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5 This i nvenbemnssel ates to pyrimdine derivatives, theipcTmroesotisen as
well as their wuse as nedications for treating various diseases. The Chks
(checkpoi nt ki nases) Akts (protein kinases B) and Pdks to
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especi al | y advant ageous tar getpﬁg;ﬁ,gdé@ti@gygbgﬁfgant of small inhibitory
nol ecul es. Akts and Pdks may be involved in common signal transduction

pat hways. Preferential inhibitors of the Chks and Akts and/or Pdks,
particularly of Pdkl can be used f treating cancer or 15 other diseases
t hat cause disruptions of cell pr oﬂ??%‘fré? 0. Pyrim di nes and anal ogs are
al ready described as active ingredients, such as, for exanple, the

2-ani lino-pyrimdines as fungicides (DE-A- 4029650) or substituted

pyri m di nelhieinventiongelates te rpyamlqhgemnwatl@ dheir prodition ey iedrag thair

di seases 20 (V\D 9 t he nost varied pyrimdine
derivati ve¥®d S/éc?i?ﬁ%i%f t%a 'SBngﬁﬂ%g S%%ml | i no)-pyrimdine derivatives
(WD 00/12486), 2-am no-4-substituted pyrimdines (WO 01/14375), purines

(WD 99/02162), 5-cyano-pyrim di nes (WD 02/04429), anili nogi/rl m d| nes (WO
00/ 12486) Hel Chkeydebggkimind, Niaasrs)hy 1A ndpiodeiBxykingsesni Bi nasd (
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in physiole@ aatheasegwhiiorasfithe odilsgaieand! thueds amgesgenially advaThageaous
| i gand/ r ecept or Séwst ens include the Vascul ar Endot heli al ovvt h Fa t

(VEGF) andafaet fan %BBY%PPWeOhﬁbfn\aﬂdﬂ'P'PE%W rglegHigs: fkls apd Edksdnay
VEGH rece%%l&ﬁ%'%n‘ﬁﬂ ns ngrrélwé??gn#gtllééﬂs 'E)?.ftﬁv%&’ s 'Pref %F?iBH'J)r'snoi{ EH@ and

epi dermal gro factor ogy fam he menbers of the
two fam | i @skoand Aképamd/ot ?dbsmwﬂ@lar&ecaﬁ’dﬂecarebelueedwtpeatumgrodny,eoor

endot helial cel]s. The VEG- r tor cI udes FItl WO 2004/ 048343
PCT/ EP21119t5eY gpeaseut t§aus‘? RP? '#E[Pi TeEBION VEGF- R2), and Flt4
(VEG- R3). These receptors are recogni zed by nenbers of the VEG-rel ated
grom h factors in that the ligands of FItl are VEG- and placenta growth
fact or (Pl BF)midivesr avad afrblogs KDRabeady desEed asEa@stive iagtedi&@ s[uchamd fohe

| i gands of FIt4 are
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pynmldme derivatives for treating neurological or neurodegenerative diseases

20 (WO 99/19305). As CDK-inhibitors, the most varied pyrimidine derivatives are
described, for example bis(anilino)-pyrimidine derivatives (WO 00/12486),
2-amino-4-substituted pyrimidines (WO 01/14375), purines (WO 99/02162),
5-cyano-pyrimidines (WO 02/04429), anilinopyrimidines (WO 00/12486) and
2-hydroxy-3-N,N-dimethylaminopropoxy-pyrimidines (WO 00/39101).

25
Protein ligands and receptor tyrosine kinases that specifically regulate
endothelial cell function are substantially involved in physiological as well as in
disease-related angiogenesis. These ligand/receptor systems include the
Vascular Endothelial Growth Factor (VEGF) and the Angiopoietin (Ang) families,

30 and their receptors, the VEGF receptor family and the tyrosine kinase with
immunoglobulin-like and epidermal growth factor homology domains (Tie)
family. The members of the two families of receptor tyrosine kinases are

expressed primarily on endothelial cells. The VEGF receptor family includes Flt1



specific receptor tyrosine kinases is represented by Tiel and Tie2 (al so
kown as Tek). Wiereas Tiel renmains an orphan receptor, three secreted

gl ycopr otwonooddsgaads of Tie2, Angl, Ang2, and Ang3/ Angécirapeodd@esnss

di scovered (Davis et at., Cell 87, 1161-1169, 1996; Misonpierre et al.
Sci ence 277, 55-60, 1997; 1o Val enzuel a-2t al, Proc. Natl. Acad. Sci. USA
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subst ances that. are ri hed here are 20 nore effectiv t he
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has now been found that the novel co unds of general fornmul A HN
B N N\ MgradsRf TA62,(Ahg1] AngRi ahdvih@dnga4es4sbeen/diranessd (34vis et- 3 A

o 1B 10 each Gaseqh ISRRIIRR! LKAl \olic, Aot hen KeRLSSEDl £YANG. oo MRbgRCN

hydr ogen,
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-NR - (CO) - NR6R9, -S02- NHRB -O(CO-R5 or -O(CO-CL.6-al kyl -

15 The object of this invention is to provide compounds that are inhibitors of cell
cycle dependent kinases, in particular Chk, Akt, Pdk, CDK (cyclin dependent
kinases) and/or angiogenesis related kinases, in particular VEGF-R (vascular
endothelial growth factor receptor) kinases which have better properties than the
inhibitors that are already known. The substances that are described here are

20 more effective, since they already inhibit in the nanomolar range and can be
distinguished from other already known Cdk-inhibitors such as, e.g., olomoucine

and roscovitine.
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X represents an oxygen atomor the group -NH or -NR3R4, R represents
hydr ogen, hal ogen, hydroxynethyl, Cl.6-alkyl, cyano or the group - COOH,
- COO i so-woapyo4834BlO2, - NH- (CO - (CH2)2 15 COON or PCT/EP2003/013443

-NH- (CO) - (CH2) 2- COO- C1. 6- al kyl , whereby the Cl.6-al kyl can optionally be
substituted in one or nore places, in tte same way or differently with

nal ogen, % 428" een) o lMILOReRIRbeh e e Mo EPheEkbn e arp Ol k!

optional | titut&d 4 one or
differently with cyahel,ogbudhyada’y)gear Wdroh@t@yb@rbhle gr@Bp@NOz, —NH, -
het erocycl oal kyl ring, whi,ch can optignal b?/gbe I nter rM% éléyone or nore

nitrogen atoms, or sDFSE t wretVNRiRe -HiGuprhysiespal HxRéko;
-NH (CO) - S- Cl. 6-al k €S Re CO H,
N R, -NH("équSECH*z‘% EBWQRHW (N %%Hf‘“‘*’( )

- (CO) - Nst CL. 6-al kyl , -CW-ZNR /@emm@;mmmawm@g&HM Q00O

HANH * H-NHZ ONHOFF 2" ‘\I
~-NO OOHN OO Prempg- -methyl- 1H—pyrazoo

or represent Cq.s-alkyl optionally substituted in one or more

%yINHON HH OOIAd HNFlz

places, the same way or differently with halogen, hydroxy, cyano
or with the group -COOR® , -CONR®R®, -NH,, -NH-SO,-CH3, -

10 NR®R®, -NH-(CO)-R®, -NR”-(CO)-NR°R?, -SO2-NHR?, -0O-(CO)-R®
or -O-(CO)-Cs-alkyl-R®,

X represents an oxygen atom or the group —NH- or -NR°R?,
R' represents hydrogen, halogen, hydroxymethyl, C4¢-alkyl, cyano or
the group —COOH, -COO-iso-propyl, -NO;, -NH-(CO)-(CH2).-

15 COOH or -NH-(CO)-(CH,),-COO-C, ¢-alkyl, whereby the C.¢-alkyl
can optionally be substituted in one or more places, in the same
way or differently with halogen,

R? represents hydrogen or the group —NH-(CO)-aryl or C,.s-alkyl
optionally substituted in one or more places, the same way or

20 differently with cyano, hydroxy, aryl, heteroaryl, Cs¢-
heterocycloalkylring, which can optionally be interrupted with one
or more nitrogen atoms, or substituted with the group ~NR®R?, -
NH-(CO)-NR®R®, -NH-(C0)-S-C¢-alkyl, -NH-(CS)-NR®R®, -NH-
(CO)O-CHa-phenyl, -NH-(CO)H, -NH(CO)-R®, -NH(CO)-OR?, -

25 (CO)-NH-NH;, -(CO)-NH-CH,-(CO)-NH,, -(CO)-NH-C4.¢-alkyl -
COOH,



HOoOoN H, OHOO OHor OO *-NHNH whereby the aryl or the

het eroaryl can optionally be substituted in one or nore places, the sane
or differwot2bys/oasiss hal ogen hydroxy, Cl -al kyl, -NH2, pcHEPeEIG) 13- NH2,

-N®2, -(CO-C(CH2)-C2H5, - COOC(CH3) 3, or represents C3-al kinyl,

VO 2004/ 048343 PCT/ EP2003/013443 !5 R34and R4 in each case i ndependent | y
of one anot her represent hy ogen or Cl_6-alkyl optionally substituted in

one or nore places, the way or dlff re’dly with hydroxy, phenyl or
hydr oxyphenyl , or s* gethen . 6-heterocycl oal kyl ri ng
cont ai ning at | east oqq |trogén atom nd pti |1y can be interrupted by

one or nore oxygen and/or sul fur atom; and7or can be interrupted by one or
nore -(CO- groups in the@ing and/or optioRally can contain one or nore
possi bl e doubl e bonds in tlhe g, whereby the £3-6 10 heterocycl oal kyl ring
can optionally be substipit with Cl_6- yY,. ~C _6-al kyl -COCH or

C -6-al kyl-NH2, R represtnts hydrogen, §~16- |, Cl_6-al koxy,

C2. 6- al kenyl, C3-6- cycl oal kytri ng;, aryH he oaryl, the group -(CO -NH2
or C3.6- heterocycloal kylring that can optionally be interrupted with one
or is nore nitrogen and/offj oxygen and/or sul fur atonms and/or can be

interrupted by one or AD ) - groups iy the ring and/or optionally can
contain one or nore possybl e\do bl(xj bomi?\l Wd, ring
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whereby the aryl or the heteroaryl can optionally be substituted in

one or more places, the same or differently with halogen, hydroxy,

Cis-alkyl, -NH;, -NH-(CO)-CH,-NH;, -NO,, —(CO)-C(CH>)-C2Hs, -
5 COOR®, -COOC(CHa)s,

or represents Cs-alkinyl,



and Cl1_6-al kyl, C2.6-al kenyl, C3.6-cycloal kylring, C3-6 20

het erocycl oal kyl ri ng defi ned above, aryl or heteroaryl can optionally be
subst i t utwod 200w@s®30r nore pl aces, the sane way or dif Perampdog/ovssih

hal ogen, hydroxy, C7.6-alkyl, Cl _6-al koxy, C3-6- cycloal kyl,

C3. 6- het erocycl oal kyl ri ng defined abovep-aryl, heteroaryl or with the

O R o B eoe MR e el Bloin B2 )

- S02- NR8R9, wher eby @k ylalkyl apt:én&?rsmtumwid gn@@rmetplawsame Samige oOr
nore places, the sane way or differently w th hal ogen, droxy, G - 6-

al kyl or Cy6-al koxy, Way OR@'fo!QF\@%WHMWQFOW« BhryY! ord:yde;ow or phenyl ,
whereby C, . 6-al kyl %/ optionally be substituted with C3-6-

het erocycl oal kyl ring that can optionally be interrupted with one or nore
ni trogen apdiopR'oxygtygettnet formsuCs, &heﬁéromlmiwmng @antdnang\@t 04 0Né8343
PCT/ EP2003/ 013443 -6_interrupted by one or - groups in the ring
and/ or optional |y cBi¥O9§RtHPH QﬂféOBtr'OWﬁWé%‘&%I"(S?'éu%gﬁ?yeo%ﬁﬂg‘qfﬁ t he

| ndapendent |y of one s bt sithuceiBiE anaor ESR be RgtpRAFy 683 ) ey

g- g C?/El oa: kylcs grymc?e —lmsole)r gl nmthe:lheg agdm:mpﬂbaally\bam ebytalmggeal kyl ,

subst | tuted | n one. ot e ngssiblEsdoutle hoRHS AYE ring Ghe@Byre Luely i ¢ h

hal oge het er oaryl , the group
"ooor, NG, - NRSKO) h%?é%"a@kﬁ? %K%yongﬁpg@égb%%ﬁ%@g@% s i als

can opti onal | y be i eralkyHGEAOW ohCoselkgl-Nhr e nitrogen and/ or oxygen

and/or sulfyr atons _and/or, can be interrupt one .or re groups

inis the Rng and/ oFleﬁ??Btﬁ;MdPQ%[h érﬂ'gﬁ Eérﬁ 'Eﬂxyngr?é’ag%s“%', 3é5 doubl e

bonds in the ring, 06ycl3§lk9ﬁ'i‘ﬁgR8ry'l méﬂaafylfwer@r@u& Nl-ﬁb&CtYﬁ oal kyl ring
al

contai ning at |east ohe nitrogen atom and option e interrupted by
one or nore 20 oxygehetardtyrioalkylfing thatoan @mmn@ilybannt@erumcbwrtbmrby one

or nmore -(CO- gr Ou?ﬁor'ennlttrggeerg ahdiof rc‘;%g%n QRE/oPBlr, Y a SRS SSEHAESN BaS

interrupted by one or more —(CO)- groups in the ring and/or ”

optionally can contain one or more possible double bonds in the
ring
and C.¢-alkyl, Cos-alkenyl, C;.s-cycloalkylring, Cs.-

20 heterocycloalkylring defined above, aryl or heteroaryl can
optionally be substituted in one or more places, the same way or
differently with halogen, hydroxy, C_s-alkyl, C1.6-alkoxy, Cz¢-
cycloalkyl, Cs.s-heterocycloalkylring defined above, aryl, heteroaryl
or with the group —NR®R®, —=NO,, -NR’-(CO)-R®, -NH(CO)-C1.6-

25 alkyl-NH-(CO)-C.g-alkyl, -NR”-(CO)-NR®R?, -CO-CHjs, -COOH, -
CO-NR®R?®, -SO,-aryl, -SH, -S-C6-alkyl, -SO.-NR°R®,
whereby aryl itself can optionally be substituted in one or more
places, the same way or differently with halogen, hydroxy, Cy.¢-
alkyl or Cq¢-alkoxy,

30 R° represents Cqg-alkyl, Cz.s-alkenyl or phenyl,
whereby C4.¢-alkyl may optionally be substituted with Cz.6-
heterocycloalkylring that can optionally be interrupted with one or

more nitrogen and/or oxygen and/or sulfur atoms and/or can be



or nore possible double bonds in the ring, whereby the C3.6-

het erocycl oal kyl ring can optionally be substituted in one or nore places,
t he sane wleyoowossdsBf erently with hydroxy or the group PETMRZ083/013443
-NH( CO - R5, hydroxy-Cl -al kyl or -COOH and Ri o represents -S02-aryl,

- SO2- heteroaryl or -S02-NH2 or -S02-C1.-6- alkyl, whereby the aryl can be

substituted with t f o ereby if X
represents - NR3R4 tﬁgﬁe %i%‘g)gg o\re%t& régfees@né[) §r8%§ ant\ﬁueﬁfg ar?’é)/ }éwr]eby if A
and B represent hydrcgq@han%céﬁr@ba@ae@baed\dhho@mbd%lerdwb@saams @lthe- al kyl ,
WO 2004/ 048343 PCT/ EP2003/ 013443 -7 then Rl represents

- NH- ( CO) - CH( NH2) - ( CHIY®- COOH or - NH- ( CO) - CH( NH2) - ( CH2) 2- COOC2H5,  wher eby

if A repreg ent s- (CO) 9&@:—65 resents hydrogen, X represents
oxygen, Rl repr esent's otée)El“/(ljlr)()geﬁ)&)f C1F§2£IE@ resents C3-al kinyl, whereby if
p y y

A T epr esenREor RTO) - Oﬁ%}d@hcnfasbyddémhd@tly@moﬁeemcﬁhérympngwnt hdrageer esent s
-NH, Rl represents - t hen represents C3-al Iqi%l whereby if A

represents -(CO) - 16'2&% ers- %?%{@S@ﬁygoé%yb@ﬂ/ elt%rﬁﬁééé’ﬁme hal ogen,
R2 represents Oil:s‘éﬂ]m}él r@nd B represenst -NH2, -NHCZHACH, -N(CQ2HAQH) 2, -
NH- ( CO) - CH2- O( CO) ereby if A represents -(CO) OCH3, then X represents

-NH-, R represents hhtehgrC, FRatkyle s estkers -CilbeyabHkylmand oo hgteraany! B
represenst hydrogen -NH2, whereby if A r& presents - NHSOR2- , then B
represents hydrogen,©30 PBW'@&Q%SQW!MG In PRB OF LRPEPLIAREE JBe FAHIIWRY

represents - C2H4- i |, 20
t hen X?(?epresents l\ﬂra&I %wwg{)’r?%é %@ﬁéﬁ@qﬂeﬁg?'@x §293I"§)9(ypr0py
i ndependent |y of onehydrokyn€n 6¥am)qwnhetgneu;gF6mDHNeﬂﬂ®f NRIR’(-O0C16F3,

whereby if Rl represe E SZI haI & ﬁf' S . - NH-é ﬁrﬁ' ents hydrogen
and R2 r epr esents c1aiy! ‘R’y‘f" Ao<rs yliiggcan ?8 o represents
- NH(CO) - G6- cycl oal kinterhigted with one or more nltrogen and/or oxygen and/or sulfur

atoms and/or can be interrupted by one or more —(CO)- groups in

15 the ring and/or optionally can contain one or more possible double
bonds in the ring,
or

R®and R® together form a Cs.s-heterocycloalkylring containing at least one

nitrogen atom and optionally can be interrupted by one or more

20 oxygen and/or sulfur atoms and/or can be interrupted by one or
more —(CO)- groups in the ring and/or optionally can contain one
or more possible double bonds in the ring, whereby the C;-
heterocycloalkyiring can optionally be substituted in one or more

places, the same way or differently with hydroxy or the group —

25 NR®R®, -NH(CO)-R®, hydroxy-C-alkyl or -COOH and
R' represents —SO,-aryl, ~SO,-heteroaryl or -SO,-NH; or -SO,-C1.6-
alkyl,

whereby the aryl can be substituted with -C4.s-alkyl,
with the following provisos:
30 whereby if X represents -NR’R* then R? does not represent a substituent,
whereby if A and B represent hydrogen, X represents —-NH- and R?

represents Cg-alkyl,



whereby if R represents halogen, X represents -NH, B represents -S CH3
and R2 represents imdazolyl, then A represents the group O N O 30 as well
as all realetedissnsopes, di astereoners, enantioners, solpcaiEPso3/opxlsy mor phs
or pharmaceutically acceptable salts thereof are capable of WD 2004/ 048343
PCT/ EP2003/ 013443 -8 inhibiting kinases’which are involved in the

regul ation of the cel ¢l NTTR éi%m Ao Pe | Qfiy_Cdks as
wel | as angi ogenesi sﬂlr‘ee §t é%’rl?lg%g{sseg},ﬁ a?bl)i cu arZQ%VEg- g%qgsgg 5 A nore
det ai | ed expl anati on (6O){Cd(NH2)EHYLEAOCLHg cl ai ns and the description is
given in the fo|l ow ng: As used el e singular, forns "a", "and", and
Ther | nol (HRETBbG a1 TohraeRpat-{PECLHhor i ont BuiedirTomay s, X

ot herw se- For exanpl <8 &O&Rﬁé dR' r&dekents alb§erpne or nore of such
conmpounds, while "therggrr?f;%rr‘re" I CPUdeéé\% parr]tsi cu{)g? ‘enzyne as wel | as other

fam |y menbers and edervB eepresentsr@palkigylknown to those skilled in the
art. Preferred aspects, of the pr t jJ.nvention are,describ in the
o . A niiereBlie: ait A errearaRa Lo QF it iRy B S8 et Rl apRE X s
given in the follow pgprebentsAlMML R epreddfigdNQ),, each case as a
straight-chain or brancheq al kyl radical, such as, for exanple, nethyl,

ethyl, propyl, isoprdpsn R beprgsentssGpatkinyl, sec-butyl, tert-butyl, pentyl,

i sopentyl, hex hept yl . octyl, Y, d decyl. 20 "Al koxy" is defined in
each case a"gh%{%bh ai d]fttﬁx-r%?ﬁ?'ﬁxﬁ_(@gj;h@ﬁg@j al koxy radical, such as, for
exanpl e,p net hyl oxy, ehdy XarepresehedPikRion, R'SepreuantoKAlogBH! RF f¥presents

i sobut yl oxy, sec-butyl ox ert-butyl oxy, pentyl oxy, isopentyloxy, or

hexyl oxy. "Hydroxy- /szai%i’m'l ard Baepresensh-Nideh-NideeHd3Ha—N{CAlgHt)achai n or
branched al koxy 25 r ggli, _(S4C r exanpl e, nethyl oxy, ethyl oxy,
propyl oxy, i sopropyl %?éb&ﬁ? @)@6)9 dbut yl oxy, sec-butyl oxy,

tert-butyl qmuerepzntylimyeprbsgﬁgn.t(yj(})x@(}g,r hexyl oxy is substituted one or
more times with hydroxy. "Alkylthio" is defined in each case as a

strai ght-chain or br dhem&derresanthirii-odi eepresents halegeu R represeispl e,
met hyl t]ty o, ethylthi %L&*@Tr‘ ‘.y‘;oi,gwég‘“d;/?fﬁffr%%étma@ﬁ?@ﬁ ),N“Lbhl 0, 1sobutyl t\rxoo,

sec-butylthio, tert-Db ent I'SO hi o”’or hexyl t hi o.
2004/ 04834 3nvRErebizP20G13A BdSré4ants--NHEPSIOMY, kyl " i s defined in general as

monocyelic al kyl ri m‘%ﬁén ISBUr%Brgssen(t:g ﬁlygr%rggplyg(’represents ~NH-, R’ represents
halogen and R? represents -C,Hs-imidazolyl,
whereby if R represents -COO-iso-propyl,
20 then X represents -NH- and R? represents C3-alkinyl and A or B
independently of one another represent the group —~NO, or —-NH-
(CO)-CF3,
whereby if R’ represents halogen, X represents —NH-, B represents
hydrogen and R? represents Cq.g-alkyl substituted with —NH,,
25 then A represents —~NH-(CO)-Cs-cycloalkyl-NHo,
whereby if R' represents halogen, X represents —NH-, B represents —S-CHj;
and R? represents imidazolyl,
then A represents the group

“
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30 as well as all related isotopes, diastereomers, enantiomers, solvates,

polymorphs or pharmaceutically acceptable salts thereof are capable of



cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl or
cycl odecyl, but also bicyclic rings or tricyclic rings such as, for

exanpl e, worbewnyis3 adamantanyl, etc. 5 The ring syst ersT/EPR00SHITIN3
optionally one or nore possible double bonds can be contained in the ring,
are defined as, for exanple, cycloal kengls, such as cycl opropenyl,

cycl obut enyl , cycl opentenyl, cycl ghexenyl, or, cycl Qheptenyl wher e t he
| i nkage caRhpiNGKIPpERs ngghb‘t‘f?H"ch"?ql@ %@J@BH'%H&?Q‘H‘% C?@%Vﬂ@ B?&'&P 10
bonds. If R i%%' q had i e

i ndependen lflég%t’ gﬁgégﬁg{cﬁe@?@?%ﬁgfﬂgrg or g%é&@%%yclaﬁﬁkg?ﬁﬁlﬁy
whi ch opti VBE@HA-R kimasdse interrupted by one or nore heteroatons, such as

nitrogen atons, oxygen atons 15 and/or sul fur atonms, and/or can be
interrupted by one or nore -(CO- groups in the ring and/or optionally one

or nor e poﬁ%%e%e HEY xPaRdtorr8NthRYe RO LA RtHE Clainiteand fitb dBsoMpreh.is t he

above- nenti one Inftions are also intended to include heteroaryl
radi cal or givehdn theyfollowingyl and het erocycl oal kenyl. In terms of this
invention interrupted can nmean either that the heteroatons in addition to
the 20 carbon atons formthe ring or that the heteroatons are substitutes

for one Orﬁﬁrﬁﬁr&ﬁi REF? e sfifular foAN8TaN “and” dedd Mee” iftieds plras freféfents
c

fluori ne, | orine, brom neor iodine. 25 The "al kenyl" substituents in
each case ankesstthaicghtext clganlyslictatesrethedvisen&osgyampieraceampund’ raters

follow ng radicals are reant: vinyl r P .

ot - 5 ahS 1 1§ N8R it FFo8 BBl SRET tie) pnafth@PERIGaeE a particular

2- et hyl - péﬂE‘Yrﬁe% welllas othefgamily Thémbels and eduivalénts -themof Jsyknovet o nyl
prop-1-in-1-yl, but-1-in-1-yl, but-2-in-1-yl, but-3-en-1-yl, and allyl. 30
"Al kinyl " thosgeskilledhinithe@dbh case as a straight-chain or branched al ki nyl
radical th

fol |l owi ng ?’téﬁffeg%&ggc%f?t%-gﬁwb%%ﬁ g%\éﬁ'ﬁoé(ﬁ# r %B‘?‘g%ﬁ%wﬁ’g ﬁéﬁﬁr%ned:

acetyl ene, detfiRtexptaniation o herteBmyluseli i the tlainds isl givéruin-the ifollodvigg:,
but-2-in-1-yl, but-1-in-3-yl, etc. The "aryl" radical in each case
conpri dés 3-16 carbon atons and in each case 5 can be benzocondensed. For

exanple, th nG j X -W_ ; t.ad yl,
tropyl, cycﬁ%@cﬁ%gfeﬁﬁ%mlé% eﬁy e, sﬁgpﬂﬁ I, azITJIOg%S;% %%Ppﬂgﬂs/r?dkfa lI %E)}r%gnyl ,
ant hr acenylas, efoe. eddmple, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

tert-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyl and decyl.

20 “Alkoxy” is defined in each case as a straight-chain or branched alkoxy radical,
such as, for example, methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy,
isobutyloxy, sec-butyloxy, tert-butyloxy, pentyloxy, isopentyloxy, or hexyloxy.

“Hydroxy-Alkoxy” is defined in each case as a straight-chain or branched alkoxy

25 radical, such as, for example, methyloxy, ethyloxy, propyloxy, isopropyloxy,
butyloxy, isobutyloxy, sec-butyloxy, tert-butyloxy, pentyloxy, isopentyloxy, or
hexyloxy is substituted one or more times with hydroxy.

“Alkylthio” is defined in each case as a straight-chain or branched alkyithio radical,
30 such as, for example, methylthio, ethylthio, propylthio, isopropylthio, butylthio,
isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentylthio or hexylthio.



The "heteroaryl” radical in each case conprises 3-16 ring atons, and
instead of the carbon can contain one or nore heteroatons that are the
sane or dwoOfessans343 such as oxygen, nitrogen or sul fur, pcu/EPb@3nizags and
can be nmonocyclic, bicyclic, or tricyclic and in addition in each case can
be benzocondensed. 15 For exanple, ther&-can be nentioned: Thienyl,

furanyl, p » QX | . 1820, i m | I L] oy ol yl,
i sot hi azol &){C?Aoéxﬂgyéi fagz%eté pé%ﬁ%lﬁ%’hﬂo&%ﬁ%@k%rfngg%'g_ﬁégn edr@)f)}éaﬁ Y
deri vati vesydidtsutgpf cycldpestyh ayslohexg, , cheoleityl; aytloobighz alybliosionyl or
benzoxazol yl , benzi m dazol yl, indazolyl, indolyl, isoindolyl, etc.; or
pyridyl, pG¥alereayhaut alse bigydic Apgs opincyelic nngs sueyaswier e@%ple, BREPFBYZ 0
derivati Veﬁdérﬁgﬁ%fyl elwch as, e.g., quinolyl, isoquinolyl, etc., or

ol Izriyl;

azocinyl, “in , purinyl, etc. and benzo derivatives thereof; or
qui nolisnyl, isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl,

gui noxal i nyl , naphthyridinyl, pteridjnyl, 25 carbazo]yl, acridinyl,
phenazi nyl ),fhﬁH@S&W%%n‘?lwh'%é’ﬁﬂ%ﬁéﬁyﬁ%? OR AN G PR $I0 £ Rpnds gap be

" Het er ocyclagbifdy’ ﬁttﬁgdﬁp@,ﬁ@meﬁn@w ab 6 'RBmpke TBydISSRer s, O sGEH DAY

atons, whirch can optiona e 1 nterrupt one or ni trogen

and/ or oxyggaioprdpenyld/ oyclshbiitenyl, atynispeteitydr cyiohexenylt eor upyadhépteoyle or

nore -(CO- graou in.the ri and/ or tjonally, c ontai n,one or nore

bossi bi o BHBIIRISKRAS cha Bk iged out Belre @ eadible B30 3 38 Wie Bt e

can rreg@ ebbhgs that the heteroatons in WO 2004/ 048343 PCT/ EP2003/ 013443
rtionto

-11 ad the carbon atons formthe ring or that the heteroatons are
substitutes for one or nore carbon atonms. For purposes of this invention,

t he heterogyc] oal kyl radi cal,emay, he a.mgnocyclic 5.0r bi.cyclic rin
System whiTdh ARSI B aR dsP e g Bo Y 0 peEh resS ARFPeRiaT Y Bhar 1
the nitroggReOhn@Hbf, Uogatitiysform hhe -si-eyA6MRYIY Hing adihic ofByndly cantbenal |y
oxi di zed; the nitrogen atom may be optionally quaternized; and'the

het er ocycl yitermraptiedddy ang aseneiedirieioatans,pstichi ag hifrogenfalpmg, xygemetmsi o As

het er ocycl oal,kyl s here c e i L QX r , t ;
aziridinyl ?"d}%eﬁ%‘fﬂf ﬁ&'ﬁs' a:'?rqf‘grhﬁf g%d&%ﬁ?ff’?e%p% R 'ﬁ% 'b@gcé}lgg%é?m ,
di oxol anyl thd fAh§aadldrdptivhally bré BpRré ossibll doub Baats eanmeniontained in
pyrazolidinyl, pyrazolidinonyl, dioxanyl, piperidinyl, piperidinonyl,

nor phol i nythe dnghhawgver, tthe aberetrgntioped dafipdioasiarglalso intepded iginclude

qui nucl i di i di nyl Lgiin I \ p hid Q.. 1S
dihydroaceB%kg?§6$i§bﬁgggyHgﬁgéﬁiab@gwtg@?é“%%%%?@?%ﬁgmwfﬁﬁq%gpéy¢$gﬂ%ut a
synthetic siveption enteitipted icahymeanveithed that ehen heteroatontie inli aiditiome tb ltiye
reference to publications directed to methods used in synthetjic organic
cheni st2Py. Cafony atoms feran g ing or that the heteroatoms are substitutes for one or

more carbon atoms.
“Halogen” is defined in each case as fluorine, chlorine, bromine or iodine.

25 The “alkenyl” substituents in each case are straight-chain or branched, whereby,
for example, the following radicals are meant: vinyl, propen-1-yl, propen-2-yl,
but-1-en-1-yl, but-1-en-2-yl, but-2-en-1-yl, but-2-en-2-yl, 2-methyl-prop-2-en-1-yl,
2-methyl-prop-1-en-1-yl, but-1-en-3-yl, ethinyl, prop-1-in-1-yl, but-1-in-1-yi,
but-2-in-1-yl, but-3-en-1-yl, and allyl.

30
“Alkinyl” is defined in each case as a straight-chain or branched alkinyl radical that

contains 2-6, preferably 2-4 C atoms. For example, the following radicals can be



20 and treatise set forth above that detail the synthesis of reactants
useful in the preparation of conpounds of the present invention, wll also
provi de swotadlmssssondi tions for carrying out a synthetipcTgire@sacsias di ng to
the present invention. As used herein, "nethods known to one of ordinary
skill in the art" may be identified thttgh various reference books and

ynthos o BENRARY St SoRRBRET Brontid Yl Spfepl- PRl e ol HE, Blsiihiu

present i nygupiimn.yl YutAcigvi-geetcef erences to articles that describe the
preparation, incl ude for exanple, "Synthetic O ganic Chem stry”, John
Wley & Sons, Inc., New York; S. R Sandler et al., "Organic Functional

G oup Pre t.LORS,. . 2N o Y 3 @) ,
30 " R/bder ﬁ%égn?ﬁ@t Eag'cééﬂ“cglg(c)}%scé gé‘%ﬁ;ﬁl éﬁggﬁsmnn?g%n%%n@ .%ﬂ?%@gfﬁ,
Calif. 519¢2n bé.bdnzotdriddmsedt, "Heterocyclic Chem stry", 2nd Ed., John

Wley & Sons, New York, 1992; J. March, "Advanced Organic Chem stry:
Reactions, Mechanisns and Structure", 4th Ed., WIley-Interscience, New

York, 1992 4 / 1 = Spegif nd @ ous
reactants rﬁgy\%%@g)@bgﬁ%e%rrﬁg eﬁ%@h&%@“?% [ cl’egﬁg?éérﬁtﬁg'\%ﬂy't ﬁglrenﬁgél s
prepared b&fob?}le QyewoctadieNyst riadenyier \napbthyl, t Azulényy i dépherghenfloakenyl,
Soci ety, which are available in nost public and university libraries, as
wel | as t hPetiaceylatae dat abases (the American Chenical Society,

Washi nggon, 5 D.C. may be contacted for nore details). Chemcals that are
known but not commercially available in catal ogs may be prepared by custom
cheni cal Fphet'hesdirsalyBuadial inheach nase/ comptibes 8t Hhdag ditame nand linsteag of
houses (e.d., hose |isted above) prqvide custgm.synthesis serviges., i0
TSt abl e colisbGRPONGRR SSHIER NS F tndte heeBa i Bt 8 P et BF HrEERtound
that is Sughbﬁb%xggeﬁ,wué er} Or Stfuf! memésrmg%h@r&ahq)eaméﬁ@EYélipsisﬁyaﬁ;, of
purity froma reaCtion mxture, and fornulation into an efficacious

t her apeut i ¢ricygbmand invaddition in eadhuckse ¢ambeebergagondanrsed.c ani nal s, such as

cats, dogs, swine, 15 cattle, sheep, goats, horses, rabbits, and the |iKke.
"Optiorddl" or "optionally" neans that the subsequently described event of

Ci rcumst angRy eRBMPR. tHEHE cAftbedmertionednd that the description includes
i nstances where said event or circunstance occurs and instances in which it

20 does not. For exanple, "optionally substituted aryl"” neans that the aryl
radi cal .or nat be bsti t d hat .. e [Ptk OKL | es
both substi't ' @6@%?9}9' r%ydfoi% soxgﬁgﬁ/grmwﬁ'i @r&rc@a&ﬁggl _ﬁ’ngr%@W_'su%s‘i"?? Jﬁly Eon.
" Phar maceutiddtiakylyRexadiagblye teaolyl SthiadihzohaNétco an@xsarioedidrivatives tekraof,
wthout 25 limtation an¥ adj uvant, carrier, exci FI ent, _gl i dant
sweet erfng sigems, edi | hanzoiurapylckenzaificDy, berzpaselyh Senzimi azlyl. Bdrgaler |
surf act ant ind&it 5%&%'“&&;%;5&&@4, "Wridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc.
and benzo derivatives thereof, such as, e.g., quinolyl, isoquinolyl, etc., or azocinyl,
indolizinyl, purinyl, etc. and benzo derivatives thereof; or quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, pteridinyl,
25 carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, xanthenyl,

oxepinyl, etc.

“Heterocycloalkyl” stands for an alkyl ring that comprises 3- 6 carbon atoms,
which can optionally be interrupted with one or more nitrogen and/or oxygen
30  and/or sulfur atoms and/or can be interrupted by one or more —(CO)- groups in
the ring and/or optionally can contain one or more possible double bonds in the

ring. In terms of this invention interrupted can mean either that the heteroatoms in



agent, suspendi ng agent, stabilizer, isotonic agent, solvent, or emulsifier
whi ch has been approved by the United States Food and Drug Adm nistration
as bei ng wecoegtssdabe for use in humans or donestic ani MeCIEPI3/013443
"Pharmaceutically acceptable salt” includes both acid and base addition
salts. "Pharmaceutically acceptable acitt- addition salt” refers to those

lts which retain the biological effecti ' L the f
bases, i GHOLD Todbes6oRR0 SRS ot e S60.0f 91 s PRIrBARRR belufinhe¥ ' or°
ot herw se ghdsd 6aBbe catBen Wiy, are formed with inorganic acids such as
hydrochl oric acid, hydrobromc acid, sulfuric acid, nitric acid,

phosphoric acid and the |Iike, and organic acids such as acetic acid,

trifluoroacetic acid, .pr.opionic agid | veol i i i.C [ alic
el d, "ot o o BUtess ofah S AniEBra e he o lading Fadicalitby bl BBroy it ¢
acid, cktrigf pGicllc ri@NAtém, adich ntdyninalide Ared, ombridigdd fingadydtems; and

met hanesul foni ¢ aci d,” et hanesul fonic acid, _p-tol uenesulfonic acid,
salicylic acddiionalyl theenitrogen ompgdifufaatarns dal the hetespevalylerasicad mawi e on

and pr oper oL Ra BREELuTe iidbn,pftch il b, BeohACRIABniZEd PRl] HEOLDS

undesi r abl ¢yetdraepdlylsatiical ®ag Ly ot o partialidor fully safurate. i nor gani ¢ base
or an organic base to the free acid. Salts derived from inorganic bases

i nclude, but are not limted to, the sodium potassium Ilithium anmonium
calciu ' | | : Se. ] s and
Che 11100, "ErOFarHBycoRRYs, e safi B ent SN AES T3 Dbt ABHARYETL
cal ci um angetidigyie seteanysledfusanySapyrslidieyl, vaardlidinony; géoxotartyh sirsdazolidinykie,

but are not |limted to, salts_ of primary, s é_ondaré, anlfl_tert'i ary am pes,
subst i t ut edMigazalidinppyl) ydhiagoktienenyl y p&&@il infly styaePidiredani MWeyclic
am nes and b Gt ONL hﬁﬂﬁfr S SHChy L6 O i
trimethyl ar#? ‘?@W& Elluggtfﬁy a 'ne?ﬁ?@ﬁg'{rﬁ”y’l g’rlrtlﬁ %‘S?Etwcgﬁg'l y:&e{mﬂhé)’lperazmyl,

et hanol am nathighyl, diquetuclidiapli noxazodidinly], 2xdietdmndryhi iydahtim| pyran, thiin,

di cycl ohexyl| am ne, .|ysine, arginine, histidine, caffeine, procaine,

hydr abai né‘h@ﬁﬁ@qqe,tcbet ai ne, ethyl enedi am ne, gl ucosani ne,

met hyl gl ucam ne, theobrom ne, purines, piperazine, piperidine,

N- et hyl pi peridine, polyam ne resins and the like. 25 Particularly preferred

organi ¢ basks used hemgim,ofsuitableeonditionisy | fani castying:tchdina| symthetic step are
trimethylamn | am ne, ¢ e caff N- et h ani ne,

e SRR e B RS0 FasehEE! Y bushcssent
et hanol - amdiRycté] #E ARADIE usSQ i Sghthetic TRgamelchemistry. The reference books
tris-hydroxy-nethyl -am no- nmet hane, am nopropane diol, Sovak base, and 30
1- am n02, @ )HUtrbatise et farthl above that detail the synthesis of reactants useful in the
preparation of compounds of the present invention, will also provide suitable
conditions for carrying out a synthetic step according to the present invention.
As used herein, "methods known to one of ordinary skill in the art” may be
identified though various reference books and databases. Suitable reference
25  books and treatise that detail the synthesis of reactants useful in the preparation
of compounds of the present invention, or provide references to articles that
describe the preparation, include for example, "Synthetic Organic Chemistry",
John Wiley & Sons, Inc.,, New York; S. R. Sandler et al., "Organic Functional
Group Preparations,” 2nd Ed., Academic Press, New York, 1983; H. O. House,
30  "Modern Synthetic Reactions”, 2nd Ed., W. A. Benjamin, Inc. Menlo Park, Calif.
1972; T. L. Gilchrist, “Heterocyclic Chemistry”, 2nd Ed., John Wiley & Sons,
New York, 1992; J. March, “Advanced Organic Chemistry: Reactions,

Mechanisms and Structure”, 4th Ed., Wiley-Interscience, New York, 1992.



As used herein, conpounds which are "commercially avail able" may be

obt ai ned from standard commerci al sources including Acros Organics WO
2004/ 048340 20J1048332003/ 013443 -14 (Pittsburgh PA), Al decclertiemal

(M1l waukee W, including Sigma Chem cal and Fluka), Apin Chem cals Ltd.
(MIlton Park UK), Avocado Research (Lari@ashire U. K. ), BDH Inc. (Toronto,

Canada), BiSHE_%‘ifiol( &ch(a) AAldgoud ﬂéabtaw éfs\bi 5€ ideMtified .\fﬁ%gg%ét if\fsii,cgé)of

Crescent Chem ca . (Hauppauge ast man Organi c em ca ast man
Kodak Conp&mpwhReheroiats preparedfitphthe Coendoali Abstraad. Servicet afbtinegAnietican

Fi sons Che 'ﬁ:al S ‘ ei %fzst rshire UK), Fronti %r cientific &;_ﬁgan, ur), ICN
Bi omedi cal s7"§'AE2 %’;88 ¥, WER arapvaliable dn mestRublic @ndnyriverslty kbariesa@Sast er
Synt hesi s (A fHvb Nneld 4 ' : : I

Pari sh Chen%gélsg]Co. Orogm wﬁtg%fgi%g%@%’%n ?h%ﬁc%@‘(&\%%r\ﬁlggyﬁ%n

Pol yor gani »D.CHduay e Toftackice faremone details) CoChéRiaals dthhat are) knovirn duld| nate

B answi k. SO)MEHaARIRIe B FERARER REY PE.RESHRISH doraineR Shemica
(Rockvi | | e syRihesgnfoMéks) Wherd ariny &iSthe StmdatdRicRBMH S¥pbly ASusserl gerein,

"suitable conditions" for carrying out a synthetic step are 15 explicitly
provi ded hdheseliged abpvekpuivideeusiambsynteesis sandcaso publ i cations directed
to methods used in synthetic organic chem stry. The reference books and

treatise set forth above that detail the synthesis of reactants useful in

the prigpargtale cmpsuRdIumses "stabld 6troERBENbré Mysdlit tONindiatd aAksMppuUAYi de
suitable conditions for carrying out a synthetic step according to the

present i nyaak iscfficiontiy ropusy ta stievive isalefiaitssakisein degremef purity fromaay
kKill int - i i.f.0 . Vari : book d
dat abases. &Y R End AL ERES IR e ABbLE B Be BT B M he oyt hesi s

of reactants useful in the preparation of conpounds of the present
i nvention, m n%ov'i'de references to articles that describe the
ME

preparation plidaciudes sumane and lafpesdis animalansuchche gats, (dpgs, swWinkhn

Wley &:Sonsud _f O Krcod- : all, "Organic Functional
G oup Prepar atél'%nse,ep!\ger‘]\%thg&zseib%%gﬁt?g&g# gies!m?\'lew York, 1983; H O House,
"Modern Synthetic Reactions", 2nd Ed., W A. Benjamn, Inc. Menlo Park,

Calif. 19?,§ T. h G, cpr@flh " Het er&%)(clic Chem strly", 2nd Ed., John
Wley & SonSPtoRaly 9b, RPliara)ly.’ meapg, gt thegsyhseqHantlyadpscrieshieyent of
Reacti ons, S rey t d ey of S New
Yor Kk, 1992.&9%%%ci fig ﬁ%ﬁgﬂ'aﬁl)ég%ﬁé&r g)acglfjgntaggng'ft\e(wg(e; c{?g@f@iﬁfwﬁ?@?es
t hr ough t hénstadceswhefre daibeveohenicralimspareeapecurbyarich instiwecascin whist itact

Servi ce of phe Anperdcan em,cal Sqciety,. ich are avajlable i st
publ i ¢ Znd ‘{?ﬁﬁmqgl Y ?WCQP; e%oi'%éﬂmu%@ﬂm%ﬁsm@éﬁﬁ %@’o&%@ Wgwgca'- 15
may or may not be substituted and that the description includes both substituted

aryl radicals and aryl radicals having no substitution.

"Pharmaceutically acceptable carrier, diluent or excipient" includes without
25  limitation any adjuvant, carrier, excipient, glidant, sweetening agent, diluent,
preservative, dye/colorant, flavor enhancer, surfactant, wetting agent, dispersing
agent, suspending agent, stabilizer, isotonic agent, solvent, or emulsifier which
has been approved by the United States Food and Drug Administration as being
acceptable for use in humans or domestic animals.
30
"Pharmaceutically acceptable salt” includes both acid and base addition salts.
"Pharmaceutically acceptable acid addition salt" refers to those salts which

retain the biological effectiveness and properties of the free bases, which are



wel | as through on-line databases (the Anerican Chem cal Society,
Washington, D.C. may be contacted for nore details). Chemcals that are
known butwoabos/oassmerci al |y avail able in catal ogs may becpmepasewsdsy cust om
chem cal synthesis houses, where many of the standard chem cal supply
houses (e.g., 5 those listed above) pre3d de custom synt hesis services.

"Prodrugs"” is neant to indicate a conpound '{J]ath, b converEe,d under
physi ol ogi @@l b'@!ﬂﬁ!‘FQHYoﬁ%omerW&ﬁesBF%ﬁ'S@res g W !ﬁriggf?g?‘?fgﬁwwé t'NPE S ound
of the '”¥88E'%ﬂ:hf LURydfRRIdrier %aprhgerdmamﬁcefa%fos, émf@icﬁs&aaqun% grigcur sor
of a io compound of the’rnvention that 1s pharmacéutically acceptable. A

prodrug nmephodphdritacddialeantiethexdiiieni ahdr edydric aasidbj eathi msnaedti¢ hacidof |,
but is converted in viyo to an active cu(}:ong&and of . the inve]'nti on. Prodrugs

are typi calfiforeasedic,aciq, pirpiogiagd; alyge DYV 2¢d. PRI ACLINBING of
t he i nventj , xaaéml : I, 4 Sy i . i i3 oSO UNd
of ten off e?@eagi/agé?gges 0 Cfgh g(ﬂwucgifﬁmtbsétdi@sﬁgg @gﬁ}gyle‘%?i?%&o? del ayed
rel ease i naaidpeimmanianaad gansindeli¢ sei, m&badgsulthni¢iaciddeathgnesafifoRicdcidgs

(1985), pp. .7-9, 21-24 (Elsevier, Anpterdanm). A discussion of prodrugs is
provi ded | H‘tPﬁuﬁﬂéﬁPIfo"F?,(aCEf' 53{'93{"‘3"5]51‘[%- €1KE Novel Delivery Systens,"
A.C.S. Synposium Series, Vol. 14, and in Bioreversible Carriers in Drug

Design, ed. Edward B. Roche, American Pharmaceutical 20 Association and
Per ganon PrRisarmdd@gificatiytacceptabie dlasar additicorsadl aetarsi to thase bglts vdfieh ence

herei n. The t "orodr ug"” i s, al t to.incl | ent | ded
carri on | iaipE e ROl eredirids EaharsE GBS ARG TR we §%hen
such prodr ggibgicalfPordievisbaiRidsirabR. THHER éaf% srelhrephredron Adtion of

conpound of the invention may be prepared bﬁ1 modi fyi ng functional groups
present i nanhisocganiolraseodr e organiemasenta e fige acigay Saltgt demved from

S at P 1 . b s VI
The par ont TEERBBAHFE DB, bR Bre Aot Biehia, PR SBMAL' Eashunt iy o
invention wWRfhGhIINR BAIGIUMKY majiediune) irBR! @Yl Ccopped) adndamdsenddumiraunany

group that, when the prodrug of the conpound of the invention is
adni ni 46 er &dlts cand thantike.anPeefBredt iNogganG espltso afe rtheaammaeniumy gsediym. f r ee

amno or f a . Or o iV f ' ude,

but are. noPOR g Cefithe dhd ESRETn Salk, | SERTTAGTR, froB BRHE Hges

PCT/ EP2003fthddel Dut-dre wistriinviedd tesalts oflprioharly, escoratarpeafd tertiagnamirgrsoups

in the conmpounds of the invention and the |like. " Ther_a?euti cally ef ‘_ecti ve
|

amount " r eSubstittted RMINeSo INAUGRI andiyrPluNge8iings sugsiiyted (@MIngR < CGhen
o b AL o BRI SR e B o SR g
20 diethylamine, triethylamine, tripropylamine, ethanolamine, 2-
dimethylaminoethanol,  2-diethylaminoethanol, dicyclohexylamine, lysine,
arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine, theobromine, purines,
piperazine, piperidine, N-ethylpiperidine, polyamine resins and the like.
25 Particularly preferred organic bases are isopropylamine, diethylamine,
ethanolamine, trimethylamine, dicyclohexylamine, choline caffeine,
N-methyl-glucamine, dimethyl-glucamine, ethyl-glucamine, lysine,
1,6-hexadiamine, ethanol-amine, glucosamine, sarcosine, serinol,
tris-hydroxy-methyl-amino-methane, aminopropane diol, Sovak base, and

30 1-amino-2,3,4-butanetriol.

As used herein, compounds which are "commercially available” may be

obtained from standard commercial sources including Acros Organics



the inhibition of AKT-, PDK-, CHK-, CDK- or VEG--R- acitivity, such as
cancer. The anount of a conpound of formula (1) which constitutes a

"t her apewvoaddionssssf f ecti ve amount™ will vary dependi ngprom/Erb@soosmpoUNd,
the condition and its io severity, and the age of the nammal to be treated,
but can be determned routinely by onel4sf ordinary skill in the art having

"t roat men: (PTRsOBh AL ARACR o B i M EE N iy b oSl Gimice
al | evi at ed, by rmabnmm.rtm@nﬂéauémd._ RiMiton Ptk IRK- AocHBEF Rigseafdh Vi ty,

such as cancer, as’'di sclosed herein, in a manmal, preferably a human, and
i ncl udes: (lancpskiventiky BIRH direa§Eorontn, e Ganedebc BienethdComwalkadiél), in

parti cul ar when such |..i s, predi d .t ' - h
R L Y S MR s R R e e e
i.e.., arregkieh Or§adie\CHORICBR! EaRfmah IKodaket drpang (RBEhESIEERYS  Bishee,
I.e.., causing regression of the condition. The compounds of formula (I)

or their pBaientifieo.cRittsbuigh dpAntfisorniGhemiagls deicastersbiie WK). noiostier

asymmetric_cent.ers, and Spaive.rise,to [ .

di ast er eo@F?"E'ﬁﬁjL%%Wt i¢§o?%&ﬂ%¢%‘gf éfﬁ?‘rs(%lta%g% Iwrr%%{ E)éA )d:g%yngag,am%s terns
of ~absol ut EC&iFMog ReiLHnchster Bytridhesi(Wifihadr NHasMabridge GHemichbCoani no
aci ds. The cEﬂr_:‘esent invention is neant to include all suc ossi bl e

i soners, abtdwe(GorawalltU.), Pargefeherical i ey Wk ePadizng. Beper.clic y
active (+ - - = - -
ot epar 4t LA G aBRRarR THofitonTR), FRICe CaIcSP B SRBBMQRF 1),

convent i ong@ieddeHASAG SN Seamany)iSaeetrtRi Qualitihiéroduct Ihor (Newae
descri bed herein contain ol efinic doubl e baonds _PI‘ ot nt ers, of

?eorrelt ric Beymswcky Ndhn T&dsAgpsiser (BartienAeAR)s el rang éﬁ'%f@ﬂﬂ@ﬂ’aﬁha{“c' t he
ormul ae | \ L ¢ ; I [t [
w0 20047 04 BRSBSHDD, TS B, FERRTGA BIAARE] RicifolE vARS Bl L Cind ¢
narrels her ewts, uged elsergppe'tsiuitabré cbhdiltiwias'é,foralcarryingﬁl entiaal syntheticl stép are
single enantioners, diastereoners, an 1. xt t f [l
racem d5an§xﬁfb<ﬂﬂ¥ Frevfed heref O& '@‘)‘a?:oli’r% g(aeg'r_le i%%?é%g?ﬁ?%ﬂfs’ i éﬁ%'&‘r’aﬁaﬁ? bi t
AKT and/ or .dﬁglﬁe‘a' @%gﬁwdyseuéélﬁin Qﬂﬁﬁ&iﬁ‘@%ﬁic tREMEtA. | ThB reRireRcé bBbkS i N
ependent |y of ther re

each case in one ano resent cyano, 10 hal ogen,
hydr ogen, kindrtoeatiset sstrfarthl sbover thahelefpibthe sydiBesis if3Ractantgiusetullinghe NR

3R4, -NH C(NH)-CH3, -NH(CO) -R5, -NHCOORG, .-. X . . .
C(pr(!:‘_garatlon of co(mpgundSs of We presént invention, will also provide suitable

conditions for carrying out a synthetic step according to the present invention.

20 As used herein, "methods known to one of ordinary skill in the art” may be
identified though various reference books and databases. Suitable reference
books and treatise that detail the synthesis of reactants useful in the preparation
of compounds of the present invention, or provide references to articles that
describe the preparation, include for example, "Synthetic Organic Chemistry"”,

25 John Wiley & Sons, Inc., New York; S. R. Sandler et al., "Organic Functional
Group Preparations,” 2nd Ed., Academic Press, New York, 1983; H. O. House,
"Modern Synthetic Reactions", 2nd Ed., W. A. Benjamin, Inc. Menlo Park, Calif.
1972: T. L. Gilchrist, “Heterocyclic Chemistry”, 2nd Ed., John Wiley & Sons,
New York, 1992; J. March, “Advanced Organic Chemistry: Reactions,

30 Mechanisms and Structure”, 4th Ed., Wiley-Interscience, New York, 1992.
Specific and analogous reactants may also be identified through the indices of
known chemicals prepared by the Chemical Abstract Service of the American

Chemical Society, which are available in most public and university libraries, as



NR - (CO -NRBR9, - Cl_6-al kyl-COON, -COON, -CONH2, -CONH Cl. 6-al kyl - COON,
or represent Cl-6-al kyl optionally substituted in one or nore 15 pl aces,

t he sanme weyoowo4sissf erently with hal ogen, hydroxy or w PoT/EPb@3gizaup - COOH
, -CONRBR9, -NH SO2-CH3 or -NR8R9, X represents the group -NH or -NR3R4,
R represents cyano, hydrogen, hal ogen-18- Cl. 6-al kyl, whereby the Ci-

6- al kyl tional |y be sybsti | , -
eame. way OWelEGIUADIGH WS PaRRRSER (e R CORTLCH RS I IHEoBy oup
- N (CO) - apyl H{ayat% cbﬁ{al%xc%d 8P HiGtBh LI HUDEHMESRS that aRe kKAbwADBE RbBCES,

t he sane way or ferently wth cyano, hydroxy, aryl , heteroaryl, C3-6-
het er ocycl camkndrciallngavailable dancatalagst inmalbey prepaiede byustsiem rcharaicab or

e e e umtbets Tedt. WReFe Py h2End g o REAl SP R alstd e 5 oo
O el ot b i (e |
one or nore 30 places, the same way or differently w th hydroxy,
Cheg et ORI BRSO A bR, i BBt
N N2 H Nofydiboidgiddi Bomtitiohe oFbPsBivdlysis to a biologically active compound of the
invention. Thus, the term "prodrug” refers to a metabolic precursor of a
10 compound of the invention that is pharmaceutically acceptable. A prodrug may
be inactive when administered to a subject in need thereof, but is converted in
vivo to an active compound of the invention. Prodrugs are typically rapidly
transformed in vivo to yield the parent compound of the invention, for example,
by hydrolysis in blood. The prodrug compound often offers advantages of
15 solubility, tissue compatibility or delayed release in a mammalian organism (see,
Bundgard, H., Design of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier, Amsterdam).
A discussion of prodrugs is provided in Higuchi, T., et al., "Pro-drugs as Novel
Delivery Systems,” A.C.S. Symposium Series, Vol. 14, and in Bioreversible
Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical
20 Association and Pergamon Press, 1987, both of which are incorporated in full by

reference herein.

