WD 2010/ 060532PCT/ EP2009/ 007930 1 BENZONAPHTYRI DI NE COVPOUNDS AS

| NHI Bl TQRS2630,08035OTAXI N BACKGROUND COF THE | NVENTI ON 5 THag/imy@oran
was based on the object of finding novgl conpounds havi ng val uabl e
an

properties, in particular those which™ be used for the preparation
of nmedi caments. 10 The present invention relates to conpounds and to
the use of conpounds for the treatnent of diseases which are

acconpani ed by afENZUNAFATRIDINE COMPCUNDYAD NHIBIGORSsTH AUTEMOIN
furthernore to pharnaceutical conpositions which conprise these

conpounds. 15 In detail, the present invention relates to conpounds
of the fornmula I, which preferably inhibit one or nore enzynmes which
regul ate and/ or nodul ate the | ysophosphatidic acid (or [PA for short)
| evel , to BBACEKGROUND @ THECIDIMENPIMI se t hese conpounds, and to
processes for the use thereof for the treat- ment of diseases and

oo bronag e velfol M dhRaT the i tidanbew Chidigs g’
and propaga
neovascul ar\la‘-f@él:&l@fbr%[ﬁ@-n@é qheﬁdrﬁcdlﬁrt HRQBHIYA céﬁfbbél@é%tfaf Yhedh &ERSES |

25 arthritis, neurodegeneration, restenosis, wound healing or
transplanttﬁé]@bmﬁdwankﬂﬂ@artlcular t he conpounds according to the
i nvention are suitable for the therapy or prophylaxis of cancer

di seages. Autotaxin (ATX) is an enzyne which is responsible for the

i ncrease | nrﬁ@gre%@hym@haéﬁh@bte@t@ cphsburRisednd fo Meaideest cofipdlET
(Xu et al. 199 Clinical Cancer Research Vol. 1, page 1223 and Xu et

al. 1995, HpbHieetieatmenislf dimmsepayictyany acoarEavaddytan increase in the

ohoor s, arostdsBplitiGRloid B8 3RaRasEI8 bhaaBEllid ABNAIRLE -
2002, J. BiwhichChepriseMbkse tothpopagds. 227) [PA is an intercellul ar

l'i pi d15redi ator which influences a nmultiplicity of biological and WO
2010/ 060532PCT/ EP2009/ 007930 - 2 - bi ochem cal processes, such as,

Ao S SR o BISSUEERBERFELAS 1 LERPBORN e ARSERA oBuRTE
MIls et aIpre&ﬁQBlyhhlmbltlaﬂe or@aoraeenz&mhes \’&hlqm\a@gu%é abdfuet rhydwbtectheal .
2001 Frost. &ospwbg dic aCId Por LPD/’J(’:1 gor s% rf) Ievel gdc:lotnlﬁgonsmoLnPsAwhlch com-

20 prise these compounds, and to processes for the use thereof for the treat-
ment of diseases and complaints, such as angiogenesis, cancer, tumour
formation, growth and propagation, arteriosclerosis, ocular diseases, chor-
oidal neovascularisation and diabetic retinopathy, inflammatory diseases,

k 25 arthritis, neurodegeneration, restenosis, wound healing or transpiant rejec-
tion. In particular, the compounds according fo the invention are suitable for

the therapy or prophylaxis of cancer diseases.

Autotaxin (ATX) is an enzyme which is responsible for the increase in the
30 lysophosphatidic acid level in ascites and plasma (Xu et al. 1995, Clinical
Cancer Research Vol. 1, page 1223 and Xu et al. 1995, Biochem. J. Vol-
309, page 933). ATX converts lysophatidylcholine (LPC) into lysophosphati-
dic acid (Tokumura et al. 2002, J. Biol. Chem., Vol 277, page 39436 and
35 Umezu-Gozo et al. 2002, J. Biol. Chem., Vol. 158, page 227) LPA is an

intercellular lipid mediator which influences a multiplicity of biological and



can be found in increased concentrations in plasma and ascites fluid
from ovaghaposaeser patients in the early and | ate phasgr/ddfgdrlodass a
role there in tunour cell proliferati 02 and invasion thereof into

nei ghbouring tissue, which can result i nmetastasisation (Xu et al.
1995, dinical Cancer 10Research Vol. 1, page 1223 and Xu et al.

1995, Biochem J. Vol - 309, page 933). These bi ol ogi cal and

phat obi ol ogjigahe; Fdé?sﬁﬁ%%séées&?ﬂésc*ﬂ&d@?{h SiBofEfBle) ihiiEibRA Of
G protei n-coupl ed receptors '(Contos et a 2000, Mo arm Vol 58,
page. 1188)thrdrﬁb§0;tetagg$eg&£mmnd apoptesidddigyabt al. RO0B dineg. Ltihel Reg

the. 1 nhi bi 1Yot PesyiEcend MR o 3 EATS NG P h eseas By it 282
such as, foinEk@agH &t al2tbod Prbst, (.r‘b_ﬁ?(Me%p%'l‘%e?a@b 33%0912add1’ﬂor5' |PA
Chem5VoI 277, page 21197 and Aoki et al ol .

277 page 48%’1796 forndinarcieaset mggemtbaum lér;;ﬂmamm asgites ﬂumiefrom

1958, | e R g petq g i i BAE AN B TEsES ER A s Aol s

starting IOQhrttlrﬂdmr@@ﬂ gi&ﬁ@@&loh%ﬁawaél% ltlﬁd-ire@f in®d ne@ﬂﬁ@u tiskley. 25
Cancer Vol . page 532 and Goto eta |I. Bi ochem Vol .

92, page 11\/15r):h§aﬁcr§sukt in Megagipsisaiien (o ahali ﬁ@Béa@@mC@w@mﬁen n
tumuie andzCauses \i&%‘ﬂaﬁg%eiézaoé%}){eétﬁé; A LANAS ) Al ﬁbﬁ(ﬁ{%%e] ot

nei ghbouring tissue can resu astases tornma

al.. 2000, @@3lgehese WilogiddllthdplstoBibldgicalpracksisesaire sambhbamnrby
ioget her V\Ahh ot her, anglLE%enetl c factors causes bl ood vessel
¥

formation itne@Esdvaliem 8 ahgrrigtaiRsrapierdrrertoss (Comos et ehrdl0. Res.
Vol . 61 pag@, 36 Vgnggo%%gg ?%%)stan i nportant process in tunour

gr owt h, V\/mc ensur es sup]ol umour with nutrients. 35For this
reasofi inhibition of angi ogenesn s is an inportant starting point in

cancer and ur theraq ich the ur can be starved.to a
o o S i Bsassr s miwer tie | PR BHeTRE Uk o s BIRTe,
2007, Nat ur@nfRi g ntd Wl&é?eét%'hb}ﬂae\é@ﬁ bﬁheﬁﬁlﬁiﬁ él%ﬁ?bf%‘cl‘l@ mes which

Surprisingly, it has been found npounds according to the
i nventi on caredevalpedirf LEAihibsbitheos, mjcmdmafemwgamptbaauiojzamlh (AThX,

At ot gy . SR BbriboUAs) Fueh 1SRG Vol eRe - PRGErLTION HIDABREN.

exhi brt an zehmnt 85086k, wdpqzmaagéhsvs?)mmb% BEEngRR the be

detected in the test described, for exam ‘10ple, herein. In tests of

this type, an&mluh@fsthammieﬂtw@stm/rmmanmmﬂasmqopmmqusten

oy 1 050 v ares- i 'R PRby BELSE Rave Veh e EBHS 1) AnF RBTEENE
range and ran gnperedraradtivigipdinthe ahgnendlethefapya@dills 8t 42068 Nl Red! |
sol i d%§nd non-solid tunmours can be treated with the conpounds of the

formffa I, Gargeraiol opagsddpred Cﬁ@iﬁcﬁi?th%oqdedrk@%linﬁaochﬁrm Mol 92

urogenltal arjan and |ung
carci - 20nopnﬂ@gr? 13#) Sﬁ?ﬁ%ﬁﬁfndﬁég‘%@g&?%Nﬁ’%ﬁ@%‘ﬂﬁ“&ﬁgﬂ tug%crl.,rs Ialqu

car ci noma. dausesttheouexaliptaiferatioh whd invastirto neiMiR@hiissng, br east
car ci noma. di scussed herein, effects of the con‘gound accordi r{,g to
the i nvent i'¥¥ich can result in metastases formation (Nam et al. 2000, Oncogene, Vol.

30 19 page 241). In addition, autotaxin together with other angiogenetic factors
causes blood vessel formation in the course of angiogenesis (Nam et al.
2001, Cancer Res. Vol. 61 page. 6938). Angiogenesis is an important proc-
ess in tumour growth, which ensures supply of the tumour with nutrients.

For this reason, inhibition of angiogenesis is an important starting point in

35
cancer and tumour therapy, with which the tumour can be starved to a cer-



25are relevant for various diseases. Accordingly, the conpounds

accor di ngotorotoeesse nventi on are useful in the prophyl axiTardb@vos7930
treatment of di seases which are influegced by inhibition of one or
nore nucl eoti des pyrophosphat ases and/ Oor phosphodi est erases, in
particul ar autotaxin. 30 The present invention therefore relates to
conpounds according to the invention as nedi canents and/ or nedi canent
active ingriafh exteat (Folkran! 2667, MetlreARaleivsPD R Isasvéryofol t epal d

di seases and to the use of com 35pounds according to the invention
for the prepatéBbbn of a pharmaceutical agent for the treatnent
and/ or prophylaxis of the said diseases, and also to a nethod for the
treatnent of the said diseases conprising the admnistra- WO
2010106053 2REPHEPRBO KB fouhd-that the afmpowndy acoordingdopios len-

accor®@ing to the inventjon to a ient in need of such |
adni ni st r atf¥hCaus§ s ‘%'@hébrmg‘?tﬁ?ﬁterﬂﬁ@ec@%@tﬁfd?e ACEBOARS PYEt he

i nvention klﬂy(g aéﬁcpg%g‘;;ﬁ el LA ] g _
nodel . The 'hos %(%;él%\gtl ent c nogg%%%stbg' Ig y ﬁar{éﬁg%ﬂgﬁji@%for
exanpl e a pounaEtseacpeding$o thaninpantior preferdilyraxisibit aodehvasiagewisuziong
mce, rats and 10hansters, rabbits; horses, .cattle, dogs, ts, etc.
Ani nal mqéPglcaf%a Y, Whighah Fasiy e tﬁﬁ#@ﬁiﬂaﬁﬁ?ﬁ%%gm@ or &¥pidr e
they 10 ovi dge ahaeite!in idts Pghis "t;@y'ét, @F@‘é‘&ot‘?{eoﬁnbé‘ %e%@'ir&?%e iﬁ@érrﬂﬁ‘:n
sensitivity of a certain cell to treatnment wth the conpounds

%%Q:cor di ng tefarablyraxdiihii and cansdan dehibiting redfbchywhiels is ugpally dacunen-
ypically, . a,culture of the cel| is conbined with a conmpound

accor di ng t'6% e‘bgw%'HFPéfhaa%“?‘@ﬁﬁ r@ﬂgecBWg%rﬁtha‘f‘HBﬁémF Ao [3RGSuhi ch
is sufficieid inorepedfeatimh etddtPradantsnded 20i nduce cell death or
to inhibit cell mgration or to block the cellular secretion of

angi oggenesi s- pronoti ng substances, usually between approxi nately one

h q _ . A . _ ;
b1 opsy ‘samp S onetelna selfahiin it hiRurs tah biSIEag Mt e B
treat ment grauridsesf thetioeda | 2&bheagl dseexanples niteRentt Rukaenfidsrain,
speci fic conpound used, the spem fic disease, the patient status,

etc. Typi cdirpgenital; apiisdigsysiempsdomaciuleryngeahtovesian sl luee £6rg-
reduce the Si ; ' j (S i l-e t he
i abigg ty ol RanSERrEEbha BRI b I ALER Lo HE ol Ky,
contin- 30ubdr examples incinde geosthtes puadrsiticamdiasastcarcinetha.f or

exanpl e at | east about a 50% reduction in the cell burden, and can be
continued until essentially no undesired cells can be detected in the
body. WO 2010/ 060532PCT/ EP2009/ 007930

As discussed herein, effects of the compound according to the invention
25 are relevant for various diseases. Accordingly, the compounds according to

the invention are useful in the prophylaxis and/or treatment of diseases

which are influenced by inhibition of one or more nucleotides pyrophospha-

tases and/or phosphodiesterases, in particular autotaxin.

30
The present invention therefore relates to compounds according to the
invention as medicaments and/or medicament active ingredients in the
treatment and/or prophylaxis of the said diseases and to the use of com-
- pounds according to the invention for the: preparation of a pharmaceutical

agent for the treatment and/or prophylaxis of the said diseases, and also to

a method for the treatment of the said diseases comprising the administra-



- 5 - PRIOR ART Conpounds which are capable of inhibiting autotaxin

are desGyhhe@dshszPeng Set al . Bioorganic & Medicinal Cheisthhibno7930
Letters (17, 2007, page 1634- 1640). Qe conpounds descri bed therein

are |lipid anal ogues, which do not havé™any structural features in
common with the conpounds according to the invention. O her
napht hyri di ne derivatives are described in EP 0 997 462. 10 SUMVARY

OF THE | NVENH Ghbrdgr hidreRbiridunl 3icedrdifl FOROMDSRIH td fBafighitH! a !

15 25in whi denotes Ar or Heti, Hetidendtes a nono-or yclic,

sat ur at ed, neeshoUswatheadromistraiimet i c het erocycle having 1 to 4
N, O and/or S atoms, which is unsub30stituted or may be nono-, di or
trisubstituted by Hal, A OA Ar, OH and or =0, WD

2010/ 060532PEAH BRAIXHPHEI A cor@upouh@é aéé‘é}%r@ftoqhm@h' Have an

saturfted heterocycle having 1 - 3N and/or O atons, which is
unsubst i t utadvastagesushectionno-a xenalianspiant tumedr mpdeb 5R4i n each
case, independently of one another, denotes H, Hal, OA OH A nono-
or polysubstituted, X, Yeach, independently of one another, are

absent, or Tenabst oiitient £8n (b@ltlﬁ')g2to, anyORantthaligdEpeciegiver éx@rﬁblé ane
of the radicals X or Y may be absent,
primate species, in particular humans; rodents, including mice, rats and
10 hamsters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of
interest for experimental investigations, where they provide a model! for the

freatment of a human disease.

15 The sensitivity of a certain cell to treatment with the compounds according
to the invention can be determined by testing in vitro. Typically, a culture of
the cell is combined with a compound according to the invention at various
concentrations for a time which is sufficient to enable the active agents to

00 induce cell death or to inhibit cell migration or o block the cellular secretion
of angiogenesis-promoting substances, usually between approximately one
hour and one week. For testing in vitro, cultivated cells from a biopsy sam-
ple can be used. The viable cells remaining after the treatment are then

£ counted.

25 The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. Typically, a therapeutic dose is sufficient to
considerably reduce the undesired cell population in the target tissue, while
the viability of the patient is maintained. The treatment is generally contin-

20 ued until a considerable reduction has occurred, for exampie at least about
a 50% reduction in the cell burden, and can be continued until essentially

no undesired cells can be detected in the body.

35



R2 R3each, independently of one another, denote R R2 and R3

15t oget hep 2adomeosdenot e an al kyl ene chain having 2-6 C aicane2009007930
whi ch, in addition, one CH2 group repl %ced by 0, NH or NA', A denotes
al kyl having 1-6 C atons, or CH2CH2COH, “COQ( CH2) nAr, 20(CH2), Ar,

(CH2) nHet 2, (CH2) pNA2 or Cyc, R5denotes H, Hal, NH2 OH, QA or A
denotes H, A Cyc, (CH2)nAr or (CH2)nHet nono- or poI ysubsti 25t ut ed,
denotes 0, PRIORGARTONHA) NH-, CH2NHCONH, -CH=CH or is absent, 30
Cycdenotes cyclic alkyl having 3-7 C atons, Adenotes |inear or
branched al kyl having 1-10 C atons, in which 1-7 H

atoms may bﬁ%@%ghﬁ%w&b% %q%%m?bg@ﬁ‘%@{ot&m 8L Qinddin"BLEy

2010/ 06053 2RGN/ Biddegi© @M icinal Chameiptratetehy (17, 2[3'517 Fagesths 3402
and/ dv by CH=CH _(Froups or cyclic alkyl having 3-7 C at ons

5Ar denot es Iheicramaunds sigsptingd thareis @ﬁ‘étwd analgeHeswiikhcle nef

unsubsti t ut Hal ,
A (CR2), OF@’S’( %Eg%ﬁ?tﬂfaq (%?:Sﬂﬁérﬁ\lﬁzcot@é%ﬂw tww&éﬁtﬁg&”ﬁ%,
NRSQ2A, SOXNRIAnves(tdnA, CO Het, (CR2)nHet, O(CR2)nNR2, O(CR2)nHet,
NHCOOA, NHCONR2, 10NHCOQ( CR2) NR2 NHOOO(CRZ)nHet CR=CRAr 2, SQ2Het,
NHOONH( CR2) Wi naRBHRIdinergs iatives 66 RepeieachiRrer 0RHER) | Het |
CONR(1IR2) nNR2, CONR(CR2) nHet and/or COA, 15 Het denot es a nono-, bi -
or tricyclic saturated, unsaturated or aro- matic heterocycle having
l.to 4N, 0SENMMAR YSOE{THIE INVENIHOMY be unsubstituted or nono-, di-
or trisubstituted by Hal, A Ar2, 0(CR2),-,Ar2, (CR2)nOR, (CR2)nNR2,
SR, NO2, CN, COOR, CONR2, NRCOA, NRSQ2A, SOZNRZ, S(0) gA, CO- Het 2,

(CR2), Het 2, Mg@%h R2, NHCOQ( CR2) nNR2,
NHOOD( CR?) | Het 2, NH%?%Z %E‘(SNH RH( Hg?;, 000NH( CR2) n\R2,
OCONH{4°R2) FI et2 25C0O- Het 2, CHO COA, =S, -NH =NA and/or =0
(carbonyl oxy- gen), Hal dengtes F, C, Br or I,

R,
ze 0. _NR?R®
20 |
Yo
N l \ Rd,
_ R,
R® N
“ 95 in which
D denotes Ar or Het1,
Het' denotes a mono-or bicyclic, saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is unsub-
30 . . . .
stituted or may be mono-, di or trisubstituted by Hal, A, OA, Ar,
OH and or =0,
R’ in each case, independently of one another, denotes H, Hal, OA,

35 OH, A, phenyl, Het® or CN mono- or polysubstituted,



denotes O, 1 or 2, denotes O, 1, 2, 3, 4, or, denotes 1, 2, 3, or 4,
and pharnp@eguiokssat ! y usabl e salts and stereoi soners theicaaip2009/007930
including m xtures thereof in all ratigs. WO

2010/ 060532PCT/ EP2009/ 007930 - 8 - Conpounds of the formula | al so
mean pharmaceutically usable derivatives thereof, optically active
forms (stereoi sonmers), tautoners, polynorphs, enantioners, racenates,
di ast er eomgystand tdigolydlh dh&foRRfc, SRV ES heferGdRESRagiRgROURAS. The
term sol vates of the conpounds i's taken to nean adductions of inert
sol vent nol ecul es @iddont Beatemspwbiaisis winisohstitotad owinay beonohet er nut ual
attractive force. s “ﬁ%%f% arehﬂéor exanpl e, nmono- or di hydrates or
al cohol ates. 10Phar g Fﬁy' sabl e derivatives are taken to nean,
for exanple, the salts of the conpounds according to the invention

and & so so-galled pro-drug conpounds. Prodrug derivatives are taken

to nean corfpounds dh eerk cesenidapendgntbhoflioeanethpsdensirg Hi s@lgyA,
means of, for exa , pd | - , sugars or oligopeptides
and which are raprg#ﬁ‘éléﬁ%@ﬁgsﬁgﬁﬁgbgﬁggﬁﬁsn1to formthe effective
conpounds according to the invention. These al so include

bi odegr adahl e pol yner derjvatives of the conpounds 20according to the
i nvention, %sYdescrei%d!”qe@ﬁnéS%a%PfeEm@ ANpHET. are aisgni ordenoteg 1CE7
(19950 The expressj - eLEeLtd Ve HEMY Oin, f

medi canment or of a Eﬁg?)ﬁﬁcgﬁﬁd&a act r\%‘eﬁ%gﬁﬁﬁﬁ%wﬁ}?ﬁgﬁ@%§e°ﬂn a
tissue, system 25anayhk absehtiman a bi ol ogi cal or nedi cal response
which is sought or des- ired, for exanple, by a researcher or

physi ci an. In addition, the expression "therapeutically effective
amount " dengi ¢ an AERUHdeMBhBNt¢ 8BRS SHoMer NdéhReTR; 43P RAY

subj ect who has not recel 30ved tm;s armun?, has tcﬁe |:?r’ol | owl ng
consegglence: i nprovedethee atsoedanotheal dlkygeng cbaierawmg 86 6latamsain on
of a disease, syndrome, .condition, c | ai nt i sor.de Si ,
effects or also t he"WEGUBASHIM, @ﬁe@ﬂggwefe a%dﬁys@aglré'! OES%ﬂ ai nt
or disorder. 35The expression "therapeutically effective anount” al so
enconpasses the anounts which are effective for increasing normal

physi ol ogi dal functdenetes WRyRTENING 65 C2mamsER? CHRCHBTIBACOOYCH,)MAT,
(CHa)nAF, (CH2)nHet?, (CH.).NA; or Cyc,

20
R® denotes H, Hal, NH,, OH, OA or A,
R denotes H, A, Cyc, (CHy)Ar or (CH3)Het mono- or polysubsti-
i«\ 25 tuted,
4 denotes O, NH, -CH(CONHA)NH-, CHo,NHCONH, -CH=CH- or is
absent,
30 _ .
Cyc denotes cyclic alkyl having 3-7 C atoms,
A denotes linear or branched alkyl having 1-10 C atoms, in which
1-7 H atoms may be replaced by OR, CN, NR», F and/or Cl
35

and/or in which one or two non-adjacent CH, groups may be



The invention also relates to the use of m xtures of the conpounds of
the for %%01'0/066595 exarrpl e m xtures of two di astereonersgyrdBhonadig! €
inthe ratio 1: 02, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. 5These
are particul arl y preferabl y m xtures of st er eoi soneric conpounds. The
invention relates to the conpounds of the fornmula | and salts thereof
and to a process for the preparati on of conpounds of the for rrul a l

according to the p r 4AC | I , and
st ereoi som 10ers '?%E%tgg? awggt%éﬁaze%raf%i% ’aﬂ)*gﬁr the pr ér ation
of conpounds of t heyklic mkjyhhavlngi’;eb(ipamm,of the fornula Il 20 in
which R2, R3, R4, R5 and p, have the neanings indicated in Claim1l,
25is reacted with a conpound of the formula Il or IV WO

2010/ 0605325CT/ EPZQ%?{O%QJ ?ﬁ@nyl i%ganleﬁagmﬁgP%ge énﬁng ch Bﬁ%ﬁléhh@

nmeanimgs indicated I n m 1" an (S tosy ate, nmesylate
or triflate, and/orursubatiwien cagicthoefdit,He-, ﬁ@ranﬁraaanta@hamnﬁedtbe’d-laint o

O one) oo amendh ICHRAGASOTAY AR TorD R SeRg. Rp ERE”
atoms. Al kyl prefercbONRIRRTEA, NERIUIA, é@gmmer(m)ﬁAeC@Hetpr opyl,

i sopropyl, butyl, isobutyl, sec-butyl or tert- ur- 10t her nor e

al so pentyl, 1-, 2-(Cét) Q@O@Rb}dt‘]ﬂa OfCRs) Het, Z\IHéD%Z\JHQ@ﬂRgA

propvlo 1 ethy!prongle g e wiao®in Sind CRLtRaNEH oL 1-

1-ethyl -1 - rret hyl pr AMMCONHESRYLINRS, mcﬂmmi)mét,, @C?ONH(CRg)nNRz,
1.2, 2-trinethyl prop further pref r abl for 1b5exanp

I
trifluoromethyl. Al QNW@R}) mW&\l%ﬁQ ¥r@1|%2f &Q’HR&CBe)mHﬁé@n‘é/iQEyl
having 1, 2, 3, 4, g 6 C atons, preferably nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trif I165)rorret hyl , pentafluoroethyl or 1,1, 1-trifluoro- 20ethyl. Al kyl
e

al so not cycl oa Cycl oal pr.ef erably denot es cycl opropyl,
cycl obut yI b operfi%}%te%ﬁn%m\%x?r B irieyrar sakletad, upsriupted & APy

denot es unbranched A I@Flé{é?ﬁ Ié"hg\‘llb@“leliohff‘w @arjrdlofs stofis, uifclfﬁ%f

particul arly prefera ene, ene €ne or 'b
25 be unsubs’ututed or mono-, di- or trlsubstltuted by Hal, A, Ar2

O(CR2):A, (CR2).OR, (CR2).NR,, SR, NO,, CN, COOR,

20 CONR;z, NRCOA, NRSO2A, SOzNRy, S(O)4A, CO-Het?,
(CR2)sHet?, O(CR3).NR;, O(CRz).Het?, NHCOOA, NHCONR,
NHCOO(CR2)nNR;, NHCOO(CR;)Het®, NHCONH(CR,).NR;,
NHCONH(CR),Het?, OCONH(CR),NR,, OCONH(CR,).Het?,
“ 28 CO-Het?, CHO, COA, =8, =NH, =NA and/or =O (carbonyl oxy-
gen),
Hal denotes F, Cl, Bror |,
30
n denotes 0, 1 or 2,
m denotes 0, 1, 2, 3, 4, or,
p denotes 1, 2, 3, or 4,
35 and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.



At: preferably denotes phenyl, o-, m or p-tolyl, o-, m or
p- et hyl ph@ayioos@ssz m or p-propyl phenyl, o-, m or p-i seavERvdoneny!
o-, m or p-tert-butyl- 30phenyl, o-, or p- hydr oxyphenyl, o-, rn-
or p-nethoxyphenyl, o-, m or p-nitropheny o-, m or p-am nophenyl,
o-, m or p-(Nnethylam no)phenyl, o-, m or

p- (N- net hyl am nocar bonyl ) phenyl, o-, m or p-acetam dophenyl, o-, m
or p- met hoxyeheaYihds 8f theor@iullt Q&B%&MEHMr‘ma&;macﬁﬁy QéatﬂeQiéméMves
35car bonyl phenyl, o-, m or p-(N, N-di net hyl am no) phenyl, o-, m or

p- (N, N-di - th@temﬂ aptinalaadiyeyopaésigrecisomers), teutomers, polymorphs,
N- et hyl
b {2ty ARSIV hacefare Oaigliched e VAL RV AR BateS of ™

2010/ 060532Re3é EB%WQ@W&@ terrrisdlvatdéhﬁﬁﬁé cofmpoufids 9% tdken to mean
chl orophenyl, o-, m orr{) Imsth yl sul f onam do) phenyl, o-, m or
S@

p- (et hyl s AGBIHfiPTS REMAT selventHapleskissams e Qompougdawhi@ B]rm 2 6-
3 4- or 3, I 0
3 5. di chi 0?(2)\:%?}1@%9%&@5&@%! aﬁag‘tlve %géle sg?vgﬁes a?e Sor e)?brﬁple hono- or
3, 5-di br onogihgdvates & dleolslafzss- di ni t rophenyl, 2,5- or
3, 4-di net hoxyphenyl, 3-nitro 4 chl orophenyl, 3- am' no 4 chloro-,
am no- 3-chl oro-, 2-am no-4-chloro-, 2-am no-5-chloro- or 2-am no-6-
| orthen i
or e brarfidick ot g BB ABAGAIEH (o mean, forprgmple e, ¢
6-, 2, &dts arthd c@nﬁ}mmdsrdcoomlng&pﬁmmweanaﬁd tsionset- baliqcbpm-\yl
droxy 3, 5-di chl orophenyl , p-iodo- phenyl,
di chi or§H9.Com nyl, 4-fluoro-3-chl orophenyl, 2-fl uoro-4-
omopheny| profindy dbfildtiee- é}e%t%lﬁpﬁﬂ%éh coff AR cﬁTH@?&W@WW&h

3-chl or o- 6- met hoxyphenyl, 3-chl oro-4-acetam dophenyl,
3-fl ugg o- 4- hmmeqrswp‘mm me@namfnbr@mmmqihéwlacyi groups, sugars

3 hLor o QSR ARRRERN i arhE Ptk GEBRERI SRRRH B

p- et hyl pheraffactiQe codiiBurelks dbc@FdJﬁglt@hﬂé"Mkfenﬁbn m or
p-isopropyl phenyl, o-, m or p-tert-buty henyl, o-, m or

p- hydr oxyphE#geeE algo inglude brocﬁ@gn@iarm&;aprym lertyal V¢ﬁ obthecampewisteny|

o-, m or 0 h no) pheny -, or
p- (N- thyloaa%&\éc}ggq‘gonylwgﬂgomas @e)&rf%%dgr%rp‘%&&m‘%nm{ﬁﬁeh’???mojﬁ%m
or p- rret hoxg/pBRHYHe5)0-, m or p-ethoxyphenyl, o-, m or p-ethoxy-
25car bonyl phenyl, o-, m or p-(N, N-di mret hyl am no) phenyl, o-, m or
p- (N, N-di - nmet hyl am nocar bonyl ) phenyl, o-, m or

p- (N-ethyl aﬂ?} 18} %Q%ln “eﬂéctl\@ afbuRf (c%nl&% ﬁ%@%é%ﬁ&)é)ﬂ%aﬂamgnﬁ o™
or p-fluoro -bro
g;hl or ophenyjf a pharrmacemtacat—&mhygwﬁémw}doémmla tl&he}sysim’n or

3 4%!?3” sy fon{g%ﬁg&%\é,ﬁ,plo cggtnga orgﬁ%lgglgrgggonsze whﬁchgs@ought or dezs-6

3, 5-di chl orggg'ne&y
3, 5-di brom)lpheny %Xaﬁ%}}% b}/%ése II%’RI%{ PBEPQS'C' 2 5- or

3, 4- di net hdrygsidision, Ihe;enpltaserom-"wr&repepmrmwIaffe&%[wrarrmlm chereotes an

2-
ch
3-n
2,3,
2-hy
3, 6-
br

352-am no-3-chl o hl oro- or
2 ant no- LR aREn s S TBaEL WER 2 e iesaPRa g AUE SV Pas RRT fassi-4
N, %dmt hyleaMhROMSOML, had, tﬁe%lwlﬁgl%ﬁ@é a3, 4-, 2,3,5-, 2,3,6-
, or 3,4 5-trichloro- WO 20107 060532PCT1EP2009/ 007930

improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction in
the advance of a disease, complaint or disorder.

The expression “therapeutically effective amount” also encompasses the

35
amounts which are effective for increasing normal physiological function.



- 12 - phenyl, 2,4,6-trinmethoxyphenyl, 2-hydroxy-3, 5-dichlorophenyl,
p- i odopRed¥d1o/080582 di chl or o- 4- am nophenyl , 4-f1 uor o- 3- clipcaymBRiemgroze
2-fluoro-4- bronophenyl, 2,5-difluoro br omophenyl

3- br ono- 6- net hoxyphenyl , 53-chl or o- 6- m&t"hoxyphenyl ,

3-chl oro- 4- acet am dophenyl, 3-fluoro-4-nmeth- oxyphenyl,

3- am no- 6- net hyl phenyl , 3-chl oro-4-acet am dophenyl, 2, 5-

di met hy 1- 4-00d pRERASA Klso B Wihé’us@bpﬁﬁ)&éﬂes of the comp%ﬂ'unfdﬁrdf'ﬂﬁé nor e
preferably denotes phenyl, naphthyl or biphenyl substituted 1Ophenyl,

i ndanyl ndptmbla |, for exiaprBaynixtuses hf byo mstﬂfeomemméabsmmmeeid tbe

?DCIr:]\’g) nCR APEI prbfﬁ?a@ﬁ/qdd‘eqe e@ﬁhih@bm 6918%(2 or pAt gln;% C)ro-, m  or

p- et hyl phenyheseOare gdrfitulafly PréFeribly Riiyés olsterdBisdtheric compounds.
p-i sapropyl phenyl, o-, m or p-tert-butyl- phenyl, o-, m or
p- hydroxyphenyl o-, m or p-nmethoxyphenyl, o-, m or

p- met hoxyp I
ot DY el e 15 SRR oy i 8 Bl S ROABRY L
2,3-, 2, 4 ,artDi ®prochse-for &éprepéra’i;o&-cﬁflcfdnmtﬁmeﬁﬁhe félm&jla EZa,céord-
2,5-, 2,6-, 3,4- or 3,5- dichlorophenyl, -
or 3. 5-di brigeipHunpatend caimgang, marma%vht@éww Salts 3*"'&1 S’fefzeozasqm-
2,3,6t0 2, enyl, 2,4,6-trimethoxyphenyl,

2- hydr oxy- %gﬂa‘%ﬁ? aﬁa‘t"% @Q&ﬂ{ IEIphenyl 4-f | uoro3-chl or ophenyl,

é fl uoro- 4-br ormphe‘oythe rir,ebachtfdnuof oompbund@phﬂwiom@ra[

5br onp- 6- met hoxyphen hl or o- 6- oxyphenyl ,

3-f 1 uor o- 4- met hoxy- a?)%@ﬁwng?fﬁ'%f mllaﬂlg 4-chl orophenyl . lrrespective
of further substitutions, Heti denotes, for exanple, 2- or 3-furyl,
302- or 3-thienyl, 1-, 2- or 3-pyrrol yI, 1-, 2, 4- or 5-imdazolyl,
1-, 3t5 4- or 5-pyrazolyl,R-, MR?’®r 5-oxazolyl, 3-, 4- or
5-isoxazolyl, 2-, 4- or 5-thvazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3-
or 4-pyridyl, 2-, 4-, 5- imdinyl, furthernore preferably
1,2,3-triazol-1-, -4- @Of -9 2y 4-tyiazol-1-, -3- or 5-yl, 1- or
355-tetrazolyl, 1,2, 3- i pr[(R3;yl, 1,2, 4- oxadi azol -3- or
-5-yl, 1,3, 4- thlad|§§ D |, 1,2, 4-thiadiazol-3- or -5-yl,
1, 2, 3-t hi adi azol - 5- yI 3- or 4-pyridaziny|, pyrazinyl, 1-, 2-,
3-, g 5-, 6- or 7-indolyl, 4- or 5-iso- WO

2010/060532PCT/ EP2009/ 007930 - 13 - i ndol yl, indazol yI 1-, 2-, 4- or
5- benzi m dazol yl 2 6 ,

6- or 7- benzoxazop%‘thC@R % R R %‘d h% eb@%ﬁﬁlgés‘é@ '?ld'?atég m@lam‘?
5-, 6- or 7-benzot, h| azol yl, 2- 4- 5-, 6- or 7- ben2|sot hi azol yl , 4-,
5-, 6- 5or 7-benz-2,1, 3- oxadi azol yI 2- 3- 4-, 5-, 6-, 7- or

8 qU|nonI 1-, 3-, 4-, 5-, 6-, 7- or 8- |squ|nonI 3-, 4-, 5-, 6-,
{~ Ory3-Ci ﬂé‘@éé&%ﬁwn‘%acémpo@nd cﬁ‘the ?orrrﬂﬂazﬁﬂ oﬂwnazol inyl, 5 or

6 qui noxal inyl, 2-, - or 8-2H benzo- 1, 4- oxazi nyl,

further preferably 1 3 benzodloxol 5-yl, 1, 4- benzodloxan 6-yl, 2,1, 3-
benzot hi adi azol -4- -5-yl, 2,1,3-benzoxadiazo|-5-y1 or dibenzofuranyl.

