WO 2007/ 079826 PCT/EP2 006/0 1 1 4 1 1 Diazepinones The invention
relates to conpounds of the formulal 5 RS.. RS R3 OR2, RS.., zxz/z
N NRL QN N~v1042/RRRRRlnvvhlch15R1R1R1,,,
R17WO 200979826 s < R5- R5,., each, independently of "TOHEPZMEPHAN denote
H A R6 Ar, OR6, SRG, OAr, SAr, N(R6)2, NHAr, Hal, NO2, CN,
(CHZ)rrCOCRG, ( CH2) mDOOAr , (CHZ)rrCO\I(RG)Z, (CHZ)rrCO\IAAr, COA, CORe6,
CQAr, S(Om, S(O nmAr, 20 NACOA, NACQAr, NASO2A, NASQRAr, NHCOA,
NHCOAr, NHCON( R6) 2, NHCONHA, NHCONHAr, SOAR 6 )2, SO2ZNAAr,
I\/(CH2)nN( R6) 2, I\/(CH2)nNAR6 Damlnms M CH2) n(R6) n, M CH2) n( R6) n,
M CH2) n(R6) n, M CH2) n(R6) n, 25 M CH2) n- oxopi per azi ne,
M CH2) n- oxonor phol i ne, M CH2) n- oxopyrrolidine,
M CH2) T %hné@k@h@g(ﬁ@oznpomc@@my&amgm
M CH2) nM R6) nSOM™ R6) n, M CH2) nM R6) nSOMAr, (CH2) nM R6), SO, 30
CH2) nM R6) nSOMM R6) n, ( CH2) nM R6) nSOMAr , I\/(CHZ) NSOMA,

CH2) nSOmi\( R6) A, M CH2)hSOmAr, (C;HZ) nsom, (CH2) nSO™ R6) n,
(CH2) nSOrrAerherRStwo nt icals Rl, RI', RL... or R ' may
forma 35 saturdted or ed five- or six-nmenbered carbo- or

het erocycl.e is al I nono- Rdr di substituted by M with one
anot her, R 07/ 79% | EP2Q 0)?{1411
FAG
Q ‘l( N /N "
10 4 . )(‘YX R
R R? R R
I!
in which
I3 ™ ™ 1" 3 4 5 A" s
15 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)nCOOAT, (CH2)mCON(R®),,
{CH2)mnCONAAr, COA, COR®, COAr, S(OmA, S(O)nAr,
20

NACOA, NACOAr, NASO,A, NASO,Ar, NHCOA, NHCOA,
NHCON(R®),, NHCONHA, NHCONHAr, SO,N(R®),,
SO,NAAT, M{CH2)aN(R%)2, M(CH,).NAR® M(CH,).NA,,
M(CH2)n(R%)n, M(CH)a(R%)n, M(CH2)n(R®)n, M(CH2)a(R%)n,

25 M(CHo.)-oxopiperazine, M(CH;).-oxomorpholine, M(CHz).-
oxopyrrolidine, M{CH2),C(CHs)n(CH2):N(R®),,
M(CH2),M(R®),SOmA, M(CHZ)nM(R®),SOmM(R®)n,
M(CH2)nM(R®),SOmAL, (CH2)aM(R®)nSOmA,

30 (CH2)sM(R®%),SOmM(R%),, (CH2)nM(R®).SOmAT, M(CH2),SOmA,
M(CH2)nSOmN(R®)WA, M(CH2)aSOmAT, (CH2)nSOmA,
(CH2)nSOmM(R®),., (CH2)nSOmAT,
where two adjacent radicals R", R"', R" or R"" may form a

35 saturated or unsaturated, five- or six-membered carbo- or
heterocycle which is optionally mono- or disubstituted by M
with one another,



2 R2, R2 each, independently of one another, denote R6, R6 denotes H,
Hal NH2, NO2, SO2, unbranched or branch ing 1-4 C
at O‘HQ%W%PW one CH2 group 5 may be repl aced E&@hﬁék”gﬂq atom
and/or by an NH, NA, CONH, NHCO oer -CH=CH group and/or, in addition,

1-4 H atonms may be replaced by Hal, and in which one CH3 group may
be replaced by Hal, OH CN, NH2, NHR7, NR72, NO2 or SO2, where R7 =

met hyl _er _gthyl, where two radicals R6, 10 toget with the atomto

Wi o Rhe§ ar e [930eiieRsdpaKPROnS MBI ORE s at ur at od 1 ve-  or

six- megber ed carquhotes H, A COACKN. W MISNUGS Rordnered o 4 o S, 15
un ranchedz, e

m denotes 0, 1 or 2, A denotes ranc or cyclic alkyl
havi ng 1-14 C diranshed alkyhhavingried @ atowes, GH&hgrhooms Cikygrbapr epl aced
by an 0 or S atom and/or by an NH, CONH, NHCO, CO or 20 -CH=CH group
gnd/or, in addi tmaw,%efewaqeathyn%n Far %@tom@mﬁi%w 89 N NAand i n which
one or two CH3 ,qazp(lz Cc es no- or

bi cyclic aromat ?(?:GF}%F@N@%Q e-tdéroc@cﬁgoﬂ%@:ﬁr?&ﬁﬁ atggﬂ%hN,% %H;ﬁd/ or S
atons and 5 to Ilftoskeahaybde réplaredts, Hahiaal imwhidreond QHsgroupt ed or

nono-, di- or trisubsti- tuted by carbonyl oxygen, I, A OH QA
NH2, NHA, NA2, e bearplaces| byddal, Qb &d@&&glw??zdﬂmr CONA2,
NHCOA, NHCONH2, S 2 L.Of: e, Hal
?@not es F, d, Br G%Iﬁ%regidéno € l%%tw&ﬁ%?e ﬁpg@'cgé%r S, where at
[

ast one X gradgeiher eaphtheipwuadvisith they Aeriinked, mdysfofiitta or CHRL
and 35 where furthernore an O or S group is not bonded directly to
saturated or unsaturated five- or six-membered carbo- or

heterocycle,
n denotes 0, 1,2, 3,4 0or 5,
15 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 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 one or two CH3 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;z, NHCOA, NHCONH;, NHSO,A, CHO, COA, SO;NH;
30 and/or S(O)nA,
Hal denotes F, Cl, Bror |,
X denotes CR', CHR' N, NR', O or 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
an N, NR', O or S group,
Y denotes NR* O or S,



an N, NR, O or Sgroup, 4 Y denotes NR, 0 or S, WO 2007/079826

PCMEREPQS6R41411 3 Z denotes CR5, CHRS5, N. NRS, p@rep209600fr € at
| east two Z groups in each conmpound of the formula | are CR5 or CHR5

and where furthernore an 0 or S gfoup is not bonded directly 5 to an
N, NR5, Oor S group, Q denotes CR5, CHR5, or a bond, M denotes NH,
0, S and denotes a single or double bond, and pharnaceutically

acceptabl e sal t g4, derd )féﬁfvl &gﬁ?eﬂé)w %)sopgg\r”g%%gﬂ-eﬁ%pw;égner S

t hereof, including mXxturés n al as been found

that the conpourgteups irt bach osmpband ofitiee fapaid af CR°hiGHRT ng,
regul ating and/ or podul ating signal transduction nedi ated by 15

ki nases. In par tandiyvBere funBerpaian § cascsPap igynebbended didtly on are
suit able as in%bﬂjntﬁrﬁﬁefol%rr@gpal&jhus, nmedi canents and
| |

Pharmaceuti cal conpoSitibns accordi'ng to the invention can be

ef fect@Qvel y enpldameted @lR5, ChﬁRf‘t‘ beatboed, of di seases that are caused,
medi at ed and/ or propagated by 20 ki nases and/or by ki nase-nedi at ed
si gnal Mt r ansductdasptestiis O.thandom pounds according to the invention

are suk-table for,t - phyl axi s of cancer, tunour
growth, arterios ﬁng)i%gs%g’%d}?%gﬁpgleﬁl@%%opat hy, inflammatory

di seasgitd phavhaciitRal dcédrRablelsaitsNdEBETRES,; s@PatBacifar sturshb-of the
gvention Cancer is a disease whose causes are to be seen, inter alia,

i n di sbameesitheseghincluding saxirestheresf ipalkrataosar, deregul ated si gnal
transduction via 30 kinases plays a central role in the devel opnent,
grow h and spread of cancer (Blunme-Jensen, P. and T. Hunter, Nature

411: 3phadbeend80dd thataRakampsunat®fithe formith NBRS Bapskiklof100: 57- 70,
2000). Various receptor Kkinases and cytoplasmatic ki nases and the
gr owt hnhidting, se@ilatinggndier nmedulating 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
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

30

may thus be involved in deregulated apoptosis, tissue invasion, metastasis

35 and generally in signa!l transduction mechanisms which lead to cancer.



may thus be involved in deregul ated apoptosis, tissue invasion,
net and generally in signal transductio mhich
a‘ﬁé?ﬁ@é@%%ﬁr WO 2007/ 079826 PCT/ EP2006/ 011411 pﬁ%mf’]@gﬁy
nentloned one of the principal n#chanisnms by which cellular
regulation Is effected is the transduction of extracellular signals
across the menbrane that in turn nodul ate bi ochem cal pathways within
the cell . Prot ei.n horyl ation re sents qne co whi ch
it acht PliRary SieGi8pBHCORs BF iRt iRe RS SR SRRt Ll e
resul tie@gidtioRas effetzdds gd t@h@ﬁuctrcﬁﬁmmemm 8i fghb(ﬁ"é’éroéé amsduction
cascades are highly regul ated and requently influence one anot her,
as is memaneﬁmainnﬁwe mﬂdsb@b@wew@aﬂpatm@ﬁwﬁhlnuthas:@ﬂ as well as
phosp ses rylation roteins, 10.occurs at serine,
v eort 1e BrpnarPBa AR Britarrts ghf SEtpy MerhLkEcRlyE ihe: of or o
been chaswré bpshddatad frehtlaTAScUS td nidledUle $é)§lﬂﬂ|rfg fihdly iffa EQRIBNOS-
phoryl ation site’1n serine/threonine kinases and tyrosi ne ki nases.
Si nce reshospiotlydsat signaliteansduetign wamtase@re higlly eegulatachamd cel | s and

of "t reEaugntat Endd Sre aNBERy e s Sidktdiash the RN R R ber o
condi tﬁr%fbﬁn%r}i%s‘é% 44 \ﬁS%@H} hat%%éé ' #ﬂﬁéﬂwoﬁ\ghﬁow BRStefpier r ant

tivation or functional ions In ['ecul’ar conponents of
I nas eoccmssadeenné:dhmummbt ;yrosmmesjduemlamdzmomm dinases Have been

oo 35 et SR S LBl e SR
Vei ”St @?iBEr%T%tlﬁ%én é/tﬁr'eonerehaﬁgﬁ%s &nd T)}}Sélﬁ Kidsses2 B ﬁ 2000) .

Var i o 55| I es or the 1 nhi I on, regu atlon an dul ati on of
Ki nas e;sho&ptrcmytp’a&srs ls a oeryanmiepbmad ﬂmcpsm\mth|ma:e|tsfara:h$|nbecd:eés-

ntisense, ri boz nhlbltor I n. onc research, . tyrosine
B0 Lo GaT BhRNORPER Gtp frgchnlenaaerS: P awRy Pl B br BE A dhisy

St B s R e A e
t r eat nattibidhbleatoaather bberrantaaq:ﬂvattbnesmrﬁctbonal‘ mi3fati@resenaghér) . However,
nuner ous, probl ens, such si de eff dosa resi stance of the
¢ unour MOlEwANCaspeRRate of Emaﬁa CPaEAdat. GISEALRBHY. Cansideratice
20 attention has been devoted to the charactensahon 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
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 effects, dosage,
resistance of the tumour, tumour specificity and patient selection, still have
to be solved here.
35 Serinef/threonine 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 serine/threonine



to be solved here. 35 Serine/threonine kinases are a class of enzynes

Wm‘g 266 hﬁ%% ge the transfer of the term nal phosp@g@gzﬁgmﬁq?pom ne

triphosphate to serine or threonine residues in protein substrates.

It is thought that serine/threoni Ae WO 2007/ 079826 PCT/ EP2006/ 011411

5 ki nases, through substrate phosphorylation, play a crucial role in

signal transduction for a nunber of cellular functions. Although the

preci sg naI Euctlon are .s ncleﬁ , 1t has
e k

i f
Do SinasEs AR BBl ARt sl s eBliot® i PGR8EE 1i hacas.

are i %émloﬁa@mmmﬂar o@%lellutafﬂlricin@h@tAlﬁfbugffﬁtWé'ﬂ?eQn@@es' s and cel |
differentiation. They nmay therefore be involved in di seases such as

cancermepbanisosi of signil ttapsductionuate stdlundlears it e been fp)‘ll@&lethatl nventi on
now r el ate 0 CO regul at ors,

ds of .the fornmula I,
sodul TS ETIERTRe BAEe. BesifPepuphng Knases! afe mspriantfdrs 67 he
seri neéélmr%ﬂférﬁt%%'dé?&ﬁ%rﬂ%ls Whi ¢l igitfdreAgatidt er alia, phosphoi nosi -
ti de- dependent ki nase he conpounds according to the invention

15 ar ellpay maydharefgreebé armoiv\eei indiseasesrshichias cancefr, peoiiags@ndeoni ne
ki nase_ PDK1. hosphoryl ates and activates a sub-group of the AGC
proteltﬁypq{\mgaef"ﬁ QNS conpri si ng PKB, SGK, S6K and PKC i sof or ns.
These 20 ki nases are involved in the P13K signal transduction pathway
g@d control basic cellular functions, such as survival, growth and

f f er Eime pagsenm inveDKdN nicsy tdtatesdo conmmrumdatof thegy Edrertuda | qfreﬂaraer se

met abol i c I ferative and | us a|n|n effects 5 Di seases
Cause s RaR Sk o B Sarohh Bito BRI B HiTasescr i Ecuaby
anonal | | Anonmal ous
et vi Ty e aLEhibdindKPESE B o Inchie REP S RO sk Go. not
usual | de- dEpeledemttHum (}ﬂm{)eTnneI@maﬁ@mds(ﬁ)commgetasleei inveméisr
expressi on f] ggf i.n_upndesi red cgh proljferat]j such as
&%ncerafe(@%”'FWéF ¥ 88“\@ Fi‘ g inkigition; foe\ﬁ!ﬁle reQainig kigase @?&%su red cell
proliferation, such as cancer, and/or in hyperactivity of the
correspondi ng protein kinases. Hyperactivity rel ates

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 PI13K 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.
25 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 cells which do not usually
express these protein kinases, (2) increased kinase expression which
30 results in undesired cell proliferation, such as cancer; (3) increased kinase
activity which results in undesired cell proliferation, such as cahcer, 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 one or more symptoms of the cell

proliferation disease increases with increasing kinase level) the bioavail-



either to anplification of the gene which encodes a certain protein

Ki W oﬁ%ggfﬁthe generation of an activity |evel M/ﬁi(}&f?ﬂhﬂ?
correlate e. th

Wth a cell proliferation disease (i. e severity of
one or nore synptons of the cell 6 proliferation disease increases with
i ncreasi ng kinase | evel) the bioavail W 2007/079826 PCT/ EP2006/ 011411
6 ability of a protein kinase can also be influenced by the presence

bse. f t. of bindi i f this Kki . 51nth
of PORBINALARGIed KiBess Fr) oo phuTiners Byabe presel Cor of | this
i nasaubafcders sebsehitthd frofeih8bImigiFge, of types of cancer which

exhi bit point nutation of the PTEN gene, which results in uncontrolled
proliferation and an increased survival rate. Inhibitors of PDK1l

houl h f d i h f |
i 1 h Ui Faserf EOR 1, BRp R AREAY Reke HSIASE IR bnd B “poka. ar e
i 501 G538 hinds/ h BB BbséraoNeh AUARAARGRLBY of 0E0%F O5ESGunER The mos:

i nportant types o ncer whic be treat using a com pound
accor éxhipittintreutativanfitbe AT geae cohivheesalts mamamtrodled! | - cel | | ung

oA SR b SRl s BBERER e o2, ord
of Ca'?ﬁéi‘éforbguerp@%%gvggtﬁp%gﬁs Wﬂ%tﬁéa}tmeﬁ]? cahéé ﬁl@%fh ESHYGRT

gy ostate can ast oma. itron, e conpounds

ccor duthegly activated AGDkinasesan be used to 25 achieve additive or
synergistic effects in certain existing cancer cheno- therapies and
radi ot herapi es and/or to restore the efficacy of certain exist- ing

canceln GRS HSIRY eFe ANHIIRA RINBLARIES WO fupAphes 4 di azepi nones

have been descri nase 1nhibitors in 24. The
i nventWon0was54288v based on the object of finding further di azepi nones
35 havi ng advant ageous therapeutic properties which can be used for

e

The most important types of cancer which can be treated using a com-

pound according to 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 diazepinones 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.



preparation of nmedi canents. WO 2007/079826 PCT/ EP2006/ 011411 7

De%ioglg,b@g%of the invention 5 It has been found ghiatphéicisATPOUNds of
the formula | and salts thereof have very val uabl e pharnacol ogi cal

properties mhlle being well tolerated. |In particular, it has been
found that the conpounds of the fornmula | according to the invention
surprisingly are effective kinase inhibitors, exhibiting, in
particular, a serine/threonine kinase-inhibiting action and 10
particularly an PDKl -inhibiting action. In general, all radicals

whi ch peeseviption 6f thwihvemgidnay be identical or different, i.e. are
i ndependent of one anot her. Above and below, the radi- 15 cals and

paranmeters have the neanings indicated for the formula I, unless

expressly. indi cat ed, o W Se, t he nvni ngelates, in
Sparti iﬁ?%sr beg%?qq{@d@gmgu%qjgpgyn {H‘PQBF%P@ I a'?CLS %ﬁ?%?frl east one
of th@asaive a&lugaieSpmﬁnaeaﬁng%altda@a@heéwmeq)eu?@w@ﬁwlbrm&dl ndi cat ed
bel ow. Hal denotes fluorine, chlorine, bromne or iodine, in

par t i duparticutaroitihas b@en found thatdhe Zompatmdstaidhafaynylails unbr anched
(lI'i near rapched or cyclic 7, 8, 9, 10,
(1! " 3ebarfitd R henGEniR surhtis Pl ABestestbe iimsednBite’s. et hyi

furt h%&ﬁwmqeﬁmpbmcgra@paLsenhém%@ﬁme kinde- Mry{mg laéﬁ&wahb sec- butyl
1@ tert-but urthernore also pentyl, 1-, 2- or 3-nethyl butyl,

1,1-, pB,FIEUIEUIIy an POK rinthilgiting apton. 1- et hyI pr opyI hexyl, 1-, 2-, 3- or
4- rret hyl pentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3, 3-dinethyl butyl , 1-
or 2- ethylbutyl 1 -ethyl 1 nethylpropyl 1- et hyl - 2- met hyl pr opyl ,

1,1, 24 anéd Al %ﬁuéd?é RN bR Pidre thhﬁ%‘be%a?b@ﬂ&&ﬁ?&a‘ﬂéptw , octyl,
nonyl o decyl. WD 2007/079826 PCT/EP2006/ 011411 8 A preferably

denot eliffereRi;li. ehateé mglependent3f ohe anathes Abavenrs] bélownithe I'adiﬂe or two
%HZ 9t Fspgndngzrarﬁetré ghaceﬂﬁeb%eanlngs mg.tcg{’rsd %rr]%é)Forrr}/ula F unleés

expressly indicated otherwise.