The term "prodrug” is also meant to include any covalently bonded carriers
which release the active compound of the invention in vivo when such prodrug is
25 administered to a mammalian subject. Prodrugs of a compound of the invention
may be prepared by modifying functional groups present in the compound of the
invention in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compound of the invention. Prodrugs
include compounds of the invention wherein a hydroxy, amino or mercapto
30 group is bonded to any group that, when the prodrug of the compound of the
invention is administered to a mammalian subject, cleaves to form a free
hydroxy, free amino or free mercapto group, respectively. Examples of

prodrugs include, but are not limited to, acetate, formate and benzoate



ON5~0or HO HO R3 or Rin each case independently of one another
represent hydrogen, Cl -alkyl optionally substituted in one or nore

pl aces, twe w@masfisway or differently with hydroxy, phemrgir/Eproo3/o13443

hydr oxyphenyl, or R3 and R4 together forma C3.6-heterocycl oal kylring

cont ai ni ng at | east one nitrogen atom-dl®d optionally can be interrupted by

| . d/ . '
Lo nor e~ ( AV of Hetiolcd Bk dMBe i FermlBF ok CERPAIES o2ty
nor e possr hherffeondm enike. i n the ring, whereby the C8_6 WD 2004/ 048343

PCT/ EP2003/ 013443 -19 heterocycl oal kylring can optionally be substituted
with ClL 6-al kyl, Cl16-al kyl-COON or Cl1 aI kyI NH2, R5 represents hydrogen,

C, _6-al kyl ,. , . ' I rien tero

the group - F%S ?ﬁ&%g W&%‘@e rfg% & %rgli& é\‘ngﬁ‘{%ﬁ df % %%ﬁ?%% (é be
i nt err upt edomhtila @nevisich, wnea 5dmrrﬁgerecﬁrr@l/a3rm@mmnpaéfdfavry U lhuptarat igns
and/ or can be_ interrupted one or m)re-(CO)- groups in the ring and/or

optionally %‘ifﬂp'%'ﬂidpef?ff?%ﬂ@abﬂeﬁbraé drftnedobelowe ity @ disgage-statetalieviated §yi o
and CL6- i Gl ARTY Il Gake! GHROUF R rogugeLipoghoygey oy

or heteroaryl ‘can optiona Iy e ’subst’i I'm one or

same way orThé hfreusitdfya ‘ﬁotripolﬂlatiaﬁfeﬁmrmmaﬂ(I@Mlcmboﬁstrtatésyb "tr@Jrapéutlf&?ﬂy
C3-6-cycl oal kyl , C3. 6- heterocycl oal kyl ring define above, aryl, heteroaryl
or with th@fﬁqqﬁmmow@z will Nﬁ-ry %/q g oy the compound, thé condition and its

R S, 8 o o 3B B,

can opt | onablitindde tB/u(me of ordidarynslolhén the adrieaving aegerd tohds sarekneyledge
differently wth halogen or hydroxy, Cl.6- alkyl or Cl-6-al koxy, 20 R7
represents fOdgsdigFio8d™®s- al kyl ,  R8or RO in each case independently of
one anot her represent hydrogen,

“Treating” or "treatment” as used herein covers the treatment of disease-states
15 alleviated by the inhibition of AKT-, PDK-, CHK-, CDK- or VEGF-R- activity,

such as cancer, as disclosed herein, in a mammal, preferably a human, and

includes:

()] preventing the disease-state from occurring in a mammal, in particular,

when such mammal is predisposed to the disease-state but has not yet been
20 diagnosed as having it;

(i) inhibiting the disease-state, i.e.., arresting its development; or

(i)  relieving the disease-state, i.e.., causing regression of the condition.

The compounds of formula (l), or their pharmaceutically acceptable salts may

contain one or more asymmetric centers and may thus give rise to enantiomers,
25 diastereomers, and other stereoisomeric forms that may be defined, in terms of

absolute stereochemistry, as (R)- or (S)- or, as (D)- or (L)- for amino acids. The

present invention is meant to include all such possible isomers, as well as, their

racemic and optically pure forms. Optically active (+) and (-), (R)- and (S)-, or

(D)- and (L)- isomers may be prepared using chiral synthons or chiral reagents,
30 or resolved using conventional techniques, such as reverse phase HPLC.

When the formulae described herein contain olefinic double bonds or other

centers of geometric asymmetry, unless specified otherwise, it is intended that

the formulae include both E and Z geometric isomers, as well as all tautomeric



Cl_6-al kyl, aryl or heteroaryl or the group R10, whereby C7-6-al kyl, aryl
or heteroaryl can optionally be substituted in one or nore places, the
sane way wo 2difdug3sent | y wi th hal ogen, heteroaryl, 25 hydcomp006hi154al koxy,
hydr oxy- Cl. 6- al koxy or with the group - COOH, -NO2, or a

C3. G heterocycl oal kyl ring can optional Ly7-be interrupted with one or nore
nitrogen and/or oxy en and/or sulfur atonms and therru ted by
one or nor® Cgi“*dﬁfbsa“ ¢PMPRENG NAGIESRATEIN. b‘ﬁ'?‘?st?n%ﬁqcareetdaﬂt 88’?4'? A™ne or
nor e possi 0 g gl gidieth a
G3. 6- het er w&mf?edﬂﬂﬂ@% gk b it i

opti onal | ya§ vellass iateatic aptiewrbsacendc aiixtotese WO 2004/ 048343

PCT/ EP2003/ 013443 -20 oxygen and/or sulfur atonms and/or can be interrupted
by one or nore -(CO- groups in the ring and/or optionally can contain one
or nore_possi ble double bonds in the ring, whereby the C3.6-
heteroc@cloalkylrlng can optionally be substituted in one or nore 5 places,
the same wapngoutidsl evhich | referentisiydindilit AKIr exglan PO kippsesorarendhgr oup
-NR8R9, -NH(CO -R5 or -mand R10 represents -S02-NH2, -SO2-Cl -al kyl,
-S02-aryl, cgmposaésoﬁ whereby the aryl can be substituted Wit h
-Cl_6-al kyI s well as aII rel ated i sotopes, diastereoners,

enant i orrers sol vates, pol ynorphs or pharmaceutically accept able salts
thereof. Eyeor Bore pireéach ealsmn@euoleedemyp@fmawthearmﬁéemt cmnpch | nh| bi t

f tiall AKT ﬁ/ DK Ki
P:lgeg(raﬁgeln?l yyof oneﬁé o F ré’rg:eg'gﬁ\'ﬁm J%@G%@Wé}rtﬁ?o@{ (Ejﬁ’ Fll group
-N(CH3) 2, -NH (CO 3 L NH(COYHR
-NI(—I-(C)O)-hexyI (NH)2 pifR I\ﬂ:;@ N&;(TSQNH(&OC?%CI—S hen -NH-( H%—IZ NH2,
- NH ( CO) - C2H4- NH2, %ENR té@l z:H(Q@-E h I
_NH-((C)O) CH( NH2) - CHéJ@hq Fj\l (CO) - CH( NH2) - CH2- hydroxyphenyl Preny
- NH ( CO) - CH( NH- ( CO) ) @11269 -NH (CO) - CH2- NH- ( CO) - CH3,
- NH- (1 CO) - N( C2H5) ( Q%W%S@t'@é'&alkyl Nﬁt;oﬁﬁ@ smﬂistﬂtm)admldmmrmnedu nyl ),

] (N;:::-z( %_FHZ NH(CB), placcg_s|2 cheSS:Ia\Irgg_l\A?gyzor &l#gtently with haloggoq}lydroxy g? Wnﬁ' yl,
the group -COOH , -CONR ®R® _NH-SO,-CHj3 or -NR°R®,
X represents the group —NH- or -NR°R?,
R represents cyano, hydrogen, halogen or C.6-alkyl, whereby the Cs.

e-alkyl can optionally be substituted in one or more places, in the
20 same way or differently with halogen,

R? represents hydrogen or the group —NH-(CO)-aryl or -Cq¢-alkyl
optionally substituted in one or more places, the same way or
differently with cyano, hydroxy, aryl , heteroaryl, Cs6-
heterocycloalkylring which can be optionally be interrupted in one

25 or more places with one or more nitrogen atoms, or substituted
with the group -NR°R®, =NH-(CO)-NR°R®, -NH-(C0)-S-C1.¢-alkyl, -
NH-(CS)-NR®R®, -NH(CO)-R®, -NH(CO0)-OR?®, -(CO)-NH-NH;, -
(CO)-NH-CH;-(CO)-NHy, -(CO)-NH-C1.¢-alkyl -COOH whereby the
aryl or the heteroaryl can optionally be substituted in one or more

30 places, the same way or differently with hydroxy, Cs¢-alkyl, -NHz, -



whereby the pyrrolidinyl can optionally be substituted with hydroxy or the
group -NH2, -N(CH3)2 or -NH (CO -CH3, and whereby hydantoi nyl can be

subst i t utwod 2004rdas34€H3, - CH2- COCH, or - (CO) -t hiazol i di neaylEP288/0X3443
represents or the group -NH, R represents hal ogen and R2 represents
hydrogen or the group -NH (CO) -phenyl ofg- C2H4-, -C3H6- both can optionally
be substituted in one or nore WO 2004/ 048343 ,PCT/ EP211113 /111 3 4 4 3 -21
pl aces, the same wayNbHEP-EkkdNHey N2 P he, hydroxy, phenyl, napht hyl,
i m dazol yl, thiazolyl, pHi |, 2-oxazohi nyh, piperidinyl, - N-12,

- NH- CH2-t hi enyl, - NH pyr di nyl - NO2, - thijpzol yl, -S02- thienyl, -S02-NH2,
- S02- CH3, - S02- C3H7, % o gy | *SMW s with -000H,
-NH (CO) - NH-t hi enyl , - ) - NHE phenyd , ZNH  (TO) - NH C2H5,

-NH (CO-C(CH3)3, -NH(CO-S-C2H5, -NH(CS)- NH C2H5, -NH (CO) - C2H5,

-NH (CO -thienyl, -(CO-NpNH2, - (CO-NH CH2-(CO -NH2, -(CO) -NH C2H5, - COON
whereby the phenyl or thglimpgqazolyl, thiazgolyl can optionally be
substituted in to one dryD places, Fway or differently with
hydroxy, - CH3, -NH (CO HCHZ- NH2, - CH3)3, 0 0 0 0 # HNHz
HNHZ OO NL 1\ 152iF HN H,00 HN NOHH 00 OHNH
NO HN H

N
*\N)J\( >:O or
H

¥

R®orR* in each case independently of one another represent hydrogen,
C.s-alkyl optionally substituted in one or more places, the same
5 way or differently with hydroxy, phenyl or hydroxyphenyl,
or
R*and R* together form a Cs.¢-heterocycloalkylring containing at least one
nitrogen atom and optionally can be interrupted by one or more
oxygen and/or sulfur atoms and/or can be interrupted by one or
10 more —(CO)- groups in the ring and/or optionally can contain one

or more possible double bonds in the ring, whereby the Cs.6-



O H H-O or
rel ated i sotopes,

O H 11 WO 2004/ 048343 PCT/ EP2003/ 013443 -22 as well as all
di astereoners, enantioners, solvates, polynorphs or

phar macewvocaddossmscept abl e salts thereof. Even nore preCempedsai®ss
conpounds of general forrmula (1), which inhibit 5 preferentially AKT
PDK ki nases in which A or B in e@gch case i ndependently of one

and/ or

anot her

represent hydrogen or the group. -NH (CO -pyrrolidinyl,
- NH- (CO) - pi peri di nyIheterﬂﬂy@@@ﬁky"mrﬁ%fb?&fﬂﬂam&ﬂ-‘% qtﬁ%@%'fﬂkyl,
-NH (CO) - CH(NH2) 10 @Xsdélgzly@b@ygr&g%gyﬁlqg—i( NH2) - CH2- hydr oxyphenyl ,

hydant oi n
- NH-,

or -C3H7 wich can optionall 5.be sybstituted j or .nore pl aces,
sane way or differerff° aﬂ%‘%@&ﬁ@@?@ﬂﬁ”%ﬁ%ﬂ[—@@%% or QNH-(C%)-QHS,
-NH (CQ - C(CH3) 3,

Mp0J\ F NL

HN
*_

HZ
O

optionally su

trtute

X represents or the group

R R¥present sepalsegenhydrdgdl, €epabyerd s-alidxyo dens-alkayCi e dazol yl

10

15

20

25

30

R8or R®

RLERRILEARS B SRR e
more nitrogen and/or oxygen and/or sulfur atoms and/or can be
interrupted by one or more —(CO)- groups in the ring and/or
optionally can contain one or more possible double bonds in the
ring
and Cq¢-alkyl, C,s-alkenyl, Cs.s-heterocycloalkylring define above,
aryl or heteroaryl can optionally be substituted in one or more
places, the same way or differently with halogen, hydroxy, C1.e-
alkyl, Ci¢-alkoxy, Css-cycloalkyl, Css-heterocycloalkylring define
above, aryl, heteroaryl or with the ~NR°R®, -NO;, -NR7-(CO)-R5, -
NH(CO)-C1.6-alkyl-NH-(CO)-C4.¢-alkyl, -NR’-(C0O)-NR®R?, -CO-CHs,
-COOH, -CO-NR®R®, -SO,-aryl, -SH, -S-C16-alkyl, -SO,-NR®R®,
whereby aryl itself can optionally be substituted in one or more
places, the same way or differently with halogen or hydroxy, C1.6-
alkyl or C.g-alkoxy,
represents hydrogen or Cqs-alkyl,
in each case independently of one another represent hydrogen,
Ci.s-alkyl, aryl or heteroaryl or the group R', whereby C4s-alkyl,
aryl or heteroaryl can optionally be substituted in one or more
places, the same way or differently with halogen, heteroaryl,
hydroxy, C4-alkoxy, hydroxy-C4_¢-alkoxy or with the group —
COOH, —NO,, or a Cje-heterocycloalkylring can optionally be
interrupted with one or more nitrogen and/or oxygen and/or sulfur
atoms and/or can be interrupted by one or more —(CO)- groups in
the ring and/or optionally can contain one or more possible double
bonds in the ring

or

R®and R’ together form a Cs.g-heterocycloalkylring containing at least one

nitrogen atom and optionally can be interrupted by one or more

t he

e WifR 6hé ofNHZ
NH HO NONHZ



HHNH OHN *11 k ~=Oor HSO HOIs as well as all related

i sot opes, diastereoners, enantioners, solvates, polynorphs or

phar macewvocaddossmscept abl e salts thereof. 5 In parti culpar/Brb@sfooissowi ng
conpounds of general fornmula (I) are preferred to inhibit preferentially
AKT and/or PDK kinases: N-[3-[[5-bronmo-20{f[3-[[[ 1-

o 1 oo o S eRAT 20t SO TS BRE R bE TR by one o
o i oo s
N-[ 3-[[5-bronp-2-[[ 30f mppqselhlejduwlemﬁyn)mmng]\ph@r@pwaﬁmm} 4 WO
ooci i di myL] am no] ar BRFPCA 15216y ds fign Gptispalieh sPstiuted in one or more

N[ 3- 3- 1- | 2.
pyri m[E:I?m[/I[] aEn[ §]O] S%%C{{@;ﬁﬁﬁf i nﬁégg%‘i)déﬁlmw'ﬂpﬂ‘wrgw Hy@l’@ﬂoﬂh glah{y‘l)rm

N-[3-[[4-[[3-[[(1- anontuygiastputR %arUb’tﬁ?Q)fRn Woﬁﬁ@b'y@']‘hm no] - 5-i odo-2 5

pyrl m di nyl_Jy@m no] phen bo

-[3-[[5- B omo-2- [ [ ¥ fF%eBﬁ?r g&ff’?ﬂh bﬁém 820 RUTS R no] - 4-
pyr| m i di ny]b}egrgbﬂ;p] propyl ]-1, 1-cycl opent anedi car boxam de,
(4R)-N-[3-[[5 bromo-2-[[3-(2, 5-d ioxo-1-inidazolidinyl)phenyl]amn no]-4-

erRl m|\f“ Eyh"lhﬁﬁe%o]hﬁ@ £an ﬁm{m with|-Caisraleds boxam sonety
(4 Db EE N R R Farblett 5B Ml oriofefs Sk RS Udthay ) phenv! ] am no

3 [ 3- [ [ 5- bipemndrphkor(pharmaceutically acceptable salts thereof.
H i m dazol - 4%?) et hyl ] am no] - 2- pyrim dlpnyl ] am no] phenyl ] -
2, 4-imdazolidinedione, 3-[3-[[5-bromo-4-[[2-(

H-| dazol I liwhi ;

1- et hyl - 21’:3/&‘1 |)n éféfgﬁlﬁg e ﬁgé)%w[oglh?% gfﬁg?gﬁr\g]aﬂ F/[%g:h (lghriaﬁ preferentially

H-| m dazol M(th@ﬁoh}alljlekinlaeias 2- pyri m di nyl ] am no] phenyl ] -

N-ethyl -N-[2-(1-piperid inyl)ethyl]-urea,

N- [ 3- [ [15- briyMuchL [ [ 3-[ (2, 2- di met hyl - 1- oxopr opyl ) ami no] pr opy! ] ami no] - 2-
AorB in each case independently of one another represent hydrogen,

tetrazolyl or the group —N(CH3),, -NH-(CO)-pyrrolidinyl, -NH-(CO)-
pentyl, -NH-(CO)-hexyl, -NH-(CO)-hexyl-NH,, -NH-(CO)-CsHy, -
NH-(CO)-CHy-phenyl, -NH-(CO)-CH2-NH,, -NH-(CO)-C2H4-NHz, -

20 NH-(CO)-CH(NH,)-CH3, -NH-(CO)-CH(NH,)-hydroxyphenyl, -NH-
(CO)-CH(NH,)-CHz-phenyl, -NH-(CO)-CH(NH2)-CH,-
hydroxyphenyl, -NH-(CO)-CH(NH-(CO)-CH3)-CHx-phenyl, -NH-
(CO)-CH2-NH-(CO)-CHg, -NH-(CO)-N(C2Hs)(C2H4-piperidinyl), -NH-
(CO)-N(CH3)(C,H4-piperidinyl), -NH-(CO)-CH,-NH(CH3), -CH.-

25 N(CHa)2, -NH-(CO)NH-CH,-COOH , hydantoinyl, -CH,-COOH
whereby the pyrrolidinyl can optionally be substituted with hydroxy
or the group —NH;, —=N(CH3), or —-NH-(CO)-CHa,
and whereby hydantoinyl can be substituted with —CH3;, -CH>-
COOH, or —(CO)-thiazolidinonyl,

30 X represents or the group —NH-,
R represents halogen and
R? represents hydrogen or the group —NH-(CO)-phenyl

or —C,H4-, -C3He- both can optionally be substituted in one or more



pyri m di nyl ] am no] phenyl ] -1-pyrrolid inecarboxam de, 20
N-[3-[[2-[[3-[[(2S)-2-am no-3-(4-hydroxyphenyl)-1-

oxopr opy|wermewgiagny| ] am no] - 5- br omo- 4- pyri mi di nyl ] ani rojrppemplo) 3423 2-

di et hyl - pr opanedi am de,

N-[3-[[2-[[3-[[(1-am nocycl ohexyl)car bon§1] am no] phenyl ] am no] 5- br ono- 4-

pyrimid i nyl]a mi placpsomyl darde wiydirférentlp 2@1 nyl
N-[3-([2-[[3-[[(2S)-2-am no- 2- phen | acet yl ] am no phenyl]am no¥ e\b

pyri m di nyl ] ani no] pr oB?lP'Tthi' zmtﬂa%@ 9hlapakv1;medv Rrexazolinyl, piperidinyl, —
N[3-[[2-]]3- 2R) - 2

o£<o- :[3[ phEaLyI H (()pyl)] am no] pheny ihé%%‘yr']of“'%%?%'ﬁ%' NQZpWH thigzavl, Q2112 mi n
o] p ropyl]-5-o0xo-2- pthiemyl] -S@-NH3, SEACHROX8ONC;HIE pyrrolidinonyl substituted
N[3-[[2:[[3-[[(2R) -2- aHT

- 0X0- 3- pfhenyl propyl ] aff an‘&@hﬂfl’wﬁcﬁ@} -Nii-HigRy, 3iH-(CO)-NH-phenyl, -NH-
4- im | d

N TS (5 b otor 2 L1 XGPEbHEA I TR O EIRE WF@QE{S oGS i n

o] - 4- pyrim di nyl ] ani Nbif by INH-(CO)-CoH:| aiHqCDe GOMNIENH,,
N-[3-[[5-bronmp-2-[[3 |mdazoI|d| | ] am no] - 4" \W0

2004/ 048343 PCT/ Epzooﬁ%gur%mgbww m((P@h l'ﬁs h%ﬁgH whesgbp the py
]-2, 2-d i methyl-p ;51‘?6r8ﬁ09tﬁéllrhld§z6i}|' |§zolyll\5a(n30[§t&amp%%osu%s“u%e& I

H-|mdazol 4-yl)ethyl)am™n

pyri m dithyl ) am no) phediye pr mcmarpﬂﬁruﬁsl trecsarhe veay odediffelentiy-wiltbhyirenp-4- ((2- (1
H i m dazol - 4-yl ) et hyl

pyri m di nyl ) am no) phe %E‘P) rNlﬂ ﬁépS&HﬁNh'éczgr(B%Hﬁd@OOC(CHs)s
N- (13- ((5-bromo-4-((3-((2-¢hi enyl carbonyly anpno) propyl ) am no) - 2-

pyri m di nyl ) am no) phenyl ) rrolidjnegarb xam de,
N1- (3-((5-brono- 2- ((3-7 %NIH di ny\IN:ar m no) phenyl ) am no) - 4-
pyri m di nyl)am no) prop 1 cycI opr &p | car oxam de, io

N- (13- ((5-bronmo-4-((3- ((1 oxopropyl ) am no)propyl)am no) - 2-
pyri m di nyl ) am no) phenyl ) -@- pyrrol i di necar oxam de,

N-(3-((5-10do-4-((3-((2:th |emnH5:a rbonyp)axmi_no)p ropyl) am no)-2-pyrim
idinyl)- amno)phenyl)-Np I|d|necarﬂg%tpﬁ

) nyl
N-[3-[]5- brorm4[[3[[[(riZS 0X0- 2-TNT r inyl]ca rbonyl]Jami no] pro
pyll]ami no]-2 is pyrimdinylTam no] phdhyl ] yrrolidinecarboxam de, N[
3-[[5-brom-4-[[3-[ [[ (2 S)-4-0x0-2-a zet idi ny | ] carbony ] amin
o] pro py | ]amno]- 2 pyri m di nyl ] am no] phenyl ] - 1- pyrrol i di necar boxam de,
(4R) - N-[3-[[ 5- br ono- [[3 [( pyrrolldlnylarbo | ) am no] phenyl ] am no] - 4-
pyri m di nyl ] am no] propw 0- 4-t hi-azo éﬁérboxam’ de or 20
N-[3-[[4-[[3-[[(1l-am noeyycl pear bo pr opyl ] am no] - 5- br ono- 2-
pyri m di nyl]am no] phenyl]-1-pyrrolidine de.
O
? O
™ NH,
” 2 \NJ@O
" H N
H
H
0 N
*\N/“\[>:O or
H S



Preffered are al so conpounds of general formula (1), which inhibit
preferentially Chk kinases 25 in which A or B in each case independently
of one amnwbhesymepsesent hydrogen or the group - N2, - REZ/EP20BBRSUA3

- N( Cl- 6- hydroxyal kyl )2, -NH(CO) - R5, -NHCOOR6, -NR -(CO) -NR8R9,

-NR - (CS)-NR8R9, -COOR5, - CO NR8R9, - S2- CH3,

4- br ono- 1- net hyl - | razol Q- 3yl 30 or Cl 6-al kyl. opti | Ly substituted in
one or nor@s Meﬁ(?ésaw‘t%?{?éeéé?‘FgOPé%ﬁﬁteEﬁW@fseﬁf'?iﬂ'%'@hé’g}l’gvr?&gs’hal ogen,
hydroxy or pbi0gdshies!Br p%acwﬂ@a'ﬂ:}g@c\:’%ﬁabbﬁmﬁl‘%ofr COOR 5, - CONRSRY,

-0 (CO-R5, -0- (CO-C1.6-al kyl -R5, 2004/ 048343 PCT/ EP2003/ 013443 -26 X

represents an oxygen atomor the group -NH, R represents hydrogen,

hal , hyd th t h I - ' b :
"I (TSl % B e SR EERMA R 0D s o
-al kyl ppt b@?éﬂérﬁaﬁ%hﬂﬁéhﬂ/@ﬂPDK RRas®s nore places, the sane way or

differently with hydroxy, imdazolyl or the group - NHZ,
- NH (CO) O oHabishenyl , -NH (COH, -NH (CO) -phenyl, -NH (CO) -CH2-O phenyl,

N (00 - By ey gty e REE PR A R gt e esseptydreggs of
R HKNH2  H xI NH2 GheQroupNNA-(GONBRrrblidiilyIO-NHNE G)-pipériginy DENHHGD)-O
morpholinyl, -NH-(CO)-hexyl-NH2, -NH-(CO)-CH(NH2)-
10 hydroxyphenyl, -NH-(CO)-CH(NH2)-CH2-hydroxyphenyl, hydantoin
optionally substituted with —CH3,

X represents or the group —NH-,

R represents halogen and

R? represents hydrogen, -C,Hs-imidazolyl or -C3H7 wich can optionally
15 be substituted in one or more places, the same way or differently

with the group -NH-CH-thienyl, -NH-(CO)-CzHs, -NH-(CO)-
C(CHj3)s,



wher eby the phenyl can optionally be substituted in one or nore places,
the same or differently with hal ogen, Cl1 _6-al kyl or -(CO- C(CH2)-C2H5, Is
or represwotzsog@asabki nyl, R3 or R in each case i ndepengemtEryoosioizane

anot her represent hydrogen or Cl_6-al kyl optionally substituted in one or
nore places, the sane way or differentpy with hydroxy, phenyl or

hydr oxyphenyl, or 20 R3 and R4 together forma C3.6-heterocycl oal kylring
contai ning at |east one Oniogen at omtAndSbptionally can be interrupted by
one or nore oxygen anﬁ kﬁrr at Bﬁ{can be interrupoted by one
or nore -(CO) - groupsHin he'Yl2ng a opti@nally can contain one WD
2004/ 048343 PCT/ EP2003/°013443 -27 or nore possible double bonds in the
ring, whereby the C3-6- hgterocycloal kylring can optionally be substituted

with CL.6-al kyl, Cl1_6-alRyl- or Cl.6-B| kyl-NH2, R5 represents
G -6-al kyl, C2.G al kenwl ~Cycl oal kyli,or genyl each 5 can optionally be
substituted in one or e prapes, the y or differently with

hal ogen, hydroxy, phenyl or lwith the gfpoup 2, -NH(CO -O ClL. 6-al kyl,
wher eby phenyl itself can optionally be substituted in one or nore places,
the sanme way or differently wwth halogen, hydroxy or Cl_6-al kyl, 10 R6
represents Cl 6-al kyl, . 6-al kenyl or phényl, R7 represents hydrogen or
Cl -al kyl and R50r R9.} ach case i ndependentp.of one another represent
hydrogen, Cl-6-al kyl, ﬁ2.6 alkegil, (oc) veleqfkyl , aryl or phenyl,
whereby aryl or phenyl T yuted in one or nore

pl aces, the is sane way or Hifferently with hygr
-N(Ci-6- alkyl)2 or R8 and R9 together forma C3-6-heterocycloal kylring
containing at |east one nitr%’en atom and optionally can be interrupted by
one or nore 20 oxygen and/(@r | fur atons d/ or can be interrupted by one
or nmore -(CO- groups in i |ly can contain one or
nore possi bl e doubl e bongs 6-

het er ocycl oal kyl ri ng canbopt )l 1y be sHbsti N th the group - NH2,
H
H
0 N
*\N/U\(>:o or
H S
e,
O

?

as well as all related isotopes, diastereomers, enantiomers, solvates,

polymorphs or pharmaceutically acceptable salts thereof.

5 In particular the following compounds of general formula (1) are preferred to
inhibit preferentially AKT and/or PDK kinases:
N-[3-[[5-bromo-4-[[3-{[[1-
(trifluoromethyl)cyclobutyilcarbonylJamino]propyljamino}-2-
pyrimidinyljJamino]phenyl]-1-pyrrolidinecarboxamide,

10 N-[3-[[5-bromo-4-[[3-[[1-ox0-3-(phenylsulfonyl)propyllamino]propylJamino]-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide,
N-[3-[[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyl]lamino]-4-



25 as well as all related isotopes, diastereoners, enantioners, solvates,
pol ynor phs or pharmaceutically acceptable salts thereof. Even nore

pr ef er r edwenreosdigsme conpounds of general fornmula (1), wecTlEPROBI0N34Y3
preferentially Chk kinases 30 in which A or B in each case independently of
one anot her represent hydrogen or thegroup - NH C2H4- OH,

- NH CH2- hydr oxyphenyl , - NH pyrrolrdr nyl .. @;(CO) CH( NH2) - CH2- phenyl ,
- NH- ( CO) - paysinyidinyipminglpeagy 72) shnstEprenRsionioess - 28

N (0D M I o M R R oS ageny

-NH ( CO) - Cﬁyrlﬂmdlnlyﬂdmmm/]phemd] 1-pyNidlidigecarbcixdatiifie phenyl ,

e AT e R RN e sl R
optronasll ﬁﬁlamggﬁﬁ%}gqemhF{a),y,q)qlgmécaﬂroxtaﬁedgroup -NH2, X represents an

oxygen at 7 represents hal ogen or hydroxynet hyl
and R2 remb[ﬁeﬁﬁ-ﬂ;)rerfﬁbkﬁ[[dqﬁmrysrblrcynylubﬁtiquyl)aemho]phemd]ammnb#e pl aces, the

same way or differentl dro m dazo [ represents - C3H7 or

- CAH8 opt imﬁ@n'ﬂwﬁa%@ P[RF%YEI JP E)%g,nt carbiéé% € the same way or

LI b g e

- NH- ( CO) - q&g&rrﬁ)dpryﬂammo]prcDﬂHd]éZB@)(O}%mildmcarbmmidﬁ)) CH( NH2) CH2- phenyl

‘,%OO}]CB HRS [y [@ bromo l3"_[?3 ES mephylhzlJ 5%120xo 1 rmrdazoﬁdrnﬁ)p'\henyl]amrgom )
pyrimidinyl]Jamino]propyl]-2-oxo-4-thiazolidinecarboxamide,
3-[3-[[5-bromo-4-[[2-(1H-imidazol-4-yl)ethyllamino]-2-pyrimidinyllamino]phenyl]-
2,4-imidazolidinedione,
3-[3-[[5-bromo-4-[[2-(1H-imidazol-4-yl)ethyljamino]-2-pyrimidinyilamino]phenyl]-

15 1-methyl-2,4-imidazolidinedione,
N'-[3-[[5-bromo-4-[[2-(1H-imidazol-4-yl)ethyl]amino}-2-pyrimidinylJamino}phenyl]-
N-ethyl-N-[2-(1-piperidinyl)ethyl]-urea,
N-[3-[[5-bromo-4-[[3-[(2,2-dimethyl-1-oxopropyl)amino]jpropyljamino]-2-
pyrimidinyllamino]phenyl]-1-pyrrolidinecarboxamide,

20  N-[3-[[2-][3-[[(2S)-2-amino-3-(4-hydroxyphenyl)-1-
oxopropylJamino]phenyllamino]-5-bromo-4-pyrimidinylJamino]propyl}-2,2-
dimethyl-propanediamide,
N-[3-[[2-[[3-[[(1-aminocyclohexyl)carbonyllamino]phenyllamino]-5-bromo-4-
pyrimidinylJamino]propyl]-2,2-dimethyi-propanediamide,

25 N-[3-[[2-[[3-][[(2S)-2-amino-2-phenylacetyllamino]phenyllamino]-5-bromo-4-
pyrimidinyllJamino]propyl]-2,2-dimethyl-propanediamide,
N-[3-[[2-[[3-[[(2R)-2-amino-1-ox0-3-phenylpropyljamino]phenyllamino]-5-bromo-
4-pyrimidinylJamino]propyl]-5-oxo-2-pyrrolidinecarboxamide,
N-[3-[[2-[[3-[[(2R)-2-amino-1-ox0-3-phenylpropyl]Jamino]phenyllamino]-5-bromo-

30  4-pyrimidinylJamino]propyl]-2,2-dimethyl-propanediamide,
N*-[3-[[5-bromo-2-[[3-[[(2S)-2-pyrrolidinylcarbonylJamino]phenyllamino}-4-
pyrimidinylJaminolpropyl]- 1,1-cyclopropanedicarboxamide,
N-[3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenyllamino]-4-



H O O 20 whereby the phenyl can optionally be substituted in one or nore
pl aces, the sane or differently with hal ogen, -CH3 or -(CO- C(CH2)(C2H5),
or represwoteo4@@sabki nyl, WO 2004/ 048343 PCT/ EP2003/ 01344¢3/EP2@8/0ami43el |  as
all related isotopes, diastereonmers, enantioners, solvates, polynorphs or
pharmaceutically acceptable salts there2$- In particular the foll ow ng

SroToront .&ﬁw%i&% e T oprk 214 HisdisBy Ppropahbdiamiag, " €N 1 N BTt
N[3-[[2-] e no] phenyl ] am no] - 5- brom
o- 4-pyri m[l\g (nga?r%ﬁnﬁo?p H;@?g%%_érliggemég%%)lﬁgdl a]mpde v I-

1-13-[[ 2- [[p@fl{r{c(lﬁﬂ)arﬂwmr)pmmyl)4morpho||necarboxam|de

Aoggr?mpglen é)ggfp%g}% Bafh%n’\éif%zgl'%ﬂ)?g]y%?’ﬂﬁ%)a?boxyI icacid, io
N[5 Dy gtndnb hanlec)Snen: Rpayenhegamsiagaadionyl | am nol pr opyl ] ani no] - 2

- pyrim d i -1-pyrrolidi necar boxam de,
Pyrrolidi an-@-(J(éFHﬂ@md -A( &é@dh[aw(@nmcurmmnpmrpwllwmo&%h| or o- phenyl ) -

?,;reml ?dlmné’%lfﬁg' ﬁ%rg;.mqgnpé Ry i nbcixihiad? no)-p he nyl]-a mide,
[3-(5- brorrq¥ Eé ?ﬁﬁL@roH’o Qf(%f?(‘l%Wfbllﬁ)nyﬁfé@bdﬁﬁ}ﬁrﬁmb)pilﬁanyl)amlno)-4-

propyl anin di n- 2-yl am no) - phényl ] -am de, Pyrrolidine-1-carboxylic
aci d ( 3- { 5-pyriovidingh) i @propybt - ch@pycppgﬁqw;arboxamlde

Ber [ 3 5 Ml om0 pRARR RGP famiafid-0! ! €1 ne- i carboxyiie

acetyl am ngjyy m.ewi)amumbhéw» migliridmecamoxamigbenyl ] - ani de, 20
Pyrrolidi ne- 1 car boxylic aci

{3- 5- br onoN43{((5- {orgioff%((@@%wﬁaw@a&boml)a@ﬂwp@féd)ammo)2 -pyrimidinyl)-
but I h di n- 2-yl h | }-
utyry ?Dyprﬁf)(%&ré ngEan‘?}‘e%r%B%é'ﬂmém) pyrim di n-2-yl am i no] - phenyl }

am de, I ¢ acl

[ 3- (5- br onony43{f3- 6@11(@411[31[[[(23?6&»@@pyh))hdmyl]carbonyl]amlno]propyl]amlno] -2-
but yr yI am noj - pr opyl am nog di n-2-yl am n% ghenyl ]-am de, 25
Pyrrol i ti nepyringidirtydripinelp @md] @@Y{@J'Q'Pﬁ%r-b@x? br onp- benzoyl ani no)

|
R (37 (Rl RZp P8 e R Aa AR ponylaminclercpyamine)-2;
FI\JI}IE;,C)'[ l[ gl FF \Airhid f#etno]phenyl]-1-pyrrolidinecarboxamide,

b 30 4oyt AR NS TEBrOmS, SCH ygobiay ety B ReRB e Aot ) - 5+ brom
N3 ((29) 5 27 A iR cloy IS BYb L BRY i FeRalsciahige B omo- 4- (pr op- 2-

20 N-[3—[[4-[[3-[[(1-aminocyclobutyl)carbonyl]amino]propyl]amino]—5-bromo-2-

pyrimidinyl]lamino]phenyl]-1-pyrrolidinecarboxamide.

Preffered are also compounds of general formula (1), which inhibit preferentially
Chk kinases
25 inwhich
AorB in each case independently of one another represent hydrogen or
the group —NO,, —NH3, -NR’R*, -N(C1.6-hydroxyalkyl),, -NH(CO)-
R® -NHCOOR®, -NR’-(CO)-NR®R®, -NR’-(CS)-NR®R®, -COOR?, -
CO-NR®R®, -80,-CHs, 4-bromo-1-methyl-1H-pyrazolo-3y!
30 or C,.¢-alkyl optionally substituted in one or more places, the same
way or differently with cyano, halogen, hydroxy or the group —NHz,
_NH-(CO)-R?®, -SO,-NHR?, -COOR?®, -CONR®R®, -0-(CO)-R®, -O-
(CO)-C1¢-alkyl-R®,



ynyl oxy) pyrim di n-2-yl ] am no] phenyl ] pyrrolidi ne-1-car boxam de,
N-[3-[[ (2R) - 2- Am no- 1- oxo- 3- phenyl propyl ] am no] - 5-[ [ 5- brono-4- (prop-2 WO
2004/ 048348 26¥dN048R2003/ 013443 - 30 PCT/EP2003/013443
ynyl oxy) pyri m di n-2-yl ] am no] phenyl ] pyrrolidi ne-1- car boxam de,
EﬁRZj a- Am ?g :\Ii[ﬁ [[5 grorm 4- (prop- 2- ém'.l oxy)pyri5m'd i n-2-yl am no] - 5-

y roxyme yl) phenyl ] benz r opanami de ono- 4- pr op- 2- ynyl
%(yAp_yrl mi & Fg ﬁ éla prﬁ%ﬁemslﬁg ’&85?9%?’[@)9”%8[%?1% g[nno] et hanol , (2

- AM no- ¥ yd 1 orr 8B hyardgenP haRigény Rydi@xymieykyl ofthéli rtﬁrpLylamlrIO)
phenyl 3phenyf€% ¥gr§fggemlhgg%n Y % An):|n03 henyIHprop
:\fnylia m i nf)) b5 (5- BO@M @@Oﬂpew?py,llebdy)«z Nm(@ﬂir(ﬁ?é'iz?} S?'Q(EHM)-N

cycl opr opy enza
3 ((2R) Ami no- 3- phenﬂf‘%bﬁ%%?)érgpgn?hﬁ)?lké’l '( 5- br ono- 4- pr op- 2- ynyl oxy- pyri m di
[3 [ [ y! f‘[ 3"[3?[ ( eN" SOFEﬁ?@é’éntQ@]?aaéTkﬂ% tBHSﬂVEU@tHUﬂed |n one or more places,

thyl am’'no) car bonyl ] am no phen ﬂ;am noj - 5-
(hydr oxymet hyl ) pyr i nthdi ssme - way endiffeientlypyith g rbmmdazolyl or the group —

et T 2l o AT PR o

PTGl dine L car boxYGOp LG phenyl NH(CO) CH phenyl, NHHCO-
- pPropil on a

grfgy' am no] - 5- br Om%uﬁiwéhnghgnyu Mf(&)n)péﬂzrﬁﬂ(%@@enyl -NH-(CO)-

-[3-(5-Bro 4- -2+ 2.yl h I

1- Ani ﬁdpcycngen{’;ﬁﬁgfﬁﬁk@c@‘?ﬁ%/?d@ﬂ | ne-2-yl am no) - phenyl am noj - et hanol ,

[3 (5- brom) 4- pr op- 2-ynyl oy pyrim=e ne-2- 20 yl am no) - phenyl ] - am de,

O O
di ne-2- yl am ng) - phenyl ] - am de,
( “ynyl oxy- pyri and)Q%gw\NH2
i ne-2-yl ami no) - phenyl ] -8 p nyI p ropionam i did

(2R) - Ami no- N-[ 3- ( 5- br ono- 4- pg’p 2- ynyI oxy pyri m di ne- 2-y| am no) - phenyl ]-3-
phenyl - pr opi onam de, 2-{[ 3-£b- i m di
i no)-p henyla mino]-nethyl
rop- 2-ynyl oxy-pyrimd ine
hydr oxy- phenyl ) - pr opi onanmHle
N-[ 3- (5- Brono- 4- pr op- 2- ynyl oxy- pyri m di ne- 2- yl am no) - phenyl ] - 3- (3, 4-di hyd
roxy phenyl) - propi onam de, N-[3-(5-B romo-4-pro
2-ynyl oxy-pyri m di ne- 2-yl anpi no) - p henyl ] -2-hyd roxy-(2S) WO 2004/ 048343
PCT/ EP2003/ 013443 *
*\N 0 N
H N or OH
H 0

(28)-Am' no-l\L[3-(5-bro#N4-

O

, whereby the phenyl can optionally be substituted in one or more
places, the same or differently with halogen, C.¢-alkyl or —(CO)-
C(CH2)-C2Hs,

15 or represents Cs-alkinyl,

R® or R* in each case independently of one another represent hydrogen or
C1.6-alkyl optionally substituted in one or more places, the same
way or differently with hydroxy, phenyl or hydroxyphenyl,
or

20 R*and R* together form a Cj¢-heterocycloalkylring containing at least one
nitrogen atom and optionally can be interrupted by one or more
oxygen and/or sulfur atoms and/or can be interrupoted by one or

more —(CO)- groups in the ring and/or optionally can contain one



-31- phenyl - acet am de,

N-[ 3- (5- Br ono- 4- pr op- 2- ynyl oxy- pyri m di ne- 2-yl am no) - phenyl ] - 2- hyd

r oxy- ( 2Rywopbempsbssacet am de, (2S)-Ami no-N-[3-(5-b PCT/EP2003/013443

ronmo- 4- prop- 2-ynyl oxy- pyri m di ne-2-yl am i no) - phenyl ] - 3- 5

hydr oxy- propi onam de, (2 R)-Ami no- N [B7(5-brono-4-pro p-2-ynyl oxy-pyrimd

i n-2-ylamino)-phen r oXy- propi onam

2- :[Ahm Ino N-[ 3- (5- b&on%”li'p %glgblﬁrdflﬁ%gﬁw? m@\e g, ﬁvtﬁr%?ﬁ’ Hbe) Cbﬂenyl] 2-

met hyl - pr opi onam de ted -

(29 Am nor N[ 30 (5. bretErocycloaliyiring can optioally b S o Phitgnyl ] - 3- (

4- hyd roxy-phenyl) - 6ﬁg>plktyhﬁﬁ®lé or( esalk)leNHZno N-[3-(5-brom

0- 4- prop- 2: ynyl ox d
0,48 9P 2R 06y YL L0 e el am L Phend oty of BhehrgR onar e
' no) - phenyl | - 3- p- 15f§|%8$m ﬁl@%@é\%ﬂtﬂﬁed?ﬁ ohergrefbrersagés ané Isemg)wapunds
of general fornula Ich’inhibit preferentially AKT and VEG--R

ki nases i n which 20 ér diffeferitly vétithaloges, hytfepyrithany 9f‘dfth(§|ﬁi%96f?ﬂﬁh@ﬁ2:

represent hal ogen,

- EF(zch))H ( CO)l-NHZNH: g@@@@} Beti %r?nSYf Wi %EP\’ﬁg% %e'f %ﬁ-z?pé@waﬁ%bel N2, -
pneny - lﬁl)éfjf‘ﬁ hé'd‘ﬂfh 1Bk Nway ocid#ferph

NH- ( CO) - OCH3, - NH-( CO) - T OCH( CH3 lo orec% éQﬁH%lséq;( m)r%hol [ neo”a it

- mi E @ NH- (r:]ygl opr opyllogelanctr@@ Ofrﬁnp’r&ﬁml no, -NH (CO) - NH C2H4- nor phol i no,

- yroxyccoa apt h I di

opt i onal%l y 'be subst | gaen tqi Gﬁ%%ﬂogﬁgj ']yg,%zehgﬁ p - : Nang:](rjo3:)d:/mnglr e(t:);m

the hydant g’nyl can gires@k hydhsyeridsCi i-atikgtiamd t h the group -CH3 or
-(CO-thi azcgl i di,nonyl ,” X represents the group - NH represents hal ogen
and VO 200008343 PiTeavRoas wdenaadentzol ong am@gérﬁ%fese t hydrogen,

- CH2- di hyd
one or mre bl aoes. (e BC RN ep Ry iRy A XuSeIEBy kil ec 10

or phenyl can optionally be substltuted in one or more places, the

15 same way or differently with hydroxy or the group —NO; or -N(C1.-
alkyl),
or

R®and R® together form a C3 ¢-heterocycloalkylring containing at least one

nitrogen atom and optionally can be interrupted by one or more

20 oxygen and/or sulfur atoms and/or can be interrupted by one or
more —(CO)- groups in the ring and/or optionally can contain one
or more possible double bonds in the ring, whereby the Cs.¢-
heterocycloalkylring can optionally be substituted with the group —
NH_,

25 as well as all related isotopes, diastereomers, enantiomers, solvates,

polymorphs or pharmaceutically acceptable salts thereof.

Even more preferred are those compounds of general formula (1), which inhibit
preferentially Chk kinases
30  in which
AorB in each case independently of one another represent hydrogen or
the group -NH-C,;H4-OH, -NH-CH>-hydroxyphenyl, -NH-(CO)-
pyrrolidinyl, -NH-(CO)-CH(NHz)-CHz-phenyl, -NH-(CO)-pentyl-NH>,



*"" NOONN HN-12POH OO OOOH/O N~=ONYO HHor HS5 as
well as all related isotopes, diastereoners, enantioners, solvates,

pol ynor phwoaoosgphagssgraceut i cal | y accept abl e sal ts thereof pcirEppasioizigd ar t he
foll owi ng conmpounds of general formula (I) are preferred, which inhibit
preferrentially AKT and VEGF R ki nases:28-0

4-((4-((2-(1Hinid th
beglgen(egul gonah]mdeaz'ﬂﬁﬁg‘g ¢ Pr/lghgmbﬂ% cz‘aéfﬂfqi_ ,2_| p)ﬁH %g)r’@/H() no)
Hi mi dazol - 4-yl ) et hyh \

i mdazol - 4-y1) ety ,)oﬁsk{g}) 1 R ﬂcmgtmy@%wgg?mm@@wmwea

Eﬁ/_ri m‘ddi n?/l L an‘: no) Ermnm)?lphﬂnygl ngcp@b-_coHndil rqxs(p@eoylls -NHelO - (( 2- (10I
et hyl eater . nos( 5 GHCHORbRD I B R LR - fEopam © ¢!

H-im dagol - 4-yl) et hYCgCﬂg)éNHQYJNHU(QOW(@EFEP,-CEQON (R O)-Nthe pyl, 2- (1
H i m dazol - 4-yl ) et hyl ) am no) - 2- rimid i )am i no) phenyl)-N -cycl op

ropyl-urea, N-(3-((ZCENEMND-GH(GH:)61 H- i m dazol 4-yl )et hyl ) am no) - 2-

di nyl h | b 2-(1
MR DR Rt i R e R N T At
1-met hyl et hyl ester, Nh@:?grbﬁ p—INHD- 4- ((2 (1
Him dazol - 4-yl) et hyI ) am no) - 2-

pyri m di nyK) am no) pheapyesents enagwyganaterarardbe oreypobbl-048343
PCT/ EP2003[,013443
N2- (3- Al nB- 5= (trif %i’(%%%’itﬁ%aﬂop%eé‘n% hydgoxymatovignd 5_ (1

H-i ni dazol Ra-yl ) et hyidpregerts PO, HIoptioRaliyestabtitutbl (13 o6& Dr neremideds 2xé 1
H i m dazol - 4-yl ) et hyl )am no) - 2-

pyri mi di nyl ) ani no) phsaye)way oy differenity Wb hydrpxy Jinidazalylr ea,
or represents —C3Hy or —C4Hg optionally substituted in one or more
places, the same way or differently with the group —NH,, —-NH-
15 (CO)-CH(NH,)-C2H4-COOH, -NH-(CO)-phenyl, -NH-(CO)-CH-
phenyl, -NH-(CO)-CH,-CH(CHj3)-phenyl, -NH-(CO)-CH>-O-phenyl,
~NH-(CO)O-CHz-phenyl, -NH-(CO)-CH(NH,)CH,-phenyl,

0O O
\”J%LNHZ
" 0
O O
O
*\N

H N

H

20 whereby the phenyl can optionally be substituted in one or more

places, the same or differently with halogen, -CH3 or -(CO)-
C(CH2)(C2Hs),

or represents Cs-alkinyl,



5 N2- (3-am no- 5-chl orophenyl ) - 5- rormN4(2(1 H i m dazol -4-yl)ethyl)-2, 4-
pyrim di nedi am ne, (3-((5-brono-4-((2-(1

H i m dazove4eygueiadyl ) am no) - 2- pyri m di nyl ) am no) phenyl peTaERed@amiz4anci d
2- (4-norpholinyl)ethyl ester, N (3-((5-brono-4-((2-(1

H i m dazol - 4- yI )et hyl )am no) - 2 10 -29-

Ry b b AR Bl b EH B B S tonates
pyrim di n%&@fﬂd?ea%? Mbém@@éh%an;dscced‘th&@ -sats thereap- 4- ((2- (1
H i m dazol et hyl )am no) - 2- pyrimdinyl)am no)phenyl)-benzam de, 15

(4R) - N-[ 3- [[5 brom) 2-[[3-[(1-pyrrolidinyl carbonyl)am no] phenyl ] am no] - 4-
gy{ |3m[ FSI B |ﬁu%§§? Ec}fllolmng compouﬁdhs', ozrogle'ncelrélr?gﬁﬁulg(m% EFeferred

Hi m dagol yhicH |)1ﬁth>’drbﬂ§FéH@§Hy2AlﬂYrdnHY&| POK [katsses] phenyl | -
4-i m dazol i di nedi one, 3-] 5-brono-4-[|

2,
H i mi dazol N4{3y[[3ﬁ6k[u2]?a1&am]nc2gwprmfphewpqwmﬁm}rmiehwwanZOOhS bromo-

met h d di
1 [ 3- )[/(2 [?SDYF?W Zﬁ)(\)/jémijj{ﬂqﬁ%opyﬁ&% ‘%’“SW&IH} Oﬁ)rags;qﬁq%eho] phenyl ] am no] - 5- brom
0- 4-pyri m1§3r[ qg-fﬂ(ZR}-QEémWo]-1-2)x@>33pl$eriw;ﬁr‘bpyla’m dmwnmuno &Bbebmo-
1-[3-[[2-[] am nocycl ohexyl ) car bonyl ] am no] p enyl ] am no] 5- br ono- 4-
pyri m di nyn}mnmd]ryﬂapwq]p@nyﬂ -gx@yprvsralidinesaepulig prd. aci d, 25
o L3 LU Lkl Brib- s Ie o 2T BB sk %Wh@mnol 5- brom
o- 4- p)} [ i Fbg gpﬁ%] BYERS yrroI |ne
%[34[[2r[ﬁ§3'["&d'ia aamrﬁm@ mmqu bp;u-r&td‘lﬂi@wtﬂa@fmﬂb] am 30] phgnyllam no] - 5-chlo

- [ [ me ropanedi am de
3-[3- [I[o)é brPdrf@hdmpf‘( Sain(YI'%%'dr[%;&?&ﬁ@Wr‘) z%{ﬁﬂ IR?QWNB']O -pheygyl)-

d I Aagip!

TS s beS AR RIERP oy A HRARS PRO Ry amidey )
Py mgessensonts ety Cavirit Spli e el
2004/ 04334@rmi¢@pmayfmg&4%y%r@ EQ'P?'PM' -@Mid&y| ] am i no] p
ropyl]-2-o

rr%naihe' %gtq]d@. ?eraa(y{%%nm L4480 g'\{‘o ny? a[:&éﬂahﬁfh@i?— 2-[[3-(2, 5-d

ioxo-l-im zol 1 dinyl am no rimi mi noj]p
ropyl ] - 5- oxpoe@ylaminalipytdimidiae2:ylaminea}-phémnid)-amidd, 3- [[5 brono-2-[[3-(2,

oo o o DEAR A B B AT ey
e

20 Pyrrohdme 1-carboxylic acid {3-[5-bromo-4-(3-{2-{2, 3-dichloro-4- (2-methylene-
butyryl)-phenoxy}-acetylamino}-propylamino)-pyrimidin-2-ylamino}-phenyl}-
amide,

Pyrrolidine-1-carboxylic acid [3-(5-bromo-4-{3-[3-(2,3-dichloro-phenyl)-
butyrylamino}-propylamino}-pyrimidin-2-ylamino)-phenyl}-amide,

25  Pyrrolidine-1-carboxylic acid (3-{5-bromo-4-[3-(3-bromo-benzoylamino)-
propylamino]-pyrimidin-2-ylamino}-phenyl)-amide,
N-(3-((4-((4-aminobutyl)amino)-5-bromo-2-pyrimidinyl)amino)phenyl)-1-
pyrrolidinecarboxamide,
N-[3-[[2-[[3-[[(2R)-2-amino-1-0x0-3-phenylpropyllamino]phenyl]lamino}-5-bromo-

30  4-pyrimidinylJamino]propyi]-2,2-dimethyl-propanediamide,
N-[3-[[(2S)-2-Amino-1-ox0-3-phenylpropyllamino]-5-[[5-bromo-4-(prop-2-
ynyloxy)pyrimidin-2-yljJamino]phenyl]pyrrolidine-1-carboxamide,
N-[3-[[(2R)-2-Amino-1-oxo-3-phenylpropylJamino]-5-[[5-bromo-4-(prop-2-



(4R)-N-[3-[[5-bronmo-2-[[3-(3-nethyl -2, 5-dioxo-1-imdazolid

I nyl ) phenyl ] am no] - 4-

pyri m di nybl2acioagd4pr opyl | - 2- oxo- 4-t hi azol i di necar boxam #eT®P2003/013443
(4R)-N-[3-[[5-bromo-2-[[3-[2, 5-di ox0-3-[[ (4R) - 2- ox0- 4-t hi azol i di nyl ] car bony
1-1- i mi d azol idi ny |l] p he nyllaomi n o]-4-pyri mid i nyl] a mi
nof pro py |I]-2-0x0-4- thi azo{idi nﬁcar boxam de., |t h@s al so been found
that conpodRdexyPYRmiding-ylamingIrhenylpyrdidines 1GAPe¥aBI9s: of 15 ki nases,

articul arl N g;.mr A ] = inol-5-
RI— ( 3|- ( l(J4- ( é%’-??gzr%rrqgrrét ﬂ%ﬂ;%%eny ?%ﬁgyﬁﬁg&%wgﬁf? rﬂlg?qulr}?])f)am no) phenyl)
- 1-pyrr ol (kydrogyraathyhphenyibenzepépropanantide,| [ 2- (1 _
I S A DBy 1Bk e LTRG-Sy SrBRJIARH i eacet ¢
H-i m dazol 'p%'e}’\&pa%inéf- tﬂm\&?] -2-pyrimdinyl]amno]-1 Hindole- 2-carboxylic
acid, ethylr ester, 5-brono-N4-[2-(1 o )
H i m dazol {2RyAneihbyN-]3-higdroRymetyH5-@-proiprry nylpky-pEricidipg2-yiaminddi ami ne,
4- ((5-brono-4- -(1H-im dazol - 4-yl ) et hyl )am no) - 2- pyri m di nyl )am no)- 25
beﬁlgam' de, pne@g'ﬁé(é@f(yli-PF@R'ﬁﬁ‘%m?ﬁ- Z1 yl gle% hyl )a?n' noI)OYSI-i odlo-)2/- ?)yri m 21
I nyl ) am no)y. P W ] i ino)-5-(5- -4- -2-vnvl
3 L0 oo %9?? ?W?EH pREATpfGpio YOk oimo) S 2e byr mdl iyl
benzami de, p@imidine-2-ylamino)- N-cyclopropyl-benzamide,

3 (5 0r0ms fo R\ Ardimb-d-heRiBropiony aRIiRg)-8 35 M6 Brég-21hy by g De

5- ((5- br oGy ratiRo)- NeisoptabyF8kndamidest hy! ) ani no) - 2- pyri mi di nyl ) ani no) - 1, 3-
d i hyd ro-2H benzi’ midazol-2-one, WO 2004/048343_ PCT/ EP2003/ 013443 -35

3- (( 5- br onRHeryimethyH3-[i2-d3-AHethgmine) earbpaiasinolRhWIAMINelA) ani no) -
benzoic acid,nethyl ter .. .

