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WO 2004/ 048343 PCT/ EP2003/ 013443 Chk-, Pdk- and
Akt -1 nhi bitory Pyrimdines, Their Production and Use

w@sooRhassmaceut i cal Agents Description 5 Thi SPCT/EP2003/013443

invention relates to pyrimdine derivatives, their
production as well as their use as nedications for

%kﬁ%@@%N@%Lk?—ﬁlz%t%f@?ﬁﬁzmﬁggee%% Kﬁwfymﬁnd Use as

(phosphoi nosi ti de- dephatitBtettiCsisRgontsr e enzyme
famlies that play an inportant role in the

regul ation of the cell cycle and thus is an especially

advant ageous target for oprment of smal

i nhi bi tory nol ecul es. #%Q%wgﬁ SLS may be involved

i n comon signal transduction pathways. Preferentia

i nhibitors of the Chks and Akts and/or Pdks

Thisr invention Irglatgs tedryripiding delivattyes othain peadugtion ascwell as their
c i sruptions of cel

%%6’13]'2‘:‘%8?9 ﬁénsdf E’y%?’lgﬁn %@éusa@gégsn% ogs are al ready

descri bed as actlve |ngred|ents such as, for

exan& the 2-anilino-pyrimdines as fungl ci des
Thee- bl dempkpeint s lfaserlit e Akisyy Aretein n&Nases v )i v%%d Pdks

IR G0 R SUESHRIBRSIY bty an oorian

rMarmetbhepwgulatrrblnnef ther celhtcyvlesarsd ¢husdes ani depebcidilpradvantageous

(0P Krlbp JevBamAR.of STBLITNIAGH TFes: S TpPdis may be

A o S YA s T s o v

mwmms:anMMWksepamcalanqm P@#kdmnmer usedtion &reafivgocancer or
0/3 #65 Prote Ii and fegqfi@) or tyrosine
4ha '%rHP 3”?8 (ﬁﬁ a?rQ CLHES hel i al cel |

functl on are subst antially involved in physiol ogical

as well as in disease-related .angl ogenesis. These
Ryrigridines endpanalogs  arecatreadycdengabe @s amgeumaiﬁdlents such as, for

Endot hfe é{\% # G%\éwat?yngﬁéltngﬁ eafsy Fﬁ;&@ - ﬁgg | grt !sﬂbstltuted
ﬂyﬂﬁﬁtﬂﬁh@rdérﬂiﬁtlws Fofl tiMingyhasbRRidal ftﬁsﬁel\i\*oﬁégeneratlve diseases
[ rmunogl obulin-like and epidermal growth factor

(WY §93na s sCOKiBhibitoesnithg mastevariesbryrémiging Herivattyes are

BRI /8L ERATBIER b RoP Pyt Uiy B D[RR “Borr24so)

Zamino/4 isubbtitdesd Fyrinilifeg 0 QA ABH43375)T/ ﬁﬁfm/(wm%/om 62),
-2 (VEGE.RL), Fl K|/ KDR (VEGE-R2), and Flt4 (VEGE.

Srhustnd-pyiragiriass (W@ 0PBa8gR). aalingovienges QL HD12486) and

ZFWO%? VE&Q m'g@@ 98’8’ g\/lérﬂﬁj actorbl((g?gfm)mc

wher eas Fl k1/ KDR b| nds VEG-, VEG- C and VEGF D, and

t he Ilgands of FIt4 are VEG--C aﬂd VEG-- Ni cos

Pratein. Tigabdi| and s secepion 6lyrasio) | PORES o Uit &mCva ofegulate
ﬁ@%ﬁ%ﬁg chlrl]tfﬁetgétl?n %lfée Bétgnqﬁg‘%?gﬁg%%m@glsdﬁuéﬁsa%swell as in
disease-related angiogenesis. These ligand/receptor systems include the

Vascular Endothelial Growth Factor (VEGF) and the Angiopoietin (Ang) families,

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
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Tek). Wiereas Tiel remains an orphan receptor, three
secreted glycoprotein |igands of Tie2, Angl, Ang2,

w@na4A9838 Ang4 have been di scovered (Davis et P@EI/EP2003/013443

Cell 87, 1161-1169, 1996; Maisonpierre et al., Science
277, 55-60, 1997; 1o Val enzuef?a et al, Proc. Natl.

KRR @FeRts T
éé@@l LV éﬁg £y’ 490%38(’814 PLEPER J; THese receptors are
rerdmgblzedrtsy oferobers afnmeo\gEﬁSerr&datedlgmwh Kactasemn that the ligands

PEFll e VEGR A h shaeres orawdh ctag WIEFipfed® FRIKOR binds

- VREIIVEGFLS ahd \PEG‘F'—Qeaﬁ@rtrlﬁ’é’Hgélﬁdé BeFIt8afe WGPJG Qﬁ& VEGF-D

of cell cycle dependent Kkinas In particular

AticosirdRm. ODRatlkeglc 1 ba, Hiténdens). qumm)d farrdllyomf endothehal cell
t K

RSBGPS uGreer Kt sugae P rlon ebpin | kpalsadown as

vk hwAaread Tid e febfiReah 'cﬁ?héﬁ' Q@cé;ﬂ%r {hindd Ridcpstad tgj]?éoproteln

are already known. The substances that are describ
hgardsapb TR, g, Ang2t and Angidirg4 h@yeabe@adgscpmebu (Davis et

A nbE 47 B i oo PhisolPiclfe oL lh SAGE§77. 56%0, 1007,

Yaizueianst alaPdod. N80 VAEadISScil USPage N99044009f 0999# patents uUs
that the novel conpounds _of gener al formula |

27 ON»K US NSTR49® A8S( 15,814,464hi afetmemmmeum of the
gggr{og glja%é'tf %mas%s% bg dsBdef%Flﬂ- %ﬁﬁ@ cancer or other diseases
I ndepen

one ano er represen
ﬂaitw@relatbwdbwgmgémdrsoxy aryl or the grOUp - NQ2,
-NH2, - NR3R4, -CI.6-al kyl-NR 3R4,
-N(C1_6- hydroxyal kyl )2, -NH C(NH)-CH3, - NH(CO) - R5,

THERRerlo M iR S proliie (o it gt are, s of cell

by@aodebemehylkm]aséspw qmoﬂmﬂa"a‘y(l:hgr AkgpPdkeDK (cyclin dependent
Cl.6-al k optiognally substituted in _one or
b!“éé@g a(\{W@’s%ﬂQéO S f@?@eﬁ&?@?? in tH%‘”I‘Fé%'Qj’gXEQF'R (vascular

Enggﬂ%bf @é@g{)f&%& '\@f%B% ngé%ﬁh %Peﬁ%ﬁgﬁbs than the

ki itof CO)atNiRe 8RBz adyKroMHRI he- Sulfstahcdbthabrare described here are

mpééC%;ﬁve,\an%%/tk‘\eﬁ?@;édrya%ﬁétgﬁéé\@ﬁngng@f@?ng%:qgtren ::?rﬁd can be
bRkRGEBhed YO ¥iHE A ady KhoBmACHKinhiBXGES RN as, e.g., olomoucine

and roscovitine.

It has now been found that the novel compounds of general formula |

A
HN
J. B
N= lN
N\
R1

in which
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the group -COOH, -COO-iso-propyl, -NO2,
-NH (CO) - (CH2) 2 15 COOH or
WO M4/ 833 ( CH2) 2- COO- C1_6- al kyl , wher eby t he QICBERdR3/013443
can optionally be substituted in one or nore places,
in the sane way or dlfferentBy wi th hal ogen, R2

%%p bBesent Sn '@ég Q;%@E é}gdse?flily%? ondddthdr @Pyér%ér}g cyano,

~ 6-al kyl |onaI uted I n one
pl aces, thfalegm'e hyalyoan Harahyf, faeyimuhqgmum—N@aneNHz -

FEAS TN TR (R R R e

e N**?%Sé% SR AR R AR

- NH- ( CS) - NBBRR® -KO-NRIB OO@NHF@nyhlkyl—&QQEQSO -CHs, 4-

S L e T A

aIOOi/2048§4t§H>( I\@é JUN gé Qﬂ&ﬂéﬁlmnﬂy@u@s@u@d Iy 6né\'6f more

Nl -12 H Hplateq) thalsemeZwaly@r diifeDently ovith halogeromd(oxyHcyano

NHS H QMNith the graus 'cSbRSO-BONR®R®, -NH,, -NH-S0,-CHj, -
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).-
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
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?, -
(CO)-NH-NH;, -(CO)-NH-CH,-(CO)-NH,, -(CO)-NH-C4.¢-alkyl -
COOH,



0O O0*-N H NH2 whereby the aryl or the heteroaryl

can optionally be substituted in one or nore places,
wo bw4mpesses or di fferently with hal ogen, hydr oxyPCT/EP2003/013443

Cl_6-al kyl, -NH2, -NH (CO -CH2-NH2, -NC2,

-(CO-C(CH2) -C2H5, - 5 COOR6;4- COOC(CH3) 3, or

represents C3: Ikbnyl , WD 2004/ 048343

PCT/ EP2003/ 013443} -5 R3 and Rf i nGeach case

i ndependenty Hanot:he¥_ renr |qislahydr ogen or

Cl_6-al kyl gptional I'y?subst i tmlt ed\i n e or nore

pl aces, the sane way or differently w th hydroxy,

phenyl or hydrogyphenyl, or 5 R¥or R4 together form

a C3_6-heterocydl oajNkyl ri ng coft ai yi at | east one

ni trogen atofim@n pt Fonal | y_c e interrupted by one

or nore oxyged and/ or sul furNato nd/ or can be

interrupted by one o rtore-'(‘CO)- oups in the ring

and/ or opti onalby can contain one or nore possible

doubl e bonds i njjthe ring, where the C3_6 10
het er ocycl oat ' can optiong ly be substituted
with Cl1_6-al kyk, C1\6-a]kyl = NHz1. 6- al kyl - NH2,

R5 represents hydrdNgen, C1_6-aﬁky _6-al koxy,
C2_6-al kenyl, C3_6t cycl oal kylT'in yl, heteroaryl,
the group -(CO-NH2 or C3 _6- heterorycl oal kylring that
can optionally lge i Rterrupted with one or is nore
nitrogen and/ or Joxygen and/or &l fur atons and/or can
be interrupteq” byloqanHyr norel (CO

ring and/or oti ¢ y can NOnt ai 9
possi bl e doubl e bor in theH ring d Cl1_6-al kyl,
C2_6-al kenyl, C3_6-cycloal kylring, C3-6 20

het er ocycl oal kyl ring defi ned above, ary|, or heteroaryl

can optionally b tituted injpne nore pl aces,
[ y\lth alfogexn, hydroxy,
)H(ﬁ){’ ! 6- lé%clo k'yp:, O
n
f

t he sane way «0r
Cl_6-al kyl, CIMN-al

C3_6- het er ocyclfbal kyl g definkd above, aryl,
heteroaryl or with t group -NRSR9, -NO2,

-NR -(CO-R5, -®GH(CO-C1_6 25

al kyl -NH (CO) -d1_6 yl, -NR 7-( - NR8R9, - CO- CH3,
“OOOH, - C&M@yl . -SH 6@y,

- S02- NR8R9, S

O
O
O
PO
H J o
O
*—N
H

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, -
COOR®, -COOC(CHa)s,

or represents Cs-alkinyl,
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whereby aryl itself can optionally be substituted in

one or nore places, the sane way or differently with
wh20009e8343 hydr oxy, Cl-6- al kyl or Cl-6-al koxy, PGDERB03/013443

represents Cl.6-al kyl, C2_6-al kenyl or phenyl, whereby

Cl. 6-al kyl may optlonally be-8ubstituted with C3_6-

%l% g@yclng %laﬁﬁlcrasg%(ﬁé}?énd%ﬂﬂy OPbhe '?ﬂ'ldtlé(eiﬂ'%gresent hgdrogen or

er rupt nore’ ni trogen an
and/ or Sul@w amymmxmdyeubmutdmn\maezmmwsms the same
PCT/ EP2003/ 013443 -6 |nterr ted b ?ne or
- (CO) - gr Vo differently with BM Y p'b%'m %Qvﬁgwaheny'
contain o or nore possi bl e double bonds in the
ring, R7 represents hydrogen or Cl_6-al kyl, 5 R8or R9
RhoeRAh categeiter doremd diyd-yetefoayntwalitytringcomtajmirg atleast one

Ly drogen, éil%@gregw%@n@r@tlogehfg%fs Rl by on’or more
Cl. 6-al kyl, @%ﬂ opt| ona1ulr aggn@aﬁ)df“dr%nktyé intéfr¥bteBlby one or

het er oar yl substituted 1 n one o
nor e pl acanpre hé()@)}rg!owagm the roxg and/bepptivhallydgarhcontain one
hal ogen, het eroar

o oy TR B AGB pats Tobering, Miereby g so
- N(CL. 6- ahéft&}acé/cwawrm@ GarlSptfs z%@%ti‘ﬁﬁbhwfﬁ Ods-alkyl,

can optionally interrupted with one or nore
ni trogen aGdé-akkybyfein cari/cealkdtNiflur  at oms and/ or can

i nt ted b ; - i 5.th
P g and! EPEeRaTn AP Ran e ot gakenii B
possi bl e gﬂkymﬁ%cﬁiy! heié?@arfyl NBe g%up RS GPRHRr Cse-

toget her forma C3 het erocycl oal kyl ri ng cont ai ni n
at | east ometeronyclaadeiring bt 6anl opienahabe {nteHpled with one or

e PR G B SR R ANt son e

groups in fnkanipted byruHeosr rapte o(GD)-Ygreaps aptheiing and/or
or nore possible double bonds in the ring, whereby the

y
C3_6- het epRiignally eRyION3iG O@Qrprdppi%nwweu@uble bonds in the
substi t ut eﬁi n one or nore places, the sane way or

dlfferently ith hydroxy or the group 25 NR6R9,

- NH( CO) - R5and!w1r6@wyl a, Sakehyl Cai-cyCloatkydnidy, RQ-
represents - S02-ary - S02- heteroaryl or -SO2- NH2 or
- S02- C, . 6-hgl mycl%i@/ﬂf@!g/dw@da?wv%mw helgoary! ¢88d

Vb8l S 5108 B A4S S dime way o

repr esent dlffmérsttw witte halogen, hydroxy, C.s-alkyl, C1s-alkoxy, C3¢-
cycloalkyl, Cs.s-heterocycloalkylring defined above, aryl, heteroaryl
or with the group —NR®R®, —=NO,, -NR’-(CO)-R®, -NH(CO)-C1.6-
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,

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
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whereby if A and B represent hydrogen, X represents
-NH and R2 represents Cl-6-al kyl, WO 2004/ 048343

WODDARKE03/ 013443 -7 then RL represents PCT/EP2003/013443

- NH- (CO) - CH( NH2) - ( CH2) 2- COOH or - NH-
( CO) - CH( NH2) - ( CH2) 2- COOC2H5, -6-vvhereby if A

repr esent 0
hydr ogen, ﬁ}éﬁ:@%r esen sé)éQ%og% )Eé? r% ?@Eeﬁ?@éﬁmp and/or
5 then R2optipnaiseddrscéiaml didpt mdnhebebrjble flovble bonds in the

represents, - (CO -0OC2H5 or hydroxy, B represents
hydrogen MRY. represents -NH, Rl represents -NO2, then

repres if A represents
(CO) OCHgéBr%Sgﬁﬁq%Menp%séﬁts oxygen, RL represents

®jen, meaelpcas@mpeﬁaeaﬂly(oﬁmhe andthgrrepresgehbydrogen,

Rfar
wher ey | el Coerlienit G esiOlal o pesr e e

-NH, RL ¢ ts hal ogen, R2 represents -
C2H4 im dgg&];r?ﬁegnd B represenst hydrogen -NH2,

wher eby i Mh@rebpﬂegfaﬂvt)é CWHQI,-BQ sidyeloalkyl, &mybsreh&teroaryl
hydr ogen res \CE Blgg , 5"% resents . halo

and r ef}PB 'P§a itytehingne Qs Plages i€ same way
repr esent or dﬁ%?ehﬁ;pwﬁﬁw&ger?@rewfﬁﬁrﬂ( !I’)?%Q‘N éalkﬁ?r

and R2 represents C3-al ki nyl and ndepend e
of one andydeoxyr-@ps-alikeny ottf@gmwp—(;m-l 0-NOYH-NR'R”, N(C1 6

Fepr esent SOk F il a o st BREET A SIUR0 Ko oionaly be
represent Snt@ﬂmgtéﬂ With opBls trhéred ﬁiﬂo?j‘eﬁ IEmd}*e‘fﬂ?oxygéﬁ atnﬁﬁfr sulfur

A represents - CO) - C6- cycl oal ky wher eb é
r epr esent atoras@nsior oaan@@trégréhpt@d by-pne Br maseed ﬁl)sngUpS in

repr esent 0t RBSGTRLT SioRaly 56 E8hgin S fior posginlg doube

i sot opes, HHrAstigtiROARES, enantiomers, solvates,
pol ynor phs or pharmaceutically acceptable salts
t hereof ar® capabl e of WO 2004/ 048343

EETAFEESERLRBEO A PR Bt o

par ti cul arpitrogen atom and optionally can be interrupted by one or more
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 —
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:

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,
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Chks, Akt, Pdks and/or Cdks as well as angi ogenesis
rel ated ki nases, particulary VEG-R kinases. 5 A nore

walztoaisssas expl anati on of the terns used in thePCl/BP2UB3/013443

and the description is given in the foll owi ng: As
used herein the singular f or mg-" "and", and "the"

i ncl ude pl eAlRY RERERIHS - NHWFCWRFBP(@W% SOBM by -NH-

di ct at es ot herw se. For conpoun

io to one FORCHENGI2)£Gth).c000Lutts, while "the

z "in Iudes a r r,,.enz t he
B el EPienpria G Qe of Bk Trhsgn R Mdrogen, X
those ski | fepreddhts Bﬁygf’érﬁ R1P|’fe%fr@§érﬁ§' hafRept s of the
present inventipon are described in the clains. A nore
detail ed eth@hdihaltepoeseﬁtsthealkleyhs used in the cI ai s
,ven the foll efin

whefbti5e' B4 BPeesRnS e grHs orbihent & Hrgrents hydrogen, X

radi cal, sigphesdtfts NM-, RXa8ple8ent®eligl,, ethyl, propyl,
|sopropyl buh% i sobutyl, sec-butyl, tert-butyl,
yie

pentyl , is pfﬁ%eQiSCai'ﬁdbﬂyl octyl, nonyl and

Bty ﬁﬁ Kb o2 3 %2 2, as

for exanpl Menrﬁe?éb’rbﬁéms @é/béhORg’remeQQNthogen R? represents
i sopropyl oxy butyl ox | sobutm sec but yl

tert-butyl Explki xgpreseRye 40{'1‘!3)(5}‘1'(52/21/"40H)2 -

" Hydr oxy- in each case as a
strai ght - ?h'alpl )rbﬁrzgﬁ{%(ﬁgﬂg? 'koxy 25 radical, such as,
Werﬁx;arrlpl gA ﬂabt)ésérﬁsb‘(C@DJQﬂéH%yl propyl ox;k/) o
ot but yi B, X BRREsPelky Nt GheiePyRSHyS haiogehetial dhipsents —
IS substi tétzlfldlrgi'a? Igl and 8 rte asehgdﬂbg%omz,

"Al kylthio in ea
siheaelmht - cHa nepmesérﬂanNhﬁDzaﬂ:Hyl thio radical, 30 such

as, for exanpl nmet hyl t hi o, | thio, pr I thio,

o ot S e B Pog Y LA Lan B S, Y Gprecnts
sec- butyl tﬁ B eh nH l@“ﬁeﬁré;ﬂérﬂs -© IWHHQ&@I

i sopentylt I g or i 0 4/04834
WHET@F&QOOBrfMS'épBesean -@OI—leanp(ppyl is defined in

general as,nongcyc al

cycl opr opyfhen %‘P'@ﬁﬁ??l—W'E'ya‘%ggﬁ?wese[?%cﬁ?’%ﬁé&w' and Aor B
cycl ohept Wndeﬁkéﬁb@ﬁ’lw o one ¥RbPRP Fé’ére@ént tﬁéCerGGC-NOz or —NH-
but al so bicyclic ri'ngs or tricyclic rings such as,

for exanpl €GOr&fbornyl, adanantanyl, etc. 5 The ring

DR, o Teh bRl BABLEN £TE0AcHRL SyAOSS B eents

defined ash dr@geﬁwm%repee/s‘érﬂgbs%rmmsusymbteiiswnh —NH,
cycl opr openyl cycl obut eny cl opent enyl

cycl ohexentfien /Meiéfy’éﬁﬂﬁeﬁﬂ'ér@g) Cwﬁhé‘?'@%'iiyltmﬂz,l i nkage

ey © oS TaBHsen® aibiah f -SSR, e BrbiE s cho

in the cl abng R%repeaehtstiafigéaiaigependent |y of one
anot her, toget her form a C3-Clo-cycl oal kyl ring, which
opt i onal | ytheamA sepresents the group

O
[\
/S( / \
N o}

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

polymorphs or pharmaceutically acceptable salts thereof are capable of
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interrupted by one or nore heteroatons, such as

nitrogen atons, oxygen atons 15 and/or sul fur atons,
w@om4oss3ean be interrupted by one or nore -( CQET/BPDORGI3443

in the ring and/or optionally one or nore possible

doubl e bonds can be containedgin the ring, however,

t he .above- nent.i.oned defjnitiqns ar | so. j,ntended.to

iniBIIa & naRgsartieh sre s in he e Bnfer Bf Il i Sy bartiutary

é}ﬂ{se?\%yﬁlﬂ%aéﬂf&fw Cdk$ RstveéiBs ‘éfw?fd@bﬁes& ERAd RiRases, particulary

I nt errupt can nean either that the heteroatons in

\&HBFﬂkhmasasthe 20 carbon atons formthe ring or that

t he heteroatons are substitutes for one or nore

carbon atons. "Hal ogen"” is defined in each case as

A Wé'dé%lle@ré)&iléﬁ&mnmf% e udeinitBe cimEhmd the description is

al kenyl™ substituents in each case are straight-chain

giverbinghetiekbwinder eby, for exanple, the foll ow ng

radi cals are neant: vinyl, propen-Il-yl, propen-2-yl,

but-1-en-1-yl, but-1-en-2-yl, but-2-en-1-yl,

Alyséd EHéT@rrMhe Qngﬁbh%mﬁg oy, 2a6dr- bnw ‘the” include plural referents

2-nmet hyl - prop-1-en-1 ¥ but-1-en-3-yl, ethinyl,

tplle@s the mrﬂeyn cleaily dictatas otharwise uForzexam&lew a compound” refers

but - 0 LAY [
b5 o b o, HRH Hpan il LM co ' 4 partcuer
éraflinflast el as(mhéﬂfafﬂﬁllyZnﬁmtﬁHrefaﬁcﬁbhMvﬁlehtsﬁthﬁreoﬁas known to
For exanple, the follow ng radicals can be WO
those sbied 4B e atEP2003/ 013443 - 10 nent i oned:
(o) -

%fﬁ%r?f&? £ e&{s & {r}e pr}égentpf{ﬁ@iwﬁbrg aye ffalgfr:ﬁbse_]t{/ |nnfh% &fllanm?] A more
détalled ekpﬂdhaﬁdn ohtheaednns:asai mdhprolaams i8 givendm theofollowing:
atons and in each case 5 can be benzocondensed. For
exanpl e, there can be nentioned: cycl opropenyl,
‘95\(1 I’Oﬁecﬁgfﬁ'@d‘%ﬁ dachRBRBYds a s&r"a@w chaﬁ"ly&rI E’I‘é%ﬁgd %TkXA radical, such

ndenyl , naph azulenyl phenyl, fl uorenyl
asl,t Iﬂo:acaa(ample etmeth;tlo dthyl, " propgt; oaopropyi abutyh| |sqbugd,c|$ec-butyl
case conprl es 3- rin | o t he
(62 B RS GSRRE IV o0t B eoot: P BORTEH: o o
the same or different, such as oxygen, nitrogen or

sul fur, in the ring, and can be nonocyclic, bicyclic,
Xlkoxy” ||syblﬁned amceach casei as arstrmgl@tmlrms@r@mhq%alkoxy radical,

be zoco ensed. 15 F [ exanp th ere
Qg y?c%&aig?glrppyloxy, butyloxy,

SKamRlG) metygR) | Bt ESWYm
Fs'&b@f‘ﬁ& | sed-Bl |bé'rb—btﬂ¥b§‘}%eﬁ tylokys GEEDIyIbxy, or hexyloxy.

|soth|azolyl oxadi azol triazolyl, thiadiazolyl,
etc. and benzo derlvatlves thereof, 20 such as, e.g.,

ﬁg ot u% Of,ghii e@%&h ?%’s?gég)%aét%lé -%pqin or br?nched alkoxy

%dl@éd“édhth aﬁyffbﬂ@(bmdle m@thmw ngthylaxy| qirbpyibxy, isopropyloxy,
triazl nyl, etc. and benzo deri vat ives thereof, such

hutylaxyg. ISOQUWWyISGCrWQMOﬁ% bupexy, pentyloxy @q»pentyloxy, or
k‘lﬁ%ﬂé@? !s@éjrbsa@tﬁ]dopx ficfFe tiffd \Rﬁpﬁ‘é’qrggyl vatives

I Soqul no

“Alkylthio” is defined in each case as a straight-chain or branched alkyithio radical,
such as, for example, methylthio, ethylthio, propylthio, isopropylthio, butylthio,
isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentylthio or hexylthio.
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ci nnol i nyl, phthal azi nyl, quinazolinyl, quinoxalinyl,
napht hyridinyl, pteridinyl, 25 carbazolyl, acridinyl,

WO benazizmy| phenot hi azi nyl , phenoxa2| nyl, xane¢ERR1003/013443

oxepi nyl, etc. Fbterocycloalkyl stands for an al kyl
ring t hat conprises 3- 6 carb®n atons, which can

o] t: n
"EREPERIL ¥ Rt i et Ble G ibHodfic kA 4o EE Ryciopropy,
dyslobutylipt eytldpyentyle oyclomeel,- (6yJoheptybupsydloodtyle cyaignonyl or
and/ or ogtl onal I‘%/ @ca contajin one or re possi blc?
y6loseEYIhBHERISP RIGYREC NRgSHe. tricyeiicdNgs HChias: LT §xamRIe Jperbornyl,
%@%‘3 H%I ccan mean either that the heteroatons in WO

4 PCT/ EP2003/ 013443 -11 addition to the
carbon atons formthe ring or that the heteroatons are
ﬁ’tﬁbs“tm es for one or re carbon at