Accordingly, the invention relates, in particular, to the compounds of the

formula | in which at least one of the said radicals has one of the preferred

20 meanings indicated below.

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

25 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-ethylpropyi, hexyl, 1-, 2-,

3- or 4-methylpentyt, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or

2-ethylbutyt, 1-ethyl-1-methylpropy!, 1-ethyl-2-methylpropyt, 1,1,2- or 1,2,2-
35 trimethylpropyl, linear or branched heptyl, octyl, nonyl or decyl.



CONH, NHCO or -CH=CH-groups and/or in addition 1-7 H atons may be 5
repl aced by F and/or O, such as, for exanple, nethyl, ethyl, propyl,

I SQro ok butyl, isobutyl, sec-butyl, tert- but[g@T,,Elgg%t/Mllmhexyl
trifluoromethyl, pentafluoroethyl, 1,1-difluoromethyl,

1,1, 1-trifluoroethyl, nethoxy, et%oxy, Nn- pr opoxy, i SOpropoxy,

n- but oxy, i sobutoxy, sec-butoxy or tert-butoxy, and in which one or
two CH3 groups may be replaced by NH2, NAH, NA2 or CN 10 such as, for
exanplye | y r4C | kvl or cycllc
al kyl Ap‘?reeﬁ‘t’érragl% @é@ %h‘g cycﬁélﬁr ?pgl %?E?B%MTS ‘ @O@r%tyl

cycl oloexyd GH, grotipe mept e redlacéd b§1€{m©t S'Satof'risrar&ldaﬂbj/ NH Upaubstit ut ed
phenyﬁf naphth§I or biphenyl, fur- thernore preferably, for exanpl e,

pheny BrChiTsHgipuPsard/obin adgitien 15 Huaieas may-beor
5t ri S“?yﬁlb&%‘({!}ﬁg Fbéfncflor o L!S%B”{so fSrI“éHHwQIE T y| g)Qg)/ﬂ))ﬂdl'sBe hydr oxyl,

t hox OpOXY, Xy, pen yroxy hex nrtro, cyano,

f or mylprogyd ehutiyl, |st.vb®|w|0$ed buttyr ltérltwmpéﬂityl heayi nﬁluormhbbﬂyam no,
et hyl am no, di net hyl am no, diethyl am no, benzyl ox sul f onam do,

met hy|pen§aﬂuno<mthvba 1- étﬂwr@neﬂwham dd”ﬂb@@@h‘&élwnﬁ i gthoxy,

butyl u d I car boxyl ,
met hoxy5 ?ggg‘yggprfgbx){ ﬁ?%&‘?b’éﬁgpwmg%%gg r@ﬁéﬁ%nwf%ﬁgr nor e
denot m\mmﬂ\e or)two CH Qroops alay be ﬁep!adi&d by NHeNAH Mapgt CNy-, m or
1ir propyl phenyl , m_or p-isopropyl phenyl, o-, m or p-tert- butyI 30
phenyIsucias, QXla"Hl"ﬁerUx?'ﬁ?ﬁihy'ﬁm'@OaithOF(S}YaBOﬁIW'r ophenyl, o-, m or
p- am nophenyl o-, m or p-(Nnethylam no)phenyl, o-, m or

p- (N- net hyl - arri nocar bonyl ) phenyl, o-, m or p- acetam' dophenyl, o-, m

or P- Richeaivy oP el alkg- preféral@lg dén@té@@tﬂ’dﬂﬂ@p% cPclobtyl,or
p- et hoxycar bonyl phenyl , or p-(N, N-di net hyl am no) phenyl, o-,

m or CM°'PN®NVM|Q¥§HWM'@WW@&"@@MI) phenyl, o-, m or

13) (N-et hyl am no) phenyl, o-, m or p-(N, N-diethylamno)- phenyl, o-, m
r p-fluorophenyl, o-, m or p-bronophenyl, o-, m or p WO 2007/ 079826
PCT/ E%Qié@{o@ésl‘férlexe&nplb' Dhowhstitited |:Shenylfma<phthyl Ior biphenyl, fur-

p- (et hyl sul f onam do)Phen yl, o-, or "p- (et hy
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, ethylsuifonamido, propylsulfonamido, butylsulfonamido, di-
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, 0-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbanylphenyl, 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-



sul fonyl ) phenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3 5-di fluoro- phenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

henyl, 2,3-, 2,4-, 2,5-, 5 2,6-, 3,4;
3, g“%@?é’?rf’rgp .2, 4- or 2,5.dinitrophenyl, 2. SPeEragogot i
met hoxyphenyl , 3 ni tro-4-chl oroph®tnyl, 3-am no-4-chloro-, 2-am no-3-
chl oro-, 2-am' no- 4-chl oro-, 2-am no-5-chloro- or
2- am no- 6- chl orophenyl, 2-nitro-4-N, N-di met hyl am no- or
3- nltr et hyl am, ng nophenyl , 2.3,4-, 2,3,5-,
2,3,6° 'OJOE""%”ﬂo? A0 {'PFBW?%?ISBHHH@‘P pﬂ?”ﬁ‘ 810" ?y'P‘r‘rB}eW!yphenw ,
2- hydrs@mnﬁ)&@whhﬁh@pb@wﬂabw zodpphenyl 2 &, 6-digr 3, 5—d|ﬂuoro—
chl or o- 4- am nophenyl | uor 0- 3- chl’'or'opheényl , 2-fl uor o- 4- br omopheny! ,

2, 5- diphenyt &, 3 Br‘bnﬂ;ﬁhe?mﬁl-,,i% 4- pr 6;5ad!6hlmmwb%ayl2 4-32dh or o- 6- net h-

éﬁyﬁﬂﬂfw&%ﬁ oSS SN o S i opleng: 2o S At et byl -4
chi or Qﬁémwyphéﬁylfslhtthﬁmmr&oeﬁewleg ahnin6L4- Shibks- ?’E»arﬁmoQ’S— ? t hi enyl

1- - or f yrrol - or 5-imdazo 4- or
5- pyra;b@rpf ammam cdmm& oBcazmmgHS -clgoro- MZaamlrwswimzphgmyl 2-, 4- or

5- t glr a%owrl #FB‘. metﬁga%”{}?so&r? %rnggl Hﬂ' %W' F}Q:%urtzherfn-)’r e
pref ercﬁikln}hobh%n?r or3 azqz' 3 [ 2 343 914 8-%1Y4 4 ﬂtr%hﬁéﬁhé}ml 246 -3- or

ﬁjyl 1- or etrazol '2, 3-oxadi azol -4- or -5-yl

T 2, 4-tmmdi1mwoheayl afhydzso)wl 3 51d|ehl¢rczﬂwartyi gdicgpphenyl, 6;6 dis-yl |
1,2,4-thiad I 3-thi I : -
4. pyri T {/%Fn?qo;%eé\_yﬁ dgﬁugr&) 3-Cg%f0%h ?%ﬂﬁﬁ%ﬂﬁromgpﬁeéyl A-

? ' SO'Tgi?JlﬂUoro 42bron%phé?fyl B-BHIh&¥- me%hoxy%henﬁ‘l 3Q:rh|o'§‘otB’aﬂ'?étﬁ1 dazol yl,

- - or - enzopyrazo - or
7- benzmyabeh)ﬂl 3- Ghlqrom—acstamaﬁoplmnw 3-Huam- @{Dnetboxmtﬁrwl,,s -2-, 4-, 5-,

& 6 apor-Riatbahety: 3ihisAngstamdostenti 5 2 dMah gyt 4

qui nO'dHTtWo hényl, 4-, 5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or
8- qU|nazoI|nyI 5. or 6- qU|noxaI|nyI 4-, 5-, or 6-phthalaziny|, 2-
3-, 5-, 6-, 7- or 8-2H 35 benzo-1, 4- oxazi nyI further preferably

ér?’- oA ﬁhgﬁﬁ"@r%d%mazam?‘féms? S TaSal Br 2 Y endtnat ot ed

m/ﬂggo% Iosl.ﬂelialidwlswbs; | jubeslnytonfxamal 6r sNRa2B8R1/ 3178886

5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl,

2-, 4-, 5- or 6-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
B-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-pyridazinyi, 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-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-

25

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-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-iso-
quinolinyl, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl,
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-yl, 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,



10 by carbonyl oxygen, F, d, Br, nethyl, ethyl, propyl, phenyl,
beQayionrnifesies cycl ohexyl, hydroxyl, methoxy, et hq;@,f ER0dAR 1411

met hyl am no, di nethyl- am no, nitro, cyano, car boxy( met hoxycar bonyl ,
ami nocar bonyl, nethyl 5 ami nocarBbnyl, di nethyl ani nocar bonyl ,

acet am no, urei do, nethylsul fonyl- am no, fornyl, acetyl,

am nosul fonyl and/ or nmet hyl sul fonyl. The heterocyclic radicals may

al so I I e t f or exanpl e,
2, 3. oDl RTSbiofae. f 1 B WELRERAGHEGRHN nyPhyE oMo el <3Py
_5- fuz:yd:lohée;tlrlamfdk}d thetiogxy, é{ﬁoxyybmndo Sﬂdthyia:vhlao dinyséthyk et rahydro 2
or -3-thienyl, 2,3-dihydro-1-, -2- or -5-pyrrolyl,

2, 5- dlaﬁya@omtro cyano, cartaoxvl meth@wcafbawlr arrwocaibomd m@.thy!-

3- pyriy tg r i hydro-| -
o """ ehhaony ! BiheyEhnorarbpRy, Sfetafihf Sreiag thethyigaydng O0PY
1, 4- diakhyido ofotmyl, a&etyl a&mnosum@nqwalndwr méth&ls&lfénpletrahydro -, -2-,

-3-, -4-, -5- or -6-pyridyl, 2-, 3-, 5- or 6-piperidin-1 or 4y| 2-,
3- or 4-nor- pholinyl, tetrahydro 2-, -3- or -4-pyranyl, 1,4-di oxanyl,
1, 3- d| azi nyl ,
hexahydr(aa%itémcyﬁfk ré?ijlcals ?héﬂ) alsg%)éféyr%ﬁb dr fully1°’1¥dﬂfgfn% éhgl Serazinyl |
1,2, 3,a4’sd@ém@tbyﬁfr@xémplt=3223 d!lﬁydro-zﬂ 13— 54-,0r 5-*fury1725thycﬁ‘0®J nol yl,

1@234tetrah dro-1-,-2-,-3- -7- or -8|squ|nonI

2-, 3:3-, 5% ors5-fupyl, tﬁtraeyd@ 21 gr 1%7{%! iﬂ%lenleémf-m ssteatiyelsP-2- ur t her
ferab |,
oo R gy PR S BheR Y i D ety Pheny!

3, 4- (dBfluo@p@;chM nedi2oxyr)3 Idiny2, t3trah dlndnydrpb@rnmhudam 5- or
6-yl, éz oxomnet hyl enedi oxy) phenyl or aY
di hyer@ §®3)55ﬁ2bd120xé3p114-@f -emPyrazajy!, tef“"@hﬂﬁfé}"ﬁmr% o @ferably

3 di 3§ The term

ubstply{g]%%d pre %r ably rél?étzoersd'?ddj?eéﬁ S%gs{&{t}é{h%ﬁé gif ?He above-
nment i oBgd4-subspi Busyridyl, 20087, &- ar BLpipstidinyt of 44l fA-eBeot 4drgr-ees of
substitu- tion are possi bl e, unless indicated ot herwi se. 35 All

physi cﬂf@@nﬂatqtsaha{atcegt aBt e <apyranykdrd-dianys 1. 3dioxaned, dhdr

Fatt oso e a1t "SGR ARG o SR B 70820
2%CT/ EW,GLQ,’Q%M -piperazinyl, 1,23 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-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxy-
phenyl, 3 4-ethylenedioxyphenyl, 3 4-(diflucromethylenedioxy)phenyl, 2,3-
25 dihydrebenzofuran-5- or 8-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, unless indicated otherwise.

35 All physiologically acceptable salts, derivatives, solvates and stereoisom-

ers of these compounds, including mixtures thereof in all ratios, are also in

accordance with the invention.



The conpounds of the formula | may have one or nore centres of
Ch{gbaﬂob'}/é%szﬁ-rhey may accordingly occur in vari 0”%&@666@@&“ forns
and be in‘race 5 mic or optically active form The invention therefore
also relates to the optically a¢tive forns (stereoisoners), the
enantionmers, the racemates, the diastereoners and hydrates and

sol vates of these conpounds. Since the pharnaceutical activity of the
racenat es or stereoisoners of the 10 conpounds according to the
invention may differ, it may be desirable to use the enantioners. In
t heseTha$ompduiRisTdhe Faewah | Piayehaie bRE or MdeRntidsafehirafty. be
separated into enantioneric conpounds by chem cal or physical

measul BEY KRYACEAdiNGly @eaus i vaKkeus edantiorogrc farmsoandebein &ags-oyed 15

sare 1 SlehobPEb R UE R, L bR EBE PR A BB e They ot rve
resol MFﬁkﬂal@%ﬁ!f'&/e f@@@@t@@oﬁgorﬁeﬂs? abe&nadionRes| tHetdcataisS tig e
optica Iz/ active acids, such as the Rand S fornms of tartaric acid,

di acegligstelepmers aadihydratedengdsalvaies of thesgogamporndsel ic acid, malic
acid, lactic acid, suitably N-protected am no acids (for exanple N
benzoyl proline or N-benzenesul fonyl proline), or the various optically

act i vginceathRHaracaltical atidity ofthedasdiafdL8estefediSorBiPorthedr aphi ¢
nantionmer 25 resolution with the aid of an optically active resolving
agent compoupdaeterding i thedoeenton may diffel ftenaebe ceisirableste tri acetate

et halbo s BARGHERS T el e Brodilt hEeyeh 85 ST en <

for t BiatedHan @etscpaPatdl USRS AtioM R QIrhSo P SBY ¥REMidEI ¥Fur es, such
as, for exanple, hexane/isopropanol/ acetonitrile, for exanple in the

r at i opbgsi¢dl:rpeagures|kagwm tortbe negsdroskitled i thectrtior evenempleystht es

ontai_ni ng, est.er groups (for exanple acetyl esters) is the use of
1§nzyn€§,3“gn "E)Ln‘% ?@Uﬁﬁgsester ases. 35 A preferred group of conpounds
of the formula | conforns to the fornula Al WD 2007/079826
PCT/ EP2006/01 1 41 1 12
In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable
20 resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), 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
dinitrobenzoylphenyiglycine, celiulose triacetate or other derivatives of
carbohydrates or chirally derivatised methacrylate polymers immobilised
on silica gel). Suitable eluents for this purpose are aqueous or alcoholic
30 solvent mixtures, such as, for example, hexane/isopropanol/ 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 formula ! conforms to the formula

All



R5" Re R3 o R2' RS... ZXZX 1YRL N X5 14 RR"/NX jXR" RRR Al
I nwdbdhoRse " R,., RLL" RR R2" R3 R4 RS, RS" REgwEp0b6e1iQr X, Y and
Z have the neaning indicated for the formula I, and pharmaceutically
10 acceptable salts, derivatives,!?sol vates and st er eoi sonmers thereof,
including mxtures thereof in aII ratios. A further preferred group

of conpounds of the fornmula | confornms to the 15 fornula Alll RS,. RS
R3 o R2, RSs., zXzNNRB éYNX2Q142"/NxXR RRRRAI], in
whichR',R',FR . R3, R4, R5, RS,., R5,,., R6, X, Y
and Z have t an| n d for the for mula |, and

phar mac;a%g a cebt bl e aI Rderlvatlves soI vates and

st er eoi soner \t eof ||ry udi n xtures thereof in all ratios. 30 A
further prefe?"Q of the formula | conforms to the

Formula AV 35 WO 2p07/ 079 2009/ 011411 13 R5, RBR O R 5" R

NNR R51 YEN X R* R?
All,

in which R", R", R"" R R*, R R®> R* R®*, R¥ R* R%® Q X Yand Z
have the meaning indicated for the formula 1, 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 ~ R' Q /RZI
RS Z\<z7[ z N™ ™ N x R’
I /L /“\ < / &§
zZ Y NN T~ 1
| 4 X R
R g% L
R" R"

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
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

formuia AlIV

35



51 NXR' R4RT7/ ~.,, |I,,, RRAYV inwhich R RRR Rl R2,
‘whdoRard3es RS RS, R6, X, Y and Z have the nmegdppbé)giigat ed for
the formula I, and the pharmaceutically 10 acceptable salts,
derivatives, solvates and stereoiSoners thereof, including mxtures
thereof in all ratios. A further preferred group of conpounds of the
formula | confornms to the 15 formula AV RR3 0 NR2' ~N 1IN~ R~ 20
~Y N~ X RaNVXXR3sRRAY, JjnwhichR R" R," R. R RR., R3
25 have the neaning indicated for
eutically acceptable salts, derivatives,

sol vat es & r eoNSomeY’s t har eqf R ncl udi ng mxtures thereof in all
ratios' erm|R /I use/ &&;W as representative of one of the
radicals R , N ....X and the termR2 is used bel ow as

Fepresentative of [one of yhe QEV%ZR.,R‘Fadi cals R2' Further preferred
sub- groups of confp‘buanT f the flormula 1, Al and A111l, 35 AV and AV
can be expressed by the fol Rowi ng1 sub-f i | ae Aa to Ah, which
conformto the fornmulae I, Al, All, AlV'or AV, but in which WO

2007/ QFf HWaén R@TREPij,GRUl RE, 412@",123, =23 Rsl, R¥ RY, R®, X, YandZ
have the meaning indicated for the formula |, and the pharmaceutically
10 acceptable salts, derivatives, solvates and stereocisomers thereof, including

mixtures thereof in all ratios.

