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WD 2008/ 148449 PCT/ EP2008/ 003696 -1

2- 0X0- 3- BENZYLBENZOXAZCOL- 2- ONE DERI VATI VES AND RELATED

COVPQJNDS AS MET KI NASE | NHI Bl TORS FOR THE TREATMENT
B’e&/ﬂdﬁ% BACKGROUND OF THE | NVENTI ON 5 The gdiyigibasiinzeos

had obj ect of finding novel compounds having

val uable properties, in par ti'cul ar those which can be

used for the preparation of nedicanents. 10 The

present invention relates to conmpounds and to the use

20bxCQRRURESEN AoRa ¥hi-6 o Brk A PYEd @p He@Atdratb@¥bunDs as

MandIassimdul edtoan ik shrgmakatMEansguctiars by ki nases,

in particular tyrosine kinases and/ or serine/threonine
ki nases, plays a role, furthernore to pharmaceutica
conposi tions which conprise 15 these conpounds, and to

i PACREROUND QPTHEIRVENIONT, CLIar "t he pr esent

I d
cotFRnEntcn Gad the Shigel TiRg ﬁﬁve'@émm@ﬁﬁ%wae ypluable
m’ﬁ%ﬁérh@é‘ ﬁfpa‘fﬂlcgﬂé‘ tho§Q wWHIGHEEN ‘E:b' Wedhsr W pled ng n of

pl ays a role. he principal nechanis
cemadicamentsul at| on |s effected is through the
transduction of extracellular signals across the
menbrane that 25 in turn nodul ate bi ochem cal pathways

Wi tmbrbrta-@@ntqsbénud?r R&68 to Eeﬁrrmhnls aMdi 18'thé RRETEdh%pounds

one course y i ntracel |l ul ar si gnal S are
pr bpebichetiie mlmbmomor@matmn andior evadudaticrsad signal transauction

in.a,cellular se i tra
cabklieses I rrERRE Bgeh e st A Por s RTEH AR Kinases,
t
582 e RuherRGiH AN ool Qiribesiflorld AR Afprise
octhﬁse orepounds ranidytodhe sisei ofdhe chmpaninde foothet iyeatsiant of
resj dues, ,and roteln ki nases have t herefore been

cl E’&Sﬁ'gﬁu‘iﬁﬂ ¥REPFS-speci ficity of phosphorylation
Si ®pafticBlarSHig pﬂ%@éhf ROBAIT (IRRSES cBftboundsid'® the use of

ki nases. Since phosphorylation is such a ubi quitous
pr ooamouﬁasum wihich thel inkibitico, $egtdatlme ahdicamadhdatiory pésignal

ar ?ra ng’(l&/n I':n? Melf?(?nca%% r%ys a role

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signais are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as weli as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within cells and since celiular phenotypes are largely influenced by the
activity of these pathways, it is currently believed that a number of disease
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activity of these pathways, it is currently believed
that a nunber of di sease WO 2008/ 148449

%/ZEE?IQQ@?OO%% -2 states and/or diseases aper/Ep2008/003696
attributable to either aberrant activation or

functional nutations in the nbfécul ar conponents of
ki nase cascades. Consequently, considerable attention
has been devoted to the characteri 5 sation of these

Dot GRERRUTT ARudar B tifiel AuBREH difkifiar

al . fuRbtismal m@ationd @1 thie. moRRAGr oﬁﬁip&%ﬂgﬁﬂkmaﬂa gascades.
of the receptor tyrosine kinase Met in
c%@me@tlan@onmﬁrﬁh@ aiderdion hasg been dBMWPSﬂPltBﬂ characteri-

ar SHSERT BERR BreRtishd GBRuAEPHR 3R bl BULjERe ik
23, adWity (Bt a @&Wsé@%ﬁ%@&n(@@@éﬂheﬁbeet ahlﬁhatrrm sU1
1274 described therein, a pyrrole-indoline conpound,

i s PuRrenti2000y 88u229#278).f or conbating cancer. 15
Anot her Met ki nase inhibitor for cancer therapy is
described by J.G Christensen et al. in Cancer Res.

200Bse filé 2Fthe reteptetyradinaikinaee Metrindiuntarkbnesgenesis and
i nhi bitor_for conbating cancer is reported by H Hov et

al .therpassibility of inbibitien oREKHa thepaleryte prowkiestagippendent
(208 o S RSy A e A0 ko Vol 20, Mo

Cc- \&1,.pddesi 3BIUEIT® (2004, TR diHisitbrt g €274 HBeéridddthensin, a
Met nake a considerabl e contribution to the nali ghant

pr dOEEleddaling eampewidds pptentialy: skitakig der eembaiing cancer.

ex

coanA;@%tﬁSS%%' rLQ p'gﬁﬂtS rlcéﬁlcgﬂﬁlﬁ%w cgéﬁ%égéd%?‘} bor
nodDhadtenséyedbl. b @aﬁdepRegnz@% 188(2$), 7Te46igmses and/ or
serine/ threonine kinases, in parti cul ar Met Ki nase,

i s A Ratherdyeosing kinase inhibitorfar cgm.baang cABce isgeperted by
'nvlqnlng'étP?’Qn #Im'&%?d% £8r hggggr h V! w éééé;?@ﬁ&‘@ﬁom The

accor nven I'én an
va: ctt&bb@.trliIhE’Hgaeeﬁm e: uialbimaérﬁ\rameva difedbed against the HGF
tol- erated
receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an
aim of the present invention.

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

The present invention specifically relates to compounds of the formula |

which inhibit, regulate and/or modulate signal transduction by Met kinase,
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The present invention specifically relates to conpounds
of the formula I which inhibit, regulate and/or

j gnal transduction by Met kinase, P2008/003696
R B IR o008/ 003606 - 5 (o CoNpoSi | PeT ez
conpri se these conpounds, and 3o processes for the use
thereof for the treatnent of Met kinase-induced

di seases and com plaints, such as angi ogenesi s,

o 18 hroebRIBYS v fe Ebbiog ThEK: BaBl a8, AREREoRRsaey for
natihe ase desredbeforthe freathenofdMbt Kinagestducyd diséasus andl com-
di abetic retino- pathy, inflammtory di seases,

ar PHANtS; sUch as GRBILGEDess; BaBesTs turgewiiertiation naiemth @ng,

noRTARHRRBA. AlteAlsclBidRls, BElibr diedsERogich a¥ BHfndueed, g
di sefsifer ddgerepationnonersidal sebvabeuRtisation hat Matktic retino-
di seases, cirrhosis, diabetes and di seases of the bl ood

vepathys inflanamatary digaasesyaghdtis dhiosahngis, tfipresig, glpmaryice

¢ TP dipyride st AR sk Bey Tési8bgts Akdihg Hegg frans-
Thegmt selection, HABtELYIiL Hdd48e s Emiosiyéased slutkaarinfundspdtom,

urogenital, |ynphatic system stomach, |aryngeal and
| udlpocauteimmae diseasesdrindosis diahetes apd diseasesaidhe blood

3??_%%%;3% %‘85 ﬁ%;%@ﬁé%@fﬁ?@%ﬁf@viﬂ@?ﬁﬁfﬁﬁﬁﬁ? ii}_@ﬁﬂhiajf-i on

treatment of dis- eases in connection w th unregul ated
or S@lid tumeus, i pariowardaskgiowing tumaursy ganibereatediwith Met

co y he. formul.a.l I b l.oyied, i :
¢ BRREfrBlrolso tngRh BBlf nimBAR Bolle RoRtBuBiBlineloid Brain.
t hardgunital dyrphatic pstei, shahash Safmgesapand uny earcioma,
additive or synergistic effects in certain existing
caicdyding dung adengraseinomadand soal-¢all luBg §ar@Nemst or e

the efficacy of certain existing cancer chenotherapies
and radi ot herapi es. 30 The conpounds of the fornula I

caThkeysrebentiaventivh isdiécted td pocessesidraie rédlation, modula-
i nvestigation of the activi or expression of t

ki Has &r inibisigaiafiMet, kinasfegnr%@ PrRvantion and/gr tg@amw%t@f dis-

| k488 o HdRE G REL8 Slufl RBRRL Pess astry.

acpartiduyar, e compounds of the formula | can also be empioyed in the
treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy
of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregulated or disturbed Met kinase activity.

It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-
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It can be shown that the conpounds according to the
i nvention have an anti proliferative action in vivo in

pl ant tumour nodel. The com WO 2008/
%‘3@%{}8@@003696 -4 pounds according to the In@@:ﬁ?@osmosﬁ%
are administered to a patient-Having a
hyperproliferative di sease, for exanple to inhibit
tunour growh, to reduce inflammation associated with
a lynphoproliferatiyve.dis t0|nh|b|ttran 5. pl ant
" o] BRUNETAGTorH I Yo e TG irg ACmIB tTep 10  Retidy Pt 2
et Ch%ﬂétgrﬁﬁ&'atﬁé UhscBREPRIFRIBNTHIE t& iﬂiﬁlﬁp{&nélﬂ* growth, to reduce
prophyl actic or therapeutic purposes. used herein,
t helnflemmamoreassmrmtédwﬂtma anplmopreﬂbwat\te disease, to inhibit trans-
prevI ﬁ an of dis ses l%\i]ndtregnf re ex St’ljhgp
conbB®f! §°“°|Fh%f B‘Flér\? 3l daprage; gy fo '%ﬁ%ﬁ e&ﬁ"r? epre-
achg @5 | AREYHpOSes. As
to tﬁgeélbcgh?%ventﬁﬁém@)oér%{ "¢ }gﬂ%gfve op B t olf ct{)vgrt
di sesadthefeain, thedeph étreaitrrpﬂrﬁ\/ mused tmere@erdmtbotbfprﬂmﬂmnsqf dis-

D octarenas treinptt & eeistinamsdions” dre prevénton of proli-
Al T griRhi i¥ %‘c}hevbﬂ %g‘ﬁgﬁmm%‘iloﬁrcﬁ thé'%%ﬁwﬁo%rnd& 'E'a%cordlng to the

treatnent of ongoi | seases stabilising o
[ rrpmaen’nm phier tcnmeode\neulamhew{nfm\mmusease] e‘opaxarepte toTrevent

For IS GABIte of b PP B L 1 eSO, ST i osis as-

r 0d§t5\:t,|§ted' Wit Hgfd?@Je{Qcﬁ%r sUfderyaBe. Aﬁ@rﬂ%ﬁé&eﬂﬁa compounds are

rabbits; horses, cows, dogs, e'igats etc. Anirmal nodel s
ar eussd forttbe dreatment efxqumom@ dtmasea\bqﬂtalghsmgm improving the
vi di tment of human di sease. The

susﬁlg}ﬂ?é%quqoméfdéﬁﬁgﬁb?&I ar cell to treatnent with

t he conpounds 25 according to the invention can be

determined by in vitro tests. Typically, a culture of

t heTbelhost or patidntroac helomg to anyrmnmmaaan speces, fo example a
i nvent i at. var oncentrati eriod of

1 nerare apStied Raafy REGRS sediie. RELBINEEmig sels ang

| ndng@sERS! rapdRndrsed Ocdv&h'd%g‘s Bh@' aid. WhlmblFH'@:Hb}é are of
bet ween 30" about one hour and one week. I'n vit

t esnter@st&m experamantal dnvastigationg providing a mastel é@n treatment of

fro gfﬁgﬁisanple The viable cells remaining after

the are then counted. The dose varies

dependlng on the specific conpound used, the specific

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired celi population in the target tissue
while the viability of the patient is maintained. The treatment is generally
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35 disease, the patient status, etc. A therapeutic dose

is typically sufficient considerably to reduce the
wolamkasdssel | population in the target tissuepciplofsnossos
the viability of the patient is maintained. The

treatnment is generally WO 20087148449 PCT/ EP200S/ 003696

-5 continued until a considerable reduction has

occurred, for exanple an at | east about 50% r educt i on

' ncbh %i hnﬁluaﬁ 6hsidé g» fioR 1AL JH nfdr example an at
essen Ho HBr e tnaes! red cel s are et ecte t
bo¢b'ast5b60t 50%erddutctiorin the cdll burdiegnahd maynisel gontimured until
pat hway and for detection of interactions between
vaesgestialygimmaore andasiced selisaiedripsted inthe bedyci en-
tists have devel oped suitable nodels or nodel systens,
for exanple cell culture nodels (for exanple Khwaja et
al For id@ficatidy of aGigral §anSdyctiordpdibwaydaidiopidetection of

transgenic animals (for exanPI e Wiite et al., Oncogene,
ZOUltefaCﬁ'OBQ bepyean 76'?‘2‘)‘5 sigpa! rarsdustionAatavayh varous scien-

e A5 lond kifatli Rdtett of ol epbioR, 10 5Riale ol

I atceltui@mdglwdfor(émmﬁle&(mhaaﬁt@hEMSB@I 1987,16, 2783-93) and
Bi ochem cal J., 2000, 351, 15 95-105 The cagnpounds

ac fndeln §f iransaenic nimalsdforaxample WV @eeéab @gcogene 2001,
re%egb§4f?cbr7?) é{‘ e d@t@ﬁﬁiﬁaﬁ&ﬁﬁf‘gglﬂ%lp g@@%1n the signal trans-

transduction ani na

nmodelction basmdeh entetaolingaiomb@m&e@ambeummun ordet ko modu-
appl i cation. Measur enent of the kinase activit

t e@tﬁ.tagéngmr (R PEamele Starhastas a1; MioGeraieal LI 2PtRB5 T
tgeaide) FRBSiond itk REBHEE 1§ Me LRnfEH BETA10] bOsh as

y asing s
hi sse@gmt(;ff@rrteeﬁragmlr@sel&etmdeat sighal trﬁEﬁﬁmeﬁtpath@s in
399, pages 333-338) or the basic nmyelin 25 proteln,

ar @"H@@'@r?ﬂf’é@l" o9l ewire megdels of in (heo? '”éﬁ?éﬁ’ﬁﬂe@s'es mentioned in
Carmg% Ja z, R and Genney, Jr., J.R 1992, J.

Bi ol . em 7, page 14535). For the identification of

ki nase inhibitors, various assay systens are avail - 30

abIN? In scinti]lation proximty assay (Sorg, et al
easyeMent phthe kipasa actiyty lg@ot@chmquwmgw iyell known'to

Tl a0 BLAlGh S5k n thBGr. VLR ¥Es8 s for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al.,, FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Gienney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

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

rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
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phorylation of a protein or peptide as substrate with
yATP is neasured. In the presence of an inhibitory

W%Qﬁ" 439 decreased radi oactive signal, or 35®RpRE 84003696

etectable. Furthernore hom)geneous
time-resol ved fluo- rescence redonance energy transfer
(HTR-FRET) and fl uorescence polari WO 2008/ 148449
PCT/ EP2008/ 003696 -6 sation (FP) technol ogies are

5 onnef D) REHRbIHR ARyl 35 ZsBy metipaf tsis etal. J. of

non-BieioksstiarScrebhing, 2002y19ePhayls use specific
phospho-anti- 5 bodi es (phospho-ABs). The phospho- AB

bi ngsthep hbnlraéloﬁﬁﬁ@ep EQIS/A ak8sy nfetheds ase sp&ifzé phio8ph&Snti-

can be detected by chem | um nescence using a second

per mdm@fmphug"ﬁsédThatnhospbeﬁ\&bmdbcmw trRoplsosphaaylated
2002 ' m, J 10 Th

oo sbpslTalt’ diR,biliria Anbr detested bV hem BT BEsGesce using 2
ti oedBAd %@rbxn&'@ﬁ Boﬁjagsféfo%ﬁtﬁ%heé@gnﬁm GRG%SetOiI 2002,

i nterest include, not limted to

f ol IBdeghem. Ihe conmpounds according to the |nvent| on are
suitable for the treatnent of various conditions where
there is proliferation 15 and/or mgration of snooth

US Gt ré @iré PnaHyodistaddl Asypemdted Wlﬂ'ﬁdiér% Ul&ttlﬁntd’f%ellular prolifera-

intimal layer of a vessel, resulting |n restricted
bl odl@nfartﬂ/\celhdmtgr(aphatos@sThs ebnditions ek interest includes but are

case nt j occl usi ve | esi on Qccel.usi.v

Vs A AP ERd, ECToUPNING: ShE GO A T ERUPE ey ibiegtion are
cor %ﬂﬂéwle%?% feattfernt Tea%Bud tbRs |t|6h§fv\FHerr‘g thei@l i§ pebi¥Etation
st enosi S, eril -anastonati c pr ost hetic r est enosi S,

r es o I‘QIgIatl@ﬂ o’ésmooth mlspleomelbtmﬁlorpnﬂammtory eells into the
the.like SE , I.NHI

Th dOES! IRgRIoel BVESSRlG@sHERg 1 CRels RISTd SoW Prough et ves-

4 53@! Wﬂé%gﬁglﬁltﬁé ch8E of PEBtInNA db@l’ﬂféﬂfe lBERNIEOREIRRR graft
WO 03/079973 A2. Quinoline derivatives are

des vespelar diseapes of inteesb mludeaathleymmr@sm dotdnaey vascular

TR e S RN T S E——
200¢6EX98318, restenosis after angioplasty or stent placement, and the like.

PRIOR ART REGARDING MET KINASE INHIBITORS

Thiadiazinones are disclosed in WO 03/037349,

4 5-Dihydropyrazoles for combating cancer are described in

WO 03/079973 A2.

Quinoline derivatives are described in EP 1 411 046 A1,
Pyrrole-indoline derivatives are disclosed in WO 02/096361 A2.
1-Acyldihydropyrazole derivatives are known from WO 2007/019933.
Pyridazinone derivatives are described in WO 2006/010668.

Substituted 5-phenyl-3,6-dihydro-2-oxo-6H-1,3,4-thiadiazines are known
from WO 2006/010285.
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Pyri dazi none derivatives are described in WD
2006/ 010668. Substi tuted

5 s .30 0- di hydr o- 2- oxo-6H 1, 3, 4-t hi adi azi n
%@9&9}{%@% Com WO 2006/ 010285, WO 2008/ 148449 TCT/EP#08/003696
PCT/ EP2008/ 003696 -7 -7-
3, 6- D hydro- 2-oxo0-6H1, 3, 4-t hi adi azi ne derivatives are
described in W) 2006/010286. In addition, other Mt
ki . nhi hitor from, WD 005/00 607. . WO
S 0oRs DibIdHs 208 Db 1888 e et ss sk cBRdban
2000024660 10266/MARY OF THE | NVENTION 10 The invention

relates to conpounds of the fornula I OR4 R3 " 15
EN RRE=ERLR2R4, inwiich20E E, E,

o 10 20H T G e el Pgs PR e KabWnate 538#@5%5/9&5%07

RlW@Z@QS/UQG‘M@G\N@QGGFSI@HHQES Wehi2bpe/dxrgeligdy 1 or 2
CH2 group(s) may be replaced by 0 and/or NH 25 R3

deW{:2006/02088) nCONH2, ( CH2) nCONHA,  ( CH2) nCONAA' , A,
COA, OH, OA, CONH(CH2) mNH2, ~ CONH( CH2) mNHA,
CONH( CH2) mNAA' ,  CO( CH2) mNH2,  CO( CH2) mNHA,

COSURAMRIRY @tﬁ%gﬁﬂn CH(OH) A, CN, Het, Hal,
CONH( CH2) m\IA(?E%, SOZA, % NH( CH2) miNH2,  NH( CH2) nmiNHA,
NH( CH2) mNAA' |

The invention relates to compounds of the formuia |

O 4

R3 )TE'ZE
R1 R? R4

in which
E,E,E"E" each, independently of one another, denote C or N,
R‘, R? each, independently of one ancther, denote H or A,
R' and R? together also denote (CHy)p, in which 1 or 2 CHa

group(s) may be replaced by O and/or NH,
R® denotes H, (CH2),CONH;, (CH2),CONHA,

(CH2).CONAA', A, COA, OH, OA, CONH(CH_2)mNH,
CONH(CH2)mNHA, CONH(CH2)mNAA", CO(CH2)mNH2,
CO(CHz)mNHA, CO(CHz)mNAA', CO(CH;)mHet,
CH(OH)A, CN, Het, Hal, CONH(CH2)nNA-COOA, SOA,
NH(CHz)mNHz2, NH(CH2)mNHA, NH(CH2)mNAA',
(CH)2.COOH, (CH2),COOA, O(CH,)NH,
O(CH2)mNHA, O(CH2)mNAA', OHet, N=CH-NAA', N=CH-
NHA, N=CH-NH,, O(CHy)mHet, O(CH2)mOH,
O(CH,)mOA, SO2(CHz)mOH, OCH(A)CH,Het,
OCH,CH(OH)CH,NHA, OCH,C(AA)CH,NAA,
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(CH2) N000H, ( CH2) N000A, O(CH2) mNH2,  O( CH2) mHA,
O( CH2) MNAA' ;| OHet, N=CH NAA', N=CH NHA, N=CH NH2,

OH2) mOH, 35 O( CH2) MDA, S02( CH2
e, X TR0 35 LB T 2 O e g

2008/ 148449 PCT/ EP20081003696- 8--8 OCH2CH( A) CH2NAA' |
OCH2CH( OH) CH2C]—| Q( CH2) nCONAA" or Q( CH2), COHet , R3'
denotes H or R4 denotes Het' NHCOORS5, NHCO\lHRS

QIFISOS?,\I HF gget herl\l(épg(ﬁcm Mﬂéﬁ@ﬁ'&‘?@%

(C2) m2, () ket (ENANAK Oge, 1@d+¢éi2)nﬂet Het

denot.es a nono- bi cycl ic saturate unsat urated or
ar dRat i c heterocydﬂr’e)tembh@fd'lal to 4 N, 0 and/or S atons,

160 AR R B e B S
QUL im0 b, SO
(caR o’nyl oxygen)derztesek or Halnot es a monocyclic

LS YRR A g SO 3
L e A T R
i ndependent |y of {(Girk)siet her, denote unbranched or
br a]qu ed alkyl hac}gn%%sl aln(1)ono~ OI'QchyChC saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which is unsubstituted or may be mono-, di- or trisub-
stituted by Hal, A, OR® N(R®),, NO,, CN, COOR®,
CON(R%,, NR3*COA, NR®SO,A, SO,N(R®)., pyridyl,
S(0)mA, NHCOOA, NHCON(R®),, CHO, COA, =S, =NH,
=NA and/or =0 (carbony! oxygen),
Het' denotes a monocyclic aromatic heterocycle having 1 to
4 N, O and/or S atoms, which is unsubstituted or may
be mono-, di- or trisubstituted, in each case independ-
ently of one another, by R,
R° denotes H or A,
A A each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by OH, F,
Cl and/or Br,
and/or in which one or two CH, groups may be
replaced by O, S, SO, SO, and/or CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror|,
m denotes 1, 2, 3 or 4,
n denotes 0, 1, 2, 3 or 4,
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in which 1-7 H atons may be replaced by OH F,
and/or Br, 30 and/or in which one or two CH2 groups nay

% obﬁ%?z@ed by 0, S, SO SO2 and/or CH=CH gr?lébg.&gm@fwsﬁ%

cycﬁ Ic al having 3-7 C atons, 35 Hal deno

Br or I, mdenotes 1, 2, 3 or9% n denotes 0, 1, 2. 3
or 4, WD 2008/ 148449 PCT/ EP2008/ 003696 -9 p denotes 1,
2, 3,40r5, and, if R3is bonded to E and R3, is bonded

to E", R3 and R r,al so denote CH=CH CH=CH, 5
anfl phar maceut i c%?rl'gleﬁgaglg ﬁé’ﬂ%‘vat i ves, solvates,

saI ts, tautomer Saﬁd’df Rétﬁﬁ@tﬁ’dé@f&ESar‘idTR'aﬁinondéé|t¢'E“n9
gures }hereof in all ratios. The invention al so

reRate@d Ro the otogethﬂnqlscademte CUreH-Cht=éitdoi soners)

g PhadaRE B hsBoleG T BERs, <as AR, BRa-SAH.

t e§IBreGLYNEPS tHtlredf) hch@ITRG MhikRiIréS tﬁéﬂésnntatl r@ﬁé@
adductions of inert solvent nolecules onto th

conpounds which formow ng to their nutual attractive
sol vataqs ar,e

f di h
or TERiniTOR 415 Fites Bithe SEPalLactR EmS (i ieoers), the
deéhé(ﬁt‘idﬁﬁéﬁs ki%e FREANAtES, tﬁ%%]ast%?éorﬁél%'%nd)tt% htdtﬁte%aéﬁ@soi-

of the conpounds accordlng he 1 nvention and al so
sovatealdfetUean o@mpgundmp‘ﬂtmtﬂm ércbtteatee ruﬁtlp)e odmpgunds is taken

S B SR R SRS 5y B ke
aI ot SWwirdcts thGFr ‘Pﬁtﬁﬁal atﬁ‘é@ﬁt&é fd?&e 0441088 Rird IRP eﬂﬁﬁtple

which are“rapidly cleaved In the organismto formthe
efﬂm&mddwmadxadim@ﬂeﬁ ng to the invention. These

o e BB BRSSP bR ok Soe bl Scam-
f OpleSHTBAISS of the! tHmpdund¥'8¢dBrding to the invention and also so-

called prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |

which have been modified by means of, for example, alkyl or acyl groups,

sugars or oligopeptides and which are rapidly cleaved in the organism to

form the effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biclogical or medical response which is sought or
desired, for example, by a researcher or physician.

In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
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25 115, 61-67 (1995). The expression "effective anmount”

denotes the anmount of a nedicanent or of a

pharmaceuti cal active ingredient which causes in
twggﬁ'@“@‘y@tem 30 ani mal or human a bi ol ogi caIPCE‘FEm“"s’OO%%
medi cal response which is sougiG-or desired, for

exanpl e, by a researcher or physician. In addition, t he
expression "therapeutically effective amount™ denotes

an anount which, conpared with a corres?ondl ng subj ect
wholMHEVed tregtmest iealeg e vertinsuon elirpiag [ﬂh@fﬁdilﬁ%%%@yn'

ol G0 e, SRR AprdEraaE el S sn i redyction

of ia tHesRIRaAce oY A-disEauEE cofPdlht bodisoridrp! ai nt,
di sorder or side-effects or also the reduction in the

adv bine expressiafi 'Sherapeuticattyl effective angewr alsp encompasses the

enes T AbBenER 2R € onin o8y n BB hior By function.

i ncreasi ng normal physiol ogical function. The
i nvention also relates to the use of m xtures of the

conplas inkensipntaigo ralalesdo she use of mixtangs ef ﬂﬁamm@@umﬂs of the
t Wofoglilﬁ%t Fr eonfalrﬁgle rTlxil%eg ??l 5 'dbqstt%%%%%s @g@%}g}% in the

parigtioul: ar 12, Arefed apby1 moxuurgesorf:19ber eoi soneri c
conpounds. The invention relates to the conmpounds of

t hel hesararepartigularly preferabiy meistures 5f aletiesigomepc sosrpounds.
for the preparation of conmpounds of the formula I
accord ing to Cains 1-11 and pharnaceutically usable

der Th@irivention alatess tostﬁb\@n%ounds%ﬂtﬁg%ﬁndﬁq and salts thereof
stereoi soners thereof, characterised in that a) a

conslifuia process footheupreperatigroohmmpeaunds of the formuls! ageord-

E lnaﬁo Claims 1-11 and pharmaceutically usable derivatives, salts, solvates,

tautomers and sterecisomers thereof, characterised in that

a) acompound of the formula Il

NH I

in which E, E', E", E™, R® and R® have the meanings indicated in Claim 1,
is reacted with a compound of the formula Il

R4
el

W
R1 R2 R4

in which R', R, R* and R* have the meanings indicated in Claim 1 and
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inwhich E,- E, E', E'", R3 and R3, have the neanings
indicated in Cdaiml, 1is reacted with a conpound of

Wzdo@hmhﬁ 111 30 R& L g\l 11l Rl R2 R4 35pdMErNENI6S
R2, R4 and R4' have the msggl ngs indicated in daim

1 and WO 2008/ 148449 PCT/ EP2008/003696 -11 L denot es
ad, Br, | or afree or reactively functionally nodified
OH group, or 5 b) aradical R3 and/or R4 is converted

| nto QARAAEE), rl3"1‘°|| 6P 28 &‘T@éﬁﬁvel%ﬁ&mhéﬂ@ﬁiﬂdﬁédﬂha@roup.

amn group, ‘i1) converting a group 1 nt

am de, 10 and/or a base or acid of the fornmula | is
converted into one of its salts. Above and bel ow, the
raflfcals Rl, R2, R3, R3', R4, R4', E, E, E' and E"
15 have the neanings indicated for the fornula I,

unl ess expressly stated otherw se. Abbreviations: 20

TFfb)t ri f laeiieat fiahder R* isdviveitetilintocamsthenaadiGal R® aid/or
ﬂ?b in each case independently of one another,

Yis un- branched (linear) or branched, and has 1,
2 3, 4, lﬁ @cylating .anaminolgrolp, at onms. A preferably

S;F;’f i : %grvéﬁlbé%é%wxfeé Bep B D g, U her o &
al so penty -
and/or

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

Above and below, the radicals R', R% R®, R*, R* R* E, E', E" and E"
have the meanings indicated for the formula |, unless expressly stated

otherwise.
Abbreviations:

TFA  trifluoroacetic acid
DCM dichloromethane

A, A' denote, in each case independently of one another, alkyl, is un-
branched (linear) or branched, and has 1,2,3,4,5,6,7,8,90r10C
atoms. A preferably denotes methyl, furthermore ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyi, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-
, 3~ or 4-methylpentyl, 1,1-,1,2- , 1,3-, 2, 2-, 2,3- or 3,3-dimethylbutyl, 1-
or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or
1,2,2-trimethylpropyl, furthermore preferably, for example, trifluoromethyil.
A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
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|

3-nmethyl butyl, 1,1-, 1,2- or 2,2-dinmethyl propyl,

1 ethylpropyl hexyl, 1- , 2 30, 3- or 4- nethylpentyl
13 2,2-, 2,3- or 3,3-dinethyl but

o‘?’oi"@t’]ﬂ?ﬁ“ﬂut yl, 1-ethyl-1 -methyl propyl, 1 P lerp2oianosess

-et hyl -2-nethyl propyl, 1,1,2--002-1, 2, 2-t ri met hyl propyl ,

furthernore preferably, for exanple, trifluoronethyl.

A very parti cuI arly preferably denotes al kyl having 1,

2, 3, 4, 5 or C 35 atons, preferably nethyl, ethyl.

pr dgftrbutyl @gntywjexyb lylﬂfy.poron@@rmt pentad g@l:o@mx} or Wp1-trifluoro-

20084148449 PCT/ EP2008/ 003696 -12 tert-butyl, pentyl,

hexyl; tr| fl uoronet hyl, pentafl uoroethyl or

1, mﬂclwalkylg@ycﬂoaijrlmblrefe@tw dén@idé)dyc(dpwﬂ)wad:wébutyl cyclo-

preferabl enot es cycl opropyl, cyclobutyl, cyclo-
per@sntyl, §y@lpbﬁéﬂ}ﬂf CW'Ob?l@thept yl . Irrespective of
further substitutions, Het denotes, for exanple, 2- or
3-furyl, 2- or 3- thienyl 1-, 2- or 3-pyrrolyl, 1-, 2,

4- mresﬁecmei@tzmlrmbr s&bstutﬁnonsélﬂelrden%tw rf@:Zé»ksMhmeZ 2+ oft 3-furyl,
or 5-oxazolyl, 3-, 4- or 5- |soxazolyl, 2-, 4- or

5 t i q*z?ailryenylm- 2- or@ pysrolg, flsa, m~@z@rlmldazzoiyl 3=, Jré-or

pr 2%5’%09"1 2, SO{P O&gPIY?S 30y£ 5'} ggﬁﬁgi’ﬁa yvri hEror an%zolyl

1, 2344t of Sﬂ%thﬂazolyi P-, or 054§6yndgf 201455t et Bépwdmiﬂmyl further-
1, 2, 3- oxadi azol - 4- or -5- 4-'oxadi azol -
-5- rypre preferably m,%trml .12, -40|or @-yyn 2 A-triazol- 1- —3- or 5-yi, 1-

ﬁ“s-*%%ﬁbfbﬁgw%@ Ylor b, 17 Ebadigz8ls o Syl 1.34-

,thfadla;_ﬁrl 20r0r75iynd10.‘12,\4|-th|a‘b‘:az€m Horsyl, lmﬁQSLﬁ‘lﬁadlazoi 4 or -5-yl,
i ndazol 2 4-"or 5-benzini dazoly

o e drpyidatingopy R dhybe Jo.dn, i S5 7-idoly 4- o 5-iso-

I %Qéf% gﬁ@éiplylbf- ?-,bdgn%r%-ﬁgg@m@?%hélb?p?-sg—x%Z- otl.é_y or " {-benzo-

7 Q@ﬁét@l?l L azobyl6- cﬁ'ﬁ—bénzox%@ob}l 31 4- 5- 6— or 7- benZ|soxazo|yI
-benz- 2, 1, 3- oxadi azol yl , 2- -, 7- or

8 oRri ﬁol%rl B- or 7-benzothiazoly, 2- 61 5-76 oF Tg;aergdﬁgjhﬁgpm 4-5
or S PRIz G Aptiaddll &) §'-‘ﬂ'y§a|'~72'ny1 7107 gatingil, £, 5 4-

6-,5-76-01- ¢} E?.tsiobamw 1344 easi, mlor & unhbmwl pzef4erfab6y 7-or
1, 3 benzodi oxol - 5-yl', 1. 4-benzodj oxan- 6-vyl,
2. 18-quhazelinyi adeit pm@xalmﬂ 21, 3or5-, 6-, 7- or 8-2H-benzo-1 4-

2 B PR b Pho R 20 L BT o,

hy dz qgsabehmtmadﬁézr@ape@tylw 20f 3twarizoradRibesiyl ot Hibehzo-

l_btfu?gnny thus al so denote, for exanpl e,
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-
hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,
1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-
, =3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
-2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,
2-, 3- or 4-piperidinyl, 2-, 3- or 4-marpholinyl, tetrahydro-2-, -3- or -4-
pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
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2, 3-di hydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-,
-3-, -4- or 5-furyl, tetra 30 hydro-2- or -3-furyl,
Iwd mosyxshan- 4-yl , tetrahydro- 2- or - 3 t hi enyl ,PCA/EI2008/003696

hydro-1-, -2-, -3-, -4- or -5- rroI 2, 5-di hydro-1-,
-2-, -3-, -4- or -5-pyrrolyl, - or

3-pyrrolidinyl, tetrahydro-I- -2- or -4-i m dazol yl,

2, 3-di hydro-1-, -2- , -3-, _4- or -5- pyrazol yl ,

t et pahaalinyl Lhexahldré1- -2= Pyt a7 ob-plrimidid ldﬂh)mrdml ipeRfzinyl
-2-b?-3- Igyr -4-ph§{ddl 1234Pgtrahy%lro- - -ZF?lD v
- 3 1 234 tetghydyo-16- |~31;|y4— -4, -6-, 27- or3-8- qwnolyl 1,2,3,4-tetra-

PHILLRY . 2 8, 8 peaollily, Aok A6 9,81 0

- 5 dh dl‘tf‘—&ﬂhbféﬁ:b—i#oxé*zm;ﬂffurﬁneﬂ@o?&ﬁ%fé%&ﬂ? 3- methylene—
PCT/ EP2008/ 003696 -13 pyridazin exahydro-1-, -2-

-4 dmxypBeWermeﬂwlen Qxyphe@y :begmlmdwxyphenyi 3,4-

535 genﬁofuraﬁ 5- @regﬁz sqgkawpﬂxéthyleaedno%y)p {yl é‘r alsa 3,84i-

hydro- ZH bBenzo- 1, 4- oxazi nyl , her nor e
pr eh&d@b?lyl ‘Q5$emndwlxept§1—6-d®ro->7y)ﬁhmﬁ§hermore preferably 2,3-

et hgr@h e”egng%pﬁ%%hydm E-oxowga%gfa%' £S5 %%] )il Oxo-'lﬁl
3, 4qMazblan Oﬂ@td]bii/%%h%ﬁﬁm MYloxo2,3- dihiﬂfgb@nzoxazolyl 2,3-

benzof ur an-"5- 3- (2-'oxonet hyl enedi oxy) phenyl
or alfwdrdqetmzumdatzgz ol 3+d4hyctsoiﬂdnha)&-mﬂlaﬁrdmydmlndcyle)qr

fur her r.abl 10 di hydr obenzof uranyl
2,3 ng 'Ey@§§PUFQﬁ9?Z§§|4 di hydr o- 2- oxo- 1H
qU|nazoI|nyI 2, 3-di hydr obenzoxazol yl ,

2- 0X0- 2, 3- dlhydrobenzoxazolyl 2, 3-
di hiniadueher embedimsnt, Het prefetapllt denotes@ mono- or bicyclic satu-

3-di.h d
¢ ob i riasaATRd of SPormafié pefarf¥E€ nading L s Nug andror s
pr ebRIAS| WhigR W LASUBStIMEE-orthaPbeXEbhé-, 8ﬂtdﬁn£l§i§eﬂﬁdted by A,
unsaturated or aromatic heterocycle having 1 to N,

andpyridyg ansfemQ (earbonyl @geshbstituted or may be
nmono-, di- or trisubstituted by A 20 pyridyl and/or
=0 (car bonyl oxygen). Het particularly preferably

denple%aﬁid@ﬁrwmérab@ydérﬂitwIpméndmw Jﬁhﬂihldmyﬂ Mbrpholin-4-yl,

pl1 per azl ny , oxazol i di n- 3- ,
oxaptpeyazinyx Adi-exaralidin-844, amlmoymnyt rexazgly], crxadmiplyi thia-

pyr| b| cyclo 2,2 i n
ﬁgm 3%19;1?12 l{?ﬂ%, {J&;ﬂyp g}gﬁ Ioﬁ.z.ﬁgct— -yF, py}(ldazmyl, di-
hydropyridazinyl or pyrazolyl,
where the radicals may also be mono- or disubstituted by A, pyridyl and/or
=0 (carbonyl oxygen).

Irrespective of further substitutions, Het' denotes, for example, 2- or
3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-,
4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
o-thiazolyl, 3-, 4- or -5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4- 5-or
6-pyrimidinyl, furthermore preferably 1,2,3—triazol-1-, -4- or -5-yl, 1,2 ,4-tria-
zol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadi-
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where the radicals may al so be nono- or disubstituted

by A pyridyl and/or =0 (carbonyl oxygen). 30
Irrespective of further substitutions, Het' de

¥op 2 Qﬁfﬂ"g, 2- or 3-furyl, 2- or 3-thienyl, 98%/%33008‘?03696
3-pyrrolyl, 1-, 2-, 4- or 5-i-iddazolyl, 1-, 3-, 4- or
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or

5-isoxazolyl, 2-, 4- or b5-thiazolyl, 3-, 4- or
-5-isothiazolyl, 2-. .3- or 4-pyridyl, 2-, 4-, 5- or_3

o (AR AT nyb). ARG 2p OB e hih 3 AThindiadg 81 5V,
-4-4 gry f=yl R Ak Ay oo s3- Or Be 1- or

5- t%? r%?lé%{@FZ&lgfL}sS )I(,Z%icg’giopg'qqazdrﬁyl_og_pyfa, MHIZ 4- oxadi

VO Iﬂ@@&)(amcﬂﬂé@y peféefaBROSEE188 @O Gr 3-fliflyl p2-0br Bthienyl; 3-ya-,0r
1,3,4-thjadiazol -2- or -5-yl, 1,2,4-thiadiazol -3- or

- 5-3rpyrrolyl, 71-32+, ¥ 88 Saipudazalylof -, 35, 44 or BpyEazolyl, 2-, 4- or

4- pyr.i LNyl pr ' : ' i eulag | K :

o SRR AL orBEBthAMY: pTEL o AR, o kgiiazol
2- D1 3- br 3-pyyidybI2y] 4-, B- or 8-pyrifnidinyl, 32 Bitriazol 14 4-lor,-5-yl,

-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or

5- i b&xlitazgl-1-,23- ou=5-yy 150¢ hitaharglyl, 122,3-axadgzol-4- or -5-yl,
5-is9thj 12 b1 A F DY ELAYD A2 A > i Qi .
AR G | RS- ooy p Ariliarot3-or

1, 2,54yt 1 2@ thiadiazok8- oro6-yi53ybr, 4-pyridazibylt @tpyvaazhyl, each of
1, 2, 3-oxadi azol -4- or -5-yl, 1,2,4-oxadiazaql-3- or
- 5-Whichis gnaubsiitulgdranond- g disebstituted by A, O(CH2)mNH:,

L ?gfc'ﬁg}nﬂg-mj@{gﬁ@gﬁl%ﬁé%ﬂH £ NECH-NHR Ihaed)-nhia Of

-5 azi ropytazinyl, each whi ch
I's NaSHONH,! O @Hz)QJHEJfPO@H(ADCHEHH’bQ(BHQEH(I)HWHQNHA,

S S S o B T

) e SIACACACHC 16 L PERB oA
OCH2CH( OH) CH2OH and/ or CONH( CH2) mMNAA' . E denotes C or

N, E, E', E'"' preferably denote C. 20 R6 preferably
denfodegofes qardVilE', Bt Hy| Prefenly denstepeopyl , butyl or

b o Préretanly BhoBSH ThaY Y PbRob iAoy, By Bhtert-butyt
t heHalhprefdrably, deridtes &JCt al Brviutctisot particalady phreferabhc € or Cl.

may be identical or different, i.e. are independent of
one anot her. 25 The conpounds of the formula | nay have

oner o BRBE Rl ihhnfs a1 S AaRAN whRR ARG RdHE Snaf BHEe iy be
vari ous st ereoi soneri ¢ Torns. e tormul a1 encom
identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Ig, which conform to the
formula | and in which the radicals not designated in greater detail have
the meaning indicated for the formuia |, but in which
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passes all these forms. 30 Accordingly, the invention
relates, in particular, to the conpounds of the

gn which at |east one of the saidr
&@é%ggdg the preferred neanings indicated 2%19%08/003696
Some preferred groups of conpd@nds nay be expressed by
the followi ng sub-fornulae la to I g, which conformto
the 35 fornula | and in which the radi cals not

desi gnat ed ,i,n greater, detai | t he ani

it Breduibr Sheary ndeaShdentfiShane ardRefdEhote unbranched
2008/ 148449 PCT/ I each,

i ndependent |y of Egﬁéﬂgt{]h%?%%q hggr@’éﬂgn rag?{gﬁed or
branched al kyl havwhighll-T(H @tememsay be replacéd by O, F and/or
atonms may berepléﬁced by OH F and/or C; 5 in |b Het
denot es a nono- bi cyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N, 0 and/or S atonms,

whi ch is unsubstituted or nay be nono-, di- or trisub
10 isib t utHet by Adeppte‘soa/mcmmd/ombicyﬁlmé saiuvateg] unsagtyeated or

|2n Iof ';e |toyr ?gp;f %?ormahg Eae?ergcy%q: hgv{n&o{jt&%w C? a?ﬁdlor% atoms,
4- or 5-pyrazol ybvhléh is ﬁisu%@tlﬁﬁecfor)ﬁﬁa?%é’hor% di¢or Hsub-

5-isoxazolyl, 2-, 4- or 5-thiazo
5-i sot hi azol yI stltutéﬁ by A, pypidyii andlor 20, (carhorty! oxygen);
6-pyrimdinyl, 1,2,3-triazol-1-, -4- or-5-yl,

124triazo| 1- -3- or -5-yl, 1- or 5-tetrazolyl,
0X azol - 2 - Z
_5 yfc ?-%Btél ohi g& Ingfzegi;) C§r5o' ?ﬂryl é 3(&9?&?1?! F20h- &BBS;rrolyl

1, 2, 4- t hi adi azol 43-2-04- eES-ytImdaﬂzoM 314; B¢ a@l(ﬂzﬁapymzotyl 2-, 4-

< uhsubst t ut ol SrovAsAl, By 4EPEatPIAERE oy ar SihiaZoly,

o %%\IAHEHZ I\SCELH%) N 5 C&oﬂ‘@%@“ﬁ CHZ% "(?rt4 pﬁ'@}l 2-,42 5-or

OCH( A) CH2Het , OCBQ;I;Hn@H)r@HZII\EIB -triazol-1-, -4- or -5- -yl, 1,2,4-triazol-
1-, -3- or -5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or
-5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or
-5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or
-5-yl, 3- or 4-pyridazinyl or pyrazinyl, each of which is
unsubstituted or mono- or disubstituted by A,
O(CHz)mNH2, O(CHz)mNHA, O(CH2)mNAA', Het, OHet,
N=CH-NAA', N=CH-NHA, N=CH-NH,, O(CH;),Het,
OCH(A)CHzHet, OCH,CH(OH)CH2;NHA,
O(CH2)mCOHet, O(CH,)nCONAA',
OCH,C(AANCH;NAA', OCHZCH(A)CHZNAA',
OCH2CH(OH)CH20H and/or CONH(CH_),nNAA";

inld Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperaz-
inyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
zolyl, thiazolyl, thienyl, furanyl, pyridyl, 1-aza-
bicyclo[2.2.2]oct-3-yl, pyridazinyl, dihydropyridazinyl or
pyrazolyl,
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O( CH2) mCOHet , O( CH2) MCONAA' ,  OCH2C( AA' ) CH2NAA' |
OCH2CH( A) CH2NAA', 30 OCH2CH( OH) CH2CH and/ or

Chiddobdrppaiy : 1 1d Het denotes piperi diayl, perppaoosinsess
pyrrol1dinyl, norpholin-4-yl, piperaz- inyl,

1, 3-oxazol i di n- 3-yl, |n1dazol1 nyl , oxazolyl, oxadi a-
35 zolyl, thiazolyl, t hi enyl furanyl, pyridyl, 1l-aza
bi cycl o[ 2. 2. 2] oct - 3-yl, pyrlda2|nyl di hydr opyri dazi nyl

or pyrazolyl, P / 696 - .
where the rad| cal ‘Q’%grg%/ hglr 'Cr?és %&ogg%ggdﬁg %s?rqﬁ‘ﬂtgsc}'tmed
by A pyridyl andhpp plridAinaeey=+0 qra®enyt oxygehg E
denotes C or N, P pQ ﬂ E" dengte Ci’ y@ E6

denotes H, nethyl, et hyI propyl |sopropyl butyl or

ter utyl; 10 i la E npt es Cor N, E', E', E"'
dentﬂlg C ERl R2 (Eec‘r&c%e Cﬁ@r @endently of one anot her,
denote H pr @& E"l§efed®notes H, (CH2) nCONH2,

(CH2) nCONHA, " (CH2) nCONAA' , A, COA, OH, OA
CONH( CH2) mNH2,  CONH( CH2) mNHA,  CONH( CH2) miNAA' |

ORI o R o R e BB o e

NH( CH2) mNH2,  NH( rNHA, NH(CH2) mNAA',  ( CH2) nO0OH,
(CH2) n000A, Q[ CH2) MR, O CH2) mNHA, O CH2) mNAA' , OHet
NECH NAA', NECH NHA, N=CH NH2, O( CH2) nHet ,

02 R 25 QEELIT PR, A CH2) MOA

E', E", E™ denote C,

R, R? each, independently of one another, denote H or A,

R® denotes H, (CH,),CONH,, (CH.),CONHA,
(CH2)Z.CONAA'", A, COA, OH, OA, CONH{(CH2)mNH;,
CONH(CHz2)mNHA, CONH(CH2)mNAA', CO(CH2)mNH,
CO(CHz)mNHA, CO{CH2)mNAA', CO(CHz)nHet,
CH(OH)A, CN, Het, Hal, CONH(CH2)mNA-COOA, SOA,
NH(CHz)mNH2, NH(CH2)mNHA, NH(CH,)NAA',
(CH2)sCOOH, (CH2),COOA, O(CH3)rmNH2,
O(CHz)mNHA, O(CH2)mNAA', OHet, N=CH-NAA', N=CH-
NHA, N=CH-NH;, O(CH;)nHet, SOz(CH2),»OH,

O(CH2)mOH or O(CH2)mOA,

R¥ denotes H or Hal,

R* denotes Het', NO2, NHCOA, NHCOOR®, NHCONHR?® or
NHCOCONHR?,

R denotes H or Hal,

R* and R* together also denote NHCONH,

R° denotes A, (CH2)mNH2, (CH2)mNHA, (CH2)mNAA' or
(CH2)mHet,

Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperaz-

inyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
zolyl, thiazolyl, thienyl, furanyl, pyridyl, 1-aza-
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R3, denotes H or Hal, R4 denotes Het', NO2, NHCOA,
NHCOOR5, NHCONHR5 or NHCOCONHR5, 30 R4, denotes H or

Halo 2008439@ R4’ together al so denote NHCONH, Rpcdaiiob@dioz696

A (CH2) mNF2, (CH2) mNHA, (CHR) ' or (CH2)nmHet, 35

Het denotes piperidinyl, pyrrolidinyl, norpholin-4-yl,
pi peraz- inyl, 1,3-oxazolidin-3-yl, imdazolidinyl,
oxazol yl, oxadi a- zolyl, thiazolyl, thienyl, furanyl,

&y{:;/glylo[ 2126125l octd §9‘9§ (214 %A‘% -2 Wé}%”%ﬁﬁg ﬁg@?}pggé%znmyl or

or pyrazolyl, V\hpyrazd:llye radl cals may al so be nono- or

di substituted 5 b yri dyl and/ ?r =0 (car bon%
oxygen), Het' den¥ gget@eraﬂlcg.lsfmawasqbe(;po@_tqr sypstituted

1-, 2- or 3- pyrro L I 1-
3-, 4- or 5- pyr aonL\I pyédyl azzlndlor %%%(@?gp‘l (‘ﬁ@]g%'ny
5- i soxazoHgt!, 2- délnotes 250t BLf&MI 8!4 or S-Hﬁlenﬂ 1Qr2- or 3 pyrrolyl,

5-isothi azol yl, 2-, or 4-p [})//
6- pyri m di nyl , 1 fit 3—-t4|@2‘~55!m‘$|32° - -03 45095 PYTaZOM 2-, 4-

1,2,4-triazol - ors%xaQ@yf ?o yt{l QZJS isdka o £or aéoc;ryé-thiazolyl

1, 2, 3- oxadi azol - oxa z0l’

-5-yl, 1,3,4-thi a3h dzok SZSowazohﬂ A, 3- or4 -pyridyl, 2- 4-, 5- or
124th|ad|azol or -5Iy 23th|ad|azol ~’ or
-5-yl, 3- or 4- pﬁwparamlchw 412, %;m@aqlﬁyM @acﬁrybﬂ Mfélﬁzol-

io? CHg)r‘ﬁK"k_’;t ! &Jtcag r‘ri'\ﬁlA &M)m&%wt ?%,_g-\ﬁxgﬂiazom- or

N=CH- NAA' , N=CH- Nighyl, fhliQHoNhBlazaﬂBﬁJﬁ:ﬁ!: 1 32@-th|ad|azo!-2 or

D) TR g B B HRIRAAS: G B, Eibingliazol-d- or
-5-yl, 3- or 4-pyridazinyl or pyrazinyl, each of which is
unsubstituted or mono- or disubstituted by A,
O(CHz)mNHz, O(CH2)mNHA, O(CH2)mNAA', Het, OHet,
N=CH-NAA', N=CH-NHA, N=CH-NH, O(CHz)mHet,
OCH(A)CHzHet, OCH,CH(OH)CH,;NHA,
O(CH2)mCOHet, O(CH,)CONAA',
OCH,C(AA)CH2NAA', OCH,CH(A)CH;NAA',
OCH2CH(OH)CH>0OH and/or CONH(CH2)mNAA',

A A each, independently of one another, denote unbranched

or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by OH, F

and/or Cl,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4,
n denotes 0,1, 2, 3 or 4,

and, if R% is bonded to E' and R® is bonded to E”,
R® and R” together also denote CH=CH-CH=CH,

and pharmaceutically usable derivatives, saits, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in aif ratios.
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OCH2CH( OH) CH2OH and/ or CONH( CH2) nNAA' , A, A each,

i ndependently of one anot her, denote unbranched 25 or
branched al kyl having 1-10 c atons, in which 1-7
AYQRWSHEMYe repl aced by OH F and/or O, Hall’%ﬁ?ﬂc“@%’m“%
F, d, Br or I, 30 mdenotes18,- 2, 3 or 4 n denot es

O, 1, 2, 3 or 4, and, if R3is bonded to E' and R3, is
bonded to E', R3 and R3'together al so denote

CH=CH CH=CH, 35 and pharnaceutically usable

deri vatives, salts, solvates, tautoners and

5! FROLSREBL IS BEE Yokl 404 ARaThE Sy e SReAGl e
CO'ﬁ?@H@lfé‘iloﬁfaré hm AcitBH, prépaved By sRthdi KW bBfse, as

materials for their preparatlon are, in addition,

pr diescebedyn the lnerﬁumﬁwempben the stangesd Wasks! sushtase

Hodtaieti ey YaefiaaR dhuictabnisanet hiRntia e st Gilhic

of EhaARMY) @&gusﬁ Edtle-VERSS, BIURHEAE YRR d t

Stutt gar tl? Ir eci se under rgeg)gt i on Iﬁggﬁgltﬂ gl’qsreac on

vmmlmdamsmmh aaeqangwntamdl suifable fardhe saill reagtion® ddse can
of vari ant,s. known

2450 B 2R3 T teiah PG F5TisR WiigheLs PabrianToned dere

st af Grégtep geRMUNds of the fornulae Il and 111 are
generally known. |If they are novel, however, they can
be prepared by nethods known per se. 15 Conpounds of

coriaaTso eaBBRuREpERRtolmARedT oBiI ans ehSftil Khbwh. i
f oAy ard hbvell ﬁo@b@ercmagfémdse Preparedivy métrﬂadsl knowkn per se.

preferably denotes or a free
reactlvely nmodi fied OH group, such as, for exan‘pl e, an

act dazollde l.su | ox
\ﬁcﬂﬁﬁ %og Hgnfgrwﬁkg?fcarhmeyer@? gﬁa olfﬁ/alnedg ¥a&|r¥g a
compound of the formuia Il with a compound of the formula lll.
In the compounds of the formula lll, L preferably denotes CI, Br, | or a free
or reactively modified OH group, such as, for example, an activated ester,
an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
anifine, pyridine or quinoline.