0

F3 s¥S G, T WHCHVearalY SnR&rHBPS, bosRle siokple bonds can be
donthirgl HHYheEer nr@ ”&Qoﬁléﬁﬁéd: 'as 5f09re>bérﬁ¥|%| 'd%/cfda"l&nyls such as
system y include tuséd or bridged ring
cglyclnpemenw,n ceyciodhalitenyhn adyckppehtenyl, t rogglehemn;dul drurcycloheptenyl,

vgwgﬁxgiae inFags S gcyclr%qdo%l%g% t%%g tﬂg&f’c{ﬁa"é‘r‘?‘& {d'the single
Kodser ni zed; and the heterocyclyl radical nmay be

aromatic or partially or fully saturated. io As
het er ocycl oal kyl s, there can be nentioned, e.qg.:

PE ARG af I i 5 Eltdhiiye ool bl fadhlkage independenty of
SHeOeRlotiat! togethednZenh ti IY4-C,o-dydiodsa® | rird), noith , optionally can be
thlazolldlononyl, pyrazol i di nyl, pyrazolidinonyl,

intessuptgd by qreper rrmredﬂeter@atsgﬁ GUB @l NitrageH REIMAYPXygen atoms
S8, S0 g B Ao, PO EOH, groups

thyg cHixief @md)'or pptiGially tdmel C6r, m01135p<§h§imé doablet bor&tsOc;arﬁBe geathined in
herein, "suitable conditigns"” for carrying ou

thenfing thawemespther aboveimentioned, dsﬁraw%% IR wt%ndeﬁagp include
b
#&?ﬂ%agguetébg 1% hsiﬁ{%g&fog %gﬁ#bbﬁb%m&ﬁreﬁ{ el of this

lh&é@tic&mmebopied éaﬁh anebri reither sheatstbe hetetdatamsvm atdition to the

det ai l the fs‘ynt hesi s of eaﬁ_{qigts useful in
t

EpA AP snfed et thenBelsrealerts ?rﬁvévmttswes for one or

rWo'ré AR aﬁ{),ql\él de suitable conditions for carrying

out a synthetic step accordi ng to the present

|nvent|on As used herein, "nethods known to one of
identified tho

A h h
Halbgiin s Blines ke aitrabe.as M ptingy clpliie Gipirith r odma.

reference 25 books and treatise that detail the
synthesis of reactants useful in the preparation of
Thepalkany” stbstiteens é3 each icase @re straight- cbalawrdyanched whereby,

I SRR 11 G0 SSabhR mre GRBP DS BIFEREH 1 $Bpen 2.
B@thﬂeW1 QN blat-Jogs2-yl NBut-2-Bav Yo igt-2%n-Ryl, S@-ﬂ%tﬁgl -sbp-2-en-1-yl,

"Organi ¢ Functii ‘onal G oup Preparations

Ecnnethx«l:;ar@@rﬁ-@nmelss butdvenydyk  etdsd, Hprap-14prdsd, Qgt-1 -in-1-yl,
. 2nd Ed., W A B
pEa Ayl éﬁﬁéﬂfﬁfééﬁ%z M e amm

"Heterocyclic Chem stry" 2nd Ed., John Wley & Sons

New York, 1992; J. Mar ch " Advanced Organic Chem stry:
Blkigyl’ @hgef ined in each case as a straight-chain of branched alkmyl radical that

contains 2-6, preferably 2-4 C atoms. For example, the following radicals can be
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Mechani snms and Structure", 4th Ed.,

Wl ey-Interscience, New York, 1992. WO 2004/048343
worabARKAED3/ 013443 - 12 Specific and anal 0goOusPCT/EP2003/013443

reactants may al so be identified through the indices

of known chemicals preparediBy the Chenical Abstract

Seryi .of ri . m . e i :
Fa T R T R s S T
pagl2inabyk buptgh3gn-dtche dat abases (the Anerican
Chem ca?l Soci ety, Washington, 5 D.C. may be contacted
for nore details). Chemcals that are known but not
FRTELC AN AValdPlIs OmPALE 306 ERbAACaBhRPaNGt Réch case
custom chem cal = synthesis houses, ere many of the
Girdelbedzadordensdd.suppl y houses (e.g., those listed
above) provide custom synthesis services. 1o "Stable
conmpound” and "stable structure"” are nmeant to indicate
d i oL ent %éﬂ;_, t '
I?%rg a |%}1§’ Ehoetr %Q%Qe uﬁg éllgﬁgg' odfy}ﬂp?grl ty %,rv;g/rcnﬁagfe\ﬁ'téﬁ?enyl, phenyl,
traadt | oyclooctadienyl, annddryl,muhaplitoyl, i rezolenyl, ef bipbeoyloudluorenyl,
t herapeutic agent. "Mammal " includes humans and
nYl. 816 mal s, such as cats, dogs, swine, 15
cattle, sheep, goats, horses, rabbits, and the |ike.
"Optional"™ or "optionally" neans that the subsequently
Thes ¢hetearangV eadicalfin eaichozaset comoprisesed 16rringagtonas, and instead of
ccur, and that .the description include I st ances ..
{earasbal i chBlah ae s ChHe Pafrtes BT et are T PR diferent
suth i BRyden, AflrddRASrRiifur, iR thee NAGTARI ca®BkirRdaddytlic, bicyclic, or
substituted aryl™ neans that the aryl radical may or
tieycliccandop asidibioni in @aetl carel cande hengogerdsnsedi on
i ncludes both substituted aryl radicals and aryl
radi cal s having no substitution. "Pharmaceutically
PSCORIMPEEtherd Eabe ribhtied@l: or exci pi ent” incl udes
without 25 limtation any adjuvant, carrier,
exci pi ent, glidant, sweetening agent, diluent,

. ) | ) ) H
PR T, oSG “B88AM: JPEUBL, RIBAASRE, prrazon, ssoxazon,
Botheraly I ngxaiigrdlyl, fiaabiyl ithiadiazoytedtli sndipento desivatdves, thereof,
or emulsifier which has been approved by the Lg;wi tF?I
sich as Faobenrefuranyd beaweiieny. Hansaxazolycbergimidazolyl, indazolyl,

PR SObobE 5 Sl TR B R BB g e
and beaze dadvhtivies therabf, such "aBhaugnapindlylc Bohyinatt,egit.abl azocinyl,
aci d addit i_ori salt" refers . to ,hosg‘ salts

] . { which = . .
incloliziAVl, RUTBYlop Gy Ped ibesEp SlarvalyRss Belerl: BF SHinAlings isgauinolinyl,

inie AARsEzingh eirBiNP 2QAA6RARFA 3 naphthyridinyl, pteridinyl,
E@ﬁ?@@od@?o@ﬂ‘gﬁ <E11'3 not")%))i gtlglggi cal ?y or "ot I%/er_vviyse P y
cabagolyhblazridenyll whertazinyk fphenethiazinyl, | pbegaxazinyl, xanthenyl,
aci ds Isuch as hydrochl oric acid, hydrobrom c acid,
O¥eRI0Y BlCaci d, nitric acid, phosphoric acid and the
i ke, and organic acids such as acetic acid,
trifluoroacetic acid, propionic acid, glycolic acid,
pyetevoaycialky]” etands Jome@ndalkitiarieg dhat aemprisaslbnbccarbon atoms,
gvﬂ% ggrigq%éigh%@ﬁ%g?@tg#up E4 willf 'o%b ct)ra{'r]io%' ﬁitr%&'eﬂ’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. In terms of this invention interrupted can mean either that the heteroatoms in
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acid, cinnamc acid, mandelic acid, nethanesul fonic
aci d, ethanesul fonic acid, p-toluenesulfonic acid,

wealooydssx acid, and the |ike. "Pharnmaceuti cal PGI/EP2003/013443

accept abl e base addition salt" refers to those salts
whi ch io retain the biol og| €dl- effectiveness and

] Ofr tnhe e r |1 ﬁ\re 8Foatom are substitutes
q PI(:)? %(? 8‘%‘? %"SHH& g58 SArtAe SHR
ﬂ@_ﬁ-@ﬁ@l‘(ﬁ%dr@(@mtﬁﬁﬂabm’l of an |norgan| c base or an

organic base to the free acid. Salts derived from
i norgani ¢ bases include, but are not limted to, the

odi @gba%){)f‘ﬁ@#ﬁ%nhbﬁ qhgrﬂeéer%%ﬁéfg ergﬁﬂ!a?hﬁx be a monocyclic,

§|abic§clﬁﬁﬂng h?sﬂehkethEhaﬁay recludedugedioe beiglged mge sydtems; and
ammoni um sodi um potassium calcium and magnesi um
adgitienallyathes niteagere @r rsuiiw calgars én 3he deterqpyriyhdadisgt may be
0

OURl S oo by B om SRR o8 and e
ﬁétbtw@lclw radical imaybe Sambmbnt or @értwﬂyrwsfullycyaibraied ami nes
and basic ion exchange resins, such as isopropylam ne,
tr| nmet hyl am ne, 20 di ethyl am ne, triethyl am ne,

4 ' d t I

BE HRIB R (FRiePE BErREoried, b BT IARAASOR aziridiny.
az@ndmynetetr’ahydlmﬂjraayl pyfrbl&imyel ppmoliinoTe], dhgpximlabwmlmlelazohdmyl,
choI [ e bet ai I enedi am nlfeq@gl ucosami,.

3Gl ribeaqlBlssbaN, ncPV BaPIIR, | FFRIARoRY,  dioxany.
lﬁ)@ﬁ{ﬂngl nﬁlgeﬁhlﬁbh?ﬂcﬁi gﬁgbﬁﬂhﬂ?b @“ﬂhé{rﬁ\m riﬁlohﬁﬁgﬁélirﬁlﬂdpiperazinyl,

Par t preferred ‘organi ¢ bases are
trithipnylpy Gainuciiginydi mxagbbdmyie oxazolidinohni hydantoin, pyran, thiin,
trrwget hg ag(n ne, di cycl ohexyl am ne, choline caffeine,

R %cam ne, di net hyI gl ucam ne,

et hyl - gI ucam ne, |ysine, , 6- hexadi am ne,

et hanol - am ne, gl ucosam ne sarcosi ne, serinol,

As. Bschj/dwmlyl rf'suhgbleanom@tlm"hmfecawmlopub@aﬁanmebc step are

b 30 1- 2,
SO AT s T i S0 el o
oR¥cted toaRbodshdedoim Syrnetay or &midltrys OTHé& @ference books
i ncl udi ng Acros Organi cs WO 2004/ 048343

aw/tmlgease@Igrztlzt@bavemhebﬂetalbbhegwm&s Afdeaetants useful in the

EF%{;%?%TA&MJOWC s, of EI#J‘%L%%rﬁ?gﬁérgm?‘(%&@lé@lproﬁgg suitable

BeagitoaS for(danyirapbut £ syhtKeinc s@ﬂ-hdomdmg Totiompresent invention.
Canada Bi onet §Cor nwal | Chenservice Inc.
Aﬁé@%e‘%:ﬁ\@é‘?'@r 'mahodsy b@%\@mtocsaréwmrd@@w Suppthg@rnt” may be

@é}c\)@nﬂf i2d Ft?é%iﬁh‘ ﬁb r’\}léfe %@é;‘gg?:ﬁ Cﬁﬁ%@%s@%o%wtable reference

bBbk$ abd tpatiBAthatfdetaih me(}},eﬂhesab :of téantalmstlseﬁhh in ¢héJgheparation
Fronti er SC| entific

eEsompaynds efalhe Rge}ge&' d’g rg@n Péo?rﬁ n?drllg(r:\?:es tolz?r% cles that
@98&’% g‘ie?\/ ra{rﬁg?ﬁ {']W é\@rﬂpl htﬂ@ﬁc@‘@é‘n&abhemnstw"

Uohn Wiley t& SenBalrer., Nlew:York_) VRt @amdiqr anNgl,, "Organlc Functional
GRoLRiF3RRefatbnS. arEEs . fieadeBi ReStrelieB TR (88Fcly . House
SM%@IEFNE\/%klb%@fdﬁ@ﬁ@?%d‘ B8, WNAWBenjamin, 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.
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Brunswi ck, NJ), TCl Anmerica (Portland OR), Trans World
Chemcals, Inc. (Rockville MD), and Wako Chem cal s

wWoBA4/0483¢3 (R chnond VA). As used herein, "suiPEhER2003/013443

conditions" for carrying out a_synthetic step are 15
explicitly provided herein o_r1%'ay be di scerned by _
Bpkefienirl hRaBYBLS Gahttants nidly 66 ¥ ﬁenfm%&ﬂqgugﬁ@ﬁe iflices of
synthetic organic chemstry. "The reference book an

knewn ichenealst pepharet by dher@heminahiAbstract Sentite oif thefAmerican

CRBAE Soriefr Wi ale Sya BERE R Bost BBl SRS Mbraries, as
pendistthesigh @rli-liﬁéUaYéMe@L(IheaAﬁ)érﬁcBﬁtdHérﬁibgps%%é% ggg&hington,

to the present invention. 20 As used herein, "ne
Rrlewmayobe reordacted dion angres etails). n Ghemigals' thabyarecknown but not

' [ £ h var i reference books d .
égrt?‘gﬁbéz{ts:iéﬂ@? éﬁ%ég%f e'ﬁr 8%@%%0@5%0%%5‘)@%@?33& CY8tqm sghemical
gpithbsist isusesNWrse smahy 'of ah athAadaldeénBmical iSply houses (e.g.,
reparation of conpounds of the present invention, or
iligted abaye)yeyidesustam@yathasimservigescri be t he

preparation, include for exanple, "Synthetic Organic

Chem stry", 25 John Wley & Sons, Inc., New York; S.
fStablendomipoghdaland "sthiglensteudture’'t arenmleant3t® Uidicate a compound

Preparatjons," 2nd Ed., Academ c Press, New York, )

feids spfficisntiyyiobust to surydenisalptiondpi & urett degree of pwity from a
. , eni. ari A - i 1972 . T.

oot and By m6 Bhaidicous Merapeuyt Hesnyy

Wley & Sons, New York, 1992; J. March, "Advanced

ke RCheh i1 B Ao TR 45, dogs. swine
: idd nts may al so be

%%@Et ?rf]%% dﬁﬁ%u@g?ﬁggkﬁg??zgt@?q&%hom c%em’ cal s

prepared by the Chem cal Abstract Service of the

Aneri can  Chemni cal Soci ety, ich are avai] able i.

RIBGOD arc SHllonallys dhesits i he | Sibseqeyly deserbed event of

ePehSdB34s Fial/ Br2R{ay Wbe4dcur; lé’_hd"’,e(hb} Afel Gé@(}&/&%ion includes

on-1ine databases (thé Anerican Chem cal Society,

netanoegt where Baid. everyt dieciccumnsianed deoursrand idstasices)in which it

G0EF nEE) Eot 8RbaibiF o 5etas Ny s B peR eV by eiat Byat the anyl radical
AlBraRby ndY BeRebkatuiedand thafneiesenption incRicst sl ;éruﬁstituted

chem cal supply houses (e.g., 5 those |listed above

BRYb iadieals @ndorrykRasticals havisa mp substitutionodr ugs” i s neant

to indicate a conmpound that may be converted under

physi ol ogi cal conditions or by solvolysis to a

tPled rerg cziticaia cidceptabiarpentrigr, olillidit of Nys@ipiemn. inthides without

the term"prodrug" refers to a nmetabolic precursor of

bmjtation AfyuAdiUYANt hearrigGefxgipignt. ngidans, sweetening agent, diluent,
t] r . .

BAAEFRAGE HieloblorAre 0L ar P SHAG ATl pgent ispersing

apente stispénding sagemtvstabiider, risotohicoadgentasolasit, 08 emulsifier which

onmpound of the invention. Prodrugs are typicall . i
ﬁaggaﬁp apprayest by theiUnieq iSG%teﬁd:%ﬂ%e%F’ Dred géméwzs%atlon as being

i [ ; , by hydrolysis
?n gl gg'g.fefrﬁégg}ggﬁggéfg%ﬁ%mﬁ?ﬁ@%‘%ffer‘\é aévant Zlges

of 1s solubility, tissue conpatibility or del ayed
manmal

el ease i ign organism (see, .Bundgard, H,,
raﬁcgpﬂgglyﬁwt?@ggg;tglw eﬁ_l@gtﬁ@f_l antg gp%@pgmpn salts.
Wﬁérﬁféi@iﬂically acceptable acid addition salt" refers to those salts which

retain the biological effectiveness and properties of the free bases, which are
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A di scussion of prodrugs is provided in Hi guchi, T.,
et al., "Pro-drugs as Novel Delivery Systens," A C S
wyoupossswsn Series, Vol. 14, and in Bioreversi bP@I/EP2003/013443

Carriers in Drug Design, ed. Edward B. Roche, American

Phar maceutical 20 Associ ati on3and Perganon Press,

1987, bot ich ar ncor por at.ed full] b L ,

ek RiglogeIn G ch e G UndenabBoantigvicE aiBdorid it dnorganic

cﬁﬁ %Ehaéw aérﬂaﬁé yaé?cgnﬁf&osﬁfrﬁbeéé.d Whiftiflc ! £4i@2ARric acid,
e active npound of t ention i n vivo when such

prosphogei acid2Saratinthei dikey eahd corganwnradidsansyehbj agt acetic acid,

tgﬁ@%ré?%gét"gf?"ﬁo%?‘? gﬁ'gd?%é'p@‘gravgzmggwﬁ @@E fxafic, acid, maleic
W%%l@%cw%ucbi‘ﬂﬁteﬁhﬁofhmﬂnéH@ﬂ fat@ic hERL clthe acid, benzoic

ications are cl eaved either in routine
auiahi gohamioacit, mand&lxooamdomaﬁteam@nmmaaﬁoeﬂtar@lsutffn@lc acid,

ventio Pr odr.u unds of the
R‘i@%%??%ﬂf%?@png%'%f%% §fﬁﬁk%r mer capto 30
group i s bonded to any group that, when the prodrug of

the conpound of the invention is admnistered to a
"Fivameiaicautically sceeptableabase tagldittpnnsalt’t refers H?dh@i? salts which

Ei%ﬁﬁﬁé"gnoﬁ?g'cd%@%”‘é FREP i e, BERRCIro¥ s, prich are not

E)P JertﬁéMs@Oddé@lfm@t Fhéée %@ﬁé/a(aé%fﬂéﬁared from addition of
EP2 03/ 013443 -16 derivatives of al caohol

and
%ﬂn"ﬁ@rgﬁmﬁcbaéﬁaq)f QﬂoQﬁQ@anb@ﬁ% te dhgolinasadd. t Ralts derived from

ﬁ%’ﬁe?ﬁ}t.é %?Sggﬁrsxélpge, t?]llfteare J&el[rﬁ@?edﬂd Gk %o‘?lgfnoﬁb't%s%lum, lithium,

at ~anoun a conmpoun

ararivriam( | dalgibim; hmaghesiuainiran, stiacedoppern maimyahese, aluminum
preferably a human, is sufficient to effect
salsapnenthe dikedeflrelerred|iBofganis saltyi R s@"af@mum sodium,

GRS el I8 [RRRGE Gt 52, dEfed 10 orgapic bases

mf:lualec bup avd thod fimited o) aal(s of phlmahy csnmhdam, emdatertiary amines,
"therapeutically effective anount

W&Pﬁgaaﬂnﬁﬁe'nets«mm sell e ST opuBitieds amines, oyclic
z§r‘?1Yrﬁ{)§ 5¥d past ibh x@ﬂﬁng’% rEHS, pouen B NRIEHAs |E?pﬁij>gidrﬁﬁ\beﬁlm&%wamme

e determ ne rou Inary skil
disthytkemare, havtrrajhylagmej to tnmowlan'mmvw edg&armimmn@ 2-

A HeEEuestarnb | Palieium BPetipbghs o dysidxhgine.  iysine.
éfldnﬁHéat fiktiing, Necaffdihd) t R%aﬂe Aflydrabiine, C"%olm@DK betaine,

VEGF-R- acti'vity, such as cancer, as disclosed
aﬂswylanednamm neginadnsarpm@f erraetrylgéucmmm, dhgobromine, purines,

nc e t he. di se .
bR PeaBhE SRl SRR e Rl ana the k.
PaficRlariys gfeﬂ‘éfréaos@r@ahré thesed SaRS eistippdsyIdmind)asdievlylamine,
yet been 0 diagnosed as having it; (ii) inhibiting
ethangiarainge- sttimethylamine, ar dis¥elphgxylamingsy el entissy ;  caffeine,

ing t Y te, ng :
Remblibbulcbld e RIS o oo iy Stifer,  weine.
i J6-hexididmiiie; phetﬁmutriirml | y gheoepiid e salarcosimy  serinol,
tris-hydroxy-methyl-amino-methane, aminopropane diol, Sovak base, and

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

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

obtained from standard commercial sources including Acros Organics
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contain one or nore asymretric centers and may thus

give rise to enantioners, 25 diastereoners, and other
warmneasssoneric forns that may be defined, in RPEI/RR2003/013443

absol ute stereochem stry, as (R)- or (S)- or, as (D)-

or (L)- for am no acids. Thel4present invention is

| [ .
S A R o PR e A B0,
el | MaK4)H) Aﬁﬁ\d Eheémidal - Lend(\Niifibn, Ferk (UB); Andcddo -Research

I soners nay B epared using chiral synthons or

(tancashuweé,g&m st loe. rdonvnted Ganadple oBipaweti Peemwall, U.K),

b S Tos B PP PR EefriedG8, i¥ppauoe )

l%’eﬁﬁ‘ﬁan% géhhﬁCheﬁﬁrfé@fEaafnaﬂﬂQBBék C@anm‘r(ﬂdqhesml NY¥g Fisher
pecifie t herw se is intended that the fornul ae

$memtdwerot(tht§baf9j1 PAYe bifonsi €heavanls éLe'§§SWé$*l'"€h§”9| [Frontier
$<§$ﬁt@%€ Lﬁ)gg\éﬁJ ?oﬁﬁﬁgﬁ%ﬁgg qggogéé Qh3héda CAE Ii(e)é Organics

herern

©RraWaIl 0K 9! hanvaster S&hﬂ]esim(Wﬂﬂﬁﬂam mmmnamudgd Chemical Co.
Si nal e enanti oners, diastereoners,

litdeGorwalhd). Kol |Pagishy Shemicalahg- r(Qﬁe'F‘a% tH fﬁﬁ&t&lr%’er Inc.
@B%%kl ! N), %&%Bh&f SRR fPi;éPéé’b%eﬁﬁEaP@G/ (Rackford IL)

. ses’’are npounds ornmul a |
RiedBl 48 l-mhAGa(SHBrlmdep@eiemﬂﬁw, 8pectnema@ualitg Product, Inc. (New

rg{%rsesen;wganéhe&rgpgg%o al h d,\ﬁégg{i%rart\g%)%’ Chemicals, Inc.
amgﬁﬁ%é&%ﬁk%@ U§hl3|nc NRICRRIGIPVA). o

- Cl_6-al kyl - COON
A§3(]Nté21 he@\ll—l— s\@fake ad:dqdm@@)\[oromarnepg equtna synthetlc step are

-al k tionally substituted in
Gitgit) SRS, Yo o8y Kk e, 5 fer R ubicatons
@Kﬁt%%% ?r'ieth&@ usEBQn %ryﬁ%tm@@éhbc cHeANBEHRS. The reference books
X repreSents the group -NH or
anNRIRAfisRbet écmreabnve ‘thgtadetailthersygthesisaf deretapts useful in the

SNSRI i T
Qéndihérflsefo? &hhymglgm Y MBEt: stBp dceBrdRag i m&w@s&ﬁﬁmv@htlon

the group - aryl or -Cl_6-al kyl optionall
Agbssdd berdn,i 'hn@th@dgrkrmvm to| afiee of qrﬂl@agaﬁkllwythﬁ art” may be

dj f t d
o B Vool BORro e b AP0 pipbBEier Sitdre peference
bableer ahdtredtisentiRit et e syptisedid of Ractarits useful in thmpﬁ;paration

nitrogen atons, or substituted wth the grou - NR8R9,
oNHo(rtggynﬂqui;ghe pigsebnvention s op pkgyide references to articles that

055 R ol TS g B0 Eremsey
vbleri &iileyi BeSons, 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,
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
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aryl or the heteroaryl can optionally be substituted
in one or nore 30 places, the sane way or differently

wowdonossgay oxy, CL.6-al kyl, -NH2, WD 2004/ 0483BGI/EP2003/013443

PCT/ EP2003/ 013443 -18 NH (CO) - CH2- NH2, -NO2, - COORG,
OO0OO0OO0O *\HN-12 HNH ORI5MH2 OF NHN H OON

S e Wb Sty v,
[%gﬁgﬁE?E%FEJ)Maﬁfedoﬂﬁ RBed r&)‘é&airs.?.lor@ﬁ@ﬂ?ﬂcaﬂb’ ¢hiatosre, known but not

_ _ optionally substituted in one or nore )
qunamessialiyhavaiahie B wajalogs dinalyebenprgpaied hoyyensgey, chemical

it R oA TRy of s Star P, e St R (e.g.

tRbké RORR HNB) pRIIAPEISBA SynhtResisReniicéser rupt ed by one
or nore oxygen and/or sulfur atons and/or can be

interrupted by one or to nore -(CO- groups in the

SRR B BETh R, PR oy BE g, under
P 16giBH b nidititnsRA0886 81X 8H4i8 to-dlBiologically active compound of the
i%é&gﬁyg{'&ig hl,er Itcgrgm C'%r;ogrrl)}gi" orrg?érlsy tobea Sngjgtsai)uig tp(?rgcursor of a
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
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
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
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
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
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Cl_6-al kyl -COON or Cl_6-al kyl -NH2, R5 represents
hydrogen, Cl1_6-al kyl, Cl.6-al koxy, C2_6-al kenyl, C3_6-

W@ ymkoasky/| ring, heteroaryl , the group -(CO - - NEDERT003/013443

C3_6 5 heterocycloal kylring that can optionally be
interrupted with one or norelditrogen and/ or oxygen

u a l . [ 1 one
agﬁ(/étrve§ Ji'iz%g“ﬂé?%ﬁ‘ss%n ﬁ@ﬁc{ltoﬁmgl gﬁé}.ﬁrgé: IrW?II\ i o%qtg}'\ds of the
mmomhaunh@meeor nor e possi bl e doubl e bonds in the
ring 10 and Cl1_6-al kyl, C2_6-al kenyl,

C3 6- het erocycl oal kyl ri ng define above, aryl or

BQPNéan@aB§g& \)eoréﬂtd%t'b‘?efe d?s([f‘) fridk f%nbﬁ‘ntt ﬁ? a compound of

eren

ft&hmr(l) Wj’l(hmwherﬁlacﬁnln&hé%ki tdCh_ ﬁtaﬂthrktaxypreferably a human, is
C36cc|oa|k C3_6-het er.ocycl oal E(/)Irlng defi ne

gudigien éﬁ’)‘?ﬁece{l@?%ﬁ%%ﬁtyﬁs sefiped beloyps, Nﬁmeasq@@te alleviated by
1
RW&&&@L ?5 A TyFP K S PR VRO -Ricitivdly syglrgs cancer.