3- am no- 5- (( ggiﬂxéf -ﬂzlﬁ)(spélgwq'Wﬁﬂ'@a@&olqugcea{%@I gerﬁ no) - 2- pyri m di nyl )am n
0) - benzoi cpyedIdinet learb@stie acids(3-{4-[3-((2R)-amino-3-phenyl-propionylamino)-
N-((3-((5-brono-4-((2-(1Him dazol -4-yl)ethyl %am’ nogn-,cf-

pyri m disnylprepyias)ip rqrn@tnyylnvdwet%m@@npfie emyiaimide,

4- ((5-broms4- (( 2- | 4] | = Aryha pt AR Wi sl jyno) -
benzoi ¢ a%ﬂr@%«%ﬂ&%@%é%m&@'@ B [1¥5)-2MiREB-phdt¥/i-proslbmyhmiis)

3- ((5- br onopréplatnindFbbrordegyrinidine) 2y ayphinelphenylRamydeé,ni di nyl ) ani no) - pheno
|, 10 o . ,

5 ( ( 5- br ono243-(F-Brema-4-RIepa2omnylexyyamidinggrviaginol-phenviaminglietaaielo) - 1+

| soi ndol e- 11 -A%i%'é'léﬂio%%tancarbonylic acid[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-
20  ylamino)-phenyl]-amide,
1-Amino-cyclohexancarbonylic acid-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-

Sam’ no) -

ylamino)-phenyl]-amide,
(2S)-Amino-N-[3-(5-bromo-4—prop-2-yny|oxy-pyrimidine—2-ylamino)-phenyl]-3-
phenyl-propionamide,

25 (2R)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-3-
phenyl-propionamide,
2-{[3-(5-Bromo-4-prop-2-ynyloxy—pyrimidine—2—ylamino)-phenylamino]-methyl}-
phenol,
(2R)—Amino—N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2—ylamino)-phenyl]-3—(4—

30  hydroxy-phenyl)-propionamide,
N-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)—phenyl]-3-(3,4-dihydroxy-
phenyl)-propionamide,
N-[3-(5-Bromo—4—prop-2-yny|oxy—pyrimidine-2-ylamino)—phenyI]-2-hydroxy-(28)—



5-bronmo-N-(2-(1 Himdazol -4-yl)ethyl)-W(3-nethyl phenyl) -2, 4-
pyrim di nediam ne, N (3-((5-brono-4-((2-(1 Himdazol-4-yl)ethyl)am no)-2-

15 pyri mwonyddmsssso) phenyl ) - net hanesul f onam de, PCT/EP2003/013443
4-((4-((2-(1H i m dazol -4-yl) et hyl)am no) - 5-net hyl - 2- pyri m di nyl ) am no) -
benzenesul f onam de, 4-((4-((2-(1 -31-

H i m dazol am no)-5-(trifluoronethyl)-2-pyrimdinyl)am no)-
benzenesul PB%%W] @/"Q@

4- ((4-((3- g%g&p%@u&h%ﬁ@ Ly RyIBXP I ristidINE 12718hiny0)) pHENY2-hydroxy-(2R)-

benzenesul
4- ((5- bronphén‘{l(abe@arhﬁden‘i dazol - 1-yl) propyl ) am no) - 2- pyri m di nyl ) am no) -

a-( (5 br om2 SRR A 3y BRI A-AATP Ry G- RS TSNS 2RSS - 25

4- ((5- bro

benzenesul f, %@ig eplonamlde

4- ((4 ((4- am nobut yT ) am no)'- 5- br ono- 2- pyri ni di nyl ) ani no) - benzenesul f onam de
. 4= ((2- ((2RY-AminordE[3-(5-bronye ﬂpprn@r&wmonwynm)dlﬁaoylaww) Manyih3-d i

)am no au anoi c.
4 ((4 ((3- %'(/ WW&QP'BBHW(;’%m no) pr opyl ) ani no) - 5- br ono- 2- pyri m di nyl ) am no) -
30 benzeneguhmngiaNL[8e5- ﬁ}oh(&4(dréplzamw@>s}ibmﬁwudmwh)no) phenyl]-2-

am no) - 5- br ono- 4- pyri m di nyl ) am no) - but anoi ¢ acid ethyl ester,
4 ( ( 5- br ommethyl¢propie@anyide.ni no) but yl ) ami no) - 2- pyri mi di nyl ) am no) WO

4~ (5- B o2 S P R -0l Py RF R RV IE 2 Paming oSk h(4-
benzenesul fh?ﬂ qmen&}i)(;{rEp@hbvﬂldé ((2-(1
H i m dazol - Zﬁ/i‘\m' Zam no) - 2- pyri m di nyl ) am F}(Q - benzenesul f onam de,

4- ((4- ((2-( Mﬁwom@mrp&nway'ozyww 'B‘?'r?yY PHWRRPNenydn¥Bne
sulfonamd?Hél ﬁ”% - -((2(2 pyrid i nyl )ethyl )amno)-2-pyr i mid i
ny 1) a mi oY pr(o% enzenesul fonam de, io0

4~ (( 5- br ony2R)-Afiné NH{3-(BibtorBoyi-rih iy haluxpyrithidisie vy dimins))pimenyt)3-p-

benzenesul f onam de,

2- ((2- (64- (- RW&W?P)phenyl ) ani no) - 5- br ono- 4-pyrinmid inyl)amn no)-

acet am de,

N-(2 ((2-((4-(am nosul fonyl ) phenyl ) am no) - 5- br ono- 4- pyri m di nyl ) am no) et hyl
Preferred are also the compounds of general formula (1), which inhibit

preferentially AKT and VEGF-R kinases
in which
20 AorB in each case independently of one another represent halogen,
hydrogen or the group -SO,-CHj3, -NO,, -NH>, -CF3, -CH2-NH-
(CO)-NH,, -CH2-pyrrolidinyl, -NH-(CO)-CHa, -NH-(CO)-hexyl-NHz, -
NH-(CO)-phenyl, -NH-(CO)-pyrrolidinyl, --NH-(CO)-CH(NHz)-CH>-
phenyl, NH-(CO)-OCHjs, -NH-(CO)-OCH(CHz)2, -NH-(CO)-OC2Hs-
25 morpholino, -NH-(CO)-NH-cyclopropyl, -NH-(CO)-morpholino, -NH-
(CO)-NH-C,H4-morpholino, -NH-(CO)-NH-hydroxycycloalkyl,
hydantoinyl,
whereby the pyrrolidinyl can optionally be substituted with hydroxy
or the group —NH, and
30 whereby the hydantoinyl can optionally be substituted with the
group —CHs or —(CO)-thiazolidinonyl,
X represents the group —NH-,

R represents halogen and



| s acetam de, 3-((2-((4-(am nosulfonyl)phenyl)am no)-5-brono-4-pyrimd

i nyl )am no) - propanam de,

N- (4- ( ( 2-WO4odsaas3adsul f onyl ) phenyl ) ami no) - 5- br ono- 4- pyr ipairdipego3pasausno) but yl
)- acetam de, 20

N-(3-((2-((4-(am nosul fonyl ) phenyl ) am R&3- 5- br ono- 4- pyri m di nyl ) am no) pr opy
| )- acetanige, N-(3- quon h - - +4-pyrimd
i nyl ) am no)propyl ) - %i) é\'ﬁ%a%x@ KK]J%"?:}’ "i E}Jé‘gg 8,1’ Tonyl )p he
nyl)am no)-5-b rom&pn%ri%wsmbguﬂutétwn)@rm aparwr@p}dc)es ﬂﬁaéarhémér @H e-2-ca
rboxam de, 4-((2-((4-(ami nosu |fonyl )phenyl)am:i no) 5- brorm -pyrimid
i nyl)am no)- but anadiffeegntly with

N-(3-((2-((4-(am nosul fon I) henyl ) am no) - 5- br ono- 4- pyri m di nyl ) am no) pr opy
|)- 2-th iophe neca rbox e, 30 *~ *~

4- ((4-(4-(am nonet hyl ¥« l& ' N?-l nyl )-g-br no- 2- pyf\m di nyl ) am no) -
benzenesul f onam de, H 2 ' OH

4- (5- Bront 4- prop- 2-ynyl am no- pyri m di ny2-yl am no) - pyienyl /AN, N

di et hyl am nosul f onyl am n, WD 2004/ 048343 PCT/ EP2003/ 013343 -37 1- Met hyl -
H i m dazol - 4-sul fonsaure [4-(5-brom 4-prop-2-ynyl am no-pyri m di n- 2-

yl am no) - phenyl ] - am d, 0 9]

3- (5- Brono- 4- prop-2-ynyl o y- n\m di ne-2-yl a 'no)Hbenzoi c acid ethyl ester,
4- ( 5- Br onp- 4- pr op- 2- yny| yri M-ghne- 2>y ant : ic acid ethyl ester,
5 2-(5-Brono-4-prop-2 yHyI oxy>Ryri m di ne- ﬁ no?%enzoic acid et hyl

ester, 2-(5-Bromp-4-p ro p-2-pnyl oRY- pyrl 8- 2-yla mino)-phenol,
4-(5- Brom) 4- pr op- 2-ynyl oxy- pyri m di ne- 2-yl am no) - benzoi ¢ aci d’ net hyl

ester, gw'\én a4 nf’e@f |@o%‘p3é§}’8%§1é?éomé?é r@r@nﬂem%rylsinlmte@o) phenol ,
2-(5- Ni ?ro - prop- -yny am no- pyri mdi ne-2-yl am no)-ben20| c acid ethyl

ester, io MWMphS@r@hprmacQuwymﬁptabjﬁSaﬁsdihﬁ!ée@ yl ami no) - benzoi ¢ acid
ethyl ester, 4-(5-Nitro-4-prop-2-ynylam no-pyrimdine-2-ylam no)-benzoic
aci d et hyl ester 4-(5-Nitro-4-prop-2-ynyla mino-pyrimid in a-2-yl am
no) - phenol In M%hraahar%hé [fénctw.hg 'Ebrﬂpd@fd@lfbf?géf@‘él%ﬁhmﬂrGl)maledpneférféﬂ ywiiem i

no] -5-[(2- hyd roxyethyl)am no] benzoate, 15 Meth
3- ani no- 5- [ifjtBbibpreterent{ally AK D apd MERFokinasesii n- 2 yl ] ami no] benzoat e or

5 L5 2 WO 8 A gy R s B Py m o me-2-
benzenesulfonamide,
N-((3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)methyl)-urea,
1-((3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-

15 pyrimidinyl)amino)phenyl)methyl)-3-pyrrolidinol,
(3-((5-bromo-4-((2-(1H-imidazo!-4-yl)ethyl)amino)-2-pyrimidinyl)amino)phenyl)-
carbamic acid methyl ester,
N2-(3-aminophenyl)-5-bromo-N4-(2-(1H-imidazol-4-yl)ethyl)-2,4-
pyrimidinediamine,

20 N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-N'-cyclopropyl-urea,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-4-morpholinecarboxamide,

(3-((5-bromo-4-((2-(1 H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)Jamino)phenyl)-

25  carbamic acid 1-methylethyl ester,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-

pyrimidinyl)amino)phenyl)-methanesulfonamide,



Anot her obj ect of the invention are pharmaceutical conposition conprising
as an 20 active ingredient at |east one conpound of general formula (1) or
conpoundswodiswisesed her ei nbefore in an therapeutical |l ypeTferpedisoessasount
for the prevention or treatnent of a disorder caused by, associated with
or acconpani ed by disruptions of cell -pgoliferation and/or angi ogenesi s

e pi ont - NS OB B CUDPDRDI RaATCoNdPe e Sy RIBMa of

gener al fOQWP%i&Id\ﬁnéHiam‘ﬁ%Tpounds di scl osed hereinbefore for the
manuf acture’ of a medi cament’ for the prevention or treatment of a disorder

caused by, NaEs@biabew-Hi((2( di-imaezohpahethyl)bmir@ly2-abnor mal ki nase activity

sel ected from Chk,  Akt, Pdk k / wR activit |1

conbi nat i oYM P\Q?ﬁm'”ﬁ?@?eéifyrl)gﬁ ’fzég%qwgpﬂ}@{n@f?{%nﬁﬁgﬁd!svgf yggﬁe\rl\ﬁl fg?rrul a
1), wher einy_ gkl A i t g i - / Akt 3,

(1) F;Elpﬁz {%m‘ﬁhd‘@%lér%&héﬁ%?—%_ wendo e BIHL mvﬁhéioM/QE %tg 1?;%% Lkt 3, g

particularly, erein the kinase is WO 2004/048343 PCT
sel ect ed f pyrmRDR@dianding, Akt2 and/or Akt3 in conbination with VEGF-R or

wh [ h ' i I ed, f 1 / . . ' [ f
hi s 1 nvendduls pers el s BigR kA sty Rg 2 migSeafip BBeR) L1 2, o
al I evi at ed BybdrhRe dddpRistemprdflingéthylRsliter, chk and/ or VEGF-R activity,

wherein the method conprises admnistering to a nanmal a therapeutically

ef fective aNB+HS-lwomo-dddoltdmistazgkaat)ath)leminel2(1) or a conpound

di scl osed her.ei.nb o\ ' i 5.0bjective wherein th
e s SVATHARY G0 Topp SeBAEN P bk Py TieBd ey ot o5 The reani ng
of this i nyed(@GbRh-38(2¢1RIMiddzomgdeegl)ansng)-2f ri brom, arthritis, eye

di seases, auto-1nmmune_di seases, chenotherapy agent-induced al opeci a and
nucosi tis, PErigHding)emispheitapeieMid®i s, fibrotic di seases, hemangi onm,

car di ovask I_g%&&ié&%ﬁzogra&%?ﬁﬁ%ﬁi&uﬁ%&@@gﬁﬁﬂ_zgphr ol ogi cal di seases,

chronic an enerative e e disruptions of nerval
tissue, Vi rgkimidinghainimsphésyl)-pesxamider est enosi s of vessels, for preventing

the formation of scars, preventing or treating keratoma seniles and
cont act15der(@RN-13([5 r4rl(3d (LK ldinylgarpeny ?mg?ﬂ%wwf%ﬂ?k‘?- t umour - or

I e e R ot s DU e S N
r et i nopat hy3-[33g5basiol4{[2¢/1 Bikaidazol-4-yl)ethylJamino}-2-pyrimidinylJaminojphenyl}-
2,4-imidazolidinedione,
3-[3-[[5-brom6-4—[[2-(1 H-imidazol-4-yl)ethyllJamino}-2-pyrimidinylJamino]phenyl}-

20  1-methyl-2,4-imidazolidinedione,
1-[3-[[2-[[3-[[(2R)-2-amino-1-ox0-3-phenylpropylJamino]phenyljamino]-5-bromo-
4-pyrimidinylJamino]propyl}-2-oxo-3-pyrrolidinecarboxylic acid,
1-[3-[[2-[[3-[[(1-aminocyclohexyl)carbonyl]lamino]phenylJamino}-5-bromo-4-
pyrimidinylJamino]propyl}-2-oxo-3-pyrrolidinecarboxylic acid,

25 N-[3-[[2-[[3-[[(2R)-2-amino-1-ox0-3-phenylpropylJamino]phenyllamino]-5-bromo-
4-pyrimidinylJamino]propyl}-5-oxo-2-pyrrolidinecarboxamide,
N-[3-[[2-[[3-[[(2R)-2-amino-1-0x0-3-phenylpropylJamino]phenyl]amino}-5-chloro-
4-pyrimidinyllamino]propyl]-2,2-dimethyl-propanediamide,
3-[3-[[5-bromo-4-[[(3,4-dihydroxyphenyl)methyljamino]-2-

30  pyrimidinylJamino]phenyl]-2,4-imidazolidinedione,
3-[3-[[5-bromo-4-[[(3,4-dihydroxyphenyl)methyl]lamino]-2-
pyrimidinylJamino]phenyl}-1-methyl-2,4-imidazolidinedione,
(4R)-N-[3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenyljamino}-4-



aut o-i mmune di seases stand for psoriasis, alopecia and/or nultiple

skl erosis, 25 fibrotic diseases stand for cirrhosis of the liver,

mesangi alwoebd4/qasnbi f erati ve di seases, arterioskl erosi eCcTiprb@chiIYse

di seases stand for diseases that are caused by unicellular parasites,
cardi ovascul ar di seases stand for stena®4s, |ike stent induced restenosis,

arteriosklerosis d restenosis, 30 .nephrological diseases stand for
gl omer ul onBYRATILR ,a"E!FQIQé‘?F?\@]'#r@ﬁﬁ? ‘Hﬁ?if)g'd' ReAMIGephr oskl er osi s,

t hronbi ¢ M\Ki0Ra 8 GRAIAIS.(5 N ®.inti irfyNpheh@ll&fin and

gl oner ul ogta\tit(r;@?@% %ﬁi%ﬂaé%'?gﬁgggﬁewa{?ﬁ%i;gagegqst and for Huntington's
di sease, W\pyadidhdlB3iAs]pRATYIEFRR0Z-pyaalidinecdDoxamids.ophi ¢

| at er al skl &E)Sfa Par %@3223%3' segse,. Al(g . ementbg}nﬁ,{}ﬁ‘t Al zhei ner' s

di sease, abutHlPBIRHaL bAd¢ R TR0 BlidaeidipylRhep¥lamlialss; as of the brain
and neuro : ; SIRD o d ' ghadidnii@s, cytonegalic infections,
her pes, yheE f’rﬁ{@éylgﬁgﬁo@rgﬂﬁ%ﬁbH Vﬁ%llhg%ggﬁpounlds.'accordi ng to the invention
essenti al | B-[3HB-bramod-[{3é2-one- Thpyrdolisinyl)pregylamiaskdci at ed ki nases,
particularly serin/threonine.kipases, re.particularly 1io

cycl i n-depé’X{HE}'ﬂ'“ 4%@8&’@@8”@?"@%}?%%%8%/ or Pdks or VEGF-R ki nases.
Preferred igRS-Re[3LpsbRichd 204 3-FikkpyI-2 5tiokd M lindal siidirfyiioRenikdrsinop4g.

Akt 1, Akt2(§§mﬁglr-[m&k?3 angl}%jr( Pdks,y _e.g:lc.)Pdkl. On thergg)'ltpherﬂk?and ?ﬁe
conpounds gydoidinyijarimojibpyli-Avaxer4-thiazeligingcatbexamigde @i t  angi ogenesi s

rel ated Kki p i cul r 0si i e El q1s
VEGH RIRI nABBEN-ERIS e (o R APAER 1aRI g TRbRa iy erBbh 5,
specific k'ir'ﬁi%fa%%_lidiFlQl%p@f@gﬁhﬁao]-4-b?rimmrn)ﬁ}ﬂmiao]p‘rogﬁpmcado-zl-or mula (1)
according to clains to 5 show a preferentiality towards Akts, e.g. Akt1l,
Akt 2 and/ othiagelBlingearbexardide; e. g. Pdkl; the conmpounds of general formula
(I') according to clains 6 to 8 show a 20 preferentiality towards Chks, e.g.
Chkl and/or Chk2 and the conpounds of general forrmula (I) according to
cl ai ms 9 andhid arbayvedpr felind ehati @mpouridsvelr the fakowingastdicHESRR intiibitare ©fupon
which is based their action, for exanple, agains cer, angiofribroma,
art hri tiss, kinaseg; partisdarly MT@HWv@%§§gZ9PV%%Cﬁ%M5§By agent - i nduced
al opeci a ang AUEOFhL LS, 'é,gﬁ ind s8R IvAsiig@inyhArirhbiserfins eases,
hemangi omwég}d@?%ééﬁmoﬁaﬁpgggs s),%?mlnﬁfg?@t}?ous (?iygeallslggf) neﬁ?ol@g)iscal
di seases, chpgmokdisedamoxamideeur odegener ati ve di seases, |ike disruptions
of nerval tissue, viral iplf.ectior]%
4-[[5-bromo-4-ﬂ2-(1 -imidazol-5-
naphthaleneacetic acid,

20 5-[[5-bromo-4-[[2-(1H-imidazol-5-yl)ethyllamino]-2-pyrimidinyl]Jamino}-1H-indole-

yISeOthyl]amino]-2-pyrimidinyl]amino]— 1-

2-carboxylic acid, ethyl ester,
5-bromo-N4-[2-(1H-imidazol-5-yl)ethyl]-N2-(2-methyl-6-quinolinyl)-2,4-
pyrimidinediamine,
4-((5-bromo-4-((2-( 1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
25 benzamide,
4-((4-((2-(1H-imidazol-4-yl)ethyl)amino)-5-iodo-2-pyrimidinyl)amino)-
benzenesulfonamide,
3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzamide,
30  3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
5-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-1,3-

dihydro-2H-benzimidazol-2-one,



prevent restenosis of vessels, for preventing the formation of scars,
preventing or treating keratoma seniles and contact dermatitis. Conpounds
of gener avo30ofas3mal a (1) according to clainms 9 and 10 showrbévesoaxivant age
in the treatnment of disorders to have an inhibiting effect of two ways, in
particular the cell cycle inhibition agg-the angi ogenesis inhibition due

to the preferential jnhibitiaon of T apd VEGE, conpopnds. | 004/ 048343
PCT/ EP2oo3i30(i§f£’4%mO:erdg'r&éi"éfﬂjaaﬁ)b‘{'%e@é!ﬁﬁ”W?Q??%‘Péﬁ?‘éﬂ%ﬂfaé@'\’q{%igb%fq cation
of the gengpg m@ﬂy’ﬂe terdi stribution to the daughter cells by passing

t hrough a coordi nated and regul ated sequence of events. The cell cycle is
di vi ded i nt3earing-5<(fcbrssd-de((Dif A5amidazad-4ai))ethylianainog2rygimnidinyl)amind)re
before the DNA reapl.icat'qn, in which the cell grows and 5 is sensitive to
external stEREPIC q%”’terﬁéy &Sllase, the cell replicates its DNA, and in the

G2 phasg, W-ﬁgg@fbir&%-%-(1Pﬁﬂﬁd£%|-aﬁ9t)émyi)aw izosis. In nitosis (M

phase), the I cat ed separates, “and'cell division is conpleted. io
The | oss ofpyrimedingamitc) pimerf)metbyhenéthapesefenamidee | oss of function of

cyel o cont roiSrapeati B PR eaRp by el Peri et Py iy R ezcle'® ot

activated Ryifinfpi®st&f viruses, both by transformng viruses as well as
by 15 non-transformng viruses, to make possible the replication of
viruses in 3-((6-tosto-44(2-(1HFheidazok4-ybathy)amine)-2-wyrigedinyleamine)-phenek nal | y

post-mtoti | ls i iated i th vario . \ e, di seases.

The mecltqanii’“@'e%f)mtoﬁ%(@éfﬁ%@@?éol')lﬁgbﬁvy@?gﬂ,g)f%%yb%%ﬁgﬁg%é%hwgf seases and
a nunber ofisﬁﬁ%@ag?:@\q)t@oﬁ@yel op inhibitors of the cell cycle progression
and especially the s were already 20 scribed in a detailed sumary in

several publ-btamo-dWis(2¢(di-Eimidazol-4ry)athyBN a(3-mettadriny)e3.dt i n- Dependent
Ki nase | nhi biIorsn: Usefnglh Targets in Cell Cycle Regulation. J. Med. Chem
43, 1-18; PPPMIENERMTINE, v ett, M D. (2000). |Inhibitors of

Cycl i n- Depemgsnts-ki (2% 1 Aheidapuuig)ehyyirainbpe- t he Treat nent  of
Cancer . Curr..g)oj n. Oncol. Endo. Metab. Invest. Drugs 2, 40-59; Rosiania,
G 25 RS & romumiginyhamino)pbeny)-methangsylienapyder proliferati ve Disorders with

cl i n- Depe n i 3 i, Qi - i o 0, 215-230;
%/bi jer LI.O %g@é(it@'ﬁ%g@%éﬂgﬁg,&teérﬂﬁ@eaﬁéQHS%FQM_?%[H%pﬁ&@gﬁﬁqooké of Chem cal
| nhi bi t or s wénzeResliifondpridendent Ki nases. Pharnmacol . Ther. 82, 279-284,
Senderow cz, Sausvi i |

A M & e, E A 5{2000 . Preclinj cal,mgc{]d dinical
Devel opnent4-6@-E4 1 Hrioisazrehdepiethd prring St tare el yd-2-pyrirgdinyhaminod:;

I nst. 92, %@fé%gulfgrﬁﬁnﬂiemt al role of VEGF and of its receptors during
vascul ar deveéel opment was éxenplified in studies on targeted gene

i nact i vat i of-((4E(8antihepioplybaminygeisbromo-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((5-bromo-4-((3-(1H-imidazol-1-yl)propyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((5-bromo-4-((2-(1-pyrrolidinyl)ethyl)amino)-2-pyrimidinyl)amino)-

25  benzenesulfonamide,
4-((4-((4-aminobutyl)amino)-5-bromo-2-pyrimidinyl)amino)-benzenesulfonamide,
4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-butanoic
acid,
4-((4-((3-((aminocarbonyl)amino)propyl)amino)-5-bromo-2-pyrimidinyl)amino)-

30  benzenesulfonamide,
4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-butanoic
acid ethyl ester,
4-((5-bromo-4-((4-(methylamino)butyl)amino)-2-pyrimidinyl)amino)-



WO 2004/ 048343 PCT/ EP2003/ 013443 -41 di sruption of the VEG- gene resulted
in fatal deficiencies in vascularization (Carneliet et at., Nature 380,
435- 439, WO204/He3sBara et al., Nature 380, 439- 442, 1996X/Eprbbc@imasryi ng
honbzygous di sruptions in either FItl or Flk1l/KDR gene die in

m d- gestati on of acute vascul ar defect s3gHowever, the phenotypes 5 are
distinct in that Fl k1l/KDR knock-out mce |ack both endothelial cells and a
devel opi ngPRBZRNSSHWIPBRMIIRy st em (Shal aby et al . Nature 376, 62-66, 1995),
wher eas FI | detd aheniomee m I;ugrqm{dy b&irhidi RbY-or s and
endot hel i a?' (ééeiﬁ%rﬁb\?ﬂl{(gh%?ﬁ%nﬁa?gdggg%%mle i nt O@Bmti orm)lgg@es’s-el s (Fong et
al ., 376, befzetksulfdtdmid® sruption of the FIt4 gene, whose extensive

b ici j ' d to,l hat i I's i dul ts,
Foveal ed af (U LI BREVR L b 2RI R e ot on or
the prigar Y)eﬁ?ér?%tﬂ‘fronaﬂﬁélé‘m ks into | arger blood vessels during early

t

devel opnent o e cardiovascul ar system (Dunont et at., Science 282,

946- 949, 199®}-((2ptttinsidampl-4wi)ethy)aming)rppatimidieypareie)on of FIt4 in adults
overexpres%i on of YGF-C in the 15 skin of transgenic mce resulted in

| ynphat i c, PB0FEPRRUIPREMIASr | endothelial proliferation and vessel

enl ar gem?nM-(gé.‘fﬁréﬁgM-?(tz_-@-pyricﬁﬂlféiﬁyﬂ)a?ﬁiﬁo)—ﬂ!%hﬁﬂ?@l)ar’rﬂﬁ&n . Moreover,

VEGF-C was reported to induce neovascul arization in nouse cornea and
chi cken entbepzendsutionamidat oi ¢ nmenbr ane nodel s of angi ogenesis (Cao et

Cei i ngd adeletie B e e ORtnp e dent e ot essl on

of angi ogernyepzerNHbnbasiter s and of their receptors has been observed.
Most solid tunors express hi gh levels of VEGF and the VEGF receptors
appear pr edofi2riehtaminogsutaadinhenybami)isbemedsryimidin)aminel- ng or 25
penetrati n%QtFEq(}Eﬁal ignant tissue (Plate et at., Cancer Res. 53, 5822-5827,
1993). Int €e with the VEGFNEGF receptor system by nmeans of VEG--

neutrali zi WT(Z-S@Z'L(QINbﬁﬁndéﬂlﬂﬁjhgl)pl@ényl)aN&htbl)r-B-bB@rilo-MyHr&ﬂﬂmylmab)ethﬁb-r ovi ral
expressi on of dom nant negative VEGF receptor variants (M|l auer et at.,
Nat ur e 1536A@cetHBIde®79, 1994), reconbi nant VEGF-neutralizi ng receptor

ta0LEn S, SO AR ARtk B G0pl - e B RBRunLoD, 000
et at., Cangepam@smide,59, 99-106, 1999; Wedge et al., Cancer Res. 60, _
Syt ot o) ¢ @A AR NIoRO DB OB InPLY PO PY T i S e
recept or sya%te%%(d%r,ora et al., Cancer Res. 59, 183-188, 1999; EP
20 N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)propyl)-
acetamide,
N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)propyl)-
2-furancarboxamide,
N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)propyl)-
25  1H-pyrrole-2-carboxamide,
4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-
butanamide,
N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)propyl)-
2-thiophenecarboxamide,
30  4-((4-(4-(aminomethyl)-1-piperidinyl)-5-bromo-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-(5-Brom-4-prop-2-ynylamino-pyrimidin-2-ylamino)-phenyl}-N,N-

dimethylaminosulfonylamin,



0696456A2) resulted in reduced tunor growth and tunor vascul ari zati on.
However, although many tunors were inhibited by interference with the
VEGFNEG- weeepi@as34syst em ot hers were unaffected (M || aren/pPoodlorz44ancer 5
Res. 56, 1615-1620, 1996). Human tunors as well as experinental tunor
xenografts contain a |large nunber of ir&ture blood vessels that have not

o he r andd e nPE NGRS A RalE 4 CRre A RR A ARG ' °

grow ng gl ylakliestsimenyllfamik! ective obliteration of imuature tunor vessels
was observed u%on w t hdrawal io of VEGF by nmeans of downregul ati on of VEGF
transgene XprreBILA-AraP2-ylog- PW@@%%&I anahegbenzoicrsd ethhesteresul t i s

1 20CorSoRa a0k ol VGRS VRNRLIRR BhcBid i i 20t

Simlarly, ting o expression 'as a

consequence- (efBram?tr agrop-2yioxyapyriraidag 2-yiadino)-beekeictacid ethiydpster ¢ deat h
of endot hel i aI cells in vessels | acking 15 per |0§n othelial cell coverage.
In cont r as€;(OtBeMa-4dree- mvlv&em@'%ﬁ é1ylarauy NOEGF wi t hdrawal showed

peri endot hgl ke t 3,
159- 165, lgég)aér Eﬂ% Jﬁe%‘he confﬁﬁ@@%cg&dﬁhg ‘benggic:hnc\ll%hﬁ eséér?
phar maceut BdélNng%pmp—Q#wmylazﬂlaniylrmldiaBGQ plomigb)-phenal, t he form of a

phar maceut i cal . prepar at whi ch in i on tothe actjve ingredient for
bnteral or 2 auoer BIom AN AT PEmEdBR LY REnaoP batels L IUEE ol

or gani ¢, or 3 BOiEBM- Brc?d‘?r}n%/%ﬁmbeﬂynﬁ%ﬁé' ?g%mlﬁHFBeﬁfolc Beld &ﬁ%t@v wat er,

gel atin, ar abi c act’o starch, magneésium stearate, talc, vegetable
oils, poI y&+(5ymlb'pe4-9rqp:8+mylammo WmmlpinaﬁmtaﬁmnDbBEnmlepattbﬁthg)lrmtelan be

t in,25 solid f for . | et ted tabl et
Cupposi tor BN Gp-EaigtPaey e e YBri o o6SBianpi ¢ as <o uti ons,
SuSpensi onmetRfl FIEILTOMBS-(HopeRYAflox) BpmiGIRLLARAIns}-6q(Lal n ad) uvant s,

such as preservatives, stabilizers g agents enul sifiers; salts
for changi hgdmdxeetbwhamlrmo]peemame or buffers. These pharmaceutical

B i 3t r ab T 8 ity Bfdfedt vl i-?a%f\?rhengﬁév? rodiepBeiEE Sher ar 1
§?Fe°2?eSZET‘P;%fE“W’“goo’Z’%Esgél PP od Ohsaay A oy

systens, sbilamioe)-bepzaie agil medm estelich as salts of gallic acids or aninal
or plant phospholipids, as well as m xtures thereof and |iposones or
ingredients thereof can also be used. 5 For oral adm nistration,

especi al | y Andilietiobject o ttatiniabli®t are ghidrimiceutics Rowmssitivri omprising as an
20 active ingredient at least one compound of general formula () or compounds
disclosed hereinbefore in an therapeutically effective amount for the prevention
or treatment of a disorder caused by, associated with or accompanied by
disruptions of cell proliferation and/or angiogenesis together with an
pharmaceutically acceptable carrier, diluent or excipient.
25
A further object of the invention are use of a compound of general formula (l) or
compounds disclosed hereinbefore for the manufacture of a medicament for the
prevention or treatment of a disorder caused by, associated with or
accompanied by any abnormal kinase activity selected from Chk, Akt, Pdk, Cdk

30 and/or VEGF-R activity as well as combinations thereof.

Preferred is the use of compounds of general formula (1), wherein the kinase is
selected from PDK1, Akt1, Akt2 and/or Akt3, particularly, wherein the kinase is



tal cum and/ or hydrocarbon carriers or binders, such as, for exanple,

| act ose, maize or potato starch, are suitable. The oral application can
al so be iwoaodsigessd form such as, for exanple, as a | RCTEP2103/0W8AE
optionally a sweetener is added. 10 Enteral, parenteral and oral

adm ni strations are al so subjects of th38 invention. The dosage of the

active ingredients can vary, dependin n the nethod.of,. adm n ity on, age
and wei ght S%‘?Cﬁ‘i’eﬁﬁﬁ’t |PQ*€{' 4\5 eAQ&g ag?éﬁ%rr ?\k& AL 'H?téoéhgvgb't gétéfeiwt Peat ed
and si m | Af,nEAGHAS kink3 dlablektdlPRgl Snky and/RTHIR. preferably 50-200 15

ng, whereby t ose can be given as a single dose to be adm ni stered once
or divided into two or nore daily doses. |If the production of the starting

ds for the manuf f.ih - the | ion i t
Gescr | bed, AR CHYSVERS tRBTRGTHED S PEMRRTCareAy S aiatER b alnbd,
anal ogoys| Hiée%sél},‘?% é]%%lé‘i’éﬂ‘ﬁ?ltlﬁ’é ifHbiR6R SEARE PdK) @hk Ahel/slesEGFERd here. It

is also possible to performall reactions that are described here in
paral | el meticityymheveinihe mathed conyuisesaaroinistesjng 2 MAPIGEadur es. The

i sonmer m xtures can be separated into the en i r i rs 25
accor di ng ﬁ'ﬁ?@ﬂ%?ﬂl@ ﬁ%&ﬁ"%ﬂ%‘&‘é Otf SO un@%é’é&ﬁ%ﬁl})ﬁ%@mﬁéﬂjﬁggﬁ zati on,
chr omat ogr aBMbdRhdhbdlod&d Ratdisteford)én Paafbitdrithe réthblds sbjectivé wheaeini ed

out in the usual way by a solution of the conpound of fornulae I-VII being

m xed wi t hthérenaogonal sl @humamount of or excess 30 base or acid, which
optionally is in solution, and the precipitate being separated or the
sol uti df bei ng worked up in the usual way. WO 2004/ 048343 PCT/ EP2003/ 013443

- 44- | nhi bi piceRdérs” Bal/ohk tisaabe \tate, Ge ey Aleantmpok $his iemionrate sidectedbed
herein, potently block an assay in which hosphoi nosi ti de- gggendent

n a ) p
ki nase- 1 ( FoKn 15anasdi angwfiibiemat athifioneye drgasesyhasio-TNDPYes ¢ Jsgases,

d t h - d f , bl *
R

activation @fdoﬁlgriszPDﬁbrbtichws&mjpdwmngﬂomaexpmaodieviaslmlar_e diseases,

t her apeuti cal | i; useful in cancer bry i nhi bi tcggﬁg;@ﬁpr ocesses .criti ((:jal for tunor
progr esisi orinfechevsidi Hipeases, pr BEPROIORI¢A &8al , RIS umi"Y9ang?dYenesi s
(Testa an : Ml dissudsvifg sefechsss her ei n,
compounds &l%‘?{%%"?%j Bi 8@%08&?3?%[%&9%%%?@8?6%@3 grﬁ\bfﬁsﬁ of PG 3 prostate
and MDA- 4Gffebestasistarmsieeof ceddeds,ifor padventiggrthevibinoations ohscans, prevestingasur e

of potential 1s anti-tunor ac_iivit . Furthernore, the conpounds descri bed
herei n ar e ERANGKEralOMBIRMESAY unors to the effects of ot her

chenot her apgihh& qRiGs AMRkreRfli at i on

20 cancer stands for solide tumours, tumour- or metastasis growth, Kaposis
Sarkom, Hodgkin's disease and/or leukemia,
arthritis stands for rheumatoid arthritis,
eyes diseases stand for diabetic retinopathy, neovaskular glaukoma,
auto-immune diseases stand for psoriasis, alopecia and/or multiple sklerosis,

25 fibrotic diseases stand for cirrhosis of the liver, mesangial cell proliferative
diseases, arteriosklerosis,
infectiouse diseases stand for diseases that are caused by unicellular parasites,
cardiovascular diseases stand for stenosis, like stent induced restenosis,
arteriosklerosis and restenosis,

30 nephrological diseases stand for glomerulonephritis, diabetic nephropaty,
malignant nephrosklerosis, thrombic mikroangiopathis syndrome, transplant
rejections and glomerulopathy,

chronic neurodegenerative diseases stand for Huntington’s disease,



(Page, Lin et al. 2000; Brognard, Cark et at. 2001). PDK-1 is a Ser/Thr
ki nase that functions to phosphorylate and activate other 20 Ser/Thr

ki nases iwotbe/0ds3d3ki nase fam |y (Vanhaesebroeck and Al essiEp2@00)3443 The
best-characterized substrate of PDK-1 is the intracellular Serine/ Threonine
ki nase AKT, whose expression and/or actpgity is elevated in many cancers.
Ki nase activity of serum and gl ucocordi coi d reg?é Eea ki ngse (,SGK), which
is struct amyotipphis latesalskisrogks, Parinsansslisrassh @ oPGMENHE UARd act i vat ed
by PDK- 1. ce ' ed in tunors, AKT pronotes increase tunor cell
survival, d%‘?zuhg%(rééggﬁs e\aé%%é, growt h and angi ogenesis. Three highly rel ated
i sof or ms  ohchi€Tneurbdegenerdlild distissas atahd 6T 3screenika ofthe braiuands.
Activation of AKT is dependent on the activity of phosphatidylinsoitol-3
ki nase (Pl NSUIGtFH4RSS, ARdse activity is activated by many signaling

mol ecul gs Vi ' ‘F?r;lf ROnfdttibHE RshpBE OWdpnthi8E BF CTae Pt or S
(e.g., gpi erglrr@f&gp‘g\gwsh a@’?&?ﬂ(ﬁé I%S{a‘tzé;f)lt or), Er bB2 dz;bndl | GF1-receptor)
and oncogemt¥. (e.g, Ras, BCR-abl, and Src). O her potential substrates of

PDK-1 include p70 S6 ki nase, p90 S6 ki nase, protein WD 2004/048343
PCT/ EP2003/ 013443 -45 ki nase C, cAMP-dependent protein kinase (PKA), PRKI,

Protein ki i drl EQichtibRPinhitash theFheehdrddaI-
PDK- 1- medi g?%ﬁcogﬂosp dﬁ%ﬁ‘@%%oyégﬁ% whi ch i s' _ﬁgrgel y in an inactive form
in 5 unsticyukassdcatdd kinasesy patticutanly serirytheeoning kinassisy tmergl pgrtisularye

form This occurs thr h the osp | ati on of act i gn, .
domai n 18f &K‘F"rédﬁpe,m{:ﬂn?%ﬁ%&nﬁcﬁﬂ@zogﬂf‘% &H‘an%& r#?i%n rnmég%‘s'ﬁi lﬁ'hg%)sl
Phosphoryl qﬁrb@?{(é_?f is®he TAAPIBACOISCHIIES §, TRk MRIMA/d ORBESAKES, KB0WRLT, 0Akt2
regul ate their kinase activity. One stinulus for PDK-1 nedi ated

phosphor yl andéor Alt3 aKd/arPdksee gs&diitati on Pl -3 i o ki nase products

At nough AR SHRharsl e POy BYERES Y 1P AkrliohlsH R infibi €T

unst i mul at eghfi®dresisAdiatid KihdaeeorRsticias) ityresineelkinaset, wadred particulamigr
cells. This occurs through the up-regulation of a variety of different
si gnal inig NOEGELR &inases. t he presence of oncogeneni ¢ nutations conmonly

LU0 S0P b bl R BABTALIGS ASiTe iocle BT gl
Src, and BGReABbmp6lhdQtdfogendrab omhulahd) dcovrding utppckirasr 2 IBEN sbownat her
ot a1 . Loy elaiauanaran AN dodnAKEg M2 SR GTAKBTEN ST GG 1 9<PRRLnd | n
ot Lo nmonh bR SR ity d0SRinE T yd o oshoa s
phosphadqi dypreferentiality 3owafust ChissospiaCihkanangboSpiie? iatgl theosbrpounds of
Ebg-sbl Sphosé)ehnac-::[rgl fglr\gynglgsd) apc%%?di% tcgj1 l:l'airrlé9 EB)Sa;mdS %8 rgﬁg\lfvl pcréfe%n i lly t%'{/va?clis' A%t%%) '
and VEGF-R kinases upon which is based their action, for example, against
cancer, angiofribroma, arthritis, eye diseases, auto-immune diseases,
chemotherapy agent-induced alopecia and mucositis, Crohn-disease,

25  endometriosis, fibrotic diseases, hemangioma, cardiovaskular diseases,
infectious  diseases, nephrological diseases, chronic und acute
neurodegenerative diseases, like disruptions of nerval tissue, viral infections, to
prevent restenosis of vessels, for preventing the formation of scars, preventing
or treating keratoma seniles and contact dermatitis. Compounds of general

30 formula (I) according to claims 9 and 10 show the advantage in the treatment of
disorders to have an inhibiting effect of two ways, in particular the cell cycle
inhibition and the angiogenesis inhibition due to the preferential inhibition of

AKT and VEGF compounds.



of PTEN, therefore, has the effect of increasing products of PI-3 kinase
and pronoting constitutive activation of AKT. Cancers with highly

up- r egul avedodsmedss 25 of AKT nmay be especially sensitivermribei®fis ect s of
PDK- 1/ AKT pat hway i nhibitors. Downstream substrates of PDK-1 and/or AKT
are associated with a nunber of cell r43ponses including proliferation,
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and i nvasi ¥Ygq BeNarAsion istnpleteaper for apoptosis is the perturbation of
the normal growth regulation resulting fromio oncogenic mutations or

i nappropriate expr eSS| on signaling nol ecules coupled to cell
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pr ot ect?on ressi on or cancer Cancer cells,

however, C@&n@QMa‘ﬁQg@hQﬁ(Lg)ofdaﬁfdﬁcbﬂs selecting for activation of
signaling nolecules such as AKT that turn off apoptotic signals. Sone

oncogenes such as 15 Ras, which is activated in as many as 60% of human
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AKT. I nhi bitPo S prevent's transformtion o these
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cancer 20pr coigsemimd)m mdetnyamwmmary msevemhwbhmtionﬁl(&@ad&n@ Myepledl s
(D el er ?5'(()100). Cyclin-Dependent Kinase Inhibitors: Useful Targets in Cell Cycle
Regulation. J. Med. Chem. 43, 1-18; Fry, D. W. & Garrett, M. D. (2000).
Inhibitors of Cyclin-Dependent Kinases as Therapeutic Agents for the Treatment
of Cancer. Curr. Opin. Oncol. Endo. Metab. Invest. Drugs 2, 40-59; Rosiania, G.
25 R. & Chang, Y. T. (2000). Targeting Hyperproliferative Disorders with
Cyclin-Dependent Kinase Inhibitors. Exp. Opin. Ther. Patents 10, 215-230; Meijer
L. et al. (1999). Properties and Potential Applications of Chemical Inhibitors of
Cyclin-Dependent Kinases. Pharmacol. Ther. 82, 279-284; Senderowicz, A. M. &
Sausville, E. A. (2000). Preclinical and Clinical Development of Cyclin-Dependent

30 Kinase Modulators. J. Natl. Cancer Inst. 92, 376-387).

The pivotal role of VEGF and of its receptors during vascular development was

exemplified in studies on targeted gene inactivation. Even the heterozygous



Zei her 2000; Shiojim and Wal sh 2002). AKT has been shown to regulate a 30
nunber of responses critical for the process of angi ogeneisis, including
endot hel iwb 20@4/d483¥3gr ati on, proliferation and survival daTiErgomeYsNESSE]
formati on, ecNOS regul ation, response of endothelial cells to growh
factors (including WO 2004/048343 PCT/ E32003/ 013443 -47 | G~ 1

tin-1 and VEGF) and th | af i f h d factor-1
(P1 P 1)< ol GReumteualahe Merpbaensieatiachs fal BeEgEPEEs R VAR oHPREBIon uror

celI's 'SKTRiqrﬁ%ﬁ’iEP?( al O@%L%ngfiﬁhsgﬁ 6: GRSl L Retura! 380K 4BBK- 1

and/ or Al I O and/or’' A activity has been shown to
regul ate ga4mt1998). Miecearryieg Ihsmazygous:disauptccfnssnﬁhesﬂﬂ Phiddel/BDRect s may
occur through PDK-1 or AKT- madhat ed re ul at,i n of ,a nunbﬁ of qlfferent

si gnal i ng geRd9E Midesstaien chagyiswas \"@@9? c]t%r{-lmi&%yer has
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Conpounds déi/elomnggwemaspomtrbemjstembﬁhalab‘;eeéabéiﬁtew 30.r6H66199M, activity
of cyclin-dependent kjnases, bl ockin ssion throu ceII cycle
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acting as gy ﬂh@Léﬂ@énerwﬂfch%H@éb§sérﬂbféqm6ﬁﬁmcfué@élmetshelss(mhglestal ASTEri na
pecti nfera. urt er nor e PDK-1 and/or AKT regul ate the expression of

protei ns i BB, 48055 @uswnbngsfdm|Elt4tgen@ughose§xtweaemwmc nTOR, p70 S6

ki nase and eukaryotic initia n,factor, 4F Di gt BP1
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been shownotbadtiafidie RITFHRANOF H@ﬁérﬁé@elﬁ@%ﬁd&%&ﬂﬁ&tno@bﬂtl%ﬁnmbry)flam _
t her eby reI I eving TSC-2 nedi ated suppression of nlrfOR 20 act ivity. This, in

turn, promoebgorkdintadaigeabiand yrrselsodwingerneevalrpyeahal hee

phosphoryl at n and i nhi bi f a 0 er,
Pedraza et © Ovaf(?HBr SY%@G{“ (@H@%Qtéf? %I:séljr‘%gs)g?% %16 ?%& Iie%gs d@@ﬁfﬁéergl s of
MRNAs - encogjifhtthe IyrApBaNS ekpiReEioANf ﬁlt@rm@elhltsgivemﬁpremstsobvm |huhet|on
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is associated wit 9{1 the disease tuberous sclerosis, L'E‘Ch rc;a ltai
di f f er @t | skiscofeansgenis migenespied imnlymahaligshut ietyagcH@rendatdelials or gans.

e el R B AED C1° S5 aroomyte’  i
conpounds  de9qy.iMefeover, CVEBGFOC kvddiépbricd do atc&ubeamomtulanzamon BomoKde or
PDK-1 directly nmay be usef ul therapeu I ¢ agen | n ca bl ockin
nunber of m@@@chwﬁﬂﬁé@prﬂ@r‘:h@ﬂ% 6%9'8311 QQCQ?%BF%ZP BQ%PV&SH‘? t uror
I A S ke i ot
chenot her epeut I ¢ drugs. WO 2004/ 048343 PCT/ EP2003/ 013443
In patholdgical settings associated with aberrant neovascularization elevated
expression of angiogenic growth factors and of their receptors has been
observed. Most solid tumors express high levels of VEGF and the VEGF
receptors appear predominantly in endothelial cells of vessels surrounding or
25 penetrating the malignant tissue (Plate et al., Cancer Res. 53, 5822-5827,
1993). Interference with the VEGF/VEGF receptor system by means of VEGF-
neutralizing antibodies (Kim et al., Nature 362, 841-844, 1993), retroviral
expression of dominant negative VEGF receptor variants (Millauer et al., Nature
367, 576-579, 1994), recombinant VEGF-neutralizing receptor variants
30 (Goldman et al., Proc. Natl. Acad. Sci. USA 95, 8795-8800, 1998), or small
molecule inhibitors of VEGF receptor tyrosine kinase (Fong et al., Cancer Res.
59, 99-106, 1999; Wedge et al., Cancer Res. 60, 970-975, 2000; Wood et al.

Cancer Res. 60, 2178-2189, 2000), or targeting cytotoxic agents via the



-48 The conpounds may al so be useful for the treatnent of tuberous
sclerosis. Furthernore, the conpounds described could be useful nodul ators
of the iwoune/mssponse (Cantrell 2002) and for the treatwmpRoosfizays oi nmune
di seases such as rheumatoid arthritis and M5. 5 Experinental Procedures |
Cel | -based assays io Materials: Prostatgp-cancer cells (PC 3) and breast

|1 -
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phospho- S6-ki nase ( anti -rabbit conj ugate were
obt ai ned fxaogtafts cSntgnrraiana@eTmmhbet ognmma@lBevlelpbgi vemls tNat have net yet

Co. | (o, Lo REeRdctaiab s malhe SRR Py e crein L fndhn

Arbor, M) qf 48d, .n%idwgrdmhg rdraététéﬂeaﬁcé}farfoemnhfgétaﬁewm@bmdmas@md AQr oWt h
conditions: PC-3 celld were grown in medi um suppl enented 25 with 7%

(v/v) fet aseleativie eelnemtlpﬁcﬁ)umn@tumrgbuvessﬁaie wagpbsegeed aipps Wighdsawgl own

i n MEM al ph ement ed th 10% (v/V t

pyruvat®, QPYE'%#OEM '8%2%%9( PYWANE S aé é))gv'%@ﬁhﬁzig-@%%?% Wgﬁ'a}'w ?fr#sjljrlmn
Al cell | jnasanBrf k aftafiotial. arrﬁg%s@wriemfacedrdmebmmra fndtionaob %
COx2 at rmsp ere. 30 Cell-based assays using Western bl ot analysis: PC 3

cel I's wer eVE&Fies endashelizl-aadl supyival dactocoBimiaylycds thiman presiate 2aneen
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-49 1.5 (@3S toareldchive rreplbptmneeabanedowédudtmaecenm (9. Nésée:ls) |lackivigai ni ng
growt h medi um (starvation nmedium . After a second overni | ncubat Il 0 t he

medi umi vas Pedendabelialicel Q@VeFAgendn Icoptrast, 4 Aracyan mides SSHWE 488 wer e

| d | Q 0
5 ol 1 s ey 5 WApEEAGEshBlRR LB icHR ] €hf Chys e tenfori'ar 41y, M £
Invest. 103, 159-165, 1999).

To use the compounds according to the invention as pharmaceutical agents, the

20 latter are brought into the form of a pharmaceutical preparation, which in addition
to the active ingredient for enteral or parenteral administration contains suitable
pharmaceutical, organic or inorganic inert carrier materials, such as, for example,
water, gelatin, gum arabic, lactose, starch, magnesium stearate, talc, vegetable
oils, polyalkylene glycols, etc. The pharmaceutical preparations can be present in

25 solid form, for example as tablets, coated tablets, suppositories, or capsules, or in
liquid form, for example as solutions, suspensions, or emuisions. Moreover, they
optionally contain adjuvants, such as preservatives, stabilizers, wetting agents or
emulsifiers; salts for changing the osmotic pressure or buffers. These
pharmaceutical preparations are also subjects of this invention.

30
For parenteral administration, especially injection solutions or suspensions,
especially aqueous solutions of active compounds in polyhydroxy-ethoxylated

castor oil, are suitable.



concentration of 1 %v/v (a 5pl addition per 0.5m nediun), and cells were
allowed to incubate for the stated tinmes. The incubations were term nated
by aspi r avoanosfssssshe nedi um washing the wells with 1. @oi/EPB®3/0833d3 | ysi s
in 0.1m MPER reagent, supplenented with protease inhibitors (Halt
reagent) and phosphatase inhibitors io -48¢M NaF, 1mM sodi um vanadate). Cell
| ysates were briefly centrifuged to renove insoluble debris, and aliquots
were taken for protein (BCA) and Western blot analysis. For Wstern

anal ysi's, Ins ' \ LR SuchPs saltd gallitihéias or Baiald,
and | oaded Ac%n Orﬁ%ro 0 %ﬁg%&#g%ndgwggds nor mal i zi ng f,orgat he anount of

prot ei n | oadethartpheapholipids: asEvelt as omiduresdtiemsl sang lirosaraes peingeediertsont o
ni trocel | ul ose Eag&r@ %ckﬁ with 5% mlk in Tris-buffered saline

cont ai ni ng tNGePBE£aRAISRBRUSEN (i ncubat ed overni ght with the prinary

anti body (phospho- AKT-Thr308 @ 1:667, phospho- AKT-Ser473 @ 1: 1000,
phospho-S6 kinase @1:1000). Blots were washed three tinmes w th bl ocking
buf f er and Fdrnwabatsinistatidnoespaciaty dablets, aseted tajtetsrpillg ar capmyles\ydthed

bl ots were 20 devel d wysing the Supersi I er, em N

det ecti on §9§’Pg'h1and%? W%‘Eogccﬁﬂ%'g B'i ibﬁgl% S’\élg%ér\?gg’ @Dg}éémg'reaségﬁ '
phospho- pr ghgiz8 drastisto N8Fch, aHRBUItAISE dTHes bRy aBplicded cralsbtbe ina liquid
software. Soft agar efficacy assays: PC-3 and MDA-468 cells were own in
soft agar doem, suh as,ferexample. 35 adéire. toavhieh patipnally esswegleRehis X
10mm were prepared with a bottomlayer of 0.5%agar in growth nedium
2m /wel 1% Cells were trypsinized, dispersed into single cells with a

21- gauge nessibmal, paERGBIGAdI drak atipfinisaatonsobre GIseYsatrjactsgofothis inveditiom

1.5ml/ pl ate, containing 4500 cells per plate. On the .followng d t he
first vehiclke &osagagoftg theneglive INGIEdiede $an; vary Q%P%ﬂ%"%fonlw&ﬁq“%@’%gf OQ. 3%

agar/growt h I . €0 ini 12 . t ki r | ¢t ed
fo refl eot EMRPRIBbE B Iigh SR palicdd, 6 g e e eeat e
to grow f e Feutsd alay sindilnl factert efihe dady dode tis 66-{QRMMY raefesatly S0200 1

Vi abi |15 68 Eisp RO S0 AR TS BB 4P GEATE MBI g

12-14, nitr@@{dgg i{.‘t%tmzd}lrhbl@d#y%dgg/&m PBS) was added, 0.3 nl per plate,
0 owe

and the viable colonies were a to develop color for 1-2 days. Plates
were scanned using a Bio Rad CCD canera, and the col onies were quantitated

f nber, d.f | .stained i I p
AKT2 and ORI Bigsiietes Bh e aarae qanasnTse o e e anu RETE ST AR e Bhlngs
cl oning AKTgs {rat iﬂv&ﬁ‘df?@?r?dfﬁo%%@ritﬁéc}!‘,"thééé’gﬁ?ﬁn&@bmpbuhm argknéWe dpalbend

Bgl2 restriction sites, formng a fusion protein io behind a 38 am_no acid
N-ternipal picelucad aaipgausly theknaveal compaunke oot piocessqs that are described

here. It is also possible to perform all reactions that are described here in parallel

reactors or by means of combinatory operating procedures.

The isomer mixtures can be separated into the enantiomers or E/Z isomers
25 according to commonly used methods, such as, for example, crystallization,

chromatography or salt formation.

