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TREATVENW@R01D0M3IRS BACKGROUND OF THE | NVENTI ON 5 The pawepioh@siad
t he object of finding novel conpounds havi ng val uabl e properties, in
particul ar those which can be used for the preparation of

medi canents. 10The present invention relates to conpounds and to the
use of conpounds in which the inhibition, regulation and/or

nodul ati on of SBYRALICIERISHUGT PORIVAY IRINASR SLHEI TREPAFENTC 0OF aruMbykOSI ne
ki nases and/ or serine/threonine kinases, plays a role, furthernore to
pharmaceuti cal conpositions which conprise 15these conpounds, and to
the use of the conpounds for the treatnment of kinase-induced '
di seases. In particular, the present invention relates to
conpounds arBACKGROUNDE OF THEMNVENTION Which the inhibition,
regul & ion and/or nodul ation of signal 20transduction by Mt kinase
pl ays a rol eheOnQenfion hadMié asjeraabfmhgw&eﬁcwp&@h@héﬁhg%ﬁfame
regul ation is effected is through the transduction of extracellular

si gnal s acr ¢¥apretiesnirpartiedar thaseiwhich canrsdusest for the prapsiration of

pat hways mﬁgﬂéﬁ 5H%n%?ll' Protei n phosphoryl- 25 ation represents one
course by whic ntracel lul ar signals are propagated fromnol ecule to
nol ecul e resulting finally in a cellular response. These signha
transdiicti on_ cascades, are _highly regul ated and often overlap, as is
evi dent f r omhenRresgntinypetionfelatesio momraunds angkiothadisgenficompounds

osphat a- I : I : . 1 . at
C T her Ty doniticn EORBRRION, BecaicH aB6RY OBt kP BhEEP B hox
t heref ore bdgrkinhsessiini padicalartesinespeaidd ahd/pr obrifdrasebeing Kiases,
site, i.e. serine/threoni ne kinases and tyrosi ne kinases. Since

phosphor y! atpi?%f? 7 0leynthermere ta plrrnanestisakcaBppsitions whichscanprss nce
cel l uli® ph L I\ se
pat hways, i ?ﬁﬁé’gﬁrﬁp gﬁﬁ?%/aéi)e %@gy éte@}ﬁg%r?ﬁ’}/rﬁ)&edﬁ%gﬁ S{jth\séle%és{aetm%%
2010/ 017870 RTEsEFRACGeDAEEERes. 2 - states and/or di seases are

attri butable to either, aberrant activation or functional nutations in
t he mol ecul i’f‘ éﬂf%'ﬁﬁ{eﬂl%lo@ﬁen InysBlion Elgigsdo copmnademndt the use of

consi der abl gopigditdsaR wWHiéh BRERnIRIET, 36 l{jlgti?@%ﬂggﬁrﬁ&&ﬁ%ﬁdn EFé‘i@inP. of

these proteins and conpounds that are a I at e elr actirvity
(for aqg evi &éansductioebydatikinagspelapearrele.et al . Pharma. & Therap.,
2000, 88, 229-279). The role of the receptor tyrosine kinase Met in
human oncogenesis and 10t he possibility of inhibition of HGF

(hepat ocyt e Qrie@wvf thef Briricsal deBaRIRShs 'Mgtwtﬂéﬁ UMb PRl RihE8 SRRt RY
S. Berthou et al. in Oncogene, Vol. 23, No. 31, pades 5387-5393
(2004) . The thionobithe trapsdaction efe@dradedtllar isigneilnacraspire olambradel that

eI T e A A A e
et al. in CaticareResentdie co3sdly wikidASnPacellular signals are propagated

from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-

30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serinefthreonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process

35 within cells and since cellular phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease



A further tyrosine kinase inhibitor for conbating cancer is reported
by H Howeeolalo17s7e C i ni cal Cancer Research Vol. 10, 6EGGELH%005172
(2004). The 20conpound PHA-665752, an ifdole derivative, is directed
agai nst the HGF receptor c-Met. It is furthernore reported therein
that HG- and Met nake a considerable contribution to the malignant
process of various fornms of cancer, such as, for exanple, nultiple

myel oma. 25Hiatesyandiesdiseadessare! dttributisiend eithbi abespeicadtivatibn vr
i nhibit, regqul aﬁe ?nd/or, nodul ate signal transduction by tyrosine

ki nases and/'BRC Rutatigns brihgaNRieRHBE §OoMPPNeAEs Pickinase rascadesase,

i's thereforedeas : 1 i \ . has
been found (Far e L b i aBle B teh ha Foa el el W ahetdeler

t her eof haveationyof\hdseapiateiph amecorhpoiras that apeablieas nabddlatcdieirg
vel |t erateq%H, 351 WO 2010/ 01 70PCT/§(§}>?2R£1/005172 - 3-to

conposi t i onLKIE HOE BV IEWSqe ¥¥8INSIsIR: InefRar ebaloPhaesged  for the
use thereof fHarapheobpessMesy-oph) Met ki nase-induced di seases and
conpl ai nts, such as angi ogenesi s, cancer, tunour formation, growh
and pro- b5pagation, arteriosclerosis, ocular diseases, such as

age-i nduced cul ar .degener ation,.charoid nepvascul ari sati.on and

di abetic retﬁoﬁéﬁlR{,&qgwgﬁ)ﬁyrgﬁwe{}p%%%@th '%BFWW‘?@OQ?H%’ s,

fibrosils, gltrapoabipnBpbr inhitﬁtiorﬂ@ﬂl"—l@@@\%‘ﬁb;ﬁf&?ﬁ@@rovPcﬁ%%tgr)id%pendent

restenosis, wound healing, transplant rejection, netabolic diseases
@d di seasedMefractivatiomars desgrihashhy 8l Berthot®t al.on nsegedies¥ak @8, No.

Thstan |ty HnHeHES R IR RN ne MRk SUL R s elridhersin o
in parti cul pyricksindalinvicoengourey lsSpoteaflaliesifabid /Y conidhtiMatcakieki nase

i nhibitors. These solid tunmours include nonocytic | eukaema, brain,

ur ogeria al , AnptheraMet kispse dmfibikerdeneancerdherapy-s desaribemby d4dci nonm,

i n- cluding ﬁ&q\.p rei szra%l | - I arci noma. 20 25
The present clmrJlr\[/%g%tl on&lcég @'i (?%ﬁ?eeﬂ@%d pr §¢§§§é§ #’%@‘Pﬁe regul ati on,
nodul ati on @ further tyrosine Kifadéinhibitoaser dambatig EAE N tepbrvaidhpr
treatnent of diseases_in connection w th unregulated or disturbed Mt

ki nase acti VI-tyoV halpliy blidigridrancarResnaselu Vet & 6686-6694062084). The

al so be enpl i . t: L.n. f.or f T
conpowpds ofcgrﬁfeb%rlfrﬁ aéééai?azg% dp@%lgfo%frvghg% 'ggggc@g aﬁ@lﬁégeI@F
addi ti ve or regemogcddetc ta$ fiathesmione cepdréadttexeiptthagHGMard Met make a
chenot her api es, . and/,or Cf\ ?.e used to restore the effi,cac]y of certain
exi sting caﬁeeﬁfdéf?j%me rﬁw 98 13 Aoe MAlioPRERISEES O vaiauefEBsRiunds
of the for fdr e isolation and
i nvesti gat ?‘g?ﬂgéar,gﬁghggt f@ﬁ@mﬁe’gﬁgﬁ@gﬁﬁ%@gm ki nase. In

dition, they are particularly suitable for use in diagnostic

thodg for -di seases .in.connection wth unrequlated or distyrbed Met
ki nasé acti Vi ty>’ _I%es'%?c §6’f3/°8%6'\g§1")’h@95@Bg?"@@%l%'ﬂ_ﬂ'-b'ttl"le’gﬂ‘?nds
accor di ng t andh® rnoygatd Signarl Parmsiliciba by ottt RinBsdd SRA/OPaY¥HRAE a
hyperproliferative di sease, for exanple to inhibit tunour growh, to

reduce inf | dWeaNingrkingsessimpationariMet kipaghdp therefase alesirabldi arehar, to
Inhibit trangs of he present invention.

30
It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-
erated.

35

The present invention specifically relates to compounds of the formula |

which inhibit, regulate and/or modulate signal transduction by Met kinase,



5plant rejection or neurol ogi cal damage due to tissue repair, etc.
The pre- wenolomergpounds are suitable for prophylactic opct/hefoemenstic
purposes. As used herein, the term"treatnent” is used to refer to
bot h prevention of di seases and treat neRt of pre-existing conditions.
The prevention of proliferation is achieved by adm nistration of the
conpounds according to the 10 invention prior to the devel opnent of

overt di seage,cohnsositi@ipivRich@opimisenthebBeeotipdiindsOind Wpticess&s erent

nmet astatic []ovvt h, dimnish restenosis associ ated with cardi ovascul ar
surgery, 3 e Alsedpgeaafjel e treptmeshpbMed kinase-indeerd diseases ane soment
¢ !

Synf;{‘%ﬁ;”%f WS Siolasaritiboerie) heef RAMBUP orbiifioh iquih Ry pro-

manmal i an spmgaéssn {aﬂerlwaarpb(s acplar diseasspesiotsas agéiin(mdedrrhﬁcular
humans® rode cI udi ng 51 rats and. 20hanst ers; rabbit
horses, co orqidal neQyasaylanertignsang Q'ﬁhetlprﬁ?@?%thy dp-

experi ment alf| | r hurran
di sease. The dé‘ﬂ"????%ﬁ%?é b, Sy ey bR RPRRR Al
t he corrpound*sel,(rodegemffahmmq:r&durlaglst ccdtbrosisweotimd healing, beangdplait rﬂajeed
by in vitro,ests ' lture of the cell is conblned W th

i cal l a
a conpound &P@o%‘?tﬂeg&og ﬁ@gﬁﬁﬁ‘igﬁ?ﬁsﬁﬁ of e byRURE SYEIRM.A/PAYGor a
peri odl®f tijnenyhd Q&e‘a§e§lElﬁh&él@"HlaEQte%'drf&%ﬁsQé’ %561’ the tﬂ@@d‘gg
i nduce cell death or to inhibit ‘mgration, usua y between a ou‘t
E}e hour andleminsizity and pemrenbiléy anddhe dike remeanmiaksd out using cul -
vated cells froma biopsy sanple. The viable cells remaining after
the treatnment are then counted. The dose varies depending on the

speci fic coguigndnisgs, |ntﬂ3ﬁ‘t|c§d?§i€fafst grﬂlﬁgﬁrﬁou]@h%aﬁﬁé l‘?é‘éteat\ﬁEHJMet
etc. A therapeutic dose is typi cal icient 35 considerably to

reduce!d he WHRASS iNBPIOES. |Thﬁspmcwd|tumqurs ineiideamgevcyticslsukaewia, draine

viability of Thetre s general.ly
o 20101 b1 7ebBen R EReS s T5EM. O BRedeaT o e Crg R Y o
reducti on hasuding Wrigddedquareinanal gndsmall-defiaghy afeifons®% reduct i on
in the cell burden, and may be continued until essentlally no nore

undesired cells are detected in the body. 5 For identification of a
si gnal tran&,c}téc L .l.on t ween
vari ogg si gna I%Ilregggg@gtg Ion i %n(ﬂﬁécqéd ﬂ?bgoﬁ,ltecs)ggs gé:rlteﬁ é@éﬁ%@\)ﬁogﬁla'
devel oped s ionadr iehibitibel of Met kmdeé f@'ytﬁew@verftmfn gndopireatefidt of dig-ur e
nodel s (for exanple Khwaja et al., EMBO, 1997, 16, 2783-93) and 10
model s of t CASS§AMFENBGE ‘MﬂwaFe%&%iﬁ‘al%Ckwwft@deMehkmaS@a@wwqén
2001, 20, 70Gfidifid he BB gbhﬁd%??rfé%’?%'laoﬂcéﬁa grﬁé‘ér%pﬁéﬁ%ﬁ th the
signal transduction casca Interactin can til'irsed in
nger to rmdlllﬂahment becaitajndbrnis of cmrpTheSba‘mwmseftI@é formuta | can
ocheyy cal 2000,, 351 95 1 The conpounds ccordlng to the
|nvent| on célrﬂrtla?%mﬁé)%%%d pﬁ”é’é?%’e%ﬁ@t“f%mﬁ FQWQC@% ent

signal tr an%&i&hg%n@éfr BM\@M%tHé?aﬁgb ”Ex'ﬁ/oﬁ@gﬁ D Rl to%éfo%%é@ﬁl%'aﬁy or

in the clinical diseases nentioned Iin this application

Measur enent ObCeftAl xistingcantarghegnatkerapiascamd cadiothieragies.s wel | known
to the person skilled in the art. Generic test systens for the
determ nation of the kinase activity using substrates, for exanple

hi st o% (forT I'@@ﬁb@ur&!@éﬁﬂhe%rrﬁhla,l dﬁﬁﬁﬁh@?ﬁor@@@@se@?@r th% tscﬂéﬂéﬁ
333-3 or the basic nyelin %ﬂot ein, are describ

literature @NErinegsdigationcdihpsec Wﬁl@@feﬂlolﬁnﬂl\/éﬂtckmye, ln]addmdn R
1992, J. Bi t t t
ki nase i nh: g’:‘%&?%@%ﬁ%ﬁ’ﬁ@ggﬁéﬁg@ %@8{%98 g%me?h@i% aéjl'soq%‘?es in

scintillati edpnpectiormiithl LassgulateBosradisturisdd Med kirlseBicaomy.ecul ar
Scr een-
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It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-



ing, 2002, 7, 11-19) and flashpl ate assay, the radioactive

phosphor w@bth@mifoa protein or peptide as substrate W pBr¥eobBobis172
neasured. In the presence of an inhi bltgry conpound, a decreased

radi oactive signal, or none at 3b5all det ect abl e. Furthernore,
honobgeneous ti me-resol ved fluorescence resonance ener gy transfer
(HTR- FRET) and fl uorescence polarisation (FP) WO

2010/ 017870%[{@@2&%%&&495%3 ?wé F?Weh o aféaasms@?@d &5 Z’%@%ﬁt Iﬁvlﬁg%

met hods (Sills et al. |om) ecul ar Screeni ng,
Qt her non-r dtup@amqllfﬂaﬂa discass,dpr aramplistoisbibitdeniour grephibs l:ﬂ'l[EdEUIIEI -

cubstrate. " HIGREANEN ssDR R EE NABR bRy e shtasee S CO LAt o
second perO)ﬁldﬁtS é‘d?l&hl&a{e@%léﬂfdaiéﬁ%@e%@)@éué%éélﬁ%&cﬁhe 7902,

Bi ochéin J.). 10There are many di seaseS associated wt er egu atl on
of cellular %ﬁlﬁppﬂwdmaﬂﬁ safiabledbr pmmqlam;ﬂn&r@pemtsc pheposes. As

Fol I owi ng. HgcoiseBhine Bt dfeathishe 35 Boatita e Kol Prebfiom ptates,

the treat mensasel amfﬂr@amaﬂiwlpﬁ‘é-%ﬂ%tm?%ﬂdﬁlbﬂé EThé P%@mbﬁr@tﬂr&ﬁ- 15
and/or mgration of snmooth nuscle cells and/or inflamatory cells

into the int8rAtPN iagehiewdd Ry pegyeistratien of thengprmpourds aceardmgdbdbel

occl usi ve. | oot GRion e ¢ By PEBIRE of By bt Sidsg Ry BRI i Bgven

@m ude at hahegrbwthosf ttimaos apervenviaseistatic ZRMtE cdiffnish réstelbaiktdsng,
1IN graft st enosl. s, peri - anastomatic pr osthetic restenosi S,

restenosi s arcEted Miihgardiovasellassiugeny eie &itainatively thesompasindsrrer

of the formica1o" 05 SoA0TON AL POREFRELS CHERBE RS s S hibrGaig tHa s

i ndepeplent lgjinishl syraptomos béthe piatiesite CH or N, each, independently of
one anot her, denote H, Hal, A [C(R5)2]0R5, N:CRSN( R5) 2, SR5, N2,
CN, [C(R5)2] COOR5, CON(R5)2, NR5COA, NR5S02A, S2N(R5)2, S(0),-"

A,
01 ) Dby SeBhE 8 pEloOTB RSl PO s Fple o
NR5[ C( R5) 2] ,ANRBESpeiRs, O@R&pmrmwnanwl-ﬂﬁﬂhh%)r&ludmg mice, rats and

A e R el sl P

%gg[ o ggg g?t@%@ﬁexﬁ%ﬂt%] %%&W&ﬁ@rﬁ%@éﬁgr treatment of

CH=CH- CON( Réumaidjsears) 2] n- cycl oal kyl ene4C( R5) 21, - Het ,
0-[ C(R5) 2b- cycl oal kyl ene- 1 C(R5) 2b- N(R) 2,
04C( R5) 2b- cycl oal kyl ene- | C(R5) 21, - OR5, [C( R5) 21nAr, O[ C(R5) 2] Ar,

C(R5) 2] Ar . THdR&( ibifhAsf a i GelRa 2eAtmeNHRR: HEedrmbous or

R5[{& R5) 2] Ar or r, eac i ndependent|y of one another, denote
H F RS, ac6gEding fo tesivvaatien @araheadatgnr@neddwyan itreateistey Typiatly, a

e ana or netorspf g estOR B BRT b et Belia Eeordfad RpETRenton”

i ndependent laf vaficos eoap@ithationsdenatperitd ok tidde tWalch is sufﬂcaent to allow the
active agents to induce cell death or to inhibit migration, usually between

30 about one hour and one week. In vitro testing can be carried out using cul-

tivated cells from a biopsy sample. The viable cells remaining after the

treatment are then counted.

The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient

considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally

35



R5denotes H or R8, R8denotes unbranched or branched al kyl having 1-6
C at ons, veAdemmet 3o unbr anched or branched al kyl havi ng gei/@rfdoabare,
in which 1-7 H atoms may be replaced bygOH, F, C and/or Br, and/or

in which one or two CH2 groups nay be replaced by 0, NR8, NH, S, SO
SO2 and/or CH=CH groups, 10or cyclic alkyl having 3-7 C atons, which
may be nonosubstituted by OH, Ardenotes phenyl, naphthyl or biphenyl,

each of whi aontinusdsutit a oasidevdlstd rédudtidithas décur@fd, fér Sidhadleta &d by
Hal, A, OR5, N(RE)2, SR5, N2, CN, O0ORS, CON(R5)2, NRSCOA, NR5S02A,
SC2N(R5) 2 ar&pghatsuypRY% redustirpiiedhe cabhherdemiandgpay beepatinged until

sat urat ed, Léb%%h%%ﬁ@n%re%e%ﬂ@ ic%]l?éigggf(;e\ré?éaeinqﬂ}éiH&?iy.loﬁO 4N 0

and/or S atons may be unsubsti e nono-,
trisubstituted by Hal, A OR5, N(R5)2, 5R5, NO2, CN, COOR5, CON(R5)2,

NR5CO® NR5S02A, 502N(.R5)2, S(0)r,, A, CO Hetl, Heti R5) 2] N(R5) 2,
ERM G e oy
tera i ig ~MAToUS srien-
NH R5)2] "Het 1 , NHCONH , , OH85P'e
chilﬂ[ §(§ R5§ Z%OSN( Ray% ;iev:alﬂmbi[j [@glﬁm@]iabd?jjs dﬁ@ad&ﬂa&llsys%@—,l@ijz é@\mpre&eIl:NH,
=NA = ti t i t t
ot ooyl e RUYFEETe 1S KRRk Ry gl ENBER T9ah. b 27aedskang
di substQ t ut eflofisAdf t%n@%nir@é‘ls i e@?ﬁﬁlgiwgﬁe%?v\%[,b@%bg%%@h

35Hal denotes F, O, |, denotes O,
éﬁlO/ 017870R81/786260¥/2) 0Bar7the-deermination f certaib, stagesinothessign ricnss

2, 3 . d ph tical ble salts, taut
and st or oo PG cerer @S MR GBS G e Bo WSS I oieRts ot os,
Compounds ofla@mefspgﬁml(ﬁarlexaﬁgal@@ébﬁe%eét 310 BiGeHEiBS! hré@@@,%ﬁnd
d urt her nore pharnace I

sol vates of these conpounds, utically usabl e

deri vats ves.95th@d). dhergarapoundsoacasrdingdo tie intventipn icaalalso betised dsor ns

(stereoiso nant i.QNE t racemptes, the diastereoners
ind the hyargreentt €58 Rl Gher it SREB RO BB RATRE Y ohe
conpounds ameaisakeifort eellnBdture modilsibe in R lifcal ARERsES MRitonBB i b €S
onto the conpounds which formow ng to their nutual attractive force.

Sol vat es ar @PPIERTI%kanpl e, nono- or 15di hydrates or al cohol at es.
Phar maceutical |l y usabl e derivatives are taken to nean, for exanple,
the saggs of the conpounds according to the invention and al so
so-cal | ed prideasurgmenpdtiedkinad adtivity ider techhiquesvisicl is ki Rnb@nBan

compounds Ofthé r]gaeersfoonr éwlllead {n tWéiaCrP Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example

O Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin

25 protein, are described in the literature (for example Campos-Gonzélez, R.

and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
30 able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
of a protein or peptide as substrate with YATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at
35 all, is detectable. Furthermore, homogeneous time-resolved fluorescence

resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



20 have been nodified by neans of, for exanple, alkyl or acyl groups,
sugars orwohbi@epepdi des and which are rapidly cleaved ipcifgzsgesitsm
to formthe effective conpounds accordipg to the invention.

These al so include bi odegradabl e pol yner derivatives of the conpounds
() 25according to the invention, as described, for exanple, in Int. J.
Pharm 115 61-67 (1995). The expression "effective anmount” denotes
the anount abchndiBgiceaireruitable3PhsshyiatHizaSiliscat alagt b¥ Bidm@E8diagnt
whi ch causes_in a tissue, system animal or human a biol ogical or

medi cal resﬁﬁﬁ?@nmﬁiaﬁ0251%%@éﬁl or desired, for exanple, by a
researcher or physician. In addition, the expression "therapeutically
ef fective arf8ihernopdadiaastive EAMSHmssanineethods nparspecific ftoapho-anti-

correspondi ' 0, S t .3 eceghyed this.amunt. h t he
fol | ow ng cg%)sc’g%% ncesp%ﬁgow%:fxpg?é&é%é%@[b%ggogp%yaétecp

i nproved tr eatbwerate. THeabinting paeveridtestedbydtdminmhinescaticeruglhg @ase,
syndrone, condition, conplaint, disorder or side effects or alsSo the

reduction i rPAcRBARAFaxdaseconugatachart-sheapratipedy(Rerselrale 2008The

term"ther apggybh&al !J%f effective anount” al so enconpasses the anmounts
whi ch are eftfective for increasing normal physiological function. The
invention also relates to the use of m xtures of the conpounds of the

formul®d 1, for exanple m xtures of two diastereoners, for exanple in
the 10ratio MNefE afemany disegses agsagiated wijth deregolagionof peiular preiferaar e
rticularly ' - Qf g i .
(avention r oI R ELFLEPHHat (EhRRRY Th FRACHBATES LficROTRRIRR ulhEe . o
15and to a praddiestedftor thehfellpwirga Maei compduraizngacondingad tihd mvieption late |

Faut omer s riEPIE 198 T HERET O HAT dBFIOuS RAPEoER PR heTeria pralforation
i o 5, Gy gl of o isble s e b e el o thel
i ndi cat ed i rintinal layer akhal vessel, resuiting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.

PRIOR ART

25 . : .
Other triazolopyrazines are described as cMet kinase inhibitors in WO
2005/004607, WO 2007/132308 and US 2007/0265272.
Triazolopyridazine derivatives are described as Met kinase inhibitors in
WO 2007/064797, WO 2007/075567, WO 2007/138472, WO

30 2008/008539, WO 2008/051805.

SUMMARY OF THE INVENTION

35 The invention relates to compounds of the formuia |



L denotes a boronic acid or boronic acid ester radical, 35is reacted

with a conposmdighothe fornula 111 WO 2010/ 017870PCT/ EFZPRP106RET2
-11- 5 lii in which X6, R2andR6havzthe nmeani ngs indicated in
Claim1l, O 10 b) a radical RlL, R2 and/orf R7 is replaced by anot her

radical Rl, R2 and/or R7 by replacing a hal ogen atom by a radi cal Het
and/or Ar, which have the neanings indicated in CCaiml, O c) a
conpound of the formula IV Rigz R3' 30in which Xi, » X3, X4, X6,
R, R, R3, R31, R4, R6andR7 gethemaanlngsm cated in Caim
1, is reacted with NaNO2, 35 Xg&m NWO 2010/ 0 5 EP2009/ 005172
-'12 - a base or acid of t " s convid |nooneofits
salts. 5 Above and bel ow, the ga\d 1, X2, , X4, X5, Rl, R2,
R3, R3., Ra, R6 and R7 have the meani i ndi cdted&®for the formula I,
unl essH expressly stated ot herw se. ) adi cal s which octur nore
than once, such as, for exanple, RB® 7 i ngs are independent
of one another. A denotes alkyl, is gpabranched (I I near) or branched,
and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C toms A preferably denot es
nethyl, furthernore ethyl, R*

in which
10 X' X2 X3,

O X4, X° each, independently of one another, denote CH or N,

R' R R" each, independently of one another, denote H, Hal, A,
[C(R%)21.0R®?, N=CR°N(R®)3, SR®, NO,, CN, [C(R®),]\COOR®,
CON(R®)2, NR°COA, NR*SO.A, SO:N(R®),, S(O)mA,
[C(R)I:N(R®)z, [C(R%)z]aHet, O[C(R®)],OR’,
O[C(R)2LN(R®)z, O[C(R®)2[oN"O'(R%)z, O[C(R®)z]aHet,
SIC(R)21,N(R%)2, SIC(R®)]pHet, NRPIC(R®)2]N(R),
NR®[C(R®)z]sHet, NHCON(R®);, NHCONH[C(R®)2L,N(R®).,
NHCONH[C(R®),],Het, NHCO[C(R®)2JaN(R®)2, NHCO[C(R®)2]n.
Het, [C(R%)2]:CON(R®)2, CONR[C(R®),]:N(R®);,
CONR’[C(R%),];NR’COOA, [C(R®),].NR°COOA,

O CONR’[C(R®),],OR®, CONR¥C(R%),],Het, COHet, COA,

25 CH=CH-COOR®, CH=CH-N(R®),, CH=CH-CON(R®),,
O-[C(R%)].-cycloalkylene-[C(R®),].-Het,
O-[C(R%.]n-cycloalkylene-[C(R%)2]-N(R%),,
O-[C(R%)]h-cycloalkylene-[C(R%)3],-OR®, [C(R).]4AT,

30 O[C(R)2lwAr, SIC(R)2InAr, NRUC(R)zAr,
NHCONH[C(R®)3],Ar, NHCO[C(R®)z].Ar or CONRE[C(R®)2]nAr
or COAr,

R3, R¥ each, independently of one another, denote H, F or Rs,

15

20

R’and R*  together also denote an alkylene chain having 2-5 C atoms,

35 . . :
in which 1 or 2 non-adjacent CH; groups may be replaced by

O, NH and/or NR®,



15propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,

furt her mwe2a@bsorspentyl , 1-, 2- or 3-nethyl butyl, 1,1-,pds/Epr2008/005172
2, 2-di met hyl propyl, 1-ethyl propyl, hexyé 1-, 2-, 3- or

4- et hyl pentyl, 1,1-, 1,2-, 1,3- , 2,2-%, 2,3- or 3, 3-dinethyl butyl,
1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2- nethylpropyl,
1,1,2- or 1,2, 2- trrrrethyl propyl, further preferably, for exam 20p|e

trifluoronmetiyRS A paréacﬁuln@leb}énaéﬁﬁiyeéﬁ@hyaﬁﬁtﬂ@rQfedﬂ%@'l—ﬁ'ﬁ@hﬁﬂapr
branched al kyl having 1 C atons, in which 1-7 H atoms may be

replaced by ®H, F, d %ﬁ@rteﬁHerzm cyclic al kyl having 3-7 C

o, b gty be GRSt A MhEAoH S AHEIN R KB o,
preferably nethyl, et kighotey omylanche®ef BPaticheBUAIMY halvﬁ@f?lﬂm'(; atoms,
sec-bdtyl, 30tert-butyl, pent |, hexyl, trifluoroneth

pent af | uoroet hyl or 1,Wueh i+ datemsepaybe replaced byl (ﬁlyh F(eyandarkyl )
preferably denotes cygoopropyl, cyclobutyl, cylopentyl, cyclohexyl or
cycl oheptyl . Cycloalkylene preferably denot es cyclopropylene

cycl obutyl ene, cyl opernyi3a innvehicle pok@rewy | Gieg@upe yahpbeptylkese by V\D
2010/ 017870PCT/ EPZOOQkS)(ﬁéHZN éS - X 4/pr ef erably denote CH or N.
X2, X3 preferably den KeopBEet é?r%? QB b1 KrouRs: t her more CH.
Rl pref®erably denotes Jd, Hal, A S(0)mA, Ar Het, O[ C(R5) 2] Ar,
O[C(R5)2],Het or ORS R1 particul arly preferably denotes H, HaI, A,
5, S(0), A or thiazoloytlic alkidmnémy B-7 Cuatams), whintr maly e, moxagobstity-
oxazol yl , oxadi azol ¥|d yélgzol yl, imdazolyl, thiadiazolyl,
pyri dazi nyl, pyrazinyl'¢ B§ inyl, pyrim10di nyl, pyrazolyl oxy, where

the heterocygl es may aes, éé.epr'i@ﬂ@ nagHthy|Ur fﬁé’g@%dcﬁw i CEH i Bhsuth

and/or O[C(R5)2],0R5, or 15phenyl or phenox IS nono-,
di - orgrisubstituted sbwtedbramaardreur tiabstiefted bplHal JBnORESNR ) Hal |

QR 2] 11 1()2, (O Bkl GHBPLBANNR GO FRZEIAE

0-[ C(R5) 21n- cycl oal kylsmzeN W&,,ﬂg{\]@ [ C(R5) 2] , NR5CO0A or CH=CH
20 COOR5. R3, R3 preferably in eac case |ndependently of one

anot her, dertdgte H or Ia@notwanmﬂoar|byoprrﬁj‘yer@béwréiednaﬁﬁmhrateafa:yl or
propyl, very parti cul arllé Er eferably H or net hz 25R4, R6 preferably
denot @H. R7 pref er abl&O/d8 6F§§erPPYﬁlelh§N'nglﬂ5t% &f@ﬁﬁﬂéﬂr&ﬂ&@%

e S o o Bty 00 e
preferably Hal, A, OR , N(R® )2, SR®, NO,, CN, COOR5 CON(R®),,
NR°COA, NR’SO.A, SO:N(R®),, S(O)mA, CO-Het', Het',
'S e [CR)AN(R)z, [CRP):1OR®, [C(R)zlHet, O[C(R%)2],N(R®);,
O[C(R%)2,OR®, O[C(R®);]Het', NHCOOA, NHCON(R®),,
NHCOOI[C(R®)3],N(R%)2, NHCOO[C(R®),].Het',
NHCONH[C(R®)2],N(R%)2, NHCONH[C(R®),],Het',
OCONHI[C(R®)3]:N(R®)2, OCONH[C(R®),].Het!, CO-Het’,
30 CHO, COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),
Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A,
COOA, OA, OH, Hal and/or =0 (carbonyl oxygen),
Hal denotes F, Cl, Bror|,

m denotes 0, 1 or 2,

35



nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-but wo 20@mieor hexyl. WD 2010/ 017870PCT/ EP2009/ fEBkFRv9/005477
am nophenyl, o-, m or p-(N nethylam noéphenyl o-, m or

p- (N- net hyl am nocar bonyl ) phenyl , o-, or p-acetam dophenyl, o-, m
or p-nethoxyphenyl, o-, m or p-et hoxyphenyl o-, m or

p- et hoxycar bonyl phenyl, o-, m 5or p-(N, N-di net hyI am no) phenyl, o-,
m or p-(N N di methyl ngﬂa)@é‘sagbpry]g)or@henyl o-, m or

p- (N- et hyl am no) phenyl, o-, m ‘or p-(N N-diet hyI am no) - phenyl, o-,
m or p-fludrophenyl, denotes 1,02, :‘bobfiormphenyl o-, m or

hi h If henyl , .o-
P ot hol sur4sh8ha aﬂ%ﬁ%'cgufusan Al @a‘ﬁeﬁ%%m%ww%‘ tereoh, of
p- cyanophenyhcluamangxtmnether@oeafamwtraﬁenyl 0-, m or

p- met Hoxycar bonyl phenyl, o-, m or p-am nosulfonyl phenyl , further
preferably 2,3-, 2,4-, 2 5-, 2,6-, 3,4- or 3,5- d|fluorophenyl 2 3

2, 4-,

3, 4- or 3 5 éd?rglngtﬁ)% enyei%y?'}f1jel F$ ng@ﬂ%’r{%@ﬁgWe hgd@te%gn% sglvai%s
di met hoxy phesfithese cofrpbonds Chhﬁéﬂﬁb@ﬁham%@%ﬂ@ﬂ%uﬁﬂl@E:I@nvatwes

