5-yl, 1- or 5-tetrazol yl, 1,2, 3- oxadi azol - 4- or -5-yl,

1, 2, 4- oxadi &bl - 3- @enotey/H, orblﬁylhahhigaﬂi@mbrﬁc-éfomé yl,

1,2,4th|ad|azol 3- or -5-yl 2, 3-thiadiazol -4- or -5- 3- or,

4- pyri dazi nft, pyr adenptes gnbra@che@_or branched a|b¥| having 1ﬁ>(é’o¢)ﬁt°m§»'nor

5-isoi ndolyl, indaz 1 Y , -,
6- or 7- benzopyr azoﬁvrﬁéhﬂ -7 H gtorrg maéq’) %@ﬁsﬁﬁ@?& h'vgﬁch gﬁe or4wo -

7- benzi soxazol yl , 210,n aldjacént CH; gmup's-dna;m@tdepmki}by OZNH 8,,50; 306 or

7- benA sot hi azol yI , 4-, 5-, ?‘-_ % 7- benz-2, 1, 3- oxadi azolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinol yl@ndfor bysCH=£H ggoupss. 7. or 8-isoquinolyl, 153-, 4-,
5-, 6-, 7- or 8-cinpplinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui n- oxalinyl, 2-, 3- 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, further
preferably 1, 3- benptydilmatkylﬁa\yh9317@atenzsodl oxan- 6- yI

2,1, 3-benzot i adi az xadl a -yl

azabi cycl o[ ¥ 1j octc{ﬂnofﬁs 8‘-7'%%@3‘89 %PXWI 3'916}‘:@ ‘?{B?'e‘f”éi?!?dp?‘zh?adi cal s may

al so b partial ly orynsubbtitubsdlbPaRmasasstitadld byeRPgCti ve of further
substitutions, Het2 can thus al so denote, for ‘exanple, 2,3-dihydro-2-, -3-,

_4- or -5-fulgl 2 slegsiotssiateny! or-aiklny”mvumg 2531 4y by 6tG@temydr 02- or
-3-furyl, 1, adi oxola%g]ro O%/épellngt Hf,g'PBUR&'tUte% érhr'n P\?‘l,idA-_G%{'ng?tﬂﬁfédl

-2-, 3-, -4~ or -5 rrol
1-, 2- or 253 pyrrolbydﬂayénd/beArahydro 1-, -2- or -4-imdazolyl,

2,3 di hydro-1-, -3-, -4- or pyrazol yl, tetrahydro-1-, -3- or

- 4- pyr@zonIHall 4- dlqwm%iﬁ Cl,Brorl, 3- or -4- pyridyl,

1,2,3,4-tetr hydro 4, - or -6-pyridyl, 1-, 2-, 3- or
4- pi peridi ny'fl %‘e’ng;[gs4o‘rrjtl)’r32p’h3oﬂ Zrllyl tet rahydro-2-, -3- or -4-pyranyl,

1,4- 30 di o>pany| 1 denditesdn2,23 or 44- or -5-yl, hexahydro-1-, -3- or
-4-pyridazin hexa dro 1-, - -4- or -5-pyrimdinyl, 1-,  2- or
3- pi per azi nﬁ/ d qhazrn@ @utlpgw gq;@,lae(gi_eﬂyatweg, sol es, salts, t%\yiomeﬁ and 7. or

- 8- |yl -7-
- 8- ?glcg%al %O|S)t/ rﬂer%%%@b)fdiheru%hng %ngure% theflbrﬁ "(‘jrag r%—%enzo 1 4 oxa2| nyl ,

furthernore pref erably 2, 3- met hyl enedi oxyphenyl 3, 4-
S e s T o B e s e a sy e
2, 3- (2- oxo- en‘é@t@ﬂi’e@é(&%@]@@gm@a gﬂé@‘é&@é@%ﬂ'\ers%d tf‘n@q{)}@ﬁ‘ét%@%m%@t@@nw

or al so 3, 4-di hydro-2H 1, 5- benzodi oxepi n-6- or - f'urt hernore
preferably Z>f$h¢,ﬁe19@moband&fur anyl, 2,3-di hydro 2 oxofur anyl, 3, 4-

o g 2 oS i s B DRSS AR b PG e
5di hydr oi nd@ognpgurdisfFormatadl, hydr oben2| rni dazol yl .
The term solvates of the compounds is taken to mean adductions of inert
solvent molecules onto the compounds which form owing to their mutual
30 attractive force. Solvates are, for example, mono- or dihydrates or alkoxides.
The term pharmaceutically acceptable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-called

prodrug compounds.

35 As used herein and unless otherwise indicated, the term "prodrug” means a

derivative of a compound of formula | that can hydrolyze, oxidize, or otherwise



Het 2 preferably denotes piperidinyl, piperazinyl, pyrrolidinyl,

nor phol i nyl, tetrahydropyranyl, furyl, thienyl, pyrrolyl, imdazolyl,

pyr azol ylwoaseznbisk, 10i soxazol yl, thiazolyl, isothiazolpgir/Erpyiioo3sdo
pyrimdinyl, triazolyl, tetrazolyl, oxadggzol yl, thiadiazolyl, pyridazinyl,
pyrazinyl, quinolyl, isoquinolyl, dihydr |squ|nonI

t et rahydr oi soqui nol yl , qui noxal i nyl, benzi m dazolyl, benzothi ophenyl,
benzotriazolyl, indolyl, indolinyl, naphthyridinyl,

15di hydr onapkabyundemiblogical abyditionsphtwtro dr ny‘lnvobw‘(zmiﬂ;eiﬁarﬂbobk\cd yl,

2, 3-di hydro-_benzo[ 1, 41di gxi.nyl, furopyridin i_ndaz

benzo[ 1, 4] o>ét:'§’ﬂ"|’i?/‘|''Ld’L ?}ﬁ?@y\é cofaqup dx?gcf m'i‘yl "Hﬁ‘?éB{ Progivgs SIS, each
of which is Wi Qf‘ntdﬂHﬁt%ﬁtBrdgi‘NH% BuRY orfd Lﬁalthat
(CH2) NN, (R ARG RIS, 'c‘ﬁ\ls(ggﬂd%'(éggﬁ e %Hﬁ"g) HOAL (IR Ar 3,
(CH2) QﬁHet 3, isciede Wralydable moietias sUche&sptﬁohydfelyurbbfaJamhms buibwﬂml)azabiﬁhs
Het 3 notes, .for y t hi

3-pyrrolyl, €S b'o}-ymg(?ly%at?%ﬁ](:@é%p%es Eglohygro?yqp?bl%pa%(%gg}%&a V‘Ydfaﬁ’zaﬁ'e or

5-oxazol yl, Feidet; aflfi b'iohﬁﬂé@é@bhé'pho’sphafe' aﬁélo?ué@' IAZ@rdin eRbodfmefts, 5- i so-
25th|azolyl 2-, 3- or 4-pyridyl, 6- pyri mdi n?/l, furthernore

pref erably mrgdwg&efmnpqundswuth@arbcsoyyfuncnpaalagroupameme oweg-aligy 9§1€§ﬂ5

531, 1, 5 Sehe Koo S e Efonai Gste s cpnfriioiigg by

1 2 3-10ni adl@l@hfyﬁrc? @rﬁy oﬁtl'\\él carBoch geidyidigred ﬁbésenﬁ@ﬁ)th@hhdlééule1Prod¥ugs 3-,
4- 5-, 6- or 7-in 3{@‘ - or 5-1soindolyl, indazolyl, 1-,
pre

2-
5- benzi ni dazQﬁWWP‘CPJW paredsusing wejk leOWGrmgtB\)@déz%lll% as Qhosegfdescglbedd)y or
7 benzoxazol
- benzot hi az% Ie;3 SZM%dAF |rli_’al§ I@er'g@frxr n?bg I goé? ﬁ?‘é()z/éotf‘y% (QcA)naléiSJ pgf}ag?ﬁq
7 benz 2 1, 32chx200 2 20kilgy) azd De%tgn dﬁd A@phceﬂton af Pl@fdrﬁgsﬂu-ﬂ.mlnxdbaaﬂd ed3-, 4-,
6-, { % Orﬂ/w noA - or 8-cinnolinyl, 2-, 4-,

5- 6-15 7 9 (!% 29014 gﬁﬁem'ﬁ P‘H?“Sbe(ﬁl@ﬁ‘-fhbxal inyl, 2-, 3-, 5-, 6-, 7- or
8- 2H benzo- 1, 4-oxazinyl, further preferably 1, 3- VO

2012/ 025186PCT/ EP2011/ 003830 - 32 - benzodi oxol 5-yl, 1, 4-benzodi oxan-6-yl,

2,1, 3-benzot @%(oct E‘o‘ﬁ "eﬁ'gﬁgyé Qfg\p%r an&?n&%%ﬁ%ﬁﬁoﬁ?hf % Hedic ment or ofy

azablcyclo[3 enz eterocyclicra |ca
al so be parta ahalsmacedtlmlal acﬂl\;&jmgmmtadhlchrdaesaedﬁ B\tissoé, $ystellmean|mal or
substituti or‘1

Fn t hus al so denote, for exanple 5 ? dro- 2-,

“3-, 49 © tﬁﬂ?ﬁrawloog@'&rm icalzesponge which is soyght,ey, es'feéi hydro- 2-
or -3 furyl, i I ro-2- or -3-thienyl,

2. 3-di hydr o-ex}afﬁ?l@_ by @ "%@eéfd“%’°‘3“9§‘§?é“o| yl. 2, 5-di hydro-1-, -2-, -3-, -4-

or -5-pyrrol Iylladdinqn 2he @o(pfesgsyrrr'uhermpajatlcaltyeeafnfeadiwéramdunt” denotes an
-4-imdazol yl

t et r ahydr o- 1am°u%tgwg¥cnyﬁ°'5‘§’?5%w;2}h a fior&émq{wmg)sébje ‘2}406}‘@ R’%recgved

pyridyl, 1, Qh%élmb@hfN&%Glh@“féhowmé'conséquenélg -5- or -6-pyridyl, 1-, 2-,
3- or g piperidinyl, 2-, 3- or 4-forpholinyl, tetrahydro-2-, -3- or

- 4-pyranyl, impoved Uﬁatnpent bealing, pravetion ouelirinatign\of a dj@gas;g/(ﬁy@dlome 3_

gr pi- gerp)a(;: gitfdﬂﬁ‘{tkojw %%B‘ﬁﬁ%@%’dddﬁg,@%o&glde-ﬁects gr: a?so%e reguctlgrgln ﬂwe’7

- 8- qui nol yl ,aduvanca, cﬁd@l%éaé‘elcﬁdmdlamtéfd1so3der-4- -5- -6-, -7- or
-8-isoquinolyl, 2 - or_8- 3, 4-di hydro- 2Hbenzo- 1, 4- oxazi nyl

furthernore %%P%ﬁ&?né't@rﬁ@?HW%W@ﬁ%‘%yﬁW@F@Unt alsg-enponmpassesdhexyphenyl |
20(di 11or orer ot B Kl arsfcfreEhy H RSB Ha) gy Sigioaical fungion-

3- (2- oxo-
The invention also relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the ratio
1:1,1:2,1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.
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met hyl enedi oxy) phenyl or also 3, 4-di hydro-2H 1, 5- benzodi oxepi n-6- or -7-yl,
furthernore preferably 2, 3-di hydrobenzofuranyl, 2, 3-di hydro-2-oxofuranyl,
3, 4- di hymwoee2/mzxse 1H qui nazol i nyl, 2, 3-di hydr obenzoxazecylEp2011/003830

2- 0x0- 2, 3-di hydro- 25benzoxazolyl, 2,3-djhydrobenzi m dazolyl,

1, 3-di hydr oi ndol e, 2-o0xo-1, 3- di hydroi ndole or

2- 0X0- 2, 3-di hydr obenzi m dazol yl. Het3 preferably denotes piperidinyl,

pi perazinyl, pyrrolidinyl, norpholinyl, 2,3- 30di hydro-pyrazolyl,

1, 2- dihydro pyridyl furyl, thienyl pyrrolyl, inidazolyl pyrazolyl

oxazol yl, t hi azol I ot hi azol yl, pyridyl, r| m. tri-
azolyl, tet ?ﬁ?@ﬁ’me}{so BiSA2dPIN e”? £33 sz%WmPOPBF’rtBﬂWred g’t”Hi['bphenyl ,
pyri dazi nyl |

il subst 1 t ut éﬁ““b?dkp%ﬂnﬁ%o‘i“@%@*bﬁ“f%h%3’{5%%@?@%@é?)’é%?@" SPBoas0 33 -
Furt h%; nmor e envsoIMeshthtecconmpGuind ézfonadyih and, rﬂayibbwﬁf@pylt depepding Lp2n3, 4-

t et rabydr o- ridinyl hydr n 4-di oxanyl , 1, 3-di oxanyl,
hexahydropy??rg%ﬁ F yhe h@iéﬁ?&Pwa}ﬁ"ﬁ.%@rﬁd HE N AP OraaB 0y aﬂHﬁB't'%s F, d
or Br, but abR#ioh, partl cularly preferably F or . Throughout the

invention, all radicals which occur nore than once nmay be identical or
different, i.e. are independent of one anot her . 10The corrpounds of the

forrrul a | one chiral a ther

formula | e M fhieR6 o BByl of ik fmuiE Labd ShtS RiceBF 30 "
15Accdodi ngkcya ﬁrb@esswwimﬁe?a pAhAdeof cbﬁhﬁBahaé 6F{rf€ forin@ild hangonpounds  of
the fornul a in which at [ east one of e said radicals has one of the

preferred nﬁ&ﬁﬁﬁ%ell"m"llalsébl%ﬁﬂﬁeSOB@tﬁLS taupmers angrdeievissimersipeiands nay
be expresse ] | ng sub-formulae la to Ig, which conformto the
formula | ggg?/ar?ttgv\'ﬁsé n tﬁéi radi cal s not designated in greater detail have
t he nmeani ng 20i ndicated for the fornula I, but in which 25 30 in | aHeti

denot es fury t hi enyl rronI |n1dazolyl pyrazol yl, oxazol yl,

i soxazel yl , a) @i GorBp ndpg%@ﬁp pyridyl, pyrimdinyl, triazolyl
tetrazolyl, oxadlazolyl thladlazolyl pyridazinyl, pyrazi nyl, quinolyl,
i soqui nol yl , benzinidazolyl, benzotriazolyl, i ndol yl, benzo-1, 3-di oxol yl,

2, 3-di hydr o- benzo[ 1, 4] di oxi nylN__i olyl, benzo[1l, 4] oxazinyl, 1,3- or
2, 3-di hydr o-i ndol yl orpbengot %adNazo |, each of which is unsubstituted or

mono-, di- or trlsubstltu ed , Hal, (ICH2)nAr3 and/or =0; WO
2012/ 025186PCT/ EP2011/ 003830 N 34 >

20 Cl

is reacted with a compound of the formula lil
25 R3-L 1]

in which R? has the meaning indicated in Claim 1,
and L denotes a boronic acid or a boronic acid ester group,

30 in a Suzuki-type coupling

or

b) a compound of the formula Il
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pyridazinyl, pyrazinyl, quinolyl, isoquinolyl, dihydroisoquinolyl,

t et rahydr oi soqui nol yl , qui noxal i nyl, benzi m dazolyl, benzothi ophenyl,
benzot ri axol2giz/02smsdol yl , indolinyl, naphthyridinyl, di hpdramraphtobssse di nyl,

t erahydronaphtyridi nyl, benzo-1, 3- dioxo;%% 2, 3- d|hydrobenzo[1 4] di oxi nyl ,
furopyridinyl, indazolyl, benzo[l 4] oxaztnyl, pyrido[ 3, 2-b}[1, 4] oxazinyl or
benzot hi adi azol yl, each of which is unsubstltuted or nono-, di- or
trisubstituted by Hal, A, (CH2) NH2, (CH2)nNHA, (CH2)nNA2, CN, CHO

(CH2) nOH, (CH2) nOA, (CHZ) NAr 3.\ nHet 3, SQ2A, SQ2A and/or =0; denotes

pi peridinyl, piper amg g% d| nyl, norpholinyl, 2,3-dihydro-pyrazolyl,
1, 2-di hydro- pyri dyl ury yrrolyl ,Jlim dazol yl, pyrazolyl,
oxazol yl, isoxazolyl, thiazol N ot hi azol yl, pyridyl, pyri m di nyl ,

triazolyl, tetrazolyl, oxadlazolyl thladlazolyl

t et r ahydr o- benzot hi ophenyl pyri da£ nyl or pyrazinyl, each of which is
unsubgtituted or nono- or d| substituted by A and/or —0; denot es unbranched
or branched al kyl having 1-10 C atons, in which 1-7 H atons nay be repl aced
by F and/or ig I‘ea@ﬂé@h/itﬂrkec@ﬂhlpb WRd P thatbiraisaill CH2 groups nmay be repl aced by
0 and/or NH, or cyclic alkyl having 3-7 C atons; denotes phenyl, which is
unsubstituted or nono-, di- or trisubstituted by Hal , A (CH2) nOH,

(CH2) n0OA, (CH2) nHet 3 @{zd'_or QFHZ)nHetS WD 2012/ 025186PCT/ EP2011/ 003830 -
35 - 5in IfAr2 denoteS phenyl, naphthyl or biphenyl, which is

unsubsio t ut admmicmaﬁnastldeméunmgﬁraﬁ&aédtwwnby, Hal , A (CH2) nOH,

(CH2) n0OA, (CH2)nCOOH, (CH2)nCOQA, QAr3, (CH2)nNH2, (CH2)nNHA, (CH2)NA2,

[ C( R3) 2] ncNanddedepeigs@t-Hame QO coNH( CH2) pNHA,  CONH( CH2) pNA2,

(CH2) nCONE12, (CH2)nCONHA, (CH2) nCONA2, NHCQAr 3, NHSQ2A, OSQ2A, (CH2)nHet3
and/or S(CH2)nHet3; 10in IgRldenotes Arl or Het', R2denotes Ar2, Het?2,

NH( CH2) nAr 2 an@i{dzH2) nAr 2, NR3(CI—|2)nHet2 A, (CH2) nNH2, (CH2)NHA, (CH2)nNA2,

NHCyc or 2 enote nyl, which is_unsubstituted or nono-,
di- orqgri sf?gqs)ﬁpﬂf %@dES%l:}A}F% ormyila é@‘? ed('@ﬁ??%ﬂf'?éﬁ%-" Het 3 and/ or
S(CH2) nHet 3, Ar2denotes phenyl, naphthyl or biphenyl, which is
unsubstituted or nono-, di- or trlsubstltuted by Hal, A (CH2)nOH,

20( CH2) OA, @@wpramthem(/\cme repficals Rvarg) R{ Gaing tiNE s ar(igy indidated faHbenNA,

qu%)’ %é&?@’%ﬂ% Eﬁ%"dﬁ% 8&@@%%‘? Ngsg&j(Amé)soeNﬁz 25( CH2) nHet 3

and/ or S(CH2) nHet3 Het' denotes furyl, thienyl, pyrrolyl, imdazolyl,
pyrazelgyl, oxazolyl, isoxazolyl, thi azol yl, isothiazolyl, pyridyl,

pyrini-di nyl A deneiesiafy], thig isasndiranchesk disiear)intiranchedcing bag 1, 2p§r4.o@,2| nyl ,
pyrazinyl, 6,7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,

propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl,

1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-

25 , 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1-

or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropy!, 1,1,2- or 1,2,2-
trimethylpropyl, furthermore preferably, for example, trifluoromethyl.
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-trifluoroethyl.
Moreover, A denotes e.g. CH,OCH,, CH,CH,0OH, OCH,CH;NH,, CH,NHCH:
or NHCH,CHjs,

Cyclic alky! (cycloalkyl) and cyc preferably denote cyclopropyl, cyclobutyl,

35

cyclopentyl, cyclohexyl or cycloheptyl.



30qui nol yl, isoquinolyl, benzimdazolyl, benzotriazolyl, indolyl,
benzo- 1, 3-di oxol yl, 2, 3-di hydro-benzo[ 1, 4] di oxi nyl, indazol yl,
benzo[ 1, Aoxarimyiss 1, 3- or 2, 3-di hydro-i ndol yl or benzotrhirae@ambist) each
of which is unsubstituted or nono-, di- %? trisubstituted A, OH, OA, Hal,
(CH2) Ar3 and/ or =0, 35Het 2denotes pi peri€ nyl, piperazinyl, pyrrolidinyl,
nmor phol i nyl, tetrahydropyranyl, furyl, thienyl, pyrrolyl, imdazolyl, WD
2012/ 025186PCT/ EP2011/ 003830 - 36 - pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, iAlkidenatsy yibrapyhédpk branohied flkémi or blkiia @laving 2,63, 145006 C-
oxadi azol yl, thiadiazolyl, pyridazinyl, pyrazinyl, quinolyl, isoquinolyl,
di hydr oi soqAta®sy prefeablydoaetesdseprrenyll prapa2waayinvhederiadivzi mi dazol yi |
benzot hi ophenyl , benzotriazolyl, indolyl, indolinyl, naphthyridinyl,
dihydronaphhgxridinyl, t erahydronaphtyridi nyl, benzo-1, 3-di oxol yl,

2, 3- di hydr olfan dehdtet] fdrassiamyple, b+ mepyrr p-toiply b, mndapa@tiyiphenyl, o-, m- or
10benz®o[ 1, 4] oxazi nyl, pyrido[ 3, 2-b][1, 4] oxazi nyl or benzothiadiﬁzolyl, each
of which is Rjﬂng%wﬁéh, B ofpnisoprapylehenyl, - b 8f Prigftrtypheay!, o m-
(CH2) NNHZ, ((ﬁléz— ) L = ni _) _0 ( A d 3,
15( CH2) nHet 3, SDI(E&A?Q%D&%,”%}\I@? °:r((JB,\I "@gﬁgggﬁésﬂp%‘é{aﬂﬁ)ﬁwé’ﬁi %jéﬂgﬁw ,
pyrrol i di nylp-(Nrongthplamind)ph2ngt, di- e oo peiN-aetihyiamirocaridkb iy ghengply o dyt ,
furyl, thienyl rrolyl, jmdazolyl, razol yl , oxazoly|, isoxazqlyl,

t hi azol yl , i%&'ﬁf%’i?}fyﬁ%,ehx{mr’dg)r or égﬁW%ﬁWﬂ Offfi“a?bpgﬁ/t%i‘)&%'é‘z%\ﬂw ,
20oxadigazol ﬂhenyh;oaﬂmﬂk?%?'p_y(lN,Ntﬁmmgmﬁsgéﬁ%ggl?hﬁab'ba_(wadirﬁemwyI or

pyrazinyl, each'o ich is unsubstitute or disubstituted by A
and/ or =0, REABacadoONM)phenylkegt, nreet pgNEthPantnapheng; at,anser pXNdENnot es

br anched g hed..al kyl havi 10 C N ich 1.7 H
et op! aced SRR RN g B o BtisCelipMoR: ey AobhrSeeBn gt B Miny "be
repl aced by d¢ paambmpﬁ‘dﬂyl,fiﬁgh-@y@mg]metﬁy&mlfOMidwpﬁeﬁylﬁo@hm, p-Gnedgmot es

cyclic al kyl having 3-7 C atons, i ch ma?/ be unsubstituted or
nonosusst i t FERNIPHEDY! oy Sitaidt-exanapiiepyl, onhine Br pscarhexyEiarylitad™ O nono-

di - or 35tr i&H@ﬁéﬁ%ﬁ%@pﬂ?ﬂyl,%"—%Wor%—fo'?%@fb%e%@l,%—, 141’- o? ’p—g’cé}{}lpﬁenyl,
0-, m- or p-aminosulfonylphenyl, o-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl,
o-, m- or p-[3-(N,N-diethylamino)propoxy]phenyl, furthermore preferably 2,3-,
2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2 4-, 2,5-, 2,6-, 3,4- or 3,5-
dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-
dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-

20

chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-
chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylamino-

25 phenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,
2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-
difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl,

30 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methyl-
phenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyi-4-chlorophenyl.

Ar' furthermore preferably denotes phenyl, which is unsubstituted or mono-, di-
or trisubstituted by Hal, A, (CH3),OH, (CH,),0A, (CHz)nHet3 and/or

35 S(CH,).Het>.



WO 2012/ 025186PCT/ EP2011/ 003830 - 37 - pdenotes 1, 2, 3 or 4,; and

phar maceutically usable salts, solvates, tautoners and stereoi soners

t her eof , wocebiedi2egem xtures thereof in all ratios. 5 Thecr@mrpounds3of the
formula | and also the starting rraterialz for their preparation are, in
addi ti on, prepared by nethods known per” %,’ as described in the literature
(for exanple in the standard works, such as Houben-\Wyl, 10Met hoden der

or gani schen Chem e [ Met hods of Organic Chem stry], Georg- Thiemne- Verl ag,
Stuttgart), A desoteseborsexdisplecan rat sophalylyadanher p-athylphenynos nnawn per

se which are_ not ntioned here in greater detail. 15The starting conpounds
of the formﬁ'BEoﬂym?IQ'l M9 Py'eAR V?R"W Vi mrPfPHSQ?%{f%'PF?SOQ'r O {Bwever,
they can be gHRgdRstyNerRt HOUs &@Wﬂﬁdﬁﬁl@n £ o-, NEoPPdriRGbAERAS 00 fm1 &
formula Il used are, "If not conmercially available, generally prepared by

t he rrelé] hod di-(Nvmethylaszine}pheayl, I Kink loo p; (NSinetingaiminockelosny Bewengh 2-, R0
Conmpounds of _th ornmula | can preferably be obtai ned by reacting a
co%ound of ?‘Wég?%‘?mln?%&??“\aﬁ h '%&fﬂtﬁﬁﬁw&#‘e{‘m@%d?‘wﬁfla‘eﬁﬁ?’.‘yﬂ'%“é’hé"v
conpounds  ofmt beplaRdicarbddyiphery) &6-€ hatnp- (e RedRsetRplakiho) pBenyi, @d&h- HO O,
,B-1. 0 30 The reaction is denerally carried out under conditions of a
Suzuki -t ype Q,rdhﬁﬂ,imgtm@éw@ﬁmnﬂgargnnvhmmon-t mores prgthylaminapbenydnot i ne

about 30 and- 243NN AEFR BRI, - DB RPRASICEr I Fet ween about

60 andiGboutp-Bfom8piieayIpd-£ tn-dr Buhlopdbeeryned-t ms Ar Yehéthglsalfbamidsr bons,

such as hexap ee’nyl, o-, m- or p-(methylsulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or
p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-formylphenyl,
0-, m- or p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-(morpho-

15 lin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-, m- or

p-(3-oxomorpholin-4-yl)phenyl, o-, m- or p-(piperidinylcarbonyl)phenyl, o-, m-
or p-[2-(morpholin-4-yl)ethoxy]phenyl, o-, m- or p-[3-(N,N-diethylamino)-
propoxy]phenyl, o-, m- or p-{3-(3-diethylaminopropyl)ureido]phenyl, o-, m- or
p-(3-diethylaminopropoxycarbonylamino)phenyl, furthermore preferably 2,3-,
2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2 4-, 2,5-, 2,6-, 3,4- or 3,5-
dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-
dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-

20

chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-

25 chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylamino-
phenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,
2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-

30 difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl,
3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methyl-
phenyl, 3-chloro-4-acetamidopheny! or 2,5-dimethyl-4-chlorophenyl.

AP furthermore preferably denotes phenyl, naphthyl or biphenyl, which is un-
substituted or mono-, di- or trisubstituted by Hal, A, (CH,),OH, (CH2),OA,
(CH2)nCOOH, (CH2),COOA, OAF, (CH2),NH,, (CH,)sNHA, (CH2).NA,,
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petrol eum et her, benzene, toluene or xylene; chlorinated hydrocarbons, such
WO 2012/ 025186PCT/ EP2011/ 003830 - 38 - as trichl oroethyl ene,

1, 2- di chiwoaeidesms carbon tetrachl oride, chl orof orm or pdr@ErR@noo@shane;

al cohol s, such as net hanol, ethanol, |sogéopanol, n- propanol , n-butanol or
tert-butanol; ethers, such as diethyl di i sopropyl ether,
tetrahydrofuran (THF) or di oxane; glycol ethers, such as ethylene glycol
5nononet hyl or nDnoethyI et her, ethylene glycol dinethyl ether (diglyne);
Iéet Otnﬁsl suE[@(R )zpcel;gt&z ﬂloﬁgﬂemnmyzawﬂqgcﬁggm%\s cnmeH@(EHQgNAz

i met hyl ace i net hyl f or mani de itgs, suc

acetonitril éﬁ%qﬁ&ﬁ@e@@&@ww Né\ad NHQQ}%ﬁ( %?ﬁ@@ﬁ

di sul fi de; $ h as formic acid or acetic acid; nitro
conmpounds, suéﬁyasétmg?é%?m?t(ﬁﬂ%w ‘ni trobenzene; esters, such as ethyl

acet atﬁe or m xtures of the said solvents. Parti cul ar preference is
given 30 et hanol e | uene, dinet hoxyet hane, 1, 4-di oxane 15and/or water.
Nbr eover , d%p@u?\f& YdFHQtﬁfisﬁﬂyg can preferably be obtained by reacting
a corrpound of the fornula Il with a conpound of the formula Ill wherein L
preferably denotes NH2 or OH The reacti on is generally carried out under
20condi ti ondrrleap&ﬁlwemﬁfhdhsksmbsidu@Gns sHm denbtab; fdnea(amptemoi?/vrora'hﬂirxluﬁt abl e

for the said react furt f
the 1 ormita 8 SHeMn: Ra? St Tor2. Ahe BIRRREOY: ek A Epuragpin. ©

reducitly ni t2-0496P9R5xakz6lyRI8-Ng- Gf@-‘#.b%(a%@/! R XNHy §ti‘%z@l¥ﬂ'3094lrtﬁt5-% on
Raney nickel or 25Pd/carbon in an inert solvent, such as methanol or

et hanol ). FriBi@azail.nd, gr euhPyeigul, Lurd-hbr Qbﬁfpyblmldlmyl dudloermore preferablyi onal

maubst ut eu2or gtk St Pl AR e s Bnva Lo bR Mt 3

sol vent, sucdxaai$azﬂ!l-ahbﬁt5)JVEI1hzlﬂeowdléﬂtﬂﬁ3 JRBYT, 1'314T-t|h€ad@éﬁﬂiin©$ -Blyl,.a base,
such as triet hyI am ne or_ pyridine, at terrperatures bet ween -60 and +300 .

Nbr eovs , t he2idthiadiagel-3-arabad. 1.8.3-thiadigagldtmisSafl. $1er 4-eyrgaziny) WO
2012/ 025186 RfLFRgO}1/003830 5. 82 or 7MndotyN4- orb-iSbinddiiinaBb&ty1, 3L 2-Wal ch

or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa-

20 diazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl,
3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quin-
oxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-
benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-

25 benzoxadiazol-5-yl, azabicyclo[3.2.1]octyl or dibenzofuranyl.

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

30 oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, quinolyl, isoquinolyl,
benzimidazolyl, benzotriazolyl, indolyl, benzo-1,3-dioxolyl, 2,3-dihydro-
benzo[1,4]dioxinyl, indazolyl, benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-indolyl or
benzothiadiazolyl, each of which is unsubstituted or mono-, di- or trisubstituted

A, OH, OA, Hal, (CH,).Ar® and/or =O.
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Rldenotes Arl or Hetl, Arldenotes phenyl, which is unsubstituted or nono-,
di- or trisubstituted by Hal, A (CH2)nOH, (CH2)nOA, (CH2)nHet3 and/or

S( CH2) nHew®,20b0idets6denot es furyl, thienyl, pyrrolyl, i npdcampyilijoozsge azol yl,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimdinyl,
triazolyl, tetrazolyl, oxadiazolyl, thiaégazolyl, pyridazi nyl, pyrazinyl,
qui nol yl, isoquinolyl, benzimdazolyl, benzotriazolyl, indolyl,

benzo-1, 3-di oxol yl, 2,3-di hydro- 15 benzo[ 1, 4] di oxi nyl, indazolyl,

benzo[ 1, 4J ONﬁéspéiétlveloﬁurtﬁér SuSstRUtHY, ‘Hé?%iééb!d)tegrfo‘?%&éﬁ{d% aziloa*zsnfwyl 2each
of V\/mch i's unsubstituted or nono-, di- or trisubstituted A OH OA, Hal,

(CH2) , Ar 3 arRl/Bthiemyl, Fletzs@éﬁdﬂé’éohﬂb pard, derI5 imidaealylz 1 nyd-, 4-p9fr5'@b/[ﬂﬁq|w
mor phol inyl,» 2,35 F‘S@f(ggggl Pyr 428! y'lSOéZé 2hy£Jch gﬁlk\%’lk’l 3f Y Ydr5. fs%'-e“y'

pyrrolyl, i m tazo razol vyl 'thi azol'y

i sot hi azol ylthigzpiyil, B¢ 3- py4ipyridiyn gL, 41 61 azelnylnmuﬂmyr &the’rhloreméﬁeazmyyl
t hi adi®mzol yl, _tetrah dro- benzot hi ophenyl , pyridazin I each

of which is LAsubB@eetin ef 8F -9mnd.2 ditriagalubstd- olide. %yorpé% azin s
25R3denot es K a1 4Y by @gl ('!9211 oxadiazd?’3- %rcs? 9”%4 @M&% wpbg 2pched or

branched al kyl "havi ng tonms, I n which onms nay be replaced by
F and/or in 1/;214cttn|aﬁlazaﬂ¥3-tomsmm Zaﬂtma‘.@azol@-l%rgscylp& ored-phrdazpylaced by 0
and/ or NH, SOOr cyclic, a 7 C atons, not cli c al kyl

havi ng 3-7 CYARBRE: Tws- c%krﬂay - GhIIBdo e &8 BoscieiabAyBeRavh da dy*nme,

éggse% ezn%%fmmﬁig)ligzw’@w@ﬂﬂ tgt@,d7 géni@@?azol‘}l 2-04_ Bligypstituted

2012/ 025186 PEheEr2crzoly033836 5-, 800F 7pberzistxazolyl, 2, 43 B 640r 7-benzo-

thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa-
diazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl,

15 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyi, 5- or 6-quin-
oxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-
benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-
benzoxadiazol-5-yl, azabicyclo[3.2.1]octyl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.

20 Irrespective of further substitutions, Het? can thus also denote, for example,

2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-

2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,

-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or

25 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-
pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or
4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-

30 dioxanyl, 1,3-dioxan-2-, -4~ or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-
tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-
3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
benzo-1,4-oxazinyl, furthermore preferably 2,3-methylenedioxyphenyl, 3,4-

35 methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3 4-ethylenedioxyphenyl, 3,4~
(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxo-



and pharmaceutically acceptable sol vates, salts, tautoners and

stereoi soners thereof, including mxtures thereof in all ratios. 5Preferred
meani ngs wb 20tm26mdi cal s are the sane as described for eormrPadm03380 t he
formula I. Conpounds of fornmula Il are uggeful intermediates for the
preparation of conpounds of formula I. 1 reover, conpounds of formula ||
show Syk inhibitory activity and hence, can be used as nedi canents.
Pharmaceutical salts and other fornms 15The said conpounds according to the
i nvention caneﬂhglanmdl tbxiyjphierst or ‘éIsb%,ﬁrwmydrséﬂfm-11;]51béhz<§mokdfm'8<ﬁ-_fwr—?iryan]g, t he
present inventjon also enconpasses e use of these conpaunds in orm
b “Chei r phaRHESEAE eI ARY Lo gl droBanzaurAnyl ch Sy BB 21eKS WM

vari ous or gypdraBdokeq-Lan ol r f@rg ULES & b the
art. Phar naceledirc{a%ij acc§|1?)lltn %E?@@:&? Qﬁ% msg?g‘?’h%%'e%g?‘rg?ﬁ gwgfr t he

for rru{ﬁ:;t | abenzoxardig, Risdihgdrabemzaniaiazdiyhyl, 3-ditweindvindokE, 2retdid@s. |1 f t he
conpound of the, formil a Cco i ns ar boxyl group, one of its suitable
salts can b "?Wﬂ’é‘&’%o?é:??&‘?%é‘&h@@éﬁﬁ%‘ﬂﬂéa%glﬂh a suitable base to give
t he correspondi ng base-addition salt. Such bases are, for exanple, alkali
25met al hydr oxj des, including potassi um hydroxi de, sodi um hydroxi de and

| it hi um hydhisti peefesgblydenetesapipéridisylapipeyazioyl, pesolidinghmaspbaliriylim

hydr oxi de a | ci um hydr.oxi de. al kal i, netal alkoxides, for_exanple

oot noai um otfsERyE oA G BieaRl Sy oV ey o el hieezBiten. Csuch as
pi per i ne, iSEiizolyhanizami NSoiszNINBY i) SyrAdinye tridZ2tlylatdtrazelym sal ts of
the conpounds of the formula | are |.| ew se i ncl uded._ I'n the case of

certai n comsadiazobf, thindiazalyhpyridazinygi gyradinyl,icoinadyl isequimeiyde f or med by

treating th j I icall C 2. ic and

i nor ganigc a??‘ﬁys%ﬁg’ﬁ“Q‘@Meiaﬁ%f%‘%%@ﬁ%f§gg¢6xgﬁfg\ﬁp§§%§'ﬁ%@m chl ori de,
hydr ogen 35 banzothiepleenydyiskregtiazaid] ihelolybtings|inyl efphthyidichd, and
correspondin sd';\lts t hereof, such as sulfate, nitrate or phosphate and the
li ke, f®nd a|08hy¥ rogapNthyidipyh tergdydemaehtymin benzss33-dioxalyl, 2,3-dihydro-

benzencsal f oaaper ARy ERrSbYAIRT IdRaE Ao CARMERITIVIBIE: or cor
such as acethiled)okazihyLorimerzethisdiazbi, teawheof wititk#d ensuhstitiutedtar, mono+, at e,
accept abi ¢ SeUE T BAPED A CHi bt (eI GHChcl ude
the fol | oW NEH,ACHY ACH,)IIAPRI)APICAYHeRT SUIA! SO ARRIALS. benzoate,
benzengsul f onat'e

Irrespective of further substitutions, Het® denotes, for example, 2- or 3-furyl, 2-

or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl,

2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-iso-

25 thiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably
1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl,

30 pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, indazolyl, 1-, 2-, 4-
or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxa-
diazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl,

35 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quin-
oxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-



(besyl ate), bisulfate, bisuffite, brom de, butyrate, canphorate,
canphor sul fonate, caprylate, chloride, chlorobenzoate, citrate,

cycl opentwoeprxpsmsaat e, 10di gl uconat e, di hydr ogenphosphaCe/EP2011/003830

di ni trobenzoate, dodecyl sul fate, ethane-_ sulfonate, funmarate, gal acterate
(fromnucic acid), galacturonate, gl uco'h%%t'anoat e, gluconate, glutamate,
gl ycerophosphat e, hem succi nate, hem sul fate, heptanoate, hexanoate,

hi ppurat e, hydrochl ori de, hydrobrom de, 15hydroi odi de,

2- hydr oxyet Heanzodidxohatyd, 1,4dibrdmdidxaetryh2at,8;bdrzothiaginadcked-, Hagt at 2,1,3-

| act obi t | at | eat e, . te, del at e, t aph hat e,
ot hanesul f GIEEECHEEATPYE R2aRIF Do yeb g RBE D
2 napht hal ermihEeAgé ichbdebisNAbE ald b¢ BhiallPcRlal oy Rbgakgeapal mat e

pectinate, persulfate, phenylacetate, enyf propi'onat e; phosphate,
20phosphonatlgespective it furtheusubstitatiatse Hatbeam dprsealsatdeaotes Jor éxarnple,

Furt her nore,, the base, sal ts, of e copound ccqrdi to, the, inyention

i ncl ude al ur%’%?cﬁw(ﬂg%fo%'ufﬁ' Q{a’FQP[}’%fBzﬁJSM@?%-r- ( #%rsqfqr{l)ntqtrl%f]y [9°t hi um
25magnesi um2-rginga0Rae(, 3 1didxolBR2GAN et AL dlo-2PBF 2R8I Q,Qddingjl%Uﬂ, zpnc
salts, but this is not intended to représent a restriction. t he

above- nent i oRed4sar t&pyfekt, &t swlihydre-1gj \2en-3- o4awmedipyrolyl,he, 3t al i net al

salts sodiu Ssi t e al kal i ne s tal .salts.cal,cium and
magnesi um %égﬁq?@(ﬂ%ﬁ f%tgnggﬁ%gﬂﬁgéo[)fﬁ {’H'SaFB'Sﬂwﬁt'g'dFWXiﬁ?éﬁ’ A et 9bd from
phar met0 ceut-6qairhyolfk estpitajare- 107 Bak C4-pYFEZof) £4bfBRsol NeL2ide3sal s of
primary, sec- ondaré/éand tertiary am nes, substituted am nes, al so

i ncl udi ng ndioxl 12 dettatralvgrabser.t-dt.ed-afr AeL-pydYli & £ 9@, and basi c

chl or opr ocar B PR S ERATR BRI ARG 218 af PheTATh At ne)

di cycl ohexyldioxareyl, tiBedibxarelamdner -Slyk heyhhydrol ne,3-brddgiyrdaaimyhoet hanol |
2- di et hyl arp'ﬁr%o%t Qan?I , et_%gnoiﬁaj\m ne, . WO 2012/ 025186PCT/ EP2011/ 003830 -42
- et hylsenedi ERR¥ATA ot Ry I-foPhrsPYrBIding el nygr B gatipaiagzinylgl.dchti ne,

gl ucosam ne tofihflddlNe .o hyslr abang nes_ -850 A NQ,» higd j hysyne,
megl um ne, l\tl-efr#%fﬁ%d)i/@lg g% ﬂcgaimgﬁé?s hg6r ph%ﬁ}ngwdﬂlﬁglgﬁgzzl?é@f&pﬁ@?{%hn? '

pol yami ne r e¥i b, -1 d€aifregr -Brisoqenolyt, Reody 6r161e7- br 8e8 [Madiblydrd-2H;

triethyl- 5amne,, trinethylanine, tripro ine an .
Lr1 S(hydr ox HRSER] Sre M RLST ot REFIRb b S TBetarediowRherY) Adnded 1o
represent a meﬁﬂiérﬁdi&@ph@ﬁ%?@@&ﬂﬁnéd&%x@h@ﬁiﬂ% 4-BHR ﬁ%o%t@hyﬁ%& n

basi ¢ gy trogen- cont ai ni'ng 10gr oups “can uat erni sed “usi ng agents such as
( C1- C4) al kyl(ditkioreraethylenedicanphenyte? BydihydiobehzofusamSe py B-Wnd, 3t@-exdut yl

hl ori de, brgm i Qdi de: di (Cl;CA).al kyl | f at f |
Gimethyl | dBERYERRPATI chetd 2 RHIocaE s B 2R aRE TR el ampl o
decyl , dodedqutthetradfeyprefenablys2 BldiRpdrobbAZ6MFar?ChBMih@dro-2loxBTidanAnd 4-

i odi de; and aryl (Cl-C4)al kyl" halides, for exanple benzyl chloride and
phenet hyl brdidydre-2-gseH Hatisnazoliny, %JBrdIbmr@beezwmylné@xs;ozaardjhv@%o t he

I nventzopn ca BB EPR2%S aRaPSbeHiNidiBblE 1,3-dihydroindole, 2-0x0-1,3-
dihydroindole or 2-oxo-2,3-dihydrobenzimidazolyl.

Het® preferably denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, 2,3-
30 dihydro-pyrazolyl, 1,2-dihydro-pyridy!, furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, tﬁiézolyl, isothiazolyl, pyridyl, pyrimidinyi, tri
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, tetrahydro-benzothiophenyl,
pyridazinyl or pyrazinyl, each of which is unsubstituted or mono- or

disubstituted by A and/or =0O.
35



The above-nenti oned pharmaceutical salts which are preferred include
20acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,

henni succwoaveyoz2kisppur at e, hydrochl ori de, hydr obr om de, pCIatPho10/06388)

mandel ate, neglum ne, nitrate, ol eate, pg sphonate, pival ate, sodium
phosphate, stearate, sulfate, sulfosalicyfate, tartrate, thiomalate,
tosylate and tronmetham ne, but this is not 25intended to represent a
restriction. Particular preference is given to hydrochl ori de,

di hydr ochl orﬁtd'ﬁjermcntepheti’rdeimteﬂlasakazinam&,w Aatdihydropgridiayke 1,584 at e and
succi nat e. 30 Tne acld-addition sagdts of basic, corrpounda, of the formula I
are prepar edSB#NBToRgPxEdnyk tetralydsarwanyk h4-Aicxapyh il et BI%APH: a suffi ci ent
anmount of t m AGk PNS ion of the salt in a
conventi onap%mnngﬁﬂ{ﬁgk?‘weg baségﬁlgg}?ybr@%@‘éner ated by bringing the salt
form irﬁnto contact with a base and 35isolating the free base in a

converri onal ,manner., The free_base for iffer in a certain res t from
the correspdidi R{S?%QP'N s fhﬁ@ﬁb%&?ﬁ@%%g pacticylarly pysferably FET

2012/ 025186PCT/ EP2011/ 003830 -43 - certain physical properties, such as
solubility in polar solvents; for the purposes of the invention, however,
the sal ts ot Hupugbeutctherievgniian, @l radiealsesipieb icear mose theasenc¢emay beer eof .

5As nention ! atically acceptahl e baseraddition salts of the
conpounds oﬁg?ﬂi&ﬁ@?gﬁéﬁﬁﬁﬁeg% Beﬂﬁ%ﬁt cﬁéﬂﬁ %"‘gtpe%rri nes, such as al kal i
met al stGand altkeatompoands bf tes RIrmutd | Riagative GHE Bemor&chiral derfiratard Gamr e
sodi um potassium nagnesium and calcium Preferred organic am nes are

10N, N - di berthgredora peqiidn yarias staieeisomessdomes. Tiefarmala heeeompasses ne,

et hyl enedi and;nfesdgmidy! - D-gl ucam ne and procai ne. The base-addition salts

of acidic conpounds according to the invention are 15prepared by bringing

the free acid forminto contact with a sufficient anount of the desired

base, causin mation of the salt in a conventional nanq%hﬁ The free
t

t he, f )
aci d cth be ‘\‘é‘é’éﬁ'@g&;@&e BYeBtiPR GeIates: ik Paaicular ofloneRAMRIMATST WPt h an aci d
and i sol ati ngrrhi@ Ifih%ié‘ﬁ'agléd%tﬁnéqﬂ‘ft‘?@fséﬁr}%ic%?snﬁ'gé oPE*b?tﬁénEF‘efﬁﬁbé forns
ponding salt forms t

differ in a certain respect fromthe correspondi ereof with
20 respect troegmingaiimdipatesi alzdvep Sopes piefsired gedbumsobodbmpoundsy may bl ar

solvents; for the r pases ,of .the invention, however, the salt t herw se
correspond t%qﬂﬁﬁgﬁgﬁ FQ'/'QWW%}%“% yias P%tq 9 Mateh C?%ﬁmioésﬂg?ﬁﬁ'ﬁwa
accor di ng t q dritein WNiBAthe PadieRlsHdl He n%téd"ﬁ‘f‘?r‘éﬁ?er%&éﬂ@h%é‘fﬁb hiedrimpb! e of
form gy pharmaceutically acceptable salts of This type, the invention also
enconpasses indicatgsl for she farmury pilwatlin miich pl e salt forns include, for

exanple, bitartrate, diacetate, difumarate, dineglum ne, diphosphate,
30di sodi um and tri hydrochloride, but this is not intended to represent a

inla  Het' denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyi, oxazolyl,

isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,

25 tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
quinolyl, isoquinolyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, indazolyl,
benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-indolyl or

30 benzothiadiazolyl, each of which is unsubstituted or mono-,
di- or trisubstituted A, OH, OA, Hal, (CHz)nAr3 and/or =0;

inlb  Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
tetrahydropyranyl, furyl, thienyl, pyrrolyl, imidazolyl,
35 ,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,

pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,



restriction. WD 2012/025186PCT/ EP2011/ 003830 -44 - properties on the
active ingredient conpared with the free formof the active ingredient or
any ot herweabt2/hersi of the active ingredient used earl i @CI/EP2@1/003830
pharmaceutical ly acceptable salt formof,fhe active ingredient can also
provide 5which it did not have earlier % can even have a positive

i nfluence on the this active ingredient for the first time with a desired
phar macoki neti ¢ property pharnacodynam cs of this active ingredient with
respect to its therapeuti qoyeiﬂé'ziaalcpy'razinﬂe:{mmw isbjUirelyinvent i on
furthernore relates to ned; ca nts co | east one c %ygnd of the

formula | and/or phar mace@¥% 'Is9q%i'@é’g}[§ tSHPB Qf@ﬁ%&ﬂq}ﬂsqu'g% s and
stereoi soners thereof, ingleudinflasbii %ﬁ%ot’hhﬁg’%ﬁ\&l 'b%néb{r‘arzgyu Gfidoigh

optional Iy excipients and/or adjuvants ceutica |ons can
be adm nistered in the fomdojmytjm@agmytmdmyds dihydronaphibwiidimyh pr edet erm ned

amountd of active ingredi e er dos ni.t. Such_a .unit rise, for

I
exanple, 0.5 ng to 1 g, P’gfﬂr&? %w Wc’rrg?’%?‘?yl:%lagpqvng?eferabl y
5 ng to 100 ng, of a CO”p%ﬂQoﬁicﬁﬁkﬁdlrM fufoidirig, ihB¥£a)yl, on, dependi ng on
the condition treated, the net of adm nistration and the age, weight and

condition of the patient, b@nzpﬁaﬂmayuyi 0¥f|d¢[6F2Tb][31I4I]QXﬂZITQdI¢rbe

adm ni st ered intheform a rlse re ned
anount of active ingredient ”5§T}‘ %ﬁgg@ﬁ %ﬁmﬁ 0? rlén‘f 889@5%9%5{%{&
formulti ons are those whidgiorasisobstieted tanby mQ@ﬂanpga((gHgygNe{A as

i ndi cat ed above, or a correg*tz)ondl ng fraction the of an actjve,

i ngredi ent. Furthernore, hfey f‘bQH@of%ﬂa@f‘blﬁ@He)‘n%l(gfbm .can be
prepared using a p_rocess g{_‘ h%a‘% éﬂg)grp_l t he p_ha_r maceu_tl cal
I ons

art. 30 Pharnmaceuti cal apted or admnistration via
any desired suitable nethod for exanple by oral (including buccal or

subl i ngual ), rectal, nasa t opi cal (i ncluding buccal lin
t ransde mal Y7 1% agi ] |5'§|”8 %F'BP”é’ianIPtRﬁrﬁé'"é'hlS’d/UPHﬂ‘@M §"°'%E‘9L'éﬁruscul ar,

using all pr Sie'sé‘fegaﬂﬁém”ﬁ' N R S e Rt T

{)Ear maceut i C?I( ?rt by,OI forpyan&iphgcri]azmwbpyl![azglyﬂ hﬁ(aaotyll\/leoxamyd,cﬁug[noéy)ﬁth

e excipient(s) or adjuvan ar maceut i apted for

or al admpnl stration cajn bdSe é\%ﬂh@ pyfﬁ'pmgfé’éf”ﬁ‘g‘?@)@pg' éﬁutﬁ? gucr:)h as, for
exanpl e, capsules or tabl Q)txﬁdld%}W%%d@JZ(ﬂlﬁ%Waﬁ?drcﬁ@éh'iétﬁﬂﬁ)h@hyﬁUSpenSi ons

in agygpus or non-aqueous |1 quids
pyndazmyl or pyrazinyl, each of which is unsubstituted or

mono- or disubstituted by A and/or =0O;

inld A denotes unbranched or branched alkyl having 1-10 C
25 atoms, in which 1-7 H atoms may be replaced by F and/or in

which one or two non-adjacent CH, groups may be replaced

by O and/or NH,
or
30 cyclic alkyl having 3-7 C atoms;
inle Ar denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH,),OH, (CH2):OA, (CHz),Het®
and/or S(CHz)nHet3;

35



foanms or foam foods; or oil-in-water |iquid enmulsions or water-in-oil

|l iquid emul sions. 10 Thus, for exanple, in the case of oral adm nistration
in the fowonoef2m@stsabl et or capsul e, the active-ingredi erCTEPREIOMOEIBO can be
conbined with an oral, nontoxic and pha_r§$geuti cally acceptabl e inert

exci pient, such as, for exanple, 15ethanol, glycerol, water and the I|ike.
Powders are prepared by conmm nuting the conpound to a suitable fine size
and mxing it with pharmaceutical excipient conmnuted in a simlar
manner, suchndfs, f exanpleaotempleeiyi) maptahylanbdplatre], which issnstdhkstiteednpl e,

starch or nannitol. A flavour reservative, .di r sant ma

| i kewi se be prlesent. 20 Cé’ﬁg'&?'?ecg' §Fé>f iy i 'Qﬁeéieﬁﬂﬁ'pgr @'aga%ﬁm&/ m xture

as described above and fi I(bi.gg(ﬁ{"!a(gfﬁg)%qb@}{ (EHSNEV AL bAFECH)),NH,| dant s
npl e i ghly “di ilici i

and lubricants, such as, for exa , ISperse silicic acid, talc,

magnesai:um stearate, cal ci (GH2EMHA(@HR)NADICRIITCNNNO CENH(GHINHe
form <an be added to the l f he, fiLl,in ration. A
di si ntegrant or sol ubili sﬁ%ﬁ@%ﬁ%%a&gh&zg@g@hﬁgm@ cium
carbonate or sodi um car bogHg),0BNHAL KEML)SEONAANISTOAR, NIISD,A00STIAQVE
the availability of the nedicamenf after the capsul e 30has beén taken. In

addition, if desired or ndbékhile) ardior S¢CHbHetlers, | ubricants and

di sintegrants as well as dyes can |ikew se be incorporated into the

m xture. Suitable binders include starch, gelatine, natural sugars, such
as, fol0 exariplig, dR'ucose Feootdend-dragétdse, sweet eners made from nai ze,
natural and synthetj c rubber, such as,,for exa e, acacia, tragacanth or
sodi um al gi nat e, 2012@@1@%@2%&@% O(Q’dz)nA%

car boxynet hyl cel | ul ose, p 2 o Y X i The

| ubricants used in these oﬁ%&#"ﬁﬁé%’é?ﬂﬁa‘e §o§‘?ﬁﬁ$§ﬁ§&?g,l4%"lgg?zﬂm
stearate, magnesi um st ear dNldCys od NH(Ch&)NAYL e, sodi um acetate, sodi um
chloride and the |jke. The, di ?Fi?nt egrﬁnt F‘ include, wthout being,.restricted
thereti starch, %Vmet hyl d8nolroRRENYgYPichys ynsHbstduted o MOROy His ¥nd t he
like. The tablets are for quéal<@ruteY bV 194l | f 01 (@HOWIS?

m xture, granulating or dry-pressi ngﬁhg’%m@?l—gégﬁ& a ’I(ugpz?rbant and a
di si ntegrant and pressi ng andéoreB{Ghg etk ure to give tablets. A powder

m xture i s preparedaby m xjng,the 10co d c nuted in .a sui I

manner with a dil L'I(%I?lt or geggg%s p%%"ﬂeg&%%ﬁﬁ'oorgﬂm%@)y'awa'Cg’d?i%'ﬁﬂf’?’\?ugﬁqh a
bi nder, such as, for exan@renosl BROHTRSIDSIEREN HYISS!, AAICALBOKt e, gel atine
or polaginyl pyrrolidone, a dissolution retardant, such as,_for exanple,

paraffin, an absorption 1X6ELHOA(CH2).GROH, 4EH60RAaRAT, (ChlnNitar nar y

salt, and/or an absorbant, , I, a bent p t ' i

di cal ci um phosphate. The 68\%&‘?"%%&&?@“@%@@@?‘]&@& @%%@%#b?)ﬁngt
with a binder, such as, fQION*RGHZ);NHW,Y(DO_NI-RC@-I};JN%%(CH_Q)"@@GH% muci | age
or solutions of cellul ose or ;)ol nmer nmaterials and 8res§lhrl]ﬂ it through a

sieve. As an alternative t&Hy B, 6aH2GONARMACOAT, NHSO2A, OSO2A,
25 (CHg) Het® and/or S(CH,),Het’,
Het' denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,

30 quinolyl, isoquinolyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, indazolyl,
benzo[1,4]Joxazinyl, 1,3- or 2,3-dihydro-indolyl or
benzothiadiazolyl, each of which is unsubstituted or mono-,
di~ or trisubstituted A, OH, OA, Hal, (CHz)nAr3 and/or =0,

39 Het? denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

tetrahydropyranyl, furyl, thienyl, pyrrolyl, imidazolyl,



20 m xture can be run through a tabletting machine, giving |unps of

non-uni f orm shape, which are broken up to formgranules. The granul es can
be | ubri cwoedi2nesmddi tion of stearic acid, a stearate sactr/Epre@li®ozsso m ner al
oil in order to prevent sticking to the bl et casting nmoul ds. The

| ubricated mxture is then pressed to Z5¢give tablets. The conmpounds
according to the invention can al so be conbined wwth a free-flow ng inert
exci pient and then pressed directly to give tablets wi thout carrying out
the granul ation or dry-pr pydz@l%m@lyl%biﬁmaﬂmmwlsoﬂﬂazcéylppwﬁcbﬁlti ve

| ayer consisting of a shellac.sealing |ayer, | ay ar,. or 30pol yner

material and a gl oss | ayePYBMIdAY. tHazolyd tﬁFéé@‘M‘( OXW@OUZAREQ'%U dto
t hese coatings in order t i yeen di fferent
dosage units. WO 2012/ Onggg%CEHI Bg%fﬁiygéﬁg’gcg% %ﬁ |n an aqueous sol ution

with a suitable flavour, dfhyideoisbguinolyl,detealpydrpisogdinodylnguinoxadimyt, oxi c

al cohd ic vehicle. Suspen ions .can be formul ated di spersj on of the
conmpound in a non-toxic v ﬁf‘E'I"@ga&Y'uBFW Mﬁi’ﬁﬂFg ”Iaize‘yg indQlWy as, for

exanpl e, ethoxyl ated i sos} sor bit ol

et hers, 5preservatives, flrgsjg)lﬁyl gggﬁ@bgg@p%lﬂﬁirg@ﬁ%wg ’rarpl e, pepperm nt
oil or natural sweet enerstefahsdmlaahtymdmyrl bertizer1,3rdioxolyil, 2| 3- dll\lydtaeners and
the like, can |ikew se be addﬂ éOTh | sage. unit. for Iatlons for oral
adrministration can, if deQFP&LY.4doHNyl. HH’&!@I”QUB’& ingazge Xr ocapsul es. The

formult@ti on can al so be pb@ﬁg@lqm]bgagnﬂh ?nd@pg Z-BR’G 4tlmzirgj|gase i s extended
or retarded, such as, for exanple, coa nbéddi ng of particul ate

material in polymers, wax béﬁéowiﬁd'ﬁq{ﬂ each mgwhmpmubstﬁutedn@r MeNAul a |

and salts, solvates and PRYSIQ " eguiaher eof can
al so be adm nistered in tﬁg (#rorl%%ﬁq é(quﬂ@ @e??béﬂ‘& ygctfH ﬁl_lsst\uch as, for
exanpl e, small unilanell a(CHQﬁNqAIZ e6N, m{(ge(amg)L@ne(d:ﬁg)nml(@HgﬁAa%d

mul tilamel |l ar vesicles. (Bosomass can formed from 20vari ous
phosphsl i pi ds, such as, f&rHekBgbl §026\h§4%@ﬂ‘ypf =& earyl ani ne or

Colvat os S%LCBE’LL?@ZJ% FROBERarAnyL PReLRsiA PyiroRiful ByrBRES, < 4

del i vered usi ng nonocl onal Z%acdthydr@pdraislyem QWhydrdEerdyarfuuyd:rtbleml vvhl ch the

conpound nol ecul es are coupl e Th npounds. can als Co

sol ubl e polyners as targeP Hog%dm%@& | ReAZPlyt §X339’(¥ %Zﬁ’gﬁ ?' ?V'
enconpass ponV|nyIpyrroI p

pol yhpdr oxypr opy! net hacry ﬁ % Iaplpé?%kcﬁr okmaZO|y ggﬁ%?’t anni dophenol

or pol yet hyl ene oxi de pol ykgdlanelyl shidtazoiy etdtrbplthai-mmznthlophdnylal s. The
conpounds may furthernore_be, cau

which are suitable for ac Wﬂ%ﬂaﬁc%?ﬂyf%'ﬁ@gegéﬁ g’é‘b‘g?ggﬁ{%‘g?gé‘ﬁ%cgm y][rg >
exanpl e polylactic acid, RYno-eRidubstiiAed ®yaghaldfr =0
R3 denotes H or alkyl having 1, 2, 3 or 4 C-atoms,

25 A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F and/or in
which one or two non-adjacent CH, groups may be replaced
by O and/or NH,

30 or
cyclic alkyl having 3-7 C atoms,

Cyc denotes cyclic alkyl having 3-7 C atoms, which may be
unsubstituted or monosubstituted by NH,,

Ar® denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal and/or A,

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

35



35pol yhydr oxybutyric acid, polyorthoesters, polyacetals,

pol ydi hydr oxypyrans, WD 2012/ 025186PCT/ EP2011/ 003830 -48 -

pol ycyanosonryizabemsesand crosslinked or anphi pat hi ¢ bl ock pPcomreymmozm3of
hydrogel s. Pharmaceutical fornul ati ons adapted for transderma

adm ni strati on can be 5adm ni stered as -i3Wependent plasters for extended,

cl ose contact with the epiderms of the recipient. Thus, for exanple, the
active ingredient can be delivered fromthe plaster by iontophoresis, as
descri bed in general terng in Phﬁr ceufical Research, 3(6), 318 (1986). 10
Phar maceuti cal coRpounds agﬁ%ﬁd' ?%%ical adm ni stration can be

formul ated as ointnents, creans, suspensions, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. 15 For the treatnment of the eye or
ot her ext er ARA RhasHaseuticallydeabls saltmsolvatesl tautiomers ladiseradisameiss ar e
preferably | 1 oni i t ream In the case of fornulation
to gi e an g?ﬁ%ﬁgﬂFﬁﬁqﬁ@gﬁgﬂhﬁgkﬁﬁgﬁgﬁi%LFﬁ' n be enployed either with a
paraffinic or a water-m sci ble cream base. Alternatively, 20the active

i ngredi ent can be fornulated to give a creamw th an oil-in-water cream
base or a wahercomrYindspRidhe formulpd andealsathe starting matetials fer thelpt ed f or

base or a wlfiErcd : _ aeRals fer Belipt ed
nar odi ent Progad of if SdBfen, Bieateq By e R on e B SEBRY LT,
A ot ot s ore ot 3
Phar mibeut | Mathedem et prannischesy Bamin Meeta of MR hamisi] arose
adm n st er edhidiné Nerlalf SrttoPRABE HALLIES e BAR HRY b ARIVY HBeeyt! | cal

formul ati ons adapted fo adm ni stration n carrier

subst ance i yanants|kndowioper $&whichcarer rsat rpemtitedhbenenig grepter dietdie si ze, WO
2012/ 025186PCT/ EP2011/ 003830 -49 - for exanple, in the range 20-500 -

m crons, which is admnistered in the manner in which snuff is taken, i.e.
by rapid i nirakataming\ornddithdddsithe ROFHAEES! RPN arecgéﬁ@ﬂan?kné%t fitheyg the
powder'*hel d cl ose to the nose. Suitable formulationS for adm nistration as
nasal sprayats havelehaweper, ihecan bequegares lyamethodSknban pecseenconpass

active-ingr %ﬂ%e&}rid%%n%weg%% tl!ug' fc\)/\rlarﬁ[u s Ilourse(c):li slar'e, if not commercially available,
generally prepared by the method of W. J. Coates, A. McKillop, Synthesis,
1993, 334-342.

20
Compounds of the formula | can preferably be obtained by reacting a
compound of the formula Il with a compound of the formula lll.
In the compounds of the formula Ill, L preferably denotes
25
HQ O
B— } oder B— }
HO 0)
30
The reaction is generally carried out under conditions of a Suzuki-type coupling.
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 100°, in particular between about 60° and about 90°.
35

Examples of suitable inert solvents are hydrocarbons, such as hexane,

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such



Phar maceutical fornulations adapted for adm nistration by inhalation
enconpass finely particulate dusts or msts, which can be generated by
vari ous twypesi2lsfsepr essuri sed di spensers with aerosol spcmarediil®essso or

i nsuffiators. Phar maceuti cal fornul aééons adapted for vagi nal

adm ni stration can be adm nistered as pessaries, tanpons, creans, gels,
pastes, foans or spray 15fornul ati ons. Pharnmaceutical formulations adapted
for parenteral adm nistration include aqueous and non-aqueous sterile

i nj ection sdstthbbl@soétbyflehésﬂ I2ddighlorsethens! GarbBHté®ashlotds totldrofdrat ocs and
sol ut es, ans of which the fornmulation is 20rendered isotonic with the

bl ood of th ig pigmethaneRlsenelsesidyas mrihapelesthanghdsorsaPagleous sterile
suspensi ons, i

£ or mul at | on o EsERCTRKLGAR oPfPUIRRBE e ghaudh A0 ICHREC isortBBY

for exanpl e etiea, éetrahyovofuesn aﬁdF)/oladi@xaaecblyd:cﬂreﬂldensnsQ&f aeetieylemé glycol
(lyoptalised statﬁ] SO thachXr? ¥ the addition of  the sterile caryrier

liquid, for BYANPFIVHAE BIONCS tPBW'W@'Mg‘é'sdmemﬁﬂ@iﬂéﬁréFjig \Bebre use is
necessary. | n or dance with
the recipe ckg\&ggeé %Pg%%%éﬁfe?c?}gemagt léﬁﬁl%gebéh] er éghgir?%% es an tabl ets. 30
It goes wit Nimeﬂwdgcmgrmdmor dinmethgifrmanmided DIMIE); altdles, pach as alcatdnjtrile;
mentioned cqnstituents for | so,co ot h ents
usual in thé&Y ipf( d\?ﬁtﬁ“%@% E’E'etpgp?ﬂ%?’ﬁbé;‘? [?@ép;r C?Wé'ncg I?@? EP?‘@ t hus,
for exanl e acidy, BubRidsTOAMIHGH oRbBefit!atiRPhifro %mgéﬁtl\d@%”bﬁ'a%t ration may
conprise flavours. WD 2012/ 025186PCT/ EP2011/ 0038

t her apeut i czﬂltrqm@tffaé@t¢r\mtrah©mnejfeséereoaqmumletﬁyl Bhetateronmixtureg@idhris on
a nunber of |ncI udi ng, for exanple, the age and wei ght of the
animal, the pre cOndltl on that requires treatnment, and its severity,
the nature cﬁartldilﬁaf prefatenice Qs giueth tb*’lﬁhéﬁélbomﬁénea@iﬂn@tr&bdyéthm 1amdioxane
ultimately determined by 5 the treating doctor or vet. However, an

ef f ectjsve a@HGRr Wates conpound according to the invention is generally in
the range fromO0.1 to 100 ng/ kg of body weight of the recipient (manmal)
per day and particularly typically in the range from1 to 10 ngy/ kg of body
wei ght per qureoVbus:omﬁmjrmtofahewmmh IlRah p‘r@fedaM fbyommwtby reoting|

wei ghing 70 k |h¥ bet ween 70 and 70 hi s anount can be
adni ni st er e@ aogn §f theylosmuiall v aGP“lPﬁH’QF’I%fthﬁf%’"é‘é'?l'ﬂé""?ﬁreﬁb#t doses

(such as, fje ﬂgt?iglo‘aenoﬁé@NHt W%ﬁﬂfiﬁé’geaéﬂo\t‘ﬁsﬁ%{\%l’%ﬂ/ c%"ﬁ {%]F uﬁgelt hat the

t ot al iy dos the sane n e Ive and sol vate or
of a physi oloogddmlnby(nbmcﬂoltbeeﬁklltdadrameamaadtvhﬂcleafe kamb@rdmtdtahlmim‘ as the

fracti on of ,the e fec nt of the ound according t he i nvention
per se. (Eé E"? E@'fh%fmﬁfﬁd}osaﬁ% 8?%"%?&951@%?’19{)0{%8 t r eat nent
of ot her cowdﬂnﬁulansnmﬁdtﬁ@ﬁéorﬁeeyﬁd o?%@ﬁrﬁkhﬁaci 95 eEk &R Asguing Arro

formula | can be adm nistered in conbination wth ofther known thera eutic
agent s i ncl @ieuRs toyamino gwupsHionexampie iy iwfer@erQatlm'ummRar@yarlckﬂhqu s). As

used ent r eat ngnt ' relates to any agent
whichi's ad:ﬁzﬁ?é&gpéﬁ dngﬁ&gfve@h tht?ﬁﬁé‘&'?%? *‘poses of treating
the RA. The nedi canents bel ow are preferably, but not excl usively, conbined
wi th the conpounds of the forrmula I: 301. NSAIDs (non-steroidal

anti - i nf | amfd€®@AMNiae GieyPseen fithejaxire becacyiatad i arcanyentional Banbekl  doses)
using an acid chloride or anhydride or alkylated using an unsubstituted or

30 substituted alkyl halide, advantageously in an inert solvent, such as dichloro-
methane or THF, and/or in the presence of a base, such as triethylamine or

pyridine, at temperatures between -60 and +30°.

Moreover, the invention relates to the compounds of the formula Il
35



3. Conventional disease-nodifying antirheumatic drugs (DVARDs)

Met hotrexate - Leflunom de 35 Sul fasal azi ne Hydroxycl oroquine - 51 - -
Az at hi oprwoeo12@2si86sporin M nocycline Gold 5 4. Bi ol 0gCT/EPRGIPONERE0
nodi fiers (BRVMs) --> target nol ecul es/ i ne cells involved in the

i nfl anmat ory process, and include the foffow ng agents: 10- TNF inhibitors
et anercept (Enbrel) inflixinmb (Rem cade) ‘

adal i rumab (Humira) 15- B-cell-directed therapy rituxi mab (Rituxan)
- T-cell/B-cell coactivati on signaj.dn i tor abat acept (Orencia)
20- IL-1 receptor ant agon _g/nr bMﬁﬁ‘ueret) 25 30 WO

2012/ 025186PCT/ EP2011/ 003 0 -H52\

Cl

in which
R’ denotes Ar' or Het',
Ar' denotes phenyl, which is unsubstituted or mono-, di- or trisubstituted

by Hal, A, (CH2),OH, (CH,),0A, (CH,),Het® and/or S(CHz)nHet3,
10 Het'  denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, quinolyl, isoquinolyl,
benzimidazolyl, benzotriazolyl, indolyl, benzo-1,3-dioxolyl, 2,3-dihydro-
benzo[1,4]dioxinyl, indazolyl, benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-

1 indolyl or benzothiadiazolyl, each of which is unsubstituted or mono-,
di- or trisubstituted A, OH, OA, Hal, (CHZ),\Ar3 and/or =0,
Het®  denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, 2,3-dihydro-
20 pyrazolyl, 1,2-dihydro-pyridyl, furyl, thienyl, pyrrolyl, imidazolyl,

pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl,

triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, tetrahydro-

benzothiophenyl, pyridazinyl or pyrazinyl, each of which is

unsubstituted or mono- or disubstituted by A and/or =0,

25 R® denotes H or alkyl having 1, 2, 3 or 4 C-atoms,

A denotes unbranched or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by F and/or in which one or two non-

adjacent CH; groups may be replaced by O and/or NH,

30 or
cyclic alkyl having 3-7 C atoms,
Cyc  denotes cyclic alkyl having 3-7 C atoms, which may be unsubstituted
or monosubstituted by NH,
X Ar® denotes phenyl, which is unsubstituted or mono-, di- or trisubstituted
5

by Hal and/or A,
n denotes 0, 1, 2, 3 or 4,



MECHANI SM OF ACTI ON Gol i mumab  Ful |y humani zed nonocl onal antibody to TNF
Certolizumab pegol Anti -TNF agent with just the Fab portion attached to

t he pol yewbybemesgbycol Tocilizumab Humani zed nonocl onacTarredioh3sso

anti body that binds to the sol uble and _rrgdﬂ_)r ane-expresses |L-6 receptor
Ccrelizumab  Humani zed- second generation anti-CD20 anti body that depletes B
cells O atunumab Human nonocl onal anti-CD20 |. Gl anti bod Denosumab Fully
humani zed nonocl onal anti body that binds to and inhibits the receptor
activator f¢r denotesat, 2,at004; kB | i gand TRU-015 New cl ass of CD20-directed

protein therapeutics .al . smal | | ecul es (JAK,. Syk, MAP kinase

i nhi bitors) a&%t%mr%ﬁeg'?ﬁlyg%??p%QFGS’@ﬁ%s' adﬂgom?ﬁﬁﬁf&%é?%@?mﬁé%ed on
T-cel | tol erhd@bf,aRcludingamikiuied theRa RaA raffost hi S type can be achieved with
the aid of simulta- 25 neous, consecutive or separate dispensing of the

I ndi vi dual conponents of the treatnent. Conbination products of this type

I h dj the i ion. T i I ' f
e R e e R A BARC BT BRal el s Rl o,
and/ or phar figissiforafllay acceptabl e salts, solvates and stereoi soners

thereof, including m xtures thereof in all ratios, and at |east one further
nedi cament &Q@mpelndgyetigrania Il are useful intermediates for the preparation of

compounds of formula 1.
10 Moreover, compounds of formula Il show Syk inhibitory activity and hence, can

be used as medicaments.

Pharmaceutical salts and other forms

15 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

20 compounds of the formula | are for the 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

25 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,

30 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

35 bromide or hydrogen iodide, other mineral acids and corresponding salts

thereof, such as sulfate, nitrate or phosphate and the like, and alkyl- and



WD 2012/ 025186PCT/ EP2011/ 003830 - 53 - (a) an effective anmobunt of a
conpound of the formula | and/or pharmaceutically acceptable salts,

sol vat es wodostesmei sonmers thereof, including m xtures trhempediionssad |

rati os, and 5(b) an effective armunt of a further nedi cament active

i ngredi ent. The set conprises suitable -cbhtainers, such as boxes,

I ndi vi dual bottles, bags or anmpoul es. The set may, for exanple, conprise
separate anpoul es, each 10contai ning an effective anmobunt of a compound of

the for mul @ morRRRYRLIGRALERSEH S 8 Ha\heégg&%t@b{cﬁ é?ééu.ﬁ‘fopé@ NAd BEn2dKk-

st ereoi soners thereof, including mxtur ereo In all ratios,
and an ef f estiforatensndwtiuer @rgfamctarmds andicosmspondiogisadts |tln¢g|eeﬂ|8&l¢h asn

di ssol ved 1 iLised for Tre ti as .used herein, ns an

al l evi at i On%%}?téhotﬁﬁgoaacppts %%EO%C%%%PL&%% %Wzﬁa 'di sorder or
di sease, or s&h@&@t@gas@cﬁrbbeé bh@%é’flk@Qiétrotrcﬂ‘iﬁélyppﬂgfrﬁééélﬁﬁ;aﬂy avessanieng of

t hose 5synpt ons prevention or prophylaxiS o di sease or disorder in

a subj ect a@cid- @qid"ﬂ@ﬁ saliv of 8 egmphunds stthecfopmult binctide. theellaveng:

"effective 0 n_w Qu of formula 25mean
an amount ca0aHte 3 Pafe aliipiengrdhilAeratae Prngate: beltmelof®Eoci at e
with a di sofiesylste), cb@@@@, bigulfitd, BbAEHe bubgratd, nﬁnﬁpﬁdra@ cahfioessi on or
wor seni ng of those sy or preventlng or prOV|d|n? prophyl axis for the

di sease or &Hdenates C?hfyé?tgu@“@[i@e Heherehepzoate, Eitrate feyc W@ﬁﬂfﬁg'%‘a&ﬁ sease
30di sglgosed g ﬁ(%r{htesaﬁfg%@en%l) LOGHith Rl %}89{' O#S?WE % ﬁfgne-

condi tions, ncer c con |bns or co e or

prevent abl esbLfomatI&l hirmamate (JgalactbrateS(ﬁom mack awdr /g@wdﬁu\ﬁmate rgl@d:tﬁ
enmbodi nent , ? Alégl and/ or JAK2 and /or JAK3 and/ or
BTKpat hway. hleﬁ %%t‘%’rﬂﬂﬂﬂ‘?%ﬁt P@PF@@!XW@W@%WW@H%BE@ &Mt or mul a

(1) 1s an agpiste, h@ﬁ%addéh?é méx%n‘?:a%s é}ﬁﬁﬁté 'P\gﬁ ﬁhémdé‘fﬁtﬁr&%nﬁ@ exa”p' e

in V|tro or in vivo. In sone enbo t1ve anount o
corrpo d of hfydramﬂ“@(?%ydrd:xﬁathanetslnﬁohateanmildm |aetl:mir1ate\/l@obutyrate

2012/0 5186P | EP 003 4 - 10% 0% 0% 40% % % 70%
80% 90% or %9[}; gﬁfiﬁ%@PBa ecé“%'ﬂé m'?éeu {alenat F?e”la & fp i?-P‘%Rﬁ &ed
celI. The emaaahmmtmefhquu%@wp draﬁénm@s;maxe for exanple in a
phar maceutical conposition be at a [evel at- wI'l exercise the

desi red effé?cmapfﬂbaleéﬁatt@r@teabloqtlnateoowamg/doglaef oateipalmoate. body wei ght
to about 10p§?ﬁ§%ﬁ?hﬁ§§u§f§% en?la%%ga}'te\'\@ %eny p?o;l)llgngted% D Shgntor both oral

and pﬁroent e
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(lil), iron(ll), lithium,

25 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represenf a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts sodium
and potassium, and the alkaline earth metal salts calcium and magnesium.

