WO 2007/ 079826PCT/ EP2006/ 011411 Di azepi nones The invention relates to
conpounds of the formula I 5 in which 15R1', R1", R1-, RI'", R3, R4, R5I"
RS, R5- each, independently of one another, denote H, A R5 ,Ar, OR 8Re,
OAr, SAr, N(2 2 NHAr Hal , NO2, CN, (CH2), T, COORG,

(CH2) %’% 20CH2) CONAAr, COA, COR6, COAr, S(0) mA, ngr@)"ﬁ?",ﬁ’ﬂ 114154 Nacon,
NA@OAr, NASOZA NASOZAr, NHCOA, NHCOAr, NHCON(R6) 2, NHCONHA, NHCONHAr,

SO2N( R6) 2, SO2NAAr, M CH2) N(R6) 2, M CH2) " NARG, I\/(CH2)nNA2, M C1- 12)(R6)n,

M CH2) 11(I R5) n, M CL1l-12)n(R6), M CH2)1(R50, 25M CH2) n- oxopi per azi ne,

M CH2) n- oxonot phol i ne, M CH2) n- oxopyrrolidine, M CH2)nC(CH3)n(CF12) nN(R6) 2,
M CH2) nM R6) NS0, , , , A, M CH2), -, M RDIAZEIWIORESn, M CH2) "M R6) " SOnAr,

(CH2), M R6),, SO A, 30(C]—IZ),,I\/(R6),, SOMM R6), -,, (CH2),, MR5),, SOmAr,

M CH2),, SOmA, M CH2), 1S0, -"N(R5) A, M CH2), -, SOAr, (CH2),, SOmA,

(CH2) , , SOTM B hvelhibR)relat®¥™Y compounds of the formula |
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in which
i5 R" R",R", R" R} R* R® R¥ R™
each, independently of one another, denote H, A, R® AT
OR®, SR®, OAr, SAr, N(R%),, NHAr, Hal, NO;, CN,
(CH2)mCOOR®, (CH2)mCOOAT, (CH2)mCON(R®),,
(CH2)mCONAAr, COA, COR®, COAr, S(O)mA, S(O)mAr,
NACOA, NACOAr, NASO.A, NASO,Ar, NHCOA, NHCOAE,
NHCON(R®);, NHCONHA, NHCONHAr, SO.N(R%),,
SO;NAAT, M(CH.).N(R%z, M(CH2):NAR®, M(CH2),NA;,
M(CH2)a(R%)n, M(CH2)n(R®)a, M(CH2)n(R%)n, M(CH2)o(R®)s,
M(CH:)n-oxopiperazine, M(CH_),-oxomorpholing, M{CH2)-
oxopyrroliding, M{CH2}C(CHz3)a(CH2)aN(R%),,
M(CH2)sM(R*)nSOmA, M(CH2)aM(R®),SOM(R®),,
M(CH2)nM(R®)nSOmAT, (CH2)nM(R®):SOMA,
30 (CH2):M(R®)SOM(RYn, (CH2)nM(R®),SOmAT, M(CH)rSOmA,
M(CH2)nSOmN(RWA, M(CH2)SORAT, (CH2)nSOmA,
(CH2)nSOmM(R%4, (CH2)nSOmA,

where two adjacent radicals R", R", R" or R"" may form a

20

@ 25

35 saturated or unsaturated, five- or six-membered carbo- or

heterocycle which is optionally mono- or disubstituted by M
with one another,



A - . p e o s e

where two adjacent radicals R, R1", Ry" or R" may forma saturated or
unsaturated, five- or six-menbered carbo- or 35 heterocycle which is
optionally nono- or disubstituted by Mwith one another, WD
200710798%6RON7EPE606/ 011411 2 R7, Rzi each, independent IPECTEHP28eQ1EHbt her ,
depote R6, R6denotes H, Hal, OH, CN, NH2, NO2, SO2, unbranchect or branched
al kyl having 1-4 C atons, in which one 2 group 5may be replaced by an 0 or
S atom and/ or by an NH, NA, CONH, NHCO or -CH=CH group and/or, in addition,
1-4 H atonms may be replaced by Hal, and in which one CH3 group may be

repl aced by R&] R*CH, Ghach\lidepdREntiigT 2neddtioer, 88AotenR&re R7 = net hyl or
ethyl, where_two radicals R6, 10to et&ehr!l W'ch the _atomto ich they are

li nked, may Rorm a sat @engtes I‘i)rHQJn&éﬁ» t ez NQe- S, WIBIaRERRRPEd carbo- or

heterocycle, denotes Opghendd afyl faQihg™r-4 o FUFRSLRSWRch Ln8'CHs group
may be replaced by an O or § atom and/or by an NH, NA,
CONH, NHCO or -CH=CH- group and/or, in addition, 1-4 H
atoms may be replaced by Hai, and in which one CH3 groﬁp
may be replaced by Hal, OH, CN, NH;, NHR;, NR72, NO, or

S0O;, where R’ = methyl or ethyl, where two radicals RS,

5

10 together with the atom to which they are linked, may form a

Q saturated or unsaturated five- or six-membered carbo- or
heterocycle,

denotes 0, 1, 2, 3,4 or 5,

15 m denotes 0, 1 or 2,

=

x>

denotes unbranched, branched or cyclic alkyl having 1-14 C

atoms, in which one or two CH; groups may be replaced by

an O or § atom and/or by an NH, CONH, NHCO, CO or

20 -CH=CH- group and/or, in addition, 1-7 H atoms may be
replaced by Hal, and in which onhe or two CHjz groups may be
replaced by R,

Ar denotes a mono- or bicyclic aromatic homo- or heterocycle
having 1 to 4 N, O and/or S atoms and 5 to 10 skeleton

25 atoms, which may be unsubstituted or mono-, di- or trisubsti-

tuted by carbonyl oxygen, Hal, A, OH, OA, NH,, NHA, NA,,
NO,, CN, OCN, SCN, COOH, COOA, CONH,, CONHA,
CONA;, NHCOA, NHCONH,, NHSO,A, CHO, COA, SONH,
30 and/or S{O)nA,
Hal denotes F, Cl, Bror|,
X denotes CR’, CHR1, N,NR' Qor S, where at least one X
group in each compound of the formula | is CR’ or CHR' and
35 where furthermore an O or S group is not bonded directly to
anN,NR' OorS group,
Y denotes NR* O or S,



Adenot es unbranched, branched or cyclic al kyl having 1-14 C atons, in which
one or two CH2 groups nay be replaced by an 0 or S atom and/or by an NH
CONH, NHCO, CO or 24-CH=CH group and/or, in addition, 1-7 be
repl aced W9 2PH079%Ad i n which one or two CH3 groups rrayPSE"ErPé?ﬂﬁgéB'd'by R6,
Ar_\denot es a nono- or bicyclic aromatic hono- or heterocycle having 1 to 4 N,
0 and/or S atons and 5 to 10 skel eton 25atons, which may be unsubstituted or
nono-, di- or trisubsti- tuted by carbonyl oxygen, Hal, A OH OA NH2, NHA
WN@CI\IOO\ISCI\ICOO%(%OOACO\IHZGO\INACO\IAZNHCOANHCO\IHZ
NHSCORA, CHO, ZCOA, S@M@ﬂcﬁeaﬁkﬂoﬂﬂb)l\l NR® 1D jod & wthese @} leaist b Zor | |
Xdenotes CR1, CHR1, N, NR1 ast one X group in
each conpound of the FHOHRE & ?aFQCEﬁ‘POHP%é?—iﬂeg lé%\kﬁé‘?gﬁ u?t %Hﬁmre an 0

g; g gr gup i's not bondgsly Qnefs flnhdrh?® aN ONRE gfupris ot behled daeetigs NR4, 0
’ to an N, NR®, O or S group,
Q denotes CR®, CHR?®, or a bond,
M denotes NH, O, S and
----- denotes a single or double bond,
and pharmaceutically acceptable salts, derivatives, solvates and stereo-

10 isomers thereof, including mixtures thereof in all ratios.

It has been found that the compounds of the formula | are capable of
inhibiting, regulating and/or modulating signal transduction mediated by

15 kinases. In particular, the compounds according to the invention are suit-
able as inhibitors of kinases. Thus, medicaments and pharmaceutical
compositions according to the invention can be effectively employed for
the treatment of diseases that are caused, mediated and/or propagated by

20 kinases and/or by kinase-mediated signal transduction. Thus, the com-
pounds according to the invention are suitable for the treatment and pro-
phylaxis of cancer, tumour growth, arteriosclerosis, diabetic retinopathy,

inflammatory diseases, psoriasis and the like in mammals.

25 Background of the invention
Cancer is a disease whose causes are to be seen, inter alia, in disturbed
signal transduction. In particular, deregulated signal transduction via

a0 kinases plays a central role in the development, growth and spread of
cancer (Blume-Jensen, P. and T. Hunter, Nature 411: 355-365, 2001;
Hanahan D. and R. A. Weinberg, Cell 100:57-70, 2000). Various receptor
kinases and cytoplasmatic kinases and the growth factors binding to them
may thus be involved in deregulated apoptosis, tissue invasion, metastasis

35 and generally in signal tfransduction mechanisms which lead to cancer.



denotes CR5, CHR5, N, NR5, 0 or S, where at least two Z groups in each
conpound of the formula I are CRS or CHRS and where furthernore an 0 or S

group is not bonded directly 5to an N, NR5, O or S group, denotes CR5, CHR5,
or a bondVOREWR78EONH, 0, S and denotes a single or douBCd/BF3AR§/011411 and

pharmaceutical |y acceptable salts, deriwvatives, solvates and

stereo- 10i soners thereof, including m xtures thereof in all ratios. It has
been found that the conpounds of the fornula | are capable of inhibiting,
regul ati ng and/ or nodul ating signal transduction nedi ated by 15ki nases. In
particul ar, fRalrcadyonentiones ongiaidhe prinpipal meshanismsdpewdidit celitare as

I nhi bitors of_ kinases. .Thus,. nedi.canents an har eutical co .tions
accordi ng torqq%a fqn,lg,ﬁffggﬁe%@ﬁﬁsgr%\gﬁggﬁ%gf?ﬁ&m@fﬁg&'qﬁs@ﬁ@%ﬂﬁgt ment of
di seases t hafnephisranduRgtin tiRABAtE BbHerMEANARAMAYS MithiPtHe @ases and/ or by
ki nase- nedi ated signal transduction. Thus, the corn-pounds according to the

i nvent on ar Bratein pibsphiooylatidre represents neatalirpe byhwhiclirdragellomség-, t unour

w h; teri I ' i.abet i ti t hy, infl.anmmmat di ,
Dcor i abi o anBPreIHRBAgHHe A raSiep 38 PaeadoasENRR tRan £ KETHRG et i on
Cancer is a g gﬁ Tﬁ@é@s@ﬁ‘éﬁﬁ%ﬁd& bR d3Rc58&dard ”iﬁﬁ{y %'Phﬁated gl St urbed

signal transducti I'n particu eregul ated sig ansduction via

ki nases pl ayfequerht infdlencd ene mnotierday & eyident fromrtbetdxisdence pf watiyof cancer
(Bl ume-Jensen, P. and T. Hunter, Nature 411: 355-365, 2001; Hanahan D. and
R A \Wel nbBIySindngsesors Wi'?@,PWS??a%r Phaspheyases ol fraled’s and

cyt opl A8t i okia3R 8BrABnFide B4l RELRLRBE NI Brdeirt KR ERHal U be

i nvol ved in deregul ate 0SI S, Ssue ‘T nvasi on, "netastasi s and generally
i A signal trtesdioce beenrotadsifiddsinmactordandecaith tieicapedficity of the poseady

kent i oned, one of the &I’:I nci pal mechani sns by which cellular regulation is
effected is PReViatigRstigcihnisgingfthesaning kKinegesaandityivsinge KpAsRS SiAGe menbr ane

that | ¢ Ut nofRgidH BuBh SIS BladB SR Rk ifhd BENEEhY siREckaly

phosphorylatP esents cour race ar signals are

propagabed f lapmphenbgpeseart targeheinfllencabby thengctiviyadfltiesd patheedyisy lids
response. These signal transduction cascades are highly regul ated and
frequent |y i R¥TTERIKRekRYEddRhat Adargeuimbersefi epaditiansaind/fledisRpse®aAt® of nany

protein ki naggsy, dapketd eiftiorARRRANRLERE o SIFBREAS M iBHoRL Pt &1 s

molecular components of kinase cascades. Consequently, considerable
20 attention has been devoted to the characterisation of these proteins and
compounds that are able to modulate their activity (see review article:
Weinstein-Oppenheimer et al., Pharma. &. Therap. 88:229-279, 2000).
Various possibilities for the inhibition, regulation and modulation of kinases
Q encompass, for example, the provision of antibodies, antisense ribozymes
. 25 and inhibitors. In oncology research, tyrosine kinases, in particular, have
hitherto been regarded as highly promising targets. Thus, numerous syn-
thetic small molecules are undergoing clinical development as tyrosine
kinase inhibitors for the treatment of cancer, for example Iressa® or
30 Gleevec®. However, numerous problems, such as side effecis, dosage,

resistance of the tumour, tumour specificity and patient selection, still have

to be solved here.

35 Serinefthreonine kinases are a class of enzymes which catalyse the

transfer of the terminal phosphate of adenosine triphosphate to serine or

threonine residues in protein substrates. It is thought that serinefthreonine



10occurs at serine, threonine or tyrosine residues, and protein kinases have
therefore been classified in accordance with their specificity of the
phosphoryl ation site in serinel/threoni ne ki nases and tyrosine ki nases. Since
phosphor yW&x1087079826a very wi despread process within cel IFCTARRIO/HEH1cel | u-
15Jar phenotypes are largely influenced py the activity of these pathways,

it is currently believed that a | arge nunber of conditions and/or di seases
are attributable to either aberrant activation or functional nutations in

t he nol ecul ar conmponents of ki nase cascades. Consequently, considerable

20at t enti on kimasbsgeihroliyloseiskitate phesphanydationr, plegta orucidl roledpesignalt ei ns and
conpounds that are able to nodulate their activity (see review article:

Wi nst ei n- OpeRRAVFHAN for agnumbei gl gailu a&_funq;ﬁg}rgpgﬂxltégpg@@jt?p@c@)oo) . Various
possi bil i ti e%ééNanﬁs*ﬁ‘?s bP?iﬁhbffr%dJc‘ﬁngd?é 'sﬂ[l‘.u@E%.aEQPHéébla@H sAbwhi hages
enconpass, for exanple, e provision of antibodi'es, antisense ribozynes
25and i_nhi bi serise/threoninekingsey, besaicsityrdsineokinasekiarasmportant famtdisdnl ar ,
have hi”t herto been_regarded as highly prom sing targets. Thus, numerous

synt hetic sm&fl PrRjife@lipBscaicEiogeesi§ansycell difetantiadgel opnent as tyrosi ne

ki nase i nhi bi 1 e or
306 covec(r) T IEvEIer AR PEThRPE fLaERHSE sudT s RATCE: FRed ERNGENd, O
resi stance ohypBSmhwiRifeactigh®ur specificity and patient selection, still
have to be soP/ved here. 35Serine/threoni ne ki nases are a class of enzynes

whi ch catal yse the transfer of the term nal phosphate of adenosi ne

tri phodphat e serine or threonine. residues in, protein supstr It is
thobght 1 nat ToET REPRPEaRIGNL O HELER EairtouibChELE BrBtiL e ati on,
pbay a cruci aly &9t&ylsobd, adulbtcrd o uiibitdts iP hratekiR8se 9 fin paktidliar _
fyActions. Al t'hough the preci se nmechani sns of signal transduction are still
uncl ear, it Ratheeelinetivapninkdinaweelypaswhichdoelude, interaalies phbepheisssit yr osi ne
ki nases, A" iueR er;}eer‘l tt'-;‘n{ |%%|8£?Pb&). The compounds according to the invention

15 are particularly effective in the inhibition of serine/threonine kinase PDK1.

PDK1 phosphorylates and activates a sub-group of the AGC protein

kinase family, comprising PKB, SGK, S6K and PKC isoforms. These
20 kinases are involved in the PI3K signal transduction pathway and control
basic cellular functions, such as survival, growth and differentiation. PDK1
is thus an important regulator of diverse metabolic, proliferative and life-

sustaining effects.

Diseases caused by protein kinases, such as PDK1, are characterised by
anomalous activity or hyperactivity of such protein kinases. Anomalous
activity relates either to: (1) the expression in celis which do not usually
express these protein kinases; (2) increased kinase expression which

30 resuits in undesired cell proliferation, such as cancer; (3) increased kinase
activity which results in undesired celt proliferation, such as cancer, and/or
in hyperactivity of the corresponding protein kinases. Hyperactivity relates
either to amplification of the gene which encodes a certain protein kinase

35 or the generation of an activity level which can be correlated with a cell
proliferation disease (i.e. the severity of ane or more symptoms of the cell

proliferation disease increases with increasing kinase level) the bioavail-
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cell proliferation, carcinogenesis and cell differentiation. They may
therefore be involved in diseases such as cancer, psoriasis and hyperinmune
reactions. 10The present invention now relates to conpounds of the fornula
|, prefer&0Whyo7as2er equl at ors, nodul ators or i nhi bitors RET/ER2BA6A1IMIKI nases,
in,particular of the serine/threonine kinase type, which include, inter
aria, phosphoi nositide-dependent kinase (PDK). The conpounds according to
the invention 15are particularly effective in the inhibition of
serine/threoni ne ki nase PDKl. PDK1l phosphoryl ates and activates a sub-group
of the AGC pubfigi of X pretem Kinase yan aimé siflugnBEBby K prégdtcenol PKC i sof or ns.
These 20ki nases are involved in the PI3K signal transduction pathway and
control basi absenga,pba setiathinding, protrins g5thisikiiesal , growth and
differentiation. PDKl is thus an inportant regul ator of diverse netabolic,
proliferative and |life-sustaining effects. 25D seases caused by protein

ki nases, sucln @ ¢4dslof RDK1Chasmel®ls saiithwf anogabsitaea KB ahy SBK of
hyperaéti vity of such protein kinases. Anonal ous activity relates either to:
(1) the expr é’ﬁ%ikmsiemﬂﬁebe@ abseMed o adargesudnber eidypes of caaesr Whishei n

oot or at | ofhBER I leBEr BEPTEN BRnd it TS kARG T esui s
i n undesi r edpeQiférafibAl dridedircPehsceiugiivinal RAGCIRhibitBRSIGEPDIK dbtad act i vity of
t he correspondi n? protein kinases. Hyperactivity relates either to

a

anpl i fi cat i othesefaraergensdvantiageeus bdide tteeaimerhiohcpnerraiaiskithaeenstbor t he
gener atlfon of ,an activity.,l | which can be correlated with a cell
proliferati o#twﬁg’eﬁgga@&léﬁﬁ@%@%‘eri ty of one or nmore synptoms of the cell
k-0l i feration di sease increases with increasing kinase |level) the bioavail -
2007/ 079826PCT/ EP20061011411 6
Inhibitors of PDK1 are disclosed, for example, in WO 04/048343 or

WO 05/054238.
15
The most important types of cancer which can be treated using a com-
pound according o the invention include colorectal cancer, small-cell lung
cancer, non-small-cell lung cancer, multiple myeloma as well as renal cell
20 carcinoma and endometrium carcinoma, particularly also types of cancer
in which PTEN is mutated, inter alia breast cancer, prostate cancer and

glioblastoma.

In addition, the compounds according to the invention can be used to

25 achieve additive or synergistic effects in certain existing cancer chemo-

therapies and radiotherapies and/or to restore the efficacy of certain exist-

ing cancer chemotherapies and radiotherapies.

30 A series of diazep'inones have been described as kinase inhibitors in
WO 04/076424.

The invention was now based on the object of finding further diazepinones
35 having advantageous therapeutic properties which can be used for the

preparation of medicaments.



ability of a protein kinase can also be influenced by the presence or
absence of a set of binding proteins of this kinase. SIn the case of PDK1,
anomal ous activity of the substrates PKB and S6K of this kinase has been
observed WQ0T/4P8S nunber of types of cancer which exhiBSHERSP¥ I 4bt ati on
of ,.the PTEN gene, which results in unconirolled proliferation and an

I ncreased survival rate. Inhibitors of PDKL should therefore prove

advant ageous in the treatnent of cancer cells with consti- 10tutively
activated AGC kinases. C Inhibitors of PDKl are disclosed, for exanple, in
WO 04/ 048343 or WD 05/054238. 15 The nost inportant types of cancer which
can be treated usjng a ound_ according to the invention include
colorectal c grl,pt&%pfﬁgquepyﬁg cancer, non-snall-cell lung cancer,
multiple nyeloma as well as renal cell 20carcinoma and endonetrium
carcinoma, particularly also types of cancer in which PTEN is nutated, inter
al i a breast Hamseheerpfosidahat ttencmmpamtdbi el fashalael. ardhsaltditiereof, t he
conpouﬁds according to the invention can be used to 25achi eve additive or
synergi stic 8pFRYEY valuglleirhaimaerlngdical PEepRIEes whdmheintwed fplesatsHd

radi ot her api r fof. ] | li§tii ng cancer
chenntherapigipgﬁgbggﬂﬁg?%@%@%ﬁggﬁgggatéé?@@ﬁxg&d§?g;@%ﬁﬂgﬁg§lhave been

descri bed asaktoaifrgy iothelhi@ition surpdsinghCareddfbctive kinkze inhib@otd, on was now
based on the object of finding further di azepi nones 35havi ng advant ageous

t her apeuti ¢ FXOIBEING EspaRiicklar caseree/tyeaningrkinage-inhibiting action and
10 particularly an PDK1-inhibiting action.
Q In general, ali radicals which occur more than once may be identical or
different, i.e. are independent of one another. Above and below, the radi-
15 cals and parameters have the meanings indicated for the formula |, unless
expressly indicated otherwise.
Accordingly, the invention relates, in particular, to the compounds of the
formula 1 in which at least one of the said radicals has one of the preferred

20 meanings indicated below.

Hal denotes fluorine, chlorine, bromine or iodine, in particular fluorine or

chlorine.

A denotes alkyl, is unbranched (linear), branched or cyclic, and has 1, 2, 3,
4,5,6,7, 8,9, 10, 11,12, 13 or 14 C atoms.

Thus, A denotes, for example, methyl, furthermore ethyl, propyl, isopropyl,
30 butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or

3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyi, 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-
35 trimethylpropyl, linear or branched heptyl, octyl, nonyl or decyl.



preparation of nedicanments. WD 20071079826PCT/ EP20061011411 7 Descri ption
of the invention 5It has been found that the conpounds of the fornula I and
salts thereof have very val uabl e pharmacol ogi cal properties while being well
t ol er at edWOI200791PR26cul ar, it has been found that the coRFEFTaY6H141he
formula | according to the i nvention suigprisingly are effective kinase

i nhi bitors, exhibiti ng, in particular, a serine/threoni ne kinase-inhibiting
action and 10particularly an PDK1-i nhi bi t i ng action. In general, all

radi cal s which occur nore than once may be identical or different, i.e. are
i ndependent Afprefegablyaidmetes AkpMeavamgl 1p2] B\, 5be6r(hdtom9,50attﬂctandepar ameters

have the neani ngs I ndi cated for the fornula unl ess expre | ndi cat ed
otherwi se. ©Of WEhldiragps mayre reRfacrd by G el §taé§m5|9rf‘d2%ﬂ?¥ @Gl i\lA to the

compounds of ciie ! QLAY B LCHECHILAI R aAa8sh ARIG! 11718 A8k hagieal s has

one of the pre neani ngs cat ed el ow. denot es orine,

chloripe, br@plasedby Fatidier Cl, rsuphratst turleaaarrt;ileqmettwl oethgzlhpmrpytesoQSA denot es
al kyl , 5i's unbranched (linear), branched and % 3, 4, 5, 6,
7, 8, 9, 10, propyl, j_)gltyl;L@obpttyjjzse@—twtglrrgert-butyl pentyl hexy[ trlfluoromet yl,

pentaffuoroethyl, 1,1-difluoromethyl, 1,1, 1-trifluoroethyl, methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert-butoxy, and

in which one or two CH3 groups may be replaced by NH;, NAH, NA, or CN,

10 such as, for example, N, N'-dimethylaminoalkyl or cyanoalkyl.
Cycloalkyl or cyclic alkyl preferably denotes cyclopropy!, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl.

15

Ar denotes, for example, unsubstituted phenyi, naphthyl or biphenyl, fur-
thermore preferably, for example, phenyl, naphthyl or biphenyl, each of
which is mono-, di- or trisubstituted by A, fluorine, chlorine, bromine,

20 iodine, hydroxyl, methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,
nitro, cyano, formyl, acetyl, propionyl, trifluoromethyl, amino, methylamino,
ethylamino, dimethylamino, diethylamino,' benzyloxy, sulfonamido, methyl-
sulfonamido, ethylsulfonamido, propylsulfonamido, butylsulfonamido, di-

‘Q methylsulfonamido, phenylsulfonamido, carboxyl, methoxycarbonyl,

25 ethoxycarbonyl, aminocarbonyl.