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

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and
about 70°.
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sul fonyl oxy or trifluoronethyl sul fonyl oxy) or
aryl sul fonyl oxy having 6-10 C atons (preferably

8&%&(” or p-tolylsul fonyl oxy). 25 The reacti %’ljfﬁ’?noosmosﬁ%

Sarried out in the presence of an
aci d-bi nding agent, preferabll§-an organi c base, such
as DI PEA, triethylamne, dinethyl- aniline, pyridine or
qui noline. The addition of an alkali or alkaline earth
car bongte or bi car bonat e, or

I d d 0
ne??(ﬁ@}py %%8%( éwfabéle {nesks xeratsereiwemaz PRs, SUChgeexape.
c2bploidth Blr, B EIHARIURE ob9@HE! UlbrAARrsel pbHE
cosdch asrtachismithylese r adictlordstinane, Taneonvetrachidriele, 35

es_and 14 he reaction te era rejs
befsﬁf@@a fosmArdic e?/%et angpalco e'.snawy anol. ethanel iso-

20BIEIR 2P RtEFiol IEBHREL RO Bt olisREy etﬁ?'%“g”?ﬁ’ sy,

i nethiers diisopropyl@tieet yetralnardinsn ('EHE)Woramohan@,@Ycol ethers,
petrol eum et her, benzene, toluene or Xxy

c hﬁBPh Asetaylageobesl penemetsylar ragnwthmtbfebeqthyﬂpeﬂ lycol
Jﬂéﬁq@l Q{h%?gﬂgﬂ%\e)c ﬂBFt &aﬁagheéfoﬂsﬁ{ &H{:R&?é Yrflides,

or ome Such as ne

et Backlas acecamﬁepUﬂnetlhqlacetamrdepanﬂéthylmbwhdm'mineqNMP) or
tert-butanol; ethers., such as diethy et he

d: ﬂgnethaﬁsnmemm (DVIEY; rithies: leﬂehas ‘c{cﬁﬁlﬂ)ltftﬁ 'Shfoxidies; such as
R e e T L

( dfatnioakid dxmmre:sacr@"tmho mnmtrﬂeesmh by hitramethane or nitro-
am des, 10 such as acetam de, dinethyl acetam de,

1- REREGNS\ASteS) au%ae ethwimpetste, o mbttyigsieltha saigksolvents.
( Dwé}hcd“a%%r’le lv@ﬁ B@E%fﬂﬂlﬂ‘l fe'b Id‘Fc ﬁﬁgﬁ@sNWQﬁ‘dlor

caDbkyl i c aci ds such as form c aci d or acetic acid,
nitro compounds, such as nitronethane or nitro 15
benzene esters, such as ethyfacetate, or m xtures of

LR SR rﬁ;éﬂ*dfég{ogﬁ‘bééfgdn%mar@a PRSI S h YIS ik

another compound of the formula | by converting a radical R® and/or R*
into another radical R® and/or R*.

For example, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride, advantageously in an inert solvent,
such as dichloromethane or THF, and/or in the presence of a base, such
as triethylamine or pyridine, at temperatures between -60° and +30°.
Furthermore, an oxyamidine derivative can be cyclised to give an oxadia-
zole derivative, preferably in THF using the Burgess reagent at tempera-
tures between 60° and 80°.

A carboxylic acid can also be converted into a carboxamide under stan-

dard conditions, preferably by reaction with an amine.

It is furthermore possible to convert a compound of the formula 1 into
another compound of the formula | by converting a radical R* into another

radical R*, for example by reducing nitro groups to amino groups (for
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It is furthernore possible to convert a conpound of the
formula | into 20 another conpound of the formula I

conyv. a radical R3 and/or R4 into anot her
Rg’bazﬁgé/i Jégﬁ o Tgﬂizﬁ@&]/oosﬁ%

For exanple, free am no groups can
acylated in a conventional mand@r using an acid
chl oride or anhydride, advantageously in an inert
solvent 25 such as di chl oronmet hane or THF, and/or in

oyr FRRRBIE B ydibenalion o8 Eahelaekelsy Flg8lRehinn inert so-

Fur {88 ggéﬁasqﬁe%anb,démgnggrl vative can be cyclised
to give an oxadi a- zole derivative, preferably in THF

usi ng the Burgess reagent at tenpera- 30 tures between

60 EEd 80. Q'C?rb@X¥|HC”a0i§ can al so be converted into

ac ; Scondi tions, preferably

by ‘Tﬁé%ta'ld)EongbhnéQ aé&‘)r@l%%id th'eﬁnf/éﬁﬂd?ﬁééfpbé uReaSh It’lﬁeﬁr final

to convert a ound e formula | into 35 anot her

conponmltdmmh@nftbe ther harsly tihe presant inyeatioadilsaent@mpasses
4 radi cal reduci

ot + 5" G55 b e CommrNsisdt 466 (93 ChbioBiariiAspagEaly acoept-
PCTAERZB/ AR 8an bg(?]eﬁi?éﬂﬁr'o?n %rl@ﬁ(éjbﬁ&?f@éh@rh&@amc acids

Raney nickel or Pd/carbon in an inert sol- vent, Such
as aediases byrprocédures knoRincinrthe et |P¢a|rmaaeutscadlﬁm0@eptable

conSBIL ot thet o s tha gl S dat the mPREDeE Rigpared
2?”?}{] cbRfeMiding Fr‘iethﬂéf@ Nt tHee n?@uﬁ@%?fﬁ@ﬁﬁl%%la [ BENtARR a car-

ese conpounds 1 n the for hei r
phaboxd@uoip.adie obits syitablasalts sah e, fowhedbyoeactieg the com-

a8l Wifth Satd BeRb 45 e FRceoferiRlia St frdiloR o
accsnt:ﬁ@ages%@étf& e&aﬁnpﬂs A rﬁefmwaﬂﬁqdés timualﬁgrﬁdtassmm
| are for the nost part prepared by conventi onal

met hydroxidef, sptisine bm@mm and tlthwmmydmgde ajkaling eartia metal
car g S Sulta S,;can

forﬁ%@’oﬁ ersegld%r? ﬁﬁ%FHH”EB roxide ant aeICIum ydromdeb alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesuifonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
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15 pound with a suitable base to give the correspondi ng
base addltlon salt. Such bases are, for exanple,

met al hydroxi des, including potassium
HJ 8%‘1%49 sodi um hydroxi de and |ithium hydrofqgmoﬂs/003696
alkallne earth netal hydroxidés, such as barium
hydr oxi de and cal ci um hydroxi de; al kali netal 20
al koxi des, for exanple potassium ethoxide and sodi um
propoxide; and various organlc bases, such as

p sepryiAtRechlande reiieobenAeten aitlamayjaneniAnaRiApipater cliglu-
o EHhé‘fe“Eﬁt%'r cjerﬁ:fhg‘sﬁﬁafé"@ﬂﬁﬂ&ﬁéni(ﬁat% L@J&R@Hlfﬁté etfhdne-

w'se’in n the case ounds

of stifiendtel farharate, gatacterad diromomusial dcid)c galdmmrbnatee@h.mp
treating these conpounds with pharma 25 ceutically

ac beptanvate, cghg%@naseamutam@tegg}ypermm at%heaaaawl@ate
hyﬂéﬂgﬂ\fatéaﬁé Shoate'h x%ﬁoeﬂé @@gﬁlﬁb&]éghfd |09ﬁ|on§¥dﬁ

brom de” or “hydrogen T o (S acl

Cobrmae) tﬂwdgms@ble s2{hydregtethaeshifesatey id‘d@dee isethidnaté dso-
or hos‘phate and the li ke, and al kyl - and

moRUBIgies {actaiealastobienats, owlate, atal@@i@smadmﬁemandelate
toh‘r&ﬂ@ gécér%gé,tﬁ HheRGRGR Smétg%ﬁ%ﬁz?%efe%&%ﬁggr&genghos-

or gani correspondi ng

acphates 2-haplithdlenesulferdte! micotimite! altate Neatatecoleate, paimo-
succinate, citrate, benzoate, salicy Iate ascor- bate

anate.edfinaie, parudiate. rhepy! qmatﬁaamhanmmgloaat@emaspeate
" phioPEk 4 fop ek S this Rt AR R ARG ClBA T

argi nate, aspartate, benzoate, benzenesul fonat e
(besyl ate), bisulfate, bisulfite, brom de, butyrate,
caﬁyﬁbeanere daerbase salts oh the-compoundsacewging to the invention

Qﬁfngﬂ%ﬁ? n%%rtﬁ'ﬁpégli: énctogﬁlaprﬁo‘?ﬁﬂn l{on(llgr Irthium

oro enzoa rate tycro epropiio

corrwgmesmrhymaganeée(ﬂnhn’mgadeseﬂnolb@tasgrahﬁ sodium and zinc
dodecyl sul fate, ethane- sulfonate, fumarate

gasattﬁ dudtis s pahintendad tociepresatiaestrictien: Of the abevesmen-

nobded Shfls, dteHRAE s bl k6 SRiion it 1RE AAAAAARN Satts
hi ppdiuat and motiissilthoand ¢he bskdnne ebrthmetl shl,tsicallcmn aGed

2- hydr oxyet hanesul fonate, iodide, isethjionate, iso-
bufMAagnResium o2akks of thesearapewids of thedprmila lwhishiase derived

o BbRan HEASRIBF acc RLARIRBNR! for IEICRRESH HOU Sats of

papmm adevbdahy anditertiani amirnesakabstitutgdeaminesx alsatiacluding
°l ?\g{uﬁall&) gl:curnng substituted amines, cyclic amines, and basic ion
exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethyimorpholine, N-ethy!-
piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-
amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.
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ate, pectinate, persulfate, phenyl acetate,
3- phenyl propi onat e, phosphate, phosphonate, phthal ate,

S not represent a restriction. 15
Fw({%erm)rgebe the base salts of the conpounds acgc'}}m 0%8/003696
to the invention include al unirum amoni um cal ci um
copper, iron(lll), iron(ll), lithium magnesi um
manganese(ll1), manganese(ll), potassium sodi um and
zinc salts, but this is not intended to represent a
restriction. O the above-nen 20 tioned salts,

pr etﬁn%&ﬁwdssoﬂhéﬁ?ﬂeé%tamﬂldmmvhkh%oﬂ'té‘iﬁ|b|aslm*i|ﬁb?§ﬁ-lcbﬁtaln-
sodi um and potassium and the alkaline earth neta

sal ing geups\nandbriquategnised usingszganis stich ke (Gorporikvishalides,

hoc B A E e e B eV ue L L RRER blifdeane
pri BHide; GECLOGRIRY 80KatES! for @kdmplé BRtethgl BfdthyIrRdiamy|

anmines, al so including 25 naturally occuiring
substifate; a0yl halides cfosexample deeylbdedecyl,dauryl, myristyl
sins, for e

ot AEPEaFEhPRe anfidé Tuiafie, ahd it Elafkyt halides, for
N, Nex8riphe) Bh £}l f&mcﬁrd%damﬁ@néth@m@hhu@egoth water- and oil-solu-

di c%cl ohexyl am ne, di et hanol am ne, di et hyl am ne,

st Manund@anmrdmg @menevemlmmbe@r@afad alsing such
et hanpl am ne, et hyl enedi am ne, N ethyl norphol i ne,
N- e?ﬂ@?'- pi peri di ne, glucam ne, glucosam ne, histidine,
hydrabani ne, isopropyl- am ne, |idocaine, Iysine,
megl um ne, N-nethyl - D-gl ucam ne, norpholine,
pi panhgzabnare peptiened pbarw@dmhéalt%whw@ arprrsetgriast include
purin th obrom r.iet.
e Bbfta i ARoIAR Rl R Re bR sFBRe alveonate. pemisuce:
( hy dagx B irate, ﬂﬁﬂfbﬁlﬂﬁﬁd@ hydFSBTB Friiden |§@ﬂmor@fé rhBhdelate,

not |nte edto resent a restriction.

2008760 ganirge, metapg ,i®spHoNate? p&adﬁieumum phoegphate,

P S SHOes B B RRE A Gl AR P Bimetn
(Claging] butl thizak indetended & repraseiias rgdtiotion. et hyl ,

i sopropyl and tert-butyl chloride, bromde and i odi de;
di (C -C4)al kyl sulfates, for exanple dinmethyl, diethyl

o0 P B RSl Rt B, o
chl erérmiRie, PRAIBhIEe ney e thsspHanel SUItskd Shd Glbainkld

hal i des, for exanpl & benzyl chlorlde and phenet hyl
brom de. Both water- and oil-solu

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

wise correspond to the respective free base forms thereof.
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10 bl e conpounds according to the invention can be
prepared using such salts. The above-nenti oned
phenomaasdsy cal salts which are preferred i ncl ugerEkR2008/003696
acetate, trifluoroacetate, bes%,!pat e, citrate, fumarate,

gl uconat e, hem succi- nate, hi‘ppurate, hydrochl ori de,

hydr obr om de, isethionate, nmandel ate, neglum ne,

nitrate, oleate, phosphonate, pivalate, sodium

pho t | I
tar??gr?%rﬁmnﬁ?oﬁn%{@%mat%ggy alt e an&lft ?agrlrjea%% %HO f!\orﬂ ﬁaelts of the
butcdrhpsunds ofthei fotmuoldedaredomeed esthmetals os amiines, such as
Partkcul ar preference is given to hédr_ochl_ori d

i fsFoeietepiand alkglneca ot one ahicamngs, Pigfered metals
h
Phosg Bk BERLERHaaNESL AR B SRR feadfid "

salts ©O ormJ are pr

by dmiregi arg N, Ne-ditierezyledisgle hedianiing, cnrﬂ@mpe@ctaum td’moﬂme
sufficient amount of the  desired acid, causing the

f or‘i’iﬁﬁ\a&ﬁ’l%ﬁmﬁheﬂ%ﬁﬁ‘N'ﬁmﬁ‘% %M?Y'@rﬂi“%ﬂ@@“d pregaine.
free base can be regenerated by bringing the salt form
into contact 30 with a base and isolating the free base

i n Bhe bayeadditionl saigrofercidid bonfpotads krserding te it invention are
in a certain respect fromthe corresponding salt_forns
t heRTepared by, brl@glpsdhetf@ecmld o HHS? srpataact wf@p% puffigient
suc
%}Heﬁnts&l fﬂ?i sﬁr&ﬁo mé\?g?!a@%lﬁg? ftégesaﬂli'ﬁ ROrven-

e |1 nven

corﬁcﬂmmrtev The freesauid thn &ef regeném:@d byrbfmgir’fg?ﬂﬁcéaﬂ form
WD 2008/ 148449 PCT/ EP2008/ 0036 -23 As nentioned, the

phaPtmeentactwith anacid pnd iselating thefiee ecishinanservestiongbman-
COWW’H@ fiee 5&8 f&ﬁﬁgﬁlﬁ%r in glrc%r{a% F@ﬁﬁg‘é’t Frgn{%teaéq";fré%rpondmg

am nes, Suc and Ine ear

ﬁEtﬁlﬁfoﬂthhG@@f withmespect tBrazirain pﬁYSieME}irﬁpértl@E?such as solu-
sodi.um potassi um mnmagnesi um and cal cium Preferred

or gullifydn p@lﬁr@évw% f the puipeRey &he Invaetiprhawever, the salts

E?Lﬁﬁgﬁ'@ BoftRspSie i iy resBefhv2 e R oms therao,

The base- addltl on salts of acidic conpounds according
to the inventjon are 10\/(Fre pared by bringing the free
aci lHarcampouRbaceeag: todhe invendionfdontaing merkdhan ope graep

degj,L;

CoSURA 3R B T it BNy YockBAE bhrt B s oo
by theiimgntidnt diso eatdbmipasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-

phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.

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

ingredient can also provide this active ingredient for the first time with a
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e e

into contact wwth an acid and isolating the free acid

in a conventional man 15 ner. The free acid forns

differ in a certain respect fromthe correspondin

¥4 2008/848449 t hereof with respect to certain ph)l’ﬁTé%‘m“sm-”ﬁ%
properties, such as solu- bilpgy in polar solvents; for

t he purposes of the invention, however, the salts

ot herwi se correspond to the respective free acid forns
thereof. 20 If a conpound according to the invention
codesired pimarmacokinetimprogectypvhiohiitahid inot bapakhdiesfand can

f ' h ticall t abl | t f this t

t hEVPRIENE PO 6o EHEB R G8408 FRBITRBPLY TS of 1 pibare
Lt _ ; _ . {rate,

i B R o e e e B et o

di sodium and tri hydrochloride, but this is not intended

¢ ThedniemiRe: fuihelarisTates o medicemen s aeusiB ajdeast one
p Ee&g&mutdﬁﬁé 'f%rn?tﬂﬁ % %h@%rﬁ)h%?h{a'ée bﬂcélf}%éérb? §Bkivatives, sol-
fo nea

connection 1s taken an active Ingredi ent which
conptassarsd stececipomeds tiferédfe ifaudimd aniktures thereof ioratt @atios,
one af i.fs ﬁalts,,_in gﬁé}ic |ar if this salt form

i ARt PHORAMY, GXEIPIEREL AROE RARVENES pr oper ti es on t he
active ingredient conpared with the free 35 formof the
active ingredient or any other salt formof the active

i ngfhadnaceutics éornadatiors carl be guimainisteredtin diaé Fgrm of dosage

acceptable salt formof the_active ingredient can al so
o Golte Iich Sombrive Rgplaimimma pwounk 8 peie Moreroas RSt

a 14 R 5 i 2
o 86209 Pk BACR ol e CeAP R PP e BIe 5 T 0,1 o, pref
bt My Sl ek bt Sttt

r egeee_é AcgoTchg fonthespueition. depessing Pt &Eontign trgaigd, the
ML A ARCRGR g GL A% 2ot Ao SRR OPE Satn,
phar phasnacedtiday forraldtorderdryibe iadesnistobd iv tieeforanof dosage

st ereoi soners thereof, includi m xtures_thereof in
al MPRgAHE 00@955%&9'@H§Tqr9‘"@£gm°@m §¥ ﬁﬁféﬂeo'ﬂgreé'e“t per

ad4B¥88é SinitPreferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formutations
of this type can be prepared using a process which is generally known in
the pharmaceutical art.

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

active ingredient with the excipient(s) or adjuvant(s).
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Phar maceutical fornmul ati ons can be adm nistered in the
formof dosage wunits which conprise a predeterm ned

WO Yets/19asdiCti ve ingredient per dosage unit. REERPM08/003696
unit can conprise, for exanpl %5 0.5 nmgtol g, pref 15

erably 1 ng to 700 ng, partic#¥arly preferably 5 ng to
100 ngy, of a com pound according to the invention,
depending on the condition treated, the nmethod of

o 0, et O R o 1

admimistérydesk s@pdrate GnitsPsuichdes dgeex@inple] tspsmiés br tablets;
conprise a predeterm ned anmount of_ active ingredient
perPOWRRI 8 §E giayles malptionscer SHEPLHSIonsiiR adyPRUS &f NBRPqueous
ar g; I ' [ . rt- S

oS Gl Forig BP 0 folsi B of-H9Pte iR drriGRis &

of vagteadi-oN éiqlidgsmaisms. Furthernore, pharmaceuti cal
formul ations of this type can be prepared using a
process which is generally known in 25 the

h C ' r{. I j - £ l.aLi
B o ot EhplBl RSB 4tyinf T B Tor Pt A e
nmetdrashpsliey, tieex aoileingyedient cc(th@hewtim el eebiregd with an oral,
sublin- 30 gual), rectal, nasal, topical (including

budw-toxiaand phaemaesutically aaeentable, ingd xesiierdy such as, for

R ehe! BBRIEHARN AR e’ PIRYS B¢ Blerprat oy
carcomeminiLeingthd comrptindl to a HUiRHAS fing sideoamd ixihg et with a
pharmaceutical art by, for exanple, conbining the 35

ac tRhasmaggrtienl @xcipignticomyainsted [ asimikar roanael, suahagsior

{ or IR PoAt cabls e YRR oF Wlfas 1oL e AP, SEafkh BE mapnitol.
M M She6ed phssereRtveatiBperidri andubfe may likewisexeeplasent.

capsul es or tablets; powders or granules; solutions or
suspensi ons i n aqueous or non-aqueous 5 liquids; edible

or Catilss ARTRICRERR b9 Bhaing 5 en ird R BET above
in érhﬁfilﬂﬁg;ShQ;fJe@Pélatiﬁd@h@ilﬁﬁe&émn Glidamte dref Ribfitamts, such
tablet or capsule, the active-i ni%redl ent conponent can

be aSoi® SaMRlEt Righly dsperse silicio aaid; tale.onagaesium stearate, cal-

phar ' Lnert . i pient :

P o Hiiate bf HoREMARCLGoMRSUT iR, G| e g 6 the

Povptevderahixture eiefisrecthBilling 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-

ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylceliulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms inciude sodium cleate, sodium

stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
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comm nuting the conpound to a suitable fine size and
mxing it wwth a pharmaceutical excipient conm nuted

IWo206d/ 1484497 manner, such as, for 15 exanple, PpTAPLEISM03696
car bohydrate, such as, for exg& starch or nmannitol.
ant

A flavour, preservative, disp and dye may
i kewi se be present. Capsules are produced by
preparing a powder mxture as described above 20 and

fil émaﬂdé BABAe gﬁé afhé‘ |sﬁh§gﬂa$1t IH%hﬁd@gWhhogt beiM! esfitted

| ub rlcants such or e sperse
S| Iﬂhereioastanch traethqueﬁglnee; agarsbeatca'nte xalaﬂhancgummand the like.

h lid.f
ool ISt e iThute By, dot ERamble, Hebating h Py mikture,
Opegr%hu%ﬂmg'%rcﬂr?iﬁﬂéﬁiﬁ fHe RfixtERS, lﬂd‘d‘lrﬁg’SS'lubnc%lh@ Bnas disPiteg-

exarrp e, agar-agar, ?CI um car bonat € or sodi um

cartanhang presssmg@he enm mixtire tadpealtabietsr Agrowderi mpcturees
fter th

h | h d
hacPRbated Bk ko he safrtnd mtite g it & BBl @apperwin a
Sui diffen® oP aSHYES as!déREliSéN BB oddtartt 8ptionally Wigtdh EE:F'P‘i@eré@uch

wel | as dyes can |ikew se be incorporated’into
m xasfer exanpleachtbdxymathycelhdosel arsalginate, @@ame nepolyvmyl-

t h f | u
ot BTolicEhEes eRlitrortarht SEBTR o RarhER P A an
Sy NbIrpiot Hbé’éiératéﬂ%hcﬁ%s fotexam@ste! & quasafbiy salt, and/or an
tragacanth or sodi um 35 al gi nate,

caraksorhentplek Bsufos sxampe mmn@e\d(aghpmdlcmwﬁsphwate

| ncTheibBugs il 6af B8 datipRikd By aiife R RAE s suoh s
st efar akam Bﬁ@@gﬁﬁ hegrehdiRie EHdHMRARARGE ©r sBRAICHEONGellulose
2008/ 148449 /' EP2008/ 003696 -26 chloride and the

| i ker. polymenmatatialg ranst rrepsioputidroygh asigvendisnan alternative to

rersélfahﬁta%gn ﬁﬂéfé@&& rulﬁ)ggr%h?ﬁ% I?ériﬁ'ﬁjolrlﬁh%\stggf% glraeChme

f OrgfiVilngtlampb}bf rfdhturﬁftfrﬁ@éﬁapd) fvﬁ'ﬂélﬁ afg) beokeevdle to fort graewles.
gFanuI ating or dry-pressing the m xture, addi
| ub

he grAnwesican dedubiicajed byadditien of steariagcid@ %ﬁarat@ salt,
oy B e SRR T ofvRR o bl SRR s

e conpou ner

W tThe lubticatehmixturenisiiher pr@ssedielsogw@wblatsovae c@ntbounds
optionally with a binder, such for ex

o AR HEDHY 168 ITErS8. CohrAIS Bersambingi et ;esslowing inert
poI
é()%e d@éétx éa'le Fﬁ’érf glgsgeg i‘?i;}r’eﬁgﬂ tS §REUabRE WihalC4 ying Yehthe
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

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

Oral liquids, such as, for example, solution, syrups and elixirs, can be 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
the compound in an aqueous solutipn with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
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absorption accel erator, such as, for exanple, a

guaternary salt, and/or an 9 absorbant, such as, for

exonpdsa4sdyent oni te, kaolin or dical ci um phosphateEprTine 003696

powder m xture can be granul at by wetting it with a

bi nder, such as, 15 for exanpt'e, syrup, starch paste,

acadi a nuci |l age or solutions of cellulose or polyner

materials and pressing it through a sieve. As an

al t@rﬁd‘éhtﬂﬁfnér@ sQéhﬂBél' fr bﬂﬁmpﬂ@%’cﬁ@%ﬂ@ﬂédﬂ%d&téé@l aRBhBR and

run through a tab ettlng machi ne, diving |unps of

nonpcnlmomthylgnaperbltmh emerarwebema@ne@,p‘laVQUf adgitives, such as,
uI es. ul.es ri cated diti

o oY epmpte appetnit et it SweBieiier bF Sy of pfter

i n srtideial EReBleRerNhng the kké Tandikeddsd BElRidegast i ng

nmoul ds.  The lubricated m xture is then pressed to give

tabl ets. The corrpounds according to the invention can

ana 1R ERSARE Lo ifhs 17 gl G PR carf e e

cargiydapsutated immicocapaules T he forffultion eaeaRorse stearsed in
A transparent or opague prot ective layer consisting of

a s¥ah awaydhpt the relgase is extendsd ofretargad, wcfpawﬁeexample

e Y S S e

di fiiker enti ate between di fferent dosage units. 30 O al
liquids, such as, for exanple, solution, syrups and
elixirs, can be pre- pared in the formof dosage units

S0 Tﬁ?ko?ﬂ el o i d Cﬁﬁ%?ﬁﬁ& 's§ﬁ§ I%t@s a?vr@ig‘gwgii/cﬂggically

anmoun e conpoun rups “can’
di sfemktiomg derivaticesrthensof can aJsoemwaadmmusteted incthefptrh o lipo-
sui tabl e flavour whi | e eI|X|rs 35, are epared u3|n%

a nefine Sdelivery ystams os%lrﬁsm @r exargplen spedirtiameliar vesicles,

B i SR b A R e

- 2 foameddrarh safipas phospictlipids, such sy fompdrempele hoxolestieeal,
I sost ear al cohol s an ol yoxyet hyl ene sorbitol
et h%pgryi%pggeeq)rv Gsphat 'gvlpﬁelef{ﬁ& addi tives, such as, for

exanpl e, peppermint oil or natural sweeteners or

saccharin, or other artificial sweeteners and the
| i kKEhe camploukdsicf thevtoreddiztiang the salts, solvates and physiologically

functional derivatives thereof can aiso be delivered using monaoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-
polymers of hydrogels.
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The dosage unit fornulations for oral adm nistration
can |f desired, be encapsulated in mcrocapsules. The
458 can also be prepared in such a VVa%Ctrnifi’Eoosmosﬁ%

e re ease is extended or retarded, such as, for

exan‘pl e, 10 by coating or entretfit ng of particulate

material in pol ymers, wax and the |ike. The conpounds

of the formula and salts, solvates and

phy

oA R g ke AN R er

syshe aslmllslstdiredss :ﬁ@epawwm iptastensefot emaﬂnhadpblbae contact w1th

vesi cl es, gge uni | anel lLar vesicles and nultil anmel | ar
vesthel %@dermﬁ S secipignbd husofareaxampies theraddive ingredient can

h

o5 SPGB LS i e
t hetefmlsm:l |F%hdrrr1a|ﬁéuﬁétﬂ Relelasch, 3B, 3188(1986?1
physi ol ogically functi onal derivatives thereof can

al so be delivered using nonoclonal anti- bodies as

Cndii .
cour JafiReyiRe] EthBobid JUaReki ey FTRS e Ry Aph SanBetor
sol mblllaieatalsyjmtmeras d¢reagsl, edspamsions etidns; powders,. soliutions,
pol yners enconpass pol yvinyl pyrrolidone, pyran

cop §1ﬁ§,rgelg’o$8fﬁ¥%r%(9§9‘§§y|%§t hacryl ani dophenol ,

pol yhydr oxy- et hyl aspartam dophenol or pol yethyl ene

oxi de polylysine, substituted by 30 pal mtoyl radicals.

Th eFmomectceaimemw the éyeorother lexternaplisstiel foraaxairmle madth
bi ode mers which_ are SUI able for eV|n

con@mfgﬁﬁedt erfar@a iops aée@éefeeemﬁpp g eSésea'ﬁﬁ htrment
poI art.I1q 18 kdse Bf’{’dfmgﬁét Orfﬁb()@@tﬁ e |hl‘?ﬁé|ﬂnﬁ"e actlve |P§redlent

pol y ydroxybutyri ¢ aci oesters yacet a
pol gah bg e&‘ipldyed;emlyeransh armlrgﬁ"moaa wdtat—mcabié cream base.

by R gLVl e RNe 1a0rRS s AR BRI 50 Givsa cream with
Phaéﬁ%ﬂ-@#%a@én‘ cr%@FrFH%é’é bPASvAERRM-8 bhes. t ransder mal

adm ni strati on can e adm nistered as i ndependent
pI asters for extended cl ose contact with the

f.t t f le, th
et P e s iormElatieS aanted far toiicef 35PTaboptaShe pye
by ineRidersye &%‘p@» m%h@ﬁiﬁ% '(a%;%@e gﬂPBg?i%gg %(’isétﬂﬁé@ ol Suspended

Phar naceut’i cal Researc
in a suitable carrier, in particular an aqueous solvent.

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

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
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Phar maceuti cal conpounds adapted for topical

adm ni stration can be for- nulated as ointnents,
CWeRgBs/1sgu@Pensi ons, | otions, powders, sol uti oper/EP08/003696
pastes, gels, sprays, aerosols,or oils. For the

treatnent of the eye or ot her” #%f er nal tissue, for
exanple nmouth and skin, the fornulations are

preferably applied as topical ointnment or 15 cream In
the . e : . i
| nge e aetorh Bttt RS (i SRRy ol R iR
a watliguidhas caiee substance apeompaist exciwe-ingredient Belufions wre

i ngredi ent .can be fornulated to give a creamwith an

oi | VIR cream base or a water-in-oil base. 20

Phar maceutical formnul ati ons adapted for topical
application to the eye include eye drops, in which the
act Pharmageitiab farniuatiinssadapded dor adrsinésttadion byninkalation en-

Papaeast Aoal Al 41S Ox SaipReu T CHps Bsferatea By var-
aPPbiig Aldeaibrl frebdifiBAiSpe R O WRSAeo8RAESLISRAS b Istfla-

and nout hwas armaceut 1 cal fornul ati ons adapt ed

f ortarect al admi nistration can be ad- 30 nministered in
the formof suppositories or enemas. Pharnmaceuti cal
formul ati ons adapted for nasal adm nistration in which

t hePhﬁﬁhéé&Etio‘é‘l‘hﬁhﬂfl‘&tﬁaﬂssa&asp‘{Qb ik PRITRAI RfeniRtistRADARan be
powder having a particle 35 size, for exanple, in the

r angemivste0ad ab pesaarieianipons, er¢aimd, gets, pastes, forms or spray
manper il%}.v\,hi ch snuff is taken, i.e. by rapid

i nhal SYIPFr a t he nasal passages from a contai ner

contai ning the powder held close to the nose. WD

2008/ 148449 PCT/ EP2008/ 003696 -29 Suitable o

f or Rheahacsigicabforauatinnst adanted ferspargstarakagraipigratippsiaclude

" ORTudhn rbhbtubols A8 ety SO AR, EpAAIR R antoxi
Phagameedtiffem, bhetemokitics amdastiiree dby eieadnoiwisith ahé Gdrmula-

by i nhal ati on en- conpass finel €art| cul ate dusts or
m stan Iwwﬁr%wml@mrtbeéﬂpqgo el recipipntity hestreated; and

ngéﬁgécgﬁse gn&’in%R?é{h%%ro%s‘@téljﬂeas%rsséﬂéignsﬂﬁﬁi%irﬁ% éomprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
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
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

vours.
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tors. 10 Pharmaceutical formnulations adapted for
vagi nal adm nistration can be admnistered as
pessaries, tanpons, creans, gels, pastes, foanms or

| ations. 15 Pharmaceutical formulati
3&?%%86]&?{? parenteral adm nistration include 5)53&2'8???0036%
and non-aqueous sterile inject3bdn sol utions conprising

anti oxi - dants, buffers, bacteriostatics and sol utes,
by means of which the fornula 20 tion is rendered

oI r%@é”ubcaiy“efr%m‘?f%ﬁ%u&“ AFSBOGHR ok fhe i Sghends
MaYok ARIrhB&r SUac oRE] bIQB: i g?dl?ﬂplbht hd weight of the

formul ati ons can m n| si ngl'e dose of
mul amldtaiethemmalsee:os:dltmrthakmqmllresstmmenhmnﬂutaasemmy the
vial s

d f ed t.a
oo RS BhI RREUIARNArEh e BN o ATBINSEER At dtimate-
) qgldéatemheambqréemhgrddc%r S VR bAByBH aREHR v Bifount

before’use i s nécessary. |njection solutions

an dofsa spmw@undsaqcoaim@m the inventicofatdhe dreatmint beneoplastic
reci ared fromsteri owder s [ apul es
o fox BRaBiof 8B0 or T eRd rcinon Ty ' faperaif i he Bhge
addfrbinah 118 1@@%@?&9 thélgh%f ﬁhe”f%ﬁfdlél'ﬁetﬁ'nammal) per day
constituents ornul ati ohs may al so conprise ot her
ageand pastm:alaﬂyrtyphally arrimewange rfmmédo Thomgig phbmdy:w&mht
t ype_ of f

f |
v Ber ey, Yo, g %tiat Aspunt S TR ot adilt T Re b
170 g Bl BARBEA /4 POB RGO Bour Soarioe

therapeutl cal effective amount™of a conpound of
f oraﬂmmlstermjoaa assingle dosaperelayadr Uss@ilpirsa senes wiipad-doses

for the e_an ht of the .animal, the

oy fSEER B frr AT, ke Rl Bve b Sy PO Rl 56 BBt the total

sev@silyt dose |BQhe RAM, @\rpéﬁéétﬁfefél‘hﬁuhﬁéﬂ #B5aR b sbRAtSE G4l

of admnistration, and is ultinmate-
physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in ali 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 sterecisomers thereof,
including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.
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|y determ ned by the treating doctor or vet. However,

an effective anount of a conpound according to the
?&%19&4% or the treatnent of neoplastic grow:{}EP{oﬁ%O%%

exafpl'e 'col on or breast carcinoma, is generally in e

range fromO0.1 to 100 ng/ kg-&fl -body wei ght of the

reci pient (mammal ) per day 10 and particularly

typi caIIy in the range from1l to 10 ng/ kg of body

R SR o B 8 AR Bl e
an%a@@%r@npé‘ﬁ]é& eThé bét ﬁl%‘?ufbtr example, comiprise §é@érﬁ€é afm-a

si ngl’e dose per day ustally in a series of
parnoum @acmazomamimgam effectivexampuet oftavoompnuad of tleformula

r Si,X er S e tota da

i B uliEy Teatie Abiigtes s Past il offéSisoers
of tﬁere}@ﬁyﬁbmhmj m@&ur}esfthe@dfwah rétfgd, vati ve thereof can
be determined as the frac- tion of the effective anount

of angear eﬁp@wam@uot df afurthermedicanant iastive ;ngoediestin dis-
hat sim | ar doses are suitable for

théo?\feég HPH'F%?d "Her conditions nentioned above. The

invention furthernore relates to nedi canments conpri sing
at | east one conpound of the formula I and/or
phéﬁﬁceutl cally usabl e derivatives, sol- 25 vates and
st ereoi somers thereof, including mxtures thereof in

o e AoBlo S B 0 U e TSRl i s
corist manaakf espodia ﬁnrm@wﬁn tredtréaimenit cﬁftf(mtnellenas&
ampunt of a conpoun e fornula | and/or

phar
ceufaqhd;czﬂd gisgases. d r@éeudy%&a&e(&gnclyde\iae @golziﬂ@tlon of tumour celis,

l?fa?l‘?:‘talégféﬁf fedy: ‘Leégg%{rrg?tugﬁ ?é%{gﬂ@ggﬁ ifich gﬁ&%%fteé the

f Urgrb@th oEshiRp@NSurd Cddigr métgra&@umitsatnm(ﬁas&’ud&ﬂmathy,
PCT/ EP2008/ 003696 -31 The set conprises suitable

c o198 iRdHeed Samlardegenesationand e B md nnﬂgmmﬁggs(nﬁona-
TR BB 3B ind i IREATDL o, corpr se separate

poul e contalrnin ef fective amount of a
conpound of the formula 5 I and/ or phar maceuti cally

us | e derivatives, solvates and ster somer
preseptinyaniien RNGemPassehiieuse PE?“Q croma@waﬁ,s of the for-

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

Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-

vention of a disease in which angiogenesis is implicated.
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and an effective anount of a further nedi canent active
ingredient in dis- solved or Iyophilised form 10 USE

w:&%?ﬁ% conmpounds are suitable as phar mc%#{ﬁﬂoosmosé%
active Ingredients for mamual s, especially for humans,

in the treatment of tyrosine-RPmase- induced diseases.
These di seases include the proliferation of tunour
cells, 15 pathol ogi cal neovascul ari sation (or

CURDETCH aBeabe W TR RdPA et R BABLE oGt disease,
r elsuBRRtfBYinal RERuldNEHASS dBbeticretihedafs abeaRd@td inaeular
like) and inflammtion (psoria- sis, rheumatoid

ar degeneratipncanchibel likke) . 20 The present invention

andey s ecrnlads B metbuhREE 4R Btydibfolealy aftiftable

t hgaroanbidoldies tdreppforthe Prefaration af aan@ditament fdrehe
treatment or prevention of cancer. 25 Preferred

catEaiventor pievention oé iflapimatery giseases alssnialla withinths
cerehral ..carcino ur.o ital,trgct cargeing .

c o RS AL 158 P TirsHiBH Ed Bpleh &t el b etEw disgases
| alipdlgg@ rhédhaioi® ERhANS! PsorifisitatshtaefBermatitis! HBRIved hyper-
group of preferred forns of cancer are nonocytic

| e SRABIHIVAY reagtignanshibe liker ci noma, snmall-cell [ung

or ] S pRERES MahedEafip coliUhe e il fRBaor
Coppgellyi SR IHEPEHIS SEhe ait boNaEsiYraet fop theBreparation of

i nvention and/ or physiologically acceptable salts and
solamedicemerti deethie thﬂtWﬁﬁg op pepeandiona aotyresing Kinesadnguced

w07 SR A B he nebrippiiteq ahafEn 3 adndhlidloh Wilen to
PCIHiErROPBHDHRPEpeutiRAlpefiacivelasane of 8 cofigudund according to

angi ogenesis is inplicated is an ocul ar disease, such
as theinveation is adminisiesed tha sigkapemreakinmeegpefisigh treatment.

ag%’hieqﬂgpaepdebﬂﬁca%gﬂnt \%?%%%%%8%88 t@ﬂge gagc#ié El‘?sease and can

be determined by the person skilled in the art without undue effort.

The present invention also encompasses the use compounds of the for-
mula | and/or physiologically acceptable saits and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.