30 [R'],
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10The heterocyclic radicals may also be partially or fully

hydr ogenad eshoobgszgspecti ve of further substitutions, HelcTaanoddusseso

al so denote, for exanple, 2,3-dihydro-2s, -3-, -4- or -5-furyl,

2,5-di hydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl,

1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di- 15hydro-1-,

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

-5-pyrrolyl, R nQrD3ZPXrarn@|Y ﬁbwkhe h%drﬂ@&hﬁlcétecﬁm%laﬂn 1and L

i m dazol yl, 23d|hydro- -, -2- -, -4- or -5-pyrazolyl,

tetrahydro-1-, -3s adaaloglerwﬁ%sﬂateymesylaed:irmféﬁrt@r 1-, -2-, 3- or

-4-pyridyl, 1,2 3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or - 6- pyridyl,

1-, 2-, 3- 20or 4-piperidinyl, 2-, 3- or 4-m)rpholinyl,

t et r ahydr o-ghd/or 3bage oréciy6Bthg! forrhulé- idicenaayead into Indighiarsals, - 4-

or -5yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4-

or -5-pyrim'di nyI 1-, 2- or 3-piperazinyl, 1,2, 3,4-tetrahydro-1-,

-2-, -3-

250551 o dppiB AR apd EprBlergly R Hem (i) o brapeneg and o

2-, 3-, 5-,1,8,3,% 506, B-8,3 4r d0 Ity dioon hlkAgvefezabiy d@notmzmejhyl fur-

further pref er abl , 3- met hyl enedi oxypheny| ,. 3, 4-

met hyl enedu%ﬁ?ﬁﬁ%@ﬁ%yﬁff@ ¢'ﬁ9pwﬁﬁﬁﬂpﬁeh%y‘g sec-butyl or tert-butyl, fur-

3, 4-etthyl e d edisoxy,
"REHASRPAREYlontyl, £, €z of bgﬂg@ﬁ?&dﬁ% geduox arwwnjet%nyl o

2, 3-di hydr nzof uran komnet hyl enedi oxy
Iso 3, 4- dlmnybmﬂh;ﬂpﬁamw dxe@-n%oré@nemy#pbnw 1ﬂur tilier, moBe,

b ﬁ%?of% thdrﬁ,ﬁ%ﬁé’%‘#@ |, el o Rbrooy.

2-0x0-2, 3-d{ B a
1, 3-di hydr0| ndoI e 2 Oxoégbghﬂsg gﬁg?%g{@gﬁ?%%ﬂ It preferably, for

2- oxotg, 3- oﬁwm!eb’mﬁluomrdamyl yl . WD 2010/ 060532PCT/ EP2009/ 007930 -

14 - Heti fé&dkt h‘feeir{g%rf giqyﬁﬁragerénge ot(ge oc cl1|§ grl?n%ti 5‘?

het er ocycl / par ti rtfy
preferably stepr! 9$ef§|"eﬂﬁ5r avathyl, émypfmbpﬂy#opm@ermmylneébbufg/vrsre@Lmﬁwnyl
furanyl, thienyl I m daz pyra yl ,” oxazol

i soxazol yl teamtdzlop?nty! |w&h‘c&fﬂmrymetw;mw:aﬂmpf@ethw ar ayl, %/tftlfﬂliQiQOI yl,

benzotri azy f hydr obenzoxazol yl, benzoxazol yl,
di hydz(pbenzéc#klr g\wé%o éaszgﬁdgaﬂglach of which is unsubstituted or

nmono-, (oyclbalkyitm-efertabh/eﬂarimyeswm@m@b?r cyEIoB yAcyldpeintyl f eydidiesxypr e
denot es a saturated or aromatic heterocycle, which may be substituted
by pi per azi H&EYCRNEGPRA! i ne, pi peridine and pyrrolidine. 15

Irrespectiv . ,

or 3ofuryl ;@IE?Jrefeﬁ'éElP?fen%\'l%?ﬁﬂlﬁféhkjﬁé'& or gﬁncﬂgﬂc’éiﬁﬁeq&g %Elﬁéaﬁm% Yor4
5-im dazol y(l) atdms, BartmélarlgrpréferatylyarzethylleneZethyl@neoprcﬁ}ydm‘Hoi pltyledhe,
4- Orpdb-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 204- or

5-isothi azol yl , 2-, 3- or 4-pyridyl, 2-, 4-, 5- or. 6-pyrimdinyl,
furthernore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or 5-yl, 1- or 5- tetrazolyl,

1, 2, oxadi/hrzpre-fapabdy deﬁetﬁes,phﬁngl &- oxadi p#olyl, 3)— I(DII’- o;ﬁ eythylphenyl 0-,

1,3 t hi adi azol - 2, 4-1 hi adi

1,2,

3-,

3-

> dphegy ; e o

3t hi adragbp-opgPhesya b, ri: Sy idRsGRy RS- Ty BrlarypuvE.

45y 5- ,prﬁznywo-?rﬁ—f&i#%b{s}droﬂypﬁ?inyﬁ -d-SRL- REQLMbthoxyphenyl, o-, m- or
p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- or p-(N-methylamino)phenyl,
o-, m- or p-(N-methylaminocarbonyl)phenyl, o-, m- or p-acetamidophenyl,
o-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxy-

35 carbonylphenyl, o-, m- or p-(N,N-dimethylamino)pheny}, o-, m- or p-(N,N-di-

methylaminocarbonyl)phenyl, o-, m- or p-(N-ethylamino)phenyi, o-, m- or

p~(N,N-diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromo-



25i ndazolyl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 3-, 4 5-, 6- or

7- benzowy&ggﬁ}oxésm 2- 4-, 5-, 6- or 7-benzoxazolyl, ,P&Epzﬁggfﬂo%oor
7- benzi soxazol yl, 2-, 4-, 5-, 6- or 7- Penzot hi azol yl, 2-
or 7-benzi sot hi azol yl, 4-, 5-, 6- or 7 henz- 2,1, 3- oxadl azoI yI 2-,

3-, 4-, 5-, 6-, 7- or 8-quino|y| 1-, 3-, 4-, 5-, 6-, 7- 300r
8- isoqui nolyl, 3-, 4-, 5-, 6- - or 8-cinnolinyl, 2-, 4-, 5-, 7-

5
or 8-qui n- r?r?é?'l
8- 2H benzo-1, 4y?)xa2| nyI s fcu ﬁ'%é]ﬁ”a‘# erabqrfzqu%%g}esrlgg ?@)‘(doﬂhelyl
JZL 411 gelr)lzodl@xgh-ﬁ-W(memi/$uﬁog‘ﬁmﬂwf ddﬂhem;breﬂer_?ﬁsf g/hB,,24 25_ 2,6-,
, 1, 3-benzaxadi azql - 5- r ur e e i.C
radi cal s rra‘%/( P%é(gn%'ﬁHém?‘gwggg? 18151] 1 y%ﬁogbﬁa? eﬁg é'?"ﬁ%@ﬁ@@ﬂ Ve
of further 2gb%41 s OQ% st o835 F:lhb%m% ﬁ@nﬁeﬁqt-%vrzfﬁﬂlrﬁﬂ‘éﬁﬁérﬁ,ﬁl
2,3-dshydro-'2-, '-3-, 241 or -5-furyl, di hydro-2-, -
5-furyl, t &&,6aor 3W@IMD$W@®2P©TWEB%OWJWISamlno ﬁyzﬂﬂwoz- or

-3-fury| di. 0x%0l 4- tetr dr o

23 i yer NS 3 8B, Lanin i SIYRE °2 SryRb-6,3h0 - 4-amino-6- 5
-3-, -4- Ofchl@op}ﬁéhﬂ' 21mtré—4rN?N dﬂﬁe@ry[&fﬁm@l bFBMitre-4t IR IN- ahﬁéit'h‘!)ialnlno— 2-
or -4|mdazoly dro-1-, - -, -4- or -5-pyrazo|y|

t et r ahydr o- Iqhenyl 2, 3&1ammqppeayloﬁﬁ 4- 12 31,5d|219§r02 4.6- or 8,4,5-tgchlgro-

1 PYO L et 2 A5 PSS ety 2 B sibio e Bl R o 5.

_3- or -4- RMT&'IM/B 64b|,|c41201di-41>8&ﬁiﬁbphénﬁ Migéﬁﬁs%hloroﬁhe@}l 25§UWO 4-
%exahydro 1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or

_5. pyrl m dikrgmophenyl, 2@5 diluererdrareniaphenyl, z% byoma- étmaﬂwm@@m 1-,
172)3, 41 et SPHT S TS MOgypenth s R L B fpmicopneny, 3urostmetty |

2-, 3t5 5- O)Ejpheﬁiyi Grarﬁmoﬁmeihvmtienyl281@!12’0-4aéaammmxényl fmﬁt her

preferably ene 4- et hyl enedi oxyphenyl ,
D G ot hyl orGnC A IoPTS L BRpTh eaPBRgpey|

153 4- (d|f|uoronethylenedloxy)phenyl 2, 3- dlhydrobenzofuran-S- or
6-yl, 2,3- (2-oxonethylenedioxy)phenyl or also
3, 4- di hydr dArpteierablysteradépprbenyl; 6-, tnworﬁ4mylofun{bepmmmﬁpmemwﬁmably

3. 4 dicr dma0ERE o0 RS Py 5 5o SISBRL i s
202- 0X0- 2, HHHMYY H-ORE BF PX bia(y}phe%vyﬁ &'W@F%brﬁﬁﬁid%ygﬁéﬁ’s}l)’ba m- or

1, 3- dlhydro- i ndol e, 2- oxo 1 di hydroi ndol e or
2- 0X0- 2, 3- oﬁhﬁ@p@@émlzpmrﬁaszyﬂmlnelehemﬂrOh@mﬂm@(lﬂm‘fdﬂwmmowmtyés a

I d het I 1t
N D andiS 8 sl R E Y PR B oL petreor SRS T -
or trisubstd-{ pi- Qﬁl prG&AO)Qﬁﬁen(llm)ml‘bﬁ ;&e@lﬁ&(y@heb%) HeRor FREhMELY
' artlozﬁjl ar | y referably not es eridi némm perazi nyl ,

pyrr oty di nydar @mﬁﬁhw& Pm- orfn:(M -dinmetay gmhueawp— mrﬁ)ﬁaib’l,N’rdl-
pyrazol yl hi az yrid
pyri m di nylrﬂé ar}z{ng%]ﬁ)%gWh% y‘lt) hﬁx%da/t\ qt@)ﬂéﬁrﬂoﬁgh%/@ ‘? nl' &J
pyri dazi nylp-(M, r\pglmrzylamﬁno phehy| 0b-, whi @'g)-ﬂlom@hﬁlt ot, U‘hedr plbrﬁmmo or
dISUbStItUt% A A2, CR2FIet2a / or
, 0-, M- Or p- hlorophenyl O-, M- or p (me yIsuEfonamldo)phenyl
30 0-, m- or p-(methylsulfonyl)phenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6~, 3,4- or 3,5-dichlorophenyl,
2,3-, 2,4, 2,56, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl,
2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chiorophenyl, 3-amino-4-chloro-,
2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-
chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylamino-
phenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4 5-trichloro-

35



WO 2010/ 060532PCT/ EP2009/ 007930 - 16 - The indices have the follow ng

preferr lor 2 0, 1, 2, 3, 40r 5 1, 2, 3 ﬁ*zo@mm%o
Through%t %ﬁe |nvent|on all radicals. which occur nore tnan on

such as, for exanple, R may be identitat or different, i.e. are
independent of one another. 10 The conpounds of the fornula | may
have one or nore chiral centres and can therefore occur in various

stereoi so | e e f

15Accor di H&fﬁy& c32’Hr%nt\y-ell;klz‘[et %ﬁfﬁén&{&ﬁyﬁﬁ%—?ﬁ-ﬁ%&f&g#pﬁ%@ﬁ e&{:onpounds
of the formheny, 3,6-didhiict-anirastemned-fitiotdis-chidrdphanlyl c2lfisolad- one
of the preferred rreanlgglgs I ndi cat ed above. 20Sone preferred groups of

conpounds rRIMEPhERE QH'W%@WHWh& RIPHIg- @rrﬁﬁﬁh&éypﬁe’ﬂ% | e,
whi ch conf of g, tﬁhﬁleilgfx?ghﬁnﬂ §Q3‘F‘|Idhr8 Mb@@rﬁt@@p dﬁ'qg)at eﬂﬁet‘&oﬁ meth-

desigpated in greate ave the neani ng
formula 1, cbtylpheny}vvmamlnw-méthylphenels3+d-,h|d11alr4 aéﬁanpdi@menyl,d%or OH;

in |bR4 d t H, |, A oH R5 | dR2, R3 together
I n en(ﬁmeﬂ?m“ﬁ_;ﬁm O;’LWPP c Hb I n g

denot es nor eraz- inyl,

1- et hy1- 4- et hyl pi perazi nyl, 2-(4- nethylplperazin-l-yl)- 35 et hyl,
1- net hyl - 4 propylplpera2|nyl 1-cycl opentyl 4 nethyl pi perazinyl,

1- benzyl funermors urﬁelaban@enmtss Phiseyiz mph‘myhem h@hpnpﬂe&t@stlwed

WO 2 /060 32PCT/ EP2 f]
pr ef orabl'y B ARTHRAcT AR GRS RACR S Ryl or
{M rolidi nyhonbug |a,rtvt,,tetral 8NyéntaBybstlived by A ahd/br (ORLROR.

Ar? preferably denotes phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
15 m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-methoxyphenyl, o-, m- or p-ethoxyphenyt o-, m- or p-fluorophenyl, o-, m-
or p-bromophenyl, o-, m- or p- chlorophenyl, further preferably 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4~ 2 5- 2.6~ 3,4-or 3,5-
dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,5- or 3,4-
dimethoxyphenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,
2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorphenyl, p-iodophenyl, 4-fluoro-

20

3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-

=25 bromo-6-methoxyphenyl, 3-chloro-8-methoxyphenyl, 3-fluoro-4-methoxy-
phenyl, 2,5-dimethyl-4-chlorophenyl.

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

30 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
S-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl,
3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or
S-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4, 5-, 6- or 7-indoly!, 4- or 5-iso-
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5lyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrim-

dinyl, twbaglosbsszbenzotriazylyl, benzofuranyl, PCT/EP2009/007930
2, 3-di hydr obenzoxazol yl , benzoxazol yl,, di hydrobenzof uranyl or

tetrazolyl, each of which is unsubstituted or nono-, di- or
trisubstituted by A and/or (CH2)nAr. 10 In IfHet2 particularly
preferably denotes pyrrolidinyl, norpholinyl, piperi- dinyl or

pi per azi nyl; ] i €hal 54 1 bi rqmanos. ar «i osthdAt ed
by e o MR ddpol! £021 3¢ Wi B 1 [R0N O O Iehaet G
or OH, R4 deyereyl, B-, 4ab;, 6A cor7-i@khzcdRBzdiyh @ e4-, B- BrbrZBRENzIR®xapggl her

denot e nor pholi nyl i perazinyl - et hyl pi.pergz- inyl,. 1-ethyl_4
met hyl pi per 'zfﬁ%: 6’2&2%?1%@%%@2%%—% ?T Pt %ﬁ%f%’%’%@ﬁu?ﬁ o 6
propy! pi per@zi-Bghz-21t SyS{=RREMY 1243004 -hyl B-per §Z8-¥lnolyl, 1-, 3-, 4-, 5-,
1- benzyl- 4- et hyl- 1, 4-di azepanyl or 1- benzy_l- 4- et hylpi perazi nyl,
25Heti par t§-cdt ar BySQﬂLélﬂ@lt/bBI-,yX-déﬂc&eE- @i Heirawlinyl, Bardohdi, ibayT- or 8-

id- i : idi pwl . . ~ Lhi , i m.dazol vl ,
Dyr azol yi | BSKIHL ' RO AN 2o 561 ZEERB b boneS i RisA
pyri m di nylnyltfrtdze bydferdpdn &bémzadiontol-30@Nn7 A bemtdioxan-6-yl, 2,1,3-

2, 3-di hydrobenzoxazo- 30lyl, benzoxazolyl, dihydrobenzofuranyl or

tetrazol yl ,bewethiadiagai-¢h-y. dnsdbenzexpdiarald-wordliberpofugnyl.
tri tit | QL , t
ot ef or abl y ISP O E sRtigh T Also be ety or ALY EthdSnte

gl Eer azi nyllrespettivef oélju'rtggr itsbsﬂsl/s’tﬁtbﬁ g—isﬂtcev\% thus aacCer@te dor example,
suostitute Y.. , X and/ or =0, _

2010/ 06053%%'@90@ GovoB®r-o18ryl, Zadiipriacant c & Byfuidalstia-sal t s
and stereoi S 4-hek 4 kNG i ng thereqfs. |l ar@tios.
5The conpounds C)Z?o{rhgf E’rﬁﬂ%%%qagnﬁd]ga}{ﬂs%&?hg&?t%r rleg’gthlra erér%d? for

t hei rqpr epanatrodn, & e;3-j - addb-pyonlyl, &, spbinetto by, 12t 13ed€l- bneSupypelyl,se,

uch as. HoubenvRy P FBHe. B s Chef TREOY ABTBaE oo 2
Griar! ¢ ccoc s o EpRreyLemACLRD: LU, RaRGRLTELRE
reacti ons. -Gseér ekpyaddol Bed dddgahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3-
20 or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetra-
hydro-1-, -2-, -3-, -4-, -5-, -6-, -7~ or -8-quinolyl, 1,2,3 4-tetrahydro-1-,-2-,-3-,
-4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
w25 benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3 4-ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-
(2-oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6-
30 or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyl, 2,3-dihydro-2-
oxofuranyl, 3,4-dihydro-2-oxo-1H-quinazolinyl, 2,3-dihydrobenzoxazolyl,
2-0x0-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl, 1,3-dihydro-

indole, 2-oxo-1,3-dihydroindole or 2-ox0-2,3-dihydrobenzimidazolyl.
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here of variants known per se which are not nentioned here in greater
detail. {8thasbahting materials can, if desired, alsohg

situ by not IjHi%éof’atl ng themfromthe reaction m xture, but ﬂ?ng{g%gd%'a

i mredi ately converting them further intb-the conpounds of the formula
| . 20Conpounds of the fornmula | can preferably be obtai ned by
reacting a com pound of the formula Il with a conpound of the
formula I11

bet ween a fewpﬁlgﬁﬂ%es a%eﬁéjﬁ%@%ﬂo&%ﬁgmﬁ (t):ir'fS F gonr%%t?c;b%t%goéﬂsc

bet ween abohavin@a tamdNZ@leMd/onSra‘fa:hby bet ween -10 and 90, in

particul ar between about 0 and about 70. Exanples of suitable inert
sol vents are hydrocarbons, such as hexane, petroleum ether, benzene,
tol uene or pultenpiichlPhidialt dubies i i

trichgoroet hy1 ne,lC 1, 2\98[: cﬁ‘raoﬁ(oet hane% @?%ngﬁﬁmgﬁf&lq IdlnyI‘nl or o-
form or di anrodidimet, h‘arm‘;yl dhmhblmrro%cmlmmi naapblyl, ekbamigl ;soxa-

i sopr opanol tano r tert- b t anol ers, ch as
di et hyl h?é?m %\ r'('):‘BVI'a HePy”qy PERYi iy J?%%PIYIT&P'S' F'a@f xane;
gl ycol et he(fé’]Z(ﬁlWéh B, @HWHroBﬁmz%%zcﬂ%l}’B@hzé%l%thdW'drBBeHPcS\’Q%r@( !
et her, ethyl ene egcoI di met hyl ether {diglyne); Ketohes, such

acet one or dyiehAzel, eanh déwhidhuishinssibatitetetbumondt mbt by trisobstiniatebyr

di metqyyl f or nitriles, such as WO
2010/ 06053%%&5&%&7930 - 19 - acetonitrile; sulfoxides, such as

di.met hyl sul foxi de (DVBO); carbon disulfide; carboxylic acids, such
as formc acid or acetic acid;, nitro conpounds, such as nitronethane

of nit r oberf3eihdurtbetraprs denmins asajuied at arqimatic beterocycle, avhich maye

ceton 17 160 SUPSTREN R RERIA R ThaRPRLE, Al Lo R BB sunos of

the fpgmulae 1, 11 and IV are generally known. If 10they are novel,

however, tgeél can be Eared by net hods known gcﬂr se. The starting
material s F@S@%%’ﬁa@ QEENe . Klet glenotas, 25 axamme, 2a9iB-furyl,

conpounds aggyr 011 be b AaventiQns can4b B f l5_15
non-salt form 33'{ r?g 1otz rkﬁéﬁgfdlﬁhé’% gsgiﬁ?%ﬁ%{/égr%tl}?on alr s‘iorb?
enconpasseaoylra:eolwlsé cf- drifesxmzniytpdudder 6ns<b)kuzo1l30r2a af ot Behiazolyl, 3-,

e A RSP e S o). B BBl b oA
Phar meceut '&éférﬁbl@c’ﬁﬁ,@t@@kél-h -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-
tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3 4-thia-
diazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2, 3-thiadiazol-4- or -5-yl, 3-

’ or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl,

=0 25 indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 8- or 7-benzopyrazolyl,

2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-,
6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-
benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 8-, 7-
30 or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8~cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quin-
azolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1 4-oxazinyl,
further preferably 1,3-benzodioxol-5-yi, 1,4-benzodioxan-6-yl, 2,1,3-benzo-
thiadiazol-4- -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzofuranyl.
- The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het can thus also denote, for example,

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



20salt forms of the conpounds of the fornula | are for the nost part
prepar edyv@om@yLnt i onal nethods. If the conpound of thgdehoa@rdso
contains a carboxyl group, one of its ﬁgitabl e salts can be fornmed by
reacting the conpound with a suitable baSe to give the correspondi ng
base-addition salt. Such bases are, for exanple, alkali netal

hydr oxi des, includi ng potassi um 25hydr oxi de, sodi um hydr oxi de and
l'ithium hy hae;~-ahlkahd nea ¢ et.al Lgles, _aS Jjum
hydr oxi de g{nﬁfggcﬁruﬁf y!ﬂ?éﬁ?@%%ﬁaﬁimﬂéﬁg a?i%xisggghyg?fi?g&anpl e
pot assi um ewnltgilde-2and- sddionrd-pyoptyki 2Je-diytioviar ious- oHgani-T-pyaebs,

h i peridine, diethangl ani d hyl - 30gl i ne, Th
21 Uni i um S5 £ ODE RRETEEVh SRR G T i s AAarOR e P R o2
i ncl uded. 1n-theoe a@gy@‘zogﬁ,][tbﬁ:iaﬁy@r@n’p@ Lndsr -afpyrBfolyon Mubmylro-1-, -2-,

aci d-mddition salts can be formed by treating these conpounds w th
phar maceut i-Salr y4-aydeyt 42, &4defjahydoahd-2-ne¥-gehi S-adi-@pyritpl Texdmpt e

hydrogen halid h,a h i ydy oge rQm T
ydr ogen i oth ABPesEINT F Rep BB eV ity ot ar e 2P 8N hd Bor
such as SU|di@i@nyl,ni,Bteﬁbﬁar@Q—,phoépl‘@?I,ehéﬂéhyich@-ﬂ-,i@,oram—?)yﬁHKMh |, and
nonoar yl sul fonates, such as ethane- WO 2010/ 060532PCT/ EP2009/ 007930
- 20 - sul fia@hydra-dt.uénedupt SnaYEMgiRy bbnZepe SutipeRaY! Tadd biste-
orgam{@® aci nd Gorrespongi ng sal ts 41 , 3 atey o
trifluor oac@@é@g, ' tcza?l‘r tsfhjtgle’, %n’a'l%e’ata" e&s%gglrn%g[’e? ’ﬁg’ﬁ{ﬂrta aewgﬁzb%t‘e% ‘
sal i cyl at e,-4as&eor-Bat-&- andB-idoquinidhg, 2-AGcB-d6nNJi-\or SpId-aiseus-2¢eal | y
éc};cept able acid-addition salts of the conpounds of the formula I

i ncl ude t heP8H btrdpzingdduaber predeiahived. angthvianediayygheayle 3.4-
, . A , I f
b0l 1 e, DETRSISiORPRERNE 2 LN RAOSPACAICS 4 HsiericRiGypheny

capr y{at e, Lh(difiudeometiiytersoinadatenyl 2, Brdihyrobgotafpemt-aneps-ghiddat e,
di gl t di hyd -,. 10 te, djnit te, . .
dodecyl sl 1RrEUeRIREBHIPYIEEN PLAP b bAr S o dr beraadmanRPs
acid), gal W—?Eﬁ,“@%e_rr%%ﬂﬂﬁéﬁa%w,%%ihPJ%IHé%%ﬂ%ﬁrarg)i,%,@lmﬁ ro-2-

gl ycer ophosphat’e, hem succinate, "hem suf fate, heptadnoate, hexanoate,
hi ppur at e, ¢xedursolyl, & 4-dihydng-2roto-dhi-qlénazolidyh i2odtdihydrébenzoxazolyl,

act v b oribRs At et 25pESViar GritAThrtiaEean o SR o
net hanesul fingslkee 2-dRLNBLdppdeRidle BPRAURHY Ba8AReBRRAZKdazoly.

2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eatée,
pal noate, pectinate, persul- 20fate, phenyl acetate,

3- phenyl pr ap; 0 n ht ha: |at hi s
does not rggég@%g rrﬁ&eé%&%@ﬁyﬁ&?@gg%Hﬁ&ﬁ%@g{f“&tsﬁzeurﬁ%sa:’ugga{'“g‘l"t&d The
conpounds amoafadictkte@cyble hawent ilea Nnolamdrors widmk WhicRayben-
é@_l ci copper, iron(IIl), iron(ll), lithi umAIQSg%%nesi ym

mangafiese( 13ubstityias gamang-| iy or Fisubstiuied by AuiAim &i)dleicardiors, but
this is not(d]-\n?f%ﬁed to represent a restriction. O the

above- nent i oned sal t s, preference is given to ammoni um the al kali
nmetal salts sodium and potassium and the al kaline-earth netal salts
cal ci um ang_el%a nesi um 30Sal sraglythe conmpounds of the fornula |

whi ch are PEFIGHIhaRY LHeRaies PInss G Hpraginyhmyerolidiny,
non-toxi c bag iAGH i F i

non 45" ¢, ABRFANGL K35 8bh, BN, FkeoSPGORSRY, AT kb
substi t ut edhiarohdssoibtiadolyt, myridyk pyrienidinpliazalyntetrazbligh geadazoksi ns,
for exanpl ethfaardgallzrg)'lyﬂ,e perd%[Z?ﬁyri]%f pﬁ%zfln(i/ll,neea’chccty v%igﬁrisogr?éu es’titL?tgg I0|rne,

mono- or disubstituted by A, A%, (CR,).Het? and/or {(CR2),OR.

