1 2,4- DI ARYL - SUBSTI TUTED [ 1, 8] NAPHTHYRI DI NES AS KI NASE | NHI Bl TORS FOR
USE AGAI NST CANCER Description 5Technical field The present invention
rel at es twore012410039%, 8] napht hyri di ne derivatives and to Phe/Ere@10026821Ch
conpounds in which the inhibition, regulation and/or nodul ati on of signal
transducti on by ATP consum ng proteins |ike kinases plays a role,
particularly to inhibitors of TG--beta receptor kinases, and to the use of
the conpounds for the 10treatnent of kinase-induced diseases. Prior art
Proteins which bind ATP and utilize its energy to change conformation, to
phosphory | a6 substhAtREAR g SUBSHTUTERIHIVAPHEHVERIDINES 4% 6 known
from many 15cl asses, | KINABENN$HBITQRS FORUSECAGAMINSHECAMGEROr | soner ases.
Wth specific tools and techni ques ATP-bi ndi ng proteins can be enriched.
From the | arge fam IX of protein kinases, split into subfam|lies of

tyrosi ne ki nas&eSERi%%erine threo nine kinases, a partial list includes
cAbl, Akt, ALK, ALKl 20and its famly nenbers |ike ALK1 and ALK5, Axl,
Aurora A and B, rk2, EGFR, Erk, Ephrin receptors |ike EphA2, FAK
FGF receplors IM, insulin receptor IR and insulin like growth
factor receptor |TRIfResenKiKZentign kepatesitk@yel (KBInaphthymiine iEGRtivesceptothe 1, 2,
and 3, NekL, ko oPR6 B RIRGE R he rRlltn, Ehlhion Al rffaluon B3, Src

and its famly nenbers C, P erent ki nases
can be descri bS@naHERFIUSEORPATR GaSHIIRG, p’%‘f‘? iferidnases Blaysrerolsnearigdlaryed i n
the art and aCQ@&\ﬁlbbcbreofTBIdaéta r&&fa&ﬁklhbé@% drete dsR df tHettompB@ias féikk prot ei n

report wi al ter ssification, gene annotation, sequence
and gene i({]ructrl?? k\%ﬁ(qasﬁkngufe qaﬁ"?gsepsdb 3D structure information.

Simlarly, proteom cs server will give access to a lot of information and
anal ysi s and prggigtion tools for genes 30and proteins, including kinases.
As a nmechani stic par %art of the hallmarks of cancer, Ser/Thr kinases and
receptor tyrosi nePrFRESWRCH RIKATE 8 u¥lige pmensfowioi chanasreep fesgatissglent i al i n

cel lular si gnaldhag)howé sUbEEAtSs, aaultd/watle,s.glaéms;lcfaeéa@bs arR ABh f&himafigat h are
cel | ul ar oces ul at ed rmt tissue to

gr ow, gené azif’%s é'ﬁa TaSe%é’h?%hﬁtgﬁ%sog%aé’gf es 8?'3‘?%”?%99? ¥dta spegifigdogls nases
are therefore ewd techniteest ArRyeitding pnotemmaalbeanncthleerapy O the different
famlies of kinases, which are part of the human ki none t he 5receptor
tyrosine ki nase KDR, also called VEGF receptor 2, can stinulate endotheli al
cell s urvival anfiroptBrilares Bevival reteiniingses salitintasubéanniligseaf MogsingEGE, L gand

bi ndi ng can themagea&dtsenhmre@ambIkmheers efaaﬁ.e|hefm&@aés%bﬁx@rnm< kgl gnaling
cascade and ul ti gﬁ Faﬂﬁ' eﬁ&em |kf ?Lﬁil ocp tion of this KDR signaling
i s attenpf®d by"¢dr FGE ™ 8 " ALK d"héf’roﬁ WESS Q‘r‘ﬁooﬁri‘?gands

i nportant for fEGRR, E0N thnrenedmtdsrelhkeamprml FAK fGF reb&Rork ilikaBEF R3) Ghstie

angi opoi et i ns, rrlg)%g: TF?grﬁp}] I|P3(%E&ﬁa&§ or?éFga %KZ %g%lr ;leié%?;%ﬁpt of

ki nase and eph ecl a rin- I'n—a he |igand
TGFR and its r éﬂ@'ﬁ)t ECRARRS 1i 2.¢and &) MQHAIM@S FY0eBK. I GHi BPKARI3K.ATlel, i n

mai nt enance 15@fkpraseat aem Y& 8hd .¥syfamﬁ§ym9h69rgn9u¢10ﬁkh@ Bl &R d78Phe! |

receptor TG car}?a%{tkvate g atl nctd t\ég receptors in en othellal cells,

i.e. the #C r e BR2SRE K3" BRgeeHRP A U?%Ye’é’k?yf‘e‘égﬁsdwﬁLNB’%t?Wed’ﬁﬁoy te

effects on EC Isehedindire arfaridlacsedsibld iatdeta Hageqiike Kifwebab fina génd ait graéihon Vi a

Smadl/ 5 transcr t functl ons Vi a Smad?2/ 3
érR)trt' vﬂﬁ\ aﬁt%?llgf?\;esnané%@?gsmgétgh A?Selg gﬁé&atlon seq t OF Efﬁ hat

transcription fActors. nase’ 1nn
facilitates ECSHp@HEfNddnkaie tb%ﬁbs%eftUCflm ¥vEpratien §lﬂ$@3¢l)43m£ﬁ$21lcsmegfand

bi ndi ng i nhi bi tyiPglverh@bls 18R 18bf REHnbidANRY aaapg.gaﬁdﬁprmctm%@fto? ehER
recept or signal al.so. in an g genem s. This was shown wth 2 pepti des and

al so di scthssed af‘ggmé%'i'suﬁ‘fc@ digy eéceptors TRR-Fc. Use of anti-TGFR
anti bodi es, even a TGFR trap, vvoul d be another strategy to inhibit TGHII

ST 2 o S B A S B
expressed and sxeg?nr@tler(daseﬂ(%Tn()larﬂamqsvf@rﬂalmmentwmlespermtalembgimlass@mahh@sponse

to appropriate g 'cWI@ 'quv@QldﬁroLeraﬁ&t bVl GERn Lt égﬁr pr-f[ ?ensz]legnlg{ed%g s

inmplicated in numerous conditions an I seases, I nc ancer

car di ovas®ul ar, bone, CNS, PNS, inflammatory and neur odegenera tive

di sorders. In epithelial cells, TGFR inhibits cell proliferation.
The transition of nornmal epithelial cell into carcinoma cells is

acconpani ed by down-regul ati on of the growth- 35inhibition response to
TGFR, allowing the cells to escape the autocrine tunor



3 suppressor activities of TGFR signaling. The increased production of

TGFIl by carcinoma cells contributes to the invasive and netastatic

behavi or Wb 20te@0068cer cells. TGFR can i nduce an epit helPCalEPe@mexenchynal
transition (EMI) that allows the cells to become invasive and mgratory. In
addition, the increased TG-R 5production exerts effects on stromal and

i mune cells to provide a favorable m croenvironnment for cancer
progression. TG-R proteins signal through T1'R-1/11 receptor kinases and
their Smad substrat es but can aI so si gnal independent of Smads such as
ERK MAP ki nases, Pl|3 nase, Pases rotdet % A and
Par6. Acti vat edceﬁ')?ﬁéa'lngTEFP%f‘nﬁisé‘g t%?l’ﬁ‘é( ée%eﬂfi(fi 81be Iq TP 3R can
accel erat e pat hebregs. csmlmeded\dsepa@ghesbrmqulsutetamforreamptatmm thgnapy.l and 1|
(TH'R 1, TRR 1) are single-pass transmenbranespanni ng intracellular
serine/t hreoni ne ki nases presenting extracellular lig and (TGFR) bi ndi ng
receptors. | ntra- citheitifferest fgmilies alkinases abish aje parkefttie: HIAPIHHMA e on,

15trans- IOQOSphO.faxéﬁsathIaSIﬁ@d.ngs@ﬁpnaé@ mecsveeryécebtbp@,caheﬁdmae to
nodul ation of tar t,gene expressi on zation of
HL

|
TIIR proteins i@ eRbawvivatgad g@éﬂ?&?&%ﬁ“ﬁ@%fﬁﬁl"ﬁe&w %Qaﬁ prot.org
as TGFR1_hu manpindihdlcaches ka0 o intiadettlaR308horylatiod eamti@l%hgﬁﬁhdy.mmd&ith

i nb 7173, |
28?1? ZiSInog P ggi g%"‘feiﬂ'ﬂate'n t?frop{eraég'léqnh"?@ dég}d%ﬁgﬁzrsl ceeda%ﬁ)r e r ecept or

ki nase domai n. Va&RRu$ therapieisn it s aut o/ phosphoryl at ed st ate a constitutively
active Ki ngse whi ch binds to the type |I receptor and phosphorylates it in
the GS domain. TBReceptor, a |ligand TGFR-bound (activated) tetraneric

conpl ex of 2 TRR |0Dskkeases #nd figangs impoptant f‘i’@“%?d?’eofted‘dptﬁﬁ' rAeeraat'e2 smads
(Smad 2 and Snagingde drd thélﬁlhg“orﬁretlheFFTDGFaﬂec@ﬁXSnUMDdFSasasell%lFSGFai;msinwhi ch in
turn are bound to/by Smad4 to be transl | 1 cIe ere

t hey nodul ate T@W%%‘gpﬁﬁsﬂn\q§pgrénr?e§s.peﬁ"ﬁlglc%lth§?earngﬁ?hrd‘ §f| C'ﬁé 'LGul at e
hononeri ¢ and h@GeRandits cceptors 6F R0 axil ioikapangn lnngeamt r(dﬁd\ mylp@naiﬂceTRRs
are known., Mitag %éuléﬂnt&@ﬁy <§, (TR B v Taﬁﬁybe ﬁ?&eﬁtgp‘?Gﬁ@ Bst éétvétb\zel y

activating.” Kinase I nacti nmutati on weré found wth K232R for type |

and K277R for t gistinat FYP¢RF@C€PtﬁFasd't‘ pudetheligl csis. he e BareRFteA At FWE n t he
genes for Type kang eINrB%éd'ALH@RII@%?&SI@VeﬁecftQUﬂﬂQCIbﬁhélndtaALleltsﬂnﬁﬁat@a{merS

In addi tion, signaling of TI ed b n.and
dephosphor yl ati &' 'f‘?é?fﬁaﬁf“s W@r% V&%T?ﬁy?@?qsgﬂﬁﬁgﬁga gdp?‘r&?ééf'] bbqs W08 by
endocyt osi s and figtionAGk Si85da#sl trarise dptieo tfavthosrdine eshmdldﬁwganoﬂﬂk&lyrmellthtmgt not
type |1 recepto

cyt oki nes, ies ré%aéT gdr% sesaé@BrOﬂfgﬁla@?%&lgshre%ﬁn%sﬁgnd@é %ﬁbﬂﬁgng% Ir§raessed in
cancers. The X- r&ublt@o-m'y@?aﬂn aglgitipna! GP@OQﬁ‘ tq mrzdwatgﬁ@wmrﬁa@a'm@#o

described, and %{ heidgeRase Taetwa\é%hbmwm DHER R VB ASGLESSsH oMb | €,
sever al crystal structures_can be in the PDB da ta%ﬁet 186 11AS,

1PY5, 1RW8, 1VJYCFSpasertassdRa- Fﬁn‘d%ﬁ °ff‘T’t§|TGF%8P“bPﬁﬁS 3veBA| PRy 8y ﬁa?es for
t he extracel | ul anothegantghitanmhipy T&G6RBIgNalmge known to the public: 1KTZ,

1MBZ, and 1PLO (NMR), but none of the kinase domain. 10 TGFR si gnal
transductl%fh invol ves Smads, the only substrates for TRR type | receptor

ki nases. The humanTg@BiGFr%PWWW%‘#QH@“&SW&@@W*UWQ'WBP%'W%‘@H’%R— Co-,

| - Smads), which rﬁ&&u\ébwghmu%wkwnheﬁaembmﬁ %J_FesElﬂVﬁmh%Hi%{Ed il i n

adult tissue. Smads not anl g/ are osphor%;s| ated b ‘%/? ?_??:R recept or
ki nases 15but tH%%F“‘éFrf@’r%ILQB 'rpéca%ﬂ'&sesea rERpORRe 1 SRARPR L T 19adE LAV Ry at i on

and degr adat i on,TeERdigahds. ¥GPR aRR@EIngas Brptidatéd inGumerous ténditiass siDdisedseqt VEGE
rel ease is _reqgulated b ALKl nd ALK and BM P-9
suppressed (expré%é‘i'dg'}? %P '0\?60 Uaoneese\&mgaéN%-%fﬁénat e%p%ﬁa i sof or s

suggest i nvol venentodedenttaitige tiggrdens. ki nase i n grow h and devel opnent of
pituitary tunors, by a dom nant negative inhibition of activin signaling.
Studi es of the spatiotenporal wi ndow of roles of ALKA in enbryonic

devel opment, regul an erithelsd cellseT Gt haibith ¢!l perliteration, Thertiarpition e refpalak

25f ormation, gasdgithéiaidePihto PartiABmN carsnsacfcamamwusy M- rb@lflétrohlcﬂme GROLR-

det t till t cl th K d I
ar ge. Scal @ humdriBenseaRee Bk A og 8 cofhif ofinar Mo et Uiihat | v



ALK2 alleles are associated with congenital heart disease, |ike inproper

atrioventrikul ar septum devel opnent. 30 ALK1l binds TRR-1| and

Endogl i n/VWDROB/OOTRR- 111 and phosphoryl ates SMAD-1 and - BCT/EHRROIOPSIDF

endoglin and especially the differential nodulation of TGFR signaling by

two variants, L- and S-endoglin, have been shown. ALKl functions in

vascul ar renodeling and is found with ALKS5 in balancing the activation

state of 35endotheliumin inflamed tissue, wounds and tunmor. ALKL is

expressed in lung, 5 placenta, and other highly vascularized tissue, and

is selectively found on ECs. |In _addition, ALKl was detected on neurons.

Loss of expresé?RPFPsé?’atcy‘ﬁ'@squ'r@ﬁﬁs@a?'fnél Theolscrgpsad RpdistionefgiGFgrade i n hunman

?br east car ﬁ' nemaiaoma Béllscéaﬁm&ge@tnghvaéwétAr@nnétgstaﬁae%haﬁm% dah&r |e|55' on.
umor grow h ca aracterize ere aut ononpus ce

growth due to 6%Ft ﬁ?'ﬁg?af"dﬂ id aﬁfR‘"éeyﬂﬂ%W?e%G”%VmﬁUfaé‘ﬂt'B'hEE'\(')T) At Rlwsgenet i ¢

al terations. Ofhetdelis @b@&ﬁnehmmwecand|nngag:eyndasad/d1tloohtham&réa§u®1r@efd in signal

transductd o i te| n sphat ases

exert tight angp)?g?}{gpglp 'ﬁé%g%%?bgir&néﬁ %‘ @“{1%"% 08D Ifaé'f)lag%

Sel ectivity isniceandirgngrent fof @@C%PFQQTGSET'@T T%ﬁm&é#mh&emﬂhwuthmﬁplﬂbr yl ati on.

There are noredp@r I@r%s@@@ﬂ@thg]_gmg@'gﬁ&tﬂaféstmcQN%@s?ﬁQ%pe h&ft han 50
encode transnmenbrane RPTKs distributed in 20 I es 32 encode

cytopl asni c, nSAPPRCHR B ERTREF kipases. &ipkinzse RBe-ikeGFPaseanmiptlein rk A has an
i mportant r ol ephcrsphdnyseazpd a0 d PaisNAciated Mgbel TBRUN36S OiRSce SINIRA ofdills B4 are

15over - expr essgﬁld%: C?%g {LO%’Z'?G”@A?, eﬁ%g Iré:slgloz%re over -expressed in | eukem a.

TGF13 i nhi‘bi t of & Zncer were reviewed. There are
further indications and pathol ogies, indirect targeting cancer, wound

heal i ng and i nf| af@Bd jeLBpt¥i G tnd 1GREIR P IRRED| e s.PA,IQ‘astV@aﬁéﬁlemmwat' on,

stabilization, 20mai ntenance and regression. Angi ogenesi s,
devel opnent -of SPRERING dl@EslWiar sefifefhreoning Kipases p(’Péé%"é‘lg§x“?c§"‘d?r“9?@hl | n

vascul ar devel ommmtbmumg eédepmcugmﬁeaﬂemuar&r@an@gﬁmuwaam pMBsIMnRRBA NG. I N
addltlontoth |caI cesses, an Sis is ortant for
25t unor growt h?rg ?n IEg%an H?Sfatmf’af)f%’ﬁrylg'é?gﬂ (f i "?Pdﬂeag%a%fé%@?tl ke
tunors of the bem@resgpeﬁlwenmmenommcmganmtiwfﬂm reteie iBtaliiknoywn. ovary,
l'ung, bronchus TBh'sgﬁfenc&' g@@é‘posﬁéﬁ |HW\AW @rlvprﬁ?&b LY TeRd A VWi, REQZLAL €,

pancreas, urinary bl adder, blo , colon] rectunt bone, brain, central
and peri pheral "H@PV@@@B%@@P%‘%’% T%&%“PWP%M’“E@W@Q@f‘Ufﬁ%ﬁi(?éW73c@horect al

cancer, gI i orra@;otéuyrwaqvmﬁmd déﬁ:nﬂé‘dtoaﬁﬁltaﬁnfa :%Qioﬂfnklammy ghyséligeases |ike
rheumat0| art r|t|s and FEQ riasi E di,.seas [i ke macul a

t
degener at4% AR RBEERS s PR détkﬁ‘?se RraR ] 5’" ﬁé’b?ﬁaﬂy%/ﬁltosB'PO’\H?‘%d
vessel for matl etateaamanshetwah@cm@dmasemmcbmdsltomwumenmﬁlsr sndnvere recently

di scussed. Vas k ,p{hgg; AHgul ated by Eph receptor tyrosine
ki nases and epﬁ sﬁ ?r?gangl : SI'.&O aﬁgl n-B2 signaling via Eph B4 and Eph B1.
EphB4 control s 35vascul ar nor phogene5| s during postnatal angi ogenesis. The

mat uration of naspeRdceptbr, w§é}wlmm Sound Q&dﬂ‘%{emetmr@%%@k 8f PfRR |
smoot h nuscl e cells

vascul ogenesi s res r cells tes s),
generati @i of 85‘5{ ?ggglnluﬂltsar‘ %éﬁ'l" gyo%ﬁqé%beé 1S S0P Pats) tbes C- wal |
for structural tesmipplcSXSamdtifs egsubatrateniwbich instesiedre bounatto/on SmEeP1sl bat | on of
cel 15 | nvol ves Aangr ol T EE MRnE RS g Rty gt Qg dufianes ey, -
Ephri nB2/ Ephmd'ﬁﬂsmimam@m@h rwte)b@n@memanm referonec| qorrfrs@qurmanmr(ll ALKS.

Vessel assenbl ¥mokgiphé | @ty gl TS £8 knSH. MMftdtidss inghélb 'dbﬁuawo@'m@nﬁa
destabilizatio gressi Oﬂﬂ i S regul ated by a functional bal ance of

t hose ki rdses g‘?lﬁoqsftdﬁ‘ﬁg' clyalig e fe ‘@é‘f‘%mi“?t'?’éﬁﬂelf%ft”@dv"@|@3%@f
receptor 3 andtypb SaricDIKZ?QBrdeIyr‘,\éEGFBFCIna:IﬁthBg oaSttéhBéting&l&ta_loEQm&ﬂéigéﬁe§ | i gands
angi opoi eti ns t or. TIE2 si and

t her ef ore i nhi %)TT 5 aﬁ Q%erfﬁg?Rgﬁnegg%zﬁ%n a”\‘?‘%{s 87“§e'%aﬁ gﬂ%{\ nmean to

st op net ast asi sigesling ofntiRsde felgylated g thherylaodyamf deiphdsphomtation about

pat hol ogi cal VFﬁ%@ﬁgnﬁHssfﬂldLﬁmy‘aﬁ@%dts%n%p@tlcﬁlsEMJTW ér%QcJt s énrah)gbllAtC'Eon of

angi ogenesis being a promsing strategy for treat cancer and ot her
15di sor défs. med"ﬂ?@ SPRAYPIANERIIHD oTera 8 be‘??éf)‘lPél”sfeqeétofsa'F@@E)@éﬁl C processes
is showmn by Al k1, endoglin, A k5 and TRRI| KO mce all exhibiting an
enbryoni c | et hal phenotype due to vascul ar defects. In addition, in ECs
TGFR ligands are able to stinulate two 20pat hways, wth Smad 1/5/8
phosphoryl ati on downstream of Al k1 and Snad2/ 3 phosphoryl ati on downstream
of Alk5. Both pat hways cross-talk with each other. Al k5 knock-in mce with
L45 | oop nutations show defective Snad activation. TGRI/AI k5 signaling is
ant agoni zed by ALKl in ECs.




25TGFI 1 exists in at least five isoforns (TGFI 11-5), which are not rel ated
to TGFa, with TGF13,1 as the prevalent form TGF11l is a ubiquitous and
essent i alwpegL/@o¥s of cellul ar and physi ol ogi cal proce®SEEPRHGIPTg
proliferation, differentiation, mgration, cell survival, angi ogenesis and
i mmunosurveill ance. 30Si nce cancer cells express tunor-specific antigens
they normally woul d be recogni zed by the i mune system and woul d be
destroyed. During tunorigenesis cancer gells acquire the ability to evade
this immunosurveillance by nultiple nechanisnms. A major nmechanismis cancer

cell nmedi ated i munosuppressi.on b cretion of . IGRI, a patent .

I nmmunosuppr essiW'@S}? oWF'ﬁ'é.me?@%lsstﬁcgdi"gtqﬁéytﬁlg?eesng}é?ceipé? r%@é'e\na?%eﬁ'op rom bei ng
a tunor suppresgoteins@nd is highdy exprensed @rcaaerds.pr onet astatic factor. 7 TGFR
function is transmtted by a tetrameric receptor conplex, consisting of two
groups of transnenbrane serine-threonine kinase receptors, called type |
and type Il receptidess-rajsecsty strugture ohtE and| KGR §ae hepigieseihed Andnenber s

%F tR?i tTGIE,R SUpﬁ.E%ﬁ}g%é G%%Q%ﬁdgi pg@déﬁ§wa§\?_iis&féséc§ Nalziau\ivm?dsév@ra?c@g@m@?ﬁteee
CltiIvin an - ches. ) e
TGFR/ Acti vin br&ce f8¢ndg ‘Pé%'él'gg d?‘ﬁi’?%‘*ﬁﬁﬁéi Hﬁg’e@%‘t %g@}éewﬁg Zé&fﬁggﬁeam

responses that mbeeldiTBf. EoETRR Hlohly X-rag sludies tbrithe ekirbéedinienligace binding gesain

| mportance of fibroblasts i | - epi i i ion J.p skin
during 1owound PEAIPY" ﬁ%‘ﬁe Qt%'{cgral edwg?’aar?%ﬁlﬁ Q&L‘m 6%&%2‘?2‘1&@58%“ on of
TGFR RI'l in skidorhaibr obl asts. During wound repair, expression of the Iigand
TGFR and i,t.,s receptor types Rl and RIlI are tinely and spatially regul at ed.
CD109, a | linked cell surface anti ?en expressed by CD34+ g ute myel oid
| eukermi a cel | | i nekCFiEgignal apgdychiandnyoivas §F‘€f’§ thgepiyrsubsirates for & %é‘fpﬁ Yof the
TRR system i n hugaprokighisties MeyHueRin getdrhé €l @ddHSyteranGelk fivm(FSbemilies (Rhe

bul ge region of hair fqolligcle can.qgive rise to | £ i ring
hair cycle and %uhé”ﬁg%kr }Nﬁ'ﬁga@rﬁ a ﬂ?usg eggrﬁ}ﬁts)eﬁj t%ﬂ%’%@&)rﬁe\lg?o%%%gﬁgnal i ng
is part of FSCsadwitissendmesls nShedidarkohespheriylatediby Typeis EGEk ragerthidirasedai r
follicle defect ?@E@ ﬁ?‘éﬁ@%&:la‘%@d by 8856 RANEh, Lok IRkYIABN ald B PLIRBH, AN

suppr essi on of de a¥_ed catagen progression in hair follicles. The well
20descri bed r ol eudgorlaspRtic fhytlindt i nocyt e apoptos is during catagen phase is
i kely to invol ve anagen-specific hair follicle components al so involving
co-localized TRRI and TRRII | activit f TR | i brosi s of
several organs, sufH2as"¥y ﬁ?%@asigﬁg%wﬁtg%ﬁyf%ﬁ%ﬁ/Qi%-”er"%\?vlaqs, bei ng a
rational for usaGsfi ehRidced lant BM*S suppressdar expressidn sB¥WE@E. System ¢ scl erosi s
(scler oder%)a), a conpl ex disorder of connective tissue leading to fibrosis
of the skiTr and inner organs, was shown to be TGFR / rece&t_or Rl dependent.
Pul nonary arteri al Styisewith ynested AdAfd)isqferms spegrst invlyeprstt erhisdyrey kinpedat abl e
Wi th ALK5 i nhi biid gbathRaeads80sHhaR biBHuitey Qlmdre gl emindht Refativhigkistionstt er i al
30snopoth nuscle cells is driven b¥ actijvated T@({Q“{Aﬁcqgt ofr s%(ﬁTr eatnment in
rats was succesSFiNn HPRRNGEEYiesR] thapaUgte TP A WaoWLO'8T i dhn wi t h

I N-1233. Renal fenibryasicsieceloprhanadeddatith abthe essoderm induction, priBéime$treakal si de
effects of  TRR ki nase i nhi bi.tor rj ' - t en TGFR
ci gnal i ng Zhd hapaereT gRRitbe pripl L o oR Al BrBREK gt 48
signaling is di stlisdetirifyingdhe wieeafdilhg insadih cell target in netastatic breast

cancer. TGF1l , 2,3, 3R dchRINumaR aRlidcSs e BNy 18 SR at ddniiRIAt-Adtative
astrocytes and m crogl ia. | rrgrovema_nt of pat hol ogi cal outcone with TG-R
& s

si gnal i ng nodul ALsPSTelenarssasgted Wi copperiipideant dingass Lif MprapRr

cardi ovascul ar ditsmasekuldriseptumtdeeelomadrer osi s, 5nyocardi al i schenia and
cardiac renpdeling is focus of an issue of cardiovascul ar research.
Further defQils on the biocheni st ry of TGFR are disclosed in WD

2009/ 004753, whi chALK1 bind®T pRliznd dEndeglintGD 185 TikRet yand phespheryBtrseSMAD 1 he

di scl osure of t [ j : ; & ' is a
val uabl e target ha?]rq ?‘ﬁ%ﬁb'g{a{)%%@gﬁfgvégﬁp%?a"%ﬁeq%gé%dé?n'&%@%ﬁggﬁgﬁs . 100:
1-33). The Met- r@r@ﬁ@cbwté’%’ﬁ'ﬂ@?s’ Ly?sk$-ardoglim haee paoR shewn- i1 \fengtions b unor
gr|0\|Nth an met a%@&hé-rerﬂs&nﬁ@hdk@mawh iAgK_Slianéll'd_heTngfﬂ‘lfe édﬂ%tiWREtaﬂeZcffarri |y of
cell surface receptor tyrosjne kinases and i ri i. expressed on

epi t hel i al 32el | sengﬂ'ae'm{&"d aﬁagléswhaowﬁaﬁaﬁfuggﬂﬂ@d%%?ée%?g@w s

medi ated by binding of its |ligand, hepatocyte growth factor-1like

pr ot ei n/ macr ophage stimnul ating-protein (HGFL). HGFL is primarily

synt hesi zed and secreted from hepatocytes as an inactive precursor and is
activated at the cell surface. Binding of HGFL to RON 20acti vates RON and
| eads to the induction of a variety of intracellular signaling cascades
that leads to cellular growth, notility and invasion. Recent studies have
docunent ed RON overexpression in a variety of human cancers including

T T T o N B o



30inhibit RON as a potential therapeutic target; current strategies include
the use of RON bl ocking proteins, small interfering RNA (si RNA), nonocl onal
ant i bodi e¥028@08¥9al | nol ecul e i nhibitors. In total, th&CEFER2014/08269Yest

that RONis a critical factor in tunorigenesis and that inhibition of this
protein, alone or in conbination with current therapies, may prove
beneficial in the treatnent of cancer patients. 9 In addi tion, TAK1,

or CHK2 are valuable targets in imunity and cel | ul ar danage response

pat hways (Del aney & M odzi k (2006) Cell Cycle 5(24): 2852-5, describing
TGF-beta activated kinase-1 and new insights into the diverse roles of TAK1
i n devel opnent PERNR. Frei AThey gy MeRsHlarzesttiSpes: @RT ispglsctiveln fowsomizve Isexani ned
the role of TAKddilidh, ADKIEWasSYaEéREBor Regnsg from fly to nouse. Rather than
fit into a clearly defined |linear nol ecul ar pathway, TAKL seens to act in a
signaling nexus that responds to a variety of upstream signals, including

i nfl ammat ory nol elass efexpretsde wetypp HFRRAorrelates with Algb tuhergradd ih hemaes a

nunber of down S: I esponses to
B R i e S T e
signal i ng. The§ew sancheeghesteriped yrfereastptast iee. ﬁl!ﬁpn@hmlqﬁﬂafom duertoof cel |

type. For examb@rb%kapﬂa@s@hamglwrarq,tamanaohaﬁérlgeué&raneakbnsﬁé}'th@rszéﬁw not
require TAKL dfﬁ[}endl on the nature\@ﬁ/f the activating

I nterestingly, "'H&" MAMG e RIELAG PSR 95 "Wﬂ!cq% @Bf?ste?r\/@@ bet ween
vertebrate and pioteiekihades ahe 13ppotedsphoSphidises edrt flyhKand rRvérdiblel gahtol on
experime S I re r ol for this kinase and
al so el u21|t dat e%ﬁb&eﬁ#ﬁho@éﬁo&% dn\/\ﬁ&gﬂkﬁ){ h@lﬁglfor AT anoet?)eé?ﬂngéhr??ﬂ "5

di ver se si gnal iPhespheryletion. FEIWFWEEF moteghar %kr@wgdﬂmnanes kithebesan génkteand Chk2

are Ser/Thr preiofd fhak 56188R3e trdntdmBrEMCRP PRs @StrikRYd fn%"élu%ﬂ]rlu\és kj.pases in
cel | ul ar DNA danage response 20path %s limting cell-cycle progression in

t he presence of" CHQRAYRC. AR RIS SAiht0 Yibfainkask beisnemRrie TSR hashi bi t or s
for the treat manimmitastableer thjost dlﬁﬂrlrbnaasrmp@neur@blaet@hbHEEthz@hdﬂg4 diescovery
over the st d ree checkpoi nt nase.inhibitors
entering %al ni gs‘%%qg'ieg&?l'ﬁé ﬁ&f?s fg%@dn‘,&g arge” ’Pﬁ%séfd&'e@‘ﬁg’t’ﬁ'cal ly

di verse Chkl and Chk2 ki nase inhibitors have appeared in the recent

25patent |iterat UfGrg [HABIBY fot tdArdath &t of‘?:'&n'cérswé?é %‘i&%eﬁ?ﬁ%‘?{pm I I@Lnase

inhibitors were identified. There are currentl ree i nase
inhibitors in &dlcﬁ"%‘ala”GB%P'B?iﬁ%rﬁd"eﬁ t%'@htﬂgrﬁ?f‘?ﬂj vequng he aling apéhe

phar maceut i cal infiafbsticryvid @ntl ﬂ@I'EgbfléélsnﬁMBJi véssaf tbodaisn fsedbiigiRakpoi nt ki nase
inhibitiagn (Janetka & ASQ, %%2)009) Expert Opin Ther Pat. 2009 19(2):
165-97). 40 Fuﬂah‘ee"aﬁ?el ol rﬁ?'Fs jtunents are as fol l ows: WD 2000/ 012497

deal s with quinazoline derivatives as nedi canents. The international patent
application does 1 WO
2000/ 058307 i s dl)srg%tgg to % %Eﬁ%&%?gﬂ%b@?o% réé%”\sé%ﬁésﬁ#so% i ni n-3
receptor |i gan&%"ca%mé\ard?vﬁ@%‘ﬁbfét‘? [Yioﬁﬁf‘eﬁ'at Q@?Wge‘feﬁshénd wound

[ 1, 8] napht hyri didigg. rmnaea.ubndbfmoeéehigdpdg.aahabc&fseg laa iBgRe D ts imPYRdMt foPn. WO
2003/ 097615 rel at es rol.iferative disorders using

20051 097545 " el At b Sy reat amnl oL L bropral L ferals ve dhserst

di scl ose [1, 8] hephit htynnmhen@( déring avipve@Endometiin2 0G4y, Adr@OB8Bnches aiveh es
nmet hods for i t | 195 S The
i nt ernati onal ng'gﬁﬁgﬁgﬁ'aﬁé‘g‘?%gﬂkﬁ ﬁ%sg%'l Egnc-rqg l?'%tagﬁ Ay Fh OP?dl ne
derivatives. 1084 %7986!‘36@9"9 $raip. certtaband @eflph@atWﬁémtermfexmbllﬂgo\ant

gliomas with T&EbreB&itcanden toldirdctl SancEh@lidridse lyRphb AR lan® 84 @r’i‘ta gBplication
does not di scl Oﬁ {nl ﬁ](p ht h ridine (grl vati ves. US 2006/ 286408 deal s
pingfo

with [1, 8Pnapht” d%e% PP @ng Pﬂ‘n‘?s'%r?ff’ls???@s Qe ¥ usi ng
t he sane. I-IoweMermaduhei&earlBatldnuanchlamt tegindpaty. Mb%cJJEr[rﬂ;ec&]aﬁiarlabbmédddl ne
noiety differs LNV 2007/ 016525
descri bes phar ?’r%strzsglu ,}@\g{m grtd th93n$ % %Mmh emmorrge'?v‘:(iﬁﬁ YO8 "ERA™ r eat ment  of
conpl ex di seasélsclaﬁeﬁ t\/lﬂewar@eﬁ&rmeg}s rbgulatm;ey Elaiblleeemwdyroahe Keasesesd The

i nternational @ aaepé gce%w.pez@fgﬁama% EHnSed éh%ger{&»]q ggeﬁmows. di ne

derivatives. 2010/ 033906 rel ates to effici uction o

pl uri pot 8ft st é‘?ﬁ%'@! merP(ig shgsis dwing| PestRtakangioge vesisp Hummaturatipr of neseambat i onal
pat ent application does not disclose [1, 8] naphthyridine derivatives.

I nternational patent application PCT/EP2010/007743 is directed to hetaryl -



[ 1, 8] napht hyri di ne derivatives as anong others TGF-beta inhibitors.
However, the substitution pattern of the [1, 8] naphthyridine noiety differs
from t hatWoef2012/809pesent 25i nventi on. The citation ofCaMEP2¢1a/08I68hce in
this application is not an adm ssion that the reference is relevant prior
art to this application. 30Description of the invention The present

i nvention has the object to provide novel [1,8]naphthyridine derivatives.
11 \ "?. (R5)g .., _ NNIR (I) wherein: gA, W2, WB, W denotes independently
fromeach other N or CR3, Wdenotes N or C, pref erably denotes N or CR3,
nore preferably denot es denotes C=C, NR4 CH NGN or N=C,
preferably dendPaue, f°f\rff'?gzt} @g'%ﬁles'sé}fvascd"ogﬁﬁzﬁqu"@ MR BN or NeC
nmor e pref er abl ypetepes esndotiOmubilddgli§OgendRetion GEbktrafelluBDN@ERK)aNdS, CH or N=N,

Rldenotes a mr]sﬁgé/ gllz[aﬁchna&f%e \b@gélmlﬁor sguctl?ral égpa't d r%gulglo%td? UBss@f @
e

nmonocycl i c heteroar avi n or 14 C atons
and 1, 2, 3, 4 f@mctlgn N?eg@laawwfdhc’% P&?Cﬁﬁﬁes @ﬁéﬁeré?“%heweﬁéﬂd%@'!a'rﬁf@i)endent ly

Slybitl Lglt gd C'tily %E éﬂ\&ﬁﬁﬁra%@s Wbﬁ%é $vemnl ligaRd Qiﬁésfécbafré QiR W@\?gr\ma;rmonm sting
0 \ or (0]

LoV et SRR ERRn e EBERRAPOURGH. AepoPR A TOF M bRy,

S(0) mA, - CO Het ALKIKLREY VasdaYasseplgYdpitlafyi¥ofmatia, Sypé)ting-istabilizaibh @G0DA,
-NH CO- NYY, - NH 000-. (.C - - - - CYY) nNYY
N 00 Ny vy itabiiz el Rl s Y %ﬂh‘?‘e“ BN .~
=NY, =0 or a noritesyshindligangs. Liierphangiogenssis iyregglated vig VEGF @captohs anst ity

TTDSO(:I?-yC|ZI Q(\%het elfggﬂéé/VE@IaV}' di 5 asauell7as 18E2 gnd |iISthar4ci]s ané%pmét?hsoir 21|4h.9naﬁ ons
an

. and
monocycl i ¢ het e‘i’fd@r%ﬁé:*cadﬂ 953 'ﬁ%ﬁﬁ}?&?ﬂﬁﬂt‘l‘?}e@%@? P'f'?ﬁ %{ggrﬂif‘t'é 'é’ﬁ%la)('ﬁn
substituent sel agt@scin B irlean gr SopmeBBkis bf tamootelly, THdalhole@ddyGF3 or OY,

5R3denotes H, QY, NYY o

NY- 00- ( CYY) n- ov'"fW‘t‘,’é\?bRw %@E%(Pﬂa“@%aty%q%%%ﬁ WP"‘)W@ “&O
R4denot es H, A of -n@YYRrmsiddieingra pro@iei eiraleyy fOptr@aft@re@tmfyarrp@dmt@%r H A

- (CYY) 0N$$1;5 %NYY or -(CYY)o-OY, R5denotes H, preferably denotes H,
A O, or Het denotes Hor A preferably in case of -(CYY)nio- 15Y
additional ly denot es H, A or OH, Adenotes unbranched or branched al kyl

having 1, 2, 3, 41Th@imﬁtrrta?\,ce%fT@FfDl‘ecé&or@f@rtdhg‘ﬁgerilct’lpr\oﬁésebs &,ShaNnByAlﬂi, 5, d/6
or 7 H atons can pe replaced. | ende rom one. anot and/ or
in which one Oreqzﬁgh%g%%a‘ng&g?ﬂg@mgg ﬂ&b’?[%é%a'\ %nr'1cdI ﬁ? phex typeneueanot her
by a 0, S, SO mscmrde@cﬁs()ﬁ-adgﬁiompn EﬁdIFGFBagar@@aregatrbsup stlanhlatfrtwatl vely, A
denotes cy, 'Oa' ké( b t@éﬁSm%d 1%1%91osgho‘?{|at§m§roﬁrhal%%m At AaRe 5/

sat ur at ed urate
phosphorylatlon downstream of Alk5. Both pathways cross-talk with each other. AlkS

knock-in mice with L45 loop mutations show defective Smad activation. TGFR/AIkS

signaling is antagonized by ALK1 in ECs.

25 TGFR exists in at least five isoforms (TGFR1-5), which are not related to TGFa,
with TGFR1 as the prevalent form. TGFR is a ubiquitous and essential regulator of
cellular and physiological processes including proliferation, differentiation, migration,

cell survival, angiogenesis and immunosurveillance.

30 Since cancer cells express tumor-specific antigens they normally would be
recognized by the immune system and would be destroyed. During tumorigenesis
cancer cells acquire the ability to evade this immunosurveillance by multiple
mechanisms. A major mechanism is cancer cell mediated immunosuppression by
secretion of TGFR, a potent immunosuppressive cytokine. TGFR has the potential to

35 switch from being a tumor suppressor to a tumor promoter and prometastatic factor.



het erocycl e having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 or 20 C atons and 1, 2, 3, 4 or 5 N, 0 and/or S atons, which can be
substi t ut\Eo 2b12/@os9% east one PaHAPRAIAM6IB el ect ed
fromthe group consisting of Y, Hal, CN, 30CF3, OY, Hal denotes F, C, Br or
|, ndenotes O, 1 or 2, 13 ndenotes O, 1, 2, 3 or 4, odenotes 2, 3 or 4,
preferably denotes 0, 1, 2, 3 or 4, nore preferably if Zis NR4, o

addi tionally denotes 2, 3 or 4, 5 |Ddepotes O, 1, 2 or 3, qgdenotes O, 1, 2
or 3, 10preferably with the proviso that the follow ng conpounds discl osed
i n PCT/ EP2010/ 007743 are excl uded: (a)

2- (5- chl or o- 2- AFGM PRI EPsTilted B fetfaMmeric FRopaipl caIRiN RertPjstingiefiieo  ( b)

4-i soqui nol i n- @rd@s 3ft(eﬁnsﬂi@ﬁwbbé|ne@¥ﬂ' neCthfRoRinY l%agél-regéﬁ@r@héahw {yflé N&hd type (c)
412- (2-f1 uoro-p kg 8 ht h y1H2, 7] napht hyri di n- 1-yl am ne,
T5(dy 412 (2. 5 TQRoHplele S are Py ated By R EPAa AL ST TR | d - 1-

yl am ne, (e) superfamily of ligands, which is divided in 2 groups, the TGFR/Activin and BMP/GDF

N {e 412- (251 uorbpanene%n;fgskéil BLARPBLEY b Wt e YA FAGRNS L di Lo v!  acetam

2- ( 2- f 1 uor o- phéiging exerts gpasiy, tavngtrealn respoysies 1ha areagifieratiallgiegalate@ @ g)
542- (2-f 1 uor o- phepwt ddikyseinapht hyri di n- 4-y1H2, 7] napht hyri di n- 1-yl am ne, (h)
512- (5-chl oro-2-fl uoro- phenyl) [ 1, 8] napht hyri di n-4-y1H1, 7] napht hyri di ne,

(i)
442- (5-chl or o- 2-f lmpmencwtﬂlﬁyﬂobra{;t&,ir&haﬁhbwmymieﬁitmiéi-imaﬂdauo%]iﬁ@!@rh&&ﬂh@i di n- 1-

yl am ne, and th S| ically_acce ble s . SO .
st er eoi soﬁgr s an g‘% E%'é‘r’rv%%g ¢ 'gerde%]an 'r}dﬁg'pad)oﬁtﬁa%l é(‘??‘i}‘rogé’ulﬁ%‘fégf" 9D al |
ratios. fibjohlagts plpwring wogtld eapbin.cixprension af tbe higrod TG F&cmdiitdrevgptbo f or mul a

| d n are n [
(exz:l IuZegr KI\:C eqiypeWR‘iQ &eﬁg lfe;lﬁﬁeg&ﬁé d@’thYdll?‘?é%@éd 4%1%?%%%51 n%(;ﬁ%&??rrfac " CH or

NN, and @H%geﬁh?@i“?f'ﬁ%%ﬁpﬂf %ﬁ’:’tee’ﬁt’%{‘ﬁﬁ leusemipgell lingsyBEB Sctivetedr eoi somer s
and tautoners tplmna@‘and Tieelslé pgrt o thé mrsle&yité}ﬁrremfmédke?dnhoéy@ésl BSllicle

I d d d I I d ab
sBenbod: nint o SR eaN heae) AR oot SO du et off TS g conei ot ng
of: 14 (a) o@weages Qg NEREYCBORNDWOLNd hehlRg, SmRd4, &) colrmhn medidiéredf TBFROT
(1) CONCRA) ., andihefl s AL e e 20ty BONSL BB vndiggept abl e

salts, solvates, stéreolsoners an t aut oners er eo I nc m xt ur es
thereof in all hp@_{qll@@ defggts and squamous cell carcinoma formation. The potentlal

suppression of TGFR delayed catagen progression in hair follicles. The well

20 described role of TGFR in keratinocyte apoptosis during catagen phase is likely to
involve anagen-specific hair follicle components also involving co-localized TRRI
and TRRIIL.

Abnormal activity of TGFB in fibrosis of several organs, such as skin, kidney,

25 heart and liver, is known, being a rational for use of TRR inhibitors in fibrotic
diseases. Systemic sclerosis (scleroderma), a complex disorder of connective tissue
leading to fibrosis of the skin and inner organs, was shown to be TGFR / receptor RI
dependent. Pulmonary arterial hypertension (PAH) is a condition potentially
treatable with ALKS inhibitors because abnormal proliferation of peripheral arterial

30 smooth muscle cells is driven by activated TGFR receptors. Treatment in rats was
successful with SB525334. Benefit in rat was also shown with IN-1233. Renal

fibrosis can lead to diabetes.

Beneficial side effects of TRR kinase inhibitor derivatives and a connection

35 between TGFR signaling and hepatitis C virus (HCV) replication is known. TGFR



In a preferred enbodi nent, a conpound according to fornmula (1) and above
enbodi nents is provided, wherein: (a) W, W, W W 15(b) W, W, W W
(O W, Weo20wm/008596d) W, W2, WB, W 20(e) W, WB W2, \MRCT/ERe¢0i062692

i ndependently from each other CR3, and denotes N, or denote independently
from each other CR3, and denotes N, or denote independently from each other
CR3, and denotes N, or denote independently fromeach other CR3, or denote
i ndependently from each ot her CR3, and glenotes N, and the

physi ol ogi cal |y acceptable salts, solvates, stereoisoners and tautoners

t hereof, including m xtures thereof in all railos 25In a preferred

enbodi ment, a cYIAFHMNE dfcudiedidign g e M RieE g Praghig "é%%?’%“cg’i%g?%ﬁrts i s
provi ded, wher eTerrRIRdeaMd teir pdreppls ardlkmbssedin dearae battiotyiéseahdbyicaylid. east
one substituent, sel ecte I.Std:Ng,: : CF3 or
oY, 30and the pHPIEMEH 2 faﬂaﬁmoéggle&%% @gﬁ%,£'§%|'r?a gc"sm;‘gjtsé:?@% soners and
t aut oner s t her eefpectedcThediGrf smmfwysn pﬁéipwpularrﬂi@las erlise ipthsrosclerosisn g

pref err ed gembodj, 00k, an%cﬁgm%e(ia%&%rqbawng R 14 Q5 BHhrisble ofRB™IRARRYRr

enbodi rrents S p ovi ded, wherein: R2i s absent or denotes H, A, ,
_(CYY), -0Y, NOIeseqre¥y) n- NYY, (CYY)n Het, -0-(CYY)n-Het, -0-(CYY),-0Y,
- 0- (CYY) n- NYY, NY- ( CYY) n- NYY, NY-COY or a nonocyclic heteroaryl having 5,

6, 7, 8, 9, 10, 1 nd/or S
atons, where the MS%%?‘E? i rt'ee'rD'S he"]'sqs ?gF&bread'SC%r?a %’ 052591%/0& tgt ed by
at Ieast one subsich tsumirpc&eﬂeectlt;@bniwemnytrhbregp@mph@dln@oue cifghQ)fnvanthal CN,

CF3 or wj the physiologically acceptable salts, solvates,
st er eoi somgrs anc[ aut oners thereof, including m xtures thereof in all
rati os. 10 In a preferred enbodi ment, a conpound according to formul a

(1) and above embodigBinés RON Rihasd isledaluadietaddenin thor Nﬁogmr@ﬁﬁz@hle(mos)
pcependent Ly Ao epehot g 5, 7RHe BERAGHER My Sinetalbe i o

involved in tumor growth and metastasis. The RON receptor is a member of the Met

15 family of cell surface receptor tyrosine kinases and is primarily expressed on
epithelial cells and macrophages. The biological response of RON is mediated by
binding of its ligand, hepatocyte growth factor-like protein/macrophage stimulating-
protein (HGFL). HGFL is primarily synthesized and secreted from hepatocytes as an
inactive precursor and is activated at the cell surface. Binding of HGFL to RON

20 activates RON and leads to the induction of a variety of intracellular signaling
cascades that leads to cellular growth, motility and invasion. Recent studies have
documented RON overexpression in a variety of human cancers including breast,
colon, liver, pancreas, and bladder. Moreover, clinical studies have also shown that
RON overexpression is associated with both worse patient outcomes as well as

25 metastasis. Forced overexpression of RON in transgenic mice leads to
tumorigenesis in both the lung and the mammary gland and is associated with
metastatic dissemination. While RON overexpression appears to be a halimark of
many human cancers, the mechanisms by which RON induces tumorigenesis and
metastasis are still unclear. Several strategies are currently being undertaken to

30 inhibit RON as a potential therapeutic target; current strategies include the use of
RON blocking proteins, small interfering RNA (siRNA), monoclonal antibodies, and
small molecule inhibitors. In total, these data suggest that RON is a critical factor in
tumorigenesis and that inhibition of this protein, alone or in combination with current
therapies, may prove beneficial in the treatment of cancer patients.
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W, WB, denote independently from each other CR3, and W2, Widenote

I ndependently from each other N, and Zdenotes C=C, NR4, C=N, 0 or N=C, and
Rldenot eswpheryiopsodhi ch can be substituted by at | east @0e/EPO®M0OS1I6PL uent
selected fromthe group consisting of Y, Hal, CN, CF3 or OY, and R2is
absent or denotes H, A, -(CYY)n-OY, N2, -(CYY)n-NYY or - O(CYY)n-Het,

and the physiologically acceptable salts, sol vates, stereoisoners and

25t aut oners thereof, including m'xtureg thereof in all ratios. In a
preferred enbodi nent, a conmpound according to fornula (1) and above

enbodi nments is provided, wherein: 30 W, W3, WI W, W Z Rl denote

i ndependent | y fr olmaddigion. JrHar orCrIK2 aia daldatie tasgetls indmehuddnanid=I@=C, and

denot es phenyl g4a¥hiERssAle Bgthﬁﬁﬁs(fdefa%ﬁd l\h?a{dzﬂé(zb@s%%eu@g@le @Q?tzf%é'%“t

selected fromthe | rouEs consi st n(? and
t he physi ol ogi éﬁ?q"g'”ﬁg Erheihtdivaly F'EasesBP%‘E%'“S'g'ﬂtéﬂ@%f*@dh\@f% relagiof aut orrer s

t her eof , i ncl udiarg nﬂd@(/bldﬁuﬁsmteheI’rﬁmﬁmtynAaxhlnbér&iflré&nt publlcatlons have | N anot her
aspect, E#e Obj ect. i singly been 5sol ved

by providing a°tonp ‘LWS T ﬁ‘?@ 'ni"lf'ogj\élneﬁyﬁ mér%’l?bngcbcﬁ‘gﬁ%t(olrﬂ sgfRathesdhdlound 1
HNM isiioi dt |nt02a<(lc£aﬂ@|dbﬁrredmearfrmm@;patdawyy JTAK seéinis py/aidt 0l 20dighaBng

c]pyridin-3-yl ] N 5- Chl or o- 2-
fl uoro- phenyl) )nﬁXL[Sljﬂs]%éél}?ﬁgqsw h géjrﬂqﬁa?lgdwg @#ﬁ%ﬂmé 1 1Ip
.- Fi molecules and developmen Icues K1 then mﬂuences a number of downstream

processes ranging from innate immune responses to patterning and differentiation
10 via JNK, NFkappaB and TCFbeta-catenin signaling. These differences in function
are not simply a matter of cell type. For example, NFkappaB signaling in a particular
cell may or may not require TAK1 depending on the nature of the activating signal.
Interestingly, the multi-task functionality of TAK1 is conserved between vertebrate
and invertebrate species. Studies of TAK1 in multiple experimental systems are
15 likely to reveal more roles for this kinase and also elucidate mechanisms by which

other signaling molecules fulfill diverse signaling roles.

Furthermore, the checkpoint kinases, Chk1 and Chk2 are Ser/Thr protein
kinases, which function as key regulatory kinases in cellular DNA damage response
20 pathways limiting cell-cycle progression in the presence of DNA damage. The
development of checkpoint kinase inhibitors for the treatment of cancer has been a
major objective in drug discovery over the past decade, as evidenced by three
checkpoint kinase inhibitors entering clinic trials since late 2005. A large number of
chemically diverse Chk1 and Chk2 kinase inhibitors have appeared in the recent
25 patent literature. Common structural motifs of the checkpoint kinase inhibitors were
identified. There are currently three checkpoint kinase inhibitors in clinical
development, a continuing effort by the pharmaceutical industry to identify novel
scaffolds for checkpoint kinase inhibition (Janetka & Ashwell (2009) Expert Opin
Ther Pat. 2009 19(2): 165-97).
30
Further prior art documents are as follows:
WO 2000/012497 deals with quinazoline derivatives as medicaments. The

international patent application does not disclose [1,8]naphthyridine derivatives.
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N-

c
5-
1-
[

2-(2-Fluoro-5- trifluoro nethyl- phenyl)-4-(1H pyrrolo[2, 3-
]pyridin-3-y1)- [1, 8] napht hyridi ne Conpound 4 NH, 110N ri O ci

[ 2- (5- ONDEPB/@O595| uor o- pheny1l) -

yl am ne Conpound 5 -0 IP . N C 2-(5-Chloro-2- fluoro-phenyl)-4-
1- (2-nmet hoxy- ethyl)-1H pyrrolo[2,3- c]pyridin-3-yl]-

[ 1, 8] napht hyri di n- 4- PCFEP2ejaion2sP2 n-

WO 2012/ 000595PCT/ EP2011/ 002692 17 Conpound 6 NH, O : N 5-R-(6-Methyl -

pyridin-2-yl)-

10
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35

10

WO 2000/058307 is directed to [1,8]naphthyridine compounds as neurokinin-3
receptor ligands. However, the substitution pattern of the [1,8]naphthyridine moiety
differs from that of the present invention.

WO 2003/097615 relates to the treatment of fibroproliferative disorders using
TGF-beta inhibitors. The international patent application does not disclose
[1,8]naphthyridine derivatives.

WO 2004/010929 describes methods for improvement of lung function using
TGF-beta inhibitors. The international patent application does not disclose
[1,8]naphthyridine derivatives.

WO 2005/065691 is directed to the treatment of malignant gliomas with TGF-
beta inhibitors. The international patent application does not disclose
[1,8]naphthyridine derivatives.

US 2006/286408 deals with [1,8]naphthyridine compounds and organic light-
emitting device using the same. However, the substitution pattern of the
[1,8]naphthyridine moiety differs from that of the present invention.

WO 2007/016525 describes pharmaceutical compositions for the prevention and
treatment of complex diseases and their delivery by insertable medical devices. The
international patent application does not disclose [1,8]naphthyridine derivatives.

WO 2010/033906 relates to the efficient induction of pluripotent stem cells using
small molecule compounds. The international patent application does not disclose
[1,8]naphthyridine derivatives.

International patent application PCT/EP2010/007743 is directed to hetaryl-
[1,8]naphthyridine derivatives as among others TGF-beta inhibitors. However, the
substitution pattern of the [1,8]naphthyridine moiety differs from that of the present

invention.

The citation of any reference in this application is not an admission that the

reference is relevant prior art to this application.

Description of the invention

The present invention has the object to provide novel [1,8]naphthyridine

derivatives.