The production of the salts is carried out in the usual way by a solution of the
compound of formulae I-VIl being mixed with the equivalent amount of or excess
30 base or acid, which optionally is in solution, and the precipitate being separated or

the solution being worked up in the usual way.



new N-term nal sequence + first 10 residues of AKT2 is as foll ows:
MPRGSHHHHHHGVASMI GGQOMERDL YDDDDKDRWGSIVNEVSVI KEG  (AKT2 is underlined and is
in bold Hve-26)4/04843i | arly, pH sPDK-1 was constructed byctrrrég1RDKL into
pBl ueBacH s2A (I nvitrogen Corp.) at EcoRl cloning site, 15 formng a fusion
protein behind an N-term naI H s-tag (pagceding sequence of ...

| CSWHG LDVARTTSQLYD. PDK1 sequence underlined). The new N-term nal
sequence +inhipiflon of ?ﬁylﬂ‘i}&c"&‘ PDK1 is as foll ows:
MPRGSHHHHHHGVASMI GGQQMGRDL YDDDDKDRWGSEL EI CSWWHG LD MARTTSQLYD. .. (PDK1 is
underlined and His-6 is in bold). 20 Reconbi nant bacul ovi rus contai ni ng

ei ther H sGeregairefidrksor Hi s-tagged PDK-1 CcDNAs were prepared by the

foll owi ng nethod. pH sAKT2 or pHi sPDK-1 were cotransfected with Bac- N Bl ue
(I'nvitrogen) viral DNAinfo SF-21 cells and after 3 - 4 days, viral

super na an r i r e i ed.
H s-tag ed %@%@é&f Hﬁei{ﬁggﬁégﬁ Lﬁ?ﬂ? \QEP’C{[SIF; pég'gw %5 RWiich
expr essi ng phb@psmnw’n@e-debend@d linaseat p@Riied) aneduamsothe faohvaj@e ohﬁdﬁ'e

expressi on of reconbi nant rot i.ns descrl be& bel ow. ex S His-t gged
AT2 and. PEioSe SOy 1 TBeBRTeR R oG asey. SHNSTaTiaeRds, heEIpe, Gai B

infected Wik th‘ébéé?%tgyy A{I@f’rﬁg PDKe1 e gh*leeéct'i'\h PRKTleNzy‘?ﬁe a'd’(ﬁlﬁKB? V)

and cells were arves ys- post infeéection and frozen. puri f
r econbi nantthedi @etruag@edofAK\'FQTamdFFﬂDKﬂ Ebes;e gmmmmdmeraeetammmd to be

h d ph hat ff d PB ith 10%
o Vo, Sotiapolucly Bl psodaroea s Mhiping RRteaeE e 1ob Wiorr,
2.5 pg/m Ebgée@’ehgib |réll.gﬂndﬂce|l PrOFSatiBn, éur%ﬁ/apgﬂnﬂ turﬁ&péﬁ@bg&eﬁs IYesta

bet a- necap hano nmM vani dat e, mMim di zole and adjusted to pH
7.6) and wemd Bellatosal thv:mceequ@n{sﬂwwem@wg) of A¥ XMesgfibedi bgrein,

chromat ogr aph foII bg f||trfa & %fF; hl
aliquots 5 Q % "BoIRRFPD & 8 !fi pH
7.5, 0.1 m\('/lDEg'é‘B bn%al;t HM(FéP'EéIIs th Sofod e whrin ididein Vtrd.feasure of potent|a|

bet a- ner capt oet hanol and 0.25 M sucrose. Enzynme Assays 10 PDK-1- dependent
acti vatison aﬂdummw@u@nt Ferthgraeie; the cprpopngs dmcmbedbuereﬂm@ae RREIRIAKT2

activity was roul @e?dfnpﬂsgf”‘opﬁ %f!]éCCZS ?oﬁ%?%%e%t%ﬁguﬁégggﬁé% raffstiohl T St

activated

phosphat i dyplag@su_,h@t-a{i 2000; spberpdClark & #22000nce activated,
AKT2- dependent 15 phosphoryl atron of a peptide substrate was neasured by

scintillation proximty
PDK-1 is a Ser/Thr kinase that functions to phosphorylate and activate other

20  Ser/Thr kinases in the AGC kinase family (Vanhaesebroeck and Alessi 2000).

The best-characterized substrate of PDK-1 is the intracellular Serine/Threonine

kinase AKT, whose expression and/or activity is elevated in many cancers.
Kinase activity of serum and glucocordicoid regulated kinase (SGK), which is
structurally related to AKT, can also be phosphorylated and activated by PDK-1.
25  Once activated in tumors, AKT promotes increase tumor cell survival, drug
resistance, growth and angiogenesis. Three highly related isoforms of AKT,
termed AKT1, AKT2 and AKT3 are known in humans. Activation of AKT is
dependent on the activity of phosphatidylinsoitol-3 kinase (PI-3 kinase), whose
activity is activated by many signaling molecules elevated in cancer cells,
30 including growth factor receptors (e.g., epidermal growth factor (EGF) receptor,
ErbB2 and IGF1-receptor) and oncogenes (e.g, Ras, BCR-abl, and Src). Other
potential substrates of PDK-1 include p70 S6 kinase, p90 S6 kinase, protein



assay (SPA). Phospholipid vesicles were prepared as follows: 2.2 ng each of
phosphati dyl choline (Sigma Cat # P-1287) and phosphati dyl serine (Sigma Cat
20 #P- 664D 20ewmasissansferred to a borosilicate gl ass tesCTiEPb@3ANI4Eri ed
down under nitrogen. 1 ng of PIP2 (Bionol Cat #PH 106) was suspended in 9.5
m of 10 nM HEPES, pH 7.5 and transferq®d to the dried lipids. The tube

was vortexed until a m| ky suspensijon was u en.the tube was
placed in Knase %@%M&%Q%}d@@t pé@s'rhb'PﬁS%&ﬁkz\gt %ﬁ%s}gﬂg% KnRser Gndid s)
and subj ec | HRBi i di um power until a

transl ucenttssp ”tégBﬁg’m‘%?ghvgg’%Pé’%g‘?d;]é@?gﬁ%%’(&zs obt ai ned. Aliquots of the
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suspended igh ARF, PAtHfughh @30 adisplByd flewe basai! levsls BH dotidatici®ninaindimal, 50 MV
EDTA and 0.1% Triton X-100. After brief shaking, the SPA beads were

al | oned t o usstimulated celles BTt eficafbacemes gerstividely @stivatgd inokmor cells.
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i ndependent o he presence or absence of added PDK-1 or PIP2-containing
vesi cl es. a phosphatase that removes the D-3 phosphate from the products of PI-3 kinase

such as phosphatidylinositol 3,4,5-trisphosphate and phosphatidylinositol
3,4-bisphosphate (Myers, Pass et al. 1998; Stambolic, Suzuki et al. 1998). Loss
of PTEN, therefore, has the effect of increasing products of PI-3 kinase and
promoting constitutive activation of AKT. Cancers with highly up-regulated levels
25 of AKT may be especially sensitive to the effects of PDK-1/AKT pathway

inhibitors.

Downstream substrates of PDK-1 and/or AKT are associated with a number of
cell responses including proliferation, metabolism and cell survival (Testa and
30 Bellacosa 2001; Vivanco and Sawyers 2002). Examples of signaling molecules
downstream from PDK-1 or AKT involved in these pathways include BAD, p70 S6
kinase, p21(Waf-1/Cip-1), Forkhead transcription factors, p27(kip-1),
GSK-3-alpha/beta, TSC2 (tuberin), and ecNOS. The survival function of AKT is



Direct assay of PDK-1 activity: Reconbi nant human PDK-1 activity was
directly neasured using a filter binding protocol. Incubations were

per f or medwet20040m834325 tenperature for 4 hr in a final vecwsrabo6spl
containing: 50 MM Tris-HCl, pH 7.5, 0.1 nMEGTA, 0.1 nM EDTA, 0.1%

bet a- mer capt oet hanol, 1 ng/m bovine s48um al bumn, 10 "M MgOAc, 10 pM
ATP, 0.2 pCG . of -3 ATP,, 7.5 f substr tid
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ted [y-33P] ATP, d i th AL ing, .the fil - bound
abel od peBlPaPlERea AP RS RS crte oAb EBEe! ool Jothfikieass
PCT/ EP2003 Q344 Blarmeatrix.Resul t s Conmpounds, which preferentially inhibit

Akt / Pdk activity are shown in figure 1. 5 An overview of the results of
the inhibition IC50 in nMare presented in the table 1 below Table 1:
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540 b0 10 THE APk e £ b Gabedtl biso 1egnct PRORs, Bty chgidelisudf 12
" 3- Phosphoiirast bélftcalbamed it uidoptlled igreveheand (WEXLe bemesnoOatrRgennd
activates the p70 S6 kinase in vivo and in vitro." Curr Biol 8(2): 69-81.
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survival and resistance to chenotherapy and radi atjon.” Cancer Res 61(10):
3986-97. Cafetestion from (thgodgvelopingpbiandk PrrAIESHON ARt Fanegful anser opels

function i rf'\o-lv_vever, can escape apoptotic death by selecting for activation of signaling

molecules such as AKT that turn off apoptotic signals. Some oncogenes, such as
15 Ras, which is activated in as many as 60% of human tumors, simultaneously
promote uncontrolled growth and the activation of AKT. Inhibition of AKT in HIH
3T3 cells prevents transformation of these cells through transfection with activated
Ras. Furthermore, a number of studies have shown that combining expression
an oncogene with an activated form of AKT greatly facilitates formation of tumors
20 in vivo (e.g., (Holland, Celestino et al. 2000)). Inhibitors of PDK-1, by blocking
activation of AKT, are a means of promoting apoptosis in tumors cells, especially,
but not necessarily limited to those over-expressing AKT activity. By blocking cell
survival mechanisms, the compounds described herein could also be useful to
promote sensitivity of cancer cells to radiation therapy and to treatment with a

25  variety of chemotherapeutic agents.

Inhibitors of the PDK-1/AKT pathway are also expected to block cancer
progressibn through inhibition of tumor-stimulated angiogenesis (Dimmeler and
Zeiher 2000; Shiojima and Walsh 2002). AKT has been shown to regulate a
30 number of responses critical for the process of angiogeneisis, including
endothelial cell migration, proliferation and survival during new vessel formation,

ecNOS regulation, response of endothelial cells to growth factors (including
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exposi ti on thughtigctiegliation @f n¥FOR! F0S6 kinase and eukaryotic initiation factor 4E
binding protein 1 (4E-BP1). While the mechanism of this regulation is not firmly
established, it has been shown that AKT phosphorylations and reduces
expression of TSC2, thereby relieving TSC-2 mediated suppression of mTOR
20 activity. This, in turn, promotes the activation p70 S6 kinase activity and the
phosphorylation and inhibition of 4E-BP1 (Inoki, Li et al. 2002; Potter, Pedraza et
al. 2002). Both these effects result in increased synthesis of mMRNAs encoding
proteins important for cell growth. Loss of TSC2 function is associated with the
disease tuberous sclerosis, which results in differentiated benign growths
25 (harmatomas) in a wide variety of organs. PDK-1 also has been shown to have a
direct role in the phosphorylation and activation p70 S6 kinase (Alessi, Kozlowski
et al. 1998).

In summary, the compounds described which block PDK-1 mediated activation of
30 AKT or PDK-1 directly may be useful therapeutic agents in cancer by blocking a
number of processes required for tumor progression, including growth, tumor cell
survival, and recruitment of new blood vessels. The compounds described may

also enhance the anti-tumor effects of radiation or other chemotherepeutic drugs.



io chemcals. The inhibition of one or nore of the cell cycle checkpoint
ki nases is the basis for the effect of the conpounds of this invention
e.g. agaiwetwemns®ms, |ike solid tumours or |eukem a, agairEPLoeIEL3
hyperproliferative diseases, e.g. HV and viral 15 infections, |like e.g.
cytonegal us-i nfections, herpes and hepa#B8tis B and C and H V. The
eukaryotic_cell
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repl i cati ofimnuune negpanse (Cantee!l 2@02) ars fpr dhe trgatmentsefsaspinmipuee diseasks er nal

stimuli. Duri t he S-phase t.he ¢ replicates its DNA, and in the &
phase the é@PF%ﬁH@ﬂ§P@§”€3ﬁhFﬂ%a &b&% into the mitosis. During the mitosis
(M Phasg) the replicated DNA is separated and the cell division is carried
out. 25 Corresponding to the extraordinary relevance of the cell division
cycle the BagesigentahPragedutes tycle is strictly regulated and control | ed.
The enzynes needed for the progression through the cycle, the
cyclin-dependent kinases, have to be activated at the right nonent and
have to be A s soon as the 30 correspondi ng phase is finished.
Checkpoint(%§LPg%§§g§%é§? the progression through the cell cycle if DNA
damage is detected, the DNA replication is not conpleted or the building

of the spindel .apparatus iS not ¢o et\e twel /
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phases of (BMRER),ddalt pegtease inhibitoroeackiatlp FGA mroteHt £eagsnkt and uIPSEsignal

transition om t Gl. j h - and : r(?ﬂé*f' L rom

the & phas\é[eis{%"(}rk?rﬂ%mwrg'ﬁﬁge}geh€¥%argte§?rvgevrigegvétgg%IaDgghy%? éa . EISB;E.J'The

Gl checkpoi (ocRiSdr RY. t 1@% TheGlipdihe géie$1.0nim st Buvell) mdDosgiidses (G2i f i t
is not sufficiently nourished or if it does_not correctly i

i I interact with
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MO). LY294002 was purchased from Cayman Chemicals (Ann Arbor, MI). Al

other materials were of reagent-grade quality.

Cell growth conditions: PC-3 cells were grown in F12K medium, supplemented
25 with 7% (v/v) fetal calf serum (fcs) and 2mM glutamine. MDA-468 cells were
grown in MEM-alpha, supplemented with 10% (v/v) fcs, 2mM glutamine, 1mM
sodium pyruvate, 0.1mM non-essential amino acids, 10mM Hepes, and 1pg/ml
insulin. Al cell lines were incubated in a 370C humidified incubator, with a 5%
CO, atmosphere.
30
Cell-based assays using Western blot analysis: PC-3 cells were seeded into
24-well plates (Corning Costar) at 100-120,000 cells per well and allowed to grow

overnight to 90% confluence. On the next day, the cells were washed once with



A fundanental component of the G2/ M checkpoint is the activation of the

ki nases ATM Chkl and Chk2 after a DNA danage and finally the

phosphor wetoewmsgsad 20 i nactivation of the phosphat ase pCaE®2603/0T3343
results in a cell cycle arrest, as the inhibitory phosphorylation of the
am no acids threonine-14 and tyrosi ne-1%3o0f the cyclin dependent kinase 1
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were quantitated using Bio Rad Quantity-One software.

Soft agar efficacy assays: PC-3 and MDA-468 cells were grown in soft agar over
25  a period of 2 weeks. Culture plates (Corning 35mm x 10mm) were prepared with
a bottom layer of 0.5% agar in growth medium, 2ml/well. Cells were trypsinized,
dispersed into single cells with a 21-gauge needle, and seeded in a top layer of
0.3% agar/growth medium, 1.5ml/plate, containing 4500 cells per plate. On the
following day, the first vehicle or drug treatment was added, in a volume of 1.0ml
30  of 0.3% agar/growth medium, containing 1% DMSO. Drug concentrations were
adjusted to reflect the total volume of agar in the plates. The cells were allowed to
grow for seven days and treated a second time (adding an additional 1 ml of 0.3%

agar). Colonies were visually inspected for growth and viability every few days.



damaged DNA and sensitises the resulting checkpoint deficient cells to the
killing by DNA danagi ng events. As cancer cells are nore sensitive towards
t he 25 abwogaddimasssef the &/ M checkpoint than nornal celpcs/HPh@s®13483 gr eat
interest in conmpounds, which inhibit Chkl, Chk2 or Chkl and Chk2, as a
result abrogate the &2/ M checkpoint arsD-i nprove the killing of cancer
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2004/ 048343 PCT/ EP2003/ 013443 -58- Experinental Procedure 2 Chkl ki nase
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(Sf-9) andAKJZ and PPKx} Bupressionfand putificationat ogr aphy was used as ki nase.
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| y-Leu-Tyr-Arg-Ser-P ro-Se r-Met-Pro-3 u-Asn-Leu-Asn-Arg-P ro- Arg- OH was
used whi chCesm) BbrovghcthgsBamél 1y and, Bahlt 1estrichiap sitesBifEYRE o fusipiy protein
(Berlin-Bugh,. : . : e VB! MBSed ed
for 60'fi nngmgez%gglﬁﬁ)@%éédﬁ-{%ﬁ%ﬁlg%ﬁ rent co'r\{ggrﬁmgl onsdt%?u?zést
conpounds qewWtemtinalcsayuientes atfirstmi0 fgsidues of AIGE2 B.30llew80 NM) in 30 pl

buf f 50 mvl Hepes/ NaOH pH7. 5. 10 1 mM

o MR RN A SRAT R eR: YD ERR SRy SMNE ket

adi um or . i : . ——

o oy - KT TRHBNfgh Sh)is in BRIGEHR-I SR ARSI 1ifad Boftiucted

Ar g- Pr o- Ar gyGibning POKA netes pBreBecHES A (IngitBggarGerpATat EcoBOSgomPd Gite, 1. 5%
/v) dinethylsul foxide]. T i . d by the additi f.20 pl

RRRATEI RN S TR A

mg/ maswemﬂl@‘sm%lboﬁﬁﬁtggw Bippiler Nsehllerde 20HEEMRed). The new
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20
Recombinant baculovirus containing either His-tagged AKT2 or His-tagged PDK-1
cDNAs were prepared by the following method. pHisAKT2 or pHisPDK-1 were
cotransfected with Bac-N-Blue (Invitrogen) viral DNA info SF-21 cells and after 3 -
4 days, viral supernatant were isolated and recombinant viruses were plaque
25  purified. His-tagged AKT2 (HisAKT-V) or His-tagged PDK-1 (HisPDK-1-V) cDNA
expressing clones were selected and expanded as a stock for use in the

expression of recombinant proteins described below.

To express His-tagged AKT2 and PDK-1, a 10 liter suspensions of SF-21 insect
30 cells were infected with recombinant viruses (i.e., either HisPDK-1-V or
HisAKT2-V) and cells were harvested 3-4 days post infection and frozen. To
purify recombinant His-tagged AKT2 and PDK-1, cell pellets were thawed,
homogenized (in phosphate buffered saline (PBS), supplemented with 10% Triton



30 the sedinentation of the beads. Subsequently the amount of 33P
incorporated into the substrate peptide was evaluated by scintillation
measur enewo 200/@s343opcount NXT (Perkin-El mer). WO 2004/ @¢8343003/013443
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of testscogpguiged(& BYLENH 56 MeEris-AtY 3% 7.5 18T mMPGCIOpAOAS5 - 030mpM i N
30 pl assay buffer [50 M is Hepes/NaOH pH7,5, 10 MMM 2, 1 nM MhC12, 0.1
mM sodi um EGTAD.¢andd=D BA, 0.2quMiblenzamidingr &l Yobetaimercaptoethanol and 0.25
adenosine-tri -$hosphat e (ATP), 8 pMsubstrate peptide

(Bi ot i n- Ar ¢° B8¥"O8Fy- Leu- Tyr - Ar g- Ser -

Pro- Ser - Met - Pro- d u- Asn- Leu- Asn- Arg- Pro- Arg-OH), 15 nC /nmeasurenent point
33P-gamma ATP, 0.008% NP40, 1.5% (v/v) dinethylsul foxide]. The reaction was
20 st opped BnzymeeAssiays i on of 20 pl of a suspension of streptavidine coated

PVT- SPA- beads (0.25 ng/ neasurenent point, from Amersham Biotech) in an
aqueous‘OEDTA/ ATP-solution (20 nM EDTA, 50 pM ATP, 1 % (v/v) Triton X-100

i n PBS). 2P0RA.-dé&sandenn8ctiatibhlahd @bseqaeneé e riatict fawitl 6f AKIR: PRSfiéd
allow the binding of the biotinylated peptide to the streptavi di ne coated

PVT- SPA- bedwsnamAKT@ agtiviyw washeouwigglyr@eaguiegninodn @ssay i sdlichstheseanene | v

t he anount of 33P.j_pcor poy: imto t upstrgte p i de al uagked by
scintillati's meagﬂﬁ ene%[%\?aﬁlg% T@BOOU%DE% (Pﬁ Ki n- mar?}.lé%gag%\o L
2004/ 04834 phdeph&ticRlIASEitdldE4Bisphosphaté\ (BIAR)s a@ntd nativadeda AKTRCdeisnident

cervi x adenocarcinoma cells were plate out to a density of 3000 cells /
cn? i n IDVENhesaheRyiadient ofi Ainaptidgosuhstiate, wasmeasyred ave{C.mﬂAﬁfﬂfm PERAIRItY

i ncubati on atsggylz@'ghym was exchange for DVEM nedi um

Phospholipid vesicles were prepared as follows: 2.2 mg each of
phosphatidylcholine (Sigma Cat # P-1287) and phosphatidylserine (Sigma Cat
20 #P-6641) were transferred to a borosilicate glass test tube and dried down under
nitrogen. 1 mg of PIP, (Biomol Cat #PH-106) was suspended in 9.5 ml of 10 mM
HEPES, pH 7.5 and transferred to the dried lipids. The tube was vortexed until a
milky suspension was produced. Then the tube was placed in a ice water-jacketed
cup horn sonicator (Branson Instruments) and subjected to sonication for 20 min
25 at medium power until a translucent phospholipid vesicle preparation was

obtained. Aliquots of the vesicle suspension were frozen at -800C until needed.

Assays were performed in 96-well polypropylene V-bottom plates. Incubations
were carried out for 2 hr at room temperature. The assay mixture contained in a
30  volume of 60uL: 15 mM MOPS, pH 7.2, 1 mg/ml bovine serum albumin, 18 mM
betaglycerolphosphate, 0.7 mM dithiothreitol, 3 mM EGTA, 10 mM MgOAc, 7.5 (M
ATP, 02 uCi of [y-°PJATP, 7.5 pM biotinylated peptide substrate
(biotin-ARRRDGGGAQPFRPRAATF), 0.5 pL of PIP,-containing phospholipid



suppl emented with 10% FCS and 5 pg/ m bl eomycine sulfate. After 18 h
I ncubation the test conpounds were added to final concentrations of 0.03

NM 0.1 wdl2o@wvidsadl 1 pM3 NM 10 pM or 30 NM After acrwrkéwmnidsagzubati on
of 24 In or 48 h the cells were collected by trypsinisation,
perneabl elised and fixed in 70 to % ethshol . The DNA was stained with

i di um i odi de and the cellyl _cont ent :

Pl bor escontesioies. 60t SR atrTie uBComReant ol piBE10aNgr | o npLofpyrfieg

cel Iul ar DPé%oﬁ%Eé‘rﬂtmﬁﬁéﬁ QIO Y cothgdifdSaverahddedpir@nestotk sblntosein
ua

cycle was eva ed to judge the effect of the test conpound on the
bl eonyci ne DMBQcEhe GpaM engardration af IMEE was 215%EkpHewkigdncuhatiopudPileat i on

of Chkl and k2 The codi ng _sequepces r I - e PCR
from comm®f FI&#FSAYAY "I"gb%@sg%r? -ﬁ%&%@g@ \ﬁgﬁ]%ra E%gggﬂr?@yg&%r{s% %Itt?? ose
wer e 2$ daﬁﬁaﬂa@dls%gra@éﬂi é&wtémiﬁq:eo.ssqu@@caf | sfreptawitirccoated GOPFbabkadF
016582 for Chkl, AF086904 for Ch 22). In preparation for the Cterm nal

Hi s6-f usi ofAmersham Gats e RRNQOSREh suspaRied3 in ZO0nksofubhesphate-bufferedh

removed the stop n _at..th codi e C Chk2
by nut at i oﬁ?ﬁr}fdoﬁ'ﬁiog%alconiaéélpgi 5@?’8&{ sEItE?Fé% év}vgir gﬂ %%dgﬁﬁhox'ﬁéeo’g?ﬁ%r%?)ggf
(EcoR - si t gRakiRg, thESFA bealigWete ahswed o sttidtd theshdttam fodthe plate3overnighier s) .
The cDNAs were cloned into the vector pT7-Blue T (No_vage% To i.ntroduce

the Hi s6- sbqgwentdemperaturec- PeedHoh uiormatiomk measyreshidn e ¥igllag MieroBeta

ex o oodD on HEl PRIk s i oBoRBACD HEEne bPIRHOLIOR hdTo BAC RO
DNA f r agme ¥ PDICO it inaetiveMT Hag8edr POKKR wdisséddezt at sulsioptimhahievelsnser t ed

into the bacul ovirus-transfer-vector V,Llﬁgz. V\g 4/ 048343
PCT/ EP2003 thiat3the 3assay 1copid sgasiivalycdetoetcinhroitof o Al bh actiyatiog asimelisps o

cells wth dﬁ%&lﬁ@(@??ﬂa@giiﬁMBit%&??Q%gfaw%féﬁﬂﬁgsggf%sﬁr@&t‘éfﬁ'%tri er Kit,

Phar m ngen)". ruses produce IS proce e were plaque-purified
and anplified for further infections. 5 Reconbinant Chkl-Hi s6-fusion

protei n and reconbj nant k2- Hi s6-fusjon rotein were produced jn

B 2 oc cdsi o PigsBhamlayonc (86 ansds mbelrale of the ot eBL0e fiegshdyn to

(Mul tiplici ' TRV VA P I t fheati 3 ys in
TN Fi meation SREPER VIRt epb ST BRAUEE Yuly | e ukeitieton 2 e
debris by Phosptnylatiogavasobsetedoinxthg)absence uafi ATPpMg & ROKakr AKJEs iori ed

o acen 1 TR S5 yLsicles! Phosphofiation Was TEAGH SBLEa RSk le? ubb™
addition of purified activated human AKT1 (purchased from Upstate
20  Biotechnology), independent of the presence or absence of added PDK-1 or

PIP,-containing vesicles.

Direct assay of PDK-1 activity: Recombinant human PDK-1 activity was directly
measured using a filter binding protocol. Incubations were performed at room
25  temperature for 4 hr in a final volume of 60 pL containing: 50 mM Tris-HCI, pH
7.5, 0.1 mM EGTA, 0.1 mM EDTA, 0.1% beta-mercaptoethanol, 1 mg/ml bovine
serum albumin, 10 mM MgOAc, 10 uM ATP, 0.2 uCi of [y-33P]ATP, 7.5 uM of
substrate peptide (H,N-ARRRGVTTKTFCGT) and 60 ng of purified human
PDK-1. The enzymatic reaction was stopped by addition of 25 mM EDTA. A
30 portion of the reaction mixture was spotted on Whatman P81 phosphocellulose
paper. The filter paper was washed 3 times with 0.75% phosphoric acid to remove
unreacted [y-33P]ATP, and once with acetone. After drying, the filter-bound

labeled peptide was quantitated using a Fuji Phosphoimager.



and dialysed into 50 M Tris/HCl buffer (pH 7.5) containing 150 nM NaC and
2 mM EDTA. The protein solution was shock frozen and stored at -800C. 15
Resul t s Geopomndszs3whi ch preferentially inhibit Chk act ipeTtEp2@3818hoWn i n
figure 2. An overview of the results of the inhibition 1C50 in nMare
presented in the table 20 2 below Tabkg-2: Exanmple Chk-1 1C50 (nM 65
440 Al6 300 Al7 200 A18 80 699 20 WD 2004/ 048343 PCT/ EP2003/ 013443
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ki nase act|1\/P?'9W KDR ki nase assay 20 Reconbi nant KDR- GST- f usi on pr ot ein,
expressed in insect cells (Sf-9) and purified by Qutathion affinity
chromat ogr aphy was used as kinase. Alternatively, comercially available
GST- KDR- f usfablepgt ot ei n (Proqi nase, Freiburg i.Brsg., GCermany) can be used.
As substrate for the kinase reaction the biotinylated copolyner poly-(Qu,
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In a black | ow vol une 384well microtiterplate (G einer, Frickenhausen,
Germany) KDR (enzynme anount depending on lot, adjusted to give an dF of
about 300we 20€@)s3¥as i ncubated for 20 min at 22C i n t he ppraresicm1f3
different 30 concentrations of test conpounds (0 pMand concentrations in
the range 0.001 - 30 pM in 15 pl assay5#&uffer [50 mM Hepes/ NaCH pH7. 0, 25

mM MyCl2, 5.nM  MCl2. 0.5 di ha- d 0. MM di thiothr.eitol,
oM adenDunRiech S pinskan AT e SASHI2008, Pk SRR Bhfer Maud M pbedhgnaTSy ©
pol y- (G U, sihralind\PCReREIGFA%-BCT/ EP2003/ 013443  -63 4:1)], 1.5% (v/ V)

di et hyl sul foxi eé. The reaction was stopped by the addition of 5 pl of a
sol uti on oHollaed det €ctdi Sielestingeet al. [2009) p¢rambingd\aphyatianaptRag and Akt in

ant i phosphot yrgsi ne anti bo PT Per ki.n- r #4..325 -pal - XL-
565 (O sbi OPHEAHIRBPBIF i, ofebiappiia ol e d RacaRtelant s,
(250 5 pM BBTA, 0.1 % (W v) bovine serum al bum ne in 100 nM HEPES/ NaCH pH
7.0). The resulting m xture was incubated further 2 h at 22C to all ow the

bi ndi ng of Indkd Kbivotlingt at 420@bsTPaRds ahwspheryiated andt inbibdad ay. Akbaadd t he
EU | abel ed _ant i - alel Si j . 4ubsequently the anount of
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transfer §ENER., |.MPagss, MR, (199derTHa HsieHosphBeiski detivityref )R THNEs | C50
val ues are determned fromthe inhibitor concentration that is necessary
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3: preferred conpounds inhibiting prefeggntially Akt and/or

2,6 546 4 452 9, 7 539 10,6 395 32 Further, the invention is
explained in nore detail by the enclosed drawi ngs and exanples. 5 Figures:
Fi gure 1l:wpnedsmsmd conpounds inhibiting preferentiallypéirtEp2iddoidsnases
Figure 2: preferred conpounds inhibiting preferentially Chk kinases Figure

ki nases WD 2004/ 048343 PCT/ EP2003/ 013443 -65 The foll owi ng exanpl es
denonst r at bhibitioneakGhk kingse,act¥ity di scl osed invention, w thout

ng the inventon to these disclosed exanples. 5 Synthetic Schenes

restricti
Scheme 1:
LL 111

NHZ  CF,
5

15

20

25

30

100 A R-NH2, NEt" d HN''NH POCI" N)N CH3CN, r.t. N N 31-

Pdk and VEG-- R

| GeneMl,Réhatks R-GH, TTOH, X RR 2 ' ' reflux R r.t. (GO S) R+
A HN BH NNNHI, HO I_IlI XR2 MOH reflux R 10 Schene 2: 0 N4
/). NNI1I. HNI HNI ~G HC, H20, MOH, N NR reflux k R

The compounds of this invention inhibit the cell cycle checkpoint kinases which
are essential for the cellular response to DNA damage and for the coordination of
the cell cycle. The DNA damage might be due to external or internal influence.
These influences involve - without being limited to them - replication errors, DNA
base damages, DNA strand breaks and the exposition to irradiation or cytotoxic

chemicals.

The inhibition of one or more of the cell cycle checkpoint kinases is the basis for
the effect of the compounds of this invention e.g. against cancer, like solid
tumours or leukemia, against other hyperproliferative diseases, e.g. HIV and viral

infections, like e.g. cytomegalus-infections, herpes and hepatitis B and C and HIV.

The eukaryotic cell division cycle ensures the duplication of the genome and its
correct distribution to the daughter cells by running through a coordinated and
regulated sequence of events. The cell cycle is divided in four successive phases:
the G1 phase represents the time before the DNA replication, during which the
cell is growing and susceptible for external stimuli. During the S-phase the cell
replicates its DNA, and in the G2 phase the cell prepares for the entry into the
mitosis. During the mitosis (M-Phase) the replicated DNA is separated and the

cell division is carried out.

Corresponding to the extraordinary relevance of the cell division cycle the
passage through the cycle is strictly regulated and controlled. The enzymes
needed for the progression through the cycle, the cyclin-dependent kinases, have
to be activated at the right moment and have to be switched off as soon as the
corresponding phase is finished. Checkpoint systems arrest the progression
through the cell cycle if DNA damage is detected, the DNA replication is not
completed or the building of the spindel apparatus is not completed (Hartwell et



2. LiOH MOH 7 X THE, Et~O reflux R 15 X = 0-6 WD 2004/ 048343

PCT/ EP2003/ 013443 -66- Schenme 3: HN RO 1. NaH, THE ~R SnC 12 H2O, NR Re
2. ~Br 02Mol20d4/RBs&80H H NI / RB OzN 80C 2 r.t., o/ nreTSrhesmizisz A C24
B O HNHN N+ AN~N / g+ 011 3XR-NHPGH N HCl, H2O, X-R -NH2 R5ACH
R 2 2-AKT MeCN, Rl 1-AKT retux 3AKT A58 HN HATU, DIEA N,~N O DM, r.t.
XR H RL

5 - AKT R.=Cl kyl . PG =.- NHCOOR6 .S 4A A
Ay 1Resy el 4o By Milignfid the derERligny ity & Ractatie of; -
Rl a0 O Rihdic{di®-dependent kinases.

Checkpoints permit the cell to track the ordered course of the individual phases of
5  the cell cycle. The most important checkpoints are at the transition from the G1
phase into the S phase and at the transition from the G2 phase into the M phase
(for a review see Dasika et al. 1999). The G1 checkpoint ensures that the cell
does not start the DNA synthesis if it is not sufficiently nourished or if it does not
correctly interact with other cells or with the substrate or if the DNA of the cell is
10 not intact. The G2/M checkpoint ensures that the DNA is completely replicated
and the mitotic spindle is build up before the cell enters the mitosis. The G1
checkpoint is controlled by the gene product of the tumour suppressor gene p53.
p53 becomes activated after the detection of changes in the metabolism or the
genomic integrity of the cell and p53 is able to initiate either a stop of the cell cycle
15 program or apoptosis. For this the transcriptional activation of the expression CDK

inhibiting protein p21 plays a crucial role.

A fundamental component of the G2/M checkpoint is the activation of the kinases
ATM, Chk1 and Chk2 after a DNA damage and finally the phosphorylation and

20 inactivation of the phosphatase Cdc25C. This results in a cell cycle arrest, as the
inhibitory phosphorylation of the amino acids threonine-14 and tyrosine-15 of the
cyclin dependent kinase 1 (CDK1) is not further removed by Cdc25C.

The loss of the regulation of the cell cycle and the loss of checkpoint control are
25  characteristic features of tumour cells. p53, which is essential for the G1
checkpoint, is the gene most often mutated in human tumours (about 50 %). In
tumour cells expressing unmutated p53, it is often inactivated by an enhanced
proteolytic degradation or the genes of other proteins involved in the G1
checkpoint are mutated or deregulated. Examples are the inactivation of the

30 tumour suppressor genes Rb, p16'NK4 and p19ARF

or the overexpression of the
oncogenes HDM-2 and cyclin D (Levine, 1997). In consequence nearly all tumour
cells do not have a functional G1 checkpoint which enables the to accumulate

further mutations and to escape from a DNA damage induced apoptosis. This



3- AKT 35- AKT 15 Where R = C1-6Al kyl WO 2004/ 048343 PCT/ EP2003/ 013443
-67- Scheme 4B A A ~-BB HNHNN'II NDEA DVAP, RT NNI'Il No X-R-NH +
0S C CHWOXold/048645l 0 R1 2 R5~ C 2 2 R1 H\R5 3- AKT p6TAKI003MIEME R =
C _6A kyl 5 Schene 4C A A HNl / BH2 HNI , BHZ N ~ N + R5-N=C=0 DI EA,
CH2Cl 2, RT N'j, NI I 0 X-R-NHZ I XR5N YRL RLH NR5 3-AKT 37-AKT

e O st oF s SROGBRRER  roghiy bl o AL g A
15 Where RwhicCdivéskine ¥dlaG6H/dP4Rdan RGhobR2aad/ &Ly coributes to the
resistance of tumour cells against chemotherapeutics and irradiation. On the other
hand the inactivation of the G1 checkpoint enhances the dependence of the
s tumour cells on the second important barrier against the cell killing effect of DNA
damages, the G2/M checkpoint, and makes the tumour cells especially vulnerable
to an abrogation of the G2/M checkpoint (Hartwell und Kastan, 1994, O'Connor
und Fan, 1996).

10 The cell cycle checkpoint kinase Chk1 is an important part of the G2/M checkpoint
(Sanchez et al., 1997). Inactivation of Chk1 abrogates a DNA damage induced
G2/M arrest and thereby leads to a preferred killing of the resulting checkpoint
deficient cells (Takai et al., 2000, Koniaras et al., 2001, Liu et al., 2000). The
inactivation of Chk1 causes that Cdc25C stays active despite of the DNA damage

15 and is able to activate Cdk1/CycB, the main effector of the entry into the mitosis.
However, due to the persistent DNA damage the cell is not able to complete the
M phase successfully and undergoes apoptosis instead ("mitotic catastrophe”).
The cell cycle checkpoint kinase Chk2 is also activated by DNA damage
(Matsuoka et al. 1998, Chaturvedi et al, 1999) and activated Chk2

20  phosphorylates and thereby inactivates Cdc25C. Cells without active Chk2 have a
defect in their checkpoint response to DNA damage (Hirao et al., 2000).

The inactivation of Chk1 and Chk2 abrogates the G2/M arrest which is induced by
damaged DNA and sensitises the resulting checkpoint deficient cells to the killing
by DNA damaging events. As cancer cells are more sensitive towards the

25  abrogation of the G2/M checkpoint than normal cells there is great interest in
compounds, which inhibit Chk1, Chk2 or Chk1 and Chk2, as a result abrogate the
G2/M checkpoint and improve the killing of cancer cells by DNA damaging events.
Such DNA damaging events can be the direct damage of the DNA by irradiation
or chemotherapeutics, e.g. strandbreaks inducing compounds, DNA-alkylating

30 compounds or topoisomerase inhibitors, the exertion of influence on the building
of the mitotic spindle apparatus, hypoxic stress due to limited supply of the tumour
with blood - e.g. induced by anti-angiogenic drugs - or also endogenous DNA

damages resulting from the genomic instability inherent to cancer cells.



Schene 4E A A HNA- B HN'B NJINO DIEA, DV, RT NJJ-N O 2 C S R5 CH2C
2 XR- NX-R-NH+ H RL R S-R5 3-AKT 39-AKT Were R= C _6A kyl 5
Schene 4Rwé 2004/88B3HN B IN N N DI EA, DVAP, RT N'N 0 + @&cCTtT/BPRoo®o0133u3 X- R - NH
2 PGNHS CC CH2CI2 1Y XR HS NH Rl 3-AKT 40-AKT 2 Were R =

C, -6Al kyl and PG = -NHCOOR6 to Scheme 598- N u NR8RO 1. THF, RT ° IO
N=C=0 + HNR, RO 2N 2. H2, Pd/C, McCOH H2N 6- AKT Wiere R8 and RO are as
described in the clains. Is Scheme 6 H 1. THF, RT, o/n Nr OR6 N=C=0 +
HOR6 / O OBxperimehial AFroc€dukde@H H2N 8- AKT WO 2004/ 048343 PCT/ EP2003/ 013443
-69 Where R6 is as described in the clains. Schene 7 HR 0

Chk1 kinase assay

Recombinant Chk1-Hiss-fusion protein, expressed in insect cells (Sf-9) and
purified by Ni-NTA affinity chromatography was used as kinase. Alternatively,
commercially available GST-Chk1-fusion protein (Upstate Biotechnology,
Dundee, Scotland) can be used. As substrate for the kinase reaction the

10 biotinylated peptide
biotin-Arg-Ser-Gly-Leu-Tyr-Arg-Ser-Pro-Ser-Met-Pro-Glu-Asn-Leu-Asn-Arg-Pro-
Arg-OH was used which can be purchased e.g. from the company Biosyntan
GmbH (Berlin-Buch, Germany).

15 Chk1 (200 ng/measurement point) was incubated for 60 min at 220C in the
presence of different concentrations of test compounds (0 uM and
concentrations in the range 0.001 - 30 pM) in 30 pl assay buffer [50 mM
Hepes/NaOH pH7.5, 10 mM MgCl,, 1 mM MnCl;, 0.1 mM sodium
ortho-vanadate, 1.0 mM dithiothreitol, 0.5 uM adenosine-tri-phosphate (ATP),

20 1.9 uM substrate peptide
(Biotin-Arg-Ser-Gly-Leu-Tyr-Arg-Ser-Pro-Ser-Met-Pro-Glu-Asn-Leu-Asn-
Arg-Pro-Arg-OH), 6 nCi/measurement point 33P-gamma ATP, 0.008% NP40,
1.5% (v/v) dimethylsulfoxide]. The reaction was stopped by the addition of 20 pl
of a suspension of streptavidine coated PVT-SPA-beads (0.15

25 mg/measurement point, from Amersham Biotech) in an aqueous
EDTA/ATP-solution (20 mM EDTA, 50 uM ATP, 1 % (v/v) Triton X-100 in PBS).

The resulting mixture was incubated further 16 h at 22°C to allow the binding of
the biotinylated peptide to the streptavidine coated PVT-SPA-beads and to allow

30 the sedimentation of the beads. Subsequently the amount of 33P incorporated
into the substrate peptide was evaluated by scintillation measurement in a
Topcount NXT (Perkin-Elmer).



1. 6 NHC, acetone oM THF, RT, o/n NNNOw HN~- + 1 / NC=O' I / OR O
02N 02N 10-AKT 2. Hz, Pd/C, MOH 9-AKT O,R, ~ ~-NHN/ N 11-AKT 5

Wiere R wo 2bpudneggen or nethyl. Schenme 8 0 o PG ( i #COEPhGMIIAG N NHz
NOXR5 HHRS H 0 12-AKT 13-AKT 10 Where R5 is as described in the clains

and PG = -NHCOOR6 Schene 9 cl CL LIA-BA: THE MeCN, EtAN R-CN R NH2 + N N

16- AKT 17- R Br 17'-AKT 15 Where R is Cl-6Aklylaryl or
C1- 6Al kyl hQ:ﬁer(rztl)ke{Ir:'ga/?Je aléég eme 10 CsCO3, DMF, PG heat PG R8 NR R' +
HNRBRO HR -NH RO 19- AKT 20- AKT Wiere R is Cl.6Al kyI R' is haI ogen, R8
and RO are _as described in the clainms, 20 and PG = - WO 2004/ 048343
PCT/ EP2003RecambinantLghk2sHissrfdsion reptein, expressed in msect cells (Sf-9) an

purified by Ni-NTA affinity chromatography was used as kinase. Alternatively,
s commercially available GST-Chk2-fusion protein (Upstate Biotechnology,
Dundee, Scotland) can be used. As substrate for the kinase reaction the
biotinylated peptide
biotin-Arg-Ser-Gly-Leu-Tyr-Arg-Ser-Pro-Ser-Met-Pro-Glu-Asn-Leu-Asn
Arg-Pro-Arg-OH was used which can be purchased e.g. from the company
10 Biosyntan GmbH (Berlin-Buch, Germany).

Chk2 (400 ng/measurement point) was incubated for 60 min at 220C in the
presence of different concentrations of test compounds (0 uM and
concentrations in the range 0.001 - 30 pM) in 30 pl assay buffer [50 mM

15 Hepes/NaOH pH7.5, 10 mM MgCl;, 1 mM MnClz, 0.1 mM sodium
ortho-vanadate, 1.0 mM dithiothreitol, 1.5 yM adenosine-tri-phosphate (ATP), 8
KM substrate peptide (Biotin-Arg-Ser-Gly-Leu-Tyr-Arg-Ser-
Pro-Ser-Met-Pro-Glu-Asn-Leu-Asn-Arg-Pro-Arg-OH), 15 nCi/measurement point
33P-gamma ATP, 0.008% NP40, 1.5% (v/v) dimethylsulfoxide]. The reaction was

20  stopped by the addition of 20 pl of a suspension of streptavidine coated
PVT-SPA-beads (0.25 mg/measurement point, from Amersham Biotech) in an
aqueous EDTA/ATP-solution (20 mM EDTA, 50 pM ATP, 1 % (v/v) Triton X-100
in PBS).

25  The resuiting mixture was incubated further 16 h at 22°C to allow the binding of
the biotinylated peptide to the streptavidine coated PVT-SPA-beads and to allow
the sedimentation of the beads. Subsequently the amount of **P incorporated
into the substrate peptide was evaluated by scintillation measurement in a
Topcount NXT (Perkin-Elmer).

30



NIl N+ R O MCN, EIBNN)N~B | / HZN PG Q/IN, R u0O1PG H2N ~CI 0 R1L H
0 22-AKT R1 20-AKT 21-AKT A A B~ | BHC, H0, N HN HATU, DI EA MCN,
reflux | NvORoo44834BINR, RO N N R8 31, 1 ~~N, R OH N, R uNrB9/BR2008/003488 H O
23- AKT 24-AKT 5 Where R is Cl-6Alkyl; A B, R8, RO are as described in
the clains and PG = R6 as described ir60-he clains. Scheme 12 AA B HNI /
B HNSnCé_Z gl\}éNNl R NOZ/ N R NH2 RLH-(::r RLHI / 25-AKT
26- AKT 107 MarRS$8Y is Cl-6AIkyl; and RL, A and B are as described in the
clains. 15 WD 2004/048343 PCT/ EP2003/013443 -71- Schene 13 A A HN BH2
HNI BH2 R'CHON NINT ' IN N R NH NaBH3CN, THE ~NR , NR'

Human HelLa (ATCC CCL-2) cervix adenocarcinoma cells were plate outto a

density of 3000 cells / cm? in DMEM medium containing 10% FCS in 6-well

5 plates. After 48 h incubation the medium was exchange for DMEM medium
supplemented with 10% FCS and 5 pg/ml bleomycine sulfate. After 18 h
incubation the test compounds were added to final concentrations of 0.03 pM,
0.1uM, 0.3 pM, 1uM,3 puM, 10 pM, or 30 pM. After a further incubation of 24 h
or 48 h the celis were collected by trypsinisation, permeablelised and fixed in 70

10 % ethanol . The DNA was stained with propidium iodide and the cellular
DNA-content was measured by a Fluorescence Activated Cell Scan (FACS).
The portion of cells with a cellular DNA-content corresponding to the G2 and M
phases of the cell cycle was evaluated to judge the effect of the test compound
on the bleomycine induced G2/M arrest of the cells.

15

Expression and purification of Chk1 and Chk2

The coding sequences were cloned by RT-PCR and nested PCR from
commercially available polyA-RNA. The primers used for this purpose were

20 designed according to the sequence information in Genebank (AF 016582 for
Chk1, AF086904 for Chk2). In preparation for the C-terminal His6-fusion in the
respective second PCRs 3'-primers were used, which removed the stop codon
at the end of the coding sequence of Chk1 and Chk2 by mutation. Additional
restriction sites were added to the primers (EcoRl-sites for the 5'-primers and

25  Hindlil-sites for the 3'-primers).

The cDNAs were cloned into the vector pT7-Blue T (Novagen). To introduce the
Hiss-sequence at the C-terminus of Chk1 and Chk2 EcoRI/Hindlll fragments
from these pT7-Blue plasmids were cloned into the bacterial expression vector

30 pET23a. From these pET23a-Chk1 und pET23a-Chk1 vectors DNA fragments
coding for Chk1-His6 or Chk2-Hisg were excised and inserted into the

baculovirus-transfer-vector pVL1392.



RLH2 RLHH 26'-AKT 27-AKT s Were R is Cl-6Alkyl and R' is cycl oal kyl
ring, heteroaryl or aryl; and RlL, A and B are as described in the clains.

Schene 14w 20040483461 A HCI, H2O, HN HN H NH2 N~-N ~N Me@Nir/predosox3443 - { - NH2
N" NNN INN Il ~N\ NHMN~~ 1l ~ Il \~+\% N\ HH2NNNI NN
Rl 29-AKT RL HH RL HH 30-AKT 31- AKT -616 Wiere RL and A are as descri bed

Nt R e T pRrg et wirrahTelienio SPo s [ arib VEMRs 1Y
Y' HH~ R5 rgdabanDNA(BaelAmo&BWﬁgfé@tmmt PHarifiegen)RThesiGseSAl kyl and Rl

and R5 are as des ed in the clai WO 2004/ 048343 PCT/ EP2003/ 013443
-72- ExanplR¥ed %Ceébﬁﬁfiéﬂ%c redYRie esPYified 3n awpr\'aeﬁi%é' Thave been

synt hesi zeq,eg8rdi Ng to the above nmentioned schemes.

5
Recombinant Chk1-Hisg-fusion protein and recombinant Chk2-Hiss-fusion
protein were produced in Sf-9-cells. The Sf-9-cells were infected with the viruses
at a MOI (Multiplicity of infectivity) = 1 and subsequently cultivated for 3 days in
TNM-FH-medium. After lysis of the cells and sedimentation of the cell debris by

10  centrifugation (20000 x g) the fusion proteins were purified from the supernatant
by Ni-NTA affinity chromatography (Superflow from QIAGEN, Hilden, Germany)
and dialysed into 50 mM Tris/HCI buffer (pH 7.5) containing 150 mM NaCl and 2
mM EDTA. The protein solution was shock frozen and stored at -800C.

15 Results
Compounds, which preferentially inhibit Chk activity are shown in figure 2.

An overview of the results of the inhibition ICso in NM are presented in the table

20 2 below:
Table 2:
Example | Chk-1 ICg (nM)
65 440
A16 300
A17 200
A18 80
699 20




10 5-Bronp-4-(2-(1H i m dazol -4-yl)-ethylam no)-2-(4-pyrrolidin-1-ylnethyl-
phenyl am no) - pyri m di ne 1la) 5-Brono-2, 4-dichl oropyrimdine To 5-bronouracil
(50 g) wewe 2@quenti al |y added N, N-di et hyl aniline (60 nmerTamrdoosbhps443
phosphoryl chloride (120 nL), and the m xture was refluxed for 5 h. The
vol atiles were renoved by distillation.gphe residue poured into ice water
and the mxture extracted with nethyl tert-butyl ether. The conbi ned
extracts V\Beéeran&@ﬁ'ed with brine, dried (Na2SO4) and filtered through

Oel i tzg D mﬁhﬂ@%@ %{a‘é@lggg (_‘)'rg(fo&;gn%q%ﬁngﬁ)ﬁhe ti ELIb)e conpound (63.4

5 Br on- 4- ([I%as(k]alﬂmdtaaIOM%QYIanfdd@mbam F8B3TSML or o- pyri mi di ne To a
sol ution of 5-brom-2,4-dic oropyrlmd ne &%456 g) and triethylamne 25

(3 nL) in é:i?é‘tvm{h k- |9éa{2®9$& Soieneer2AR; Ba28344- yI) - et hyl ami ne” (2. 45 g) was
added porti e rgd1.algogoom t enper at ure
overni g%t. H%ﬂmargléﬁll%mx meI’Be\;va(zyp r?’?"tél?{gﬁ?g%gtgg\eenzgt hyl acetate and
bri ne, th¢||mlé\098alp(m)e&¢lemﬂﬁﬂ7vd824 -4827.ti onal ethyl acetate, the

nmbi ned h ' 2S d, which , af
e ey e e s Ty
conpound (koﬁa:rggé)étlagygg(%gﬂ‘%él Hg,ecz‘@?,%gsmg@ppm = 2.91 (t 2H, J=7 Hz),

3.73 (t, 2H H, 8.11 (s, 1 H. W
2004/ 048343 eRITE, BRR0397)1G4H 88, 323}33&) 4-Pyrrolidin-1-yl met hyl - phenyl ani ne

To a suspe SI of .s m ri 220 ng) in THE (5 m -)
pyrrol ildin tn?d)&&g@) 5%%@859%39‘ 4({]?12555“ rred at r.t. for 6 h, a

sol ution of é{suékep@rB?%Ft(ﬁ'gé8)488|bh692l82n4893’-189708 g) in THE (8 m-) added
and sti rreo‘wover night. The reaction was quenched with water and extracted

with ethyl OGosnat,®. MhennganSc(hﬂQ@%dDr@gl eell QusledRas Znl@Slabor at ed, whi ch

gave, after chro Sili i hl or onet hane/ net hanol ,

1-(4- nitro- 0\%"@%@% ?7 )46?0 0& NVR (300 WMHz, CDClI3): b/ppm
= 1.84 (M Fdilai, r?é%l(gnoéh%enasﬁev(u 2489-144761 (dbr, 2H, J=9 Hz), 8.22
(dbr, 2H, J=9 Hz). Toasolutlon of 1(4 nitro-benzyl)-pyrrolidine (1.37 g)

in etharol (66 m-) tin(ll)- 1s chloride dihydrate (9.0 g) was added
portionw s d,.t he | £in i e refluxed for 2 h. The reaction

m xture m?“ﬁﬂ?f'??.°&r@b@f‘ﬁgs%‘°ﬁ’#¥| acetate and saturated aqueous sodi um
bi car bonat e sol uti on, the aqueous phase extracted

KDR kinase assay

20 Recombinant KDR-GST-fusion protein, expressed in insect cells (5f-9) and
purified by Glutathion affinity chromatography was used as kinase. Alternatively,
commercially available GST-KDR-fusion protein (Proginase, Freiburg i.Brsg.,
Germany) can be used. As substrate for the kinase reaction the biotinylated
copolymer poly-(Glu, Tyr; 4:1) which can be purchased e.g. from the company

25  Cisbiointernational (Marcoule, France).

In a black low volume 384well microtiterplate (Greiner, Frickenhausen,
Germany) KDR (enzyme amount depending on lot, adjusted to give an dF of
about 300 — 400) was incubated for 20 min at 22°C in the presence of different
30 concentrations of test compounds (0 uM and concentrations in the range 0.001 -
30 pM) in 15 pl assay buffer [50 mM Hepes/NaOH pH7.0, 256 mM MgCl;, 5 mM
MnCl,, 0.5 mM sodium ortho-vanadate, 1.0 mM dithiothreitol, 1 yM
adenosine-tri-phosphate (ATP), 23.5 ug/ml substrate [biotinylated poly-(Glu, Tyr;



wi th additional ethyl acetate, the conbined organic phases dried (Na2SO4)
and evaporated, which gave, after chromatography on silica using 20

di chl or ormOhassgmBhanol , the title conmpound (432 ng). PHTNPBRGI4IVHZ,
CD3OD): 6/ppm=1.85 (m 4H), 2.65 (m 4H), 3.61 (s, 2H), 6.72 (d, 2H, J=9

Hz), 7.11 (d, 2H, J=9 Hz). 25 1 d) -63- o
FSJhELSIrTgméln%)Z”EJ F%éﬂgfvﬁ?ﬂﬁ ﬁ]yy)&lﬂfpetd%g Wahné Peoe?ctl%n(w SD%E)EJBEH %V.{ﬁl- l thgfl )
5- br ono- 4- 62:1(ck i darititsizef thé- détéctﬁirhbé ngnhmwwymmabem@d (60 ng),

4pyrroI|d|n 1-yl met hyl - phenyl mneé n;ﬂ and hydrochloric acid (37%in
wat er, 40 ﬁﬂ}lph%nhélt}'féﬁ@le qri y)(PWﬁ ) (Re l!kEH"QT\)@f‘Hl”gmf’ bgfal $Aa%k4 on 30

m xture wa . di um
b1 oar bonat 288 CitTRRRT aRSTiat AR B, FraRER R Ry RRLY EUER St P
which gaveaMaEDTA, 0HrB OB EMY sefuns alburinesh rlQOthhHEPWNb@&BbHEt hanol ,
the title _conmpound (4 ng). WD 2004/ 048343 PCT/ EP2003/ 013443 -74 'H NMR

(400 Mz, @BOD): 6/ppm= 2.09 (m 4H), 3.02 (t, 2H, J=7 HzZ), 3.31 (m
AH), 3.79 (t, 2H J=7 Hz), 4.30 (s, 2H), 7.11 (s, 1H), 7.40 (d, 2H J=9
Hz), 7.76 (d, 2H, J=9 Hz), 7.97 (s, 1 H, 8.19 (s, 1 H. 5 A2 2-(4-(Ami
nom ﬁtlh WHe)resolghgmlﬁt]gl'%wasilndub@téc:] lﬂ:r(hmr(m: atf??f&Cto allow 'thenbnn)hn@ ddfr‘thél Tu )
rom et rim dine chl oro rifluoro rimdine To
ST 11 or SYRNHpeR 20pPiratachnd At dectien e BORCRHES e NE4TRIGH AT i ne
(?5 9) ,gnd gﬂgﬁ?tﬁ&@@ékne@ﬁﬁﬁcﬁgeSﬁ?éeéﬂent el difolh c}xcgﬂﬁl?os%%ter ?g%&%‘a%tfeer 18

Af ter tor utron s poured onto Ice stirred
for 10 m n.intodhe sabstraietvmk evdlinatdd dyhelsopaher endrigy ttamstarrmelamgmntlrpbases

wer e washei_&lf? W t ?6tur at ed a uegrs 300“ um car bonate sol uti on and water,
dried (Na2 Fr aé??d ISP GPeN-EIMBRroval of nost of the et her,
distillation of the residue at 190 C and 860 to 300 nbar gave the title

conpound (5.8 g). 'H NMR (300 MHz, CDCI3): 6/ppm= 8.83 (s, 1H). 20 2b)
2- Chl or o- 4-T(her i6ze Ralyuay laseridetermined frbruthecinbibitpl coryeeantiationdhatgs aesessaryon of

2, 4-di chl or,0-5-t ] fl hy! - pyri ni dj 3.47 9).in. | 16 ni
2 2o ok on b SRR PYE oS B B b G Al bR ol ™
dropwi se atrefiofal éfhﬁeﬁldfﬂ&éﬁd‘f@r(EDq'ALQtOF pbd réadiopj.irred at r.t. for 48 h.