2- am no- 3- Qﬂ?ﬁ?ro- 2-am no-4-chloro-, 2-am no-5-chloro- or

2-ami no- 6- chl 5 BYYRBHYN alse kfates tathe aptinalk@eslivafarms (stgrecisomers), the

1L 4 N, OB 1 Py AEHEPRA Y gyt s

trimet hoxwatm;af theBelopoinmounds, Sotliatdd of thehamipountts aeaakRenYd mearb-
chl oro-4-a ?hen h 4-f | uoro- 3-ch] orophenyl, 2-fluoro 4
br omophenyl , rgép’“@ 'ang P meﬁﬁpllﬁ‘?'ﬁrf’ﬁ‘aﬁéiﬁ@ﬁ orgo E‘P%ﬁ@m@oﬁﬁﬂﬁ&w&ﬁm

3-chl oro-6- rB%H XY &P
met hoxyphenyl |§ am n%ﬂ u§1 aﬁﬁé@{p\%eiﬁr %%Eg%gg ace%mﬁ% dop eny or
2, 5-diqmpet hyﬂthydramwmlopmmagds Ar partl cularly preferably denotes

h | wh - t bstituted by Hal,
A anti or o PR TIHRRUERRIN VRrTe Reriiesare akeh 4 ieais oripeiinale

for exanpl e safs cﬁﬁhéc&h‘fpb'undg'ac@bro%zrd B Whveﬁﬂon §ﬁd ﬁfso%;o%%lfé?f [X o
1-, 2, 4- or 5-imdazol - or 5- pyrazo
5- oxazol yl, dgug cmmrmurwlsn soxazol yl, 2-, 4- or 5- th| azoI yl, 3-, 354-

or 5-isot hi or_4-pyrid I
furtheyy rm?%ggr%q g?%‘bﬁtkyef ?IFG{\;] #?9 '\é?aﬁ coi‘ngpdng;s Ofgh‘?/? R Twhidh'
1,2, 4-tri azqlave-beerd I 4-
or -5-yl, 1, 23V4 o?(%dwggglle‘a Wr(;lre%ms@f férbﬁéﬁ'%lé) érv%l o?a@yl%r@ﬁﬁé‘ ﬁ?g%'rs
2010/ 017870mﬁlam@l@emmcmhmhwerapldlsadieazed 4r2tha)®rgaﬁ+sym to form the

1, 2, 4-thi adi t i adi azol -4- or -5-yl, 3- or
4 pyrlda2| nytff‘?e%lpt)ly(%ggl qu%d)é a’ccéroznito mvgnttor’{3 or 7-indolyl . 4- or

éj soi ndol yIThasedﬂso||r)dludé.b|,odégrad%blé)bogn@%rﬁbﬂ@é@bb’the cb‘mpév’\.mds4

6250 ben c? 2&” azol - or benzoxazol yl,
4-, 6 dceerdigg "5%50&261'% aspdesgjibedsfor example, 7n et doPhaERO! y! |
2-, 4- 6|5 @F W sot hi azol yI 4-, 5-, 6- or
7-benz- 2 1 3-oxa |§17z ) 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-,
3-, 4-, 5-, 6-, 7- or |squ| nonI 3-, 4-, 5-, 6-, 7- or
8- ci nnol i nyl i nazol i nyl

6- qui noxal i ny1& e&presgon "gffectye ar’?QUBtr d%ﬂ@t@%@ﬁzamqumofﬁrrr@ﬂwﬁm@mt or
furth pr efcﬁ'raaé’rhé’rni'ac%uﬁéé'lzél‘%@)fﬁdreg %ylﬁ%nz% na P%&tem

2, 1, 3-‘0Denzot hi adi azol -4- or -5-

di benzof ur atﬂﬂlmaTrhEhMmaara)blyatdgimalmmmd:al regyoraeswhich |®abt|glaﬂ dry or
fully hydro g{atgd 15Ir ective of further substitutions, Het can
thus also d fosex a eseaiphgiprRysiclany. o 4. or -5-furyl,

2, 5- di hydr o-R8-addit®m, théex&ésébﬁUfﬁérapéﬁﬁiﬂgk‘%ﬁf@e gﬁfgunﬁ dé c_%és an,_

1, 3-di oxol an- 4-yl tetrahydro- - or
- 3_ - % or argowrwiajply,l comparedi \Mlj‘zlmacnolre,speﬁdmg silb;ec{thplnas not

received this amount, has the following consequence:



benzoxazol yl , 2-oxo-2, 3-di hydr obenzoxazol yl,

2, 3- di hydy@bemahfizazol yl, WO 2010/ 017870PCT/ EP2009/ 00pA¢,2p300d/605172
1, 3-di hydr oi ndol e, 2-oxo-1, 3-di hydroi ndgllre or

2- 0X0- 2, 3-di hydr obenzi m dazol yl . 5Het 'p1 ticularly preferably denotes
a nonocyclic saturated, unsaturated or aromatic heterocycle having 1
to 4 N O and/or S atons, which nmay be unsubstituted or nono-, di- or
trisubstitut; dBbatnfentCRERM ot FURPRinhS " eV

0[ C( R5) 2] Het ﬁ‘fbénd(? or 20. n10Het \)gé%uy%éj?%oi%]cul ar |'9%’§?L§§He§%§eﬁw es

pi peri di nyl ,drpyne, sonditiop] complaittoHisoyder qigide effectplar atsatted iediuntion
pyrazolyl, pyridinyl imdinyl, fury! thienyl, oxazolyl,

oxadi azol yl ,'Xith? &‘Q%‘i‘?}?& PSR r?OFi“EBi%tzQﬂ $°f§PF-i nm dazol i di nyl ,
where the rarhefdrfn TRYraRletfchlf SRive AmliiYBRL! dridoRthads A,
00ORS,5 O] C( R5) 2] pORS, 1 [C(R5§’2]r, Het 1, Of O( R5) Sitcfibeetthe A

Heti pref er @éinQuaisivhiel ape pEeciiienior ingreasioindimgal physiolpgizial furiction.

pi perazi nyl, oxazolidinyl or imdazolidinyl, where the radicals may
al so be nono- or disubsti20tuted by COOA, =0 and/or A. Hal preferably

denotes F, QheinvBhtiodtlscilefles to AR lis< bt @fiktkradf &ftBE 3BIpdunds FFithe
Thr oughout the invention, all radicals which occur nore than once may

be 25i denti darmela lgfarrexearle mixeirespbtwadiasterdemers ffonexaraplstinghe The

conpoufils of . t:he.for.gulka L. may ne~0r A chiral centres and
can theref orrg{|ggéij?f'?ﬁh@aﬂi%ﬁss’zﬁgﬁegﬂ?&?&ﬁéﬁ%r ms. The formula |
mcorfpa_sses Hidse researfioulary préfelSn FribktDERs/ of StBRJisHIBENE BBmbBLIALES .

particular, to the conpounds of the formula | in which at | east

one of the said radicals has one of the preferred neanings indicated

above. Sone [ by .t he

fol | owi ng sub-f@?%hﬁ%éq%lgfé?’goﬁﬁ? %\E/%ﬁﬁ) g}%@%n %Pﬁgﬁiggpgggﬁgﬂ?%e&and

in whigh theandidi @ precasstfodiri gephrdionrofdioptd@inddasfahé fbvdvidat Record-

meani ng mdl.ca}egzb%or e formula |, but in which WO

2010/ 017870 EPRIBY bddngl rharmaceutically wsaple salts, tautonges andi n | cR2
sterecisomers thereof, characterised in that

a) acompound of the formula Il

20
R?
X1
. XZX N
O R—— | N .
>
25 - X Sya N L
RS
R3’
R4
30
in which X', X%, X%, X%, R', R%, R®, R* and R” have the meanings
indicated in Claim 1 and
L denotes a boronic acid or boronic acid ester radical,
35

is reacted with a compound of the formula HI



10
35

O

in |dR3, R3l 15 inleR4, R6 in IfR1L 20 30 in I gHet

VOwO 161430 OPCT/ EP2009/ 005172 - 18 - PCT/EP2009/005172
-1 -
R2
N/? =0
D=y I
|
5

10

15

20

25

30

35

or

b)

or

in which X°, R? and R® have the meanings indicated in Claim 1,

a radical R', R? andfor R is replaced by another radical R', R
and/or R by replacing a halogen atom by a radical Het and/or Ar,

which have the meanings indicated in Claim 1,

a compound of the formula IV

R7? R2
X1
x2>\ NH, /2 R6
RI—i— | H N
X3 §X 7 N \xs
v
R3
R3’
R4

in which X', X2, X3, X* x® R' R? R® R¥ R* R®and R’ have the

meanings indicated in Claim 1,

is reacted with NaNO,,

and/or



inlh Het 5

inli Heti 10 inlj Ar 15 inlk A 20 25 inll X1,

X2, X3, Xdo20901787 30 R7 PCT/EP2009/005172

©

10

15

20

25

30

35

-12 -

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

Above and below, the radicals X', X2, X3, x* x° R'. R R®, R®, R* R® and
R’ have the meanings indicated for the formula |, unless expressly stated

otherwise.

For all radicals which occur more than once, such as, for example, R®,
their meanings are independent of one another.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6,7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyi,
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-ethyi-
propyl, hexyl, 1-, 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-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for exam-
ple, trifluoromethyl.

A particularly preferably denotes unbranched or branched alkyl having

1-10 C atoms, in which 1-7 H atoms may be replaced by OH, F, Cl and/or
Br

or

cyclic alkyl having 3-7 C atoms, which may be monosubstituted by OH.

A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl.

Cyclic alkyl (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cylo-
pentyl, cyclohexyl or cycloheptyl.

Cycloalkylene preferably denotes cyclopropylene, cyclobutylene, cylopenty-

lene, cyclohexylene or cycloheptylene.



R2 35 WO

2010/ 017870PCT/ EP2009/ 005172 - 19 - R45 R6denote H,

R5denot eswbi2or0/0R7870 Rodenot es unbranched or branched al kpérARamiongosizH
C atons, 5 Adenotes unbranched or branc{%c_l< al kyl having 1-10 C atons,

in which 1-7 H atons may be repl aced by

cyclic al kyl

, F, d and/or Br, 10o0r
having 3-7 C atons, which nay be nono-substituted by OH,

Ardenot es phenyl which is unsubstituted or nono-, di- or
15tri substi txﬂt,ed prgfdrably dendtsl O of N, Het denotes a nonocyclic

saturated, unsaturated or aroma- tic heterocycle having 1 to 4 N, O
and/ or S at ofvs X iiFtaiabiydapeteRlibst i t uted or nono-, di- or

trisubstitut 2] ORS5, R5) 21nHet 1 |
o“c?ll%)szll, ﬂeﬁp%ﬁgﬁﬂ?&ﬁéﬁﬁﬁ%ﬁi&%ﬁ r% di nyl ,[CI(OyrZOI i nyl |

nmor phol i nyl ,

Rbprgebiyngénotes H, Hal, A, S(O%% i, tieh *} A % )
pbrefeaibiygiénotes H, Ha (X%, A, dichyO[®R E}q{nma@ 10Rjgﬂ]¥-liet

where %he radi §‘l§s may al so be nono- or disubstituted

and/or A, 2

notes F, C, Br or |, denotes O, 1 or 2, denotes O,

S an t'ereol somer s et eo ncl'u xtures

1, 2, 3 or 4 g&ﬂﬁh%ﬂfpre?eraglx%en%i%ig ﬁ'&?, &{@ﬁﬂ%ﬁ%w Iy usable

salts, tautome

t hereof in ahlazod,ithiphenyl, furanyl, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl,

10

C

15

20

~
(“/ 25

30

35

pyrazolyl, imidazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, pyridinyl, pyrimi-
dinyl, pyrazolyloxy,

where the heterocycles may also be mono-, di- or trisubstituted by Hal, A
and/or O[C(R”)2],OR?,

or

phenyl or phenoxy, each of which is mono-, di- or trisubstituted by Hal and/or
CN.

R? preferably denotes A, Hal, [C(R%),1.N(R%)2, [C(R%)z]:Het, O[C(R%)2IN(R)z,
O[C(R®)zlaHet, [C(R%)2]0R®, O[C(R*)2},0R’,
O-[C(R®)2]:-cycloalkylene-[C(R%)]n-N(R®),, [C(R%):]l.NR*COOA or CH=CH-
COOR®,

R’ R® preferably, in each case independently of one another, denote H or R?,
particularly preferably H, methyl, ethyl or propyi, very particularly preferably H
or methyl.

R*, R® preferably denote H.

R’ preferably denotes H or Hal.

R® preferably denotes H, methyl, ethyl or propyl, very particularly preferably H
or methyl.

R® preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, preferably
methyl, ethyl, propyi, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl or
hexyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, M- of p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-



WO 2010/ 017870PCT/ EP2009/ 005172 - 20 - Houben-Weyl, Mt hoden der

or gani sclvea 2@eenszo [ Met hods of Organic Chem stry], PCT/EP2009/005172
Geor g-Thi ene-Verl ag, Stuttgart), to be precise under reaction
conditions which are known and suitabl'e Tor the said reactions. Use
can al so be nmade here of variants known per se which are not
mentioned here 5 in greater detail. Conpounds of the formula I can

pref erably bemiviphicngld obym: east(NA@ethytaTPRYBRA, d-Ne-FRPMN-dthyi t h
a conmpound of the formula Il1l. 10The reaction i's carried out under
conditions sAnEOsakrPhenylhe- p‘@T@ronarawtamléaphanylh@r atorpmethegsuki

;(ragczgleggral Iy %(nrYdT@enf?ﬁ é{ﬁ% are novzrrP qggohgt\pgg{/g%}hgﬁylb %@d : InH

prepared by org- deMWImnOMenW d-he- 00 pROLNdimethylveirfoearbdrey) |
L pref®rably denotes |, pgﬁ\fhe reaction is carried out under
st andar d con%hei’]y s, BF O GKIYIRBINVPRRNY! Rep B Ry (N N-eigEAIND ons

used, the r t a.f t he
reaction teﬁ%%dflrjbr e%rt@? ﬁﬁg@%}lﬁ (ﬁgogép @%ésﬁ%@mlﬁndﬁgm

00 and 100, cmorfm@henyluba,rmbet Mmetla,b@uufor@mdbybr@muto 98- oSpL(m‘?éihﬂ

i nert sol vent 8 for exarrpl droc g{;\hs? Zuch as hexane,

30pet r ol eum%{ I‘?é‘?f PRI ePre Mt QI R1 35?“ %ﬂy Yo -0 & Pegyanophenyl,

hydr ocHy bon hy ar.bon
tgt rachl ori 33e ﬁgﬁ?op?(é)?ﬁg%?@&a@ﬁr or o tm Bg’h 2P
t hanol , etp’raﬁumosulfmpl'pdsmyl rﬂmﬁhemrpferahlycﬂ 3 r2 4}u2;ﬁqplz Goy 3,4- or 3,5-
rt-but anol et hers t t I
t et r ahydr of Lﬂglﬁore‘?hﬁ? lo?% go%aﬁ%g gé gﬂ rk%gscl'grgg égy@érgt RyA-ene

gl ycol rmononeshyl 6013 Wslwﬂaroemﬁ{enyﬁw &@5%.Mrﬁ%bhghﬁeé@'or%tber
(di gl yme); ketones, such as acetone of butanone; ani des,’ 5uch

2010/ 01157870Fﬁtmeﬂmbﬁoml53ntro Zichlosapdeayi, @eammmé{dﬂdracéit-ammie?mr

cuth a3 o moR- <RI e Bios ol B aRE A e BianigippREnyl

aci ds, such zmmfcptlm - mmahﬂamarcs-amdm NN dlifhet rrm%m% |, Sugh as
ni tromet hane or nit robenzene esters, such as et 2%/1 ace- tat e, or

m xtures of dia@iReRhenybidadt.s2.3Bar 2.8 ard Brof B tré:hica"onherm 2.4.6-
fewsﬂgzlgmi gl gre er)gjlgjlrﬁ%hg @{“}Pg’% @%%ﬁ%a’ﬁj Pogiof 8['3'61? %ngd/ or
R7 by anot hetichilarb-¢aimiRbdpaeylod- fl@Bro-BR&fl@fb@hbMyl a fluoro-4-bromophenyl,
' 2,5-difluoro-4-bromophenyt, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-
(j‘) - amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
’ 25 chlorophenyl.

Ar particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal, A and/or CN.

30
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-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-

more preferably 1,2 3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
or d-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-



hal ogen atomis replaced by a radical Het and/or Ar, which have the
meani ngs wadomat®adoi n G aim 1. The reaction is preferabpyredions ek out
under the conditions of a Suzuki coupling. 15 Conpounds of the
formula | can furthernore preferably be “obtained by reacting a
conpound of the fornmula IV preferably with NaNO2. The reaction is
carried out under standard conditions 20Dependi ng on the conditions
used, the rehaRidialD B -5, bet B mdiaidhy- By BBU/ES ARGhididdya. of ey,
reaction tenperature i s between about -30 and 1400, normally between
0 and 100, idr Y-pyedazinylpeyragienl, dbodt 360+-ahd Galesdtindolyl, duior Sbise-

or oups can BRoaE) AR P2 IR PR al: ok &, ol B8R

chl oride or mymhyalyi, @e 4 5316\ Ftiosh2esdanglyRIB- uhs Bb,ﬁfd-idrll’t-%nﬁfsoxazolgl,
subst i ut edrél gyl hal i de, advant a?eousl y in_an inert_ solvent, such as
di chl or onet Han&>ot 1RRaEethiazelying- dr reficer éfbenzisatiazalvic A .
triethyl- 3Gam Y1 hdine: tenperat Hr es pet weern. - ing_ +30.
The conpoundsrBorPﬁF Felz?bi’ﬁéﬁlazg I’Il ?g?t’kirﬁﬁﬁ’ ﬁeér\(l)%ﬁginr? (o ﬁyg ' 49’
l'i berating thefr,fian8isequinblyhc3-| 4nd-, o7 vaBicimsolivyl, 0] 40bysd-s7- bp
particul ar drol ysj.s 50r by. hydrogenolysis. WO
2010/ 017870%5"@3%8@'0’55%752@3'@%3['“ Prefortel Jr o &-Hd-teazert.4t s for
the sol®ol ydygzfv TuHRee IyS1 ar V8L N G EbBioxan-6-
correspondi ng Sr gt'ect ed g"ﬁ%@?ﬁh%’%ﬁ@?@?ﬁ %r%ggdgr?ﬁg{ é(g 6o?’]’one
nor e free, &i3-benzotbiadiazoy-dr oxya-ylg 2olypdienporbdiaadll 5yk dradibemin-c h

rry an amgno-protecting group instead of an H atom bonded to an N
atom for eiﬁfﬁfﬁ’é t hose which conformto the fornula |, but contain

an NHR' gr oufhd hétenbdyelic Raditsls #HapBlsthPpakaay bPﬂngr@gf%%éerte&xa”p' e

BOC or CBZ) instead of an NH2 group. Preference is"f rnore given
to starging [raseestivesofifdribar serstijutionsy e xah thusasotdempte rfoupxamptesad

of the H at : roxyl, arodp, exanpl e those whi_c onformto
the fornul a ’,Qﬁr_ﬂfdrg}oﬁrj?t%l)sh";é%r;'SQ'HL%%&'B’%%%"(%W '\E/\&/ﬁf’éﬁ“f}é“ﬁi @Erg_—
hydr oxyl - pr diyeled-2n@r g3-9urg), 1, Relic@thrpi-y@ tByeh PPV B-tHPYP 2, 34i-i S

al so possible for a plurality of - identical or different - protected
ani no and/ oY§Rnloxr §rodp8T ta POl &seslihyidiothe-2roBecdt er di-pyrielyl,

From ang. andndr > ¢eyCIERS) SRS 2 2 B S BRGEVE A b e

The term "anrne3pr-ot ectﬂ-pwragbtwnétréhydmmm-ﬂ-rbrg&w@ioi*lpi A5diRPEro-1-,
relates to g ougs whj ch are suitable for protecting %tt) ocki ng) an
am no group ~AyarnSt LAY al - 2riddetramerotiut -Zar S-edsy-bt 6 repyUdylafiter
t he desiredchenicala: Al a pLie ewhe in the
mol ecul e. Tyzzpi ?;21) F%fp 'éﬁﬁﬁ%’%agﬁéggﬁefpﬁ%ﬂm ?eé%l@?[,?&gﬁ\ggbéfﬁ"ut ed or
@bSt i tuted pyeamyl, Bydioxama) kGxdiardmg!l, -ar onrflk bxanritest-, S-reedt he
no-4y ot ecti.ﬂg rPh’nps Er(f rempved after the desired reaction (or
reaction sedqy& éﬁ,y’ RERPYAPpls: 2drd-4iY eoayEMidinhdrntr@ HBtresazinylal ;

however, pref 2RenegrdrfygebMenst ast haseshagi ng_ 4z 20, iaCpkar 1-8,
carbon atons. The tgrrﬁrﬁ “acyl gr gu’p'(;4 [ g 'tg 'bg é%ﬁéggglrggga{,%%ﬁg@tfa

br oadest ser¥dro--edndect,ofi-wht,h7t he-Sisegainolylr D¢ 8s$H-, 61, 7i-nelsudes
acyl groups | rom gl j phat.i c, .aral i phatic, 0 iC or,
het er ocycl i ﬁﬁ%%ﬁea—?%@xymglﬂflfr@}ﬁrﬁg FaRly %‘ng’ﬂeﬁ‘éﬁjpﬂul ar,

al koxyggar bo RI3yA-ethieheaisk ' DR HRBNE 2 B -
gr oupgﬁﬁExarWI:egg e ey XD S S bRy i -’%?%g%ﬁn%cyl

groups are &liRambenyl, Swttdiisoramatiylenpdiopy)phyenyiadB-dibygrobdenzofuran-5-

| k |, - | h I lyl;
vl oxyal kasoel T 20 GRS BRRT i eci e o Asin Ao 57 ¥
met hoxycar bawyizodieixBpkys- ercariofivtheriore Breférabh) 2R0Gh{RdeYeaESRAAYI,
BOC and 2-i %il(;?'et hoxycar bonyl ; aral koxycar bonyl ,” such as CBZ

(" car bgbenz djhydioreeX¥RiUiaswh 2y 4-siktnshie Zomxa- 1 Ahauirazadiny b 2g3-dihydro-

benzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl,



30tives - depending on the protecting group used - for exanple using
strong acvdseroasthsamt ageously using TFA or perchloric ach@ygrPithealssR
using other strong inorganic acids, suc% as hydrochloric acid or

sul furic acid, strong organic carboxyll acids, such as

trichl oroacetic acid, or sulfonic acids, 35such as benzene- or

p-tol uenesul fonic acid. The presence of an additional inert solvent
is possible,q Qﬁih)&ﬁ%ﬁ%l@'%ﬁ(é#@Hﬁﬁ%lbfdo@ﬁrtza@*@2'3“ﬁfhgdﬁiﬂe\‘1%ﬁﬁ|%|aar e
preferably organic, for exanple carboxylic acids, suc s acetic
2010/ 017870POIYIEP2009/ 005172 -24 - acid, ethers, such as
tetrahydrof uran or di oxane, am des, such as DWF, hal ogenat ed

hydr ocar bons, such as dichloronethane furthernore al so al cohol s,
such as net artietlBAp Rreferatily ABhORAP Mmond cn@eéa%ratééi Xirgzesa0dd bhe
above-renti oned solvents are furthernore suitable. TFAis preferably
5 used i n ex@enatighaiewcyalediaviient & 4aNfQrandéer S @tarvas whighdnay be un-

el a and 70% EéPféﬁ?@?’?ﬁ@f) oAbt 67 R COBE KB RO PER ©

t enper at ur eJCRY).JHet'¢c D§BYRY S, e andyni@geous| y bet ween about 0 and
about 50, preferably between 15 10and 30 (roomtenperature). The BCC,

But, Pbf, Pnc and Mr groups can, for exanple, preferably be cleaved

O o100 et s SARIHPS B2 it 80 RRREIR T b, o BT
@pr oxi mat elpip&razinyg @xegolidihylp pyeizo, msiididyR pyrienidiciyE h?/laalg‘?gtﬂegf(?zncgyl

peridine in t Hydr ogenol ytically renpvab
groups (for (BS@EM:O@/'ngd%?‘)]ﬂeﬁ}é@?‘l")/?d,séﬁ‘a%'ybprem@@z@ﬂ!nyl,f‘(éher@)(faﬁﬂﬁélca's
by treat nenty RN oh Aotshal 6 xanpl e
a nobl e- netal§%§F§P¥gt Suéﬁ@gﬁﬁ%hﬁ? gﬁﬁﬂa Vgntagétﬁﬁ%m)aﬁbpFs
supports suc{ﬁ(las)z]aldeboﬁ?[C(FGrDﬂ;idéﬂ anslbjrv:@ts here are those indicated
above, in particular, for exanple, alcohols, such as nethanol or
et hanol, or am des, such as DWMF. The hydrogenonS|s is generally
carried out 1 MERT S
bet ween abogﬁﬂlbgﬁggﬂ%%aﬁgﬁtQg%eferg dRyﬁnq8$QQHﬁﬁglg&§§§Hhﬁ oxa
Hydr ogenol yio§disyl Oh@IdBZO@ﬂwluprel@cﬂaedadmisl maf alscebenmpre- oo aiikist-
10@6Pd/C in nium formate (instead of hydrogen)
on Pd/f5 %@%ﬁqﬁﬁﬁkﬁﬁé a@zﬁﬁhgggn WO 2010/ 017870PCT/ EP2009/ 005172
--25 - able salts, which can be derived from various organic and
i norgani c aci ds and bases by procedures known in the art.
Phar maceut i &éﬁllweﬁaf@@p%wﬁ%gl €l eoBmbub Alsohle padicptaalydyetsrablyed or Cl.
formula | are for the nost part prepared by conventional nethods. I|f
the conmpound of the fornmula |I contains a carboxyl group, one of its

é;l tabl e salTirwoagholitehé amvirdiohy all afitAl8 vHIEE c6QIMABRI ANt dhed Hilj babl e
se glve the corres pondi ng base-addition salt. Such bases are,

for exanpl e dentical pr ﬁ@i%?nhnya{@rﬁ ipdependitwdiong WB\@SI um hydr oxi de,

Tonyar ox! deq R auds Bt 42 RYALALS A8y LAV el Bl Bl Bureseg

netal al kox|oaesthefesforeeamqmluevam@@sﬁetme@ﬂn@ncd@mwdr@wrmaor@@é@mde
an| base such as pi peridine, diethanolam ne and

and vari ous éﬁg
N- net hyl gl ut® ﬁ%a 0256 [qMsni um sal ts of the conpounds of the

formulg | are like- 15 wise included. In the case of certain
conpouiids of the fornula I, acid-addition salts can be formed by
treating t hé’modbngbuﬁwsimﬁbnﬂfnrprmmemmméruahlhy tatioe pbmipbands @athe and

inorganic a f.or ex hydr o hal.i des, such as hydrogen

chl ori de, 3’&(‘6‘&@& [%P@}Wﬂhng 18?9’% ggﬁﬁ’ $3jgradicalsdiasiene W@rFH?fQifﬁst

and corr espongariags MdiSatbh 80k, éh'\%:P

phosphat e and thegllke and al ky? déﬁgﬁggéﬁﬁgﬁf?ongﬁkﬁ]QEJE

et han%%ul f or@afpéessﬁ@lb}éfrﬁ@sfalldmmgts&lbejmdmummsluhﬁf?ﬂﬂ:fat:enfoandodhda&br-
mula | and in which the radicals not designated in greater detail have the

meaning indicated for the formula I, but in which



WD 2010/ 017870PCT/ EP2009/ 005172 -26 - met aphosphat e,

met haneswd omaiezs7aret hyl benzoat e, nonohydr ogenphosphat epct/EP2009/005172
2-napht hal enesul fonate, nicotinate, nitrate, oxalate, oleate,

pal noate, pectinate, persulfate, phenylacetate, 3-phenyl propionate,
phosphat e, phosphonate, phthalate, but this does not represent a
restriction. 5 Furthernore, the base salts of the conpounds according
to the invention include al um nium amoni um calcium copper,

iron(l1l), iron(ll), lithium magnesium _ rmanganese(lll),

manganese( | 119 12 pot Ssi um d@@@t&ﬁrﬁal’iéhﬂ,rﬁioﬂegaﬂt’,d',letb@c[():ﬁ?)zin%; not
intended to represent ar 6\ she above-nmen- tioned salts,
preference is given to an@g(ﬁﬁfjnﬁﬁéog)k 'i nmetal salts sodi um and
potassium and the al kaline earth nmetal salts cal cium and magnesi um
Sal ts ®f the (forrp ds of the forrmula I which are derived 15from
phar maceut i dBIPy %g]gept abldengtasaidiad Baln- t oxi ¢ bases include salts of
primary, secondary and tertiary am nes, substituted am nes, al so

i ncl udi ng naturall A occurring substituted am nes, cyclic am nes, and
basi ¢ i on eithangd’® r esi nslenbtes AxEal [€(RMIiINIRTE, [OER]Met, caf f ei ne,

chl oroprocai ne, 20choline, N N:-dibenzyl ethyl enedi an pe (bgnzat hi ne),
di cycl ohexyl anmi ne, di et hargaégiﬁ)ﬁ]eh?lgi)ét W(ﬁizﬁ@,ﬂ [C(R )2]n£3R :

2- di etyl am noet hanol , 2- ¢ i5Npe =0l I 1| 5\ 1 _NfRS
et hyl enedi ami ne, N- et hyl m?r[g:ﬁ[gw ?FQ N el'E H)‘% %,“p%ﬁ gl E}eé,ﬁég;l@u@a?ﬁ]%g,m )2,
e-}\ucosam' ne, histidine, h&@f&%@]ﬁfﬂlﬁ%combpr bed(}HFiOQOFan docai ne,

ysi ne, nmeglum ne, N nethyl-D glucam ne, norpholine, pipera- 25zine,
pi peri di ne, pol yam ne resins, procaine, purines, theobromne, tri-

et hanol ani nep |4 1| ghRPam Rech ! HEBERYERY Gond AhRHERM AR GRS,
tris(hydroxynet hyl ) net hyl am ne (tronetham ne), but this is not
intended to represent a restriction. 30 Conpounds of the present

i nvention whi C jsn basi ¢. ni,t rogen-contai ni ng groups can be

guat er ni se%gng%&t S ?%bﬁteafél’ (G -A)al kyl halides, for exanple
met hyl, ethyl, isopropyl and tert-butyl chloride, brom de and

35i odi de; di (G -C4)al kyl sulfates, for exanple dinethyl, diethyl and
di anyl sul f &t ¥; (&o- c18) derptestdi HakA, S{(WnAanpl e decyl, dodecyl

aryl Gt Ohyal kyl nal i des. Hero0iSiotliend BB om0 Bk Giinorazsy
exanmpl e benzyl chloride and @heisidyl] phaesidemideblyl Waiadiazohdoyrida-

oi | -sol ubl e compounds according to the invention can be prepared

usi ng such salts. 5 The aBBVb-AYEREINYnRWIHRYr REEBIRN & PyEazolyIow. ch

are preferred include ace ' >, L Ci )

fumarate, gluconate, hem Rsnﬁ{gg?ﬁ@ét g{a{eﬁﬁ%p)pur ar%n%& lsgéérsgﬁlﬁcr?i gg,otrrtﬁélﬁj
dr obroni de, i set hi onat e stituexdiby atz, A mpglamdER BI,ORY e, ol eate,
osphgnat e, pival ate, sodium phosphate, 10stearate, sulfate,

sul fosalicylate, tartrate®’thionalate, tosylate and troneth- am ne,

but this is not intended rﬁﬂ’ﬁiﬁfo t &b i Gu ; ;
preference is given to hyggggﬁﬁf)rl e, xg’l %ﬁi%L\ﬁfli'gﬁi'?%gfcﬁ{]c{/,dglobﬁfnsubstl
15bromi de, mal eate, mnesyl $iuted byhdaldrat/er, Chlul f at e and succi nate. The
acid-addition salts of basic conmpounds of the fornmula I are prepared
by bringing the free base forminto contact with a sufficient anmount

of theqdesi gty aciHbt causyBlotdien MINRYHRsRlrdtEE GRldiurafedor aromatic

convernti onal manner.
heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A,
COOR®, O[C(R?)],0R®, [C(R%);]Het!, O[C(R%),]Het'

and/or =0;
35



20 The free base can be regenerated by bringing the salt forminto
contact wdagoPase and isolating the free base in a cgiaboeak72
manner. The free base forns differ in ? certain respect fromthe
correspondi ng salt fornms thereof with” @s‘pect to certain physical
properties, such as solubility in 25polar solvents; for the purposes
of the invention, however, the salts other- w se correspond to the

respective b for iV b » mio linvl. pi inyl,

phar maceut i iréﬁfy Z‘(ﬁ:egept aﬁgh%ﬁﬁaﬁYgﬁ%awgﬂb? the 3 (’:grlr%egaﬁdg of
the formula | are formed matolidinwk!mjraqualr,rpmédinylspgmaﬁn)d] fuayli thiendl s
Sodi m pot assum magnes PURAHdoRaT PaN, TRIEFaRh B SN dRP i pEdn
are N, N -di benzyl et hyl enedhadidigyl, WheR RN @eRiaRemayHdd Be€ mého- or disub-