The object of the present invention has surprisingly been solved in one aspect

by providing compounds of formula (1)

[ 1, 8] napht hyri di ne



[ 1, 8] napht hyri di n- 4-y1]-isoquinolin- 1-ylam ne Conmpound 7 -"-N N/

----- Isl N | -,.

trifluoronethyl -

Compound 9 NH2 5 N --
4-yl | -isoquinolin-

,. 2-(6-Methyl- pyridin-2-yl)-4- [2,6]naphthyridin- 1-yl-
[ 1, 8lnaphwbyoidiop®sCompound 8 NH, O '~ N NSCF, 5-[2-(2- PCu@PAI3A02692
phenyl)- [1, 8] napht hyridin- 4-y11-isoquinolin- 1-ylam ne
N 5-[2-(2-Fluoro- phenyl)- [1, 8] naphthyridin-
1-yl am ne Conpound 10 NH2 10 ; ----- 0
11

10
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20

25

30
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wherein:

W, Wy, W;, W, denotes independently from each other N or CR®

Ws

denotes N or C, preferably denotes N or CR?, more

preferably denotes N,

denotes C=C, NR*, C=N, O, S, CH, N=N or N=C, preferably
denotes C=C, N(R*)CO, NR*, C=N, O, CON(R?, S, CH,
N=N or N=C, more preferably denotes C=C, N(R*)CO, NR?*,
C=N, O, CON(R*), S, CH or N=N,

denotes a monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms
or a monocyclic heteroaryl having 5, 6, 7, 8, 9, 10, 11, 12,
13or14 Catomsand 1, 2, 3, 40r 5N, O and/or S atoms,
each of which can be independently substituted by at least
one substituent selected from the group consisting of Y, Hal
CN, CF; or OY,

denotes H, Hal, A, -(CYY),-OY, -(CYY),-NYY, -(CYY),-Het,
SY, NO,, CN, COOY, -CO-NYY, -NY-COA, -NY-SO,A, -
SO2-NYY, S(O)nA, -CO-Het, -O(CYY),-0Y, -O(CYY),-NYY,
-O(CYY),-Het, -NH-COOA, -NH-CO-NYY, -NH-COO-
(CYY)a-NYY, -NH-COO-(CYY),-Het, -NH-CO-NH-(CYY),-
NYY, -NH-CO-NH(CYY),-Het, -OCO-NH-(CYY),-NYY, -
OCO-NH-(CYY),-Het, CHO, COA, =S, =NY, =Oor a
monocyclic aryl having 5, 6,7, 8, 9 or 10 C atoms or a
monocyclic heteroaryl having 5, 6,7, 8, 9, 10, 11, 12, 13 or
14 C atoms and 1, 2, 3,4 or 5 N, O and/or S atoms, each of



N 5-[2-(2,5-Di fluoro-
1-yl am ne Conpound 11 NH,

phenyl)- [1, 8] napht hyridi n- 4-y1Fi soqui nolin-
N N,

./ -. NO C 5-[2-(5-Chloro-2-

f | uor o- phaYDI2/000§9%, 8] napht hyri di n- 4- yI i - [2, 6] napht hyPCaliE®2011/0936am ne
2012/ 000595PCT/ EP2011/ 002692 18 Conpound 12 _ -- NC 2-(5-Chl oro-2-

furo[ 2,3-c]pyridin- 3-yl- [1, 8lnaphthyridi ne Conpound

fl uor o- phenyl) - 4-
112N -N\.
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.-0 NC

R3

R4

R5

Het

Hal

3-[2-(5-Chl oro-2- fluoro-phenyl)-
12

monocyclic aryl and monocyclic heteroaryl can be
independently substituted by at least one substituent

selected from the group consisting of Y, Hal, CN, CF; or OY,

denotes H, OY, NYY or NY-COY, preferably denotes H, OY,
NYY, NY-COY, NY-CO-(CYY),-OY, NY-COY-NYY, NY-
(CYY)-NYY, O-(CYY),-NYY or O-(CYY),-Het,

denotes H, A, -(CYY),-Het or -(CYY),-NYY, preferably
denotes H, A, -(CYY),-Het, -(CYY)o-NYY or -(CYY),-OY,

denotes H, preferably denotes H, A, OY, NYY or Het,

denotes H or A, preferably in case of -(CYY)yo-
Y additionally denotes H, A or OH,

denotes unbranched or branched alkyl having 1, 2, 3, 4, 5,
6,7,8,90r10 C atoms, inwhich 1,2,3,4,5,60r7H
atoms can be replaced independently from one another by
Hal and/or in which one or two CH, groups can be replaced
independently of one another by a O, S, SO, SO,, a -
CY=CY- group and/or a -C=C- group; alternatively, A
denotes cycloalkyl with 3, 4, 5, 6, 7 or 8 C-atoms,

denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
16, 17, 18,19 0r 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or
S atoms, which can be substituted by at least one
substituent selected from the group consisting of Y, Hal, CN,
CF;, OY,

denotes F, Cl, Bror |,

denotes 0, 1 or 2,

13



[1 8] napht hyridin- 4-y1]-furo[2,3- c]pyridin-7- ylam ne Conpound 14 NH, N N
---- N-0 5-[2-(2-Fluoro- phenyl)- [1, 8] naphthyridin- 4-y11-

[2, 6] naphwbypi2diops9s1- yl am ne Conmpound Conpound 15 NH2 4@NTEPRO1pI626Y2 ) -

[ 1, 8] napht hyri di n- 4-yl1]-quinazolin-4- ylam ne Conpound 16 0 .+.0 ' N aoN

..... O N 2-(2-Fluoro- phenyl)-4-(8-nitro- isoquinolin-5-yl)-

[1, 8] napht hyridine 19 Conpound 17 5 ; N

13
n denotes 0, 1, 2, 3 or 4,
o denotes 2, 3 or 4, preferably denotes 0, 1, 2, 3 or 4, more

preferably if Z is NR?, o additionally denotes 2, 3 or 4,

p denotes 0, 1, 2 or 3,

o} denotes 0, 1, 2 or 3,

10 preferably with the proviso that the following compounds disclosed in
PCT/EP2010/007743 are excluded:
(@) 2-(5-chloro-2-fluoro-phenyl)-4-isoquinolin-4-yl-[1,8]naphthyridine,
(b) 4-isoquinolin-4-yl-2-(6-methyl-pyridin-2-yl)-[1,8]naphthyridine,
(c) 4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,7Inaphthyridin-1-ylamine,
15 (d) 4-[2-(2,5-diflucro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-
ylamine,
(e) N-{4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-y}}-
acetamide,
(f) 2-(2-fluoro-phenyl)-4-[2,7]naphthyridin-4-yl-[1,8]naphthyridine,
20 (9) 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-ylamine,
(h) 5-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[1,7]naphthyridine,
(i) 4-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-

ylamine,

25 and the physiologically acceptable salts, solvates, sterecisomers and tautomers

thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (1) is provided,
with the further proviso that W5 denotes N and/or Z excludes N=C, i.e. Z denotes
30 C=C, N(R*)CO, NR*, C=N, O, CON(R?, S, CH or N=N,
and the physiologically acceptable salts, solvates, stereoisomers and tautomers

thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (1) and above

35 embodiments is provided, wherein Z is selected from the group consisting of:



2- (2-Fluoro- phenyl)-4-(8- nethoxy- isoquinolin-5-yl1)- [1,8Thaphthyridine
Compound 18 iINN...-....- N1O 4-[2-(2-Fluoro- phenyl)- [1,8]naphthyridin-
4-yl] - pyrwoaPB/mos9d] pyri m di ne Conpound 19 10N N---is 2PCZEPRUAN062692
phenyl)-4- isoquinolin-5-yl- [1,8]naphthyridine Conpound 20 NH2 -- N N/
Nla 5-[2-(2,5-Di fluoro- phenyl)- [1,8]naphthyridin- 4-yl]-

[ 2, 6] napht hyri di n- 1-ylam ne hydrochl ori de Conpound 21 H N N/

PTTT T 2 14
(a) C=C,or
(b) N(R%HCO, or
(c) NR* or
(d) C=N,or
5 (e) O,or
() CON(RY),
and preferably is C=C,
and the physiologically acceptable salts, solvates, stereoisomers and tautomers
thereof, including mixtures thereof in all ratios.
10
In a preferred embodiment, a compound according to formula (1) and above
embodiments is provided, wherein:
(a) Wi, Wi, W, denote independently from each other CR?, and
W, denotes N, or
15 (b) W,, W3, W, denote independently from each other CR?, and
W, denotes N, or
(c) Wy, W, W, denote independently from each other CR?, and
W, denotes N, or
(d) Wy, W,, W3, W, denote independently from each other CR?, or
20 (e) Wy, W3 denote independently from each other CR?, and
W,, W, denotes N,
and the physiologically acceptable salts, solvates, stereoisomers and tautomers
thereof, including mixtures thereof in all ratios.
25 In a preferred embodiment, a compound according to formula (I) and above
embodiments is provided, wherein:
R’ denotes phenyl, which can be substituted by at least one
substituent selected from the group consisting of Y, Hal, CN,
CF;or OY,
30 and the physiologically acceptable salts, solvates, stereoisomers and

tautomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (l) and above
embodiments is provided, wherein:

35



Il .., 5-[2-(6-Methyl- pyridin-2-yl)- [1,8lnaphthyridin- 4-y11-
[ 2, 6] napht hyridi n- 1-ylam ne hydrochl ori de Conpound 22 NH, O N NO Cl
5-[ 2- ( 5- OND@PB/0ROSI5| uor o- phenyl) - [ 1, 8] napht hyri di n- 4- PCTHEPZHA0D2662 | n-
8-yl am ne hydrochl oride WD 2012/ 000595PCT/ EP2011/ 002692 20 Conpound 23 N
[ ---- NN/ O 2-(2-Fluoro- phenyl)-4- [2,6]naphthyridin- 1-yl-
[ 1, 8] napht hyri di ne Conpound 24 |

15

R? is absent or denotes H, A, Hal, -(CYY),-OY, NO,, -(CYY),-NYY,
-(CYY)a-Het, -O-(CYY)y-Het, -O-(CYY),-OY, -O-(CYY),-NYY,
NY-(CYY)a-NYY, NY-COY or a monocyclic heteroaryl having 5,
6,7,8,9,10,11,12,130or14 Catomsand 1,2,3,40r5N, O

5 and/or S atoms, where the monocyclic heteroary| can be

independently substituted by at least one substituent selected
from the group consisting of Y, Hal, CN, CF; or OY,

and the physiologically acceptable salts, solvates, stereoisomers and

tautomers thereof, including mixtures thereof in all ratios.

10
In a preferred embodiment, a compound according to formula (1) and above
embodiments is provided, wherein:
W,, W3, W,  denote independently from each other CR?, and
W, denotes N, or
15 W, Wo, W3, W, denote independently from each other CR®, or
W,, Wa, denote independently from each other CR®, and
W,, W, denote independently from each other N, and
z denotes C=C, NR*, C=N, O or N=C, and
R’ denotes phenyl, which can be substituted by at least one
20 substituent selected from the group consisting of Y, Hal, CN,
CF; or OY, and
R? is absent or denotes H, A, -(CYY),-OY, NO,, -(CYY),-NYY or -
O(CYY),-Het,
and the physiologically acceptable salts, solvates, stereoisomers and
25 tautomers thereof, including mixtures thereof in all ratios.
In a preferred embodiment, a compound according to formula (1) and above
embodiments is provided, wherein:
W, W3, W,  denote independently from each other CR?, and
30 W, W5 denote N, and
Z denotes C=C, and
R’ denotes phenyl, which can be substituted by at least one

substituent selected from the group consisting of Y, Hal, CN,
CF; or OY,

35



N/ ----- NN/ C 40 4-[2-(5-Chloro-2- fluoro-phenyl)- [1, 8] naphthyridin-
4-y1Fpyrido[ 3, 4- d] pyrimdine Conpound 25 Q/\* / \ z / \ z _ Conpound 26 0
/110 ----WORONMPOFNSO 542- (2- Fl uoro- phenyl)- [1, 8] napht RETIERRH1/002692

4-y1] - 8- net hoxy- isoquinolin-1- ylam ne Conmpound 28 N/ .. N NH2 N

16

and the physiologically acceptable salts, solvates, stereoisomers and

tautomers thereof, including mixtures thereof in all ratios.

In another aspect, the object of the present invention has surprisingly been

5 solved by providing a compound selected from the group consisting of:

2-(5-Chloro-2-
fluoro-phenyl)-4-
(1H-pyrrolo[2,3-
c]pyridin-3-yl)-
[1,8]naphthyridine

Compound 1

10

2-(5-Chloro-2-
fluoro-phenyl)-4-
isoquinolin-5-yl-
[1,8]naphthyridine

Compound 2

15

2-(2-Fluoro-5-
triffuoromethyl-
phenyl)-4-(1H-
pyrrolo[2,3-
c]pyridin-3-yl)-
[1,8]naphthyridine

Compound 3
20

5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1.8Inaphthyridin-
4-yl}-isoquinolin-
1-ylamine

Compound 4
25

2-(5-Chloro-2-
fluoro-phenyl)-4-
[1-(2-methoxy-
ethyl)-1H-
pyrrolo[2,3-
clpyridin-3-yl}-
[1,8]naphthyridine

30 Compound 5

35



/(1101 WO 2012/ 000595PCT/ EP2011/ 002692 21 Conpound 29 NH, N IN;, /
....,., Nis C Conpound 30 Il N ao Compound 31 NIl N/ N NH2 /10
Conpound 82 2BI2000395- - - - - NNO PCT/EP2011/002692

17

5-[2-(6-Methyl-
pyridin-2-yl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
1-ylamine

Compound 6

2-(6-Methyl-
pyridin-2-yi)-4-
[2,6]naphthyridin-
1-yi-
[1,8]naphthyridine

Compound 7
10

5-[2-(2-Fluoro-5-
trifluoromethyl-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
1-ylamine

Compound 8
15

5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
1-ylamine

20 Compound 9

5-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
1-ylamine

25
Compound 10

30 5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl)-
[2,6]naphthyridin-
1-ylamine

Compound 11

35



Compound 33 ID Il N..7 , H2 ON WO 2012/ 000595PCT/ EP2011/ 002692 22
Compound 34 C) z/ \ u_\--\O/ \ [/ "z z=z | \ z Conmpound 35 N/ /
----- Sc' WO20280¢Hbor o- 2- fl uoro- phenyl) - 4- [ 2, 6] napht hPEirdiPac11/p026p2

[ 1, 8] napht hyri di ne Conmpound 36 NH2 NN/ --..-- N

18

2-(5-Chloro-2-
fluoro-phenyl)-4-
furo[2,3-c]pyridin-
3-yl-
[1,8]naphthyridine

Compound 12

3-[2-(5-Chloro-2-
fluoro-phenyl)-
[1.8]naphthyridin-
4-yl)-furo[2,3-
clpyridin-7-
ylamine

Compound 13
10

5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl)-
[2,6]naphthyridin-
1-ylamine

15 Compound 14

8-[2-(2-Fluoro-
phenyl)-
[1.8]naphthyridin-
4-yl]-quinazolin-4-
ylamine

20
Compound 15

25
2-(2-Fluoro-
phenyl)-4-(8-nitro-
isoquinolin-5-yl)-
[1,8]naphthyridine

Compound 16

30

35



0 8-[2-(2-Fluoro- phenyl)- [1,8]naphthyridin- 4-yl]-pyrido[3,4-

d] pyri m di n- 4-

yl am ne Conpound 37 N N.. - Sc'
f | uor o- phwoyd)2/000591, 8] napht hyri di n 4-y11-[ 1, 7] napht hyr irdirree2@Ganpmand 38

NH, O ---- 0 N 512-(2,5-Di fluoro- phenyl)-

4-y1] -isoqui nol

\ 2 2-{512-

8-yl oxy} - et hanol

10
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20

25
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n- 8-yl am ne

(2- Fl uoro- phenyl)-

Compound 40

19

5-[2-(5-Chl oro- 2-

[ 1, 8] napht hyri di n-
23 Compound 39 z T/\41 () \--\0O * / \ 2 u.
[ 1, 8l napht hyri di n- 4-ylyi soqui noli n-

Compound 17

2-(2-Fluoro-
phenyl)-4-(8-
methoxy-
isoquinolin-5-yl)-
[1.8]naphthyridine

Compound 18

4-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-pyrido[3,4-
d]pyrimidine

Compound 19

2-(2-Fluoro-
phenyl)-4-
isoquinolin-5-yl-
[1,8]naphthyridine

Compound 20

5-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yi}-
[2,6]naphthyridin-
1-ylamine
hydrochloride

Compound 21

5-[2-(6-Methyl-
pyridin-2-yl)-
{1,8Inaphthyridin-
4-yl]-
[2,6lnaphthyridin-
1-ylamine
hydrochloride

Compound 22

5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yll-isoquinolin-
8-ylamine
hydrochloride

/



-NN..---/ N----- 40 2-(2-Fluoro- phenyl)-4-(5- nethoxy-

[ 2, 6] napht hyridin- 1-y1)- [1, 8] naphthyridi ne Conpound 41 NH2 SIN --- N
5-[2-(2- AVaQapB/00piény 1) - [ 1, 8] napht hyri di n- 4-y1J-i soquiPGdIEPR0118036PA M ne
Conpound 42 NH, N "--N--- N _H S 442-(2-Fl uoro- phenyl)-
[ 1, 8] napht hyridi n- 4-y11- [2, 7] naphthyridin- 1-ylam ne Conpound 43 ONH / N
----40
20
2-(2-Fluoro-
phenyl)-4-
Compound 23 [2,6]naphthyridin-
1-yl-
5 [1,8]naphthyridine
4-[2-(5-Chloro-2-
fluoro-phenyl)-
Compound 24 [1,8]naphthyridin-
4-yl]-pyrido[3,4-
10 d]pyrimidine
15 Compound 25
20
5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
Compound 26 4'yl]-8-methoxy-
isoquinolin-1-
ylamine
25
Compound 28
30

35



WD 2012/ 000595PCT/ EP2011/ 002692 24 Compound 44 HNN --, -- N4O, Conpound
45 NN ---- 0 N Conpound 46 NN/ / N----el Conpound 47 ONH,
N .--- .. W0.20100695Conmpound 48 40N NH, N ----40 542-(2- FCumpee11/ohzsay 1) -

[ 1, 8] napht hyri di n- 4-yl]-8-nethoxy- isoquinolin-3- ylamne

21

Compound 29
5

Compound 30
10

Compound 31
15
20

Compound 32
25

Compound 33
30
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WD 2012/ 000595PCT/ EP2011/ 002692 25 Conpound 49 S N NH2 NO Cl

5-12-(5-Chl oro-2- fluoro-phenyl)- [1, 8] naphthyridin- 4-yll-isoquinolin-

3-yl am nevGeneaundds50 NO2 40 N ; ioi C _ Conpound 51 zPCT/EP2011/0@sfpound 52
[- z | z Compound 53 / \ \-\ oz

22

5 Compound 34
10 2-(5-Chloro-2-
fluoro-phenyl)-4-
Compound 35 [2,6]naphthyridin-
1-yl-

[1,8]naphthyridine

15 8-[2-(2-Fluoro-

phenyb-
[1.8]naphthyridin-
4-yl]-pyrido([3,4-
d]pyrimidin-4-
ylamine

Compound 36

20

5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yi}-
[1,7]naphthyridine

Compound 37

25

5-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
8-ylamine

Compound 38

30

35



| "z 26 Conpound 54 HN N NH, NO Conmpound 55 Aj 0\ z \ z -/
Compound 56 \O--( \\z Il \-=-z /2/z Compound 57 \zZ2\ Z \ 27 Conpound 58
u_0- / \ WO 2008595 Conpound 59 PCT/EP2011/002692

23

2-{5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl)-isoquinolin-
8-yloxy}-ethanol

Compound 39

2-(2-Fluoro-
phenyl)-4-(5-
methoxy-
[2.6]naphthyridin-
1-yl)-
[1,8]naphthyridine

10
Compound 40

15
5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-isoquinolin-
8-ylamine

Compound 41

20

4-[2-(2-Fluoro-
phenyl)-
[1.8]naphthyridin-
4-yl]-
[2,7]naphthyridin-
1-ylamine

Compound 42

25

Compound 43

30
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\'u \2A z z-\ Conpound 60/ \ /| OZ Z- \ z Conpound 61 \ \--\0 z Z- \
z WD 2012/ 000595PCT/ EP2011/ 002692 28 Conpound 62 0 H2N ' .-...--. |

06- yl am EO4R/00398| uor o- phenyl)- [1, 8] napht hyri di n- 4PSZIE]PQqu@DMI| n-
Compound 63 0--- z LJ / \ * \-- z

24
Compound 44
5
Compound 45
10
15
Compound 46
20
Compound 47
25
5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
Compound 48 4-yl}-8-methoxy-
isoquinolin-3-
lamine
30 '

35



\--\.. */ N\ z /[ \ z
I soqui nolin-5-yl1] -
o

i soqui nolin-8-yl]-
[\ z 2-(2-Fluoro-
I soqui nol i n-5-y1] -

_ 2-(2-Fluoro- phenyl)-448-(2- norpholin-4-yl- ethoxy)-
[ 1, 8] napht hyri di ne Conpound 64 z / \ * NLL \ * / \ z Z
--- [\ Z2WO2014POPF yor o- phenyl)-445-(1- nethyl - 1H pyr RZEHEP201}/092692
[1, 8] naphthy ridine Conpound 65 Z 0/ \ Nu_ . /
phenyl)-448-(1- nethyl-1H pyrazol -4-y1l)-

[ 1, 8] napht hyri di ne

25

IIZ Z___

Compound 49

5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1.8]naphthyridin-
4-yl]-isoquinolin-
3-ylamine

10

Compound 50

15

Compound 51

20

25

Compound 52

30

Compound 53

35



29 Compound 66 H2N 1 N/ / 1. 1-[2-(2-Fluoro- phenyl)- [1,8]naphthyridin-
4-y1]- [2, 6] naphthyridin- 3-ylam ne Conpound 67 HON ., N (1101

442- ( 2- FINNO2812/090@Ay 1) - [ 1, 8] napht hyridi n- 4-y1]-2-(2- REAAFQA1E0I692)- 2H
[ 2, 7] napht hyri di n- 1-one Conpound 68 O0\z z 412-(5-Chloro-2-

fl uoro-phenyl)- [1, 8] napht hyridin- hydroxy-ethyl)-

26
Compound 54
5
10 Compound 55
15
Compound 56
20
Compound 57
25
30

35



2H [ 2, 7] napht hyridin- 1-one Compound 69 c¢c;)z z / \z \ [/ [ \z

N-{542- (2- Fl uoro- phenyl)- [1, 8] naphthyridin- 4-yl11- [2,6]naphthyridin-
1-y1} - acevampog@apound 70 14111 0 2-(2- Fl uoro- phenyPCTAPR@E1/0M$PhoXY -
I soqui nolin-5-y1)- [1, 8] napht hyri di ne 32 Conmpound 79 0\z '\ z orj

27

5 Compound 58

10

Compound 59

15
20 Compound 60
25

Compound 61
30

35



2-{1- Am no-542- (2-fluoro-phenyl)-

[ 1, 8] napht hyri di n-4-y1]-i soqui nol i n-8-yl oxy}-ethanol Conmpound 80 N. 0O NH
101 5-[ 2¥020R/000798- phenyl)- [ 1, 8] napht hyri di n- 4-y1] - PEI/EP2011/002692

[ 2, 6] napht hyri di n- 1-one Conmpound 81 HON OH --. Jr ci 412-(5-Chl oro- 2-
fluoro-phenyl)- [1, 8] naphthyridin- 4-yl]-2-(2,3- dihydroxy-propyl)- 2H

[ 2, 7] napht hyri di n- 1-one Conpound 82 \ LL f _Jo\ z \z -z (2-{512-(5-

Chl or o- 2-fl uoro- phenyl) - 28

5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-isoquinolin-
B-ylamine

Compound 62

2-(2-Fluoro-
phenyl)-4-[8-(2-
morpholin-4-yl-
ethoxy)-
isoquinolin-5-yl)-
[1.8]naphthyridine

10
Compound 63

15

2-(2-Fluoro-
phenyl)-4-[5-(1-
methyl-1H-
pyrazol-4-yl)-
isoquinolin-8-yl]-
[1,8]naphthyridine

Compound 64
20

2-(2-Fluoro-
phenyl)-4-[8-(1-
methyl-1H-
pyrazol-4-yl)-
isoquinolin-5-yl]-
[1,8]naphthyridine

25
Compound 65

30

35



[ 1, 8] napht hyri di n- 4-yl1]-isoquinolin- 8-yloxy}-ethyl)- dinethyl-am ne
Compound 83 C Si 0 CI  2-(5-Chloro-2- fluoro-phenyl)-4- (8-chloro-

I soqui nolWO-2819009395[ 1, 8] napht hyri di ne 33 Conpound 84 NPEZTNEPR)11/002697
5-[2-(5-Methyl - furan-2-yl)- [1, 8] naphthyridin- 4-yl]- [2,6]naphthyridin-
1-yl am ne Conpound 85 N J, O1\1--r'-- HL ----- IF i1 NN '----- I

29

1-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-
[2,6]naphthyridin-
3-ylamine

Compound 66

4-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-2-(2-
hydroxy-ethyl)-
2H-
[2,7]naphthyridin-
1-one

10 Compound 67

4-[2-(5-Chloro-2-
fluoro-phenyl)-

[1,8]naphthyridin-

4-yl)-2-(2-
hydroxy-ethyl)-
2H-
[2,7]naphthyridin-
1-one

15

Compound 68

20

N-{5-f2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-
[2,6]naphthyridin-
1-yl}-acetamide

Compound 69
25

30 2-(2-Fluoro-
phenyl)-4-(6-
methoxy-
isoquinolin-5-yl)-
[1,8]naphthyridine

Compound 70

35



"y, ---,- N{5-[2-(2-Fluoro- phenyl)- [1,8]naphthyridin- 4-yl]-isoquinolin-
6-yll-acetam de Conpound 86 \ Li. 0"z z/ "z ) (2-{5-[2-(5-

Chl or o- 2-Wpugergooyphenyl) - [ 1, 8] napht hyri di n- 4-yl]-i soqBCHhGIPR¢11/002692

8-yl oxyl -ethyl)- diethyl-amne Conpound 87 NH2 N ,.. lel-ylam ne
5-(2-Phenyl- [1 ,8]naphthyridin- 4-yl)- [2,6]naphthyridin- Conpound 88 N
--... 0 2-(2-Fluoro- phenyl)-4-(6-oxy- [2,6]naphthyridin- 1-yl)-

[ 1, 8] napht hyri di ne 30

2-Dimethylamino-
N-{5-[2-(2-fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-
[2,6]naphthyridin-
1-yl}-acetamide

Compound 71

4-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-2-(2-
hydroxy-ethyl)-
2H-
[2,7]naphthyridin-
1-one

10
Compound 72

15

N-{5-{2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-
[2,6]naphthyridin-
1-yl}-2-methoxy-
acetamide

Compound 73

20

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl]-2-methyl-2H-
[2,7Inaphthyridin-
1-one

25 Compound 74

30

35



WO 2012/ 000595PCT/ EP2011/ 002692 34 Conpound 89 O HNN -, N..C S

442- (5- Chl oro-2- fluoro-phenyl)- [1, 8] naphthyridin- 4- yll 2H-

[ 2, 7] napwBep12di0p5951- one Conpound 90 NH2 N N-. -. N O CPCTH#20112026B2 or o-
phenyl)- [1, 8] naphthyridin- 4-y1J- [2,6]naphthyridin- 1-ylamne Conpound
91 CIN.,,....NO O 4 42-(5-(5-2- fluoro-phenyl)-

31

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl]-2-(3-

C d75
ompoun hydroxy-propyl)-
2H-

[2,7]naphthyridin-
1-one

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl]-2-(2-
morpholin-4-yi-
ethyl)-2H-
[2,7]naphthyridin-
1-one

10

Compound 76

15

2-(5-Chloro-2-
fluoro-phenyl)-4-
[1-(2-morpholin-4-
yl-ethoxy)-
[2,7]naphthyridin-
4-yl}-
[1.8]naphthyridine

Compound 77

20

25 2-(2-Fluoro-
phenyi)-4-[1-(2-
morpholin-4-yl-

ethoxy)-

[2,7]naphthyridin-

4-yl}-

[1,8]naphthyridine

Compound 78

30

35



[ 1, 8] napht hyridi n- pyrrolidin-1-yl- ethyl)-2H [2, 7] naphthyridin- 1-one
Compound 92 6 z i \. u_1rj /-)/ “z _ N-{542-(5- Chloro-2-fluoro-
phenyl) - Wo.2812mpisshyri di n- 4-yli-isoquinolin- 8-yl}-N, RCAEPRONI002692

et hane-1, 2- di am ne Conpound 93 HN\ / O 2-Phenyl-4-(1H pyrrolof?2, 3-
1Apyridin-3-yl1l)- [1, 8] naphthyridine 35 Conpound 94 H *.. N

32

2-{1-Amino-5-[2-
(2-fluoro-phenyl)-
[1,8]naphthyridin-
4-yl}-isoquinolin-
8-yloxy}-ethanol

Compound 79

5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-2H-
[2,6]naphthyridin-
1-one

10

Compound 80

15 4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl}-2-(2,3-

Compound 81 dihydroxy-propyl)-
2H-

[2,7]naphthyridin-

20 1-one

(2-{5-{2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
8-yloxy}-ethyl)-
dimethyl-amine

Compound 82
25

2-(5-Chloro-2-
fluoro-phenyl)-4-
{8-chloro-
isoquinolin-5-yl)-
[1,8]naphthyridine

30
Compound 83

35



0 1101 1 2-(2, 6-D net hoxy- phenyl)-4-(1H pyrrolo[2,3- | Apyridin-3-yl)-
[ 1, 8] napht hyri di ne Conpound 95 H N\ / F 3 Siphenyl) 4-(1H Pyrrol o[ 2, 3-
b] pyri di We-291my002395( 3-tri fl uoronet hyl - [1, 8] napht hyri di RETEFAPOMSID6 H
----/ O0F 3 2-(2-Fluoro-5- trifluoronethyl- phenyl)-4-(1H pyrrolo[?2, 3-
b] pyridin-3-y1)- [1, 8] napht hyridine Conpound 97 H N\ 0 2-(4-Fl uoro-2-
nmet hyl - phenyl)-4- (1H pyrrolo[2,3- b]pyridin-3-yl)- [1, 8] naphthyridine
Compou nd 98 5 z 33

5-[2-(5-Methyl-
furan-2-yl)-
[1,8]naphthyridin-
4-yl]-
[2,6]naphthyridin-
1-ylamine

Compound 84

N-{5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yll-isoquinolin- |.
6-yl}-acetamide

Compound 85
10

(2-{5-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-isoquinolin-
8-yloxy}-ethyl)-
diethyl-amine

15
Compound 86

20
5-(2-Phenyl-
[1,8]naphthyridin-
4-yl)-
[2,6]naphthyridin-
1-ylamine

Compound 87

25

2-(2-Fluoro-
phenyl)-4-(6-oxy-
[2,6]naphthyridin-
1-yl)-
[1,8]naphthyridine

Compound 88

30

35



I\ */ vz 0\,
[ 1, 8] napht hyri di n-

U/ \ zzr ?
[ 2, 7] napht hyri di n-

(2444245- Chloro-2
1-yl oxy}-ethyl)-

-fl uoro-
di et hyl - am ne

2012/ 000596RCI/MEPE2811/ 002692 36 Conpound 99 0 0 2- (2, 5PDIfEPA@IH02692

phenyl) - 4- (8- net hoxy-

-/ 2-(5-Chloro-2-
[ 2, 7] napht hyri di n-

10

15

20

25

30

35

fl uor o- phenyl) - 4-
4-y1] -

i soqui nolin-5-y1)-

[ 1, 8] napht hyd
[1-(2-pyrrolidin-1

34

di ne
-yl -ethoxy) -

[ 1, 8] napht hyri di ne Conpound 101

Compound 89

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl}-2H-
[2,7]naphthyridin-
1-one

Compound 90

5-[2-(2-Chloro-
phenyl)-
[1,8]naphthyridin-
4-yl]-
[2,6]naphthyridin-
1-ylamine

Compound 91

4-[2-(5-Chioro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl}-2-(2-
pyrrolidin-1-yl-
ethyl)-2H-
[2,7)naphthyridin-
1-one

Compound 92

N'-{5-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-isoquinolin-
8-yi}-N,N-diethyl-
ethane-1,2-
diamine

Compound 93

N
\
P
YT
l//
N° N

2-Phenyl-4-(1H-
pyrrolo[2,3-
blpyridin-3-yl)-
{1,8]naphthyridine

phenyl) -

WO

Compound 100 -



-. 1 N-NO 1/ 2-Furan-2-yl-4-

[ 1, 8] napht hyri di ne Conpound 102 5 z i _
2- (5- Chl ovO-2012/60p398r 0- phenyl ) -4- [8-(2-pyrrolidin-1- yl PETHFINN002692
i soqui nolin-5-y1]- [1, 8] napht hyridi ne

Di fl uor o- phenyl) -

di et hyl - am ne

10

15

20

25

30

35

Conmpound 104 N

\UL 00/ \ z/
37 Conpound 103

35

(1Hpyrrolo[2,3- c]pyridin-3-yl)-
z (.

(245-[2-(2, 5-
[ 1, 8] napht hyri di n-4-yl yi soqui nol i n- 8-yl oxy}-ethyl)-

Compound 94

2-(2,6-Dimethoxy-
phenyl)-4-(1H-
pyrrolo[2,3-
b]pyridin-3-yl)-
[1,8]naphthyridine

Compound 95

4-(1H-Pyrrolo[2,3-
b]pyridin-3-yl)-2-
(3-trifluoromethyl-
phenyl)-
[1,8]naphthyridine

Compound 96

2-(2-Fluoro-5-
trifluoromethyi-
phenyl)-4-(1H-
pyrrolo[2,3-
b]pyridin-3-yl)-
[1,8)naphthyridine

Compound 97

2-(4-Fluoro-2-
methyl-phenyl)-4-
(1H-pyrrolo[2, 3-
blpyridin-3-yl)-
[1,8]naphthyridine

Compound 98

(2-{4-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1.8]naphthyridin-
4-yl}-
[2,7Inaphthyridin-
1-yloxy}-ethyl)-
diethyl-amine




O N ci N101 442-(5-Chloro-2- fluoro-phenyl)- [1, 8] naphthyridin-

di et hyl am no- ethyl)-2H [2, 7] napht hyridi n- 1-one Conpound 105 H --.. N\
[ 1. CF, WOQeB/myysol o] 2, 3- b] pyridin-3-yl)-2- (4-trifl @cTdEPRAINPI269Dhenyl) -
[ 1, 8] napht hyri di ne Conpound 106 z I\ ./ \ a O /zz-z ]/ \ z

1-[2-(2- Fluoro- phenyl)- [1, 8] naphthyridin- 4-yl]-4-nmethoxy- pyrido[3, 4-
d] pyri dazi ne Conpound 107 :

36

2-(2,5-Difluoro-
phenyl)-4-(8-
methoxy-
isoquinolin-5-yl)-
[1,8]naphthyridine

Compound 99

2-(5-Chloro-2-
fluoro-phenyl)-4-
[1-(2-pyrrolidin-1-
yl-ethoxy)-
[2,7]naphthyridin-
4-yl]-
[1,8]naphthyridine

10
Compound 100

15

2-Furan-2-yl-4-
(1H-pyrrolo[2,3-
clpyridin-3-yl)-
[1,8]naphthyridine

Compound 101

20

2-(5-Chloro-2-
fluoro-phenyl)-4-
[8-(2-pyrrolidin-1-
yl-ethoxy)-
isoquinolin-5-yl}-
[1,8]naphthyridine

Compound 102
25

30

35



HNNON NO 4-[2-(2,5-Difluoro- phenyl)- [1,8]naphthyridin- 4-yl]-2H

[ 2, 7] napht hyridin- 1-one WD 2012/ 000595PCT/ EP2011/ 002692 38 Conpound 108
H -N\ /WO20R/B39Ry| - furan- 3-yl)-4-(1H pyrrol o[ 2, 3- CLHEPRAILN0BIY|)- [1
, 8] napht hy ridi ne Conmpound 109 NN N NH2 NO 5-[2-(2,6-D fluoro- phenyl)-

[ 1, 8] napht hyri di n-

37

(2-{5-[2-(2,5-
Difluoro-phenyl)-
[1,8]naphthyridin-
4-yll-isoquinolin-

8-yloxy}-ethyl)-
diethyl-amine

Compound 103

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl]-2-(2-
diethylamino-
ethyl)-2H-
[2,7]naphthyridin-
1-one

10

Compound 104

15

4-(1H-Pyrrolof2,3-
b]pyridin-3-yl)-2-
(4-trifluoromethyl-
phenyl)-
[1,8]naphthyridine

Compound 105

20

1-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-4-methoxy-
pyrido{3,4-
dlpyridazine

Compound 106
25

4-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yl}-2H-
[2,7]naphthyridin-
1-one

30
Compound 107

35



4-y11- [2 , 6] naphthyridin- 1-ylam ne Conmpound 110 \ /-\ O\_/\ z z/
412- (5-Chl oro-2- fluoro-phenyl)- [1,81naphthyridin- 4-yl]-1-(2-
nor phol i W@-2912/008398y| ) - 1H [ 1, 7] napht hyri di n- 2- one CompOld2a11002692 0
4-[2-(2-Fluoro- phenyl)- [1,8]naphthyridin- 4-yl]- [1, 7] naphthyridine
Conpound 112 -.. N----, SI 442-(5-Chl oro-2- fluoro-phenyl)-

38

2-(2-Methyl-furan-
3-y)-4-(1H-
pyrrolo[2,3-
c]pyridin-3-yl)-
[1,8]naphthyridine

Compound 108

5-[2-(2,6-Difluoro-
phenyl)-
[1,8]naphthyridin-
4-yl]-
[2.6]naphthyridin-
1-ylamine

Compound 109
10

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl}-1-(2-
morpholin-4-yl-
ethyl)-1H-
[1,7]naphthyridin-
2-one

15

Compound 110

20

4-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-
4-yl)-
[1,7]naphthyridine

Compound 111

25

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-
4-yl-2-(2-
morpholin-4-yl-
ethoxy)-
[1,7Inaphthyridine

Compound 112
30

35



[ 1, 8] napht hyri di n- 4-

114 H2N NH2

1-y1)-7-(2-fl uoro-
u.

\

*

o /1 \ z1 /|

phenyl) -

zl'

yl]-2-(2- norpholin-4-yl- ethoxy)-
WO 2012/ 000595PCT/ EP2011/ 002692 39 Conpound 113 Nz \
phenyl) - Wo,28{2mapdsshyri di n- 4-yl]-
NN/ / 1101 5-(5-Am no-
[1 , 8] napht hyri din-

39

Compound 113

4-[2-(2-Fluoro-
phenyi)-
[1,8]naphthyridin-
4-yl}-
[1,7Inaphthyridin-
8-ylamine

10

Compound 114

5-(5-Amino-
[2,6]naphthyridin-
1-y1)-7-(2-fluoro-
phenyl)-
[1,8]naphthyridin-
2-ylamine

15

20

Compound 115

2-(2-Fluoro-
phenyl)-4-(4-
methoxy-
[2,6]naphthyridin-
1-yh)-
[1,8]naphthyridine

25

Compound 116

5-[2-(2-Fluoro-
phenyl)-6-(1-
methyl-1H-
pyrazol-4-yl)-
[1,8]naphthyridin-
4-yl}-
[2,6]naphthyridin-
1-ylamine

30

Compound 117

5-(1-Amino-
isoquinolin-5-yl)-
7-(2-fluoro-
phenyl)-
[1,8]naphthyridin-
2-ylamine

35

[ 1, 7] napht hyri di ne
ZZ 4-[2-(2-Fluoro-
[ 1, 7] napht hyri di n- 8Pgirareeie/0@sapound
[ 2, 6] napht hyri di n-
2-yl am ne Conmpound 115

z /



2-(2-Fluoro- phenyl)-4-(4- nethoxy- [2,6]naphthyridin- 1-yl)- [1, 8] naphthy
ridi ne Conpound 116 N Z Z U- /\Z \Z 512-(2-Fl uoro- phenyl)-6-(1- nethyl-1H
pyr azol - 4W92p12/4od598] napht hyri di n- 4-y1]- [ 2, 6] napht hyr i @#CHAEP201t/08260 e
Conpound 117 H2N NH2 40 -. 40 5-(1- Ami no- isoquinolin-5-yl1)- 7-(2-fluoro-
phenyl)- - [1, 8] naphthyridin- 2-ylam ne 40 Conmpound 118 Ini/ :- -- -- -
Nl | a} 2- (3- Met hyl -

40
2-(3-Methyl-
pyrazol-1-yl)-4-
Compound 118 (1H-pyrrolof2,3-
clpyridin-3-yl)-
5 [1,8]naphthyridine
4-|soquinolin-5-y!-
Compound 119 2—(2-m§f;1|3gl_-furan-
10 [1,8]naphthyridine
2-(2-Fluoro-
15 phenyl)-4-(5H-
Compound 120 pyrrolo{2,3-
blpyrazin-7-yl)-
[1,8]naphthyridine
20 and the physiologically acceptable salts, solvates, stereoisomers and
tautomers thereof, including mixtures thereof in all ratios.

For the avoidance of doubt, if chemical name and chemical structure of the

above illustrated compounds do not correspond by mistake, the chemical structure
25 is regarded to unambigously define the compound.

All the above generically or explicitly disclosed compounds, including preferred
subsets/embodiments of the herein disclosed formula () and Compounds 1 to 120,
are hereinafter referred to as compounds of the (present) invention.

30

The nomenclature as used herein for defining compounds, especially the
compounds according to the invention, is in general based on the rules of the
IUPAC organisation for chemical compounds and especially organic compounds.

The terms indicated for explanation of the above compounds of the invention

35 always, unless indicated otherwise in the description or in the claims, have the



[-*--/.-.. pyrazol-1-y1)-4- (1Hpyrrolo[2,3- c]pyridin-3-yl)-

[ 1, 8] napht hyri di ne Conpound 119 0 / --,.. 0 4-1soquinolin-5-yl-

2- (2- met WD-2h1v@ns953-yl ) - [ 1, 8] napht hyri di ne Conpound 1POTHPR)10/002692

2- (2-Fluoro- phenyl)-4-(5H pyrrolo[2,3- b]pyrazin-7-yl)-

[ 1, 8] napht hyri di ne 20and the physiologically acceptable salts, solvates,
stereoi soners and tautoners thereof, including mxtures thereof in al

rati os. For the avoi dance of doubt, if chem cal name and chem ca

structure of the above illustrated coﬁﬂounds do not correspond by m st ake,
the chem cal structure 25is regarded to unanbi gously define the conpound.

Al the above @tioeing ombhiygoor explicitly discl osed conpounds, i ncluding

preferred subsel shENBASNERE Bl ho RSO SLOREILBITILE, (oD

Compounds 1 to 12 are herernarter erre 0" as
(present) invehas emsubsBuaie nonencl ature as used here| n for defini ng

conpounds, especi fld ¥mt REbSRIRL Widss %@%%ngsaoﬂdw%d;c%vsmub%Pmo.e

general based on the rul es of the | UPAC organi sation hem cal conpounds
and esped al | y "8t e EED Rstivets: Wh%fetaé?ﬁ’f%a' AP el of spbstilusrtarandiaon of

t he above COWD@HQd@n@fvaInb&s sm&aénto& sﬁsahyuayﬁe,suuﬁltm arbdecabed ot herwi se
I n the descripti,on OW ng neani ngs:

The term "unsuﬁ‘gﬂ’etna? d"ofﬁee ﬁnmlﬁeﬁgf‘dfi?l@m ’%?FBS%B%%JS“*H@ radical, group or
noi ety has no subBtetenmsivky!” THE" aewel dssotbertgroups ddVingrtensefixtialk” fottee

correspondi ng 5@%&@%@5 AYGK re@'t@&}@cﬁ@@aﬁur&gs oPlindMRfSied HRFSdAGNL S Where
a radi cal has a urality of substituents
0 radicals which may be branched or stralght chain and preferably have 1 to 10

carbon atoms, i.e. C4-Cyp-alkanyls, C,-Cyo-alkenyls and C,-C,q-alkynyls. Alkenyls
have at least one C-C double bond and alkynyls at least one C-C triple bond.
Alkynyls may additionally also have at least one C-C double bond. Examples of
suitable alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
15 butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, 2- or 3-methyl-pentyl, n-
hexyl, 2-hexyl, isohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-
tetradecyl, n-hexadecyl, n-octadecyl, n-icosanyl, n-docosanyi, ethylenyl (vinyl),
propeny! (-CH,CH=CH,; -CH=CH-CH3, -C(=CH,)-CHj3), butenyl, pentenyl, hexenyl,
heptenyl, octenyl, octadienyl, octadecenyl, octadec-9-enyl, icosenyl, icos-11-enyl,
20 (£)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-docos-13-enyl, ethynyl, propyny! (-
CH2-C=CH, -C=C-CH3), butynyl, pentynyl, hexynyl, heptynyl, octynyl. Especially
preferred is Cy-g-alkyl. A Cy-s-alkyl radical is for example a methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl.
The term “cycloalkyl” for the purposes of this invention refers to saturated and
25 partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3
rings, that contain 3 to 20, preferably 3 to 12, most preferably 3 to 8 carbon atoms.
The cycloalkyl radical may also be part of a bi- or polycyclic system, where, for
example, the cycloalkyl radical is fused to an aryl, heteroaryl or heterocyclyl radical
as defined herein by any possible and desired ring member(s). The bonding to the
30 compounds of the general formula can be effected via any possible ring member of
the cycloalkyl radical. Examples of suitable cycloalkyl radicals are cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl,
cyclopentenyl and cyclooctadienyl. Especially preferred are C;-Co-cycloalkyl and C,-
Ce-cycloalkyl. A C,-Cg-cycloalky! radical is for example a cyclobutyl, cyclopentyl,

35 cyclohexyl, cycloheptyl, cyclooctyl.



sel ection of various substituents is specified, the substituents are

sel ected i ndependently of one another and do not need to be identical.

The t er mewO2biylovsssr " A" as wel | as ot her groups havi ng PCHEPRI1GH012692 al k"
for the purposes of this invention refer to acyclic saturated or

unsat urat ed hydrocarbon 10radi cal s which may be branched or straight-chain
and preferably have 1 to 10 carbon atons, i.e. Cl-Cl10-al kanyl s,

C2- C10- al kenyl s and C2- C10-al kynyl s. AI4FenyI s have at | east one C C double
bond and al kynyls at least one C-C triple bond. Al kynyls nmay additionally
al so have at |east one C C double bond. Exanples of suitable alkyl radicals
are met hyl, ethyl Thatgsmopgterocyeddperopsierocyelehinrhe pureaspeieithis inveptionTsisist v |
tert-butyl, n- pt@'%trﬁé)no- bﬁ&)!ﬁ,‘geﬁcﬁysteﬂl@f&@@m ﬂefer&@&% opgl?é ¥4 r|ng2atorﬂ§
3- et hyl - pentyl n- sohexyl Q 3/ nonyl ,
n-decyl, n- undeWFP"S'HQBB’(?@E?Per‘%‘@trg@eéﬁrswtﬂg%ﬁ'g@dwamﬂ’% t%?&%'byl

n-i cosanyl n- deggseamdiar setflirydharmydre (dentival r,differep.aimglcylic S2EhtnGye

- CH=CH CH3, I nyl ,
oct adi enyI5 oct?‘;{’g'lé?é‘z?ﬂyrfm'2 ? §§J§‘m§ tiureagecﬂg,u(?m‘li ggneefg?g'%%tgsnﬁﬁé gy dfa%g&%
(2)-icos- 11 eny$ystedomnymg Of@(bl?@st—twg—f'&ﬂwlhe rlQ%)m@tobﬁ)fysquorénw Of eﬂﬂnwgﬂ
propynyl E-speC| acﬂ;g_t'ed “SdehridiBdeyc utrycméhs can%etnmalwa émmpyrhemdaemnyl

octynyl . preferred is -4-al -4-al radical is for
exanpl e a net hyﬂefme'lQ"ﬁ‘/PCYCM @WI'”CIH%BWW n "‘6‘1?[“)}'1‘3 h‘?‘%@b\(ﬂeﬁ part @k bindft yI
The term "cycl ogdijytiic Saliiatbiaplanposatiraéd Bk arcrwaiatsyﬁémrﬂfcsrasmere
saturated and 2‘;}‘@% g?all unsa tgraz%téadl non: ag 9 e'té:roc|¥f % peyc C ar bon
gr oups/ r adPcal s'"R§ r(hc@'c % 55e AR g ANt Kt G Grefe?ally 3 to
12, nost pref er ablisfindd bered \ceaariyonsmcmm p0$$lue®y@h@aibhwftmeamt@a(cycvday al so be
part of a bi- ofqpgl ws&a&agstx%eeéampwﬁmseoftﬁecgenees%%ﬁa el Gieeleadtky!

radical is fused to an ary het eroaryl or heterocyclyl radical as defined

herei n by any péfs\'sl?%ls'é'edﬁa "b%%t?erféﬁm? peigroqyh@aicah Exal"l’ﬂéesdﬁﬁﬁ'faﬁ{? to the
30conpounds of tﬁéeer&%@raddud‘aerawbﬁrcma.ﬁylbtauasv}rfcﬁahﬂdp.yéra.r@ny.pp@saylbI e ring

menber of the cy cl oal k i.cal. Exanpl e .cycl oal kyl radicals

are cycl opfopy! xwgra&ﬁg r‘aP'%%?8'|"és'p%¥ﬁg§F‘5y'c&?I!?'Hﬁ’°tf ! 'mé%?lgﬁgt)tyl,

cycl ooctyl, cyclmniehrydml te:tyah}ydrhewemwmorplymhyjpemmnwhn@hdnﬁytﬂiygmpyadvleny| )

Especially preferr L C3- I aI kyl . A

C4- C8- cycl oal ky'l'% bl ﬂ{d?“n%%lqéygg&%% 2%%1 ??'2 cyc opent

35cycl ohexyl , cycl B‘r@éptWTaW'cf?bﬂhé(ﬁétPWeS °f2t‘25 "ITYRé‘t'P'éFQﬁ‘?rS He? BPRRPE P?'.Y_chhfr
“heterocycle" fgfnidie hwscma&ﬁ»ssy@itenismbﬁng YL, lpm?eréw 8114, thofe pRRAPabOS

pol ycyclic systemof 3 to prefera

o] rin ons _conpri sing
carbon atd®s ané 10 °32b°”3at°'ﬂs The "%’”héfyerail?ﬁtrt?ﬁ'ﬁjes FW?%%sr‘f‘l“@i?ﬂé?e APTPBYyen,
oxyggn gndi or tsu{édlelrs pahioth babe?dlmatclseﬁkatm pdméﬂyefneatmate'ﬁf’ahdm]afdn:atlsyS'lt emt ]
may be 5saturated, non ic. In the
case of a cycli &Y éste?tse(rar?gghggrgtt%(ngg%%w%tcﬁq Féc’[t%\/\%%rgrgﬁ @\&ho%fk?fﬁ S may be
fused or spiro- mergarb\lepwhs@rmﬁvie@fpedas Sfioed henelne/feoiwciley@d al"é@P%%‘P'% can be

l'inked via any rjhheHREbSHthe ereraa.ean‘rhe%hahefovtﬁéxémpalnaeoﬂtn@bm syst ens
in which the heterocycle is part of a bj- or IL%hgch at ur

partial |y 2hsat dapiEFaa ke Eretet vaaey E°s§5t??trlé‘ﬁh 482 R ’138'°i'a't§’f?é“p'es

het erocycle is foﬂslﬂtdbleOargm rad&i’aware phemyk;bnpl@ériyyhaphtmneﬁapamyll 2- naphthyl and
"het erocycl y1" u |ned Ny a d ring
menber of the h%f‘g‘f%g?/@ t?u(? by 'se' °e 'nd%ncyn(??mé:;ft% %@ﬂroﬂg th ds %o gstthe
gener al formul a peeferrdgeangfig eltetneld vi a any possi bI e ring rrerrber of the

het erocycyl radi cakpe éﬁﬁ%t&%r?lf fo? tHel g o@es &QﬁlganEMféhYéfersrt@QBQ@h§ are
pyrrolidinyl, thiapyrrolidinyl I peri yl, perazin 5oxapi per azi nyl ,

oxapi peri ddhyl , Pstai@PHPJP 9/11 m‘tfétpfeéﬂ?'ﬂ)‘ 5‘f ﬁ'r I17- m?'ﬁP‘HS& 5]0?'/‘%1’ g5 pplycyclic
thi azol i dinyl, taeérﬁﬁ*&yﬂar@@a/rbanaéh..ca:rmrcwuampnsds,atueagtrahmd:recﬁpbm@mnera;sb 2,

d|hydropyranyl i ndol i i ndol i nme i mdaz

2-aza-bi cycl o[ 2.248] 5@?%?&%0”‘3 prefef%tély é?%\"‘ - (4" arfcg?r St Ler Vf)qjerr%g'sees of this
i nvention ref er shetedosomoare-idemtic ot gifigremti Theamumtet dinitrpe n atvarshie prefeyaityeds
having 3 1o 14’ 1p?e(§re&r QP&% rsofttl% gsiy%enrr&rdesu r%ﬁcﬁﬁ@lgll%eéer%gﬁtﬂol& 1C€|*R£>féﬂnat ons.
The term"aryl ™" 50 TNCI Udes 'Sys e aromati'c cyc I's part
of a bi- 085pol ybstetopey!” mmwé@sywq ipaihiop thnaramatietyeld 'SalPﬁmfra ba'r%rratl c
system such as where the aromatic cycle is fused to an "aryl"
"cycl oal kyl ", "heteroaryl”™ or "heterocyclyl" group as defined herein Vi a
any desired and possible ring nenber of the aryl radical. The bonding to
t he conpounds of the general 25 fornula can be effected via any possible
ring menber of the aryl radical. Exanples of suitable "aryl" radicals are
phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and anthracenyl, but
I|kemnse |ndanyl |ndenyl or 1, 2, 3 4- tetrahydronaphth yI The nost

Y I —— M T . a o Y M



benzof uranyl, benzot hi adi azol yl, benzot hi azol yl, benzot hi enyl,
benzoxazol yl, carbazolyl, cinnolinyl, dibenzofuranyl, dihydrobenzothienyl,

furanyl, woraranyios furyl, im dazolyl, indazolyl, indol iPayiEP20maaeievzi nyl ,
i ndol yl, isobenzyl furanyl, isoindolyl, 10isoquinolinyl, isoquinolyl,
i sot hi azolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl,

phenazi nyl, phenot hi azi nyl, phenoxazi nyl, phthal azinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl,
pyri mdinyl, pyrimdyl, pyrrolyl, qui fzol | nyl, quinolinyl, quinolyl,
qui noxal i nyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, thiophenyl,
triazi nyI . tri azlqd:y,chc sahEEted dantallp uisanssd Giﬁd/brf’ﬁ?or}ﬁéﬁﬁ@lﬁfen‘i @U(fhrgsivﬂl@re t he
terms "al kyl - ' G, Lkyl al k het -
"het er ocycl yl aI ﬁqé%gt}'/c ﬁyﬁle ' f}ﬂ&écﬁ%‘ aK %’;la]yl é{clgalkg YhéY gr{geé%/%’/f:'y' and
"het er oaryl al kyrcup@edﬁf"teﬁé\?r% ‘k?lﬂny @%stﬂ?d)md(mSSIbleetnerrwymr of the pbtemnd!
heteroaryl ar e &Ra TAE bl BthebABun Y tidieriit Rl bQEﬁe%Ee%%C'y'
bon

aryl and heteroaryl radical oun ener al
formul a Vi a an 28Y RYASIPIEGINg 7 @aler opihe heteEasny radicabdxampies of sutpkial hetermrxé

preferably Cl- G &rilin, I!Se’iﬁdrﬁﬂhyl EEhﬁmicﬁl&dSWI' Bérglsoapilyl, Benzodlokéyy” for the
pur poses of this |?veni‘| on re 'LE an_ al anbr adi cal CCOI’dI ng to above
Yox§

definition that®PaoM ey @ﬁ%ﬁf"i'% SUSH LY InbeRTRL R 8?&%‘?&0' ‘0 the
conpounds of t lserbgzniydrainofiryt, wibleaz afgamil, adittyideobenzagigenya tfaramy | Hxarglye furar e
met hoxy, et hox I p ' p IS
25" C1. Ga- ol kyl RSP REEON, B8lmy PRFTIN, nLOIPERRRE YL BRASR. |°
term "cycl®al kygogxgolingly lsmw%arqt'aw*v' 1‘%9"37&% neabthyitiny!, @ﬂactlémotyl i nvention
refers to a cyckaalykypheda2myCpherdtiRingli, BﬁbrfoQaz?fm\bﬁtrﬂ%fzinW ﬁtbﬁﬂ?nyq hfiny, S
attached to an ox npounds the gener al

formula is vi apﬁ”ﬁg'ﬁ Véﬁ%f&ﬁ%zﬁx'zﬂ%{a pBWE’"’C}?H"B%PYJp@W'BW' PEYRY'obut yI oxy,
cycI opent yl oxy quiB8ayicy! ofuinolit yhayinotyy gliodveibib . tetxazolyt yroddietyy timaeylyl, Pref erred
is "C3- CQcycI O%i pheF‘i}Vt ngn)}i rgreazblgplr cated nunber of carbon atons.

The term "heteroc or he purposes of this invention refers to a
het er ocyclyl rad |theame¢seﬁﬁ§the@reée@wen@n tetteres “alkgtcyélealint't ached to an
oxygen atom Th@,cerar(ﬁsrrarrermkyr Qetrerae\/&wnrrew&?cr%rk;rheargﬁa@r iUl ae is via

the oxygen atom rrolrdrn ony

pi peri di nyl oxy,a'ﬂ?g%tFﬁ’gBhﬁ”SS‘ ter % ﬁ)‘}‘l‘e"‘f'% %{chéf%'?a' Sf'dretermc'perr poses of
this inventionan¢hetematybarareaets 34 dafiadd ewdveammmltybg)atl@l a&er\beycﬂiﬂ?falrwbﬁd on that
:\:]an'; ;la‘cpg?nh?ag{ero%wga%glﬁﬂg %g}rde-gr?gth%tc%%% rTn%gto e ggn%ragfﬂglﬂw \6§(§n alLylt he

2- napht hy20xy, radigahpraférablp Ly CsJelkplrremsql anyre prqi@‘abiypeﬂy alkPrredieal.r ed i s

Sphenyl oxy. The t ekdferh eAig IRt of kakoky” prrhetpheoéwdrﬂﬁ%yé?&.oﬁ Rirts r?%\ﬁeln“ on

refers to a heteroaryl radical according to above Inition t

attached to an 2xyadre ac0riinarieebars ‘éﬁfﬁ%’hfhaf 5 2tterbed dmpbeyas @pmt Fe gener al
;or IT}J| ais vi gaﬁﬁtﬂrn}mﬁy@&lﬁb adntpoundsxaE i ﬁreﬁ[ Rripya i’sQllé’ih@)é)(ygeB Blo@rnw OXyb |
uryl oxy, imi oxy, thiaz ax term"ca car bony
noi ety" for t h%ﬁpug’es &% metF |c”§é/x|yr1a\r/‘ée‘rrl'tp "B EXEfpe?ps?x’f dsogrOPE%’Ofre?ﬂFe(S’ The
term "al k38 car Beny4- alkvﬂfmy havingdog pdisaied pimbdriofcarberestbmen refers to a
“al kyl -C(0)-" gr %te%%@bé\kﬂé%yer by%lo%&oﬂﬁffdrrﬂ?edpmﬁd’sgé thhrghﬁlertrt%gl vention

alkoxycarbonyr or " car bonyr purposes of

refers to a " alrg “C?EX%)E""‘V '@F'ﬁﬂﬁcc‘%ﬂéﬁ’gqpogﬁ fsfinitipg thagis@dtpsheddp #rer ei n. The
term "al koxyal onygeﬁefont ITee puéqmaeasmmie ddeeuhdzr,Vcﬂrﬁel RRe lafbffifla ksQidne al kyl - O
al kyl -" group, \)/(\,her m%(a% | | E [E ' The term "hal oal kyl " for
the purposes of YHi'§ 0mventPSﬁa e% %ro?yoxé y§ UIo%h SYRPPERYIQR i ned her ei n
conpri si mp at Icedshexdmy. caiobeptylaxyo nydaeotytoxy. lmeﬂerrw ISth’:I@gCLl(ﬂmton@Vie 20hal ogen
as defined her eg\nn he i d'{:lgeedtn%%r Sk egdens, oms, “hal ogen atont, "hal ogen
substituent" or I-?aﬁ pur poses o} his invention ref ers to one or,
wher e appr opri at eThegess d\e@f?qyy'ylé’l‘y qudt?rﬁl#"i@S(?FOf this inyeetjon réfesnd ae ( Br,

br ono), chl Ori 'ﬁ@te( Glyl?éﬂrc.@rmcordi?nb tb@ﬁBv@Qle(]rlmonltﬂQQQ atBlcRdtBto ah g‘éﬁ%’tcﬂpat' ons
"di hal ogen", L B?}g ﬂ't "%ﬁ Igg@ refer respectrvelytotwo
25three and fo trfﬁ? PR fHesco [9eBeBSPIMYRSHE vigdie BeIYEAtREL ed
i ndependesst | y Ekmle#leregplyomrdlrwtomﬁItlsépyrrgIrdhfyl(foI,Ltﬁh’dnﬂrﬁylombr@érbﬂﬁ‘ylm@l’ om ne and
i odi ne. "Hal ogen" preferably neans a fluorine, chlorine or brom ne atom
Fluorine is nost preferred, when the hal ogens are substituted on an al kyl
(hal oal kyl') or al koxy group (e.g. CF3 and CF30). 30The term "hydroxyl" or
"hydr oxy" nmeans an OH group. The term "conposition”, as in
pharmaceutical conposition, for the purposes of this invention is intended
to enconpass a product conprising the active ingredient(s), and the inert
i ngredient(s) that make up the carrier, as well ‘as any product vvhr ch

o, .