Ar furthermore denotes phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-

30 phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-; m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-

35 or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl}-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-



Thus, A denotes, for exanple, nethyl, furthernore ethyl, propyl, isopropyl,
30butyl, isobutyl, sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2-
or 3-nethylbutyl, 1,1-, 1,2- or 2,2-dinethylpropyl, 1-ethyl propyl, hexyl

1-, 2-, 3WOg007ARGhyl pentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2 P@”W““f’“““”
3,3-dinethyl butyl, 1- or 2-ethyl butyl, 5—ethy|-1-nethy|propy|

1-ethyl -2-nmet hyl propyl, 1,1,2- or 1,2,2- 35trinethyl propyl, Iinear or
branched heptyl, octyl, nonyl or decyl. A preferably denotes al kyl haying
1, 2, 3, 4, 5 o0or 6 C atons, in which one or two CH2 groups nay be repl aced

bédo or S at onerastdiyt, dayledr pNﬁet@gﬂNhIfoMﬁtdoophergIF@tmngmsnaﬁan inI
addition 1-7 H_ atons r F a r , c or exa e,
met hyl , et hypulf %V@Wﬁnwgﬂﬁﬁ P%F%&V%y 3-, 25‘325 ?557126365%8[ 3%d fldpro- buFEI
entyl, he I I luar, 1 f r th I
bentyl ! ffﬁghe@{i és“oéﬂg{*ﬁéd%zaﬁﬁbfﬂ s 8! o@@IiSItheIIgI 20'3 b;ff;,?n bu%/oxy,

i sobut gxy, sgﬁubﬂmbYSCB-dttﬁomﬂbhtmwﬂ @MZ@M!‘OM@M 2)5 bmﬁ4€&l3 groups may
be replPaced by NH2 10such as, faor exa

N - di et hyl amaII@@xWIenbsI %WHﬁ&aPR@FOPI@JM oaPROjo-drehigier I%aHI"R‘}Ie"pr eferably

d t I I tyl. 15
o denot o PRPREY Zarfific LMK e: ZAHIRPERINp- 6Y 2 A cflopRtiel e Y
furthernore prgfreakl N-difhethyxaitpl or 3ptieev-N M@mhéﬂwlarﬁi”nobhéhﬂmll?;— each of
which is nono-, di- or trisubstituted by A, quorlne chlorine, brom ne,

20i odi ne, hydwyophmlh&ﬁﬁ 8t31@xy’2,,3 ﬁr,o’qoéo@y or Bud, Sﬂychlpmmﬂwky?, Rexyl oxy,

' , 10 f fl
ﬂéi gl am no. R RPOR -t R P e oph DV R HaOP et B
fonam do. oFRFdulfcRe ﬁ},pmmm@ ublgmen o nmeRbhbmado

yl sul f onam do, di - sul f onam do, I'sul f onam do, car boxyl,
et hoxycar bo@yi- dlfIBBm—ﬁdxpumpIhenyII 3- tamﬂmﬁaﬁbmmyyphenylf&rchm@mtmnot es

phenyl , o- n o et eny
D o opy! phentyetieriFolforadaedBrblariegil - Ris6 s inedhopPneRtl ot y1 -
15 amino-8-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chiorophenyl.

Ar furthermore denotes 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

2 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl,
2-, 4-, 5- or B-pyrimidinyl, 2-, 3-, 5-, or 6-pyrazin-1- or 4-yl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or
@ 25 o-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, 1-, 2-, 3-, 4-, 5-, 8- or 7-indolyl, 2-, 3-, 4- or 5-isoindolyl,
2-, 6, -or 8-purinyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-
benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benz-

30 isoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothia-
zolyl, 4-, 5-, 8- or 7-benz-2,1,3-oxadiazolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-is0-
quinolinyl, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazoliny!,
5- or 6-quinoxalinyl, 4-, 5-, or 6-phthalazinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-

35 benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yi, 1,4-benzo-
dioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-5-yl,

each of which is unsubstituted or mono-, di- or trisubstituted, for example,



30phenyl, 0-, m or p-hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or p-
anm nophenyl, o-, m or p-(Nnethylam no)phenyl, o-, m or

(N-neth | ani nocarbonyl)phenyl 0o-, m or p-acetam dophenyl, o-; m or
p met hoxy 1079826 m or p-et hoxyphenyl, o-, m or p-dHEREW YN phenyl ,
0-, m 35or p-(N, N-di net hyl am no) phenyl j90-, m or
p- (N, N-di et hyl ar ni nocar bonyl) - phenyl, o-, rn- or p-(Nethylam no)phertyl,
o-, m or p-(N Ndiethylam no)- phenyl, o-, m or p-fluorophenyl, o-, m or
p- bronophenyl, o-, m or p- 9 chlorophenyl, o-, m or
p- (et hyl sul burcanbary) phygsn, F,&!, Bramethyh-etivgt psdpyliphenyl, p@néwymHturt her
preferably 2,3 or 3,5-difl oroh 24-
2.5, 2, 6- Qibh%’f!ﬁehyﬁzrﬁ?‘)éhm@ﬂb‘fﬁ%/eﬁy?oxyza’é‘““o Jngthylagnigt, Sg'éet&y'z
3, 5- di brom)pﬁﬁﬂﬁb m'?ro%yé?’(o Sarbdk P'rﬁé@nﬁ??&ﬁfhonﬁ ému%ca?bﬂnﬂ'me'ﬁiﬁlhoxyphenyl
3-nitro 4 chl orophenyl 3-am no | oro-, 2-am no-3- chloro-,
2- ami n@- 4- chlammecarﬁeaywh dmnéthglalnmnoearbongL aneimmaepthﬂeaﬁmrmehlwlsulfonyl—

2-nitro-4-N, N -or n t m nophenyl , 2, 3-
di am nophenylam"QOSfIOﬁ'%EF?CQ gam@ogu%ony(?gng!/cg mgiihn% H%Balt ri CE| orgphenyl
2,4,6- 10trimet hoxyphenyl, 2-hydroxy-3, 5-dichl orophenyl, p-iodophenyl,
3, 6- di - chl oro-4-am nophenyl , 4-fluoro-3-chl orophenyl,

2- f 1 uor o- 4- biTertegibrtytlic 2dicals fﬁag;oa[eo‘betpa)tlalqpbleﬁwy hydrogenated and

3- br ono- 6- et hoxypheny] , 3-chl or 0- 6- met hoxyphe

|, :
3-chl oro-4- a8 B PRI AU oty iy -fury, 2,5-dihydro-2-
| I -
L5am nd%6- ot iy pngl oyt RN Bl A6E AT IOR YL ol 2y ¢

chl orophenyl . ™ Ar furthe not es I 'eny 1-, 2-

%:)3 pyrrol ylor aaihteﬁﬁZZ HAdihgdrdr44, nﬂdazol 4 or—fr pyrBonl 2;5-dihyBrgyr,a2e)| yI 2-,
or 5-oxazoly 4- or 5-i soxazol or 5-thj azol yl 3- 4- or
5-i sot hi azol y$' '% OT B-pysrolyl, hyrd-@y13- DWIOUCUIUY' tgirabvdlm byrz'rﬁ)fm“niwl agl | 3,

A L R el e R R R B
or -5-Ms, 1, 3yfaiadl azdihydro-pr -2-5=3t or -4-Ruridtyl, 1,2,3 4-tetrahydro-1-, -2-,

-3-, -4-, -5- or -8-pyridyl, 2-, 3-, 5- or 6-piperidin-1 or 4-yl, 2-, 3- or 4-mor-

pholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or

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

dinyl, 1-, 2- or 3-piperazinyi, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- -6-, -7-

or -8-quinolyl, 1,2,3 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl,

2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably
2,3-methylenedioxyphenyi, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxy-

20

"Q phenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoromethyienedioxy)phenyi, 2,3~
25 dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-di-

hydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

30 The term "substituted” preferably relates to the substitution by the above-
mentioned substituents, where a plurality of different degrees of substitu-

tion are possible, uniess indicated otherwise.

35 All physiologically acceptable salts, derivatives, solvates and sterecisom-
ers of these compounds, including mixtures thereof in all ratios, are also in
accordance with the invention.



g

25t hi adi azol -2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4-
or_-5-yl, 3- or 4-pyridazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 2-, 3-,
4- or 5-isoindolyl, 2-, 6, -or 8-purinyl, 1-, 2-, 4- or 5- benzi mi dazol yI

1-, 3-, 4WO207/0788260r 7- benzopyrazolyl, 2-, 4-, 5-, 6- P&I/ER2RPAMAZ0l vi |
3-, 4-, 5-, 6- or 7- benz- 30isoxazolyl 342-, 4-, 5-, 6- or 7-benzot hi azol yl,
2-, 4-, 5-, 6- or 7-benzisothia- zolyl, 4-, 5-, 6- or
7-benz-2, 1, 3- oxadi azolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolinyl, 3-, 4-,
5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nyl , 4-, 5-, or 6-phthal azinyl, 2-, 3-, 5-, 6-, 7- or 8-2H
35benzo-1, 4- gxazin fur r ef er abl 1 3- benzodloxol 1, 4- benzo-

di oxan- 6-yi , 1P6£ QR TGBIE 4 Tl NN g, TS SN 5y

each of whi cipy, ég i é@é&éphﬁhfgc&fr u‘i@?ﬁo ﬁh?nﬁﬁméﬁé fﬁ%ﬁﬁ]eny'o@qm 4G5 exanpl e,

by carbonyl oxy propy benzyl, -CH2-
cycl ohgxyl hydnomptmallymd’lmmformtﬁlmamvemhnn@henwﬁ@rlmé!m@atesdorthehyI am no,

nitro, “cyano, carboxyl, net hoxycar bonyl , am nocarbonyl, mneth I%\ ocar bonyl ,
di met byl ani neﬁﬁcﬁqiwrﬁﬁtweafe@wﬁ IRESOISABERS, th ﬁ&r}%ﬂt@mefr%ﬁ@reampﬁ%la %2

acetyl, arri t v yclic rad| cal s
may al so be E%%?%FW aﬂquy%'fat ro %\hé%tgé iE?SEI eno e, for exanple,

3-di hydro-2-, -3-, -4- or -5 furyI 2, 5- dlhydro 2- 10-3-, -4- or
-5-fury|, tetrahydro 2- or -34uryi, 1 3-di oxol an-4-yl , tetrahydro 2-
or - 3t hi enyI Sineg ﬁW@apeutlceﬂactww ofmra@emi%s/pféﬂmmsqmer%phm o-1-,

-2-, - r I t ; 0" 1-, -2-
or -4- | m dazg?ﬁlpougdgxég(gﬁ %%t%me 'a‘ée'% orém@{/ cﬁﬁé ﬁ{ rﬂéy Byrcgetzsor?médf
ﬁf rahydr o- 1yse tfe efaintidmedd iy Has@ ddses] te dhdhypebduct or evén the thte@he-
pyridyl, 1,2, 3,44etrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 2-, 3-,
~ or 6-pi pefiatescan be separates- lntoaenantlmmefmmmpouwS bmhammlm 2- - 3- or

:j B;: ?gglﬂ n%vpémﬁéﬁﬁ%%w’gs%nownzto‘ﬁe Jergon §§I!|(B?lm ﬁqe}'a@(??%éﬁe mqoye%

3- pi pergzi nyhg s&cﬁ,lﬁtl‘i’eéﬁithéﬁ%dro 1-, -2-, -3-, -4-, -5-, -6-, -7- pr
-8-quinolyl, 1,2, 3,4-tetrahydro-1-, -2- 3, 4, 5 6, 7 or -8-|squ|nonI,
2-, 3-, 5-, 6-, 7- or 8- 3,4-di hydro 2H benzo- 1, 4-oxazi nyl, further

preferably 2,3 mﬁ%eﬁedcgﬁﬁ OB TE B 21l QY BIIYL micure
3, 4- (di T 1 uor gREAMS R BRIRREINY hctive Rssolving agent. Examples of suitable
20 resoiying agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyitartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesuifonylproline), or the various optically active

camphorsulfonic acids. Also advantageous is chromatographic enantiomer

25 resolution with the aid of an optically active resolving agent (for example

dinitrobenzoylphenylglycine, cellulose friacetate or other derivatives of

carbohydrates or chirally derivatised methacrylate polymers immobilised

on silica gel). Suitable eluents for this purpose are agueous or alcoholic
30 solvent mixtures, such as, for example, hexanefisopropanol/ acetonitrile,

for example in the ratio 82:15:3.

An elegant method for the resolution of racemates containing ester groups

(for example acetyl esters) is the use of enzymes, in particular esterases.

35
A preferred group of compounds of the formuia 1 conforms to the formula

All



25di hydr obenzof uran-5- or 6-yl, 2,3-(2-oxonethyl enedi oxy)phenyl or also 3, 4-
di hydro-2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably

2, 3-di hydr obenzof uranyl or 2, 3-di hydro-2-oxofuranyl. 30The term

"subst i t tWEROUYESEr ably relates to the substitution by FHERBYME I ent i oned
substituents, where a plurality of diffetent degrees of substitution are
possi bl e, unless indicated ot herwi se. WO 2007/ 079826PCT/ EP2006/ 011411 1 The
conpounds of the formula | nmay have one or nore centres of chirality. They
may accordingly occur in various enantioneric forns and be in race- mc or
optically active fp¥fm i nvRht i@n thepéfore also relates to the 5
optically active foyns t er eoil son®rs) ,/the enantioners, the racemates, the

di astereoners and r} Les atgs of tIJQESe conmpounds. Since the
phar maceut i cal g&ctifvi t'yJof the
Mae

Xy~ stereoi soners of the 10
conpounds accor di ng3}.0 M fer, it may be desirable to use

t he engnti omers. In tReseYcasel, d %@duq-t or even the internediates
can be“separated into enanyi onerig c m)bjﬁ S B‘)y chem cal or physical
measures known to the person sR11egin khe art or even enployed 15as such
in the synthesis. All,

inwhich R, R", R" R"™ R? R? R} R* R¥ R" R¥ R® Q,X YandZ

have the meaning indicated for the formula |, and pharmaceutically

<

10 acceptable salts, derivatives, solvates and stereoisomers thereof, including

mixtures thereof in all ratios.

A further preferred group of compounds of the formula | conforms to the
15 formula Alll

R”

RS R3 0O /Rz'
R 2\27(2 N N « R
I /I\ )l\ < A )(X
z Y N N Yo g
. L/ X R
RRY gt e

20
Alll,
inwhichR", R", R"™ R™ R?, R, R® R*, R®,R¥, R¥,R® X, Yand Z
have the meaning indicated for the formula |, and pharmaceutically
Q 25 acceptable salts, derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios.
30 A further preferred group of compounds of the formula | conforms to the

formula AlV

35



In the case of racem c am nes, diastereoners are forned fromthe m xture by
reaction with an optically active resolving agent. Exanples of suitable
20resol ving agents are optically active acids, such as the R and S forns of
tartaric WOI2807HPREet yl tartaric acid, dibenzoyltartaric P&IEP20MEEEEI ¢ aci d,
malic acid, lactic acid, suitably N-progygcted am no acids (for exanple
Nbenzoyl prol i ne or N-benzenesul fonyl proline), or the various optically
active 25canphorsul fonic acids. Al so advantageous is chromatographic
enantiomer resolution with the aid of an optically active resol ving agent
(for exanple diqi%robenzoylpR%nyDglyciRé, cellulose triacetate or other
derivatives qQfsr carbohydrates|or ghirgfly derivati sed nethacryl ate pol yners
i mmobi | i sed “Siy | X i el uents for this purpose are aqueous or
al cohol i c 30T m| xt urgs X exanpl e, hexaneti sopropanol f
acetonitrile, forkex | e :15: 3. An el egant nethod for the
resol uti on of racerates Ycont ¥ ni )%grrgLoqps (for exanple acetyl esters)
I,

is the¥Yuse of enzynes, i|q part.j gul Kerafes. 35 WO
2007/ 079826PCT/ EP2006/ 0R1411REZ 5 ibn which R, ar, Rt.; R -, R25 R21.,
R3, 1R4, R5i, R5,-5""6 RQ X Y and zR AlV,

inwhich R", R", R", R"", R*, R” R® R* R, R®,R* R® X, Yand Z
have the meaning indicated for the formula |, and the pharmaceutically
10 ‘acceptable salts, derivatives, solvates and stereoisomers thereof, including

mixtures thereof in all ratios.

A further preferred group of compounds of the formula | conforms to the

15 formuia AV

R \ N T
N N™ ™ R
X

~
R 1
R AV,
| in which R", R", R", R"", R*, R?, R®, R R*, R¥, R, R® X, Y and Z
@ 25 have the meaning indicated for the formula |, and the pharmaceutically

acceptable salis, derivatives, solvates and sterecisomers thereof, including

mixtures thereof in all ratios.

30 The term R’ is used below as representative of one of the radicals R" R",
R" or R1"", and the term R? is used below as representative of one of the

radicals R? or R?.

Further preferred sub-groups of compounds of the formuia 1, All and Alll,

35 AlV and AV can be expressed by the following sub-formulae Aa to Ah,

which conform to the formulae i, All, Alli, AlV or AV, but in which



have the neaning indicated for the fornmula I, and pharnmaceutically
l0acceptabl e salts, derivatives, solvates and stereoi soners thereof,
i ncluding m xtures thereof in all ratios. A further preferred group
of conpouNBSLGHO7PHE formula | confornms to the 15fornul a PATEPAIGS[0141H whi ch
Rl. Rlara, R\, R\, R3, R4, R5', R5", Rs)y, R6, X, Y and Z have the
meaning indicated for the formula |, and pharnaceutically C25accept abl e
salts, derivatives, solvates and stereoi soners thereof, including mxtures
thereof in all ratios. 30A further preferred group of compounds of the
formula | conforns to the formula AIV 13 in which Rv, Rlh, Rl, R, R2.,
R2", R3, R4,. I%'—}Ir R5, R5 /_6\ , R, X, Yand Z

in the'sub-formula Aa

X denotes CR’ or CHR'

and all other radicals have the meaning indicated for the formula |,

in the sub-formula Ab

one of the radicals X denotes N or NR1,

the other three radicals X denote CR' or CHR'
10 and all other radicals have the meaning indicated for the formula |,
in the sub-formula Ac
R®  denotes methyl

15 and all other radicals have the meaning indicated for the formula |,

in the sub-formula Ad
R® denotes H
20 and all other radicals have the meaning indicated for the formula |,
in the sub-formuta Ae
R% R” denote H
Q and all other radicals have the meaning indicated for the formula |,
25
in the sub-formula Af
Y denotes NR?,
R* denotes H or methyl

30 and all other radicals have the meaning indicated for the formula |,

in the sub-formula Ag
R", R" is H,

35 R" is H, Hal or methy,

R™ is H, Hal, methyl, ethyl, n-propyl, 2-propyl, butyl, isobutyl, sec-
butyl tert-butyl, methoxy, CHals;, CF5;, OH, OCH>CH,OH,



i

have the neaning indicated for the fornula I, and the pharmaceutically
1l0acceptabl e salts, derivatives, solvates and stereoi soners thereof,

i ncluding_m xtures thereof in all ratios. A further l;preferred group
of corrpogﬁ"‘fﬁsz'}wm???é formula | confornms to the 15for nul a PAVERG0GMI4Y4A ch Ry,
RL', Rv",R2., R2", R3, R4, R51, 5 n, 5 KR', R5, X Y and Z 25have the
meaning indicated for the formula |, and the pharmaceutically acceptable
salts, derivatives, solvates and stereoi soners thereof, including mxtures
thereof in all ratios. 30The term Rl is used bel ow as representative of one

of the radicals Rv, RISCHxCils, BHGHs N(Clp, O QAN . RO Hs stPHHow as

representative of one e I cal I " 6

Dob7! 0so8a6rer ep20oe BEHAS AGF 3 IRRSK et NIGONR) NHCONHA,
NHCONHAr, where A and R® are H, cyclopentyl, cyclohexy|,
n-propyl, 2-propyl, ethyl, sec-butyl or tert-butyl and Ar is thio-

° phen-2 or 3-yl, 3,5-demimethylisoxazol-4-yi, and two radicals
R6, together with the amide nitrogen atom, may form a tetra-
hydropyrrole ring,
1 and all other radicals have the meaning indicated for the formula |,
0
C in the sub-formula Ah
one of the radicals X is N or NR',
15 the other three radicals X is CR" or CHR',
Y is NR*,
R is H or methyl,
R® is methyl,
g ROROR areH,
R" R" are H,
R"™ is H, Hal or methyl,
R™ is H, Hal, methyl, ethyl, n-propyl, 2-propyl, butyl, isobutyl, sec-
= butyl tert-butyl, methoxy, CHals, CF3, OH, OCH,CH,0OH,
“ 25 SCH2CHs, NHCHs, N(CHz),, CN, COOH, COOCHj3, SO,CH,
OCHals, OCF3, NHCOA, NHCOAr, NHCON(R®),, NHCONHA,
NHCONHAr, where A and R® are H, cyclopentyl, cyclohexyi,
n-propyl, 2-propyl, ethyl, sec-butyl or tert-butyl and Ar is thio-
30 phen-2 or 3-yl, 3,5-demimethylisoxazol-4-yl, and two radicals
R6, together with the amide nitrogen atom, may form a tetra-
hydropyrrole ring,
and all other radicals Have the meaning indicated for the formula |
35

and pharmaceutically acceptable salts, derivatives, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.



Xdenotes CR1 or CHR1 5and all other radicals have the nmeaning indicated for
the formula I, in the sub-fornula Ab one of the radicals Xdenotes N or NR1,
the other three radicals Xdenote CR1 or CHRL 10and all other radicals have

t he neani W8 W8 bed for the fornula I, in the sub-for KHTEPARYREEnot es
met hyl 15and all other radicals have thegs meaning indicated for the fornula
I, in the sub-fornula Ad R3denotes H 20and all other radicals have the

meani ng i ndicated for the fornmula in the sub-fornmuia Ae R2', R2"denote H and
all other radicals have the neaning indicated for the fornula 25

Particular preference is given to compounds selected from the compounds
shown in Table 1 and pharmaceutically acceptable salts, derivatives, sol-

5 vates and stereoisomers thereof, including mixtures thereof in all ratios.