35
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N, N - di benzyl et hyl enedi an ne (benzathi ne), dicyclohexyl am ne,

di et han et hyl am ne, 2-di et hyl am noet hanol ,

2- di met hy?am noet%anol . etha- WD 2010/ 060532PCT/ EP2009/ 007348 0%%0.
nol ani ne, et hyl enedi ani ne, N-ethyl morphdtine, N ethyl pi peri di ne,

gl ucam ne, gl ucosam ne, histidine, hydrabam ne, isopropyl an ne,

l'i docai ne, |ysine, meglumne, N-nethyl-D-glucanine, norpholine,

pi perazi ne, , cai ne, purines,

t heobr om neTﬁ)% ?‘l%ré ﬂéﬁeﬂf@ﬁ&%@?ﬁ%ﬁ{rﬁeﬁd‘ rﬁ%‘anﬁq met hyl am ne,

tri propyl amnne armlotzl s(hydr oxynet hyl ) - net hyl am ne (tronet ham ne),
but this is not intended to represent a restriction. 10Conpounds of
the present?inverftilor wh*@ %ontai n basic nitrogen-contain- ing
groups can be quaT ﬁe‘fj usi ng agents such as (C -C4)al kyl halides,
for exanpl € net hyl’, et i sopropyl and tert-butyl chloride, brom de
and iodide; di(G - C4) al kyI sul fates, for exanple dinmethyl, diethyl

and diamyl 15 sulf C10- C18 al k i des, for exanpl e decy

dodecy! | aliptinagh fedhyedioa. s ead éalsaﬂﬂe@ péy ot bR Qe ROHD a8,

and aryl (C fofdkabid Fb%agﬁé mé:ﬁf éYéreQH&iﬁ;Sé A one

phenet hyl brom de. ter- -s e compoun according to

t he i nventianotban be prepared u5| ng such salts 20 The

aboveqgrenti oned pharnmaceutical salts which are preferred include

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,

hem succi nafigs cHimPRURAS OF tHYRIeE PhiadShaveYsHOY RBtEl BhirdlcRinreandide.
ndel ate, 25neglum ne, nitrate, ol eate, phosphonate, pivalate,

sodi um phosqﬂmﬂﬂ@refgf@accuran yarious sar@olsgmerr@s‘armayﬂm rmuda t eace)-

t hi omal at e, onmet ham ne, but this is not intended to
repr esent aDéS%?té aﬁ tﬁg%%gor he acid-addition salts of basic conpounds

of the for Mdcordinglye tis BR@NBSH Byatdis! opatictlae, thrtRe cBARR UINAEMfitRE O
contact with a sufficient anmount of the desired acid, causi ng the

formation dPMOHE ldAIWhich ahleaghoaaof mﬁasalﬂﬁﬁﬂ@als hafeome ebtheaRiefersed be
regener at eqﬂgé{m}ﬂ hnr%xegteﬁ%o%lt forminto contact 35with a base and
i solating the fr base 1n conventional manner. The free base forns
differ in a certain respect fromthe correspondi ng salt forns thereof

Wi th respe 0 certain sical properties, such as solubiljty in
WO 2 ,0603‘5@2 Eﬂﬁﬁﬂ%@é#@é@omp@@n ds meanbe expiassed byrthe fﬂwmg
pur pdses ofg i V. r to
Phe'r espect Loy TRl @p, AR Rinfolrt ® B IEml Calh Py Ak heRage
phar maceut ia=d¢ hgt dmgmtadlle goeater ddidiilttiave thalmesarhg irticatedpoutids of

t he forrrulﬁ{ I a{a[eI %ﬁt V\%th metal s or am nes, such as alkali netals
and al kal i 18"BY 'f"a‘i"lg’ r organic amnes. Preferred netals are
sodi um pot assium magnesi um and cal cium Preferred organic am nes

éare - di benzyl e1t hyl enedi am ne, chl oroprocai ne, choli ne,
di et ol arivih@, denotes H, Hal, CN, phenyl, OA or OH;

inlb R* denotes H, Hal, A or OH:

30 inlc R® H:
inld R? R®together denotes morpholinyl, piperazinyl, 1-methylpiperaz-
inyl, 1-ethyl-4-methylpiperazinyl, 2-(4-methylpiperazin-1-yl)-
a5 ethyl, 1-methyl-4-propylpiperazinyl, 1-cyclopentyl-4-methyl-
piperazinyl, 1-benzyl-4-methyl-1,4-diazepanyl or 1-benzyl-4-
methylpiperazinyl;



10et hyl enedi am ne, NIJ-net hyl - D- gl ucam ne and procai ne. The

base- ad%bizglrag]%@%g_s of acidic conpounds according to tr]’%’lj/ﬂ}éﬁ&%ﬂ?&ﬂ
are preparé y bringing the free acid forminto contact-wth a
sufficient amount 150f the desired bas®/ -causing the formation of the
salt in a conventional manner. The free acid can be regenerated by
bringing the salt forminto contact with an acid and isolating the
free acid in a conventional manner. The free acid fornms differ in a
certain respect fromthe corresponding salt 20forns thereof with
respect to inget ai MePhpeticdhrpprFerdbigdenstesipigsras@l Harphdlinyl, el ar
solvents; for the purposes of _the invention, however, the salts

ot herwi se correspond 4iaylt Rerelisimacliurgyls thieny ayarohds imidazndylebyragp- a

conmpound accordi ng taq,,t J avient. Al n.one . g .
2Sunigh i o capabl e of"t ore ol BrkeREE BB, i Rato AR
this type, the inventdioy, tlagolyieepbieelyl mdnzbilranyal Bsdihyyiwi-cal
multiple salt fornms include, for exanple, hitartrate, diacetate,

di fumarate, di megl umiROZoYREMNYSs BRREXAZGIV. FHNYRFORARZTHI YA PH TR e,
but this is not intengded SQuieREIANLAALHL hokd! BN or Mdlbstifagad to
that stated above, it can be seen that the expression

"pharmaceuti cal | y acdephadéord@iH,),Arn t he present connection is taken
to nme an 35active ingredient which conprises a conpound of the
formula | in the formof one of its salts, in particular if this salt

forminparty [f rfprwétédpd?ﬁamgﬁyg!‘é@%wd@ﬁ@@@{%ﬁ%ﬁdmw,h‘it?rpﬁeﬁﬁw,epiperi-

i ngredi ent conpared with the free formo
2010/ 060532PCT/ EP20031i0W 79 ipera2ibyl, epkb dethickeis urpubdtitmed or mamp- or

other salt formof the active ingredient. used earlier. The

phar maceutical | y accéﬁ?@%ﬁt' Utgglqu#%lr h‘?—gf(}#&a @t%f\TQ'i ngr edi ent can

al so p%ovi de this active ingredient for the first time with a desired
phar - “5macoki netic property which it did not have earlier and can

even have dng@si tRVe daffotesehe HabrCNhehemdr @dcodyilani cs of this active
ingredient with rﬁiped:énqttgﬁ t‘éﬂ%”ﬁéﬁ?ﬁﬁ“ c efficacy in the body. The

invention furthernore te ments conprising at | east one
10conpound of theR¥ ordaroted Hadrf or phar maceutically usable salts and
stereo- isoners thereof, including m xtures thereof in all ratios,

and nf#)@i onal Iy ex®i it drgisthendespteonnialing!, pismaainedeuethyitiperaz-
f . b oS’ ; . f e U oh
comri 6 o pr odet or mB SUEMSAbBEAMNT 2l MERIRHRE BT

Such a unit can conprathg, 1fmethgkdnpopylpBebazinyll O-clclopentyblianatilyy 1 ng
to 700 ng, particularl, ref er abl ng to 100 ng, of a conpound
20according to the i rﬂ}é?—fp@.zwwl 1d@'§)%4¥ “rigeBHliftdggaanyYlon Trhedsed: t he

get hod methylpiperazinyl,

25 Het' particularly preferably denotes piperazyt, morpholinyl, pperid-
inyl, pyrrolidiny!, furanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl,
triazolyl, benzotriazylyl, benzofuranyl, 2,3-dihydrobenzoxazo-

30 lyl, benzoxazolyl, dihydrobenzofuranyl or tetrazolyl, each of
which is unsubstituted or mono-, di- or trisubstituted by A
and/or (CH2)Ar,

Het? particularly preferably denotes pyrrolidinyl, morpholinyl, piperi-
dinyl or piperazinyl, each of which is unsubstituted or mono- or
di substituted by Hal, OH, OA A and/or =0,
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of admi nistration and the age, weight and condition of the patient,

or phar npgsptddsgds,f or mul ati ons can be adnministered in tﬁ@r/é}%‘bb’@/d?;fwso
dosage units whi cﬁ conprise a predeterm ned anount of acti

i ngredi ent per dosage unit. Preferred H%sage unit formul at| ons are

t hose which conprise a daily 25dose or part-dose, as indicated above,
or a corresponding fraction thereof of an active ingredient.

Furt her nor i cal par ed
sing & pr oESRaFREGeaR LEAR SRy oSO e e ARG DO
30 Phar macemixturas theraufiliratil eatioscan be adapt ed for adm ni stration via
any desired suitable nethod, for exanple by oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual or
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Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, foluene or xylene; chlorinated hydrocarbons,

30 such as frichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethyl-

ene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl ether

35 _
(diglyme); ketones, such as acetone or butanone; amides, such as acet-

amide, dimethylacetamide or dimethylformamide (DMF); nitriles, such as



WO 2010/ 060532PCT/ EP2009/ 007930 - 25 - carboxynet hyl cel | ul ose,

pol yet h%gg&g} LyS9!, waxes, and the |ike. The [ubri Cantp%%ﬂod/dbwso
t hese dosage torns include sodiumol eate, sodium stearate, nagnhesi
stearate, sodium benzoate, sodium acet Ia$e sodi um chl ori de 5and the
| i ke. The disintegrants include, wthout being restricted thereto,
starch, nethylcellul ose, agar, bentonite, xanthan gumand the |ike.

The tabl et S, &, b

mixture, oriairu Thg U Srea 85 BRE) SO R Bt an
and a disi nfickg roantboxafid alces sutty at fiernsiatacicconbedtity foid onigtb \conmpdrelss. A
powder mixture is prepared by 10 m xing the conpound conminuted in a

sui t abl e meHfdyasntenethaNe ShNItibenzBRg e SIgEs, 86k Bsirtay|aselate, ahd
optionally >&LIIIe$ [{}Itﬂggéldﬂ {@s, for exanpl e,

car b05<yrreth cel ose, an a gl hate, gel atine or

pol yvi nyl pylPaniciikho peefeserdiesis liven wrpyrities, dastonisils iedordnostheranpl e,
paraffin, aéllﬁbsgwmn accel - 15erator, such as, for exanple, a

guat er nary Pr d/ or an absorbant, such as, for exanple,

bentonite, kaolin or dicalcium phosphate. The powder m xture can be
granul ated by wetting it with a binder, such as, for exanple, syrup,
starch pastEpe a@aﬁngacmmpohageoﬁthesﬁﬂrmiamh Id)bndéVIané@eeemllymewrerif 20

t I d t t h As t at
G anul Bt  orheY RES BBNAE oMY P ESE SR Be Aranatr BUBR oISt Phgse
machi ne, 9'Vhé‘gtdrtﬁh’@ﬁqa%nél@'érél@bﬁ@fdlfyséétpéomm&r&%il@b@aﬁt%e” up to

orm granul es. The granul es can be |ubricated by addition of stearic
acid, a stearate salt, talc or mineral oil in order to pr event

stickingt tin ul.ds,. The ubrlcted

S51.ck1 19 £ orh Skl Sha AR ARSIl e TN R 2O Rl

i nventd on ogin-s&ls forke CRHY BE@r Wahb, tef pregeft |ﬂ%rﬁ1ﬂ)r1 ﬁl@bten%éﬁm%s%@é
and t hen pressed directly to give tablets w thout carryi out

gr anul at i orth8rusgrgf-tpess sprgosndpdn the W@r@‘ﬂaee@haaﬂa@@dwﬁy @fs@@efct | ve
| ayer consi f e 1

ol yrer mat e apit, witeHSaRIH gahF o R S b ho g 80 b
added to thmsebassd bylgsademiumsimoW@llbﬂwe’:@ﬁel:’h@rnﬁbdémbalma thigieween
di fferent dosa %e units. WO 2010/ 060532PCT/ EP2009/ 007930 - 26 - the
conpaynd i PAWORYSEEIRS seMpeHBHs W e Brawia harecior s mas! paFiRrepared

el ixi n | o) I i ons
can be for ol oy e pongFithde e Sttt To il ictniaiic AR
vehi cl e. Sdiaxyl gicsgr, ©nb cliitd seitabke dalsrcan iselédrneas) by cractingpd eom-

et hoxyl at ed i sost earyl ohol s, and | yox eth |.ene sor bltol et hers,
preservat i V& Cf‘Ivg '@I}gﬁ baselo givg IPFSQI% CIE!’SI% pe-adgdionesatt nt

0| I or nat neal c
f ﬁLﬁeé;er SL%L?ICIII I§he I?%I&c%n?@ge%ﬁég tQIh egﬁ%g*ﬂhblbgmﬁ Oetaa?IIIIn
or

ti orydr @xldermdialmlriwﬁremdatandrhtlmam hydrodleieg aé:d]m@eaemoapmhl at ed
in mcroca

hat e r aDELERIPS, Shet Ak b TR AR SR meD o kgl Bely

coating or skbedss Tor @fcam?ret;b&bléghm @mbs%rdleaénd édeQITN;SF%b%de‘é’aénénd the
15l i ke. The corrpounds of formula | and salts, solvates and

physi ol ogi caroysfQiganic Heges dergh/as pipesidinee diashanelamine and - methyf-

For gl St ETAP Pk 83 BEFREEMEp e s Tl A8 TEE

and mul t i | amee livcludesilalies cabe pOBONEH o AthdsosMRe féfn@umawaédua%du-
phosphol i pi ds, such as, for exanple, cholesterol, stearylam ne or

phosphat i dylidghEisean bebormedbyisatios these crmpounds with phatmaseutsal t s,
sol vates andypi¢ELpl-88 6/Jdnit and inorganic acids, for example hydrogen halides,

such as hydrogen chloride, hydrogen bromide or hydrogen iodide, other

mineral acids and corresponding salts thereof, such as sulfate, nitrate or

35

phosphate and the like, and alkyl- and monoarylsulfonates, such as ethane-
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Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron{ll), iron(1l), lithium,
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25 magnesium, manganese(lll), manganese(ll}, potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts sodium
and potassium, and the alkaline-earth metal salts calcium and magnesium.

30 Salts of the compounds of the formula | which are derived from pharma-
ceutically acceptable organic non-toxic bases include salts of primary, sec-
ondary and tertiary amines, substituted amines, also including naturally
occurring substituted amines, cyclic amines, and basic ion exchanger

25 resins, for example arginine, betaine, caffeine, chloroprocaine, choline,
N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine, diethanol-

amine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, etha-
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amine, but this is not intended to represent a restriction.

30 The acid-addition salts of basic compounds of the formula | are prepared
by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact

3 with a base and isolating the free base ir a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms

thereof with respect to certain physical properties, such as solubility in
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15 of the desired base, causing the formation of the salt in a conventional
manner. The free acid can be regenerated by bringing the salt form into
contact with an acid and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from the corresponding salt
20 forms thereof withl respect to certain physical properties, such as solubility
in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group

25 which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, diphos-
phate, disodium and trihydrochloride, but this is not intended to represent a

30 restriction.

With regard to that stated above, it can be seen that the expression "phar-

maceutically acceptable salt” in the present connection is taken to mean an
35 active ingredient which comprises a compound of the formula | in the form

of one of its salts, in particular if this salt form imparts improved pharma-

cokinetic properties on the active ingredient compared with the free form of
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Fl oxur i di neearlier. The pharmaceutically acceptable salt form of the active ingredient
can also provide this active ingredient for the first time with a desired phar-
macokinetic property which it did not have earlier and can even have a
positive influence on the pharmacodynamics of this active ingredient with

respect to its therapeutic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one
10 compound of the formuia | and/or pharmaceutically usable salts and stereo-

isomers thereof, including mixtures thereof in all ratios, and optionally

AT
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excipients and/or adjuvants.

15 Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per dos-
age unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably
1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound
according to the invention, depending on the condition treated, the method

20 of administration and the age, weight and condition of the patient, or phar-
maceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage
unit. Preferred dosage unit formulations are those which comprise a daily

25 dose or part-dose, as indicated above, or a corresponding fraction thereof

of an active ingredient. Furthermore, pharmaceutical formulations of this
type can be prepared using a process which is generally known in the
pharmaceutical art.

30
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous

35
or intradermal) methods. Such formulations can be prepared using all proc-
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istered as separate units, such as, for example, capsules or tablets; pow-
ders or granules; solutions or suspensions in agueous or non-agueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.

10

Thus, for example, in the case of oral administration in the form of a tablet

Pt ]
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s

or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

15 example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

20 A flavour, preservative, dispersant and dye may likewise be present.
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

o 25 cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

30 ment after the capsule has been taken.

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

grants as well as dyes can likewise be incorporated into the mixture. Suit-

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

thetic rubber, such as, for example, acacia, tragacanth or sodium alginate,
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and the like. The disintegrants include, without being restricted thereto,
starch, methyicellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by
10 mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for exam-
» ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-
15 erator, such as, for example, a quaternary salt, and/or an absorbant, such
as, for example, bentonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative fo granulation,
20 the powder mixture can be run through a tabletting machine, giving lumps
of non-uniform shape, which are broken up to form granules. The granules
can be lubricated by addition of stearic acid, a stearate salt, talc or mineral
oil in order to prevent sticking to the tablet casting moulds. The lubricated
- 25 mixture is then pressed to give tablets. The compounds according to the
invention can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-
pressing steps. A transparent or opaque protective layer consisting of a
30 shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be

able to differentiate between different dosage units.

- Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-

pared in the form of dosage units so that a given quantity comprises a pre-

specified amount of the compound. Syrups can be prepared by dissolving
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are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

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

15 like.

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
” some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

25 The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted

30 medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropyimethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class

- of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-

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

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

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

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

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

in a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle
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sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a
liquid as carrier substance encompass active-ingredient solutions in water

or oil.

Pharmaceutical formulations adapted for administration by inhalation
10 encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.

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

formulations.

Pharmaceutical formulations adapted for parenteral administration include
20 agueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
- aqueous and non-aqueous sterile suspensions, which may comprise sus-
w25 pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
30 diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

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

mulations which are suitable for oral administration may comprise flavours.

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

tions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereocisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient,

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

(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios,

and



Tyrosi ne kinase Imatinib (Novartis)Kahalide F (PharmaMar) inhibitors
Lef | unom [ CEP- 701 (Cephal on) Phar maci a) CEP- Y% n)
ZDI 839 %?P&%ﬁ%@a) M.N518 (M Ilenium 15 Erlotinib (Cgﬁ éﬁ@%ﬁ@i’?z
(Novartis) Sci ence) Phenoxodiol 0 Cderfinib (Pfizer)Trastuzumab
(Genent ech) Squal am ne (CGenaera)C225 (1 nCl one)

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

The set comprises suitable containers, such as boxes, individual bottles,

bags or ampoules. The set may, for example, comprise separate ampoules,

> each containing an effective amount of a compound of the formula | and/or
pharmaceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, and an effective amount of a further
medicament active ingredient in dissolved or lyophilised form.

10

The medicaments from Table 1 are preferably, but not exclusively, com-

i
i

bined with the compounds of the formula I. A combination of the formula |
and medicaments from Table | can also be combined with compounds of

15 the formula VI.

Table 1.
Alkylating agents | Cyclophosphamide l.omustine
Busulfan Procarbazine
lfosfamide Altretamine
20 Melphalan Estramustine phosphate
Hexamethyimelamine Mechloroethamine
Thiotepa Streptozocin
chioroambucil Temozolomide
Dacarbazine Semustine
- Carmustine
e 25
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
30 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
35 Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
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EKB- 509 (\Wet h)

447 ( Medar ex)
PKI 166 (Novartis)| M 1C11- ¢1

Vat al ani b (Novartis)
nCl one)

GN2016 (d axoSmit h-

2-chlorodesoxyadenosine
6-Mercaptopurine
6-Thioguanine

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)

Cyanomorpholinodoxorubi-

cin
Mitoxantrone (Novantrone)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine lrofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynyleytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or Gimatecan (Sigma- Tau)
mitoxantrone Diflomotecan (Beaufour-
Irinotecan (CPT-11) Ipsen)
7-Ethyl-10- TAS-103 (Taiho)
hydroxycamptothecin Elsamitrucin {(Spectrum)
Topotecan J-107088 (Merck & Co)
Dexrazoxanet BNP-1350 (BioNumerik)
(TopoTarget) CKD-802 (Chong Kun
Pixantrone (Novuspharrna) Dang)
Rebeccamycin analogue  KW-2170 (Kyowa Hakko)
{Exelixis)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin {(Actinomycin Amonafide
antibiotics D} Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin)} (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
fdarubicin Bleomycin B
Rubidazone Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem

Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)
PG-TXL (Cell
Therapeutics)
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i nhi bitor, Dong-A) Aventis)Tirapazam ne (reducing CV-247 (COX-2

I nhi bitor,agent, SR International) | vy Medi cal ) N- Acetyl cyst ei ne
(reducing Vinorelbine IDN 5109 (Bayen)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
5 Lambert) ER-86526 (Eisai)
Cemadatin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) [sohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi}
10 Cryptophycin 52 (Eli Lilly)  IDN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
'S Auristatin PE (Teikoku NeuroPharma)
= hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXIiGENE)
15 BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
20
Thymidylate syn- |Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
thase inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
o Glufosfamide (Baxter International)
L. 925 International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 086-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
30 Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
35 Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
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Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase in- SAHA (Aton Pharmay) (Titan)

hibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna Labo- CMT -3 (CollaGenex)

5 inhibitors ratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Bio- Tezacitabine (Aventis)
reductase inhibi- |tech) Didox (Molecules for
tors Gallium maltolate (Titan) Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeu- Revimid (Celgene)

10 agonists/ tics)
antagonists CDC-394 (Celgene)

- Endothelin-A re- | Atrasentan (Abbot) YM-588 (Yamanouchi)

ceptor antagonists | ZD-4054 (AstraZeneca)

15 Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
ceptor agonists Johnson)

LGD-1550 (Ligand)
Immunomodula- |interferon Dexosome therapy (Ano-
tors Oncophage (Antigenics) sys)

20 GMK (Progenics) Pentrix (Australian Cancer

Adenccarcinoma vaccine  Technology)

(Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma) Cancer vaccine (Intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)

p Synchrovax vaccines (CTL MGV (Progenics)

.. 25 Immuno) I3-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
fmmuno)
p21-RAS vaccine (Gem-

Vax)

30 Hormonal and Oestrogens Prednisone
antihormonal Conjugated cestrogens Methylprednisclone
agents Ethynyloestradiol Prednisolone

chlorotrianisene Aminoglutethimide
|denestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin

35 Medroxyprogesterone Bicalutamide

Testosterone Flutamide
Testosterone propionate  Octreotide




- 37 -
(Exel i xi
( Kyowa

aRe

Pl i canyci np. Por fi rorryC| n Q/anormrphol [ nodoxorubl

(TopoTarget) Pixantrone (Novuspharrna) Rebeccarryci n anal ogue
g@ 6 52;6 (Novuspharrna) CKD-602 (Chong Kun
0

'&(&‘n?o]r%g

ntitunour antibiotics_Dactinonycin (Actinonycin
Doxor ubi cin (Adrianycin) Deoxyrubi ci - %t r ubi ci n Daunor ubi ci n
(Daunomyci n) Epi rubi cin Therarubicin Idarubicin Rubi dazone

n-a . r\l Yoo o

crmm M toxant rone

—Aronattde—Azo

e Bl eonycin sul
B Mtomycin C
cal s)

IL ||| apyl azot

3%) Bl eo
E'ol arini)

Dlethyistllbes
Megestrol
Tamoxifen
Toremofin
Dexamethasone

(J.LUI

n'@@?ﬁ@d Ci d BI eonyci n

Novogen
2 Methoxyoestradlol (En-
treMed)
Arzoxifen (Eli Lilly)

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux (Theratechnolo-
gies)

Motexafin gadolinium
(Pharmacyclics)

Pd-bacteriopheophorbide
(Yeda)

lutetium texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide (Sugen/
Pharmacia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)
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Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib {(CDK inhibitor,
Aventis)

CV-247 (COX-2 inhibitor
vy Medical)

P&4 (COX-2 inhibitor,
Phytopharm)

CapCeli™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

1

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthe-
sis inhibitor, Dong-A)
Tirapazamine (reducing
agent, SRI International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Bictech)
Seocalcitol (vitamin D




- 38 - Antimtotic agents Paclitaxel Docetaxel Col chicine Vinblastine

Vi ncri st | | bi ne Vindesine Dolastatin 10 (NCl)

(Fuji savbgﬁﬁm\g(/ogg{??i n (Warner- Lanbert) Cermadotin (BASFW?@%@%?B\
(Aventis) TXD 258 (Aventis) Epothilone3B-(Novartis) T 900607
(Tularik) T 138067 (Tularik) Cryptophycin 52 (Eli Lilly) Vinflunine
(Fabre) Auristatin PE (Tei koku horrmne) BIVB 247550 (BIVB) BMS 184476
(BVS) BMS 188+9+(BMSy—Fa

d axoSni t HKl i ne) E7010 (A URQYER Coi | THESSHIRLAY |‘- 5109
E Bayer) A 105972) ( Abbot t§ %@4&%%%@@”& éﬁé%%w(@ﬂ 24851
(ASI A Medi da) ER- 86526 ( Ei|Efanroxisaidpsyasnadenn Afntages)yst,
| sohonohal ijchondri n- B ( PhaAtesEheramicsp ( Ast ra*zamfd\dal)ecuiar)
PEG Pacl i t dxel (Enzon) AZ16982 (hépatzsinas&DN- 5109 Hflonmithia) OB Bhibitor,
(Pressgi ent |Neur oPhar na) inhibitor, Progen) ILEX Oncology)
Tesmilifen (histamine an-  Minodronic acid
tagonist, YM BioSciences) (osteoclast inhibitor,
Histamine (histamine H2  Yamanouchi)
receptor agonist, Maxim)  Indisulam (p53 stimulant,
Tiazofurin (IMPDH Eisai)
inhibitor, Ribapharm) Aplidin (PPT inhibitor,
10 Cilengitide (integrin PharmaMar)
antagonist, Merck KGaA)  Rituximab (CD20 antibody,
'S SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
inhibitor, Wyeth) PG2 (haematopoiesis
15 Exisulind (PDE-V inhibitor, promoter,
Cell Pathways) Pharmagenesis)
CP-461 (PDE-V inhibitor,  Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
AG-2037 (GART inhibitor, Triacetyluridine (uridine
Pfizer) prodrug, Wellstat)
WX-UK1 SN-4071 (sarcoma agent,
20 (plasminogen activator Signature BioScience)
inhibitor, Wilex) TransMiD-107™
PBI-1402 (PMN stimulant, (immunotoxin, KS
ProMetic LifeSciences) Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
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! rrpa030| oni At IBjBls %mlne(chloro)platmum(lI)] tetrachloride, diarisidinylspermine,
arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-dimethylxan-
thine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxantrone, pira-
rubicin, pinafide, valrubicin, amrubicin, antineoplastone, 3'-deamino-3'-mor-

35 pholino-13-deoxo-10-hydroxycarminomycin, annamycin, galarubicin, eli-



FAB (fast atom bonbardnent) (MrH)+ ESI (el ectrospray ionisation)

(MrH) + 258B6 ord¥bka6 at rmspherl c pressure chem cal ionisat (91‘?131520 oz
spectronetry LC M5 met hod: 30Sol vent A water + 0.1%o0

Sol vent B: acetonltr|Ie+O.1%of HOOOK El ow. 2. 4 rﬂlmn Grad|ent.0.0
mn 4% of B 352.6 mn 100% of B Columm: Chronolith(r) Speed ROD
RP-18e 50-4, 6 nm WO 20101060532PCT/ EP2009/ 007930 -47 - HPLC net hod:

R0 i ow " R RTSS apft R pRON S e A S gL Erlety e O]
auf 100% Ofnﬁdéuﬁorubéblr’é(snmwmﬂwmﬁ 104.5 - 4.6 min auf 100% of A

4.6 - 5.0 nLn 1000% of . A r) Uwb423/ 100, 3 mm 15Exanpl e
1 Synt é@nge&gfmlcrotcgulm |nh1b:tors Inclu cge pac!itaxel vindesine suilfate P

car bogy! - 3 4 QI be ST EerE S (o o Sahu Rt Fetetsact, iz S0/,
("A", 20rt$tatin] mpobbijin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfcnamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
10 BMS188797.
Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

é: irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
8-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2- (6H)propan-

15 amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4":b,7]indolizino[1,2b]quincline-10,13(9H,15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-

00 zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethylamino)-
ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carboxamide,
asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-methyl-
amino]ethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydro-
furo(3',4".6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-

25 methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-

ethyl)aminolbenzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-
dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5, 1-de]acridin-6-
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-9H-thioxanthen-4-
30 ylmethyljformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-[[2-(dimethylamino)ethyljamino]-3-hydroxy-7H-indeno[2, 1-c]quinolin-7-
one and dimesna.
"Antiproliferative agents" include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-

metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-

35

dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
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rowth factors other than those listed under "angiogenesis inhibitors", such
as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.

20 6,069,134, for example).

Particular preference is given to the use of the compound according to the

{ invention for the treatment and prophylaxis of tumour diseases.

The tumour is preferably selected from the group of tumours of the squa-

mous epithelium, of the bladder, of the stomach, of the kidneys, of head

and neck, of the oesophagus, of the cervix, of the thyroid, of the intestine,
30 of the liver, of the brain, of the prostate, of the urogenital tract, of the lym-

phatic system, of the stomach, of the larynx and/or of the lung.

The tumour is furthermore preferably selected from the group lung adeno-

25 carcinoma, small-cell lung carcinomas, pancreatic cancer, ovarian carci-

noma, glioblastomas, colon carcinoma and breast carcinoma.



HPLC, giving 54 ng (46% of substance "Al " as anorphous product.

1H NMR (WeSereéebsd [ppn] for "Al" 2.86 (s, 311), 3.14 -pSrbr2008M0794) .
3.68 (m 1H), 3.90 (m 5H), 4.46 - 4.86(m 4H), 7.15 (d, 1H), 7.23
(dd, 1H), 7.77 (m 1H), 7.83 - 8.03 (m~2H), 8.10 (m 1H), 8.15 (d,
1H), 10.20 (s, 1H)*

(2-Benzyl-1, 2, 3, 4-t et rahydrobenzo[ b] [ 1, 6] napht hyri di n-10-y1) - (4- net hy

| pi per azi n- Prefe)dicha fgmieermdd givdr {othelusk @2 iha3BedfnentA a tuMdur of
2010/ 060532PCT/ EP2009/ 007930
the blood and immune system, preferably for the treatment of a tumour

selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

In another aspect, the invention encompasses a for the treatment of a
patient who has a neoplasm, such as a cancer, by administration of a com-
pound of the formula (I} in combination with an antiproliferative agent. Suit-

10 able antiproliferative agents encompass those provided in Table 1.

Above and below, all temperatures are indicated in °C. In the following

examples, "conventional work-up” means: if necessary, water is added, the
15 pH is adjusted, if necessary, o values 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 dried over

sodium sulfate and evaporated, and the product is purified by chromatog-
00 raphy on silica gel and/or by crystallisation. Rt values are determined by

HPLC using eluents mentioned.

Mass spectrometry (MS): El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)*

ESI (electrospray ionisation) (M+H)"

ey

25 APCI-MS (atmospheric pressure chemical ionisation — mass spectrometry)
(M+H)"

LC/MS method:

30 Solvent A; water + 0.1% of HCOOH
Solvent B: acetonitrile + 0.1% of HCOOH
Flow: 2.4 ml/min
Gradient: 0.0 min 4% of B
2.6 min 100% of B
Column: Chromolith® Speed ROD RP-18e 50-4, 6 mm
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- B0 -

N- (5- ChlweedrdgeiAoxyphenyl ) - 2-[ 10- (4- et hyl pi per azi ne- lp@ﬁnggmgﬁ 4
- 5di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n;,2-yl | acet am de ("A23",

rt[mn] 2.37) 10 "A23" 1H-NI\/R(DI\/BOd6?76 [ ppm for "A23" 1. 25(m
3H), 2.97 -4.05 (3m 17H), 4.43 -4.88 (m 4H), 7.12 (d, 1H), 7.21
15(dd, 1H), 7.74 (m 1H), 7.80 - 8.10 (3m 3H), 8.13 (d, 1H), 10.20
(s, 1H)* Conpound

N- ( 5- chl or o- 2- met hoxyphenyl) - 2-[ 10- ( 4- et hyl pi per azi ne-1-carbonyl)-3, 4
- di hydr o- 1I—Hl5’é.|€‘znjdihpd 61napht hyri di n-2-yl Jacetam de ("A24", rt[mn]
2.37) 20 25 "A24" 1H NWR (DMSO-d6):d [ppn] for "A24" 2.11 - 3.92
(9m 22H), Snlvget(’«twamwﬂ @@fhﬁom 7.10 (dd, 1H), 7.63 (m 2H),

7.77 (dt, 9.73 (s, 1H) 30

4-{2-p(5" o Bl B0 %%8@%%@1%82/?%@%%% hyl I -1, 2, 3 4-tet rahydr obe
nzo[ b] [ 1, 61ﬁ@p\ht1h5nm|dhme 10 car bonyl | pi perazi ne- 1-carboxylic acid
benzyl ester ("25", rt Bm 6 ) 2010/ 060532PCT/ EP2009/ 007930 -
51 - 5 Gradient:’ 0.5 m;n 100% of A

0.5 - 3.5 min auf 100% of B

3.5-4.5 min 100% of B

4.5-4.6 min auf 100% of A

{; 4.6 - 5.0 min 1000% of A

Column; Si-ROD® UM9423/100, 3 mm

10

15 Example 1

Synthesis of N-(5-chloro-2-methoxyphenyl)-2-[10-(4-methylpiperazine-1-
carbonyl)-3,4-dihydro-1H-benzo [b][1,6] naphthyridin-2-yljacetamide ("A1",
ri{min] 2.45)

is carried out analogously to the following scheme

20

30

35



A25 1H NVR (DVBO-d6):d [ppn] for "A25" 103.11 (m 3H) 3.37(m

3. 75 H), 3.80 - 3.99 (m 7
ke (dg%(zﬂw&’gg% (m D s (d, 1H). 7. . ddH) 1) é‘%%’“g’%”

5H), 7.78 (m 1H), 7 90 (d "1H), 7.98-¢#f- 1H), 8.09 (d, 1H), 8.18 (d,
1H), 8.33 (m 1H), 10.12 (s, 1H* 15

2410- (4-Benzyl-1, 4-di azepan- 1- car bonyl) - 3, 4-di hydr o- 1H benzo[b] [ 1, 6] -
napht hyri di n- : 2- met h nl\y,phenyl ) acet am(de,( A26"

rt[mn] 2.8 025, "A26"
N- (5-chl or o- 2~ net xyphen;gl)- 2] 10- \p)r azi me- 1- car on 1)-
3,4-di hydro-1 ] [lmﬁlna Rdisn- 2-yl ] aq ("A27"

rt[mn] 302.37 5 WD 20 Q5'32PCT/ EP 30 - 52 -

N- ( 5- Chl or o- 2- et hoxyphenyl) 2- [10 (4-cycl opentyl pi perazi ne-1-car bony
1) - 354-di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl ] adet ari de (" A28"
rt[mn] 2.64) 5 10

Cl

Cl
0
c. ~
+ B e o]
\D/[P C!)J\, ¢ ’ :\rN )
N

Br d-

10 4

£
df
O
2
\

15 »

a. 0.48 g (1.5 mmol) of 1 and 0.70 g (1.5 mmol) of PyBroP are dissolved in

20 20 ml of DMF and stirred for 5 min. 1.67 ml (1.5 mmol) of methylpiperazine
are then added, and the mixture is stirred at room temperature (RT) for
2 hours. The solvent is removed in a rotary evaporator, diluted with water
é . (100 ml) and extracted 2x with EA. The organic phase is dried over magne-

sium sulfate, filtered off and evaporated to dryness. Purification by means
of preparative HPLC gives 0.29 g (48.3%) of 2 as colourless amorphous
product.

30 b. 0.26 g (0.65 mmol) of 2 are dissolved in 5 ml of THF, 2ml of methanol
and 0.3 ml of acetic acid (100%), 0.3 g of 5% Pd/C is added, and the mix-
ture is hydrogenated at RT for 32 h. The catalyst is then filtered off, and the
solvent is evaporated in vacuo. The residue is purified by means of prepa-

35 rative HPLC, giving 76 mg (37.7%) of starting material 3 as amorphous
product.