35aggregation of any two or nore of the ingredients, or fromdissociation
of one or 45 nore of the ingredients, or fromother types of reactions or

i nt er act iINAL0BH00639¢ or nore of the ingredients. Accordi RGIEP2Q1REB02692
pharmaceutical conpositions of the present invention enconpass any
conposition nmade by adm xi ng a conmpound of the present invention and a

phar maceutically acceptable carrier. 5The terns "adm nistration of" and
"adm ni stering a" conpound shoul d be ungderstood to mean providing a
conmpound of the invention or a prodrug of a conpound of the invention to

t he individualist need. As used herein, the term"effective anmount"”
refers to any ampdime tem ‘andrygiobihe pHpPsascE ttis Bxentiap efers faan aviPeical| i cit t he

bi ol ogi cal or ngdikmlg taeswwinm&n fhat i S8atBed w&y@&/@énatahlmataemhww t hat
is being sought for |nstami118 %/ & élh@earc ﬁ% or cl E’B " Fur t her nore,
the term "t her a8 GPTEAINGS OEFELEPFOLOMMR R e grgeRAlp™ Resfifch, as
conpared to a cptighgppRRaphthgioky, eetaphmwohablphmtylolxe,omiameldxysﬂ’(ﬂﬁer&ﬂdﬂ&lnt
results i % i rrprovendlot reatment, healing, prevention, or anelioration of a

di sease, i sor dBTEYSF si de effect or a decrease in the rate of advancenent
of a 15di sease or Tiedemtdetercrmdorysforthel ueposeeefitie SveRtion pleistte adeigmaYAnount s

effective to en%f&%?ad&@rrdm@ltoEM'&hﬂ%r@tﬁé’t i§ BRehidfd-an oxyge dtorfi L BHe€Oi SONET S
of the compounds the invention are contengl at ed, eij t?t in a mxture or

in pure or subsdashMan g e FOPOYRYR Of 1F9%PBRhIIAYR 'S a't“ﬁ@’“ﬂ‘?t)@t?ﬂ“ on can
20have asynmmet r ggarsied aeSpyablylakthénytohe farwbbpnmaémmxyﬁbnas@nmnt ly, they
can exist in the fgr oftelr .

enant i oner'® and/ orﬂlﬁrpﬁrs"t ecra eon r%r Sarrggnr)(?%ﬁ'elyf 5 %%&u %’Qg.é%){’tfrtre'g%(\)'? M{Oﬁer%fgrs
enanti omers andtos -d{Qsgwueoners. The mi xtures may have any desired m xing
rati o of the ster epfSQREFaliyichbdnyr fop{he%%mseof thid Bv&GROP AL o Hfaidyine

i nventi on which have one or nore 25centers of chirality and which occur as
racenat es or asCéFP)ersﬂ@F’%d’Yﬁ?fe"t‘r?'ﬂ'tﬁ%“sdetfa?F’ BePr acti onat ed by net hods known
per se into their ppitemtalftycrbongITer aikyloxyearbdmdfol theplposys dittast er eomer s.
The separatl on of t Jdnvention can .tak I by col umm
separ at i on'*on cmvfgfond?gﬁoﬂéh?qﬁ%lé ‘Ir@ge@m“rp ‘ﬁhe“re'g@% "% fﬁ?f}z?'gélﬁgrﬁ'n?rom an
optional Iy opti cal The tagt ia?@xwiwemth@puwseh Oﬁtbe; infention refsrs a falkyl30act i ve

acid or base or by d a Lin s dLngdy mpthcal Iy active reagent such as,
for exanple, an ‘c?)( W aeéét?rir' vqu's ho'l, and subsequent elim nation of t he

radi cal . The cB%’@Uhd@'Q@fkyt I‘Fét'ierﬁﬂé?ﬂs??)hf tHigynveetionrefsese ap Ay HEYPHSM of
their double bOf&éfﬁe‘aqmrsc@ﬁpnsmgraelea& oRE cdrbbS BIFRT Substiienit With BBedPbha Of

m xtures of these doublgz i soners. 35Wiere possible, the conpounds of
the invent?bn mi¥oBE #h ‘t'ﬁ% P of the 46 tautomers, such as ket o-enol
t aut omer s. |t Tse feirk éwilapen’ tsatdgbh etoivd) “halhge ncosptduend’'sor Giflalt oethenvent i on
to be in the formof a S gmm S,
car bonat es, carBAmate & &Xrﬂgg‘%&%q ; %18% Hrgesorh‘gg& aﬁpmé r%lrte L\?%feafggér%t he
actual 'y bi ol ogl(EaIupsﬂ)amm've(BfobfﬁmOk chlofing @é @f%rﬂfyOdtft?r(bLRj’ﬁ) atemabllei sm

Any cormound t hafesigRAtioRS“MAHRAIDEBAT aﬁhdudt;ewm ‘bOhABGIH” fertrBepeblivefabiwe agent
(i.e. conpounds of "the invention

W thin t nd spirit
of the i nvant i orihree and {ouf ?%gt“?'ti% r’Pg‘eEﬁ e%‘éd‘?%@?“b‘fﬂ@ BRer e%ﬁmﬁptrﬁ e art
and are descri befbnf B grduptcamdwing of flubife, chidémerbtdmieGareltiodite. "H4lbgept er 31:
671-696, The Pract I
(ii) Bundgaard I-? flﬁggly meag(gglg % ch%}% oié@%fér}éa%grﬂ?m&mg ISeI’ﬁést:!)Pe?gT
Bundgaard H, Chafyjteer’theshalqgems g@lsubﬂltqteckprbermalkyjﬂhqjyajgl)Deglk@w GEQHE (Bev Foprent ,
Har wood Acadeni ¢ n@t&;ﬁ ,bphers 1991. 15Said references are incorporated herein
by reference. I's further known that chenical substances are
converted B the baﬂ? 9t By Ry LBoINY ey MseRR MRy I e appropriate |ikew se
elicit t hg ?eSI r ed The edragesimdosibhead mplhtlanma%elmaMomumrﬁme@ fviBes 6f Mor e
pronounced form ica act at was
converted in vi \}B'SWeWWd?J'(S'Yeng?fﬂoregﬁ?rEWa )?pé?dutcﬁ e CORPOU ﬁcf '0f t he
invention is a ntﬁgradneutt(su eanditiehinert inpediscity) ehamakes pp thetcan‘er tehavellaveny i on.

The conpounds of E) u%t wm,[heretsb@nd?&ﬂy 0|l lhdlkgﬁy frB@ch%mgmﬁhgbf l:&rhﬁ&talt&{n p,a5| c group
such as, for exa ? seco ndar or trary amne e converted with

i norgani ¢ aad 25@99@%@ HA@ry g Qtt"tfP’%éf ft‘% mgrﬁ%nﬁharrfm@chemrt 9f cq@@Ept abl e
salts of the conpounds of



the invention are preferably formed with hydrochloric acid, hydrobromc
acid, iodic acid, sulfuric acid, phosphoric acid, nethanesul fonic acid,

p-t ol uene¥0R2PM085%ci d, carbonic acid, form c acid, acePCEFER2#1d/002692

sul foacetic acid, trifluoroacetic acid, oxalic acid, malonic acid, maleic
acid, succinic acid, tartaric acid, racemc acid, malic acid, 30enbonic
acid, mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic
acid, glutaric acid, stearic acid, glutam c acid or aspartic acid. The
salts which are forned are, inter aliégihydrochlorides, chl ori des,

hydr obrom i des, brom des, iodides, sulfates, phosphates, nethanesul fonates,
t osyl at es, car bhonabfase inbﬂedianhomatoesothérdymtoesaacmtoaﬁrﬁéractﬁaué bfrme et at es,
triflates, oxa ) ) S 35tartr es, nalates
enbonat es. H%Iq’g fthmbr%?r%bgt /écc%ﬂ* @@{, g'%' h%qug eﬂﬁl a?cdmpqsdltog‘sr %q}é

stearates, as p@relsalﬂte@eam &JICOMPIARAOY comh@ltwomem tw@tmynsm caneuBdbl s f or med

fromthe COWDOMeé%fnt hEtibM%eN, b%m‘%@%tn@&fy%&@;ﬁa%c?rﬁer' ntegral or
non-integral nultiple of one. The conmpounds of the invention can, if they

contain & suffici E’PﬁtPV“Sa@PEN“@“@PW adsgminitering gr cmrawsA shoudke car boxy,
sul foni c acid, uph@ﬁbbwfolrﬁeaa.cpr@lllanig AcEMissial iocthg ifveRtion? aGREHEY éfed Wi th

i norgani ¢ and og)%g(fm g Eg}rseg%ﬁp O'gi'ge mdmgh%m ol ﬁgl cally tolerated salts.

Exanpl es of sui fffum sodi um hydr oxi de,

pot assi um hydr oxi elepsadeﬁemlru nhehtedn tetflectye aampdntd fefens gaanycarbame sf zadreg or

o butyl am ne. £ BeOR A HaRR A e oA REEb AR S issene,

di benzyl etthyl ef¥sten amha Oah'd“?fy@ﬁﬂé%e'%éo@i‘blf‘lfmséﬁfé?rty Q)WGSQE{‘@GSQII ts formed

fromthe corrpowndcsarofFumhwmbt@vmatterantmemaﬁpyﬁéct.t@a@&,dt%%%%
non-integral nulti e for ¥he

Compounds. of + AECRRVRIRY 895FPaed o CHESRBHIAR SYOEH BD Ped PoLF@weAtEN | n
particul ar, hy@mvesraamtwhlmmmddereeMmrt rredlinfgopreesdinm| oe abiglickation of a
crystallizati OishE QMo BBk ¥PLle Sfocl LPAUAGLRAUS HEALML Bliankdudrfof DT COVEr
possi bl e for one ree or any er of solvate or water ol ecul es to
conbi ne Wi h t [HseassrsGisatssT Jiveterm 4'Wéﬁ‘1lﬂqeéﬁv'tf‘tﬁ "lev@esmmse@feelwé thydr at es.
By the term " s@hNaice' no¢n$a|mmoga;ahmﬁ|&t@h_e an al cohol ate, or other solvate
of crystallization. 20It is known that chem cal substances form solids
which exist in different order states which are referred to as pol ynorphic
fornms or nodifi cafl staeoisdiners\othieaos powdis fof thatinventonaire Borfiérhamed Pihér in
substance nmay di I Qpertie The .conpounds of
t he i nvention %a"tr]l'tdgiel(g i Hgéa?ﬂ’éfi"gﬁé"@ pBQ%J"’h%e P £m$rs "8%8*3”‘%}“%’%’}“8" can

nmodi fi cat2®ns rraye WW&C%W?@@%%@‘P earbm htomseCenspaleptn tipyicen xists  250f

the conpounds &f @ek@mis tHeRIadHRELAR t@@doﬂngf g pm &Qﬁndn{?e\‘@ d&n. The
COprOUI’]dS of the.invention are SUI’pI’I Si ng %60 aracteri zed %@a st rong

and/ or sel ect i WERSIERATEE P ronRes migHEs of RESSTBRESTRYS apd/er dasiaseymeryr osi ne
ki nases and serihaefittines o3l havekanyaeised mRing rpibef tealrdpistaerdet a, RON, TAK1,

ALKL ALk2, ALk, e e e RO R e Bare BUG S O it

seri ne/ t h2%oni gentrisphskirlity gpd Mhph @ﬁ@f pehckinates esas dasterepmbi ixtuess cane
TGF-bet a receptberfra&ndaa@e,by REhodd Rdhwn A’éﬁ@é.nchNKapuchgls%Qme SAPK2-bet a
and/ or CHK2, P/ preferably TGF-beta receptor kinase. Due to
their surprisi r‘?@??og‘?%‘ﬁé"aﬂ‘? °(9Pe'§glh‘éé?ﬁa\/@'°éﬁﬁ‘ﬁ§°'inﬁ?ﬂnﬂﬁ1°f‘Bﬁ'“W'H@"conpounds

of the inventi ean eka phee amrcam.agamm.byoadmanorsdoamdl paskovedy doses corrpar ed

to other |ess potent. of Lve | rior

achi evi ng equi va "gsrtﬁn'zgﬁo vogﬁg'!isaptgp?lg dcesY Y pdye e ngﬁF‘c"f%n “sgfqé%f’%t'cafyn

addi t i on, 3Guch agtivBdgileor lbémwtbly@nrl\mtiyatadvahlaage@aw Ictivemdgen sbarsss, for  even no
medi ci nal - adversgng {dhCofcall] 4B Bloondi ol Blbou R i b @lh ST BleaGAL LY of the
conpounds of the invention may translate into ecreas esired side
effects on its omﬁher“é’@éﬂoﬂ'l“@s‘g"l?f'"‘tef'?éord@%b%ﬁfﬁﬁnétﬂ”“'T f?é“@éﬂf'ﬁbdw kefndt he

i nvention bei NgsoMER &0P6MNEREZ Mofterd, Br in MY Bint S sixtlRINBELEL holblRARqd an

i nhibition constant 1C50 of |ess than about 10 pM and preferably | ess than
about 1 pM SOMFE compounds according to the invention preferably exhibit
an advantz@geous bWhkregiossibleabé¢ campoundsmiitisinvenhtieasiay ve thah®fosh bathed 1N
enzyme- based assays, for exanple assays as described herein. In such
enzyme- based assays, the 15conpounds according to the invention preferably
exhi bit and cause an inhibiting effect, which is usually docunented by |C50
values in a suitable range, preferably in the mcronolar range and nore
preferably in the nano nol ar range. As di scussed herein, these
signaling pathways are relevant for various diseases. Accordingly, the
conpounds accordlng to the |nvent|on are useful |n the 20prophyIaX|s and/or

o o b1 o o



The object of the present invention has surprisingly been solved in another
aspect by providing the use of a conpound of the invention for inhibiting
ATP consuWPR81241063%i ns, preferably TG beta receptor ki RESEP2ROW26YNKI,
PKD1, M NK1, SAPK2-al pha, SAPK2-beta and/or CHK2. 30The terns "inhibiting,

I nhibition and/or retardation” are intended to refer for the purposes of
the present invention to as follows: "partial or conplete inhibiting,

i nhibition and/or retardation". In thiggcase, it is within the specialist
know edge of the average person skilled in the art to neasure and determ ne
such inhibiting, inhibition, and/or retardation by neans of the usual

met hods of meastavtemers sughsIGineenol duiemteron. Thus, a partial inhibiting,

i nhi bition and/or Ifl@ﬁl@é&ﬁ@%d@@lbléf&ﬁh@&@ﬁﬂﬂuﬁds of 4i%e :ﬁmnb.etor&aﬁ We&drnﬁﬁ@ny

determned in relation to a Qphg h|b |ng_ i nhi h

retardation.  desired p*ﬂﬁ‘gﬁﬁl"gﬁ efzﬂ‘ép Tjreé P?ﬂ/aéerﬁ' 3 a'ﬁags s‘iﬁaﬁrl singly
been solved in @zﬁﬂésherrprﬁasmm mbfqu:'wmesjiha@cmalprtmrﬂmlw ectivadoronfi;ict uri ng a
compound of 0 Ih)ere sea(ﬂgg mrou%ﬂwgts%@ %Q%o%&% iltcah Bl cbRARLY NGB tgogpound

of fornul erein enot es B( OH) 2,
and Rl, R5, q aprdvumatherma@twmen‘efamqwg\pasnda@ﬂhﬁerd/eaméanw@rhgantb'arﬁ'mUnd of

formula (111) g%p%ﬁggb,nmgﬁ%;,ﬁ Hal , boron| c aC| d or a ester of
an

bor oni ¢ aci d, Z and have t he neani ng as
defi ned above, 30t\6a”95’%f°6“? H@’E@P@J%ﬂﬁ&’egf‘”cf“@r'ﬁlneaa”ﬁ')d argyggscribed for
2012/ 000595PCT/ R3aAdelih002692 50 ( R2) pi.Z_ -2,..,,...... vy, NNRi (1)

wher ei n 1051 Rz (§5Wepmutﬁ cfet A Lendfter 318s71%¥bs, "ﬁﬁ‘e Pr‘é‘@hc@%‘(ﬁﬂe&%aﬁea”' ng as

defined ad8ve,
Chemlstry, Academic Press 1996;

(i) Bundgaard H, Design of Prodrugs, Elsevier 1985; and
(iii) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and
Development, Harwood Academic Publishers 1991.
15 Said references are incorporated herein by reference.
It is further known that chemical substances are converted in the body into
metabolites which may where appropriate likewise elicit the desired biological effect
- in some circumstances even in more pronounced form.
Any biologically active compound that was converted in vivo by metabolism from
20 any of the compounds of the invention is a metabolite within the scope and spirit of

the invention.

The compounds of the invention can, if they have a sufficiently basic group such

as, for example, a secondary or tertiary amine, be converted with inorganic and

25 organic acids into salts. The pharmaceutically acceptable salts of the compounds of
the invention are preferably formed with hydrochloric acid, hydrobromic acid, iodic
acid, sulfuric acid, phosphoric acid, methanesulfonic acid, p-toluenesulfonic acid,
carbonic acid, formic acid, acetic acid, sulfoacetic acid, trifluoroacetic acid, oxalic
acid, malonic acid, maleic acid, succinic acid, tartaric acid, racemic acid, malic acid,

30 embonic acid, mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic acid,
glutaric acid, stearic acid, glutamic acid or aspartic acid. The salts which are formed
are, inter alia, hydrochlorides, chlorides, hydrobromides, bromides, iodides, sulfates,
phosphates, methanesulfonates, tosylates, carbonates, bicarbonates, formates,
acetates, sulfoacetates, triflates, oxalates, malonates, maleates, succinates,

35 tartrates, malates, embonates, mandelates, fumarates, lactates, citrates, glutarates,



b) reacting a conpound of forrmula (1V) (R5) g NNRL(IV) wherein Rl, R2, R5,
p, 9, Z, W, W8, W, and Wb have the neaning as defined above, wth
al kyl - orwa@r29124p¥6nyl chl ori de, such as mnet hanesul f onyl ERTEPRAIE/003692

pt ol uenesul fonyl chl ori de, pyridine or alkyl-pyridine and a primary

al kyl am ne, 30such as et hanol a m ne, pr opylam ne or butylamne, to yield
the conmpound of formula (1') and/or (1") 10wherein Rl, R2, R5, p, q, Z
WL, WB, Wi, and Wb have the neaning as, defi ned above and for formula (r
W is CR3 with R3 being NYY and Y belng Hand W2 is N and for fornmula (
WB is CR3 with R3 being NYY and Y being Hand W2 is N, 15and optionally
converting a bateratss, sspadatesland glitamates nPousidiclodmétoy ohtheasdits forméd frpmatie ('
into a salt th r ] ard
chr omat ogr aphy vaTRBoS T aRy S RRLERP Uk RislophorEfuebfy RLARE

i sopropanol, nfPexane, cycl ohexane, dichl oronethane, n-heptane or petrol

et her, respecti Ve’i’ﬂécompounds ofﬁ%rln@nfldﬂédﬂeﬁtﬂéﬁtcéhtlaﬁcé Qﬁﬁ:fé'hﬂ)pédld?@grg the
manuf act ur i ng se refer ﬁSa so.to the exanples and th

ces | e
ol Low ngb genePuih e BL PRI N tare TS HeEVETRUrE PaRGr s prenolc
physi ol ogi cal | groapmpioabérms/aﬂhtmungana ananpeanch aks trittﬁthbﬂﬁ)dwﬁdldgftamyan al so be
obtai ned by  nLgpEdaR Fulmes SR h5aGEFRAS: Bhrlogfim, e | T,
conpounds of t hedrpxides mefassiumhudraxide calbie mshysraxidegantaeferdaalcdabesrarg hei r

preparation ar %maf%:@mme%ﬁ%lmnm&%aaﬁﬁned@ﬁ%h&ﬁgmh@ )61 )l es or by
nmet hods known per as described in the literature (for exanplé in

st andar d ¥5wor pggtvla@m?hd%{y aBkiBRMiRsy FYclaber vivpias: %@”Zﬁ?‘@ﬁﬁ“%@ﬁ@ﬁe@h@m e
[ Met hods of SB/s&g’Bﬁhlston&B’tﬁmwtdfy']e,saﬁie{bfrgedr fore tﬁéaco\v(ﬁ)bblﬁﬁ of BleUbveafidr ;

Organi ¢ Reactiqp hn W rk), to be precise under
reaction condi tgl %nge\%%er bﬁ an 'Xtei?als 3 méegsra' mu'\{gq %%®F the said reactions.

Use can al so be niaGéIKMwap@fSIb{ﬁa‘pltaﬁt:gmmndhoteﬁhelrivnm\m tpbe ingkg fobnibf ar e not

mentioned her eyid} QR&RE 8hd, dehsHidutar niBRSETAiEH OB b@%glr‘e%lfér {Xgll;’l I %? cl ai med
process may, if desired, also be fornmed in situ i SO Png them from

the reactifn nc¥e@ligatiop ffom s sqventon fomeaauspes %P'%'Gh\)b'ﬁﬁqfﬁj)vﬁmﬁ'fﬂ@rquher into
t he conpounds ohe,tthe, th:ﬁyenanmm@oftslaaa@tda%tehambcuve.& td SorfbteSAifiliee tO carry
out the reactian steg fstg Ei " é/ tte rea}gt on of the conpounds is
carried out in“PHEPrasen é“'%rf '3 0%'6 N1 W8RlRSnt, which is preferably
i nert under the r%xsthedﬁrm/eolvzéaos meantcondrate, @nalcoﬁmarﬁpdareshemfsolsajébabl e

sol vents are hy EBF{@;&PR“S such as hexane, petroleum ether, benzene,

t ol uene or xyle orinated hydrocarbons, such as trichi oret hyl ene, 1, 2-
di chl or oethane, t'tistknawhihat %‘?ﬁiﬂé’ﬁ%ﬁﬁﬁﬁm‘ rligs whichl sl in differenthadies;

al cohol s, suchs@sesrmﬁdmada@tefer@dhaagbm m%m&%a@@t moBifJiBRARAL varldubut anol or
tert- butanol di i sopropyl ether,

as
t et r ahydr of ur aH‘ I(gf‘f’ﬁﬁonﬁf’ CHBh'C §‘I‘t§7{a6'f°e 5‘?%8}”5‘ gregilyHn K& apysinebne gl ycol
monomet hyl or mpeentaQWheebdneourmS otthb yvemenghly erikt |dvmh§1yblyrabrbﬁnb fdrids gl yne) ;

ket ones, such ggﬁgrp,gg prgtﬁﬁlqﬂ celam

di et hyI acet amgg ?ﬁclr 'or ma gm?\g\abg%%éars ﬁl&?e Aﬁﬁ] ¥"r1%r forrgﬁe
(NVP) ; niddril e@fthgﬁernp%dae'@tteﬁ?mard@d ag pePogingiteghe E\M@J‘rﬁloas di net hyl

sul foxi de (DVS0); 20nitro corrpounds such as nitronet hane or nitrobenzene;

esters, such as _hgey ace%daég m.xtures of the said solvents or m xtures
with water. Pol ar' Eoi%@RY g‘e "hveag%%fgﬁl"}gpﬂ?qy Fhagpctetizehpy 28rangr  sui t abl e
pol ar sol vent s aad/er sefective inlaibidieh dfydiPoasuming prosdirspprefesablydlyieiné kigddeer s,

nitriles, an deg, anfeRiib O] B8RSO KAES, LaERER! poNOFRPIERE! Ted are

am des, especia I met or man St a ed a the reaction
t enper at W0 i s PR&M wéethPRBHININKI 09ARK 2 plEha3 86 PE2- bé@pMKdﬂ reCrHERYe ALEhct | on

step and the capghtAKASAUEEEhd TbR typd3BaCE hidfe ;Srlef@?réd ruﬂnt&?ﬁ&%ﬁlh‘r&énin@ the
range between some mnutes and several days, depending on the reactivity of

the respecti vekBasRsoMRPreiped inasesiodedehi W'@d PES FBﬁaé%‘ﬁﬁiO{ kisgse, R t abl e
reaction timesTake FrEadMINK D eapKaidmal SAR-paS bads: G awhlyiprerédgy art, for
exanpl e reacti 28 |toer |tr} Bgsed on the reaction tenperatures given
above, suitabl e reactTon 1i r‘?@g generally lie in the range between 10 mn
and 48 hras. A base of a conpound of the invention can be
converted into the associ ated

)
")
(c)
")



35acid-addition salt using an acid, for exanple by reaction of equival ent
anounts of 53 the base and the acid in a preferably inert solvent, such as
et hanol , WORDBRMEISY evaporation. Suitable acids for thPETERALNI0M2$9Are, in
particul ar, those which give physiologically acceptable salts. Thus, it is
possi ble to use inorganic acids, for exanple sulfuric acid, sulfurous acid,
dithionic acid, nitric acid, hydrohalic acids, 5such as hydrochloric acid
or hydrobrom c acid, phosphoric acids, ,such as, for exanple,

ort hophosphoric acid, sulfamc acid, furthernore organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocycllc
monobasi ¢ or pol y@as|t%thét§§b@id§‘|19'¥:Stf@alalné’ﬁf selestive enaymejirhibitiongthe f or exanpl e

formc acid, acgp Burﬁﬁ'di'theoih%h@rnééh &Céddantbg*@saawaemmtéﬂed m&m@bgesam d,
decanoi c aC|d hexadecan0|c aci d Ooct adecanoi

i ot hyl acet 1 o ASBored GIPL oot Pelen L ST AvE MRBerS o PrepEArtiRiie Stf urmy | o

aci d, mal ei ¢ acicHievihgepiicalentiod pvanasuperidr desieid djolagidal effealsi b, addition, isocteai d,
gluconlc cid, scor i met hane-
or et hanedul f orff%2® & ”8‘C° 'ﬁhane\}éhtgg%dfugkﬁ%a%%% Sogg{%hg\(ratéﬁ'(%ect ag%devgﬁ °f oni ¢

aci d, benzenesudffectsi urther. dhe bigh imbibiion geiedtivity of tmwpoaMM%n‘@ﬂa@'b@ﬁyl ic
aci d, p- 15tol upnestl HBN Gechbsd of &HdléQFéld'sﬁie%%Qs oRBeRK ?eg@ﬁiléis of the dose

chl orophenoxyacetl c acid, aspartic acid, glutamc acid, proline, glyoxylic
acid, palmtic aief- par achl or ophenoxy i sobutyric acid,

cycl ohexanecar bOXyﬂhb@omﬁbldwds@If the aB@ntion uéhfgsammadoesumaa@btokw @hier@seo- and
-disulfonic acids o aur ur| C al
unaccept aBPe ac¥s¥§"™@ "Yh n'n F ikon ‘lmcr:‘r's’aatn{elg:s’0 cgger? %@n@éeéqgﬁﬂ angg e GIaebland/or
purify the corrplesmtﬂan albout heJM nventi on. On the ot her hand, conpounds of
the invention can e csﬁ%a&ﬁrdfs%qcarmhgtotth@ .ncactroﬁawé}gngmﬂ ad@hthgeou N

particul ar al kali netal ts or kal i ne earth nmetal salts, or Into the
correspondi ng abipip@iFel @AY 1 which g ieAYlY HaTeES RSN BISTRASEDBFSENY: ffdr oxi de,
pot assi um hydr ogisfie Seydia8 d‘s%brhlibﬂ&feﬁeuﬂﬂn mhaszymmabaa hesgtahe 25Suitabl e

salts are furthernore substj anm exann

di et hyl - 15di etmpouaﬁﬁa"c‘fﬂdg}?& grbeﬂwe th? %%&I Qb r?B%Sael{sﬁgnérfh'qugl et hanol -
and di i sopr opaneffeat, mhizhiisinsuaby d@ummbbh&@yvaluandaduwdﬁl rehgsx prederaiwninum
salts, dibenzyl p%g? exanpl e, salts
Wi th arginine o&‘tew}:rg%m Qh&‘ﬂi‘ofegﬂdéé aﬁgqﬁ ﬁhggira sggr %186% he conpounds of
the invention can /lsﬁed@qub%ﬁddteé%l“ fthesmsignaling ReHveYs By relpwant FAEMAMoNS t h st r ong

bases, such as ggslsdg Apieiamgiydte cBﬂFé\ﬁﬁbﬂ&dﬂr@i@%h@ﬂverﬁn@ﬂbwmséﬁr|hQIHb’:1te or
pot assi um car bonate, so I&Ig as no rurther %m di, c ﬁ g S sare pres nt in the

mol ecul e. 20n t hBopRads & Trepimentfifisarrrdh e FRPelIRPERT fEiTalialar 2% e aci d
groups, salt fopamagbydataractidemithsanelne midbacihesaidsignalibg pmbwmt The t h bases.
ot oot Senoes  PleSeftilBhion TRl Blor WL 8FoounadaBllild BRI ol 2

hydr oxi des or oP ani c { econ or tertiary
am nes. Every re@mqtemm’slﬂ'@b'mﬂ%%?f?@bld ahah@itwsﬁﬁ]%mnabmatwwdﬁwbmd by
one or nore SWopkkRdpiRcuMrl ARATERR ARdiffpatiiyat i ng procedu res. Suitable
such procedures are Enovvn in the art, for exanple from standard works, such
as Houben-2A¢yl, Met hoden der or gani schen Chem e [ Met hods of Organic

Chem stry], GCeorg-fHa @ﬁ&t/efrthagres&tmwbgamm}as sl asifyieisechaolvedibhanpthecedur es

i ncl ude, but are not I
crystallization, as ec é%‘ﬁ'%j'g ¢ ecurs Sf&’%rﬁéog{ﬂ?gﬁthgﬂ\lv ﬁ%%tforqhﬁ% géﬁgedures
washi ng pr ocedulcellsu”mggégt?lnﬁ@rﬁfﬁ@@@cf@%@eta feckRteinase, RPN cEHLY 8501

chromat ogr aphy, Nﬁmp@m@tmsmﬁeagaa%rémng procedures especi al l'y
drying procedures in vacuo and/or elevated obj ect

of the pre¥ent invERPERS LG, iph P'§‘i”h§ﬂd{f”lﬁ%téﬁ‘?a'§?5’l e@dmreﬂdegr{Bfﬁ%rrfml@%s pect
by providing a %B@b&;%rfﬂlﬂie ;Cr@ﬁh[ inSéritign & ad fEIRSk: ‘PBRIaC EPAPIBE .mflb.ﬁﬁge

i nvention. The o ect of sent, i nvent.i. on. h sol ved
in anot her aspedt bﬂﬂ?"ﬁf‘%’v ﬁfaﬁgatl'g"nﬁw’éafﬁ%‘?‘lft' aﬁ%glsﬂe I'fﬁing‘glgﬁg ne
conmpound of t he a2€bges perboroskillediin meertnmmbemuetareiademmneemdi mhlbpng)phyl axi s of
physi 0} 091 cat  ajiionP2HAAREN Rl Orgi.ﬁ@zlns%?m WSLRRRREL BEhES IR L 0T oup
consi sting of: ta ancer, tunours, benign tunmours, solid
tunmours, s3b con&@tef@@fi'@ﬂ"n@wﬁsa PﬁWﬂé’P'}ﬁ"‘mgl inbibiien 9.0 ef reigrdtiers forexamplAoi ds,
Ew ng sarcomas, Kaposi sarconmas, brain tunmours, tunours originating from
the brain and/or the nervous system and/or the 25meni nges, glionas,

gl i obl ast omas, neurobl astomas, stonmach cancer, kidney cancer, kidney cell
carci nonas, prostate cancer, prostate carcinomas, connective tissue
tumours, soft tissue sarconas, pancreas tunours, liver tunours, head
tumours, neck tunmours, |aryngeal cancer, oesophageal cancer, thyroid
cancer, osteosarcomas retinobl astomas, thynoma, testicular cancer, |ung

Y. Y. 1




mamma car ci nonas, intestinal cancer, colorectal tunours, colon carcinonas,
rectum carci nomas, gynaecol ogi cal tumours, ovary tunours/ovarian tunours,
uteri ne csCer2/00e®svi cal cancer, cervix carcinomas, can®€r/EFRobOM6IDT
uterus, corpus carcinonmas, endonetrial carcinomas, urinary bladder cancer,
urogenital tract 35cancer, bl adder cancer, skin cancer, epithelial tunours,
squanous epithelial 55 carcinoma, basaliomas, spinaliomas, nelanonas,

i ntraocul ar nel anonas, | eukaem as, nongocyte | eukaem a, chronic |eukaem as,
chronic nyelotic | eukaem a, chronic Iyﬁbhatic | eukem a, acute | eukaen as,
acute nyelotic | eukaem a, acute |ynphatic |eukem a, |ynphomas, opthalmc

di seases, chor chilbé meeavasad detérmiiet dnreldfioh ahetdrsplstetiihimpat Aybitiornf | ammat or y
di seases, arthrh&bemugﬁﬁggdegeneratlon transpl ant rejection, netastatic

gr owt h, frbrosrs restenosis, HV infection, atherosclerosis, inflanmation
and di sorders of wound heal i ng, angi ogenesis, cardiovascul ar system bone,

CNS and/or PNS." fhEg Jc?éﬂﬂé‘ﬂ!e@&wth’rﬁ;%ntfo@:rhag Q@rpﬁérﬁ@?%é&r{ Aelfin %oﬁ%ﬁj' canent
for the treatnent and ) | axi s of the aforenentrone conditions is

i ntended %o 10@@”%96%?'%%‘69 aR’QPS?Sr fos Béﬂ‘df?‘ﬁb”’}%’l $R5RPOYNd of thainveniion,

adm ni stering abmbﬁﬁ@jm@eepﬁompound of the invention to a patient in need
thereof is also in?‘e)'nrgleIn %sedI ﬁowpounds of the invention may be
used in conbinatio iy %ﬁ@OWPO LGB D1 5act i ve substances
(ingredients, drugs) in the treatnment, prevention, suppression or
anelioration of diseases or conditions fgg which conpounds of the invention
or the other substances have utility. Typically the combination of the
drugs is Yufer or nore effective th er drug al one, or the conbination
is safer or nore effective th@g expect ed based on the additive
properties of the individual ﬂg L ot her drug(s) may be
adm ni stered, by a route and in an &vuniN coﬁﬁgﬁly used cont enpor aneously
or sequentlally wi th a conpound of the invent When a conpound of the
invention is used contenporaneously with one or nore other drugs, a

conbi nati on produciyhei ai ni ng such other drug(s) and the conpound of the
i nvention'ds preferred However, conbination therapy al so includes

t herapies in 25whi &Eh ?T@P%%ﬂﬁbﬁﬁ&*e@“ghe i nventi on and one or nore other
drugs are adm ni st & erf, gandiHaIflavethe nasmingapEictpdbbagul es. It is

contenpl ated that when used in conbination with other active ingredients,

t he conpound of the present invention or the other active ingredient or
both may be used eMmfteetcomepyndiahfdrpuler(lllioses t han when each is used al one.
Accordi ngly, the pharnmaceutical conpositions of the present 30i nvention

i nclude t?bse that contain one or nore other active ingredients, in
addition to a conpound of the inventionVW\vv Exanpl es of other active
substances (i ngredients, drugsG%L be\adni ni stered-i n conbi nati on

Wi th a conpound of the invention, v hefVs WO

2012/ 000595PCT/ EP2011/ 002692 56 admi nY'st eMéd separately or in the same
phar maceuti cal conposition, |nclude,J?ut are not limted to the conpounds
cl asses and specific conpounds listed in Tabldllll: 57 WO

2012/ 00058 PCT/ EP2011/ 002692 58 Al bumin + 32P (Isotope Sol utions)

Thymect aci ne (hmeigtrcs) Edotreoti de (Novartis) Pharmaceutical s)

06- Benzyl guani ne ( Pafient) Hor nonal and anti EstrogensPredni sone 59
hor mronal agents R’ denotes Hal, boronic acid or a ester of boronic acid, and

R?, p, Z, W,, W,, W, W,, W5 and Hal have the meaning as defined above,

30 to yield the compound of formula (1)
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Conj ugat ed Estrogens Ethinyl estradiole Chlorotriani sen Idenestrole

Hydr oxypr ogest er oncapr oat e Medr oxypr ogest erone Test ost erone

Test ost erNyOEPLRHI0BFat e F|l uoxynest erone Met hyl t est ost er on@CT/EP2011/002692

D ethyl stil bestrol e Megestrol e Tanoxi fen Torenofi ne Dexanet hasone

Met hyl pr edni sol one Predni sol one Am nogl ut et hi m de Leuprolide Goserelin
Leuporelin Cetrorelix Bicalutam de Flutam de Octreotide N |utam de Mtotane
P- 04 (Novogen) 2-Methoxyestradi ol (EntrgeMed) Arzoxifen (Eli Lilly)

Tal aporfine (Light Sciences) Theral ux her at ec hnol ogi es) Motexafin
Gadol i ni um (Pharnacyclics) Pd-Bacteriopheopho rbide (Yeda)

Lut eti um Texaphyrine (Pharmacyclics) Hyper Vaigg Tyrosinkinase inhibitors
I matinib (Novartis) Leflunom d (S®ggr/Phat\naci %) ZzDI 839 (AstraZeneca)
Erlotinib (Oncogene Science) Canertj gyl (PBlizefs Squal a min (Genaera)
SU5416 (Pharmaci a) SU6668 (Pharnaci a) 190V(IAst raZeneca) Z2D6474
(AstraZeneca) Vatalanib (Nova rtis) PKI 1 6 (Novartis) GA2016

(d axoSm t hKl i ne) EKB-509 (Weth) EKS Vet h) Kahalid F (PharmaMar)
CEP- 701 QCephal on) CEP- 751 ((@®phd 518 (M 11 eniun) PKC412 (Novartis)
Phenoxodi ol 0 Trastuzumab (CGenente nCl one) rhu-Mab (Genentech)
MDX- H210 ( Medarex) 2C4 (Genentech) X-4 7 (Medar@ex) ABX- EGF ( Abgeni x)

| MC-1C11 (I nCl one) SR- 27897 (CCK-A inhibitor, Sanofi-Synthel abo)

Tocl adesi ne (cyclic-AW agoni st, Ri bapharm Al voci dib (CDK i nhibitor,
Aventis) CV-247 (COukéeihnhi bitor, Ivy Medical) P54 (COX-2 inhibitor,

Phyt ophar r?o R' R% R% p, q, Z, Wy, W, W3, W,, and W5 have the meaning as defined

above,
or
15 b) reacting a compound of formula (IV)
20
(V)
25 wherein
R', R%, R® p, q, Z, W;, W3, W,, and Ws have the meaning as defined above,
with alkyl- or arylsulfonylchloride, such as methanesulfonyichloride or p-
toluenesulfonylchloride, pyridine or alkyl-pyridine and a primary alkylamine,
30 such as ethanolamine, propylamine or butylamine,

to yield the compound of formula (I') and/or (I”")
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CapCel | TM (CYP450 stinul ans, Bavarian Nordic) BCX-1777 (PNP inhibitor,

Bi oCryst) Ranpirnase (Ri bonucl ease stinulans, Alfacell) Galarubicin (RNA
synt hesi sWorRi24i00965, Dong-A) Tirapazam n (reduci ng agenPCTERR011/002692
International) N Acetylcystein (reducing agent, Zanbon) R-Fl urbiprofen

( NF- kappaB i nhi bitor, Encore) WO 2012/ 000595PCT/ EP2011/ 002692 60 61

In a preferred enbodi nent, a conpound of the invention is admnistered in
conbination with one or nore known anti-tunor agents, such as the

foll ow ng: estrogen receptor nodul at or5§, andr ogen receptor nodul at ors,
retinoid receptor nodul ators, cytotoxics, antiproliferative agents, prenyl
protei ntransferase inhibitorsNHHMG CoA-reductase inhibitors, HV protease
i nhibitors, reverse transcri ptlase inhi bitors, angi ogenesis inhibitors. The
conpounds of the present inv ~ons are particularly sujWabje for

adm ni stration at tHR)g me a% radi ot her apng)pIh% ypou ds of the
invention are in particw/ | Muited for adni niygt L at xqn M\bi nation
with radiotherapy. The synafgi sWe effects of VEGF | mf bi ten in 2

10conbi nation with radioth rapy are known to the skilled artisan (WO

00/ 61186) . The term3es gen receptor nodya "Xyn the course of the
present inventiofRdefrers [to cpnpounds that (R wi tlh or inhibit the

bi ndi ng of estrogen toy engfeceptor - inde g i1om t he node of
action. Non-limiting exanples of estldogedor eceptor nodul ators are (1)

tanoxi fen, raloxifen, idoxifen, LY353381, LY 15117081, torem fen,

ful vestrant, 447-(2,2-Di nethyl-1-oxopropoxy-4-nethyl -24412-(1-

pi peri di n\ ) et hoxy]"’B?f@'ﬁyl] - 2H 1- benzopyr an- 3-yl ] pheny1- 2, 2- di net hyl - pr opano
ate, 4, 4'd-Di hydr oxybaizlaspbemanvxa,,ws,dvmmdm@ha«rwthbyr@faam%aedamddSbchi@46. The
term "androgen rec rS~pb Nt Be, cou of Jt.he esent. inpvention
refers to corrpoundglp‘{ﬁé&or;‘?ﬂ%g??@r%o\%i ‘Pw% gr b‘?‘?ﬂa&%?ta"i’ Ké’eﬁ‘ﬁ%’wg”b? ndr ogens
to 20andr ogen receptdior formylal @petdie GR’ with RS iveing &l YiYoud Yolfeirgehl B, is N,
Non-limting exanpl es of androgen receptor nodul ators are finasteride and
ot her 5al pha-reductase inhibitors, nilutam de, flutannide, bicalutam de,

|'i ar ozol €'5%and abi r 3AEPRIA ¥ et at e. The term "retinoid receptor

nodul ators” in the course of the present invention refers to conmpounds that
interfere with or jnhibit.the binding.of retinoid retingjd 25receptor -
i ndependently fr omkct) ﬁggvr%tﬁ’g o148 ?noaﬁc.'é)mc;‘h? F?'ﬂ?c}“f@ﬁhg%‘ﬁ%“)eg)& (%Sé"tt‘? noi d
recept or nodul at ors as@ittfexenfoten, tretinoin, 13-cis-retinoic acid,
9-cis-retinoic acid, alpha-difluoronethylornithine, |LX23-7553,

trans- N (4' - Hydroxyphenyl )reti nam de and N 4-car boxyphenylretinam de. The
term " cyt2t oxi cs"S9Me FHEe pigHeWeF stibiectpd tosdandajdijiegimgtegiaphyfusing selgent
conpounds 30t hafixifes BBtaihibg IeihgB@T ethaol, isdgRIpbndl M-Rasahe A &iGkaect i on on cel |
function(s) or .WE'i ch interf&rg with or ihnhi bi t ce&l nyosis, such as

al kyl ating ageqtYorOMfhaneERePENeL PRI ST PREEIMEYI ati ng agent s,

m crot ubul e i nhibitors and topoi sonerase inhibitors. Non-limting exanples
of cytot QX' Cs ar ?Fér'arfgrw Hé]fbiged %@érhﬁ&%ﬁhé’%ﬂﬁ&&b%‘é’ réc]c gssgsa;gp egs%’refer
tasonerm ne, |onidam ne, carboplatin, altretam ne, |§r ednt MUSTI e

di br onpdW@5ci t, 288 IRRF FIRATRIGRANfER VIR prneral davgrptan of thegefeirgsl at i n,

tenozol om de, bepfitmpséa tin, 62 estranustin, inprosulfan-tosylate,

trof osfam de, ninustine, dibrospidiumchloride, pumtepa, |obaplatin,
satraplatin, profiromycin, cisplatin, irofulven, dexifosfan de,

ci s-am ndi chl or o(2 phgsidtogicpiy acdeptal)lébait ofra cobpnand ¢f tieninveatiorgtanfmsfem de,
GPX100, , o . . . .

(trans,trans,t P %tﬁ'éfe‘-’ BY 'ssf)lﬁﬂrlg(%gé?égee%“f? éh-ed?oénrﬁoﬁré(j (-)frH]ﬁ 'f“c'ﬁng?ﬁ' %%?'B?“a'i“i tH‘fll)] bi s-
5 [di anmi @8 chl 8esyipsdereior Witp a0 8¢id gEAbasS- de, di ari zi di nyl spermi ne, arseni um
trioxide, 1- (11-Dodecyl am no-10-hydroxyundecyl)- 3, 7-di nmet hyl xant hi ne,
zorubi cin, idarubjcin, daunorubicin, bisantren, mtoxantron, pirarubicin,

pi nafi de, val r ubi CISF@MPRYRASIST thE yentanand 8l5p thesttaing materials for their

3 l—desgm‘ no- 3' r)mpar]?h@i éeraréBredérSO)bQﬂibﬂmhd yes ee@ﬁﬂsddm ﬂﬁgﬁﬂsinales ahganycin,

gal arubicin, el] ige, NMEN 10755 and, 4-desnet hoxy- 3- desam no- 3-

Toazt 11 df ny1- 4 s0eHy REurIht 26 aesed P AR <585 B Sandaion. 1 i ¢ ng
exanpl es 36f i wedsudyah es HaltiehiWen . dMethaiepdet Ogamiethen dhadegMethogsibff at e,

3',4' -di deshydro-4'-desoxy-8' -norvi ncal eukobl asti ne, docetaxol, rhizoxine,
dol astati ne, m vobuline-isethionate, auristatine, cemadotine, RPRL109881,
BMS5184476, vinflunine, cryptophycine, 2,3,4,5,6-pentafluoro-N(3-fluoro-4-
15met hoxyphenyl ) - benzenesul f onam de, anhydrovi nbl asti ne,

N, N- di met hyl - L-val yl - L-

val yl - N-net hyl -L-val yl -L-prol yl -L-proline-t-butylam de, TDX258 and
BM5188797.




Non-limting exanples of topoisonerase inhibitors are topotecane,
hycapt am ne, irinotecane, rubitecane,

6- et hoxy pWwopdIpes9s’ | 4' - 0- exo- benzyl i dene- chartreusi ne, POT/EP2011/002692

met hoxy- N, N-di met hy1- 5-ni tropyrazol o[ 3, 4, 5-kl ] acri di ne- 2- (6H) propana m ne,
1-

20am no- 9- et hy1-5-f | uoro- 2, 3-di hydr o- 9- hydr oxy- 4- net hyl- 1H, 12H benzo4dej - py
rano- [3',4':b,7]indolizino[1,213]quiingline-10,13(9H, 15H)-di one,

| urtotecane, 742- (N isopropylam no)ethyl]-(20S)canpt ot heci ne, BNP1350,
BNP11100, BN80915, BN80942, etoposide-phosphate, teniposide, sobuzoxane,

2' - di et hyl ani r@r_ggmc C@gmly]ﬂ &egigdlgqed@ V@r_:tgg%_tuttgart Organic Reactions, John Wiley

N42- (di net hyl ang @Qaéethjﬂ:y NevOy byl kOB praciée ﬂtdﬁﬁieb&ttcn@bhdltlons which are known

?ggyglag()[gg_a gg%acrgr%%az cfeN_o[r %hecsaarl reéc P)né.%s’e cgr? gllsc(;1 %(re Img%é here of variants which are

(di met hyl am no) ieiolayt | pler 8¢, et drg Inahmerdioe¢dilydre inbgtdatyditalxy - 3, 5- di et hoxyphenyl ]

- 5,54, 6, 8, 8a, 9-h 3.
2, 3- ((arret yI 2nd| oj@@gaq{n%trﬂgt%(@ I?QH]F%;?Q H]; e%‘g%) ré 3ahenant h el‘glllgpﬁl um
6, 9- bi s[ (2- am sivetyngt bsa'ﬁtlmmq\ermérﬁmpg]qagwuwmrq h@tngstqq)i@n@ﬁ@tely

5- ( 3-am nopr Opyécﬁt%ﬁ\% them further into the compounds of the invention. On the other hand it is

307,10-di hydr oy 2, {2 Il Syt Tyl A poTeL vl ) -6 pyr azol of 4,5, 1- de] -acr 1 o

N- El 42(di et hyl anmi rrapetdbyl, ammadtmﬂoﬂﬁé banpyouBdOis @adied bhi io Xeneedchenefd

| met hyl i f de - ani no) - d
5102 Lai e ny attensy oty FhEhis e Ak Ik R AERAL BadBRANAR. 1)
and di mesna. 68xamples\tofr$UItatrh salvegtseara hydresarions axveh ps bélaherretioleematent s are
antisense RNA- gl ANtbig&iass «bke; th&mébcm%cbft)%ﬁs SBUERS ﬁém&éﬂ@:%neqtz\lﬁ98

RVASKRAS, GEMR31 and | NX3001, 'as wel |l as antimetabolites scuh

enoci t abi ne, cafifEPigpthane dalfashloranatiage: chfareiarm efisareP PR a'CP’I‘Ci"?Tét’?rbxat e,
f1 udar abi ne, Caﬁ@ﬁiefrﬁbblnﬁhargﬁ,hwprdpaﬁbl neproﬁmot araiinot eaéosiaba, eth@st eabi ne
sodlurmydrate raltlt lt|tre|de zof.urine

deci t abi né® nol a‘f‘the%?edeq?‘(yggtrgf SXEEPY e it ezratFté il (rjtrg];ur@( onr é'm?'ne glycol

met hyl i dencyt i dethers, 2uohfdsw¢mtﬂmetgw¢lempn2metﬂtewmyethmeﬁ@r OlNa_tByléiE @Bycol

d hydrobenzof Ur i étﬂary(mgryhte; (k%}o%eg'sﬁt}f” S RRRADY M S e NifBeLleatra 4412-
[2(E), 4(E)-tetradec d| enoy am noR-% ycer o- B- L- manno-

10hept opyranosyPFfé@”éHPrf&me@b'P?Qi?fﬁ'ée dipetbylieraamide feMFx rdkmethyryrraldinone

4- [ 2- ami no- 4- OX@YMPY; nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO);

4.6,7,8-tetrahyd 3H— d 125th
ot L ot b eomebinds ith 3 P@PWﬁ@LL%&ft S e S

11- acetyl- 8- acetate, or mixtures of the said solvents or mixtures with water. Polar solvents are in

(car banoyl oxymnet h - {a et i X&5dentsladbAgaatdt racyclo- (7. 4.1
.0.0)- tet radecge%}%}pef %ﬁ;@rﬁ Fgget%% %3’ % est enr rsﬁza?ns?oeﬁll ne,

| On‘et rexol e, deXydreenteane, alcohols, glngﬁptﬁgr§emtnles amides and sulfoxides or mixtures

2" -cyan- 2" - desoxysdW- I\W@flerﬁtéf&Yéd'é]re Brlde&reapédim urnaétw.lncayt,@@(m and
3-am nopyrl di ne- 2-car boxa!qde de-t hi osem car bazon @PBWAQ& cgro iferative
f

agents" al%o conpr S EeEHGRBYS: HIFIPAHRT IA5WEIEYe gbtﬂ“’?‘\%et“ rs that
have not been | i3sted depeeting' @k ogpetiasitep amilthdcdraitiohs useduch as trast uzumab,
as well as tum)r S pect of
fhe i nventi on s modraananes SELERRR A pR kb some ilyBERRTBLeRPCCT
provi ded, wher eudays depanding b dhecreastivity @fdhﬁ)teﬁeeéévwonmagts Feehamspredtivhal

phar mecol ogi cal lré’acﬂSﬁ b&@ltlgh@%tuﬁém@reﬁgfddgmek REY @ddi @'@J@ermmable by methods | N &
preferred enbodi nent the at | east one pharnacol %ﬁ O%éﬁactl ve substance