The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-

nal transduction pathways of a variety of celiular activities, including prolif-
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5 The use of conpounds of the formula I and/or
physi ol ogi cally acceptable salts and sol vates thereof

f Qo 4§ Rugparation of a medicament for the trealBibsnsess
or prevention of inflamuatory diseases also falls

within the scope of the preses-invention. Exanples of
such inflammuat ory di seases i nclude rheunatoid

arthritis, psoriasis, contact dermatitis, delayed

iR E Ry e P —
| angrofyrosaey Rinalse gictiaty cRrREPCHIrstiGRbE Rineest el pateslogi-

thereof for the preparation of a medicanent for the
t r e&8hBREVagCUlaTisatian that rometes thesgiewtkioh sekd tuTnOLSe ogglar

o P el o e 18R AV Edt BTkl iR Begenera-
ef f giohiam metike) andl ifflararREDA dpsekaisli raguinatoiti Rethritis and the
invention is adm nistered to a sick manmal in need of

suchkelreat nent. The therapeutic anobunt varies

according to the specific disease and can 20 be
deternmined by the person skilled in the art w thout
undUdestdropoundghef thedeemulai irnambe admanistered to pptisstedor the

the,use co unds of the for: la | and/or
phyéﬁ%ﬁ'@&f@fﬁﬁ%da&%ﬁ%%@\%f%@g?w\% s t her eof

for the preparation of a nedicanent for the treatnent

or prevention of retinal vas- cul arisation. 25 Methods

f or Tiheenvertinmitwis rolates tovthet ussnobsoropatnds df hedogwula |, and

such,as dia-..betic t i nopat hy and .age-induced macul ar
degBharaereHtically yspblédeiityes. SOhated pod Sigtarsaiersfgreof
use iddiidihg tnikfuras MiteoPin 4Il R8B! fo? thé bré pHrhBOMBF 8fedicament
di seases, such as rheumatoid arthritis, psoriasis,

confeicthedegataneint 0§ dissased indwhiphdheighibitioanstgulatianyand/or
react | . as || as.the. treatnent ,or prevention of
pondosilaidtE gt Koasé SigraRirabiBid i Bk 8l
osteoarthritis and rickets, I|ikewise falls within the
scope of the present invention. The expression

"t y Foefanence isegiven hawectsdMet kbases or conditions" refers

to 35 pathol ogical conditions that depend on the
activity of one or nore tyrosine Kkinases. Tyrosine

Ki n®seferendd Ry giter &5 tHeyusy of Ssthpeahdy oPfie foeinR® E an@ pharma-
t he si g nal transduction pathways of a variet éﬂ?f _ )
cel carligalycusable degvatives) seivatgspns steregisomess thegaah including

PCT/n%QQ@ {hoqugxg iﬁ all r%%os,
for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

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

Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.
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eration, adhesion and mgration and differentiation.
Di seases associated wth tyrosine kinase activity

i.nal @ liferation of tunour cells, patholo'-E?gd
n‘g((o;\;g 2‘13%11 isation that pronotes the growth of gégi 08/003696
tumours, ocular 5 neovascul ar-i3&tion (diabetic

reti nopathy, age-induced macul ar degenera- tion and the
like) and inflammati on (psoriasis, rheumatoid arthritis

and.the _like The oun 0 the formul a _l

SO Sod Linow 5 avelerally aIoctst ToRThe WRLRE tuGPurs of the
Caflﬁﬁ %Jhrﬁéué le@ﬂ%é]furﬁ aIﬁIe dHér”&éé&Wc‘ﬁ t? Peﬁ, of head
i nventio us r tes to e use mpouln e

f orand netk, thed:espplaagm&;éhm lceamk ycheél;lagbbel diw intestines $he liver,
solx%at es, a st er eoi soners ther.eof [

5 .udi
BiEain, b Besotata, B Urogenia! trads, therlumphatis skesn the

WefHd/ ] reat nent of di seases in y\,hi ch the
[ nh| E?ﬁ%on régﬁleatglﬁg% and/ or nodul ati on of ki nase

si gnal transductl on plays a role. Preference is given
her t kinas 20 Prefe nce i ntg the u
" T SeU o B thETRRIPETEIOrANY SoTRStReome fhe GRupling
\% r -
.ni?d%}d%%“'ﬁn@ﬁ“t%?@s“f%&?‘@% FRaRtifomias FHGORR Saldtt! blas
pr dpearas, icolonodarainoetd aadrbreadt @ardinemiar eat ment  of

di seases which are influenced by inhibition of
tyrosi ne ki nases by the conpounds accord- ing to Caim

1. BRrE¥NtLS b.ﬁgheze ir% Q%ﬁ{tﬁf)%‘éefﬁf O d‘f;értuH‘tf‘ur of

preparation o e treat ment
di shaddsodvand imanme sydteranpesfelaply fdrithe tneatmeht of\e tumour
accordi to Clajm

or GHASRYJ1aTS 167 GRAUR o a6ie (eI Or eV s MY feu-
200 g FoTtetyreRstis BUARERYE Adlg dfiohic] iEh?ﬁén{)e\S}?aem'a

pr ef er ably selected fromthe group of tunours of the
ﬁgﬂw a%&@%@%ﬂé %etfgsmglgaldc%%rbe ag%lrﬁtst%retf in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent” relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and

gemcitabine); antitumour antibiotics (for example anthracyclines, like
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and neck, the oesophagus, the cervix, the thyroid, the
intestine, the liver, 5 the brain, the prostate, the

%Q%&ﬂehﬁ gtract, the lynphatic system the sjemRghhso0s606
analor the larynx. The solid tunmour is furthernore

preferably sel ected fromthe-g@up | ung
adenocarci noma, small-cell lung carcinomas, pancreatic
cancer, glioblas- 10 tomas, colon carci noma and breast

carcinome.. Preference is furthernore given Ay .
F oradrRE ik ey E Sok b, G Meriuth, Slulnicih Waliiien
Sy&hﬂﬂﬂn&/ﬁn@@%é&idﬁnﬁymn bha rhitahiR) ; UntithifofidRigentd (for
selected fromthe grou_ﬁ of acute ‘nyeloid | eukaem a,
chrexsnaplmMmincs alkeloids, like vingristinet \inblagimevindgsdng asei a

o oriBbreling i BRI ks el SRR gl ieP BB ASe pilitors
20 (R drinpieldpipdduphylioehst ks BrRfidside 466 R %si%ie, amsac-

i ncl udi ng anticancer "agents. As used here, t erm
" anine; dopetecagdrindtacanatnsscaroptotiyecigkand aail-difarentiating

SO 0, 10,5 RS0t LI CaCEr Lor, e BT TG

def,ﬁiagpl herein may be applied as a sole therapy or nay
involve, in addition to the compound of the invention,
corliient i apydostaticiagents, such asdiaotinestaggens (fethexasnplertapioxifen,
Such_chenot her a may i nclude one or. more of the

F ol PN e Bedral e andfaR e ceblrahf receptor
antddwirelgliRitars! (&Y xdinhple QGIbé%éﬁté,%ia?%@ééﬂ%gﬁf@lgéfﬁrﬁple bi-
and conbi’- nations thereof, as used in nedica

onczligigynide ufitamddes | nilytamidegreheyproterone acetate ILEIRH antago-

SR HRFIRPRE R e B I BRSO el Pyl 3R Hhseretn
ni tgrBgestcPEves (féﬁéiéﬁ?%hﬂbbéﬁ?ol%eﬁét@ﬁ,laﬁﬁgﬂéﬁ inhibitors (for

antifol ates such as fluoropyrimn di nes o
5- fexponplgrascanasiingole, defedanle, vasazole andeekernestaoe) andirdibi-

cyt,osi ne,. ar abi nosi de, . hydroxyur.ea and enci t abi ne);
aﬁttpf%ﬁﬁ?'rﬁa?&ﬁﬁ%ﬁ% %ﬁﬁ’aé%\ e ant %racycl i nes?

| kgiy WO Z2008hd PinRiblY dalreeP B8R RN géﬁeﬁé#ﬁb@%tdnopro-
bl eonyci n,” doxor ubi ci n, daunomyci n, epitublcin,

i ddeinaiseiinhibitais, tike ciarintastdh @nidniohipitiors ahdrakinasegrgsiminogen
cantimtotic a ?nt ? é{lor exanpl e vinca al kal oi ds,

| i |etyR rrPQ?IPtHg,U"{H 'RBl-ast i ne, vi ndesi ne and

(iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
erbbl antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
8- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OS|-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
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5 vinorel bine, and taxoids, |like taxol and taxotere) ;

t opoi sonerase inhibitors (for exanple

epi podophyl | ot oxi ns, 1ike etoposide and teniposi de,

MO 3008/148448  t opot ecan, irinotecan and canpt ot ﬁ@@ﬁm}wsmo%%
and cell-differentiating agems-(for exanple
all-trans-retinoic acid, 13-cis-retinoic acid and

fenreti- nide); 10 (ii) cytostatic agents, such as

anti oestrogens (for exanple tanoxifen, toremnfene,

ral pjatélemaemmdogromm éantorfadnilyoatuk fdr exa)nple avtibitare rof the

d f I f ul t t),
amch%fg%v& ORI TRRI b - “hal ot am de. 11 utam de.
ni | |&¥§é%e§@§lﬁa§%s@ﬁhmhhﬁﬁﬁiﬁﬁ‘é aeractsof vascu-

nis or LH Ists r exanpl e goserelin
| edpr endbihehamrobm&mon ifor exprrmgi;@ﬂiaaanbwasogulalr ercethplial cell

I tat t f
Y e )
sl i e v o el
ex Mt 87/22586, W@cﬂ?lﬁ@ﬁ)iﬁ&éﬂo ATIA2856rand WO 88/1 3354) and
5o R Ao B R P8 SR o
f bi t | ud
SR of HEAPRud B RATE Rl 1 1l V0o

antfviodi azedsébdamaglr@@g@’lts $uh ambomrétbetaanmcbadd com-
trastuzumab [HerceptinTM and the anti erbbl anti b?gé/

cetm@m@odlp@gggqi yn Ir\*@ﬂﬁ&@%' R&taﬁ"s@@l@é&!oﬂﬁ MYQ; S%p21
LYIRRY 68/4&4@2%90‘ dd?h‘i’(séé”\ﬁfc?gﬁifg’é%mgﬁvnp NHGAU ey nase

i nhibi tors r éxa TN bitors he” epi def nal

gr oan 0823 fam |y (for exanple EGFR famly 30
tyr osi ne ki nase i nhi bitors, such as
N— ((gu):m AYisenpe GB?"@B!%%W’)EW?HB%G wiich are directed to the

DALIALHARL LY 81876 0bb3: 41 ARl fead Hkddrsd)

yn ["phén
( 2- (i) howmm&wapmbhes Zineluiding, f@rdxemplebapproaches for

- i 77439%% A absriant gpBes.-SUNALAPRIFIIRSA praber yMBRAAT

cx P RePR GORP TT68he iEeTE 9501y Rl therady) approaches,

PCTEUdPREY B3ty cytdsing! déarhivlasdethyredingridndde boa bacterial
fam_|y and for exanple inhibitors of the  hepatocyte
gr oWiTRreductase engms, and approaches for | lncreasmg patient tolerance to

chemotherapy or radiotherapy, such as muiti-drug resistance gene ther-
apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and
in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
such as cytokine-transfected dendritic cells, approaches using cytokine-
transfected tumour cell lines, and approaches using anti-idiotypic anti-
bodies.
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(v)antiangi ogeni c agents,
the effects of vascu-
r exa%e the anti-vascul ar endot hel i al

g‘VQ\RvPW i

(fo

or anti

conmpounds such as

i nt

er nati onal

ot her

ey

such as those which inhibit
grow h factor,

cell 5
body bevaci zumab [ Avasti nTM PCT/EP2008/003696
t hose di scl3wsed in published

| ar endot hel i al

patent applications WO 97/ 22596, WO
97/ 30035, WD 97/32856 and WD 98/ 13354) and
t hat work by

compounds
mechani sms (for exanple |Iinom de

i nhllg mqncame@tstomrﬂEai@e il helow 3we preleratdy, Butdot exclusively,

ot A et ARG "

i nt

er nati onal

pat ent applications WO 99/ 02166,

WO

00/.40529, WD 00/ 41669, WD 01/92224, WD_02/ 04434 and 15

WO
t ha
sudg
t he
f or
p53

|TabiFs213;

(vii)

anti sense therapies, for exanple

SdkyMitirghagemts di
h as I SIS 25083,
rapy approaches
20 repl acenen
or aberrant BE

Cycloptiospharnge t ar get 4 onusttied above,
BaBufav | - Ras ant i sens@®rofaibaizinegene
Ifosfaehigdi ng, for exa”mlﬁ’etaﬁﬂﬁéoaCheS

h&Qgr rant genes, Hedbhat
o Fgﬁﬁ -

I’ﬂ})@ﬁ%g%gw PT

enzyme pro-drug th 2

using cytosine dea pLaymi d ne ki n eRhp=ae

bagt eri al nitroree %@58 ¥Hzyne, and a r

i ngr easi ng pati ent Dag to chenot W"’@r

radi ot herapy, suc 1Cal$muatlme drug resistance gene ther-

25 japy; and (i Xx) innunotherapy approaches, i ncl uding,

f orl PexaHTPh @gefits VI 0% I n-vivo appr oggdiBsplatih

i ngreasi ng the I Mg ﬁl ty of patientzf. BH‘?W(AnSﬁ\hEB)
sugh as transf ect| y)E nCYyt oki nes, sug! b@ﬁlatm (Aetema)
i ntlerl eukin 2, int

gr anul ocyt e- macr op

apf

roaches for de

? gﬁlﬁmﬂ? ‘39?%}{5\”&% tg} (Johnson
§ T-cell aner gg%ﬁ’ oaches

usijng transfected ' Priplatidel 1s, such a

cyt oki ne-transf ect lfopltitiri tic cells, afbeBasmesLaRoshe)

cytoki ne- transf edted tumour cell Iines SMﬂd%ﬁdB@mmo)

usiing anti-idiotypic anti- bodies. 35 WBFR82808§Atcess)

49 |PCT/ EP2008/ 003696

Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fiudarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

6-Thioguanine Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharma)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)

Ethynylcytidine (Taiho )
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-37 The nedi caments from Table 1 bel ow are preferably,
but not exclusively, conbined with the conpounds of
the formula I. Table 1. 5 Alkylating agents
PUBHEYShani de Lonustine Busul fan Procar bazh¢KEF2008/003656
| fosfam de Altretam ne Ml ph8Ban Estranusti ne
phosphat e Hexamnet hyl nel am ne Mechl or oet ham ne Thi ot epa

Streptozocin 10 chloroanbucil Tenpzol oni de Dacarbazi ne
gents Cisplatin-

MSBERNZD- 0473 ( Anor MRDPitegan (SuperGen)
irubi¢inet ema) Exatecan mesylate
EibipnemeSat rapl atin (J(Daichi)
&lﬂbr@iratl n BBR- 34Qdiindride® pChémGenex)
(Hof f mann- La R_OCharhlt .ﬁa&@ (Suni t ond) GirfBreRARISAFRESTaU)
20| Ant i net abol i t ey é [@e deex Dﬁ’l%'?ﬁétb@gh '?Igeaufour-
d§ ﬁ oxyc

Trimetrexate Cap

of or nyg
5-fluorouracil Fl oxurl di newgﬂi k) n 25
2- %hl or odesoxyade ﬂ@’q%"'?f" 'Ieé’%éd 6 (E
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Daunorubicin Bleomycin sulfate
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Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)




J

10

15

20

25

30

35

Cyt ar abi ne C of ar abi ne (Bi oenvi si on)
2-fl uorodesoxycytidine Irofulven (M3 Pharnm)

P b AT

DVDC
ne Tai

PCTI EP2008/ 003696

Rubi t ecan (Super Gen)

(Hof fmann-La |datrexate Roc
ho 35 WO 2008/ 148449 e T /E2008/003606

- 38 Topoi sedBrase Ansacrine
i nhi bitors Epirubicin Exatecan

mesyl ate Etoposide (Daiichi) Teni posi de or Qui naned
(Ch nrf".anav\ m-t-oxantrone -G nat egu_”i\ Si girR— Taw) 5
| ri opWBHalic agants1)PasiaXshot ecan ( Beauf 09p 40BO04Bny | - 10-
| psen)  hydr oxycanPeeatexein TAS- 103 ( Tai @pxoSwibkdaeh
El sam truci n ( SpectColghicir@exr azoxanet J-BE000B8ARMICKk &
Co)| (TopoTarget) BNRbia3toe (Bi oNuneri k) P8-Kdbt€Celie
(Noyusphar ma) CKD- B@dcfigtieng Kun 10 Rebet eutics)
anal ogue Dang) (Exe\!/.hasfe16|n5W 2170 (Kyowaipipkkod (Bayer)
BBR- 3576 Novus har Lunour Dact i nomy o||0r5f97 (Ab
(Actinonycin Anpnaf ‘5? i ,f N D) % E
Doxprubi cin (Adri aﬁ ﬁ %E&égg%irazol e %F
Oxaptrazole Valru one |l£l’ |( A )
Bl epnycin sul fate biaRyeT Bl enoxal ?:a A Medica)
Bl epmyci ni ¢ aci d Lam e FR-86526 (Elsal)
Cemadotln (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 61286 (AstraZeneca)
T 200607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly) !DN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH}
Taxoprexin (Protarga) CA-4 (OXiGENE)
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Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene})
agonists/ Therapeutics)

antagonists

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

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

Alitretinoin (Ligand)

Immuno-
modulators

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

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

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine

(GemVax)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercel)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin (Dovetail)
CLL-Thera (Vasogen)
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30 35 WD 2008/ 148449 PCT/ EP2008/ 003696
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aRuReRnRA
Ir oxycanpt ot heci
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19) (Exelixis) Kk
ma Anti tunour [
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oposSiae

ﬁ%ﬁ%gﬁ;jmsolone

7- et hyPrq@nsqﬂeg@n)
chlomdriaisendai ho) Topetiveglutethimide
idemeptroDexr azoxanet Ji&uplidd (Merck

Hy&N&‘y Rif@s(dtondlurer i Gosklel xant r one

A I
eawge Rgstrogan

@Qgr ong Nun
e

)?estos{serone propionate
Fluoxymesterone
Methyltestosterone
Diethylstilbestrol
Megestrol

Tamoxifen

Toremofin

ctli

Dexamethasone

I nony
Doxor ubi ci E)

Rebece¢apuysiainanal ogue
ko) B% Novus
a?lde
QY

reo&dam/CI n)

Nilutamide

Mitotan

P-04 (Novogen)
2-methoxyoestradiol
(EntreMed)
Arzoxifen (Eli Lilly)

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux
(Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6663 (Pharmacia)
ZD4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImCione)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)
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Deoxyr ubi ci n Oxantrazol e
Daunor ubi ci n Bl eonmycin sulfate

Val rubi ci n Losoxantrone
(Daunonyci n) (Bl enoxan)

BYO 20081148449 Bl eonyci nic acid Therarubi ci n Bl eoRgTER2088/003696
20 ldarubicin Bleonycin B Ruljglazon Mtonycin C

Pl i canyci np MEN-10755 (Menarini)
Phar maceuti cal s)
30 35 WD 2008/ 148449

(Gem Cyanonor phol

M t oxant ron ( Novantron)

i nodoxo-

Porfironycin GPX-100

rubicin 25

PCTMaR208 &iged 696
408075 Docet axel
(Abbott) Vi nbl ast
Ther apeutics) 5 Vi
A 105972 (Abbott)
(Abbott) Rhizoxi r
M vobul i n (\War ner -
ER{86526 (Ei sai)

(BVS) 10 RPR 1098¢
TXID 258 (Aventi s)

inBitsieop BandAd | ne)

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

G17DT immunogen
(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

Pi-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm}
Cilengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor

agonist, Point

ThaAarmsma s N Y

SRAB7FIN (DCKeA | ¢ agenBELHXRATYTY t{BNE inBbitor,
CoBidtCrstie E7010

59 ﬁth@%b L (Cell Vi nﬁdnﬁrhﬂ@e (nbonuc!ease
IHS & %@ ( Bay desif ne
365 f% (RNA
og Bl Ca)c,yn ppl)bltor Dong-
| n BASF Adtastatin Ad
s@)n( me@oxsz inkj mfnohanra@aaammeqcrgducmg
(vipr\dedicahir ) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon})

R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)
CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
{differentiator, NIH)

RAVE oo i e v 5m o amem wme dh o
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Epot hil one B (Novartis) ZD 6126 (AstraZeneca) T 900607
(Tul ari k) PEG Paclitaxel (Enzon) T 138067 (Tul arik)

ALEO ef@ahi )  Cryptophycin 52 (Eli Lilly) ! PurEka6us003696
(I'ndena) 15 Vinflunine (Fabre), AVLB (Prescient

Auristatin PE (Tei koku Neur oPHE ) Hornone)

Azaepothilon B (BVM5) BMs 247550 (BMS) BNP- 7787

(Bi oNurreri k) BMS 184476 (BMS) CA-4-prodrug (OXi GENE)

BMS 188797 (BWMS) Dol astatin-10 (NrH) 20 Taxoprexin

Protar a CA-4 OXi GENE Aronmatase Am nogl ut et hi m de

Ex eArsirabined ritgiatinent of this typealan b ackisted with the aid of simulta-
(Bi oMedi ci nes) Anastrazole YM 511 éY nouchi )

For RRQYRIFOPSSTHING QR FeRasaitiEpeRs!a O?Efer Ingjyigya! components of

Nol H i : I

( Bi %@g@%éﬁp [ orsgtl ggté %‘ﬁh %ﬁga‘?’%ﬁtfﬁ)( ggarﬁ&tnﬁbu%s

( Phaceaiing tobe asfertiode (Baxter  d uf osfani de (Baxter
International) 30 International) Apaziquone (Spectrum

Al bumin + 32P (Isotope Pharmaceuticals) Sol utions)

06- Re guanine Thynmectacin (NewBiotics) (Paligent)
Edotreotid Novartis 35 WO 2008/148449

PCT/ EP2008/ 003696 -46 Farnesyl Argl abin (NuOncol ogy

Ti pTharconipdquhdsrafdhe Sormulan siescrised lrethe)exbohpies were tested by

! nh{hbei rflsoslrasysI ens%fri ég ibkt.gzlc,(v\.'S glqg r\nirenrg_foﬁr(reé Ité l‘IZ\lle ﬁ;n%gg%hig%)r?(
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Nall. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.

14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.

The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (**P-ATP, 3*P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive

signal, or none at all, can be detected. Furthermore, homogeneous time-
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Pl ough) Bi oPharnma) BAY-43-9006 (Bayer) 5 Punp
i nhibitors CBT-1 (CBA Pharma) Zosuqui dar Tari qui dar

WXenos/sdsador | hydrochloride (Eli Lilly) M5 209 pcSalre0esnm369s
AG Biricodar dicitrate (Vertsg H stone acetyl

Tacedi nal i ne (Pfizer) Pival oyFoxynmethyl butyrate 10
transferase SAHA (Aton Pharma) (Titan) inhibitors

M5- 275 (Schering AG De si a tide (Fujisawa) .~

NEP@dd[\F&H isresesicdRRbARhSE ehbR)\PIrafsiEMHTR- FRET) and
(Col l aGenex) inhibitors Laboratories) BVM5-275291.

( CHuoraeshpncarpblanisatien & Ia)etenhnoimgrﬁsmar( B2 iused las assay meth-

TeZ Zgﬁgg{%& ‘{@{%rgﬁ@ggﬁ%@%ﬁ%%@?? l?gllzga}(ﬂ t an)

Health Triapin (Vion) TNF- aIpha\/ruI|Z|n (Loru
Rthheranreéacg@wét)ve RS assay methadscuas %ra,qmﬁpa@%nhc’sa@tl-

OvPaRe EheiE AR FHERRGAS Snfho iR R gsphor-

anyaged sabstratet Tﬁl@l Binding ttaﬁemi dtlettalby ¢hbmsiomirfescence
Al tretinoi "!iiﬁ gand) receptor agonl sts Johnson) 25
gen

L GBSHg5DS@¢o qaﬁﬁm cqmu@ate@ra@ body Restet alor , Bio-

%é@ gns Oncophage (Antigenics) (Anosys) GWK
(P Ni ‘c)S) Pentrix (Australian Cancer Adenocarci nona
vacci ne Technol ogy) 30 (Biomra) JSF-1 54 (Tragen)

CTP- 37 (AVI Bi oPharma) Cancer vaccine (Intercell)

J RﬂM‘ﬁfﬁﬂﬂ@tﬂaﬂMﬁiﬂﬂﬂﬂ (Bi ost ar)
The test plates used are 96-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled *P-ATP in the presence and
absence of test substances in a fotal volume of 100 pi. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supematants are filtered off with
suction, and the wells are washed three times with 200 pi of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintiliation measuring instrument (Topcount NXT,
Perkin-Elmer). |
The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-8000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-
tory values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:

30 pi of assay buffer

10 ul of substance to be tested in assay buffer with 10% of DMSO
10 ul of ATP (final concentration 1 uM cold, 0.35 puCi of *P-ATP)
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PEP- 005 (Peplin Biotech) BLP-25 (Biomra) Synchrovax
vacci nes (CTL MGV (Progenics) |Inmmuno) !3-Alethin

( | % Mel anoma vaccine (CTL CLL-Thera (V3se8e50s/00369
3‘?8}5%6% * p21-RAS vaccine GemVax WD 2008/ 148938

PCT/ EP2008/ 003696 - 47 Hor nondl1 and Qestrogens
Predni sone anti hornonal Conjugat ed oestrogens
Met hyl predni sol one agents Et hynyl oestradi ol

Predni sol ane chl orotrj ani sene Am nogl utet himde 5

I deﬂ@k‘f 9&3@9&\5‘5?8{%%&3 P%%‘?dP&&ég%'!’Pfftﬁé Goserel in
caproate Leug@ﬁda blenXRAEANEID50RSBIABETRIAR! ut am de
Test osterone Fl utam de Test osterone propi onate
Cctreotide 10 Fluoxynesterone Nil utam de

Met hyl tgslt 9st erone Mtotan Diethylstilbestrol P-04
(Novoge ?u '%ﬁ5§‘? ‘0ol 2-nmet hoxyoestradi ol Tanoxifen
(EntreMedjggalosgrmfin Arzoxifen (Eli Lilly)

Dexamet hason 15 Phot odynam c¢ Tal aporfin (Light

Sci ence®) niMd-HIZRESr i opheophorbid agents Theral ux

(Yeda) iT rat echnol ogi es) Lutetium Texaphyrin
Mbt exaf i hIEAFBRIMIHA @RSacycl i cs)

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

- Stop solution:
60 mM Titriplex lIl (EDTA)

- ®P-ATP: Perkin-Elmer,

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

Above and below, all temperatures are indicated in °C. In the following
examples, "conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M”

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

ESI (electrospray ionisation) (M+H)"
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Pharmac clics Hypericin 20 Tyrosine kinase Imatinib
(Novartis) Kahallde F (PharmaMar) inhibitors

ved bensaunssde ( Sugen/ Phar m CEP- 701 (Cephal on) apCHEP2008/003696
CEP- 751 (Cephal on) ZDI 839 (A%tzr_aZeneca) M_N518
(MIlenium Erlotinib (Oncogene PKC412 (Novartis)

Sci ence) Phenoxodiol 0 25 Canertjnib (Pfizer)

Trastuzumab (CGenentech) Squal am ne (CGenaera) C225

(| HPORIS BRrbEPhERE pFdBRErE LhemicdVidhi§4RIMENas8 spectrometry)
SU6668 ( Phar maci a) X- H210 (Medarex) ZD4190
(AdMdPeneca) 2C4 (Genentech) ZD6474 (AstraZeneca)

MDX- 447 (Medarex) 30 Vatal anib (Novartis) ABX-EGF

(Abgeni x) PKI 166 (Novartis) |IMC1Cl1 (I nClone) GA016

( GHRLCnndivses éMethadBAS09 (Weth) EKB-569 Weth 35

WO 2008/ 148449 PCT/ EP2008/ 003696 -48 Vari ous agents

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

Sa [ i : npi rnase (ribonucl ease
Tocr:tl?(glgg]sn?r@ @ilh '?‘bﬁ?xg%é’???u?‘ﬁt , Alfacell) agonist,

Ri [RpWwaate: 2Gal/atinbi cin (RNA 5 Al voci di b (CDK i nhi bitor,
synt hesi s inhibitor, Dong- Aventis) A CV-247 (COX-2

i npYveRrA: G-0phagueRUsNaHBRlsci ng 1 vy Medical ) agent,

SRIS4DER BaLdBRMtrlie + 10% of water
Gradient 8 min
0-1 min: 99:1 -> 99:1
1-7 min: 99:1 - 1:99
7-8 min: 1:99 -> 1:99

HPLC analysis (Method B)

Flow rate: 2 ml/min

99:01 - 0:100 water + 0.1% (vol.) of TFA : acetonitrile + 0.1% (vol.) of TFA
0.0 to 0.2 min: 99:01

0.2 to 3.8 min: 99:01--> 0:100

3.8to 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long, internal diameter
3 mm, wavelength: 220nm

HPLC analyses (Method C)

Flow rate: 4 ml/min

Solvent A: 0.1 M trifluoroacetic acid in water

Solvent B: 0.1 M trifluoroacetic acid in acetonitrile:water (9:1)
Gradient 8 min

0-1 min: 89:1 -> 99:1

1-7 min: 99:1 — 1:99
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stlm{,\,a;raqe 2 Xipgizafpurin (| I\/PDH Ei sai) inhibitor,
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5SB! B Rmariipacels oot RstPRaae oa - 770 (nTOR
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(haemat opoi esis Exisulind (PDE-V inhibitor, pronoter,
10 pha. fAegendsiip) 1004 of sedemidd/s) | munol TM (tri cl osan
CP-461 (PDE-V inhibitor, nouthwash, Endo) Cell
Pat hways) Triacetyl uri di ne (uridine 30 AG 2037 (CART

)@"ﬁgre1prodrug, Wl | stat) Pfizer) SN-4071 (sarconm
agen

15 The preparation of 3-(4-methylpiperazin-1-yl)propyl [3-(5-methoxy-2-oxo-
benzooxazol-3-ylmethyl)phenyllcarbamate ("A1") is carried out analo-

gously to the following scheme:
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WK- UK1 (pl asm nogen Signature BioScience) activator
i nhi bitor, Wlex) TransM D-107 TM PBI -1402 ( PMN

(i munot oxin, KS ProMetic LifeScie
B| o 3 § %5 Bortezom b (proteasone PCK-3145 (ggﬁ’i%’%"é’?’““%
i nhibitor, MIIennium prormt‘e":t4‘ Procyon) SRL-172
(T-cell sti mul ant, Dor ani dazol e (apoptosis SR Pharm)
pronoter, Pola) TLK-286 (gl utathione-S CHS-828
(cytotoxic agent, transferase inhibitor, Telik) Leo)
PT-100 (growh factor Trans-retinic acid agonist,
Poini (013 5K A-Hethoxb MirfhetBid 4kd8fied in 35 ml of metha-
PCT/ EP2008/ 003696 -49 A conbi ned treat ment of
t yp'aplchg Wb %dl/6iie added nndes aanuemgaguatmqsaherea@nﬂ the

corBafitk§ Ryl R b alh GBI rfrurk oAttt fuorgpen
thlmﬂ gfa&nﬁgnhawnélhg nedBRGENISIbleRaABdTT to the
i nvention SSAYS 10 The conpounds of the fornula I

destdhe bydrogenatien eahmpn @@twaeé aftes fikeation is enaporated to dry-
descrihed b ound, t o. have ki nase .

T B g APt s R 5 e i AvtgRp: fiered off
| ttAFdigH €emadvifiPsldiore@sihy uchvate8 Ve iRfhdothelBther Ilquor is
person skilled in the art (see, for exanple, Dhanabal

et e\aporatedrtodwrm The:residueds tritirated with etheg, filtlered off with

Ch 274 6-9121.. .15 Sh Ant | Res.
6 SMpyBh Ao a0 G Vaudhlying B 236 b7 34s;
G rmrp)m%ﬁs@" E]SI Prlab'(M NEELd Rit= 253 Mrﬁtrﬁét?md A);

Ni cosia et al In Vitro 18:538- 549). 20 Measur ement
of weld: ki hd8g (@éfﬁ:)\ﬂft%fammﬂdnﬁthawphemlnanuf acturer's
data (Met, active, upstate, catal ogue No. 14-526), Met
kinase is expressed for the purposes of protein

prodyction_in
1.2 1.78 g of 2-amino-4-methoxyphenol are dissolved in 20 ml of THF

in a 100 mi flask fitted with magnetic stirrer and drying tube, 2.12 g of 1,1'-
carbonyldiimidazole are added with stirring, and the mixture is stirred at RT
for a further 1 h. The dark-brown reaction solution is evaporated, and

50 mi of water are added, during which a precipitate occurs. This is sepa-
rated off. It is washed well with water, the crystals are taken up in dichloro-
methane, the residual water is separated off, the solution is dried by addi-
tion of activated carbon, the mixture is filtered through Celite with suction,
and the mother liquor is evaporated to dryness. The residue is triturated
with ether, filtered off with suction and dried; m.p. 173-175°;, ESI: 166
(M+H); HPLC: Rt 3.55 min (method A);

yield: 1.28 g (61%) of 5-methoxy-3H-benzooxazol-2-one.

1.3 1.28 g of 5-methoxy-2-benzoxazolinone are suspended in 20 ml of
acetonitrile in a 100 ml round-bottomed flask fitted with magnetic stirrer,
condenser and drying tube, 1.88 g of 3-nitrobenzyl bromide and 4.37 g of .
potassium carbonate are added, and the mixture is stirred at a bath tem-
perature of 80°C for 1 h. The mixture is poured into water, stirred well and
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insect cells (Sf21; S. frugiperda) and subsequent
affinity-chromatographic 25 purification as "N-term nal

6§li S- % reconbi nant human protein in a
b 9&0&@?‘%%% expressi on vector. The kinase acti\’)iCtT{/EPczgl%&(ﬂ03696

be neasured using various avai Pabl e neasurenent 30

systens. In the scintillation proximty nethod (Sorg et

al., J. of Bionolecu- |ar Screening, 2002, 7, 11 19),
ter, bindin

the_f 1 ashpl at t hod t f th
e U BB R sl e dEsuRLiT sl ane dhe
b Tt
i e g g P e
an solebt Baemwedpwhede&due ési sitreed matti ethet, |ﬁl;terectofj méth, suc-

orngone at all n be detected. Furthernore,
geRgaland ﬁ‘ﬂe 2008/ 148449 PCT/ EP2008/ 003696 - 50

i Eeg%é hee? q:'Sﬂsuor oesc hce S: e 80 W‘f\%@;hod A

(HTR- and ol ari sation

t echietd: ogil 2 g é30%& ofiSevethexpSs@ynitrebbnzy i8S HISendcoxatol-2-
al., J. of Bionolecular Screening, 2002, 191-214). 5

Q h8P€non-r adi oact i ve ELISA assay met hods use specific
phospho-anti- bodi es (phospho-ABs). The

phospho anti body only binds the phosphor- yl ated

chemd um 1S4 ol sanBites £ Bl iopkeaE sE o daooxezal Apmecare
ant dh@dWeﬂF?ﬁ%Smﬁ&u@' of, 1020 3f TBIFPand herml oF.hethiol, 1 g of

Fl ashpl ate net hod (Met ki nase) The test plates used are
96- aney MNids agiad aRdar an drert-gas Ateosgheien anddhgimixture is

5 B gRhar et AR e BB BTG by bR Lo

pl atrg mabgidVis nEiioase wmietuh ¢he TUOS Thet i@/ freed from catalyst
Lys-Tyr, (pAGT, 6:2:5:1), are incubated for 3

hr sbmﬂltratm'smepleqw NaeSRatand subssasientsicpncanfaateduintil a

. I ehyRed) BF yRLESFEGG s GHSETSc8is fiplediiRT uBBEP200 mi

t er of drdttied etisemandIRe @Pys@éls aré GilteMdebH AvithidutibAnwadhée with
incubation for a further 30 nmin at room tenperature,

t heethgsansdrigd at 30°C i1 2 vacwemalryingi eabinefiict i on, and

the 15l b Saaiees W35 Reghu BBLC. B WS Riflofm)0f - 9%

yield: 1.19 g (69%) of 3-(3-aminobenzyl)-5-methoxy-2-benzoxazolinone.

1.5 324.34 mg of 3-(3-aminobenzyl)-5-methoxy-2-benzoxazolinone are
suspended in 5 mi of dichloromethane in a reaction vial fitted with a mag-
netic stirrer, 252.03 l of triethylamine are added, 145.35 mg of bis-(fri-
chloromethyl) carbonate (triphosgene) are carefully added with cooling and
stirring, and the mixture is stirred at RT for 10 minutes. 208.88 mg of 3-(4-
methyi-1-piperazinyl)-1-propano! are then added, and the mixture is stirred
at RT for 24 h in a tightly sealed reaction vial in a multiple synthesiser. The
reaction mixture is diluted with dichloromethane, washed with water, dried
and filtered, and the solvent is removed. The residue is adsorbed onto sil-
ica gel and chromatographed over a flash column on a FlashMaster with
20 g of LiChroprep 60 (25-40 pm) and dichloromethane + 0-50% of metha-



10

15

20

25

30

35

solution each time. The neasurenent of the bound

radi oactivity is carried out by neans of a

%0 Bdoghksule on neasuring instrument (Topcount NeGT/ER08/003696
Perkin-Elnmer). The full valu§6used is the

i nhi bitor-free kinase reacti of.” This should be
approximately in the range 6000-9000 cpm The

phar macol ogi cal zero value used is staurosporin in a

fi Nl TIge fdd s &Qs&@e@umhf@lﬁarﬁeethémdi'h}/d?ﬁbtﬂ&id’acid is

val ues (1C50) are determned using the RS program
Ki resided; Hersalbis prenigitateshysipg ethas| Bnd th3e sppersfatants@jution is

e gl BB o o ket AR ot i
conrgRAbA avhShed withctiRecanddied:; Hﬁ' qu@%e&Tﬁho%n from 150°;
2008/ 148449 PCT/EP2008/003696 1 50 pl of

ki i=SleASGHBHHL HPrh(}(thr=e4109 (a\ssthsadkj\)ffer (10 ng of
enz / l., 5 JRAGLT/wel 1) Solutions used: 5 -
Aséé%]gb\aﬁeg’rmgqgg I—E PES 3 mM magnesi um chl oride 3 pM

sodi um ort hovanadate 10 3 mM manganese(ll) chloride 1

nmM dithiothreitol (DTT) pH = 7.5 (to be set using
sodi um hydroxide) 15 - Stop solution: 60 MM Titripl ex

p Fypardn, of SFERupperf:  Fipy Y- (heliyh 2550
zi\ctoxglzbbowgg%]b%m@n 3‘-Y|ﬁ[éthywmr@|]08m5tpr("86' 2. g -
: Sigma )

e Sy R

a) c)
H H |
~OH \EO\/\/C
P
H2

' t: >=0 \gilu/“\/N
| _

43 !
KG/N\Q/O\/\/N\) "B1"
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Above and below, all tenperatures are indicated in C
In the follow ng 25 exanpl es, "conventional work-up"

: r is added if necessary, the pH iS per/EP2008/003696
agj us sg&ﬁﬁﬁ necessary, to val ues between 2 ancr 16,

depending on the constituti on®6f the end product, the
mxture is extracted with ethyl ace- tate or

di chl oronet hane, the phases are separated, the organic
phagf is. 30 dried over sodium sulfate and evapor at ed,
and t$r esi due i s purified by chromatography on

si | PegpAration i 2osmmo-6-hysthpbyiigiat3-en. Rf val ues on
silica el ; eluent: ethyl acetate/ nmethanol 9:1. Mass

speBedogien of BapthyER-nilEdRidiRSE-0lip actorresmosdindomanier to

35 f ast m.bonhar donent i ] — :
(o ERBriAIET BETEe RS HSBRiayct Yo Tagiiet, g = 0.51 min
PCT(hRBHHYPBN03696 - 52 APCl - M5 (at nospheric pressure
chem cal ionisation - mass spectronetry) (MH)'. HPLC
anal yses (Method A) 5 Columm: Chronolith RP18e 50*4.6

nmm g(%‘sgl rate: 2 m/mn Solvent A: 0.05M aqueous NaHPO4
10§ ht B: acetonitrile + 10% of water G adient 8

M nPeedaration of $-rhethyi-38i-dxazblol4/8-blpyPlinl2-onk; 99 15 7-8
mn;_ 1:99 -> 1:99 HPLC anal ysis (Method B) Flow rate: _
2 nRedictionof §earino-6-metbyipyrdiar3-o! with L Phsarponyldiinpigazole) in

o0: Lkt esPefoihadnather G datble 2 gyt reuckied Brbuuct Esi:

151 (M+H), Rt = 1.58 min (method B).

Step c:

Preparation of 3-chloropropyl {3-hydroxymethylphenyl)carbamate:

3.7 g (30 mmol) of 3-aminobenzyl alcohol are dissolved in 50 ml of ace-
tone, and 3.2 g (30 mmol) of sodium carbonate are added. 5.7 g

(36 mmol) of 3-chloropropyl chloroformate are metered into this suspen-
sion at 256°C. The reaction mixture is stirred at room temperature for a fur-
ther 18 h. Water is added to the reaction mixture for hydrolysis, and the
solid is subsequently filtered off. The solution is concentrated by distilla-
tion, during which the product deposits as an oil. The product phase is
separated off. The aqueous phase is extracted with ethyl acetate. The
organic phases are combined, washed with water and dried over sodium
sulfate. The mixture is subsequently evaporated to dryness. The crude
product is reacted further directly without further purification;

ESI: 244 (M+H).

Step d:

Synthesis of 3-(4-methylpiperazin-1-yl)propy! (3-hydroxymethylphenyl)car-
bamate:

10 g (100 mmol) of N-methylpiperazine are added to a solution of 2.4 g
(10 mmol) of 3- chloropropyl (3-hydroxymethylphenyl)carbamate in 10 ml



10

15

20

25

30

35

3.8to 4.2 mn: 0:100 25 Colum: Chronolith Performance
RP18e; 100 mm |l ong, internal dianmeter 3 mm

220nm HPLC anal yses (Method C) 30p
\;@?2{)&99%7m n Solvent A 0.1 Mtrifluoroaceti CE+/EM 08/003696
water Solvent B: 0.1 MtrifludBoacetic acid in
acetonitrile:water (9:1) Gadient 8 mn 35 0-1 mn:
99 1->099:1 1- 7 mn: 99:1 - 1:99 WO 2008/ 148449

e G Nrecs i 19 ek o1t o Th lfdle SR hyaro-

r at|sasedz b a@titiBhrof S tseahd PoolkkdltoMBdut BEEOT 8¢ ethyt agéelate is

in water. Solvent B: 0.1 Mtrifluoroacetic acid in
ac adsieick Tihegnixtwetis thzenscmlad tosoom teapevatre, Aluringovhighthe

oo FRAACE eBlaiiph 58 s el b8 ot a6l phases.
3" (PheTBldlicp isPRtered 6ff]ar)d VRSP Whth [wWate P aasetchmme dn@ethy

benzooxazol - 3-yl net hyl ) pheny IEycar bamate ("Al")
c aradesateo ihe pnadiget tgeubﬁs@quemt retriefdoat] M@weﬁenaéhours ESL:
203;10+MH)ONONOONHZI Z~ OH\% SH O

Step e:

Preparation of 3-(4-methylpiperazin-1-yl)propyl [3-(5-methyl-2-oxooxazolo-
[4,5-b]pyridin-3-yimethyl)phenyljcarbamate:

98 mg (0.65 mmol) of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one, 200 mg
(0.65 mmol) of 3-(4-methylpiperazin-1-yl)propyl (3-hydroxymethylphenyl)-
carbamate and 325 mg (0.98 mmol) of polymer-bound triphenylphesphine
(3 mmol/g) are suspended in 5 m| of DMF, and the mixture is shaken for
30 min. 229 mg (0.98 mmol) of di-tert-butyl azodicarboxylate are subse-
quently added. The reaction mixture is shaken at room temperature. The
reaction mixture is filtered and rinsed with THF, and the filtrate is evapo-
rated. The residue is purified by column chromatography on silica gel.
Product: 68 mg of "B1"; ESI: 440 (M+H), Rt = 2.11 min (method B);
'H-NMR (DMSO-ds, & in ppm): 9.62 (1H, b); 7.64 (1H, d); 7.39-7.45 (2H,
m}; 7.26 (1H, t); 7.04 (1H, d); 7.00 (1H, d); 4.96 (2H, s), 4.11 (2H, t); 2.77
(3H, s); 2.48-2.52 (superimposed, 10H, m); 2.48 (3H, s); 1.59 (2H, m).

Preparation of 2-(4-methylpiperazin-1-yl)ethyl {3-[1-(5,6-difluoro-2-oxo-
benzoxazol-3-yl)ethyljphenyl}carbamate ("A27")
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c/ o0o025\--f d \--f NNHNN:02 O 10e) 10 30 o
Oof "AI 0o~~~N 01 NHNL~1 35 1o WO 2008/ 148449

PCT/ EP2008/ 003696 -54 1.1 3.56 g of

WO2098048449 i t r ophenol are dissol ved in 35 ni PGI/EF2008/003656
metha- nol, 1 g of 5% Pd/C i s &dded under an inert-gas

at nosphere, and the 5 mxture is hydrogenated at

at nospheric pressure by addition of hydrogen wuntil
starting material is no longer visible in the TLC. The

hydr ogepati on sol uti on obtalfed after filtration is
evapor @ to dry- ness i otgyy evaporator. The
resing di*¥sol ved i ngce oné filtered off through

Celitle with dsucti usi i@H act i wat ed carbon, and the
nother |iquor is 10 evaporated to dryness. The residue
is triturated with ether, filtered off with suction
and dried at 50C in a v&tublm drying oven; mp. 134-136;
ESI: 140 (MtH); HPLC Rt = 2.19 mn (nmethod A); vyield:
1.78 g (64% of 2-am no-4t hoxyphenol . 15 1.2 1.78 ¢

of 2-am no- 4- met hoxypheng e dissolved in 20 m of

THE in a 100 m fl asR g Mﬁo(h magnetic stigrer awd

drying tube, 2.12 g of g, 1'- c&rbonylgiig dazo e _N. -

added wf irding, and the mxture i rTTd o
' I n

20 for a herl. 1 h.—The dark-hgown

i s evapéf at®d,0and c)
F: : o’l“o
"A27" V

CoLQgy T

Step a:

Preparation of 1-(3-nitrophenyl}ethanol:

26.4 g (160 mmol) of 1-(3-nitrophenyl)ethanone are suspended in 270 ml
of methanol, and 6.1 g (160 mmol) of sodium borohydride are added in
portions with ice cooling. The reaction mixture is subsequently stirred for a
further 3 h without cooling, diluted with 300 ml of dichloromethane and
washed with 3 x 200 ml of water. The organic phase is dried over sodium
sulfate and evaporated to dryness.

Product: 26.15 g; HPLC: Rt = 3.87 min (method A).
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50 mM of water are added, during which a precipitate
occurs. This is sepa- rated off. It is washed well wth

crystals are taken up in dichloro-
"*ﬁé"i Qgg“%g water is separated off, the sol ut F@'ﬁ:ﬂ?gb%smoss%
dried by addi 25 tion of acti-G{ted carbon, the mxture
is filtered through Celite with suction, and the
not her |iquor is evaporated to dryness. The residue is

triéur ted with ether, filtered off with suction and
dri p. 173-175; ESI: 166 (MtH); HPLC: Rt 3.55 mn

'kél(]?o ra%o:n_éffbg rﬁj Lhrdm68 r@ry(ﬁﬁl@ob‘éf%e

XYy - zooxazo one 3 1.28 g of
5 r@s. m5>g,/(1256hanm><dz‘o(3-nﬁrwmgl ethmpehdmddlsmlﬂéd it 180 ml of

ﬁsﬁ%%@% a4 3705 MIGAANEN ol P a AT lasil acptigeid
%ﬁ%%’é \gﬁﬁ 8§%| The3babtich miquR? aéﬁiédf"ét
car onaearea ed, and the i x

ture IS stirre a
bat rbohetampaammrfer 61daye CThe mittune isTdebseguently d||sted with

@%ﬁ&%ﬁ@é@é@%sh%’yﬁt%@% &B0amCot v aeel 40 mraEsaturated
e Gy BRel el BB hORGRE A PipeiRg tg dngppss.

anadarid trtc-;serrezsﬁiueaxad:r:f1 alhse@i‘manpetre!eumrem The residue
is stirred with et filtered off with suc- tion

agdrioduel 3(9r4gdHF§-QnFB 539 mirsimeted A1 (MHH) ;. HPLC:
Rt =5.20 mn (nethod A); yield: 1.92 g (83% of

5- met hoxy- 3- (3-ni trobenzyl ) - 3H benzooxazol - 2- one. 10
1. 4Step%:g of

5- met hoxy- 3- (3-ni t.robenz 3H benzooxazql one

o T taPaEaiamORs At 511 4 i oRbery ety HibepoRazol-2-one:
ToUSR e 210 Slby SRR b SLROES MRS R, bpSThg 92

at nosp ena

at n@sp henoly op (Bdeameethyl) aﬁdlttob@nzeﬁe fayldrhselg unt4 rnmol) of
start 15 ing material is no longer visible in the TLC
ThePQigssitimearppRate ?fﬁ&H&P&DQBQé'ﬁ 6 rnyo?aqutpaltnlenan% the mixture

dri g d1iearat MRS Ter 8H THEMEANRNE SbS8RGERY @utda With! 30 M of
MTBE, washed with 3 x 20 ml of H;O, dried over sodium sulfate and
evaporated to dryness. The crude product is purified by column chroma-
tography on silica gel.
Product: 638 mg; ESI: 321 (M+H); HPLC: Rt = 5.52 min {method A).

Step d:

Preparation of 3-[1-(3-aminophenyl)ethyl]-5,6-difluoro-3H-benzoxazol-2-
one:

633 mg (1.98 mmol) of 5,6-difluoro-3-[1-(3-nitrophenyl)ethyl]-3H-benzoxa-
zol-2-one are dissolved in 10 ml of THF and hydrogenated under a hydro-
gen atmosphere using 700 mg of Raney nickel (water-wet). After 24 h, the
reaction solution is filtered, the filtrate is evaporated to dryness, and the
residue is crystallised from diethyl ether/petroleum ether.