The 25 suspension was diluted with ethyl acetate, washed with brine, dried
(Na2s&),

Results:

20 Compounds, which preferentially inhibit Akt and/or Pdk and the VEGF-R activity

are shown in figure 3.

An overview of the results of the inhibition ICso in NM are presented in the table

3 below:
25
Table 3:
Example | VEGFR Il (KDR)
ICs0 (NM)

389 330

477 740

473 400

512 1400

436 1600




and evaporated. Purification by flash chromatography on silica using
hexane/ met hyl tent-butyl ether gave the title conpound (1.97 g). '"H NWR
(400 MHz,wODRG4AM8346/ ppm = 2.34 (t, 1H, J=1.5 Hz), 4.37 @duEr20d3/018@3 J=1.5/5
Hz), 5.53 (brs, 1 H, 8.33 (s, 1 H. WD 2004/048343 PCT/ EP2003/ 013443 -75
2c) 2-(4- (A nomet hyl) - phenyl anmi no) - 4- ({dep- 2- ynyl ani no) - 5-
trifluorong4iyT-pyrimding g mixture of

2-chl oro- 4t (prop-24ynyl ami no) - 5-tri|fl uoronet hyl - pyri m dine (235 ng),

N (4-am nopsttzyl ) - 2, 2, 2-t rdf | uoro-dcet am de (410 ng) and 5 hydrochloric
acid (37% fFpwateri—0-2 m-) in netthanol (5 m-) was refluxed for 1 h. The
reacti on m4ddre was partﬁ%?oned bat ween et hyl acetate and saturated
aqueous sofEAHIT bi carbonat O%Piutiur, t he agueous phase extracted with ethyl
acetate, the conbi ped organic phasgs dried (Na2SOQ4), concentrated, filtered
t hrough si|39sm using di chlzg onet hanje/ met hanol, and the filtrate evaporated.
To a io solution of the residue inimethanol (9 nlL), tetrahydrofuran (9 nl-)
and diethyl ether (4.5 m-) was added |ithium hydroxide (150 ng) and the
m xture was refluxed for 6 h, after which it was partitioned between ethyl
acetate and saturated aqueous sodi um bi carbonate sol ution. The aqueous
phase was RitHeaCthedinvesh bkpIainal ift t ' ic
phases dried is (hazscn)mﬁﬂgﬂgégﬁgggﬁgéﬁaﬁkggﬁ“3&3@?‘%ﬁ?@?ﬂgﬁggﬂﬁgégﬁgphy
on silica @@Awlesi chl or onet hane/ met hanol, the title conpound (120 ng). 'H
NVR (30Q Mgz ut OD): b/ppm= 2.55 (t, 1H, J=1.5 Hz), 4.07 (s, 2H), 4.26
(d, 2H, =19 ), 7.39 (d, 2H, J=8 Hz), 7.86 (d, 2H, J=8 Hz). 20 A3

N- (13- (( 2- ( (Figdrem: pesferreamomptiumds indbriAg bréfe Rty Akt, Pdk kinases

pyri m di nyl ) ami no) propyl ) - 1H pyrrol e- 2-car boxam de 25 3a)

(3-((5-bro szﬁéh|pé¢f§rr¢dWmnﬁtmmymbtblﬁﬂg@nfewlaﬂy Chkikindsesaci d tert butyl

ester To a | ot - - -di chl or o- pyr. m di ne i )

cetoni tr 11000 Aeten hBls bR APl AL St b hand \rgr-

3- am nopr o kimasésanmi ¢ acid-1, 1- dinethylethyl ester (1 A g). After renoving
the cooling bath the reaction m xture 30 was stirred overni ght at room
tenperature. The reaction m xture was concentrated and to the residue
water (20 m-) was added. The precipitate was collected, washed with water
and ether to afford the title conpound (1.8 g). WD 2004/048343

PCT/ EP2003/ 013443 -76




"H NVR (400 MHz, DMSO-d6): 6/ppm= 1.34 (s, 9H), 1.62 (m 2H), 2.93 (m
2H), 3.36 (m 2H), 6.78 (t, 1 H, 7.64 (t, 1 H, 8.22 (s, 1 H. 3b)

4- ((4- (( 3werzbeua@szpyi ) am no) - 5- br ono- 2- pyri m di nyl ) am n@LrI/EP2003/013443
benzenesul f onam de hydrochl oride To a solution of 4-am nobenzenesul f onam de
(190 ng) in acetonitrile (20 nL), hyde@Bhloric acid solution (4Min

di oxane, 0.3 m-) and water (0.3 m-) was added

(3-((5-brono-2-chl oro-4-pyrim dinyl)am no) propyl ) -carbam c aci d-

|, 1-di met théthdemﬁ?etngn[ﬂé’@@em}\str&'&ﬁthé%é‘éébllﬂg ofithid diseloved ingrtiored

over ni ght. The precipitate was i o col l ected and washed with acetonitrile
and met hanelithput eefstrintidg the inventen tothesasiscigsgzoexamplesH NVR. (400 MHz,
DMSO-d6): 6/ppm=1.86 (m 2H), 2.78 (m 2H), 3.51 (m 2H), 7.23 (s, 2H),
7.75 (d, 2H), 7.79 (d, 2H), 7.96 (m 3H), 8.19 (s, 1H), 10.38 (t, 15 1H).
3c) N-(3-( n@/,gt,égghggfégfonyl)phenyl)am no) - 5- br ono- 4-

pyri m di nyl yam no) propyl)-1H pyrrol e-2-carboxam de trifl uoroacetate 20

4- ((4- ((3-am nopropyl )am no) - 5- br ono- 2- pyri m di nyl ) am no) - benzenesul f onam d
e (120 rrg)rfﬁ s syspended in dinmethylformam de (5 nL). 2-Pyrrol ecarboxylic
acid (50 y‘ﬂ 7-azabenzotriazol -1-yl)-N, N, N, N -tetranet hyl uroni um
hexaf | uor ophosphate (180 ng), and diisopropylethylamne (0.3 m-) were
added and the resulting m xture was stirred at roomtenperature for 15
mn. Purifica@ion 25 by HPLCS%hronat B ﬁﬁy usi ng Ycetonitril el water gave
the title d FeSs mg)Né\hi NVR DIVﬁ 6): 6/ ppm= 1.78 (m

2H), 3.27 2I 6. 03 (* 1H, 6.80 (s, 1H,
7.14 (s, 2H), .az G ﬂule) l(d°"§§b’%§? X"OH), 8.04 (t, 1 H),
8.11 (s, 1 HR' 9.78 (s, 1 H), R11 39 (¢ \A02®04/048343

PCT/ EP2003/ 013443 -77- Al

N-[3-[[(2R) - 2- Am no- 1- oxo- 3- Apropyl]an‘i noj - 5- [ [ 5- br ono- 4- ( pr op- 2-

ynyl oxy) pyri m di Aﬁ/l ] am no g ] pyrrolidine-1-carboxam de 5 4a)

Met hyl 3- am no- §;ﬂ@\beorm HWN(prop- 2-ynyl oxy) pyrimidin 2yl]am no] benzoate A
m xture of h-hriomm-2-cRl or (prop-2-ynyl oxy) pyri mdine (15 g), nethyl

3,5- diam nober%(pqlt@ (45 d goncentrated hydrochloric acid (15 nml) in

met hanol  (60GBh)eifigS Stir edXat 65C for 8 h. After concentration to half
the vol une water 10 was addBd and the precipitate collected by filtration.
The precipitate then was treated with sodi um hydroxi de solution (1 n) and
di chl or'8net hane. The or gani ¢ phase then was washed with water and bri ne,

dried (Na2SO4) and evaporated to

Scheme 2:

H

¢l N4 NH,
A - )
z 1. HN N x

| >
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H/LG HCI, H,0, MeOH, N)\N

1

| 2
R reflux &~ x /R
2. LiOH, MeOH,

THF, Et,0, reflux R’

<
I

15
X=0-6



dryness to give the title conpound (13.8 g). M.: 207.5-209 C 15 4b)

Met hyl 5-[[ 5-brono-4-(prop-2-ynyl oxy)pyrimdin-2-yl]am no]-3-[[(2R)-2-

[[ (1, 1- diwetbgoas3aexy) car bonyl ] am no] - 1- oxo- 3- phenyl pr epy/gpasisnojsbenzoat e
N- BOC- D- phenyl al anine (3.3 g), 1-hydroxy-1H benzotriazole hydrate(1.9 Q)
and 20 N-[3-(di net hyl am no) propyl ] - Metff’ﬁrl carbodiimd hydrochl oride (2.37
g) were stsephephd 3 DM (30 ml) for 30 m nutes. Then net hyl

3-am no-5-[[5-brono-4- (prop-2-ynyl oxy)pyrimdin-2-yl]am no] benzoate (3. 88
g) were added and the mxture stirred over night. Then ethyl acetate (500
m ) was added and the reaction m xture waghed subsequently W|th

hydr ochl ori gy&i d (&.NeHnYHF sat ur at NNQHCCBSS‘BL atiQn, . e ,Jmﬁ ne.

After dryingr{NaZSOJ) the organi c eva ora € due
subj ected to col um 'cm’ogr apey §I aceta8 i chl or otyet ha e
yield 5.36 g of theofnT¥e conpound. ESI -Ms: 624 and 626 (M+) 30 4c)

5-[[ 5- Br onp- 4- ( pr op- 2f-4r¥A oxy)pyrlmdln 2-yl'Jamno] -3-[[(2R)-2-[[ (1, 1-

di et hyl et hoxy) car bonyl ] am no] - 1- oxo- 3- phenyl propyl ] am no] benzoi c acid

Met hyl

5-[[5- brono- 4- (prop-2-ynyl oxy) pyrim din-2-ylJam no]-3-[[(2R)-2-[[(1, 1-

di nmet hyl et hoxy) car bonyl ] am no] - 1- oxo- 3- phenyl propyl ] am no] benzoate (1.0 g)
WO 2004/ 0488dBem@T4.EP2003/ 013443 -78 was stirred in a m xture of
tetrahydrofuran (20 m ), nmethanol (20 m)and sodium hydroxide solution (2
n, 20 mM) for 48 h. After evaporation water (50 m) was added to the
residue. On neutralisation with hydrochloric acid (1 n) @ precipitate
formed. The precipitate was subjected to chromat ograp nsilicagel 5
(hexanes/ et hyé acetate/nethanol) to yield the titl N nd (450 ng).
ESI - M5: 610 gbd 612 (Mt) 4d) 1, 15D net hyl et hoxy [('f)\

R -2-[[3-[[8Y Nom)4(per 2- oxy)pyrlmd|n2 NZ

yl ] am no] - 5- w n- 1- ¥ bony nd] phe 0 -2 oxo- 19 10
(phenyl net hyl RI]car banféfe 5-[[5- Brs?é% (pr op%{(}]’gxy%yrl rRe o
-2 y1 ] am nola- [[(2R) - 2- ([ (A% o -
di met hyl et hoxy) car bonyl ] ang Ao] - 1- oxo- 3- phenyl pr opylajam no] benzoi ¢ acid (200
ng), di phenyl phosphoryl a (0.75 m) and triethylam ne (067 m) were
refluxed in toluene (4§ or 1.5 h. Then pyrrolidine (026 mM) was added
and 1s the rﬁw?ref,mxed for additional 2 h. After cooling the reaction
m xture was ] IQJ'F'%d ethyl aszetate (50 m) and subsequently washed
with saturated’ “NaH L(uﬁ'i_@qa,{water and brine. After drying (Na2SO4) and
evaporation the R1 Ho s

4-AKT

10 Where R’ = C16Alkyl and PG = -NHCOOR®

Scheme 4A
A A
e ZF
N~ °N pyridine, RT NJ\N
S | + 0O _— S | O
X~R'—NH, R OJ\CI KKKX—R'—N—<
R1 5 R1 H Tor,
3-AKT 35-AKT

15
Where R’ = C44Alkyl



resi due was subjected to chromat ography on silica gel (hexanes/ethyl
acetate) to yield the title conpound (126 ng). 20 ESI-MS: 678 and 680 ( Mt)
4e) N-[ 3-Wwp(286)048348m no- 1- oxo- 3- phenyl propyl ] am no] - 5- [ [peThePoem4344pr op- 2-
ynyl oxy) pyri m di n-2-yl ] am no] phenyl ] pyrrol i di ne- 1- car boxam de

1,1-Dinethyl ethoxy [(1 -67-

R -2-[[3-] @'9&9:%04#' (prop-2-ynyl oxy) pyri mdi n-2yl ] am no] 25

5-T[ (pyrrol ek -yT) carbonyl ] am no] phenyl ] am no] - 2- oxo- 1( phenyl net hyl ) et hy
] carbamate (1Q5Ang) and sulfuric acid (0.5 m; 2 n) re& stirred in

di oxane (5 m) 5C for 3.5 h. After cooling and dil n with water
saturat ed 0%2 ol uti on was added and the resul tiﬂ pitate
collected by Tiltration yielding the title conpound {76 ng). 30 ESI-Ms:
578 and 580NFMK) WO 2004/ 048343 PCT/ E%@MfBEEB NPy AAA Synghesis of

[ 3-[[5-brombe 24[ [ 3-[ (1- pyr ol iK% g car boryr H{H\ 0
am no] phenM%ﬁF[ﬂ\”&yri m dewhEanm no]@tehyl | - car ba chBi‘cH‘eﬁ\ﬁf/)I ester
5 To a sol utiRh of R1 R5

N- (3- ((4- ((33aiTnopr opyl ) ani no) - 5- br ono- 2- pyri ni di nyl ) am ARAKT

phenyl ) -1-pyrrolidi necarboxam de (150 ng, 0.30 nmmol) in pyridine (5nL) was
added ethyl chloroformate (38.5 ng, 0.35 mmol) at OC under N2. The

resul ting PR Ki ne was stirred at OC for 1h and then was stirred
at room te%%?%mremdéﬂMi ght. The m xture was washed with water (3 x 50
mL). Then the io reaction m xture was concentrated. Purification by HPLC
chromat ography using acetonitrile/water gave the title conpound (10 ng).
"H NWVR (400 MHz, DMVMSO-d6): 6/ppm = 0.79(t, 3H), 1.38 (t, 2H), 1.48 (m 4H),
2.65 (m 2 ¢hemBUdm 4H), 3.19 (m 2H), 3.59 (m 2H), 6.78 (m 1H), 6.85
(m 15 2H), 7.57 (s, 1H), 7.82 (m 2H), 8.23 (m 1H), 10.08 (s, 1H A4B
Synthesis of N A[5-bronmo-4-[[3-[(propyl sul fonyl )am nolpsopyl ] am no] - 2-
pyrim di nyl]am iu= enyl ] - 1- pyrrol i di necar boxam de 20 : |_§0I ution of

N- (3- ((4- ((33pme6pr dpyl ) ani no) - 5- br ono- 2- pyri ni di ny|, ) @riz0) 2
phenyl ) - 1- pyr/]r\ol i di necar boxam de (150 ng, 0.30 mmol) g’\n di chl or onet hane
(4m) was addeth DI EA (0.16 ni, 0.92 nrEA, Ghal,BNAP N A ngy, O. 013 mmol ) at
0C, then a sg@lbtjon of 1-psoparasgkbonyt—chioride ( 0. 36 ) in 25
di chl or onet hahe {5R)Nfvas added. The resulting reactibn %‘?t‘lﬁ‘(e was stirred
at 0C for 1HR%nd at room tenperature overnight. The Ff*bac%,’gq, m ﬁnﬁﬁe was
concentrated3-Ari ficati on by HPLC using acetonitril e/ water Pé;ave the title

10 Where R’ = CyAlkyl

Scheme 4D
A A
3 3
NZ }\1 DIEA, DMF, RT NJ\N S
—N=C— —_— I
S)\X—R'—NHZ + R5-N=C=$ KKKX—R“N—«
R1 R1 H N—R5
3-AKT 38-AKT H

15 Where R’ = Cy3Alkyl



compound (67nmg). 30 'H NWR (400 MHz, DMSO: 6/ppm = 0.82 (t, 3H), 1.61 (m
2H), 1.76 (m 2H), 1.79 (m 4H), 2.80 (m 2H), 2.90 (m 2H), 3.31 (m 4H),
3.51 (m Wwo2004048R3(m 1 H), 7.18 (m 2H), 7.89 (s, 1 B 2dbo{sa3 2H),
8.50 (m 1 H, 10.31 (s, 1 H WD 2004/048343 PCT/ EP2003/ 013443 -80- A4C
Synt hesi s of N [ 3 [[5-bronp-4-[[3-[[ (pkégyl am no) car bonyl ] ami no]

propyl ] am noL | m di nyl ] am no] phenyl ] -1-pyrrolidi necarboxamide 5 To a
suspensi on Sghe ((4 ((3-am nopropyl ) am no) - 5- br ono- 2- pyri m di nyl)

am no) phenyl ) - 1- xrrol i di necar boxam de (100 ng, 0.2 mmol)aand D EA (0. 14nL,
0.8mml) in 1,4-&oxane (5m) was added phenyl isocyan 435 ng, 0.3mmmol).
The resul ting soiffion was stirred overnight and cong ed. The crude
residue io s directly purified by prep HPLC usi ngH cetonitri I e/water to

give the tif conpound (68 00) . ' HpidRpORT MHz, de), m=1.71
(m 2H), 11841(m 4H), 3,09 H, 3-36>m 4H),l3.48 (m 2 ., 6.21 (t,
1 H), 6.83 X-F)~NH, 06 @1 ST, 7.1046m  is 4H)) 7X38 (M . 7.84

(br s, 1 H, R‘7 92 (s, 1H) 8.16 (s, 2H), 8.47 (s, 1H)?1 9.71 (sS—iRH—I) A4D
Synt hesi s ofs At 3- [[5-brono-4-[[3-[[(ethylanino)thi oxomefPTam no] 20
propyl ] am no] - 2- pyri m di nyl ] am no] phenyl ] - 1- pyrrol i di necar boxam de A

sol uti on oWhereR' (H G+-6AByam nopr opyl ) am no) - 5- br ono- 2- pyri m di nyl)

am no) phenyl ) - 1- pyrrol i di necar boxam de (100 ng, 0.20 mmol) and DMF (5 i)
was treated with DIEA (0.1 m, 0.6 mml, 3eq) and ethylthioisocyanate (15
g, 25 0. 14cHeRe 4P- © €d). The resulting mxture was stirred at RT for 2hr.
Then the crude mxture was purified by HPLC using acetonitrile/water to
afford the titlegAconpound (82 ng). 1H NVR (400 MHz, DMBQ'd6): 6/ ppm = 1.02
(t, 3H, 1.74 gH), 1.82 (m 4H), 30 3.30-3.48(m B 7.04-7.16 (m
3H), 7.37 (pN ; 7.88 (s, 1 H, 808 (m 2H. WA 618343

PCT/ EP2003/ 013443 -81- A4E Synt hesi g, j\ DMAP. RT

[ 3-[[5-bronmg= [[3[(1 pyrrol | car onylgamno] enI

am no] - 4- py%ﬂ\dl n L m nej pr g‘% car ioic ac @r 5 A
sol ution of 4- ?(3 apGRApPT wpyl )a ?—5 br ono- 1pyr| m i ny am no)
phenyl ) - 1- pny‘oI i di necar boxani de (150 ngy, 0.30 nmol) DMiog\JkTS 2 and

Where R’ = C1sAlkyl and PG = -NHCOOR®

10 Schemeb

H
N.__NR.R,
1. THF, RT W(])/
N=C=0 + HNR8R9 —_—
ON 2. H,, PdiC, MeOH H2N
6-AKT

Where R® and R? are as described in the claims.

15 Scheme 6
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di chl oronet hane (5 nL.) was treated wwth DIEA (0.2 niL, 1.15 mvol, 4 eq.) and
the was treated dropwi se wwth a solution of ethyl chlorothioformate (41 ng,
0. 33 mmoWo 2004lg343and di chl oronet hane (1 nlL). The resulpCirEP200301308 Was
stirred at ioit. for 30 mns. Then the reaction mxture was diluted with
di chl or onet hane (30 m.),washed with wa68 (3 x 20 nmL) and concentr at ed.
The crude e hr gmat ogr aphy on Si Q2 usi ng et hyl

acet at e/ ne'?k@%%lc& ?’% (ﬁfbtelqeg ttt?%({:fqlrg corrpound (112 ng). 15 "H NMR (400
MHz, DMSO d6): 6/ppm— 1.14 (t, 3H), 1.68 (m 2H), 1.82 (m 4H), 2.74 (q,
2H), 3.13 (m 2H), 3.35 (m 4H), 3.42 (m 2H), 6.89 (t, 1H, 6.94 (d, 1
H, 7.05 ( Ch?"Hf’ 7.23 (d, 2H), 7.86 (s, 1 H, 7.95 (m 2H), 8.12 (t, 1
H, 9.06 (s, 1H) 20 A4F Synthesis of

N-[3-[[4-[[3- [ nosulfnyl)am prppy ] ami Ao NﬂromJENHC' acetone
pyri m di nyl ] ey wl@ydsr car

Chloro[[(1,1- Ril et hylo gxy) car bonyl ] amo foma]e di oxud;&;, ragsvepriepar ed by
25 addi ng chl og.ggul fonyl isocyanate (32 ng, 0.23 mmol, 1.0 eq.) to a cooled
solution of tent-butyl alcohol (17 ng, 0.23 mmol, 1. Oeq.) and

di chl or onet hane @ ,ﬁL) in an ice-water bath. The resulting m xture was
stirred at 0 2-3hr. The solution was then treated with a sol ution
of N-(3-((4 aﬁﬁ eyt opy| ) am no) - 5- br ono- 2- pyri m di nyl ) am no) phenyl ) -1
30 pyrrolid necar b®xam de (100 ng, 0.20 mmol, leq.) and dichl oronet hane (5
m). DMAP (20 ng, 0.16 mmol) was then added followed by the dropw se
addition of DIEA (0.1 nL, 0.57 mmol ). The m xture was stirred at RT for
over ni ght . Where Reiadtydoogen at me¢hyhas concentrated in vacuo. The residue was
di ssol ved in TFA WD 2004/ 048343 PCT/ EP2003/ 013443 -82 (2 nmL), and purified
by HPLC using acetonitrile/water to afford the title conmpound (30 ng). 1H
NMR (400 M%he%@d&: 6/ppm=1.76 (m 2H), 1.82 (m 4H), 2.92 (m 5
2H), 3.36 (m 4 3.45 (m 2H), 6.48 (s, 2H), 7.04 (d, 1 H), 7.14 (t, 1

H, 7.21 (d, 2H, 7.82 (s, 4 H), 8.05 (m 2H). A5 N (3-aarnophenyl)-urea
(A5) 10 Ammnis bub to a sol umean of 3- nltrp@ph i sdlcyanat e
(1.5 g, 9 Y rﬁm')r t s. The—teactiom m xtureéywas thenRS
concentrat ed 'find t he lting yellow solid was washed with ether (200

m-) to afford f¥ak3- nltrophenyl) urea (1.35 g, 7.5 mmol ). 13-AKT

10
Where R® is as described in the claims and PG = -NHCOOR®

Scheme 9
Cl
T B
LiAIH,, THF o MeCN, Et,N NSy
R—CN ——— > 1 NN ————— |
R NH, * l/ k%\ A~
16-AKT 17-AKT H)\C' N R
Br Br
17-AKT

15 Where R’ is Cy6Aklylaryl or C16Alkylheteroaryl.

Scheme 10
CsCO,, DMF,
heat R8
PG.
PG\N—R-R" + HNRR, — > N—R'-N
H H R9
19-AKT 20-AKT

Where R’ is Cy6Alkyl, R” is halogen, R® and R® are as described in the claims
20 and PG = -NHCOOR®.



is Asolution of N-(3-nitrophenyl)-urea (1.0 g, 5.5 mml) and net hanol (40
m) was treated with 10% Pd/ C (250 ng) and pl aced under H2 (45 psi) for 2
h. The mwetuim4sms then filtered through celite and corcemre@Besud afford
N- (3- am nophenyl)-urea (828 ng, 5.5 mmol). 20 1H NWVR (400 WHz, DMSO):

6/ ppm = 4.90 (s, 2H), 5.66 (s, 2H), 6.080-(dm J =8 Hz, 1 H, 6.43 (dm J
=8Hz, 1 H, 6.70 (t, J =1.6 Hz, 1 H, 6.80 (t, J =8 H, 1 H, 8.13 (s,
1 H. A6 25 (3-am nophenyl)-2-(4-norpholinyl)-carbamc acid ethyl ester
6a) 2-(4- WQEHQI‘HJ fw!)-(3-nitrophenyl)-carbanm c acid ethyl ester A solution
of 3-nitrophenyl 1socyanate (0.5 g, 3.0 mmol) and 4-(2-

am noet hyl ) nmrpholine (0.5 mL, 3.8 mml, 1.8 equiv.) in tetra (o¥ of ur an
(20mL) 30 wks stirred for 3 hMeFNe&EtNeact jjomym xt ure was con ated and
purified by cljroma BRSO —ustbg h%g@//@t}h)d\ acet gj g~ te”afford

2- (4- mor phobyyky) - (3-nig rophenyl ) - car bani ¢ adid ¥t h§® estér%%(r 5 g). WO
2004/ 048343 LT/ EP20035QkB443 -83 'H NMR (R100 ML, CDCl 3): g'i)m = 2.52
(m 4H, 2.58 (m 2H), 3.39 (m 2H), 3.76 (m214kK)y, 5.35 (br s, 1 H, 7.43
(t, L H, 7.87 (m 2H), 8.20 (m 1 H) 6b)

(3-am nophenyl ) - 2- (4- nor phg| Anyl ) - carbam c acid ethyl ester 5 AAsolution of
2- (4-nmor phol i nyl)-(3-ni @i‘ yl )-carbam c acid ethyl ester @ (?g 1.7
mol ) and met hanol (50 was treated with 10% Pd/ C (150 Qg2 pl aced
under H2 (58CpPd0) for . The m xture was tmamufoigA ered through celite and
concent r at ebtlegh redlff or dNTHE titl e conpommmir( 326—rg)—>10 ' HI'NVR (400R&/Hz,
CDCI 3): 6/ ppm = 252 (M _AH).R.2088 (m 2H), 3.52 (br s, 2 N3R' N(I;bg 4H) ,
4.31 (m 2H), 6.39 (m JR1H)H 6158 (m 1 H), 6.68 (br s, 1 ,H6.O (br s,
1H, 709 (m 1 H. A7 15 3-$B-Arri nophenyl ) - 2, 4-i m dazol i"di nedi one 7a)

[ [ (3-nitrophenyl)am no] car B&A1 ] anmi noacetic acid nmethyl ester?fTa
suspensi on of 3-nitrophenyl isocyanate (10 g, 61 nmmol) and gl yci ne net hyl
ester hydrochloride (8.4 g, 67 mol, 1.1 equiv.) in dichloronethane (250
m-) was 2QnaddrdistCigtikyl ATBIRY K ark, as’desaried ih. theadaims AndP® =R° The
resulting solution was stirred at roomtenperature overnight. The resulting
dar k br own asalascribed imthe ¢aim@entrated and triturated in water to give a

| i ght yell ow suspension. The suspension was filtered and the filter cake
was washed with water and air-dried to give

[[[(3-nitrcdramyé nam noj car bonyl ] am noacetic acid nmethyl ester (15 g) in

25 quantitative yield.

A A
/@B [ érB
*ﬂ“\ snCl, Fﬁ"\
NN ' > N =N
'\’/\N,R NO, ‘\%\N,R' NH,
S Rt
25-AKT 26-AKT

10
Where R’ is Cy1.6Alkyl; and R', A and B are as described in the claims.

15



"H NVR (400 MHz, DMSO-d6): 6/ppm= 3.64 (s, 3H), 3.89 (d, 2H), 6.67 (t,
1H, 7.52 (t, 1 H, 7.68 (dd, 1 H), 7.76 (dd, 1 H), 851 (s, 1 H, 9.38
(br s, 1 Wwi.2000480064/ 048343 PCT/ EP2003/ 013443 -84 7b) PCT/EP2003/013443
3-(3-Nitrophenyl)-2,4-imdazolidi nedi one A suspension of
[[[(3-nitrophenyl)an no] carbonyl]ani noadétic acid methyl ester (6.9 g, 27
nmmol) in 6 cjlueqﬁgqg hydrochl oride solution (40 m-) and acetone (20 nl)
was stirre fT'ux overnight. The resulting solution was cooled and 5
concentrated. The resulting yell ow sh suspension was filtered and the
filter cake was washed with water (50 nlL), aqueous sodi um bi carbonate
solution (50 nL), Aand air-dried to afford theAtitle conpound (4.4 g). 'H
NVR (400 MHz, d6é): 6/ppm= 4.09 (s, 2Ky, &7.78 (t, 1 H, 7.89 (dd, 1
H, io 8.23 A, 831(d 1H), 8.49 sBH1H). 7c¢)
3- (3- Ami nop -2,4-imda d| nedi ondiNA sBl uti on of

EJQ ) -2, 4- |mda§§l

3-(3-ni trop %edl 0851&4 4 g, 20 nmmmol ) and net hanol
(100 ni) vva treat %d with 10% Pd/ 19) Nand pI aced under H2 (40 15 psi)
for 2 h. The NRLS NatﬁéiaCfﬂlTIHFer ed ghRcgriter and concentrated to
afford the ti IeHcorrpound (3.8 0). 'HN (460 VHz, DMSO de): 6/ppm = 4.02
(s, 2H), 5.23 (br26$3«KT2H) 6.39 (d, 1 6.47,k$. 1 H, 6.54 (d, 1 H),

7.06 (t, 1 H, 819 (br s, 1 H). 20A8

D-[ 2- [ (3- Ami nophenyl ) ani no] - 2- oxo- 1- ( phenyl et hyl ) et hyl ] - car bam' c acid
tert-butyl ester 25 A solution of 1,3-phenylenediamne (1 10 mol , 2
equi v.) sandMRereR is @ubﬁlkybaﬁ@cﬁ]yﬁDW'QH[#M/T'&Q@W"R@QWHWO@(@Y&l?@é’l‘ﬁl fh @8dest er
(1.8 g, 5 nitrile (40 nL) was stirred overnight.
The reacti (;r%rglr %deggHﬂ)é{d nc{ohn%c‘g%ﬁé;t ed and purified by chronmat ography
(Si02) u5| ng dichl oronet hane/ net hanol to afford the title conpound (1.2
g). 30 "H NWR (400 MHz, CDCI3): 6/ppm=1.43 (s, 9H), 3.14 (m 2H), 3.71
(br s, 2H),Schemg t4br s, 1H), 5.21 (br s, 1H), 6.43 (m 1H), 6.53 (br s,
1H), 704(m 2H), 7.29 (m 5H), 7.74 (br s, 1 H. WD 2004/048343

PCT/ EP2003/ 013443 -85- A9 5 -bro mo-2 -c h lfAor o-N[2-(4-f'hM=@zo | y
) ethyIl] -4-py r i mi di nami neSE@leAlumnu i de (95%
(1.1 g, 27. Sihnol) was suspended i ncidry, THEy ’ H)N\
NN N MeCN, reflux *
I ]y + /@NHZ NN N NN N
P | [ >+ [ D
R1 29.AKT r1 P H rRi M
30-AKT 31-AKT
10
Where R' and A are as described in the claims.
Scheme 15
o o) Q )OL
>LNH M m /@N»\N R5
N HATU, DIEA, N)) N >f‘
HN )H o DMF HN " Y
A 0 « M N)*N ©o NN 0
i Rs” o e UL e L
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Rt 1 ri HH R1
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Where R’ is C1.6Alkyl and R’ and R® are as described in the claims.



(20 nL) and cooled with an ice-water bath. A solution of

1, 3-thiazol -4-acetonitrile (1.0 g, 8.06 mol) in THE (10 m -) was added

dr opwi se.woheowm@subti ng m xture was stirred at room t erpeEebas@13a¥Er Ni ght .
To the reaction m xture was added water (1 nmL), 15% NaOH (1 ni) foll owed
by water (3 m_) The precipitate Jo inef2ranic solid was filtered, then
washed wi tE acetate (100 nL). The conbi ned organic phase was dried
(Na2SO4) akda E%ntrate in vacuo to afford 4-thiazol eethanami ne as a
brown oil (400 nmg, 3.12 mmol ). The oil (400 ng, 3.12 mvol) was dissol ved
in CH3CN (10 nL), treated with Et3N (0.7 nL, 97.5 mmol) and cooled with an
i ce-wat er Bat$ynthedis ofGomppusidshl or opyri mi dine (800 ng, 3.51 is mmol) was
then added. The resulting m xture was stirred at roomtenperature
overnight. The mi xture was dried in vacuo, then purified by chromatograpy
(Si @2) susirpg k@% et fanpReetie beenf konthebiredt iacbendimpnpoting 4B ny)
1H NWVR (400 MHz, Ppm-313(t 2H), 3.86 (m 2H), 6.74(t, 1H),
20 7.11(s, nﬂerlﬂpneesmlaemesl Hy, 8.83(s, 1 H A1l0

[ 3-(2-thiazol yl am no) propyl]-carbamc acid 1, 1-di nethyl ethyl ester 25 To a
sol ution of (3-bronopropyl)-carbamc acid 1, 1-dinethylethyl ester (1.2 g,
5.0 mml) pggnd 2-am not hiazole (1.0 g, 10 nmmol, 2 equiv.) in DVMF 20 ()
was added Cs2C3 (2.5 g, 7.7 mmol, 1.5 equiv.). The resulting m xture was
heated at 85 C under N2 overnight. The reaction mxture was diluted with

m)” g obdl Fére%%%-@g-bm@azoﬂ#“xheﬁb%g%i&(@ﬂgﬁ‘ié%-@%%b@ﬁ ' vacuo
to_ afford L r“qfa,ﬁ@oduct was pu_rlfl ed by chronat ography (Si 02)
usi ng hexaﬁmewty etate to afford the title conmpound as a light yellow

solid (300 ng). V\D 2004/ 048343 PCT/ EP2003/ 013443 -86 'H NVR (400 MHz,

DVBO- d6): 6 1 6 2 2.95 2H), 314 2H) ,
6.57 (d? 1{ﬁ5%n%"§§°%74(‘ﬁ‘3\16%%83’§'§“?54m o 7.46 (Em 1 L)D Al 5(m K
N-[3-[[5-br W@bﬁ‘o.ﬁwbér&m‘s@ P()Mé}@ydeweaﬁéw agyed AT thgtaniline (60 mL) and
pyri m di nyl ] am no] pheny lrliﬁ rrolidi necar boxam de

S) IN— %5| 1i3r omhozph{)@l [qhde r(d[ZDcmhM and g@ﬁg|n)laﬁwelo\]vaﬁérrﬂ}luga%h§%] F\R -59?11 m i
, i ne
(1 0"y wtuails werd gt ed By uigialibh e tes R poied i g U AP BN (e

triethyl amrﬁ&tdr@ éit?adtéd Wit ety téd-’lbutﬂqather) decbhmeﬂ /éixeraﬁtsBuvdeI
(0.8 g, 4.4 mol, 1 equiv.). After renpving cool n the fthctlon

m xture wasvashed wih é?[ln{éodﬁedéhlﬁe‘@@vhﬂ'éd BUEW @Iﬁ‘?UQhI'F?@" é%{%tf latign Af DG e
was concent g%rﬂuctg;gvén?e Li6S LM oNREE3 4. M -) was added.

20
"H NMR (300 MHz, CDCly): 8/ppm = 8.69 (s, 1H).

1b) 5-Bromo-4-(2-(1H-imidazol-4-yl)-ethylamino)-2-chloro-pyrimidine

To a solution of 5-bromo-2,4-dichloropyrimidine (4.56 g) and triethylamine
25  (3mL) in acetonitrile (20 mL) 2-(1H-imidazol-4-yl)-ethylamine (2.45g) was

added portionwise at 0 °C, and the suspension stirred at room temperature

overnight. The reaction mixture was partitioned between ethyl acetate and brine,

the aqueous phase extracted with additional ethyl acetate, the combined

organic phases dried (Na,SO,) and evaporated, which gave, after chromato-

30  graphy on silica using dichloromethane/methanol, the title compound (4.41 g).

"H NMR (300 MHz, CD;0D): &/ppm = 2.91 (t, 2H, J=7 Hz), 3.73 (t, 2H, J=7 Hz),
6.87 (s, 1H), 7.61 (s, 1H), 8.11 (s, 1H).



1s The precipitate was col |l ected, washed wth water and ether to afford

N- (5-brono- 2-chloro-4-py(mdinyl)-11-alanine 1,1-dinethylethyl ester (0.52

g). To a wol2uddass4ef N-(5-bronp-2-chl oro-4-pyrim di nyl) poTaipasuznes443
1,1-dinmethylethyl ester (348 ng, 1.2 mml, 1 equiv.) in acetonitrile (10
nm.) was added water (1.0 20 nL), 4.OM-H& in dioxane (1.0 ni-) and

N- ( 3-am nophenyl )-1 pyrrolidi necarboxam de (520 ng, 2.5 mmol, 2.1 equiv.).

The resulting m xture was stirred at 80 C overnight- The white suspension

was filterdd) 4-Rymalidind] -yhmethyqeianylamine to afford the title conpound
500 .25 "H NWR (400 NHz, DVSO) : 6/ppm = 2.15 (t. 4H), 2.79 (t, 2H),

5755 (L) afip, AaSHPCRSON ) Sose RykriderJ60%, T s, 220 FQ)' i A6 o5 k)

8.80 (t, 1 wE / P 4 = 1 b)
N [3- [ [5- bPoralgfe R0 o vl o 8 ciehend Bt e r s 020 15 setuiaf oy

am no] phenprdmameghiyl-adi-nittortesreebex giiddeg) Tin aHiol B8 ir) afdded and  stirred

N-[ 5- brono-2-J] 3- - pyrraolidinyl carbonyl)am no] pheny] ] am no] - 4-

pyEi mi di nypye%aﬁl[ éﬁ]e%e?%w mﬁls GPQBCW%%M'W WatRE aish exiracigds withq ethy!

O (7-aza 5 t i P\ , (N, h M, s

he§<afl uor oSEgsp at{h'ga%@?gk”ghés%'dyih‘n%efﬁ%??ﬁ gjq%\%é\rﬁcﬁ?afegll %%%p §€§/Fetaﬁ$|’am ne
(0.46 nl, zhemategrapghydoeggiliea lusingaichioromdthane’metB2naty,1-@-bifrorvenizyl)l. 2
equiv.). The result] mxture was stirred at roomtenperature for 20m n.
Purificati BM"BﬁdS'PPIg@l@mgdrrat ography using acetonitrile/water gave the
title gpnpound (40ng). Jo 'H NWR (400 MHz, DMSO-d6): b/ppm = 0.50 (t, 3H),
1.07 (m 2H), 1.54 (t, 4H), 2.16 (t, 2H), 2.70 (m 2H), 3.08 (t, 4H), 3.45
(m 2H), 6.HONMR (300-MHz.QRCLK):, d/ppH) = 1.34 G, (4H), 2.9 (M7 468, 857 (s,1AH), 7. 69

M2 N s (a2 abnaR dRBE. S o b pyri i )

am no) phenyl ) - 1-pyrrolidi necarboxam de (ZK 822797126- AKT) (SY) 20
N (3-((5-brono- 4&&_((3- ni trophenyl ) net hyl ) am no) - 2- pyri m di nyl ) am no) phenyl )
-1- pyrrol i@ aselriepxefn] -¢&iteBbAYZYIDPYSehtng (W3S @)iipsethaedl (66 mb) tiadhr (5

mL | . 1 , i L hlorid i hydr at 1.0 4.44
m"rz)l ) a\r}]vgseEQ%’&'gg?g#ﬁé%}és@%}] gwégwe@n&gg?%@é?ggéﬁ tgleef %?)Kﬁ'lngr (Tﬂﬁtr“gé The
reacti on mrefluxed fon@s. dielica@tion infixierd Wasgsstindried BOVEER) ethyhgdbtarshed Wit h
4N NaCH (60 mL) and 25 brine (80 nL). The organi c phase was dried over

Na2SO4, t héatwraledergyaausdsodium, hicarpanatespbiion: tee @aueeds chaseuedrackss ny) .
1H NVR (40Qi 4 i RPN adt@BMe LohBide® offdhic phaded Bied a,dod akd'

evaporated, which gave, after chromatography on silica using

20  dichloromethane/methanol, the title compound (432 mg).

'"H NMR (300 MHz, CD30OD): d/ppm = 1.85 (m, 4H), 2.65 (m, 4H), 3.61 (s, 2H),
6.72 (d, 2H, J=9 Hz), 7.11 (d, 2H, J=9 Hz).

25 1d) 5-Bromo-4-(2-(1H-imidazol-4-yl)-ethylamino)-2-(4-pyrrolidin-1-ylmethyl-
phenylamino)-pyrimidine
A mixture of 5-bromo-4-(2-(1H-imidazol-4-yl)-ethylamino)-2-chloro-pyrimidine
(60 mg), 4-pyrrolidin-1-yimethyl-phenylamine (35 mg) and hydrochloric acid
(37% in water, 40 pL) in methanol (2 mL) was refluxed overnight. The reaction

30 mixture was partitioned between ethyl acetate and saturated aqueous sodium
bicarbonate solution, the organic phase dried (Na,SO,4) and evaporated, which
gave, after chromatography on silica using dichloromethane/methanol, the title

compound (4 mg).



2H), 4.93 (s, 2H), 6.35 (d, 1H), 6.44 (m 2H), 6.88-7.00 (m 3H), 7.19 (d,
1H, 30 7.34 (t, 1 H, 7.72 (s, 1 H, 7.92 (s, 1 H, 7.97 (s, 1 H, 9.05
(s, 1 H wo0200s8048343 PCT/ EP2003/ 013443 -88- Al3 PCT/EP2003/013443
N-[3-[[5-bronmo-4-[[3-[(3-th ienyl nethyl)am no]propyl]am noj-2-

pyri m di nyl ] am no] phenyl ] - 1-pyrrolidi netsr boxam de 5 To a solution of
N-(3-((4-((3-am nopropyl)am no)-5-brono-2-pyrimdinyl)

am no) phenyl ) - 1- pyrrol i di necarboxam de (1.0 g, 1.97 mmol) in THE (30 nl)
was added‘#NMRg@b@ﬂﬂ@ﬁr @Ds@mbefwkﬁn(i%gmn 111—643@‘20&; 20, 3= qH)V 3)31

triethylam ne equi v) and s

triacet oxyb‘OréHydii |78e(t ZHBS 7@12 34;@9 (ﬂnﬂH) 7.6 éiqu‘l"\i) )7 4G1Kd, 2dsJrPibg,

m xture wa t t erature under N2. The reaction
was quenchzg%bgJ 2&‘?&&3@#?& F#?bﬁr @g:@)oﬁﬂ)e (30 nmL) and was extracted
with ethyl acetate (3 x 30 mL). The reaction m xture was concentrated.

Purification by HPLC chromat ography using acetonitrile/water gave t he
title conpBédnd (310 ng). is 'H NWR (400 MHz, DVBO): b/ ppm = 1.81 t, H),

R e T
(s, 1|—6 Byfimiline 1 H, 8.82 (s, 2H), 10.48 (s, 1 H Al4 20
N2- (3-ami no-5-(trifluoronethyl)phenyl)-5-bronp-N-(2-(1Him dazol -

yl)ethyl)-2,4-pyrim di nedi am ne and N-(3- ((5 br ono- 4- (( 2- (1H—|mdazol- -

| ) et hyl fl t hyl ) ph |
gt %:nl ﬁ? 21:2]?82 éd%oao é&éﬁ%‘r?é ﬁ%l Byé' i 'ﬂeuugi ggt hgl g plegydl) ani nobenzene
(105 ng, OT§ mhuordm& nﬁf&%dﬂ ézs B) a)r«eréJméquehﬁaﬂylchddéd MW|@g§A1\amM@rl de

(4. OM i n di oxane, and wat er

5- br oro- 2- 624 9) @nmblzos(pmrylmrd@rzdﬂ (94 gyl and hm]mmttpgerwm dﬁﬂ\l@(e(dlﬁll #®h.0.5

I, 1 . Th t t
asul i ng. (HIET kool EF dhe Btstieh el s 8 ErheldSElbed gy 0Fin
concentr at gdd Hracted dath’ gt ethas THE combshddy org%lrﬁc bé@W&@ﬁﬁ@bNedJSl ng
acetonitrile/water to afford the title conpounds,

ani no- 95 ( t with| ssiusied lRgueeks spdjung qarwtﬁpqozquwnm\ﬁa@m dried, (Na:$s) - 2, 4-
pyrim di neghggﬁlﬁ%éo&t%g gﬁﬁ)g/)al\l'ogg’néét oP{i%r%th (%tﬁlé%ﬁ rBf%éoJesAdL}éoat

2004/ 04834

yl ) et hyl ) anpooI: 2ndB60 16 G00Yhbadave) the-titler ddrhpouras.8yy)) phenyl ) - et hani m dam
ide (22 ng). N2-(3-am
no-5-(trifluoronethyl)phenyl)-5-brono-N(2-(1Him dazol -

'H NMR (300 MHz, CDCls): 8/ppm = 8.83 (s, 1H).
20
2b) 2-Chloro-4-(prop-2-ynylamino)-5-trifluoromethyl-pyrimidine
To a solution of 2,4-dichloro-5-trifluoromethyl-pyrimidine (3.47 g) in acetonitrile
(16 mL) a solution of propargylamine (1.76 g) in acetonitrile (16 mL) was added
dropwise at 0 °C, the mixture warmed to r.t. and stirred at r.t. for 48 h. The
25  suspension was diluted with ethyl acetate, washed with brine, dried (Na,SO,),
and evaporated. Purification by flash chromatography on silica using

hexane/methyl tert-butyl ether gave the title compound (1.97 g).

"H NMR (400 MHz, CDCly): 8/ppm = 2.34 (t, 1H, J=1.5Hz), 4.37 (dd, 2H,
30 J=1.5/5Hz), 5.53 (brs, 1H), 8.33 (s, 1H).



5 yl)ethyl)-2,4-pyrimdinediam ne: 1H NVR (400 MHz, DMSO d6): 6/ppm = 2.96
(t, 2H, 3.64 (t, 2H), 6.42 (s, 1 H, 7.01 (s, 1 H, 7.24 (br t, 1 H), 7.44
(d, 2H), W0Q604/0483431 H), 8.97 (s, 1 H), 9.39 (s, 1 H). PCT/EP2003/013443
N-(3-((5-brono-4-((2-(1H i m dazol -4-yl)ethyl)am no)-2-pyrimd

i nyl )am no) - 5 1o (trifluoronethyl)phenyb)-ethani mdamde: 'H NVR (400 MHz,

752 (m 1) P hipematiy): E%enéawnSM% ZyylahipofE: g 35 (o 11 |
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I m dazoki d' Qﬁl&y bg@wa ift- \pé{t(ek 9 rpu JRFHARARELEYINL) 298 RfitxedOfor

t hi azolidin car oxam sol uti1'on
3-[3-[[4-] (13h anhe opactipn jraxturevas- tarttioned between ethyl acetate and saturated
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concentr at ednanqes rﬁE?l’W@@ SRS lthfurh OhyRBRide BIBE0dingPtdid ftiss matule. wake
crude residue was triturated in water to give a suspension. The suspenS| on

was filter geflaxed tfheam tafter cakiehwiiswaaspeditipned befweep gyl Acetatei apd(ca.

8 g). The SO|Id urifie t u

acet oni t ri IBNY&E eWoﬁgdkuﬁ%F&#%b@n%gén%gE% S, ?TI}?) éﬂ%" [rog\ageovr}/gsz [[3
WO 2004/ 04%%cwm%ﬂﬁtwlb3h¥l S6etate, the combined organic phases dried

(2, 5-di oxo-1-i m dazol i di nyl )E)heny ]am noj - 4- pyri m di nyl | am no] pr opyJSI]r]éZ-oxo

- 4- t hi Bzol (Neh sk Bibdxavia hgaye, after chromatography on “silica’ u

(4R - N-[ 3- [({%\gfozé%h%a[el “ﬁgﬂ"‘ﬁiﬁe %oﬁrﬁod'ﬁb (1309g); 4-th iazol idinyl]ca

rbo nyl]-1
pyri m di nyl ] am no] propyl ] - 2 0X0-4-thi azolidi necar boxam de (72 ng). 5

N-[3-[[5-b 2- 5-d 1- d lid h
byt it i nyl FRNMIB (BP0 MHE. SDo) 4DPRITH A 58 thethh Bea Ml 07 onRH) (438
M—Iz DVSO 7. 1 1 3.42
3. 64 ?@) 2TSIJI‘)Q?®H6&7§9 d;]I-?I)}-?ITD_’EBZQ ) A,édr{q-l)zzw Gj—égl'??d(ml H)H) 7.01 (gm 1
H),75§b(d|o H, 7.72 (s, 1 H), 781(brs H, 816 (m 2H), 829
(s, 1 H, 834 (s, 1L H, 9.99
A3 o
N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-

pyrimidinyl)amino)propyl)-1H-pyrrole-2-carboxamide

25 3a) (3-((5-bromo-2-chloro-4-pyrimidinyl)amino)propyl)-carbamic acid tert-
butyl ester
To a solution of 5-bromo-2,4-dichloro-pyrimidine (1.4 g) in acetonitrile (10 mL) at
0 °C was added triethylamine (0.94 mL) and 3-aminopropylcarbamic acid-1,1-
dimethylethyl ester (1.0 g). After removing the cooling bath the reaction mixture
30  was stirred overnight at room temperature. The reaction mixture was concentrated
and to the residue water (20 mL) was added. The precipitate was collected,

washed with water and ether to afford the title compound (1.8 g).



(br s, 1 H. (4R-N[3-[[5-bronmp-2-[[3-][2, 5-di oxo-3-[[ (4R) - 2-0x0-4-thi azol
I di nyl Jcarbonyl]- 1-im

i dazol i diwpl2ppidasza] am no] - 4- pyri m di nyl ] am no] propyl | - 2comp26b3H53443

t hi azol i di necar boxam de: 1H NWVR (400 MHz, DVBSO-d6): o/ppm= 1.64 (m 2H),
3.12 (m 2H), 3,38 (m 4H), 3.79 (m 2Hy6-4.02 (s, 2H), 5.04 (d, 2H) 5.12

(020 SrdivRaod iy, ByiSaldey dipblly = 558! B Bl g5 (P P O

WO 2004/ 04& 33 B@THEIQ}()O@[W?MQ) 7-@4@ $pi)egngzj(§ HHP C NHz NH2 N A N/
HOBI f EDC R + A HC | MeOH + O DVF A ~X.R2 HHO-R5 HVV. R1 NH2 N N
NN ~XRR 2R RL RL Were R, R and R5 are as described in the clains.

5 Schenme 1 / NH / NR Ns A THF HN HN +
5, 2o L e hing eV R s hebria 2 i RRRBYT S TN -
as descgi b%nkgnégmf‘g,l,@mme hgdﬁb@ﬂbﬁﬂ@ 18 0 CO2ZHOH NN _~//y~-GZR1
HCl / MeCH A/ . NaOH HN + CICO2Et NaBHa HN X T R7 NHs I N
INNI N A% amolm,lomf 4 amlnobenzenesulfonamlde (190 mg) in acetonitrile (20 mL),
hydrochloric acid solution (4M in dioxane, 0.3 mL) and water (0.3 mL) was added
(3-((5-bromo-2-chloro-4-pyrimidinyl)amino)propyl)-carbamic acid-1,1-dimethylethyl
ester (360 mg). The resulting mixture was refluxed overnight. The precipitate was
10 collected and washed with acetonitrile and methanol to afford the title compound

(320 mg).

'H NMR (400 MHz, DMSO-ds): 8/ppm = 1.86 (m, 2H), 2.78 (m, 2H), 3.51 (m
2H), 7.23 (s, 2H), 7.75 (d, 2H), 7.79 (d, 2H), 7.96 (m, 3H), 8.19 (s, 1H), 10.38 (t,
15 1H).

3c) N-(3-((2-({(4-(aminosulfonyl)phenyl)amino)-5-bromo-4-
pyrimidinyl)amino)propyl)-1H-pyrrole-2-carboxamide trifluoroacetate

20  4-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)amino)-benzenesulfonamide
(120 mg) was suspended in dimethylformamide (5 mL). 2-Pyrrolecarboxylic acid
(50 mgq), O-(7-azabenzotriazol-1-yl)-N,N,N’ N'-tetramethyluronium
hexafluorophosphate (180 mg), and diisopropylethylamine (0.3 mL) were added
and the resulting mixture was stirred at room temperature for 15 min. Purification

25 by HPLC chromatography using acetonitrile/water gave the title compound (65
mg).

"H NMR (400 MHz, DMSO-dg): 8/ppm = 1.78 (m, 2H), 3.27 (m, 2H), 3.44 (m
2H), 6.03 (d, 1H), 6.71 (s, 1H), 6.80 (s, 1H), 7.14 (s, 2H), 7.42 (t, 1H), 7.68 (d,
30 2H), 7.83 (d, 2H), 8.04 (t, 1H), 8.11 (s, 1H), 9.78 (s, 1H), 11.39 (s, 1H).



Rl R1 Wiere Ris C1-C4 Alkyl and R, R2 and R5 are as described in the
claims. WD 2004/ 048343 PCT/ EP2003/ 013443 -92- Schene 19 N~ OR8 A O \
HN CO2H W0Qoo4/048848 HORB N "IN (Ph N3 | If,-X R2 11 H Porwep@sohiene HN N
NNNRLR X R X RHI YRRLRL{N RS HNRBRO Ai | OHN\ [If,-X N
All NR2 RL 5 Were R, R2 and R5 are-&8- described in the clains. R8 and
RO are as %scri bed in the clains but not representing -R10 10 15 WO
2004/ 048343 'PCT/ EP2003/ 013443 -93 Schema 19a Br NNE r \ pV " OYOH \ per/®

01 (] 5 O~ Z FZ'Nm.hN'H X@h' ' %w‘ SLMOhJ -F ﬂH T
A, O O R R Pty Foe R o
ynyloxy)pyrimidin-2-ylJamino]phenyl]pyrrolidine-1-carboxamide

5  4a) Methyl3-amino-5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin
2yllamino]benzoate
A mixture of 5-bromo-2-chloro-4-(prop-2-ynyloxy)pyrimidine (15 g), methyl 3,5-
diaminobenzoate (45 g) and concentrated hydrochloric acid (15 ml) in methanol
(600 ml) was stirred at 65°C for 8 h. After concentration to half the volume water
10 was added and the precipitate collected by filtration. The precipitate then was
treated with sodium hydroxide solution (1 n) and dichloromethane. The organic
phase then was washed with water and brine, dried (Na,SO,4) and evaporated to
dryness to give the title compound (13.8 g).
Mp.: 207.5-209 °C
15
4b) Methyl 5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-3-[[(2R)-2-
[[(1,1-dimethylethoxy)carbonyllJamino]-1-oxo-3-
phenylpropyllamino]lbenzoate
N-BOC-p-phenylalanine (3.3 g), 1-hydroxy-1H-benzotriazole hydrate(1.9 g) and
20  N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimid hydrochloride (2.37 g) were
stirred in DMF (30 ml) for 30 minutes. Then methyl 3-amino-5-[[5-bromo-4-
(prop-2-ynyloxy)pyrimidin-2-ylJaminolbenzoate (3.88 g) were added and the
mixture stirred over night. Then ethyl acetate (500 ml) was added and the
reaction mixture washed subsequently with hydrochloric acid (0.1 n), saturated
25  NaHCOs-solution, water and brine. After drying (Na;SO,) the organic phase
was evaporated and the residue subjected to column chromatography (ethyl
acetate/dichloromethane) to yield 5.36 g of the title compound.
ESI-MS: 624 and 626 (M+)

30  4c) 5-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-3-[[(2R)-2-[[(1,1-
dimethylethoxy)carbonyl]lamino]-1-oxo-3-phenylpropyilamino]benzoic acid
Methyl 5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJaminol-3-[[(2R)-2-[[(1,1-
dimethylethoxy)carbonyllaminol-1-oxo-3-phenylpropyllaminolbenzoate (1.0 g)



H H DAN BOCl-Phe HCet | EDC CICOrEU NaBH4 Br 10 61Y p\/ .p/ N "N\
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25 N NNNH H50. /Dioxane NT O/ | &¢® /HOGNH HH~HI HNH /
30 35 WO 2004/.04%343 PCT/ EP2
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was stirred In a mixture op%?r/a?\yl/g%}gran (20 ml), methanol (20 mi)and sodium
hydroxide solution (2 n; 20 ml) for 48 h. After evaporation water (50 ml) was
added to the residue. On neutralisation with hydrochloric acid (1 n) a precipitate
formed. The precipitate was subjected to chromatography on silica gel
(hexanes/ethyl acetate/methanol) to yield the title compound (450 mg).