30 Salts of the compounds of the formula | which are derived from pharma-
ceutically acceptable organic non-toxic bases include salts of primary, sec-
ondary 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'-dibenzy!-

35 ethylenediamine (benzathine), dicyclohexylamine, diethanolamine, diethyl-

amine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,



USE 10 The present conpounds are suitable as pharmaceutical active
ingredients for mammal s, especially for humans, in the treatnent of

tyrosi ne wonaemssduced di seases. 15The present inventi eaTarcanpesses t he
use of the conpounds of the formula |I ang{or physiologically acceptable
salts and solvates thereof for the prepafaiion of a nedicanent for the
treatnent or prevention of rheumatoid arthritis, systemc |upus, asthm,
allergic rhinitis, ITP, nmultiple sclerosis, |eukem a, breast cancer and
mal i gna nel atoytenediamtixe Mblettsylwiorphdlinarived thiyipisk rites egucarolnede r heunat oi d

arthritis, psoriasi.s, contact derpatitis, delayed hypersensitivity reaction

and the |i k@?u%meéerﬁﬁﬁcﬁfﬁﬁsg\éﬁﬁa aMinfe '%@HOBV%FH@GC’MBU}%QS&WT he fornul a

| and/ or phygd ot ]l S . for the
phységluni rwémz/nasrgq@%ﬂﬁin%, FtrbRof P?%érr&%% p?@‘?ﬁﬁ'@,

preparation of”a medicanent for ' treathent o event | n of a tyrosine
ki nase- i ndu@slyainiseaesinsr pecainep piuneek; thasbramitec takticamalaming tiethyl-mrammal |

in which to _this 30 hod .a therapeutically effective unt, of a conpound
according t &t RE ﬁm%hﬂ%g?{n?,stng{]q}cﬁ/%rgtr@r ift?('aﬁfp&mﬁﬁmﬁrethﬁaﬁ%% of such
treatnent. ;Sﬁ@nfeh%rﬁﬁ\@g,tlﬁlﬁ tAROY ot HABhGS] BF Feresdlt 4 restitdtioppeci fic di sease
and can be determ ned by the person skilled in the art w thout undue

effort. The present invention al so enconpasses the use conpounds of the

f la |l 3 ial oai J I | t d.sal vat ; f
for the prosatippaRioy e Bbed e ARETRARD cordam it rRebdeia bl
retindl0 vasgrbaps 6ah beruatdiRistilading agB8aREGuUdH 29 I3 {-BQMaR halidss, forThe
expressi on "tyrosi ne kinase-induced diseases or conditions" refers to

pat hol ogi cal€Xaatle Meshy, e, isepyeryl and taftbaby chipride obragnige andiigdisle; yr osi ne
ki v . . i . ' S Ly L Y th
St gnal i r e oR KIERAE BPeaRRrUol. B R faffl B G T
prolifer a'zj [ @s)hdﬂﬂdhaﬁ@em fﬁndxarhgrea}[le@cyutdﬁdé_ ogil,flzfjlﬁyem;:rﬁtylwl}[q ﬂ'eae,dts;as

associ ated with. tyrosi ne ki nasg activi include proliferation o unour
cel | s,15pat h&“&ﬁl‘}@éPfWB _ F@'ﬁ%aﬁﬂ%ﬁﬁ%@%@'bﬂﬂf@@eﬁh " gHamAe BEnSY | o
Lunours, OcehRiridecaidphehehy PBlonile ( BoAPkldr. 44 LIRRAIN coffftunaduced

macul ar degenerati on 1l0and e) and Infla ion (psoriasls,
rheumat oi d &cchrding $o thedinvaetion kai beTprepareskusing isnekishiten specifical ly
rel ates to conpounds of the forrmula | and pharmaceutical ly

acceptabl e salts, solvates, tautonmers and stereoi soners 15t hereof,

I ncl udi ng MPHAIRS d-FRNGBhed 'E),hﬁ%aé@ﬁtidlé‘f saﬁ@@vhﬁégfaﬂésﬁrefféﬁe& fHelddeat ment of

di seaggs in which the inhibition, regulation and/or nodul ation inhibition
of Syk pl ay@cetate] &iflusraacetatechesylates oitiade, faperafe, ghldonate| kreisuceinate,

conpounds of_.the formula,l apd,? armaceutical |y acceptabl e salt

sol vates, t ] %Lf@{es h&]ﬁaocg}l%r}cgeoirygﬁcg}rgmi e, lset(lznongfe, mangeﬁal?e, meg’un%he,
nitrate, oleate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,
sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine, but this is not

25 intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydrobromide,

maleate, mesylate, phosphate, sulfate and succinate.

0
’ 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 conventional manner. The free base forms differ in

a certain respect from the corresponding salt forms thereof with respect to



thereof, including m xtures thereof in all ratios, for the use for the
inhibition of Syk. 25The present invention specifically relates to
conpoundswofotdvesfseér nul a | and pharmaceuti cal |y accept alpce/rradti®g3ssol vat es,
taut omers and stereoi soners thereof, inchgdi ng m xtures thereof in all
ratios, for the use for the treatment of Yheumatoid arthritis, systemc

| upus, asthma, allergic rhinitis, TP, nultiple 30sclerosis, |eukem a,
breast cancer, maligna nel anona. The present invention specifically relates
to met hods faartaim physiogl propprtesestichngs aolubility anpalae sylveotsdifar tha,

i rmunol ogi cal condit}jon,. autoi nmune condition, allergic 35cond;tjon,
rheumati ¢ c&HPP?%%?*&?r'BH‘B‘?Hq’b hoysye it ﬁ,saﬁﬁﬁé@’}"”?‘?\?‘éré?wﬂﬂddto the

neur odegener@spiaivdl E2B8se ReiOinatdgmmat ory di sease, cardi ovascul ar

di sease WO 2012/ 025186PCT/ EP2011/ 003830 - 56 - or netabolic condition,
corrpricﬁs;i ng adm nistering to a subject in need thereof an effective anount
of a nmpoung_ of formyla | or a pharnpceutically acceptabl e sal t aut oner,
st er eoi somlﬂ%meg‘élpogae k%l?aéﬂﬁcggﬁ?ﬁr@rﬂﬁoﬁé’fﬂﬂ%%é@?' f\'ﬁrhﬁ?ﬁsn%ﬁtgfan are

met hods of i dimhpolndidofthkifoanGlal ITrd 16Phéd RRATRSRISEr SRirtb 088 @s dHHIPT i Si ng
contacting said cell with an effective anount of a conpound of fornmula | or
a phar maceutmnetdls and adalingistasthsmietals oaotganic amines. defermd metalgs@re at e

thereof. In [ i.nase is..Syk LT3 0JAKL or . or JAK3
or BTX, " or PO, shAne il Pt releired AT Bl s o
thereofQ Rep gdbelibernizylethylensdnsige Callopistdin®éhdlifat dietmamiasmef formul a
| are useful for treating or preventing incl ude, but are not limted to,

Behcet' s 15S8tRviepgdiamipa. Nimety)Drglycaming and peegaiRe.(e. g., nast ocytosi s and
treatment of anaphyl axis), ankyl osing spondylitis, osteoarthritis,
rheumatoid arthritis (RA), nultiple sclerosis, lupus, inflamuatory bowel

di sease, ul cCEheabase addlitioni salts@feititic cdinpeands atyaslimg to thegihagntion &reave' s

di sease, trans Iar&) rgb_ec.ti og, hunor.al transpl ant rejectign, non-hunoral
transpisnt r@FE@E‘? by ofipgingtae free 3cid &5y o cantact with a swiligieat amount of

Lhr ombocyt ORABIdesitebASR, Ehdding the' i itishortiE QAR AT K RRRBhfioRAhAfer.

di abet es, inmunol ogi cal responSe to bacterial, parasitic, helmnth

i nf est at i on e freeacid care beiregeneratedvhy bdagimgttheisalt forrafintoveortact witlsan

di , Coodpastyre' s .di hepol ytic di f t wo
25aut o mund READR o 2SR GE¢ 20 A GQRRSIPHRLIEPAEF ofS TRRGALLLOLEE at ed
vascul I ti's, dier BrabeRuRTeSYERITR the/eoRBSH nding Ul IR HeieoPRRNT OUS

vul gargg, serum sickness, nixed cryogl obulinem peri pheral neuropathy
associ at ed Vespectdmcentaimphysicalipropediepi sugivay solyibility & pelas solvents; or

thyroiditis, | ogre yndr gne, ,fibrosi conditions (such as e
dependent onthé%é'ﬂ)%%astgﬁgg '5\6%{8{9’\75‘01’”%5&”&?@@%H@‘%W'ﬁ%‘é%ﬁ’e%‘é@n@@%a
cells) or priegpestivel fré@aridofofb Yséreof. Represent ati ve aut oi nmrune
conditions that conpounds of fornmula | are useful for 35treating or

preventing include, but are not limted to, autoi nmune henol ytic
25 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,

30 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 "phar-

maceutically acceptable salt” in the present connection is taken to mean an
35 o . . . .

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



anem a (AlHA), Behcet's syndrone, Crohn's disease, type | diabetes, WO
2012/ 025186PCT/ EP2011/ 003830 - 57 - Goodpasture's di sease, G ave's di sease,
Hashi not owe 20tymeisdi ti s, idi opathic thronbocytopenic purpurER0iiomss)

mul tiple sclerosis, amyotrophic |ateral_ &I_er osi s, nyasthenia gravis,
penphi gus vulgaris, primary biliary cirrhosis, rheumatoid arthritis,

scl eroderma, Sjogren's syndrone, ulcerative colitis, or Wageners

5granul omat osus. Representative allergic conditions that conpounds of
formul a | aroperieslors ihe aativetingrgdiant coaypaned mathi thel freseforimuaf the @chive

limted to, .anaphyl.axis f r | | er.gic conjunctiyitis, ergic
rhinitis, al"ﬁl@r f té’é@ﬁ'ﬁ%ﬁﬁ)ﬁ?@”%‘%ﬁﬁ?i#@? "&f?@@?“ﬁ?‘gﬁéﬂl’%’aﬁ%cgsa|
di sorders, tgrshacelbcifeiceeptsbls Shlt dbrn BRH Sttheanidiiénttian0dlgs beovide
Representative rheumati ¢ conditions that conmpounds of formula | are useful

for 15tr eat ithi§ antivgrirgredianidon el fiisletime withea denised pharmaeckioetia propeYyoi d

arthriis, . | 0$1 ljtis, or.osteoarthri.ti e ntative
i nfl ammat or 3’%‘%‘%3@%&@? Egte%@ﬁeﬁ% n‘%fsn i B?%Pqus'tﬁ[Fe'F‘ﬂ@%'?‘% 8#' gfeet reating
or preventi ngharmacodgnarfids GfrtRistRtive iimgre@ibnt With'reBpatGH ifsatRkrapeaiticr ophi |
20cyt opl asm c_aut oanti body) vasculitis (e.g., wherein Syk function is
associ at ed Vafigacgydnithepedy- adhesi on, di apedesis and/or activation),
psoriasis, asthma, allergic rhinitis, allergic conjunctivitis, chronic
urticaria, hives, anaphylaxis, bronchitis, chronic obstructive pul nonary
di seasH) cyshhecinvebtiors furthernfdramsiatey t hediebnidvdé seapeising atileastl anebowel
syndrone, gout, er%gqr)]f"gﬁ i sease, mucous colitis, ulceratjve colitis

t

al lergy to i9TERRY PHBHE '(%'I%W_ RRarganescalit eﬁapé@h'y)qefa‘@aﬁ%%é&"
(e.g., Type Jatéd ﬁﬁ@}sﬁére@&@n@f@?hér'&oﬁ!iﬁaﬁaﬁlﬁ)mwﬁgﬁﬁ?fe@fin LI (SRYE and

enbodi nents, the inflammatory condition 1s”a ol ogic condition, such
as, for examptionapyexcipisinds andiar @djuvantshi ves, eczemm, scl eroderma, or
dermatitis. In other 30enbodi ments, the inflanmatory condition is an

i nfl am@atory pul nonary condition, such as, for exanple, asthma, bronchitis,

chroni c obstphirateupbaiternllatidhs @8R D 4dMiMisteRid RARBIHAR WF Bos8§@IUNREOT Y
di stress syndrone (ARDS). In other enbodinents, the inflammatory condition

i s a gast r oiwhieB comprisesnpredesermisaed lanaeynt 38 factive ingredient par dasage bpif. bowel
di sease, ulcerative.colitis, .Crohn's dise i di ppat hi.c i nf ory bowel
di sease, ir ‘r;?elfcgb% l’%géi%é'l °°é§%$%?’r8', eXpmMe a@fqe 'E‘gctBI ﬁa pr%ébly He}nnér%
2012/ 025186FQY iFg2 0AAICHRHRIGreteraBly 5 ARSI, oF 8 doBsliasCdAG to
compoupgds of formula | are useful for treating or preventing include, but
are not | i nithednyentiopagepending qrathgsianditionpireatad, ther methast etadministeation
hel m nth i nfex &L L. 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
25 unit formulations are those which comprise a daily dose or part-dose, as
indicated above, or a corresponding fraction thereof of an active ingredient.
Furthermore, pharmaceutical formulations of this type can be prepared using a

process which is generally known in the pharmaceutical art.

0
’ 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



5Representative cancers that conmpounds of fornula | are useful for treating
or preventing include, but are not limted to, cancer of the head, neck,
eye, noutwo wiwmatss esophagus, bronchus, [arynx, pharyneCTaEresiiooizsne,

| ung, colon, rectum stonach, prostate, inary bl adder, uterine, cervix,
breast, ovaries, testicles or 10other reproductive organs, skin, thyroid,
bl ood, | ynph nodes, ki dney, liver, pancreas, brain, central nervous system

solid tumors and bl ood-borne tunors. Represent ati ve cardi ovascul ar di seases
t hat corrpourm}arcrfac{emimllait by afoe example, doarbiningahe ragtive ingredient with thecl ude,
but are not |im.te est sis, atherosclerosis 15and its consequences
such as stro%'p'?‘r? §) ?'Jcﬁ‘gi rﬁ'ﬁsﬁrcti on, ischem c damage to the heart, |ung,
gut, kidney, liver, pancreas, spleen or brain. Representative netabolic
condi tions that corrpounds of formula | are useful for treating or
preventing iRianrrRceutigal fermulationsiadaptat fos oralasiministeationdiaakee eadminisy. |

5
ot hods £ or e 8 SEPRERE uolS SudEhe i BHeBim Bl GrpRliRa or Bolilse POMBLERY o
embodi ment s grahawsdedluhehebﬁsaé;@erﬁméﬂi@ﬁﬁaéwodshﬂ AdrRabiBs\lis Rjuids;esdilei on of

insulin resistance that |eads to diabetes (e.g., Type |l diabet es) In
anot her enbd@rmser, fogrbipogsdopgitin-waterdiasi mmjgns. oF wates-inraibliaditht or
prevention oé ﬂg{some X or netabolic syndrone. In another enbodi nent,

provi ded herel' n are'methods for the treatnment or prevention of Type I

di abetH#s, Type | diabetes, slow onset Type | diabetes, diabetes |n5| pi dus
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di abetes. WReZQkpARRILEOH %ftﬁﬁ%%}y sQQé)’gﬁQ mlx§§ it Wﬁﬁg BR&Mh A utRal
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15The fol | oPhEXamBieighly sispearse sllicicagiddalo, aagnesiymsterrpteiqalgH bel ow:
25 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, may likewise be

added in order to improve the availability of the medicament after the capsule
30 has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-

tegrants as well as dyes can likewise be incorporated into the mixture. Suitable

binders include starch, gelatine, natural sugars, such as, for example, glucose
35 or beta-lactose, sweeteners made from maize, natural and synthetic rubber,

such as, for example, acacia, tragacanth or sodium alginate,



aq (aqueous), h (hour), g (gram, L (liter), my (mlligram, M
(Megahertz), min. (mnute), nmm(mllineter), mol (mllinmle), MM

(m 11imolwo)keirazpise(mel ting point), eq (equival ent), nlpCwiEpRetiodzss), L
(mcroliter), ACN (acetonitrile), AcOH (pcetic acid), 20CDCI 3 (deuterated
chlorof orm), CD30OD (deuterated nethanol’);” CH3CN (acetonitrile), c-hex
(cycl ohexane), DCC (dicycl ohexyl carbodiimde), DCM (dichl oronethane), DI C
(diisopropyl carbodiimde), D EA (diisopropylethyl-amne), DW

(di met hyl f ocatbaxyelethyh8i¢ss, metlysthgleht atyadd ) waxdeSandahé diket Brat ed

di met hyl sul f oxi de EDC (,1- (3-di net hyl - am no- propyl) - 3- et hyl car bodi i m de),
£ o0 B ool BHCEBIS SN sSSP ORITARS MEMR SCRUMAIsie. SP96 Searsi

et her), EtOk4 I I i ; i ;

(i ot hylant R (13 sigarbft Soriym benppate, sofium,acstate sodiym chloride and

di met hyl - anthshliken Thexdisintegraptsoimphuales withbiet iiagirgstrieted thenetocstar¢hyui d

Chr omft e PrOH (2- 1), K2CO3 t assi bonat LC
(L1 qur o JochieihuealitshAdaribeRonte! ranbr oubtand e g dic REF R o). e
(mass spect rcﬁrf&tlénéh,b(w,/ﬂ’&!iexd\ﬁélayhréfaﬁrtngbélbbs\bvdﬁ H%hre,"gﬁbl%tiﬁ@ ofd

bi carbonate), NaBH4 (‘sodi um borohydri dé), NWM (N net hyl norpholine), NWR

(Nucl ear MagFRasing thesmiduice pddimgsmiubricant and a disintegrant and pressing the

(benzotriaz -1-vy] - -t S rql i di no- 35phasphoni um .

hexaf | uor op%b&%ﬁ%ﬁ’%&'% Z%tﬂé{se Quider iXtling 1S prebared; Ry miing he spe

(sol i dOphaseoripouadtdopmhinul&d i & Sultabld-rA8AAST Witk adiRreht ¥t A-blasé, 8s3- WO
2012/ 025186PCT/ EP2011/ 003830 - 60 - tetranmethyluromumtetrafl uoro borate),

TEA (tri et h§iPaskad abayes and-eptianaliy ydth a bingerasuchras for examplear of uran), TLC
Thin L ' . L pt f th
it o) asSESIRisAYIEAdse. 36 S8 4dlafiid or povinypyReREBAELA O BT 1T,

as 384-wel | dSsabitiphattardastiguth@s, forexahge oparaffiieanuabserdtionor as 384- wel |

| mage- Fl ashgl ate gssay (for 10LEADseeker measurenent). nM SYK, 400 nM

2.5
Bi ot i n5Aha- ARCE'RETPDFEAPSEKFOTARMIIe pRIaNAernNap: kit and/er an gbpesbant, suc

33P- ATP/ wel | ﬁﬁﬂ@ hi %919? mv
Md 2, 1.2 hi%/l %Fr?ﬁ?ot hr?ﬁ?hlﬁ%q@%%}?{%%#g@ ﬂ%o o%(sﬁqe B%N?@Eﬁﬁ)\(ltmug% or
Wi t hout t estandegrandlated by wetting itawittBa Gindeéresuctaas, fon example myeab,wi t h

25pl 200 mM EDTA. After 38.Mn Eilt 30 CtRe liguid is renoved and each wel |
washed t hri SETGR PRS0 GCBRIAINYGIRARIPLSPILHPRS Pheelrsh POROYRRSS MAHERAN; ¢

reaction i safgtResdings thib ) (Serel ¥ bRderi vity
i s meagur edav_vi Erﬁ Tolig%ount mﬁ%%i ﬁ% alﬂ;} %ﬁﬁ%ﬁ%ﬁ% _Bor J\?t{lﬁwélgé‘ EADseeker
(when usi ngMixeiee can berrphdbes)gh 2 tatdettingahgchie sgiving lueps. of IeBouRiddroRes) are

cal cul ated progaramtool s prqvided b he L T- depar t nent 10 X
hosay Expl orippe AR ik R Ehorinies ThesdHitleg T pe Teslienl”
Li f eSci encepy Beielitionl 6f stearldaciis aateads sak ek dehmheaFoiPRY draefesipriventie
Cal i per Life Sciences LC3000
sticking to the tablet casting moulds. The lubricated mixture is then pressed to
25 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
30 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

35 . . .
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
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capsulated 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.
15
The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of liposome
delivery systems, such as, for example, small unilameliar vesicles, large
unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from
20 various phospholipids, such as, for example, cholesterol, stearylamine or

phosphatidyicholines.

The compounds of the formula | and the salts, solvates and physiologically

25 functional derivatives thereof can also be delivered using monoclonal anti-
bodies 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,

30 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol 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,

35
polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihydroxypyrans,



ZAP-70 (BPS Bi osci ence, CA, USA) 0.5 5 FI TG AHAEDPI YEFLPAKKK- NH2 FAK ( Cama
Bi osci ence, Kobe, Japan) 3 100 FI TG AHAKKSRGDYMIMY G- NH2 PYK2 (Cama

Bi osci encwo 26hms1sdapan) 0. 25 50 FI TC- AHASI ESDI YAEI PDET eRRNiH20 1/l0T:33¢ BPS

Bi osci ence, CA, USA) 5.7 350 FITC AHAEAI YAAPFAKKK- NH2 JAK2 ( Car na

Bi osci ence, Kobe, Japan) 0.025 13 FI TC- AHA- gpkgt gyi ktel i svs BTK (Car na

Bi osci ence, Kobe, Japan)

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).

10
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.

15
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,

20 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
25 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

30 encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-
ministered in the form of suppositories or enemas.

35 . . - o :
Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle size,



0.2 75 FI TG AHAEEPLYWSFPAKKK- NH2 Lyn, 0.1 15 FITC AHA- WO

2012/ 025186PCT/ EP2011/ 003830 -62 - (Carna Bioscience, Kobe, Japan)

EEPL YVVSRPOKK/d3{B6 Fyn ( Car na Bi osci ence, Kobe, Japan) @COEP2013003830

F1TC AHAEEPLYVVSFPAKKK- NH2 The reaction is incubated for 90 mn at 25 C
and then stopped by the addition of 70 u#9of Stop buffer (100 mM HEPES pH
7.5, 0.015%Brij-35, 10 mM EDTA (Sigma, E7889)). The plate is read on a
Caliper LC 3000 in an Of-Chip nobility shift assay format, on a 12-sipper
chip.  Unphogahexathplecsh féhaiioa!20-800 rBRTRN RIS SArnRIIEY RN hilriepsol ve
as separate peaks allowm ng direct neasurenent of percentage of conversion
of subst r at én whigh souft is takae, permerapid ovhataticinovia dlae nbealpassages figar Ast

whtonan | cRrfRineE ity i BoReE e B R Me e Sy RIORR MRS MO
product . Cel lfgt admafistraticryaghaddiSsptay BFRoSE @psihd With Rotiduidl 48 RArMRNK

phospipryl ati on Ranos cells incubated overnight in | medi um cont ai ni ng
5% FCS wer e substanserrnapnmpassvamivesdgledientisedutionsdn wateBoBok106 cel | s/ ml).
90) 11 of cell 25suspension (300" 000 cells) were incubated with 10 ill of

SYK inhibitors (in 3 %DVMSO for 20 mnutes at 37C, in 96 well plates.

Af ter prei n(Rixahigeeuticalfoimbialibhd a8apfel fof adRiigisgation BY athalation éAcom-/ Nl
of goat anti human anti-IgMfor 10 m nhutes at 37C. After stinulation, cells

vere fixed BASEJEY partishlage dustsioronists,vauph can dengerrrRiRskbY YRINEY PSS a 10
m nut e | NCuRLAN,RbdRs M erS With Adtofol, RBbulisers or insufflators.

Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

15 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

20 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

25 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.

30
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, for-

mulations which are suitable for oral administration may comprise flavours.
35
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(rheumatoid arthritis). As used here, the term "agents for the treatment of RA"

relates to any agent which is administered to a patient with RA for the
25 purposes of treating the RA.
The medicaments below are preferably, but not exclusively, combined with the

compounds of the formula |:

30 1. NSAIDs (non-steroidal anti-inflammatory drugs) and analgesics
2. Glucocorticoids (low oral doses)
3. Conventional disease-modifying antirheumatic drugs (DMARDs)
- Methotrexate
~ Leflunomide
35 ,
- Sulfasalazine

- Hydroxycloroquine
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- infliximab (Remicade)

- adalimumab (Humira)

- B-cell-directed therapy

15
- rituximab (Rituxan)
- T-cell/B-cell coactivation signal inhibitor
- abatacept (Orencia)
20 - IL-1 receptor antagonist
- anakinra (Kineret)
25
30

35
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A combined treatment of this type can be achieved with the aid of simulta-

neous, consecutive or separate dispensing of the individual components of the

treatment. Combination products of this type employ the compounds according

to the invention.

The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or p

and stereoisomers thereof, includin

harmaceutically acceptable salts, solvates

g 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



"starvation"

reaction and the detection step.

stress. 20 The assay is run in tw steps: the enzymatic

10 pM ATRvendi28@s1siv of the GFPl abel | ed substrate el F2al poa/Eetoo0assso
25The enzymatic reaction iggstopped by addition of EDTA. The

t enper at ur e.

anount of phosphoryl ated el F2al pha is de

In the first step GCN2 is incubated with

rmi ned by TR FRET (Lant hascreen):

A conmplex is formed consisting of anti body and G-P | abel | ed phospho- el F2a,
which allows a FRET upon exitation at 340 nm 30The GCN2-activity is

directly prdadrtametéective ameuntof @ compblundrofsise fareulail aadéar phemanest on

wavel enght h

520 nm (phosphopepti de-sensitive wavel ength = em ssi.on of G-P)
to the units at Cﬁg']y %I?\ef’%@?éﬁgﬁl%é%%ﬁg aRgstereoisemert dher F, including

Ter bi um chel

at €)mixtare8 thereodAPall RtioaMOr €*) 1L) 1 *""ri 21: E*) 2ti 520

nrni Lant hascreen Final concentrations in the enzymatic reaction 10Hepes,
7.0 50 nmv MgCl2i1@ndvvi MnCl 25 mM BSAO. 1% 15DVS01L% ATP10 uM DT T2 niv

GFP- el ¥2a80

sol ution (in(

10

15

20

25

30

35

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 1 and/or
pharmaceutically acceptable salts, solvates and sterecisomers thereof,
including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dissolved

or lyophilised form.

"Treating" as used herein, means an alleviation, in whole or in part, of
symptoms associated with a disorder or disease, or slowing, or halting of
further progression or worsening of those symptoms, or prevention or
prophylaxis of the disease or disorder in a subject at risk for developing the

disease or disorder.

The term "effective amount" in connection with a compound of formula () can
mean an amount capable of alleviating, in whole or in part, symptoms
associated with a disorder or disease, or slowing or halting further progression
or worsening of those symptoms, or preventing or providing prophylaxis for the
disease or disorder in a subject having or at risk for developing a disease
disclosed herein, such as inflammatory conditions, immunological conditions,
cancer, metabolic conditions or conditions treatable or preventable by
inhibition of a kinase or a kinase pathway, in one embodiment, the Syk, FLT-3,
JAK1 and/or JAK2 and /or JAK3 and/or BTKpathway. In one embodiment an
effective amount of a compound of formula (I) is an amount that inhibits a
kinase in a cell, such as, for example, in vitro or in vivo. In some embodiments,

the effective amount of the compound of formula (1) inhibits the kinase in a cell

pH

AL Rdm SN SPa RMS TR0 AR iR e @ uLenayre



1.5 uLcompound (in cnpd dilution buffer/6.3% DVSO) 25Incubation20 mn at RT
4 ulLsubstrate/ ATP m x (in assay buffer) Incubation90 mn at R 10

uLst op/ dewecbizmsssx (in anti body dilution buffer) | nculpatriere@@/onisao at R
30 Readout Lant hascreen 340/ 495/520 WO 2012/ 025186PCT/ EP2011/ 003830 - 68 -

EXAMPLES Preparation of reactants -4 -
52- (2- Chl or o- 4-i sot hi ocyanat o- phenyl sul fanyl) - 1- net hyl - 4, 5-di hydr o- 1H-i m da
zole ("A™) SCNCl To a stirred solution of

3- chl or o- 4- (bl &% P09, 39%] 409" 80%+60% dars! 8@%/'9@% broY%, cohfpapety | ani ne
(5.0 g, 21 mmol) and d||soproplethlamn ) in dry

. o
t et r ahydr of dh@@chvitookibedsigase npan netreamdmélpﬁbeeeﬁetchvg@mgé@éﬂ(ez 39 g, 21

nmol) in tet nd stir.r

When t he rea(%?ﬁ%ﬂm\/\glaésﬁ@gmrp e ggpg)ﬁ%hggwbﬁ % fm%&eb‘ﬁ'sgﬁ%&ﬂé%%@%ﬁrﬂ'ﬁg{’ Bg at
room 20 t enptralevekthatdilt @kertiserthdidelired @ffeth dvcexarplerapout@obsmagdkyh
water §2 x 50 nL) and dried over anhydrous MySatto get the product as a

brown sol i d Qf#$ %ulgectggb/gdy weight fe abeuihtp TVQ/E@ ey R sa@aﬁcaﬁé)qdmwgm N @iy

LCVS (et ho o n): 3. 43 area % 71.5
(max);( 1H N;i;g%%a%gamfh ?}F'Wergagﬁfg}?ﬂﬂ@ 5‘?2 16 Hz, 7.57 (s, 1H),
7.3 (m 1H), 7.28 (m 1H), 6.43 (d, J = 258.56 Hz, 1H), 3 61(s, 3H).
2,2-Di fl uoro-6-isothiocyanat o-4H benzo[ 1, 4] oxazi n-3-one ("A2") 30 SCN
USE
10

The present compounds are suitable as pharmaceutical active ingredients for
mammals, especially for humans, in the treatment of tyrosine kinase-induced
diseases.

15 The present invention encompasses the use of the compounds of the formula |
and/or physiologically acceptable salts and solvates thereof for the preparation
of a medicament for the treatment or prevention of rheumatoid arthritis,
systemic lupus, asthma, allergic rhinitis, ITP, multiple sclerosis, leukemia,
breast cancer and maligna melanoma.

20
Examples of inflammatory diseases include rheumatoid arthritis, psoriasis,

contact dermatitis, delayed hypersensitivity reaction and the like.

25 Also encompassed is the use of the compounds of the formula | and/or physio-
logically acceptable salts and solvates thereof for the preparation of a
medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to this
30 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 specific disease and can be deter-
mined by the person skilled in the art without undue effort.
The present invention also encompasses the use compounds of the formula |
35 and/or physiologically acceptable salts and solvates thereof for the preparation

of a medicament for the treatment or prevention of retinal vascularisation.



()/ NO WD 2012/025186PCT/ EP2011/ 003830 - 69 - benzo[ 1, 4] oxazi n-3-on. TLC
pet ether / ethyl acetate (8/2) Rf - 0.2; 1H NWR (400 MHz, DwvsO d6): 8,

12. 13 (brwe,20idps5186. 37 (d, J 8.8 Hz, 1H), 7.21 (m 1HpCT/EPOGH1/(083830H) .

1- Benzyl- 6-i sot hi ocyanat o- 1H-| ndazole ("A3") 15l nternedi ate "A3" was
prepared as a brown solid (2.9 g, 98% follow ng the protocol used for the
I nternmediate "Al" starting from 1-benzyl-1H i ndazol -6- ylamne. TLC pet
ether / ethyl acetate (8/2) Rf - 0.4. LCM5S (nethod B): mass found (M-H+,
266.2), Rt (THengxpréssisndtyrasitie ddnasetimdured diseEsBs o4 @0nditiens2@MBM0d6) . 5

?'m161|(_§’ 1H) t%glggfg Conﬂlbns tha% d% ené:onBthgzac%ity %’f_%he Z)'r Zrﬁlorg%ro?ﬁe‘

6- | sot hi ocy«maésa;sZ Tyrebimekinnded Hith¥r drﬂ@&t?y &lhhfPéé}F,A ﬁbrﬁc@a?e ﬁw thé"dignal

30l ntermedi ate "A4" "was prepared as a brown solid 83% follow ng
t he prot ocoltransdyction pathwayst @framam@twfmnelaaacimges nmiudmg proliferation,

6- no- 2, 2- H d 3= TLC; hyl
ccatnte (b AEnESION g MitatBR e BBR Bt SORREses aphadistedSiR byros B
(mn): 4. 12 ik ety Sndloay ,rolﬁaraii%n?&(taﬁ@uﬁebus ydnwﬂ?gké PO Mz, DMBO- d6):

8 11.44 (br s, 1H), 7.43(d, J= 1H), J3°=8.24 Hz, 1H),
1.42 (s, amneOW@@&QaMMpmmgmmmmgf sohmtumours ocular

N (tert. - ButuyaaEQaRYAdoP(didBeid MHiRBLEATY hhe-indVHLa4LaAF B8 gRneration

10 and the like) and inflammation (psoriasis, rheumatoid arthritis and the like).

The present invention specifically relates to compounds of the formula | and

pharmaceutically acceptable salts, solvates, tautomers and sterecisomers
15 thereof, including mixtures thereof in all ratios,

for the use for the treatment of diseases in which the inhibition, regulation

and/or modulation inhibition of Syk plays a role.

The present invention specifically relates to compounds of the formula | and
20 . .

pharmaceutically acceptable salts, solvates, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios, for the use for the inhibition of

Syk.

25 The present invention specifically relates to compounds of the formula | and
pharmaceutically acceptable salts, solvates, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for the use for the treatment of
rheumatoid arthritis, systemic lupus, asthma, allergic rhinitis, ITP, multiple

30 sclerosis, leukemia, breast cancer, maligna melanoma.

The present invention specifically relates to methods for treating or preventing an
inflammatory condition, immunological condition, autoimmune condition, allergic
condition, rheumatic condition, thrombotic condition, cancer, infection,

35
neurodegenerative disease, neuroinflammatory disease, cardiovascular disease



( To a solution of 2-nesitylene sul phonyl chloride (2.0 g, 9.14 nmol) in
dry THE (50 10nlL), was added N Boc-hydroxylamne (1.21 g, 9.14 mmol) and
cool ed t ow0 202/2e36er N2 at nosphere. The reaction m xt ur ecnaEP2@itiionsssad for 5
mnutes. To this mxture triethylamne (1.1 g, 11 mmol) was added slowy
over 10 minutes. The reaction mxture wa¥stirred for 1 hour at 0 *C and
upon conpl etion, the solvent renoved in vacuo. The residue was redissol ved
i n dichl oronet hane (50 nL) and 15washed with water (2 x 50 nL), 10% aqueous

NaHCCB (50 ik metabokls c@mlﬂdﬁrcd\@&% ?bhrﬁ/ﬁgtetrm@rto@w@e&tr|atr@édundmrofraaduced
pressure at roomterrperature to roduct” as an off white solid (2 1

g, 73% . TLEfeglye ameosnt of etqwmpcamt aﬁf@rmeyazl)orm phagnaceutiqaliyrceeniBbleds:
400 N+u 206 2.28 3 1.23
(s, ) Fgégtﬂ tg]agu)t(c)g/ er lf%reﬁffﬁﬁr(%" %"@tﬁ’r@? Eenzenzl) 30To(fhe |s_?)l i d

product N—(tert - but oxycar bony1) - 0- (nesi tyl sul f onyl ) - hydr oxyl am ne 2 1 g,
6.6 mfol ) wdi anathed aspett provaieckhéreirnaiedmetiodsiof ishibiting akinaseMa a

ni trogen at her e. reaction mxtur

Fol | oved of HPIPYa.sRBiinass cofbrns ¢asetie Stlceiovit e ey a%’u"f of
m nut es. The &sthpSurbBF Rsiivid RbeY ﬁmmfabéaﬁéaw &'&QPW@QQH Saufsmér, t i mes

wth water until the pH of the filtrate was néutra he white solid (1.4
g, 98% was StRrEesomertaisob@iatkerepfiinane anbodingrd 25e BerRcE/ieSyb1kL 683830 -

;16T 73335?8%‘41"@?%@%? ngﬁy é@‘ig ?gmuﬁjﬂ 38 Wtorthb eregf' 20 MhfbindtlGAQ &0) -

51, 2- Di am nowd-otmhoreathpygatzi ni um nesitylenate NCI 0 S ' NH2

Representative immunological conditions that compounds of formula | are
useful for treating or preventing include, but are not limited to, Behcet's

15 syndrome, non-allergy mast celi diseases (e.g., mastocytosis and treatment of
anaphylaxis), ankylosing spondylitis, osteoarthritis, rheumatoid arthritis (RA),
multiple sclerosis, lupus, inflammatory bowel disease, ulcerative colitis,
Crohn's disease, myasthenia gravis, Grave's disease, transplant rejection,
humoral transplant rejection, non-humoral transplant rejection, cellular

20 transplant rejection, immune thrombocytopenic purpura (ITP), idiopathic
thrombocytopenic purpura, diabetes, immunological response to bacterial,
parasitic, helminth infestation or viral infection, eczema, dermatitis, graft versus
host disease, Goodpasture's disease, hemolytic disease of the newborn,

25 autoimmune hemolytic anemia, anti-phospholipid syndrome, ANCA-associated
vasculitis, Churg-Strauss syndrome, Wegeners granulomafosus, pemphigus
vulgaris, serum sickness, mixed cryoglobulinemia, peripheral neuropathy
associated with igM antibody, microscopic polyangiitis, Hashimoto's thyroiditis,

30 Sjogrens syndrome, fibrosing conditions (such as those dependent on the
innate or adaptive immune systems or local mesenchyma cells) or primary

biliary cirrhosis.

Representative autoimmune conditions that compounds of formula | are useful for
35 treating or preventing include, but are not limited to, autoimmune hemolytic

anemia (A1HA), Behcet's syndrome, Crohn's disease, type | diabetes,



100NH2 To a sol ution of 2-am no-3-chloro-pyrazine (1.4 g, 11 nmol) in dry
di chl oronet hane (25 nlL) at 0 *C under N2 at nosphere was added 2-[(am noxy) -
15sul f onyWwp-281238251861 | net hyl benzene (2.91 g, 13.5 mmol) ®cEEPi@1003%6E es. The
reaction m xture was stirred for 30 mn s at RT. To this reaction

m xture, diethyl ether (100 nL) was added and stirred for 15 minutes. The
solid precipitated was filtered and washed with diethyl ether to afford the
product as a light brown solid (3 g, 80%; 1H NVR (DVBO d5, 400 MHz): 8
9.07 (br s, Giddpadturé's(disedse; GraR8'sHised@, Hdshinoft® thyroiditisdidopathic1H) ,
7.28 (s, 2 H. 8-Chloro; [1, 2
triazol o [H}h'@"}ﬁ C[Xiﬁpfﬂ"g?’%r%a |§&U§L@%q}§¢lemﬁquﬂﬂ%c la?%fl' ?élﬁ?s's
Nr=\N-N ClI | t RO aid 1- 2
mol ) in di %%I%rﬂ?reﬁﬁﬂaﬁe%gﬁﬁ% é@*ﬂ%‘h?r éﬁg’ma@éxﬁ )%ES 0 er% wer e
added 1, 2- diagthritie-sleroheona- §mema|sundrmmttyteraaVecomm@rg’Ve@emw mol )
and did sopro?élllgth | am ne (791 ng, 6.1 mmol ). The reaction mxture was
stirred for9 (93 ng, 5 nmol) was added and the solution stirred
for 2 hours at roomterrperature before 35 being concentrated to dryness.
The residue Rmeﬂ;a’naﬁvemlléngimammditimmltm compaouhds df foila | are useful for

2012/ 025186PCT/.EP2011/ 003830, - - mnutes and the soél d pr |tat ed was
filtered, wHERUBYRMPREVRRUNG, '”Blt“p@dbk’bar&e’i‘d‘t"ﬁ@te&t@dﬁ@?p lélaé'slﬁ M5 own

lid (0.25
?(r)relt hdfﬂ) A aﬁgggi@d%wgﬁb@ﬁ@%”e‘?@ﬁ?ﬁ n’ltlse%ﬂ%(ﬂ%@?&hﬁ% £ arlg)geﬁénsgti% ébzehg)vs

98. 47 (254 mlmqarwnwms@hd(somas, 300 disyrdesDand cestpin ghstranestipal, J 4.28
Hz, 7. 91 (rg J =4.32 Hz, 1H), 7.28 (s, 2H), 6.58 (s, 1H), 2.24(5,
6H) . disorders.
8-Chloro-[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl1- (3, 5-di net hoxy- phenyl ) -am ne
("B2") 10 Representative rheumatic conditions that compounds of formula | are useful for

15 treating or preventing include, but are not limited to, rheumatoid arthritis, gout,

ankylosing spondylitis, or osteoarthritis.

Representative inflammatory conditions that compounds of formula | are useful for
treating or preventing include, but are not limited to, non-ANCA (anti-neutrophil
20 cytoplasmic autoantibody) vasculitis (e.g., wherein Syk function is associated with
neutrophil adhesion, diapedesis and/or activation), psoriasis, asthma, allergic
rhinitis, allergic conjunctivitis, chronic urticaria, hives, anaphylaxis, bronchitis,
chronic obstructive pulmonary disease, cystic fibrosis, inflammatory bowel
o5 disease, irritable bowel syndrome, gout, Crohn's disease, mucous colitis,
ulcerative colitis, allergy to intestinal antigens (such as gluten enteropathy),
diabetes (e.g., Type | diabetes and Type |l diabetes) and obesity. In some
embodiments, the inflammatory condition is a dermatologic condition, such as, for
. example, psoriasis, urticaria, hives, eczema, scleroderma, or dermatitis. In other
30 embodiments, the inflammatory condition is an inflammatory pulmonary condition,
such as, for example, asthma, bronchitis, chronic obstructive pulmonary disease
(COPD), or adult/acute respiratory distress syndrome (ARDS). In other
embodiments, the inflammatory condition is a gastrointestinal condition, such as,
35 for example, inflammatory bowel disease, ulcerative colitis, Crohn's disease,

idiopathic inflammatory bowel disease, irritable bowel syndrome, or spastic colon.



15 To a solution of 3,5-dinethoxyisothiocyanate (0.4 g, 2 mol) in

di chl oronet hane and N, N-di nethylformam de (1:1) (25.0 nL) were added

1, 2- di amiwo-28tmhbms0opyrazi ni um nesi tyl enate (0.98 g, 2. @BCHmPR2)11403830

di i sopropyl et hylam ne (1.32 g, 10 20m‘m|g The reaction m xture was stirred
for 1 hour, followed by addition of EDC ?O 79 g, 4 mol). The reaction was
stirred for 5 hours at roomtenperature and concentrated to dryness. The
resi due was taken up in water and stirred for 15 mnutes. The solid

preci pi t at eRemesémntaties adeciarshitat votpovntebf falrriugsl | bee gedfut foe tiapingaduct as

a light brown solid (0.5 LC. chl orofornirrethanol 9/1), Rt -.0.5.
LCMB (et hod®r@yent %‘gcwﬁnéutmgﬂm Iispjtechio, bagteria, reafagﬂmpf&&bé(" '5%?0?0“3

() 98, Tor(aid (400 MHz, DMBO-d6): 8 10.10 (s, 1H), 8.95 (d,
J =432 sz)r "ﬂm"fe%‘?t'w 4.32 Hz, 1H), 6.91 (m 2H), 6.13 (m 1H),

3. 73 6H)

8- Chl fif o- [1FﬁemFWntam@ﬁmcgrsépap%mpﬁurzdwtmiatatmsﬁfetﬂwtreaﬂawr) anin
B3 /- / T

Sol utron of PieYgTtrg inlude U A GTRHERIKG chhedotRE W, nod’ evel fadutn

di chl or onet hrwat amb;malgjudj brinahus dangx, ghatyhx] thé5boneLingeceond@etm,

1, 2-di am noé? chl oro razi ni umgsm yl enate (1.429, 4.1 mml %3%

di i sopr opy!| SRR wgs?a}ye,gurgwar!p qﬁfow)e""?t CQRY. reasteavanss. i sﬁ OfEDC

1.12 g, 6 t d t

oo temper orenreRfORiiBorafe S AR, tibdd, HifiohiddeStiddily el S 1 o

dryness and panereass ibdaia, céniralresvouk system, snhdvalreorssamd bleddflmerng tuimons.es.
The solid precipitated was filtered, washed with water, dried to get the

product as § . i . 0 |
PLOUSt 85 BB aRby ket HoppiabbPrsh A S e
for treating or preventing include, but are not limited to, restenosis, atherosclerosis
15 and its consequences such as stroke, myocardial infarction, ischemic damage to

the heart, lung, gut, kidney, liver, pancreas, spleen or brain.

Representative metabolic conditions that compounds of formula | are useful for
treating or preventing include, but are not limited to, obesity and diabetes (e.g. ,
20 Type | and |l diabetes). In a particular embodiment, provided herein are methods
for the treatment or prevention of insulin resistance. In certain embodiments,
provided herein are methods for the treatment or prevention of insulin resistance
that leads to diabetes (e.g., Type Il diabetes). In another embodiment, provided

herein are methods for the treatment or prevention of syndrome X or metabolic

25 syndrome. In another embodiment, provided herein are methods for the treatment
or prevention of Type Il diabetes, Type | diabetes, slow-onset Type | diabetes,
diabetes insipidus (e.g., neurogenic diabetes insipidus, nephrogenic diabetes
insipidus, dipsogenic diabetes insipidus, or gestagenic diabetes insipidus),

30

diabetes mellitus, gestational diabetes mellitus, polycystic ovarian syndrome,
maturity-onset diabetes, juvenile diabetes, insulin-dependant diabetes, non-insulin
dependant diabetes, malnutrition-related diabetes, ketosis-prone diabetes, pre-
diabetes (e.g., impaired glucose metabolism), cystic fibrosis related diabetes,

35 ‘hemochromatosis and ketosis-resistant diabetes.



314.0), Rt

(mn): 4.75 area %95.9 (max), 96.13(254 nnm; 1H NVR (400 MHz,

DIVISOd6): 8 10.55 (s, 1H), 9.00 (d, J = 4 Hz, 1H), 8.07 (s, 1H, 7.97 (d, J
4. 32 HzwoD2b#2/0251880 (d, J= 7.92 Hz, 1H), 7.56 (t, J= 8Pr04/HH20110b8830 7. 27(d,

J—764HZ

8- Chl oro- [1 2,4]triazol o[ 1, 5-a] pyrazi n- ZS%IT mtolyl-amne ("B4")

sol uti on of

stirred for

151H).

25To a

mtol yl i sot hi ocyanate (0.25 g, 1.6 mmol) in dichloronethane and
N, N-di met hyl formam de (1:1) (15.0 nL), 1, 2-diam no-3-chl oro-pyrazi nium

mesi t yl enat KRepdesentative Bem’ude)genéfétﬁ@ﬁrfwué@rbhvﬂammamrf tis®asgs ti®at3 nmol )
were added and stirred _for 1 hour. EDCI (0.64 g, 3.3 nol Mcie%&ged and

are not

CeMpALings 4t fersiad ars sissiul fer treagng GSHRIEVBRIING

concent r at eginfirddby H‘ﬁﬁﬁn%‘ﬂ%ﬂ sgﬁsé%?edrﬁihé#%risgriﬁ%%bé\% %Iil‘?ll Q@%GHN} br ¥&&erial-

stirred for 5 m nutes an

the soli1d precipi

wat er, dri edssocigtad emeephalitis andatanaade. ght brown solid (0.35 g, 80.8%.
TLC. cﬂ'ul orof orm net hanol (9.5/0.5) Rf- 0.5. LCM5 (nethod A): mass found

(et o0 Bk Bagioh? S&Bﬁ@)eé’r??sj, 4 il o tht{ iRt or 1 TR

2012/ OZSIBGWV&RMMIM&&BGlseZées antidiscktrs. Th EibdrﬁbuldFe#\bB&mEnt prdvidet 50

(d, J =8
7.4 He,

7.19 (t, J = 7.76 Hz, .1H), 6.75 (d, J

%eée@@r? gnetggas for the trea’tment or prevention of |d|opath|c pulmonary

fed,” washed with

8- Chl or o- [ 1 fBradid rrh tﬁl[o%ssh%})@t’f(‘ gBEcgsg s)f«];iatgﬁﬁfaé:l% ARy Qgea(tw%patl e, 10 To a

sol utiign of

phenyl | I ocya

NN—dlmethyIformamde X , 12d|amno3chloro pyrazi ni um
&nﬁfp)"deélh%

15mesi tyl end® @nptheggan@boq;mgn

wer e added
stirred for

concent r at edo atterobelerasss, anpocswdial aifenmtnon anatiechemid sttokered for 5 m nutes,

éy]esr’itiornr@fcbnéé’ésejs Uit |th(t.$|r1 mgotlc?’ WaSH AR Kinfed

ours at roomtenperatu e reac on mxpure was

the solid precipitated was filtered, washed with water, dried to get the

pr oducits as

20

25

30

35

FHe BilbwigBbradiatiné Pefr fespectively to the definitions below:
aq (aqueous), h (hour), g (gram), L (liter), mg (milligram), MHz (Megaheriz), min.

(minute), mm (millimeter), mmol (millimole), mM (millimolar), m.p. (melting point),

eq (equivalent), mL (milliliter), L (microliter), ACN (acetonitrile), AcOH (acetic acid),

CDCI; (deuterated chloroform), CDsOD (deuterated methanol), CH3CN
(acetonitrile), c-hex (cyclohexane), DCC (dicyclohexyl carbodiimide), DCM
(dichloromethane), DIC (diisopropyl carbodiimide), DIEA (diisopropylethyl-amine),
DMF (dimethylformamide), DMSO (dimethylsulfoxide), DMSO-dg (deuterated
dimethylsulfoxide), EDC (1-(3-dimethyl-amino-propyl)-3-ethylcarbodiimide), ESI
(Electro-spray ionization), EtOAc (ethyl acetate), Et,O (diethyl ether), EtOH
(ethanol), HATU (dimethylamino-([1,2,3]triazolo[4,5-b]pyridin-3-yloxy)-methylene]-
dimethyl-ammonium hexafluorophosphate), HPLC (High Performance Liquid
Chromatography), i-PrOH (2-propanol), K,CO3 (potassium carbonate), LC (Liquid
Chromatography), MeOH (methanol), MgSQO, (magnesium sulfate), MS (mass
spectrometry), MTBE (Methyl tert-butyl ether), NaHCO; (sodium bicarbonate),
NaBH, (sodium borohydride), NMM (N-methyl morpholine), NMR (Nuclear
Magnetic Resonance), PyBOP (benzotriazole-1-yl-oxy-tris-pyrrolidino-
phosphonium hexafluorophosphate), RT (room temperature), Rt (retention time),
SPE (solid phase extraction), TBTU (2-(1-H-benzotriazole-1-yl)-1,1,3,3-

| or omet hane and

@@rafsyn@thwﬁefﬁf thse quatmerg 0rg. 2 mmol )



2088% . TLC. chl oroformf methanol (9.5/0.5) Rf- 0.5. LCMS (nethod A): nmass
found (MtH+, 246.0), Rt (mn): 3.74 area % 98.2 (max), 98.39 (254 nm; 1H
NVR (400 wbizp120y®@6d6) : 8 10. 14 (s, 1H) 8.95 (d, J = 4pr23/8H20110b8830 7. 93
(d,J:4.28Hz,1H),767(m2H) 2$(£tJ-863H2 2H), 6.94 (t, J =
7.32 Hz, 1H). 25 Exanples "B6" - prepared follow ng the above

pr ocedur es.

[ 3- Chl oro-4- (1- et hyl - 1Hi m dazol - 2-yl sul fany1) - phenyl j-(8-chl oro30[ 1, 2, 4]t
riazol o[ 1, SIQI]rWEMImromiym)tetraﬂuero(B@G\‘.e) TEA (trieth@amiing), /TF26(trifluonoacetic

012 2 S TR B i e ) O
MHz, DI\/BOdG) 5 10. 45 (s 1H), 8.97 (d, J = 4.28 Hz, 1H), 7.95 (d, J = 4.36

Hz, Pegdatiptior of tRe i vittdhssiy46 (m 2H), 57.10 (s, 1H), 6.70 (d, J
872Hz ), 3.62 (s, 3H).

6 (8- &l orogﬁKaagﬂ,?ﬂé@@ggﬂ;l 5-a] pyrazin-2-yl am no) - 2, 2-di f| uor o- 4Hbenzo[ 1
, 4] oxazi n- 3-one N CINN Of white solid, 169ng(y|eld

72. 29, HPLC purity: 97% Rt: 3.85 mn, observed [I\/H—I] 353.0; 1H NWR (400

MHz, DMSO-d 11, 99 0,31 12 Hz,

7.94 (d, J %Eqﬁﬁa?ﬁ as @6 is pF’ﬁ%S eithegr agﬁfif‘}w@&l Fqégw'étesﬁssﬁé’ (€°I|%9 7. 26

(m 1H). count measurement) or as 384-well Image-Flashplate assay (for

6- ( 8- Chl oro-| 2,4]triazol o[ 1,5-a] pyra2| n-2-yram no) -2, 2-di nmet hy1- 4H pyri do

[3,2- 19 [1, Mwwewn)) /-\ NN-N

2.5 nM SYK, 400 nM Blotm-Aha—Aha-KEDPDYEWPSAKK

and 10 yM ATP (spiked with 0.3 puCi 33P-ATP/well) are incubated in a total

volume of 50 pl (60 mM Hepes, 10 mM MgCl,, 1.2 mM Dithiothreitol, 0.02 %

Bri)35, 0.1 % BSA , pH 7.5) with or without test compound for 1 hours at 30°C.

The reaction is stopped with 25ul 200 mM EDTA. After 30 Min at 30 °C the liquid

is removed and each well washed thrice with 100 pl 0.9% sodium chloride

15

solution. Non-specific reaction is determined in presence of 0.1 uM Staurosporine.
Radioactivity is measured with Topcount (when using Flashplates) or with
20 LEADseeker (when using Image-Flashplates) respectively. Results (e.g. IC50-
values) are calculated with program tools provided by the IT-department (e.g.

Symyx Assay Explorer, Genedata Screener).

Enzymatic assays using the Caliper LifeSciences Technology

25
The assays described here are performed on the Caliper Life Sciences LC3000

system This technology provides data on enzyme activity via measurement of the
relative amounts of phosphorylated or unphosphorylated fluorescently labelled
substrate peptide at the end of an enzymatic reaction. These different states of
30 peptide are resolved by applying a potential difference across the sample. The
presence of the charged phosphate group on the product (as opposed to the
substrate) causes a different peptide mobility between the two peptides. This is
visualized by excitation of the fluorescent label on the substrate and product

35 peptides and represented as peaks within the analysis software.



CI N Light brown solid, 25.8 ng (yield: 71.4%, HPLC purity: 98.6% Rt: 3.47
mn, observed [M+H 346.0; 1H NWVR (400 WHz, DVSO-d6) 11.00 (br s, 1H),

10. 29 (s,wOHp12/@586 (d, J = 4.32 Hz, 1H), 7.95 (d, J = 2C3@rkiniodidsy 7. 64
(d, J = 8.68 Hz, 1H), 7.41 (d, J=8.64(ﬁz_, 1H), 1.39 (s, 6H. WO

2012/ 025186PCT/ EP2011/ 003830 - 76 -

(1-Benzyl- 1Hi ndazol -6-y1l)-(8-chloro-[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)-am
ine ("B9") 10Li ght brown solid, 43.5 ng (yield: 75.3%, HPLC purity:
97.2% Rt: 4n p8lerita medmee vratubitdmadtivay ©f Rinaskl NWRitotd OnNhis, teEBiogw & THP

(13; 30 (s %gﬂq%%it%ﬁbq@%,hé@ﬁa i%ngr,zn’eg_iLQGus(e% t%éé 038w dr e dpfrogiide - ©8
4- (4-1sothi esmeémmid?h@mh?oneprrph\@cb%ﬁmzszo @B?)ﬁg'ﬁgeggsns%@bmb%|@nation) _

4- nor phol i no-4-yl -phenyl am ne (2 g, di i sopropyl et hyl am ne
(2.89 g, 22into eaeblvyell of adB4dvelhplate i thiseeactiod aompartents araadded tpa final

t hi opSo 46 i n. dichl t h ' ded d ] d

stirred for FabtiE ol Eaut HELtRIR bblohinai iy B Seaiimen e irenraions forg

m) and t hethsssysodesHBRAALGE rep&e. Qraaaai@cbﬁpﬁheh& Jrashemi BAW {digiwat er
Satto get the product as brown

(50 mM X2) and dried over anhé_drous

crystal | i ne DE§32y 1 mM MgCRA:

0.5

32 o e 2033 T SN (55l )

WO 2012/ 025186PCT/ EP2011/ 003830

; MM028),p10 mivh EERE
9 (d, J =
3.14 (t,

6.92 Hz, 2H),
J = 4.84 Hz,

Enzyme Enzyme ATP Peptide Sequence (@ 1
Concentratio | Concentration uM)
n (ng/ul) (uM)
SBYk 0.06 5 FITC-AHA-
PS Bioscience,
15 T KEDPDYEWPSAKKK-
NH2
KDR 33 160 FITC-AHA-
BPS Bioscience,
AT EEPLYWSFPAKKK-NH2
Src 0.1 36 FITC-AHA-
C
20 e ce. Kobe, EEPLYWSFPAKKK-NH2
Japan)
ZAP-70 0.5 5 FITC-AHA-
BPS Bioscience,
O e senee EDPIYEFLPAKKK-NH2
FAK 3 100 FITC-AHA-
o5 Coma  ome. KKSRGDYMTMQIG-NH2
_Japan)
PYK2 0.25 50 FITC-AHA-
C
e oo, Kobe. SIESDIYAEIPDETLRR-
Japan) NH2
FLT3 5.7 350 FITC-AHA-
30 o aascience. EAIYAAPFAKKK-NH2
JAK2 0.025 13 FITC-AHA-gpkgtgyiktelisvs
(C
Bi:s";:ance, Kobe,
Japan)
BTK 02 75 FITC-AHA-
C
35 e e, Kobe. EEPLYWSFPAKKK-NH2
Japan)
Lyn 0.1 15 FITC-AHA-

pH adScCalleiogleem) Ry -
6.95 (d,




77 -
(8-Chloro-|

1,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1-(4-norpholin-4-yl-phenyl)-am

e C 5 Nwoboizo2sskuti on of 4-norphol i nophenyl i sot hi ocyaoatpP2¢12/093838. 99

nmol )
mesi tyl enat

nmol ) and EDC
reaction mxture is concentrated and the residue is taken in water

m), triturp
crude solid
titled prod
chl orof or mf
(mn): 2.21
1H NWVR (400

207.96 (d, J
2H),

9.04 Hz,

in dry 10di chl oromet hane (200 m),

, 2-di am no- pyrazi ni um

e (3.86 g, 11.24 mmol ), diisopropylethylamne (5.81 g, 44.99
(3.44 g, 17.98 mmol ) are added and stirred for 6 hours.
(100

EFEPBYWSFPRKK&RNHY | eéd, the
g 15 (60 120) nmesh to

HfﬁH%E%R 2k A9

Qonld 432
2H) 693(

7. 04, 200Hz
3.02 (t, J = 4.80 Hz, 4H).

ed with wat
col umm usin
(2757, 84
.3; HPLC

gercla and fi
DESRT (PPe
Igypas rign
U3 rhlﬁnol (9

BipsCipvis:. Kermr S
48pa0) e

TVIHL, L0 =y

= 4.32 Hz,
3.73 (t,

tered, was
d by silica

873 R

S found (I\/Hr, Rt

8) - C: rwm (oW Q5 Ic ’I
1|—|) 7.52 (dd, J

J = 4.92 Hz, 4H),

Rt

lH)
J

9

The

get the

n

(8-Chloro-[1,2,4]triazol o[l 5- a]pyrazm 2-y1-(6- rrethoxy pyr|d|n 3-yl)-am ne

cl  30To a
in dry dich
g, 22.5 mmo
g, 36.14

concerQrate

filtered, washed with 35 water

get the tit
chl orof orm

78 - HPLC ho f d (M

277.0), Rt p%‘ %)12(%%50 Unpﬁ%iﬁg%&g@&éegﬁ fﬂ% %?%'af%gﬂi°(di‘6t 02

(s, 1H, 8. %ﬂgde résdfvéa§%e?ératé'ﬂeak§ a‘ﬂ@vﬁrﬁb dr}?—ﬁ rﬁeggurb%en*'&‘ pe?cé?ﬁa%é;@f J
8 885 2. 84

Jbeuenctionis iDcuieated)¥ppHDininiat 25 6 pad thgrastapped &yghemlditw

| or. t
gt
,)gn@geg | and stirred for 6 hours. The reaction m xture |s
and the residue is taken in water(100 m), triturated and

(50 M X2) and 50% di et hyl ether in hexane t

| ed product as light brown solid (4 g, 80.32 %; TLC

mbeliatel is(réadi/oﬁ dLakper LO.3DO0 M@0 AT RipTh bRty T¢HifP285ay 6BBERD -

nmol )

1|-|) , 3.81 (songegapion of substrate to product. The percent conversnon can be plotted against

20

25

30

35

concentration of inhibitor to produce a sigmoidal dose response curve, from which
an IC50 can be calculated using GeneData Condoseo or a similar product.Cellular

activity assays

1. BCR crosslinking-induced BLNK phosphorylation

Ramos cells incubated overnight in IMDM medium containing 5% FCS were
resuspended in IMDM medium without serum (3.3 x10° cells/ml). 90 pi of cell
suspension (300’000 cells) were incubated with 10 pul of SYK inhibitors (in 3 %
DMSO) for 20 minutes at 37°C, in 96 well plates. After preincubation with
inhibitors, cells were activated with 10 ug / ml of goat antihuman anti-IlgM for 10
minutes at 37°C. After stimulation, cells were fixed by addition of 80 pl of 4%
paraformaldehyde followed by a 10 minutes incubation at RT and fixed in 0.1 %
Triton X-100 in PBS. BLNK phosphorylation was detected by flow cytometry after
staining of the cells with anti-BLNK-pY84-PE antibodies from BD pharmingen, for
45 minutes at RT.

BLNK phosphorylation in CD19" peripheral blood mononuclear cells (PBMC)

isolated from buffy coats of healthy volunteers was performed using the same

Boysyier RidammaenES Al 78 GO iy o dmbRE s 1’

(0]



5-1sot hi ocyanat o- 1, 3-di hydr o-i ndol- 2- one To a stirring solution of

5-am no- 1, 3-di hydro-i ndol-2-one hydrochloride (2 g, 10.83 mmol) and

di i sopr opybeavtwi2arssne (4.19 g, 32.49 mol) in dry 15di clrcomeoet joessso ( 100
m) at OC under N2, thiophosgene (1.49 %3 10.83 mmol ) in dichloronethane is
added dropwi se and stirred for 30 m nutes. The reaction mxture is quenched
wth water (100 mM) and the layers are separated, the organic |layer is
washed with water (50 mMl X2) and dried over anhydrous 20MgSatto get the
product as pratenolcandstaiding ¢he obiitw(tR a0Bixturedd. -8B NKIpYB4-PE, anti CD-19

chl orof ormf et hanol, (9.5/0.5) Rf- 0.5; 1H NVR (400 MHz, DMSO-d6): 6 [ppn]
10.60 (s, 1 ,'89.33‘9é\%{"‘r’&'\a«ﬁ'g’(?.a?@b?e',esmmﬁ%&"ﬁﬂ?'nﬂﬁﬁ; 6.82 (d, J= 8.24
Hz, 1H), 3.50 (s, 2H).

255- ( 8- Cnl 0pOBICR 2rdSelinkifgahdldePoplsavidrddindiof] am no) - 1, 3-di hydr o- indol - 2-
one C To a soluftron of b-1sothiocyanato- 1, 3-di hydro-indol-2-one (2.3 g,
12. 099l ) _i n dry_ dichl oronet hane (200ml), 1, 2-di am no- pyrazi ni um

nesi t yl enat d o(@antifyjantidghanduesd CDEI sppeapstien myperinhesal thogd nonapickear

The 1 eacti ofcl- S RBHE: CahtysheBslomronfunpest b0’ Fel Stk HanGiBdl 100
m), triturgfigch D iT %Zkg@ﬁgit?[svﬁ 39%5@%}%@3?%5_@?%@%@?23&&& 79 - the

crude solid is puri I ca col um usi ng ) nme to get the
titled prodpeceinasbatedn with smhibitbre 2ells gverd sHriuldte@ witth il 0 Lugf /anhdfgddtanol
(9.5/a05) Rf - 0.3; HPLC puri.t met hod S% 97% Rt &m’ n): 2.40; L CMS: mass
found (M, Q@fﬂhﬁmanpantm'\ﬁ)iur@gé -hoyrpiag @Me%m%,\ mH@}Dn@ehwﬁfe
10.24 (s, lHj,i i ; iz ; , L PG s 54528
e, 1 7, S Wy eodli olnSihg oph e (RIp il ChRFPEfepeySSisE
Hz, 1H), 3. 49) éad CIDHI-ARLR ahantipodiesdoRBS tontairing dutdsCSeCDBd 1

expression in CD19" cells was quantified by flow cytometry.

15

In vivo Assays

CIA

For induction of collagen-induced arthritis (CIA) male DBA/1 mice are injected with
20

500 pl pristane i.p. on day -21. On day 0 mice are immunized with 100 pg chicken
collagen type Il (Cll) in Complete Freund’s Adjuvant (CFA) intradermally,
distributed over pinnae and one site on the back on day 0. On day 21, mice will
receive an i.p. booster immunization (100 pg) with soluble Cll in PBS. Dosing of
25 Syk inhibitor will be prophylactic: starting day 0 and continued until day 10 and
before boost starting on day 20 and continued until day 30. Compounds will be
administered orally twice a day at doses of 3, 10 and 30 mg/kg.

Body weight and clinical score will be recorded on a daily basis. Arthritis severity is

graded using a clinical scoring system based on the assessment of inflammation

30
in individual paws. The scale for this clinical score ranges from 0-4 for each
individual paw.
GIA

35 For induction of Glucose-6-phosphate isomerase-induced arthritis (GIA) female

DBA/1 mice are immunized with 100 pg G6PI in Complete Freund’s Adjuvant



15[ 8- (3- Ami nonet hyl - phenyl ) 11, 2, 4] tri azol o[ 1, 5- a] pyrazi n-2-y1]-(3, 5-di net ho
xy- phenyl)-amne ("Cl14") To a solution of

(8- chl or owplp2/0dktssi azol o[ 1, 5- a] pyr azi ne- 2-y1] - (3, 5- di mMeChm®P611/003830
phenyl)-amne (0.2 g, 0.65 mmol, 1 eq) in a mxture of dinmethoxy ethane (3
20m ) and water (1 m), 3-am nonethyl phettyl boronic acid (0.28 g, 1.31
mmol, 2 eq), sodiumcarbonate (0.14 g, 1.31 mol, 2eq)) and

di chl orobi s(tri phenyl phospi ne) pal | adium (I1) (0.023 g, 0.03 mmol, 5% are
taken in a (CEApwriernally adistribatscevértpiddde anll Onesiteosti the Back ordayiton

m xture is oncent{gt ed and the residue is taken in dich|oronethane (10 m

X1), washedDasing gt Preindiritarival bersophylastiogtartinghday Pgast eontinyed yrdil day eq
hyd : ; T ' j
ourt 1 od” by 4 PHRPUARS GBS EE R TS LHAYHEHORE, Bt 5P pid s0

product as we/kgw solid. 30 35 Method 2

4- Mobphol i p-4-yl - phenyl ) 48- (2- phenoxy- phenyl )41, 2, 41triazol o[ 1,5-a razin
52_ yl'Eam- ngoéy)&%sgsa%%g%géh r%wi%geeecor%eé on a daily bagZS.AﬂL%tIS se\lé)r}/ty IS
(8- bl or o [ yraael beingahbipical Sc8liY S92ty fed o SRR e
(0.15 g, O. % nmol ,I ? eq ‘lgarléac rhﬂgt%ggfgﬂ'\oﬁaééﬁéﬁyﬁ@%B?%%éur@%@t %lfllz4 V\d

2012/ 025186 PONdBRAGE! pa0&3 3@ scadd for thisCclinical ssoreaiaages from 0r4/ fgureeshur e

t ube, pall adi&ijm aclet ate (0.01 g, 0.045 mmol, 0.1 eq), anhydrous potassium
carbonate (8'UNYIU P90 ol , 2 eq), 2-dicyclo-

hexyl gbosphi no-2' , 6' - di net hoxybi phenyl, S-Phos (0.027 g, 0.06 mol, 0.13
eq) and 2-phenoxyphenyl boronic acid (0.19 g, 0.90 mol, 2 eq) are added and
the 5 react Abevaiandbelows alléempefateesmrelindicatedgefC. MitberfoliewingreXri xture is

heat ed t 1 ! . Ih ti ] Xt i trat . th
foai due s e odvdtiinian BT UPh i Biitnle et RBSHSoB: e st oq
t hrough cel atpusted, ritn@sesshhe tb Vel baweaR® 4he 10! Hepahdingorcwecent r at ed

and purified by silica 10col um using (230-400) nmesh to get the product as
pal e ysl | owceB$titdtionef Higjend product, the mixture is extracted with ethyl acetate or

15N-{ 2- Met h - | Ay - i ] i azal _
o L2 i 18 s M BUERA T Pl b W e Bl el PV
[ 8- (13- ami nosadivet bylfatelztyeydparated], hdare redidudisipavified by chrorhhtography

(3, 5-di net hoxy-_Phené/Ig-arri ne (0.125 g, 0.31 mml, 1 eq) 1n dry dichloro-
onsilica gél dnd/or by crystallisation. Rf values on silica gel; eluent: ethyl

acetate/methanol 9:1.

20 Mass spectrometry (MS): El (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
25 (M+H)".
Mass spectrometry (MS): El (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"
30 APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
m.p. = melting point
35 HPLC data provided in the examples described below (retention time given) were

obtained as followed:
method A:



met hane (25 m ), triethylamne (0.062 g, 0.62 nmmol, 2 eq) is added and
stirred 20 for 5 mnutes, the reaction mxture is cool ed and

3-(trifl vwoanettyisybenzoyl - chloride (0.072 g, 0.34 molpCTEPI@®)3836 added
and stirred for 2 hours. The reaction mxture is quenched with water and
the separated organic layer is washed with 10% aq. NaHCO3(20 ml X1), water
(20 M X1) brine solution (20 25m X1), dried over anhydrous MSat and
concentrated. The crude product obtained is triturated with ethyl acetate(10

M) to get yhgipspauat as pale yellow solid..

30(8-Phenyl -[1,2,4]trirazol o[ 1, 5-a gyrazi n-2-yl)-mtolyl-amne ("C1") WO

2012/ 025186 PCAEPIDOMB3 856\ to 10 % B, |

(8-|C;II orﬁ-[iol&gvﬂédusyazs)lrﬁihl1%@d Bﬂr@zgmiaglﬁl%-m Loldyl - ani nte (75 ny, O-bZ :

mmol ), phen oropl c acj. , ol ), _anhydrous potassi um carbonat e

(79 my, 0.5 - %me' |M%§Epﬁgl?%az4ﬁénmdi met hoxybi pheny1(10 nyg,

0.02 wnol ) BeteutiopatdCeniiusolveat At 81,0302 %UTFA), 01 mol ) are taken in a

m xt ure of . ~Ax. 3 M) in a sealed tube and heated to 120C
sORER, AP T

for 30 mnu ure i s passed through celite and washed
with nethanol (10 nL). The filtrate is concentrated and purified by flash

oo, 3L B0 2, 8 i ) ACAPLITIONS B9 (290, 100) meeh Lo, 0% e
R - 0.2; LWMUBIN R mimton§8%hss found (M-H+, 302.0), Rt (nin): 5.07 area %
99. 7 (10ex) , d9Ang ((Fahn @B % A lsoNEht A P01 %DMES) dRlver H: ORI (8199 TF)); 1H) |
8.91 (d, J = léb 4%(1 1I—P; 5"’3@14%5%% _&}5?%%]%% \{-:lf:iél-' 24 Hz, 1H), 7.59
(m 5H). 7.58 19&C8 . 46 X 5P ramn; oy 2 oldpin.g 3 |
8- (1, 3-thi azol _-5-y1')'-N'-'[3-(tri fl uoronet hyl)-phenyl]-[1,2,4]triazolo[1,5-a]p
8 Gh or o N SCUS Efa By in Pt examples a5 given wih raipption tms, pury andior,
(100 ng, 0. 8¥ssHfONfz; ThetrrbalidWere phiainedas dellowed Massspeeus: KE/MS. 478
;ﬂggls% g isﬁ g;ﬂ Vaers BRII{ES() INHEWeRP dikard Sys B bl tHRNAP PidRkedds (ibRBBNKe:
electrospray (positive mode); scan: 100-1000 m/z; fragmentation-voltage: 60 V,
gas-temperature: 300°C, DAD: 220 nm; flow rate: 2.4 mi/min. The used splitter
reduced the flow rate after the DAD for the MS to 0,75ml/min; column: Chromolith
Speed ROD RP-18e 50-4.6; solvent: LiChrosolv-quality from the company Merck
20 KGaA or as mentionend in the method:;
method B: A-0.1% HCOOH, B-MeOH: flow-1.0ml/min.; column: Atlantis C8
(50X4.6mm 5Um, +ve mode);
method C: A-10mM, B- MeOH: flow 1.0 mi/min, column: XBridge C8 (30X2.1mm
3.5Um, +ve mode);
25 method D: A-0.1% TFA in H,0, B- 0.1% TFA in ACN: flow-2.0ml/min; column:.
XBridge C8 (50X4.6mm 3.5Um, +ve mode;
method E: within 2.8 min from 96% C to 100 % D, followed by 0.5 min 100 %D
and within 0.1 min to 96 % C; column Chromolith SpeedRod RP-18e; 50-4.6mm;
detection 220 nM; solvent C: H,O (0.05 % HCOOH), solvent D: ACN (0.05 %
30 HCOOH).
Preparative HPLC was performed on a Agilent 1200; column: Chromolith prep RP
18e Merck KGaA; mobile phase: 0.1% formic acid in water / 0.1% formic acid in
acetonitrile.
'H NMR was recorded on Bruker DPX-300, DRX-400 or AVII-400 spectrometer,
35 using residual signal of deuterated solvent as internal reference. Chemical shifts
(D) are reported in ppm relative to the residual solvent signal (5 = 2.49 ppm for H



30 palladium (11 ng, 0.05 mml) are dissolved and degassed in a m xture of
tol uene: ethanol (1:1, 4 nL.). The reaction mxture is heated 4 hours at 90C
in a sealwdwihrsisehen the reaction is conpleted, the r@eattEPeoi1mIsBUre is
cooled down to rt and filtrated through %celite pad and washed w th et hyl
acetate (10 nL). The 35filtrate is concentrated and purified by flash
chromat ography on a silica gel colum using (60-120) nesh to get the
product as a yellow solid (6.6 ng, 6%9; LCVMS WO

oy O3 SO INELN s ST R A 200,

(mn): 4.50 area

(8- (3, 5- Di néfWHiRlicineaaup)ing cgna]etnt:»aaml@tpmbsr af bydragens)2 Multiplic8y s i f | uor one

hyl ph I /
E.ty|2 ggﬁp Lﬁé\ﬂat@gﬁs ar%lgﬂsst 35?.“%53‘” eg(dbbsb@r P{RpRY), YS@dafter), mMAmultiples,

15(8-chl oro- triazolo[1, 5-a] pyra2| n-2-yl1)-(3-trifluromethyl-phenyl)-a
m ne and di MehoigrowbeahehnstonisperfirthedSoma shidle Whodenicbivdvesddacor 41%) .

116 0), R %Wfﬁé%ﬁﬂh?%gﬁeﬁg%feﬁoewaésﬁem%‘%é?‘ééﬁ‘)ﬁm)A) 1 VR (400 Mo,

DVBO-c16): 8 [ppni 10.45 (s, 1H), 8.95 (d, J = 4.2 Hz, 1H), 8.25 (d, J =

4.24 Hz, 1HGCH2iAssay ptiridiple & EénditionsH) , 7.55 (t, J =7 88 Hz, 1H), 7.26
(d, J =7.6 Hz, 1H, 6.70 (m 1H), 3.85 (s, 6H).
(3, 5-Di net hyl - phenyl ) - (8-pyridin-3-y1[1, 2, 4]triazol o[ 1, 5-a] pyrazi n-2-y1)-am

i ne 250 CA")This a 9%3} 4 Blahtifcts MO SBMvitySEtqnt Lerin Kinasd BENZ {déherampound i's

obt ai ned starting
(8- chl or o- [ Tontral nom-aieoémpsslﬁiea]zpyram n- 2- y1) (3 5 di net hyl phenyl ) - am ne

d 3- [ l. h b 79 TLC:
S5chi or of or iiRRRBIS FoPMedan the S feaiabpitn b gels. It RALVAREU M H
?6'%/;(8216) Rt @E@Nhfloﬁ(éﬁlrﬂf £8d Gepietdn) Wﬁatu?& ﬁxb%%éfe RBIF24 e M4y 600 'VHZ

15 |n|t|at|on factor 2 alpha subunit), a translation factor, which gets activated
(phosphorylated) by GCN2 in case of an amino acid bottleneck in the cells.
This in turn leads to a halt of the protein synthesis. Inhibition of GCN2 results
in stopping this mechanism: The cell can not stop protein production upon

20 “starvation” stress.

The assay is run in two steps: the enzymatic reaction and the detection step.
In the first step GCN2 is incubated with 10 uM ATP and 80 nM of the GFP-
labelled substrate elF2alpha at room temperature.

25 The enzymatic reaction is stopped by addition of EDTA. The amount of
phosphorylated elF2alpha is determined by TR-FRET (Lanthascreen): A
complex is formed consisting of antibody and GFP labelled phospho-elF2a,
which allows a FRET upon exitation at 340 nm.

30 The GCN2-activity is directly proportional to the ratio of fluorescence units at
the emission wavelenghth 520 nm (phosphopeptide-sensitive wavelength =
emission of GFP) to the units at 495 nm (reference wavelength = emission of

Terbium-chelate).