10

15

20

@ 25

30

35



in the sub-fornula Af denotes NR4, R4denotes H or nethyl 30and all other
radi cal s have the neaning indicated for the formula I, in the sub-fornula Ag
R'"is H }Rehtgokhs Hal or nethyl, is H Hal, methyl, qichmoedRiaRY! .
2-propyl, butyl, 1sobutyl, sec-butyl teg#-butyl, rnethoxy, CHal3, CF3, \
OCH2CH20H, WD 2007/ 079826PCT/ EP2006/ 011411 15 SCH2CH3, NHCH3, N(CH3)2, ON,
COOH, COOCH3, 8020H, OCHal 3, OCF3, NHCOA, NHCOAr, NHCON(R6)2, NHCONHA,
NHCONHAY V\A'-\%F)Ié ind Re are H, cyclopentyl, cyclohexyl, 5 n-propyl,

2- propyl, et sec-butyl or tert-butyl'and Ar is thiophen-2 or 3-yl,

3, 5-dem net hyl i soxazol -4-yl, and two radicals R6, toget hﬁ[:, Eﬁt h the am de
nitrogen atom nay forma tetrahydropyrrol e K50y, HPLGI !ﬂ er radicals
have the neaning indicated for the formula lppgd i gmife syl)_sfornp}@dm

(U O B

3
H
1 \ N*(N\ONNCHB 23 195 0.420 orange-brown
N : ' 339.2 solid

O

5 Hy N Nk( N—crg 54 199 1.273 orange-brown
:§J“ : ¥C 353.2 solid
y
e
Ne
3 ‘h/ \Nig o 10 o0 -387 orange-brown
b ' 0 3672 solid

373.0 solid

HC N/\ﬁ)\NH
4 ’O\N)\(\V@Q 14 208 0.678 orange-brown
H

Q
pels e
| /s 1.229 orange-brown
J .
S s pr@’ 08 201 3502 solid



one of the radicals Xis N or Nal, 15the other three radicals Xis CRl or
CHRL, is NR4, Rdis Hor nmethyl, Rs.is nethyl, 20R2i, R2", R3 are H Rll,
R1"are H, wigsaghvofogdg or nmethyl, is H Hal, nethyl, ethylpciemosadisrs2- propyl,
butyl, isobutyl, sec-butyl tert-butyl, mggthoxy, CHal3, CF3, OH, OCH2CH2COH,
25SCH2CH3, NI FI CH3, N(CH3)2, ON, COON, 0000H3, SOQ20H, OCHal 3, OCF3, NHCOA,
NHCOAr, NHCON( Re) 2, NHCO\IHA HCONHAr, where A and Re are H, cycl opentyl,

cycl ohexyl, nHgr ~net hyl, sec-butyl or tert butyI and Ar is
t hi o- 30 phen 2 8 3l yl .,y 3, 5-denmjryet hyl i soxazol - 4-yl,
togetherGwith th r\fyﬁqwmy fdri a t2302ah '}SA‘;rI;a@ EO@’P?\VS
and all other radical SéHhave the ani ng i ndicated for th mul a P%S 16
3
o

HSC\NCL N NH
CH, -
| / 0.458 orange-brown
7 ﬁr)\/ ﬁ’@o 31201 3550 solid

| 1.338 orange-b
% oHy . ge-brown
& H“/I\ H”Q 25 1.96 353.2 solid
CHy
o
' 1.253 orange-b
¥ . ge-brown
9 H”/‘\ @ 4.8 1.96 339.2 solid
CHy

HyC—N N

H
N N C 1.380 orange-b
\ 7 : ge-brown
10 &ND/ 17204 404, solid
Q

M. T
b,
11 O\HN)\/ 39 207 1.372 orange-brown
" . ' ' 3931 solid



Particul ar preference is given to conpounds selected fromthe conpounds
shown in Tabl e 1 and pharmaceutically acceptable salts, derivatives,

sol vates gnRshopt somers thereof, including mxtures ¥
Totios . PABHEIRYLSOTT o peosi 079826R /EP2006/01141[¥)'?E7':2@B% (ot

ICSAO-1PLCRis PDKL (mn) (mn (PM(1)me) Product
0

HSC\'O\ N/fNH
| 1.264 orange-brown
12 H)\/ H@cm 08 193 o0 T
o)
HSC\Q MyNH
| 1.427 orange-brown
13 qf)\/ h’@ M2 470 solid
CH,

9 o}
Hsc\q\ N/Q\NH
| \ 1.320 yellow-green
14 - q')\( KH [y 04 325 s T i

HC N NH H3C'>
15 O\N/ﬂ\/ 0 09 321 ;63352 yellow solid

@ o
HC N NH
| s 1,580
| N)\ 0.4 4.19 395 2 yellow solid

407.2

HBC\NC'\ R NH

| F

17 N/k/ /N 1.6 387 1210 yellow solid
F



0.678 orange-brown 1.42.08 373.0solid NlH H3 1.229 orange-brown 0.82.01

369. 2solid 5Al e CH3

WO 2007/079826
20

0
HLC T N\H
CH,
18 O\N)l\ Al 0.7
H H

==/ H,G Oy

o)
HCo SN NH
19 U\ N)'x\ o N/'{ﬁ>ﬂc|-|3 0.6
H N
o)
HaC, 2 NH
20 O\N)\%% 28
<
i'l:.C\N/ Sy NH
21 @H)\%%ﬂ% 1.0
| HC. N/\\[)\NH
22 O\(L»? \v@ 2.6
e i HiC CH,

QO

AC. S NH
23 O\N)\% 36

H H
H,C CH;

4.08

3.17

1.95

3.16

3.34

3.15

PCT/EP2006/011411
;85152 yellow solid
;'33912 yellow solid
1.308 orange-brown
367.2 solid
1.330 .
360.2 yellow solid
;64712 yeliow solid
1.350 .
3539 yellow solid



WO 20071079826PCT/ EP2006/ 011411 18 6--cH31.12.02 1.275 orange- br own
353.2s0lid CH3 H3c 73.12.010. 458 orange-brown 355.2solid 82.51.96 1.338
or ange- br g gdadrogs0l i d WO 20071079826PCT/ EP200610114 % 1/EP2006/011411

24

25

26

27

28

29

2
HaCo S T
O\N)l\ P /

(I:H3 H
H,C

H&\@\ A(rfNH
| JS
A -

)

et

—4

0

3.23

217

1.99

2.96

3.07

2.05

1.320
353.2

1.569
4212

1.346
381.2

1.260
343.2

1.270
357.2

1.399
434.2

yellow solid

orange solid

orange solid

yellow solid

yellow solid

orange solid



19 O Elsa..,NH 131 iv-r"--1.72.051.427 orange-brown 417.0solid i CH3 NH
14 0.43. 251. 320 yel | ow green 352. 2solid CH3

WO 2007/079826 PCT/EP2006/011411
22

e}
S
30 O\N){\(\@ 36 ;;182 yellow solid
| H — CH, .
CH

3

0
HGC\N\:j\ '\/XLNH
or
| 1.500 .
31 ﬁ)\ N/@——< 3.55 .o, vellow solid
H CH,

< IC50 HPLC MS
PDK1 (min) (min Product
(M) (2) mle)

G
32 N)\N/ N%}—CHS 6.4E-07 3.14 366.47 beige powder
cH, =
CH,

H?’C\N
o = L

Oo—=

Hy

9]
N7 ™ N
)'\N/ /D% 13E-06 3.35 36647 yellow, solid
N
H,C
0
Hac\N N/YLN
34 N,J[\N/ N/QCHB 3.7E06 3.17 35244 yellow, solid
HC



1.580 4.19 0.4yellow solid 395.2 0 171 .510 1.63.87yellow solid I HFE 407. 2
ars WD 20071079826PCT/ EP2006/ 011411

WO 2007/079826 PCT/EP2006/011411

23
o
HSC\N N N
35 . /lN/ ’QCI 3.7E-06 3.79 407.3 vyellow, solid
N
1
CH, o
9]
H.C
TN N7 N
A -
36 NNy Cl 12E-06 3.61 393.28 vellow, solid
cl

~

e

O
H3C\N N \\ N oh
37 P @,Nf * 19E07 253 367.46 yellow, flaky
N N N \CHs
O
HSC““‘N N N
38 P 6.0E-07 3.2 363.42 vyellow, flaky
W N
CH,
O
} pale yellow,
39 N)\N/ NQC. 4906 374 407.3 PV
Cl

(0]
[ 3
40 NJ\N/ . 1.4E-06 4.19 394.52 vyellow, flaky

H,C CH,



20 1.410 2.63. 34yel |l ow solid 367.2 3.6 PCPEP2006/ 011411 1. 480

381. 2yel l ow solid 1.500

WO 2007/079826
24

Q
41 X PP N’Q 6.3E-06
H,c CH,

4.8E-06

O
42 N/J\N/ N/QCHS
H,C
0]
TN N
43 e OM 2 0E-06
NTONE N O\#CHa
G
e N N/fkw -
44 Mo @.< 9.2E-07
N N N
CH,
O
He N X N
45 P @CH 1.5E-08
NTONT SN 3
O
Hac\N N/‘\jﬁ\\N
46 M @ 2 4E-06
N N N
H,C

3.17

3.21

3.13

3.56

3.33

3.07

PCT/EP2006/011411

366.47 vyellow, solid

366.47 yellow, solid

382,47 vyellow, solid

380.5 vyeliow, solid

352.44 yellow, flaky

338.41 yellow, flaky



3.55 367.2 yellowsolid IC50 HPLC M5 PDK1 (min) (mn Product (M (2) nie)

-

WO 2007/079826 PCT/EP2006/0114%1
25

0
H3C/\N N X N '
47 N )LN/ QCH 1.5E-06 3.6 366.47 yellow, flaky
N 3
CH,
0
H.C N
48 NN Ny o 3.0E-06 3.66 39452 vyellow, solid
3

30)

H

CH, o
PN P
49 M @o 51E-06 3.34 396.49 yellow, solid
N N N \-—-CHE

CH, Q
HSCJ\O N/\%N CHa
50 A e N@ 12E-06 38 39452 yellow, solid
CH

3

CH, Q
A "
H,C N N7 T CH,
51 N )LN/ 27E-06 42 40855 yellow, flaky
N

H,C CHa

CH, Q
HSCAN \ \)\\N 04/
52 P - 36606 > 37043 yellow, flaky
NN Ny 3.11



T T - e PET e ¥ e it

6. 4E-07 3.14 366. 47 beige powder 1.3E-06 3.35 366.47 yellow, solid 3. 7E-06
3.17 352.44 yellow, solid

WO 2007/079826 PCT/EP2006/011411
26

o

CH,
Hac/‘\N Xy
53 Py ,GCH 24E-06 336 366.47 yellow, flaky
N N N 3
Q
HC™ N N N
54 P /@ 71E-08 317 35244 vyeliow, flaky
N N N
H,C
0
55 N /I\N/ ) ’@_\\\N 2.3E-06 -, 363.42 yellow, flaky
Q
A NS " 2,59/
56 1.5E-06 % 349.4 vyellow, flak
NJ\N/ N / \ \\N 2 69* yellow, Tlaky

CH, 0
ch)\w N X N
57 A 2.0E-06 34
N7 TN Sy CH;, - 48 380.5 yellow, flaky
CH,
CH, Q
HC)\ N
= W 282/
58 E- :
N )\N/ . \ 7AE-06 502 377.45 yellow, flaky



PCT/ EP2006/ 011411 2. 4E-06 22.8374*/ 370.43 yellow, flaky 2.9E-06 3.41 406.41
yel l ow, flaky 6.5E-06

WO 2007/679826 PCT/EP2006/011411

27
Q
59 N/I\N/ N@'F 24606 2721 37043 yellow, flaky

2.83%
>

Hy

O
i
60 N/J\N/ N@ 29E-06 3.41 406.41 vyellow, flaky
F F

CH, 0
oy A
61 )'\ F B5E-06 3.61 42044 vyeliow, flaky
_ 7 N\
N N N
0
H.C
SR N7y N -
62 P l@,}( 1.8E-06 3.49 39238 yellow, flaky
N N N e
O
HSC\N N N .
P |
63 NN N\_Y 1.0E-06 3.91 42054 vyellow, solid
CH,

QO
H.C
HSC\’O\ Nl/j\)LN 3>
64 N)\N/ N@o 43E-07 3.11 38247 yellow, solid
I
CH,



3.61 420.44 yellow, flaky 1.8E-06 3.49 392.38 yellow, flaky 1.0E-06 3.91
420.54 yellow, solid 4.3E-07 3.11 382.47 yellow, solid

WO 2007/079826 PCT/EP2006/011411

28
o
H.C
HBC\N N A N 3>
65 P 7 \._g 52E-07 31 36844 yellow, solid
N N N

3.28"

O
66 N)\N/ N,@ 34606 19/ 355 44 beige powder
H,C CH,

powder

O
C
67 N/J\N/ N@ 13606 379 40641 JVEHOW
F
L, :

solid

0]
HBC\N N X N
68 N/“\N/ N@ 51E-07 216 35343 Paleyellow,
|
CH
’ NH,

O
HSC\N Ni/ﬁ)&\l\l
e
3

69 EH 0 6.5E-07 3.55 464.57 vyellow, solid

N—Z<N @

CH

0 H.C 3
Hac\.N N’\YL\N j
70 P M"f 11E-07
NN =N
CH,

3.68 460.59 vyellow, solid



WD 2e07/ 079826PCT/ EP2006/ 011411 29 0 CH3 9.6E-07 3.17 438.54 pale

yellow, solid 1.3E-06 2.99 424.51 yellow, solid

W0 2007/079826
29
O
N NT ™= N
71 )I\ s 43807
P .
[Tl § N CH
CH, H,C 3

o] Q
Hacxl}l/\_)LO\ N/\f\f\]
72 o ALz QCHa 8.1E-06
N
&,
CH,

)
CH,

oH, 0
73 A~ “QCHG 3.9E-06
CH3
0] .
74 /l/ QCH 3.2E-07
TS
CH
3 CH,

0
H:;C\.N N X N
ALz
75 L NN o 9.6E-07
CH, N_‘/< CH,
v
CH

Q
76 W N’Q .
CHB N‘(
N

CH

3

1.3E-06

3

4.07

3.56/
3.60*

3.26/7
3.32*

3.34/
3.38*

3.17

2.99

PCT/EP2006/011411

380.5 yellow, flaky

451.57 vyellow, flaky

423.56 vyellow, flaky

352.44 Dbeige powder

43854 Pale yellow,
solid

424 .51 yellow, solid



WD 2007/ 079826 PCPEP2006/ 011411

WO 2007/079826
30

0
H,C..
“OLCL
|
N N
7 i N@ 0

Ch, N CH,

| e

CH,

' O
HaC\O\ N/%N
T |
O LA, @
9 CH, g

7 >:
H,C 0
Pa

3

9.4E-07

1.5E-07

6.0E-06

0
Hac\N N7 N
80 P @NH 1.9E-07
CH,

81 y

Hy

Q H.C § N
R
N

CH

3

' Q
o O
S0

4 2E-07

7.5E-07

3.41

3.57

2.88

2.16

3.23

3.64

PCT/EP2606/011411

452.56

484.57

438.54

353.43

438.54

478.6

yellow, solid

yellow, solid

pale yellow,
solid

yellow, solid

yellow, solid

pale yeltow,
solid



37 3.7 380.49 yellow, solid 3.6 463.58 yellow, solid 3.57 404.47 yell ow,
solid 2.99 409.49 yellow, solid 3.2

WO 2007/0479826 PCT/EP2006/011411
3
Q
HSC\‘N X N
A -
83 TNy " yow,  20E-07 352 45256 vellow, solid
CH, 2' GH,
H.C
o]
"y N7 N
i @
N N N
e
84 ? N>: 55E-06 3.25 45258 vyellow, solid
0
N
HC%, CHy
H,C

2.99 424.51 yellow, solid

]
HSC'\.N N/YX\N
s AL -
e,

N 2.8E-07
O>/" \—cH,

3.23 438.54 yellow, solid

Oz

H

]
HaCxO\ N[/YLN
86 A NIQ'“%N 2.8E-07
3 © \’_’\CH

2.3E-07 3.57 45256 vyellow, solid

o}
H.C
E \O\ Ni/\/@\hi
P
?'/LN ”'%}N}—N
87 CH3 4 >’_\
H,C CH,

1.5E-07 3.84 4786 vyellow, solid

88 Q.’C’&@ ”%NO



423.52 yellow, solid 3.39 437.54 yellow, solid 38 Pharmaceutically or
physi ol ogi cal |y acceptabl e derivatives are taken to nean, for exanple, salts
of the conapiadsrsageording to the invention and al so so@akpR6k/@IOdr U
conpounds. Such derivatives are known i nathe per- 5son skilled in the art. A
revi ew of physiologically,tolerated derivatives is given in Burger's
Medi ci nal Chem stry And Di scovery, 5th Edition, Vol. 1: Principles and
Practice. ﬁH%%i::ﬁfo s are taken to nmean conpounds of the fornula which

have been nodiified wijth e, alkyl or acyl groups, sugars or

ol i gopeil@Pdes a | eaved2.DE-07 | 3168r a#€8.58n yellewoisghehi sm
to give the effectisg conpounds acgording to the invention. These al so

i ncl ude bi odegr adabl e pol yrer derivatﬁ?ig of the compounds according to the
i nvention, as described, for exanple, Int. J. Pharm 115:61-67 (1995). 15
Suitabl e acid-addition salts are inorganic or organic salts of al
physi ol ogi cally or pharmacol ogically acceptable acids, for exanple halides,
in particular hydrochl ori &s or hydrobrom des, |actates, sulfates, citrates,
20t artr at esH el eat es, fupenat es, oxal at es, acetates, phosphates, nethyl-

sul fonates or p-t Iue|es If es solvates of the conpounds of the fornula

| are t nto |nert solyg@tofmlg%@,l e57813ig0 );én%“pggp@unds

of the fornula I mh h form
Eg, N_/< O

O
HgC\‘N N/\f\hl
- i
O ]3\“.'*“’ @
CH

N
91 Y=o 2.91 43853 yellow, solid
CH,
0
Hzc\O\ Nl R M
'T'/I\”/ “'Q le vell
92 cH, 78E-06 317 45256 P Yelow,
N solid
>:o
N
o] Hac>’_‘\CH3
HC. M
- LG
- @
o le yell
03 ”>:o 35E-06 3.57 4786 Pacyelow
N solid
0]
o
94 NN N . 16E-07 365 47858 Paleyelow,
CH, solid
N / 5



250w ng to their nmutual attractive force. solvates are, for exanple,
hydr at es, such as nonohydrates or di hydrates, or alcoholates, i.e. addition
conmpounds wi iddr@tegehol s, such as, for exanple, wth nethangbofdoigifianol .
30The expression "effective amount” dengkes the anount of a nedi canent or of
a pharnaceutical active ifjgredient which causes in a tissue, system aninal
or human a ftg |caI i cal response which is sought or desired, for
exanpl e, by ariggigr ola S|C|an 39 In addition, the expreSS|on
"therapeutlcal 4:2? " denotes an anount mhlch WB with a
~ t

er OI’

corresp&fli ng subjegt who ved $ BbEsOAnolinSs, h9$56he ol’l gmnhg
consequence: 5i nprovéd treatnentN eal prevention or elimnati of a
di sease, syn- drone, condition, h di sorder or prevention of side

effects or also reduction in the progr ss of a disease, condition or

di sorder. The term "therapeutically etfective amount" al so enconpasses the
anounts which are effective for increasing normal physiological function. 10
The invention also relates t§ m xtures of the conpounds of the formula I
according to the inventiaq exanple m xtures of two diastereoners, for
exanple in the rati o 1:N, 4, 1:5, 1:10, 1:100 or 1:1000. 15These
are parggul a prefeéé? o% st er eoi soney ixg Cﬁﬁ?%%ndﬁelehﬁaky
present 1nve f urN’he oS t'@_a process for the prepargtion of
conpounds of f ormul a | ysi ol ogﬁ'&al |y acceptable salts, deriva-
20ti ves, sol vat€s and stereoisonmers thereof, characterised in that, in a
first

CHy 0
ool
97 NJ\N/\N’QO\ 396 42553 yellow, flaky
| CH,
| CH,

H,C.

N
|
08 v, /':\{ ,Q 3137 45354 yellow, flaky

3.20%

0—--'2

H

3

O
Ay N7 N
P
99 SNy AN 1.2E-07 365 478.58 vyellow, solid
CH, %
O —
9!

aQ
H
N N N
| >~N CH,
s
H3C \N/O

100 2.2E-07 3.12 491.55 yellow, solid



step, a conpound of the formula VIIl1 25 V1II, 30 i.n which all radicals
have the neaning indicated above, is reacted with a conpound of the formula

VIT 40 NQR#2daohiek,CHIVI I, in which all radi caighpMBeddigsseaN NYS
i ndi cat ed above, to give a comOpound ofzysthe formula VI 15 20 '

Q
Hzc\.O\ Nl/j\)L\N
&,
N
/\:o

pale yellow,
101 34E-07 32 47858 <olid
0 \—S
HSC\U\ NI/YL\N
oL
cH
N pale yellow,
102 Yo 34E-06 291 49155 T 7

N CH,

l_<0
HC™ 0~

N™ ™=
103 O/\NJ'\N/ @»CHB 462 33138 yellow, flaky
N

Q
N
" s CH,
104 N)\N/ y 5.54 373.46 yellow, flaky
Cl/\ HC Cfs
G
NN -
105 N)LN/ 7 N 5.18 385.35 yellow, flaky
O
0

NT ™
106 O/\N)LN/ @F 444 33534 vyellow, flaky
N



AV/
formula IV WD 2007/ 079826PCT/ EP2006/ 011411 41
WO 2007/079826
35
O
H.C ’
3 \N N \\ N CHS
107 P @
N N N
| = CH,
CH,
0
—
108 @(\N/'\N NQCH‘*
CH,
e O
H.C N

F\L N
CH, CH,
G
HSC“‘“N N7 N
112 A @N
L O
CH

30 which is then saponified in the next step to a conpound of the

5 Rf
PCT/EP2006/011411

pale yellow,

38049 " olid

3.67

2.96

3454 heige powder

3.23

450.54 vyellow, solid

3.23

450.54 vyellow, solid

3.51

366.47 yellow, flaky

3.6 44956 yellow, solid



which is cyclised further to a diazepinone of the forrmula Il 10 Rin CH3
whi ch, after an increase in the reactivity of the thioether, for exanple by

200xi dat i gy 3dd78793ed fone, is substituted by a conpound wivERgedaiml a ||
giving a conpound of the formula Ib | g

0
HSC\N N N
113 M /3 373 40447 yellow, solid
VN 0
CH,
0
pale yellow,
114 N)\N/ 261 353.43 <olid
| N
CH,
H,N

115 34 43759 vyellow, flaky

O
~
.
z%o

O ]
Hacxl\ll/\)"\N N/YL\N
116 on, N/“\N/ NQCH3 3.75 4856 vyellow, solid
LcH3 CH,

O

9
oy N \
I -
117 NSNS NG CH, 317 423.52 yellow, solid
lCH3 OﬂCHB

3.41 437.54 vyellow, solid

NHHa

0 H,C CH,

O
|
118 Ao NO,
o,



42 which is finally, if the radicals R, Rr' have a neaning other than H,
converted into a conpound of the forrmula | The conpounds of the fornula
VI, VII vwanthottizogte generally known. if they are novelpct/bEnc@nshe
prepared by nmethods known per se, as described in 15the literature (for
exanple in standard works, sgch as Houben-Wyl, Methoden der organi schen
Chem e [ Met hods of Organic rnrstry] Georg Thiene Verlag, Stuttgart;
Organi c Reaft§ Jo NSons, Ing., New York). 20 The conpounds of
the for Ia | and al so fjhe starthng.matgrtals for their preparation are
prepar e m @ descri bed in tRe | i88048uryeliohosolid
exanple in standard V\bl’ ks, such 5 oubeit, Wyl , Met hoden der organi schen
Chem e [ Met hods of Or nic Chem stry], Georg 25Thi ene Ver | ag, Stuttgart;
Organi ¢ Reactions, John Wley & Sons, Inc., New York), to be precise under
reaction conditions as are known and suitable for the said reactions. Use
can al so be made here of variants known per se which are not nentioned here
in greater detail. 30 WDO®007/079826PCT/ EP2006/ 011411 43

HSC“\N N[/‘\\;If\\ 0
120 'T/J\“/ N@N@ 36 463.58 yellow, solid

Hsc\ /fX\N
N NT o
121 CLN )I\N/ ’G—@ 3.57 404.47 yellow, solid

Hzc\N N7 N
122 ) A N 2.99 409.49 yellow, solid

N N/\fLN
123 NJ\ _ N 3.2 42352 vyellow, solid

I N N h
cH, CH,

H:!C“\ N
N NT T
124 N )I\/N:[\L @_ﬂ o, 3.39 437.54 yellow, solid
N



m xture by chromat ography or after precipitation as a solid, preferably
crystalline. b) The product from (a) is hydrogenated to give a conpound
of the fornmula 5V at roomtenperature and atnospheric pressure by nmeans of a
sui t abl e Wa2A¥KEP826 ) The reacti on product from step (BFT(Eé’z%%ﬁ%Hlfi ed at
el evated tenperature, and the resultantigonpound of the fornmula IV is
purified and separated off fromthe reaction m xture. 10d) The product from
(c) is then cyclised with the aid of suitable coupling reagents to give a
conpound of the formula 11l and purified. e) The thioether obtained in
step (d) is Bhaseagmuically or physidiegicady iaccepiable deivativestirgitakgn tor eat ed with
an agent such as g{rt a-chl orogfarbﬁgzoi C aci% in 15&[HF gquhl oereth ne,

met hyl i odi d&'SPR: KESPGHIRIP; $RASHT IR |ICOMRALINGS apgerding Yo fhe, WIVERTIOR gRd . o h 5 und
of the fornu Idal it } } i ; b ket l; Jdtuted by
a conpound o !@? h%gl ?"‘g{eﬁmff’?af‘fgfi"%rﬁe?Qg&avgé%cﬂp%%@ﬁgfggt@' mkPg‘ﬁ'hd?(éﬁ‘?l,BéfAhi ch is
purifi ﬁd - f son ekilag iretheyant W oevdiewmf pblygiol Gicallydotesaiedl derivatiess is bed above
are geherally carried out .in. an ipert. solvent. itabl e ipert.solvents for
the reacti on8'VEB4R ulB%‘?f%M@@@'%' , %‘Fﬁéfﬁ}d;bﬁfgsﬁwplﬂ‘é% Qghé?l't@ﬂch as
hexane, petr . sl " [

hydr ocar bons?bgﬁgﬁggﬁ?si cﬁ@oﬁ%@"t eyﬁéﬁpﬁlgﬂ%dcﬁggrgﬁaggﬁ g@ﬁ{aﬁ, car bon

t etrachl ori depmpblisd®bbtha formdlachwhichrienearesn ewoldies, withudbr agamipét, hyl et her,
di i sopropyl ether, tetrahydrofuran (THE) or di oxane; glycol ethers, such as
ethyl ene gl y2ly! SRARMEIAHHS, SHIRSRTCAIIRPEPEdeRANd dihigh gfeeragalq}wﬂeadfﬁﬁet hyl

her {4i gl : . . s h
Seotert oo, PR SRRl i athoa AP Aty alh o
di et hyl f or nin ileetidn/Mheseniléd irchsde biuqb?mla@@p@uymerrideemaﬁmg okihdes, such

di et hyl sul foxi de (DMBO); carbon disulfide; carboxylic acids, such as
form c aci d ePmaesnds ageer@indictthe ivvetonas desgtibeddonpxamplessn Mt dane or

ol vents. - prEPERER I (BRSTo ul foxi des, such as dimethyl  sui foxi de
(DMBO) 15 44

Suitable acid-addition salts are inorganic or organic salts of all physio-

logically or pharmacologically acceptable acids, for example halides, in
particular hydrochlorides or hydrobromides, lactates, sulfates, citrates,
tartrates, maleates, fumarates, oxalates, acetates, phosphates, methyl-

20
sulfonates or p-foluenesulfonates.

solvates of the compounds of the formula | are taken to mean adductions

of inert solvent molecules onto the compounds of the formula | which form

25 owing to their mutual attractive force. solvates are, for example, hydrates,

such as monchydrates or dihydrates, or alcoholates, i.e. addition com-

pounds with alcohols, such as, for example, with methanol or ethanol.