"A28" 1H NVR (DVSO-d6):d [ppm for "A28" 151.43 - 2.11 (4m 12H),
2.72 - SW%@O(mSﬁZH ), 4.43 -4.85 (m 4H), 7.08 (d, 1|‘9€T/Ep2'b39/6(ﬁb30
1H), 7.74 (m 1H), 7.83 (m 1H), 7.92_25‘;“ 11-1), 8.00 (m 1H), 8.10
(d, 1H), 9.75 (s, 1H)*

20N- ( 5- Chl or o- 2- net hoxyphenyl ) - 2- [ 10- (4- pr opyl pi per azi ne- 1- car bony1l) -
3, 4- di hydro-1H benzo[ b] [ 1, 6] napht hyri di n-2-yl ] acet am de ("A29",
rt[mn] 2.48) 25 30 "A29" 1H NWR (DMSO-d6):d [ppm for "A29" 0.87
(m 3H), 1.65 (m_2H), 2.93 - 3.97 (5m 17H ), 4.47 - 4.82 (m 4H),
7.08 (d, 1Hy, 7042 g R mrepl) of SThigrar2-methoxypdenyiaminelgre disssivesh in1H)

804 (M 34kt & il Bz diks ritndf of Frethifhmind e added. 0.42 mi

2- [ 10- (4- Be(&ziirpolpef baimeadetpiainiaiislistRed addby drepideRafiziebRldoling1nap
ht hyr bdi n- 2- A- N- (5- chl or 0- 2- et hox phenw acet am de ("A30", rt[nin]
3.01) 10 " ARg'mixture is then stirred at RT for 2 h. The mixture is washed with water.

- - . -7- i - b
161+ napht 107 C 6T os IR TR B dp S et iR AR O e
("A57", 15rs¢entis2vaPdrated in vacuo. The starting material (4, 1.2 g, 86%) is

reacted further without purification.
10

d. 72 mg (0.23 mmol) of 3, 65 mg (0.23 mmol) of 4 and 76 mg

(0.23 mmol) of caesium carbonate are stirred in 5 ml of DMF for 18 hours.

P

Water is then added to the batch, which is then extracted with glacial acetic
15 acid. The organic phase is dried over magnesium sulfate, filtered off and
evaporated to dryness. The residue is purified by means of preparative

HPLC, giving 54 mg (48%) of substance "A1" as amorphous product.

1H-NMR (DMSO-d6):d [ppm] for “A1"

2.86 (s, 3H), 3.14 - 3.57 (m, 9H), 3.68 (m, 1H), 3.90 (m, 5H), 4.46 - 4.85 (m,
4H), 7.15 (d, 1H), 7.23 (dd, 1H), 7.77 (m, 1H), 7.83 - 8.03 (m, 2H), 8.10 (m,
1H), 8.15 (d, 1H), 10.20 (s, 1H)*

The following compounds are prepared analogously to Example 1 using the

20

25 corresponding precursors (3 and 4):

(2-Benzyl-1,2,3 4-tetrahydrobenzo[b][1,6]naphthyridin-10-yl)-(4-methyl-
piperazin-1-yl)methanone ("A2", rt[min] 1.63)
30

35 |
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20 "A57"

254- Chl oy 41d/deh8Ad- (2- hydr oxyet hyDpi per azi ne- 1- car bonydd-r pfugthdiysly 0
-1H benzo[ b][1, 6] napht hyri di n-2-yl net.hyl } am no) benzoni tri re ("AS8",
rt[mn] 2.27) 30 "A58" 35 WD 2010/0 B532PCT/ EP2009/ 007930 - 54. .

4- Chl or 0- 2- ({1044- ( 2- hydr oxyet hyl ) pi per azi ne- 1- car bony1] - 3, 4- di hydr o-
1H benzo[ b] [ 1, 6] napht hyri di n-2-yl met hyl | am no) benzoi ¢ aci d net hyl
ester ("A59", rt[mn] 2.75) 5 10 "A59"

N- ( 5- Chl or o- 2-i sopropoxyphenyl) - 2-{ 1044- ( 2- hydr oxyet hyl ) pi per azi ne- 1-
15car bonyl ] - 3, 4- di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl } acet am de

("ABD", rt] KT—(%]—C%roz?g-)Z-r%gthoxyphenyl)—Z—[10—(4—ethylpiperazine—1—carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide ("A23", rtimin] 2.37)

o}

HN._ 0O N
N TO\I;Q
| 7
IIA23|I

TH-NMR (DMSO-d6).d [ppm] for "A23"

1.25 (m, 3H), 2.97 - 4.05 (3m, 17H), 4.43 - 4.88 (m, 4H), 7.12 (d, 1H), 7.21
15 (dd, 1H), 7.74 (m, 1H), 7.80 - 8.10 (3m, 3H), 8.13 (d, 1H), 10.20 (s, 1H)*

Compound N-(5-chloro-2-methoxyphenyl)-2-[10-(4-ethylpiperazine-1-car-

bonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide ("A24",

rtfmin] 2.37)

(@]
20
\O N/\\/OH
H\TO Q N\/J
s
| o
“‘Az24"

e g

e
£
S

R,

- 25
1H-NMR (DMSO-d6):d [ppm] for "A24"
2.11- 3.92 (9m, 22H ), 4.36 (t, 2H), 7.04 (d, 1H), 7.10 (dd, 1H), 7.63 (m,
2H), 7.77 (dt, 1H), 8.00 (d, 1H), 8.29 (d, 1H), 9.73 (s, 1H)
30

4-{2-[(5-Chloro-2-methoxyphenylcarbamoyl)methyl}-1,2,3,4-tetrahydro-
benzo[b][1,6]naphthyridine-10-carbonyl}piperazine-1-carboxylic acid benzyl
ester ("25", rt{min] 4.08)

35



25 " A60"

N-[ 5- Chl\Qbyrmdsdssny dr oxyet hoxy) phenyl1] - 2- {1014- ( 2- hydr oxy@f:#horao7930
pi per azi ne- 1- car bonyl ] - 3, 4-di hydro- 1H g$nzo[ b] [ 1, 6] napht hyri di n-2-01-
30acetam de ("A61", rt[mn] 2.16) 35 "Y'~ WO

2010/ 060532PCT/ EP2009/ 007930 - 55 - 5 "A61"

N- ( 5- Fl uor o- 2- net hoxyphenyl) - 2- { 1044- ( 2- hydr oxyet hyl ) pi per azi ne- 1-
10car bonyl ] - 3, 4-di hyd ro-1H benzo[ b][1, 6] napht hyri di n-2-yl | acetamn de

("AB62", 0
“?% UoRas

P

IIA25H

TH-NMR (DMSO-d8):d [ppm] for "A25"

10 3.11 (m, 3H), 3.37(m, 2H), 3.53 (m, 1H), 3.75 (m, 2H), 3.80 - 3.99 (m, 7H),
4.55 dd, 2H), 4.70 (dd, 2H), 5.07 (m, 2H), 7.05 (d, 1H), 7.15 dd, 1H), 7.30
(m, 5H), 7.78 (m, 1H), 7.90 (d, 1H), 7.98 (m, 1H), 8.08 (d, 1H), 8.18 (d, 1H),
8.33 (m, 1H), 10.12 (s, 1H)*

o

15
2-[10-(4-Benzyl-1,4-diazepan-1-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]-

naphthyridin-2-yl]-N-(5-chloro-2-methoxyphenyl)acetamide ("A26", r{{min]
2.83)

20 \O/Q/u —~

e # 25 "A26ll

Compound N-{5-chioro-2-methoxyphenyi)-2-[10-(piperazine-1-carbonyl)-
3,4-dihydro-1H-benzo]b][1,8]naphthyridin-2-yllacetamide ("A27", rtimin]

2.37)
30

35 |
|IA271|



rt[mn] 2.24)

4- Chl or ower202ydeds4- ( 2- hydr oxyet hyppi per azi ne- 1- car bonyggdrBrzboslbdrysiv o
- 1Hbenzo[ b] [ 1, 61napht hyri di n-2-yl}acet égqn‘i no) benzoic acid ("A63",
rt[mn] 2.27) 25 30 "A63" WD 2010/ 060532PCT/ EP2009/ 007930 - 56 -

N[ 3- Chl or 0- 4- ( 2- oxopyrrolidi n-1-yOphenyl | - 2-{1044- ( 2- hydr oxyet hyl ) -

pi per azi ne- 1- car bonyl ] - 3, 4-di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n-2-y1}
- acetamde ("A64", rt[mn] 1.95) 5cvc 10 "A64"

N-[ 3- Chl oro-4-( 3- oxom)rphol n-4-y CBhen yl]1-2-{10-[4-(2-hydroxyethyl)
15pi per azi nd-(b-Chioperry TRt xyphe Ryt d] @#wﬁ@@pﬁ}y%mpeqmﬂwbww-z y

|1 - acet am r 1

N-(5-Chlo §% élh ro%x’fyif)lht%aér1r{;2f§g]51 ?%‘bl“ﬁ‘y(’ 1n-2 %tamlge)§ e%anyrts o] E>erazi
ne- 1- 2 64

car bohyl ] - 3, 4- di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl } acet am de
("A66", 30rt[min] 2.61) WD 2010/060532PCT/ EP2009/ 007930 - 57 - 5 Cl

Hi o 0 N\)
10 &f N
. “A28"

1H-NMR (DMSO-d6):d [ppm] for "A28"

15 1.43-2.11 (4m, 12H), 2.72 - 3.96 (6m, 12H ), 4.43 - 4.85 (m, 4H), 7.08 (d,
1H), 7.17 (m, 1H), 7.74 (m, 1H), 7.83 (m, 1H), 7.92 (m, 1H), 8.00 (m, 1H),
8.10 (d, 1H), 9.75 (s, 1H)*

20 N-(5-Chloro-2-methoxyphenyl)-2-[10-(4-propylpiperazine-1-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yljacetamide ("A29", rt[min] 2.48)

=
20 A29
1H-NMR (DMSO-d6):d [ppm] for "A29"
0.87 (m, 3H), 1.65 (m, 2H), 2.93 - 3.97 (5m, 17H ), 4.47 - 4.82 (m, 4H), 7.08
(d, 1H), 7.17 (m, 1H), 7.75 (m, 1H), 7.86 (m, 1H), 7.93 (m, 1H), 8.04 (m,
35

1H), 8.13 (d, 1H), 9.78 (s, 1H)*



" AB6"

N- ( 5- ChIVe® 80124068 hoxyphenyl) - 2- { 1044- (2 di et hyl am noetR&IF2p&Y4730e-
1-

10car bonyl ] - 3, 4- di hydr o- 1H- benzo[ b] [ 1 6] napht hyri di n-2-yl } acet am de
(A"67" rt[mn] 2.53) 15 "A67"

20N—(5 Chl oro met hoxypheny1l) - 2-{1044- ( 2- nor phol i n- 4-yl et hyDpi per azi
ne- 1- 10 (4 Benzylpiperazine-1 carbonyl) -3,4-dihydro-1H-benzo[b][1,6]naph-

car bony11. W‘ B RpRa 2Bl G BORIIAUEAL At A1 85

2010/ 060532PCT/ EP2009/ 007930 - 58 - 5 "AG9"

cl

5
~o (\
)—H\fO o) N\)
N
=
1 0 IIA30|I
- {2-[(5-Chlorobenzofuran-7-ylamino)methyl]-1,2,3, 4-tetrahydrobenzo[b][1,6]-
naphthyridin-10-yl}-[4-(2-hydroxyethyl)piperazin-1-yljmethanone ("A57",
15 rt{min] 2.40)
N/\/CH
N NT(\ y\
=
||A57ﬂ

25 4-Chloro-2-({10-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,8]naphthyridin-2-yimethyllamino)benzonitrile ("A58", riimin]
2.27)

oo
30 /(E/(\

NASSII

\

35



1- (6- Chl oro- 2, 3-di hydr obenzo- 1, 4- oxazi n- 4-y1) - 2-{1044- ( 2- hydr oxyet hyl

) - WO 2010/060532

PCT/EP2009/007930

10pi per azi ne-1- car bonyl] - 3, 4- di hydr o-1%% benzo[ b] [ 1, 6] napht hyri di n-2-y
|l - ethanone ("A70", rt[mn] 2.21) 15 20 "A70"
N- (5- Chl or o- 2, 4- di met hoxypheny1l) - 2- (1044- ( 2- hydr oxyet hyDpi per azi ne- 1-
carbonyl ] -3, 4-di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am de

("A71", Trt[

3scar bonyl 19 Aok hokPor THl bRz E ST SR B ERE e e

mnlorg-%g{ﬂ Oglg-(2-hydroxyethyl)piperazine- ygarbonyl]-3,4-dihydro-1H-

("A72", Tt[(A6B",2431)] 2.7 2010/ 060532PCT/ EP2009/ 007930 - 59 - 5

A72

10N (g- Chl or o- 4- net hyl phenyl) - 2-{ 1044- ( 2- hydr oxyet hyppi per azi ne- 1-

10

£

15

20

30

35

N

N-(5-Chloro-2-isopropoxyphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A60",
ri[min] 2.88)

I|A59II

cl
O N
“’C%@
R
N
N-[5-Chloro-2-(2-hydroxyethoxy)phenyl]-2-{10-[4-(2-hydroxyethyl)-

piperazine-1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
acetamide ("A81", f[min] 2.16)

“AGOH



carbonyl ] -3, 4-di hydro- 11- 1- benzo[ b] [ 1, 6] napht hyri di n-2-yl } acet am de
("A73", WORMOAB3244) 20 N-(3-Chloro 4 PCT/EP2009/007930
f1 uorophenyl ) -2-{10-[ 4- (2- hydroxyet hyl 3®i per azi ne- 1-

car bonyl ] - 3, 4-di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl } acet am de
("A74", 25rt[mn] 2.43) 30 "A74" WD 2010/ 060532PCT/ EP2009/ 007930 -
60 - C

N- (3, 4-Di chl oropheny®) - 2-{1044- ( 2- hydr oxyet hyppi per azi ne- 1- car bonyl ] -
3, 4- 10di hydr o- nzo[ b] [ 1, 6] napht hyrl di n-2-yl | acet am de CA76",
rt[rnin] 2.52) S " A76"

N (3- Chl or oéjfl uor opheHzél) {{\ 044- (2 hydr oxyet hyppi per azi ne- 1-

car bonyl ] -3, ~afH] [ 1, 6] napht hyri di n-2-yl}acetam de
("A77", rt[ :
I\I—(S-@hl or o- 2- f | uor optieny 2='{~30- [ 4- ( 2- hydr oxyet hyl ) pi per azi ne- 1-
car bonyl1- 3, 4-di hydro [b] [1, 6] napht hyri di n-2-yl } acet am de
("A78", rt[mn] 2.35) 060532PCTA&P2009/ 007930 -61 -

N-(5-Fluoro-2-methoxyphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
10 carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A62",
¢ rtmin] 2.24)

F
15 \O/Q/ (\N/\/OH

20 AB2
4-Chloro-2-(2-{10-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetylamino)benzoic acid ("A63", rt{min]

¢ 2.27)
- 25

0 o o0 N\)
3 T
=
HA63H

35



5 "A78"

N- ( 5- Chiveoobwrisesxazol - 7-y1) - 2- {1014- ( 2- hydr oxyet hyl ) piFEaVERZ099001930
car bonyl | - 3, 4- di hydr o- 1H-benzo[ b] [ 1, 6] gigpht hyri di n-2-yl | acet am de
("A79", 10rt[m n] 2.21) 15 "A79"

20N- (3, 5- Di chl or o- 2- net hoxypheny1) - 2- { 1044- ( 2- hydr oxyet hyDpi per azi ne-
1- carbonyl]-3, 4-di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am de
("A80", rt[MiBICIHorBA-(2xopbB0IIdin30yl)phenyl}-2-{10-[4-(2-hydroxyethyl)-

45 o e R Satbomy -8 ATRYSS i bz Bhf Blhapninyiigin 2 yh*Y ¢ 1

pi per azi ne-écéi%ww\nga,rﬂrgwggp- 1H benzo[ b] [ 1, 6] napht hyri di n-2-y1}
- acetamide ("A81", ‘rt[m .11)" WD 2010/ 060532PCT/ EP2009/ 007930 -
62 - 5 "A81"

10N- (%- Chl or o- nzotriazol -4-yl)-2-{10-[ 4-(2- hydroxyet hyl ) pi per azi
ne- 1-

car bonyl ] - 3,0!
("A82", rt[mn

\ydr o- 1H benzo[ b] [ 1, 6] napht hyri di n-2-y1} acet am de
Z. 14) (\N/\/OH

HKEO o U
10 =

{, %E;, "AB4"

N-[3-Chloro-4-(3-oxomorpholin-4-yl)phenyl]-2-{10-[4-(2-hydroxyethyl)-
15 piperazine-1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
acetamide ("A65", rffmin] 1.87)

(A

20
(\N/\/OH

g 25 nA65n

o,
e

N-(5-Chloro-2-methoxyphenyi)-2-{10-[4-(2-piperidin-1-ylethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A66",
30 rifmin] 2.61)

35



Example 2 Synthesis of

N- ( 5- chiwpgomasessaoxyphenyl) - 2- [ 10- (mor phol i ne- 4- car borgiyEP2009/667930
3, 4-di hydro- 1H benzo[ b] [ 1, 6Thapht hyri dip-2-yl | acetam de ("AT) is
carried out analogously to the follow ng schene 25 30 WO

2010/ 060532PCT/ EP20091007930 -64 - 2.89 -3.05 (m 3H), 3.38 -3.53 (m
3H, 3.60 (m 1H), 3.73 -3.93 (m 5H), 4.28 (m 1H), 4.58 (dd, 2H),

4.72 (d, 1Hg (m 3H), 7.62 (m 2 .73 (t, 1H), 7.80 (d, 1H),
7.91 (dt, 1H), 0 (d, 1H)*
5N- ( 3- Chl or ophéx 10( H onyl)-_3,4-di hydr o- 1H benz

)
o- [b][1, 6] napht yr| %I n- ?) yl }qacegam de ("A9", rt[mn] 2.96
15N- ( 2- Met hoxyph phol i ne- 4- car bonyl) - 3, 4-di hydr o- 1H be
nzo- 0gb][l 6] napht h r| d| n-2-yl]acetam de ("A10", rt[mn] 2.85) 20 25
IIAI

|

IIA6611

N-(5-Chloro-2-methoxyphenyl)-2-{10-[4-(2-dimethylaminoethyl)piperazine-1-

10 carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide (A"67",
€ rtfmin] 2.53)
- ot |
ol NN
15 W O Q
1S S
L
NA67I|
20 N-(5-Chloro-2-methoxyphenyl)-2-{10-[4-(2-morpholin-4-ylethyl)piperazine-1-
carbonyll-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yi}acetamide ("A68",
rtfmin] 2.48)
"
25
O
\Q\C/ N/\/N\)
NHT
N/\ R
30
N/ IIA681I
N-(5-Bromo-2-methoxyphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
35 carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A69",

rifmin] 2.53)



N- ( 5- Chl or o- 2- et hyl phenyl ) - 2-[ 10- ( nor phol i ne- 4- car bony1l) - 3, 4-di hydro
- 1Hbenz oVORp/OEPFF2Pht hyri di n- 2-yl ] acetam de ("All", rt [RGTAFP2809200Y9380
35 "AII" WD 2010/ 060532PCT/ EP2009/ 004930 - 65 - 1H NVR (DMSO-d6):d
[ppn] for "Al 1") 52.24 (s, 3H, 3.08 (m 2H), 3.51 (m 2H), 3.70 -
3.97 (m 8H), 4.55 (dd, 2H), 4.72 (dd, 2H), 7.20 (d, 1H), 7.28 (d,
1H), 7.65 (s, 1H, 7.76 (t, 1H), 7.87 (d, 1H), 7.94 (t, 1H), 8.13 (d,
2H), 9.05 (% 1H N- ( 2- Met hoxy- 5- net hyl phenyl)-2-0

0- (nor phol i ne-¥ bonyl) - 3, 4-di hydrol01H benzo[ b] [ 1, 6] napht hyri di n-2
-yl ]acet ami de -. 5,//rt[rri . O Al 2"

20N- ( 5- Br ono- 2- net h05yp@nyWr phol i ne-4-carbonyl) - 3, 4-di hydro
- 1H benzo[ b] [ 1, 81'gapht hyxidrr<2-yl ] acetanmi de ("A 3", rt[min] 3.39)
30 1H-NWR (DMSO- d6)|: d | for "ALl3") 3.07 (m 4H), 3.43-3.58
(m 4H), 3.76 (m 2 3999 (m 5H), 4.47 - 4.79 (m 4H), 7.06
(d, 1H), 7.32 (dd, : 1H), 7.86 (d, 1H), 7.94 35(m 1H),
8.14 (d, 1H), 8.23 (m 1HM .08 (s, 1E&g" WO

2010/ 060532PCT/ EP2009/ 007930 - 66 -

N- (4- Met hoxybi phenyl- 3-y1)-2-[10- (nor phol i ne- 4-car bonyl) - 3, 4-di hydr o-

1Hbenzo[ b] [ 4, £13aRRt M4 hifll dropadbd- AL L2ELAS-I0-2L 1D ju- Gty E Blyetnyit)
10 piperazine-1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
ethanone ("A70", rifmin] 2.21)

T

15
20 1]A70ll
N-(5-Chloro-2,4-dimethoxyphenyl)-2-{10-[4-(2-hydroxyethylpiperazine-1-
carbonyli]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A71",
£ rifmin] 2.38)
25
(\N/\/OH
a 0 N\)
\ 0
P D
30 H =
o
/ IIA71 "

N-(3-Chloro-4-methoxyphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
35 carbonyl}-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A72",
rifmin} 2.31)



510 "A14" 1H NWR (DMSO-d6):d [ppm for "Al4") 3.09 (m 4H),

3. 46- 3. 6P02AM0/BHB2 3. 74 (m 2H), 3.79 - 4.00 (m 7H), 4GBERGIDF3M)
4.73 (dd, 2H), 7.20 (d, 1H), 7.32 (m_-44l, 7.44 (m 3H), 7.58 (m

2H), 7.76 (m 1H), 7.86 (d, 1H, 7.94 (m 1H), 8.14 (d, 1H), 8.33 (m
1H), 10.11 (s, 1H*

N- ( 5- Chl or o- 2- et hoxyphenyl ) - 2-[ 10- ( nor phol i ne- 4- car bony1l) - 3, 4-di hydro
-1H 20benzo[M] [ 1, 6] napht hyri di n-2-yl ] acet am de ("A41") "A41"
30N- ( 5- Bronohenzof ur an- 7-y1) - 2110- ( nor phol i ne- 4- car bonyl) - 3, 4- di hydro
-1H benzo] , 6] napht hyridi n-2-yl |l acetam de ("A43", rt[mn] 3.36)

WO 2010/ 060 /EP2009/%@9 -ol7 - 5 "A43"
102-[ 10- ( Mor pHol i ne- 4- car[bony1) -3, 4- di hydr o- 1H benzo[ b] [ 1, 6] napht hyri

1 N-2- NH 9] @] N
din 25 \i
\
|
"AT2"

10 N-(3-Chloro-4-methylphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A73",
{2 ri{min] 2.44)

cl

15 (‘\N/\/OH

11A731|
20

N-(3-Chloro-4-flucrophenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-y}acetamide ("A74",
rtffmin] 2.43)

F

S
£
:

25

Cl
S
NH (@] 8} NC\)
30 \f
X
"A74"

N-(2,5-Dichlorophenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-

35 .
dihydro-1H-benzob][1,6]naphthyridin-2-yl}acetamide ("A75", r{imin] 2.42)



y1]-N-(2-trifl uoronet hoxy- 5-trifluoromet hyl phenypacet am de ("A44",

rt[ mn] BO32W/OEE3I20 " A44" PCT/EP2009/007930
N- Benzof uran-7-y1- 2-[ 10- (mor phol i ne- 4: g@r bonyl) - 3, 4-di hydr o- 1H benzo|
b] [ 1, 6Thapht hyri di n-2-yl ] acetam de ("A4 rt[mn] 2.80) 25 30 "A45"
VO 2010/ 060532PCT/ EP2009/ 007930 - 68 - " A46"

N- (4- Chl oropyri di n-2-y1)-2410- (nor phol i ne- 4- car bonyl) -3, 4-di hydro- 1Hb
enzo[ b] [ 1, 6] napht hLyrl di n 2-yl]acetam de ("A47", rt[mn] 2.75) cip

...... y s, - CA J

N- ( 5- Chl or obe uran 7- yl)- - (r@f phol i ne- 4- car bonyl) 3, 4-di hydro

- 1Hbenzol[ b] 0 napht hyr|d| yII cetam de ("A48", rt[mn] 3.33) 25
., g

“A? 5ll

N-(3,4-Dichlorophenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A76", rtfmin] 2.52)

Cl

10

Ty
g
o

Cl
N
1 5 NH C O N(\)
|
"ATE"

20 N-(3-Chloro-2-fluorophenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A77",

rtfmin] 2.38)
£
LT 25 a
F (\N/\/G_'
NH O O N\)
|G
30 | P

llA??“
N-(5-Chloro-2-fluorophenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A78",

rt[min] 2.35)
35



30 "A48

N- ( 5- Chl‘ﬁﬂéﬂwfqﬁgﬁﬁr opoxypheny1) - 2-[ 10- ( nor phol i ne- 4- carWﬁ%‘?}’ﬂ%ﬂﬂlﬁﬁ
di hydro- 1H benzo[ b] [ 1, 6Thapht hyri di n-2gyL] acetam de ("A49", rt[m n]
3.81) WD 20101060532PCT/ EP2009/ 007930 - 69 - 5 "A49"

N- (5- Chl oropyridi n-3-yl)-2-[10- ( nor phol i ne-4-car bonyl) - 3, 4-di hydro- 1H
10benzo[ b][1, 6] napht hyri di n- 2-yl ] acet am de ( A50", rt[mn] 2.40) /o

" A50"
20N—(5 Chl or oxypyridin- 3(} 2410- (m)rphol i ne-4-car bonyl) 3,4
- di hydr o- 1 n..-at b][b 6] na Mn 2-yl]acetam de ("A51", rt[mn]
3.09) 25 "A51"

30N (5- Chl oro- 2- et hoxy

[ 10- (nor phol i ne-4-car bonyl) -3, 4-

5
IIA78II

N-(5-Chlorobenzooxazol-7-yl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-

carbonyl]-3,4-dihydro-1H-benzo|b][1,6]naphthyridin-2-yl}acetamide ("A79",
10 rfmin]} 2.21)

- cl
<N
N/\/OH

15 o K\

IIA?gII
20 N-(3,5-Dichioro-2-methoxyphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-ylacetamide ("A80",
ri{min] 2.48)

25 —_—

0
O
1

IIASOH

30
N-(5-Chloro-2-oxo-2,3-dihydrobenzooxazol-7-yl)-2-{10-[4-(2-hydroxyethyl)-

piperazine-1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yI}-
acetamide ("A81", rifmin} 2.11)

35



di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl ] acet am de CA52", rt[m n]
3.52) WOO20000¥5060532PCT/ EP2009/ 007930 - 70 - Cl " A5 PCT/EP2009/607930
N- (4- Chl or o- 2- hydr oxyphenyl ) - 2-[ 10- ( npgpbol i ne- 4- car bony1l) - 3, 4- di hydr
0101H benzo[ b] [ 1, 6] napht hyri di n-2-yliacetam de ("A53", rt[mn] 2.99)
cl 15 HO 20 "A53"

N[ 5- Chl or 0- 2- ( 2- hydr oxyet hoxy) pheny11- 2[ 10- ( nor phol i ne 4

carbonyl) - 3, 4- ili hydro- 1H benzo[ b] [ 1, 61napht hyri di n-2-yfl acet am de

(" A54", rt[fﬁ:QJ & 25 H "A54"
CH
o O
.
=
| =

'IIA81 n

N-(6-Chloro-3H-benzotriazol-4-yl)-2-{10-{4-(2-hydroxyethyl)piperazine-1-
carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide ("A82",
é rtfmin] 2.14)

10

y (\N/\/OH

¢l
15 Q/N\(o o! N\)
NH N
N/ | P

20 Example 2

IIA82||

Synthesis of N-(5-chloro-2-methoxyphenyl)-2-[10-(morpholine-4-carbonyl)-
3,4-dihydro-1H-benzol[b][1,8]naphthyridin-2-yljacetamide ("A7")

is carried out analogously to the following scheme

r‘ﬁ s

25

30

35



The foll owi ng compounds are prepared anal ogously to Exanple 2 using

t he cor reepordiedgszpr ecursors (7 and 8): PCT/EP2009/007930
N- (5- Chl or 0- 2- met hoxypheny1) - 2- [ 7- chl og9-10- (nor phol i ne- 4- car bonyl ) - 3
, 4- di hydro- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl ] acetam de ("Al 5",
rt[mn] 3.95) WD 2010/ 060532PCT/ EP2009/ 007930 -71 - 5 "Al5"
101H-NWVR (DMSO-d6):d [ppm for "A15" 3.09 (m 2H), 3.53 (m 2H), 3. 77
(m 2H, 3. 3.97 (m 9H), 1-4r850(m 4H), 7.14 7.22
(dd, 1H), 7! (dd,0o1H), 7 8 . 8 (s 1H) *
15

N- ( 5- Chl or o- 2-l‘he henyl) 2-

813 (m 2Hp
D 10-(rmr-carbony1)-3
, 4- di hydro-1 [1 6] naph 3¥n- 2- yf | acetamde”(" Al 6",

rt[mn] 3.87) C 120 25 "A16" 1H NWR (DVSO-d6):d [ppni for "Al6"
3.05¥m 2H), 3.41 - 3.57 (m 4H), 3.74 (m 2H), 3.81 (m1H), 3.84 -
3.97 30(m 6H), 4.48 - 4.82 (m 4H), 7.10 (d, 1H), 7.18 (dd, 11-1),

7.61 (t, 1H), 7.73 , 1H), 7.99 (dd, 1H), A (d, |1H), 10.11 (s,
1H) * o c -
N ( 5- Chl or o- 2= oxypﬁenyﬂrﬁ]\fz‘?f[ 7-ethnyl- fo- ptol | ne- 4-carbonyl) - 3,

4- 35di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n- 2- acetamde ("A 7",
rtfm 1n& 3.60) WD 2010/ 060532PCT/ EP2009/ 00830 \
8

o Cl
L ~ Q
L 0 o
N\ﬁo Og NS
NS
15 Nz

TH-NMR (DMSO-d6).d [ppm] for "A7"
3.07 (m, 4H), 3.43-3.59 (m, 4H), 3.77 (dt, 2H), 3.82 - 3.95 (m, 5H),
4.50-4.64 (m, 3H), 4.78 (m, 1H), 7.15 (d, 1H), 7.23 (dd, 1H), 7.81 (m, 1H),

20
7.91(d, 1H), 7.99 (m, 1H), 8.16 (m, 2H), 10.08 (s, 1H)*
The following compounds are prepared analogously to Example 2 using the
£, corresponding precursor (8):
= 25

(2-Benzyi-1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridin-10-yl)morpholin-4-
ylmethanone ("A8", rtfmin] 1.80)

30

N

|

35 ||A8n
1H-NMR (DMSO-d6):d [ppm] for "A8")



- 72 - 5 "A17" 1HNWR (DMSO-d6):d [ppm for "Al7" 1.30 (t, 3H),
2.91 (ddwOzppo/0o683308 (m 2H), 3.46 - 3.96 (5m 13H), 4. 48 TERROTHOTITHOmM
4H), 7.10 (d, 1H, 7.19 (dd, 1H), 7.72g4d, 1H, 7.86 (d, 1H), 8.01
(s, 1H, 8.10 (d, 1H), 10.05 (s, 1H*

3-{2410- ( Mor phol i ne- 4-car bonyl) - 3, 4- di hydr o- 1H benzo[ b] [ 1, 6} napht hyri
di n152-y1] - 2- oxoet hyl am nol benzonitrile ("A21", rt[mn] 3.33) 20
A21 1H NMRBODMBQE dB), :3tH)[ Pi38]- 3.68 (MA3H), 250304 H)nB. 784) 3.93.(r9 S

30 (e Py A i By 3278, 78k, e B g s Pt ¢

lH) 302-[ 6- g PAP-7186 ( dmfm)ﬁqlgﬂ 41;q§rgpq)@)(dg)T §)+4- di hydro- 1H- _
benzo[ b][1, (Sht hyri di n- 2 chl oro- 2- net hoxy phenyll_z acet am de
(" A4O" ) \/\0\12(61 loemﬁmmffl orro@linga-carpgnyl)-3,4-djwdro-1H-benzo-

R E R T ST U R b

rt[mn] 3.84) 15 20

.
.

é*@

flAgll

15
N-(2-Methoxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-benzo-

[b][1,8]naphthyridin-2-yllacetamide ("A10", ri[min] 2.85)

20 \O/Q O

N/

IIA1 0"

i)
# i
b H

25

N-(5-Chloro-2-methylphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yilacetamide ("A11", H[min] 3.07)

30 /@,u .