35



WD 2012/ 025186PCT/ EP2011/ 003830 - 83 - [ppn] 9.95 (s, 1H), 9.84 (d, J = 2
Hz, 1H), 8.96 (m 2H), 8.73 (m 1H), 8.25(d, J = 4.2 Hz, 1H), 7.62 (m 1H),

7.36 (s, WH2p12602586(s, 1H), 2.26 (s, 6H). PCT/EP2011/003830
5(1- Benzyl- 1H i ndazol - 6-y1) - (8- pheny141, 2 4] tri zol o[ 1, 5-a] pyrazi n-2-y1) - am
ne ("C5") Fol | owi ng the protocol used’for "C", the title compound is

obt ai ned starting from

15(1- benzyl- 1H i ndazol -6-y1)-(8-chloro-[1, 2,4]triazol 0[1,5- a] pyrazin-2-y1) -
am ne and phenyl boronic acid as a a yszQmw@@I gg ?1 ng, 19.6%; TLC

chl orof ormf met hanol (9/1) Rf - 0.2. & (et ho %\ mass found ( MtH+,
418.0), Rt (min): 4.99 area % 92. 7,.( mymy , 93 2 (254 nm; 1H NWR (400 MHz,
DMSO-d6): 8 [ppm 10. SSFRET%H)nng J =4.2 H, 1H), 8.74 (m 2H),
8.30 (m 2H), 7.98 (s, 1H), 6&{d ‘ 20 8.64 Hz, 1H), 7.54 (m 3H),
7.30 (m 6H), 5.59 (s, 2H).
2, 2- D& | uor o- 6- (8 t hi azol - 2- y P JSFE- # 1, 5- a] pyrazi n-2-yl am no) - 4Hbe
nzo[l 4] oxazi n-3-one (" C6") f—\ N N-N I FoIIovvl ng the protocol used for
"C2", the title corrpmﬁ?@ B obt aj netlanthascreemr om
6-(8-chloro-[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl am no) - 2, 2-di f| uor o- 4Hbenzo[ 1
, 4] oxazi n- 3- one and 2- thiazolyl zinc brom de as an orange solid (20.3 ng,

18. 29 d |\/|+ 395 Rt 3.52 35%
) FATESAS s TR B Arg S Batiooet oo 1) 009b: ares

Bg &

90 4 (max) ‘o’f% 98PCT/ EP2011/ 003830 - 84 - Exanpl es
- 10C13", I-{E;ﬁés pH P3'50anM " C25" - "C27" are prepared follow ng the
prot ocol used s "Cl4" and "C24" are prepared follow ng the

prot ocol used Q) '2 - AR

5(3 5- Di met hylmmsnyl) (8-phemyd 1, 2, 4] triazol o[ 1, 5-a] pyrazi n-2-y1l)-am ne
("cr) Of white solid, 571ng(y|eld 65.7%, HPLC purity: 98.8% Rt:
5.35 mn, obs&SAd [ MHH] @1'6%3 1H NMR (400 MHz, DVMBO) 6 [ppn] 9.87 (s,

1, 8.90 (d. pyso 1%
10 ATP 10 uM
DTT 2mM
GFP-elF2a 80 nM (substrate)
GCN2 30 nM (enzyme)
20
Assay procedure
4 uL enzyme solution (in assay buffer)
1.5ulL compound (in cmpd dilution buffer/6.3% DMSO)
25 Incubation 20 min at RT
4 uL substrate/ATP mix (in assay buffer)
Incubation 90 min at RT
10 uL stop/detection mix (in antibody dilution buffer)
Incubation 60 min at RT

30
Readout Lanthascreen 340/495/520

35



5 = 4.2, 1H), 8.77 - 8.70 (m 2H), 8.22 (d, J = 4.2, 1H), 7.75 - 7.50 (m
H, 7.38 (s, 2H), 6.60 (s, 1H), 2.28 (s, 6H).
3, 5- D newbax/pbmay 1) - (8- phenyl -[ 1, 2, 4] tri azol o[ 1, 5- a] pgTaEPR126383) - am ne
"C8") 20 O 25 30 Of white solid, 43.7 ng (yield: 51.1%, HPLC purity:
4% Rt: 4.76 mn, observed [ MH 348-68-1H NVR (400 VMHz, DMSO) 6 [ppm
0.00 (s, 1H, 8.90 (d, J =4.2, 1H, 8.78 - 8.67 (m 2H), 8.24 (d, J =
4.2, 1H), 7.68 - 7.41 (m 3H), 7.05 (d, J = 2.2, 2H), 6.13 (t, J = 2.2,
1H), 3.77 (s P
(8-Phenyl [ 1,25 | o[ 1, 5-a] pyrazin-2-y1)-(3-trifluoronethyl-phenyl)-am
ne ("C9") WD 2012/025186PCT/ EP2011/003830 - 85 - 5 Yellow solid, 42.1 ng
(yield: 49.4%, HPLC purity: 94.5% Rt: 5.47 mn, observed [M+H 356.0.
10Phenyl - ( 8- Brenasation obrepctantazol o[ 1, 5- a] pyr azi n-2-yl)-ami ne (" C10") Of f
white solid, 27.3 ng (yield: 31%, HPLC purity: 97.3% Rt: 4.75 mn,
observed [ Mt . 0., . . . I
(3. 5 1 et hy - RapTAdsqaiasy RS PR SHIABMR e 2, ST I birTid87 9P py o
zin-2- yl] -am'o\qq ("c11v)

/
S N
10
JORY,
SCN cl

To a stirred solution of 3-chloro-4-(1-methyl-4,5-dihydro-1H-imidazol-2-ylsulfanyl)-

15 phenylamine (5.0 g, 21 mmol) and diisopropylethylamine (5.37 g, 41.6 mmol) in
dry tetrahydrofuran at 0 "C under N inert atmosphere, thiophosgene (2.39 g, 21
mmol) in tetrahydrofuran was added dropwise and stirred for 20 minutes. When
the reaction was completed, the reaction mixture was concentrated at room

temperature and taken in dichloromethane (100 mL), washed with water (2 x 50

20 mL) and dried over anhydrous MgSO, to get the product as a brown solid (5.8 g,
99%). TLC: pet ether / ethyl acetate (8/2) Ry— 0.4. LCMS (method A): mass found
(M+H", 282.0), Rt (min): 3.43, area % 71.5 (max); 'H NMR (400 MHz, DMSO-de):

e 87.72(d, J=2.16 Hz, 1H), 7.57 (s, 1H), 7.31 (m, 1H), 7.28 (m, 1H), 643 d, J=

8.56 Hz, 1H), 3.61(s, 3H).

2,2-Difluoro-6-isothiocyanato-4H-benzo[1,4]Joxazin-3-one ("A2")

30 o f
/C[ iF
SCN N0

N

35 Intermediate "A2" was prepared as a brown solid (2.2 g, 91%) following the

protocol used for the intermediate "A1" starting from 6-amino-2,2-difluoro-4H-



30Yel l ow solid, 28.01 ng (yield: 25.49%, HPLC purity: 94% Rt: 4.81 mn,
observed [ M+Hr 401. 0.

[ 8- (4- Morwbabizm24tsgl - phenyl) 41, 2, 4] tri azol o[ 1, 5- a] pyr aziparZ&Pediji/0¢B3da ri f | uor
oret hyl phenyl ) -am ne ("C12") WD 2012/025186PCT/ EP2011/ 003830 - 86 - O f
white solid, 9.57 ng (yield: 7.9%, HPLEGPurity: 97.9% Rt: 5.01 mn,
observed [M4-H 441.0.

10[ 8- (4- Mor phol i n-4-yl -phenyl )[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-2-A-mtolyl-

am
ne (134, gt apragh3n 38t Ak by i WK 6520k NifkGaoo
Phenyl - (8 t B0 DIVS®1de}-: 821é11t3rm7aaé0hpl b1z, 57{(be&3@8'?422-1¥6') 737 (e (H)CIAM (s,
------ l--é"é}agn?ﬁ/wls—l]OHZQSO , HPLC purity: 95.6% ;
3.68 m n, ob¥dlve
[ 8- (3, 5-Di met hoxy- phenyl )41, 2, 41t ri azol o[ 1, 5- a] pyr azi n- 2-y1] - (3, 5-di met hyl p
henyl )sami ne ("C15") WO 2012/ 025186PCT/ EP2011/ 003830 - 87 -

1-Benzyl-6-isothiocyanato-1H-indazole ("A3")

/EI\\N
/
SCN N

10
15 Intermediate "A3" was prepared as a brown solid (2.9 g, 98%) following the
protocol used for the intermediate "A1" starting from 1-benzyl-1H-indazol-6-
ylamine. TLC: pet ether / ethyl acetate (8/2) R;— 0.4. LCMS (method B): mass
found (M+H", 266.2), Rt (min): 4.58 area % 94.8 (max); 'H NMR (400 MHz,
20 DMSO-dg): 6 8.16 (s, 1H), 7.97 (s, 1H), 7.82 (d, J = 8.52 Hz, 1H), 7.24 (m, 5H),
7.15 (m, 1H), 5.64 (s, 2H).
6-Isothiocyanato-2,2-dimethyl-4H-pyrido[3,2-bJoxazin-3-one ("A4")
25
$es
~
SCN N N @]
H
30

Intermediate "A4" was prepared as a brown solid (2.0 g, 83%) following the
protocol used for the intermediate A1 starting from 6-amino-2,2-dimethyl-4H-
pyrido[3,2-b]oxazin-3-one. TLC: pet ether / ethyl acetate (8/2) Rr— 0.4. LCMS
(method A): mass found (M+H", 236.0), Rt (min): 4.12 area % 83.8 (max), 82.18
35 (220 nm); 'H NMR (400 MHz, DMSO-dg): 5 11.44 (br s, 1H), 7.43 (d, J = 8.24 Hz,
1H), 6.99 (d, J = 8.24 Hz, 1H), 1.42 (s, 6H).



Li ght brown solid, 25.5 ng (yield: 24.7%, HPLC purity: 97.2% Rt: 5.39

m n, observed [ M+H 376. 0.

(3, 5- D mawbaxz/pbmayl ) 48- (3, 5- di net hoxy- phenyl ) 41 PCT/EP2011/003830

,2,4]triazol o[ 1, 5-a] pyrazi n-2- yl]-amne ("Cl6") 20 O'f white solid,

40.9 ny (yield: 39.8%, HPLC purity: 93:7% R : 4.92 mn, observed [ MtH|

408. 0.

[ 8- (3, 5-D met hoxy-phenyl)[1, 2,41triazol o[ 1, 5-a] pyrazi n-2-y1J-mtolyl-am ne

25(" C17") Of white solid, 47.4 ng (yield: 45.2%, HPLC purity: 98% Rt:

5.16 mn, observed [MtH 362.0. WD 2012/025186PCT/ EP2011/003830 - 88 -

z Of white Netert;ButBxycarpohyl)-6-ghediBisiMonyhiflyarediamine 96. 6% Rt: 4. 88

m n, observed [ M:tHr 348. 0.

(3, 5- D net hoxy- phenyl ) - (8- pyr/di 8 3-y1[1,2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-a

m ne ("C19")
5

To a solution of 2-mesitylene sulphonyl chloride (2.0 g, 9.14 mmol) in dry THF (50
10 mL), was added N-Boc-hydroxylamine (1.21 g, 9.14 mmol) and cooled to 0 ‘C
under N2 atmosphere. The reaction mixture was stirred for 5 minutes. To this
mixture triethylamine (1.1 g, 11 mmol) was added slowly over 10 minutes. The
reaction mixture was stirred for 1 hour at 0 'C and upon completion, the solvent
removed in vacuo. The residue was redissolved in dichloromethane (50 mL) and
15 washed with water (2 x 50 mL), 10% aqueous NaHCOs (50 mL) and dried over
MgSO.. It was then concentrated under reduced pressure at room temperature to
get the product as an off white solid; (2.1 g, 73%). TLC: pet ether / ethyl acetate
(8/2) Rf~0.4. "H NMR (DMSO-ds; 400 MHz): & 11.16 (s, 1H), 7.12 (s, 2H), 2.49 (s,
20 6H), 2.28 (s, 3H), 1.23 (s, 9H).

2-[(Aminoxy)-sulfonyl]-1,3,5-trimethylbenzene

25

30 To the solid product N-(tert.-butoxycarbonyl)-O-(mesitylsulfonyl)-hydroxylamine
(2.1 g, 6.6 mmol) was added trifluoroacetic acid (20 mL) slowly at 0 "C under a
nitrogen atmosphere. The reaction mixture was stirred for 30 minutes followed
slowly by water (60 mL). The reaction was left at 0°C for 15 minutes. The solid

35 precipitated was filtered and washed several times with water until the pH of the

filtrate was neutral. The white solid (1.4 g, 98%) was dried in the Buchner funnel



Li ght brown solid, 21.9 ng (yield: 25.5%, HPLC purity: 97.4% Rt: 3.01
mn, 20 observed [M+H 349.0; 1H NWVR (400 WHz, DVsO 5 [ppm 10.04 (s, 1H),
9. 88 (dd,wo 2e1221221860. 7, 1H), 9.07 - 8.91 (m 2H), 8.73 (du/Erdoz/0d3s8) 1.7,
1H), 8.28 (d, J = 4.2, 1H), 7.62 (ddd, J =8.1, 4.8, 0.8, 1H), 7.04 (d, J

2.2, 2H),

6.14 (t, J = 2.2, 1H), 3.77 (s716H).

25(8-Pyridi n-3-y1[1,2,4]triazolo[1,5-a]pyrazin-2-y1)-(3-trif|uororrethyl-ph
nyl) - am'ne( C20") Of white solid, 30 ng (yield: 35.1%, HPLC purity:

P e BRRRYT o1 Mo iadion, "o @lorfke” P s 4 74 ™

10Phenyl - ( 8-(py2H}iN48¥,18H), 2. 789 F |311-20I o[ 1, 5-a] pyrazin-2-yl)-amne ("C22")

98. 7%
(yield: 48

15 Yellow solid, 21.4 ng (yield

4.29, HPLC purity: 97.2% R : 2.84

m n, observed [I\/H—I] 289. 0.

20[3 Chloro dl ] nyl) phenyl ] - (8- phenyl -
[1,2, 4tri azﬁ?ﬁ]ﬁﬂﬁw%p@h}g%wggé méﬂ%ﬂ@ 3") N\ Nm 7------- \
Of white solid, 18.77 ng (yield: 14 199, HPLC purity: 97.3% R: 3.76 mn,
30observed [I\/H—I] 434. 0. (1 Benzyl 1H i ndazol - 6- y1) (8-thiazol-2-y1-0
2

,2,4]triazol o[ 1, 5-a] py

10

15

20

25

30

35

Eﬁi@m - 90 -

2

To a solution of 2-amino-3-chloro-pyrazine (1.4 g, 11 mmol) in dry
dichloromethane (25 mL) at 0 "C under N. atmosphere was added 2-[(aminoxy)-
sulfonyl]-1,3,5-trimethylbenzene (2.91 g, 13.5 mmol) over 10 minutes. The
reaction mixture was stirred for 30 minutes at RT. To this reaction mixture, diethyl
ether (100 mL) was added and stirred for 15 minutes. The solid precipitated was
filtered and washed with diethyl ether to afford the product as a light brown solid (3
g, 80%); 'H NMR (DMSO-ds, 400 MHz): 6 9.07 (br s, 2H), 8.11 (d, J =4.28 Hz,
1H), 7.78 (d, J = 4.2 Hz, 1H), 7.28 (s, 1H), 6.72 (s, 1H), 2.48 (s, 6H), 2.15 (s, 3H).

8-Chloro- [1, 2, 4] triazolo [1, 5-a] pyrazin-2-yl-(3, 5-dimethyl-phenyl)-amine ("B1")
/ - \
No NN
|
C|>—<N)\

To a solution of 3,5-dimethylisothiocyanate (200 mg, 1.2 mmol) in dichloro-
methane and N,N-dimethylformamide (1:1) (5.0 mL) were added 1,2-diamino-3-
chloro-pyrazinium mesitylenate (0.59 g, 0.0017 mol) and diisopropylethylamine
(791 mg, 6.1 mmol). The reaction mixture was stirred for 1 hour. EDCI (93 mg, 5
mmol) was added and the solution stirred for 2 hours at room temperature before

being concentrated to dryness. The residue was taken up in water and stirred for 5

e



Yellow solid, 4 ng (yield: 2.9%, HPLC purity: 99.8% Rt: 4.2 mn, observed
[ MtHr 425, 0.

10[ 3- Chl owo-2412(iks18et hy1- 1H-i m dazol - 2-yl sul f anyl) - pheny PERAP3913/00388®t hoxy-
phenyl) 41, 2, 4] triazol o[ 1, 5-a] pyrazi n-2- A-am ne ("C25") Li ght brown
solid, 20.9 ng (yield: 13.8%, HPLC puri®®: 95.4% Rt: 3.85 min, observed

[ MtHr 494, 0.

(1-Benzyl-1H i ndazol - 6-y1) 48- ( 3, 5- di net hoxy- phenyl) 41, 2, 41tri azol o[ 1, 5-

(v el a: so. Souies Pyt fiibi Brsgingplediiabandiey, Resngiih 3 pr® 15 0ee |\,
2012/ 025186 0d Ed?231d igtIH3IWn solid(0-25 g, 75%). TLC: pet ether / ethyl acetate (6/4) R¢
(1-Benzyl- 1I:I-Céndazol :6-y1)-(8-pyridin- 3-2&141*, 2, 4]triazol o[ 1, 5-a] pyr a28|t -2-y
1)- amnine ("C3# LCMS (motqdty:JbassifoundMvhl, A7ddd)a Rt §nisvy 4.44mreapard {’/]

- (35 D TR Ohar P 0?1 Nk AP0z, PMSOgh 519199 (5 1H) 898 (514 5.

15a] pyr azi nek28 Biz(lit Hiyi 1O 1((4C28"2.32 Hz, 1H), 7.28 (s, 2H), 6.58 (s, 1H), 2.24(s, 6H).

8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl-(3,5-dimethoxy-phenyl)-amine ("B2")

10
o~
/ - \
N\ N—N
& |
Cl N)\N o)
H |
15
To a solution of 3,5-dimethoxyisothiocyanate (0.4 g, 2 mmol) in dichloromethane
and N, N-dimethylformamide (1:1) (25.0 mL) were added 1,2-diamino-3-chioro-
pyrazinium mesitylenate (0.98 g, 2.8 mmol) and diisopropylethylamine (1.32 g, 10
20

mmol). The reaction mixture was stirred for 1 hour, followed by addition of EDCI
(0.79 g, 4 mmol). The reaction was stirred for 5 hours at room temperature and
concentrated to dryness. The residue was taken up in water and stirred for 15
minutes. The solid precipitated was filtered, washed with water, dried to get the

25 product as a light brown solid (0.5 g, 80%). TLC: chloroform/methanol (9/1) Ry—
0.5. LCMS (method A): mass found (M+H", 306.0), Rt (min): 3.81 area % 98.7
(max), 98.77 (254 nm); "H NMR (400 MHz, DMSO-dg): § 10.10 (s, 1H), 8.95 (d, J =
4.32 Hz, 1H), 7.91 (d, J =4.32 Hz, 1H), 6.91 (m, 2H), 6.13 (m, 1H), 3.73 (s, 6H).

30
8-Chloro-[1,2,4}triazolo[1,5-a]pyrazin-2-yl-(3-trifluoromethyl-phenyl)-amine ("B3")
/ - \
N N-y
|
cl N/\\N i
35 H F



8-Chloro-[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1)-(3, 5-di net hyl - phenyl ) - am ne
(0.05 g, 0.1 nmmol ) and 3-norpholinopropylamne (1 nL) are taken in a seal ed
t ube and wbhemieesisat 130 C for 12 hours. The reaction mMPKTEPRO11503830
concentrated and purified by flash col umm chromat ography on silica gel
(230-400) nesh to get the product as a brdwn gummy solid (0.045 g, 64.5%;
TLC. chloroform/ nmethanol (9/1) Rf- 0.2; LCVS (nethod A): nmass found
(MtH+, 382. 0) Rt 30 (mn): 3.16 area %98.9 (max), 99.1 (254 nm; 1H NMWR

Eﬁ]oozw,z 7. 28 @‘%n of[(?@[fh?gro%?ﬁﬁlf)@d@o?yéngge (5003 rpéhoﬁgpbla%dg&,lj% (7 41

2H), 2.49 ( rmeﬁiéne R NSilmétlﬂylfoilmﬁﬁ'udém 2)'025 OM) were added 1 ,2-diamino-3-
2012/ 025186PCT/ EP2011/ 003830 - 92 - 7" prﬁP g{j
starting frdmeRPHBFNLEDMRFITENAS .61>§2f90|44 b\mrnel) ene dpnsepmpcyiethﬂﬁ inekh-9

> 5 digm ne S LB TR R RUFEDY 112° ¢ hite) dpded pbigubaz, 152
leI\J/lrS g éG) QSBJJ%aclRDn gﬁ)ithe aimned Gdrszhoed §tvibbin @Btpedatukel WiHien(theGedtton was
7.46 (d, J é"%‘q&t% itw COBC fettﬁ‘s ?‘zﬁwneésc%‘d(% f?ﬁbdueg?‘fﬁzw?% ta‘%ﬂ) upin 69

(m 2H), 3. Q¥atet stlr}edf@r @ﬁ'\lh@t’eszﬂ"h | t filtered, hed with water,
N243, 5- Di net hoxy- phen N843- (4- m?\ soyl? pée%gl}%gld r\{YaS- y%reprv(\)l[a)?

[1,2,4]triazdi m@etdi;pwadwateasza Bgloti roivmes lid(8® §, 8Nli BHE: br own sol i d,

22712%“(1'[\'%5??,2& i th%@%@ 55? rp%é] L%g’t@?‘%@ Obse@é”géw 4.48
Hz, 1H), 7. 4814( Rl(mlrg) 487%rea1w95§(%x§ rT%H) 1@254%&?S1WNM4o®w&(m

1H, 3.72 (s, é@ H, 2.35( TU3H), 1.76 (M 2H).
N8- (2- Ani no- QM& el ¢l 1)0. (@h‘dﬁ)yﬂl&f)(&j 44? #ikz, ), 8,0 &5, pyh)aZi9ed2/& 4i32ni ne

/("G VG Mo $OET TR PBEY, J= 84 Hz, 1H), 7.27(d, y = 7.64 Hz,

15  TH).

8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl-m-tolyl-amine ("B4")

/=\
? N\ g /©\
& |
Cl N)\N
H
25 To a solution of m-tolylisothiocyanate (0.25 g, 1.6 mmol) in dichloromethane and

N,N-dimethylformamide (1:1) (15.0 mL), 1,2-diamino-3-chloro-pyrazinium
mesitylenate (0.8 g, 2.3 mmol), diisopropylethylamine (1.07 g, 8.3 mmol) were
added and stirred for 1 hour. EDCI (0.64 g, 3.3 mol) was added and stirred for 6
hours at room temperature. The reaction mixture was concentrated to dryness and
30 the residue taken up in water. It was stirred for 5 minutes and the solid
precipitated was filtered, washed with water, dried to get the product as a light
brown solid (0.35 g, 80.8%). TLC: chloroform/methanol (9.5/0.5) R¢— 0.5. LCMS
(method A): mass found (M+H", 260.0), Rt (min): 4.13 area % 97.4 (max),

35  97.11(254 nm); '"H NMR (400 MHz, DMSO-dg): & 10.07 (s, 1H), 8.94 (d, J = 4.32



Li ght brown solid, 6.22 ng (yield: 9.4%, HPLC purity: 98.9% Rt: 3.03 mn,
observed [M+H 324.3; 1H NWVR (400 MHz, DVMSO-d6): 8 [ppm 9.50 (s, 1H), 7.99
(m 1H), woabiods188 = 8 Hz, 1H), 7.43 (m 1H), 7.27 (m peHEP2M1bd3sfd, J =

107.64 Hz, 1H), 6.87 (m 1H), 3.91 (m1H, 2.94 (m 1H), 1.98 (m 2H), 1.69
(m 2H), 1.59 (m 1H), 1.38 (m 4H). -74 -

N8- ( 3- Met hoxy-propyl)-N2-mtolyl[ 1, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne
15("C32") 20 Of white solid, 17.8 ng (yield: 29.49%, HPLC purity: 99.3%

i s e e bt R s
2H), 7.28 (nd=TH6 He, 1Hi)(6rVSJ(tH)J-67ZMz(dH)J2297(sQaHDi2, 1H), 3.52 (m 2H),

3.41 (m 2H), 3.24 (s, 3H), 2.28 (s, 3H), 1.86 (m 2H).
N8- ( 3- Di met hyl ami no- propy1) - N2- (3-trifluoronethyl-phenyl)[1,2,4]triazolo[1,

5- 30a] pyra t 011/ 003830 - 94 -
Of whjte oF- 931&231%%“%% aipy %%ﬁ?zzﬁﬂﬁﬁ%“éﬁ%ﬁ%g % Rt: 3.42 nin,
observed [ M+H] 4 380.0; 1H NWMR (400 MHz, DI\/BOdG) 8 [ppr’ri 9.94 (s, 1H),
8.03 (m 2H), 7.96 (s, 1H), 7.57 (t, J 5.84, 1H), 7.48 (m 2H), 7.19 (d,
J =57.68 Hz, 1H), 3.53 (m 2H)/~2.\V2 (m 2H), 2.48 (s, 6H), 1.87 (m 2H).
N8- ( 2- Am no- et hyl ) - N2- (3, 5-di hyl Notieny1) 4 4] triazol o[ 1, 5-a] pyr azi ne-2
, 8- diamne ("C34") 15Li ght solid, L g (yield: 93.5%, HPLC
purity: 94.6% Rt: 3.16 min, qhServed” [ Mg 288. 3.

N8- (3-{g met hyl ami no- propyl) - N2- (3, 5- di methyl - phenyl)[l 2,4]triazol o[ 1, 5-
20a] pyrazi ne-2,8-diamne ("C35") 25 30

To a solution of phenylisothiocyanate (0.25 g, 1.8 mmol) in dichloromethane and
N,N-dimethylformamide (1:1) (15.0 mL), 1,2-diamino-3-chloro-pyrazinium
mesitylenate (0.89 g, 2.5 mmol), diisopropylethylamine (1.19 g, 9.2 mmol) were
added and stirred for 1 hour. EDCI (0.7 g, 3.7 mmol) was added and stirred for 6

hours at room temperature. The reaction mixture was concentrated and the

15

residue was taken in water and stirred for 5 minutes, the solid precipitated was
filtered, washed with water, dried to get the product as a light brown solid (0.4 g,

20 88%). TLC: chloroform/methanol (9.5/0.5) R— 0.5. LCMS (method A): mass found
(M+H", 246.0), Rt (min): 3.74 area % 98.2 (max), 98.39 (254 nm); 'H NMR (400
MHz, DMSO-dg): 6 10.14 (s, 1H), 8.95 (d, J = 4.28 Hz, 1H), 7.93 (d, J = 4.28 Hz,
1H), 7.67 (m, 2H), 7.32 (t, J =8.63 Hz, 2H), 6.94 (t, J = 7.32 Hz, 1H).

25
Examples "B6" — "B9" were prepared following the above procedures.
[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-(8-chloro-
30 [1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("B6")
Cl
N, N s
\ —N
I W,
35 Cl NTON



Brown gummy solid, 17.5 ng (yield: 28.1%, HPLC purity: 97.9% Rt: 3.13

m n, observed [ M+H 340. 3.

N2- ( 3, 5- Bvoebiyi2sheny 1) - N843- (4- net hyl - pi per azi n- 1- y1) pprmpgdi}i 03830
[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2,8-diamne ("C36") WO

2012/ 025186PCT/ EP2011/ 003830 - 95 - Bfown gummy solid, 53.8 ng (yield:
74.3%, HPLC purity: 90.8% Rt: 2.98 mn, observed [ MtH 395. 3.

N2- ( 3, 5- Di met hyl - phenyl ) - N8- ( 3- net hoxy- propyl) 11, 2, 4] tri azol o[ 1, 5- a] pyrazin

2, 8- di ani lpyre
aPLC pL?.mt 3 %%ggé‘”)‘ golid 495 Wnﬁe%ﬁm%pFﬁﬂmgz%@éw Ry2 @ din, A,
NG (3, 5- Dl mebomecir] W(ENMﬁtm M2 DVISORY)o-10.48 (8] 1H), 8243 .1, 5-

oo oo oL AaBikte 11e 785 (s = 4.30He 110 T8 bt i e, 313, Bde'dh, ez'k?
2- -IN8 1)41, 2,4 1,5
S e hi R [DBI ) ORI () DR S s R TRESL 11 Gbabao o O

6-(8-Chloro-{1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-2,2-difluoro-4H-
benzo[1,4]oxazin-3-one ("B7")

10 — E
F
3, QX
)\N N 0o
H H
15 i : S . .
Off white solid, 16.9 mg (yield: 72.2%), HPLC purity: 97%, Rt: 3.85 min,
observed [M+H]" 353.0; "H NMR (400 MHz, DMSO-ds) 6 11.99 (br s, 1H),
10.31 (s, 1H), 8.88 (d, J = 4.12 Hz, 1H), 7.94 (d, J = 4.08 Hz, 1H), 7.49 (s, 1H),
7.41 (d, J = 8.84 Hz, 1H), 7.26 (m, 1H).
20
6-(8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-2,2-dimethyl-4H-pyrido[3,2-
b][1,4]oxazin-3-one ("B8")
25

/N o)
> <\
N/\\N SO Yo
H H

Cl

30 Light brown solid, 25.8 mg (yield: 71.4%), HPLC purity: 98.6%, Rt: 3.47 min,
observed [M+H]* 346.0; "H NMR (400 MHz, DMSO-ds) & 11.00 (br s, 1H),
10.29 (s, 1H), 8.95 (d, J = 4.32 Hz, 1H), 7.95 (d, J = 4.36 Hz, 1H), 7.64 (d, J =
8.68 Hz, 1H), 7.41 (d, J = 8.64 Hz, 1H), 1.39 (s, 6H).

35



- 96 - Li ght brown solid, 60.7 ng (yield: 89.4%, HPLC purity: 98.3%

Rt: 2.78 mn, observed [ MH 414. 3.

10N2- ( 3, SwOhi20etd2ep8g - phenyl ) - NB- ( 3- et hoxy- propyl) - [ 1, 2, 2crrErawialoassi) 5-

a] pyrazi ne-2, 8-di am ne ("C40") Brown gummy solid, 56 ng (yield: 95.1%,
HPLC purity: 97.7% Rt: 3.13 min, observéd-[ MtH 359. 3.

N8- (2- Am no-et hyl )-N2-(3-trifluoronethyl -phenyl)41,2,4]triazol o[ 1, 5-a] pyraz
i ne2,8-diamne ("C41") F 30Li ght brown solid, 70.4 ng (yield: 86.9%,
HPLC purity:q$ “h_1 B 2 O\Na_ r 1 3 i o ulami

N8- ( 3- Mor phch1i n’%@ﬂﬁg%%ﬁ')% @Q? %?Oﬁvﬁf[ﬁ%?%ﬁn%ﬁ?ﬁ%ﬁ@yﬁ?? f \Q) 3%"?? azolo[1
, 5- a] pyrazi(t89'2, 8-di am ne ("C42") WD 2012/ 025186PCT/ EP2011/ 003830 - 97 -
F Of white solid, 48.8 ng (yield: 72.4%, HPLC purity: 97.1% Rt: 3.42
m n, observed [ MtH 422.0. SN

5 [~ NN N

Ne o Dy
N H

Cl

10 Light brown solid, 43.5 mg (yield: 75.3%), HPLC purity: 97.2%, Rt: 4.28 min,
observed [M+H]" 376.0; '"H NMR (400 MHz, DMSO-dg) & 10.37 (s, 1H), 8.96 (d,
J =428 Hz, 1H), 8.13 (s, 1H), 7.97 (m, 2H), 7.68 (d, J = 8.72 Hz, 1H), 7.26 (m,
6H), 5.56 (s, 2H).

15
4-(4-Isothiocyanato-phenyl)-morpholine

N
20 s \©\
N
@

To a stirring solution of 4-morpholino-4-yl-phenylamine (2 g, 11.22 mmol) and
25 diisopropylethylamine (2.89 g, 22.42 mmol) in dry dichloromethane (100 mi) at
0 °C under N,, thiophosgene (1.54 g, 13.46 mmol) in dichloromethane is
added dropwise and stirred for 30 minutes. The reaction mixture is quenched
with water (100 ml) and the layers are separated, the organic layer is washed
30 with water (50 ml X2) and dried over anhydrous MgSQ, to get the product as

brown crystalline solid (2.4 g, 97.56%); TLC: pet ether/ethyl acetate (6/4)

Rs—0.5;

'H-NMR (460 MHz, DMSO-dg): & [ppm] 7.29 (d, J = 6.92 Hz, 2H), 6.95 (d, J =

35 6.96 Hz, 2H), 3.71 (t, J = 4.96 Hz, 4H), 3.14 (t, J = 4.84 Hz, 4H).



10N813- (4- Met hyl - pi perazin-1-y1)-propyl|-N2-(3-trifluoronethyl-phenyl) -
[1,2,4]triazolo[1, 5-a] pyrazine-2,8-diamne ("C43") F 15\ NTh c--Nr------
, NI'N-N >%0\2012/025486- - NN N H H  Brown gunmy solid, 48.7prou/Epgeieloosssy0%) ,
HPLC purity: 96.9% Rt: 3.23 mn, observed [ MH 435.3. 20

N8- ( 3- Met hoxy- propyl) - N2- (3-trifl uoronet Ayk-phenyl )[ 1, 2,4]triazol o[ 1, 5-
al pyr azi ne- 2, 8-di am ne ("C44" ) F 30Li ght brown solid, 44.2 ng (yield:
75.49%, HPLC purity: 99.5% Rt: 3.81 mn, observed [I\/H—I] 367. 0.

N (27 Am o @l(ulohe NP L X <2081 6125 9.0 s RURNISR pREndh Srflham ne

— Cl //\o
oo™

H

To a solution of 4-morpholinophenylisothiocyanate (2 g, 8.99 mmol) in dry
dichloromethane (200 ml), 1,2-diamino-pyrazinium mesitylenate (3.86 g, 11.24

0 mmol), diisopropylethylamine (5.81 g, 44.99 mmol) and EDCI (3.44 g, 17.98
mmol) are added and stirred for 6 hours. The reaction mixture is concentrated
and the residue is taken in water (100 ml), triturated and filtered, washed with

5 water (50 ml X2) and dried, the crude solid is purified by silica column using

(60-120) mesh to get the titled product as light brown solid (2.5g, 84.17%);
TLC: chloroform/methanol (9.5/0.5) Rs— 0.3; HPLC puritiy (method A) 98%; Rt
(min): 2.21; LCMS: mass found (M+, 331.0), Rt (min): 2.08;

'H-NMR (400 MHz, DMSO-dg): & [ppm] 9.85 (s, 1H), 8.90 (d, J = 4.32 Hz, 1H),
20 7.90 (d, J=4.32 Hz, 1H), 7.52 (dd, J = 7.04, 2.00 Hz, 2H), 6.93 (d, J = 9.04
Hz, 2H), 3.73 (t, J = 4.92 Hz, 4H), 3.02 (t, J = 4.80 Hz, 4H).

(8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl-(6-methoxy-pyridin-3-yl)-amine
Ci

25 N
<\_‘N¥N e
(A A
H
30 To a solution of 2-methoxypyridyl-5-isothiocyanate (3 g, 18.07 mmol) in dry
dichloromethane (200 ml), 1,2-diamino-pyrazinium mesitylenate (7.77 g, 22.5
mmol), diisopropylethylamine (11.67 g, 90.35 mmol) and EDCI (3.44 g, 36.14
mmol) are added and stirred for 6 hours. The reaction mixture is concentrated
and the residue is taken in water(100 ml), triturated and filtered, washed with
35 water (50 ml X2) and 50% diethylether in hexane to get the titled product as

light brown solid (4 g, 80.32 %); TLC: chloroform/methanol (9.5/0.5) Ry— 0.3;



/ A\ NNPN H2N----N_ N,SINHH 5 Of white solid, 16.54 ng (yield: 30.2%,
HPLC purity: 93.7% Rt: 2.8 mn, observed [ MH 4 284.0.

N8- ( 3- Di mwohylzns1se- propyl) - N2-mtol y1[ 1, 2, 4] tri azol o[ 1p6Taippyinaaisae- 2, 8-
10di am ne ("C46") Of white solid, 49.2 ng (yield: 78.1%, HPLC purity:
99.2% Rt: 2.77 mn, observed [ M+H 326-38-20

N8- ( 3- Mor phol i n-4-yl -propyl)-N2-mtol yl41 , 2, 41triazol o[ 1, 5- al pyrazi ne- 2, 8-
diamne ("C47") 0- CGNN (NN ,rti 25 HH Brown gumry solid, 11.06 ng (yield:

Sona1s. (4 PEE duity et A 90, BE (id): 2BASTEARC. WkChoghPady 2770y o
yrazi ne- 2, Ridinasin):r236), C48") WO 2012/ 025186PCT/ EP2011/ 003830 - 99 -

"H-NMR (400 MHz, DMSO-dg): & [ppm] 10.02 (s, 1H), 8.91 (d, J = 4.32 Hz,

1H), 8.46 (d, J=2.72 Hz, 1H), 7.97 (dd, J = 8.88, 2.84 Hz, 1H), 7.93 (d, J =

4.32 Hz, 1H), 6.83 (d, J = 8.88 Hz, 1H), 3.81 (s, 3H).

5-Isothiocyanato-1,3-dihydro-indol-2-one

N
10
s
\\\N

To a stirring solution of 5-amino-1,3-dihydro-indol-2-one hydrochloride (2 g,
10.83 mmol) and diisopropylethylamine (4.19 g, 32.49 mmol) in dry

15 dichloromethane (100 ml) at 0 °C under N,, thiophosgene (1.49 g, 10.83 mmol)
in dichloromethane is added dropwise and stirred for 30 minutes. The reaction
mixture is quenched with water (100 ml) and the layers are separated, the
organic layer is washed with water (50 ml X2) and dried over anhydrous

20 MgSO, to get the product as brown crystalline solid (2.03 g, 99.02 %); TLC:
chloroform/methanol (9.5/0.5) Ry— 0.5;
'H-NMR (400 MHz, DMSO-dg): & [ppm] 10.60 (s, 1H), 7.31 (s, 1H), 7.25(d, J =
7.88 Hz, 1H), 6.82 (d, J = 8.24 Hz, 1H), 3.50 (s, 2H).

25 . : . . .
5-(8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-1,3-dihydro-indol-2-one

Cl

H
s =
30 \N¢\\N

To a solution of 5-isothiocyanato-1,3-dihydro-indol-2-one (2.3 g, 12.09 mmol)

in dry dichloromethane (200ml), 1,2-diamino-pyrazinium mesitylenate (5.21 g,

15.12 mmol), diisopropylethylamine (7.81 g, 60.45 mmol) and EDCI (4.63 g,
35 24.18 mmol) are added and stirred for 6 hours. The reaction mixture is

concentrated and the residue is taken in water (100 ml), triturated and filtered,



Brown gummy solid, 30.38 ng (yield: 41.3%, HPLC purity: 98.3% Rt: 2.73
m n, observed [ M+rH 381. 3.

10N8- ( 2- AvDreor2ai2bigk ) - N2- pheny1[ 1, 2, 4] tri azol o[ 1, 5- a] pyr @zirmer2@,186333@nM ne
("c49") 150 f white solid, 7.18 ng (yield: 13%, HPLC purity: 92.9% R:t:
2.49 mn, observed [ MtH 270. 0. -79-

N8- ( 3- D net hyI am no- propyl) - N2- phenyl -[ 1, 2,4]triazol o[ 1, 5-al pyr azi ne- 2, 8-
20di amine ("C50") /-\ N>1 NNN H NN 250 f white solid, 27.69 ng (yield:

NB- (3. hor phdlradd poltPsSflntiken iy PhlbUSR5 YBE: et g e ttea,

30di ami ne ("gebdiigt 45 yelldW dbiid (2. 0 g\ 55%) TYLENSNorbform/ii&hanol (9.5/0.5)
2012/ 025186PCT/ EP2011/ 003830 -
Rr~0.3; HPLC purity (method A) 97%, Rt (min): 2.40; LCMS: mass found

(M+, 301.0), Rt (min): 2.36;

5
"H-NMR (400 MHz, DMSO-ds): 8 [ppm] 10.24 (s, 1H), 9.95 (s, 1H), 8.92 (d, J =
4.32 Hz, 1H), 7.91 (d, J = 4.28 Hz, 1H), 7.56 (s, 1H), 7.44 (dd, J = 8.38, 2.20
Hz, 1H), 6.77 (d, J = 8.36 Hz, 1H), 3.49 (s, 2H).

10 General procedures for compounds

Method 1

15 [8-(3-Aminomethyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(3,5-dimethoxy-
phenyl)-amine ("C114")
To a solution of (8-chloro-[1,2,4ltriazolo[1,5-a]pyrazine-2-yl]-(3,5-dimethoxy-
phenyl)-amine (0.2 g, 0.65 mmol, 1 eq) in a mixture of dimethoxy ethane (3

ml) and water (1 ml), 3-aminomethylphenyl boronic acid (0.28 g, 1.31 mmol, 2

20 eq), sodium carbonate (0.14 g, 1.31 mmol, 2eq)) and dichlorobis(triphenyl-
phospine)palladium (lI) (0.023 g, 0.03 mmol, 5%) are taken in a microwave vial
and heated at 120 °C for 2 hours. The reaction mixture is concentrated and the
residue is taken in dichloromethane (10 mi X1), washed with brine solution (10

25 ml X1), the organic layer is dried over anhydrous MgSO, and concentrated.

The crude product obtained is purified by silica gel column using (230-400)

mesh to get the titled product as yellow solid.
30 Method 2

(4-Morpholin-4-yl-phenyl)-[8-(2-phenoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-
yl]-amine ("C289")
To a solution of (8-chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl-(4-morpholin-4-yl-

35
phenyl)-amine (0.15 g, 0.45 mmol, 1 eq) in a mixture of ethanol : toluene (1:4)



N843- (4- Met hyl - pi pera2| n-1-yl)- propyl | - N2- phenyl -[1, 2, 4]tri azol o[ 1, 5-a] pyra

zine2, 8-diamne ("C52") \ N---- 5r"----- \", GN' |-NN )-' H Light brown
solid, 64v6arp/2yisel d: 85.8%, HPLC purity: 97.4% Rt: P2C3&ppoinjoisBobserved
[I\/H—I] 367. 3.

N8- ( 3- Met hoxy- propyl ) - N2- phenyl - [ 1, 2, 4] t BPazol o[ 1, 5- a] pyr azi ne- 2, 8- di ani ne
("C53") White solid, 29. 65ng(y|eld 48.5%, HPLC purity: 98.6% Rt:
2.96 mn, observed [I\/H—I] 299. 3.

N8- (2- Ami no- ﬂ%ﬂh@ﬁﬂe)n N &ﬁ/« @'eg’sﬂ?aettlﬁgéypglkﬁ'u{n)lﬁetl_ﬁed(b ‘I'ng@b%lvm@m

a] pyr azi ne- 2, 8- di am ne Li ght brown
solid, 31.1 Qﬂj €q)i ahUydmgs:mzﬁasslﬂRh@apbmmatg (09252940.99 mraoR 2neq), 2aticyaiaed
[ MrH] 384. 3.

35N8- ( 2- Ami nSSHRNSPNRA-P. Redipethosybirisnyhat-Ries SRA%19: (0106 mimeh OaL3ed) 1, 5-

a] pyr azi ne- 2a%d4 digHarndyphémaboronic acid (0.19 g, 0.90 mmol, 2 eq) are added and the
reaction mixture is degasified with nitrogen. The reaction mixture is heated to
120 °C for 1 hour. The reaction mixture is concentrated and the residue is
taken in 25% methanol in dichloromethane (50 ml) and filtered through celite to
remove the inorganics and the filtrate is concentrated and purified by silica

10 column using (230-400) mesh to get the product as pale yellow solid.
Method 3

15 N-{2-Methyl-3-[2-(4-morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-
8-yl]-phenyl}-3-trifluoromethyl-benzamide ("C299")
To a solution of [8-(3-amino-2-methyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
(3,5-dimethoxy-phenyl)-amine (0.125 g, 0.31 mmol, 1 eq) in dry dichloro-
methane (25 ml), triethylamine (0.062 g, 0.62 mmol, 2 eq) is added and stirred
for 5 minutes, the reaction mixture is cooled and 3-(trifluoromethyl)benzoyl-
chloride (0.072 g, 0.34 mmol, 1.1 eq) is added and stirred for 2 hours. The
reaction mixture is quenched with water and the separated organic layer is
washed with 10% aq. NaHCO3 (20 ml X1), water (20 ml X1) brine solution (20

25 mi X1), dried over anhydrous MgSO, and concentrated. The crude product

20

obtained is triturated with ethylacetate(10 mi) to get the product as pale yellow

solid..

30 (8-Phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-m-tolyl-amine ("C1")

35



WO 2012/ 025186PCT/ EP2011/ 003830 -101 - Orange solid, 29 ng (yield:
46.3%, HPLC purity: 96% Rt: 3.76 mn, observed [ MH 392.0.
10N8- ( 2- Avoreor2oesisehexyl ) - N2- (13, 5- di met hyl - phenyl ) [ 1, 2, 2ttmrawialoaisi) 5-
a] pyrazi ne-2, 8-di amne ("C56") Li ght brown solid, 23.2 ng (yield:
36%, HPLC purity: 95.7% Rt: 4.13 nin,-&0ebserved [ MtH 352. 3.
N8- ( 2- Am no- cycl ohexyl )-N2-mtolyl[1, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am n
e ("C57") 30Li ght brown solid, 8.54 ng (yield: 13.1%, HPLC purity:
95.1% Rt: 3.3 mn, observed [ MH 338. 3.
N8-{3-Chl oro-4-[(1-nethyl-1Hi m dazol - 2-yl)thi o] phenyl) - N2- (3, 5-di net hyl 35p
henyl am no) (BLHor)-[T,2 #jtabadlb] B5ad]pyraaini-Dgt)ndoli-amine (15 €502 miml),
2012/ 025186PCT/ EE 011/ 0033%2 - 102 - .

epY %‘Pﬁq”&‘z%‘l"' [({0£0gy 9239@1109, a0kydrogs pOiASHYMRIRARAG (12 8 ne

108- Chl or o-
(0.1 ¢, 0.5 mmol), 2-dicyclohexylphosphino-2',6’-dimethoxybiphenyl(10 mg, 0.02 mmol)
5

and palladium acetate (3.2 mg, 0.01 mmol) are taken in a mixture of
toluene:ethanol (4:1, 3 mL) in a sealed tube and heated to 120°C for 30 minutes.
The reaction mixture is passed through celite and washed with methanol (10 mL).
The filtrate is concentrated and purified by flash chromatography on a silica gel

10 column using (230-400) mesh to get the product as an off white solid (44 mg,
51%). TLC: chloroform/methanol (9/1) R;— 0.2; LCMS (method A): mass found
(M+H", 302.0), Rt (min): 5.07 area % 99.7 (max), 99.6 (254 nm); "H NMR (400
MHz, DMSO-dg):  [ppm] 9.99 (s, 1H), 8.91 (d, J = 4.24 Hz, 1H), 8.71 (m, 2H),

15 8.21(d, J =4.24 Hz, 1H), 7.59 (m, 5H), 7.20 (m, 1H), 6.75 (d, J = 7.72 Hz, 1H),
2.31 (s, 3H).

8-(1,3-thiazol-5-yl)-N-[3-(trifluoromethyl)-phenyl]-[1,2,4]triazolo[1,5-a]pyrazin-2-

amine ("C2")
20

25

8-Chloro-N-[3-(trifluoromethyl)phenylj[1,2,4]triazolo[1,5-a]pyrazin-2-amine (100
mg, 0.319 mmol), 2-thiazolyl zinc bromide (0.5 M in THF, 5 mL, 0.478 mmol),
sodium carbonate (2M) (0.24 mL, 0.5 mmol) and tetrakis(triphenyl phosphine)

30 palladium (11 mg, 0.05 mmol) are dissolved and degassed in a mixture of
toluene:ethanol (1:1, 4 mL). The reaction mixture is heated 4 hours at 90°Cin a
sealed tube. When the reaction is completed, the reaction mixture is cooled down
to rt and filtrated through a celite pad and washed with ethyl acetate (10 mL). The

35 filtrate is concentrated and purified by flash chromatography on a silica gel column

using (60-120) mesh to get the product as a yellow solid (6.6 mg, 6%); LCMS



0.3 nmmol ), tris(di benzylideneacetone)dipalladiun(0) (14.0 ng, 0.01 nmol),
2- di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl (14.4 ng, 0.03
mrol ) andw®-2etdmswe4- [ (1- met hyl - 1H-i m dazol - 2-yl ) t hi o] arciriereo11963séo ny, 0.4
mmol ) are taken in dry 1,4 dioxane (3 nL). Lithiunmhexanethyldiisilylamde
(IMin 15tetrahydrofuran) (0.15 nL, O0.1.gpol) is added and the reaction
m xture irradiated in the mcrowave at 150C for 45 m nutes. The reaction
m xture is then quenched with dry nmethanol (1 nL) and passed through a
celite pad. The filtrate i s concentrated and purified by flash col

chr omat ogr adﬁiﬁ%%ﬁj lﬁt)nmé’éﬁé?\‘l‘b‘?&”r*f"ca3%b Rt £én) 16 $P @f@@h%t%-SZWaf‘}\eg%tn?t@%"d
product as a,nnp_ff white solid (27 ng, 10.4%; TLC. pet ether/ethyl acetate
(6/4) Rf- 0.4."LCM5 (nethod A): mass found (MrH+, 477.0), Rt (mn): 4.39
area %90.1 (max), 91.0 (254 nm; 1H NWR (400 MHz, DVBO-d6): 8 [ppm 9.69

s, 1H, 9. S 8.3Q (t = 254. 76 L 2H) . T 7 o1 .61 (d,
S = 4.H) 8 m?‘%@%@iﬁéﬁmma‘ﬁ%ﬁ%@:%éﬁw%%oz@lﬂo?abpv&'e-r%-v'%é-??'f&!%%m@w-lH§,
6.54 (5, 1HphehyBAminedta )y 49(s, 6H) . . .

6- ({2-[(3, 5-Di net'hyl phenyl Yam no][1, 2,4]triazol o[ 1, 5- a] pyr azi n-8-yl | am no) -
2, 2- difluoro-2H1, 4- benzoxazi n- 3(452 ("C59") 30 WO

2012/ 025186PCT/ EP2011/ 003830 - 103 iOS- Chloro-[1, 2, 4]
triazol o[ 1, 5-a] pyrazi n- 2-y1A\(3, 5-di mpt hyl™pphenyl )-am ne (0.075 g, 0.2
mrol ), tris(dibenzyli deneace@on“!al | &di jn( 0) 01 g, 0.01 nmol ), 2-

di cycl ghexyl phosphi no-2' - (N, N-d yl arN 7o) bi g (0.01 g, 0.02 nmol)
and 6-am no- 2, 2-di fl uor o- 2H 1, 4-hefizoxazi n- (6.049 g, 0.2 mmol)
are taken in dry 1,4 dioxane (2 ). Sodi umhexanet hypdiisilylamde (1Min
15t etrahydrofuran) (0.27 niL, 0.2 ) is added and&'thp reaction irradi ated
in the mcrowave at 150C for 30 rfinutes. The reaction mxture is quenched

with dry net : nd br i T e IS
concent s at od Sioging Indbiot3g6 (RIEECH MEME chllacRaid Dorifigd Siadindtfort
20( 230- 400) (Bectiorios| 1g&4]ttiazolb|1,5-lpyragicdyl) 43-tafurehietipeersdl-amineland,
10. 4915 TLC: .pet, et her/ethyl acetate (6/4) K - 0.4 LCVG (1rret hod A): nass
f ound (M+H+,d'§@§'79xvmhw P?P.fo'w?fflda@%an@ﬁg@h'?e sakd (41 o9, #1546y : 1H NWR

400 MHz, " 29 (S, i +

527 (a3 SRuRpmeh ol 2 LEMS (hefiibd Ay, ks hnind i Wi ),
(d, J = 4. 48:{ﬂ-(zr,1in)l;lrﬂ).50‘alr%% ggb?ztmax)éggﬂ%%4 ﬂlm)BLHNN‘IRaM]{DBIl)I\l/IHﬁ{ BMS?:dle,
2.25 (s, 6H). es " " are synthesize ol l owi ng the
gener g&pr g?%@@lm]u&%g.ﬁ%ﬂ Hh 8- 9%k = BrHer éHﬁr%/%t?ﬁﬁr Efaﬂ'rﬁﬁé’&z:'ﬂdﬁgs;m' Go,
"Ccr1" d" ! i zed [ I ' "

642- (3. 5D mathy oo o ooy 1S TR Ao R gr %0 L BB R DB TORE ..
di et hyl - 4AH-385i(slBi3).2- b] [ 1, 41oxazi n- 3-one ("C60") WO

2012/ 025186PCT/ EP2011/ 003830

(3,5-Dimethyl-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

25 ("C4a")
N\
\ N<
\\
\ L
\ N
30 N H

Following the protocol used for "C1", the title compound is obtained starting from
(8-chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3,5-dimethylphenyl)-amine and 3-
pyridyl boronic acid as a a light brown solid (49 mg, 57%); TLC:

35 chloroform:methanol (9/1) R;— 0.2; LCMS (method A): mass found (M+H+, 317.0),
Rt (min): 3.52 area % 98.6 (max), 98.8 (254 nm); 'H NMR (400 MHz, DMSO-dg): &



- 104 - Yellowsolid, 31.5 ng (yield: 13.3%, HPLC purity: 94.3% Rt: 3.99
mn, observed [M+H 431.0; 1H NWR (400 WHz, DVSO-d6): 8 [ppm 11.15 (s,

1H), 9. 62W0=201200451868. 34 (d, J = 4.52 Hz, 1H), 8.31 (s, PHX/EPZ019D0I8E) J =
8.52 Hz, 1H), 7.63 (d, J = 4.52 Hz, 1H), 7.44 (d, J = 8.56 Hz, 1H), 7.29
(s, 2H), 6.55 (s, 1H, 2.25 (s, 6H), 1.483¢s, 6H).

N8- (1- Benzyl- 1H i ndazol - 6- yl) N2- ( 3, 5- di net hoxy- phenyl )-[1,2,4]triazolo[1,5
- 15a] pyrazi ne-2, 8-di am ne ("C61") HN 20 0 N Light

25obser ved [IRER % <%>“'*§H9m§fﬁ<?{‘é%2ﬁ?§“%n}§86d@ 2. B fhi 18y g =
5.36 Hz, 2H)4. 2812121H)$76|2H)m BHR 7 361 (s, 21, 8.504(sH H) 12006 (8, 6H).( s, 1H) 7.67
(m 1H), 7.62 (m 1H), 7.57 (m 1H), 730(m 2H), 7.25 (m 3H), 6.97 (d, J

= 2. 12Hz, 2H), 608|(t J = 2.04 Hz, 5.58 (s, 2H), 373(s 6H) . |
30N2, N8- B i Re8- di
0Nz, N6 51 <“38%%31‘85"8%%%2%a&%’(?&%%%ﬁ%%é@%“ﬁ%ﬁwr@% e 869, o)
ng (yield: 30 199, HPLC purity: 99.5% Rt: 6.07~4)n, observed [I\/H—I] 439. 0;

1H NMR (400 MHz, DMBO-d6): 8 [ppnmi 8.24 (br
(s, 1H), 7.77 (m 1H), 7.69 (d, J = 4.52

= 7.76 Hz, 1H), 7.30 (m 1H), 7.0/ s, Ny1H) .
N8- (1- Benzyl- 1Hi ndazol - 6-y1) - N2F1( 3, } ey, yl - ph )11, 2,41triazol o[ 1, 5-
a] pyrazi ne-2, 8-di am ne ("C63") <N 44N

10

. 107.97 (m 2H), 7.90
q .49 (m 2H), 7.36 (d, J

Following the protocol used for "C1", the title compound is obtained starting from
15 (1-benzyl-1H-indazol-6-yl)-(8-chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine and
phenyl boronic acid as a a yellow solid (22 mg, 19.6%); TLC: chloroform/methanol
(9/1) Rf— 0.2. LCMS (method A): mass found (M+H", 418.0), Rt (min): 4.99 area
% 92.7 (max), 93.2 (254 nm); "H NMR (400 MHz, DMSO-de): & [ppm] 10.33 (s,
1H), 8.93 (d, J=4.2 Hz, 1H), 8.74 (m, 2H), 8.30 (m, 2H), 7.98 (s, 1H), 7.68 (d, J=

20
8.64 Hz, 1H), 7.54 (m, 3H), 7.30 (m, 6H), 5.59 (s, 2H).
2,2-Difluoro-6-(8-thiazol-2-yl-[1,2,4]triazolo[1,5-a)pyrazin-2-ylamino)-4H-
benzo[1,4]Joxazin-3-one ("C6")
25 =\ o F
N\ N—N F
NN
N== NT N N~ 0
H H
O
30

Following the protocol used for "C2", the title compound is obtained starting
from 6-(8-chloro-[1,2,4]triazolo[1,5-a)pyrazin-2-ylamino)-2,2-difluoro-4H-
benzo[1,4]oxazin-3-one and 2- thiazolyl zinc bromide as an orange solid (20.3
mg, 18.2%); LCMS (method A): mass found (M+H", 395), Rt (min): 3.52 area
35 % 90.4 (max), 91.7 (254 nm).



HNOf white solid, 13 ng (yield: 5.1%, HPLC purity: 97.6% Rt: 5.56 mn,
observed [ M+H] 461. 2.

N2- (3, 5- Dvoabtwi2sphenyl ) - N8- (3-tri fl uor onet hyl - phenyl ) 42C2/Efpamioasssd o[ 1, 5-
a] pyrazine-2,8-diamne ("C64") NNNNHF Wite solid, 30.94 ng (yield:
14.1%, HPLC purity: 98.3% Rt: 5.94 nin84ebserved [M+H 399.0. WO

2012/ 025186PCT/ EP2011/ 003830 - 106 -

N8-[ 3- Chl or 0- 4- (1- net hyl - 1H i m dazol - 2-yl sul fanyl) - phenyl ] - N2- ( 3, 5- di et hox
yphenyl ) 11, bazpkbo[ krqa]: Zi y B= dbSdgnends y

EhemyiL L kg er cNP\qig_' & {L?ghtr@%sf hid a8 d, g?ggrf?)gpr&‘/’?g?dd: 3.8%,
HPLC puri t y:fokmwiBgth&protdcolfusadfor 64 &rErexmplsls MCA45a8d0C245 are prepared

642-(3,5-Di hoxy-phenyl am no) 41, 2 4] triazol o[ 1, 5-a] pyrazi n- 8-yl am no] - 2, 2
- difluoro- ﬁ%‘ﬂ§éﬁﬁ,P&%A/‘Bfigéli‘#dsf-%én{ﬁ(-"066") 0 | 25Light brown solid, 13.1
ng (yield: 5.7%, HPLC purity: 93.4% Rt: 4.73 min, observed [MI-H 470.0.

5 . . '

(3,5-Dimethyl-phenyl)-(8-phenyl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C7")

N - N
e \J‘\
N™ N

10 H

Off white solid, 57.1 mg (yield: 65.7%), HPLC purity: 98.8%, Rt: 5.35 min,

observed [M+H]" 316.3; '"H NMR (400 MHz, DMSO) & [ppm] 9.87 (s, 1H), 8.90 (d,
15 J=42 1H), 8.77 -8.70 (m, 2H), 8.22 (d, J = 4.2, 1H), 7.75 - 7.50 (m, 3H), 7.38

(s, 2H), 6.60 (s, 1H), 2.28 (s, 6H).

(3,5-Dimethoxy-phenyl)-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C8")

~
0]
20
//\
N N
&
shaan
H |

25 . . . i

Off white solid, 43.7 mg (yield: 51.1%), HPLC purity: 92.4%, Rt: 4.76 min,

observed [M+H]" 348.0; 'H NMR (400 MHz, DMSO) & [ppm] 10.00 (s, 1H),

8.90(d,J=4.2, 1H), 8.78 —8.67 (m, 2H), 8.24 (d, J =4.2, 1H), 7.68 — 7.41 (m,

3H), 7.05 (d, J=2.2, 2H),6.13 (t, J = 2.2, 1H), 3.77 (s, 6H).
30

(8-Phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3-trifluoromethyl-phenyl)-amine
("Cg")

35



N2- (3, 5- Di met hoxy- phenyl ) -N8-(3-trifluoronethyl-phenyl)-[1,2,4]triazolo[1,5
- a] pyrazine-2,8-diamne ("C67") 30 35 WD 2012/ 025186PCT/ EP2011/ 003830 -
107 - O fwetwizzsski d, 13.1 ng (yield: 6.2%, HPLC puri tgT/EP201359388% : 5. 52
m n, observed [M+H 4 431. 0.

N8- [ 3- Chl or o- 4- (1- et hyl - 1H-i mi dazol - 2- yB8ul f any1) - phenyl | - N2- ( 3-
trifluoronethyl-phenyl)41, 2, 4]triazol o[ 1, 5-a] pyrazi ne-2, 8-diamne ("C68") H
N N Li ght brown SO|Id 9 mg (yield: 3.6%, HPLC purity: 90.1%
Rt: 4.55 mn, 150bserved [M+H 517.0.

2,2-Difluoro-642-(3-trifluoronethyl - ﬁeﬁyl am no)41 g, 4] triazol o[ 1, 5-a] pyraz
Of white solid, 38.7 ny

i n-8- ylam no] - 4H benzo[ 1, 4] oxazin-3 \oneN( C69" )FQ
(y| eld: 16.99%, HPLC purity: 9ZAR: i

N8- (1-Benzyl-1H i ndazol - 6-y1) -
1,5- a]pyrazine-2,8-diamne ("
ng (yigld: 13.3%  HPLC purity: 98.8% Rt: B.

“phenyl )41, 2, 4] tri azol of
Of white solid, 31.9
observed [ M+H 501. 0.

Yellow solid, 42.1 mg (yield: 49.4%), HPLC purity: 94.5%, Rt: 5.47 min,
observed [M+H]" 356.0.

10 Phenyl-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C10")

N
N<
N
\ //k
15 N
N
H
Off white solid, 27.3 mg (yield: 31%), HPLC purity: 97.3%, Rt: 4.75 min, observed

[M+H]" 288.0.

20
(3,5-Dimethyl-phenyl)-[8-(4-morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-
yl]-amine ("C11")

w/qﬁl\N

30 Yellow solid, 28.01 mg (yield: 25.4%), HPLC purity: 94%, Rt: 4.81 min,
observed [M+H]" 401.0.

[8-(4-Morpholin-4-yl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl]-(3-trifluoromethyl-

phenyl)-amine ("C12")
35



2,2-Difluoro-6-(2-mtolylamno-[1,2,4]triazol o[ 1, 5-a] pyrazi n-8-yl am no) - 4Ho
enzo[ 1, 4] oxazin-3-one ("Cr1") O H--\ N, NN N HH Light brown solid, 17.9
ng (yiel owo2o29@5186IPLC purity: 95.6% R : 4.91 mn, obsecvak2giviebissei24. 0.
15

N8- (1- Benzyl- 1H i ndazol - 6-y1) - N2-mtol y184:2, 4] tri azol o[ 1, 5- a] pyr azi ne- 2, 8-
diamne ("Cr2") 20 N\ N Light brown solid, 20.5 ng (yield: 7.9%9, HPLC
purity: 97.3% R: 5.32 mn, 25o0bserved [ MtH] 447.0.

N2-m Tol yl - N8- (3-trifluoronethyl-phen [1,2,4]triazol o[ 1, 5-a] pyrazi ne- 2, 8-
diamne ("Cr3") 30 35 - 109 - O‘N)\A]J;\r%e solid, 39.52 ng (yield: 17.7%,
HPLC purity: 95.7% R: 5. 74 mn, o%erv,@d [ MtHr_ 38B. O.

2,2-Difl uoro-6-(2-phenyl am nao A 3¢l of 1, ] pyra2| n- 8-yl am no) - 4Hoe
nzo[ 1, 4] oxazi n-3-one (" C74") &_/&I NN N

Off white solid, 9.57 mg (yield: 7.9%), HPLC purity: 97.9%, Rt: 5.01 min, observed
[M+H]" 441.0.

10
[8-(4-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-m-tolyl-amine

("C13")

Nl/\N )
15 Qmﬁ@

Light brown solid, 51.05 mg (yield: 48%), HPLC purity: 96.6%, Rt: 4.53 min,
20 observed [M+H]" 387.0.

Phenyl-(8-thiazol-2-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C14")

N/:\
N—

25 \ N

N= \N/k /©

N
@ y
Orange solid, 2.7 mg (yield: 3%), HPLC purity: 95.6%, Rt: 3.68 min, observed

30 [M+H]" 295.0.

[8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(3,5-dimethyl-
phenyl)-amine ("C15")

35



HH Of white solid, 20.1 ng (yield: 8.5%, HPLC purity: 94.8% Rt: 4.68

m n, observed [ M+H 410.0.

NB8- ( 1- Berwploikdrsrsdazol - 6- y1) - N2- pheny141, 2, 41t ri azol o[ PChAxpynezssmne- 2, 8-
di am ne (" C75") Li ght brown solid, 11 ng (yield: 4.1%, HPLC purity:
98.5% Rt: 5.12 min, observed [ MtH 433:97 -

N2- Phenyl - N8- (3-tri fl uoronet hyl -phenyl)[1, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-
diamine ("Cr6") F/ \ NN NN HOf white solid, 40.94 ng (yield: 18%,
HPLC purity: 99.3% Rt: 5.54 mn, observed [MtH 371.0. WO

2012/ 025186PCT/ EP2011/ 003830 - 110N~

N213- Chl oro-4-(1-nmethyl -1 \2- yNsul fanyl) - phenyl ] - N8- (3, 5-di net hyl p

henyl )41, 2, 4]triazol o[ 1, 5-@a e- \84-@1 amne ("C77") 10O f white
solid, 41.3 ny (yield: 28. ty: 9 Rt: 6.64 mn, observed
[ MtH] 477. 0. @

N213- @Ghl or 0- 4- (1- net hyl - 1H i m d&zol - 2-yl sulu an

phenyl )41, 2,4]triazol o[ 1, 5-a] pygzi ne- 2, 8-di am ne

henyl ] - N8- (3, 5- di met hoxy
*Cr8") 15 20

Light brown solid, 25.5 mg (yield: 24.7%), HPLC purity: 97.2%, Rt: 5.39 min,
observed [M+H]" 376.0.

10
(3,5-Dimethoxy-phenyl)-[8-(3,5-dimethoxy-phenyl)-{1,2,4]triazolo[1,5-a]pyrazin-2-

yl}-amine ("C16")

S
15 \ \ N\N o—
o) \
ave
N
" O
° /

20
Off white solid, 40.9 mg (yield: 39.8%), HPLC purity: 93.7%, Rt: 4.92 min,
observed [M+H]" 408.0.
[8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-m-tolyl-amine
25

("c17™)

N ~I
é) | N\N
\
: o
H
/O

Off white solid, 47.4 mg (yield: 45.2%), HPLC purity: 98%, Rt: 5.16 min, observed

[M+H]* 362.0.
35

[8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-phenyl-amine ("C18")



Of white solid, 11.8 ng (yield: 7.6%, HPLC purity: 94% Rt: 3.97 mn,
observed [ M+rH 509. 0.

25N2[ 3- ChwonrzornéBeet hyl - 1H- i mi dazol - 2-yl sul f any1) - phemgirER8e 1003380/ 1 -
[1,2,4]triazolo[1, 5-a] pyrazine-2,8-diamne ("Cr9") d 30\ NN Li ght
brown solid, 49.4 ng (yield: 27.8%, HPL®8purity: 95.9% Rt: 6.38 min,
observed [M+H] 463.0; 1H NWVR (400 MHz, DMSO-d6): 8 [ppm 9.96 (s, 1H),
359.28 (s, 1H), 8.23 (d, J = 4.44 Hz, 1H), 7.86 (d, J = 2.4 Hz, 1H), 7.73
(m 3H), WD 2012/025186PCT/ EP2041/003830 7.60 (d, J = 4.48 Hz, 1H), 7.47
(s, 1H), 7.21 (m 1H), 7.10 (sN 1H)\, 6.86 (m 1H), 6.68 (d, J = 8.76 Hz,
1H), 3.62 (s, 3H), 2.3D (s, 3HL N_

N243- Chl or 0- 4- ( 1- et hy@~JpF Tryi’dazql - Nyl sul f any1) - phenyl ] - N8- phenyl 5[ 1, 2, 4]

triazol o[ 1, 5-a] pyrazi ne- j am " C80 Of white solid, 43 ny
6.4% Rt: X n, observed [ M+H 449.0.

(yield: 259, HPLC purity:

N2- (1-88enzyl- 1H i ndazol - 6- y) | - phenyl) 41, 2, 41tri azol o[ 1, 5-

a] pyrazi ne-2, 8-diamne ("C8%") NC 20\ 1 250‘f white solid, 47.09 ny

(yield: 31.9%, HPLC purity: 98.4% Rt: 5.28 mn, observed [MH 461.2, 1H

NVR (400 MHAQf pvie sidid, 18.5 |[qg|c(ry]ek9 BD3YH), HPHLC, plﬂit§z596.§%,]FH) 48 ad,(s, 1H),

8.22(d, J = 5(s 1H, 7.62 (m 4H), 7.28 (m 6H), 6.70

Cs. 119, 5. cpsetvedprl o 82

30N2- (1- Benzyl 1H i ndazol - 6-y1) - (3, 5-di net hoxy- pheny1) 11, 2, 41tri azol o[ 1,

5- a]l ppgy azi ne-2, 8-dianmine ("C82") WO 2012/ 025186PCT/ EP2011/ 003830
(3,5-Dimethoxy- phenyl)-(8-pyridin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine

("C1 9")
. ~
N/:\ 0]
s L
N
J NJ\N
\ H O

— I

N

Light brown solid, 21.9 mg (yield: 25.5%), HPLC purity: 97.4%, Rt: 3.01 min,
20 observed [M+H]" 349.0; 'H NMR (400 MHz, DMSO) & [ppm] 10.04 (s, 1H),
9.88 (dd, J=2.2, 0.7, 1H), 9.07 — 8.91 (m, 2H), 8.73 (dd, J = 4.8, 1.7, 1H),
8.28 (d, J=4.2, 1H), 7.62 (ddd, J = 8.1, 4.8, 0.8, 1H), 7.04 (d, J = 2.2, 2H),
6.14 (t, J = 2.2, 1H), 3.77 (s, 6H).
25 - . . .
(8-Pyridin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-(3-trifluoromethyl-phenyl)-
amine ("C20")

v
\ N\N F .

Off white solid, 30 mg (yield: 35.1%), HPLC purity: 98.7%, Rt: 3.69 min,

observed [M+H]" 357.0.
35

(8-Pyridin-3-ylI-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-m-tolyl-amine ("C21")



- 112 - Of white solid, 54.16 ng (yield: 34.3%, HPLC purity: 96.3%
Rt: 5.04 mn, observed [ MH 493.0.

N2- (1- Bermwplotdasrsdazol - 6-y1) - N8- (3-tri fl uoromet hyl - phemrgir)e2912/0d3886 i azol of
1,5- a]pyrazine-2,8-diamne ("C83") Of white solid, 31.6 ny
(yield: 19.7%, HPLC purity: 99.5% Rt:-897 min, 20observed [MH 501.0.
N2- (1- Benzyl- 1Hi ndazol - 6-y1l) - N8-mt ol y141, 2, 4] t riazol o[ 1, 5- a] pyrazi ne- 2, 8-
di am ne ("C84") 30 Of white solid, 50.32 ng (yield: 35.2%, HPLC
purity: 98.5% Rt: 5.06 mn, obs d[MH—I] 447. 0.

N2- (1- Benzyl- 1H i ndazol - 6- yl) Ng- ph nyl-[1,2,4]triazol o[ 1, 5-a] pyr azi ne- 2, 8-
35di ani ne ("C85") WD 2012/ 025188PCJNE 2011/ 003830 - 113 - Of white
solid, 20.51 ng (yield: 14. ity .9% Rt: 4.91 mn, observed
[ MrH] 433. 3.
10N8- (3, 5- Di met hyl - phenyl ) { N2- 3 tr|fI ud‘#o
5- a] @/razine-2,8-diam ne (

| - phenyl )-[1,2,4]triazol o[ 1,

Yellow solid, 42.7 mg (yield: 48.7%), HPLC purity: 97.9%, Rt: 3.14 min,
observed [M+H]" 303.0.

Phenyl-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a}pyrazin-2-yl)-amine ("C22")

10
N —~I
N
W
I\ N’(
~ N
Yellow solid, 21.4 mg (yield: 24.2%), HPLC purity: 97.2%, Rt: 2.84 min,
observed [M+H]" 289.0.
20 [3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl]-(8-phenyl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C23")
N<\\N\N é s |
N
NJ\N D
25 H

Off white solid, 18.77 mg (yield: 14.1%), HPLC purity: 97.3%, Rt: 3.76 min,
30 observed [M+H]" 434.0.

(1-Benzyl-1H-indazol-6-yl)-(8-thiazol-2-yi-{1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C24")
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NN 15 15 N Of white solid, 46.2 ng (yield: 26.7%, HPLC purity: 97.5% Rt:
5.63 mn, 20 observed [ MrH 399.0; 1H NMR (400 WHz, DVSO-d6): 8 [ppm 10.02
(s, 1H), wok61xmsiseH), 8.25 (d, J = 4.48 Hz, 1H), 8.18 EaU/EPE)1,1/00389b (S,
1H, 7.62 (d, J = 4.48 Hz, 1H), 7.54 (m 3H), 7.22 (d, J = 8.12 Hz, 1H),
6.69 (s, 1H), 2.27(s, 6H). 25 -90 -
N8- ( 3, 5- Di net hoxy- phenyl )-N2- (3-trifluoronethyl-phenyl)11,2,4]triazol o[ 1, 5-
a] pyrazi ne-2, 8-di amne ("C87") -0 Of white solid, 19.7 ng (yield:
13.2%, HPLC purity: 99.1% Rt: 5.43 nmn, oRserved [M+l-1] 431.0. WO
2012/ 025186PCT/ EP2011/ 003830 - : N
N8- Phenyl - N2- (3-tri fl uor ltriazol o[ 1, 5- a] pyr azi ne- 2, 8-
diamine ("C88") Of whit R T~y (yneld: 53.6%, HPLC purity:
99.3% Rt: 5.28 mn, opsefved T‘I\/HrH]H371.O. 10 Alternatively the foll ow ng
synthesis route can be''ap éi ed: 1, 2-di hoxyet hane, 80C 14h 25

5 l\/

Yellow solid, 4 mg (yield: 2.9%), HPLC purity: 99.8%, Rt: 4.2 min, observed
[M+H]" 425.0.

10 [3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl]-[8-(3,5-dimethoxy-

phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("C25")

\ i
N. Cl
O N
1 \Q)\i‘/{ S
ﬁ d =
0 N

Light brown solid, 20.9 mg (yield: 13.8%), HPLC purity: 95.4%, Rt: 3.85 min,

20 observed [M+H]" 494.0.
(1-Benzyl-1H-indazol-6-yl)-[8-(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yll-amine ("C26")

N N—
N N
\ P
o) H
30 0O
/

Off white solid, 76.28 mg (yield: 59.8%), HPLC purity: 93.6%, Rt: 5.14 min,
observed [M+H]" 478.3.
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1- (3- Chl oro- pyrazi n-2-y1) - 3-acet oxyet hyl -urea 1 g (7.7 mol)

3-Chl oro-pyrazin-2-ylamne are dissolved in a mxture of 40 m DCM and 20
m THE. TWwernot/azs1868. 5 mml ) of et hoxycarbonyl t hi oi socyaoater2eneomdaded. The
resulting mxture is stirred 14 h at 46C until by HPLC no further formation
of product is detectable. For work-up, t®&-reaction mixture is WO

2012/ 025186PCT/ EP2011/ 003830 -115- concentrated in vacuo. The crude
product (1.95 g, 60% of a yellow solid) is used in the next reaction step

w t hout furt TR L QI _vh VB, et Qg : r to_yA61), HPLC
(met hod D) : (gtg?%ﬂ\? H-8b200% Q%@é‘%ggﬂL@:“]ﬁimﬁp'?%B&%wz5@50 d6): 8
[ ppm 11. 99 areinel(Mp27'9. 63 (s, 1H), 9.39 (s, 1H), 8.27 (d, J = 4.48 Hz, 1H),
7.93 (d, J = 2.44 Hz, 1H), 7.63 (m 1H), 7.57 (d, J = 4.48 Hz, 1H), 7.35
(s, 2H), 7.27 (d, J = 8.92/Hz,\1H), 6.55 (s, 1H), 2.25 (s, 6H).
8-Chloro-[1,2, 4]triazol o[ N Nazi ne2arine O -NH2 151.6 g (23.2
mol ) gydr oxyl am ne hydroc 'd%re aguipndé\d in 20 M of a

N N N

10 Yellow solid, 6.22 mg (yield: 5.5%), HPLC purity: 96.5%, Rt: 3.49 min,
observed [M+H]" 419.0.

NZ—(3,5—DimethyI-phenyI)—NB-(3-morpholin-4—yl—propy|)—[1 ,2,4]triazolo[1,5-

15 a)pyrazine-2,8-diamine ("C28")

T
x L !

o

8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3,5-dimethyl-phenyl)-amine (0.05 g,

0.1 mmol) and 3-morpholinopropylamine (1 mL) are taken in a sealed tube and
25 heated at 130 °C for 12 hours. The reaction mixture is concentrated and
purified by flash column chromatography on silica gel (230-400) mesh to get
the product as a brown gummy solid (0.045 g, 64.5%); TLC: chloroform /
methanol (9/1) R¢— 0.2; LCMS (method A): mass found (M+H+, 382.0), Rt
(min): 3.16 area % 98.9 (max), 99.1 (254 nm); 'H NMR (400 MHz, DMSO-de):
5 [ppm] 9.30 (s, 1H), 7.95 (d, J = 4.56 Hz, 1H), 7.41 (m, 2H), 7.28 (s, 2H), 6.51
(s, 1H), 3.57 (t, J = 4.52 Hz, 4H), 3.49 (m, 2H), 2.49 (m, 6H), 2.23 (s, 6H), 1.77
(m, 2H).

30

35



1:1 m xture of ethanol and nethanol. Then 2.4 m (13.9 nmmol) DI PEA are
added and the m xture is stirred at anbient tenperature for 1 h. At that
ti me, thewoeartiemssuspension is added to 2 g (4.6 mol pcéap2o1aondssnt )

1- (3-chl oro- 20pyrazin-2-yl)-3-acetoxyethyl-urea and refluxed for 2 h. The
reaction is cooled to roomtenperature §92tered and washed wth water. The
product is isolated after drying in a vacuum Oven (60 C (790 ngy, 4.65
mol, 100 %9; LCVS (nethod C): nmass found (MtH+, 170), HPLC (nmethod D) Rt

(" 5% S D0 g SR o abririnhs (¢

8- Pyri di n- 3-fgllowihgdhéprofoeapfop['C28".a] pyr azi n- yI anm ne
2012/ 025186PCT/ EP2011 003830 -116- pyridi ne-3-boronic aci d are added in

portions to the suspension. By the help of a canula, nitrogen is bubbl ed

through the a .

pal | ad§ un(| 1@@25@}18%@%\1 (§ 'ggélwg)héﬁ%fgd%Q?tna%é]lgﬁ\I?;ﬁ%p*mZI eosed
with a septlmBahaintrim("CQQb)tlon mxture is heated to 90C, stirring 14 5 h.
Anot her 43 ng pyridi ne-3-boronic acid (0,6 eq.), 50 ny

2- di cycl ohexyl phosphi no-2', 6' - di met hoxybi phegy! (0,2 ag.) und 13 ny

pal | adium acetate (0,1 eq.) are/=&ded and the reaction is heated again to
90 C for 14 h. The reaction 10Ns fiNtgred oger celite which is consequently

washed with ethanol. The filtra} once ed in vacuo. The resulting
180 rude product ah’zé“ a or yed t % :
pr

H and purified on Silica
60. Fractions containing the sired |conb| ned and concentrated

as a reddi sh-brown solid

uct are
in vacuo. The desired product is thus 15isol ated

iHrI;Lg((%rr)éit ﬁggjﬁ%‘;ﬂ%ﬂd% éﬂﬁz@ar ea‘%@%”ﬁ%‘%‘%’ h ;NW%ZLO ad

DVBO- d6) 6 [cm@é}v& HpoBsoJo-‘RWwaommﬁ Dlas‘aﬁde) 3[98m(] Q4d{d, 1H], 74(d,

J =421 7. 60 ddd,
J= 8. H)é @6gd ¢ﬁ>4 4@%@51@), 7@4)(br@05§1amee (@fJ EHl. 56%@%9'4% (

28232?3:‘3?. PN PR 12 R G SRR, P U STEPEEEARES 1

condi ti ons.