25i s a sub&® anc&nayn tﬂ‘é%?"’ BQ&XH%‘P'@F??C“O" mopifprigg, &gt t he
invention, a nmedifpdaiiesafen aboveysiiablaheactontmacisneandlieiimrtanganbawees

provi ded, mherel t.he ng?hcanent is applied before and/or during and/or
after treatnent '?H and 35t one additi onal phar macol ogi cally active
30subst ance. In a preferred enbodi nent the at | east one

phar macol ogl cal | ¥ AqkLy 6y §&Wo§ﬂ&8fthém@x—h .Upéém&naﬁtétqmsmeb&@oam' n. 64
I n anot her aspect of e lnvention armaceut| ca osition conprising
a t her apeuss cal |agideqddition palbusiigniracidpfor 8’63"I‘Fé%1§3t re@]?ﬁé’"@éﬁﬁ!}b‘(ﬂﬁﬂ"‘ gmoymngof
invention is provided. In a preferred enbodi nent, the
pharmaceutical conposition contains at |east 5one additional conpound
selected fromthe group consisting of physiologically acceptable

exci pients, auxiliaries, adjuvants, diluents, carriers and/or additional
pharmaceutically active substance other than the conpounds of the
invention. In another aspect of the invention, a pharmaceutical conposition
|s dlsclosed 10mh|ch conprlses at Ieast one conpound of the |nvent|on at

o, T . o



201 n anot her aspect of the invention, a kit is provided conprising a
therapeutically effective amount of at |east one conpound of the invention
and/ or atwpeasy00059é phar maceuti cal conposition as descr POEEXPRENODIOAND a

t herapeutically effective anount of at |east one further pharmacol ogically
active substance other than the conpounds of the invention. 25 The

phar maceuti cal conpositions of the present invention may be adm ni stered by
any nmeans that achieve their intended purpose. For exanple, admnistration
may be by oral, parenteral, topical, érp?t eral, intravenous, intranuscul ar,

i nhal ant, nasal, intraarticular, intraspinal, transtracheal, transocul ar,
subcut aneous, thetbasgpand theaadin a @ferabhsident seivent,cruckh € ethbndl ftilo@@d by
AIternatlver 0 e,oral route.
The dosage adm \ﬁarpgfag!é'rgg{u %L%ds %Fejmesﬁ%iéét%ﬁ%}eoﬁ F{I‘Elycu ?n?e}’sﬁ WPIVeand wei ght
of the recinpi ethS'OFGigwa"yoﬁCCe@ﬁ‘é@ﬁﬁ"@n?hl{sr é&tﬂ%ﬁb'e to ﬂsearnqrgarfnc etdefcy of
treatment, andethgidahuficad, shiRfolf dcRe titfied 484 nrtP@é@J‘th?Hr%hah@qghg" stration

is preferred Oral administration is especially preferred. Sui t abl e
dosage fOrns i n‘(ﬂhlﬁﬁé’ydrBER'O’EQraé'drthhVWPWPF\éCQGCE‘b PRATRE ARSI ds; é‘l!ﬂhe"'ﬁsfm pel l ets,

dragees, sem - s@impls orthepndsshsric géra,ruulf@ﬁrp asrdpﬂaﬂlsermrd &Fani®bdddTRNt S, Creans,
| otions, inhalan

eI . tapes, dr ops
sol ution, syr uBar%rcual‘aéra%ha(t\'c ,a?c clrcpg tIarlr)atrc arom I%ﬁ\,etevr\% y8IH: ragff?g ?fpoduced
accordi ng to meelkadis darponriic sulforheowfunc 'cioaﬁs ox exgrhpde Bsmidasidr adegdadi| ow:
Labl ets: m Xi nrofbnBELHVRGASK S %erané.c%e.q LEhAiL Bl FRrafUIRIERY 0N Of sald

m xture into tablets (direct conpression), option y granu at1on of part
of nixtur'® bef BFtadecangis akidinglic acid, diethylacglicsadics &alqpo@aith suaciniscacidy e
i ngredient/s aﬂrdwea(tlé(d;uh lf@ﬁér&%ctd)nﬁlétoadcm &cfd M@r&n&@@i@vﬁiﬁbac@p&ﬂngna' Iy

granul ati ng powd ers nu ate.into opene sul es, capping
of capsul es. 8?75? gsuocf)i'ﬁ?c'?g? E?Yﬁ\grﬁcg 'In§ acd EQAEStn oﬁ%"smevraﬁa/oa. spersi ng
active ingredi emavi@mfcrmcaaﬂ:lcaqmeoemsmmmct atit y2-imairoxyethanesulisigabe)t i xi ng of
aqueous/ fatty Bgasﬁesmfmc 594 .rﬁaﬁ&&a&&o rdyéda%%e@uéa Bg%ﬁfaclch mogeni zati on
(creams only). 15suppositories (rectal and vagi nal drs vi ng/ di sper si ng
active ingredi @rﬁepgsq'fﬁmeawr@rcomc@r eaponi¢ geid fth@ripprbynma@eh(: peidtazbarticarri er

ma]tlerl al nOI’m)ibJ:lU gutihvaig acrdalgbrnﬁl aly®@Nid dcid, pARfitRdddy a hfeat ed sol uti f)n of ad
gel I'i ng agent sai.d, m xtur to s itory forms, annealing an
wi t hdr aval supB%fﬁ%rf’%g"wsc?ﬁr‘rﬂ%acr(gFﬁ@“eé%r%g%r’éy“caF'star@Fﬁeﬂ di ssol vi ng
active agent/ sphcrspbatprmpbﬂhblanemormebnd disglfead sbiddmladnds#uiiddc. an at om zer .
I'n general, non-cdig C phar maceut i cal
conposi ti ons and/ or % SQ‘}"‘;&?“IS"J:'%PE“ gebqgé?%?ﬁ%gng&%gar%eg'crat esbsllf?ﬁdst eps
on suit al?0e rremacrnteand/ﬁ’em@tkﬁévmpqmds pigheyinventiont transfer one or nore

conpounds 250f t hepj m\éemeenawts&ngomsagﬁe fnoérmoﬁ '&ﬂ; BOL&WERLq iR Stration
to a patient in need of atre the transter of one or

nor e corrpoundsC‘(‘ffesf’?fej'qgrm"é‘ﬁlﬁag?l n mw“&eﬁa'amaeé%f&é of k3N §A Mel8s t he

addi tion of onealsy oritd ehecmimpspondisg asedoditiveshits I‘L@mgtbbﬁesglfdbléparﬁ@él%cﬁdm ng of
carriers, excip utlc active ingredients
other than the &£ %%ap%,uﬁg’ 4 erg)ﬁcnveg(} llprg%g%gﬁaq s'e”mp 36%085@?@ st eps
i ncl ude, 25ut abuitabistsalts ﬁietfe'éi“etffao@énbﬁt'rﬂtfr@ammmlvmrsglts fdrekargple theanul at i ng,

di ssol ving, di gaREs- n@ethnomqmaépzbmmrﬁ&mnr Qgtsangrédérha‘ﬁswwe%%bngné he
respect| ve active and non-active ingredients I\/EC hani cal neans

per f orni ng sai BSSPERAVIAMPOUYR Faltsaf '%ﬁW”PH'Wﬂ%"e&Y'ﬁmWBWmeS@HﬁpI e from

U | mann' s Encyebepgiitigleaédidmoiusitmisaks, Eneinsdre Yor dxbipledidits @b algidettr S
respect, acti v& | Logr edients are preferably at 35l east one conpound of the

i nventi on and SRe or nore additional conpounds other 66 than the conpounds
of the iMdenti on,If gdsiredh thehime haskaiofdhecphroundscefthe ioedntipr capehetliberstedpr ef er abl y
t hose pharnace RO gf the

i nvention, whi f:'qr’r"“g'féér%ﬁiﬁwﬁiﬁﬁgﬂﬁggﬁﬁéﬁ%gﬂ H:jtéraﬁs%(asw g’?e for oral use
are tablets, pPotpesiune Bydrxdde, sediym §a’b%?ﬁ)%9ﬂR9§aSS'Sﬁi'dﬁd@ﬁ%te rienaase®, syrups,

juices or dr Opﬁrnhérbuctcﬁhjr@uﬁs(yre br@@érﬂ-hn tH§ﬁro%E@e5|Hmlsésthe§§the5U| table for
parenteral use are s er.ab -bas d or aquequs soI utions,

furthernore su‘sms’img%gthee'r%?"s'g%ﬁ% ecfree |9é?+t‘>§ n%{méh‘?"t?ﬁl"ee“f'%ﬁ % opi cal
use are @snt neathigved bg rasment witvidees Suitdibe masaswnamﬂ@hﬁfetau hgiroxidesnt i on may

al so be lIyophilised and the resultant |yophilisates used, for exanple, for
the preparation of 10injection preparations. The preparations indicated may
be sterilised and/or conprise assistants, such as lubricants,

preservatives, stabilisers and/or wetting agents, emulsifiers, salts for
nodi fying the osnotic pressure, buffer substances, dyes, flavours and/or a
plurality of further active ingredients, for exanple one or nore vitamns.
15Sur tabl e exci pi ents are or ganl c or | nor ganl C substances \/\hi ch are

o o r . e



20rice starch, potato starch), cellul ose preparations and/or cal cium
phosphates, for exanple trical ci um phosphate or cal ci um hydrogen phosphat e,
magnesi urwoRery®d®s tal c, gel atine, tragacanth, nethyl ®@®€IErR@IHI2692

hydr oxypr opyl net hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, pol yvi nyl
pyrrolidone and/or vaseline. If desired, disintegrating agents may be added
such as the above-nentioned 25starches and al so car boxynet hyl -starch,
cross-1linked polyvinyl pyrrolidone, aggy, or alginic acid or a salt

t hereof, such as sodium al ginate. Auxiliaries include, without limtation,
fl owregul ating agents and |ubricants, for exanple, silica, talc, stearic
acid or salts tdi@iepearthspetql wr%ﬁ@spram@?@%%m*@eécrfmcoépema% cendant e

and/ or pol yet hyd,eg}ﬁa,glamls Dragee cores are provided with suitable
coatings, which, if 30desired, are resistant to gastric juices. For this
pur pose, concentrated saccharide solutions may be used, which may
optionally contai rEvgwrreantnabistep desdribed pakiy camys tiopwihy e folkbaved by poé yemhiel ene

gl ycol and/ or t|t i ni c

Jof vent o Br sol VERES UBp{i84LEL md ghiihg BRLUM A0SR, SUhERRSBNGE BT T,
gastric juices loowndn the@ti e exanerie tigp stea@arﬁam&srwchgsﬁqeb%\olawt age of

prol onged 35act Metﬂodénhﬁer To?d%'n%t:henctf%ﬁ@[l\%thd?ﬂs lok o@%nlcmmgtr?p G@Brnge-dos age
and an outer dosage onent ne latter bein

envel ope over t\ﬁ%'%ﬂo?’h’ﬂga”) MRS f%’osr‘\’ﬁ'?)ﬁré’ﬁ?dé"%sdﬂgﬁ? QNG a?*é'a“fB?ﬂ an enteric
| ayer, whi ch segw@sratify & esivat, dtiflingtaagtAtzaion, frﬁbtbh@e&&r@smnzl‘aném@xwm ts the
i nner conponent to pass Lnt.act t din

rel ease. Alvari %rf’?/e of S5t %hrl rgcecryg%s @Selfgﬁ%grﬁgéwr f‘lﬁrg“ol?‘%r?cl%cglggyer s or
coatings, such cabmatogiaphy,cbiondtagteray hvhiBbE apd dyyisigynegeidereacdisdecialiid mi xt ur es
of polyneric acargﬁ &Qaé&gh\ VERLSEAdMr1edsted RhdeAstureacet yl - al cohol ,

sol utions of sul %Ie cel l ul ose preparations such as acetyl - ceIIquse

pht hal ate, cellul ose acetate or hydroxypropyl net hyl -cel | ul ose pht hal ate,
are used. Dye stuffre dbrecpbfg@p@semyemnadsiedpmsmgnmehabmedmanmhdr agee
coatings, for ex e, for 10id ntlflcatlon or, . in.order to acteri ze
conbi nati dis of a%PgH RYP UMD ME &8@8'“ comprisingatiieash P ©mPe Fréafgfgﬁ%st ances are
organi ¢ or inor gaeitonsubstances which are suitable for enteral (e.g. oral)
or parenteral adm nistration or topical application and do not react with
the novel conpounds, for exanple water, vegetable oils, benzyl alcohols,

pol yet hyl ene gl ycoThe objest aitthe pregei ByREP Ree surB iinglnReen selverd i a5pthet ar ch,

15magnesi um st eggRkepy ;Sra\h@an@a%d%taﬁ@hmmphahd M. ledsﬂorﬁb%drﬁp%Uhcﬁbf, thé abl et s,

coated tablets sul _es S ensi on Qr, suppo | torl es are
used for &% er af""%‘gf‘ﬁ‘rﬂ‘?%{s?é{{ Ef?ét lé) disr grop ¥%’f'%?fg‘%y olgg! ‘f@g ‘aqueous
sol utions, furt pathagiyeiobyspiensditers,seented Somrtse gnoup nqmsanngsqf ‘@aecensed for

parenteral adm ?dn%urrar%{ﬁnant%%u% BERBA o SRR A0uD WS Aaftished, T or
t opi cal application ounds o the'invention can al'so
| yophi | i zed and hyseeproliferative q'ilzcati@g @Eingidseawing farbemass K@Pos sRrCRRAmPIa  f or

the production @fndud 8Ghd P RYiIRAAG A @RESbrain and/or thE n@h@%y@fehpé}ﬁj/dr'ﬂ@ cat ed
can be sterilized and/or can contai n excipients such ubrggant

preservati3fes, S1CAROPT SEQTBA% QUNCHSIARES: TSP RRTENES, S'IBRNAT ‘faI"F%’r &Y LRSS of
affecting the oxmméy celipprsnurae, protibtt eanceypsdstae excincrobg camtestiveftisaveour i Ngs

and/or 25aromatizel s, R?gfsus%grcow;s PeRdeb S RumBlrS A EAIRBLA, RIS 1@holiRr ©
further active %Pr% unds,
phar maceut i cal medpfamvlsolﬁyngwP@Wecaﬁsma%@?f@ﬂamywq Orefde push fit

capsul es rmade ofo QBLALIAR, rﬁﬁomﬂtém@str@%ha @ﬁ%b@fdcé}@asmhgaama%@f
gel atine and a plast|C|zer su ycerol or sorbitol ush-fit

c
capsul es c3h co@ﬁ&"%aicmé?m&c?’f‘%’bceﬂd}@gﬁﬁ@ﬁ‘ﬁﬂ? brRnGhyal c3rgipamas: b@‘?aaﬁ"ﬁﬂné%’ whi ch

may be mi xed W thardirhi EREiGoBES tédinhlaah@s eolobictl @irpusl eblordcarsh@nad)es, and/ or
| ubricants such as tal c. or nmagnesi tearate anqu opt,ional }Lxﬁoalstabi lizers.

In soft capsul es’e"t?'ﬁéaﬁﬁ’f)i"\% Bﬂ%8(§rﬂ?8§' TP O™ PR S/ RTALED,

suspended i n suiteibkeahdeqtedical cancér, esvik gartigorpad, sanoer OfI Hodyiptutgras adofdua. | n
addi tion, stabil 'aﬁc%{oﬁ\awnd%e%gﬂ&%mon@a% 0 ta%n)méuabﬂcgneéﬁﬁroggw\»;ch the novel
conposi tions of “ resent i1 nvention may I ncor porate

adm ni stras$ on cnaa¢€iryb|¢qﬁ’ét %ﬁ!@efaa'ﬂ'é%@e'sGP'ﬁ‘Fl%H@O%Pﬁwwsﬁp'%ﬁﬂr ed syrups,
aqueous or oil suspensions, and flavoured enul sions with edible oils such
as cottonseed oil, sesane oiI, coconut oil or peanut oil, as well as
elixirs 5and simlar pharnmaceutical vehicles. Suitable dispersing or
suspendi ng agents for aqueous suspensions include synthetic and natural
guns such as tragacanth, acacia, alginate, dextran, sodium
carboxynet hyl cel | ul ose, methyl cel |l ul ose, polyvinylpyrrolidone or gelatine.
SUI tabl e f or mul at| ons for par ent er aI adm ni st rat| on i ncl ude aqueous
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For admi nistration as an inhalation spray, it is possible to use sprays in
whi ch 20t he active ingredient is either dissolved or suspended in a

propel | alWOgar/ns9gr opel | ant gas m xture (for exanpl e CERTHP2011/002692

chl orof | uorocarbons). The active ingredient is advantageously used here in
m croni zed form in which case one or nore additional physiologically
accept abl e solvents may be present, for exanple ethanol. I|nhalation
solutions can be admnistered with the aid of conventional 25inhalers.
Possi bl e pharnmaceuti cal preparations, i ch can be used rectall y include,
for exanple, suppositories, which consist of a conbination of one or nore
of the active cewpomadsasaidnfasasmgnaiposs, mmanob&semtr&rthtaabie&nsmmosi tory bases
are, for exanpl r i rides

hydr ocar bons. Ileﬁjkaé(]ﬁ]‘%% "%rrf?&{t? %}’;Eéegrﬁ Cﬂ?&'{colg%k%% §s &r%rg%méglf){eﬁq%k@e?@ct al
capsul es, whi clehropkdinahatf Ieakmmcntatlwd;ﬁemtasxawteanyelom lebapoianatsiteni t h a
base. Possible lmetmmeerm.éthﬁmshlamagdﬁmaﬁr% dR¥ad! &oré.aém&a%édngizxgﬁ“ des,

pol yet hyl ene ¢l yco S, paraffin hydrocarbons. use I n nedicine,

t he” conpotinds &b ?Wemé@ﬁt'“f'W%’W&ﬁeﬁﬁSP alyitis eurpgdegesertion. transplant

phar naceut i cal |r$je<ﬂﬁﬁ&ﬁéta§lbt&: g%ahhSﬁbréaishearstmls‘swvaryfectiaﬁmmbsclé@&wsef ul in

t he 35preparati Qan of i é)n('g? Ir Ofs ndthgel i nvention or |

phar maceut i cal V268 '%rb% b e §at'es ﬁfr}gaﬁrl'géogﬁﬂﬁsr'%ﬁagiﬁv?%?éi f YYsiattept abl e
salts of the c@mpmmwsarwfortﬁmss A eveespongimgi uselferdiee prepatatimhdiftainomlicaalebts whi ch
may, for exanpkg tl@tréa%gfﬁ%ng)/)ﬂr ﬁbb‘ﬂy@lsaof%%l éf&ﬂef?\@nﬁgne{i ancﬁ%ﬂ?%qrq n&%qgr di ng
to the invention wth a solution phar maceuti1 cal l'y acceptabl e acid such
as hydrocH ori &egemarisegduf ﬁwmpendm 'ﬂethBﬁ’rchtF?&ﬁé%ﬂﬁlaﬁ'ﬁtﬁ‘m‘@"a@i BaStfoumrl c acid,
mal ei ¢ acid, skempéing cAfednvent@ito@ patér in REIIARIrEofACAISh in@Xkabd © aCi d, citric
acid, tartaric aci dg Jear bonic acid or phosphoric acid. Furthernore, where

t he conpounds SPMPHEi nventi on carry an acidic noiety, suitable
pharmaceutically acceptable salts thereof may include alkali nmetal salts,
e.g. sodium or pO@:@fﬁawﬁmﬂhs emoﬁmyrﬂa leeamb frdliorn B She n%regﬁ' ci um or
magnesi um sal ts; and 10sal t or nme sui t e organi c rl)ase

quat er nar {6 ammoRiMgrAUBEARCeS ('"gfed'?‘l*ié J5pas) fretbe treateant. prreegmpatauewssmrbe

enpl oyed as ”E(ihﬁﬁmmn&)fld&eMHc&ﬂdmﬂ@fo@%i&ﬁ&?fmﬁﬁﬂh@bﬂﬁe irdentida 8Fthber ei n,
the term"eff ec ive noun phar maceut i cal

hgent ¢ hat cwi | P! PURIRERRE GG ToREy e i ion ot b ot s ST & Pogsue.
system ani nal efectiie han ettieatdrigsaldre] nrghsomghhatlohms"saférsﬂr aeLeffebveandresear cher
or clinician. eff ctlve nt "
means any amu%hme%h@wge%g&ea%@ édGﬁ'('gggﬁ%ég%%# n'éj’d'gu%?'gc‘ig \?\g%ﬂhas not
recei ved 2uch &HSuALI(S) @sybe §dmﬁlsiemftﬂr 6y edovte ead mntamduefadmmg)nlyprse@ent i on,

or ameliorati Oféoanamﬁorghe%@@?%r sgjuéﬁ“a(ﬂ?{}wth QoPbélma®k fh%%v’em%n Whgf'rgr ease in
the rate of 20advance i sease or disorder. The term al so incl udes

withinits scoﬁ@mﬁ%‘ﬂgﬁg‘eéwe@&?"i 1% HSqA OB IMPREAR SRS ‘ﬁ‘ﬁ)f’é mereoYheral
function. Said dtdgeraammﬁumamoebfoamtt|cmeta|amiglsncth afleerﬂlﬁg(QranEmHeecoﬁ'fpobrhﬁofconpounds

deter i ned by SeahEaiAPE b foddleh B e Ro-RY aE Bk iaE et Pne
i nvent i on2%@and M@hé'ﬁmﬁqmmned oftbe inventigm brd amﬁ:@fs'nfae ethebdregearalaministeredi st er ed

anal ogousl y t 0 of QIHERINEO R apiRPRhBAII R is ddatdidted tﬁwv&reh'uee&imses that are
therapeutically effective lie in the range between 0. 0005 and 1000 ng,

preferably bet tRBRANBfiPF4th r?a‘eéﬁa"vsw%e%a"ee@ﬂ@ev% A yhapresasbiventisn g and
100 ng per dosehethdr.aciileangladiént ot bR may bBrueé(BéfSah\bélyhﬂlo\OQEHbsabm vtheRO1

ng/ kg and 10 T gse of appreci ate
that dose | evgll% séglgﬁg%dgggrye VA\BCO??'{‘J%%§ on 'Pacteﬁt'cal c%"&‘fofslt@" %E’Fcﬂﬁ%lf "t he
severity &f thwvswmtlweameﬂm Csmlslnepe plbnblletoweoﬁctt\lhmgsadiqntscm ddditisn de
effects. Some f 5 LERoRREGE thk GvERTROUNds are nore potent than others.
Preferred dosages for a given conpound are readily determ nable by those of
skill in the art by a variety of neans. A preferred neans is to neasure the

35physi ol ogi cal pBia@r&ﬂéé &Bthergdtvesu&tyﬁew’r@remem drugs Fiedt :ﬁé;»%purpose of the
present inventi

|ian s i es re as being conpri sed.
In a pref erred g’f%’&gﬁr%'ﬁt comapapn ﬁﬁﬂa@ PQH %f%féh*‘gmeé‘amf POREENeE  gr oup
consi sting of "primte, hunan rodent, equi ne, bovine, canine, feline,
5donestic animals, cattle, Iivestock, pets, cow, sheep, pig, goat, horse,
pony, donkey, hinny, nule, hare, rabbit, cat, dog, guinea pig, hanster,
rat, nouse". More preferably, such mammual s are humans. Ani mal nodels are of
interest for experinental investigations, providing a nodel for treatnent
of human di seases. 10The specific dose for the individual patient depends,
however, on the multitude of factors, for exanple on the efficacy of the
speC|f|c conpounds enployed on the age, body melght general state of

oy e

1 a o o



dose for the individual
experi nment ati on,
attends tWO 201a06§98uti c treat nent.
susceptibility of a particular cel

for exanple

patient can readily be determ ned by routine
whi ch advi ses or
In the case of nany @#CI@EPAENHI2ONhe

by the doctor or physician,

to treatnent 20wi th the subject

conpounds may be determned by in vitro testing. Typically a culture of the

cel |

reaction,
testing,
further

For in vitro

Ihegapere

is conbined with a subject conmpound at varying concentrations for a
period of time sufficient to allow thegctive agents to show a rel evant

usual | y between about one hour and one week.
cultured cells froma bio

det ai | sadnjipisteecdEepaialy QTHR

| e may be used. 25Even w t hout
amagktrncwéenipﬂs'me'naﬁuﬁe lt frepe

abl e to utiliseydihpit@bRMURe B6H5dunEs J:IQil;ets Bnd SiRclit eadgsinds raREIn Thbie 1pref erred
enbodi ments should therefore nmerely be regarded as descriptive disclosure,

which is absolu

tely not limt

ing in any way. Above and bel ow, al

tenperatures a

mabiedi cated in C

In the following 30 exanpl es,
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water is ddded
and 10, dependi
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wat er and sat uf
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gel, by prepara
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at ed,
d with
| tered
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are, if dé8ir ec
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D) f‘ll\
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10el uent A: wat
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conditions B: d
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nm mass spectrd
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oni sation) (M4

2

fpigeP235i s dri ed ove “%@ﬂ?ﬁﬁ@sulfate fi
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AcCH acetic aci

d, anh anhydro

us, atm at nosphere(s),

BOC tert-butoxyca

rbonyl

CD1l 1,1'-carbon
deconposi tion,
NN- di met hyl acet
30di et hy1293, 4,
DVBO dlnethylsu

yntirdetabolitksz ol €
DI AD di i soprop
am de, DWPU 1,
5,6-tetrahydro
| f oxi de, DPPA

Azaoyptidineoncent r at ed, Tdmddgx s) ,
Wemgitadiec ar boxyl at e, THveEeExate
Sapecitabine Deoxycoformycine
_52F(IL1
GIPHERRA phosphor I afeB‘é’StaE’[S’Cl 1-(3-

dec

r2gllyr i mi di none, FIWET2RIREdi et hyl f or mami de,

di met hyl ani noprlopy1) - 3- et hyl clgr GEYRFFRIENeFNFAC e 'Fe 8tate Et OH et hanol
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pet. ether petrjol eum ether (bQll1{4°Pahge 30- 60C) NEs hmyos pi ne,
tenp. 35tenperature, THE tetrighydrg s‘d%’}tndJJ:A trif OHJWeR
trifluor OWZESt hanesul fonyl . Methotrexate DMDC (Hoffmann La Roche)
ldatrexate Ethinylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecane (SuperGen)
inhibitors Epirubicine Exatecanmesylate (Daiichi)
Etoposide Quinamed (ChemGenex)

30

35

Teniposide or Mitoxantrone
Irinotecane (CPT-11)

Gimatecane (Sigma- Tau)
Diftomotecane (Beaufour-

7-Ethyl-10- Ipsen)
hydroxycamptothecine TAS-103 (Taiho)
Topotecane Elsamitrucine (Spectrum)

Dexrazoxanet (TopoTarget)
Pixantrone (Novuspharrna)
Rebeccamycin-Analogue
(Exelixis)

J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun Dang)
KW-2170 (Kyowa Hakko)

BBR-3576 (Novuspharrna)
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i nvention
characteri zed.

The contents of al
reference in their entirety. The invention is explained in nore detai
means of WBeof2glop¥di ng exanpl es w t hout,
5 10 15 20 25 30 73 Exanples I.

cited references are hereby incorporated by

however, bei ngPCESPRIIGI062$92
Synt hesi s of sel ected conpounds of

The foll ow ng conmpounds were synt hesized and

However, it |

ies . 5in the know edge of a person ski

the art to prepare and characterize these conpounds differently.

1.1Synt hesis of [1,8]naphthyridine i nt¥
2, 4-di chl oro-[ 1, 8] napht hyri di ne

rmedi ates 10Exanple 1 - Synth
1 Aslurry of 4.90 kg (34.5 nol)

by
her et o.
t he
led in

esi s of

2-am noni cot i n
sul furic acid
The reaction n
under vacuum

wat er. 25Then
added slowy U
precipitate wg
up in water, S
wat er and dri 6
as col ourl ess
DMSO 6 = 8. 27
2H), 6.64 (dd,
15.2 | (39.7 n
wei ght) wis 7

ic acid in 50

| ethanol was treated wth 5.67 T (106 ny

ol )

@8f3tihor ahfiBioticzd
i xture was t hg
The residue wd
13 | aqueous ¢
nder stirring
s filtered off
tirred for 1 h
d under vacuur
crystals; HPLC
(dd, J=4.7,
J=7.8, 4.7,
LDI) of a soI ut
4 resulting sg

l\\

=

\DhctDBmPTiX {AdtBom@asn St iAnicadhdedr 60 hours da
P) cool ed to 40C and etbeatidk was distille
| Doxtirgsoh Yattiamycia) m xtAntreapyfazéle kg 1 ce an
Bdoxymbipjrdr oxi de sol utxentrdz82% by wei ght)
dalebigit er nal cool i ng Leeoxeetawte a pH of 7.
Dapnerypigih&pung mhicilat &leonmplriasyliats (Blesoxens
B'f”béﬁ*lbl filtered. Th&goavcnaddwas washed
C} raugiclg 2- am no- niX&MYEINA aci d et hyl

'Cci‘ 99 min, [MH y‘?'" BiH NI\/R (400
|da

8 07 dd J= cl .17
a S

(q, J=7.1,
b Qno or h%&&;&é:lnatﬁﬂa Cgut,c (20%
by Aton

vahirdr) € room

tenperature. T
added. The m X
stirred at thi
to roomtenper
was filtered d
[ 1, 8] napht hyri

brown cryktal g;

8.31 (dd, J=4.
1H), 4.09 (q,
(8.01 nol) 2,4
di sodi um sal t
for 16 hours 3
hours, diluted
kg aqueou?® 15
reach a pH of
precipitate wg
yielding [1, 8]
mn,
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Exanple 7 - Synthesis of Conpound 5 Cs2CC8 CH3CN B(OH) 2
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The term “androgen receptor modulators” in the course of the present invention
refers to compounds that interfere with or inhibit the binding of androgens to
20 androgen receptor — independently from the mode of action. Non-limiting examples
of androgen receptor modulators are finasteride and other 5alpha-reductase
inhibitors, nilutamide, flutamide, bicalutamide, liarozole and abirateron acetate.
The term “retinoid receptor modulators” in the course of the present invention
refers to compounds that interfere with or inhibit the binding of retinoids to retinoid
25 receptor — independently from the mode of action. Non-limiting examples of retinoid
receptor modulators are bexaroten, tretinoin, 13-cis-retinoic acid, 9-cis-retinoic acid,
alpha-difluoromethylornithine, ILX23-7553, trans-N-(4'-Hydroxyphenyl)retinamide
and N-4-carboxyphenylretinamide.
The term “cytotoxics” in the course of the present invention refers to compounds
30 that primarily trigger cell death through direct action on cell function(s) or which
interfere with or inhibit cell myosis, such as alkylating agents, tumor necrosis factors,
intercalating agents, microtubule inhibitors and topoisomerase inhibitors. Non-
limiting examples of cytotoxics are tirapazimin, sertenef, cachectine, ifosfamide,
tasonermine, lonidamine, carboplatin, altretamine, prednimustine, dibromoduicit,

35 ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolomide, heptaplatin,



1. CH3S02C1, pyridine 25 2. ethanolamne 1. C 1. Aslurry of 6.24 ¢
(30.0 mol ) 5-bronoi soquinoline and 17.5 g (30 mml ) magnesi um

nonoper oXyprpAI0639¢ hexahydrate (85% in 120 m 2- pr opaRON/ERa&1149036p2 ed f or
50 hours at roomtenperature. The volunme of the reaction mxture was
reduced in 30vacuo. Brine, saturated sodi um bi carbonate sol ution and

di chl oro net hane were added. The organi ¢ phase was separated and washed
several tines with brine. The organic ?ase was dried over sodi um sul phate
and evaporated. The residue was triturated with tert-butyl-nethyl-ether

yi el di ng 5-bronp-isoqui noline 2-oxide as col ourl ess stals, HPLO/ MS: 1.51
mn, [MFlJ 224spadustinginprosulfariqsylate, befogamidagnim Qstmendt%vpap'd'um chloride,

2- (5-chl or o- 2- f dteBa RO - s{aﬂraﬁlaﬂﬁlamfl‘b&ﬁ{ylcﬂl a@mélm PAGI08H, GedpbEmiddd8 Ny

2.0 ) 5-b | d d
f)l car lr)nglr)la% e i nl‘((é)SITDﬁm:nSOC]UI e qﬁ" %(%P'gwggew&wa% ﬁ%f%%@%ﬂbt rogen.
'El;hen stggd( OTO(flramT!aér?[s tbjns)-but#mp(lnexw\bpkﬁ;&aﬂnlnapmamhm.ﬁmmmﬁdlIb])nschI ori \C/I\zt
wer e adde reacti o er
gﬁql?rg)ﬁmtlﬁﬁlg-t&ré@?%{l d[a'ﬁ? ? nY '[%errq\%e z?r?érﬁurﬁ‘rﬁ%g q

was added®and t'fE"VE: W th wat er
and dri ed under(1va1paamla}m|ep-dDﬁpgdroxyundecyl) 37 -dimethylxanthine, zorubicin, idarubicin,

2-(5-chl oro-2-f e yridi ne
cs orey solid. ﬁgﬁé@bem Bwtrefﬂ, (n%o@wod %9&95.&9 Odnﬁbfféey\ﬂa)rnl?l%lgre g}'ﬂﬁ‘%ﬂg e

mol ) 2- (5- chl o@rﬁmzoprlqwé ?ﬁ?@ﬁ‘y‘f) ‘&“O(PZ‘°B39y131 %%am ﬂ\%wqﬁogcyﬂnomycm
[1, 8] napht hyri dérﬂ\%rﬂyﬂm%ﬁar%ncuﬁyéllhdfdéeMWNSOMQh&d de8m@thoxy-3-i8sgpiifdt348 ol )

nethanesulfonyl chl.oride d an solution was stirred
for 16 hodPs at zr' H PRI Y 'fﬁ?yg%a om @V(?Tﬁ&}ééidzgml) et hanol ani ne were
added and t he reswdn-limgtirg Qnansplem’émwtumwmhlbltorﬂam%maplﬂaw vindesing-sutfpter at ur e.

vater was addeds Jghbe, ar%swdtew@ spﬁ@rglh&hélﬁ&tﬁaé’tﬁé dolcbagdi &Hiz0fife and washed
with water. The reS|dug was chromato on a silica gel colum with

di chl or omet hanefotestatingomivauliBp dseiio Q%Pﬂ'ﬁ*ﬂj'"e cemadotine, RPR109881,
512- ( 5- chl or o- 2gfisygd4rs phemyihe 43y Rbsrapine I3 i 8icrpehtanddroins @orod-i n- 1-yl ani ne

2°9Y 17 (dd5 Joameroprgsigenegicaignios: ghtroridprsts, MGyl iy 215 ) ©
1H), 8.00 (d, JwlyN-métHyl-L-Val@ -grdii-L-groBnedt-butyl@nidd DX 238 Aad emswaa'@?s 1H)
7.67 (m 3H), 7. 57lj<§n6ﬂglt|r?%_%aﬂ1pﬁ%o} ogﬁﬁ%eréséahlgﬁi&s a%s ;Qotgcanglﬁ pu_ll)nne7 00

(s, 2H), 6.25 (d ouhds Were SyntHesi zed
anal ogousl y: ZSIFmMmeBGC%PL%eWYP&OP@BY'rﬁ A OFWP&”ZS'@&WMWW 8

HOLC M. 175 m ArnyParmRpd2 8o ARG MRinela- nakMeHh. 367 30
PdC12( PPh3) 2 Namrl—rI%OB hl-afeenyCe RRpE2 Slo 3 WBLabRinel2-fek) it

s| ur
2- (5- chl or#8- 2- f PO %‘H\é’fﬁ'ffﬂﬁoﬁzé]dH‘é{B‘r?fMW%V“‘em%“Y'ﬂ%‘r% ée"é&[‘gm £)8%°mg (2.0
nmol ) 3- br ono- f{B"@EtZ7]B1d6|]zp1p[1| 2hjquiin@inex D de(oHsphl) dese Jurtlesmne bed-(Nn - S.

Y hi et al | 1.8
ol sodi um bi B5PisBHEECRE oS gEme: B 1 BRPL BTN 0 15 ¢
under nitrogen. BNGEM22 8topgsidepBgehaterdenirdsids- $abrr s \A-gIMst Mg 2'pal | adi
un(l1)- 20chl Orldggox\o%io%oésagetﬁsﬂh@[z ﬁlﬁﬁéth%lﬁ&)é{hvm g-nv@fsxﬁs erd:reahw!eﬁ 40

hours at 80 C. Water was a e resulting pre s filtered

of f and wezfhed \W'ﬂq?[%%f?@?rbaﬁ%1?@@6?!8"’9\)6@“'8?””8&?5@&% i1ica gel
colum with di C|(|dhﬁhém§lﬁtnhﬂmﬁm—hﬂmlanymﬁétﬁi}l]mg[4 hydroxy-3,5- dlmethoxyphenyl]-

2- (5-chl oro-2-fl

c] pyri di n- 3- y1) azf]o pﬁth%xghygl nugo(g ‘yﬁf?ghgll;tﬁ o d) 1031 d'8x°| ﬁﬁt‘%ﬁv& 1.73 mn,
[ MFH] 25392. 2. (meﬂnvlanctlgxybﬁ Nyt H %g\yq'@XYtgmﬂwybenZO[C]phenanthrldlnlum 6,9-

2- 5Ch|0l’02f| i minopr |
C] f(:)yrl di n- 3- y1) 4#1&‘{’(5%ﬂhﬁ%:;?ﬁgen?&%&g&%%e% 10 (:?]nee \5/\/5(1333c08F opylam nO)

pl (0.38 nddi) et Mww dremeébx'%nmt%vba%gﬂam PHledel é%ft?rfﬁ@ng

sol ution was st ightad{BR{dMthyimiReeth§iamino]-PoiBtHR IO a1 thioxaHeaRer4-3

ethanol a m ne V\%Hnﬁ"et ﬂ]go?rglar%%g, lt\l-rzf-(dimethyl-amino)-ethyl)acridine-4-carboxamide, 6-[[2-

(dimethylamino)-ethyllamino}-3-hydroxy-7H-indeno[2,1-c]quinolin-7-one and

C 29

dimesna.
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resulting slurry was stirred for 18 hours at roomtenperature. Water was
added; the resulting precipitate was filtered off and washed with water.
The resi AN 20400839 omat ogr aphed on a silica gel col um WRCITAP2011/002692

di chl or onet hane/ net hanol as el uent yi el ding

312- (5-chl oro- 2-fl uoro- phenyl ) [1, 8] napht hyri di n-4-yl1Huro[ 2, 3-c] pyri di n- 7-
35ylam ne as yellow solid; HPLOMsS: 1.39 mn, [MH 391. 84 1H NWR (400
MHz, DMSO 6 = 9.17 (dd, J=4.1, 1.9, élg) 8.58 (s, 1H), 8.31 (dd, J=8.3,
1.9, 1H, 8.19 (m 2H), 8.03 (d, J=1. 7.67 (m 2H), 7.52 (m 3H),
7.07 (d, J=5.2, 1H). 5Exanple 10 - Synt he5|s of Conpound 14 20 1. A
slurry of 1.01 g N&-itingedainples ohémipelifePatsd ngpits Arerantiserse Rnbesi s
described in H Y, 1349
[1981]) and B.Ent%enéélDNﬁlakn‘%g Ig&g&n%&frﬁjﬁ ﬁ%ﬁgggpg?%h&wﬁ at gé'ﬂnr?ei&ﬁydr ate
(85% in 25 m apd WSP&haEp %@sg'ﬁtimq*@w"ﬁeérscﬁoewméabme oW degaéurat ure. The

reaction m xt Upent¥@gingi dd;ttfl@ﬁ'dlfvl\é &rhnééxﬁthﬂUdara@rmt &?@e.tam@ §éﬂ€cﬂérﬁﬁe with

sat ur at ed. sodi u¥er carg ? % utlo e organi ¢ phase was
Somar ot o oo PilRhERERRBR B Robit Lot ARG rdyBRipreth Pl e proterer

di chl or onet hanéazofhiee ceniibired ndatgand pepleases], nelz&rabins, Pedesgperal tinmes with
brine, dried o V , si due was
Driturated w o HeruREpEL RS RIAbHe DR 2 BRRA flhe, i 45°

1-chl oro-[ 2, 6] ﬁ@]m’TPWIZPf@IWﬁ@J'f@MkN dé. 4&%°H|qr@ﬂhenﬂl)y€a IN§vi4 slesdxgl-4-[NBL_C/ MS: 1. 09

mn, [Mt 181 -
2- (2 1[I ugﬂro ph([azgpz(é) é::ji:?giorﬁggcl ne- -Lg%% % Lan(;?rgo 542 ng (3.0 mmol)

1- chl or o- g 6&25‘% grginagssli f}?g"e@%amﬁar‘)[%@uwn?xo-

bi car bonat e i n4{6,m3-tebivhydaodH pynihidinalser-blitethhent ady{(S)-8IC, gﬂﬁi:,e.bﬂ:{Sm tr ogen
Then 42 ng (O. [ riph ad| I'1)-chloride
wer e added. Thgﬁtra(ﬂ%%gc'p a%”( ptérﬂ eé‘){dop uq%@eﬂa?c}s"%l% ﬁ%ﬁﬁf' “at 80 C. The
reaction m xt u(c@fhﬁa@yk@ém%hvl)t ﬁfqrmwfﬁméthwbﬂt onael, Ahdiapmtetratyicor(éd. ied)ween
wat er and di chké&%eé&tmasnenTélﬁa&rngaaaes@héﬁgmmedrdn%@e%{eefdeérggdxgﬁg sul phat e
and evaporated. The residue was chromat ogra on a silica um with

5di chl or offet haMEIMRNNRE R -CHR-= By "Vl@l”ﬂf%& “B-R-aebingiyrasopriefapmp-and (6- oxy-
[ 2, 6] napht hyr i digmidopydding- 1p&}>amniemwihmsmcaﬁ>a@@4eourl ess solid;, HPLC/ M
1.51 mn, [M+H] 3 tlpg1f afsveag %ts Iso Cam % ooclmT[ird,r digs,aggin

2- (2-11 uor o- pheny IJ -4~ B2 0%y 2, 61 ap‘ht‘ﬁy? GPmeen bydiesiagginst @Mty r i di ne
in 0.7 m pyri éictees ma?shavgob@tendlsted @de?soanplbgéheSB imhitto)s”, eichasnesul f onyl

chl oride was agdag, Ang, smeurgbstuwag RAL/LLARL Yk Atishred far 16 Mours at
roomtenperature. Then O. P anol am ne 'were added and t he
resul ti ng?%ol uti on was stl rred for 16 hours at roomtenperature. Water was

added, the resul tinRgothéesbedtionthe iMastionl b hRbRemBhtfaccoMind Rhbald Aspsaker and
dri ed under vacu

545 (211 wor o PRV TSRS KRR VRAsin 1 3950 MegcapRBISRERgIaea 1993 PP ar ne as
yel | ow cryst al sddiidRbi@hkBnacblogicaliy attivd $tbkllan@6@rubHinhkeRiead00 MHz, DMSO) 6 =

9.18 (dd, J41 . =5.7, .1H), 8.21
(td, J=7.9, 1.7 1ﬂ)9pref;wd erﬁb%ﬁ“é'gthf aT% t’°”‘1?%%r"%ég'gg'éai'%.ait,"’ef.“Bs;‘a , 7.86
(d, J=6.®5 1H) 'sarsl@ifa("iﬁaSme”deAﬂ?fe(fﬁd J=11.0, 4.1, 1H), 7.42 (dd, J=11.8,
208.4, 1H), 7.33 (s,.2H), 6.51 (d, J=6. 0 1H). The foll owi ng conpounds were
synt heS| zed anal ogous LC-MS:. 1.46 m 402 11-1 NWMR
(500 MHz, DMBO) 6 3”@“‘%’9'?‘5 %“g%%@lf“’i']‘“% gmeqiggmen aceprdipg ‘Ofksvwaspiﬂf 8.29 25
(d, J=b. 8 1H) ancBerﬁro(rdehts $pBovBied 2wiisreid e, m&ticktheptlis apgplibd Befold-Hnd/of. 97 (dd,

J=8.4, 1.8, dd J=8.4, 4.1,
1H) . 7.49 (ddH)’Ei”” @ﬁ%( gﬂeéqre%ﬂ%“‘% %'%‘péf%&'t'ék%fh?@g ey adtvg

Conmpound 320; HPetstaose- 1.38 nmin, [ M+H 386; Conpound 21; HPLC—I\/B 1.10 mn,
[M-H] 365;  30CoNDIRWnseiBled apiRiRsh B FREBRHEGhSHCOPRAHYd.H0 SGmpund 109

is a substance as described herein.
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WO 2012/ 000595PCT/ EP2011/ 002692 86 Exanple 11 - Synthesis of Conpound 15
15 1. Asolution of 1.39 g (7.04 nmol ) 2-am no- 3-brono-benzonitrile

(synt hesiwodertodised in J. B. Canpbell and T. W Davenp®CT/EPSYn/003692run.
19, 2255 [1989]) in 14 m 1- butanol was treated with 1.14 g (14.1 mol)
triazine and 1.2 ml acetic acid and heated to 110 C. The resulting solution
was stirred for 4 days at this tenperature. 20 The reaction m xture was
cooled to roomtenperature and evaporat.ed. The residue was crystallized
fromtert. butyl-nmethyl-ether yielding 8-brono-quinazolin-4-ylamne as brown
solid; HPLO Ms: 1.00 min, [MH 224/226. 2. A slurry of 332 nmg (1.48 mmol)
8- br ono- qui nazol i ir drojieamspast pithd BventiogSaiphaivhageytical Pemrositiag cemprisingcd wi t h
154 pl(1.63 mmyl, Eélﬁl ARENE hbGn BTGt 1834 oRd cdrbpdimd BPRE nvBXidn@ ne. The
reaction m xture stirred for 4 days at roomtenperature. The reaction
m xture was filRreyidad ;- the filtrate was evaporated and crystallized from

et hano: yi el dlc?g Ny 4 BreldrRIIENSHOMRAE thepHbridden e tanipddRiom Sorltaighat léusown(
crystals; HPL 6 ng (0.58
o) 25 (8- {1 Ut eaﬁ@ﬂgﬁ oot B TP Fharoie Rusie SbYefeaadV g 6 se

mol ) N- (8- br onacceptaiazrdipients-apkijiargs cddiuviadts, dilsentsS Tanipry di® armmryal sodi um
bi carbonate in e ni trogen.
Then 7.8 nmg (0. %‘fmqa%l\/g %?gd?,te rglup e’%%ﬁf‘?&ﬁ%ﬁf%e t”g’qi"? %&%Jé)'ﬂﬁ&[ﬂ ori de

35were added. The reaction m xture was stirred for 3 days at 80 C. The

reaction 87 mi Xt yh gndARS 28H&Ht Bftht MVERRA) 4 PREPAESIUUER canBositidhtd disdised bet ween
wat er and di chl oronet hane. The or%anl C i over sodi um sul phate

ha was drie
and evapor'8t ed. WHiRRCQBRI[SAY At 'ﬁ%?é° 6P§‘§ﬁé‘de'8l?"aatgﬁsf%'§ gel colum with
di chl or onet hanepisihbanajicallg agive sutistanice bthienthad tHeomPeollds of the hventjdn)as
5[ 1, 8] naphthyr| i n-4- rless solid;, HPLC MS:
1.41 nin, 9 8§bed§<e]re|9l“!alng%é)%g}n%céu%ggﬁlgs&g?tg%)ggljngpd 17 15 A slurry
of 50 ny (0 126 nmfbfuyther- G("‘Emﬂlmlﬁﬂt @ftbﬁefﬁwf)ﬂfwe'ct@ﬂr'ﬁ@P@C¢S§d@fl}h¢1t’s‘laﬂ'#fa@“5¢|)
[ 1, 8] napht hyri dbi"k%d(&ﬁéﬂﬁzﬂfé‘éhc% SSRpRXBAN RarBdterizad In thht dHRtRARA! coMuhdseat ed
with 26.5 ng (3.0 mmol) potassi um nethylate. The m xture was stirred at 60

C under nitr ogeﬂCGPEﬂ‘“gl"St Yo ARd QNEALMOsH COMRAUNISSRIRELedSRST 1§ IFYPr oom

t enper at ur e. Theon%Qsmg d)fdiomﬂfilqlfldi bit ssnelhuilf dxciplents haciliatidsh adjutdntse dimebhtsanol and
dried under vacuum y

(2-fluoro- phenyF? 91 (a gd He? ﬁ‘aceu-t'lcas" aﬁ"f“’r‘foa]g‘emsgthefSh""[1 theéc]omé)OH?dﬁ arclccﬂdln

col ourl ess sol i the ikNehi@ny/Bre CPnVGItemlma s{itdble| dog@ze. fordH NVR (500 MHz, DIVISO) 6 =
9.64 (s, 1H), 9.16 (d, J=2.2, 1H) 8.44 (d, J=5.9, 1H), 8.20 (t, J=7.3,
1H), 8.01 (d, J=1.9, 1H),788 1I—{) 7.86 (s, 1H), 7.61 (dd, J=13.0,
256.1, 1H)20 7.55 (Ia@not\l}er@sgect@f el on7ag|7|5(p[rowd§d-pogpns1rrgbat yragg_ut(caw
J=11. 4 8.5, 1H}affec?|vé3a':m61ﬁ1t oﬂét&eal‘t orﬂé‘@omp%uﬂof(tlﬁb indertioPandld)at ledstlehe(s, 3H).

The follow ng Corrm?r%%(r:]eu ica cf)r%pg tpotn aeé\salescn%eg1 Rerem %ltp(éra%%ﬁlvggec%ge A

amount of at least one further pharmacologically active substance other than the

compounds of the invention.

25
The pharmaceutical compositions of the present invention may be administered
by any means that achieve their intended purpose. For example, administration may
be by oral, parenteral, topical, enteral, intravenous, intramuscular, inhalant, nasal,
intraarticular, intraspinal, transtracheal, transocular, subcutaneous, intraperitoneal,
30 transdermal, or buccal routes. Alternatively, or concurrently, administration may be

by the oral route. The dosage administered will be dependent upon the age, health,
and weight of the recipient, kind of concurrent treatment, if any, frequency of
treatment, and the nature of the effect desired. Parenteral administration is

preferred. Oral administration is especially preferred.
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WO 2012/ 000595PCT/ EP2011/ 002692 88 Exanple 13 - Synthesis of Conpound 18
A slurry of 268 ng (1.00 muol)

2- (2-f1 uoVO-2p1&M9395- [ 1, 8] napht hyri di ne-4-boroni c aci d, PEE/EPRI1D01I2 nmol )
4-chl oropyrido[ 3, 4-d] pyrimdine, 101 ng (1.20 mml) 10sodi um bi car bonate
and 4.5 ng (0.020 mmol ) palladiun({l1l)acetate in a mxture of 4 nl

di met hyl acetam de and 4 m ethanol was heated to 80 C and stirred at this
tenperature for 18 hours. The reactio xture was cooled to room
tenperature and partitioned between wa r and di chl oronet hane. The organic
phase was dried over sodium sulfate and evaporated. The residue was

chr omat ogr aphed o8uitbkidosage fgels iddudeobutrane wottlimitdd echdaps aa ttdtdans /peldhy |
acetate as elu

[ 1, 8] napht hyri g%‘u}eﬁg% 'ﬂ,%(rjsi T%%érg Jr#%%sl ?n%l %go%ss oénéwgrt‘}?ﬁer%asmsclr%}% *al s

HPLC/ M5 1.91 halanfs\mictigns 3wipplasms, ge'S tapes ey VR, $AGONNPUPSDMBBPISG = '9.73
(s, 1H), 9.66 @ds eﬂs&’a %muﬂsﬁ@n; incl?gar(ngprodu&d%cc&dlﬁg tolfithodd Khewh 6h thd =2- 8.
1H), 8.23 (m 3H) 0, 1H), 7.63 (m 2H), 207.48 (td,
J=7.6, 1.3, 1HP™® f?'ﬁ?@"(pmdeimffdé’e'°8’ 3, 0.9, 1H). The follow ng conmpound
was synt hesi zed i mblats: a]rmlgageusren@mntlsﬁnﬂrpmwmdieé’/bpmbl%lsgbh/& sad @i%ufg N,

[s:\/lljlr_ﬂr y3gf8 ég iq)nto %?Etsgé%g) L?ry&réssuon? op |or$a§l ara%LIag:c?nngf%%H%f %?xture béngrel' A

2- (2-fluoro- ph@nmbpeiioris] napht hyri di ne- 4-boronic acid, 34.6 ng (0.22 muol)

3-am no-2-chl oro i I i Bakke and
3-am no-2- HeterOeéaﬁogmb&g#.n@mgcf.\»é.ﬁgr%axmm a%xmgv%%tbgﬁtgl ar}f%/atr)]lglo T sedhum

bi car bonat® in pgwgernppt@mﬂygmyu@i@g H‘P""qﬁétﬂé'rng\R)a‘gderﬁ%/afaéﬂ'aled“@@P@%nder
BI tr ?gen hThe:’l cﬁpé’@ﬁ(&p@ﬁgmp)sules added.

i s- (triphenyl phogphi ed. The reaction
m xture was sti rreéc)f“f afs g'n{ﬁnoeﬂgssgq% %f Sé’ﬂ""g d&ﬁpfﬁwgﬁcgé‘fed?%e%?&cool ed
to room temermmm@nch Quelatr canies, S&d@@dentﬁwng eBadueousffaity gespinmtiat € was
filtered off, wasbrRMheWahtaiRhEleodd Pl %mag{agrzstmqgregmsamﬂ lica gel colum

wi th cycl ohexane/ et hyl acet ate as el uent

3- ani no- 2¥2- ( 2- f | SHAPBHIRERS/('5Ctg! NG YREAN: Hﬁ?q'\ﬂm%d'spemr]g-a%lwne@ﬂewmntr| le as
| i ght brown solchflier iBefAINRifidd B hedbddtal: c{alwelri}na%a; nofmalfy SAal; Wg.m 11 ny
(0.032 nmol ) 3-am no- 24%%%? or@-ﬁ?rgn I@ 11, 8}.tﬂépht hyrij di n- %/11-

i soni coti noni t (1€ ARG osorde 7¥e 63957t S2PINIFAIE VAP0l was
treated w th 1Gupdosdwefdims.conebliagdnd withdraghlfsopposgitaiay fromtthéfdrmhs. The reacti on

;n; xtur e 23?gvg5&5@oﬁseq.sbasﬂgxxgsaﬁnw.veggérwswa B pBLRPBE &Y ¥§a HPLC

phenyl ) 4128] naghxtHprinta PR 2m@Esypyr i do[ 3, 4- d] pyri mi di n- 4-yl ani ne for mat e;
HPLC/ MS: 1.47 mn, [MH 369. WD 2012/ 000595PCT/ EP2011/ 002692 90 Exanpl e
15 - Synthesis of Co on of 198 ng (0.50 nmol)

3 (2- 11 vor o phemyINaAS s A Fiemicat St (61 e PwSystpn of Anbeebsutiey 11 i ne
(synthesis see cempogiiops Ghd/arthair3dcentra( drepdratiomslchmbridedrocessing steps on

T o ehr Yo 2oy e A ool AL i 2 )
t hr ee 25 ofthe invenion into a dosage form suitable for administration to a patient in need of

such a treatment. Usually, the transfer of one or more compounds of the invention

into such a dosage form comprises the addition of one or more compounds,

selected from the group consisting of carriers, excipients, auxiliaries and

pharmaceutical active ingredients other than the compounds of the invention.

30 Suitable processing steps include, but are not limited to combining, milling, mixing,
granulating, dissolving, dispersing, homogenizing, casting and/or compressing the
respective active and non-active ingredients. Mechanical means for performing said
processing steps are known in the art, for example from Ulimann's Encyclopedia of
Industrial Chemistry, 5th Edition. In this respect, active ingredients are preferably at

35 least one compound of the invention and one or more additional compounds other



15days. The reaction m xture was cooled to roomtenperature and partitioned
bet ween wat er and di chl or onet hane. The organi ¢ phase was dried over sodi um
sul f at e WO 28124190594t ed. The resi due was chr omat ogr aphed POM/ER261i1/002582 gel
columm wi t h di chl oronet hane/ met hanol as el uent yi el ding

2- (2-fluoro-phenyl)-448- (2- nor phol i n4-yl - et hoxy) -i soqui nol i n-5-y1]-[ 1, 8] nap
ht hyri dine as colourless solid; HPLC Ms: 1.37 20mn, [MH 481. The

foll owi ng conpounds were synt hesi zed i gan anal ogous manner: Conpound 82
Conpound 86 25Conpound 102 Conpound 10330 WO 2012/ 000595PCT/ EP2011/ 002692
91 Exanple 16 - Synthesis of Conpound 26 and Conpound 48 B(OH) 2 1. A
slurry of 720 ntyar theg®mpawids of theriprantian wihich shave walvatds pPhasmageytical 48 g (4. 27
mol ) magnesi unwpém&e rp@ﬁé’rﬁm h@kab@armmm LaivR dgBR¥biheNthad thel codmpBiiganol

was stirred for errperature The reaction m xture was
diluted with 20‘Efrt¥‘en@¥enf'ﬂﬁ ‘%'B‘% Y& dRCPReE RS ed of f, washed wel | with water
and dried under vawmwmawehlthbmgo&rblrmmfestanleﬁshmlls- lcsa:bewiahlelsi capsidlegxi de as

[ | id; HPL i J
{5, 30 Mol I) 2. (P¥ eﬁsoP’a"“ 'ngﬁ‘ibil’,[‘% ‘ﬁ%h Sfigple fgrz{eé\%@ngra?nsi“g’%s@?@ﬁs%s g
(2.43 mol ) 5- bswtablef@- nmrﬁﬁwl-uss@wi;mlpnm@rezerebdvdéb@ﬁed op aqueeys fut®EY. nmol )
sodi um bi car bong:hﬁe%ressﬁgge%sa&qulglo% @lmﬁ%ﬁ@ran‘&%ltﬂﬁ’@foe@pfcgl 28 afe UNder

nitrogen. Then bis-(trip nyPosp i ne

pal | adi um( 11) - cﬁ'nmqnér-e%éfr@ Oéa%%ﬁs The cPRERUAR AT e VERIONRAY 0% ed for 16
hours at 80 C. -I;B@'nli’s@a‘éhdiﬂﬁaré%ﬂ(tbﬂtrlﬁapm%té‘s)ﬂﬁeﬂdof ExaipE)fdr &R e@iratioa oind
partiti Oned 30bet V\ﬁ {lon nﬂ\ di rgh lofls ﬁca 3 %ia Qestec?ﬁlsqa%mn%/ophanﬁens\é\as

dri ed over'9sodi [#fi° ‘iﬂ?rg?aéa vaporat eds "Tie T €& aae Was iy et ographed
on a silica gel assdtants swclths ldbraﬂ@htsr predryrdivey, n@bh%@bmﬂgﬂe&mrﬁgey@el di ng
2-(2-fluoro- phe@%% %s( §alt§%rhﬂc;d'f%ng %%s!n%ﬁ’&&bé&'ré @u#erxawéncél ngedit hyri di ne
as yel l ow solid; L [ M-H] . sol ution of 206 ny
(0.50 mmol) flavours and/or a plurallty of further active mgredlents for example one or more

2- (2-f1 uoro- phegydniind- (8 met hyI 2 oxy| soqw nol i n- 5- y1)41 8] napht hyrl dine in
1 m nethanol was % n;_ﬁ é %} Jale}s |h [?1’1 r% fe- The
mxture wa® stirre ebeéc'eeﬁtﬁc?é‘?orﬁ? § Bgaaenis s §aﬁ6?fr§' CHRE FUSERT [%Bn

m Xture was coole@rd (for examptean@p patentesal andpidall adtréndstratiorhanedoenot régactiith
\r/giﬂLH S?elptr:ile?ll me;[c%%o\’\@dss Jf'tlle nﬁ\'/’e%qorpffgr’exmg%tew Jegetmggﬁs %Q&yfizgl&cﬁ\glsunt er
2- (2-fl uoro- pheﬁwi)enelglwlwp'm@iaylewijlﬁ glyeie AtAcetaiss 9g'atingl cPotyErAesyri di ne
as light yell OWSGEWa%IIa(I:@se Eﬁ&ge'\/ﬁanrltoBgoﬂﬂh&or EtM’bhﬂ(mgﬁgstaﬂdﬁ N%%t 64RG, MHz,
DVBO 6 = 9.16 (dd, J=4. E %FMD“ %,J?Q,
1.8, 1H), 20 04 ('a%lstaﬁ‘vhwcs‘amf‘aéch) '“'°S§ Pé%Pa ad'°“?1a@’%’ calpjy phpsghatesyfor j-g. 3,
101.9, 1H), 7. 6%xédple &Bicibm ghidsphale 6ikalciom Bydyoger pbasphatd, madgr@asdim stedtatelH) ,

3t 2 1h) 7, ot gtiyms opadsh, hdtcodek, byoByBropiri b Hlaest; bl
mg (0. 31 rrrml) 2a(bRxfrhaibyieslhes pplyviayl pgrakigertecogiop vasejine.