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

R O  R?
N N7 < R’
20 )I\ i~ / Ag
Y N N e g
. 4 x%x R
R R? g1 L
R AV,

in which R", R" R" R"™ R* R* R* R* R®, R*,R” R® X,Yand Z
25 have the meaning indicated for the formula I, and the pharmaceutically
acceptable salts, derivatives, solvates and stereoisomers 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 R’m', 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 formula 1, All and Alll,

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

which conform to the formulae [, All, Alll, AlV or AV, but in which



in the sub-fornmula Aa X denotes CR or CHR 5 and all other radicals
ha ing indicated for the fornula I, i ~farnmul a Ab
on\e‘ﬁ%)%da?ﬂ{egg?bgdl gal s X denotes Nor NR, the ot her}}ébﬁprzggk%r]g ilcal s X
denote CR or CHRL 10 and al| otHér radicals have the neani ng
indicated for the formula I, in the sub-fornula Ac R5, denotes nethyl
15 and all other radicals have the neaning indicated for the formul a
I, in the sub-formula Ad R3 denotes H 20 and all other radicals have

the meaning indicated for the formula I, in the sub-formula Ae R2' ,
R2., et subifemshialda ot her radicals have the neaning indicated for
the formula I, 25 in the sub-formula Af Y denotes NR4, R4 denotes H

or methyl 30enatesstR' 6f R&IRT adi cal s have the meaning indicated for the

=5 R A 4 ol Rt Sl 8uds g nsigited Wbl firh g yf'a'  sobut i

sec- butyl tert-butyl, nethoxy, CHal3, CF3, OH OCH2CH2COH
2007/ 079826 PCT/ EP2006/ 011411 15 SCH2CH3, NHCH3, N(CH3)2, CN, COOH,
COOCH®) theopaimfornodpidiod, OCF3, NHCOA, NHCOAr, NHCON( R6) 2, NHCONHA,

one of the radicals X denotes N or NR',
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-formula Ae
R? R* denote H
and all other radicals have the meaning indicated for the formula I,
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 I,

in the sub-formula Ag

R" R" is H,

R" is H, Hal or methyi,

R™ is H, Hal, methyl, ethyl, n-propyl, 2-propyl, butyl, isobutyl, sec-
butyl tert-butyl, methoxy, CHals, CF3;, OH, OCH,CH,OH,

35



NHCONHAr, where A and R6 are H, cyclopentyl, cyclohexyl, 5 n-propyl,
2- QiPRh07oRiyl . sec-butyl or tert-butyl and Ar igeqtid906/R0E0-2 OF
3-yl, 3,5-dem nethylisoxazol-4-yl, and two radicals R6, together with
the anmide nitrogen atom may forita tetra- hydropyrrole ring, and all
ot her radicals have the neaning indicated for the formula I, 10 in
the sub-fornmula Ah one of the radicals Xis Nor NR, 15 the other
three radicals ' 1 h [ | r yl, RS, is
met hyl , 20 Rm,é,d%@fWQ%@ﬁcﬁz’%vgBﬁo ﬁ@ﬁ“gla%@g?hhet hyl, R
is H Hal, meth@GHalkhYCF; NBICEA| NHEQ@ADNHCONYRS),, NHODNHA,, sec-

butyl tert-but " CHal 3, , DCHZ OH, SCH2CH3,
NlIfICI¥I3 EE CHs;J 2ng@€/w@®&ﬁ§“d§g§ @ngi @%{PQPW&J@%,@'&F‘%« NHCOAY

NHCON( R6) 2, NHCQN _W& }’f“?er € & entyl,
Scycl ohexyl, n- pr'opwl,’ 2 -p byfh, ‘et ﬁ?@@?ﬁ@weﬁo@ f\g?éﬁ gﬁtyl and Ar
is thio 30 phenpBen+2 8 $yl, 35-bedemetteylispkazubdaylobnd twb radicdlst wo
radicals R6, together with the am de nitrogen atom nmay forma tetra-
hydropyrrol e ri ﬁ% ogrihel W'tlattri‘\%?”'l‘%ﬂ%}g@” QQ’W\%V%%%gﬁ@rq'ndi cat ed
for the formul ap dro}?r@@rirﬁ’é‘ar maceutical ly acceptable salts,
derivatives, solvat and st'ereo- isoners thereof, including mxtures
t her eaindiall ather radicals haWotid 6 e bdlidetdd k208600001411 16

10

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,
20 R*,R*,R® are H,
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, CHal;, CF3;, OH, OCH>CH,0OH,
25 SCH,CHa, NHCHs, N(CHz)z, CN, COOH, COOCH;, SO,0H,
OCHals, OCF3, NHCOA, NHCOAr, NHCON(R®),, NHCONHA,
NHCONHAr, where A and R® are H, cyclopentyl, cyclohexyl,
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.



Particul ar preference is given to conpounds selected fromthe

comppiupfieTosshown in Table 1 and pharnaceutical |y geagapbedhiesnsal ts,
derivatives, sol- 5 vates and stereoi soners thereof, including

mxtures thereof in all ratios. 3 15 20 25 30 35 WD 2007/ 079826
PCT/ EP2006/ 011411 17 Table 1 I1C50 HPLC HPLC PDK1 (mn) (mn Product
(pM (1) me) H3C rte/ cat 0.420 orange-brown N~ 2.3 1.95 339.2 solid
0 H3c ~ HQA N 1.273 orange-brown 2 N 2.4 1.92 353.2 solid 0 H3C _\
H\ N 1.387 orange-browmn 3°'G 1.0 2.06 367.2 solid 0 0 f'3C~-~ NH a
1. 4 2 Pestiqula7greferange ihgiven to dosdunds sleletted from the compounds

shown in Table 1 and pharmaceutically acceptable salts, derivatives, sol-

5 vates and stereoisomers thereof, including mixtures thereof in all ratios.
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15

20

25

30

35



CH3 O H3c\ "NH/ ocH3 0.8 2.01 1.229 orange-browmn 369.2 solid CH3 H
WO 6 PCT/ EP2006/ 011411 18 0 HgC ~ N .02 1.275
ora‘;h‘ggg e T e d oo o N OH_, o orp BOyESHdorag. S or ange
brown 355.2 solid O CH~ $/ 2.5 1.96 1.338 orange-brown H\ 353.2
solid CH3 0 H3~ 3 9 N\ 4.8 1.96 1.253 orange-browmn H H 339.2
solid C-NN--J1 N10 Nci 1 7 2 04 1.380 orange-brown 373.2
soi i aTable T

IC50 HPLC H:n‘éc'
PDK1 (min) (min Product
(uM) (1) mle)

A
H \
1 \WM\CN\CHB 23 195 0.420 orange-brown
Z ' ¥ 3302 solid
Hy M= Ncr, 1.273 orange-brown
2 w\/"' 2.4 1.92 353.2 solid
\
i
N,

3 Cn/ \Nj: e 10 206 1.387 orange-brown
& ' P 367.2 solid
"'sC\O\ x NH

| 0.678 orange-brown
4 4 }r@’o 14 208 3730  solid

HC._ “ .
3 |
5 O\N/H\ P w@‘_o 0.8 201 1229 orange-brown

360.2 solid



O H3C3NH 11 / 3 9 2 07 1.372 orange-brown H 393.1 solid F WO
200W/000B@esHCT/ EP2006/ 011411 19 0 H3Cl, NH 12 pCT@EH30@091411 93 339. 2
orange brown solid H 339.2 HOI8H3C NH 13 e 1.7 2.05 1.427 orange

browmm H 417.0 solid 0O H3C- NH 14 CH3 0.4 3.25 1.320
yel |l ow-green H 352.2 lid rt CH3 0 H3C< NHHCQ 15/ 0.9 3.21 383.2
yel | ow $éi| H N{{/
| VRN 1.275 orange-brown
6 N)\/ 7 N—chy 1.1 202 .
l T 3532 solid

o
OO
i ;R 0.458 orange-brown
7 H/j\/ W@’O 31 201 555 solid
N N\

353.2 solid

Q
LS
| -
8 H/L/ ”’Q% 25 196 1.338 orange-brown
H
Hy

339.2 solid

O
0]
l i,
9 h‘/K/ "/Q 438 196 1-253 orange brown
H
o,

10

N H
N, Ci _
/ | = 17 204 1.380 orange _brown
o 373.2 solid

39 207 4954 solid

0O
HyC., yﬂ;(\LN\H
QN)I\'/ ~/< h 1.372 orange-brown
11 H H =
- F
F



HBC NH || CH3 16 N 0.4 4.19 395 2 yellow solid CH3 H H3C CH3 0

H3Cx< ~~F 1.6 3.87 407 2 yellowsolid F 079826
PU%%&%%MM 20 0 H3C NH 1%/ -~o0F .%@6@2%(30 81. 2
yellowsolid HH- H3C CH3 0 H3CINH 19 \ CH3 0.6 3.17 1.310 yel | ow
solid H339.2 0 H3C w20/ \ 0, 2.8 1.95 1.308 orange-brown H - '95

367.2 spkid H3 0 LNHW21 \ 1.0 3.16 1.330 yellow solid HH\=1 cN
369.2 0 NH | h 1.264 orange-brown
12 N N/@C*‘S 09 19 3392 solid

H

H

0
HBC\’O\ N/;L)\NH
| 1.427 orange-brown
13 ,l')\/ H/@& 17 205 oo Ol
CH,

0

HSC\'O\ N/\’)LNH

I A} 1.320 yellow-green

14 T)\(\H [ e 04 325 550 T G
CH,

O
HLC. % NH HaC>

15 U\N)’\/ 0 0.9 3.21 ;63352 yellow solid
| H :
CH,

S N7 N CH
16 .O\N/“\ N/G//\ 0.4 4.19 :1595582 yellow solid

HSC\NCL . NH .
| A\ 1.510 .
17 N*N/\ /N 6 387 5., veliowsolid

N



22 H 2.6 3.34 367 1.410 yellow solid U-b H3c CH3 0 H3C~ NH yel | ow

sol i 2083079836 3.6 3.15 31.350 53.2 HH3c CH3 WO 2@/ Kreo@ani411

PCT/ EP2006/0 1 141 1 21 O H3C-,20NH 1.320 2 4 3.23 353.2 yell ow
solid HOH3c O H3C-2NH 25 1.0 2.17 42 62 orange solid CH3 H 0 W
LW26 HCF~ 6.2 1.99 42 orange solid O H3~ NH 27 F 2.96 1.260

yel | ow B@L@\ e
N)\ @ 07 408 2% yellow sold
= HC H,

381.2
O
Hac\ SN NH
19 O\N)'\/ 7\ e 06 317 319 vellow solid
N s ' ' 339.2
NN

367.2 solid

O
O
| -~
20 N)\/ @% 28 195 1-308 orange-brown
o

%C\Q S, NH
| 1.330 .
S / No
21 ﬁ}\ T 10 316 oo, yellow solid
O
HsC\N/\ S NH
]
22 k/l\q/l\/ 26 334 M0 elow solid
b H 367.2
HC CHs

HEP\Q R NH
|
23 N/L/ el 36 345 -390

N NN : : 353 2 yellow solid



H3C U\ NH 28 b_F 3.07 1.270 yellow solid H 357.2 0 H3C~\ NH H3C 29
O HW®) ZB0720082641. 33499 orange solid CH3 H3G WO 20FTTEr@®A  ACT/ EP2
006/0 1 1411 22 0 H3C\ NHCH3130 3.6 38 .2 yellow solid H CH3
CH3 0 HBC—~ NH CH3 31 4\ 3.55 3672ye||owso|id HHCH3 1C50 HPLC
M5 PDKI _Pzr%(mn Produgt (M (2) me) 0O HIC-NIN \ N 32 N NN

0

CH3 6. 4E- & "?epowder CH3 CH3 0O HICNNNZ33/ \
1.3E-06 3.35 4 el ko solid
% Nﬁk} /V% 3.23 1.320 yellow solid
CHa N > 353.2
HC

—

0
HSC\ N/XLNH
| s
25 O\N)\ @@ o 217 9 orange solid
iy L 4212
3

381.2

0]
L
|
26 N/k/ H/@'% 6.2 199 1346 orange solid
Hac)\c"b

0
27 O\ L N@F 296 250 yellow solid
ﬁ)\ N - 343.2

0
HGC\'O\ ’\/yj\LNH
l 1.270 .
28 ,?,)\/ N/%}F 3.07 357 2 yellow solid
e, H

]

Hac\O\ N/ijNH HC
! (6]
29 T/L W@’%;k 32 205 1399 orange solid

T ki ,. 4342

3 H.C



NNN CH3 H3C O H3C-N IN Il N 34 N, 1kN N\ -CH3 3. 7E-06 3.17 352.44
yel wavzoowotogsth H 3C WO 2007/ 079826 PCT/ EP2006/ 01 »iiep28@/0141H3C-N N N
35 cl 3.7E-06 3.79 407.3 yellow, g»lid I N CH3 C O H3C-N NI N 36
NN N cl 1.2E-06 3.61 393.28 yellow, solid ci 0 H3CNNI NCH3 37 J
A/\N19E-072533746ye||0W flaky N NCH3 0 38 H3c\NN N \\

60E—07H3§\2 OWNHfIaky NNCH3 0O H3G~ Na NN 39 NNN/ \
49E—06 N/W/

pal eIﬂ{ bw 1.480
M 36 3812 yellow solid

O
H
SC\Q OB S 1,500
Ao @ 355 4o, vellow sold
H H CH, )

IC50 HPLC MS
PDK1 {min) (min Product
(M) (2) mie)

o)
T)\N/ N,%}»C% 6.4E-07 3.14 366.47 beige powder
CH,
CH,

H,C

33 /L 1.3E-06 3.35 366.47 yellow, solid

O-—Z

H

3

O
N’/“\N/ N/%}»—CH3 3.7E-06 3.17 352.44 vyellow, solid
H,C



Il 0O H3C NNCH3 i~ b~4~ 40 aN~-N~ N 1. 4E-06 4.19 394.52 yel | ow,

| al0 208008 WO 2007/ 079826 PCT/ EP2006/ 011411 2€T/EP26BMININ " 41 aN
N 6.3E-06 3.17 366.47 yellow, s@id N H3C CH3 0 H3QN N N\ CH3 42
N~ N/ 4.8E-06 3.21 366.47 yellow, solid H3C 0 43 Hc~""~ 2.0E-06
3.13 382.47 yellow, soli " 0ONCH3 O H3C\NINII NCH 44 aNN N/ \

9. 2E- 0'%3.,56~380. 5 olid CH3 0 H3CN N\ N CH3 1.5E-06 3.33
353 44 yel| ow fI% :

o 37E-06 379 407.3 yellow, solid

Z2zZ2"0

Cl

]
R NT N
By -
36 NN Cl 1.2E-06 361 393.28 yellow, solid
Cl
O
H.C
NN N7 N oH,
37 . P /@,Nf 19E-07 253 367.46 yeliow, flaky
N N N
CH,

0
HSC\N N N
38 Py B.OE-07 32 363.42 yeliow, flaky
N™ "N" N N
1 N
CH,
0
Hsc/\‘O\ le\fX\N pale yellow
39 N /LN/ NQC' 49E-06 374 407.3 PACYE
Cl

0
HC™ N N’j\)\ N cH
| 3
40 N/LN/ N@ 1.4E-06 419 394.52 vyellow, flaky
H.C CHz



O H3IONINN~\NN/ 2. 4E 06 3.07 338.41 yellow, flaky 46 N H3C WO
2007/ 079826 PCT/ EP2006/ 011411 25 0 H3G-~~N N N 47 N-N N CH3 1. 5E-06
3. 6WIBB0ZY79§28l | ow, flaky CH3 O H3C-N N N CH3 4@CN:M2006011411 3. OE- 06
3.66 394.52 yellow, solid CH3 H?8C CH3 O H3CN N N 49 / \ 0 5.1E-06
3. 34 396. 49 yel |l ow, SOIidON NN\V--CH3 CH3 0 HBCXN IN NCH ~N I N N/
\ 1.2E-06 3.8 394.52 yellgw, solid 50 CH3 CH3 O HBC N NI I NCHS51
3 2. 7E,Q64. 8.55N/y'j$W,Nflaky N N N H3C CHs
3

N

41 N Py @ 6.3E-06 3.17 366.47 yellow, solid
HC CH,
9]
Hac/\l\(l N&\/CLN
4?2 N/“\N/ NQCH3
H.C

|
e
N
4 8E-06 321 366.47 yelow, solid

Q
. N
43 "¢ O\M 2.0E-06 3.13 38247 yellow, solid
NN RN

0
e N NYLN o
* 3
44 N/J\N/ N@( 92E-07 356 3805 yellow, solid
CH,

O
HBC/\N X N
45 N ,lN/ /@,CHSLSE—% 333 35244 vyellow, flaky
N
O
Hac\N N N
M
46 NN N 24E-06 3.07 338.41 yellow, flaky
H,C



CH3 0 H 3CJ~ NN N52 aNNNF 3.6E 06 3.04/ 370.43 yellow, flaky

3. 1WOM2O0T6079826 PCT/ EP2006/ 011411 26 CH3 OPHBEPR00GHI RILE- 06 3. 36
366.47 yellow, flaky 53 N &N N NN 3 0 H3CN N N 54 7.1E-06 3.17
352. 44 yel | ow, flaky NNNHBC Oi\NNNII 2.68/ 55 HC:N \ \

2.3E-06 2 77" 363.42 yeI flaky N~ N- \N 0 56 H3QNN "N N\~ \
\\ 1 /66 59 N4 yellow, flaky N CH3 O H3CXN Nl N57 NN
8 3 0.5

2. Q&0 OWCHf P 065 B3 6 6 APCLSION Raky

O
3C\ N
NN Ny ., 3O0E06 366 39452 yellow, sold
H3

H,C

CH, 9
A PP
P @O 51E-06 3.34 396.49 vyellow, solid
NTOONT N N_—CH,
CH, o)
N)\N/ N@—< 12E-06 3.8 39452 yeliow, solid
CH,
N N CH,
\ /KN/ @ 27E-06 4.2 40855 vyellow, flaky
N HSC CH,

CH, 0
N /LN/ ”@F 36E08 51! 370.43 yellow, flaky



56 N NI \\\ 7.1E-06 2.82 / 377.45 2 90 yello

200V o0p982982PCT/ EP2006/ 011411 27 O H3C-N N |

/ 370.43 yellow, flaky 2.83 H3@0 H3C~~N~-~ NF

yeIIOW Iaky 60 NN N-b FFCH3 0 H3C ~F 61 Na J 6.5E-06 3.61

420. 4 |OW flaky N F O HBC-N NN F 62 * 1. 8E-06 3.49 392. 38
1.