ESI-MS: 610 and 612 (M+)

4d) 1,1-Dimethylethoxy [(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-
ylJamino]-5-[[(pyrrolidin-1-yl)carbonylJamino]phenyl}jamino}-2-oxo-1-
(phenylmethyl)ethyljcarbamate
5-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-yiJamino]-3-[[(2R)-2-[[(1,1-
dimethylethoxy)carbonyllJamino]-1-oxo-3-phenylpropyllaminolbenzoic acid (200
mg), diphenylphosphorylazide (0.75 ml) and triethylamine (0.67 ml) were
refluxed in toluene (40 ml) for 1.5 h. Then pyrrolidine (0.26 ml) was added and
the mixture refluxed for additional 2 h. After cooling the reaction mixture was
diluted with ethyl acetate (50 ml) and subsequently washed with saturated
NaHCO;-solution, water and brine. After drying (Na,SO,4) and evaporation the
residue was subjected to chromatography on silica gel (hexanes/ethyl acetate)
to yield the title compound (126 mg).

ESI-MS: 678 and 680 (M+)

4e) N-[3-[[(2R)-2-Amino-1-oxo0-3-phenylpropyllamino]-5-[[5-bromo-4-(prop-2-
ynyloxy)pyrimidin-2-ylJamino]phenyl]pyrrolidine-1-carboxamide
1,1-Dimethylethoxy [(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2yljamino}-
5-[(pyrrolidin-1-yl)carbonyllamino]phenyl]Jamino]-2-oxo-1(phenyimethyl)ethyl]
carbamate (105 mg) and sulfuric acid (0.5 ml; 2 n) were stirred in dioxane (5 ml)
at 85°C for 3.5 h. After cooling and dilution with water saturated NaHCOa-
solution was added and the resulting precipitate collected by filtration yielding
the title compound (76 mg).

ESI-MS: 578 and 580 (M+)
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-94- Schenme 20 ocl o 0O YO d I11Yi.P
CHiline CL C1L HCIl CH/70y N ~N NyN Y N
N\, NYO \wO 2bo4fv48348 \ YD ThSCl | I m dazole NYN O NyN OprdiNERcm3ldN4BO, O o N
Nu O 1/ y Il Fe2SO4 | NHAOH N'"'~N~. /0 Et-NCO N'N O -~ N/ NN O HNNOz |
"NH, OL/ .,NuOHOL H/ 11 ™ /N-~ N~(&'79-N1 "~NHYOHC | EEOHrl r Il
~t N~-NO AANNOY HN\ NYO / HN1 / HN 5 The follow ng Exanpl es have
been synt hesi zed according to the above nentioned schenmes. WD 2004/ 048343
PCT/ EP2003/ Syithesis obB-[[BtFomo-2-[[3- [(1-pyrrol|d|nylca|£bc[>|[1yl)b 4 (prop-2

N-[ 3- 2R o 1-0X0 henyl prop am_no] - 5- r ono- 4- ( pr op- 2-

yn£/I o£<£/§ py%?'mrb‘? Q“V!]T%WMWé%VF’]Wi;'G!HQJPFQPm -earbasnigacid ethyl ester

roH Xr € HNCH), ZNNOmit
~NO Ca Cd 7C Yo HOHHXr

5 To a solution of N-(3-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)amino)
phenyl)-1-pyrrolidinecarboxamide (150 mg, 0.30 mmol) in pyridine (5mL) was
added ethyl chloroformate (38.5 mg, 0.35 mmol) at 0°C under N,. The resulting
reaction mixture was stirred at 0°C for 1h and then was stired at room
temperature overnight. The mixture was washed with water (3 x 50 mL). Then the

10 reaction mixture was concentrated. Purification by HPLC chromatography using

acetonitrile/water gave the title compound (10 mg).

'H NMR (400 MHz, DMSO-ds): 8/ppm = 0.79(t, 3H), 1.38 (t, 2H), 1.48 (m, 4H),
2.65 (m, 2H), 3.00 (m, 4H), 3.19 (m, 2H), 3.59 (m, 2H), 6.78 (m, 1H), 6.85 (m,
15 2H), 7.57 (s, 1H), 7.82 (m, 2H), 8.23 (m, 1H), 10.08 (s, 1H)

A4B
Synthesis of N-[3-[[5-bromo-4-[[3-[(propylsulfonyl)amino]propyl]lamino]-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide
20
To a solution of N-(3-((4-((3-aminopropyl)amino)—5-bromo-2-pyrimidinyl)amino)
phenyl)-1-pyrrolidinecarboxamide (150 mg, 0.30 mmol) in dichloromethane
(4mL) was added DIEA (0.16 mL, 0.92 mmol) and DMAP (1.4 mg, 0.011 mmol)
at 0°C, then a solution of 1-propanesulfonyl chloride (51 mg, 0.36 mmol) in
25 dichloromethane (5mL) was added. The resulting reaction mixture was stirred at
0°C for 1h and at room temperature overnight. The reaction mixture was
concentrated. Purification by HPLC using acetonitrile/water gave the title
compound (67mg).

30 'H NMR (400 MHz, DMSO): 8/ppm = 0.82 (t, 3H), 1.61 (m, 2H), 1.76 (m, 2H),
1.79 (m, 4H), 2.80 (m, 2H), 2.90 (m, 2H), 3.31 (m, 4H), 3.51 (m, 2H), 7.09 (m,
1H), 7.18 (m, 2H), 7.89 (s, 1H), 8.11 (s, 2H), 8.50 (m, 1H), 10.31 (s, 1H)



5 16a) Methyl 3-am no-5-[[5-brono-4-(prop-2-ynyloxy)pyrimdin-2-yl]am no]
benzoate A m xture of 5-brono-2-chl oro-4-(prop-2-ynyl oxy)pyrimdine (15 g),
met hyl 3,Wwe 2desa838benzoate (45 g) and concentrat ed hydrochpesisoizmes d (15
m) in nethanol (600 m) was stirred at 65C for 8 h. After concentration
to half the volunme water io was added a®0-the precipitate collected by
filtration. The precipitate then was treated wth sodi um hydroxi de
solution (1 n) and dichl oronet hane. The organic phase then was washed wth
wat er and byfdre, dried (Na2SO4) and evaporated to dryness to give the
title conpound (13.8 g). Md.: 207.5-209 C 15 16b) Met hyl

[5[ E [151 b(rj pntiiyﬁt?p'tspefm{mtfeb(m{rpgﬂ-r[ﬁ?[(plnhénylahzin'ﬁ)na]rbenyl]allzm)e]z- ol b :

, 1-di nme QX ar bon no] - 1- oxo- 3- phenyl pr o an no] benzoat e
N BOG D phapPAIBmaRT -3YBRgHmIR) MolRGeRYi e R RS RED Ao 1o o)
and 204N-[3-(di met hyl ami no) propyl]-N -ethyl carbodiimnmd hydrochloride (2.37
g) were stirred in DM (30 m) for 30 m nutes. Then nethyl
3- am no- 5- [Nda buspension ¢PNp-(@4-(Bydminppmpyl)amiha)-2brdn@ipoitidinghat e (3. 88

g) were added and the mxture stirred over night, Then ethyl acetate (500
m) was ad@éﬁlna}f%ema-1-Maq!'ﬁm%am%m'@e«A%@wgs%%gﬁm rﬂnc{)WHS-MmL,

hydr ochl ori i 04 % 3‘% i { ne.
After dryi ndésl?@acg)sﬁ&lg’&tﬂéexaor}%g Gr':f'@t‘g gé‘gd% S e\ygféglﬁ%ét@ge éﬁgﬁe@?{iﬁ? é(;ﬂje
subj ect ed tihecsultingciolutiont wgs apivgd (yehyght ackcanantiated. oiteretudenepidue

%IC% gpg@gg /vgelsgipirtggﬁy B%Jtrilﬁgg;: &r/rp gr%BdHPIE% _ul\s/%g %%gto%ﬂﬂle V\Zlgte{' I\@ gi\og ﬁ'uoeol%l/tlg48343
5-[[5-Bromzfoﬁlnddm@q6§m yl oxy)pyrimdin-2-yl]Jamno]-3-[[(2R)-2-[[(1, 1-

di et hyl et hoxy) car bonyl T'am no] - 1- oxo- 3- phenyl propyl ] am no] benzoi ¢ acid

Met hyl 5-[ [ 5- br onp- 4- (prop- 2-ynyl oxy) pyrimdin-2-yl]Jam no]-3-[[(2R)-2-[[(1,1
- dinmethyl g C | T am nQq] - 1- oxo- 3-p yl pr I i ho] benzoate (1.0
9) 5 vas st RBUR {08 Wiz« BRSGIde) <Eam o b drah 28h EF, (e Hbrop0 b

m ) and sodi XA i ( (4 2 oy @r t tion
nedor (50 T e AR 48 fin, 2PLE AT AR B4 E 2705 Ay A8

hydr ochisor i4H)a@i 36 (rb, Bi),a7 pador si k) e7.92dsndH), 8H6 (pr 2Hl),p8 ddt(s, MHS, 9.71

subj ected to Hqg omat ography on silica gel (hexanes/ethyl acetate/nethanol)
to yield tH& f ‘1 e compound (450 ng). io ESI-MS: 610 and 612 (M+) 16d)
1,1-Dinmethyl ethoxy [(1 R -2-[[3-[[5-brono-4-(prop-2-ynyl oxy)pyrim din-
2-yl]am nO]A45I5[ [ (pyrrolidin-1-yl)carbonyl]am no] phenyl ] am no] - 2- oxo- 1-

Synthesis of N-[3-[[5-bromo-4-[[3-[[(ethylamino)thioxomethyl]amino]

20 propyllamino]-2-pyrimidinylJamino]}phenyl]-1-pyrrolidinecarboxamide

A solution of N-(3-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)
amino)phenyl)-1-pyrrolidinecarboxamide (100 mg, 0.20 mmol) and DMF (5 mL)
was treated with DIEA (0.1 mL, 0.6 mmol, 3eq) and ethylthioisocyanate (15 mg,
25 0.17 mmol, 0.9 eq). The resulting mixture was stirred at RT for 2hr. Then the
crude mixture was purified by HPLC using acetonitrile/water to afford the title

compound (82 mg).

"H NMR (400 MHz, DMSO-ds): 8/ppm = 1.02 (t, 3H), 1.74 (m, 2H), 1.82 (m, 4H),
30 3.30-3.48 (m, 8H), 7.04-7.16 (m, 3H), 7.37 (m, 2H), 7.88 (s, 1H), 8.08 (m, 2H).



(phenyl net hyl )ethyl Jcarba mate is

5-[[5-Brono-4-(prop-2-ynyloxy)pyrimdin-2-yl]Jamno]-3-[[(2R)-2-[[(1, 1-

di net hyl evbasyyasssbonyl ] am no] - 1- oxo- 3- phenyl propyl ] am roireeaajocssaxi d (200

ng), diphenyl phosphorylazide (0.75 ml) and triethylamne (0.67 m) were

refluxed in toluene (40 mM) for 1.5 h. Ben pyrrolidine (0.26 nm) was added

and the madgre refluxed for additional 2 h. After cooling the reaction

m xture was 20 diluted with ethyl acetate (50 nml) and subsequently washed

wi t h sat ur &ythesistaii3-[{%buo mm2-[[3+{(drpyrdiidinylearbshyBaning|plerdyip2S04) and

evapor ation _ the _4resi.du§. Wﬁs subj ect e?l to chromatography on silica gel

(hexanes/ etf0iNO)A:PyriydinylJaminpipropyll-¢anhamethigisasid Sethy) esters| - vs: 678

and 680 (M+) 25 16e)

N-[3-[[(2R) - 2- Ami no- 1- oxo- 3- phenyl propyl ] am no] - 5-[ [ 5- br ono- 4- ( pr op- 2-

ynDin OXK) Ipy rﬁL m')ldtl?z ?f %A—(Bg(mm@]-pmgrqlfrbpyl;azmi(nioqiimﬁtz)hwo-zquybiﬂﬁéiﬁygﬁmgno)12

- Di et hyl et hox - 2- - - brono- 4- (prop- 2- ynyl ox yrimdin-2-

yl ] am no] - gbﬁ‘%%’r’?ﬂf‘%&’?Wé%%’%%pﬁoﬁkﬁq M:n@]@nwp])arg&g] {(R50ms.) 1an40

(phenyl met lyydpi t i& agi 2N} were
Srohdthsre ??W)%éé@?g?@%@ﬁﬂ?lﬁ% [0B'iLAG B ot Hleiq Pald

stirred in dioxane (5 nl') at 85C eér cooling wth
wat er sat iheweas treatadBiroplise ivith assliddest ethyl dHisrotissioriniatg (4T Ay, W.3at e
VO

| I ected i ti yiel di th itl d (76 .
S004) 0aa345Beh EhR TG khipromethantce] Iin: RO SEaNNG SoMUE iam stired at

R) - a1d\i BC o o e =50k " ) .
o S8 o 901 T s a0 g3y QA ot hed o
R) - 2-[[3-[ My witih maten(3/xy20omb) @nd cordiemtrated. The crude product was

(ZpKL]n?[nngf k’#ﬁ;‘é@%&[%ﬁ%&%ﬁé@g&%ﬁy # 2;11%{? {%h@xegéejféte/methanol to afford the
S- [ [ 5- br ombitikk-damnedundt (el ay)) pyri m di n-2-yl ] am no] - 3-[ [ (2R) - 2-

[[(1, 1-di net hyl et hoxy) car bonyl ] am no] - 1- oxo- 3- phenyl propyl ] am no] benzoi ¢
acid (100 ng) and triethylamne (25 pl) in tetrahydrofuran (2 m) was

added hyh 1l I t - ' er L rrj 15 mi. nutes
2t 0C b uphNRRNAROHT DO eS ol 6 0T S8 bl Bad@u kha
stirring c@ud yeZH)53one(mn2E 336 (OOBH) eTROr@H, L), BEOS, il U5 6oNqW th
water the r cilon mxture was extracted with ethyl acetat'e and the '
organic | aﬁgs' Q8sbqlidht/ 33 (sBldd 7.85 8t ur-95 éan, REDCBRIS () (i), 0061,
brine. Aftepydrying (Na2SO4) and evaporation the residue was subjected to
chr omat ograptzl'y on silica gel

20 A4F
Synthesis of N-[3-[[4-[[3-[(aminosulfonyl)amino]propyl]amino]-5-bromo-2-

pyrimidinyl]Jamino]phenyl]-1-pyrrolidinecarboxamide

Chloro[[(1,1-dimethylethoxy)carbonyllamino]-sulfane dioxide was prepared by

25  adding chlorosulfonyl isocyanate (32 mg, 0.23 mmol, 1.0 eq.) to a cooled
solution of tert-butyl alcohol (17 mg, 0.23 mmol, 1.0eq.) and dichloromethane (2
mL) in an ice-water bath. The resulting mixture was stirred at 0-5°C for 2-3hr.
The solution was then treated with a solution of N-(3-((4-((3-
aminopropyl)amino)—5—bromo—2-pyrimidinyl)amino)phenyl)—1-

30 pyrrolidinecarboxamide (100 mg, 0.20 mmol, 1eq.) and dichloromethane (5 mL).
DMAP (20 mg, 0.16 mmol) was then added followed by the dropwise addition of
DIEA (0.1 mL, 0.57 mmol). The mixture was stirred at RT for overnight. The

reaction mixture was concentrated in vacuo. The residue was dissolved in TFA



(hexanes/ethyl acetate) to yield the title conpound (40 ng). 20 ESI-MsS: 596
and 598 (M+) 17b)

(aR) - a- Amvo@otd/(4834B[ 5- br onp- 4- (pr op- 2- ynyl oxy) pyri m di npeTyppesions3s

5- (hydr oxynet hyl ) phenyl ] benzenepr opanam de 1, 1- Di net hyl et hoxy[ (1
R)-2-[[3-[[5- brono- 4- (prop-2-ynyl oxy) pyBRm di n- 2-yl ] am no] 25

(221m) andt@aig AR HGTES, BTLHPE sk PSR aSE SPYRlRE (B8 o
100C for Zompgobundf(@ermgpol ing and dilution with water saturated

NaHCO3- sol uti on was added and the resulting preticipate collected by
filtration yielding the title conpound (10 ng). WO 2004/ 048343

PCT/ EP2003401:3 1 5. - 4- - Y4 XYL Y4 i i

n 2yl 1a m I NG 400 3ME OME OB TBIR 4 BB R B2 s 2

Met hyl 3s[ [ 2H)r 8IB& én,(HHPI3.25 Yimy Doty ye aBr(s2H),17.64 Yd | #H),oli4 [( 2Mydv @ay(d,

et hyl ) am no] benzoat e

Met hyl 3- ani2hb- B-82 . hHd®02-((w2bl3- 2- yny! oxy) pyri ni di n- 2-yl | ami no] benzoat e
(2 g, glycol al dehyde diner (0.7 g), sodium cyanoborohydride (0.49 g) and
acetic acid (0.3 mM) were stirred in nethanol (100 m) for 24 h. After
evaporati oA 5o hal fconcentrat ed NaHCO3-sol ution and ethyl acetate were
added to the residue. The organic |layer then was washed with water and
brine, dri é&(%me@npﬁnvl)mreagé\&and evaporat ed. The resi due was

chr omat]ggr aphed on silica gel (dichloronethane/ nmethanol)to yield the title
conpound (1.1 g). ESI-Ms: 421 and 423 (Mt) is M.:179-179.5C 18b)

3- [ [ 5- Br ompwdm{opiad vad- pabledyiniy ra 8blition 2ofy Blratroptedmfisbéy2mate (1.5 g, 9.1

hydr oxyet hyl ) am no] benzoi ¢ aciid Met hyl 3-[[ 5- brono-4-(p rop-2-ynyl oxy?1 pyrim
idin-2-yl ]“&WPHofPfEle'[' (@'”@Eﬁ%yéﬁ*&( oM RN UE] Wan b congsatralgd ard 3he

m xt ure of ahy r a5 ) iu d | uty (Rifx. 6
m) was st irégﬁelgﬁ‘{’]o?élg;ﬁ hgéeh S%é)gm \@Iéé]ngeedr Z\?ﬂ? e.g?h%ﬁf {éear(j cejd\e/“élggtlp aHf@)Edtﬁle@

resi due wasitdophergt)-wveb(188 ¢r7.8mimabi di fied until the product

R/rs?chggltsgagg'@ggjtik)bﬁg k@@-r%ggyﬁé:y‘{/lﬁ%ré'ai ﬂ eg(;j, %.%emtni]cgll) %n%omje?#grgol((%%omﬁ) '
2-[3-(5-B - f= ' - br- I
ph[enyl( - “r?g%%_tg? aggllw gﬁgkl %&)}g gge;eo fﬂg‘;'dﬁdzplé‘&@cfrhﬂeér P 8 pR 8BS Y The
3- [ [ 5- br onmaitturer was 2thary Ifitteyg b thraughhi weltey landnicongetrdtéd to afford N-(3-

aminophenyl)-urea (828 mg, 5.5 mmol).

20 'H NMR (400 MHz, DMSO): 8/ppm = 4.90 (s, 2H), 5.66 (s, 2H), 6.08 (dm, J = 8
Hz, 1H), 6.43 (dm, J = 8 Hz, 1H), 6.70 (t, J = 1.6 Hz, 1H), 6.80 (t, J = 8 Hz, 1H),
8.13 (s, 1H).

A6

25  (3-aminophenyl)-2-(4-morpholinyl)-carbamic acid ethyl ester

6a) 2-(4-morpholinyl)-(3-nitrophenyl)-carbamic acid ethyl ester

A solution of 3-nitrophenyl isocyanate (0.5 g, 3.0 mmol) and 4-(2-

aminoethyl)morpholine (0.5 mL, 3.8 mmol, 1.3 equiv.) in tetrahydrofuran (20mL)
30 was stirred for 3 h. The reaction mixture was concentrated and purified by

chromatography (SiO;) using hexane/ethyl acetate to afford 2-(4-morpholinyl)-

(3-nitrophenyl)-carbamic acid ethyl ester (0.5 g).



hydr oxyet hyl ) am no] benzoic acid and triethylamne (57 pl) in
tetrahydrofuran (4 30 ml) was added ethyl chloroformate (37 pl) at -10C
Aft er stiwoi2ogyde34315 mi nutes at OC sodi um borohydri de @éd/prg)o3ansissret hanol
(3.6 M) were added and stirring continued over night at roomtenperature.
After dilution with water the reaction8B8txture was extracted with ethyl

unsequent | § MR TGN, BBG 1 UBBRERCERZ 40) BFflom SnmbP e SR s 2tk yi ng

(Na2SO4)  ars7@vwapaHats.86 (bhs, TI9p 704 tWae), SUBT &%t o) L 8 20hPrmRf)ogr aphy on
silica gel (hexanes/ethyl acetate) to yield the title conpound (59 ny).
Cl-Ms: 393 and 395 (Mt) 5 A19 Phenylnethyl [3-[[2-[[3-[[(ethylam

R Por oo PR ATBAA  Tn r AhSeer
2, 4- di cBl onpgylution f 2%45n§rﬁhbmmrﬂ-@trﬂtr3ﬂ)%h®t<?r9ﬁ1ﬁ1§%da§9'e'tﬁ)il%@teﬁé% ,aﬂf’( 20

2, 4-di chl oropyri m di ne-5-car bonél chloride '( in tetrahydrof
m ) isopropanel) and methanald80 qubkewad tmalied eithThete Pdite (tahotg) emdnpletede was

allowed to 0 t nature and stirred for.. 2h. After eyaporation
the resi duéﬁ;‘\g%/ag]s3 I_ic:zhF‘ﬂrb(r?rg)tgggfr%ap & g‘fl‘es ')%856 gés ﬂ?@ Plﬁ?r@HI e I‘fﬁﬁt@/ apdy|
acetate) teoptentehtedito bifbletheie@ortbdumd23gd mgH NVR (300 MHz, CDCI 3):
6/ppm=1.40 (d, 6H, J =7 Hz), 5.31 (m 1H, 9.0 (s, 1 H 19b)

1- Met hyl et hyl 2-chl oro-4-[[3-[[ (phenyl met hoxy) car bonyl ] am no] 20

propyl l,am nQlwvie Mod 0 {3 o) Wt | f - l.et hy,

2, 4-di clﬁl orgp@%Rn{H I n@?g?%l x?ﬁ e—(%‘gga(af' Aﬁdb%eg[ ﬁ91 %‘f‘@@&%’ﬁ‘&#ﬁ)ne
(3.4 ) i &anpaH)r4.8¢ (0 IHyTE)3PreNYHYES B8 I(m, 3H)asie8o@r @PY H) cevdabrat e
(4.2 g) was ?gge_;iﬁgt 0C. Subsequently the reaction mxture was stirred
over ni ght Sat t@hﬁé’”atur e. After evaporation the 25 residue was
chromat ographed on silica gel (dichloronethane/isopropanol) to yield the
title conpound (5.9 g). ESI-Ms: 407 and 409 (M+) 19c)

1- Met hyl et T 2-[ (3- ni trophenyl )am no] -4-[[3-[[ (phenyl net hoxy) 30

car bonyl ] ar;i nol pr.opyl ] am no] pyri m di ne-5-car boxyl ate 1-Met hyl et hyl 2-ch

| or 0- 41p[ 39 BcpmingPhagyh) widazslidinegdioneo] propy! |

am no] pyri m di ne-5-carboxylate (3 g) and 3-nitroaniline (1 g) were added to
a mxture of dioxane (150 m) and hydrochloric acid in dioxane (4 n; 25

m). After TH[D0itrOPRei)drhildIE2dhyflaRMASacetic acid methyl ester

To a suspension of 3-nitrophenyl isocyanate (10 g, 61 mmol) and glycine methyl
ester hydrochloride (8.4 g, 67 mmol, 1.1 equiv.) in dichloromethane (250 mL) was

20 added triethylamine (10 mL, 72 mmol, 1.2 equiv.) at 0 °C. The resulting solution
was stirred at room temperature overnight. The resulting dark brown solution was
concentrated and triturated in water to give a light yellow suspension. The
suspension was filtered and the filter cake was washed with water and air-dried to
give [[[(3-nitrophenyl)amino]carbonyljaminoacetic acid methyl ester (15 g) in

25  quantitative yield.

'H NMR (400 MHz, DMSO-d): S/ppm = 3.64 (s, 3H), 3.89 (d, 2H), 6.67 (t, 1H),
7.52 (t, 1H), 7.68 (dd, 1H), 7.76 (dd, 1H), 8.51 (s, 1H), 9.38 (br s, 1H).



-100 stirring at 85C for 3.5 h the reaction m xture was poured into

hal f concentrated NaHCO3-solution. The title conpound precipitated and was
i sol at ed Wy 2bedidagmBi on (3.5 g). ESI-MS: 509 (M+) 5 19drTRiresuplonstuhyl

[ 3-[[ 5- (hydroxynet hyl )-2-[ (3-ni trophenyl)am no]

pyri m di n-4-yl]am no] propyl ] carbamate -84 a sol ution of 1-Methyl ethyl

ga£ E)gngi }éﬁgﬂgﬂ%ﬁﬁwﬁfa}ﬁ%%Wmﬁqtﬂ@rgtaggéxw ate (1.7 g) in
t et rahydr ohug@penRidnl8P [[ FB)nI#bﬁhéﬁl)%ﬁﬁﬁcggg&)oﬁglmﬁﬂ@%eﬁ@ aBRf Mt &4

After 6h at 0C'the reaction was enc tion of saturated ammnl um
chl ori de s3.9tg, @7. mnrigdhipl GM@auabasmercnﬁMdeaamuttdme(% i) eedfadetaree (RO Af t er

ti f the f th tit d bet n ter and
i ohi o o dnes Thisest Gy e@uxléxéﬁf TogaresiRipt HODROR Was: cateq Nents
filtered apgh@RRSRiRRE resuitiryr §tﬁ§ﬁén@font Was rﬂﬁété?PEn@rt‘hé 'rttéf@ge_e:vs

(di chl or onmet hane/ et hanol )) yrelded the'title conpound
453 (M) 1vep washed with water (50 mL), aqueous sodium blcarbonate solutlon (50 mL),

5- di net.hyl.et h nmet hyl si met hyl ]-2- 20
[(3[ I[’ll tgc[)%@ﬁﬂr dfﬂﬁdnt a;g@q Yn‘gdﬁl? ‘H?Fl %”‘}Eﬁ}oyl ] c)ar Lamat e A DVF sol ution
(5 nt) of phenylnethyl [3-[[5- (hydroxymethyl) 2-[(3-
ni tropheny|)am no(] rimdin-4-yl]am no] propyl]carbamate (250 ng),
chl or 0(1 1-H dNMEt H95MH;IDMS@%§I@W@@4M@ ay). 4nfd (ﬂ.HH)m%&Qz@Ide 1H)70 ng)

was st r r After addition of ice water the
m Xt ur gzg;t(tdldagﬁg]aé 3?@ ?‘ﬁ)u qaﬂé%ga%e te. The organic | ayer was washed
with water, brine, dried (Na2SO4), filtered and evaporated. Trituration of

t he reS|due wth diethyl ether vyielded the title conpound (300 ny).
ESI - M5: 567¢) M3 Agol enyl)-2,4-imidazolidinedione

ai ot hyt si Ty SPsoet ﬁ%@%ﬁ&gﬁ%tﬂ“wt‘?%ﬁﬂk%b%ﬁyt?' 4 haghrmoy and
Phenyl net hvﬁe[tﬁaridliﬂm h(LI) viagl tretdty With o danet(n %) hid ]plé@dd@rﬁdbf' 5 tad (3-
ni t rophenyl ) am no] pyrim din-4-yl]amn %&Iopyl ] carbamate (244 ng% d| ssol ved

in WO 2004pdadend CTiheppigure yasqthen. titered thigneh qediterend oensestratad, tadded
to a m xt ugﬁ?@ thgg'ﬁg%f)nﬁ’%}@axs e (1.25 g), concentrated anmoni a sol ution

(25% 1.25 After refluxing for 3 h the m xture was
filtered and the filter cake washed w th ethyl acetate The filtrate was
washed with water and brine, dried ;Na2804) filtere

H NMR (400 MHz, DMSO-dg): &/ppm = 4.02 (s, 2H), 5 23 (br s, 2H), 6.39 (d,

1H), 6.47 (s, 1H), 6.54 (d, 1H), 7.06 (t, 1H), 8.19 (br s, 1H).

20

A8

D-[2-[(3-Aminophenyl)amino]-2-oxo-1-(phenylmethyl)ethyl]-carbamic acid

tert-butyl ester

25 A solution of 1,3-phenylenediamine (1.0 g, 10 mmol, 2 equiv.) and N-tert-
butoxycarbonyl-D-phenylalanine hydroxysuccinimide ester (1.8 g, 5 mmol, 1
equiv.) in acetonitrile (40 mL) was stirred overnight. The reaction mixture was
concentrated and purified by chromatography (SiOy) using
dichloromethane/methanol to afford the title compound (1.2 g).

30
'H NMR (400 MHz, CDCl3): &/ppm = 1.43 (s, 9H), 3.14 (m, 2H), 3.71 (br s, 2H),
4.48 (br s, 1H), 5.21 (br s, 1H), 6.43 (m, 1H), 6.53 (br s, 1H), 7.04 (m, 2H), 7.29
(m, 5H), 7.74 (br s, 1H).



5 evaporated to yield the crude title conmpound (230 ng), which was used in
he next step wthout further purification. 19g) Phenyl net hyl

3-[[ 5- [ [WORod+odg3wst hyl et hyl ) di met hyl si |l yl ] oxy] met hyl ] - 2€T/EP2003/013443

[ 3-[[ (et hyl ami no) car bonyl ] am no] phenyl ] am no] pyrimdin-4- io

| ] am no] propyl ] carbamate To a sol uti on86f phenyl et hyl

3-[[2-[(3-am nophenyl)am no]-5-[[[(1,1- d

met hyl et hyl ) di met hyl si | yl J oxy] met hyl ] pyri m di n-4-yl]am

i no] propyl JAgarbanate (225 ng) in acetonitrile (5 m) ethyl isocyanate (33
pl) was added and the mxture stirred for 18 h at room tenperature. Then 5
drops of aBimEowsehlarerV-{2-(¢tbiazalethylldb-pysimidinaminiecipitated title
conpound isolated by filtration (158 ng). ESI-MsS: 608 (M) 19h)

Phenyl met hyl [3-[[2-[[3-[[ (et hyl arri no) car bonyl ] am no] phenyl ] am no] - 5- 20
(hydr oxywelhhluhpw'mrmmnnhﬂdmdd f)kpncq)ym 5 #hPBIBY4s suspended in dry THF
Phenyl methylé) [[qmi][[(l 1-di rrethy ethyl)dinethyl'silyl]oxy]methyl]-2-T[3-
[[ (et hyl am(® GPqleGhWAH] @'hg}eayw]a@mbﬁg] Y splutign f 4,3-thiazol-4-acetonitrile

f |
7] 2 "and. hyaesds il SO TP () miy Was pOAEd Audihyie e oS e iR en 25
haI f concentwast etdré\hHCE&amdbnipe@atuaél@vetd‘gﬂt Jeethat féa‘éﬁéﬁ raitiee wahgadgedani c

t
[
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y
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i

phase was vvashe(‘:J gt er and brin dried (Na2S filtered and
evapor at ed Wa&ely EI'HL)( h@ 'f°| ’f‘ﬁ@"téhﬂ?bhdo'{ol’@ My) wates) &ﬁ\/B*LMQTAhe( Rrecipiate
2004/0 §34 3

1-(4- { Br ?rrd;&%— F (AB% azo -4-yl)-et 3(7}I‘é‘t"r%'I %ﬂ(}}ll B;‘}?tat 51091 rEL{II api-'%o}

phenyl) - 3- mem'md)pgganidﬁpmgeewas diigal) (Na,SO,) and concentrate in vacuo to afford

2_,2,2-Trif|u %4 nitr.o- phenxggwp cetam de 4-Nitroaniline ( g) wa

di ssol ved WP| hananype a%3 et UhMge 30@ mmgl). fTrD%rodéé@Q mg é?ci%l
hydri d 0 t

anhydri de G#r%o wie dfé@élvﬁéed%‘é‘,%wgo ML) ﬁ:e?ﬂﬁ \%éllm@r’tﬁ@ Jégem“f; 97 ?héﬁ&S)m

t enperature overnlght pyri di's teduce
pressur e adddtdoelesowithl ap dce-watesrbeath bétheem -2ldhgithlacopysitrddiand8oehey, .3.5he

or gani Gs i 0 _phase S a dri over nesi um sul fate and the

sol vent 9? i ﬁ‘ “Tﬁg %‘is eﬂ'ée U&Q nsiyre g‘l?ﬁy%‘ﬂréﬁ 3% &8O ISMRErAEDI opy |

et her to yigbkfh TH I n&tggg am de

whi ch was di relgfmy u%g‘% ﬁ”ﬁ? %N% %u%’e%ulﬁlﬁcggt?%ﬁoqdr}ﬁf% ewn%rE{tB St ¥b91&§]?%

2, 2, 2- Tri f ugihgdexanetethyhaceladanid aiff@rddhamltlekdzcompound (110 mg)

2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetam de (30 g) was dissolved in ethyl
'H NMR (400 MHz, CDCI3): d/ppm = 3.13 (t, 2H), 3.86 (m, 2H), 6.74(t, 1H),

20 7.11(s, 1H), 8.12(s, 1H), 8.83(s, 1H)

A10
[3-(2-thiazolylamino)propyl]-carbamic acid 1,1-dimethylethyl ester

25 To a solution of (3-bromopropyl)-carbamic acid 1,1-dimethylethyl ester (1.2 g, 5.0
mmol) and 2-aminothiazole (1.0 g, 10 mmol, 2 equiv.) in DMF 20 (mL) was added
Cs2C0; (2.5 g, 7.7 mmol, 1.5 equiv.). The resulting mixture was heated at 85 °C
under N, overnight. The reaction mixture was diluted with ethyl acetate (200 mL),
washed with water (3 x 200 mL), and brine (200 mL). The organic phase was

30 dried over Na,SOq, then concentrated in vacuo to afford an oil. The crude product

was purified by chromatography (SiO,) using hexane/ethyl acetate to afford the
title compound as a light yellow solid (300 mg).



acetate (500 m) and Pd/C (10% 3 g) was added. After hydrogenation (1lbar,
roomtenperature) for 3 h the catalyst was filtered off and the sol vent was
renoved uwwoebowmassased pressure. The crude product was recryEre@sloizes from
20 diisopropyl ether to yield 20.6 g (79% of

2,2,2-TrifluoroN (4-am no-phenyl)- acet@é®d de. ESI-Ms: 205. 20c)

N-(4-{5-Br Ao 22 i i | -4-yl ) - et ' - i.m di R-

2yl am no} - W\Q)é?{’ %6@@'&%@78@“5%7&@ 8Py, P85 (FH, ‘ifl—ﬁ,_ 2.95 (m, 2H),

5- Br ono- 4- B2rA( (hi-aHy da70(d; 4Hy) 8.88 (e ba+d; #h), g14B @y1#)m di ne (5g,

prepared according to procedure I'b) was dissolved in acetonitrile (100m),
2,2,2-TrifluoroN (4-am no-phenyl)-acetam de (3.37 g) and a solution of HC
in di oxane(_b(géi M 10 m) were added and the reaction m xture was heated
under refl overnight. The reaction was cooled to roomtenperature and
the pregi pNLE- mé4LEs ko %}gﬁ-ﬂﬁg bbynarshepeirile. Yield of
N-(4-{5?Bro - §3[M;F-%(3dl’—l-il?dazo?{éﬁ€6}? - );Wobb] or

et hyl an nopypmidimyd]amiholphenyl}i1-pyeolidjnecarbbsamidecet anide: 7.6 g (90 %).
ESI - MS: 471. WD 2004/ 048343 PCT/ EP2003/ 013443 -103 20d)

N2- (4- Am no- phenyl ) - 5- brono- Nd-[ 2- (3H-i mi dazol -4-yl)-ethyl]-pyrim

| di ne-2, 4- 4h N bromo-2-[[3-{(1-pyrrelidinylcarbonyl)amino]phenyllamino]-4-

N (4-{5- Brom)ini- 2!’ r:?lgl-?r[tﬂ dlézgly-rrﬂ?- 'ﬂ'?\f gtahy?%yn%ar?al]npégr?% !jair'r]ll-ng-]yl am no} - phen
yl)- trifl pygrimidiptilRiadEnipeg, 1.9 mmol e) was dissolved in THE (10 m ), MOCH

10 m 5_and ter m ) ang Li. 455 . s, add in on ortion at
ﬁoom té?rper&tﬁr%ﬁ”“ﬂﬁ‘eg?éaw)mgﬁr%%k Ri&! qg%‘fa\r,\@e% gatfgdBmoﬁ)’eﬁF%‘ﬁ‘f'hr'% f or
two days, SEBRnRAEVAD ML§MRVEE Wadehdde&f HidRyiRm®fs (0.672 THE, 48Shihe s
di ssolved in ethyl acetate and water and extracted with ethyl acetate

(3x). The eqnivi)rardl Hebvedaifila-OtBydd€l (b8 @, dohbimekd 1zaquiv).i Afteotamoviagtesi um
sN;I ]E Zt im ﬁ%&gm%(ﬁtggqgg}:ﬁoonnm?)]:turteh\?vag Oski}/rg(qtat?88m0tan%e?§tu?’e58vg;%ig?1ft. The

br omo- NA- [ Za4c3idni Mixtl#aad cohdertiabed hnats ithé désl@ud whtél @0 Me) wasladded. 375.
20e) 1-(4- %_5- Brono-4-[ 2- (3H-i m dazol -4-yl ) -et hyl am no] - pyri m di n- 2-

y| ani nd} - pHbésyprecipitatecvas coligated, washedawitls wajesl anst elver taafferd NdSdbremenol e)
was dissolved,in THE.(2.m),and .t hi r I Wy le (0.28 mmol e) was
red The 2oehiot AR o Hhite 1%@'%%%'9%?5%@ e ght and

N2- (4- Am no- phenyl ) - 5- br ono- Nd- [ 2- (3H-i mi dazol - 4-

yl)-et hyI]-prri m di ne- 2, 4-di am ne (0.26 mmol e) was added as a solution in

THE (3 ni )Toaadsobnn of M-(5-brane-Rechierc4-pyAmigisyls1i-alasine v sr-dimgthyletiw er

removal of 20 t | vegt s _under _reduced pre r S
pur i ig gf?sp‘?ﬁ (ggﬁiﬁ%'tﬁ'? ’BH}O&nﬁFSBE’gdﬁfCFE?'Bﬁﬁ%ﬁma’%y A8 84 et AL
yre . ,0140M HCI in dioxane (1.0 mL) and N-(3-aminophenyl)-1-
1-(4-{5-Br g@- 4-[2-(3Himdazol - 4-yl % e(t hyl am ?10] -pyrimdin-2-yl amyno) - phen
yl) - pyrrolidinecarboxamide (520 mg, 2.5 mmol, 2.1 equiv.). The resulting mixture

was stirred at 80 °C overnight. The white suspension was filtered and washed

with acetonitrile to afford the title compound (500 mg).

25 'H NMR (400 MHz, DMSO): &/ppm = 2.15 (t, 4H), 2.79 (t, 2H), 3.55 (t, 4H), 3.89
(m, 2H), 7.45 (m, 3H), 8.10 (s, 1H), 8.40 (d, 2H), 8.80 (t, 1H), 10.65 (s, 1H)



3-cycl opropyl -thiourea. ESI-Ms: 474. WO 2004/ 048343 PCT/ EP2003/ 013443
-104- Schenme 21 NO, NOL NHL, NH2 Oy NH O~ '"NH CF, CF, 2la 21b / SGMe N
~ N N H -wo/2004/0M8343\ Nov HHH \ OCP. Br Ib / NH WQrHrigR2003@123b HN \ /
N "G Il f( HNLNNHN\ OBr, 23/ NNN\V N HHr, // A 21d I~/\ | \
NH> HH Br 21C HN\ | H ONHYy NH-8-\ H~N~/ / NN HH Br \ 222

HN N~ TN /{4 N-[3415Mbrdme-4A13-dio-8 Fopyidthirfo)prédyilamino)-2-pyrimidinyi]

amino]phenyl]-1-pyrrolidinecarboxamide
To a solution of N-[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyl]amino]-4-
pyrimidinyl]-O-alanine (200 mg, 0.45 mmol) in DMF (20 mL) was added O-(7-aza-

5  benzotriazol-1-yl)-N,N,N’, N'tetramethyluronium hexafluorophosphate (243 mg,
0.64 mmol, 1.4 equiv.), diisopropylethylamine (0.46 mL, 2.64 mmo, 5.9 equiv.l)
and propylamine (32 mg, 0.54 mmol, 1.2 equiv.). The resulting mixture was stirred
at room temperature for 20min. Purification by HPLC chromatography using

acetonitrile/water gave the title compound (40mg).

'H NMR (400 MHz, DMSO-ds): 8/ppm = 0.50 (t, 3H), 1.07 (m, 2H), 1.54 (t, 4H),
2.16 (t, 2H), 2.70 (m, 2H), 3.08 (t, 4H), 3.45 (m, 2H), 6.80 (d, 1H), 6.92 (t, 1H),
7.02 (d, 1H), 7.63 (s, 1H), 7.69 (t, TH), 7.91 (s, 1H), 7.96 (s, 1H), 8.39 (t, 1H),
10.13 (s, 1H)

A12
N-(3-((4-(((3-aminophenyl)methyl)amino)-5-bromo-2-pyrimidinyl)
amino)phenyl)-1-pyrrolidinecarboxamide (ZK 822797/26-AKT) (SY)

20 N-(3-((5-bromo-4-(((3-nitrophenyl)methyl)amino)-2—pyrimidinyl)amino)phenyl)—1-
pyrrolidinecarboxamide (350mg, 0.68mmol) was dissolved in methanol (5 mL)
and ethyl acetate (15 mL), then tin(Il) chloride dihydrate (1.0g, 4.44 mmol) was
added. The resulting mixture was heated to reflux for 2hr. The reaction mixture
was diluted with ethyl acetate (100 mL), then washed with 4N NaOH (60 mL) and

25  brine (80 mL). The organic phase was dried over Na,SO,, then concentrated in
vacuo to afford the titled compound (288 mg).

'H NMR (400 MHz, DMSO-ds): 8/ppm = 1.76 (m, 4H), 3.28 (m, 4H), 4.47 (d,
2H), 4.93 (s, 2H), 6.35 (d, 1H), 6.44 (m, 2H), 6.88-7.00 (m, 3H), 7.19 (d, 1H),
30 7.34(t, 1H), 7.72 (s, 1H), 7.92 (s, 1H), 7.97 (s, 1H), 9.05 (s, 1H)



WO 2004/ 048343 PCT/ EP2003/ 013443 -105- Scheme 22 HHHN " j Propinyl N a,,

derivative prepared in analogy to Br Br 21d 27 OtH\ YI HH NHO ~/
.~ 3 HNWO 2biN/d848] H Br H Br ry Br 26 25 24 5 The fPoriereemsgifxanpl es
have been synt hesi zed according to the above nentioned schenes. WO

2004/ 048343 PCT/ EP2003/ 013443 -106- A288-

1-(4-{5-Br -4-[2-(3H i mdazol -4-yl)-ethyl am no] - pyrim di n-2-yl am no} -
phenyl ) - 3- opropyl -thiourea 5 21 a)

2,2,2-Tri fINips- ﬁ@‘ﬁ&h%htgsq(ﬁﬂﬁhhyﬁﬁggﬁﬁaﬂﬁnﬁbﬂ‘&ﬁ@ﬁ%n‘n $.(50 g) was

di ssol ved in pyridi ne ( and c Il roacetlc acid
anhydri de (d&tlrﬂldmyl]ammtﬂphedymbwy;roﬁdhﬁ&asrbdxam|de/ed to stir at room
tenperature overnight. The pyridine was distilled off under reduced
pressure and the solid partitioned between ethyl acetate and water. The

organics  To a solution of N-(3-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)
amino)phenyl)-1-pyrrolidinecarboxamide (1.0 g, 1.97 mmol) in THF (30 mL) was
added 2-thiophenecarboxaldehyde (184 mg, 1.64 mmol, 0.8 equiv.),
triethylamine (362 mg, 3.6 mmol, 1.8 equiv) and sodium triacetoxyborohydride
(688 mg, 3.25 mmol, 1.6 equiv.). The resulting mixture was stirred overnight at
10 room temperature under N,. The reaction was quenched by satuarated sodium
bicarbonate (30 mL) and was extracted with ethyl acetate (3 x 30 mL). The
reaction mixture was concentrated. Purification by HPLC chromatography using

acetonitrile/water gave the title compound (310 mg).

15 'H NMR (400 MHz, DMSO): 8/ppm = 1.81 (t, 2H), 1.87 (t, 4H), 2.88 (m, 2H),
3.32 (t, 4H), 3.54 (m, 2H), 4.30 (t, 2H), 7.04 (m, 2H), 7.17 (m, 3H), 7.59 (d, 1H),
7.92 (s, 1H), 8.20 (s, 1H), 8.26 (s, 1H), 8.62 (t, 1H), 8.82 (s, 2H), 10.48 (s, 1H)

A14

20 Nz-(3-amino-5-(triﬂuoromethyl)phenyl)-5-bromo-N4-(2-(1H-imidazo|-4-
yl)ethyl)-2,4-pyrimidinediamine and N-(3-((5-bromo-4-((2-(1H-imidazol-4-
yl)ethyl)amino)-2-pyrimidinyl)amino)-5-(trifluoromethyl)phenyl)-

ethanimidamide

25  To a suspension of 5-(trifluoromethyl)-1,3-diaminobenzene (105 mg, 0.6 mmol,
1.2 equiv.) in acetonitrile (10 mL), hydrogen chloride (4.0M in dioxane, 0.15 mL.
0.6 mmol) and water (0.15 mL) was added 5-bromo-2-chloro-N-[2-(1H-imidazol-4-
ylethyl]-4-pyrimidine (150 mg, 0.5 mmol, 1 equiv.). The resulting mixture was
refluxed overnight. The resulting white suspension was cooled to room

30 temperature and concentrated. The crude residue was purified by HPLC
chromatography using acetonitrile/water to afford the title compounds, Nz-(3-
amino-5-(triﬂuoromethyl)phenyl)—5-bromo-N“-(Z-(1H-imidazol-4-yl)ethyl)-2,4-
pyrimidinediamine (50 mg) and  N-(3-((5-bromo-4-((2-(1H-imidazol-4-



lo phase was seperated, dried over magnesium sulfate and the sol vent was
renoved, The crude product was recrystallized fromdiisopropyl ether to
yi el d 82 wQ 20070488430f 2,2, 2-Tri fl uoro- N- (4-ni tro- phenyl peamrrasiotm4shi ch
was directly used wthout purification in the next step. 15 21 b)
2,2,2-TrifluoroN (4-am no- phenyl) acet a#8-de

R T T e S R e
room tenmpefghure) for 3 h the catal yst was filtered off and the sol vent was

removed under reduced pressure. The crude product was recrystallized from
20 diisopropyl ether to yield 20.6 g (79% of

N (a5 b Mg A S R RAB PR R BT BB IS R85 oy

phenyl )5trL éll'\?l)ozil rﬁmdiﬁeafamme 'H NMR (400 MHz DMSO ds) 6/ppm 2.96
5-Brono-4 H i m dazol - 4-yl) - et hyl am no- | oro rimdine (5g,
pr epar ed CZU) -6 (t @Hir 8d2d(s: dHLbY.Odel(s, leés?)QQéﬂft n Hc ét4hid, 2H)e 8 Q00 ) ,

2,2,2-Trif u \ acetam de (3.37 g) and a solution of HCl
in di oxane'Y ﬁl_ﬁ/ll\g ng(FH ?H?&$€%§ ﬁi)d and the reaction m xture was heated
under refl ux overnight. The reaction was cooled to roomtenperature and
the precipitate was filtered and 30 washed with acetonitrile. Yield of

N-(4-{ 5- Br N3 (45'P2°(7m-|41((ﬂ ﬁ‘&i—yﬂudaz:,ql)zt-yl)ethyl)amlno) -2-pyrimidinyl)amino)-5-

Est J}E'Wé’%hﬁi'ﬁ%%@%%'ﬁ Segaaes '%W%P%@@dwz pfaSotg”® *-
g;zlrl(fh Qr]ngﬁ ?ygﬁzﬁ(gb gar gmBLﬂS[;%Z(OQH&?’%BI %;??)Lll)] i (rpet1 H)'I am
i no] - pyri n7d|3nQ521{]|I)a7n7|90(}5 6 n§l1)'3 (st 111 & Sadét)a%ﬂde(s( 141, §9§ (ﬁ?nﬂl%) was

di ssol ved E O 4 ( 5 and water (5 m) and Li OH (455
ng) was adg%g '8 mﬁe poa(?’i 0 '611t1'§rz’(;{)5m1%-ghperature. The reaction m xture was

stirred at roomtenperature for two days, the solvent renpved under
reduced pressure. The residue was dissolved in ethyl acetate and water and
extract®ed Abh et hyl acetate (3x). The conbined organic |ayers were

CoTven: o RSB EARR LB b ke aRlingac’ (e
lZJrl g;m N4- [ By(intidinyiaa7iab] grogyl}-2idxd-4-tRidzZoldihétarBosafiidsl ard @R)-NI3- 375.

1- (4-{5-Br E[ﬁ:bmm@ch':BMZ,ﬁrcdi@z(ow-ﬂ(w)-zeqmsmiam]ltqulilmrdnqmyﬂ-lf-l ani no} -

ey ed fidazBREGR sty AR iRt i R S TR IG2 AT, &) v

added. ygThetHia26lidinRcaRsoxdrmideed at room

To a solution of 3-[3-[[4-[(3-aminopropyl)amino}-5-bromo-2-
pyrimidinylJamino]phenyl]-2,4-imidazolidinedione hydrogen chloride salt (6.9 g,
13.9 mmol), (-)-2-oxo-4-thiazolidinecarboxylic acid (2.5 g, 17 mmol, 1.2 equiv.)
25 and N N-diisopropylethylamine (10mL, 574 wmmol, 4.1 equiv.) in
dimethylformamide (150 mL) was added O-(7-azabenzotriazol-1-yl)-N,N,N’ N*-
tetramethyluronium hexafluorophosphate (6.5 g, 17.1 mmol, 1.2 equiv.) at 0 °C.
The resulting solution was warmed to room temperature and stirred overnight.
The reaction mixture was concentrated under reduced pressure to remove
30 dimethylformamide. The crude residue was triturated in water to give a
suspension. The suspension was filtered and the filter cake was washed with
water and air-dried (ca. 8 g). The solid was purified by HPLC chromatography
using acetonitrile/water to afford the title compounds, (4R)-N-[3-[[5-bromo-2-[[3-



t enper ature overni ght and N2-(4- Am no- phenyl ) -5-brono- N4-[ 2- (3H-i m dazol - 4-
yl)-ethyl]-pyrimdine-2,4-diamne (0.26 mvl e) was added as a solution in
THE (3 mivD 200uwh48B (1nl) and the reaction was stirred ecemre@bioizsdster
removal of 20 the solvents under reduced pressure the crude product was
purified by flashmaster chromatography90di chi oronethane : MeOH 9 :1) to
yield 12.5 f - - ) .

- (4-{ 5 Br ro-dor iigazRfisinybpheppinglrds P IBVRRIPEPY)2:91%H o} - phen
yl)- 3-cychsigrsiifedaibsxanside (29 ngEnd 44R)-N23- [PS’-ﬂ;fbmo 2- [[3 [2,5-dioxo-3-[[(4R)-
1-(4-(5-Brono 2-(3-imdazol )ethlamnow%rlmanylamno}

4-
phenyl ) - 3- y@XQJﬁT[ﬂEJBWN!Mé]&a(b]RHYBﬁr'GpWZQi'ﬁmYHPb@ Minglt-e) was di ssol ved in

TLE (2 1) oA BY by R AR o s e
N2- ( 4- Agi no- phenyl ) - 5- br onp- N4- [ 2- (3H-|mdazol 4-

yl)-ethyl] rimdine-2,4-di amne (0.26 nmol e, prepared according to
procedur e I\E{ -[Eackerosae[3<d2:6- gtqmwmldazqimnysphewumnmm 1m) and the

Wier rom w“?ﬁr?ﬂié%ﬁ%ﬁ?&ﬂf@?@%ﬁﬁé“? pecdticthidel CHEATR 300, o

purified byz aIMBISId% @/bbﬁW&WGﬂa(ﬁhyZKI}jl@h'hC(hOfmﬂﬁ@% (m, MpOH342 I, t 0
yield 23 [ 2-(3-im dazol -

et hyl am no yalaﬁ di th- é/pérﬁsna}") p"n@ay(n) @1)@3@0‘?%@ oBy 7319%9& TH 7588 (d458. 5
Q}Z/fl m%?[}g%“‘?jz“gs]b‘%' 3B NGRS 16\ Srf, 800 B 0REP s 42 Y4 ) 1195, /bd-

N2- (4- Am ngbipdietty).) - 5- br ono- N4- [ 2- (3H-i mi dazol -4-yl )-ethyl ] -pyrim di ne-2, 4-
diamine (1 g, 2.6 mole, prepared according to procedure 21) was dissol ved
in MOH (10 m), butanal (0.261 n, 2 9 mmol e) was added at room

20" i nut es (ARENGIIS BraRis AT 128t Aok oS BTIAR) 2540 A RUMA AR BOHR, 7).
reaction 13 irmWaubﬁdvmd]pﬂienwpdnmb]mmnmwpmhe]mqubbko-&f ter

extraction with ethylacetate / bicarbonate sol uti o(g(;sz5 t he conbl ned
t

or gani ds| a}b%%i@cﬂm9ﬁéﬂ“dﬁ hHsNMuRf §4QQ Mz DpQrdedin 0/

magnesi um f ty - [

1 ashmmet e Unsoa e 4SS ) 3 o708 (5 28, PORIEPUE BRI 2‘”>0v.’?y<d
5- Br onmo- N2-2H); BLH@/(CﬂMW)Q?MWHH)ZE&M(dL 2l+()3H-69’risQ|a1-Dl 8408 ( s 1H) 8.18 (s,
yl)-ethyl]-pyrimdi ne-2, 4-di am ne (130 ESI - M5 431

N-(4-{5-Br dr'% §-2[62(5(§H-)4 $3ddsolHh %179 ﬂ%!’t%j‘l"ﬁm noj - pyri m di n 2 yl am no} -



phe nyl)-4-metha n esu |Ifonyl-3-n itro-benza mide 25 23a)

4- Met hyl sul fanyl - 3-ni tro-benzoic acid 4-Chloro-3-nitrobenzoic acid (10 Q)
wer e suspwoaedl/dsgzsget hanol (50 m) and water (50 m) anegcsaPemsiobssear bonat e
(4.16 g) was added in portions. The reaction mxture was heated at refl ux
for 5 mnutes and NaSMe (6.95 g) was ad@®dd in one 30 portion at this
terrperaturf? The r%action was stirred under reflux for further 3 hours and
t hen cool e ‘i'l?'ﬂﬁﬂl ent tenperature. The precipitate was coll ected by
filtration to provide 4-Methyl sul fanyl-3-nitro-benzoic acid (11 g, 0
quantitativey. This WO 2004,048343 PE&OS/ 01344%g ‘-%P%g mat er i & s
used wi t hoyt=further pupification fori fol |l @M ng (pr@(j@re 23b)
23b) 4- Met hn%?ggguhi onyA=8-pi t Fo- BERZ of i ¢ 5, i N

4- Met hyl sul f anyt - 3- ni trogbenzoic aciNeI&(,l g, 4. 69R5mml e) was dissolved in
met hanol (25 m) and cool’ed to 5C UA_solasti on of Oxone(r) 5. in water
(20 M) was added portionwi se at the 1séme tenperature. The rtfeastion

m xture was allowed to stir overni gh% at anbi ent tenperatur&' nethanol was
renoved un eguced f r ; j s diluted with water and
the solid \i&beﬁ %t g‘?eangffs;arﬁaa%l%g%rﬂpggw%ﬁg\/g‘%h%‘\nat 0 provide

4- Met hanesul fonyl -3-nitro-benzoic acid in 89%yield (960 ng). ESI-MS. 246.
23c) N-(4-{5-Brono-4-[2-(3Him dazol -4-yl)-ethyl am no]-pyrim din-2-

yl am noP- phghieme et hanesul f onyl - 3-ni tro- benzani de I's

4- Met hanesul fonyl -3-nitro-benzoic acid (72 ng, 0.29mmvl e) was dissolved in
DVA (3 m) and thionyl chloride (0.29 mple) was added at anbi ent

tenperature. After the mxture was stirred for § mnutes (R5

N2- ( 4- Ami no- phenyhh,- 5- N._RS N. _R5

brono- 4-[ 2- @ m dazol -4-yl)-ethyl]-pyri rfi -2,4-diam’§£ﬂ0ﬁ ng, 0.26
nmol e, prepan ccording to phegesurg 21)mNas”added and fF action was

Y

20 al | owed rs)é\\ tir oVerfigft. AHter—extragtign with bicarbpnate sol ution
and et hyl Q’?/?{ath (3x) the conbi ned orgati cll gyers were"pr\i“ed over
magnesi um sulff ake~ and the sol vent was renmoved under redl.lﬁsg&)pﬁ-’essur e. The
crude producf'was purified by flashmaster RRhromat ography mn silica gel to
provi de 37 of I}l—é}? 5 ) ) )

{ 5- Br ono- 4-\{\7/%5(@% aadd~ areyay desaipedrin teg ClYmBni di n- 2- yl ami no} phenyl ) - 4
25 met hanesul fonyl -3-nitro-benzam de (23 %yield). ESI-Ms: 602. A 24

[ 4- (5- Bronp- 4- prop- 2- ynyl am no- pyri m di n- 2-yl am no) - phenyl ] -carbam ¢ acid
butyl efterseifeme 18

cl COH OH
N)\N COR 1 Her s meoH A@ NaBH A;d»
l\')\ Ry + AQ 2. NaOH HN abh,

-

R1 NH N

? ' R2 \
e LA e
R1

Where R is C1-C4 Alkyl and R', R? and R’ are as described in the claims.