15. soqui noli n-5-yl )fd[a,éweﬁl mép@gmﬁg Qgieﬂ% thdy B& R1dBY sBA dsdhdBodiBndntigilded Wi th
29 p1(0.38 nmmmol ) met hanesul oride and the resulti n%“oran e col oured

slurry was2%tir rsﬁﬂcheéra"‘iB'SHGﬁ’ngyﬁet'}VbBtﬁﬁcf‘e%'%‘fﬂ ROV ERYTRIdPNR1 3985 Fm| )
et hanol ani ne werdyirelaad ocashlttheresfcsuthtas Bodish wiginatavasixibidries inetidé osithd@ hour s

aF room t enper ah H'{}\gtéci;l\ dow-re[g\é\fia& %gr%ﬁgﬂrti%ngaengy lforlfggmgl (%I‘CBI t‘é?t SedB3ici

filtered off an e hrona raphed on a
silica gel col urmm syltsehqecpfgsqoh@smmmlgn stearate or calcium stearate and/or

512-(2-fluor o-pf@%l%ﬂm ﬁ/ﬂééanﬂgg%rdo@ésmré a&%heﬁwnﬁglmfm cosgy] v, §- 1-yl amin
e as yell ow sol ME
30 desired, are resistant to gastric leces For '(hIS purpose concentrated saccharide

solutions may be used, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, polyethylene glycol and/or titanium dioxide, lacquer solutions and
suitable organic solvents or solvent mixtures. In order to produce coatings resistant
to gastric juices or to provide a dosage form affording the advantage of prolonged

35 action, the tablet, dragee or pill can comprise an inner dosage and an outer dosage



1H NMR (500 MHz, CDCI3) 6 = 9.13 (dd, J=4.2, 2.0, 1H), 8.46 (td, J=7.9,

1.8, 1H, 8.04 (d, J=2.4, 1H), 7.84 (dd, J=8.3, 2.0, 1H), 7.73 (d, J=6.0,
1H), 7.50W0a012000859%, 251H), 7.45 (tdd, J=7.1, 5.0, 1.9, PCHEP2M188260In 2H),
7.17 (ddd, J=11.6, 8.2, 0.9, 1H), 6.96 (d, J=8.2, 1H), 6.51 (s, 2H), 6.35
(d, J=6.0, 1H), 4.10 (s, 3H),.

512- (2-fl uoro-phenyl) 41, 8] napht hyri di n-4-y1] - 8- net hoxy-i soqui nol i n-3-ylam n
e as yellow solid; HPLCOMS: 1.82 mn, [MH 397 1H NWVR (500 MHz, CDCI3) 6 =
9.38 (d, J=0.5, 1H), 9.17 (dd, J=4.1, 2.0, 1H), 8.48 30(td, J=7.9, 1.9,
1H), 8.08 (d, J=2.5, 1H), 7.95 (dd, J=8.3, 2.0, 1H), 7.49 (m 2H), 7.38 (m
2H), 7.21 (dddgordpdnkntme &ittd; bendBin theHprm 6fa78er(vdlppe]e\7er%e ﬂ)hber ﬁmeZG’/o(d J=0. 6,

1H), 4.41 (s, Q%Fon%néjcag% sg’ rated b an enterggl@&gr wlluc tg nds can_be or

wer e synt hesi ze AR anol ogous m npound 79
Exanpl e 17 - Aldtsé‘t%aﬁtif’\)é"@?ﬁloh@§h an{)ﬁ’ef@dﬁﬁ@umrm@nponemto passlintagt igtouine y of

536 nmg (2.00 ”HQ&c)engm(#tJﬂéJ&lﬂ@éﬂhﬁ@béEQe W-va%]aﬂ%?mamﬁ%lscyan%e dsdbenlch acid,

433 ny (2. 20 mmol ). 2-am no- 3- brono- benzonitrile (synthesis descri Sed in J.
B. Canpbel | an@Mfric AyerBRUEAIBIT suchypatergihintid mqgnums@f[ﬁ)wwgmgam@oz Ny
(0.27 zgmrml) smdumgbmmé@@mahewltms&h%at% a\shelladTacotailonesoiitiess ed to
80 C under ni tr n

bi s- (tri phenyl § %Jgtp?ll? rclglfpose Ipfezg)gra '%[(slﬁ”fh S%Ia%)erty ‘g& IR EL R CeMRser eact i on

m xture was st iaretald of bydrdypreouimsthat-cel@los®: phfhadate eare usexh Dye stutis er was cool ed
to room tenper gtgweﬁtsm RPAREd Hfe aa@%gdor dilRe c%§lweg§| @Segingl?ﬁ pitate was

filtered off, washed wat er and chromatograp on a I ca gel
25col um Wi th ('f&‘?m'ft?ﬁ%‘?{‘aﬁﬁé'} Ry P shaPEPEeLOMbIngliens of iaetivgicagrpound doses.

2- ami no- 342- (2- f | s@t=6te oahi@ﬂyd.t)sta[n&e&e]rsa@ahuhwlndran& -VBhaRR84ARh bfd | e as
colourless crys

(0.566 mmol) 31 t&%"f? f°§e+%'a'l\{ggf Sap p%%%ﬁ{?“ﬂ'i‘%ﬁ‘ﬁaﬁhmg?ﬁad’P'ff%Hm and >

30yl | -i soni cot idpnoni readtwéh drednok84compoiiritis 3fonenampld wataz vegetable dJIsmbenbylt anol was
treated with Oaﬂ:oﬁtﬁgtp'o@etﬁglbl% a%lssgélétrranrfbgﬁdeatg?y e%E Ia@?osgor tar%h r ealc;t I on

m xture was evaporated to dryness ¢hr omat ogr ap on a sl
col um wi toh di ERSBeDHREIGATRES (kT FrerRstrolgdmdeliyelftpagticelpr tablpts, Coa'fed tab'ets

812- (2-fl uoro- @_bm)éls)syrlipl‘a SlspaidiinBydrbgh d}sﬂpp&konealélrél@s?ealfbrrbn?eréﬂ am ne;
HPLC/ MS: 1.48 ni.n 400 6 =9. 12 (dd, J=4.1,

1.9, 1H), 8.44 at"&?lﬂ“s gl %?q‘?‘%"i'?p%l;bauy RS GERYSP BRI 002602 04
8.22 (s, 1H), Sudpéngibms, ethalgiods orlimplantsHire uZe®®r parentdld) admiin&fatioddand] =8. 3,
7 ab (tu, 37 grierts bgfroey Mloard @ sblorilep doicapd e fpgipate’” -
Synt hesi s20of CHipgdantorpen(alseke lvehilizedhangghe lypphjilizates Gbianed vdn BYusednfobe
synt hesi zed in e%@@ag,qg@y@dmﬁngf,nje@g,arppg@ralgns Synt hesi s of Conpound 30
and Corrpound 31 ( rrﬁea;%}e;ga?aglosn(s: t]n%lrcr:laateg car¥2:e sterilized and/or can contain excipients such
as lubricants, preservatives, stabilizers and/or wetting agents, emulsifiers, salts for
affecting the osmotic pressure, buffer substances, colorants, flavourings and/or
25 aromatizers. They can, if desired, also contain one or more further active
compounds, e.g. one or more vitamins.
Other pharmaceutical preparations, which can be used orally include push-fit
capsules made of gelatine, as well as soft, sealed capsules made of gelatine and a
plasticizer such as glycerol or sorbitol. The push-fit capsules can contain the active
30 compounds in the form of granules, which may be mixed with fillers such as lactose,
binders such as starches, and/or lubricants such as talc or magnesium stearate and,
optionally, stabilizers. In soft capsules, the active compounds are preferably
dissolved or suspended in suitable liquids, such as fatty oils, or liquid paraffin. In
addition, stabilizers may be added.

35



25 WD 2012/ 000595PCT/ EP2011/ 002692 95 Exanple 20 - Synthesis of Conpound
32 and Conpound 33 (reaction schene only) 10 Exanple 21 - Synthesis
of Conpouw 282/00p%acti on schene only) 20(-0 N 1 25C 3@CT/EPRPUCLZI6PPh3I) 2
NaHCO3 DMF/ H20 WD 2012/ 000595PCT/ EP2011/ 002692 96 10A slurry of 198 ny
(0.50 mmol ) 2-(2-fluoro-phenyl)-4-(8-nitro-isoquinolin-5-yl)-

[ 1, 8] napht hyri di ne (synthesis see exanple 6) in 1 m ethane-1, 2-diol was
treated with 326 ng (1.00 nmml) cesiumggarbonate. The resulting slurry was
stirred at 80 C for two days. The reaction m xture was cooled to room
tenperature and diluted with water. The resulting precipitate was filtered
of f, washed with Wapé«nuiafmm&%whi@n@@@gveaﬁmaosaﬁn%OQM PregetydvertInuPaY wi t h

di chl or onet hanedd Rt digstaled 38 Riikasttativi Slafli iNGude aqueous solutions, suitably
2-{542-(2-fl uoro-phenyl L% 8 %%Pht hyri di n-_4-y1F|ﬂ%o ui pol i n- 8-yl oxcméet hanol
as col ourl ess clfaygyraf SYupp)2 'S of o suspensionsaqnfl igyouigd emplRiens Wb ME . DVSO)
6 = 9.78 (s, 1Hjils sBchés adidnsekdilIsesdmd pil, EolionuBoi@ pednut dik;as Nell aslelixi@. 21 (td,

1550, 11, 7 el v Harmyly Aies 5 Ag0k Bipertle? susbyipd it €3 1
aqueous suspensions include synthetic and natural gums such as tragacanth,
acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-
pyrrolidone or gelatine.

Suitable formulations for parenteral administration include aqueous solutions of

10 the active compounds in water-soluble form, for example, water-soluble salts and
alkaline solutions. I n addition, suspensions of the active compounds as appropriate
oily injection suspensions may be administered. Suitable lipophilic solvents or
vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for
example, ethyl oleate or triglycerides or polyethylene glycol-400 (the compounds are

15 soluble in PEG-400).

Aqueous injection suspensions may contain substances, which increase the
viscosity of the suspension, including, for example, sodium carboxymethyl cellulose,
sorbitol, and/or dextran, optionally, the suspension may also contain stabilizers.

For administration as an inhalation spray, it is possible to use sprays in which

20 the active ingredient is either dissolved or suspended in a propellant gas or
propellant gas mixture (for example CO; or chlorofluorocarbons). The active
ingredient is advantageously used here in micronized form, in which case one or
more additional physiologically acceptable solvents may be present, for example
ethanol. Inhalation solutions can be administered with the aid of conventional

25 inhalers.

Possible pharmaceutical preparations, which can be used rectally include, for
example, suppositories, which consist of a combination of one or more of the active
compounds with a suppository base. Suitable suppository bases are, for example,
natural or synthetic triglycerides, or paraffin hydrocarbons. In addition, it is also

30 possible to use gelatine rectal capsules, which consist of a combination of the active
compounds with a base. Possible base materials include, for example, liquid
triglycerides, polyethylene glycols, or paraffin hydrocarbons.

For use in medicine, the compounds of the present invention will be in the form
of pharmaceutically acceptable salts. Other salts may, however, be useful in the

35 preparation of the compounds of the invention or of their pharmaceutically



=7.5, 1H), 7.41 (dd, J=11.5, 8.4, 1H), 7.33 (d, J=8.1, 1H), 7.21 (d,
=5.9, 1H), 5.11 (t, J=5.0, 1H), 4.35 (t, J=4.6, 2H), 3.95 (m 2H). Exanple
3 - SyntWwe=0r/659€onpound 40 25 A slurry of 184Pg#/RP201300268DI )

2- (2-fluoro-phenyl)-4-(6-oxy-[2, 6lnapht hyridin-1-y1)- [1, 81lnapht hyri di ne
(synthesis see exanple 6) in 1 m nethanol was treated with 135 35nmg (1.25
nmmol ) ethyl chlorofornmate and stirred for 15 mnutes. Then a sol ution of

97 202 ng (2.00 nmol) triethylamne in 0.5 m nethanol was added and the
resulting slurry was stirred at room tsé’rrperature for 16 hours. The reaction
m xture was treated with 2 N NaOH The resulting precipitate was filtered
of f, washed w btceptblersabsmGuitdtiopret ogeeapbeig aotepeabtd $4ite af GelcompduraBofmi t h

et hyl acetate/ ggt| i L ng

2-(2-f1 uor o- phﬁi‘h@%? @ﬁ'r‘%g‘lt ﬁ%@%‘éf“ﬁf’,"%%ﬁ%%ﬁﬁma? dPhEEMPAS SR o P pht hyri d e

as col ourl ess @1xjra apdutioppf the (gBmpourgdacaprding tathieinv@gtion viith aNddRitios00a MHz

DMBO) 6 = 9. 1944k Tidanl, o £ 4 (m 2H),

8.13 (d, J=2.2" 1%?%%3((:%?&?':%@& s‘%ﬂ)ga% h%&ﬁ%d?d%q%’djé‘g?”ﬁfréf?'é’, 1H), 7,62

(m 2H). .47 pethangsuphgnicpcyy, fumesic acid, maleigacid, susainip acig, apeticjagid, banaps ( d,

JC;6. 1, éHZl L EL aad,l&(asqaoﬁﬂ);mioacwlmneriaélcid, cS%bBlhib%Si:U%r pfﬁosgaamédm 44band
npoun reaction schene on e fol l.owi ng conpound can be

synt hesi zed i n%é’l&lheérﬁ8rleo‘6gﬂg?hr$a“f?ﬂﬁr° ?m(&o%mbeu'ﬂ\ﬂe"g%" %%&ﬁﬁf Bgly. ptpble

2012/ 000595PCT pEREGLA/0IREREerSdICsallece Sray iByublasli metf sdarmoundiuss and

Conpound 47 (1 ¢AGSh AP SNE BkMAE ¥arth metal salts,Eﬁggg%lno%ﬁ%nggmggggar%an be

synt hesi zed in an anol ogo us manner: 30Conp _
2012/ 000595 PCT ARSI MEA P S9abiorgsniadr ses 26 9-uaiemaneangopmGeithound 4 and
Conpound 49 10A slurry of 569 ng (1.42 mmol)

2-(5-chloro-2-flugpro-phenyl )-4-(2-oxy-isoquinolin-5- yl)41, 8] napht hyri di ne
(synthesis see e;gmhgr%ﬁc\éf’%cab‘?%p?ﬁa%%?rolaagﬁgn'\R}&%eq ?%@%@%F’U\?"E ingsMapy (1. 70
mol ) p-t ol uenesdivétenmaly roédione. dhe umadih¢rhip, the serhnt “efigrtis@bmbirdrme@s tisdti rred for

2 hours at roo re. : i . | am ne, wer e
added and the %ﬁtﬁ ﬁfbﬁé%&é Ogtpp%?%ge%rg%l %Eﬂtgﬁér:is“% E%Fg?g%rﬁ?%l%g?ra%@@! Wt er
was added!5 t he reEBoRSEAl PHIBTHS: Prstan. snimal er nranfthatisheinp srfuphtafedinatasteety wi t h
wat er. The resiadbsalhsr GAMEBL. CURARRREE, 81 BrmSithdrgubSdily eR I aMb i

et hyl acet at e/ net hanol as el uent ayi el di ng two isomers: .~ Conpound 4 (see
exanpl e 8) means any amount which, as compared to a corresponding s ubject who has not

542- ( 5- Chl or 0- Zecelvad saehpneuyt, yeblitShiapbtduytrdatth ent drheplllg; beoeptiondri n- 3- yl ani ne
| i ght 20yel | . i d: Y ] 401 1H NMR (400 MHz,

o0 3} 2 b, 167 Flab g a BReG e Bile B Mifenecl bl i8an it 5B 75

1H), 7.980d, adgangemantpf a disgape(qd disgrder. The e alsp igludesldjthid #8s@pe2. 0, 1H),

(7;18“(_51?] 4-] ;g Qmo&nt;eﬂédg%e to7en§§h<{emorr§$ﬂ)physzolgb7|caq ﬂllqcﬁdl.ll.:é'gd %era%eﬁﬁc 1H), 6.14

(efsf'éctive amount of one or more of the compounds of the invention is known to the
skilled artisan or can be easily determ.ined by standard methods known in the art.
The compounds of the invention and the additional active substances are

25 generally administered analogously to commercial preparations. Usually, suitable
doses that are therapeutically effective lie in the range between 0.0005 mg and
1000 mg, preferably between 0.005 mg and 500 mg and especially between 0.5 mg
and 100 mg per dose unit. The daily dose is preferably between about 0.001 mg/kg
and 10 mg/kg of body weight.

30 Those of skill will readily appreciate that dose levels can vary as a function of

the specific compound, the severity of the symptoms and the susceptibility of the

subject to side effects. Some of the specific compounds are more potent than

others. Preferred dosages for a given compound are readily determinable by those

of skill in the art by a variety of means. A preferred means is to measure the

35 physiological potency of a given compound.



30 100 Exanple 27 - Synthesis of Conpound 51 (reaction schenme only)
Exanpl e 28 - Synthesis of Conpound 54 and Conpound 55 (reaction schene
only) 10XO02BRAMPI9%e 29 - Synt hesis of Conpound 57 (reacPCHEPICHONSIDN] v)
The foll ow ng compound can be synthesized in an anol ogous manner:
10Conpound 58 Exanpl e 30- Synthesis of Conmpound 59 and Conpound 60
(reaction schene only) The foll owi ng conpound can be synthesized in an

anol ogous manner: Conpound 58 30 102 anple 31 - Synthesis of Conpound 64
and Conpound 65 1. A suspension of 3 m (2.0 mol)

5, 8-di br onoi soqui noline, 458 ng (2.2 mmol) 1-

25nmet hyl-4-(4,4,5,5-tetranet hyl41, 3, 2] di oxabor ol an-2-y1) - 1H pyrazol e, 849

ng (4.0 mmol) tri 'FBPIh@%‘éPdé@bl@hﬁé@Ft%Eﬁ :ﬁJethélﬁth&ﬁﬂarﬂé’d@cnﬁga(eQeQé?déﬂm|)
bi s(tri phenyl phosphi ne) - pal et hane

were stirred f oS BENGIHRPLS cﬁ%@ P%‘ﬂﬁ&eﬁm%ﬁﬁwabéﬁc “?"f’meP'éfé? ?%%?%r} re was
cooled to room megpﬁpaan|ﬁ;ngmffmhetk wirhén, Tédlentaaquife, Ibbeingedanihédeline) t r at e was
evapor at ed and i_fu [ a m
with et hygacet a‘% RV % ﬁﬁnofl g%tﬁ\%ﬁ\ﬂe% CQnﬁe %ﬁpsfﬂg&d%&l oa? Adr& ng neda)l
separately. Fi r@nn)ehw[eeaaresmblﬁ -cat, dog, guinea pig, hamster, rat, mouse More

8- br ono- 5- ( 1- ”E{arlatéiawspammlna& ¥ harh&RANARE] m&fensaa%e%oin%slt%s crystals;
HPLC/ M5 1.90 min, [ MrH| 90. Second eluted iso

5- br ono- 8- ( 1- rre?wmmi'ﬂabweéﬁ%?mﬂs PIngmpeRd far 83‘5‘§”S/%flh|“6\ﬁ/‘ dipg%eEr yst al s;
HPLCYNB (A 2.02 min, [MH = 288/290. 2. A suspension of 135 ng (0.47

nmol ) 8- bronD 5-( 1 ui.nal in 47
nmol ) 2- (2 fl uor olrﬁﬁesﬁe %4 osﬁﬁ%re{ﬁ%inﬂw%ugl 2ralte":"nzl8 gerng?iﬁ]cbv \Zécgi %‘%ﬁe ﬁg‘%&f%ﬁ
(0.56 mmmol ) sodpfifactbrpdiooepampieerbiba zfficadyrpf theXpatifiGimppHod Qengplipiedyert be was
heated to 80 C %Bdmélét‘;}??é}rera-m@fb cﬁh@alfﬁgth@QeQQ@e (m@bf)dlet on the time and
bi s(triphenyl pho gﬁ;ne - ad lori de were added. The reaction
m xture was sti FuEPfRIMINHralen o8 “?;ﬂexﬁt?t'@‘ rait dhey gk efiagminigition @diBe cool ed

to room t enper atisdage &ifh tPdE labinindsiaed, e prenacsaticl ca@nmsindios hoseviertylvame. The

organi ¢ phase V\%asrtlcu.xrléredclisorder to which the therapy relates. The specific therapeutic effective

dose for the individual patient can readily be determined by routine experimentation,
for example by the doctor or physician, which advises or attends the therapeutic
treatment.

in the case of many disorders, the susceptibility of a particular cell to treatment

20 with the subject compounds may be determined by in vitro testing. Typically a
culture of the cell is combined with a subject compound at varying concentrations for
a period of time sufficient to allow the active agents to show a relevant reaction,
usually between about one hour and one week. For in vitro testing, cultured cells
from a biopsy sample may be used.

25 Even without further details, it is assumed that a person skilled in the art will be
able to utilise the above description in the broadest scope. The preferred
embodiments should therefore merely be regarded as descriptive disclosure, which
is absolutely not limiting in any way.

Above and below, all temperatures are indicated in °C. In the following

30 examples, “conventional work-up” means that, if necessary, the solvent is removed,
water is added if necessary, the pH is adjusted, if necessary, to between 2 and 10,
depending on the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase is washed
with saturated NaHCO; solution, if desired with water and saturated NaCl solution,

35 is dried over sodium sulfate, filtered and evaporated, and the product is purified by



10 over sodium sul fate and evaporated. The residue was chronmat ographed on a
silica gel colum with ethyl acetate/nethanol as el uent vyielding

2- (2-f 1 UOVO-20REN99DF - 4- [ 5- PCT/EP2011/002692

(1- et hyl - 1H pyrazol - 4-y1)-i soqui nol i n-8-y1]-[1, 8 napht hyri di ne as
colourless solid; HPLOMS (A): 1.87 mn, [MH 432. 1H NWVR (400 MHz, DMVMSO
6 =9.19 (dd, J=4.1, 1.9, 1H), 8.83 (d, J=0.9, 1H), 8.60 15 (d, J=6.0, 1H),
8.27 (s, 1H), 8.23 (td, J=7.9, 1.8, 1I7—91, 8.17 (dd, J=6.0, 0.9, 1H, 8.11
(d, J=2.4, 1H), 7.95 (d, J=7.4, 1H), 7.91 (m 2H), 7.80 (d, J=7.4, 1H),
7.62 (m 1H), 7.57 (dd, J=8.4, 4.1, 1H), 7.47 (td, J=7.6, 1.1, 1H), 7.41
(ddd, J=11.6, 8h@matbgtaphylbl) silich gl by prepatdtive PIPLG.anBlorby arytyllisstisn. Mhepar ed:
2- (2- Fl uor o- ph -4~ 8-(1- = azol-4-y1)-

i soqui nol i n- 5- 3[{%*"‘%f%f"ﬁ“é‘é’%?f?iﬂaég"ﬁgFﬁi%??‘?%w solid; HPLO/ MG (A): 1.84
mn, [MH 432. 25 30 104 Exanple 32 - Synthesis of Conpound 68 10

¢l HO NaHCO, PdgedidttRBRimeR, ] d&iéiminatibh was d&ridd oﬁbgm@r:wi on of 2.11 g
(7.74 muol) 4-iodo-2H[2, 7] napht hyri di n-1-one (for the preparation see A
Zhang et %, J. Conb. Chem 09, page 916, 2007) and 3.08 g (11.6 mmol)

tri phenyl phosphi naPL@&YM®contitididFA:and 2.4 m (77 mmol ) et hane-1,2-diol is
treated with 2.40 ) mpl id | .azodi cay boxyl at e under
external 20 cooIi%%mno\é'tléhr?@gm‘?ﬁ%grdgz%ﬁ??ﬁé’ Ss(ngtgin?)rﬂ was stirred for 3 days
at room t enper at ugi@dienthd: Byt 8&# 1 @38® t hat had forned was filtered of f,
washed with tert. i wke PREAMhinet her and dried under vacuum

2- (2-Hydroxy-ethyl)-4-iodo-2H[2, 7] napht hyri di n-1-one as col ourl ess solid;
HPLC/ VB (1): 1. 208HPR A pRieH} 09584 formicacid 1H NVR (400 MHz,
DVSO) 6 = 9. 28 (deludst®: Bgetdrif)ile +80.84%(farmida&d 6, 1H), 8.13 (s, 1H), 257.47
(dd, J=5.6, 0.7, 1 4. 8 1H), 4.05 (t, J=5.4, 2H), 3.67 (t, J=5.4,
2H) . 2. Aslurry gl?_ge’i%'gfhfrgm%%ﬂ% nmol )

2- ( 2- Hydr oxy- et hympssispeoidescopyl postveanpddenyr i di n- 1- one, 166 ng (0. 55 nmol)

2- (5-chl oro-2-fl uoro-phenyl) 11, 8] napht hyri di ne-4-boronic acid and 50.4 ng
(0.6 mml? sodi um bi carbonate in 2 M DWVF and 1 nl water was 30heated to 80
C under nl%rogen. HTHe/MScanditigns®. 01 nmmol ) bi s- (tri phenyl phosphi ne) -

Eal | adi un( 1 1) - chl egtirge Wb?oﬁdd’@ﬁormﬁﬂeeR@aRri-%, MO0k 8lF2Was st i rrfedI for 58
ours at 80 C. Water. was .adde | e resulting precipitate was filtere
of f and washed wi 9rﬁd'\‘?\ﬁv\?§'ﬁ?— g‘%gtoﬁl@g?&due was chromat ogr aphed on a silica gel
colum wi th di chl tovorate: B®reVmmet hanol vyi el di ng

442-(5-Chl oro- 2-f - I Lo hyri di n-

354-y1] - 2- ( 2- hydr%'gg'q/{tg‘t'ﬁ?%?%gﬂ%z’?%rﬁ%%ﬁﬁhyr_i d in-1-one as |ight brown
solid; HAOQ MS 1€/gent By acefontaleni (04 Papm)ic aid. 1H NVR (400 MHz, DVBO) 6 =
9.50 (d, J=0.6, l&dveldhgth92fidlen J=4.1, 1.9, 1H), 8.62 (d, J=5.6, 1H), 8.27
(dd, J=8.4, 1.9, 1Hl, 8. 20 édd, J=6.6, 2.8, 1H), 8.08 (d, J=2.1, 1H), 7.95
(s, 1H), 7.68 (dd@3SJPECUOscypy;posivemoley 7 62" (dd, J=8.4, 4.2, 1H), 7.50
(dd,

Mass spectrometry (MS): ESI (electrospray ionisation) (M+H)"
25
List of Abbreviations and Acronyms:
AcOH acetic acid, anh anhydrous, atm atmosphere(s), BOC tert-butoxycarbonyi
CDI 1,1'-carbony! diimidazole, conc concentrated, d day(s), dec decomposition,
DIAD diisopropy! azodicarboxylate, DMAC NN-dimethylacetamide, DMPU 1,3-

30 dimethyl-3,4,5,6-tetrahydro-2(IH)-pyrimidinone, DMF NN-dimethylformamide, DMSO
dimethylsulfoxide, DPPA diphenylphosphoryl azide, EDCI 1-(3-
dimethylaminopropyl)-3-ethyicarbodiimide, EtOAc ethy! acetate, EtOH ethanol
(100%), Et,O diethyl ether, Et;N triethylamine, h hour(s), MeOH methanol, pet. ether
petroleum ether (boiling range 30-60°C), PPh; triphenylphospine, temp.

35 temperature, THF tetrahydrofuran, TFA trifluoroAcOH, Tf trifluoromethane sulfonyl.



5J=10.8, 8.8, 1H), 7.06 (dd, J=5.6, 0.6, 1H), 4.94 (t, J=5.7, 1H), 4.13 (m
2H), 3.77 (dt, J=8.1, 5.8, 2H). The foll ow ng conpounds were synthesized in
an anol ogs02012ép®5: Conpound 67 10 Conpound 72 Conpoun®@CTAPSHN{902602 75
Compound 81 15Exanple 33 - Synthesis of Conpound 76 and Conpound 77 106
external cooling with ice. The reaction m xture was stirred for 18 hours at
roomtenperature. The solids were filtered off; the filtrate was evaporated
and the residue was chronmatographed on-,3 silica gel colum with ethyl

acet at e/ net hanol as eluent yielding the two isoner separately. 5First

el uted isoner: 4-1odo-2-(2-norpholin-4-yl-ethyl)-2H[2, 7] napht hyri di n-1-one
as colourless crystals; HPLOMS (A): 1.05 mn, [MH = 386. 1H NWVR (400
MHz, DMBO) 6 = 9. 38e (Sntedtblbf albcid rdferencksard herdby) incdBpotted By reldtpncein 47 (d,
‘(];]5' gi-i) 1H)Sécgn8‘%%'f %@tg%??@%%\gemdn ig 'e?pgiaiggg inl}nl_(.!?ré dgt'ai?gy rglgénsJngie%bllongg 2.44

4-| odo- 1- ( 2- nor¢adipies-withydt; bdveyry bdiRg Fshrzfsdttinretodi ne as 10col our | ess
crystals; HPLCO/ M5 (A): 1.34 min, [MH = 386. 1H NWR (400 MHz, DWVBO) 6 =
9.41 (s, EFD, 8.88 (d, J=5.8, 1H), 8.61 (s, 1H), 7.70 (d, J=5.8, 1H), 4.63
(t, J=5.7, 2H), 3.56 (m 4H), 2.84 (t, J=5.7, 2H), 2.52 (m 4H. 2. A
slurry of 154 ng (0.4 nmol)

4-i o0do- 1- (2- nor phol i n-4-yl - et hoxy) -[ 2, 7] napht hyri di ne, 15133 ng (0. 44 nmol)
2- (5-chloro-.2-fluoro-phenyl )41, 8] napht hyri di ne-4-boronic acid and 40.3 ng
(0.48 mmol ) sodi um hydrogen carbonate in 1.6 ml DWVF and 0.8 nml water was
heated to 80 C under nitrogen. Then 5.6 ng (0.008 muol)
bis(triphéﬂylphosphine)-palIadiun(ll)-chloride wer e added and the reaction
m xture was stirred for 18 hours at 80 C. Water was added and the resulting
precipitate was 20filtered off and washed with water. The resi due was
chromat ographed on a silica gel colum with ethyl acetate/nethanol yielding
2- (5-chl oro-2-fl uoro-phenyl)-441-( 2-

nor phol i n-4-yl - et hoxy) 42, 7] napht hyri di n-4-y1]-[ 1, 8] napht hyri di ne as |i ght
yellow 25 7.27 (d, J=5.8, 1H), 4.78 (t, J=5.3, 2H), 3.62 (m 4H), 2.94 (t,
J=5.2, 2H)15 2.60 (s, 4H). 30 3. Aslurry of 154 ny (0.4 nmol)

4-1i o0do- 2- (2-nor phol i n-4-yl -ethyl)-2H[ 2, 7] napht hyri di nl-one, 133 ng (0. 44
mol ) 2-(5-chl oro-2-fl uoro-phenyl )41, 8] napht hyri di ne-4-boroni c acid and
40.3 nmg (0.48 mmol ) sodi um hydrogen carbonate in 1.6 mM DW and 0.8 mi

wat er was heated to 80 C under nitrogen. Then 5.6 ng (0.008 nmol)

bi s(tri phenyl phosphi ne)-pal | adi unm{(11)-chl ori de were added and the reaction
m xture was 35stirred for 18 hours at 80 C. Water was added and the
resulting ¥recipitate was 107 filtered off, washed with water and dried
under vacuum The solid was recrystallized twice fromisopropanol vyielding
442- (5-chl oro- 2-fl uor o- phenyl ) [ 1, 8] napht hyri di n- 4-

y1] - 2- (2- nor phol i n-4-yl -et hyl ) - 2H42, 7] napht hyri di n-1-one as slightly yell ow
crystals; HPLO M5 (A): 1.67 min, [MH 516. 5 H NWR (400 MHz, DMSO 6 =
9.50 (s, 1H), 9.21 (d, J=2.2, 1H), 8.62 (d, J=4.9, 1H), 8.22 (m 2H), 8.08
(d, J=1.9, 1H), 8.01 (s, 1H), 7.68 (ddd, J=8.7, 4.0, 3.0, 1H), 7.63 (dd,
J=8.3, 4.1251H), 7.51 (dd, J=10.8, 8.9, 1H), 7.04 (d, J=5.5, 1H), 4.16 (m
2H), 3.51 (s, 4H), 2.69 (m 2H), 2.46 (d, J=4.2, 4H). 10The foll ow ng
conpounds were synthesized in an anol ogous nmanner: Conpound 78 Conpound 91
Compound 98 Conpound 100 15Conpound 104 Exanple 34 - Synthesis of Conpound
69 A solution of 37 ng (0.10 mmol)

512- (2-fl uoro-phenyl )41, 8] napht hyri di n-4-y1]- [2, 6] napht hyridi n-1-yl am ne
in 0.5 mM acetic acid was treated with 20.4 ng (0.20 mml) acetic acid
anhydri de 3%hd heated to 80C. The reaction mixture was 30stirred at this
tenperature for 18 hours. The reaction m xture was cooled to room
tenperature and partitioned between 25% aqueous ammoni a and

35



di chl oro nmet hane. The organi c phase was dried over sodi um sul phate and
evaporated. The residue was triturated with tert-butyl-nmethylether yielding
N-{5- WO 2012/000595 PCT/EP2011/002692

[ 2-(2-fluoro-phenyl) 41, 8] napht hyri di n-4-y1]-[ 2, 6] napht hyri di n-1-yl | -acet am
de as 35brown crystals; HPLC/ M5 (A) 1.64 mn, [MH 410. 108 1H NWR (500
MHz, DMSO 6 = 10.81 (s, 1H), 9.20 (dd, J=4.1, 1.9, 1H), 8.91 (d, J=5.9,
1H), 8.39 (d, J=5.9, 1H), 8.21 (td, J:77.9, 1.7, 1H, 8.15 (d, J=2.1, 1H),
8.12 (d, J=5.9, 1H), 7.99 (dd, J=8.4, T 9, 1H), 7.62 (m 2H), 7.47 (td, J=7
.7, 1.0, 1H, 7.42 (m 2H), 2.28 (s, 3H . Exanple 35 - Synthesis of
Conmpound 71 O Exampis 10 Ol. N +CIlH C - NaH DM 15 A suspension of
551 mg (1.5 nmol) 5-[2-(2-fluoro-phenyl)-[1, 8] naphthyridin-4-yl]-

[ 2, 6] napht hyri di n-1-XI amine in 10 M DVF was treated with 108 ng (4.50
nmml ) sodi um hydr PYEhesis| ok selested compounds efithe inyeptiemper at ure. Then 356 ny

(2. 2?_ mml%) di {TEthﬂéfaﬂHngh?M&gis he{kﬁ@a%btbﬁarbasriit@@rﬁo@ﬁﬁﬂ ué@dt,the
reaction m xt ure wa irred for 18 h _at roomtenperature. e reaction
m xt ur e vés paft it ikB?Yaif%Sé’tf Lo 'f"iﬁd Y1 alﬂ@r‘?f"d’?b%%ldtﬁ‘ﬁ@c‘eﬁ’%thﬁ?egani c
phase was dri edompamdsdiffereniysul f ate and evaporated. The residue was

chromat ographed on a silica gel colum wth ethyl acetate/nethanol as

el uent yieldin

2- di met hyl ani ngN- { 8uthesis of [igflnanitbyrydine [ntergjedigiés hyri di n- 4- y1H2, 6] napht hyr
i di n-1-ylyacetam de 25as brown anorphous solid; HPLC/ M5 (B) 1.64 mn, [MH]
453. The foll ow ng compounds were synt hesi zed i n an anol ogous nmanner:
Conpound 3 30 EXpBPioh 270U 6 SPE b I BoRrbeY 409 Exanple 36 - Synt hesis
of Conmpound 110 and Conpound 112 1 To a solution of 19.0 g (125 mmuol)

3-ami no-isonicotinic acic nmethyl ester in 125 gl gthyl acetate was added

portionw se 29.4 ¢ 32262 nmol ) potasgi umtert,. bilty at&undewa+n6{ regen. The

reaction mxtur| s J[jeak@d™t o ?\faond\stl/r\r%d at @ hi's AN N

P ~ -

N NH, H,S0, N NH

, NaOEt (o} .
15 EtOH Na
OH Cl
XN T
| = = toluene | = =
N N~ "OH N 'N° CI
20

1. A slurry of 4.90 kg (34.5 mol) 2-aminonicotinic acid in 50 | ethanol was treated with

5.67 1 (106 mol) sulfuric acid (98%). The reaction mixture was stirred for 60 hours at

79° C. The reaction mixture was then cooled to 40°C and ethanol was distilled off

under vacuum. The residue was dissolved in a mixture of 45 kg ice and 55 | water.
25 Then 13 | aqueous sodium hydroxide solution (32% by weight) was added slowly
under stirring and external cooling to reach a pH of 7. The precipitate was filtered off
and washed with water. The residue was taken up in water, stirred for 1 hour and
filtered. The residue was washed with water and dried under vacuum yielding 2-
amino-nicotinic acid ethyl ester as colourless crystals; HPLC/MS: 0.99 min, [M+H]
167.
'H NMR (400 MHz, DMSO) & = 8.22 (dd, J=4.7, 2.0, 1H), 8.07 (dd, J=7.8, 1.9, 1H),
7.17 (s, 2H), 6.64 (dd, J=7.8, 4.7, 1H), 4.29 (q, J=7.1, 2H), 1.32 (t, J=7.1, 3H).

30

2.15.21(39.7 mol) of a solution of sodium ethylate in ethanol (20% by weight) was

35 diluted with 50 1 ethanol. Then 3.03 | (19.9 mol) diethylmalonate was added and the



25 tenmperature for 18 hours under nitrogen. The reaction m xture was cool ed
to roomtenperature and 400 m water were added. The organi c phase was
separ at edwvanrdiages%aqueous phase was extracted w th et hyPCRFPREH02%6A2
tert-butyl-nmethylether. Al organic phases were discarded. The aqueous ph
ase was acidified with 2 NHCl to a pHof 6. The resulting precipitate was
filtered off, washed with water and dried under 30vacuum yi el di ng

[ 1, 7] napht hyr|d| ne- 2, 4-di ol as col OUI‘|?§S crystals; HPLC/Ms (A): 0.86 mn,
[ MFH = 163. 1H NWR (400 MHz, DMBO 6 = 11.29 (b, 2H), 8.60 (d, J=0.5, 1H),
8.27 (d, J=5.2, 1H), 766(dd J=5.2, 0.5, 1H), 5.82 (s, 1H). 110 2. A
suspensi on of 2eding splutiorowasiglired[fdr, 17r]qqa§}hp¢fyrteirme|rﬁ§urg Fhei 30 ka(188 mi
1-butyl-1- met haq ?Xﬁmfn@rh&')‘tnﬁib'éHHTenyfés‘t@rv@%EElé@ TH FPARE RaVRSatbd RA§seE Wi th
15.1 g (52.8 nmo trﬁq@sw&&r“s oxybrom de. The reaction m xture was stirred

for 18 h at 85 and $9iAn wias st ks epwr@iire B PR AR FeliSdraditt e. | ce
?nfl 12 31 f5$% &ﬁuﬁ@awaécdﬁ&@'thnEte&(ﬂgﬁdzre Irlilﬁfjtrneawrt16mgurpralwdrpsmmge was
iltered o washed, wi t ried under v viel.di ng

D 4t i br ohor [ 1 PR te TR R Ll SRS WA DB . 5 16
min, [MH = 2a93]nzaphtmu(e43}carwnc SBORBY! eStetdisoclenéslt astlignt brswfigfyétals J=5. 8,

1H), 7.97 (s, QJ; {M5H 351H) . 10 3 A suspensi on of 924 ng (3.21
nmol ) 2, 4- dlbro Ine in 3. di oxane was
treated with 2. 8'9\“\4\?( a»d%l\é%@) %yé@dtﬁ%#ré%b?d‘“ﬁ%ﬁ Sdésv(ﬂ7tq A§: Brbwn

solution was stdsf gd, s 48 hepuooah, LI .1C2HThe1 eaet 1,@m)m xt ure was cool ed
to roomtenperature and 50% aqueous NaOH was added to adjust the pHto 157.

The resul #¥ng precipitate was filtered off, washed with water and dried
under vacuum3yheluety 062.43 by (it rbbh Ei- qlrwmmp[ﬂt,fk]yadhdiynd@eﬁwerbasylilciagihtetﬂyr own
cr {zt g'SS;( SHP'iE/DéV%Q%uI y s%?l_eﬂﬂacﬁg#dﬂ dwyal:i)%gél[lczgczd l_bﬁ*/?! AWL% g%h?i}qpasl\é_med QVBO) 6
7.30 (s, 1i—|) 206 hloursﬁatgél uThesrthe feactie %tU(Q}NWWﬁ? reﬂux for 1.5 hours,

4-bronmo-1H[1, 7¢]I|m@ah&|m3§0'lWaféT%n@8&>leﬁﬂd 81@2Afﬁﬁls(t9n&5atm@i4)9 kg aqueous
N (2-chl oroethyl) nmor phol.  ni vgth 261

mg (0.80 rfol) TSP fign g’ﬁd" ‘@9'9'85‘9,‘?ﬁ %ﬁeﬂ%‘(ﬁl}\r’}grﬁé Ped for 18
hours at room t gpwe adsuttieg sllime stiredddn 1@rhontsxdt &7 €. Mrpfapntatetwamfméreldeﬁmeen

wat er and 25di chI h r m

sul fate and evaffdi'’s ﬁgﬁk@ﬂegapggﬁdaﬁﬁer%%\éa%g %%m %E@qW%Yn%Z? ?L% gel

col um wi t h di cbdlaresetristales MrtHMSo0!- 1%191'reI[Mé‘r'it1591 eI ding the two isomers
separatel y. Firsgj f@llR%@@M'kéoﬁiaéom-n 61 (bs, 2H), 8.52 (dd, J=4.7, 1.8, 1H), 8.15 (dd,

4- Br ono- 2- (2- nor p oI|n- - I-eth )41 71na§hthyr|d| ne as col ourl ess

crystal s; 20PLC/ #E-§.4)8. 1), 922#?1‘1% H)g287 8447 301H NVR (400 MHz, DMVBSO)
6 =9 14 (s, 1H), 8.62 (d, J=5.6, 1H) 788(d J=5.6, 1H), 7.79 (s, 1H),

ci uted | somerd ARS8 GThs i el inasp - floy R sk s g 250

one as col our| ewith 615y sl 6050 mARL GhMEPhOME Oxschh@Bdemamﬂ stirett i} 1G0° @3‘87‘8@6 1H NMR
(400 MHz, DMBO) & dlagm dretd (@ wal=5. 3, 1H),
111 7.43 (s, 1H)Tﬁe fsalgg%hkspha@olut%n%s mle toto It_ﬁr’\'aezratgre k JW6 8 o).
2.5 (m 4Hp. 5. agde)} qury15dpl @93%"5@@("{’5‘ h!fro?ﬁqﬁrgo% by weight) was added slowly to
4-brono- 1- ( 2- WDF&BﬁlalbasnépMI wlﬁifehyé Jernbblaturd Wag Réyit byibiv AN € byaiaing Gbrelicery (0. 23

o) 2 (5 chl o, S RLoc e iy b ShIRE BLIMIE M g6 o
wat er was heat edodhmnsapl@tej rmlreporatleti rodjdiied URdervagu@n tayigld ZGefﬂchlm’m )
bi's-(triphenyl phpgﬁg}%h[ﬂ%)ni@@hour b GRleR HEECHRS & BaddlRdwanghddie reaction

m xt ure was stl and t he resultlng
preci pi t at3® was 'HiNMR488 Miizi CRRH) %@Hédd%Jfﬁ3V\7a? e1tH) arﬁ%(dﬁ'eé'@d”ué W)
10triturated w thyst pnrQHputyl met hyl et her vyi el di ng

412- (5-chl oro- 2- quoro phenyl) -

[ 1, 8] napht hyri di n-4-y1]-1-(2-norpholin-4-yl-ethyl)-1H[1, 7] napht hyrid
in-2-one as light yellow crystals; HPLCO M5 (A): 1.59 mn, [MH 516. 6. A
slurry of 31.4 ng (0.093 nnnol) 4-brono-2-(2-norpholin-4-yl-ethoxy)-

15[ 1, 7] napht hyri dine, 30.9 ng (0.102 mml) 2-(5-chloro-2-fluoro-phenyl)-

[ 1, 8] napht ¥g/ri di ne-4-boronic acid and 9.4 ng (0.11 nmol ) sodi um hydrogen
carbonate in 0.7 mM DMF and 0.4 ml water was heated to 80 C under nitrogen.
Then 1.3 nmg (0.002 mml ) bis-(triphenyl phosphine)-palladiun(ll)-chloride
were added and the reaction m xture was stirred for 18 hours at 80 C. Water
was added 20and the resulting precipitate was filtered off, washed with

wat er and dried. The residue was chronmat ographed on a silica gel colum
wi t h di chl or omet hane/ net hanol as el uent yi el ding

412- (5-Chl oro- 2-f | uor o- phenyl) -

T V' 1 T ) P T T T L T o



1H), 8.21 (dd, J=6.5, 2.7, 1H), 8.12 (d, J=1.1, 1H), 7.96 (dd,

1.5, 1H), 7.68 (m 1H), 7.60 (dd, J=8.3, 4.1, 1H), 7.50 (m 2H),

0 (d, ¥ez0r/ 000345, 4.68 (m 2H), 3.59 (m 4H), 2.82 (RCTAHRI11R0II2 (m

. 30 112 Exanmple 37 - Synthesis of Conpound 111 10 NaHCO,

PdC12( PPh3) 2 DVF/ H20 15 1. A suspension of 1.99 g (12.3 nmol)

[1, 7] napht hyridine-2,4-diol in 25 mM toluene was treated with 3.38 m (36.7
nmol ) phosphorus oxychloride and stirr (gd at 80C for 18 hours. The reaction
m xture was cooled to roomterrperaturg water, 7 m 50% aqueous NaOH and
di chl oronet hane were added. The m xture was fil tered, the 20organi c phase
was separ at ed, Egampld m\&ynthsddbmiﬁcerZa(ﬁe:hmrm‘Zélvapmhah;eﬂnyd]rabﬁlthy}gjine
2,4-dichloro-[1, 7] naphthyridine as Iight brown crystals; HPLC/ M5 (B): 2.43
mn, [M4-1-1] = 199. 2. Under nitrogen, a solution of 1.19 g (6.00 mmol)
2, 4-dichloro-[1, 7] fpht hyri dine, low2 25m (18.0 mmol) @ropyl formate and

84 nmg (0.12 | (tr| p ?th NEYCl, (AT B). | ad|| i -chloride in 24 m
DMF was treate i Iso uti 21—g— (34—l )X sodjA dnogen
carbonat@ in 12 n Wwater and th r*‘eactl onNakiClt ure was stir at 80C for 3

days. The reaction m xture was cool ed t o vyt enper at ur & afid partiti oned
bet ween di chl oronet hane and aqueous 1 N NaCH sol ution. The organi ¢ 30phase
was dried over sodium sul phate and evaporated. The residue was

clhr onat ogr ?ghed sBfitiéh 6fd. 95{@(59@ miGel ﬁmldéﬁdr@[ﬁadﬁédhhﬁﬁap@/ﬁmﬁb oafet a}_"eal_gs VE
el uent ieldin r t r| lne S _colqurless crystals

(B): 1. B4 ni n, Wﬁ“ ’&fiéé‘%‘bmk%ﬁ’g’ So 01"1"2‘0%0%“42 mol )

2- (2-f1 uot- phenydbpnqt&;n81]0ﬁanpfﬁlMWanctﬁ0rvadatéyomasmeeteaao d0° Gondrmgrogéh. 40 ol )
4-chloro-[1,7] eamgf%b'nmcme?9aﬁph%ﬁy|5%sgmne§0p8agg@r)\wgemsﬁﬂ@vt%’59&%” carbonat

in1lmM DW a nitrogen. Then 5.6 ng
(0.008 nmol) bP%d themipremAashtapier Hehrs 340 e iate1 was adged tothe ractimr e added

and the reacti aiuiFeshdiie m.tatelwasemlermroﬁlﬁ.ebwva%u% a%@ derysWhiz6§ was added
d with water and

and the resul ti reC| ta d off,

dried. The res?ﬂ'ﬁgo " L“&h@f%?%ﬁﬁ%&% orp-Rijepyls Bd'éﬁphg‘éﬂ"ﬂ%aﬁmth et hyl

acet at e/ mét hanslightip yatbwen/stas; BPUCHAS: 2.49 min, [M+H] 293.

4[2(2f|uor01 8 d [ r e as |ight
ow cr yat al < N (g e DERIN i) Tonslag Szl b SR NS e - oveo

9.57 (s, 1M9, 11d), 837 (4. J3&48. 237 1ﬁm8109(d24r1(61dH) J56.(dd. J‘f89,4.2_H)H) 8.54 (d,

. 8,

1H), 8. 2@6%&&'1 J=1£F'7493 2k, ?H) 32Hb(dc8Jl1'lo§d3-8~1H? 1, 1H), 7.98 (d, J=4.3,
7.91 (dd, 1H), 2°(m 1H), 7.58°(dd, J=8.4, 4.1, 1H),

47 (m 1H), 7.41 (m 2H) 15Exarrp|e 38 - Synthesis of Conpound 113 30
A sl urddy of TB@&nmng dorpbuna®WeredyathéHsea-if an Z:}am@gabi thhéﬁ ne and 943 ny

1 62 mol) ma

2- pr opanol vvasgs |°rrcr’ eéﬂa 4083 B%%R%Q?p@%y"&me”rﬁp &%C?I‘géﬁ" Ml 'leé’gwas cool ed
to roomtenper atth@O*aﬁ&ﬂWrea’hwl)\M 6}ﬂa®‘ahmda\teeid|P|SbMSumZQamnMMalH]eZ@ol ution.
This m xture Waschirs @q\@t:ﬁgrotweﬁﬁ) ﬁ%mafphm%zﬁe GiPEcHSIIUCmRNRRR) ¥ps washed
wth saturated sodium chl oride so

4-Chloro-2-(3-trifluoromethyl-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.49 min, [M+H]
25 309

4-Chloro-2-(2-fluor-5-trifluoromethyl-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.52 min,

[M+H] 327

4-Chloro-2-(2,4,5-trifluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.45 min, [M+H]

295
30 4-Chloro-2-(2,5-difluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.31 min, [M+H] 277

35



114 dried over sodium sulfate and evaporated. The residue was

chromat ographed on a silica gel colum wth ethyl acetate/nethanol as

el uent yiNEPA@PRYPOASIShI or o[ 1, 7] napht hyri di ne 7-oxi de as sPCHRPRIIHNZA sol i d;
HPLC/ MS (B): 1.38 nmin, [M+11l] = 181. 51H NWR (400 MHz, DMSO) 6 = 8.98 (d,
J=1.7, 1H), 8.91 (d, J=4.8, 1H), 8.36 (dd, J=7.3, 1.8, 1H), 8.10 (d, J=7.3,
1H), 7.82 (d, J=4.8, 1H). 2. A suspension of 205 ng (0.76 mmol)
2-(2-fluoro-phenyl)11, 8] napht hyri di ne- 4gboronic acid, 131 ng (0.73 mmol)
4-chloro-[1, 7] napht hyri di ne 7-oxide and 76 ng (0.91 10nnDI) sodi um hydr ogen
carbonate in 2 mM DW and 1 ml water was heated to 80 C under nitrogen.

Then 10 ng (0. emaieB) Syrihesis pf eiergi2dRvaiminyasingayiHiagiraphpyidinen| ori de
were added and the reaction m xture was stirred for 18 hours at 80 C. Water
was added and the resulting precipitate was filtered off, washed with water
and dried. The residue was chromat ographed on a silica gel colum wth

et hyl 15acet at e/ met ganol as el uent yi el di ng

442- ( 2- flgoro ph y 41 8]naphtny% YN, B yl]mml@mhﬂ]naphthy fi di ne 7-oxi de
as grey cPystal MBS {B) n ﬁén5|on of 119
mg (0.32 mmol) -~WNZ-tl uoro-p yI?%l 8]naph&hyh|d|n 4-

[1, 7] napht hyridine 7-oxide in 0.66 mi pyridine was treated wt .9 ny
(0.47 rmol ) 20net hanesul fonyl chloride. The m xture was stirred for 2 h at
80 C and then stirred at roomtenperature for 16 hours Then 115 ngy (1 95

ol ) propyl amRso| neocht%\ga%%mmgﬁcgro» tzﬂa gﬁd.mdsgz{%g@d or

hour at room tenp er was ction m xt the
resul ting'Breci pmoatﬁemeﬁaxsl - (tibuyistanngh-pyridipgdm e § %tQ'Pﬁﬂﬁaﬁ?érheaﬁd 1QBF°&H. The

residue was chroimt AgtbGeN §HePi7E@mgid. zszamﬁSl bi@.QtlnH 6§bh|ne) palladlum(ll)-
25di chl or onet hane/ net hanol  as_el uent r(] 2;}% rP %’1
[ 1, 8] napht hyr i dfftierigieyyere pddech ThempHS ?/“a? Fire 3‘?’1 at.50 § 86\/9"5‘38%'? fo
HPLC/ M5 (B) 1. 76° @Oiinan |[:MbEth] Trag8eciditalt NVAR (it4(20 oifHrashBY/B@E) ice-cold3olliéne( dd

T340 Ptalldih it iy P s eyl i (€

J=5.9, 1H) 7. 6M E(]mphgmyquamgray,fqlt Ixe{peedfes] UPLG-MP1)25 rgin IW+HH258) =5, 9 1H).
115 Exanple 39 J&%b? &ppr@?ﬂﬁww 3i1-|i5/ 29 (le A?%'H&rﬁ'\éﬁfsﬂedcﬂgga(ﬁo 0
mol ) 2, 6- napht hyr| di ne-1 aqueous OH sol ution was
treated with 5. 08 4=(%2bte WHDT?O fio ﬁ@ *&n&i“é?uﬁﬁﬁ% Yt of 145 Hotf 9 T 8o C.
The reaction m ¥lgng wapsEzOIIeN8DGs MePM.2 gaper=24. uHe, Brd.9AzmH)wat er were 20
added. The solid was filtered off, washed with water and dried under vacuum
yi el di ng 4-i odo-2H42, 6] napht hyr|d| n-1-one as brown ; HPLC/ M5 (B): 1.72 min,
[ MtH = 279, 1HEkap(emCSWHESIsDNE@—cfﬁora—Ziﬂuoaﬁpf(esyl) IF8Inapdthyedii-4;botdd)c. 8. 74
(d, J=5.2, 1H), %95 (dd, J=5.2, 0.8, 1H), 7.70 (d, J=4.4, 1H). 25 2.
Ni t rogen was bub Fed t hrough a suspension of 1.45 g (5.34 nmmol)
4-i odo- 2H 2, 6] napht hyri din-1-one, 3.48 g (10.7 mol ) cesium carbonate, 193
ng (1.07 mmol) 1, 10-@henanthroline and 102 ng (0.534 mol) copggr (1)iodi de
|n 10 m net hanol M subsequently was reacted akgys20C for 7 houfs in a
m crowave. The rleadtign Onixt ur e~wes d to room tenpgratule and the
solids wer? filteNedNo 0 he i lxafe 2 evaggé%P%g and™g Slphed
on a silica gel colum fh et hyl acet at e/ net hanot el uent y|
4- met hoxy- 2H42, 6] napht hyri di n- 1- one as col ourl es3Hrcryst al s; HPEC/ VB (B)
1.36 min, [MH = 177. 116 3. A suspension of 116 ng (0.66 mmol)

4- et hoxy 2H—[2A6;|r} blhgrd db R rim@NSchiBrok-Blenhd-9meks was treated with
0.12 m phosphor usuﬁ)y)im odréﬁ de and psfl rroe dglcor 18 hou%@g@ 100 C. The

reaction m xt uré! Wa@pfﬁwp@a .80 8 6 PERD biszRinacelatertipasRly Y19t 3 ¥he 0%kt ween
aqueous 2 ¥ Na%mﬂpaagémln%&mé iharoen! THFevAI1@aRd o BOraS endevairoger. Elerover

di | f at t h phed I
Gel col um vi ¢ h B0 AR QLD a e by RaRGT Tan ey o Ry S Fch PRrg s
met hoxy- [ 2, 6] napid Ifeyctiodmmauasmaslstngm foy 1§ bbdreat 800IC. The HRLUE: MBS CB)edt019 m n,
[ MF11] 195.

>

room temperature and saturated sodium chloride solution was added. The mixture
was stirred some minutes at room temperature. The precipitate thus formed was

35 fitered with suction, washed with water and THF and dried in vacuo. It was obtained



10 4. A suspension of 137 nmg (0.51 mmol)

2- (2-fluoro-phenyl)41, 8lnapht hyri di ne-4-boronic acid, 99.3 ng (0.51 mmol)
1- chl or o-woret2M9839s[ 2, 6] napht hyri di ne and 7.2 ng (0. 010 PEwFEHPR011/002692

bi s-(tri phenyl phosphi ne)-palladiumIl)-chloride in 1 mM DW and 0.5 m

water was heated to 80 C under nitrogen. Then 51 ng (0.61 mmol) sodium
hydr ogen carbonate were added and the reaction m xture was stirred for 40
hours at 80 C. 15Water was added and the resulting precipitate was filtered
of f, washed with water and dri ed. The Yesi due was purified by preparative
HPLC yi el di ng

2-(2-fl uoropheay$ Fhidro(2Afuret-preyh-[ 12§]6dphitpyhitiing-AHraniclacid ds grenegibs MRC-di ne as

slightly yello ﬂh;,_g,BogiPLC/ M5 (B) 2.49 min, [MH 383 1H NWR
(400 MHz, DI\/SO /3 (d, J=0.8, 1 919(dd J=4.1, 1.9, 1H), 8.68
20(m 2H), NVR (49&'71**9 DNIS®) 5 £19)12 (@d.1574(1l 1.9 H3), 8.951+{2H) $.851d¢.dd, J=8. 4,

iH? iH)25 (7 60J=€ems MH)FZ@ES(MS?, J?Zsﬁn(&d]@hscgl'by 17H4§8MFI 2H)7Adt 6, 8.2, f
S, a - yntnesi s o nmpoun suspenS| on O
227 my (@ 75 rr?FH))/'%)%% TH).