[\
yeIIo C~\ NS 63 NNXN N\ OE-06 3.91 420.54
ko @;1 TSRS Sl %

w, flaky N WO
J EI/BPAF0I124U4E- 06 2. 74
2.9E-06 3.41 406. 41

0
/\N N7 N
Py @ 71E-06 3.17 35244 yellow, flaky
N N N
H,C
9]
RSN Néf“
N )\N/ N @N 23E-06 -, 36342 yellow, flaky
G
Co N
™~
U\ )NL/\fL \ 15606 20! 3494 yellow, flaky
NSNS N 2.69 ' !
CH, 0
oL
N/“\N/ N/Q,—cm3 2 0E-06 348 380.5 vyellow, flaky
CH,
N
™~
U )NL/:(L JN\__ 71606 252/ 37745 yellow, flaky
N N NN \\\N 2.90



WO 2007/ 079826 PCT/ EP2006/011411 28 0 H3C-N NIl a:-1- NH3C 65 A0
5.2E-07 3.1 368.44 yellow, solid NNNO H3CN-IN\ NG66 ~/\NN\
3. AE0Q807379826352. 44 bei ge powder N --O H3C CH3 POTHBTONPIIMIA N F 67
NN N\ 1.3E-06 3.79 404.41 yellowtr | V F F powder 0 H3C-N N N 68
aNN51E—07216353 3 pale yyellllow, | N CH3 NH2 0 HBC NN\ N

- -t ~H@_ -07 3. ~R7 yellow, solid 69 1 NCH N- N O N
HSQ/tI CHS Haiﬁ
59

H3C

F 2.4E-06 2278§>! 370.43 yellow, flaky

O
H3C/\O\ Ni/\jfx\N .
60 N/J\N/ N@ 29E-06 3.41 406.41 yellow, flaky
F F

CH, 0
Lo A
61 ° | F B.5E-06 3.61 42044 yeliow, flaky
PN
N N N
—_ F F
8]
H.C
3 ~N N~ N .
62 P @ 18E-06 349 392.38 yellow, flaky
N N N e
O
HSC\N N N .
A - |
63 NNy \_J 1.0E-06 391 42054 vyellow, solid
CH,

0
H.C
C\N N N 3>
Ao N,@'o 43E-07 311 38247 yellow, solid
&,



70 ~NJ'N' N/ \ /N 1.1E-07 3.68 460.59 yellow, solid CH3 WD
200¥YPGFTE282PCT/ EP2006/ 011411 29 0 N 71 N N OMSI/BPRBS/0M4U. 07 380.5
yel low, flaky 1: t't" NNN/ _BH HCCH3 72 H,CCH NN NN N
CH88.1 E-06 3.56/ 3.604 yellow flaky cH CH3 CH, O NM/\ Hac NN ~
73 NN' NN CH, 3.9E-08 3 32/ 356ye||ow flaky CH CH3 O N 74
NN CHBES, 7 3 4 bei'gd powder 1 N CH3 CH3 O

65 5.2E-07 3.1 36844 yeliow, solid

3.28*

0
O\NJ\N/ N /@ 34606 19/ 35244 beige powder
H,C CH,

powder

0]
H
N/LN/ N,©’7< 1.3E-06 3.79 406.41 yellow
F
b :

solid

O
“~\ N7 X N
P /Q 51E-07 216 35343 Paeyellow,
'
CH3 NH
2

6.5E-07 3.55 464.57 yellow, solid

0
4.0
N N N
N/mN/
) N 0
CH, Nl{

CH3

CJ\ /fL/ \_ ”mN 11E-07 3.68 460.59 yellow, solid

-



HSC, NN\ N 75 "&NN---0O 9. 6E-07 3.17 438.54 pale yellow, CH N CH a
solWEe 200707826\ CH3 O H3C, N\ N i 76 CH\ / O 1rGEE®B08NDI1KU24.51
yellow, solid a N1~ N CH, WO 2007 079826 PCT/EP2 006/01 1 4 1 1 30
O H3c. \ N NN NNp" , \ 77 CH OH 9.4E-07 3.41 452.56 yellow, solid

NCH3 O H3CINN \WN~\ N78" " " ~-N- 1.5E-07 3.57 464.57
yel | que~sol i d NH C-N N\ Ni \
N CH,
71 )I\ P 4.3E-07 4.07 3805 yeliow, flaky
o
CH,

H3C CH,

3.60*

O Q
HEC\T/\)LQ N/YX\N 156
72 o A~ ) ,@»cm 81E-06 >0/ 45157 yellow, flaky
| S
CH
: CH,

3.32*

o, 9
HJC/N\/\Q N/%N 3.26/
73 Ao /Q,CHB 3.9E-06 2% 42356 vellow, flaky
| N
CH, -
O
3.347 |
74 T')\N/ N/QFCH3 3.2E-07 3 38* 352.44 beige powder
s CH,

9.6E.07 3.17 43854 Paleyelow,
solid

0
HSC\O\ )NI\/\/[“\N
75 EH N N)Q 0
3 CH,

CH

O
ey NT N
gy Q
76 C|3H3 "_40
N
N

CH,

3

1.3E-06 299 42451 vyellow, solid



N~N N cH pale yellow, 79 N 6.0E-06 2.88 438.54 solid H3C ~CN H3CO
H3CGHMN2BIN/07982680 JN "N \ NH1 1. 9E-07 2. 16 353. 43PGBEPUMHOHEIId 1 N
CH3 0 HC\ N INNh N NN/ \ 80 CHp 4.2E-07 3.23 438.54 yel |l ow,
solid NNCH3 ORC NN\ NN-~-NN/ \ pale yellow, $2 cHO
7. 5E-67 ;384 448=6-S0lid N~N-O WD 2007/ 079826 PCT/ EP2006/011411 31 O
H30 N 83 N~/N\NNC OE-07 3.52 452.56 yellow, solid 3 CH3 0 y-CH,
N N
|

77 0 o, 94E-07 341 45256 yellow, solid
N#~/<J<—' 2
N
CH,

CH,

78 . N >ﬁ~ 15E-07 3.57 464.57 yellow, solid

HSC\O\ Nl ~ N
A @
79 s 6.0E.06 288 43854 Paleyeliow,

solid
HaC \/:O
>,

H.C N
N NI ~
80 O\N * P N, 1.9E-07 2,16 353.43 yellow, solid

0 42E-07 3.23 43854 vyellow, solid
A

RS

NN N@ pale yeliow,

82 " . ’40 75E-07 3.84 4786 <olid
)



H3CO0O H3C- N\ N N N-NN CH3 84 N 5.5E-06 3.25 452.56 yell ow,

sol W@ 2007/679834 3C --CH3 H3C 0 HC N N\ N 85 JNLMCN/ER2006D1BEL 07 2. 99
424.51 yellow, solid CH3 O\ -CH3!0 | N 8 NN NN N ~N 2. 8E-07 3.23
N\ N NINNNB87 \\//
0 H3C N N

438.54 yellow, soligd CH C CH3 0 H3C N\I

CH }HICN 2. 3E- z\j,{g 452.56 yel | ow, solid
83 2.0E-07

e

L /ka@

5.5E-06

2.8E-07
&)
B e

A

L . 2.3E-07
C

AL |

éHa (?‘NC 1.5E-07

o H3C CH.

3.52 452.56 yellow, solid

3.25

2.99

3.23

3.57

3.84

452.56

424 51

438.54

452.56

478.6

yetlow, solid

yellow, solid

yellow, solid

yellow, solid

yellow, solid



IIN88 N" IN- b N~ 1.5E-07 3.84 478.6 yellow, solid CH3 0 WO

200¥0 &PPH8E2PCT/ EP2006/01 1 4 1 1 32 0 H3C N NCGT/RP2046/ga4iN" N NN
2.0E-07 3.63 478.58 yellow, solid? cH, 0 b/IS 0 HC NN\ N90 ~ NN
N/ \ 02 9E-07 3.3 478.58 yellow, solid CH3 Nd SN\ | OHCNN

~NNA:CH b N 2. 91 438.53 yellow, solid N(\/) CH3 0 HN N\
N aN BN / pal/’k? 1o
89 v ONT Ny N},N 20E-07 363 478.58 yellow, sofid
C
3 o]

L

9]
ey N7 N
A7
90 NTONT o 2.9E-07 3.63 47858 vyellow, solid
CH, N_j( s
I
o]
H3C\U NEY\’\N
N
CH,
N
>:o

o1 2.91 438.53 yellow, solid
N
CH,
0
H:C\O\ Niff\N
N/l\N/ N@ pale yellow
92 CH, N 7.8E-06 3.17 452.56 - old
>:o
N
o] H30>——’\CH3
e
e pale yellow
N )
03 Y=o 3.5E-06 3.57 4786 - olid

O
e}
Hac\U\ N/f\N
|
94 TJ\N/ NQ 0 16E-07 365 47858 Paleyellow,
CH,
N“(N‘_@
o

solid



92 CH3 N 7.8E-06 3.17 452.56 solid *O M~ 0 H3 CH3 H3C NNa NN'N
N /WOGB7EPR260 3. 5E-06 3.57 478.6 pale yell ow, BGERO0SOY4II0 HC ' N N
\ Npale yellow, 94 ~\b cHNo O . 6E-07 3.65 478.58 solid N ~S N WO
2007/ 079826 PCT/ EPA006/011411 33 0 H3C,, NN aN'N 95 o H30 9.5E 07
3. 15"#94:55 pal€3yél Thhw, CH3 N solid N:N H3C O IN N 96 Nni O
4.49 347,349 bellge) fl N CF13

N NN 5 pale yellow,

| 0 HG -
95 &, d %O 9.5E-07 3.15 4915 <ol
L

H,C

3

0]

N N

96 N /”\N/ /@,o 449 34738 beige, flaky
SRRt
CH, 0
HEC/N\/\N N/\/EX\N
97 Ao NIGO\ 3.96 42553 yellow, flaky
[ CH,
' CH,

3.20%

G G
HSC\T/\)J\O\ N/jLN 313
98  ox, Ao N,@o\ 157 45354 yellow, flaky
| CH,
CH,

o}
Aoy N N
A -
09 TN Ny AN 1.2E-07 3.65 47858 vyellow, solid
%z
O —
N

100

o]
H
|
e
T*N N N
CH, g
H

- %(C”ﬂ 2.2E-07 3.12 49155 yellow, solid
c \N,O



CH3 0 H3C-N\~\N &\~ N 97 0 3.96 425.53 yellow, flaky N N\CH3 CH3 O
0 98V 70rMB20 3. 13 453.54 yellow, flaky N \N CHREBEROUe/GHB1 O H3C N
&11' N~ N 99 aNN / NNO]. 2E- 07 3.654478.58 yellow, solid cH3 /J h 0 ~

s 0H3C NNN \ N 100 CH3 0 NcH 2.2E-07 3.12 491.55 yel | ow,
solid H3& f@féi%‘i{ PCT/ EP2006/ 011411 34 O HC N N LaN
7

101 CH3 N 58 pale yellow, Nsolid *ON-~ \ S NO
101 34E-07 32 47858 Paeyelow,
solid
N
N\
A
NS
N/j\N/ N
&
102 N 34E-06 291 49155 Paleyellow,
>C0 solid

0
HC™ 7

Q
NT = N
103 @ﬂnk:{ NGCH3 462 331.38 yellow, flaky

N™ ™S CH
| 3
104 Ao ’G/ﬂ 554 373.46 vyellow, flaky
©/\ " H,C CH,
]
N7 N F
105 N/“\N/ @ 518 385.35 vyellow, flaky
0
N™ ™ N
106 ©/\ /t/ /@F 4.44 33534 yellow, flaky
N N N



H3C N JINN ~ N'* N CH3 N/ \\ N pale yellow, 102 ~0 3.4E 06 2.91

491 G 2GI07P2 CH3 HIC 0 N 103 NCH4. 62 331. 38 DETEBWO6/PYIAKY  &NN O
N ~IN CH3 104 Nri 5.54 373.46 yeltow, flaky H3C CH3 N 0 105 N \
5.18 385.35 yellow, flaky &N F F F O N N 106 NON 4. 44 335.34

yellow, flaky N WO 20074079826 PCT/ EP2006/011411 35 0 H3CN N N CH3

HSC\ N
107 NK//\L i cH, pale yellow
N/LN/ 367 38049 PHCYE
l N CH
CH, :

0
108 @/\N/I\N/ N,Q'CHS 2.96 3454 beige powder
CH,
Q
Y N7 N
y -
109 NN Ny N O 3.23 45054 vyellow, solid
N
&, O>f‘

H“C\N N7 N
M
110 Z NN 0 3.23 450.54 yellow, solid

N N N
111 . )'\N/ /QCHS 351 36647 yellow, flaky
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INl \ N CH3 119 NN~ 3.7 380.49 yellow, solid | NCH3 CH3 0O H

H30 Na
C~NyoSoVomos 120 LaN / \ 3.6 463.58 yel |l ow, sol i gcgﬁ;,%gmq, H3C-N N
121 <NN N 357 404.47 yellow, solid 1 CH3 0 H3E N N 122 N~N~ N
/' \ N2

99 409.49 yellow, solid &3 0 CH3 0 H3C NN 123 aN'N N N
3.2 423.52 yellow, solid CH3 0!/ CHO HC. 124 ~N/-\ _N CH3 3.39
437.54 yellow, solid &N N CH3 0 CH3 WO 2007/ 079826 PCT/ EP2006/ 011411

38 PhapBRAALARREY ofbrPlsBlRAfEaLLKoRCAERIARLE etincdtipves are

taken nean oun aecor di ng to the
i nvent nmnafut e)@hqﬂe ssaitzadflthd corpbundiscritpaling to tHalipRedton wati ves are

known in the pe
also so- called prodrug compounds. Such derivatives are known in the per-

5 son skilled in the art. A review of physiologically tolerated derivatives is
given in Burger's Medicinal Chemistry And Drug Discovery, 5th Edition,
Vol. 1: Principles and Practice. Prodrug compounds are taken to mean
compounds of the formula | which have been modified with, for example,
alky! or acyl groups, sugars or oligopeptides and which are rapidly cleaved

10 or liberated in the organism to give the effective compounds according to
the invention. These also include biodegradable polymer derivatives of the
compounds according to the invention, as described, for example, in Int. J.
Pharm. 115:61-67 (1995).

15

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

logically or pharmacologically acceptable acids, for example halides, in

particular hydrochiorides or hydrobromides, lactates, sulfates, citrates,

tartrates, maleates, fumarates, oxalates, acetates, phosphates, methyl-

20
sulfonates or p-toluenesulfonates.

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 monohydrates 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.
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5 son skilled in the art. A review of physiologically tolerated
derivatives is given in Burger's Medicinal Chem stry And Drug

Di h Edition, Vol. 1: Principles and Psagti rLpdrug
coyb‘gé%éﬁ%s?%e taken to nmean conpounds of the for%/gl}%ﬁwﬁéﬁ have
been nodified with, for exanple, 3%l kyl or acyl groups, sugars or

ol i gopepti des and which are rapidly cleaved 10 or l|iberated in the
organismto give the effective conpounds according to the invention.
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ont o tREUBiRBLNEDregrassoffaodinaase. iIcopdition eratinerdes e Mo their

ronony d7arR8Soalf i Biite aB O 480 SBpaieabest HE oy WALE “hounds
wi th adrecifdclive SoiCRcRRisirgonorenc plySiolodidd) fomdétitmnol or et hanol . 30 The
fxpression "effective anount” denotes the anount of a nedicanment or

of a pharnmaceutical active ingredient which causes in a tissue,

sought 5 Malon Blpo i8S fo LR e RorBr iR ot e IR Rt o a5 v
2007/ QHRBAEnGBHREHVBABS fbr bxdmblelmidliresbradd dibgiredihgrsfair essi on

"therapeutically effective anount” denotes an anount which, conpared

wi th sexasnpledpdiriraty bdbjlect!:Ibanks, AckD, 1 Hekovéd00Ri s amount, has
fe ! ohl.oul 00 SONSSAHTES: ol TRE RS LERLTETherl E8hngr event on

The present invention furthermore relates to a process for the preparation
of compounds of the formula | and physiologically acceptable salts, deriva-

tives, solvates and stereoisomers thereof, characterised in that, in a first

20
step, a compound of the formula Vill
9
O—N" :
N y R
25
S
H,N Y 1
xfgx R
" qm
ROR Vi,
30

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

compound of the formula VIl
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drone, condition, conplaint, disorder or prevention of side effects or
al %ﬁ)zﬁﬁ%ﬁ%ﬁon in the progress of a disease, congifkpio@hiidisorder.
The term "therapeutically effective amount” al so enconpasses the
amounts which are effective for 4ncreasi ng normal physi ol ogi cal
function. 10 The invention also relates to m xtures of the conpounds
of the formula | according to the invention, for exanple m xtures of
two di astereoners, f anple in the ratio 1:1, 1:2, 1:3, 1:4, 1.5,
1: 10, 1:100 or 1:1000% 15 These_are particularly preferably m xtures
of stereoisoneric co ~ ThecHhr esent invention furthernore
relates to a procebls th(p preparation of conpounds of the formula
| and physi ol ogi cally} ceptable salts, deriva 20 tives, solvates and
stereoi soners theredfy“characterised in that, in a first step, a
Zompound of the formula Il .O ON+RL, 25 X H2N X R1L R1, RVIII,
30 in which all €Hgicals have the meg@i ng i ndi cated above, is reacted
with a compound of the forrmula VI WD 2007/ 079826 PCT/ EP2006/0 1
141 1 40 R3O0 OCH3 N5SINO CH3

in which all radicals have the meanings indicated above, to give a com-

pound of the formula VI

10
CH,
0 9
R3 O O—N R
X
15 / ’(x
N\ N T~
>——N H )(QYX R
R" R
S\CH R
3 VI,
20
which is reduced to a compound of the formula V
/”CH3
0
25
30

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

35



VII, in which all radicals have the neanings indicated above, to give
a nd of the formula VI XCH3 0 R3 0 O HX X