T Bé}zﬁhlauntl EC@&Qmpﬁﬁhdﬂl@Sﬁ@rmt\d’\lﬁO@) whidh, cclarfs‘ﬂtuteisfa "therapeutically
-a - S02- NR8R9 er eby ar its can.. )

8&?%‘% pMmp " wilb¥any deranding GRet C%\FS@U”% E@eﬁ?mﬂﬂ%” and its

§§g&|nvﬁténefthg Eéfrcﬁnfﬂé’ rﬁ’&nﬁt‘ﬁah% QQ?‘Fre%’t%d%ﬂJtoﬁn Hel dBtermined

or C7 oxy, 20 R7 represents rogen or
Cdutﬁtedu ky loneRgioorditary rskdlamhtheaanb hlammpmgdemtd) hisobworimowledge

gg resent hydrogen, Cl_6-al kyl, aryl or

?)ﬂe ASWRe group RLO, whereby CL.6-alkyl, aryl

or heteroaryl can optionally be substituted in one or

nore places, the sane way or differently with

hﬁt&a@eg" oh etr@tmﬁfyr as zseﬁymrekyqoms ¢heatreatmpent of disease-states

ALY, by 2P b RBarkhr AR B nr VEGF-R activiy,

subﬁrdsu@ét%brwfahtuueaes@d hEP&iR, M & AERAmanPreferalyd® human, and
and/or sulfur atoms and/or can be interrupted by one

giclydgse - (CO - groups in the ring and/or optionally

giﬁg Cﬁ%\%&\?\ﬁ@eoﬁag%{e%%g ﬁ)gllr\ %%cgﬁ Iein gO g%‘?rq:ﬁ ir{] particular,

Whetr findte el loyddispaseeort ﬁtdﬁdiséagé staR@ButAHS not yet been
nltrogen atom and optionally can be interrupted by one

giagnesed #s haying 48343 PCT/ EP2003/ 013443 - 20 oxygen
@pd’ O\’nh%t %Q‘J&é‘&%‘ésé‘%@t%g%r%tmg réét/%t aﬁ{‘e

roups /or "opti o

¢in Cmfltemng theadisedisevstate, 1.@5.$ calising oedressibargf she nohdmeon
wher eby the C3- 6- heterocycl oal kylring can

E!Jtte. SABPPYNGS. of forsnila [De " itheib MISEMARBUICaY AckeBtablg jsalts may
u’f‘@%&‘%ﬁ bn% ké‘:fﬁt%lethc"\ﬁérhewgﬁd)%y thus give rise to enantiomers,

roxy
dlastereomers 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,
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
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or the group -NR8R9, -NH(CO-R5 or -COOH and R10
represents -S02-NH2, -S02-Cl.6-al kyl, -S02-aryl, or

WO S30240483¢t er oaryl , whereby the aryl can be subetT/EPoezio13443

with -Cl_6-alkyl, io as well as all related isotopes,
di astereoners, enantioners, gglvates, poI yrmr phs or

phar rraceutl caI |y acceptaple salts ther eof
fgfr@sp elf addydica. a é:og]ﬂ%g@rf&m%? h]eEﬁuﬂuyréler S\Rﬁf;lgﬁdn?ﬁenmse are

i mﬁlﬂdgb Ao E& & et lbkna‘ﬁ@m@?@’cﬁést@%rﬁéﬁaéﬂa r&tur8s thereof,
I C in each case I ndependently of one anot her
dsﬁwéwaernacé'ryldraxq;bnon raeemmzobyuresr t he group - N(CH3) 2,
-NH (CO)-pyrrolidinyl, -NH(CO- pentyl,
-NH (CO) - hexyl, -NH (CO) -hexyl -NH2, -NH (CO -C3H7, -
NH- ( CO) - CH2- phenyl, - NH (CO) - CH2- NH2,
-NH (CO) - C2H4- NH2, 20 NH- ( CO) - CH NI—I2)-CH3
CoiripoGals OM(\NHzpréfymrmayphlehyjlt AKJ+-and/or PDK kinases are the
(CO phenyl NH- ( CO) - CH( NH2) - CH2-
%MT"%NH(CQ-CH( NH- ( CO) - CH3) - CH2- phenyl ,
mm CO) - CH2- NH ( CO) - CH3,
f ) - N(C2HB) ( C2H4- pi peridi nyl ), -NH
AGDB N( CH3j (earkcasedadepentantly of gRe(@ngthenfepresentigyanc.

G- oo aredy RSN MBI g R R

Sube\l u ?t e,y élhyItNIg?FW)lNHgC(I‘?]IHECQ?OW-I(@{B&R m(meem
or - an ere ant ol n n
substi t ut ngRvm(Cl@) Nﬁfﬁ y 'E%Iﬁp & Sa" 8%NH2, -CONH-

-(CO) - th| |g@1 30 X represents,or the group
- NH BHPCSent s Hal ogen and R2 represents

hydr ogen Oér tr@@regéﬁum sty Y orpilg r$)absb1|uted:m-mne or more
-C3H6- both can optionally be subs tumﬂl n one or ith
more WO 20pi#ceadhesanter ek differentiv with hajogen, hydroxypr wi

apht by , 116 QBT SOOH,CONSHENHYOr Ohts oK

X- oxazol i n];épregemerthellgr(wp —NHNBR;NRRRE, CH2- t hi enyl ,
- NH-pyri di nyl - -NH-th zol - SQ2- t.hi enyl,
R302- NH2, IQRS?S@% cyasgoh Xdﬂﬂ]%‘?ﬁ ar {?érﬁ'ﬁ%' whereby the C;.

bstituted
SKI I—E (ICO;J e Wéﬁopww bé%%hlgsct:@tehl*'htdﬁb%?%ore places, in the

- NH- ( CO) - Céé]l’r[é)\aay oNHif(e@))tlySuﬂZhlal,ogeNl—l-(CS) NH C2H5,

NH- ( CO) - C2H5, thie N

FEO) - NH- CHzerzre@? polgyyarogesy A deope NS RY, 2t ek

phenyl or SB kiviited Wbﬁé @i’ Woré place¥, ltm@ééﬂnhé vy or

substituted in JOo one or nore places, the sane_way or

di f f er ent | diffdrenthhwith eyano.- hydroxy aryl, heteroaryl, Cs.6-
heterocycloalkylring which can be optionally be interrupted in one
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

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



10

CH3, - NH (CO)- CH2- NH2, - COOC2H5, - COOC(CH3)3, 0 0 0 0
HN-12 HN-12 ONNR2 OFF HN HOO *, *\ NH

wORMHAO4B4O H HO 0 O *\N NI-12 N O "-- H N HCIEPLS/613443

Oor NAO N OHii \'/ 0 W 2004/048343

PCT/ EP2003/ 013443 -22 as welq4g-as all rel ated

I sot opes, diastereoners, enantjonegs, solvates,

pol ynor phé‘“dr(C;S??a(FHeré‘H"m, r’g@?vl'@c&QB@pt able salts

t hereof. Even reypreferred @recgonpounds of general
formula (1), i chj i nhibit preferentially AKT
and/ or PDK *kjria INHWhi CTN NH) each case
independentl';‘l 0 ne &not heldl r res?e_'r}}t hydr ogen or
the group -NH (CO) -pyrrolidinyl, -NH(CO) -piperidinyl,
-NH (CO) - norphg inyl, -NH (CO) -hexyl-NH2,

- NH- ( CO) - CH( NH2)( 10Ny dr oxyphegy

- NH- ( CO) - CH( NHg) NCH2- Kydr oxyp —hydant oi n
optionally subdtituted w tH~ ; represents or the
group -NH, R represents hgl og nd R2 represents

hydr ogen, -C2H4-i m dazolyl or -C3 W ch can
optionally 15-e substituted in one or nore places,
the sane way on differently w the group

-NI—I-CI—|2-thieﬂN, = (CO)-CZ.I;!SN NH;NGp) -
H
O
Q 0
“N NH, « /U\[’>:
H 2 \N @)
" H N
H
H
0 N
*\NJ\C )=0 o
H S
O
* I
O
R®orR* in each case independently of one another represent hydrogen,

C.s-alkyl optionally substituted in one or more places, the same
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
more —(CO)- groups in the ring and/or optionally can contain one

or more possible double bonds in the ring, whereby the Cs.6-
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C(CH3) 3, WD 2004/ 048343 PCT/ EP2003/013443 -23 OO OO
Nl-12 HNH2 *\HIxy OF * NNH2Z2 OF HNH O O NH2

wod@E3 H O O O *\N NI -12 *' _1 O H H N <~= PCTZEP2003/013443

)~F>0o0 HS OO as well as all related isotopes,
di ast er eoners, enanti omers, -39l vates, pol ynorphs or
phar rmceu&l cal | tabl e sal tsgy gere

bart i cul aheleheceltIsiing ceg Aplaha ?Saﬁﬁt&}l?ﬂd Wl Gslkyl

) are tially AKT
gné/or ptﬁ ‘gg;SéeHém %Uatk Ergﬁfozezen['sa[ y

F{i rifluor cemekgrllt)sdwdmg;&n 3 1lecalk Yo Oy biadkaxyo Ears-@mﬁlnybrﬁsrs-
pyri mi di n§YSiaRkHEPgnksiereany! he asPrar(GRANNSL Gage. 10
N-[3-[[5- hé%cfblcﬂil@%hﬁéﬂ%‘t%ﬁrépﬂhﬁﬁw selihtenipled @R lche or

am no] propy! ] am no]
pyri m di nyidramitnegerhang/or oxyggn aodiodisHédpatesicaand/er can be

enyi ] an nSAURE0AS 75 e S hrdist B e AT 58 "
pyrim di anll@rﬁEI?Q]éH Sonthir ene of e vk sibleogauitsidibantgen the

N-[3-[[4-[[3-[] am nocycl opentyl ) car bonyl ] am no] prop
yl ] ami no] fiBgbr ono- 2-

O L e e D s

I'] am no] - IQﬁ@te?erBaryl can optionally be substituted in one or more

pyrim d mylnllacaersr,1 tnhoe] spgnig%\lla); <:)Lr g|¥f[anteonltllydvlv|?heﬁglr08gr)1(arr\?/ddrgxy Cie6-
alkyl, Ci¢-alkoxy, Css-cycloalkyl, Css-heterocycloalkylring define
above, aryl, heteroaryl or with the ~NRER?, —NO,, -NR7-(CO)-R5, -
NH(CO)-C1.¢-alkyl-NH-(CO)-C1.¢-alkyl, -NR”-(CO)-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,

R’ represents hydrogen or Cqs-alkyl,

R®r R® 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



10

20

25

30

N -[3-[[5-bronmo-2-[[3-[(1-pyrrolidinylcarbonyl)amno]p
henyl ] am no] - 4-

w@ymasdenyl ] am no] propyl ] -1, 1- cycl opent anedi ceChBRANG/CH 3443

e,
(4R)-N-[3-[[ 5-brono-2-[[ 3- (2;2B-di oxo- 1-i m dazol i di nyl)
phenyl ] am

pyri mi di nﬂ’ﬁybﬁ'f‘rﬁf]dﬁ?%wfluf atorgs ang/Qn ARG INETEARISH BY\QfR o

ide, 1o re —(CO)- %roups in the nn%and/or optionally can contain one
(4R) - N-[3[[5 br ono- 5-di oxo-1-i m daz

ol i di nyl ) phrengte aﬂ$$1b|}9 cL)ub e bonds |n the ring, whereby the Cs¢-

%g' m di nyl%tam N &Yﬁ c‘zart ?pfoonal y*Bea&?Aét%tES?ﬁBR8>6?%re

H-im dazol pl4cdd, )tﬁé E‘éHe&Wb?@}dﬁf@éhtIWWhWﬂ} nyd!r@hﬁum c-alkyl

11- 2, 4-imdazolidinedi 1€, Q£ %S br ono- 4
H-i m dazol othgigreupyINRIR ndyH @r fr deRARH é‘ﬁ‘idno] pheny

N'(r [ %5[ [15 (] &e%enig ﬁgzwangl - g'kglnesoz aryl, or —-SO,-

ﬁétbmaj-ezol 4-yl)ethyl]am no]-2-pyri m d| nyl ] am no] pheny
\NL- N-ethyl - N-[ 2-(1- |per|d|n eth -urea,
F[?—b[}’[tbetﬂfblrﬁﬁmb? [59 sltotesl wit hgrﬁ oxopr opy! ) ani no]

I
85 Wl e feg oRenyl e s: PPRINTE s 2RNPIS,
BOlyMdrBhd bR phadnatdBhlip aaceptable-<atistthdremty phenyl ) - 1
oxopropyl ] am no] phenyl ] am no] - 5- br ono- 4- pyri nmi di nyl ] am
i no] propyl]-2,2- dinethyl-propanedi am de,

Fﬁléﬁ ngc.lﬂ% éﬂe& rhdd 47 Aéamé”&%ﬁe@n@(éﬁ 1AL MR BTiAHDIP PRI T¥rentially

am no
KrTandzlomI?D](annmﬁsar opyl ] - 2, 2-di net hyl - pr opanedi anm de,

N—‘["@'C[‘[ 2-[[3- [[(28) 2- am no- 2- phenyl acet yl ] am no] pheny

] noj - 5;
déllngyl ] an r;'b? % op fﬁnﬁbg‘Encli%rg{y of onper ggcghg(rj Ireapr;]e?jeent hydrogen,

J\L o, |[]2  €35e7b0\2BY 1> Grino-N(GFz, SNBHEHO)-pyispidiD ANt (CO)-
phenyl ] am n

i nyl ] ami noP %lb)S/NF{ %&Be’éﬁ ﬂ'?]égoa -nexskNHgoNRy @O) -CaHy, -
N-[3-[[2- [Nﬁfé@%@Hﬁprﬂéﬂ 1ONH-30)-EHPRAY! INHPE O)- DIHINH,, -

] phenyl ] am no br onp

4-pyrim di M-{G-RdIdi-tpaHs NB- (@%@WINHp}bwﬁémmw -NH-

"y car bonr Pk HETEAy pRANIHESHCHiNH,)-CHa

pyri m di nthl@t@xVQh@ﬁ)QPNH-(CO) -CH(NH-(CO)-CHa)-CHy-phenyl, -NH-
1, 1- cycl opr opanedi car boxam d

N[ 3- [[5 b(@ z[[*lklQCzOBCaisoNﬂ:(CQhM@zbﬂs)@rz*ﬁypw&ﬁ'@ﬁyl) -NH-

H/?Immng? ns ?@nﬁ%ﬁ?@ga %%@mﬁﬁ {Eé)ﬁop neﬂ{:_ckr!ﬁ) -CHZ_

N- (13- (( 5- bNgCGBLY; (NB- CD-)NHIOH-QZ(DOOH yhywdtyinyanChleéGQQH
pyrim di nyI ) am no henyI - 4- nor phol i n car boxa

N- (3 ((5-b Syraling §ab GPRRDG, Bt RGPS UHERytrshydroxy
5 d | d
%35 b%h%ea G A o e ooyl )

am no) - 2- and whereby hydantomyl can be substituted with —CHj3, -CH,-
pyri m di nyl ph rroI I di necar boxam de,

N1- (3- ((5- d(i (58}/ ')lafﬁ’} RN nyl car bonyl ) ani no) p
henyl) am negy .fése ré.rfhg g groyp -NH-,

[ nyI ) am no) pr opy ycC opr opanedi car boxami de,

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



to
N-(3-((5-brono-4-((3-((1-oxopropyl)am no)propyl)am no)
WO 2004/048343 PCT/EP2003/013443
pyri m di nyl ) am no) phenyl ) - 1- py, 1roI I di necar boxam de,
N- (13- ((5-io0do-4-((3-((2-thi enyi car bonyl ) am no) propyl ) a
mM no) - 2- pyrplaces, riyé same way or dlfferently with cyano, hydroxy, phenyl

h lid b
N3] FseBrra#p@’fuﬁy%v%"[a'pw%lgiﬁé"éﬂﬁiSi"rzdsﬁymaz@myy|qwmny. -

SW: ]ma(rjr: Es?l\?g?np#d hn?yll-pyr?md"é){l 9&(8‘&‘5}{?6@” -SO-

'\T][ 2m[ Lg] bfgmyﬂ SDS N!*H{ (-86L-CGHYXBQ;-aZ R | shirrolidiroy Peibstituted
>p/)yrl m di n)el % hg:]%envw(-cﬁ)p’y'f*r@ﬁ’w meEr(E6RMHahenyl, -NH-
gg]R z)h(EI;}g/IB] g%@mm@aﬁ&[m (&) RACHR)) WRYCGL8EN,) W-cs)-

pgrl i dlzgyl"]'dﬂﬁn'dé PNOBICD)-2-Hy,0NH-(0D)2biehgl, NEBY-RAMIAY, -

I ae or

N[ 3- [ [ 4- [ (SDNH-GlRrHGOY NHa G Nhk- Geis - ¢ @@ wherekpythe
pyr i Gl T s ol oo Tl iRZsl 52 plepaliabe gebstiuted n

Preffered &ne elmoreplapesritie saineeagraldifferently withlhydroxy, -

Aor s in ddin EEE Ot G o rb oRc G,

represent hydreggenpor the group N2, -NH2, -NR3R4,

-N(C1_6- hyd,[ox al kil )2, - NH( -NHCOO?6
-NR - (CO - NR “N H CS) - N% CO- NR 8R9,
- S02- CH3, 4-HﬂL 1- rre hyl - razol o- 3y| 30 or
Cl. 6-al kyl optionally substituted in one or nore

pl aces, the san&way or differeptly with cyano,
X

b

hal ogen, hydro0 or NHhe group ON -NH (CO) - R5,

- S02- NHR3, - , R8R9, F-R5, -0 5

(CO -C1_6-al kyH-R, E) 2004/"0483 / EP2003/ 013443
-26 X represents an oxygen atom he group -NH, Rl
represents hydrogen, hal ogen, hydroxynethyl or the
group - COOH, OO iso-propyl, -NO2,

- NH- (CO) - (CH2) 2 COOH or - NH
(CO) - ( CH2) 27 9GO0
optionally substi | aces, the
same way or diffegently with m dazol yl or
the group - NH2, -NH (CO O CH2-phenyt, -NH (CO H,
-NH (CO) - phenyl, -NH (CO) -CH2- O phenyl ,

- NH- ( CO) - CH2- pheqyl O - NH (CO CH( NH2) CH2- phenyl ,

- NH ( CO) - CH2- CH( X
CH( NH2) - ( CH2)*2; INB. O O .- NJO /THA\NH2

or




Hf"ZNH2 0 OOH NN-12 N HON NHNor ;ar OH
H O O whereby the phenyl can optionally be

walognissut ed in one or nore places, the same BIT/EP2003/013443
differently with hal ogen, Cl1_6-al kyl or -(CO)-
C(CH2)-C2H5, 15 or represent2€3-al kinyl, R3 or R4 in

eac cas i hdependent!lvy. o one anot - I e

R GEBT o BIGRBIGHYs, HieblorBBimeit Siilich e aabtes
HHRPr ' gitd frgreof. |y with

ﬁl%]/ydrﬁgip?,smghenyrlnagggtllﬁ%lygaxcfp ?r?jélss or 2rO RSyand R4

together forma C3_6-heterocycl oal kyl ri ng contai ni ng

el p s e Ll S B8R SRR CFRicHnpini
5 RERreAtiIRNIE andi@PDRKiRieRy one or  nore - (CO) -

groups in the ring and/or optionally can contain one
iIN@PCD4/ 048343 PCT/ EP2003/ 013443 -27 or nore possible

e bon : ] ‘
ABHH Do 3pb0) 08 dibncliy PtpbahfFippresent yroen o
with CL_6+aé lgydup -NH-(GC-pawtoliBON -iH-@OG-pigdridingiHNH-(CO)-
R5 represents Cl 6-al

S b e SRopplar, GO - B NBG SR GHHR:

substi t ut ' r r I ;
0 &'t er ent 1T PR T AT G CERRH2LEHE ATEOATBppRY) ydantoin

group - NHptionhHy Sidhstituted aitat-K¥H3, wher eby phenyl

itself can optionally be su ituted in one or nore

Bl aces, tH@pEeiﬂ’?Bt%& r9@HPreYénmtly with hal ogen,

ydr oxy or = i represents Cl. 6-al kyl,
%2_6- al keﬁﬁﬁ%ﬁr@”gﬁ]ﬁ%@??h%@r epresents hydrogen or
RA- 6- al kylrepreseRBohyd0geen, €ath-ivadazdlyl @spEaldewi¢hycasf optionally

one anot her represent. hydrogen Cl 6-al kyl .
15 2 6-al kerkA SUkSITESA R PhE dyToreplpeg e sang wayss diffgrentl
aryl with the group -NH-CH_-thienyl, -NH-(CO)-C;Hs, -NH-(CO)-
C(CHj3)s,
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or phenyl can optionally be substituted in one or nore
pl aces, the 15 sanme way or differently with hydroxy or

wa bw4/gsssup - NO2 or -N(CLl-6- al kyl)2 or R8 andPOEP2003/013443

together forma C3_6-heterocycl oal kyl ring containing
at least one nitrogen atom@&3d optionally can be
interrupted by one or nore 20 oxygen and/or sul fur

at ons and/ or n Be interrupted Py one or nore -(CO) -
groups in % i ﬁad/or*\ pt NjM_can contain one
or nore posg} bl doubte bopds the?ring, whereby the
C3_6- heterocycloal kylring can optionally be
substituted vvlt(gl the group - NH2, 25 as well as all
rel ated i sotopes, dj,astereone s,F enanti oners,

sol vates, palymorp or phar utteal |y acceptabl e
salts thereof 4 gd~are those conpounds
of general fornulle—{l), whi in (t preferentially
Chk kinases 30 in which A or B ineach case

i ndependently of one another represent hydrogen or

the group - NHY2H4- CH, - NH CH2-Qiydr oxyphenyl ,

-NH (CO) - pyrrolidipyl, -NH( -CH(Nﬂg)-CI—Q-phenyl,
-NH ( CO) - pentyl - Vg 20041 R48 / EP2003/ 013443
-28 - NH (CO) - hexyN Y - NH (18O - ,

- NH ( CO) - CH( NH2) -Hhydr oxyphenyl ,

- NH ( CO) - CH2- hydr oxyphenyl , - NH ( CO) - CH2-

met hyl phenyl , - NH (LO) - C2H4- di hydr oxyphenyl, -NH ( CO) -

CH( OH) - phenyl , ONH -NH(CO 5
C(CH3) 2NH2, " - N ) , :

- (CO) = NH cycl upr Ops ereby the
pyrrolidinyl ddn ( i Wit h

hydroxy or the g epresqgpts an oxygen
atomor the group -NH, 1o Rl represents hal ogen or
hydr oxynet hyl an(bRZ represents -C2H5 optionally

substituted in o More places, the sane way or

differently wit %x 'bm'dag,ol yl or represents

- C3H7 or -Callﬁeoptl 'y substituted in one or nore
di

pl aces, the sahe way fferently with the group
-NH2, -NH 15 (CO) - CH( NH2) - C2H4- COON, - NH- ( CO) - phenyl ,

-NH (CO) - CH2- phenyl, O NH ( CO)- CH2- CH( CH3) - phenyl ,
-NH (CO) - CH2- O phenyl ||| -NH (O - phenyl ,
- NH- ( CO) - CH( NH2) CRgphemyt”,

T

?

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

polymorphs or pharmaceutically acceptable salts thereof.

In particular the following compounds of general formula (I) 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,
N-[3-[[5-bromo-4-[[3-[[1-ox0-3-(phenylsulfonyl)propylJamino]propyl]amino]-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide,
N-[3-[[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyl]lamino]-4-
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*N*\ N2 H HN-12 O OONH *\HNH2 N ONON
HNor POH HO O 20 whereby the phenyl can

wo@piosossshd y be substituted in one or nore pl aPEBFEP100E013443

same or differently with hal ogen, -CH3 or -(CO) -

C(CH2) (C2H5), or represents -@3-al kinyl, WO 2004/ 048343
PCT/ EP2003/ 013443 _-29 as well as all related

pramidipdminclrpRy kdrs et RioPaREFEMIES) vat es,
R, BB ERERDL SRy AP AEAOT bromo 2
pgemédiay ljdmoinaip reern(yl]} 1-pyeolieéearbedamide, whi ch i nhi bi t

N B amin gy MBS e B SRR TIR 51988 o
pkfmﬁd‘lb{meﬁmn% hetyAL RPPrrolidinecarboxamide,
N

pyrinidinyl’] am’no] pfopyl ] -2, 2-di net hyl - pr opanedi am d
:[3-[[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyllamino]-4-

Py AR I, fr i opSitan@lRatb Sare P OPY! ] am no
(ﬁgxéﬂgfpgsﬁb%ﬂnbmmqhweﬁxblT-anieéeo@iwyp"r@nwmw&oxy
pyFifradipy Barinsipropy[1{230Xq-¢ Shisxolidinggaibexaanidss| ) car bony! ]
' | ] -2- . . - .
BRI EA IR sy 2 35gierer iidazalidiginhenylaminol-4-
|h{i@ihgﬂiérﬁﬁ1cﬁpl%g& P Yko-8-tARiz8lidinecarboxamide,
3-&5- rono-4-{3-[2-(2, 4-di chl or o- phenyl )- _
Biell§ bromac}-liRr(d pyimisesali-peinlaminos 2y dimisisylaringiehenyil-
-am d . | i di ne-1- b [ id
PR o 5 2 oo bhenyl ) - acet yl ar no] 15
P[PR5bedinacd-{[RY(M HYingid 8z &-4¢y Rethpaminod«Ryprimidirddlamino]phenyl}-
Pyrrolidine-1-carboxylic acid
ety brimidazotidinediongol y| - acet yl anino)-
%gﬁ@-lﬁﬁrﬁgﬁﬁ%—g? Iﬂ%&i}ﬁz@l—%bﬁ@ﬁﬁfa’nﬁh@ﬂﬂﬂyﬁm ifGHamino]phenyl}-

NI-2tH3-No{ D(rD-pipefridtiny2)etiBil Burdial | uor o- phenyl ) -

SEaiteroms w88 2 Rt chbborany BagidelBropyamn -2 |
TR phen s b ebpaciatuge ot ene.