2- (2-fluoro-phenyl)-4-(6-oxy[ 2, 6] napht hyridi n- 1-y1) 11, 8] napht hyridine in 2
m pyridi ne wa N nzo chloride. The

m xture was stl%r"%éo 8%&? %41#1&'"% \fvgrgmg'% Sézrfef)je'? 3% 3?%0901"%&?”5?”2 m (15 mmol)
propyl ami ne weRd6-Méthytbyadie2tyhd1, Blparithwidine ¥itorenix aeid,dHRUGSMSt 1.07 méh, f or 16
hoursat room t agpgrgsure. V\at er was added to the reaction m xture; the
resulting precipitate was fi ed off, washed with water and dried. The

resi due Wds ch?dﬁﬁf“ﬁ@r%m%ﬂoﬁﬁth)ﬁ %‘FPY')CE Slnaph htidind-RPFoRic acid; HPLC-MS:
di chl or onet hangi+mgtadanol as el uent yiel ding 542-(2-fl uoro-phenyl)-

5[ 1, 8] napht hyr 4-y1] -2H4 n th 1- one ow_Cr stal S;
HPLC/ VB (A) Zgég ;0ud 4\)?»’]31“"%58811 @Eﬁp '"e‘g‘ °’°"§ﬁ%t%g'§’f-§%‘6$ 1d8rFEi und 62

20 1. 200 ngy (&Mﬁﬂaﬁﬁol) of 6-am noi soqui noline were disolved in 20 m of
acetonitrile. 239¢hBR. mny(l)lﬂi’afpnéﬁﬂmy}dnﬁ’é-4 BolhRIEBMCAPLE rMsd?M\ﬁsz gdded. The
reaction m xture was stirred room tenperature e reaction

m xture wW&s evaporated and di chl oromet hane was added. The organic phase
25was washed wi.kh s@itRésiabtifisinicethpodrds ng of 5-brrono-i soqui nolin-6-ylam ne
were obtained; HP LM (B) 1.00 min, [MH 224. 2.

542- ( 2- Fl uor o- phenyl ) 41, 8] napht hyri di n- 4-y1] -i soqui nol i n- 6-yl am ne was

obt ai ned usi ngExameplest 1Rydtheeis of Corepbund 1exanpl e 6; HPLC/ MS (B) 1.48 mn,

[ MMH 367. 30 Exanple 42 - Synthesis of Conpound 66 The title conpound
1-[2-(2-fl uoro-phenyl) 41, 8] napht hyri di n-4-y1]- [2, 6] napht hyridi n-3-yl am ne
was obt aid®ed from 1-brono-|[2, 6] nayri din-3- 118 ylanmi ne andH

2- (2-fluoro-phenyl) (P;HL28] napht hyr e-4-boronic acid using net
described in e HPLC/ M8, gA) 1. 66 niagL (PP, HNaIBBE 1H NVR

(500 Mz, DMVBOU 6=

-_c9. ¥l ofy, 8. %Q—H—el—l-H)—& 12
3H), 7.66 -7.54 YmN2 .50 - 7.@@ TomBu k. 9=9.80 IH 16.97 s,
51H), 6.56 (br, 21H)F [ N
25 F
A slurry of 363 mg (1.20 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-
boronic acid, 384 mg (1.00 mmol) 1-benzenesulfonyl-3-iodo-1H-pyrrolo[2, 3-
clpyridine (synthesis described in WO2006/052568) and 111 mg (1.32 mmol)
sodium bicarbonate in 2 ml DMF and 1 ml water was heated to 80° C under
30 nitrogen. Then 41 mg (0.05 mmol) bis-(triphenylphosphine)-palladium(l1)-chloride
were added. The reaction mixture was stirred for 2 days at 90° C. Water was then
added to the reaction mixture and the resulting precipitate was filtered off. The
residue was purified by preparative HPLC yielding 2-(5-chloro-2-fluoro-phenyl)-4-
s (1H-pyrrolo[2, 3-c]pyridin-3-yl)-[1,8]naphthyridine formate as colourless solid; HPLC-

MS: 1.57 min, [M+H] 375.



Exanmpl e 43 - Synthesis of Conpound 70 20 The title conpound
2- (2-fluoro-phenyl)-4-(6-net hoxy-isoquinolin-5-yl)- [1 , 8] naphthyridine was
pr epar ed Wei2o/wb@smet hods descri bed i n Exanpl e 6; HPLCPRE/EPA)11D02632 i n,
[ MFH 382 1H NMR (500 MHz, DMBO 69.35 (d, J = 0.6, 1H), 9.15 (dd, J = 4.1,
1.9, 1H), 8.43 (d, J 9.1, 1H), 8.28 (d, J = 6.0, 1H), 8.20 (td, J = 7.
1.8, 1H), 7.94 (d, J 2.4, 1H), 7.85 (d, J =9.2, 1H, 7.74 (dd, J = 8.
1.9, 1H), 7.65 - 7.56 (m 1H), 7.53 (ddg J = 8.3, 4.1, 1H), 7.47 (td, J=
7.6, 1.0, 1H, 7.40 (ddd, J= 11.6, 8.3, 0.8, 1H), 7.00 (d, J = 6.0, 1H),
3.86 (s, 3H). 30Exanpl e 44 - Synthesis of Conpound 85 The title
conpound N-{ 54ZH(MR|(2 MHBHINGP) D T 18PR & HMFI0de-Ja4311 FPsBHub Ad(S AHB-
ﬁ} éf‘cet ﬁ{n’hde_ e gila,t _@fiar_u_e,d .95,1f1fl-lﬁr8.2?5(‘(6%$’=|5f%1 hiaN82b (@ 18h)( 8.1{4!(&@&@._:213@0%13% L
, 8] napht hyri di n-4- -1 i_n-6-yl am ne using acetic acid anhydri de;
35HPLC/ M5 (A) 1(!’Y1§Hh1>§rf’],° ([’I\/%I%uéggg 7%1(5%‘—_1;& 1%61'4@)'- Synt hesi s of Conmpound
117 1. Aslurry of 900 ng (0.50 mmol)

2- (2-fluoro-ph =4-(2- OXY- ] i in-5- - [1,8] naphthyridine in 5 m
2- pr opanoP vvaseﬂi%éqoé”c'ﬁ%%ﬁ%ﬁb%gfg#%?{fs%ec?n%ﬁ}%goﬁié'?‘aceti c 20acid (38 - 49%
and the reacti oBompound BeHRES-MS:i r§8adinf I+H180%hour s at room t enper at ure.
Sat ur at ed sodi ugy hyd,a@gn carbonate sol ution was added to the reaction

m xture. The prem%ltate was filtered off, washed with water and dried. The
filtrate was ex¢?®eewd %% t h di chl oronet hane, the organic phase was dried

over sodi um sul ¢ghpomadsevapor ated. The residue was conbined with the
precipitaag and

9,
3

Compound 96
Compound 97
Compound 101
Compound 105
Compound 108
15 Compound 120

Example 6 - Synthesis of Compound 2

B(OH),
20 N SN PdCL(PPhy), NaHCO,
P cl o+ Z
N N
Br DMF/H,0
F
25 A slurry of 151 mg (0.50 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-

boronic acid, 84.9 mg (0.40 mmol) 5-bromoisoquinoline and 44.4 mg (0.53 mmol)
sodium bicarbonate in 2 ml DMF and 1 m] water was heated to 80° C under
nitrogen. Then 16.3 mg (0.02 mmol) bis-(triphenylphosphine)-palladium(ll)-chloride
were added. The reaction mixture was stirred for 18 hours at 80° C. Water was then

30 added to the reaction mixture and the resulting precipitate was filtered off. The
residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 2-(5-chloro-2-fluoro-phenyl)-4-
isoquinolin-5-yl-{1,8]naphthyridine as colourless crystals: HPLC/MS: 2.10 min,
[M+H] 386.

35 'H NMR (500 MHz, DMSO) 6 = 9.50 (s, 1H), 9.19 (dd, J=4.0, 1.8, 1H), 8.42 (d,



25 chromat ographed on a silica gel colum wth dichloronethane/ nmet hanol as
el uent vyielding

2- (2-f 1 uOVO-2p12N89395 - 4- ( 2- oxy-i soqui nol i n-5-y1)[ 1, 8] naphPh¥MEPAINBIBIDXI de as
yellow solid; HPLC/ M5 (B) 1.91 mn, [MH 384. 2. A suspension of 124 ny
(0.325 mmol ) 2-(2-fluoro-phenyl)-4-(2-oxy-isoquinolin-5-yl)-

30[ 1, 8] napht hyridine 8-oxide in 0.7 m pyridine was treated with 86 pl(1.1
nmol ) met hanesul fonyl chloride and the resulting solution was stirred for
18 hours at 80 C. The reaction nixture%as cooled to room tenperature and
230 mg (3.9 mml ) propyl am ne were added and the resulting solution was
stirred for 20 Jh@artH)a& 38 @hox8.emMpipraa2didd, J=B& 2r7eaHI iB@7 (8] JN T eHWADS5

partitioned be 3 t e, r.gani was
dried over sodlt(ctyjﬁgfs)% “Zn’g” é‘gpgr 28(%3 ﬁ%gs +he éZIsgge ﬁﬁd ?gﬂ%d

chr omat ogr aphed=%Aa. 4! s1|"l)|7c%9 g8l J-d@l7u$rﬁ Witk ﬁzﬁt(chy/FGQCé‘d)at e/ met hanol as

el uent yielding 5-(1-am no-isoquinolin-5-yl)-7-(2-fluoro-phenyl)-

[ 1, 8] napht hyri di n-2-yl am ne as yel | ow crystals HPLC/ M5 (B) 1.57 min,

[ M+11] 382. 1H%W°E'§bt?msyntﬁﬁs€9)d analpgegel y HR.CMS: 1&?1)“'" MHj 36d, J=7.9,
1.8, 1H, 7.71 5 (d, J=6.0, 1H, 7.64 (m 2H, 7.53 (tdd, J=7.2, 5.1, 1.8,
1H), 7.50 (d, Jz=2.4, .40 (t =7 .7, 1.0, 1H), 7.34 (dd, J=12.1,
8.7. 1H), 7.31{’(5&‘?%\1%"%’.#%,[2'%PBP%“%T'SB""({%‘? follgying %‘?%T“{‘gg,wﬁfﬁ)s}’“‘é‘g%d(d J=9.0,
1H), 6.32 (d, &adogpuslyH). Conpound 114 was prepared simlarly: HPLC M5 (B)
1.41 mn, [MH] ( )6 8.73 (d, J=5.7, 1H), 8.24
o L c:oﬁ?p%undlﬂﬂﬁm@'\ﬁs 599mh44ﬁm %9 e (4 3260 1n Te8(d
J=2.3, 1H)0 7. §4?"7(Pﬁvnd1% HPtcs‘éS(1n?3'nﬂ)lM*ﬁ1§é3(s 2H), 6.95 (s, 2H), 6.77
(t, J=6.4, 1H) Cofpdbnd sh; HPEG-Ms: 2ld) minEpe)lee7 46 - Synt hesis of Conpound 116
15 C 20 121 1. A solution of 5.17 g (20 mmol)

4-chl oro-2-(2-fluoro-phenyl )41 , 8] naphthyridine in 40 m chl orobenzene was
treated wi th 2.UsHgrd-bro@O-furpid|3)clipridive r(mmthnsis ldesdtrieed ihes . &BioGini dthae Jr eact i on

m xture was sti t t b nmxture
was cooled to r%gér?ngctgl Cg%}gszt}r Z@@E"Z‘ﬁ’;ggl gur@rﬂﬁ% ﬁypiérggdéae%%og l(JJIS‘(I\/ashed

wi th 5chl &oberﬁ‘ﬁ’éﬁe"”sT% miadMati3%as partitioned between dichl or omet hane

and saturated $RMgWBExEBARRNIsCAIMRANRICRNPRLM |ORas hitheSk&PRfogBl@pe Was
dried over sodl# 3 ,;;19070rat ed. The residue was chrorrat ogr aphed
1t Toriihatyaf Gy

on a silica gel

6- br omo- 4- chl onsind-SRethbisonuinginehylbming IC@hpraph Rhyak djmitesasd yrdidgposigr yst al s;
HPLC M5 (A) 2. [ 0 2. A suspension of 1.69 g (5.00 nmol)
6- br ono- 4- chl o%@’??sﬁ(ﬁﬁéﬁﬁ%n@l) [1, 8] napht hyridine, 1.04 g (5.00
mol ) 1-n&t hyl-4-(4,4,5,5-tetranmethyl[1, 3, 2] di oxaborol an-2-y1)-1H pyrazol e,

2.12 g (10.0 mm!e}out)mnge%a&ﬁuyWemﬁme%mhésniéamgl%&slyn 10 m
1, 2- di met hoxy- et hane was heat ed under nitrogen.” Then 15105 ng (0.15

mol ) bi s- (tri pRERIBhYs bhiHHEY>: &aml'ﬁ'& W‘ﬂ?? chlori de were added. The

reacti on m xt urdempasnds3g; HPed/MG: 188D rinf [M+H2 38YyS under nitrogen. The
reaction m xtur I r re; water was added the

resul ting premcg’ﬂ%ﬁneoc{‘/)\}gs Cf“?ser1(e)‘%rn1\5e[ %V\ﬁshed with water. The residue
was dri ed?underCopwounshtzand crystal li zed from acet one/ i sopropanol yi el di ng
4- chl or o- 2- ( 2- fdokipblndaenyl ) - 6- (1-

20met hyl - 1H pyrazol 1)41 naphth ridine as off-white crystals; HPLC/ M5
(A) 2.35 min, '?3%))“5‘34&}%&538% i HHbF 48105 g (3. 68 mml)

4-chl or o- 2- (2 fdoumbonqotmenyl) 6- (1- met hyl - 1Hpyr azol - 4-y1) 41, 8] napht hyri di ne,
1.22 g (4.78 mzpln) bIdS i nacol at o-di boron and 1.08 25g (11.1 mol)

anhydr ous pot assi Mm'acetate in 8 M THE was heated to 80 C under ni trogen.
Then 52 n3p (0. @pmhpawesd 319bi s- (tri phenyl phosphi ne) - pal | adi un(I1)-chloride
were added and the reaction mxture was stirred for 16 hours at 80 C. The
m xture was cooled to roomtenperature, treated with 0.3 nl acetic acid and
stirred for 30 mnutes at roomtenperature. The solids were filtered off,
washed successively with 30 water, THE, water and THF. The resi due was
dried under vacuumyielding [2-(2-

fl uor ophenyl)-6- (1- net hyl pyrazol - 4-y1) -1, 8- napht hyri di n-4-yl ] boronic acid
as black olid; HPLO M5 (A) 1.77 mn, [MH 349. 122



acid and 14 ng (0.02 mmol) bis-(triphenyl phosphine)-palladiun(ll)-chloride
in 2 mM DWW was heated to 80 C under nitrogen. Then a solution of 101 ny
(1.2 nmolWyogetyaemo9fydr ogen carbonate in 1 nl water was REAFR201TIHB26P2act i on
m xture was stirred for 3 days at 80 C. Water was then added to the
reaction mxture and the 5resulting precipitate was filtered off. The

resi due was washed with water and dried under vacuum yi el di ng

2- (2-fluoro-phenyl)-6-(1-nmethyl-1H pyragol - 4-y1)-4-(6-oxy[ 2, 6] napht hyri di n-
1-y1)41 , 8] naPhthyridine as grey solid; HPLC M5 (A) 1.73 mn, [MH 449. 10
5. 55.4 p1(0.72 mmol) net hanesul fonyl chloride was added slowly to a
suspensi on of Xexample o HONesISf Fompound 5

2- (2-fluoro-phenyl)-6-(1-nethyl-1H pyrazol -4-yl)-4-(6-oxy[ 2, 6] napht hyri di n-
1-y1) 41, 8] napht hyridine in 1.2 gr, pyridine. The®m xture was stirredofor 1
hour at room tenpeygfure and 4h&h 4 Oonl gegopyl gmi ne was added, nThé
reaction m xtur systkrre r 18 hours—at- r oo enper at uye. ter was
added to 15t he ig(@on m Xt ure and the €B&UHlItin cipitaty was filtered
of f and shed wiith water. The resi due was chromatographed on a silica gel
colum w th nethanol/ethyl acetate as el usn)yi el dijng

512-(2-fl uoro-phenyl)-6-(1-nmethyl-1Hp - 4-y1) { PdClL(PPhy),

[ 1, 8] napht hyri di n-4-y1112, 6] napht hyri dl nd1-dil aqi re |asgHeel | ow crystal s;
HPLC/ MS (A) 1.59 min, [MH 448. 201H |\M/R'\t4 , Q 6 = 9.48 (d,
J=2.5, 1H), 8.79 (d, J=5.7, 1H), 8.30 (m 2K ~8.2 Dﬂyﬁf J=7.9, 1.8, 1H),
7.99 (m 3H), 7.86 (d, J=6.0, 1H), 7.60 (ddd, J=15.3, 5.2, 1.8, 1H), 7.46
(td, J=7.89"1.0, 1H), 7.40 (dd, J=11.6, 8.3, 1HJ 7.31 (s, 2H), 6.57 (d,
J=5.9, 1H), 3.84 (s, 3H. 25 30 WD 2012/ 000595PGT/ EP2011/ 002692 123

Exanpl e 47 - Synthesis of Conpound 83 and ConpouRd 92yCl 10 r
J.N,. HN 7. - 15Pd2(dba) 3 Xant hphos di oxane 0 Cl 20Exanpl e 48 -
Synt hesi s of Conpound 118

CJ N

15

1. To a solution of 2.44 g (10.0 mmol) 3-iodo-1H-pyrrolo[2,3-c]pyridine and 2.53 g (11.0
mmol) toluene-4-sulfonic acid 2-methoxy-ethyl ester in 20 m! acetonitrile 3.58 g

20 (11.0 mmol) cesium carbonate were added. The resulting slurry was stirred for 50
hours at room temperature. The reaction mixture was filtered with suction and the
residue was washed well with acetonitrile. The filtrate was evaporated and
chromatographed on a silica gel column with dichloromethane/methanol as eluent
giving two isomers separately:
3-lodo-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-c]pyridine as light brown oil, HPLC/MS:
1.22 min, [M+H] 303
'H NMR (500 MHz, DMSO) 5 = 8.88 (s, 1H), 8.23 (d, J=5.5, 1H), 7.79 (s, 1H), 7.25
(dd, J=5.5, 0.8, 1H), 4.49 (t, J=5.1, 2H), 3.69 (t, J=5.1, 2H), 3.23 (s, 3H)..
3-lodo-6-(2-methoxy-ethyl)-6H-pyrrolo[2,3-c]pyridine as colourless crystals,
HPLC/MS: 1.23 min, [M+H] 303
'H NMR (500 MHz, DMSO) & = 8.71 (s, 1H), 7.99 (s, 1H), 7.79 (dd, J=6.7, 1.1, 1H),
7.32 (d, J=6.7, 1H), 4.55 (t, J=5.0, 2H), 3.75 (t, J=5.0, 2H), 3.23 (s, 3H).

25

30

2. A slurry of 181 mg (0.6 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-

35 boronic acid, 151 mg (0.5 mmol) 3-iodo-1-(2-methoxy-ethyl)-1H-pyrrolo[2,3-



124 Exanple 49 - Synthesis of different salts forns of Conpound 14 A
suspension of 3.25 g (8.84 mml) 512-(2-fl uoro-phenyl)41l, 8] napht hyrid

i n-4-yl]-wp2oBjeeeght hyri din-1-ylamne in 90 m 2-propan®CTkR201he62682 t o 80
C under stirring. Then 1.13 g (9.72 mmol) naleic acid was added and the
reaction m xture was stirred for 3 hours at 80 C. The reaction m xture was
cooled to roomtenperature. The solid was filtered off and washed w th

2- propanol and tert. butyl nethyl et her. 8'I1'he resi due was dried under vacuum
yi el ding 5-[2-(2-

fl uoro- phenyl)-[1, 8] napht hyri di n-4-y1} 42, 6] napht hyri di n-1-yl am ne nual eate
as bei ge cryst alpgridinetanhNR. 459 (0.9dHrmo DEBM)mbicArddatedal 2 ml DMFlandd. 18I, watdd) , 8. 91
(d, J=5.7, 1H J J=2.2, 1H),

7.08 (dd. J=8. wa@hé"}ec(fé»'ftg Cﬁaner r?ﬁgge 8'%1%412&) &@@26@\1?8»%%_0 7.47 (td.
J=7.6, 1.0, 1H}tr|ph)en)4|2hc(sa ne)jpaj_g_dugn(llgcl(gorldel\yﬁre aédq;ig,Tb@reagH@ rglxtu[g-‘{yas 6.19 (s,
2H) . Thel foll owﬁrw fﬁledotrﬁ)uwtQg‘p(r‘)]eﬂ@"r@ﬁbtn@ﬁﬂﬁ%%ﬂskoﬂéélo rogm temperzlature

ﬁ)j/-gr f)(zzh::&ulozig g tgng/rtlt?oL%d §Jt@2p IfH g;uﬂmne Txg'oHr%ag 2? setways dne:i r(lve:IF sgdu?rq] ne

542- ( 2- Fl uor o- phiphmyé »ddlevBporafeidt Ther resitine \Aag/ﬁl}rrfEeabﬁbma@rbﬁ\?wHPm fieldimy bam ne

bi smet hanesul f ( syl ate) {usi . t.hanesul f oni c
acid): yellow gg]ys alzgflug%l'—‘%em) %ﬁ%dh%ﬁ@%' %R@gﬂ_' 8y"° (35 ééﬁgdm %P@ 9. 33 (dd,
J=4.6, 1.8, 1H[, 8]gap112ny(l@|nefpﬂsatv,asgplpgr@s@mo(@pugs@dgHPL;m}\ns 863ini,dd, J=8. 4,
1.8, 1H), 8.26pgf44352.0, 1H), 8.22 (td, J=7.9, 1.8, 1H), 7.81 (dd, J=8.4,
4.6, 1H), 7 67 (m 2H), 7.50 (td, J=7.6, 10 1H), 7.45 (dd, J=11.7, 8.3,
1H), 6.849%m 2H), 2.45 (s, 6H), (c)

542- ( 2- Fl uor o- ghample)d -1 S@ithaphdf Kpmpdira-411] - [ 2, 6] naPht hyri di n- 1-yl am ne

sul phate, 125

B(OH),
T
I ~ = Cl
magnesium- N 'N
AN monoperoxy- 20
15 N phthalate =N F
Z > Yz
Br 2-propanol PdCL(PPh,), NaHCO,
Br
DMF/H,0O

20
1. CH,S0O,ClI, pyridine
2. ethanolamine
25
1. A slurry of 6.24 g (30.0 mmol) 5-bromoisoquinoline and 17.5 g (30 mmol) magnesium
monoperoxyphthalate hexahydrate (85%) in 120 m! 2-propanol was stirred for 50
hours at room temperature. The volume of the reaction mixture was reduced in
30 vacuo. Brine, saturated sodium bicarbonate solution and dichloromethane were

added. The organic phase was separated and washed several times with brine. The
organic phase was dried over sodium sulphate and evaporated. The residue was
triturated with tert-butyl-methyl-ether yielding 5-bromo-isoquinoline 2-oxide as
colourless crystals, HPLC/MS: 1.51 min, [M+H] 224/226.

35



(d) 5-[2-(2-Fluoro-phenyl)-[1, 8] napht hyddi n-4-y1H2, 6] napht hyri di n- 1-yl am ne
phosphate. 5 10 15 20 25 30 126 Il. Assays Exanple 50: In-vitro (enzyne)
assay forwOedeyaepi®ati on of the efficacy of inhibitors ofCTER20IMIBPLI on of
TGF- bet a- nedi at ed effects 5The ki nase assay was carried out as 384-wel |

fl ashpl ate assay. 31.2 nM of GST- ALK5, 439 nM of GST-SMAD2 and 3 mM of ATP
(with 0.3pC of 33P-ATP/well) were incubated in a total volunme of 35 pl(20
mv of HEPES, 10 nMof MyCl2, 5 nMof Mgl 2, 1 mMof DTT, 0.1 % of BSA, pH
7.4) without or with test substance (5 0 concentrations) at 30C for 45

m n. The reaction was stopped usin of 200 mM 10 EDTA sol ution,
filtered witR 8staryoh6ef mgé%%mr@iépg@aqué*ﬂ?ferphsw'hw #)naghtayridne-dvel | s were

washed \C/iV' th 3htﬂ>d%&ﬁc00 380, zanr@J (2|€b 6598%) Eslisb%m@@bqumdnnT zBladb eg@towmgyz 1as "
measured in the TopCount e Vv re cal cu e
results are gi VB ﬁ°e|*H'Blbé°ag?°”T*§E9<8r‘}‘ngﬁa.L“. AW e@?edg‘ﬁg%% et
phosphoryl at i onmtrﬂgdwnhan zaadnb$0 b4y mirEeh-bisbigtphenytphepthie) Jpalkadinas i)-¢hithidei t or s

Thi s assay was used .t QLY ds on
TGFbet a- i ?‘%duced""ﬁ%r oa‘é’b’ | on ow@r ngg%ﬁﬂé rig%%@%i% % \g @P\géﬂé‘

(Ser 423/ 425). Mdﬂeu@n@ enel rsswtmnge@mtatws f&tpreéénffl waghgd with wisterapkdiddst el a
Sunol rmantod i e g m szﬁor%eﬁﬁL%% bﬂbng&ﬁ%éch \ég%drggggg ||_ned cel |

suppl emrented with 10%fet al bovine seru %
density in 24- weiInaphtrygding s atsy 5plds HPBYW MR 2101 snigt (MR 485 105 cel I's per

wel l; 96-well plate: 4x104 cells per mell) Cell cultures were incubated in

DIVEM at 37C 0% gg?;, cells
were serund s?gg\fi T @O;bt‘ﬁgqu"?cgﬁ (icg,y °‘?‘F"§% '!g@] 2 ﬁg qﬂ§§| ?2‘? i ons
of conpounds welle8]eabdittyridioe inhle2 wébYrslmemaé-CpWem%ﬂ éd 1ﬂ3w| (1.48 nime)) bef ore
reconbi nant TGFnQ%ﬁeémfbmemgndefwgsaédds@aﬁ@merréxs,w.ﬂ sGutBWHs: stiféPos Y&t ems)

was added. After one hour | i gand stinmul ation ysates wer repared and
anal yzed usi ng H?P’éﬁ%?’ﬁ@-thH‘k'éﬂ"‘? Ahehbs &t K)%‘irmma%@?n%mm% P’&f%@@’%a"
Phospho- Smad2 Kide, re$uting sﬁlrgnradslsﬂgedTmhln&hr@gt 6. teﬁm@atﬁtel %td@&a@@ﬂ&ed

30phosphor yl at e a[ﬁ?‘ﬁﬂ‘@ cﬁ;em;*%[_e Mo %ff}%r J lwgg e ARRAS Wt res Que

phospho- speci fi Peacs ate s and’ unst Fed cells
served as posi tnmmto@rawbgrapnaelllc@mlpdh@n@vﬁ@@%ﬂamdﬂmh@raﬂml ascrmembl) The

concentration OBIeFd § SVQQB %h@ro%{ﬁgr%ﬁe%ﬁg{ Bﬁgﬂﬁﬁﬁgﬁﬂl] lgoq%%’oﬁrVA \{()anhr'l’é al |

wel | s. Dose-response relationships I'tted using curve fitting
al gorithms of t a8 YRy aysials: HARLEMSoF-6mineMyati kb e 35( Br ooks Autonation Inc.

RS/ 1- Statisticah N S@OWDWO) BREdJ AR, $=42), 11901HV\O42 (d, J=8.4, 1H), 8.22

nal - 232?2%%?2%5352%%800 To6op e Sliah S hagnargr ke B Rt bved. The
resul ts are givan),ine7TabBE),Z2.57Tdl =82, 4. Corth oAl (dayrel OHPB.G/ B, ROD (4, @HN]
HPLC/ M5 [ MHH| T%I%Sa(&tj:\éi.ot, ){H)(_Exanpl e 50) 0>10 pM

The following compounds were synthesized analogously:
25 Compound 6; HPLC-MS: 1.26 min, [M+H] 364.

Compound 8; HPLC-MS: 1.75 min, [M+H] 435

Compound 9; HPLC-MS: 1.51 min, [M+H] 367

30

35



+1-10 pM ++<1 pM MR activity (Exanmple 51) 0>10 pM +1-10 pM ++<1 pM 1
2-(5-Chloro-2- fluoro- phenyl)-4- (1H pyrrolo[2,3- c]pyridin-3-yl)-

[ 1, 8] naphWOep12/0398 formate 1.57 (A) 375 ++ ++ 2 2-(5- EAGPa012/00F6PUOr O-
phenyl)-4- isoquinolin-5- Yl- [1,8]naphthyri dine 2.10 ( A) 386 ++ ++ 3
2-(2-Fluoro-5- trifluoronethyl -phenyl)-4-

83

Example 9 — Synthesis of Compound 13

=N
B(OH), aly
NS O~y O  PACL(PPhy), N
N/ N/ Cl 4+ A\ | P
5 NaHCO, Y
P = Cl
F Br DMF/H,0 NN
F
H,N
o =N
\
10 A 7
1. CH,SO,CI, pyridine
X
2. ethanolamine l P Cl
N N
F

15 1. A slurry of 362 mg (1.2 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-
boronic acid, 256 mg (2.0 mmol) 3-bromo-furo[2,3-c]pyridine-6-oxide (synthesis
described in S. Yamaguchi et al, J. Heterocycl. Chem. 35, 1249 [1998]) and 181 mg
(1.8 mmol) sodium bicarbonate in 6 ml DMF and 1 mi water was heated to 80° C
under nitrogen. Then 28 mg (0.036 mmol) bis-(triphenylphosphine)-palladium(ll)-

20 chloride were added. The reaction mixture was stirred for 40 hours at 80° C. Water
was added and the resulting precipitate was filtered off and washed with water. The
residue was chromatographed on a silica gel column with
dichloromethane/methanol yielding 2-(5-chloro-2-fluoro-phenyl)-4-(6-oxy-furo[2,3-
c]pyridin-3-yl)-[1,8]naphthyridine as light brown solid; HPLC/MS: 1.73 min, [M+H]

25 392.

2. A slurry of 743 mg (0.19 mmol) 2-(5-chloro-2-fluoro-phenyl)-4-(6-oxy-furo[2, 3-
c]pyridin-3-yl)-{1,8]naphthyridine in 0.4 ml pyridine was cooled to 0° C. 29 pl (0.38
mmol) methanesulfony! chloride were added and the resulting solution was stirred

30 for 40 hours at room temperature. Then 0.3 ml ethanolamine were added and the
resulting slurry was stirred for 18 hours at room temperature. Water was added: the
resulting precipitate was filtered off and washed with water. The residue was
chromatographed on a silica gel column with dichloromethane/methanol as eluent
yielding 3-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-furo[2,3-c]pyridin-7-

35 ylamine as yellow solid; HPLC/MS: 1.39 min, [M+H] 391.



(1H pyrrolo[2,3- c]pyridin-3-y1)- [1,8]naphthyri dine 1.58 (A) 409 ++ ++ 4
5-12-(5- Chloro-2- fluoro- phenyl)- [1,8]naphthyri din-4-yl]-

i soqui nolwe-2012/0pp3 ne 1.65 (A) 401 ++ ++ 5 2-(5- Chl oPOTEP20111002682
phenyl)-4-[1- (2-methoxy- ethyl)-1H pyrrolo[2,3- c]pyridin-3-yl]-

[ 1, 8] naphthyri 1.63 (A) 433 ++

84

'H NMR (400 MHz, DMSO) & = 9.17 (dd, J=4.1, 1.9, 1H), 8.58 (s, 1H), 8.31 (dd,
J=8.3, 1.9, 1H), 8.19 (m, 2H), 8.03 (d, J=1.9, 1H), 7.67 (m, 2H), 7.52 (m, 3H), 7.07

(d, J=5.2, 1H).
5 Example 10 — Synthesis of Compound 14
B(CH),
TR
I s P
magnesium- N° N
RS ~ monoperoxy- +»O_
| N phthalate N F
10 NP F > NA~F
Cl 2-propanol L PdCL,(PPhy), NaHCO,
DMF/H,0

15

1. CH,SO,ClI, pyridine

2. ethanolamine

20
1. A slurry of 1.01 g (6.14 mmol) 1-chloro-[2,6]naphthyridine (synthesis described in H.

J. W. van den Haak et al, J. Heterocycl. Chem. 18, 1349 [1981]) and 3.57 g (6.14
mmol) magnesium monoperoxyphthalate hexahydrate (85%) in 25 ml 2-propanol
was stirred for 40 hours at room temperature. The reaction mixture was diluted with

25 dichloromethane and treated with saturated sodium bicarbonate solution and brine.
The organic phase was separated and the aqueous phase extracted several times
with dichloromethane. The combined organic phases were washed several times
with brine, dried over sodium sulphate and evaporated. The residue was triturated
with tert-butyl-methyl-ether yielding 1-chloro-[2,6]naphthyridine 6-oxide as light

30 yellow solid, HPLC/MS: 1.09 min, [M+H] 181.

2. A slurry of 804 mg (3.0 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid,
542 mg (3.0 mmol) 1-chloro-[2,6]naphthyridine 6-oxide and 302 mg (3.6 mmol)
sodium bicarbonate in 8 ml DMF and 4 ml water was heated to 80° C under

35 nitrogen. Then 42 mg (0.06 mmol) bis-(triphenylphosphine)-palladium(il)-chloride



WO 2012/ 000595PCT/ EP2011/ 002692 128 dine formate 542-(6- Methyl -
pyridin-2-y1)- 1.26 6 [1, 8] naphthyri 364 ++ ++ din-4-yl]-
i soqui N0l WR-2012/00D¥fi ne (A) PCT/EP2011/002692

85

were added. The reaction mixture was stirred for 16 hours at 80° C. The reaction
mixture was cooled to room temperature and partitioned between water and
dichloromethane. The organic phase was dried over sodium sulphate and
evaporated. The residue was chromatographed on a silica gel column with

5 dichloromethane/methanol as eluent yielding 2-(2-fluoro-phenyl)-4-(6-oxy-
[2,6]naphthyridin-1-yl)-[1,8]naphthyridine as colourless solid; HPLC/MS: 1.51 min,
[M+H] 369.

3. A slurry of 121 mg (0.33 mmol) 2-(2-fluoro-phenyl)-4-(6-oxy-[2,6]naphthyridin-
10 1-yl)-[1,8]naphthyridine in 0.7 ml pyridine was cooled to 0° C. 30 pl (0.39 mmol)
methanesulfonyl chloride was added and the resulting solution was stirred for 16
hours at room temperature. Then 0.5 ml (8 mmol) ethanolamine were added and the
resulting solution was stirred for 16 hours at room temperature. Water was added,
the resulting precipitate was filtered off, washed with water and dried under vacuum
15 yielding 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,6]naphthyridin-1-ylamine as
yellow crystals, HPLC/MS: 1.41 min, [M+H] 368
'H NMR (400 MHz, DMSO) & = 9.18 (dd, J=4.1, 1.9, 1H), 8.78 (d, J=5.7, 1H), 8.30
(d, J=5.7, 1H), 8.21 (td, J=7.9, 1.7, 1H), 8.08 (d, J=2.2, 1H), 7.96 (dd, J=8.4, 1.9,
1H), 7.86 (d, J=6.0, 1H), 7.61 (m, 2H), 7.47 (dd, J=11.0, 4.1, 1H), 7.42 (dd, J=11.6,
20 8.4, 1H), 7.33 (s, 2H), 6.51 (d, J=6.0, 1H).

The following compounds were synthesized analogously:
Compound 11; HPLC-MS: 1.46 min, [M+H] 402
'H NMR (500 MHz, DMSO) & = 9.19 (dd, J=4.1, 1.8, 1H), 8.77 (d, J=5.7, 1H), 8.29
25 (d, J=5.8, 1H), 8.22 (dd, J=6.6, 2.8, 1H), 8.10 (d, J=1.9, 1H), 7.97 (dd, J=8.4, 1.8,
1H), 7.85 (d, J=6.0, 1H), 7.68 (m, 1H), 7.60 (dd, J=8.4, 4.1, 1H), 7.49 (dd, J=10.7,
8.9, 1H), 7.33 (s, 2H), 6.51 (d, J=6.0, 1H).
Compound 20; HPLC-MS: 1.38 min, [M+H] 386;
Compound 21; HPLC-MS: 1.10 min, [M+H] 365;
30 Compound 84
Compound 87
Compound 88
Compound 90
Compound 109
35



2-(6-Methyl - pyridin-2-y1)- 4- 7 [2, 6] naphthyri 1.54 350 ++ +
din-1-yl- (A [ 1, 8] napht hyri dine 5-12-(2-

WO 2012/000595 PCT/EP2011/002692

86

Example 11 — Synthesis of Compound 15

PEEES <l & G
CL,,- . e
5 L 2 1-butanol I N pC);l'ludcl:Te N
110°C 2v2 Br
B(OH),
10 1
N™ N
F
PACL(PPh;), NaHCO,
DMF/H,0
15 - -
1. A solution of 1.39 g (7.04 mmol) 2-amino-3-bromo-benzonitrile (synthesis described
in J. B. Campbell and T. W. Davenport, Syn. Commun. 19, 2255 [1989]) in 14 ml 1-
butanol was treated with 1.14 g (14.1 mmol) triazine and 1.2 ml acetic acid and
heated to 110° C. The resulting solution was stirred for 4 days at this temperature.
20 The reaction mixture was cooled to room temperature and evaporated. The residue
was crystallized from tert.butyl-methyl-ether yielding 8-bromo-quinazolin-4-ylamine
as brown solid; HPLC/MS: 1.00 min, [M+H] 224/226.
2. A slurry of 332 mg (1.48 mmol) 8-bromo-quinazolin-4-ylamine in 12 mi
25 dichloromethane was treated with 154 pl (1.63 mmol) acetic anhydride and 132 pl
(1.63 mmol) pyridine. The reaction mixture was stirred for 4 days at room
temperature. The reaction mixture was filtered; the filtrate was evaporated and
crystallized from ethanol yielding N-(8-bromo-quinazolin-4-yl)-acetamide as light
brown crystals; HPLC/MS: 1.37 min, [M+H] 266/288.
30

3. A slurry of 156 mg (0.58 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic
acid, 148 mg (0.56 mmol) N-(8-bromo-quinazolin-4-yl)-acetamide and 58 mg (0.70
mmol) sodium bicarbonate in 2 ml DMF and 0.5 mi water was heated to 80° C under
nitrogen. Then 7.8 mg (0.01 mmol) bis-(triphenylphosphine)-palladium(li)-chloride

35 were added. The reaction mixture was stirred for 3 days at 80° C. The reaction



Fl uoro-5- trifluoronethyl 8 -phenyl)- 1.75 435 ++ ++ [1, 8] naphthyri
din-4-yl]- isoquinolin-1- ylamne (A 5-12-(2- Fl uor o-
phenyl) - WO02012/000595 PCT/EP2011/002692

87

mixture was cooled to room temperature and partitioned between water and
dichloromethane. The organic phase was dried over sodium sulphate and
evaporated. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 8-[2-(2-fluoro-phenyl)-

5 [1,8]naphthyridin-4-yl]-quinazolin-4-ylamine as colourless solid; HPLC/MS: 1.41 min
[M+H] 368.

Example 12 — Synthesis of Compound 17

10

methanol
+ KOCH;, —M =

15
A slurry of 50 mg (0.126 mmol) 2-(2-fluoro-phenyl)-4-(8-nitro-isoquinolin-5-yl)-

[1,8]naphthyridine (synthesis see example 6) in 1 ml methanol was treated with 26.5
mg (3.0 mmol) potassium methylate. The mixture was stirred at 60° C under
nitrogen for 18 hours. The reaction mixture was cooled to room temperature. The
solid was filtered off, washed with little methanol and dried under vacuum yielding 2-
20 (2-fluoro-phenyl)-4-(8-methoxy-isoquinolin-5-yl)-[1,8]naphthyridine as colourless
solid; HPLC/MS: 1.74 min, [M+H] 382.
'H NMR (500 MHz, DMSO) & = 9.64 (s, 1H), 9.16 (d, J=2.2, 1H), 8.44 (d, J=5.9, 1H),
8.20 (t, J=7.3, 1H), 8.01 (d, J=1.9, 1H), 7.88 (s, 1H), 7.86 (s, 1H), 7.61 (dd, J=13.0,
6.1, 1H), 7.55 (dd, J=8.3, 4.1, 1H), 7.47 (t, J=7.5, 1H), 7.41 (dd, J=11.4, 8.5, 1H),
7.35 (d, J=8.1, 1H), 7.22 (d, J=5.9, 1H), 4.14 (s, 3H).

25
The following compounds were synthesized analogously:

Compound 99

30

35



A“m

1
2-(2, 5-

] napht hyri 367 ++ ++ din-4-yl]- isoquinolin-1- ylamne (A)

Di fl uoro- phenyl) - 145 10 [ 1, 8] napht hyri 385

WO 2012/000595 PCT/EP2011/002692

10

15

20

25

30

35
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Example 13 — Synthesis of Compound 18

B(OH),

N

SN SN Pd(OAc), NaHCO,
| P + N oAF

N” N

Cl DMA/ethanol

A slurry of 268 mg (1.00 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic
acid, 166 mg (1.00 mmol) 4-chloropyrido[3,4-d]pyrimidine, 101 mg (1.20 mmol)
sodium bicarbonate and 4.5 mg (0.020 mmol) palladium(li)acetate in a mixture of 4
ml dimethylacetamide and 4 ml ethanol was heated to 80° C and stirred at this
temperature for 18 hours. The reaction mixture was cooled to room temperature and
partitioned between water and dichloromethane. The organic phase was dried over
sodium sulfate and evaporated. The residue was chromatographed on a silica gel
column with dichloromethane/ethyl acetate as eluent yielding 4-[2-(2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl]-pyrido[3,4-d]pyrimidine as colourless crystals; HPLC/MS: 1.91
min, [M+H] 354.

'H NMR (400 MHz, DMSO) d = 9.73 (s, 1H), 9.66 (d, J=0.9, 1H), 9.22 (dd, J=4.2,
1.9, 1H), 8.75 (d, J=5.8, 1H), 8.23 (m, 3H), 7.71 (dd, J=5.8, 1.0, 1H), 7.63 (m, 2H),
7.48 (td, J=7.6, 1.1, 1H), 7.43 (ddd, J=11.6, 8.3, 0.9, 1H).

The following compound was synthesized in an anologous manner:
Compound 24; HPLC/MS: 2.09 min, [M+H] 388



++ ++ din-4-yl]- isoquinolin-1- ylamne (A 542- (5- Chl or o- 2-
fl uoro- 11 phenyl)- 1.46 402 ++ ++ [1,8]naphthyri din-4-yl]- (A
[ 2, 6] napWB2p12/000595 PCT/EP2011/002692

89

Example 14 — Synthesis of Compound 36

B(OH),
SN 2 PACLPPhy),
| |
P~ Z + —_—
N” "N N A NH, NaHCO,
5 F cl DMF/H,0
N
)
NN
10
AcOH
1-butanol
60° C

15 1. Aslurry of 65.1 mg (0.24 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid,
34.6 mg (0.22 mmol) 3-amino-2-chloro-isonicotinonitrile (synthesis described in J. M
Bakke and J Riha, J. Heterocycl. Chem. 38, 99 [2001]) and 22.3 mg (0.27 mmol)
sodium bicarbonate in 0.8 ml DMF and 0.2 ml water was heated to 80° C under
nitrogen. Then 3 mg (0.04 mmol) bis-(triphenylphosphine)-palladium(l1)-chloride

20 were added. The reaction mixture was stirred for 16 hours at 80° C. The reaction
mixture was cooled to room temperature and water was added. The resulting
precipitate was filtered off, washed with water and chromatographed on a silica gel
column with cyclohexane/ethylacetate as eluent yielding 3-amino-2-[2-(2-fluoro-
phenyl)-[1,8]naphthyridin-4-yl]-isonicotinonitrile as light brown solid; HPLC/MS: 1.89

25 min, [M+H] 342.

2. A slurry of 11 mg (0.032 mmol) 3-amino-2-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-
isonicotinonitrile and 15 mg (0.19 mmol) triazine in 0.1 ml butanol was treated with
10 pl acetic acid and stirred for 7 days at 60° C. The reaction mixture was
30 evaporated to dryness and purified by preparative HPLC yielding 8-[2-(2-fluoro-
phenyl)-[1,8]naphthyridin-4-yl]-pyrido[3,4-d]pyrimidin-4-ylamine formate; HPLC/MS:
1.47 min, [M+H] 369.

35



di n- 1-yl am ne 2-(5-Cnhl oro-2- fluoro- 1.86 12 phenyl)-4- 376
++ ++ furo[2,3- c]pyridin-3-yl- (A WD 2012/ 000595PCT/ EP2011/ 002692
129 [ 1,8Dpreappobspsi  di ne PCT/EP2011/002692

90

Example 15 — Synthesis of Compound 25

5
O Cs,CO,
v I =
HO dioxane
10
A solution of 198 mg (0.50 mmol) 2-(2-fluoro-phenyl)-4-(8-nitro-isoquinolin-5-yl)-
[1,8]naphthyridine (synthesis see example 6) and 131 mg (1.00 mmol) 4-(2-
hydroxyethyl)morpholine in 1 ml dioxane was treated with 326 mg (1.00 mmol)
cesium carbonate (3.0 mmol). The resulting slurry was stirred at 80° C for three
15

days. The reaction mixture was cooled to room temperature and partitioned between
water and dichloromethane. The organic phase was dried over sodium sulfate and
evaporated. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 2-(2-fluoro-phenyl)-4-[8-(2-morpholin-
4-yl-ethoxy)-isoquinolin-5-yl}-[1,8]naphthyridine as colourless solid; HPLC/MS: 1.37
20 min, [M+H] 481.

The following compounds were synthesized in an analogous manner:
Compound 82
Compound 86
25 Compound 102
Compound 103

30

35



3-[2-(5- Chloro-2- fluorophenyl)- 1.39 13 [1, 8] naphthyri 391 ++ ++
din-4-yl]- furo[2,3- c]pyridin-7- ylam ne (A 5-12-(2- Fl uor o-
pheny1) - WO 2012/000595 PCT/EP2011/002692

91

Example 16 — Synthesis of Compound 26 and Compound 48

B(OH),
XX
magnesium- IN/ N”
NO, monoperoxy- NO, -
5 | N phthalate \N”O F
|
=
2-propanol 7 PdCL(PPhy), NaHCO,
Br Br
DMF/H,0

10

1. CH,SO,CI, pyridine

2. ethanolamine

15

1. Aslurry of 720 mg (2.85 mmol) 5-bromo-8-nitroisoquinoline and 2.48 g (4.27
mmol) magnesium monoperoxyphthalate hexahydrate (85%) in 11 mi 2-propanol
was stirred for 6 days at room temperature. The reaction mixture was diluted with
20 brine. The solids were filtered off, washed well with water and dried under vacuum
yielding 5-bromo-8-methyl-isoquinoline 2-oxide as yellow solid; HPLC/MS: 1.52 min,

[M+H] 269/271.

2. A slurry of 641 mg (2.39 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-

25 boronic acid, 653 mg (2.43 mmol) 5-bromo-8-methyl-isoquinoline 2-oxide and 241
mg (2.897 mmol) sodium bicarbonate in 5 ml DMF and 2.5 ml water was heated to
80° C under nitroge n. Then 34 mg (0.05 mmol) bis-(triphenylphosphine)-
palladium(ll)-chloride were added. The reaction mixture was stirred for 16 hours at
80° C. The reaction mixture was cooled to room temperature and partitioned

30 between water and dichloromethane. The organic phase was dried over sodium

sulfate and evaporated. The residue was chromatographed on a silica gel column

with dichloromethane/methanol as eluent yielding 2-(2-fluoro-pheny!l)-4-(8-methyl-2-
oxy-isoquinolin-5-yl)-[1,8]naphthyridine as yellow solid; HPLC/MS: 1.87 min, [M+H]

413.
35



1.41 14 [ 1, 8] naphthyri 368 ++ ++ din-4-yl]- (A [ 2, 6] napht hyri
di n-1-yl am ne 8-[2-(2- Fl uor o- phenyl)- 1.41
WO 2012/000595 PCT/EP2011/002692
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3. A solution of 206 mg (0.50 mmol) 2-(2-fluoro-phenyl)-4-(8-methyl-2-oxy-
isoquinolin-5-yl)-[1,8]naphthyridine in 1 ml methanol was treated with 105 mg (1.5
mmol) potassium methylate. The mixture was stirred at 60° C under nitrogen for 18
hours. The reaction mixture was cooled to room temperature and diluted with water.
5 The resulting precipitate was filtered off, washed with water and dried unter vacuum
yielding 2-(2-fluoro-phenyl)-4-(8-methoxy-2-oxy-isoquinolin-5-yl)-[1,8]naphthyridine
as light yellow crystals; HPLC/MS: 1.82 min, [M+H] 398.
'H NMR (400 MHz, DMSO) d = 9.16 (dd, J=4.1, 1.9, 1H), 8.88 (d, J=1.7, 1H), 8.20
(td, J=7.9, 1.8, 1H), 8.04 (dd, J=7.3, 1.9, 1H), 8.00 (d, J=2.3, 1H), 7.92 (dd, J=8.3,
10 1.9, 1H), 7.69 (d, J=8.1, 1H), 7.62 (m, 1H), 7.57 (dd, J=8.4, 4.2, 1H), 7.46 (id, J=7 6,
1.1, 1H), 7.41 (ddd, J=11.7, 8.3, 0.8, 1H), 7.35 (d, J=8.2, 1H), 7.31 (d, J=7.3, 1H),
4.12 (d, J=16.6, 3H).

4. A slurry of 125 mg (0.31 mmol) 2-(2-fluoro-phenyl)-4-(8-methoxy-2-oxy-

15 isoquinolin-5-yl)-[1,8]naphthyridine in 0.5 ml pyridine was treated with 29 pi (0.38
mmol) methanesulfonyl chloride and the resulting orange coloured slurry was stirred
for 16 hours at room temperature. Then 0.4 ml (6 mmol) ethanolamine were added
and the resulting slurry was stirred for 16 hours at room temperature. Water was
added, the resulting p recipitate was filtered off and washed with water. The residue

20 was chromatographed on a silica gel column yielding two isomers:
5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-8-methoxy-isoquinolin-1-ylamine as
yellow solid; HPLC/MS: 1.59 min, [M+H] 397
'"H NMR (500 MHz, CDCl3) & = 9.13 (dd, J=4.2, 2.0, 1H), 8.46 (td, J=7.9, 1.8, 1H),
8.04 (d, J=2.4, 1H), 7.84 (dd, J=8.3, 2.0, 1H), 7.73 (d, J=6.0, 1H), 7.50 (d, J=8.1,

25 1H), 7.45 (tdd, J=7.1, 5.0, 1.9, 1H), 7.35 (m, 2H), 7.17 (ddd, J=11.6, 8.2, 0.9, 1H),
6.96 (d, J=8.2, 1H), 6.51 (s, 2H), 6.35 (d, J=6.0, 1H), 4.10 (s, 3H), .
5-[2-(2-fluoro-phenyl)-[1,8]naphthy ridin-4-yl]-8-methoxy-isoqUinoIin-3—y|amine as
yellow solid; HPLC/MS: 1.82 min, [M+H] 397
'H NMR (500 MHz, CDCl;) & = 9.38 (d, J=0.5, 1H), 9.17 (dd, J=4.1, 2.0, 1H), 8.48

30 (td, J=7.9, 1.9, 1H), 8.08 (d, J=2.5, 1H), 7.95 (dd, J=8.3, 2.0, 1H), 7.49 (m, 2H), 7.38
(m, 2H), 7.21 (ddd, J=11.6, 8.2, 0.8, 1H), 6.73 (d, J=7.9, 1H), 6.22 (d, J=0.6, 1H),
4.41 (s, 2H), 4.11 (s, 3H).

The following compounds can be or were synthesized in an anologous manner:
35 Compound 52



15 [1, 8] naphthyri 368 + din-4-yl1]- quinazolin-4- ylamne (A

2- (2-Fluoro- phenyl)-4-(8- nitro- 2.15 16 isoquinolin-5- 397
YI ) - WO 2012/000595 PCT/EP2011/002692
93
Compound 79
Example 17 — Alternative synthesis of Compound 15
5
BOH), _N PdCl(PPh,),
T -
I = P +
N~ N NH, NaHCO,
F Br DMF/H,0
10
N
M)
N._N
AcOH
1-butanol
15
60°C

20

25

30

35

1. A slurry of 536 mg (2.00 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid,

433 mg (2.20 mmol) 2-amino-3-bromo-benzonitrile (synthesis described in J. B.
Campbell and T. W. Davenport, Syn. Commun. 19, 2255 [1989]) and 202 mg (0.27
mmol) sodium bicarbonate in 8 ml DMF and 2 ml water was heated to 80° C under
nitrogen. Then 28 mg (0.04 mmol) bis-(triphenylphosphine)-palladium(il)-chloride
were added. The reaction mixture was stirred for 16 hours at 80° C. The reaction
mixture was cooled to room temperature and water was added. The resulting
precipitate was filtered off, washed with water and chromatographed on a silica gel
column with cyclohexane/ethylacetate as eluent yielding 2-amino-3-[2-(2-fluoro-
phenyl)-[1,8]naphthyridin-4-yl}-benzonitrile as colourless crystals; HPLC/MS: 2.23
min, [M+H] 341.

2. A slurry of 193 mg (0.566 mmol) 3-amino-2-[2-(2-fluoro-pheny!)-[1,8]naphthyridin-4-

yll-isonicotinonitrile and 184 mg (2.3 mmol) triazine in 1 ml butanol was treated with
0.1 acetic acid and stirred for 7 days at 60° C. The reaction mixture was evaporated
to dryness and chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 8-[2-(2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl]-quinazolin-4-ylamine; HPLC/MS: 1.48 min, [M+H] 368.

'H NMR (400 MHz, DMSO) & = 9.12 (dd, J=4.1, 1.9, 1H), 8.44 (dd, J=8.3, 1.1, 1H),

++



(A [ 1, 8] napht hyri di ne 2- (2- Fluoro- phenyl)-4-(8- met hoxy-
1.74 17 isoquinolin-5- 382 ++ ++ Yl)- (A [ 1, 8] napht hyri
WO 2012/000595 PCT/EP2011/002692

94

8.22 (s, 1H), 8.17 (td, J=7.9, 1.7, 1H), 7.92 (m, 4H), 7.80 (dd, J=8.3, 1.9, 1H), 7.69
@, J=7.7, 1H), 7.60 (m, 1H), 7.52 (dd, J=8.3, 4.2, 1H), 7.46 (td, J=7.6, 1.1, 1H), 7.41
(dd, J=11.7, 8.3, 1H).

5 Example 18 — Synthesis of Compound 28 (reaction scheme only)

magnesium-
monoperoxy- 1. CH,;S0,Cl,
phthalate pyridine
10 2-propanol 2. ethanolamine
Compound 29 can be synthesized in an analogous manner.
15
Example 19 — Synthesis of Compound 30 and Compound 31 (reaction scheme
only)
B(OH),
NN
PP
N
20
NP POCI, NENAN F
) | —_ = 1
N Z NS PACI,(PPh,),
0 c NaHCO,
DMF/H,0
25
magnesium-
monoperoxy-
phthalate 1. C’_,'3_SOZCI'
- pyridine
2-propanol 2. ethanolamine
30

35



di ne 4-12-(2- Fl uor o- phenyl)- 1.91 18 [1, 8] napht hyri
354 + 0 din-4-yl]- pyrido[3,4- d]pyrimdine (A
WO 2012/000595 PCT/EP2011/002692

95

Example 20 - Synthesis of Compound 32 and Compound 33 (reaction scheme

only)
B(OH),
XX
I ~ ~
5 cl o~ NN
KOCH,
N Y °N N NN F
'll\ AN ! 'il
methanol N PACL(PPh,),
Cl
cl NaHCO,
DMF/H,0
10
magnesium-
MOoNOperoxy-
phthalate ! ‘5:322201,
s 2-propanol 2. ethanolamine

Example 21 — Synthesis of Compound 34 (reaction scheme only)

20 o
NS
J

7 (o KOtBu Q
N T |N + N\) ——— N N
Na NS J/
HO
25 c c

t
dioxane N X

B(OH), J/

X

~ ~

30
F

PdCL(PPh,),
NaHCO,
DMF/H,0

35



2- (2- Fl uoro- 19 phenyl)-4- isoquinolin-5- 1.87 (A) 352 ++ ++ YI-
WO 2012/ 000595PCT/ EP2011/ 002692 130 [ 1, 8] napht hyri di ne 20 54242, 5-
Di f 1 uor o-wpheryys9s| 1, 8] napht hyri di n-4-y1]- [2, 6] napht IRgTIEPAI11/002692 ami ne

96

Example 22 — Synthesis of Compound 39

10
A slurry of 198 mg (0.50 mmol) 2-(2-fluoro-phenyl)-4-(8-nitro-isoquinolin-5-yl)-

[1,8]naphthyridine (synthesis see example 6) in 1 ml ethane-1,2-diol was treated
with 326 mg (1.00 mmol) cesium carbonate. The resulting slurry was stirred at 80° C
for two days. The reaction mixture was cooled to room temperature and diluted with
water. The resulting precipitate was filtered off, washed with water and
1 chromatographed on a silica gel column with dichloromethane/methanol as eluent
yielding 2-{5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-isoquinolin-8-yloxy}-ethanol
as colourless crystals; HPLC/MS: 1.53 min, [M+H] 412.
'‘H NMR (400 MHz, DMSO) 6 = 9.78 (s, 1H), 9.16 (dd, J=3.9, 1.7, 1H), 8.43 (d,
J=5.9, 1H), 8.21 (id, J=7.8, 1.2, 1H), 8.00 (d, J=2.1, 1H), 7.87 (dd, J=8.3, 1.6, 1H),
7.83 (d, J=8.0, 1H), 7.61 (td, J=7.3, 1.4, 1H), 7.55 (dd, J=8.3, 4.1, 1H), 7.46 (t,
J=7.5, 1H), 7.41 (dd, J=11.5, 8.4, 1H), 7.33 (d, J=8.1, 1H), 7.21 (d, J=5.9, 1H), 5.11
(t, J=5.0, 1H), 4.35 (t, J=4.6, 2H), 3.95 (m, 2H).