35et hanol ami ne, et hyl enedi am ne,” N- et hyl - D-gl ucani ne a@dgﬁr Qcai ne,
WO 2010/ 017870PCT/ EP2009/ 6tifsierbby Hzg, A, TRORaSCARIePF, KR plbtet
aci di ¢ conpounds accordin L3 LAV [on~are prepared by bringing
the free acid forminto cg)r{{zgét)?]{?\nl_l%ﬂ az‘%ﬁéf% ent anmount of the

desi red basén licausidly t he dbaorRtpiperidifiyl perreiibyli Morpleslinye bipdraging,
manner. The free acid can be regenerated éd,brl n%l ng the salt formb5
into contact with an aci doxaeplidiwil of imiglagakdinylewhges the fadicals may also
convenig onal man- ner. Theeihs, A6 dlsliokifiiedif DGR 0 SREIGH A
respect fromthe corresponding Salt Torns er'eor Wi't h” respect’ to
@rtai n physical properties, such as solubility in polar solvents;

r the purposes of the invention, however, the salts 100t herw.se

correspond it he Aespect dgBOtasERNeyl WGy isdinsHBsidygied oF maney fiohd
according to the invention; Al group which is
capabl e of form ng phar m@é%@gtﬁbgﬁéb%rﬁ@é&gﬁs of this type,
15t he qghvention al so enconpasses nmultiple salts. Typical nultiple
salt fornms include, for exanple, hitartrate, diacetat di fu e,
G egl ur ne M phdsphat . JaTBlsH iRTEAG 4] PRYESaR AThaLaBa TG | o
not intended to represent ggphgstriction. 20 Wth regard to that
stated above, it can be seen that the expression "phar- maceuti cal I)/
acceptable salt" in the piregdith tdriatememawsbe agplaced byrddn, BnChand/ve
i ngredi ent which conprisesg, a.conpound of the formula I in the form of
one of,q4ts salts, in particular if this salt forminparts inproved
CD25phar macoki neti c propergri es on the active ingredient conpared with
the free formof the active ingredient or_any other salt formof the
active ingredient used eacyfli alkylHavitgBracaiomsawhichanay hedBraosudt
formof the active ingr edisgg‘&%gﬁp @Ilaso provide this active ingredient
for the first time with a estred’ pharmacoki netic property which
i+ did not have earlier and can even have a positive influence on the
ar dynam cs of, this,active ingredient with respect to its
t her agelt i c Bk i catyX nXt:he body. WO 2010/ 017870PCT/ EP2009/ 005172
-29 - stereoisoner ere i i ! ]
rati os, and opti or%gl’?d; exgagpéﬁtﬁlgthQ?%@ éfd%%gﬂ{’@%gﬁ%rdtnggjh cNaI
formul ations can ' adni nidenetesdH| Hat, e S(@)RAPArddsia GEC(R%),].Ar,

O[C(R®)2]Het or OR?,
30 R’ denotes H or Hal,
R? denotes A, Hal, [C(R®)21:N(R>)2, [C(R®)2]Het,
O[C(R%)2]pN(R%)2, O[C(R®)z]-Het, [C(R®)2]:OR®,
O[C(R%)2],OR?,

O-[C(R%)z]r-cycloalkylene-[C(R%)],-N(R%),,
[C(R®)2]:2NR*COOA or CH=CH-COOR?®,

R3, R¥ each, independently of one another, denote H or Rs,

35



5 units which conprise a predeterm ned anount of active ingredient
per dosagg, i¢ébr7such a unit can conprise, for exanpl epcad/ép20@/009171
g, preferably 1 ng to 700 ny, particuliély preferably 5 ng to 100 ng,
of a conmpound according to the invention, depending on the condition
treated, the 10nethod of admi nistration and the age, weight and
condition of the patient, or pharmaceutical fornulations can be

adm nistered in thg Rorm gk gdesgge units which conprise a

predet ermi ned anount of active ihgr;ﬁient per dosage unit. Preferred
dosage unit f or muRSt i ons denofesdser Wi ch conprise 15 a daily dose or

part-dose, as indigated ahove, or ,a cqrrespondi fraction thereof of
an active ingredi ént. FurBﬁ@?‘?‘?ﬁr@briﬁﬁ}?@e%“eﬁgd?@Wﬁhf“&ﬁﬂ&ﬁ@ Ce(;f
this type can be preparedaysh&d a process which is generally known in
t he plarmaceutical art. 20 Pharmaceutical fornulations can be adapted
for adninistrati o via anyedetsisrunbranshethoebianched alkybhavirgripl @ Gy
oral (including buccal or _sublingual), rectal, nasal, topical
(i ncludi ng buccal, subli n&&’ﬂ's’or transdernmal ), vagi nal or parenteral
(i ncludi ng subcutaneous, iNvhdMUEFUH atoms Midple Rgpiacadby OMtF ader mal )
met hods. Such formul ati ons can be prepared using all processes known
in the pharmaceutical art apg/orflsy exanpl e, combining the active
i ngredigent with the excipi fnt(s) or adjuvant (s). 30Pharmaceuti cal
fornmul ati ons adapted for 8fal administration can be adninistered as
parate units, such as, ft9tliccxrAHavinga{TsOlatsmel whithl ratg bepooder s or
@anul es; solutions or suspensions in aqueous or non-aqueous |iquids;
edi bl e foans or foam f ood§ubsfitutid by @Rwvat er 1i qui d emul si ons or
35water-in-oil liqgyd emuls] . 7 - 05472 -
30 - Thus, for exgmrrpl e, ir(%h%k1 ﬁfeb%c%hs%@cl)ﬁmit?{ a] ]uargkggﬁﬁﬂ;&?@?nlgﬁ%hér
form ofg a tabl et or capsulisulishitited by\Hal] Agmeldore@N, conponent can be

conbined with an al , non-toxi c and pharmaceutically acceptabl e
inert excipient, giﬁ;h as, dﬁﬁpt@e&ﬁ’rﬂﬂ(’@}’c _ﬁ%tH[ﬂt,e g‘l‘@%aé‘l‘r@l‘? ReAE AN
the like. Powders are premerrré@em%aerﬂavnﬁqﬂ RI4INEO Qtorh8, Which
suitable fine size and mxing it th a armaceuti cal excl pl ent
comminuted in a simlar nammebe upsobstiated armeramai-egr taaulastitiied by

car bohydrate, such as, for,k ex I st 5.0 npit @ fl avour,
preseryqative, dispersant é’f?ﬁ 5;@0@3 , C?[??Z% E{?OE Ek@sgﬂrﬂ'!%tmo Capsul es
are produced by preparing @CRRQ?EHeméﬂd%I%@S descri bed above and

filling shaped gel ati1ne shel I's erewith. didants and |ubricants,

such as, for exanpiiet, hi giidepotisspipesdingl, pyootidiagl morpbdlinyl.ipe@ginyh

stearate, cal- 15cium stearate.or .pol.vet hyl.ene gl L. in ] rm

can be added to the pomderoxﬁfglfcﬁ'?g Qﬁé%bciag%h'ﬁ@y'f’i%fr?é%%&%baeqﬁgql%g#fA

€';f' ntegrant or sol ubili seflso BE#HoRs orfdiuiRiamEl &y COOA @R andRalALT um
bo e or sodium carbonate, nmay |ikew se be added in order to

i nprove’ the avail ditdll i ty cotenokes he@l. &8-or2onent after the capsul e has

been taken. In addition, i | K€ necessary, suitable binders,

| ubricants and di g'jlnnt egrar%{esn%gezé @\;efPPgs dyes can |ikew se be

i ncorporated intorfhe m xtdénetesSOj 1 ablFEobdnders include starch,

gel atine, natural sugars, such as, for 25 exanple, glucose or

bet a- | act ose, swedl eners fAsHOtes b hPEA; natural and synthetic

rubber, such as, for exanple, acacia, tragacanth or sodi um al gi nate,

carbo%y%ethylcellulose, pol yet hyl ene gl ycol, waxes, and the |ike. The

| ubri cant s umetipharnhdeseicdihs agable arits, tantdmdes sntstereciteakes thepeofum

30st ear at e, .ma]glr(}esi um, st eat[aat e, .sodi um benzoat e, sodi um acet at e,

sodi um chl or'NGMCHIMPRres; Rereof ik aliraliast egr ant s i ncl ude, wi t hout

being restricted thereto, starch, nethylcellul ose, agar, bentonite,

xant han gum and the like. The tablets are fornul ated by, for exanple,

pr epar:i)) 5?9 a pewtempeiuxtaiod theyfamullat and atwo theystartiegshatgrintsefonthaiur e,

preparation are, in addition, prepared by methods known per se, as

described in the literature (for example in the standard works, such as



prepared by m xi ng the conpound commnuted in a suitable manner with
a WO 204Q H1aBiRRCT/ EP2009/ 005172 -31 - diluent or a lrIeEr20®/005172
descri bed above, and optionally with a pi_nder, such as, for exanple,
car boxymnet hyl cel | ul ose, an al gi nate, gg atine or

pol yvi nyl pyrrol i done, a dissolution retardant, such as, for exanple,
paraffin, an absorption accelerator, such as, for exanple, a

quat ernary $pjubena\&yP MéthodeaRRP DAgdHiscHattBhamie [laethexamd®rganic
bentonite, kaolin or dicalciumphosphate. The powder m xture can be

granul at ed BhemistryhFeargvihiemea-Venaie Stutgan), &6 be poeciss grgrereasfiplp,

starch past I i | Ykl ons / I r
mater i al o agagiRts R e R ahd LhafiroRing St ARt B P
10gr anul at i eso bdengupbere ofi veriahts keswb @ef B8 wHicloaghnet mahtietédpere
machi ke, giving |unmps of non-uniform shape, which are broken up to

f orm gr anul #sgreprer detatul es can be lubricated by addition of stearic
acid, a stearate salt, talc or mneral oil in order to prevent
sticking to the tablet casting nmoulds. 15The |ubricated m xture is
then presseddmpginvds bidhledbemulBhiecaroprederatly e cbiatarhby ceddiig a com-

i nvention can al saq be_conmh i i inert exci pient

ined with a free-fl ow nrg
and then pr&$$8d fithedennula dl with @ qoampend of thedatmélarltlyi ng out the

granulta i on 1qje I%raiéﬁBr;] %één‘ﬁ@fj%ﬁ%deﬁc%&péﬁé‘ég Are Fﬁowﬁﬁ‘gﬁesﬁé%o?\cél!mé%

| ayer 20consisting of a shellac seall ayer, a layer o gar or

@ﬁlyner mat én ttee aeridr a Syizaksrelagtien. of wax may be present. Dyes can be
ded to these coatings in order to be able to differenti ate between

di fferent dosage units. Oral liquids, such as, for exanple, solution,

syrups and Sfrieithftind’@smBguiticor e BAnharke INahlgll 6RE GbRérally RABRN ithey

so that a given quantity conprises a pre-specified anount” of the

conpoun. Syrapevehhobevpr dheay ednlivg piepamd/bynnatheds kinpen per 86. an

aqueous sol ytion with a suitable flayvour, ile elixirs are prepared

daing"a non b eiF edtipduRes et e e Mish aielttr e cBpaishe For- T30

nmul at ed by di spersion of the conpound in a non-toxic vehicle.

Sol ubilisers and emul sifiers, such as, for exanple, ethoxylated

i sost earyl I60hols and pel osggthylene sorbitol ethers,

preservatives,x fl gvour additi , Such as, for exanple, peppern nt

oil orp at ur al Psweet ePlers o sa&%ﬁaﬁfn,-or ot her 35artificial

sweet eners arn@ the |ike, can lbkewi se be added. WO

2010/ 017870PCT/ EP2009/ 005172 - 32 - The dosage unit fornul ations for

oral administration can, if desired, be encapsulated in

m crocapsul ephe fR:1ibAEBARIBUL MR M IR BHABIBHAS of B SIeRi é‘oﬁlﬁhﬁg.

that the rel ease is extended or retarded, such as, for exanple, 5by
ating or derentling opfthespnidionatsedntherieactiomtime! ig hetweenadewnd t he

ike. ds_of f la.l and sal.ts. thereof l.s@ b
ham i o od TR and dadie! e ecBnian SfpaRyRb Befetn SRANELD] 415,
exanpl e, snej40° LRowallyasativeah 07efid-l BF, il padieulsnibeaiBdn abolesi-CAms

and rmultilamellar _vesicles. Liposones can be formed from vari ous
phosphol i pi #POWEOR as, for exanple, cholesterol, stearylanine or

phosphat i dyl j I fiot alts
t hereof can %@sy%gﬁe&e i g@ﬁg%ggp@g:é%énﬁl%or@ﬁ&%rﬂgh%é&gg:hgsslllé}gan%

i ndi Viuﬂﬂal qaetrdleurs dthemibienbend o @meosmd|er; ebldrigsited Bydrovalrths, The
conpo s can also be coupled to sal uble polyners as tarrﬂet ed

nedi canent i &% Kichigresthylengnd risdicalpresibanpagarbon tetrachloride, chloro-

pol yvi nyl pyr i ] p. , r i<l -
B S T
oxi de pol yl ysilnepr j vr ; ¥sc8lish a gnas
may further g})re boiqyﬁoﬁ?ﬁl ed t@g a?chl ass S‘Iﬂﬁ bi odegr adabl e pol 3rrers whi ch
are sujt abl ISQPTORY PR nigtr@aM Ty sy Tt hoxane; ghwsgl etigEnisuchgs

ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl

ether (diglyme), ketones, such as acetone or butanone; amides, such as



25pol ylactic acid, poly-epsilon-caprol actone, polyhydroxybutyric
acid, polgg206biRast ers, polyacetals, polydi hydroxypyr aesyEp2009/005172
pol ycyanoacryl ates and crosslinked or 2gphipathic bl ock copol yners of
hydr ogel s. 30Pharmaceutical fornul ati 0As "adapted for transdernal

adm ni stration can be adm nistered as independent plasters for
extended, close contact with the epiderms of the recipient. Thus,

for exanpl e acbfnidet Hiﬁ?ethplﬁgggirﬁiﬂb &%{ﬁn@ﬁuﬂ%hﬁ&ﬁﬁ@@([ﬁww Riftfed!sueher

by iontophoresis, as desc in general "35ternms in Pharmaceuti cal
Resear ch, 3(@@8)gcetdiditriia,oadipxidegOsach as aimethyPaifaxid (oS 1garbon33 -

et R R e
sol utions, pPRYNAS, s&H 8s nRRINYRanadr ARfderRenti bsterd, @ich R dthglddent

of the eye or other external tissue, for exanple mouth and skin, the
f or mul at i ondatg; er pricuegsndl hemsud sewents. t opi cal ointnment or cream In

t he case of oul at i t i o] ng ., the LVve. | di ent
can be enpl Eﬁé@??hﬁgﬁﬁﬁq%\é@g%g?ﬁtﬁ%ﬁ@o&l%e%%atd@'ﬁ-gmc’&{e@%bgcream
base. 10Alternatively, the active ingredient can be fornulated to
give a creamwith an oil-in-water cream base or a water-in-oil base.
Phar maceut i &@mpeynds at theformadak ean fusthetvpre arefenabiy baobtrined by he
eye l15ignclu [ ' t7 j ' di i ' d
o " susendedepRee Mies! ¥ ARBER'RS, ARkheitaliiat RO GRBlor i€, Sref Aot
ésar maceut i dallogen atonais @piacedapt &dadioal Hepamdibr Appihickhiaos the mdehings
ut h 20enconpass | .ozenges, IBasti | | es, and_nout hwashes. Pharmaceuti cal

f or mul at i ondngigaiedda G'aim fedhaireaghiamisqretarably cagiecheutiindaiitee eeadi-i n
t he form of j i enemas. 25Pharmaceutical formul ations
adapted for t%gggﬁ%aﬁ%%ﬁgtoggltll )n in which the carrier substance is a
sol i d @pnprise a coarse powder having a particle size, for exanple,

in the ran 20-500 m ¢rons, ich i dm ni stered in the nmanner in
Wi ehCsnaf £ Gampaness of e TopmUlEian fParmore R arsoiies AbLned BY
30passages f ; i el Fiari ose to the
oba S T alp At Ty SRS GTaNe Bothild IV MERAABITIIRANANEL0DS 10 T he
drops w t h aHe masctionss camedesutsundst aterelaethcongiéisss act i ve-i ngr edi ent
solutions inwater. or qQil. 33.. WD 2010/ 017870PCI/ EP200 /00517fZ - 34, -
vari ous. typdRSRnding0a dhe candirasyed, e eARICR IBEJs DEMER AiTow TTpies

i nsuf fTat or ?andst@égﬁQQHtrbééﬂorf@ ratdrens basRiresbd@-39aghdaldo°, nor-
admi ni stration can be adm ni stered as pessaries, tanpons, creans,

gel s, past esnaliyvbeivasn Gpang 1007, iparticiar. bedivaemabeout 68aand about 80°.
formul ati on d for renteral adm.nistration include 10agueous
and non- aqutsa%ﬂg]%i% ﬁ}qr{ %OIY%?%&I%S%&S%%'%%& 8@%‘?1 sing anti oxi -

@nts, buffers, bacteriostatics and solutes, by neans of which the
rmulgtion is rendered isotonic with the blood of the recipient to

be tredted; RHthRAEIECRANING AIAHPFADE BeViRted Bur penriiesal manoRr
MY COMPY! S€,<ikP an LeRf BbAfe BF Ay A bR LESERS Bsindh L BLiRkLE 7
gl e-dose or rnu O0Se "Coftal hers, or

exanpl e sealsubstituied byl haiite izalvantaradusk/dn e@ inertfsoRene-dlichess di-
(l'yophilised) state, so that only the addition of the sterile carrier
liquid, for eprethape eF THE: ansferdnitem PEraanss<s a haage such as triethyl-

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

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

or by hydrogenolysis.



20di ately before use is necessary. Injection solutions and

suspensi W’t?zd%ﬂi 7sp@r ed in accordance with the recipe carherRiRRa-d
fromsterile po ers, granules and tablets. |t goes Wi t hout sayi ng
that, in addition to the above parti caulér| y mentioned 25constituents,
t he forrrul ations may al so conprise other agents usual in the art vvlth
respect to the particular type of formulation; thus, for exanple,
formul ati on . se
flavours. 83% r%%@h ?%affsf th s%'lvo?yeu&‘ ﬁﬁc{rﬁgé gg)l?rq éthe
formula | devj'eddsontalmcomretmncbrhg f)mteohesl amrmolaml:i/mghydroxqu;praumﬂe t he
age and wei ght of tfhe ani mal ,_the preci aﬁbﬁ‘b{ dition that %;# res
treatment, AreRdOfOBEAMYTE frep agEnoap PR g'f%PﬁuPEﬁf? Mnd the
method of adfbdd Shich EARy aR BfhihS-prbiecfifg Slousf il oesh Patbfbonded
treatismg doctor or vet. However, "‘an e e anount a conpound
accor di ng tdotamd\llah@mnforcaxahmletmxﬁetwbmﬂﬁmﬁom tmﬁr@—formmal but con-
2010/ 017870RCT/ EP /0051£I - .35 -,#.pl asti.c roth or 3 | e c[ol on
or breast cdfi#d LOYR Briely R js R &minpds f?ﬁgsffiupc PP kg

of body wei gg‘(bccgr(ggg) R4 6Min qu% g¥Blp. per day and particul arI y
typically in the range from1l to 1 ng/kg of body Swei ght per day.

Thus, the actual anmount per day for an adult manmal weighing 70 kg is
usual l90 bet e adni ni stered

neUal 0 ot W Reré el Wi hBr e VRD o karting FRalhiaf Whidf BTl Thoch

, for eXarl?b@oxwlp%tebmggrodm%teafd' ofeherH atof oParhydedyl geodpdér t he
gtal daily dose is the sane. An effective anmpunt of a salt or

sol vate or KBxasipla thPSESWBIC@gPQEﬁ?ﬂW tg thectorowia |, bet coatgirvan hek-ebenydan
nccording. 1P (b s BlaRot MR Sielfg Y TRitgbe Rt SR "

doses gf e siHemyl grdupr the treatment of other conditions nenti oned
above. 15 The invention furthernore relates to nedi canments conpri sing
at | east one conpound of the fornmula | and/or pharmaceutically usable
salts and st j : h

ratios, and Ffs%]%(z?tggi@l)etn@?%ﬁ?% “w&l ggggﬂn%érﬂ&tgﬁﬁégflﬁ(?e ?g%n%kfhe

i nvention alaamloehmresyltgmapsm bé¢ horeéerﬁammesmatg:m ofsm@astattmgp'aate of
(a) an effect anount of a conpound of t f and/ or phar nma-

ct or
ceut i C%d ly J&4 b'?g‘%aiqt%ctﬁ}%ﬂfé’ﬁéﬁ@é‘?W§dﬂ PBb ml‘?ﬂﬁ BPHETHNRY ur es
25t her'gof i g ih rﬁéﬁ#@éseéﬁg c(e%/_?ﬁrbfﬁééléﬁﬁ\}e\f anount of a further

medi cament active 1 ngredi ent e set conprises suitable
cont ai ners, such as boxes, individual bottles, bags or anpoules. The

S O S SRR S PRSP S B
armaceut | %'drwub'éwhh&] gl élﬁta%@fo?tp%t%%hﬁ fRbexihraeaminé Brbysli ng

m xtures thereof in all ratios, and ctlv anmount
furth rreduamﬂwttcf@mlcaie”ean@rmlb@hare pasy tssmexe after hepesireded
form WO Zoéhoe/n%%gﬁreglg ) 'f:T %%/noc%Srrlle? out elgewhereEin the molecule. Typical
of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
30 removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial; however, preference is given to those hav-
ing 1-20, in particular 1-8, carbon atoms. The term "acyl group” is to be
understood in the broadest sense in connection with the present process.
35 It includes acy! groups derived from aliphatic, araliphatic, aromatic or het-
erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-

bonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples



The present compounds are suitable as pharmaceutical active

i ngredi epfg2Rbor7sMal s, especially for humans, in thedmeaborisiaf
tyrosi ne ki nase- induced di seases. The dlseases i ncl ude the
proliferation of tunour cells, pathologsc neovascul ari sation (or
angi ogenesi s) which pronotes the growth of solid tunours, ocular
neovascul ari sati on (di abetic retinopathy, 10age-induced macul ar
degener at i ofagneh tatfk?I djr'o'ﬁﬁi; a0 AIKanby P BTBR 8k ceRA ropiontd Snd HgrpRt oi d
arthritis and the Iike). The present invention enconpasses the use of
t he corrpoun@e;a!banoyiestﬂcch as pbeaylacatyttlanoylpw@ as bghzayl |aynddob/é|cﬁrabkté~
salts thereqf, for the

ot nent okt SR RPBR LRy kbl sTE 8 MERx Lieb i, etpay-

treat nent ordaghdtil €2 fzrznmchttﬁoeth@wcmbﬁw RO ahéiznRBetHx9esmohal:
tract &arci noma, carcinoma of the I?/rrphatl C system stomach

carci nona, lasakayrearbeaylcsudnas SRE (aadabenzpho ed-methewvbesrylgryeas- of

pre- 20ferr a

Baenocar o nowayr 4R FRIQET AT ErdS SRR Hkb s UEr EPERNE P Hhrgferrec

gl i obl ast omesnindchrbtevting greiiss ARBOC MR MiRdOrRessee CBZt Rmdds Benzy!

t he conpounds according to aim1 G 25 according to the invention
and/ or physi@dREYWl |y acceptabl e salts thereof for the preparation
of a mgdi canment for the treatnment or prevention of a disease in which
angi ogenesis is inplicated. Such a disease in which angi ogenesis is
Hpl i cat ed iEheaterocthlydroxyi-prasetingsgrolipas likewisaknows tubensshterars

vabetic retinopath i nduced nmacul ar 30 degeneration and the
i ke. The u@é‘ ? Séﬁ%ﬂgﬂiboso‘t’h‘f?ﬁ@r%tlﬁﬁblﬁ fpr amgqtmgp% Stjtﬂxéfbgf@éﬂpl y

accept abl e h ‘%pgﬁ t

medi canment f%? gﬂgr@%l\g% Onﬁs gpggéen%gégnw}% | anma @rtb%?ﬂfg | Seases

also f s whemma[trbectﬂtﬁsbaabeeh caimiepoeiselnewharseintthemolEgalepTegical

such infla ttorﬁ di seases 2010/ 0 787 PCT/ EP2009/ 00%75 -%‘i7 -
sUtuted phed

i ncl ude rhe Pravrsafg the abygrmgatiane HH?%‘&% e RS

hyper sensi t iathfyl 6eRG) g%@%ﬂ@ddré%us&éw Q’Bﬁegpﬁﬁ’éﬁgtdré ahttes.ztse
of the conpounds of thé forrmula I and/or physl ol ogi cal accept abl

sal ts theredff th@hydtce(ybpmbmtmg @oups age meticm&lmndedhey Iaee remava@nt

or preventiagn rosi ne kinase-jnduce or at

i nasen nducb ol HecTestciidival Baishar st Bpediiardence

t herapeutica t:;Weeuftbegtbuyg hatmgnttzof mﬁsacmémamwt Oaééﬂfcﬁ‘i &BnisO ExBfhples

invention is adm nistered to a sick in need such treatnent.

The 10t her apddvdeosirpieiecting g@supammrmltergaltaotarhbumcamoayuubgaaﬂe and

crtort. e orLobePbonoBuBRERRRESHL EH el HanibbofE ket dho
ﬁ}e for nul a tertandylcire Paysdpadgpedéiryd ameepﬁ@chegréabé fh Adphra® bRt £5d

eregqfor t he 15preparation of a medicanent for the treatnment or

pr everftd on (ﬁ“tlaé'ilp ﬁ&l rgspreteiphlyi pratacted invibeHiers of dheit tast-bulvhestera or

prevention %iél such as di abetic retinopathy and
age-i nduced %eg%ﬁgrggl are |ikew se part 20of the

i nvention. The use for the treat mant or prevention of inflammatory

di seases as r heuga ? rt h[l tis, psoriasis, contact dermatitis
and del ayedﬁ]ﬁp%ﬁ’@@ﬁgp $OIt Pé%i'é‘ bare liberaier from theis funclispakseriver

bt coatl hri f1SSandeBiqIRh 8H'(i8 prb Ly Bl b = BRI R sing strpno

present i nveaddsradvantageously using TFA or perchloric acid, but also using other

strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong

organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,

35 such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-

vents are preferably organic, for example carboxylic acids, such as acetic



&5The expression "tyrosine kinase-induced di seases or conditions”
refers todaiibelRe cal conditions that depend on the acidwktido®Rdospie
or nore tyrosine kinases. Tyrosine kiniges either directly or
indirectly participate in the sig- nal “ffransducti on pat hways of a
variety of cellular activities, including prolif- 30eration, adhesion
and mgration and differentiation. D seases associated with tyrosine
kinase acti Wcld/ _étlﬁ‘@ﬂsugﬁcrpé@ltéﬁﬁ{ﬁrb%ﬁ’%r HigXBHE, &@ides, shak BelmaFcal
neovascul ari sat'ion that pronotes the growth of solid tunours, ocular
neovascul ar ingdegenateéd hudracatbons;, isnolp astdichlawpmethdne curtheonbes also

d -t d the lik i.nfl t i asi . t o d
orhritis aeRiile. s s e ARandTasomaenBehahd Her PHIES 8
The conpoundge abol/&tnéMidRddesdivaras Jhe fathBrivicié 8UREbIEOTPAL L @héferaisly

the treeatment of cancer, in particular fast-grow ng tunmours. The
i nventi on t hisedrialexcess withotkadditiorn bf 8 duftbemsiivet, and peerheniaasid isind

it ures t norelsyalRttef e Rufi'Pr s hTRER: BERES T pf R o Hb0R,
for the treaicient thefratlo YefsHse rdactibhedmipleaturey for thebleatagebpd | on
and/ or nodul ati on of 10ki nase signal transduction pl a@ gqeml e.

Pref erence iasivgniageoysiyebetyepptabious Qsand axmtf0s, praders fween o t he

use ofu‘porrptgm%oco |, and pharma- ceutically usable

salts and stereois r%%r?lgtebﬁfee?%lﬂg?e,).i ncl uding m xtures thereof in all
tios, for the preparation of a medicanent for the treatnent of
Vseases which are i{gfl uenced by inhibition of tyrosine ki n%%es Q{e

t he conpound'&BESH Bk GO Frcand Mir grouppgan; o expmple figtsiaklyi

given to th f [ e

Preatment o S es 0t LSl ARGl B AR b Bhalal? S apaN

ki nase gy t HCrionpoxarisaiats-80di argl the KM&Gr foupEsarebé alegvedfadf asiog i s

given to the use for th earpent of a_disease where the disease is
2 sol ot umgt apisnreateh & Boffotaufen B drdsRipyoe: SekproB At ne
group of turgmésdifd it DRE Wpgs-Fuanous epithelium the bl adder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,

the thyroid, the intestine, the liver, the brain, the prostate, the
urogenital tract, the.l hatic St .the stonach and/o e

gy Vo BBTOBARSATFRIsyEE Disiacina 5ra3ps ok exBHICCERIAos
furthermore RNefr B0 Lkatel Ff @St ¥PDIENBY GeatRentulith AYGDYEATIR O MR,
smal | -cel |l 1ung carcinonmas, pancreatic cancer, glioblastdmas, colon

carci noma arliederes of a8 satalysitor exapmie ermaide-melal catalyst, poch agipalla-t o

t he use for ¢ I n f r.of the bl i e stem
preferably f(%pl%f %ﬁ%&@?hﬂ%y O%lfé §U$ﬁ%tﬁuc eﬁ'se%qrggﬁ}'?‘%"ﬁﬁapﬂ%gé\y‘aﬁ% of
{\r\ut e nyel oittkrk el dlevaerindidated bbb oy 6h Pattid gk &sBxamsie UaleohylBPEaH
eukaeyg a and/ or chronic |ynphatic | eukaem a. 10 The discl osed
conpounids ofas Methanaher gthanchpiamigdes: sudt as BME nl ke hydregenslysigiis h
ot her known b i I I . ed
nere. the TSR At EI TR brnbEidhits 1e0Ebh SBBEED AT arfiprés
15admi ni st erxanle$ bebweent abotit Wahd 208resT pfaderabiheat20-30Sanddf-10 baat i ng
th - :
€ can CerHydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
30 Pd/C in methanol or using ammonium formate (instead of hydrogen) on

Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

35 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 accept-
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exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
00 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
O lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
25 zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-
ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to
represent a restriction.
30
Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C1-Cy)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
- iodide; di(C1-C,)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C1-Cqg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(Cq-Cys)alkyl halides, for
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Taxor exi n Preit@ns@ippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
10 stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

D amine, but this is not intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydro-

15 bromide, maleate, mesylate, phosphate, sulfate and succinate.

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.
20 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
O thereof with respect to certain physical properties, such as solubility in
25 polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

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

35 ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.



Aromat ase i nhi bitors Am noglutethimde Letrozole Anastrazole

For mest awdromesRan At anest an ( Bi oMedi ci nes) YM 511 ( Yarmores bh/405172
Thym dyl ate synth& inhibitors Penetrexed (Eli Lilly) ZD 9331 (BTG
Nol at rexed (Exi m as) CoFactor TM ( Bi oKeys) WO

2010/ 017870PCT/ EP2009/ 005172 -44 - WD 2010/ 017870PCT/ EP2009/ 005172
-45 - WD 2010/ 017870PCT/ EP2009/ 005172 -46 - WO

2010/ 017870RG¥ 388410160 bakts of Acidic ddriipdBhds according to the invention are
(gl utathione-STrans-retinic acid tran?({;er_ase i nhi bitor,

Tel i k) (di f f GF@RRTIEGRY Dringing therireg@cidyfsm Ria aertart Wi A suik@ent
(apoptosi s prAMt&SfthEAkBired BEEEPEIITSHY R htion of the salt in a conven-

tional manner. The free acid can be regenerated by bringing the salt form
> into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

10 otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptabie salts of this type,
15 the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine,
diphosphate, disodium and trihydrochloride, but this is not intended fo rep-
resent a restriction.
20 .
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 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
O 25 pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
30 desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

35 The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable salts and
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dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
10 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
O units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
15 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.
20
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
O 25 or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

active ingredient with the excipient(s) or adjuvant(s).

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

- water-in-oil liquid emulsions.
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example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.
10
Capsules are préduced by preparing a powder mixture as described above
O and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
15 cium stearate or polyethylene glycol in scolid 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 medica-
20 ment after the capsule 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.
O Suitable binders include starch, gelatine, natural sugars, such as, for
25 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricanis used in these dosage forms include sodium oleate, sodium
30 . stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
35 granulating or dry-pressing the mixture, adding a iubricant and a disinteg-
rant and pressing the entire mixture to give fablets. A powder mixture is

prepared by mixing the compound comminuted in a suitable manner with a
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for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to

10 granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate sailt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.