-] $H[ 2R 3] 2 Phr2raphihe-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,
N-[3-[[2-[[3-[[(2S)-2-amino-2-phenylacetyljlamino]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-
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-



am de, Pyrrolidine-1-carboxylic acid
[ 3-(5-brono-4-{3-[3-(2, 3-di chl oro- phenyl ) -

wertoynyd3aari no] - propyl am no} - pyri m di n- 2-yl am ne)FpPeen3/013443
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]-am de, 25 Pyrrolidine-1-carboxylic acid
(3-{5-brono-4- [3 ( 3- br ono- be#%eyl am no)

RpatrReg e e pE ey SR e. 0T it 1)

?gl?[tagdmb)zr sz wmhaihmew%thwwmmz

pm*dB‘be)hG"Wmh@lﬂyl)i%morw]qﬂn@ﬁgnqoam@q 5- br omo- 30
RS BrSmBYA BT PRIRE PN iferfiy Haiiidy .- Pr opanedi am d

@l{rﬁrﬁldliry)%ﬁimayp?@nw lpprSictadzepokamiory| | am no] - 5- [ 5-
WF(&()&‘WWWM (@ (62-thignylaaibesybamina) PispyNamigené- 1- car b

8@5}‘@"3{5}?8?{9%%5%%@@ ’ge“[aﬁgo’éar"&'drrg 4- (prop-2 WO
RAGAL 05330 oA B’E('F?-@Q&bﬁﬁlﬁﬁléérbcr@l)ammo)phenyl)amlno) -4-

yny oxy) pyrim d| n- 2-yl ] am no] phenyl ] pyrraol i di ne-1-carb
pxmndm(l)ammo)propyl) 1 1 cyclopropanedicarboxamide,

f\ﬁ&z((%qrgmo %]'&3[5(?(1Ux%pPJp%Bm?né)B?&&)%né(.ﬂgj _6Xy) pyri mid

gpmidvﬁw iy pHdTENY bpﬂammrbpmmaje

749%1%&33 f(1( fhﬁréﬁ*ﬁa%%ﬁ%%'%{‘é{%v')g%w%)% SyRmidny-

4- 2- I
e %“%P%%Wf%ﬁﬁ%%“}%m' &1 "or oo onant ge. 2/
B-(A-ARor oD {[3- [H(ES)yS-omonerqlidaml]neybcﬁwﬂsnm@pwpql]pm|no] -2-
op2 nyl oxy- _pyrim di ne nL g
ipplaspiolnfanytnt- g)grolfd(ﬂeca oxamide,
%ﬁg@y@wx Hé R oszg@D?mad@kapaorméﬁnmlawamnol -2-
nﬁﬂ)th iparhinodplzenyl ]t pyirbletine ceebbyamide,

sm& (G [l et ant no) sarbonyt Lo nol pheoyt o gl
Ysﬂ{lqﬁiﬁﬁﬁ@mﬁ%@gg (?%d"@iﬁﬁbﬂ(ﬁﬁéé&b@k%d é@ar banat e,

rro c acid

(NB43- H4{[B3-ﬂ(125?)“myﬂ@b@txﬁheft}ﬂnYﬂﬂﬁinnwwmﬁﬁb?]oh@lbromo -2-
2
R e

(3-{4-[3- ((28) ani no- 3- phenyl - pr opi onyl ani no) -
propyl am no] - 5- br ono- pyri m di ne- 2-yl am nw%_- ph,emél.)-am' )
Rreffetaq ane(@sgmnwmmgs@éggn9fﬁ}rf@mula;ﬂ)| tgh inhibit'preferentially

| am no) - phenyl am no] - et hanol ,
1%Hésﬁ§/cl opent ancar bonyl i ¢ aci d
[iR-wHctpr onp- 4- pr op- 2- ynyl oxy- pyri m di ne-2- 20
yl am no) - phenyl ] -am de, 1- Ami no-cycl ohexancar bon

ande_[g ( 50 §A6 aemdgpe@d%g}y 9&9[\9@,@ &firgrrese H)(/:drogen or
I 3

%’Zg;“ Rﬁ}ng*lﬁgpgé?@”g@f SNH2 NRR yng?, yydroxYalkyI? NH(CO)-

-yl ani no) - mﬁenMH]C@ORBhWL({I@pNR?R mNRe (C5)-NR°R®, COOR -

(§|R émAH]o;] O&@Rf%g SOz CH3 pr or%moylnr%eﬁ'\)x 1Ip-y;r>yrg12gllonfyl
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®,
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20

phenyl - pr opi onam de,
2-{[ 3- (5- Brono- 4- prop- 2- ynyl oxy-pyrimd
WO p@4/Aa488km no) - phenyl ami no] - met hyl } - phenol , PCT/EP2003/013443
(2R) - Ami no- N-[ 3- ( 5- br ono- 4- pr op- 2- ynyl oxy- pyri m di ne- 2
-yl am no) - phenyl ] - 3-(4- 30 -26-

ydr oxy- phenyl ) - pr opi ona
[ 3-(5- BrfSHéSE"BW}SOEYS}ﬁ%PMOM? gosPNG Zyl ani no) - p
ﬁEnyI] 3-(rd t%s@hfﬁ’ﬁydr@één r%]@&é‘ﬁ)hwr@? ?Gﬁthe group —
3-(5- Brorm4pro- -yny yri I ne-2-ylam no)-p
eny | - 2- 1/0PbCOByS0D R AN SN () EEHn SO OFhab-NH-

-31- ph
N-[ 3- ?562?/&@0@%330%%?&;%@ pyri m di ne-2-yl ani no)-p

Rrenyl] - 2- Wléﬁ{e@é)’\ti @Q-allﬁ)ﬂ@ﬁﬁénélwlﬁfs‘tlﬁﬁed in one or more places,
(2S) - Am no- br ono- 4- pr op- 2- ynyl oxy- giy“ m di ne-2

-yl ani no) tpaaamq way 0§ dimeasbywﬁhdprﬂmmra azoly! or the group -

2 o o S A L AT R ety

2- Am no- N-(CD) @H@@ameﬁf/lprma (E@@H@pﬁenyr ERHAC®)-2- v
am no) - phene‘/t(] 2- et hy i onani de
(2S) - Ami noC Ida)@‘é-lzmhﬁﬂym 6%0?%%&91"937?#1%‘361 WNHA4CO)-

-yl am no) - @ﬁﬁﬁébi &éﬁég j oxy- phenyl ) - propi onam de,

(2S) - Am no- - prop- 2-ynyl oxy- pyri m di ne- 2

-yl am no) - phenyo] 3- p- /=ahyl - propi onam de or
(2R) - Ami no- N-[ 3%( 5- brd prop- 2-ynyl ogy- p@ri m di ne- 2
ol yl - pr opi_ on de.

-yl am no) - pheny

Preferred areNal soi hg’ cofpounds of g tNHgul a
(1), which intibit preferentially AK adVEGF-R

ki nases in which A or B in each ca i ndependent |y
of one another r regﬁnt hal ogen, ogen or the
group -3S02-CH3, - -NH2, - CF3, «; CHd ,
CH2pyrroI|d|hM, ) - CH3, - NN (CO 1 - NH2, -
NH- ( CO) - pheny! , (CO) “pyrrolidinfl
H ( CO) - CH( NH2) - CH2 phenyl , NH (CO) - OCHS,

- NH ( CO) - OCH( CH3) 2, -NH-(CO)-OCZH4 25 nor phol i no,
-NH (CO) - NH cycl opl(ppyl - NH ( CO) - nor phol i no, -NH
(CO) - NH C2H4- nor ph *
- NH ( CO) - NH hyﬁ*ﬁ | 0a 6. hyda
the pyrrolidinyl jycan opfj“onal | yobe su Ut eghp t h
hydroxy or the group -NH2 and 30 wh
hydant oi nyl can optionally be substituted @ith the

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

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

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
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group -CH3 or -(CO-thiazolidinonyl, X represents the
group -NH, R represents hal ogen and WO 2004/ 048343

weoDDARRAED3/ 013443 -32 R2 represents PCT/EP2003/013443

- CH2- di hydr oxyphenyl, -C2H4-inidazolyl, or -C3H7
optionally substituted in on@7er nore places, the sane

way or differently. wth N N. *\H . @)
00 N O NOHMeERasHIE %08*9&?”%{% infhe QHWEF%EA’JQG%W

| sot opes, Hit&DERISARPIiRg cARadPtioRaRy Be stbbitatebwith Cye-alkyl,
pol ynor phs oe? pﬁ%r rraﬂglelu?i cglaclsi{/ aggyép?abl e sal t\g‘ realdy
t her eof . IGy.gpalkyliCQQdt ot Besfativl-dlidg conpounds of

eneral fo | I £ . Jnds o
AT e b T
4- ((4- ((2-dah optionally be substituted in one or more places, the same way

H-i m dazol - 4-yl ) et hyl )am no) - 5-i odo- 2- pyri m di nyl ) am n
0) - benzemMerenM,hwqqm-wgmwF ehedyl-qrath the’ group —NH,

F")';/'r |mmdg|z (r)1|y Hﬁ@g@%%g@@lzg%qﬁ%t}y pheny! itself can optionally be

1- ((3- ((5-durRrtRitéd (@nd &r more places, the same way or differently with
H i m dazol -4-yl)ethyl)am no)-2 15

péri(TédLnthlgaﬁmdeQWT)(ﬁerﬁWb- 3-pyrrolidinol,

- - bronp- 4- 1

H-i m dazol rgﬁ_riﬁe%%ﬁ%-)a}ik%l,n%%.q-alk SW'ior{ipo'I]lerr]‘))/I") am no) pheny

R) - car baniepréseints hpdrogenest®rs-alkyl and

N2- (35 am nophenyl ) - 5- br ono: N4- ( % %1

RromR daz ol insaph)casayngerendentlyof phgianaihelrepeesesy hydrogen,
ﬁ |( r3n ggg;)lb{)gg-gWé%félgerﬁ]yrl],oggﬁgycloa|kyI, aryl or phenyl, whereby aryl
pyri ni di nybp pinenybrameptionally be pabstiutedyin omeeer, more places, the
N-(3-((5-bronmo-4-((2-.(1 .

H i mi dazol SN Way cp{ﬂlgfgqﬁqqlg)wlté\_ hydroxy or the group —NO, or -N(C1.6-
pyrim di nygn@lzrz] no) phenyl ) - 4- nor phol i necar boxam de,
(3-((5-brom-=-4-((2-(1

H i m dazol ed-yl ) et hyl ) am no) - 2- pyri m di nyl ) am no) pheny

hb@@é?%%t%rggg}%?g{%: %g;aflélﬁgttepgéyec‘ory&ylr?nsg} c%ntaining at least one

F")';/'r |mmd3|z gilpgirg%bﬁ?)t%grﬁ{?ﬂﬁaer{aag can b|e]c interrqpotled by one or more
oxygen andF;or sallfur atoms and/clJJr caonngén intgfrupted 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_,

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

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>,
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WD 2004/ 048343 PCT/ EP2003/ 013443 - 33
N2- (3-am no-5-(trifluoronethyl)phenyl)-5-brono- N4- (2-(

wd.2dd4f0a83amzol - 4-yl ) et hyl ) - 2, 4-pyri m di nedi am PEI/EP2003/013443

N- (13- ((5-bromo-4-((2-(1
H i m dazol - 4-yl ) et hyl ) am no)-28-

rea 5 OH B ARMEN, SRk G NG o o)
Him dazolhyérd&y ﬁbH%’l' INK-(E0)RHL-Aydiox§ehéjl NANH-(CO)-CH,-

(3- ((5-brono- i(
H-| m dazolmethylphentily HNHACE)) CsHpdihydicxyphendniMNid gReny

N (s 26‘31@@5 Bl ATRERTEIN ARG, o) -

lo CHj3)2NH3, -NH- ﬁCO) NH(C2H5) -CH,0H, -(CO)-NH-cyclopropyl,
pyrim di nyI am no) phe ) -(4 hydr oxycycl ohexyl)-ure
B (3 HOOBNHEHCHb,

F")';/'r Immdglz ﬁiﬂ"}é‘%{#gﬂ gé%ﬁt%&ﬁ ﬂg)cgfl orﬁtlgnany be substituted with hydroxy

N-(3-((5-
H |( m ggzoprzﬁglg)ﬁoet hyl )am no) - 2-
Yyrini di nyEpEGSERt ahexygon eém artheegropp —-NH-, |
ﬁ?%hg]gﬁ]réhq%r%\%a%g% o h{didyHehyidnay! car bonyl) ami
m%érl mi gl ng%;?aégegﬁé pcgﬁybbt;(ﬂzafy@ubsﬁﬂulmml ors oeomrd plaaes, the
i de r ono- - (1 -
H-| ni dazolSAWE Wayt i @HIH){,]NJ’IQ Yok dmisazPihi noj pheny
2, 4- 3
H-| m dazlolrarieéﬁ:)l eﬂ% ? rﬁnﬁroTé I-hp?/étli(%nagp lgltrl#lén@o p gn?/r more
I ] - 20 1- rpdaded, iRe 4ame wlay ol diffienertiyomith the group —NH,, -NH-

512 [ A 2o s O BB R
rim dlrmgr}y@ﬁmlpl@bymﬂ JCAIOMY-phdtyl - NHICTATRAIROYhenyl,

aci

3-[1 2 [mHE(p(G)@mm«sm‘mybhykv(%)aewwviz]@m rbemHeny

- | - oxo- 3- pheqy! pyopy! ] am no
yrimd
O™ pyrrolld TINCR  de,
7- am no- 1- oxo- 3- piknyl ropy ] am no

2-di net yI pr opanedi am d

-2,
dlhyd\r pheayl ) gret hyl ]
CA-imi dd‘iol i dl one,
ydr oxyphenyl ) net hyl ] am no] -

pyri m di nyl ] am no]@henyl ] - 1- net hyl - 2, 4-i m dazol i di nedi

one, *

(4R) - N-[3-[[ 5By, -1 [ 5-di o><\d5|1-i i dazol i dinyl)
phenyl ] am no] - 4 20 48343 §pCT/ EP, 01H43 -34
pyri m di nyl ] am no] pr opy] - 2- oxo- 4- thbazol i /i necar boxam

I de,
N-[3-[[5-bromp-2-[[3-(2, 5-di oxo-1-imi daZO|OI di nyl ) pheny
| Tam no] - 4ghereby 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,
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pyri m di nyl ] am no] propyl ] - 5- oxo- 2- pyrrol i di necar boxam
de,

WOR30§43% br omo- 2- [ [ 3- (2, 5- di oxo-1-i m dazol i di Pyi/Epivesy13443
I]Jam no]-4 5
pyri m di nyI ] am no] propyl ] - 2, -29di rret hyl - pr opanedi am de,

2y \[vgll Lg all re%ted |so[l<£pes %haos)t(é)re% e(%{én%oﬂyé %péoq\%tle]s,am n

yR "ot graThizkRbeAy écc%gﬂa*dléfbﬁll@ezmgrémmedl one,
) - N[ 3-[[ 5- brono- 2- [ 3- (3- et hyl - 2, 5- di oxo- 1-i m daz
oI i di nyl) phenyl ] am no] - 4-

R AL G BB ARLPLRY ok 1Y Gefteraltdthttli B BRE prgNed

Wﬁ@nﬁhnbﬁp&é@réﬂtmﬁﬂt bﬁd/b?P@ldkma@eé‘ [[ (4R) - 2- oxo- 4-
thiazolidin |%»‘}anr bon

N3 QiR [53[¢7 1a¢weﬁy1v p&@niirnﬂerwlmwyl}ﬁrﬂﬁnﬁim]emﬂawrpﬂ]&pprom@
it R UL 2 4 SRR BB el Oy o ar e
E&[{Q%{@[{@ZF@)@ -ahfinki1nese3-pheayipropyiaminoPKEny IRIIsinoFSkhromo-

VEGF- R ki nases:

pyEmdinyliarainolpmRieaxA-3 BERHINaFTREXY IS 3idno- 2- pyr i
ISF[?'[[[JB’ %Pro%ﬁ% o) 41? F[g@%s%é 2Byt G SRR RBY dRino]-2-
Mrlnrﬂdﬁwft]gnmég%ﬂw)sgylgyL;}yamggm]secarhwammal nyl ] ami no] - 1-

a | |
Pyieliciaedr carb 95»;'@@%3@ f%&ﬁ Rego 4p§3rf2n&34 H&FH%{ %HYQ-
?%?%%ﬁm&[ogﬁﬁ%bﬁ L bgridfitl2-y#io) SHeRYH-amide,
P&nrﬂlucﬂaedl—eérbp@l'ei anjdl [3-K&b(ctnort-{3y12- @-bromm phepyl)-agetylamino]-

d . ne, . .
E E’B‘:"gﬁﬁg’ﬁ’r“n(cyg‘z('WﬁN'?ﬁ)myjfrwp?et hyl ) ami no) - 2- pyr
PW{?FIJ]M%)@?&BB)( licZcié w&ﬁo 4- ‘3 -(2-p-tolyl- acetylammo)

dazo -yl )ethyl)am no -i 0odo- 2-pyri

picghiytarhinatropinidib@aylamisalifhemyhiateide,

ﬁ%éﬁ{w%ggﬁrﬁ&h%é (ﬂ#nr(%g%zrgla 44{3y ﬂz) &t Ji] ¥j|f uoro- 'E)?\)engl) pyr
§cét§:@nhh8]lﬁro$y(a(rﬁm6}-6yhmﬂ@q}laﬂmd));ﬂiéwlpaaﬁum) 2- pyr

I m di nyl )am no)- benzénesul fonam d

By(rpsdnbedﬁgarbowlm acieh{345-eorop- 44(3y{ZyE& Brgiohderordf2-meilylene-

e e e L

gnﬁ&é br omo- 4- ((2- (1H i m dazol - 4-yl ) et hyl ) am no) - 2- pyr
i m di nyl)am no)- benzoic

| ,
Byualidipesl- QQMVWIM’(B(@JD@@TH%@@,??zsﬂtige){@r@rmr)y&m n

S e S R S N S AR
Pymbl'dlmem oxtboxyiicagid {85 bromold-3-(3rbtdmodenzbplaainale,

(5-brono-4- ((2- 1H-|mdzol4 | ) et hyl ) amnm no) - 2- pyr
PFﬁRY'&WI%WHB)‘émt?eW?H?'BO}-P enyl)- ahices ") )22y

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-
4-pyrimidinyljJamino]propyl]-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-
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acid nethyl ester,
3-((5-brono-4-((2-(1Hi m dazol -4-yl) et hyl)am no) - 2- pyr
WO pdodiosssd am no) - phenol, 10 PCT/EP2003/013443
5- ((5-bromo-4-((2-(1Him dazol -4-yl)ethyl)am no) - 2- pyr
i mdinyl)am no)-1H isoi ndol &0L, 3( 2H) - di one,

?{w?éfggwlmg%g&i]gpﬁggg {ﬁl&oyr%hbmteh’}/ c%rb'g%(a%*?idgm hyl phe
@;3;&)30 R8I S éﬁré%o(zlkbﬂdmt%gbxﬁ)pwnmlhm YRarhine)-52-

rimdinyl jam no) phen hanesul f onam de,

@W@f@*ﬂ@hﬂm@"ﬁlhaﬁmn@{wammwe) ani no) - 5- met hyl - 2- py
2;[3#@?{%6?0 ﬁpw;; -2V Z)&ﬂ;?ysnl#rlntj%eaﬁnyﬁamlné) %grﬁ/d%gyn(\éthyb
%Heawém ﬂc{]'é‘ﬂh%lorret h.\/l) 2-pyrinid inyl)anin o)-

enzenesul'f onam de

GBF@)GAmGmawmwowewahﬁﬁéamep&mw RyriMiging-AMiaraino)-

% i)g ene quonamHg
Eh Y YaRTOPENAMEE i dazol - 1- yl ) propyl ) ani no) - 2- py
e o e
pyliimjdinen2i-yiamin SNHMF eRylthaszam!

4-
éj&%é)nééﬂ ?mﬁ&#h%o"i‘gﬁﬂg% ) - @Bro@n@—w (S b Primidin-

4- dj|ér¥.1r{d)4N(|§6ﬂ>mp§utbérmarhuhehenyI ) ami no) - 5- br omo- 4- pyri m

am no) - but anoi c

Ell(emlnoqtbyl([@a{ia iﬁ%&l&eﬂbwﬁmIpa}ﬁaﬁ%qw@ﬁym)]aﬁﬁﬁwa@'"&ﬂ -Gfro-

ih)(c{rgi({p{l% h%h% noéﬂ‘l?% Wﬁgﬁﬁ?@% Wbrom 4-pyrim

iFgriofidineaticamoxilid adﬂdI(B-{4e[8+((;2l%)t—dnyuinoe§4p@enyl -propionylamino)-

4-((5-b 4-((4- t hyl | 2 di
i e b b A 21 ™

W@H %UJI EQW}/%@?T (|3 r#o[ Z(gS) am,rs e? t%tllengl nﬁ)rr%)(;))lon%llamlno)~
|ﬂ'ﬂ)ﬂymﬂ’ilﬁcﬂ¥ﬁ bomo-pegrimédine2-jlamino jeehenyl)-amide,

T Bt 4 gl XY 1B
. Mn‘}n§ %Qg%éhtbﬂb&%ﬂkré‘awh RN OrAGIANS P22ty loRy-ByAivtidine-2-
) am no) - zenesul fo

Mérﬁﬁrob-rpthenyl}lra(r(de(Z pyridinyl) et hyI ) am no) - 2- pyri m di

e SR puaraRr vy pne 2
diaincpheayt-akfdgenesul f onani de,
(2S)-Amino-N-[3-(5-bromo-4—prop-2-yny|oxy-pyrimidine—2-ylamino)-phenyl]-3-
phenyl-propionamide,
(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—
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)—
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2-((2-((4-(am
nosul f onyl ) phenyl ) am no) - 5- br ono- 4- pyri m di nyl ) am no) -

W@ emt/am3de, PCT/EP2003/013443
N-(2-((2-((4-(am nosul fonyl) phenyl ) am no) - 5- br ono- 4- py
rimdinyl)am no)ethyl)- 15 a<Htam de,

F?%}ﬁ(’]%?%\%@m ngfg:ogggﬂ zjghenyl ) ami no) - 5- br ono- 4- pyri m
N8 45 Brémioc4 -p(@;mw%iyowim@h@lzly)@mnwbhénww%m(zfa)

rim-di nyl )am no) butyl )- acetam de,
phergl-acetantide( ami nosul fonyl ) phenyl )am no) - 5- br ono- 4- py

m di nyl cet
RS PE N S BBl an 2R MRy imiding; 2 iasmipgb ey
g, bmd,a,@gmﬂ@ ) propyl ) - 2-furancarboxam de,
I\)i gam nosul f onyl ) phenyl ) am no) - 5- br ono- 4- p
(Qu%mwr)ldaw dYemepdPyop-2syniepi Ry Eniding Viapinekrhaayll-3-

4\(ﬂ(f§§¥ E’Eﬁﬂ 3nr1nlgj§sul fonyl ) phenyl ) ami no) - 5- br ono- 4- pyrim

ut anam de,

Mnb(h?-{:él(eﬂab(@nbmpwp‘ Rryyly)axygsyyinidiner@ylatnihop pherypy-
r| m di nyl ) am no) propyl’) - 2-thi ophenecar boxam de, 30
methyd-prapipaamitgret hyl ) - 1- pi peri di nyl ) - 5- br ono- 2- pyri ni

(PR S0 E EHon 2D pyiriing: 2 iaming) pheayh3 4
Ny droky-pNeng)-prspiohamidegsul f onyl ani n, WO 2004/ 048343

PCT/ EP2003/ 013443 -37 1-Methyl -1 . .
@) rAmELoN- [g §tprpgwsgﬂmr@p -2- yn)){oxy—pyrlmldlne 2-ylamino)-phenyl]-3-p-

{q’ﬂwﬁ E)ﬂ eny i)p 2- ynyI ani no- pyri mi di n- 2-

@R)5AMIra-[3-( 5rbrpnﬁ>—$wbpa@yrp,ﬂoxy¥pmm@4@—9+%ﬂmm))~pﬂj\enyl] -3-p-
0| c acid eth ester,
\(?P”B?‘Bﬁﬁm rop- 2- ynyI oxy- pyri m di ne- 2-yl ani no) - benz
oic acid ethyl ester, 5

2- (5- Br ono- 4- pr op- 2- ynyI oxy-pyri m di ne-2-yl am no) - benz
Brefeaed dr@alsylthesompounds of general formula (1), which inhibit

[e(feren{lalfmAéT T ARTBEER KRk | m di ne- 2-yl am no) - phen

fir Whichr ono- 4- pr op- 2- ynyl oxy- pyri m di ne- 2-yl am no) - benz
ol c acid nethyl ester,

B-qrB Ni t r cineashaiase: ipdepandentlysfrang anatbentepresem dirlqgen,
enol ,

2-(5- Nt r oMEBIBROs MRITAUR B 8yt NOre Ny rEhen e
nzoi ¢ aci d(GORNH,e¢ER-pytdlidinyl, -NH- (CO) CH3, NH (CO) hexyl -NH,, -
3-(5- N|tr04 2-ynyl am no- pyri m di z

hzoi ¢ aci dw&fq@) ebei, -NH-(CO) Byrrondinyh -NACET-ERNHG-CH-
N opAeR NN ORI NAYC ) BCRRCRY,, AHIRIOPECH.-

4-(5-Nit rommojmoz NHY(GO)- N6k pyolopropyIneNi2H@IC)rnomhatiho, -NH-

enol , I\/Eth br ono- 4- (pr op- 2- I rimd
in-2-yl]an Nt[ [Cewﬂwphelt rh@i-f%&mgﬁ&p&w%oa'ﬁ

Met hyl

3-am no- 5- FY?%?'&‘% 4- (prop-2-ynyl oxy) pyrimdin-2-yl]a

m no] benzoatheraby the pyrrolidinyl can optionally be substituted with hydroxy

or the group —NH, and
whereby the hydantoinyl can optionally be substituted with the
group —CHs or —(CO)-thiazolidinonyl,

X represents the group —NH-,

R represents halogen and
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3-[Bi s-(2-hydroxy-ethyl)-am no]-5-(5-brono-4-prop-2-yn
yl oxy-pyri m di ne-2- yl am no) - benzoi ¢ aci d net hyl

W@ 3a0e/0483400t her obj ect of the invention are  PCT/EP2003/013443

pharmaceuti cal composition conprising as an 20 active
i ngredient at |east one conpd2ad of general formula

d) or co ounds, dkscl gsed her, e|

her apeut "¢ Iqsﬁngf'f%@?"(@ydg Etozhé'ﬁa&ev Wby Cattr
or treat myptiofhilAsGbRGRErin %é&ﬁdﬂbbe plase ahatsathenivai or
or acconpani ed by disruptions of cell proliferation
and/ or angilfby@ﬁﬁywétht ogether with an pharmaceutically
accept abl e car di l uent or_excipient. 25 A further

obj ect of the ve t|on are. f ac u of
gener al for co o¢ di scl oSed
hereinbefor or/ X he nﬁnufactr of a nmedpra t_dBar

the prevention or treatnentgof a di sordgt cauged by,
associated with or acconpani ed by any abnornmg ki nase
activity selected from Chk, Akt, Pdk, Cdk 3o and/or
VEG-- R activitypas well as conbi nadi ons thereof.

Preferred is thg u f corrpounds f g&heral fornula
(1), wherein I nase-cy se%w: e 1, Akt1,
Akt 2 and/ or %tS P icularly, giergi n ¥he kinase is
WD 2004/ 048343 PCT/ &wzoos‘?f013443 -38 ected from

PDK1, Akt1l, Akt2 and/or Akt3 in conbination with !