20

05 Example 23 — Synthesis of Compound 40

CICOOEt
+ CHOH ———>

30

A slurry of 184 mg (0.50 mmol) 2-(2-fluoro-phenyl)-4-(6-oxy-[2,6]naphthyridin-1-yl)-
[1,8]naphthyridine (synthesis see example 6) in 1 ml methanol was treated with 135

35 mg (1.25 mmol) ethyl chloroformate and stirred for 15 minutes. Then a solution of



hydrochl oride 1.38 (A) 386 ++ ++ 21 512-(6- Methyl- pyridin-2-yl)-

[1, 8] napht hyri din-4-yll- [2,6] naphthyri din-1-ylam ne hydrochloride 1.10
(A) 365 WOR012R0B5[ 2- (5- Chl oro-2- fluoro- phenyl)- [ 1P8TEXp1I9I6H2

di n-4-y1]- isoquinolin-8- ylamne hydrochloride 1.54 (A) 401 ++ ++ 23

2- (2- Fluoro- phenyl)-4-

97

202 mg (2.00 mmol) triethylamine in 0.5 ml methanol was added and the resulting
slurry was stirred at room temperature for 16 hours. The reaction mixture was
treated with 2 N NaOH. The resulting precipitate was filtered off, washed with water
and chromatographed on a silica gel column with ethyl acetate/methanol as eluent
5 yielding 2-(2—fIuoro-phenyl)-4-(5-methoxy-[2,6]naphthyridin—1 -yl)-[1,8]naphthyridine
as colourless crystals; HPLC/MS: 2.33 min, [M+H] 383.
'H NMR (500 MHz, DMSO) & = 9.19 (dd, J=4.1, 1.9, 1H), 8.93 (d, J=5.6, 1H), 8.21
(m, 2H), 8.13 (d, J=2.2, 1H), 8.10 (d, J=6.1, 1H), 7.99 (dd, J=8.4, 1.9, 1H), 7.62 (m,
2H), 7.47 (td, J=7.6, 1.0, 1H), 7.42 (dd, J=11.6, 8.3, 1H), 7.08 (d, J=6.1, 1H), 4.15
10 (s, 3H).

Example 24 — Synthesis of Compound 44 and Compound 45 (reaction scheme

only)
15
(0]
PdCL,(PPh,)
HN B N 2 3/2
+ |
X =
NaHCO,
|
DMF/H,0
20
methano!
———
DIAD
PPh,
25
The following compound can be synthesized in an anologous manner:
Compound 53
30

Compound 61

35



[ 2, 6] napht hyri din-1-yl- [1, 8] naphthyri dine 1.93 (A) 353 + + 24 4-[2-(5-
Chl oro-2- fluoro- phenyl)- [1, 8] naphthyri din-4-yl]- pyrido[3, 4-

d] pyri m dwoeo2/08596A) 388 ++ + 25 2-(2-Fl uorophenyl) - 2¢3/4EP2011/002692
(2-mor phol i n4-yl -ethoxy)- isoquinolin-5- Yli- [1,8]naphthyri dine 1.34 (B)
481 ++ ++ 26 5-[2-(2- 1.59 397
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Example 25 — Synthesis of Compound 46 and Compound 47 (reaction scheme

only)
magnesium-
Br monoperoxy-  Br )
5 _ SN >100°C _ N phthalate = > N+o
| v PB, T |// — I,/
HN Z 2-propanot
o] Br Br
B
A~ PdCL(PPh,),
NaHCO,
DMF/H,0
15
methanol
20 Cs,CO;,
07 NH,
1. CH;S0,Cl, pyridine
25 2. ethanolamine

The following compound can be synthesized in an anclogous manner:

30 Compound 56

35



WO 2012/ 000595PCT/ EP2011/ 002692 131 Fl uor o- phenyl)- [1, 8] napht hyri

di n-4-yl]-8- nethoxy- isoquinolin-1- ylam ne (A 32 1-[2-(2- Fluoro-
phenyl) - Wo2812mpichyri din-4-yl]-4- methoxy- pyrido[ 3, 2CT4PRyINI002%22 ne 1. 91
(A) 384 ++ 0 35 2-(5-Chloro-2- fluoro- phenyl)-4- [2,6]naphthyri din-21-yl-
[ 1, 8] napht hyri dine 2.00

99

Example 26 — Synthesis of Compound 4 and Compound 49

1. p-TosCl, pyridine

2. ethanolamine

10 A slurry of 569 mg (1.42 mmol) 2-(5-chloro-2-fluoro-phenyl)-4-(2-oxy-isoquinolin-5-
yl)-[1.8]naphthyridine (synthesis see example 8) in 2.8 ml pyridine was treated with
324 mg (1.70 mmol) p-toluenesulfonyl chloride and the resulting solution was stirred
for 2 hours at room temperature. Then 2.1 ml (35.1 mmol) ethanolamine were added
and the mixture was stirred for 2 hours at room temperature. Water was added, the

15 resulting precipitate was filtered off and washed with water. The residue was
chromatographed on a silica gel column with ethylacetate/methanol as eluent
yielding two isomers:
Compound 4 (see example 8)
5-[2-(3-Chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-isoquinolin-3-ylamine as light

20 yellow solid; HPLC/MS: 2.06 min, [M+H] 401
'H NMR (400 MHz, CDCl3) & = 9.10 (dd, J=4.2, 2.0, 1H), 8.91 (s, 1H), 8.42 (dd,
J=6.7,2.7, 1H), 7.98 (d, J=2.3, 1H), 7.89 (d, J=8.2, 1H), 7.81 (dd, J=8.3, 2.0, 1H),
7.48 (dd, J=7.0, 1.1, 1H), 7.33 (m, 3H), 7.07 (dd, J=10.8, 8.8, 1H), 6.14 (s, 1H), 4.35
(s, 2H).

25

30

35



(A) 387 ++ ++ 36 8-[2-(2- Fluoro- phenyl)- [1,8]naphthyri din-4-yl]-
pyrido[3,4- d]pyrimdin-4- ylamne 1.47 (A 369 0 37 5-[2-(5- Chloro-2-
fluoro- pNErY12/00039%, 8] napht hyri din-4-yl]- [1, 7] napht hy PCTEHPAH1202392 ( A) 387
++ + 38 5-[2-(2,5- Difluoro- phenyl)- [1, 8] naphthyri din-4-yl]-

I soqui nol i n- 8-

100

Example 27 — Synthesis of Compound 51 (reaction scheme only)

N_.
Br NN P
\ K,PO, x 3 H,0
s S
I o 8% PdCL,(PPh,), P
r
DME
Br
B(OH)
10 :
X
P
N
F
PdCl,(PPh;), NaHCO,
15 DMF/H,0
Example 28 — Synthesis of Compound 54 and Compound 55 (reaction scheme
P P
only)
20
B(OH),
X
magnesmm- o
mMonoperoxy- NN
phthalate N N
HN
2- propanol \
25 i PdCl,(PPh3), NaHCO,
DMF/H,0
30 1. CH,SO,Cl, pyridine

2. ethanolamine

35



ylam ne 1.50 (A) 385 ++ ++ 39 2-{542-(2- Fluoro- phenyl)- [1, 8] naphthyri
din-4-yl]- 1.53 (A 412 ++ WD 2012/ 000595PCT/ EP2011/ 002692 132

I soqui nol WA-2812/0pp¥Ry| - et hanol 40 2- (2-Fl uoro- phenyPCTAPRH1/003$PNhOXY -
[ 2, 6] napht hyri din-1-y1)- [1, 8] naphthyri dine 2.33 (A)

101

Example 29 — Synthesis of Compound 57 (reaction scheme only)

Cs,CO,
H dioxane
80°C
The following compound can be synthesized in an anologous manner:
1
0 Compound 58
Example 30 — Synthesis of Compound 59 and Compound 60 (reaction scheme
only)
0.,.0
15 B o
PdCL(PPh
ANF | HN | N L,(PPhy),
\N \N c + NS =
NaHCO,
|
F DMF/H,0
20
POCI, N7
- .
80° C triethylamine
THF
o5 60°C
The following compound can be synthesized in an anologous manner:
Compound 58
30

35



383 0 0 41 5-[2-(2- Fluoro- phenyl)- [1,8]naphthyri din-4-y1]-
I soqui nolin-8 ylamne 1.33 (A) 367 ++ 42 4-[2-(2- Fluoro- phenyl) -.
[ 1, 8] naphWwOeAL2dions9a- y1] - [ 2, 7] napht hyri di n-1-yl am ne 1PGU/EPA)11R6%892 48
5-[2-(2- Fluoro- phenyl)- [1, 8] naphthyri din-4-yl]-8- nethoxy-

I soqui nol i n-3- ylam ne
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Example 31 — Synthesis of Compound 64 and Compound 65

AN
Br N_R‘
N
S
+ .B.
= 00
i o A
K;PO,
PdCI,(PPh,),
DME
\
N-N \
10 N \ N—lil
X
+ ~N
~-N P
Br B(OH), Br
NP
15 _ X
N7 N’
F
NaHCO,
PdCI(PPh;),
DMF/H,0
20
1. A suspension of 573 mg (2.0 mmol) 5,8-dibromoisoquinoline, 458 mg (2.2 mmol) 1-
25 methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole, 849 mg (4.0
mmol) tri-potassium-phosphate trihydrate and 140 mg (0.20 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride in 4 ml 1,2-dimethoxyethane were stirred
for 18 hours at 80° C under nitrogen. The reaction mixture was cooled to room
temperature, diluted with THF and filtered. The filtrate was evaporated and the
30

residue was chromatographed on a silica gel column with ethylacetate/methanol as
eluent. The two isomers were obtained separately.

First eluted isomer: 8-bromo-5-(1-methyl-1H-pyrazol-4-yl)-isoquinoline as colourless
crystals; HPLC/MS 1.90 min, [M+H] = 288/290.

Second eluted isomer: 5-bromo-8-(1-methyl-1H-pyrazol-4-yl)-isoquinoline as yellow
35 '



1.82 (A 397 49 5-12-(5- Chloro-2- fluoro- phenyl)- [1, 8] naphthyri
din-4-yl]- isoquinolin-3- ylamne 2.06 (A) 401 O 50 2-(5-Chloro-2- fluoro-
phenyl) - WO012/100595- 1 soqui nolin-5- Yl)- [1,8]napht hyri PETAR2PIBMRPA) 431
62 5-[2-(2- Fluoro- phenyl)- 1.48
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crystals; HPLC/MS (A) 2.02 min, [M+H] = 288/290.

2. A suspension of 135 mg (0.47 mmol) 8-bromo-5-(1-methyl-1H-pyrazol-4-yl)-
isoquinoline, 126 mg (0.47 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic
5 acid and 47.4 mg (0.56 mmol) sodium hydrogen carbonate in 1.2 ml DMF and 0.6
ml water was heated to 80° C under nitrogen. Then 6.6 mg (0.009 mmol) bis-
(triphenylphosphine)-palladium(li)-chloride were added. The reaction mixture was
stirred for 18 hours at 80° C. The reaction mixture was cooled to room temperature
and partitioned between water and dichloromethane. The organic phase was dried
10 over sodium sulfate and evaporated. The residue was chromatographed on a silica
gel column with ethyl acetate/methanol as eluent yielding 2-(2-fluoro-phenyl)-4-[5-
(1-methyl-1H-pyrazol-4-yl)-isoquinolin-8-yl}-[1,8]naphthyridine as colourless solid;
HPLC/MS (A): 1.87 min, [M+H] 432.
'H NMR (400 MHz, DMSO) & = 9.19 (dd, J=4.1, 1.9, 1H), 8.83 (d, J=0.9, 1H), 8.60
15 (d, J=6.0, 1H), 8.27 (s, 1H), 8.23 (td, J=7.9, 1.8, 1H), 8.17 (dd, J=6.0, 0.9, 1H), 8.11
(d, J=2.4, 1H), 7.95 (d, J=7.4, 1H), 7.91 (m, 2H), 7.80 (d, J=7.4, 1H), 7.62 (m, 1H),
7.57 (dd, J=8.4,4.1, 1H), 7.47 (td, J=7.6, 1.1, 1H), 7.41 (ddd, J=11.6, 8.3, 1.0, 1H),
4.01 (s, 3H).

20 3. Similarly was prepared: 2-(2-Fluoro-phenyl)-4-[8-(1-methyl-1H-pyrazol-4-yl)-
isoquinolin-5-yl}-[1,8]naphthyridine as yellow solid; HPLC/MS (A): 1.84 min, [M+H]
432.
'H NMR (400 MHz, DMSO) & = 9.66 (d, J=0.9, 1H), 9.18 (dd, J=4.1, 1.9, 1H), 8.45
(d, J=5.9, 1H), 8.33 (s, 1H), 8.22 (id, J=7.9, 1.8, 1H), 8.06 (d, J=2.3, 1H), 7.95 (d,

25 J=0.8, 1H), 7.93 (d, J=7.4, 1H), 7.87 (dd, J=8.4, 1.9, 1H), 7.83 (d, J=7.4, 1H), 7.62
(dddd, J=8.2,7.2, 5.1, 1.9, 1H), 7.56 (dd, J=8.4, 4.1, 1H), 7.47 (td, J=7.6, 1.1, 1H),
7.41 (ddd, J=11.7, 8.3, 1.0, 1H), 7.29 (dd, J=5.9, 0.9, 1H), 4.02 (s, 3H).

30
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(A) 367 ++ + WO 2012/ 000595PCT/ EP2011/ 002692 133 [ 1, 8] napht hyri
din-4-yl]- isoquinol in-6- ylamine 2- (2-Fl uoro- phenyl)-415-
(1- met hylWOH012/0005964 pyrazol -4-yl)- 1.87 432 + ++ |isoqBCHGPRO1B02692] - (A)
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Example 32 — Synthesis of Compound 68

e} O
X PPh,/DIAD HO\/\N XN
HN l N + HO -~ — l
N OH A
5 THF
| 1
B(OH),
= N
~ > l Cl
N~ N
10
F
NaHCO,
PdCl,(PPh,),
DMF/H,O
15

1. A suspension of 2.11 g (7.74 mmol) 4-iodo-2H-[2,7]naphthyridin-1-one (for the
preparation see A. Zhang et al, J. Comb. Chem. 9, page 916, 2007) and 3.08 g
(11.6 mmol) triphenylphosphine in 30 ml THF and 2.4 ml (77 mmol) ethane-1,2-diol
is treated with 2.40 ml (11.6 mmol) diisopropyl azodicarboxylate under external
20 cooling with ice. The resulting solution was stirred for 3 days at room temperature.
The precipitate that had formed was filtered off, washed with tert.butyl-methyl-ether
and dried under vacuum: 2-(2-Hydroxy-ethyl)-4-iodo-2H-[2, 7}naphthyridin-1-one as
colourless solid; HPLC/MS (A): 1.29 min, [M+H] = 317.
'H NMR (400 MHz, DMSO) 5 = 9.28 (d, J=0.6, 1H), 8.84 (d, J=5.6, 1H), 8.13 (s, 1H),
25 7.47 (dd, J=5.6, 0.7, 1H), 4.89 (s, 1H), 4.05 (1, J=5.4, 2H), 3.67 (t, J=5.4, 2H).

2. A slurry of 158 mg (0.5 mmol) 2-(2-Hydroxy-ethyl)-4-iodo-2H-[2,7]naphthyridin-1-one,

166 mg (0.55 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid
and 50.4 mg (0.6 mmol) sodium bicarbonate in 2 ml DMF and 1 ml water was

30 heated to 80° C under nitrogen. Then 7.0 mg (0.01 mmol) bis-(triphenylphosphine)-
palladium(ll)-chloride were added. The reaction mixture was stirred for 18 hours at
80° C. Water was added and the resulting precipitate was filtered off and washed
with water. The residue was chromatographed on a silica gel column with
dichloromethane/methanol yielding 4-{2-(5-Chloro-2-fluoro-phenyl)-[1,8jnaphthyridin-

35 4-yl]-2-(2-hydroxy-ethyl)-2H-[2,7]naphthyridin-1-one as light brown solid; HPLC/MS



[ 1, 8] napht hyri di ne 2- (2- Fluoro- phenyl)-418- (1- et hyl - 1H
65 pyrazol-4-yl)- 1.84 432 ++ ++ isoquinol in-5- y1]- (A
[ 1, 8] naphwhyoi2/wDive PCT/EP2011/002692
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(A): 1.74 min, [M+H)] 447.

"H NMR (400 MHz, DMSO) 3 = 9.50 (d, J=0.6, 1H), 9.19 (dd, J=4.1, 1.9, 1H), 8.62

(d, J=5.6, 1H), 8.27 (dd, J=8.4, 1.9, 1H), 8.20 (dd, J=6.6, 2.8, 1H), 8.08 (d, J=2.1,

1H), 7.95 (s, 1H), 7.68 (ddd, J=8.8, 4.2, 2.8, 1H), 7.62 (dd, J=8.4, 4.2, 1H), 7.50 (dd,
5 J=10.8, 8.8, 1H), 7.06 (dd, J=5.6, 0.6, TH), 4.94 (t, J=5.7, 1H), 4.13 (m, 2H), 3.77

(dt, J=8.1, 5.8, 2H).

The following compounds were synthesized in an anologous manner:
Compound 67
10 Compound 72
Compound 74
Compound 75
Compound 81

15 Example 33 — Synthesis of Compound 76 and Compound 77
0™
0 (N
N N M PPhy/DIAD \L (() 0
I Uy — 9 by
20 THF N% XN ™ >
I X I = |
[
B(OH),
= N l
SN SN o]
25
NaHCO, F
PdCI,(PPh,)
DMFH,0 0 Q
30
1. A suspension of 544 mg (2.00 mmol) 4-iodo-2H-[2,7]naphthyridin-1-one, 795 mg
(3.00 mmol) triphenylphosphine and 371 pl (3.00 mmol) 2-morpholino-ethanol in 50
35

ml THF is treated with 620 pl (3.00 mmol) diisopropyl azodicarboxylate under



1-[2-(2- Fl uor o- phenyl)- 1 .66 66 [ 1, 8] naphthyri 368 ++
din-4-yl]- (A [ 2, 6] napht hyri di n-3-ylam ne
WO 2012/000595 PCT/EP2011/002692
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external cooling with ice. The reaction mixture was stirred for 18 hours at room
temperature. The solids were filtered off; the filtrate was evaporated and the residue
was chromatographed on a silica gel column with ethyl acetate/methanol as eluent
yielding the two isomer separately.

5 First eluted isomer: 4-lodo-2-(2-morpholin-4-yl-ethyl}-2H-[2,7]naphthyridin-1-one as
colourless crystals; HPLC/MS (A): 1.05 min, [M+H] = 386.
"H NMR (400 MHz, DMSO) d = 9.28 (s, 1H), 8.83 (d, J=5.6, 1H), 8.20 (s, 1H), 7.47
(d, J=5.6, 1H), 4.09 (t, J=6.3, 2H), 3.53 (m, 4H), 2.60 (t, J=6.3, 2H), 2.44 (m, 4H).
Second eluted isomer: 4-lodo-1-(2-morpholin-4-yl-ethoxy)-[2,7]naphthyridine as

10 colourless crystals; HPLC/MS (A): 1.34 min, [M+H] = 386.
"H NMR (400 MHz, DMSO) & = 9.41 (s, 1H), 8.88 (d, J=5.8, 1H), 8.61 (s, 1H), 7.70
(d, J=5.8, 1H), 4.63 (t, J=5.7, 2H), 3.56 (m, 4H), 2.84 (t, J=5.7, 2H), 2.52 (m, 4H).

2. A slurry of 154 mg (0.4 mmol) 4-iodo-1-(2-morpholin-4-yl-ethoxy)-[2,7]naphthyridine,

15 133 mg (0.44 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid
and 40.3 mg (0.48 mmol) sodiurﬁ hydrogen carbonate in 1.6 ml DMF and 0.8 ml
water was heated to 80° C under nitrogen. Then 5.6 mg (0.008 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride were added and the reaction mixture was
stirred for 18 hours at 80° C. Water was added and the resulting precipitate was

20 filtered off and washed with water. The residue was chromatographed on a silica gel
column with ethyl acetate/methanol yielding 2-(5-chloro-2-fluoro-phenyl)-4-[1-(2-
morpholin-4-yl-ethoxy)-[2,7Inaphthyridin-4-yl}-[1,8]naphthyridine as light yellow
crystals; HPLC/MS (A): 1.67 min, {[M+H] 516.
"H NMR (500 MHz, DMSO) & = 9.65 (s, 1H), 9.21 (d, J=2.2, 1H), 8.68 (d, J=5.7, 1H),

25 8.40 (s, 1H), 8.23 (dd, J=6.6, 2.8, 1H), 8.10 (d, J=1.8, 1H), 8.02 (dd, J=8.4, 1.8, 1H),
7.69 (ddd, J=8.6, 4.0, 3.0, 1H), 7.60 (dd, J=8.4, 4.1, 1H), 7.51 (dd, J=10.7, 8.9, 1H),
7.27 (d, J=5.8, 1H), 4.78 (t, J=5.3, 2H), 3.62 (m, 4H), 2.94 (t, J=5.2, 2H), 2.60 (s,
4H).

30 3. A slurry of 154 mg (0.4 mmol) 4-iodo-2-(2-morpholin-4-yl-ethyl)-2H-[2,7]naphthyridin-
1-one, 133 mg (0.44 mmol) 2-(5-chloro-2-flucro-phenyl)-[1,8]naphthyridine-4-boronic
acid and 40.3 mg (0.48 mmol) sodium hydrogen carbonate in 1.6 ml DMF and 0.8
ml water was heated to 80° C under nitrogen. Then 5.6 mg (0.008 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride were added and the reaction mixture was

35 stirred for 18 hours at 80° C. Water was added and the resulting precipitate was



4-12-(2- Fl uoro- phenyl) - [ 1, 8] napht hyri 1.56 67
din-4-y1]-2-(2- 413 ++ + hydroxy- (A et hyl)-2H
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filtered off, washed with water and dried under vacuum. The solid was recrystallized
twice from isopropanol yielding 4-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-
yl]-2-(2-morpholin-4-yl-ethyl)-2H-[2,7]naphthyridin-1-one as slightly yellow crystals;
HPLC/MS (A): 1.67 min, [M+H] 516.

'H NMR (400 MHz, DMSO) & = 9.50 (s, 1H), 9.21 (d, J=2.2, 1H), 8.62 (d, J=4.9, 1H),
8.22 (m, 2H), 8.08 (d, J=1.9, 1H), 8.01 (s, 1H), 7.68 (ddd, J=8.7, 4.0, 3.0, 1H), 7.63
(dd, J=8.3, 4.1, 1H), 7.51 (dd, J=10.8, 8.9, 1H), 7.04 (d, J=5.5, 1H), 4.16 (m, 2H),
3.51 (s, 4H), 2.69 (m, 2H), 2.46 (d, J=4.2, 4H).

The following compounds were synthesized in an anologous manner:
Compound 78

Compound 91

Compound 98

Compound 100

Compound 104

Example 34 — Synthesis of Compound 69

A solution of 37 mg (0.10 mmol) 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-
[2,6]naphthyridin-1-ylamine in 0.5 ml acetic acid was treated with 20.4 mg (0.20
mmol) acetic acid anhydride and heated to 80°C. The reaction mixture was
stirred at this temperature for 18 hours. The reaction mixture was cooled to room
temperature and partitioned between 25% aqueous ammonia and
dichloromethane. The organic phase was dried over sodium sulphate and
evaporated. The residue was triturated with tert-butyl-methylether yielding N-{5-
[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,6]naphthyridin-1-yi}-acetamide as
brown crystals; HPLC/MS (A) 1.64 min, [M+H] 410.



[ 2, 7] napht hyri din-1-one 44245- Chl oro-2- fluoro- phenyl)-
[ 1, 8] naphthyri 1.74 447 ++ ++ din-4-yl1l]-2-(2- (A hydr oxy-
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TH NMR (500 MHz, DMSO) & = 10.81 (s, 1H), 9.20 (dd, J=4.1, 1.9, 1H), 8.91 (d,
J=5.9, 1H), 8.39 (d, J=5.9, 1H), 8.21 (td, J=7.9, 1.7, 1H), 8.15 (d, J=2.1, 1H), 8.12
(d, J=5.9, 1H), 7.99 (dd, J=8.4, 1.9, 1H), 7.62 (m, 2H), 7.47 (td, J=7.7, 1.0, 1H),
7.42 (m, 2H), 2.28 (s, 3H).

Example 35 — Synthesis of Compound 71

j\/ L NaH
+ Cl H> —_—
cr DMF

A suspension of 551 mg (1.5 mmol) 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-
[2,6]naphthyridin-1-ylamine in 10 ml DMF was treated with 108 mg (4.50 mmol)
sodium hydride and stirred for 1 h at room temperature. Then 356 mg (2.25
mmol) dimethylaminoacetyl chloride hydrochloride were added and the reaction
mixture was stirred for 18 h at room temperature. The reaction mixture was
partitioned between water and dichloromethane. The organic phase was dried
over sodium sulfate and evaporated. The residue was chromatographed on a
silica gel column with ethyl acetate/methanol as eluent yielding 2-dimethylamino-
N-{5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,6]naphthyridin-1-y[}-acetamide
as brown amorphous solid; HPLC/MS (B) 1.64 min, [M+H] 453.

The following compounds were synthesized in an anologous manner:

Compound 73

68



et hyl) - 2H [ 2, 7] napht hyri din-1-one N-{512-(2- 1.64 69 Fl uoro-
410 ++  phenyl)- (A WO 2012/ 000595PCT/ EP2011/ 002692 134
[ 1, 8] naphwneni2/000595 PCT/EP2011/002692
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Example 36 — Synthesis of Compound 110 and Compound 112

HN 0 koBu HO-N N POBry  Bra N N
~
2 I N + )’LO/\ - . o z — ~ _
_0 P
OH Br

S o)
o
S ()
R |\/N+\/\ N
HBr O NN H cl 0. N
-_ | (\N/\/ 2 XN
. N + S |
dioxane Cs,CO, O _N N O X =
water Br |
10 DMF NN Br
Br
B(OH),
2 I
[oj SN Sy Cl
N NaHCO, F
15 PdCL,(PPh,),
DMF/H,0
20
1. To a solution of 19.0 g (125 mmol) 3-amino-isonicotinic acic methyl ester in 125 mi
ethyl acetate was added portionwise 29.4 g (262 mmol) potassium-tert.butylate
under nitrogen. The reaction mixture was heated to 75° C and stirred at this
25 temperature for 18 hours under nitrogen. The reaction mixture was cooled to room

temperature and 400 ml water were added. The organic phase was separated and
the aqueous phase was extracted with ethyl acetate and tert-butyl-methylether. All
organic phases were discarded. The aqueous ph ase was acidified with 2 N HCl to a
pH of 6. The resulting precipitate was filtered off, washed with water and dried under
30 vacuum yielding [1,7]naphthyridine-2,4-diol as colourless crystals; HPLC/MS (A):
0.86 min, [M+H] = 163.
'H NMR (400 MHz, DMSO) & = 11.29 (b, 2H), 8.60 (d, J=0.5, 1H), 8.27 (d, J=5.2,
1H), 7.66 (dd, J=5.2, 0.5, 1H), 5.82 (s, 1H).

35



di n-4-yl1]- [2,6] naphthyri din-1-y1l}- acetam de 2- (2- Fl uor o-
phenyl) - 4-(6- nethoxy- 1.53 70 isoquinolin-5- 382 ++ ++ )11)- (A
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2. A suspension of 2.59 g (16.0 mmol) [1,7]naphthyridine-2,4-diol in 32 ml 1-butyl-1-
methyl-pyrrolidinium trifluoromethylsulfonate was treated with 15.1 g (52.8 mmol)
phosphorus oxybromide. The reaction mixture was stirred for 18 h at 85° C. The
reaction mixture was cooled to room temperature. Ice and 12 ml 50% aqueous

5 NaOH were added. The resulting precipitate was filtered off, washed with water and
dried under vacuum yielding 2,4-dibromo-{1,7]naphthyridine as light brown crystals;
HPLC/MS (A): 2.18 min, [M+H] = 289.

"H NMR (400 MHz, CDCl3) & = 9.37 (s, 1H), 8.70 (d, J=5.8, 1H), 7.97 (s, 1H), 7.86
(d, J=5.8, 1H).

10

3. A suspension of 924 mg (3.21 mmol) 2,4-dibromo-[1,7]naphthyridine in 3.2 ml water
and 1.9 ml dioxane was treated with 2.89 ml 47% aqueous hydrobromic acid. The
resulting brown solution was stirred for 18 hours at 80° C. The reaction mixture was
cooled to room temperature and 50% aqueous NaOH was added to adjust the pH to

15 7. The resulting precipitate was filtered off, washed with water and dried under
vacuum yielding 4-bromo-1H-[1,7]naphthyridin-2-one as light brown crystals;
HPLC/MS (A): 1.38 min, [M+H] = 225/227.

'"H NMR (400 MHz, DMSO) & = 12.28 (s, 1H), 8.68 (s, 1H), 8.44 (d, J=5.4, 1H), 7.69
(d, J=5.4, 1H), 7.30 (s, 1H).

20

4. A solution of 116 mg (0.50 mmol) 4-bromo-1H-[1,7]naphthyridin-2-one and 102 mg
(0.55 mmol) N-(2-chloroethyl)-morpholinium chloride in 1.4 ml DMF was treated with
261 mg (0.80 mmol) cesium carbonate and the reaction mixture was stirred for 18
hours at room temperature. The reaction mixture was partitioned between water and

25 dichloromethane. The organic phase was dried over sodium sulfate and evaporated.
The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding the two isomers separately.

First eluted isomer: 4-Bromo-2-(2-morpholin-4-yl-ethoxy)-[1,7]naphthyridine as
colourless crystals; HPLC/MS (A): 1.19 min, [M+H] = 338/340.

30 'H NMR (400 MHz, DMSO) & = 9.14 (s, 1H), 8.62 (d, J=5.6, 1H), 7.88 (d, J=5.6, 1H),
7.79 (s, 1H), 4.59 (t, J=5.7, 2H), 3.56 (m, 4H), 2.76 (1, J=5.7, 2H), 2.5 (m, 4H).
Second eluted isomer: 4-Bromo-1-(2-morpholin-4-yl-ethyl)-1H-[1,7]naphthyridin-2-
one as colourless crystals; HPLC/MS (A): 1.08 min, [M+H] = 338/340.

'"H NMR (400 MHz, DMSO) & = 9.02 (s, 1H), 8.53 (d, J=5.3, 1H), 7.79 (d, J=5.3, 1H),

35
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7.43 (s, 1H), 4.45 (t, J=6.8, 2H), 3.51 (m, 4H), 2.60 (t, J=6.8, 2H), 2.5 (m, 4H).

5. A slurry of 69.3 mg (0.21 mmol) 4-bromo-1-(2-morpholin-4-yl-ethyl)-1H-

[1,7]naphthyridin-2-one, 68.1 mg (0.23 mmol) 2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridine-4-boronic acid and 20.6 mg (0.25 mmol) sodium hydrogen
carbonate in 1.6 mi DMF and 0.8 ml water was heated to 80° C under nitrogen.
Then 2.8 mg (0.004 mmol) bis-(triphenylphosphine)-palladium(il)-chloride were
added and the reaction mixture was stirred for 18 hours at 80° C. Water was added
and the resulting precipitate was filtered off and washed with water. The residue was
triturated with tert-butyl-methylether yielding 4-[2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl]-1-(2-morpholin-4-yl-ethyl)-1H-[1,7]naphthyridin-2-one as light
yellow crystals; HPLC/MS (A): 1.59 min, [M+H] 516.

6. A slurry of 31.4 mg (0.093 mmol) 4-bromo-2-(2-morpholin-4-yl-ethoxy)-

[1,7]naphthyridine, 30.9 mg (0.102 mmol) 2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridine-4-boronic acid and 9.4 mg (0.11 mmol) sodium hydrogen
carbonate in 0.7 ml DMF and 0.4 ml water was heated to 80° C under nitrogen.
Then 1.3 mg (0.002 mmol) bis-(triphenylphosphine)-palladium(ll)-chloride were
added and the reaction mixture was stirred for 18 hours at 80° C. Water was added
and the resulting precipitate was filtered off, washed with water and dried. The
residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 4-[2-(5-Chloro-2-flucro-phenyl)-
[1,8]naphthyridin-4-yl}-2-(2-morpholin-4-yl-ethoxy)-[1,7]naphthyridine as colourless
crystals; HPLC/MS (A) 1.64 min, [M+H] 516.

'H NMR (500 MHz, DMSO) & = 9.26 (s, 1H), 9.21 (dd, J=3.9, 1.6, 1H), 8.37 (d,
J=5.6, 1H), 8.21 (dd, J=6.5, 2.7, 1H), 8.12 (d, J=1.1, 1H), 7.96 (dd, J=8.3, 1.5, 1H),
7.68 (m, 1H), 7.60 (dd, J=8.3, 4.1, 1H), 7.50 (m, 2H), 7.20 (d, J=5.6, 1H), 4.68 (m,
2H), 3.59 (m, 4H), 2.82 (m, 2H), 2.53 (m, 4H).



Di fl uoro- phenyl)- [ 1, 8] napht hyri 1.62 72 din-4-y1]-2-(2- 431 ++
++ hydroxy- (A et hyl) - 2H [ 2, 71lnapht hyri din-1-one
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Example 37 — Synthesis of Compound 111

| fi N~
HO N | <N POCI, CI\ N | N propyl formate ,\ | /N
XNF XNNF NaHCO,
S OH ¢l PdCL,(PPh,), Ci
DMF/H,0
B(OH),
N I
SNTON
10
F
NaHCO,
PdCI,(PPh,),
DMF/H,0
15
1. A suspension of 1.99 g (12.3 mmol) [1,7]naphthyridine-2,4-diol in 25 ml toluene was
treated with 3.38 ml (36.7 mmol) phosphorus oxychloride and stirred at 80°C for 18
hours. The reaction mixture was cooled to room temperature; water, 7 mi 50%
aqueous NaOH and dichloromethane were added. The mixture was filtered, the
20 organic phase was separated, dried over sodium sulfate and evaporated yielding
2.4-dichloro-[1,7]naphthyridine as light brown crystalsf‘ HPLC/MS (B): 2.43 min,
[M+H] = 199.

2. Under nitrogen, a solution of 1.19 g (6.00 mmol) 2,4-dichloro-[1,7]naphthyridine, 1.72
25 mi (18.0 mmol) propyl formate and 84 mg (0.12 mmol) bis-(triphenylphosphine)-
palladium(ll)-chloride in 24 ml DMF was treated with a solution of 1.21 g (14 mmol)
sodium hydrogen carbonate in 12 ml water and the reaction mixture was stirred at
80°C for 3 days. The reaction mixture was cooled to room temperature and
partitioned between dichloromethane and aqueous 1 N NaOH solution. The organic
30 phase was dried over sodium sulphate and evaporated. The residue was
chromatographed on a silica gel column with cyclohexane/ethyl acetate as eluent

yielding 4-chloro-[1,7]naphthyridine as colourless crystals; HPLC/MS (B): 1.84 min,
[M+H] = 165.

35
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WO 2012/000595 PCT/EP2011/002692
113

10

15

20

25

30

35

3. A suspension of 112 mg (0.42 mmol) 2-(2-fluoro-phenyl)-[1 .8]naphthyridine-4-boronic

acid, 65.8 mg (0.40 mmol) 4-chloro-[1,7]naphthyridine and 42 mg (0.50 mmol)
sodium hydrogen carbonate in 1 ml DMF and 0.5 ml water was heated to 80° C
under nitrogen. Then 5.6 mg (0.008 mmol) bis-(triphenylphosphine)-palladium(ll)-
chloride were added and the reaction mixture was stirred for 18 hours at 80° C.
Water was added and the resulting precipitate was filtered off, washed with water
and dried. The residue was chromatographed on a silica gel column with ethyl
acetate/methanol as eluent yielding 4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-
[1,7]naphthyridine as light yellow crystals; HPLC/MS (B) 2.30 min, [M+H] 353.
'H NMR (500 MHz, DMSO) & = 9.57 (s, 1H), 9.27 (d, J=4.3, 1H), 9.20 (dd, J=4.1,
1.9, 1H), 8.54 (d, J=5.8, 1H), 8.20 (td, J=7.9, 1.7, 1H), 8.11 (d, J=2.1, 1H), 7.98 (d
J=4.3, 1H), 7.91 (dd, J=8.3, 1.8, 1H), 7.62 (m, 1H), 7.58 (dd, J=8.4, 4.1, 1H), 7.47
(m, 1H), 7.41 (m, 2H).

Example 38 — Synthesis of Compound 113

B(OH),
ZNF |
magnesium- \N \N
monoperoxy- -
N N phthalate _N N N»O F
x I = X | = l
2-propanol NaHCO,
Cl Cl PdCI,(PPh;),
DMF/H,0

1. CH,SO,ClI, pyridine

2. propylamine

1. A slurry of 266 mg (1.62 mmol) 4-chloro-[1,7]naphthyridine and 943 mg (1.62 mmol)
magnesium monoperoxyphthalate hexahydrate (85%) in 3 ml 2-propanol was stirred
for 2 hours at 60° C. The reaction mixture was cooled to room temperature and
treated with saturated sodium carbonate solution. This mixture was extracted twice

with THF. The organic phase was washed with saturated sodium chloride solution,



4-[2-(5- Chl oro-2- fluoro- 74 phenyl)- [1,8]naphthyri 1.89 417
++ din-4-yl1]-2- (A nmet hy1l- 2H [ 2, 7] napht hyri din-1-one
WO 2012/000595 PCT/EP2011/002692

114

dried over sodium sulfate and evaporated. The residue was chromatographed on a
silica gel column with ethyl acetate/methanol as eluent yielding 4-chloro-
[1,7]naphthyridine 7-oxide as slightly brown solid; HPLC/MS (B): 1.38 min, [M+H] =
181.

5 'H NMR (400 MHz, DMSO) & = 8.98 (d, J=1.7, 1H), 8.91 (d, J=4.8, 1H), 8.36 (dd,
J=7.3, 1.8, 1H), 8.10 (d, J=7.3, 1H), 7.82 (d, J=4.8, 1H).

2. A suspension of 205 mg (0.76 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic

acid, 131 mg (0.73 mmol) 4-chloro-{1,7]naphthyridine 7-oxide and 76 mg (0.91

10 mmol) sodium hydrogen carbonate in 2 mi DMF and 1 ml water was heated to 80° C
under nitrogen. Then 10 mg (0.015 mmol) bis-(triphenylphosphine)-palladium(il)-
chloride were added and the reaction mixture was stirred for 18 hours at 80° C.
Water was added and the resulting precipitate was filtered off, washed with water
and dried. The residue was chromatographed on a silica gel column with ethyl

15 acetate/methanol as eluent yielding 4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-
[1,7]naphthyridine 7-oxide as grey crystals; HPLC/MS (B) 1.84 min, [M+H] 369.

3. A suspension of 119 mg (0.32 mmol) 4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-
[1,7]naphthyridine 7-oxide in 0.66 ml pyridine was treated with 53.9 mg (0.47 mmol)
20 methanesulfony! chloride. The mixture was stirred for 2 h at 80° C and then stirred
at room temperature for 16 hours. Then 115 mg (1.95 mmol) propylamine were
added and the reaction mixture was stirred for 1 hour at room temperature. Water
was added to the reaction mixture; the resulting precipitate was filtered off, washed
with water and dried. The residue was chromatographed on a silica gel column with
25 dichloromethane/methanol as eluent yielding 4-[2-(2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl}-[1,7]naphthyridin-8-ylamine as yellow solid; HPLC/MS (B)
1.75 min, [M+H] 368.
'H NMR (400 MHz, DMSO) & = 9.19 (dd, J=4.1, 1.9, 1H), 8.97 (d, J=4.4, 1H), 8.19
(td, J=7.9, 1.8, 1H), 8.04 (d, J=2.2, 1H), 7.89 (dd, J=8.3, 1.9, 1H), 7.82 (d, J=4.4,
30 1H), 7.77 (d, J=5.9, 1H), 7.61 (m, 2H), 7.44 (m, 2H), 7.14 (s, 2H), 6.30 (d, J=5.9,
1H).

35
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Example 39 — Synthesis of Compound 115

AN NaOH CH,0H
5 N A + b ’ Cs,CO
water 27
0 1,10-phenanthroline O
Cul
B(OH),
= 2
10 > A '
O/ N N
POCI, NN F
—_—
chlorobenzene NaHCO,
cl PdCl,(PPh,),
DMF/
15 H,0
1. A slurry of 1.46 g (10.0 mmol) 2,6-naphthyridine-1(2H)-one in 30 mi 1 N aqueous
NaOH solution was treated with 5.08 g (20.0 mmol) iodine and stirred for 40 hours at
80° C. The reaction mixture was cooled to room temperature and 70 m} water were
20 added. The solid was filtered off, washed with water and dried under vacuum
yielding 4-iodo-2H-[2 6]naphthyridin-1-one as brown ; HPLC/MS (B): 1.72 min,
[M+H] = 273.
'H NMR (400 MHz, DMSO) & = 11.86 (s, 1H), 8.95 (s, 1H), 8.74 (d, J=5.2, 1H), 7.95
(dd, J=5.2, 0.8, 1H), 7.70 (d, J=4.4, 1H).
25

2. Nitrogen was bubbled through a suspension of 1.45 g (5.34 mmol) 4-iodo-2H-
[2,6]naphthyridin-1-one, 3.48 g (10.7 mmol) cesium carbonate, 193 mg (1.07 mmol)
1,10-phenanthroline and 102 mg (0.534 mmol) copper(l)iodide in 10 ml methanol
and subsequently was reacted at 120°C for 7 hours in a microwave. The reaction

30 mixture was cooled to room temperature and the solids were filtered off. The filtrate
was evaporated and chromatographed on a silica gel column with ethyl
acetate/methanol as eluent yielding 4-methoxy-2H-[2,6]naphthyridin-1-one as
colourless crystals; HPLC/MS (B): 1.36 min, [M+H] = 177.

35
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3. A suspension of 116 mg (0.66 mmol) 4-methoxy-2H-[2,6]naphthyridin-1-one in 1 mi

chlorobenzene was treated with 0.12 ml phosphorus oxychloride and stirred for 18
hours at 100° C. The reaction mixture was cooled to room temperature and
partitioned between aqueous 2 N NaOH and dichloromethane. The organic phase
was dried over sodium sulfate and evaporated. The residue was chromatographed
on a silica gel column with ethyl acetate/methanol as eluent yielding 1-chloro-4-
methoxy-[2,6]naphthyridine as slightly yellow solid; HPLC/MS (B) 2.19 min, [M+H]
195.

10 4. A suspension of 137 mg (0.51 mmol) 2-(2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic

15

20

25

30

35

acid, 99.3 mg (0.51 mmol) 1-chloro-4-methoxy-[2,6]naphthyridine and 7.2 mg (0.010
mmol) bis-(triphenylphosphine)-palladium(ll)-chloride in 1 ml DMF and 0.5 ml water
was heated to 80° C under nitrogen. Then 51 mg (0.61 mmol) sodium hydrogen
carbonate were added and the reaction mixture was stirred for 40 hours at 80° C.
Water was added and the resulting precipitate was filtered off, washed with water
and dried. The residue was purified by preparative HPLC yielding 2-(2-fluoro-
phenyl)-4-(4-methoxy-[2,6]naphthyridin-1-yl)-[1,8]naphthyridine as slightly yellow
solid; HPLC/MS (B) 2.49 min, [M+H] 383

'H NMR (400 MHz, DMSO) & = 9.73 (d, J=0.8, 1H), 9.19 (dd, J=4.1, 1.9, 1H), 8.68
(m, 2H), 8.22 (td, J=7.9, 1.7, 1H), 8.12 (d, J=2.3, 1H), 8.07 (dd, J=8.4, 1.9, 1H), 7.60
(m, 4H), 7.48 (id, J=7.6, 1.0, 1H), 7.42 (dd, J=11.6, 8.2, 1H), 4.25 (s, 3H).

Example 40 — Synthesis of Compound 80

1. benzoyl chloride/pyridine

2. propylamine

A suspension of 227 mg (0.75 mmol) 2-(2-fluoro-phenyl)-4-(6-oxy-
[2,6]naphthyridin-1-yl)-[1,8]naphthyridine in 2 ml pyridine was treated with 85 pl
(0.91 mmol) benzoyl chloride. The mixture was stirred for 2 h at room

temperature. Then 1.2 ml (15 mmol) propylamine were added and the reaction



2-(5-Cnhl oro-2- fluoro- phenyl)-4-[1- (2-morpholin- 1.67 77
4-yl -ethoxy)- 516 ++ ++ [2,7]naphthyri din-4-y1]- (A [ 1, 8] napht hyri
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mixture was stirred for 16 hoursat room temperature. Water was added to the
reaction mixture; the resulting precipitate was filtered off, washed with water and
dried. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 5-[2-(2-fluoro-phenyl)-

5 [1.8]naphthyridin-4-yl}-2H-[2 6]naphthyridin-1-one as yellow crystals; HPLC/MS
(A) 1.67 min, [M+H] 369.

Example 41 — Synthesis of Compound 62

NBS, CH,CN SN
~N _ + = N
HN

2 Br N N

10

NaHCO,
15 PACL(PPh,),
DMF/H,0

20
1. 200 mg (1.35 mmol) of 6-aminoisoquinoline were disolved in 20 mi of
acetonitrile. 239,568 mg (1,35 mmol) of N-bromsuccinimide was added. The
reaction mixture was stirred for 4 h at room temperature. The reaction
mixture was evaporated and dichloromethane was added. The organic phase
25 was washed with water and dried. 224 mg of 5-brromo-isoquinolin-6-ylamine
were obtained; HPLC/MS (B) 1.00 min, [M+H] 224.
2. 5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-ylJ-isoquinolin-6-ylamine was
obtained using the method described in example 6; HPLC/MS (B) 1.48 min,
[M+H]) 367.
30
Example 42 — Synthesis of Compound 66

The title compound 1-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-
[2,6]naphthyridin-3-ylamine was obtained from 1-bromo-[2,6]naphthyridin-3-
35



2- (2-Fl uoro- phenyl)-4-[1- (2-nor phol i n- 78 4-yl -ethoxy) -
[2, 7] naphthyri din-4-yl1]- 1.50 (A) 482 ++ + [1,8]naphthyri dine
2- {1- Ami O26012/000595 PCT/EP2011/002692
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ylamine and 2-(2-fluoro-phenyl)-{1,8]naphthyridine-4-boronic acid using methods
described in example 6; ; HPLC/MS (A) 1.66 min, [M+H] 368
'H NMR (500 MHz, DMSO) 6 = 9.22 — 9.11 (m, 2H), 8.19 (td, 1H), 8.12 - 7.95
(m, 3H), 7.66 — 7.54 (m, 2H), 7.50 — 7.34 (m, 2H), 7.15 (d, J=9.8, 1H), 6.97 (s,

5 1H), 6.56 (br, 21H).

Example 43 — Synthesis of Compound 70

OH
. NBS,CHCN SN PO,
10 N P + = /l
\O = 0 > x>
I Br N™°N
F
NaHCO,
PdCl,(PPh,),
15 DMF/H,0
20

The title compound 2-(2-fluoro-phenyl)-4-(6-methoxy-isoquinolin-5-yl)-
[1,8]naphthyridine was prepared using the methods described in Example 6;
" HPLC/MS (A) 1.53 min, [M+H] 382

'H NMR (500 MHz, DMSO0) 5 9.35 (d, J= 0.6, 1H), 9.15 (dd, J = 4.1, 1.9, 1H),
25 8.43(d, J=9.1,1H), 8.28 (d, J=6.0, 1H), 8.20 (id, J=7.9,1.8,1H),7.94 (d, J =

2.4, 1H), 7.85(d, J=9.2, 1H), 7.74 (dd, J= 8.3, 1.9, 1H), 7.65 - 7.56 (m, 1H),

7.53 (dd, J=8.3,4.1, 1H), 7.47 (td, /= 7.6, 1.0, 1H), 7.40 (ddd, J=11.6, 8.3,

0.8, 1H), 7.00 (d, J = 6.0, 1H), 3.86 (s, 3H).

30 Example 44 — Synthesis of Compound 85

The title compound N-{5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-isoquinolin-6-
yl}-acetamide was obtained after acetylation of 5-[2-(2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl}-isoquinolin-6-ylamine using acetic acid anhydride;

35 HPLC/MS (A) 1.49 min, [M+H] 409



[2-(2-fluoro- phenyl) - 79 [1, 8 naphthyn 1.79 427 ++ ++ din-4-yl]-
I soqui nol i n-8- yl oxy}-ethanol (B) 5-12-(2- Fl uoro- 1.67 80
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Example 45 - Synthesis of Compound 117

2-propanol
CH,COH ————

10

1. CH,S0,Cl, pyridine

2. propylamine

15

1. A slurry of 900 mg (0.50 mmol) 2-(2-fluoro-phenyl)-4-(2-oxy-isoquinolin-5-yl)-

[1,8]naphthyridine in 5 ml 2-propanol was treated with 0.88 ml (5.1 mmol) peracetic

20 acid (38 - 49%) and the reaction mixture was stirred for 18 hours at room
temperature. Saturated sodium hydrogen carbonate solution was added to the
reaction mixture. The precipitate was filtered off, washed with water and dried. The
filtrate was extracted with dichloromethane, the organic phase was dried over
sodium sulfate and evaporated. The residue was combined with the precipitate and

25 chromatographed on a silica gel column with dichloromethane/methanol as eluent
yielding 2-(2-fluoro-phenyl)-4-(2-oxy-isoquinolin-5-yl)-[1,8]naphthyridine 8-oxide as
yellow solid; HPLC/MS (B) 1.91 min, [M+H] 384.

2. A suspension of 124 mg (0.325 mmol) 2-(2-fluoro-pheny!)-4-(2-oxy-isoquinolin-5-yl)-
30 [1.8]naphthyridine 8-oxide in 0.7 ml pyridine was treated with 86 pi (1.1 mmol)
methanesulfonyl chloride and the resulting solution was stirred for 18 hours at 80°
C. The reaction mixture was cooled to room temperature and 230 mg (3.9 mmol)
propylamine were added and the resulting solution was stirred for 20 hours at room
temperature. The reaction mixture was partitioned between water and

35 dichloromethane; the organic phase was dried over sodium suifate and evaporated.



phenyl)- 369 [ 1, 8] napht hyri din-4-y1]-2H (A) WO

2012/ 000595PCT/ EP2011/ 002692 136 [ 2, 6] napht hyri di n- 1- one 81 4-[2-(5-
Chl or 0- 2-WP1208/1§059heny1) - [ 1, 8] napht hyri di n-4-y1]-2- PCTEP2HiILYIPDXY-
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The residue was chromatographed on a silica gel column with ethyl
acetate/methanol as eluent yielding 5-(1-amino-isoquinolin-5-yl)-7-(2-fluoro-phenyl)-
[1,8]naphthyridin-2-ylamine as yellow crystals, HPLC/MS (B) 1.57 min, [M+H] 382.
'"H NMR (500 MHz, DMSO) & = 8.37 (d, J=7.8, 1H), 8.14 (td, J=7.9, 1.8, 1H), 7.71

5 (d, J=6.0, 1H), 7.64 (m, 2H), 7.53 (tdd, J=7.2, 5.1, 1.8, 1H), 7.50 (d, J=2.4, 1H),
7.40 (id, J=7.7, 1.0, 1H), 7.34 (dd, J=12.1, 8.7, 1H), 7.31 (d, J=9.0, 1H), 6.95 (s,
2H), 6.91 (s, 2H), 6.74 (d, J=9.0, 1H), 6.32 (d, J=6.0, 1H).

Compound 114 was prepared similarly: HPLC/MS (B) 1.41 min, [M+H] 383,

10 "H NMR (500 MHz, DMSO) & = 8.73 (d, J=5.7, 1H), 8.24 (d, J=5.6, 1H), 8.14 (id,
J=7.9, 1.8, 1H), 7.86 (d, J=6.0, 1H), 7.58 (d, J=2.3, 1H), 7.54 (m, 1H), 7.38 (m, 4H),
7.28 (s, 2H), 6.95 (s, 2H), 6.77 (t, J=6.4, 1H), 6.49 (d, J=6.2, 1H).

Example 46 - Synthesis of Compound 116

15
Ci
(o]
Br R x>
T chlorobenzene I P
D b B, e W
N N
F
F
20
IN\
’N\;\B/o O _;°
\ ; ,B_B‘ IN B(OH)2
o} —N o o —N__
— e~
’s PACL(PPhy), PdCI,(PPhy), KOAc
F
K;PO, THF
DME
SN
N A~ 1. CH;SO,CI
30 pyridine
Cl _—
2. propylamine
PdCl,(PPh,), Propy
NaHCO,
DMF/H,0
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++ ++ 82 (2-{542-(5- Chloro-2- fluoro- phenyl)- [1,8]naphthyri din-4-yl]-
I soqui nolin-8- yloxy}-ethyl)- dinmethyl- amne 1.40 (A 473 ++ ++ 83

2- ( 5- Chl dWO-2012/00p98r o- phenyl) - 4- (8- chl oro- isoqui nol i RCHEPHN002692

[ 1, 8] napht hyri dine 2.47 (A) 420 ++ ++ 84 5-[2-(5- Methyl-furan-

[ 1, 8] napht hyri din-4-y1]- [2,6]naphthyri
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1. A solution of 5.17 g (20 mmol) 4-chloro-2-(2-fluoro-phenyl)-[1,8]naphthyridine in 40 ml

chlorobenzene was treated with 2.05 ml (40 mmol) bromine and heated to 80° C.
The reaction mixture was stirred at this temperature for 3 days. The reaction mixture
was cooled to room temperature; the solids were filtered off and washed with

5 chlorobenzene. The residue was partitioned between dichloromethane and
saturated sodium hydrogen carbonate solution. The organic phase was dried over
sodium sulfate and evaporated. The residue was chromatographed on a silica gel
column yielding 6-bromo-4-chloro-2-(2-fluoro-phenyl)-[1,8]naphthyridine as yellow
crystals; HPLC/MS (A) 2.72 min, [M+H] 339.

10

2. A suspension of 1.69 g (5.00 mmol) 6-bromo-4-chloro-2-(2-fluoro-phenyl)-

[1,8]naphthyridine, 1.04 g (5.00 mmol) 1-methyl-4-(4,4,5 5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole, 2.12 g (10.0 mmol) tri-potassium phosphate
trihydrate in 10 ml 1,2-dimethoxy-ethane was heated to 80° C under nitrogen. Then

15 105 mg (0.15 mmol) bis-(triphenylphosphine) -palladium(ll)-chloride were added. The
reaction mixture was stirred at 80° C for 2 days under nitrogen. The reaction mixture
was cooled to room temperature; water was added the resulting precipitate was
filtered off and washed with water. The residue was dried under vacuum and
crystallized from acetone/isopropanol yielding 4-chloro-2-(2-fluoro-phenyl)-6-(1-

20 methyl-1H-pyrazol-4-yl)-[1,8]naphthyridine as off-white crystals; HPLC/MS (A) 2.35
min, [M+H] 339. ‘

3. A suspension of 1.25 g (3.68 mmol) 4-chloro-2-(2-fluoro-phenyl)-6-(1-methyl-1H-

pyrazol-4-yl)-[1,8]naphthyridine, 1.22 g (4.78 mmol) bis-pinacolato-diboron and 1.08

25 g (11.1 mmol) anhydrous potassium acetate in 8 ml THF was heated to 80° C under
nitrogen. Then 52 mg (0.074 mmol) bis-(triphenylphosphine)-palladium(ll)-chloride
were added and the reaction mixture was stirred for 16 hours at 80° C. The mixture
was cooled to room temperature, treated with 0.3 ml acetic acid and stirred for 30
minutes at room temperature. The solids were filtered off, washed successively with

30 water, THF, water and THF. The residue was dried under vacuum yielding [2-(2-
fluorophenyl)-6-(1-methylpyrazol-4-yl)-1,8-naphthyridin-4-yl]boronic acid as black
solid; HPLC/MS (A) 1.77 min, [M+H] 349.