Benzo[ 1, 2, 5] thi adi azol -5-y1-(8-chkoro-[1 41triazolo[ 1, 5-a razin-2-yl)-a
m ne E "B10" %N{'(B é-ﬁlmethoxyxphényl) N®-[3-(4- [methyl gnperazln 1—&!) propy] ]py y1)-

[1,2,4}triazolo[1,5-a]pyrazine-2,8-diamine ("C30")

20 \ _
LY O,
\_\\N>—_<\NJ\N 0]
25 H H |

Light brown solid, 55.1 mg (yield: 78.7%), HPLC purity: 99%, Rt: 2.56 min,
observed [M+H]" 427.2; "H NMR (400 MHz, DMSO-ds): & [ppm] 9.44 (s, 1H),

30 7.95 (d, J=4.48 Hz, 1H), 7.43 (d, J = 4.48 Hz, 1H), 7.34 (m, 1H), 6.91 (m, 2H),
6.06 (m, 1H), 3.72 (s, 6H), 3.47 (m, 2H), 2.35 (m, 10H), 2.13 (s, 3H), 1.76 (m,
2H).

N8-(2-Amino-cyclohexyl)-Nz-phenyI-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

35 ("C31 ")



di met hy1l- 4, 5- bi s(di phenyl phosphi no) xant hene , 578 ng (1.8 nmmol) cesium
carbonate and 34 ny bi s(di benzyli deneacet one)pal | adium are dissolved in 1

m di oxarwoan/rsissred at 90 C for 14 h. HPLC and LC MSpamalPysilmombow
formati on of the product (LCVS (nethod C): mass found (MtH+, 303), HPLC
5(method D) Rt (mn): 3.07. Follow ng coBpounds are synthesized anal ogously
to "C2"

10(8-Phenyl [1, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-(3,4,5-trinethoxy-phenyl)-am
ine ("C89")

20( 2- Met hyl - 2H pyr azol - 3-y1) - ( 8- phuml, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-a
nine ("C90") I

(2,5-Di net hyl-2H pyrazol - 3-y1) -8~ p Vr@, 2,4]triazol o[ 1, 5-ahayrazi n-2-y1)
- 30amine ("C91") 35 WO 2/ 0p5186PCV/ EP2011/ 003830 - 118 -
(1-1sopropyl-5-nethyl-1H y1l)-(8-ph 1,2,4]triazol o[ 1, 5-a] pyraz
in-2- g1)-amine ("C92") N N
10( 2- Met hyl - 1H benzi m dazol - 5- 8- pherl'§/14 2 /4] triazol o[ 1, 5-a] pyrazi n- 2-
yl)- amne ("C93")

Light brown solid, 6.22 mg (yield: 9.4%), HPLC purity: 98.9%, Rt: 3.03 min,

observed [M+H]' 324.3; 'H NMR (400 MHz, DMSO-de): & [ppm] 9.50 (s, 1H),

7.99 (m, 1H), 7.71 (d, J = 8 Hz, 1H), 7.43 (m, 1H), 7.27 (m, 2H), 7.14 (d, J =

10 7.64 Hz, 1H), 6.87 (m, 1H), 3.91 (m,1H), 2.94 (m, 1H), 1.98 (m, 2H), 1.69 (m,
2H), 1.59 (m, 1H), 1.38 (m, 4H).
N8-(3-Methoxy—propyI)-Nz-m-tonI—[1 ,2,4ltriazolo[1,5-a]pyrazine-2,8-diamine
15 (IIC32")
N o N
—0 \ , N
\’\/ > M
N N N
20 H
Off white solid, 17.8 mg (yield: 29.4%), HPLC purity: 99.3%, Rt: 3.3 min,
observed [M+H]" 313.3; 'H NMR (400 MHz, DMSO-dg): § [ppm] 9.43 (s, 1H),
05 7.95 (d, J = 3.64 Hz, 1H), 7.53 (d, J = 8.22 Hz, 1H), 7.44 (s, 2H), 7.28 (m, 1H),

7.14 (m, 1H), 6.70 (d, J = 7.04 Hz, 1H), 3.52 (m, 2H), 3.41 (m, 2H), 3.24 (s,
3H), 2.28 (s, 3H), 1.86 (m, 2H).

NB-(B-DimethyIamino-propyl)-Nz—(B-triﬂuoromethyl-phenyl)—[1 ,2,4]triazolo[1,5-
30 aJpyrazine-2,8-diamine ("C33")

0

HN/S/N\ £
AT
'l‘l H



Benzo[ 1, 2, 5] t hi adi azol - 5-y1- (8- phenyl141, 2, 4] triazol o[ 1, 5-a] pyrazi n-2-yl)-am
ine ("C94") 30

(1, 5- D mewbydr2dddsgr azol - 3-y1) - (8- phenyl141, 2, 4] tri azol ot TEPaj1PWo=BI0 N- 2- y1)
- amne ("C95") /1T \ /N ---N-NN\/ - 119 -

(1- Met hy1- 1H pyrazol - 3-y1) - (8- pheny111, 294ttri azol o[ 1, 5- a] pyrazi n-2-y1) - ami
ne (" C96")

10( 1- Met hyl - 1H-i ndazol - 5-y1) - (8- pheny141, 2, 4] tri azol o[ 1, 5- a] pyrazi n-2-y1)-a

m ne (" C97")Off white solid, 44.7 m gleld 73.6%), HPLC pu : 99.2%, Rt: 3.42 min,

(1H—I ndazol - 6-y1) - ( 8- phen 11T(.J 41tri az IoFl 5- a yrazin-2-y1)-am ne

(" Co8") observed [M+H]" 380.0; 'H NMR (400 MHz, DMSO-dg): & [ppm) 9.94 (s, 1H),
8.03 (m, 2H), 7.96 (s, 1H), 7.57 (t, J = 5.84, 1H), 7.48 (m, 2H), 7.19 (d, J =

7.68 Hz, 1H), 3.53 (m, 2H), 2.72 (m, 2H), 2.48 (s, 6H), 1.87 (m, 2H).

N8~(2-Amino-ethyl)-N2—(3,5-dimethyl-phenyl)~[1 ,2,4]triazolo[1,5-a)pyrazine-2,8-
diamine ("C34")

~

N
A ™
HN \ N
N
N
NH, H

15 Light brown solid, 51.1 mg (yield: 93.5%), HPLC purity: 94.6%, Rt: 3.16 min,
observed [M+H]" 298.3.

10

N°-(3-Dimethylamino-propyl)-N-(3,5-dimethyl-phenyl)-[1,2,4]triazolo[1,5-
20 a)pyrazine-2,8-diamine ("C35")

N\N

\_.\‘>——<\

25
Brown gummy solid, 17.5 mg (yield: 28.1%), HPLC purity: 97.9%, Rt: 3.13 min,
observed [M+H]" 340.3.

30 N2~(3,5—Dimethy|—phenyl)-NB-[3—(4—methyl-piperazin-1 -yl)-propyl)-

[1,2,4ltriazolo[1,5-a]pyrazine-2,8-diamine ("C36")

35



25 (1H 1 ndazol -5-y1)-(8-phenylll, 2, 4]triazol o[ 1, 5-a] pyrazi n-2-yl)-am ne
("C99") - 120 -

Benzoxazowe@eplnétdephenyl [ 1, 2, 4] tri azol o[ 1, 5- a] pyr azi n- PcOAzeoniinae3sss CLO1")
15

(1H Benzotri azol - 5-y1) - (8- pheny141, 2, 4]t Pbazol o[ 1, 5- a] pyr azi n- 2-y1) - ani ne
("c1ro2")

25(1- Met hyl - 1H i ndazol - 6-y1) - (8- pheny111, 2, 4] triazol o[ 1, 5-a] pyrazin-2-yl)-a

m ne ("Cl103") - 121 - N/\
/

5 /NQN

Brown gummy solid, 53.8 mg (yield: 74.3%), HPLC purity: 90.8%, Rt: 2.98 min,

observed [M+H]" 395.3.
10

N2-(3,5-Dimethyl-phenyI)-N8—(3-methoxy-propyl)—[1 ,2 ,4]triazolo[1,5-a]pyrazine-
2,8-diamine ("C37")

15 \H\

Brown gummy solid, 37.8 mg (yield: 63.1%), HPLC purity: 97.8%, Rt: 3.59 min,
observed [M+H]" 327.3.

20
N2-(3,5—Dimethoxy-phenyl)-Ns-(3—dimethylamino-propyl)-[1 ,2,4]triazolo[1,5-
alpyrazine-2,8-diamine ("C38")
e
25 ?
/ —_—
\—\' >"<\ B 0
N o N \
H
30
Brown gummy solid, 55.5 mg (yield: 90.9%), HPLC purity: 98.4%, Rt: 2.72 min,
observed [M+H]" 372.3.
- N>-(3,5-Dimethoxy-phenyl)-N2-(3-morpholin-4-yl-propyl)-[1,2,4]triazolo[1,5-

a]pyrazine-2,8-diamine ("C39")



(1- Met hyl - 1H benzoi m dazol - 5-0) - (8- pheny141, 2, 4] tri azol o[ 1, 5- a] pyr azi n-2-0)
- 10am ne ("Cl05")

5- (8- Phenyb-2pt/@258Ft ri azol o[ 1, 5- a] pyrazi n- 2-yl am no) - 1, 2cuigpyainoeisaaol - 2- on
e ("C106")

{813- (2- Ami no- et hoxy) - phenyl ]-[1, 2, 4] tri €0l o[ 1, 5-a] pyrazi n-2-y1}-(3, 5-

di met hoxy- phenyl ) -am ne ("C107") WD 2012/025186PCT/ EP2011/003830 - 122 -
342- (3, 5- Di met hoxy- phenyl am no) 41, 2, 4] tri azol o[ 1, 5- a] pyr azi n-8-y1] - benzam d
e ("C108") 10

342- (3, 5- D net hoxy- phenyl am no) 41, 2, 4] tri azol o[ 1, 5@a] pyrazin-8-yl1]-N-(2-

di nmet hyl am no- et hyl ) - benza ("C109") 20

(3, 5- D net hoxy- phenyl)-[ 8- 1a_>yrazol /%“9\'1\1) 41,2, 4 azol o[ 1, 5- a] pyrazi n- 2-

Aam ne ("Cl110") \_\v>/< /\\ ?

5

Light brown solid, 60.7 mg (yield: 89.4%), HPLC purity: 98.3%, Rt: 2.78 min,
observed [M+H]" 414.3.

10 N2(3,5-Dimethoxy-phenyl)-N°-(3-methoxy-propyl)-[1,2, 4]triazolo[1,5-

a)pyrazine-2,8-diamine ("C40")

N\
15 \’\/>__<\ N O
|

Brown gummy solid, 56 mg (yield: 95.1%), HPLC purity: 97.7%, Rt: 3.13 min,
observed [M+H]" 359.3.

20
N8-(2-Amino—ethyl)—N2-(3-triﬂuoromethyl-phenyl)-[1 .2 4]triazolo[1,5-a]pyrazine-
2,8-diamine ("C41")
F
25 F F
/—\
N>\-_—< ~N
H,N SB
H H
30 Light brown solid, 70.4 mg (yield: 86.9%), HPLC purity: 94.9%, Rt: 3.44 min,

observed [M+H]" 338.0.

N8—(3—Morpholin-4-yI-propyl)-Nz-(3-trifluoromethyl-phenyl)—[1 ,2,4]triazolo[1,5-

a)pyrazine-2,8-diamine ("C42")
35



(3, 5- D net hoxy- pheny1) 48- (1- met hy1- 1H- pyr azol - 4-y1) 41, 2, 41tri azol o[ 1, 5-

a] pyrazi n-2-ylFam ne ("Cl11") WD 2012/025186PCT/ EP2011/ 003830 - 123 -

(3, 5- D mrewbax/bmayl ) 48- (1H- pyrazol -4-y1)-[1, 2, 4] tri azeCo[EP2&1a)33$0 azi n- 2-
yl]- amne ("Cl12")

{843- ( 3- Am no- propoxy) - phenyl 11, 2, 4] tri a%)l‘o[ 1, 5-a] pyrazin-2-yl}-(3, 5-

20di net hoxy- phenyl) -am ne ("C113")

[ 8- (3- Am nonet hyl - pheny1) 41, 2, 4] tri azol o[ 1, 5-a] pyrazi n-2-y1] - (3, 5- di net hoxy
30phenyl )-am ne ("Cl114") WD 2012/025186PCT/ EP2011/©03830 - 124 - The
compound i s synthesized as described in nethod 1.. H LE purity (nmethod A):
95% RT 3.23 min, LCVE: (neyhed A) 377.0 (MtH), BT, 3. 14 mn, 95% 11-1NWR
(400 MHz, DMSO-d6): 6 [pp 10N03 (s, AH\8.93 (d = 4.20 Hz, 1H), 58.77

(td, J= 6.99, 1.92 Hz, 1H\ 8.61 (s, - A . 7.60-7.54 (m 2H),
7.04 (d, J= 2.20 Hz, 2H), 6. t, J= 22&%HA_1 J47 (br s, 2H),
3.98(%5 2H), 3.76 (s, 6H). NH NN

Off white solid, 48.8 mg (yield: 72.4%), HPLC purity: 97.1%, Rt: 3.42 min,
observed [M+H]" 422.0.

10 N8-[3-(4-Methyl-piperazin—1 -yI)-propyl]—N2—(3-triﬂuoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("C43")

F
F F
AN
N /—\
15 K/N N M‘E\
QX
NN NN
H
Brown gummy solid, 48.7 mg (yield: 70%), HPLC purity: 96.9%, Rt: 3.23 min,
observed [M+H]" 435.3.

20
N8-(3-Methoxy~propyl)-N2-(3-triﬂuoromethyl-phenyI)-[1 ,2,4]triazolo[1,5-
a]pyrazine-2,8-diamine ("C44")
F
25 F F
N B N
N N N
H H
30 Light brown solid, 44.2 mg (yield: 75.4%), HPLC purity: 99.5%, Rt: 3.81 min,

observed [M+H]" 367.0.

N8—(2-Amino-ethyl)-N?‘-m-toIyI—[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("C45")

35



10

342- (3, 5- Di net hoxy- phenyl am no) 11, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 8- ylFphenol
15(" C115"WO0 2012/025186 PCT/EP2011/003830

342- (3, 5- D net hoxy- phenyl am no) 11, 2, 4] tri azol o[ 1, 5- a] pyrazi n-8-y1] - N- ( 2-
25hydr oxy-1, 1-di net hyl - et hyl ) - benzam de- 88€116") 0- WO

2012/ 025186PCT/ EP2011/ 003830 - 125 -

2-{412- (3, 5- Di net hoxy- phenyl am no) 41, 2, 41tri azol o[ 1, 5- a] pyrazi n- 8- A- pyr azol
l-yll-acetam de ("C117") 0 5 10

(3, 5-D net hoxy- phenyl) - (8-p-tol y1[ l/—i—,\él] triazol o[ 1, 5-a] pyrazi n-2-yl)-am ne
("C118") N

N—
412-( 3, 5- Di net hoxy- phenyl am no) 11, Z}_ZAQQ ﬁal o[
("C119") 25 30 WO 2012/OIZ;t\rz’ﬂ?&Q-C"IEJi P20 .1

5

] pyrazi n-8-y1] - phenol

Off white solid, 16.54 mg (yield: 30.2%), HPLC purity: 93.7%, Rt: 2.8 min,
observed [M+H]" 284.0.

N°-(3-Dimethylamino-propyl)-N*-m-tolyl-[1,2,4]triazolo[1,5-a]pyrazine-2,8-
10 diamine ("C46")

/ [\
—N N\ N\{\,
\—\~N>_<\N)\N
15 H H

Off white solid, 49.2 mg (yield: 78.1%), HPLC purity: 99.2%, Rt: 2.77 min,
observed [M+H]" 326.3.

N8~(3-Morpholin4-yl-p ropyl)—Nz—m-tolyI-[ 1,2,4]triazolo[1,5-a]pyrazine-2,8-
diamine ("C47")

C:} /\
N N>\_<N\P
25 \”—\—'N \N)\”

H

20

Brown gummy solid, 11.06 mg (yield: 15.6%), HPLC purity: 99.2%, Rt: 2.88
min, observed [M+H]" 368.3.

30 N°®-[3-(4-Methyl-piperazin-1-yl)-propyl}-N2-m-tolyl-[1,2 4]triazolo[1,5-a]pyrazine-
2,8-diamine ("C48")

35



- 126 -

342- (3, 5- Di net hoxy- phenyl am no) 41, 2, 41tri azol o[ 1, 5- al pyrazi n-8-y1}-N-(3-
10di et hywarenreoprsepyl ) - benzam de (" C121") PCT/EP2011/003830

(3, 5- D net hoxy- pheny1) 48- ( 1H-i ndazol - 4-y12)41, 2,4]triazol o[ 1, 5-a] pyrazin-2-y
1] - 20ami ne ("C122") =99 -

(3, 5- Di net hoxy-phenyl)-[8-(1Hindazol -5-y1)41, 2,4itriazol o[ 1, 5-a] pyrazi n- 2-
Aam ne ("Cl123") WD 2012/025186PCT/ EP2011/003830 - 127 -

10( 3, 5- Di net hoxy phenyl) - [Q (1Hindol-3-y1)41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-
yl]- am ne ("Cl24")

20{ 843- (2- Am no- et hoxy) - ph ny 11 [ 1, 2, 4]/t:|:'r\azol o[ 1, 5-|]a] pyrazi n-2-y1)- (3, 5-di

nmet hyl - phenyl)-amne ("Cl N N N—N
x_\' H\/K
H

Brown gummy solid, 30.38 mg (yield: 41.3%), HPLC purity: 98.3%, Rt: 2.73
min, observed [M+H]" 381.3.

10 NB—(Z-Amino-ethyl)—Nz-phenyI-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("C49")

N ~N
N
NNy
H H
15

Off white solid, 7.18 mg (yield: 13%), HPLC purity: 92.9%, Rt: 2.49 min,
observed [M+H]" 270.0.

N8—(3—Dimethylamino-propyl)-Nz—phenyI—[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-
20 diamine ("C50")

\,\’ N\N H/@

Off white solid, 27.69 mg (yield: 43.4%), HPLC purity: 96.8%, Rt: 2.52 min,
observed [M+H]" 312.3.

25

N8—(3—Morpholin-4-y|~propyI)-Nz-phenyI-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-
30 diamine ("C51")

C Q“lg

35 : : . .
White solid, 18.28 mg (yield: 25.4%), HPLC purity: 98.8%, Rt: 2.58 min,

observed [M+H]" 354.3.



342- (3, 5- D net hyl - phenyl am no) 11, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 8-y1] - benzam de
30("C126") WD 2012/025186PCT/ EP2011/ 003830 - 128 -

N ( 2- D newbybemi2eeet hyl ) - 342- ( 3, 5- di et hyl - phenyl am noptT/E®2dilitooisazol o[ 1, 5
- a] pyrazin-8-yl]-benzam de ("C127") NrHN N NN \ -/

(3, 5-Di et hyl - phenyl) 18- (1H-pyrazol - 3-ykppL, 2, 41tri azol o[ 1, 5- a] pyrazi n- 2-yl
jam ne ("C128")

20( 3, 5- D net hyl - pheny1) 48- ( 1- net hyl - 1H pyrazol - 4- 011, 2, 4] tri azol o[ 1, 5-

a] pyrazi n-2- A-am ne ("C129")

30(3, 5-Di et hyl - phenyl) -[ 8- (1H pyrazol -4-y1)41, 2, 4]triazol o[ 1, 5-a] pyrazi n-2

-yli- N8—[3-(4-Methyl-piperazin-1-yl)—propyl]-Nz-phenyl-[1,2,4]triazolo[1,5-a]pyrazine—
2,8-diamine ("C52")
AN

| A O

Light brown solid, 64.4 mg (yield: 85.8%), HPLC purity: 97.4%, Rt: 2.38 min,

10 observed [M+H]' 367.3.
N8-(3-Methoxy~propyl)—N2-pheny|-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
(IIC53")
15 /=\
P
\—\—N N/\\N
H H
White solid, 29.65 mg (yield: 48.5%), HPLC purity: 98.6%, Rt: 2.96 min,
20

observed [M+H]" 299.3.

N8-(2-Amino-cyclohexyl)—Nz-(B,5—dimethoxy—phenyl)-[1 ,2,4)triazolo[1,5-
ajpyrazine-2,8-diamine ("C54")

25 ==
N\/\\N\ O

b e
HN \

/
N
N
H,N H o
30 / :
Light brown solid, 31.1 mg (yield: 49.4%), HPLC purity: 97.2%, Rt: 3.2 min,
observed [M+H]" 384.3.
35 NS-(Z-Amino-cyclohexyl)—Nz-(3—triﬂuoromethyl-phenyl)-[1 ,2,4}triazolo[1,5-

alpyrazine-2,8-diamine ("C55")



am ne ("C130") - 129 -

{843- (3- Am no- propoxy) - phenyl ]-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1}-(3, 5-
10di met hyweophempgsjseam ne (" C131") PCT/EP2011/003830

[ 8- (3- Ami nonet hyl - pheny1) 41, 2, 41tri azol o[ 1, 5- a] pyrazi n-2-y1]-(3,5-di net hyl p
henyl ) - ani ne ("C132") 25 - 101 -

312- (3, 5- Di net hyl - phenyl am no) 41, 2, 41tri azol o[ 1, 5- a] pyr azi n- 8- A- phenol
("C133") WD 2012/ 025186PCT/ EP2011/ 003830 - 130 -

342- (3, 5-Di net hyl - phenyl am no) [ 1, 2 /g&tzri azol o[ 1, 5-a]pyrazin-8-yll-N(2-

hyd roxy-1, 1-d inmethyl-ethyl)benzZam ("C134")
102-{442- (3, 5- D net hyl - phenyl am ngl4l, g, 4] tri %zolle[ 1, 5-a] pyr azi n- 8- A- pyrazo
| -1- yl}-acetam de ("C135") HN \ N
/ F
H,N N\<
N
H

Orange solid, 29 mg (yield: 46.3%), HPLC purity: 96%, Rt: 3.76 min, observed
[M+H]" 392.0.

10 N®-(2-Amino-cyclohexyl)-N?(3,5-dimethyl-phenyl)-[1,2 4]triazolo[1,5-
alpyrazine-2,8-diamine ("C56")

9
HN/K(
15

N\
\ N

H,N N—4{
N
H

Light brown solid, 23.2 mg (yield: 36%), HPLC purity: 95.7%, Rt: 4.13 min,
20 observed [M+H]" 352.3.

N8—(2—Amino-cyclohexyI)—Nz-m-tolyl-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
("C57ll)

25 NI/\‘

HN

J\\/N\

\ N

H,N N~/<
N

Light brown solid, 8.54 mg (yield: 13.1%), HPLC purity: 95.1%, Rt: 3.3 min,
observed [M+H]" 338.3.

30

NS—{3-ChIoro-4—[(1 -methyl-1 H—imidazol~2-y|)thio]phenyl}-N2—(3,5-dimethyl-
35 phenylamino) [1,2,4]triazolof1,5-a]pyrazine-2,8-diamine ("C58")



20(3, 5-Dinethyl-phenyl)-(8-p-tolyl[1,2,4]triazol o[ 1,

5-a] pyrazin-2-yl)-amne ("Cl136") N 3044243 ,

5- Di net hyweophempbssai no) 41, 2, 4] triazol o[ 1, 5-a] pyrazi n- 8PgTjepphianads3¢” CL37")
WD 2012/ 025186PCT/ EP2011/ 003830 - 131 -

(3, 5-Di net hyl - phenyl ) 18- (4- met hoxy- phenyllOR41, 2, 4] tri azol o[ 1, 5- a] pyrazi n-2-y
1]- 10ami ne ("C138")

N- ( 3- Di net hyl am no- propyl) - 3-[ 2- (3, 5-di net hyl - phenyl am no) -

[1,2,4]triazol o[ 1, 5-a] pyrazi n-8:yl] -benzam de ("C139") 20 H 25

8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl-(3,5-dimethyl-phenyl)-amine (0.1 g,

10 0.3 mmol), tris(dibenzylideneacetone)dipalladium(0) (14.0 mg, 0.01 mmol), 2-
dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (14.4 mg, 0.03 mmol)
and 3-chloro-4-[(1-methyl-1H-imidazol-2-yl)thio]aniline (96.6 mg, 0.4 mmol) are
taken in dry 1,4 dioxane (3 mL). Lithiumhexamethyldiisilylamide (1M in

15

tetrahydrofuran) (0.15 mL, 0.1 mmol) is added and the reaction mixture
irradiated in the microwave at 150°C for 45 minutes. The reaction mixture is
then quenched with dry methanol (1 mL) and passed through a celite pad. The
filtrate is concentrated and purified by flash column chromatography column
20 using silica gel (230-400) mesh to get the titled product as an off white solid
(27 mg, 10.4%); TLC: pet ether/ethylacetate (6/4) Ry - 0.4. LCMS (method A):
mass found (M+H", 477.0), Rt (min): 4.39 area % 90.1 (max), 91.0 (254 nm);
'H NMR (400 MHz, DMSO-dg): & [ppm] 9.69 (s, 1H), 9.38 (s, 1H), 8.30 (t, J =
4.76 Hz, 2H), 7.79 (m, 1H), 7.61 (d, J = 4.48 Hz, 1H), 7.50 (m, 1H), 7.33 (s,

25
2H), 7.12 (m, 1H), 6.61 (m, 1H), 6.54 (s, 1H), 3.63(s, 3H), 2.49(s, 6H) .
6-({2-[(3,5-Dimethylphenyl)amino][1,2,4]triazolo[1,5-a]pyrazin-8-yl}amino)-2,2-
difluoro-2H-1,4-benzoxazin-3(4H)-one ("C59")

30

35



N NN/

(3, 5-Di net hyl - phenyl )-[8-(1H i ndazol -4-y1)41, 2,4]triazol o[ 1, 5-a] pyrazin-2-y
1] - am new("2C04R5)s¢ WO 2012/ 025186PCT/ EP2011/ 003830 - 1B2TAP2011/003830

(3, 5-Di net hyl - phenyl) 48- (1H-i ndazol - 5-y11) %1, 2,4]triazol o[ 1, 5-a] pyrazi n-2- Aa
mne ("Cl41") H 10 - 103 -

(3, 5-Di net hyl - phenyl)-[8-(1Hindol-3-y1)41,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl]
-am ne ("Cl42") 20

(3- Chl oro- 4- rrethoxy phenyl ) - ( 8- pyr|d|n 3-N ,2,4]triazol o[ 1, 5-a] pyrazi n- 2-

yl)- am ne ("C143") / N
30( 3- Chl or o- 4- rrethoxy phenyl) - (8-thi azN -8-yil[ 1,2, 4]triazol o 1, 5-a] pyrazi n-
2-y1l)- amine ("Cl44") WD 2012/ 025186RCT/E 205|V1/ 003830 -133-

H N

N

5 HN
© o
F
F

8-Chloro-[1,2,4] triazolo[1,5-a]pyrazin-2-yl-(3,5-dimethyl-phenyl)-amine (0.075

10 g, 0.2 mmol), tris(dibenzylideneacetone)dipalladium(0) (0.01 g, 0.01 mmol), 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (0.01 g, 0.02 mmol)
and 6-amino-2,2-difluoro-2H-1,4-benzoxazin-3(4H)-one (0.049 g, 0.2 mmol)

1 are taken in dry 1,4 dioxane (2 mL). Sodiumhexamethyldiisilylamide (1M in

5

tetrahydrofuran) (0.27 mL, 0.2 mmol) is added and the reaction irradiated in
the microwave at 150°C for 30 minutes. The reaction mixture is quenched with
dry methanol (1 mL) and passed through a celite pad. The filtrate is
concentrated and purified by flash column chromatography using Silica gel

20 (230-400) mesh to get the titled product as an off white solid (10 mg, 10.4%).
TLC: pet ether/ethylacetate (6/4) R;- 0.4. LCMS (method A): mass found
(M+H", 438), Rt (min): 5.11 area % 93.7 (max), 94.4 (254 nm); '"H NMR (400
MHz, DMSO-dg): & [ppm] 11.99 (s, 1H), 9.63 (s, 1H), 9.39 (s, 1H), 8.27 (d, J =
4.48 Hz, 1H), 7.93 (d, J = 2.44 Hz, 1H), 7.63 (m, 1H), 7.57 (d, J = 4.48 Hz, 1H),

25
7.35 (s, 2H), 7.27 (d, J = 8.92 Hz, 1H), 6.55 (s, 1H), 2.25 (s, 6H).
Examples "C60" — "C88" are synthesized following the general protocol used
for the "C58". Preferentially, Examples "C66", "C69", "C71" and "C74" can be
30

also synthesized using the protocol for "C59".
6-[2-(3,5-Dimethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-ylamino]-2,2-
dimethyl-4H-pyrido[3,2-b][1,4]oxazin-3-one ("C60")

35



c
(3- Chl or 0- 4- met hoxy- phenyl ) - (8-pyri mdin-5-y141, 2, 4]triazol o[ 1, 5- a] pyr azi n-

2- 10y1l) -woizo/02518845") c PCT/EP2011/003830
[ 8- (6-AmM no-pyridin-3-yl)41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1]-(3-chl oro-4-ne
t hoxypheny1l) - am ne (" Cl46") 25 - 104 -

542- ( 3- Chl or o- 4- met hoxy- phenyl am no) 41, 2,4jtriazol o[ 1, 5-a] pyrazi n-8-y1]-
pyridi ne-2-carbonitrile ("Cl147") - 134 -

542- ( 3- Chl or o- 4- net hoxy- phenyl am no)41 2,4]triazol o[ 1, 5-al pyrazi n-8-y11-
nicotinonitrile ("C148")0O

(3- Chl or o- 4- met hoxy- phen (6 di jet hy,L,Q no- Ldi n 3 yl) -
[1,2,4]triazol o[ 1, 5-a] pwazi y1] Cl4
20542- (3-Chl oro-4-neth Oph nyr\I 1 5-a] pyrazi n-8-yl1J-
5
Yellow solid, 31.5 mg (yield: 13.3%), HPLC purity: 94.3%, Rt: 3.99 min,
observed [M+H]" 431.0; '"H NMR (400 MHz, DMSO-dg): & [ppm] 11.15 (s, 1H),
9.62 (s, 1H), 8.34 (d, J =4.52 Hz, 1H), 8.31 (s, 1H), 7.91 (d, J = 8.52 Hz, 1H),
10

7.63 (d, J = 4.52 Hz, 1H), 7.44 (d, J = 8.56 Hz, 1H), 7.29 (s, 2H), 6.55 (s, 1H),
2.25 (s, 6H), 1.42 (s, 6H).

N®-(1 -Benzyl-1 H-indazol-6-y|)-N2-(3,5—dimethoxy-phenyl)-[1 ,2,4]triazolo[1,5-
15 a)pyrazine-2,8-diamine ("C61")

QAR

Light brown solid, 59.4 mg (yield: 24.5%), HPLC purity: 99.2%, Rt: 5.08 min,

25 observed [M+H]" 493.0; "H NMR (400 MHz, DMSO-dg): & [ppm] 9.55(d, J =
9.36 Hz, 2H), 8.42 (s, 1H), 8.27 (d, J = 4.44 Hz, 1H), 8.01 (s, 1H), 7.67 (m,
1H), 7.62 (m, 1H), 7.57 (m, 1H), 7.30 (m, 2H), 7.25 (m, 3H), 6.97 (d, J =
2.12Hz, 2H), 6.08 (t, J = 2.04 Hz, 1H), 5.58 (s, 2H), 3.73 (s, 6H).

30 2 a8 o: . . . . .
N“,N°-Bis-(3-trifluoromethyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazine-2,8-diamine
("ce2")

35



pyridin-2-ol ("C150") N

30( 3- Chl or o- 4- net hoxy- phenyl ) -[ 8- (4- net hyl - 3, 4-di hydro- 2H pyrido[ 3, 2-

1D] [ 1, 4Joweznr/0si8k) 41, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 2- y1Faarmer2¢1'1 /618830 )

10( 3- Chl or 0- 4- net hoxy- phenyl)18 (6- rretho%% pyridin-3-y1)41,2,4]triazolo[1,5
- a] pyrazin-2-A-amne ("C152") \ 15

(3-Chl or o- 4- net hoxy phenyl ) 48- ( 5- net hanesul fonyl -pyridin-3-yl)-
[1,2,4]triazolo[1,5-a] pyrazin-2-yli-amne ("C153") 20 30

(4 Met hoxy- phenyl ) - (8- pyri di n- 3- 1,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1)-am ne
("C154") 35 WO 2012/ 025186P EP 11/ 003830 - 136 -

(4- Met hoxy- phenyl ) - (8-t hi az 1IN, 2, 4]tr| agol o[ 1, 5-a] pyrazi n-2-yl)-am ne

(" C155")
N
5 F *d

-
White solid, 21.1 mg (yield: 30.1%), HPLC purity: 99.5%, Rt: 6.07 min,
observed [M+H]" 439.0; "H NMR (400 MHz, DMSO-dg): & [ppm] 8.24 (br s, 1H),
10 7.97 (m, 2H), 7.90 (s, 1H), 7.77 (m, 1H), 7.69 (d, J = 4.52 Hz, 2H), 7.49 (m,
2H), 7.36 (d, J = 7.76 Hz, 1H), 7.30 (m, 1H), 7.03 (s, 1H).

N°-(1-Benzyl-1H-indazol-6-yl)-N>-(3,5-dimethyl-phenyl)-[1,2,4]triazolo[1,5-

.5 a)pyrazine-2,8-diamine ("C63")
\

Q@R

Off white solid, 13 mg (yield: 5.1%), HPLC purity: 97.6%, Rt: 5.56 min,
observed [M+H]" 461.2.

25
N?-(3,5-Dimethyl-phenyl)-N2-(3-trifluoromethyl-phenyl)-[1,2,4]triazolo[1,5-
a)pyrazine-2,8-diamine ("C64")

ﬁ

30

H
F
-
35

White solid, 30.94 mg (yield: 14.1%), HPLC purity: 98.3%, Rt: 5.94 min,
observed [M+H]" 399.0.



10( 4- Met hoxy- phenyl ) - (8-pyrimdin-5-y1[1, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-a
m ne (" C156")

[ 8- (6- Amiwo-2pywazeisa- 3-y1) [ 1, 2, 41tri azol o[ 1, 5- a] pyr azi n- 2cy/Ep2¢idromB8hoxy- phe
nyl) - 20am ne ("Cl57")

512- (4- Met hoxy- phenyl am no) 41, 2, 4] tri azalpg[-1, 5- a] pyr azi n- 8- 4pyri di ne- 2-
carbonitrile ("C158") WD 2012/025186PCT/ EP2011/003830 - 137 -

542- (4- Met hoxy- phenyl am no)-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-y1Fni coti nonitr
ile ("C159")

10[ 8- (6- Di met hyl am no-pyridin-3-y1)41,2,4]triazol o[ 1, 5- a] pyrazin-2-yl]-(4-m
et hoxy- phe ( -

542- ( 4- Met hm/gap%gmf gm1%@9111’)'21 Hirpidazal 2-y|syitanyl-phenyii] NBE O ol
("C161") phenyl)-[1,2 4]tr|azolo[1 5- a]pyrazme—2 8-diamine ("C65"

5 N\
N
X
N
H
N
\

Light brown solid, 9.57 mg (yield: 3.8%), HPLC purity: 90.3%, Rt: 3.97 min,
observed [M+H]" 509.0.

15
6-[2-(3,5-Dimethoxy-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-ylamino}-2,2-
difluoro-4H-benzo[1,4]Joxazin-3-one ("C66")
~
0] 0]
20 SRS
\ ~N
> |
S SoTatvey
o5 Light brown solid, 13.1 mg (yield: 5.7%), HPLC purity: 93.4%, Rt: 4.73 min,
observed [M+H]" 470.0.
Nz—(3,5-Dimethoxy-phenyl)—Na-(B—triﬂuoromethyl-phenyl)—[1 ,2,4)triazolo[1,5-
a]pyrazine-2,8-diamine ("C67")
30

N\< N
N
35 j HO



(4- Met hoxy- phenyl ) 48- (4- met hy1- 3, 4-di hydr o- 2H pyri do[ 3, 2-b] [ 1, 4] oxazin-7-y1l
)- [1,2,4]triazol o[ 1, 5-a] pyrazin-2-ylFam ne ("Cl62") WD

2012/ 025186RCR/EFPEZG11/ 003830 - 138 - PCT/EP2011/003830
10( 4- Met hoxy- phenyl ) -[ 8- (6- met hoxy-pyridin-3-y1)-[1,2,4]triazol o[ 1, 5-a] pyra
zin-2- yl]-amne ("Cl63") - 107 -

[ 8- (5- Met hanesul f onyl - pyri din-3-yl1)41,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1]-(4-
20met hoxy- pheny1l) - am ne ("Cl164")

o S G T A L A 9 200 2

(3, 4-Di net h@WN}M“&Mh@MOI 5-y141, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-a
m ne (" Cl66")

Na-[3-ChIoro—4~(1 -methyl-1 H-imidazol-2-ylsuIfanyl)~phenyl]—Nz—(3-
trifluoromethyl-phenyl)-[1,2 4}triazolo[1,5-a]pyrazine-2,8-diamine ("C68")

10 N P F
Light brown solid, 9 mg (yield: 3.6%), HPLC purity: 90.1%, Rt: 4.55 min,
15 observed [M+H]" 517.0.

2,2-Difluoro-6-[2-(3-trifluoromethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-
ylamino}-4H-benzo[1 4]oxazin-3-one ("C69")

N\N
F
i > £ F
Off white solid, 38.7 mg (yield: 16.9%), HPLC purity: 97%, Rt: 5.32 min,
observed [M+H]" 478.0.

20

25

NB-(1 -Benzyl-1 H-indazol-6-y|)-N2—(3-triﬂuoromethyl-phenyl)—[1 ,2,4]triazolo[1,5-
a)pyrazine-2,8-diamine ("C70")

? N
HN N
N\< E
N
H

35 \



(3, 4- D nmet hoxy- phenyl )-(8-pyrimdin-5-y1[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)
- am ne ("Cl67") 20

[ 8- (6- Amiwo-2pyrazetise- 3-y1) 41, 2, 4] triazol o[ 1, 5- a] pyr azi n- PcyEP2¢13/0d38de net hoxy
phenyl) -am ne (" Cl168") 30

542- (3, 4- D met hoxy- phenyl am no) 41, 2, 4] 11080l o[ 1, 5- a] pyrazi n-8-y1Fpyri di ne-
2- carbonitrile ("C169") WO 2012/025186PCT/ EP2011/003830 - 140 - NH NI AN
r\\IN 5

512- I( 3, ?- gl;tgff;mw SO1RIN BH aThigoyfEld 21 #B44)| APRCopdrity- 98 BY6,aRH: B:68 tnld,ni cot i non
Itrile (" "

observed [M+H]" 501.0.

2,2-Difluoro-6-(2-m-tolylamino-[1,2 4ltriazolo[ 1,5-a]pyrazin-8-ylamino)-4H-

5
benzo[1,4]oxazin-3-one ("C71")
SR N
F :\ : N
>?> N J\ /©\
F o) N N hl
10 H
Light brown solid, 17.9 mg (yield: 7.2%), HPLC purity: 95.6%, Rt: 4.91 min,
observed [M+H]" 424.0.
15 N®-(1-Benzyl-1H-indazol-6-yl)-N*m-tolyl-[1,2 4]triazolo[1,5-a]pyrazine-2,8-

diamine ("C72")

J‘Q

HN N,

| N

20 Q N\/<
N N
\=

Light brown solid, 20.5 mg (yield: 7.9%), HPLC purity: 97.3%, Rt: 5.32 min,
25 observed [M+H]" 447.0.

Nz-m-TolyI-Ne-(B-triﬂuoromethyl-phenyl)—[1 .2 4)triazolo[1,5-a]pyrazine-2,8-
diamine ("C73")

0 5
HNJ\\(N\N
/
e lava
. H

35 F



(3, 4- D nmet hoxy- phenyl ) -[ 8- (6-di met hyl am no-pyridin-3-y1)-[1,2,4]triazolo[1,
5- a] pyrazin-2-ylFamne ("C171") 25

542- ( 3, 4-Wormetdmzss phenyl am no)41 2,4]triazol o 1, 5- a] pyrazinr2@1pds3pyri di n-
2-ol ("C172") )7---N------- --....y -0ON WO

2012/ 025186PCT/ EP2011/ 003830 - 141 - ~ - 109-

(3, 4- Di net hoxy- pheny1) 48- ( 6- net hoxy- pyridin-3-y1)41, 2,4]triazol o[ 1, 5-

a] pyrazi n-2-ylFam ne ("C174") \

(3, 4-Di et hoo}ﬁfvm@ydmdl%g@z ﬁ%t(gﬁém&sw T oY HPRYY ptit): §5 734, 1Rt 8.7 #nin,azol o[ 1,
5- 20a] pyrazin-2-yli-anmne

(4- Chl oro- pl@%elyequb'h%ﬁfho?, y141 2,41triazol o[ 1, 5-aj pyrazi n-2-y1l)-am ne
30("C176") - 142 -

2,2-Difluoro-6-(2-phenylamino-{1,2 4]triazolo[1,5-a]pyrazin-8-ylamino)-4H-

5
benzo[1,4]oxazin-3-one ("C74")
% C by @
10
Off white solid, 20.1 mg (yield: 8.5%), HPLC purity: 94.8%, Rt: 4.68 min,
observed [M+H]" 410.0.
15 Ne-(1 -Benzyl-1 H-indazol-6—yl)—N2-phenyl-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-

diamine ("C75")

)
N
H

Light brown solid, 11 mg (yield: 4.1%), HPLC purity: 98.5%, Rt: 5.12 min,
observed [M+H]" 433.0.

25
NZ-PhenyI-NB-(3-triﬂuoromethyl-phenyl)-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-
diamine ("C76")
FOF /~\
30 F N>\ <N\{“
\
N N)\N
H H

Off white solid, 40.94 mg (yield: 18%), HPLC purity: 99.3%, Rt: 5.54 min,

observed [M+H]" 371.0.
35



(4- Chl or o- phenyl ) - (8-thiazol -5-y1-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1)-am ne
("cirr)

(4-Cnl oravpherzym;}sw pyrimdin-5-y1[1, 2,4]triazol o[ 1, 5- aCmprawiimefB3y 1) - am n
e ("C178")

[ 8- (6- Ami no- pyr|d| n-3-y1)[ 1,2, 4] triazol-ol1D,5- a] pyr azi n- 2-y1] - (4- chl or o- Phen
yl)- am ne ("C179") 30

542- (4- Chl or o- phenyl amno)-[1,2,4]triazol o[ 1, 5-a] pyrazi n-8-yl1l1l-pyridi ne- 2-

e L NFRAL MO PREGTA R A amek) o

e ("C181") phenyl) [1 2,4]triazolo[1,5-a)pyrazine-2,8-diamine ("C77")
N/§\

)\\<N\
5 i

N S /

Off white solid, 41.3 mg (yield: 28.2%), HPLC purity: 92.3%, Rt: 6.64 min,

10
observed [M+H]" 477.0.
N?-{3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-N°-(3,5-dimethoxy-
phenyl)-[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("C78")

15

20 -6 : N\/

Off white solid, 11.8 mg (yield: 7.6%), HPLC purity: 94%, Rt: 3.97 min,
observed [M+H]" 509.0.

25
NZ[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-N°-m-tolyl-

[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("C79")

Ot Oy
N\ N
* N N/k,g \N’r\)

Light brown solid, 49.4 mg (yield: 27.8%), HPLC purity: 95.9%, Rt: 6.38 min,
observed [M+H]" 463.0; "H NMR (400 MHz, DMSO-ds): & [ppm] 9.96 (s, TH),
35 9.28 (s, 1H), 8.23 (d, J =4.44 Hz, 1H), 7.86 (d, J = 2.4 Hz, 1H), 7.73 (m, 3H),



(4-Chl or o- phenyl ) 18- ( 6-di net hyl am no- pyri di n-3-y1)41, 2,4]triazol o[ 1, 5-

al pyrazin-2-A-amne ("C182") 20 25

542- (4- Chwonotphersgl am no) 41, 2, 4] tri azol o[ 1, 5- a] pyr azi nP8TxEPpe1RW03sde N- 2- 01
("C183") 30 35 OH WD 2012/025186PCT/ EP2011/ 003830 - 144 -

(4- Chl or o- phenyl ) - [ 8- (4- met hyl - 3, 4- di hydAd--2H pyri do[ 3, 2-b] [ 1, 41oxazi n-7-y1
)- [1,2,4]triazol o[ 1, 5-a] pyrazin-2-ylFam ne ("C184") C

(4- Chl or o- pheny1) 48- ( 6- met hoxy- pyri din-3-y1)41,2,4]triazol o[ 1, 5-a] pyrazi n-2

-y1j am ne ("ZA8@9ed)J 19.48 Hz, 1H), 7.4 1H), 6.86 (m,
(4-Cnl oro- phenyl?(; 18- (5- rretzhan sul %)7%'(:;‘1 51*”1319 > )I’I azél o[ 1, 5-

al pyrazi n- 2-\)] 668 (e J(= BIE6HE, ‘]ZEI) 362 (s, 3H), 2.30 (s, 3H).

NZ-[3-Chloro-4-(1-methyl-1 H-imidazol-2-ylsuIfanyl)-phenyl]—NS-phenyI-
[1,2,4]triazolo[1 ,5-a]pyrazine-2,8-diamine ("C80™)

m Ww@

Off white solid, 43 mg (yield: 25%), HPLC purity: 96.4%, Rt: 3.78 min,
observed [M+H]" 449.0.
15

N?-(1-Benzyl-1H-indazol-6-yl)-N°-(3,5-dimethyl-phenyl)-[1,2 4]triazolo[1,5-
alpyrazine-2,8-diamine ("C81")

Oy 0
20 >\/<\ »\ N

Off white solid, 47.09 mg (yield: 31.9%), HPLC purity: 98.4%, Rt: 5.28 min,

25
observed [M+H]" 461.2, '"H NMR (400 MHz, DMSO-dg): 5 [ppm] 9.90 (s, 1H),
9.15 (s, 1H), 8.28 (s, 1H), 8.22(d, J = 4.44 Hz, 1H), 7.95 (s, 1H), 7.62 (m, 4H),
7.28 (m, 6H), 6.70 (s, 1H), 5.66 (s, 2H), 2.27 (s, 6H).

30

N?-(1-Benzyl-1H-indazol-6-yl)-N°-(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[ 1,5-
a)pyrazine-2,8-diamine ("C82")

35



30 35

Benzo[ 1, 2, 5] t hi adi azol -5-y1-(8-pyridin-3-yl1l11, 2,4]triazol o[ 1, 5-a] pyrazi n- 2-

YDami ne (WODRB#2/Rs1800O 2012/ 025186PCT/ EP2011/ 003830 - 14%C4/EP2011/003830

Benzo[ 1, 2, 5] t hi adi azol - 5-y1-(8-thiazol -5-y111, 2, 4]triazol o[ 1, 5-a] pyr azi n- 2-

y1l)- anine ("C188") - 112 -

Benzo[ 1, 2, 5] t hi adi azol -5-y1-(8-pyrimdin-5-y141, 2, 4]triazol o[ 1, 5-a] pyr azi n-

2-yl)- amine ("C189") \ N// NS \u,r_kK\\N/ \/

[ 8- (6- Ami no-pyridin-3-yl)41, 2, ﬁzol o[ 1, 5- a] pyrazi n-2- A-benzo[ 1, 2,5]thia
012

di azol -5-yl -am ne (" C199 ) ,\923186@1/ 003830 - 146 -
N
/
N

N
N H
5
—0
Off white solid, 54.16 mg (yield: 34.3%), HPLC purity: 96.3%, Rt: 5.04 min,
observed [M+H]" 493.0.
10

N?-(1-Benzyl-1H-indazol-6-yl)-N°-(3-trifluoromethyl-phenyl)-[1,2,4]triazolo[1,5-
a)pyrazine-2,8-diamine ("C83")

. N//\N—N /@\N/N
15 : >/(\ »\
NH N

Off white solid, 31.6 mg (yield: 19.7%), HPLC purity: 99.5%, Rt: 5.7 min,
20 observed [M+H]" 501.0.

N-(1-Benzyl-1H-indazol-6-yl)-N®-m-tolyl-{1,2,4]triazolo[1,5-a]pyrazine-2,8-
diamine ("C84")

25 N
— N
N//\N——N g:‘/
>/(\)\N
O " <§

NH

Off white solid, 50.32 mg (yield: 35.2%), HPLC purity: 98.5%, Rt: 5.06 min,
observed [M+H]" 447.0.

30

N%-(1-Benzyl-1H-indazol-6-yl)-N8-phenyl-[1,2 4]triazolo[1,5-a]pyrazine-2,8-
35 diamine ("C85")



5[ 2- (Benzo[ 1, 2, 51t hi adi azol - 5-yl am no) 11, 2, 41tri azol o[ 1, 5- aj pyr azi n- 8- 01-
pyridine-2-carbonitrile ("C191")

542- ( Benawplp/@hishi adi azol - 5-yl ami no)-[ 1, 2, 4] tri azol o[ PCHERp@y0EzsB3N- 8-yl | n
icotinonitrile ("C192") 15 20

Benzo[ 1, 2, 5] t hi adi azol - 5- y148- ( 6- di met iyl '@ no- pyri di n-3-y1) 41, 2, 4] tri azol o
[1,5- ajpyrazin-2-ylj-amne ("Cl193")

542- (Benzo[ 1, 2, 5] t hi adi azol -5-yl am no) 11, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 8- Apyr i
di n-2-o0l ("C194") - 147 -

Benzo[ 1, 2, 5] t hi adi azol - 5-y 118/’—(:Zl\rret hy1- 3 | hero 2H pyri do[ 3, 2-

10b] [ 1, 4] oxazin-7-yl)41, 2, 41N}Iiz£ (ﬁ\ Kll n-2-ylFam ne ("C195") / Nsi
N 15 X
20Benzo[ 1, 2, 51t hi adi azolL=5- y148- ( 6Nmet tﬁ)xy- pyridgin-3-y1)-[1,2,41tri azol o[ 1,
5- a] pyrazin-2- A-ami nem)

5

Off white solid, 20.51 mg (yield: 14.8%), HPLC purity: 96.9%, Rt: 4.91 min,
observed [M+H]" 433.3.

10 N°-(3,5-Dimethyl-phenyl)-N-(3-trifluoromethyl-phenyl)-{1,2 4ltriazolo[1,5-
aJpyrazine-2,8-diamine ("C86")

N\/)\\(\N\N ] F
\
s A

H

Off white solid, 46.2 mg (yield: 26.7%), HPLC purity: 97.5%, Rt: 5.63 min,

20 observed [M+H]" 399.0; "H NMR (400 MHz, DMSO-dg): § [ppm] 10.02 (s, 1H),
9.16 (s, 1H), 8.25 (d, J = 4.48 Hz, 1H), 8.18 (m, 1H), 7.95 (s, 1H), 7.62 (d, J =
4.48 Hz, 1H), 7.54 (m, 3H), 7.22 (d, J = 8.12 Hz, 1H), 6.69 (s, 1H), 2.27(s, 6H).

NS-(3,5-Dimethoxy-phenyl)—Nz-(3-triﬂuoromethyl-phenyl)~[1 ,2,4]triazolo[1,5-

25
a)pyrazine-2,8-diamine ("C87")
Y, F
0 N/§\ F F
I
N\
30 N N/I\

—O0
Off white solid, 19.7 mg (yield: 13.2%), HPLC purity: 99.1%, Rt: 5.43 min,
observed [M+H]" 431.0.

35



30Benzo[ 1, 2, 5] t hi adi azol - 5- y148- ( 5- met hanesul f onyl - pyri di n-3-y1) -
[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-A-amne ("C197") WD

2012/ 025186RCR/EBEFPBO11/ 003830 - 148 - PCT/EP2011/003830

(3, 5- D net hoxy- pheny1l) - (8-t hiazol - 5-y14],|, % 4]triazol o[ 1, 5-a] pyrazin-2-yl)-a
m ne 10(" C198") - 114~

(3, 5-Di net hoxy phenyl)-(8-pyrimdin-5-y1[ 1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)
- 20am ne ("C199")

[ 8- (6- Ami no- m‘*,tPhdnyu- —-§8L)rifﬂ.lox?orﬂbtrfwl@ﬁ@hﬂbér frigizb 16=é4pyrb12ir(632,!8-di met hoxy
30phenyl ) - a Cé%gnf/ WO 2012/ 025186PCT/ E 2011/ 03830 - 149 -

542 (3,5- D| ( lam no)-[1,2,4]triazol o[ 1, 5-a] pyrazin-8-ylJ-pyridin
e-2- 1OCarbon|tr| le ("C201") o/ F

F
\ N
5 N
@*HJ’\

Off white solid, 69.1 mg (yield: 53.6%), HPLC purity: 99.3%, Rt: 5.28 min,
observed [M+H]" 371.0.

10
Alternatively the following synthesis route can be applied:
_o L
15 cl —_— >= o o 2. hydroxylamine hydrochloride NH,
S==N HN Hunig's Base, MeOH/EtOH (1:1) /(
NT NH,  dioxane, rt, 2h ,& 2h1t,60°C 14h NN
N HN N 3
CI CI J
1 N
O\
20 SN 1.
| Pd(OAd), PheP, | 6
K,PO, . H
4 B(OH), dioxane, tt, 2h _ \>—N
1,2-dimethoxyethane, ’>— NH, Q
80°C 14 h 7
0
5 /
25

1-(3-Chloro-pyrazin-2-yl)-3-acetoxyethyl-urea

Lai &

’d

30 YT

N 5 ©
1 g (7.7 mmol) 3-Chloro-pyrazin-2-ylamine are dissolved in a mixture of 40 mi
DCM and 20 mi THF. Then 1 ml (8.5 mmol) of ethoxycarbonylthioisocyanate
are added. The resulting mixture is stirred 14 h at 46°C until by HPLC no

35 :
further formation of product is detectable. For work-up, the reaction mixture is



542- (3, 5- D net hoxy- phenyl am no) 41, 2, 41tri azol o[ 1, 5- a] pyrazi n-8-yl | 20ni cotin
onitrile ("C202")

30( 3, 5- Diwetzhpspheny 1) 48- ( 6- di met hyl am no- pyri di n- 3- y br4/Ep29djoosss@zol of 1,
5- a] pyrazin-2-ylFamne ("C203") WO 2012/ 025186PCT/ EP2011/ 003830 - 150 -
542- (3, 5- D net hoxy- phenyl am no) -[ 1, 2, 4]t Mazol o[ 1, 5- a] pyrazi n- 8-yl kpyri di n-
2-o0l 10("C204")

20( 3, 5- D net hoxy- phenyl ) 18- (4- et hy1- 3, 4- di hydr o- 2H pyri do[ 3, 2-b] [ 1, 4] oxazi

n-7- yl1) 41, Zohkenitrated inlvhcBoal R¥ ichdd e prod(tE ey 60672%5a)yellow3£bhd[) is
(3, 5- Di et hoxy- pheny1) 48- ( 6- met hoxy -Epl‘ldln 3-yI)- 2,4]triazol o[ 1, 5-

a] pyr azi n- 2-Ugeghntee pegbmactionwepwit oizﬁslmepp:mnmmm/ 003830
LCMS (method C): mass found (M+H", 261), HPLC (method D): Rt (min): 2.73
area % 62 (220 nm); 'H NMR (400 MHz, DMSO-dg): & [ppm] 11.99 (s, 1H),
9.63 (s, 1H), 9.39 (s, 1H), 8.27 (d, J = 4.48 Hz, 1H), 7.93 (d, J = 2.44 Hz, 1H),
7.63 (m, 1H), 7.57 (d, J = 4.48 Hz, 1H), 7.35 (s, 2H), 7.27 (d, J = 8.92 Hz, 1H),
6.55 (s, 1H), 2.25 (s, 6H).

10 8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamine
Cl

NN
/>_NH2

|\/N‘N

15 1.6 g (23.2 mmol) hydroxylamine hydrochloride are suspended in 20 ml of a
1:1 mixture of ethanol and methanol. Then 2.4 ml (13.9 mmol) DIPEA are
added and the mixture is stirred at ambient temperature for 1 h. At that time,
the reaction suspension is added to 2 g (4.6 mmol, 62 % content) 1-(3-chloro-

20 pyrazin-2-yl)-3-acetoxyethyl-urea and refluxed for 2 h. The reaction is cooled
to room temperature filtered and washed with water. The product is isolated
after drying in a vacuum oven (60 °C) (790 mg, 4.65 mmol, 100 %); LCMS
(method C): mass found (M+H", 170), HPLC (method D) Rt (min): 2.14 area %
100 (220 nm); 'H NMR (400 MHz, DMSO-dg) 5 [ppm] 8.83 (d, J = 4.3, 1H),

25

7.92 (d, J=4.3, 1H), 6.77 (s, 2H).

8-Pyridin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamine

=N NH,
30 A
NN
N —

100 mg (0.6 mmol) of 8-chloro-[1,2,4ltriazolo[1,5-a]pyrazin-2-ylamine, 50 mg 2-

dicyclohexylphosphino-2',6'-dimethoxybiphenyl (0,2 eq., 0.1 mmol), 149 mg
35

(1.8 mmol) sodium hydrogencarbonate, 3 ml ethyleneglycole ether and 1 ml of

de-ionized water are mixed in glass vial. 86 mg (0.72 mmol, 1,2 eq.) of



- 151 -
(3, 5- Di net hoxy- pheny1) 48- ( 5- net hanesul fonyl - pyridi n-3-y1)41, 2,4]triazol of 1,
5- 10a] pywezbre/@2siggFam ne (" C207") PCT/EP2011/003830
(8-Pyridin-3-yl141, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1)-(4-trifl uoronethoxy-phen
yl) 20ami ne ("C208") r\r N/ - 116 -
(8-Thi azol - 5- yl[ 1,2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-(4-trifl uoronethoxy-phen
yl)- 30am ne ("C209") WD 2012/025186PCT/ EP2011/003830 - 152 -
g8'1;°yr ;m gg"peﬁrd}ﬂe[ -3, b%réb(lfz'a%?cpbﬂi[ dd R RIPY6R6hE 18 el dudptrisidd. IByoRMRIBeRy - phe

y -

a canula, mtrogen is bubbled through the suspension for a few minutes. After

that time, 13 mg palladium(Il)acetate (0,1 eq., 0.05 mmol) are added, the vial

is closed with a septum and the reaction mixture is heated to 90°C, stirring 14

> h.
Another 43 mg pyridine-3-boronic acid (0,6 eq.), 50 mg 2-dicyclohexyl-
phosphino-2',6'-dimethoxybiphenyl! (0,2 &q.) und 13 mg palladium acetate (0,1
eq.) are added and the reaction is heated again to 90 °C for 14 h. The reaction
10 is filtered over celite which is consequently washed with ethanol. The filtrate is

concentrated in vacuo. The resulting 180 mg crude product are absorbed to
Isolute HM-N and purified on Silica 60. Fractions containing the desired
product are combined and concentrated in vacuo. The desired product is thus

15 isolated as a reddish-brown solid in 17% yield (21 mg, LCMS (method: polar-
TFA.M): mass found (M+H", 213), HPLC (method D) Rt (min): 2.08 area %
100 (220 nm); '"H NMR (400 MHz, DMSO-dg) 6 [ppm] 9.80 (dd, J=2.2, 0.8,
1H), 8.96 —8.92 (m, 1H), 8.74 (d, J=4.2, 1H), 8.70 (dd, J= 4.8, 1.7, 1H), 8.15
(d, J=4.2, 1H), 7.60 (ddd, J = 8.1, 4.8, 0.8, 1H), 6.65 (s, 2H).

20
Compounds of this type can be converted further yielding similar compounds
to the ones prepared in the abovementioned examples "C1"-"C59" by
standard Buchwald coupling conditions.
25
Benzo[1,2,5]thiadiazol-5-yl-(8-chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("B10")
Z N,
Sha
Ci \I\‘l
NN
NS
35 100 mg (0.6 mmol) of 8-pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamine, 190

mg (0.9 mmol) 5-bromo-2,1,3-benzothiadiazole, 68 mg (0.1 mmol) 9,9-



[ 8-(6-AmM no-pyridin-3-yl)41, 2,4]triazolo[1, 5-al pyrazin-2-yl1]-(4-trifluorone
t hoxyphenyl )-am ne ("C211") 20

542- (4- Trwbl2ovasms hoxy- phenyl ami no) 11, 2, 4] tri azol o[ 1, 5Pajrmpe@aionssde Apyr i di
ne-2-carbonitrile ("C212") FXF

542- (4-Tri f1 uor onet hoxy- phenyl am no) 41,-2 41t ri azol o[ 1, 5- a] pyr azi n- 8- Ani cot i
nonitrile ("C213") - 153 -

[ 8- (6-Di nmet hyl am no-pyridin-3-0)[1,2,41triazol o[ 1, 5-a] pyrazi n-2-y1] - (4-

trifluor orretdw.émm?g%ks)(di%ﬁbﬁfﬁlpﬁb&?t;hﬂb)xaﬁt e é*?sf g[glmsz_a g]1mol) cesium

542- (4-Trifl uoronet ho>§jy- p en%/ am no) 41, 2, 4’?t riazo pyrazin-8-ylJpyri
34 mg bis 1

di n-2-ol (" G2tonate an (dibenzylideneacetone)palladium are dissolved in

1 Soal pyr iy SRR S R a3 Prddyde phow 4557 2L
formation of the product (LCMS (method C): mass found (M+H", 303), HPLC

5
(method D) Rt (min): 3.07.

Following compounds are synthesized analogously to "C2"

10 (8-Phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-(3,4,5-trimethoxy-phenyl)-amine
("ng")

| H
N
15 D S
~ N—N N
\—/
/O

(2-Methyl-2H-pyrazol-3-yl)-(8-phenyl-[1,2,4]triazolo[1,5-a)pyrazin-2-yl)-amine
(lngO")

g ﬁ
N
25 @/N\E: Ny
\—/

(2,5-Dimethyl-2H-pyrazol-3-yl)-(8-phenyl-[1,2 4]triazolo[1,5-alpyrazin-2-yl)-
amine ("C91")

e
— 0,
a

20

30

35



-(6- Met hoxy-pyridin-3-yl1)41,2, 4]triazol o[ 1, 5-a] pyrazi n-2-yl1]-(4-
fl uor onet hoxy- phenyl )-am ne ("C217")

8- ( 5- Meohararsisbonyl - pyri di n-3-y1) 41, 2, 4] tri azol o[ 1, Pcajgryoianisss@-y1l] - (4
rifluoronethoxy-phenyl)-am ne ("C218")
4-Di f1 uor omet hoxy- pheny1) - (8- pyri di n-138y141, 2, 4] tri azol o[ 1, 5- a] pyr azi n- 2
-yl)- amine ("C219") WD 2012/025186PCT/ EP2011/003830 - 155 -
(4-Di fl uoronet hoxy-phenyl)-(8-thiazol -5-y141, 2, 4]triazol o[ 1, 5- a] pyr azi n-2-y
1)- 10ami ne (4- DV|-5- -1H- -3-yv)~(8- - i - razin-2-
(4-Di fluor orgetlﬁé,%%lhg@?t)hy% él:{pg)/rr?ﬁld? K') 5(38 ;P{]Efylznﬁtﬂtl“%zz% [(;|[51?£an] pyrazi n-2
-y1) - ani ne W)-@ane {"C:R"R5

[8
tri
20[
-t
30(

10 - .
(2-Methyl-1H-benzimidazol-5-yl)-(8-phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-

amine ("C93")
' Kﬁ”%@
~ T T
H o/

Benzo[1,2,5]thiadiazol-5-yl-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

20
("094")
H
N\(N
25 N NN N
—/
30 (1,5-Dimethyl-1H-pyrazol-3-yl)-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-

amine ("C95")

35 \/(Nj}“/N\"\'(\r:\_\/N



[ 8- (6- Ami no- pyri di n- 3- y1)41 2,4]triazol o[ 1, 5- a] pyrazi n-2-y1] - (4-difl uoronet
hoxyphenyl )-am ne ("C222") 30 35 F F - 156

542- ( 4- Diwbuorxuretshoxy - phenyl am no) 11, 2 41tri azol o[ 1, 5- arpyepraailnedBid] -
pyridine-2-carbonitrile ("C223") F r

512-(4-Di fl uor onet hoxy- phenyl am no) 41, 213% riazol o[ 1, 5-a] pyrazi n-8-y1] -
nicotinonitrile ("C224")

20(4-Di f 1 uor omet hoxy- pheny1) 48- ( 6- di net hyl am no- pyri di n- 3-y1) -

[1.2, 4] tri azolMethyb1Rlgwazsl Ry R-(8-Phell-N1e2 4thaZsio)t  5-alpyratin-2-yl)-amine

("C96")
; H
N
TN~
N—N N—N N
/ \—/

10 (1-Methyl-1H-indazol-5-yl)-(8-phenyl{1,2,4]triazolo[1,5-a}pyrazin-2-yl)-amine
("097")

H
N
74 N
/ \—/

(1H-Indazol-6-yl)-(8-phenyl-[1,2,4ltriazolo[1,5-a]pyrazin-2-yl)-amine ("C98")

20
H H N
SOGRee
\ Ny Yy
\—/

25
(1H-Indazol-5-yl)-(8-phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C99")

H
N
30 C@W@
N N—n N
H \ ——/

35 (1H-Benzimidazol-5-yl)-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
(IIC 1 00")



25
30542- (4- Di f1 uor onet hoxy- phenyl am no) 41, 2, 41tri azol o[ 1, 5-a] pyrazi n-8-y1l1-
pyri di n- 2vol20(2/0G23B6") - 157 - PCT/EP2011/003830

(4-Di fl uoronet hoxy-phenyl ) -[ 8- (4-net hyl % 4- di hydr o- 2H pyri do[ 3, 2-

10b] [ 1, 4] oxazin-7-yl1)41,2,4]triazol of 1,’§- Q]'pyr azin-2-yll-amne ("QC227") F
--( F 15FIN 20

(4-Di fl uoronet hoxy- phenyl ) 48- ( 6- met hoxy-pyridin-3-yl1)41,2,4]triazol o[ 1, 5-
a] pyrazi n-2-ylFam ne ("C228") 30
(4-Di fluoromet hoxy-phenyl)-[ 8- (5-nmet hanesul f

-pyridin-3-yl)-
[1,2,4]jtriazolo[1,5-a] pyrazin-2-yHl-am ne ( '

g")" - 158 -

Benzoxazol-6-yl-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine ("C101")

10
H
N
CLT I
N—N N
\—/
15
(1H-Benzotriazol-5-yl)-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
(IIC1 02")
20 H
) NYN
N LY $
A N—nN N
H \N——/
25

(1-Methyl-1H-indazol-6-yl)-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("C1 03")

\ H
N
_

4-(8-Phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamino)-benzamide ("C104")
35



(4- Et hoxy-phenyl)-(8-pyridin-3-y1[1, 2,41tri azol o[ 1, 5-a] pyrazi n-2-y1)-am ne

10("C230") 15 --/

(4- Et hoxywphery2¥1s68- t hi azol -5-y1[ 1, 2, 4] tri azol o[ 1, 5- a] pgrarer126383) - am ne

("Cc231") 25

(4- Et hoxy-phenyl)-(8-pyrimdin-5-y1[1, 2,13]1t‘ri azol o[ 1, 5-a] pyrazin-2-yl)-amn
e ("C232") - 159 -

[ 8-(6-Am no-pyridin-3-y1)[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1]-(4-ethoxy-pher
W )- amne ("C233") 10

542- (4- Et hoxy- phenyl am ng) 41, triazol o[ 1, 5-a] pyrazin-8-yll-pyridine-2-
carbonitrile ("C234") NH
20542- (4- Et hoxy- phenyl aiino) 42, 4] t>4;q;ol o[ ] pyrazi n-8-A-ni cotinonitri
le ("C235") N

AN

° K/IN

(1-Methyl-1H-benzoimidazol-5-yl)-(8-phenyl-[1,2, 4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C105")

10
H
N\\/N
4 |
<::©/ N—N \ N
15 / \—/
5-(8-Phenyl-[1,2 4]triazolo[1,5-a)pyrazin-2-ylamino)-1,3-dihydro-indol-2-one
("C1 06")
20
H
N
~IL
NN N

{8-[3-(2-Amino—ethoxy)—phenyl]—[1',2,4]triazolo[1 ,5-a]pyrazin-2-yl}-(3,5-
dimethoxy-phenyl)-amine ("C107")

30
| H ' ©
¥y . N
N
N— N
_0

\—/
35



30

[ 8- (6-D net hyl am no-pyridin-3-y1)41,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl]-(4-eth
oxypheny IWveammesE6C236") WO 2012/ 025186PCT/ EP2011/ 003880/EP26/003830

542- (4- Et hoxy- phenyl am no) 41, 2, 4] tri azol o&l 5- a] pyrazi n- 8- A-pyri di n- 2- ol
("C237")

(4- Et hoxy- phenyl ) - 18- (4-net hyl - 3, 4-di hydr o- 2H pyri do[ 3, 2-b] [ 1, 41oxazin-7-y1l
)- [1,2,4]triazol o[ 1, 5-a] pyrazin-2-A-amne ("C238") / HN 25 30

4-Eth ,
E y1] - anyn2®fi‘cc%g@'ﬁ@'ﬁ@y°ﬁﬁénw¥hirw>q1 3, bl 18- by Pl i} Berddanikiaz i n-

5 | H
N
N\'\\}(\ \
N N
\__/

10 ‘
3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-N-(2-

dimethylamino-ethyl)-benzamide ("C109")
‘ o]
15 ; ¢ \
N
O T\
Ny \
\—/
_0

20
(3,5-Dimethoxy-phenyl)-[8-(1H-pyrazol-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-

amine (“C110")
~" “NH
| H o
0. N N
25 N\( N\
N—n A N
\—/
e

30 (3,5-Dimethoxy-phenyl)-[8-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-
alpyrazin-2-yl}-amine ("C111")

35



(4- Et hoxy- phenyl ) 48- ( 5- net hanesul f onyl - pyri di n-3-y1) 41, 2, 41tri azol o[ 1, 5-

al pyrazin-2-yl]-amne ("C240") 10

[ 4- (8 Pyrwdiznt23»y®41, 2, 4] tri azol o 1, 5- a] pyr azi n- 2-yl am moyAppenypossset hanol
20("C241") H NY ) NN\ NN 25/ [4-(8-Thjazol -5-y111

,2,4jtriazol o[ 1, 5-a] pyrazi n- 2-yl am no) -pifehyi | - net hanol (" C242") WO

2012/ 025186PCT/ EP2011/ 003830 - 162 -

[4-(8-Pyrimdin-5-y1[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl am no) - phenyqg- net hano
| ("C243") N/ \ N\/

10{448- (6- Ami no-pyridin-3-yl)41, 2, 4]tr|azo 0[1 5-a] pyrazi n- 2-yl am no] - pheny
1}- nmethanol ("C244")

20542- ( 4- Hydr oxynet hyI | henyl armno)41 2, tr/ azol o[ 1, 5- a] pyrazi n- 8- A-pyri di
ne- 2-carbonitrile (" 525\3@/

5

(3,5-Dimethoxy-phenyl)-[8-(1H-pyrazol-4-y1)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-
0 amine ("c112")

. U QJ

{8-[3-(3-Amino-propoxy)-phenyl}-[1,2,4]triazolo[1,5-a]pyrazin-2-yi}-(3,5-

20 dimethoxy-phenyl)-amine ("C113")
| [ ] %Q
© N\( \_\_
25
_©

[8-(3-Aminomethyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(3,5-dimethoxy-
30 phenyl)-amine ("C114")

l H § >_\
o) N NH,
N\f \ ¢
N—n N
; \—/
0
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512- (4- Hydr oxynet hyl - phenyl am no) 41, 2, 4] tri azol o[ 1, 5- a] pyrazi n- 8- Ani coti non
itrile ("C246") WD 2012/ 025186PCT/ EP2011/ 003830 - 163 -

{448- ( 6- Ijvoat)fzydzmhno pyridin-3-yl1)11, 2,4]triazol o 1, 5- acpyerawiineB3y| am noF
10phenyl } - met hanol (" C247")

542- (4- Hydroxyrret hyl - phenyl am no) 41, 2, 4]1@41 azol o[ 1, 5- a] pyrazi n- 8- A-pyridi n2
02-ol ("C248")

{448- (4- Met hyl- 3, 4-di hydro- 2H pyrido[ 3, 2-b] [ 1, 4] oxazin-7-y1) 11, 2,4]triazolo
[1,5- 30a] pyrraezwmgouhar’e %theggewdér@éémaeh ?n@ﬁ&dh - 164 -

20{ 448- (5- Met hanesul f ony din-3-y1)41,2,4]triazol o[ 1, 5- a]ﬁyrazm 2-ylam
i no] - phenyljRbEHaHEY (rpettzzsg A): 95%, RT 3.23 mln LCMS: (method A) 377.0 (M+H),

RT. 3.14 min, 95%:;
"HNMR (400 MHz, DMSO-dg): d [ppm] 10.03 (s, 1H), 8.93 (d, J = 4.20 Hz, 1H),

5

8.77 (td, J = 6.99, 1.92 Hz, 1H), 8.61 (s, 1H), 8.24 (s, 1H), 7.60-7.54 (m, 2H),

7.04 (d, J=2.20 Hz, 2H), 6.13 (t, J = 2.20 Hz, 1H), 5.47 (br s, 2H), 3.98 (s,

2H), 3.76 (s, 6H).
10

3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-phenol
15 ("C115")

| H H
N
e
Ny
20
_O

3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-N-(2-
25 hydroxy-1,1-dimethyl-ethyl)-benzamide ("C116")

o~

30

\ S

35



30[ 8- (3- Am nonet hyl - pheny1) 11, 2, 4] tri azol o[ 1, 5-a] pyrazi n-2-y1] - (3, 5-di et ho
Xy- phenyl)-anine ("C252") WD 2012/025186PCT/ EP2011/ 003830 - 165 - 10
[ 8- (3- Amiwormeidnestsphenyl) -[ 1, 2, 4] tri azol o[ 1, 5- a] pyr azi nP2TxyEPpe1(14e38806 phol i n-
4-yl| phenyl) - am ne ("C253") 20The conpound is synthesized as described in
met hod 2. HPLC purity (Method A): 96% RE2: 13 nin, (Max), 93.80% (254nn);
LCVS: (nethod A) 402.0 (M+tH), RT. 2.02 min; 1HNVR (400 MHz, DVSO-cl6): 6
[ppm] 9.77 (s, 1H), 8.87 (d, J = 4.00 Hz, 1H), 8.67-8.63 (m 2H), 7.69 (d,
J = 254.2 He- 3,6- [§2ne7th6 nyl . in3Y1; ra%l(d J
5 00 e H){4-'fﬁ3ﬂ(90 o ny)ﬁb gﬁ)mng) [€|92 @ﬁnaz]olc[145 é’;’pﬁéz %"%] -p§ 450
He, 4H) . 1y|}-acetam|de ("C117“) |
[ 8- (3- Ani nonet hy(- phenyl) /[1 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1] - (6- net hoxy30p
yridin-3-yl)-amne ("C25 WD 2012/ 025186PCT/ EP2011/ 003830 - 166 - The
conpound i s synthesized a§ described in nmethod 2.

5 NH,
NH
- :
/ \
—o0 N_ \ | N

k/l
N
10 X

(3,5-Dimethoxy-phenyl)-(8-p-tolyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

("C118")
15 o/
NH
I

20 K/lN

4-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-phenol
("C 1 1 9")
25

NH
I
N\

30

(3,5-Dimethoxy-phenyl)-[8-(4-methoxy-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-

35 yl}-amine ("C120")



HPLC purity (nmethod A): 98% RT 2.34 mn; LCMS: (nethod A) 348.0 (MtH), RT.
2.26 mn; 101H NWR (400 MHz, DVsO-d6): 6 [ppn] 9.99 (s, 1H), 8.93 (d, J =
4.00 Hz, wbi2p1282868. 80 (m 1H), 8.64 (s, 1H), 8.53 (d, pdTAP4010003430 1H),
8.25-8.22 (m 3H), 8.06 (dd, J = 8.00, 4.00 Hz, 1H), 7.66-7.65 (m 2H),
6.85 (d, J = 8.00 Hz, 1H), 4.14 (s, 2Hr,1286.82 (s, 3H). 15

5-[8-(3- Am nonet hyl - phenyl )-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl am no] -1, 3-

di hydr o-i ndol-2-one ("C255")

2-{442- (3, 5- D net hoxy- phenyl am no)-[1, 2,4]triazol o[ 1, 5-a] pyrazi n- 8-ylFpheny
1}- 302-nmethyl-propionitgy le ("C256") o/ WD 2012/ 025186PCT/ EP2011/ 003830

- 167 - The conpound is s¥nthesized as described in nmethod 2. HPLC purity
(method A): 96% RT 5.10 m CMS: (nmethod A) 415.3 (MHH), RT. 4.87 mn; 1H

NMR (400 MHz, DMBO-d6): .04 (s, 1H), 8.92 (d, J = 4.40 Hz, 1H),
8.73 (d, J = 8.00 Hz, 2H) )78/24 (p—N) = N1H), 7.71 (d, J = 8.00 Hz,
2H), 7503(d, J= 2.00 Hz~02H), 6.§3 (i, 0 Hz, 1H), 3.75 (s, 6H),
1.75(s, 6H). h

3-[2-(3,5-Dimethoxy-phenylamino)-{1,2 4]triazolo[1,5-a]pyrazin-8-yl}-N-(3-

10 . . .
dimethylamino-propyl)-benzamide ("C121")
o
| H
N
N\f \ ¢ HN—\_\
15 N—N N N—
—/ /
_O
(3,5-Dimethoxy-phenyl)-[8-(1H-indazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-
20 amine ("C122")
H
o— N\N
\ Y,
25
el
\N/N\/'
(3,5-Dimethoxy-phenyl)-{8-(1H-indazol-5-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yi]-
30

amine ("C123")

35



2- Met hyl - 2- {442- (4- nor phol i n-4-yl - phenyl am no) 41, 2, 41tri azol o[ 1, 5- a] pyrazi n
-8- yl]-phenyl}-propionitrile ("C257") The conpound is synthesized as
descri bedvorromebbd 2. 20HPLC purity (nethod A): 99% RPC3/EF01MI00E830 CVS!
(rmethod A) 440.0 (M+H), RT 3.67 mn; 1H NI\/R(400M—IZ DMSO-d6): 6 [ ppn
9.78 (s, 1H), 8.88 (d, J = 4.00 Hz, 1H;,128.74 (d, J = 8.00 Hz, 2H), 8.20
(d, J = 4.00 Hz, 1H), 7.73 (d, J =8.00 Hz, 2H), 7. 60 (d, J =8.00 Hz, 2H),
6.95 (d, J =8.00 Hz, 2H), 3.73 (t, J = 4.00 Hz, 4H), 25 3.03 (t, J = 4.00
Hz, 4H), 1. 75 (s, 6H)

2- {442 (6- Met hoxy- pyri di n- 3- yI amno)-[1, 2, 4]ﬂr|azol o[ 1, 5- a] pyrazi n-8-yliphe
nyl}-2-nmethyl-propionitrile ("C258") The conpound is

synt hesi zed as described in nmethod 2. / 1 025186PCT/ EP2011/ 003830 -
168 - HPLC purity (method A) ‘ 1 LCVS: (nethod A) 386.0
(MeH), RT. 4.06 min; 1N\ 6 [ppm 9.97 (s, 1H), 8.89
(d, J5 8.00 Hz, 1H), 5 , 2H), 8.54 (d, J = 2.80 Hz,
1H), 8.24 (d, J = 4.00 Hz; . J= 10.00, 4.00 Hz, 1H), 7.73 (d,
J 8.00 Hz, 2H), 6.85(d, J 8. 00 —2xH), 3.82 (s, 3H), 175(s 6H) .