é/sE@%TI I35%! re‘Mtéﬂ %d’tob@@ dihstarorhérss ehantictlely, eblvats,
and/ or . Another objective of this invention is a

p@ylhmvdphﬁ Ol: pl@ma@@caﬁmmemabhers@lta theregf.sease-stat e
all eviated by the inhibition of Akt, Pdk, chk and/or
VEGF-R activity, wherein the net hod conpri ses

ROPAMESRE tHe SlfoWirty eamfps@unas of lyeneps oinalh (1 wréfmeferred, which
anount of a conpound neral formula (1) or a

tl,‘lbl’qﬂcﬂmfﬁffﬁnélé“béga' and YERbeRddrasesh partl cul ar the

ARCHP P BRSPS S oy SRS PRmdn IHIRE: ¢
béhgeddswﬁahém'u@re sel ected from cancer,
iof ri broma, arthritis, eye di seases aut o- i nmune

B‘r %ééﬁe@fom%‘}e%‘[(ﬁ'ér'ﬁb‘i’/azéljj'én!{u‘?thﬂlﬁf@'ﬁ‘oﬁlzbpec| a and

d t fibrot
YRR B ANRRAR -y 0T o Odl seases, 15
hr(ta-sc(@mmms(@ws-ummmt -dhybgtlmdlandnekases, chronic

and acute neurode enegﬁilve di.seases, |ike

avemidiny sraingyphebmetyll SRYTaidingl i nf ecti ons, to
{
%me&torﬁc?ﬁ (@g‘gﬁgfnﬂfaib?aﬂeﬁa yIfahin8)- Qypf%l'ﬁhhﬂi&yl)é‘m:no)phenyl)

tion of preve or treating kérato
sarbadnais wrdjmed)lnulasterder matitis, wherein 20 cancer

e o RB 02 T e 4 TR RAES
b@Hmhgd,aﬁr,t‘@,rl tis stands for rheumatoid arthritis,
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)-
carbamic acid 1-methylethyl ester,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-

pyrimidinyl)amino)phenyl)-methanesulfonamide,
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eyes di seases stand for diabetic retinopathy,

neovaskul ar gl aukonma, auto-immune di seases stand for
wesonhesis, al opecia and/or nultiple skl erosi SBCT/RBR003/013443

fibrotic diseases stand for cirrhosis of the liver,

mesangi al cell proliferative-33di seases,

R eEsmacR L ol By P FIVE (L Tl izt 4-vhetny-

fg ripyi@medlamhindi seases st and for stenosis, |ike stent
ced restenosis, arteriosklerosis and restenosis,
lSQ&((a‘q’ebrmh@@ -¢24(1diimidazal-4sylethylasmino)-2-

AR bURRBIBOPLEn i ERE PRI R e oy el ore.
P ABPhiABL5-chIBF SSHrNS5-BRshn 8IN1E2- ?1 1opaidazol-a byl eithye)-2 4-

neur odegener ati ve di'seases stand for Hunti ngt on S
pyriseidinediandn2004/ 048343 PCT/ EP2003/ 013443

A R (22BN R 2T DEGIo2 Bt 'oﬁﬁ@?ﬁm)pmnv”-
ma&ﬁ@aeuaezmmmpﬁowmlétsmd for |schem as of the
brain and neurotraumas nd 5 viral infections stand

Ne(B-(¢5-boermgaA-((@-( ht"@'@tjaz-ﬁisﬂ Y'P@hh‘é@“‘ﬂ?ér?at itis Bor C

e

NY@LE5-asemeiat@d 1id- meazolmwbéthyll)émrdcy -Zerin/threonine
ki nases, nore particularly 1o cyclin-dependent
nvrrra@é'yl)@@ang)phe@unsaceﬁ@w?eand/ or Pdks or VEGF-R

K.39R8 Brofb ZﬁﬁALn%.dEanmA@mé%@fz Chks, e.g.

and and/or Akt3
ﬁwﬁhmny‘%@nomr@nyﬁeﬁe‘mamde he ot her hand the

B aigroe et & ety erbondar B iResg hahing4-
ﬁrﬂﬁinﬁkﬁ]é@uﬂ@@‘?@pylﬁ? &(oprﬁmléfdﬂdﬁ{éc‘érbé*rbr?f ger- R

nases ar interest 1s a preferenti al

eqmuﬁ blrommo-éf-[[%-p‘e‘dﬂmnctazloi -Agdethyllaorinel2pyrimidinylfamino]phenyl]-
nds eneral fornula (1) according to clainms 2
ﬁBWdZ"ecg?’é?er entiality towards Akts, e.g. Aktl,

@k{g B@BFUn% 45§33 HJ"HV d%fzoPd%etlﬁyl]ﬁm|RQ]@—'pynH‘kﬁnyll]amlno]phenyl]-
unds of general for according to clains
ﬂanethyhavé mgachltobm@dlenm al i ty tovvar ds Chks, e.g. Chkl

a2 F 2ramite- SRa R ber AR RIRD Aépginér S bromo-

MCW?fnﬁ#a|r&l‘jbﬁ\lncﬂﬁﬂ)pVﬁQ:oﬁbJSLmﬁcﬂiﬂmmdehC lacld$ bas ed

heir action, for exanple agal nst cancer,

gr{ér[b? HBtiKammm@fzycﬂeh@wé)caeQP@YHaMEaenﬁmnphﬁhg@m-4-
i s ST S R

Faegz@@[[dzmgnm1 -®@-8Hipbeaglbroml)achisejphenayllamino]-5-bromo-
i nfectious di seases, nephrol ogi cal dlseases chronic

Ar:evruelatrwl]aﬁwmlawéin’%%@ﬂvwm'%&?&% oxaride,

NP R 2@ R 2-BRfiNGh -8 o2 8 PRenyipt By faRiiRG pheRFHarhfo]-5-chioro-
4-pyrimidinyllamino]propyl]-2,2-dimethyl-propanediamide,
3-[3-[[5-bromo-4-[[(3,4-dihydroxyphenyl)methyljamino]-2-
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-
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prevent restenosis of vessels, for preventing the
formation of scars, preventing or treating keratona
waanithessand contact dermatitis. Conmpounds of BENEPAD3/013443
30 forrmula (1) according to clains 9 and 10 show t he
advantage in the treatnent of34-disorders to have an

Ry engny At e o A EglidpBaad 'aﬁﬁ#?é. tHon due
Ngﬁgounds vgaﬂg SUdidxe4 Jinld201i8h I&ﬁﬂ@n)ﬂ

04/ 048343 PCT/ EP2003/ 013443 40 The
myrkmdytyl]amlmﬂpuop(yllxﬂ -ax@R-pyrlidinecankoxamidecat i on of

L
ﬁ%aﬁﬁncﬂﬁﬁiﬁyﬁ 2, Zhemetiyl- &ﬁdpﬁér%dlémdievl ded into

four successive phases: the phase represents the
3-[3af{ SHerboTeR4{ [Be(2B0¥0- ﬂ@mrrodjdmybnronyﬂamm@r?vt he cel |

d .5 | st l[i. Inth
& R BT 2 BB seRE, St L ghe
SI9-[3pEEra -2 9I3s( ZAame thy s didxo- ihidazolidioy phersilamino]-4-
mtosis (M phase the replicated DNA separates,

Ayiimisénylaminolaray i oxgﬁptmaz@aduqegawawgg %Bf the
{fﬁ%ﬁﬁggé@m Eﬂtag@cﬁ# -dfHR-8 Eﬁ)- N P55 26 thm}r‘?%fwhyl] -

sarec rac erIStICSO

peidbsolidiapaesyliiminbd4qelrimidingllaminsiprapyil2-axod-r ol e
not only in carcinoses. The cell cycle is activated
Bva@hdme@érquﬁnw? uses, both by transforning viruses
as well as by 15 non- transform' ng viruses, to neke

possi bl e the replication of viruses in the host cell.
EHeasf @lks beentfoynd thiad cohpouets of yle folloivimp strattuge are inhibitors of

Bapenciaiai b DKk, COICaNY A SRR Biens col

nu@og‘r" gf%@fr)g{aégwg gﬁt@g&aﬁhﬁ?ﬁ&%bkdhglziﬁﬂ%ﬁﬁinWIfénﬁno)phenyl)-

evel op 1nhibitors of
dqurahylMeecapbogamm on and especially the CDKs were

Ao Picte T um e s S e lantae P2 Ry Bg pInaRInG 2

%Plj{%1§r§g%@g@ggldm nase I nhibitors: Useful Tar gets in
cle Regulation. J. Med. Chem 43, 1-18

F
B- [[5Abr@n65dr[|{k(‘tH -imidazol-padethyllamingl- B-,plyafrgdlayl]amlno -1H-indole-
%/ ﬂ@{lfi)epeg#jent Ki nhases as Therapeutic Agents for the
b e aq e&“@é? 'Curr. Opin. Oncol. Endo. Metab.
lsnm%mo N[ Q$3Hamnéaz&$-ylmﬁylwmg2 -fetiAi-6quikoling)g4- Y.

T. (2000)." Targeting Hyperproliferative Disorders with
@ychﬂdm@ﬁtp@%%m Ki nase | nhibitors. Exp pi n. Ther.

BB bR e A4 Hieiafind 2 piridiiiyharino)-

lbehizalige s of Cyclin-Dependent Kinases. Pharnmacol .
Ther. 82, 279-284: Senderowicz, A M & g usvi | |

A-((¢46b0hH-irmdazekdryDathylamine)-Srieda- 219@/\9'51' ¥Bming:
%ﬂzéﬂe#ﬁ&%ﬂg@é, 30 Kinase Mbdul ators. J. Natl
nst. 92,

ncer 376-387). The pivotal roI e of VEGF
@5 Droimios4 A (Qodpi-inidazivird-plethal amireo)- 21 py einaingjammeay-
exenplified in studies on targeted gene inactivation.
aptide.het er ozygous WD 2004/ 048343 PCT/ EP2003/ 013443

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,
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-41 disruption of the VEGF gene resulted in fatal
deficiencies in vascularization (Carneliet et al.,

WON0uwo6s3880, 435-439, 1996; Ferrara et at., NapQFEPR88(013443

439- 442, 1996). M ce carrying honozygous di sruptions
in ether FlItl or FIkl1/KDR ¢&e die in md- gestatlon

f acute v fects ve.r he

G BroutoAatet thmiea arieR A oRY gt T GSD B e)s ppnzoic

sodeh&gli &dtecel I's and a devel opi ng henat opoi etic

system (Shal aby et al. Nature 376, 62-66, 1995), _

tamnisas- ﬁﬁfbrouwﬁwﬁ?eww-nnxdeznhwl)amyﬁamlm@n%mrjmwnvlbam'm)-
endothelial cells, which fail to

ogeni tors
B pECi RelY 68IETT onal vessel s (Fong et al., 376,
RO TQ¢5-B9%0-4-(2-61 Mrnidtiz ol -yifeenyijdrdinepoe, whose

extenS|ve enbr oniC 10 expressi on becones restricted

pynm;dwm)annloo)péegel)matwlhmh@ew@aaw an essenti al

bl e Gaela T iR e AR 2B DaBling d Benzoic

gél,al,ﬂgthgﬁééﬁgrdevel opnent of the cardi ovascul ar system
Dunont "et al ., Science 282, 946-949, 1998)
Bd(f-bsrand- ((%(ﬂﬁ-lmmz%wmthtl)mmoéré)smﬁn@fny@ammp)nphenol

BT e AR G-Vt sl e rblyDafino)- 11

WeRfddlén, 3(ergleidiRd i al  proliferation and vessel
enl argenent (Jeltsch et al é,gé nce 276, 1423-1425,
Y

Sgpmo-Mof &6 Udrimidazelaey Rty Bhd# reethy tp hepyled-
@ﬁﬁ%ﬁﬁ%"gﬂ'%@“ on in nouse cornea and chicken enbryo

or | oa oi'c menbrane nodel s of angi ogenesis (Cao

BL-(R{(5-bromecd-((Ha¢ 1H-inidadol-S¢l)ethyBantine)-2-4389- 14394,
1998 20 I'n pathol ogi cal settin s associated wth

@M@F\“’ﬁﬂﬂ)&@@@ nyArnetianssulie expr essi on of

A R R DR DA r%h,é"é o LA R AIRer.

ben¥&tFsudfodatiide VEG- receptors appear predom nantly

A ek e ey DRI Dxar T ey 20 by eiginypmino)-
@E@ﬁ%é’“%%?”éém 1993). Interference with the

receptor system by neans of VEGF-
deffd 1 (3-amimaprapyl)amidioeS-iriimo-2tpyaimidinkamino)36 2,

%41 844, @9@% retroviral expression of dom nant
@5‘5??%%” id®ceptor variants (M| lauer et at.

h%ssz‘?om%ﬁa? L((3XPt- H@azé%%prdp%@ﬁ%c?@%yéom|d|nyl)am|no)

neutralizing receptor "variants dman et
denzemesudfondatile, Acad. Sci. USA 95, 8795-8800, 1998),

[ ul hi f VEGE | .
oG o HaS i el tag ke BRShgningy: 106,
Re%endadamatiidat . . Cancer Res. 60, 970-975, 2000
Wood et at.  Cancer Res. 60, 2178-2189, 2000),

t%«ééf‘* ﬁ@'mwyl)ﬁmmo&@ebnomwapwmdM)am)mesuﬁonamlde,

e e e A R e Y

rfesdll ted in reduced tunor growth and tunor
vascul ari zation. However, al t hough many tunors wer

i A3 é(arrbpowb@wlh%mﬁl@éor@pvhamﬁ@) -5-bromo-2- pynmldmyﬁamino)-
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)-
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VEGFNEGF receptor system others were unaffected
(MIlauer et al., Cancer 5 Res. 56, 1615-1620, 1996).
wokovan4s3usor s as wel |l as experinental tunor XECDBPRADI/G13443
contain a |large nunber of immature blood vessels that
have not yet recruited peri@&dothelial cells. The
fraction_ of i ture vessels is in the range of 40%
benzengRHIERMRINIE: prost at e cancer and 90% i n f ast
@mﬁ%&hl(@kﬂﬁilﬁf@azom yﬁ)@nﬂﬁ)talnvﬁopkzlpytnﬁnaﬁwznarrmfo) _
ture tunor vessels was observed upon wthdrawal io
dn2¢BEBulignamities of downr egul ati on of VEGF transgene

e A S R L ST
seRinasLifsharpfld, survival factor. Similarly, in human
prostate cancer shutting off VEGF expression as a

40l @2 ¢ Heimidazelrdylribybaiping)2opy rimidingiamineld t o
6e|ect|vF qﬁnﬁggtlc death of endothelial cells in

'15 periendothelial cell coverage. In
@!@ Br%?ﬁo-ﬂ('@—(?f;?%lr@l)eﬂf )4EHES)- 3 pyhinidinylRshimopd  VEGF

hdr awnal perien othellal cell coverage
Buqrmwﬁomm&de J. din. Invest. 103, 159-165,

e e T S

b@;ﬁ;_iértelgmfbﬁém.dé a pharmaceutical preparation, which
in addition tot eactlvelngredlent for .enteral or

ga(@e«ﬂe(.ammcawﬁqny&)phaw'&mleeh HIRGICSpyABTIgnyamino)-
ﬁg‘? ut| cal, organic or inorganic inert carrier

grl a such as, for exanple, water, gelatin, gum
N‘-(@bQ(z-,((zi @arhms:eulfsmﬁmbnyl)ag'rrmﬁiﬁ;lbnosm(a}drm}rénidtmyll)amino)ethyl)-
vegetable oils, polyal kylene glycols, etc. The
ﬁ%tﬁﬁ‘ﬂ@@utl cal preparations can be present in 25 solid

S GRS, S gy

prapamaenids, sol uti ons, suspen3| ons, or enul sions.

Mor egver ey tional con vant S.,..sSuch.a
BB E - (reeosuliGey s famiin - Rigrab g oy amiRS buty)-

E’él{)a:ﬁ?{j Lers; salts for changing the osnotic pressure
or ers. These pharnaceutical preparations are
A-630((2+(4-earninasiulfohyliphemyaminm)-5-Bmrro-pyiraiding@mino) propyl)-
adm nistration, especially injection solutions or
gGetaideons, especial |y aqueous sol utions of active

i z,pﬁ@hyg WL Sbasmoapyithidiyiyaniihé)propyl)-

?ﬁ{?g%ﬂg&(%'%é‘f%g 343 éCT/ EP2003/ 01343% -4 )a Jpropy)
Cafurarexarbgsareide, surface active adjuvants such as

Z\ﬁ-{j’%gﬁ%ﬁ garlgbocsg 8' d %‘r% %Erqrﬁg%épmld Jnyl)ammo)propyl)—

lfiHpPoRS2- gérudyghﬁgéents t hereof can al so be used. 5
For oral adninistration, especially tablets, coated

t4a(162ét4s(arpnnplsgIfmylmi}@@ul)@@mm)tﬁnbrqrmﬁcwrmdlrw)amm)-
%groc rgon carriers or binders, such as, for exanple,

'mai ze or potato starch are suitabl e. The
N-g3-

§ QP(IMJ(émﬁrimjlf@ﬁ?I)@th@r@ll)bmm@) St-bi'd)rﬂuudpyrf' midimylEntino)propyl)-
as, for exanple, as a juice, to which optionally a

SribiqnienecRb@Ride.
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,
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10 Enteral, parenteral and oral adm nistrations are

al so subjects of this invention. The dosage of the
waedowessungr edi ents can vary depending on the PE/BERPIODO13443

adm ni stration, age and weight of the patient, type

and severity of the di sease ¥36- be treated and simlar

0 I
R T
vamilod-pthengl[tamide adnmi ni stered once or  di vi ded | nto

two_or nore dail oses If the eru i on .of
SHHPromg- %Bfﬂ%aﬁy@é{ PRV BET P EDBRZingcid Sihyl ester,

S bl € 3
EBRRES pRp. S Py S Bt 2. PR ABE6EARAC acki 1R ester,
a(&Bo@uom-vrdmszMywmudmésZ glaninopbenzsis esid éthyl ester,
are descrj bed here ossible to performall

F I BITDRd Pioh- 23 ey @ RO Bharole
4- oce%hr%e‘g c%tiﬁ mo‘; rﬁﬂHﬁb@Q%ﬁYn@Pﬁéﬁidlegmd methyl ester,

m xt ures’can be separated int
—h@mmprope?-gnyianm\czpysmrmms-z waminmephdinod t o

£ R TR S E S B Bm A NG R6 iy ester.
j_@mﬁ@ﬂ%b@yﬁfllahﬂﬁo-‘ﬁ?hm.hé.zc)ﬂém"ﬁf} BuHzoidadid @thyl ester,

usual way a'solution of th conpound of fornul ae
4~(5/Nltr<bé|-pf@prﬁ xemlamlmwwn@lmwﬁvﬂaMO)abmmc agid @thyl ester,

£l ife 38'8%?‘3’!12'5{1?@"8 %MWI st Ratendy o (he
Ipet /Ojgsbﬁirﬁ@- q)%hﬁmuﬁualylmmmo]vﬂ (2-

200 43 PCT/ P2003 I'nhi bition of
makpyathyiaminolberzoaée.al renarks 5 Conpounds descri bed

€ c .
RS b r o BRE R B TS kD PVl 3 vimingitpzoate or
3-hBisaethydrdxyeathyl)-diho]-svBdsened iprop2- yrsﬂ@sa,a;syrrrﬁﬂmmz-
t he assay. The conpounds, therefore, can be bl ocking
Y'ﬁ@"ﬁ%)stiﬁm@ip A¢idietNYhRStebK- 1 enzyme activity, AKT
enzyne activity, or the activation of AKT by PDK-1.
These conpounds are expected to be io therapeutically

Asethel objectafitberinntionhdre iphangageutivas sempositivha@mgrising as an
t upor ressjon, includin ceI | proli

%‘EHV\% \V‘SPG dighiqat laast oaggFAHR of @rostal ffoer § aB&FIOé&S’é'H)OU”dS
di88bsed'n \é?%ﬁ Q |§%Wytﬁ&|$ag%%gﬂll éﬁe&%cér‘neﬁﬂt R%tRé Brevention
S I / or

compound formati on an
or dnsatment E- é; qlsmsbatcmtmed bWDASQ@Saﬂedemth oarapepmpanied by

dBtustions) s <l brailiinten: AofRy. eliadeety otocter with an
ﬁmcglﬁﬁéédﬁﬂﬁblaﬁaﬁlé} éi‘ltﬁarﬁ)b‘?%%@i’entt 0 sen5| tize

tunors to the effects of of her chenotherapeutic agents
and radiation (Page, Lin et al. 2000; Brognard, C ark

Ser Ki that fu
R guBberGorsarabe arrtBecre Tos Wi smBoGne f prird 16 () or
&ompeendd BistiredPerkinbaffe famntheymaaiaasaliroeelicansent for the
Al essi 2000). The best-characterized substrate of

pENentior phetreatrmerte] ofulaar diserdefie/calpednibie 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.

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
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ki nase AKT, whose expression and/or activity is

el evated in many cancers. Kinase activity of serum
wa@ea4ghssencor di coi d regul at ed ki nase (SCK), WhPCHEPR03/013443

structurally related to AKT, can al so be

phosphoryl ated and activated-38¢ PDK-1. 25 Once

SevpddromaPplT A < Ak Bl Ak RESTRMA I b VEGF-R or
‘&Eér% Heokhysé & sdisdtet SRIRCRk 104ndNTChke er med AKTL,

2 and AKT3 are known in humans. Activation of AKT
is dependent on the activity of

hosphat i dyl i nsgi.t ol - 3.Kkir -3 ki , .
RGP Bhiective of s, Pvgrich Ao Pl 3 HeBtRG fam B8 having a
§56484-8thté RIEARCRY byEld iRhibRbri SCAKKIPaY, eiiloahdl/of MEGEF-R

receptors (e.g., epidermal growth factor (EGF)
actbatyt whereiEthsBnethed capprises agmnistesing tomchgenaal a

e. Ras, BCR-ab] [
e Rl Bicwiie amplth ol byrpouBt o RRLEM! imu () or 2
KbipoEnd Risticied NePeRDRAdre4 iBdartibalal B2 A3 & BidtJectivebwherein
ki nase C, cAMP-dependent protein kinase (PKA), PRKL,
theomammal ig @kurg@dnd  serum and gl ucocorti coi d
regul ated ki nase (SGK). PDK-1-nedi ated phosphoryl ation
of AKT, which is largely in an inactive formin 5
Umisbidens aasdior elissase state) insththeeaningnef thes @vention are selected

catalytically active form This ocgurs thrqu h the di
REE I86EsT. aBNGRTEIOMGe AMMtRate¥sh ARASCTo rAHIRTHMUART diseases,
hr&%ﬂ- R | anghdheanEsatS08 Grohn-disease,
§R%I‘T°t%1’88%hor atI? lF%n of ;é kﬁ%ﬁ%l cr;%fg)dusqﬁgrmi r|1 in rl;an?/ ' sease
khaesesridsis, k nfibrotic o dissgskat e hetnaingidinaas eamitovaskukar  diseases,
One stimulus for PDK-1 nediated @hosghoryl tion of AKT acute
infeelipusas s@iPaseon PIEPYIPI9|Gah s 815635 Ict sa?rg,nlﬁ 5) ¥iths
v di Lplichd8MRERAY tis KD, VikaMmféctions, to
g%”&%ﬁdg)eﬁkrﬁg\gﬂg '%K%&dpggﬂ;sjsbf ow, basal |evels of ]
poévemirestenosis rafrvesisels, forsprenvanting the érmationkaf sgaranpreventing
econes constitutively activated in tunor cells. This

b
QE bigRting KPEAlgMar$RI§5 @ 8gul ati on of a variety of

dibhf£% 8BEmalieNAHIIgin™! ecul es  or the presence of
oncogeneni ¢ mitations commonly found in cancer cells

tchatei stapds farasfide dumburs dumest-i rmetaskasrs geydh, Kaposis

Pl - 3 Ki e,.. arowt h factor ors (e.g., EGFR
SareD. hERGunS M¥haee BEIRNREMBRR AL 2ot vaci on.
lpghsitiostdrtR fol HBUmMAateRPagBG, PTEN i s another neans of
greatly increasing AKT activity in cancer cells

eBes shispass stantsfasdiaheticretioppathyeneeyask|as 9l koman
LAl R ) aSidl i . .
RS 0R e R R et AW 2P SRrosi,

FibPstiditesases stahd fensinbssisiuf tihe Bverh asgdangal et prolfierative
products of Pl-3 kinase such as phosphati dylinositol

3liseasesy AEPHOSIYRIRES: and phosphati dyl i nosi t ol

PLSADG; i ' Liaf parasites,
b S0 OGPas SoE b asBates Htthe cASEEY bpLARIALIG parsics
efdr@iovasdulamdisessssngtapd doiustenosis, [Ke Seht imdsecedmelstenosis,
pronpting constitutive activation of AKT. Cancers with

Ariopkighosie gof ABel§NPEFel s 25 of AKT may be especially

il i t oHepliti® adiGvetic nephropaty,
TRATblolPal Hisoiee s ana or HlomeicHeBUpRISUEN. pephropay
analigres ciephexbklerosis athnamber mikroangiopathis syndrome, transplant
rejections and glomerulopathy,

chronic neurodegenerative diseases stand for Huntington’s disease,
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cell responses including proliferation, netabolism and
cell survival (Testa and 3o Bellacosa 2001; Vivanco

wao4Bmayrr s 2002). Exanpl es of signaling nol eeai/ER2003/013443

downstream from PDK-1 or AKT involved in these
pat hways i nclude BAD, p70 S6-3%i nase, p21(Waf-1

B PR T o S A PRI e

'%%l#‘gﬁ’%l g.ifu,gééé,on of AKT is WD 2004/ 048343 _
OSO 443 -46 particularly well-characterized
aslte wearodeganerativeodiseadey Sanddor Bechemiaseof the bragom)d
AKT functions to suppress apoptosis induced by a
ReMPHBYMSS, ts, including U radiation,
APt 'R%Bﬁér?s‘ %EH%ﬂéﬁgﬁweéﬁﬁgﬁrﬁéhﬁonéé‘ﬂh%’f’&é@%baﬁﬁs B or C and
survival factors, ‘overexpression of oncogenes such as
HhVtyc and detachment of cells fromthe 5
extracellular matrix. The ability to escape cell
death, also termed apoptosis, is critical

ﬁ{y%h' i i i i5n &skemiidIg iklBit bn the one hand cell-
ﬁﬂ%%ﬁt ol f‘g% aggmngtgﬁgéilwgliéve behayligor: One trigger .
éynle-apsptiatedskingsesh eparticulariy aeripfthisoning kingsaal mareviasticularly

| at i | ti f ' i .
e E R Ao SRE R PR o VEBER Kinases.
Prefefrl lis B linHilitien 0P ThkApeny. athic! adlondik2, ke, af.gr Akt1, Akt2
provid means of _ protection fromthe

e a ke
dodior dideand/anBdss.cy9eRdkon of cancer. Cancer cells,

il P A0 o L S Ly i

hHgBgehésigPrktet i kinas@s)aparticany tmosigenkinasesycimoss [ticularly
Ras, which is activated in as many as 60% of human
MGt kiB@$RA-t aneously  pronote uncontrol | ed growth

e i j . i-ni- 1 i . . i I
b8 UG B0 PlerbiShyal Htiioh o7 spécfihiiabeld For example
the alegipdurriss be generalwidrmute t (I)v aceordirgado  ¢laimsher hor g, show a