30 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 biological or medical response which is sought or

desired, for example, by a researcher or physician.

35



The amobunt of solvent is not crucial, 5 g to 500 g of solvent can preferably
be added per g of the product to be formed. 5 In general, the process is

carried qut at a pressure of 1 to 200 bar, but preferabl{\é at _at m)sEheric
pressur e. WO 20078282 di ng on the conditions used, the reaftTER2 &P hiure for

the reaclOtions described above is betwsen about -10 and 200C, nornally
between -5 and 100C, preferably between 0 and 80C. Dependi ng on the
conditions used, the reaction tine is between a few 15m nutes and a nunber
of days, pref erably in the region of a number of hours. 20 025 The reaction
can al so be |@a3dd"f@n doe wﬁrqas@m‘éiﬂ%rﬁ@géh@lyseffﬁc&y@ amopnthigRoieas use i s

preferably {wﬁﬂhaggﬁg)g?eoo@ﬁﬁ % q_ﬁr}ﬁig&?{g& ‘L%ggeemqhase a solid

phase and a ororret or C phase. Use is nmade

here of a ph@%@wteﬁaﬁ&f@ﬁogmt a.lasshefamhn @onéﬁumnple t et rabut yl ammoni urn
i odi de, and optionally an acyl ation catalyst, such as, for exanple,

di met hyl ani nopevedl Heatmaniasaling, praentismen eliminakieaiohadiseasenéYbonver t ed
into the assgci ated i d- addl alt _using an,.aci Sui r this
Foact | on ar ey ConRiien. BPOWIAIT cRGret SRy BRudt Rl apP Rt & SRR s, e i s
possi bl e to R CctiBP UM Srodfesd ¢fsa dfs@bs@xt%ﬁﬂltﬁ)rﬁb‘l‘(ﬁl@bfd‘er@hé‘fteﬁwdr ohal i c
acids, such as hydrochlori¢ acid or hydrobrom c acid, phosphoric acids, such

as ort hophositivenapeuticalty, effective @anamird; aSoIefrmmnmemes the aramis nbich gani c
atic, aICCIC aral i tic,.aromatic or heterocyclic

d det
mono- ot pol YR BB RS e RInE b rad R PR Tde.  such as form ¢

acid, Yetic acid, propionic acid, pivalic

Q The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for

example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

15 These are pariicularly preferably mixtures of sterecisomeric compounds.

The present invention furthermore relates to a process for the preparation
of compounds of the formula | and physioclogically acceptable salts, deriva-
tives, solvates and sterecisomers thereof, characterised in that, in a first

20
step, a compound of the formula VIII

0

O—N

R’
& 25 / )’((x

H.N AN
2 x%x R’
™ ™

R 1
R VIl

30

in which all radicals have the meaning indicated above, is reacted with a

compound of the formula Vi

35



35 45 acid, 2-phertylpropionic add, citric acid, giuconic acid, ascorbic
acid, nicotinic acid, isonicotinic acid, nethane- or ethanesulfonic acid,

et hanedi sul foni ¢ aci d, 2-hydroxyethanesul foni c acid; benzenesul foni c acid,
p- t ol ueneWORBNETBIXc aci d, napht hal enenono- and - di sul f BFTEFPA6EH1411

| auryl sul furic acid. If desired, the frgg bases of the fornula | can be
liberated fromtheir salts by treatnent with strong bases, such as sodi um
hydr oxi de, potassi um hydroxi de, sodi um carbonate or potassi um carbonate, so
|l ong as no other 10acidic groups are present in the nol ecule. Conpounds
of the fornula | can furtheghore be obtained by liberating themfrom one of
their functional derivativep byj\itre nt wwth a sol vol ys15i ng or

hydr ogenol ysi ng agent. Pr artlﬁﬁhnaterials for the solvolysis or
hydr ogenol ysis are those ot herwi se conformto the formula I, but
contain correspondi ng prok ected am no and/ or hydroxyl groups instead of
one or _nore free am noSand/Mr hggdroxyl groups, preferably those which carry
an aniﬁo-protecting gr gg i nstead of an H atom bonded to an N atom in
particul ar those which rry an R -N group,ylin which R denotes an

am no-protecting group, instead of an HN group and/or those which carry a
hydr oxyl -protecting tO 25 group instead of the H atom of a hydroxyl group,
for exanpl e those ich.conformto the formula I, but carry a -COOR' group,
o whoh R biBEb AR age ereatingg YA stibie. S 0280 group.
Preferred stgplhdgf iRl Rrndlsvare al so the oxadi azol e derivatives, which can
30be codlverted into the correspondi ng am di no conpounds.

15

20

25

30

which is then saponified in the next step to a compound of the formula [V

35
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It is also possible for a plurality of identical or different - protected
anm no and/ or hydroxyl groups to be present in the nolecule of the starting
mate- rial. If the protecting groups present are different from one another,
t hey 35 CHA2PH/883¢ cases be cleaved of f selectively. ZETARR8BHHELS| on

"am no-protecting group” is known in gegeral terns and relates to groups

whi ch are suitable for protecting (bl ocking) an am no group agai nst chem cal
reactions, but which are easy to renpve after the 5desired chem cal reaction
has been carried out el sewhere in the nolecule. Typical of such groups are,
in particular, unsubstitut@d or.,substituted acyl, aryl, aral koxynethyl or
aral kyl groups. Since ghe a ég%ﬂtﬁbcting roups are renoved after the
desired reaction (or reaxti

X ir type and size is furthernore
not crucial; however, pr 'vﬁt&;) those 10 having 1-20, in
particular 1-8, C atonsN,The//®€ } y | ,group” is to be understood in

)(gi% priésent process. It includes acyl

t he brgadest sense in co?}ueqqi on Wi vh

groups-derived fromaliphiatic, araki'phatj.c, aromatic or heterocyclic

car boxylic acids or sul f%\ni c acids, and? in particul ar, al koxy- 15 carbonyl,
aryl oxycarbonyl and especiCd]y aral koxycar bony* groups. Exanpl es of such
acyl groups are al kanoyl, such as acetyl, prop \6nyl, butyryl; aral kanoyl ,
such as phenyl acetyl; aroyl, such as benzoyl ontolyl; aryl oxyal kanoyl, such
as PQOA; al koxycarbonyl, such as net hoxycarbonyl, ethoxy- 20 carbonyl,

2, 2, 2- t ri chl whizhtit cyglsaddartier (BOaiqzepinonsudiotedarrbolayll) ,

2-i odo#@ hoxycar bonyl ; aral koxycarbonyl, such as CBZ ("carbobenzoxy"), 4-

nmet hoxybenzyl oxycar bonyl, FMOC, aryl suifonyl, such as Mr. Preferred

_aqi no-protecting groups are HOC a Mr, furthernore CBZ, Fnoc, benzyl and
‘f_ . . .
acetyl. 25 Furthernore, gfiree\gni groups can be acylated in a conventi onal
manner using an acid chloride or anhydrixde @f al kyl ated using an
unsubsttuted or substitute kyl hal deWr reacted with CH3- C(=NH) - OEt,
advant ageousl y N i

15 >\\N N XTX\ o
S H 1-r|| 1".
\ R R
CH

3 {]
which, after an increase in the reactivity of the thioether, for example by
20 oxidation to a sulfone, is substituted by a compound of the formula I}
R* 5
7
g Z z

R" ——
25 NN
|
RY )

giving a compound of the formula Ib

30

R s R Q
Sl )
z z N™ ™ R’
AL
zZ ~ / X
|, H x%x R
35 o



30in an inert solvent, such as dichloronethane or THE, and/or in the pres-
ence of a base, such as triethylam ne or pyridine, at tenperatures bet ween
-60 and +30C. The expression "hydroxyl-protecting group” is Iikew se known

i n gener and relates to groups which are sui tecting
a hydroxy Ogagﬁﬁ&ggarnst chem cal reactions, but which g?gk%a@ﬁh{ﬁﬁp nove
after the 47 desired chem cal reactiondhas been carried out eIsemhere in

t he nol ecul e. Typical of such groups are the above-nentioned unsubstituted
or substituted aryl, aralkyl or acyl groups, furthermore also alkyl or silyl
groups. The nature and si ze of the_hydsoxyl-protecti ou i s not crucial
si nce they ayvaichdsfoaly, afthPr{aﬁP?[é“‘erhgi E@yﬁriwea@m %‘g‘legm-ﬁgﬁr §ANr reaction
sequence; I¥ aving 1-20, in partlcular 1-10, C
atons. Exa fges oﬁtﬁycf%gg&qlﬁgr%ﬂggt?ﬁgégpoups are, inter alia, benzyl,
4-nethoxybenzy| p- ni trobenzoyl, p-toluenesul fonyl, tert-butyl and acetyl
10wher e benzyl and tert-butyl are particularly preferred The conpounds of
the fogmla | aRg Ilbﬁgated RY o theer?unctlonaI derivatives - depending on
the protecting gr ed - xanmpl e using strong 15aci ds, advantageously
usi ng TFA or er\EQ SO usiglg ot her strong inorganic acids,
such as hydrp h#&#l |d s | furi ﬁﬁV , strong organic carboxylic acids,
such as trlchlordaeepﬁe su fo aci ds, such as benzene- or

p-t ol uenesul foni c &id. YThe %reanc f 7an. ddrtronal 20 inert solvent is
possi bl e, but is not alégys n SsAr %urt ble inert solvents are
prefer?gly organi c, for exanple cafbox ki c acids, such as acetic acid,

et hers/¥Ysuch as tetrahydrofuran or dioXane, adldes, such as DMF, hal ogenat ed
hydrocarbons, such as dichl oronet hane, furthernore also al cohols, such as
Eighanol, et hanol or isopropanol, and water. M xtures of 5 2

The compounds of the formula VIii, Vi and Il are generally known. If they

are novel, they can be prepared by methods known per se, as described in
15 the literature (for example in standard works, such as Houben-Weyl,
Methoden der organischen Chemie [Methods of Organic Chemistry],
Georg Thieme Verlag, Stuttgart; Organic Reactions, John Wiley & Sons,
Inc., New York).
20
The compounds of the formula | and also the starting materials for their
preparation are prepared by methods known per se, as described in the
literature (for example in standard works, such as Houben-Weyl, Metho-

den der organischen Chemie [Methods of Organic Chemistry], Georg

25 Thieme Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc.,
New York), to be precise under reaction conditions as are known and suit-
able for the said reactions. Use can also be made here of variants known

per se which are not menticned here in greater detail.

30
The diazepinones of the formula | can preferably be obtained by proceed-
ing as follows:
a) A compound of the formula VIl is added to a compound of the formula
25 Vi, optionally working without a solvent or in an inert solvent, and the

reaction mixture is stirred at elevated temperature. When the reaction is

complete, the compound of the formula VI is isolated from the reaction



i T

t he above-nentioned solvents are furthernore suitable. TEA is preferably
used in excess without addition of a further solvent, perchloric acid is
preferably used in the formof a m xture of acetic acid and 70% perchioric
acid in tWe20m\re20: 1. The reaction tenperatures for thBCUERZWEHH bk e
advant a- 30geously between about 0 and gbout 50C, preferably between 15 and
30C (roomtenperature, RT). The BOC, 0OBut and Mr groups can, for exanple,
preferably be cleaved of f using TFA in dichl oronet hane or using
approximately 3 to 5N NCI in 35 di oxane at 15-30C, the FMOC group can be

cl eaved of f ridturg Bnctappianadraphd®r axtee byedpitatich08é asblit | prefertbti met hyl am ne,
di ethyl am ne or piperidine in DMF at 15-30C. 5Hydrogenol ytically renovabl e
protecting gﬁ'%ﬂﬁﬁ'n@for exanpl e CBZ, benzyl or the liberation of the amiclino
group fromi ' I | e f e,

P atment i DTy BRHRES Baf B ¥ B AEknBR Rooiee BRI o of B RATR

nobl e- met al ¢ at abyrattempecdtuas apd btradspmericgiesslirgiep rdansaf asgitaipert, such
as carbon). Suitable solvents here are those 10 indicated above, in

particul ar, ga@lygkanpl e, al cohols, such as nethanol or ethanol, or am des,

botween aboi? BeRLIBH Bt foun S LTS penlaRER af PrefiledilesgRs, 1 o0
preferably airdmiheaedulartCop@iourfd/ e thagbahyRi ¥ i pudifiet R@dEpegr oup

succeeds well, for exanple, on 5 to 10% Pd/C in nethanol or using amonium
format e (i nsatediotffranythemactioomRtre i n net hsnol / DMF at 20-30C. 20Esters

bel1® | fied, f I ' . I, i d ' Na ) KOH i
water . vat erIHE Brodiist BERGTR T n SiEET PG A B sl 6% oo "
rther met hedgeh toldife ARTNFUrS oftheliBrhiLRANIHRMRFfled. descri bed, for

e) The thioether obtained in step (d} is subsequently, in order to increase

the reactivity, treated with an agent such as meta-chloroperbenzoic acid in
15 THF, dichioromethane, methyi iodide in acetonitrite or ¢chlorine in THF.
f) Finally, the compound of the formula lll pretreated in this way is nucleo-
philically substituted by a compound of the formula If, giving a compound
of the formula |, which is purified — for example by chromatography.
20
The reactions described above are generally carried out in an inert solvent.
Suitable inert solvents for the reactions described above are, for example,
hydrocarbons, such as hexane, petroleum ether, benzene, toluene or

xylene; chlorinated hydrocarbons, such as trichloroethylene, 1,2-dichloro-

25 ethane, carbon tetrachloride, chloroform or dichloromethane; ethers, such

as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol
ethers, such as ethylene glycol monomethyt or monoethyl ether, ethylene
glycol dimethyl ether (diglyme); ketones, such as acetone or butanone;

30 amides, such as acetamide, N-methylpyrrolidone (NMP), dimethylacet-
amide or dimethylformamide (DMF); nitriles, such as acetonitrile; sulfox-
ides, such as dimethyl sulfoxide (DMSO}); carbon disulfide; carboxylic
acids, such as formic acid or acetic acid; nitro compounds, such as nitro-

35 methane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the
said solvents. Preference is given to sulfoxides, such as dimethyl sulfoxide
(DMSQ).



25exampl e, in Theodora W G een, Peter G M Wits: Protective Goups in
Organic Synthesis, 3rd Edition John Wley & Sons (1999). Conpounds of the
formula | according to the invention nmay be chiral ow ng 30to t }1 r

nol ecul arw‘é’tz?q}@t7%ﬁzg and accordingly occur in various engﬂT’EB?@F%Mpor ns.
They can therefore exist in racemc or §4n optically active form Since the
phar maceutical activity of the racemates or stereoi soners of the conpounds
according to the invention nmay differ, it nmay be desirable to 35use the
enantionmers. In these cases, the end product or even the inter- nediates can
be separated into enantioneric conpounds by chem cal, 49 biochem cal or

physi cal ures kn rson_ski | oned as
such in thea@"y%?ﬂ@éﬁ gm@gélf\)rgpp \9’5 Gl 1flétghk’ g%q Qgﬁg%l\/%hicgﬁ ?%%ﬁ of the
formula | cage di@@PérgQgtmpwm beFatm&®r k- up steps, such as, for

exanpl e, addition of water to the reaction m xture and extraction. It may be

advant ageous subsequently to carry out a distillation or crystallisation for
furthe purlflcatlon of the product., 1 he i nventi.on, f ernore relates to
medi canent s OFErR: HiF B'Eocle@gést C%rﬁ'gdé{}ﬁﬁg&nﬂeﬁﬁ%@r% ﬂE’ #@5 Eﬁ%rﬁo vention

and/ or phy5||glepég+a5§l AVatRieR Héﬁ@b?es%%'rés derivatives, solvates and

st ereoi soners ther I nc ud| ng m xtures 15thereof in all ratios. A

phar maceut i cal corrp05| tion accordi ng to the invention may furthernore

]9 S?FL;feﬂfegrégﬂg}@ééhg: gtqso,q: ﬁ%{@gr ;,H-Q%Petasct&qqemgera 8% llc% tr?é‘ ?ea(l)cr— fore
tions described above is between about ~10 and 200°C, normally between

-5 and 100°C, preferably between 0 and 80°C.

Depending on the conditions used, the reaction time is between a few
15 minutes and a number of days, preferably in the region of a number of

hours.

The reaction can also be carried out in the heterogeneous phase, in which
20 case use is preferably made of an aqueous phase and a benzene or tolu-
ene phase, a solid phase and a dichloromethane or chloroform phase and
a THF phase. Use is made here of a phase-transfer catalyst, such as, for
example, tetrabutylammonium iodide, and optionally an acylation catalyst,

such as, for example, dimethylaminopyridine.

A base of the formula | obtained can be converted into the associated
acid-addition salt using an acid. Suitable for this reaction are acids which
give physiologically acceptable salts. Thus, it is possible to use inorganic
30 acids, for example sulfuric acid, hydrohalic acids, such as hydrochloric acid
or hydrobromic acid, phosphoric acids, such as orthophosphoric acid, nitric
acid, sulfamic acid, furthermore organic acids, in detail aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, sulfonic
35 or sulfuric acids, such as formic acid, acetic acid, propionic acid, pivalic
acid, diethylacetic acid, malonic acid, succinic acid, pimelic acid, fumaric

acid, maleic acid, lactic acid, tartaric acid, malic acid, benzoic acid, salicylic



The invention furthernore relates to a process for the preparation of a

medi canent, characterised in that a conpound according to the invention
and/or one of its physiologically acceptable salts, derivatives, solvates
and st er eBGWHEID826 ne| uding mixtures thereof in all ratfdEPPOYIHIght int o
a 25suitabl e dosage formtogether with gssolid, liquid or sem-liquid

exci pient or adjuvant. The invention also relates to a set (kit) consisting
of separate packs of 30 a) an effective anobunt of a conpound according to
the invention and/or physiologically acceptable salts, derivatives, solvates
and st er eoi s@fih 2-phemvpppidnizacidi eitfinesidugiesoniradcbiascartie aciai®s, and b)
an effective, unt .of a furthe l.cament . acti l.ngr.edi 3 50

anpoul es, eayﬁ%g%%%' 'Pﬂ'ﬂ'ﬁa{'@ﬁ aé:ﬁ,&n%ﬁggeé%gmang?mgorhg%ﬁgﬂﬁ%egi ing to the
i nvention anedfie aBlRROMERBkYSRAhds IR Scifl ehéNAdresaFonBUcid R foladte-

stereoi soners thereof, 1ncluding mxtures thereof in all ratios, and an
Sef f ecti ve asvlipnicsicicy naphihalenensdneaaettdisgifenie acislg: eairdaulfine acigsol ved or

| yophi I"i sed form Medicanents can be adnministered in the form of dosage
units which conprise a predeterm ned anount of active ingredient per dosage
uni t. Such ajflfsdivaidt tif@ﬁ?é%@és%ﬂhé RIr IR MBAR beliberdld font thikeir Bakd erably 1
ng to 700 ny, particularly preferably 5 ng to 100 , of a conpound

accor di ng t o byheeatmeahwithrstrodgdersdisngucnas Isediom iydicxidd, pedassiymt he net hod

of adm ni strati,on.and the age, ,_weight and conditiopn of the patient.
Pref err e:jsdo yéjroxmae, sodPum c%?bonsa?é( or po%&agsstxum carbona cle, $0 E)ng as no other
10 acidic groups are present in the molecule.
S
Compounds of the formula | can furthermore be obtained by liberating
them from one of their functional derivatives by treatment with a solvolys-

15 ing or hydrogenolysing agent.

Preferred starting materials for the solvolysis or hydrogenolysis are those
which otherwise conform to the formula |, but contain corresponding pro-

20 tected amino and/or hydroxyl groups instead of one or more free amino
and/or hydroxyl groups, preferably those which carry an amino-protecting
group instead of an H atom bonded to an N atom, in particular those which
carry an R-N group, in which R' denotes an amino-protecting group,

instead of an HN group and/or those which carry a hydroxyl-protecting

&

25 group instead of the H atom of a hydroxyl group, for example those which

conform to the formula 1, but carry a -COOR" group, in which R" denotes a
hydroxyl-protecting group, instead of a -COOH group.
Preferred starting materials are also the oxadiazole derivatives, which can

30 be converted into the corresponding amidino compounds.

It is also possible for a plurality of - identical or different — protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
35 rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.



15age unit fornul ations are those which conprise a daily dose or part-dose,
as_indi cated above, or a corresponding fraction thereof of an active

i ngredi ent. Furthernore, nedicanents of this type can be prepared using a
process WYPER0/E9%éneral |y known in the pharnmaceutical XFCT/EP2P6HRHIEament s
can be adapted for adm nistration via agy desired suitable nmethod, for
exanpl e by oral (including buccal or sublingual), rectal, nasal, topical

(i ncludi ng buccal, sublingual or transdermal), vagi nal or parenteral

(i ncludi ng subcut aneous, intranuscular, intravenous or intradermal) neth-
250ds. Such Tediexpramsion aninbeprptestiag eplows’i inknalnvn iprgeresaldsirkaend i n t he

phar maceutical art by, for exa I ng the tive in%redi ent with the

npl e, I ni ctl,
exci pi ent ( s) "&4Rtegdp & W%W!Chﬁﬁ’&ﬂ"@g%&)ﬂ?r gm%&bal@@}gng,)r%rp qUYA? ni strati on
can be adm nj red. =l i Yot wWHIGD RRR sul es or
tabl ets; pomg'?&@ %g]g;étanu eg?l rs%té‘ﬂ idr@tor SUE%Z%%%‘??S I'n aqﬁ%%rtcj@gor
non- aqgeous tiesjredisheraibabrendtioamsdiedroeanribd ads elsawhare im thevatodecule.qui d
enul signs or_water-in-oil liquid enul- 35sions. WO ,
2007/ 079826 PEYPILCERYIRMShCarodps aga, imasticuldy; uasubgiiteted o substitged agyl or al

adm ni strati [ t Ofa: . Fve-1ngredi ent
conponent ca%@ﬁeé}gféﬁgylhgmgi ﬁﬁaéﬁﬂ?rrg??&n%ﬁ%gr% %mérﬁ]%sﬁtﬂg&r'rﬁggtc{@gal |y
accept abl e i agy fergddaRat thededlredSeattion fpraapich s&jlmite), thelrtgss ol , wat er
and the |like. Powders are prepared by comm nuting the conpound to a suitable

fine size an@ndisigeng furtheimorenasisaucial bawereal, psriergiesnis dweminthosg in a

sim | adOmanngr,,. ch.as, for .ex an | bl e car.bohydrate, .s as, for
exanpl e, staﬁéwngﬁ'%nﬂiﬁa{gﬁqu‘% ﬁégbg%tp,m%f&gee@%{g#)gp %%Q%gs'é%r# qgnd dye may
| Lkewi se be p&em@BEstood in the broadest sense in connection with the present proc-

ess. lt includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxy-
15 carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Exam-
ples of such acyl groups are alkanoyl, such as acetyl, propionyl, butyryl;
aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl or tolyl; aryloxy-
alkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl, ethoxy-
20 carbonyl, 2,2 2-trichloroethoxycarbonyl, BOC (tert-butoxycarbonyt), 2-iodo-
ethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy™), 4-
methoxybenzyloxycarbonyl, FMOC; arylsulfonyl, such as Mtr. Preferred
amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl

and acetyl.