Product: 500 mg; ESI: 291 (M+H); HPLC: Rt = 5.01 min (method A).
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thick crystal slurry is present. This crystal slurry is
diluted with about 200 m of diethyl ether, and the

(Kstals are filtered off with suction, vvashed w th

WHA0844%44%r i ed at 50C in a vacuum dryi ng cabl?fé?”‘:mﬂ%"“?’ﬁ%
118; ESI: 271 (MtH); HPLC. Rte%-4.56 (method A); yield:
1.19 g (69% of
3- ( 3- am nobenzyl ) - 5- net hoxy- 2- benzoxazol i none. 25 1.5
324. 34 ny of
3 (&eam nobenzyl) 5- met hoxy- 2- benzoxazol i none are

" FREREGon Y 2 metylp B TRNEEA 1371 R "Bl 108
trIb%h%k@za|r@y|§étﬁ%|ﬁ#ft¢ﬁ}t}cérb%n$§tewg of bis-(tri-

chl oronet hyl )" carbonate "(tri phosgene) are caref ul I%
ad @@ mgt(A.&sommalpgobddl (&ﬂmmoplgemd)aﬁwylh'é Bndlifluorce3Hgenz-

d RT f 3-
e S ionge 37 mg 1985 RibE arctaetieRermrid vilitheno
t heyngl mwpﬁg $1 Fﬁmmp BfIN- ﬁfetrwrmb%haﬁwefbrersu.@pbhaéa Imo ml of
sealed reaction vial in a miltiple synthesiser.

r e&b@hl@n@nﬂethaue,ethesnd:rturatis6t|mad tat cncbcmhltenwathméqr 10 min,

h d d th
"SSP b LS o o e B B el e
an Q‘eﬁ&fd?ﬂﬁﬁﬂgfealﬁr&iﬁe@%%rménf feAtibra Rl Br P8 haThe mlxture |s
Fl ashMaster with 20 of Li Chroprep 60 (25-40
di shbseguenthadituited QithA3 o ohdtdlnéommcﬂlm@m mmf with 2 X 20 ml
et SRS, RRET) A R B TS bt SpiEim SDiate
Salgng évéb’o?éﬂeﬂ'tb@ir%’eé@"ﬂﬁ@ @Lbs rpfo@urtﬂ i$ B@nﬁétpsp %ékﬁlﬁﬁ chro-

solution’'is poured The salt is crystalliSed using
nethategraptyhen SlllCa IQBérchsmmfefd ini adetons, mannmed withdiekin ether

W th ether an O, ec oS, ti fro X
A whenydptaltspion isherp e itered FBdkg sSctiad 858 4380,
ng F(r@élu&ﬁ "Rﬁ?" Ad5 mglq:rgﬂﬁ@t%% tl’fé"fdi’fn of the hydrochlorlde
rrethy pi perazm 1- £ 5- met hyl - 2- oxo-
oxan@l aps; Ziiaopp(\yiecdmnosmlnbm& L/Mﬁﬂhblﬁ&uq d%tr=bén?dt main {(method
(" %) 1f" H +OHz 151 + G O~~Cl ja) c)
'H-NMR (DMSO-dg, & in ppm): 9.801 (SB, 1H), 7.728 (DD, 1H), 7.475 (M,
2H), 7.324 (M, 2H), 7.128 (D, 1H), 5.543 (M, 1H), 4.408 (SB, 2H), 4.023 ~

3.110 (M, 10H), 2.809 (SB, 3H), 1.843 (D, 3H).

The following compounds are obtained analogously:

No. Name and/or structure LCMS retention
time [min] / LCMS
mass [M+H]" /

m.p. [°C]
"AG" 3-(4-Methylpiperazin-1-yl)propyl| [3-(6-chloro-2- 1.673/459.8/
oxobenzoxazol-3-ylmethyl)phenyl]carbamate 243 (decompo-
sition)
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HHZO(}II O-,Cl | HHb) d ED 25 NH 30 e)

10

yaaf

6- met hyl -

to

ati

"131" 35 V110 WD 2008/ 148449

P2 08/ 003696 -57- Step a: Preparation of
%d 4% et hyl pyri din-3-ol : Reduction of PCT/EP2008/003696

N~

2-nitropyridin-3-ol -iB2 -a correspondi ng manner
Exanple 1.1 gives the desired product; ESI: 125
(MtH), Rt

= 0.51 mn 5 (method B). Step b:
on of §5- m:fJn\/I AIH-oxazolold 5-blpvridin-

2- gnhe:

il on3-64-Methyipiperazinet-wypiopy! [9-(S-mediyiar t h

L BBy P TRAG B BR RO, e

i n (msthod B). 15 Step C: Preparatlon

429 /43881
©93 (decompo-
of sition)

cal
3-¢hl oropropyl chl oroforrrate are netered into this

bonat ¢

Q

e T PR  FR I
2- tonenz@a@oﬁsg]nrﬁe{r%@ enylcapbamats um
> are added. 5 36 nmol ) of

ﬁhslgg 466.8 /

174 (decompo-

sition)

suspang” s
ropm t eny

to

the re

| OrB- mméﬁﬁlarﬁhépf@ﬂ@!] Qz?nbdiamo[% _stilr

verature for a fur- t
act i ofllpwidinadwimethyhpbeaylleareamatel t he

\O\Nf:@ﬁj\o/\/\ e

ES8L 3a1 (M+H),

g ho vater is added oi-3s3

min {method A)

hydrochloride
"A16" | 3-Dimethylaminopropyl [3-(2-oxobenzoxazol-3-yl- 138-140
methyl)phenyl]carbamate ESI: 370 (M+H),
HPLC: Rt = 3.89
min (method A)
"A17" | 2-(4-Methylpiperazin-1-yl)ethyl [3-(2-oxobenzoxa- | 1.509/410.8
zol-3-yimethyl)phenyljcarbamate 1237 (decomposi-
H tion)
N NTO\/\N/\ ESI: 411 (M+H),
/J§ 5 K/ HPLC: Rt = 3.87
0 o N

hydrochioride

min (method A}

"H NMR (250 MHz, DMSO-ds) & [ppm] 9.757 (s, 1H), 7.452 (sb, 1H), 7.419 (d, 1H),
7.370 (d, 1H), 7.286 (t, TH), 7.185-7.129 (m, 3H), 7.053 (d, 1H), 5.011 (s, 2H),

4.343 (t, 2H), 3.803-3.403 (m, 10H), 2.794 (s, 3H)

IIA1 8"

3-(4-Methylpiperazin-1-yl)propyl [3-(2-oxobenz-
oxazol-3-ylmethyl)phenyllcarbamate

1.524 /1 424.8 /
205 (decompo-
sition)

ESI: 425 (M+H),
HPLC: Rt=3.92
min {method A)
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solid is subsequently filtered off.
concentrated by distilla- tion,
product deposits as an oil

SKPPUY W81 £ .
et hyl
with water and dried over sodium sulfate.

i s subsequently evaporated to dryness.
is reacted further directly without further

pr

ace

duct

The sol ution
duri ng which the
The product phase is

tate. The organic plgkes are conbi ned,

The crude

The aqueous phase is extracted Wt

is

25
fEP2008/003696
washed

The m xture

pur
3-(
(3-
of
(1
(3-

i H NMR @50 Mide, EMSO-2igynd kpnmhp;676§seﬁ-l)d?-4§§rﬁsméﬁ),s?-ém (d, 1H),
4- j i |
o SR RGN WY PEDIM 0 (m. 36,7035 (6, 19

N- et hy| pi4ot22ait 2+, 2466 audeaH), 8.785¢s| ) 26001t 2HY g

’%9(94)(3‘ 2H),

2008/ 1484

sol

hydr o-
65C,

ution

Iy
and

coaled to

is
pha

sub

obt ai n

Af 2 chl A o ~ ey |

I UL AA YL/ I .

y YRR P R fayhRrepy! 13-(3 Brffiflygso-2-
49 ) jel 1

i W

sed by addition of water and cooled to

ethyl acetate is added. The m xture is
roomtenperature, during which the pr

ed as a solid between the organic and a

Ses.

séften
H). 10
4- et h
(5- et
3-yl e

5 The product is filtered off and rinse

tonitrilao o at o Tha nrod

ure I's then

1.609 /4808 /
e 2641265 (de-

ab&a{nposition)
tBEIN481 (M+H),
DAY Re= 413
jueous

d mint(method A)

S MeDyiniposi- o rran e ar Crpeinexy el
St Sﬁot?énfo&'ég@l[:’[’?‘-ylgﬁ%‘tlagpphenyl]carbamate

vyl pi perazi n-
hyl - 2- oxooxazol o- [4, 5-b]pyrid
98 ny (0.65 mol

5- met hyl -

.[65 nmo|

hydr ox

t hyl ) phenyl ] car bamat e:

3H oxazol o[ 4, 5-b] pyri di n-2-one, 200 ny
') of 3-(4-nethyl piperazin-1-yl)propyl
ymet hyl phenyl ) - carbamate and 325 ng (O

“I5b 45487

201 {decompo-
sition)

©f1: 455 (M+H),

L3pLc: Rt=4.00

o®in (method A}

nmo

are suspend

30 m n. oX@SerimdxaLol98 yimethy) phetlijcafsdmbtes v

for

| .)AZJ'f..

azadi carb

f e

oxyl ate are subse

T Bh1 743887
shaken
196 (decompo-
sition)
ESI: 439 (M+H),
HPLC: Rt=4.16
min {method A)

HA22II

3-(4-Methylpiperazin-1-yl)propyl [3-(6-acetyl-2-0x0o-
benzoxazol-3-ylmethyl}phenyl]carbamate

1.497 /1 466.8 /
234 (decompo-
sition)

ESI: 467 (M+H),
HPLC: Rt = 3.84
min (method A)

IIA23II

Ethyl {3-[5-(4-methylpiperazin-1-yl)-2-oxobenzoxa-
zol-3-ylmethyllphenyl}carbamate

O“ N, O~
CLLUY

hydrochloride

~

1.598/411.2/
166-170 (de-
composition)
ESI: 411 (M+H),
HPLC: Rt = 3.81
min (method A)
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20 quently added. The reaction m xture is shaken at

roomt errper at ur e.

The

reaction mxture is filtered and

wBSEsh Mkl THF, and the filtrate is evapo- rapedepditSo036ss

resi due |s purified by coI umrm chr omat ogr aphy on SE]PI ca

gel . Product: 68 ng of "131™-64SI: 440 (MH), Rt =

2.11 mn (nmethod B); 1H NVR (DMSO-d6, 6 in ppn): 9.62

(1H b); 7.64 (1H d); 7.39-7.45 (2H, 25 m; 7.26 (1 H

t), i ; 5 T p ZTT, —1—

(2if, "3 g ek BN asoet | ToR 02 |

m;| 2.48 (fﬂénzé)(azéll ﬁgn{e%hyl ,:menyl]éé’rbah%arﬁydr@n pf - 212-214

2- ((4- met Nyl pi perazin ESI: 450 (M+H)

(34 1- (5, 6 di fl uor o- 2- oxo- chlonde : '

benzoxazal - 3-yl ) et hyl ] phenyl }carbamate ("A27") 3p HRDC: Rt=3.89

2008/ 148449 PCT/ EP2008/ 003696 -59 Ca O O a) OH Qningmethod A)

by tQQ+ EHBr OF NO 10 (\ / AOC ENO1H) 15

F NHA2%[o | 3-(4- Mezhvlpleemi&d -“proryINB+(B-ethy- St ep w482/ 517.2/

Praparatijon of et.hano i,

mdl) of [1- (%“'frﬂ”tyf'g h CHA NI VI B¥ﬁded l‘\%gé?%c"mpo

m | of nethanol, artgr@arg,a@ dRIraEmblidef sodi um sition)

borjohydriide are added in ESI: 517 (M+H),
HPLC: Rt=3.79
min (method A}

"A26" | 3-(4-Methylpiperazin-1-yl)propyl {3-[1-(5,6-difluoro- | 1.659/475.2/

2-oxobenzoxazol-3-yljethyl]phenyi}carbamate

PENQPR

O\/\/N\)N

hydrochloride

200-201
ESI; 475 (M+H),
HPLC: Rt=4.24
min (method A)

"H NMR (250 MHz, DMSO-ds) 5 [ppm] 9.715 (s, 1H), 7.730 (dd, 1H), 7.489 (s, 1H),
7.451 (d, 1H), 7.340-7.286 (m, 2H), 7.106 (d, 1H), 5.532 (q, 1H), 4.140 (t, 2H),
3.71-3.05 (m, 10H), 2.816 (s, 3H), 2.086 (sb, 2H), 1.839 (d, 3H)

"A28a" 4.03 (method A)
NUHTO\/\/NON/ /443
F : :o’l‘o ©
hydrochloride
"A28b" 4 3.84 (method A)
N/\O/N\lro\/\/N\/‘ | 467
LT
0
hydrochloride




10

15

20

25

30

35

30 portions with ice cooling. The reaction mxture is
subsequently stirred for a further 3 h w thout
coolin jluted with 300 m of dichloronethan
\»g%k@agﬁ“?% 3 x 200 M of water. The organic pﬁCﬁE{;lzlo(mm03696
dried over sodium sulfate an@5evaporated to dryness.
Product: 26.15 g; HPLC. Rt = 3.87 mn (nethod A). 35
WO 2008/ 148449 PCT/ EP2008/ 003696 -60- Step b:
Preparatiqn of 1-(1-bronoethyl)-3-nitrobenzene: 26.15 ¢
(1%‘3ﬁﬂﬁiof 1- (3-nitrophenyl)ethanol are dissolved in
130 M of 5 glacial acetic acid, and 55 m (313 mmol)
of 33% HBr in glacial acetic acid are added dropw se
W tThe pmpawlidmgf etlﬁhb{&*—[ée(@t—cﬂinrethylatrmmcmth;slcatbam@}d)-atoxo-

r°8£%{:f3§ 0l Pslﬁp DR Ao bo CTEEA R AP

s!?tootb @ H{Q: of saturated NaHCO3
soI rie rsodium sul fate and evaporated to

dryness 10 and the residue is crystallised from
petroleumether. Product: 30.4 g; HPLC: Rt = 5.39 mn,
(nmethod A). H, c: 15 Preparation of N
5, 6-di fl uoro- 34] 14|( 3- ni t r ophenyl Yethyl ] - 3Hb@nz|,lg
-one 500 rAp ™) of 00
5, 6-di fl uor o- SFLben oxazol -2-one, 672 ng (2.9 Ymol) of
(1- bronoet hyl ) -3-nitrobenzene and 1.58 g (11.4 ) of
pot assi um car bonate are suspended in 6 m of
acetonitrile, and the mxture 20 is stirred at 6QC for
6 h. The mixture is subsequently diluted with 30 of 97

MIBE, washed it h NHof H20O, dried gver sqdiu NG
sul fate and hpoll at o dryness. The %ﬁ’@’
AT oma-': tograpbe '

i's puritiey u .

Product: 638 nmg; ESI: 321 (MtH); HPLC: 5752 mn
(method A). 25 Step d: Preparation of
3-[1-(3-am nophenyl ) et hyl ]-5, 6-di fl uor o- 3H benzoxazol - 2

N o H
Y@Dﬁ@’ | S Y@rﬁ@f R

. ,\,HYQT f@f

2.1 9.36 g (0.056 mol) of methyl 3-hydroxy-4-aminobenzoate and
9.85 g of 1,1’-carbonyldiimidazole are dissolved in 125 ml of THF in a
250 ml singie-necked flask with reflux condenser and drying tube, and

the mixture is refluxed for 3 h. For work-up, the solvent is removed in a
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one: 30 633 ng (1.98 mmol ) of
5, 6-di fluoro-3-[1-(3-nitrophenyl)ethyl]-3H benzoxa-

-2 re dissolved in 10 M of THE and
é&b?ﬁ‘&g‘gg‘ﬁgd under a hydro- gen atnosphere usi RST%@%@M@G
of Raney nickel (water-wet). -ABer 24 h, the reaction
solution is filtered, the filtrate is evaporated to
dryness, and the 35 residue is crystallised from
di et hyl et her/petrol eum et her, Product: 500 ESI
291"0(‘1%‘ I§vappater, and thegegidugiis, ta{'ﬁ?é‘t PR in WF hloro

0
P TSRS s

{3- cﬂ\ﬂer(sbdﬁ:rﬁlshlfaw an@ evaporakesd tmz@;yne@s ina rotary evaporator;
| -3-yl)ethyl nyl } car bamat e: 0. 86 nmol ) of
5 PSS BEHSRAO YA ety P1oos-2 3cinydropanEeazalerb-carboxy-

> (AR ESOEs (rEyTRPAR RTRRH (nethod Pl (1. 61

rmol) of N-rret hyl mor phol i ne are suspended in 10 m of
di chl oronet hane, the m xture is stirred at room

t ender at ut @ (P Mwolhphthe sithstance mgtiyd 24xarst-gihydrobenzoxa-

06 AR oL T RO g g o

potassiuni sarbonate andpe GZW? [ |7Ymﬂ1dl)U<§fQﬂ Nitrbberdtyl Brorafde are
d| chl or onet hane, washed h2x 20 mM of saturated

sooﬁddﬁda;amddggrtwttﬂenaheate@ wndesrreflax fard b offterenaling, 30 ml

2 30 o B PR e 3 A A8 Tl

di sgataceed Withargenal oﬂ\ﬁé’(é‘?dth\éﬂ dr@ahl@'phafse% ligied owlsoduum
when crystallisation is conplete, filtered off with

s ucaultate zant the salventrs semoved byaiistiliation. e residde i slugied in

erbg 9 l,?l@ﬁ;(& %&éqni{hd%@@%q?ﬁ%w%ﬁé& Vﬂ%eﬁayﬁ gm% A EB‘E sub-

A) staﬁ((:él'é %&m&@?tho@t flil_l'btlﬁ? nﬂeaﬁ&vl yﬁe:tb& 111*5)%67%) of
( D, methyyl 35(3saizobenzyi}-g- oxm-ZLG&ilh@obeﬁgqxazodmé-carbomdaie m.p.

(M 146251°¢: B8P o87tmA) HPLEAR £312Min (method A).

2.3 594 mg (1.8 mmol) of methyl 3-(3-nitrobenzyl)-2-oxo-2,3-dihydro-
benzoxazole-6-carboxylate are dissolved in 10 mi of methanol, and the
mixture is stirred under a hydrogen atmosphere with 0.6 g of Raney nickel.
After a few hours, the formation of a precipitate is observed, and therefore
10 ml of THF are added, and the mixture is hydrogenated further under a
hydrogen atmosphere. After 16 h, the reaction is terminated, and the cata-
lyst is filtered off with suction and rinsed with methanol/THF. The residue is
evaporated; yield: 562 mg of methyi 3-(3-aminobenzyl)-2-oxo0-2,3-dihydro-
benzoxazole-6-carboxylate. The substance is reacted further without fur-
ther purification; ESI: 299 (M+H); HPLC: Rt = 2.07 min (method B).

2.4 562 mg (1.88 mmol) of methyl 3-(3-aminobenzyl)-2-oxo-2,3-
dihydrobenzoxazole-6-carboxylate are dissolved in 20 mt of dichloro-
methane in a round-bottomed flask, 152 pl (1.88 mmol) of pyridine are
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25 The foll ow ng conmpounds are obtai ned anal ogousl y:

No. Nane and/or structure LCMS retention time [mn] /
LCMS mass [MrH " / 30 MP. [C] "A6"

WQ WORME48494 pi per azi n- 1-yl ) propyl [ 3- (6- chi or o-BCT/§P24684003696

/459. 8 /| oxobenzoxazol - 3-yl mgihyl ) phenyl ] car bamat e 243
(deconpo sition) 35 WD 20081148449 PCT/ EP2008/ 003696

-62 "A7" 3-(4-Met hyl pi perazin-1-yl) propyl

[3-(5-nethyl-2- 1.629 / 438.8 /

ox@ddedoand dB33: 1 @Btmmqueetbyﬂai‘d@mateme added sirppwise

° Wil dold Watencoglind: Tt yRidiaaE shizea gt K RS further 1 hour,
be%ﬂﬁéwlcﬁ’ﬂﬁé%&l@d@%@}t' Aqaﬂﬁ@mﬁ tnl bf D desampted to the

sition |"am nopr opy!
[ 3r¢actmomiedurd, wMctbis thsn washed(mxnhﬂo ml of 1 N HCI. The organic

b] P rléglﬁélws ﬁggﬁﬂﬁ-&é Pnf] rﬁl%tu ra['p chdrleﬂvovef\lspﬁmm

F.\/@U%i@ hd48e s%ﬁ;enNs r@m&réa wa@vhmmw@%g mg (77%) of

3-(2- oxobenzoxazol - 3-yl -

nemﬁ@thymréa-ﬂtﬂ@qcammlymmbbeliﬂ) ZMedd}Z 3HithEiroRenzogazde- 6-
Fg?:@ qggy @n%? guﬁlgtaggg 15 reaate foh W@P%Per it Rartndr B incation;
zolegi: ¥y reiind)) APEEY IRte25 BRI rhéthbd (Fiecomposi -

2.5 10 mi of water and 10 ml of conc. HCl are added to 517 mg

(1.4 mmol) of methyl 3-(3-ethoxycarbonylaminobenzyl)-2-oxo-2,3-dihydro-
benzoxazole-6-carboxylate in a 50 ml round-bottomed flask. The suspen-
sion is refluxed for 4 hours. A further 10 ml of conc. HCI are added, and
the mixture is refluxed for 16 h. 10 ml of conc. HCI are added a further
twice, and the mixture is refluxed for a further 16 h in each case.

The mixture is cooled to room temperature, and the precipitate is filtered
off with suction and washed well with water; yield: 417 mg (84%) of 3-(3-
ethoxycarbonylaminobenzyl)-2-oxo-2,3-dihydrobenzoxazole-6-carboxylic
acid. The substance is reacted further without further purification; ESI: 357
(M+H); HPLC: Rt = 2.54 min (method B).

2.6 100 mg (0.28 mmol) of 3-(3-ethoxycarbonylaminobenzyl)-2-oxo-
2,3-dihydrobenzoxazole-6-carboxylic acid are dissolved in 2 ml of DMF,
and 108 mg (0.56 mmol) of EDCI, 39 mg (0.56 mmol) of HOBt and 63 yl
(0.56 mmol) of N-methylmorpholine are added. 37 pl (0.34 mmol) of
2-dimethylaminoethylamine are subsequently added, and the reaction
solution is stirred at room temperature for 3 days.

The reaction mixture is purified by preparative HPLC, and the clean frac-
tions are freeze-dried.

Yield: 89 mg (59%) of "A29" TFA salt, HPLC: RT = 2.175 min (method B);
LC-MS: [M+H]" = 427 at RT = 1.431 min.
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Htion) 1 M /O/\NESI: 411 (MH, 0 HP LC R = 3.87
O~ mn (nmethod A) 25 hydrochloride '"H NWVR (250 MHz,
W@'@M@ [ppm 9.757 (s, 1H), 7.452 (sb, 1"')PCT7E1%@81003696

? 7.370 (d, 1M, 7.288 (t, 1H), 7.185.

.053 (d, 1H), 5.011 (s=©8k), 30 4.343 (t 2H),

3 803 3.403 (m 10H), 2.794 (s, 3H "A18"
3- (4- Met hyl pi perazin-1-yl)propyl [3-(2-oxobenz-
1.5241424.8 | oxazol - 3-yl nmet hyl ) phenyl ] car bamat e 205
(deconpo- sition) ESI: 425 (MtH), 35 HPLC Rt = 3.92
m henmtparhtibh dﬂN@@l&hé feRinBEYBF2086/ 3 (B 6262, 3-ahydrdb-
NVR (250 Mz prqﬁ 9.676 (s, 1H), 7,453 .
(saH ne{jlzmmrdazpl\ﬁcylmfmyl) A-gihgdropenzoxgzole-Scarbpxamide

o pley Bl . 4 (s, 2
4. 1?235(? %?99%89‘?#0“%%??“%@@%?C@i@g 2(006 (H¥
2H) "A19" 3-(4- Met hyl pi perazin-1-yl) propyl
[3-(5,6-difluoro-2- 1.609 / 460.8 / 5 264-265 (de-
conposition) conposi tion) l: 461 (M+H), HPLC R

X
OO - AT

I'A35"

Step a)

Preparation of methyl 3-(3,4-dinitrobenzyl)-2-oxo-2,3-dihydrobenzoxazole-
5-carboxylate:

2 g (10.4 mmol) of methyl 2-oxo-2,3-dihydrobenzoxazole-5-carboxylate,
2.97 g (11.4 mmol) of 4-bromomethyl-1,2-dinitrobenzene (prepared in a
corresponding manner to DE 3904797) and 5.7 g (41.4 mmol) of potas-
sium carbonate are suspended in 50 ml of acetonitrile, and the mixture is
stirred at 80°C for 1 h. The reaction mixture is poured into 50 ml of water,
extracted with 500 ml of MTBE, dried and evaporated to dryness. The
residue is purified by column chromatography on silica gel; product: 1.5 g;
ESI: 374 (M+H).



10

15

20

25

30

35

ESI: 455 (M+tH), 15 HPLC. Rt = 4.00 mn (nethod A)
"A21" 3-(4- Met hyl pi perazi n-1-yl)propyl [3-(6-nethyl-2-

.8 |
DY -3-yl met hyl ) phenyl ] car bamat e 196 (G&ESHPO " °

sition) 20 ESI: 439 (M+H), HPBZL- Rt = 4.16 nin

(method A) "A22" 3-(4-Methyl pi perazin-1-yl) propyl
[3-(6-acetyl-2-oxo0- 1.497 / 466.8 /| }

benzoxazol - 3-yl met hyl ) phenyl ] car bamat e 234 (deconpo- 25
sition) ESI: 467 (MtH), HPLC. Rt = 3.84 min (nethod

A) ¢ b: Et hyl

{3-]5-(4- et hyl pi perazi n-1-yl)-2-oxobenzoxa- 1.598 /
411Ppeparation pb medhyll 3v2, AdidminobenzinZomna? S-diegdobenzoxa-
(de- conpo iti%(rslg_ HESI: 411 (MtH), N1 NYO-/ HPLC. Rt
L 32qi¢-5 parhaxyla: i 1 (method A) 35 hydrochl ori de WO

200${4§/5§§ﬂ§% rﬁ%)’iﬁ%ﬁ@ﬁ(ypﬁ-)%g%g% Wtﬁfbén(%gﬂfz-oxo-z 3-dinydrobenz-

3-(4 I'pi perazin-1-y cyano- 2- ox
1. 5axazolafocarbbxylate are dissolved in 20 ml of THF and hydrogenated

el GG euioaeBeATashiere e b6 "1 S Harigy M w(eaaib A fer
A 24482%e ?éa(zc‘!i}nwbédﬂ)ﬂdi’z' iR §fiteFdd) ol ihbIPR is e3apSraRed Yo dry-

1.482 [ 517.
ness; product: 1.1 g, ESI: 314 (M+H).

Step c:

Preparation of methyl 2-0x0-3-(2-0x0-2,3-dihydro-1H-benzimidazoi-5-yl-
methyl)-2,3-dihydrobenzoxazole-5-carboxylate:

1.1 g (3.5 mmol) of methyl 3-(3,4-diaminobenzyl)-2-oxo-2,3-dihydrobenz-
oxazole-5-carboxylate and 626 mg (3.9 mmol) of 1,1'-carbonyldiimidazole
are stirred at room temperature for 24 h in 10 ml of THF. The reaction
mixture is added to 150 ml of water, and the resultant precipitate is filtered
off with suction and dried in vacuo; product: 1.1 g; ESI: 340 (M+H).

Step d:

Preparation of 2-ox0-3-(2-ox0-2,3-dihydro-1H-benzimidazol-5-ylmethyl)-
2,3-dihydrobenzoxazole-5-carboxylic acid:

1.1 g (3.24 mmol) of methyl 2-ox0-3-(2-ox0-2,3-dihydro-1H-benzimidazol-
5-ylmethyl)-2,3-dihydrobenzoxazole-5-carboxylate are suspended in 20 ml
of water, 30 ml of conc. hydrochloric acid are added, and the mixture is
stirred at a bath temperature of 100°C for 24 h. A further 20 ml of conc.
HCI are added, and the reaction mixture is stirred at a bath temperature of
130°C for 3 days. The suspension is filtered and washed with water, and
the residue is dried at 50°C in a drying cabinet; product: 996 mg; m.p. 230-
231°C; ESI 326; HPLC: Rt = 4.24 min (method A).
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sul fonyl - 2- oxobenzoxazol - 3-yl net hyl ) phenyl ] - 244
(deconpo- carbanmate, di hydrochloride siti on) ESI: 517

PLC. Rt = 3.79 thod A
g‘wgg%ﬁ%§7 pi pera2| n-1- yI)p:no[);)él(n?S Fl (?3 6- ﬁ?ﬂgﬂﬁmmm’ﬁ%

1.6591475.2 |/

2- oxobenzoxazol - 3-yl ) et hyl ] phenyl } car bamat e 200- 201
ESI: 475 (MtH), 15 HrNHPLC. R = 4.24 F N\yO ~/N J
mw%t%net.hod A FI / OiOI / Ohydrochloride 20 'H
N MHz, DMSO-d6) S [ppml 9.715 (s, 1H), 7.730

E ?n(i?rezzé‘??atlo?wl%?g@ i%mﬁ@lam@ggﬁﬂgcﬁ f»’—‘é@ ?- %ﬁ%@% 3!@%@0 ~1H-
3. 'anEIrﬁlﬂa@oh-S-yﬂfh&myB-Bﬁ-@|l(}81r0|3¢l)20)@20%65-@8ﬁ30)@h)lde

25 33050g (078 'ﬁéﬁﬁq%bem Hpialo-SHo s dﬂ%%ﬁwleyﬂ@%%azqi&vl-
/ hggbzgﬁggn ‘ %b&M&%%%FE@#ﬁQcM%%&dM% ml of

PCT/ EP - 65 reparati on of
et BMF{ 8nfl @94 ngi( et ofdeD Y, 106 tnani®y7§ ritnaly of HOBt and

c a?lﬁ%xéa gl X 3@%};%0# erllg&yﬂ"xo RS TRL & gled 81 }ngl; {0.91 mmol)
of 2-dimethylaminoethylamine are subsequently added, and the reaction
solution is stirred at room temperature for 3 days. The reaction mixture is
subsequently added to water and extracted with dichloromethane. The
organic phase is dried over sodium sulfate, evaporated to dryness and
purified by column chromatography on silica gel. The product is purified
again by preparative HPLC; 100 mg of "A35" trifluoromethylacetate; ESI
397 (M+H), HPLC: Rt = 3.89 min (method A).

The following compounds are obtained analogously:

No. Name and/or structure LCMS retention
time [min] /
LCMS mass

[M+H]"/ m.p.

[°Cl

"A3" | 3-(4-Methylpiperazin-1-yl)propy! [3-(5-dimethyi- 1.435/496.2

carbamoyl-2-oxobenzoxazol-3-ylmethyl)phenyl]- | HPLC: Rt=23.60

carbamate min (method A)

(\N
SN \E T/L/\Q/ Nj(l/o\/\/'“\)

trifluoroacetate
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gously to the followi ng schenme: HZN H HO 1 0O N

/ N 10 O
\ NHZ NQ.O 150 G0/ 0000 120/ NNO-NO-~1

a5 0l0~/ o 00 25 "A29" H H/ 1003696
RPodotdieres % 5%, 1 o, 36 g (0.056 mol) of Nene@tiﬁ)z/ 08
3- hydr oxy- 4- am nobenzoat e and - 85 g of
1,1 -carbonyl diimdazole are dissolved in 125 mM of THE

<

4!

ina 35 250 m single-necked flask with refl ux
condenser—ang—drying—tube —angthe mxtgre i s5ref] ol

forl 2R, [For RPN LY AR S oaineiyicaRatey2n ' i 4622
2008/ 148449,%Ebﬁ?@%%ﬂ-@%@%ﬁwyt)dﬁ@n@éﬁbﬁn@@p0r &P6E, Rt = 3.57
and the rjesidue is taken 'up in dichldromethane ar}ﬁ#n_(methodA)

washed 3x with 1 N HC and 1x with water. The orqganic

phas®AB'S [dr i @-Meteylpipetizim1syl)irapy [3r(8-rroppler at eti52@/ 510.2

dryness ijn a rotary, evaporator,; ielhd .9 92 - @f=3.97
met/hyl 2-lo a.fbf}r@@ﬂ.-%9@8%{3,92‘8%%'2@1!@%*.%?%%@(\g)ﬁ g’?gt

ESI|: 194 [(MrH); HPLC. Rt carbanSdtemi N (met hod B). | 21 (metgod A)
(5.12_ mol]) of the substance nethyl

2- OXA1D"3- B-Rjpbrabiert-plosepy 63-¢5-propylbarbahuiyb 2i 5|  245-253 (de-
di §sol ved in 20 m of tonitrile, 2.8 0.3 "
ot °70" pot aSuBRN LS ATITEHY phShy featdmaary | " apbosiion

m i trobenzyl bronide are added, and the mi xture 55§ 496 (M+H),
heat ed under reflux for 16 h. After cooling, 30 MPLC:Rt=4.03

min {method A)

"A12" | 3-Dimethylaminopropyl [3-(5-dimethylcarbamoyl- 86-93

2-oxobenzoxazol-3-yimethyl)phenyljcarbamate | ESI: 441 (M+H),
HPLC: Rt = 3.65

min (method A)

"A13" | 3-Dimethylaminopropyl [3-(5-propylcarbamoyl-2- 85-91

oxobenzoxazol-3-yimethyl)phenyljcarbamate | ESI: 455 (M+H),
HPLC: Rt = 3.92

min {method A)

"H NMR (250 MHz, DMSO-d¢) & [ppm) 9.624 (s, 1H), 8.415 (¢, 1H), 7.679 (dd,
1H), 7.627 (s, 1H), 7.464-7.447 (m, 2H), 7.404 (d, 1H), 7.270 (t, 1H), 6.998 (d,
1H), 5.035 (s, 2H), 4.066 (t, 2H), 3.199 (m, 2H), 2.275 (t, 2H), 2.118 (s, 6H),
1.719 (m, 2H), 1.516 (m, 2H), 0.873 (t, 3H)

"A14" | 3-Dimethylaminopropyi [3-(6-methoxycarbonyl-2- 149-151

oxobenzoxazol-3-yimethyljphenyllcarbamate | ESI: 428 (M+H),
HPLC: Rt = 4.03

min (method A)

"A15" | 3-Dimethylaminopropyl [3-(5-methoxycarbonyl-2- | ESI: 428 (M+H),
HPLC: Rt=3.97
min {method A)

oxobenzoxazol-3-ylmethyl)phenyllcarbamate

"A30" | Ethyl {3-[5-(2-dimethylaminocethylcarbamoyl)-2- | 1.586 / 427.2
oxobenzoxazol-3-ylmethyl]phenylicarbamate { 160-161

ESI; 427 (M+H),
HPLC: Rt=3.73
min (method A)
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of dichl oronethane are added to to reaction m Xture,

and the m xture is

extracted with 2 x 20 ml of

wat er ,

t\bﬁzﬁﬁs?ﬂﬁ‘dﬁ phase is dried over sodium 15 sul fa&@ﬁEpmgmo%%

he so
slurried in
washed with diethyl
further without further purification;

6

(

3-
yl
5
3

(
3

.12 mn
(

ent

is renoved by distj]lation.
nmet hano
ether. The sub-

yield: 1.

The residue is
flltere7c?bff wi th suction and
stance i s reacted

15 g

% In
3- %ﬁr
ite; m

3-nitr

benzoxazqg

met
at

hou
t he
hyg

Af t

| yst

net
g

ben

fur

hanol ,
spher

S R T T e L e R
p. oxaeeﬁﬁ&alzblrs@lméﬁiyljpﬁéﬁyl}détbhmalttPLC
(method A). 2.3 594 8 Mol ) of m
obenzyl) - 2- oxo- 2, 3- dlhydro-
| e- 6- carboxyl ate are dissolved in 10 m

and the mxture is stirred under a h
e wth 0.6 g of Raney nickel .

1.60%/ 441.2
car pox
Rt116-119
PEY 4t (M+H),
HBL.C: Rt = 3.76

V%? gr\fl?véthod A)

25 Afterla

16
is f
hanol |
of nmet

er

t her

zoxazal e- 6- car boxyl at e.

" 32' he Btbylr(B+{il {5- (4fdimemwammammcamamyv

refore

rogenat e QWHE?XWgrﬁE%ﬂ%WBH ;’lhaﬁ’b%rpﬁ

of THE

h, Fhe reactigon i s termnated, and the

il tered off th_suction a d anseﬂ
THF \fg\e/regld 30 ev ataf, yie
hyl 3-(3- antnob“-' R 0%Q2, 3-ai hydr

The ststance is rea
ithout fur- ther purification; ESI:

°d,66(1469.2

g_%l: 489 (M+H),

HELG.Rt = 3.92

hnin gmethod A)
d: 562

D_
ct ed
90 (MrH);

HPLTGA 3
nmmgl ) of
di hydr obs

of
(1.

di chl @
88 mMmmo

PCT/ EP200Q

et H

ety (411 @ i thyfaminGfiyiCart %ﬁ&dﬁ ‘
nz @xaobleeaz6xazal3odidthy i hengl)dabanhated
ro- nethane in a round-bottoned fl ask,

') of pyridine are WO 2008/ 148449
8/ 003696 -67 added, and 183 pl (1.88

L 19544 | 441.2

ESR @4 iM+H),
LPRCRt = 3.81

i §meghod A)

ylaahl

coql i ng.

hodr,

m

t he
is
OVE
di s
3- (
r ol
fur

(Mt

du
of DCN
n wash
washed
r sodi
tillat
3-et ha
enzoxy

H); HA

ther w thout further purification;

or Nf-@f—Dﬁlﬁ@thWamﬂéB@lﬁ}l)CQ eremss@ o¥b Qha co

The m xture’is stirred for a fur

rdiRydrani fd+bemzmldazgh5~almembt%3fd ihygroy
Il are add t tion, m xture,
ed with g%nﬁﬁxgp e%qcee_%%xaﬂ%e or gani c
mﬁth 20 M of owater until neutral and
umysul a d the solvent |s r ane

i on; i e of
OX

xycarbonylant ob
éhbstancE |s

zol e- 6- carboxyl at €. ﬂhe
10 ESI:

LC. Rt = 2.89 mn (nethod B).

trifluoroacetate

d SVM £a24 2

tEﬁé r42446“+H)
i BRLE-MS:

pRas -
%?63.31 min
0 by

/d

eact ed
371

I|A36"

Ethyl (3-{1-[5-(3-dimethylaminopropylcarbamoyl)-
2-oxobenzoxazol-3-yllethyl}phenyl)carbamate

1.655/

4552/
112-119/ ESI:
455 (M+H),
HPLC: Rt=3.89
min (method A)
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2.510 M of water and 10 m of conc.
517 mg (1.4 mmol) of nethyl

HCl are added to

SRIRRORIE G Car boxyl e in 2 50 nl rolnd- bot TGRS0

flask. The suspen- sion is reffdixed for 4 hours.
further 10 mM of conc. HClI are added, and
is refluxed for 16 h. 10 nml of conc.

A

the m xture
HCl are added a

further—tw-ce —and-the mxture s retluxedfora
f urlt K716 Methil d4dethawsarbanvianinpbenarisZratopl edFo’”!

W tih suctj on an
(84% of [3-(3-
3-di hydr openzoxazo}£
[ reacted fur

d zyI

r flcatlon

o9 et 1 U, AU b BREEI B bokald L 1 pdbahlpL

- 2- 0X0 2
{he’su Stﬁ-[yﬂ&)dB)

n%g min

Sl :

357 (MH); 25 2.6 100

ngy (O 28 |mmol ) ot

3- (|13-et ho ycar bot yl am nobenzyl) 2 0XO0-

2, 3= 0 ' 350} '
S S T bR, Tl o

.156 M| ) o&bbé@jxa@b%tg«%ethy@ﬁhéﬁyl?@rtmmlale of

N- et hyl nor phol i ne are added. 37 0. 34 mmol )

2- di met hy| ani noet hy| amtﬁﬂu%ﬁoé‘(’@t?é%equent |y added,

reactj on ﬁﬁlllr\gﬂl‘?ﬂoh’?"ﬁl a8 %Nﬂ%f\/ﬁ"pe'
Re ure s pur

3 days. reaction m x

ng
RT = 1.475)
Hst. 427 (M+H)
an
HPLERR = 2.17

min (method B)

LJ_

pr eparatve—Hi
Pt A s, [Q‘TgTddmeﬂ@’T%fﬁ T B50Ry AT DaRE) o
HPLC. RT t

a JRT = 1, 491 BEnE R e R TR Do
The preparation of trifluoroacetate

N- (|2- di et hyl am noet hyl ) - 2- oxo- 3- ( 2- oxo- 2, 3- di hy
H bhenzoi m dazol - 5-yl net hyl ) -2, 3-d

i hydr obenzoxazol e-5- car boxam de 5 ("A35")
anal ogously to the foll ow ng schene:
r 'f1loBrj-000

=

is cal
~i 0

A\ sa?t1;86/
4241 (at

8696

RT = 1.463
dr o- min)
(ESL 441 (M+H),

\HRLC~Bt = 2.19
min {method B)

"A40" | Ethyl (3-{6-[3-(tert-butoxycarbonylmethylamino)-

propylcarbamoyl]-2-oxobenzoxazol-3-yimethyl}-
phenyl)carbamate

H
N C
N ~
oA MY
\]<0 0

2.984/
527 (at
RT =2.235
min)
ESI: 527 (M+H),
HPLC: Rt=2.98
min (method B)

IIA53II O
Q. N
L0
Z/ N NS N
“ N Ne=-
N s
Ny \
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10 J ~COb) HNHZ ~) \' I NH | 4.1 15 ~0\ Ho I

ood) 1ot 20HO\ | loe) NWHI "~1lo HOOH
‘s@@ oot €p a) Preparation of nethyl PCT/EP2008/003696
ﬂﬂlélémtrobenzyl) 2- 0x0- 2, 3-di hydrobenzoxazo(E-

5- carboxylate 29 (10.4 nnnf? of nethyl

2- 0X0- 2, 3-di hydr obenzoxazol e- 5- car boxyl ate, 30 2.97 g
(11.4 mol ) of 4-brononethyl -1, 2-di nitrobenzene

(p ar d3in a correspondi ng manner to DE 3904797) and
5. X =4 mmol ) of potas- sium carbonate are
suspended in 50 m of acetonitrile and the mxture is

stirred at 80C for 1 h. The reaction m xture |stMﬁoured
. nilbegueparatipneftethyl (3€[§t[2‘c(étféﬁth)dn'ipﬁf§@@ -tryl)aeetylS=oxo-

PFSF@ Zﬁ}?,\éaﬂ %%ﬁxﬁ%%@?ﬁ%@{%ﬁﬁﬁs@%h H%u& Analo-

r Bushy to th& f@llowifPschémé: (MrH) . WO 2008/ 148449
/ EP2008/ 003696 ~-69- Step b: Preparation of nethyl

3- (3, 4-di am nobenzyl ) - 2- oxo- 2, 3-di hydr obenzoxa-
zol e- 5- car boxyl at e:

H,N 3.1 R
0 — Cr
HO
32 ]

H
5 ,go 3.3 H

~ /(I A
0’&0 /O o

"A41"
eet

_N 0

3.3 1.8 ml (14.2 mmol) of 1-methylpiperazine are initially introduced in
50 ml of ethanol, 4.3 mi (31.2 mmol) of triethylamine are added, and 3 g
(14.2 mmol) of 6-chloroacetyl-2-benzoxazolinone are added with stirring at
room temperature. The reaction mixture is stirred overnight at room tem-
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5 1.45 g (3.8 mml) of nethyl

3- (3, 4-dinitrobenzyl)-2-oxo- 2, 3-di hydr obenz-

oxazol e-5-carboxyl ate are dissolved in 20 nl of T

hyﬁ} & H3#4¥d under a hydr ogen at nosphere u5|n§TiW§a@g 03696
Raney nickel (water-wet). After5-24 h, the reaction
solution is filtered, and the filtrate IS evaporated to

dry 10 ness; product: 1 1 g, ESI 314 (MtH). 9 Step c:

i eBﬁéqah}qﬁg&ﬁfru%?t |hr¥1l @59 mmog methy%plgei%lzn%/e IS adlded and the

et ftkelre é%tﬁréyéggg}?%% s PadbSuenty @6 C Jorl2 h. After

3- (aoéhrtij dhe depesitad Jrydtaix arefilferadipftiwithsnztion, washed with
oxazol e-5-car bq?xyl ate and 62

: 1mq¢aawrgndd o3 65 BPLoTZ(astalpiadn-1-yacetyll-3H-
nad0 acgl

PEhabHLatnd HACRED TRo il ndHEaERCECLRS: Bty = 276

pregnpolate is filtered off with suction and drled |n

vacuo; product: 1.1 g; ESI: 340 (MtH). Step d:

Preparation of 2-oxo-3-(2-o0x0-2,3-dihydro-1

H begz Iéigzol 5-yl nethyl)- 25

2, 3- enzoxazol e-5-carboxylic acid: 1.1 g (3.24

nnDI) of methyl 2-oxo-3-(2-o0x0-2,3-di hydro-1

D Re s aBaI0n. G - Horey ety 2 Acondsiarakd-yhbensy - 124

wat fi

t e ietiSragh SN SR R g RE cne e 2 T Ear
f or aBdidgouslyftorthédslicdingkschémeonc. HCl are added, and
the reaction mxture is stirred at a bath tenperature

of 130C for 3 days. The suspension is filteredyapd

washed with water, and the residue is dri

a dryingc'bi net; p;oduct ng; mp. 235 N31 C

ESI 6; C_R 4. Br uhod—A)—' § 2008114844942"
PCTREPE)08 -70- Step e: F’}F’paratlon 0

N- ( 2- di met hy|Gani wodkhy! ) - 2- oxo-39( 2- oxo- 2, 34@ h 1

H benzi m dazol - 5-yl net hyl ) - 2, N"\|
3-di hydr obenzoxazol e- 5- car boxani de: 0 k/N\

309 mg (0.72 mmol) of 6-[2-(4-methyipiperazin-1-yl)acetyl]-3H-benzoxazol-
2-one and 387 mg (2.8 mmol) of potassium carbonate are suspended in
10 mi of acetonitrile, and 200 mg (0.79 mmol) of 3-[3-(bromomethyl)-
phenyl]-5-methyl-1,2 4-oxadiazole are added. The reaction mixture is
stirred at 100° for 5 days. After cooling, the mixture is filtered, and the fil-
trate is evaporated. The residue is purified by preparative HPLC.

Yield: 42.1 mg (10%) of "A42" TFA salt; HPLC: Rt = 2.003 min. (method
B); LC-MS: [M+H]" = 448 at Rt = 1.282 min.
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5 330 ng (0.76 mmol) of 2-o0xo0-3-(2-0x0-2,3-di hydro-1
H benzi m dazol - 5-yl -

dlhydrobenzoxazole 5- carboxylic acj
:F élsa,'g@“%“& of DM, and 294 ng (1.52 %ET&E?""S’“"“%
EDCl, 106 ny (0.76 mmol ) of H@&-and 157 pl (1.52
mmol ) of N-net hyl nor phol i ne are added. 81 ng (0.91
nmol ) of 2-di nmet hyl am noet hyl am ne are subsequently
adﬂgdl agdgthe reaction 10 solution is stirred at room
te for 3 days. The reaction mxture is a
subsequently added to water and extracted with
di chl oronmet hane. The organic phase is dried over

sodl peeparatien oé@@éﬁﬁnetbyt-a) 24-pradiezakdtyl) benzy}-8-43164-
colu hr onat o n ica o) L.is .
LY '&%ragga"’ﬁﬁyﬂm SRyt e tipzor2 08 (AA5H 1 Sapgied out
tri 97 (MtH), HPLC. Rt = 3.89
m nér{(é’@? hod A) The fg}glé?vﬁer%éconpounds are obtai ned
anal ogously: 20 No. Nane and/or structure LCMS
retention time [mn] / LCMS mass [MtH' / m p. |oci
25 "A3HN t hyl pi perazi n-1-yl) pr opyl

[3(5-,91@ 1.435 | 496.2

car baRbyl92-0xobenzoxazol - 3-yl met hyl ) phenyl |- HPLC: Rt
= 3.60 carbamate mn (nethod A) 30 NN N O, ~N~
11::)~-0-0-54 0 trifluoroacetate 35 WD 2008/ 148449
PCT/ EP200%/ 003696 -71 "A4" 3-Pi perazin-1-yl propyl

[ 3- (5-di met hyl car banmoyl -2- 1.432 / 482.2
oxobgg - 3- ylnethyl)pbenyl]carba t e APL
3. 5Z4“p t hod
N\.