BXGIPEIPUY (WA ABIS0 e v AKLEVPEAKE PBIRF fidkacp-o. Pk
?’éé.e S&dnéﬁz Slalr?g ’aée%grélofdm{dlé’ n(I)o}CacE:daho'Z‘}c?l)’F(%E )t8 Oclaime/16/Q 8 show a

estino et al. 2 . Inhibitors
pfefBRiGtidlitybiovidrds kChigs, egt iObik1 amdisr GkK2 and theneempounds of

TR AR A T
i PEGERR! KinaB¥s RIBAKIWARHCR! basSdiltMéiy adctiBRC femegdmple, against

the conpounds described herein could also be useful to
waoget, e arwgiciribramay efthdti;ic eeye eldiseasesr aguta-iramune diseases,

t hera and to treatnent with a 2 ar | .
AR e, oenERHIEE ' HkPefior an; Iilcbeli. 1 Gopn-disease.
RMNIBWRANSSIS, afibRtiex naséaskst 0 Hireakgiemac ercardiovasiessi adiseases,
through inhibition of tunor-stinulated angi ogenesis
(Westieusr dis¢asgsi hepepvomgicHi ojdiseasasd WehEMiQoopnd  acute

AKT has been.shq r . . y: N .
LRt E0N Pal s BB Bod o PN Sl i nfctons o
ipreventi resteraiobheddsals, ol prevemtiayithe fopmatiorf ef atarsnpreventing
and survival during new vessel forpmatiaon,

rasgiiealing kerategjfo seBilesy anddspRtact dergatitis. @%@Wﬁ of general
ffﬁ%ﬁﬁl%s(l)(é&%lr&% (e, cmn%%)é(wg Aol tHe g&m%@mﬂ‘eegtreatment 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.
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| GF-1, agniopoetin-1 and VEGF) and the regul ati on of
hypoxi a-i nduci ble factor-1 (H F-1)-al pha | evels.

wo pdvithoigsedon of the cell cycle and grow h of tuP@I/ER®DI/613443

is yet another expected effect 5 of conpounds that
bl ock PDK-1 and/ or AKT. InhlJz!AOt—l on of PDK-1 and/or AKT

& etkodiole eslb Shighs (Puiified THE RUEIAPHLS, Be i, and s
didtFin mﬁeld&!gh‘f&Tcém%yag@%nﬁ§Wbagh @rbcﬁfrdlaafémﬁwd regulated

of different signhalin ways inportant in growth
segyence pbevertsr érﬁanqdilwcleAwamwmmréﬁéw}%ﬂ\@ phases: the G1

Uk FRLis BRI ReOE R PP HIE 0 R 18 cop rows ana
i§88nftvd 10 @débnal@ﬁﬁiﬁﬁuws bl ocking these effects
woul d be expected to reduce the activity of

thS phflel%p@ﬁfd@eit replisategdts BN landgnghedz2 $hiesa. prapaiafions are
tlde RIS Yo b ERGscihne it o separates,

Arid éé||8d|ﬂl’5|oﬂf|5la§bt~rqﬂ¢t§dl n oocytes fronmthe starfish

Asterina pectinfera. Furthernore, 15 PDK-1 and/or AKT

regul ate the expression of proteins inportant for cell

'grieo\’é%g ofttné%gnlahbﬁ orfﬁgé“cé‘lg bg%le qng?%s@BPflﬁﬁmbh 'B’f‘?ﬁ‘e control
otre irnrtiation bi'nding protein 1

&dlﬁs&?é)chabﬂutéﬁsticb@fmhamllsm of this regulation is

not firmy established, it has been shown that AKT

phosphoryl ati ons and reduces expression of TSC2,

gﬁgﬁaiet@v of tf\E' éQe‘{l dquIeTc%fa‘u%l pPa‘}' ok néy&ﬁ’lg &5 ehi@ho2bs "B cell cycle

intu pronotes the activation
io 7ALtigateldi maenamber/ iof yirases, thoth bgnwpsimmhgtwruaeaﬁa well as by

llp@?'gl;rglgt O%lﬂ%;yﬂu%ﬂ%g% ‘1'1%%\5 i éﬁshtggjﬁg?r%agl' 186 ég&lr{utsie%’in the host
LECTBRS §ls )émrg‘ﬁt'o hefcelliR)ére cﬂﬂﬁﬁ’ﬁia _I%Bgﬁl"-ﬁtéild‘éells is associated

i por t ant growt h. Loss of function is
wits oGiriaue dnevirodegérerative atiseaseabel basmechanis®issof e €rll cycle

res I[ts in differentiated ben

ot} chANGeR ISR a o TBTUEHSOf BRIopolPs do develop
i?!ﬁﬁ)lt@%e%f QHQV&IF eydl@flogressioheahd ledpecially tthe CDKs were already
phosphoryl ati on and actrvation p70 S6. ki hase (AI ess

#esdribedkin acdetailed sgpBpary|in seMerdr gubltcméorasm% s T.M. et al

U9, PSS S REIRLY®, AL HBRCh, OB Cvce

Regaraesr oy Mé@clorm\ a43 nunt&rFﬂ/f [Dr WeSXSeESarreEtt]qu dd. (2000).
for tunor ogression, including growmh, tunor cell
inivibitoys of &wnmp@n@mnaées e HrgBRlissAgRNts forfhe Treatment

é??éﬂé‘s 2?8 gip'ffqgnémyl?n% Met: NARESt t[b}%gé'?t iqol8Rosiania, G.

ion or enot hérep8uti c drugs
RO 204343 RCT(Z00m003/ Ué@éﬂ!ﬁg %eﬂmehfem’tweurﬂisorders with

Bt besensenitnabs Hahialors nbE R Ther AAERe s 2057: Meter
go 85??‘:(‘1 39?2 d ‘Iﬂr Sfiies Yndt ﬁ@tenpgm?ﬁhdaﬁéﬁé’ % CHrRiAI Bhibitors of

e treatnment o ol mmune di seases

Qycln- @epehdemBKmladesar PheimacolaherVB2, 37 E284r Semderawicz, A. M. &
@B‘&Sﬁﬁ’g,rﬁ A.(2000). Preciinical and Clinical Development of Cyclin-Dependent

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
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Cel | -based assays io Materials: Prostate cancer cells
(PC-3) and breast cancer cells (MDA-468) were

wobioaisssas f rom t he ATCC (Manassas, VA). Manmal PGIEP2003/013443

protein extraction reagent (MPER), Halt protease
i nhi bitor cockt ail, BCA protdith reagent, and

Sbalon e ET.Se SIS oS e R PasSirestiy
(%‘ghgeﬁ%gyéi'd“e tre $do, AFBL43P- 1926 Feﬁae*a Bt &F. Ai&lureB80L439-

mcro wer e 'obt ai ned fromlnwtrogen Life

4RecHeebpdilies caBymgshampzy@yyus digrmptiongén eiteer iptir enblkd KDR

fro EM Sci enc% Pol 9’5@@3@%18 (?LE%{I ‘E%%SéAk{P%‘%g tsgaﬂh%%to'types

ﬁg%@tpnc% gPt'P\% Pa7ISERKk kot THiE8 88k BRRINdotRaIr cells and a

anti HRP conjugate were obtained from Cel |

c&\@tcmumgugemmmemgswem&alaw et\ad) Natyre 161, 68-66, 1995),

Wit areraraTaRe MayB ot hE RAPEIdiE: BfgRnitgrs and
:%JSHQQ# cpS VPM&IQ rRpRAadJeaBIEMBHON SR IEl 0essel§ Ahong et al., 376,

other materials were of reagent-grade
GA+ZD] 1995)Cal$rugt1@v\phthﬁ)ﬂ(d4 geomsvhese exteapive &mbRYORicown

eresdah BRrorEs) SAR RS Rrafe vibsal i yeite ey S48 an
Sd<@ial foldVEM- R4 W&he&ﬁﬁi@d@l‘m@bﬁd mamk‘atitﬁi)/of(wa\pnrﬁm,vascular
2mM gl utam ne, 1 sodi um pyruvat e,

rmtwoe&@m laagerawpﬁd vgesels dummatlé!&@éfe'%aenw/tw
lJold'agFulAl' L%éég{gl ([ddrHSRt e\tf\’edrl e S'g&ﬂ%@ d4B- 90’71[9% ConS|stent

at m)s ere.

\ﬁﬂh ltheb B@shtizseapBe ssidm of ks ireadults oVerenatqssncmc ofPIEGF C in the
cells were seeded into (Cor

@@@toéﬁr)anagemeomfgoe@dt?dc'aiv@pbavg Uit o Yaseilah mogoths ial
?ﬁoﬁ’%raﬁﬁ\fr‘? LAk %Esélé%r%%ré’eﬁ%ﬁt \Xﬁl}@ﬁ%ﬁ etQl Bhpmedraianp3-1425,

S Were wa once VO 2004/ 048343
P07 ERRNOSYE] VG -G Was TeportedBndane nebrasadanization in mouse

replaced with | ow serugn 0. 1°/fcs cont ai ni
aen

seideaANL PN PR el e 8acg Hofgs dtgicbenesi
L(?&é'@f"é\' Proct Rt KBYH USEVBSA 85! Ar3ad- 1 3dy Ordosy/ vel |

starvation medium Sonme assays were also conducted
in normal growth nmedium (7% fcs, PC-3, or 10%fcs,

(S, S S B b BBy vt
éﬁire@@uoﬁp lof aglely lb%é’lﬁ‘ic pgfovﬂh Steetdredialg) of andirc Eédeptcwg rRas been

owed to incubate Tor the stated ti nes.
pheetvedi diestwepld ttgmﬂrﬁaﬁmﬂew highpi lewe!s opf MEGFhénd the VEGF

%lf@ﬁ%ﬁaﬁe?a'e{ggréerqpmm nty;, ﬁéﬁ?‘i‘&ﬂm %E,Spfo ?ggség%tﬁrddﬁdmg or

?éhé@hﬁ %hé Fﬁ'ﬁ}\l}?ﬁ@ﬁgﬁﬁg% zemét@rmsahatmeer redi 531 §822-5827,
sodi um vanadate). Cell i/ﬁ!%\t es were

BBBé} ||9tet‘@ﬁen¢e Mgt@dthteoVEﬁEr%E@Fu 1eseptas| ystarphysmegng of VEGF-
%\:e'gﬂ g@%{iﬁ! V\@['tgb&@&e (el FePralt eg?tdrg% ar8j41v\§§3er1@93) retroviral

stern dnalysi's, ystes
expRisarmh i é&nhmﬁega%VEchdmrf\iarantbdwllader ahdl., Nature

Its%gdedwgnst?og 10106)913' Sre%o¥rl1bclrl1ar\]r(13't %eIlE%F Rg&t IZI ngeceptor variants
(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
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anmount of protein | oaded in each | ane. El ectrophoresed

gels were transferred is onto nitrocellul ose paper,
whbmekedsav th 5% mlk in Tris-buffered sali ne PCT/EP2003/013443

contai ning 0.1% Tween-20, and incubated overni ght

with the primary anti body (phospho- AKT-Thr 308

VESPARSE) oL Iaied (MRRLAL ohr wahednEe W Eé@aigfag EP

t Nhhd I
RSS2 ss A, 1290 ot T szt

Hdwae\@mpeai&mgghl makyt dumoGhewetauninhibdtednby déttedeiamse with the

d
VEGERE oF, Thotet SHeeht bbere L ielbd IR s b 1. Cancer
Ré% ngg, BHQ15"’1@2@16\@96 Y Hdn®ars AlitRg eas SRSIE addakperimental tumor

ficacy assays: PC-3 and MDA-468 cells were grown in
xsobgraé@acrorwera la:zge aupdreroef lmmatw\e@tk@d es3als $hal havesnot yet

%grygpd é%f g]Ehga m]?? mﬁc r\’r\”@&q m\&ﬁ%%‘sd% ipthe range

dﬂﬁﬂ@@’ il Y1B¥ g}bm@; prostfe&iapedr and @0% nofast gﬂi\hlﬁgvglbbla%toma A
1-gauge needl e,” and seeded in a top layer of 0.3%

S&Qﬁmlﬂg rqwaiam phimmatge tumqt\eessetsnwa$ @bﬁgrv&yowq;rbwltbdrawal

BYEBEE e Eaolabbith SPYEAE Lo sgHGp P o oo

floBiéseaa H@neytdft ARste)MThiso réxuiltnisnig aBodpl¥Bte Writtga function of
concentrations were adjusted to reflect the total

VeGhnas endathalial gell wairyvak Eagtorrrdmilarly sinnbpnan pesdate cancer

g Y IO TR B2 SR IBaion veray

m@r eo véelgetivey dpupretit ededthr ofr emtlbthetidi waedlbi in t yeseseds ylacking
WO 2004/ 048343 PCT/ EP2003/ 01344
Yhﬁ"@r 68l cevarageabbreniagio! ozh? ﬁﬁﬁmn és?swﬁé ¥esisted
t e
\gﬁg Jﬁqréw?evmcﬁ/ge@@@ i€nd m@ﬁall ézafn dc‘,g/\g%*?é% g?éé@amh@jgw@r., J. Clin.

Iagastn €03 U39 ¢6%5, E99:9)Rad CCD canera, and the col oni es
were quantitated for ony nunber, and for total
stai ned area, using |InagePro software. 5 AKT2 and

THhsd the Ebﬁﬁ%yﬁ% %Bgorﬂngd fhat lhOéhtRH §§5ﬁ8rrﬁ\@§eutlcal agents, the

constructed b onin I nto pBl ueBacH s2A
Iettewauarb:gaght mrme)fotmramghhammeal piagamgion, which in addition

RS S PR o P B BT
|§Hé?Fﬁach@tldé¢ C(Sr?én|c-ﬁ’reinor@%\‘\‘icl\int::fitfdérr"él1 mafsiam)each i fartexample,
10 residues AKT2 is as fol

MWWW@@MMKW%%@ talaKyegetable

By BRI R oo T Py ebiicn) Pl an be presentin

ﬁﬂ’idtfaﬁacﬂdlré%mwews tarqugrbda:é@ tabléfts, EO@;RBSItoheﬁlmapsmes orin
site, is formng a fusion protein, behi nd an N-terni nal
liquid fq;g’n (o esapla @sseltianse syspensions, or emulsnons Moreover, they

#‘?1% rﬁ‘:bwgﬁ%ﬂ@s g%%he%gﬁséﬁr S 1§t resi ule\xs;&g%g agents or

ékikifiess;asafte! fapwehanging the osmotic pressure or buffers. These
I\/PRGSHHHHHHGVASI\/I'I'GG(ZJVG? DDDDKDRWGSEL EI CSWYHG LD
RRFEMASELties! prepasajians @relma@ subigsts QfiRisipensions

bol d) .

For parenteral administration, especially injection solutions or suspensions,
especially aqueous solutions of active compounds in polyhydroxy-ethoxylated
castor oil, are suitable.



20 Reconbi nant bacul ovirus containing either
H s-tagged AKT2 or His-tagged PDK-1 cDNAs were

w@e@passsas by the foll owi ng net hod. pH sAKT2 orPCT/EP2003/013443
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pH sPDK-1 were cotransfected wi th Bac-N Bl ue
(I'nvitrogen) viral DNA info S&-21 cells and after 3 -
4 days, viral supernatant were isolated and

reconbi nant viruses were plaque 25 purifi ed.

)XE%aFrﬁQ%?Qteﬁﬁ%T%uﬁbﬂ:éé&Tvé/bdﬁﬁlaHsssl.kﬁ%%hlt@@}ﬁghI||c acids or animal

CDNA expressing clones were sel ected and
elxpland ptjowltﬁdpﬂsoaﬁ( wedrau guixfuies theregh @nddiposamsss or ingredients
eco i na rotei,ns described bel ow. To express
egeq %S%E?ij Ad PDK-1, a 10 Iiter suspensions of
SF-21 i nsect 30 cells were infected with reconbi nant
viruses (i.e., either H sPDK-1-V or H sAKT2-V) an
Eot Ios;alv@drelm&tﬁat@gt @lp@ﬂall)ﬂba}%etsof&a‘ieﬁf @@{qt%np'ﬁ% Pr Caps“'es with

La[lﬁlrﬂ a%&p[ h&éfcicf bornmégm%trﬁ %l'ﬁ'lié%g%gﬁgg?ﬁ}?y (é&ﬁjnple lactose,

mbﬂb@tﬂﬁfsié?&ﬁdar%aéulmld PBE, oraumlmm ednvalsd bédfoa liquid
Triton WO 2004/ 048343 PCT/ EP2003/ 013443 -51

foren, MUk @s, foF exampig s 2|uire, & whidheriianally, a Ssvﬁfé??ﬁf is added.

| eupeptin, 1.25 pg/m pepstatin, 0.1%

bet a- mscapt oet hanol, and 1 m\/lvanl date, 10 mM

iBHitétial opfrepiedal anl wsAleadminigttations) aranalseesubjguts iof itbis invention.

usi ng two sequential rounds of N 2+ affinit
Jﬁqeog%w @éﬁyef g(pqvgv\mrgse@tg can Mangt qgﬁndégzyﬂe@e method of

%Hﬁnﬂ)%ﬁ[rgﬁ@p '_:ig% 35@'\/\); @t'cﬂ gﬂé %\Aﬁeﬁﬁ ‘ilyp°é Qﬁ@ @e@énty&ﬂqge idisease to
beTtfeated JariaMlEiMAfacﬂ)rQ ﬂMdJéalbiamm IséQ 50101)%mg preferably 50-200
bet a- mer capt oet hanol and. jerose

A28 Gy Rereby ThRoRe GEBARIBNEN 257 SRATDHos 1P BREgDistgred once or
?\{?Mé@ﬁdt&tﬁ&bk Widr¥ dely Qdes. Purified human AKT2

Ivity was routinel’y neasured in an assay in which
the enzyne was first activated by PDK-1 in the

TR Sesion SRS RS 8 08 P ARBEEFIB! e compouns

WQﬁ@W@Htl@h'l@'ﬁoPHe@cr%@t 'tﬁ&esﬂbﬁﬁ'ﬁaécﬁn mkntﬁvr’ow can be
scintillation proximty assa Phosphol i

vreduted amebQOpsImarI@@Mscmppwgs 02 10 igCesseh tgﬁt are described

Bf?dégﬁi% ?%:@g‘#ibﬁ%ﬁ) é?%‘%{ﬁ ’Clg:? éagtyﬁgéﬁé%%rﬁa&&cnbed here in parallel

tréaeﬁafr%f By nicang d1ebAmihatent sparhtieg ptazetiutesbe and
dried down under nitrogen. 1 ng of PIP2 (Bionol Cat

#PH 106) was suspended in 9.5 nm of 10 mM HEPES, pH

\%l-?e[ %zograéﬁ i’ﬁﬁﬁ{u%é ! Eet di5tefdintd RhdSena muce Qeorva;Bz isomers

a ml spensi on was pr Then

tascording 16agominagtyl useda metlaod\m,t such @k doedxample,horystallization,
soni cator (Branson Instrunments) and subjected to

sepeRtegAPhyer st farmalisnat nedi um power until a

transl ucent phospholipid vesicle preparation was

obt ai ned. Aliquots of the vesicle suspension were

f Tioe @rodiictioBOdfLBeustlis| isneseded .out in the usual way by a solution of the

compound of formulae I-VIl being mixed with the equivalent amount of or excess
base or acid, which optionally is in solution, and the precipitate being separated or

the solution being worked up in the usual way.
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Assays were performed in 96-well pol ypropyl ene
V-bottom pl ates. Incubations were carried out for 2

waeo0an4s3eOm t enper at ure. The assay m xt ure coOneGEI/REWO3/013443

a 30 volunme of 60pL: 15 MM MOPS, pH 7.2, 1 ng/m
bovi ne serum al bum n, 18 nmM -4%et agl ycer ol phosphat e,

elt.ol 3 mM EGTA, 10 mM MgOAc, 7.5 (M
'A#Fb't'enffgéﬁbm pGUVIYS) ATP, 7.5 pM bi ot i nyl at ed
pepti de substrate (biotin- ARRRDGGGAQPFRPRAATF), 0.5
pL of PI P2-containing phospholipid WO 2004/ 048343
GenéerRProMANKe 3443 -52 vesicles, 60 pg of purified
reconmbi nant human PDK-1, and 172 ng of purified
reconbi nant human AKT2. Test conpounds were added from

%@%uﬁ&é Utg‘%ﬁi’?gpl OVF&A/%%I ?utetr{t@al bmceﬁhr ab‘s@é‘y ofin  which

was 2 bat i'on, of the
ﬂmﬁomosttmleaﬂamdlenhrkﬂaserdeD& B mdmms the activation of AKT,

i i e 4 il 0 e o
S@Eﬂﬁﬁ @@% b& m@oﬁDKwéﬁﬁﬂﬁé%dtlﬂltﬁqﬁkﬂerﬁgme activity, or
at e-burt

sal’i ne .4, contal ni ng
tﬁaT/aCawmm ¥ AKITt by RDKGD. Afheae pompounds agtien gxpeeted to be

esaRP Al Wil b ot Epdriblifa. PEpclhef "biical Mor tumor

hRIGREBSiSH) m&ﬁéﬁ\@r@gl brbliferiidr, sl aIr aRattamiop angiogenesis (Testa
scintillation counter, was Froportl onal to the time of

and uBelldapsaa 200 o Viken SQWYQD@KZQO%)nd Pradepgribed herein,

L8PSR i OB Pl 5L e a

MOR 488 Hreadti caincascaiRl ih sa& agdir/whith Mﬁ ikvi@saeasure of potential
inhibitors. The z'-factor for the assay was greater

Bntituroor actidty Phbwirsmara ﬁhsm%np@wspéﬁqr@@ Lﬁf ety a'ieeexpected

054 RS S U A3 B e AR it

Pashhaf ¥t alt 2000 VBrDgabeE Olad etal.t2d®1absence of ATP,
My2+, PDK-1, AKT2, or PIP2-containing vesicles.
Phosphoryl ation was readily observed, however, upon

rom LJ ?%ew Ehs e"’l . r@gﬁ?ngqﬁ?h&?y)pﬂ&w&ﬁ@%ﬁﬁvate other

PeeFan &mayesa:bswiec;e&ﬁ kmzkde daRiil¢- (VaohaesetFpecko @ndi Alesgi 2000).

ﬁﬁ%{ﬁéq@%@%o&%ﬁ%@a g&s}gﬁe & [Egg%rc t%gﬁrﬁggﬁtﬁg{g&ngeh hreonine
fklrla%@rAg"l'nqhﬁ‘QseP é&?}%é%'ion 'aﬂ@l&?abb ?é’eé%vﬁt%rdf W r]‘ﬁQny’w\tcancers

room 25 tenperature for 4 hr in a final volune of
inasentefivilyngf sBum\AMT gmca@brdnqum TegulatpdlkmsgdﬁﬁK) which is

stgiallieRtad 1§ Ak GeREs TP et AL AL BF POKC1.

bﬁc’é%&.ﬁé’d 1?1 ﬁjrﬁMSOfAK$U&‘éHcﬂé§ iRéflaseetumor cell survival, drug
(H2N- ARRRGVTTKTFCGT) and 60 ng of purified human

mSmncahgrwﬁhyaaduaﬁgfmnemn wewes t ights drelted dgpiorsg of AKT,

£F84 BRER A A0 L e b AL Pt or e

ehli&htebn RAB SictvRy ofgdeghaidylingsitoat hn@saasm 3 kmase) whose
-pE%?sphorl c acid tg@femve gunrglact edug y- 33P] ATP, and
&9

@ebuityniis hactiveteshdy mpanyt signaling, moleeulss welgvatedinig cancer cells,
lﬂ;ﬁ%@%ﬁglﬁgﬁd ?gctwi?ec%%&gi(E.agt.,egpl‘dg}rﬂgl 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
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WD 2004/ 048343 PCT/ EP2003/ 013443 -53- Results

Conpounds, which preferentially inhibit Akt/Pdk
W@y are shown in figure 1. 5 An overVvi eRCDEP20DE013443

results of the inhibition 1C50 in nMare presented in

the table 1 below Table 1:-g48xanple Akt-2 inhibition

igacn b AP dRpedentpRiait KngsePA), FRckoBdRin indse G and

rum(ér%gél%:coéoﬁtlccﬁdp B Gesddt (stskdependent protein
I nase 17 (PDK1) phosphoryl ates and activates the p70

S6 kinase in vivo and in vitro." Curr Biol 8(2):

P OKENIGEREH FRSEPPA AR ART QRDICE Bigehln ah inactive form in
&r\’éﬁ?ﬁdl@t@ﬂ%@l@ corﬁ@ﬁsih@'eﬂﬁ%ﬁ@t@@%ﬁélgﬂ@é?@ a"clwe form. This occurs

Br ognar d S. et al Akt / protein
uhmwgte tlEB|[§"IQS@h9N|athn i | tyneaecimaénonztmopn deoreirnefl IAKT eg., at

bR b, TORTREIPACH PRLE. B of -
R@rﬁo@bb&@)don%ﬂﬁqn ManRiNases lis k@owhzt@or%bulaié’rtﬁélelkihase activity.

ki nase B (Akt) regul ation and function in

Opepstiouyuse for P& meﬂmﬁeﬁhghOMOIylathrgoQG\KTDgtthg assgociation PI-3

Shagé prodbicle 4B fRIPo or Ch3RIP, wihte HsBhosih iskBogy Py gomain

80%(1348{&14& ARP2ORpIE34k8 babdl Rvaiee! ofr acBvationd i\ normal,
M Zei her Sﬁ)\ "Akt takes center stage in
gn§|r@ud@§¢gspglls iyh pftaiy becqgnpg %tlt}@yqu agtivated in tumor cells.

{ i vaﬂ{soﬁm@'hahé ﬁég}ﬁ%ﬂ of z?'ilaﬁét Jf%&n s&%dﬂmecum

néarar pr ogenl
ondw:pﬁasghc:@ldfasicoganémc rmlltatmms nonmrmmly folatd CEEUMCer ceIIs that
25( 1): 55- 7. | noki Y. &\ll‘? (2002

Fan Mﬁﬁ%ﬁf‘? aitvatamat AR bwa@sb@' sy 67 pf@gggggceptors

AR s ORFaHii) emblats) Rak, Bro!ankP BCRABL activation. Loss of the

tumor suppressor PTEN is another means of greatly increasing AKT activity in
cancer cells (Besson, Robbins et al. 1999). PTEN mutation or down regulation of
PTEN protein is found in a large number of tumors and cancer cell lines. PTEN is
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
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
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
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Myers, M P., |. Pass, et al. (1998). "The lipid
phosphat ase activity of PTENis «critical for its

W eovn4ssupr essor function.” Proc Natl Acad SciPAI/BP03/013443

95(23): 0 13513-8. Page, C., H J. Lin, et al.
(2000) Q/erexpre33| on of Akuﬁ/-AKT can nodul ate

ST LR chaPiiS R Rl Aty OfnKIaifta, Biper ot al. 1999)

AK@Q@dctloné‘fb sﬁﬁﬂl@bgta@&pﬂfs‘ié’\ﬁhubé‘d iy rP@drleyy of a%ents including UV
phosphoryl ating Tsc2." Nat Biol 12;: 12

lgmajpnmgphemotaef@taqtlcv\gmgs (IEGQpeta mﬂ@r@wah@ survival factors,

e heeBSan b 5164506 3HEF S FR: R0 JeRRER b om the
é&hrao@ﬁ&SBh}atmd\legat ive regul ation of’ PKB} Akt - dependént

cell survival by the tunor suppressor PTEN. " Cell
95(1): 29-39. Testa, J. R and A Bellacosa (2001).