15 The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed direcily to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer

-0 consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
O 25 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
30 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

25 artificial sweeteners and the like, can likewise be added.
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The compounds of the formula | and salts thereof can also be adminis-

tered in the form of liposome delivery systems, such as, for example, small

10 unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles.

ple, cholesterol, stearylamine or phosphatidyicholines.

Liposomes can be formed from various phospholipids, such as, for exam-

15 The compounds of the formula | and the saits thereof can also be deliv-

ered using monoclonal antibodies as individual carriers to which the com-

pound molecules are coupled. The compounds can also be coupled {o

soluble polymers as targeted medicament carriers. Such polymers may

20

encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmeth-

acrylamidophenol, polyhydroxyethylaspartamidophenol or polyethylene

oxide polylysine, substituted by palmitoy| radicals. The compounds may

furthermore be coupled to a class of biodegradable polymers which are

O 25

suitable for achieving controlled release of a medicament, for example

polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, poly-

orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and

crosslinked or amphipathic block copolymers of hydrogels.

30 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

35 terms in Pharmaceutical Research, 3(6), 318 (1986).
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TNF- al pha agoni sts/  antagoni sts Viruljzin (Lorus Therapeutic: Revimd
( Cel gene) e 9@@8@&%@; aer%YSZB'i@V%NS?OPCT/ EP2009/ 005172 - 50 -
WO 2010/ 017870PCT/ EP2009/ 005172 - 51 - Tyrosine kinase inhibitors

| matirg b (Novartis)Kahalide F (PharmaMar) Lefl unonm de(Sugen/ Phar na
CEP- 701 (Cdphidhemeatinerbolrtbe gyeephethenpxzmia3issasior azamptsalioukts 18
(M1Tenium 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.
10 Alternatively, the active ingredient can be formulated to give a cream with

O an oil-in-water cream base or a water-in-oil base.

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

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth
20 encompass lozenges, pastilles and mouthwashes.
Pharmaceutical formulations adapted for rectal administration can be
administered in the form of suppositories or enemas.
C 25 Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a patrticle
size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
30 passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in
water or oil.
35
Pharmaceutical formulations adapted for administration by inhalation

encompass finely particulate dusts or mists, which can be generated by
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. Pharmaceutical formulations adapted for vaginal administration can be

administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

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

granules and tablets.

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

formulations which are suitable for oral administration may comprise fla-

vOurs.

30
A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the

35 nature of the formulation and the method of administration, and is ulti-

mately determined by the treating doctor or vet. However, an effective

amount of a compound according to the invention for the treatment of neo-
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be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six} per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
10 of a physiologically functional derivative thereof can be determined as the
O fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.
15
The invention furthermore relates to medicaments comprising at least one
compound of the formula 1 and/or pharmacedutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and at least
20 one further medicament active ingredient.
The invention also relates to a set (kit} consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
O ceutically usable salts and stereoisomers thereof, including mixtures
25 thereof in all ratios,

and

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

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

35 mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.
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si mul t aneous, consecutive or separate di spensing of the individual
conponents of the treatnment. Conbination products of this type enploy
t he conpounds according to the invention. ASSAYS 35The conpounds of
the formula | described in the exanples were tested by the assays
descri bed bdlS and were found to have kinase inhibitory WO

2010/ 017870PCT/ EP2009/ 005172 - 53 - activity. O her assays are known
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or peptide gayRY lI . t*}s?olggﬁéw gg?étﬁhﬂl% daditRador cﬁ]t}ﬁelpﬁﬁﬁé aﬁgn%-fp

(32P- AP, 33P-ATP). case € presence o an in

conpound, a& mﬂdmaﬂnerﬁdoothaﬁreﬁnmrgmlp,remntmm cancat. IPrefmrecbearcmo—
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small-cell lung carcinomas, pancreatic cancer, glioblastomas and breast
carcinoma.

Also encompassed is the use of the compounds according to Claim 1

O 25 according to the invention and/or physiologically acceptable salts thereof
for the preparation of a medicament for the treatment or prevention of a
disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,

such as retinal vascularisation, diabetic retinopathy, age-induced macular
30 degeneration and the like.

The use of compounds of the formula | and/or physiologically acceptable

saits and solvates thereof for the preparation of a medicament for the

treatment or prevention of inflammatory diseases also falls within the

35 scope of the present invention. Examples of such inflammatory diseases
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ED nal concéletermined by thepessen slglledslrpme at wibpupmmjusseffprt. of Met
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ase/ substat say. buffer 0n enz
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55 - pts = 7.%epation of & m@@lqa@@ﬁdomheﬂmtmarm@y prestemion ¢if aefing vas-
cularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory

20 diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,

O likewise falls within the scope of the present invention.

25 The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-

30 eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-

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

35



560 mM Titriplex 11l (EDTA) 33P-ATP: Perkin-El ner; Met ki nase:
Upst at e, weptorodrs7ol4- 526, Stock 1 pg/ 10 pi; spec. acti wvidiyeodo/ddsmg;
10-Poly-Ala-3@ u-Lys-Tyr, 6 : 2 : 5. 1. ,gigma Cat. No. P1152 In-vivo
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our keeping conditions for 7 days. Each nouse was subsequently
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mg/kg&f "ASG" or " | ved..in the, vehicle
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2010/ 017870PCT/ EP2009/ 005172 - 56 - Above and beI ow, all tenperatures

g? indicated in C. In the foll owi ng exanples, "conventional work-up"
a

ns: WaterPIJe?ergﬂgg I(,?H%%g ?c?fVY krﬂ\%epH is adjusted, if necessary,

to val ues betweeén ep At ing on'5 the constitution of the
end product, the m xture is extracted with ethyl ace- tate or

di chl oronet hane, the phases are separat ed, the organic phase is dried
over spgi um sr@mrﬁﬂeeﬁalveoéam%yé@lo sampokads o the forimyila |; And RhpraR-

chromat Ogra%\ﬁtuﬁﬁle)ﬁpéétﬁg %ﬁé aﬂﬂds/t 'Pe)bn‘fér%%fm@@oﬁﬁk}gﬁmg Rixty@sUes on

silica 10gel aceta rret ha Ss spectronetry
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(M+H) + 15Mel f1 | AsU \ Kk Vv al 11,1 APC (at nos her|c
b eobur e ohdff 118 PrepAEUAN O memedetieler Risbierfienal gjseasmen
met hods: 20 Ayatihdskrited by inhibition of tyrosine kinases by the compounds accord-

20 ing to Claim 1.

Particular preference is given o the use for the preparation of a medica-
O ment for the treatment of diseases which are influenced by inhibition of
25 Met kinase by the compounds according to Claim 1.
Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.

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

stomach and/or the larynx.
35
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15EXANMPLES Preparation of benzvl alcohols 20Preparation of
f 345- ( 3- di métB{RTERES EptusihexTpry givende the uge forbeirdatmenihaba tamogoof WO

2010/ 017870REIhERePId BRdie sys?eBm, prefel%gly for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

10

O The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent” relates to any agent which is

15 administered to a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
20 or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:
(1) antiproliferative/antineoplastic/DNA-damaging agents and combi-
O nations thereof, as used in medical oncology, such as alkylating agents
25 (for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
30 gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamyecin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for

35
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,
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3-(5-nethyl -1, 2, 4- oxadi azol - 3-yQbenzoic acid in 150 m of nethanol,

?;t}j t he m xttorseofi u-reduciaseytsuchastividstéride; 18 hours. The reacti on
X

ture is cooled in an ice.b , _Wwater Is adde t he product  is
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LCMS 219. Step 4: 25 150 ml of acetic acid, 150 ml of water and 50 ¢
of wat¥y - noinsigeRawiyatardreeptar 8irgtigbH to a sol ution of 327 g (1.47

nol ) of met 3- (5= Vir 4: 0 iazel -3-yl)benzoate .in,3 | of
Tet hanol | an)t e BB dofyiTAETAGE Jp* ARG B Pplpls

t enper at ur e ja¢lddeigh@sthiaktar anitiesdiscegrolith fasiofrecdptbsaodidsefed of f,
and the filtrate is evaporated. The residue is taken yp in tert-butyl

net hyl et hereXaRle dae aptitarab? antibegitrasiuzemed [blercaptinn” kand thenantrhe

R e B A T e s

- Step 5: 2.Knadsevihhibioreahd serinefiaeedink Kindss dhibiforoebhexacelsphigii on

are added drogs;%# se wWiith stirring to a suspension of 259 ? 1.09 nol)
of 3- met hoxyesr PldRIeridrEdl grpwihhiagiardamlytor sxampis EGRR Tamilvinrg- of

({2-di met hyl &M@ RPiade inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-

O (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
] 25

ethynylphenyl)-8,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
0O8I-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the

30 hepatocyte growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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dried in 25(aifjuo: =BticEndey thevapipy| foresample Yhodeenbkicharadirdcsi tortheni sh

crystals; L 17. Step 7: 3032.7.m (445 mml ) of thionyl chloride
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gr?l ori ge andepkicesen ohabesri?hgmes,sﬂcm;g_(mrMEﬁ wfabenizon BRCA1

oride are ter,. each addition, ,the reaction mxture
TS otirred & HYCARLLEME @IS HirECRa ST MiesaOane S aBrRcES!
vacuo Lo a WOcHES BlbsahRitig oNGRBMYAHREIORATERORRH:S0%) EPhadériad00
m . The resultant precipitate 1s filtered oftf and dried I n vacua:
met hyl153- ( 5-Nitigedugiaserendydia-andyapireaches for dscrbasingipsiicot ideranse to
LCVMS 231. 5Ste - A soluti,o kept under nitrogen, .qQf 6.1 26.5
o) ot oo Briktan PlhersRl s s itk HERE R Taaca dgte ¥t
ol ) of trigygyeauphosphine and 4.76 m (39.8 mol) of
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bath, and 8.( ni ineBIretherspy appreachsasp inntyding.zfodcsampis; gixativo and

sl ow y adde ] ' tirring. After stirrir t .00

Cenperay ur o MO Bathe 1 indrkpl g ki Rimodebl Y pAlRR e Yacuo.
The resi due defispaudh a4¢ aaadfceadmesth &litckihes AiRhBtarRGKFAR UihsrRAikin
aqueous potassi um hﬁjrogensul fate solution. The aqueous phase is
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of The ~Art SheitiqaaStls N BRI Belavi Al Piseribig dut Mgbexpiushol.

sat ur d aepemip iU ' re (added dropw se. The
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V\hiteﬁystals; mp. 103- 104C, LCVMs 288; Rt. = 1.76 mn (nethod A).



The foll owi ng can be prepared anal ogously:
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Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthe
Tetraplatin BBR-3464
Ormiplatin (Hoffrnann-La Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate

Capecitabine
S-fluorouracil

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
6-Thioguanine
Cytarabine
2-fluorodesoxycytidine
Methotrexate

ldatrexate

Deoxycofermycin
Fludarabine

Pentostatin

Raltitrexed

Hydroxyurea

Decitabine (SuperGen)
Clofarabine (Bioenvision)
frofulven (MGI Pharrna)
DMDC (Hoffmann-La Roche
Ethynylcytidine (Taiho )

Topoisomerase
inhibitors

Amsacrine

Epirubicin

Etoposide

Teniposide or mitoxantrone
frinotecan (CPT-11)
7-ethyl-10-
hydroxycamptothecin
Topotecan

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)

Pixantrone (Novuspharrna)
Rebeccamycin analogue
(Exelixis)

BBR-3576 (Novuspharrna)

Rubitecan (SuperGen)
Exatecan mesylate (Daiichi)
Quinamed (ChemGenex)
Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-
tpsen)

TAS-103 (Taiho)
Elsamitrucin (Spectrum)

BNP-1350 (BioNumerik)
CKD-602 (Chong Kun Dang
KW-2170 (Kyowa Hakko)
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Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide

Deoxyrubicin
Valrubicin

Daunorubicin (Daunomycin) Losoxantrone

Epirubicin
Therarubicin
[darubicin
Rubidazon
Plicamycinp
Porfiromycin

Cyanomorpholinodoxorubici GPX-100 (Gem

Mitoxantron (Novantron})

Anthrapyrazole
Oxantrazole

Bleomycin sulfate (Blenoxar
Bleomycinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)

Pharmaceulticals)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)

Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

SB 408075 (GlaxoSmithKlin
E7010 (Abbott)

PG-TXL (Cell Therapeutics)
[DN 5109 (Bayer)

A 105972 (Abboit)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)

Ischomohalichondrin-B
{PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-6108 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)
CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

inhibitors ZD-9331 (BTG)

CoFactor™ (BioKeys)
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DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziguone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O8-benzylguanine (Paligent
Thymectacin (NewBiotics)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Labs, Tipifarnib (Johnson &

transferase lonafarnib (Schering-Plough Johnson)

inhibitors BAY-43-9006 (Bayer) Perillyl alcohol (DOR

BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)
MS-209 (Schering AG)

Zosuquidar trihydrochloride
(Eli Lilly)
Biricodar dicitrate (Veriex)

Histone acetyl
transferase
inhibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethy!t butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo- CMT -3 (CollaGenex)
ratories) BMS-275291 (Celltech)
Marimastat (British Biotech) Tezacitabine (Aventis)
Gallium maltolate (Titan) Didox (Molecules for Health
Triapin (Vion)

TNF-alpha
agonists /
antagonists

Virulizin (Lorus Therapeutics Revimid (Celgene)
CDC-394 (Ceigene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immunomodulatorg

Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)

{Biomira) Cancer vaccine (Intercell)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)

Norelin (Biostar)
BLP-25 (Biomira)
MGV (Progenics)
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Erlotlnlb (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) €225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)




30 filtrate is acidified using 10 m of 1 N hydrochloric acid. The
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and dried in vacuo:
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Cllengltlde (integrin an- Rituximab (CD20 antibody,
tagonist, Merck KGaA)

Genentech)
SR-31747 (l.-1 antagonist, Gemtuzumab (CD33 antiboq
Sanofi-Synthelabo)

Wyeth Ayerst)
CCIl-779 (nTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth)

promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
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WX-UK1 (plasminogen
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ProMetic LifeSciences)
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SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,

TransMID-107™
(immunotoxin, KS Biomedix
PCK-3145 (apoptosis
promoter, Procyon)

Pharma) Leo)
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Tetraplatin BBR-3464 (Hoffrnann-La
O Ormiplatin Roche)
25 Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacylidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
30 5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGl Pharrna)
35 Methotrexate DMDC (Hoffmann-La Roche
Idatrexate Ethynylcytidine (Taiho )




15812 ny

(3.06 Mol ) of [3-(5-bromopyrim din-2-yQphenyl i net hanol
722 mg (4vSG010%4P1s¥o of tert-butyl
m of DMF, and 160 ng (0.61 mmol) of tr
nmol ) of potassium acetate and 1.28

and

N-al | yl carbamat e are spsperdesioosiy216
ﬁphenylphosphlne, 1.8 g (4.6
59 nmol) of

tetra-n-butyl ammoni um chl ori de are added The reaction mxture is

degassed and flushed with argon,

and 20137 mgy (0.0.61 mol) of

pal I adi ung|
m xture is |
filtered of{
added to waf
over sodium
wi t hout furf
(methdd A);

{342- ( 3- hydr
2010/ 017870¥
tert-butyl {
ylJallyl}cat
tenperature

conprises 56

%%ﬁgﬁ*’ﬁ{e?%oc f

rough ki ese
er and extract
sul fate and 25
her purificatig
LC-MS: 342 (M
oxymet hyl phenv
PC. T/ EP2009/ 00
(E)-312-(3- hydr
bamate are dis
for 17 h with
% of Swater) un

a,qg%g GREer an argon aR
g] After cooli ng,

th suct [ on ﬁ t'eS(Da|)|(ch;)
3‘%% o Psce ";a'é C@ei ”}')i’gr
X ré% o(i ;ﬁ“?( Hp| Biflogiotecan ( %a

'5‘ hyl-10- Preparatlowsﬁﬂ)tert but yl

rPxycEmaPietigdinr opy 1IYASIHRA (Rt e WO

hlgoteca® - 280 ny (0. BsamitLigindSpectrum)
Deyraebkahgt@opppardet) d107888 (Merck & Co)
sRixaattohs (NOvidpHefrrBE)FBNFhaBsm (BloNueGsFik)

3Q@b€&a@ﬁ ydih ahblbgleon 8KD-862¢8hBA l(lﬁl%)ang
ylydrogen at nosp W‘?W@ Ry6 31{

@é‘&f upet&en)

filtergd off with suction, g,‘ evaporated’to yness
Yield: 289 g HPEE—Rt—= %.Bwéﬁfe.’. '?J"L‘I%egi/ﬂ?ﬁ—te%—::;&a—wﬂ-e—
\ I‘epal‘atl Y of
- 1.5- (4-mp P‘H i%n%r azi n- 1P§FY Y‘Fﬁ‘d‘f\ﬁt'@mY‘F'%émﬂqaﬂ'@Phanol NVP
K co8 CH Ibioticsst ep 1 Doxor icin (Adriamycin) = Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
15 Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
20 Porfiromycin MEN-10755 (Menarini)

25

30

35

Cyanomorpholinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)

Antimitotic agents

Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)

Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)

Cemadotin (BASF)
TXD 258 (Aventis)

T 900607 (Tularik)
T 138067 (Tularik)

Vinflunine (Fabre)

Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
RPR 109881A (Aventis)

Epothilone B (Novartis)

Cryptophycin 52 (Eli Lilly)

Auristatin PE (Teikoku

D 24851 (ASTA Medica)
ER-86526 (Eisai)

Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)




10.2 ¢

(35.9 Mol ) of met hyl

3- [ 5- (di med bybamsmenet hyl eneami no) pyri mi di n- 302-yl ] benzoekE2089/€05172

suspended in ii

of met hanol .

5.3 M (1Q4 3 mmol) of fumi ng sulfuric

acid are added dropwi se with gentle cooling (about 5-10C) (note,

strongly exotherm c reaction).

When the addition is conplete, the

m xture is stirred firstly for 30 mn at RT and subsequently at an

oi |l -bath ter
HPLC. After
dryness. Thg
2010/ 017870%
150 m of 1

merature of 35
20 h, the cleatr
2 residue is di
PCT/ EP2009/ 0051
N NaOH and 2 x

B6rmdie) reaction is f BNFOWFS7hBidTR@mRerikY
BVERLA755E(BIAY) sol ut l e&-&%r@meqwle@n@

acetat
Qver sodlu

evapor at ed.
(MtH) 9 5 St ¢

M Al A ’.) Fa il HD
Ll 2 e O— T

:n? 7'—'\Q(1n

9 m'ml\ of

‘A"'
g;un 1%(% rH)th 2
maf h\/l

3- (5- am nopy
2.599 (18.5
bi s(2-chl or (
is stirred §

Arematase2- y1 ) b
mdditoraf pot as
pet hyl ) et hyl am
it 120C for 15

and
LARiRagiutetinile sol ved Exemestan of NWP,
siefreacde bonat e and 3. 68tarmegtas. (BIQMedlpm@B)
nénastdazoddn| or i de are a¥ikl11 Memanspehdi on
nFormckestaan ar gon at nosphere. The m xture i g

subsequent |

stirred at 14

Cfor a further 12 h. After cooling to

room terrper<
wat er .10The

:Lﬁlrh

Y@ Hj;}léf&% Y

Lant “precg

\Pgr;_?\eﬁ‘egéb‘ rgE!r !Lﬁllyzt T e idi%éie%ﬁgﬂmia@}

with suction

I dIIL UI S=—=¢€af U

Lohtly el n

é@ggl guhr
[Ta LV cnlllflnnl extract ]

ted—wth -2 x 200

@% NaOH The
et hyl ace
saturated s
evapor at ed t
20f urt her w
2.11 m/; (1
of nethyl 34
di ssol ved i1

pdi um chl ori de
o dryness and
t hout further
et hod A); LC- MBS
15- (4- net hyl pi p
n 16 M of THF,

i oo | b

Siaim{charinaian ar Malps ABU0GB ater
>@|Llf@$f6ﬁ’”d%lr($@ﬂebver sbieinatienah at e and
interaationalhcuo. The pr Apazigupee (Spettadm
pAilbiuimin at 328 (Iswtagled: 8BBangacdiRicGis) Rt .
SaiL8ofdfH) . 25Step 3: OBEenayIgLANTRe (FPaligent
=T|ﬁt»;mﬁctécw Buait:de)n 2-yl]- benzoate are

di i sobut yl al

um ni"um nydride

IHI— are aaaea GfOpWI sSe dal 100m

terrperature
for 1 h. A f
di i sobut yl al
reactizgn m
saturated s«

Ies&llc react

30 13. 8
ﬁﬁpﬁeﬂ?ﬁ%ydrl de

mfytgtqrg stirre

ydium sulfate s

“@ug) 2 °“I{)§'\b°""T s (.'Jctn HesH & ore
1°f‘ﬁ af @CQGHBQ‘&!O 'b W@%J”)an d the
iBAY-4%9R0P 4RB¥RRt ur e £6FIM Alcohgl POR

lution_are added to tBOR@E) on ni xture

with ice-cog

whi ch i s theRuBfsinhibiteds f o

dri ed over

2010/ 017870RCT/ EP2009/ 0051

roduct
i hod

4-12- E% hydr AXvERLD

K2CO31 NMPO

30

ol i ng.

Di chl oronet hane is added to the gel ati nous m xture,

CBU-h{@BArhdrmd)er ed. Zdseqditiht triatdrdchloride

sodi um sul fate aTngriQuapopaimeta) WO  (Eli Lilly)
_ [1S-789 (Sohetirdy AGY0 MUBirkRYEPYWicR IEQVeﬁaﬁ)
IS reactecl Turtner W Thout turthner purlrlcauon H 1. 0o

285
eny

Alstolr ﬁ ﬁﬂ]

inhibitors

LIUII U

giﬁgl?ﬁton har p' per

MS-275 (Schering AG)

B e

Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside

Neovastat (Aeterna CMT -3 (CollaGenex)
Laboratories) BMS-275291 (Celltech)
Marimastat (British Biotech) Tezacitabine (Aventis)

reductase Gallium maliolate (Titan) Didox {(Molecules for Health
inhibitors Triapin (Vion)

TNF-alpha Virulizin {Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)

antagonists

35




NH2IH 15 HO Nr) NtOcki< Step 1: 3.2 g (13.95 nmol) of nethyl
3- (5- am RAPYFibBIAF$- 2-yl ) benzoate are di ssol ved in 80 niicngﬁpjhlhﬂ?@gsfl—,zm
g (25.96 mol) of bis(2-chloroethyl )arrgt())nl um chl ori de and 3.

(23.73 nmol ) of potassium carbonate are&Ydadded. The suspensi on |s
stirred at 130C for 7 days under an argon atnosphere. The reaction
mxture is filtered, the filtrate is stirred into 11 of diethyl

gther, duri ﬂﬁﬂ qAreS| (A an O"Y § h ﬁise
t My §9§8§j9§2 V%5 SVIRRERE, ot
L‘Zt 3?2?;3 EEE?&% robZﬁg @aﬂﬂ a&f% 8§££re Zgged to the resi dug

the Organi C cnnnr fnrl nff :xnrl fhn Qﬂllﬂf\llC nh:\cn |c :\g:n a
extracted wLth _Rﬂ_ﬂ n1_ nf e h\/I arfar ate_ The nrnanl_(‘ r_)h;?qpq_ are
combi ned, dif Retingigecid odi upreetinde (datinewmgor at Alitretmn {ldgpadk | s
react &gl f ur{ resepignaganistburdotesonpr k-up. Yield: 2.4 g; HPLC Rt. =
2.07 min (nmethod A); LC V5]LGEI1§3H)igand)O

2010/ 017870RPCT/ EP2009/ 005172 - 72 - Step 2: 2.4 g (5.4 nmmol) of

met hyl  3- (51 %Wn%ﬁidﬂulatblrspwténﬂrghn 2-yl')benzoatl §ek§sdtheIRers®y (ARos

m of DWF, 2.98 g (21.6 mbh) . Qﬁr;%gﬁg.ﬁ %ﬁrbopg xa(ms aﬁa a%e

mmol ) of diqtert-butyl dIC
stirred at roomterrperaturt,A The reac ure |s
filtergd, and the filtrate CROLH G Gﬁ‘féere% ?Jﬁ) gl
200 m of efhyl acetate 10ando®d3n of sat ur at ed §88?EJY§CC‘”9 tercell)
@dr ogencar bonat e sol ution CTH@%E@\%B@P@@&@QM sNeggjiy Biestadf f and
shed with|50 M of 1 N HGIRXe# {ledanwwveRx3odi um BLPt26 Biamira)
evapor at ed. |The product i s|PERe®@H(FeplinhBiotedh) hoMGY (Ptdgenics)
purification. Yield: 1.1 g]SyirtHovax t8coimes (TEL hiBiABthinL{DoVBtailp99
(MrH). 15 Step 3: 862 ng (2nddunppl) of tert-butgl|-Thera (Vasogen)
442- ( 3rgret hoxycar bony! phen) ﬂ%ﬁddﬂﬁé‘ktécéne 20TL
yl ] pi per azi ne- 1- car boxyl at ¢,s ssolved in 15 m of THF, and 10.8
b

m (10.8 nmml) of 1 Mdiis UQ&&hé‘TGQdede in THE are added at

roomterrpercuurc The IUd.b o xture +Ss—Stt++ea—at—roomtenperatur
for 1 h. 3 ™ sat sodivmsuwfatesolution are addedto the

J(At T LCU wav v pwpw |

reaction m H@f@oﬂﬁ G ce- (Qgpfrﬂ%en%o n of di chF&?q}H%?rP?ane and 5 m
of methanol | APERANE!t o t hEOTBSFIadeesiRgENs xt uMethyipiedRisaiongen
stirreg for |2gemsn and fi | { GHwayleestragiobugh ki esBredisolaneh suct i on.
The fiTtrate is dried over |shdiainaniséfat e and evApunaglatkthifilider esi dug
is dissolved in dichloronefhienestrdi | t ered, and t heupidiitieate is

evapor at ed. |The product is Hg@@ggrdgégtdrgnewthoq;osbpgmher
purification; yield: 30677 g@probdC. 2.66 mn (nmegpfigshefn: LC M. 371

(MtH) . Medroxyprogesterone Bicalutamide
C} Testosterone Flutamide
25 Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
30 Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Theratechnologie! (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)

35 Hypericin




WD 2010/ 017870PCT/ EP2009/ 005172 - 73 - Preparation of

(345-11- (Wo bmopighe n- 4- vl et hyl) - 1H-pyrazol - 4-yl | pyri m dpdr/2paoddoosi72
phenyl ) net hanol Under an argon atnosphere, 2.82 g (10 nmol) of

[ 3- (5-bronopyrimdin-2-yl)- phenyl]rnéthanol are dissolved in 100 ni
of ethylene glycol dinethyl ether, 15 3.38 g (10 mmol ) of
4-12-[4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2-yl ) pyr a-

zol - 1-yl ] et NYUIJEHPRPLEEE afphtthild INEvARE) MTOT) O hBiIROFZPREHIEMar)
hosph .
B 3%% At 7 Cai

twi ce and fl

. . . . : < lon)
bi s(tri phenyl phosphi ne) pal | I | oride ar Ei eplg%g
mxture i s agai n evacuat ed qkﬂiﬁgﬂ@ eaﬁggnq. Thék%%' Hembn) ¢ yre
is stirred at 80C for 16 hogheinNFhENCRgRR IGRCK i%s(NOVBIHRd wi t h
di chl & onet hane and water araNeftiniRiEerhr ough cBhepexodiglOor gani ¢

phase is separated of f, washedalamine (gevsacmgyai n, Trasduzigahi(cepaatesh) s
dried over 25sodi um sul f at eSbbd16\(Bparseid) t o dr g225gImTlme)esi due i S
recrystallised fromisoprop8béb6e8yPabdnaday4 g, HIMSlab3@erigitdébh)
The fol | owi ng conpounds canzZba190 epsisdemsta) 0goUMDYX-Ha SN A18%ES
the 30crude|products are puppbued (R¥trdBamsc0f Ccobommadmept@Hygr aphy
on silica gel. WD 2010/01F : %ﬁggg%?o 172 447 ( é%d No.
Name aqg/ or |structure LCMS 6 ova'rfﬂs) n HOA SEGF (Rbgenix)

- GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)

O EKB-509 (Wyeth)

EKB-569 (Wyeth)

Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

15 Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) tnhibitor, Dong-A)
CV-247 (COX-2 inhibitor, ivy Tirapazamine (reducing age
Medical) SRI International)
20 P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCeli™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
C GlycoGenesys) Active Biotech)
7 25 G17DT immunogen (gastrin Seocalcitol (vitamin D recep
inhibitor, Aphton) agonist, Leo)
Efaproxiral (oxygenator, Alic 131-1-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
P1-88 (heparanase inhibitor, Eftornithin (ODC inhibitor,
Progen) ILEX Oncology)
Tesmilifen (histamine Minodronic acid (osteoclast
30 antagonist, YM BioSciences inhibitor, Yamanouchi}

Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)
Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,

Ribapharm) PharmaMar)
Cilengitide (integrin Rituximab (CD20 antibody,
35 antagonist, Merck KGaA)  Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33 antiboy
Sanofi-Synthelabo) Wyeth Ayerst)




*

HO 0 350
al cohol swo28p@p7810 16.5 m (227 mol ) of thionyl

15Pr epar at i

on of the benzylam nes fromthe benzyl
chl or POER089/80GHEd

to 3.66 g (11.6 mol) of {3- 30

- 52 -
[ 5- (2- mor phol i n-4-yl et hoxy) pyri mi di n- 2- yl ] phenyl ynet hanol ,
m xture is stirred at

room

and t he

tenmperature for 30 mn. D|ethyl ether is

added to the reaction nixture, whereupon a precipitate forns. The

super nat ant

acetonitril e

suction, was
4.0 g; pal e
WO 2010/ 0178
di -tert-buty
net hyl® ket of
the m xture
4-{242- (3-ck
29 ny (0.22
reacti on m
for 6 h. Thg
W th ethyl &
acet atd) The
hydr ogencar |

por at ed.

t he cruds
t enper at ur e.
and the resi
W th ethyl @
sol ut i'th ang
or gani ¢ phag

510 ng; Rt.
c
20
O
‘ 25
30
35

acet at e,

acet at e,

is decanted of{
, and the crysf
shed with aceto
bei ge crystal s;c
370PCT/EP2009/0
ininodicarbo
e, 2.64 g (8.10
is stirred for
1l or onet hyl pheny
mol ) of lithiu
ture is stirreg
> reaction m Xt
the fil
2 organi ¢ phase
yonat e sol ution
5 m of dioxang
2 15pr oduct, and
A precipitate
due i s dissol v
adj ust ¢
| extracted twi ¢t
bes are dried o
1.52 mn; LC

N

1Ei(l%Ll lnﬂj

CCl-7Z9r(asiOR&inssest | r PEP (haemaiOpaiesisf
ahibitcergditgre filt er gebradet fPaiiagenesis)
Edy ﬁiH’Moret FuABE™ Eﬁ(ﬁ»‘éisanY' eI d:
e T
G

1 (POE: Vﬁhfﬂptc% cP¥h
:(l)(fiAB bg}r??car r g ?sarcoma agen
Wiy BiRscieneeind

g i m di n- 5-yl oxy] eP

He are subsequenfansMiEéa’ ™rhe
1(msmm@gemmcﬁn@t@r at ur §moungtexin, KSoBigmexiC
iindibiter f\Milery ed, and t REK-8348 (apoptosmshed
PB&U&OES{PMMBM&M apebrabies dPiroegtonn et hyl
ProMesdhEfle 9EiBRcsAt ur aD%@arﬁ@Qtélé‘(apoptoas
BBﬁeX\&’hﬁL rdfea88nfaV er pafHbiem Selh) at e and

ng

'|nﬂ [Ieﬂfuu HO i @I—fﬁ @éé Bldxicdgest
F{ e1'f5 Hé@rsf ufsatr{t %Egofi g% d of f,
A i Sl
LG T"z*aﬂ“%‘? 2% ﬁiﬁﬁ?]
awf? &t IR %N< Mpia( &@srcmaaten
B - H¥bian faCéareamNMﬁdrat ed. Yield:

VBoit F heragutics Al t er nafpesisg (apgitosis poomet
Midostaurin (PKC inhibitor, ILEX Oncology)

Novariis) Urocidin (apoptosis promote
Bryostatin-1 (PKC stimulant. Bioniche}

GPC Biotech) Ro-31-7453 (apoptosis
CDA-Il (apoptosis promoter, promoter, La Roche)
Everlife) Brostallicin (apoptosis
SDX-101 (apoptosis promot promoter, Pharmacia)
Salmedix)

Ceflatonin (apoptosis

promoter, ChemGenex)

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.