35



" A42"

1- ( 6- Chlwoae/iesde hydr oi ndol- 1-y1) - 2410- ( nor phol i ne- 4- gariereydyse3934-
di hydro- 1H benzo[ b] [ 1, 6Thapht hyri di n- 2yl ] et hanone ("A83", rt[m n]
2.67) 25 30 35 "A83" WD 2010/060532PCT/ EP2009/ 007930 - 74. -

1- (3, 4- D hydro- 2H qui nol i n-1-y1)-2110- (nor phol i ne- 4-car bonyl) -3, 4-di h
ydrolH benzo[ b] [ 1, 6] napht hyri di n-2-yl ] et hanone ("A84", rt[mn] 2.52)
5 10 15 "A84"

1- (2, 3-Di hy enzo oxaz -110- (mor phol i ne- 4-car bonyl) 3,
4- di hydro- ﬁ*ﬁ%ﬁ@ﬁz@”ﬂ?ﬁd@ﬁm %IW 61?‘1)2 yl ] et hanone ("A85", rt[nin]
2.37) 20 25 "A85"

30N- (5- Chl or o- 2- met hoxyphenyl) - N- et hy1- 2410- ( nor phol i ne- 4- car bonyl ) -
3, 4- di hydra24Hshbaiiy d.08 [, 8Hhahbt Hyr, i2tH)n3 70y 3.9¢ étraBiH)e4 G5A8G, 2H),

rinid] 2 472 (dd, 2H), 7.20 (d, 1H), 7.28 (4, 1H), 7.65 (s, 1H), 7.76 t, 1H), 7.87 (d,
1H), 7.94 (t, 1H), 8.13 (d, 2H), 9.05 (s, 1H)*

N-(2-Methoxy-5-methylphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-
10 1H-benzo[b][1,6]naphthyridin-2-yljacetamide ("A12", rt{min] 3.07)

15

|1A12||
20 N-(5-Bromo-2-methoxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-
TH-benzolb][1,6]naphthyridin-2-yllacetamide ("A13“, rt[min] 3.39)

"A13"
30
1H-NMR (DMSO-d6):d [ppm] for "A13")
3.07 (m, 4H), 3.43-3.58 (m, 4H), 3.76 (m, 2H), 3.81 - 3.99 (m, 5H), 4.47 -
4.79 (m, 4H), 7.06 (d, 1H), 7.32 (dd, 1H), 7.76 (m, 1H), 7.86 (d, 1H), 7.94

a5 (M, 1H), 8.14 (d, 1H), 8.23 (m, 1H), 10.08 (s, 1H)*



WO 2010/ 060532PCT/ EP2009/ 007930 - 75 - 5 "A86"
10N- ( 5- CHDEP/0BOFPRt hoxyphenyl) - N- net hy1- 2- [ 10- ( nor phol i FEYER2968/1969PP1 )
-3, 4- di hydro-1H-benzo[ b] [ 1, 61napht hyrggin-2-yl ] acet am de ("A87",
rt[mn] 2.46) 15 "A87" 20Exanple 3 Synthesis of

3-(2, 4-di chl orophenyl ) - 1-[ 10- ( 4- met hyl pi per azi ne-1- car bony1l) -

3, 4-di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n- 2-yl ] propan- 1-one (A31",
rt[mn] 2. 78)(428eBoxybipha20¢03-95a5RDRACTo BER200S40RBB0Y]-3 A6dinyHd-1H- 39
1

% n
s

Pt
P
3 *

0 a.

10

15

20

25

30

35

benzo[b][1,6]naphthyridin-2-yllacetamide ("A14", rt[min] 3.71)

IIA14“

1H-NMR (DMSO-d6).d [ppm] for "A14")

3.09 (m, 4H), 3.46-3.62 (m, 2H), 3.74 (m, 2H), 3.79 - 4.00 (m, 7H), 4.58 dd,
2H), 4.73 (dd, 2H), 7.20(d, 1H), 7.32 (m, 1H), 7.44 (m, 3H), 7.58 (m, 2H),
7.76 (m, 1H), 7.86 (d, 1H), 7.94 (m, 1H), 8.14 {(d, 1H), 8.33 (m, 1H), 10.11
(s, TH)*
N-(5-Chloro-2-ethoxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJacetamide ("A41")

IIA41II

N-(5-Bromobenzofuran-7-yl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b]{1,6]naphthyridin-2-yllacetamide ("A43", ri{min] 3.36)



15 "A31" 0.179 (0.5 mml) of 3 (synthesis is described in Exanple
1), 0. 1ll1go20(®odssatnol ) of 2, 4-di chl orophenyl propi oni ¢ aPCTEPAE9/00y930
(0.5 mml ) of N (di methylam nopropyl) g _-ethyl carbodiim de

hydrochl oride, 68 ng (0.5 mmol) of HOBt and 0.07 m (0.5 mmol) of
triethylam ne are dissolved in 5 mM of DW and stirred at RT for 20
h. The solvent is then evaporated in 25a rotary evaporator. The
residue is taken up i@ aqueous Na2CCO3 sol ution and EA and extracted

by shaki ng. nic phase is separated off and dried over
magnesi um sul f a iltered off _and evaporated to dryness. The
residue is di ed inin HG an@ freeze-dried, giving 0.18 g (66%
of 6 as col ourl esg_apwr phous froduct. 30 The foll ow ng conpounds are

pl €73 using the correspondi ng precursor
Q09/.Q07930 - 77 -

y1) -3, 4-di hydro- 1H benzo[ b] [ 1, 61-
napht hyri di n-2-y1] - 2- g get hanone ("A3", rt[mn] 2.11)

2- ( 2- Chl or o- 5- net hoxyphenyl am no) - ¥aAk39- (4- met hyl pi per azi ne- 1- car bony
1) - 153, 4-di hydr o- 1H benzo[ b] [ 1, 6j napht hyri di n- 2- yget hanone ("A4",
rt[mn] 2.53)

10 2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-
yl}-N-(2-trifluoromethoxy-5-trifluoromethylphenyl)acetamide ("A44", riimin]

pr epared anal ogousl
(9): SWD 2010/ 060532P
1-[10- (4- Met hyl pi per &

(. 3.92)
.
15 T
N
o ’/\O
HN O Q N\)
|t
1 & " 1
20 Ad4
N-Benzofuran-7-yl-2-{10-(morpholine-4-carbonyl)-3 4-dihydro-1H-benzo-
[b][1,6]naphthyridin-2-ylJacetamide ("A45%, rtimin] 2.80)
" 25

HNTO o] N

30 N | NN
N/
||A45||

N-(2,3-Dihydrobenzofuran-7-yl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-

35
TH-benzolb][1,6]naphthyridin-2-yllacetamide ("A46", rtfimin] 2.61)



25
4-{2410-W22M%9338i per azi ne- 1- car bonyl) - 3, 4- di hydr o- 11_1)14:_'%%%2%5[,«60]75?3& 6
]- napht hyridi n-2-yl]-2-oxoet hyl am nol 88nzonitrile ("A5", ri[mn]
2.11) 30 35 "A5" WD 2010/ 060532PCT/ EP2009/ 007930 - 78 -

3-{2410- (4- Met hyl pi per azi ne-1-carbonyl) - 3, 4-di hydro- 1H benzo[ b] [ 1, 61-
napht hyri di n- 2-y1] - 2- oxoet hyl am no} benzonitrile ("A6", rt[mn] 2.21)
5 10
3- (2, 5- D met¢hox

y1) - 1410- ( 4- net hyl pi per azi ne- 1- car bonyl) - 3, 4-
1, 6] napht F)gfr\i»@ii n-2-yl ] propan- 1- one ("A32",

rt[mn] 152.27) 20 25 *A32" \Bkg
3-(4-Chl oro-2-fl ¥le (Pleny(i N - (4- met hyl pi per azi ne- 1-carbonyl)-3, 4

rt[mA] 302.59) WO / EP20097 007930 - 79 -

N !!A46|I

N-(4-Chloropyridin-2-yl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yilacetamide ("A47", rtiimin] 2.75)

$ N

|

10

7.

HA47II

20
N-(5-Chlorobenzofuran-7-yl)-2-{10-(morpholine-4-carbonyl)-3,4-dihydro-1H-

benzolb][1,6]naphthyridin-2-yllacetamide ("A48", r{fmin] 3.33)

C

4

O g5 o o

HN\iO o N\)
AN
1 o
30 "A48"

N-(5-Chloro-2-isopropoxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6Inaphthyridin-2-yl]lacetamide (“"A49", rtiimin] 3.81)

35



5 1"A33" 1H- NWR (DVMBO-d6):d [ppm for "A33" 102.74 - 2.95 (m 8H),
3.05 (MWOoRP10/®e38 - 3.52 (m 6H), 3.66 (m 1H), 3.90( npciikd2009000650m
1H), 4.67 - 5.02 (m 3H), 7.16 (m 1lHgg7.25 (m 1H), 7.35 (m 1H)
7.90 (t, 1H), 7.99 - 8.15 (m 2H), 8.24 (d, 1H* Exanple 4
1553/nt hesi s of

3-(2, 4- dichlorophenyl) 1-[10- (nor phol i ne-4-carbonyl) -3, 4-
di hydr o- 1H benzo[ 1,8] napht hyri di n-2-yl ] propan- 1- one ("A35"
rt[mn] 3. 81;( 30 WD 2010/ 060532PCT/ EP2009/ 007930 - 80 - HCl O
A35

910 10 o

\

!!A49"

N-(3-Chloropyridin-3-yh)-2-[10-(morpholine-4-carbonyi)-3,4-dihydro-1H-

10 benzo[b][1,6]naphthyridin-2-yllacetamide ("A50", rt[min] 2.40)
(" o
o N \)
H
N
S R
15 | e |
- O
Cl “ASO!I
20 N-(5-Chloro-2-methoxypyridin-3-yl)-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b]{1,6]naphthyridin-2-yljacetamide ("A51", rt{min] 3.09)
5
O/ ! 0 N\)
o N
£ N =
P O
C! IIA51"
30 N-(5-Chloro-2-ethoxypyridin-3-yl)-2-[10-(morpholine-4-carbonyl)-3,4-

dihydro-1H-benzo[b][1,6]naphthyridin-2-yljacetamide ("A52", iimin] 3.52)

35



201H- NWVR (DVMBO-d6):d [ppm for "A35" 2.85 (m 2H), 3.00 (m 2H), 3.16
(m 3H),wd.2410/0685880 (m 3H) 3.69 -4.09 (m 6H), 4.69 -4pSbrfitneddMo
7.34 (m 1H, 7.44 (m 1H, 7.53 (m 1 7.97 (t, 1H, 8.07 (d, 1H),
8.15 (t, 1H), 8.28 (d, 1H* 25 The follow ng conpounds are prepared
anal ogously to Exanple 4 using the correspondi ng precursor (10):

303- (4-Chl oro-2-fl uorophenyl)-1-[10- (nor phol i ne-4-car bonyl ) -3, 4-di hyd
ro-1H benzo[ b] [ 1, 6] napht hyri di n- | i propan-1-one ("A34", rt[m n]
3.63) WO 2010 060532PCT/ EP2009/ 007 30 - 81 - 5 "A34"

101-[ 10- (I\/brp | ne-4- car bodyl di hydr o- 1H benzo[ b] [ 1, 6] napht hyr i

di n-2- y1]-2- y4am noet hanne ("Al 8", rt[mn] 3.04) o 15 "A18"
20

4-{2 10- (lVb ph Ilrgl—/\arb - di hydro 1H benzo[b][l, 6] napht hyr
i di n- 2 yl]- oet i rile ("A19", rt[mn] 3.04) 25

"A52ll

N-(4-Chloro-2-hydroxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-dihydro-
10 1H-benzo[b][1,6]naphthyridin-2-ylJacetamide ("A53", r{min] 2.99)

o,
¥

HO
15 Hw\io 0 O

=
™
"A53|’f
20
N-[5-Chloro-2-(2-hydroxyethoxy)phenyl]-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A54", rffmin] 2.83)
o]
25 0
H HN._ O
OH \i
N
30 Ab4
The following compounds are prepared analogously to Example 2 using the
corresponding precursors (7 and 8):
N-(5-Chloro-2-methoxyphenyl)-2-[7-chloro-10-(morpholine-4-carbonyl)-3,4-
35

dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide ("A15", ri{min] 3.95)



30 "A19"
3-{2- [ 10WON8tHI6532ne- 4- car bony1) - 3, 4di hydr o- 1H benzo[ b] pdy/Bbrapzbar i
di n2-y1] - 2- oxoet hyl am no} benzoni trile_@a20", rt[mn] 3.15) WO

2010/ 060532PCT/ EP2009/ 007930 - 82 -

103- (2, 5- Di et hoxypheny1) - 1410- ( nor phol i ne- 4-car bonyl) - 3, 4-di hydro-11
-1- benzo[b][1, 6] napht hyri di n-2-yl| propan-1-one ("A22", rt[mn] 3.65)
15 "A22" 28
3- (2, 5- D met hox

0- (nor phol i ne- 4- car bonyl) - 3, 4- di hydr o- 1Hb
enzo[ b] [ 1, 6] nap ] propan- 1-one ("A36", rt[mn] 3.20)

1H NVR (DVBO- d6)>d [ ppni A36" 2.69 - 285(m 5H), 3.12 (m
2H),330-358(m ,359-377(m6H) 3.77 -4.04 (m 4H),
4.64 - 4.88 m 5 7.93 (t, 1H), 358.02 (d,

Hm
1H), § 12 (t, |2010/ 060532PCT/ EP2009/ 007930 -
83 -
3-(3-Chl orophenyl) - 1410- ( nor ph 2- 4- car bonyl) - 3, 4- di hydr o- 1H benzo|

one ("A37", rt[nin] 3.55) 0 5 10

10 1H-NMR (DMSO-d6):d [ppm] for "A15"
3.09 (m, 2H), 3.53 (m, 2H), 3.77 (m, 2H), 3.84 - 3.97 (m, 9H), 4.51 - 4.85
(m, 4H), 7.14 (d, 1H), 7.22 (dd, 1H), 7.71 (dd, 1H), 7.85 (d, 1H), 8.13 (m,
2H), 10.08 (s, 1H)*

15
N-(5-Chloro-2-methoxyphenyl)-2-[6-chloro-10-(morpholine-4-carbonyi)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A16", r{[min] 3.87)
20 Ci
AN
e N,
(\ ) OJ\NH |
o}
P
?\ib--.. : 25 CI "A1 6lf

1H-NMR (DMSO-d8):d [ppm] for "A16"
3.05 (m, 2H), 3.41 - 3.57 (m, 4H), 3.74 (m, 2H), 3.81 (m,1H), 3.84 - 3.97
30 (m, 6H), 4.48 - 4.82 (m, 4H), 7.10 (d, 1H), 7.18 (dd, 1H), 7.61 (t, 1H), 7.73
(d, 1H), 7.99 (dd, 1H), 8.11 (d, TH), 10.11 (s, 1H)*

N-(5-Chloro-2-methoxyphenyl)-2-[7-ethyl-10-(morpholine-4-carbonyl)-3,4-

35 dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A17", f{min] 3.60)



"A37" 1HNWR (DVSO-d6):d [ppn for "A37" 2.83 - 2.98 (m 5H), 3.11
-3.24 (mMyoeno0685321 -3.60 (m 2H), 3.72 - 4.10 (m 6H), pér/Fitzoode@830
(m 2H), 7.20 - 7.38 (m 4H), 7.96 (t,-3H), 8.08 (d, 1H, 8.16 15(t,
1H), 8.31 (d, 1H*

3-(3, 4-Di chl orophenyl)-1-[ 10- (nor phol i ne- 4- car bony1) - 3, 4- di hydr o- 1Hbe
nzo[b][l 6] napht hyri di n- 2-yl | propan- 1-one ("A38", rt[mn] 3.71) 20 25
"A38" 30yl]- 3- phenyl propan-1-one ("A39", rt[mn] 3.20)

1-[ 10- ( Mor phelis earbonyl) - 3, 4- di hydro 1H benzo[ b] [ 1, 6] napht hyri di

n-2- WD 2010/ , ,,[1\P2009/ 007930 - 84 - 5
K\ o oF “MH

5 O\) r/©/(l3
G "A17"

1H-NMR (DMSO-d6):d [ppm] for "A17"

1.30 (t, 3H), 2.91 (dd, 2H), 3.08 (m, 2H), 3.46 - 3.96 (5m, 13H), 4.49 - 4.79
10 (m, 4H), 7.10 (d, 1H), 7.19 (dd, TH), 7.72 (d, 1H), 7.86 (d, 1H), 8.01 (s, 1H),

8.10 (d, TH), 10.05 (s, 1H)*

i

3-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6Jnaphthyridin-

15 2-yl]-2-oxoethylamino}benzonitrile ("A21", rtimin] 3.33)

NJ\
@) NH

ci "A21"
1H-NMR (DMSO-d6):d [ppm] for "A24"
25 3.04 (m, 4H), 3.19 (m, 2H), 3.36 - 3.55 (m, 4H), 3.68 - 3.93 (m, 12H), 6.86
(d,1H), 7.06 (d, 1H), 7.12 (dd, 1H), 7.42 (d, 1H), 7.92 (d, 1H), 8.28 (d, 1H),
9.70 (s, 1H)

20

i,

30 2-[6-Bromo-10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}-N-(5-chloro-2-methoxyphenyl)acetamide
(HA40H’)

35



"A39" 1H- NWR (DVMBO-d6):d [ppnm] for "A39" 2.76 - 2.93 (m 51-1), 3.04
- 3.20 (WO ZBH)06083235 - 3.58 (m 3H), 3.63 -4.04 (m 6H) pcHEBH09/065980
(m 2H), 7.12 - 7.30 (m 5H), 7.93 (t,-3H), 8.03 (d, 1H), 8.12 (t,
1H), 8.30 (d, 1H*

N- ( 5- Chl or o- 2- et hoxypheny1) - 2110- ( nor phol i ne- 4- car bony1l) - 3, 4-di hydro
1H benzo[ b] [ 1, 6] napht hyri di n- 2-y1] - 2- oxoacet am de ("A55", rt[m n]
3.73) 20 25 "pAS5" The follow ng conpounds can be prepared by the

30HPLC et hod oIVnt A. water + 0.05% of HCOOH Sol vent B:
acetonltrlle ‘ HCOOH 35Flow. 2.0 mM/mn Gadient:0.0 - 0.5

2-[7-Bromo-10~(morpholine-4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]-
naphthyridin-2-yl]-N-(5-chloro-2-methoxyphenyl)acetamide ("A42", rt[min]
- 3.84)

Br. N\
15 \(;/%O\';\
O o o N

20 Cl I|A42II

IIA4OII

10

1-(6-Chloro-2,3-dihydroindol-1-yl)-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllethanone ("A83", rf{min] 2.67)

T,

25

N Q

T
30 Cl
B
O
N

. ()

IIA83II



-8 - 0.2- 3.8mnto 100%of B 3.8 - 4.4 mn 100%of B 4.4- 5.0
mn to 19022006/06058Col um: Si-ROD(r) UWMB423/100, 3 MM  pCT/EP2009/007930
2-{1014- (2- Hyd roxyet hyl) pi perazi ne- 1- 2 rbonyl] 3,4-d

i hydro- 1H benzolO[ b][ 1, 6] napht hyri di n-2-yl | - N- (1- met hyl - 1H pyr azol -
yDacetam de ("Bl", rt[mn] 2.08) 20

2-(4-Chl or ophenyl) -2-(2-{1044- ( 2- hydr oxyet hyDpi per azi ne- 1-car bonyl]-3
, 4-

di hydr o- 1H- 1, ht hyri di n-2-yl | acet yl am no) - N- net hyl acet am
idey( 'B2" f(? h]%% @%}ng @ry bZ[ @é@orphol%e-ﬁl cart?onyl -3,4-dihydro-

2-(2- {1044 { R-pdro ﬁgcﬁa b .r;’;% ro-1Hbenzo

[b] [ 1 6] napht hyri di Y I—gﬁlﬁﬁgmqﬁoehm%r él erﬁ %hy%et am de
rt[mn] 1.66) WO 2010/ 060532PCT/ EP2009/ 007930 - 86 - " B3"

N- ( 5- &hl oro- 2-t i f | uor onet hoxypheny1l) - 2- {1014- ( 2- hydr oxyet hprl per azi

ne-
N\fo
10 | N
0
O I!A84l!
15

1-(2,3-Dihydrobenzo-1,4-oxazin-4-yl)-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b]{1,6]naphthyridin-2-yflethanone ("A85", rt{min] 2.37)

20 ™
SR

D e

30 N-(5-Chloro-2-methoxyphenyl)-N-methyl-2-[1 0-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide ("A86", rtfmin] 2.51)

N

¢,
i ¥

25

35



101- car bonyl ] - 3, 4-di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am de
("B4", rwodonjoedsizs) 15 " B4” PCT/EP2009/007930
20N- (5-Chl oro-2-trifl uoronet hoxyphenyl )7 2-[10- (nor phol i ne- 4-car bony1)
-3, 4- di hydro-1H benzo[ b] [ 1, 6] napht hyri | n-2-yl]acetam de ("B5",
rt[mnj 3.73) 25 "B5"

30N- (1H Benzotri azol - 5-y1) - 2-[ (5-chl or o- 2- met hoxyphenyl car banoyOret hy
I ] - 1, 2, 3, 4-tetrahydragpenzo[ b] [ 1, 6Thapht hyri di ne- 10- car boxam de

( B22", rt[mn] WO 2010/ 060532PCT/ EP2009/ 007930 - 87 - 5 10

"B22"
1) - 2H pyr azg‘ﬂeyl met hy1] - 1, 2, 3, 4-t et r ahydr obenzo]
ol i

{242- (3- Chl or
b] [ 1, 6] napht hyri dlm 1Qsyl l gorp - 4-yl met hanone ("823", d[m nj
3. 28) &R \)

HA86"

10 N-(5-Chloro-2-methoxyphenyl)-N-methyl-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide ("A87", rf[min] 2.46)

N

20 HA87H
Example 3
Synthesis of 3-(2,4-dichlorophenyl)-1-[10-(4-methylpiperazine-1 -carbonyl)-
3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJpropan-1-one ("A31", rtmin]
— 2.75)
30

35



20

N- ( 5- Br o9 B18/0496320- 2- met hoxypheny1) - 2- [ 10- ( nor phol i ne- detarhnnydpas,
4- di hydro-11-1-benzo[ b] [ 1, 6] napht hyri ggn-2-yl ] acet am de ("824",
dimn] 3.71) 25 30 "B24"

N-(4' - Am no- 5-f | uor o- 4- net hoxybi phenyl- 3-y1)-2-[10- ( nor phol i ne-4- 35
car bonyl) - 3, 4-di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl j acet am de
("835", d[mn] 3.07) 010/ 060532PCT/ EP2009/ 007930 - 88 - "B35"
10 The fol IF6wi ng HPgéb\Z hod applies to the foll ow ng conpounds:
Sol vent A: waterot 0.05% of HCOOH 15Sol vent B: acet@nitrile + 0.04%
of HCOOH Fl ow. 2. /mn Gadient: 0.0 - 0.5 m.n 99% of A

10 O/

HCI O N

15 Cl Cl

HA31 11

0.17 g (0.5 mmol) of 3 (synthesis is described in Example 1), 0.11g

20 (0.5 mmol) of 2,4-dichiorophenylpropicnic acid, 96 mg (0.5 mmol) of N-
(dimethylaminopropyl)-N'-ethylcarbediimide hydrochloride, 68 mg
(0.5 mmol) of HOBt and 0.07 ml (0.5 mmol) of triethylamine are dissolved
in 5 ml of DMF and stirred at RT for 20 h. The solvent is then evaporated in

\#NMD,,&

a rotary evaporator. The residue is taken up in aqueous Na,COs solution

* and EA and extracted by shaking. The organic phase is separated off and
dried over magnesium sulfate, filtered off and evaporated to dryness. The
residue is dissolved in 1n HCl and freeze-dried, giving 0.18 g (66%) of 6 as

0 colourless amorphous product.

The following compounds are prepared analogously to Example 3 using the
corresponding precursor (9):
35



4.4 - 5.0 min to 100% of A Colum: Si-ROD(r) UwB423/100, 3 mm

{2-[ 2- (1WBWAEBG0R32dazol - 2- Aet hy11- 1, 2, 3, 4-t et r ahydr obeneof/epidbo6dmaph

thyridin-10-y1}44-(2- hydr oxyet hyDpi per gzi n- 1-yl | met hanone ("136",

rt[mn] 3.39) o ,"----- "N'----- , ,CHH ¢, "B6" WO

2010/ 060532PCT/ EP2009/ 007930 - 89 - "B7"

N- ( 5- Chl or obenzot hi azol - 7-y1) - 2-{ 1014- ( 2- hydr oxyet hyl ) pi per azi ne- 1-

10car bonyl | 1410-(diMgthyipidétabimez bichitichyd 1 aptihydrol t-beRzybl[a®st am de

("B8", rt[m'n&) @28? QCﬁt'c acid . o ron _

4- chl or o- 2- [3PRITYHGIN &Y %PB%%@W’%%@% h&31-darinbai) - 3, 4- 20

di hydr o- 1H- benzo[ b] [ 1, 61napht hyri di n-2-yl | acetyl am no) benzyl ester

("B9", rt[mn] 2.33)

30N- ( 5- Chl or o- 2- der xymet hyl pheny0- 2-{10- [ 4- ( 2- hydr oxyet hyppi per azi n
dro- 1H benzo[ b] [ 1, 6Thapht hyrid in-2-yllacetam

e-1- earbonyli: 384-dih
i de ("B10", m' n] 2. WD 2010/ 060532PCT/ EP2009/ 007930 - 90 -
n BlOII

{2-[5-(5-Chl oro- 2- meg hox nyl)-1, 2, 4- oxadi azol - 3-yl met hy11-1, 2, 3, 4-
] At hyri di n- 10-y1} 44- ( 2- hydr oxyet hyDpi per az
in-1-A-
1 L

[ I!ABII

7
o

2-(2-Chloro-5-methoxyphenylamino)-1-[10-(4-methylpiperazine-1 -carbonyl)-
3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yllethanone ("A4", rifmin] 2.53)

15
Cl " @]
N\)j\N
=N
20 O oA
EN
J
I ||A4l!
4-{2-[10-(4-Methylpiperazine-1 -carbonyl)-3,4-dihydro-1H-benzo[b][1,6]-
naphthyridin-2-yl]-2-oxoethylamino}benzonitrile ("A5", rt{min] 2.11)
30

35 [j

I IIASII



met hanone ("B11", rt[mn] 2.30) 15 C "B11" 20

2- {1014- w2 Hyateaes3zet hyppi per azi ne- 1- car bonyl j - 3, 4- di hydpor/kbbdasn@oss
pc] [ 1, 6] napht hyri di n-2-y1}-N- phenyl aC(_atL]%n_‘i de ("B12", rt[mn] 2.04)

30

2-{1014- ( 2- Hydr oxyet hyDpi per azi ne- 1- car bony1] - 3, 4- di hydr o- 1H benzo[ b]
[ 1, 6] napht hyri di n-2-y1}-N-(24rifl uoronet hyl sul fanyl phenypacet am de
("B13", rt[mn] 2.36) WD 2010/ 060532PCT/ EP2009/007930 - 91 - 5

"B13" _ ) _

{242- ( 5- chl Bre-130HéMethy nrerprine: freperanyi3 4-dthwira-Hebeangitildiinz o[ b]

L5 SLhapnt MHabei-Iridhey 3ok sehydr i BLREBRIAE (M N 5 hanone

N
5 AL
N
o
N
)
10 | 11A6|r
L 3 3-(2,5-Dimethoxyphenyl)-1-[10-(4-methylpiperazine-1 -carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]propan-1-one ("A32", ri[min]
2.27)
15
o 0
N
20 N
_© o
)
ot N
i 25 | "A32“
3-(4-Chloro-2-flucrophenyl)-1-{10-(4-methylpiperazine-1 -carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]propan-1-one ("A33", rtfmin]
2.59
30 )

35



" B14"

[ 2- (6- ChWSY B19/p60B8NZ0i mi dazol - 2-yl net hy! ) -1, 2, 3, 4-t et r ahgrEpheNae28] b
1[ 1, 6Thapht hyri di n-10- y1H4- ( 2- hydr oxyet/Ayl ) pi per azi n- 1- yanet hanone
("815", rt[mn] 2.12) 25 "B15"

1- (4- Chl orobenzyl)-3-{2-[10- (nor phol i ne- 4- car bonyl) - 3, 4-di hydr o- 1H be
nzo30[ b] [ 1, 6] napht hyri di n-2-yl]ethyl }urea ("B16", rt[mn] 2.37) W)
2010/ 060532PCT/ EP2009/007930 - 92 - Cl " B16"

10N- ( 5- Chl or o- anyl phenyl) - 2- {1014- ( 2- hydr oxyet hyDpi per azi
ne- 1-
carbonyl ] -3, ydr o- 1
("B17", rt[mn] 2.42) o
20[ 4- &2- Hydr oxyet hyl ) pi per @ 1-y1]-[2-(5- et hyl am no- 1, 3, 4- oxadi azo
| - 2-ybF-

methyl)-1,2,3,4-tet ral'&da)benzo[ b] [ 1, 6] napht hyri di n- 10-yl ] met hanone
("B18", rt[mn] 2.03) T "A33"

1H-NMR (DMSO-d6):d [ppm] for "A33"
2.74-2.95 (m, 8H), 3.05 (M, 1H), 3.15 - 3.52 (m, 6H), 3.66 (m, 1H),

e

T80[ b] [ 1, 6] napht hyri di n-2-yl }acet am de
1B17"

10
3.90(m, 1H), 4.06(m, 1H), 4.67 - 5.02 (m, 3H), 7.16 (m, 1H), 7.25 (m, 1H),
. 7.35 (m, 1H) 7.90 (t, 1H), 7.99 - 8.15 (m, 2H), 8.24 (d, 1H)*
Example 4
15 Synthesis of 3~(2,4-dichlorophenyl)-1-[10-(morpholine-4-carbonyl)-3,4-~
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllpropan-1-one ("A35", ri[min]
3.81)
20
25
30

35



N- (1- Met hyl pi peridin-4-yl)-2-(4-chloro-3Himdazo[4,5-c]pyridin-2-ylm
et hyl ) - WO2030/606%t r ahydr obenzo[ b] [ 1, 61napht hyddi ne- 10- parpexameteso
("B19", rt[mn] 2.02) WO 2010/060532Pg}/ EP2009/007930 - 93 - 5
"B19" 10

N- ( 1- Met hyl pi peridi n-4-y1)-245-(5-chl or o- 2- met hoxypheny1) -1, 2, 4- oxadi
azol -

3-yl met hyl ] - 3,4-te drobenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam
de (1320", rt!-[Grh n] 2.85) &L " 820"

N- Bi phenyl 3-y1-& (1044- (2 hydr oxyet hybpl per azi ne- 19car bonyl] 3, 4-

di hydr o- 1H benzo[ b1, apht hyr| di n- 2-yl }acet am de|(" 821", rt[m n]
2.37) 25 H 30

10

HCI O N

P

15 N | o
Cl Cl N

IIA35II

20
1H-NMR (DMSO-d6):d [ppm] for "A35"

2.85 (m, 2H), 3.00 (m, 2H), 3.16 (m, 3H), 3.41 - 3.60 (m, 3H) 3.69 - 4.09
(m, 6H), 4.69 - 4.95 (m, 2H), 7.34 (m, 1H), 7.44 (m, 1H), 7.53 (m, 1H) 7.97
(t, TH), 8.07 (d, 1H), 8.15 (t, 1H), 8.28 (d, 1H)*

<,
Fa
H i

25
The following compounds are prepared analogously to Example 4 using the
corresponding precursor (10):

30 3-(4-Chloro-2-fluorophenyt)-1-[1 0-(morpholine-4-carbonyl)-3,4-dihydro-1H-

benzo[b][1,6]naphthyridin-2-yljpropan-1-one ("A34", rffmin] 3.63)

35



"B21" WD 2010/ 060532PCT/ EP2009/ 007930 - 94 -

N- ( 1- Met W 29il (@5053i n- 4- 0) - 242- ( 5- f | uor o- 2- net hoxypheny 1pet/eriond/devasl -

4-ylmethyl]-1, 2, 3, 4-tetrahydr obenzo[ b] b:lf,_Glnapht hyri di ne- 10- car boxam

de ("B25", rt[mn] 2.05) 5/N1 10 "B25

N- (1- Met hyl pi pendi n- 4-y1)-2-(5-chl orobenzot hi azol -2-yl nethyl )-1, 2, 3,4

-tetral5hydrobenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam de ("826",

rt[mn] 2.35) | o}
y1)

25N- (1- Met hyl pi peri di n-
di azol -

5-ylnmethyl]-1 -tetrahydr gbenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam
de ("827", r¥[mmn] Z 35) 2010/ 060532PCT/ EP2009/ 007930 - 95 -

N (1- gbt hyl pi peri di n- 4-y3 hl or o- 1H benzoi m dazol - 2-yl net hyl ) -
1, 2, 324-t et rahydr obenzo[ b]][ 1, pht hyri di ne- 10- car boxam de (" B28",

rt[mn] 2.11) 1 510 " :

N- (2- Di met hyl am noet hyl )@ﬁ (5-chl or o- 2- met hoxyphenyl) -1, 3, 4- oxadi az
ol 152-yl methyl -1, 2, 3, 4- ahydr obenzo[ b] [ 1, 6Thapht hyri di ne- 10- car bo
xam de "A34"

243- (5- chl or o- 2- net hoxyphenyl) -1, 2, 4- oxa

10 1-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-benzolb][1,6]naphthyridin-2-
yl]-2-phenylaminoethanone ("A18", rtfmin] 3.04)

O o
15 B
a
)
O "A’I 8||
20
4-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yl}-2-oxoethylamino}benzonitrile ("A19", rf{min] 3.04)
(. 25
IIA1 9”
30

3-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yl}-2-oxoethylamino}benzonitrile ("A20", r{min] 3.15)

35



25[ 5- (5- Chl or o- 2- met hoxyphenyl) -1, 3, 4- oxadi azol - 2-yl net hyl ) - 12- ({245-
(5- WO 2010/060532 PCT/EP2009/007930
chl or o- 2- net hoxyphenyl ) - 1, 3, 4- oxadi azol822 ylmethyl)-1, 2, 3, 4-tetrahydr
0_

benzo[ b] [ 1, 6] napht hyri di ne- 10- car bonyl | am no) et hyl ] di met hyl anmoni um
("B30", rt[mn] 2.57) C 30 35 "B30" WO