Qﬂmémg%—'%% R CH3 VI, 20 which is reduced to a&gﬁrﬁzgﬂﬁr{%ﬁof th e
forrruIaV XCH3 OOR3H2NR 25X N,, HX N ,kX Ri. SRR CH3V,
30 which is then saponified in the next step to a conpound of the
formula IV 35 WD 2007/079826 PCT/ EP2006/01141 I 41 OR3 OH H2ZN R
XX s,” HXR.. 5N

R3 OH HZN R1
X(
X
5 N>\ 7R 1....’(%;/\‘?
S R R’
AY
CH, \Y;

10
o)
R} N .
X, R
N |
15 I a
NN Y R
S 1 o
\CH R R
3 i
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 Il
RS RS.
zZ
RS'" Z& 7/|Z
25 ZbQ/kT/H
4
R
giving a compound of the formula Ib
30 RS . R O
P N
g Z 71 z N R'
R™—+— /IL | X
z P 7
Q Y N N AT
|, H r—fx R
35 R 1



RL.... Rill, CH3 IV which is cyclised further to a diazepi none of
thevd soomgtes2d |1 10 R3 O H N 15 /-N N X~7C~ R  S$dep2006/dtlar1- CH3 111
whi ch, after an increase in the reactivity of the thioether, for
exanpl e by 20 oxidation to a sul*one, is substituted by a conpound of

the formula Il RRS R5... Z/ Z 25 z~-Qv-H R4 Il giving a conmpound of
the formula Ib 30 S*" R, RBO ~/ H RS,,,z/'z N\ N~ RQ N/ X 1
4 H Xyhih |s3|§1dﬂgF<‘#the radidats RY, W%@&Q%Q&%ﬁﬁ%ﬁ%ﬁﬁﬁ@%@l 1411
42 which is fin y, If the radicals ave a neani ng ot her
t han Mertednntovecorgoiind of thetorpolmd of the formula | 5 RS R5, R3 0 Rz
RS....&. \ N N'
5" . 30 2
5 R 5 R R
X&Z%R J\/BLN/
“ Z z N™ ™ R’
RY—+ | X
NG WP / )§
Q \I( N N 4
X R
10 R R
The compounds of the formula VIii, Vil 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-Weyt,
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
35 VIil, 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 V! is isolated from the reaction
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sond 1 shiouin efberatuliehd dridsnctio}fieSs G FirmediShrARIEhR . e can

al so hextawgske here of variants known per se which are not nentioned
here in _greater detail. 30 The di azepi nones of the formula | can

pr ef erdddiNg 1gachion Broefdutet Hipnppiswelda is sarprified at elewsteddpmperanpound of

opt 1 ondft sk Ry e tP B TIAR SRRV B T8 6B " anis 1 ne

r eact irgteddff frohe tHeSresictibn sixalre €l evat ed tenperature. Wen the reaction
' conpl ete, the conpound of the formula VI is isolated fromthe

Eact i harprzoow! 69geEs SENmTEISS) withdha aiciof suitabie couging
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conpow)drHy tHidkth&Pobidlred in step (d) is subsequently, in order to increase
the reactivity, treated with an agent such as meta-chloroperbenzoic acid in

15 THF, dichloromethane, methyl iodide in acetonitrile 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 !, 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, chioroform or dichloromethane; ethers, such

as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol

ethers, such as ethylene glycol monomethyl 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 (DMSQ); 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

(DMSO).



K Sa———

5 V at roomtenperature and atnospheric pressure by neans of a
suitable <catalyst. c) The reaction product fromstep (b) is
saponified at elevated tenpera- ture, and the resultant conmp Lind
the"\‘%?‘??u’i“?%’ P& is purified and sepa- rated off froprﬁyﬁ%mpfé‘gdg

m xture. 10 d) The product from (¢l is then cyclised with the ald of
suitable coupling reagents to give a conpound of the forrmula Il and
purified. e) The thioether obtained in step (d) is subsequently, in
order to increase the reactivity, treated with an agent such as

met a- chl or oper benzoic acid in 15 THF di chI or onet hane, nethyl iodide

in acet f the
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which is pur|f| ed - for exanple by chromatography. 20 The reactions

?SCI’I bed above are general ly carried out in an inert solvent.
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sul fox- ides, such as dinethyl sulfoxide (DIVBO); carbon disul fide;
carboxylic acids, such as formc acid or acetic acid; nitro
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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 chioroform 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.
25
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 physioclogically 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 ampunt of solvent is not crucial, 5 g to 500 g of solvent can
preferably be added per g of the product to be fornmed. 5 In gener al ,
t he E%ocess is carried out at a pressure of 1 to 200 bar

pr eVEZ4BI87986 at nospheric pressure. Depending on fﬁ@’ﬁ?&%“ﬂ"&hs used,

the reaction tenperature for the seac- 10 tions descri bed above is

bet ween about -10 and 200C, nornally between -5 and 100C, preferably
bet ween 0 and 80C. Depending on the conditions used, the reaction tine
is between a few 15 m nutes and a nunber of days, preferably in the
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obt ai ned can be converted into the associated acid-addition salt
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I ds, atiflicigroaph afé pPdsnt on thd me¥eule, aral i phatic, aromatic or
heterocycllc nono- or pol ybasi c carboxylic, sulfonic 35 or sulfuric

acids, such as formc aC|d acetic acid, propionic acid, pivalic
acid sucgcl ni ¢, ac Lpelic acid,

oy Eofihilndeinife finflia TepB R0t aTidts b4 Gl AL liSerabhdl | o
benzoi thed rdm 8abk I&Ménﬁfmuaﬁéwdém%aa@s Bi-lleBHRBRONVAA Hblvolgd aci d,

2- phenyl propionic acid, citric acid, gluconic acid, ascorbic acid,
mbco- Ingor hydrogenolysmg 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 |, 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 carresponding 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-
rial. If the protecting groups present are different from one another, they

35
can in many cases be cleaved off selectively.



tinic acid, isonicotinic acid, nethane- or ethanesul fonic acid,
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aci toluene 5 sul foni c aci d, napht hal enenono- dISU fonic
acids, laurylsulfuric acid. |If dé&ired, the free bases of the fornula
| can be liberated fromtheir salts by treatment with strong bases,
such as sodi um hydroxi de, potassium hydroxide, sodium carbonate or
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and/ or hydroxyl group be present in the nol'ecul'e of the starting
mat e- B&tarpeyclicidarbdwylip msidsatrn suj;fogrma:pds pares émpadioslati 8kexegnt from one

38071 0 SR Ve BRBION 2D ASPEoIalY BFAB RN BSRY GHOUBR B of ect i ng
EL?t’EbP!ee%fW&%ﬁﬁ'@%ﬁéﬂ?ﬁﬁf%ﬁﬂ% AR e e ca
react i arslkamoy, sudhcas phenyasstyl arownsuch ad bemzayfher tolyl; aryloxy-

alkanoyt, such as POA; alkoxycarbonyl, such as methoxycarbonyl, ethoxy-

20 carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC (tert-butoxycarbonyl), 2-iodo-
ethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-
methoxybenzyloxycarbonyl, FMOC; arylsulfonyl, such as Mir. 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 alky! 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
-60 and +30°C.

35 The expression "hydroxyl-protecting group” is likewise known in general

terms and relates to groups which are suitable for protecting a hydroxyl

group against chemical reactions, but which are easy to remove after the
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organic carboxylic acids, such as trichioroacetic acid, or sulfonic acids,

such as benzene- or p-toluenesulfonic acid. The presence of an additional
20 inert solvent is possible, but is not always necessary. Suitable inert sol-
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
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
25 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 Mtr groups can, for example, preferably be cleaved

35 off using TFA in dichloromethane or using approximately 3 to 5N HCl in

dioxane at 15-30°C, the FMOC group can be cleaved off using an approxi-
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appr ox NolMIat2928896 PCT/ EP2006/ 011411 48 mately 5 to 50% sol uti on
of dinethylam ne, diethylamne or piperidine in
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 stereoisomers of the
compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the inter-

35
mediates can be separated into enantiomeric compounds by chemical,
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5 Af t e pleamvaleutitalt dignpeditien becdrdihgcienpeumdsntidh g flitiennagel can be
ob- 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 salts, derivatives, solvates and stereocisom-
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



tai ned by conventional work-up steps, such as, for exanple, addition

of WeRdBY0dofasl NE reaction mxture and extraction. plindBY¥oeR§1411
advant ageous sub- sequently to carry out a distillation or

crystallisation for further purifftation of the product. 10 The
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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 transdermat), 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 sions.
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For 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.
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, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
35 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is

prepared by mixing the compound comminuted in a suitable manner with a
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with a pharmaceutical excipient commnuted in a sim manner, such
as, for exanple, an edible carbofydrate, such as, for exanple, starch
or mannitol. A flavour, preservative, dispersant and dye may |ikew se
be present. 10 Capsul es are produced by preparing a powder m xture as
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prepar adconding to the ihtentionguado b ebrmbined with afme-ﬂc&bnhg jr@mner with a
WO 2007/ 079826 PCT/ EP2006/ 011411 52 diluent or a base, as descri bed

above, exfigiesgangihen presaad dirasitiyde givestablets 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 to be able to differentiate between different dosage units.

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 dispersion of the compound in a non-toxic vehicle. Solu-

bilisers and emulsifiers, such as, for example, ethoxylated isosteary! 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.
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dosage unit forrmulations for oral admnistration can, 1t desired, be
cules are coupled. The compounds can also be coupled to soluble poly-

20 mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-

, fysine, substituted by palmitoyl radicals. The compounds may furthermore

5

be coupled to a class of biodegradable polymers which are suitable 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 copolymers 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).
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of hydrogels. Medicanents adapted for transdermal adm nistration can

be adm nistered as independent plasters for extended, close contact
Wit h t [ 86| he active
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rier, in particular an aqueous 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

form of suppositories or enemas.

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



Medi canent s adapted for topical admnistration can be formul ated as

oi RLGBMT9s3E €ans, suspensions, |otions, powders, Pé.p/kp%dog,ﬁﬁqnpast es,
gels, 5 sprays, aerosols or oils. For the treatnment of the eye or

ot her external tissue, for exanpl® nouth and skin, the fornul ations
are preferably applied as topical ointnment or cream In the case of
formulation to give an ointnent, the active ingredient 10 can be
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Medi canent s adapted for topical application to the eye include eye

dr ops, PrepuRgfccdisparse(s withagrpgplsanebulisess ar nsvffladerser suspended in a
suitable car- rier, in particular an aqueous solvent. 20 Medi canents
Bdapted for topical application in the nouth enconpass | ozenges,
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carrier sub- stance is a solid conprise a coarse powder having a
particle size, for exanple, in the range 20-500 m crons, which is

adm ni gikdicathdrits biaptEitosPangitera adfiisibtrativh incluile A@fbusad by rapid
{ghal ation via the nasal passages froma container containing the

powdernNgieRguUepyss sterile injacting selutmstcammrrising Artimadaas balders,
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£ SPENSGY hilhdnid & SRS RrfiuldtERY dateBE alinkibRbed IfLiRbR-ase 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
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enzyme-based assays, the compounds according to the invention prefer-
ably exhibit and cause an inhibiting effect, which is usually documented by
ICs0 values in a suitable range, preferably in the micromolar range and

20
more preferably in the nanomolar range.

The present invention relates 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 treatment of diseases which are dependent on the said signalling



5 Thus, the actual anount per day for an adult mammal wei ghing 70 kg
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her of RGNS or MATBMAL, 4t BaMay (B! fumaDs, Bahs restment o
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 transduction 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, immunological 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-hyperproliferative

35 diseases.



pounds according to the invention and/or physiologically acceptable
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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 to 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.
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PDK1 is a disease which is a 10 target of the present invention. The
present invention therefore relates to the use of conpounds accordi ng
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none at all, is detectable. Furthermore, homogeneous time-resolvéd 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

substrate. This binding can be detected by chemiluminescence using a
25 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, prevented 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
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at weRseRkRUt 50% reduction in the specific celbcgﬂgghmﬂﬁnglnay be
continued until essentially no nore undesired cells are detected in
the body. 10 For the identificati 6h of kinase inhibitors, various
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366:977-981, 2002). There are many di seases and conditions associated
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(mpopt osis). The diseases and conditions that can be treated,
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I ncl ude, but are no imted to, the diseases . and conditions |isted
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I nti ”alw%?é!tﬁ@%@iehgﬁ K8 ga@ﬁ‘&]lé@ MerdiaBRoedIafkdY %%‘ rélipeases of

interest 5 inc eroscl erosi’s, coronary vascul ar sedse after
t r ansplcansiating of braietumguafttmsuenbthiesyrogenitalarast mmodurofghest het i c

restengsis, restenosis after .
ymphatllrc sys?em, stomach tumour, laryngeal tumour, fung 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.



angi opl asty or stent placenent and the |like. The present invention
enconpasses the use of the conpounds according 10 to the invention
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E}§ndl ngg 9 tro% ttot the receptor, regardless of necha- nism
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4- [ 7- ( Intdbititheebinging ofoetipeids de thet renspityt, regdrdiess-af mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-

20 noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-diflucromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenylretinamide and N-4-carboxypheny!-
retinamide.
"Cytotoxic substances" refers to compounds which result in cell death
primarily through direct action on the cellular function or which inhibit or

25 interfere with cell mitosis, including alkylating agents, tumour necrosis
factors, intercalators, microtubulin inhibitors and topoisomerase inhibitors.
Examples of cytotoxic substances inciude, but are not limited to, tirapaz-
imine, sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,

30 altretamine, prednimustine, dibromodulcitol, ranimustine, fotemustine,
nedapiatin, oxaliplatin, temozolomide, heptaplatin, estramustine, impro-
sulfan tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa,
lobaplatin, satraplatin, profiromycin, cispiatin, irofulven, dexifosfamide, cis-

35 aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,

GPX100, (trans,trans trans)bis-mu-(hexane-1,6-diamine)mu[diamine-



pi peri di nyl ) et hoxy] phenyl ] - 2H 1- benzopyr an- 3-yl ] phenyl 2, 2-di net hyl -
pro pﬂ@%, $ 4 di hydr oxybenzophenone- 2, 4-d |n|tr zone and
SH64 8lz'gg\ndrogen receptor nodul ators” refers to conpo(ﬂ%ghahl
interfere wwth or inhibit the bi®ding of androgens to the receptor
regardl ess of nmecha- nism Exanples of androgen receptor nodul ators

i ncl ude finasteride and other 5a-reductase inhibitors, niIutanide,

qutam' m de j-ar0 le bi.r at ron etate

"Ret i n8fa§r nHEY @8&’@1‘? &' I;'g)p]za(j @ﬂtts{}ﬁgﬂﬁ%ﬁdﬁ ‘°1pﬁ’f erfere
Wi th OfninkNiYsBhic thB%dE' qu1mmo@fecmm.ﬁ@wsw&okmcfe%gﬁm Plgi- regardl ess
of mechanism Exanpl es of such fretinoid receptor nddul'ators include
bexar ommtbylxanémne 20ruhicin, ideBukicis, deunombmna.cblslanteelm gnit@tdmoi ¢ aci d,
a-difl ororreth orn i t.hi
& ans. ROTH BRGUPG JHEADY velFRIGH. GV abie R 3nlinsPREshcliste: |
reti ”aﬁhﬂﬁo 3 Wérehemﬁ&ﬁ%&énﬁﬁﬁ drb%{;@ér%lﬁ&ngelﬁp%ﬁ% yafpi ch result in
cell death primaril hrou rect action on the cellular function
or whi galarabicls, telmaﬂdQB\/lENﬂ6?65raﬂdm—dbnmdarhd>xyﬁii§{deansn043nazludmg

i o ot et RremkidRS il (e Vo 5885 n'm”L?{ ors. “Bxanpl es of

;? FenerEES LPRREE A O inS8e plcitahE]. Vit cthe ST i
al t Be4'adidebydnor4 dieaxy<'inoeyincalouloshidstire, tdakcetaxah) irhzekinndpla-

Lot sl SO Shilinh Sukgeth Suabe PR e T e

or o s YT el B! 230058 R AR Bl ro -

ami ned|nméthoxmrﬂenyﬁbént@wsmfonabrwatarmydroxmmasrﬂmueN}Nn@ameghthosf am de,
GPX100, rans, trans, trans bis-rruf_ ne-1, 6-di am ne). nul di am ne WO
36071 Y8l vabiNemmRIbiHoy ak k-prolyi-L-proline-t-butylamide, 1DX258 and

platlmgzjm %Jff)g s[ di am ne(chloro)platinun(ll)] tetrachloride,
diarisidinyl'sper- mne, arsenic trioxide,

1- (11- dodecyl am no- 10- hydr oxyundecyl ) - 3, 7-di - net hyl xant hi ne,

zorubi cin, idarubicin, daunorubicin, bisantrene, mtoxan
Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,

20 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[delpyrano[3',4"b,7]indolizino[1,2b]quinoline-10,13(9H,15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,

25

BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyl-
amino)ethyl]-9-hydroxy-5,6-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,3-hexo-
hydrofuro(3',4".6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo{clphenanthridinium, 6,9-bis{(2-amino-
ethyl)aminolbenzo(glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-

35 7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]-
acridin-6-one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-2H-thio-
xanthen-4-ylmethyllformamide, N-(2-(dimethylamino)ethylacridine-4-



S trone, pirarubicin, pinafide, valrubicin, anrubicin, antineoplaston,

3" - 0 2@TR2 - m)rphol i no- 13- deoxo- 10- hydroxycar BEORYHLEe1 1 @INANMYCI N,
gal arubi cin, elinafide, MENLO755 and

4- demet hoxy- 3- deamni no- 3-azi ri di nyl® 4-net hyl sul f onyl daunor ubi cin (see
WO 00/50032) . Exarrpl es of m crotubulin inhibitors include paclitaxel,
vi ndesi ne sul fate

?hl iom n%:(%y s?a@eﬁmﬂ \yoét}ﬂ n%%é%?@%ﬁ%h%ﬁat €, dreg\z_iﬂf@tg%ﬁéoi:erradotl n,

RPR109§2 1. c]qBMBJJBZV%'ﬁe andrfilmeshae, cryptophycin,
2,3,4,5, 6-pentafl uoro-N-(3-fluoro-4- net hoxyphenyl ) benzenesul f onam de,
anhydrovi nbl astine, N, N-dinmethyl-L 15

val 1 Ly daDiied Beboter 2l de LnRLISY rkael BR: bl abde.  TDX2S8

@&énd B rre éxanples o opolI'sonerase I n ors are

t opot ecagh dsy@amsan@tmegszeavmmm\@c@Emzablaheqmmsom and anti-
6- et hoxyprop| onyl - 4' - O exobenzyl i denechartreusin, - met hoxy- N,