4. A suspension of 181 mg (1.00 mmol) 1-chloro-[2,6]naphthyridine 6-oxide, 383 mg
35 (1.1 mmol) [2-(2-fluorophenyl)-6-(1-methylpyrazol-4-yl)-1,8-naphthyridin-4-yl]boronic



din-1-ylamne 1.52 (B) 354 ++ ++ 85 Fluoro- phenyl)- [1, 8] naphthyri
din-4-yl]- isoquinolin-6- yl}-acetamde 1.49 (A 409 + 0 86 (2454245

Chl or o- 2-WOI208¥09059henyl ) - 1.46 (A) 501 ++ ++ WO PCT/EP2011/002692

2012/ 000595PCT/ EP2011/ 002692 137 [ 1, 8] napht hyri din-4-yl]- isoquinolin-8-
yl oxy}-ethyl)- diethyl-amne
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acid and 14 mg (0.02 mmol) bis-(triphenylphosp hine)-palladium(li)-chloride in 2 ml
DMF was heated to 80° C under nitrogen. Then a solution of 101 mg (1.2 mmol)
sodium hydrogen carbonate in 1 ml water was added. The reaction mixture was
stirred for 3 days at 80° C. Water was then added to the reaction mixture and the

5 resulting precipitate was filtered off. The residue was washed with water and dried
under vacuum yielding 2-(2-fluoro-phenyl)-6-(1-methy!-1H-pyrazol-4-yl)-4-(6-oxy-
[2,6]naphthyridin-1-yl)-[1,8]naphthyridine as grey solid; HPLC/MS (A) 1.73 min,
[M+H] 449.

10 5.55.4 pl (0.72 mmol) methanesulfonyl chloride was added slowly to a suspension of
267 mg (0.60 mmol) 2-(2-fluoro-phenyl)-6-(1-methyl-1H-pyrazol-4-yl)-4-(6-oxy-
[2,6]naphthyridin-1-yl)-[1,8]naphthyridine in 1.2 ml pyridine. The mixture was stirred
for 1 hour at room temperature and then 1.0 ml propylamine was added. The
reaction mixture was stirred for 18 hours at room temperature. Water was added to

15 the reaction mixture and the resulting precipitate was filtered off and washed with
water. The residue was chromatographed on a silica gel column with methanol/ethyl
acetate as eluent yielding 5-[2-(2-fluoro-phenyl)-6-(1-methyl-1H-pyrazol-4-yl)-
[1,8]naphthyridin-4-yl]-[2,6]naphthyridin-1-ylamine as yellow crystals; HPLC/MS (A)
1.59 min, [M+H] 448.

20 'H NMR (400 MHz, DMSO) 5 = 9.48 (d, J=2.5, 1H), 8.79 (d, J=5.7, 1H), 8.30 (m,
2H), 8.20 (td, J=7.9, 1.8, 1H), 7.99 (m, 3H), 7.86 (d, J=6.0, 1H), 7.60 (ddd, J=15.3,
5.2, 1.8, 1H), 7.46 (td, J=7.6, 1.0, 1H), 7.40 (dd, J=11.6, 8.3, 1H), 7.31 (s, 2H), 6.57
(d, J=5.9, 1H), 3.84 (s, 3H).

25

30

35



5- (2- Phenyl - [ 1, 8] napht hyri 1. 36 87 din-4-yl)- 350 ++ ++
[ 2, 6] napht hyri din-1-ylam ne (A) 2- (2-Fluoro- phenyl)-4-(6- oX'
WO 2012/000595 PCT/EP2011/002692
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Example 47 - Synthesis of Compound 83 and Compound 92

; B(OH), ci
TR N K,PO,
l NN c +
N N dioxane/water
F Br PdCIL,(PCy,),
80°C
10
i
H,N
_—
15 Pd,(dba),
Xanthphos
dioxane
Cs,CO,
20 Example 48 - Synthesis of Compound 118
Cl cl
S
SONNE LS
—_—
I S = -~ /N
NGONE G DMF/H,0 N= N° NS
25 ==
o o N—( R—(N
| B-8 B(OH), P \ 4
30 O 0 T
- X, | NN
NTONTTONTR — | N
PdCL(PPh,), KOAc = PdCL(PPh,), N™ "N” N7
THF NaHCO, =
DMF/H,0

35



1.60 88 [2, 6] naphthyn. 369 0 0 din-1-yl)- (A [ 1, 8] napht hyri

4-[ 2- (5-
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Example 49 — Synthesis of different salts forms of Compound 14

o - o
OH o
+ l o _— | o)
oH 2-propanol OH

A suspension of 3.25 g (8.84 mmol) 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-
[2,6]naphthyridin-1-ylamine in 90 ml 2-propanol was heated to 80° C under
stirring. Then 1.13 g (9.72 mmol) maleic acid was added and the reaction mixture
was stirred for 3 hours at 80° C. The reaction mixture was cooled to room
temperature. The solid was filtered off and washed with 2-propanol and
tert.butylmethylether. The residue was dried under vacuum yielding 5-[2-(2-
fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,6]naphthyridin-1-ylamine maleate as
beige crystals.

'H NMR (500 MHz, DMSO) d = 9.20 (dd, J=4.1, 1.9, 1H), 8.91 (d, J=5.7, 1H),
8.44 (d, J=5.7, 1H), 8.21 (m, 3H), 8.09 (d, J=2.2, 1H), 7.98 (dd, J=8.4, 1.9, 1H),
7.78 (d, J=6.5, 1H), 7.62 (m, 2H), 7.47 (td, J=7.6, 1.0, 1H), 7.42 (dd, J=11.6, 8.3,
1H), 6.63 (d, J=6.5, 1H), 6.19 (s, 2H).

The following salts were prepared analogously:

(@) 5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,6]naphthyridin-1-ylamine
hydrochloride,

(b) 5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yi}-[2,6]naphthyridin-1-ylamine bis-
methanesulfonate (dimesylate) (using 2.2 equivalents methanesulfonic acid):
yellow crystais; '"H NMR (400 MHz, DMSO0) & = 9.66 (s, 1H), 9.33 (dd, J=4.6,
1.8, 1H), 9.12 (d, J=5.7, 1H), 8.67 (d, J=5.9, 1H), 8.31 (dd, J=8.4, 1.8, 1H),
8.26 (d, J=2.0, 1H), 8.22 (td, J=7.9, 1.8, 1H), 7.81 (dd, J=8.4, 4.6, 1H), 7.67
(m, 2H), 7.50 (td, J=7.6, 1.0, 1H), 7.45 (dd, J=11.7, 8.3, 1H), 6.84 (m, 2H),
2.45 (s, 6H),

(c) 5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,6]naphthyridin-1-ylamine
sulphate,

di ne



1.69 403 ++ ++ [1, 8] naphthyri (A din-4-yl]-2H [ 2, 7] napht hyri
di n- 1- one 5-12-(2- Chl or o- phenyl)- 1.42
WO 2012/000595 PCT/EP2011/002692
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(d) 5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,6]naphthyridin-1-ylamine
phosphate.
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90 [1, 8] naphthyri 384 ++ + din-4-yl]- (A [ 2, 6] napht hyri

di n-1-yl am ne
, 8] napht hy0i2012/000595
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iI. Assays

Example 50: In-vitro (enzyme) assay for determination of the efficacy of
inhibitors of the inhibition of TGF-beta-mediated effects

The kinase assay was carried out as 384-well flashplate assay. 31.2 nM of GST-
ALKS5, 439 nM of GST-SMAD2 and 3 mM of ATP (with 0.3uCi of *P-ATP/well) were
incubated in a total volume of 35 pl (20 mM of HEPES, 10 mM of MgCl,, 5 mM of
MnCl,, 1 mM of DTT, 0.1 % of BSA, pH 7.4) without or with test substance (5-10
concentrations) at 30°C for 45 min. The reaction was stopped using 25 pl of 200 mM
EDTA solution, filtered with suction at room temperature after 30 min, and the wells
were washed with 3 times 100 pl of 0.9 % NaCl solution. Radioactivity was meas-
ured in the TopCount. The ICs values were calculated using RS1. The results are

given in Table 2.

Example 51: Inhibition of Smad2/3 phosphorylation in MviLu cells by TGF-
beta receptor | kinase inhibitors

This assay was used to determine the inhibitory potency of compounds on TGF-
beta-induced phosphorylation of Smad2 (Ser465/467) and Smad3 (Ser423/425).
Mv1-Lu cells (lung epithelial cell line from mink Mustela vison; ATCC number: CCL-
64) were seeded in DMEM (Invitrogen) supplemented with 10% fetal bovine serum
(Pan Biotech) at a defined cell density in 24-well or 96-well plates (24-well plate:
1.5x105 cells per well; 96-well plate: 4x1 0* cells per well). Cell cultures were
incubated in DMEM at 37°C and 10% CO,. On the next day, the medium was
replaced and cells were serum-starved for 16-20 hours. The following day, serial
dilutions of compounds were added to the wells, pre-incubated for

1.5 hrs before recombinant TGF-beta 1 ligand (final concentration 5 ng/ml; R&D
systems) was added. After one hour of ligand stimulation, lysates were prepared
and analyzed using an enzyme-linked immunosorbent assay kit (PathScan
Phospho-Smad2 Kit, Cell Signaling Technologies). The ELISA detects
phosphorylated Smad2 as well as phosphorylated Smad3 with the phospho-specific
antibody. TGF-beta stimulated cells and unstimulated cells served as positive and
negative controls (100% and background control). The concentration of the vehicle
DMSO was kept constant at 0.2% (v/v) in all wells. Dose-response relationships
were fitted using curve fitting algorithms of the RS1 statistics software package

(Brooks Automation Inc. RS/1- Statistical Tools Handbook. Release 6.2) to



1.43 500 ++ ++ din-4-yl]-2-(2- (A pyrrolidin-1-yl- et hyl) - 2H
[ 2, 7] napht hyri din-1-one N -{5-[2-(5- Chl or o- 2-
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determine the concentration at which half-maximal inhibition (ICs,) of Smad2/3

phosphorylation was achieved. The results are given in Table 2.

Table 2

Compound

Name

HPLC/MS
Rt. [min]

HPLC/MS
[M+H]

TRR activity
{(Example 50)
0 >10uM
+ 1-10 yM
++ <1 uM

TRR activity
(Example 51)
0 >10uM
+ 110 yM
++ <1 uM

2-(5-Chloro-2-
fluoro-
phenyl)-4-
(1H-

pyrrolo[2,3-

clpyridin-3-yl)-
[1,8]naphthyri
dine formate

1.57
(A)

375

++

++

2-(5-Chloro-2-
fluoro-
phenyl)-4-
isoquinolin-5-
yl-
[1,8]naphthyri
dine

2.10
(A)

386

++

++

2-(2-Fluoro-5-
trifluoromethyl
-phenyl)-4-
(1H-
pyrrolo[2, 3-
clpyridin-3-yl)-
[1,8]naphthyri
dine

1.58
(A)

409

++

++

5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
isoquinolin-1-
ylamine

1.65
(A)

401

++

++

2-(5-Chloro-2-
fluoro-
phenyl)-4-[1-
(2-methoxy-
ethyl)-1H-

pyrrolo[2,3-

clpyridin-3-yl]-

[1,8]naphthyri

1.63
(A)

433

++




fluoro- 1.45
I soqui nol i n- 8-

92 phenyl)- 500

(A)

WO 2012/ 000595PCT/ EP2011/ 002692 138

di et hyl - wWORar#00392- di am ne

++ ++

[ 1, 8] napht hyri

93 2- Phenyl- 4-
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din-4-yl]-

y1l}-N N

PCT/EP2011/002692

dine formate

5-[2-(6-
Methyl-
pyridin-2-yl)-
[1,8]Jnaphthyri
din-4-yl]-
isoquinolin-1-
ylamine

1.26
(A)

364

++

++

10

2-(6-Methyl-
pyridin-2-yl)-
4-
[2,6]naphthyri
din-1-yl-
[1,8]naphthyri
dine

1.54
(A)

350

++

15

5-[2-(2-
Fluoro-5-
trifluoromethyl
-phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-1-
ylamine

1.75
(A)

435

++

++

20

5-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
isoquinolin-1-
ylamine

1.51
(A)

367

++

++

25

10

5-[2-(2,5-
Difluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-1-
ylamine

145
(A)

385

++

++

30

11

5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
[2,6]naphthyri
din-1-ylamine

1.46
(A)

402

++

++

35

12

2-(5-Chloro-2-
fluoro-
phenyl)-4-
furo[2,3-
cjpyridin-3-yl-

1.86
(A)

376

++

++




(1H pyrrolo[2,3- b]pyridin-3- Yl)-

D met hoxy- phenyl) - 4-

di ne
- phenyl ) -
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391

[ 1, 8] napht hyri
(1H pyrrolo[2,3- b]pyridin-3- Y1)-
383W0 290R/MOF95H Pyrrol o[ 2, 3- b] pyridi n-3- yl) - 2- ( BCTEPR11{$63682ret hy|
[1 , 8] naphthyri 96

129

di ne

323

94 2-(2, 6-

[ 1, 8] napht hyri

[1,8Inaphthyri
dine

13

3-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
furo[2,3-
clpyridin-7-
ylamine

1.39
(A)

391

++

++

14

5-[2-(2-
Fluoro-
phenyl)-
[1.8]naphthyri
din-4-yl]-
[2,6]naphthyri
din-1-ylamine

1.41
(A)

368

++

++

15

8-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
quinazolin-4-
ylamine

1.41
(A)

368

16

2-(2-Fluoro-
phenyl)-4-(8-
nitro-
isoquinolin-5-
ylh)-
[1,8]naphthyri
dine

215
(A)

397

++

17

2-(2-Fluoro-
phenyl)-4-(8-
methoxy-
isoquinolin-5-
yh)-
[1.8]naphthyri
dine

1.74
(A)

382

++

++

18

4-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
pyrido[3,4-
d]pyrimidine

1.91
(A)

354

19

2-(2-Fluoro-
phenyl)-4-
isoquinolin-5-
yl-

1.87
(A)

352

++

++




2-(2-Fluoro-5- trifluoronethyl
[ 1, 8] napht hyri
pyrrol o] 2V9-20489395di n- 3- Y1)- [ 1, 8] napht hyri
1.62 (A) 502 ++ ++

Yl) -
Chl or o- 2-

fl uoro-
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di ne

409

- phenyl) - 4-
97 2-(4-Fluoro-2- nethyl-

130

(1H pyrrol o[ 2,3- b]pyridin-3-

di ne

phenyl) - 4-

(1H

355 PCTAR2412002682 - ( 5-

WD 2012/ 000595PCT/ EP2011/ 002692

[1,8]naphthyri
dine

20

5-[2-(2,5-
Difluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
[2,6]naphthyri
din-1-ylamine
hydrochloride

1.38
(A)

386

++

++

21

5-[2-(6-
Methyl-
pyridin-2-yl)-
[1,8]naphthyri
din-4-yl]-
[2,6]naphthyri
din-1-ylamine
hydrochloride

1.10
A)

365

++

++

22

5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-8-
ylamine
hydrochloride

1.54
(A)

401

++

++

23

2-(2-Fluoro-
phenyl)-4-
[2,6]naphthyri
din-1-yl-
[1,8]naphthyri
dine

1.93
(A)

353

24

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8Inaphthyri
din-4-yl}-
pyridof3,4-
d]pyrimidine

2.09
(A)

388

++

25

2-(2-Fluoro-
phenyl)-4-[8-
(2-morpholin-
4-yl-ethoxy)-
isoquinolin-5-
yi-
[1,8]naphthyri
dine

1.34 (B)

481

++

++

26

5-2-(2-

1.59

397




139

hl or o- 2-
di n-4-yl]-
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phenyl) -
et hyp- di et hyl -
i soqui nolWR-2812/0¢9395 [ 1, 8] napht hyri
phenyl)-4-[1-
[ 1, 8] napht hyri

fl uoro-

am i ne

[1 ,8] napht hyri

di ne

di n-4-yl]-
99 2-(2 ,5- Difluoro-

131

[ 2, 7] napht hyri

(2-pyrrolidi n-

di n- 1-yl oxy} -

phenyl) - 4- (8- net hoxy-
dine 1.80 (A) 400 ++PEFEPQQ1/202682 C

1-yl - et hoxy) -

[ 2, 7] napht hyr i

Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-8-
methoxy-
isoquinolin-1-
ylamine

(A

32

1-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-4-
methoxy-
pyrido[3,4-
d]pyridazine

1.91 (A)

384

++

35

2-(5-Chloro-2-
fluoro-
phenyl)-4-
[2,6]naphthyri
din-1-yl-
[1,8]naphthyri
dine

2.00
(A)

387

++

++

36

8-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yi]-
pyrido[3,4-
d]pyrimidin-4-
ylamine

1.47
(A)

369

37

5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1.8]naphthyri
din-4-yl]-
[1,7]naphthyri
dine

2.01
(A)

387

++

38

5-[2-(2,5-
Difluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-8-
ylamine

1.50
(A)

385

++

++

39

2-{5-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-

1.53
(A)

412

++




1.55 (A) 500 ++ ++
[ 1, 8] napht hyri

, 8] napht hyri

dine 1.40 (A) 499 ++ ++

[ 1, 8Thapht hyri din-4-A-
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101 2-Furan-2-yl- 4-(1H pyrrolo[2, 3- c]pyridin-3-yl)-
dine 1.18 (A) 313 ++ ++ 102 2-(5-Chloro-2- fluoro-
phenyl) - WP2012(@03rrol i di n- 1-yl -et hoxy)-

i soqui nol i nPST/EPRY11/0p2692

103 (2-{542-(2 ,5- Difl uoro-

phenyl) -

isoquinolin-8-
yloxy}-ethanol

40

2-(2-Fluoro-
phenyl)-4-(5-
methoxy-
[2,6]naphthyri
din-1-yl)-
[1,8]naphthyri
dine

233
(A)

383

41

5-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-8-
ylamine

1.33
(A)

367

++

42

4-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
[2,7]naphthyri
din-1-ylamine

1.40
(A)

368

48

5-[2-(2-
Fluoro-
phenyl)-
[1.8]naphthyri
din-4-yl]-8-
methoxy-
isoquinolin-3-
ylamine

1.82
(A)

397

49

5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yi}-
isoquinolin-3-
ylamine

2.06
(A)

401

50

2-(5-Chloro-2-
fluoro-
phenyi)-4-(8-
nitro-
isoquinolin-5-
y)-
[1,8]naphthyri
dine

2.30
(A)

431

62

5-[2-(2-
Fluoro-
phenyl)-

1.48
(A)

367

++




I soqui nolin-8- yloxy}-ethyl)- diethyl-amne 1.42 (A) 485 ++ ++ 104 4-[2-(5-
Chloro-2- 1.47 (A) 502 + + WD 2012/ 000595PCT/ EP2011/ 002692 140  fl uoro-
phenyl) - WO28124Wp¥hyri di n-4-yl]-2-(2- diethylam no- ePRFEP2@A002692

[ 2, 7] napht hyri din-1-one 4- (1H

133

[1,8Inaphthyri
din-4-yl}-
isoquinolin-6-
ylamine

2-(2-Fluoro-
phenyl)-4-[5-
(1-methyl-1H-
pyrazol-4-yl)- 1.87
isoquinolin-8- (A)
yll-
[1,8]naphthyri
dine

64 432 + ++

2-(2-Fluoro-
phenyl)-4-[8-
(1-methyl-1H-
pyrazol-4-yl)- 1.84
isoquinolin-5- (A)
yll-
[1,8]naphthyri
dine

1-[2-(2-
Fluoro-
phenyl)- 1.66
66 [1,8]naphthyri 368 ++ ++

din-4-yl}- A)
[2,6]naphthyri
din-3-ylamine

4-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri 156
67 din-4-yl]-2-(2- 413 ++ +
hydroxy- (A)
ethyl)-2H-
25 [2,7]naphthyri
din-1-one

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
68 [1,8]naphthyri 1.74
30 din-4-yl}-2-(2- (A)
hydroxy-
ethyl)-2H-
[2,7)naphthyri
din-1-one

N-{5-[2-(2- 1.64
69 Fluoro- A 410 ++
35 phenyi)- (A)

10

65 432 ++ ++

15

20

447 ++ ++




105 trifluoronethyl 391 - phenyl) -

Pyrrol o[ 2, 3- b]pyridin-3-
4-12-(2 , 5- Di fl uoro-

[ 1, 8] napht hyri dine
WO 2012/000595

PCT/EP2011/002692
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[1,8]naphthyri
din-4-yl}-
[2,6]naphthyri
din-1-yl}-
acetamide
2-(2-Fluoro-
5 phenyl)-4-(6-
methoxy- 153
70 isoquinolin-5- ) 382 ++ ++
yh- )
[1,8]naphthyri
dine
2-
10 Dimethylamin
o-N-{5-[2-(2-
fluoro- 1 64
phenyl)- .
7 [1,8]naphthyri (B) 453 + +
din-4-yl}-
[2,6]naphthyri
15 din-1-yl}-
acetamide

4-[2-(2,5-
Difluoro-
phenyl)-

20

72

1.62
(A)

[1,8]naphthyri
din-4-yl]-2-(2-
hydroxy-
ethyl)-2H-
[2,7Inaphthyri
din-1-one

431

++

++

25

30

73

N-{5-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-
[2,6]naphthyri
din-1-yl}-2-
methoxy-

acetamide

1.76
(B)

440

74

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1.8]naphthyri
din-4-yl]-2-
methyl-2H-
[2,7]naphthyri

1.89
(A)

din-1-one

35

4117

++

++




phenyl) - 107 [1, 8] naphthyn 1.57 387 ++ ++ din-4-yl]-2H (A
[ 2, 7] napht hyri din-1-one 2-(2-Methyl - furan-3-yl)-4- (1H 1.25
WO 2012/000595 PCT/EP2011/002692
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4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
75 [1,8]naphthyri 1.78
din-4-yl}-2-(3- (A)
S hydroxy-
propyl)-2H-
[2,7]naphthyri
din-1-one

4-[2-(5-
Chloro-2-
fluoro-
10 phenyl)-
76 [1,8]naphthyri 1.58
din-4-yl]-2-(2- (A)
morpholin-4-
yl-ethyl)-2H-
[2,7]naphthyri
din-1-one

15 2-(5-Chloro-2-
fluoro-
phenyl)-4-[1-
(2-morpholin- 167
77 4-yl-ethoxy)- 516 ++ ++
[2,7]naphthyri (A)
din-4-yl}-
20 [1,8]naphthyri

dine

2-(2-Fluoro-
phenyl)-4-[1-
(2-morpholin-
78 4-yl-ethoxy)- 1.50
[2,7]naphthyri (A)
25 din-4-yl]-
[1,8]naphthyri
dine

2-{1-Amino-5-
[2-(2-fluoro- .
pheny- | "4 7
79 [1,8]naphthyri 427 ++ ++
30 din-4-yl]- (B)
isoquinolin-8-
yloxy}-ethanol

5-[2-(2-
Fluoro- 167
80 phenyl)- A 369
[1.8]naphthyri

35 din-4-yl]-2H-

461 ++ ++

516 + +

482 ++ +




108 pyrrol o[ 2, 3-
5-[2-(2, 6-

327 ++ ++

Di fl uor o-
WO 2012/000595

136

clpyridin-3-y1l)- (A
phenyl) -

1.36

[ 1, 8] napht hyri

PCT/EP2011/002692

di ne

[2,6]naphthyri
din-1-one

81

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-2-
(2,3-
dihydroxy-
propyi)-2H-
[2,7]naphthyri
din-1-one

1.67
(A)

477

++

++

10

15

82

(2-{5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-8-
yloxy}-ethyl)-
dimethyl-
amine

1.40
(A)

473

++

++

20

83

2-(5-Chloro-2-
fluoro-
phenyl)-4-(8-
chloro-
isoquinolin-5-
yh)-
[1,8]naphthyri
dine

2.47
(A)

420

++

++

25

84

5-[2-(5-
Methyl-furan-
2-yl)-
[1,8]naphthyri
din-4-yi}-
[2,6]naphthyri
din-1-ylamine

1.52
(B)

354

++

++

30

85

N-{5-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
isoquinolin-6-
yl}-acetamide

1.49
(A)

409

35

86

(2-{5-[2-(5-
Chloro-2-
fluoro-
phenyl)-

1.46
(A)

501

++

++




109 [ 1, 8] napht hyri

di n-1-yl am ne

WO 2012/000595

386 ++ 0 din-4-y1]-
4-[2-(5-

Chl or o- 2-

137

(A)

[ 2, 6] napht hyri

fl uoro-

phenyl) -
PCT/EP2011/002692

[1,8]naphthyri
din-4-yl}-
isoquinolin-8-
yloxy}-ethyl)-
diethyl-amine

87

5-(2-Phenyl-
[1,8]naphthyri
din-4-yl)-
[2,6]naphthyri
din-1-ylamine

1.36
(A)

350

++

++

10

88

2-(2-Fluoro-
phenyl)-4-(6-
oxy-
[2,6]naphthyri
din-1-yl)-
[1.8]naphthyri
dine

1.60
(A)

369

15

89

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-2H-
[2,7]naphthyri
din-1-one

1.69
(A)

403

++

++

20

90

5-[2-(2-
Chloro-
phenyl)-
[1,8Inaphthyri
din-4-yl}-
[2,6]naphthyri
din-1-ylamine

1.42
(A)

384

++

25

30

N

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-2-(2-
pyrrolidin-1-yl-
ethyl)-2H-
[2,7]naphthyri
din-1-one

1.43
(A)

500

++

++

35

92

N'-{5-[2-(5-
Chloro-2-
fluoro-
phenyl)-
{1,8]naphthyri
din-4-yl]-
isoquinolin-8-

1.45
(A)

500

++

++




110 [1, 8] naphthyri 1.59 516 + O din-4-yl1]-1-(2- norpholin-4- (A
yl -ethyl)-1H [ 1, 7] napht hyri din-2-one 111 44242- 2.30 353 ++ 0
Fl uor o- (V8P 2012/000595 PCT/EP2011/002692

138

yI}-N,N-

diethyl-
ethane-1,2-

diamine

2-Phenyl-4-
(1H-
pyrrolof2,3-
93 blpyridin-3- 323
yh-
[1,8Inaphthyri
dine

2-(2,6-
Dimethoxy-
phenyl)-4-
(1H-

94 pyrrolof2,3- 383
b]pyridin-3-
yl)-
[1,8]naphthyri
dine

4-(1H-
Pyrrolo[2, 3-
b]pyridin-3-
yl)-2-(3-
trifluoromethyl
-phenyl)-
[1.8]naphthyri
20 dine

2-(2-Fluoro-5-
trifluoromethyi
-phenyl)-4-
(1H-
96 pyrrolo[2,3- 409
b]pyridin-3-
25 yh)-
[1,8]naphthyri
dine

2-(4-Fluoro-2-
methyl-
phenyl)-4-
(1H-

30 97 pyrrolo[2,3- 355
b]pyridin-3-
yh)-
[1.8]naphthyri
dine

(2-44-[2~(5- 1.62
98 Chloro-2- A 502 ++ ++
35 fluoro- (A)

10

15

95 391




WD 2012/ 000595PCT/ EP2011/ 002692 141

[ 1, 7] napht hyri

di ne

442- (5-

112 [ 1, 8]weaphtpe3951. 64 516 ++

phenyl) -
Chl or o- 2-

139

[ 1, 8] napht hyri
fl uoro-

din-4-yl]-

phenyl) -

PCT/EP2011/002692

phenyl)-
[1,8]naphthyri
din-4-yl}-
[2,7}naphthyri
din-1-yloxy}-
ethyl)-diethyl-
amine

10

99

2-(2,5-
Difluoro-
phenyl)-4-(8-
methoxy-
isoquinolin-5-
yh)-
[1,8]naphthyri
dine

1.80
(A)

400

++

++

15

100

2-(5-Chloro-2-
fluoro-
phenyl)-4-[1-
(2-pyrrolidin-
1-yl-ethoxy)-
[2,7Inaphthyri
din-4-yl]-
[1,8]naphthyri
dine

1.55

500

++

++

20

101

2-Furan-2-yl-
4-(1H-
pyrrolo[2,3-
clpyridin-3-yl)
[1,8]naphthyri
dine

1.18
(A)

313

++

++

25

102

2-(5-Chloro-2-
fluoro-
phenyl)-4-[8-
(2-pyrrolidin-
1-yl-ethoxy)-
isoquinolin-5-
yil-
[1,8]naphthyri
dine

1.40
(A)

499

++

++

30

103

(2-{5-[2-(2,5-
Difluoro-
phenyl)-

[1,8]naphthyri
din-4-yl}-

isoquinolin-8-

yloxy}-ethyl)-
diethyl-amine

1.42
(A)

485

++

++

35

104

4-[2-(5-
Chloro-2-

1.47
(A)

502




++ din-4-yl]-2-(2- norpholin-4- yl-ethoxy)-
phenyl) -

4-[2-(2-

Fl uor o-

WO 2012/000595

10

15

20

25

30

35

1.75

140

(A)

113 [ 1, 8] napht hyri
PCT/EP2011/002692

[ 1, 7] napht hyri

368

di ne

fluoro-
phenyl)-

[1,8]naphthyri
din-4-yl}-2-(2-
diethylamino-

ethyl)-2H-
[2,7Inaphthyri

din-1-one

105

4-(1H-
Pyrrolo[2,3-
b]pyridin-3-
yl)-2-(4-
trifluoromethyl
-phenyl)-
[1,8]naphthyri
dine

391

107

4-[2-(2,5-
Difluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-2H-
[2,7]naphthyri
din-1-one

1.57
(A)

387

++

++

108

2-(2-Methyl-
furan-3-yl)-4-
(1H-
pyrrolo[2,3-
clpyridin-3-yl)-
[1,8]naphthyri
dine

1.25
(A)

327

++

++

109

5-[2-(2,6-
Difluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
[2,6]naphthyri
din-1-ylamine

1.36
(A)

386

++

110

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl]-1-(2-
morpholin-4-
yl-ethyl)-1H-
[1,7]naphthyri
din-2-one

1.59
(A)

516

11

4-[2-(2-
Fluoro-

2.30
(B)

353

++




++ ++

din-4-yl]-
[ 2, 6] napht hyri
WO 2012/000595

(B)

[1, 7] napht hyri

nly)

7-(2- 1.41

141

di n- 8-yl am ne
114 f 1l uoro-

5- (5- Am no-
383 ++
PCT/EP2011/002692

phenyl)-
[1,8]naphthyri
din-4-yl}-
[1,7)naphthyri
dine

10

112

4-[2-(5-
Chloro-2-
fluoro-
phenyl)-
[1.8]naphthyri
din-4-yl)-2-(2-
morpholin-4-
yl-ethoxy)-
[1,7]naphthyri
dine

1.64
(A)

516

++

++

15

113

4-[2-(2-
Fluoro-
phenyl)-
[1,8]naphthyri
din-4-yl}-
[1,7]naphthyri
din-8-ylamine

1.75

368

++

++

20

114

5-(5-Amino-
[2,6]naphthyri
din-1-yl)-7-(2-
fluoro-
phenyl)-
[1,8]naphthyri
din-2-ylamine

1.41
(B)

383

++

++

25

115

2-(2-Fluoro-
phenyl)-4-(4-
methoxy-
[2,6]naphthyri
din-1-yl)-
[1.8]naphthyri
dine

2.49
(B)

353

++

++

30

116

5-[2-(2-
Fluoro-
phenyl)-6-(1-
methyl-1H-
pyrazol-4-yl)-
[1,8]naphthyri
din-4-yl}-
[2,6]naphthyri
din-1-ylamine

1.59
(A)

448

35

117

5-(1-Amino-
isoquinolin-5-
yl)-7-(2-fluoro-
phenyl)-

1.57
(B)

382

++

++




++ phenyl)- (B) [ 1, 8] napht hyri di n-2-yl am ne ~ 2-(2-Fl uoro-
phenyl) - 4- ( 4- met hoxy- 2. 49 115 [ 2, 6] napht hyri 353 ++ ++
di n- 1- yl )WO(2B)2/000595 PCT/EP2011/002692

142

[1,8]naphthyri
din-2-ylamine

2-(3-Methyl-
pyrazol-1-yi)-
4-(1H-
5 118 pyrrolof2,3-
clpyridin-3-yl)-
[1,8]naphthyri
dine

1.29 327
++ ++
(A)

4-|soquinolin-
5-yl-2-(2-
methy!-furan- 1.63
119
10 3-yl)- A 338
[1,8]naphthyri
dine

2-(2-Fluoro-
phenyl)-4-
(5H-

pyrrolo[2, 3-
15 120 b]pyrazin-7- 342
yh)-
[1,8Inaphthyri
dine

20

25

30

35



[ 1, 8] napht hyri dine 512-(2- Fl uoro- phenyl)-6-(1- met hyl - 1H
1.59 116 pyrazol-4-yl1l)- 448 0 0 [1,8]naphthyri din-4-yl]- (A

WO 2012/000595 PCT/EP2011/002692
143
Claims
1. Compounds of formula (I)
5

10

wherein:

Wi, W,, W3, W, denotes independently from each other N or CR?,

15 Ws denotes N or C, preferably denotes N or CR3, more
preferably denotes N,

z denotes C=C, NR* C=N, O, S, CH, N=N or N=C, preferably
denotes C=C, N(R*)CO, NR*, C=N, O, CON(R?), S, CH,
20 N=N or N=C, more preferably denotes C=C, N(RY)CO, NR*,
C=N, O, CON(R*), S, CH or N=N,

R’ denotes a monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms
or a monocyclic heteroaryl having 5, 6, 7, 8, 9, 10, 11, 12,
25 13or14 Catoms and 1, 2, 3,4 or 5N, O and/or S atoms,
each of which can be independently substituted by at least
one substituent selected from the group consisting of Y, Hal
CN, CF; or OY,

]

30 R? denotes H, Hal, A, -(CYY),-OY, -(CYY),-NYY, -(CYY),-Het,
SY, NO,, CN, COOY, -CO-NYY, -NY-COA, -NY-SO,A, -
SO.-NYY, S(O)wA, -CO-Het, -O(CYY),-OY, -O(CYY),-NYY,
-O(CYY),-Het, -NH-COOA, -NH-CO-NYY, -NH-COO-
(CYY)a-NYY, -NH-COO-(CYY),-Het, -NH-CO-NH-(CYY),-
35 NYY, -NH-CO-NH(CYY),-Het, -OCO-NH-(CYY),-NYY, -



[ 2, 6] napht hyri
382 ++ +- 1 _

10

15

20

25

30

35

di n- 1-yl am ne

5-(1- Am no- 117 isoqui nol i n-5-

yl)-7-(2-fluoro- (B) phenyl) - WO
2012/ 00059ORCI/EFE2e11/ 002692 142 PCT/EP2011/002692

R4

RS

Het

Hal

144

OCO-NH-(CYY),-Het, CHO, COA, =S, =NY, =0 ora
monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms or a
monocyclic heteroaryl having 5, 6,7, 8, 9, 10, 11, 12, 13 or
14 Catoms and 1, 2, 3, 4 or 5 N, O and/or S atoms, each of
monocyclic aryl and monocyclic heteroaryl can be
independently substituted by at least one substituent

selected from the group consisting of Y, Hal, CN, CF; or OY,

denotes H, OY, NYY, NY-COY, NY-CO-(CYY),-OY, NY-
COY-NYY, NY-(CYY)-NYY, O-(CYY),-NYY or O-(CYY),-
Het,

denotes H, A, -(CYY)o-Het, -(CYY)-NYY or -(CYY),-OY,

denotes H, A, OY, NYY or Het,

denotes H or A, preferably in case of -(CYY)yo-
Y additionally denotes H, A or OH,

denotes unbranched or branched alkyl having 1, 2, 3, 4, 5,
6,7, 8,9 0r 10 C atoms, inwhich 1,2, 3,4,5,60r7H
atoms can be replaced independently from one another by
Hal and/or in which one or two CH, groups can be replaced
independently of one another by a O, S, SO, SO,, a-
CY=CY- group and/or a -C=C- group; alternatively, A
denotes cycloalkyl with 3, 4, 5, 6, 7 or 8 C-atoms,

denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18,19 0r 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or
S atoms, which can be substituted by at least one

substituent selected from the group consisting of Y, Hal, CN,
CF;, OY,

denotes F, Cl, Bror |,

1-57



[ 1, 8Thapht hyri di n-2-yl am ne 118 2-(3-Methyl - pyrazol-1-yl)- 4-(1H
pyrrolo[2,3- cjpyridin-3-yl)- [1,8]naphthyri dine 1.29 (A 327 ++ ++ 119
4-1 soqui N¥PI2A12/MOFPE- 2- (2- net hyl -furan- 3-yl)- [1, 8] napBCHEPR014I0NSIA. 63 ( A)
338 120 2-(2-Fl uoro- phenyl)-4- (5H pyrrolo[2,3- b]pyrazin-7- Yl)-

145
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
5
o} denotes 0, 1, 2, 3 or 4, preferably if Z is NR*, o additionally
denotes 2, 3 or 4,
p denotes 0, 1, 2 or 3,
10
q denotes 0, 1,2 or 3,

with the proviso that the following compounds are excluded:

(@) 2-(5-chloro-2-fluoro-phenyl)-4-isoquinolin-4-yl-[1,8]naphthyridine,
15 (b) 4-isoquinolin-4-yl-2-(6-methyl-pyridin-2-yl)-[1,8]naphthyridine,

(c) 4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-ylamine,

(d) 4-[2-(2,5-difluoro-phenyl)-[1,8]naphthyridin-4-yl}-[2,7]naphthyridin-1-

ylamine,

(e) N-{4-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-y[}-
20 acetamide,

(f) 2-(2-fluoro-phenyl)-4-[2,7]naphthyridin-4-yl-[1,8]naphthyridine,

(@) 5-[2-(2-fluoro-phenyl)-[1,8]naphthyridin-4-yi]-[2,7]naphthyridin-1-ylamine,

(h) 5-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-[1,7]naphthyridine,

(i) 4-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-[2,7]naphthyridin-1-
25 ylamine,

and the physiologically acceptable salts, solvates, stereoisomers and

tautomers thereof, including mixtures thereof in all ratios.

30 2. Compound according to claim 1, with the further proviso that W5 denotes N
and/or Z excludes N=C, i.e. Z denotes C=C, N(R*CO, NR* C=N, O,
CON(R?%, S, CH or N=N,
and the physiologically acceptable salts, solvates, stereoisomers and
tautomers thereof, including mixtures thereof in all ratios.

35



[ 1, 8] napht hyri dine 342 20 25 30 dains 1. Conpounds of formula (1)
.---., NNR1 wherein: W, W2, W8, W denotes independently from each other N
or CR3, WBderRJWe¥SN or C, preferably denotes N or CR3, PRHER2(ASI2PADLI v
denotes N, Zdenotes C=C, NR4, C=N, 0, S, CH, N=N or N=C, preferably denotes
C=C, N(R4)CO, NrR4, C=N, 0, CON(R4), S, CH N=Nor N=C, nore preferably
denotes C=C, N(R4)CO NR4, C=N, 0, CON(R4), S. CH or N=N, Rldenotes a
nonocyclic aryl having 5, 6, 7, 8, 9 014610 C atons or a nonocyclic
heteroaryl having 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14 Catoms and 1, 2, 3,
4 or 5N O and/or S ato whchcnbelnd stituted
by at |east oné sumﬁoﬂﬁ?ccsoéqc'é%’to !f'?lj N 8uspsei&§5| & !r% g?) PY, Hal,
CN, CF3 or Oy, R2de;b®$|ﬁ$lgldf Hal , A -(CYY)n-0OY, -(CYY)"-NYY, -(CYY)n-Het,
SY, NO2, CN, COOY CO NYCOA - NY- S02A, - S02-NYY, S(0)mA, -CO Het,
-O(CYY)n oy, -0( C YY) n- Het, - NH COOA, - NH CO NYY, - NH 000-

( CYY) n- NYY, -NI—I-OOGb)(Cm)C@Ile -NH-CONH-(CYY)nNYY, - NH- CO- NH( CYY) n- Het ,
- 000- NH (£YY) n- NYY, ¢y NMAorOCONH-(CYY)n Het, CHO, COA, =S, =NY, =0 or a
nonocycli ¢ aryl having 5 , 7, 8, 9 or 10 C atons or a nonocyclic
heteroaryl having 59 6C i7‘°'8 9, 10, 11, 12, 13 or 14 C atoms and 1, 2, 3,
4 or 5 N, 0 and/or (S) amms each of 5m)nocycl ic aryl and nonocyclic
het er oaryl can be i %ﬂg Qtly substituted by at | east one substituent

sel ected fromthe oup isting of Y, Hal, CN, CF3 or OY, R3denotes H,
OY, NYY, NY-COY, NYar@@€f@eblyns ©vC. NY- 10COY- NYY, NY- ( CYY) n- NYY,

0( émnow or 0- (L& phyRiogidBifisnRepiaste BaltsPsolvatdsY YikRoldBiers-dn@YY) 0- NYY or

tautomers thereof, including mixtures thereof in all ratios.

4.  Compound according to any of claims 1 to 3, wherein
(@) Wi, W3, W, denote independently from each other CR®, and
15 W, denotes N, or
(b) W,, W3, W, denote independently from each other CR?, and
W, denotes N, or
{c) W4, W,, W, denote independently from each other CR®, and
W3 denotes N, or
20 (d) W,, W,, W3, W, denote independently from each other CR?, or
(e) Wy, W3 denote independently from each other CR®, and
W,, W, denotes N,

and the physiologically acceptable salts, solvates, stereocisomers and tautomers

thereof, including mixtures thereof in all ratios.

25
5. Compound according to any of claims 1 to 4, wherein
R’ denotes phenyl, which can be substituted by at least one
substituent selected from the group consisting of Y, Hal, CN,
CF; or OY,
30 and the physiologically acceptable salts, solvates, stereoisomers and

tautomers thereof, including mixtures thereof in all ratios.

6. Compound according to any of claims 1 to 5, wherein
R? is absent or denotes H, A, Hal, -(CYY),-OY, NO,, -(CYY),-NYY,
35 -(CYY),-Het, -O-(CYY)n-Het, -O-(CYY),-0OY, -O-(CYY),-NYY,



15R5denotes H, A, OY, NYY or Het, Ydenotes Hor A preferably in case of
-(CYY)rilo- Y additionally denotes H, A or OH 20Adenotes unbranched or
branched WpDR912/488895ng 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 CPeTawe011jopodhi ch 1,
2, 3, 4, 5 6 or 7 Hatonms can be repl aced i ndependently from one anot her
by Hal and/or in which one or two CH2 groups can be replaced i ndependently
of one another by a 0, S, SO SO, a - 25Cy=CY- group and/or a -CC group;
alternatively, A denotes cycloal kyl wyih 3, 4, 5, 6, 7 or 8 C-atons,

Het denotes a saturated or unsaturated, nono, bi- or tricyclic heterocycle
having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 3016, 17, 18, 19 or 20
C atons and 1, 2, 3, 4 or 5N(QY YAy brNECAYo0Ra magrcyelichaterdse! Baning 3.t ut ed

by at |east one subst i t uent &el&@tﬁﬂmrmﬂﬂmewc(wmn&mlﬁ st s br@fin % Hal
CN, CF3, OY, 145 ndenotes r 4 5 odenotes

0

0, 1, 2, 3 or 4, preferably W%ZglagonﬁRﬁ'ﬂegqg%ﬁ' F?céfﬁ'é?lqefr%}ﬁ'&?'ééeZ 3 or 4,
Pdenotes 0, 1, 2 or 3, 10 qdekepteenily substitttediby 3t leastidne tshisstipieptdeatetithat t he
fol | ow ng conpounds are exclg :
2(5-chl o%o 2-f 1 uor o- phenyl) % |g% [?IUPIS ?Sﬁsit'ng i Iﬁﬁ ?I}l’lanFﬁtohyl‘l’dl ne, 15(b)
4-i soqui nol i n- 4- yla"Ef('(Be n%’tYﬁWOQ\ﬁ?'ifY ACPRRER)Y ) 55{“& 8$]0h’a$§ht referealsamesrs (w)d
412- (2-fl uoro- phentébﬁoirﬂer%@:@@htnhwﬂlhghﬂxtére!ﬂ%?eo?]ﬁ'é}lﬂgﬁcﬁyr' di n-1-yl am ne, (d)
4-12-(2,5-di fluoro-phenyl) 11, 8] napht hyri di n-4-y1H2, 7] napht hyri di n- 1-
yl am ne, (e)
N-{412- (2-f | uoo- pempdund be&raiag ht dnyraf diaimsdt wH1dhddemapht hyri di n- 1-y1} -
20acetam de, (f) .
2-(2-f1 uoﬁo phenyl ) - 4\9{?\/\9‘] na Pl?tﬁﬁlnrd{e%?nr?? Ht-'%/fiqrf f?%]Otherkﬁ%y?qddl ne, (Q9)
512-(2-f1l uoro- phean)WE 1, 8] rﬁ’&mf?hﬁ/?i‘dji n-4-y1H2, 7] napht hyri di n- 1- yl ani ne,
(h) 5-[2-(5-chloroz2-fluor o-d@h&gyblc[gnd

, 8] napht hyri di n- 4- %J_Hl 7] napht hg (i)
4 [ 2- (5- chl or o- 2- f Ruor o- phe Tﬁ_henyl Which can be substituted by at least one

, 8] napht hyridin-4-y1}12, 7] naspbﬂtlh;elht shlevted fratd e ajdupesonsisting ohMOHAIEN,
phy5| ol ogl! cally accept abI e & tsgysol vates, stereoisomers and tautoners
t hereof, 1 ncI uding m xtures tReréof in all ratios. 302.Conpound according
to claim1, wth thaed fthe t Pysiojsgiseliys Bceeniablenpsaltensolygtedl astaléaison®re xaridudes
N=C, i.e. Z denot egyfenfers e, Q@udlwgﬁlxts}eythe%ofm(rﬁ@s S, CHor N=N, and
the physiologically acceptable salts, solvates, stereol somers and tautoners
thereof, including mxtures thereof in all ratios. 146 3. Conpound
accordi ng to cBai nCadmpsunds avdoedigj 10 ady bSclsiflsaad dwhicaretsBR 198 B8R the
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consi sting of:
or (f) CON(R4),
accept abl'¥0281%09059§
m xt ures thereof
3, wherein

W WB 20(d) W, V2, W8, W (e) W, WB W2, WM

in all

(a) C=C, or (b) N(R4)CO or 5(c) Nr4,

ol vat es,
rati os. 4.Co
(a) W, Ws,

or (d) C=N, or (e) O,

and preferably is C=C, 10and the physiologically
st ereoi sonmers and t aut oner s PCR&P2/0036AZ| udi ng
npound according to any of clains 1 to

WL 15W2 (b) W, W8, WI W (C) W, W2,
denot e i ndependently from

each other CR3, and denotes N, or denoig i ndependently from each other CR3,
and denotes N, or denote independently from each other CR3, and denotes N,

or denote independently from-each—othet
and th
stereoi sgners and tautoners
. Compound accor di ng

each ot her
sol vat es,
inall ratios. 25
Rldenot es phenyl,
selected fromthe ¢
physi ol oggcal Iy acc
t hereof, 1" ncluding
any of clains 1 to
NC2,
- 0- (CYY) n- NYY, 147
5 6, 7, 8, 9, 10,
S atoms, where the

10

CR3, an

15

20

25

30

35

-(CYY) n-NYY, 3
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i ch Campbend8bstit
roup consisting of
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nccept abl e salts,
m xt ures ther eof
Ll to 4, wherein
he substituent
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T O TTUT U T

eptabl e salts, sol sonmer$ and tautoners
m xtures thereof in 6. Compound according to
, wherein R2is abs \, Hal, -(CYY)n-Q0Y,
5-(CYY)n-Het, -0-(C n- OY,
NY- ( CYY) n- NYY, NY- i ¢ heteroaryl having
11, 12, 13 or 14 C 4 or 5N, 0 and/or
nmonoc$empeundter oar
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i ndependently substituted by at |east one substituent selected 5fromthe
group consisting of Y, Hal, CN, CF3 or OY, and the physiologically

accept ablwW02a12/09059§0l vat es, stereoi sonmers and taut onmer s PCH&P2eH1/00368Z1 udi ng
m xtures thereof in all ratios. 7. Conpound according to any of clains 1 to
6, wherein 10W, W3, W denote independently from each other CR3, and W2,
Wsdenote N, and denotes C=C, and Rldenotes phenyl, which can be substituted
by at |east one 149 substituent selected fromthe
group consisting of Y, Hal, CN, 15CF3 or OY, and the physiologically

acceptable salts, solvates, stereoisoners and tautoners thereof, including
m xtures thereof iph all ratios. 8. Cd o any of clains 1
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the phyS|oIog|caIIy acceptabl e salts, solvates, stereoisoners and tautoners
t her eof , WAGPLAIOMYSmi xtures thereof in all ratios. 9.Pr86&432413{002692
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NNRi (11) 30 wherein R6 denotes Hal or B(OH) 2, and 35 Rl, R6, g and Ha
have the neaning as defined above, 172 wth a conmpound of fornmula (I11)
wher ei n RYOQerRgwe®sSHal , boronic acid or a ester of boroRCEER2I1d/002H2 R2, p,
Z, W, W, W, W, W and Hal have the neaning as defined above, to yield

t he conpound of formula (1) [o-- v .-\ --0 0., (R9)q
NNIR, (1) wherein RL, R2, R5, p, q, Z, W, W, WB, W, and Wb have the
meani ng as defined above, or b) reactgpg a conmpound of formula (I1V) 173
(R5)q Ni\R(1V) wherein R, RR R5, p q Z, W, W, and W have the neaning as

defined above, with_alkyl- or arylsulfonylchloride, such as
met hanesul f onyl chl pri de or ptol uenesyl f onyl ghl g£jde, pyrfi di ne or
al kyl - pyridine and| a primary al kyl amne, \@s yet hanolla mine, propyl am ne
or butyl am ne,
Compound 118
5
Compound 119
10
15 Compound 120
20 and the physiologically acceptable salts, solvates, stereocisomers and
tautomers thereof, including mixtures thereof in all ratios.
9. Process for manufacturing a compound of formula (I) comprising the steps of:
(a) reacting a compound of formula (11)
25
R
ANV
(Rs)
q
= R’
Il
30 (m

wherein
R® denotes Hal or B(OH),, and

R', R®, g and Hal have the meaning as defined above,

35



to yield the conpound of fornmula (1') and/or (I") wherein

R, R, R5, p, q, Z, W, WB, W, and Wb have the neaning as defined above
and for NYORNI200395) WL is CR3 with R3 being NYY and Y BETHAF2HIAMNSII2 s N
30and for fornmula (1") WBis CR3 with R3 being NYY and Y being Hand W2 is
N, and optionally 174 10. Use of conpounds according to any of clains 1
to 8 for inhibiting ATP consum ng proteins, preferably TG--beta receptor

ki nase, RON, TAK1, PKD1l, M NK1, SAPK2-giopha, SAPK2-beta and/or CHK2. 5 11
Medi cament conprising at | east one conpound acoording to any of clains 1 to
8. 12. Medi canent caopprisin t.Jleast,K one conpound according to any of
clains 1 10to 8 fOPN@Héfﬁ"Hm3WZ°VP@B@HE t and?gr prophylaxisgof Y
physi ol ogi cal and/or pat hophysi ol ogi cal conditions selected fromthe group
consisting of: "cancer, tumour, malignang tunmours, benign tunours, solid
tunours, sarcomas, carcinonas, prerfro i feYative disorders, carcinoids,
Ewi ng sarconmas, Kaposi sarcomaé,ub n Q\unoyyxs, tunours originating from
the braingand/or the 15nervous sy sty » £he neni nges, glionas,

gl i obl ast omas, neurobl ast omas, stonach cancér, kidney cancer, kidney cel
carci nomas, prostate cancer, prostateréarcino , connective tissue
tunours, soft tissue sarconas, pancreas tunours,” |iver tunours, head
tumours, neck tunmours, |aryngeal cancer, oesophageal cancer, thyroid
cancer, Osteosar CONRS,n0retinobl astomas, thynoma, testicular cancer, |ung
cancer, lung adenocarcinoma, small cell lung carcinoma, bronchial

carci nomas, breast Reiroetes Hehbrnteactidigmals! of it ddthPntancer, col orect al
tumours, col on car cRNENASK,, MWW NWVE V.Cdnd HERBave BEMBEM P4 dedihed s0EI S, ovary
tunmour s/ ovarian tunours, uterine cancer, cervical cancer, cervix

carci nomas, 25cancer of body of uterus, corpus carcinomas, endonetri al

car ci nomas, uri nar ytolylefttttie compmodrof fanmolgéini t al tract cancer, bl adder
cancer, skin cancer, epithelial tunours, squanous epithelial carcinons,
basal i onas, spinalionmas, nelanomas, intraocul ar nel anomas, |eukaem as,
nonocyt e ngkaenia, chroni c | eukaem as, chyVomyg nmyel otic | eukaem a, chronic
| ynphatic Teukem a, 30acute |euka@®y), Z te m@elotic | eukaem a, acute

| ynphatic | eukem a, |ynphonas, optha < 9 sea¥%s, choroi dal
neovascul ari zation, diabetic retinopathyy i nWammatory di seases, arthritis,
neur odegenerat ion, transplant rejection} netastatic growh, fibrosis,
restenosis, HV infection, at heroscl erosi s, inflammation and
di sorders of wound heal i ng, a(Ry)oge B5car di ovascul ar system bone,
CNS and/or, PNS." 175 13. The nedisapent, ac nging to any of clains 11 to
12, wherei?] in such nedi cament conprlses at [ @ast(yone additi onal

phar macol ogi cally active substance. 5 14. The nedi canent according to any
of clainms 11 to 12, wherein the nedicanent is applied before and/or during
and/ or after treatnwhereini th at | east one additional pharmacol ogically
active substance. 1Qi%: RNBrABCOULIGAN. PONRRSKE hRB 1RORBEIR Michned
therapeutically effective ambunt of at | east one conpound "accordi ng to any
of clains to 8, opP¥énally further conprising at |east one additional
conpound ected fromthe group consisting of physiologically acceptable
excipients, auxiliaries, adjuvants, diluents, carriers and/or additional
phar naceutical |y acfive substance other 15than the conpound according to
any of clains 1 to 8. 16. Kit conprising a therapeutically effective anount
of at |east one congpqggmﬁﬁgggg'&gdygﬁﬁqma%p)clains 1 to 8 and/or at |east
one pharmaceutical conposition according to claim15 and a therapeutically
effective gnount of at 20l east one further pharmacol ogically active
substance St her than the conmpound according to any of clainms 1 to 8. 25
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(V)

wherein

R', R% R® p, q, Z, Wy, W3, W,, and Ws have the meaning as defined above,
with alkyl- or arylsulfonylchloride, such as methanesulfonylchioride or p-
toluenesulfonylchloride, pyridine or alkyl-pyridine and a primary alkylamine,

such as ethanolamine, propylamine or butylamine,

to yield the compound of formula (I’) and/or (1)

Ry);

() and/or N N R (1"

wherein

R',R% R p, q, Z, W, W5, W,, and W5 have the meaning as defined above
and for formula (1) W, is CR® with R® being NYY and Y being H and W, is N
and for formula (I") W5 is CR® with R® being NYY and Y being H and W, is N,

and optionally .

(c) converting a base or an acid of the compound of formula (1), (I') or (") into

a salt thereof.
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10.

11.

12.

174

Use of compounds according to any of claims 1 to 8 for inhibiting ATP
consuming proteins, preferably TGF-beta receptor kinase, RON, TAK1, PKD1,
MINK1, SAPK2-alpha, SAPK2-beta and/or CHK2.

Medicament comprising at least one compound acoording to any of claims 1
to 8.

Medicament comprising at least one compound according to any of claims 1
to 8 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions selected from the group consisting of: “cancer,
tumour, malignant tumours, benign tumours, solid tumours, sarcomas,
carcinomas, hyperproliferative disorders, carcinoids, Ewing sarcomas, Kaposi
sarcomas, brain tumours, tumours originating from the brain and/or the
nervous system and/or the meninges, gliomas, glioblastomas,
neuroblastomas, stomach cancer, kidney cancer, kidney cell carcinomas,
prostate cancer, prostate carcinomas, connective tissue tumours, soft tissue
sarcomas, pancreas tumours, liver tumours, head tumours, neck tumours,
laryngeal cancer, oesophageal cancer, thyroid cancer, osteosarcomas,
retinoblastomas, thymoma, testicular cancer, lung cancer, lung
adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast
cancer, mamma carcinomas, intestinal cancer, colorectal tumours, colon
carcinomas, rectum carcinomas, gynaecological tumours, ovary
tumours/ovarian tumours, uterine cancer, cervical cancer, cervix carcinomas,
cancer of body of uterus, corpus carcinomas, endometrial carcinomas, urinary
bladder cancer, urogenital tract cancer, bladder cancer, skin cancer, epithelial
tumours, squamous epithelial carcinoma, basaliomas, spinaliomas,
melanomas, intraocular melanomas, leukaemias, monocyte leukaemia,
chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leukemia,
acute leukaemias, acute myelotic leukaemia, acute lymphatic leukemia,
lymphomas, opthalmic diseases, choroidal neovascularization, diabetic
retinopathy, inflammatory diseases, arthritis, neurodegeneration, transplant
rejection, metastatic growth, fibrosis, restenosis, HIV infection,
atherosclerosis, inflammation and disorders of wound healing, angiogenesis,

cardiovascular system, bone, CNS and/or PNS.”
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13.

14.

15.

16.

175

The medicament according to any of claims 11 to 12, wherein in such
medicament comprises at least one additional pharmacologically active

substance.

The medicament according to any of claims 11 to 12, wherein the medicament
is applied before and/or during and/or after treatment with at least one

additional pharmacologically active substance.

Pharmaceutical composition comprising a therapeutically effective amount of
at least one compound according to any of claims 1 to 8, optionally further
comprising at least one additional compound selected from the group
consisting of physiologically acceptable excipients, auxiliaries, adjuvants,
diluents, carriers and/or additional pharmaceutically active substance other

than the compound according to any of claims 1 to 8.

Kit comprising a therape utically effective amount of at least one compound
according to any of claims 1 to 8 and/or at least one pharmaceutical
composition according to claim 15 and a therapeutically effective amount of at
least one further pharmacologically active substance other than the compound

according to any of claims 1 to 8.