2010/ 060532RCT/ EP2009/007930 - 96 -

N- (2- Met hoxylet hy] ) #2458k |

(5=chl or o- 2- net hoxyphenyl) - 1, 3, 4- oxadi azol - 2-y
| met hy11-1, 2, t et rah [ '
("B31", rt[m . 68) =
N- Et hyl - 215- (5-chl oro-2

1, 2,3, 4-tetrahydrobenzoj ]
15rt EPninj 2.71) 20 45

N- ( 1- Met hyl pi peri di n- -2-[5-(5-chl oro- 2- net hoxyphenyl) -1, 3, 4- oxad
i azol 2-yl met hyl] -1, 2, 374<t et r ahpm@dinobenzo[ b] [ 1, 6] napht hyri di ne-10-carb
oxam de ("B33", rt[mn] 2.31) 2010/ 060532PCT/ EP2009/ 007930 - 97

N- (1- Met hyl pi peridin-4-y1)-2-(2-[N -(5-chl oro-2-nmet hoxybenzoyChydr azi
noj -

2- oxod@ hyl | 342z-}l;rﬂem&@wdohm%e}drﬂonﬁbme&.tbm,b_@ AgihAr&aHpoxam

de ("834" rt[mn}
benzo[b][1,6]naphthyridin-2-yljpropan-1-one ("A22", rt{min] 3.65)

S

¢ B

15
/O
HA22II
20
3-(2,5-Dimethoxyphenyl)-1-[1 0-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJpropan-1-one ("A36", r{imin] 3.20)
o~ o
.25
/O
30 A36

1H-NMR (DMS0-d8):d [ppm] for "A36"
2.69 - 2.85 (M, 5H), 3.12 (m, 2H), 3.30 - 3.58 (m, 5H), 3.59 - 3.77 (m, 6H)
3.77 - 4.04 (m, 4H), 4.64 - 4.88 (m, 2H), 6.63 - 6.90 (m, 3H), 7.93 (t, 1H),
35 8.02(d, TH), 8.12 (t, 1H), 8.23 (d, 1H)*



" B34"

(2-{215- ¢® 1hd/ea08322- met hoxypheny1) - 1, 3, 4- oxadi azol - 2-yl ],@H@y&d@g,g@@so’s

4- 15t etrahydrobenzo[b] [ 1, 61f I apht hyr| %Ls)n 10- Anor phol i n- 4-yl net hanone
("B36", rt[mn] 2.51) C 20 "B36"

N-(1- et hyl pi peri di n-4-y1)-242-(2- am no 5- chl or ophenyl car banoyl )et hyl
Kk 2,3, 4-tetrahydrobenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam de ("B37",
rt[mn] 2. 03)(330h|&50phd3%7§ M@@W&ﬁ@%@éﬁhﬁﬁmﬁa{ (339- bel

1,

[

N- (1- Met hyl eddi n-4 | or 0- 2- met hokyphen )propl ny
1,2, 3,4-tet k@lﬂ@ﬁéﬂwpm ?W']B]thim@di‘ﬁy 1 ot{roan] Bo5@n de (" B38"
5rt[mn] 2.42) o

5
o}
”A37"
10
N TH-NMR (DMSQO-d6):d [ppm] for "A37"
% 2.83-2.98 (m, 5H), 3.11 - 3.24 (m, 3H), 3.41 - 3.60 (m, 2H), 3.72 - 4.10 {m,
6H), 4.71 - 4.98 (m, 2H), 7.20 - 7.38 (m, 4H}), 7.96 (t, 1H), 8.08 (d, 1H), 8.16
15 (t, 1H), 8.31 (d, 1H)*
3-(3,4-Dichlorophenyl)-1-[10-(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yljpropan-1-one ("A38", ri{min] 3.71)
20
0
C =N
Cl O l
o 25 Cj
HA38I|
20 1-[10-(Morpholine-4-carbonyt)-3,4-dihydro-1H-benzo[b][1 ,6]naphthyridin-2-

yl]-3-phenylpropan-1-one ("A39", rtimin] 3.20)

35



a c' B38" 15

215- ( 5- CHQI0a0/260A%% hoxyphenyl) - 1, 3, 4- oxadi azol - 2- yl net hytf,«gﬁz@g@oﬂsae
trahydrobenzo[ b] [ 1, 61 napht hyri di ne- 10- gar boxam de ("B39", rt[mn]
2.55) 20 "B39" 25

N (1- Met hyl p| peridin-4-yl1)-2-[ (E)-3-(5-chl oro-2-net hoxyphenyl ) acryl oy
1]- 1, 2, 3, 4-tetrahydrobenzo[ b] [ 1, 6Thapht hyddi ne- 10- car boxam de

(" B40" rt [rnin] 2.51p 30 HN 35 WD 2010/ 060532PCT/ EP2009/ 007930 - 99
~ 5-Chloro-2- i 10- ( 1- et hyl pi peri di n- 4-yl carbam)yl) 3, 4-
di hydr o- 1H- Iy t hyri di ne- 2- carboxylate ("B41", rt[mn]
2.44) 1 C "B4

N- ( 2- Fl uor oet Byl ) - 2{ ( 5- chtjor o¥2- met hoxyphenyl car banoy Onet hyI] 1,2,3,4
- 15t etrahydr obenzo[ bp[ 1, ht hyri di ne- 10- car boxam de ("842"

rt[miA] 2.74) F ]
)

10 1H-NMR (DMSO-d6):d [ppm] for "A39"
2.76 -2.93 (m, 5H), 3.04 - 3.20 (m, 2H), 3.35 - 3.58 (m, 3H), 3.63 - 4.04 (m,
6H), 4.64 - 4.90 (m, 2H), 7.12 - 7.30 (m, 5H), 7.93 (t, 1H), 8.03 (d, 1H), 8.12
(t, 1H), 8.30 (d, 1H)*

"Asgll

15
N-(5-Chioro-2-methoxyphenyl)-2-[1 0-(morpholine-4-carbonyl)-3,4-dihydro-
1H-benzo[b][1,6]naphthyridin-2-yl]-2-oxoacetamide ("A55", rifmin] 3.73)

20 ?/Q/ O

H O O,
o] =
.

“AS 5"

A

25

The following compounds can be prepared by the person skilled in the art

analogously to the methods described above:

30 HPLC method:

Solvent A: water + 0.05% of HCOQOH

Solvent B: acetonitrile + 0.04% of HCOOH
35 Flow: 2.0 mi/min

Gradient: 0.0 - 0.5 min 99% of A



842
25N- ( Tet mah3ode/oqegsan- 4- y1) - 2- [ (5- chl or o- 2- met hoxypheny! ¢af/patgavoimidy
I] 1,2, 3, 4-tetrahydrobenzo[ b] [ 1, 6] naphi:hyri di ne- 10- car boxani de
("B43, rt[m n] 2.68) WD 2010/ 060532PCT/'EP20091007930 - 100 -
N- (1- Met hyl pi peridin-4-y1)-211-(5-chl oro- 2- met hoxypheny1) - 2- oxopyrr ol
idin3-ylnmethyl]-1, 2, 3, 4-tetrahydrobenzo[ b] [ 1, 6] f |1 apht hyri di ne-10-carb
oxam de 5("B44", rt[nDrd- 2.81f)n tol1@0%Qf BCI " B44"
15N- ( 5- Chl or o- 2. et hox%tzrenyl) 2410- (4- di met hyl am nopi peri di ne- 1-

car bonyl) 3, 4- di hydr o>+ HER6Y B94%, BlBhapht hyddi n- 2- yl i acet ani de

("B45", rt[min] 2.42)420. 56 mird® 1009847 A

Column: Si-ROD® UM9423/100, 3 mm

2-{10-[4-(2-Hydroxyethyl)piperazine-1 -carbonyl}-3,4-dihydro-1H-benzo-
10 [b][1,6]naphthyridin-2-yl}-N-(1-methyi-1H-pyrazol-4-yl)acetamide (*B1",

. rtfmin] 2.08)
.
N—N
15 [ (\ O
H\io 0 N\)
| R N
PN
“B1{(
20
2~(4-Chlorophenyl)-2-(2-{10-[4-(2-hydroxyethyl)piperazine-1 -carbonyl]-3,4-
dihydro-1H-benzo[b][1 ,6]naphthyridin-2-yl}acetylamino)-N-methylacetamide
- ("B2% rtfmin] 2.03)
é‘ 25 cl HN/
o N/\/OH
NHf/O O, @
N S
| N/ “ 113
30 B2

2-(2-{10-[4-(2-Hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-benzo-
[b][1,6]naphthyridin-2-yl}acetylamino)-N-methyl-2-phenylacetamide (“B3%,

rtfmin] 1.66)
35
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PCT/EP2009/007930
1)-1, 2,3, 4-tetrahydrobenzo[ b] [ 1, @g@apht hyri di ne- 10- car boxam de
", [ n] 2.23) 30 WD 2010/ 060532PCT/ EP2009/ 007930 - 101 -
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N@Ej_l—‘
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i
e}
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[—]
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th
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- Oxopi peri di n-3-y1)-2-[(5-chl oro-2-met hoxyphenyl car banoyOret hyI ]-
,3,4-tetr dr gkenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam de (" B47"
2 n B47ll

3.7
.3.
N
o1

1- ' in04-y1)-ﬂfT@fEﬁTorochronan-B-ylnethyl)-1,2,3,4-tet
5hydrobenzo[b];& élna di ne- 10- car boxam de ("B48" rt[m n]
3) 1 " B48" WE 2010/ 060532PCT/ EP2009/ 007930 - 102 -
t hyl pi peri di 6- chl oro-211-chronen-3-yl nethyl)-1, 2, 3,
ahydr obenzo[ b] hyri di ne- 10- car boxam de ("B49", rt[m n]
“le(
- Met hyl pi peri di n-4-yl)-2-(6, 8-di chl oro-2- oxo-2H chr onene- 3- car bon

|—‘w
~

ﬁZNAZN*Z:Hz=-

N-(5-Chloro-2-trifluoromethoxyphenyl)-2-{1 0-[4-(2-hydroxyethyl)piperazine-
1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide (“B4“,
rtfmin] 2.75)

10

15 - O%O Q

HB4"

N-(5-Chloro-2-trifluoromethoxyphenyl)-2-[1 0-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-ylJacetamide (“B5", r[min] 3.73)

20

Cl

HBS“

30 .
N-(1 H—Benzotriazo!—5~yl)-2—[(5—chIor0-2-methoxypheny!carbamoyl)methyl]-
1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide ("B22°%,

rtmin] 4.19)

35



151, 2, 3, 4-tetrahydrobenzo[ b] [ 1, 6] napht hyri di ne- 10- car boxam de ("B50",
rt[mn] YXy0/060532850" PCT/EP2009/007930
1- (5- Chl or o- 2- hydr oxyphenyl) - 2-[ 10- ( noigghol i ne- 4- car bonyl) - 3, 4- di hydr
0301H benzo[ b] [ 1, 6] napht hyri di n- 2-yfl| et hanone ("851", rt[m n] 2.50)
WO 2010/ 060532PCT/ EP2009/ 007930 - 103 - 5 "B51"

[2-(2-Chl oropyridin-4-ylmethyl)-1,2,3,4-tet rahydr obenzo[ b] [ 1, 61naphth
yridi n1010-yl ] mor phol i n- #--yih met hanone ("B52", rt[mn] 1.87) C "B52"
20N- Pi peridin-3-y1-2-[( - chl or o- 2- et hoxyphenyl car banoyOrethyl]-1,2,3
, 4- tetrahydrobenzo[b][1, pht hyri di ne- 10- car boxam de ("B53",
rt[mr] 2.35) NH

H Q
5
Q
Y\ g
C4\©:NH %
| [4 B22‘(
10

{2-[2-(3-Chlorophenyl)-2H-pyrazol-3-ylmethyl]-1,2, 3, 4-tetrahydrobenzo-
[b][1,6]naphthyridin-10-yl}morpholin-4-ylmethanone (“B23*, rt{min] 3.28)

o
AN 2

e

O

Cl i 82311
20

N-(5-Bromo-3-fluoro-2-methoxyphenyl)-2-[10-(morpholine-4-carbonyl)-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]lacetamide (“B24*, rt{min] 3.71)

O o2 @L\
- NJ\
Q o o7 ™

30
B
r F li824ﬂ
N-(4'-Amino-5-fluoro-4-methoxybiphenyl-3-yl)-2-[10-(morpholine-4-
35 carbonyl}-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]acetamide (“B35",

rtfmin] 3.07)



HNN " B53"

N- ((1- Met Wi il ¢iea0pai n- 4- y1) - 212- ( 54br ono- 2- net hoxyphenyl pthvieazoobedey m
ethyl]-1, 2, 3, 4-tetrahydrobenzo[ b] [ 1, 61lgapht hyri di ne- 10- car boxam de
("B54", rt[mr] 2.31) WD 2010/ 060532PCT/ EP2009/ 007930 - 104 - 5

" B54"

10N- ( 1- Met hyl pi peridi n-4-yl)-242-(5-brono- 2- net hoxyphenyl ) t hi azol -4-y
| - methyll-1, N ahydr obenzo[ b] [ 1, 6] napht hyddi ne- 10- car boxam de
("1355", rt][ "B55" 20 {2-12-(5-Ch | or o- 2- net hoxyp

henyl)pyrld 4 -1,2, 3 ,4-tetrahyd
robenzo[b][l 6l nap] thyr| d| n- 10- Armrphol I n-4-yl met hanone (" B56"

5 0 0
(7
H,N
ILBBS“
10
_ The following HPLC method applies to the following compounds;
L
Solvent A: water + 0.05% of HCOOH
15 Solvent B: acetonitrile + 0.04% of HCOOH
Flow: 2.0 ml/min
Gradient: 0.0 - 0.5 min 99% of A
0.2 - 3.8 min to 100% of B
20 3.8 -4.4 min 100% of B
4.4 -5.0 minto 100% of A
Column: Si-ROD® UM9423/100, 3 mm
Y

{2-[2-(1H-Benzoimidazol-2-yi)ethyl}-1 2,3,4-tetrahydrobenzo[b]{1,6]naphthy-
ridin-10-yl}-[4-(2-hydroxyethyl)piperazin-1-yljmethanone (“B6*, rtfmin} 3.39)

. Q@ o

‘(86“

35 [2-(1H-Benzoimidazol-2-ylmethyl)-1 .2,3,4-tetrahydrobenzo[b][1,6]naphthyri-
din-10-yI]-[4-(2-hydroxyethyl)piperazin-1-ylimethanone (“B7*, ri{min] 2.08)



"A21" "A27" B "A28" B "A30" B "A40" B "A42" B "A43" B

-1 -
A4g6 B WAS%?*O@'}S%S B "A54" B "A61" PCT/EP2009/007930
-89-
N\ 0 N\)
Hoe
H |
) =
HB-{H‘
N-(3-Chlorobenzothiazol-7-yl)-2-{1 0-[4-(2-hydroxyethyl)piperazine-1-
carbonyl}-3,4-dihydro-1H-benzo[bl[1,6]naphthyridin-2-yl}acetamide ("B8",
10
rtfmin] 2.20)
P O
( . K‘\N/\/
KII 0 N\)
15 } i o
N,
HBSH
Acetic acid 4-chloro-2-(2-{10-[4-(2-hyd roxyethyl)piperazine-1-carbonyl]-3,4-
20 dihydro-1H-benzo[b][1,6]naphthyridin-2 -yllacetylamino)benzyl ester (“B9*,
rf{min] 2.33)
o)
N
o)
ﬂBgt(
30 N-(5-Chloro-2-hydroxymethylphenyl)-2-{1 0-[4-(2-hydroxyethyl)piperazine-1-

35

carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-ylacetamide (“B10°,
rtimin] 2.20)



B "A75" B "A78" B "A80" B "A87 B C "A10" C "All1" "A33" "A31l"

"A41" " BAR2010060532' PCT/EPZ00%/007930
-90 -
N/\/G—I
o o
) o N
e N
5 -
c;l RB1OH

{2-[5-(5-Chloro-2-methoxyphenyl)-1,2,4-oxad iazol-3-ylmethyl]-1,2,3,4-tetra-
10 hydrobenzo[b][1,6]naphthyridin-1 0-yl}-[4-(2-hydroxyethyl)piperazin-1-yi}-
methanone (“B11%, rt{min] 2.30)

("
© N\)
N
15 N e e
N |A/
cl N
0
\ HB1 1“

20
2-{10-[4-(2-Hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-benzo-
[b][1,8]naphthyridin-2-yl}-N-phenylacetamide (“B12", rffmin] 2.04)

”- /\/OH
“ s o
HBTZM
30

2-{10-[4-(2-Hydroxyethyl)piperazine-1 -carbonyl]-3,4-dihydro-1H-benzo-
Ib][1 ,6]naphthyridin-2—yl}-N—(2~trifIuoromethyisuIfanylphenyi)acetamide
(“B13", rtfmin] 2.36)

35



"A58" "A60" C.) "A64" " AG5" "A71"  "A73" "A74" "A76" "A79"
107 - T4bIWO0/90058%npound No. | C50 PCT/EP2009/007930
- 91-
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Y r@
“B13¢

5
{2-[2-(5-Chloro-2-methoxyphenylamino)ethyl]- 1 ,2,3,4-tetrahydrobenzo-
[b][1,6]naphthyridin-10-yl}-[4-(2-hydroxyethyl)piperazin-1-ylJmethanone

10 (“B14", rt[min] 2.21)

2
O
z

Hhi o
15 RS
HB14H
[2-(6-Chloro-1H-benzoimidazol-2-yimethyl)-1,2,3 4-tetrahydrobenzo-

20 [b][1,6]naphthyridin-10-yl]-[4-(2-hydroxyethyl)piperazin-1-y]jmethanone
(“B15", rffmin] 2.12)

N
A\
25 o /Cfﬁh N

o

KB1 5(‘

1-(4-Chlorobenzyl)-3-{2-[1 O-(morpholine-4-carbonyl)-3,4-dihydro-1H-benzo-
30 [b][1,6]naphthyridin-2-yflethyljurea (‘B16", rt{min] 2.37)

35



35

"B2" C "B4 Cc "B5" C "814" C "817" C "1320" C "B21" C "B22" B
"B24" B WEhYI10/g6053330" C " 831" C "B32" PCT/EP2009/007930
-92-
o
O N
H H
Y
o] | =
5
Ci IIB16H
1 N-(5-Chloro-2-methylsulfanylphenyl)-2-{10-[4-(2-hydroxyethyl)piperazine-1-
0
carbonyi]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}acetamide (“B17¢
{ rifmin] 2.42)
(\N/\/OH
s 0 N\)
15 H
oYY
i |
CI HB17H
20 . . . .
[4-(2-Hydroxyethyl)piperazin-1-yl]-[2-(5-methylamino-1,3,4-oxad iazol-2-yl-
methyi}-1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridin-10-yljmethanone
("B18“, rt{min] 2.03)
/
“os M
>___WN\ K\N/\\/OH
O\iN o N\)
N =
I L
N {(B18li
30

N—(1-Methylpiperidin-4-yE)—2—(4-ch|oro-3H—imidazo[4,5-c]pyridin-2»yimethy|)—
1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B19*,
rtfmin] 2.02)
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35

C "B35" C "B37" C "1340" C "B42"
w3 0/0605B57" | C50: <100 nM =A
-93-
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H ) H
= o N
= N \ . l
e
HB19H

n B43ll

n 1345" n B47ll CO
PCT/EP2009/007930

N-(1-Methylpiperidin-4-yl)-2-{5-(5-chloro-2-methoxyphenyl)-1,2,4-oxadiazol-

3-ylmethyl}-1,2,3 4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide

(“B20*, ri[min] 2.35)

e

a

/
N 0 N\ \N
T
=
=
‘B20

N-Biphenyl-3-yl-2-{10-[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yllacetamide (“B21¢, rtimin] 2.37)
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100nM 1t M= B 35> 1 1.1M = C WO 2010/ 060532PCT/ EP2009/ 007930 - 108 -
Exanpl e WO Me/H0a% n test (enzyne test) 5Test descri pti por/ERB69/007930
autotaxin activity is nmeasured indirecighy using Anpl ex Red reagent.
Ampl ex Red is measured here as fluorogenic indicator for the H202
formed. In detail, autotaxin converts the substrate

| ysophosphati dyl choline ([PC) 10 into phosphocholine and

I KsopﬂosEhi’iN—ﬁlyMed:h;dpip?rid[n%yﬂ—%ﬁe?-ﬂmdﬂw h—rmﬁb);[(wmn?hef H-imidazol-4-yl-
phosphochol ine is.,reacte a e_phosphat ase to give inorganic
phosphat e APty izﬁiﬂ'treframﬁ‘if‘%‘?é‘%?g@@;ﬁln% YHENEs! Oosz@rg’pgeamﬂg/

chol i ne oxigﬁggﬂngnghygog taine, with formation of H202. H202 reacts
with Anplex Red 15 reagent in the presence of peroxi dase (horseradish
peroxidase) in a 1:1 stoichionetry and fornms the highly fluorescent
resordfin. The uor escenceisynmeasured in a reaction-dependent

ki netic node ijn order that rescent signals from possible other
fluorescent sukstances whi ch~afe-fnot involved 20in the reaction can
be corrected out| Test procedure 9.5 pl of a standard sol ution or of
t he test subst af eg, M th the 25 nane A(n)) in individual
concentrations di i i
of DVBO are preg
purifﬁ%d red

ggether with 10 pl (16 ng) of highly

Xxin in a black mcrotitre plate provided
with 384 wel or 30 min. The reaction is then initiated by
%Ogaddition o] -a-| ysophosphagd dyl choline ([ PC), where the
4+nal concentration of LPCis 75 pM The m xture is incubated at 37C
for 90 min. After the incubation, Anplex Red reagent, peroxidase

h di ' . i i s added t
oo escencd e i ARSEl AR YT 25 Ao BB RIS R 2 P En A bl O ‘eeans
nm i n1& " TematrohbtzaibliunaprdieyricBe- 10Q 2082419 BST g 994907930 -

109 - reader. The activity of autotaxin is calculated indirectly via
detection of thé H202 fornmed. Material: 5

© s

HBZG“

20

\

N-(1-Methylpiperidin-4-yl}-2-[3-(5-chloro-2-methoxyphenyl)-1,2 4-oxadiazol-
3-ylmethyl]-1,2,3 4-tetrahydrobenzo[b][ 1 ,8]naphthyridine-10-carboxamide
("B27°, rf[min] 2.35)

i

N

e

HN. O /
2 =N
=

35 Ci HBZ?(:



Mcrotitre plate: PS mcroplate, 384 wells, small vol une, black

Cor ni ng, WMOs26#B®DF3210Pr ot ei n: r econbi nant aut ot axi n ( Bacupoyiepadosodtion
Expression) Substrate:L-a-|ysophosphati gyl choline (chicken egq));
Avanti Pol ar Lipids # 830071P 15 St andard Cl4 LPA, Avanti Pol ar

Li pids, Cat# 857120P 20 Detection reagent: Anplex Red reagent;

I nvitrogen # Al 2222; dissolved in 1.923 m of DMSO peroxi dase type

VI - A ( hor seNagi- M&a)thylplpﬁnﬁin%i)iﬂ %E&Bre—d%b@ﬁﬁ%da&o@%&hyﬂ)ﬁ t est
# (C5896; dissolved in 2.47 of test

buffer, choli i das Slg

buf f er 25Dét£§f‘"‘§tfa%¥§ [1, QJ“E@@“&HW'@&%CWOAMI@((“ﬁ@@ r eagent
in test bUfHﬁﬁxl esfybuf fer: 200 mM Tris HCQ, Merck, Cat # 1.08219, pH
7.9, 0.1% of BS I|p|d free, Roche Cat#775835 30 The foll ow ng
exanples relate|to medi canents: WO 2010/ 060532PCT/ EP2009/ 007930 -
110 -5Exanple N.lnjection vials A solution of 100 g of an active

i ngredi ent of |[the|formulagl and 5 g of diso- 5di um hydrogenphosphat e
in 31 of bidistitled water adj usted to pH 6.5 using 2 N

hydrochl oric acild, sterile ered, transferred into injection
vials, |yophiliedg-finder s e conditions and seal ed under sterile
conditions. Each |nject|on inal contains 5 ng of active ingredient.

10Exanpl e C, HOS A mxture of 20 g of an active ingredient
of thé for WI h 100 g of soya lecithin and 1400 g of cocoa
ggﬂtter is nme éd into nmgz%s and

N-(2-Dimethylaminoethyl)-2-[5-(5-chloro-2-methoxyphenyl)-1,3,4-oxadiazol-
15 2-ylmethyl]-1,2,3,4-tetrahydrobenzolb][1,6]naphthyridine-10-carboxamide
("B29°, rtimin] 2.33)
\

20

it B2 9“

w25 [5-(5-Chloro-2-methoxyphenyl)-1,3,4-oxadiazol-2-yimethyi]-[2-({2-[5-(5-
chloro-2-methoxyphenyl)-1 ,3,4-oxadiazol-2-yimethyl]-1,2,3 4-tetrahydro-
benzo[b][1,8]naphthyridine-1 O-carbonyl}amino)ethyl]dimethylammonium
("B30“, rt{min] 2.57)

30
N\ ;j
— i !
N\N/ y ;‘lf
N 2
ooy
35 HBsOH



15al l owed to cool. Each suppository contains 20 ng of active

i ngr edi emo 20xedepi2e D. Sol ution A sol ution i s prepared peoprloedo@iz@n
active ingredient of the formula I, g of NaH2PO4 2 H20, 28.48 ¢
of Na2HPO4 12 H20 and 0.1 g of benzal KSnium chloride in 940 m of
bidistilled water. The pHis adjusted to 6.8, and the solution is
made up to 11 and sterilised by irradiation. This solution can be

used in theNe@- Memrnowﬁeh;dy w&(sﬁhm@n@th@y@heﬁm 1 3 4 oxadla%ﬁlzrgﬁt of

an active in rmula | are mixed wt

30Vasel i ne U%‘dgﬂﬁ igeéﬁr@tf@gqubieaﬁ@ ﬁ]nwjﬂthyrldme 10 carboxamlde
2010/ 060532@@'@&%{%%‘@%@230 - 111- Exanple F: Tablets A m xture
of 1 kg of active ingre nt of the formula I, 4 kg of lactose, 1.2
kg 5of pot ato\ st arch, \0 , '\ of talc and 0.1 kg of magnesi um stearate
IS préssed i Nya convent | Wanner to give tablets in such a way
that each tapl et containg 0 ng of active ingredient. Exanmple G
Dragees 10 Tabl ets are pessed anal ogously to Exanple E and
subsequently c conventional manner with a coating of
sucrose, pot talc, tragacanth and dye. 15 Exanple H
Capsul es ctive ingredient of the fornmula I are

i ntroduced I el ati ne 2,%%z%psul es in a conventional manner in
such &0way that each capsul e coR®ltains 20 ng of the active

i ngredient. Exanple |: Ampoul es 25A solution of 1 kg of active
rngredient of the formula | in 60 | of bidistilled water is sterile
FiTtered, tNZpbyk2-{edSiohaodhpretheyphenpidHi 3 4w dinmeo-dinethyile

o ons 10 3SR e AR ST 1 adt AR idih - AT A S Ont & s

min] 2.71
15 rtfmin] 2.71)
\
Cl
\\ -
NH O Na ©
2 T
e
‘B32"

N-(1-Methylpiperidin-4-yl)-2-[5-(5-chloro-2-methoxyphenyl)-1,3,4-oxadiazol-
2-ylmethyl]-1,2,3 4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide
("B33 rffmin] 2.31)

. @

25

35 “833“



35 WD 2010/ 060532PCT/ EP2009/ 007930 - 112 - Patent C ains 1. Conpounds
of the f¥iAME0§0532%5 15i n which denotes Ar or Hetl, HetraerobesHvs
mono-or bicyclic saturated, unsaturatedyor aronmatic 20heterocycle
haying 1 to 4 N, 0 and/or S atons, which is unsub- stituted or may be
nono-, di or trisubstituted by Hal, A OA Ar, OH and or =0,

in each case, independently of one another, denotes H Hal, OA 250H
A, phenyl oN-ONViedlyylpiperidmed-yb2-{[NV g Ghdtiorow-atkthtlettenpliegirazino]-

monocycl i c, ,sag urat terocycl e havi - 3N _
and/or 0 at 8,ﬁolé\m*ﬁﬂ,ﬁ4§ﬁgaﬁng>§p@{gﬁﬂ ?ﬁwfﬂeyrﬂﬁm@-ﬂ Ogparboxamide
30di subst i t(l'B@eL“,by[nﬁ%_{gR@bn each case, independently of one another,
denotes H, Hal, QA , A, may be nono- or polysubstituted, 35 WO

2010/ 960532PCT/ EP2009/ 007930 - 113 -
N

o o (LHJ
SRS
N
10 \—NH | P
o H N
e / o

(2-{2-[5-(5-Chloro-2-methoxyphenyl)-1 ,3,4-oxadiazol-2-yl]ethyi}-1,2,3 4-
15 tetrahydrobenzolb][1,6]naphthyridin-1 O-yl)morpholin-4-yimethanone (“B36“

rtimin] 2.51)
Cl
20 K/N 0
O—.
= NWN
ISBSGH
w25
N-(1 —Methylpiperidin—4-yl)-2—[2-(2~amino-5—chloropheny!carbamoyl)ethyl}
1,2,3,4-tetrahydrobenzofb][1,6]naphthyridine-10-carboxamide (“B37",
rt[min] 2.03)
|
30 N
HN 0
0
[y Cl
N/ N/\/k[\l
35

HB37II



X, Yeach, independently of one another, are absent, or denote -CH2-,
- (CH2) 2- WO 0@/069F32- CHOH-, where only one of the radi cal sclEPLo0Y06BY0
be absent, 5R2, R3each, independently_gfs one another, denote R R2
and R3 together also denote an al kyl chain having 2- 6 C atons, in
which, in addition, one CH2 group may be replaced by 0, NH or NA',

A denotes al kyl having 1-6 C atons, or CH2CH2OH, COQ( CH2) nAr,

(CH2) nAr, (CH2)nHet2, (CH2)nNA2 or Cyc, Rbdenotes H, Hal, NH2, OH OA

IR Ve MO G T
7 I oottt i O,

| i near or branched al havi tons

may bg repl BBBMI B4R, ON, NR2, F and/or C and/or in which one or
two ndn-adj acent CH2 groups nmay be replaced by 0, NH S, SO SO

and/ or by CH= groups, or cyclic alkyl having 3-7 C atons, Ardenotes
phenyl, indanyl 7 naphthyl or biphenyl, each of which is unsubstituted
or nono-, di- i-, tetra- or pentasubstltuted by Hal, 35 A

(CR2) nOR, 0( )nAr2 (CR2) nNR2, SR, NO2, ON, COOR, CO\IR2 NRCOA,
NRSCR2A, SO2NRZMN-S£B) mA, oCO- Hetp/V\D2010/ 060532PCT/ EP2009/ 007930 -
114 - (CR2) Het, , NR2, _ 0O( ) Het, NHCOOA, NHCONR2,

NHCCD@ ) NNR2 REOO =CRAr 2, SQ2Het , NHCC]\IH(CRZ) NR2,
NH(I)NH(CRZ) QULONH( CR2) n 5C0NH( CR2) nHet, CONR( CR2) nNR2,

EONR( CR2) nHet and/ or "COA, Hetdenotes a nono-, bi- or tricyclic
Sdturated, unsaturated or aro- ¢ “B38"

2-[5-(5-Chloro-2-methoxyphenyl)-1,3,4-oxadiazol-2-yimethyl]-1,2,3 4-tetra-

15
hydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B39", rtfmin] 2.55)
\
0 Cl
IN__
20 H, o NS
[~
=
llBng
{
g 25

N-(1 -Methylpiperidin-4-yl)-2-{(E)-3-(5-chloro-2-methoxyphenyi)acryloyl]-
1,2,3 4-tetrahydrobenzo{b][1,6]naphthyridine-10-carboxamide
("B40", rtfmin] 2.51)

\

N

S

HN 0 o O/

=
35 7

CI (‘840“



matic heterocycle having 1 to 4 N, 0 and/or S atons, which may 10be
unsubst i ™ #A0BG0SHoNo-, di- or trisubstituted by Hal, APCIMEP2009/007930
0(CR2)nAr2, (CR2)nOR, (CR2),NR2, SR, N@ . CN COOR CONR2, NRCOA,
NRSQ2A, SO2NR2, S(0)gA, CO-Het2, (CR2)nHet2, 0(CR2)NR2, O(CR2)Het 2,
NHCOOA, NHCONR2, 15 NHCOQ( CR2) NR2, NHCOQ( CR2), Het 2, NHCONH( CR2) nNR2,
NHCONH( CR2) nHet 2, 000NH( CR2) nNR2, OCONH( CR2) nHet 2, C0- Het 2, CHO, COA,
=S, =NH, =NA and/or =0, 20Hal denotes F, C, Br or |, denotes O, 1 or
2, denotes @, 5 ngtes.1, .2, . r 4 25 and

phar maceut i gé?ﬁ?r%sgé'ﬁ?g%ﬁﬁ%gzyéﬂﬁ'@f@?%@%@%@'@ﬂ@?@(?F?Wq)ﬁé14L'1di ng
m xt ures t hditgato-i1r-Behzd[BI 1 8%na r{emhg RAY FUAVa
whi ch Rldenotl’gng, Hal , ([JI\F p#enﬁyﬁgym O?L%ﬁéoﬁgﬁg %?gﬁ(%@ﬂﬂ]?é{@f)y
usabl e salts and stereoisomers thereof, including mxtures thereof in
all ratios. 35N 2010/ 532PCT/ EP2009/ 007930 -115- 3. Conpounds
according to aim1l or whi ch R4denotes H, Hal, A QA or OH,

and phar maceutt |y e’ derivatives, solvates, tautoners, salts
5and stereoi soners tHeredf, includi ng m xtures thereof in all ratios.
4. Conpounds ac&Brgrlg to~ope or nore of Caims 1-3 in which R5H

and pharmaceutically usablie salts and stereoi soners thereof,

i ncl U%Oi ng A% 2s~1h f inall ratios. 5.Conpounds according to
one or“nore 5 4 i% which R2, R3 t oget her denotes

nmor phol i nyl , azrayl, 1- rret,@&l,fpi per azi nyl ,

=]

%

N-(2-Fluoroethyl)-2-[(5-chloro-2-methoxyphenylcarbamoyl)methyl}-1,2,3,4-
15 tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B42, rtfmin] 2.74)

F

1.