ASSAYS

The compounds of the formula | described in the examples were tested by

the assays describe

d below and were found to have kinase inhibitory



) NH21 sl| - D. Thsl esTh 30 5.20 g (14.0 nmol ) of

4- {242- ( vekitoworses hyl phenyl ) pyri m di n-5-yl oxy] - et hyl }or/prashd/esizar e
di ssolved in 36 m of 25% anmoni a sol utghon and 36 m of n-butanol.
The reaction mxture is irradiated in the mcrowave at 35120C for 20
m n. The organic phase is separated off, and the aqueous phase is
again extracted with butanol. The conbi ned organic phases are WO
2010/ 01787 0RCTviRPA0Mer @85dyare Kitown frohethediteratsedandteult frasdily lbeand

the butanol is_distjll eﬁ% of f under reduced pressure, and the product
i s subsequemariproieddy e RerRPRRKIgE e FRASPR JaLEYaMAL, al et
further wthpu Highl £t 1300 o+ Wi €l:d5; 2. . . &bV e
synt hesi s f@"ﬁ%ﬂé%%%i g?i@? 1(:)?;"gﬁﬁ%ﬁimin%’ng(%gen@b%ﬁéﬂg%gﬁbl S
Step 1: 205.8hap €18, AmioalnpeoRes. 18:4435-4441; Ausprunk et al., Dev. Biol.

[ 3- (5-Br omopyy i i di n- 2- yOphenyl | me ol and 3.05 0..Z ool ) of
pht hal i ni de%ggaé%&goé\'%g)qr}? %@n& I?‘g‘]’- ﬁﬁﬁ?eéﬁ@géﬁégﬁwg@s@ et
pol ymer - bound 44 ivphs Ay 530 ine (3 nol/g) are added, and the m xture
i s shaken at r'oomten%erat S)rag)'for 15 min. 4.78 g (20.7 muol) of
di -tert-butyl azodicarboxylate is subsequently added and shaken at
room tenpergture 25under nitrogen atnosphere for 18 h. The reaction
mxture is W??%‘r"@d‘:'e?h%f ﬁ’%:kmﬂ-:sg‘? acibhed intensively with DVF and
DVF/ netthanol , and the filtrate is evaporated. The residue is taken up
in ethyl acetate and washed with water, dried and evaporated. The
idue is purified by neans of columm chronmat og- 30raphy on silica
ggls HPLC:. Fccordipg4e the mamubadtorers) dataqviet, 3dive30@stats Hatalgep No.

e et N e N

70C for 18 hpsévtarqs a6 ; ®erubde?da)ldnd BuBidy lert ety HROfhasardpRiced
sodi umsydr ogen- V\D@$2010/017 ?50% /EP2009/%%|5172 _rﬁt% - ca?%%ngte

sol ution. TH&Irbicgten asphaieaminal Sklisrtagoed” se¢omibinastihamanpueteain édaby

means of col ] silica gel; HPLC. Rt. = 2.11 mn
(et hod A), WE&%@%%%&&B%M foll owm ng benzyl am nes are

prepared anal ogously to the procedures descri bed:

The kinase activity can be measured using various available measurement

20 systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is

O measured using radioactively labelled ATP (**P-ATP, ¥*P-ATP). In the
/ 25 case of the presence of an inhibitory compound, a reduced radioactive

signal, or none at all, can be detected. Furthermore, homogeneous time-

resolved fluorescence resonance energy transfer (HTR-FRET) and

fluoroescence polarisation (FP) technologies can be used as assay meth-
30 ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho anti-
bodies (phospho-ABs). The phospho antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemitluminescence

35 using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).



Compound No. Name and/or structure LCVS [MtHl Rt. in min 2'a0 | NN
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Flashplate method (Met kinase)

The test plates used are 96-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 ul. The reaction is

10 terminated using 150 pl of a 60 mM EDTA solution. After incubation for a

Q further 30 min at room temperature, the supernatants are filtered off with

suction, and the wells are washed three times with 200 ul of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried

15 out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).
The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-9000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-

20
tory values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:
(\ 30 pl of assay buffer
25 10 pl of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 pCi of >*P-ATP)
20 yl of Met kinase/substrate mixture in assay buffer;

(10 ng of enzyme/well, 50 ng of pAGLT/well)

30
Solutions used:
- Assay buffer:
50 mM HEPES
3 mM magnesium chloride
35 3 UM sodium orthovanadate

3 mM manganese(ll) chloride
1 mM dithiothreitol (DTT)
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pH = 7.5 (to be set using sodium hydroxide)

- Stop solution:
60 mM Titriplex Il (EDTA)

- Bp.ATP: Perkin-Elmer;

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 pl; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 :5: 1. Sigma Cat. No. P1152

In-vivo tests

Experimental procedure: Female Balb/C mice (breeder: Charles River

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 ul of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylcellulose/

100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 pl/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.

Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier calliper, and the tumour volume was calculated
from the formula L x B x B/2.

Keeping conditions: 4 or 5 animals per cage, feeding with commercial
mouse food (Sniff).
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Above and below, all temperatures are indicated in °C. In the following ex-
amples, "conventional work-up"” means; water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on

> the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica

10 gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS): El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"

15 ES! (electrospray iohisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".

20 HPLC methods:

Method A:
Flow rate: 2 mi/min
99:01 - 0:100 water + 0.1%(vol.) of TFA : acetonitrile + 0.1%(vol.) of TFA

25 0.0 to 0.2 min: 89:01
0.2 to 3.8 min; 99:01---> 0:100
3.8 to 4.2 min: 0:100
Column: Chromolith Performance RP18e; 100 mm long, internal diameter
3 mm, wavelength: 220nm

30 Retention time Rt. in minutes [min].

Method B:
Gradient: 4.2 min/ flow rate: 2 ml/min

35

99% (A) : 1% (B) — 0:100 water + 0.01%(vol.) of AS (A) : acetonitrile +
0.01%(vol.) of AS (B)
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0.0 to 0.2 min: 89:01
0.2 to 3.8 min 99:01 — 0:100
3.8104.2 min 0:100

Method C:
Gradient: 4.2 min/ flow rate: 2 mi/min
99% (A) : 1% (B) — 0:100
water + 0.05%(vol.) of AS (A) : acetonitrile + 0.04%(vol.) of AS (B)
0.0 to 0.2 min: 99:01
0.2 to 3.8 min 992:01 - 0:100
3.8 t0 4.2 min 0:100

EXAMPLES

Preparation of benzyl alcohols

Preparation of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yliphenylimethanol
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Step 1:

1382 g (10.0 mol) of potassium carbonate are added in portions with stirring to
a suspension, kept at 30°C, of 500 g (3.40 mol) of 3-cyanobenzoic acid in 8 |
of methanol. 695 g (10.0 mol) of hydroxylammonium chloride are subse-
quently added in small portions at an internal temperature of 40 - 45°C. The
reaction mixture is then heated at the boil for 15 hours. The reaction mixture is
evaporated in vacuo, the residue is dissolved in water and acidified using 37%
aqueous hydrochloric acid. The resultant precipitate is filtered off with suction,

washed with water and dried in vacuo: 3-(N-hydroxycarbamimidoyl)benzoic
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641- met hy¥O 2H00Y1BaX ol - 4-y1) - 1- { 345- (2- nor phol i n- 4-yl et WWEPZOOWOOSWZ
pvrimdin-2-yllbenzyll-1H1,2 3-triazalgg[4, 5-bl pyrazine ("A2")
10Brityr NH, 15 20 Step 1: 800 pl of dii sopropyl et hyl am ne are added
to 400 ng (1.27 mol) of 3-1542-

nmor phol i n- 4-yl et hoxy) pyri m di n-2-yl ] benzyl am ne. 319 ng (1.26 mol)
of 2- 25an raziBas-cdiduriesspyysdaleneCME18dded to this suspensi on, and
the reaction mxture is stirred at 130C for 5 hours. D chl oronet hane
and water are added to the brown reaction solution, the organic phase
is dried ov%s%gi um sul fate and evaporated. The crude product is
purified by of colum chromat o- 30graphy on silica gel. Yield:
396 of brown oi |
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stirred at dwalgfet met’fl@y{pwérw@l@xolﬁsﬁ)bmzom aeides. cofelessarystals,
xture is ted sidue is dissolved in water and

qgut rali sedgﬁzp%g%sgl |L épﬁm hydr ogencar bonate. A brown oil

preci pitates out. The Iatter is extracted with a m xture of ethyl

acetate and a little methanol. The 10organi c phase is dried and

evapor at ed. Seped:of the crude product is purified by neans of

preparidive HPLC, the remainder is reacted further without further

puri fi cati on.83imi(A47 entmofnd-cbnE8nirated sulfuric acid are added to a suspension of

5- (2- mor phal f - 4.yl et hoxy |l be |
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20 suction and washed well with water; methy| 3-(5-methyl-1,2,4-oxadiazol-3-yl)-

benzoate as colourless crystals; LCMS 219.

Step 4:

O

25
150 mi of acetic acid, 150 ml of water and 50 g of water-moist Raney nickel

are added to a solution of 327 g (1.47 mol) of methyl 3-(5-methyl-1,2 4-oxa-
diazol-3-yl)benzoate in 3 | of methanol, and the mixture is hydrogenated for
18 hours at room temperature and atmospheric pressure. The catalyst is

30 filtered off, and the filtrate is evaporated. The residue is taken up in tert-butyl
methyl ether, heated to the boil and filtered off with suction. The residue is

dried in vacuo: 3-methoxycarbonylbenzamidinium acetate as colourless
crystals; LCMS 179.
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Under an argon atnosphere, 225 ng (0.24 nmol) of

6- br onp- WQ 3419007876 - PCT/EP2009/005172
phol i n-4-yl et hoxy) pyrimdin-2-yl]benzylgg1lH 1, 2,3-triazol o[ 4, 5-b] pyra
zine are 25 dissolved in 5 m of ethylene glycol dinethyl ether, and
102 ng (0.48 mmol) of tripotassi um phosphate trihydrate and 55 ng
(0.26 mml) of 1- rrethyl 4-

(4, 4,5, 5-t etPtepei:hy1- 1, 3, 2- di oxabor ol an-2-y1) - 1H pyrazol e are added.
The reaction mxture i s evacuated and flushed with argon twi ce. 14 ny
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t he rgctlorbéﬁzafnﬂdﬁmurﬂlﬂdemwﬁﬁd@@@ (9I08 bR & N2 @RI AHININdALS 1S
extracted with dichloronethane and wth 35di chl or onet hane conpri sing

about 10% of[dieeiRy! Imﬁprﬁ@m@trwé]vml%@lnpbnamymeédlmeihﬂmomgnn@lhsza/o

Do16) 01755 oadbrERheaHIRS aifbardtl 6V 1R RIERAAY of SR Doussen stal Sypthesis

are dried ovZ005%ddiayirs ull babrteasbiphe régstiopymbeaess elerPivapAbaltb \69°C
HPLC, giving 42 ng of 6-(1-nmethyl- yrazol

1-{ 245 ( ﬁ nﬁ?vlﬂqélpﬁz FOULSE @‘t%m gpq[d ,k@pF at this tempera%ure for 3()) min. The reac-
in en
ol P o bt i EhARALOl Aot Bapd4iE! Afdd 0 {4 o
ﬁ? ( gmg% IretidRe(&Dwivsbed IWS@tmlﬁés @utbm‘df vﬂé}eﬂéaérbtm@Whe%égggi&:s
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2H), 3.95 @rse%"ﬁ)om%tﬂyl%c@tétgﬁ m%?%l 3e|§ @ﬁﬁ@f{ﬁdﬂgog hyleneamino)-

6- br ono- 1- 1. 3- (5- br onopyri m di n-
azol or'f 5- blmmdlmé-y{]balzoateﬂs beige crystals; m.p. 140°C; LCMS 285.

Step 6:

160 ml (2.88 mol) of concentrated sulfuric acid are added to a suspension of
20 103.5 g (364 mmol) of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-
2-yllbenzoate in 1.3 | of water, and the mixture is heated at the boil for 4
hours. The reaction mixture is cooled to room temperature, diluted with water
and filtered off with suction. The residue is washed with water and dried in
25 vacuo: 3-(3-hydroxypyrimidin-2-yl)benzoic acid as brownish crystals; LCMS

217.

Step 7.

30 32.7 ml (445 mmol) of thionyl chloride are added to a suspension of 88.0 g
(366 mmol) of 3-(5-hydroxypyrimidin-2-yl)benzoic acid in 1.4 1 of methanol,
and the mixture is heated at 80°C for 2 hours. 20 ml (276 mmol) of thiony!
chloride and, after 2 hours, again 10 ml (138 mmol) of thiony! chloride are

35 then added. After each addition, the reaction mixture is stirred at 80°C for

2 hours. The reaction mixture is evaporated in vacuo to a volume of about




20 ,NBr NH2 NNH | | Br N NH DI PEA 130C, 4h H20 /acetic acid
Na2NC3 63@® 2000826 Step 1: 50 m (294 mmol ) of PCT/EP2009/005172
N-et hyl - N, N-di i sopropyl am ne are addedgHo. 17.2 g (55.3 mml ) of
3-(5-bronopyrimdin-2-yl)benzylam ne and 14.3 g (55.3 nmol) of

2- am no- 3, 5-di bronopyrazi ne. The reaction mxture is stirred at 30
130C for 4 h. The solution is filtered, the residue is dissolved in
et hyl acet at3®0amil Meestesdltani preciitake isdfilered tearat dried o yaoawe niathyr3-6u

over sodiumgsul fate .an aporated. Yield: P = 3.14
M (et hod BPTODETRIREpoatpgre agroypish crystalt: LENKS 23T

2010/ 017870PCT/ EP2009/ 005172 - 82 - Step 2: 23.9 g (43.7 muol) of
5-brono- MB' 13- (5-bronopyri m di n-2-yl ) benzyl ]- pyrazi ne-2, 3-di am ne

are di ssol V%ID% 240 m of water and 240 m of acetic acid (96%, and
30. 1g 437 ) of sodiumnitrite dissolved in 240 ml of 5 water are

added. The 1R XbiBn! RotidceSilodr DAL PURBE A HEfyf ¥ mbuly 319,k BRE

ure | e I’eSI

off with suqﬁyrmmezuyl)beﬁz@his $<D15rggnawmﬂnogtd1¢n'pmq/|prmh&¢ A 4 m|
wi t hout purlflcatlon 10Yield; 15.5 HPLC. R = 28 min_(nmethod O,

LC- MB: [ MrH (38 &ngnol):pfg%;@lémeptbﬁlamlno) 1-propanol in 200 ml of THF Is cooled in an

"7t i Hbol o[ BEg B8 2 oM RN R besdEORY SRS G S oy
(3.67 mol ) aufdest dropwiscl wah SSrring iy stimind at—raoymmzerbluré%rlz hodrs, the

i azol o[ 4, 5- bl razi ne, . 840 4. 04 mol
met hy1[4 (rﬁaap awftefwn%\t n?atgfdsnzaa%x %r%'%ﬁ@eﬁﬂm%@%p@%%

and 778 ng ( ctﬁérd?ﬁ@ﬂh)a r&:ﬁ%tl:l@t&&”éﬁ%é% pBtddsils AGARRR NS ifdtesdRition.

(204 mmol) of water an
The aqueous phase is separated off, adjusted to a pH of 12 using saturated
15 aqueous sodium hydroxide solution and extracted twice with dichloromethane.
The organic phase is dried over sodium sulfate and evaporated. The residue
is chromatographed on a silica-gel column with dichloromethane/methanol as
eluent: methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl|lbenzoate as col-

20 ourless crystals; LCMS 316.

Step O

200 ml of a 1 M solution of diisobutylaluminium hydride in THF are added

O

25 dropwise with stirring to a solution, kept under nitrogen, of 12.6 g (40.0 mmol)

of methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzoate in 200 ml of

THF. After stirring at room temperature for 1 hour, 10 ml of a saturated aque-

ous sodium sulfate solution are added dropwise. The resultant precipitate is
30 filtered off with suction and washed with dichloromethane. The filtrate is dried
over sodium sulfate and evaporated. The residue is taken up in a mixture of
diethyl ether and petroleum ether. The resultant precipitate is filtered off with
suction, washed with petroleum ether and dried in vacuo: {3-[5-(3-dimethyl-
aminopropoxy)pyrimidin-2-ylphenyimethanol as white‘crystals; m.p. 103-
104°C; LCMS 288; Rt. = 1.76 min (method A).
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25 N, N-di net hyl f or mam de, degassed, evacuated and flushed wth

ni t r ogenVeo pupdEs7®f tinmes. 257 ng (0.367 mmol ) of PCT/EP2009/005172
bi s(tri phenyl phosphi ne) pal | adi un(11) clabari de are added, and the

m xture i s again evacuated and flushed wth nitrogen. The reaction
m xture is stirred at 80C for 24 h. The reaction m x- 30ture is
filtered and washed with ethyl acetate and evaporated. The residue is
stirred w t Thesinlioapancdn bedrepaetahdlogdusty: W t hout addi ti onal
purification. HPLC. Rt = 2.96 min (nmethod A), LC-Ms: [ MtH = 448/ 450,
Rt =2.36 min (method C); WD 2010/ 017870PCT/ EP2009/ 005172 - 83 -

1H NWVR (500 (MR podPO-C15) 6 [PPM 919 (5, IH), 9. 07 (gmxZH), . 62
(s, 1H), 8.%2 & 1H, 8.33 (Namdahdiotstlife, J=5.9,| 1H), 7.|6Rt. (tmin
J=7.7, 1H),|7.55 (t| J=7.7, 1H), 6.06 (s, 2H), 3.95 |(s[M8H).| 5 The
fol | o ng conpounds{are prepared—anatogousty ‘
343-1. 3- (5- br onopyr i m di n- 2- Pplenzy11-3H 1, 2, 3-tri azol o 4, §- b] pys azji
n-5-yl |l benzonitrile|("B3d p HPLC. = 3.134 min (jmet hod
A, LCMs: [Ma-H =|469/47T; 6) gh?anj(méth
(s, 2H), 8.73 (s, 1H), 8.37 (s, 1 ~(mN , 7.89 (s, |1H) A)7.76
(m 1H), 7.72-7.64 (m 2H), 7.51 (m 1Hy, 7.47 (m 1H), 2.54 (s, 2H)|

143- (5- bronmppyTim diin- 2-yI ) DENZyl-[- (3
5-di f Ifbr ophenyl)-1H1, 2,3 az&@NS- bl pyrazi ne (['84") 30 HPLG:
Rt = 3.56 min (nethod A) V. k=49 32. WO 549

10/ 017870RCT/ EP2009/ 00?172 - 84 -Nprep fi oRHof
3-(5-bronppyri m dijn- 2- vhbenzv11- 6- ( 1- vgtAYyl - 1H pyrlazol 4-yljoxv) - 1H-|1
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Alternative synthetic route for the preparation of methyl 3-(5-hydroxy-
30

pyrimidin-2-y)benzoate
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500 ng (0.932 nmol ) of

6- br ono- W@2¢19/0bmseeropyri m di n- 2-yl ) benzyl ] - 1H1, 2, 3-t r i agEl/ephodeds] 2y r
azine, 213 ng (1.03 mmol) of 1-nethyl- (4455-

tetranet hyl- 1, 3, 2- di oxabor ol an- 2-y0- 1H-pyr azol e and 396 ny (1.86
mol ) of tripotassi um phosphate trihydrate are suspended in 20 m of
et hyl ene gl ycol 15di nethyl ether, degassed, evacuated and fl ushed

wi th nitrogen ajhunber of tines. 65.4Pd"(gP|63§lch93 mol ) of

bi s(tri phenyl phgfsphi ne aI I adi Br ciNagcogde (15. 2% of P r
added, and theyfr e Vé‘d e acu-a-t—:giagd-fl ushled wit ni/ rogen.
S st"l r

The reaction m xt 80C sthsnobg h\

m xture is extracted with ethyl acetate? atthe organi c pnase is dried
over dodium sul fate, evapora- ted under reduced pressure in a rotary
evaporator and purified colum-chromatically on silica eI 25Yi el d:
38 ng, HPLC: Rt = 2.96 nin (nmethod C), LG M, B o7 4:56 &
(500 MHz, DMSO-c16) 6 EIDPn] 9.06 (s, 2H), 8. 6 P_{E 2IZH) f—m's
1H), 8.32 (d, J=7.4, 1H), 8.11 (s, 1H), 7.67 (s! @ﬁ)

1H), 7.54 (t, J=7.6, 1H), 6.01 (s, 2H), 3.85 (s, . 30 The

foll ow ng conpounds are prepared anal ogously: WO

2010/ 01 870PCT/ EP2009/ 002172, 85 - o
3-{3[ 345- br onop@ i i IN"2yT") Denggilin pBidotate, 3- t r jazol of By
bl pyrazi n- & XM | baqzomi tri ~B6- Thel] ct s
rified by mea prepPlar at i ve HRt&ated OHPLC R ’ (et hod
A), LG M [ MH| /487; 1H NVR (500 MHz, DWMSO 6 [ppn] 9.06

(s, 2H), 8.73 (s, 1H) 8.33 (s, 1H), 8.29 (d, J=7.81H), 7.89 (s,
1H, 7.75 (dd, J=1.5, 7.2, 11-0, 7.68 (m 1H), 7.51- 7.41 (m 3H),
5.82 (& 2H). 15 143-(5-brorr0pyrin1di n-2-yl Thenzyl1l-6- (3

5-di fl uorophenoxy)-1H1, 2, 3-tri azol of 4 5-bl pvrazine ("B7") 20

HPLC. R = 3.8t2pm:n (nmethod A), LC-MS. [MrH = 495/497, 1H NVR
(500 MHz, DMSO-d6) 6 [Ppm 9.06 (s, 2H), 8.72 (s, 1H), 8.36 (s, 1H),

8. 32- 8. 28 (M sdkition6f30-6 g4400 mmahlof séditn catbodidte in/5d 8l 0Mwaléd is
5.87 30(s, 2 WO 2010/ 017870PCT/ EP2009/ 005172 - 86 - Preparation
of 6-(1-met rﬂ?demopﬁﬁ@lyapn of y4ya g (38 5iampl) of-SyhrarapiZdicdopyrimidine in

20 50 ml of toluene, and the mixture is warmed to 80°C under nitrogen. 351 mg
(0.50 mmol) of bis(triphenylphosphine)palladium(ll) chloride and a solution of
9.18 g (50.0 mmol) of (3-methoxycarbonylphenyl)boronic acid in 75 ml of
ethanol are then added, and the resultant suspension is stirred at 80°C for

O 5 24 hours. The reaction mixture is evaporated in vacuo, and the residue is

partitioned between water and ethyl acetate. The organic phase is dried over
sodium suifate and evaporated. The residue is taken up in 100 ml of metha-
nol, and 5.30 g (50 mmol) of sodium carbonate are added. The resultant
suspension is heated under reflux for 32 hours. After cooling to room tem-
perature, the residue is filtered off with suction. The residue is washed with
methanol and water and dried in vacuo: methyl 3-(5-bromopyrimidin-2-yI)-
benzoate as sand-coloured crystals; LCMS 293/295;
'H-NMR (ds-DMSO): 6 [ppm] = 3.91 (s, 3H), 7.71 (t, J = 7.8 Hz, 1H), 8.14 (dt,

35 J=75Hz, J=15Hz 1H), 8.61 (dt, J =7.9 Hz, J = 1.4 Hz, 1H), 8.96 (t, J =
1.7 Hz, 1H), 9.13 (s, 2H).
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ethyl)-1H w azol -4-vl | pyrimdin-2-yl | benzyl)-1H1

2, 3-tri a20eauw/057830- PYrazi ne hydrochl oride ("A24") PEBREM09/005172
triethylam ne, DMVE bis(triphenyl phosphigae)pal I adi un(I1) chloride,

80C, 24h 50 nmg (0.104 nmol) of

1-[ 3-(5-bronmopyri m di n-2-yObenzyl ] -6-(1-net hyl - 1H

pyrazol -4-yl1)-1H1, 2, 3-tri azol o[ 4, 5-b] pyrazine, 51.5 ng of
1-(2-pyrrolidin-1- 20 ylethyl) 4

(4,4,5,5-tetranet hyl-1, 2, 3- di oxaborol an-2-y1) - 1H pyrazole and 44.0 ny
(0. 207 mol )Step 2:ri pot assi um phosphate trihydrate are suspended in 2
m of ethylene glycol dinethyl ether, degassed, evacuated and fl ushed
wi th ni t r ogeh4éd oz mrael) of petassiung angtat® ac edded kg asblution of 7.44 g

bi s(triph ' - - | | adi [.I) gh id 15. 2%.of Pd
and 1.5 pr SoeETRND Bhimein 2 i i D RebtGate S gl
evacuat ed and7fd asheld ofbis(pinaédaasdiborditin BREN 0P DMF XAnd thd Hixglderis ed
at 80C for 24 h. The' reaction mxture is cool ed, and ethyl acetate

and wat er arteaedie 80Thengepaiilagepnads ma (Qépanmoddfof f, t he ague-

Shases are. AReEERESIclo gl Bh i AR R PR IR hure
distilled ofié sﬂﬁédratm066d18mawﬂme fé@eti@ﬁmﬁmiﬁe Rgsatiosed@Baiween
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20
Step 3:
A suspension of 1.24 g (8.09 mmol} of sodium perborate tetrahydrate in
O 13 mi of water is added to a solution of 1.93 g (5.39 mmol) of methyl 3-[5-
25

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-yljbenzoate in 13 mi
of THF, and the resultant two-phase mixture is stirred at room temperature
for 18 hours. The reaction mixture is filtered, and the filtrate is evaporated in
vacuo to about half of the original volume. The mixture is re-filtered, and the
30 filtrate is acidified using 10 ml of 1 N hydrochloric acid. The resultant precipi-
tate is filtered off with suction, washed with water and dried in vacuo: methyl
3-(5-hydroxypyrimidin-2-yl)benzoate as pale-yellow crystals; LCMS 231;
TH-NMR (ds-DMSO): & [ppm] = 3.91 (s, 3H), 7.64 (t, J = 7.8 Hz, 1H), 8.02

35 (dt, J = 7.5 Hz, 1.5 Hz, 1H), 8.49 (s, 2H) 8.52 (dt, J = 7.9 Hz, 1.4 Hz, 1H),
8.89 (1, J = 1.7 Hz, 1H), 10.7 (bs, 1H).



10 20800 ng (1.66 mmol ) of

1-[ 3- (5- bvyopuopi178m di n- 2-yl ) benzyl] - 6- ( 1- met hyl - PCT/EP2009/005172
pyrazol -4-y1)-1H1, 2, 3-tri azol o[ 4, 5- b]. ?Sram ne |i s suspended in 10mL
of THF and 1nil of DMF, and 515 ng (1.99 mol) of

bi s( pi nacol at o) di boron and 488 ng (4.97 nmol) of potassium acetate
are added. The reaction mxture is 25evacuated and flushed wth argon
a nunmber of tines. 16.3 ng (0.023 nml) of

i ) r’r( | chI orldeI i s added, and the

material is corrpl 255 ngyBt f sodi um per
trihydrate 2 of water ar Mthe re
which 3 s then [ B@mH oomtgjj’g«atu(eofor 24 h. e feadfi
mxture is filtered off W|th suction and washed with et hyl
The filtrate is subsequently adjusted to pH 12 using NaCH sol uti on
and extract esp wig qm .63 Iwho@eeteqm.s(mmeﬂgmgﬁhmeﬁ%naumnﬁl%\o@ habb8ed a

usi ng hydro- 35chloric acid and extracted twce wth ethyl acetate.
The conbi necdUsPgaRioa. kews PEey/Mitig®0 REBL4EPRO ¢4,00n510f ot trleetassphrapése

are then dri Vv and eva ed .under uced
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fol | owi ng ar(@.(repal eﬂ3&§@k©th§h Yibenzeneboronic acid in 12 ml of dioxane and
@{343 (3- hydr oxyl pyri m di n- 2- yQbenzy11-3H1, 2, 3-tri azol o[ 4, 5- b] ovraz

5- yl ThenkBHhof Water, ngdhe mlmlre is eated abthe boil githatisringriarisdhayrs.

050 (s, 11 bsip Y feye CQoRlfto S Tgfipelaliye Bfpatistegieihy

(s, 2H) 8. Mat(edandﬁhﬁ acét@te ?Bh@%rg@hlcﬂ)‘ﬁésé is dlhﬁd oveBdoditim sl}Ff'é@e
1H), %8 (d, J=7.7, 1H) (t, J=7.7, 1H) 17 (s, 2H).
2-{316-(3,5 edfaippiﬁiﬁépﬁ%%‘m feﬁi@esﬁtqflfam@qmphed on a silica-ge Column with

5- bl pyrazi n-ghepibrBhénahBRf8Ehol 49efent: [3 3-(5-methylpyridin-2-y)phenyljmethanol
as yellowish oil; LCMS 200.

20 Preparation of [3-(5-methylpyrimidin-2-y)phenyilmethanol

O /0\"/@\("“; i * /\0’\('*0 NaOMe
25 0 NH, fo)
Ca(BH,),
Y@/ Ho\/g\fh‘\
30 \J\ N\/:L

Step 1:

35 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 ml (11.0 mmol) of a

30% solution of sodium ethoxide in methanol are added to a suspension of



WO 2010/ 017870PCT/ EP2009/ 005172 - 89 - 1HNMR (500 MHz, DWVSO d6) 6
ppni 10v6@2@1807H), 9.55 (s, 1H), 8.60 (s, 1H), 8.43 (BCT/RPHPS/MSZR
d, J=7.8, 1H), 8.11 (d, J=6.7, 2H), 788 ( d, J=7.7, 1H), 7.53 (d,
=9.1, 1H), 7.49 (m 1H), 6.16 (s, 2H). 2431641

met hyl- 1H pyrazol - 4-yl oxy) -1, 2, 3-t hazol o[ 4, 5- b] pyrazi n-1-yl met hyl | ph
nyl I pyrimidin-5-o0l ("B11") N ,NOl NNN LC M [MH = 402.
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azol or bl azi hen rimdin XYy, m ne
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tri phenyl phosphi ne are added to G60. 00 mg (O. 156 mml) of

2-{346- (1-net hyl - 1H pyrazol -4-y1)-1, 2, 3-tri azol o-

[ 4, 5-b] pyr azgg— .yl met hyl ] phenyl } pyri m di n-5-ol and 15.6 pl1(0.156
mol ) of 15 rret hyI am no) ethanol in 5 m of tetrahydrofuran and 1

m of N, Nd hi t t

evacudt®d, '?%’dﬁ% TR pEBRROGRA GIBRETEbHAS o A3dSd T4 phnsion
mol ) of di -dfetadmgxhoaszmcﬂﬁbbmhﬁi@or@hgdm@ﬁﬁzm it THFE &fd 1PB mix-
@xture which is then again evacuated and flushed with ni'trogen. The

tch is shékéq]'sa‘-’ct'r'ﬁﬂ atgpom emparatgedopiEohals. Mmspiutiopfof 751 my
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shakemM& or 24 h. The reaction mxture is filtered off through Celite
with suc- room temperature for 18 hours. 10 ml of 1 N NaOH, water and dichloro-

[
(
J
e
3-
2
[
3-
2

methane are added to the reaction mixture, which is then filtered. The organic
phase of the filtrate is separated off, dried over sodium sulfate and evapora-
ted. The residue is chromatographed on a silica-gel column with dichloro-

20 methane/methanol as eluent: [3-(5-methylpyrimidin-2-yl)phenyllmethanol as
colourless solid; LCMS 201.

Preparation of [3-(5-bromopyrimidin-2-yl)phenylimethanol

NNy PdCL{PPh,)
/OH + m 2 i HO N\
I? N._z B ethanclitoluene I\J\
r N, =
B

OH OH K,CO,

r

A solution of 70.0 g (660 mmol) of sodium carbonate in 325 ml of water is
added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of 5-bromo-2-
iodopyrimidine in 325 ml of toluene, and the mixture is heated to 80°C. 2.3 g
(3.3 mmol) of bis(triphenylphosphine)patiadium(Il) chloride are added, and a
solfution of 50.0 g (329 mmot) of 3-(hydroxymethyl)benzeneboronic acid in
35 650 ml of ethanol is subsequently added dropwise. The reaction mixture is

30

stirred at 80°C for 18 hours. The reaction mixture is cooled to room tempera-



C25ti on and washed with DMF. The filtrate is subsequently evaporated
under redtR2UIPEBEEuUre and purified by neans of prepar ab¢VEPHM/@517Rhe
residue is dissolved in nethanol, nethgylic HCl is added, and the

m xture is evaporated in a Genevac. The product is in the formof the
hydrochl ori de. 30Yield: 20 ng, HPLC. Rt = 2.20 min (method A), LC M5
[ MktHr = 457; 1H NVR (500 MHz, DMBO-d5) 6 [an1 10.31 (s, 1H), 9.19
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2010/ 017870PCT/ EP2009/ 005 ound
structure LOVEBNyNmethaneiRsmate- yelkawmmstals ep. NIS-16°F; LOMS 288267\ 0

z 5699 \

Preparation of methyl (E)-3-[2-(3-hydroxymethylpheny)pyrimidin-5-yllacrylate

Q,

r —/

10 7 TPP, KOAc, TBACI
Pd(OAc), 7N

— o - —
O HQ N+/W\ HO, "

o)

15

100 mg (0.38 mmol) of [3-(5-bromopyrimidin-2-yl)phenyllmethanol and 51 pl
(0.56 mmol) of methyl acrylate are suspended in 2 ml of DMF, and 20 mg
(0.075 mmal) of triphenylphosphine, 222 mg (2.26 mmol) of potassium ace-
20 tate and 157 mg (0.57 mmol) of tetra-n-butylammonium chloride are added.