TEE Bl e obE e g5 b EEBATIRRES 8 st A S i o
BmarebliDallwing! theis iuncaAbSed Grobeh BhdkinRidide behaot. i One trigger
nore than just a road to PKB." Bi ochem J 346( Pt

ip@lapp@tosm q,saﬂleoper[turbgﬂgn @f the nerRab ggoWBpegulation, @)sultlng from

SHSSEAE WA Bl s itoiaR i aPLRS pguped o
&EHT /drlreftion 1 344soptetic -padthivais,t tieerefalre CJpIKO\kd@aaekey means of
activity General K Remarks s The conpounds_of th

Prjesticnofrom the i develapment agd cpred Lq{‘p&f Qaqaeﬁasggncer cells,
ﬁé\h@@er EH §c§a%‘ét Lbptofle . dd¥tnCHs) 's‘éﬁé&f’tu%%?%i@afl [Bsignaling

amage an or the coordl nat 1 on of cycle.
Modediés simmAMTghat thm dfﬁapbptoéemtsmmﬂﬂ Somemrmogahes such as

Res: VBIFR 5 erbRlen MLgei oAty cas BbvoPL hupkge e, Simdtaneously

frImaeuncBhofidd grodtR pakihe altdvatith smml tlhﬁrb.ttdh of AKT in HIH
Irradiation or cytotoxic 10 chemcals. The inhibition

3T 3cels preventsetraﬂsfonmtloeldf theas eelbttbmgbutmnsmwaswth activated

for the effect of the coppounds of thi.s
RASerly e, & amier < siiie® NevE PRSI %t Romiilhlo gperession
bﬁlﬁﬁ% éne MAIARSACHVBRRY fOMMPET AP |g'réairyabb‘ﬂtét@|3 fRAEGRN of tumors
g. V and viral 15 infections, lik

tryvméga udllandcEeleatino ieé @he200MHY hlé\b!ﬂtpfs ef BDAqd, by blocking

?ﬁ@l E'BEflolf él{’le gﬁé‘é%%ﬁr@é égﬁ%ﬁﬁotm&é&%pqgs% )ér?r ec(srgséérllg especially,

BuBhot istesoarily AmitBe t6l ey evercsipressing AKMractgity.h BQLMJdibklng cell
a coordi nated and regul ated sequence of events.

sunvivat yrechanisms, \the pmpPrynslss dm@eéshﬁvempﬁ%@sa'swe useful to
PF@P é}?ﬁtﬁn eo'?rc%%%mtie@? tré&ﬁtn?r?ftﬁérg %%Wﬁe tment with a
|ca|on ur|n I'C t%e cellsBovvln 3

saﬂmmbbémofmaMerawnmti muli. During the S-phase
the cell replicates its DNA, and in the & phase the
cell prepares for the entry into the mtosis. During

Lﬁbiﬂﬁ% %t: ZP% MpBkasak hﬁatﬁ%& %? e&*s%;ﬂ&t@@ PRy #i&ck cancer

division is car
progression through inhibition of tumor—stlmulated angiogenesis (Dimmeler and

Zeiher 2000; Shiojima and Walsh 2002). AKT has been shown to regulate a
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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25 Corresponding to the extraordinary rel evance of the
cell division cycle the passage through the cycle is

WG 20o0443y3 r egul at ed and control |l ed. The enzyneBCT/RERIEC3443

for the progression through the cycle, the
cyclin-dependent kinases, havé/-to be activated at the

G, et i YEck? 8 (DAL ARy racor
yi§ttralpha levets.t he progression through the cell cycle

i f DNA damage is detected, the DNA replication is not
conpl eted or the building of the spindel apparatus is

o / :

R HTE e o O/ 5 ppinen peced o

phitbmpotindg thatebigek P RIKibandact AKERL i lohibition oADKt amdior AKT

of.. .t he clin-dependent kinases. Checkpojnts permt )

Brivitydas e hawt Ehieabiate rgé%wtgoce!r@@ca Eellean antmmberaf studies.

whaseeffetts rmay BSCLFrEtMou@YICIb@KJTB?AREF%eHﬁF?I @mat'ﬁn of a number
t he phase

checkpoints are at the“transition from
phdiffererd stynsing epadimwlayst inopertant am grewthnregulation hEoGaxample, AKT

B2 B8} SndE 14 PHRRR  plFREr JeEehaltpEolReei@ition of e
Bpin-dspendedf kinhSeinRiitors PN at-1/Cipl ) drid ;SQ?’ii(kig(-:1t ) yCompounds

sufficiently nourished or if it does not ‘corr
bleckingctth@se h edfentsr weulds be \@xphactetle toubreduee e the  iactivity of

he. f cell 1S ]..0 not intact., The M
bandhefief difdes, 1 Bebila"Bloa Pestah by yhe' cell cycle and
rezhloirepfugtbr condgroweh. MAKTT was SQuRttinhibitoMiA1d thereBf Befifg as an
the cel] enters the mtosis. The Gl checkpoint is
titiateopl iogy in pecyjes fropm thestagfsht Axtetinarpgetinfera. Furthermore,

' - f th
PR Bt ARTTeRdte 4R ExBRRSIOT o PleiS} Fnghaglich iRy orown
thrbegh its yegilatidreot@ITIORNE7PSB kisastbhsd eakambli¢ Mitation factor 4E
ejther a stop of the cel cle 15 program or
S

. t |
BingHtoRI0kein Ao (4E1GRT) h\é/hsleg ereghentsanpf tis regitlation isfnot firmly

ssi i BRLDLT I ei
LOBORIRAE S 8o Pl SAOPA 104 DACE SORBRIEAARED, Bna reuces
ekgrekpionnef TSCRhehereby welieving oF SCi2e madistee Sssuppiddsideniol mTOR
and .Ch r a DNA g%r;aﬂ%cand final

. k& afte ly the .
PR ho M YSadh S fgom . taPU\éﬁt'@OBnPZ)é/ S kinase activity and the
BRESIHYI1866h SHS mlggﬁ ot 4‘E@§P|13ﬁ)o'k9 LRef8l. l20?§fh§tt%rmPr¢]egraza et

arrest,” as the Itory phosphorylation o
aci2992).hr Bothi thesa £ffents tesuliSn nrcrédseaf syrithesis yofIMRNAs encoding

FFSRE MpREeRGRE o5l Wt ebivs Bf T8¢ HAROR & PScasdted with the
aRdasdetubersusOfscidt8sik PANINER C ARduite! irﬁlrclﬁfgel%ﬁg%ted mqeg’gr;nl growths

characteristic features of tunour cells.
daseatoraas)inm wide \@rietyokorigpos.nPDK-4 alsehasheemshown to have a

B30 e Blgh HRLAb R A0 Sh s T, ortowsia

ernalc998)t ed by an enhanced proteolytic degradation or
the genes of other proteins involved in the GL
checkpoint are nmutated or deregul ated. Exanples are

S, 8 e B PR BOBPEERS A3 hon o

AKTogePBK- Hovectlyamay Gec LisefuPtHerapyeutie. a In cariter by blocking a
conggﬁgﬁnce nearly all tunmour cells do not have a

PYR grocegsesheaauied fer twmenpregeassion, ineduding growth, tumor cell
QHN3H FHaCrecruitment of new blood vessels. The compounds described may

also enhance the anti-tumor effects of radiation or other chemotherepeutic drugs.
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further nutations and to escape froma DNA damage
i nduced apoptosis. This WO 2004/ 048343

wOPLDARRA03/ 013443 -57 inactivation of the GIPCT/EP2003/013443
checkpoint is an inportant factor for the genomc
instability which drives thei&vol ution of human

SR S P B, A0 st
ﬂr’iﬁé’rhﬁiréoﬁhe Qorhpsutddedeschised édifd | eclidefatt infsdubdtors of the

e GL checkpoi nt enhances the dependence of the 5
immuue respdnsed@antrell 2808h and ipotheareatmant ok autgimnnie diseases
cel.l Kkilli ef.fect DNA damages, the &/ M
B]erlr'tm tgwnogfwﬂésar}%@gt umour cells especially
vuI ner abl e to an abrogation of the &/ M checkpoi nt
(Hartwel | and Kastan, 1994, O Connor and Fan, 1996).
Eupé’hmemalplgp@lcb"eﬁéckpm nt kinase Chkl is an
i mportant part of the G2/ M checkpoint (Sanchez et
al ., 1997). Inactivation of Chkl abrogates a DNA
' &/ M arrest and thereby leads to a

preferred kil'ling of the resulting checkpoint
deficient cells (Takai et al., 2000, Koniaras et a

et 55 PR Sealo e

optEReR] fromathe A$C®bdl\ﬁaﬁassé§tVAﬁtMaﬁﬂrh@lr’aQ/them letraetiom reagent
effector of the entry into the nmtosis.

However, due .
(MPER), blaltsprotanse mmneaﬁag@aﬂ hBCAePYOteia Teggenly jandy §ur>ers-gnal

SOOBRL B, AUGERPTAHL oy i s, remica Co.

SR@J:I&O@GE)(DGIO% Fis@heinehgdsi (4.Grhen mWBMaaedlrMyodHMose (0.2
di. et _a

ﬁgﬁ?ﬁggﬁg%gﬁ@%wé@% Mmﬁ%&m gies LGariskiad, &ﬁ«) Agar
g@?FWa‘éahﬁﬁjggéé%mcﬁM SRV PR éﬂﬁﬁ%dlé%V%ls?ed against

err checkpol nt response to DNA danm
(pHosploo-AKTal . (TREBDB), . THE2TH)Aact |pmlspbo-/5cbﬂ Chk(BeaﬁZB #9271),

hBloRr BN aR: (A5rA0y 205 hand rfrvebfi BRERE, Bipiugate were

%ﬁélﬁé& Hont G&élﬁ Sighdiif§ Tedhnbld@iesL BN dmg'N]fioblue tﬁtrazohum

even As cancer ceP?s are nore sensitive towards
Zéa@mt@mit $tanrospotine weze Mwmpo‘mm Sigaa Ghemigal €el (St. Louis,

35 L2000 e for EIBRMASE AL AR .

%éﬂ.ﬁmlhw&b é\‘ﬁéag&’ﬁfg}é%bbﬁhﬂyl I'1ing of cancer
cell's by DNA damagi ng events. Such DNA damagi ng

events can be the direct danage of the DNA by

[ d h h

GGt dmoBionts PLoRARIR et GRS e 12K SRIURE REPplemented
tvﬂﬂpV%JWf/fi@al Bﬁlf l%bhﬂﬁs(fcsl) hﬁ'\dSZle Igmitaﬁflne an/IDAMﬁB aalls were
the buildi the mtotic spindle apparatu

IYPURI B MEi\gébf@uéUPBlameﬁt%dv'guﬂeiVy (d¥) fase ZaMogiitamine, 1mM
SR i PR SR B0 an g

das\aimi CAll refl dbes ivereiintuated it @ IADC druncidlfied. invator, with a 5%
2004/ 048343 PCT/ EP2003/ 013443 -58- Experi nental
HrQe aHOPPNEIEhK1 ki nase assay

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
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5 Reconbi nant Chkl - Hi ss-fusion protein, expressed in
insect cells (Sf-9) and purified by Ni-NTA affinity

webenssBeyyr aphy was used as ki nase. Alternati VEBITYEP2003/013443

conmerci ally avail abl e GST- Chkl -fusi on protein
(Upstate Biotechnol ogy, Dundde, Scotland) can be

ﬂsﬁﬁi%@satsagmgsg%gﬁ%@%n trehp aé(e,l A W‘%&hﬂﬂ {d?fi’/oi ﬂ;s) containing

Eroith fﬁné’di@msﬁa@aﬁorh&ﬂedmm?jﬁf@ﬁ&eé -SeconGesvekighPingubhtion, the
- Asn- Leu-Asn-Arg- Pro- Arg- was used which can be
pedimayes reptacetrwith Ofunidueibehstapialiey rediumenpme assays were

355 oGS R BE Bl el 726 P00, 3 77 BF RS, MDAa6),

QeRSafsie Gkatid fvithe Viehtten amtroRt(DMSOPfort dsig catnpofinals DMSO
(0 pMand concentrations in the range 0.001 -

concentrptiom e A% Wuf(adpl Pe@itiwe%-égﬁm%%mﬂ%?g@oy% allowed
ST e T 0 ity dflono
{haTmkdiun®, vdshthgptfieswbis with ¢ Qrai?B8eand lysis in 0.1ml MPER reagent,
RN S VAT TR M
gﬁhﬁ@: hl%le}?\?lg;?%@ﬁ% ¥an9<§)§9e/9 NR4L Iys%té:gy‘\/\fe\fé ‘éﬁrgaﬂyt (r:]eentrifuged to

e reaction was stopped by
estriove msohible2@ebpiis, arfd aligotpens: takeof fos prapinadGA)rand Western
E%Zfﬂ%%hzg\‘élhggq \ %?%&%r??ligg,ﬁ@g%géggeér%uéo(?nn&ﬂted Rt Laemmii sDs
%esﬂ—@éfob&]éd? %g(d)aga('j@ﬂ @MO?QrEb@ﬁEﬁ\e del¥ formAtizing for the

-100 I1n'PBS). The resulting mxture was
amouinhioé prétein loaded6inheath PE. t blestrophprered tgelsiwese dransferred

the biotinyl ated [ ta,t { i, di d -
pole. aisRoplle Greh BlodkPe oo Bk SR TR R Resh S prptaining
bepds . Twedisoguenhlly nbabaBRUNGvephighB PwitACOtheor piidry  antibody
into the substrate peptide was eval uated

$phasphptAKT-Jhr3h @r €66t phaspho-AKH coRMY 3% 1:1000, phospho-S6
Per ki n- El . 2004/ 048 PCT/ ER 3 -
5,8 g B A3 38000 rer an

Hbated of¥HRFSRE | dhtiapBRtIgGEHRP G5 1-200@NdWashed blots were
purified by N -NTA affinity chronmatography was used

) . as
Kiemeloped Alsing: thet Supetsigna Westeet &hamilumipgsgend | detection system.

BFRCHALnER POR4H Bt bBA I3 ST A psphppptein bance
kere g@anitatio wrg Béo Rad@uantityaOed spétplarele

bi otin-Arg-Ser-Gy-Leu-Tyr-Arg-Ser-Pro-Ser-Mt-Pro-Gu
-Asn- Leu- Asn Arg-Pro-Arg- OH was used whi ch can be

IR 20D 0% BRI et SR v o sor ver
Roperiod o¥ed weskslb &ultdré plate(CGurningt352ac lBmnt)ewere prepared with
%gét?gnrﬁ @9efr oql({.gg/or gagr %ogr%\%tt Fnaé il?nq,s 2%1fllvvteﬁ.sbeﬁg m%cr)g rt]rq/?)sinized.
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
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.
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concentrations in the range 0.001 - 30 pM in 30 pl

assay buffer [50 nM 1s Hepes/NaOH pH7,5, 10 nM Myd 2,
wdz2eomodMs@ 2, 0.1 nmM sodi um ortho-vanadate, 1.BCTEP2003/013443

dithiothreitol, 1.5 pM adenosi ne-tri-phosphate (ATP),

8 pMsubstrate pept| de -50-

éi?Bl ot i, :} @L%'tﬂebdu%%r @ %ﬁ/rﬁfﬁBﬁ wa&radd ,0.31%1I per plate,

dnd (Héeﬂéblleﬁtfmﬁleé)%f‘é aua@é’d g@méaeleaSFe:olér mea% NB¢S, Plates were
1.5% (v/v) dinethylsul foxide]. The reaction was 20

scapppddsing a Bio Bad |Q¢larﬁ:ameraoalml ther cqlorigs e iasantitated for ony

T8 2t Bl S R RR BB, 1, o

aqueous EDTA/ ATP-sol ution (20 mM EDTA, 50 pM ATP, 1 %
(v/v) Triton X-100 .in PBS). 25 The resulting m xture
AT 2iane BBK:Y Expressien and-puification o al | ow t he bi ndi ng

of the biotinylated peptide to the streptavidine
coat ed PVT-SPA-beads and to allow the sedinentation

sHisART 20 aads corfthuetal &yt loninge AKTR mutoobBB&BacHISZA (anItrogen
i ncorporated into the substrate e ptide %’?S evaI
usnon protein

Goresk thieugh dbe FAmmEasand Rak restriglionrs Besu

lg%gﬁg E@ﬁ{ ac@&}tt\%ﬁnﬁﬁﬁl@wg E@ﬁgﬁf@%&%ector. The

aesl@ N> terminal GHQuemiel & first @ rptldUes ofIAKIT a isasdellwsvsy of

RS S sl YN RHLY I BB aRMAEvS ke

f% r}c§r§ﬁn X e By 151458 Qﬂﬁﬂéﬁ;@' [YI‘IlEPDkO‘f/W\B@Q:onstructed

onycl ne sulfaté. After i ncubati on
b\he:ldremg RﬂmpamnctzBIueBaclalsaAd(lm\otrcbgemlcqmmcairﬁmm claning site,

Raminig Refusior gt botadiAN Noferines 4B tag) dphigeq oy Seauence of
C%SWE‘H.B‘MWR@Q"SQ{W t r)(Pﬁ)'Kﬂ' S%%ﬁcep%dﬂéﬂme@bl SEiee new

in 70 To % ethanol . was st ai ned
Nirtermpabpegliancei bfirdd Oaedidure of EDKI igras follewsiont ent

PBRESAHHTH Rl T8 CETRERL NP HEIE R g ECER WY HGILD

IR TPSQEVD. Cgrmmsﬁmﬁdérmé@aﬁmi@ igtbditl). phases of
the celT cycle was evaluated to judge the effect of

the test conmpound on the bl eonycine i nduced &/ M

B BT T R AR P o Ml pc

EﬁNﬁ@%@f& pr&ssired! bPGRe ffolewing anethodi apHisARE balthsPDK-1 were
yA- RNA. The priners used for this pur

ge%argﬁfe@tedwm @@%@l Blyer(Hwiteegand ykal BNAIISE T ?‘?i's and affer 3 -

SRS i AR 4, ey SRS R Uies v pocue

baﬁﬁ@@gHMﬁagmAﬁTEdQRBsBKka asrelrlts-tagged g1 (\}vhslalhK- -V) cDNA
renoved the stop codo t he end t he co
SXRIESHRg gbn@ﬁk\g{e%&e%g@ b'%ﬂdmﬁ‘a?ﬁ" 9@ lsiq)qll<g|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
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
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restriction sites were added to the priners
(EcoRl -sites for the 5 -prinmers and 25 Hind Ill-sites

WO 2004048348' - priners). The cDNAs were cl oned i ne@I/EPa®03/013443

vector pT7-Blue T (Novagen). To introduce the
Hi s6-sequence at the C-term s of Chkl and Chk2

$aPD. bi% NElaPh % 3, 2.5 afel) SBTIRILS iy delhigy 125 o
ﬁé:p-E@ﬁﬁft oFt %métm%éﬁén@ kdnc N nMEEhidateénkd e GinRiiZole and
DNA fragnents coding for Chkl-H s6 or Chk2-Hi s6 were

adjusteddo a;llrtjﬁﬁl)l%dtvwel mtrtf iedhsing two sequential rounds of Ni2+ affinity

a%%#%% ﬁb@%ﬁ’%ﬁ tt?g.?}/? éae%ggéoﬁd'ée&ﬁ 8@%%@" aliquots

AR PBRrEed beBAME n S0- &M:Eflné-ﬂm bh AGNRYOLARUNGE, B 7.5, 0.1 mM

genom ¢ DNA (Bacul oGol d Transfection Kit, Pharm ngen

Eﬁa A Druedd EthAoMeM bgnzamidine: 8cEd lheéam@aptoethanol)and 0.25

Igllqg?gzues‘,ggu“fl ed and anplified for further infections.
i nant Chkl - Hi ss-fusion protein and reconbi nant
Chk2-Hi s6-fusion protein were produced in Sf-9-cells.
The Sf-9-cells were infected with the viruses at a
Barymr1Assaysi city of infectivity) = 1 and subsequently
cultivated for 3 days in TNM FH nmedium After lysis
of the cells and sedinentation of the cell debris by

PDKC edepehdgftdotivatictDaRd subgequdnt ehagmatic REtNity ofsAKE2:ePurified
gurl fied_fromthe supernatant by N -NTA affjni

whanehis b2 asHyity wapapptingly ﬂ?%?ﬁl@si\@ﬁn 2PSYeif, Wh%h the enzyme
Tris/ ff
FE ™ ftstar i oV v R B T Epr AnB T resdtée  of

ph@é;ﬂiaﬂndyluidsttoleﬂSM&pmsphktef (RIRY). Drtesbotivatiedt AKEFQ@ﬁ:pendent

1s Resul ts Conpounds ch preferenti al hi
GoRFRNANYataE O FORAPYGR FHBEVAIS o gRiTer S SPflaion Proximity

?ﬁssew(fg@g@f the inhibition IC50 in nMare presented in
e 't abl 20 2 below Table 2: Exanple Chk-1 1C50
(nM 65 440 A16 300 Al17 200 Al18 80 699 20 WO

04/048343 PCT{ EP2003/ 013443 :
FRAPRIIBE  VBSCleS aNerq 19589arothcaneralons. 4y Mg each of

Pﬁééﬂ?@a’ud@clﬁblir@ (Glgmd E2PY P-PEDISRE pHospRSRRISEHA8. (Sigma Cat
#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
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
volume of 60puL: 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
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Hartwell, L.H et al. (1989), Science 246, 629-634. 5

Hartwel |, L.H and Kastan, M B. (1994). Science 266,
wasminiBes8. Horao, A et al. (2000), Science PSTEP2003/013443

1824-1827. Jackson, J. R et al. (2000), Cancer Res.

60, 566-572. Koniaras, K etb2al. (2001), Oncogene 20,

T 4t bbb 605, L B st
MBbSUMERt hamaRl ARIT2. (808mpSGhdNeere 8dded 8idin B8 solutions in

O Connor, P. M, and Fan, S 1996 oPrg{g Cel I, cle
BRSO 2T het mal comcentsatierh ek DMBO evas.5% 1 oalipwingséncathation, 10 plL

b 7800 Thgpie oG0P B B8 it e

(§PRIde N3sSaRy s pniiniRgC @B Ny MD%t@ﬁTaMmmted SPA beads
protein, expressed in insect cells (Sf-9)

(Pumersham Q;at GHUREINRERO AT suspenged h'f‘o?rﬁ@délr acrfhphmate -buffered
3 ein%a ¢ u&ag Sntaffl ﬁ@réﬁwekaA CRETB G ai'rll%na)é‘;"lggéblkﬁer brief

prot roqinase, Frei

e SPA ieadsSwere dowadistsettieetof the tiolttenkofme@late overnight
reactl on the biotinylated copolyner poly-

at: T9OMhIMPIAHBe pmdeﬁtaégwn@w@ Megaiede it @mwg%lecroBeta
&lﬁtﬁhﬁb@%ﬁ H@&' \93%‘ Poéé%gﬁ' g? ghé: gﬁu'é‘:@f)lncuﬁht%nbérﬁﬂb {H&%amount

vol une
& PDKen laadsaactlveGAKlTﬁnaddd@HP[Ménzwas agidedrat sidpeptihalgevels so

i A b o Y = o
dét?\ﬁ@ﬁ kin9s€ PIMA5 S 2 HPP Sadbr fo?iilt\e S%H%HBQ réeﬁeﬂwbn 0.7.

concentrations I n the range 0. In
assay buffer [50 nM Hepes/ NaCOH pH7 0, 25 nivi I\/gCl 2

ghpwi&%@w of e B RO SR Y2 BBl eoHps shown to

g% ?gﬁdﬂntsﬁ?ﬁﬁr akAvdtbd OpKTY! Hreduded Ydurid U thé'ymcub%llon No
047048343 PCT/ EP2003/ 013443 '-63 4:1) %

dhosgiHoyylstiorf wasde@serve@ in dhe mbsenem of & ‘I]d:bFMg b DKe AKT2, or
?ﬂg' s élm[%f@ ge% ??d E’Easﬁ%glta |<(P)rgg\ga}fs %]er.]a\edll)(}I BrseNed! however, upon

aaanlnsﬂ'ﬂ ogihquifiedl Nactivatedd 0 BMmaRT6AKT( Pe(rd@mha!ébaerf}omn dUpstate
5 pg/m’ SA-XL- 665 (C sbiointernational, Mrcoule

Blcata ogyh, inlepgndent OEMTA Pressnas oh ab3s0cs ofveddsth PDK-1 or

bo e serum al bum ne in 100 mM HEPES/ NaCOH
8’!—‘;2"“70'8?'”' vesﬂé@{”“ ng m xture was i ncubated further

2 h at 22Cto allow the binding of the bi otlnyl ated
substrate and product to the SA-XL-665 and the
Pinsel assaynet PDKo1 iyt cRgesabinant RvmgadyDK-1 Scivty was directy

PHASE st A BB RUSPEREL SRS 4R Bt room
terapsibture feagurireimeatfinah valume 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
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.
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HTRF reader (D scovery, Perkin-Elner). The |1 C50 val ues
are determined fromthe i nhibitor concentration that

WO sooneesssary 1s to inhibit the phosphate PCT/EP2003/013443

i ncorporation to 50% of the uninhibited incorporation
after renoval of the blank r&mdi ng ( EDTA- st opped
reaction). Results: 20 Conpounds, which
preferentially inhibit Akt and/or Pdk and the VEGF-R
ty are shown in figure 3. An overview of the
results of the inhibition 1C50 in nMare presented in
the table 3 bel ow 25 Tabl e 3. Exanple VEGFR Il (KDR)
[ C50 (nM 740 47 00 ,. 512 1400
?@@M@déowmcg f%ge yminlmbékfz'iéaa@'wtvﬁrﬂ&e Sgewn gguret
546 4 452 9,7 539 10,6 395 32 Further, the
invention is explained in nore detail by the encl osed
dnaovengewasfdhe eesutid &fsthe Sntibigian ¢€so iRirddaee pregamaéetin the table
ounds inhibiting preferentially Akt, Pdk kinases
O%;E?“é 2: preferred conmpounds inhibiting
preferentially Chk kinases Figure 3. preferred
compounds inhibiting preferentially Akt and/or Pdk and
VYable 1:R ki nases WO 2004/ 048343 PCT/ EP2003/ 013443 -65

The followng-exanples denonstrate the feasability of

tExarpplec| 65%2 inhipitien | n, wthout restricting the
i nvent on ﬁ?\n?' s¢l osed exanples. 5 Synthetic
Schenes Sc ems ¢l R NH2, NEt3, C

546

220 6

521 44

504 24

492 23

540 19
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NJ-I1 N+ NNBO ~X-R-NHPG H 2N HCl, H2QO, vy J,
X-R -NH2 + R1 2-AKT MeCN, R1 R5 OH 1-AKT A reflux

W@200048843 _ HN HATU, DI EA NJ~N DMF, r.t. Y-X- RCIER20bS/013443

Rl R5 4-AKT 10 Where R = Cl..6Alkyi and PG =
-NHCOOR6 Scheme 4A A A HNHHY- NN O pyridine, RT NO
~XRHA YI RL5RL OB 3-AKT

\ X-R -NHZ + R OACI X

Inhibifign %%gﬂf@sﬁ'acﬁvﬁi 6Al Kyl WO 2004/ 048343

PCT/ EP2003/ 013443 -67- Scheme 4B A Al B g HN HN NN

DIEA, DVAP, RT NNO\ XXR-NHR + R5 S C CH2C 2 X-R
GeéhéraDReMarRe H R5  3- AKT 36- AKT Wiere R = Cl1-6Al kyl

5 Schene 4C A A JIBH2 | , BH2

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
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HNHN N'I, NDEA CHC21 RT N'j, NO X-R -NH2 +
R5-N=C=O0r S"X-RN RL RLH NR5 3-AKT 37-AKT H 10

5
wObene48343 = Cl- 6Al kyl Scherme 4D A A 11 -4 B APCT/EPL0BB/013443

HN HN NN DIEA, DMV, RT S N N X-R -NH2 + R5- N=C=S
~X-R-NRL RL NR5 3-AKT 38-%T H 15 Wiere R =

L B PR Ea T R IAIR SyerRos getyaton o
fbe dycliRdepéhdentkiisedd. X-R -NH + 2 2 2 4 R1 Rl1 S R5
3- AKT 39- AKT Where R = Cl-6Alkyl 5 Schenme 4F A A B

I /B HN, HN NJIN D EA DVAP, RT NJ, NO OOI I + ~

ChackbeintsBermit the Bell tdtrok MPoldERtd codrbe G halVidShi Bhases of

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
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
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
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
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

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
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3- AKT 40- AKT Where R = Cl1-6Al kyl and PG = - NHCOORG6
io Scheme 5 H NuNRBRO 1. THF, RT N=C=O + HNR8R9 O

WOERMN42B48382, Pd/ C, MeOH H2N 6- AKT Wiere R8 andP@OEPR2003/013443

as descri bed in the clains. 1s Scheme 6 H 1. THF, RT,
o/n Nr - / N=C=0O + HORG51-, O 8-AKT OZN 2. H2,

PO RSO0 RORAAAE ECTHLET AT B oo ot

s as descrl

WhikhNdrives @héN évClutionc ef hnman%nalhlg al’rRT cr@aflaIIantrlNutes to the
I / NeCCO>J OR 0 0. 2N 02N 'C 2. H21 Pd/.C, MeOH
tresigtance odumeur aqlls againsteiiemetharapesttins and ifgdiatig P the other

@@ﬁh&ﬂgﬂgﬁgﬁ{g oPttfe &1 ChMBEiRCenfSfcds e~ dBPendince of the
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).