C[ HB42H
é 25 N—(Tetrahydropyran~4-yi)—2-[(5-chIoro-2~methoxyphenylcarbamoyi)methyl]-
1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B43, rtfmin]
2.68)
o
30
HN O
O/
H
AN WN
35 = O

CI 11 B43]I



151- et hyl- 4- net hyl pi perazi nyl, 2-(4-nmethyl pi perazin-1-yl)ethyl,

1- met hy| WQRM#32i per azi nyl, 1-cycl opentyl 4 met hyl pi per&peoyho7930
1-benzyl-4- nethyl-1, 4-di azepanyl or 1l48enzyl-4-nethyl piperazinyl,
and pharmaceutically usable salts and stereoi soners thereof, includ-
20ing m xtures thereof in all ratios. 6. Conpounds according to one
or nore of Clainms 1-5 in which Heti particularly preferably denotes
pi perazyl, norpholinyl, piperidinyl pyrrolidinyl furanyl, thienyl
pyrrol yl, raz oxazo| 25|soxazolyl t hi azol

i sot hi azol ym F‘g%%g}i’ pgégﬂ %yé il (5% 'f‘Epé%‘gr'yﬁth%éﬂ&%ﬁyll‘%%@?}’ﬁwhg in-
benzof ur anyB,yliZedndL Ny @%&ﬂﬂﬁ

di hydrobenzofyuranyﬁ}orq{gﬁgggmé%?a% I cﬁyrlydsm%rqgu 3 oxarp;d&z or
nono- 6844 i dlosl 241dd ed by A and/or (CH2)nAr. 30 7.C0npounds
accorélng to ong or nore of Clainms 1-6 in which Het 2
particularly preferably denotes pyrrolidinyl, norpholinyl,

pi peridi nyl or pryperazinyl, each of which is unsubstituted or nono-
or di sub- 35stituted by Hal, OH OA A and/or =0. 8. Conpounds
according to ong® or nore of C!alns 1-7 in which WO
2010/060532PCTML'2009/00793g 11E Rl denotes H, Hal, CN, phenyl,
QA or OH R4 deno es H, HaI , or . OH, R5 denotes H and R2, R3
togetﬁ@r de ARl phe i perazi nyl, 1-methyl pi pera-

%{, . < (‘B44“

N-~(5-Chioro-2-methoxyphenyl)-2-[ 10-(4-dimethylaminopiperidine-1-

15
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]acetamide (“B45",
rtfmin] 2.42)
i
N
20 |
HN. O o © \\
e
S
o
N 4‘845({
= 25
N-(1-Methylpiperidin-4-yl)-2-((S)-7-chloro-2,3-dihydrobenzo-1 ,A-dioxin-2-yl-
methyl)-1,2,3,4-tetrahydrobenzo[b][1 ,6]naphthyridine-10-carboxamide
(“B46, rtfmin] 2.23)
30

35



5 zinyl,

et hyl ,
1-cycl opentyl-4- et hyl pi perazinyl, 1-begzyl 4 nethyl-1,4-di azepanyl
or 1-benzyl-4- nethyl pi perazinyl, 10Hetr particularly preferably

denot es pi perazyl, norpholinyl, piperi- dinyl, pyrrolidinyl, furanyl

t hi enyl

1-ethyl 4 nethyl pi perazinyl, 2-(4-nethylpiperazin-1-yl)-
1 WRIHG/604320r opyl pi per azi nyl PCT/EP2009/007930

pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, isoxazolyl,

t hi azol yl , |sothqazolyl pyridyl, pyrimdinyl, triazolyl,
benzotrlazylyl bﬁnzofuranyl 2, 3-di hydr obenz- 15oxazol yl,

benzoxazol yl, dihy robenzofura or tetrazolyl, each of which is
unsubstituted r no-, di- or tituted by A and/or (CH2),
Het 2 parti cul ar preferabl 0 es pyrrolidinyl, norpholinyl,
20p|p%r|dinyl or plpera2|n e:c of which is unsubstituted or
nmono- “or di subs H, O0A A and/or =0, and

pharmaceutically u
m xtures thereo F

and stereoi soners thereof, including
s. 9. Conpounds according to Caiml
Nanme and/or structure "Al"

N- ( 5- Chl or o- iphen 15-2410-(4 met hyl - pi perazine- 1

- carbonyl) - 3, 4= di hy H benzo [b][1, ﬁaphthyridin-2-y|]acetanide
(2-Benzyl-1, 2, 3, 4-tetrahydrobenzo[ b] [ 1, aph-

thyrlap
1-[10-(4-thh%“8&8era2|ne 1- carbon 1) - 3, 4-di hydr o-

C

£

15

20

25

30

35

n- 10- y1) (4- nmet hyl pi perazi n-1-yonet hanone - 117 -

piperidin-3-yl}-2-[(5-chloro-2- methoxyphenylcarbamoyi)methyi]—
1.2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B47°,

rtfmin] 2.58)
NH
Cl
0
\O O NH
HN\W//\\ .
0] l =
N

i° B47H

N-(1-Methylpiperidin-4-yl)-2-(6-chlorochroman-3-ylmethyl)-1,2,3,4-tetra-

hydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B48* rt{min] 2.23)
|
N
C
0O
HN 0
= N
NS

HB48H



1H benzo&\l&g 1, g&n;ght hyri di n-2-y1} - 2- phenyl am no- et hanone

2- (2-Cnhl xyphenyl am no) - 1410- ( 4- PCT/EP2009/007930
met hyl pi per azi ne- 1- car bony1l) - 3, 4- di hydggs 1H benzo-

[ b] [ 1, 6] napht hyri di n-2-yl i et hanone

4-{2-[10- (4- Met hyl pi perazi ne- 1- car bonyl) - 3, 4-

di hydro-1H E\gnz%b%[ 1, 6Thapht hyri di n- 2-y1] - 2- oxo-

et hyl ani nol hi- ypqp@ndm -4-y1)-2-(6-chloro-2H-chromen-3-ylmethyl)-1,2,3 4-tetra-

i hyar o 11+ DRER PGS RARD AR byippdinice (849", imin) 2.23)

oxoethylanlno}beqzonltrlIe "A7"

N- ( 5- Chl or o- 2- nejyhoxyphenyl) - 2-[ 10- ( nor phol i ne- 4-

car bopyl) - 3, 4- di hydr o- 1H benzg [ Lcb1lnapht hyridi n- 2-yflacetam de

(2-Benzyl-1, 2, B, 4- jtetrahydrg o[ b] [ 1, 6] napht hyri di n- 10-y1) -

nmor phol i n- 4-yl anone

N-(3-Ch|orophen% ) - 2-[ 10- (jmor phol i ne- 4-car bonyl) -
4-di hydr o- 1H 6] na

ﬁ

10
5;’“‘ (|B49n
N-(1-Methylpiperid in-4-yi)-2-(6,8-dichloro-2-oxo-2H-chromene-3-carbonyl)-
15 1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide ("“B50",
rtfmin] 2.49)
N cl
- O
HN
e 25

HB50“

1-(5~-Chloro-2-hydroxyphenyl)-2-[1 0-(morphoaline-4-carbonyl)-3,4-dihydro-
30 1H-benzo[b][1,6]naphthyridin-2-yllethanone (“B51", rt{min] 2.50)

35



acetam de "Ala" N-(2-Methoxyphenyl)-2-[10-(norpholine-4-carbonyl)-
3, 4- di hy Q2 PO®ER7 o] b] [ 1, 6] napht hyri di n-2-yl | - acet ani BeT/ERLG09/007930
N- (5- Chl or o- 2- et hyl pheny1) - 2410- ( nor ph@s Lne- 4-

carbonyl) - 3, 4-di hydro-| H benzo[ b] [ 1, 61napht hyri di n- 2-yl]acetam de
N ( 2- Met hoxy- 5- et hyl phenyl) - 2-[ 10- ( nror phol i ne- 4-

car bonyl) -3, 4-di hydro-11- 1- benzo[ b] [ 1, 6] napht hyri di n- 2-yfl acetam de
"Al 2" - 118 - _o0A13"

N- ( 5- Br onp- 2- ngt hoxypheny1) - 2- [ 10- ( nor phol i ne- 4-

carbonyl)- 3, 4-di b] [ 1, 6] napht hyri di n- 2-yl]acetam de
"Al4" N (4- Met ¥) =2110- (nor phol i ne- 4-

carbonyl) - 3, 4-di hydr o- 1H benzo , 6] napht hyri di n- 2-yl]acetam de

" Al5" 5 Cl

(IBS,I“

[2-(2-Chioropyridin-4-ylmethyl)-1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridin-
10 10-yllmorpholin-4-ylmethanone (“B52", rtfmin] 1.87)

R N R
15 @f\ IN/

N-Piperidin-3-yl-2-[(5-chloro-2-methoxyphenylcarbamoyl)methyl}-1,2,3,4-

W

IIBSZII

20
tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B53“, rt[min] 2.35)
L 25 o
I‘B53H
30

N-(1 -Methylpiperidin-4-yl)-2-[2-(5-bromo-2-methoxyphenyl)thiazol-4-yl-
methyl}-1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide
("B54", rffmin] 2.31)

35



-(5-Ch - 2- met hoxypheny1l) - 2-[ 7- chl or o- 10-
( mor phol | r% UYRS5#ony 1) - 3, 4- di hydro- 1H PCT/EP2009/007930
benzo[ b] [ 1, 6Thapht hyri di n-2-yl ] acet am ¢g4  A16"
N- ( 5- Chl or o- 2- et hoxyphenyl ) - 2-[ 6- chl or o- 10-
(rmor phol i ne-4-carbonyl) - 3, 4-di hydro- 1H
benzo[ b] [ 1, 6] nmEht hyridin-2-yl |l acetam de "A17"
N-(5- Chl oro-2 thoxyphg,nyl 2[ 7-ethyl-10-

benzo[ b] {1, 6} naght hyri di n- i2- phenyl am no- et hanone "A19"

4-{2-[10- ( Mor phol ne-4-caP‘60 1) -3, 4-di hydro- 1H

benzo[ b] [ 1, 6] Rapht.hyri di n- 11- 2- oxoet hyl am no}- benzonitrile "A20"
3-{2-[10-( [

pdi n-2-y1] - 2- oxoet hyl am no}- benzonitrile "A21"

3-{2410-( Nbr phol i ne- 4-car bonyl) - 85%°di hydr o- 1H

10 N-(1-Methylpiperid in-4-yl)-2-[2-(5-bromo-2-methoxyphenyl)thiazoi-4-yI-
methyl]-1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide

€ (“B55", rtfmin] 2.56)
Cl Cl
15 o) (\O
O/ = @ N\)
N | =
N/
20 B55
{2-[2-(5-Chloro-2-methoxyp henypyridin-4-yimethyl]-1,2,3,4-tetrahydro-
benzo[b}[1,6]naphthyridin-10-yl}morpholin-4-ylmethanone (“B56¢, rtfmin]
- 2.60)
S
© N\)
! N S
N _= | =
30
~
Ci

“B56“

35 N-(1-Methylpiperidin-4-yl)- 2-(5,7-dichloro-8-hyd roxyquinolin-2-ylmethyi)-
1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridine-10-carboxamide (“B57*,



benzo[ b] [ 1, 61napht hyri di n- 2-y1] - 2- oxoet hyl am no}- benzonitrile "A22"
3- (2, 5- DWREHBRSSBeNY 1) - 1410- ( nor phol i ne- 4- PCT/EP2009/007930
carbonyl) -3, 4-di hydro- 1H benzo[ b] [ 1, 6] agpht hyri di n- 2-yl | propan-1
-one - 119 - "A23" N (5-Chl oro-2-nmet hoxyphenyl)-2-[10-(4-ethyl -

pi per azi ne- 1- car bonyl) - 3, 4-di hydro- 1H

benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am de "A24"

N- ( 5- Chl or o TeMifdthéRy pheny! ) - 2- [ 10- (4- et hyl -

pi perazi ne- 1- carbonyl) - 3, 4- di hydro- 1H

benzo[ b] [ 1, 6] napht hyri di n-2-yl ] acet am de "A25" Benzyl

4-{2-[ (5-chl ore-2~met hoxyphenyl carbanoyl)- methyl]-1,2,3,4-tetra hyd
robenzo[ b][ 1, 6] - a p hthyridine-10-ca rbonyl }p iperazine-1-ca
rboxyl.ate "A26 -[ 10- (4-Benzy1-1, 4-di azepan- 1- car bonyl) - 3, 4-
dihydPo-lH—ben b] [1, 61napht hyri di n- 2-y0- N- ( 5-

chl or o- 2- met hoxy | )acetam de "A27"

N Ct

10 CI HB57H

Pharmacological data

o
it

Autotaxin inhibition (enzyme test)
15 Table 1
Compound IC50
No.
X
NG
"AT3"
"AZ3"
"AZ4"
"A29"
L oo "AGE"
"ABT"
"AB8"
"ABY"
"A12"
30 "A14"
"A15"
"A16"
AT
"AZS"
"A26"

20

35
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N ( 5- Chl or o- 2- net hoxyphenyl) - 2-[ 10- ( pi per azi ne- 1-
car bony 1 ¥32040/80832dr o- 1H- benzo[ b] [ 1, 6] napht hyri di n- 2- yptaaetmpieeso

n A28||

pi perazi ne- 1-carbonyl) - 3, 4-di hydro- 1H
benzo[ b] [ 1, 6Thapht hyri di n-2-yl | acet am de " A29"
N- (5- Chl or 0-2- et hoxypheny1) - 2410- ( 4- pr opyl -

pi per azi ne-{1- car'baimyl ) - 3,

4-dihﬁﬁro 1H

apat o

benzo[ b] [ 1, |6]

Iapit

byt
2-[10- (4- Benzyl pi perazin

Lo TN
r=2=y1
e-1-ca

onyl) -

1H benzo[ b]

[ 1, 61Aapht hyr

i di n- 2By1] - \-

A2

met hoxypheny
3-(2,4-Dichl

S?SSﬁgﬂ;EY 1-[ 10- ( #- et hyl

\J L

car bonyl) - 3, 4- dwhydro 1H

"A32" 3. (25

mat

+ benzoBb] [ 1, 6]

hnn\ll \

’I_f’lﬂ_

1-carbonyl)|-

3,4"53%§5?6-

1 benBo[ b] [ 1,

t hyri di n-2-lyl ] pragan- 1-d

ne

- 820 -

IIA481I

B

10

I!A59N

I|A53II

IIA54I|

llA61 "

||A75|I

15

IIA78|1

IIABO"

"A87

|IA9"

20

|IA1 Olf

IIA-I 1II

IIA33H

|IA31 "

HA4¢I|I

25

I|A45Il

1IA52|I

HA58||

llAsOll

IlA64|l

30

HA65H

||A71 n

I|A73II

IIA74H

35

|IA76|I

IIA79“

B
B
B
B
B
B
B
B
C
C
C
C
C
cC
C
C
C
C
C
C
c
C
C
C
C

N- (5- Chl or o- 2- net hoxypheny1) - 244§ (4- cycl opent yl -

acetamide " A30"
F% 3, 4-di hydr o-
5-chl or o- 2-

pi perazi ne- 1-
napht hyri di n-
4- et hyl pi per azi ne-
6] naph-

2-yl ] propan-1-one



"A33" 3:(4-Chl oro-2-fluorophenyl)-1-[10-(4- nethyl
pi per azi %’ﬁgﬂﬁﬁhyl) 3, 4-di hydr o- 1H
benzo[ b] [ 1, 6] napht hyri di n- 2-yl ] propan- 18pne ' A34
3-(4-Chl oro-2-fluorophenyl)-1-[10- ( nor phol i ne- 4-
car bonyl) - 3, 4-di hydr o- 1H benzo[ b] [ 1, 6] napht hyri di n-
"A35" 3-(2,4-Dchlorophenyl)-1-[10-(norphol i ne-4-

carbonyl)-3,4-dihydro-lFLbenzo[b][1,6]naphthyridin-
"A36" 3- (2THbiBiznet hoxyphenyl) - 1410- ( nor phol i ne- 4-

car bonyl) - 3-4-di-hydro-1H-benzo[ bl [.1 _61napht hyri di n-

PCT/EP2009/007930

2-yl ] propan-1-one
2-yl ] propan- 1-one

2-yli propan-1-one

"A37"  3-(3 dﬁ@BP@ﬁﬁ%nyl) 1116<3%or phdl i ne- 4- car bony() -
3, 4-di hydr o- 1H bgnzo[ b] [{1, 6] napht hyri di n-2-y11- propan-1-one "A38"

3-(3,4-Dic lnrnnhm;nﬂ\-’l-['lﬂ (mor phol ijne- 4-
car bony1) - 3, 4- di IR¢dr o- 1H benzofo] [ 1, 6]|napht hyri di n-
" A39" HB4II

"BE"
"B14"
"B17"
"B20"
0 "B21"
“ "B22"
"B24"
15 "B29"
"B30"
"B31"
"B32"
"B33"
"B35"
"B37"
"B40"
"B42"
28 "B43"
"B45"
"B47"
"B52"
"B53"
30 "B57"

10

20

Fae
r
L

OOODJWU?OOOOOOOOOUJUZJOOOOOO

IC50: <100 nM = A
100 nM -1 uM= B
35 >1uM= C

2-yl ] propan-1-one



1-[ 10- (Mprphol i ne- 4- car bony1) - 3, 4- di hydr o- 1H )

benzol bi\/ﬁ" ,%’Ii?@@ﬁ?%yri di n-2-y1] - 3- phenyl propan- 1- one " R4D/EP2005/007530
2- [ 6- Bronmo- 10- (nor phol i ne- 4- car bony1) - 89g-di hydr o-

1H benzo[ b] [ 1, 6] napht hyri di n-2-yl]-N-(5-chj oro- 2-

met hoxyphenyl ) acet am de "A41" _

N- (5- Chl or 0- 2- et hoxypheny1) - 2410- ( or phol i ne-4- _
carbonyl) - 3, 4-di hydr o- 1H benzo[ b] [ 1, 61lnapht hyri di n- 2-yl| acetam de

"A42" 2-[7 -10- | Ne-4- nyl) - 3, 4- di hydr o-

1H benzol b] F?%mgéﬁtl&hgﬁtggﬁ %@3{&!‘!&{1%%&% or o- 2-

met hoxyphenypacetam de - 121 - "A43" _ _

N- ( 5- Br om)bef.nzof uran-7-yl)-2-[10- (norphol i ne-4- .

car bogy1) - 3, #SHASSAPYO - benzo[ b [ 1, 6] napht hyridin- 2-yl]acetanide

"A44" © 2-[10- (Morphol i ne- 4-carbonyl) - 3, 4- di hydr o- 1H

benzo[ b] [ 1, 6Thapht hyri di n-2-y1]-N-(2-trifl uoro-

met hoxy- 5- t Thel autotaxin actipie iy In\eastiradiiddirectly using Amplex Red reagent.
Amplex Red is measured here as fluorogenic indicator for the H20; formed.
In detail, autotaxin converts the substrate lysophosphatidylcholine (LPC)

10 into phosphocholine and lysophosphatidylic acid (LPA). After this reaction,

the phosphocholine is reacted with alkaline phosphatase to give inorganic

T
Y

phosphate and choline. in the next step, choline is oxidised by choline oxi-

dase to give betaine, with formation of H,0. H20; reacts with Amplex Red
15 reagent in the presence of peroxidase (horseradish peroxidase) in a 1:1

stoichiometry and forms the highly fluorescent resorufin. The fluorescence

is measured in a reaction-dependent kinetic mode in order that fluorescent

signals from possible other fluorescent substances which are not involved
20 in the reaction can be corrected out.

Test procedure

- 1.5 pl of a standard solution or of the test substances (substances with the
25 name A(n)) in individual concentrations dissolved in 20mM Hepes pH 7.2
with a maximum of 7.7% of DMSO are pre-incubated together with 10 ul
(16 ng) of highly purified recombinant autotaxin in a black microtitre plate
provided with 384 wells at 22°C for 30 min. The reaction is then initiated by
30 addition of 5pl of L-a-lysophosphatidylcholine (LPC), where the final con-
centration of LPC is 75 uM. The mixture is incubated at 37°C for 90 min.
After the incubation, Amplex Red reagent, peroxidase (horseradish peroxi-
dase) and choline oxidase is added, and the fluorescence is immediately

35 measured at 612 nm with excitation of 485 nm in a "Tecan Ultra multimode*



"A45"  N-Benzofuran-7-yl-2-[10-( norphol i ne-4-carbonyl) -

3, 4- di hy HQ2H MOS0 b] [ 1, 6] napht hyri di n-2-y1] - acet ami #ET/ERABI/007930
N- (2, 3- D hydr obenzof ur an- 7-y0- 2[ 10- ( nof pdpol i ne- 4-

carbonyl) - 3, 4-di hydro- 1H benzo[ b] [ 1, 61napht hyri di n- 2-yl]acet am de
"A4AT" N (4-Chloropyridin-2-yl)-2-[10-(norpholine-4-

car bonyl) -3, 4-di hydro- 1H-benzo[ b] [ 1, 61napht hyri di n- 2-yl]acetam de
"AA8" TN (5TeRde %@@na@wami-amq Xipis| cetdelatadpindrecity: via detection of the
carbonyl)- 3,4 2ing.Qég-lH-benzo[b][1,6Thaphthyridin- 2-yl ] acet am de
"A49"  N-(5- or o- 2-i sopr opoxypheny0- 2410- ( nor phol i ne-

4- carbonyl) - 3, 4-di hydr o- 1H benzo[ b] [ 1, 61- napht hyri di n-2-yl ] acet am de
"A50" N-(5;Chl qropyridin-3-yl)-2[10-(norpholine-4-

car bogy1) - 3, 811N dr 0- 1H benzo[ b] [ 1, 6Thapht hyri di n- 2-yfl acet ami de
"A51"

Microtitre plate:  PS microplate, 384 wells, small volume, black Corning,

Cat#3677
10 Protein: recombinant autotaxin (Baculovirale Hi5 Expression)
Substrate: L-a-lysophosphatidylcholine (chicken egg)): Avanti Polar
Lipids # 830071P
15
Standard: C14 LPA, Avanti Polar Lipids, Cat# 857120P
Detection reagent: Amplex Red reagent; Invitrogen # A12222; dis-
20 solved in 1.923 ml of DMSO peroxidase type VI-A
(horseradish) from Sigma # P6782; dissolved in
7.45 ml of test buffer, choline oxidase; Sigma #
C5896; dissolved in 2.47 ml of test buffer
o 25 Detection reagent mix: 1:100 dilution of Amplex Red reagent in test buffer
Test buffer: 200 mM Tris HCI, Merck, Cat # 1.08219, pH 7.9,
0.1% of BSA, lipid-free, Roche Cat#775835
30

The following examples relate to medicaments:
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N (5- Chl gr o- 2- net hoxypyri di n-3-y1)-2-[ 10-

( rrér phol Wr%’e%%‘-”gﬁ?fﬁ%nzl) -3, 4- di hydr o- 1H PCT/EP2009/007930
benzo[ b] [ 1, 61napht hyri di n-2-yl ] acet am ¢¢QZA52"

N- (5- Chl or 0- 2- et hoxypyri di n-3-y1) - 2. 410- (nor phol i ne- _

4- car bonyl) - 3, 4-di hydro- 1Hbenzo[b][1, 6] - naphthyri di n-2-ygacet am de
- 122 - " AS% N- fEChI_orQ- 2- hydr oxypheny1) - 2- [ 10- (nor phol i ne- 4-

car bony1) - 3! amW% olnipcieRMigls) [ 1, 6] napht hyri di n- 2-yli acet ani de
"A54" N 5- Chl oro-2- (2- hydroxyet hoxy) pheny11l-2410-

(nor phol i ne- 4- car bonyl) - 3, 4-di hydr o- 1H

benzo[ b] [ 1, 6Teptivrhpf 100 g-&-an dctivetingiediéertAB Hie formula | and 5 g of diso-

N- (5- Chl or 0-,2- et hoxyphenyl) - 2- ]]3{) nor.phol i ne- 4- .

car bogy1) - 39y H?H}%%PF—‘P%B%&T@[‘E |1°,(fé]'ﬁii§§9|ﬂ%‘9’??etﬂ ihadjusted to pH 6.5

2-y1] - 2- oxoasmig"NA/dréSoric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

10 Example C: Suppositories

£,
o

A mixture of 20 g of an active ingredient of the formula [ with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

15 allowed to cool. Each suppository contains 20 mg of active ingredient.
Example D: Solution
A solution is prepared from 1 g of an active ingredient of the formula |,

9.38 g of NaH2POy - 2 H;0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chioride in 940 mi of bidistilled water. The pH is adjusted to

20

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

b

Example E: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

30 Vaseline under aseptic conditions.
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N (5- Chl - 2- et hoxyphenyl) - 2- {1014- ( 2-
hy((jr oxye%@fﬁ?}g@ééﬁi ne- 1- car bonyl | - 3, 4- di hydr o- 1H PCT/EP2009/007930

benzo[ b] [ 1, 61napht hyri di n- 2-y1} - 2- oxoatét am de " A57"
{2-[ (5-Chl or obenzof uran-7-yl am no) net hyl] -1, 2, 3, 4-
t et rahydr obenzo[ 141, 6Thapht hyri di n- 10-y1} 14- ( 2-

hydr oxyet h | perazj n-1-yl ] nmet hanone " A58"

4¥Chl o?/o- ZY%FXf(%lﬂf“"‘( 2 H-%‘Hi/ yet hyDpi perazi ne-1-

car bonyl] - 3, 4-di hydro- 1H benzo[ b] [ 1, 6Thapht hyri di n-

2-yl met hyl | am no) benzonitrile "A59" Met hyl

4- chl or o- 2- (X MiXtYre OF hitdobrytitehinigredient of the formula |, 4 kg of lactose, 1.2 kg

[ i ne- 1; - - di - b][1, 61- _
ﬁ;Bﬁ[ a2|r ingi %ff (é%{ﬂqﬁgi/#hf%é‘ &%&@gﬂ*@%@é& m]a[gnesmm stearate is pressed
N- (5- Chl or 0iraiceARE MIRsHE! RREHE o %1\1@1@1‘6?%1% such a way that each tablet
hydr oxyet hyDpi per azi ne- 1- car bonya- 3, 4- di hydro- 1
benzo[b][ 1, GPﬁ%ﬁTﬂ hg nmaiphactivelipgestienti de " A61"
N[ 5- Chl or 0- 2- ( 2- hydr oxyet hoxy) pheny11- 2-{1044- ( 2-

Example G: Dragees
10
é Tablets are pressed analogously to Example E and subsequently coated in
o a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example H: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example I: Ampoules

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

10 mg of active ingredient.

30
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hydr oxyet hyl ) pi per azi ne- 1- car bonyl ] - 3, 4- di hydr o- 1H
benzol b] Fﬁ%ﬁ’&ﬁ&ﬁ%yri di n-2-yl | acet ani de " A82" PCT/EP2009/007930
N- ( 5- Fl uor o- 2- met hoxyphenyl) - 2- { 1044-( 2¢:hydr oxy-

et hyl ) pi per azi ne-1-car bonyl ] -3, 4-di hydr o- 1H benzo-
[b][ 1, 6] napht hyri di n-2-yl | acetam de - 123 - "A63"
4-Ch|oro-2-(2-{10-[4-(2-hydroxyetq¥l)piperazine-l-
car bonyl ] - 3, 4- di hydr o- 1H benzo[ b] [Ragmiddainsgri di n-
2-yl }acetyl am no) benzoic acid "A64"

N[ 3- Chl or 0- 4- ( 2- oxopyrrol i di n-1- Aphenyl] - 2- { 1044-
(2- hydr oxyetthyl ) pi per @onpuhdeast s Yordd 4- di hydr o-
1H benzo[ b] [ 1, 6] napht hyri di n-2-yl }acet am de " A65"
N[ 3- Cil or o- 4- ( 3- oxonor phol i n-4-yl ) phenyl ]-2-{1014-
(2- hydr oxyet hyl ) piperazi ne- 1- car bonyl ] - 3, 4- di hydr o-
1H benzo[ b] [ 1, 6¥napht ﬁ%jdin-z-yl}acetanide " A66"
N- (5- Chl or 0- 2- met hoXyphRedy0- 2- { 1044- ( 2- pi peri di n-

i tne<1-carbonyl] - 3, 4-di hydro- 1H
benzo[b][1,6]naphtzxr|d|n %Dyl}ﬁ$?E@n1de

o
10 Y.
N | \ R4
» 7 o
. R N
15 in which
D denotes Ar or Het',
Het' denotes a mono-or bicyclic saturated, unsaturated or aromatic
20 heterocycle having 1 to 4 N, O and/or S atoms, which is unsub-
stituted or may be mono-, di or trisubstituted by Hal, A, OA, Ar,
OH and or =0,
s R in each case, independently of one another, denotes H, Hal, OA,
=25 OH, A, phenyl or CN may be mono- or polysubstituted,
Het? denotes a monocyclic, saturated heterocycle having 1 — 3N
and/or O atoms, which is unsubstituted or may be mono- or
30 disubstituted by =0,

R* in each case, independently of one another, denotes H, Hal, OA,

OH, A, may be mono- or polysubstituted,
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"AGT" 5 2- met hoxyphenyl) - 2- { 1044- ( 2- di net hyl -
am noet W%Oggrazslgzne 1- car bony11- 3, 4- di hydr o- 1H- PCT/EP2009/007930

benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet ant di&3* A68"
N- ( 5- Chl or o- 2- et hoxypheny1l) - 2- { 1044- ( 2-
nor phol i n- 4-yl et hyDpi per azi ne- 1- car bonyl ] - 3, 4-
di hydr o- 1H— o[b] ]n I n- 2- acet am de "A69"
N- ( 5- Br onp- thox%ﬁﬁﬁ ‘9%%9@‘ Ef/@r}("i’%?/'af? thgy-are absent, or denote -CH.-,
et hyppi per azi ne- 1- ca(fdr?»tllc@ 8r & HBH-OnhEh
benzo[ b] [ 1, 61napht hyri yl acetam de ' \ %my one of the radicals X or Y
1- (6- Chl or o- 2, 3- di hifEoRRAR®EM, 4- oxazi n- 4- yI) 2-{10-

[ 4-(2- hydroxyethyl)plpera2|ne 1-carbonyl] -3, 4-
di hydiso- 1H benzo[ b] [ 1, 6] napht hyri di n-2-yl } et hanone "A71"

N- (5- Chl or oR2, R3di rreab@wa@ﬁéwdém% dfjeﬁé"ar{cﬁher denote R; R? and R®
hydroxyethypplpera2|ne 1- car bony11- 3, 4-di hydro-1

benzo[ b] [ 1, 6] napht hifgedh GFf EQSQF!PQ@’@& amratkyl Ch\?llz havmg 2-6 C atoms, in which,

N- (3- Chl or o- 4- net ho;hy %)%%4é%|2@%é§n%%e fplaced by O, NH or NA'

et hyDpi per a2| ne- 1- car ony
benzo[ b] [ 1, 61napht hyri di n-2-yl | acet am de

10 A’ denotes alkyl having 1-6 C atoms, or CH,CH,OH, COO(CH,),Ar,
(CHa)aAr, (CHz)aHet?, (CHo),NA; or Cye,

R® denotes H, Hal, NH,, OH, OA or A, may be,
15
R denotes H, A, Cyc, (CHa)sAr or (CHy),Het mono- or polysubsti-
tuted,
20 Z denotes O, NH, -CH(CONHA)NH-, CH,NHCONH, -CH=CH- or is
absent,
Cyc denotes cyclic alkyl having 3-7 C atoms,
L 25 i
o A denotes linear or branched alkyl having 1-10 C atoms, in which

1-7 H atoms may be replaced by OR, CN, NR,, F and/or CI
and/or in which one or two non-adjacent CH, groups may be
replaced by O, NH, S, SO, SO, and/or by CH=CH groups,

30 or
cyclic alkkyl having 3-7 C atoms,

Ar denotes phenyl, indanyl, naphthy! or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal,
A, (CR2)nOR, O(CRy).A, (CR2)nNR2, SR, NO,, CN, COOR,
CONR2, NRCOA, NRSO,A, SO:NR2, S(O)mA, CO-Het,
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- 124 - / 3- Chl or o- 4- et hyl pheny1) - 2- { 10- [ 4- ( 2- hydr oxy-

et hyl ) pi p@%ﬂ?lﬂ@é carbonyl | - 3, 4- di hydr o- 14 ) PCT/EP2009/007930
benzo[ b] [ 1, 6Thapht hyri di n-2-yl | acet ani di¢4'-A74

N- (13- Chl oro- 4-fl uorophenyl) -2-{10-[ 4-(2- hydr oxy-

et hyl ) pi per azi ne-1-car bony1] - 3, 4-di hydro- 1H

i di n-2-y) | acet am de " A75"
(o 5 ih?LPiBEéE&Wéd&@éG 32l ERitYat) NHCOOA, NHCONR,,
pi per azi ne- 1- car bony ﬁ«#c N%OO(CR?)GHet CR=CRA"?, SO,Het,

benzo[ b] [ 1, 61napht h | d| n- etam de
N- (3, 4-Dichlor Opheng’ﬂC@NwORé}n(\mth@@MW@ﬂz)nHet OCONH(CRz)nNRz,

8o D 5 AL o CONR Rt s

N-(3- Chl oro- 2-f | uor ggipenyl) - 2- {1014 (2- hydr oxy-
et hyppi per azi ne- 1- car bony11- 3, 4- di hydro- 1H )
benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am de "A78

1 yd -
2‘; §1§I )CB! gre?am Lleugrf?@r?(gtg%aﬁnogg di' ‘?Iry %Qi/ﬂ_;[a%éted, unsaturated or aro-

matic heterocycle having 1 to 4 N, O and/or S atoms, which may

be unsubstituted or mono-, di- or trisubstituted by Hal, A, Ar?,

. O(CR2)nAr, (CR2):OR, (CR2)kNR3, SR, NO,, CN, COOR,

'* CONRz, NRCOA, NRSO,A, SO:NR;, S(O)4A, CO-Het?,
(CR2)oHet®, O(CRy)NR,, O(CRz)sHet?, NHCOOA, NHCONR;,
15 NHCOO(CR2)sNRz, NHCOO(CR,) Het’, NHCONH(CR,).NR,,

NHCONH(CRy),Het?, OCONH(CR2)sNR2, OCONH(CR,),Het?,
CO-Het?, CHO, COA, =S, =NH, =NA and/or =0,

10

s

Hal denotes F, Cl, Bror |,

20
n denotes 0, 1 or 2,
m denotes 0,1, 2, 3,4,0r5

P p denotes 1, 2, 3, or4

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

30 2. Compounds according to Claim 1 in which

R denotes H, Hal, CN, phenyl, OA or OH,
and pharmaceutically usable salts and sterecisomers thereof, includ-
ing mixtures thereof in all ratios.
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benzo[ b] yridin-2-yllacetam de "A79" N (5-Ch
| or obgnzﬁ%%?(gb-zy?@%y;l) - 2-{1044- (2- hyd roxy- PCT/EP2009/007930

et hyDpi per azi ne- 1- car bony1] - 3, 4- di hydr I3H benzo-
[ b][ 1, 6] napht hyri di n-2-yl | acet am de " A80"
N- (3, 5-Di chl or o- 2- et hoxypheny1) I 2-{ 12- 1_4;]( 3 L
hydr oxyet hyRpi p | ne- 1-carban -3, A-di r o-
bgnzo[ bl[1, naﬁ%@f’#ﬁ%@&f’ééﬁ@%g Ori%’f' itich
N- (5- Chl or o- 2- oS- 2, |3) deMdﬂe@b@,ﬂﬂ%QA@Cgi o?%ﬂ%‘ i

1014- ( 2- hydr oxyet h pi perazi ne-1-carbonyl] -3, 4-
gli hydr E, 1H¥ benzapg]th@,rl@]aﬁabﬂ!ﬁailymsable genvgtivescenlvatedetatikgaers, salts
N- ( 6- Chl or o- 3H ' = 4- - 2-. 4- (2= . ,
hy((jr oxyet hyl ) pi %g?g‘%%@%%%ré}%%f)ﬁyﬁ]éégﬁm&iIﬂwﬁgﬁf‘p‘_greor in all ratios.
benzo[ b] [ 1, 6] napht hyri di n-2-yl |l acetam de - 125 - "A83

- (6- - - di i ndol1-1-y1)-2-00-
%né?p%: ?Lgﬂii g o drrﬂsge,q%pmmga% gngr more of Claims 1-3 in which
benzo[ b] [ 1, 6] napht hyri dijn- 2- yaet hanone " A84"

and pharmaceutically usable salts and stereoisomers thereof, includ-

10 ing mixtures thereof in all ratios.