The reaction mixture is degassed, flushed with argon, and 17 mg

(0.075 mmol) of palladium(ll) acetate are added under an argon atmosphere.

The mixture is heated at 80°C for 2 h. After cooling, water is added, during
O which a pale-grey precipitate forms. This is filtered off with suction, washed
25 with water and dried in vacuo. The product is reacted further without further
purification; yield: 111 mg; HPLC: Rt. = 2.42 min (method A); LC-MS: 271

(M+H).

30

35
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"1,N H O "N hydrochl ori de 469 2.24 (method A) 1H NVR (500

MHz, DVS&val®)ro@risPPm 9. 19 (s, 1H), 8.74 (s, 1H), 869 (BcT/2PP009/B0seR (

s, _1H),

8.42 (s, 1H), 8.31 (s, 1H), 8.26 (d, J=7.8, 1H), 7.57 (d,
J=7.6, 1H),

7.51 (t, J=7.7, 1H), 6.04 (S 2H), 4.86 (m 1H), 3.95 (s,

3H), 3.25 (d, J=13.5, 2H), 3.08 (m 2H), 2.15 (m 2H), 1.92 (d,
J=12.4, 2H) "AT" \110lisL | N 497 \ NOik "N NO 0,1 583 WO
2010/ 017870 FRFEDERRARPO R HIN BYIH{(ER3{2-(3 \hylidyniethylphenyDpyrimidin-5-yl]allyl}-
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carbamate
N v Br H
. | + /\/N\rro
N o)

TPP, KOAc, TBACI

Pd(OAc), N’j/\/‘\

812 mg (3.06 mmol} of [3-(5-bromopyrimidin-2-yl)phenyljmethanol and

722 mg (4.59 mmol) of tert-butyl N-allylcarbamate are suspended in 16 ml of
DMF, and 160 mg (0.61 mmol} of triphenylphosphine, 1.8 g (4.6 mmol) of
potassium acetate and 1.28 g (4.59 mmol) of tetra-n-butylammonium chloride
are added. The reaction mixture is degassed and flushed with argon, and
137 mg (0.0.61 mmol) of palladium(ll) acetate are added under an argon
atmosphere. The mixture is heated at 80°C for 2 h. After cooling, the mixture
is filtered off through kieselguhr with suction, and the filtrate is added to water
and extracted with 2 x 100 ml of ethyl acetate, dried over sodium sulfate and

evaporated. The product was reacted further without further purification.

Yield: 380 mg; HPLC: Rt. = 2.66 min (method A); LC-MS: 342 (M+H).

Preparation of ferf-butyl {3-[2-(3-hydroxymethylphenyhpyrimidin-5-yllpropyl}-
carbamate

N




NNI,...." N Hhydrochloride 483 2.31 (method A) 1H NVR (500 Mz,
DVBO- d5) VRO pmejor®7d9 (s, 1H), 8.86 (s, 1H), 8.64 (s, 2HCT/BPEBY/(05]172
1H), 8.44 (s, 1H), 8.31 (s, 1H), 8.25 (g4 _J=7.7, 1H), 7.56 (d, J=7.8,
1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 5.74 (s, 1H), 4.09 (d, J=6.3,
2H), 3.95 (s, 3H), 3.27 (dd, J=11.1, 26.7, 2H), 2.89 (t, J=11.8, 2H),
2.12 (m 1H), 1.92 (m 2H), 1.51 (dd, J=12.0, 22.2, 2H "A 0"

\ ¥ 280 mg (0.82 mmol) of tert-buty! {{E)-3-]2-(3-hydroxymethylphenyl)pyrimidin-5-

yllallyl}carbamate are dissolved in 10 ml of THF, shaken at room temperature
for 17 h with 300 mg of platinum on active carbon (5%, comprises 56% of
water) under a hydrogen atmosphere. The catalyst is filtered off with suction,

and the filtrate is evaporated to dryness.

Yield: 289 mg; HPLC: Rt. = 2.60 min (method A), LC-MS: 344 (M+H).

10 Preparation of {3-[5-(4-methylpiperazin-1-ypyrimidin-2-vllphenyl¥methanol

A0 % H,S0, x SO, (I) ]/@’N
i _—
Z 3 |

/\N/ MeOH
[

15 N

20

HO\/QTJI/\N;\ 2B ﬁ/@\ﬁj\
o @ @R

25

Step 1:

10.2 g (35.9 mmol) of methy! 3-[5-(dimethylaminomethyleneamino)pyrimidin-
30 2-yllbenzoate are suspended in 1 | of methanol. 5.3 ml (107.3 mmol) of fuming
sulfuric acid are added dropwise with gentle cooling (about 5-10°C) (note,
strongly exothermic reaction). When the addition is complete, the mixture is
stirred firstly for 30 min at RT and subsequently at an oil-bath temperature of
88°C. The reaction is followed by means of HPLC. After 20 h, the clear, dark-

35 L
yellow solution is evaporated to dryness. The residue is dissolved in 600 m! of
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ethyl acetate and washed with 2 x 150 ml of 1 N NaOH and 2 x 1 N HCI, dried

over sodium sulfate and evaporated.

Yield: 3 g; HPLC: Rt. = 2.17 min (method A); LC-MS: 300 (M+H).

Step 2:

2.5 g (10.9 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dissolved
in 10 ml of NMP, 2.59 g (18.5 mmol) of potassium carbonate and 3.6 g

(18.5 mmol) of bis(2-chloroethyl)ethylamine hydrochloride are added. The
suspension is stirred at 120°C for 15 h under an argon atmosphere. The
mixture is subsequently stirred at 140°C for a further 12 h. After cooling to
room temperature, the reaction mixture is stirred into 150 ml of water. The
resultant precipitate is filtered off through kieselguhr with suction and dis-
carded. The filtrate is adjusted to pH=14 using 32% NaOH. The slightly cloudy
solution is extracted with 2 x 200 ml of ethyl acetate. The combined organic
phases are washed with saturated sodium chloride solution, dried over sodium
sulfate and evaporated to dryness and dried in vacuo. The product is reacted

further without further purification.

Yield: 860 mg; HPLC: Rt. = 2.11 min (method A); LC-MS: 313 (M+H).

Step 3:

860 mg (2.756 mmol) of methyl 3-{5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
benzoate are dissolved in 16 ml of THF, and 13.8 ml (13.8 mmol)of 1 M
diisobutylaluminium hydride in THF are added dropwise at room temperature,
and the reaction mixture is stirred at room temperature for 1 h. A further

13.8 ml 13 (13.8 mmol) of 1 M diisobutylaluminium hydride in THF are added
dropwise, and the reaction mixture is stirred at room temperature for 1 h. 3 mi
of saturated sodium sulfate solution are added to the reaction mixture with ice-
cooling. Dichloromethane is added to the gelatinous mixture, which is then
stirred for 30 min and filtered. The filtrate is dried over sodium sulfate and

evaporated.
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Yield: 300 mg, yellow solid. The product is reacted further without further puri-
fication; HPLC: 1.68 min (method A); LC-MS: 285 (M+H).

Preparation of tert-butyl 4-[2-(3-hydroxymethylphenyhpyrimidin-5-ylipipera-

zine-1-carboxylate

L S
S + H NMP O Ng
i 2y
NP \H @
NH

CIH
2

DMF, K,CO,
Boc,0

Step 1:

3.2 g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dissolved
in 80 ml of NMP, 4.73 g (25.96 mmol) of bis(2-chloroethyl)ammonium chloride
and 3.13 g (23.73 mmol) of potassium carbonate are added. The suspension
is stirred at 130°C for 7 days under an argon atmosphere. The reaction mix-
ture is filtered, the filtrate is stirred into 1 | of diethyl ether, during which a resi-
due deposits as an oil. The organic phase is separated off and discarded.
500 ml of ethyl acetate and 200 ml of saturated sodium hydrogencarbonate
solution are added to the residue, the organic phase is separated off, and the
aqueous phase is again extracted with 500 ml of ethyl acetate. The organic
phases are combined, dried over sodium sulfate and evaporated. The residue
is reacted further without further work-up.

Yield: 2.4 g; HPLC: Rt. = 2.07 min {(method A); LC-MS: 299 (M+H).
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Step 2:

2.4 g (5.4 mmol) of methyl 3-(5-piperazin-1-ylpyrimidin-2-yl)benzoate is dis-
5 solved in 15 ml of DMF, 2.98 g (21.6 mmol) of potassium carbonate and
15 ml (7.0 mmol) of di-tert-butyl dicarbonate are added, and the mixture is
stirred at room temperature for 30 min. The reaction mixture is filtered, and
the filtrate is evaporated. The residue is taken up in 200 ml of ethyl acetate
10 and 50 ml of saturated sodium hydrogencarbonate solution. The organic
phase is separated off and washed with 50 ml of 1 N HCI, dried over sodium
O sulfate and evaporated. The product is reacted further without further

purification.

Yield: 1.1 g; HPLC: 3.18 min (method A); LC-MS: 399 (M+H).
15

Step 3.

862 mg (2.16 mmol) of tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-
20 yllpiperazine-1-carboxylate are dissolved in 15 mi of THF, and 10.8 ml
(10.8 mmol) of 1 M diisobutylaluminium hydride in THF are added at room
temperature. The reaction mixture is stirred at room temperature for 1 h. 3 mi
of saturated sodium sulfate solution are added to the reaction mixture with ice-
O . cooling. 30 ml of dichloromethane and 5 ml of methanol are added to the
gelatinous mixture, which is then stirred for 10 min and filtered off through
kieselguhr with suction. The filtrate is dried over sodium sulfate and evapora-
ted. The residue is dissolved in dichloromethane, filtered, and the filtrate is
evaporated. The product is reacted further without further purification; yield:

30 677 mg; HPLC: 2.66 min {method A); LC-MS: 371 (M+H).

35




N 527 "Al6" \' N 110 1 N NH2 427 "A17" \ N O N 468 "A18" \
Ni'l , NWO200MIT90 ol < 554 PCT/EP2009/005172
~73-
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Under an argon atmosphere, 2.82 g (10 mmol) of [3-(5-bromopyrimidin-2-yl)-
phenyl]methanol are dissolved in 100 ml of ethylene glycol dimethyl ether,
3.38 g (10 mmol) of 4-{2-[4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyra-
zol-1-yllethyl}morpholine and 4.25 g (20 mmol) of tripotassium phosphate tri-
hydrate are added. The reaction mixture is evacuated twice and flushed with
argon. 840 mg (1.2 mmol) of bis(triphenylphosphine)palladium(l) chloride are
added, the mixture is again evacuated and flushed argon. The reaction mix-
ture is stirred at 80°C for 16 hours. The reaction mixture is diluted with di-
chloromethane and water and filtered through Celite. The organic phase is
separated off, washed with water again, the organic phase is dried over
sodium suifate and evaporated to dryness. The residue is recrystallised from
isopropanol; yield: 2.74 g, LCMS: 366 (M+H).

The following compounds can be prepared analogously. In some cases, the

crude products are purified by means of column chromatography on silica gel.
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15 Preparation of the benzylamines from the benzyl alcohols
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Step 1:

16.5 ml (227 mmol) of thionyl chloride are added to 3.66 g (11.6 mmol) of {3-
30 [5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJphenylimethanol, and the mixture is
stirred at room temperature for 30 min. Diethyl ether is added to the reaction
mixture, whereupon a precipitate forms. The supernatant is decanted off, the
residue is stirred with 50 mi of acetonitrile, and the crystals formed are filtered

25 off with suction, washed with acetonitrite and diethyl ether and dried.

Yield: 4.0 g; pale-beige crystals; Rt. 2.24 min (method A); LCMS: 334 (M+H).
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Step 2:

587 mg (2.70 mmol) of di-fert-butyl iminodicarboxylate are dissolved in 10 ml
of ethyl methyl ketone, 2.64 g (8.10 mmol) of caesium carbonate are added,
and the mixture is stirred for 90 min. 1.0 g (2.70 mmol) of 4-{2-[2-(3-chloro-
methylphenyl)pyrimidin-5-yloxylethyl}morpholine and 29 mg (0.22 mmol) of
lithium iodide are subsequently added. The reaction mixture is stirred at room
temperature for 16 h and at 70°C for 6 h. The reaction mixture is filtered, and
the residue is washed with ethyl acetate, the filtrate is evaporated and dissol-
ved in ethyl acetate. The organic phase is washed with saturated sodium
hydrogencarbonate solution and water, dried over sodium sulfate and evapo-
rated. 5 ml of dioxane and 5 ml of 4N HCI in dioxane are added to the crude
product, and the mixture is stirred at room temperature. A precipitate forms,
the organic phase is decanted off, and the residue is dissolved in water. The
aqueous phase is washed with ethyl acetate, adjusted to pH 12 using 32%
sodium hydroxide solution and extracted twice with ethyl acetate. The com-

bined organic phases are dried over sodium sulfate and evaporated.

Yield: 510 mg; Rt. = 1.52 min; LCMS 315 (M+H).

Alternative synthetic route:

5.20 g (14.0 mmol) of 4-{2-[2-(3-chloromethylphenyl)pyrimidin-5-yloxy]-
ethyllmorpholine are dissolved in 36 ml of 25% ammonia solution and
36 mi of n-butanol. The reaction mixture is irradiated in the microwave at
120°C for 20 min. The organic phase is separated off, and the aqueous

phase is again extracted with butanol. The combined organic phases are
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dried over sodium sulfate, and the butanol is distilled off under reduced
pressure, and the product is subsequently dried in a high vacuum. The

product was reacted further without further purification; yield: 2.26 g.

Alternative synthesis for the preparation of benzylamines from benzyl alcohols

HO
a
- H,N l

Step 1:

9.0 g (18.9 mmol) of [3-(5-bromopyrimidin-2-yl)phenylimethanol and 3.05 g
(20.7 mmol) of phthalimide are dissolved in 150 mi of THF, 6.9 g (20.7 mmol)
of polymer-bound triphenylphosphine (3 mol/g) are added, and the mixture is

20

shaken at room temperature for 15 min. 4.78 g (20.7 mmol) of di-tert-butyl
O azodicarboxylate is subsequently added and shaken at room temperature
‘ 25 under a nitrogen atmosphere for 18 h. The reaction mixture is filtered, the
residue is washed intensively with DMF and DMF/methanol, and the filtrate is
evaporated. The residue is taken up in ethyl acetate and washed with water,
dried and evaporated. The residue is purified by means of column chromatog-
30 raphy on silica gel; HPLC: Rt. = 3.41 min (method A), LCMS: 394/396 (M+H).

Step 2:

60 ml of ethanol are added to the product from step 1, and 5 equiv. of hydra-
35 zine hydrate are added. The reaction mixture is stirred at 70°C for 18 h,

evaporated and taken up in ethyl acetate and saturated sodium hydrogen-
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8.70 (s, 2H), 8.66 (d, J=8.1, 1H), 8.53 (s, 1H), 8.27 (d, J=7.8, 1H).
8.06 (d, J=77, 1H), 784(t J=7.9, 1H) 7.62 (d, J=7.6, 1H), 7.53

(t, J=7.7, 1H) 6170& 2H) 486 (m 1H ,398ém 1H), 3.26 (m

oH), 3.07 (rﬁarbmatezs afiqmThergrganioahase is Beparated off, dried and purified by

NEJIN NN 518 10848 of c8fimn !:ﬁljon%tglgraphy on silica gel; HPLC: Rt. = 2.11 min (method
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5
The following benzylamines are prepared analogously to the procedures
described:
10 Compound LCMS o
No. Name and/or structure Rt. in min

[M+H]
O O/O\"\/N
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(d, J=7.8, 1H), 8.07 (d, J=7.7, 1H), 7.84 (t, J=7.9, 1H), 7.60 (d,

J=7.7, 1H), 7.51 (t, J=7.7, 1H), 6.17 (s, 2H), 4.12 (d, J=6.3, 2H),
3.26 (m 2H),—2.68 (m 2H), 1.89 (m 2H), 1.57-1.18 (m 2H) WD
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Preparation of 6-(1-methyl-1H-pyrazol-4-yD-1-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzyl}-1H-1,2,3-triazolo[4 ,5-blpyrazine ("A2™

X ’
H,N N NTNH, B N N N
L o o o

W e W YN o * W

II'A2|I "A't .

Step 1:

800 pl of diisopropylethylamine are added to 400 mg (1.27 mmol) of 3-[5-(2-
morpholin-4-ylethoxy)pyrimidin-2-yllbenzylamine. 319 mg (1.26 mmol) of 2-
amino-3,5-dibromopyrazine are added to this suspension, and the reaction
mixture is stirred at 130°C for 5 hours. Dichloromethane and water are added
to the brown reaction solution, the organic phase is dried over sodium sulfate
and evaporated. The crude product is purified by means of column chromato-
graphy on silica gel.

Yield: 396 mg of brown oil; Rt. = 2.20 min (method A), LC-MS: 487 (M+H).

Step 2:
396 mg (0.81 mmol) of 5-bromo-N*3*-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-

2-yllbenzylipyrazine-2,3-diamine are dissolved in 7 ml of water/acetic acid 1:1.
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A solution of 562 mg (8.14 mmol} of sodium nitrite in 3.5 ml of water is slowly
added dropwise to this orange solution. During this addition, the temperature
rises from 22°C to 26°C. The mixture is stirred at room temperature for 1 hour.
The mixture is subsequently stirred at an internal temperature of 65°C for 4

hours.

The reaction mixture is evaporated, the residue is dissolved in water and neu-
tralised using solid sodium hydrogencarbonate. A brown oil precipitates out.
The latter is extracted with a mixture of ethyl acetate and a little methanol. The

organic phase is dried and evaporated.

Some of the crude product is purified by means of preparative HPLC, the
remainder is reacted further without further purification, giving 6-bromo-1-{3-
[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyi}-1H-1,2, 3-triazolo[4,5-b]-
pyrazine ("A1"); product is in the form of the TFA salt;

"H-NMR (500 MHz, DMSO-dg) & [ppm] 10.05 (b, 1H), 9.00 (s, 1H), 8.70 (s,
2H), 8.38 (s, 1H), 8.28 (m, 1H), 7.48-7.54 (m, 2H), 6.08 (s, 2H), 4.58 (b, 2H),
3.98 (b, 2H), 3.1-3.8 (b, 8H).

Step 3:

Under an argon atmosphere, 225 mg (0.24 mmol) of 6-bromo-1-{3-[5-(2-mor-
pholin-4-ylethoxy)pyrimidin-2-yl]benzyl}-1H-1,2,3-triazolo[4,5-b]pyrazine are
dissolved in 5 ml of ethylene glycol dimethyl ether, and 102 mg (0.48 mmol) of
tripotassium phosphate trihydrate and 55 mg (0.26 mmol) of 1-methyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole are added. The

reaction mixture is evacuated and flushed with argon twice. 14 mg

* (0.02 mmol) of bis(triphenylphosphine)palladium(il) chloride are added, the

mixture is again evacuated and flushed argon. The reaction mixture is stirred
at 80°C for 16 hours. 10 ml of water are added to the reaction mixture, during
which an oil precipitates out. This is extracted with dichloromethane and with

dichloromethane comprising about 10% of MeOH, the aqueous phase is

adjusted to pH 14 using 32% NaOH and again extracted with dichlorometh-
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ane. The combined organic phases are dried over sodium sulfate and purified
by means of preparative HPLC, giving 42 mg of 6-(1-methyl-1H-pyrazol-4-yl)-
1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-1H-1,2,3-triazolo[4,5-b]-
pyrazine ("A2"); the product is in the form of the TFA salt; Rt. = 2.26 (method

5
A), LCMS: 499 (M+H);
"H-NMR (500 MHz, DMSO-de) & [ppm] 10.01 (b, 1H), 9.20 (s, 1H), 8.69 (s,
2H), 8.64 (s, 1H), 8.44 (s, 1H), 8.31 (s, 1H), 8.27 (d, 1H), 7.59 (d, 1H), 7.52 (t,
1H), 6.04 (s, 2H), 4.57 (b, 2H), 3.98 (b, 2H), 3.95 (s, 3H), 3.1-3.8 (b, 8H).
10
@ Preparation of 8-bromo-1-[3-(5-bromopyrimidin-2-yhbenzyl]-1H-1,2,3-tri-
azolof4,5-b]pyrazine ("B1")
15 Bro Ny -Br
Br T X NINH2
N% N” “NH, |
NH, :N\/"’ o /EN/ NH '\i/\j/Br
DIPEA U\Nf
130°C, 4h
20
il O GRS
Tesc,2n K(j)\\N
O

Step 1:

50 ml (294 mmol) of N-ethyl-N,N-diisopropylamine are added to 17.2 g
(65.3 mmol) of 3-(5-bromopyrimidin-2-yl)benzylamine and 14.3 g (55.3
mmol) of 2-amino-3,5-dibromopyrazine. The reaction mixture is stirred at
30 130°C for 4 h. The solution is filtered, the residue is dissolved in ethyl
acetate and washed twice with water. The organic phase is dried over
sodium sulfate and evaporated.

Yield: 24.85 g, HPLC: R; = 3.14 min (method B), LC-MS: [M+H]" = 437.

35
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Step 2:

23.9 g (43.7 mmol) of 5-bromo-N'3-[3-(5-bromopyrimidin-2-ybenzyl]-
pyrazine-2,3-diamine are dissolved in 240 ml of water and 240 ml of acetic
acid (96%), and 30.1g (437 mmol) of sodium nitrite dissolved in 240 m! of
water are added. The mixture is stirred at room temperature for 1 h and at
65°C for 4 h. The reaction mixture is cooled, and the residue is filtered off
with suction. The residue stirred with ether and reacted further without purifi-
cation,

Yield: 15.5 g, HPLC: R; = 3.28 min (method C), LC-MS: [M+H]" = 448.

Preparation of 1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-y)-1H-1,2 3-triazolo[4,5-b]pyrazine ("B2")

NN,
e
Br~ "N~ N N

:],Br . j;l N Pb)ii]/Br

2.00 g (3.67 mmol) of 6-bromo-1-[3-(5-bromopyrimidin-2-yl}benzyl]-1H-1,2,3-
triazolo[4,5-b]pyrazine, 840 mg (4.04 mmol) of 1-methyl-4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 778 mg (7.34 mmol) of

sodium carbonate are suspended in 3.7 ml (204 mmol) of water and 15 ml of
N,N-dimethylformamide, degassed, evacuated and flushed with nitrogen a
number of times. 257 mg (0.367 mmol) of bis(triphenylphosphine)palladium-
(I} chloride are added, and the mixture is again evacuated and flushed with
nitrogen. The reaction mixture is stirred at 80°C for 24 h. The reaction mix-
ture is filtered and washed with ethy] acetate and evaporated. The residue is
stirred with isopropanol and reacted further without additional purification.
HPLC: Ry = 2.96 min (method A), LC-MS: [M+H]” = 448/450, R, = 2.36 min
(method C);
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"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.19 (s, 1H), 9.07 (s, 2H), 8.62 (s,
1H), 8.52 (s, 1H), 8.33 (s, 1H), 8.32 (d, J=5.9, 1H), 7.64 (d, J=7.7, 1H), 7.55
(t, J=7.7, 1H), 6.06 (s, 2H), 3.95 (s, 3H).

The following compounds are prepared analogously

3-{3-[3-(5-bromopyrimidin-2-yl\benzyl]-3H-1,2,3-triazolo]4 ,5-blpyrazin-5-yli-
benzonitrile ("B3")

N, N' ij/Br
o |
K©/kN
Il
N

HPLC: Rt = 3.34 min (method A), LC-MS: [M+H]" = 469/471;

'H-NMR (500 MHz, DMSOQO-de) d [ppm] 9.07 (s, 2H), 8.73 (s, 1H), 8.37 (s,
1H), 8.33 (m, 1H), 7.89 (s, 1H), 7.76 (m, 1H), 7.72-7.64 (m, 2H), 7.51 (m,
1H), 7.47 (m, 1H), 2.54 (s, 2H).

1-[3-(5-bromopyrimidin-2-y)benzyl]-6-(3,5-difluorophenyl)-1H-1,2.,3-tri-
azolo[4 5-blpyrazine ("B4")

i N‘I”“N
o |
vN
F

HPLC: R; = 3.56 min (method A), LC-MS: [M+H]" =480/482.
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Preparation of 1-[3-(5-bromopyrimidin-2-y)benzyll-6-(1-methyl-1H-pyrazol-
4-yloxy)-1H-1,2 3-triazolo[4,5-b]pyrazine ("B5")

N\ N\ IN‘- |N\ N\‘N
| I N ‘“N\;\ ,[ /j: ' A~ Br
B/(N’ N Nf]/Br 0" NN N’j’

o — T

500 mg (0.932 mmol) of 6-bromo-1-[3-(5-bromopyrimidin-2-yl)benzyi]-1H-
1,2,3-triazolo[4,5-b]pyrazine, 213 mg (1.03 mmol) of 1-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 396 mg (1.86 mmol) of
tripotassium phosphate trihydrate are suspended in 20 ml of ethylene glycol
dimethyl ether, degassed, evacuated and flushed with nitrogen a number of
times. 65.4 mg (0.093 mmol) of bis(triphenylphosphine)palladium(ll) chloride
(15.2% of Pd) are added, and the mixture is again evacuated and flushed
with nitrogen. The reaction mixture is stirred at 80°C for 24 h. The reaction
mixture is filtered, water is added to the filtrate, and the mixture is extracted
with ethyl acetate. The organic phase is dried over sodium sulfate, evapora-
ted under reduced pressure in a rotary evaporator and purified column-
chromatically on silica gel.

Yield: 38 mg, HPLC: R = 2.96 min (method C), LC-MS: [M+H]' = 464/466;

"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.06 (s, 2H), 8.65 (s, 1H), 8.43 (s,
1H), 8.32 (d, J=7.4, 1H), 8.11 (s, 1H), 7.67 (s, 1H), 7.58 (d, J=7.6, 1H), 7.54
(t, J=7.6, 1H), 6.01 (s, 2H), 3.85 (s, 3H).

The following compounds are prepared analogously:
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3-{3-[3~(5-bromopyrimidin-2-y\benzyl]-3H-1,2,3-triazolo[4.5-b]pyrazin-5-
yloxylbenzonitrile ("B6")

N\ N\\
,[ ;[N'N = Br
NZ 0" °N N/j’
9
‘E j’ "N
The crude product is purified by means of preparative HPLC.
HPLC: R¢ = 3.25 min {method A), LC-MS: [M+H]" = 485/487;
"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.08 (s, 2H), 8.73 (s, 1H), 8.33 (s,

1H), 8.29 (d, J=7.8, 1H), 7.89 (s, 1H), 7.75 (dd, J=1.5, 7.2, 1H), 7.68 (m,
1H), 7.51- 7.41 (m, 3H), 5.82 (s, 2H).

1-[3-(5-bromopyrimidin-2-yl)benzyl}-6-(3,5-diflucrophenoxy)-1H-1,2, 3-tri-
azolo[4,5-bipyrazine ("B7")

HPLC: R; = 3.52 min (method A), LC-MS: [M+H]" = 495/497:

"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.06 (s, 2H), 8.72 (s, 1H), 8.36 (s,
1H), 8.32-8.28 (m, 1H), 7.50-7.44 (m, 2H), 7.20 (m, 2H), 7.18 (m, 1H), 5.87
(s, 2H).
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Preparation of 6-(1-methyl-1H-pyrazol-4-y)-1-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl}-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-1H-1.2 3-triazolo{4,5-b]-
pyrazine hydrochloride ("A24")

K,PQO,, triethylamine, DME

bis(triphenylphosphine)palladium(ll)
chioride, 80°C, 24h

P
N/ N/ N NP Br
] g —
/ < N’\,l\i\}\B'ozi
1
0]

-~ - —
| I N ‘NfNQ
7 N N* =
NN |
N H@/‘\\

y

N

50 mg (0.104 mmol) of 1-{3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-1H-1,2,3-triazolo[4,5-b]pyrazine, 51.5 mg of 1-(2-pyrrofidin-1-
ylethyl)-4-(4,4,5,5-tetramethyl-1,2,3-dioxaborolan-2-yl)-1H-pyrazole and

44.0 mg (0.207 mmol) of tripotassium phosphate trihydrate are suspended in
2 ml of ethylene glycol dimethyl ether, degassed, evacuated and flushed with
nitrogen a number of times. 7.3 mg (0.010 mmol) of bis(triphenylphosphine)-
palladium(ll) chloride (15.2% of Pd) and 1.5 l of triethylamine are added,
and the mixture is again evacuated and flushed with nitrogen. The reaction
mixture is stirred at 80°C for 24 h. The reaction mixture is cooled, and ethyl
acetate and water are added. The organic phase is separated off, the aque-
ous phase is extracted with ethyl acetate. The combined organic phases are
subsequently dried over sodium sulfate, and the solvent is distilled off under
reduced pressure. The aqueous phase is again extracted with dichloro-
methane, dried over sodium sulfate and evaporated under reduced pressure.
The two residues are purified together by means of preparative HPLC. The
residue is dissolved in methanol, methanolic HCl is added, and the mixture is
evaporated in a Genevac. The product is in the form of the hydrochloride.
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HPLC: R; = 2.36 min (method A), LC-MS: [M+H]" = 533;

*H-NMR (500 MHz, DMSO-dg) 6 [ppm] 10.13 (s, 1H), 9.20 (s, 1H), 9.16 (s,
2H), 8.64 (s, 1H), 8.52 (s, 1H), 8.50 (s, 1H), 8.35 (d, J=7.8, 1H), 8.31 (s, 1H),
8.23 (s, 1H), 7.61 (d, J=7.8, 1H), 7.55 (t, J=7.7, 1H), 6.06 (s, 2H), 4.60 (t,
J=6.2, 2H), 3.95 (s, 3H), 3.69 (t, J=6.1, 2H), 3.52- 1.19 (m, 8H).

Preparation of 2-{3-[6-(1-methyl-1H-pyrazol-4-yD)-1,2 3-triazolo[4,5-b]-
pyrazin-1-yimethyllphenyllpyrimidin-5-ol ("B8")

O-n-B~0

OH

NN, N’ \;
N7 | | NIN'N N
N < S\
/

800 mg (1.66 mmol) of 1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-1H-1,2,3-triazolo[4,5-b]pyrazine is suspended in 10ml of THF

and 1mi of DMF, and 515 mg (1.99 mmol) of bis(pinacolato)diboron and

488 mg (4.97 mmol) of potassium acetate are added. The reaction mixture is
evacuated and flushed with argon a number of times. 16.3 mg (0.023 mmol)
of bis(triphenylphosphine)paliadium(ll) chloride is added, and the mixture is
again evacuated and flushed with argon. The reaction mixture is stirred at
80°C for 24 h. When the reaction of the starting material is complete, 255 mg
(1.656 mmol) of sodium perborate trihydrate and 2 ml of water are added to
the reaction mixture, which is then stirred at room temperature for 24 h. The
reaction mixture is filtered off with suction and washed with ethyl acetate.
The filtrate is subsequently adjusted to pH 12 using NaOH solution and
extracted with ethyl acetate. The aqueous phase is neutralised using hydro-
chloric acid and extracted twice with ethyl acetate. The combined organic
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phases are then dried over sodium sulfate and evaporated under reduced
pressure.
Yield: 320 mg, HPLC: Ry = 2.42 min, LC-MS: [M+H]" = 385.

The following are prepared analogously:

2-{3-[3-(3-hydroxylpyrimidin-2-y}benzyl]-3H-1,2. 3-triazolo[4,5-b]pyrazin-5-
ylibenzonitrile ("B9™

e
o |
| KCrLN
I
N

HPLC: Ry = 2.81 min (method A), LC-MS: [M+H]" = 407:

"H-NMR (500 MHz, DMSO-dg) 5 [ppm] 10.95 s, 1H), 9.59 (s, 1H), 8.81 (s,
1H), 8.68 (d, J=8.1, 1H), 8.54 (s, 1H), 8.44 (s, 2H), 8.24 (d, J=7.8, 1H),
8.09 (d, J=7.7, 1H), 7.84 (t, J=7.9, 1H), 7.58 (d, J=7.7, 1H), 7.49 (t, J=7.7,
1H), .17 (s, 2H).

2-{3-[6-(3,5-diflucrophenyl)-1,2 3-triazolo[4,5-b]pyrazin-1-yimethyllphenyl}-
pyrimidin-5-of ("B10™

Pu
N/ N‘ Néj/OH
]
N
: k©,k

HPLC: R = 2.97 min (method A), LC-MS: [M+H]" = 418;

F
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8.32 (s, 1H), 8.25 (d, J=

(d, J=7.7, 1H), 7.50 (t J:7.6, 1H), 6.8%- (s, 2H), 4 25 (t, J=6.3,
3.95 (s, 3H), 3.58 (t, J=6.2, 2H), 1.91 (p, J=6.3, 2H) "B16"

lel N. ..