N2- (4- Am no- phenyl ) - 5- br ono- N4- pr op- 2-ynyl - pyri m di ne- 2, 4-di am ne (0.31
nmol , prepared in analogy to procedure 21) was dissolved in THE (20 m),
triethyl woi2oey433 nmol e) and butyl chloroformate (0. 28T/mEPoéos)13ves e added
WO 2004/ 048343 PCT/ EP2003/ 013443 -110 at roomtenperature and the reaction
was stirred at this tenperature until t82 starting material disappeared
(TLC, 3h)'SEﬂth§?§tion was poured into water and

[ 4- (5- BronD-4-"prop-2-ynyl am no- pyri m di n-2-yl am no) - phenyl ] - carbam ¢ acid
butyl ester was isolated by filtration. Yield: 91 ng (70 %9. ESI-Ms: 419. 5
A25 1-Allyl-3-[4-(5-brono-4-prop-2-ynylam no-pyrimdin-2-yl am

no) - phenyl ] - thiourea 10 N_O-pg

N2- ( 4- Am no- phenyl ) - 5- br ono- N4- pr op- 2-ynyl - pyri m di ne- 24 5@ ne (100 ng,
0.3 mml e, prepared in anal ogy procedure 21) was disso], n acetonitrile
(10 m) and a OM sot hi ocyanat e~ (¥0orl ) was added at rppomtenperature. The
reaction mR O)h_gg_tNed urfrr ef | ux Hbas rsN tNe sol vent renoved
under reduewd pressufe.and  HN ka\xRZ

1- Al Lyl - 3- [ 4K(,5- br ome—4—prep-2hyny! ani no- pyri ni di n-2 15;
yl ani no) - phieny! ] x4 hi our ea wasj cf s%gélized fromacetone / ethyRdacetate /
hexanes. Yiefd>X7 ny. ESl-I\/BZK{-'l/]%X/ 6 H  N-gg

1-[ 4- ( 5- Br on®- 4- pr op- 2- ynyl ani Ro- pyri ni diHnr&rey +R0) - pR Nrﬁs-ethyl- 20
urea N2-(4-Anino-phenyl)-5-bronD-hM-prop-2-ynyI-pyrin1£$§2?l,2—dianine (100
ng, 0.3 mole, prepared in analogy to procedure 21) s dissolved in
acetonitrile (10 m) and ethyl isocyanate (0.5 m) STadded at room
tenperature. The 25 reaction m xture was heated under WMR2 for 5 hours
and then cooled to room tenperature and stirred overnight. The solid was
filtered off and dried under high vaccumto provide 47 ng of

1-[ 4- (5- Brono- 4- prop- 2-ynyl am no- pyri m di n- 2-

yl am no) - phenyl ] s83-et hy] —urea. ESI-NG: | 390. 2004/ 048343 .

PCT/ EP osp@l%&&v UL RASE g8 Esﬁﬂs%sedlm%ﬁrﬁ\{\%ro%| aNR! prps dgeribed

[ 4- (5-br oy dhelti B2 MOt 3EbRAenitg LR'YI n- 2-yl am no) - phenyl | -am de = 5

N2- (4- Am no- phenyl ) - 5- br ono- N4- pr op- 2- ynyl - pyri m di ne- 2, 4-di am ne (100 ng,
0.3 mmvl e, prepared in analogy to procedure 21) was dissolved in

acetonitrile (10 m) and triethylamne (1 m) and
1- Met hyl -1 H-i m dazol e-4-sul fonyl chloride

15



(120 ng, 0.66 mmol e) was added at roomtenperature. The reaction m xture
was stirred under reflux for 5 hours, the solvent was renoved under reduced
to pressuwe 2aouwhsgdae crude product was purified by col umececheresmsiegnaphy on
silica gel (ethyl acetate : hexanes 1 : 1). Yield 41 ng of 1-Methyl-

H i m dazol e- 4-sulfonic acid -93-

[ 4- (5- br onp- 4- prop- 2- ynyl am no- pyri m di n- 2-yl am no) - phenyl ] - am de. ESI - V5.
463. 15 WD 2004/ 048343 PCT/EP211113 /111 3 4 4 3 -112 The foll ow ng

exanpl es were prepared in anal ogy t §dH#n&a4q9Rrounds descri bed above.
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The following Examples have been synthesized according to the above
mentioned schemes.
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N-[3-[[(2R)-2-Amino-1-oxo-3-phenylpropyiJamino]-5-[[5-bromo-4-(prop-2-

ynyloxy)pyrimidin-2-yllamino]phenyl]pyrrolidine-1-carboxamide

16a) Methyl 3-amino-5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino}
benzoate

A mixture of 5-bromo-2-chloro-4-(prop-2-ynyloxy)pyrimidine (15 g), methyl 3,5-
diaminobenzoate (45 g) and concentrated hydrochloric acid (15 ml) in methanol
(600 ml) was stirred at 65°C for 8 h. After concentration to half the volume water
was added and the precipitate collected by filtration. The precipitate then was
treated with sodium hydroxide solution (1 n) and dichloromethane. The organic
phase then was washed with water and brine, dried (Na,SQO,) and evaporated to
dryness to give the title compound (13.8 g).

Mp.: 207.5-209 °C

16b) Methyl 5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yl]amino]-3-[[(2R)-2-'

[[(1,1-dimethylethoxy)carbonyl]amino]-1-oxo-3-phenylpropyl]
amino)benzoate

N-BOC-b-phenylalanine (3.3 g), 1-hydroxy-1H-benzotriazole hydrate(1.9 g) and
N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimid hydrochloride (2.37 g) were
stired in DMF (30 ml) for 30 minutes. Then methyi 3-amino-5-[[5-bromo-4-
(prop-2-ynyloxy)pyrimidin-2-ylJamino]benzoate (3.88 g) were added and the
mixture stirred over night. Then ethyl acetate (500 mil) was added and the
reaction mixture washed subsequently with hydrochloric acid (0.1 n), saturated
NaHCOs-solution, water and brine. After drying (Na,SO,) the organic phase
was evaporated and the residue subjected to column chromatography (ethy!
acetate/dichloromethane) to yield 5.36 g of the title compound.

ESI-MS: 624 and 626 (M+)
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16¢) 5-[[5-Bromo-4-(prop-2-yny|oxy)pyrimidin-2-yl]amino]-3-[[(2R)-2-[[(1 ,1-
dimethylethoxy)carbonyl]aminoj}-1 -ox0-3-phenylpropyl]lamino]benzoic acid
Methyl5-[[5-bromo-4-(prop-2-ynyloxy)pyrimid in-2-ylJlamino]-3-[[(2R)-2-[[(1,1-
dimethylethoxy)carbonyl]amino]-1-oxo-3-phenylpropyl]amino]benzoate (1.0 g)
was stirred in a mixture of tetrahydrofuran (20 ml), methanol (20 ml)and sodium
hydroxide solution (2 n; 20 ml) for 48 h. After evaporation water (50 ml) was
added to the residue. On neutralisation with hydrochloric acid (1 n) a precipitate
formed. The precipitate was subjected to chromatography on silica gel
(hexanes/ethyl acetate/methanol) to yield the title compound (450 mg).
ESI-MS: 610 and 612 (M+)

16d) 1,1-Dimethylethoxy [(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-
2-y|]amino]-5-[[(pyrrolidin-1-yl)carbonyl]amino]phenyl]amino]-2-oxo-1-
(phenylmethyl)ethyllcarbamate
5-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin—2-yl]amino]-3-[[(2R)-2-[[(1 -
dimethylethoxy)carbonyl]amino]-1-oxo-3-phenylpropy|]amino]benzoic acid (200
mg), diphenylphosphorylazide (0.75 ml) and triethylamine (0.67 ml) were
refluxed in toluene (40 ml) for 1.5 h. Then pyrrolidine (0.26 ml) was added and
the mixture refluxed for additional 2 h. After cooling the reaction mixture was
diluted with ethyl acetate (50 ml) and subsequently washed with saturated
NaHCOs-solution, water and brine. After drying (Na;S0O,) and evaporation the
residue was subjected to chromatography on silica gel (hexanes/ethyl acetate)
to yield the title compound (126 mg).

ESI-MS: 678 and 680 (M+)

16e) N-[3-[[(2R)-2-Amino-1 -oxo-3-phenylpropyllamino]-5-[[5-bromo-4-(prop-2-
ynyloxy)pyrimidin-2-ylJamino]phenyl]pyrrolidine-1-carboxamide
1,1-Dimethylethoxy [(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-
yl]amino]-5-[[(pyrrolidin—1-yl)carbonyl]amino]phenyl]amino]-Z-oxo-1-
(phenylmethylethyljcarbamate (105 mg) and sulfuric acid (0.5 ml; 2 n) were
stirred in dioxane (5 ml) at 85°C for 3.5 h. After cooling and dilution with water
saturated NaHCO;-solution was added and the resulting precipitate collected by
filtration yielding the title compound (76 mg).

Y H
"N 7
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ESI-MS: 578 and 580 (M+)

A17
(aR)-a-Amino-N-[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-5-
5 (hydroxymethyl)phenyl]lbenzenepropanamide

17a) 1,1-Dimethylethoxy [(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-
2-ylJamino}-5-(hydroxymethyl)phenyl]amino]-2-oxo-1-
(phenylmethyl)ethyl]carbamate

10 To a mixture of 5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yllamino]-3-[[(2R)-2-
[[(1,1-dimethylethoxy)carbonyllamino}-1-oxo-3-phenylpropyllamino]benzoic acid
(100 mg) and triethylamine (25 pl) in tetrahydrofuran (2 ml) was added ethyl
chloroformiate (16 pl) at —10°C. After stirring for 15 minutes at 0°C sodium
borohydride (19 mg) and methanol (1.6 ml) were added and stirring continued

15 over night at room temperature. After dilution with water the reaction mixture
was extracted with ethyl acetate and the organic layer subsequently washed
with saturated NaHCOs-solution and brine. After drying (Na,SO4) and
evaporation the residue was subjected to chromatography on silica gel
(hexanes/ethyl acetate) to yield the title compound (40 mg).

20 ESI-MS: 596 and 598 (M+)

17b) (aR)-a-Amino-N-[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-
5-(hydroxymethyl)phenyilbenzenepropanamide
1,1-Dimethylethoxy[(1R)-2-[[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino}
25 -5-(hydroxymethyl)phenyllamino}-2-oxo-1-(phenylmethyl)ethyl]carbamate

(22mg) and sulfuric acid (0.3 ml; 2 n) were stirred in dioxane (3 ml) at 100°C for
2.5 h. After cooling and dilution with water saturated NaHCOas-solution was
added and the resulting preticipate collected by filtration yielding the title
compound (10 mg).
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A18

3-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino}-5-[(2-hydroxyethyl)

amino}benzenemethanol

5 18a) Methyl3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-[(2hydroxy
ethyl)amino]benzoate
Methyl3-amino-5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yllaminolbenzoate (2 g),
glycolaldehyde dimer (0.7 g), sodium cyanoborohydride (0.49 g) and acetic acid
(0.3 ml) were stirred in methanol (100 ml) for 24 h. After evaporation

10  halfconcentrated NaHCOgs-solution and ethyl acetate were added to the residue.
The organic layer then was washed with water and brine, dried (Na,SO,), filtered
and evaporated. The residue was chromatographed on silica gel
(dichloromethane/methanol)to yield the title compound (1.1 g).

ESI-MS: 421 and 423 (M+)
15  Mp.: 179-179.5°C

18b) 3-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-5-[(2-
hydroxyethyl)amino]benzoic acid
MethyI3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino}-5-[(2-

20 hydroxyethyl)amino]benzoate (350 mg) in a mixture of tetrahydrofuran (6 ml) and
sodium hydroxide solution (2 n; 6 ml) was stirred for 48 h at room temperature.
After evaporation the residue was diluted with water and acidified until the product
precipitated. Filtration and drying yielded the title compound (340 mg).

MS: 406 and 408 (M+)

25
18c) 2-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidin-2-ylamino)-5-hydroxymethyl-
phenylamino]-ethanol
To a mixture of 3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-5-[(2
hydroxyethyl)amino]benzoic acid and triethylamine (57 ul) in tetrahydrofuran (4

30 ml) was added ethyl chloroformiate (37 pl) at —10°C. After stirring for 15 minutes
at 0°C sodium borohydride (44 mg) and methanol (3.6 ml) were added and
stirring continued over night at room temperature. After dilution with water the

reaction mixture was extracted with ethyl acetate and the organic layer
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subsequently washed with saturated NaHCOs-solution and brine. After drying
(NazSQs) and evaporation the residue was subjected to chromatography on
silica gel (hexanes/ethyl acetate) to yield the title compound (59 mg).

CI-MS: 393 and 395 (M+)

A19
PhenylmethylI[3-[[2-[[3-[[(ethylamino)carbonyl]lamino]phenyl]lamino]-5-
(hydroxymethyl)pyrimidin-4-ylJamino]propyljJcarbamate

10 19a) 1-Methylethyl 2,4-dichloropyrimidine-5-carboxylate
To a precooled solution (-40°C) of 2,4-dichloropyrimidine-5-carbonyl chloride (5
ml) in tetrahydrofuran (20 ml) isopropanol (2.6 ml) was added dropwise. Then
the reaction mixture was allowed to come to room temperature and stirred for
2h. After evaporation the residue was chromatographed on silica gel
15 (dichloromethane/ethyl acetate) to yield the title compound (8.2 g).
1H NMR (300 MHz, CDCI3): o/ppm = 1.40 (d, 6H, J = 7 Hz), 5.31 (m, 1H), 9.0
(s, 1H)

19b) 1 -Methylethyl2-chloro-4-[[3-[[(phenylmethoxy)carbonyl]amino]
20  propyllamino]pyrimidine-5-carboxylate
To a solution of 1-methylethyl 2,4-dichloropyrimidine-5-carboxylate (4.7 g) and
ethyldiisopropylamine (3.4 ml) in acetonitrile (250 ml) phenylmethyl [3-
aminopropyllcarbamate (4.2 g) was added at 0°C. Subsequently the reaction
mixture was stirred over night at room temperature. After evaporation the
25  residue was chromatographed on silica gel (dichloromethane/isopropanol) to
yield the title compound (5.9 g).
ESI-MS: 407 and 409 (M+)

19¢) 1-Methylethyl2-[(3-nitrophenyl)amino]-4-[[3-[[( phenylmethoxy)

30 carbonyllamino]propyllamino]pyrimidine-5-carboxylate
1 -Methylethyl2-chIoro—4-[[3—[[(phenylmethoxy)carbonyl]amino]propyl]
amino]pyrimidine-5-carboxylate (3 g) and 3-nitroaniline (1 g) were added to a
mixture of dioxane (150 ml) and hydrochloric acid in dioxane (4 n; 25 ml). After
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stirring at 85°C for 3.5 h the reaction mixture was poured into halfconcentrated
NaHCOs;-solution. The title compound precipitated and was isolated by filtration
(3.59).

ESI-MS: 509 (M+)

19d) Phenylmethyl [3-[[5-(hydroxymethyl)-2-[(3-nitrophenyl)amino]
pyrimidin-4-ylJamino]propyl]carbamate
To a solution of 1-Methylethyl 2-[(3-nitrophenyl)amino}-4-[[3-[[(phenylmethoxy)
carbonyllamino]propylJamino]pyrimidine-5-carboxylate (1.7 g) in tetrahydrofuran
10 (100 ml) LiAlHs (410 mg) was added in portions at 0°C. After 6h at 0°C the
reaction was quenched by addition of saturated ammonium chloride solution.
Ethyl acetate was added and the mixture filtered. After evaporation of the filtrate
the residue was partitioned between water and dichloromethane. The organic
layer was washed with brine, dried (Na;SO,), filtered and evaporated.
15 Chromatography of the residue on silica gel (dichloromethane/methanol)) yielded
the title compound (650 mg).
ESI-MS: 453 (M+)

19e) Phenylmethyl [3-[[5-[[[(1,1-dimethylethyl)dimethylsilyljoxy]methyl]-2-
20  [(3-nitrophenyl)amino]pyrimidin-4-ylJamino]propyl]carbamate

A DMF solution (5 ml) of phenylmethyl [3-[[5-(hydroxymethyl)-2-[(3-

nitrophenyl)amino]pyrimidin-4-ylJaminolpropyljcarbamate (250 mg), chloro(1,1-

dimethylethyl)dimethylsilane (190 mg) and 1H-imidazole (170 mg) was stirred at

room temperature (48 h). After addition of ice water the mixture was extracted
25  with ethyl acetate. The organic layer was washed with water, brine, dried

(NaxS0y), filtered and evaporated. Trituration of the residue with diethyl ether

yielded the title compound (300 mg).

ESI-MS: 567 (M+)

30  19f) Phenyimethyl[3-[[2-[(3-aminophenyl)amino]-5-[[[(1,1-dimethylethyl)
dimethylsilylJoxy]methyl]pyrimidin-4-ylJamino]propyllcarbamate
Phenylmethyl[3-[[5-[[[(1,1-dimethylethyl)dimethylsilylJoxy]lmethyl]-2-[(3-

nitrophenyl)amino]pyrimidin-4-ylJamino]propyljcarbamate (244 mg), dissolved in
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ethanol (30ml), was slowly added to a mixture of FeSO,4 heptahydrate (1.25 a),
concentrated ammonia solution (25%; 1.25 mi) and water (5 ml). After refluxing
for 3 h the mixture was filtered and the filter cake washed with ethyl acetate.
The filtrate was washed with water and brine, dried (Na;SO,), filtered and
5 evaporated to yield the crude title compound (230 mg), which was used in the

next step without further purification.

19g) Phenyimethyl [3-[[5-[[[(1,1-dimethylethyl)dimethylsilylJoxy]methyl]-2-
{[3-[[(ethylamino)carbonyl]Jamino]phenyllamino]pyrimidin-4-
10 ylJamino]propyl]Jcarbamate
To a solution of phenylmethyl [3-[[2-[(3-aminophenyl)amino]-5-[[[(1,1-
dimethylethyl)dimethylsilylJoxy]methyl]pyrimidin-4-yllamino]propyl]carbamate
(225 mg) in acetonitrile (5 ml) ethyl isocyanate (33 pl) was added and the
mixture stirred for 18 h at room temperature. Then 5 drops of ammonia solution
15 (25%) were added and the precipitated title compound isolated by filtration (158
mg).
ESI-MS: 608 (M+)

19h) Phenylmethyl [3-[[2-[[3-[[(ethylamino)carbonyl]lamino]phenyl]amino]-5-
20 (hydroxymethyl)pyrimidin-4-yllJamino]propyl]carbamate

Phenylmethyl[3-[[5-[[[(1,1-dimethylethyl)dimethylsilylJoxy]methyl]-2-[[3-

[[(ethylamino)carbonyllamino]phenyllamino]pyrimidin-4-

yllamino]propyllcarbamate (145 mg) were stirred in a mixture of ethanol (10 mi)

and hydrochloric acid (4 n; 1 ml) for 3 h at room temperature. Then
25  halfconcentrated NaHCOj3-solution and ethyl acetate were added.

The organic phase was washed with water and brine, dried (Na,SO,), filtered

and evaporated to yield the title compound (120 mg).

ESI-MS: 494 (M+)
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20A
1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethy|amino]-pyrimidin-2-y|amino}-

phenyl)-3-cyclopropyl-thiourea

5  20a) 2,2,2-TrifluoroN-(4-nitro-phenyl)-acetamide
4-Nitroaniline (50 g) was dissolved in pyridine (500 ml) and cooled to 0°C.
Trifluoroacetic acid anhydride (52.2 ml) was added slowly at 0°C and allowed to
stir at room temperature overnight. The pyridine was distilled off under reduced
pressure and the solid partitioned between ethyl acetate and water. The organic

10 phase was seperated, dried over magnesium sulfate and the solvent was
removed. The crude product was recrystallized from diisopropyl ether to yield 82
g (97 %) of 2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetamide which was directly used

without purification in the next step.

15 20b) 2,2,2-TriﬂuoroN-(4-amino-phenyl)-acetamide
2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetamide (30 g) was dissolved in ethyl
acetate (500 ml) and Pd/C (10%, 3 g) was added. After hydrogenation (1bar,
room temperature) for 3 h the catalyst was filtered off and the solvent was
removed under reduced pressure. The crude product was recrystallized from

20  diisopropyl ether to yield 20.6 g (79%) of 2,2,2-TrifluoroN-(4-amino-phenyl)-
acetamide. ESI-MS: 205.

20c) N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-
2ylamino}-phenyl)-trifluoro acetamide

25 5-Bromo-4-[2-(1H-imidazol-4-yl)-ethylamino-2-chloro  pyrimidine (59, prepared
according to procedure 1b) was dissolved in acetonitrile (100ml), 2,2,2-TrifluoroN-
(4-amino-phenyl)-acetamide (3.37 g) and a solution of HCI in dioxane (4 M, 10 mi)
were added and the reaction mixture was heated under reflux overnight. The
reaction was cooled to room temperature and the precipitate was filtered and

30 washed with acetonitrile. Yield of N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-
ethylamino]-pyrimidin-2-ylamino}-phenyl)-trifluoro acetamide: 7.6 g (90 %). ESI-
MS: 471.
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20d) N2-(4-Amino-phenyl)-5-bromo-N4-[2-(3H-imidazol-4-yl)-ethyi]-pyrim
idine-2,4-diamine
N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-phenyl)-
trifluoro acetamide (1g, 1.9 mmole) was dissolved in THF (10 ml), MeOH (10 ml)
and water (5 ml) and LiOH (455 mg) was added in one portion at room

temperature. The reaction mixture was stirred at room temperature for two days,

the solvent removed under reduced pressure. The residue was dissolved in -

ethyl acetate and water and extracted with ethyl acetate (3x). The combined
organic layers were combined and dried over magnesium sulfate. After
evaporation of the solvent one obtains 350 mg of N2-(4-Amino-phenyl)-5-
bromo-N4-[2-(3H-imidazol-4-yl)-ethyl}-pyrimidine-2,4-diamine. ESI-MS: 375.

20e) 1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-
ylamino}-phenyl)-3-cyclopropyl-thiourea

Cyclopropyl amine (0.275 mmole) was dissolved in THF (2 ml) and thiocarbonyl
diimidazole (0.28 mmole) was added. The reaction was stired at room
temperature overnight and N2-(4-Amino-phenyl)-5-bromo-N4-[2-(3H-imidazol-4-
yl)-ethyl]-pyrimidine-2,4-diamine (0.26 mmole) was added as a solution in THF
(3 ml) and DMF (1ml) and the reaction was stirred overnight. After removal of
the solvents under reduced pressure the crude product was purified by
flashmaster chromatography (dichloromethane : MeOH 9 :1) to yield 12.5 mg of
1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-phenyl)-
3-cyclopropyl-thiourea. ESI-MS: 474,
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The following Examples have been synthesized according to the above

mentioned schemes.
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A21
1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-z-ylamino}-
phenyl)-3-cyclopropyl-thiourea

5 21a) 2,2,2-TrifluoroN-(4-nitro-phenyl)-acetamide
4-Nitroaniline (50 g) was dissolved in pyridine (500 ml) and cooled to 0°C.
Trifluoroacetic acid anhydride (52.2 ml) was added slowly at 0°C and allowed to
stir at room temperature overnight. The pyridine was distilled off under reduced
pressure and the solid partitioned between ethyl acetate and water. The organic

10 phase was seperated, dried over magnesium sulfate and the solvent was
removed. The crude product was recrystallized from diisopropyl ether to yield 82
g (97 %) of 2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetamide which was directly used

without purification in the next step.

15 21b) 2,2,2-TrifluoroN-(4-amino-phenyl)-acetamide
2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetamide (30 g) was dissolved in ethyl
acetate (500 ml) and Pd/C (10%, 3 g) was added. After hydrogenation (1bar,
room temperature) for 3 h the catalyst was filtered off and the solvent was
removed under reduced pressure. The crude product was recrystallized from

20  diisopropyl ether to yield 20.6 g (79%) of 2,2,2-TrifluoroN-(4-amino-phenyl)-
acetamide. ESI-MS: 205.

21c¢) N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-
phenyl)-trifluoro acetamide

25 5-Bromo-4-[2-(1H-imidazol-4-yl)-ethylamino-2-chloro  pyrimidine (59, prepared
according to procedure 1b) was dissolved in acetonitrile (100ml), 2,2,2-TrifluoroN-
(4-amino-phenyl)-acetamide (3.37 g) and a solution of HCI in dioxane (4 M, 10 ml)
were added and the reaction mixture was heated under reflux overnight. The
reaction was cooled to room temperature and the precipitate was filtered and

30 washed with acetonitrile. Yield of N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-
ethylamino]-pyrimidin-2-ylamino}-phenyl)-trifluoro acetamide: 7.6 g (90 %). ESI-
MS: 471.
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21d) N2-(4-Amino-phenyl)-5-bromo-N4-[2-(3H-imidazol-4-yl)-ethyl]}-
pyrimidine-2,4-diamine
N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-phenyl)-
trifluoro acetamide (1g, 1.9 mmole) was dissolved in THF (10 ml), MeOH (10 ml)
5 and water (5 ml) and LiOH (455 mg) was added in one portion at room
temperature. The reaction mixture was stirred at room temperature for two days,
the solvent removed under reduced pressure. The residue was dissolved in
ethyl acetate and water and extracted with ethyl acetate (3x). The combined
organic layers were combined and dried over magnesium sulfate. After
10 evaporation of the solvent one obtains 350 mg of N2-(4-Amino-phenyl)-5-
bromo-N4-[2-(3H-imidazol-4-yl)-ethyl]-pyrimidine-2,4-diamine. ESI-MS: 375.

21e) 1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-
phenyl)-3-cyclopropyl-thiourea

15 Cyclopropyl amine (0.275 mmole) was dissolved in THF (2 ml) and thiocarbonyl
diimidazole (0.28 mmole) was added. The reaction was stirred at room
temperature overnight and N2-(4-Amino-phenyl)-5-bromo-N4-[2-(3H-imidazol-4-
yl)-ethyl]-pyrimidine-2,4-diamine (0.26 mmole) was added as a solution in THF
(3 ml) and DMF (1ml) and the reaction was stirred overnight. After removal of

20 the solvents under reduced pressure the crude product was purified by
flashmaster chromatography (dichloromethane : MeOH 9 :1) to yield 12.5 mg of
1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-phenytl)-
3-cyclopropyl-thiourea. ESI-MS: 474.

25 A21A
1-(4-{5-Bromo-4-[2-(3-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-
phenyl)-3-cyclopropyl-urea

Cyclopropyl amine (0.275 mmole) was dissolved in THF (2 mi) and carbonyl
30 diimidazole (0.28 mmole) was added. The reaction was stimed at room
temperature overnight and N2-(4-Amino-phenyl)-5-bromo-N4-[2-(3H-imidazol-4-
yl)-ethyl]-pyrimidine-2,4-diamine (0.26 mmole, prepared according to procedure
21) was added as a solution in THF (3 ml) and DMF (1ml) and the reaction was
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stirred overnight, After removal of the solvents under reduced pressure the
crude product was purified by flashmaster chromatography (dichloromethane -
MeOH 9 :1) to yield 23 mg (19 %) of 1-(4-{5-Bromo-4-[2-(3-imidazol-4-yl)-
ethylamino]-pyrimidin-2-ylamino}-phenyl)-3-cyclopropyl-urea. ESI-MS: 458.

A22
5-Bromo-N2-(4-butylamino-phenyl)- N4-[2-(3H-imidazol-4-yl)-ethyl]-

pyrimidine-2,4-diamine

10 N2-(4-Amino-phenyl)—5-bromo-N4-[2-(3H-imidazol-4-yl)-ethyl]-pyrimidine—2,4-
diamine (1 g, 2.6 mmole, prepared according to procedure 21) was dissolved in
MeOH (10 ml), butanal (0.261 ml, 2.9 mmole) was added at room temperature
and the reaction mixture was stirred at room temperature for 20 minutes.
Sodium cyanoborohydride (266 mg, 3.6 mmole) was added and the reaction

15 mixture was stired at room temperature overnight. After extraction with
ethylacetate / bicarbonate solution (3x) the combined organic layers were o
washed with saturated NaCl-solution, dried over magnesium sulfate and
evaporated. The crude product was purified by flashmaster chromatography
(dichloromethane : MeOH 95:5) to provide 9-Bromo-N2-(4-butylamino-phenyl)-

20 N4-[2-(3H-imidazol-4-yl)-ethyl]-pyrimidine-2,4-diamine (130 mg). ESI-MS: 431.

A23
N-(4-{5-Bromo-4-[2-(3H-imidazo|-4-yl)-ethylamino]-pyrimidin-2-y|amino}-
phenyl)-4-methanesulfonyl-3-nitro-benzamide
25
23a) 4-Methylsulfanyl-3-nitro-benzoic acid
4-Chloro-3-nitrobenzoic acid (10 g) were suspended in ethanol (50 ml) and water
(50 ml) and sodium bicarbonate (4.16 g) was added in portions. The reaction
mixture was heated at reflux for 5 minutes and NaSMe (6.95 g) was added in one
30 portion at this temperature. The reaction was stirred under reflux for further 3
hours and then cooled to ambient temperature. The precipitate was collected by

filtration to provide 4-Methylsuifanyl-3-nitro-benzoic acid (11 g, quantitative). This
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material was used without further purification for the following step (procedure
23b)

23b) 4-Methanesulfonyl-3-nitro-benzoic acid

4-Methylsulfanyl-3-nitro-benzoic acid (1 g, 4.69 mmole) was dissolved in methanol
(25 ml) and cooled to 5°C. A solution of Oxone® (5.8 g) in water (20 ml) was
added portionwise at the same temperature. The reaction mixture was allowed to
stir overnight at ambient temperature, methanol was removed under reduced
pressure. The suspension was diluted with water and the solid was filtered off and
dried in vacuum to provide 4-Methanesulfonyl-3-nitro-benzoic acid in 89% vyield
(960 mg). ESI-MS: 246.

23c) N-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-
ylamino}-phenyl)-4-methanesulfonyl-3-nitro-benzamide
4-Methanesulfonyl-3-nitro-benzoic acid (72 mg, 0.29mmole) was dissolved in
DMA (3 ml) and thionyl chloride (0.29 mmole) was added at ambient
temperature. After the mixture was stirred for 5 minutes N2-(4-Amino-phenyl)-5-
bromo-N4-[2-(3H-imidazol-4-yl)-ethyl]-pyrimidine-2 4-diamine (100 mg, 0.26
mmole, prepared according to procedure 21) was added and the reaction was
allowed to stir overnight. After extraction with bicarbonate solution and ethyl
acetate (3x) the combined organic layers were dried over magnesium sulfate
and the solvent was removed under reduced pressure. The crude product was
purified by flashmaster chromatography on silica gel to provide 37 mg of N-(4-
{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-2-ylamino}-phenyl)-4-
methanesulfonyl-3-nitro-benzamide (23 % yield). ESI-MS: 602.

A 24
[4-(5-Bromo-4-prop-2-ynylamino-pyrimidin-2-ylamino)-phenyl]-carbamic
acid butyl ester

N2-(4-Amino-phenyl)-5-bromo-N4-prop-2-ynyl-pyrimidine-2,4-diamine (0.31
mmol, prepared in analogy to procedure 21) was dissolved in THF (20 ml),

triethyl amine (0.33 mmole) and butyl chloroformate (0.33 mmole) were added

Br
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at room temperature and the reaction was stirred at this temperature until the
starting material disappeared (TLC, 3h). The reaction was poured into water and
[4-(5-Bromo-4-prop-2-ynylamino-pyrimidin-2—ylamino)—phenyl]—carbamic acid
butyl ester was isolated by filtration. Yield: 91 mg (70 %). ESI-MS: 419.

A25
1 -AIIyl-3-[4-(5-bromo-4-prop-2-yny|amino-pyrimidin-2-ylamino)-phenyl]-

thiourea

10 N2-(4-Amino-phenyl)-5-bromo-N4-prop-2-ynyl-pyrimidine-2,4-diamine (100 mg,
0.3 mmole, prepared in analogy procedure 21) was dissolved in acetonitrile (10
ml) and allyl isothiocyanate (1 ml) was added at room temperature. The reaction
mixture was heated under reflux for 3 hours, the solvent removed under
reduced pressure and 1-Allyl-3-[4-(5-bromo-4-prop-2-ynylamino-pyrimidin-2-

15 ylamino)-phenyl}-thiourea was crystallized from acetone / ethyl acetate /
hexanes. Yield 37 mg. ESI-MS: 418.

A26
1 -[4-(5-Bromo-4-prop-2-yny|amino-pyrimidin-2-ylamino)-phenyl]-3-ethyl-

20 urea

N2-(4-Amino-phenyl)—5-bromo—N4-prop-2-ynyl-pyrimidine-2,4-diamine (100 mg,
0.3 mmole, prepared in analogy to procedure 21) was dissolved in acetonitrile
(10 ml) and ethyl isocyanate (0.5 ml) was added at room temperature. The

25 reaction mixture was heated under reflux for 5 hours and then cooled to room
temperature and stirred overnight. The solid was filtered off and dried under
high vaccum to provide 47 mg of 1-[4-(5-Bromo-4-prop-2-ynylamino-pyrimidin-2-
ylamino)-phenyl]-3-ethyl-urea. ESI-MS: 390.
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A27
1-Methyl-1H-imidazole-4-sulfonic acid [4-(5-bromo-4-prop-2-ynylamino-

pyrimidin-2-ylamino)-phenyl]-amide

5 N2-(4-Amino-phenyl)-5-bromo-N4-prop-2-ynyl-pyrimidine-2,4-diamine (100 mg,
0.3 mmole, prepared in analogy to procedure 21) was dissolved in acetonitrile
(10 ml) and triethylamine (1 mil) and 1-Methyl-1H-imidazole-4-sulfonyl chloride
(120 mg, 0.66 mmole) was added at room temperature. The reaction mixture
was stirred under reflux for 5 hours, the solvent was removed under reduced

10 pressure and the crude product was purified by column chromatography on
silica gel (ethyl acetate : hexanes 1 : 1). Yield 41 mg of 1-Methyl-1H-imidazole-
4-sulfonic acid [4-(5-bromo-4-prop-2-ynylamino-pyrimidin-2-ylamino)-phenyt}-
amide. ESI-MS: 463.

15



I"~'N/ N~/F HTF1FN H Br W 2004/ 048343 PCT/ EP2003/ 013443 -130-
138 NHZ 333 332,204 HN NLNH Br 139 i "H 319 318,177 HN NN | H Br

140 "HP ~wo 28042048344, 244 H,-, NN "N NH Br 141 HF i | optTEPRI04/H134470, 251
HN N'~N N.:~\ INH \IY~NH Br 142 HF F 404 403,285 F O
-112-

The following examples were prepared in analogy to the compounds described
above.

Example Structure ESI-MS | Mol-Weight
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HO -241- 1. Conpounds of general formula (I) A FIN4 B N1 NX-R2 R 2.
(I') in which A or Bin each case independently of one another represent
hydrogen or s the group -NO2, -NH2, -NR3R4, -N(Cv$-hydroxyal kyl) 2,

-NH( CO) - R5, - NHCOOR6, - NR7- (CO) NRBR9241 NR - (CS)-NRBR9, -COORS, -CO NRR9,
-S02- CH3, 4-brono-1-nethyl -1 H pyrazol 6- 3yl or C54-al kyl optionally
substituted in one or nore places, the sanme way or differently with cyano,
hal ogen, hydroxy or the group 10 -NH2, -NH (CO) -R5, -S02-NHR3, - COORS,

- CONRBR9, 1.- @dmpdurids, of genéfdDiorfalfa @) kyl - RS, X represents an oxygen atom or
the group -NH, RIL represents hydrogen, hal ogen, hydroxynethyl or the group

-COCH, -COOiso-propyl, -NO2, -NH (CO-. 2)2-COOH or is
-NH (CO) - (CH2) 2- COO- Cl. e-al kyl , R2 repfleseifts AC, $- al kyl optionally
substituted in one or nore places,  t e way or differently with
hydroxy, im dazolyl or the group 2, - CO) O CH2- phenyl, -NH (CO N,
-NH (CO) - phenyl, -NH (CO -CH2-O ph yI - NH*( CO) - CH2- phenyl, 20
- NH- ( CO) - CH( NH2) CH2- phenyl, - NH( D- CH( CH3) - phenyl ,
-NI—I-(CO)-CH(NHZ)-(CI—IZ)Z-COO\I, 53 QSA -242 00 HHNHZ ilco NH2 OOO
X—R?
R1
2 )
in which

AorB ineach case independently of one another represent hydrogen or
5 the group —NO3, ~NHa, -NR’R?, -N(C1.¢-hydroxyalkyl),,
-NH(CO)-R®, -NHCOOR?®, -NR’-(CO)-NR®R®, -NR’-(CS)-NR®R®,
-COOR?, -CO-NR®R?, -80,-CHj, 4-bromo-1-methyl-1H-pyrazolo-
3yl or C5-alkyl optionally substituted in one or more places, the
same way or differently with cyano, halogen, hydroxy or the group
10 ~NH,, -NH-(CO)-R®, -S0,-NHR?, -COOR?®, -CONR®R®,
-0-(CO)-R®, -0O-(CO)-Cy¢-alkyl-R®,
X represents an oxygen atom or the group —NH-,
R represents hydrogen, halogen, hydroxymethy! or the group
—COOCH, -COO-iso-propyl, -NO3, -NH-(CO)-(CH3),-COOH or
15 -NH-(CO)-(CHa1)>-COO0-C.¢-alkyl,
R? represents C.s-alky! optionally substituted in one or more places,
the same way or differently with hydroxy, imidazolyl or the group
—NH;, ~NH-(CO)O-CHz-phenyl, -NH-(CO)H, -NH-(CO)-phenyi,
-NH-(CO)-CHz-O-phenyl, -NH-(CO)-CHz-phenyl,
20 -NH-(CO)-CH(NHz)CH-phenyl, -NH-(CO)-CH2-CH(CHs)-phenyl,
-NH-(CO)-CH(NH2)-(CH2),-COCH,

53036AS8G



\HNH2 ~H 13 ~-~ Hor OH O O whereby the phenyl can optionally be
substituted in one or nore places, the sane or differently w th hal ogen,
Cl.e-alkyl or - (CO-C(CH2)-C2H5, 5 or represents C3-alkinyl, R3 or R4 in
each case independently of one anot hepgpepresent hydrogen or Cl M al kyl
optionally substituted in one or nore places, the sane way or differently
w t h hydroxy, phenyl or hydroxyphenyl, or to R3 and R4 together forma

C3. 6- het erocycl oal kyl ri ng containing at | east one nitrogen atom and
optionally can be int errypt ed by=sme or nore oxygen and/or sul fur atons
and/ or can be interrupot g by-a more -(CO® gfbups in the ring and/ or
optionally can contain Qre mvn ¢’ possi bl e «d e nds in the ring,
whereby the C3.e 15 Wetprocyelgal kyl ri ng can ogti ghal '2be substituted with
C .e-alkyl, C, .6-alkyl-COONHor C,.6-al kyl-NH2,” R5 represents C, $-al kyl,
C2- - al kenyl, C3.6-cycl oal kyl Br phenyl each cgn optionally be substituted
in one or nore places, theQs way or differfntly wi th hal ogen, hydroxy,
phenyl or with the grouq,- K @her eby phenyl itself
can optionally be subst : t he sane way or
differently with hal ogen, hydroxy or Cl.6-al kyl, represents Cly-alkyl,
C2{-al kenyl or phenyl, 53036ASG -243- R7 represents hydrogen or C, .6-alkyl
and Reor RO in each case indgpendently of one another represent hydrogen,

C, .e-al kyl, C2.6-al kenyl, C | kyl, ary) or~phenyl, whereby aryl or
phenyl can optionally be su in one oW noje places, the 5 same way
or differently with hydro or gr upbr-NOZ N(C,.6-alkyl)2 or R38 and
RO together forma Cm heterocycl ppl kylring co ' | east one nitrogen

, whereby the phenyl can optionally be substituted in one or more
places, the same or differently with halogen, Cys-alky! or
~(CO)-C(CHy)-C2Hs,

5 or represents Cs-alkinyl,

R®or R* in each case independently of one another represent hydrogen or
C1.s-alkyl optionally substituted in one or more places, the same
way or differently with hydroxy, phenyl or hydroxyphenyl,
or

16 R? and R? together form a Cs¢-heterocycioalkylring containing at least one
nitrogen atom and optionally can be interrupted by one or more
oxygen and/or sulfur atoms and/or can be interrupoted by one or
more —<{CQO)- groups in the ring and/or opticnally can contain one
or more possible double bonds in the ring, whereby the C3¢-

15 heterocycloalkylring can optionally be substituted with Cy.¢-atkyl,
C1s-alkyl-COOH or Cyg-alkyl-NH2,

R® represents Cqg-alkyl, Cas-alkenyl, Cig-cycioalkyl or phenyl each
can optionally be substituted in one or more places, the same way
or differently with halogen, hydroxy, phenyl or with the group ~NH;,

20 -NH(CQ)-0-C1¢-alkyl, whereby phenyl itself can optionally be
substituted in one or more places, the same way or differently with
halogen, hydroxy or Cys-alkyl,

R® represents Cy¢-alky!, Cog-alkenyl or phenyl,

53036A8G



10 oxygen and/or sulfur atons and/or can be interrupted by one or nore
-(CO - groups in the ring and/or optionally can contain one or nore

possi bl e doubl e bonds in the ring, whereby the Cam heterocycl oal kylring can
optionally be substituted with the gtZzag -NH2, 15 whereby when A and B
represent hydrogen, X represents -NH and R2 represents C, $-alkyl, then Rl
represents -NH (CO) -CH(NH2) - (CH2) 2-000H or -NH(CO-CH(N

H2) - (CHR2) 2- H5, whereby when Rl represents -COOiso-propyl, 20 then X
represents - N and RPresSmeB¥iPgernat G)«palfylanthd A or B i ndependently of
one another r ® epdrd en Rl
represents haﬁgﬁ, q?(%dgﬁrﬁgm _NﬁﬂyBoﬁdygé@?ﬁgﬁm rgggﬁxgﬂ R2
represents C,.s-al ky¢-1-sa&§t Cratalienyl, Gr-s=cyelealkyk arytios phenylewhereby agy!

-NH (CO) - Cneycl oal ky -M@'c” A I SO0 il asger eoners,
enanti omers, sol vat eésr, P fga:r%p%{génagf bgﬁ??ﬁ@%%tgﬁﬂc&ﬁléqﬁg%éﬁ%r g’%sal ts
t her eof 5 53036ASG - ZsEine Way@rrdiffaranily with hpdrexybr ther gnolup NI, grccording to
claiml in which A B i ach case independently of one another represent
hydrogen or the gr O-(&BCJ‘NIQ- H4- OH, - NH CH2- hydr oxyphenyl, -NH(CO 5
pyrrolidinyl, -NH (G -CH NH2) - CH2- phenyl, -NH (CO) -pentyi-NH2,
-NH- ( CO) - hexyl 3 NHZ, .- NH- CO% CH2- NH2, - NH- ( CO) - CH( NH2) - _hydr oxyphenyl ,
- NH- ( CO) - cHz- Ry and:R/ fraeier OTWtMWWﬂ'P'HQ at least one
- NH ( CO) - C2H4- di hydr = N -
- NH- ( CO) - CH( NH2) - mz@%,gﬁ Bim an %&@&%)%&é}w PLE e ). - o o
- (CO) - Nig- cycl opr opy| oxyget@ndivt STHUCaR)E anier een/be indemypted biydineydr can

ti Iy b bstituted with hydr. or t «NH2, X r. t
okygen-at om or the. Bt {Gpk- rodes Rthe b abdlfy SRRl RBEE ot 1
and R2 represents - @HnoRPposuitiedoubleltinds in g finy, witereby ther € pl aces, the

sanme way or differenfly with hydroxy, imdazolyl or represents -C3H7 or
-C4Hg optional ly sub’gwm{eéacwcquﬂwﬁn&cwwonaﬁv be substituted W'Eh the
group —NH;,
15 whereby when A and B represent hydrogen, X represents —NH- and R?

represents C;g-alkyl,
then R' represents -NH-(CO)-CH(NH2)-(CH2)>-COOH or
-NH-(CO)-CH(NH2)-(CH,),-COOCHs,

whereby when R' represents -COO-iso-propyl,

20 then X represents —-NH- and R? represents C3-alkinyl and A or B
independently of one another represent the group —NO; or
~NH-(CO)-CF;,

whereby when R’ represents halogen, X represents —-NH-, B represents
hydrogen and R? represents Cqg-alkyl substituted with ~NH_,

25 then A represents ~NH-(CO)-Cg-cycioalky!-NHa,

as well as all related isotopes, diastereomers, enantiomers, solvates,
polymorphs or pharmaceutically acceptable salts thereof.
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pl aces, the sanme way or differently with the group -NH2, 20

-NH (CO) - CH( NH2) - C2H4- 000H, - NH- (CO) - phenyl, -NH (CO) - CH2- phenyl ,

- NH- ( CO) - CH2- CH( CH3) - phenyl , - NH (CO) - CH2- O phenyl, -NH (CO) O CH2- phenyl

- NH- (CO) - CH( NH2) CH2- phenyl, 53036ASGo4445- 0 IO 1A H\ / HNHR2 NH O O
Oy HNH2 H/~~0 O~ N~ ~O-~-NHHor OOH O whereby the phenyl can
optionally be substituted in one or nore places, the sane or differently
wi th halogen, -CH3 or -(CO-C(CH2)(C2H5), 5 or represents C3-al kinyl, as
wel | as al 2. reompewndssof ggnesal farada &) aseerding tesdaim brer s, sol vat es,

pol ynor phs or; Wh?t]g ceutically acceptable salts thereof. 3. Conpounds of
gener al forrmPa 'gmaccordi ng toclaim2, to

B} [ 3-( 5 2- ((3- fngc_(rml) im-mreiﬁépegdWMTWMPﬁwmmm ap] - 5-

rono-4- pyri m di nyl ] am no] pr - - - propane

1-[3-[(2-[[3-[[(2R) - DEHP BRGS0k, & GT@% Xx‘?’f’é‘fﬁ%‘?‘d‘lﬂaﬁ@h@@' Qi noj - 5-

mgvi Elgméri mi di4n>[/'[%wﬁd"gmonﬂ-dc@-@rmBz)mm-ph%wl,nf?a(@@% éhtvmﬁ.d’. -2
- -pDrono- 4- - - 0X0- 2£- rrolil din car po 0] O am noj -

i s pyrinidinyljam no]%&ﬁ@f‘eﬂﬁd@% -Wﬂd&@@n%m%:(ég)- (N

Pyrrolidi ne-I-carboxyld ' - K 4-di chl or o- phenyl ) -
acet yl am no] - pr opyl aH dﬁ%@ﬂykﬁlﬁﬁcgﬁ%m@%r%&ﬁgﬁgm am de,

Pyrrol i di ne- 1- car boxyNil-€Ce}iGHFBettylphenyto-NH{CO)L- ystioxyphenyll ) -

acet yl am no] - pr opyl an Al =2 v | e = I ~dg, 20
Pyrrolidine-1-car box{/ﬂ'?'géggﬁdi@ﬁ{@eéy%ﬁ@wz@@%%H?%q%%gﬁet yl ami no) -
pr ogyl[ am( no]b- pyri m ?J}NH-ZCQJ)Q(CSQHM&NH-IGGW{(CZHBWGMOHJ ne- 1- car boxylic
aci 3-(5-brono-4-{3-[2-(2,4-difl uoro- ViR
acet yf ami no] - pr opyl aﬂpké}ééﬁﬁﬂpmpﬁfmmﬁ(%yl ] - ani de,

whereby the pyrrolidiny! can optionally be substituted with hydroxy

or the group ~NHj,

X represents an oxygen atom or the group —NH-,
15 R represents halogen or hydroxymethyl and
R represents —C;Hs optionally substituted in one or more places, the

same way or differently with hydroxy, imidazolyi
or represents ~C3Hy or —C4Hs optionally substituted in one or more
places, the same way or differently with the group —NH,

20 ~NH-(CO)-CH(NH;)-C;H;-COOH, -NH-(CO)-phenyl,
-NH-(CO)-CHz-phenyl, -NH-(CO)-CHz-CH(CH3z)-phenyl,
—NH-(CO)-CHz-0-phenyl, -NH-(CO)O-CH>-phenyl,
-NH-(CO)-CH(NHz)CH2-phenyl,
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53036ASG - 246- Pyrrolidine-1-carboxylic acid
{3-(5-brono-4-(3-{2-[2, 3-di chl oro-4-(2-

met hyl ene- but yryl ) - phenoxy] - acet yl am no) - pr opyl am no) - pyri m di n- 2-

yl am no] - phenyl } - am de, Pyrrolidi ne- 1-ggg.boxylic acid

[ 3-(5-brono-4-{3-[3-(2, 3-di chl oro-phenyl)- 5
butyrylanino]-propylanino}-pyrinidin-2-y|anino)-phenyl]-anide,
Pyrrolidine-1 -carboxylic acid (3-{5-brono-4-[3-(3-brono-benzoyl an no) -

propyl am no] - pyri m di n- 2- 4 am nenyl ) - am de,

N-(3-((4-((4- amnobutyl)an D- 2- pyrlmd yl $am no) phenyl ) - 1-

pyrrolidi necar boxam de, . 10

N[3-[[2-1[3-[[(2R)- 27a aﬂl - 3- phenyl propym nonhenyl ] am no] - 5-
br ono- 4- pyri m di nyl ] am noj prmpyl ] 2, 2-di et hyl - pr opanedi am de,
N-[3-([(2S)-2Am no- 1- oxo- 3-phepnyl propyl]am no] €6-[ [ 5- br ono- 4- (pr op- 2-
ynyl oxy) pyri m di n-2-yl ] am enyl ] pyrrol | di ng- 1- car boxam de,

N(3-(((2R)-2-Ami no-1-0 propyl]a RO] =S
ynyl oxy) pyrim din-2-yl]amHn henyd ] pyrrol i ddne- 1
(aR)-a- Am no- N-[ 3-[ [ 5- br onp- 4- ( prop- 2-ynyl oxy) pyri m
(hydr oxynet hyl ) phenyl ] benzenepr opanam de,

2-[ 3- (5-Brono- 4- prop- 2-ynyl ogy- pyri m di ne- 2-yl am no) - 5- hyd roxymet hyl -
phenyl am no] - et hanol , 20 '~

(2R) - Ami no- N-[ 3- hydr oxyrha{ - (4xpEQpP- 2- ynyNoxy-[pyri mi di ne- 2-yl ani no) -
phenyl ] - 3- phenyl propi onargde, N OH

3- ((2R) - Am no- 3- phenyl - pr opi onyl & no) - 5 (5 bb no- 44pr op- 2- ynyl oxy-

pyri m di ne-2-yl am no)- N cycl opropyl - benzam dé&,

3- ((2R) - Am no- 3- phenyl - propi onyl am no) - 5- ( 5- br onp- 4- pr op- 2- ynyl oxy 25
pyri m di n- 2-yl am no) whisrdbythe ph ﬁhilbﬁnwﬁbdﬂly R eubytitded in one or more

3-[[2-(] 3- t hyl b h I - 5-
EhyEiE ox3(/£ret L§/|( )epy¥| ant?FO%- Sr am ?%]n Q}a[%g?gfé:m or

Pyrrolidine-1-car boxym@),qu §1.{5i1 [3 ((2R) - am no- 3- phenyl - pr opi onyl ani no) -
pr opyl am no] - 5 br ono- pyri m di r? itk yl am no} - phenyl ) - am de, 30
Pyrroli di ne-1-car box9l‘|’&9@§ﬁ"t§5 93-3{‘“!1}{'3 ((2S) - am no- 3- phenyl - pr opi onyl anm no) -

I
D L5 (5B oo 3 s Y feghedl o, WashiteoBlUR Lranine. sobvatbing) - ot hanol
1- Ami no- cycl opeiyacrphs bop!zhmamﬂd@l&a{@ebiabtmsaﬂtsﬂhemoi— ynyl oxy 53036ASG
-247- pyrimdi ne-2-yl am no) - phenyl ] -am de,

poxam de
di n-2-yljam noj - 5-

3. Compounds of general formula (1} according to claim 2,

10 N-[3-{[2-[{3-[[(2R)-2-amino-1-0x0-3-phenyipropyllamino]phenyljamino]-5-
bromo-4-pyrimidinylJamino]propyi}-2,2-dimethyl-propanediamide,
1-[3Hi2-{[3-[[(2R)-2-amino-1-ox0-3-phenylpropyl]amino]phenyljamino}-5-
bromo-4-pyrimidinyllamino]propyi}-2-oxo-3-pyrrolidinecarboxylic acid,
N-[3{[5-bromo-4-[[3-[{(5-0ox0-2-pyrrolidinyl)carbonyllamino]propyllamino}-2-

15 pyrimidinylJaminc]phenyl]-1-pyrrolidinecarboxamide,
Pyrrolidine-1-carboxylic acid [3-(5-bromo-4-{3-[2-(2,4-dichloro-phenyl)-
acetylamino]-propylamino}-pyrimidin-2-ylamino)-phenyl}-amide,
Pyrrolidine-1-carboxylic acid [3-{5-bromo-4-{3-[2-(4-bromo-phenyl)-
acetylamino]-propylamino}-pyrimidin-2-ylamino)-phenyi]-amide,

20 Pyrrolidine-1-carboxylic acid (3-{5-bromo-4-{3-(2-p-tolyl-acetylamino)-
propylamino]-pyrimidin-2-ylamino}-phenyl)-amide,
Pyrrolidine-1-carboxylic acid [3-(5-bromo-4-{3-[2-(2 4-difluoro-phenyl)-
acetylamino]-propylamino}-pyrimidin-2-ylamino)-phenyl]-amide,
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1- Am no- cycl ohexancar bonyl i c aci d-[ 3-(5-brono-4-prop-2-ynyl oxy- pyrimd

I ne-2-yl am no) - phenyl ] - am de,

(2S) - Ami no- N-[ 3- ( 5- br ono- 4- prop- 2-ynyl oxy- pyri m di ne- 2-yl am no) - phenyl]-3- 5
phenyl - pr opi onam de, -246-

(2R) - Am no- N-[ 3- (5- br onp- 4- pr op- 2- ynyl oxy- pyri m di ne- 2-yl am no) - phenyl | - 3-
phenyl - pr opi onam de,

2-{[ 3-(5-Brono- 4- 2-ynyl oxy-pyri m di ne- 2-yl am no) - phenyl am no] -
meny! ) - phenol Pylrgi)dmeﬂ-carboxylic acnc}/ {3-[5-bromo-4- (g/ 2-[2,3-dichloro-4-(2-

(2R - A no- N (rkhishe SRy BRERGR My R E)rof) i yHiag) - Pheny! ] - 3

(4- hydr oxy- pheny pr opi‘o
N- [ 3- ( 5- Br onpylanpnoppltenyliyaroide; pyri ni di ne- 2- yl ani no) - phenyl ] - 3- (3, 4-

i L0 o s
i Yy -
E 33 g\rr:f%l N- ﬁ"yfr gb*ﬂ%hﬁarb%v'wozd Gri-Rienasdn(33-8remo-peprayiamide)pheny| | - 3-

hydr oxy- pr opi lﬂﬁmo?ﬁynmdin-z-ylammo phenyl)-amide,
(2R) - Am no- N-[ 3-("5- brond-4-p oxy-p r|md|n2ylamno) 4'pzhenyl]-3-
y

hydr oxy- pr opi évwé?«ﬂ(ddﬁ-ewhwl leox%-bmmtn@wrmd@ybamm)wm i mid

ne- 2-yl am no | - pr opi onam de,
I(28) -A)r/n' no- N%pgﬂ'?ﬁ(ﬂﬁé&arao Edlc% 2pyn5: oxy- pyri m di ne- 2-yl am no) - phenyl ] - 3-
25 (4- hydr oxyN;[ﬁeﬁa-l[[ﬁ-[ﬂﬂRMeammndbpxo-s-phenylpropyl]ammo]phenyl]ammo]-s-

2S) - Ami no- N- [.3- ( 5- pr ono: 4- - 2. _pvri i dine- 2 henyl ] - 3-
D200l 91 - pr opi SRARPAPYIM TN BRI RoRAS Y St B s oy i o
i ne- 2-yl ani no)N-[slﬁms)Jz-Amuﬁb-ncdmts-ph@rw d;?gamaiﬁnoﬁe-[@ﬁ&a%%(pr 3. 4.