T
e

5. Compounds according to one or more of Claims 1-4 in which
R? R® together denotes morpholinyl, piperazinyl, 1-methylpiperazinyl,
15 1-ethyl-4-methyIpiperazinyl, 2-(4-methylpiperazin-1 -yhethyl, 1-methyl-
4-propylpiperazinyl, 1-cyclopentyl-4-methylpiperazinyl, 1 -benzyl-4-
methyl-1,4-diazepanyl! or 1 -benzyl-4-methylpiperazinyi,
and pharmaceutically usable salts and stereoisomers thereof, includ-
20 ing mixtures thereof in all ratios.
6.  Compounds according to one or more of Claims 1-5 in which
Het' particularly preferably denotes piperazyl, morpholinyl, piperidinyl,
pyrrolidinyl, furanyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, benzo-
triazylyl, benzofuranyl, 2,3-dihydrobenzoxazolyl, benzoxazolyl,
dihydrobenzofuranyl or tetrazolyl, each of which is unsubstituted or
mono-, di- or trisubstituted by A and/or (CHa).Ar.
30
7. Compounds according to one or more of Claims 1-6 in which
Het? particularly preferably denotes pyrrolidinyl, morpholinyl, piperi-
dinyl or piperazinyl, each of which is unsubstituted or mono- or di sub-
25 stituted by Hal, OH, OA A and/or =0.

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



1- (3, 4- O - 2i+ qui nol i n-1-y1) - 2-[10- (or phol i ne-
4- f:ar bo%g@?fﬂ%’(ﬁ?ﬂydr 0- 1H- benzo[ b] [ 1, 6] - napht hyri di n- PCY{EP240R4PERE
"A85" 1-(2, 3-Di hydrobenzo- 1, 4-oxazi n- 44§ 1) - 2410-

(nor phol i ne- 4-carbonyl) - 3, 4-di hydro- 1H )

benzo[ b] [ 1, 6] napht hyri di n-2-yl j et hanone " A86

N- ( 5- Chl or o- 2- net hgxyphenyl) - N-met hy1-2110- _

(mor phol i ne- 4- car Bony ! ??@%&-'ﬂt”ﬂ?'ﬁjgﬁtﬂhﬁny% OA'?" OH;

benzo[ b] [ 1, 6Thaphityr edhted 1] hacal e gPP 87

N- (5- Chl or o- 2- met haxypheny1) - N-net hyl- 2- -

(mor phol i ne- 4-car5’ony£ﬂ9¥n<3tes-l'dilah§idro- 1+ .

benzo[ b] [ 1, 61naphtayss di n- 2- acet am de . . . i . i

2- (4- €hl or opheny1)™ Qé( %ﬂ%ﬁeﬁd%ﬁﬁy”iﬁragymﬁywperazmvﬁ 1-methylpipera

| per azi ne- 1-car bony 13ng}, 4-éthpydliqsthiiviperaziny|, 2-(4-methylpiperazin-1-yl=.
Eenzo[ b] [ 1, 6] napht hyri d?n- 2- yP} acet y{(_’grﬁ no%-K‘- rgetrﬁyﬁ X&e‘g ani de VBz
2- (4- Chl or opheny1) - 2- thy], ﬂem@ifmﬂ‘lh}ymbp}mrayﬂnyh 1-cyclopentyl-4-methyl-

| perazi ne- 1- carbonyll- - |h_ro-é : A 4

Eenzo[ b] [ 1, 6] napht hyr ‘&%Ff? XH ﬁ@@? F%m%y'-w diqapAnyter hvegayl-4
methylpiperazinyl,

10 Het' particularly preferably denotes piperazyl, morpholinyl, piperi-
dinyl, pyrrolidinyl, furanyl, thienyl, pyrrolyl, imidazolyl, pyrazo-
lyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimi-
dinyl, triazolyl, benzotriazylyl, benzofuranyl, 2,3-dihydrobenz-

15 oxazolyl, benzoxazolyl, dihydrobenzofuranyl or tetrazolyl, each
of which is unsubstituted or mono-, di- or trisubstituted by A
and/or (CHz)Ar,

Het? particularly preferably derotes pyrrolidinyl, morpholinyl,

piperidiny! or piperazinyl, each of which is unsubstituted or

20
mono- or disubstituted by Hal, OH, OA A and/or =0,
and pharmaceutically usable salts and stereoisomers thereof,
including mixtures thereof in all ratios.
v 25 9.  Compounds according to Claim 1 selected from the group
No. Name and/or structure
"A1" N-(5-Chloro-2-methoxyphenyl)-2-[10-(4-methyl-
30 piperazine-1-carbonyl)-3,4-dihydro-1H-benzo [b][1,6]

naphthyridin-2-ylJacetamide
"A2" (2-Benzyl-1,2,3 4-tetrahydrobenzolb][ 1 ,6]naph-
thyridin-10-yl)-(4-methylpiperazin-1-yhmethanone
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2-(2-{1034-(2- roxyet hyl) pi perazi ne- 1- carbonyl | -
3, El- di hyé’“ﬁ%é‘ﬁ?@%ﬂg?*ﬁzo[ bl [ 1, 6] napht hyri di n- 2-y1} -
acetyl am no) - N- net hyl - 2- phenyl acet am d&17 -
N-(5-Chloro-2-trifluoromet hoxyphenyl)-2-{1044-(2-
hydr oxyet hyDpi per azi ne- 1- car bonyl | - 3, 4- di hydr o- 1I1—I-?ﬁ

PCT/EP2009/007930

Rf?go[cm E)r106]2n et WY . hx)@'pege;:ﬂn@j—ca;rbonyl)-3,4—dihydro-
benz0[b]|[ 1 6] PSP R vrdin 2-i}2-phenyiamino-
{2-[2-(1H Benz -2-yl)ethyll -1, 2etBadonhet r a-
hydr obenzo[ b] [ R0~y HHA-( 2- hydroxy-
et hyl ¥pi per azi t h@ngnkhloge6-methoxyphenylamino)-1-110-(4-
hyclr obenzof o] [ 1, 6f naprit 1 0 e HE Y17 SR syt benzo-
et hyppi per azi nt 1- yl ] met hanone [b§8.6]naphthyridin-2-yllethanone
"A5" 4-{2-[10-(4-Methylpiperazine-1-carbonyl)-3 4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yi]-2-oxo-
10 ethylamino}benzonitrile
£ "AG" 3-{2-[10-(4-Methylpiperazine-1-carbonyl)-3,4-
" dihydro-1H-benzo[b][1,6]naphthyridin-2-yl]-2-
oxoethylamina}benzonitrile
15 "AT7" N-(5-Chloro-2-methoxyphenyl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yllacetamide
"A8" (2-Benzyl-1,2,3,4-
20 tetrahydrobenzo[b][1,6]naphthyridin-10-y1)-
morpholin-4-yimethanone
"AQ" N-(3-Chlorophenyl)-2-[10-(morpholine-4-carbonyl)-
3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
£ acetamide
= T "A10" N-(2-Methoxyphenyl)-2-[10-(morpholine-4-carbonyl)-
3,4-dihydro-1H-benzofb][1,6]naphthyridin-2-yi]-
acetamide
"A11" N-(5-Chloro-2-methylphenyl)-2-[10-{morpholine-4-
30 carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yllacetamide
"A12" | N-(2-Methoxy-5-methylphenyl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
35 2-yilacetamide




N- ( 5- Chl or obenzot hi azol - 7-y1) - 2-{1014- ( 2- hydr oxy-
et hyl ) pi Bér229/p@5%- car bonyl ] - 3, 4-di hydro- 14+ _ PCT/EP2009/007930
benzo[ b] [ 1, 6] napht hyri di n-2-yl | acet am figg _ Acetic acid

4-chl oro- 2- (2-{1044- ( 2- hydr oxyet hyl ) -
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ethanone

"A19" 4-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-
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benzonitrile
“A20" 3-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}-2-oxoethylamino}-

A
N

25

benzonitrile
"A21" 3-{2-[10-(Morpholine-4-carbonyl)-3,4-dihydro-1H-
30 benzo[b][1,6]naphthyridin-2-yl]-2-oxoethylamino}-

benzonitrile
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carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
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chloro-2-methoxyphenyllacetamide

"A27" N-(5-Chloro-2-methoxyphenyl)-2-[10-(piperazine-1-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-

2-yljacetamide

"A28" | N-(5-Chloro-2-methoxyphenyl)-2-[10-(4-cyclopentyl-
piperazine-1-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl]lacetamide

"A29" N-(5-Chloro-2-methoxyphenyl)-2-[10-(4-propyl-
piperazine-1-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJacetamide

"A30" 2-[10-(4-Benzylpiperazine-1-carbonyl)-3,4-dihydro-
1H-benzo[b][1,6]naphthyridin-2-yl}-N-(5-chioro-2-

methoxyphenyl)acetamide
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"A31" | 3-(2,4-Dichlorophenyl)-1-[10-(4-methylpiperazine-1-
carbonyi)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yljpropan-1-one
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"A32" | 3-(2,5-Dimethoxyphenyl)-1-[10-(4-methylpiperazine-
1-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naph-
thyridin-2-yljpropan-1-one
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3-(2,5-Dimethoxyphenyl)-1-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
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3-(3-Chlorophenyl)-1-[10-(morpholine-4-carbonyl)-
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N-(5-Chloro-2-ethoxyphenyl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-

2-ylJacetamide
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2-{7-Bromo-10-(morpholine-4-carbonyl)-3,4-dihydro-
1H-benzo[b][1,8]naphthyridin-2-yi]-N-(5-chloro-2-

methoxyphenyl)acetamide
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N-(2,3-Dihydrobenzofuran-7-yl)-2-[10-(morpholine-4-
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2-yljacetamide
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"A47"

N-(4-Chloropyridin-2-yl)-2-[10-(morpholine-4-
carbonyi)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-

2-yllacetamide
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"A4811

N-(5-Chlorobenzofuran-7-yl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-

2-yllacetamide
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N-(5-Chloro-2-isopropoxyphenyl)-2-[10-(morpholine-
4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]-
naphthyridin-2-yllacetamide
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N-(5-Chloropyridin-3-yl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yllacetamide
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N-(5-Chloro-2-methoxypyridin-3-yl)-2-[10-
(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yllacetamide
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N-(5-Chloro-2-ethoxypyridin-3-yl)-2-[10-(morpholine-
4-carbonyl)-3,4-dihydro-1H-benzo[b][1,6]-

naphthyridin-2-yllacetamide
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2-yl}-2-oxoacetamide
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benzo[b][1,6]naphthyridin-2-yl}-2-oxocacetamide

15 "AS7T" {2-[(5-Chlorobenzofuran-7-ylamino)methyl]-1,2,3,4-

tetrahydrobenzo[b][1,6]naphthyridin-10-y[}-[4-(2-
hydroxyethyl)piperazin-1-yljmethanone

"A58" 4-Chloro-2-({10-[4~(2-hydroxyethyl)piperazine-1-

carbonyl]-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-

20 2-yimethyl}amino)benzonitrile
"A59" Methy! 4-chloro-2-({10-[4-(2-hydroxyethyl)-
piperazine-1-carbonyl]-3,4-dihydro-1H-benzo[b][1,6]-
- 05 naphthyridin-2-ylmethyl}amino)benzoate
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30 hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-

benzolb][1,6]naphthyridin-2-yl}acetamide
"AB2" N-(5-Fluoro-2-methoxyphenyl)-2-{10-[4-(2-hydroxy-
ethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-benzo-
35 [b][1,6]naphthyridin-2-yl}acetamide
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N-(5-Chloro-2-methoxyphenyl)-2-{10-[4-(2-piperidin-
1-ylethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetamide
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N-(5-Chloro-2-methoxyphenyl)-2-{10-[4-(2-dimethy!-
aminoethyl)piperazine-1-carbonyl}-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yllacetamide
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N-(5-Chloro-2-methoxyphenyl)-2-{10-[4-(2-
morpholin-4-ylethyl)piperazine-1-carbonyl]-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
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N-(5-Bromo-2-methoxyphenyl)-2-{10-[4-(2-hydroxy-
ethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,8]naphthyridin-2-yl}acetamide
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1-(6-Chloro-2,3-dihydrobenzo-1,4-oxazin-4-yl)-2-{10-
[4-(2-hydroxyethyl)piperazine-1-carbonyl]-3,4-
dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}ethanone
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N-(5-Chloro-2,4-dimethoxyphenyl)-2-{10-[4-(2-
hydroxyethyl)piperazine-1-carbonyl}-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJacetamide
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N-(3-Chloro-4-methoxyphenyl)-2-{10-[4-(2-hydroxy-
ethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetamide
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"A8Q" N-(3,5-Dichloro-2-methoxyphenyl)-2-{10-[4-(2-
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benzo[b][1,6]naphthyridin-2-yl}acetamide
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30 {10-[4-(2-hydroxyethyl)piperazine-1-carbonyl}-3,4-

dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
acetamide

"A82" N-{6-Chloro-3H-benzotriazol-4-yl)-2-{10-[4-(2-

35 hydroxyethyl)piperazine-1-carbonyl}-3,4-dihydro-1H-

benzo[b][1,6]naphthyridin-2-yl}acetamide
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" PCT/EP2009/007930
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"849" N (1- Mefhyl pi pefidin-4-y1)-2-(6-chloro-2Hc
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napht hyri di ne- LO- car boxam d
N Fl- Met hyl pi peri di n- 4 y1)- g)e(r%gg) i Rpphtysding-yigthanone
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[ b] [ 196] napht hyr i di ne-[10- car boxami de "

1- (5- Chl or o- 2- hydr oxypheny 14 -Céftl@yé)n%ﬂ@bwFﬁ’e'lhlbenzo[b]ﬁ 6]-
naphthyridin-2-yllethanone

!IA85II

10

1~(2,3-Dihydrobenzo-1,4-oxazin-4-yl)-2-[10-
(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yllethanone

“A86II

LN
& i)
i ;

N-(5-Chloro-2-methoxyphenyl)-N-methyl-2-{10-
(morpholine-4-carbonyl}-3,4-dihydro-1H-
benzo[b][1,8]naphthyridin-2-yljlacetamide

1 5 IIA87II

N-(5-Chloro-2-methoxyphenyl)-N-methyl-2-[10-
(morpholine-4-carbonyl}-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJacetamide

HB1 n

methylacetamide

2-(4-Chlorophenyl)-2-(2-{10-[4-(2-hydroxyethyl)-
20 piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetylamino)-N-

‘B2" 2-(4-Chlorophenyl)-2-(2-{10-[4-(2-hydroxyethyl)-
£ piperazine-1-carbonyl]-3,4-dihydro-1H-
b 25 benzo[b][1,6]naphthyridin-2-yl}acetylamino)-N-
methylacetamide
‘B3” 2-(2-{10-[4-(2-Hydroxyethylpiperazine-1-carbonyl]-

3,4-dihydro-1H-benzo[b][1,6]naphthyridin-2-yl}-
30 acetylamino)-N-methyl-2-phenylacetamide

“B4ll

N-(5-Chloro-2-trifluoromethoxyphenyl)-2-{10-[4-(2-
hydroxyethyi)piperazine-1 -carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-ylJacetamide

35
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ethyl)piperazin-1-ylJmethanone

“‘B7” [2-(1H-Benzoimidazol-2-ylmethyl)-1,2,3,4-tetra-

hydrobenzo[b][1,6]naphthyridin-10-yl}-[4-(2-hydroxy-
ethyl)piperazin-1-ylimethanone

‘B8" N-(5-Chlorobenzothiazol-7-y!)-2-{10-[4-(2-hydroxy-

ethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-

benzo[b][1,6]naphthyridin-2-yl}lacetamide
15 ‘BY” Acetic acid 4-chloro-2-(2-{10-[4-(2-hydroxyethyi)-
piperazine-1-carbonyl]-3 4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetylaminc)benzyl

10

P

ester

20 “B10 N-(5-Chloro-2-hydroxymethylphenyl)-2-{10-[4-(2-

hydroxyethyl)piperazine-1-carbonyl]-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetamide

‘B11" | {2-[5-(6-Chloro-2-methoxyphenyl)-1,2,4-oxadiazol-3-

e ylmethyl]-1,2,3,4-tetrahydrobenzolb][1,6]naph-

thyridin-10-yl}-[4-(2-hydroxyethyl)piperazin-1-ylJ-

methanone

‘B12" | 2-{1 0-[4-(2-Hydroxyethyl)piperazine-1-carbonyl]-3,4-

dihydro-1H-benzo[b][1,6]naphthyridin-2-y[}-N-

30 phenylacetamide

“B13" | 2-{10-[4-(2-Hydroxyethyl)piperazine-1 -carbonyl]-3,4-

dihydro-1H-benzo[b][1,6]naphthyridin-2-y{}-N-(2-

triflucromethylsulfanylphenyl)acetamide

35
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gjer:_;epar ation of| a" i clamdh({5-Chiforo-2-methyisulfanylphenyl)-2-{10-[4-(2-
hydroxyethyl)piperazine-1-carbonyl}-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yl}acetamide
15 ‘B18" [4-(2-Hydroxyethyl)piperazin-1-yl]-[2-(5-methyl-
amino-1,3,4-oxadiazol-2-ylmethyl)-1,2,3,4-
tetrahydrobenzo[b][1,6]naphthyridin-10-yl]-
methanone
0 “B19” N-(1-Methylpiperidin-4-yl)-2-(4-chloro-3H-imidazo-
[4,5-c]pyridin-2-yImethyl)-1,2,3,4-tetrahydrobenzo-
[b][1,6]naphthyridine-10-carboxamide
‘B20 N-(1-Methylpiperidin-4-yl)-2-[5-(5-chloro-2-methoxy-
phenyl)-1,2, 4-oxadiazoi-3-ylmethyl]-1,2,3 4-tetra-
25 hydrobenzo[b][1,6]naphthyridine-10-carboxamide
‘B21" | N-Biphenyl-3-yl-2-{10-[4-(2-hydroxyethyl)piperazine-
T-carbonyl]-3,4-dihydro-1H-benzolb][1,6]-
naphthyridin-2-yl}acetamide
30 “B22” N-(1H-Benzotriazol-5-yl)-2-[(5-chloro-2-methoxy-
phenylcarbamoyl)methyl]-1,2,3,4-tetrahydrobenzo-
[b][1,8lnaphthyridine-10-carboxamide
"B23” {2-[2-(3-Chloropheny!)-2H-pyrazol-3-yimethyl]-
35 1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridin-10-y}}-
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oxadiazol-2-ylmethyl]-1,2,3,4-tetrahydro-

15, where the gi-seaseteo-be treated is a tumpur of the blood apd
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to 9 and/ or physigingteatlyr—acceptable salts and solvates thereof for
the prepara- 25tith of N-(tMethyiRiperidigr-vire- [ﬁr@a@h@ﬁrzme’fﬁ@ﬁbws
where a therapeuti- cgllyhgffire t he
formula | is adm ni stere% ﬁggor%)?{ﬁétggg%mﬁm o’ ’g:‘]‘ghéﬁaand a
conmpound fromi|the gr oyp lly)drobemza!g}éh 6ﬂrm1:é1mlhw1d|mmd01-@rb®xarﬂﬂdean dr ogen
recep% r nmodul & ,,u/ d Ef or—mppdul ator —.4) cytotpxic
agent /°5) antilp g% N/@ M&gﬁfp'%' 'EF‘EMWZ reflerar Hrignder ake
i nhibitor, 7) HI\/G CoA reducq,ﬁﬁﬁszbl b se inhjbitor,
9) reverse transcriptase inhibitor W@ EH(W ﬁtbhde_url\{%tﬁég}%oggney S
i nhibitors. 3§ benzo[b][1, 6]naphthyrldme 10-carboxamide
‘B29” | N-(2-Dimethylaminoethyl)-2-[5-(5-chloro-2-methoxy-
20 phenyl)-1,3,4-oxadiazol-2-yImethyl]-1,2,3,4-tetra-
hydrobenza[b][1,6]naphthyridine-10-carboxamide
‘B30 [5-(5-Chloro-2-methoxyphenyl)-1,3 4-oxadiazol-2-
ylmethyl]-{2-({2-[5-(5-chloro-2-methoxyphenyl)-1,3 4-
oxadiazol-2-ylmethyl}-1,2,3,4-tetrahydro-
25 -
benzo[b][1,6]naphthyridine-10-carbonyl}amino)-
ethylldimethylammonium
‘B31” N-(2-Methoxyethyl)-2-[5-(5-chloro-2-methoxy-
phenyl)-1,3,4-oxadiazol-2-yImethyl]-1,2,3 4-tetra-
30 hydrobenzo[b][1,6]naphthyridine-10-carboxamide
‘B32” N-Ethyl-2-[5-(5-chloro-2-methoxyphenyl)-1,3,4-

benzo[b][1,6]naphthyridine-10-carboxamide
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HBSB"

N-(1-Methylpiperidin-4-yl)-2-[5-(5-chloro-2-
methoxyphenyl)-1,3,4-oxadiazol-2-ylmethyl]-1,2,3,4-
tetrahydrobenzo[b][1,6]lnaphthyridine-10-

carboxamide

NBS4”

N-(1-Methylpiperidin-4-yl})-2-{2-[N'-(5-chloro-2-
methoxybenzoyl)hydrazino]-2-oxoethyl}-1,2,3,4-
tetrahydrobenzo[b][1,6]naphthyridine-10-

carboxamide

HBSS"

N-(4'-Amino-5-fluoro-4-methoxybiphenyi-3-yi)-2-[10-
(morpholine-4-carbonyl)-3,4-dihydro-1H-
benzo[b][1,6]naphthyridin-2-yljacetamide

“836”

2-{2-[5-(5-Chloro-2-methoxyphenyl)-1,3,4-oxadiazol-
2-yilethyl}-1,2,3,4-tetrahydrobenzo[b][1,6]-
naphthyridin-10-yl)morpholin-4-ylmethanone

"837"

N-(1-Methylpiperidin-4-yl)-2-[2-(2-amino-5-chloro-
phenylcarbamoyl)ethyl}-1,2,3,4-tetrahydro-
benzo[b]1,6]naphthyridine-10-carboxamide

11838”

N-(1-Methylpiperidin-4-yl)-2-[3-(5-chloro-2-methoxy-
phenyhpropionyl]-1,2,3, 4-tetrahydrobenzo[b][1,6]-
naphthyridine-10-carboxamide

HBSQII

2-[5-(5-Chloro-2-methoxyphenyl)-1,3,4-oxadiazol-2-
ylmethyl]-1,2,3,4-tetrahydrobenzo[b][1,6]naph-
thyridine-10-carboxamide

‘B40

N-(1-Methylpiperidin-4-yl)-2-[(E)-3-(5-chioro-2-
methoxyphenyl)acryloyl]-1,2,3,4-tetrahydro-
benzo[b][1,6]naphthyridine-10-carboxamide

IIB41”

5-Chloro-2-methoxybenzyl 10-(1-methyipiperidin-4-
ylcarbamoyl)-3,4-dihydro-1H-benzo[b][1,6]-
naphthyridine-2-carboxylate
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“B42"

N-(2-Fluoroethyl)-2-[(5-chloro-2-methoxyphenyl-
carbamoyl)methyl]-1,2,3 4-tetrahydrobenzo[b][1,6]-
naphthyridine-10-carboxamide

‘IB43"

N-(Tetrahydropyran-4-vi)-2-[(5-chloro-2-methoxy-
phenylcarbamoyl)methyl]-1,2,3 4-tetrahydrobenzo-
[b][1,6]naphthyridine-10-carboxamide

“B44”

N-(1-Methylpiperidin-4-y!)-2-[1-(5-chloro-2-methoxy-
phenyl)-2-oxopyrrolidin-3-ylmethyl]-1,2,3,4-tetra-
hydrobenzo[b][1,6Inaphthyridine-10-carboxamide

“B45”

N-(5-Chloro-2-methoxyphenyl)-2-[10-(4-dimethyl-
aminopiperidine-1-carbonyl)-3,4-dihydro-1H-benzo-
[b][1,6]naphthyridin-2-ylJacetamide

1(846”

N-(1-Methylpiperidin-4-y!)-2-((S)-7-chloro-2,3-
dihydrobenzo-1,4-dioxin-2-ylmethyl)-1,2,3,4-tetra-
hydrobenzolb][1,6]naphthyridine-10-carboxamide

“847"

N-(2-Oxopiperidin-3-yi)-2-[(5-chloro-2-methoxy-
phenylcarbamoyl)methyl]-1,2,3,4-tetrahydrobenzo-
[b][1,6]naphthyridine-10-carboxamide

“848”

N-(1-Methylpiperidin-4-yl)-2-(6-chlorochroman-3-yl-
methyl)-1,2,3,4-tetrahydrobenzo[b][1,6]-

naphthyridine-10-carboxamide

‘(849"

N-(1-Methyipiperidin-4-yl)-2-(6-chloro-2H-chromen-
3-yimethyl)-1,2,3,4-tetrahydrobenzolb][1,6]-

naphthyridine-10-carboxamide

“‘B50

N-(1-Methylpiperidin-4-yl)-2-(6,8-dichloro-2-oxo-2H-
chromene-3-carbonyl)-1 ,2,3,4-tetrahydrobenzo-
[b][1,6]naphthyridine-10-carboxamide

H851’l

1-(5-Chloro-2-hydroxyphenyl)-2-[10-(morpholine-4-
carbonyl)-3,4-dihydro-1H-benzo[b][1,6]naphthyridin-
2-yllethanone
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“852”

[2-(2-Chloropyridin-4-ylmethyl)-1,2,3,4-tetrahydro-
benzol[b][1,6]naphthyridin-10-yl[Jmorpholin-4-yl-

methanone

I‘BS\?’”

N-Piperidin-3-yl-2-[(5-chioro-2-methoxyphenyl-
carbamoyl)methyl]-1,2,3,4-tetrahydrobenzo[b][1,6]-
naphthyridine-10-carboxamide

IIBS4IJ

N-(1-Methylpiperidin-4-yl)-2-[2-(5-bromo-2-
methoxyphenyl)thiazol-4-yimethyl]-1,2,3 4-tetra-
hydrobenzo[b][1,6]naphthyridine-10-carboxamide

{KB55”

N-(1-Methylpiperidin-4-yl)-2-[2-(5-bromo-2-methoxy-
phenyl)thiazol-4-yimethyl]-1,2,3,4-tetrahydrobenzo-
[b][1,6]naphthyridine-10-carboxamide

{(856”

{2-[2-(5-Chloro-2-methoxyphenyl)pyridin-4-yimethyl]-
1,2,3,4-tetrahydrobenzo[b][1,6]naphthyridin-10-yl}-

morpholin-4-ylmethanone

l(BS?!I

N-(1-Methylpiperidin-4-yl)-2-(5,7-dichloro-8-hydroxy-
quinolin-2-ylmethyl)-1,2,3,4-tetrahydrobenzo[b][1,6]-
naphthyridine-10-carboxamide

and pharmaceutically usable salts and stereocisomers thereof, includ-

~ing mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | and

pharmaceutically usable salts, and sterecisomers thereof, character-

ised in that a compound of the formula Il
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12.

13.

- 132 -

in which R?, R®, R*, R® and p, have the meanings indicated in Claim 1,

is reacted with a compound of the formula Il or formula IV

R,

Z-

X
Y
- TERRY

in which
R',m, D, Z, X and Y have the meanings indicated in Claim 1 and L is

a halogen, tosylate, mesylate or triflate,
and/or a base or acid of the formula | is converted into one of its salts.
Medicaments comprising at least one compound of the formula |

according to Claim 1 to 9 and/or pharmaceutically usable salts and

stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adj_uva_nts.

Use of compounds according to Claim 1 to 9 and pharmaceutically
usable salts, solvates, tautomers and stereoisomers thereaof, including
mixtures thereof in all ratios, for the preparation of a medicament for
the treatment of diseases in which the inhibition, regulation and/or
modulation of phosphodiesterase or lysophospholipase autotaxin

plays a role.

Use of compounds according to Claim 1 to 9 for the preparation of a

medicament for the treatment and prophylaxis of cancer diseases.
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15.

16.

17.

18.
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Use according to Claim 13, where the cancer diseases are associated
with a tumour from the group of tumours of the squamous epithelium,
of the bladder, of the stomach, of the kidneys, of head and neck, of
the oesophagus, of the cervix, of the thyroid, of the intestine, of the
liver, of the brain, of the prostate, of the urogenital tract, of the lym-

phatic system, of the stomach, of the larynx and/or of the lung.

Use according to Claim 14, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, ovarian carcinoma, glioblastomas and

breast carcinoma and colon carcinoma.

Use according to Claim 15, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 16, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Use of compounds of the formula | according to Claim 1 to 9 and/or
physiologically acceptable salts and solvates thereof for th_e prepara-
tion of a rhedic':al"r.ient 'fo.r' t.he treatmen.t of tu.mours where a therapeuti-
cally effective amount of a compound of the formula I is administered
in combination with radiotherapy and a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase
inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) other angiogenesis inhibitars.