25

Furthermore, free amino groups can be acylated in a conventional manner

using an acid chloride or anhydride or alkylated using an unsubstituted or

substituted alkyl halide, or reacted with CH3-C(=NH)-OEt, advantageously
30 in an inert solvent, such as dichloromethane or THF, and/or in the pres-

ence of a base, such as triethylamine or pyridine, at temperatures between
-80 and +30°C.

35 The expression “hydroxyl-protecting group” is likewise known in general
terms and relates to groups which are suitable for pfoteoting a hydroxyt

group against chemical reactions, but which are easy to remove after the



10 Capsul es are produced by preparing a powder m xture as described above
and filling shaped gelatine shells therewith. G@idants and | ubricants, such
as, for exanple, highly disperse silicic acid, talc, magnesi um stearate,
15cal ci urw@renrnaes26 or pol yet hyl ene gl ycol in solid fornPCTaR26/0Hded to t he
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for exanple, agar-agar, calcium carbonate or sodi um carbonate, my
| i kewi se be added in order to inprove the availability of the nedica 20-

ment after the capsule has been taken, In addition, if desired or necessary,

sui tabl e bi nfisdired dhéphicapriastiomtadibsentgrianbat 8sewakle asthdyasletale.| | kew se
be incorporated into the m xture. Suitable binders include starch, gelatine,

nat ural sugah¥ical @ sual grewns ams Beahave-mgntietsd upsulbitidedpitabst- sweet ener s

de f ' t ti : . : ia,
{ragacant h Qb aRY deT SRR LR aist ReEE sihBbBERTTHE. Srvcor
waxes, and tputd §6d sideeof tHe yarsdyE pristestinggiolpses Aesadeidl girte thagl ude
sodi un® ol eat e, sodi um 30st ear at €, magnesi um st earate, sodi um benzoate,

sodi um acet aAre resuvedagsin aftedtheatesitartechdrrieal Eastidn oI ieagficendss i ncl ude,

w t hout being restri cft ed thereto,, starch, net %?Qel | ul se[ 39@ bent oni t e,
xant han gum “nl"§ P@C%ﬁgl\{%@eﬂ@uaf@a}/@,g FHt B ?UPB g é“_frpl e,
preparing a ReHACEBIdEd 8 hithoRyiaiblethabrBlipd b RERP BliAGddALM Xt ur e,

addi ng a | ubricant a di sintegrant and pressing t entire mxture to

gi ve t abl et s4-miethoxybemayl, ytnitrebeszgyl apéoledndsuliving, tert-buéyl @opansety, comi nut ed
in a sttable manner with a 52 diluent or a base, as described above, and
optional Iy Whered ?ﬂergn@Pa t%@‘@H%ﬂﬁre PRI Wp‘?ré?er[:%g-boxynet hyl cel | ul ose, an
.gi nate, gel atine or polyvinylpyrrolidone, a dissolution retardant, such

>, for exanple, paraffin, an 5 absorption accel erator, such as, for
exanpl e, a (¢ eompoyndalof thexfomona harealitsrateehtromsthiein fasctidnal derearpl e,
bentonite, kaolin or dical ci umphosphate. The powder m xﬁﬂl;re_ can be

granul at ed Byvafet BERGNYINT Rt REPTBIGGIBS OrauR HSeE ~ TPERX@XRMYENISYONE, starch
Pt 1 SR TR g B ge 21 = one
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional

inert solvent is possible, but is not always necessary. Suitable inert sol-

2 vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also

@ 25 alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of

the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, perchloric acid is pref-
erably used in the form of a mixture of acetic acid and 70% perchloric acid
in the ratio 9:1. The reaction temperatures for the cleavage are advanta-
30 geously between about 0 and about 50°C, preferably between 15 and
30°C (room temperature, RT).

The BOC, OBut and Mir groups can, for example, preferably be cleaved
35 off using TFA in dichloromethane or using approximately 3 to 5N HCI in
dioxane at 15-30°C, the FMOC group can be cleaved off using an approxi-



.10 granul ation, the powder m xture can be run through a tabletting nmachine,
gi ving |l unps of non-uniform shape which are broken up to formgranules. The
granul es can be lubricated by addition of stearic acid, a stearate salt,

talc or AGPHI7H2 in order to prevent sticking to t he PEREP2AOSORL T ng

maul ds. 15The lubricated m xture is theg pressed to give tablets. The
conpounds according to the invention can also be conbined with a
free-flowing inert excipient and then pressed directly to give tablets

Wi t hout carrying out the granulation or dry-pressing steps. A transparent or
opaque pr ot emgtely Sitay@% sotbiesiof dimgtryfaraireh didibhylagsee pnpipedding ina | ayer of
sugar or pollﬂ{r@r %gbg‘ﬁl and a gl oss |ayer of wax may be present. Dyes can
be added to & T3P gs in order to be able to differentiate between
different dosage units. Oral liquids, such as, for exanple, solution, syrups
and elixirs, can be 25prepared in the form of dosage units so that a given
quant i %y confﬂydmgenalypcalhpmmdua@db am:temng)grcmlpe (torpaude CB4,upnzyhn be
prepared by L vin oun ueous, solutian with a suitable
Pl avour . vhi Vg gt hsragﬁlgﬂgagwaﬁgorﬁwomd@ao&e HEOGAHE) DL ol o.
Suspensions iR 2

non-t oxi c ve |cYe;t? @ 015%?‘?}@%5 an er%'hc tHeS as, (%lﬂe?a)?grarpl e,

et hoxyl at ed ¢aal§rseefosékambmnbbleamétai@aymwtesw as @afiadiont, ddventewer s,
preservatives, flavour additives, such for exanple, peppermint oil, or
natural swecdRIHSNS0B R SRR SUEN g6 %@eweﬁuaamerec&ventsmeé%me and t he

i ke, @&n |ikapise, QS \?éjqﬁgraecpﬁ’%e encaé@;ﬂ%_éé’l@éﬁol@&%” %Wé}ﬁ F]8Ir oral

adm ni stration can, desi rnm CI’OC&pSU

fQrmul ati on ethanal, @@ahﬁd@s erhess DV dtiz Bydeyehdigsis i genelat @erm@i extended
é retarded, such as, for exarrpl e, by coati ngaor enbeddi ng or particul ate

material in @ﬁemerawre%h@we@ ahaus 0 ank 180 Hp 80H dsesaes dehEed t he

ther cof can 88 LEaROHR T EeRdReR HiAP B ARy B OtRE R oalBNGET oo
systemps SucHr e CRRIgréR Bt CoedsBell, fnExanBIe, ah 5’@)’51@%6301/0 AraetHani | anel | ar
vesicles and nmultil anel lar vesicles. Liposones can be fornmed from various

phosphol i pi dd9l usingemneiuextanpbie (iosiehd f dydrogesy) earRd/aninpetha-

Phosphat i dy! chbiipes aot30ec,

20 Esters can be saponified, for example, using acetic acid or using NaOH or
KOH in water, water/THF or water/dioxane, at temperatures between

0 and 100°C.

Further methods for the removal of protecting groups is described, for

25 example, in Theodora W. Green, Peter G. M. Wuts: Protective Groups in

Organic Synthesis, 3rd Edition John Wiley & Sons (1999).

Compounds of the formula | according to the invention may be chiral owing
30 to their molecular structure and accordingly occur in various enantiomeric
forms. They can therefore exist in racemic or in optically active form.
Since the pharmaceutical activity of the racemates or sterecisomers of the
compounds according to the invention may differ, it may be desirable to
35 use the enantiomers. In these cases, the end product or even the inter-

mediates can be separated into enantiomeric compounds by chemical,



The conpounds according to the invention and the salts, solvates and

physi ol ogically functional derivatives thereof can also be delivered using

nonocl onal anti bodi es as individual carriers to which the conpound nol e-

20cul es aWV@ 2P¥E. The conpounds can al so be coupl ed PETESRUS0:INAYL| y. mers

as. targeted nedi cament carriers. Such pgdynmers may enconpass

pol yvi nyl pyrrolidone, pyran copolyner,

pol yhydr oxypr opyl nmet hacryl am dophenol , pol yhydr oxyet hyl aspart am dophenol or

pol yet hyl ene oxi de poly-lysine, substituted by pal mtoyl radicals. The

conpounds nmaicthetical wo phygibbemeaspicsdknosvratecthagmxersedn skitde ir Hunditerpol yner s

whi ch are suitable for achieving controlled rel ease of a nedi canment, for

exanpl e poIy?ﬁ%l?@gﬂy%fh%ﬁvylEH@@%WﬁQ%&ﬁOIactone, pol yhydr oxybutyric acid

pol yort hoesters, polyacetals, polydihydroxypyrans, polycyanoacryl ates and

crosslinked or 30anphi pat hic bl ock copol yners of hydrogels. 54

Medi capent s Afteptearo¥aiof tlepsolkengdng costpoanids of tenfdmuiat cah deeth-as

oi nt ments, cyreans, suspensions, |otions, po er?, squtiong,HEas es, gels,
&t 1¢ gt

5sprays, aer (GRS bﬁPOBV‘P@!O%WOFlfTé'ptSft@é% _ﬂ%‘f’é‘g’f@eoﬁ Bi°Text er nal
tissue, for %féﬁb?h@?éﬁ&ioﬁ%i%@eﬁp&@ﬁrécﬂfe .;tgb%ﬁﬁgtﬁvﬁngg%%%@by appl i ed

as topical oin Nt or “cream € Case 0 I've an

oi nt ment, t heeq@drithyeoicagneslitendistittoanoreystapisatied fori fulther putificagiopar af f i ni ¢
or a water-m scible cream base. Alternatively, the active ingredient can be
formul at ed t@f $ieroduekeam with an oil-in-water cream base or a water-in-oil
base. 18Medi canents adapted for topical application to the eye include eye
drops, in which the active ingredient is dissolved or suspended in a

syi t abl e car Thelinvdntiopduithétthare r@ibtes te fslicahesitconZtridial aaert snadapt ed
Q) topi cal application in the nouth enconpass |ozenges, pastilles and

nout hwashes. CBgPURGESCErdig  the inventiataad/oaghysirkgically @ecentabie

adm nistered_in the formof s osSitpries or enenas, . . .
sal?s, erivatives, sc:-lvalf'é)sIO and stereoisomers I’Eﬁ‘lere{n‘, including mixtures

15 thereof in all ratios.
A pharmaceutical composition according to the invention may furthermore
comprise further excipients and/or adjuvants and optionally one or more
further medicament active ingredients,
20
The invention furthermore relates to a process for the preparation of a
medicament, characterised in that a compound according to the invention
and/or one of its physiologically acceptable salts, derivatives, solvates and
@ stereocisomers, including mixtures thereof in all ratios, is brought into a
* 25 suitable dosage form together with a solid, liquid or semi-liquid excipient or

adjuvant.

The invention also relates to a set (kit) consisting of separate packs of
30 a) an effective amount of a compound according to the invention and/or
physiologically acceptable saits, derivatives, solvates and stereoisom-
ers thereof, including mixtures thereof in all ratios, and
b) an effective amount of a further medicament active ingredient.
35
The set comprises suitable containers, such as boxes, individual bottles,

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



25 Medi canents adapted for nasal adm nistration in which the carrier
substance is a solid conprise a coarse powder having a particle size, for
exanple, in the range 20-500 m crons, which is admnistered in the man- 30
ner in WWWERBIWHIIRG6| s taken, i.e. by rapid inhal ati on vPaTER0GAEHI! passages
froma container containing the powder 4eld close to the nose. Suitable
formul ati ons for adm nistration as nasal spray or nose drops with a liquid
as carrier substance enconpass active-ingredient solutions in water or oil.
55 Medi canments adapted for adm nistration by inhalation enconpass finely
parti cul at e alnpbales| eatls tontaming Anctiediec gemarrdtofd dympawtndascardpes of

pressurised di Epensers vg}_’kg aer osol s, _neful | sers. or i,nsufflyaiqors.

Medi canment s RJABHREHHGN phanarmarasticaNausahie denvaives $PRRSPRY as
pessaries, t 08§ ,4i . f ations.

Medi canment s %%ﬁ%@%ﬁ%h@g@&"@%ﬁﬁfeﬁfrp‘%ﬁ@%fﬁﬁ @??% eg{th]éelilc])us and

10non- aqueousifadtve dreolint fict fuvthes ohadicansntacirel ingregliamttin aidstdvddsor buf f er s,
bacterfostatics and solutes, by nmeans of which the forrmulation is rendered

i sot oni ¢ wi tIMoPised BM.-of the recipient to be treated; and aqueous and
nonaqueous steril e suspensions, which may conprise suspension nedia 15and

t hi ckeners. The fornul ations can be adm nistered in single-dose or nultidose
contai ners, [(eficenfims eafdrl atmmgretden thadoih af Sosags usli®netch com-

freeze-dried (lyophilised) state, so that only the addition of the sterile
carrier |iqubitse apreadstampinedamenntofradtivg degregient pepdesage upftedve @l y before

Gance wh- v Beral PR GELsPE (B RaY 1L EIFRPBRAPe OO o
tapl ets. It Méuhﬂkls’fm&eré@%g}g‘g&gba@o mg,séﬂéibb'rr%uha ddeeraiRgYstarticul arly

tioned 25constituents, t i canment's according to the I'nvention nmay
al so com invention, depending on the condition treated, the method of administra-

tion and the age, sex, weight and condition of the patient. Preferred dos-
15 age unit formulations are those which comprise a daily dose or part-dose,
as indicated above, or a corresponding fraction thereof of an active ingre-
dient. Furthermore, medicaments of this type can be prepared using a
process which is generally known in the pharmaceutical art.
20
Medicaments can be adapted for administration via any desired suitable
method, for example by oral (including buccal or sublingual), rectal, nasal,
topical (including buccal, sublingual or tfransdermal), vaginal or parenteral

(including subcutaneous, intramuscular, intravenous or intradermal) meth-

25 ods. Such medicaments can be prepared using all processes known in the
pharmaceutical art by, for example, combining the active ingredient with

the excipient(s) or adjuvant(s).

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

35 S10Ns.



prise other agents usual in the art with respect to the particular type of
phar maceuti cal formulation; thus, for exanple, nedicaments which are
suitable for oral adm nistration may conprise flavours. 3G A therapeutically
ef f ect i vewanroUm79826 a conpound of the present inventionPEEFERs0bHIE nunber
of factors, including, for exanple, thezage and wei ght of the recipient, the
preci se condition that requires treatnent, and 35its severity, the nature of
the formulation and the nmethod of administration, and is ultinmately

determ ned by the treating doctor or vet. However, an effective anount of a

conpound of Thes ffor axdmple, fiothd basd otatamadminibtratien uﬁt&ecfbaaaﬁasta@tatordi ng to
the invention is generall;[/|ntheranefrom01to 100 [%of bﬁ'ﬁdy wei ght
of the reci pPesrPSURIREIAC¥erngradies gopwonestiran Py qopprinad Wit an PR r ange

from1l to 10_pgm/ nt per day
for an adul tnﬁﬁ-ﬁﬁé?%ﬂgtbww%%gpial@%mgg léﬂéﬁ?)\i\%@%n Uéﬁc? 87%“ ng, where
this apount grampke, @@Iﬁﬁrmlsgi?cadi aﬁatanan@ma/hma#omg areprégaredrbynor e
usual Iy in a series of part-doses (such as, for exanple, two, three, four,

five or six)ce@amidding e compountdtq asaitable fine gige @ndInpdng 4. a An ef fect i ve

her cof can Boeages ARALEdaeh Pttt dnH gt FRonby HARTEL e ™

conpound aCCékéiihP% tp ddiBlcl cABHRYRBtPBUCE Bs, it BxangRapstisisoag@antbing to the
i nvention exhibit an advant ageous bi o- | ogi cal activity which can easily be

det ect ed i n Arfiaverr gyeagwyative, dispersantgne dpaseay blewdses betpresedinpounds
accordnfg to the invention preferably exhibit and cause an inhibiting
effect, which is usually docunented by 20l C60 values in a suitable range,

e, ohy CoET e OTRhated BYSRAMATL SuREP KON e el amanem
as effector sanﬂrfﬁﬁgrsﬂﬂp,edag%lam bivéler theodwithh el g bhd g raintsyespchdescr i bed
as, for example, highly disperse silicic acid, talc, magnesium stearate,

15 calcium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
20 ment after the capsule has been taken.
In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
N Suitable binders include starch, gelatine, natural sugars, such as, for
| 25 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
30 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylceliulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
35 granulating or dry-pressing the mixture, adding a [ubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixturs is

prepared by mixing the compound comminuted in a suitable manner with a



25 here. The invention therefore particularly preferably relates to
conpounds according to the invention as activators and inhibitors of protein
ki nases, preferably as inhibitors of serine/threcnine kinases, in particular
of phosph¥PaYsI0FIsde- dependent ki nase (PDK). The conpounBST/EEXWHEIY t o t he
3Qinvention are particularly effective here in the inhibition of
serine/threoni ne ki nase PDKl1. As discussed above, the signalling pathways

i nfl uenced by the conpounds 35according to the invention are relevant for
various di seases. Accordingly, the conpounds according to the invention are
useful in thdiluenbphylteases agridsoribdd abbverdndodptibredigweth abimderaswchdependent
on the said S|%nalllng 57 pat hways throughnéﬂterac%K%Q with one or nore of
t he said sigial @rﬁ@rﬁakehﬁagb@ww@twlﬁ@msq AHIINGEL ¢ tgfeo?rep‘?lbﬁ\“f‘ﬁler nor e

relates to t rdﬂ%jBan a St SIE)| ?sﬁ*gaﬁf“sﬂ%hta% ’f&}eeﬁawa@gtb

physi ol ogi cally accep eri'vatives es”an stere0|soners

thereggfm | ncabsdbrpidonastelentor, Backak, for exampiata qeateroarytdsdt, pndfearaat i on of a
medi ¢ nt for the treatnment and/or prophyl axis of diseases, in particular

di seases t haﬂbs@ffﬁel&taéﬁ%lan@HﬁéﬂE@'@@%@W%ﬁ lﬁ@pbwggt@épw @J?Qﬁpmﬁe ki nases

Seri ner tbr con TR EORPRE IR b Be rafTttf by APyild FUBR B0ckR, ek on © e

present conpedBamIE syrip, A reh sk gRiEeruciiage @ﬁtsomaon@@f @émﬂes@ for
manmmal s, in particular for humans, in the treatnent of Kkinase-induced

di seases. ThY polpmes Biajerialkiandseepsing debiralighea stave. Asfait altervative ol ogi cal
condi t1ns lch endent on the activi Q rotein
i nases, P o e iR SELE QTR mifucsar Bhalh el IBRENRLERERS 1 % he
signal tr ansglum@lem B%f%)l@mfﬁrnﬁsl’t’a%é ﬁhb(:hcﬁre%bkéﬁ QP t8FbinY gtafies.i ncl udi ng
i feration, adhe5| on and mgration, as wel ferentiation. D seases

associ ated w Inehgpam,tlee pak badsbnmied hiyta;ddltm ubﬁeaatnaend atigamte gattwt h,

arterioscl ert% c or’ mmerafeoml in or er 00 %vg}%t ghc 1ng{ @\m]{ab%t%as ﬁg%]soelﬁd‘%

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

20 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 {0 be able to differentiate between different dosage units.

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

25 prepared in the form of dosage units so that a given quantity comprises a

prespecified amount of the compound. Syrups can be prepared by dis-

solving the compound in an aqueous solution with a suitable flavour, while

elixirs are prepared using a non-toxic alcoholic vehicle. Suspensions can

30 be formulated by dispersicn of the compound in a non-toxic vehicle. Solu-
bilisers and emulsifiers, such as, for example, ethoxylated isostearyl alco-
hols and polyoxyethylene sorbitol ethers, preservatives, flavour additives,
such as, for example, peppermint oil, or natural sweeteners or saccharin or

35 other artificial sweeteners, and the like, can likewise be added.



The di seases di scussed here are usually divided into two groups, hyper
proliferative and non-hyperproliferative diseases. In this connection,
psor|a5|s arthritis, inflammation, endonetriosis, scarrlﬂ%P benbgn

.5 and

prostat i M@EIIHE30 asi a, i mmunol ogi cal di seases, aut oi nRGNEPHSY

I nmuno- deficiency di seases are regardegs as non-cancerous di seases, of which
arthritis, inflammtion, inmmunol ogical diseases, autoi mmune di seases and

i mmunodefi ci ency di seases are usually regarded as non-hyperproliferative
35di seases. 58 In this connection, brain cancer, |lung cancer, squanous cel
cancer, bl adthe desagunit fersiulaiionsaies oral qﬁn@ﬁé@tlna cgan fatesiepbei ¢ cancer,

renal cancer,_jntestinal cancer t can head c cancer,
besophageal SnrbsRIEd L mIGREgrsPe iRt S iR b Bepaled o
chronic | eukqipih @m@velhapﬂhbq»eie%bag@xﬁe;ﬁfe@l drrebfdeq dskcess For émpreous

di seases, all of which are usually counted in the group of

hyper p%ol i fel:usac@a;tmgdmrs@abeddlnssnﬁmrmulqtedaatmabusp@lgmergrw andntlge especi al |y
cancerous c grow h nmediated directly or indirectly by PDKL is a disease
which is a 16(lear get of the present invention. The present invention
therefore relates to the use of conpounds according to the invention for the
preparation of a nedicanent for the treatnent 15and/or prophylaxis of the
sai d di seaseBhandmgiosinds .caomiarn@mjthfednvemtéart apdsaltsresulvaiés thd pyisb-di seases
whi ch conpri ses tration,of ope or nore ounds. a dlngtothe
" invent | on tdOQ'CBL{Y ?"H?F(t;[i'of‘ﬁ beptiyes thgrgo ﬁa%é}ﬁ%t?%?a%\’rw ﬁ:regw ﬁ”ﬁeorr@m pi ent

or pat @nt [ r te

peci es. | part) B ey pep Y TBRRE AR aSPRF cRAmpl el sr AP IRIAAIANET. P .

rabbits; hordes,,lacg:e/\amlalln@mrv@at@es ahd mubtiianmdllanodsitiesal poebmestaarest f or
eri ment al |nvestltgat|ons providing a nodel for the treatnent 25of human
di sease. ThePe Kypskiro@nasipusiphosphptipidel siichcas.(for exarppls fEAICSIEER t he

_(I:_)(;gf)gglnfj)s/ agﬁgéﬂjlﬂ'ﬂlﬁe Fé\%ép@l‘éﬁ@ylbﬂgln%n be determined by in-vitro tests.

15

The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using
monoclonal antibodies as individual carriers to which the compound mole-

20 cules are coupled. The compounds can also be coupled to soluble poly-
metrs as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol! or polyethylene oxide poly-
~ lysine, substituted by palmitoyl radicals. The compounds may furthermore
@ 25 be coupled to a class of biodegradable polymers which are suitabie for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or

30 amphipathic block cbpolymers of hydrogels.

Medicaments adapted for transdermal administration can be administered
as independent plasters for extended, close contact with the epidermis of

35 the recipient. Thus, for example, the active ingredient can be delivered
from the plaster by iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6):318 (1986).



30culture of the cell is incubated with a conpound according to the
invention at various concentrations for a periodine of time which is
sufficient to allow the active ingredients to induce cell {’(& 5/

i nhi bi t nVE287EM20usual |y between about one hour and oﬁ’é?%’g mllh‘“ itro
tests can be carried out 35using cultivaied cells froma biopsy sanple. The
viable cells remaining after the treatment are then counted, WO
20071079826PCT/ EP2006/ 011411 59 The dose varies depending on the specific
conpound used, the specific disease, the patient status, etc. A therapeutic
dose is typically sufficient considerably to reduce the undesired cell

| ati the t t t' g I th bilit t
o nt ai ned.  MEeredi b T saliel §orkMiia R e ¥ B JE B Gor abi e
reduction hagin@feHts, eﬁbamgrs@p@;ﬁ@ﬂoﬁsamahslme@b@@htuéﬁ%ﬂe@%@tgeqm in the

specific cell count, and be continued until essentlally no nore
undesi Eed cesprgyar@er@splgc@reu!s; n the body. 10For the identification of kinase
i nhi bi tors, various assay systens are avail- able. in scintillation

proximty assay (Sorg et al., J. of. Bionoblecular Screening:7, 11-19, 2002)
and flashpl aggr grs@yatridift dT@i% 896 b bEdaeaRar idstid, ®or é)IarﬁpIErrﬁbG!hn or

peptide as substrate with 7ATP s neasured. In 15 t he presence of an
i nhi bitory canqbcskm‘dihafmﬂnﬂmmcareqﬂefmabhywpﬁegmltppl@al oiotreentoml |, is
det ect abl e. Further r nme-resaol ved fl uorescenc esonance

ener gy t r ans F&RAM it ??ﬁﬁ?? ?"?n‘feigﬁji?sré %‘H@@WPW?%%W%%CQWW@?IWBI ogi es
are suflPabl eg?ﬁ b%seﬁﬁélogga Ra Ir\grghCH ;\?/aer%ELrﬁ%Rr alvat@f- r‘rﬁ?ﬁﬁb bSRbALe SCreening,

191- 214, 200 on-ra assay s use specific

mspho ant i AttidiresivélyhtisphctiveBayredidre qdmdse)fmm%tbd ndgivena yrédrm with

sphoryl ated substrate. This binding can be detected by chernil um nescence
usi ng a 25se8B-PWYIRT aream @Qﬁ?ﬁ’gé‘t\@@ﬁe&m pilbpsep antibody (Ross et al.