N- di netgt S"Trﬁst%bﬁsa@m%‘{a@mﬁ carmpiusciagaryie peniostatis dpanﬂurlam ne,

benzol uaynEtTeYatd, iRpSiting apethighieostetinie AT 4 115y - ai on
e, | Urdo@@ﬁﬁwln‘os?teéBmél&dd&Dﬁrr@ﬂVétémam)@@ﬁb{bhﬂﬁr%Q@) eaidfot heci n,
Bi¢°1350, 25 BNPI 1100, BN80915, BN80942, etoposide phosphate,

t eni podiagefurisp Wgcitabipaneolatrexed ramgirexach aezarabiory %trdﬁfv@rrae GL331,

L2 e R 3 b AR RPN 8t ¢

5a, bah [ 15) di3B1id y-4-
ﬁret hyl a%@ﬁgoﬁéhz&uf@? LI4 ’P\ﬁ%(r\logm d%mgfﬁr?eﬁt@ )Hg?(%lﬁ]eﬁal OdSeOSXa 6, 8, 8a, 9- hex
0- hy dribRd2d¢ 34 EALteEa gga llghycglaminpl-h-ghyasrestol -rsanmehepto-

S5t I AOGORUEIIE: Aplding RRRIBBEIM AIRXAENREIRR d-{R;amino-4-ox0-
6 9- bi of 67 gétrghy dﬁe@i’m ggﬂmm}é{swm 0 J4-g@skih B0} i(BRethyl02 @i one,
5- (3-am nopr opyl am no
7, 1odd|thmkﬁ@t@mmaldoamweam rflbetaurasil, alannsine.dl loazetsl- 1- de] -

|

N L 1o [ S PR eHI BRI AR e methons 14 oas s siazaletgacyclo-
xant henz4. ylm%_&r addcLam-ton-OhatetieideRi Qé’tbﬂfﬂmh%ﬁmé)léﬁ{é di ne-4 WO
2207/ 079826 / EP2006/ 011411 63 car boxam de,

6- [ [ 2- (leexedtdairazexanpe mathipainiase] QBGWqueom-Nﬁ@etmntoyl 1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents” also include monoclonal anti-

bodies to growth factors, such as erbitux, trastuzumab, and tumour sup-

25 pressor genes, such as p53, which can be delivered via recombinant virus-
mediated gene transfer (see US Patent No. 6,069,134, 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



[2,1-c]quinolin-7-one and dinesna. 5 "Antiproliferative agents"

I nclpReAMokeNse RNA and DNA ol i gonucl eotides syl @Sofedipds OON698,
RVASKRAS, GEM231 and | NX3001 and anti- netabolites such as

enoci t abi ne, carnofur, tegafur, péhtostatin, doxifluri- dine,
trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodiumhydrate, raltitrexed, paltitrexid,

em t ef rzthé%u%ﬂ)@%ée?; &)i(\; thg:i@%fohﬁ@g\d tﬂglsﬁgﬁﬁié%ﬁnu%%%cre%xed’

nel zar abi ne€, meth necytl

2' - fl udesenitidy/| ene- 2' - deoxycyti dine, N-[5-(2,3- dihydrobe

nzof uryl)sul fonyl]-N - (3, 4-di chl orophenyl )urea, N6-[4-deoxy-4-

[N2-[ 2(E), 4(E) -t etradecadi enoyl ] gl ycyl am no] - L- gl ycer o- B- L- mannohept o

15 pyr j | 1.d] ej el t roxaci t abi ne,

512 abranneX iteRi PRt R Ry BBR A
ino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2, 5- thienoyl-L-glutam c acid,
am nopterin, 5-fluorouracil, alanosine, 11-acetyl-

8- ( car BaRd9lloxipgRragedure-is &lipyedsinrraceiigncemitx the diagramibelowet r acycl o
20 (7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester,

swai nsoni ne, |onme- trexol, dexrazoxane, mnethioninase,

2' -cyanot 2' - daaryurofiifreadinye 1a-{Bcguivdieh) Robuefosth 2qpt osi ne and
Jpam nopyri di ne- 2- car boxal dehyde 't hi o- sem car bazone.

"Ant i pegliviatards) foe 18geinutes all 530 Cneithelsd avsolgentolalis predipitddedi es to
growm h_factors, such as erbituyx, t tuz b and. tunour sup 25

pr essorro&h&feSEEEHt (éf’s'aﬁﬁ?dléﬁlii)i)é’@ﬁﬁp’b@%]g@lyl 9%&@{?'vi a reconbi nant
vi rus- pimdisaiesh B _ - , for
exanpl e).” 30 Wor ki ng %Qg%ﬁﬁ‘y(ﬁi@ﬁ?gﬁ’ﬁemgué%@?%%@@@é% to

i |1 ust cattoxylade, I8emyg @3%)T kellovask mowaler] IIPLE0R. 73estim;ild-85t o t he

anpl es ther hand, information fromthe 35 exanples, in
gﬁrti c(ér%?re’%tsnﬁﬁe?eacti on conditions, can generally be applied WD
2007/ 079826 PCT/ EP2006/ 011411 64 for the purposes of the invention

beyond the specific circunstances described. 5 Exanple 1. Preparation
of condberfdowingtdeenpaunds af the TommiilalVlasinnoe pbtaieztlaralogobislyl owed i n

accor dapce Mt 4 Bt A9 3 BSR4y Iamino)-2-methylsuifanylpyrimidine-
20 5-carboxylate: 335 mg (48%); yelliowish powder; HPLC: 2.95 min;
LC-MS: 2.27 min, 363.0 m/e.
3c) Ethyl 4-(4-methyl-2-nitrophenylamino}-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;
LC-MS: 2.606 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.

25



1.1 Amxture of nitroaniline 1a (1 equivalent) is reacted with 2 (2
10 e4oahRRles) for 10 mnutes at 130C without a boe/m 1

pr eci p%tat%g fromthe resultant crude product by%?(}vl tl%ﬁrll 0 ”et hyl
acetate: Ethyl 65

4- (4- met hoxy- 2- ni trophenyl am no) - 2- et hyl sul f anyl pyri m di ne- 5-
carboxyl ate, 387 ng (43%; yellow sh powder; HPLC. 2.73 mn; LC M

102 0% Fifn. zg&{}’gﬁg?xy%igft%p'h%%%i88)[!?9#&%:58&3%Msyisr%{d??ﬁ'é-%-V' can be
Et hyl 4- (4 darlshxppatBy | - 2- n| t rophenyl am no) - 2- met hyl sul f anyl pyri m di ne-
20 5-car boxxl ate: 335 489% ; vyell owi sh powder; HPLC. 2.95 m n;
LC- MVB: 3p) £t ﬁhzrmegbgsdfaﬁ 4- (§cr)|tropyr|d|n -2- ylamlno)pyrlmldlne -5-carbox-
Et hyl 4- (4W§Ehyl 2- ni trophenyl am no) - 2- et hyl sul f anyl pyri m di ne- 5-
&ar boxyl até 426 ng (49% ; yellow sh powder; HPLC. 2.85 min; LC M5
2.170 1N, Etﬁ?igﬂf M-BrésmoZbn@@dbhenylamino)-2- methyisu!fanylpynmtdlne 5-
Et hyl 4- (4 chl oro-2-ni trophenyl am no) - 2- net hyl sul fanyl pyri m di ne- 5-
car boxyl atc@rbasdmeny (72%: yel l owi sh powder; HPLC: 2.95 nin; LG Ms:
2. 606
Ei byl 4205 5B T e P4 mt s R Y PPRYFTIGPne 5. 30
car boxyl atgeearh@dylate (759 ; yel | owi sh powder; HPLC: 3.03 min; LG Ms:
0652 min, 349. 0 me. 3f)
t hyl 4- (4- met hoxy- 2- ni trophenyl am no) - 2- met hyl sul f anyl pyri m di ne- 5-

5003 . 288 b diboheeh J¥7 pb9 S Ido B Brbupb b B 10T gy -
Et hyl 4p(e<lata¥é1aﬁu 2tmBspREMSIBSSAME WRth the BRI BYP&A S8 BX%taN4t iaadi ne- 5-

car boxyl at e
Et hyl Ziwdtdgﬂrsmhbacqtalyat-l(sﬁﬂtared offyninstichwizh YHErians!) therdesirgdne- 5- car box-

At P Drolistds,gbtaingd by sDAYRLehE SObeRL PRAISIRTARIN ¥374% di ne- 5-

car boxgh -Amino-4- meth hen Iammo -2-methylsulfanylpyrimidine- 5-
Et hyl 2- rr@{ hyfhsul flan xyp hy r)u trop rS yé)y | am no) pyri m di ne-

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 formula 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;
. LC-MS: 1.373 min, 333.0 m/e.

4c) Ethyl 4-(2-amino-4-methylphenylamino)-2-methylsulfanylpyrimidine-5-
carboxylate: 686 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; LC-MS:

35 1.29 min, 319.0 m/e.



5-carboxylate 10 1.2 3a is dissolved in THE and reduced to 4a over 24

h alvor@embes perature and at nospheric pressure \WerlepehRoaiqd of Pd/ C
as catalyst and hydrogen. The catalyst is filtered off, rinsed with

THF, and the desired 15 product i8% obtained by renoval of the sol vent
by distillation in vacuo: ethyl

4- (2- am no- 4- met hoxyphenyl am no) - 2- net hyl sul f anyl pyri m di ne- 5-

car boxyharsu A _ oL Q%0 ¢ [ F}g% L N4iakC- MS: 1. 38
m n, 3;)’(%# . E%rf\;lg'. &Z%igul'rgo?% th\)/(\f %@%&%m&\smg t uel%fr%rypmdl\r}bcan be

obt ai ned ardrbgoyiatey 874 4hg (100%); yellow powder; HPLC: 2.27 min,

Et hyl 4- (2 am h0-.4, 5-di | phenyl am no) - 2- et hyl sul f anyl pyrim -

di ne- 5-ca#§%'ét%€”ﬁ%g¥%g(€@0%; yel | ow powder; HPLC. 2.28 m n;

LC ME: I 9 ino)-2- imidine-5-

By 4 F o e R e g 2 ety sulfpayipyimidine 5 . 5.

car boxyl acarb&@teg (93% ; yell ow powder; HPLC. 2.27 min; LGM: 1.41
m n, 3&.%5rﬂe. 4d%|. - .

Et hy| 44 g)z- i o312 ineRYEE e Ay ANRY P- Dot s feauIPYERYHIGrI-ARGi ne- 5- 30

car boxyl aggk 4P mg (97%; yellow powder; HPLC: 2.51 min; LGMS: 2.79
in, 339.0°Me. 4e)

Et hyl 44{) 2 Ediny] detBamindvpbmophanylaa)in@)- et dihyisulfmyigynmidime-8i ne- 5-

gar boxylate: 771 ng (98%; yellow powder; HPLC. 2.23 mn; LCMs 35
1.29 min, C819Xyal¢e. WO 2007/ 079826 PCT/ EP2006/ 011411 66 4f)

Et hyl 4- ( 2- am no- 4- net hoxyphenyl am no) - 2- net hyl sul f anyl pyri m di ne-
5-carboxyl ate: 874 ng (1009 ; yellow powder; HPLC. 2.27 mn; LC M5

1.38 mii3 338als saponifiedjithout further purification at 100°C (30 min) in a
Et hyl 4- (2- am no- 4- et hoxxpheny_l am no) - 2- et hyl sul f anyl pyri m di ne- 5-
car box{Nigiowayg)oven using 1.5 equivalents of sodium Rydroxide solution in

N1 4alckaRB RO/ ) Pré dBbREY BR3aft TBANE prLlibRILIBY Addifbm s 5- car -
hydrochloric acid, filtered off with suction, rinsed with a little water and
dried:
4-(2-Amino-4-methoxyphenylamino)-2-methylsulfanylpyrimidine-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 [V can be obtained analogously:

5b) 4-(2-Amino-4,5-dimethylphenylamino)-2-methyisulfanylpyrimidine-5-
carboxylic acid: 911 mg (98%), off-white powder; HPLC: 2.12 min;
LC-MS: 1.523 min, 305.0 m/e.

5¢) 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;
LC-MS: 1.27 min, 311.0 m/e.

25

35



boxyl ate 4i) Ethyl

br onophenyl am no) - 2- net hyl sul f anyl py {40
9
car%oxy @t;’eﬁ 3 4a is saponified without further BS?{E??@E’P?'&'} at 100C

(30 mMn) in a mcrowave oven usifig 1.5 equival ents of sodium
hydr oxi de solution in 15 dioxane (10 ml / g). The desired product (5a)
is precipitated by addition of hydrochloric acid, filtered off with

hony! a0o @Y AR Anl bR o2 MR ELIEpiinndgsl>; & IT 00 %E
g (989 ; chfbfoxW’U a€idPeYE g (161649 oﬁ—wﬁnt@bawdbcmﬁcozmzlmmn n, 307.0

me. The follow ng conpounds of the fornula IV can be obtai ned
anal ogous H-MS5@)796 min, 281.0 mfe.

g2t boxyi & GAD 9*05%“%%8{5‘3@1%@%?90&% T R

LC-Ms: 1. ﬁa&difyl‘t; a&@5490 WP (9896); off-white Ipowder HPLC: 2.08 min;
henyl am no) - 2- met hyl sul f anyl pyri m di ne- 5-

4- (2- Am no- 4- et
car boxyl i éCaM %*ngrh‘y 30520gn/eof f - whit e powder; HPLC: 2.09 min; 30
LC- M5

LO 15 ey 449 Ahiho-230n 8otk Envilinol 2 metnysyifanyPyiTiding 5n 625,

car boxyl i goilgmccbc,@Ql ng (84% ; off-white powder; HPLC. 2.31 mn;
hg-M5: 1.27 min, 311.0 mle. 35 WD 2007/079826 PCT/ EP2006/011411 67
5e) 4- P} ArBrymmapyridip-Biyiamingi2roptyisuenyipy imiding 5oaibexdiae- 5-
car boxyl ig gci d: 619 ng (100%; off-white powder; HPLC. 2.07 mn;
LC-Ms: 0. 788 nin, 291.0 me. 5 5f)

4- ( 2- Agi) ng-(%- ARy ha dth if8-gL B&r-5-
car boxyl)l C (aC| d‘rhﬁS;mbl(%%j %Iﬁﬁ)m@rmteb%g%@?wﬂﬁpﬁ& .08 mn;

LG MS: 0. Bowyligiagid307.0 mie. 5Q)

%5(2 Am no- 4- et hoxyphenyl am no) - 2- et hyl sul f anyl pyri m di ne-5- car-
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-methylmarpholine 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-tetraazadibenzofa,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 Iil can be obtained analogously:
8b) 7,8-Dimethyl-3-methylsulfanyl-5,10-dihydro-2,4,5,10-tetraazadibenzo-

[a,dicyclohepten-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]cyciohepten-11-one: 311 mg (72%); yellow powder; HPLC: 2.24
min; LC-MS: 1.158 min, 273.0 mle.

35



boxylic acid 10 5h)

4- (WoAow Py di n- 2- yI am no) - 2- met hyl sul f anyl pyri wcgigreodaneai boxyl i c
acid 5i) 4-(2-Am no-4-bronophenyl am no) - 2- net hyl sul f anyl pyri m di ne- 5-
car- boxylic acid 15 1.4 5a is cyﬁqlsed with the aid of 1.2

equi val ents of N-(3- dinethylam nopropyl)-N -ethyl carbodiim de
hydrochl oride, 1.2 equivalents of HOBt and 2.2 equival ents of

4- met hgdyrereRBld-BembM wuwanﬁaﬁ mrzﬂlmtd}s 2@ Ejﬂﬁ'tét%z%%r‘&b is extracted
with ethyl acetate/ nbut anol ~and puri f col umm chr omat ography

using a F[Ead]ﬁ:ym‘slepterﬂ-11(099e16&|mv}20%8 MeHDWCpqwcﬁarn’elﬂiL&J 28 anyl -

O-di hyd ro-2, 4 1 etra enzo a, d] - cycl ohepten-I| 1-one: 263
(56%y mw%&iﬁ ?3t3H’BL %g@,ﬁ [ LC] VB 1,01 min. 289.0 mie. 2gg
The f OBéPWMQtHgg?ﬁﬁHW&.u%nWEmW Wﬂra 2,4,'5,13@@%2@3%%%0'

&nal ogously
7. 8- O e [Blcyclobepians i oasy b % mo (@4 Y gedo piEr0HRLC: Z426di benzo.

d] cycl gh 1; 939 || wder; HPLC: 2.31 30
26 BN EN Y SRR ARATEY | Yol POVEr ] PEL 25
0- di hygf)osa\lléth%x -Pricthyisg IBemzél’rhyBﬁ‘)ﬂ CWQbQBﬁB&%UlBeﬂzo-One 311 ng

(729 ; vyell ow ovvder PLC: mn, 273.0 me. 35
VO 2007/ o[memcmpmmo@mmamg e%%u)yeuow powder HPLC: 2.21

80Chl or o- 3-.net di hydro-2, 4,5, 10-tetraazadi benzo-
[a, d] cycl HHBplrQ%‘@i Qﬁé%'nlggbgb %0% yel | ow powder: HPLC: 2.38 nin:
LC- MB: gdy 83 thoRy-3293tHYIsTiRn 556I Ldih dro-2,4,5,10-fefraa dibenzo[a,d]-
7- Met hy(T% 3- et h¥/ | sul f@ I-5y10 hlyyjro 2,4,5, 1%rt eztar éaeéadl[be;lzo-
[ a, d] cycl oh@phgptem11bnee 617 ny (94% yeI | ow powder; HPLC. 2.25 nin;
LGB 6%)' ?Sﬁaemy?éulf%a?fllgjB!delhydro-2,4,5,6,10-pentaazadibenzo[a,d]cycto-
15 hepten-11-one
6i) 8-Bromo-3-methylsuifanyl-5,10-dihydro-2,4,5,10-tetraazadibenzola,d]-

cyclohepten-11-one

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 obtained, which is filtered 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-yl)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-

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



60 8- Met hoxy- 3-net hyl sul fanyl -5, 1 0-di hydro-2,4,5, 1

0- twbnra@zaddzeenzo- [a, d]cyclohepten-1 1 -one: 263 pa9/ep2f¥hiidyel | ow
powder; HPLC. 2.21 10 min; LC-M5 1.01 min, 289.0 nie. 6Q)

8- Et hoxy- 3- met hyl sul f anyl - 5, 10- di #dr o- 2, 4, 5, 10- t et r aazadi benzo[ a, d] -
cycl ohept en- 11- one 6h) 3- Met hyl sul f anyl - 5 1 O0-di hydro-2,4,5,6,1
0- pent aazadi benzo[ a, d] cycl o- 15 hepten-1 1-one 6i)

8- Br ompng foTRAING ﬁuéifrﬁ@anbfe‘% cdtr B RydHiRed aﬂafégéasﬁet raazadi benzo[ a, d] -

cycl ohept en- 11-0ne .5 For preparation e substitution, 6ais
treat e&bWt&aDﬂneﬂwl admmwm mbthyémaendlhm-gbamlnmjz&ﬂ&-ddwchim n a THE /

addi 1§ on 200 EhAPERRIRENFAlpAICEIRHSRAY 11O ot BeaPE s o ai ned.

which is r IS { tle water.
This pr ecfHSOE@t g’%:@rgp?fﬂsﬁdgsgggﬁm%%%?gc@@r g?nlgpstg %IZLllg)ﬁ ‘of 25 the

oxi dation3pr@dwuée. 7a. The precipitate is heated, without further

ifica- for 3 t | ent f
Pot by 685 B ipro-Bmpdinnia-Restpipansines e b oifier o° 1
| | 0
car bonat 62 AP oAb B bt g A B o
desi red pthestug), o8angeabrdven selid; HRIAC LY. 08 ohimrbh CeliSo @e@ £43 mgm,aphy by neans

o6 prepar gghve HPLC;
8- met hoxy* thyI pi peri di n-4-yl am no) -5, 10-di hydro-2, 4,5, 10-tetra-

di b l'id;
2%%&%”%”%&%‘*%?3‘ BT e ghherebIU MR s rgpagrir ore ol
PCT/ EP2008&/4)3, ‘ID—tétraaiadiBénil'ds[a dlojdiavepigniritemeredii aige®% ah be obt ai ned
anal ogous

o s h%or@ Drang PO 80l HR Lo 201 nin: LM AA2SMID- di hydr o-

254, 5, 10-§ m;‘%dl benzo[ a, d] cycl ohepten-11-one: 11 ng (3% of 5
t?ueory); or a'n e-brown solid; HPLC. 2.06 nmn; LCMs: 1.387 mn, 367.2
m e. 88%) 8-Methyl-3-[methyl(1-methylpiperidin-4- yl)amino]—5 10-dihydro-

8- Chioro- 34 Bat hbazadiehizbladicydonapten 11oone. 26 mg (5% of Y °"
theory); orange-brown solid; HPLC: 2.02 min; LC-MS: 1.275 min,
353.2 mle.