QL < @

N

~

"A43a"
"A43l|
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"A5" 3-(4-Methyl pi perazin-I|-yl)propyl [3-(5-propyl-
1.520 / 510.2 5

c&r%ggwga - oxobenzoxazol - 3-yl et hyl ) phenyl ] - 'f(:"rﬁpzﬁﬂsmosﬁ%

bamate mn (nmethod A) "Al 0"
3- Pi perazin-1-yl propyl [3-(5-pfbpyl carbanoyl -2- 245-253
(de- oxobenzoxazol - 3-yl net hyl ) phenyl ] car banat e
corrp03|t| on) 10 ESL 496 (MtH), HPLC: Rt = 4.03 mn

%'5 di ﬁé?@ﬂﬁ]gﬁg@ﬁgft@%ham ?:RPon%% are initially introduced in a

OW RereEde@Y ffas]('vﬁﬁ{ E‘h’r’rérp%ﬁd'érié@r ﬂﬁa’ﬂ%ﬁhé’?& an&@lopplng
(MtH), HPLC Rt = 3. 15 ' m n (net hod

3- Dfuratethydrach?2 f gp(ﬂdbmol)[@‘ t(amxapgiboar[myatm arwogqus to

oxo enonaéél qf\;le\édgectj% Qﬁﬂé%@ﬁ%a EﬁFPNF/Rg?%Uown

M‘%sléjﬁyﬁ‘@rrﬂ@)aﬂ@lr_b E%‘Pﬂ't tﬁné%\ﬂveéﬁly é('&h&rﬁ’llé?’%&(&ﬁ)?) The mlli)dure is

7 Agtirred foria frther. 52mdm(te$, and9. 767199?83 fael) oﬂ3+eh§orap03:apnyl

b= gffotige bfyihen Sropibbasa Srgpwige. EhE miktisf s Sepseidently
3H) siiped AL 40° for2 HEAfRY} édﬂlihggjfllﬁbﬂixture is diluted with 100 ml of di-

[ 3- (6- net hoxycar bonyl -2- 14
ox obklererethaines stiiree fory19 plivutes |ana stirest intaeSP0 gafgce. The

N plecimiite & filvea a with Shetio weshedwiih Aitie dicpigromeghane

( M*b'hd th&@mﬁtﬁ%@?— aﬁa%?|ked3ﬂlera?&aw bb&t@@xhi 2a)krER8pended

(et hod
{ 3 [l”61 QQmJI|Qfﬁﬁd|w0[am010ﬁit&rydG!ifw&hsybyem-waswnh 59 mbof iso-

D BB Aed wiRp e fherdnd GREARIE 3 11765 of 6-(3-

chloropropionyl)-3H-benzoxazol-2-one.

5.2 2.95 ml (26.6 mmol) of 1-methylpiperazine, 4 g (29.2 mmol) of
potassium carbonate and 44 g (266 mmol) of potassium icdide are initially
introduced in 70 ml of DMF, 6 g (26.6 mmol) of 6-(3-chloropropionyl)-3H-
benzoxazol-2-one are added, and the mixture is stirred overnight at RT.
The reaction mixture is filtered with suction, and the residue is washed a
number of times with THF. The residue is dissolved in sodium hydrogen-
carbonate solution, NaCl is added to the aqueous phase, and the mixture
Is extracted twice with 250 ml of ethyl acetate each time. The organic
phase is dried over sodium sulfate and evaporated in a rotary evaporator;
yield: 640 mg of 6-[3-(4-methylpiperazin-1-yl)propionyl]-3H-benzoxazol-2-

one.

5.3 148 mg (0.45 mmol) of 6-[3-(4-methylpiperazin-1-yl)propionyl}-3H-
benzoxazol-2-one and 243 mg (1.76 mmol) of potassium carbonate are
suspended in 10 ml of acetonitrile, and 126 mg (0.50 mmol) of 3-[3-
(bromomethyl)phenyl]-5-methyl-1,2 4-oxadiazole are added. The reaction
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rri n (rret hod A) WO 20081148449 PCTI EP20081003696 -72

"A31" Ethyl {3-[5-(3-dinethylam nopropyl carbanoyl)-2-
é‘i@%ﬁ#zoéﬁéol 3-yl met hyl ] pheny car bamat e /116P5.:I§EP2008/003696
ESI: 441 (M+tH), HPLC Rt = 3/ -5 mn (nethod A)
"A32" Ethyl (3-{1-[5-(4-dinethylam nobutyl carbanoyl) -
1.661 /469.2

O @t 30 Lok B RIRAY L5010 I ol e, ane

10 ﬂﬂe\flllraié“@ Vaporated. T Rdidue is punfled by preparative HPLC.

(3-

2 oXt r@ozmm@% pf AR T

N (G = Fha AR 6l

{1-

2-di neth

424 2 di hydro- 1

H- benzi m dazol -

benIbaaQHﬂ\rﬂnng:ab

(5" s erme dEsined AbPUL:

2 oxobenzoxazol

A

| am noetrﬁKI car banoy

salil HPLEL

hyl ) -2, 3-di hydr o-
nd%CHFPQSPCN’BiIHg PRANTES to me eeaption
"A36" Et hyl
1. 655/

H 25 trifluoroacetate
nopr opyl car banoyl ) -
3-yl]ethyl }phenyl)carbamate 455.2 /

e

t hod A)
F%Z 0X0-

" A34"

,3- 1.314 /

ESI: 424

1.644 | 441.2
298 ming gpethod

(MH),

112449+ ESH——455—(MtH) ——
" Structure ESI (M+H) Rt in min
OYO A
1.81
llA43all 4
Q 25 (method B)
trifluoroacetate
Example 6

Preparation of N,N-dimethyl-N'-{2-[3-(5-methyl-2-oxobenzoxazol-3-yl-

methyl)phenyl]pyrimidin-5-yl}formamidine ("A44"):
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30 HPLC: Rt = 3.89 nmin (nethod A) 35 WD 2008/ 148449
PCT/ EP2008/ 003696 -73 "A37" Met hyl
- ((3- car bonyl am nobenzyl ) - 2- oxo- ESI: 37
gyéigq%hg%gbenzoxazol e- 6-carboxylate (MtH), HP %T/Epf—?ogtm%%
=2.89 nmMn/ 1 O "ON~O/ (nBthod B) 5 ~0 OO0
"A38" Ethyl {3-[6-(3-nethylam nopropyl carbanoyl) - 2-
2.168 / 427 (at
oxobenzoxazol - 3-y t hyl ] phenyl } carbamate, RT =41.475)
[ 427 (MrH), O(obtalnlefrom
" A40" n/ierx/o HPLC. Rt <

" A3OHOE hy 3T 6N 3- di methyt™ani nopt op banoyl ) - 2-
2.1861 enizoxazol - 3-yl net hyl ] phenyl % cat’bamat e, 441

(at 15 tri uoroacet ate RT = 1.463 mn) ESI 441
(MH), HPLC Rt =219 nin (method B) 20 A4O Et hyl
(3-{6-[3-(tert-but o;ﬁgar bonyl net hyl am no)- g.984 /
propyl car banoyl ] - 2 enzoxazol - 3-yl net hyl } 527 (at

phenyl ) car bamat = 2.235 Hemin) H N Nyo~/yEBI: 527

Hl;_o i o HPLC RtHO: 2.98 0 o;nr:q}\

HO SN N?\/”)J\O
3

H N&j/NvN\
L= S
o HO N

O
O\{
f N N
e
— |
N ~
~ NN
IIA44II

a)
3.781 g of 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid (18.58 mmol) are
suspended in 100 ml of absolute methanol, 2.694 ml of thionyl chloride
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"A53" O 30 te/ N1 35 H O WD 2008/ 148449

PCT/ EP2008/ 003696 -74- Exanple 3 The preparation of
ewD2bos(138446- [ 2- (4- net hyl pi perazi n- 1-yl ) acet yl | PETAERZ008/5H03696
benzoxazol - 3-yl met hyl } phenyl ) cgf bamate ("A41") is

carried out analo- gously to the follow ng schene: H2N
3.1H 10 HOi -~i H3.20103.3 H N 15 CO0i0 3.4 1

H2 + 3.5 20 0a"~-N010 UJNOOIiINI Ilo, iN3.6 25

H (343 nfhhdl) Gre 88déd drdpwisa v@itrﬁcéindéo&mgﬁﬁd smfr:ng, and

1-nethyl pi perazine are initially introduc

of thermixture ig strred withoup caeling fqﬁfa furthet K lhadliufieg éth!Ch a clear
addeq'a %5’%83 g 35 (14.2 mmol) of
T

tyl - 2- benzoxazol i none are added with
st i Thé BBivaht is removed, the residue is dissolved in 100 ml of dichloro-

methane, the solution is shaken with 50 ml of saturated NaHCO3 soln,
dried over sodium sulfate and evaporated to dryness, and the residue is
crystallised from diethyl ether / petroleum ether.

Yield: 3.46 g (15.86 mmol) = 85% of methyl 3-(5-methyl-1,2,4-oxadiazol-3-
yl)benzoate; m.p. 81-82°; ESI 219 (M+H), HPLC: Rt = 2.65 min {(method
B).

b)

3.46 g of methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate (15.86 mmol)
are dissolved in absolute THF in a 250 mi three-necked flask, 0.691 g of
LiBH4 (31.71 mmol) are introduced in portions with ice/H,O cooling and
stirring, and the mixture is stirred without cooling for a further 20 h.
Work-up: the pH is adjusted to 7 by slow dropwise addition of 1 N HCI
(vigorous foaming) with stirring, the mixture is diluted with 100 mi of H>O
and shaken with 3 x 50 ml of dichloromethane, the combined extracts are
washed with 100 ml of H,0, dried over sodium sulfate and evaporated to
dryness, and the residue is purified by chromatography.

The crude chromatography residue is recrystallised from diethy!| ether/-
petroleum ether.

Yield: 1.643 g (8.64 mmol) = 54% of [3-(5-methyl-1,2,4-oxadiazol-3-yl)-
phenyllmethanol; m.p. 57 - 568°; ESI 191 (M+H); HPLC: Rt = 2.88 min
(method C).

c)

1 g of Raney nickel (water-wet) is added to 800 mg of [3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenyljmethanol (4.21 mmol) in a mixture of 10 ml of
methanol, 1 ml of glacial acetic acid and 1 ml of water, and the mixture is
hydrogenated at room temperature and atmospheric pressure until 91 ml
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roomtenperature. The reaction mxture is stirred
over ni ght at roomtem WO 2008/ 148449 PCT/ EP2008/ 003696

?(ﬁh% pe. A further 1 m (8.9 nmol) of PCT/EP2008/003696
yl'pi'perazine is added, and the mxture IS

stl rred at RT for 15 h and sulﬁsefquently at 70C for 24
h. After cooling, the deposited crystals are filtered
off with suction, washed with 5 nethanol and dri ed;

3! s toderbhRls Bapnsstenug ol uedryp dhe catalyst is fitered of,

bewm@éolah&nﬂ/hidﬁ%%alﬁﬁ we\ﬂa}:ﬁﬁgte@ 18- driyR@sd) ¢, rifibation is
LC-Ms: MHH = 276 4 10 The preparation

of carfied ost hmcm,atalﬁsagmfmmngﬁmmydwtbm&m pebliraa(ms

PSSR ok S RBE o . o

| 00 ~1 M 309
ﬁ;%&éﬁ%ﬂﬁ%@? HUPNE: Rt EN.BH mNnl (méthof GA

6- [ 2- (4- net hyl pi peraZ| n-1-yl)acetyl]-3H benzoxazol -
2-ope and 387 ng (2.8 mmol ) of potassium carbonate are
suscgended in 25 10 ml of acetonitrile, and 200 ng (0. 79

m‘ro;M)s fig oF 3- ﬁxémgﬁ?éﬂ?l@éﬁhiamudmuum acetate (3.41 r_PI;mI) and

5 met oxadi azol e are added.
r ea mngmfmmmre@ct@me presyrsar (Agoog ordey rd@y%924eaf&0&0) are

o apisPanggd T T LiRsBE mEhBRpL AN fsap i RsBrefe in
HPLéZ1 o@tani\(h@éineél%dlﬂm ealfﬁ%hl;obrh?g%ad SEE:ﬁoﬁa:lfta 235’9%1‘

mn. (nmethod 48 at

1502182T\rﬁ1 . mbef w:soémesn@tt@mlsmm mlwwb@ttmrm -and
the mixture is subsequently stirred at 60°C for 30 min, during which a clear

solution forms.

For work-up, the reaction mixture is diluted with 50 ml of dichloromethane,
washed twice with 20 mi of H,O, dried over sodium sulfate and evaporated
to dryness, and the residue is purified by chromatography (FlashMaster |
gradient 0-5% of methanol in dichloromethane in 40 min); yield 597 mg
(2.33 mmol) = 68% of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-N,N-
dimethylformamidine; m.p. 105 - 106°; ES| 257 (M+H), HPLC: Rt =2.24
min (method C).

e)

190 mg of ethyl 2-formyl-3-oxopropionate (1.32 mmol) are dissolved in

5 mi of absolute pyridine, and 252 mg of 3-hydroxymethylbenzamidinium
acetate (1.2 mmol) are added. This suspension is heated at 90° for 2
hours in a heating block, during which everything dissolves. The reaction
mixture is stirred into 30 ml of water. The deposited crystals are filtered off
with suction, washed well with water and dried overnight at 80° in vacuo in
a drying cabinet; yield: 279 mg of beige crystais = 90% of theory; ES| 301
(M+H), HPLC: Rt = 3.06 min (method B).
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Exanple 5 The preparation of
3-[3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) benzyl]-6-[3-(4 5

ved hydspiugas azi n- 1- yl ) propi onyl ] - 3H benzoxazol - BepRe2008/003696
("A43") is carried out anal o%us to the follow ng

l'y
scheme: O1O1 0 10 5.1 HNS5 2 0-.05.2 O=<\ NOM
15 H5.3 Ol O=< N 20 N3\ "A43a" "A43" 25 N OO\
~N\\ 30" H 35 .. -a- - .r....(r). WD 2008/ 148449
PC‘lﬁ EP2008/ 003696 -77- 5.1 95.2 g (0.7 nol) of

alum niumchloride are initially introduced in a 1 |
t hred8 mgoelD mnaglk ofvbirnetbylbenapxazalonie asesyspansedonst @l of

20 Ll BRI WS 1o fag ohatBlin 25 mi singleneckec
flask, and 249 mg (1.15 mmol) of N'-[2-(3-hydroxymethylphenyl)pyrimidin-
5-ylI-N,N-dimethylformamidine and 397 mg (1.50 mmol) of triphenylphos-
phine are subsequently added at room temperature. The reaction mixture
is stirred at RT for 30 min. The reaction batch is subsequently cooled in an
ice bath, and 310 pl (1.50 mmol) of diisopropy! azodicarboxylate are added
dropwise at 0°, and, when the addition is complete, the mixture is stirred at
RT for a further 2 h. The reaction batch is diluted with 30 ml of diethyl
ether, and the resultant crystals are filtered off with suction, washed with
diethyl ether and dried at 50° in a vacuum drying cabinet.

Yield: 263 mg (0.68 mmol) = 68% of N,N-dimethyl-N'-{2-[3-(5-methyl-2-
oxobenzoxazol-3-ylmethyl)phenyl]pyrimidin-5-yl}formamidine ("A44"); ESI
387 (M+H); HPLC: Rt = 3.71 min (method C);

"H NMR (250 MHz, DMSO-dg) & [ppm] 8.486 (s, 2H), 8.309 (s, 1H), 8.242
(m, 1H), 8.007 (s, 1H), 7.473 (m, 2H), 7.208 (s, 1H), 7.097 (d, 1H), 6.987
(d, 1H), 5.114 (s, 2H), 3.070 (s, 3H), 2.983 (s, 3H), 2.313 (s, 3H).

Example 7

5-Methyl—3_—[3-(5-methylpyrimidin-2-yl)benzyl]-3H-benzoxazoi—z-one ("A45")
is obtained analogously to the following scheme:
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Exanple 2.1] are added with stirring, during which a
stirrable, dark-brown slurry forns after a short tine
(WRA herm c reaction). The mi xture is
for ab fbrt er 5 mnutes, and 29.7 m (0.3 ml)%ﬁi%omose%
3-chl oropropi onyl chloride ar8then slowy added
dropwi se. The m xture is subsequently stirred at 80
for 2 h. After cooling, the mxture is diluted with 100
m of di 10 chl oronethane, stirred for 15 m nutes and
stirred into 500 g of ice. The precipitate is filtered
off wth suct§ on, washed with a little dichl oronethane
and then wt ter and dried. The crude crystals (41.2
g) are suspended+ in 100 nl of isopropanol, filtered_
off withjsucti washed with 50 m #f iso 15]proparol
and th ether 0 T®d,—yretdr 3%71
of 6-(3- c roprop i o nyl)-3H benzoxazol - 2- on .
2.95 mM (26.6 mmol) of 1-nethyl piperazine, 4 g (29.2
mol ) of 20 potassium carbonate and 44 g (266 mol)
potassiumiodide are initially introduced in 70,
DMF, 6 g (26.6 nmol) of 6-(3-chl oropropionyl)-3H
benzoxazol - 2- one are a%ed and the mxture is stirred
overni ght at RT. The réaction mxture is filtered with
suction, and e due is washed a nunber of
‘ s dyell i ssol ved_i ¥ sodi um k

is added to the aq
phase, and he mxture xtracted twice with
of ethyl acetate each tine. The organic phase is dried
over sodium sul fate and evaporated in a rotary
eva yield: 640 ng of

‘%‘?%Fg%rret hyl pi perazi n-1-yl ) prop
i onﬂrépé?rtdtubﬁrﬁmhyll 3-5-nFéthPIpgrimidin- 2L fifodrizoale:45 ol )
of 6- - met hyl pi perazi n-1-yl) propi onyl ] - 3H
benZ h@dnozmaﬁ of meethyiB-warhamingdayibenzente goetateiaimsus-
car d
o ngggéﬁéﬁgg.gg& nlfﬁr gﬁ?ﬁgﬁelsi}? IJ(Q1'H1m%)cff%%ﬂ%&%’feltﬁacrolem
( br andre04 yh)off80% Isbdmmetdtiibxide 2n Anathadolarel zidede and the
added. The reaction WD 2008/ 148449 PCT/ EP2008/ 003696
- 78 MHibre iestiteed at $0°Eqfor 18007 e reactipaymixtuierig evaporated to
CoOk Qﬁcilrﬁ'o’éter &f \Jvéte:fr 'a'ré %Hﬁ?d. ﬂ% pré&i&té’tb'f&frﬁé& id filtered
evapor at ed he residue ed by preparative
HPL 6ff with slctioran® drigd (dﬁ%umeheﬁéﬁfdeTp_ﬁ'edsai is reatted. furher

= 2.902 mn,
w?t?]ouﬂunrthegﬁtriﬁggtion; product: 1.65 g; ESE 229 (M+H).

of

Step b:

Preparation of [3-(5-methylpyrimidin-2-yl)phenyllmethanol:

1.65 g (7.16 mmol) of methyl 3-(5-methylpyrimidin-2-yl)benzoate, dissolved
in 7 ml of THF, are added dropwise under a nitrogen atmosphere to a sus-
pension of 272 mg (7.16 mmol) of lithium aluminium hydride in 7 ml of
THF, and the mixture is stirred at room temperature for 24 h. 4 ml of a

THF fwater mixture (1:1) are subsequently added dropwise. A solution of
1.5 g of Na,COj3in 4 ml of water is then added, the precipitate is filtered off
with suction, and the residue is boiled with 2 x THF/ethyi acetate and again
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B); LCMs: MrH = 462 at Rt = 1.251 min. 5 The foll ow ng

is obtained in a correspondi ng manner to the reaction
swbepms/dessr i bed above: 10 No. Structure ESI ( MEFEPRI0S/003696
inmn OYO 1l.81 15 "A43a" 068+ O\\ 425 (nmethod B) O
trifluoroacetate 20 Exanple ﬁ:’reparatlon of N,

N-di net hyl - N -{2-[ 3- (5- et hyl - 2- oxobenzoxazol - 3-yl -

nmet hyl ) phenyl ] pyri m di n-5-yl }formam di ne ("A44"): 25

30 fllﬁemﬁmmé&&wqrﬁ%@a&%@mﬁﬁuorsme(évﬁperéled to
NOJ I />--aj v/>-HO\ NO\ N 50/~b NHOC

N- odrypess, thmeqsls[ue /s digsolved in dichieromethaney aqgd the solut|on is
dried over sodium sulfate, filtered and again evaporated to dryness. The

crude product is purified by column chromatography on silica gel, product:
500 mg; ESI; 201 (M+H).

Step c:

Preparation of 5-methyl-3-[3-(5-methylpyrimidin-2-yl)benzyl]-3H-benzoxa-
zol-2-one:

112 mg (0.75 mmol) of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one, 180 mg
(0.90 mmol) of [3-(5-methylpyrimidin-2-yl)phenyllmethanol and 238 mg
(0.90 mmol) of triphenylphosphine are suspended in 5 ml of THF, and the
mixture is stirred for 30 min. The mixture is subsequently cooled to 0°C,
and 186 pl (0.90 mmol) of diisopropyl azodicarboxylate are added. The
reaction mixture is stirred at room temperature for 2 h. The reaction mix-
ture is diluted with 20 ml of dichloromethane, washed with 2 x 20 ml of
water, dried over sodium sulfate and evaporated. The residue is purified by
column chromatography on silica gel; yield: 101 mg of "A45"; ESI: 332
(M+H); Rt = 4.91 min (method C);

"H NMR (250 MHz, DMSO-dg) & [ppm] 8.742 (s, 1H), 8.370 (s, 1H), 8.300
(m, 1H), 7.497 (m, 2H), 7.206 (s, 1H), 7.103 (d, 1H), 6.975 (d, 1H), 5.129
(s, 2H), 2.311 (s, 3H), 2.304 (s, 3H).

Example 8

The preparation of N-propyl-3-{3-[6-(3-dimethylaminopropoxy)pyridazin-3-
yilbenzyl}-2-oxo-2,3-dihydrobenzoxazole-5-carboxamide ("A54") is carried
out analogously to the following scheme:
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vl

O HO\ N20 HNL  N~/NN N+ 25 ~OHON QjO
0 "A44" a) 35 3.781 g of

1, 2, 4- oxadi azol - 3-yl ) benzoi c acid
arg Ig'suspended in 100 mM _of absolute net %ﬁ"ﬁémmow%
2. 694 m of thionyl chloride V@ 2008/ 148449
PCT/ EP2008/ 003696 -80 (37.13 nmol ) are added dropw se
with ice/H20 cooling and stirring, and the mxture is
stirred without cooling for a further 72 h, duging

~ N HO \
f NN 3
SWoKdt

whi ch a cl ear o ?n. forms. The solvent is the
residue is di ved in 100fm of dichlor Nptane O
the solutio s,-\waken wi-t-h-60—+ of sat ed NaHCOJ,,

soln., driefover sodiumsulfate and evaporated to

et her / petrocfeum ether. Yield: 3.46 g (15.86 maol|) =

85% of nethyl 3-(5-nmethyl-1, 2, 4-oxadi azol -3- 10

yl ) benzoat &; 81-82; ESI 219 (MtH), HPLQL(Rt =.2. 65

mn (et \B) . b) 15 3.46 g of Rethyl

3-(5- et 71,72, 47 oxX@adijazol - 3- yl Fbenzoat :

are dissdfved in absblfitg THEN a 250 m ree- neck

f1ask, 008691 g ofk Li BH4 (31.71 mmol) agedintroduced i
O

dryness, the residue is crystallis®d érom di (It hyl
I

/]

portions wth icef H20 cooling and

o\(o J'
N ‘ N
-~
s , o/v\N
"AB4
HO o

Step )

The preparation of the starting material methy! 2-oxo-2,3-dihydrobenzoxa-
zole-5-carboxylate is carried out analogously to
1)  Varma; Kapoor; CUSCAM; Curr. Sci.; 46; 1977; 779
2) Einhorn; Ruppert; JLACBF; Justus Liebigs Ann. Chem.; 325; 1902;
320.

The coupling to 3-hydroxymethylphenyiboronic acid is carried out by stan-
dard methods.

Step q)
Preparation of methy| 3-{3-(6-chioropyridazin-3-yl)benzyl]-2-oxo-2,3-di-
hydrobenzoxazole-5-carboxylate

The reaction of the boronic acid obtained in step g) with 3-chloro-6-iodo-
pyridazine (preparation analogous to Goodman, Allan J.; Stanforth,
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stirring, and the mxture is stirred w thout cooling

for a further 20 h. 20 Work-up: the pHis adjusted to 7
o 3b@@¥agliaopwWi se addition of | N HC (Vi gor oUBCT/EP2008/003696
foam ng) with stirring, the myture is diluted with 100

m of H20 and shaken with 3~ m of

di chl or onet hane, the conbi ned extracts are washed wth
100 M of H2O, dried over sodium sul fate and evapor at ed
to s%g}ﬁaﬁﬁ  TafHi ?ﬁgnf?ﬁm 'IEetPéHéerﬁcEIQV% 52; 1999; 15067
chronmat ogr aphy e crude 'chromat ography r'esi’due i's

r ecr 150740 lis sameﬂrmmmamgndslsemr@obdmaet Addr UmStahforth,
Yield: 1.

3 REohgD | THies Brignadpidbrdrsny, bY. S 50PRar 070

mp. 57 - 58; ESI 191 (MtH); HPLC =2.88 mn 30
(method €. ¢c) 1 g of Raney ni ckel (vvater wet) is
ado&tdagtr_q 800 ny of [3-(5-nethyl-

of s heravaier hbmein &-iicos- mgmm@o@p%a;@%-yn-

m t
e S G e
ﬁomwm@aﬁmﬂwk@m\@ea Tt&iérrwl‘d Hyeltecmnf lli@hmnd ; 30; 6;
een, taken _u For work-up, the catalyst is filtere
of f! g%ﬁgaﬁh&%l ution which remains is evaporated to
dryness. Purification is carried out by
crystallisation from met hanol / di et hyl ether; yield: 716
rTg S’I‘eQ3) 41 mol ) = 81% of 3-hydroxynet hyl benzani di ni um

ate lJo 8, ~ ESI 151 (MtH); HPLC. Rt = 0.51 mn
( esfe @gava;%by@ta@ﬂaw H]ﬁﬂ"%%/met hyl benzani di ni um
acet ate (3.41 mmol ) and 10 1662 ng of am noreductone
precursor (Acros Order No. 292440050) are suspended in
15 Stbggf absol ute met hanol under a nitrogen atnosphere

t hree-necked flask, a freshly pr are%

o AT 0910 dhe 387go By St8eRATghmPihos roagenthd Bl HOBY
met hanol is added dropw se with stirring, and 15 the
m xture is subsequently stirred at 60C for 30 m n,
durThegfolbiviriy eompeands are obfaimed anategously:

No. Name and/or structure LCMS reten-
tion time
[min] / LCMS
mass [M+H]"
Im.p.[°C]
L1} n
AS5 o
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For work-up, the reaction mxture is diluted with 50
of dichl oronet hane, washed twice with 20 i of H20

led over sodiumsulfate and evaporated 20t
g{‘)ﬁ@g 14%21’1% the residue is purified by chr ona?’gafgﬁﬂvmz’ﬁ%

(FlashMaster 11 gradi ent 0-5%8®f-net hanol in

di chl oronethane in 40 mn); yield 597 ng (2.33 mol) =
68@6of

fh\LI nhanyl\nu_rlmrlln 5 y|1_l\l N-

fornanidine n1p ]I/Pf 106 ESI 257 (MtH)
= 2.24 mn (nmeth C) e) 190 ng of ethyl
B- oxoproplona e ( are dissolved|in 5

et hyl benza [ % 1.2 mol ) are
s _suspensigs 2 hours in

bl dur | yydi | ves,| The
s\Stirred into 30 nm of m@ter The
deposited| crystal are filtered off wth suétLQNH
washed we]l with water and dried overnight at 80 |$

H = ol e H o 4. H el 270 £ ) H
V&Cu%#w. J o dryrng-caotrnet, yreroar—zZ79 1y or DerTge
St

cry 90% of theory; ESI 301 (M+H), HPLC. Rt }=
3. q6 m n [(met hod B). 48449 PCT/EP2008/003596
-82 149 ng (1.00 mmo pbenzoxazol one ar ¢
suslpended| in 5 m H a
protective-gas atnssphere in a 25 n1| | e-necked| 5
flask, and 249 ng ( mmol ) of N\,/ “N/ﬁ\“

N - 2- ( 3- hydroXx t yIphenyI)pyr|n1d|n

5-y|]-N,N-dineth (gan1d|ne and 397 ng (ﬂ\SO mggl) of
triphenyl phos- phine are subsequently added at”
tenmperature The reaction mxture is stirred at for

30 [nAR8"The reaction batch,is subsequently cool ed iin an
ice bath,{ and 310 pl ( 5@ mmp of dii sopropyl
azodicarboxylate are_added 10[dro wi se at 00, and mhen

thel additjon is conpl et eN r .S Stl 3
RT ffor a further 2 he reaction i

w tlh 30 nf Qf di et h\= et her, and thgﬂgég

crystals prefihtterged off with suctio mnth

di et hyl efher and ed at 50 in a vacuun1dry|ng
cabinet. {15 Yield: 263 ng (0.68 mmol) = 68% of

N, Ndinethyl -N -{2-[3- (5-net hy| - 2-

"A59" o
i B
ﬂ/“\/QY\
\/\\ N\)\N/ﬁ
H \\o L
"AB0"
O“(
f N = |
( “/\L
\v’\ F/J N\%;\Wf\*
F\\O L\/I]\IH
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oxobenzoxazol - 3-yl net hyl ) phenyl ] pyri m di n-5-yl }f or mam d
ine ("A44"); ESI 387 (MtH); HPLC. Rt = 3.71 mn
(wotbgdgp ' H NVR (250 Mz, DMSO-d5) 6 [ppml  8ct@$2008/003696
2H), 8.309 (s, 1H), 8.242 20éé;1 1 H, 8007 (s, 1 H,
7.473 (m 2H), 7.208 (s, 1 H,°%7.097 (d, 1 H), 6.987

(d, 1 H, 5.114 (s, 2H), 3.070 (s, 3H), 2.983 (s, 3H),
2.313 (s, 3H). Exanple 7 25

5- I\B(pg;,ﬁin- 3-[ 3-(5-methylpyrim din-2-yt )ybenzyt |- 3H bEnzox
azql - Z2-one ("A45") is _obta& ned.anal ogously to the

fol|l owi nd scheme: 30 Qﬁ% 2008R148449
PCT/ EP20(Q8/ 003696 8. Lg H I 2 ~+H + 7|0 0
b)1 "A45" 10 0~0 St'ep - eparatteon of nethy
3- ((5- net hyl pyri m di yl ) benzoate: ,,2. 10 mol ) of
nmet hyl 3-icarham.m dgyl benzoate aceta - pended
in{40 m |of nmethgpel, 1.31 m (11 mmol) o
3- et hoxynet hacrollein 020 and 2.04 m of 3 Bledi. um
hoxi dg i n nmet hanol are added, and the m xture i

172}

met

stijr-mua 50CTor 15 h. The reaction mxture is
evc}porated to drynes ,//eﬁ‘]d m of water are adfed.
The precijpitate for gﬁsfilte ed off with suctipn
and dried in vacu t is reacted

furlther |without further purification; product: 1.p5 g;
ESI|: 229 |(MtH). 25 ep b: PreparMt of\\/\N,/
[ 3-(5- netjhyl pyriridi n-2-yl ) phenyl ] et h&nol |
H 0
IIA63“
0\‘4/0 1 S
N = ‘ ~n r//\N/
’ |
A N\/\ ~
N 0/L
N
H "o
Example 9§

The preparation of 3-(4-methylpiperazin-1-yl)propyl {3-[6-(1-hydroxyethyl)-
2-oxobenzoxazol-3-ylmethyllphenylicarbamate ("A9") is carried out analo-
gously to the following scheme:



L

1.65 g (7.16 mol ) of nethyl
3 (5 nmet hyl pyri m di n-2-yl ) benzoate, dissolved 30 in 7
THE, are added dropw se under a nitrogen
at%%?ﬂ?@f‘%‘ Y0 a sus- pension of 272 ng (7.16 rmbfI/EEF008/0036%6
['ithiumalum niumhydride in 7849-of THF, and the
mxture is stirred at roomtenperature for 24 h. 4 m
of a THF/ water mixture (1:1) are subsequently added
dropwi se. A solution of 35 1.5 g of Na2CC3 in 4 m of
water is then added, the precipitate is # gred of f

with suction, andthe resi elébmled thl 2 x
THF/ et hyI @ vg 6087}484‘11\9)
-8 off with suction. The
are e i{éated to dryness, the

residué iskd|ssolved i n di chl oronet hane, and the
soluti®n is dried over sodiumsylfate, filtered and
agai n evaporated to dryness. The 5 crude pgeﬁhtm IS

purified by col urm chromat ogr hy @n si | | c gel
product : ; ration

i di n22- yl)bQW] 3H benzox
a- 10 zol - 2-one: D 112 ng (0.75 mml) of
10 5- net hyl %'Fi—oxazol o[ 4, 5- b] pyridin 180 ng (0.90
nmol ) of [3-(5-nethyl pyrim di n-2- yl'g‘%:enyl ] met hanol and
238 mg (0.90 nmol) of triphenyl phosphi ne are suspended
in5mM of THF, and the 15 m xture is stirred for 30
m n.47ThmgnilxQ2imrenol} of Bi{4 enethyigiperaain- &4 1)proC[ 3-(GradetyBB-oxo-

P N ZOEBEG ey AT Eartar Gt o e diagolvashim 20 ml of etha-
15t e"’ﬁﬁfl aér?ﬂ 8870hgq1/b2 %ILSF‘%(’I!Q& er?h&ﬂ&ﬁc?}@ El'é aggédi‘ﬁr?g?mons

th 20 of di‘chl or onet hane, was
20 watf'ecoolmg déheanibtureadslistimed wf fadre tenrpeeatap@fartaﬂmhﬁnd h,

ggfladrng I@,eocl qlirgrlffa:q,go%]s&umgldg H‘@gp'é Vgl Sv%?r é}p@/e (!jtlv@t di-
(s, AToiEae. The %%%ﬂ‘%?@%%“&%%@@%%%%%%?%% -
0 7. 20®@sEs The reBidué.id parifiet by cbl)umr@caﬁtﬁnambgraphw on Silig@gel. The
25 ( rbdugp is precnpl%atga as tFDe d|hy£'och|%rlde using EX I\F‘Q%xane/HCl and
ether, giving 322 mg of "A9"; m.p. 215°C; ESI 469 (M+H); HPLC: Rt = 3.63
min (method A).

25
The foliowing compound is obtained analogously:

30

35
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30 The preparation of

N- propyl - 3-{ 3-[ 6- ( 3- di net hyl am nopr opoxy) pyri dazi n- 3-

x,l;d)gﬁﬁ ¥$440 2- 0X0- 2, 3-di hydr obenzoxazol e- 5- car bpxpapsiRs003696
§1IS carried out analoggusly to the foll ow ng

scherre 35 WD 2008/ 148449 PCT/ 008/ 003696 -85 /

NH1 NOH OH ~\O0O0509 0~0 o0Oh N NNO_

~N~N~C OO0O100 0O\ j t41 15 HONNO/\ N/

" A.. 4:" ALuh 5 Ste 20— I 9] t I I of =t 1 dfl ‘L_I‘

maf et el et fyMenRibesadn dryTpRY ARy droRy- ;1 -ﬁ /48921
l{e- 5- b _t (decompo-

o Fapon R Symanglmagygtar g 150 Gecoms

Ei nhorn; Ruppert: JLACBF; bamets Liebigs Ann. Chem :
32%; 1902; 302HO' 25 ESI: 469 (M+H),

K\N HPLC: Rt = 3.65

H
/KQFN”@N\H/OWN\) min (method A)
oo .

dihydrochloride
[obtainable from "A8" by NaBH,4 reduction]

L

Example 10
The preparation of methyl 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-2-oxo-2,3-dihydrobenzoxazole-5-carboxylate ("A64") is carried out

analogously to the following scheme:
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The coupling to 3-hydroxynet hyl phenyl boronic acid is
carried out by stan- dard nethods. 30 Step Preparation

of net hyl

BWPﬁo@%i/‘@ﬁ‘fgor opyri dazi n- 3-yl ) benzyy- 2- oxo- 2, 3- JiCT/EP2008/003656
hydr obenzoxazol e- 5- car boxyl at €885 The reaction of the
boronic acid obtained in step g) with 3-chl oro-6-i odo-

pyri dazi ne (preparation anal ogous to Goodman, Allan J.;
Stanforth, WO 2008/ 148449 PCT/ EP2008/ 003696 - 86

St ephen P. rbi NH,dkagr TETRAB; Tetrahedron; EN, 55;

52; 1999; @ -—150-7-1;1')- is d i ed outA@]aI 0go to
Goodman, JA Tan,; &jco)f of® spHY

Bri an; Tet r ahedr on MebH 52; 4 |
h) The preparation of nethyl “OH l ~0
3-{3-[6-(3-di net hyl am nopr opoxy) pyri dazi n-3-yl ] -

benzyl }-2-0 2, 3-di hydr obenzoxazol e- 5- car boxyl at g_i

carri ed @ut Qnal g:NHjousLy to Hejnisch, Gottfried
Langer, Thierry;TJ. "Hetlerocycl. Chem; 30; 60. 48:¥8993N

1685- 16900 a te'}!;"'z) A8l dic ester cleavage by ¢ Vam
net hods 15 ep i) Formation of the amide by 3tandard®
nmet hods (reagents TBTU HOBt) 20 The foll ow ng
conmpounds arg gbt ai ned anal ogously: No. Nane and/ or
structure ten- tion time [mn] / LCMS nass
[ MtH] N5 M [C] :i@\/
“er, 7(@\(
_NaOMe
MeCH
H,S0,
HO/\/\ITI/
-0 I\Nj\ - /OQYN\
o) N AN o~~~  PPhyDIAD ! \)\
O i THF. © NP Son
DIBALH
THF
Y@ .
HO\/QYN\
!
N\J\OA\/\N/
I PPh,/DIAD
THF
G o’\/\N
I|A64Il
Step 1:

Preparation of 3-(N-hydroxycarbamimidoyl)benzoic acid:

1382 g (10.0 mol) of potassium carbonate are added in portions with stir-
ring to a suspension, held at 30°C, of 500 g (3.40 mol) of 3-cyanobenzoic
acid in 8 | of methanol. 695 g (10.0 mol) of hydroxylammonium chloride are
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subsequently added in small portions at an internal temperature of
40-45°C. The reaction mixture is then heated at the boil for 15 hours. The
reaction mixture is evaporated in vacuo, and the residue is dissolved in
water and acidified using 37% aqueous hydrochloric acid. The resultant
precipitate is filtered off with suction, washed with water and dried in
vacuo: 3-(N-hydroxycarbamimidoyl)benzoic acid as colourless crystals;
m.p. 208°C; ESI 181 (M+H).

Step 2:

Preparation of 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid:

A mixture of 614 g (3.41 mol) of 3-(N-hydroxycarbamimidoyl)benzoic acid,
756 ml (8.0 mol) of acetic anhydride and 2 | of acetic acid is heated at a
temperature of 118°C for 14 hours. The reaction mixture is cooled to 6°C
and filtered with suction. The residue is taken up in 2 | of water, filtered off
with suction and washed well with water. The residue is recrystallised from
ethanol/water: 3-(5-methyl-1,2,4-oxadiazol-3-y)benzoic acid as colourless
crystals; m.p. 225°C; ESI 205 (M+H).

Step 3:

Preparation of methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate:

7.83 mi (147 mmol) of concentrated sulfuric acid are added to a suspen-
sion of 30.0 g (147 mmol) of 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid
in 150 ml of methanol, and the mixture is heated at the boil for 18 hours.
The reaction mixture is cooled in an ice bath, water is added, and the solid
is filtered off with suction and washed well with water: methyl 3-(5-methyl-
1,2, 4-oxadiazol-3-yl)benzoate as colourless crystals; m.p. 81°C; ESI 219
(M+H); HPLC: Rt = 2.65 min (method B).

Step 4.

Preparation of methyl 3-carbamimidoylbenzoate acetate:

150 ml of acetic acid, 150 ml of water and 50 g of water-moist Raney
nickel are added to a solution of 327 g (1.47 mol) of methyl 3-(5-methyl-
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"~/NH 35 r \\O WD 2008/ 148449 PCT/ EP2008/ 003696 - 88-

"A61" o 5 "A62" % 10 N~p~ H' p "AB3" 15 0-i N~ N

Hvid 20dsfixan®! e 9 25 The preparation of PCT/EP2008/003696
3- (4- et hyl pi per azin- 1- yI)prop)éI

{3-[6-(1-hydroxyethyl) - -

2- oxobenzoxazol - 3-yl net hyl | phenyl } car bamate ("A9") is

carri ed out analo- gously to the follow ng schenme: 30

P R PSR PRy e ol o

genated at room temperature and atmospheric pressure for 18 hours. The
catalyst is filtered off, and the filtrate is evaporated. The residue is taken
up in fert-butyl methyl ether, heated to the boil and filtered off with suction.
The residue is dried in vacuo: 3-methoxycarbonylbenzamidinium acetate
as colourless crystals; m.p. 222°C; ES| 179 (M+H); HPLC: Rt = 1.40 min
(method B).

Step 5.

Preparation of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-2-yl}-
benzoate:

2.2 1 of a freshly prepared 1.5 M sodium methoxide solution are added -
dropwise with stirring to a suspension of 259 g (1.09 mol) of 3-methoxy-
carbonylbenzamidinium acetate and 528 g (1.08 mol) of ({2-dimethyl-
amino-1-[dimethylimmoniomethyllvinylamino}methylene)dimethyl-ammo-
nium dihexaflucrophosphate (“aminoreductone precursor”’, prepared in ac-
cordance with C. B. Dousson et al., Synthesis 2005, 1817) in 1 | of metha-
nol. The reaction mixture is then warmed to 60°C over the course of 40
min and held at this temperature for 30 min. The reaction mixture is then
cooled to room temperature, diluted with 10 | of dichloromethane and
washed three times with 5 | of water each time. The organic phase is dried
over sodium sulfate and evaporated. The residue is recrystallised from
ethyl acetate: methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-2-yl]-
benzoate as beige crystals; m.p. 146°C; ESI 285 (M+H); HPLC: Rt = 2.03
min (method B).

Step 6:

Preparation of 3-(5-hydroxypyrimidin-2-yl)benzoic acid:

160 ml {2.88 mol) of concentrated sulfuric acid are added to a suspension
of 103.5 g (364 mmo!) of methyl 3-[5-(dimethylaminomethyleneamino)-
pyrimidin-2-yllbenzoate in 1.3 | of water, and the mixture is heated at the
boil for 4 hours. The reaction mixture is cooled to room temperature,
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10 OH "A 9.. 477 ng (1.02 mmol ) of
3- (4-net hyl pi perazi n-1-yl)propyl [3-(6-acetyl-2-o0xo-

ba@zosakels 3- Y met hyl ) phenyl ] carbamate are di 3&aypredos/ 003696
in 20 M of etha- 15 nol, and ﬁg.j nmg (1.02 nmol) of

sodi um bor ohydri de are added Tn~portions with cooling.
The m xture is stirred at roomtenperature for a
further 1 h, and the clear reaction solution is

di | i, . ! .\ i . ith
chi SHERd i Ry flor 3 WEF TN ThoTesiaup is washed wit
evapatet ant toediryvaduom SsG-hydrexymginidin-2g/l)penzdicetidbas

col yrm chr omat ogr aphy_ on_silic The ugt i .
o BIyhiah b sislt: ep RSy ad5Gi st 4 (b IPRE R = 225 min
dio and ether, giving 322 ng of "A9"; mp.
215@8%239 (MtH); HPLC: Rt = 3.63 nmin (nethod A). }
25 The foll owi ng conpound i s obtai ned anal ogously: 30

35 WD 2008/ 148449 PCT/ EP2008/ 003696 -90 " A28"

3- (2R hyl pi perazi n-1-yl ) propyl {3-[5- (1- hydr oxy-

1.4 / " _

et ny15PY 2R S mety S {5-pydomipyimidn2 Ybenzoate; .

( dea@ribm (448 aireol} of tHionyl Chloridétsre(ddadd, to sadpertdiorNof 88.0 g
HPLC. Rt = 3.65 N \ N~frmin (nethod A) \. I O-O1I_/ O
di h{*R&eHNel pfid-(5ydrenryrimidine-yhbenzogacikhinNlxglef methanol,
red [ . ; oBr r.ati .
RO AT k) o000 3 B P 7 g o oy
benzhilofidé-anu afted 2didurslr @ hatherdidznl 138 ewandipaf/thidreyl chloride
(" A64"¥ is carried out analogously to the follow ng .
scharethen added. After each addition, the réaction mixture is stirred at 80°C
for 2 hours. The reaction mixture is concentrated to a volume of about
300 ml in vacuo. The resultant precipitate is filtered off and dried in vacuo:
methyl 3-(5-hydroxypyrimidin-2-yl)benzoate as brownish crystals; m.p. 219-

223°C, ESI 231 (M+H); HPLC: Rt = 3.87 min (method C).

Step 8:

Preparation of methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJbenzo-
ate:

A solution, kept under nitrogen, of 6.1 g (26.5 mmol) of methyl 3-(5-
hydroxypyrimidin-2-yhbenzoate, 10.5 g (39.8 mmol) of triphenylphosphine
and 4.76 ml (39.8 mmol) of 3-(dimethylamino)-1-propanol in 200 mi of THF
is cooled in an ice bath, and 8.21 ml (39.8 mmol) of diisopropyl azodicar-
boxylate are subsequently slowly added dropwise with stirring. After stir-
ring at room temperature for 2 hours, the reaction mixture is evaporated in
vacuo. The residue is partitioned between dichloromethane and saturated
aqueous potassium hydrogensulfate solution. The aqueous phase is sepa-
rated off, adjusted to a pH of 12 using saturated aqueous sodium hydrox-
ide solution and extracted twice with dichloromethane. The organic phase
is dried over sodium sulfate and evaporated. The residue is chromatogra-
phed on a silica-gel column with dichloromethane/methanol as eluent:
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| NHZOH x HOI HO\ H/ Ac20/ N KZOGB HO\ NHz -~ HO \

l-r ON MeOH O NOHACOHOI Np51 ,0Y-1 \ NHZ O
DONW0S/BSMOIZ O 0 N-O 10 10 |. “NvN PF6 :::  NPRE/EP2008/003696
~~11jj YT7I _NaOVe O N/ NON-_gsOH MOH 15 H2SO4 |1\

| 1 HO'~1 /7iON-iON- ONOMN PPh3/DIAD | DI BALH
THE O N/ OH20 THEOI 0-0 / ON HOJOM OH

methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]benzoate as colour-
less crystals; m.p. 66°C; ESI 316 (M+H); HPLC: 2.18 min (method B).