Bi ochem

15 Medicaments adapted for topical application to the eye include eye drops,
in which the active ingredient is dissolved or suspended in a suitable car-

rier, in particular an agueous solvent.

20 Medicaments adapted for topical application in the mouth encompass

lozenges, pastilles and mouthwashes.

Medicaments adapted for rectal administration can be administered in the
Q form of suppositories or enemas.
s 25
Medicaments adapted for nasal administration in which the carrier sub-
stance is a solid comprise a coarse powder having a particle size, for
example, in the range 20-500 microns, which is administered in the man-
30 ner 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. Suitable
formulations for administration as nasal spray or nose drops with a liquid

as carrier substance encompass active-ingredient solutions in water or oil.

35



J. 366:977-981, 2002). There are many di seases and conditions associ at ed

wi th deregul ation of 30cell proliferation and cell death (apoptosis). The

di seases and conditions that can be treated, prevented or aneliorated by
conpound$vVaeesa®Aae to the i nvention include, but are nBETEPHOBHAYL, the
di.seases and conditions |isted bel ow. The conpounds according to the

I nvention are suitable in the 35 treatnent and/or prophylaxis of a nunber of
di fferent di seases and conditions where there is proliferation and/or

m gration of snooth nuscle cells 60 and/or inflammtory cells into the

i nti mal | aydvedicamerts adhptedideubtiimgsiratioreby intalstibroéocampassfinélyough t hat
vessel, for exanple in the case of neointiml occlusive | esions, Qcclusive

transpl ant \REHeyale dusls 5 Mistss Whighepar pegienersige byt vsionsdvees8f s, coronar y
| gi _ I . e _ o
vascul ar d ﬁ?E&ﬁé&@lﬁ%@%@@ 2&/0881s, HSbl?hé?arréfoP !Wéggi opl asty or

peri - anast o I C pros IC restenosi s, 'restenosi s
st ent glacenent and the |like. The present invention enconpasses the use of

the ¢ ounds according 10 to the invention for the treatnent or prevention
of cancer. IMepigameanis adartesdor yagingl administaation ¢an baadmiBIs§Ired Afpounds

dor i vat | ves. PESrUEP Bt BRAEE O R o R IR R e ¢ her eor
in all ratios, for the preparation 15 of a medi cament for the treatnent

and/ or pr opgﬁl axis of solid tunours, where the solid tunour is particularly
preferably ddpdicasients afepled igr parerierd adminigtration inslude amgeEUs 8dGour of the

Lrogen0 al 1 aet b SIRYor B il ich SBRRSHS ooShHaRY aRGTRSHs! IR, ! aryngea
Q‘ bacteriostatics and solutes, by means of which the formulation is rendered
' isotonic with the blood of the recipient to be treated; and aqueous and
nonagueous sterile suspensions, which may comprise suspension media
15 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, immediately before
20 use is necessary. Injection solutions and suspensions prepared in accor-
dance with the recipe can be prepared from sterile powders, granules and

tablets.

It goes without saying that, in addition to the above particularly mentioned

25 constituents, the medicaments according to the invention may also com-

prise other agents usual in the art with respect to the particular type of
pharmaceutical formulation; thus, for example, medicaments which are
suitable for oral administration may comprise flavours.
30
A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and
weight of the recipient, the precise condition that requires treatment, and
35 its severity, the nature of the formulation and the method of administration,
and is ultimately determined by the treating doctor or vet. However, an

effective amount of a compound of the formula | for the treatment of the



20t unmours sel ected fromthe group consisting of nonocytic |eukaem a, |ung
adenocarci noma, snall-cell and non-small-cell |ung carcinonmas, renal cell
carcinoma, endonetrial carcinoma, nultiple nyeloma, prostate cancer,

col or ect OBHAIP826pancreati c cancer, gliobl astomas andPETER306OE4E] nona can
preferably al so be treated with nmedi cangnts conprising conpounds 0 25
according to the invention. The present conpounds are al so suitable for
conbi nati on with known anticancer agents. These known anti-cancer agents

i nclude the follow ng: 300estrogen receptor nodul ators, androgen receptor
modul at or s, diseases dcemdimgttorthetudrdibaris geogtaly ox ittee sargst momed 1 to

antiproliferative agents, prenylprotein transferase inhibitors, HVG CoA
reduct ase inﬁé@m%k PfE‘P‘IW S‘reﬂﬂ%égéhq’ Fﬁﬁ'%‘ﬁﬁb&@? )eF’@"eQ@Y ﬁﬂgcptai”ﬂﬁ%se

i nhi bitors, : i-nhl bi '%gﬂ[ LiShi Add bt ors. The

pr esent corrp%ﬁ%gmgélgﬂbgb?ir%bﬁ;%pw{ itﬁ‘?p gbrﬁé&g?)drf a E{?ﬁé@? irg(tgl:(?)é ‘at the sane
time as radi Dhimgribeyactud hriddestoepgen foeae ptaft mardmaweighing el0ekgist o
conpounds which interfere with_or inhibit the binding of oes_t_rogeg to the

receptor, regealyeiwsen AanthimamihgiedBisAmedrt YR adE¥RISIEER rodul at or s
I ncl ude, but ; - Ol L f L | lLene,

LY353381, Lf%%@d@@%"dgél‘gbnée?g?{aﬁ@ bR WElany FH S¥efiE85t pattses |

447- (2, 2-di W(%TuhlviJaslf@@@nﬂﬂ@%&vcﬂtﬁ@eh%ur?ﬁﬁéé?s&?}per day, so that the total

pi peri di nypet hoxy] phenyl ] - 2H 1- benzopyr an- 3- If] phenyl

2, 2- di met hy| ¢ai sdhe same. An effective amountyo a salt or solvate or of a

eceptor modiPaopgLarRRELBpAr SR RS B bR P RE A A e i b1t e
hnding of afish epgiSeffactivBRameGRIfAhe chRFLHdRErlingRS B ir@ntianpl es of
apdr ogen receptor nodul ators include finasteride and ot her 5a-reductase

i nhi bi tors, pgfsg.am de, flutam de, bicalutamde, |iarozole

15 The compounds according to the invention exhibit an advantageous bio-
logical activity which can easily be detected in enzyme assays. In such
enzyme-based assays, the compounds according to the invention prefer-
ably exhibit and cause an inhibiting effect, which is usually documented by

20 ICso values in a suitable range, preferably in the micromolar range and

more preferably in the nanomolar range.

The present invention retates to compounds according to the invention as

effectors, preferably as inhibitors of the signalling pathways described

25 here. The invention therefore particularly preferably relates to compounds

according to the invention as activators and inhibitors of protein kinases,
preferably as inhibitors of serine/threonine kinases, in particular of phos-
phoinositide-dependent kinase (PDK). The compounds according to the

30 invention are particularly effective here in the inhibition of serine/threonine
kinase PDK1.

As discussed above, the signalling pathways influenced by the compounds
35 according to the invention are relevant for various diseases. Accordingly,
the compounds according to the invention are useful in the prophylaxis

and/or freatment of diseases which are dependent on the said signalling



15and abiraterone acetate. "Retinoid receptor nodul ators” refers to
conpounds which interfere with or inhibit the binding of retinoids to the
receptor, regardl ess of nechani sm Exanples of such retinoid receptor

nodul at or@oizﬁ‘ymaﬂéﬁbexar otene, trefi- 20noin, 13-cis-refFREFE0%SE] !
9-cis-retinoic acid, a-difluoronethylorgithine, |LX23-7553,
trans-N-(4'-hydroxyphenyl)reti nam de and N-4-car boxyphenylretinam de.

"Cyt ot oxi ¢ substances"” refers to conmpounds which result in cell death
primarily through direct action on the cellular function or which inhibit or
25i nt er f er e Rathivays throsighdatesactioncvithiiong ailrkgiesefithy saibaigsallingidsi- necr osi s
factors, intercalators, mcrotubulin inhibitors and topoi sonerase

i nhibitors. ¥R¥%pl es of cytot oxi ¢ substances include, but are not limted
to, tirapazimne, sertenef, cachectin, ifosfam de, tasonerm n, |onidam ne,
carbopl atin,_ 30al tretam ne, predninustine, dibronodulcitol, raninustine,

f ot emjnﬁt i ne, The psgrentiimventioal thereferiefurihermest siatge o aptiaglodcp-

estranusti ne, inprosul fan t L ate,. trof osfam de, .nifustin di br.ospi di um
chi ortde.  poppuRLACHRG bR I lereh R N sip e, Bt derab E e

i roful ven, dgxiVAivbanddlates ah slorbigHAbEhereiZnBRiding Mkl MR | num
benzyl guani ne, gl ufostfam de, GPX100,

(trans, t r ansintalbradipbj for e prepesation pba dnedicamentifatitheitreatmestand/or

8 : gﬁ : 2 :ng( ﬁ;?g%)bﬁt e#gsn?)f;ﬁé%eg, ?rg Blg&qlchgl?r%ée'gste%ttﬁgtcgrleoéa{u%%d, mediated

1- (11- $9decykaminar40s )= 3a Zndi L xant b icin,

i dar ubi ci n, @%gﬁﬂcﬁ%ﬁg& E??gﬂ?ﬁgﬁgésﬁ? %Bgﬂ%ywﬂéér%lﬁﬁdﬁﬁa%ﬁgcﬁ pi nafi de,
al rubi ci n, wamsthidtion, Pesferereenb adternher@ todwering/threonine kinases, par-

ticularly preferably PDK1.

15 In addition, the present compounds are suitable as pharmaceutical active
ingredients for mammails, in particular for humans, in the treatment of
kinase-induced diseases. The expression “kinase-induced diseases "
refers to pathological conditions which are dependent on the activity of one

20 or more protein kinases. Protein kinases participate either directly or in-

directly in the signal fransduction pathways of a variety of cellular activities,

including proliferation, adhesion and migration, as well as differentiation.

Diseases associated with protein kinase activity include cancer, tumour

growth, arteriosclerosis, diabetic retinopathy and inflammatory diseases.

25

The diseases discussed here are usually divided into two groups, hyper-
proliferative and non-hyperproliferative diseases. In this connection,
psoriasis, arthritis, inflammation, endometriosis, scarring, benign prostatic
30 hyperplasia, inmunological diseases, autoimmune diseases and immuno-
deficiency diseases are regarded as non-cancerous diseases, of which
arthritis, inflammation, immunological diseases, autoimmune diseases and
immunodeficiency diseases are usually regarded as non-hyperproiiferative

35 diseases.



am no- 3' - nor phol i no- 13- deoxo- 10- hydr oxycar m nonyci n, annanyci n, gal arubi cin,
elinafide, MEN1O755 and 4-denet hoxy- 3-deam no-3-aziridinyl-

4-met hyl sul f onyl daunor ubi ci n (see WO 00/50032). Exanples of nicrotubulin

i nhi bi t orWOI28EY T8 6pacl i t axel , vi ndesine sul fate, 10  PCT/EP2006/811411

3'., 4' -di dehydr o- 41- deoxy-8' - nor vi ncal eukpbl asti ne, docetaxol, rhizoxin,

dol a- statin, mvobulin isethionate, auristatin, cemadotin, RPR109881,
BM5184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N(3-fluoro-4-
met hoxyphenyl ) benzenesul f onam de, anhydrovi nbl astine, N, N-di nethyl-L-
15TDX258 andlrﬂbisﬁ&@&?&ﬁ:fonSbm esacar] hmgocﬁartu&posicsmmmeeil odndsirt bkag- ar e

t opot ecan, h %am ne, ,20i ri notecan, rubite

6- et hoxypr op?@nyANCET, 91‘1%”%?65%?{2P?PB@?@EW&PF?%G@PH“C cancer, renal can-

9- met hoxy- N, f i ( panam ne,
1-am no- 9- et%é r&?ﬁﬁ]'}’uagrc%ngért b?é%rtgéﬂ gi ﬁ]y,eé&l’r oxd;ﬁc%?ﬁr{eétd&y férleb E\lgo[de] pyran
o[ 31,4 : b, 7] gaalaiarmen@haébbl@glcmbammrlﬂ}ylﬁldgﬂanizéhblyrdpbomaszmamaat ecan,

742- (N5| sopropgl am_no) et hy1] - (20S) canpt ot heC| n, BNP1350, BNPI 1100, BN80915,
BN80942, eto ﬁa@lq)ﬁa@@@ateeieu#emﬂ)@r%@ be paAANged @6, cancerous dis-

2' - di net hyl

N42- (di met hy?é% %‘(I)l)dg?ﬂmquggé)ﬁé%g %\%‘g&d’ t%“’!r_‘p&“&’?‘?f"’é&’[’fz‘?r%t"’fs] car bazol e
- 1- car box- angideas@s Lliﬁﬁdlml? cancerous ceII rowth and especially cancerous cell

(5a, 5aB, 8aa, 9b) - 9424N—f di met hyl am no)ethyl | -N- 30

met hyl ani noi @idwthimedip i @lyyordndirentiydnnBiNine mdipessewhisheisgh, 9- hexohydr o

f 31041 6 di | - 6- , 2,3- t hyl di -
5“LSE yl - %@%&%@%&éﬁgﬂé@n%{ T phenanthr i dipium )
0..9- bi s(( 2 ani noet hyl ) am noi benzo[ g] i sogui nol i ne- 5, 10- di one,
’ﬁ 3-am nopr opyl am no) -
7, 10-di hydroIBeprewm;;mentmttherﬁmtheaw)heﬁms@pf aemipounds atcasiing 35
di n- 6-
N[ 142 di et | GG IRGRISHYfos 4 BIePRIAEM B3 "Beiams t (95 tax FRAHBRTY- y1 et hy! i 1o
rnnam qg, N Grd/of iphESHkYARE P MEEAY RASEdsds Nt also to a method for the treat-

ment of the said diseases which comprises the administration of one or

more compounds according to the invention to a patient in need of such an
administration.

20
The recipient or patient can belong to any mammalian species, for exam-
ple a primate species, particularly humans; rodents, including mice, rats
and hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of

interest for experimental investigations, providing a model for the treatment

25 of human disease.

The responsiveness of a particular cell to treatment with the compounds

according to the invention can be determined by in-vitro tests. Typically, a
30 culture of the celi is incubated with a compound according to the invention

at various concentrations for a periodine of time which is sufficient to allow

the active ingredients fo induce cell death or to inhibit migration, usually

between about one hour and one week. In-vitro tests can be carried out
35 using cultivated cells from a biopsy sample. The viable cells remaining

after the treatment are then counted.



63 car boxam de,

6- 1[ 2- (di net hyl am no) et hyl i am no] - 3- hydr oxy- 7H-i ndenol12, 1- cl qui nol i n-7-one
and dinmesna 5 'Antiproliferative agents"” include antisense RNA and DNA

ol i gonuclveaRdd®zI®ech as 03139, ODN698, RVASKRAS, GEM23RCHEH2Q0pEBABONL and
anti-nmetabolites such as enocitabine, cgrnofur, tegafur, pentostatin,
doxifluridine, trinetrexate, fludarabine, capecitabine, galocitabine,
cytarabi ne ocfosfate, fosteabine sodiumhydrate, raltitrexed, paltitrexid,
em tefur, 10tiazofurin, decitabine, nolatrexed, penetrexed, nelzarabine,
2' - deoxy-2' -Thheetibyéd vdaae dgpending ondhefdpeeifeninmydentuded, dhexyeyificdi ne,

N- 1542, 3- di hydrobenzof uryl ) sul Tonyl kl N11- ( 3, 4-di chl orophenyl ) urea,

N6- 14- deoxy-disease, the patient status, etc. A therapeutic dose is typically sufficient

oyt anoby! | ESIHERBNIE FEAFEE He ARl d oMt e faldeREBGEP O
0x0 4, 5. 7, B-Wfld Burdsbiigromiteioatidhnelihafhtaihod. Thé hakhentisbneRlivet hy11- 2, 5-

t hi enoyl - L- gl ut am c aci am nopterin, 5-fluorouracil, alanosine,
11- acet y| - 8-Gadinbgduitbrypesskiprjbla redueian Baseeriursd, far @xempleran at azat et racy
el o 2007, 4.14a0 N FHAASEHGA 8 1h B0GRe KERLBLAE aAG'laf BELoneRtighnsoN ne.

21-cyano- 2' ‘ﬂﬂﬂé&és&l‘i‘ﬁéﬁ'ﬁﬁ fRYd uhdBsikEd adliiaicldaBemyl inghé eape and
3-am nopyri di ne- 2- car boxal dehyde t hi osem carbazone. "Antiproliferative
agents" al so include nonoclonal antibodies to growh factors, such as

bituky t t b, .. t - 25 h 53, which
can be del | derHEVRIERAB R He eI Mo Re G e RS A alh Us
tent No. 65008 nlstdntilla@bn PF&RTiG)assa) (8bk] 80alSXP P! Bidmolécular
Screening:7, 11-19, 2002) and flashplate assay, the radioactive phos-

phorylation of a protein or peptide as substrate with yATP is measured. In
15 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-
sation (FP) technologies are suitable as assay methods (Sills et al., J. of

20 Biomolecular Screening, 191-214, 2002).

Other non-radioactive ELISA assay methods use specific phospho-anti-

bodies (phospho-ABs). The phospho-AB binds only the phosphorylated
Q - substrate. This binding can be detected by chemiluminescence using a

second peroxidase-conjugated anti-sheep antibody (Ross et al., Biochem.

J. 366:977-981, 2002).

There are many diseases and conditions associated with deregulation of
30 cell proliferation and cell death (apoptosis). The diseases and conditions
that can be treated, prevenied or ameliorated by compounds according to
the invention include, but are not limited to, the diseases and conditions
listed below. The compounds according to the invention are suitable in the
35 treatment and/or prophylaxis of a number of different diseases and condi-

tions where there is proliferation and/or migration of smooth muscle cells



for the purposes of the invention beyond the specific circunstances

descri bed 5Exanple 1: Preparation of compounds of the fornula I The

fol | owin rocedure is followed in accordance with the di - 1. 1A
mi xt ur e (%P/Br?f)? YE&HP ine 1a (1 equivalent) is reacted wi Fﬁ%g'fp?@ﬁ%ﬂﬁw

10equi val ents) for 10 m nutes at 130C wsd hout a solvent. 3a is precipitated
fromthe resultant crude product by addition of ethyl acetate: Et hyl

4- (4- met hoxy- 2- ni t rophenyl ar ni no) - 2- met hyl sul f anyl pyri m di ne-5- car boxyl at e,
387 nmg (43%; yellow sh powder; HPLC.  2.73 min; LCMS: 152.023, 365.0 nie.
The fol | owi nan@enpilanaaatsry calls b Mg intimal dayerief aovrsseheasWiag dyousi y:  3b)
Et hyl ~

4- (4, 5-di et F%ﬂ”cfeﬂb? dpﬂ%‘ﬁ}”&HQHéS‘afz" ew ?mHIeI IB}??%%?%ESQ car boxyl at
e: 335 ny (4&‘!ﬁnal)b%blu@WeSés@ﬁ@U@bclukﬁé@ar% %W’a@culbﬂdl’e{éasés 3finerest 363. 0
me. 3c) Ethyl 4- met hyl- 2- ni t rophenyl am no) 2- met hyl sul f anyl pyri m di ne- 5-
car boxyl at e: Immemth@ eroyi§| FORNSHY pasdudar disgase afiegmangmantations: 2. 170
mn, 349.0 me. 25 t h

% (- oh or o- YA SHRITRAR. M3 st eGP RS 95 an s TRReR0SiSA T8y e
1585 rmy (72%n%'bpla‘sw\bﬁ§!eﬁ9]é%éméﬁ'?hﬁd tReYRemm n; LC-MB: 2.606 min, 389.0

rul e

4- (5- et hy1 2-ni trophenyl am no) - 2- et hyl sul f anyl pyri m di ne-5- 30car boxyl at e:
784 nmg (75% el | ow, s wder; HPLC: 3 mn;, LCM: 2. mn, 349.0 me.
i) ey 2 ThGee st on isnbhiasass (65 uBe it s FETnoRgE a5EPRIng ne- 5.
car boxJVat e: 1 3R iRVertiHor the bbauheRt AAUEGERtidTbCaref 3inpaticular, the

invention relates to the use of compounds according to the invention

and/or physiologically acceptable salts, derivatives, solvates and stereo-
| isomers thereof, including mixtures thereof in all ratios, for the preparation
15 of a medicament for the treatment and/or prophylaxis of solid tumours,
where the solid tumour is particularly preferably selected from the group
consisting of brain tumour, tumour of the urogenital tract, tumour of the
lymphatic system, stomach tumour, faryngeal tumour, lung tumour. Solid
20 tumours selected from the group consisting of monocytic leukaemia, lung
adenocarcinoma, small-cell and non-small-cell lung carcinomas, renal cell
carcinoma, endometrial carcinoma, multiple myeloma, prostate cancer,
colorectal cancer, pancreatic cancer, glioblastomas and breast carcinoma

can preferably also be treated with medicaments comprising compounds

25 according to the invention.

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following:

30 oestrogen receptor modulators, androgen receptor modulators, retinoid
receptor modulators, cytotoxic substances, antiproliferative agents, prenyl-
protein transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease
inhibitors, reverse transcriptase inhibitors, growth factor inhibitors and

35 angiogenesis inhibitors. The present compounds are particularly suitable

for administration at the same time as radiotherapy.



35LCG-MS: 2.023 mn, 365.0 me. 65 3g) Ethyl
4- (4-ethoxy-2-nit rophenyl am no) - 2- met hyl sul t anyl pyri m di ne-5- carboxyl ate

3h) Ethyl 2-meth | f | 4 (3 nit di n- 2-yl 5- box-
5yl)ate %mogr{ryﬁyq; 9ssu any (3 nitropyridin-2-ylam no) pyrl i Chaiid ©2" Pox

4- (4-brono- 2-ni trophenyl am no) - 2-r net hylggul f anyl pyri m di ne-5- carboxyl ate
3j) Ethyl

2-met hyl sul fanyl-4-(4-nmethyl-3-nitropyridin-2-ylam no)pyri m di ne5-car boxyl at
e 10 1.23a is dissolved in THF and reduced to 4a over 24 h at roomtem
perature and"@eaﬁ.ﬁemre‘@mwﬁsdﬂ@twt refersetostampeumly €hioh iotertarg svithand

hydr ogen. The catal yst, is.filtered off, .rinsed vmthT desired
15product is Ob it Lﬁ@%‘ am@n‘g\%ﬂs 90 pﬁgtlg%r@%erp[torb E‘l:qs's cﬁtrp%%@n vacuo:
ethyl 4-(2- apigp® Exéfﬁ%ié@ﬂ%%ﬂbpéﬁrﬂé&éﬁto?M&hlﬁfb%%hE@ﬂé' BYf &rd ﬂbt”e S5-

car boxyl ate: 874 A ; yelTow powder; HPLC. 2.27 mn; LCMS: 1,38 mn,

335.0 i e. ZDmTtI&d tbplantmﬂﬁe@ cajn’pf&n&jsud@ﬁfemheufaﬁﬁ%‘a Y déﬁO&‘é torgrai-ned
anal og usly

& (27 o 4 SRR B A 3 HiBpeBY PR TSy 1421
p|per|d1nyl)ethoxy]phenyi] -2H-1-benzopyran-3-yllphenyl 2,2-dimethyl-
propanoate, 4,4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and
SHB46.

10 "Androgen receptor modulators” refers to compounds which interfere with

or inhibit the binding of androgens to the receptor, regardless of mecha-

O

nism. Examples of androgen receptor modulators include finasteride and

other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
15 and abiraterone acetate.

"Retinoid receptor modulators” refers to compounds which interfere with or

inhibit the binding of retinoids to the receptor, regardiess of mechanism.

Examples of such retinoid receptor modulators include bexarotene, treti-
20 nein, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difiluoromethylornithine,

ILX23-7553, trans-N-(4'-hydroxyphenylretinamide and N-4-carboxyphenyl-

retinamide.