8f) 8-Methoxy-3-(1-methylpiperidin-4-ylamino)-5,10-dihydro-2,4,5,10-
tetraazadibenzo[a,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-Methyi-3-[methyl(1-methylpiperidin-4-yl)amino]-5,10-dihydro-
2.4,5,10-tetraazadibenzo[a d]cyclohepten-11-one: 13 mg (9% of
theory); orange-brown solid; 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]cyciohepten-11-one: 5 mg (2% of theory); orange-
brown solid; HPLC: 1.96 min; LC-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),
orange-brown solid; HPLC: 1.96 min; LC-MS: 1.338 min, 353.2 m/e.

20

25

35



2,4,5,10-tetraazadi benzo[ a, d] cycl ohept en-11-one: 58 ng (47% of

hsgr)ém 9pange- brown solid; HPLC. 2.08 mn; LCMsS; _0.678 10
Q200707 sga) PCT/EP2006/01 1411

8- Met hoxy- 3-[ net hyl ( 1- met hyl pi per1odi n- 4-yl ) am no] -5, 10- di hydr o-

2,4,5,10-tetraazadi benzo[ a, d] cycl ohepten-11-one: 31 ng (9% of

t heory); orange-brown solid; HPLC. 2.01 mn; LGMs 1.229 mn, 15

369.2 me. 8e)

8- Met hyl - 3-[ net hyl (1- met hyl pi peri di n-4-yl)am no] -5, 10-4i hydr o-

2,4,5,10-tetraazadi benzo[ a, d] cychohept en-11-one: 20 n;gL( 5% of

theory) or ange- brown SO|Id HPLEC. 2.02 mn; LC Ms: "1/2 5 mn, 20

353.2 nie. 0" cH N
8- Met hoxy- rret hyl,.gl er |n 4-yl am ﬂe)—-S 1 drg-2,4,5, 10-
4 et r aa%Adj, \od] cyTheliephen=al- one: 23, ny %-0 ‘Dheory)

or ange- br own SO|'I d; HPLC. 2. 01 mn; LC-MS? ® 458 ni\n.0 355.2 nie. 80)
7- Met hyl - 319 net hyI (1 met hyl pPperi di n- 4- yl)am no§&5010\u“cﬁitdro- 25
2,4,5,10-tetraazadi benzo[ a, d] cycl ohepten-11-one:;: 13 rrg (9% of
theory): orange-br ownH3§o£| d; HPLC: 1.92 min; LG 1.273 min, 353.2
ne. 8h) 7-Methyl-3-(1- hyI /L

pi peri di n-4-yl am no) - 5y di hydro-2,4,5,10 30 N7 "N

fﬁtraazadl benzol a, d]c | olfept en-11-one: 5 rrg I fl t heory); orange-

own solid; HPL 196 M n; L.C-MB: 1.2 'n, 339.2 me. 8i)
7,8-Di meHTy“I—*S et hyl 0per| di_n- 4- %gaS, 10sdphydro- 2, 4, 5, 10-
t et r aazadi ben o ayd]a ohept en- n-11-0 my 2D % of theory); 35

or ange- brown s Lid: HPL&,dH96 mn, LGMS 1.338 nmin, 353.2 me. WO

2007/ 079826 PCT/EP20088011411 70 H3C S O NJN NH2 OOH3 1 t

O
HSC\ O\//
15 S N_< “CH,
H N= N\
N
— oM e
3\
o N R9 0 N o
] H O L —
CH, 7a
6a
20
_CH,

ﬁj e
N Qi?/

30 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
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71

The preparative HPLC is carried out using @ Chromolith Prep (RP-18e
100-25 mm) column, a K-1800 gradient pump and a Biichi B634 fraction
collector. For the separation, a mixture of water / 0.1% of TFA (eluent A)

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

computer program. The HPLC purities are measured by means of UV

10

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.

The retention times determined twice, denoted by an asterisk, indicate the

20
presence of conformers.
The HPLC-MS spectra are recorded and measured using the Agilent sys-
tem 1100 and a Chromolith Speed ROD RP-18e 50-4.6 mm column. For
25 the separations, a gradient of water / 0.1% of TFA (eluent A) and aceto-
nitrile / 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: |nhibition 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 PDKtide (biotin-bA-bA-KTFCGTPEYL-
APEVRREPRILSEEEQEMFRDFDYIADWC) and 4 uM ATP (with 0.2 uCi



| CH3 Ba 30 The follow ng equipnent is used: The col umm

chromat ography is carried out using the Flash-Master Il (Biotage,
Sweden). The plastic cartridges are filled with silica gel having a
par tWeRe7479a6 of 0. 003-0. 006 nm (Merck Eurol ab, DaPEEEEHHOIZE WO
2007/ 079826 PCT/ EP20061011411 71 -the preparative HPLC is carried out
using a Chronolith Prep (RP-18e 100-25 nm colum, a K-1800 gradi ent
punp and a Buchi B684 fraction collector. For the separation, a

m xture of water / 0.1% of TFA (eluent A) 5 and acetonitrile / 0.1 %
of TFA ¢fel3RAT Fvelllsarenptioyatdd @t 38°€I1fonb0 avie inf toBd volunneé of Anal yti cal

L 620008 HLIAOTRRR SRS ™ Gt hg St 0o Ee Gt etiPanoL B Zdg 00 2"
Chr onol (ﬂtﬂt@‘r H§Be@q AR@PB @@i{gﬁg Whhbor WisRlt 8%t mskad\%rqskw Q@ﬁm St adt )

and wit e ald DAD Syst em Manager sion 1 conputer
pt ogr ancentradiorBL 0 htwrraalctlels issteppedsisirgr2hyl ob206 nddl HIVTAdetiect i on at

290 For. th t t di ent of 15 0.1 %
OO TP 4 kSR St BRT B0 P 3 Teod Bireratire and Bawells 1 o used
at o LC dat a
denot edé%%éﬁ(ﬁﬁiwm%'%é@mvén gfgbgg)gw%%lr’@;osllﬁaorﬁﬂi:e?on% ho For the

HPLC datentenesfdhekitgse i2actian {hiank) iatdeteimibed umr{gﬂﬂfo ahbstaurasn time of

6 mn was useg@ﬁo The retention times determned tw ce, denoted by an
ast er i s¥POMNN qlivdy IsJneasHies 3ing gntenaaunt scintilatign eoues pect ra

?:h%o:rgfqmﬂﬁépeeg %ﬁﬁﬁe§g%wlé E%md%ué% BtUS?H fhetﬁg‘g](ihﬁq}@) separ atl ons,

a gradipmograrh. water / 0.1 % of TFA (el uent A) and aceto nitrile / 0.1%
of TFA (eluent B) was used at a flowrate of 2.4 m/mn. The
Further inhibition constants of compounds according to the invention are
15 shown in Table 1.

The following examples relate to pharmaceutical compositions:

20 Example 3a: Injection vials
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-

25 tions. 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



HPLC-Ms data indicated in Table 1 were obtained using this nmethod. 30
Exanple 2: Inhibition of PDK1 (1 C50) The ki nase assay can be carried
out V&9 20078820kl | fl ashpl ate assay. 35 3.4 nM Hi s6PFPDKEI094/088%1 400 nM
PDKt i de (bi otin-bA-bA- KTFCGTPEYL- -APEVRREPRI LSEEEQEMFRDFDYI ADWC) and 4
pM ATP (with 0.2 pG WD 2007/079826 PCT/ EP2006/ 011411 72 of

33P- ATP/well) are incubated at 30C for 60 mn in a total volune of 50
pl] (50 MM TRIS, 10 MM My acetate, 01% of nercaptoethanol, 0.02% of
Brij 35 Exarhplé 8¢: BSitiopH 7.5) with or w thout test subst ance (5-10 con
5 centrations). The reaction is_stopped. using 25 of 200 mM EDTA

sol u- tA&alution|is prepared fiene J g phan af:F g ingnegient a@cqraws] todh@er at ur e,

The nondheidh. &7SE R NITOm 2 WbhheR 408 o NP AP HAORHL 1 e

@' ng 198 g4 béadionisPUHIGRIe MEBUEAL bF Bidistilled wméﬁurrr@ MS$Ng a
Topcount SCI ntillation counter 10 (PerkinEl nmer, USA). | C50 val ues are

cal cul aacbusteéﬂn@ 8 andRbE saduton @rmadeo@rtarﬂ | and steeuhsedm by iradian
consta ﬂ.f unds ccord(i3 g[ ! t he_invention are 15 shown in
Tabl e 1'°”r é'“sf 8? Wﬁa" 0thg e of 8YE KPR ceut i cal conpositi ons:
20 Exanple 3a: Injection vi als A solution of 100 g of an active

i ngredi ent according to the invention and 5 g of disodium

hydr ogeEpampﬂmadeGimtnﬂent of bidistilled water is adjusted to pH 6.5

0 n rochlorjc acid, sterile filtered, transferre

i oor | a0 g GFdh Skl Marediel drmasng el Eealion Bre AxehBeal ed

under sgg:gldgfpggghgx&ﬁj%rlaggéncE@ﬁgltlbﬁéect| on vial contains 5 ng of
anpl e ;

active ingredi ent uppositories A mxture of 20 g of an
active ingredient according to the invention with 30 100 g of soya
| ecithip and 1400 of cocoa butter is nelted, poured into noulds and
al | owe ¥%"E%%p?:ﬁgéﬁa%upp05|tory contains 20 ng of active

15 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.

20
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.
25
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
30 the active ingredient.

Example 3h: Ampoules
A solution of 1 kg of an active ingredient according to the invention in 60 |

35 of bidistilled water is sterile filtered, transferred into ampoules, lyophilised



i ngredient. 35 WD 2007/079826 PCT/E P2006/ 011411 73 Exanple 3c:
Solution A solution is prepared from1l g of an active ingredient
accordlqg to th invention, 9.38 g of NaH2PO4 2 H20O, 28.48 of

O and 5 0.1 g of benzal koni um chil or PAFEPHOGRB4H of
bldlstllled water. The pHis adjusted to 6.8, and the solution is nade
up to 1 1 and sterilised by irradia- tion. This solution can be used
in the formof eye drops. Exanple 3d: G ntnent 10 500 ng of an active
i ngredient according to the invention are mxed with 99.5 g of

Vasel i nendgickderilg ittone gl $9aieE UngRasisrite genditiens. &@hlasnnouaﬂﬁxt ure of
1 kg of r ) f lactose, 1.2 kg of potato starch,
0.2 kg %ﬁﬁ%h¥§”%ﬂ"8q¥ggé"gﬁeﬁgﬁﬁe5|un1stearate is pressed to give
tablets in a conventional manner in such a way that each tabl et
contains 10 ng of active ingredient. 20 Exanple 3f: Dragees Tablets
age pressed anal ogously to Exanple 5e and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. 25 Exanple 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 ng of 30 the active

i ngredi ent. Exanpl e 3h: Anpoules A solution of 1 kg of an active

i ngredi ent according to the invention in 60 |

10

15

20

25

30

35



35 of bidistilled water is sterile filtered, transferred into

anpoul es, |yophilised WO 2007/079826 PCT/E P2006/ 011411 74 under

st erWPS0EH8326i ons and seal ed under sterile condit PEREP2EEN Ahpoul e
contains 10 ng of active ingredient(s 5 10 15 20 25 30 35 WO
2007/ 079826 PCT/ EP2006/01 1 41 1 75 Patent Clains 1. Conpounds of
the formulal 5 R5" Re RBOR R-Z'z NRR QA~YNN 10 1 4 2"/ X Rr,
RRR... Rinwhich RL R1" R.,,,, RL.,.. RBRR4 R5. R5 . R5... 15 each,
i ndependent |y of one anot her, Patent @laimsA, R6 Ar, OR6, SR6, QAr, SAr,
N(R6) 2, NHAr, Hal, NO2, CN, (CH2)nDOOR6, (CH2)nDOOAr, (CH2)mCON(RS) 2,
(CH2) mMCONAAr, COA, CORE, COAr, S(OnmA, S(O mAr, NACOA, NACQAr,

NASO2A, 1 NASERAUNANAEME fOMHGRAT . 20 NHOON(R6) 2, NHOONHA,  NHCONHAT,
SO2N( R6) 2,

5

Y o T
1 | . xﬂfx R
° g g/ L5

in which

R" R" R" R" R, R, R® R" R”
15 each, independently of one another, denote H, A, R® Ar,
OR®, SR® OAr, SAr, N(R%),, NHAr, Hal, NO,, CN,
(CH2)mCOOR?®, (CH2)mCOOAr, (CH2)mCON(R®),,
(CH2)mCONAAr, COA, COR®, COAr, S(O)mA, S(O)mAr,
NACOA, NACOAr, NASO;A, NASO,Ar, NHCOA, NHCOAT,
NHCON(R®),, NHCONHA, NHCONHAr, SO,N(R®),,
SO,NAAr, M(CH2),N(R%)2, M(CH2).NAR®, M(CH.),NA,,
M(CH2)a(R%n, M(CH2)a(R%)n, M(CH2)a(R®)n, M(CHZ)n(R®)n,
M(CH:).-oxopiperazine, M(CH;),-oxomorpholine, M{CHg),-
oxopyrrolidine, M(CH2)aC(CHa)n(CH2)aN(R®),,
M(CH2)nM(R%),SOmA, M(CH2)aM(R®):SOM(R®),,
M(CH2),M(R®),SOmATr, (CH2)nM(R%)nSOmA,
(CH2)aM(R®)1SOmM(R®),, (CH2)nM(R®),SOmAT, M(CH2),SOmA,
30 M(CH2)rSOmN(R®)RA, M(CH2)2SOmAT, (CH2):SOmA,

(CH2)nSOmM(R®)n, (CH2)nSORAT,

20

25

where two adjacent radicals R", R", R"" or R"" may form a
saturated or unsaturated, five- or six-membered carbo- or

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



SOZNAAr M CH2) nN(R6) 2, M CH2) nNAR6, M CH2) nNA2, M CH2) n( R6) n,
B! o o ) 52 ok o o ne) TR

I\/( CH2) nC( CH3) n( CH2) nN(R6) 2, M CH2}eM R6) nSOr A,

M CH2) nM R6) NSO R6) n, M CH2) nM R6) r SOmAr, ( CH2) nM R6) nSOMA,

(CH2) nM R6) NSO R6) n, (CH2) nM R6) nSOMAr, M CH2) nSOA, 30
CH2) nS R6) nA, CH2) nSOM™A CH2) nSOMA, CH2) nS R6

'(V( CH2))ngﬁglb’r]:\l{g \/\%gr éaé\«%n%%é]mlyr%@ln@aﬁn@tm@f dR(mote%e Omvf)r ??2 ., may

o B e ot oo MR il R, R S80 TIRSRERREBEL,, O o2
anot her, WD 2007/ E@I&Bédw EBQ@@GY A1C tghds,Iin Mﬁc%na%ﬁ;@@ -~

mdependently of one another, denote R6, R6 denotes
NER, N2, SO2, unBeyrienheplaged by anshenSatey andior by an-MHCN& ons, i n

o8 on,one I TN, {BGS: RGeS AN AT P44 L e s
may be replaced bytdnied magisk tgpladtidchy PRE éﬂd&ngﬁmuﬁoanpﬁrdxﬁ:pl aced by
Hal, OH CN, NH2, NHR7, NR72, NO2 or SO, where

or ethyl,
where two radi cal B'agde Eﬁplaflﬁﬁebhbw VI hCNy & Hg, SR o N/ﬁﬁlchC%;HHy are
| i nked, may form S a r at fiV s menber ed
cqbbo- or heter o%?&l @theg dﬁgg—{g}bﬁf’?‘ HW? wei'%reL{w rra@wa?sl% 'm denot es 0,
r 2, A denot estggeitiggiiethe SMoANtRHicArthey aré inkdKhayforhng 1-14 C
atons, in which one or two CH2 groups may be repl aced by an 0 or S

at om and/ or by ansaiMratediad unspttmateddiver- or six-membered carbo- or
heterocycle,
n denotes 0, 1,2, 3,4 or 5,

15 denotes 0, 1 or 2,

3

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 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 one or two CH3 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, CONHz, CONHA,
CONA;, NHCOA, NHCONH,, NHSO,A, CHO, COA, SO2NH;
30 and/or S(O)mA,

Hal denotes F, Cl, Bror |,

X denotes CR', CHR' N, NR' O or 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
an N, NR", O or S group,

Y denotes NR*, O or S,



e,

20 -CH=CH group and/or, in addition, 1-7 H atons nmay be replaced by
Hal , wamehoh@7o4k4 ch one or two CH3 groups may be reppagephobyoifer A
denotes a nono- or bi cyclic aromati ¢ hono- or heterocycle having 1 to
4 N 0 and/or S atons and 5 to 10 sKel eton 25 atons, which may be
unsubstituted or nono-, di- or trisubsti- tuted by carbonyl oxygen,
Hal, A, OH QA NH2 NHA, NA2, NO2, CN, OCN, SCN, COOH, CODA, CONH2,
CONHA,  Z00NAZ, ot ERAHEHEEHICRA®, 6160 5 GilRer SRR il

and/ or S(O) mA, HaI enotes F, d, or'l, X denot es CRl, CGHR, N NR,
0 or S, where at Igeogps ioneack ccgnpulpncﬂ nfﬁmﬁmrmula)banedCB? ot BHRDr nul a |

is CR or CHR and 35 whe furthernpre an 0 or S not bonded

i rectl s o an: NGRS TURhEom AN OrorShsous i potisTiied S e

2007/ 079826 PCT/ El?gaQQ@QQﬁi dbrs ﬂﬁozjgz denotes CR5, CHR5, N, NR5, O or
h

S,5where at |east two groups | conpound of the fornula | are
CR5 or @HR5 and \deantes‘Oth@H%rer abo@idor S group is not bonded

directl 5 to an R5 roup, Q denotes CR5, CHR5, or a
bond, ?\i)l"denot es lﬁ gle s NH, Q}I%@H@t es a single or double bond, and
phar rraceui—_l-cal |y %ﬁgggﬁagﬁﬁr?@b I SouldleHort i ves, solvates and stereo-

10 i somers thereof, inc m xtures théreof in all ratios. 2.
Conpounmchphmmhaegltmally@merptablmaﬁb denvfabives tsolvdtes odaiécAl | 15

R505, R3 0 R
S0 isomers thereof |ncllud|ng mixtures thereof in all ratios.