* hydroc

8.63 (s,
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"HNMR (500 MHz, DMSO-ds) & [ppm] 10.59 (s, 1H), 9.55 (s, 1H), 8.60 (s,
1H), 8.43 (s, 2H), 8.23 (d, J=7.8, 1H), 8.11 (d, J=6.7, 2H), 7.58 ( d, J=7.7,
1H), 7.53 (d, J=9.1, 1H), 7.49 (m, 1H), 6.16 (s, 2H).

2-{3-[6-(1-methyl-1H-pyrazol-4-yloxy)-1,2, 3-triazolo[4,5-blpyrazin-1-yl-
methyllphenyl}pyrimidin-5-ol ("B11")

,N‘-. I N\ N\
_N\:L /E I N
/ .
0" N? NZ

LC-MS: [M+H]" = 402.

3-{3-[3-(5-hydroxypyrimidin-2-yl\benzyl]-3H-1,2. 3-triazolo[4,5-b]pyrazin-5-
yloxylbenzonitrile ("B12™)

LC-MS: [M+H]* = 423.

2-{3-[6-(3,5-diflucrophenoxy)-1,2 3-triazolo]4,5-b]pyrazin-1-vimethyll-
phenyllpyrimidin-5-ol ("B13™

LC-MS: [M+H]" = 434,

/

No



I N N---* 2.66 NN 444 (nethod / 1S hydrochloride A 1H NWR
.45 (o, %) TORIRICS ) b 26 (4, 9577 1M 7.55 (déf‘@%ﬂo%%
7.51 (t, J=7.6, 1H), 6.04 (s, 2H), 4.32FQdd, J=3.6, 5.3, 3.95
(s, 3H), 3.74-3.66 (m 2H), 3.47 (s, 3H "B17" No . N " NFILNNN)
% N-"
Preparation of dimethyl-[2-(2-{3-[6-(1-methyl-1H-pyrazol-4-yl}~1,2,3-tri-
azolo[4,5-b]pyrazin-1-ylmethyllphenylipyrimidin-5-yloxy)ethyllamine hydro-
chloride ("B14")

5
N\zjr[ I /j/OH__._ N\ k@)\TO\/\N

10

_ 77.9 mg (0.234 mmol) of polymer-bound triphenylphosphine are added to
O 60.00 mg (0.156 mmol) of 2-{3-[6-(1-methyl-1H-pyrazol-4-yl)-1,2,3-triazolo-
[4,5-b]pyrazin-1-yimethyl]phenyl}pyrimidin-5-ol and 15.6 pl (0.156 mmol) of

15 2-(dimethylamino)ethanol in 5 ml of tetrahydrofuran and 1 ml of N,N-
dimethylformamide. This reaction mixture is subsequently evacuated,
flushed with nitrogen and shaken for 5 min. 53.8 mg (0.234 mmol) of di-tert-
butyl azodicarboxylate are added to the reaction mixture, which is then again
evacuated and flushed with nitrogen. The batch is shaken at RT for 4 h.

20 156 pI (0.156 mmol) of 2-(dimethylamino)ethanol, 77.9 mg (0.234 mmol) of
polymer-bound triphenylphosphine and 53.8 mg (0.234 mmol) of di-tert-butyl
azodicarboxylate were subsequently again added, and the mixture was
shaken for 24 h. The reaction mixture is filtered off through Celite with suc-

O 25 tion and washed with DMF. The filirate is subsequently evaporated under
reduced pressure and purified by means of preparative HPLC. The residue is
dissolved in methanol, methanolic HCI is added, and the mixture is evapora-
ted in a Genevac. The product is in the form of the hydrochloride.

30 Yield: 20 mg, HPLC: R¢ = 2.20 min (method A), LC-MS: [M+H]" = 457;

"H-NMR (500 MHz, DMSO-dg) & [ppm] 10.31 (s, 1H), 9.19 (s, 1H), 8.69 (s,
2H), 8.64 (s, 1H), 8.45 (s, 1H), 8.31 (s, 1H), 8.27 (d, J=7.8, 1H), 7.57 (d,
J=7.7, 1H), 7.52 (t, J=7.7, 1H), 6.04 (s, 2H), 4.60-4.56 (m, 2H), 3.95 (s, 3H),
iy 3.96 (t, J=4.7, 2H), 2.86 (d, J=4.8, 6H).

The following compounds are prepared analogously:



N 512 (rret hod /[ * hydrochloride A) 1H NWR (500 MHz, DWVBO-ds) 6

[PPn‘] 8.64 (s, 3H), 843 (s, 1H), 8.31 (s,

i=7.8, 1h?°§§’°é“é@731 751 (t, J=7.7. 1H . 6.03 (s. Péf?f”“i”é%%
oH), 3.95 (s, 3H), 366337(m2|—|) 29177(3 3H), 1.42 (m WO
2010/ 017870PCT/ EP2009/ 005172 - 99 - 8H) "B18" NCo
"N--0.."."...,.%""N.,....) N/ 0513 2.26 (nethod A 1H NWVR (500
MHz, DMSO-d6) 6 [ppn] 9.19 (s, 1H), 8.63 (s, 3H), 846 (s,1 H), 8.32
(s, 1H), 8.25 (d, J=77, 1H), 7.54 (d, J=7.6, 1H), 7.50 (t, J=7.6,

1H), 6.03 (SCoRbpundl. 23 (t, J=6.3, 2H), 3.95 (S, 3H); 3. PIcHA’ mpLC
(M4H),2.65] 2089 (h 6H), 1. 9Nqme andipr sipetere [t N [M+H]| Rt in min
5 HA4II p\r
\J\E I \J\ /O 483
IlA5ll
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N;q \ (©\“,v( Nj\OJ(
O < NN N\)\ 569
[ L » 0
N N
llA6ll
15
\J\ OH 2.24
I 469 | (method
A)
hydrochloride
20 "H-NMR (500 MHz, DMSO-dg) & [ppm] 9.19 (s, 1H), 8.74 (s, 1H), 8.69 (s,

2H), 8.63 (s, 1H), 8.42 (s, 1H), 8.31 (s, 1H), 8.26 (d, J=7.8, 1H), 7.57 (d,
J=7.6, 1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 4.86 (m, 1H), 3.95 (s, 3H), 3.25
(d, J=13.5, 2H), 3.08 (m, 2H), 2.15 (m, 2H), 1.92 (d, J=12.4, 2H)
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/N 11010 526 2.16 (nmethod A) 1H NMVR (500 MHz, DVBO-d6) 6 [Pn] 9. 19

(s 863 (s, 1H), 8.45 (s, 1H), 8.31 (s. 1H . 8 25
(d, J égo?%"g‘ﬁ?”4 (d, J=7.7, 1H), 7.50 (t, J=7.6, 1 ?T’@.P%FBEW{’%%”Z
2H) , 4 32'(t, J=5.4, 2H), 3.95 (s, 3H-93-56-3,29 (m 6H), 2.81 (s,
3H), 2.50 (dt, J=1.8, 3.6, 2H) "B20" o' Th NoN)NNH N / 1101
hydr ochl ori de 485 2.23 (nethod A) 1H NVR (500 MHz, DMSO-d6) 6 [ PPm
9.30 (s, 1H—9-%9-§—1H)—8-66 L5 2H), 8.63 (s, 1H) 8 44 (s, 1)
8.32 (s, 1H £96 (d, J=7.7. 1H), J:7 1H) 7.51 (t,
J=7.7, 1H), |6.04 (s, 2 5.57 (s, (d 10.1,| 2H),
4.12 (m 1H)|, 3.95 H\, 341 2. 8&); 2.31
2010/ 017870BCT] EP2009/ 0 hNCNN 483 | (method
*hydr ochl orijde 554 2. 64 (matlh NlH— NVR (5 G d5) 6 [Pgagl
9.59 (i, 1H), 9.16 2H) 80 , 1H), 8.67(d, o n1-1),
(s, 1H), 8.49 (s, 11- 1) 8 36 (d, 8.23 (s, 1H, 808 (d,
J=7.7, 1H): (7.84 (t] J=7.9, 1H), %’8‘3}??”‘}% =8.1, 1H), 7./62 (d,| J=4.8,
1H), 6.20 (5>,H2IHMR (ﬁBMHz Dl\ﬁéolcl 9719 (4, .1H3HB.86%s22H) '8.64
3.06 (m 2H), 21 6)51?'@ {8, 1) B:86%s77H) 86478,
24h. 855(3 1H). 844(5 1H) 831 (s, 1!—1) 8.25 (d, J=7.7, 1H), 7.56 (d,
o J=7.8, 1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 5.74 (s, 1H), 4.09 (d, J=6.3, 2H),
3.95 (s, 3H), 3.27 (dd, J=11.1, 26.7, 2H), 2.89 (, J=11.8, 2H), 2.12 (m, 1H),
® 1.92 (m, 2H), 1.51 (dd, J=12.0, 22.2, 2H)
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I N N 4N#Y)140 0 ?NNH | hydrochl oride 519 2.30 (nmethod A) 1H NWR
(500 MHz, 6 [ppnj 9.58(s, 1H), 8.79 (s, lH) /ﬁ;P

J=10. 0, 1I—§§E§:02@7? 8.53 (s, 1H), 8.27 (d, J= P@i 9“"%/"‘3??72
(d, J=7.8, 1H), 784(t J:7.9, 1H), 298~ (d, J=7.7, 1H) 7.52 (t,

J=7.7, 1H), 6.17 (s, 2H), 4.34 (m 2H) 3.82 (s, 1H), 3.13 (m 2H),
2.97-2.85 (m 4H), 2.73- 2.54 (m 4H) "B23" . N-5yCIN .Ic,NFl O N

AL Im\\W el o) o

hydr ochl ori 3 w245 Un—:tnuu A VR (500 WMz, —DBMSO-ds)—6—1PPri
9.56 (s, 1H), 3‘% 869(s 8.58 (s, 1H), PB.28 ((,
J=7.9, 1H), i8.10 (m .62 (d 1%% 7.52 (m 2H), 6.17 (s,
2H), 4.59 (m 2H), 3. n\ 9 42 (mTi2 w |
2010/ 017870RPCT/ EP20( 9/ 00 " B24N Z 9droch? oride
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515 2.73

8.76 (m

J=7.9, 1

2H),
2.12 (m 1H),

hydr ochl ori de
" B28"

6.16 (s,

(met hod A)

2H),

'H NVR (500 MHz, DMSO-d6) 6 [ppni 9.56 (s,

2H), 8.57 1H), 8.45 1H)
A%H)zg“’g‘d?%&(% GHZS 2H) (7561 (HZj J=7. 7(m1H) 7P§§’E?2°5?%"’Q5r’r?2
4.10 (d, J=6.3, 2H)4-98-30 (m 2H),

1H),

2.91 (m 2H),

1.93 (m 2H), 1.50 (m 2H "B25" Nrsil1%illfr.
OirNN--0 hydrochloride 531 826 failS, NoN IV Oel .-N.N
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WO 2010/ 017870PCT/ EP2009/ 005172 - 102 -  hydrochl g(r)i deNX '/'£|?29'|'\I Kt No
--Ni NaN o | *1'"1cO hydrochl oride 515  "B30"
111 bi | 3?5%513&1&@5') N --". cAll. * hydrochl oride 520 PEEFP200R{pSI72
| --N 529 -95-
IIA27II
(@\W\Nj\ OH 2.51
& ININ:N N7 490 (mt:thod
A~ )
5 N
hydrochloride
'H-NMR (500 MHz, DMSO-ds) d [ppm] 9.58 (s, 1H), 8.78 (s, 1H), 8.76-8.72
(m, 1H), 8.70 (s, 2H), 8.66 (d, J=8.1, 1H), 8.53 (s, 1H), 8,27 (d, J=7.8, 1H),
0 8.06 (d, J=7.7, 1H), 7.84 {t, J=7.9, 1H), 7.62 (d, J=7.6, 1H), 7.53 (t, J=7.7,
1H), 6.17 (s, 2H), 4.86 (m, 1H), 3.98 (m, 1H), 3.26 (m, 2H), 3.07 (m, 2H),
O 2.15 (m, 2H). 1.91 (m, 2H)
||A28ll
15 % 518
N
NZ I&IIEN 7 0/\0
N N N
IIA29II
’/©\(N\
WA L
S Cass-These
P N \fo 604
O\I<
O 25 "A30ll
,\NjL 2.57
& ININN NAo 504 | (method
N/ Nf/ /\C!".i A)
30 hydrochloride
"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.58 (s, 1H), 8.78 (m, 2H), 8.66 (d,
J=8.1, 1H), 8.65 (s, 2H), 8.54 (m, 1H), 8.48 (s, 1H), 8.26 (d, J=7.8, 1H), 8.07
(d, J=7.7, 1H), 7.84 (t, J=7.9, 1H), 7.60 (d, J=7.7, 1H), 7.51 (t, J=7.7, 1H),
8.17 (s, 2H), 4.12 (d, J=6.3, 2H), 3.26 (m, 2H), 2.68 (m, 2H), 1.89 (m, 2H),
35 1.57-1.18 (m, 2H)




0 hydrochl ori de "B32" "N Nnf.OCH * 491 *i si "B33" N

0. , €. N....Cyl1l ONl.,,,c) 543208(rretho

(500 Mz W%\Z/%mmémg)" 6 [ppmj 9.21 (s. 1H), 8.67 - B. 61 (Sic?wﬁglg'héj‘%z
(b, 1H), 8.35 (s. 1H), 8.25 (d, J= 7.6,%H) 7.47757(m oH), 6.04
(s, 2H). 4.37 (t. J = 5.2, 2H) . 4.28 (t, 2H), 3.72 (t, 2H), 3.60 -
3.53 (m 4H), 3.23 (s, 3H), 2.73 (t, J = 5.6, 2H), 2.49 - 2.41 (m
.
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49 mg (0.41 mmol ) of 1H benzotriazole,
yrim di n-5-yl oxy] et hyl } mor phol i ne h
nmol ) of sodi um hydrogencar bonate are
m of acetonitrile and stirred at 90Cf®f-18. Water
reaction m xture, which is then extracted with ethyl
or gani ¢ phase is dried over sodium sul fate,

chl or orret‘%(zﬁmégyg.i)]p

and 136

| 1 o~
oR—Si++€a

150 nmg (0.41 mmol) of 4421243-
édroch Qr i
E}Eﬁgﬁ%@“ﬁ]ﬁz 4
is added to the
acetate. The
evaporated and purified
Yield: Rt

n nnl 1/1 nrn

by neans of rcai 0
2 27 min: LOVEAN7 71(MeH) ;
2H), 8.27 (h, 1H, 8§.
1H),7.38-7.96 (m 4H),
(t, 2H), 2.45-2.49 (
5- Chl or o- 1- {|345- ( 2- 1
zotriagole (|"B35") i
-N 10HPLC. Rt
MHz, DMBO-d3) 6 [PP 8.63 (s,
8.8, 1H), 7.59 (dd, [J

s obt ai ned

III UIIﬂL Uyl G.P

1H NVR (5

=1 By ‘
phol i n- &

nh
||y

8,
2K

J

= 2.23 mn (method B)

2H),

= 8.8, 1.8, 1H),
5.6, 2H).

’,ﬁE:DE:, H, 7.86 (d,
4729M1(2)} 1H), 3.57
0/ 0178 2009/ 0

.na%ogously

, DVMBO-d5) 6 [ PPmM 8 63 (s,
2.72
104 -
1H ben
N4 1
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Preparation

5- chl or 034 3p1iban £s2p Mor phol i n- 4- vl et hoxy) pvr| mdin-2-1/1
benzvl1-3H 1, 2, 3-tri azol o[ 4, 5- bl pyri di ne ("A48")

ng (0.442 nm)l) of 2,6-dichloro-3-nitr
of acetonitrile,

of

%EQFPZOO?_/OO%? 8

Tidine is dlssolved in 3 nm
and 144 ng (0.442 mol ) of potassium carbonate are

added. The m xture is subsequently cooled to 0C, and a sol ution of

200 mg (0. 442 @)

of

315-(2- m)rptolln4)Iethxy)pyr|m 3 m| of
aceto- 30 niltrile i§ agdey dropwi s is stirred
at RT for 3.5 h. Watler et,hl %dedto
the reaction m xture. e offjga E i sul f at e,
evapor at ed ynder reduced pre ”and purlfl y coI unn

chr ome® ogr aphy on siflica gel 35Yield: 115 ng, HPLC. Rt E 2.50 mn
(method B), [LC Ms: [[M+H| 471. WD 2010/ 017870PCT/ EP2009/ 005172 -
106 - Step 2: "Bi5"ny (O. 244 | )y Of

(6-chl oro-3-nitropyyidin-2-yj) - 3‘}15 (2-norphol i n-4-

yl et hoxy) pyri mi di n- 2-yl | #eg Qolvad-Gth 7 m of et hykg
acetate and|3 ml of |et hagd ! 1) of tin(If r|d

di hydrate ane added,| 5 and the r eaq n Mxture is stirr d4 4t 5“8?
24 h. qhe reaction mxture is adjust&d to pH 7 using 32% NaCH.
resultant precipitate is filtered off through Celite withh suctlon and
washed with|EA. The f||trate is e'%fq*%['t‘gﬂ ©The organic phase ils

(Sdbsequent | y qqqqnﬁ.g

evapor at ed under

mn (rrethod

6-chl oro-N 2

2-yl | zyl }
2.4 mbﬁj(;f ac

nitrite in 2.

A7 b DA P ald. 4

et hox

b %93

S%ced pt‘essu 6)$0[8%ﬁ Eé)gd WH) gllglf’g%eﬁflydg

aH), 862!\(5 1[—IM+8-125:éd4JIéY 7SR 7354 wQE:?S? MeH, 7.80-&, U=P6) 16

R 0u38 6 62, 2. vb@biPand

gkh czg,qm)d A solution of 149.4 ng (2.166 mmol) of sodium
».4 m of water is added and stirred at RT for

1 h.

4645,

The

solution is|supggquentTy stir RA_QL 6oCTor 4 M. The regctiomnm Xture
is neutralis$ed using NaCH, at Wl acet- 20 ate and wgter arle
added. The organi c phasest qFargt ed ofpj« us phase i|s 66
extracted with ethy| acBt and t he cqbll ed organi ¢ pghases are2
dried gver sodium syl fat¥” The sol @ i SNévapor at ed under*4feduéBgthod
pressure and purified by colum chreget ography on silicd gel. A)
C25Yield: 45 nmg, HPLC. Rt = 2.18 min (nethod C, LCMs: ([ M:H tf = 452;
1H NVR (500 MHz, DMBO d6) 6 [pprr] hﬁirﬁdhltérdie J 8 6, 1H), 8§. 64 (s, 2H)
831 (S, 1 .. 50 t, .Lll},
7.45 (d. J=7 H‘W{ﬁ) %8 @9’2(9“"%250\65'2[ 9193@/518' ﬁ? 5528p 836%!1
4H), 2.73 (1 1HJ=546 (s21rl)1) 8392(§91m)de@e 31 7.7 61, 7 (@, J4*ﬂ)7 1H 751
Ereparation (5-brono-2 mtroghen 3[ 542-'nor i n-4-yl ét hok
pyri mi<di n- 2; mpﬁéﬁzgl—pa@ﬁﬁés@g 6§ (dd 36 5.3,2 3 05 (s, 3H), 3.74-3.66
(m, 2H), 3.47 (s, 3H)
"B17" N\ .
(L 0
NN N N? \/\N’\ 212
30 N N I\,N\ 512 {method
A)
hydrochloride

35

"H-NMR (500 MHz, DMSO-ds) 5 [ppm] 9.19 (s, 1H), 8.64 (s, 3H), 8.43 (s,
1H), 8.31 (s, 1H), 8.26 (d, J=7.8, 1H), 7.56 (m, 1H), 7.51 (t, J=7.7, 1H), 6.03
(s, 2H), 4.32 (m, 2H), 3.95 (s, 3H), 3.66-3.37 (m, 2H), 2.7 (s, 3H), 1.42 (m,




20 Step 1: 496 ng (0.208 mml) of 4-brono-2-fluoro-1-nitrobenzene is

di ssol vedyhRorbth1#7o0f acetonitrile, and 0.305 g (0.208 pup
pot assi um carbonate is added. 0 25 The m xture i s subsequen
to OC, and a solution of 1.00 g (0.208

8ol ) of

Jebr

y

fb/00s1

coo?zed

3- [ 5-nor phol i n- 4-yl et hoxy) pyri m di n-2-yl ] benzyl ami ne in 10 m of

acetonitrile is added dropw se.

for 3.5 h.

evapor at ed \
chr omat ogr ag
(met hod B),
108 - Steq
(5- br ofro- 2- 11
pyri m di n- 2-
and 6 ml of
are added,

~

[«

precipitate
with EA  The
washedyi t h
reduced pre
LC- MS: [ MtH]

(e

't@%[ er a

reacti on m xture.

The reaction m xture is stirred at RT
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AP a0, vad ol v

484 ny, HPLC., Rt 5= 2,27 mn (nmethod C), LC Ms: Fiﬁ
VO 2014 0178 ¥PTT ﬁfbo@ﬁddﬁa?bs--‘l@aétﬁ)&% 2H), 3.95 (s, 3H), 3.56-3,29 (m,
6H), 2.81 (s, 3H), 2.50 (dt, J=1.8, 3.8, 2H)
HB2OI| N\ . o
| @ N 0\¢J\~/NH
NN N’jr 223
N S
C ) K©/‘\N 485 | (method
A)
hydrochloride
"H-NMR (500 MHz, DMSO-ds) 5 [ppm] 9.30 (s, 1H), 9.19, s, 1H), 8.66 (s,
0 2H), 8.63 (s, 1H), 8.4 (s, 1H), 8.32 (s, 1H), 8.26 (d, J=7.7, 1H), 7.56 (d,

10.1, 2H),

4.12 (m, 1H), 3.95 (s, 3H), 3.41- 2.38 (m, 6H)

J=7.7,1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 5.57 (s, 1H), 4.30 (dd, J=4.5,

35




Preparation

6- 0- met hywokbkamirsygol -

-vil benzv1l-

6- br ono- 1- { 3- 15- ( 2- nor phol i n- 4-yl et hox
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3.61-3.51 (m
2010/ 017870F
G){3-15-(2-7
triazol o[ 4,

prepared anal

HPLC Rt. in

15
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of
4-v1)-143-45-(2-nor phol i n-4-yl et hpéy)Ememglazz
11-1- benzotri azol e ("A50") 00 ng (0.352 nmmol ) of

Q?ﬁyrl ndi n-
80.6 ng (0.387 mml) of 1-nethyl-4-
ramet hyl-1, 3, 2-di oxabor ol an-2-y1)-1H pyrazol e and 150 ng

ofgAqi ot assT UDN phat € trihydrate arg_suppendeg Tnm 6
ne gl ycd fmer, degas "aev at pd| and f] ushed

gen a nynbe ' S. 24.§F pf

| phos- ¢ 'paI I adiLqul)l\ch oride are added, and|th&64
dgai n evagcuayed and fl d Wth nitrogen. The ggacfi
tirred gt §pC for 24 ter is added to thp reacti(g]rr%thod
ch is then nMendered basic using 2532% NaOH ahd ext | actAsd
c phase is dried over sodiumsulfate; evap

or at ed
rein a rot aryymgﬁ@,hgéor and pUI’IfI ed by ol um
lica gel; yield: 41 ny, HPLC. Rt 08 mpn

C6-NGIR (8662, BVIS L IYg E gL, 1HoeT %‘)2 )88 (5o

8.29 1
H)H) 3. 6d(~é—8|_|)1I—UH)7862($dH'1) 8419 ¢, 181)78. 3&@1 J=‘+’7«$91(—k)d8 23

= 8
1. %0630, 7, B4ET 81, I57 8o ahos . e T i 62 @
>0£/4E£Pzﬂq>)9/aonﬁas72H) 458 (, J%ﬁpaﬂ)atS"FU‘(tOfZH} 3.55 {m 2H). 3.06
mrphol i n- 4 | et hoxY) PVri m di n-2-yl [ benzyl
581 b am (24485 (m, 3k f ol | owi ng corrpounds are

ogously Conpound No Nane and/or structure LCVS [ ViHH|

| (]I H 2.30
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A)

mi B22A4G"
v
N

hydrochloride

519

20

25

"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.58(s, 1H), 8.79 (s, 1H), 8.66 (d,
J=10.0, 1H), 8.64 (s, 2H), 8.53 (s, 1H), 8.27 (d, J=7.9, 1H), 8.07 (d, J=7.8,
1H), 7.84 (t, J=7.9, 1H), 7.61 (d, J=7.7, 1H), 7.52 (t, J=7.7, 1H), 6.17 (s, 2H),
4.34 (m, 2H), 3.82 (s, 1H), 3.13 (m, 2H), 2.97-2.85 (m, 4H), 2.73- 2.54 (m,
4H)

30

IlB23ll

2.45
(method
A)

530

hydrochloride

35

"H-NMR (500 MHz, DMSO-ds) 5 [ppm] 9.56 (s, 1H), 9.32 (m, 1H), 8.69 (s,
2H), 8.58 (s, TH), 8.28 (d, J=7.9, 1H), 8.10 (m, 2H), 7.62 (d, J=7.7, 1H), 7.52

(m, 2H), 6.17 (s, 2H), 4.59 (m, 2H), 3.74 (m, 9H), 3.42 (m, 2H)




435 0 " A46"

MHz, DMVSGvd6Gpiofrtsapm] 8.63 (s,

%*

453 (met hod
2H) ) 8. 25 (d, J=9.2 2H) J PET/%%Z&]%OS:HTQ !

(101 © 1H NWR (500

7.55-7.47 (m 2H), 7.38 (d, J=7.5 1H), 6,10 (s, 2H), 3.6I- 3.54 (m
oH), 3.28 (m 4H), 2.72 (t, J=5.6, 2H Y350 (m 4H)
IIBZ4H N\ N‘ NH
[ L O
F NZ N ij,o 2.73
K©/L\N 515 | (method
F
5 A
hyd“rochloride
"H-NMR (500 MHz, DMSO-dg) 6 [ppm] 9.56 (s, 1H), 8.76 (m, 1H), 8.63 (s,
2H}, 8.57 (s, 1H), 8.45 (m, 1H), 8.27 (d, J=7.9, 1H), 8.20 (d, J=6.6, 2H), 7.61
10 (d, J=7.7, 1H), 7.55-7.46 (m, 2H), 6.16 (s, 2H), 4.10 (d, J=6.3, 2H), 3.30 (m,
2H), 2.81 (m, 2H), 2.12 (m, 1H), 1.93 (m, 2H), 1.50 (m, 2H)
O "B25" E
NN NH
(L o O
5 )\ 531
hydrochloride
IIB26" N\ N\ NH
20 | I~ \)Q
N///@\O/ENIN N4]/0
S
U\N 520
O hydrochloride
25 "827" /[N\IN\\
| | N
. 0
NZ 07 ~NZ N N“/’j’ \O
\N NH
UL 506
30
hydrochloride
"828" N.__ N\ N‘
—N, | ‘N
U\ | 514
35 SN NH
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NN O 432 "A48"

(0]

CI'N

30

452 0 woAdR01780 PCT/EP2009/005172
-102 -
hydrochloride
II829" ’NJ /E I
o0
5 K@* 515
hydrochloride
“B\?)O" N\ N“
/@\ /[ In'N 20
10 N7 0 N N\’]’ \O
N NG| 520
hydrochloride
15 "B31" | Nj:N“ |
N
F N/ N' NP Q :,”/N\
KO)\‘ I
N 529
F
20 hydrochlaoride
"B32" I N\IN‘N
N\\ NP N N O OH
| ( 7 491
*[ :r N
O 25
"B33" [ N\IN“
N
NN N;jlo\/\N/ﬁ 2.08
N KQ/RN L_o| 543 | (method
C)

35 3H}, 2.73 (t, /= 5.6, 2H), 2.49 — 2.41 (m, 4H)

"H-NMR (500 MHz, DMSO-dg) 3 [ppm] 9.21 (s, 1H), 8.67 — 8.61 (m, 3H), 8.46
(b, TH), 8.35 (s, 1H), 8.25 (d, J = 7.6, 1H), 7.47-7.57 (m, 2H), 6.04 (s, 2H),
4.37 (t, J= 5.2, 2H), 4.28 (t, 2H), 3.72 (¢, 2H), 3.60 — 3.53 (m, 4H), 3.23 (s,
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"B34II

HO

N\ N\‘
=~ N N N
N U@ @ 529 | (method

1.94

C)

4.98 (t, J=5.3, 1H), 4.30 (t, J= 5.6, 2H), 4.25 (t, J = 5.4, 2H), 3.79 (q

"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.22 (s, 1H), 8.69 — 8.60 (m, 3H), 8.46
(s, 1H), 8.35 (s, 1H), 8.29 — 8.22 (m, 1H), 7.47-7.57 (m, 2H), 6.04 (s, 2H),

5.4, 2H), 3.62 - 3.52 (m, 4H), 2.73 (t, J = 5.8, 2H), 2.40 — 2.50 {m, 4H)

I =

Preparation of 1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyi-1H-

benzotriazole ("A3"):

N

O ooy

H LY v \

b::N + G\/\O’Q/IN Ci___ 'C{)%‘N nAZ"
CH

'@

49 mg (0.41 mmol) of 1H-benzotriazole, 150 mg (0.41 mmol) of 4-{2-[2-(3-
chloromethylphenyl)pyrimidin-5-yloxylethylimorpholine hydrochloride and

136 mg (1.62 mmol) of sodium hydrogencarbonate are suspended in 4 ml

of acetonitrile and stirred at 90°C for 18. Water is added to the reaction

mixture, which is then extracted with ethyl acetate. The organic phase is

dried over sodium sulfate, evaporated and purified by means of column

chromatography on silica gel.

Yield: 14 mg; Rt. = 2.27 min; LCMS: 417 (M+H);

"H-NMR (500 MHz, DMSO-ds) & [ppm] 8.63 (s, 2H), 8.27 (b, 1H), 8.23 (td,

1H), 8.06 (d, 1H), 7.86 (d, 1H),'7.38-7.56 (m, 4H), 6.09 (s, 2H), 4.29 (2
1H), 3.57 (t, 4H), 2.72 (t, 2H), 2.45-2.49 (b, 4 H).



420 (method 110 A) 1H NWVR (500 MHz, DVBO-d6) 6 [ppni 9.45 (s, 1H)

8.64 (s, W Ado(s, 1H), 8 39 (d,J=8.9, 1H), 8.25 (dprd=
7.55 Ed, Jg{%?lgiﬁ"m,( 7.550(t, J:7.(6, 1H)., 605 (d. Jzé_g?""ffﬁg@g@ﬁ

(s, 2H), 4.28 (t, J=5.9, 2H), 4.04 (s; 9%y, 3.30 (m 2H), 2.82 (s,
6H), 2.20-2.15 (m 2H) WD 2010/ 017870PCT/ EP2009/ 005172 - 112 -
Preparation of

5-(1-nmet hyl-4.4 7.0 TH 1Yy 13- i o Ay Y. ~
plifim din- fﬁrﬁ%@nﬁ% ﬁ&yﬁl‘j@h%ﬁ??ﬁ %%E%WEH@B% ?’Wﬁﬁ% RED49-
The fol | ow rigazoleddBodY impbtaiedanaldgansiyogous! y: Conpound No. Nane
and/or structure LCMS [MtH Rt. in mn "A52" 0 O N-. O

......... N/_\o
o—/_ \_r

c 2
N

10 HPLC: R = 2.23 min (method B), LC-MS: [M+H]" = 451;
'H NMR (500 MHz, DMSO-dg) & [ppm] 8.63 (s, 2H), 8.29 — 8.21 (m, 3H),
O 7.94 (d, J= 8.8, 1H), 7.59 (dd, J= 8.8, 1.8, 1H), 7.53 — 7.37 {m, 2H), 6.09
(d, /=127, 2H), 4.30 (t, J = 5.6, 2H), 3.61 — 3.55 (m, 4H), 2.72 (t, J = 5.6,

15 2H), 2.49 - 2.41 (m, 4H).
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35



N1l 503 WD 2010/017870PCT/ EP2009/ 005172 - 113 - "A53" \ N1 N* N,
N N 468yo 20017870 N N NI/ * 471 WO PCT/EP2009/005172
2010/ 017870PCT/ EP2009/ 005172 - 114 - Preparation of

14315- ( 2- nor phol i n- 4-yl et hoknpyri m di ni9 yl | benzyl1- 6- ( propane- 1-sul f
onyl) - 1H benzotriazole ("A55"): WO 2010/ 017870PCT/ EP2009/ 005172 -
115 -

Preparation of 5-chloro-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-3H-1,2,3-triazolo[4,5-bpyridine ("A48")

> K,CO, acetonitrile NN
— RT, 24h

10 cl °
\ N N
N Y% ! N—O
O a
N
7NN
- .
15 N
ilx SnCl,*(H,0),
H, 0 facetic acid NazNoa O EA/ethanol
65°C, 2h RT, 24h
45% 89%

O\/\N/\\

20

S
C . st

87.8 mg (0.442 mmol) of 2,6-dichloro-3-nitropyridine is dissolved in 3 mi of
acetonitrile, and 144 mg (0.442 mmol) of potassium carbonate are added. The
mixture is subsequently cooled to 0°C, and a solution of 200 mg (0.442 mmol)
of 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzytamine in 3 ml of aceto-

30 nitrile is added dropwise. The reaction mixture is stirred at RT for 3.5 h. Water
and ethyl acetate are subsequently added to the reaction mixture. The organic
phase is dried over sodium sulfate, evaporated under reduced pressure and
purified by column chromatography on silica gel.