"Cytotoxic substances" refers o compounds which result in cell death

primarily through direct action on the celiular function or which inhibit or

O

25 : : o . : .
interfere with cell mitosis, inciuding alkylating agents, tumour necrosis

factors, intercalators, microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic substances include, but are not limited to, tirapaz-

imine, sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,
30 altretamine, prednimustine, dibromoduilcitol, ranimustine, fotemustine,

nedaplatin, oxaliplatin, temozolomide, heptaplatin, estramustine, impro-

sulfan tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa,

lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-
35 aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,

GPX100, (trans,trans, trans)bis-mu-(hexane-1,8-diamine)mu[diamine-



di ne-5-carboxyl ate: 640 ng (100%; vyellow powder; HPLC. 2.28 mn; LC Ms:
1.373 min, 333.0 me. 254c) Ethyl

4-(2- am no- 4- net hyl phenyl am no) - 2- et hyl sul f anyl pyri m di ne-5- car boxyl at e:
686 ng (9¥M00YEPI26wW powder; HPLC. 2.27 min; LG MBS 1. 4FPCHEP208091401 oy e,

4d) Ethyl 4-(2-am no-4-chl orophenyl am ngy - 2- net hyl sul f anyl pyri m di ne- 5-
30car boxylate: 770 mg (97%; yellow powder; HPLC. 2.51 mn; LCGMs 2.79 mn,
339.0 me. 4e) Et hyl

4- (2- am no- 5- nmet hyl phenyl am no) - 2- net hyl sul f anyl pyri m di ne-5- car boxyl at e:
771 ng (98% plaginlingh)]ipielaizminalthicro)glafiBumi(i)) t¢i€advBori®s Hi@dsidinglsp889. 0 n e.
66 4f) Ethyl 4-(2-am.no. 4. . .

met hoxypher t PiRFa8§0Is Hexias) (1 1-drgesyrming:! Adwdexmypderdie: 7874 ng (1009 ;

yel | ow powdeg. - I L N i L L i : - t hyl
4-(2-am no- 4&((33{[']'_}19;%(%/&&“@&3%3@% ’I-jg?Prr@flﬂél éﬁﬁlrﬁgﬁglcﬁﬁﬁ% |e§1§-’ ﬁ@cxgr'ﬁboxyl ate
4h) Et pyl trone, pirarubicin, pinafide, vairubicin, amrubicin, antineoplaston, 3'-de-
4- (3- arti nopyri di n-2-yl am no) - 2- net hyl sul f anyl pyri m di ne-5- car boxyl at e
41) Ethyl 4- @EURGBnBELIPRIERL bheRpKemCHadroXYRar MY $IBNFIHIAVANI ne- 5-
10car boxyl at ga%n?o‘%@in' éﬁr?ﬁl&%?'l\ﬁé@ﬁ’g%é HHHt4-&éiﬁbﬂﬁ{xypéigé£h%-§9§kiﬁ:gjn}l90C (30
mn) in a merowave bven usrng 1.5 equival ent's of “sodrum hydr oXi de’ sol uti on
in 4-methylsulfonyldaunorubicin (see WO 00/50032).
Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
10 3" 4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dola-
@ statin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS1844786, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyllbenzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
15 valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and

BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

20 frinotecan, rubitecan, 8-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H, 12H-
benzo[de]pyrano[3',4"b,7]indolizino[ 1,2blquinoline-10,13(9H, 15H)-dione,

@ 25 lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-
amino)ethyl]-9-hydroxy-5,8-dimethyl-6H-pyrido[4,3-b]carbazole-1-carbox-
amide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-

30 methylamino]ethyl}-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexo-
hydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-
5—methyl-7—hydroky—S-methoxybenzo[c]phenanthridinium, 8,9-bis[(Z2-amino-
ethyl)amino]benzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-

35 7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolof4,5,1-de]-
acridin-6-one, N-{1-[2(diethylamino)ethylamino]-7-methoxy-8-oxo-8H-thio-
xanthen-4-yimethyl]formamide, N-(2-(dimethylamino)ethyhacridine-4-



15di oxane (10 m / g). The desired product (5a) is precipitated by addition
of hydrochloric acid, filtered off with suction, rinsed with a little water
and dri ed:

4- (2- Ani B0 2007 HB%y phenyl ani no) - 2- net hyl sul f anyl pyri ni BEREPHOSAHALYK- 20yl c
acid: 450 ng (98%; off-white powder; HBLC. 2.08 mn; LC-MS: 0.814 mn,
307.0 me. The follow ng conpounds of the forrmula IV can be obtai ned

anal ogousl y: 5b)

4- (2- Ami no- 4, 5-di net hyl phenyl anm no) - 2- net hyl sul f anyi pyri m di ne-5- G 25

car boxyl i ¢ aaArdox@nideng-[(D-8dignetioflaming)ethylfemire]-3-Apdoxy Y H-ndane- LG VS
1.523 mn, 3[25 0 nie.l. fcb 4- ﬁfZAm nQo 4

nmet hyl phenyl rﬂ'ﬁlg)‘”r?'ﬁé ROEAN ‘Hmﬂsﬁﬁn m di ne-5- carboxylic acid: 625 ny
(92%; off-white powder; HPLC. 2,09 min; 30LC-MS: 1.440 mn, 291.0 nmle. 5d)
4- (2- Ami no- 4- chl or ophenyi am no) - 2- net hyl sul f anyl pyri m di ne-5- carboxylic

aci d: 591 ng'Argipelifexative wigients' pocldde antiRiise RNGLand DNA cligBiudedtidas n, 311.0

o S A ALY HURCHL g R 2 T
29'[7 ggx;npﬂén)%/ﬁ éﬁ%ﬂe_%zs:%ﬁ %}@?géﬁaéﬂr%@;byaﬁn%ﬂ&, F}%qq:{gr' aep %S;?/ﬁiq'cdoé((i:fauéi:_ 450 ny
(989% ; of f - whineetriposireate HRldaral@in8 Scapatitabbaygaldtit@bihencptard@fiie0 n e.
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur,
10 tiazofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
— methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-
@ dihydrobenzofuryhsulfonyl}-N'-(3,4-dichlorophenyljurea, N6-[4-deoxy-4-
[N2-[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannohepto-
15 pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-oxo-
4.6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yi-(S)-ethyl]-2,5-
thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanasine, 11-acetyl-
8-(carbamoyloxymethyl}-4-formyl-6-methoxy-14-oxa-1, 1 1-diazatetracyclo-
20 (7.4.1.0.b)tetradeca-2,4,6—trien—9—ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-paimitoyl-1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents" also include monoclonal anti-
@ 25 bodies to growth factors, such as erbitux, trastuzumab, and tumour sup-
pressor genes, such as p53, which can be delivered via recombinant virus-

mediated gene transfer (see US Patent No. 8,069,134, for example).

30 Working examples

The following examples serve to illustrate the invention. The invention is
not restricted to the examples. On the other hand, information from the

35 examples, in particular on the reaction conditions, can generally be applied



5g) 4-(2- Am no- 4- et hoxyphenyl am no) - 2- net hyt sul f anyl pyri m di ne-5- carboxylic
aci d 105h)

4-( 3- Ani n”fyrl di n- 2-yl am no) - 2- net hyl sul t hnyl pyri m di ne-5-car box(}ll ic acid

Si) 4-(2-KAWE7979Borophenyl ani no) - 2- met hyl sul f anyl pyri rﬁ%’@féo@ﬁ’ 1&8boxyl i c
acjd 15 1.462 is cyclised with the aid @ 1.2 equivalents of N-(3-

di met hyl am nopropyl) - V- et hyl car bodi i m de hydrochl oride, 1.2 equival ents of
HOBt and 2.2 equival ents of 4-nmethyl norpholine to give 6a, and the 20desired
product is extracted with ethyl acetate/nbutanol and purified by colum

chr omat ogr apfor theimgpesead afstheNbetrgion heyanddhbapesific circumstances

8- net hoxy- 3- raret% | fany1-5, 10-di hydro-2, 4,5, 10-t etraazadi benzo[ a, c1] cycl oh
epten-11-one ‘?‘FE (56% ; yellow powder; HPLC. 2.21 min; LCGMs: 1.01 mn,
289.0 me. 25 The follow ng conpounds of the fornmula Il can be obtai ned
anal ogousl y: 6b)

7, 8- D et hy 1 Examgpleyl :RieparatibnsofdbnopdwyrdisosfZhé, f6rmlatlet r aazadi benzo-

[ a, d] c§§| ohepten-11-one: 800 nmg (93%; yell ow powder; HPLC. 2.31 30m n;
LCMs: 1.769 min, 287.0 nmle. Sc)

ot o 11- one”‘@%%%“"ﬁﬁ%%céd*% '%Lfé‘po Bty i e BpATRIgno oy ) e

273.0 me.
1.1 A mixture of nitroaniline 1a (1 equivalent) is reacted with 2 (2
10 equivalents) for 10 minutes at 130°C without a solvent. 3a is precipitated
Q from the resultant crude product by addition of ethyl acetate:

Ethyl 4-(4-methoxy-2-nitrophenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate, 387 mg (43%); yellowish powder; HPLC: 2.73 min; LC-MS:
15 2.023, 365.0 m/e.

The following compounds of the formula VI can be obtained analogously:
3b) Ethyl 4-(4,5-dimethyl-2-nitrophenylamino)-2-methylsulfanylpyrimidine-
20 5-carboxylate: 335 mg (48%); yellowish powder; HPLC: 2.95 min;
LC-MS: 2.27 min, 363.0 m/e.
3c¢) Ethyl 4-(4-methyl-2-nitrophenylaminog)-2-methylsulfanylpyrimidine-5-
carboxylate: 426 mg (49%); yellowish powder; HPLC: 2.85 min;
@ - LC-MS: 2.170 min, 349.0 m/e.
3d) Ethyl 4-(4-chloro-2-nitrophenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate: 1585 mg (72%), yellowish powder; HPLC: 2.95 min;
L C-MS: 2.608 min, 369.0 m/e.
3e) Ethyl 4-(5-methyl-2-nitrophenylamino)-2-methylsulfanylpyrimidine-5-
30 carboxylate: 784 mg (75%); yellowish powder; HPLC: 3.03 min;
LC-MS: 2.652 min, 349.0 m/e.
3f) Ethyl 4-(4-methoxy-2-nitrophenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate: 387 mg (43%); yellowish powder; HPLC: 2.73 min;
35 LC-MS: 2.023 min, 365.0 m/e.



6d)

8- Chl or o- 3- et hyl sul f any1- 5, 10-di hydro- 2, 4, 5, 10-t et raazadi benzo[ a, d] cycl ohep
ten-11-one: 108 ny (20%; yellow powder; HPLC: 2.38 min; LC-MS: 1.33 nin,
203. 0 mewogg(gyowszﬁ PCT/EP2006/011411

7-.Met hy1- 3- net hyl sul fanyl -5, 10-di hydr o- g 4, 5, 10-t et r aazadi benzo-

[ a, d] cycl ohepten-11-ene: 617 ng (94%; yellow powder: HPLC. 2.25 mn; LC Ms:
1.189 mn, 273.0 nle. 6f )

8- Met hoxy- 3- net hyl sul fany1-5, 10-di hydro- 2, 4, 5, 10-t et raazadi benzo[ a, d] cycl ohe
pt en- 11- one: 3@6Bthy) 4¢(@eethpxy-2Hiitrappendamindhi-Cetgsulimdpyrinnidingss- 1. 01 ni n,
289.0 me. 69)

8- Et hoxy- 3- met h§AQX¥1@HR 1- 5, 10- di hydr 0- 27475, 10- t et r aazadi benzo[ a, c11-

cycl ohept en-3g !H‘ﬂa}m -4-(3-nitropyridin-2-yl idine-5-carbox-
3- Met hyl sul fany1m§,l mgltrm/s ro- ¥ 4,(5,nér?L%mpclannt ayaazrgdlogp rérgl[é d] cycl o15hepten-1
é13 gne 1) yiate g - d
ro a ro r en o| -
cycl ohept en- 9 E ﬂC@ @'PB?O gr'@tﬁ %ﬁw@mfr&? gﬂ%r\y YN '”@a is treated

with 4 equival egg 095/! ?ta chl or oper benzoi ¢ aci d in a THF / dichl oronet hane
m xture (ratio % f mn OC, 2 h RT). After addition of 20% sodi um

sul fite sol uj) oRihyh 2pnethyiiangl-4-44-ohéthy B aitrayriclin-Lsyldmirgpadnafifie-w t h
suction and rinsed with a little water. This precipitate conprises about 58%
(according to HPAGP@¥YIASt he oxidation product 7a. The precipitate is

heat ed}Ow t hout further purifica- tion, at 100C for 30 minutes with 1.2

equi val ents of methyl (1-nethyl pi peridin-4-yDamine A wth addition of 0.1

equi val ent o4 2pot aggigiiiicaded e TRE dndrefildeviabay Svelf2RRSGHM TeAAr bonat e.
*ﬁ er filtration and concentra- 30tion in vacuo, the desired groduct 8a can

purified perateand stmesplesic pessig with theand GPAEasaeatalysbarbLC
8-neth - 3- th id 4- 5,10:

Poro as) 10 PiPasD2 e BalAyS R figreAtE shsse ML EDY and she desisey

or ange4 §r ownpeRiuictis SREReH by2reidovl Bf s bfenOoyaRtimtibn iR3mcdon e. 69
ethyl 4-(2-amino-4-methoxyphenylamino)}-2-methylsulfanylpyrimidine-5-
carboxylate: 874 mg (100%); yellow powder; HPLC: 2.27 min; LC-MS: 1.38

min, 335.0 m/e.
20
The following compounds of the formuia V can be obtained analogously:
4b) Ethyl 4-(2-amino-4,5-dimethylphenylamino)-2-methylsulfanylpyrimi-
dine-5-carboxylate: 640 mg (100%}); yellow powder; HPLC: 2.28 min;
Q 25 LC-MS: 1.373 min, 333.0 m/e.

4c) Ethyl 4-(2-amino-4-methylphenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate: 6868 mg (93%); yellow powder; HPLC: 2.27 min; LC-MS:
1.41 min, 319.0 m/e. |
. 4d) Ethyl 4-(2-amino-4-chlorophenylamino)-2-methylsulfanylpyrimidine-5-
30 carboxylate: 770 mg (97%); yellow powder; HPLC: 2.51 min; LC-MS:
2.79 min, 339.0 m/e.
4e) Ethyl 4-(2-amino-5-methylphenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate: 771 mg (98%); yellow powder; HPLC: 2.23 min; L.C-MS:

35 1.29 min, 319.0 m/e.



The follow ng internedi ates can be obtai ned anal ogously: 8b)
7, 8- Di nmet hyl- 3-1 net hyl (1- net hyl pi peri di n-4-y1)am no] -5, 10-di hydr o-

2,4,5,10-t etraazadi benzo[ a, d] cycl ohepten-11-one: 11 ngy 9 y);
or ange- br'¥Q@FCAPHS HPLC. 2.06 nin; LC-MS: 1.387 nmin, 3%%@%9“3}0?%85

8-.Chl or o- 3- [ net hyl (1- net hyl pi peri di n-4-éar ni no] -5, 10-di hydro2, 4,5, 10-tetraaz
adi benzor a, di cycl ohepten-11-one: 58 ng (47% of theory); orange-brown solid;
HPLC. 2.08 min; LCMs: 0.678 mn, 10 373.0 me. 8d)

8- Met hoxy- 3-j rnet hyl (1- met hyl pi peri di n-4-ypam no] -5, 10-di hydro2, 4, 5710-tetra
azadi benzo[ a4 Eftuil dr(é’param&-r@ﬁéoxmhwlqmw-mﬁwwlfawﬁaﬁgédwﬁom sol i d;

HPLC. 2.01 m n; - VR 2 ] . . -

8- Met hy1- 3- [ et ﬁgLﬁ%( ﬁ@%%tﬁygﬁ??&? pﬁﬁ%ﬂ%?ﬁ"no NI GMY 4.5, 10-tetraa
zadi benzo[ a, d] cyclLientInmli-38%0 8. g (5% of theory); orange-brown solid;
HPLC. 2.02 mn; LCMs: 1.275 min, 20353.2 nle. 81

8- Met hgxy- 3-4d) ki @rpuincif-etioyphenyiamiso)2-aethylsuianylrysmidine-5-
t et raazadi benzoF:ar cl cl ohepten-11-one: 23 ngy (100% of theory);
or ange- brown so g&);ox € 2.01 min; LCG-MS: 0.458 nin, 355.2 nie. 89)

7-Met hy1- 3- [ ey By b-@eai dplyRain 2lyimAmp Pacmetlyisul Ay pyxidife-5Bar-
2,4,5, 10-tet?§)taza i be(rr?g%I a,dc?lyl cyc%ughept eﬁ?ll- or¥<13: 135{% (9% of
boxylate
4i) Ethyl 4-(2-amino-4-bromophenylamino)-2-methylsulfanylpyrimidine-5-

10 carboxylate

1.3 4a is saponified without further purification at 100°C (30 min) in a
microwave oven using 1.5 equivalents of sodium hydroxide solution in

15 dioxane (10 ml/ g). The desired product (5a) is precipitated by addition of
hydrochloric acid, filtered off with suction, rinsed with a little water and
dried:
4-(2-Amino-4-methoxyphenylamino)-2-methylsuifanylpyrimidine-5-carbox-

20 ylic acid: 450 mg (98%); off-white powder; HPLC: 2.08 min; LC-MS: 0.814
min, 307.0 m/e.

The following compounds of the formula IV can be obtained analogously:

5b) 4-(2-Amino-4,5-dimethylphenylamino)-2-methylsulfanylpyrimidine-5-
carboxylic acid: 811 mg (98%); off-white powder; HPLC: 2.12 min;
[.C-MS: 1.523 min, 305.0 m/e.

oc) 4-(2-Amino-4-methylphenylamino)-2-methylsulfanylpyrimidine-5-
carboxylic acid: 625 mg (92%); off-white powder; HPLC: 2.09 min;

30 LC-MS: 1.440 min, 291.0 m/e.

5d) 4-(2-Amino-4-chlorophenylamino)-2-methylsulfanylpyrimidine-5-
carboxylic acid: 591 mg (84%); off-white powder; HPLC: 2.31 min;
I.C-MS: 1.27 min, 311.0 m/e.

25

35



t heory); orange-brown solid; HPLC: 1.92 min; LCGMS 1.273 min, 353.2 me.

8h) 7-Met hyl-3-(1-nmethyi pi peridin-4-ylam no)-5, 10-di hydro-2, 4,5, 10-

30t etraazadi benzo[ a, d] cycl ohept en-11-one: 5 ng (2% of theo %/]2 oran?e- br own
solid; HPWMO209785883 n; LC-MS: 1.253 nin, 339.2 me. BCT/EP2006/01141

7,8-Di nmet hy1- 3- ( 1- net hyl pi peri di n- 4-yl agyno) -5, 10- di hydro 2,4,5,10-

t et raazadi benzo[ a, d] cycl ohepten-11-one: 70 ng (21% of t heory) ;

350r ange- brown solid; HPLC. 1.96 mn; LCMs: 1.338 min, 353.2 mMe. WO
2007/ 079826PCT/ EP2006/ 011411 70 The col unmm chromat ography is carried out

usi ng t he FI ash4v@sAmind-b-rhBihytzayicdande?ymetiwsytiaaylpydmidinerd-dges are

Eur ol ab, - Dar ot 480900 20H 61988 ) 00 oo Taef e Rowilt, FBY o OBy &
Chromolith Prep( @;M%?TQQ%'RSZ@TP Rl um, a K-1800 gradient punp and a

ai chi 3684 fractio ect or the separation, a mxture of water / 0.1%
of TFA_( el uesf) A}(mmim—armathmwpbemylénﬂﬁmeﬂ -mEERy |6 elfaredpyrBhidire-8npl oyed at a

flowr&te of 30 m/mn. An tical HPLC  the HPLC spe a recorded and
processed usi ng CértE‘P)ﬁ’lliP@&Pd;‘ﬁ%Ongi B0 R) PwNERPORRS, H hr 24@%& Ndi ode array

detector and | ¢ ms: 0.814 min, 307.0 mle.
59} 4-(2-Amino-4-ethoxyphenylamino)-2-methyisulfanylpyrimidine-5- car-
boxylic acid
10 5h) 4-(3-Aminopyridin-2-ylamino)-2-methylsulfanylpyrimidine-5-carboxylic

acid

O

51} 4-(2-Amino-4-bromophenylamino)-2-methylsulfanylpyrimidine-5- car-
boxylic acid
15
1.4 5a is cyclised with the aid of 1.2 equivalents of N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, 1.2 equivalents
of HOBt and 2.2 equivalents of 4-methylmorpholine to give 6a, and the
20 desired product is extracted with ethyl acetate/nbutanol and purified by
column chromatography using a Flash-Master |l (see below):
8-methoxy-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo[a,d}-
cyclohepten-11-one: 263 mg (56%); yellow powder; HPLC: 2.21 min;
@ LC-MS: 1.01 min, 289.0 m/e.
25
The following compounds of the formula lll can be obtained analogously:
Bb) 7,8-Dimethyl-3-methyisuffanyl-5,10-dihydro-2 4,5,10-tetraazadibenzo-
[a,d]cyclohepten-11-one: 800 mg (93%); yellow powder; HPLC: 2.31
30 min; LC-MS: 1.769 min, 287.0 m/e.
6¢) 8-Methyl-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo-
[a,d]cyclohepten-11-one: 311 mg (72%); yellow powder; HPLC: 2.24
min; LC-MS: 1.158 min, 273.0 mle.

39



10 a Chronolith Speed ROD RP-18e 50-4.6 nm colum (all Merck, Darnstadt) and
with the aid of the D-6500 DAD System Manager Revision 1 conputer program

The HPLC purities are neasured by means of UV detection_at 0] or the
purity dé’?‘é??ﬂ”ﬁ'&?ﬁzéns a gradi ent of water / 150.1% of ?%E(E%é"@féﬂ‘]t‘“ﬁ) and

acetonitrile / 0. l%of TEA (eluent B) isgsused at a flowrate of 3 mM/mn and
arun tine of 5 mn. The HPLC data denoted by (1) in Table 1 were obtained
using this nmethod. For the HPLC data denoted by (2), a flowrate of 1.5
m/mn and a run tinme of mn was used. 20The retention tinmes determ ned

twi ce, denot&d %ﬁfﬂﬂroagmthylsulfaﬂﬂﬁ:é@@lhmoﬁrﬁg?e%@tﬁazéélh%ﬁﬁers The

a Coromol 1 ch SpERHOKCE BRI P B0 TE M T Bl e P DL A o
gradi ent of watgjin/L S PBITHiA, L9BWemfe A) and aceto- nitrile / 0.1%of TFA

(el uent B) was used at a flowrate of 2.4 m/nin. The HPLC-MS data i ndicated
in Table 1 v@emmmh&dne&nylsglfahyiéi e ciimiro 304 BxHivisteaazadihemizbi t i on of PDK1

553, 4. i 1 56 HOIIIOBBH N bhoRR BOKMUSAR SRl R BT R -
APEVRREPR LSEEE,%I,\(EL@Wl ﬁ%‘@)mtﬁpg7§_mweﬁTP (with 0.2 pa 72
6f) 8-Methoxy-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo-
[a,d]cyclohepten-11-one: 283 mg (56%]); yellow powder; HPLC: 2.21
min; LC-MS: 1.01 min, 289.0 m/e.
6g) 8-Ethoxy-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo[a,d}-
cyclohepten-11-one
6h} 3-Methylsulfanyl-5,10-dihydro-2,4,5,6,10-pentaazadibenzo[a,d]cyclo-
15 hepten-11-one
6i) 8-Bromo-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo[a,d]-

cyclohepten-11-one

10

20 1.5 For preparation for the substitution, 6a is treated with 4 equivalents
of meta-chloroperbenzoic acid in a THF / dichloromethane mixture (ratio
1:1) (15 min 0°C, 2 h RT). After addition of 20% sodium sulfite solution, a
precipitate is obfained, which is fittered off with suction and rinsed with a

little water. This precipitate comprises about 58% (according to HPLC) of

25 the oxidation product 7a. The precipitate is heated, without further purifica-

tion, at 100°C for 30 minutes with 1.2 equivalents of methyl(1-methyl-

piperidin-4-y)amine A with addition of 0.1 equivalent of potassium iodide

and 1.5 equivalents of potassium carbonate. After filtration and concentra-
30 tion in vacuo, the desired product 8a can be purified by column chromato-

graphy by means of preparative HPLC:

8-methoxy-3-(1-methylpiperidin-4-ylamino)-5,10-dihydro-2,4,5,10-tetra-

azadibenzofa,d]cyclohepten-11-one: 23 mg (100%); orange-brown solid;
35 HPLC: 2.01 min; LC-MS: 0.458 min, 355.2 m/e.



of 33P-ATP/well) are incubated at 30C for 60 min in a total volune of 50 pl
(50 rriMTRIS, 10 MM My acetate, 0.1% of nercaptoethanol, 0.02% of Brij 35,

0.1% of BSA, pH 75;5) with or without test substance (5-10 _con- 5]
centrati oW)20HNEeaction is stopped using 25 pl of 208CGHAEMFRILS uti on,

filtered with suction after 30 mn at reomtenperature, and the wells are
washed with 3 tinmes 100 pl of 0.9% NaCl sol ution. The nonspecific content of
t he ki nase reaction (blank) is determ ned using 100 nM st aurospori ne.