2- thhyl 2- {412 (2- oxo- 2, 3 hydr o- 1Hi ndol-5-yl am no) 41, 2, 4] tri azol o[ 1, 5-
10a] pyr azi n-8-yl1] - phenyl} propionitrile ("C259") N

(3,5-Dimethoxy-phenyl)-[8-(1H-indol-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-

10
amine ("C124")
H
N
o /
15 ‘ =N
h N/< N\)
N
N W
20 {8-[3-(2-Amino-ethoxy)-phenyl)-[1,2,4]triazolo[1,5-a)pyrazin-2-yl}-(3,5-dimethyl-

phenyl)-amine ("C125")

3-[2-(3,5-Dimethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-benzamide

30 ("C126")
NH,
H
N (0]
N\( \ \;
; j N—\ N
\—/
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(.

(3, 5- Di net hoxy- pheny1)-(8-quinolin-3-y111, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-
am ne (" GROQ6)2/025186he conpound is synt hesi zed as descri lpet/EPRo1TBOISOE 2.
HPLC purity (nmethod A): 98% RT 3.74 mn; LCVMS: (nethod A) 399.2 (M+H), RT.
3.71 mn; 351H NVR (400 MHz, DMBO-d6): -828ppni 10.10 (s, 1H), 10.04 (d, J =
3.20 Hz, 1H), 9.63 (d, J = 3.20 Hz, 1H), 9.00 (d, J = 4.00 Hz, 1H), 8.33
(d, J = 4.00 Hz, WD 2012/025186PCT/EP2011/003830 - 169 - 1H), 8.14-8.12
(m 2H), 7.89-7.85 (m 1H), 774770(m 1H), 7.06 (d, J = 4.00 Hz, 2H),
6.15 (t, J = 2.00 Hz, 1H), 3.76 (s, 6H).

(3, 5- Di et hdREHewfhylammnaethydr3-2-63. 5dimethydphengiactiop)t] 152 Ajtpgzelelind2-y1) -
am ne (" 026 hesi zed as described in nethod 2.
15HPLC puri tJE’Yrr?% %‘&lligéﬂ%%éﬂaﬁ (EoS sk et A (method A) 424.3 (MkH),
RT. 2.43 min; 1H NVR (400 MHz, DIVBOd6) 6 [ppni 1Q.04 (d J = 2.00 Hz,
1H), %86(5, 1H), 9.64 (d, J 4.00 Hz, 1 8. 95 (d J 4.00 Hz, 1H),
8.29 (d, J = 4.00 Hz, 1H), 812 (tw J= 8.00 : 89785(m 1H)

7.74-7.70 (m 1H), 7.64-7.61 20 N{ﬁzw 6. 97 (d, B 0y Hz, 2H), 3.74 (t,
00 N g W
O F

J = 4.00 Hz, 4H), 3.04 (t, J e . \1
olin N&/NZ 4] triazol o[ 4, 5-a] pyrazin-2-yl

(6- Met hoxy- pyridin-3-yl)-(8-
)- 25am ne ("C262")

10
(3,5-Dimethyl-phenyi)-[8-(1H-pyrazol-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yi]-
amine ("C128") .

N

20 (3,5-Dimethyl-phenyl)-[8-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yl}-amine ("C129")

\

"

25 N \/
Y
: N—N N

\—/

30 (3,5-Dimethyl-phenyl)-[8-(1H-pyrazol-4-y))-{1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
amine ("C130")

35



The conpound is synthesized as described in nmethod 2. 35HPLC purity (nethod
A): 100% RT 2.78 nmin, LCMS: (nmethod A) 370.0 (MtH), RT. 2.68 nmin; WO
2012/ 0251M86RC/EFPEG11/ 003830 - 170 - 1H NVR (400 MHz, PEB@PIE)008B3§ pp
10.04 (d, J= 2.00 Hz, 2H), 9.61 (d, J = éoo Hz, 1H), 8.97 (d, J = 4.00 Hz,
1H), 8.56 (d, J = 3.60 Hz, 1H), 8.32-8. § 9(m lH) 8.14-8.05 (m 3H),
7.89-7.85 (m 1H), 7.74-7.70 (m 1H), 6.88 (d, J = 12.00 Hz, 1H), 3.83 (s,
3H) .

5-(8-Qinolin-3-y1[1,2,4]triazolo[ 1, 5- a]pyrazm 2-yl am no) -1, 3-di hydro-indo
1-2- one ("C263") The conmpound is synt he5| zed as described in nethod 2.
15HPLC purity (method A): 95% RT 2.61 NCVB: (method A) 394.0 (M+H),
RT. 2.55 min, 93.71% (Max), 95.192% (254 )/ 1H NVR (400 MHz, DMSO-d6): 6

[ ppm 10.25 (s, 1H), 10 00 : 1H) 9.95 (s, 1H) 9.66 (s,

1H), 8.97 (d, J = 4.00 8130 yu{J = 4.00 Hz, 201H), 8.12 (t, J =
4.00 Wz, 2H), 7.87 (t, J 200 HM—NH). N.69-7.67 (m 2H), 7.54 (d, J=
8.00 Hz, 1H), 6.80 (d, J= §.00 Hz, 1H§_,_Z§ 52 (s, 2H).

(3, 5- D net hoxy- phenyl )-(8-quinolin-7-y111, 2, 4]triazol o[ 1, 5-a] pyrazi n-2-yl)-
am ne 25("C264") WD 2012/ 025186PCT/ EP2011/ 003830 - 171 - 9.00-8.97 (m

2H), 8.77 (d, J = 8.00 Hz, 1H), 8.45-8.43 (m 1H), 8.32-8.30 (m 1H),
8.14(d, J= g8q6- (HZAmidtD—proboﬁﬂt) bﬁldnylgﬁ @4ﬁﬂazéioppsfészyr%\hﬁm2?l}qaﬂd J =2.00
Hz, 2H), 6.13(t, J 1H)

(4- Morqghol i rﬂ'mewlmk@ayl))amlaecmﬂm%1 )n- 7 y141 2 4]triazol o[ 1, 5-a] pyrazi n-2-y

1)- am ne ("C265")
(;Wﬁi
N—N

15
[8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo{1,5-a]pyrazin-2-yl}-(3,5-dimethyl-
phenyl)-amine ("C132")
20 H
N NH,
S
N—nN N
\—/
25

3-[2-(3,5-Dimethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-phenol
("C1 33")

30 N
\Q/N\\/ D
N—N N
\—r/
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The conpound is synthesized as described in nmethod 2. 15HPLC purity (nethod
A): 99% RT 2.34 min; LCVMS: (nethod A) 424.0 (MtH), RT. 2.34 min; 1H NWR
(400 MHz,wONBQ/SISs 6 [pprﬂ 9.92 (s, 1H), 9 66 (s, 1H), PETAR2q1d 03830 = 4. 20,
3.60 Hz, 1H), 8.94 (d, J 4.00 Hz, 1H), 78 (dd, J 8.00, 4.00 Hz, 1H),
8.43 (d, J= 8.00 Hz, 1H), 8. 28 (d, J -vﬂ3ﬂ} Hz, 1H), 8.15 (d, J = 8.00 Hz,
1H), 7.64-7.59 (m 3H), 6.95 (d, J = 8.00 Hz, 2H), 3.74 (t, J = 4.00 Hz,
4H), 3.03 (t, J = 4.00 Hz, 4H)

(6- Met hoxy- p:y ( T .l lipyrazin-2-yl
)- 25am ne b?ﬁ@ﬂéhglﬁ&ﬁl%@gﬁ@?égkf% 8%%8@%@2?{7%%@(?1 00, 4.00
Hz, 1H), 8. Qlly((rdxy-\] EdnnelOyFEthym@enzanide(mmn"): 8. 00 Hz, 1H), 8.58 (d, J =
4.00 Hz, 1H), 8.44 (d, J 8.00 Hz, 1H), 8.31 (d, J = 4.00 Hz, 1H), 8.16
(d, J=8.00 Hz, 1H), 8.05 (dd, J= 11. 60, 00 Ho, 1H), 7.62 (dd, J = 8.00,
4.00 Hz, 1H), 6.86 (d, J = 8.00 Hz, 1H)
5-( 8- @unolln7y1[124]tr|az o[ 1y 5-2a] mno) 1, 3-di hydro-indo
| -2- one ("C267") 15TH PO N\ S gynt hesized as escribed in nethod
2. HPLC purity (nethod A) 2.47\mn (method A) 394.0 (MHH),
RT. 2.33 nin; 1H NVR (400 W&, DvedNde):Ne [ppni 10.25 (s, 1H), 10.02 (s,
1H), 9.68 (s, 201H), 9.01(dd J = 4. 1.72 Hz, 1H), 8.96 (d, J = 4.24
Hz, 1H), 8.78 (dd, J 8.68, 1.72 Hz, 1H) 844(d, J =-7.68 Hz, 1H), 8.28
(d, J = 4.20 Hz, 1H), 8 16 (d, J= 8. 68 Hz, 1H), 7.68 (s, 1H), 7.63-7.60(m

1H), 745 =8.38, 2.16 Hz, 1H), 6.80 (d, J= 8.40 Hz, 1H), 3.5
||:|)|) 1@ (dfi-{4 fz (3% Slmet%yl phenylamrr?o) -[1,2 4]tr§azolo[1 5-a]pyrazin- 8-3'/_? pyrazoF1-( S

25342- (3, 5- 41,2, 4]t | o[ 1, 5- 8-yl h I
‘. 0268() HOQ'FEEMdQQWSIW no) Jtriazol of a] pyrazi n-8-y1] - pheno

NH,
O, A
15 N

N

20 (3,5-Dimethyl-phenyl)-(8-p-tolyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("C 1 36")

NH
25 >?‘T

N

|
g

30

4-[2-(3,5-Dimethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-phenol
("C 1 37")

35



The conpound is synthesized as described in nethod 2. WO

2012/ 025186PCT/ EP2011/ 003830 - 173 - 5 HPLC purity (nmethod A): 99% Rl
4.13 m n;wbGMR/026188t hod A) 364.0 (M+H), RT. 4.03 min; 1lRCK¥R2¢14003850z,
DVSO-d6): 6 [ppm 10.01 (s, 1H), 9.64(s, 1H), 8.88 (d, J = 8.00 Hz, 1H),
8.24-8.20 (m 2H), 8.10-8.09 (m 1H), 7134(t J 8.00 Hz, 1H), 7.04(d, J
= 4.00 Hz, 2H), 6.95-6.92(m 1H), 6.11 (t, J 400Hz 1H) 3.75(s, 6H).
3-[2-(4-Morpholin-4-yl-phenylam no)-[1, 2, 4]tr|azol o[ 1, 5- a] pyrazi n- 8-yl] - phe
nol 10("C269") The conmpound is synt hesi zed as described in method 2.
HPLC purity (method A): 4% RT 2.68 mn, LCMS: (nethod A) 389.0 (MtH), RT.
2.66 mn; 201H NWMR (40 DVSO-d6): 6 [ppm 9. 75 (s, 1H), 9.63 (s, 1H),
8.84 (d, J = 4.00 Hz, X X (d, J:OOdéiz 816(d J 4.00 Hz,
1H), 8.08 (t, J = 2.80 } . OOHz 35(t, J =
8.00 Hz, 1H), 6.95-6.9 400Hz 4H), 3. 02 (t, J =
4.00 Hgz, 4H). 25
342- (6- Met hoxy- pyri di n- 3-yl am ng ,4]triazol o[ 1, 5-a] pyrazi n-8-yl | - phenol
("C270") WO 2012/ 025186PCT/ EP20 003830 - 174 - 1H NMR (400 MHz,

DVSO- d6) : 6[ppn'] 9.95 (s, 1H), 9.65 (s, 1H), 8.85 (d, J 4.00 Hz, 1H),
853(dJ 3.20 Hz, 1H),820818m2,807806m1|—|) 803(dd

J =8.00 4 (9% H?meﬂ'm phgnﬁfs[é k4 m]etﬁoZy Bﬁellm_%) [1112_04’]tngzgl%[“ g a]ﬂyrazm42 Qlﬂ He,

10 amine ("C138")

O_
H
N
Wﬁ
N—n \N
\__/

15
N-(3-Dimethylamino-propyl)-3-[2-(3,5-dimethyl-phenylamino)-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-benzamide ("C139")
» p—(
25
(3,5-Dimethyl-phenyl)-[8-(1H-indazol-4-yI)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-
amine ("C140")
N
30 \

35



51H), 6.93 (d, J = 4.00 Hz, 1H), 3.81 (s, 3H.

518- ( 3- Hydr oxy- phenyl1) 41, 2, 4] tri azol o[ 1, 5- a] pyrazi n-2-yl am no] - 1, 3- di hydr oi
ndol - 2- orw0(201222318py OH 20 PCT/EP2011/003830
N-{342- (3, 5- D net hoxy- phenyl am no) 41, 2, 4]tri azol o[ 1, 5- a] pyrazi n-8-y11l- The
compound i s synthesized as descri bed i n W& +hod 2. 30HPLC purity (method A):
95% RI 4.14 min, LCVS: (nethod A) 441.0 (M+tH), RT. 4.11 min; 1H NWR (400
MHz, DMSO-d6): 6 [ppm 10.01 (s, 1H), 9.92 (s, 1H), 8.93 (d, J = 4.00 Hz,

1 7.5 (109 bf“*s%ph@"ﬁ%w T2 Mfeedofo ey 2ylo o
2H), 35 6. 1Zar(\me(JC131BO Hz, 3.75 (s, 6H), 3.03 (s, 3H. WO

2012/ 025186PCT/ EP2011/ 003830 - 175 -

N-{312- (4- Mor phol i n-4-yl - phenyl am no) 41, 284] tri azol o[ 1, 5- a] pyr azi n- 8-y1] -
phenyl} - et hanesul f onam de (" C273") e ®onmpound i s synthesized as
descriged in nmethod 2. HPLC purity ( A): 97% RT 2.83 mn, LCVE:

(method A) 466.3 (MrH), RT. 2468 H NVR (400 MHz, DVBSO-d6): 6 [ppni
9.92 (s, 1H), 9.75 (s, . = 4.00 Hz, 1H), 8.59 (d, J = 8.00
Hz, 1H), 8.44-8.43 (m 1), Us. 2 = 4.00 Hz, 1H), 7.60 (d, J = 8.00

Hz. 2H). 7.54 (t, J = 8.00 Hz, 1H)\.Z/38-7.35 (m 1H),

10
(3,5-Dimethyl-phenyl)-[8-(1H-indol-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine
("C142")
H
N
15 %
=N
QA N\)
S
20
(3-Chloro-4-methoxy-phenyl)-(8-pyridin-3-yl-[1,2 4]triazolo[1,5-alpyrazin-2-yl)-
amine ("C143")
H
05 N\(N \_/
an
~ N—N N
\—/
c
30

(3-Chloro-4-methoxy-phenyl)-(8-thiazol-5-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C144")
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6.94 (d, J = 12.00 Hz, 2H), 3.73 (t, J = 4.00 Hz, 4H), 3.03-3.01 (m 7H).
20 N-{312-(6- Met hoxy-pyridin-3-ylam no)4l, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl]-
phenyl ymawbanesubfsenan de ("C274") \ ,0 ,S-- \HHN \\ O pNy/&pridiuboddzo The
conmpound i s synthesized as described in nmethod 2. 30HPLC purity (nethod A):
98% RT 3.06 nmin; LCMS: (nethod A) 412.-0133wH), RT. 3.03 nin; 1H NVR (400
MHz, DMSO-d6): 6 [ppm 9.94 (s, 2H), 8.89 (d, J = 4.00 Hz, 1H), 8.55-8.53
(m 2H), 8.47-8.46 (m 1H), 8.24 (d, J = 4.00 Hz, 1H), 8.07 (dd, J =
358.00, 4.00 Hz, 1H), 7.55 (t, J=8.00 Hz, 1H), 7.37 (d, J = 8.00 Hz, 1H),
6.83 (d, J= 8.92 Hz, 1H), 3.82 (s, 3H), s, 3H. WO
2012/ 025186PCT/ EP2011/ 003830 - 17& -
5-

N-{342- (2- 0x0- 2, 3-di hydr o- 1Hindod- 5- y am $1,2,4jtriazol o[ 1, 5-a] Pyrazin-
8- ylyphenyl ynet hanesul f ona '
15342- (3, 5- D net hoxy- phgny S
ide ("4276") O

(3-Chloro-4-methoxy-phenyl)-(8-pyrimidin-5-yi-[1,2,4]triazolo[ 1 ,5-alpyrazin-2-
yh)-amine ("C145")

10
N
oo\ Y
\(\
~ Ny N
15 =/

Cl
[8-(6-Amino-pyridin-3-yl)-[1,2,4}triazolo[1,5-a)pyrazin-2-yl]-(3-chloro-4-methoxy-
phenyl)-amine ("C146")

\
20 NH
e
(o N/ \ |
N . N
l
NG
25

5-[2-(3-Chloro-4-methoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
pyridine-2-carbonitrile ("C147")

30 \ NH N
7
S
a N \ I

N
I
‘\/N
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The conpound is synthesized as described in nmethod 2. 25HPLC purity (nethod
A): 98% RI 3.68 mn; LCVS: (method A) 391.3 (MtH), RT. 3.53 min; 1H NWR
(400 MHz,wONBQ/d8)Ss 6 [ ppn] 10.05 (s, 1H), 9.04 (t, J =péT@P2042/0038B), 8. 95
(d, J= 4.00 Hz, 1H), 8.90-8.87 (m 1H), 8.30-8.25 (m 1H), 8.11 (s, 1H),
308.01-7.99 (m 1H), 7.64 (t, J = 8.00°" ,4'1H), 7.48 (s, 1H), 7.03 (d, J =
4.00 Hz, 2H), 6.12 (t, J= 2.40 Hz, 1H), 3.74 (s, 6H).

342- (4- Mor phol i n-4-yl - phenyl am no) 41, 2, 4] tri azol o[ 1, 5- a] pyrazi n-8-yl i benzam
ide ("C277")5-[2M3-ZWlcto0R HiRGFp RERAAA a&,@qtﬁazﬁgﬂ:5-a]p@rézi|N8Tﬁp conpound
is synthesized as described in method 2. PLC purity (method A): 98% RT
2.45 min; LONERUNQRlrigGCARBMG. 0 (MrH), RT. 2.43 nmin; 1H NVR (400 MHz,
DVSO-d6): 6 [ppm 9.81 (s, 1H), 9.14 (t, J = 3.60 Hz, 1H), 8.90(d, J = 4.00
Hz, 1H), 8.87-8.84(m 1H), 8.22(d, J = 4.0y Hz, 1H), 8.10(s, 1H), 7.99 (dd,
J= 6.00, 4.00 Hz, 1H), \7.6 61 (m 3H), .49 (s, 1H), 6.94 (d, J = 8.00
Hz, 2Hy, 3.74 (t, 'u@“i 3.02 ( J = 4.00 Hz, 4H).

342- (6- Met hoxy- pyri di n- 3- yl/am no) 4171, 4] ol o[ 1, 5-a] pyrazi n-8-y1] -
benzam de (" C278") The cconpou i hegi zed as described in nmethod 2.
25HPLC purity (nmethod A): 98% R ' LCVS: (nethod A) 362.0 (M+H),

10
(3-Chloro-4-methoxy-phenyl)-[8-(6-dimethylamino-pyridin-3-yl)-

[1.,2,4}triazolo[1,5-a]pyrazin-2-yl]-amine ("C149")

\o——@—m |
15 wh‘\
a N \ . I
K/lN

20 5-[2-(3-Chloro-4-methoxy-phenylamino)-[1,2 4]triazolo[1,5-a)pyrazin-8-yl]-
pyridin-2-ol ("C150")
\
" OH
25 5 >/'\'\‘j 7~ |
N N
|
NGB!
30

(3-Chloro-4-methoxy-phenyl)-[8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-
b][1,4]Joxazin-7-yl)-[1,2,4}triazolo[1,5-a]pyrazin-2-yl}-amine ("C151")
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e

2.45 min; 1H NVR (400 MHz, DMBO-d6): 6 [ppni 10.00 (s, 1H), 9.13 (t, J
3.60 Hz, 1H), 8.91 (d, J = 4.00 Hz, 1H), 8.85-8.82 (m 1H), 8.51 (d, J =
.00 Hz, welp18n266(d, 30 = 4.00 Hz, 1H), 8.11 (dd, J PCREPOI11408B60 Hz,

4

2H), 8.01-7.99 (m 1H), 7.66 (t, J = 8.00 Hz, 1H), 7.49 (s, 1H), 6.84 (d, J
= 8.00 Hz, 1H), 3.82 (s, 3H). -135 -

342- (2-0xo0- 2, 3-di hydro-1Hindol-5-ylamno)-[1, 2,4]triazol o[ 1, 5-a] pyrazi n- 8-
yl] - benzam de ("C279") WD 2012/025186PCT/ EP2011/003830 - 178 - 10

412- (3, 5- Di et hoxy- phen\él am no) 41, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl | -benzam d
e ("C280") N 20The c is synthesized as described in nmethod 2.
HPLC purity (nmethod A): RT 3.60 mn, LCVS: (nmethod A) 391.3 (MtH), RT.
3.47 min; 1H NWR (400 O d6): 6 [ppm 10.07(s, 1H), 8.96(d, J = 4.00
Hz, 25 1H), 8.80(d, J= 8. Hz, 2H), 8.27 (d, J = 4.00 Hz, 1H), 8.12 (s,
1H), 8.05- 8.03 (m 2HmHN 7.52 (br s, fH), 7.03 (d, J= 2.40 Hz, 2H), 6.13
(t, J 5 4.00 Hz, 1H), 3. : )
4-1 2- (4- Mor phol i n- 4-yl - pfienyl am [1,R,4]triazol o[ 1, 5-a] pyrazin-8-yl]-
benzam de ("C281") / \ HNHg

10 (3-Chloro-4-methoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[ 1,5-
a]pyrazin-2-yl}-amine ("C152")

\ Q N;\ )
. N = ~
15 “ N<N)\'/©/
g

(3-Chloro-4-methoxy-phenyl)-{8-(5-methanesulfonyl-pyridin-3-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("C153")

20
i
\ —S—0
el
=
// N
a N\ \ S |N

25 K/IN

(4-Methoxy-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a)pyrazin-2-yl)-amine

("C154")
H \ /
N
Y~
. N—N N
\—/

30

35



WO 2012/ 025186PCT/ EP2011/ 003830 - 179 - The conpound is synthesized as
described in nmethod 2. HPLC purity (nmethod A): 97% RT 2.33 mn, LCMS:

(et hod Ayo4itv@sisktH), RT. 2.32 min; 1H NVR (400 MHz, BiB@Pd@)L008B3¢ ppm
9.83 (s, 1H, 8.91 (d, J = 4.00 Hz, 1H), 8.79 (dd, J= 8.00, 4.00 Hz, 2H),
8.22 (d, J= 4.00 Hz, 1H), 8.10(s, 1H), -8365 (dd, J= 6.00, 4.00 Hz, 2H),
7.61-7.58(m 2H), 7.50 (s, 1H), 6.95(d, J = 8.00 Hz, 2H), 3.73 (t, J = 4.00
Hz, 4H), 3.03 (t, J = 4.00 Hz, 4H)

4-[2-(6- Met yl]-
benzam de (Q%%W&Wﬂgngnxbﬁﬁb% 5&%12%%?'%%%%%8%3%0% fdsrﬂ'sgnt hesi zed
as descri bed'Ct55t%t hod 2. HPLC purity (nmethod A) 98% RT 2.52 min,
LCVS: (nethod A) 362.0 20(M+H), RT. 2.39 min; 1H NWVR (400 MHz, DMSO-d6): 6
[ppm 10.02 (s, 1H), 8.92 (d, J = 4.20 Hz, H) 8.77 (d, J = 8.48 Hz, 2H),
8.55 (d, J = 2.80 Hz, 1H), 8.26 (d, J Hz, 1H), 8.11-8.02 (m 4H),
7.51 (&5, 1H), 685(d J= 8. s(s 3H).

442- ( 2- 0xo0- 2, 3-di hydro- 1H- i ) 2,4]triazol o[ 1, 5-a] pyrazin-8-y
11- benzam de (" C283") . ) NLO \

(8-Bi phenyl -2-y1[ 1, 2,4]t¥1azolo[ 1,5 ']'\p_jam n-2-yl)-(3, 5-di met hoxy- phenyl) -
am ne ("C284")

10 (4-Methoxy-phenyl)-(8-pyrimidin-5-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("C 1 56")

j AN
N
H —
N
~ N—N N
\__/

[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-methoxy-phenyl)-
20 amine ("C157")

\
O,
N

25
9-[2-(4-Methoxy-phenylamino)-[1,2,4]triazolo[1,5-a)pyrazin-8-yli}-pyridine-2-
carbonitrile ("C158")
30
g
=
>‘N | o
NQ \ =N

35 &IN



20The conpound i s synthesized as described in method 2. HPLC purity (nethod
A): 97% RT 5.06 min; LCVMS: (nethod A) 424.2 (M+tH), RT. 5.10 m n; 1H NWR
(400 MHz,wONB/dS)Ss 6 [ppm 9.81 (s, 1H), 8.80 (d, J = 2co@®rbinio283¢), 8.00
(d, J =4.00 Hz, 1H), 7.72 (d, J = 2.00 Hz, 1H), 7.63-7.59 (m 1H),
7.54-7.50 (m 2H), 7.18-7.12 (m 3H), 7.%8&-7.06 (m 2H), 6.84 (d, J = 3.60
Hz, 2H), 6.08 (t, J= 4.00 Hz, 1H), 3.70 (s, 6H).

(8-Bi phenyl -2-y1[ 1, 2,41triazol o[ 1, 5-a] pyrazi n-2-y1) - (4- nor phol i n-4-yl - pheny
1) - 30ami ne 4. Metho REAA R 9 / n-88/iJ-nicotinonitrile

10( 8- Bi phenyl [20@21[1 )W?trl azol?&)ﬁ w%ﬁ%??%ﬁ??' 8y?l‘rr]\s\t hoxy- pyri di n- 3-
y1)- amne ((" H 151\ O -NNN-NN\ _/ The conpound is synthesized as
described in net hod 2. HPLC purity (method A): 99% RT 3.98 min;
LCMS: (nethod A) 395.0 (M+H), 20RT. 3.89 m H NVR (400 M—Iz DVSO-d6): 6
[ppm 9.72 (s, 1H), 8.77 (d, J 4.00 Hz, J 400Hz 1H),
8.02 &, J = 4.00 Hz, 1H), 7. 85 7H83 (m 1 \ .70 (d, I 8 00 Hz, 1H),
7.64-7.60 (m 1H), 7.55-7. .12(m 3H), 709707(m 2H) ,

6.80 (d, J= 12.00 Hz, 1H), A
5- (8- Bi phenyl - 2-y1[ 1, 2 M4} tr™~azél o] 1,%=a) pyraei n- 2-yl ani no) - 1, 3- di hydr o-i ndo
| -2- one ("C287") WO 20I2/ 025186PCT/ EP 003830
10 [8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(4-methoxy-
phenyl)-amine ("C160")
I
= sUOn
15 |
>
p’
5-[2-(4-Methoxy-phenylamino)-{1,2 4]triazolo[1,5-a]pyrazin-8-yl]-pyridin-2-o}
20 (|IC161II)
\
< > N OH
N
N N
25 !
(4-Methoxy-phenyl)-[8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine ("C162")
30

35



- 182- 10
(3, 5- Di net hoxy- pheny1) 48- ( 2- phenoxy- pheny1) 41, 2, 41tri azol o[ 1, 5- a] pyr azi n- 2-
y11- am new("20RAR5186 20The conpound is synthesized as eesmp2diedoisso net hod
2. HPLC purity (method A): 95% RT 5.09 nmin; LCMS: (nmethod A) 440.3 (MH),
RT. 5.01 mn; 1H NVR (400 Mz, CDCI3): -638ppni 8.31 (d, J= 4.00 Hz, 1H),
8.10 (d, J = 4.00 25Hz, 1H), 7.77 (dd, J= 7.00, 2.00 Hz, 1H), 7.49-7.44 (m
1H, 7.31-7.27 (m 1H), 7.22-7.18 (m 2H), 7.10-7.06 (m 2H), 6.99-6.94 (m
3H), 6.82 (d, J = 2.80 Hz, 2 6.17 (t, J= 4.00 Hz, 1H), 3.82 (s, 6H).

(4- Mor phol i n-4-yl - phenyl ) 48- phenoxy- phenyl )41, 2, 4] triazol o[ 1, 5-a] pyrazi n
-2- 3001-amne ("C289") 2012/ 025186PCT/ EP2011/ 003830 - 183 - The
conmpound i s synthesi zed scribed in method 2. HPLC purity (nethod A):
98% RT 3.68 nin; LCMVS: hod A) 465.3 (MtH), RT. 3.62 nmin; 1H NWMR (400
MHz, DMBO-d6): 6 [ppn F@,ﬂo (s 1H), 8/81 (d, J = 4.00 Hz, 1H), 8.08 (d, J
= 4.0 Hz, 1H), 7.71 (dd) QN 4 Hz, 1H), 7.54-7.49 (m 3H),
7.32-7.28 (m 1H), 7.26-7.2 7.03-6.98 (m 2H), 6.93-6.89 (m 4H),
3.72 (t, J = 4.00 Hz, 4H =.00Hz,4H).

(6- Met hoxy- pyr| di n- 3-y1) 48- henyl )41, 2,4]tri azol o[ 1, 5- al pyrazi n-
2- yl]-am ne ("C290")

10 .
(4-Methoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-
yll-amine ("C163")

\
o—< >—m
N

15 N%\ \
[8-(5-Methanesulfonyl-pyridin-3-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yI]-(4-

20
methoxy-phenyl)-amine ("C164")

o
H \ / 1
N\(N
25 D
~ N—n N
—/
(3,4-Dimethoxy-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
30 ("C165")

NH
s %\ [
35 K/!N



The conpound is synthesized as described in nmethod 2. 20HPLC purity (nethod
A): 98% RT 4.14 min, LCVS: (method A) 411.0 (MtH), RT. 4.15 min; 1H NWR
(400 MHz,wONB/dS)Ss 6 [ppn] 9.84 (s, 1H), 8.82 (d, J = &co®pbimi/00ddpg 8. 45
(d, J = 4.00 Hz, 1H), 8.12 (d, J = 4.00 Hz, 1H), 7.92-7.91 (m 1H), 7.72-
25 7.70 (m 1H), 7.54-7.50 (m 1H), 7.313&- J = 8.00 Hz, 1H), 7.23 (t, J =
8.00 Hz, 2H), 7.03-7.01 (m 2H), 6.90-6.89 (m 2H), 6.81 (d, J= 12.00 Hz,
1H), 3.80 (s, 3H).

5-[ 8- ( 2- Phenoxy- phenyl) [1,2,4]triazol o[ 1, 5-a] pyrazin-2-ylam no] -1, 3-di hydr
030i ndo1- 2-on4T§E0291 WD 2012/ 025186PCT/ EP2011/ 003830 - 184 - 5 10 i

[ 8- (3- Ani no-(B rnythqwmﬂplwmwzhxqul bakbl 8[Alirezaloby Sealpyraziny2yl)(@NEEIi net h
oxypheny1) - a(r@'gﬁ () C292") 15 20 The conpound is synthesized as descri bed
in method 1 ‘Epuruty(msthod A): 99% RT 3.07 min, LCVS. (method A)
377.3 (M+H), RT. 3\97 m 251H NVR (400 MHz, DIVBOd6) 6 [ppm 9.90 (s,
1H), &88 (d, J = 490 NH817(dJ 4.00 Hz, 1H), 6.99 (t, J =

800Hz 1H), 6.91 (d, .0 5(d J = 8.00 Hz, 2H), 6.08
(t, J = 3.20 Hz, 1H)), (s, 37 193(s 3H).
30[ 8- (3 Am no- 2- nethy-FOphenyI) 4]tr az 0[1 5- a] pyrazi n-2-y1] - (4- nor pho
lin-4- yl-phenyl)-arnine ("C293"
10
(3,4-Dimethoxy-phenyl)-(8-pyrimidin-5-yl-[1,2,4]triazolo[1,5-a)pyrazin-2-yl)-
amine ("C167")
\
15 NH
) | Nﬁ
NQ \ N
I
G
20
[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a)pyrazin-2-yl]-(3,4-dimethoxy-
phenyl)-amine ("C168")
30

5-[2-(3,4-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-pyridine-2-
carbonitrile ("C169")

35



WO 2012/ 025186PCT/ EP2011/ 003830 - 185 - 5N The compound is synthesized as
described in nmethod 1. HPLC purity (nethod A): 98% R 1.93 mn; LCME:
(et hod Ayo402/@s(sst-tH), RT. 1.81 min; 101H NVMR (400 MHz pcDVBEH1d6O)3836 [ ppm
9.64 (s, 1H), 8.84-8.82 (m 1H), 8.12 (d, J = 4.00 Hz, 1H), 7.51-7.47 (m
2H), 6.99 (t, J = 4.00 Hz, 1H), 6.91-6-980(m 2H), 6.76-6.73 (m 2H), 4.99
(s, 2H, 3.72 (t, J =8.00 Hz, 4H), 3.00 (t, J = 4.00 Hz, 4H), 1.91 (s,
3H). 15
[ 8- (3- Ami no- 2- net hyl - pheny
yridin-3-yl)-amne (" 4"
synt hesi zed as descri be ho 1. 25HP &P ity (method A): 99% RT
2.16 mn; LCVMs: (nethod A) 348. &FFIX' 2°P6 mn; 1H NVR (400 MHz,
DVSO- d6) : 6 [pprr] 9.84 (5,° 1H) 8'5'\85 d, /m 36 Hz, 1H), 8.46-8.45(m
1H), 8.16(d, J 4.32 Hz, 1H), 7.9 J 8. 92, 2. 84 Hz, 1H), 7.01 (t,
J=7.63 Hz, 1H), 6.81-6. 74(m 3H), 0 (s 2H), 3.32 (s, 3H), 1.93 (s, 30
3H).
548- ( 3- Am no- 2- net hyl - phenyl ) 41, 2, 41tri azol o[ 1, 5- a] pyrazi n-2-yl am no] - 1, 3-
di hydr o-i ndol - 2- one ("C295")
5-[2-(3,4-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yi]-

nicotinonitrile ("C170")

,2,4]triazol o[ 1, 5-a] pyrazi n-2-y1] - (6- net hoxyp
: 2 --. )7-- NN 20\, \ N The conpound is
[

10 \
NH
N A
—0 N< \ |
| Xy
N
15

(3,4-Dimethoxy-phenyl)-[8-(6-dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-
ajpyrazin-2-yl]-amine ("C171")

NH |

A
—oO0 & |

N N

I

NG
5-[2-(3,4-Dimethoxy-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl]-pyridin-2-ol
("C172")

20 \

25

30

35 (3,4-Dimethoxy-phenyl)-[8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-
yl)-{1,2,4]triazolo[1,5-alpyrazin-2-yl}-amine ("C173")



WO 2012/ 025186PCT/ EP2011/ 003830 - 186 - The conpound is synthesized as
described in nmethod 1. HPLC purity (nmethod A): 95% RT 3.52 mn; LCMS:

(met hod Ayo2e/@sevtH), RT. 1.90 min; 101H NVR (400 MHz pcDIVBOH1d6)3836 [ ppm
10.22 (s, 1H), 9.76 (s, 1H), 8.85 (d, J= 4.36 Hz, 1H), 8.13 (d, J= 4.00 Hz,
1H), 7.53 (s, 1H), 7.44-7.42 (m 1H), 71@@ (t, J = 7.72 Hz, 1H), 6.76-6.72
(m 3H), 5.01 (br s, 2H), 3.47 (s, 2H), 1.92 (s, 3H). 15

4-tert-Butyl -N-{312- (3, 5-di met hoxy- phenyl am no) 11, 2, 4] tri azol o[ 1, 5- a] pyr azi
n- 8-y1]-2-nethyl - phenyl}-benzam de ("C296") NH ThI N \1 N CG-N The
conpound i s synthesized as descri bed Whod 3. HPLC purity (nethod A):
100% RT 5.44 min; LCVS: (nethod A) 537. 3 (d\/I+H) RT. 5.35 min; 1H NWVR (400
MHz, DVBO- d6): 6 [pprﬂ 9. (d J = 2H), 8.94 (d, J = 4.00 Hz,
1H), 8.22 (d, J =4 Hz .00, 4.00 Hz, 2H) 7. 55-
7.53 (m 3H), 7.48- 7.46 .00 Hz, 1H), 6.91 (d, J =
4.00 2H), 6.09 (t, 6H), 2.15 (s, 3H), 1.31
(s, 95:)2 - 187 -

N- (342- (3, 5- D net hoxy- phenyl aM4l 2, tri azol o[ 1, 5-a] pyrazi n-8-yl1] - 2-
met hyl - pheny11-3-trifl uor omet hyl - bymade (" C297") of 5 10

(3,4-Dimethoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[1,5-
alpyrazin-2-yl}-amine ("C174")

R0

10

15

(3,4-Dimethoxy-phenyl)-[8-(5-methanesulfonyl-pyridin-3-yl)-[1,2,4]triazolo[1,5-
20 ajpyrazin-2-yl}-amine ("C175")

NH
>‘\ [

Sae
Ny
25 IN g o

\

(4-Chloro-phenyl)-(8-pyridin-3-yi-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine

("C1 76")
H N\ /
N
/O/N\E\\ \
a N N

30
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The conpound is synthesized as described in nmethod 3. HPLC purity (nethod
A): 97% RT 5.12 min; LCVMS: (nmethod A) 549.0 (MtH), RT. 4.95 min; 151H NWR
(400 MHz,wONBO/d8)85 6 [ ppn] 10.31 (s, 1H), 9.96 (s, 1H) pCc&EP2010003830 = 4. 00
Hz, 1H), 8.33-8.29 (m 2H), 8.23 (d, J = 4.00 Hz, 1H), 7.98 (d, J = 8.00
Hz, 1H), 7.80 (t, J= 8.00 Hz, 1H), 7.581%#256(m 1H), 7.49(d, J = 8.00 Hz,
1H), 7.38 (t, J = 8.00 Hz, 1H), 6.91 (d, J = 2.40 Hz, 2H), 6.09 (t, J =
3.20 Hz, 1H), 3.70 (s, 6H), 2.16 (s, 3H). 20
4-tert-Butyl -N-{2-nmet hyl-342- (4-norphol i n-4-yl - phenyl am no) -
[1,2,4]triazol o] 1, 5-a] pyrazi n-8-yl] - phenyl}-benzam de ("C298") 0O N 30
The corrpound41(§1lemaphesyl);‘éﬂitMaZQiéetlr[‘1 tihﬂ]yrilaimdﬂ tﬁaa]nyraap@eylbam'w ( met hod

98% RTDM LCVs: (method A) 562.3 (MtH), RT. 4.20 min; 351H NWR
(400M—Iz §n 6[pprr] 9.95 (s, 1H), 9.71 (s, 1H), 8.89 (d, J = 4.00
Hz, 1H), 8.18 (d, J 4.00 Hz, 1H), 7.94 (dd, J = 6.40, 2.80 Hz, 2H), -
188 - 5 7.55-7.46 (m 6H), 7.36 (t, J =8.00 1H), 6.91 (d, J = 8.00 Hz,
2H), 3.72 (t, J = 4.00 Hz, 4H), 3 00 (t, J \f 4/00 Hz, 4H), 2.14 (s, 3H),

S

N (2- Met hy1- 342- ( 4- nor phol#n- 2 - ptré am/no) 41, 2, 41tri azol o[ 1, 5-a] pyrazin
8-yl yphenyl }-3-trifluor 0:2& (N\C299") 10 C. --N The conpound
i s synthesized as descrjbed met hoo™18. N

10
(4-Chloro-phenyl)-(8-pyrimidin-5-yl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("C178")
15 72BN
H
N\rN
D
20

[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo]1,5-a)pyrazin-2-yl}-(4-chloro-phenyl)-
amine ("C179")

c NH
. - i

30
5-[2-(4-Chloro-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-pyridine-2-
carbonitrile ("C180")

35



15 HPLC purity (nethod A): 97% RT 3.91 mn, LCVS: (nmethod A) 574.0 (MtH),
RT. 3.81 min; 1H NWR (400 Mz, DMSO-d6): 6 [ppm 10.32 (s, 1H), 9.71 (s,
1H), 8. 90wOadp1202s5184. 00 Hz, 1H), 8. 33-8. 30(m 2H), 8. 18( e#CcTEP28.100388iz, 1H),
7.98(d, J = 208.00 Hz, 1H), 7.80 (t, J 8.00 Hz, 1H), 7.55.7.47 (m 4H),
7.38 (t, J:800Hz 1H), 692690(m §I=I) 3.72 (t, J = 4.00 Hz, 4H),
3.01 (t, J =8.00 Hz, 4H), 2.15 (s, 3H).

25( 3, 5- D net hoxy- phenyl ) 48- (1- et hy1l- 1H pyrazol -4-y1) 41, 2, 41tri azol o[ 1, 5-
a] pyrazi n-2-yiyam ne (" C30Q: The conpound is synthesized as descri bed
in method 1. 35HPLC purdt A: 97% RT 3.64 min, LCMS: (nethod A)
352.0 (M+H), RT. 3.5 ninh;, \ 1/003830 - 189 - 1H NMR
(400 MHz, DVMSO-d6): 6 [ppnm 9.92 ( (d, J = 4.32 Hz, 1H), 8.65
(s, 1H), 8.40 (s, 1H), 8.06 (d, JN= , 7.02 (d, J = 2.24 Hz,
2H), 6.12(t, J= 2.16 Hz, 1H), 3.96 776 (s, 6H).

5(3, 55 met hoxy phenyl) -[ 8- ( 1H pyr agol yl) 41,2, 4]triazol o[ 1, 5-a] pyrazi n- 2
-A- amne ("C301") o/ N 15The co%ﬁnd is synthesized as described in
met hod 1. HPLC purity (nethod A): 95% RT 3.34 min, LCMS: (nethod A) 338.0
(MtH), RT. 3.23 min; :

5-[2-(4-Chloro-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl]-nicotinonitrile

("C181")
10
—N
H \ 7/
N
Y
a N—N N
15 \—/
(4-Chloro-phenyl)-[8-(6-dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1 ,5-
a]pyrazin-2-yl}-amine ("C182")
20
NH
N
>/\
N \
25
5-[2-(4-Chloro-phenylamino)-[1,2,4]triazolo[1 ,5-a]pyrazin-8-yl]-pyridin-2-ol
(IIC183II)
30 :::
d NH
>’\N Pz OH
) |
. N

N
|
NGB
35



1H NVR (400 MHz, DVMBO-d6): 6 [ppm 13.40 (s, 1H), 9.90 (s, 1H), 8.73-
208.71 (m 2H), 8.44 (d, J = 1.76 Hz, 1H), 8.06 (d, J = 4.28 Hz, 1H), 7.02
(d, J = 2avdQotdz2sBk), 6.12 (t, J = 2. 20 Hz, 1H), 3.76 (®CTAHR011/003830

(3, 5- D net hoxy- phenyl) 48- ( 1H pyrazol - % )11, 2,4]triazol o[ 1, 5- a] pyrazi n-2-y
1] - amne ("C302") WD 2012/ 025186PCT/ E 671/003830 - 190 - O- The
conpound i s synthesized as described in nmethod 1. HPLC purity (nethod

A): 95% RT 4.03 min; LCVS: (nmethod A) 388.3 10(M+H), RT. 3.91 mn; 1H NWR
(2 ﬁi)oo g/HZ Dl(/lﬁ@idﬁbo pﬁei}ﬂp[ﬂ-(%bﬂme?ﬂyl($4 (cmﬂ)dromi ﬁ@rmﬂﬁ? ZI:IT}'E; 4&3;@?45”-(3;913‘]( m
8.32 Hz, 1H)[1 274]9’@2082{1 Syalpygzin 2-vil-aning ("CA8#") 7. 05 (d, J = 2.20 Hz, 2H),
156. 12 (t J=2.20 Hz, 1H), 3.76 (s, 6H).

(3 5- Di net hoxy- phenyl) (8-et hoxy-C[l 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)-am ne
("C304") O- o H The co dis synt hesi zed as described in nmethod 2.

5
HN |
N =
N>/\\ l :j
N A
|
10 K/N
(4-Chloro-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[ 1 ,5-a]pyrazin-2-yl]-
amine ("C185")
15
NP | h
NG \ AN
|
20 |\/N

(4-Chloro-phenyl)-[8-(5-methanesulfonyl-pyridin-3-yl)-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl}-amine ("C186")

25 |
H N\ /0
N O
N
N—N \N
a \—/

30

Benzo[1,2,5]thiadiazol-5-yI-(8-pyridin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-

amine ("C187")
35



25HPLC purity (nmethod A): 98% RT 4.12 mn; LCVMS: (nethod A) 316.0 (M+H),
RT. 3.98 mn; 1H NWVR (400 MHz, DMSO-d6): 6 [ppml 9.75 (s, 1H),
8.47 (d, woRotv@Risklz, 1H), 7.59 (d, J = 4.52 Hz, 1H), 6P8%/EpPd)110383@. 20 Hz,
2H), 6.09 (t, J = 2.20 Hz, 1H), 304.51 (ﬂ’ J =7.04 H, 2H), 3.72 (s, 6H),
1.41 (t, J = 7.04 Hz, 3H). Synthesis of 149-

8-1o0do- 11, 2, 41tri azol opyrazi n-2-ylam ne WD 2012/ 025186PCT/ EP2011/ 003830 -
191 - Cl 5 8-Chloro-[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-ylam ne (5.500 g;
32.43 mml ) is suspended in water (40.0 m) before H ( 67% 21.855 m; 194
mml) is added. The m xture is stirred at 5004®8x 14 h and nonitored by
HPLC. 10The m xture is cooled to Rt, diluted wat er. After adding NaOH

till pH 14 is reached, the resultiflg suspensi s cooled to OC and all
solids are filtered of f biwjr N
azi n-1p- yNa A

8-1odo-[1, 2,4]triazol o[sf, 5- e (7.850 g; 30.074 mmol) as a
yel | ow solid. 15 General\g gur e f MM—Puzuki'yM vaura Coupling 1 1
Equi val ent 8-hal o-[1, 2,4]triazol opyrazi n\2-yfamine, 1.1 eq. boronic acid
(or correspondi ng boronic ester), 0.03 eq. palladiun(ll)acetate, 0.06 eq
X-Phos 25and 2 eq. potassiuncarbonate are given into a m crowavetube
charged with a stir bar. The tube is seal ed, evacuated and backfilled with
argon. A m Benze[btR,Sitheadiazolr5-yk(SatiazuBeyl-[( 2, 4]tndzolo[4 B-alpyraain-Ylbri ef | y
degassed by bubbl i,@g grgon under ultra-sonic irradtion through the m xture
for 10igrin AMipe{G18%Ag 30and backfilling with argon) is added under
nitrogene via syringe. The tube is heated at 150C under m crowave
irradiation for an appropriate tine and nonit d by HPLC-Ms. Upon
conpletion, the mixture is dilutedwth ethyfacetate, filtered over a plug
of Celite and evaporated,under_redyced gress S 35The crude product is

| oaded on silica and pusf/ e chr 6mat ogr aphy.

N NN N
15 \—/
Benzo[1,2,5]thiadiazol-5-yI-(8-pyrimidin-5-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C189")
20 \
N
H \
NYN
N N—nN N
\—/
25

[8-(6-Amino-pyridin-3-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl]-benzo[1,2 5]thia-
diazol-5-yl-amine ("C190")

NH,
30 / \N
H —
EORte
= N—n N
\—/
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WO 2012/ 025186PCT/ EP2011/ 003830 - 192 - Ceneral Procedure for

Buchwal d-Hartwi g am nation 2 1 Eg. of triazol opyrazine, 1.1 eq. hal ogene
coupl i ng waenvmanssad 0.03 eq. 5 PCT/EP2011/003830

chl or o[ 2- di cycl ohexyl phosphi no) - 3, 6- di net hoxy-2",4',6"-tri-isopropyl-1', 1-
bi phenyl [ 2- ( 2- ani noet hyl ) phenyl ) Pd( 11) ~(18Pet t phose- Precat) in a screw
capped or mcrowave vial are dissolved in tert.-Butanol (5 nL / nmmol). The
m xture i s degassed by evacuating and backfilling with nitrogene for 3
times befor 6-{20(86‘%{51,2%(]:%&&261-_ I'aﬁﬂﬂ'é)Em,Z,akﬁgﬂﬂg[ﬁ@@]éﬁazm@?m on

m xture is heated to 110C and nonitored by HPLC. Upon conpl etion, the
mxture i s dqyédiigedoarhanivite 61991 uted with ethylacetate and filtered over
Celite. The solvent is renoved in Vaccuum and the residue purified via

chr omat ogr aphy or 15pr§pékative HPLC. General Procedure for nucleophilic
aromatic Substitution 3 T icrowave vial stir bar is added 1 eq. of
eNH20 cor respondi am ne and potassi um

i mol ) is added and the

he reaction is nonitored by
ed with ethylacetate, filtered
ue is purified 25via colum

suspensi on heated in the m crowa
HPLC. Upon conpl etion, the m xtur
over Celite and concentrated. The @
chromat ography or preparative HPLC X
(2- Met hyl - 1H benzoi m dazol - 5-y1) 18- (1- met hyl - 1H pyr azol - 4-y1) -

[1,2, 4 riazol o] 1,5-a] pyrazin-2-ylFamne ("D1") 30 35 CH3 WO

2012/ 025186PCT/ EP2011/ 003830 - 193 - Step 1:

8-Chloro-[1,2,4]triazol opyrazi n-2-yl am ne and _

1- net hy1- 1H5plR-Berize] 1 2(fjthiadisac! Ty lsiminop[ 1,2 4itdazelof! , balnweazied8ylt | owi ng

general procedyre 1.. Fl, ol ul m chr omat ography on silica with DCM and
nmet hanol as ’E%?L{{P@ﬁ‘f]‘” é@iﬁ?él ve the 5desired coupling product pure.
N
15 $TN Il
N==: NH
=
>/‘§‘ |
AN N

|
20 K/N

Benzo[1,2,5]thiadiazol-5-yl-[8-(6-dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-
ajpyrazin-2-yl}-amine ("C193")

25 s\
O,
e n
30 K/IN

5-[2-(Benzo[1,2,5]thiadiazol-5-ylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
pyridin-2-ol ("C194")
35



Step 2: 8-(1-Methyl-1H pyrazol -4-y1)41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl am ne
and 5- brono-2-nethyl-1H 1, 3-benzodi azol e are coupl ed foll owi ng general

10pr oceduwe 2812/@sirssf i cati on via preparative HPLC gi ves ‘PDir/epasiibeisge sol i d;
HPLC purity (nmethod E): 100% Rt: 2.19 mn, observed [ MH] = 346.2; 1H NWR
(500 MHz, DMSO-d6) 6 [ppm = 9.77 (s, 1P¥/-8.71 (t, J=4.2, 1H), 8.69 (d,
J=4.3, 1H), 8.66 (s, 1H), 8.42 (s, 1H), 8.16 (s, 1H), 8.04 (dd, J=4.3, 1.6,
151H), 8.00 (s, 1H), 7.37 (ddd, J=13.9, 6.9, 3.6, 2H), 4.00 (s, 4H), 2.46
(s, 3H).

[ 8-(1- Met hyl-1H i ndazol - 5- yl) 11, 2,4]triazol of
i n-4- yl -phenyl)-am ne ("D2") 25 Step
8-Chloro-[1,2,4]triazol opyrazin-2-ylamn /ana‘Nl- met hyl i ndazol e- 5- boroni c
acid are reacted under zukj -co dltll\pns ribed in general procedure 1.
30Purification via col ynmm= Tat O i e/(di chl ormet hane and et hanol as
sol venfs) gives the de§{r | er i e.\ Step 2: Am nation reaction is
performed using general "procédure 2 ViRt *(4-chloro- 35phenyl)-norpholine
as aryl-halide. Puricifation is perfor via preparative HPLC and gives
"D2"; WD 2012/ 025186PCT/ EP2011/ 003830 - 194 - HPLC purity (method E):
95% Rt.: 1.95 mn, observed [ MH] 427.2; 1H NVR (500 MHz, DMSO-d6) 6 [ ppni
= 9.78 H§S’ Eénzogl,3,75](ntiiadida%@ylé[ﬂrogﬂf,-mgtr&?%(dgihi/dﬁo—ZH ;13H)d0[8270 (dg J H;? 0,
1.5, 1 7 , J=Q, 7 8.1 , J=4.2, 1 Y 1

7.64 (g J= @.ﬁj;‘{]QFEZ,'“%.‘E%'[%&‘HUL@@P!P,[‘7§F9]PY@.21'?2(YS) -argige (2§(1$§ Xd, J=a. 9.
4H), 3.07 - 3.03 (m 4H).

[ 8- (6-D et hyl am no-pyridi nys>g1)[1, 2, 41triazol o[ 1, 5-a] pyrazi n-2-y1] - (4-
nmor phol i n-4-yl - phenyl ) - nD3")

KN |
15 N><\'{‘ i | :j
K/L'

20 Benzo[1,2,5]thiadiazol-5-yi-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[ 1,5-
a)pyrazin-2-yl]-amine ("C196")

5-a] pyrazi n-2-y1] - (4- nor phol

30 Benzo[1,2,5]thiadiazol-5-yl-{8-(5-methanesulfonyl-pyridin-3-yl)-
[1,2,4]triazolo[1,5-a}pyrazin-2-yl}-amine ("C197")

35



Step 1: Reaction of 8-chloro-[1,2,4]triazol opyrazin-2-ylam ne and

2- (di net hyl am no) - 20pyri di ne-5-boroni c acid hydrochl ori de usi ng general

pr ocedur ewd 201e/i2biss case with 6 nol-% PCT/EP2011/003830

chl or o[ 2- di cycl ohexyl phosphi no) - 3, 6- di net hoxy-2", 4", 6--triisopropyl-1", 1-bi
phenxyl [ 2- (2- ani noet hyl ) phenyl ) Pd( 11) ¢ BABtt phose- Pr ecat) instead of X. Phos
gives after purification via flash chromatography (Silica, 25Cycl ohexane,

Et hyl acetate as sol vent) the desi red product. Step 2: The Buchwal d-Hartw g
am nation is done anal ogously to "D2" and gives HPLC purity (method E):
100% Rt.: 1.43 min, o ved [ MH] = 417.2;9301H NVR (500 MHz, DMBO d6) 6
[ppn] = 9.65 (s, 1H), 9.53 J:2.2, 1H), ®-8.67 (m 2H), 8.08 (d,
J=4.2, 1H), 7.62 -7.56 5 (d, : 2H), 6.82 (d, J=9.1, 1H),
5.75 (s, OH), 3.78 - 3.71 , 3.08 - 3.00 (m 4H). WO
2012/ 025186PCT/ EP2011/ 003830 - 195/ -
(4- Morphol i n-4-yl - phenyl ) - (8-quin
-yl)- amne ("D4") Step 1. 108-
and 6-(4,4,5,5-tetranmethyl- [1, 3, 2]
coupl ed using general procedure 1. Theé crude material is purified via
col um chromat ographie on Si 02 (DCM and net hanol as solvent). 15Step 2:
Reaction is run under the conditions described for "D2" and gives "D4";

HPLC puri ty (3s5eDhoethBxy-pdedy)K8:thihz8P5yi-f1, 2 diisiazelefi {SW}'rasz{yl)zamme NMVR

(500 Mgz Dl@%éjé 6 [ppni = 9.92 (s, iH), 9.71 (d, J=1.9, 1H), 9.08
20- 9. oo (m 97 (d, J=4.2, 1H), 8.29 (dd, J:14.2, 6.5 2H), 7.64 (d,
J=9. 0,

. | N d
Y~
15 N—n N

(3,5-Dimethoxy-phenyl)-(8-pyrimidin-5-yI-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
20 amine ("C199")

M=\
| H \ /N
N\“/\
N~ \N
' \—/
e

N2, 4] triazol o[ 1, 5-al pyrazi n-2
lorp-[1, 2, 4]tr|azol opyrazi n-2-yl am ne

25

[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(3,5-dimethoxy-
30 phenyl)-amine ("C200")
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2H), 6.97 (d, J=9.0, 2H), 3.79 - 311 (m 4H), 3.09 - 3.01 (m 4H).

[ 8- (1-Benzyl-1H pyrazol -4-yl1)41, 2,41tri azol o[ 1, 5-a] pyrazi n-2-y1] - (4-nor phol
i n-4- yl -wbenplpsmsa ne ("D5") 25 Step 1: PCT/EP2011/003830
8-Chloro-[1,2,4]triazol opyrazi n-2-yl am ne_and

1- benzyl- 4- (4, 4,5, 5-t et r anet hyl 35[ 1, 3, 2[l{dPoxabor ol an- 2-y1) - 1H pyrazol e are
reacted according to general WD 2012/025186PCT/ EP2011/003830 - 196 -
procedure 1. Compound is purified via chronmatographie (Si02,

di chl oronet hane / methano} as solvent). Step 2: Reaction is done anal ogue
to "D2" and gives "D5"; §HPLC purity (method E): 98% Rt.: 2.03 mn,
observed [ MH] = 453.2; D™ NMR (500 MHz, DMSO-d6) 6 [ppm = 9.63 (s, 1H),
8.75 (s, 1H), 8.68 (d, J 1I—%, 8.46 - 8.41 (m 1H), 8.03 (d, J=4.3,
1H), 7.59 (d, J=9.1, 2H \ 7. 38 { 7. 37 (s, 1H), 7.33 (dd,
J=7.3, 1.8, 3H), 6.94 (d, 9.1, 0(s, 2H), 3.79 - 3.70 (m 4H),
3.08 52.99 (m 4H). —0 N
1- Met hoxy- 3-{442- (4- nor phol i n- 4-
i n8-yl ypyrazol -1-y1} - propan- 2- ol (I D6N) 201 -13d Step 1:
8-Chloro-[1,2,4]triazol opyrazi n-2-yram ne and 1-nethoxy-344-(4, 4,5, 5-
tetranet hylll, 3, 2] di oxabor ol an-2-y1)-pyrazol -1-y11-propan-2-ol are reacted
25according to general procedure 1. Crude nmaterial is purified via flash

chr omat ogr ajSHRe(3,5 Dimethoxy-shenmaming-[ fad idzelu}l, 5as]pgraximB-yl]-pyridine-2-
10 carbonitrile ("C201")

\Q-ph, mno)-[1,2,4]triazol o[ 1, 5-a] pyraz

/
0]
NH //N
7\ h
15 —0 ono L
=

5-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-

20 nicotinonitrile ("C202")
| H =N
! N\
Y
25 Ny
\—/
/O
30 (3,5-Dimethoxy-phenyi)-[8-(6-dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-

a]pyrazin-2-yl]-amine ("C203")
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Step 2: Reaction is performed anal ogous to "D2" and gives "D6"; 30 HPLC
purity (nmethod E): 100% Rt: 1.56 mn, observed [ MH] 451.2; 1H NWR (500
MHz, DVSGvoepi1éfppn] = 9.64 (s, 1H), 8.70 - 8.63 (m 2CT/EP288/003B30 1H) ,
8.02 (d, J=4.3, 1H), 7.61 (d, J=8.9, 2H), 6.95 (d, J=9.0, 2H), 5.25 (d,
J=5.3, 1H), 4.31 (dd, J=13.9, 3.8, 1H)-¥016 (dd, J=13.8, 7.5, 1H), 4.03
(dd, J=5.3, 3.6, 2H), 3.79 - 3.69 (m 4H), 3.09 - 2.99 (m 4H). WO

2012/ 025186PCT/ EP2011/ 003830 - 197 -

[8-(1-Methyl - 1H pyrazol - 4- y1)41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1] - (4- nor phol
i n-4- yl-phenyl)-am ne (O ) 10St ep 1 is done anal ogously to "D ". Step
2 is done anal ogously to \D2" and gives "Dr"; HPLC purity (nmethod E): 100%
Rt.: 1.56 mn, observed | ]—3772 1H NI (500 MHz, DMSO-d6) 5 [ppn =
8.81-8.75(m 2H), 8.56 H 8.16 (dy J=4.5, 1H), 8.00 (d, J=9.1, 2H),
7.76 (d, J=9.1, 2H), 5.64 .06 (m 4H), 4.05 (s, 7H),
3.77 -53.66 (m 4H). —© N N

242- ( 3, 5- Di net hoxy- phenyl am no)41 riazol o[ 1, 5-a] pyrazi n-8-y1] - phenol
("D8") 25Step 1. 8-Chloro-[1, 2, i azol opyrazi n-2-ylam ne (500 ngy, 2.95
mol ), (2-hydroxyphenyl)boronic aci (428 ng, 3.00 nmol ),

tri potassi unphosphate (1.29 g, 5.90 mmol), potassium hydroxide (148 ny,
2.65 mmol ) and trans-Di chl orobis- (tricycl ohexyl phosphine)palladiun(ll)
(153 ng, 0. 2B b)DitethsxspRenEdmino)d 1304 iaZolB1¢6-atiyhaxiyie8-Pijpgridine?-8l n
N, I\I—dl{@thylformam de. The mxture is briefly degassed prior to heating in
t he ni ¢t owavieC @Q%OC 2h) . Upon conpletion, the mxture is filtered over a
pad of Celite, concentrat ed and purified via colum chromatography (DCM /
Et OH as sol vent).

15 >“'§‘

20 (3,5-Dimethoxy-pheny!)-[8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-7-
yh)-[1,2,4]triazolo[1,5-a)pyrazin-2-yl]-amine ("C205")

Y

o— N °
25 I
\ =
~= ~N N
HN—
30

(3,5-Dimethoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[1,5-
alpyrazin-2-yl]-amine ("C206")
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35Step 2: WD 2012/ 025186PCT/ EP2011/ 003830 - 198 - 5 Reaction is run
according to general procedure 2 using 1-chloro-3,5- dinethoxy-benzene as
aryl hal iwe 20m/gsse conpound "D8"; HPLC purity (nethod BrI/E®8061/084830 2.61
m n, observed [ M#] = 364.2; 1H NWR (500 MHz, DVsO-d6) 6 [PPmM = 13.87 (s,
1H), 10.12 (s, 1H), 9.38 (dd, J=8.1, 1-351xH), 8.98 (d, J=4.4, 1H), 8.21
(d, J=4.4, 1H), 7.49 - 7.42 (m 1H), 7.07 - 6.98 (m 4H), 6.16 (t, J=2.2,
1H), 3.79 (s, 6H).
{841- (2, 2- D net hoxy-ethyl)-1H pyrazol -4-y1]-[1, 2,4]triazol o[ 1, 5-a] pyrazin-2
-yl}- 10(4-norpholin-4-y§-phenyl)-am ne ("D9") Step 1:
8-Chloro-[1,2,4]triazol opyrazi n-2-ylam ne and 1-(2, 2-di net hoxy-ethyl)-4-
(4,4,5,5-tetranet hyl -[ 1, di oxabor ol an-2-y1)-1H pyrazole are reacted
under 20 the conditions d grocedure 1. Step 2: Reaction
is perfornmed anal ogous tog ™ HPLC purity (method E): 100%
Rt.: ¥ 73 mn, observed—QM] ; 1H NWVR (500 WHz, DWVSO-d6) 6 [ppm
= 9.64 (s, 1H), 8.68 (d, J=5.1, 1H), 8.04 (d, J=4.3, 1H),
7.62 (d, J=9.0, 2H), 6.96 (d, J=9l, 4.77 (s, 1H), 4.38 (d, J=5.4,
2H), 3.79 - 3.72 (m 4H), 3.33 (s, 6H), 3.08 - 3.01 (m 4H).
30[8-(1H 1 ndol-4-y1)41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-y1]-(4-norpholin-4-yl-p
henyl)- amne ("D 0") WD 2012/025186PCT/ EP2011/ 003830
(3,5-Dimethoxy-phenyl)-[8-(5-methanesulfonyl-pyridin-3-yl)-{1,2,4]triazolo[1,5-

10 a]pyrazin-2-yl}-amine ("C207")

1 Lo
oA
A
N
\—/

(8-Pyridin-3-yl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(4-trifluoromethoxy-phenyl)-
20 amine ("C208")

15

H \ /
N
F A\
* F%O/Q/N\"\T\N —\N

(8-Thiazol-5-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(4-trifluoromethoxy-phenyl)-
30 amine ("C209")

Nﬁ
LT,
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- 199 - Step 1: 8-Chloro-[1,2,4]triazol opyrazin-2-ylam ne and

i ndol-4-boronic acid are coupled 10in the manner described in general
procedur ewb.20f3¥2p188: Reaction is perforned anal ogous toPtDEP2d10/00388€ " D10";
HPLC purity (nmethod E): 100% Rt.:1.82 mn, observed [ MH] = 412.2; 1H NWR
(500 MHz, DMSO-d5) 6 [ppni = 11.31 (s, -1Bg,- 9.70 (s, 1H), 8.80 (d, 15
J=4.2, 1H), 8.67 - 8.62 (m 1H), 8.24 (d, J=4.2, 1H), 7.64 - 7.56 (m 3H),
7.48 (t, J=2.7, 1H, 7.28 (dd, J=8.9, 6.6, 2H), 6.94 (d, J=9.1, 2H), 3.78 -
3.7 (m 4H), 3.07 - 2.99 (m 4H).

20[ 4- (4- Met hyl - pi perazi n-1-y1)-phenyl] - (8- qui noxal i n-6-041, 2, 4]triazolo[1,5
- a] pyr azi n(a-l:syl)mdrﬁ-ﬁql (1, DUltrazolo] §6eg]pyirazBi2-Sh)z(dktriflbromusthoxpppenyly of
8-io0do-[1,2,4]tri qyrazin-2-y|arn'ne and 6-

(4,4,5,5-te H%t(%f g 3, 2] di oxabor ol an- 2-y1) - qui noxal i ne under conditions
descri bed in standard procedure 1. Step 2: 35The reaction wth

1- (4- by ono- phenyl ) - 4- et hyl - p| perazr ne as aryl de is run according to
general procedure 2 to give "D11" V\D 2012/ 025186 QT/ EP2011/ 003830

F F
F

10 ) .
[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a)pyrazin-2-yl]-(4-trifluoromethoxy-
phenyl)-amine ("C211")

15 H

F NY A\
F |
%O/O/ N—N
F R—

20
5-[2-(4-Trifluoromethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
pyridine-2-carbonitrile ("C212")

F
F
X
25 O—QNH N
X
2
AN =N
I
NGB

30

5-[2-(4-Trifluoromethoxy-phenylamino)-[1,2,4]triazolo[1,5-alpyrazin-8-yl]-
nicotinonitrile ("C213")
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- 200 - HPLC purity (nethod E): 100% Rt.: 1.46 mn, observed [ MH] =
438.2; 1H NWR (500 MHz, DMSO-d6) 6 [PP111]= 9.89 (s, 1H), 9.71 (d, J=1.9,
1H), 9. 0Awe2 26186 3H), 8.96(d, J=4.2, 1H), 8.29 (dd, PeT&xP30116038330 2H),
7.62 (d, J=9.0, 2H), 6.96 (d, J=9.1, 2H), 3.14 - 3.03 (m 4H), 2.48 (d,
J=5.0, 4H), 2.24 (s, 3H). 5 - 153 -

5-{841- (2, 2- Di net hoxy-et hyl)-1H pyrazol -4-y1]-[1, 2,4]triazol o[ 1, 5-a] pyrazin
-2- ylam no}-1, 3-di hydro-indol -2-one ("D12") r-NN 10NNl N N Th,CH3 N. O
HH3C -0 15Step 1: The internediate is prepared anal ogously to "D9". Step 2.
5- Bronp- 1, 3-di hydro-i ndol-2-one is reacted un uchvval d- Hartwi g

20condi tions described in procedure 2 to give{" C purity (nethod
E): 100% R.: 1.62 mn, observed | Fl .= 42 ./ 1H NMR (500 MHz,

DMSO-c16) 6 [PPm = 10.21 £s, , 8.72 - 8.66 (m 2H) 8. 40
(s, 1H), 8.04 (d, J=4.58\ 1H), s, _gs (dd, J=8.4, 252.0, 1H),
6.79 &, J=8.4, 1H), 4.7 , 4.3 4, 2H), 351(s 2H), 3.32
(s, 6H). F N{—/

444- (8- Quinolin-3-y141,2,4]triazol o[ 1, 5-a] pyrazi n- 2-yl am no) - phenyl knor phol
in3-one ("D13") 30 WD 2012/025186PCT/ EP2011/003830 - 201 - Step 1:

Reacti on of 3-quinolineboronic acid and 8-chloro-[1, 2,4]triazol opyrazin-2-

[8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(4-
trifluoromethoxy-phenyl)-amine ("C214")

F)(F
F NH |
i en
15 NG N
!

5-[2-(4-Trifluoromethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
pyridin-2-ol ("C215")

OH
E
F N
® F%M@KEN .
F

10

20

[8-(4-Methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-y1)-[1,2 4}triazolo[1,5-
30 a]pyrazin-2-yl}-(4-trifluoromethoxy-phenyi)-amine ("C216")
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yl am ne under conditions described in procedure 1 gives after colum
chromat ography with cycl ohexane / ethyl acetate as solvent the desired

5i nt er nedvete12/Bsmp 2: The reaction is run under standardT@mreailtd3sss
described in general procedure 2 using 4-(4-bronophenyl)norpholin-3-one as
aryl halide to give "D13"; 10HPLC purity#5@method E): 100% Rt.: 1.85 min,
observed [MH] = 438.2; 1H NMR (500 MHz, DVMBSO-d6) 6 [ppm = 10.22 (s, 1H),
10.05 (d, J=2.2, 1H), 9.67 (d, J=2.0, 1H), 9.00 (d, J=4.2, 1H), 8.34 (d,
J=4.2, 1H), 8.19 - 8.11 (m 2|—F|), 7.89 (ddd, J=8.4, 6.9, 1.4, 1H), 7.83 -
7.70 (m 3H), 7.40 - 7.34 (m 2H), 154.20 (s, 2H), 3.99 (dd, J=5.8, 4.4,
2H), 3.76 - 3.69 (m 2H). F

{844- (4- Met hyl - pi per azi
- nor phol i n-4-yl - phenyl }
1- Met hyl - 444- (4, 4,5, 5-t ex+=a

1) phenyl H1, 2, 4] tri azol o[ 1, 5-a] pyrazin-2-yl)-(4
ne ("D14") 20 25Step 1:
met hy141, 3, 2] di oxabor ol an- 2-y1) - phenyl ] - pi per azi
ne and 8-chloro-[1, 2, 4t'ri azol opyrazin-2-ylanine are reacted to give the
desired internedi ate usi gene jedure 1. 30Step 2: Reaction
[ D
&

per fornmed anal ogous to ;;DZ'& to 4"; HPLC purity (nmethod E): 98%
Rt.: 1.43 mn, observed ) 1H NMR (500 MHz, DVBO-d6) 6 [ppn] =
9.68 (s, 1H), 8.68 (dd, Je19l5, 6.6, 3H), 8.08 (d, J=4.2, 1H), 7.61 (d,
J=9.0, 2H), 7.09 (d, J=9. N , 6.95 (d, WD 2012/025186PCT/ EP2011/ 003830
- 202 - J=9.0, 2H), 3.80 - 3.69 (m 4H), 3.34 - 3.31 (m 4H), 3.09 - 2.99
(m 4Hpn 2.49 - 2.45 (m 4H), 2.24 (s, 3H).
[ 8- (1- Met hyligidiw 13 4.4, ' =2l DWW ATIA- 2- y1144- (4- et hy
| 5pi per azi n[81 yl)élg%%yylﬁdg‘n? gg [?‘%i]%ﬁ%mh %é}ﬁi‘?’]"w R4
trifluoromethoxy-phenyl)-amine ("C217")

o—
15 ) 7\
N
F%F RS {
N—N N
F \er/
20

[8-(5-Methanesulfonyl-pyridin-3-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl]-(4-
trifluoromethoxy-phenyl)-amine ("C218")

S—0
25 i N\ / i
SSOMts
N—n N
F \—/
30

(4-Difluoromethoxy-pheny!)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C219")
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151- Met hyl i ndazol e- 5- boronic acid and

8-chloro-[1,2,4]triazol opyrazin-2-ylamne are reacted to give the desired

i nt er rediwoeoiesizegegener al procedure 1. Step 2: The r ea®CrmP20¥ih3s30

1- (4- br ono- phenyl ) - 4- et hyl - pi perazine as aryl halide is run according to
procedure 2 to give "D15"; 20HPUGSpurity (method E): 100% Rt.:

gener al
440.2; 1H NWR (400 MHz, DMSO-c16) 6 (d, J=4.2,

1.50 mn,

1H),

observed [ M+ 1-]
8.69 (dd, J=9.0, 1.5,

1H), 9.75 (s, 1H), 8.26 (s, 1H), 9.36 (d,

J=0.6, 8.18 (d, J=4.2, 1H), 1H), 8.81 7.81 (d, J=9.0, 1H), 7.62 (d, J=9.0,

2H),

(s,

(6-l\/brpho|in-4-y| pyridin-3-yl)- (8 qUﬂnolln 3-0

6.96 (d, J=9.1, 2H), 4.12 (s, 3H), 3.10 (s,

3H) .

n-2-y1) -

4- (5-Brono-pyridin-2-yl)-
am natg on fol | ow ng gene
Rt.:

E):

100%

10

15

20

25

30

35

am

4H), 2.56 (s, 4H),

ne ("D16") WP 201 3830 - 203 - Step 2:

N
= 4% 5-_2/,

1.40 ni k. obServed [ M]

(4-Difluoromethoxy-phenyl)-(8-thiazol-5-yI-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C220")

(4-Difluoromethoxy-phenyl)-(8-pyrimidin-5-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("C221")

A
H
F N
JUOAS

[8-(6-Amino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-difluoromethoxy-
phenyl)-amine ("C222")

N

/
H _
| RE
N—N \N
\—/

2.

30

,2/4]tri azol o[ 1, 5- a] pyr azi



H),

00 Mz, DVBO-d6) 6 [ppn] = 10.06 (d, J=2.2, 1H), 9.86 (s, 1H),
2.0, 1H), 8.94 (d, J=4.2, 1H), 8.56 (d, J=2.7, 1H), 8.31 (d,

281210851868. 10 (m 2H), 8.01 (dd, J=9.1, 2.8, PHr/EPZ018903sdald,
1.3, 1H), 7.77 - 7.70 (m 1H), 6.93 (d, J=9.1, 1H), 3.78 - 3.70

'3.41 -3.37 10(m 4H). - 156 -
[8-(1-Methyl-1H pyrazol -4-y1)41,2,4]triazol o[ 1, 5-a] pyrazin-2-ylamno] -1, 3

- di hydro-i ndol - 2 one ("Dl 7") 15 20 Step 1. The internediate is prepared

anal ogously
HPLC purity
(400 MHz,

e S e SRR M2 L SRR 32 10k

DI}z@@dn@Zo@rbd?ﬁ’meFCEQw (s, 1H, 9.70 (s, 1H), 8.71 - 8.62 (m

2H), 8.36 (s, 1H), 8.02 (d, J=4.3, 1H), 7.64 (s, 1H), 7.52 (dd, J=8.4, 2.2,
1H), 6.79 (d, J=8.4, 1H), B.98 (s, 3H), 3.50 (s, 2H).

30[ 4- (4- Met hyl - pi per azi;n;4- y1l)-phenylH8- ( 1- net hyl - 1H pyrazol -4-y1) -
5 NH N
sHe
N \

10

15

20

25

30

35

N

o

5-[2-(4-Difluoromethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-
nicotinonitrile ("C224")

—=N
F A\
T
o

F

(4-Difluoromethoxy-phenyl)-[8-(6-dimethylamino-pyridin-3-yl)-
[1,2,4)triazolo[1,5-a]pyrazin-2-yl}-amine ("C225")

r—_<F
@*m -
S

5-[2-(4-Difluoromethoxy-phenylamino)-[1,2,4}triazolo[1,5-a}pyrazin-8-yl]-
pyridin-2-ol ("C226")



[1,2,4]triazol o[ 1, 5-a] pyrazin-2-yl]-amne ("D 18") WO

2012/ 025186PCT/ EP2011/ 003830 - 204 - Step 1 is perfornmed anal ogously to
"Dl ". Steaepo20i2¢nemhe anal ogously to "D15" to give "D18" pCHRPIPOOISBY
(method E): 100% Rt.: 1.38 mn, observed [ MH] = 390.2; 1H NWR (400 MHz,
DMSO-d6) 6 [ppmi= 9.61 (s, 1H), 8.66 (d153=4.3, 1H), 8.63 5(s, 1H), 8.38
(s, 1H, 8.02 (d, J=4.3, 1H, 7.60 (d, J=9.0, 2H), 6.96 (d, J=9.1, 2H),
3.98 (s, 3H), 3.11 (s, 3H), 2.64 (s, 4H, 2.35 (s, 3H.