Step 9:

Preparation of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljphenyl}-
methanol:

200 m! of a 1 M solution of diisobutylaluminium hydride in THF are added
dropwise with stirring to a solution, kept under nitrogen, of 126 g

(40.0 mmol) of methyt 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzo-
ate in 200 ml of THF. After the mixture has been stirred at room tempera-
ture for 1 hour, 10 ml of a saturated aqueous sodium sulfate solution are
added dropwise. The resultant precipitate is filtered off with suction and
washed with dichloromethane. The filtrate is dried over sodium sulfate and
evaporated. The residue is taken up in a mixture of diethy! ether and
petroleum ether. The resultant precipitate is filtered off with suction,
washed with petroleum ether and dried in vacuo: {3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]phenylimethanol as colourless crystals; m.p. 95-
97°C; ESI 288 (M+H), HPLC: Rt = 2.35 min (method B).

Step 10:

Preparation of methyl 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylj-
benzyl}-2-oxo0-2,3-dihydrobenzoxazole-5-carboxylate:

1.84 g (9.5 mmol) of methyl 2-oxo0-2,3-dihydrobenzoxazole-5-carboxy-
late and 4.75 g (14.25 mmol) of polymer-bound triphenylphosphine

(3 mmol/g) are added to a solution of 3.03 g (10.45 mmol) of {3-[5-(3-
dimethylaminopropoxy)pyrimidin-2-yljphenyl}methanol in 40 ml of THF.
The suspension is shaken at room temperature for 30 min. The suspen-
sion is cooled in an ice bath, and 3.35 g (14.25 mmol) of di-ferf-butyl -
azodicarboxylate are added in portions. After the mixture has been
stirred at room temperature for 24 h, a further 4.75 g (14.25 mmol) of
polymer-bound triphenylphosphine (3 mmol/g) and 3.35 g (14.25 mmol)
of di-fert-butyl azodicarboxylate are added, and the mixture is shaken at
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Step 1: Preparation of
09?’/9' s@agycar bam m doyl ) benzoi c aci d: 1382 g dchOrions/003696
potassi um car bonat e are added in portions wt ?1
stl r- 35 ring to a suspension; 9%el d at 30C, of 500 g
(3.40 nol) of 3-cyanobenzoic acid in 8 1 of nethanol.
695 g (10.0 m)l) of hydr oxyl anmoni um chl ori de are WO
Zoo%érﬁfiér%g» efftlIeH RHAAPE2%, Th%%esauﬁéﬁgﬁi%% )s fifited, the
n Ssmna oS n rnternal erature o

40- fbGte Ewevamatedotb driypéss, andshbheﬁadheas edrifiéd byecotmnh
for 15 hours. The reactjon mxture is eyap or at ed

V2 GBIOERBIT R @ FAiGe OPb GNISE B 480 O "84G FeP- 438 C. ESI
aci Qﬁ_,‘éﬁ,ﬁ_msmg 3;35?/ H%ﬁ%‘fﬁoc{?fﬁr ochloric acid. The

resu preciprtate i's fed off with suction,

haNMR (IDMBOeds,ﬁld pijm)%dﬁﬁsfil(s v214))@.331 (SB, 1H), 8 250 (D,
N- hydr oxycar bami | ) benzoi c acid as cal qur]

cry%H&|%806r€M@ 2%@0@@44 , 1 SAIHS 2D, ét?é;? &, 2H), 3.829 (5,
Pr egpﬁaﬁ heh (‘sz fégﬁttgy§gf.4ﬁsgn%ﬁa%#?zol -yl ) benzoic

m Xt ufe
3 (N-hydroxycar bami m doyl ) benzoi ¢ acid, 756 m (8.0

cetic anhydrjde and 2 | of acetlc aC|d i'S

heaﬁ_gﬁ faliowdng pon AGRiepprethanalegousiy. InGAme caprs, DMF
r eaFSt <Y %%Héﬁt befgk agﬁbfhh@ﬁ d?riﬁ%fsrér{lﬁé ﬁﬁ’at@’nél@ in step 10.

sucti on. e resi ue I'S
fil tresmeafa‘sesy\imrcredepr@ducasdlrevpslhﬁeld \bglpremrahvwdrtFérC In

The residue ig re stallised fro t hanol / wat er: .
3 (somE sApesa e BroRiRATRONNG S Besolles Muapeong and precipi-
col R4e4 82%he hydrochloride using 4 N HCI in dioxane.

The following compounds are obtained analogously:

No. F Name and/or structure ESI Rt in min
(M+H)
llA65II
O N
N/\/r NN 0 50
419 {method
B)
hydrochlonde
lIA66“
9] N
/)/ NN 236
430 (method
B)
hydrochloride J |
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20 crystals; mp. 225C ESI 205 (MtH). Step 3:

Preparation of nethyl

SWQ)%@L@XJ 1, 2, 4- oxadi azol - 3-yl ) benzoat e: 7. 83 Hgrddhooscos
of concentrated sulfuric_acid are added to a

suspen- 25 sion of 30.0 g (1479?rrml) of

3-(5-nethyl -1, 2, 4- oxadi azol - 3-yl ) benzoic acid in 150

m of methanol, and the m xture is heated at the boil

f or[ IgghoUrS: g Teaction mXture s coot ed|im an|i ce
bath, water i 0 :‘-o. the solid 1is f||tered of f
W th sucti|oRr 2.33

»ﬁ?? Mgt hy

3- (5-net hyl 3 [ - yI)benzoate as447 method
collourl ess cr@st als 2 WES!I 219 (MrH) ) HPLC &Q‘B)
= 2.65 mn (nethod B). p 4. 35 Preparation of nethyl
3- clar bam ni doyl benzoate gfetate: 150 m of acetic adi d,

1503 f—wat-er—and—56—g—of—water=rotrst—Raney T nrcket
are 43884 to on of 327 g (1.47 moj) of nethyl
3- (5- net hyl 21008/ 49 PCI/ E

00 00 96 |-93
@N}#/ hanol , and 22°

3t room t enper at uf@6and(method
furs. The catalyst is B)

trate is evaporated. |The
tert-butyl nethyl ether,

1, 2, 4- oxadi aZ "W ) benzoN%E
the m xturle i s hydrlo- ¢

at nospherijc pressure
filtered aff, and the
residue i g taken 5 up

he [9'69 tThe boi ang
resiidue i s drieq

UG I
3- net hoxycargp Rz i ypracs0qt e~ adlcolourl ess

fittered—of f—wth suctiom. e

crystals; | mpJ] 22ZC . HPLC. Rt * 1.40|ni B85
(mgt hod B). p «: % jon of net hyl 473 (method
3-[|5- (di net hyl am nonet h eam no) pyri m din-24yl] - B)

benzoate: 2.2 | of a fré y prepared 1.5 M sodi um
nmet/hoxi de |sol ution are dropwi se with stirf
t o la_suspansi on of qutrﬁmgigw} ) of 3-methoxy-

ng

car|b&AY0be j@m acetate and 528 g (J[. 08|nmol) of

({2- di net hyl -
ni omet '%d,aﬂwapncet hyl ene)di m

amno-1-[d
et hyl -anmg- ni um di hexaf | uo gp sphate ("am noreduct oné°2

precursor”|, prepared\] N 419 (method
B)
hydrochloride
"A71"
N/j/o\/\/N\
2.39
405 (method
B)
hydrochloride
"A72"

439 {method
B)

C =0 |
N.
ci N WOW\ 554
S
N

trifluoroacetate
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20 cordance with C. B. Dousson et al., Synthesis 2005,
1817) in 1 1 of netha- nol. The reaction mxture is

t ReIoo@id¥Rsh t o 60C over the course of 40 mn e FRbekoozeos
at this tenperature for 30 min,_ The reaction mxture is
then cooled to roomten‘peratu?% diluted with 10 I of

di chl oronet hane and washed three tines with 5 | of

wat er each tine. The organic phase is dried 25 over

sodj URL3ul vaporated. The residue 1S
recrystall et hyl acetate et hy|

3-[B- (di ne Iy 1y!l1- _
benant e a 1‘3‘68\%{2 %5522 | 8??95;18051

HPLg ' et hdg B 30 Step 6: P
(5- hyﬁr oxypyr| myp Nben_z0| c acid: 160 m
gd sulfuric acid are added tjo a
g (364 nmmol) of nethyl

(2.88 nol )| of concent
suspensi on 35 of 103.
3- [ bpgdymef hyT QONR TI eneam no) -
pyrj m di n-[2- yl]/h? dn 1.3 1 of water anﬁ t he
mxture is boy ~AAvur'SN The 2.41
reaction xtﬂre i's coI ed tg rd m t enper ature, 490 | (method
2008/ 1484400 FRT/ EP2008MIO3¢I6SNZ94 dil uted with wat ar o)
[ i [ The residue is washed w th

3-( Q dﬁ}-z-ﬂ/rfbenzm c acid as brfownl sh
; 195C, ESI 217 (M+H); HF|>LC R = 3.25

ep 7 Preparﬁtlon oflgf hyl 36
2 d4ﬁ%gmml '

. and the mxture I g
(276 mmol ) of thionyl

d 'J‘Fi'_or j hQIIIFQ & ‘FIII’f'f\_QI' 10 i

acid in 1.4 | of rret

LAv T 1t

1
yl{ chiwride are then added. After eagh
addi ti on, ttg‘l*reactlon m xture is stirred at 80C 15(for
to a

2 hours. T |on m xture i s concentrated
vol ume of abou
0 2.43
/j’ \/\/N\ 450 | (method
k©/k B)

trifluoroacetate
IIA77II
I
o N’l O 2.43
o~ o a 450 | (method
N B)
trifluoroacetate
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300 M in vacuo. The resultant precipitate is filtered

off and dried in vacuo: nethyl

3w /ﬂk%@ypyr'”‘d'” 2-yl) benzoate as brOW“'SWCTmmnmmeam
crystals; mp. 219- 223C, ES ggl (MrH) ; HPLC:

3.87 min (nmethod C). 20 Step 8Y“Preparation of nethyl
3-[5-(3-di net hyl am nopr opoxy) pyri m di n-2-yl ] benzo- ate:

A sol ution, kept under nitrogen, of 6.1 g (26.5 mmol)

of "Bhgéh 3= hygroxypyrim din- 2=yt )ybenzoate, 10.5
g (]39.8 'mpl ) rpoenyl phosphine and 4.76 | (39.8
mmol ) of 3t z KQO M of THE, g4

i's cool ed JE ) (39. 8~ mo
di i|sopropy|] azodicar | 2¢ 2re subsequent | 4§ﬁomdynem°d

added dropwi se with st ng. M\fter stir 30 rilng at B)
roomtenperature for 2Khogh s, the reaction mxture is
evaporated in vacuo. The residue is partitioned

bet wa@adi chl ane and saturated aqueous
potjlassi um hydf og§ins e solution. The aqueous phase

is [sepa- rjat ' ‘ 5 0 Nt?\#sing 2.28
saturat ed jaqueous spdi um hy 35 ide %olu i on4agd | (method
extracted fw ce W t I~Ngh et hane. T gani ¢ phasep,
is dried over sodium f te and evaporated. The

resjii due is| chronat ogr
W th—dichlioror

ed on a silica-gel c¢olum
seluent WD 2008/ 148449

pCT/ EABBOS
3-[5-(3-di
colour- | es .
2.18 nmin ( et hod B)
{3-[5-(3-di net hyl ami
nmet hanol : 200 M of a sol ution of
di i sobut yljal um ni um hy de in THF are added dropMAse

095 nmet hyl
' poxy) yr|

di n- 2- =nzoate as
E%*/@T@/ H; HPLE 243

reparation of | 423 (method
yrim di n-2-yl ] phenyl } B)

7

MAtn“ﬁhihniﬂg to—a—sotution—kept—under—nt+roger,—of
10 (4058 mol) of methyl

3-[5-(3-dine gyl _appnopr opoxy) pyri m di n-2-yl j benzo- ate

in 200 M |of the m xture has lleen stirred at gq

room t enpey , Gknyst/H\saturaggd (method

aqueous sodi um sul fate sol §itioff are B
X

"A82"

0\(/ >==O | 2.26

O NN
‘ﬁ N N‘9:ﬂ’ 497 | (method

||A8 3"
O
>==0 I 2.31
N N? O AN 447 | (method
L\[::]/Lk | B)
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added dr opw se.

off with suction and 15 washed wth di chl oronet hane.
Tw® dood/idsadoe IS dried over sodium sul fate and pcT/EP2008/003696

evaporated. The residue is ta
di et hyl ether and petrol eum etirer.
precipitate is filtered off with suction,

The result

up in a mxture of

ant

The resultant precipitate is filtered

washed with

petrol eum et her and dried in vacuo:

{3-[op gyTam no 20
pr opoxy) py. dj n- 2-yl ] phenyl } met hanol as col gurl ess
cry t(als;hOI ) ZSS(MFD;fHE;gCi] lRt :2.35242
m n| (met hod B). [ 0 y '
3-{B-[5-(3-dineth o‘?m/dh—r >y||] 4685 | (method
benzyl } - 2-joxo0- 2, 3-di | e-5-car box%l at e: B)
1.84 g (9.5 nmmol) of neth )
2- oxo- 2, 3-(di hydr obenzoxaz <5-carboxy- late and 4.75 ¢
(142 ) of polymer-bound-tphenylphesphine {3
mol / §$° : (10,45 mml)
of {3-15-(|3-
di met hyl ani nof Aet hanol |i n2.66
40 M of THF. shak rogomb30 | (method
tenperature for 30 m Fpen- sion is cooled iin B)
an | ce bath, and 3.35 ¢ .25 mmol) of di-tent-butyl -
azodi car boxyl ate are ad in portions. After |the
m Xtyee-has—beer—35——st++red—at—roomtenperatuie For24
h, fa f\gpt hef 4.75 g (14.25 mmol) of polyner- bound
trijphenyl sphixe mol /g) and 3.35 g (14. 25 mol))
of |di -tent(- bul carboxyl ate are added, and the 2 39
m xture is| sh 08/ 84@}%}%{2033/ g3§6sﬁ6 .th )
- 96| room tlenpers or af)‘r’fjfr A 1 The fedc?i pn(meie
mxture is filtered, {h Mgrate is evaporated to B)
dryhness, and the resid plhlifi ed by col um
chriomat ogrlaphy on sili |, giving 947 ng off "A64";
m p.__125 ESI: 463 (MtH); Rt = 3. 07 min (nethod C); 5
" H INVARST DN [ ﬁS} ( SB,
1H), 8. 250 : M (3H),
5.251 (S, E~_2H), |2.370{(T,
2H)|, 2.153 10 The fol llowi ng| 544
conpounds (are prepans In sone casé82 DVF,,
; . : {M+H)
i s used as| solvent fo di ssol uti on of the
starting naterials in
trifluoroacetate
"A88" |F. o}
=0 I
U ij’o\/\/N\ 2.43
x 423 (method
N B)
hydrochloride




In sone cases, the crude products are purified by
preparative HPLC. In sone cases, the target conpounds

an® fho§sMaed i n acetone and precipi- 15 tated @Sy/kF908/003696
hydrochl oride using 4 N HCl in di oxane. The foll ow ng
conmpounds are obtai ned anal ogously: No. Nanme and/or

structure ESI Rt in mn 20 (MtH "A65" / | O-\ N |
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I
| 2.52 419 (rrethod 25 B) hydrochloride >=0 ON NN

2.36n "N\ ET hod nydrocm oride 35 WO
2008/ 148449 PCT| v 03696 -97- "A67" /I p|\ O®.33
N N 447 (npt hod ! 268, p H NN MW 2,25
446| (met hod ™y N :
:]/ 435 | (method
N B)
llAgOII
o
[ =0 O
N~ N N’ﬁ:ﬂl 2.37
\N N\ 432 (method
| I B)
trifluoroacetate
HA91|I
X Y
O N o NANC 4.27
O . ' 489 (method
N c)
IIA92II' ﬁ
9]
Ho’\/ﬁ\©:
0 r):o 213
O N
N NN 514 | (method
N B)
"A93" | F 0
=
F N N7 l O AN 247
x 441 (method
N B)
hydrochloride
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"A69" /| OF\ ( N>=O Ni 2.65 F\ \ J 473 (nmethod 15
B) trifluoroacetate "A70" p 2.52 20 N 419 (nethod B)

grzﬁ&QI49%§de "AT1" 251 Ni 0-, ~\ 2.39 Npgg,%giwsm%%

hydrochl oride 30 "A72" O NI, >==
439 (method B) 35 trifl uor 0dB8tat e WD 2008/ 148449
PCT/ EP2008/ 003696 -98- "A73" p N 2.48 419 (nethod N
B) 5 "A74" ON 2.41

"AQA" T

0\/\/N\
/j/ 484/ 257
{method
486 B)

trifluoroacetate

"A95H ﬁ
406 | (method
B)

trifluoroacetate

"A96II
>=0 |
.: 0\/\/”\ 273

I 455 | (method
B)

llAg?ll

0\/\/"\

,j/ 2.86
461 {method

B)

trifluoroacetate

|lA98Il O '
m:: NZ S OSSN

~ | 2.43
N 477 (method

B)

triflucroacetate |
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["O\ 450

(method N B) 10 "A75" N~ON/ 0-1/ 2.36
420 (method 15 1 \ N B) "A76" O- q 20 A2.43 Np

M}é’:’;@og{/mx@od \ NB) 1j 25 trifluoroacetate
NON 2.43 .0 450 (method é@é trifl uoroacetate 35

/ OB\ N

VO 2008/ 148449 PCT/ EP2008/ 003

-99- "A78"

'PETA P2808/003696

Ni O-vN~ 2.58 484 (nmethod N B) 5 "A79" NI N~ OrN-
2.28 | 448 (method vO0 B) v
llAggll
~ /E:[N: 0\/\/”\ 5 68
433 (method
B)
"A100" | Cl |
F o]
F. N>= N%\/lxo\/\/N\
I 2.84
F X
N 507 (method
B)
trifluoroacetate
“"A101"
F
3o |
OWN\ 2.60
441 {method
B)
hydrochloride
"A102"
ﬁi =0 o N
NN 2.52
423 {method
o™ :
hydrochloride
"A103" e O~
® O )
N _ L_o 2.07
. g 484 (method
o) 8)




10 "A 80" ©02.43 F \ 423 (nethod 15 NB) "A81" | /

2.56 20\ NN 439 (nethod \ B) "A82" 25 O\ | >0 N~

| wErn08/14844926 0 497 (net hOd 10l N B) "A83" bc#uEploosflossss
30 "xx N~ 447 (method B) N 38 WO 2008/ 148449

PCT/ EP2008/ 003696 -100- "A83" 6 "2.42 463 (nmethod B)
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51 ~N"A85" 1 / O

"A104" O |
F | — N © N% 0\/\/N\
N" | 474
F
"A105" |
o) o\/\/N\
- N 464
(o) \Ul\
"A106" O
0
N N O\NN\ 2 49
F X, 423 | (method
B)
trifluoroacetate
1IA107" '
P 0\/\/“\ 5 59
NZ 464 {method
B)
trifluoroacetate
"A108" |CI \
0\/\/”\
\\G/L/N\,r 440
|
Example 11
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N 2.66 530 (method 10 | B) "A86" 39 kcc>=o 2.
ON-~NN, 435 (nethod 15 f B) N "A87" NH 20 :)C~=0

L 8 If]- 44 N N'I | N 432 (MH") t ri fl uor oacet at®%2008f003696
XG0 1~=0 N~:' 2.43 423 (nmethod B) 30 -

hydrochl ori de 35 WO 2008/ 1484%% PCT/ EP2008/ 003696

-101- "189" ~ | \O 2.42 435 (nethod

The preparation of 3-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-y[Jbenzyl}-
5-methyl-3H-oxazolo[4,5-b]pyridin-2-one ("A109") is carried out analo-

gously to the following scheme:

L2 'QL
O Y

Step a:

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

750 mg (0.65 mmol) of tetrakis(triphenylphosphine)palladium are added to a
solution, kept under nitrogen, of 6.11 g (21.5 mmol) of 5-bromo-2-iodopyrimi-
dine, 3.91 g (25.7 mmol} of 3-(hydroxymethyl}benzeneboronic acid and

8.11 g (42.9 mmol) of tripotassium phosphate trihydrate in 120 mi of dioxane
and 14 mi of water, and the mixture is stirred at 90°C for 18 hours. The reac-
tion mixture is cooled to room temperature, ferf-butyl methyl ether and water
are added, and the mixture is filtered through kieselguhr. The organic phase

of the filtrate is separated off, dried over sodium sulfate and evaporated. The
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5 B) "A90" Nr WO N~ 2.37 10 N ~N\ 432 (nethod B)
trifluoroacetate "A91" \ 15 /OO N-~ 4.27 O NJ 489
(weidoggliagi4892" 20 HO\ O '_O [/ 2.13 VNI~ lpcFkP2008/003696

(method B) 25 "A93" :IIIIrIc"g NON,, iN-, 2.47 N

441 (method B) 30 V~O hydr6cRPoride 35 WO

2008/ 148449 PCT/ EP2008/ 003696 -102- "094" p O B 2.57
residue is chromatographed on a silica-gel column with dichioro-
methane/methanol as eluent.
Product: 2.49 g; m.p. 114-117°C; ESI; 265, 267 (M+H), HPLC: Rt = 2.51

min (method B).

Step b:

Preparation of 3-[3-(5-bromopyrimidin-2-yl)benzyl]-56-methyl-3H-oxazolo-
[4,5-b]pyridin-2-one:

283 mg (1.87 mmol) of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one, 500 mg
(1.87 mmol) of 3-(4-methylpiperazin-1-yl)propyl (3-hydroxymethylphenyl)-
carbamate and 943 mg (2.83 mmol) of polymer-bound triphenylphosphine
{3 mmol/g) are suspended in 15 ml of DMF, and the mixture is shaken for
30 min. 665 mg (2.83 mmol) of di-fert-butyl azodicarboxylate are subse-
quently added. The reaction mixture is shaken at room temperature. The
reaction mixture is filtered, the residue is washed with THF, and the filtrate
is evaporated. The crude product is purified by preparative HPLC; ESI: 399
(M+H); Rt = 3.12 min (method B);

'H-NMR (DMSO-dg, 5 in ppm): 9.08 (2H, s); 8.40 (1H, b); 8.29 (1H, m); 7.65
(1H, d); 7.51-7.60 (2H, m); 7.05 (1H, d); 5.11 (2H, s); 2.46 (3H, s).

Step c:

Preparation of 2-(3-({5-methyl-2-oxooxazolo[4,5-b]pyridin-3(2H)-yl}-
methyhphenyl)pyrimidin-5-yl-5-boronic acid:

374 mg (1.47 mmol) of bis(pinacolato)diboron and 334 mg (3.40 mmoil) of
potassium acetate are added to a suspension of 500 mg (1.13 mmol) of
3-[3-(5-bromopyrimidin-2-yl)benzyl}-5-methyl-3H-oxazolo[4, 5-b]pyridin-2-
one in 25 mil of DMF, and the mixture is heated at 70°C under nitrogen.
After the mixture has been stirred at this temperature for 15 minutes,

82 mg (0.12 mmol) of bis(triphenylphosphine)palladium(il) chloride are
added, and the reaction mixture is stirred at 70°C under nitrogen for 18
hours. The reaction mixture is aliowed to cool to room temperature, and is
then added to ice-water and stirred for 30 min. The solid formed is filtered
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484/ 5 c¢ 486 (method trifluoroacetate "A95" 10 1 / N
| per/\/~ 2.17 O 406 (nmethod B) trifluoroacetate 15

"WFz00d/14bg—0 NP p2.73 455 (method VA% B) 3@ T1/E¥608/003696
Ni | p~iN-2.86 N 461 (mstt]oli)z_zs B) trifluoroacetate
"098" )flCc>= N 30 vl~~ 1 2. N 477 (nethod B)
trifluoroacetate 35 WD 2008/ 148449 PCT/ EP2008/ 003696

-103- "A99" p N~ O~iN\ 2.68 Vv"-0- B) 433 (nethod

off with suction and dried in vacuo. The product is reacted further without
further purification; ESI: 363 (M+H); Rt = 2.45 min (method B).

Step d:

Preparation of 3-[3-(5-hydroxypyrimidin-2-yl)benzyl}-5-methyl-3H-oxazolo-
[4,5-b]pyridin-2-one:

419 mg (4.2 mmol) of sodium perborate are added with ice cooling to
500 mg (1.40 mmol) of 2-(3-((5-methyl-2-oxooxazolo[4,5-b]pyridin-3(2H)-
yl)methyl)phenyl)pyrimidin-5-yl-5-boronic acid in 10 ml of THF and 10 ml
of water, and the mixture is stirred at room temperature for 2 hours. The
reaction mixture is filtered through kieselguhr with suction. The filtrate is
extracted repeatedly with dichloromethane, dried over sodium sulfate and
evaporated to dryness. The crude product is reacted further without fur-
ther purification; ESI: 335 (M+H); Rt = 2.71 min (method B).

Step e:

Preparation of 3-{3-[5-(2-dimethylamino&thoxy)pyrimidin-2-yllbenzyl}-5-
methyl-3H-oxazolo[4,5-b]pyridin-2-one:

100 mg (0.3 mmol) of polymer-bound triphenylphosphine (3 mmol/g) and
30 pt (0.3 mmol) of 2-dimethylaminoethanol are added successively to a
suspension of 67 mg (0.2 mmol) of 3-[3-(5-hydroxypyrimidin-2-yl)benzyl]-
5-methyl-3H-oxazolo[4,5-b]pyndin-2-one in 3 m! of DMF. 69 mg

(0.30 mmol) of di-tert-butyl azodicarboxylate are subseqguently added. The
reaction mixture is shaken at room temperature for 18 hours. A further
100 mg (0.3 mmol} of polymer-bound triphenylphosphine (3 mmol/g) and
69 mg (0.30 mmol) of di-fert-butyl azodicarboxylate are added, and the
mixture is shaken at room temperature for 18 h. A further 100 mg

(0.3 mmol} of polymer-bound triphenylphosphine (3 mmol/g), 69 mg
{0.30 mmol) of di-tert-butyl azodicarboxylate and 30 pl (0.3 mmol) of
2-dimethylaminoethanol are subsequently added, and the mixture is
shaken at room temperature for 18 h. The reaction mixture is filtered, the

filtrate is evaporated in vacuo, and the residue is purified by column chro-
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5 "A100" A \ FFI/ N>=0h1,902.84 10F 1 \ N
507 (nmethod / B) trifluoroacetate "A101" 15 F & 0 ON

2wePhoodfukaforet hod B) vlao 20 hydrochl oride "pddhOep2088/003696
6:114 >=0 0 2.52 NP 25 423 (ngthod | \ NB) /

hydrochl ori de "A103" G 30 2.0P%B84 (method O B) 35
WD 2008/ 148449 PCT/ EP2008/ 003696 -104- "Al04" O F a, 4N
O/ N~F 474 F 1 N

matography on silica gel, giving "A109". The crude product is purified by
preparative HPLC; ESI: 406, HPLC: Rt = 2.31 min (method B);

'H-NMR (DMSO-ds, 8 in ppm): 8.69 (2H, b); 8.34 (1H, b); 8.23-8.27 (1H,
my); 7.65 (1H, d); 7.48-7.52 (2H, m); 7.05 (1H, d); 5.102 (2H, s); 4.56 (2H,
t); 2.89 (6H, b); 2.51 (superimposed 2H, b); 2.49 (3H, s).

The following compounds are prepared analogously. In some cases, the
target compounds are dissolved in acetone and precipitated as the hydro-

chloride using 4 N HCl in dioxane.
No. Name and/or structure ESI Rtin
(M+Hj) min
"A110" = o
/j/ 444 (method
-
N N B)
"A111" =
| | 446 | (method
>
N B)
"A112" = o
/Q:NFO = 2.37
N/)/ 431 (method
x
N N B}
I
"A113" Z o)
X I >'= 0 ~
N N’]’ 0\/@ 2.44
\N y; 446 (meBthod
)
I




5 "A105" O,O01l NON | ON1~ 464 O 10 "Al06" OO N

2.49 F 423 (method B) 15 VIO trifluoroacetate
"WdQ0is/dassds O 20 N N9, O W 2.59 N, "' 464 (netpeadrzo03)003696
25 trifluoroacetate "A108" C b 440 11k 30 AO Exanpl e

11 35 WD 2008/ 148449 PCT/ EP2d g/'003696 -105 The
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preparati on of
3-{3-[5-(2-di met hyl am noet hoxy) pyri m di n-2-yl ] benzyl } -

5- NEFRY4BHF 0xazol o[ 4, 5- b pyri din-2-one (ZAI09™) TS
car|ri ed out, anal o- gously to the foll ovvlherre: b
— o) N
JesSNNUNe
N N=
,j/ 509 {method
o~
K@)\N B)
trifluoroacetate
"A115" 2 0
| =0
\N N NP 0\/\0/
| | 393
S
N
"A116" 2 o)
L =0 '
SN N Néj/o\></N\ ”
Y
kO/\\N
IIA117II / O%
| 0
&~ N NP 0\/\N/\'
| 447
SN NH
‘[ j 'N
"A118" Z >=
I o
"N O
N N7 ~T
/]/ N/\| 475
\N N._
O
"A119" = 0
[ =0
SN NZ | O CH
| |\ 393
N
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HO _oH Step a: HOI 1~ OH + NaBr N\v "Br 0 Step b: 10
NH OO To?H>=0NBr | NB, OH" I N\ J 15 Step

c: "AL09" ON OH\ /OOH O ~IN 20 N Step e: N 100 25
Stvexzoas/14ga@par at i on of PCT/EP2008/003696

[3-(5-bronDpyrinidin-2-y|)phqul_nethanol: 750 nmg (0.65
mmol ) of tetrakis(triphenyl phosphi ne)pall adi um are
added to a solution, kept under nitrogen, of 6.11 g
(21.5 mmol ) of 5-brono-2-iodopyrim- 30 dine, 3.91 g
(25F%a J2of 3-(hydroxynet hyl ) benzeneboroni c acid and
9.1T ¢ .9 mmol ) of tripotassi um phosphate trihydrate
in 120 mM of dioxane and 14 m of water, and the

S e B BB B S S

et Mdth@t3oxasciopas pyridie-2a6ite (¢'A 1200) s Rarméd but gnalegously

W7

filtered through kieselguhr. The organic phase 35 of
t hetd thetfollewingssehemg at ed of f, dried over sodi um

sul fate and evaporated. The WD 20081148449
PCT/ EP2008/ 003696 -106 residue is chronmatographed on a

silicazgel colum with dichloro- net [/ met hanol as

el uenif uct: 2.49 g; mp. 114- 11%XC JEQ : 265, 267\/?3/

(MH) ; N . ﬂ—.@j}ﬂ-l mn (nmethod BN -4j/° OH
N

b:
T oo — k@,L
N H
"A120Il

37 mg (0.34 mmol) of 3-chloro-1,2-propanediol and 156 mg (0.48 mmol) of
caesium carbonate are added to 67 mg (0.2 mmol) of 3-[3-(5-hydroxy-
pyrimidin-2-yl)benzyl}-5-methyl-3H-oxazolo[4,5-b]pyridin-2-one in 3 ml of
acetone. The reaction mixture is stirred at room temperature for 16 h and
subsequently filtered, the residue is rinsed with acetone, and the filtrate is
evaporated in vacuo. The residue is purified by preparative HPLC; ESI:
409, HPLC: Rt = 2.50 min {(method B).

The following compounds are prepared analogously. In some cases, the
crude products are purified by column chromatography on silica gel. In
some cases, the target compounds are dissolved in acetone and precipi-

tated as the hydrochloride using 4 N HCI in dioxane.

No. | Name and/or structure ESI Rt in

(M+H) min
"A121" 2
o ol
/I;\lj::}: N"TO N~
| |\N I 420
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Preparation of
3-[3-(5-bronmopy(m di n-2-yl)benzyl ] -5-net hyl - 3H oxazol o-

[Wo 20osplaRygoi d i n-2-one: 10 283 ng (1.87 mol) @kr/er2008/003696
5- met hyl - 3H oxazol o[ 4, 5- b] pyr|1 |1n 2-one, 500 mg (1.87
mmol ) of 3-(4-nmethyl pi perazi n-'1-yl ) propyl

( 3- hydr oxynet hyl phenyl ) - carbamate and 943 ngy (2. 83

nmol ) of pol yner-bound triphenyl phosphine (3 mmol/Q)

ar g sygpgnded 1 p 15 4 of DVF,—and the mXtureg is
shgken for |15
di -ft ert - but|yl ol e.s uently
added. The |réactNon i xtureli s Bhaken m 462
tenperaturg. The re i reis f ed, the
resi due i s |washed wt , and the filtrate S
evapor at ed.| The crude uct is purified by

pr nar at | HPpL C- EQ| - 200 CANALD - Rt = 2 19 'Yl al
< i = 1= =4 I |NILAAMELIL B T\C o L&

(et OU2E) | 2 MR ( DVBO: d6, 08 (2H
s): 8.40 (1H,J) Il 8. 580(11H_ ,
7.51-7.60 (26 M ~N. 05 (1M?Erf 24
(3H, s). Stlep c: 25 Sl

2- (13- ((5- mgt hyl - 2- oxdpxajol N4, 5-b] pyri di n-3(2H) -yl )|
met/hyl ) phenyl ) pyri m dN&5-yl - 5-boroni ¢ aci d: | 374 ny
(1.4l )M of bis(pinacolato)diboron and 3341ng (3 40

mmal JA$24" fot ags ~vl.cetate are added to a sugpension
of |[500 ng (|1.

3-[|3-(5-bra nbth - BH oxazol o
[4,5-b] pyri e| m4&%r e
is heated a Adter m xture has

been stirred at this tle V‘rature for 15 n1nutus, 82| ng
(0.112 mmol )| of _bis(triphenyl phosphi ne)pal |l adi unm(11)

chloride are 35 added, and the reaction mxture is
stléred Pt {OC under nitrogen for 18 hours. The
re ture is allowed to cool to room
tenperature, and is then added to ice-water and

stirred for 30 min. The solid forned is filtered WD
ZOO%VeSman P NEFDPEBZA B(344enethypiperbzinad yhpgriinoidin2-yl}-

o CheiRY i s g Siors, s Hl PR She G TRRE ety R =

2 45 mn (nmethod B). 5 Step d: Preparation of
3-[ 3- g5-q¥droxypyr|n1d| | ) benzyl] - 5-nEtth-3FLoxazo
| 0-13. reparation of methyl 3- &/') aminopyrimidin-2-yl)benzoate

F

F\'*‘F F. | -F

.’P-.. B - Y
Oer:::Ler T P i IIL“/[::I\FjEI\

P
N
NH, 0 |
+/\‘ \
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[4,5-b] pyridin-2-one: 419 ng (4.2 mml) of sodium
perborate are added with ice cooling to 500 ng (1.40

W8 2dosAfisaq0 PCT/EF2008/003696
2-(3-((5-net hyl - 2- oxooxazol 0[3,‘5 b] pyri di n-3(2H) -

yI)rrethyI)phenyI)pyrirridi n- 5= 5-boronic acid in 10 m
of THE and 10 ml of water, and the mxture is stirred
at roomtenperature for 2 hours. The reaction mxture

S dd higg(zﬁg %H&Pgﬂgpgwglc%lﬂ?é Yihfd% ﬁéﬁg %ﬁar@hﬁl ended in

f||tra extr epea orome hane
dr i 830 o ef nmlﬂammh and ﬂaueg @rd mmdyafpmnatoeeldmctode YNEEEsor are

gnfqeﬂe@ﬂ% (8 P A S e BB b pigranc
Aol ﬁbﬁe"ﬁ%@ﬁa@nﬁn%ﬁ%@y o) TIP3 e atan

- ongtdnmal t@n‘r:bemaleof)[SGLC ﬂbrgj pgur. oAfterlrthémn’ﬁxre h@e begn cooled to
r- tr nvyl. n
mdppgfto pera eher 2 ot 3BV Se et RipaoH sk solvRBIN
%@ﬂ‘%?@é5%5?@@%&&%@%&%%&?&%@3#{ Ebsgﬁrze@l ﬂt- Zgofo?1 hour.

5- rﬁﬁtéryhemxuxezhzisd:ﬁeferﬁcdxﬁled to obamZtemperatura thée refuliaviE precipi-

ORI B VT
oo SAREAE e AU 0 10 18 bt

andtltﬁ@ecﬁﬁﬁr‘vgtﬂ Sud®mand Yried atBOt@1in abwicyum drying cabmet yield:

2t W% P 2 B Coenodbl LG AG: it o 5

nnDI) of pol ymer - bound tri phenyl phosphi ne (3 nnDI/g)
69 ng (0.30 mmol) of di-tert-butyl azodicarboxyl ate _
and1 (B2 gl35(D menatiof meihy! 335 @mgﬁgﬂamirmmetbgmaamm@)pgnmldm-

t dded t
ot B Sin e AP Lol 307 o
t hefun-ﬁrhd? Eﬁﬁ’&ﬁt b&d%@%ﬁ%ﬁ%ﬁ w.s\éaﬁm effl cbbfng RIS S- 10 C)
is puritied columm chro 2008/ 148449

PC'I(nEmanMhemwemmr%@n ibe m:ldm@)'mSg@mpiete the
crude

o o ey Stines ArSinERt oRpleRsTat IR BLSS mif andlsubrscugnty =t

bg ! bH U @ﬁﬁ@?aﬁﬁe df 88°. PREYeactic?ds (Mbhitdred bY-réakd bf HPLC.
After 20 h the clear dark-yellow solution is evaporated to dryness. The resi-
due is dissolved in 600 m! of ethyl acetate and washed with 2 x 150 mi of 1 N
NaOH and 2 x 1 N HCI, dried over sodium sulfate and evaporated; yield: 3 g;

HPLC: Rt = 2.17 min (method B); LC-MS: 300 (M+H).

13.2  Preparation of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllphenyl}-
methanol:



5m; 7.65 (1H, d); 7.48-7.52 (2H, m; 7.05 (1H, d);

5.102 (2H, s); 4.56 (2H, t); 2.89 (6H, b); 2.51
(%aéPRos/aeesed 2H, b); 2.49 (3H, s). The fol | owipg/EP2008/003696
conmpounds are prepared anal ogo1u‘s‘,)lny. In sonme cases, the
target conpounds are dissol véd i*h acetone and
precipitated as the hydro- 10 chloride using 4 N HClI in
di oxane. No. Name and/or structure ESI Rt in (MH) mn
15 "A11Q0~0V) 2.45 444 (nmethod V~NNT N B) ~20 "All1l"

) 5 N N N 446 (fethod ~~ N B)
(REHAOANNAB) ¢, 36—Ad 1B
hod B 3GHWD 2008/ 14844

PCTI EP20081003698H, - 109- l \i'{)

2.5 g (10.9 mmol) of methyl 3-(5-aminopyrimidin-2-yl}benzoate are dissolved
in 10 ml of NMP, and 2.59 g (18.5 mmol) of potassium carbonate and 3.6 g
(18.5 mmol) of bis(2-chloroethyl)ethylamine hydrochloride are added. The
suspension is stired at 120°C under an argon atmosphere for 15 h. The
mixture is subsequently stirred at 140°C for a further 12 h. After cooling to
room temperature, the reaction mixture is stirred into 150 ml of water. The
resultant precipitate is filtered off through kieselguhr with suction and dis-
carded. The filtrate is adjusted to pH = 14 using 32% NaOH. The slightly
cloudy solution is extracted with 2 x 200 m! of ethyl acetate. The combined
organic phases are washed with saturated sodium chloride solution, dried
over sodium sulfate and evaporated to dryness and dried in vacuo. The
product is reacted further without further purification;

yield: 860 mg; HPLC: Rt = 2.11 min (method B); ESI: 313 (M+H).

860 mg (2.75 mmol) of methyl 3-[5-(4-methylpiperazin-1-yl}pyrimidin-2-y]-
benzoate are dissolved in 16 ml of THF, and 13.8 ml (13.8 mmol) of 1M
diisobutylaluminium hydride in THF are added dropwise at room tempera-
ture, and the reaction mixture is stirred at room temperature for 1 h. A further
13.8 m! (13.8 mmol) of 1 M diisobutylaluminium hydride in THF are added
dropwise, and the reaction mixture is stirred at room temperature for 1 h.

3 ml of saturated sodium sulfate solution are added to the reaction mixture
with ice cooling. Dichloromethane is added to the gelatinous mixture, which
is then stirred for 30 min and filtered. The filtrate is dried over sodium sulfate
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"A114" / O N >=0 2.68 NN~( 509 (nethod 5 N B)
trifluoroacetate "Al1l1l5" O>=0 10 N N NCS\O- 393

%12503/11154451 ~  ON 448 N "A117" 0>==0 20 N NPbTJEPhdosmoswﬂ
447 J "A118" 25 N>“OW1gé\ JI1 N475 0 "All

O 30 N N>==O NIP- ~,CH 393 N "WO 2008/ 148449
PCT/ EP2008/ 003696 -110- Exanpl e 12 The preparation of
3-{3-[5-(2, 3-di hydr oxypropoxy) pyri m di n-2-yl ] benzyl } - 5-

cari b apTeRE e, S0 ) EIRR Sufl THE phodictis Jeddtpt frner

H without further purification; HPLC: 1.68 min (method B); ESI: 285 (M+H).

13.3  Preparation of 5-methyl-3-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-
yl]benzyi}-3H-oxazolo[4,5-blpyridin-2-one:

Y

67 mg (0.44 mmol) of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one and 125 mg
(0.44 mmol) of {3-[5-(4-methylpiperazin-1-yl}pyrimidin-2-yljphenyi}methanol
are suspended in 5 ml of DMF with 222 mg (0.67 mmol) of polymer-bound
triphenylphosphine (about 3 mmol of triphenylphosphine per g), and the
mixture is shaken at room temperature for 30 min. 156 mg (0.67 mmol) of
di-tert-butyl azodicarboxylate are added. The reaction mixture is shaken at
room temperature for 15 h. The reaction mixture is filtered, the residue is
evaporated, and the residue is purified by column chromatography on silica
gel, giving 67 mg of "A125"; HPLC: Rt = 2.26 min (method B); ESI: 418
(M+H);

"H-NMR (DMSO-dg, 5 in ppm): 8.58 (2H, s); 8.30 (1H, s); 8.21 (1H, d); 7.65
(1H, d); 7.42-7.49 (2H, m); 7.06 (1H, d); 5.09 (2H, s); 2.48-2.52 (super-
imposed 8H, m); 2.47 (3H, s); 2.25 (3H, s).

Example 14

Preparation of 5-methyl-3-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl}-
benzyl}-3H-oxazolo[4,5-b]pyridin-2-one ("A126")



10

15

20

25

30

35

~OOHOO/~/OH J + coH 10 \H aH "A120" 37 ng (0.34
mmol ) of 3-chl oro-1, 2-propanedi ol and 156 ng (0. 48

I f 5 caesi um carbonate are added to 67
%lzgmsgysg;[ 3 oo hydr ouy PCR/EP2008/003696
pyri ni di n- 2-yl ) benzyl ] - 5- met hy193H oxazol o[ 4, 5- b] pyri di
n-2-one in 3 m of acetone. The reaction mxture is
stirred at roomtenperature for 16 h and subsequently

filtgered, ' ' i ' e Ul
1150 e PlePR iRl RS STES SRR e ALy Rficin 5.
purpibeftzife-1Rdfboxdateve HPLC, ESI: 20 409, HPLC Rt =

2.50 mn (nethod . The follow ng conpounds are

prepared anal ogously. In sonme cases, the crude

products are purified by col um chromatograph

siliga ge In 25 sonme cases, the target|co
di ssg| veld aget ohe echpl tateds.aso

hydr o or7 d&udj ng 4" N Fglyi n i oxane. Noll Nare Q(ﬂgr
struct@re ESINBZNp, 30 (MFH) nin "A121" 8 N UN'™Z™y

~ 1 420 N 3 5 WO 2B08/148449 PCT/ EP2008/ 003696 - 111 I\/NH
"A122" © ~ cx:0 N~ Ov "N 462 \ \J

Ne
DN
k/N \[70 0 N
K

HO

K

3.2 g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
solved in 80 ml of NMP, and 4.73 g (25.96 mmol) of bis(2-chloroethyl)-
ammonium chloride and 3.13 g (23.73 mmol) of potassium carbonate are
added. The suspension is stirred at 130°C under an argon atmosphere for 7
days. The reaction mixture is filtered, and the filtrate is stirred into 1 | of di-
ethyl ether. In the process, a residue is deposited as an oil. The organic .
phase is separated off and discarded. 500 ml of ethyl acetate and 200 ml of
saturated sodium hydrogencarbonate solution are added to the residue, the
organic phase is separated off, and the aqueous phase is extracted again
with 500 ml of ethyl acetate. The organic phases are combined, dried over
sodium sulfate and evaporated. The residue is reacted further without further
work-up; yield: 2.4 g; HPLC: Rt = 2.07 min (method B); ESI: 289 (M+H).

2.4 g (5.4 mmol) of methyl 3-(5-piperazin-1-ylpyrimidin-2-yl)henzoate are
dissolved in 15 ml of DMF, 2.98 g (21.6 mmol) of potassium carbonate
and 1.5 ml (7.0 mmol) of di-tert-butyl dicarbonate are added, and the

mixture is stirred at room temperature for 30 min. The reaction mixture is
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5 "A123" NN NN O- 450 N 10 "Al124" O N NO 460 N 15
Exanpl e 13 20 Preparation of

Swioexobs/148849{ 3- [ 5- (4- net hyl pi perazi n- 1-yl ) pyri mPdiTYEF2008/003696
]- benzyl}-3H oxazol o[ 4, 5- b] pyy4gdi n-2-one ("A125") 13.1
Preparation of nethyl 3-(5-am nopyrlmdln 2-yl ) benzoat e

25 FFIlI -FFFF/ ~IIl FFFFFFC Il HZI + N

YOYN ~N-N ONH2 O/ I [ NNI 30 ~HNNHZ O35 W

2oom‘téré8l46ﬂd iR fifhfd RPé i ated. Thelésido.. id takerlu inm200 Inl of
of nethy ) car bami m doyl benzoate_are suspended in 800

m e*hy.lrapﬂat@ and B0qmhgSasuraied sediin hydrogencamanate éﬂ'é'tlon
DI CSHESREaAEDaR098 dopd Adedbrl iRy aTRd wih 530 BPYiN A

met hoxi d soI ron in re ad pvmse

t hl driet swensodiom fulfné lahdceva‘p@raited Thewmduatns rera&xﬂecafurther
i.nternal tenperature of 60C for our. After

m xwheuhfagmséeﬁnﬁtaﬂ% yied: 1. 6(9nHPelFﬁ§)e3 ABunia, (naethia@ﬁieESl
20 gbg?ﬁnﬁﬁ% sodi um net hoxi de solution in

862 mg (2.16 mmol) of tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-
yllpiperazine-1-carboxylate are dissolved in 15 ml of THF, and 10.8 ml

(10.8 mmol) of 1 M diisobutylaluminium hydride in THF are added at room
temperature. The reaction mixture is stirred at room temperature for 1 h. 3 mi
of saturated sodium sulfate solution are added to the reaction mixture with
ice cooling. 30 ml of dichloromethane and 5 ml| of methanol are added to the
gelatinous mixture, which is then stirred for 10 min and filtered through
kieselguhr with suction. The filtrate is dried over sodium sulfate and evapor-
ated. The residue is dissolved in dichloromethane and filtered, and the filirate
is evaporated. The product is reacted further without further purification;
yield: 677 mg of tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]}-
piperazine-1-carboxylate; HPLC: 2.66 min (method B); ESI: 371 (M+H).
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nmet hanol are added dropw se, and the m xture is stirred

at 60C for 1 hour. After the m xture has been cool ed

t erature, the resultant precipi 10 tgtegp
fﬁéggg?éksg?? with suction, the residue is suspeﬁ&gghi%gsmoswé
1 1 of water, and the suspen’s?%”is stirred at room
tenperature for 30 mn. The precipitate is filtered

off with suction and dried at 80C in a vacuum dryi ng
cabiﬂ?; yield: 68.5 g; HPLC. R = 2.03 mn (nethod

B); LGMs: 285 (MtH). 15 10.2 g (35.9 mmol) of net hyl
3-[5-(di net hyl am nonet hyl eneam no) pyri m di n-

2-yl }benzoate are suspended in 1 | of thanol. 5.3 m
(107.3 of fum AORSUlFTINIi a'gég‘fe added
dr opvvi!|se |vv| Meogept | e @ € 5-(:1_0?_ 20 (note,
stro therm c rgactia When the addition is
conpl et e, flhe m re is stirred firstly at room
tenperature for 30 nin and subsequently at an oil-bath
tenperature of 88.,7he reaction is nonitored by neans
of HPLC. After 20 H, the cleaf, k-yel | ow sol ution

i s evapor o dryness. resi> due is dissolved in
600 m of let 2_akd Jashed with 2 x 150 nl of 1
N 25 NaCOH ahd , dried-over sodiumsulfate
and evapor at ed, ™3 g, HPLC Rt = 2.17 mn
(method B); LC 300 (M+H). 13.2 Preparation of
{3-[5-(4-net hyl pi perazj n{1-yl ) pyri m di n-2-yl } phenyl } -
30 met hanol : 35 WD 200%/ 148449 PCT/ EP2008/ 003696 - 113
0O+ CA”r~CIHCL.OMW N ~N O(N,JH~N, 5\ N~V - HI10
2.5 g (10.9 fmol]) womet hyl omJ

3- (5- am nopyf NN- Yoate are dissol ved

"A126"

Preparation of 5-methyi-3-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-3H-oxa-
zolo[4,5-b]pyridin-2-one:

Step a;

67 mg (0.44 mmol) of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one and 163 mg
(0.44 mmol) of tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl}pipera-
zine-1-carboxylate are suspended in 5 ml of DMF with 222 mg (0.67 mmol)
of polymer-bound triphenylphosphine (about 3 mmol of triphenylphosphine
per g), and the mixture is shaken at room temperature for 30 min. 156 mg
(0.67 mmol) of di-tert-butyl azodicarboxylate are added. The reaction mix-
ture is shaken at room temperature for 15 h. The reaction mixture is filtered,
the residue is evaporated, and the residue is purified by column
chromatography on silica gel.