Conmpounds of general formula accor to claiml Aor Bin

each case i nd&puieneipyrigidin-2oy nan@bh@wl}pwpl@yew -GarbexARiAe. tetrazolyl or

E Rlﬁl- ?E:%;Jphe)'?gll i 'ﬁﬁ’?%&ﬁ% %F@'bhgf&ﬂg?%ghm@?h(’?@mﬁf&éﬁp &322 phenyl ,

- N ( QOIS G- yigloxy it 0ty 2 jatninoleeny Iyrotiilpe CHeb}ansHs

- N (CO) - O NF(Q}") hylgrrn%)&y ﬁ*l‘i T[%l bromo-4-(prop-2-ynyloxy)pyrimidin-2 -yl]ammo] -5-
{hydroxymethyl)phenyl]lbenzenepropanamide,
2-{3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-5-hydroxymethyl-
phenylamino]-ethanol,

20 (2R)-Amino-N-[3-hydroxymethyl-5-(4-prop-2-ynyloxy-pyrimidine-2-ylamino)-
phenyl}-3-phenyl-propionamide,
3-((2R)-Amino-3-phenyl-propionylamino)-5-(5-bromo-4-prop-2-ynyloxy-
pyrimidine-2-ylamino)- N-cyclopropyl-benzamide,
3-((2R)-Amino-3-phenyl-propionylamino)-5-(5-bromo-4-prop-2-ynyloxy-

25 pyrimidin-2-ylamino)- N-isopropykbenzamide,

Phenylmethyl! [3-[[2-{[3-[[(ethylamino)carbonyljlaminojphenyllamino)-5-
(hydroxymethyl)pyrimidine-4-ylJamino]propyijcarbamate,
Pyrrolidine-1-carboxylic acid (3-{4-{3-((2R)-amino-3-phenyl-propionylamino)-
propylamino]-5-bromo-pyrimidine-2-ylamino}-phenyl)-amide,

30 Pyrrolidine-1-carboxylic acid (3-{4-[3-((2S)-amino-3-phenyl-propionylamino)-
propylamino]-5-bromo-pyrimidine-2-ylamino}-phenyl)-amide,
2-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenylaminol-ethanal,
1-Amino-cyclopentancarbonylic acid{3-(5-bromo-4-prop-2-ynyloxy-
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H- ( CO) - CH( NH2) - CH2- phenyl, -NH (CO) - CH(NH2) - CH2 hydr oxyphenyl ,

- NH ( CO) - CH( NH- ( CO) - CH3) - CH2- phenyl, i 0 -NH (CO) - CH2- NH ( CO) - CH3,

-NH- (CO) - N( C2H5) ( C2H4- pi peridinyl), -NH (CO) - N(CH3) (C2H4- pi peri di nyl ),
-NH (CO) - CH2- NH( CH3), - CH2-N(CH3) z - N#7( CO NH CH2- COON , hydant oi nyl ,
-CH2- COOH whereby the pyrrolidinyl can optionally be substituted with
hydroxy or the group -NH2, -N(CH3)2 or -NH (CO-CH3, t5 and whereby
hydant oi nyl can, be substituted with - CH3, - CH2-COH

or - (CO) - t hi azﬂyﬂm'ﬁﬁr%y'amﬂwmd%r the group - NH, represents
hal ogen and K i . ( nyl 20 or
-C2H4- | -@H?Ag@ﬁ] zggﬁ%ﬁ%%wmgédpgss?ftut eﬁﬁﬁ %ylere pl aces,
the same way Ryimidinesl-gaminolphemytpmide, hydroxy, phenyl, naphthyl,

ezl YL OSTAR AP e PSR ES BlpyPhhe Sbbn 3E 2 o oo

- SO2- CH3, -S hﬁropmnanmdedl nonyl substituted 25 with - COON,

SRR M e P M Y B —

- NH- ( CO) - thuwnyl_prdpgaanwubmz - (CO) - NH—CHZ (CO - NH2, (CO) NH- C2H5, - COON

wher eby the phenyl or the imdazolyl, thiazolyl can o ti onal ly be 30

substit ut ed .21{[87(@ Bremeod-ron- aryexloxy-nun@m a;a@ammo&pﬁe@wmn with

hydr oxy, - ﬂ!@h& j CH2- NH2, - COOC2H5, -COOC(CH3)3, 53036ASG -249- 0 O
NNOONNHZ*\H ONHZHOFNFON\NHZ HNNH HOO NNH *N O

(2R)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-3-
(4-hydroxy-phenyl)-propionamide,
N-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylaminc)-phenyl}-3-(3,4-
dihydroxy-phenyl)-propionamide,
N-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyi]-2-hydroxy-

15 (2S)-phenyl-acetamide,
N-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-2-hydroxy-
(2R)-phenyl-acetamide,
(2S)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-3-
hydroxy-propionamide,

20 (2R)-Amino-N-{3-(5-bromo-4-prop-2-ynyloxy-pyrimidin-2-ylamino)-phenyl]-3-
hydroxy-propionamide,
2-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl}-2-
methyl-propionamide,
(28)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ytamino)-phenyl}-3-

25 (4-hydroxy-phenyl)-propionamide,
(28)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl}-3-
p-tolyl-propionamide or
(2R)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl}-3-
p-tolyl-propionamide.

30
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HDHNH ONH S-Oor OLOO as well as all related isotopes,

di astereoners, enantioners, solvates, polynorphs or pharmaceutically
acceptabl e salts thereof. s 5. Conpounds of general forrmula (I) according to
claim1l in which Aor 8 in each case .pgglependently of one another represent
hydrogen or the group -NH (CO -pyrrolidinyl, -NH (CO) -piperidinyl,

-NH (CO) - m)rpholinyl -NH (CO) - hexyl - NH2, -NH (CO) -CH(NH2) 10

hydr oxyphen -NH-(CO) CH( NH2) - CH2- hydr oxyphenyl , hydantoin optionally
substi t ut edeﬁqmpcanSQfgaesfaéwﬁm@&amgmmplahmm, 53036ASG - 250- R1
represents haljg gnd R2 represents hydrogen, -C2H4-im dazolyl or -C3H7

wi ch can optionally be substituted in one or nore places, the sane way or
differently wvAohBt hdn gadmpasexlﬂdebmddmﬂlgwbne anNbtheCtppregédt, hysrogen,

(DU O D MRS, BByl O e TN O

5 -NH-(CO)-pentyl, -NH-(CO)-hexyl, -NH-(CO)-hexyl-NHz, -NH-(CO)-
CaH;, -NH-{(CO)-CHa-phenyl, -NH-(CO)-CH2-NH;, -NH-{CO)-C.H,-
NH2, -NH-(CO)-CH(NH,)-CHj, -NH-(CQ)-CH(NH_)-hydroxyphenyl, -
NH-(CO)-CH(NH,)-CH,-phenyl, -NH-(CO)-CH(NH3)-CH,-
hydroxyphenyl, -NH-(CO)-CH{NH-(CO)-CHa)-CH;-phenyl,

10 -NH-(CO)-CH2-NH-(CO)-CHj3, -NH-{CO)-N(C2Hs)(CoH4-piperidinyl),
-NH-(CO)-N(CH3)(C;H4-piperidinyl), -NH-(CO)-CHz-NH(CH,),
-CH2-N(CHa)z, -NH-(CO)NH-CH,-COOH , hydantoinyi, -CH,-COOH
whereby the pyrrolidinyl can optionally be substituted with hydroxy
or the group —NH,, -N(CHa); or -NH-(CO)-CHj3,

15 and whereby hydantoinyl can be substituted with -CHa,
-CH2-COCH or —(CO)-thiazolidinonyl,
X represents or the group ~NH-,
R’ represents halogen and
R? represents hydrogen or the group -NH-(CO)-phenyi
20 or -C;H,4-, -C3Hs- both can optionally be substituted in one or more

places, the same way or differently with cyano, hydroxy, phenyi,
naphthy!, imidazolyl, thiazolyl, pyridyl, 2-oxazolinyl, piperidinyl,
—NHj3, -NH-CH_-thienyl, -NH-pyridinyl-NO;, -NH-thiazolyl, -SO2-
thienyl, -SO2-NHz, -802-CHs, -S02-C3Hy, pyrrolidinonyl substituted
25 with -COOH, —NH-(CO)-NH-thienyl, ~-NH-(CO)-NH-phenyl,
-NH-(CO)-NH- C;Hs, -NH-(CO)-C{CHa)3, -NH~(CO)-S-C;Hs,
-NH-(CS)-NH- C;Hs, -NH-(CQ)-CzHs, -NH-(CO)-thienyl,
-(C0)-NH-NH,, -(CO)-NH-CH,-(CO)-NH>, -(CQO)-NH-CzHs -COOH
whereby the pheny! or the imidazolyl, thiazolyl can optionally be
30 substituted in one or more places, the same way or differently with
hydroxy, -CHa, -NH-(CO)-CHz-NHz, -COOCzHs, -COOC(CH)s,
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OHOIls as well as all related isotopes, diastereoners, enantioners,
sol vates, polynorphs or pharmaceutically acceptable salts thereof. 10
53036ASG - 251- 6. Compounds of general formula (1) according to claimb5,
N-[3-([5-bromo-4-[[3-[[[ 1 -249-
(trifluoronethyl)cycl obutyl]carbonyl]am no]propyl]amno]-2- pyrimd

']

o

i nyl ] am no] pheny 1-pyrrolidinecar boxam de,
N-[3-[[5-bromo-4-[[3-[[1-_0x0s3-(phenyl sul fonyl)propyl]am no] propyl]ani no] - 2-
pyri m di nyl ] am no] phenyl - 1-wyrrolidi ngcarpoxam de,

N-[3-[[ 5- bronmo- 2- [[3-T c!J|d|n pam no] phenyl ] am noj - 4-

pyrim di nyl ] am no] prop Zret hyH - paneﬁl am de,

N[3-[14-[[3-[[(21-am nocycl opentyl ) car bonyl ] am no] propyl ] am no] - 5- brono-2 10
pyri m di nyl ] am no] phenyl ] G- pyrrolidi necarboxani de,

N-[3-[[4-[[3-[[(1-am nQcy obNH%I ) car bogy!'\am no] propyl ] am no] - 5-i odo- 2-
pyri m di nyl ] am noj phenyl*u olidin am de, N
r-[3-[[5-brono-2-[[3-[(1Hpynroli di nyl'cRr ) am no] phenyl ] am no} - 4-

pyrim di nyl ] am no] propyl ]-1, T-cyecl opedt an arboxam de, is

(4R)-I\I—[3-[(5-brorm-2-[[3-(2, 5-di oxo-1| -im dazolidinyl)phenyl ] am no] - 4-
pyri m di nyl ] am no] propyl I} 2- oxo- 4-t hi azol 4 di necar boxam de,
(4R) -N-[3-[[5-bromo-2,[[ 3 (3-nethy |-2
i mi dazol i di nyl ) phenyl ] aNi noY=A- pyri m Y
t hi azol i di necar boxam det 20 0 H
3-[3-[[5-brono-4-[[2-(1H i mdazol - 4-yl ) et hy A noj - 2-
pyri m di nyl Jam no] phenyl ] -2, 4-i m dazol i di nedi éne, 3-[3-[[5-bronmo-4-([2-(1
H-i m dazol - 4-yl) et hyl ] am noi - 2;
pyr| m di nyl ] am noJphenyl ] -Q- :’ hyl - 2, 4-i m_dazol i di nedi one,

-[3-[[5-brono-4-[] 2- (1 !

pyrlmdlnyl}amno]phenyI\J}Q H [ g | Yethyl]-urea,
N-[3-[[5-bromo-4-[[3-[(2 hy-I - no] pr opyl ] am noj - 2-
pyri m di nyl ] am no] phenyl ] - rol i di nécar boxém’ de,
N-[3-([2-[[3-[((2S)-2-am no- 3 (4 hydr oxyphenyl

oxopropyl ] am no] phenyl ] am ng] - 5 lp{om) 4-pyri m di nyl Jam no] propyli-2,2- 30
di et hyl - pr opanedi am de,

dio
ﬁ'o] propyl ] - 2-oxo- 4-

N[3-[[2-[[3-[[(1-am ndsy, xyI ) bonyr] am no] phenyl ] am no] - 5- br ono- 4-
H S
O

as well as all related isotopes, diastereomers, enantiomers, solvates,
polymorphs or pharmaceutically acceptable salts thereof.

5 5. Compounds of general formula (l) according to claim 1

in which

AorB in each case independently of one another represent hydrogen or
the group -NH-(CO)-pyrrolidinyl, -NH-(CO)-piperidinyl, -NH-(CO)-
morpholinyl, -NH-(CO)-hexyl-NH2, -NH-(CO}-CH(NH2)-

10 hydroxyphenyl, -NH-(CQ)-CH(NH2)-CH2-hydroxyphenyl, hydantoin

optionally substituted with —-CH3,

X represents or the group ~NH-,
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pyri m di nyl ] am no] propyl ] - 2, 2-di net hyl - pr opanedi am de,
N-[3-[[2-([3-[[(2S)-2-am no-2- phenyl acet yl ] am no] phenyl ] am no] - 5- br ono- 4-
53036ASG - 252- pyri m di nyl ] am noj propyl ] -2, 2- di net hyl - pr opanedi an de,
N-[3-[[2-[[3-[[(2R)-2-am no-| -oxo-3- piwyl propyl ] am noj phenyl j am no] - 5-
brono- 4- pyri m di nyl ] am no] propyl j - 5- oxo- 2- pyrrol i di necar boxam de,
N-[3-[[2-[[3-[[(2R) - 2- am no-1| - oxo- 3- phenyl propyl ] am no] phenyl ] am no] -5 5
br ono- 4- pyri m ql nyl ] am no] propyl ] - 2, 2- di net hyl - pr opanedi am de,

N1-[ 3-[[ 5- br ofb- 2- [ [ ®prégerts habg§ﬂﬂﬁﬂl di nyl car bonyl ] ami no] phenyl ] am no] - 4-
pyri m di nyl ] aggzno] pr p| a

N-[3-([5-br om)lﬂ 2- [[3%4%&%%@%’8{99 boﬁﬁﬁazolﬁ'%a?nyl?Thénycf']%anqwtﬁonﬂu pyrimd
i nyl ] am no] pr opyl ] - 2bé sdbstituted in pne pamexe piaces, thelddme way or differently

N- (13- ((5-bromo-4-((2 i mdazol s 4 y :

pyri m di nyl ) am no) phg%l_g‘ € 9T9HP H’fbéryé%’ ‘H %-?3&@?)0 a

N- (13- (( 5 bromo-4-((2:M opc{@-g)34yl)ethyl)amno) 2-

pyri m di nyl)am no) phenylz& 1-pyrrolid inecarboxam de,

N- (13- ((5-bromo-4- ((3-(( nyl car bonyl ) no) propyl )am no)-2 15

N1- (3- ((5-brono-2-((3- idin onyl2) am no) phenyl ) am no) - 4-
pyri m di nyl ) am no) propyl )-1, 1-cycl opropanedi car boxam de,

N- (13- ((5-brono-4-((3-((1-gxopropyl)am no)gropyl)arri no)-2- pyrimd

i nyl ) am no) phenyl ) -1-pyrrdli dnqecar box 20
N-(3-((5-i0do-4-((3-((2x ¢ar bonyl
am no) phenyl) - 1- pyrrol i dinegar poxami
N-(3-([5-bronmo-4-[[3-[[[(2S)=5-0xp-2- H
pyrrolidinyl]carbonyl]am no] propyl]am no]-2-pyrimdinyl]am no] phenyl]-1-
pyrrolidi necar boxam de, &b

N-[3-((5-brono-4-[]3- }[[ 2S) - 4- 0x0- 2- azel

- 2-pyrimdinyl]amno en 1- pyrr ol G

(4R) -N-[ 3-[[5-brono- 2- [H3-[ goiid
pyri m di nyl ] am no] propyl ] - 2Hoxo 4-t hiazolid ar boxam de or
N-(3-[[4-[[3-[[(21-am nocycl obutyl)carbo nyl]arm no] propyl ] am noj - 5- brono-2 30
pyri m di nyl ] am no] phenyl ] - 1- pyrrol i di necar boxam de. 53036ASG - 253- 7.
Compounds of general formgha (1) accordi n%to claim1 in which

ﬂ NH, *\Nmo
' H N
H
H
2 N
*\NM ):o or
H S
O
)k/\o
O
I
0 +

as well as all related isotopes, diastereomers, enantiomers, solvates,

pyri m di nyl ) am no) phermEll NH ol i m de,
(1 2

Fpropyl ) am no) - 2- pyri m di nyl ) -

di nyl ] carbonyl ] am no] propyl ] am no]
9 pxam de,
donyl ) am no] phenyl ] am no] - 4-

*o

polymorphs or pharmaceutically acceptable salts thereof.

i0
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A or B in each case independently of one another represent hal ogen,
hydr ogen or the group -SQ2-CH3, -NO2, -NH2, -CF3, -CH2-NH 5 (CO) - NH2,
-CH2-pyrrolidinyl, -NH (CO-CH3, -NH (CO) -hexyl-NH2, -NH-(CO) phenyl ,
-NH (CO) -pyrrolidinyl, -NH (CO -CH(NH2)}2832- phenyl, NH (CO) -

-NH- (CO) - OCH( CH3) 2, - NH- (CO) - OC2H4- nor pholi no, -NH-(CO) NH-cycIopropyI
- NH ( CO) - nor phol i no, -NH-(CO)-NH—C2H4 m)rphollno

- NH- ( CO) - NH-hydr 0ox | oal kyl 10 yant0|n V\her by the pyrrolidinyl can
optional ly e g gl‘ﬁ? ﬁgﬁﬁ%fh”ﬁyav'a% gprdingtop g NH2 and wher eby t he
hydant oi nyl cam-[e[[5-brethby-fi®[[pubstituted with the group -CH3 or
-(CO-thiazoli

h RL
nal ogen and. R (BBPEEisthICYeRBUDNIRGRPOVAERPIOPIREIC an dazol y1 . or - C3HT

optlonally subsi hikdiSeidn AYI frofdiRé&itbotdifigeame way or differently
with 0 0 ' N~ N%Sll-llNHzﬁﬂd-l Bg@ﬁg {,!)WngoNlor H *\ly~=~ 20 HS as well as all

rel ated issot opé‘s[3-lﬁ5*§)§,@f§¢éoﬁfr%{[§ -oxeritphieniisuiionytiprappleminclpwipyliamined2or
pharmaceuti cal | ﬁﬁ%h%ﬁ%%‘? t&&'%ﬁ&ﬁec&ﬁﬁ%ﬁg 254- 8. Conpounds of

following stru ure
It;i- i m dazg: ]:4- yIN- g.i [ﬁ&-lb)'mmau?.-ﬂgl-m,dmlldmplpanbmndﬁ)min)@nhenly)]amlr;o]A- ol
enzenesul f onam de 5 ol - 4- et am no) - 2-
5 pyri midinyl ) 24" Wb‘iBﬂ&%@lﬂé’h?mlrgg&"Bé“‘y"é'°{’?§e?'?§'? *ono- Z %(2 %/1) )
H-i m dazol - 4- yIN-E3-fpaf BEI[(;I fH?hchgcl%pentyl)carbonyl]amlno]prop%'l%ammo]-S -bromo-2-

pyrim di nyl) am no) phen rrolidinol brono-4-((2-(1
H i mi daz¥ - 4- yiPyeidinyl lﬁglphgnyl]—1 pyrrolldlnecarboxamlde

N-[3-[[4-[[3-{[(1-aminocyclobutyl)carbonyllamino]propyilamino}-5-iodo-2-
pyrimidinyllaminc]phenyl}-1-pyrrolidinecarboxamide,
N*-[3-[[5-bromo-2-{[3-[{ 1-pyrrolidinylcarbonyl)amino]phenyllamino}-4-
pyrimidinyljamino]propyl]-1,1-cyclopentanedicarboxamide,

15 (4R)-N-[3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenyllamino}-4-
pyrimidinyllamino]propyl]-2-oxo-4-thiazolidinecarboxamide,
(4R)-N-[3-[[5-bromo-2-[[3-(3-methyl-2,5-dioxo-1-
imidazolidinyl)phenyljamino}-4-pyrimidinylJaminojpropyl]-2-oxo-4-
thiazolidinecarboxamide,

20 3-[3-[[5-bromo-4-[[2-(1H-imidazol-4-yl)ethyllamino]-2-
pyrimidinyljamino]phenyl]-2,4-imidazolidinedione,
3-{3-[[5-bromo-4-[[2-(1H-imidazol-4-yl)ethyllamino}-2-
pyrimidinyl}Jamino]phenyl}-1-methyl-2,4-imidazolidinedione,
N'-[3-[{5-bromo-4-[[2-(1H-imidazol-4-yl}ethyllamino]-2-

25 pyrimidinyl]amino}phenyl]-N-ethyl-N-[2-{1-piperidinyl)ethyl}-urea,
N-[3-[[5-bromo-4-[[3-[(2,2-dimethyl-1-oxopropyl)amino]propyllamino]-2-
pyrimidinylJamino]phenyl}-1-pyrrolidinecarboxamide,
N-[3-[[2-{[3-[[{2S)-2-amino-3-(4-hydroxypheny!)-1-
oxopropylilaminojphenyllamino}-5-bromo-4-pyrimidinylJamino]propyl}-2,2-

30 dimethyl-propanediamide,
N-[3-[[2-[{3-[[(1-aminocyclohexyl)carbonyljamino]phenyl]lamino}-5-bromo-4-
pyrimidinyljamino]propyl}-2,2-dimethyl-propanediamide,
N-[3-[[2-[[3-][(2S)-2-amino-2-phenylacetyllamino]phenyl]amino]-5-bromo-4-

53036ASG



pyri m di nyl ) am no) phenyl ) -carbam c acid nethyl ester, 10

N2- ( 3- am nophenyl ) - 5- bronpo- Nd- (2- (1 H i m dazol -4-yl)ethyl)-2, 4-

pyri m di nedi am ne, N-(3-((5-brono-4-((2-(1 Himdazol-4-yl)ethyl)am no)-2-
pyrim di nyl ) am no) phenyl )-N -cycl opropypsarrea, N-(3-((5-brono-4-((2-(1
H i m dazol - 4-yl ) et hyl )am no)-2 15

pyrimdinyl)am no)phenyl) 4- m)rphol i necar boxam de,  (3-((5-bromp-4-((2-(1

H i m dazol -4-yl)eth I)am no )ﬂﬁ%rl m di n I)am no) phenyl ) - carbani c acid
1- net hyl et hyl ~ @yfig mvlhnolao op atsimew propanediamide,

o, 20 N2- (3. Ao SRR AnirB L bE S ey ORIk pnyBiAa s L onam

H i m dazol - 4- wrgrepie@fpvmn!ﬂlw]ammipmw-émmez-pymﬂtﬁnﬂﬂbbxamidw- ((2-(1
H i m dazol - 4- ylr)

pyrim dinyl)am n&t ngﬁaﬁ?eﬁl&%@mpﬂ %?8W&”Mﬂ?@%’lﬁm')‘mﬁP%%Y'lam*m]'f’

N2- ( 3- amisno- 5- dbmoebperimidinyiahtino]proly -Q&-diinéthyl#prdpmédldmlde) ethyl)-2,4- 25

Byt i di nyl ) amMaPLERAT -?éf%ﬁ(%@é%w&j@ T L U e
N- (3 (5- br oMo priingfartnolBrogAD ﬂcydldrﬁbbdﬁécﬁéﬁrﬁeiar&d@yrl md inyl)am

I no) phenyl )-N - drox cyclo exa/f urea

N (3 CE bY oo Nrl-l6 hramtor 2142 Srdiascy |y idageldiny hRbyengJamin}4-

Y i dasol - asy D EIRMAMTBRFhANLE amBrkptdpanaieiiad |12 L0, 1 ge.
53036ASGI0 255- N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2- _

byt s nyl | aniHTEBKAT o R A o B R RSB oy o o o
3-[3-[[5-brono- M-(Hﬁrlﬁrbrricb—ll-luzdﬁl-ﬁimidazdl%%ﬂh!ﬁﬂlm|ﬁ0))-2-2

pyri m di nyl ] am nag] I m dazol i di nedi one, .

3-[3-[[ 5- br onp-R¥i @nw\immmn-mm liginegatbaxamide.
pyri m dinyl] am N3 eEFYIe-4 ({ﬁf(fxﬁneﬁyléarbahﬂ%ﬁhbwaﬁﬂﬁﬁ 2-

1-[3-[[2-[[3-[[(2R)-2-am n oxo0- 3- phenyl pr opyl’] no] phenyl ] am no] - 5-
br onmo- 4- pyri mi diquham)am]qobnfmny])~1zpwmdmepngam¢lmecar boxylic acid,
3-

1- 2-[3- b 400
A e P
N-[ 3- [ [ 2- [ [ 3- [ [y2iRdididybamino)proppiyd; Beyuteprgpanesiisarbexamidepheny| ) anmi no] - 5-

N-(3-((5-bromo-4-((3-((1-oxopropyl)amino)propyl)amino)-2-
pyrimidinyl)amino)phenyl}-1-pyrrolidinecarboxamide,

20 N-=(3-((5-iodo-4-((3-({2-thienylcarbonyl)amino)propyl)amino)-2-pyrimidinyl)-
amino)phenyl)-1-pyrrolidinecarboxamide,
N-[3-[[5-bromo-4-[[3-[[[(2S)-5-0x0-2-
pyrrolidinyl]carbonyi]amino]propyllamino}-2-pyrimidinyllamino]phenyi]-1-
pyrrolidinecarboxamide,

25 N-{3-{[5-bromo-4-][3-[[[(2S)-4-0x0-2-azetidinyllcarbonyijamino]propyi}amino}-
2-pyrimidinyllamino]phenyl]-1-pyrrolidinecarboxamide,
(4R)-N-[3-[[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyljamino}-4-
pyrimidinylJamino]propyl}-2-oxo-4-thiazolidinecarboxamide or
N-[3-[[4-[[3-{[(1-aminocyclobutyl)carbonyllamino]propyllamina]-5-bromo-2-

30 pyrimidinylJamino]phenyi}-1-pyrrolidinecarboxamide.

53036A8G



br ono- 4- pyri m di nyl ] am noj propyl j - 5- oxo- 2- pyrrol i di necar boxam de,
N-[3-[[2-[[3-[[(2R) - 2-am no- | - oxo- 3- phenyl propyl ] am no] phenyl ] am noJ- 5-
chl oro- 4- pyri m di nyl ] am no] propyl ] - 2, 2-di et hyl - pr opanedi am de, is
3-[3-[[5-brono-4-[[ (3, 4-di hydr oxyphenylagzet hyl j am no] - 2-

pyri m di nyl ] am no] phenyl ] -2, 4-i m dazol i di nedi one,

3-[3-[[5-brono-4-[[(3, 4-di hydroxyphenyl ) net hyi ] am no] - 2-

pyri m di nyl ] am noj phenyl ] - 1- net hyl - 2, 4-i m dazol i di nedi one,

(4R) - N- [ 3- [ [[5-%rropeundq efoeneraldomida §) pecordingde sfaimi hy| ) phenyl ] ani no] -4 20
pyrim di nyl ] anmjnghiehoPY! | - 2- oxo- 4-t hi azol i di necar boxam de,
N-[3-[[5-bronp-2-[]3-(2, 5-dioxo-1-imdazolidinyl)phenyl]am no]-4-

pyri m di nyl ] ar A priopach-ase indepepgdenty ofdinecanathencentasent halogen,

oyt i i nyl ] am no] pr BP9 PR atous I SGAc i coa IR LS e REN
3-[3-[[55brono- 4- [ [ 3-(CD)pNH,,-OHa-pytalidinyy, -NBEI-QO)-CHg -Nb-(CO)-hexyl-NH;,
P TN &b e SRy el S LBl -ne-(corcrinm e
-1 m dazol i di nyl') phenypfeHi, ME(C0)-OCHs, -NH-(CQ)-OCH(CHa)z, -NH-(CO)-OC,H,-
4- pydm di nyl ] am no] propyl]-2-0xo0-4-thiazol i di necar boxam de or

(4R) - N-[ 3-j [ 5- br onp- 2mp[riiqiipo 5-NH-6x8)-HH-¢ycionropyl o NH-4CONmaraheliony | | car bony!|
30 1-imid Ui di nvl . o AR “a

% hi azol : 31| ngégr Ibo;g)r/ﬁ w'???mﬁ?éﬂ l—g@gw %‘hmﬂcﬁﬂﬁg%ﬁmﬂ '3?8';"3??‘)83333‘&’9 )s(? ructure

N(s-(((jglo(l(;,-(am ?orr:elumn)ﬁmxdnyl ) ani no) - 5- br ono- 2- (12 (1
rimdin am no) phe <1 - e - - -4- -

Y dazol -5yl ot byl PUSHERS R PUGpIdNGRAG BEGHAT e ivke i BB

Ia—ll?! o d5-[|[5-5br|orm- ﬁ-l[ér&hébrou%—NHz_angid_ I ' 1 i,ndol e- 2 b i

A T T

H-i m dazol - 5-yl ) et hy:_érdﬂﬁ'-((.ﬂﬂ;{@#imb)ﬁhiﬁﬂblﬂﬁﬂdd?]{' )-2,4- pyrimdinediamne, to

4-((5-_brorm-4-3((2-(1 i mdazol - 4-yl )etrll_?/l ) am no) - 2- pyri m di nyl ) am no) -

benzam dé, represents the group —NH-,

4-((4-((2-(1H iRm' dazo}épﬂl,éé/ér)tghg%béﬁ%ao) -5-i0do- 2- pyrim di nyl )an no) -

benzenesul f onam de,
3- (( 5- br ono- 4- RZ2- ( 1Hepreskmte -C\dihydrdwyphenylned Hi-ipydazalyi en4Gabtri no) - 15
benzam de, 3-((5-bronp

Hi ni dazol - 4-yl ) et hyl 9@&#’{?@?5&%5@19&6{#@9% ©f QIR pjaces, the same way or

differently with
P N N
h N
O o
0]
0 O n
*\NWO *\N)ki\fo

20
as well as all related isotopes, diastereomers, enantiomers, solvates,

polymorsphs or pharmaceutically acceptable salts thereof.
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benzenesul f onam de,

5-((5-brono-4-((2-(1H i m dazol -4-yl)ethyl)am no)-2-pyrimdinyl)am no)-1, 3-
di hyd ro-2H benzi m dazol - 2- one, 20

3-((5-bromo-4-((2-(1H i m dazol - 4-yl ) et {884} am no) - 2- pyri m di nyl ) am no) -
benzoic acid nmethyl ester, 3-am no-5-((5-b

rono-4-((2-(1H i mdazol -4-yl)et hyI )am no) - 2- pyrimdinyl)am no)- benzoic
acid net hyl 5br 4((2(1 Himidazo | -4-yl)ethyl)a
nino)-2 25 Bys(}?ﬂ‘m‘ﬁnﬁ éﬁ?ﬁu Bﬂee’ Pt hy! ) - net hanesul f onani de,

4- ((5- br ono- 4- 4((a-((zLHHJmdazaM-ybethylﬁmwb)mdmﬁnﬁﬁdmymﬂhm&)—) am no) -
benzoi ¢ acid

3-((5- brom) 4%£('§W %PU&Q%I 4-yl)ethyl)am no)-2-pyrim di nyl ) am no) -

phenol , 3-((5-bromo-4-((2-(1H- -2
S-((5- brorm 4- 6(2 g rclwpnc'da(z(o( g lml%azol# 9eth Irlnam"m)p?yrl m di nyl ) am no) - | H-

i soi ndol 8- 1, 3(mmrm nmlb@rmrs)nherrwﬂmeshyd)mrea Himd

O (e bR P ERabo o a0 1 am ne. 59036450 -257-
Ez{mjz'zzly[L%“‘;"“"‘*""’Z’“”W‘“’m*"y“m”“mﬂﬁ %;:Séﬁ#

benzenesul f on é%(giquﬁom ('E) 11-? -im daz -4—y|)§¥yl5ammo?§

4-((4-((2- (1prm1am9!)aﬁunw)amdwdamrn@)acﬁmbmyi esteronet hyl ) -2- pyrimd
i nyl )am n o) -benzenesul f onam d

4. (4= ( (13- arm AN SRMERERY-S5Diorarb2§rimidazal ety 2.4

benzenesul f on di
4- ((5-br ono- 481:59(%‘ﬁ '|"ﬁ‘.aﬁ' %zol 1-yl)propy()am no)-2-pyrimdinyl)amno)- 10

benzenesul f onaNi{&d(5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-

4-((5-brono- 4#@&&1;;8&’%%){:@&‘%' eéﬂ%lp}&rﬁ_[]@ 2-pyrimdinyl)am no)-

benzenesul f on

4- ((4- ((4- ani neYB((B-Dronmord)((S(tH-imidaZolplyl)ethyljamyihppBd no) -

b | d
4e?f(23m(a?g (g%a?%ﬁﬁpgﬁwwmﬂ) AHmegshalingehexemide: i ni di nyl ) ani no) -

but anoi ¢ aci d, (34«5.(,401-(,6&-«ﬁ.&xmmm&@mﬂﬁmwmﬁmgpyl ) ami no) - 5- br ono- 2-
pyri m di nyl )am no) - benzenesul f onam d

4~ ((2-((4-(ani mmﬂmhgm)rmﬁhﬁ;nw)aﬁarh@pwaq# tmeethyleivl gster.ny| ) ani no) -
N-(3-((5-bromo-4-((2-(1H-imidazo!-4-yl)ethyl)amino)-2-
pyrimidinyh)yamino)phenyl)-methanesulfonamide,

20 N2-(3-amino-5-(triflucromethyl)phenyl)-5-bromo-N4-(2-(1H-imidazol-4-
yllethyl)-2,4-pyrimidinediamine,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-N'-(2-(4-morpholinyl)ethyl)-urea,
N2-(3-amino-5-chlorophenyl)-5-brormo-N4-(2-(1H-imidazol-4-yl)ethyl)-2,4-

25 pyrimidinediamine,

(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl}amino)-2-
pyrimidinyl)amino)phenyl)-carbamic acid 2-(4-morpholinyl)ethyl ester,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yi)ethyl)amino)-2-
pyrimidinyl)amino)phenyt)-N'-(4-hydroxycyclohexyl)-urea,

30 N-(3-({5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-acetamide,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinylamino}phenyl}-benzamide,

53036ASG



20 butanoic acid ethyl ester,

4- ((5-brono-4-((4-(nethyl am no) butyl)am no) - 2- pyri m di nyl ) am no) -
benzenesul f onam de,

4- ((5-bromo-4-((2-(1Hi m dazol - 1-yl) et hgb§am no) - 2- pyri m di nyl ) am no) -
benzenesul f onam de, 25

4-((5-ethyl -4-((2-(1Him dazol -4-yl)ethyl)am no)-2-pyrimdinyl)am no)-
benzenesul f ona

4-( (4 ((2- ( 11 (ORISR LRy reidinyicagbomydgrigplprnylisyminol 4-

benzezesulzf o2aniydﬁldlrtﬂyl?h‘ﬁnb]plropyll-z-oxo-dl-th|azc_>lidmecartlaoxarmde a0
o mos il T oo Rt B e a . (i emiddzot ety ammops: ™ "%
4- ((5- br om- 4- GdmichuyjaRsinblpRenyil-2 didaGiaRbaigney T  m di nyl) ari no) -

benzenesul f onam

2-((2-((45 (an ﬁd§dfﬁ-br@mq-ﬁﬂ%(;ﬂﬂmdw-ﬁdl@m%m@b&-l ni di nyl ) ani no) -
53036ASG - 258-

N-(2- ((2- ((4-( B ﬁﬁﬂ‘%@'ﬁ”?’f"ﬁ Ml s Himigazgidinedione,

pyri m di nyl )am1|=[6)[[§1 lt@-l[[(zmc%mmm-d-oxo-3-phenylpropyl]ammo]phenyl]amlno]-s

e

pyrim dinyl )am1E[G)[EZJHSJ[[X1-&ﬁ'ﬁlﬁmld>ﬁexyl)carbongl]ammo]phenyi]am|no]-5 -bromo-4-
N-(3-((2-((4 | f henyl 4

IQJYE |3 mi %!2 A%E )4 a%q%&nal%ﬁubi ot g%g;;g[ﬁ%/?g?omgg?ﬁrohdmecarboxyllc acid,

pyri m di nyl )amNr{lo)EpEr )}ﬁﬂﬂz fur gﬁcar bo§g>}1é§!’lBF 2 ]aﬂ'ﬁno]phenyl]ammo] >

N- ( 3- (g 2- (|(4 (@mmcﬁupvrmyhrwﬂa@mlprawlhﬁmaapm@hdmecarboxamude

(2 (4 (bt SR IR ORYZ AR xS B A RIE Brminalotenylaminghs) | 15
but ana(rjr: gel )6I\1l- (calotéz—;(y(nmldmvllammuﬁrgg%l] %ggﬂmtnﬁmana)neﬂmmdep 4-

gyzl(zn (4- {am n [ﬁi/g%g'ﬁz[gémi‘%ﬁﬁ% @\egyﬁw@fyﬁﬁwn%?d, nyl ) ami no)

benzenesul f onagyfmidindfamino]phenyl}-2 4- lmldazolldmedlone
4- (5- Brom 4- prop-2 l%élm in yl am no) - phenyl ] - N, N-

di net hyl ani nos @-ﬁﬁdﬁijlbmw-[ﬁ@ lhwromhewammyﬂarrgnmlf nsaur e
(4- (5- br om 4- profagaiMEniRbjpRenyl}-1-methyi-2,4-imidazolidinedione,

(4R)-N-[3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenyljamino]-4-

20 pyrimidinyljamino]propyl]-2-oxo-4-thiazolidinecarboxamide,
N-{3-[[5-bromo-2-{[3-(2,5-dioxo-1-imidazolidinyl)phenyllamino}-4-
pyrimidinyllamino]propyl]-5-oxo-2-pyrrolidinecarboxamide,
N-{3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenyllamino}-4-
pyrimidinyllamino]propyl]-2,2-dimethyl-propanediamide,

25 3-[3-{[5-bromo-4-[[3-(2-oxo-1-pyrrolidinyl)propyllamino}-2-
pyrimidinyllamino]phenyl]-2,4-imidazolidinedione,
(4R)-N-[3-[[5-bromo-2-{[3-(3-methyl-2,5-dioxo-1-imidazolidinyl)phenyl]Jamino]-
4-pyrimidinyllamino]propyl}-2-oxo-4-thiazolidinecarboxamide or
(4R)-N-[3-[[5-bromo-2-[[3-[2,5-diox0-3-[{(4R)-2-0oxo-4-thiazolidinyllcarbonyl]-

30 1-imidazolidinyl]phenylJamino]-4-pyrimidinylJamino]propyl]-2-oxo-4-
thiazolidinecarboxamide.
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pyri m di n-2-yl am no) - phenyl ] -am d,

3-(5-Brono-4- prop- 2-ynyl oxy-pyri m di ne-2-yl am no) - benzoi ¢ acid ethyl ester,
25 4-(5-Brono- 4- prop-2-ynyl oxy-pyrim di ne-2-yl am no) - benzoi ¢ acid et hyl
ester, 2-(5-Bronp-4-prop-2-ynyl oxy- pyr258-di ne- 2-yl am no) - benzoi ¢ acid et hyl
ester, 2-(5-Brono-4-prop-2-ynyl oxy-pyrimdine-2-ylam no)-phenol ,

4- ( 5- Bronp- 4- pr op- 2- ynyl oxy- pyri m di ne-2-yl am no) - benzoi ¢ aci d net hyl

ester, 30 3-(5:Ni.tro-4-prop-2-ynyl am no- pydm di ne- 2-yl am no) - phenol ,
2-(5-Nitro-&: &SB’-"P-"VH?I%}%%RB’J‘{@%/WWWPne- 2-yl ami no) - benzoi ¢ acid et hyl
ester,  3-(5- BB (@mindbriyétityiFsHemghamnd) Slsrems-2! am no) - benzoi ¢ aci d
ethyl ester, 4-(5-Ntro-4-prop-2-ynylam no-pyrimdine-2-ylam no)-benzoic
acid ethyl estR#l |dggé§r@ henyd)-1-pyrrolidine-carboxamide,

4- (5-Nitro-4- p4.08- RO1RQ: ) i h B0 NMethyl

3 L[5 br omo- 4 (B crol P R S s i e 20y BB laminkd £

hydr oxyetshy| ) amphithaleneacetic acikt hy|

3-am no-5-[ [ 5-pramm-4- (p o il di N 2- ] e te 5 or
308 o (2 hyd SURPeRR PR e B SO BR3P i e 2-
yl am no) - benzandolacd-danpekylid acks tethyl ester, Phar maceuti cal conposition
conpri sing as active.i edi,ent at | east e 0, conpoyn f general
fornula (1) ac%'gFW‘H'&%F@“@HT'"HHEZQJquY!}e&’i“ﬁEN?L'(%E‘(S“@}‘V'Fé'&%oﬂ?ﬂl’iﬂéut ically
ef fective amounrirhi@ineliid@nigeevention or treatnment of a disorder caused by,
associated with or acconpani ed by disruptions of cell proliferation and/or
angi ogen¥si s t1)'&@1"?1'8m%ﬁ@'Gﬁ'tﬂHﬁﬂlﬁlﬂeﬂg‘Mawno)a%@&ﬂm\é)atﬂam)i' er, diluent
or excipient. l']er?\z%h'tidyse of a conmpound of general forrmula (I) according to
claim1 to 9 for the 'manufacture of a nedicanent for the prevention or
treatment of a4-€{ds(2-4Br-imikaaskdyhethybamino)-Stiodo-2-myrintidinglaminodni ed by any
abnormal ki nasg nz%cti Vi {,c}/ s&l ected from Chk, Akt, Pdk, Cdk and/or VEG- R
activity as vvet?? 593%‘ CAMWPRati ons thereof. 12. The use of a conmpound of

general for mul 3((6hroates( (- (¥8{-infidarui-4oflfetiof)aehingF2-pydmidinfaniihek ei n t he
ki nase is selected from PDK1, Aktl, Akt2 and/or Akt g 25 13. The use of a

conpoundSof geMRZ@MMSr nula (1) according to claimil, wherein the kinase
(5 55 e [ oneTtie Alniidosta oo ST RIEL) VT
cl ai s benzenesulfonamide,
5-((5-bromo-4-((2-( 1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl}jamino)-1,3-
dihydro-2H-benzimidazol-2-one,

20 3-({5-bromo-4-{(2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyljamino)-
benzoic acid methyl ester,
3-amino-5-((5-bromo-4-((2-( 7H-imidazol-4-yl)ethylyamino)-2-
pyrimidinyl)amino)- benzoic acid methyl ester,
N-((3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-

25 pyrimidinyl)amino)phenyl)methyl)-methanesulfonamide,
4-((5-bromo-4-((2-( 1H-imidazol-4-yl)ethylyamino)-2-pyrimidinyl)amino)-
benzoic acid methyl ester,
3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
phenol,

30 5-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)- 1H-
isoindole-1,3(2H)-dione,
5-bromo-N*-(2-(1H-imidazoi-4-yl)ethyl)-A*-(3-methylphenyl)-2,4-
pyrimidinediamine,
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30 1 to 3, wherein the kinase is selected from Chkl and/or Chk2. 15.The use
according to any one of clains 11 to 14, wherein the disorder is selected

fromcancer, angiofribroma, arthritis, eye diseases, auto-immune 53036ASG

-260- di seases, chenot herapy agent-indu@syd al opecia and nucositis, Crohn-

di sease, endonetriosis, fibrotic diseases, hemangi oma, cardi ovaskul ar

di seases, infectious diseases, nephrol ogi cal diseases, chronic and acute

neur odegener atj,v, | seases,,, | ke.disruptio of neryal tissue, viral

i nfections, 5 'ﬁ’égﬂgﬁmﬁé@éﬁg@@aéﬁy&é@'&mmaﬂpr eventing the formation
of scars, prepymﬁiumgngmiﬁdjpﬁéﬁf?qngmaégm@wé,es and contact dermatitis.
16. The use according to.claim wherei n_cancer stands for solide tunours,

|

tumour - or net4é@42-$1Hrimidazol-dypethyiaming)-Bnethiv-2 RysENdiRyiaeingkase and/ or

| eukem a, art 'Béﬂieﬁtéﬁl?&%iﬁﬁr rheumatoid arthritis, eyes di seases stand for
di abetic retinopathy, neovaskul ar gl aukoma, auto-inmune diseases stand for
psori asi §, al opfdr-4hdimidazol-4-yphethyBarmimopSi(trifluotarbetbyi)2-di seases stand for

cirrhosis of the. l. A ' cel | |iferative is diseases,
arterioskieros !*'hﬁ@%ﬂ%@%géé%ﬁgga@[%nd for diseases that are caused by
uni cel lular  péy@si(3-aminoprogyliaminopbdromoepaimidiriydachife)r stenosis, |ike

stent induced restenosis, _arteri oskl erosis and restenosis, 20 nephrol ogi cal
di seases st andP§FeNgEPYHRNAMIBBephritis, diabetic nephropaty, malignant

nephr oskl er osi Hﬂ?tmm.q(gqm_magi@naﬂwr@pyq%ﬂqﬁ@U@_pyﬁmﬁmamho)_ rejections

and gl onerul opathy, chronic neurodegenerative di seasés stand for
Hunti ngt®n' s drenzesesulfonamydeophi c | at er al skl erosi s, Parki nsons di sease,

oo or™ T oM BFfo R SRR ATA SrRRgaRaRD oL e, o seases

stand for cyt obergeinesulforiarsideons, herpes, hepatitis B or Cand HV. 30 17.

use as & nedt AR SRR RS H R a0 taaas
benzenesulfonamide,

15 4-((2-({4-(aminosulifonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-
butanocic acid,
4-({(4-((3-({(aminocarbonyl)amino)propyl)aminc)-5-bromo-2-
pyrimidinyl})amino)-benzenesulfonamide,
4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-

20 butanoic acid ethyl ester,
4-((5-bromo-4-((4-(methylamino)butyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((5-bromo-4-((2-( 1H-imidazol-1-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,

25 4-((5-ethyl-4-((2-( 1H-imidazol-4-y!)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
4~((4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((5-bromo-4-((2-(2-pyridinyl)ethyl)amino)-2-pyrimidinyl)amino)-

30 benzenesulfonamide,
4-((5-bromo-4-((2-( 1H-indol-3-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
2-((2-({4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyi)amino)-
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261 5 10 18. The use of a conpound of general fornula (I} according to any
one of clains | to 9 for the manufacture of a nedicanment for the treatnent
of a 15 disease-state alleviated by the inhibition of Akt, Pdk, chk and/or
VEGF-R activity. 19. The use of clai m23- vhlerein the disease-state is
cancer, angiofribroma, arthritis, eye diseases, auto-imune diseases,
chenot herapy 20 agent-induced al opecia and mucositis, Crohn's disease,
endonetri osi s, cf.ét | c di seases, henangi oma, cardi ovaskul ar di seases,

i nfectious dlseases nephrotoglcal di seases, chronic and acute

neur odegener at Ny@-( (ﬂ-e(ée(aﬂmoslulféwyl)pﬂeaylommnohs wbrmoet-val tissue, viral

I nfections e nos vessel s, prevention the formation
of scars, prev@iﬁqg 3&'”& éf"g%' kerat oma seni |l es or contact
dermatitis. zsl((zm(ammoeﬁlf@wpﬁeﬁ;a)ammr Shbforfg A pyrirhidiyarisg)- sol i de
tumours, tumour- or nefastasis growth, Kaposis Sarkom Hodgkin's disease
and/ or Iéukem RfoP3pay ritis stands for rheumat0| d arthritis, eyes diseases
stand for di abgt LaRmsh 2&;{‘ I 1, auto-inmune di seases
stand for psorﬁégﬂgzﬂgl(g ecl a}fgn)g}/b‘héﬁ '?'Fo’ gbg lerosis, fibrotic diseases
stand for ci rrmldlmf)amm)buwwwmdngu al cell proli ferative WO

2004/ 045343 P / oskl erosis, inf ect-i ouse
di seases st an?g f(gﬁgégﬁﬁégé‘gﬁs%?' Hgﬁﬁﬁ’rh Sﬂ{é@f@‘@gf@ﬁé’f‘.‘. cellular parasites,

car di ovascul arpyhrmdmglaarrm’toapmpf;t)racetaaﬂdei s, i ke st ent induced restenosis,
5 arter'oskler ' resten rol o eases stand for

gl oner u: ](9nephr %bz(ﬁﬁgéﬁ@m%uﬁgﬁ %lam'"ﬂgb ﬂ'&'ﬁ’ nephr oskl erosi s,

t hrombi ¢ m kr W%lﬁ%ﬁ)bmtﬁﬁwyﬁmuréﬁcﬁﬂﬁibﬁiﬂe rejections and

gl orrer ul opat hy,” chroni c neurodégenerative di seases stand for Huntington's
di sease, 10 aiMy@ttHfAr{emingssifandlohenpiaminopbhicomodhs di sease, Al DS,

dermentia and @@Eﬂﬁémﬁgﬁﬁﬁgﬁéﬁé@z% ﬁgeraf ve di seases stand

for ischem as rain neu aunas viral infections stand for
cytonegalic i Mﬂﬁﬁ(mldmutﬁmw,l)phepyﬂ)antme)-ﬁbwmﬁ)dapyhmldmyl)amlno)-
15 butanamide,

N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-
pyrimidinyl)amino)propyl)-2-thiophenecarboxamide,
4-((4-(4-(aminomethyl)-1-piperidinyl)-5-bromo-2-pyrimidinyl)amino)-
benzenesulfonamide,

20 4-(5-Brom-4-prop-2-ynylamino-pyrimidin-2-ylamino)-phenyl}-N,N-
dimethylaminosulfonylamin,
1-Methyl-1H-imidazol-4-sulfons&ure [4-(5-brom-4-prop-2-ynylamino-
pyrimidin-2-ylamino)-phenyl]-amid,
3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-benzoic acid ethyl ester,

25 4-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-benzoic acid ethyi ester,
2-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-henzoic acid ethyl ester,
2-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenol,
4-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-benzoic acid methyl
ester,

30 3-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-phenol,
2-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-benzoic acid ethyl ester,
3-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-benzoic acid ethyl ester,
4-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-benzoic acid ethyl ester,
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4-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-phenol,

Methyl 3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yllamino]-5-f(2-
hydroxyethyl)amino}benzoate,

Methy! 3-amino-5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]benzoate
or

3-[Bis-({2-hydroxy-ethyl)-amino]-5-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-
ylamino)-benzoic acid methy! ester.

10. Pharmaceutical composition comprising as an active ingredient at least one

1.

compound of general formula (1) according to any one of claims 1to 9in an
therapeutically effective amount for the prevention or treatment of a disorder
caused by, associated with or accompanied by disruptions of cell
proliferation and/or angiogenesis together with an pharmaceutically
acceptable carrier, diluent or excipient.

Use of a compound of general formula (1) according to claim 1 to 8 for the
manufacture of a medicament for the prevention or treatment of a disorder
caused by, associated with or accompanied by any abnormal kinase activity
selected from Chk, Akt, Pdk, Cdk and/or VEGF-R activity as well as
combinations thereof.

12. The use of a compound of general formula (l) according to any one of claims

4 to 8, wherein the kinase is selected from PDK1, Aktt, Akt2 and/or Akt3.

13.The use of a compound of general formula (1) according to claim 11, wherein

the kinase is selected from PDK1, Akt1, Akt2 and/or Akt3 in combination with
VEGF-R.

14. The use of a compound of general formula (I) according to any one of claims

1 to 3, wherein the kinase is selected from Chk1 and/or Chk2.

15.The use according to any one of claims 11 to 14, wherein the disorder is

selected from cancer, angiofribroma, arthritis, eye diseases, auto-immune
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diseases, chemotherapy agent-induced alopecia and mucositis, Crohn-
disease, endometriosis, fibrotic diseases, hemangioma, cardiovaskular
diseases, infectious diseases, nephrological diseases, chronic und acute
neurodegenerative diseases, like disruptions of nerval tissue, viral infections,
to prevent restenosis of vessels, for preventing the formation of scars,
preventing or freating keratoma seniles and contact dermatitis.

16. The use according to claim 15, wherein

cancer stands for solide tumours, tumour- or metastasis growth, Kaposis
Sarkom, Hodgkin’s disease and/or leukemia,

arthritis stands for rheumatoid arthritis,

eyes diseases stand for diabetic retinopathy, neovaskular glaukoma,
auto-immune diseases stand for psoriasis, alopecia and/or multiple sklerosis,
fibrotic diseases stand for cirrhosis of the liver, mesangial cell proliferative
diseases, arteriosklerosis,

infectiouse diseases stand for diseases that are caused by unicellular
parasites,

cardiovascular diseases stand for stenosis, like stent induced restenosis,
arteriosklerosis and restenosis,

nephrological diseases stand for glomerulonephritis, diabetic nephropaty,
malignant nephrosklerosis, thrombic mikroangiopathis syndrome, transplant
rejections and glomerulopathy,

chronic neurodegenerative diseases stand for Huntington’s disease,
amyotrophic lateralsklerosis, Parkinsons disease, AlIDS, dementia und
Alzheimer's disease,

acute neurodegenerative diseases stand for ischemias of the brain and
neurotraumas, and

viral infections stand for cytomegalic infections, herpes, hepatitis B or C and
HIV.

17.Compound of general formula (I} according to any one of claim 1 to 9 for the

use as a medicament

53036A8G



10

15

20

25

30

WO 2004/048343 251 PCT/EP2003/013443

18.The use of a compound of general formula (I} according to any one of
claims 1 to 9 for the manufacture of a medicament for the treatment of a
disease-state alleviated by the inhibition of Akt, Pdk, chk and/or VEGF-R
activity.

19.The use of claim 18, wherein the disease-state is cancer,
angiofribroma, arthritis, eye diseases, auto-immune diseases, chemotherapy
agent-induced alopecia and mucositis, Crohn’s disease, endometriosis,
fibrotic diseases, hemangioma, cardiovaskular diseases, infectious diseases,
nephrological diseases, chronic und acute neurodegenerative diseases, like
disruptions of nerval tissue, viral infections, prevention of restenosis of
vessels, prevention the formation of scars, prevention or treatment of
keratoma seniles or contact dermatitis.

20.The use of claim 19, wherein

cancer stands for solide tumours, tumour- or metastasis growth, Kaposis
Sarkom, Hodgkin's disease and/or leukemia,

arthritis stands for rheumatoid arthritis,

eyes diseases stand for diabetic retinopathy, neovaskular glaukoma,
auto-immune diseases stand for psoriasis, alopecia and/or multiple sklerosis,
fibrotic diseases stand for cirrhosis of the liver, mesangial cell proliferative
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diseases, arteriosklerosis,

infectiouse diseases stand for diseases that are caused by unicellular
parasites,

cardiovascular diseases stand for stenosis, like stent induced restenosis,
arteriosklerosis and restenosis,

nephrological diseases stand for glomerulonephritis, diabetic nephropaty,
malignant nephrosklerosis, thrombic mikroangiopathis syndrome, transplant
rejections and glomerulopathy,

chronic neurodegenerative diseases stand for Huntington’s disease,
amyotrophic lateralskierosis, Parkinsons disease, AIDS, dementia und
Alzheimer’s disease,

acute neurodegenerative diseases stand for ischemias of the brain and
neurotraumas, and

viral infections stand for cytomegalic infections, herpes, hepatitis B or C and
HIV.