(3, 5- D net hoxy- phenyl ) 48- ( 2- phenyl - pyrrolidin-1- y&)‘41, 2,4]triazol o[ 1, 5-
10a] pyrazin-2-yl]-amne ("D 19") Step 1: The reaction is
performed using general procedure 3 and rac-2 nyl 20pyrrol i di ne as
coupling partner. Step 2 is done anal ogously {o “@8" to give "D19"; HPLC
purity (nmethod E): 100% Rt.: 2,52 @in, observed/[ MH] = 417.2; 1H NWR (400
MHz, DMSO-d6) 6 [ppn]l = .50 \ﬁ/ , J=4.4, 1H), 7.40 (d, J=4.1,
1H, 30 - 7.14 (m 5H), J=2.19, N\ 6.07 (t, J=2.2, 1H), 253.73
(s, 6H), 3.17 (d, J=3. 5 Nd 39 (dd,B=13. 8, 6.5, 2H), 2.03 - 1.84 (m
3H). {814- ( 2- Am no- et hyl ) - pi per azi}wzlz/yl] -[1,2,4]triazolo[1

, 5-a] pyrazin-2-yl}-(3,5- 30di net hoxy-phenyl)-am ne ("D20") WD

2012/ 025186PCT/ EP2011/ 003830 - 205 - Step 1:

2- (2- Pi per agh hiftudiofiihiby-pREAARNIS-RietiyiH 2%y dro A1y Ao 3-n 8- chl oro-

10 b][1,4]oxazin-7-yl)-{1,2,4]triazolo[1,5-a)pyrazin-2-yl]-amine ("C227")

F

o

F

15 HN _ |
ainad
‘S
| O
NG
20
(4-Diftuoromethoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yl}-amine ("C228")
0__
25
7 N\
H —
E NYN\
PN N
e N—N N
30

(4-Difluoromethoxy-phenyl)-[8-(5-methanesulfonyl-pyridin-3-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine ("C229")
35



[1,2,4]triazol opyrazin-2-ylam ne using the nmethod described in general
procedure 3. 5 Step 2 is done anal ogously to "D19". Step 3: To a suspension
of 242[ 4[Wwe(2812828isaet hoxyani | i no) 41, 2,4]tri azol o[ 1,5- PCI/EP2011/003830

a] pyrazin-8-yl]piperazin-1-yllethyl]isoindoline-1,3-dione in ethanol is
added 10hydrazi ne (20eq) and the clear-3d6Borl ess solution is refluxed for 2
h and nonitored by HPLC. The solvent is renoved under reduced pressure and
the residue purified via preparative HPLC yielding the title conpound
"D20"; HPLC purity (method E): 100% Rt.:1.32 min, observed [ MH] = 399. 2;
151H NWVR (400 MHz, DVsO-d6) 6 [ppnl = 9.76 (s, 8.44 (s, 2H), 8.32 (d,
J=4.4, 1H), 7.64 (d, J=4.4, 1H), 6.91 (d, J=2. 9 (t, J=2.2, 1H),
5.24 (d, J=8.7, 1H), 4.14 (s, 8H), 3.H3 (s, 6H),\ 3.0 41 3.59 (m 2H), 3.35
- 3.18 (m 2H. N 0

(3, 5- D net hoxy- phenyl) [8F( n-2-yl -p lidin-1-y1)-[1,2,4]triazol of
1,5- 5 H3C Step 1: /RT e~y eaet i onN-syper f\gy med usi ng gener al
procedure 3 and rac-2- byrrofi di nT2- 30yl pyr\ d_llr;e as coupling partner. Step
2 is done anal ogously to "D8" to give "D21"; LC purity (nmethod E): 100%
Rt.: 1.75 mn, observed [ M+#] = 418.2; 1H NWR (500 MHz, DVSO-d6) 6 [ppn] =
9.52 (s, 1H), 8.51 -8.46 (m 1H), 358.16 (s, 1H), 7.99 (d, J=4.4, 1H), 7.65
(td, J= 7 7, (4- E!ho&y-lpheﬁym(B—byridim-:B-yl-[ﬂ»26}triam20&-24&25ﬂ8&?(]])'ldﬁmﬂé11/ 003830
- 206 - ?%g 6.93 (s, 2H), 6.07 (t, J=2.2, 1H), 3.74 (s, 6H, 2.41
(if, —119 2.24 - 1.96 (m 2H), 1.93 (s, 1H).

N8- Benzyl N2- ( 3, 5- d| rret hoxy- phenyl )41, 2, 4]tri azol o[ 1, 5- a] pyr azi ne- 2, 8-

5di am ne ("D22") >_—§—L:>

15
(4-Ethoxy-phenyl)-(8-thiazol-5-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine
("0231 II)
20 '%
Q S
o/©/ N
25

(4-Ethoxy-phenyl)-(8-pyrimidin-5-yI-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine
("C232")

30 N:\N
H \ 7
N
Y \yé#
PN N\N\:\/N

35



Step 1: The reaction is perfornmed using general procedure 3 and benzyl am ne
as coupling partner. 15Step 2 is done anal ogously to "D8" to give "D22";
HPLC puriwg 20maibsd E): 95% Rt.: 2.33 min, observed [ MAEI/EPZN.120383H NVR
(400 MHz, DVMSO-d6) 6 [ppml = 9.47 (s, 1H), 7.99 (d, J=4.5, 1H), 7.89 (s,
1H), 7.42 (d, J=4.5, 1H), 7.32 (dt, J=3359- 7.5, 4H, 7.22 (d, J=7.2, 1H),
6.94 20(d, J=2.2, 2H), 6.08 (t, J=2.2, 1H), 4.71 (d, J=6.3, 2H), 3.73 (s,
6H)

4- (4- Met hylrg pj i s - - j i n-3- ' 1, 5-

Eat] p§/r azi n- g-@/ﬁ?%@é (@-?—WPPQ%@%? ggroﬁpfb’%q%%rr%fz g‘r_ %&ﬁ%g%&ﬁ%&h@%@l?g

"D13". Step dnine (0R&3'anal ogously to "D15" to give "D23"; HPLC purity

(method E): 100% Rt.: 1.47 mn, observed [ MH#] = 437.2; 1H NWR (400 WMHz,

DVBO-c16) 6 [PPrn] = 10.0% (d . 2, 1H), 9.80 (s, 1H), 359.64(d, J=2.1,

1H), 8.94(d, J=4.2, 1H), 8029 J=4NR, 1H), 8.18 - %09 (m 2H), 7.88
1A

(ddd, §)=8.5, 6.9, 1.4, 1H), 7dd,>g3. H 1H), 7.69- WO
%57\

2012/ 025186PCT/ EP2011/ 003830 - 207 - .04 - 6.93 (m 2H),
3.14 - 3.03 '(m 4H), 2.49 -2.45 (m :
142- ( 3, 5- Di et hoxy- phenyl am no)-[1, 2, 4] tY i 5-a] pyrazin-8-yll-piperid
i n54-01(" D24")

10
5-[2-(4-Ethoxy-phenylamino)-{1,2,4]triazolo[1,5-a]pyrazin-8-yl}-pyridine-2-
carbonitrile ("C234")

O-—(: :}—NH

15

20

5-[2-(4-Ethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-nicotinonitrile
(IIC235")

N
— N )
25
: T
N\

30
[8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo{1,5-a]pyrazin-2-yl]-(4-ethoxy-
phenyl)-amine ("C236")

35



Step 1: 154-Hydroxypiperidinis reacted with with

8-chloro-[1,2,4]triazol opyrazin-2- ylamne using 4 eq. of triethylam ne.
Step 2 i swoane/@ssbogously to "D8" to give "D24"; HPLC pamigrgoiimeistod E):
84% Rt.: 1.83 mn, observed [ MH#] = 371.2; 1H NWR (500 MHz, DWVSO- d6) 6
[ppm] = 9.65 (s, 1H), 8.11 (d, J=4.3, 1HMpBO-7.54 20 (d, J=4.3, 1H), 6.93 (d,
J=2.2, 2H), 6.07 (t, J=2.1, 1H), 4.67 (dt, J=8.5, 3.9, 3H), 3.78 (ddd,
J=12.3, 8.2, 3.8, 1H), 3.73 (s, 6H), 3.57 (ddd, J=12.9, 9.8, 2.9, 2H), 1.94
- 1.76 (m 2H), 1.52 -_1.38 (m_2H).

25(4- Mor phol i n-4-yl - phenyN) - [ 8 phenyl -pyrrolidin-14qy1)-[1,2,4]triazolo[1
,5- a] pyrazin-2-yl1] -ami ne Y TK ep 1isp éﬂ anal ogously to
"D19". Step 2 is done anal ogoust/to "BRI\to giy < 35HPLC purity
(method E): 100% Rt.: 2.02 nin, obseél ed\[ MH] 442 2; WO

2012/ 025186PCT/ EP2011/ 003830 - 208 - 5\ 200" MHz, DMSO-d6) 6 [ppnl =
9.32 £9.11 (m 1H), 7.97 - 7.90 (m 1H), 5-7.39 (m 3H, 7.31 - 7.25
(m 2H), 7.24 - 7.20 (m 2H), 7.19 - 7.14_ 1 H, 6.95- 6.80 (m 2H),
6.10 - 5.66 (m 1H), 4.40 - 3.94 (m 2H),>8.78 - 3.69 (m 4H), 3.07 - 2.95
(m 4H, 2.45 - 2.31 (m 2H), 2.04 - 1.95 (m 1H), 1.93 - 1.47 (m 2H).

N2- ( 3, 5- Di net hoxy- phenyl) - N8- nmet hyl - N8- (t et rahydr o- pyran-4-yl) -

[ 1,2, 4] tri aBp[B{4LEthalyptietnilaiaind) $1,9i Atriazeid[ 1 B28pyrallh-BLyIPpyiridiR-2-oF - - -

NI N H3C,
(IIC237")
10

N

7]

|
15 gn

(4-Ethoxy-phenyl)-[8-(4-methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-

[1.2,4]triazolo[1,5-a]pyrazin-2-yl]-amine ("C238")
20

25
N =
N>/\\ . | oj

30
(4-Ethoxy-phenyl)-[8-(6-methoxy-pyridin-3-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-

amine ("C239")

35



0 H3C o 15H3C Step 1: N Methyl-N-tetrahydro-2H pyran-4-ylam ne is coupl ed
with 8-chloro[1,2,4]triazol opyrazi n-2-ylam ne foll ow ng general procedure
3. 20St epwd 20m/dsr36¢ anal ogously to "D8" to give "D26"; PFePLEppuniod3s3¢ met hod
98% Rt.: 2.06 mn, observed [ MH] = 385.2; 1H NWR (500 MHz, DMSO d6) 6
pm = 9.54 (s, 1H), 8.06 (d, J=4.3, 1Kk1-7.53 (d, J=4.3, 1H), 6.93 (d,
2.2, 2H), 6.08 (t, J=2.2, 1H), 5.46 (t, J=11.7, 1H), 3.98 (dd, J=11.2,

3, 2H), 3.73 (s, 6H), 3.50 (dd, J=11.7, 10.4, 2H), 3.26 (s, 25 3H, 1.91
d, J=12.2, 4.6, 2H),_1.67 (dd, J=12.1, 2.3, 2H).

Di met hoxy- pheny1)-{ 8¢ t hyl ani no- et hyl ypi per azi n-1-y11-

4] triazol o[ 1, 5-a] pyraziT
12/ 025186PCT/ EP2011/ 003830 -\=2§ >\N =

N, N- di met hy1- 2- pi perazi n-1-yl - et hananj’ne §s re cteoq wlth
8-chloro[ 1, 2,4]triazol opyrazin-2-yla I eneral procedure 3.
Step %Rits done anal ogously to "D8" to gyve "p27"; HPLC purity (nethod E):
100% : 1.45 min, observed [MH] = 42%2; H1H NVR (500 MHz, DMVMBO-d6) 6
[ppm] = 9.66 (s, 1H), 8.19 (s, 1H), 815 J=4.3, 1H), 755(d J=4. 3,
1H), 6.92 (d, J=2.2, 2H), 6.07 (s, 1H), 4.08 (s, 4H, 3.72 (s, 6H), 2.58 -
2.52 (m 4H), 2.46 (s, 4H), 2.22 (s, 6H).

102-.{442- (%Mhﬁmbhényﬂ)lﬁ(51hmwbﬁ&ulfm)19ﬂ=p?ndﬁhi3ylﬂDQM}tﬂa&ohﬂ[pﬁF azin-8-yll

B):
P

[
J
4.
(qd,
(3, 5-
[1, 2,
2012

- razol - }-ethanqgl (D28
pyraz aﬁ/pyrazm 2-yl}- arr(une ("(}240")
0
N\ ( ) - —S$=0
N =
x N

15 &IN

[4-(8-Pyridin-3-yI-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-phenyl}-methanol

20 ("C241")
H \ /
N
SN
HO Ny Oy
25 \ /

[4-(8-Thiazol-5-yI-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamino)-phenyl]-methanol
("C242")

30 \/@/H\(N»_—?z
HO N N

35



Step 1: Fol | owi ng general procedure 1 using

8-io0do-[1, 2,4]triazol opyrazin-2-ylam ne 20and

244- (4, 4,%Wo2etabsmaet hy141, 3, 2] di oxabor ol an- 2-y1) - pyr azelcTEpPgéiioeist@anol as
coupling partners. Step 2 is done anal ogously to "D2" to give "D28";

HPLC purity (nethod E): 100% Rt.: 1.441gRn, observed [ MH] = 407.2; 251H
NVR (500 MHz, DMSO-d6) 6 [ppn] = 9.64 (s, 1H), 8.72 -8.63 (m 2H), 8.39 (s,
1H), 8.02 (d, J=4.2, (t, J=5.1, 1H), 4.28 (t, J=5.4, (s, 4H). 1H), 2H),
568 (o angr e Rygiiahsy {2 21t Ebiol B alpyrazin-2 Staring)-BheAy}-methatol>: 78
30( 4- Mor pholtagp4By! - phenyl ) - (8- pyridi n-3-y141, 2, 4] triazol o[ 1, 5-a] pyr azi n- 2-
yl)- am ne (("D29" WO 2012/ 025186PCT/ EP2011/ 003830 - 210 - Step 1:
Pyridin-3-boronic acid and 8-chloro-[1, 2,4]trigzaol opyrazin-2-ylam ne are

reacted using general procedure 1. 10Step 2 i % dokwe anal ogously to "D2" to
gi ve "5D29"; HPLC purity (nmethod E): j100% Rt: in, observed [ MH] =

374. 2; N '
R
HO N—N \N

10

{4-[8-(6-Amino-pyridin-3-yl)-[1,2 4]triazolo[1,5-a)pyrazin-2-ylamino]-phenyl}-
methanol ("C244")

HO
L@N” N
15 %N 7

20 . -
5-[2-(4-Hydroxymethyl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-pyridine-

2-carbonitrile ("C245")

HO
\—< >—NH _N
25 >/‘\N | X ~
NG ! N
!

30
5-[2-(4-Hydroxymethyl-phenylamino)-{1,2,4]triazolo[1,5-a]pyrazin-8-yi]-

nicotinonitrile ("C246")

35



1H NWR (500 MHz, DMSO-d6) 6 [ppnl = 9.85 (d, J=1.7, 1H), 9.79 (s, 1H), 8.96
(dt, J=8.1, 1.9, 1H), 8.92 (d, J=4.2, 1H), 8.73 (dd, J=4.7, 1.6, 1H), 8.24
(d, 15J=4wd,201kp518¢. 65 - 7.62 (m 1H), 7.61 (dd, J=7.3, PeT&P2@I)093860 96(d,
J=9.1, 2H), 3.78 - 3.71 (m 4H), 3.08 - 3.01 (m 4H).

(6- Mor phol i n-4-yl -pyridin-3-yl)-(8-pyri-di6d-3-y1-[ 1, 2,4]triazol o[ 1, 5-a] pyraz
in-2-yl)- amne ("D30") 20 25 Step 1. Pyridin-3-boronic acid and
8-chloro-[1,2,4]triazol opyrazin-2-ylam ne are reacted using general
procedure 1. Step 2: 30 The internediate fromstep 1 is reacted with

4- (5- bronopyri di n-2-yl) nor phol i ne usi ng gener procedure 2 to give "D30";
HPLC purity (nmethod E):POL00%—RN: 1.27 nin, rved [ MH] = 375. 2;

1H NWVR (500 MHz, DMSO d6) —=ND.86 - 9.799 (m 2H), 8.94 (dt, J=8.1,
351.9, 1H), 8. 93 - 8.89 (m ] . 1.6, 1H), 8.54 (d, J=2.6,
1H), WD 2012/ 025186PCT/ EP2011/ 0038 8.25 (d, J=4.2, 1H), 8.20 (s,
H), %94 (dd, J=9.1, 2.8, 1H, 7.6 v 4.8, 0.6, 1H), 6.90 (d,
J=9.1, 1H), 3.76 -3.69 (m 4H), 3.38 : (m 4H).

5- (8- Pyrldln 3-y1[1, 2, 4] triazol o[ 1, 5- Nazi n-2-yl am no) 1, 3- di hydro-i ndol
-2- one ("D31") Step 1 is perforned anal ogously to "D29". Step 2 is done
anal ogously to "D12" to give "D31";

{4-[8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino]-
10 phenyl}-methanol ("C247")

HO
NH
'S

15

5-[2-(4-Hydroxymethyl-phenylamino)-{1,2,4]triazolo[1,5-a]pyrazin-8-yl]-pyridin-
20 2-0l ("C248")

NH
I
N\

25

{4-[8-(4-Methyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-[1,2,4]triazolo[1,5-
30 a)pyrazin-2-ylamino}-phenyl}-methanol ("C249")

35



15HPLC purity (method E): 90% Rt:1.66 mn, observed [ M+ FJ= 344.2; 1H NMR
(500 MHz, DMSO-d6) 6 [ppml = 10.23 (s, 1H), 9.88 (s, 1H), 9.83 (d, J=1.7,
1H), 8. 9Wo0dv12a2stys1l, 1.9, 1H), 8.93 (d, J:4.2, 1H), 8. P8T(RPd)11d6383¥, 1.6,
1H), 8.25 (d, J=4.2, 1H), 7.64 (dd, J=8.1, 4.7, 2H), 7.53 (dd, J=8.4, 2.1
1H), 6.80 (dd, J=8.3, 2.5, 1H), 3.51 (s164H). 20

(3, 5- Di net hoxy- phenyl )-(8-(2- nor phol i n-4-yl -phenyl )[ 1, 2,4]triazol o[ 1, 5-

a] pyrazin-2-yll-am ne ("D32") H3C 30 Stepl: (2-Morpholinophenyl)boronic
acid is used as boronic acid foIIovm ng procedure 1 Step 2 is done

anal ogously to "D8" to give 2"; 35HPLC purity (method E): 95% Rt:2.00
m n, observed [ MHLl-]= 433=2 WO 2012/ 025186PCT/ EP2011/003830 - 212 - 1H
NI\/R(400 MHz, DMSO- d6) N = 9.83 (s, 1H), 8.92 - 8.8 (m 1H), 8.20 -
8.13 (m 1H), 7.56 - 7.4¥ 2H), 7.28 - 7.15 (m 2H), 6.94 - 6.89 (m
2H), 6.08 (t, J=2.1, 1K), 3.70 (s, 6H), 3.27 - 3.23 (m 4H), 2.83 - 2.72
(m 44).

55-[ 8- (2- Mor phol i n-4-yl -
3- di hydro-indol-2-one

, 4] tlri azol o[ 1, 5-a] pyrazi n-2-yl am no] - 1,
is perfornmed anal ogously to "D32".
15Step 2 is done anal ogously fo " 0 give "D33"; HPLC purity (method
E): 88% Rt:1.55 mn, obsegrved [W+]= 428.28; 1H NWVR (500 MHz, DWVBO d6) 6
[ ppm = 10.18 (s, 1H) 9.687(s, 1H), 8.86 (d, J=4.3, 1H), 8.13 (d, J=4.3,
1H), 7.56 (s, 1H), 7.48 (dd, J=12.1, 4.5, 2H), 7.42

10 {4-[8-(6-Methoxy-pyridin-3-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamino]-phenyl}-
methanol ("C250")
HO
N
. s ia
AN

20 {4-[8-(5-Methanesulfonyl-pyridin-3-yl)-[1,2 4}triazolo[ 1,5-a]pyrazin-2-ylamino]-
phenyl}-methanol ("C251")

HQ —s=0
¥< >7N-i
25 >\ =

30 . .
[8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-(3,5-dimethoxy-

phenyl)-amine ("C252")

35



20(dd, J=8.4, 2.1, 1H), 7.24 (d, J=7.8, 1H), 7.22 - 7.14 (m 1H), 6.73 (d,
J=8.4, 1H), 3.46 (s, 2H), 3.27 - 3.21 (m 4H), 2.81 - 2.74 (m 4H).
{841- ( 2- Mwopha2684- y| - et hyl ) - 1H pyrazol - 4-y1H1, 2, 41t r i azeRepdi1HemBpyrazi n-
2-y1}- (4-norpholin-4-yl-phenyl)-amne ("D34") 25 Step 1:
4-{244- (4, 4,5, 5-Tetranet hy141, 3, 2] di oxab®%d an- 2-y1) - pyrazol - 1-y1lFet hyl } -
35norpholine is used as boronic acid and reacted with 8-chl oro-
[1,2,4]triazol o[ 1, 5-a] pyrazin-2-ylam ne foll owi ng general procedure 1 WO
2012/ 025186PCT/ EP2011/ 003830 - 213 - 5 Step 2 is done anal ogously to "D2"
to give "D34"; HPLC purity ( E): 100% Rt:1.29 mn, observed [ MH]=
476.2; 1H NWR (500 MHz, DMSO-d6) 6 [PPril] = 9.61 (s, 1H), 8.70 - 8.64 (m
2H), 8.41 (s, 1H), 8.02 (d, 3, 1H), 7.62 (d, J=9.0, 2H), 6.95 (d,
J=9.1, 2H), 4.37 (t, J=6y4, 3.79 - 3.71 (m 4H), 3.58 - 3.49 (m 4H),
3.08-3.00(m4H),29\t =6.5, 2H), 2.48 - 2.41 (m 4H).
(3, 5- ¥ met hoxy- phenyl ) UI nolin-5-yi[1,2,4]triazolo[1,5-a] pyrazin-2-yl)-
am ne 10("D35") Step : &—¢ui nol yI boronic acid is coupled with
8-chloro-[1, 2,4]tri azol opy yI am ne 20usi ng general procedure 1. Step
)}

2 is done anal ogously to "[X ve "D35"; HPLC purity (nmethod E): 100%
Rt:1.83 mn, observed [ MH]= Z: 1H NVR (500 MHz, DMSO-d6) 6 [ppn] =
9.94 (s, 1H), 9.02 (d, J=4.3, 1H),p8.97

/

10

[8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo[ 1,5-a]pyrazin-2-yl]-(4-morpholin-4-yl-
phenyl)-amine ("C253")

/ N\ H NH,
15 o) N N
&
N\
N
I\/N

20 The compound is synthesized as described in method 2.

HPLC purity (Method A): 96%, RT 2.13 min, (Max), 93.80% (254nm);

LCMS: (method A) 402.0 (M+H), RT. 2.02 min; "THNMR (400 MHz, DMSO-ds):

0 [ppm] 9.77 (s, 1H), 8.87 (d, J = 4.00 Hz, 1H), 8.67-8.63 (m, 2H), 7.69 (d, J =
25 4.2 Hz, 1H), 7.62-7.60 (m, 2H), 7.69 (d, J = 4.72 Hz, 2H), 6.94 (d, J = 8.00 Hz,

2H), 3.90 (s, 2H), 3.73 (t, J = 4.00 Hz, 4H), 3.02 (t, J = 4.00 Hz, 4H).

[8-(3-Aminomethyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(6-methoxy-

30 pyridin-3-yl)-amine ("C254")

35



25(dd, J=4.1, 1.6, 1H), 8.58 (d, J=8.1, 1H), 8.32 (d, J=4.3, 1H), 8.21 (d,
J=8.4, 1H), 8.17 (dd, J=7.2, 1.0, 1H), 7.93 (dd, J=8.4, 7.3, 1H), 7.54 (dd,
J=8.6, 4.Wwp2mHy2s8692 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1PCT/EP268/00mm30 6H) .
30( 3, 5- Di met hoxy- phenyl)-[8-(2-isopropyl -phenyl)-[1,2,4]triazol o[ 1, 5-a] pyra
zin-2- yl]-amine ("D36") WD 2012/02518686TF EP2011/ 003830 - 214 - 5 H3C, O
CH3 Step 1: Suzuki coupling is perforned using general procedure 1
with 8-chloro[1,2,4]triazol opyrazin-2-ylanm ne and

(2-1sopropyl pheny borom c acid as 10reactygnts. Step 2 is done anal ogously
to "D8" to give HPL purlty (et B): 95% Rt:2.55 mn, observed

[ MH] = 390. 2 1H N 00 DIVBOd6) 6 [ppm = 9.87 (s, 1H), 8.91 (d,
J=4.3, 1H), 8.20 (d, J 44 (m 3H), 7.31 (td, J=7.2, 1.8,
1H), 6.90 (d, J=2.2, 152H) 6 69 , 1H), 3.71 (s, 6H), 3.02 (dt,
J=13.6, 6.9, 1H), 113(d J6ﬁ

5-{84I5 (2- Hydr oxy- 3- net hoxy- pro ,
20a] pyr azi n- 2-yl am no} - 1 3-di hyg%a/

LlH-pyrazoI 4-y1]-[1,2,4]triazolo[ 1, 5-
MNndo1- 2- one ("D37") Step 1 is

perfor rred anal ogously to "D6". 30Step 2 is done anal ogously to "D12" to

gi ve Fhra_cprpuouw ig aynthesizey asidsyribed in mgdhed 2, observed [ MH] =

g?géz(dgH YR 00, N inePROR B0 FPB i DRk fnerthdhe AP0 fnv )
RT. 2.26 min;

10 "H NMR (400 MHz, DMSO-de): & [ppm] 9.99 (s, 1H), 8.93 (d, J = 4.00 Hz, 1H),
8.85-8.80 (m, 1H), 8.64 (s, 1H), 8.53 (d, J = 4.00 Hz, 1H), 8.25-8.22 (m, 3H),
8.06 (dd, J = 8.00, 4.00 Hz, 1H), 7.66-7.65 (m, 2H), 6.85 (d, J = 8.00 Hz, 1H),
4.14 (s, 2H), 3.82 (s, 3H).

15
5-[8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamino]-1,3-
dihydro-indol-2-one ("C255")

20

25 NH

2-{4-[2-(3,5-Dimethoxy-phenylamino)-{1,2 4]triazolo[1,5-a]pyrazin-8-yl]-phenyl}-
30 2-methyl-propionitrile ("C256")

H
N
B
N\
N

35



35 4.16 (dd, J=13.8, 7.5, 1H), 4.06 - 3.98 (m 1H), 3.51 (s, 2H), 1.24 (s,
3H). WD 2012/ 025186PCT/ EP2011/ 003830 - 215 -

{ 842- (4- Bvbaap/pbmayl ) - pyrrolidin-1-y1HL, 2,4]triazol of 1P6T£E]Ppmﬂmﬂ38392 y11-(
4- norpholin-4-yl-phenyl)-amne ("D38") 5¢00-..../ CH3 NNI N 10 Step 1:

Fol | owi ng general procedure 3 rac 2-(4- Eﬁ?oxy phenyl) pyrrol I di ne was used
as nul ceophile. Step 2 is done anal ogously to "D2" to give "D38"; 15HPLC
purity (rmethod E): 100% Rt:2.15 mn, observed [ MH] = 486.2; 1H NMVR (500
MHz, DMVSO-d , nath 95 (d, J=4.4, 1H),
i (s, SFDG?h@cBMBGLn& l@S?@th(a%vlg‘)ea@s %@Sdﬂggﬂﬁg i zd-QB 8. 4. 3,95 (q
J=7.0, 3H), HBPEG purily T®ethmd A)4)96% RI75. 122) 98); LGMSBH[methodoA) 4 5. 3¢MAH), 1H) |
201. 99 (ddd, §%§7 .8.3, 5.0, 1H, 1.90 (d, J=7.1, 2H), 1.28 (dd, J=16.5,
9.5 3H), 1.B

(3, 5-Di net hobwmnm OM%%MMHW&WBH\?HY)'(M%%%Q'B@)Qﬁdlﬁﬁu 40 Hz
25[1,%54]triazol O%\fﬁ 5-a] pyrazi n- 2 O CH3 Step
1is perforn’e"d) &3 (doli318/0Q biz, DBISL82$t(ép~/24@Odﬂinél'ﬁnaﬂdg(dudI:y&O@ MD8" to

give "DB9"5 2H),7.03 (d, J = 2.00 Hz, 2H), 6.13 (t, J = 2.00 Hz, 1H), 3.75 (s, 6H), 1.75 (s,
6H).

10 2-Methyl-2-{4-[2-(4-morpholin-4-yl-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-
yl}-phenyl}-propionitrile ("C257")

L/‘Q-%N N

15
k/l
The compound is synthesized as described in method 2.
20 HPLC purity (method A): 99%, RT 3.69 min, LCMS: (method A) 440.0 (M+H),
RT. 3.67 min;
'H NMR (400 MHz, DMSO-dg): & [ppm] 9.78 (s, 1H), 8.88 (d, J = 4.00 Hz, 1H),
8.74 (d, J = 8.00 Hz, 2H), 8.20 (d, J = 4.00 Hz, 1H), 7.73 (d, J = 8.00 Hz, 2H),
- 7.60 (d, J=8.00 Hz, 2H), 6.95 (d, J = 8.00 Hz, 2H), 3.73 (t, J = 4.00 Hz, 4H),

3.03 (t, J = 4.00 Hz, 4H), 1.75 (s, 6H).

2-{4-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl}-
phenyl}-2-methyl-propionitrile ("C258")

30 \ —
H N
() /
N

N
7\

35
The compound is synthesized as described in method 2.



HPLC purity (nmethod E): 100% Rt:2.56 mn, observed [ MH]= 461.2; 1H NMR
(500 MHz, DMSO-d6) 6 [ppm = 9.52 (s, 1H), 7.98 (d, J=4.4, 1H), 7.42 (s,
1H), 7. 12w0dp12028186, 2H), 6.93 (s, 2H), 6.80 (d, J=8.7, PRIHEP2@.1083864¢ ,

J=2.2, WD 2012/ 025186PCT/ EP2011/ 003830 - 216 - 1H), 3.95 (g, J=7.0, 2H),
3.74 (s, 6H), 2.36 (dd, J=12.6, 5.5, 1H168x 11 -1.92 (m 2H), 1.89 (d,
J=7.5, 2H), 1.28 (t, J=7.0, 3H).

(4- Mor phol i n-4-yl -phenyl )-[8-(2-pyridin-2-yl-pyrrolidin-1-y1)-[1,2,4]triazo
1 o[ 1, 5- 5a] PBEI purdy Yrhbtrid AR d89P4R1)4.06 mith SECHMS: (method A) 386.0 (M+H),
Rac- 2-pyrrolidin-2-yl-pyridine is reacted as described in general procedure
3 with 8-chiRFo408 miM]triazol opyrazin-2-ylanmne. 15Step 2 is done

| | 'n f3" i N " HRPLC i t 5, 939 : 43
o O o v ot NV (406 181y DMSRey: PTBOMTBI97 45, 9 R0 5o O 1. 303
1H), 8.53 (8.73%4, 3~ 8.6D HAB 21, 854 @V.= 7.890FH% HH)] 342449,1}43 4.00 87, {Hy,
J=7.7,51.8, 1H), 7.41 (s, 3H), 7.26 - 7.16 20(m 2H), .87ﬁéd, J=8.9, 2H),
4.37 - 3.99 §-Rp (deyJ =310760.4.90 2z, (), 213 (3 JE88 (09, H2BH), 5.8 (d, b= 8D m

‘71_H)1: 333} g',%iz ﬁéz%gs@ﬂﬁ;}?ﬂfﬁ?m (d, J=6.0, 1H), 2.01 (ddd, J=10.2,

25( 8- Bi phenyl -2-y1[ 1, 2, 41tri azol o[ 1, 5-a] pyrazi n-2-yl1)- (2, 5-di net hyl - 2H pyra
zol -3- yl)-ampe § D41" St eg 1: ] ) )
8- Chl or o- [ 1%*? "r%i‘b{&}-yﬁ%rpégﬁn slifydsgi thkindedt Savlamin®dry 1 haltiaacloldd-d are

2o SISl ptsey L Step 2 VO
N
Il

15 [ AN
N
‘~:<N
(@]

20
(3,5-Dimethoxy-phenyl)-(8-quinolin-3-yl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
("0260")
/ /N
25 hN \>__|':li
Na \N
0]
| A \
=N —0
30

The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 3.74 min; LCMS: (method A) 399.2 (M+H),
RT. 3.71 min;

35 'H NMR (400 MHz, DMSO-ds): 6 [ppm] 10.10 (s, 1H), 10.04 (d, J = 3.20 Hz,
1H), 9.63 (d, J = 3.20 Hz, 1H), 9.00 (d, J = 4.00 Hz, 1H), 8.33 (d, J = 4.00 Hz,



- 217 - 5-Chloro-1, 3-di nethyl -pyrazole and internediate fromstep 1 are
coupl ed using general procedure 2 to give "D41"; HPLC purity (nethod E):
90% Rt:Iweeommsisebserved [ MH] = 382.2; 1H NVR (400 MHepCTRIVEG1063836 [ ppni
= 9.64 (s, 1H), 8.75 (d, J=4.3, 1H), 800(d J=4.3, 1H), 7.73 - 7.66 (m
1H), 7.61 (dd, J=7.8, 1.7, 1H), 7.54 (d,188=7.5 2H), 7.19 - 7.14 (m 2H),
7.07 (dd, J=7.6, 1.7, 2H), 6.03 (s, 1H), 3.57 (s, 3H, 2.09 (s, 3H.

10Met hanesul fonic acid 212-(3, 5-di met hoxy- phenyl am no) 41, 2, 4]tri azol o[ 1, 5-
al pyrazi n- 8-#J) gpheBYi2 @8t 2H), 7 88785 (m, 1H), 774770, 1H), 7.06 (d, J = 4.00
2-[2- (3, 5-D nmet hoxy henlamno-[124]tr|azoo apyra2|n8y1] phenol
(1 20 eq.) |fézcﬁfé)s@I{)ﬁa(i i 209 Hi, cid)oBoitetsh@h. and dry triethylamne (1.1
eq.) under an inert atnosphere. Methanesul fonylchloride (2 eq.) is added
and the reaction stirred at roomtenperature for 1h and nonitored by HPLC.
After conpl qBss- Dﬁméﬂfo&yﬁﬁherinE(S?qiﬂhéﬂdiBﬁjl{ﬁZdléiriéfzéié)[%té]pﬁﬂazm -prydr@hinene,
filtergd over celite and concentrated in vacuum Col um

chr omat ogra h@@Ggﬁ silica wwth ethylacetate and cycl ohexane gives the title
conmpound "D42"; HPLC purity (method_E): 90% Rt:2.12 min, observed [ MH]=
442.0; 301H NVR (400 MHz, DMBO-d /&Bppnj 9.97 (s 1H), 8.97 (d, J=4.3,
1H), 8.25 (d, J=4.3, 1H), 7.95 ( 6, 1.6, 1H), 7.73 - 7.62 (m 1H),

7.62 - 7.49 (m 2H). 6.96 (d,_J=p N 6. 11(t, F2. 1 1H) 373(s
2 E@o@w\gﬁ
H

6H), 3.16 (s, 3H). WO
10

The compound is synthesized as described in method 2.

HPLC purity (method A): ‘100%, RT 2.54 min, LCMS: (method A) 424.3 (M+H),

RT. 2.43 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 10.04 (d, J = 2.00 Hz, 1H), 9.86 (s,

1H), 9.64 (d, J = 4.00 Hz, 1H), 8.95 (d, J = 4.00 Hz, 1H), 8.29 (d, J = 4.00 Hz,

1H), 8.12 (t, J = 8.00 Hz, 2H), 7.89-7.85 (m, 1H), 7.74-7.70 (m, 1H), 7.64-7.61
20 (m, 2H), 6.97 (d, J = 8.00 Hz, 2H), 3.74 (t, J = 4.00 Hz, 4H), 3.04 (t, J = 4.00

Hz, 4H).

15

(6-Methoxy-pyridin-3-yl)-(8-quinolin-3-yl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
25 amine ("C262")

= AN
Jog
N NH
30
7 N\
—N
—0

The compound is synthesized as described in method 2.
35 HPLC purity (method A): 100%, RT 2.78 min, LCMS: (method A) 370.0
(M+H), RT. 2.68 min;



Step 1: Follow ng general procedure 1 using

( 3- met hoxycar bonyl phenyl ) boroni ¢ acid and

8- i odo- [ wd,241zxmsmEol opyr azi n- 2 yI am ne as reactants. 108Tap2@1ios3sdone
anal ogously to "D2" to give HPLC %lty (method E): 100% Rt:1.80
m n, observed [ MH]= 417. 2; 1H NNR (500 DMSO-d6) 6 [ppm = 9. 78(s,
1H), 9.46 (s, 1H, 8.96 - 8.91 (m 1H), 8.89 (d, J=4.2, 1H), 8.23 (d,
J=4.2, 1H), 8.14 -8.08 (m 1H), 7.72 (t, J=7.8, 1H), 7.70 - 7.65 (m 2H),
6.96 (d, J=9'H NMRX408Mi$z, 3 61 (d, J=
N2- (3, 5- Di et homheny I\DBM(Sbgtdé)gE [g'rspcl)ﬂsgrcgﬁ(dl‘@ delHE)nIHﬁ (

[ 1,2, 4] tri az®08[Hz,51H) Bye7ald, ne= 2,0 Hrzahiih8.58 (4l F 326Nz, 1H) HN328530 CHa

?;?n-pnéneiﬂil' ORR IR En 40 1o LR TS T oD 8 0ol ¥ 1o
"D8" to gi ve12 Dd4Hz, BOHB! Iﬁge%( method E): 100% Rt:1.92 mn, observed

[ MH+] 5385. 2; 1H NVR (500 O-c16) 5 [PP111] = 9.44 (s, 1H), 7.97 (d,
J=4.5, 1H) 746(d J=4.5, 1H), 7.35 (t, J=6.0, 1H), 6.94 (d, J=2.2, 2H),

6.09 (t, , 3. 74 3. 45
(s 1y 3 tcorsintgagsaiite ey, s clgird ey

11. 2, 39 %ﬁe("tm"xm J=12.8, 1.8, 2H .32 - 1.16 (m 2H), 1.12 (s,
1H). WD 2012/ 025186PCT/ EP2011/ 003830 - 219 -

[4- (4-Met hyl - pi perazin-1-y1)- p’lﬁﬂyl] (8 pyrido[ 2, 3-b] pyrazin-7-yl[1,2,4]tri
azol o[ 49 5-a] pyrazin-2-yl)-a \ne

The compound is synthesized as described in method 2.

HPLC purity (method A): 95%, RT 2.61 min; LCMS: (method A) 394.0 (M+H),

RT. 2.55 min, 93.71% (Max), 95.02% (254 nm);

'H NMR (400 MHz, DMSO-ds): & [ppm] 10.25 (s, 1H), 10.02 (d, J = 4.00 Hz,

1H), 9.95 (s, 1H), 9.66 (s, 1H), 8.97 (d, J = 4.00 Hz, 1H), 8.30 (d, J = 4.00 Hz,
20 1H), 8.12 (t, J = 4.00 Hz, 2H), 7.87 (t, J = 8.00 Hz, 1H), 7.69-7.67 (m, 2H), 7.54

(d, J=8.00 Hz, 1H), 6.80 (d, J = 8.00 Hz, 1H), 3.52 (s, 2H).

15

(3,5-Dimethoxy-phenyl)-(8-quinolin-7-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
25 ("C264")

O/

30

The compound is synthesized as described in method 2.

HPLC purity (method A): 98%, RT 3.44 min, LCMS: (method A) 399.2 (M+H),
RT. 3.45 min;

"H NMR (400 MHz, DMSO-ds): & [ppm] 10.15 (s, 1H), 9.69 (t, J = 2.00 Hz, 1H),

35



10Step 1: Suzuki Myaura coupling is performed using
7-(4,4,5,5-tetranethyl - [1, 3, 2] di oxaborol an-2-y1)-pyrido[ 2, 3- b] pyrazi ne as
bor oni c ew'odofmﬂzb'mm ng procedure 1. 15Step 2 is done anaCugwaslpoisso " D11"
to give "D45"; HPLC purity (nmethod E): 100% Rt:1.33 mn, observed [ MH]=
439.2; 1H NMR (400 MHz, DNVBO c16) 6 [PPr1|7ﬂ]- = 10.26 (d, J=2.4, 1H), 9.95 -
9.88 (m 2H), 9.19 (dd, J=15.8, 1.8, 2H), 9.02 (d, J=4.2, 1H), 8.34 (d,
J=4.2, 1H), 7.64- 207.57 (m 2H) 6.96 (d, J-9 1, 2H), 3.11 - 3.00 (m 8H),

2.24 (s, 3Hgpp.8.97 1H 1H), 8.32-8.30 (m,
N2- (3, 5- Dlrret %xy el ZHB 8!\!57 tetra 9/%#402 pyran- 28431{"‘ iitrlazol cS[l 5-

a] pyr azi ne- 2,H; Bl‘bm(d’;el % BDOGME, 1H), J0Gt éqd, 1 = Bkm r4ea&Hzor1H)pT 08vs. dener al

procedure 3 r ahyd hile. Step 2 is done

anal ogously %6 2?{“088}3\)@ 0455@%5392335553 @ﬁ?ﬁmst hod E): 100% Rt:1.90
m n, observed [ MH#]= 371.2; WD 2012/ 025186PCT/ EP2011/ 003830 - 220 - 1H NWR
(500 MHz, DMSO d6) 6[PPrn] =9.40 (s, 1H, 7.99 (d, J=4.5, 1H), 7.46 (d,

J=4.5, 1H), (% Mquh;blmatBI jehe iy (8- wgenr(a-ym;z tﬂtnaCZleI)q[M& @BY(QZIn-ZzyLi) 2, 1H),

4.24 (ddd, J=1 1H), 3.95 - 3.82 (m 2H), 3.73 (d, J=6.8, 6H),
3.49 - 53 37‘“{":‘?1 ](4‘11?6@3.87 (dd, J=12.5, 2.3, 2H), 1.72 (qd, J=12.2, 4.4,
2H) .

(3, 5- D net hoxy- phenyl ) - (8- pine\rdln 1-y141,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)

- amne ("D47")
i
~ Q /\
N N 0
H __/

10
The compound is synthesized as described in method 2.

15 HPLC purity (method A): 99%, RT 2.34 min; LCMS: (method A) 424.0 (M+H),
RT. 2.34 min;
'H NMR (400 MHz, DMSO-dg): & [ppm] 9.92 (s, 1H), 9.66 (s, 1H), 9.00 (dd, J =
4.20, 3.60 Hz, 1H), 8.94 (d, J = 4.00 Hz, 1H), 8.78 (dd, J = 8.00, 4.00 Hz, 1H),
8.43 (d, J = 8.00 Hz, 1H), 8.28 (d, J = 4.00 Hz, 1H), 8.15 (d, J = 8.00 Hz, 1H),
7.64-7.59 (m, 3H), 6.95 (d, J = 8.00 Hz, 2H), 3.74 (t, J = 4.00 Hz, 4H), 3.03 (t, J
=4.00 Hz, 4H).

20

(6-Methoxy-pyridin-3-yl)-(8-quinolin-7-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-

25 amine ("C266")
N
l/\rl\l
N

. \ /N N
WA
30 | NN N
~N H
The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 2.63 min, LCMS: (method A) 370.0 (M+H),
35 RT. 2.61 min;

"H NMR (400 MHz, DMSO-dg): & [ppm] 10.10 (s, 1H), 9.64 (s, 1H), 9.00 (dd, J



15Step 1: Piperidine is reacted using general procedure 3 with
8-chloro[1,2,4]triazol opyrazin-2-ylamne. Step 2 is done anal ogously to
"D8" to g\ivoezoizlmﬁfs;s 20HPLC purity (nmethod E): 100% Rt: 2c4A&Pooinjo3sbser ved
[ MH#] = 355.2; 1H NWR (500 MHz, DMSO d5) éppnj = 9.65 (s, 1H), 8.10 (d,
J=4.3, 1H), 7.54 (d, J=4.3, lH) 6. 94 (oﬂ7 2, 2H), 6.07 (t, J=2.2, 1H),
5.75 (s, 1H), 4.15 -4.04 (m 4H), 3.73 (s, 6H), 1.82 - 1.65 (m 2H), 1.63
(m 4H).

25N2- (3, 5- Di gt n I o] HPY 8358 ne- 2,
8- di am ne (_rra (5‘(9@/0(&3& XHb I\(ﬁl g @b%ﬂg&&é#&@g QPE I-rl;i’zegﬂct I on,

anal ogousl y (doJ =D4n0 Haj 1) &Ma(d;otm&ﬂﬁszmm 8. BIPUE purd.0F HzmdHhod 1B) -

e T T SR I B4l T g

§;33(§1H> Az SPL6 86 T, P 6108 HO1R, 483 G, 20, .07 (1, J=2.2, 1h,

(3, 5-Di net hoxy phenyl) {842 (4-fluoro-phenyl)-piperidin-1-yl]-

L 1.2 Atrt azgl gl inofl- PN 2 fiablol T 8-Sl yfazim-2-ylamino) 1, Sainytirblindolts-1 00

one ("C267")
N AN
10 |/j\,
N
\
L
I N H O
15 The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 2.47 min, LCMS: (method A) 394.0 (M+H),
RT. 2.33 min;

'H NMR (400 MHz, DMSO-ds): 5 [ppm] 10.25 (s, 1H), 10.02 (s, 1H), 9.68 (s,
1H), 9.01 (dd, J = 4.18, 1.72 Hz, 1H), 8.96 (d, J = 4.24 Hz, 1H), 8.78 (dd, J =

20
8.68, 1.72 Hz, 1H), 8.44 (d, J = -7.68 Hz, 1H), 8.28 (d, J = 4.20 Hz, 1H), 8.16
(d, J = 8.68 Hz, 1H), 7.68 (s, 1H), 7.63-7.60 (m, 1H), 7.55 (dd, J = 8.38, 2.16
Hz, 1H), 6.80 (d, J = 8.40 Hz, 1H), 3.52 (s, 2H).
25 3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-alpyrazin-8-yl}-phenol
(IIC268II)
HO
| H
30 0 N N
\W 3
N-N N
. \—/
/O

The compound is synthesized as described in method 2.
35



0 -CH3 Step 1 15Rac-2-(4-fluorophenyl)piperidine is used as nucl eophile
according to general procedure 3. Step 2 is done anal ogously to "D8" to
gi ve "DAWO 2biPlGsmarity (nethod E): 100% Rt:2.85 mn, ehs@mpead/opisbir] =
449.2; 201H NWR (500 MHz, DWVSO-d6) 6 [pp = 9.63 (s, 1H), 8.15 (d, J=4.3,
1H), 7.56 (d, J=4.3, 1H), 7.36 (dd, J=8.1, 5.6, 2H), 7.18 (t, J=8.9, 2H),
6.89 (d, J=2.2, 2H), 6.05(t, J=2.2, 1H), 3.68(s, 6H), 3.13 - 2.86 (m 1H),
2.47 - 2.40 (m 1H, 2.06 - 1.88 (m 1H, 1.73 - 1.60 (m 4H), 1.54 (ddd,

J=12.8, 7.0,HBLG,putit) (method A): 99%, RT 4.13 min; LCMS: (method A) 364.0 (M+H),
25(3, 5- D net éa/-ghen yl)-(8-pi perazm 1- y111 2,4]triazol o[ 1, 5-a] pyrazin-2-y
1)- amine (" mingt ep 1: 35Piperazine is coupl ed with

3632}858&%%5%&%8@8%%%5%9%@% I8, SR B AT (o

giS\éez D60 N&mamuﬁ)wz@nwnqdm ,BH), 85%-8 BO: (i, 4fH)nT7184 @hsers.ed l-[szHH) ]—
8.16 (d, J= ﬁj‘?&d 470%@\68“);]6@536 E’Zr@)ﬂ 1&")9@ 1(1th~2 24@0%”")63(%@ (61,

J=2.2, 1H), @415 - 5403(m 4H), 3.73 (s, 6H), 2.98 - 2.87 (m 4H).
442-(3, 5- D net’hoxy- phenyl amno)-[1,2,4]triazol o[ 1, 5-a] pyr azi n- 8-yl i pi perazi
ne- 1- car bal dehyde ("D51") The reaction, analogously to "D50", gives the

E:(I\)/Irjl-pzu]n : 33%’1 B (‘ggbﬂlﬁ 7 ty ng%%'aﬁcﬁgg%@quﬁﬁnf alp”gga#'i‘-é)-yel‘ P&U‘O' 8. 22

(d, J=p 3, ngsg 13(s lH) 7.60 (d, J=4.3, 1H), 6.93 (d, J=2.2,
609(t J=2 |E|) 0-405(m4H) 3.74 (s, 6H), 3.56 (dd, 3104

\_/
*@
N\
N
N

The compound is synthesized as described in method 2.
HPLC purity (method A): 94%, RT 2.68 min, LCMS: (method A) 389.0 (M+H),
RT. 2.66 min;

20 'H NMR (400 MHz, DMSO-dg): & [ppm] 9.75 (s, 1H), 9.63 (s, 1H), 8.84 (d, J =
4.00 Hz, 1H), 8.21 (d, J = 8.00 Hz, 1H), 8.16 (d, J = 4.00 Hz, 1H), 8.08 (t, J =
2.80 Hz, 1H), 7.59 (d, J = 8.00 Hz, 2H), 7.35 (t, J = 8.00 Hz, 1H), 6.95-6.92 (m,
3H), 3.73 (t, J = 4.00 Hz, 4H), 3.02 (t, J = 4.00 Hz, 4H).

15

25
3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-y!}-phenol

("C270")

\O _@_n OH
N\
30 N N>/\Q‘
\N |
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The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 2.95 min, LCMS: (method A) 335.0 (M+H),
RT. 2.91 min;

35



[8-(7,8-D hydro-5H[1, 6] napht hyridi n-6-y1)41, 2, 4]triazol o[ 1, 5-a] pyrazi n-2-y
1] - 25(3, 5-di net hoxy- phenyl )-am ne ("D52") Step 1

5, 6, 7, 8- wonatyudse 1, 6- napht hyri di ne is react ed wi t h 8- elir@pee11/003830

[1, 2, 4]tr|azol opyrazin-2-yl am ne u5| ng gl%r procedure 3. 35 Step 2 is
done anal ogously to "D8" to give 2012/ 025186PCT/ EP2011/ 003830 -
223 - HPLC purity (nmethod E): 100% Rt 1.66 mn, observed [ MH]= 404.2; 1H
NVR (500 MHz, DMSO-c16) 6 [PPn] = 9.71 (s, 1H), 8.42 - 8.36 (m 1H), 5 8.19
(d, J=4.3, fkwam@ﬁoamHszsoaAgl) gﬁprﬁgg(%(shﬁymssﬁ,m) Es&dﬂJé 7.7,

4.8, 1 6. 96 59
J=5.9, H)ZH) 4309@42(§H)6$1ﬁ3(31 d7 $:20 Ija5ﬂsl)) 82¢-8.18 (m, 2H) 867806|_?m 1H), (t.

L et ho 0t 208 0P () ¢ iy 47 B R0l "o B 9 0B veA) - (5
1

2, 3, 4- Tet rid)y 8r98 @hoh 400 Hzj $H),en81 ¢sl 3Hcor di ng to general procedure 3.
Step le done anal ogously to "D8" to give "D53"; HPLC purity (nethod E):
100% Rt:2.66 mn, observed [ M#]= 403.2; 20 1H NVR (400 MHz, DMVMBO-d6) 6

27, 50 oyl e e

4. 47 ,(t J 5n@o|2—bl)1e(’1{3251"os 6H), 2.97 (t, J=5.8, 2H). 25

OH

10

N
Y
; E L
HN H
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20 N-{3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-

phenyl}-methanesulfonamide ("C272")

/
0 \ _o

QH HN” ;
: a5 U
K/l

The compound is synthesized as described in method 2.

30 HPLC purity (method A): 95%, RT 4.14 min, LCMS: (method A) 441.0 (M+H),
RT. 4.11 min;
'H NMR (400 MHz, DMSO-dg): & [ppm] 10.01 (s, 1H), 9.92 (s, 1H), 8.93 (d, J =
4.00 Hz, 1H), 8.65-8.63 (m, 1H), 8.39 (t, J = 3.60 Hz, 1H), 8.25 (d, J = 4.00 Hz,
1H), 7.52 (t, J = 8.00 Hz, 1H), 7.40-7.37 (m, 1H), 7.03 (d, J = 4.00 Hz, 2H),
6.12 (t, J= 3.60 Hz, 1H), 3.75 (s, 6H), 3.03 (s, 3H).

35



N2- ( 3, 4- Di met hoxy- phenyl ) - N8- net hyl - N3- (t et rahydr o- pyran-4-yl) -
[1,2,4]triazolo[1,5-a] pyrazine-2,8-diamne ("D54") CHi3 0 NNNiN 300 il(

_ <\ NNO woGhiR¥ag€¥s6 St ep 1: N- Met hyl - N-t et r ahydr oP2iEEPRO1@/00383Y | am ne
i s used as nucl eophile according to 35general procedure 3. Step 2: WO
2012/ 025186PCT/ EP2011/ 003830 - 224 - 5 41 onp- 1, 2- di met hoxybenzene i s used
I n the Buchwal d-Hartw g am nati on usi ng general procedure 2 to give "D54";
HPLC purity (nethod E): 100% R:1.82 min, observed [ MH] = 385.2; 1H NWR
(500 MHz, DMSO-c16) 6 [PPn] = 9.32 (s, 1H), 8.04 (d, J=4.3, 1H), 7.52 (d,
J=4.3, 1H), 7.32 - 7.23 (m 2H), 6.89(d, J=8.7, 1H), 5.52 - 5.33 (m 1H),
4.00 (dd, JNH342-@-Morphdjin-ByZphénylaBifoe)-[3,2/4triazolGM)5-apydeazit-Beyl}-J=11. 7,

10.3, 3H), 3..28 1.92 WNs12.3, 4.6, 2H), 1.68 (dd, J=12.1, 2.2,
2H). 10The ?%‘F?m}k%iﬁﬁﬁ‘ggﬂaéﬂﬂ%(/é%e% prepared anal ogously conpound
no. structure and / or nane anal ytical data
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The compound is synthesized as described in method 2.
HPLC purity (method A): 97%, RT 2.83 min, LCMS: (method A) 466.3 (M+H),
RT. 2.68 min;

15 "H NMR (400 MHz, DMSO-dg): 8 [ppm] 9.92 (s, 1H), 9.75 (s, 1H), 8.88 (d, J =
4.00 Hz, 1H), 8.59 (d, J = 8.00 Hz, 1H), 8.44-8.43 (m, 1H), 8.20 (d, J = 4.00
Hz, 1H), 7.60 (d, J = 8.00 Hz, 2H), 7.54 (t, J = 8.00 Hz, 1H), 7.38-7.35 (m, 1H),
6.94 (d, J=12.00 Hz, 2H), 3.73 (t, J = 4.00 Hz, 4H), 3.03-3.01 (m, 7H).

20
N-{3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl}-
phenyl}-methanesulfonamide ("C274")

\S,/o
Y
25
N >/~|{1
N\
N
N

The compound is synthesized as described in method 2.
30 HPLC purity (method A): 98%, RT 3.06 min; LCMS: (method A) 412.0 (M+H),
RT. 3.03 min;
'H NMR (400 MHz, DMSO-ds): & [ppm] 9.94 (s, 2H), 8.89 (d, J = 4.00 Hz, 1H),
8.55-8.53 (m, 2H), 8.47-8.46 (m, 1H), 8.24 (d, J = 4.00 Hz, 1H), 8.07 (dd, J =
35 8.00, 4.00 Hz, 1H), 7.55 (t, J = 8.00 Hz, 1H), 7.37 (d, J = 8.00 Hz, 1H), 6.83 (d,
J=8.92 Hz, 1H), 3.82 (s, 3H), 3.04 (s, 3H).
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N-{3-[2-(2-Ox0-2,3-dihydro-1H-indol-5-ylamino)-[1,2,4]triazolo[1 ,5-a]pyrazin-8-
yl]-phenyl}-methanesulfonamide ("C275")

o
I

re

3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1 ,5-a]pyrazin-8-yl]-benzamide
(IIC276")

/
o
’ H,N.__O
N>.‘
N
—o0 N

The compound is synthesized as described in method 2.

HPLC purity (method A): 98%, RT 3.68 min; LCMS: (method A) 391.3 (M+H),
RT. 3.53 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 10.05 (s, 1H), 9.04 (t, J = 4.00 Hz, 1H),
8.95 (d, J = 4.00 Hz, 1H), 8.90-8.87 (m, 1H), 8.30-8.25 (m, 1H), 8.11 (s, 1H),
8.01-7.99 (m, 1H), 7.64 (t, J = 8.00 Hz, 1H), 7.48 (s, 1H), 7.03 (d, J = 4.00 Hz,
2H), 6.12 (t, J = 2.40 Hz, 1H), 3.74 (s, 6H).

3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl]-
benzamide ("C277")



Mass found (Mt, 356.0), Rt (mn): 5.47 el <10 . 1.1
(3, 5-Di net hyl - phenyl ) 48- (4- nor phol i n-4-yl -
phenyl ) 41wa,24i2xmsmgol o[ 1, 5- a] pyrazi n-2-yli-am ne PCT/EP2011/003830
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The compound is synthesized as described in method 2.

HPLC purity (method A): 98%, RT 2.45 min; LCMS: (method A) 416.0 (M+H),

RT. 2.43 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 9.81 (s, 1H), 9.14 (t, J = 3.60 Hz, 1H),

8.90 (d, J = 4.00 Hz, 1H), 8.87-8.84 (m, 1H), 8.22 (d, J = 4.00 Hz, 1H), 8.10 (s,
1H), 7.99 (dd, J = 6.00, 4.00 Hz, 1H), 7.67-7.61 (m, 3H), 7.49 (s, 1H), 6.94 (d,

J=8.00 Hz, 2H), 3.74 (t, J = 8.00 Hz, 4H), 3.02 (t, J = 4.00 Hz, 4H).

3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
benzamide ("C278")

A

I

The compound is synthesized as described in method 2.

HPLC purity (method A): 98%, RT 2.57 min; LCMS: (method A) 362.0 (M+H),
RT. 2.45 min;

'H NMR (400 MHz, DMSO-ds): 8 [ppm] 10.00 (s, 1H), 9.13 (t, J = 3.60 Hz, 1H),
8.91(d, J=4.00 Hz, 1H), 8.85-8.82 (m, 1H), 8.51 (d, J = 4.00 Hz, 1H), 8.25 (d,
J =4.00 Hz, 1H), 8.11 (dd, J = 8.00, 4.00 Hz, 2H), 8.01-7.99 (m, 1H), 7.66 (t, J
= 8.00 Hz, 1H), 7.49 (s, 1H), 6.84 (d, J = 8.00 Hz, 1H), 3.82 (s, 3H).

3-[2-(2-Ox0-2,3-dihydro-1H-indol-5-ylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yi}-
benzamide ("C279")



Mass found (M, 401.0), Rt (min): 4.81 WD 2012/ 025186PCT/ EP2011/ 003830 -
225 - "E3" (mn): 5.01 ,2,41triazolo[1,5- O N <10 * NN

[ 8- (4- Morwbabim24syl - phenyl ) [ 1a] pyrazi n-2-y1] - (3-tri f| uecomeeéyioozsbenyl ) am
ne Mass found (M, 441.0), Rt “?7?3):
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4-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4}triazolo[1,5-a]pyrazin-8-yl]-benzamide
(|IC280")
/
o
15
aS WS
N o}
—0 N>f\\
N
!
20 The compound is synthesized as described in method 2.
HPLC purity (method A): 96%, RT 3.60 min, LCMS: (method A) 391.3 (M+H),
RT. 3.47 min;

"H NMR (400 MHz, DMSO-ds): & [ppm] 10.07 (s, 1H), 8.96 (d, J = 4.00 Hz,

o5  1H), 8.80(d, J=8.00 Hz, 2H), 8.27 (d, J = 4.00 Hz, 1H), 8.12 (s, 1H), 8.05-
8.03 (m, 2H), 7.52 (br s, 1H), 7.03 (d, J = 2.40 Hz, 2H), 6.13 (t, J = 4.00 Hz,
1H), 3.76 (s, 6H).

4—[2-(4-Morpholin-4-yl—phenylamino)-[1 2 ,4)triazolo[1,5-a)pyrazin-8-yl]-
benzamide ("C281")

/N < > H NH,
0 N N
il sVen
N\
N
35 g/lN
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,2,4]triazolo[1,5- 4.53 NJ <10 . 11 NN , N _
[ 8- (4- Mor phol i n-4-yl - phenyl ) [ 1a] pyrazi n-2-yl]-mtolyl-am ne Mass found (M,
387.0), Rwvo2012/02E886 N (min): el 5.39 1,2,4]triazol o[ 1P64/EP2011/003830

-179 -

The compound is synthesizéd as described in method 2.

HPLC purity (method A): 97%, RT 2.33 min, LCMS: (method A) 416.0 (M+H),
RT. 2.32 min;

'H NMR (400 MHz, DMSO-ds): d [ppm] 9.83 (s, 1H), 8.91 (d, J = 4.00 Hz, 1H),
8.79 (dd, J = 8.00, 4.00 Hz, 2H), 8.22 (d, J = 4.00 Hz, 1H), 8.10 (s, 1H), 8.05
(dd, J =6.00, 4.00 Hz, 2H), 7.61-7.58 (m, 2H), 7.50 (s, 1H), 6.95 (d, J = 8.00
Hz, 2H), 3.73 (t, J = 4.00 Hz, 4H), 3.03 (t, J = 4.00 Hz, 4H).

10 4-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl}-
benzamide ("C282")

\ 4(i>_H NH,
(0] \ / N
N >/-\|\q (o}
15 Ny |
NG

The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 2.52 min, LCMS: (method A) 362.0

20 (M+H), RT. 2.39 min;
'H NMR (400 MHz, DMSO-dg): © [ppm] 10.02 (s, 1H), 8.92 (d, J = 4.20 Hz,
1H), 8.77 (d, J = 8.48 Hz, 2H), 8.55 (d, J = 2.80 Hz, 1H), 8.26 (d, J=4.20
Hz, 1H), 8.11-8.02 (m, 4H), 7.51 (s, 1H), 6.85 (d, J = 8.88 Hz, 1H), 3.82 (s,

o5 3H).
4-[2-(2-Oxo-2,3-dihydro-1H-indol-5-ylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yi}-
benzamide ("C283")

30

35



<10 11 hj N, NI
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found ( MiwoW6/@5186 Rt WO 2012/ 025186PCT/ EP2011/ 00283@P2012863830 11 N,
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(8-Biphenyl-2-yl-{1,2 4]triazolo[1,5-a]pyrazin-2-yl)-(3,5-dimethoxy-phenyl)-
amine ("C284")
15 - I
0]
_0
20 The compound is synthesized as described in method 2.
HPLC purity (method A): 97%, RT 5.06 min; LCMS: (method A) 424.2
(M+H), RT. 5.10 min;
'H NMR (400 MHz, DMSO-dg): & [ppm] 9.81 (s, 1H), 8.80 (d, J = 4.00 Hz,
o5 1H), 8.00 (d, J =4.00 Hz, 1H), 7.72 (d, J = 2.00 Hz, 1H), 7.63-7.59 (m, 1H),

7.54-7.50 (m, 2H), 7.18-7.12 (m, 3H), 7.08-7.06 (m, 2H), 6.84 (d, J = 3.60
Hz, 2H), 6.08 (t, J = 4.00 Hz, 1H), 3.70 (s, 6H).

(8-Biphenyl-2-yl-{1,2 4]triazolo[1,5-a]pyrazin-2-yl)-(4-morpholin-4-yl-phenyl)-
30 amine ("C285")

35



(3, 5-Di net hyl - pheny1) - (8- pyridin-3-yl -

[1,2,4]triazolo[1,5-a] pyrazin-2-yl)-am ne LCMS (nethod A): mass found (M,
317. 0), RvO(Qmiampsis8. 52 Area % -98. 64 (Max), 98.80 (254 maj/EP2¢41M04R3¢ 400
VMHz, DMSO-d6): 8 [ppn] 9.95 (s, 1H), 9.84 (d, J = 2 Hz, 1H), 8.96 (m 2H),
8.73 (m 1H), 8.25(d, J = 4.2 Hz, 1H), 7882 (m 1H), 7.36 (s, 2H), 6.59 (s,
1H), 2.26 (s, 6H <10 X N, S phenyl]-(8-phenyl-[1 Mass found (Mt, 40 Cl
434.0), <10 41/ \ NI

5
/ N\
N o]
S
10 (8-Biphenyl-2-yl-[1,2 4]triazolo[1,5-a)pyrazin-2-yl)-(6-methoxy-pyridin-3-yl)-
amine ("C286")
=
15
NS
o7 N

The compound is synthesized as described in method 2.
HPLC purity (method A): 99%, RT 3.98 min; LCMS: (method A) 395.0 (M+H),
20 RT. 3.89 min;
'H NMR (400 MHz, DMSO-de): & [ppm] 9.72 (s, 1H), 8.77 (d, J = 4.00 Hz, 1H),
8.34 (d, J=4.00 Hz, 1H), 8.02 (d, J = 4.00 Hz, 1H), 7.85-7.83 (m, 1H), 7.70 (d,
J=8.00 Hz, 1H), 7.64-7.60 (m, 1H), 7.55-7.51 (m, 2H), 7.18-7.12 (m, 3H),
o5 7.09-7.07 (m, 2H), 6.80 (d, J = 12.00 Hz, 1H), 3.79 (s, 3H).
5-(8-Biphenyl-2-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-1,3-dihydro-indol-2-
one ("C287")

30

35
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(3,5-Dimethoxy-phenyl)-[8-(2-phenoxy-phenyl)-[1 ,'2,4]triazolo[1 ,5-alpyrazin-2-
yl]-amine ("C288")

The compound is synthesized as described in method 2.
HPLC purity (method A): 95%, RT 5.09 min; LCMS: (method A) 440.3 (M+H),
RT. 5.01 min;

<10

'H NMR (400 MHz, CDCH): & [ppm] 8.31 (d, J = 4.00 Hz, 1H), 8.10 (d, J = 4.00

Hz, 1H), 7.77 (dd, J = 7.00, 2.00 Hz, 1H), 7.49-7.44 (m, 1H), 7.31-7.27 (m,

1H), 7.22-7.18 (m, 2H), 7.10-7.06 (m, 2H), 6.99-6.94 (m, 3H), 6.82 (d, J = 2.80

Hz, 2H), 6.17 (t, J = 4.00 Hz, 1H), 3.82 (s, 6H).

(4-Morpholin-4-yl-phenyl)-[8-(2-phenoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-

yl]l-amine ("C289")



N- NN WD 2012/ 025186PCT/ EP2011/ 003830 - 227 -

(1-Benzyl- 1Hi ndazol - 6-y1) - ( 8- phenyl -

[ 1, 2, 4] t rwezo0120)23186- a] pyr azi n- 2-y1)-am ne LCVS (net hod ACT/EPasis/odzsand ( Mk,
418.0), Rt (mn): 4.99 Area %-92.70 ( , 93.19 (254 nm; 1H NWR (400
MHz, DMSO-d6): 8 [ppm 10.33 (s, 1H), 8. 1d, J = 4.2 Hz, 1H), 8.74 (m
2H), 8.30 (m 2H), 7.98 (s, 1H), 7.68 (d, J = 8.64 Hz, 1H), 7.54 (m 3H),
7.30 (m 6H), 5.59 (s, 2H "E9" <10

The compound is synthesized as described in method 2.
HPLC purity (method A): 98%, RT 3.68 min; LCMS: (method A) 465.3 (M+H),
RT. 3.62 min;

> 'H NMR (400 MHz, DMSO-ds): & [ppm] 9.70 (s, 1H), 8.81 (d, J = 4.00 Hz, 1H),
8.08 (d, J=4.00 Hz, 1H), 7.71 (dd, J = 8.00, 4.00 Hz, 1H), 7.54-7.49 (m, 3H),
7.32-7.28 (m, 1H), 7.26-7.22 (m, 2H), 7.03-6.98 (m, 2H), 6.93-6.89 (m, 4H),
3.72 (t, J = 4.00 Hz, 4H), 3.01 (t, J = 8.00 Hz, 4H).

10

_ (6-Methoxy-pyridin-3-yl)-[8-(2-phenoxy-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-

yl}-amine ("C290")
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The compound is synthesized as described in method 2.
20 HPLC purity (method A): 98%, RT 4.14 min, LCMS: (method A) 411.0 (M+H),
RT. 4.15 min;
'H NMR (400 MHz, DMSO-dg): d [ppm] 9.84 (s, 1H), 8.82 (d, J = 8.00 Hz, 1H),
8.45 (d, J=4.00 Hz, 1H), 8.12 (d, J=4.00 Hz, 1H), 7.92-7.91 (m, 1H), 7.72-
7.70 (m, 1H), 7.54-7.50 (m, 1H), 7.31 (t, J = 8.00 Hz, 1H), 7.23 (t, J = 8.00 Hz,
2H), 7.03-7.01 (m, 2H), 6.90-6.89 (m, 2H), 6.81 (d, J = 12.00 Hz, 1H), 3.80 (s,
3H).

25

5-[8-(2-Phenoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino]-1,3-dihydro-
30 indol-2-one ("C291")

35
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[8-(3-Amino-2-methyl-phenyi)-[1,2,4]triazolo[1,5-alpyrazin-2-yI}-(3,5-dimethoxy-
phenyl)-amine ("C292")

The compound is synthesized as described in method 1.

HPLC purity (method A): 99%, RT 3.07 min, LCMS: (method A) 377.3
(M+H), RT. 3.97 min;

'H NMR (400 MHz, DMSO-dg): 8 [ppm] 9.90 (s, 1H), 8.88 (d, J = 4.00 Hz,
1H), 8.17 (d, J = 4.00 Hz, 1H), 6.99 (t, J = 8.00 Hz, 1H), 6.91 (d, J = 4.00
Hz, 2H), 6.75 (d, J = 8.00 Hz, 2H), 6.08 (t, J = 3.20 Hz, 1H), 5.00 (s, 2H),
3.70 (s, 6H), 1.93 (s, 3H).

[8-(3-Amino-2-methyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-morpholin-4-
yl-phenyl)-amine ("C293")

R (mn):

dat a
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The compound is synthesized as described in method 1.

HPLC purity (method A): 98%, RT 1.93 min; LCMS: (method A) 402.0 (M+H),
RT. 1.81 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 9.64 (s, 1H), 8.84-8.82 (m, 1H), 8.12
(d, J=4.00 Hz, 1H), 7.51-7.47 (m, 2H), 6.99 (t, J = 4.00 Hz, 1H), 6.91-6.88 (m,
2H), 6.76-6.73 (m, 2H), 4.99 (s, 2H), 3.72 (t, J = 8.00 Hz, 4H), 3.00 (t, J = 4.00
Hz, 4H), 1.91 (s, 3H).

[8-(3-Amino-2-methyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(6-methoxy-
pyridin-3-yl)-amine ("C294")

\ ‘<:‘>_ >\ NH,
K/’

The compound is synthesized as described in method 1.

HPLC purity (method A): 99%, RT 2.16 min;LCMS: (method A) 348.0 (M+H),
RT. 2.06 min;

'H NMR (400 MHz, DMSO-dg): 6 [ppm] 9.84 (s, 1H), 8.85 (d, J = 4.36 Hz, 1H),
8.46-8.45 (m, 1H), 8.16 (d, J = 4.32 Hz, 1H), 7.92 (dd, J = 8.92, 2.84 Hz, 1H),
7.01(t, J=7.68 Hz, 1H), 6.81-6.74 (m, 3H), 5.01 (s, 2H), 3.32 (s, 3H), 1.93 (s,
3H).

5-[8-(3-Amino-2-methyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino}-1,3-
dihydro-indol-2-one ("C295")
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The compound is synthesized as described in method 1.
HPLC purity (method A): 95%, RT 3.52 min; LCMS: (method A) 372.0
(M+H), RT. 1.90 min;

10 'H NMR (400 MHz, DMSO-de): © [ppm] 10.22 (s, 1H), 9.76 (s, 1H), 8.85 (d,
J=4.36 Hz, 1H), 8.13 (d, J = 4.00 Hz, 1H), 7.53 (s, 1H), 7.44-7.42 (m, 1H),
7.00 (t, J=7.72 Hz, 1H), 6.76-6.72 (m, 3H), 5.01 (br s, 2H), 3.47 (s, 2H),

1.92 (s, 3H).
15
4-tert-Butyl-N-{3-[2-(3,5-dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-
8-yl]-2-methyi-phenyl}-benzamide ("C296")
o/
20

25 Q\/t{l

The compound is synthesized as described in method 3.

HPLC purity (method A): 100%, RT 5.44 min; LCMS: (method A) 5637.3 (M+H),
RT. 5.35 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 9.95 (d, J = 8.00 Hz, 2H), 8.94 (d, J =
4.00 Hz, 1H), 8.22 (d, J = 4.00 Hz, 1H), 7.94 (dd, J = 8.00, 4.00 Hz, 2H), 7.55-
7.53 (m, 3H), 7.48-7.46 (m, 1H), 7.36 (t, J = 8.00 Hz, 1H), 6.91 (d, J = 4.00 Hz,
2H), 6.09 (t, J=2.00 Hz, 1H), 3.70 (s, 6H), 2.15 (s, 3H), 1.31 (s, 9H).

30

35
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N-{3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-2-
methyl-phenyl}-3-trifluoromethyl-benzamide ("C297")

4 F
F
F

The compound is synthesized as described in method 3.

HPLC purity (method A): 97%, RT 5.12 min; LCMS: (method A) 549.0
(M+H), RT. 4.95 min;

'HNMR (400 MHz, DMSO-dg): 6 [ppm] 10.31 (s, 1H), 9.96 (s, 1H), 8.95 (d,
J=4.00 Hz, 1H), 8.33-8.29 (m, 2H), 8.23 (d, J = 4.00 Hz, 1H), 7.98 (d, J =
8.00 Hz, 1H), 7.80 (t, J = 8.00 Hz, 1H), 7.58-7.56 (m, 1H), 7.49 (d, J=8.00
Hz, 1H), 7.38 (t, = 8.00 Hz, 1H), 6.91 (d, J = 2.40 Hz, 2H), 6.09 (t, J= 3.20
Hz, 1H), 3.70 (s, 6H), 2.16 (s, 3H).

4-tert-Butyl-N-{2-methyl-3-[2-(4-morpholin-4-yl-phenylamino)-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-phenyl}-benzamide ("C298")

. O
/7 N/ N\_H HNJ\©>(
0 N N
/=
<>Nz*m
T
K/N

The compound is synthesized as described in method 3.

HPLC purity (method A): 98%, RT 4.28 min, LCMS: (method A) 562.3
(M+H), RT. 4.20 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 9.95 (s, 1H), 9.71 (s, 1H), 8.89 (d, J
=4.00 Hz, 1H), 8.18 (d, J = 4.00 Hz, 1H), 7.94 (dd, J = 6.40, 2.80 Hz, 2H),
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7.55-7.46 (m, 6H), 7.36 (t, J = 8.00 Hz, 1H), 6.91 (d, J = 8.00 Hz, 2H), 3.72
(t, J = 4.00 Hz, 4H), 3.00 (t, J = 4.00 Hz, 4H), 2.14 (s, 3H), 1.31 (s, 9H).

N-{2-Methyl-3-[2-(4-morpholin-4-yl-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-
8-yl]-phenyl}-3-trifluoromethyl-benzamide ("C299")

s F

ZT

The compound is synthesized as described in method 3.

HPLC purity (method A): 97%, RT 3.91 min, LCMS: (method A) 574.0
(M+H), RT. 3.81 min;

'H NMR (400 MHz, DMSO-dg): & [ppm] 10.32 (s, 1H), 9.71 (s, 1H), 8.90 (d,
J=4.00 Hz, 1H), 8.33-8.30 (m, 2H), 8.18 (d, /= 8.00 Hz, 1H), 7.98 (d, J =
8.00 Hz, 1H), 7.80 (t, J = 8.00 Hz, 1H), 7.55.7.47 (m, 4H), 7.38 (t, J=8.00
Hz, 1H), 6.92-6.90 (m, 2H), 3.72 (t, J = 4.00 Hz, 4H), 3.01 (t, J = 8.00 Hz,
4H), 2.15 (s, 3H).

(3,5-Dimethoxy-phenyl)-[8-(1-methyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-
a]pyrazin-2-yll-amine ("C300")

N
| H /
0 N N \
R
N—N N
_0

The compound is synthesized as described in method 1.
HPLC purity (method A): 97%, RT 3.64 min, LCMS: (method A) 352.0
(M+H), RT. 3.5 min;



c "CTI

10

15

20

25

30

35

"c8" A c A "CO" B C "Cl10" B

WO 2012/025186 PCT/EP2011/003830

-189 -

"H NMR (400 MHz, DMSO-dg): & [ppm] 9.92 (s, 1H), 8.72 (d, J = 4.32 Hz,
1H), 8.65 (s, 1H), 8.40 (s, 1H), 8.06 (d, J = 4.36 Hz, 1H), 7.02 (d, J=2.24
Hz, 2H), 6.12 (t, J = 2.16 Hz, 1H), 3.96 (s, 3H), 3.76 (s, 6H).

(3,5-Dimethoxy-phenyl)-[8-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-
amine ("C301")

/
o
H
N>.‘N ]
5 N [ N
.

N

The compound is synthesized as described in method 1.

HPLC purity (method A): 95%, RT 3.34 min, LCMS: (method A) 338.0
(M+H), RT. 3.23 min;

'H NMR (400 MHz, DMSO-dg): 6 [ppm] 13.40 (s, 1H), 9.90 (s, 1H), 8.73-
8.71 (m, 2H), 8.44 (d, J = 1.76 Hz, 1H), 8.06 (d, J = 4.28 Hz, 1H), 7.02 (d, J
=2.20 Hz, 2H), 6.12 (t, J = 2.20 Hz, 1H), 3.76 (s, 6H).

(3,5-Dimethoxy-phenyl)-[8-(1H-pyrazol-3-yl)-[1,2,4]triazolo[ 1,5-a)pyrazin-2-yl]-
amine ("C302")

(3,5-Dimethoxy-phenyl)-[8-(1H-indazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
amine ("C303")
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N

The compound is synthesized as described in method 1.
HPLC purity (method A): 95%, RT 4.03 min; LCMS: (method A) 388.3
10 (M+H), RT. 3.91 min;
'H NMR (400 MHz, DMSO-dg): 6 [ppm] 13.31 (s, 1H), 10.06 (s, 1H), 8.92-
8.93 (m, 2H), 8.82 (t, J = 1.40 Hz, 1H), 8.36 (d, J =4.20 Hz, 1H), 7.75 (d, J
=8.32 Hz, 1H), 7.53 (dd, J = 8.24, 7.40 Hz, 1H), 7.05 (d, J = 2.20 Hz, 2H),
15 6.12 (t, J=2.20 Hz, 1H), 3.76 (s, 6H).