35 Yield: 115 mg, HPLC: R¢ = 2.50 min (method B), LC-MS: [M+H]" = 471,
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Step 2:

115 mg (0.244 mmol) of (6-chloro-3-nitropyridin-2-yl)-{3-[5-(2-morpholin-4-
ylethoxy)pyrimidin-2-yllbenzyl}amine are dissolved in 7 ml of ethyl acetate and
3 ml of ethanol. 275 mg (1.22 mmol) of tin(ll) chloride dihydrate are added,
and the reaction mixture is stirred at 55°C for 24 h. The reaction mixture is
adjusted to pH 7 using 32% NaOH. The resultant precipitate is filtered off
through Celite with suction and washed with EA. The filtrate is extracted. The
organic phase is subsequently washed with water, dried over sodium sulfate
and evaporated under reduced pressure.

Yield: 95.5 mg, HPLC: R¢ = 2.22 min (method C), LC-MS: [M+H]" = 441.

Step 3;

95.5 mg (0.217 mmol) of 6-chloro-N’2’-{3-[5~(2-morpholin-4-ylethoxy)pyrimidin-
2-yllbenzylipyridine-2,3-diamine are dissolved in 2.4 ml of water and 2.4 ml of
acetic acid. A solution of 149.4 mg (2.166 mmol) of sodium nitrite in 2.4 ml of
water is added and stirred at RT for 1 h. The solution is subsequently stirred at
65°C for 4 h. The reaction mixture is neutralised using NaOH, and ethyl acet-
ate and water are added. The organic phase is separated off, the aqueous
phase is extracted with ethyl acetate, and the combined organic phases are
dried over sodium sulfate. The solvent is evaporated under reduced pressure
and purified by column chromatography on silica gel.

Yield: 45 mg, HPLC: Ry = 2.18 min (method C), LC-MS: [M+H]" = 452;
'H-NMR (500 MHz, DMSO-ds) 8 [ppm] 8.67 (d, J=8.6, 1H), 8.64 (s, 2H), 8.31
(s, 1H), 8.26 (d, 1H), 7.61 (d, J=8.6, 1H), 7.50 (t, J=7.6, 1H), 7.45 (d, J=7.7,
1H), 6.02 (s, 2H), 4.30 (t, J=5.6, 2H), 3.59-3.54 (m, 4H), 2.73 (t, J=5.6, 2H),
2.49 (ddd, J=3.1, 6.2, 12.6, 4H).

Preparation of (5-bromo-2-nitrophenyl)-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzyl}amine ("B36")
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Step 1:

496 mg (0.208 mmol) of 4-bromo-2-fluoro-1-nitrobenzene is dissolved in 10 ml

of acetonitrile, and 0.305 g (0.208 mmol) of potassium carbonate is added.

25 The mixture is subsequently cooled to 0°C, and a solution of 1.00 g
(0.208 mmol) of 3-[5-morpholin-4-ylethoxy)pyrimidin-2-yllbenzylamine in 10 m|
of acetonitrile is added dropwise. The reaction mixture is stirred at RT for
3.5h.

30 Water and ethyl acetate are subsequently added to the reaction mixture. The

organic phase is dried over sodium sulfate, evaporated under reduced pres-
sure and purified by column chromatography on silica gel; yield: 1.29 g, HPLC:
Rt = 2.61 min (method B), LC-MS: [M+H]" = 514/516.

35
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Step 2:

763 mg (1.35 mmol) of (5-bromo-2-nitrophenyl)-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzyl}amine are dissolved in 14 ml of ethyl acetate and 6 ml of
ethanol. 1.53 g (6.75 mmol) of tin(ll) chloride dihydrate are added, and the
reaction mixture is stirred at 55°C for 24 h. The reaction mixture is adjusted to
PH 7 using 32% NaOH. The resultant precipitate is filtered off through Celite
with suction and washed with EA. The filtrate is extracted. The organic phase
is subsequently washed with water, dried over sodium sulfate and evaporated
under reduced pressure;

yield: 617 mg, HPLC: R; = 2.28 min (method C), LC-MS: [M+H]" = 484/486.

Step 3:

617 mg (1.11 mmol) of 4-bromo-N'-2'-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-
2-yllbenzyl}benzene-1,2-diamine are dissolved in 7.2 ml of water and 7.2 m! of
acetic acid. A solution of 776 mg (11.1 mmol) of sodium nitrite in 7.2 mi of
water is added and stirred at RT for 1 h. The solution is subsequently stirred at
85°C for 4 h. The reaction mixture is neutralised using NaOH, and ethyl ace-
tate and water are added. The organic phase is separated off, the aqueous
phase is extracted with ethyl acetate, and the combined organic phases are
dried over sodium sulfate. The solvent is evaporated under reduced pressure
and purified by column chromatography on silica gel; yield: 484 mg, HPLC: R;
= 2.27 min (method C), LC-MS: [M+H]" = 495/497.



A A "B34" A A"B35" B C"B36" AB"B37" AA IC50:1 nM- 0.11AM = A
100. 1 i. = B > 10 ji M=C The follow ng exanples relate to
medi canen 29%@%#@&2 Injection vials A solution of 186“8P6Pwﬁhf”
active ingredient of the formula | and189g of di sodi um

hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into

I nj ection vr ed under sterile ¢ ns and sealed
uaner steri | amt}/qr{oqi!é(’? :rvl ﬁ*lmrazoltkvi)ﬁ {grf%r l-active

\lUIIUI

i ngredi ent . e?r fi-2 SABBAS}L 9L @éqz%trréierél AR 20 g of an active
I ngredi ent o t eformula Tl W | eci thin and

1400 g of cocoa butter is nelted, poured |nto nmoul ds and 30al |l owed to
cool . Each suppository contains 20 ng of active |ngred|ent Exanple
C. Solgition WO 2010/017870PCT/EPZ@Q?lOOSl?Z -117- 6.8,

solution is nmade up to 1 | an \erylised by |rrad|at|on

solution can be used in theMormof eye drops. 5Exanpl D O nt ment
500 ng of an active ingrd?nt of the forrrula | are 'ﬂ%d with 99.5 g

of Vaseline under asepti ndi ++—ers—31BExa ts A mxture
of 1 kg of activdsyngredifent of the fornula act ose,

le E
f"N4 k

10
Br

e A

200 mg (0.352 mmol) of 6-bromo-1-{3-[5-(2-morpholin-4-ylethoxy)pyrimdin-
15 2-yllbenzyl}-1H-benzotriazole, 80.6 mg (0.387 mmol) of 1-methyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 150 mg
(0.704 mmol) of tripotassium phosphate trihydrate are suspended in 6 ml
of ethylene glycol dimethyl ether, degassed evacuated and flushed with
20 nitrogen a number of times. 24.7 mg (0.035 mmol) of bis(triphenylphos-
phine)palladium(ll) chloride are added, and the mixture is again evacuated
and flushed with nitrogen. The reaction mixture is stirred at 80°C for 24 h.
Water is added to the reaction mixture, which is then rendered basic using
G 95 32% NaOH and extracted with DCM. The organic phase is dried over
sodium sulfate, evaporated under reduced pressure in a rotary evaporator
and purified by column chromatography on silica gel; yield: 41 mg, HPLC:
Rt = 2.08 min (method C), LC-MS: [M+H]" = 497;
'H-NMR (500 MHz, DMSO-dg) d [ppm] 8.63 (s, 2H), 8.29 (s, 1H), 8.26-8.20
(m, 2H}), 8.10 (s, 1H), 8.02 (d, J=8.7, 1H), 7.96 (s, 1H), 7.63 (dd, J=1.4,
8.7, 1H), 7.49 (dd, J=1.7, 4.9,2H), 6.05 (s, 2H), 4.29 (t, J=5.6, 2H), 3.88 (s,
3H), 3.61-3.51 (m, 4H), 2.72 (t, J=5.6, 2H), 2.53-2.44 (m, 4H).

30
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1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesi um
stearate is _1bpressed in a conventional manner to give tablets in
such a wayO2MMIZ8h tabl et contains 10 ng of active i n§EBEP29P/005172
Exanpl e F: Dragees 20 Tablets are presged-anal ogously to Exanple E
and subsequently coated in a conventional manner with a coating of
sucrose, potato starch, talc, tragacanth and dye. 25Exanmple G

Capsul es 2 kg of active ingredient of the formula | are

i ntroduced iRiEPAR Alb0-464 bl FRQYPHPER-drHethoxmipyaRtidin ey benavE

such a way t{pabopifh- h&s D430t ai ns 20 of the active

i ngredi ent. ) solution of 1 kg of active
ingredient of the formula | in 60 | of bidistilled water is sterile

filtered, transferred into anpoul es, |yophilised under sterile WO
2010/ 0&7870PCT/ EP2009/ 005172 - 118 - conditiogs and seal ed under
sterile conditions. Each.anpoul e contains _J10 of active ingredient.
5 10 15 20 025 30 WD 20]}@/ 017870PCT/ EP2(f0971005972 - 119 - Pat ent

Claims 5 10 1. Conpom othe formula | \\#hyy N7 0\/\N/ﬁ
g Kd% | k/O
N

N~ CI

m |
O P N NSO N
0
NaNO,

NH
O~
NH N N/\
T VLYY
“A44"

15
The following compounds are prepared analogously
20
Compound LCMS HPLC
No. Name and/or structure

[M+H] | Rt inmin

"A45|| N\\
N O~ :
. (; NZ N
O 1 :\/”/ Q 435

25 F N

C)

HA46II N\\
N* N 2.21
| j/ l\/:') 453 (method
30 F N

"H-NMR (500 MHz, DMSO-de) 6 [ppm] 8.63 (s, 2H), 8.25 (d. J=9.2 2H),
7.98 (m, 1H), 7.55-7.47 (m, 2H), 7.38 (d, J=7.5 1H), 6.10 (s, 2H), 3.61-
35 3.54 (m, 2H), 3.28 (m, 4H), 2.72 (t, J=5.6, 2H), 2.50 (m, 4H)




each,

|ndependently of one anot her,
N=CR5N( R5Y9Q 20 (| 7872, CN,
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N, each
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[ G4Ra) 2] Het, O[ C( R5) 2] pORS5,

0[ O( R5) 2] pN(R5) 2. O[ C( R5) 21pN+0- (R5) 2, 0] C( R5) 211Het ,

S[ C(R5) 210N( R5) 2, S[ C( R5) 2] pHet ,

NHCON( R5) 2,
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{method
A)

420

"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.45 (s, 1H) 8.64 (s, 2H), 8.44 (s, 1H),
8.39 (d,J=8.9, 1H), 8.25 (d, J=7.7, 1H), 7.55 (d, J=7.8, 1H), 7.50 (t, J=7.6, 1H),
6.93 (d, J=8.9, 1H), 5.91 (s, 2H), 4.28 (t, J=5.9, 2H), 4.04 (s, 3H), 3.30 (m, 2H),
2.82 (s, 6H), 2.20-2.15 (m, 2H)
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WO 2010/ 017870PCT/ EP2009/ 005172 - 121 - NHCOJ C(R5) 2] N(R5) 2,
NHCOQ C( "Het 1 , NHCONH C( R5) 2] 1N( R5) 2, NHOONH[ C( R5) 2] Het 1
omNH[qsgg)%] 1%91R502, oCcONH[ C(R5) 2], Het1, CO- Hetl, }’@]@Pm@’ﬁﬂﬂm
=NA and/or =0 (carbonyl oxy- 5 gen), Hdtl2Zdenotes a nDnocycllc
saturated heterocycle haying 1 to 2 N and/or 0 atons, which nay be
nono- or disubstituted by A COOA, QGA, OH, Hal and/or =0 (carbonyl
10oxygen), Idenotes denotes 0, 1 or 2, denotes 0,
1, 2. 3 or 1 | Dl hali vietne
salts, t aut opp
thereof in arl T ]
20R1denotes H, Hal, A S(O)nA Ar Het 0[C(R5)2]Ar 0[C(R5)2]
or OR5, and pharnaceutlcally usabl salts t aut omers and
E or

st ereog soners thereof, mmcl udN <t UNES thereof in a ratios. 25
3. Conpounds accordi ng 2|~|\r;uQ/\,h|ch R7denfft e$ H or Hal,

and phar mace 6}4 usa aI tautoners and st gres¥FSsgtRs q?\
quoun \j

30t hereof, inc |UJ ng mxt Es thereof in all QI ‘;E:HSS 4.4
e

according to one*o N for tes A
[ C(R5) 21nN(R5) 2, [@é"RS) 2] Het, O[ C(R5) 2], N( R5) 2 )2| nHe
[C(R5)2],i0R5, Olc( R5) 2] OR5,

O-[( 2] -cycl oal kyl ene-[ C(R5) 21n-N(R5) 2, [C(R5) 2], , or
CH=CH- 5, WD 2010/ 017870PCT/ EP2009/ 005472 - 122

pharmaceutically usable salts, tautonors St er eofSOFENg er eof
| uding m xtures thereof in all ratios. mmjs acgl @

one or nore of Clains 1-4 in which 5 R3, R3I depen entdy

one anot her, denote H or R8, and phar rrjze(uﬁ'ca l e salts,

tautoners and stereoiso t hereof, i udi ng m xtair es thereof in

al | até 0S. 10ﬁ. Conpoun cgﬁdi ng to one or nore of Clains 1-5 in

whi ch N | " \/\IL C\/?

| N Ny o~

N =

"
20 (@\(\l

0/\/N "A51"

D 25 The following compounds are obtained analogously:
Compound LCMS
No. Name and/or structure Rt. in min
[M+H]
IIA52II
30
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R4, R6denote H, and pharnaceutically usable salts, tautoners and
stereoi soners thereof, including mxtures thereof in all ratios. 7.
ConpoundsW22BYH7$HY to one or nore of Clains 1-6 in whi PRTRPAONEIHSE
H Hal, A ON S(0)mA or thiazolyl, thiiqghenyl, furanyl, pyrrolyl,
oxazol yl, isoxazolyl, oxadiazolyl, pyrazolyl, imdazolyl,

t hi adi azol yl, pyridazinyl, pyrazinyl, pyridinyl, pyrimdinyl,

pyrazol yl oxy—where the heterocycles nmay also be nono-, di- or
trisubstitutedA@@ Hal, A and/or Of %) 2] , OR6, or phenyl or phenoxy,
each of whigh is nono-\di- or trig itygted by Hal and/or CN, and
phar maceuti gal Il y usabl ' anf stereoispners thereof,

i ncl udi ng mj|xtures tlheM I ratioua;gﬂy$bﬂﬁgunds é@gording to
one or nore |of Cains 1-7 i ichqkbtdenote a nocyclic spturated
unsatugated or arongtic het! ycl e hayi ng B4 N 0 andfor S

at ons, ” whi ch—may be lunsubstituted or nono-, di- or tr|substifuted by

Hal , A COORG, AR R5) 210R5, [ C(R6) 2 Het 1, O[ C(R6)R]-, Het{l and/ or
=0 (carbonyl| oxygen)|, WD _2010/01787@PCJ/ ER2009/ 00517 - 123| - and
pharmaceutigally usable @ t autfoner's 7 d|stereoi somazi t her eof
i ncl udi ng mixtures theLgo : tios.N oundp accor
one or noreof ClainsN1-8 in dhi ch et denot es [pi pMrTdj nyl,
pyrroljdinyll, norpholinyl, pipefazilyl, oxa- zd‘Ndiny , pyragzol yl,
pyridi nyl, pyrimdiny—Furyl—thienmy—exazel b —oxadiazel yl
i mdazolyl, pyrrolyl, isoxazolyl or imdazolidinyl, where the

icals may al so be nono- or disubstituted by Hal, A, COOR5,

C(R5)2],0R5, [C(R5)2]"Hetl , O[C(R5)2],Hetl and/or =0, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios. Conpounds according to one
or nore of Clains 1-9 in which Hetidenotes piperidinyl, pyrrolidinyl,
nnrphdﬁ?nyl, pi perazinyl, oxa- zolidinyl or imdazolidinyl, where the
radi cal s may al so be nono- or disubstituted by CODA, =0 and/or A, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including m xtures thereof in all ratios. Conpounds according to one
or nore of Claims 1-8 in which Ardenotes phenyl which is
unsubstituted or nono-, di- or trisub- stituted by Hal, A and/or CN,
and pharmaceutically usable salts, tautomers and stereoi soners
thered0 including mixtures thereof in all ratios. Conpounds
according to one or nore of Clains 1-11 in which Adenotes unbranched
or branched al kyl having 1-10 C

ding to

O 5
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at ons, in which 1-7 H atons may be repl aced byO—I F, d
and/ or Br / 017870PCT/ EP2009/ 005172 - 124 - cyclicg

havi ng 3"‘}0&@{%2@9 whi ch may be nonosubstituted by OH, PCT’EPMO /005172
and pharmaceutically usable salts, taufléfers and stereoi soners

5t hereof, including m xtures thereof in all ratios. 13. Conpounds
according to one or nore of Clainms 1-12 in which X1, X2, X3, X4,

X5each, i ndeFQendentI

Hal, A S(0)wikRaRtonp 2 %Y ) es
H or Hal, W%ﬂ%&%n%{@ﬁ b&ﬁﬁ&ﬁézae:ﬁﬁﬁ? [C(RG) 2], ki et

150[ ¢( R6) 2] OR6, O C( R6 ) 2] pCR6

0-[ C(R6) 2] - cycl oal kyl ene-[ C(R6) 2] - N(R5) 2, [ C(R6) 2] NR5CO0A or
CH=CH COCOR6, 20R3, R3leach, |ndependently of one aﬁg‘t/h%é\p:enote H or

R8, R4z R6denote H, R5denot es H oi?+ RS,

branched al kyl having 1- 6 C N.@5Adénotes ranche br anched
al kyl having 1-10 C at ich 177

ne nay be replaced by
OH F, d and/or Br, or S't:yc I CNid kyl g 3-7 C atons, which may

be nono-substituted by OH Ardenotes phenyl which is unsubstituted or
nono-, di- or trisubstituted by Hal, Al and/or CN, 35 Hetdenotes a
nonocyclic saturated, unsaturated or afoma- tic heterocycle having 1
to 4 NIOO and/ or S atons, which ﬁ

O ‘\/\s
I opge

15

\/\QS:\ :: :NH - I O\/\
N
N8 NH NI
20 SRY ﬁ)ﬁ“ I '\/o

C\ 25 \/\SQ:N:\N Néj/o\/\N/ﬁ

0’1 \"0 k@)\\\N l\/o "A55"
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WO 2010/017870PCT/EP2009/005172 - 125 - may be unsubstituted or

nmono- , or lrisubstituted by Hal, A COOR5, O[C(R5)2],
[C(R5)2]H@Pfoum%[%?R5)21antl and/ or =0 (carbonyl oxyge Tmmmmwmwrn
5Het i denot es pi peridinyl, pyrrolidinyk118or pholinyl, plpera2|nyl
oxazol i di nyl or inidazolidinyl, where the radicals nmay al so be nono-
or disubstituted by COOA, =0 and/or A, Haldenotes F, O, Br or |

denotes O, 1 or 2, 10denpotes O, 1, 2, 3 or 4, denotes 1, 2, 3 or 4,
and pharnaceﬁﬁﬁﬂgﬁﬂégggﬁbﬁﬂésalts, taut omers and stereoi soners

t hereof, including mxtures thereof in all ratios. 15 14. Conpounds
according to Caim1l, selected fromthe group No. Structure and/or
name "Al" G-Eadeull M@uamezemmmpMohin 4-yl et hoxy) pyri mi di n-2-y1] -
benzyl}_ 1H - 23 Lr: ﬂﬁl 5 _hl nyrazi ne
6- ( 1- Mgt hyl - ﬁ%’;‘ﬁ%ﬂ?@ Y0y ﬁ?&f”{%e’s‘sw mofpHiATassay | -
et hoxyJ pyrim di n-2-yl ] benzyl}- 1k, 2, 34ri azoligf,4, 5- b] -
1-{3-[5-(2-N rpholln 4- erthogg%f rlntdln-Z-YI]benzy }-
benzotriazolle "A4" \ N|N"A N RN (cell)

1IA1I| A

IV
10 "A3"
g

O "AQ"
AZ4"
"A2T"
15 "A30"
"A4G"
A4S
"ABO"
TR
T
e
Y
O 'tBQ"
25 B10"

"B14"
"B15"
"B16"
"B17"
"B1g"
"B19"
"B20"
"B21"
35 "B22"
"B23"

razi ne "A3"

py
1H

20
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,p . I WD 2010/017870PCT/ EP2009/ 005172 - 126 - \' )4NI OIS
NKINIO ,t1 N"AT" \ N * | " kN \' PtN /SO y0Ood< \ N
WO 2010/017870 PCT/EP2009/005172
-116 -
"B24" A A
"B33" A A
"B34" A A
"B35" B Cc
5 IIBS6I| A B
"B37" A A
|Csoi 1M -0.1 p.M=A
10 01uM-10uM=B
O > 10 uM =C
The following examples relate to medicaments:
15
Example A: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
20 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.
Cx
‘25 Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
30 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 |,
35

9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H.0 and 0.1 g of
benzalkonium chioride in 940 m| of bidistilled water. The pH is adjusted to



*RN "A 0" \ Nti \ OlIsk ,NN "ALl" A\ NP O It,_ N / WO

2010/ 0178\2’8@%%’0@?@7(309/ 005172 - 127 - A2 PCT/EP2009/005172
-117 -

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
10 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
1% pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

20
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

C 25

Example G: Capsules

2 kg of active ingredient of the formuta | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

30 tains 20 mg of the active ingredient.
Example H: Ampoules

35 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile



N ON.". Rb 44 "A13" N NN RN.,,..0i..".." 1 "A14" \' N

ON O N Nyoobyoftdep ' WP NN PCT/EP2009/005172
-118 -

conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
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"Al6" \ NP 1 N/ NH "A17* \ P N O N...° - 128 - "Al18"

IN 14/ N/
\NR WO 2010/017870 PCT/EP2009/005172

-119 -
Patent Claims

1.  Compounds of the formula |

5
|
10
in which
X' x3 x3
15 X4, x5 each, independently of one another, denote CH or N,

R, R% R" each, independently of one another, denote H, Hal, A,
[C(R)2],OR®, N=CR®N(R®),, SR® NO,, CN,
[C(R%)2],COOR®, CON(R®),, NR°COA, NR*SOLA.
20 SO:N(R®)2, S(O)mA, [C(RY)IN(R®)z, [C(R®)IHet,
O[C(R")zJ,0R’, O[C(R*)2[pN(R%)z, O[C(R%)I,N"O'(R%),,
O[C(R®)]sHet, S[C(R®):],N(R®),, SIC(R®)],Het,
NR[C(R®)2I,N(R®)2, NR][C(R®),],Het, NHCON(R®),,
O NHCONH[C(R®)2],N(R®%)2, NHCONH[C(R®),].Het,
NHCO[C(R®)2],N(R®)2, NHCO[C(R®),]Het,
[C(R%)2].\CON(R?)2, CONRI[C(R®)2].N(R%),,
CONR[C(R%2l:.NR’COOA, [C(R%),].NR®COOA,
CONR[C(R®)2],OR®, CONR[C(R®),],Het, COHet, COA,
30 CH=CH-COOR?®, CH=CH-N(R®),, CH=CH-CON(R®),,
O-[C(R%)]n-cycloalkylene-[C(R%),],-Het,
O-[C(R%)2]r-cycloalkylene{C(R%),],-N(R),,
O-[C(R%)]-cycloalkylene-[C(R%)2]-OR?, [C(R%)a AT,
35 O[C(R%)zlnAr, SIC(R%):]wAr, NRYC(R)21nAr,



tO 01. "A19" \' N * RNdi NH "A20" \' N"NNAISR N ON I
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PCT/EP2009/005172
-120 -
NHCONH[C(R®)2],Ar, NHCO[C(R®).].Ar or
CONR’[C(R®),]-Ar ar COAr,
R3, R® each, independently of one another, denote H, F or Ra,
R®and R® together also denote an alkylene chain having 2-5 C
> atoms, in which 1 or 2 non-adjacent CH, groups may be
replaced by O, NH and/or NR?,
R* R® each, independently of one another, denote H, A or Hal,
R® denotes H or RB,
10 R denotes unbranched or branched alkyl having 1-6 C

atoms,
O A

denotes unbranched or branched alky! having 1-10 C
atoms,
15 in which 1-7 H atoms may be replaced by OH, F, CI
and/or Br,
and/or in which one or two CH; groups may be replaced
by O, NR®, NH, S, SO, SO, and/or CH=CH groups,
or
20
cyclic alkyl having 3-7 C atoms, which may be mono-
substituted by OH,
Ar denotes phenyl, naphthyl or biphenyl, each of which is
O unsubstituted or mono-, di- or trisubstituted by Hal, A,
25 OR’, N(R%z, SR®, NO,, CN, COOR®, CON(R®),,
NR®COA, NR®SO,A, SO,N(R®); andfor S(O)mA,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocycle having 1to 4 N, O and/or S
30 atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R®),, SR®, NO,, CN,
COOR?®, CON(R®);, NR’COA, NR®SO,A, SO,N(R?),,
S(O)mA, CO-Het", Het', [C(R%)2.N(R%)z, [C(R%):].0R®,
[C(R%)z]-Het!, O[C(R*),N(R%)2, O[C(R%),],OR®,
O[C(R®):zlHet', NHCOOA, NHCON(R®),,

35
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NHCOO[C(R®)21.N(R®)2, NHCOO[C(R®)s]Het',
NHCONH[C(R®)21,N(R®%)2, NHCONH[C(R%);].Het',
OCONH[C(R®)2].N(R®)2, OCONH[C(R®);]Het', CO-Het',
CHO, COA, =S, =NH, =NA and/or =0 (carbonyl oxy-
gen),

Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, COOA, OA, CH, Hal and/or =O (carbonyl

oxygen),
Hal denotes F, Cl, Brorl,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
p denotes 1, 2, 3 or 4,

and pharmaceutically usable saits, tautomers and stereoisomers

thereof, including mixtures thereof in ali ratios.

Compounds according to Claim 1 in which

R denotes H, Hal, A, S(O)mA, Ar, Het, O[C(R®)2]nAT,
O[C(R®)z]sHet or OR?,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 or 2 in which
R’ denotes H or Hal,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

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

R? denotes A, Hal, [C(R®)2].N(R®)2, [C(R®)2].Het,
O[C(R*)2IN(R®)z, O[C(R®)z]-Het, [C(R®)2].OR’,
O[C(R®)2],0R®, O-[C(R®)2],-cycloalkylene-[C(R%)2]r-N(R®),
[C(R)2],.NR°*COOA or CH=CH-COOR®,

PCT/EP2009/005172
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and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-4 in which
R RY each, independently of one another, denote H or R®,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according o one or more of Claims 1-5 in which
R4, R® denote H,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

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

R' denotes H, Hal, A, OR®, S{OA or
thiazolyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxazolyi,
oxadiazolyl, pyrazolyl, imidazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, pyridinyl, pyrimidiny!, pyrazolyloxy,

. where the heterocycles may also be mano-, di- or trisubsti-

tuted by Hal, A and/or O[C(R%)3],OR®,
or
phenyl or phenoxy, each of which is mono-, di- or trisubsti-
tuted by Hal and/or CN,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

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

PCT/EP2009/005172

Het denotes a monocyclic saturated, unsaturated or aromatic het-

erocycle having 1to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal, A,
COOR’, O[C(R%),],OR®, [C(R®)2].Het', O[C(R®);].Het" and/or
=0 (carbonyl oxygen),
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and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

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

° Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl, oxa-
zolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazo-
lidinyl, where the radicals may alsc be mono- or disubstituted

10 by Hal, A, COOR?®, O[C(R®)2],OR®, [C(R%)z]Het',

C) O[C(R®),).Het' and/or =0,
and pharmaceutically usable salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios.

15

10. Compounds according to one or more of Claims 1-¢ in which
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl or imidazolidinyl, where the radicals may also be

20 mono- or disubstituted by COOQA, =0 and/or A,

and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
C; 11. Compounds according to one or more of Claims 1-8 in which

25 Ar denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by Hal, A and/or CN,

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

30

12. Compounds according to one or more of Claims 1-11 in which
A denotes unbranched or branched alkyl having 1-10 C
atoms,

35 in which 1-7 H atoms may be replaced by OH, F, Cl and/or

Br,

or
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cyclic alkyl having 3-7 C atoms, which may be monosub-
stituted by OH,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-12 in which
X', X2, X

x* x° each, independently of one another, denote CH or N,

R’ denotes H, Hal, A, S(O)mA, Ar, Het, O[C(R®)2]:AT,
O[C(R®),].Het or OR?,

R’ denotes H or Hal,

R® denotes A, Hal, [C(R*)2l:N(R®)z, [C(R)a]aHet,
O[C(R®)2)pN(R®)2, O[C(R®),]:Het, [C(R®)2],OR,
O[C(R%)],OR’,

O-[C(R%z]-cycloalkylene-[C(R%)z1-N(R%),
[C(R®)2}.NR*COOA or CH=CH-COOR?,

R3, R¥ each, independently of one another, denote H or Rs,

R* R° denote H,

RS denotes H or R?,

R® denotes unbranched or branched alkyl having 1-6 C
atoms,

A denotes unbranched or branched alkyl having 1-10 C
atoms,

in which 1-7 H atoms may be replaced by OH, F, Cl
and/or Br,

or

cyclic alkyl having 3-7 C atoms, which may be mono-
substituted by OH,

Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A and/or CN,
Het denotes a monocyclic saturated, unsaturated or aroma-

tic heterocycle having 1 to 4 N, O and/or S atoms, which
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Het'

Hal
m

n

p

may be unsubsiiluled or mono-, di- or lrisubslituted by
Hal, A, COOR®, O[C(R®)2],OR?, [C(R®)2].Het',
O[C(R®)2]Het' and/or =0 (carbonyl oxygen),

denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by COOA, =0 and/or A,
denotes F, CI, Bror |,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

14. Compounds according to Claim 1, selected from the group

No.

Structure and/or name

I|A1II

6-Bromo-1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl}-
benzyl}-1H-1,2,3-triazolo[4,5-b]pyrazine

"A2II

6-(1-Methyl-1H-pyrazol-4-yl)-1-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yllbenzyl}-1H-1,2,3-triazolo[4,5-b]-

pyrazine

IIA3II

1-{3-[5-(2-Morpholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-1H-
benzotriazole

IIA4“

IIASII
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30
"B3" 3-{3-[3-(5-Bromopyrimidin-2-yl)benzyl]-3H-1,2,3-
triazolo[4,5-b]pyrazin-5-yl}benzonitrile
"B4" 1-]3-(6-Bromopyrimidin-2-yl)benzyl]-6-(3,5-difluoro-
phenyl)-1H-1,2,3-triazolo[4,5-b]pyrazine
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in which X*, Xz, X3, x4 R1, Ra, R3‘, R* and R” have the mean-
ings indicated in Claim 1 and

L denotes a boronic acid or boronic acid ester radical,

is reacted with a compound of the formula Il

R2
N# RS
);-Xs i
I
in which X°, R? and R® have the meanings indicated in Claim
1,
or
b) a radical R', R? and/or R is replaced by another radical R',

R? and/or R’ by replacing a halogen atom by a radical Het and/or Ar,

which have the meanings indicated in Claim 1,

ar

C) a compound of the formula IV
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18.

17.

18.

-139 -
R? R2
szw NH, 74 R6
RI—— | H \
X3, N ‘\Xs
4
X \Y
R3
R3'
R4

in which X', X2, X®, x*, xX°, R', R%, R®, R¥, R* R® and R’ have

the meanings indicated in Claim 1,
is reacted with NaNO.,

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 |
according to Claim 1-14 and/or pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-14

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

for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

Use according to Claim 17, for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinases by the compounds according to Claim 1-14.
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20.

21.

22.

23.

24

25.
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Use according to Claim 17 or 18, where the disease to be treated is a

solid tumour.

Use according to Claim 19, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the

fung.

Use according to Claim 19, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, smail-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

nema.

Use according to Claim 20, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

Use according to Claim 17 or 18, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 23, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 14, and/or pharmaceutically
usable salts'and stereocisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.
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26. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 14, and/or pharmaceutically usable
salts and stereoisomers thereof, including mixtures thereof in all
ratios,
and
(b) an effective amount of a further medicament active ingredi-
ent.