Radi oact i vi t¥ I s measured using a Topcount, scintillation counter

( Per ki nEl mer Thedpjowingsnerapdistesean palablipiace @nalagnyshhe RS1 conput er

Mnvention ar 89 2B SR O RaRPb R Re BRI EE Toafiffie; o0 1o 10
phar maceuti cal oorgog)lfetraasadibRxarijeydsheptehectbag Vi Mgp(Poopl ution of 100
g of an active ingredient according to the invention and Sg of di sodi um

hydrogﬁnphosphathﬁq!’m);@rangﬁ-bm\’m solid; | HILGa2 86 min; 44-WVE:€ld386MPP 6. 5 usi ng 2N
hydr ochl ori c ac'gg,r%st rile filtered, transferred into injection vials,
| yophi li sed und $1e conditions and seal ed under sterile condi-

25tions. Eacfg) @Gﬁlbi‘@-%—ﬂﬂékh)él?ﬂmeﬁh%éip’éri@ﬂl—@fyl)%ﬁiih es Hoadipgdent . Exanpl e 3b:
Suppositories ‘A mxture of 20 g of an active’ ingredi ent according to the

i nvention wth 264300-pteikzadipenteledlhyclobeptendDibogeods o bt er is

™o of active | ngreayBRvenSe SRaussal Rt g M ik L WBF OB A IE o cpared

from 118 of an §Zgi0/ﬁ.]/é ngredi ent according to the invention, 9.38 g of
NaH2PO4 2 H20, .48 g of Na2HPO4 12 H20 and
Q 8d) 8-Methoxy-3-[methyl(1-methylpiperidin-4-yl)amino]-5,10-dihydro-

2,4 5 10-tetraazadibenzo[a,d]cyclohepten-11-one: 31 mg (9% of
theory); orange-brown solid; HPLC: 2.01 min; LC-MS: 1.229 min,
15 369.2 mle.

8e) 8-Methyl-3-[methyl(1-methylpiperidin-4-yl)amino]-5,10-dihydro-
2.4,5,10-tetraazadibenzo[a,d]cyclohepten-11-one: 20 mg (5% of
theory); orange-brown solid; HPLC: 2.02 min; LC-MS: 1.275 min,
353.2 m/e.

8f) 8-Methoxy-3-(1-methyipiperidin-4-ylamino)-5,10-dihydro-2,4,5,10-
tetraazadibenzola,d]cyclohepten-11-one: 23 mg (100% of theory);
orange-brown solid; HPLC: 2.01 min; LC-MS: 0.458 min, 355.2 m/e.

@ 8g) 7-Methyl-3-[methyl(1-methylpiperidin-4-ylyamino]-5, 10-dihydro-
o 25

20

2,4,5,10-tetraazadibenzofa,d]cyclohepten-11-one: 13 mg (9% of
theory); orange-brown s'olid; HPLC: 1.92 min; LC-MS: 1.273 min,
353.2 m/e.

8h) 7-Methyl-3-(1-methylpiperidin-4-ylamino)-5,10-dihydro-2,4,5,10-

30 tetraazadibenzo[a,d]cyclohepten-11-one: 5 mg (2% of theory); orange-

brown solid; HPLC: 1.96 min; L.C-MS: 1.253 min, 339.2 m/e.

8i) 7,8-Dimethyl-3-(1-methylpiperidin-4-ylamino)-5,10-dihydro-2,4,5,10-
tetraazadibenzo[a,d]cyclohepten-11-one: 70 mg (21% of theory);

35 orange-brown solid; HPLC: 1.96 min; LC-MS: 1.338 min, 353.2 m/e.



50.1 g of benzal koniumchloride in 940 mM of bidistilled water. The pHis
adjusted to 6.8, and the solution is made up to 1 | and sterilised by
irradiation. This solution can be used in the formof e

O nt ment WO30/4826f an active ingredient according to %’ﬁ@”ﬁpﬁ\ﬁ’éfqﬂ‘%h are
mxed with 99.5 g of Vaseline under asefjic conditions. Exanple 3e: Tablets
15A m xture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed to give
tablets in a conventional manner in such a way that each tablet contains 10
ng of active ingredient. 20 Exanple 3f: Dragees Tﬁi?l\gts are pressed
anal ogously to Exanple 5e and subsequeptly coated in a conventional manner
with a coating of sucrose, potato stargh, talc, C25tragacalthpand dye.

e 3d:

Exanpl e 3g: Capsul es NH, 2 kg of i ng*glgll ent are ip «dilced into hard
gel ati ne capsul e j convg_ntl o] nner i nZsuch a y@ay that{ each capsul e
contaips 20 rEg.0 e.cact e ﬂ“@} ~ent . Exanpl e @ ARG A

solutivon of 1 ka of anfactive |ngred| ent accord"aﬁgo o™t e‘flcmventlon in 60 I
360f bidistillediaater®is sterile filtered, transferrgg mto%ﬁ’&oul es,
| yophi li sed

H,C.

\

S 5
N4k NJ\

N
ST A g ey
NH2 s

NHQO

Hy 4a

Ox "P

15 s N% “CHy

- @iﬁ?” — e

20

20 The following equipment is used:
The column chromatography is carried out using the Flash-Master ||
{Biotage, Sweden). The plastic cartridges are filled with silica gel having a

particle size of 0.003-0.006 mm (Merck Eurolab, Darmstadt).
35



74 under sterile conditions and seal ed under sterile conditions. Each
anpoul e contains 10 ng of active ingredient. 5 10 15 20 25 30 75 Patent

Clains 1. Conpounds of the formula |I in which
WO 2007/079826 PCT/EP2006/011411

71

The preparative HPLC is carried out using a Chromolith Prep (RP-18e
100-25 mm) column, a K-1800 gradient pump and a Biichi B684 fraction
collector. For the separation, a mixture of water / 0.1% of TFA (eluent A)

and acetonitrile / 0.1% of TFA (eluent B) is employed at a flow rate of

5
30 mi/min.
Analytical HPLC: the HPLC spectra are recorded and processed using a
Lichrograph L-6200A gradient pump, an L-4500A diode array detector and
10

a Chromolith Speed ROD RP-18e 50-4.6 mm column (all Merck, Darm-
~ stadt) and with the aid of the D-6500 DAD System Manager Revision 1
Q computer program. The HPLC purities are measured by means of UV
detection at 220 nm. For the purity determinations, a gradient of water /
15 0.1% of TFA (eluent A) and acetonitrile / 0.1% of TFA (eluent B) is used at
a flow rate of 3 ml/min and a run time of 5 min. The HPLC data denoted by
(1) in Table 1 were obtained using this method. For the HPLC data
denoted by (2), a flow rate of 1.5 ml/min and a run time of 6 min was used.
20 The retention times determined twice, denoted by an asterisk, indicate the

presence of conformers.

The HPLC-MS spectra are recorded and measured using the Agilent sys-
C:‘ tem 1100 and a Chromolith Speed ROD RP-18e 50-4.8 mm column. For
<28 the separations, a gradient of water / 0.1% of TFA (eluent A) and aceto-
nitrite / 0.1% of TFA (eluent B) was used at a flow rate of 2.4 ml/min. The

HPLC-MS data indicated in Table 1 were obtained using this method.

30
Example 2: Inhibition of PDK1 (ICsp)

The kinase assay can be carried out as a 384-well flashplate assay.
35 3.4 nM His6-PDK1(A1-50), 400 nM PDKitide (biotin-bA-bA-KTFCGTPEYL-
APEVRREPRILSEEEQEMFRDFDYIADWC) and 4 yM ATP (with 0.2 uCi



AV, each, independently of one another, denote H A R6 ,Ar, OR6, SR6, QAr,
SAr, N(R6)2, NHAr, Hal, N2, CN, (CH2)nmCOOR6, (CH2)nCOQAr, (CH2)mCON(RS) 2,
(CHZ) NCONAAr, COA, COR6, CQAr, S(0)mA, S(0)mAr, NACOA, NACQAr, NASO?A
NASORAr , WPOH/ATRRE0Ar | NHOON( R6) 2, NHOONHA, NHOONHAr, 8E6PMPR#pS114EpNaAr |
NLCHZ)N(R6)2 I\/(CHZ)nNAR6, M CH2) nNA2, M CH2) n( R6) n, N(CH2)n(R6)m

M CH2) n(R6) n, M CH2) n(R6) n, M CH2) n- oxopi perazi ne, M CH2) n- oxonor phol i ne,

M CH2) noxopyrrol i di ne, M CH2) nC(Chl 3) n(CF12) nN(R6) 2, M CH2) nM R6) nSOM,

M CH2) nM P6) nSOTM R6) n CH2) nM R6) nSOMAr, (CH2 nl\/( R6) nSOMA,

( CH2) nM R6) rﬂd&W@%/welleBlmQ tﬁ@éﬁﬁorﬁ )]112 t@ajrmlumeof

?g?;fzgm SREra0 il RIS SR Al Méj @&3?83531%9@‘ M0 G RIOTA 02 m

saturated orosabupabedr B 915) Shitir SEMIRE RdeSEsttarkle (BR1gl0aRYCl € whi ch
is optionally nono- or disubstituted by Mw th one another, R2I, R2"each,

i ndependent | gerdfatione).atw reactiod énstioppB8, usirkp2Red ehdde s, E[DJEA sodau—l CN, NH2,

NO2, 392, unbranched, ot bra che hav 1-4 C atons n whjch one CH2
group nay bet(?rég(ft geed i Sé.‘Fr eéé%&'ﬁ\%ﬁ@? teH}Peéﬁ? a'k%{hed&% NHCO or

- CH=CH group i g(]lj]ss ﬁﬁﬁé and
in which one ﬁ%%du\ﬂmﬂn ég r@BI”A(J?Zg %%% d@Yorngeﬁﬁe Ig NR72 NO2
or SC2, V\her.rfﬁntoﬁmteMawreemhyh ,(blwhb)e determiaddasirg MOnt\bg'emmm with the
atomto which they are |linked y forma saturated or hmsaturated five- or

Si x- rre%er edPRAMNSe WO%WEY&Wﬁurﬁiﬂe‘rﬁf@@ cpuniscngtl aliQf} CeUNt@Enot es 0 1
ohi o enOt(‘P%MME_@QS*I?@AL%Q@Q}%R%SO& acead %teﬁ 'Jbg atorrr%Jl éntgf o by’

whi ch one or rou ere or by an
yl;j CONH, NH&Qgr&. or - CH=CH group and/or, in addltl on 1-7 H atons may be
gepl aced by Hal, and in which one or two CHB groups may be replaced by R6,

Further inhibition constants of compounds according to the invention are

15 shown in Table 1.
The following examples relate to pharmaceutical compositions:

Example 3a: Injection vials

2 A solution of 100 g of an active ingredient according to the invention and
5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2N hydrochloric acid, sterile filtered, transferred into injection
@ . vials, lyophilised under sterile conditions and sealed under sterile condi-

fions. Each injection vial contains 5 mg of active ingredient.

Example 3b: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
30 100 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.

35



Ardenotes a nono- or bicyclic aromatic hono- or heterocycle having Ito 4 N,
0 and/or S atons and 5 to 10 skel eton atons, which may be unsubstituted or
nono-, di- or trisubstituted by carbonyl oxygen, Hal, A OH QA NH2, NHA
NA2, NCR ,\WERPOTOFIE26 SCN, COOK, COOA, CONH2, CONHA, CO\IAZPCWW“ONHUO\IHZ

NHSO2A, CHO, COA, SO2NH2 and/ or S(O)rrA,-;g,l-laI denotes F, O,

Br or 1,

CR1, denotes NR4, 0 or S, denotes NH, 0, S and and phar maceutically
acceptabl e salts, derivatives, solvates and stereo-isoners thereof,
including m xtures thereof in all ratios. 77 2. Conpounds accordin
daimi, mheEmﬁmpimSt:hSohnibnforrrul a Ac RS denot es nmethyl, in the

sub-fornul a
sub-fornul a

&

10

15

20

25

30

35

denot H, t b- f
&505%0% 159 p?esparedlfpom g 0 an a%{we ingre: |e|r$i7'accord|ng to tﬁe ’

Xdenot es

gto

in the

invention, 9.38 g of NaH2PQ4 - 2 HoO, 28.48 g of NagHPO4 - 12 H20 and

0.1 g of benzalkonium chioride in 840 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example 3d: Qintment
500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.

Example 3e: Tablets

A mixture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed to give
tablets in a conventional manner in such a way that each tablet contains

10 mg of active ingredient.

Example 3f: Dragees

Tablets are pressed analogously to Example 5e and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.

Example 3g: Capsules
2 kg of active ingredient are introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

Example 3h: Ampoules
A solution of 1 kg of an active ingredient according to the invention in 60 |

of bidistilled water is sterile filtered, transferred into ampoules, lyophilised



denotes NR4, R4denotes H or
RU' denot es H Hm

2-propyl ,

OCH2(:Hon"°§
NHCOA, NHCOAr ,
cycl opentyl,

and Ar is thiophen 2 or 3-yl,
together with
t he sub-forndl
radi cal s Xde

| R61denot es net

10

15

20

30

35

, in the sub-forrmula Ag R1',
denotes H, Hal,
tert-butyl,
NHCH3 N(CH3) 2, CN, COOH, COOCH3, 8

NHCCN(R6)2, NHCONHA, NHCENHAr
cyclo hexyl ,

Rl "denote H,
, Nn-propyl,

) C]_ll
é%@ﬁ@%’ ‘,%EECF&
where A and R6 are H,
sec- butyl

sec- butyl

2- propyl,
dinethylisoxazol4 yl,
he ani de nltrogen atgm my

rifedigcapditions angisealed URQ@F] sicsile sRRAINAS. AR FnRer

A oo St HigIRHRAY

n-propyl, or tert-butyl
and two radicals R6,

forma tetrahydropyrrol

78 -R4denotes H or
e H Rl "denote H,



R1"1denotes H, Hal or nethyl, denotes H, Hal, nethyl, ethyl,

n- propyl, 2-propyl, butyl, isobutyl, sec-butyl tert-butyl, nethoxy,
CHal s, CF3, OH, OCH2CH2OH, SCH2CH3, NHCH3, N(CH3)2, CM COOH, CO000H3,
SQ20H, OCHal s, OCF3, NHCOA, NHCOAr, NHZON(R6)2, NHCONHA, NHCONHAr,
where A and R6 are H, cyclopentyl, cyclo hexyl, n-propyl, 2-propyl,
ethyl, sec-butyl or tert-butyl and Ar is thiophen-2 or 3-yl,

3, 5-di net hyl i soxazol 4-yl, and two r Phteat €ldims together with the

am de nitrogen atom may forma tetrahydropyrrole ring, and
pharmaceutically acceptable salts, derivatives, solvates and

stereo-i soner i i ixtures thereof in all ratios. 3.
Conpounds acccs)lr' gbﬁﬁﬁ%nd&%%gfé%@%nd/ or physiol ogically acceptable
salts, derivatives, solvates and stereoi sonmers thereof, including

m xtures thereof in all ratios, as nediganents. 4. Medicanments
conprising at |east one conpound accorii ngito grim1 or 2 and/or
physi ol ogi cal | y accept zﬁﬂ\e i sol vat es and

stereoi soners thereof, 1ncC eof iR'all ratios, and
optionally excipients and/ i nts conprising at
| east one conpound accordin d/ oK physiol ogically
acceptabl e salts, derivatives, soljvates 75' I Sogtrs thereof,
including nmixtures thereof in all gtatigg/ ang.at}least one further
medi cament active ingredient. 79 6.Set” (kif® cordisti ng%\pf separate
packs of a) an effective anmount of a conpound.according'td Claim1l or
2 and/ or physiiehagiieal |y acceptable salts, derivatives, solvates and
st ereoi sonmers thergof,, ingl ugi ng rg] XtHr &S thereof in all ratios, and

b) an effecti \Fév,gR}jD.LR{ , B R R RSk Riedt canent active ingredient. 7.
Corpounds sceor i o Lo Gl FONEL AR, Sl pErCRESA

salts, derivatives, sol oi soners udi'ng
m xtures thereof in all QRYiSRS, G&r, 8Ar NaRYs, NAr,i Hidlj DA CN, of

Ki " cul : K _ q di

Gaim 1 or 2 and physi olGgho P tepPneR0 88 EHIwer N (Eeves. °

sol vates and st er eoi Somiﬁ-k%nr@@mr LA USHRY (Emtr,usggp)ﬂtfhg(@q‘ﬁg},n al |
1. 9. Use of

rati os, as inhibitors of 't seri nef t hr eoni ne' ki nase
conpounds accordi ng to QIACHA, NACOAINNASO AL WASD o, M TCOAEKHPARI e

RTINS N AN e U el el T Ao e

e seri Perth cont ne' ki SSBVERRMISEREERE MO AR ICRUg O

clinical picture. M{(CH2)n(R®)n, M(CH2)n(R®%n, M(CH2)s(R®)n, M(CHz)a(R®)n,
M(CHy)n-oxopiperazine, M(CHz)q-oxomorpholine, M(CHaz)o-
oxopyrroliding, M(CH2)nC(CHa)n{CH2)aNR%2,
M(CH2)aM(R®)nSOnA, M(CH2)sM(R%)aSOmM(R®)n,
M(CH2)aM(R®):SOmAr, (CH2)M(R%):SOmA,
(CH2)aM(R®)1SOmM(R%, (CH2)sM(R%)aSOmAr, M(CH2)nSOmA,
M(CH2)2SOmN(R®)A, M(CH2)ZSOmAF, (CH2)SOmA,
(CH2)nSOmM(R%)n, (CH2)nSOmAT,
where two adjacent radicals R, R, R" or R may form a

saturated or unsaturated, five- or six-membered carbo- or

heterocycle which is optionally mono- or disubstituted by M
with one ancther,
R? R? each, independently of one another, denote R®,



10. Use of conpounds according to Claim1l or 2 and/or physiologically
acceptabl e salts, derivatives, solvates and stereoi soners thereof,

I ncl uding mxtures thereof in all ratios, for the preparation of a
medi cament for the prophylaxis or treat/ent of cancer, tunour grow h,
tumour angi ogenesis, arteriosclerosis, diabetic retinopathy and

I nfl ammat ory di seases. 'Il. Use of conpounds according to aim1l or
2 and/ or physiRSl ogi cal | denctesdt dale ObhICN, NHerNQat $0gynksanshmdesr and

st ereoi soners thereof, jncludin I Xtures .thereof .in,all ratios, for
the preparation of a mabf teﬁlfﬂ}h 'F‘o%ﬁ %18 Wilich pRe Foyp

breast cancer, prostat enﬁé%‘l‘i@?er{:lﬁéécpwﬁh@ or 8%teANS™/or BYBhINIENA,

| ung cancer, non-snall-cel’l lung cancer, multiple nyel ona and

renal -cel | carcinoma, gGQ¥HabliHEH cardHeRdbaroup andedr i adsigon, 1-4 H
atoms may be replaced by Hal, and in which one CHj group
may he replaced by Hal, OH, CN, NHz, NHRy, NR", NO, or
S0,, where R” = methyl or ethyl, where two radicals R°,
together with the atom to which they are linked, may form a

saturated or unsaturated five- or six-membered carbo- or

_ heterocycle,
n denotes 0,1, 2, 3,4 or 5,
m denotes 0, 1 or 2,
A , denotes unbranched, branched or cyclic alkyl having 1-14 C

atoms, in which one or two CH; groups may be replaced by
an O or S atom andfor by an NH, CONH, NHCO, CO or
-CH=CH- group andf/or, in addition, 1-7 H atoms may be
replaced by Hal, and in which one or fwo CHz groups may be
replaced by R®

Ar denotes a mono- or bicyclic aromatic homo- or heteracycle
having 1 to 4 N, O and/or S atoms and 5 to 1C skeleton
atoms, which may be unsubstituted or mono-, di- or trisubsti-
tuted by carbonyl oxygen, Hal, A, OH, OA, NHz, NHA, NAz,
NO,, CN, OCN, SCN, COOH, COOA, CONHz, CONHA,
CONAy, NHCOA, NHCONH;, NHSO2A, CHO, COA, SONH>

and/or S(O)mA,
Hal denoctes F, CI, Bror |,
X denotes CR',
Y denotes NR*, O or S,
M denotes NH, O, S and

and pharmaceutically acceptable salts, derivatives, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.
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2. Compounds according to Claim 1, wherein

in the sub-formula Ac

R¥ denotes methyl,

in the sub-formula Ad
R3 denotes H,

in the sub-formula Ae
R? R* denote H,

in the sub-formula Af
Y denotes NR?,

R* denotes H or methyl,

in the sub-formula Ag

R", R" denote H,
R™ denotes H, Hal or methyl,
R™ denotes H, Hal, methyl, ethyl, n-propyl, 2-propyl, butyl, isc-

butyl, sec-butyl tert-butyl, methoxy, CHals, CF3, OH,
OCH2CH20H, SCH2CHa, NHCH3, N(CHs)2, CN, COOH,
COOCHS3, SO,0H, OCHalz, OCF3, NHCOA, NHCOA,
NHCON(RG)Z, NHCONHA, NHCONHAr, where A and R are
H, cyclopenty!, cyclo hexyl, n-propyl, 2-propyl, ethyl, sec-butyl
or tert-butyl and Ar is thiophen-2 or 3-yl, 3,5-dimethylisoxazol-
4-yl, and two radicals R, together with the amide nitrogen
atom, may form a tetrahydropyrrole ring,

in the sub-formula Ah

one of the radicals X denotes N or NRY,
the other three radicals X denote CR' or CHR',
Y denotes NR?,
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R* denoctes H or methyl,

R® denotes methyl,

R?, R¥, R® denote H,

R" R" denote H,

R denotes H, Hal or methyl,

R™ denotes H, Hal, methyl, ethyl, n-propyl, 2-propyl, butyl, iso-

butyl, sec-butyl tert-butyl, methoxy, CHals, CF3, OH,
OCH,CH;0H, SCH;CH3, NHCH3, N(CHj3)2, CN, COOH,
COQOCHS3, S0O,0H, OCHals, OCF3;, NHCOA, NHCOAr,
NHCON(R®);, NHCONHA, NHCONHAr, where A and R® are
H, cyclopentyl, cyclo hexyl, n-propyl, 2-propyl, ethyl, sec-butyl
or fert-butyl and Ar is thiophen-2 or 3-yl, 3,5-dimethylisoxazol-
4-yl, and two radicals R®, together with the amide nitrogen
atom, may form a tetrahydropyrrole ring,

and pharmaceutically acceptable salts, derivatives, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 and/or physiclogically
acceptable salts, derivaiives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, as medicaments.

4, Medicaments comprising at least one compound according to Claim 4
or 2 and/or physiologically acceptable salts, derivatives, solvates and
sterecisomers therecf, including mixtures thereof in all ratios, and
optionally excipients and/or adjuvants.

5. Medicaments comprising at least one compound according to Claim 1
or 2 and/or physiologically acceptable salts, derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.
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6.  Set (ki) consisting of separate packs of
a) an effective amount of a compound according to Claim 1 or 2
and/or physiologically acceptable salts, derivatives, solvates and
sterecisomers thereof, including mixtures thereof in all ratios, and
_b) an effective amount of a further medicament active ingredient.

7. Compounds according to Claim 1 or 2 and physiologically acceptable
salts, derivatives, solvates and sterecisomers thereof, including mixtures
thereof in all ratios, as activators or inhibitors of kinases, in particular
tyrosine kinases.

8. Compounds according to Claim 1 or 2 and physiologically acceptable
salts, derivatives, solvates and sterecisomers thereof, including mixtures

thereof in all ratios, as inhibitors of the serine/threconine kinase PDK1.

9, Use of compounds according to Claim 1 or 2 and/or physiologically
acceptable salts, derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the
prophylaxis or treatment of diseases in which inhibition of the
serinefthreonine kinase PDK1 results in an improvement in the clinical

picture,

10. Use of compounds according to Claim 1 or 2 and/or physiologically
acceptable salts, derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all rafios, for the preparation of a medicament for the
prophylaxis or treatment of cancer, tumour growth, tumour angiogenesis,
arteriosclerosis, diabetic retinopathy and inflammatory diseases.

11. Use of compounds according to Claim 1 or 2 and/or physiologicaly
acceptable salts, derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the
prophylaxis or freatment of breast cancer, prostate cancer, colorectal
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cancer, small-cell lung cancer, non-small-cell lung cancer, multiple
myeloma and renal-cell carcinoma, glioblastoma and endometrial carci-

noma.
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