(3,5-Dimethoxy-phenyl)-(8-ethoxy-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

("C304")
O_
20 J
\0 o

The compound is synthesized as described in method 2.

HPLC purity (method A): 98%, RT 4.12 min; LCMS: (method A) 316.0 (M+H),
RT. 3.98 min;

'H NMR (400 MHz, DMSO-dg): d [ppm] 9.75 (s, 1H), 8.47 (d, J = 4.52 Hz, 1H),
7.59 (d, J=4.52 Hz, 1H), 6.89 (d, J = 2.20 Hz, 2H), 6.09 (1, J = 2.20 Hz, 1H),
30 4.51 (q, J=7.04 Hz, 2H), 3.72 (s, 6H), 1.41 (t, J = 7.04 Hz, 3H).

25

Synthesis of 8-lodo-[1,2 4]triazolopyrazin-2-ylamine

35
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8-Chloro-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamine (5.500 g; 32.43 mmol) is
suspended in water (40.0 ml) before HI (67%, 21.855 mi; 194 mmoil) is
added. The mixture is stirred at 50°C for 14 h and monitored by HPLC.

The mixture is cooled to Rt, diluted with water. After adding NaOH till pH 14 is
reached, the resulting suspension is cooled to 0°C and all solids are filtered
off giving 8-lodo-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamine (7.850 g; 30.074 mmol)

as a yellow solid.

General procedure for Suzuki-Mivaura Coupling 1

1 Equivalent 8-halo-[1,2,4]triazolopyrazin-2-ylamine, 1.1 eq. boronic acid (or
corresponding boronic ester), 0.03 eq. palladium(ll)acetate, 0.06 eq X-Phos
and 2 eq. potassiumcarbonate are given into a microwavetube charged with a
stir bar. The tube is sealed, evacuated and backfilled with argon. A mixture of
acetonitrile and water (2:1 v/v, 4mL / mmol) (briefly degassed by bubbling
argon under ultra-sonic irradtion through the mixture for 10 min or evacuating
and backfilling with argon) is added under nitrogene via syringe. The tube is
heated at 150°C under microwave irradiation for an appropriate time and
monitored by HPLC-MS. Upon completion, the mixture is diluted with
ethylacetate, filtered over a plug of Celite and evaporated under reduced
pressure.

The crude product is loaded on silica and purified via column chromatography.
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General Procedure for Buchwald-Hartwiq amination 2

1 Eq. of triazolopyrazine, 1.1 eq. halogene coupling partner and 0.03 eq.
chloro[2-dicyclohexylphosphino)-3,6-dimethoxy-2",4°,6 -tri-isopropyl-1-,1-
biphenyl[2-(2-aminoethyl)phenyl)Pd(ll) (Brettphose-Precat) in a screw capped
or microwave vial are dissolved in tert.-Butanol (5 mL / mmol). The mixture is
degassed by evacuating and backfilling with nitrogene for 3 times before

10 LHMDS (2 eq. 1.1 M in THF) is added and the reaction mixture is heated to
110°C and monitored by HPLC. Upon completion, the mixture is quenched
with water, diluted with ethylacetate and filtered over Celite. The solvent is
removed in Vaccuum and the residue purified via chromatography or

15 preparative HPLC.

General Procedure for nucleophilic aromatic Substitution 3

To a microwave vial stir bar is added 1 eq. of triazolopyrazine, 1.1 eq. of the
20 corresponding amine and potassium carbonate (2 eq). N,N-dimethylformamide
(3 mL / mmol) is added and the suspension heated in the microwave at 180°C.
The reaction is monitored by HPLC. Upon completion, the mixtured is diluted
with ethylacetate, filtered over Celite and concentrated. The residue is purified

25 via column chromatography or preparative HPLC.

(2-Methyl-1H-benzoimidazol-5-yl)-[8-(1-methyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("D1")

30
N

[N
H N\’N/ /
H.c—4 \Q\NJ\N u
N H N TCH,

35
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Step 1:

8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 1-methyl-1H-pyrazole-4-boronic-
acid pinacol ester are converted following general procedure 1. Flash colulmn
chromatography on silica with DCM and methanol as solvent system give the
desired coupling product pure.

Step 2:

8-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamine and 5-
bromo-2-methyl-1H-1,3-benzodiazole are coupled following general
procedure 2. Purification via preparative HPLC gives "D1" as beige solid;
HPLC purity (method E): 100%, Rt: 2.19 min, observed [MH+] = 346.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.77 (s, 1H), 8.71 (t, J=4.2, 1H), 8.69
(d, J=4.3, 1H), 8.66 (s, 1H), 8.42 (s, 1H), 8.16 (s, 1H), 8.04 (dd, J=4.3, 1.6,
1H), 8.00 (s, 1H), 7.37 (ddd, J=13.9, 6.9, 3.6, 2H), 4.00 (s, 4H), 2.46 (s, 3H).

[8-(1-Methyl-1H-indazol-5-yl)-[1,2 4]triazolo[ 1,5-a]pyrazin-2-yl]-(4-morpholin-4-
yl-phenyl)-amine ("D2")

\
o/\\N >N N—CH,
— y =

Step 1:
8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 1-methylindazole-5-boronic acid
are reacted under Suzuki-conditions described in general procedure 1.
Purification via column chromatographie (dichlormethane and ethanol as
solvents) gives the desired intermediate.

Step 2:

Amination reaction is performed using general procedure 2 with 4-(4-chloro-
phenyl)-morpholine as aryl-halide. Puricifation is performed via preparative
HPLC and gives "D2";
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HPLC purity (method E): 95%, Rt.: 1.95 min, observed [MH+] 427.2;
'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.78 (s, 1H), 9.37 (d, J=0.6, 1H), 8.82
(d, J=4.2, 1H), 8.70 (dd, J=9.0, 1.5, 1H), 8.27 (d, J=0.7, 1H), 8.19 (d, J=4.2,
1H), 7.82 (d, J=9.0, 1H), 7.64 (d, J=9.0, 2H), 6.98 (d, J=9.1, 3H), 4.12 (s, 3H),
3.76 (d, J=4.9, 4H), 3.07 - 3.03 (m, 4H).

[8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-
morpholin-4-yl-phenyl)-amine ("D3")

)y
O STy
Q /
O U

N
H,C
Step 1:

Reaction of 8-chloro-[1,2,4]triazolopyrazin-2-ylamine and 2-(dimethylamino)-
pyridine-5-boronic acid hydrochloride using general procedure 1 in this case
with 6 mol-% chloro[2-dicyclohexylphosphino)-3,6-dimethoxy-2",4",6"-tri-
isopropyl-1°,1-biphenxyl[2-(2-aminoethyl)phenyl)Pd(ll) (Brettphose-Precat)
instead of X-Phos gives after purification via flash chromatography (Silica,
Cyclohexane, Ethylacetate as solvent) the desired product.

Step 2:

The Buchwald-Hartwig amination is done analogously to "D2" and gives
"D3",

HPLC purity (method E): 100%, Rt.: 1.43 min, observed [MH+] = 417.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.65 (s, 1H), 9.53 (d, J=2.2, 1H), 8.76
—8.67 (m, 2H), 8.08 (d, J=4.2, 1H), 7.62 — 7.56 (m, 2H), 6.95 (d, J=9.1, 2H),
6.82 (d, J=9.1, 1H), 5.75 (s, OH), 3.78 — 3.71 (m, 4H), 3.15 (s, 6H), 3.08 — 3.00
(m, 4H).
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(4-Morpholin-4-yl-phenyl)-(8-quinoxalin-6-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("D4")

N

N
N\ /
O N >_N
\ v N , SN
H
N
Step 1:
8-Chloro-{1,2,4]triazolopyrazin-2-ylamine and 6-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-quinoxaline are coupled using general procedure 1.
The crude material is purified via column chromatographie on SiO, (DCM and
methanol as solvent).
Step 2:
Reaction is run under the conditions described for "D2" and gives "D4";
HPLC purity (method E): 98%, Rt: 1.89 min, observed [MH+] = 425.2;
'H NMR (500 MHz, DMSO-dg) & [ppm] =9.92 (s, 1H), 9.71 (d, J=1.9, 1H), 9.08
—9.00 (m, 3H), 8.97 (d, J=4.2, 1H), 8.29 (dd, J=14.2, 6.5, 2H), 7.64 (d, J=9.0,
2H), 6.97 (d, J=9.0, 2H), 3.79 — 3.71 (m, 4H), 3.09 — 3.01 (m, 4H).

[8-(1-Benzyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-morpholin-4-
yl-phenyl)-amine ("D5")

7N
A 0
N
OmN N>\—’N \N/
\__/ N

Step 1:
8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 1-benzyl-4-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-1H-pyrazole are reacted according to general
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procedure 1. Compound is purified via chromatographie (SiO.,

dichloromethane / methanol as solvent).

Step 2:

Reaction is done analogue to "D2" and gives "D5";

HPLC purity (method E): 98%, Rt.: 2.03 min, observed [MH+] = 453.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.63 (s, 1H), 8.75 (s, 1H), 8.68 (d,

J=4.3, 1H), 8.46 — 8.41 (m, 1H), 8.03 (d, J=4.3, 1H), 7.59 (d, J=9.1, 2H), 7.38

(d, J=1.3, 1H), 7.37 (s, 1H), 7.33 (dd, J=7.3, 1.8, 3H), 6.94 (d, J=9.1, 2H), 5.50
10 (s, 2H), 3.79 - 3.70 (m, 4H), 3.08 — 2.99 (m, 4H).

1-Methoxy-3-{4-[2-(4-morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-
8-yll-pyrazol-1-yl}-propan-2-ol ("D6")

15 Z >N
Q\E\
N, | = N
O/\\N >\/N \N/ }OH
\__/ N
H 0
/

20 H,C

3

Step 1:

8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 1-methoxy-3-[4-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-propan-2-ol are reacted
25 according to general procedure 1. Crude material is purified via flash
chromatographie using dichloromethane and ethanol as eluent.
Step 2:
Reaction is performed analogous to "D2" and gives "D6";
HPLC purity (method E): 100%, Rt: 1.56 min, observed [MH+] 451.2;
'H NMR (500 MHz, DMSO-ds) 8 [ppm] = 9.64 (s, 1H), 8.70 — 8.63 (m, 2H),
8.38 (s, 1H), 8.02 (d, J=4.3, 1H), 7.61 (d, J=8.9, 2H), 6.95 (d, J=9.0, 2H), 5.25
(d, J=5.3, 1H), 4.31 (dd, J=13.9, 3.8, 1H), 4.16 (dd, J=13.8, 7.5, 1H), 4.03 (dd,
J=5.3, 3.6, 2H), 3.79 — 3.69 (m, 4H), 3.09 — 2.99 (m, 4H).

30

35
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[8-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl]-(4-morpholin-4-
yl-phenyl)-amine ("D7")

Step 1 is done analogously to "D1".
10 Step 2 is done analogously to "D2" and gives "D7";
HPLC purity (method E): 100%, Rt.: 1.56 min, observed [MH+]= 377.2;
'H NMR (500 MHz, DMSO-dg) 6 [ppm] = 8.81 — 8.75 (m, 2H), 8.56 (s, 1H),
8.16 (d, J=4.5, 1H), 8.00 (d, J=9.1, 2H), 7.76 (d, J=9.1, 2H), 5.64 (s, OH), 4.10

15 —4.06 (m, 4H), 4.05 (s, 7H), 3.77 — 3.66 (m, 4H).

2-[2-(3,5-Dimethoxy-phenylamino)-{1,2 4]triazolo[1,5-a]pyrazin-8-yl]-phenol
(HD8")

20 O,CH3 IS

25 Step 1:
8-Chloro-[1,2,4]triazolopyrazin-2-ylamine (500 mg, 2.95 mmol), (2-hydroxy-
phenyl)boronic acid (428 mg, 3.00 mmol), tripotassiumphosphate (1.29 g, 5.90
mmol), potassium hydroxide (148 mg, 2.65 mmol) and trans-Dichlorobis-
(tricyclohexylphosphine)palladium(ll) (153 mg, 0.21 mmol) are suspended in 9

30 mL 1,2-dimethoxyethane and 3 mL N,N-dimethylformamide. The mixture is
briefly degassed prior to heating in the microwave (150°C, 2h). Upon
completion, the mixture is filtered over a pad of Celite, concentrated and
purified via column chromatography (DCM / EtOH as solvent).

35 Step 2:
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Reaction is run according to general procedure 2 using 1-chloro-3,5-
dimethoxy-benzene as aryl halide to give compound "D8";

HPLC purity (method E): 98%, Rt.: 2.61 min, observed [MH+] = 364.2;

"H NMR (500 MHz, DMSO-dg) & [ppm] = 13.87 (s, 1H), 10.12 (s, 1H), 9.38 (dd,
J=8.1, 1.5, 1H), 8.98 (d, J=4.4, 1H), 8.21 (d, J=4.4, 1H), 7.49 — 7.42 (m, 1H),
7.07 —6.98 (m, 4H), 6.16 (t, J=2.2, 1H), 3.79 (s, 6H).

{8-[1-(2,2-Dimethoxy-ethyl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[1,5-a]pyrazin-2-y[}-
(4-morpholin-4-yl-phenyl)-amine ("D9")

N
/\\ N’N /
0 / —
\\/N\Q\ )\_N ~ N CH,
N N 10
H H,C—O

Step 1:

8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 1-(2,2-dimethoxy-ethyl)-4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole are reacted under
the conditions described in general procedure 1.

Step 2:

Reaction is performed analogous to "D2" to give "D9";

HPLC purity (method E): 100%, Rt.: 1.73 min, observed [MH+] = 451.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.64 (s, 1H), 8.68 (d, J=5.1, 2H), 8.42
(s, 1H), 8.04 (d, J=4.3, 1H), 7.62 (d, J=9.0, 2H), 6.96 (d, J=9.1, 2H), 4.77 (s,
1H), 4.38 (d, J=5.4, 2H), 3.79 — 3.72 (m, 4H), 3.33 (s, 6H), 3.08 — 3.01 (m, 4H).

[8-(1H-Indol-4-yI)-{1,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-morpholin-4-yl-phenyl)-
amine ("D10")
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Step 1:

8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and indol-4-boronic acid are coupled
in the manner described in general procedure 1.

Step 2:

Reaction is performed analogous to "D2" to give "D10";

HPLC purity (method E): 100%, Rt.:1.82 min, observed [MH+] = 412.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 11.31 (s, 1H), 9.70 (s, 1H), 8.80 (d,
J=4.2, 1H), 8.67 — 8.62 (m, 1H), 8.24 (d, J=4.2, 1H), 7.64 — 7.56 (m, 3H), 7.48
(t, J=2.7, 1H), 7.28 (dd, J=8.9, 6.6, 2H), 6.94 (d, J=9.1, 2H), 3.78 — 3.71 (m,
4H), 3.07 — 2.99 (m, 4H).

[4-(4-Methyl-piperazin-1-yl)-phenyl}-(8-quinoxalin-6-yl-[1,2,4]triazolo[1,5-
ajpyrazin-2-yl)-amine ("D11")

N

N’N
U/
H.C—N N—©—N>_N NN
v~ |
\_/ H N \)

Step 1:

Suzuki Miyaura coupling of 8-iodo-[1,2,4]triazolopyrazin-2-ylamine and 6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-quinoxaline under conditions
described in standard procedure 1.

Step 2:

The reaction with 1-(4-bromo-phenyl)-4-methyl-piperazine as aryl halide is run

according to general procedure 2 to give "D11";

C
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HPLC purity (method E): 100%, Rt.: 1.46 min, observed [MH+] = 438.2;

'H NMR (500 MHz, DMSO-dg) 8 [ppm] = 9.89 (s, 1H), 9.71 (d, J=1.9, 1H), 9.07
~9.00 (m, 3H), 8.96 (d, J=4.2, 1H), 8.29 (dd, J=12.3, 6.5, 2H), 7.62 (d, J=9.0,
2H), 6.96 (d, J=9.1, 2H), 3.14 — 3.03 (m, 4H), 2.48 (d, J=5.0, 4H), 2.24 (s, 3H).

5-{8-[1-(2,2-Dimethoxy-ethyl)-1H-pyrazol-4-yl]-[1,2,4]triazolo[1,5-a]pyrazin-2-
ylamino}-1,3-dihydro-indol-2-one ("D12")

Step 1:

The intermediate is prepared analogously to "D9".

Step 2:

5-Bromo-1,3-dihydro-indol-2-one is reacted under Buchwald-Hartwig
conditions described in procedure 2 to give "D12";

HPLC purity (method E): 100%, Rt.: 1.62 min, observed [MH+] = 421.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 10.21 (s, 1H), 9.72 (s, 1H), 8.72 -
8.66 (m, 2H), 8.40 (s, 1H), 8.04 (d, J=4.3, 1H), 7.65 (s, 1H), 7.53 (dd, J=8.4,
2.0, 1H), 6.79 (d, J=8.4, 1H), 4.76 (s, 1H), 4.37 (d, J=5.4, 2H), 3.51 (s, 2H),
3.32 (s, 6H).

4-[4-(8-Quinolin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-phenyl]-morpholin-
3-one ("D13")

A
/\/(O ' N N

WA
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Step 1:

Reaction of 3-quinolineboronic acid and 8-chloro-[1,2,4]triazolopyrazin-2-
ylamine under conditions described in procedure 1 gives after column
chromatography with cyclohexane / ethylacetate as solvent the desired
intermediate.

Step 2:

The reaction is run under standard conditions described in general procedure
2 using 4-(4-bromophenyl)morpholin-3-one as aryl halide to give "D13",
HPLC purity (method E): 100%, Rt.: 1.85 min, observed [MH+] = 438.2;

'H NMR (500 MHz, DMSO-dg) 5 [ppm] = 10.22 (s, 1H), 10.05 (d, J=2.2, 1H),
9.67 (d, J=2.0, 1H), 9.00 (d, J=4.2, 1H), 8.34 (d, J=4.2, 1H), 8.19 - 8.11 (m,
2H), 7.89 (ddd, J=8.4, 6.9, 1.4, 1H), 7.83 = 7.71 (m, 3H), 7.40 — 7.34 (m, 2H),
4.20 (s, 2H), 3.99 (dd, J=5.8, 4.4, 2H), 3.76 — 3.69 (m, 2H).

{8-[4-(4-Methyl-piperazin-1-yl)-phenyl]-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-(4-
morpholin-4-yl-phenyl)-amine (“D14")

(\N
o Oy

O N
CH,

Step 1:

1-Methyl-4-[4-(4,4,5, 5-tetramethyi-[1,3,2]dioxaborolan-2-yl)-phenyl}-piperazine
and 8-chloro-[1,2,4]triazolopyrazin-2-ylamine are reacted to give the desired
intermediate using general procedure 1.

Step 2:

Reaction performed analogous to "D2" to give "D14";

HPLC purity (method E): 98%, Rt.: 1.43 min, observed [MH+] = 471.2;

'H NMR (500 MHz, DMSO-dg) 8 [ppm] = 9.68 (s, 1H), 8.68 (dd, J=19.5, 6.6,
3H), 8.08 (d, J=4.2, 1H), 7.61 (d, J=9.0, 2H), 7.09 (d, J=9.1, 2H), 6.95 (d,
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J=9.0, 2H), 3.80 — 3.69 (m, 4H), 3.34 — 3.31 (m, 4H), 3.09 — 2.99 (m, 4H), 2.49
~2.45 (m, 4H), 2.24 (s, 3H).

[8-(1-Methyl-1H-indazol-5-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-[4-(4-methyl-
piperazin-1-yl)-phenyl}-amine ("D15")

N
N’N ,
— ON \
H CH,
Step 1:

1-Methylindazole-5-boronic acid and 8-chloro-[1,2,4]triazolopyrazin-2-ylamine
are reacted to give the desired intermediate using general procedure 1.

Step 2:

The reaction with 1-(4-bromo-phenyl)-4-methyl-piperazine as aryl halide is run
according to general procedure 2 to give "D15";

HPLC purity (method E): 100%, Rt.: 1.50 min, observed [MH+] = 440.2;

'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.75 (s, 1H), 9.36 (d, J=0.6, 1H), 8.81
(d, J=4.2, 1H), 8.69 (dd, J=9.0, 1.5, 1H), 8.26 (s, 1H), 8.18 (d, J=4.2, 1H), 7.81
(d, J=9.0, 1H), 7.62 (d, J=9.0, 2H), 6.96 (d, J=9.1, 2H), 4.12 (s, 3H), 3.10 (s,
4H), 2.56 (s, 4H), 2.30 (s, 3H).

(6-Morpholin-4-yl-pyridin-3-yl)-(8-quinolin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-

amine ("D16")
'/\

|
o\_/ru@m
Step 1:

The intermediate is prepared analogously to "D13".
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Step 2:
4-(5-Bromo-pyridin-2-yl)-morpholine is used as coupling partner for the
amination following general procedure 2 to give "D16";
HPLC purity (method E): 100%; Rt.: 1.40 min, observed [MH+] = 425.2;
S 'H NMR (500 MHz, DMSO-dg) d [ppm] = 10.06 (d, J=2.2, 1H), 9.86 (s, 1H),
9.62 (d, J=2.0, 1H), 8.94 (d, J=4.2, 1H), 8.56 (d, J=2.7, 1H), 8.31 (d, J=4.2,
1H), 8.17 — 8.10 (m, 2H), 8.01 (dd, J=9.1, 2.8, 1H), 7.89 (ddd, J=8.4, 7.0, 1.3,
1H), 7.77 = 7.70 (m, 1H), 6.93 (d, J=9.1, 1H), 3.78 — 3.70 (m, 4H), 3.41 — 3.37
10 (m, 4H).
5-[8-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-ylamino}-1,3-
dihydro-indol-2-one ("D17")
15
Ny
H N\’N/ /
Oﬁ/\Q\N)\N - N~cH,
H N
20
Step 1:
The intermediate is prepared analogously to "D1".
Step 2 is performed analogously to "D12" to give "D17";
HPLC purity (method E): 92%, Rt.: 1.49 min, observed [MH+] 347.2;
25 "H NMR (400 MHz, DMSO-dg) 5 [ppm] = 10.20 (s, 1H), 9.70 (s, 1H), 8.71
8.62 (m, 2H), 8.36 (s, 1H), 8.02 (d, J=4.3, 1H), 7.64 (s, 1H), 7.52 (dd, J=8.4,
2.2, 1H), 6.79 (d, J=8.4, 1H), 3.98 (s, 3H), 3.50 (s, 2H).
30 [4-(4-Methyl-piperazin-1-y)-phenyl}-[8-(1-methyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("D18")
"N
N
35 me-N r}\—m”
(7 \Q\N N
H CH,
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Step 1 is performed analogously to "D1".

Step 2 is done analogously to "D15" to give "D18";

HPLC purity (method E): 100%, Rt.: 1.38 min, observed [MH+] = 390.2;

"H NMR (400 MHz, DMSO-ds) & [ppm]= 9.61 (s, 1H), 8.66 (d, J=4.3, 1H), 8.63
S (s, 1H), 8.38 (s, 1H), 8.02 (d, J=4.3, 1H), 7.60 (d, J=9.0, 2H), 6.96 (d, J=9.1,

2H), 3.98 (s, 3H), 3.11 (s, 3H), 2.64 (s, 4H), 2.35 (s, 3H).

(3,5-Dimethoxy-phenyl)-[8-(2-phenyl-pyrrolidin-1-yl)-[1,2,4]triazolo[1,5-
10 alpyrazin-2-yl}-amine ("D19")

_</ N
15
3

Step 1:

The reaction is performed using general procedure 3 and rac-2-phenyl-
20 pyrrolidine as coupling partner.

Step 2 is done analogously to "D8" to give "D19";

HPLC purity (method E): 100%, Rt.: 2.52 min, observed [MH+] = 417.2;

'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.50 (s, 1H), 7.97 (d, J=4.4, 1H), 7.40

(d, J=4.1, 1H), 7.30 - 7.14 (m, 5H), 6.93 (d, J=2.0, 2H), 6.07 (t, J=2.2, 1H),
25 3.73 (s, 6H), 3.17 (d, J=3.6, 1H), 2.39 (dd, J=13.5, 6.5, 2H), 2.03 — 1.84 (m,

3H).

{8-[4-(2-Amino-ethyl)-piperazin-1-yl}-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(3,5-
30 dimethoxy-phenyl)-amine ("D20")

_N
N
O

35

N
H,C~o H NH,
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Step 1:

2-(2-Piperazin-1-ylethyl)isoindoline-1,3-dione is reacted with 8-chloro-
[1,2,4]triazolopyrazin-2-ylamine using the method described in general
procedure 3.

Step 2 is done analogously to "D19".

Step 3:

To a suspension of 2-[2-[4-[2-(3,5-dimethoxyanilino)-[1,2,4]triazolo[1,5-
a)]pyrazin-8-yl)piperazin-1-yl]ethyllisoindoline-1,3-dione in ethanol is added
hydrazine (20eq) and the clear colorless solution is refluxed for 2 h and
monitored by HPLC. The solvent is removed under reduced pressure and the
residue purified via preparative HPLC yielding the title compound "D20";

HPLC purity (method E): 100%, Rt.:1.32 min, observed [MH+] = 399.2;

'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.76 (s, 1H), 8.44 (s, 2H), 8.32 (d,
J=4.4, 1H), 7.64 (d, J=4.4, 1H), 6.91 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1H), 5.24 (d,
J=8.7, 1H), 4.14 (s, 8H), 3.73 (s, 6H), 3.70 — 3.59 (m, 2H), 3.35 — 3.18 (m, 2H).

(3,5-Dimethoxy-phenyl)-[8~(2-pyridin-2-yl-pyrrolidin-1-yl)-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl]-amine ("D21")

N~
Hsc\o N _

N N /

N
0

/

H,C

3
Step 1:

The reaction is performed using general procedure 3 and rac-2-pyrrolidin-2-
ylpyridine as coupling partner.

Step 2 is done analogously to "D8" to give "D21";

HPLC purity (method E): 100%, Rt.: 1.75 min, observed [MH+] = 418.2;

'H NMR (500 MHz, DMSO-dg) d [ppm] = 9.52 (s, 1H), 8.51 — 8.46 (m, 1H),
8.16 (s, 1H), 7.99 (d, J=4.4, 1H), 7.65 (id, J=7.7, 1.8, 1H), 7.40 (s, 1H), 7.26 —
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7.15 (m, 2H), 6.93 (s, 2H), 6.07 (t, J=2.2, 1H), 3.74 (s, 6H), 2.41 (it, J=11.9,
7.8, 1H), 2.24 ~ 1.96 (m, 2H), 1.93 (s, 1H).

N8-Benzyl-N2-(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazine-2,8-
diamine ("D22")

o’CH‘°’ [~ N
W
/
B te
H.Co N
Step 1:

The reaction is performed using general procedure 3 and benzylamine as
coupling partner.

Step 2 is done analogously to "D8" to give "D22";

HPLC purity (method E): 95%, Rt.: 2.33 min, observed [MH+] 377.2;

'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.47 (s, 1H), 7.99 (d, J=4.5, 1H), 7.89
(s, 1H), 7.42 (d, J=4.5, 1H), 7.32 (dt, J=13.2, 7.5, 4H), 7.22 (d, J=7.2, 1H), 6.94
(d, J=2.2, 2H), 6.08 (t, J=2.2, 1H), 4.71 (d, J=6.3, 2H), 3.73 (s, 6H).

[4-(4-Methyl-piperazin-1-yl)-phenyl]-(8-quinolin-3-yl-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine ("D23")

@

_N
Ny
\\/ H

Step 1 is performed analogously to "D13".

B

Step 2 is done analogously to "D15" to give "D23";

HPLC purity (method E): 100%, Rt.: 1.47 min, observed [MH+] = 437.2;

"H NMR (400 MHz, DMSO-dg) & [ppm] = 10.05 (d, J=2.2, 1H), 9.80 (s, 1H),
9.64 (d, J=2.1, 1H), 8.94 (d, J=4.2, 1H), 8.29 (d, J=4.2, 1H), 8.18 — 8.09 (m,
2H), 7.88 (ddd, J=8.5, 6.9, 1.4, 1H), 7.73 (ddd, J=8.0, 7.0, 1.1, 1H), 7.69 —
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7.57 (m, 2H), 7.04 — 6.93 (m, 2H), 3.14 — 3.03 (m, 4H), 2.49 — 2.45 (m, 13H),
2.23 (s, 3H).

1-[2-(3,5-Dimethoxy-phenylamino)-{1,2,4]triazolo[1,5-a]pyrazin-8-yl}-piperidin-

4-ol ("D24")
N~
=10
HSC\ N/ka
0 N
10
,O
H.C
? OH
Step 1: _
4-Hydroxypiperidin is reacted with with 8-chloro-[1,2,4]triazolopyrazin-2-
15

ylamine using 4 eq. of triethylamine.

Step 2 is done analogously to "D8" to give "D24";

HPLC purity (method E): 84%, Rt.: 1.83 min, observed [MH+] = 371.2;

'H NMR (500 MHz, DMSO-dg) 8 [ppm] = 9.65 (s, 1H), 8.11 (d, J=4.3, 1H), 7.54
20 (d, J=4.3, 1H), 6.93 (d, J=2.2, 2H), 6.07 (t, J=2.1, 1H), 4.67 (dt, J=8.5, 3.9, 3H),

3.78 (ddd, J=12.3, 8.2, 3.8, 1H), 3.73 (s, 6H), 3.57 (ddd, J=12.9, 9.8, 2.9, 2H),

1.94 — 1.76 (m, 2H), 1.52 — 1.38 (m, 2H). |

25 (4-Morpholin-4-yl-phenyl)-[8-(2-phenyl-pyrrolidin-1-y})-{1,2,4]triazolo[1,5-
alpyrazin-2-yl}-amine ("D25")

™

| >—<
30 \©\N/l\N/ N
H

Step 1 is performed analogously to "D19".
Step 2 is done analogously to "D2" to give "D25";
35 HPLC purity (method E): 100%, Rt.: 2.02 min, observed [MH+] 442.2;
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"H NMR (500 MHz, DMSO-dg) & [ppm] = 9.32 — 9.11 (m, 1H), 7.97 — 7.90 (m,
1H), 7.45 — 7.39 (m, 3H), 7.31 = 7.25 (m, 2H), 7.24 — 7.20 (m, 2H), 7.19 — 7.14
(m, 1H), 6.95 — 6.80 (M, 2H), 6.10 — 5.66 (m, 1H), 4.40 ~ 3.94 (m, 2H), 3.78 —
3.69 (M, 4H), 3.07 — 2.95 (m, 4H), 2.45 — 2.31 (m, 2H), 2.04 — 1.95 (m, 1H),
1.93 — 1.47 (m, 2H).

N2-(3,5-Dimethoxy-phenyl)-N8-methyl-N8-(tetrahydro-pyran-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("D26")

N =N
H,C, N
O

Step 1:

N-Methyl-N-tetrahydro-2H-pyran-4-ylamine is coupled with 8-chloro-
[1.,2,4]triazolopyrazin-2-ylamine following general procedure 3.

Step 2 is done analogously to "D8" to give "D26";

HPLC purity (method E): 98%, Rt.: 2.06 min, observed [MH+] = 385.2;

'H NMR (500 MHz, DMSO-dg) 6 [ppm] = 9.54 (s, 1H), 8.06 (d, J=4.3, 1H), 7.53
(d, J=4.3, 1H), 6.93 (d, J=2.2, 2H), 6.08 (t, J=2.2, 1H), 5.46 (t, J=11.7, 1H),
3.98 (dd, J=11.2, 4.3, 2H), 3.73 (s, 6H), 3.50 (dd, J=11.7, 10.4, 2H), 3.26 (s,
3H), 1.91 (qd, J=12.2, 4.6, 2H), 1.67 (dd, J=12.1, 2.3, 2H).

(3,5-Dimethoxy-phenyl)-{8-[4-(2-dimethylamino-ethy!)-piperazin-1-yl]-
[1.2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("D27")

CH, [N
WA
QN)—N K/N\/\
H,C~o H

I
CH
Step 1:
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N,N-dimethyl-2-piperazin-1-yl-ethanamine is reacted with 8-chloro-
[1,2,4]triazolopyrazin-2-ylamine following general procedure 3.

Step 2 is done analogously to "D8" to give "D27";

HPLC purity (method E): 100%, Rt: 1.45 min, observed [MH+] = 427.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.66 (s, 1H), 8.19 (s, 1H), 8.15 (d,
J=4.3, 1H), 7.55 (d, J=4.3, 1H), 6.92 (d, J=2.2, 2H), 6.07 (s, 1H), 4.08 (s, 4H),
3.72 (s, 6H), 2.58 — 2.52 (m, 4H), 2.46 (s, 4H), 2.22 (s, 6H).

2—{4-[2—(4-Morpholin-4—y|—pheny|amino)—[1 ,2,4]triazolo[1,5-a]pyrazin-8-yl}-
pyrazol-1-yl}-ethanol (D28")

o’ )

=N
N
AN ‘&Z \ '}\‘/ N
” N S —\——OH

Step 1:

Following general procedure 1 using 8-iodo-[1,2,4]triazolopyrazin-2-ylamine
and 2-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-ethanol as
coupling partners.

Step 2 is done analogously to "D2" to give "D28";

HPLC purity (method E): 100%, Rt.: 1.44 min, observed [MH+] = 407.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.64 (s, 1H), 8.72 — 8.63 (m, 2H),
8.39 (s, 1H), 8.02 (d, J=4.2, 1H), 7.61 (d, J=8.8, 2H), 6.95 (d, J=8.8, 2H), 4.99
(t, J=5.1, 1H), 4.28 (1, J=5.4, 2H), 3.81 (d, J=5.2, 2H), 3.78 — 3.68 (m, 4H), 3.04
(s, 4H).

(4-Morpholin-4-yl-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("D29")
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Step 1:
Pyridin-3-boronic acid and 8-chloro-[1,2,4]triazolopyrazin-2-ylamine are
reacted using general procedure 1.
10 Step 2 is done analogously to "D2" to give "D29";
HPLC purity (method E): 100%, Rt:1.51 min, observed [MH+]= 374.2;
'H NMR (500 MHz, DMSO-ds) & [ppm] = 9.85 (d, J=1.7, 1H), 9.79 (s, 1H), 8.96
(dt, J=8.1, 1.9, 1H), 8.92 (d, J=4.2, 1H), 8.73 (dd, J=4.7, 1.6, 1H), 8.24 (d,
J=4.2, 1H), 7.65 - 7.62 (m, 1H), 7.61 (dd, J=7.3, 5.3, 2H), 6.96 (d, J=9.1, 2H),
15 3.78 — 3.71 (m, 4H), 3.08 — 3.01 (m, 4H).
(6-Morpholin-4-yl-pyridin-3-yl)-(8-pyridin-3-y}-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("D30")
20 ’/\
N
N I =
LN\ 1
\\/N\@N Y
25 N=/H
Step 1:
Pyridin-3-boronic acid and 8-chloro-[1,2,4]triazolopyrazin-2-ylamine are
reacted using general procedure 1.
Step 2:
30 The intermediate from step 1 is reacted with 4-(5-bromopyridin-2-yl)morpholine
using general procedure 2 to give "D30";
HPLC purity (method E): 100%, Rt:1.27 min, observed [MH+]= 375.2;
'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.86 — 9.79 (m, 2H), 8.94 (dt, J=8.1,
35 1.9, 1H), 8.93 - 8.89 (m, 1H), 8.73 (dd, J=4.8, 1.6, 1H), 8.54 (d, J=2.6, 1H),
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8.25 (d, J=4.2, 1H), 8.20 (s, OH), 7.94 (dd, J=9.1, 2.8, 1H), 7.63 (ddd, J=8.1,
4.8, 0.6, 1H), 6.90 (d, J=9.1, 1H), 3.76 — 3.69 (m, 4H), 3.38 — 3.35 (m, 4H).

5-(8-Pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-1,3-dihydro-indol-2-
one ("D31")

TN

s v
LTI
N N/

Step 1 is performed analogously to "D29".

Step 2 is done analogously to "D12" to give "D31";

HPLC purity (method E): 90%, Rt:1.66 min, observed [MH+]= 344.2;

'"H NMR (500 MHz, DMSO-dg) 5 [ppm] = 10.23 (s, 1H), 9.88 (s, 1H), 9.83 (d,
J=1.7, 1H), 8.97 (dt, J=8.1, 1.9, 1H), 8.93 (d, J=4.2, 1H), 8.73 (dd, J=4.7, 1.6,
1H), 8.25 (d, J=4.2, 1H), 7.64 (dd, J=8.1, 4.7, 2H), 7.53 (dd, J=8.4, 2.1, 1H),
6.80 (dd, J=8.3, 2.5, 1H), 3.51 (s, 2H).

(3,5-Dimethoxy-phenyl)-[8-(2-morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yll-amine ("D32")

Step1:

(2-Morpholinophenyl)boronic acid is used as boronic acid following procedure
1.

Step 2 is done analogously to "D8" to give "D32";

HPLC purity (method E): 95%, Rt:2.00 min, observed [MH+]= 433.2;
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"H NMR (400 MHz, DMSO-ds) & [ppm] = 9.83 (s, 1H), 8.92 — 8.86 (m, 1H),
8.20 — 8.13 (m, 1H), 7.56 — 7.44 (m, 2H), 7.28 — 7.15 (m, 2H), 6.94 — 6.89 (m,

2H), 6.08 (t, J=2.1, 1H), 3.70 (s, 6H), 3.27 — 3.23 (m, 4H), 2.83 — 2.72 (m, 4H).

5-[8-(2-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino]-1,3-
dihydro-indol-2-one ("D33")

O

=z

Step 1 is performed analogously to "D32".

Step 2 is done analogously to "D12" to give "D33";

HPLC purity (method E): 88%, Rt:1.55 min, observed [MH+]= 428.28;

'H NMR (500 MHz, DMSO-ds) & [ppm] = 10.18 (s, 1H), 9.68 (s, 1H), 8.86 (d,
J=4.3, 1H), 8.13 (d, J=4.3, 1H), 7.56 (s, 1H), 7.48 (dd, J=12.1, 4.5, 2H), 7.42
(dd, J=8.4, 2.1, 1H), 7.24 (d, J=7.8, 1H), 7.22 — 7.14 (m, 1H), 6.73 (d, J=8.4,
1H), 3.46 (s, 2H), 3.27 — 3.21 (m, 4H), 2.81 - 2.74 (m, 4H).

{8-[1-(2-Morpholin-4-yl-ethyl)- 1H-pyrazol-4-yi}-[ 1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
(4-morpholin-4-yl-phenyl)-amine ("D34")

S
/N \
)

AR
OQNOH <\j_—o>

4-(2-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-ethyl}-
morpholine is used as boronic acid and reacted with 8-chloro-

[1.2,4]triazolo[1,5-a]pyrazin-2-ylamine following general procedure 1
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Step 2 is done analogously to "D2" to give "D34";

HPLC purity (method E): 100%, Rt:1.29 min, observed [MH+]= 476.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.61 (s, 1H), 8.70 — 8.64 (m, 2H),
8.41 (s, 1H), 8.02 (d, J=4.3, 1H), 7.62 (d, J=9.0, 2H), 6.95 (d, J=9.1, 2H), 4.37
(t, J=6.4, 2H), 3.79 - 3.71 (m, 4H), 3.58 — 3.49 (m, 4H), 3.08 — 3.00 (m, 4H),
2.79 (t, J=6.5, 2H), 2.48 — 2.41 (m, 4H).

(3,5-Dimethoxy-phenyl)-(8-quinolin-5-yI-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine

("D35|l)
N
H \N/ﬁ
s
H,C, NN
o
g
/O X
H,C N

Step 1:

S-quinolylboronic acid is coupled with 8-chloro-[1,2 4]triazolopyrazin-2-ylamine
using general procedure 1.

Step 2 is done analogously to "D8" to give "D35";

HPLC purity (method E): 100%, Rt:1.83 min, observed [MH+]= 399.2;

'H NMR (500 MHz, DMSO-dg) 3 [ppm] = 9.94 (s, 1H), 9.02 (d, J=4.3, 1H), 8.97
(dd, J=4.1, 1.6, 1H), 8.58 (d, J=8.1, 1H), 8.32 (d, J=4.3, 1H), 8.21 (d, J=8.4,
1H), 8.17 (dd, J=7.2, 1.0, 1H), 7.93 (dd, J=8.4, 7.3, 1H), 7.54 (dd, J=8.6, 4.1,
1H), 6.92 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1H), 3.68 (s, 6H).

(3,5-Dimethoxy-phenyi)-[8-(2-isopropyl-phenyl)-[1,2, 4]triazolo[1,5-a]pyrazin-2-
yl]-amine ("D36")



"D23" CAC BA 1C50:<0.3 [LM= A0.3 - 3 [LM=B3-50 I.LNI = C 35The
conpounds shown in Table 1 are particularly preferred conpounds accordi ng
to the i nwenbixmsiseWD 2012/ 025186PCT/ EP2011/ 003830 - 232cC1/EP2@1fadsBowi ng
exanples relate to nedi canents: 5Exanple A: Injection vials A solution of
100 g of an active ingredient of the fod¥l-a | and 5 g of disodium

hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5 using 2
N hydrochloric acid, sterile filtered, transferred into injection vials,

| yophi | i sed under sterile conditions,and sealed under sterile conditions.
Each injection vial 10contains 5 g of act i/%ee\l fedi enl. Exanpl e B:
Suppositories A mixture of 20 g ol an actine ifgrediyent of the forrmula I
with 100 g of soya 15l ecithin anOO &N of er is nelted, poured

into noulds and allowed to cool. ¥ ai ns 20 ng of active
ingredi ent. Exanple C  Sol ution 20A
actives i ngredi ent of the 1H® moal, 9. g of NaHRPEM 2 H20, 28.48 g of
Na2HPO4 12 H20 and 0.1 g of benzal koniumchloride in 940 m of bid
istilled wa_t%??ﬁhe pH is adjusted to 6.8, and the solution is nmade up to
é;eagfoztser%lz%?gcgéfpllnbrig(ye%'n%@d u-lérllr')gS gélg)(ler%i brotedie SuitlPELhidtot N Torm of
[1,2,4]triazolopyrazin-2-ylamine and (2-isopropylphenyl)boronic acid as

10 reactants.

Step 2 is done analogously to "D8" to give "D36";

HPLC purity (method E): 95%, Rt:2.55 min, observed [MH+]= 390.2;

'H NMR (400 MHz, DMSO-dg) & [ppm] = 9.87 (s, 1H), 8.91 (d, J=4.3, 1H), 8.20
5 (d, J=4.3, 1H), 7.61 - 7.44 (m, 3H), 7.31 (td, J=7.2, 1.8, 1H), 6.90 (d, J=2.2,

2H), 6.09 (t, J=2.2, 1H), 3.71 (s, 6H), 3.02 (dt, J=13.6, 6.9, 1H), 1.13 (d, J=6.8,
6H).

5-{8-[1-(2-Hydroxy-3-methoxy-propyl)-1H-pyrazol-4-yl}-{1,2,4]triazolo[1,5-
20 ajpyrazin-2-ylamino}-1,3-dihydro-indol-2-one ("D37")

N/N =
/
§ >\— N \N’N OH
25 N
o H
o)
/
H.C

Step 1 is performed analogously to "D6".

30 Step 2 is done analogously to "D12" to give "D37";
HPLC purity (method E): 100%, Rt:1.53 min, observed [MH+]= 421.2;
'H NMR (400 MHz, DMSO-dg) & [ppm] = 10.21 (s, 1H), 9.73 (s, 1H), 8.68 (dd,
J=6.6, 4.8, 2H), 8.37 (s, 1H), 8.03 (d, J=4.3, 1H), 7.66 (s, 1H), 7.52 (dd, J=8.4,
2.2, 1H), 6.79 (d, J=8.4, 1H), 5.26 (d, J=5.4, 1H), 4.32 (dd, J=13.8, 3.8, 1H),

35
4.16 (dd, J=13.8, 7.5, 1H), 4.06 — 3.98 (m, 1H), 3.51 (s, 2H), 1.24 (s, 3H).



Example D: G ntnment 500 ng of an active ingredient of the fornula | are
mxed wth 99.5 g of Vaseline under aseptic conditions. 30 Exanple E:
Tabl et s Avoizstumsisef 1 kg of active ingredient of the fecmHEP2011/00383kg of
| actose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of nmagnesium

Stearate is pressed in a 35conventional” ner to give tablets in such a
way that each tablet contains 10 ng of active ingredient. WD
2012/ 025186PCT/ EP2011/ 003830 - 233 - Exanple F: Dragees Tabl ets are

pressed anal ogously to Exanple E and subsequently coated in a 5conventi onal

manner with a coating of sucrose, potato starch, talc, tragacanth and dye.
Exanpl e G d8d2ulesthoay-phgnyh-ryerolidia-1-yl{ & 4tiazolo[f ealpyrarin-2-yi}-e-e

i ntroduced i d . he.caps w N a conventional manner in such a
way that eacrﬂgg)ar{@hﬁégfgéﬁ%%%% ﬁgf%f) the active ingredient. 15Exanple H
Ampoul es A sol ution of kg of active ingredient of the forCrm|3JIa I in 60 |
of bidstilled water Phs\os/t rile filtered, transferred ortd anpoul es,

|

sterile conditions.
5 30 WO

e x¢onditi ons and/seal\ed unge

| yophi | i sed under ster
g N eF” ast i veni recyhénj[.

Each ampoul e contains 1

2012/ 025186PCT/ EP2011/ 003830| - 284 - flatg Conpounds of the
formul a | N
H
10
Step 1:
Following general procedure 3 rac 2-(4-Ethoxy-phenyl)-pyrrolidine was used as
nulceophile.
Step 2 is done analogously to "D2" to give "D38";
15

HPLC purity (method E): 100%, Rt:2.15 min, observed [MH+]= 486.2;

'H NMR (500 MHz, DMSO-ds) & [ppm] = 9.22 (s, 1H), 8.15 (s, OH), 7.95 (d,
J=4.4, 1H), 7.43 (s, 3H), 7.12 (d, J=8.6, 2H), 6.86 (dd, J=25.4, 8.8, 4H), 3.96
(9, J=7.0, 3H), 3.79 - 3.73 (m, 5H), 3.07 — 2.98 (m, 4H), 2.40 — 2.16 (m, 1H),
20 1.99 (ddd, J=15.6, 8.3, 5.0, 1H), 1.90 (d, J=7.1, 2H), 1.28 (dd, J=16.5, 9.5,
3H), 1.25 (s, 1H).

(3,5-Dimethoxy-phenyl)-{8-[2-(4-ethoxy-phenyl)-pyrrolidin-1-yl]-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine ("D39")

N~
H N/\
N%/

O N O\/ CH
30 H,C 3
O—-CH,

Step 1 is performed analogously to "D38".

25

Step 2 is done analogously to "D8" to give "D39";

HPLC purity (method E): 100%, Rt:2.56 min, observed [MH+]= 461.2;

'H NMR (500 MHz, DMSO-ds) & [ppm] = 9.52 (s, 1H), 7.98 (d, J=4.4, 1H), 7.42
(s, 1H), 7.12 (d, J=8.6, 2H), 6.93 (s, 2H), 6.80 (d, J=8.7, 2H), 6.08 (t, J=2.2,

35



5 | R2 in which Rldenotes Arl or Het', R2denotes Ar2, Het2, NH(CH2)nAr2,
0(CH2) nAr2, NR3(CH2)nHet2, A, (CH2)nNH2, (CH2)nNHA, (CH2)nNA2, NHCyc or
NH( CH2) pNe@,20rd2eiaot es phenyl, napht hyl or bi phenyl, ea&ch/EpRombosshoi s un-
substituted or nmono-, di- or trlsubstltuted by Hal, A Ak, (CH2)nOH,

( CH2) nOA, (CHZ)nCOO—l (CH2) nCD0A, SO2A- 416H2) nNH2, (CH2) nNHA, ( CH2) nNA2,
[C(R3)2],CN, N2, 20(CH2)nCONH2, (CH2)nCONHA, (CH2)nCONA2, SO2NH2, SCO2NHA,
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is un- subst(m.RR) 189 (fbnlﬁ75cHH) dr2&€t1 $=EII)QIBHDH ed by Hal, A (CH2)nOH,
(CH2) n0OA, QAr3, benzyl oxy, (CH2)nCOOH, 30(CH2) CO0A, SQ2A, (CH2)nNH2,

(CH2) nNHA, (CH2) nNA2, [C(R3)2],CN, N2, CONH(CH2)pNH2, CO\IH(CHZ)pNHA
CONH( CH2) pNAG- Mo, Peen -ylt FFQN")%
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(CH2) nHet 3, S(CH2) Het 3 and/ ar 0(CH2) " Het 3, enot g5 nono- or bicyclic
unsaturated or aromatic heferqgcycl e havi ng o/"h 0 gnd/or S atons,
which may 5 be unsubstitutled gy le }u{or Masubstituted by A
10 N
Step 1:

Rac-2-pyrrolidin-2-yl-pyridine is reacted as described in general procedure 3
with 8-chloro-[1,2,4]triazolopyrazin-2-ylamine.

15 Step 2 is done analogously to "D2" to give "D40";

HPLC purity (method E): 93%, Rt:1.43 min, observed [MH+]= 443.2;

'H NMR (500 MHz, DMSO-dg) 8 [ppm] = 9.22 (s, 1H), 8.53 (d, J=4.3, 1H), 8.16

(s, OH), 7.95 (d, J=4.4, 1H), 7.67 (td, J=7.7, 1.8, 1H), 7.41 (s, 3H), 7.26 — 7.16

20 (m, 2H), 6.87 (d, J=8.9, 2H), 4.37 — 3.99 (m, 7H), 3.79 — 3.70 (m, 4H), 3.18 (s,
1H), 3.06 — 2.98 (m, 4H), 2.41 (it, J=11.9, 7.7, 1H), 2.10 (d, J=6.0, 1H), 2.01
(ddd, J=10.2, 7.1, 3.9, 1H), 1.90 (d, J=17.7, 1H).

(8-Biphenyl-2-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(2,5-dimethyl-2H-pyrazol-3-
yl)-amine ("D41")

H,C. N—</ A
30 s p

Step 1:

8-Chloro-[1,2,4]triazolopyrazin-2-ylamine and 2-biphenylboronic acid are

25

35 reacted as described in general procedure 1.
Step 2:



OH, OA, Hal, (CH2)nAr3 and/or =0, Het2denotes a nono- or bicyclic
saturated, unsaturated or aromatic heterocycle having 1 to 4 N, 0 and/or S
atons, 1Owbi2ete/orea86be unsubstituted or nono-, di-, tri- POI/EPRdINA63830
substltuted by Hal, A (CH2)COOH, (CH2) CO0A, CHO CQOA, (CH2)nNH2,

(CH2) NNHA, (CH2) nNA2, CN, (CH2)nOH, (CHZIHOA, (CH2)nAr3, (CH2)nHet 3,
NHSOQ2A, NASQRA, SQR2A, 15SQ2A and/or =0, Het 3denotes a nono- or bicyclic
saturated, unsaturated or aromatic heterocycle having 1 to 4 N, O and/or S
at ons, whi CI5-CRIbroel JUaHH - F r { usihgt ed
by A Hal, (CHZ)nNHéeé égzkl %2%55@%%%“5“ ?P”@d%’? COOR A 3
and/ or =0, RENerItRFecedwe htukgiveiRdiltig 1, 2, 3 or C- at ons, Adenotes
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35Hal denot e2.69 (£J3H)Br or |, ndenotes 0, 1, 2, 3 or 4,

2012/ 025186PCT/ EP2011/ 003830 - 236 - pdenotes 1, 2, 3 or 4, and
pharmaceutically acceptabl e solvates, salts, tautoners and

10 Methanesulfonic acid 2-[2-(3,5-dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
aJpyrazin-8-yll-phenyl ester ("D42")

e NN
N= N

15 o o. 0
H,C “Ss
/"0
O—CH3 H3C

2-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-phenol (1

20 eq.) is dissolved in dry dichloromethane and dry triethylamine (1.1 eq.) under
an inert atmosphere.
Methanesulfonylchloride (2 eq.) is added and the reaction stirred at room
temperature for 1h and monitored by HPLC. After complete conversion, the
25 mixture is diluted with dichloromethane, filtered over a pad of celite and

concentrated in vacuum. Column chromatographie on silica with ethylacetate
and cyclohexane gives the title compbund "D42";
HPLC purity (method E): 90%, Rt:2.12 min, observed [MH+]= 442.0;

30 'H NMR (400 MHz, DMSO-ds) 6 [ppm] = 9.97 (s, 1H), 8.97 (d, J=4.3, 1H), 8.25
(d, J=4.3, 1H), 7.95 (dd, J=7.6, 1.6, 1H), 7.73 - 7.62 (m, 1H), 7.62 — 7.49 (m,
2H), 6.96 (d, J=2.1, 2H), 6.11 (t, J=2.1, 1H), 3.73 (s, 6H), 3.16 (s, 3H).

3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2 4]triazolo[1,5-a]pyrazin-8-yl}-benzoic

35 .
acid ("D43")



stereoi sonmers thereof, including mxtures thereof in all ratios. 2.
Conmpounds according to Caim11 in which Hetidenotes furyl, thienyl,
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tetrahyd | I d I :
e o SRR Yhoo i bIRSAEN o REPE AR R o RO RLRRIE B )
30t er ahydr omﬂIﬁ-}ddd:lnnZ( W]trigeslopyraziv glgwﬁinxel as &aa%whtbydr o-

benzo[ 1, 4] di oxi nyl , furopyridinyl, azo benzo[ 1, 4] oxazi nyl,

I

pyri dof3, 2 2- Plep 1'§>€’é’i‘ierﬂﬂa|%0llﬁéhifb W"af@l 91!%“9143 ;each of whi ch is
unsubstl t ut gp d NH2,
( CH2) nNHA, 35(%156? I&“e“éh" '%CH? g‘ﬁ"ﬁ %Bgecﬁgh “}’@42% ' (CH2) nHet 3,
Sh02A SC2A Hld)IQMR (800 M2, msow@mﬁaﬁqfﬂzm@( @H&@%(s,gﬂ%l) 8 9thd 8.91

armaceuti ca a ta a salt tautoners and s nmers
ltohereof g HI g%@p Begzbﬁgg %23 (. 474 rzll"i)()% 144‘. {I'E)S%Q-}égrdi ng
to one or = f 1y t o rger4 ;
pi per g nyIrTQ| $'y8r3r1olhlq§: glﬁl 37-&) ph21q ?5'@ %dgcai:ilh% o:p'ggr a:;g?mﬂ 4H). 3.09
1, 2-di ﬁydr o—p§01dm,,4H)ur yI th| enyl, pyr r ol yl, imidazolyl, pyrazolyl,
oxazol yl, isoxazolyl, thi azol yl, isothiazolyl, pyridyl, pyrimdinyl,
triazonI, tetrazolyl, 100xadiazo|y|, thiadiazolyl,

t et r ahydr o- hengnbIDiaRIRSNY-phenyl)-N8-(tetrahydro-pyran-4-ylmethyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("D44")

20 HXN\N
74 /\
0] N= _N
H,C o
e
O~cH,
25
Step 1:

The intermediate is synthesized using general procedure 3 and 4-

(aminomethyl)tetrahydropyran as nucleophile.

Step 2 is done analogously to "D8" to give "D44";

HPLC purity (method E): 100%, Rt:1.92 min, observed [MH+]= 385.2;

'H NMR (500 MHz, DMSO- -ds) O [ppm] = 9.44 (s, 1H), 7.97 (d, J=4.5, 1H), 7.46

(d, J=4.5, 1H), 7.35 (t, J=6.0, 1H), 6.94 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1H), 3.85

(dd, J=11.4, 2.5, 2H), 3.74 (d, J=5.4, 7TH), 3.45 (s, 1H), 3.40 (t, J=6.5, 2H), 3.29
35 —-3.23 (m, 3H), 1.99 (ddt, J=15.0, 11.2, 3.9, 1H), 1.62 (dd, J=12.8, 1.8, 2H),

1.32 -1.16 (m, 2H), 1.12 (s, 1H).

30



pyridazinyl or pyrazinyl, each of which is unsubstituted or nono- or

di substituted by A and/or =0, and pharnmaceutically acceptable
sol vat es,weabt22stsaut oners and 15st er eoi sonmer s t her eof , pcmaipealilog3sae xt ur es
thereof in all ratios. 5. Conpounds according to one or nore of Clains 1-4
in whi ch Adenotes unbranched or branche®™ «yl having 1-10 C atons, in
which 1-7 H atons nay be replaced by F and/or in 20 which one or two

non- adj acent CH2 groups nay be replaced by 0 and/or NH, or cyclic alkyl
having 3-7 C atons, 25and pharmaceutically acceptabl e solvates, salts,
tautomers and stereoi sonmers thereof, including mxtures thereof in all
ratios. 6. d8riddviathyl-pipssazinrigyl-phenyl]-¢8-pydde[203-biphaazin-7tyls i n whi ch

30Ar | denot e ich.is un titute . hono-, di- or trisubstituted
by Hal, A, ﬁ&%?ﬁ%%%m%}m’l\?z'? - ‘H%P%?g?fﬁ';br S(CH2) nHet 3, and
pharmaceutically acceptabl e solvates, salts, tawtoners and stereoi soners
theredd, including mxtures thereof in all raﬁgEN 35 7. Conpounds
according to one or nore of Cains 1-6 in whigh

2012/ 025186PCT/ EP2011/ 003830 - 238 - Ar 2d'enr@fe§ phe Nnapht hyl or

bi phenyl, which is unsubgtd.tuted\or -, -Nor tnlisujstituted by Hal, A
(CH2) n0H, (CH2) n0A, (CH2)h , QAr 3, K12, (CH2) nNHA,
(CH2) nNA2, [ C(R3)2] nCN, N2, ( Flﬂ 5 CONH( CH2) pNHA,

CONH( CH2) pNA2, (CH2) nCONF12, (CH2) nCONHA, (CH2) nCONAZ, r3, NHSQRA,

OSQ2A, 1d CJ-|2)é1tlélst13 and/ or S(CH2) nHet 3,

Suzuki Miyaura coupling is performed using 7-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-pyrido[2,3-b]pyrazine as boronic acid following
procedure 1.
15 Step 2 is done analogously to "D11" to give "D45";
HPLC purity (method E): 100%, Rt:1.33 min, observed [MH+]= 439.2;
'H NMR (400 MHz, DMSO-dg) & [ppm] = 10.26 (d, J=2.4, 1H), 9.95 - 9.88 (m,
2H), 9.19 (dd, J=15.8, 1.8, 2H), 9.02 (d, J=4.2, 1H), 8.34 (d, J=4.2, 1H), 7.64 -
20 7.57 (m, 2H), 6.96 (d, J=9.1, 2H), 3.11 — 3.00 (m, 8H), 2.24 (s, 3H).
N2-(3,5-Dimethoxy-phenyl)-N8-(tetrahydro-pyran-4-yl)-[1,2,4]triazolo[1,5-
a)pyrazine-2,8-diamine ("D46")
H ‘N/\‘
N

N
25 N—
R
0 HN
H,C
| o) o)
/

The reaction follows general procedure 3 with 4-aminotetrahydropyran as

30
Step 1:

nucleophile.
Step 2 is done analogously to "D8" to give "D46";
35 HPLC purity (method E): 100%, Rt:1.90 min, observed [MH+]= 371.2;



and pharmaceutically acceptable sol vates, salts, tautoners and

10st ereoi soners thereof, including m xtures thereof in all ratios. 8.
Conpoundswacorwudsrsg to one or nore of Clains 1-7 in whi ebTRPd@nobvasso Arl or
Hetl, 15R2denotes Ar2, Het2, NH(CH2)nAr2, O(CH2)nAr2, NR3(CH2)nHet2, A,
(CH2) nNH2, (CH2) nNHA, (CH2) nNA2, NHQ/C'(?IQONI-l(CI-lZ)pNAZ, Ar |l denot es phenyl,
whi ch is unsubstituted or nono-, di- or trisubstituted by Hal, A, (CH2)nOH,
(CH2) n0A, (CH2) nHet 3 and/ or S(CH2) nHet 3, Ar2denotes phenyl, naphthyl or

bi phenyl , WIHCRMRS (S0TMPE IDMEEAdY's A= 9%(30'1HE,W.@W&U&MB?(!HW.#@I, A,
(CH2) nOH, (CH2) n0A, (CH2) nCOCH, & 2) NCOOA,  OAr 3, ('CH2) nN112, 25( CH2) nNHA,
(CH2) nNA2, [(dy #84-21A0N, 7-Mibdd, SEB( THR)HABIE], LANBY ZHR G081, Je@%@%\ﬂzﬁ-am,

A (L e It R I L A G T I AT e I

pyrazol yl, @3z @yUH)j $874aa! y£12 5hp &z oHy! 1.705g8hi2zpbyh 4, Pyi dyl
pyrim&linyl, triazolyl, tetrazolyl, oxadiazolyl, thiadi azolyl, pyridazinyl,
pyrazi nyl, quinolyl, isoquinolyl, benzimdazolyl, benzotriazolyl, indolyl,

benzo- 1, 3- dij@x0 - di hvdr.g- L. 41 qipxi v o o dangd in-2-v)-
ssbenzof 1. adakaDy horoxy Y@ AIBRRAN T Al o AR Sttin-2-)
2012/ 025186 REMNER2AD4717) 003830 - 239 - benzot hi adi azolyl, each of which is
unsubstituted or nono-, di- or trisubstituted A, OH OA Hal, (CH2)nAr3

and/ or =0, Het2denotes pidéf?ﬁbnyl, pi pe nyl, pyrrolidinyl, norpholinyl,
t et rahpdr opyranyl, furyl, thiepyl, pyrr@IyI,NinidazonI, pyrazol yl ,
oxazol yl, isoxazolyl, thiazolysisotNiiazotyl, pyridyl, pyrimdinyl,
triazolyl, tetrazolyl, oxadi# |, thiafi azt] pyridazi nyl, pyrazinyl,
qui nol yl, isoquinolyl, dihydkaiseauu;riol N, tetrahydroi soquinolyl,

qui noxal i nyl , 10benzi m dazdl yl , bengot hi opheiyl, Mbenzotriazolyl, indolyl,
i ndol i nyl, naphthyridinyl, cf§ hydronapht hyri di , terahydronaphtyridinyl,
benzo- 1, 3-di oxol yl, 2, 3-di hydrobenzo[ 1, 4] di oxi nyl, furopyridinyl,

i ndazoglgyl , @ﬁ@ﬁﬁ;o[l,4]oxazinyl, pyrido[ 3, 2-b] [ 1, 4] oxazi nyl or
benzot hi adi azol yl, each of which is unsubstituted or nono-, di- or
trisubsti t utRipetiginelas reagted Gsihgngeiieral Did2ediidA3 witGHRrhiie@, CN, CHO,

(CH2) nOH, ( %Qﬂ?rézoqg)?(zl%iiﬁfﬁyla‘nqﬁg? nHet 3, SO2A, SO2A and/or =0,

Step 2 is done analogously to "D8" to give "D47";

20 HPLC purity (method E): 100%, Rt:2.43 min, observed [MH+]= 355.2;
'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.65 (s, 1H), 8.10 (d, J=4.3, 1H), 7.54
(d, J=4.3, 1H), 6.94 (d, J=2.2, 2H), 6.07 (t, J=2.2, 1H), 5.75 (s, 1H), 4.15 - 4.04
(m, 4H), 3.73 (s, 6H), 1.82 — 1.65 (m, 2H), 1.63 (m, 4H).

25 N2-(3,5-Dimetho>q1-phenyl)—N8,N8-dirhethyl-[1 ,2 4ltriazolo[1,5-a]pyrazine-2,8-
diamine ("D48")
NN
“_</ N/\
N‘QIYN
30 0
H,C H,C™ ~CH,

O-CH,
The reaction, analogously to "D47", gives the compound "D48";
35 HPLC purity (method E): 100%, Rt:1.91 min, observed [MH+]= 315.25;



20Het 3denot es pi peridinyl, piperazinyl, pyrrolidinyl, norpholinyl,

2, 3-di hydro-pyrazolyl, 1,2-di hydro-pyridyl, furyl, thienyl, pyrrolyl,

i m dazol yWwo 2pywezskyl , oxazol yl, isoxazolyl, thiazolyl, pcsarhianeisgé
pyridyl, pyrimdinyl, triazolyl, tetrazolyl, 25oxadi azolyl, thiadiazolyl,
t et r ahydr o- benzot hi ophenyl , pyri dazi nyl- 2% pyrazinyl, each of which is
unsubstituted or nono- or disubstituted by A and/or =0, R3denotes H or

al kyl having 1, 2, 3 or 4 C atons, 30Adenotes unbranched or branched al kyl
having 1-10 ' RMRB500 mww'm\hsb as% @ege bys B, ik /0621 n

whi ch one or two non-adj acent CH2 %sma b re1a 0 and/'or NH, or
35cyclic al K¢l J*ﬁ‘é@l, Ah).36.94ddads2R, ZHV\@ QMIQ/J@ZEZLSB—BC?BIBDQOBH)DQQSC{S, 240 -
Cycdenot es lic alkyl having 3-7 C atons, which may be unsubstituted or
nonosubstituted by NH2, Ar3denotes phenyl, which is unsubstituted or nono-,
di- or trisubstituted by Hal and/or A, ndenotes 0, 1, 2, 3 or 4, pdenotes
1, 2, 83 or 4, and pharmaceutically acceptable solvates, salts, tautoners

and st er eoi d8rePimethoxgdhenyhdBiarddluaramheny!)iperin-tiyll-al | ratios. 9.
Co d ted f.rom.th No. Na d/
st ?Eggtrjr: aglqgw]%notkﬁy% ?k%éﬂf%gylg%mqﬁ?i §p§r g;ioﬁpz yl) - mrrfoﬁgl - g;n' ne

"C2" 8-(1,3-thiazol-5-y1)-N13- (trlfluorgmet | ) - phenyl ] -
[1,2,4]triazolo[1,5-a] pyrazin-2-amn _</

10 Q EJ/@

Step 1
15 Rac-2-(4-fluorophenyl)piperidine is used as nucleophile according to general

procedure 3.
Step 2 is done analogously to "D8" to give "D49";

HPLC purity (method E): 100%, Rt:2.85 min, observed [MH+]= 449.2;

'H NMR (500 MHz, DMSO-dg) & [ppm] = 9.63 (s, 1H), 8.15 (d, J=4.3, 1H), 7.56
(d, J=4.3, 1H), 7.36 (dd, J=8.1, 5.6, 2H), 7.18 (t, J=8.9, 2H), 6.89 (d, J=2.2,
2H), 6.05 (t, J=2.2, 1H), 3.68 (s, 6H), 3.13 —2.86 (m, 1H), 2.47 — 2.40 (m, 1H),
2.06 —1.88 (m, 1H), 1.73 — 1.60 (m, 4H), 1.54 (ddd, J=12.8, 7.0, 3.3, 1H).

20

25 (3,5-Dimethoxy-phenyl)-(8-piperazin-1-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
amine ("D50")

30 IH

Step 1:
35 Piperazine is coupled with 8-chloro-[1,2,4]triazolopyrazin-2-ylamine using

general procedure 3.



"C3" (8-(3,5-D nethoxy-phenyl)4l, 2,41tri azol o[ 1, 5- a] pyrazi n-2-y1)-
(3-trifluoronethyl-phenyl)-am ne

(3, 5- D mewbybtphersgl ) - (8- pyridin-3-y111, 2, 4] tri azol o[ 1, BCT/EP2011/003830

a] pyrazi n-2-y1)-am ne

(1-Benzyl- 1H i ndazol - 6-y1) - (8- phenyl - [ 12224} tri zol o[ 1, 5-

al pyrazi n-2-yl)-am ne

2,2-Difluoro-6-(8-thiazol-2-y141,2,4]triazol o[ 1, 5-a] pyrazi n- 2-

yl am nO) - 4H‘§Q§ (W. "y . " ",

(3, 5-Di net hyl gﬁg%&ilo;“b( 8- pdr)%?\u;/%?’p 1,%2?;21}]% 'Y%z% %fl, 5-a] pyrazi n- 2-yl)-am ne
(3, 5- Di net hdIBL:G ipenty (metBodienPb%, Rt21.45 minaabseréd PMHHPBOEA; n- 2- y1) - ami ne

e £ 1ot onet N erthGr EnasBld st = 4676 im), 8.22 (s, 1), 8.16 (@

Phenyl - ( 8- - , Jaa , . . s

Do) e Lt T aas o Bl ey sz by e a2 2, ¥, 415
4.03 (m, 4H), 3.73 (s, 6H), 2.98 ~ 2.87 (m, 4H).

4-{2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-
piperazine-1-carbaldehyde ("D51")

10 2N
"o ,N7/’k
N\ / N/\
N K/N
;N, H
15 Q o
CH,
The reaction, analogously to "D50", gives the compound "D51";
HPLC purity (method E): 100%, Rt:1.89 min, observed [MH+]= 384.2;
20 'H NMR (500 MHz, DMSO-ds) 6 [ppm] = 9.71 (s, 1H), 8.22 (d, J=4.3, 1H), 8.13
(s, 1H), 7.60 (d, J=4.3, 1H), 6.93 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1H), 4.20 —4.05
(m, 4H), 3.74 (s, 6H), 3.56 (dd, J=10.4, 5.6, 4H).
[8-(7,8-Dihydro-5H-{1,6]naphthyridin-6-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl]-
25 (3,5-dimethoxy-phenyl)-amine ("D52")
CH, ~ "N
Q ,N7/'k
N
/ N X
o ’
H,C~q H
Step 1
5,6,7,8-Tetrahydro-1,6-naphthyridine is reacted with 8-chloro-
35 [1,2,4]triazolopyrazin-2-ylamine using general procedure 3.

Step 2 is done analogously to "D8" to give "D52";



"Cl1" (3, 5-D nethyl -phenyl)48-(4-, nor phol i n-4-yl - phenyl) -
[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl]-am ne "Cl2"

[ 8- (4- Morwbabiw2dtsgl - phenyl ) [ 1, 2, 4] t ri azol o[ 1, 5- a] pyr azipaT2#2011/003830
y1l]-(3-trifluoronethyl -phenyl)-amne "CL3"

[ 8- (4-Morphol i n-4-yl -phenyl )[ 1,2, 4] tri aZé3o0] 1, 5- a] pyr azi n- 2-

yl]-mtol yl -am ne "Cl4"

Phenyl - (8-t hi azol -2-y1[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)- am ne "C15"

[ 8- (3, 5- D maypoesysup (Méi)hfoa éy 4bb% K1 .86 nin; Bb&Lad Ry 4ba 2;

(3, 5-di net hyl - phenyl’) - am ne
(3, 5- Di met hoklyNptR Wiz, @MSG»@tmkpm]maﬂmos 1H), 8.42 — 8.36 (m, 1H),
1,2, 4]t
(3. (55 O et AGSG: Sy 57 78010 7 89 [ ot 1195725 (49 071 am e
ﬁ 8" |5[8 (34§ mm@@w -RizenyIny, b.6o lbep azahg[4.18-3] 2wy, 312591(t231-1~59
nyls am ne
?3, 5yD| net hc%@) ﬁﬁeﬁﬁﬁl PH) 83 PYr(t.dl75-B-3H).1 , 2, 4] tri azol o] 1, 5-
a] pyrazi n-2-yl)-am ne

[8-(3,4-Dihydro-1H-isoquinolin-2-yl)-[1,2 4]triazolo[ 1,5-a]pyrazin-2-yl]-(3,5-
dimethoxy-phenyl)-amine ("D53")
10
o} N
=
HC~g N

15 Step 1:

1,2,3,4-Tetrahydroisochinolin is reacted according to general procedure 3.
Step 2 is done analogously to "D8" to give "D53";
HPLC purity (method E): 100%, Rt:2.66 min, observed [MH+]= 403.2;

20 'H NMR (400 MHz, DMSO-dg) d [ppm] = 9.67 (s, 1H), 8.15 (d, J=4.4, 1H), 7.58
(d, J=4.4, 1H), 7.20 (dt, J=5.1, 4.3, 4H), 6.96 (d, J=2.2, 2H), 6.09 (t, J=2.2, 1H),
5.18 (s, 2H), 4.47 (t, J=5.9, 2H), 3.75 (s, 6H), 2.97 (t, J=5.8, 2H).

25 N2-(3,4-Dimethoxy-phenyl)-N8-methyi-N8-(tetrahydro-pyran-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine ("D54")

o
0 /—\
s
I 4
30
L aYe
CH, H H,C

Step 1:

N-Methyl-N-tetrahydro-2H-pyran-4-ylamine is used as nucleophile according to
35 general procedure 3.

Step 2:



"C20" (8-Pyridin-3-yl1[1, 2,41triazol o[ 1, 5-a] pyrazi n-2-yl1)-(3-
trifluoronethyl-phenyl)-amne "C21" (8-Pyrid

i n-3-y1l1iwd,24ixmsmsol o[ 1, 5-a] pyrazi n-2-yl)-mtolyl - am meT/EB2®'1/003830
Phenyl - (8- pyridin-3-y1-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)- am ne "C23"
[ 3-Chl oro-4-(1-met hyl- 1Hi m dazol - 2-yl Slﬂzf“a'nyl) - phenyl ] - ( 8-

pheny111, 2, 41tri azol o[ 1, 5- a] pyr azi n- 2-y1) -am ne "C24"

(1-Benzyl- 1Hindazol - 6-y1)-(8-thiazol -2-y141, 2, 4] triazol o[ 1, 5-

a] pyrazi n- 2-#B)omﬁlﬂ2-d|r§%§10xa/benzene is used in th Buchwald- rtw: ammatlon
[3-Chloro-4-(1-neth 1Him azo-2ysufany pheny14 %

i met hoxy- phai$ing g@n@ra&pmc@eﬂp@ e[to, given[P§4'azi n- 2-y1] - ami ne

(1- Benzy1- 1 nG Y (RROAEY $50%, RLTRE in,qbrsvpd el 3852,

[1,2,4]triaZel NMR @dwwumsb ppen] <8 52 (s, 1H), 8.04 (d, J=4.3, 1H), 7.52
(1-Bergzyl- 1H-| ndazg _}/ E ﬁ)gqn 3] 141, 2( 4]tr)| azol(o[ )
J=43,1H),7.3 723(m 2H), 6.89 (d, J=8.7, 1H), 5.52 — 533(m 1H),
4.00 (dd, J=11.1, 4.3, 2H), 3.76 (s, 3H), 3.72 (s, 3H), 3.47 (dd, J=11.7, 10.3,

3H), 3.28 (s, 3H), 1.92 (qd, J=12.3, 4.6, 2H), 1.68 (dd, J=12.1, 2.2, 2H).

10 The following compounds have been prepared analogously
compound structure and / or name ICs0 GCN2
no. analytical data [uM]

15 "ET H
N
F >/\'\“
. N
I

!