2. Compounds according to Claim 1 which conform to the formula All

15 R s R 0 R

X
Q Y N N s
I / xx*X R
20 R* Rr? 1
-
RO R All,

inwhich R", R, R", R"",R*, R* R*, R, R®*,R* R* R® Q,X,Yand Z
have the meaning indicated for the formula |, and pharmaceutically accept-
able salts, derivatives, solvates and stereoisomers thereof, including mix-

25 tures thereof in all ratios.

3. Compounds according to Claim 1 or 2 which conform to the formula Alll

RS’ 5 RP 0O R?
30 \<z7( " N ,
VA X R

Z * )\ 2 / )(X

. Y4 X

R R2 o

R R

35

Alll,



L O

L

Z~Z z N11 N fRzQYJ' N X 14 NRIXkX R 20" R RR,,, Al, in which
R Rwbaordsié R2 R" R3, R4, Rs R5", Rs" R6, Q ﬁcf@ﬁfbﬁﬁ/@mhaVe t he
meani ng i ndicated for the fornmula I and pharmaceutical |y accept- able
salts, derivatives, solvates and st®r eoi somers t her eof, including m x-
25 tures thereof in all ratios. 3. Conpounds according to Claim1 or 2
whi ch conformto the fornula Alll R5" RS RO R2, 30 z~zxz NR5 Rz

zY N N finXh " BYART , p1"3:m2WR22 887 3 7R82/ 5 PEF! 11 78 in
2 N Nefin i R IR R SRARSZRETHOTRSRTRI POV gid il TE 1
t he neartiawg thadheamiag irﬂeticatelddof tirenfiorraula |, aind pitemaeeeti¢aliyeddogpiccept -
abl e salts, deri | vat es .and st er eoi somer?dt her eof , . i ncl udi ng

|
m x- 5 t4FesatH EYP 'Y?ﬁ a‘%q?Vaft%% PB4 sterectsgmsgatbrerep E@HQP%’HB“ or nore
of d ai qgreg%gr%f\ﬁ;)%ﬂqaq%formto the formula AIV 105 R302 " R

58 NN RXXR 4R'"~R..,, R

4. Compounds [lacuna] one or more of Claims 1 to 3 which conform to the

formula AIV
10
R® RZ O R?
e /
Rs...\N N N L
PN
Yo NT N T
y [ S
R R™ L
inwhich R", R", R", R"" R*, R*, R*, R* R* R¥ R* R® X Yand Z
have the meaning indicated for the formula |, and pharmaceutically accept-
20 able salts, derivatives, solvates and sterecisomers thereof, including mix-
tures thereof in all ratios.
5. Compounds flacuna] one or more of Claims 1 to 4 which conform to the
formula AV
25
R° O R?
RS N/
N N7 R
A TTK
30 N A
| / /XX R
R* R e
R" Rr"™
inwhich R", R, R" R"™ R*, R*, R* R* R°, R, R” R® X, Yand Z
have the meaning indicated for the formula |, and pharmaceutically accept-
35

able salts, derivatives, solvates and stereoisomers thereof, including mix-

tures thereof in all ratios.



AlV, inwichR RR R' R R RERI R, RR" RS,,, R, X, Yand Z
have“;(pg) %@}g'&@g indicated for the formula I, and W/E@ﬁ@dﬂﬁﬁql |y
accept (9 abl'e salts, derivatives, solvates and stereol soners thereof,
including m x- tures thereof in all?’ratios. 5. Conpounds [|acuna] one
or nore of Clainms 1 to 4 which conformto the formula AV r 25 R3 O

R' s'"/ R<N~INNRMWYNX 301 NXXR | TVtill, RRAV, in
which R,, R", R,,., RL.,,., R, R,,, R3, R4, RS,, RS", R5,., RG,
X, Y and Z have the neaning indicated for the fornmula I, and

phar mac guiGdrabdbunCa8itrding2o dleorsbicSof ARiimYat foV® Sn wiitty fifees and

st ereoi soners thereof, including mx- tures thereof in all ratios. WO
2007107 98disaamt Hes@reted ivgreaterdedail taviep thamoeaaingindioated tordhe or

nor e of [ 1 to 5..in which the radicals not designated in
TR, Rl vihig!

great er meani ng indicated for the 5 fornmula I, but in
which in the sub-formula Aa X denotes CR1 or CHR, 10 in the
sub-fornmul a Ab one of the radicals X denotes N or NR the other three
radi cal én Jelsuferntia Ar CHR, 15 in the sub-fornmula Ac

X denotes CR' or CHR",
10 .
in the sub-formula Ab
one of the radicals X denotes N or NR1,
the other three radicals X  denote CR' or CHR',

15 in the sub-formula Ac

R®  denotes methyl,

in the sub-formula Ad
3
20 R denotes H,
in the sub-formula Ae
R? R* denote H,
25 in the sub-formula Af
Y denotes NR?,
R* denotes H or methyl,

30 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, iso-

butyl, sec-butyl tert-butyl, methoxy, CHals, CF3, OH,
OCH,CH,0H, SCH;CH3s, NHCH3, N(CH3)2, CN, COOH,
COOQOCHs;, SO,0H, OCHals, OCF3;, NHCOA, NHCOAr,

35



R5, denotes nethyl, in the sub-fornmula Ad 20 R3 denotes H, in the
sub-formula Ae R2, R2 denote H, 25 in the sub-fornmula Af Y denotes
NR4, Wb demobes H or nethyl, 30 in the sub-fornul apdg/BrR2006/0R'411 denot e
H, R denotes H, Hal or nethyl, R deppotes H, Hal, nethyl, ethyl,

n- propyl, 2-propyl, butyl, iso- 35 Butyl, sec-butyl tert-butyl,

met hoxy, CHal3, CF3, OH, OCH2CH2OH, SCH2CH3, NHCH3, N(CH3)2, CN,
COOH, COOCH3, SO20H, OCHal 3, OCF3, NHCOA, NHCOAr, WO 2007/079826
PCT/ EP2006/ 011411 NBQ , R CONVHCONHB ONHEENVKEre AeHERPa@nd R6

are H,

cycl opentyl, cyclo hexyl, n-propyl, 2-propyl, ethyl, sec-butyl

or tert-butyl and WHrcydopentyprsiohexy! 3-Ropyk 25rapiteehil.isesxkityl 5

R

i cal s X denot es4y| eind¥Ro ratitaiR® oiohether Wietheash el mitrdgslenot e CRL

o SR |

15 R2r,
nmet hyl ,

10

15

20

25

30

35

Y denotes NR4, R4 denotes H or nethyl, RS, denotes nethyl,
R2, R3 dendiodpnay form afetrafysiopyFrplemngenot es H, Hal or

in the sub-formula Ah

one of the radicals X denotes N or NR',

the other three radicals X  denote CR' or CHR',

Y denotes NR?,

R* denotes 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,OH, SCH;CH3;, NHCH3, N(CHj3)2, CN, COOH,
COOCH3;, SO,0H, OCHalz, OCF3;, NHCOA, NHCOAr,
NHCON(R®),, NHCONHA, NHCONHAr, where A and R® are
H, cyclopentyl, cyclo hexyl, n-propyl, 2-propyl, ethyl, sec-butyl
or tert-butyt and Ar is thiophen-2 or 3-yl, 3,5-dimethylisoxazol-
4-y\, 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.

7. Process for the preparation of compounds of the formula | and physio-
logically acceptable salts, derivatives, solvates and sterecisomers thereof,
characterised in that

a compound of the formuia VIl



r

R ... denotes H, Hal, nethyl, ethyl, n-propyl, 2-propyl, butyl, iso-
20 bufyhbeoraesndutyl tert-butyl, rrethoxy CHa13 CF3PC]QE—|P2DO%.]I—|3QHZO—|
SCH2CH3, NHCH3, N(CH3)2, CN, CIEH COOCH3, SO20H, COCHal 3, OCF3

NHCOA, NHCOAr, NHCON( R6) 2, NHCONHA! NHCONHAr, where A and R6 are H
cycl opentyl, cyclo hexyl, n-propyl, 2-propyl, ethyl, sec-butyl 25 or
tert-butyl and Ar is thiophen-2 or 3-yl, 3,5-dinethylisoxazol- 4-yl,
and two radicals RB otogether with the anmide nitrogen atom may form
a tetrahydropyrr ﬁ+r|ng, 30 and pharmaceutical |y acceptable salts,
derivatives, solvates andr&tereo- isoners thereof, including mxtures
thereof in all rati %g; Process for the preparatlon of conpounds of
the formula | and ys 35 logically acceptable salts, derivatives,

sol vates and s® r%rs#her eof, characterised in that a conpound
ofSthe fornul a VI 079826 PCT/ EP2006/011411 81 .OON R X
X HZNX R .. 5 RRRL Wirl, in which all radicals have the neaning

i ndi cated above, is react ed wlh a conmpound of the formula VIl 10 R3
O X CH3 i, Ni?dh & radibis Wavd tRe meaning indicated above, is reacted with a

compound of the formula VIl
3

10 R® QO
P
P
N Cl

i
15 CH,§ VI,
in which all radicals have the meanings indicated above, to give a com-
pound of the formula VI
20 CH,
°y-0 O—-N;O .

N S
>\ _ H X%X R'
25 N
o L

Vi,

30 which is reduced to a compound of the formula V

35



in which all radicals have the neanings indicated above, to give a
com pound of the formula VI 20CH3 O 3 ORONR N 't ~ 25 HXR

\?\}) 56@%%’8?28%6 PSO which is reduced to a conpound ﬁ,t(éfppwggﬂwha vV 35

CT/ EP2006/ 011411 82 CH3 O R3 H2 HL X ~
R N SRL,... X~<1 RX CH3 V, 10 %hich is then saponified in the
next step to a conpound of the formula IV ORS OHH2NR V X 15 NH
XR SSNR....... CH3 1V 20 which is cyclised further to a
di azepi none of the formula ”ICH

3

10

15

20 which is cyclised further to a diazepinone of the formula [l

0
R N .
S
25 N 4 X
>~N N /X R'
H
s Yo
\ R
CH, i

which, after an increase in the reactivity of the thioether, for example by

30 oxidation to a sulfone, is substituted by a compound of the formula Ii

35



RBOHXR N25 R SNHR X\ V, R CH3 IIl which, after an increase in
the reactivity of the thioether, for exanple by 30 oxidation to a

sul f ' stituted by a conpound of the formnul

007 BT B Loo006) 012411 aa Re 5 Rey. Cpor vtV o
giving a conpound of the formula IB¥310 RS RS RO RZ/lz NNNR' Q"-~Y

NX14 HXR 15 RRIb whichis finally, if the radicals R2', R2,,
have a neaning other than H, con- verted into a conpound of t he

formula |, and a base or agid of the formula | is optionally
converted i nto one of i tsRsaI t R% 20 8. Conpounds according to one or
nore of Clains 1 to 6 and/ ysio- logically acceptable salts,
derivatives, solvates and @oi soners thereof,
R >~
Z -~
Q7 Yy
5 |4
R™
giving a compound of the formula Ib
5 , 30
10 R r R ’
z
> /k = 7 x
Q Y N N AN
l, H X R
™ 1

15 ROR Ib
which is finally, if the radicals R*, R® have a meaning other than H, con-
verted into a compound of the formula |, and a base or acid of the formula
| is optionally converted into one of its salts.

20
8. Compounds according to one or more of Claims 1 to 6 and/or physio-
logically acceptable salts, derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, as medicaments.

25 9. Medicaments comprising at least one compound according to one or
more of Claims 1 to 6 and/or physiologically acceptable salts, derivatives,
solvates and sterecisomers thereof, including mixtures thereof in all ratios,
and optionally excipients and/or adjuvants.

30

10. Medicaments comprising at least one compound according to one or
more of Claims 1 to 6 and/or physiologically acceptable salts, derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,

35 and at ieast one further medicament active ingredient.



including m xtures thereof in all ratios, as nmedi canents. 25 9.

Medi canents conprising at | east one conpound accordi n&lpto one or nore
of VMIAYO9%28 6 and/ or physiol ogical |y accept abl e PEAEPI0SGEH Y 4t ves,

sol vates and stereoi sonmers thereofgs including m xtures thereof in all
ratios, and optionally excipients and/or adjuvants. 30 10.
Medi canents conprising at | east one conpound according to one or nore

of Claing 1 tg.6 and/or physiologically acceptable salts, derivatives,
sol vat eb1.angt 8@ copsisting o separade packsief udi ng i xtures thereof in all

rati os, 35 - | j Loareadi ent. WO
2007/ 0798266";%#@%5"6‘%2%?%?‘1{y@éﬂﬁfyﬁgg‘%&?ﬁﬁé t‘gghé:égt”:‘ﬂ% fg? separ at e
packs of a) aDlairht ectoi & andiop physiofogicatlyraeespthbke saltslidegivhtivesie or nore
of Cains 1 to 6 and/or physi ol ogi cally acceptable salts, .

dﬁri vatives, Soivalgppadsieraeisamensdbeanieinsluding esturesdbeiRAfiy i xt ur es
thereof in a%ll reﬁi%%i 984 and b) an effective anmount of a further

medi canent active Thgredient. 12. Conpounds according to one or nore

of Cains Ilb}an effectivepimysunt oh furllieranblivaneneptil mgsedibst.
derivatives, solvates and stereoisoners thereof, including m xtures
thereof in all ratios, as activators or inhibitors of kinases, in

e ]S SRR MRS oh TR G S0 PR T

I'0g1 - cal Ty accept abl atives,

of ~Cl ai &

si?vat ecalyrstceptaigeisatsviarivaties € Golvaté® ahd dtergoioniars eisericbér eof in al |
ratios, as jnhibitors of the serine/threonine kinase PDKlL. 20 14. Use
of conpBGhdingEvEHEsi§erarfimall satior@s antivaioss g inhibitpre of kinases.

physi ol g ﬁ‘ﬁ&lhléﬁ{%&ﬁﬂ%imﬁe _al ts, derivatives, solvates and

st er eoi somers ereof, 1nclfuding mxtures thereof in all ratios, for

the preparation of a nedicanent for the prophylaxis or treatnent of

di seases_in which inhibition ] ) .
15 13. Compounds according to one or more of Claims 1 to 6 and physiologi-

cally acceptable salts, derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, as inhibitors of the serine/threonine
kinase PDK1.
20
14. Use of compounds according to one or more of Claims 1 to 6 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
25 of the serine/threonine kinase PDK1results in an improvement in the clini-

cal picture.

15. Use of compounds according to one or more of Claims 1 to 6 and/or
30 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 cancer, tumour growth,
tumour angiogenesis, arteriosclerosis, diabetic retinopathy and inflamma-

35 tory diseases.



25 of the serine/threonine kinase PDK1 results in an inprovenent in

t he | s @ pi cture. 15. Use of conpounds accor g@j NEpr nore
of ?iirégmiﬁ 3 6 and/or 30 physi ol ogically accept g%lquﬁszgq@s,
derivatives, solvates and stereois8mers thereof, including mxtures
thereof in all ratios, for the preparation of a nedicanent for the
prophyl axis or treatnent of cancer, tunmour growth, tunour

angi ogepgsi eriosclerosis.. di tic reti at ipflamma- 35
Fory ai dBashe SesrapBaiaasteth R arhE At GRS, 86 ehfler;
conpoungry#£6egicdllp Gcteptabr: SditsTdefivatives, abNBtek A StepdisicOmers

physi ol ogi cal 'y acceptable salts, derivatives, solvates and

st er eoi Y@eek induding snixtures theseelinalkatioesfor e peparaticn faati os, for

h ' i f | axi f
boeact N En (o e alBRtRRET 8! wemat BB Eafees lostalsr) Ting”
cancer , cangers BBlotedtal darlcensriaNcelt Ring dBHdEY hcéh-8alioem 1ang cagnal - cel |

carci noma, glioblastoma and endo- netrial carcinoma. 10 1 15 20 25
30 35 cer, multiple myeloma and renal-cell carcinoma, glioblastoma and endo-

metrial carcinoma.
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