Product: 80 mg; HPLC: Rt = 3.10 min (method B);

ESI: 503 (M+H), 403 (M-Boc+H).
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} in 10 M of NWP, and 2.59 g (18.5 mmol) of potassium
carbonate and 3.6 g (18.5 mmol) of

R bausalis«s oet hyl ) et hyl am ne hydrochl ori de ar epefideshos/ 003696
The suspension is stirred at OC under an argon

at nosphere for 15 h. The 15 i ure i s subsequently
stirred at 140C for a further 12 h. After cooling to
roomtenperature, the reaction mxture is stirred into
15(3@}1,5)} water. The resultant precipitate is filtered
of f through kieselguhr with suction and dis- carded.

The8( imgt (Cat@ninsoladf test-butyl 4-{BHB<5imetnyl- Bg))@m(azdw 5-Biyri-

i Lt R B iR e ey Frpiboplte &rd flgsolved

Waﬁﬁ%de"bf Qcét@wrﬁlét 8Ad Orﬁl g WH@::Ii'lr?@[o&Qther%dd@H' $He reac-

over sodium sul fate an evapor at e dryness and dri ed
i n ticecmixturBhis stimeddatcoomstemperatede for t hendevapowated. The
further purl fication;

erls taksn U wasersar%jm?lh?f aGHigtenangahe Siatapphass S ad-
ber{tz]%‘?td?ﬁﬁ* $USHITNagR) BRq ERaCrelr it BT Shatafls nddichioro-

( 13néthamel )I'heforgamilc prhalseelam_\xcbaibumd]ldlmdmmnsdd;um stUifiite and

are adde Ciﬁ room hen‘pera 30 ture, and the
reaQHr figd e G og\qt(pgrgg roomtenperature for 1

Aol % i
G el N of tA186 #yFSL?‘?d’St T3 it thelflod B); ESI 403 (W+H).
and the reaction mxture is stlrred at room tenperature
for 1{1. 3.mM of satuyrated msulfate solution are
addeif loMng FmPPHBES ATePh e 8n3iPaRUPle cool i ng.
Di chl oronmet hane is added to the gel ati nous m xture,
which is then stirred for 30 min and filtered. The

filltNd.e |is dried over Mamewndéor dtatctundD 2008/ 148449 LCMS
PCT/ EP2008/ 003696 -114 and evaporated. Yield: 300 ng| retention
yelll ow salid. The product is reacted further W thout| sne min/
funther purification; HPLC. 1.68 mn (nethod B); ESI: LOMS
285 (MtH). 5 13.3 Preparation of
5-met hyl -3-{3-[5- (4- et hyl pi perazi n-1-yl ) pyri m di n- 2-| Mmass

yl ]|benzyl}-3 H oxazol o[4,5-b]lpyrid i n-2-one: HO ." 1| [M+H['/
100" HN/" " T1 ~ "Al25" m.p. [C]
A46 o

llA4?ll




67 mg (0.44 mol) of
5 nmet hyl - 3H oxazol o[ 4, 5-b] pyridin-2-one and 125 ng 15

?%DDWWQ hyl pi perazi n-1-yl )F% m di n- 2-yl ] ph%%?ﬁzng%mmm%
hanol are suspended in 5 m of with 222 ng (0.67
mmol ) of pol yner-bound triphenyl phosphi ne (about 3

nmmol of trip henyl phosphine per g), and the mxture is
Sha r nam-—t j'Fnr 20 M N 156 nr‘g (O 67

erper At nir N
T

LI AALLEAY \4"’.}\4 ar o =AY LLLELILE]

10

15

20

25

30

35

mol
The

15 h

eva

SRRk

AP

reacti
The

20 di -tent-butyl
on mxture is
reacti on mi

azqgli car boxyl ate are added.

=

hor at edfl, and the rg
bmat ography on sil

C. (method B); ESI: 25
ppm : 8.58 (2H, s); 8/30 (1 H,
AW.650 (1 H d); 7.42-7.4 m ;

Rt =
"H NVR (DIVISO dﬁvmfQ
5.09 (2H, s); 2.48-2.52 (super- |n'posed

chr
HPL

en at"™yoom tenperature fd

q SMGthe resi due is
due s pueET f col umm

@ gel, givi ngé@ﬁg of "A125";

s):18.21 (1 H, d);
7.06 (1 H| d);

8H, m; 2.47 (3H, s); 2.25 (3H, s). 30 Exanple 14
Preparati on of

5- I8-153- [ 5- (4- et hyl pi perazin-1-yl)pyrim din-2-vyl
]- benzyl }-3H oxazol o[ 4, 5- b] pyri di n-2-one ("A126") 35
WO 2008/ 148449 PCT/ EP2008/ 003696 -115 14.1 Preparation

of tI¥el praph¥ation of N- propyl -3- ?3 -[5-(3- dlmethylamlnopropoxy)pynm|d|n—2-
4-[ 2-( 3- hydr oxynet hyl phenyl) pyrim di n-5-yl |-

p| pefﬂa@nzné} -2-ax@r b 3:xdihydrebeszexazole-Baarbaxangide/ loidrpahloride
00 (A4 E faratd o ahaldgosly hshe rldiyllg K& = O N

3- (5-am nopyrimdin-2-yl)benzoate are dis-

8] &
KQ)\N

l Stepa

HO (o) '
N0 NP | SN
0 .
N CIH
SNSNH Step b

I
ij/o\/\/N'\
|
N
U\ "A4Q"

Preparation of 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJbenzyl}-2-

Step a.

oxo-2,3-dihydrobenzoxazole-5-carboxylic acid hydrochloride:
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solved in 80 m of NWP, and 4.73 g (25.96 mol) of
bi s(2-chl oroet hyl)- 20 ammoni um chloride and 3.13 ¢

(W 2d08/188Rb) of potassium carbonate are added. pd1epr2008/003696
suspension is stirred at 130 sg&der an argon atnosphere

for 7 days. The reaction mX é is filtered, and the
filtrate is stirred into 1 1 of di- ethyl ether. In the
process, a residue is deposited as an oil. The organic

o ROHEE SSRGSl i 1

hzcbecrwl}emom&a1rwdmbermmxazeleaﬁidad)m<9h¢ heidrareistispended in
t he

nic phase is separated off, and_the agueous .
phaki?eml | 9F wadoraandd 81ghohcong. HC e addeg T, gter{?agtmmmre Is
I
sul R fEERE 2 b RERBA il R P i heos.
Wi tdriwdt mfdebEHn&Kéa\otU&ﬂlﬂtMerwmhbdt f@th@r@unﬁ&’mﬁbn Rt =

2.07 mn (‘msthod B); ESI: f%4 nmol )
of RBEHHGH dlgsTbe pét?%mtfrﬁ mtyepfwmmfah%hzd@ﬂcp ideoat e

ar g pll § 5?%@4"%\@0&)98 g (21.6 mmol) of

pot assi u car (7.0 mmol ) of

di -tert-butyl d| car bonate are added, and the m xture

is stirred at roomtenperature for 30 mn. The reaction
{@Pdi s WD 2008/ 148449 PCT/ EP2008/ 003696 - 116

R o S A o

satharedyid- SWZWHWTME.E@@?&-%MXHW@@ hydroes Iorld e
organl c phase is separated off and washed with 50

M-83omg @ rmaiiolod-¢3- [WWWI%’D@DWWWW'Q%@'VU

st iahyd 2,3 BRebercagiie Sa e HoiBlaragnigice are
ES'dusscﬂeﬁde m)‘iﬁlco;?ggﬁﬂlﬁnﬂ %ﬁiﬁng@:rﬂmmglf) SHEMEhUBEImg (1 mmol)
v L ISP BNl -1 P B0 At eN-mhyinesphoies Aie agded. T4 mg
hy 3, g P Ml taing ATS R bsBen Y. AbUsE o tre Lo Shiu-

r eaidn ierstiviiedt at'reohttedipdrafife dor 3 days TR esddtishemix@iredis sub-
3 nmM of saturated sodium sul faie solution are added

t o Samientadded taiwater andiextiactsd; with disbiaramettsaney Ther organic

di ro n t hanol e .
O RSB RA A e yeTE GBOBle HSAESY 8 e
an Cdlimhadreemaisdrephy okt il @aIhThaprdd 58168 takan J@B methanol,
filtrate is dried over sodiumsulfate and evapor-
ethereal HCI is added, and the mixture is evaporated to dryness, giving
349 mg of "A49" hydrochloride;
ES! 490 (M+H); HPLC: Rt = 2.67 min (method C);
'H-NMR (DMSO-ds, 6 in ppm): 8.658 (S, 2H), 8.487 (SB, 1H), 8.320 (S,
1H), 8.260 (M, 1H), 7.746 (D, 1H), 7.701 (DD, 1H), 7.520 (D, 2H), 7.465
(D, 1H), 5.197 (S, 2H), 4.309 (T, 2H), 3.210 (M, 4H), 2.782 (D, 6H), 2.211

(M, 2H), 1.517 (M, 2H), 0.867 (T, 3H).

The following compounds are prepared analogously. In some cases, the
crude products are purified by preparative HPLC.



ated. The residue is dissolved in dichloronmethane and
filtered, and the filtrate 20 is evaporated. The

react ed further w thout further
W#b%@é‘{sﬁ yield: 677 ng of tert-butyl PCT/EP2008/003696
4 [2-(3- hydr oxyrret hyl phenyl ) py¥21m di n- 5-yl ] -
pi per azi ne- 1- car boxyl ate; HPLC. 2.66 m n (nethod B);
ESI: 371 (M+tH). 25 30 35 WD 2008/148449

PCT/-ER2008; - . . N-01k N :
-~ NJ N® vdO " NH NN N g,k 15 N T " A126" ESI | Rtin
Preparati on of (M+H) min
5' i;l I '“3' = \d i CI O.LI II J.'_yl [Jyl I Il'I_UI II 2 ) ’IILyI
H-oxgw%%) AN N di n- 2- one Step a 7 qg (0.44
nmo| ) of 5 Q[ 4, 5 ri one and 291
163 ng (0 ert-bul¥y

4-[2- ( 3- hydr oxynet hyI ph&gy ' i n-5-yl] pi pera :4655 (method
zi ne- 1- carpoxyl ate are suf ded™in 5 mM of DVF with B)

222 ng (O 67 mmol ) of pol - bound tri phenyl phasphi ne

(abput wol—of triphenyl phosphine per g) _and the

m Xt u%28 ' shaken at % rrperature “for 156
mg | (0.67 pmol) H ¢ E tyl azod| e are
added. The|1Exet1d oom 4.05

tenperaturle for 19h. Thelre ctl xture is filtgged, method
thel residue i s evaporated, he esidue is purified c)
by col umm | chr omat ography o l'ica gel.

hydrochloride

"A1 29" l N/
3.63
kEj)\ 518 (method
C)

hydrochloride

502 | (method
C)

“A1 30“ /
PSP A
N
~N N~ Y0 Nf]/O 389
0 U&\
N

"A131"
: LT
- o ij/o 3.81
0O \N 488 | (method
C)
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ESI :

Product: 80 ng; HPLC. Rt = 3.10 mn (nethod B)

503 (M+H), 403 (M Boc+H). 35 WD 2008/ 148449

PO fob9 4003696 - 118 Step b: 80 ng (0. 16 rpee;ppr9bs/003696
tert-butyl 4-{2-[3-(5-nethyl-2-oxooxazol o[ 4, 5-b] pyri -
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chr
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30 -,/NH P\\o\ 35 WO 2008/ 148449 PCT/ EP2008/ 003696
-119- A48" 0 5 N~ 1 H O Exanple 15 10 The

RV6RHIsALsAe Of _ _ _ PCT/EP2008/003696

N propyl - 3-{3-[ 5- (3-di net hyl aghgopr opoxy) pyri m di n- 2-

yl ] benzyl } - 2- oxo- 2, 3- di hydr ob O0xazol e- 5- car boxam de

hydrochloride ("A49") is carried out anal ogously to

the followi ng scheme: 15 "OO N~ O N, O20 Step a:

HO ¢ Od-1 0 01/ 25 NCH NHZ Step b: HI NO

No ! 30 CCH N "A49" Step a: Preparation of

3-{3-[5-(3-di net hyl am nopr opoxy) pyri m di n-2-yl ] benzyl } -

2- 35 -2, 3-di | e- 5- b [ i i

hyd P&E?Q%qrafio_n IoP X—qg—cfg—e(g-zdci)r)r('l%%hoylaem?no%%p&( p)lfr?ml (I:rll—g-yl]benzyl}—
6-(1-hydroxyethyl)-3H-benzoxazol-2-one ("A136") is carried out analo-
gously to the following scheme:

]
N>=0 NZ O A

.
H
M “A1 36"

o F

Step a:

Preparation of 8-(1-hydroxyethyl)-3H-benzoxazol-2-one:

2.5 g (14.1 mmol) of 6-acetyl-3H-benzoxazol-2-one are dissolved in 150 mi
of methanol, and the mixture is stirred for 5 h with 2.5 g of palladium on acti-
vated carbon (5%) and under a hydrogen atmosphere. The catalyst is filtered
off with suction and rinsed with methanol. The filtrate is evaporated to dry-
ness and dried in vacuo.

Step b:

Preparation of 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]lbenzyl}-6-(1-
hydroxyethyl)-3H-benzoxazol-2-one:

94 mg (0.52 mmol) of 6-(1-hydroxyethyl)-3H-benzoxazol-2-one and 261 mg
(0.78 mmol} of polymer-bound triphenylphosphine (3 mmol/g) are added to a
solution of 150 mg (0.52 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-
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WD 2008/ 148449 PCT/ EP2008/ 003696 -120 886 ng (1.92

mmol ) of

%b%odsﬁ‘sﬁéhd' met hyl am nopr opoxy) pyri mi di n-2- yl ber/Ep2008/003696
benzyl } - 2- oxo- 2, 3- dlhydrobenz?égzole 5-carboxylic acid

are suspended in 18 m of wat and 18 m of conc.

HCl are added. The reaction mxture is 5 stirred at

130C for 2 h. The reaction m xture is evaporated to

rur paphenytaeiiah A AT SHE i pelikonT sheke?dt room
t hdeﬁmeratnﬂ'e Fdwe3 0 prrim @'lﬂ g (@&90 ricfbl) ofl dRtelriMbitityl aRdicarboxylate
10 Step b: Preparation of

ﬁk é%?“m” es{foéﬂ%u‘é emlﬁ@thﬁehmermwwsdm bgen shaken ot gpom
F‘rgﬁfbﬁuréf&% @ﬁf&ﬂﬂﬁr‘jﬁeﬁbﬁy@xﬁ HnfolP of BORMEI B

orid
3 {tﬁphéﬁ\ﬂﬁhdspmndaﬂ} amnoligy anmb292 pyg (010 0inmmaH)yofldi-tért-butyl azo-
ben i - 0X0- 2, 3-di hydr obenzoxazaql e- 5- car boxylic acid
'%% Ni%a@ addeqd, @'61 thednpgture 'ﬁﬁhé\‘ewf qu @@B?"%"e for

(5 TBIHer e 1 Y ool Hhored i Firof e SVspfigea o

nmadryness, mmp&ba&sm!eeas guaﬂ@a bqwepémtlad (HRLC agiding 83 mg of
rea,ctlons tionis stir mtenperature

f or Ad 3ga ] uorﬁ@c:¢takﬁnﬁ~°dn4ﬁ9>(Mrrra R& Fukd nyjaqmethed, B);

dar d di.ch

o GEANMR NSO 11 BT D.42 (KO b BB D8 B ad K. b;

to &lfz@r(dfrls mch #&ﬂi 53 ¢%Hbvn) FABITHCSY: cms QZHanbws a7 (1H, b);
duc | S

S T3P 4 2 By 4y @ht o6 (G 28adbHass @15 @H

dry, [ 25 349 ng of "A49" hydrochloride; ESI
dﬂﬁﬁ%)%l‘ﬁlpﬁ% Rt = 2.67 mn (method C; 1H NMWR
DI\/ISO dé, 6 in ppm: 8.658 (S, 2H), 8.487 (SB, 1H),

8. 320 260 (M 1H), 7.746 (D, 1H), 7.701
(Dézh E@Q"Pwmgempeyngﬂﬁ Prepaz%@anglpgpgslvl H, 5.197 (S,
2H), 4.309 (T, 2H), 3.210 (M 4H), 2.782 (D, 6H), 2.211
(M_2H), 1.517 (M _2H), 0.867 (T, 3H). The follow ng
copolNuls are pr eparNamersddgostatoturel N sone chsE&Sl t heRtin
35 (crude products are purified by preparative “(ﬁ*%) ‘/\Dmin
2008/.148449 PCT/ FP200Q8/ 003696

"A137" |
TKIN) 0 ijro\/\/'“\ 225
H '\@/N 449 (method

B)

trifluoroacetate

Example 17

The preparation of N-[3-(6-chloro-2-oxobenzoxazol-3-yimethyl)phenyl]-
acetamide ("A138") is carried out analogously to the following scheme:
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-121 No. Structure ESI Rt in (MH) mn "A127" 0 %H
~OON~ 2.21 5 N N 463 (nmethod Nk N B) "A128" N N ON

Q.4. 16 (method C) hydrochloride "A129" =~ -~
Hﬁé&%?‘"}“%i\f%o N-O 3.63 518 (method O hydrocrﬁcér(“?'ﬂé‘?s’“"“%
20 "A130" I ~ ~ NNONO3.8%25\ J 502 (nmethod | N

C) 25 hydrochloride "A131" NI / O N~ O- 3.81 0 489
(method 301 / N C hydrochloride "A132" 0 HO IV I

>=0 450

SJLOT AL — oY

" A1 38"

300 mg (1.09 mmol) of 3-(3-aminobenzyl)-6-chloro-3H-benzoxazol-2-one
are dissolved in 3 mi of tetrahydrofuran, 134 yl (1.42 mmol) of acetic an-
hydride and 303 pl (2.18 mmol) of triethylamine are added, and the mixture
is left to stand at room temperature for 2 h, during which a precipitate
forms. The reaction mixture is diluted with water, and the precipitate is fil-
tered off with suction and washed with water. The residue is triturated with
ether, filtered off with suction and dried, giving 272 mg of "A138"; m.p. 209-
210°C; ESI: 317 (M+H); HPLC: Rt = 4.43 min (method C);

'H-NMR (DMSO-dg, & in ppm): 9.920 (SB, 1H), 7.573 (M, 2H), 7.483 (SB,
1H), 7.272 (M, 2H), 7.173 (D, 1H), 7.051 (D, 1H), 5.015 (S, 2H), 2.001 (S,
3H).

Example 18
The preparation of 1-[3-(6-chloro-2-oxobenzoxazol-3-ylmethyl)phenyl]-3-[3-

(4-methylpiperazin-1-yl)propyllurea ("A139") is carried out analogously to

the following scheme:

" A139"
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35 0 N WO 2008/ 148449 PCT/ EP2008/ 003696 -122- "Al 33"

~N1 \\ 491 ON 5 "A134" HO ~ 463 N 10

H> |/

" n H1 \ 504 N 15 "A50" 0 /\JN ~ Ny=zr=
2‘8'35@%81‘?"’%5 NHWH O "A52° 0 30 N Nl OH 0 ﬁﬁT’Eggm%"“%
2008/ 148449 PCT/ EP2008/ 003696126123-

300 mg (1.09 mmol) of 3-(3-aminobenzyl)-6-chloro-3H-benzoxazol-2-one
are dissolved in 6 ml of acetonitrile, 227 mg (1.09 mmol) of 4-nitrophenyl
chloroformate and 88 pl (1.09 mmol) of pyridine are added, and the mix-
ture is stirred at room temperature for 40 minutes. 381 mg (2.73 mmol) of
potassium carbonate and 174 pl (1.64 mmol) of 1-(3-aminopropyl}-4-
methylpiperazine are subsequently added, and the mixture is stirred at
70°C for 24 h. The reaction mixture is poured into 50 ml of water and ex-
tracted with 3 x 100 ml of dichloromethane, and the combined dichloro-
methane phases are dried over sodium sulfate and evaporated to dryness.
The crude product is purified by column chromatography on silica gel. The
product is dissolved in methanol, ethereal hydrochioric acid is added, and
the mixture is evaporated to dryness. The salt is crystallised from metha-
nol/ether, filtered off with suction and dried, giving 256 mg of "A139" di-
hydrochloride; m.p. 246°C; ESI: 458 (M+H); HPLC: Rt = 2.80 min (method
C).

"H-NMR (DMSO-ds, & in ppm): 8.868 (SB, 1H), 7.594 (D, 1H), 7.361 (M,
2H), 7.265 (M, 1H), 7.188 (M, 2H), 6.906 (D, 1H), 6.499 (SB, 1H), 4.981
(S, 2H), 3.888 — 3.218 (M, 6H), 3.153 (D, 4H), 2.821 (SB, 3H), 1.857 (SB,
2H).

The following compound is prepared analogously:

No. Name and/or structure ESI Rt in
(M+H) min
"A140" H H | 591
N N\"/N\/\/N\ {method
A S 403 C)
c (o o) mp.
trifluoroacetate 182°C
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Exanpl e 16 The preparati on of
3-{3-[5-(3-di net hyl am nopr opoxy) pyri m di n-2-yl ] benzyl } -

Sy Jobs még{9°xyet hyl') - 3H benzoxazol - 2-one ("Al  3pgi80s/003696
carri ed out” anal o- gously to the foll owi ng schenme: H

Step a: 10\ Ol O } HH sSte¥hb: Hit 15 HQF\ F
20 Step a: Preparation of

6- (1- hydroxyet hyl ) - 3H benzoxazol -2-one: 2.5 g (14.1

nmo of 6-‘| cetyl - 3H benzoxazol - 2-one are dissolved in
150 thanol, and the mxture is stirred for 5 h
wth 2.5 g of palladiumon acti- 25 vated carbon (5%
and_under a hydrogen at nosphere. The catal

fi | Toeqreparatiantof (%hIoarn@-faxqmommi-%%}nétﬁﬂophw&N'-
f3'0| g-@hﬁsﬁhﬂgﬁﬁ@ggg}%)@ga%&igé ¥'TAf1FI$fisa&qrig& 'oﬁgahglo\égﬁg@'to the
3-{ followihg sehamehy| am nopropoxy) pyri m di n- 2-yl | benzyl } -

6- (1- hyd roxyethyl)-3 H benzoxazol -2-one: 94 ng (0.52
mol ) of 6-(1-hydroxyethyl)-3H benzoxazol - 2-one and 261

mg 35 (0.78 mmol ) of pol yner-bound fri phenyl phosphi ne
(3 mml /g) aptxpdd NEo| uticpn f 150 nmg (0.52
mol ) of Wamﬁopro XYPPyri mi din WO
2008/ 14848y PCT/ BP2098/003696 - 12

2-yl ] phenyl }methanol in 6 m|of THF. The suspension is
shaken at room tenperatur® for 30 min. 212 ng (0.90

mol ) of di-tent-butyl azodi arlﬁate
H

N N

(o)

b)l

H |

Loy

c oo ©

" A141"
Step a:
Preparation of ethyl N-[3-(6-chloro-2-oxobenzoxazol-3-ylmethyl)phenyl]-
oxalaminate:
300 mg (1.09 mmol) of 3-(3-aminobenzyl)-6-chloro-3H-benzoxazol-2-one
are suspended in 3 ml of dichloromethane and 115 ul (1.42 mmol) of pyri-
dine. 124 pl (1.09 mmol) of ethyl chloroformyl formate are subsequently
added, and the mixture is stirred at room temperature for 30 minutes, dur-
ing which a clear solution forms. The mixture is diluted with dichloro-
methane, washed with 1 N hydrochloric acid and then with water, dried
over sodium sulfate and evaporated to dryness. The product is reacted
further directly without further purification; product: 408 mg; ESI: 375
(M+H); HPLC: 4.32 min (method C).
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are added to the suspension. After the m xture has been
shaken at room5 tenperature for 24 h, a further 261 ny
( [), of pol ymer-bound trlphenyl phosphi
m%oi&&%ﬁ%? 212 nmg (0.90 Mol ) of di-tert- butylr}fc"géoqmosm%ﬁ%
di carboxyl ate are added, and-t¥8 i xture is shaken at
roomtenperature.for a further 24 h. The reaction
mxture is filtered, the filtrate is evaporated to
dry%?ss ~and the residue is purified by preparative

HPL Pyi ng 33 ng of 10 "A136" trifluoroacetate; ESI:
449 A -
- Eg %tloﬁbfﬂl& @cﬁibgb ggﬁ%{d%%ﬁz%azolﬁ @th&ﬁ]}%)@n?ﬁ N'§2
8. Zdlmemylamlnpeth‘yl)amlanﬁﬁe(ZH m; 7.33 (11-1, s); 7.15

(2o s D6 ikl Sdinyy1246 Zohorlg-odpikatbisimatey)-
0 . pheRiddhmibate 3R sigdrid 1A RO BrBthand | PFRAR G20 mmol

or structure E
( M+-Eif N1Nm|mem§thymemam|@e|am azlded, and the maxthoed is slsrab at

T
ac eh%h@& vﬁftrﬁéth%%o) and tieH Witk 18K a8 Jde gri8uct is
| ow ng WD 2008/ 148449 PCT EP2008/ 003696

i 125uspend3d mmetnaﬁotﬂnq ehhereal hydrashiori¢ acidisadded, doing
. Q9 mpl f . \ . . .
59  hich AdBidlyidjeas somtian oamsiuiesyliom which fpe salt immedi-

ately crystallises out again. The precipitate is filtered off with suction,

washed with a little methanol and then with ether and dried, giving 292 mg
of "A141" hydrochloride; m.p. 273°C; ESI 417 (M+H); HPLC: Rt = 3.09 min
(method C);

'H-NMR (DMSO-dg, & in ppm): 10.667 (S, 1H), 9.990 (SB, 1H), 7.797 (M,
2H), 7.617 (D, 1H), 7.373 (T, 1H), 7.266 (M, 1H), 7.196 (M, 2H), 5.061 (S,
2H), 3.557 (M, 2H), 3.233 (T, 2H), 2.798 (S, 6H).

Example 20

The preparation of N-(4-dimethylaminobutyl)-2-[3-(5-methyl-2-oxooxazolo-
[4,5-b]pyridin-3-yimethyl)phenyl]pyrimidine-5-carboxamide ("A142") is car-
ried out analogously to the following scheme:
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are dissolved in 3 m of tetrahydrofuran, 134 pl (1.42
mmol ) of acetic an- hydride and 303 pl (2.18 mmol) of

t\Wﬁ lgmgne are added, and the m xture 10 |sﬁh§fE§,260§,003696

stan roomtenperature for 2 h, during whi
pr eci pltate forms. The reactiléB-mixture is dil uted
wWth water, and the precipitate is fil- tered off with

suction and washed with water. The residue is
triturated with ~ether, filtered off with sugti on and

dri ed gi VI ng 27 r[g\of "A138"; . 209- _15J|210C, ESI:
317 ; =4.43 mn ( 7 HMWR
( DVSOg ppm : 9,920 (SB, (M 2H),

1H), 7.22—M=2H), 7.
(D 1H) ,>5.015 (S, 2H), 2.001 (S,
The preparatl on of
1-[ 3-(6-chl oro- 2- oxobenzoxazol - 3-yl net yl ) phenyl ] - 3-[ 3-

(4- met i perazin-1-yl )propyl Jurea ("A189") is carried

out/ﬁﬁ%yto the folllowing sgheme: \ NI NH2
NN NYN-NT N~ O

CtOol O" 9" .. 3% WH 2008/ 148449 PCT/ EP2008/ 003696

-126 300 ngy 09 Nmol ) of

3-(3- am nobewg4/l ) - 6- chl or om{gzoxazol -2jone are |

dissolved in 6 m of acetonftril®, 22% O9ameri~

, 7.051
20 Exanpl e 18

of 4-nitropHenyl chl orof or mat e.and_8d.pll (1H09 mmol )
of pyridine are added, and t " m tuMe is stirred at
roomtenperature for 40 m nutes. ng (2.73 mmol ) of

pot assi um carbonate and 174 pl (1.64 nmmol) of

1- (3-am nopropyl )-4- methyl pi perazi ne are subsequently

addgfle' and the mxture is stirred at 70C for 24 h. The
reatifof mixture is poured into 50 mM of water and ex-

1 g (3.88 mmol) of ethyl 2-(3-hydroxymethylphenyl)pyrimidine-5-carboxy-
late is dissolved in 40 ml of THF and 4 ml of water, and 372 mg

(15.5 mmol) of lithium hydroxide are added. The reaction mixture is
refluxed for 4 h. The THF is subsequently removed by distillation, the solu-
tion is adjusted to pH 5 using 1 N HCI, and the solid is filtered off with suc-
tion, dried in vacuo and reacted further directly without further purification.
ESI: 231 (M+H); Rt = 1.98 min (method B).

Step b:

1.4 g (6.08 mmol) of 2-(3-hydroxymethylphenyl)pyrimidine-5-carboxylic
acid are dissolved in 8 ml of THF and 2 ml of DMF, and 1.36 mi

(12.2 mmol) of 4-methylmorpholine, 1.77 g (8.12 mmol) of EDCI and
1.10 g (7.91 mmol) of HOBt are added. 919 mg (7.91 mmol) of N,N-di-
methylaminobutylamine are added, and the reaction mixture is stirred at
room temperature for 18 h. The reaction solution is evaporated, the
residue is taken up in ethyl acetate, and the mixture is washed with 1 N

NaOH and saturated NaCl solution. The organic phase is dried over



10

15

20

25

30

35

tracted with 3 x 100 m of dichl oronethane, and the
conbi ned dichloro 10 net hane phases are dried over

sPghbiEnasdsd at e and evaporated to dryness.  Thepgfiffoso03696
product is purified by colunnaggronatography on silica

gel. The product is dissolve n met hanol , et hereal
hydrochloric acid is added, and the mxture is
evaporated to dryness. The salt is crystallised from

et 4, Sl LT evabblatéd SHhuPbfudd By aLaL oRaA Further

246@1h(ﬁ$lfurtﬁér&)lﬁrlﬂeuilonHPLC Rt = 2. 80 mn (net hod C)

1 d : 8.868 (SB, 1 7.594 (D,
[E%zﬂ% Rz 1 5 A roeBodd). i 0. 7 Les (M 28y
5. o6 (D, 1 H, 6.499 (SB, 1 H), 4.981 (S, 2H), 3.888

- 3.218 (M 6I—I) 3.153 (D, 4H), 2.821 (SB, 3H), 1.857
(SEStepZH) The foll ow ng conmpound i s prepared

030 e S S L S oD

2oéﬂfbﬁeﬂzﬁ@éﬂ}@pzﬁ§%/%do3@@‘éﬁﬁ?’i€%?-%anp i)

pre‘ﬂﬂaNngPNtsogs,am ppm): 8.24 (2H, 8% 8.81 (1H, ; 8.51 (1H, o) 8.38
A Gir g PR P T o o8 TAR o B A 2 o). 3.8
anakQgatnbystd, 811 %), bUd &‘M,@, ?.%%e(ﬁﬁ, t)’}“ﬂ'.@? Y218, i) 9.47 (2H,

m).

Example 21

The preparation of 5-methyl-3-[3-(3-methyl-6-oxo-6H-pyridazin-1-yl)-
benzyl]-3H-oxazolo[4,5-b]pyridin-2-one ("A143") is carried out analogously
to the following scheme:

Qe o O
s8a¥!

" A143"

Step a:

Reaction of 5-methyl-3H-oxazolo[4,5-b]pyridin-2-one with (3-iodophenyl)-
methanol under Mitsunobu conditions gives 3-(3-iodobenzyl)-5-methyl-3H-
oxazolo[4,5-b]pyridin-2-one; ESI: 367 (M+H).
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O cl' 010H N cl / a0l / O 15b) HCI'" OOI"
OH 20 "Al41" Step a: Preparation of ethyl

r o- 2- oxobenzoxazol - 3-yl net hyl ) pheny
o&ﬁééﬂgﬁgy“g 25 300 ng (1.09 mmol) of HIT/EPZOOS/OO?:G%

3- (3-ami nobenzyl ) - 6- chl or o- 3k béhzoxazol - 2-one are
suspended in 3 m of dichloronethane and 115 pl (1.42
nmol ) of pyrl- dine. 124 pl (1.09 mml) of ethyl

chl qu formate are subsequently added, and the
m xt s stirred at roomtenperature for 30 m nutes,

dur 1?4)3'rﬁ‘@ (a\foeqﬁn@n%f%bpém)%ara@ frerrﬁg(o Eh%mdgtéfr;ﬁ)twszum

diluted with dichloro- nethane, washed
hy draachboatecarat 1 t regh (D. O&emmwl)tdﬁ mwoxyqinn@me mdded to a

"o e el s FRECHTPERE) 57 o CratbBeRAmaR ety SHGazolo-

5’:” gﬁ'ﬁlﬁiﬂgﬂﬂmhg{jo?%%dsgﬁagn%g ﬁﬁ%{:ﬁ!?’éﬁs -y rilEkiR: 3(2H)-

PCTIaErR2i003 00 @8 CIGF, andthe ®ixdprebis Haadedahd 2OTC fdr 24 hours. The

N-[3 6-chl aoro- 2: en oxaz t hyl ) phen

™ LirmacigT M S ARt | bEeaied R Staris sobfion

et ydnc\biht 48etad fePadda OMRNRREREA pravipitaRs f%)ﬁlt)e'red off with

phenyl | oxal am nate are suspended in 20 m of ethanol

133 spiction, washedwjth water and dried. The residue is boiled in ethyl ace-
tate, filtered off with suction and washed with ethyl acetate. The residue is

dried in vacuo, giving "A143", ESi| 349 (M+H).

Example 22

The preparation of 5-methyl-3-[3-(5-methylpyridin-2-yl)benzyl]-3H-oxa-
zolo[4,5-b]pyridin-2-one ("A144"} is carried out analogously to the following

scheme:;
\/@\B + Br Step a:
_— = HO
(OH}), I N\
Step b:
"A144"
Step a:

92 mg (0.08 mmol) of tetrakis(triphenylphosphine)palladium are added
to a suspension, kept under nitrogen, of 849 mg (4.0 mmol) of tripotas-
sium phosphate, 344 mg (2.0 mmol) of 2-bromo-5-methylpyridine and

304 mg (2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 mi of
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of N, N-di net hyl et hyl enedi am ne are added, and the
mxture is stirred at roomtenperature for 48 h. The

woeoemssie s filtered off with suction, wasperErtohs003696
et hanol and then with ether _a?ﬂ%glri ed. The crude

product is 10 suspended in ne nol, and et hereal
hydrochloric acid is added, during 9 which a virtually
clear solution forns briefly, fromwhich the salt

| MBEkanchRi M Al olateh | érﬁﬁtﬁyh)&ﬁ@ i8- he-ﬁﬂﬁi Bf ﬂfé' t&blhﬁ&lﬁ* stir-
is filtered off with suction, washed with a

rretr}r@fmr 1§r’mburs1 sFhavreastiontnixturads dnoled togbomtgnmatuge
15 of d hl d 417 L
i pgtioned BEhEen Chls g Py doetnlenTheERRE Phsse
PPAriedlévet &bdium sﬂih’&t’e &1(98%;5&&6@, lhd the f84id(iMis cRidma-
7.617 (D, 1 H), 7.373 (T, 1 H, 7.266 (M 1 H), 7.196
( Mtographed. @6a s{lisa-get colin m(ﬁh&ﬁchl@mmeﬂh)ane&n&tk@nptras

25@4“%”‘7% et Ay et g dl e B Bhital 9!
200

[ 4, 5-b] pyri di n-3-yl net hyl ) phenyl ] pyri ni di ne- 5- car boxami
de ("A142") is car- ried out analogously to the
fo oW ng schenme: 30 35 WO 2008/ 148449

508/ 003696 -129 th \ ( p~~HMN I OH N a:

5 R

> ﬁeagdﬂ(ogﬂ-:éfgﬁdgorﬂgthg%dyndhn ? WhefVifriethanowith Mﬁ?ﬂl

2- (cBaaphidbybipytidingheny upder Mifsdnoku Sooditions gives the
desired 5-methyl-3-[3-(5-methylpyridin-2-yl)benzyl]-3H-oxazolo[4,5-b]-
pyridin-2-one, ESI 332 (M+H).

5-Methyl-3-(3-pyrimidin-5-ylbenzyl)-3H-oxazolo[4,5-b]pyridin-2-one
{("A145") is prepared analogously:

%
L Q/

"atas ¢ 0O
=

A\ /

Example 23

The preparation of 5-methyl-3-[3-(4-piperazin-1-ylpyrimidin-2-yl)benzyl]-
3H-oxazolo[4,5-b]pyridin-2-one ("A146") is carried out analogously to
the following scheme:
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late is dissolved in 40 M of THE and 4 nl of water,

and 372 ng (15.5 mmol) of lithium hydroxide are added.
mxture is 20 refluxed for 4 h. T ™ |

9&%@@2{#& renmoved by distillation, the sol u- IEEOPSS%OM%

adjusted to pH 5 using 1 N HG13&nd the solid is

filtered off with suc- tion, dried in vacuo and reacted

further directly w thout furt her purification. ESI:

231 (MtH); Rt = 1.98 min (nmethod B). 25 Step b: 1.4 g

(6.08 mmol ) of

2- (3- hydroxynet hyl phenyl ) pyri m & ne,5-carboxylic acid

are di ssglved in 8 m of TH jﬂ\% of DWF, and 1.36
\erEEEE;; of %- nethylig:BEOIQne, 1.77 g (9.12
.91 Mol ) of HOBt are
added 919 (7 ‘01 1)) of N Ndi-
met hyl am nobutyl am ne are added, and the reaction

m xture is stirred q roomtenperature for 18 h. The

reaction sol ution? evapo the residue is taken
up in ethyl acetatey and th/gm ture is washed with 1 N

35 NaCOH and at ed The organi ¢ phase
is driedHoye 49 PCT/ EP2008/ 003696 -130
sodi um sul fate an | e apor at ed. The crude product is

reacted further out further purification. ESI:
329; HPLC. Rt = 1.81 min (method B).. 5 Step c:
Reaction of the stalting materi M t sunobu

reaction a ' above, ' "Al42"; ESI.. 461
(MHH) ; RL/E;gtggkﬁ? Ol’(’nethod B) : CEH@F bi n
ppm: 9. 24 HHs);[8.81 (1 H t); 8. H s); 8.38

10 (1H, d); 7..6 d); 7.54-7. ﬁ% 7.06_(1H
d); 5.14 (2Hs 9 (super i ,\m’z)@
(3H, s); 2. 57 (2H, , /15

Exanpl e 21 The&pr ep @
5-nmet hyl -3-[3-(3-neth 6- 0x0- 6H pyri dazin-1-yl)-
benzyl ] - 3H oxazol o[ 4, 5- Blgyri M 2-gne ("A143") is

carried out anal ogousl U_< !

A catalyst solution prepared by reaction of 56 mg (0.08 mmol) of bis(tri-

Step a:

phenyiphosphine)palladium(ll) chloride and 3.0 mg (0.08 mmol) of sodium
borohydride in 0.4 ml of THF at 55°C is added to a suspension, kept under
nitrogen, of 849 mg (4.0 mmol) of tripotassium phosphate, 588 mg

(2.0 mmol) of tert-butyl 4-(2-chloropyrimidin-4-yl)piperazine-1-carboxylate
(prepared as described in WO 03/104225) and 304 mg (2.0 mmol) of
3-hydroxymethylbenzeneboronic acid in 12 ml of dioxane and 1 mi of water.
The reaction mixture is stirred at 97°C for 18 hours. The reaction mixture is
cooled and partitioned between water and ethyl acetate. The organic phase
is dried over sodium sulfate and evaporated, and the residue is chromato-
graphed on a silica-gel column with dichloromethane/methanol as eluent:
tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-4-yl]piperazine-1-carboxy-
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20 to the followng scheme: ai: N~~O+HOI_ Il I - N
~ H25\ I\ H " Al43" 30 Step a: Reaction of

SwitEdobs/ 4sedg 0xazol o[ 4, 5-b] pyri di n-2-one with  pCT/EP2008/003696
(3-1 odophenyl)- net hanol under t sunobu condi ti ons

gi ves 3-(3-i odobenzyl)-5- met RYP*3H 35
oxazol o[ 4, 5-b] pyri di n-2-one; ESI: 367 (MtH). WO
2008/ 148449 PCT/ EP2008/ 003696 -131- Step b: 14.3 ng

(0. e odi de, 76 ng (0.55 mml) of
pot %gglgg?ge)lgg]}ggﬁg@erzgrl]??gl ng (0.08 nmol) of

8- hydroxyqui noline are added to a 5 solution of 184 ny
(O.g? ol ) of 3-(3-iodobenzyl)-5-nethy|-SFLoxazoIo-
rrEgridin 2-one and 55.1 ng (0.5 mml) of

[ , 5=
6-
i o g0 pEZ Rt disoRiEpyl d7oiarbBhy i arePiqd™® a solution
m xofi144 insg €. Baaminbt) of d)erlt butyhd -[20@%- imadrexyra e thylpheiny|)pyrimidin-

I d h d. The
or eAnyiPiherazhe - Amomiaie 7 oA o SiRg) 8h5 TTRHEH-oxazolo-

t
Ace L PEIGCARD She §Ad AAmb 16 82 IS fiRetigRomihine in 3 mi
et hgf THEe Theaeadtion midurkis stisreddati redni temperaturedor 18 dours. The

o nEVHIS B.gvAROsHEr HJR S50 FRRGE o1 QEIHIGHTEPIRH A Siica-gel
éﬁL %@gﬁ‘s R dicbiorsefipfemdhdtolas SueBE AR .,
Step c:
1.3 ml of 4 N HCl in dioxane are added to a solution of 70 mg (0.14 mmol) of
tert-butyl 4-{2-[3-(5-methyl-2-oxooxazolo[4,5-b]pyridin-3-yImethyl)phenyl]-
pyrimidin-4-yl}piperazine-1-carboxylate in 1 ml of dioxane, and the mixture is
left at room temperature for 18 hours. The reaction mixture is partitioned
between water and ethyl acetate. The aqueous phase is adjusted to a pH of
14 using 1 N NaOH and extracted with ethyl acetate. The organic phase is
dried over sodium sulfate and evaporated, giving "A146" as the hydrochlor-
ide; ESI 403 (M+H).

Example 24

The preparation of 5-methyl-3-{3-[5-(1-methyl-1H-pyrazol-4-y|)pyrimidin-
2-yllbenzyl}-3H-oxazolo[4,5-b]pyridin-2-one ("A147") is carried out
analogously to the following scheme:
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HHZ 25 Step b: / N~ I | N"A144" HO 30 Step a: 92 ny
(0.08 mmol ) of tetrakis(triphenyl phosphi ne)pall adi um
to a suspension, kept under nitroge f

3&82§&6 ) of tripotas- 35 sium phosphate, ggzﬂ%ﬁﬁé%mmgﬁ

0 nmmol ) of 2-brono-5-net hyAgHri di ne and 304 ng (2.0
nnol) of 3-hydroxynet hyl benzeneboronic acid in 12 m of
WO 2008/ 148449 PCT/ EP2008/ 003696 -132 di oxane and 1 mi
of water, and the m xture is heated at the boil with

stir- ring for 18 hours. The reaction e is cool ed
to roge~epperature andNartitioned aFﬁQter and
et hyl organi ¢ hase is di um
sul f.a enat ed Ble_xesi due |s c
tographed oM-a ca-gel Tolu yﬁfh

di chl or onet hanekndt hanol as :

| as yello sh

[ 3- (5- et hyl pyri di
oil; ESI 200. 10 p
[ 3- (5-net hyl pyri di yl) phenyl ] met hanol with \
5-met hyl - 3H  oxazol o] #gp- b] pyri di n-2- one uftgda7" /
M t sunobu conditions gives the desired

5- et hyl - 3- [ 3- (5- met hyl pyri di n- 2-yl ) benzyl | - 3H oxazol of |
4,5-b] 15 pyridin-2-one, ESI 332 (M+H).

5- Met hyl - 3- (3-pyri m di n-5-yl benzyl ) - 3H oxazol o[ 4, 5- b] py

8 016 e Pt S BB ARSI i 88 g

(0.08 mmol) of bis(triphenylphosphine)palladium chioride are added to a

V!
b: 9 Reaction of

solution, kept under nitrogen, of 397 mg (1.00 mmol) of 3-[3-(5-bromo-
pyrimidin-2-yl)benzyi]-5-methyl-3H-oxazolo[4,5-b]pyridin-2-one and 229 mg
(1.10 mmol) of 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yt)-1H-
pyrazole in 10 ml of 1,2-dimethoxyethane, and the mixture is stirred at 80°C
for 18 hours, during which a grey precipitate forms. The reaction mixture is
diluted with water and filtered. The residue is chromatographed on a silica-
gel column with dichloromethane/methanol as eluent, giving "A147", ESI:
399 (M+H).