20
(8-Phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3-
trifluoromethyl-phenyl)-amine
Mass found (M+, 356.0), Rt (min): 5.47
25

IIE2"
<10

(3,5-Dimethyl-phenyl)-[8-(4-morpholin-4-yl-
phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

35 Mass found (M+, 401.0), Rt (min): 4.81




a] pyrazi n-2-yl)-am ne "C28"
Ne- ( 3, 5- Di net hyl - phenyl ) - NP- ( 3- nor phol i n-4-yl - propyl) -

[ 1, 2, 41t rwezo120[23186- a] pyr azi ne- 2, 8- di am ne " C29" PCT/EP2011/003830
NP- ( 2- Am no- et hyl ) - W (3, 5- di net hoxy- phenyl) -
[1,2,4]triazol o[ 1, 5-al pyrazi ne-2, 8-di am - "C30"

N2- ( 3, 5- Di net hoxy- phenyl) - Ns43- ( 4- net hyl - pi perazi n- 1-0) -
propylHl, 2, 4] tri azol o[ 1, 5- a] pyr azi ne- 2, 8-di anm ne "C31"
Ns- (2- Am no{cyckpRexyl)-NZ-pheny1Z1, 2, 41TTi azol O] L, 5:

a] pyrazi ne- 2, 8-di am n¢ "C32" H o
Ns- ( 3- Met hoxy- propyl) {N2-mt § #r N 4]triazol o[ 1, albyr azi ne-218- di ani ne
"C33" NI1-(3- D net hyl am ng- prppyl) - N i Smetyl - phieny1) -
0,2,41triazol o[ 1, 5-a] pyr azi'ng i "
Ne- (2- Am no-et hyl ) - N24 ( 3, 5-di n€t hyl - phg )
[1,2,4triazol o[ 1, 5-a]pyrazi ne-2, 8-di gm ndl " 35"
N18- ( 3- Di mag hyl am no- propyl) - N2- ( 3, 5- rT‘lyl - phenyl) -
[1,2,4]triazol o[ 1, 5-a]pyrazi ne-2, 8-di am ne "C36"
[8-(4-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-

a)pyrazin-2-yl]-(3-trifluoromethyl-phenyl)-amine

10 Mass found (M+, 441.0), Rt (min): 5.01

H O
N ,\Q <10
N
N, )
15 N |

g
[8-(4-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-

a]pyrazin-2-yl}-m-tolyl-amine

IIE4|I

20
Mass found (M+, 387.0), Rt (min): 4.53

N
2 s
N™ |
g

[8-(3,5-Dimethoxy-phenyl)-[1,2 4]triazolo[1,5-
alpyrazin-2-yl]-(3,5-dimethyi-phenyl)-amine

e
o <10

30

Mass found (M+, 376.0), Rt (min): 5.39

35



N - (3, 5-D net hyl - phenyl) - Nr 13- (4- net hyl - pi perazi n-1-y1) -
propyl[ 1, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne

N2- ( 3, 5- Dvoabtwi2spheny 1) - W ( 3- net hoxy- propyl) -
0, 2,41triazol o[ 1, 5- a] pyrazi ne- 2, 8-di am ne "C37"

"Cc26" "C3

N2- ( 3, 5- Di met hoxy- pheny1) - 115- ( 3- di net hy@28mi no- propy1) -
[1, 2,41triazol o] 1, 5- al pyrazi ne-2, 8-di am ne " C39"
N2- ( 3, 5- Di met hoxy- phenyl ) - Ns- ( 3- nor phol i n-4-yl - propyl) -

PCT/EP2011/003830

8"

[1, 2, 4] triafol Olggb-a] pyr azi nes 2, 8-dramne "CT40
N12- ( 3, 5- Di ret hoxy- phenyl) - W - (S—pet hwy- propyl) -
[1,2,4]triazol o[ 1, 5-a] pyrazi ne- diaji ne WO 212/ 025186HCT/ EP21Q.1/ 003830
- 243 - "CA1" N8-(2-Am no-ethy M2- ( 1 nyl) -
[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di apf n
N8- ( 3- Mor phol i n-4-yl - propyl)-N2=(3-trifh
[1,2,4triazolo[1, 5-a]pyrazi ne-2, 8-di am Q3"
11843- (4- Mef hyl - pi per ﬁazi n-1-yl) - propyl] - yl -
(3,5-Dimethyl-phenyl)-(8-pyridin-3-yl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
10 LCMS (method A): mass found (M+, 317.0), Rt
(min): 3.52 Area % -98.64 (Max), 98.80 (254
nm);
'H NMR (400 MHz, DMSO-de): 5 [ppm] 9.95 (s,
15 1H), 9.84 (d, J = 2 Hz, 1H), 8.96 (m, 2H), 8.73
(m, 1H), 8.25(d, J = 4.2 Hz, 1H), 7.62 (m, 1H),
7.36 (s, 2H), 6.59 (s, 1H), 2.26 (s, 6H)
IIE7H
H <10
20 N N
N
(/\ M T \
NI N~ N
/ \—/
Cl
[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-
25 _ phenyl]-(8-phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-
yl)-amine
Mass found (M+, 434.0), Rt (min): 3.76
30 V|E8ll
<10
NN
N
N R
N\ N—N \N
35 \—/




phenyl) 11, 2, 4] tri azol o[ 1, 5- a] pyr azi ne- 2, 8-di am ne " C44"

N6- ( 3- Met hoxy- propyl)-N2-(3-trifluoronethyl -phenyl)-

[ 1, 2, 4] t rwezo120[24186- a] pyr azi ne- 2, 8- di am ne " C45" PCT/EP2011/003830

1\ 15- (2- Ami no-ethyl )-N2-mtol y141, 2, 4] tri azol o[ 1, 5-a] pyrazi ne- 2, 8-di am ne
"C46" 116- (3- Di et hyl ani no- propy1l) - N2-@/ol y141, 2, 4] tri azol o[ 1, 5-

. a] pyrazi ne-2, 8-di am ne "C47"

N8- ( 3- Mor phol i n-4-yl -propyl)-N2-mtolyl4l, 2,4]triazol o[ 1, 5-

a] pyrazi ne-Z,8-diam ng ~CA8_ RITE B uD(8. i
1\ 1613- ( 4- Mt hyl - pi pefazi n- 1-?/??%ygr1cl)‘1plyqqa-zﬁ&§ r#)t(gl riltle_nyl

[1,2,4]triazol o[ 1, 5- a] pyr alli,24]tBaseld] hhiakeyragih2-yl)-amine
N8- (2- Am noqet hyl ) - N2{ pheny141, 2, 41tri azol o[ 1, 5- a] pyr azi ne-| 2, 8-di am e
"C50" N8-(8-Di nethyl am no-propyl)-Nz- phenyl41, 2, 4] tri azol 01[ 1, 5-

a] pyr azi ne- 2, 8- di am ne| . CMS (method A): mass found (M+, 418.0), Rt
> (min): 4.99 Area % -92.70 (Max), 93.19 (254

nm);

'H NMR (400 MHz, DMSO-ds): & [ppm] 10.33 (s,

1H), 8.93 (d, J = 4.2 Hz, 1H), 8.74 (m, 2H), 8.30

10 (m, 2H), 7.98 (s, 1H), 7.68 (d, J = 8.64 Hz, 1H),

7.54 (m, 3H), 7.30 (m, 6H), 5.59 (s, 2H)

-
L

—N <10
H N
15 N\( ~ \N
N N—N
e SRW

(1-Benzyl-1H-indazol-6-yl)-(8-thiazol-2-yl-
[1,2,4]triazolo[1 ,5—a]pyrazin-2-yl)—amine

20
Mass found (M+, 424.0), Rt (min): 4.20
nE10n :
<10
25
(3,4-Dimethoxy-phenyl)-(8-pyridin-3-yI-
30 [1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

35



"C51" 1\ 16- ( 3- Morphol i n-4-yl - propyl) - N2- phenyl[ 1, 2, 4] tri azol o[ 1, 5-

al pyrazi ne- 2, 8-di am ne "C52"

N543- ( 4- MeOhyl2/psser azi n- 1-y1) - propyl i - N2- phenyl - PCT/EP2011/003830
[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne "C53"

N18- (3- Met hoxy- pr opy1) - N2- phenyl [ 1, 2, 4F@28azol o[ 1, 5- a] pyr azi ne- 2, 8- di ani ne
"C54" N18-(2- Am no-cycl ohexyl ) - N2- (3 5-di rret hoxy phenyl) -

[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne "C55"

W(ZNanﬁﬁﬁgﬁﬁﬂwﬁtMHmmmﬂm mmw)
[1,2,4]triazol o] I, 5-a] pyrazli ne-2, 8-diam ne W) 2012/ 025186PCT/ EP2011/ 003830
244 - "C56" Ne-(2-Am no-cycl ohexyl)-N12- (3, 5-di net hyl - phenyl) -

(12,4111 azghgly, o ol salop- e BRSOt

of some representative compounds of the formula |

5 Compound ICso ICsp Syk ICso ICs0 ICso ICs0
No. (BLNK cell |(enzyme assay)| Zap70| BTK KDR cSRC
assay)
"B1" C B C
10 "B2" C C
"B3"
"B5" C C
"B6" C C
15 "B7" B
"Bg"
"B9" C
"C1" B C A
"C2" B
20 "C3
"C4" B B B
"C5"
"C6" C C C C
25 "C7" B
"C8" A C A
"C9" B C
-"C10" B B
30 "C11" C Cc C
"C12" C
"C13" B C B C
"C14" C C C C C
35 "C15" B C
"C16" A




a] pyrazi ne- 2, 8-di am ne
ai -{3-Chloro-4-[(1-nmethyl -1Hi m dazol - 2-y1)t hi o] phenyl)-W (3,5-d

i met hyl - pweneyl2anrstse) [ 1, 2, 4] tri azol o[ 1, 5-a] pyr azi ne-

"C56" " (C59

a] pyrazin-8-yllamno)-2,2-difluoro-2H 1

642- (3, 5- D net hyl - phenyl am no) 11, 2, 4] tri azol o[ 1, 5-

a] pyrazi n- 8-yl am no] - 2, 2-di net hyl - 4H pyri do[ 3, 2- b][1, 4] oxazi n- 3-one "C61"

N - (1-Benzy
[1,2,4]tria

2, ®cuirznon@o3sEH8”
6-({2-[(3,5-Di nethylphenyE)anino][1,2,4]triazolo[1,5-
249%enzoxazi n- 3(4H) - one " C60"

- Ieyppdaz
rolo[1,5-a

- 6-yI)-

pyrazi net

2-(3,/p- di ne
2.8-J?anine

hOXY-
n C62||

pheny 1

)- C

N12, 1?1' - Bi
a] pyrazi ne-
Ne- (1- Benzy
[1,2,4]tria
N2- (3,5%5-Di

[1,2,4]tria

10

15

20

25

30

35
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N [ 3-Chl oro-4-(1-met hyl- 1Hi m dazol - 2-yl sul fanyl) - phenyl ] -
N2- ( 3, 5- di net hoxy- phenyl)-[1, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8- di am ne "C66"
642- ( 3, 5-Wwormetdmzsephenyl am no) 41 , 2, 4]triazol o[ 1, 5-
a] pyrazi n- 8-yl am no] - 2, 2-di f | uor o- 4H benzo[ 1, 4] oxazi n- 3-one "C67"
N2- (3, 5- Di net hoxy- pheny1)-W (3-trifl uord®Xhyl - phenyl) -
[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne " (C68"
N 43- Chl oro-4-(1-methyl- 1H i m dazol - 2-yl sul fanyl) - phenyl i -

PCT/EP2011/003830

N2- (3-trifl yor ogaghyl ;

WD 2012/ 0251

86PCT/ EP2

phenyI) T
11/ 00383

[, 2, 4T&T 1 azo
) - 24 "g

o[, 5
39'_'8.

-al pyr

azl ge-

2,2-Difl uor (

- 64C403- t

i fluorom

n\/r N>z 1

et hyl -Qhenyl

viam nnl
L U

[1,2, 4]tri az
N8- (1- Benzy

T TR

E_ A4
v ]

dazol - 6-y1) -

Pyl (Al_l‘lr}

-

- (3-€riflu

A T

pr

[1,2,4]tri a3

ol oEqb-a
D- 6- (2- mr t ¢

bl vl anmi no-

pyT azi ne;

Z, 8-diamne

AZ

2,2-Dig | uor

HC52II

[1,2 ,4]tri

t
& of
C

"053"

"C54ll

lle6ll

10

"057"

O O O O

IIC60"

m ne

" Cr0"

IIC68"

O

"C71 "

o

15

IIC73"

O

"C75"

IIC76"

IIC77"

20

IIC78II

"C79"

"CBO"

"C81 L1

Ol Ol O O O] O

25

IIC82"

"C84"

NC85"

"C86|I

I|C87"

30

"C88"

OOl O @ OOl O w W O O O O

"C114"

"C254"

"C256"

35
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8-yl am no) - 4H- benzo[ 1, 4] oxazi n- 3- one
N- (1- Benzyl- 1H i ndazol
a] pyr azi no2pR/dsmsai ne
-N8-(3-trifluoromnethyl
aj pyrazi ne- 2, 8-di am ne

N2- m Tol yl

"Cr3"

" Cr4"

"Ccr2"

-6-y1l)-N2-mtolyldl, 2,41triazol o[ 1, 5-

PCT/EP2011/003830

-pheny1)[ 1, 2, 41tri azol o[ 1, 5-
p y_)2[31_ [

2,2-Difluoro-6-(2-phenylamno-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-

8-yl am no) - 4H benzo[ 1, 4Joxazi n- 3- one " C75"
No- (1- Benzy[- igydazpl -b;yl)- NZ=piefly 11T A,L‘t];'[riazoi ol I &~ B
al pyrazi ne- 2, 8 lam ne "C/6"
N2- Phenyl - N8- ('3'}26‘21"f | yor onet hy| - phery1) 41,2, 4] trji azol q[ 1, 5-
al pyrazi ne- 28— ,. Ap— G-
N2[ 3- Chl or o; Fﬂ? hyl- 1H i m gdazol B yI sul fa@nyl - phenyl ] - B
N8-(3,5-dim,In enyL) 4 2 4 triazptort; pyrazing- 2, rangne |
N2[ 3- @nl or of ?ﬂf net hyl-1H i m fdazol /g yl suj fg%yl - pheny!l ]R B
N8- (3, 5-di mét Heae8ihenyl) €1, 2, 4] tri axol o[ 1} 5-B] plyr azi ne- 2A8- |di aBi n§
"C269" A B A B
"C272" C A B A B
"0274" B
10 ucz77n A A B
"C284" C A
"C253" C A A B
"C263" C C
15 "C276" A A B
"C293ll B
"C300" A C B B
"C301" A C B B
20 "C303" A A B A
"D1" C A B B
IID2" A C A B
HD3" A C A B
||D6" B B
25 B C
"D10" C A C A A
"D15" C A C B B
"D18" C A C B B
nD21n B C C C
30 11] n
D23 C A C B A
ICso: <03puyM=A 03-3uM=B 350uM =C
35

The compounds shown in Table 1 are particularly preferred compounds

according to the invention.

cr8"



"Cr79" N2[3-Chloro-4-(1-nmethyl-1H i m dazol - 2-yl sul fany1) - phenyl ] -
N8-mtolyl4l, 2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne "C80"

N2[ 3- Chl owo-2412(iks18et hyl - 1H-i mi dazol - 2-yl sul f any1) - phenyIlPLT/EP2011/003830

N8- pheny141, 2, 4] tri azol o[ 1, 5- a] pyr azi ne- 2, 8-di am ne " C81"

N2- ( 1- Benzyl- 1H i ndazol - 6-y1) - N8- ( 3, 5- di2®&t-hyl - pheny1) -

[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne "(C82"

Ne- (1- Benzyl- 1H i ndazol - 6-y1) - N- ( 3, 5- di met hoxy- pheny1) -

[1,2,4]triazol o[ 1, 5-a] pyrazi ne-2, 8-di ami ne W) 2012/ 025186PCT/ EP2011/ 003830
- 246 - "(C83" N2-(1-Benzyl-1Hindazol-6-y1)-N8-(3-trifluoronethyl-phenyl)-
[ 1, 2, 41t ri aZldieofollo®ing eyanplesaentd tal medicaments:

N2- (1- Benzyl- 1H i ndazol - 6-y1) - N8-mtol y141, 2, 41tri azol o[ 1, 5-

al pyrazi ne- 2, 8-di am ne "C84" "(C83" "(C85"

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

10 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
15 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 |, 9.38 g
of NaH;PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 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

20

used in the form of eye drops.
25
Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.
30
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

35
10 mg of active ingredient.



N2- (1- Benzyl- 1H i ndazol - 6-y1) - N3- pheny141, 2, 41tri azol o[ 1, 5-

al pyrazi ne- 2, 8-di am ne "C386"

N8- (3, 5- Bvombimi2sheny1l) - N2- (3-tri fl uor onet hyl - phenyl) - PCT/EP2011/003830
[1,2,4}triazol o[ 1, 5-a] pyrazi ne-2, 8-di am ne "C87"

N18- ( 3, 5- Di et hoxy- phenyl)-142-(3-trif I 488onet hyl - pheny1) -
[1,2,4]triazol o[ 1, 5-al pyrazi ne-2, 8-di am ne " (C88"

N8- Phenyl - N2- (3-tri fl uoromet hyl - phenyl) 11, 2, 4] tri azol o[ 1, 5-

a] pyrazi ne- 2, 8-di am ne "Cl14"

[ 8- (3- Am nonet hyl - phenyl )[ 1, 2, 4] triazol o[ 1, 5-a] pyrazi n-2-y1] -

( 3, 5- di net h&xamplenk:1Prageas " C253"

[ 8- (3- Am no hyl -phenyl)[1, 2 4]triazolo[1, 5-a] azi n- 2- - .
(4-nor phol i ﬁ%}l)l%ﬁ & Pr ] aﬁﬂg&ol&% X mp?e gldnd suzt_>seque¥1%l} coated in a
[ 8- (3- Ami nogBhihtidHe Wéﬁr@,vatrf‘é%%gﬁ@ bPkidcrdsa) potatd staréh Maic; tragacanth

(6- metshoxy- pyri di n- 3-yl)-am ne
2-{442- (3, 5-apdrenoxy- phenyl ami no) 41, 2, 4] tri azol o[ 1, 5-

Example G: Capsules

10 2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule contains

20 mg of the active ingredient.

15 Example H: Ampoules
A solution of 1 kg of active ingredient of the formula I 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.
20

25

30

35



a] pyrazi n-8-yl11-phenyl }-2-nethyl -propionitrile "C257"

2- Met hyl- 2- (442- (4- nor phol i n-4-yl - phenyl am no) -

[ 1, 2, 41t rwez2o0120023186- a] pyr azi n- 8- y1] - pheny1} - pr opi oni t ri PeT/EB2&8/003830
2-{412- (6- Met hoxy- pyri di n-3-yl am no) 41, 2, 41tri azol o[ 1, 5-

a] pyr azi n- 8- y1] - pheny1} - 2- net hyl - pr opi 0RB¢ri | e " C260"

(3, 5- Di net hoxy- pheny1)-(8-quinolin-3-y111, 2, 41triazol o[ 1, 5-

a] pyrazi n-2-yl)-am ne "C261"

(3, 5- Di met hoxy- phenyl) - (8- qui nol i n- payditlcraimhdt ri azol o[ 1, 5-

a] pyrazi n-2-yl)-am ne "C262"

(6- Met hoxy-pyridin-3-yl)-(8-quinolin-3-yl141, 2,41tri azol o[ 1, 5-

a] pyrazi n-2-yl)-amne WD 2012/025186PCT/ EP2011/ 003830 - 247 - "C263"
5- ( 8- Qui nol iTn- 3GpmpouUNds) efrithe feimafila, I5- a] pyr azi n- 2- yl ani no) -

1, 3-di hydro-i ndol - 2- one " C264"

(3, 5- B net hoxy- pheny1l) - (8-qui nol i nNZ-ﬁ/J/%Z, 41triazol o[ 1, 5-

a] pyrazi n-2-yl)-am ne "CZ@S"__N. 74
H‘<N4\W¢N |

R2
10 in which
R denotes Ar' or Het',
R? denotes Ar?, Het?, NH(CH,),Ar?, O(CH,),AP,
NR*(CHz)aHet?, A, (CH2)aNHz, (CH2)sNHA, (CH2)nNAz,
15 NHCyc or NH(CH_),NA,,
Ar’ denotes phenyl, naphthyl or biphenyl, each of which is un-

substituted or mono-, di- or trisubstituted by Hal, A, Alk,
(CH2)nOH, (CH2),0A, (CH2),COOH, (CH2),COOA, SOA,
(CH2)nNHa, (CH2)aNHA, (CH2)aNA,, [C(R®)2]CN, NO3,
20 (CH2)nCONHj, (CH2),CONHA, (CH2),CONA,, SO:NH,
SO;NHA, SO;NA;, NHCONH,, NHCOA, NHCOAIk,
NHCOCH=CH(CH,),NA;, CHO, COA, SO3H, O(CH2),NH_,
O(CH2),NHA, O(CH,),NA,, COHet®, S(CH,) Het’,
25 (CH,).Het® and/or O(CHy),Het’,
Ar? denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or mono-, di- or trisubstituted by Hal, A,
(CH2)aOH, (CH2),0A, OAr®, benzyloxy, (CH2),COOH,
(CH2),COOA, SO2A, (CH2)nNH,, (CH2).NHA, (CH2)nNA>,
[C(R}2,CN, NO2, CONH(CH,),NH,, CONH(CHZ);NHA,
CONH(CH,),NA;, CONH(CH,),0A, CONH(CH,),0OH,
(CH2)aCONHa, (CH2)aCONHA, (CH2),CONA;, SO,NH;,
SO,NHA, SO;NAz, OSO,A, NHCONH,, NHCOA, CHO,
35 COA, SO3H, O(CH2),NH,, O(CH,),NHA, O(CH,),NAz,

30



(4- Mor phol i n-4-yl - phenyl ) -(8-quinolin-7-y1[1,2,4]triazol o[ 1, 5-

al pyrazin-2-yl)-am ne "C266"

( 6- Met hoxwyeopyraiwdsse 3- y1) -(8-quinolin-7-y141, 2, 4] tri azol ®CT/EP2011/003830

a] pyrazin-2-yl)-am ne "C267"

5-(8-Quinolin-7-y1[1, 2, 4]tr| azol o[ 1, 5- a]zﬁ'@ram n-2-yl am no) -

1, 3-di hydro I ndol-2-one "C268"

342-(3, - Di et hoxy- phenyl ami no)-[1, 2, 4] triazol o[ 1, 5- a] pyrazi n-8-yl}-phenol

" C269"  342-(4-Morphol i n- @wwmhéwmgam@)éé%%?mﬂe@wéﬂ BHSO.A,
a] pyrazi n- 8-yl11- phenol "C270

312- ( 6- Met hoxy- pyri di n- 3- QQHﬁhoiQJﬂz)EH&tft 8(Glghidet, ahd/or O(CHy).Het®,
a razi n- 8- 11- enol
N]-F{)%42 (3, 5- >[l)| met hoxy- phenyﬁgﬁ o)"lﬁnoé o&ﬂqycgczgpg?tfr%ted or aromatic

a] pyrazi n- 8- A- pheny1} - net m@muyélew#1 64RO and/or S atoms which may
N-{34% (4- Mor phol i n-4-yl - phenyl am no) 41, 2, 4] triazolo[ 1
a] pyr azi n- 8-y11- phenyl | - r’r@ﬂﬂ?ﬁé@ Ué%ﬁf monoeodig tri- or tetrasubstltuted by A,

N- (342- (6- Met hoxy-pyridin } Qlo[ 1, 5-
a] pyrazin-8-yl]- phenyl ymet a’nesu onam ﬁlﬁ E@@’Z’% d)

Het? denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,

10 : which may be unsubstituted or mono-, di-, tri- or tetra-

substituted by Hal, A, (CH,),COOH, (CH,),COOA, CHO,
COA, (CH)aNH,, (CH2)sNHA, (CH)nNA2, CN, (CH2),OH,
(CH2)nOA, (CH2)Ar®, (CH) Het®, NHSO2A, NASO,A, SOA,

15 SO,A and/or =0,

Het® denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di-, tri- or
tetrasubstituted by A, Hal, (CH;),NHz, (CH2).NHA,
(CH2)nNA,, (CH2)aOH, (CH,),0A, COOA, Ar® and/or =O,

R3 denotes H or alkyl having 1, 2, 3 or 4 C-atoms,

20

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F and/or in
25 which one or two non-adjacent CHz groups may be replaced
by O, NH, S, SO, SO, and/or by CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
30 Cyc denotes cyclic alkyl having 3-7 C atoms, which may be
unsubstituted or monosubstituted by NH,
Alk denotes alkenyl or alkinyl having 2, 3, 4, 5 or 6 C-atoms,
Ar® denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal and/or A,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,

35



342- (3, 5- D met hoxy- phenyl am no) 41, 2, 4Pri azol o[ 1, 5- a] pyr azi n- 8- A- benzam de
"C277" 312- (4- Morphol i n-4-yl -phenyl am no) 41, 2,4]tri azol o[ 1, 5-

a] pyr azi wé-29lo2bmazamn de " C278" PCT/EP2011/003830

342- (6- Met hoxy- pyri di n- 3-yl am no) 41, 2, 4£t riazol o[ 1, 5-

a] pyr azi n- 8- y1J- benzani de” " C280" -236 -

442- ( 3, 5- Di net hoxy- phenyl am no) 41, 2, 4] tri azol o[ 1, 5- a] pyrazi n- 8- A-benzam de
WO 2012/ 025186PCT/ EP2011/ 003830 - 248 - "(C281"

412- (4- Mor phol i w-4-yl - phegyhgfsnP) AL & 41t ri azol o[ 1, 5-
a] pyrazi n-8-y1] -benzam de "C282" " ’

442- ( 6- Met hoxy- @pdiphiatr@celticallygeteptablé solvates, splts Stautomers and
a] pyrazi n-8-ylFbhenzam de " (284" . . . . .

(8- Bi phenyl - 2- yf%f??',%ﬁﬁ%%ﬁ”&ﬁi,'%9"5{1"5‘%’39‘?9{?5-‘%599{ 1 gl ratios.

di met hoxy- phenyl ) -am ne " C286"

(8-Bi phenyl -2-y1[ 1, 2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-(6-

met hoxy- pyriZdi n pounds aecordirgdo Cla!m 1 in which

Het' denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,

10 quinolyl, isoquinolyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, indazolyl,
benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-indolyl or
benzothiadiazolyl, each of which is unsubstituted or mono-,

15 di- or trisubstituted A, OH, OA, Hal, (CHz)nAr3 and/or =0,

and pharmaceutically acceptable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which

20 Het? denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

tetrahydropyranyl, furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,

25 pyridazinyl, pyrazinyl, quinolyl, isoquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, quinoxalinyl,
benzimidazolyl, benzothiophenyl, benzotriazolyl, indolyl,
indolinyl, naphthyridinyl, dihydronaphthyridinyl,

30 terahydronaphtyridinyl, benzo-1,3-dioxolyl, 2,3-dihydro-

benzo[1,4]dioxinyl, furopyridinyl, indazolyl,

benzo[1,4]Joxazinyl, pyrido[3,2-b][1,4]oxazinyl or
benzothiadiazolyl, each of which is unsubstituted or mono-,

di- or trisubstituted by Hal, A, (CH2),NH>, (CH2)aNHA,

(CH2)aNAz, CN, (CH2)nOH, (CH,),OA, CHO, (CHz)sAr,

(CHy)Het®, SO,A, SO,A and/or =0,

35



- Di met hoxy- pheny1l) 48- ( 2- phenoxy- pheny1l) -
,4]triazol o[ 1, 5-a] pyrazi n-2-yl]-am ne "C289"

3,5

1,2

4- Mor pholvorree/oebspheny 1) 48- ( 2- phenoxy- phenyl) - PCT/EP2011/003830
1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl1]-am ne_"C290"

6- Met hoxy- pyri di n- 3-y1) - [ 8- ( 2- phenoxy-pgRény1) -

1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl]-am ne "C292"

8- (3- Am no- 2- et hyl -phenyl )[ 1, 2, 4] triazol o[ 1, 5-al pyrazi n- 2-

1] - (3, 5- di met hexy [jﬂ'ﬁv?ﬁidcbuﬁ&l@ea depfable solvates, salts, tautomers and

8- (3- Ami no- 2- net hy1- pheny1%41 2,4yriazol o[ 1, 5-a] pyra2| n- 2-

y1] - (4- nor phol i sterepisopirsay gre@fnln@udmggmxtures thereof in all ratios.

[ 8- (3- Ami no- 2- net hyl - phenyl ) [ 1, 2, 41tr| azol o[ 1, 5- a] pyrazi n- 2-

y1] - (6- et hoxy- pyridin-3-yl)-am ne "C295"

548- ( 3- Ami netk. 2- BYrhpbudeaydordihgioted bmete bl ClaimbP-8 a2 which

2-yl ar§ no] -1, 3-di hydro-indol-2-one "C296

4-tert-Butyl - N-{Rt2- (3, 5- @iieﬁ@tqmpem@wmﬁraapyl pyrrolidinyl, morpholinyl,

1,2,4]triazol o[ 1, 5- h 97"
[N-{342] (gl gz% (r)n[et hoxs] BK; am not%—k»x?azzr@h?’Ibacﬁﬁfcg}fﬂlp}ygld%%@mtﬂ%nypz
a] pyrazin-8-yl]-2-methyl - Wﬂblﬂ}lﬁiﬁiézfdl)fllpmbﬁﬁm lxazblghasoRatelyl, thiazolyl,

isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,

(
[
(
[
(
[
[
y
[

10 oxadiazolyl, thiadiazolyl, tetrahydro-benzothiophenyl,
pyridazinyl or pyrazinyl, each of which is unsubstituted or
mono- or disubstituted by A and/or =0,

and pharmaceutically acceptable solvates, salts, tautomers and

15 stereoisomers thereof, including mixtures thereof in all ratios.

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

A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F and/or in
20 which one or two non-adjacent CH, groups may be replaced
by O and/or NH,
or
cyclic alkyl having 3-7 C atoms,
25 and pharmaceutically acceptable solvates, salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.
6. Compounds according to one or more of Claims 1-5 in which
30 Ar' denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH2).OH, (CH2)nOA, (CH2).Het®
and/or S(CH,),Het?,
and pharmaceutically acceptable solvates, salts, tautomers and
25 stereoisomers thereof, including mixtures thereof in all ratios.

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



"C298" 4-tert-Butyl-N{2-nmethyl-3-[2-(4-norpholin-4-yl-
phenyl am no)-[1, 2,4]triazol o[ 1, 5-a] pyrazi n-8-yl] - phenyl}- benzam de WO
2012/ 0251M86RC/(EFPBS11/ 003830 - 249 - "C299" PCT/EP2011/003830
N-{2- Met hy1- 342- ( 4- nor phol i n- 4-yl - phenyl am no) -
[1,2, 4]triazol o[ 1, 5-a] pyrazin-8-yl]- phesy8)y-3-trifl uoronet hyl - benzani de
" C300" (3, 5-Di methoxy-phenyl) 48-(1- nmet hyl 1H pyrazol - 4-y1) -
,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl]-am ne "C301"
" Di et hoxy- plyény1) - [ 8deAbteRYSHREERA, rhphin c%or biphenyl, which is unsubstituted
, 4] triazol o[ 1, 5-a] pyr azi n- 2- ylFam ne
- Di met hoxy- phenyl ) - [ 80f M@riorddiz o trisupsiituted by Hal, A, (CH2),OH,

2 hory pheny 1) L BlGHRE TP BRI RN GOPA AL ISHANH 1) ani ne
i a)t P.y;zé&?i“§°gi“@?§§ﬁ“‘zx¢{%§‘#ne@m¥ﬂC‘"‘*"’@Ea@‘””*“c“ﬂp”“z'

CONRA(CH),NHA, CONHI(CH2)oNAs, (CHz).CONHa,
(CH2)sCONHA, (CH,),CONA,, NHCOAr, NHSO,A, OSOA,
(CHa)nHet® and/or S(CH,) Het’,

and pharmaceutically acceptable solvates, salts, tautomers and

U'INU'II\)U'I
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10 stereoisomers thereof, including mixtures thereof in all ratios.

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

R’ denotes Ar’ or Het1,
15 R? denotes A%, Het?, NH(CH,).Ar?, O(CH2)AP,
NR*CH,) Het?, A, (CH2)nNH2, (CH2)nNHA, (CH2)nNA;,
NHCyc or NH(CH,),NA,,
Ar’ denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH,),OH, (CH,),OA, (CHy)oHet®
20 and/or S(CH,),Het®,
Ar? denotes phenyl, naphthyl or biphenyl, which is unsubstituted

or mono-, di- or trisubstituted by Hal, A, (CH2),OH,
(CH2)nOA, (CHy),COOH, (CH,),COOA, OAr, (CH2).NH,,

25 (CH2)aNHA, (CH;),NA2, [C(R*),],CN, NO,, CONH(CH,),NHz,
CONH(CH_z),NHA, CONH(CH_),NA;, (CH2)aCONHg,
(CH2)nCONHA, (CH2),CONAz, NHCOAr, NHSO,A, OSOZA,
(CHy),Het® and/or S(CH,).Het®,

30 Het' denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyi, pyrazinyl,
quinolyl, isoquinolyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, indazolyl,

35
benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-indolyl or



[8-(1-Methyl-1H i ndazol -5-y1) 11, 2,4]triazol o[ 1, 5-a] pyr azi n- 2-

y1l] - (4- nor phol i n-4-yl - phenyl ) -am ne

[ 8- (6- Di meohyl2zms186- pyridin-3-y1)[1,2,4]triazolo[1l,5- PCI/EP2011/003830
a] pyrazi n- 2-y1] - (4- nor phol i n- 4-yl - phenylz)é- am ne "D4"

(4- Mor phol i n-4-yl - phenyl) - (8- qui noxal i n 9y1-

[1,2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-am ne "D5"

[ 8-(1-Benzyl- 1H pyrazol 4-y1)41,2,4]triazol o[ 1, 5-a] pyr azi n- 2-

y1] - (4- nor phol i n- phe'b)éhioﬁ*f%dﬁzolw each of which is unsubstituted or mono-,
1- Met hoxy- 3- {4- [2 (4 mor phol i n- 4- l'am no

[1,2,4]triazol o] 1, 5-a] pyr eroftasy!bstmpt;eda%dDHlOA IHajr(Qddz)n/Zr @nd/@70,
)[/Ei] ((14I\/Err':)%%0|1:-|;]|_p EaZOLheﬁé%%)fl Zﬁé%lbg Zp‘i)pleorgzlhyl pLPr%fl yI mzorphollnyl
212-(

3, 5- Di met hoxy- pheny| astra)dtdpyraflL firge shiehy, pyrrélyRymaszon8- y 1] - phenol
{841- (2, 2- Di net hoxy- et hyl ) - ﬂ%yrg’fo e '? iehyt, pyrraly fyd-

[1,2,4]triazol o] 1, 5-a] pyr @xramylyq;a@iylnﬁpmlylnttuamlylpmﬂwyovlanvrrm'

2012/ 025186PCT/ EP2011/ 003%§Iﬂmld|a§9tnazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
pyridazinyl, pyrazinyl, quinoly, isoquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, quinoxalinyl,

10 benzimidazolyl, benzothiophenyl, benzotriazolyl, indolyl,
indolinyl, naphthyridinyl, dihydronaphthyridinyl,
terahydronaphtyridinyl, benzo-1,3-dioxolyl, 2,3-dihydro-
benzo[1,4]dioxinyl, furopyridinyl, indazolyl,

15 benzo[1,4]oxazinyl, pyrido[3,2-b][1,4]oxazinyl or
benzothiadiazolyl, each of which is unsubstituted or mono-,
di- or trisubstituted by Hal, A, (CH,),NH2, (CH2).NHA,
(CH2)aNA2, CN, CHO, (CH2)sOH, (CH2)n0A, (CHa)sAr,
(CHy)Het?, SO,A, SO,A and/or =0,

20 Het® denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
2,3-dihydro-pyrazolyl, 1,2-dihydro-pyridyl, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,

25 oxadiazolyl, thiadiazolyl, tetrahydro-benzothiophenyl,
pyridazinyl or pyrazinyl, each of which is unsubstituted or
mono- or disubstituted by A and/or =0,

R® denotes H or alkyl having 1, 2, 3 or 4 C-atoms,

30 A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F and/or in
which one or two non-adjacent CH, groups may be replaced
by O and/or NH,
or

35
cyclic alkyl having 3-7 C atoms,



"D10" [8-(1H1ndol-4-y1)41,2,4]triazolo[1,5-a]pyrazin-2-yl]-(4-

nor phol i n-4-yl - phenyl) -am ne "D11"

[ 4- (4- MetWwl2opiqaersazi n- 1-y1) - pheny1] - (8- qui noxal i n- 6- y 1PCT/EP2011/003830

[1,2,4]triazol o[ 1, 5-a] pyrazin-2-yl)-an ne "D12"
5-{8-[1- (2, 2- Di met hoxy- et hyl ) - 1H pyr azol240-y1] -

[1,2,4]triazolo[1, 5-a] pyrazin-2-ylam no}-1, 3-d i hydro-i ndol-2- one
444- (8- Quinolin-3-yl1l41, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl am no) -

phenyl] - nor phol igy3- one " ghotes ﬁyclic alkyl Ea}ﬂntgr3-7 C Fgfnis’Sv-VhiCh may be

{814- (4- Met hyl - pi ‘perazi n-1-y1) - pheny1HI,

Il azo

a] pyr azi n- 2- y1} - (4- nor pholunsubstfutqrthengionoanbsidutedlls NH,,
[ 8-(1- Met hyl- 1H | ndazol - 5- 1 %:Lg %hé’l’lﬁbir‘hg?z??‘hg %’gg%sa{ltgyerdaozrlrplbrzmé—, di- or

y1144- (4- et hyl -'pi per azi n-

(6- Mor phol i n-4-yl - pyri di ntgsotetittB8d By M Aitydr X1-

[1,2,4triazol o] 1, 5-a] pyrazin- 2-%1) -amne "D17"
H pyrazol - 4-y1) 41, 2, 4] t ri &esiotgsiO51.a3,03084i n-
2-ylam no] -1, 3-dj hydro-indgl-

54841- Met hyl - |

-opne, "D18"
[ 4- (4- Met hyl - pi per azi n- 1- n_oi%seﬂy?,] = Péf‘( 1 -methyl-1H pyrazol -

10
9. Compounds according to Claim 1, selected from the group
No. Name and/or structure
15 "C1" (8-Phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-m-tolyl-amine
"Cc2" 8-(1,3-thiazol-5-yl)-N-{3-(trifluoromethyl)-phenyl}-
[1,2,4]triazolo[1,5-a]pyrazin-2-amine
"C3" (8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
20 (3-trifluoromethyl-phenyl)-amine
"C4" (3,5-Dimethyl-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine
"C5" (1-Benzyl-1H-indazol-6-yl)-(8-phenyi-[1,2,4]trizolof1,5-
a]pyrazin-2-yl)-amine
25 "Ce" 2,2-Difluoro-6-(8-thiazol-2-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-
ylamino)-4H-benzo[1,4]oxazin-3-one
"C7" | (3,5-Dimethyl-phenyl)-(8-phenyl-[1,2 4]triazolo[1,5-a]pyrazin-
2-yl)-amine
30 "C8" (3,5-Dimethoxy-phenyl)-(8-phenyl-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine
"C9" (8-Phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-(3-
trifluoromethyl-phenyl)-amine
35 "C10" Phenyl-(8-phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine

and pharmaceutically acceptable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

"D13"




4-y1)11, 2,4]triazol o[ 1, 5-a] pyrazi n-2-yl11-am ne
(3, 5- Di net hoxy- phenyl ) 48- ( 2- phenyl
[ 1, 2, 4] t rwez0120023186- a] pyr azi n- 2- y1]
{814- (2- Am no- et hyl ) - pi perazi n-1-y1] -
a] pyrazi n-2-y1}- (3, 5-di met hoxy- pheny1) - 2#il ne
(3, 5- Di net hoxy- pheny1) 48-( 2- pyri di n-2-yl
[1,2,4]triazol o[ 1, 5-a] pyrazi n- 2- ylFam' ne

N8- Benzyl - N2- (3
a) pyrazi ne- 2, 8-
[ 4- (4- Met hyl - pi
[1,2,41triazolo
112-(3,5-Dineth
a] pyrazi n-8-y1]
"D25" 5 (4-Mor ph
[1,2,4]triazolo
N2- (3, 5- Di net ho

10
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35

n Dlgll
-pyrrolidin-1-y1)-
-am ne " D20" PCT/EP2011/003830
[1,2,4]triazol o] 1, 5-
n D21ll
-pyrrol i din-1-y1)-

"D22"

S et TOXy BBy -phemyi- e ingignclin-4-yi-pheny)-
per a_2| n- 1/r Zgl) npge[t\}%/ZfllLt&SﬂUHr@JauﬁyfézMJZ-yl] -amine
Eig_psﬁe_ﬁrw[grfﬂd\ﬂpzppoynﬂykpmlw 12 4ltriazolo[1,5-a]pyrazin-2-
e R g0 - 2
[ 1'6131] pyr[aqunwarmulmwynﬂue@?zm 2,4]triazolo[1,5-a)pyrazin-2-
Xy- phenyll) - N8- met hyl - N8- (t et rahydr 0- pyr an-
yl}]-m-tolyl-aminée
"C14" Phenyl-(8-thiazol-2-yl-{1,2,4]triazolo[1,5-a]pyrazin-2-yl)-
amine
"C15" | [8-(3,5-Dimethoxy-phenyl)-{1,2,4]triazolo{1,5-a]pyrazin-2-yl}-
(3,5-dimethyl-phenyl)-amine
"C16" (3,5-Dimethoxy-phenyl)-[8-(3,5-dimethoxy-phenyl)-
[1,2,41triazolo[1,5-a]pyrazin-2-yl}-amine
"C17" | [8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-
m-tolyl-amine
"C18" | [8-(3,5-Dimethoxy-phenyl)-{1,2,4]triazolo[1,5-a]pyrazin-2-yl}-
phenyl-amine
"C19" (3,5-Dimethoxy-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine
"C20" (8-Pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3-
triﬂuoromethyl-phenyl)-amine
"c21" (8-Pyridin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-m-tolyl-
amine
"Cc22" Phenyl-(8-pyridin-3-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-
amine
"C23" [3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl]-(8-
phenyl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine
"C24" | (1-Benzyl-1H-indazol-6-yl)-(8-thiazol-2-yi-[1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine
"C25" [3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl]-[8-
(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-
amine




4-041, 2,4]triazol o[ 1, 5-a] pyr azi ne- 2, 8-di am ne

"D27"

(3, 5- Di net hoxy- phenyl) - {844-(2-di met hyl am no- et hyl ) -
pi per azi rwb-29HbsBs4] tri azol o[ 1, 5-a] pyrazi n- 2-y1} - am ne PCDE®2011/003830

2-{442- (4- Mor phol i n-4-yl
a] pyrazi n- 8- A-pyrazol - 1-
(4- Mor phol i n-4-yl

a] pyrazin-2-y1) -
(6- Mor phol i n- 4-
[1,2,4]triazolo[1
5-(8-Pyridin- 3-
di hydro-indol-2
(3, 5- D net hoxy-
[1,2,4]triazolo
548- ( - Mor phol i
yl am no] -1, 3-di
{8-[1-(2-Morpho
[1,2,4]triazolo
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-pheny
am ne

- phenyl am no) 11, 2, 4] tri azol o[ 1, 5-
y1}-et hanol "D2842 -
|)-(8-pyridin-3-y1[1, 2,41triazolo[1, 5-
" D30"

y1n W a
T o
Y101, 2,4

nnn

r a§(| %B"l{‘%)'?'f whhﬁlg&:@?ﬁg—(?) 5-dimethoxy-phenyl)-

l triazol oft12 ajtaheiopzs-ajyrsziard-paning-

ph'éq'@/
[ 1 a] p
h- 4- yl -

vB(QMMI-E)HdDdaZQi@VDﬁr@WdVL3-y| [1,2.4]triazolo[1,5-

yrazin-2-ylFam

phenyl )41,2,4]tr [539%&%1 e E’]nf)lnream n- 2-

hytC28' n

dol N-(Gr&:Dirkdthy|- phenyl) N -(3-morpholin-4-yl-propyl)-

1 D35ll

in-4-ylrethyl)- 1H-p razol -4-yl]-
[ 1, 5- a] pyr azi n- 2142y kwaﬁb{bﬁcalpwamerZ Srdiagine ani ne
"C29" N —(2—Ammo-ethyl)-NZ-(3,5-d|methoxy-phenyl)-
[1,2,4)triazolo[1,5-a]pyrazine-2,8-diamine
"C30" N°-(3,5-Dimethoxy-phenyl)-N°-[3-(4-methyl-piperazin-1-yl)-
propyl}-[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C31" N°-(2-Amino-cyclohexy!)-N*-phenyl-[1,2,4]triazolo[1,5-
aJpyrazine-2,8-diamine
"C32" N°-(3-Methoxy-propyl)-N’>-m-tolyl-[1,2,4]triazolo[1,5-
a)pyrazine-2,8-diamine
"C33" | N°(3-Dimethylamino-propyl)-N’-(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C34" N°-(2-Amino-ethyl)-N°~(3,5-dimethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C35" N®-(3-Dimethylamino-propyl)-N’-(3,5-dimethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C36" N*-(3,5-Dimethyl-phenyl)-N°-[3-(4-methyl-piperazin-1-yl)-
propyl}-[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C37" N“-(3,5-Dimethyl-phenyl)-N°-(3-methoxy-propyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C38" N*-(3,5-Dimethoxy-pheny!)-N®-(3-dimethylamino-propy!)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C39" N?-(3,5-Dimethoxy-phenyl)-N°-(3-morpholin-4-yl-propyl)-
[1,2,4}triazolo[1,5-a)pyrazine-2,8-diamine
"C40" N“-(3,5-Dimethoxy-phenyl)-N°-(3-methoxy-propyl)-

[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine




(3, 5- D net hoxy-phenyl)-(8-quinolin-5-y141, 2, 41tri azol o[ 1, 5-

al pyrazin-2-yl)-am ne "D36" (3,5-D nethoxy-phenyl)48-(2-isopropyl -phenyl)-
[ 1, 2, 4] t rwez20120)24186- a] pyr azi n- 2-y1] - am ne "D37" PCT/EP2011/003830
5-{8-[1-(2- Hydr oxy- 3- net hoxy- propyl) - 1H pyr azol - 4-y1] -

[1,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl ami neR43-3- di hydr o-i ndol-2- one "D38"
{842- (4- Et hoxy-phenyl)-pyrrolidin-1-y1]-[1,2,4]triazolo[1,5-

a] pyrazi n-2-y11- (4-norpholin-4- yI phenyl)-am' ne WO

2012/ 025186PCT/ W :) 3952 : - -
(3. 5- Di met hoxy- phehy 1) - [ 812- {‘!1 s Amine- Y- Gbiflusromethy-pheny)
y1HL, 2, 4] triazo| o[ 1, 5- a] pyr azi n{R2yilfriaadiolE 5-d)¥fazine-2,8-diamine
(4- Mor phol i n-4- W —-phepyl Y -[8-(2-pyridin-2-yl-pyrrolidin-1-y1)

[1,2, 4] triazol of 1:648] plyr Nzi(3Morphplias-yepropw)N*(3-trifluoromethyl-phenyl)-
(3- Bi phenyl - 2-y[l[ 1, 2, 4] tri az_ol OH%%%%%Lﬁb%géﬂ%% ne(§85dlagune

di met yl - 2H- pyrazol - 3-yfl) - am ne oni ¢ "acl
242- (3, 5- di met hpxyc4dieny INTHBR@)Methl)-BipBrazinaz gl)-prdpyil- NI {3-téfioreeytil- pheny|

ester

phenyl)-[1,2 4]triazolo[1,5-a]pyrazine-2,8-diamine

"C44" N®-(3-Methoxy-propyl)-N%-(3-triflucromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
10 "C45" | N°-(2-Amino-ethyl)-N°-m-tolyl-[1,2 4]triazolo[1,5-a]pyrazine-
2,8-diamine

"C46" N®-(3-Dimethylamino-propyl)-N*-m-tolyl-[1,2,4]triazolo[1,5-

' a]pyrazine-2,8-diamine

15 "C47" N°-(3-Morpholin-4-yl-propyl)-N°-m-tolyl-[1,2,4}triazolo[1,5-
ajpyrazine-2,8-diamine
"C48" N°-[3-(4-Methyl-piperazin-1-yl)-propyl]-N*-m-tolyl-

[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C49" | N°-(2-Amino-ethyl)-N’-phenyl-[1,2 4]triazolo[1,5-a]pyrazine-

20
2,8-diamine
"C50" N°-(3-Dimethylamino-propyl)-N*-phenyl-[1,2,4]triazolo[1,5-
al]pyrazine-2,8-diamine
"C51" N°-(3-Morpholin-4-yl-propyl)-N°-phenyl-[1,2,4l]triazolo[1,5-
25 . I
a]pyrazine-2,8-diamine
"C52" N°-[3-(4-Methyl-piperazin-1-yl)-propyll-N*-pheny!-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C53" N®-(3-Methoxy-propyl)-N*-phenyl-[1,2 4ltriazolo[1,5-
30 alpyrazine-2,8-diamine
"C54" N®-(2-Amino-cyclohexyl)-N°~(3,5-dimethoxy-phenyl)-

[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

"C55" N®-(2-Amino-cyclohexyl)-N*-(3-trifluoromethyl-pheny!)-

35 [1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine




"D43" 342-(4- Morphol i n-4-yl -phenyl am no)-[1, 2,4]triazol o[ 1, 5-

al pyrazi n-8-yl]-benzoic acid "D44"

N2- (3, 5- Bvoebivmeytsphenyl) - N8- (t et r ahydr o- pyr an- 4- PCT/EP2011/003830
yl met hyl) 11, 2, 4] tri azol o[ 1, 5-a] pyrazi ne- 2, 8-di am ne "D45"

[ 4- (4- Met hyl - pi perazi n-1-y1) - pheny1] - ( 828¢ri do[ 2, 3-b] pyrazin-
7-y141,2,4]triazol o[ 1, 5-a] pyrazi n-2-yl)-am ne "D46"

N2- (3, 5- Di met hoxy- pheny1) - N8-(tetrahydro- pyran- 4- y1)

[1,2,4]triazol ofw-p. WW - -

(3, 5- Di met hoxy- oh:a_n?/ )-[8-pi pe;(l di n'H%foEny"I‘efﬁﬂ ?q_ﬁylsphenyl)

al pyra]2| n- 2-y|1) r an ne "D48"  N2{{(3, ‘ﬁﬁﬁzmhﬁxaﬂpw&melﬁlﬁwamndl met hyl -
,2,4] triazol of-4-5-alpyrazine-2 diamine "DA

1 1By
E 3. 5. Di met hoxy- phew§t) - [ 81N c(z?- Anum@yglﬁeﬁyvl) I\bwnpéelvbiw fltriazolo[1,5-
yl

[1,2,41triazo 0[1,5-a pyrazin-2-yl)- Q%
(3, 5- g met hoxy- pheny1) - { 8- pi perazi n-1- € 1‘?‘2'} %P‘azgnzlgfeo[ 1, 5-

a] pyrazi n- 2-y1) t ahC568" " PF¥*-{3-Chloro-4-[(1-methyl- 1H—lmldazol—2-yl)thlo]phenyl}-NZ

37‘5;5 g’z?H-D' sfr§t1]h °§.yp2?§2 yln&%%é}%dg@ty\&i@%%) [1 2 4]triazolo[1,5-alpyrazine-
2,8-diamine
"C59" 6-({2-[(3,5-Dimethylphenyl)amino][1,2,4]triazolo[1,5-
10 a)pyrazin-8-yl}amino)-2,2-difluoro-2 H-1,4-benzoxazin-3(4H)-
one
"C60" 6-[2-(3, 5-Dimethyl—phenylaminp)—[ 1,2,4]triazolo[1,5-

a)pyrazin-8-ylamino}-2,2-dimethyl-4H-pyrido[3,2-
15 b][1,4]oxazin-3-one

"C61" N°-(1-Benzyl-1H-indazol-6-yl)-N°~(3,5-dimethoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

"C62" N?,N°-Bis-(3-trifluoromethyl-phenyl)-[1,2,4ltriazolo[1,5-
20 a)pyrazine-2,8-diamine
"C63" N°-(1-Benzyl-1H-indazol-6-yl)-N’-(3,5-dimethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C64" N’-(3,5-Dimethyl-phenyl)-N®-(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
25 "C65" N°-[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-
N2-(3,5-dimethoxy—phenyl)—[1 ,2,4]triazolo[1,5-alpyrazine-2,8-
diamine
"C66" 6-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
30 ajpyrazin-8-ylamino}-2,2-difluoro-4H-benzof1 ,4]oxazin-3-on¢
"Ce7" N*-(3,5-Dimethoxy-phenyl)-N°-(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C68" | N°-[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-
35 N2-(3-triﬂuoromethyl-phenyl)—[1 ,2,4]triazolo[1,5-a]pyrazine-

2,8-diamine




"D52" [8-(7,8-Di hydro-5H41, 6] napht hyridi n-6-y1)41, 2, 41tri azol o[ 1, 5-
al pyrazi n-2-yl1] - (3, 5-di net hoxy- phenyl ) -am ne "D53"

[ 8- (3, 4- Dvbydram2itdei soqui nol i n-2-y1) 41, 2, 4] tri azol o[ 1, 5PCT/EP2011/003830
a] pyrazi n-2-y1]-(3, 5-di net hoxy- phenyl)-am ne WO

2012/ 025186PCT/ EP2011/ 003830 - 253 - '-[3'-

N2- (3, 4- Di met hoxy- phenyl ) - N8- met hyl - N8- (tetrahydro- pyran-

4-y1)41, 2, 4]tr| azol o[ 1, 5- a] pyrazi ne-2, 8-di am ne "El "

(8- f{]ggygn{e{ ot fTRERgr ool & 2 SO GT6 823 lfTomethyl-phenylamino)-
(3, 5- Di met hyl - phenyl ) 48; (4 rmr p[hql “ltridzolbHpS-alpiirazin-8-ylamino]-4H-
[1,2,4]triazol o1, 5-a] pyrazin-2-yli-anine
[ 8- (4- Mor phol i n{4-yl - phenyl ) [1, 2, 4] t ri BOAY] #]exazhprana n- 2-
(5 Cgor ol {451 pner ) (1024 (7RG BN BTrpmpthyonens-
o miocamte teo |y, o 2 el solpyrazine 2 damne
’ "C71" 17 2 2 Difluoro-6-(2- m-toly\amﬁ\-]a—pﬁx_f4]tnazolo[1 5-a]pyrazin-
8-ylamino)-4H-benzo[1,4]oxazin-3-one
"C72" N°-(1-Benzyl-1H-indazol-6-yl)-N*-m-tolyl-[1,2,4]triazolo[1,5-
10 a]pyrazine-2,8-diamine
"C73" N2~m—To|yI-N8—(3—triﬂuoromethyl-phenyl)—[1 ,2,4]triazolo[1,5-
a]pyrazine-2,8-diamine
"C74" 2,2-Difluoro-6-(2-phenylamino-[1,2 4]triazolo[1,5-a]pyrazin-
15 8-ylamino)-4H-benzo[1,4]oxazin-3-one
"C75" N°-(1-Benzyl-1H-indazol-6-yl)-N*-phenyl-[1,2,4]triazolo[1,5-
alpyrazine-2,8-diamine
"C76" N‘-PhenyI-NB-(S-triﬂuoromethyl-phenyl)—[1 ,2,4ltriazolo[1,5-
20 | a]pyrazine-2,8-diamine
"CT77" NZ-[3—Chloro-4-(1 -methyl-1H-imidazol-2-ylsulfanyl)-phenyl]-
N8-(3,5-dimethyl-phenyl)-[1 ,2,4ltriazolo[1,5-alpyrazine-2,8-
diamine
"c78" N‘-[3-Ch|oro—4-(1 -methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-
25 N2-(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[1,5-alpyrazine-2,8-
diamine
"C79" NZ—[3—ChIoro-4—(1 -methyl-1H-imidazol-2-ylsulfanyl)-phenyl}-
N8-m-tolyl-[1 ,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
30 "C80" NZ-[3-Chloro-4—(1-methyl-1 H-imidazol-2-ylsulfanyl)-phenyl]-
N®-phenyl-[1,2,4]triazolo[1, 5-a]pyrazine-2,8-diamine
"C81" N°-(1-Benzyl-1H-indazol-6-y!)-N°-(3,5-dimethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
35 "C82" N°-(1-Benzyl-1H-indazol-6-yl)-N°-(3,5-dimethoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine




(3, 5-di net hyl - phenyl ) -am ne
(3, 5-Di net hyl - phenyl )-(8-pyridin-3-y1[ 1, 2, 41tri azol o[ 1, 5-

a] pyr azi rwd-29iyo2srs6ne
[ 3- Chl oro-4-(1-nethyl -

"E7" PCT/EP2011/003830
1H i m dazol - 2-yl sul fanyl) - phenyl ] - ( 8-

phenyl -[1, 2,4]triazol o[ 1, 5-a] pyrazi n- 2- 3214)8—-am ne

(1-Benzyl- 1H-| ndazol -
a] pyrazin-2-y1) -

(1-Benzyl-1Hin
a] pyrazi n-2-yl)

6- yl) (8-phenyl -[1,2,4]triazol o[ 1, 5-

an ne
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NahttBenay ntid-dndazakbry)- A e telibi le2 4}riazoloklohy -
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WO 2012 %;thsggg? Epzogﬁyg%gégsgg%ﬁ'"ghat 3 “i s react ngf
;rﬁzgh@ [ o -Behnbyl- ﬁa1rhdléjouas,:lwrﬂheﬂal-naz,4qthgzcsleplnsn9
’ a]pyrazine-2,8-diamine
"C86" N°-(3,5-Dimethyl-phenyl)-N*-(3-trifluoromethyl-phenyl)-
[1,2,4}triazolo[1,5-a]pyrazine-2,8-diamine
"C87" N°-(3,5-Dimethoxy-phenyl)-N*-(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine
"C88" | N°-Phenyl-N’-(3-trifluoromethyl-phenyl)-[1,2 4]triazolo[1,5-
a]pyrazine-2,8-diamine
"C114" | [8-(3-Aminomethyl-phenyl)-[1,2,4]triazolo[1,5-a]lpyrazin-2-yl]-
(3,5-dimethoxy-phenyl)-amine
"C253" | [8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
(4-morpholin-4-yl-phenyl)-amine
"C254" | [8-(3-Aminomethyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-
(6-methoxy-pyridin-3-yl)-amine
"C256" 2-{4-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
a)pyrazin-8-yl}-phenyl}-2-methyl-propionitrile
"C257" 2-Methyl-2-{4-[2-(4-morpholin-4-yl-phenylamino)-
[1,2,4]triazolo[1,5-a]pyrazin-8-yl]-phenyl}-propionitrile
"C258" 2-{4-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,41triazolo[1,5-
a)pyrazin-8-yl}-phenyl}-2-methyl-propionitrile
"C260" (3,5-Dimethoxy-phenyl)-(8-quinolin-3-yl-[1,2,4]triazolo[1,5-
ajpyrazin-2-yl)-amine
"C261" (3,5-Dimethoxy-phenyl)-(8-quinolin-3-yl-{1,2,4]triazolo[1,5-
a]pyrazin-2-yl)-amine
"C262" | (6-Methoxy-pyridin-3-yl)-(8-quinolin-3-yl-{1,2,4]triazolo[1,5-

a]pyrazin-2-yl)-amine




and L denotes a boronic acid or a boronic acid ester group, in a

Suzuki -type coupling 15 O b) a conpound of the formula Il N 20R1-N d
25i s reacwedow2bisa conpound of the formula Il R2-LII I PCT/EP2011/003830 in
which R2 has the neaning indicated in Claim1, 30and L denotes an NH2 or OH
and/or a base or acid of the formula | -i2¢7converted into one of its salts.
WO 2012/ 025186PCT/ EP2011/ 003830 - 255 - stereoisoners thereof, including

m xtures thereof in all ratios, and opt i onal | y an pharmaceutical ly

accept abl e carrier ﬁf‘g‘ £ Or My
and Bhar matceutlI al Zy&;c,egf@b?g[ngg §§'|' o% OI&[? ?w]rgé;‘zs@azn@gﬁ“ﬁﬁ

st ereoi soners thereof, |ncluding m xt u Ssdihipdrosiatiol-B-omel rati 0s, for the
use for the inhibjition—6f Q\ll/ 13 {“nn:nnllndg of the formila gnrl

phar naceut i cal | ot hb(E5ddimeihoxopbemdt-Esauinglingmerd, %%'%Z@th& sqmer s

thereof, including m xtures thereof in the use for thg
treat ment and/ of_prevention of inflamms @h&fzﬁﬁ%%t [ 09{ I nmunol ogi cal

condi tions, aut ¢i'l@REH ¢qadbiphotin-4ayHsegiys)- Geqldntblimﬁéyl [1.Bst)trimtzoio]1,5-
conditions, threnbotic [L5conditions, cancer,  infections, neur odegenerét ive
di seases, neuroinflammatory di seases, @PMF%@M%’P'% seases, and

met abol i ¢ condi {T' @6 T e FTRISHD: WHH:? | &1 edgt in
need t hereof an effec6t| /e( am)un@o oy '8 ggmfonhffa r1[|1r2g41ﬁa£0éot1q%uﬂds.
according to cl <ai m 13 for the use for téﬂpytazaa?:y&)nﬁmmnd/ or prevention |of
di seasgp sel ect ed fromthe—group— - - -
C267" | "5-(8-Qulnolin-7-yl{1,2 4]triazolo[1,5-a]pyrazin-2-ylamino)-

1,3-dihydro-indol-2-one

a l

"C268" 3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
a]pyrazin-8-yl}-phenol
15 "C269" 3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-
alpyrazin-8-yl}-phenol
"C270" 3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-

a]pyrazin-8-yl}-phenol
"C272" N-{3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-

20 a)pyrazin-8-yl}-phenyl}-methanesulfonamide
"C273" | N-{3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-
a]pyrazin-8-yl]-phenyl}-methanesulfonamide
"C274" N-{3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-
25 alpyrazin-8-yll-phenyl}-methanesulfonamide
"C276" 3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
a]pyrazin-8-yl}-benzamide
"C277" 3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-
30 al]pyrazin-8-yl]-benzamide
"C278" 3-[2-(6-Methoxy-pyridin-3-ylamino)-[1,2,4]triazolo[1,5-
a]pyrazin-8-yl]-benzamide
"C280" 4-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-

35 a]pyrazin-8-yl]-benzamide




rheumatoid arthritis, systemc lupus, asthma, allergic rhinitis, ITP,
multiple sclerosis, |eukem a, breast cancer, naligna nelanoma. 15.

Medi canerwe 20npsissi ng at | east one conpound of the for rairaErkoianadssee
pharmaceutically acceptable salts, solvates and stereoi soners thereof,
including mixtures thereof in all ratie®48and at | east one further
medi canent active ingredient. 16. Set (kit) consisting of separate packs of
(a)an effective anount of a corrpound of the formula | and/or

phar maceuti cal | y-acEapt n Vat T ST L PR ' r's

t hereof, including m xt JI’ es [?ﬁ‘eH@S?ph”i’rhmyﬁ%%%’é%ﬁ"%w 2(/ﬁ rraZoRA 1.5

2012/ 025186PCT/ EP2011/ 0P3830 - 256 afdy)aﬁn-af-)fl}abémzainﬂ@unt of a further
medi canent acti ve—i-naredient 17 (‘nmﬁmmdcﬁf the formila |1 in

whi ch Ridenot es| AG288 Het , 4 1R-&rMrihexy-predipt3-yiamien)-F1s2, GHE!QH%JPHﬁ ed |or

nono-, di- or 1btrisubst |tuted by Hal a‘rﬁa )nOA, (CH2) nHet 3
and/ org S(CH2) nHet 3, Het | denotes furyl alp@hlzé'f?ﬁ)r éJFro y I m dazol yl,

pyrazol yl, oxazpl'yi284"spxai8!Bibhenylzayidhyd, 4]tm§zﬁld5[l1éﬁle]c§)¢razm-32r —yibly3,5-
pyrimdinyl, trjazolyl,|tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, 20quinolyl, |soquinolyl, béHE‘PﬁQPd&PBPW') agRgot ri azol yi

indolyl, b - i :
Ibgngofll, 4] g)r(]g.gl 1y| fmx-l y| %B@W%WOTI ?(ﬁlﬁéz{ﬂ&ﬁty %%’L%?Jz'g%m . gach

of which is uns{ibstitutgd or nmono- , Mhoxppyrﬁdnh&@lsialnﬁlnbed A OH, QOA] Hal,

CH2 3 and/ o—=0
( ) Ty "C288" (3,5-Dimethoxy-phenyl)-[8-(2-phenoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine
"C289" (4-Morpholin-4-yl-pheny!)-[8-(2-phenoxy-phenyl)-

[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

15 "C290" (6-Methoxy-pyridin-3-yl)-[8-(2-phenoxy-phenyl)-
[1,2,4)triazolo[1,5-a]pyrazin-2-yl]-amine

"C292" | [8-(3-Amino-2-methyl-phenyl)-[1,2, 4]triazolo[1,5-a]pyrazin-2-
yl}-(3,5-dimethoxy-phenyl)-amine

"C293" | [8-(3-Amino-2-methyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-

20 yl]-(4-morpholin-4-yl-phenyl)-amine
"C294" | [8-(3-Amino-2-methyl-phenyl)-[1,2 4]triazolo[1,5-a]pyrazin-2-
yl}-(6-methoxy-pyridin-3-yl)-amine
"C295" | 5-[8-(3-Amino-2-methyl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-
25 2-ylamino]-1,3-dihydro-indol-2-one
"C296" 4-tert-Butyl-N-{3-[2-(3,5-dimethoxy-phenylamino)-
[1,2,4]triazolo[1,5-alpyrazin-8-yl}-2-methyl-phenyl}-
benzamide
30 "C297" N-{3-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
a]pyrazin-8-yl}-2-methyl-phenyl}-3-trifluoromethyl-benzamide
"C298" 4-tert-Butyl-N-{2-methyl-3-[2-(4-morpholin-4-yl-

phenylamino)-[1,2,4]triazolo[1,5-a]pyrazin-8-yl}-phenyl}-

35 benzamide




Het 3denot es pi peridinyl, piperazinyl, pyrrolidinyl, norpholinyl,

2, 3-di hydro-pyrazolyl, 1,2-di hydro-pyridyl, furyl, thienyl, pyrrolyl,

i m dazol yWo 2pywezekyl , oxazol yl, isoxazolyl, thiazolyl, pédiEredihioasssd vl ,
pyridyl, pyrimdinyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,

t et r ahydr o- benzot hi ophenyl , pyridazi nyt 24P -pyrazi nyl, each of which is
unsubstituted or nono- or disubstituted by A and/or =0, R3denotes H or

al kyl having 1, 2, 3 or 4 C atons, 35Adenotes unbranched or branched al kyl

I

havi ng 1-10 C afofgggrn] Whi ?ggz_mﬁgg?@%ﬁrgﬁm{nejl@%gr@gnﬁn@nd/ or jin

WO 2012/ 025186PCT/ EP2011/ 00 one or "‘two non-adjacent |CH2
groups may be replaced by[102 ditdazolof;6-ajpyrayinl-8-gl)adtepyHatriflugr@ngthgl-at ons,
Cycdenotes cyclic al kyl|having 3-7 C atons, which, may be unsubstituted or
monosubst i tut ed| by NH2, | Ar 3denot es phenyl, BaW@M9Q unsubstituted or rono-,
di- or trisubstift nDy _ [(RITCE Py - pdenot es
1, 2, 83 or 4 and ‘ﬁ??rbna:elljﬁibb%%eg‘g?&t abigquéﬁﬁ@“?ﬁ@?&%g?oms and
st ereoi soners thereof, |ncludi ng[h?4ltnazslof hbradpyraizin-2iyl}-amineos. 15 20 25

30 "C301" (3,5-Dimethoxy-phenyl)-[8-(1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a)pyrazin-2-y!]-amine
"C303" (3,5-Dimethoxy-phenyl)-[8-(1H-indazol-4-yl)-
10 [1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine
"C304" (3,5-Dimethoxy-phenyl)-(8-ethoxy-[1,2,4]triazolo[1,5-

alpyrazin-2-yl)-amine

"D1" (2-Methyl-1H-benzoimidazol-5-yl)-[8-(1-methyl-1H-pyrazol-4-
15 yl)-[1.2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

"D2" [8-(1-Methyl-1H-indazol-5-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-
yl]-(4-morpholin-4-yl-phenyl)-amine

"D3" [8-(6-Dimethylamino-pyridin-3-yl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yl}-(4-morpholin-4-yl-phenyl)-amine

20 "D4" (4-Morpholin-4-yl-phenyl)-(8-quinoxalin-6-yl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine
"D5" [8-(1-Benzyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a)pyrazin-2-
yl}-(4-morpholin-4-yl-phenyl)-amine
25 "D6" 1-Methoxy-3-{4-[2-(4-morpholin4-yl-phenylamino)-
[1,2,4]triazolo[1,5-alpyrazin-8-yl)-pyrazol-1-yl}-propan-2-ol
"D7" [8-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-2-
. yl]-(4-morpholin-4-yl-phenyl)-amine
30 "D8" 2-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
a)pyrazin-8-yl}-phenol
"D9" {8-[1-(2,2-Dimethoxy-ethyl)-1H-pyrazol-4-yl]-

[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(4-morpholin-4-yl-phenyl)-

35 amine
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IID1 0“

[8-(1H-Indol-4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(4-
morpholin-4-yl-phenyl)-amine

"D1 1"

[4-(4-Methyl-piperazin-1-yl)-phenyl}-(8-quinoxalin-6-yl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

IID1 2"

5-{8-[1-(2,2-Dimethoxy-ethyl)-1H-pyrazol-4-yl}-
[1,2,4]triazolo[1,5-a)pyrazin-2-ylamino}-1,3-dihydro-indol-2-

one

"D1 3"

4-[4-(8-Quinolin-3-yl-[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino)-

phenyl]-morpholin-3-one

IID14"

{8-[4-(4-Methyl-piperazin-1-yl)-phenyl}-{1,2,4]triazolo[1,5-
a)pyrazin-2-yl}-(4-morpholin-4-yl-phenyl)-amine

"D1 5"

[8-(1-Methyl-1H-indazol-5-yl)-[1,2,4]triazolo[ 1,5-a]pyrazin-2-
yl]-[4-(4-methyl-piperazin-1-yl)-phenyl}-amine

"D1 6"

(6-Morpholin-4-yl-pyridin-3-yl)-(8-quinolin-3-yl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

"D1 7II

5-[8-(1-Methyl-1H-pyrazol-4-yl)-[1,2 4]triazolo[1,5-a]pyrazin-
2-ylaminol-1,3-dihydro-indol-2-one

“D1 8"

[4-(4-Methyl-piperazin-1-yl)-phenyl]-[8-(1-methyl-1H-pyrazol-
4-yl)-[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine

"D1 9"

(3,5-Dimethoxy-phenyl)-[8-(2-phenyl-pyrrolidin-1-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine

"D20"

{8-[4-(2-Amino-ethyl)-piperazin-1-yl}-[1,2,4]triazolo[1,5-
alpyrazin-2-yi}-(3,5-dimethoxy-phenyl)-amine

"D21 "

(3,5-Dimethoxy-phenyl)-[8-(2-pyridin-2-yl-pyrrolidin-1-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

IID22"

N8-Benzyl-N2-(3,5-dimethoxy-phenyl)-[1,2,4]triazolo[1,5-

alpyrazine-2,8-diamine

"D23"

[4-(4-Methyl-piperazin-1-yl)-phenyl]-(8-quinolin-3-yi-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

llD24"

1-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
alpyrazin-8-yl]-piperidin-4-ol




10

15

20

25

30

35

WO 2012/025186

PCT/EP2011/003830

-251 -

HD25"

(4-Morpholin-4-yl-phenyl)-[8-(2-phenyl-pyrrolidin-1-yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

"D26"

N2-(3,5-Dimethoxy-phenyl)-N8-methyl-N8-(tetrahydro-pyran-
4-yl)-[1,2,4ltriazolo[1,5-a]pyrazine-2,8-diamine

"D27ll

(3,5-Dimethoxy-phenyl)-{8-[4-(2-dimethylamino-ethyl)-
piperazin-1-yl}-[1,2 4]triazolo[1,5-a]pyrazin-2-yl}-amine

llD28ll

2-{4-[2-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-
a)pyrazin-8-yl}-pyrazol-1-yl}-ethanol

IID29"

(4-Morpholin-4-yl-phenyl)-(8-pyridin-3-yl-[1,2 4]triazolo[1,5-

a)pyrazin-2-yl)-amine

IID30|I

(6-Morpholin-4-yl-pyridin-3-yl)-(8-pyridin-3-yl-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

IID31 L)}

5-(8-Pyridin-3-yl-[1,2,4]triazolo[1,5-a)pyrazin-2-ylamino)-1,3-
dihydro-indol-2-one

"D32“

(3,5-Dimethoxy-phenyl)-[8-(2-morpholin-4-yl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

"D33II

5-[8-(2-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-a)pyrazin-2-
ylamino]-1,3-dihydro-indol-2-one

IID34"

{8-[1-(2-Morpholin-4-yl-ethyl)-1H-pyrazol-4-yl}-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-(4-morpholin-4-yl-phenyl)-

amine

I|D35ll

(3,5-Dimethoxy-phenyl)-(8-quinolin-5-yl-[1,2,4]triazolo[1,5-

a)pyrazin-2-yl)-amine

IID36"

(3,5-Dimethoxy-phenyl)-[8-(2-isopropyl-phenyl)-
[1,2,4]triazolo[1,5-a)pyrazin-2-yl]-amine

IID37II

5-{8-[1-(2-Hydroxy-3-methoxy-propyl)-1H-pyrazol-4-yl}-
[1,2,4]triazolo[1,5-a]pyrazin-2-ylamino}-1,3-dihydro-indol-2-

one

"D38ll

{8-[2-(4-Ethoxy-phenyl)-pyrrolidin-1-yl]-{1,2,4]triazolo{1,5-
alpyrazin-2-yl}~(4-morpholin-4-yl-phenyl)-amine
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"D39"

(3,5-Dimethoxy-phenyl)-{8-[2-(4-ethoxy-phenyl)-pyrrolidin-1-
yl]-[1,2,4]triazolo[1,5-a)pyrazin-2-y!}-amine

IID40"

(4-Morpho|in-4-yl—phenyl)-[8-(2-pyridin—2-yl-pyrro|idin-1 -yl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl]-amine

"D41 "

(8-Biphenyl-2-yl-[1,2,4]triazolo]1,5-a]pyrazin-2-y!)-(2,5-
dimethyl-2H-pyrazol-3-yl)-amine

IID42“

Methanesulfonic acid 2-[2-(3,5-dimethoxy-phenylamino)-
[1,2,4]triazolo[1,5-a)pyrazin-8-yl]-phenyl ester

"D43ll

3-[2-(4-Morpholin-4-yl-phenylamino)-[1,2,4]triazolo[1,5-

a]pyrazin-8-yl]-benzoic acid

IID44"

N2-(3,5-Dimethoxy-phenyl)-N8-(tetrahydro-pyran-4-
ylmethyl)-[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

||D45ll

[4-(4-Methyl-piperazin-1-yl)-phenyl]}-(8-pyrido[2,3-b]pyrazin-
7-yl-[1,2 4]triazolo[1,5-a]pyrazin-2-yl)-amine

"D46ll

N2-(3,5-Dimethoxy-phenyl)-N8-(tetrahydro-pyran-4-yl)-
[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

"D47|l

(3,5-Dimethoxy-phenyl)-(8-piperidin-1-y)-[1,2,4]triazolo[1,5-

alpyrazin-2-yl)-amine

IID48"

N2-(3,5-Dimethoxy-phenyl)-N8,N8-dimethyi-

[1,2,4]triazolo[1,5-a)pyrazine-2,8-diamine

IID49"

(3,5-Dimethoxy-phenyl)-{8-[2-(4-fluoro-phenyl)-piperidin-1-
yl]-[1,2,4]triazolo[1,5-a)pyrazin-2-yl}-amine

||D50ll

(3,5-Dimethoxy-phenyl)-(8-piperazin-1-yl-[1,2,4]triazolo[1,5-

a]pyrazin-2-yl)-amine

"D51 "

4-[2-(3,5-Dimethoxy-phenylamino)-[1,2,4]triazolo[1,5-
alpyrazin-8-yl]-piperazine-1-carbaldehyde

"D52"

[8-(7,8-Dihydro-5H-[1,6]naphthyridin-6-yl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yl}-(3,5-dimethoxy-phenyl)-amine

IID53"

[8-(3,4-Dihydro-1H-isoquinolin-2-yl)-[1,2,4]triazolo[1,5-
a)pyrazin-2-yl]-(3,5-dimethoxy-phenyl)-amine
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IID54"

N2-(3,4-Dimethoxy-phenyl)-N8-methyl-N8-(tetrahydro-pyran-
4-yl)-[1,2,4]triazolo[1,5-a]pyrazine-2,8-diamine

IIE1"

(8-Phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-(3-

trifluoromethyl-phenyl)-amine

IIE2"

(3,5-Dimethyl-phenyl)-[8-(4-morpholin-4-yl-phenyl)-
[1,2,4]triazolo[1,5-a]pyrazin-2-yl}-amine

IIE3"

[8-(4-Morpholin-4-yl-phenyl)-[1,2, 4]triazolo[1,5-a]pyrazin-2-
yl}-(3-trifluoromethyl-phenyl)-amine

"E4ll

[8-(4-Morpholin-4-yl-phenyl)-[1,2,4]triazolo[1,5-a]pyrazin-2-

yl]-m-tolyl-amine

IIE5II

[8-(3,5-Dimethoxy-phenyl)-[1,2,4]triazolo[1,5-a)pyrazin-2-yl}-
(3,5-dimethyl-phenyl)-amine

IIE6"

(3,5-Dimethyl-phenyl)-(8-pyridin-3-yl-[1,2,4]triazolo[1,5-

a]pyrazin-2-yl)-amine

llE7"

[3-Chloro-4-(1-methyl-1H-imidazol-2-ylsuifanyl)-phenyl}-(8-
phenyl-[1,2,4]triazolo[1,5-a]pyrazin-2-yl)-amine

llE8ll

(1-Benzyl-1H-indazol-6-yl)-(8-phenyl-[1,2,4]triazolo[1,5-

a]pyrazin-2-yl)-amine

"Egll

(1-Benzyl-1H-indazol-6-yl)-(8-thiazol-2-yl-[1,2,4]triazolo[1,5-

alpyrazin-2-yl)-amine

and pharmaceutically acceptable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according to

Claims 1-9 and pharmaceutically acceptable salts, solvates, tautomers

and stereoisomers thereof, characterised in that

a) a compound of the formula |l
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is reacted with a compound of the formula i
R%-L 1l
in which R? has the meaning indicated in Claim 1,
and L denotes a boronic acid or a boronic acid ester group,

in a Suzuki-type coupling

or

b) a compound of the formula Ii

is reacted with a compound of the formula Il
R%-L I

in which R? has the meaning indicated in Claim 1,
and L denotes an NH; or OH

and/or

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

Medicaments comprising at least one compound of the formula | and/or

pharmaceutically acceptable salts, solvates, tautomers and

PCT/EP2011/003830
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stereoisomers thereof, including mixtures thereof in all ratios, and

optionally an pharmaceutically acceptable carrier, excipient or vehicle.

Compounds of the formula | and pharmaceutically acceptable salts,
solvates, tautomers and stereoisomers thereof, including mixtures thereof

in all ratios, for the use for the inhibition of Syk.

Compounds of the formula | and pharmaceutically acceptable salts,
solvates, tautomers and stereoisomers thereof, including mixtures thereof
in all ratios, for the use for the treatment and/or prevention of
inflammatory conditions, immunological conditions, autoimmune
conditions, allergic conditions, rheumatic conditions, thrombotic
conditions, cancer, infections, neurodegenerative diseases,
neuroinflammatory diseases, cardiovascular diseases, and metabolic
conditions, the methods comprising administering to a subject in need

thereof an effective amount of a compound of claim 1.

Compounds according to claim 13 for the use for the treatment and/or
prevention of diseases selected from the group
rheumatoid arthritis, systemic lupus, asthma, allergic rhinitis, ITP, muitiple

sclerosis, leukemia, breast cancer, maligna melanoma.

Medicaments comprising at least one compound of the formula | and/or
pharmaceutically acceptable salts, solvates and stereoisomers thereof,
including mixtures thereof in all ratios, and at least one further

medicament active ingredient.

Set (kit) consisting of separate packs of

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

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

17. Compounds of the formula 1l

in which
R1
Ar'

Het'

Het®

N~
i N
RN ) /\|

denotes Ar' or Het',

denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH2)aOH, (CH2)nOA, (CHz) Het®
and/or S(CHy),Het®,

denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
quinolyl, isoquinolyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, indazolyl,
benzo[1,4]oxazinyl, 1,3- or 2,3-dihydro-indolyl or
benzothiadiazolyl, each of which is unsubstituted or mono-,
di- or trisubstituted A, OH, OA, Hal, (CHz)nAr3 and/or =0,
denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
2,3-dihydro-pyrazolyl, 1,2-dihydro-pyridyl, furyl, thienyl,
pyrrolyl, imidazolyl, pyrazolyi, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
oxadiazolyl, thiadiazolyl, tetrahydro-benzothiophenyl,
pyridazinyl or pyrazinyl, each of which is unsubstituted or
mono- or disubstituted by A and/or =0,

denotes H or alkyl having 1, 2, 3 or 4 C-atoms,

denotes unbranched or branched alkyl having 1-10 C

atoms, in which 1-7 H atoms may be replaced by F and/or in
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which one or two non-adjacent CH, groups may be replaced
by O and/or NH,

or

cyclic alkyl having 3-7 C atoms,

denotes cyclic alkyl having 3-7 C atoms, which may be
unsubstituted or monosubstituted by NHo,

denotes phenyl, which is unsubstituted or mono-, di- or
trisubstituted by Hal and/or A, |

denotes 0, 1, 2, 3 or 4,

denotes 1,2,3 or 4

and pharmaceutically acceptable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.