Example 25

The preparation of 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-5-(1-methyl-1H-pyrazol-4-yl}-3H-oxazolol4,5-b]pyridin-2-one
("A148") is carried out analogously to the following scheme:
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~Cr 25 ~~ O~ "Al45" N 30 Exanple 23 The preparation

O{v0 2008/148449 , , L PCT/EP2008/003696
5-met hyl - 3-[ 3- (4- pi perazin-1-y rimdin-2-yl)benzyl]-
35 3H oxazol o[ 4, 5- b] pyri di n- Z- " ("A146") is carried

out anal ogously to the follow ng schene: WO

2008/ 148449 PCT/ EP2008/ 003696 -133 /I/~~~ + rNJ~0O~\

HO - ~\(O—I)2CIT\/INJ5N~\a) rNO~- HO\ | | NJ
10 N~ ~Ob) ~O"A146" NH 151 c- NH N 20 Step

a: Ac st solution prepared byNyemgtag of 56 ny
bis(tri henyl phospfl ) adiun(11)
0 ny (g%‘ﬁhmn of sodi MwéZ
in®.4 n 5C is addgdjto a

(0. I
oF 5 -
under nitrygeN—of 849 ngy (% 0 mmol)
hosphate, 5 mg (2.0 Mo

chl ori d& &
bor ohydri d
suspensi on,
of tripotassi
tert-butyl

4-(2-ch|oropyri 'd|n 4-yl) pi perazi ne-|-carbsgey ate
(prepared as i bed in WO 031104225) andf304 1%&,0
mol ) of 3-h ymet hyl benzeneboroni ¢ ge&T i n 1
of di oxane and m oflmater

O A

425 mg (2.0 mmol) of tripotassium phosphate trihydrate and 56.2 mg

(0.08 mmol) of bis(triphenylphosphine)palladium chloride are added to a
solution, kept under nitrogen, of 484 mg (1.00 mmol) of 5-bromo-3-{3-[5-(3-
dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-3H-oxazolo[4,5-b]pyridin-2-
one and 229 mg (1.10 mmol) of 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole in 10 ml of 1,2-dimethoxyethane, and the
mixture is stirred at 80°C for 18 hours. The reaction mixture is diluted with
water and filtered. The residue is chromatographed on a silica-gel column
with dichloromethane/methanol as eluent, giving "A148", ESI: 486 (M+H).
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The reaction mxture is
WHRIOBEB4EY hy| acetate. The organic phase
over sodium sul fate and evaportizd,
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18 hours.

cool ed and partitioned hetween
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and the residue is
colum with
uent: 35 tert-butyl

4-[ 2- ( 3- hydr oxynet hyl phenyl ) pyri m di n-4-yl ] pi perazi ne-1

- car boxy WO 2008[148449 PCT/ EP2008/ 003696
oS Y EkSaro) s

sol

uti on

-134- |l ate

SI 371. Step b: 5 118 ng (0.582
azodi car boxyl ate are added to a
of 144 ng (0.388 mml) of tert-butyl

4-[ 2- (3- hydr oxynet hyl phenyl ) pyri m di n-
4- yMefikiraseinhuitiont ar boxyi ate, 87 ng (0.582 nmol ) of

5 5. 3H oxazol o- [4,5-b] pyridin-2-one and 153 ngy
(Oﬁgggm%ﬁnl) of triphenyl phosphine in 3 mMl of THF. The
react cempouxd ure|is sig;gred at| roomtenperature for 18
hours. The 10 nixt%r? i S evaporated, and the residue is
chr prat Q¥f-aphed on(EI&EMEa-gel col urm with
di chToroget hane/ jret hanpl as eluent; ESI 503 (M+H). Step
c: 151 3 m of 4 NHC in dioxane are added to a

10 sol uti onAdt 70 ny (0.8 mol) bf tert-butyl
4-{2-[3%§?rnethy —2-OxXpoxazot o[ 4, 5-b]pyrid
in-3-ylnethyl)p henyl]-
pyrim di'A44-yl } pl perazhne- 1- carboxylate in 1 nm of
dioxaﬂemA“ﬂd thermxture—+s—+eft at roomtenperature
for|18 hours. The reaction mxture is partitioned 20
bet ween"m@&t er and et hyA acetate. The aqueous phase is

15 adj usteg to—apHof—34using—1 N NaOH and extracted
with eth§? acetate. THe organic phase is dried over
sodi um spkt at e and evagporated,| gi ving "Al46" as the
hydrochlor- ide; LESI 403 (MeH). 3 25 Exanple 24 The
preparatf8n of 5{methyt-3-{3-[5-(1-nethyl-1
H pyrazedgh-yr )y pyrim dimn-
2-yl]benzyl } - 3H oxazol o[ 4, 5-b] pyri di n-2-one ("A147") is

og car i edAUt’” 30 anal ogoisly to fhe follow ng scheme: 35
WO :200841&_{-‘28449 PCT EPZA)OS/ 003606

"A13" A
"A14" A
!IA15" A
25 "A16" A
"A1T" A
IIA18II A
I|A1g" A
"A20" A
30
l|A21I| A
NA22" A
IIA30II A
"A31ll A
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10 425 ng (2.0 mmol ) of tripotassi um phosphate

trihydrate and 56.2 ng 15 (0.08 mol ) of

bi‘%ci%ﬂplﬁf?éﬁ/l phosphi ne) pal | adi um chl ori de are A EP30gR/003696
a

sol ution, kept under nitrogEif-of 484 ng (1.00 mmol)
of 5-bronmo-3-{3-[5-(3- d

i met hyl am nopr opoxy) pyri m di n-2-yl ] benzyl } - 3H oxazol o[ 4
, 5-b]pyridin-2- one and 229 ng (1.10 mmuol) of

1-methyl -4-(4,4,5,5-tetranethyl -1, 3,2 20

di oxaborol an-2-yl)-1H pyrazole in 10 m of

1, 2-di net hoxyet hane, and the mxture is stirred at 80C
f or The fotlowimg Stmnpleactiatertomedicaenernstsdi | uted with
water and filtered. The residue is chromat ographed on a
silica-gel colum wth dichloronethane/ net hanol as

el u i VANg.. ALAR" . ES|: 486 (MrH). 25 30 35 WD

200%&%9%%1’?@%@0"&!? 03696 -137- Phar macol ogi cal

data Met kinase inhibition 5 Table 1 Conmpound | C50

No. (cell. assa% "Al" A 10 "A2" A "A3" A "A4" A .

» a5A gplutiop of AVY g of g agtive ingredient-gfdihe formulad-ang 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.
Example B: Suppositories

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

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula i,
9.38 g of NaH,PQ, - 2 Hy0, 28.48 g of NazHPO, - 12 HyO and 0.1 g of
benzalkonium chloride in 940 ml of bidistilied water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.
Example D: Qintment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
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20 "Al 1" A "Al12" A "A13" A "Al4" A A15 A 25 "Al6"

Awo 2%37148&9 ‘A8 A "AL9" A "A20" A 30 "A21’ Pcﬁ'lﬁpzoosfoosﬁ%
"A30" A "A31" A 35 "A32" A "A33" AW

2008/ 148449 PCT/ EP2008/ 0036961 I38- "A34" A "A35" A
"A36" A "A37" A5 "Ac4" A "A66" A "AG7" A "A76" A
10 "A79" A "A82" A "A87" A "A92" B

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

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

Example F: Dragees

Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

Example G: 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-

tains 20 mg of the active ingredient.

Example H: Ampoules

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

10 mg of active ingredient.
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"A93" B 15 "A95" B "A96" A "A103" B 20 I1C50: 10 nM -
3 10M=B >10mMM =C 25 30 35 WD 2008/
é%#ﬁgéﬂd%@$003696 -139 The foll ow ng exanplesaégﬁgﬁg&mmmgﬁ
to nedicaments: 5 Exanple A:14hjection vials A
solution of 100 g of an active ingredient of the
formula | and 5 g of diso- di um hydrogenphosphate in 3
| of bidistilled water is_adjuysted to pH 6.5 10 using
2 N hydrochloric acid, st BPE‘#’MW‘&% transferred
into injection vials, |yophilised under sterile
condi tions and seal ed under sterile conditions. Each
i njecti ' ' of active ingredient. 15
Exéﬁplé§ggmgghgggrpg#?€gé%?ﬁixture of 20 g of an active
ingredient of the formula | wth 100 g of soya
| ecithin and 1400 g of cocoa butter is nelted, poured
into noulds and 20 all owed to cool. Each suppository
contains 20 ng of active ingredient. Exanple C
Solution A solution is préparedOfrom1 greof an active

i ngredi ent of theRr$orp I, 25 9 38y of NaH2PO4 - 2
H2O, 28.48 g of NagBRO4 X\ 12H0 ahd 0.1 g of

benzal koni um chl or Ede-i n 940 1 stilleld water.
The pH i s adj ust Op'=E 8, and\thexsqlution is nmade up

to 1 1 and sterilised by irr iaF%)zon.
can be used in the form of e drops.

in which

This solution

E, E', E", E" each, independently of one another, denote C or N,

R1, R? each, independently of one another, denote H or A,

R' and R? together also denote (CHy),, in which 1 or 2 CH;
group(s) may be replaced by O and/or NH,

R® denotes H, (CH,),CONH,, (CH2),CONHA,
(CH2).CONAA', A, COA, OH, OA, CONH(CH2)mNH_,
CONH(CH_2)mNHA, CONH(CH3)NAA', CO(CH2)mNH3,
CO(CH2)mNHA, CO(CH2)mNAA', CO(CHz)mHet,
CH(OH)A, CN, Het, Hal, CONH{CH_),NA-COOA,
SOA, NH(CHz)mNH2, NH(CH2), ,NHA, NH(CH;)mNAA',
(CH2),COOH, (CH3),COOA, O(CH2)mNH,,
O(CH2)mNHA, O(CH2),NAA', OHet, N=CH-NAA',
N=CH-NHA, N=CH-NH;, O(CH;)nHet, O(CH,),»OH,
O(CH2)mOA, SO2(CH2)mOH, OCH(A)CH Het,
OCH2CH(OH)CH;NHA, OCH,C(AAYCHNAA!,
OCH;CH(A)CH2NAA', OCH,CH(OH)CH,0OH,
O(CH2)mCONAA' or O(CH;)COHet,

R¥ denotes H or Hal,

R* denotes Het', NHCOOR® NHCONHR?,
NHCOCONHR?®, NO; or NHCOA,
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Exanple D: G ntnent 500 ng of an active ingredient of

t W foog/masghe | are mixed with 99.5 g of 35 VasadmweEr2008/003696
under aseptic conditions. WO 21()98/ 148449

PCT/ EP2008/ 003696 - 140- Exanpl € E: Tablets A nmixture

of 1 kg of active ingredient of the formula I, 4 kg of

| actose, 5 1.2 kg of potato starch, 0.2 kg of tal c and

0.1 kg pzl“ magnesi denste@MJredls pressed in a
conventignal npnner to give tablets in such a way t hat

each tﬁf’ola@ld Ront degathenalgg denole NHEONKr edi ent .

to Bxanfle E and oBoBR /A e lE SRR RV aRN AN e

manner with a coagq:pig) ~Metsucrose, potato starch, talc,
traga- canth and 15 Exanple G Capsul es 2 kg of
acti ve Hefredi ent denotesed Msmen|ok bicyglie satwated.u vasaturted or

Such 5 vay that eAcnaly BateOeiE RAUARC! 857, TARHor'S

active ingredient atdag@"Rhights uﬁ@@@éﬁt@@d@' rﬁa?%b%bﬁ@- @fi- or
1 kg of active ingredient of the formya I_.in 60 0

bidistilled watetrisubsiituded by Hall Ae N(Ra)I.SNQQIGN COOR®,
i aoulcs. | BRSNS uARh RS, SN Bion.
oD hsass. i ESIERHTEOANSONID, BHERCOR, =5, -
Conpounds of the FdAandior =0 (carbonyl oxygen),
Het' denotes a monocyclic aromatic heterocycle having 1 to
4 N, O and/or S atoms, which is unsubstituted or may
be mono-, di- or trisubstituted, in each case independ-
ently of one another, by R,
R® denotes H or A,
A A each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by OH, F,
Cl and/or Br,
and/or in which one or two CH, groups may be
replaced by O, §, SO, SO; and/or CH=CH groups,
or

cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4,

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

and, if R® is bonded to E' and R® is bonded to E",
R®and R® together also denote CH=CH-CH=CH,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
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50::jo/R4A 10 RL R R4 inwhich E, E, E', E'" each,

ivodenRndgns! y of one another, denote C or N, il.éT,lﬁho(,%mﬁ%
each, 1 ndependently of one an er, denote H or A

and R2 together also denote { yp, in which 1 or 2 CH2
group(s) may be replaced by 0 and/or NH, R3 denotes H,
(CH2) nCONH2, (CH2) nCONHA, 20 (CH2) nCONAA', A, COA, OH,

OA, CONH( CH2) mNH2,  CONH( CH2) mNHA, CONH( CH2) nNAA'

CQ(CH2) mMNH2, CQO( CH2) m\NHA, CO( CH2) nNAA' , CQ( CH2) nHet ,
CH(ZH) ACoiouhigé actndingONEIath2) imNARiCRDA,  SO02A,

NH( CH2) oNH2, NH( CH2) n\HA, NH( CH2) nNAA', 25 ( CH2) nO0QH

( CH2) nOBOA; O(CHZ% HndepepdepyRi-pne epetter ndgoote unhsanched

0 G2y mon s0o( GO TR P g Ao, €7E) TR

OCH2 CH( OH) CH2NHA, in @B APH) dtbiisAhay be@@b%léd@@l&ll\%nd/or
OCH2CH(O—|)CH20—I O(CH2)rrCO\IAA or O(CH2)rrCO—|et
denotes H or Cl35 R4 denotes Het' NHCOORS5,

Yy, YT R, S\ 080 M G

RA" t OqﬂidWthr@cb@@né@me@ecﬁiHmMm@%lﬂ@m #eréof in all ratios.
(CH2) M\NH2, (CH2) MNHA, (CH2) mNAA" or 5 (CH2) nHet, Het
denotes a nono- or bicyclic saturated, unsaturated or

3. Compounds according to one or more of Claims 1-2 in which
Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N, O and/or S atoms,
which is unsubstituted or may be mono-, di- or trisub-
stituted by A, pyridyl and/or =0 (carbony! oxygen),
and pharmaceutically usable derivatives, solvates, saits, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

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

Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperaz-
inyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
zolyl, thiazolyl, thienyl, furanyl, pyridyl, 1-azabicyclo-
[2.2.2]oct-3-yl, pyridazinyl, dihydropyridazinyl or pyra-
zolyl,
where the radicals may also be mono- or disubstituted
by A, pyridyi and/or =0 (carbonyl oxygen),

and pharmaceutically usable derivatives, solvates, salts, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
E denotes C or N,
E'E", E" denoteC,
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aromati c heterocycle having 1 to 4 N, 0 and/or S

ayQRBos/ 1M 1S unsubstituted or may be nono-, pdi/EPRNS/003696
trisubstituted by Hal, A OR6 (R6) 2, NO2, CN, COOR6,
10 CON(R6) 2, NR3COA, NR6S@A',‘I 2N(R6) 2, pyridyl,

S(O m\, NHCOOA, NHCON(R6)2, CHO, COA, =S, =NH, =NA
and/ or =0 (carbonyl oxygen), Het' denotes a nonocyclic
aromat i ; ' Ot

tom, 41 EhrRREEatr e betfatiis, 4pbatcs, 38l Aauomers
t ri subsdrid steesbisomersaihlerecfs incudiey enitturestheyeoffin @ligatios.
another, by R3, R6 denotes Hor A 20 A A each,

i ndependently of one anot her, denote unbranched or

at oe. reoipE¥hap ARy e B AiEEs of G5 b,
i n whi dR” one or tdemo@$Hgnetivg, ethyl, ipeopy bisopropyt dulitylyor tert-

0, S, SO s an%‘or CH=CH groups, or cyclic alkyl
having 3-7 C ato ,tVL Hal denotes F, C, Br or I, 30 m

denot e . v O I

Genot e Phamiacytigain usHIE By diek, sojvaterd kafls, tatomers
R3, i s drahstertedisornérs thabedt3irmhdimp miktages thereof inall ratios.
denote CH=CH CH=CH, and pharmaceutically usable
derivatives, solvates, salts, tautoners and

2117+ oG BbRps AR Hnd B ol 5t B B RS
Conpourfds accor didemotes ClariNn 1 in which A A each,
indepenéj'entl of one anot her, denote unbranched

,E",E"™ denote C,
R, R? each, independently of one another, denote H or A,
R® denotes H, (CH2),CONH>, (CH2),CONHA,

(CH2),CONAA', A, COA, OH, OA, CONH(CH;)mNHz,
CONH(CH2)mNHA, CONH(CH,)mNAA', CO(CHZ)mNH;,
CO(CHZ)mNHA, CO(CH2)mNAA', CO(CH2)mHet,
CH(OH)A, CN, Het, Hal, CONH(CH,)nNA-COOA,
SO.A, NH(CH2)mNHz, NH(CH2)mNHA, NH(CH2)mNAA,
(CH2),COOH, (CH2),COOA, O(CH2)mNHs,
O(CH2)mNHA, O(CH2)mNAA', OHet, N=CH-NAA',
N=CH-NHA, N=CH-NH,, O(CH2)mHet, SO2(CH2)mOH,

O(CH2)mOH or O(CH2)mOA,

R¥ denotes H or Hal,

R* denotes Het', NO,, NHCOA, NHCOOR®, NHCONHR®
or NHCOCONHR?,

R* denotes H or Hal,

R*and R*  together also denote NHCONH,

R® denotes A, (CHz)mNHz, (CH2)nNHA, (CH2)mNAA' or
(CHy)mHet,

Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperaz-

inyt, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
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5 or branched al kyl having 1-10 C atons, in which 1-7 H

a e replaced by OH F and/or d, and
pmg@ﬁ"?gcal l'y usable derivatives, solvates, "GI/FE008/0036%

tautoners and stereoi soners -t eof, including
m xtures thereof in all ratios. 10 3. Conpounds
according to one or nore of Clains 1-2 in which Het

denotes a nono- or bicyclic. saturated, pynsaturated or
aromatic heter ocy@g’lvﬁéﬁzﬂg’hfﬁ%‘yg fﬂ[a”GHaWHﬂ)ﬁ'r ?Sf?zé\'oms,

15 which is unsubsgfd 1 < - s 4o
trisub stituted b?%‘%@%‘%@’?@%ﬁ@r@g&&ad?l't}’é’rfgf’y”daz'”y' of
oxygen), and phampyezlylj cal | y usabl e derivati ves,

sol vates, salts, tautopers .and stereoi soners therepf,
i ncl udi ng ni xt ur e¥ F%ﬂ%o&aq'%r?%mayr%lﬁp&@_ mobg- Qr distbstituted

Conpounds accor di rbgl%gp{;@lm 2R d/SPLES) g%r%m@y&el%l n

whi ch Het denotes nyl, pyrr

nor phol Het4- yI | pdeeotes-2-iom3-funtl, 3- ox 8xbiengl, M-,32-ydr, 3-pyrrolyl,
i mdazolidinyl, oxazolyl, oxadia- zolyl, thiazolyl,
thienyl, furanyl, lpyéi GyPr S10ugaznldy it 3-24 or S-pyrazolyl, 2-, 4-
[2.2.2)oct-3-yl, ri_[gfazz' la di r: j-glazh nyl thi
pyra- zolyl, vvherg)Ytshe rg&x’c?él‘g ﬁl};é Ig%%iqgg’ im)ﬁo_o?gthlazolyl,

di substituted by 3A 4-pyrr-ihothiandlyh2- =B- drcdphadyl| 2-, 4-, 5- or
oxygen), 30 and pharnmaceuti ca%lo,tygusa |l e derivatives

sol vates, salts, ORXBREIY. b {8ZPkd stner ©-Yhdebitriazol-

including m xtures_thereof . in_ &l ' ~ 5
according to one glr’ %DE)EO%MEII ?Fr‘?s{e??‘ZBﬁ’h 1\)\??0%%% or
denotes C or N, BEb-yl B2 4&6xadierai3s of-5) L8 AShIAR4AS-2- or
PCT/ EP2008/ 003696 _- 144 and, pharmaceutijcal |y usabl e
derivatives, sol va?¥b, 1.34rthigdiazghdmers-yl, ‘hé,B—thladlazol-4— or

th ler fgit isgg?r s thersol .3 i Bl inrsh WRsidIeE&H of Which is
unsubstituted or mono- or disubstituted by A,
O(CH2)mNH2, O(CH2)mNHA, O(CH2)mNAA', Het, OHet,
N=CH-NAA', N=CH-NHA, N=CH-NH,, O(CHz)nHet,
OCH(A)CHzHet, OCH,CH{OH)CH;NHA,
O(CH32)mCOHet, O(CH2)nCONAA',
OCH2C(AAYCH,NAA', OCH,CH(A)CHoNAA',
OCH,;CH(OH)CH,0OH and/or CONH(CH,)NAA',

A A each, independentiy of one another, denote unbranched

or branched alkyl having 1-10 C atoms,

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

Cli,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4,
n denotes 0, 1, 2, 3 or 4,

and, if R® is bonded to E' and R® is bonded to E",
R®and R¥ together also denote CH=CH-CH=CH,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.
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5 6. Conpounds according to one or
i wordDos/iMsR® denotes H, et hyl,
i sopropyl,
usabl e derivati ves,
st ereoi sonmers thereof,

all rat

of Cainms 1-6 in which
denote C, 15 Rl, R2 each,

buty

i 0S. 10

nore of Cains 1-5

et hyl, propyl, PCT/EP2008/003696
| or tert- but_yf « and pharnmaceutically
sol vates, salts, tautoners and

i ncluding mxtures thereof in
7. Conpounds according to one or nore
E denotes Cor N, E, E', E"

i ndependent|y of one anot her,

dendt e Boonpoyndsrascoediog de QainT tHEglacieniHzom Hp @y PLEONHA,

( CH2) nCONAA' |

A, COA, OH, OA CONH(CH2) mNH2,

CONH( CH2) mNHA,  CONH( CH2) mNAA' ,  CO( CH2) mNH2, 20

O CH2) MNHQp OO CH2) MNAAT O SRR bnd/doremd A OV
Het, Hal , _CONH(CH2) mNA- COOA,  SOPA, NH( CH2) niNH2,
NH( CH2) NNBAT" NH( GHYY-MetiayIpipetit) Tngiiirbipy | [BHBEYmetmky-2-oxobenz-
O CH2) MNH2,  Q(|CH2) m\HA, ,
0 25 NECH NHA, N=CH NH2, &%thﬁ??@&%&}f%ate
Q(CH2) nOH or Q(|CH2) mOA, R3, dgnotes H or Hal, R4
denotes Het', NO2, NHCOA ONHCOORS, NHCONHIRS 30 or
NHCOCONHRS, R4, | denot e andj|R4' toget her
al so denot e NHCONH, 3 , W%
(CH2) MNAA" or 35 (CHR Het denotlds pi per| di ny1\/
pyrrolidinyl, nporpholifp-4-yl, piperaz- inyl, N
1, 3-oxagol i di n-3-yl ,-i0Om dazol i di nyl, oxazol yI , oxadi a
WO 2008/.148449 PCT/ EP2008/ 003696 - 145
"B1" 3-(4-Methylpiperazin-1-yl)propyl [3-(5-methyl-2-oxo-
oxazolo[4,5-b]pyridin-3-ylmethyl)phenyljcarbamate
"A2" 3-(4-Methylpiperazin-1-yl)propyl [3-(5-chloro-2-oxobenzoxa-
zol-3-ylmethyl)phenyllcarbamate
K\N/
\m j]/o\/\/N\)
"A3" 3-(4-Methylpiperazin-1-yl)propyl [3-(5-dimethylicarbamoyl-2-
oxobenzoxazol-3-ylmethyl)phenyl]carbamate
K\N/
\N/ﬁ\©\7N/\©/NYO\/\/N\)
|
SN 5
"A4" 3-Piperazin-1-ylpropyl [3-(5-dimethylcarbamoyl-2-oxobenz-
oxazol-3-yimethyl)phenyl]carbamate
"AB" 3-(4-Methylpiperazin-1-yl)propyl [3-(5-propylcarbamoyl-2-
oxobenzoxazol-3-yimethyl)phenyl]carbamate
"Ag" 3-(4-Methylpiperazin-1-yl)propyl [3-(6-chloro-2-oxobenzoxa-
zol-3-ylmethyl)phenyllcarbamate
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zol yl,

', thienyl,

t hi azoly furanyl, pyridyl, 1-aza-
b| C cI o[ 2. 2. 2] oct 3-yl, pyridazi nyI di hydropyrl dazi nyl
Oy g‘f #%), 5 where the radicals may al so b&GHF3008/003696
or d| substltut ed by A pyridylg7and/ or =0 (carbonyl
oxygen), Het' denotes 2- or 3-furyl, 2- or 3-thienyl,
1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 1-
3- 4
-3-(4 eihy!mnelﬁaazd-yl)prop@i [8-(5-methofl-2- oxobenzoxa-

2-, 3- or 4-

|1, 2, 3-tri az%?leTyfmé{thyl é?ényéc9{bamate

QCH2CH( OH) CH2NHA _ag)

1 - 63 I _
36 St TP S pedg oo
i adi azol - 2-zalf3-ynetbylphenyllcarbamate

pyPiidMethylPiRgragin: LyDRiapy (Lhyggoxygthyl)-2-

d or l—@B@f%%Rﬁh rt}gl]ﬁggéw}&igamate

H-NHA N=CH NH2, O CH2) nHet ,
m\)

(I:HZCH(G—DCI—Q(HI . 250A A each,
i ndependent |y qf one anot er 9 deflot € unbranched or
branched al kyl |havi ngol‘rlo c atorrs i n whi ch 1 7 H
atons -ny" hr\"r nlacad h nr~|/ o (g Hal
Genoted TR (o Plerazn- i wmw&% '8 propylgaampyHz-oxobenzoxa-
denoteg 0, 1, 2, 3 or 4 fn,egﬁ and
R3. is bonded to E", ) yI{) &B{)er zﬂthtE
denot e CPmW'CHthDinaetHylahanomyt !ac(ad;xoamblo{% 5-b]pyridin-3-yl-
deri vat|i ves, sqlvates, salts, tautone
methyl)phenyl]carbamate
N
N N N/
N H '
"A12" | 3-Dimethylaminopropyl [3-(5-dimethylcarbamoyl-2-oxobenz-
oxazol-3-ylmethyl)phenyllcarbamate
“A13" 3-Dimethylaminopropyl [3-(5-propylcarbamoyl-2-oxobenz-
oxazol-3-ylmethyl)phenyljcarbamate
"A14" | 3-Dimethylaminopropy! [3-(6-methoxycarbonyl-2-oxobenz-
oxazol-3-ylmethyl)phenyljcarbamate
"A15" 3-Dimethylaminopropyl [3-(5-methoxycarbonyl-2-oxobenz-
B oxazol-3-ylmethyl)phenyllcarbamate
"A16" 3-Dimethylaminopropy! [3-(2-oxobenzoxazol-3-yimethyl)-

phenyljcarbamate

|
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and st ereoi soners thereof,

in all

SWICHEp¥MPs according to Claiml,

rati os.

i ncludi ng m xtures thereof
WO 2008/ 148449 PCT/ EP2008/ 003696 - 146
sel ect ed fr JHAT/IER2008/003696

group No. Structure and/or nywg s "A"
3- (4- Met hyl pi perazi n-1-yl) propyl

[ 3- (5- met noxy- 2- oxobenz- oxazol
phenyl ] carbam ate 00 O

3-(4-Me
oxazol o
15 IIA2II
[3-(5-cC
phenyl ]

/ O "A3/

[3-(5-d
oxobenz
NOO 3
[3-(5-d
oxazol
3-(4-Me
[3-(5-p

-3-yl met hyl)
[l 10 NHO/\NN "B1"

t hYApI'pe
[ 4, 5-Db]
3-(4-Me
hl or o- 2-
car banat

nmet hyl c
oxazol -
mn AAII q

3- (4- thhylﬁ(p

r aZ-{@-Meshyipiperazin-fl 3d)ethyhE3@{oxdbenzexazol-3-yl-
pyrid i n-3-ylneth n car bamat e

t hyl pi per azi n- 'Itew}%\hssyﬁcayrblimae

3-yl rret Nyl ) henyP] carbanat e

oxobenzoxa- zol -
th(”\\
-Piperazin-1-vlnr nnvl

JN N\

neA ¢

-3-yl neth

t hyl pi pe

e I N
ar bédrdlethylpinesazinzl-y yl)propyl [3-(2-oxobenzoxazol-3-yl-

I henyl ] ca rba
?’a)z!on 1yy% ) pr omﬁ? I)phenyl]carbamate

romigarp

| - 3-yl met hyl ) phe

3- (4-Me

[ 3- (6- chi

t hyl pi pe

n! q WMot oer ngemqwopw [3-(5,6-difluoro-2-oxobenz-
razi ” 1- y| 9xazop-3+ylmethyl)phenyljcarbamate

i

fa\Vaal h ON7Z 0N
" 3-(4-Methylpiperazin-1-yl)propyl [3-(6-methoxy-2-oxobenz-
oxazol-3—y!methy|)ph'enyl]carbamaté

"A21" | 3-(4-Methylpiperazin-1-yl)propyl [3-(6-methyl-2-oxobenzoxa-
zol-3-ylmethyl)phenyl]carbamate

"A22" | 3-(4-Methylpiperazin-1-yl)propyl [3-(6-acetyl-2-oxobenzoxa-
zol-3-ylmethyl)phenyl]carbamate

"A23" Ethyl {3-[5-(4-methylpiperazin-1-yl)-2-oxobenzoxazol-3-yl-

methyl]phenyl}carbamate
T
Cﬁg

"A24" | 3-(4-Methylpiperazin-1-yl)propyl [3-(5-cyano-2-oxobenzoxa-
zol-3-ylmethyl)phenyljcarbamate

"A25" 3-(4-Methylpiperazin-1-yl)propyi [3-(5-ethylsulfonyl-2-oxo-

benzoxazol-3-ylmethyl)phenyl]carbamate
"A26" 3-(4-Methylpiperazin-1-yl)propyl {3-[1-(5,6-diflucro-2-oxo-

benzoxazol-3-yl)ethyllphenyl}carbamate

L

Hw.]/o\/\/N\)N

O
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35 zol

PR
[ 3- (5- met hyl

henyl ] carba mate
[ 3- (5-acetyl

-3- " AQ"
3- (4- I\/)ét h"ﬁﬁ 'per aZr 2:1] ﬂﬂ%’ﬁw@ipgwin-hynethyl {3-[1-(5,6-difluoro-2-oxo-

zol -3

{3-16-(
phenyl }
"A0" 3
[3-(5-p
henyl ]
[3-(2-0
phenyl ]
3- D net
oxazo |
3-Di net
25 oxaz
3- D net
oxazol
3-Di net
30 oxa%

-2
-2-

| - hydr ox
ca rbans

-3-yl nmethyl) phenyl]carbamate WO 2008/ 148449
003696 -

pi perazi n-1-yl) propyl

147 " A7"

PCT/EP2008/003696
oxobenzoxa- zel148--yl nethyl)p
"A8" 3-(4-Methyl pi perazin-1-
5

yl') propyl
oxobenzoxa-

yet hyI)

12 1) eSS it P B

- Piaysgra
ropyl car
ar bamat ¢
xooxazol
car ba nH
hyl am ng
- 3-yl net
hyl am ng
ol -3-yln

I n33(4¥\h@H‘nQFwﬂ>eraZ|n 1-yl)propyl {3- [5 (1 hydroxyethy|) -2-
banDyI 2- oxobenzoxa- zol - yl)

P
15 Aquobgnmxa;ph;r)éweﬂwﬂp%ppvl}carbamate
o[ 4, 5-b] pyridin-3-yl- nethyl)
te OQHOO 20 &N H | "Al2"

N ~

armyd - 2- oxobenz-
A14

v I VA ad rban 22 avnbans

propyl - prepyl
@thyl)phenylfbarﬁhna e

110

|| "
IR

hyl am ng
ol - 3-yln

UlJ'yT LO \U—TICL IIUK_yLaCl'rUUIIyI = Z- UAUD BZ—
yl') phenyl]ca rba mate jA15"
propyl [ 348-nef N . 2~QxBhedz -
et hyl ) phe cg&%

F

||A2 8b“

H O/

LSOO

||A29I’l

Ethyl {3-[6-(2-dimethylaminoethylcarbamoyl)-2-oxobenzoxa-
zol-3-ylimethyllphenyl}carbamate

H
N O
N ~~
\T,\,HYQQ,J;\@ T
O

"A30" | Ethyl {3-[5-(2-dimethylaminoethylcarbamoyl)-2-oxobenzoxa-
zol-3-ylmethylljphenyl}carbamate
"A31" Ethyl {3-[5-(3-dimethylaminopropylcarbamoyl)-2-oxobenz-
oxazol-3-ylmethyllphenyl}carbamate
"A32" Ethyl (3-{1-[5-(4-dimethylaminobutylcarbamoyl)-2-oxobenz-

oxazol-3-yllethyl}phenyl)carbamate

l 0
/N\/\/\NJ NJ\,@/H O~
N T ne g
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"A16" 3-Di net hyl am nopr opy!l

[Wo(2Ressasds@nzoxazol - 3-yl met hyl ) phenyl ]| car banaPET/EFZ008003696
2008/ 148449 PCT/ EP2008/ 003696 45148 "AL7"

2- (4- Met hyl pi perazin-1-yl)ethyl

[ 3- (2- oxobenzoxazol - 3-yl - net hyl ) phenyl ] carbamate H 5

NN ~ONON~O/ IO\/\ ~\\ "Al 8"

3- (4- Mt A3 per Byt gé—{’}’i[swziélmﬁéthylaminoethylcarbamoyi)-2-oxobenz—
[ 3- (2- axobenzoxazol - 3-yl - net hyl ) phenyl ] carbamate 10
" " 13- (4- Metlhyl pi per azoxuamlyﬂ—ylEtmd%henyl)carbamate

3- (5, 6=difuoroma=oxabenzoxazal =3y rethyE)— .
honyl ] car BHa o TR S RRRH B b Er T T4 By P aro- T+
[ 3- (6- net hoxy - 2- QxehetfazoRbamkthNe BediRydrbbBnzoxazole-5-carbox-
henyl ] carbamate "A21" 3-(4- Met hyl'pi perazin-1-yl)propyl

[ 3- (6- net hyl - 2-loxobenzoxa- 15 amide

zol - 3-yl met hyl )jphenyl ] car banat e OA22

3- (4- Met hyl pi per azi n-{1-yl ) pr opy! H
[ 3-(6-acetyl -2-loxob gJ I N

rbamate "A23" Et hyl kﬂl@ﬁfo
0

H
{3-[5-(|4- met hyl pi perazin-1-yl)-2-o0x - =
met hyl Jiphenyl } carbamate N H ~N\ N\ O - /| G A0

25 "A24") _3-(4- rn7in-1-yl)nrnpyl
[ 3-(5- cyal _ ox MNdaDimethylaminoethyl)-2-oxo-3-(2-oxo-2,3-dihydro-1H-

zol - 3-yl et hyl) Dar A25" - i
3- (4- Met hyl pi pe %%W L %?@ﬁa}%}hylﬁ% dihydrobenzoxazole-5-carbox

[ 3- (5-et hyl sul flonyl - 2- oxo benzoxazolgrdigd et hyl ) p
henyl] arbamt.e

"A36" Ethyl (3-{1-[5-(3-dimethylaminopropylcarbamoyl)-2-oxo-
benzoxazol-3-yllethyl}phenyl)carbamate

"A37" | Methyl 3-(3-ethoxycarbonylaminobenzyl)-2-oxo-2,3-dihydro-
benzoxazole-6-carboxylate

Nenaon e

)

"A38" | Ethyl {3-[6-(3-methylaminopropyicarbamoyl)-2-oxobenzoxa-
zol-3-ylmethyl]phenyl}carbamate

"A30" Ethyl {3-{6-(3-dimethylaminopropylcarbamoyl)-2-oxobenz-

oxazol-3-ylmethyl]phenyl}carbamate

"A40" Ethyl (3-{6-[3-(tert-butoxycarbonylmethylamino)propyl-
carbamoyl]-2-oxobenzoxazol-3-yimethyl}phenyl)carbamate

OYL\N@Y@TL;UHTO\/
\T<9 0]
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30 "A26" 3-(4-Methyl pi perazin-1-yl)propyl
{a;dilﬂbS/?4 éi!-)dl fl uoro-2-oxo-

benzoxazol-3-yl ) et hyl ] phenyl } carbamate H rN | PGH/EPR08/003696

Nyo"- /N\/ 35 F/ o' ~o / 0 WO HD081148449
PCT/ EP2008/ 003696 -149 "A27"
2- (4- Met hyl pi perazin-1-yl)ethyl
{3-11-(F

benzoxagol A yl)ethyl]phenyl}carbamate | "
3- (4- Met hyl pi per azi n-1-yl ) propyl o7 >N
{3-[5-(fl-hydroxyethyl)-2 5 H
oxobenszazol-s-ylnethyl]phenyl}carbanat-
"A28a" O~~NJ ~NF 1) J. | OAOI/ 8 /M]
Ny—~N~ [ 0-0 0 4 "A29" Et hyl &
{3-[6-(2-dinethylaninoethylcardgﬁ: )'2-ox06%n£%xa-
zol - 3-y nethyl]phenyl}carbanapékaeykl°Np,Lo I O 25

"A30" Ethyl _
{3-[ 5- (- A&t hyl ani noet hyl car bampyl ) - 2- oxobenzoxa-
zol - 3-y] net hyl ] phenyl } ca r bamat gzN\A31 " Et hyl
{3-[5-(B-di net hyl am nopr opyl car yl ) - 2- oxobenz-
oxazol -B-yl methyl ] p henyl}c a nate
N
(o]
0
(o]
"A43I! &
9 by
o N
o
"A43a" s
o]
=< 1T 0
oy
o)
[ A4 o
N@Q
N N
L
N =
> N/\T/
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"“A32" Et hyl

oxazol

(3-{1-[5-(4-d
iwoetovd/agdmobut yl car banoyl ) - 2- oxobenz-
-3-yl]ethyl}p henyl)carq%2nate

2008/ 148449 PCT/ EP2008/ 003696

30 PCT/EP2008/003696
ONN Hu 35 W

2750 "A33" Et hyl

(3-{1-[5-(2-d inmethyl am noet hyl car banoyl ) - 2- oxobenz-

oxazol - 3-yl ] et hyl } p henyl)car banate "A34"

N- (4- Di negagua 'nobUIyi)-Z-oxo-d-(%jox -2, 3-dinydro-
H 5 0

benzi m|dazol - 5-yl met hyl ) - 2, 3- oihyEro xaiﬂle 5-carbo
x- amde H J H\ OO I hb::e R

N- ( 2- Dijnmet hyl ami noet hyl ) - 2- 0 - (2- oxo0- 2, Rdi hydro-1
H

benzi mi|dazol - 5-yl met hyl ) - 2, 3- di hydr obenzoxazol e- 5- car bo
x- am de 15 "A36" Et hyl

(3-{1-[)5-

benzoxa

Met hyl 3-

benzoxd

zol - 3-yl
(3-ethg
zol e- 6- ¢

'@ﬂﬁdinethylaninopropylcarbannyl) 2- 0X0-

] et hyl } phenyl ) te~ A37"
xycar bonyl am e zyl) Xx0- 2, 3-di hydro
ar boxyl ate ZON:v~ O NI 0O

~

IIA47I'I

IlA48II

"A4Q" N-Propyl-3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-2-0x0-2,3-dihydrobenzoxazole-5-carboxamide

IIA50II

H
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0 "A38" Ethyl

{3:1.6-{ 3-nmet hyl am nopr opyl car banoyl ) - 2- oxobenz -

Z‘S}P[lggéﬁ r@hyl ] phenyl } car bamate " A39" Et hyl %/EP%EOSIOOSG%
{3-[6-(3-di net hyl am nopr opyl ed®Banoyl ) - 2- oxobenz
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5- b]pyrid in-3-yl rrethyl)phenyl pyrimid i

ne- 5- carboxamide "A143"

5- Met hyl - 3-[ 3- ( 3- et hyl - 6- oxo- 6H pyri dazi n- |

-yI)benzij4§Fﬂ*10 oxazol o[ 4, 5-Db] pyri di n-
5- Met hy|l - 3-[ 3- (|5- nethylpyrldln 2- ) benz
[4, 5-Db]pyridin-2-one

“ope "AI44"
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5- Met hy|l - 3- (3-pyri m d| n-

15 pyridi n-2-one

5- Met hyt= g7 av (4 ] 1) O TR AR R INT
H oxazal 'F‘ZE?' b] gﬂ#ﬁgwb?"gﬁ’@bﬁh‘ %zbl-ﬁ-ﬁh’eﬂﬁl’)ﬁﬁehyﬁﬂ -(2-
5- Met hyl - 3- {3- [I5- (I - met hyl d4meth%lammoethyl)oxalamlde

H pyrazal -4-yl)pyrim din-2-yl ]

benzy| }|- SA1 62570 Nofd4DBnethylarionhuty)c2-3-(3-rietByl-2-oxooxazolo[4,5- |

5 (1. mthyl -1 1+ py PROER RO SRR BEeBuf oy Sifiaramide

i n-2-one A9425 [anMahgc sos-e3um Rl oot BH- mrééilﬁﬁlt-w&é‘nzyl] -3H-

sol vates, salts, tautoners and Stereoiso s thereo
i ncl udijng mi xt Lres thereof |(Dxazldlo[|4¢ﬁ-b1p§mdm—2-lan@cess

for theprepar

accor di ng’tﬁ%"gl j:l Welhﬁ’%%(‘a’pmhﬂwf @éYl E}g’lﬂgbﬁé soxazolo-
derivatl|i ves, salts, sol 30 vat Bﬂﬁg-%r%nd
st er eoiSQner s thereof characte |se in a) a

conmpound"Afi45'he f oﬁmlléthyl-B (3 pWIRIAIDOB Y béddgy-3H-oxazolo[4,5-b]-
O

PCT/ EP2008/ 003696 -168- p
pyridin-2-one

"A146" 5-Methyl-3-[3-(4-piperazin-1-ylpyrimidin-2-yl)benzyl]-3H-
oxazolo[4,5-b]pyridin-2-one

"A147" 5-Methyl-3-{3-[5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-3H-oxazolo[4,5-b]pyridin-2-one

"A148" | 3-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-5-

(1-methyl-1H-pyrazol-4-yl)-3H-oxazolo[4,5-b]pyridin-2-one

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
9.  Process for the preparation of compounds of the formula | according
to Claims 1-8 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

a) a compound of the formula Il
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R3 and R3, have the neanings indicated in Caim1, 10
[ with a conmpound of the fornula |11

| PO ARGy, Ry ooer o R, R2, R4 and R4, P ERaggs003696
meani ngs indicated in Claim*1&hd 20 L denotes C, Br,
| or a free or reactively functionally nodified OH
group, or 1) 25 b) a radical R3 and/or R4 is converted
into another radical R3 and/or R4 by i) acylating an
amno group, 30 ii) c ng a carboxyl group into an
ami de, and/oﬁ‘*%’z‘i or facid of the fornula | is
converted into @ o}\ Lt-NHsal ts. |1 35 10. Medi canents
conprising at |east e conmpound of the fornmula I
according to @Rai /s=B-8 and/ or pharmaceutically usable
derivatives, W 2008/ 148449 PCT/ EP2008/ 003696 -169
salts, solvates, tautomers and stereoi somers thereof,

i ncl udi It e hepe =13 j i i i
opt i onap?ymedbcg’p?éﬁétahgl gbd;glﬁj ﬁégﬂ@é hﬁ%nllr%%qr&glgag%d n
conpoun@daiacdording to Clainms 1-8 and pharnaceutically
usabl e derivatives, salts, solvates, tautoners

is reacted with a compound of the formula M

R4

R R2 R

in which R’, R?, R* and R* have the meanings indicated in Claim 1

and

L denotes Cl, Br, | or a free or reactively functionally modified
OH group,

or

b) a radical R® and/or R is converted into another radical R®

and/or R* by
i) acylating an amino group,

i) converting a carboxyl group intoc an amide,

and/or

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

10. Medicaments comprising at least one compound of the formula |

according to Claims 1-8 and/or pharmaceutically usable derivatives,
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and stereoi soners thereof, including m xtures thereof

inall ratios, for the preparation of a nmedicament for

t\bﬁzfnf shakdpnt of diseases in which the inhibi Higfﬂ:mos/oosﬁ%

regul ation and/or nodul ation of ki nase si gnal

transduction plays a role. 12168se accor di ng to daim

11 of conpounds according to Clains 1-8 and

pharmaceutical ly usabl e deri vat [ ves sol vat es and

st er eoi sQner s 5 her eof X

TnCar T S savared, taUiRRE g S GRREmEL shERR, D8RG mix

the tragidemersdf iflafTa6685 aﬁ&%ﬁtrbr%mg éxﬂfdtéfﬂ@@ﬂ@/dbédjuvants

i nhibition of tyrosine kinases by the com pounds

according to Clainms 1-8. 20 13. Use according to Claim
reparation of for the

h
{1 oL oliEs of Ciolbug ARt d R thRcon by

| nhi bi tarm‘%ﬁém&é%euulsamﬂa@at% deiaﬁaﬁ\%@%ﬂg%@lweédﬂaneomers
Clainms 1-10. 25 14. Use according to Claim1l 3,

wher e tare steseaisemes tbmremfemomdmg naxtuses trmreummmﬂ raligs,

Use ac n ere

ori gi ngfo)éﬂ"efg f&?'}ﬂ %‘B?n{g’l‘rﬁ’ Lre ?m?@l# diseases in
Squa”mlﬁh@ﬁ'tﬁé‘ﬁmlbiﬂbnt umtﬁﬁd&fdloﬁ M@dufdieiadkindseSsignal
ki dneys, of head and ne the oesophagus, the cerviXx,

t he thﬁrmmﬂucﬂh&playtsea;tolee the liver, the brain, the

prostate, the uro- genital tract, the |ynphatic system
the stomach, the larynx and/or the 35 lung. WD

200181 148448c %&L@?%le%‘rgol%?%ﬁ: mpduritis dccor gtmsrrﬁé %

Cl aim 14, e sol ur ori gi nat from
t he gr cami phﬂmuaaeimicalauksmﬁeaienwamgesamhm and stexgoisomers
smal | - l.ung carci.nomas creati c cancer,
gl i obl JE?@?&S‘”E&‘G‘ @g&gre@»gpgfjeoq raos 7 use
accor ditggiHdn rg#]%\'éq] of YHRI ?érflén%lr‘t tredBHént of diseases
originates fro e group of lung adenocarcinons,
smal | - osthich lave influeenced dyenshibjteom- of tyrosine kinases by the com-

pounds according to Claims 1-8.

13. Use according to Claim 11 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claims 1-10.

14. Use according to Claim 12 or 13, where the disease to be treated is a

solid tumour.

15. Use according to Claim 14, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the
fung.
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creatic cancer, glioblastomas, colon carcinonma and
breast carci 10 nona. 18. Use according to Claim112 or

r he di sease to be treated is a tunoyr
Jb‘ﬁgégg@ﬂg‘“%mmne system 15 19. Use according ?ngP&S@BO%%

18, where the tunmour origi natd€0f-romthe group of
acute nyel oid | eukaem a, chronic nyel oid | eukaem a,
acute |ynphatic |eukaem a and/or chronic |ynphatic

| eukaem a. 20 20. Medj cangnts conprisjing at | east one
comndes AepaTia{alain T4, sthese dig 5ol lReuLa iprESdrom
d ai s t ; tj, CaAl
derivat%&e@?ggmgggeﬁ s?@?égl oé%ng‘ét%ﬁéérb@g?:smaﬂ cel

i ncl udilngg carcinomes, pawcreafic canedr, glisblastomamandbréasd sarci-
one further nedicanent 25 active ingredient. 21. Set
(kit) c¥H8Psting of separate packs of (a) an effective
anmount of a conpound of the formula | according 30 to
one or nore of Clainms 1 to 8 and/or pharmaceutically

usabf.e Useaceadingto Chahviat, egheredhé solia tlraber exgisatesr fsom
thereof , including m x- tures thereof in all ratios,

and  39NEI9IOHR okfung-adenocRIElAMa, SMalkenit Heg cREdnemAsnpan-
active (pgfiedbac&Nhlioblastomas, colon carcinoma and breast carci-

noma.

18. Use according to Claim 12 or 13, where the disease to be treated is a

tumour of the blood and immune system.

19. Use according to Claim 18, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

20. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 8 and/or pharmaceutically
usable derivatives, solvates and stereocisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

21.  Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 8 and/or pharmaceutically usable
derivatives, solvates, salts and stereocisomers thereof, including mix-
tures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.