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
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
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
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
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.
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12- AKT 13-AKT 10 Where R5 is as described in the
clains and PG = -NHCOOR6 Schene 9 cl d LI Al H4, THF

woOLONM4BIBN R-CNR NH+ NNN '"~Nz | / - \NREP2003/013443

16- AKT 17-AKT ~CI Br H Br 17'-AKT 15 Wiere R is

Cl- 6Akl yl aryl or Cl1-6Al kyl het@dvaryl. Scheme 10 CsCCB,
DMF, heat RB PG NR -R'" + HNRBRO PG N R -N R9 19- AKT
20- AKT Where R is Cl-6Al kyl, R' is halogen, R8 and
B3 perimentatiPsocedr 2n the claims 6 20 and PG =

- NHCOOR. WD 2004/ 048343 PCT/ EP2003/ 013443 -70- Schene
11 a dadll ~A MeCN, Et3Nrl ~t B NeMN+ R O NN +

SRl Kiflgade Bs€PG HZN CI O R1 H O 22- AKT Rl 20- AKT
21-AKT A A %-B HCl, H20, HN HN HATU, DI EA MeCN,

reflux NN+ HNRBR NNR8 TIl /~N R OHI /INRIfT
H’e@gmbli%lanﬁl anka%H Es-guégﬁ '%Pr%rtelzrﬂ _eérgessed 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
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).

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),
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
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
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).
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5 Were R is Cl1-6Alkyl; A B, R8 RO are as described
in the clains and PG = R6 as described in the clains.

wzdenss3i?2 A A B HN/ B ,( - HN SnCl2 NN N -PO/ER003R13443

_\ N2 NRNH2 1 HI RL R 25-AKT 26-AKT 10 Wiere R
is Cl-6Alkyl; and R, A and ®%re as described in the

) B 2004/ 048343 PCT/ EP2003/ 013443 - 71-
é'l'ﬁ%rreaﬁflis HN1 BH2 HN| BH2 R'CHON ~N ~ N ~N N
H R N2 NaBH3CN, THE | / H RIL, HR RlRI 26 - AKT

RecRmbROLEBIE Tl USiaT Potg iy SpBIE A A B EEF oo 9) and
ﬂﬁ-ﬁ%ﬁ W}_g Ommgﬁ“ﬁhﬁhfqﬁpaﬁﬁw wés 'ﬁséd S;%aé?'?merr%twely
corhinkirdiatly alvailaklieNGI - ehuzmustenmfmumuagam@mmmawgm
é@?@%%@ﬂ%dg %@ﬁgga;ﬁ]%gi P thqaggrdﬁ%%n%sgsreaction 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
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
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
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).

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
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).
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00 ~NR5 ~-NHNHNNHATU, DIEA, ON\ HN HN O DWF
HNNNNNOO+ N NOO RROHAII~/"I~~R NN

wobboRo4dSY H R HRS5 1| HHR5 Rl1 RL Rl 32- AKOT/BB2080113443

34- AKT 15 Wiere R is Cl-6Alkyl and R and R5 are as
described in the clains. WO-8004/ 048343

'_Jég% P2003/ 013443 -72- Exanples A Synthesis of
owrdyd 5 The fol | ow ng Exanpl es have been
synt hesi zed according to the above nentioned schenes.

Al 1o
Hursan hieLa-(AT.GC GG ) agolix adgngcaseingmarsells)wereplaig,outdo a

B b 20 EA R P PO PR RS 102 P gy
PIRES. ARGUAS hilRtbatihite Mediufi wabkanandefor (RAEM neaism
15 phosphoryl chloride (120 nli), and the m xture was
supplamented aviths10% FRS andod sgimibleqriysinesiigiar Afer 16 h

.di st i j t ' [ '
e I g Y DR O bRt 00
oTneMC 0rgoiMied vk 8 et B0 Y, ©r 30qaVicAlftar 4 Furthierneculshtioacof 24 h
(Na2SO4) and filtered through Celite. Distillation fof .
arid h thaerlisprerauedliegiamby Hypsinisaiiop opgARAPIlISgdANg) fixed in 70
A SR OB e ol
I%ng\mwitmg vZas _meﬁlsbrﬂd by ad’_rluprescer;ces é\ctivated Cell Scan (FACS).

- br ono- 2, 4- di chl or opyr.i i ne (4. .
The eopn aicads w3 BT DRAEaER S sing foythe G2 and M
A BB s SR I (5 Sl e dompoun
drethedrlaomyeinednduced)2/MEreest ehthe oellsyi xt ure was

partitioned between ethyl acetate and brine, the
aqueous phase extracted with additional ethyl acetate,

EioRar g ponsenahepna s higtzeon en
The coding sequences were cloned by RT-PCR and nested PCR from
commercially available polyA-RNA. The primers used for this purpose were
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

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
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.
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the title conpound (4.41 g). 1H NMR (300 MHz, CD3QD):
WorEpus342. 91 (t, 2H, J=7 Hz), 3.73 (t, 2H, J=FCHEP2003/013443

6.87 (s, 1 H, 7.61 (s, 1 H, 811 (s, 1 H. W
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after chromatography on silica using 20

di chl or onet hane/ net hanol, the title conpound (432 ng).

(300 MHz, CD30D): 6/ppm= 1.85 (m 4H), 2.65
ﬁé% 3.61 (s 2H), 6.72 (d, 2H, J=9 Hz), 7.11 (d,
2H, J=9 Hz). 25 1 d)
SBrom)4 2 1H i m dazol - &-ethﬁYamno-ZMforro
[Gampeunds Pref%rﬁ@m!hawhm) by ACHYitY; 378 shawrk tnfiguess 2.
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hydrochloric acid (37%in water, 40 pL) in nethanol
@y W) was refluxed overnight. The reaction 30
m xture was partitioned between ethyl acetate and
sat urat ed aqueous sodi um bi carbonate sol ution, the
d‘l’a@amac phase dri ed (Na2804) and evapor at ed, whi ch

C hy on silica using

, the title conpound (4 ng).
)3/ 013443 -74 1H NVMR (400 MHz,
4H), 3.02 (t, 2H, J=7 Hz),
2H, J=7 Hz), 4.30 (s, 2H),
H J=9 Hz), 7.76 (d, 2H, J=9
(s, 1 H.
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WO 2ovhisses onet hyl - pyrimdine 10 2a) PCT/EP2003/013443

2,4-Dichloro-5-trifluoronethyl-pyrimdine To
S5-trifluoromethyluracil (25 g2-were sequentially added
N, N-di ethylaniline (25 g) and phosphoryl chloride (94
ﬁ?ferﬁﬂﬂe$ ‘he mixture was refluxed for 18 h. After

ERLERAN fral- (1409, RlcibLAR 18 80RRUDSA. onto foe (100

and ekxtracted with diethyl
Basika, GKiet abrih998dOocggene 1phA8837889.e washed 15 with

t t d luti d ter,

Gottaal (Bt (158gh A qeecrde CA-68 r onoval “of most
h t f d 90 C
g%%goﬁbo%%(})@ n‘ga(d ar IMggv 42 ??Ite ﬁ%é ggﬁpﬁnﬁq?ZQS g).

Hira VR €t3002008), scmce)zsmnﬁamtszg 83 (s, 1H. 20 2b)
Fackaonn 3R 4 OBadoy Sdn T Ry 0, Bbbls 780 omethy! -pyrim
Rofliafa< K. %'tsr %2@61')f bH@é@éf?ébmemw“ ne (3.47 g) in

acetonitril a sol uti on of propargyl am ne
Lavine, /). (199§(¢e£t3eih88 r3213e33116 m-) was added dropw se

1 C ' d sti d at .t.
?’b’r %AE?tﬁ ?291@)2@8@% 8HS| %ﬂ“&gs“téﬁgr 3tnedsvv: tr[]eet ﬁyl r
R i@, Svasiied gs, fsd%ndeezszimm 8g2SO4), and

evapor ated. Purification by flash chromatogra

b My UNkam 5.1(4095), Fres (el CysloHaron. 308 478ne

SPhEfieL RN (18 Seihce 277 MBAARE M SO0 9L
JakadHo etal) (20009 GémesDel. 19, 14893B384%, 1 H. WO
2004/ 048343 PCT/ EP2003/ 013443 -75 2c)

2- (4- (Am nonet hyl ) - phenyl am no) - 4- (prop- 2-ynyl am no) - 5

ne A m xture of
&“'iﬁf‘&#’ﬂmﬁw‘ yny a no)-5-trifluoromethyl-pyrim
dine (235 ny),
N- (4- am nobenzyl )-2,2,2-trifluoro-acetam de (410 np)
¥R kinagaiassM oric acid (37%in water, 0.2 ni) in
met hanol (5 m-) was refluxed for 1 h. The reaction
m xture was partitioned between ethyl acetate and

Fdoohiinant KORSGST-fasidhprotain,aexpresder mdhsedt@ells (8R9) and
aqueous phase extracted with ethyl

t , Ih .
by Ghizinos a@ﬁwerdwremaéagr@mﬁw% GSh s kinbes, flermatively

t .
SeB iy el R P 25R mraren (Rrogingss, Ergbura o
Eermahy) sah el wsedoAstsubstrate ftuwdhe kinasehraactior{ thenbiptinylated
tetr ahydr of

ORIty S carces Ryicrartae Tl company
€ ?blorn?énjn'éﬁ&ﬁ'alf(ﬂ/far@o&]e (?tn%s ywhich it was partitioned

et ween et hyl dcetate an atur ated aqueous sodi um
bi car bonat e soI ution. The aqueous phase was extracted

Ifm ggglgc f o ume g&%’welﬁcleérg |terplape (Cgr%?rpernﬁgclgerr%ams%n

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
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;
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15

20

25

15 (Na2S»4) and evaporated, which gave, after
chr omat ography on silica using

wale@hioes3aret hane/ met hanol, the title conmpound FAROPI0GI/013443

1H NVR (300 MHz, CD3OD): 6/ppm = 2.55 (t, 1H, J=1.5
4.07 (s, 2H), 4.26 (d,-8% J=1.5 Hz), 7.39 (d,

zﬁg ]Jﬁ/ F%/}/) d}%ér%nﬁ}ﬁ'%gﬁ?’ﬁgﬂ %heny rﬁ&aﬁ%to%pebd by the, addition of
mul bfra @bnmbhamth@)iemwh)reégbmr[o@ 6g/eh Gar-WOr04- R eledb

@@um@pbptymﬁ@e enlibedy (PR (Redkinyrimen a9 fr oy ig/mi A XL-
r I

5 ?%i%%[o%?tﬁﬁ{daﬁlgﬂ%%arg%lﬁm%é}he f@ %ﬁ éé’lﬂe(ﬂfs EDTA -solution (250
e EQTA 0.1 & (WQ) bovineaderufh Slbuatinaihd€@d MmN HERE8MNa®H pH
go 94 m-) and 3-am nopropyl carbam c acid-1, 1-

Oet hyl et hyl ester (1.0 g). After renoving the
cooling bath the reaction mxture 30 was stirred
overni ght at roomtenperature. The reaction m xture
Was remnwmnamredNasamutubatetirferthesﬁch 2iiCdo Hllp@ thk-binding of the

Raberateig surstne ok prashist thdne: S e AMITELED [Fbeled anti-
%@%r?éﬁ%%tﬁg&g Eg’&%&f&%gg% an?cfbnt Idf WS&@&& %rporated

ppm =
i) thess distiate was)evaiatsd by, reaonﬂ)ncekrmgx transfer—yneﬁuzﬂnent ina

&'—iﬁﬂr—e(t’%"?! éﬁ%ﬁ%"%d’ﬁ’&‘&ﬁ?'ﬁ&ﬁﬂ-s- br oro- 2- pyri ni di nyl ) ani
no)- 5 benzenesul fonam de hydrochl oride To a sol ution
of 4-am nobenzenesul fonanm de (190 ng) in acetonitrile

The 1Gto) valuesy arepdeteonineddeord thelinhibigar qopventiatinrothatds necessary

E% P@)‘B?&Wﬁﬁ%m ’5?06891’%'9}‘ e § ﬁ%n\,lwgylgpg%ﬂc)or%ogggon after

PeTh6vR & the Blank reating (DT ALSW %Pecﬁféa@t’ iof)360 ng). The
resulting mxture was refluxed overnight. The

precipitate was io collected and washed with
cet trlle and nethanol to afford the title conpound
%? "H NVR. (400 MHz, DI\/BOdG): 6/ ppm = 1.86 (m
278(m2H) 3.51 (m 2H), 7.23 (s, 2H) 7.75
228) 7.79 (d, 2H), 7.96 (m 3H)89 @
n:lppt(rtds wbg:hmrajeree@glly inhibit Akt and/or Pdk and the VEGF-R activity

3 nosul f onyl ) phenyl ) am no) - 5- br ono- 4-
ﬁ{ﬁr{ Fﬂ\é‘&ﬁ‘ @F?gﬁﬁ ﬁ]b) propyl ) - 1H pyrrol e- 2- car boxani de
tri fl uoroacetate 20
4-((4-((3-am nopropyl)am noé 5-brono-2-pyrimdinyl)a
Av)cuseviewrdde restie afahe inhibiting)iCoris Nl ape pERSEMted In the table

?ég%\nyl formam de (5 nmL). 2-Pyrrol ecarboxylic acid

O (7-azabenzotriazol -1-yl)-N, N, N, N t et ranet hyl uroni um
hexaf | uor ophosphate (180 ng), and
dablodi opyl et hyl ani ne (O 3 n-) were added and the

rred at roomtenperature for
e PuyEﬁ%%ﬁi( 5 by HPLC chr omat ogr aphy usi ng
acetonityile/i@gf pimpave the title conpound (65

389 330

477 740
473 400
512 1400

436 1600




ng). 'H NVMR (400 MHz, DMBO-d6): 6/ppm= 1.78 (m 2H)

3.27 (m 2H), 3.44 (m 2H), 6.03 (d, 1 H, 6.71 (s, 1
wog4048@ (s, 1 H), 7.14 (s, 2H), 7.42 (t, 1 HCT/EPBB3/013443

(d, 30 2H), 7.83 (d, 2H), 8.04 (t, 1 H, 8.11 (s, 1

H, 9.78 (s, 1 H), 11.39 (s, -%4H). WD 2004/ 048343
3/01333% - 77- A\

[3-[[(PR)-2- Ami no- 1- ox¢- 3- phenyl propyl ] ami no] -5-[[ 5-
646n0 4-( prop-2-4

oy Hpy+HA-edin-—2-yl J-am no] phenyl ] pyrrol i di ne-1-carb

8§gn1de 5 4a) 9,7
% Pnyld-an1no= - D- 4- (prop-2-ynyl oxy) pyrimdin

]l am njo] benzoat'é A m xture of
89B6r ono- 2- chl or @24- (pr opt 2- ynyl oxy) pyri m di ne (15 g),
rethyl 3. 5- diam nobenzoate (45 g) and concentrated
hydrochloric acid (15 nm) in nethanol (600 nl) was
stirred at 65C for 8 h. After concentration to half
the vol une water 1o was added and the precipitate
Fatthecttrd imeritiohtis asxpRiined e it
treated with sodi um F?ydr oxi dﬁ%@%l&ﬁ??&é h@?ﬁld&%ﬁ drawings and
&K@%PEﬁonethane The organic phase then was washed

cdvat er and brine, dried (Na2SO4) and evaporated to

drynéss to give the title conpound (13.8 g). M.:
E(ghré 12p@féired borbpuivis hﬂﬁhbltm% preferentially Akt Pdk kinases

5- brono- 4- (prop- 2-ynyl oxy) pyrim di n-2 yl]mnnm-B-
@? Qreferred compounds in xbmng preferentlally Chk kinases

nyl : opyl %Fnsﬁéﬁﬁﬁéﬁﬁwmﬁ%&%a'#e%@ 30aY Rk and VEGF-

RxkiBaggs, 1- hydroxy-1H benzotriazole hydrate(1l.9 g) and
20 N-[3-(di met hyl am no) propyl]-N -ethyl carbodiimd
hydrochl oride (2.37 g) were stirred in DVMF (30 nml)
for 30 mi nutes. Then nethyl 3-am no-5-[[5-brono-4-
(prop-2-ynyl oxy) pyri m di n-2-yl ] am no] benzoate (3.88 @)
were added and the mxture stirred over night. Then
ethyl acetate (500 nml) was added and the reaction
m xture washed subsequently wi th hydrochloric acid
(0.1 n), saturated 25 NaHCO3-sol ution, water and
brine. After drying (Na2SO4) the organic phase was
evaporated and the residue subjected to colum
chromat ogr aphy (ethyl acetate/dichloromethane) to
yield 5.36 g of the title conpound. ESI-Ms: 624 and
626 (M+) 30 4c)

5-[[ 5- Brono- 4- ( pr op- 2- ynyl oxy) pyri m di n- 2-yl ] am no] - 3-
(2R)-2-1[(1,1-

nmet hyl et hoxy) car bonyl ] am no] - 1- oxo- 3- phenyl pr opyl ] am
o] benzoic acid Methyl
[[ 5- brono-4-(prop-2-ynyl oxy)pyri mdin-2-yl]am no] - 3-
(2R)-2-1[(1,1-
nmet hyl et hoxy) car bonyl ] am no] - 1- oxo- 3- phenyl pr opyl ] am
no] benzoate (1.0 g) WO 2004/ 048343 PCT/ EP2003/ 013443
-78

[
di

[
i
n
[
i

5
[
di
i



was stirred in a m xture of tetrahydrofuran (20 m),
nmet hanol (20 m )and sodi um hydroxide solution (2 n;
wQ@ooni)s3fior 48 h. After evaporation water (50 PECYEPRS3/013443
added to the residue. On neutralisation with
hydrochloric acid (1 n) a pr®&pitate forned. The
preci pi tate was subjected to chronmatography on silica
gel (hexanes/ et hyl acetate/nethanol) to yield the
Thé ?c%llo t I t béﬁiérﬁ@r)strﬁ@hhé@asﬁbﬂtﬁﬁﬁth@kﬂsél%&d #lkention,
me e
\m}h@:t[rpstnp{rm maaweatompdbeie disploseg Examriesti n- 2-
yl ] am
no] -5-[[ (pyrrolidin-1-yl)carbonyl]am no] phenyl]am no]j -
gyﬁmk séhémsny!l met hyl ) et hyl ] car bamat e
5-[[ 5- Brono- 4- ( pr op- 2- ynyl oxy) pyri m di n- 2-yl ] am no] - 3-
[[(2R)-2-[[(1,1- |
gl Eelts%y*ie_t hoxy) car bonyl ] ami no] - 1- oxo- 3- phenyl propyl ] am
nzoic acid (200 ng), diphenyl phosphoryl azide
(0.75 m) and triethylamne (0.67 m) were refluxed
in toluene (40 m) for 1.5 h. Then pyrrolidine (0.26
m )Q was added and 95 the nf¥HuNBref | ux&l for
d*m.,ona O ; cool FHFN He reacj#onp i xture was

le\ ed™w h etate 9?») “andlgukseguent |y
n

wasfe® wi fa, sat ur afed® Nafi Ution, Jyater and
briRle. After dryinB (Na2SO4) and evapor&ion the
resi due was subjected to chromatography on silica gel

(hexanes/ gt hyl acet to yield the title conpound
(126 20 ESI - and 680 (M+) 4e)

N-[?;“[ 32- /’to 1- oxo- 3- phenyl propyl ] ami no] - 5- [ [ 5-
ynyl gggypu@yrl m de[-J\ I am no] phenyl ] pyrrolidi ne-1-carb
OXafL&if redix 1- D mek.hyt et hoxy [ (1

R) - 2 []3- [[5 br orfb- 4 4- (prop-2-ynyl oxy) pyri m di n-2y1] am
no] 25
5-[[ (pyrrolidin-1-yl)carbonyl]am no] phenyl]am noj - 2- ox
o-1 (phenyl nmethyl)ethyl] carbamate (105 ng) and
sulfuric acid (0.5 mM; 2 n) were stirred in dioxane (5
m) at 85C for 3.5 h. After cooling and dilution wth
h 31 ur at ed NaHCO3- sol ution was added and the
resu 1 Ng precipitate coIIected by filtration yielding
the title conpound ﬁ% : 30 ESI-I\/B 578 and 580
WO 2004/ 04 / EP2003 2 -79- AMA

esi s ofy. un

%([':f re-n=e——2—[—[-—3—[—6—1—-ﬁyrro'1)\d| nyI car bonyl)

no enyl HeHE® Me@HpyY 1 | MvdIr Ryl | am no] propyl ] - car bam
i cRac d ethyl egtfex 5 To a iR of
N-(3-((4-((3-anompeany! ) am o) -'5- br ono- 2- pyri m di nyl)
am no) phenyITHF,ELPyreflol | di negar boxam de (150 ng, 0. 30
mrol ) in pyridine (5m) was added ethyl chl oroformate
(38.5 ng, 0.35 mmol ) at OC under N2. The resulting
reaction mxture was stirred at 0OC for 1h and then was
stirred at room tenperaturgogg ni ght. The m xture
was washed with water (3 x 50 nL). Then the 1o
reaction m xture was concentrated. Purification by
HPLC chr omat ogr aphy usi ng



10

acetonitrile/water gave the title conpound (10 ng). 1H
NMR (400 MHz, DMBSO-d6): b/ppm = 0.79(t, 3H), 1.38 (t,

wQ@bho4/048348 (m 4H), 2.65 (m 2H), 3.00 (m A4HCT/BPDO3/013443

(m 2H), 3.59 (m 2H), 6.78 ( 1H), 6.85 (m 15 2H),
7.57 (s, 1H), 7.82 (m 2H), 8’23 (m 1H), 10.08 (s,
BOheidB8 3:Synt hesi s of
N-[3-[[5-bronmo-4-[[3-[(propyl sul fonyl)am no] propyl ] am
noj - 2-

pyrim di nyl ] am no] phenyl ] - 1- py/rRr,oI i di necar boxanm de 20

I
B sol U{F‘G'ﬁ o N SnCl;2H,0, T/R
N-g*3- ((4-4 (3-am nopr opy!| @ ) -5=Dbronp-2- pyrrm diﬂ?@\ 8
am no) phe/r@\-sl- pyr‘?zb'l i o ng%ar boxanmi §ﬁ( 150 ngH,ND. R

nmol ) in dNCH or onet hane (4nL) was addeg D EA (0. 16
m., 0.92 m®l PPand DMAP (1.4 ng, 0.011 nmol) at OC,
then a solution of 1-propanesulfonyl chloride (51 ny,
0.36 nmol) in 25 dichl oronethane (5n) was added. The
resulting reaction mxture was stirred at OC for 1h
and at roomtenperature overnight. The reaction
rBottame 4nas concentrated. Purification by HPLC using
acetonitrile/water gave the title conpound (67nmg). 30
1H NVR (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 2H), 7.09 1 H),
7.18 (m 2H), 7.89 (s, 1 H, 8.11 (s, 2 G (m 1
%10. 31 (s, 1 H WD,2004/048343 PCT/ E )\03/ 013443
-N80-N AAC Synt hesi s g }) NN | o
[ - 4- phen ] NO cark‘}gu%kl am +
pr pyf(] %mhﬁg??zﬁb%/ri m di nyl ]%‘gﬁ’r%] phenyl ]§11-)Jp§%£nr'ﬂﬁi din RS/U\OH
ecafgoxam de 5 To ZSuspensdngn of AKT
N-(3-((4-((3-ampopropyl)am no)-5-brorm-%—pyri m di nyl)
am no) phenyl )- g rolidinecarboxam de (100 ng, 0.2
mol ) and DhgA~ND. 14, 0.8mmol ) in 1, 4-di oxane (5nl)
was_adoed phenyl isocyanate (35 ng, 0.3mpl). The
r 65HY Oy 4ol Yti on wasostirred overnight and
concentrate erciude residue Jo was directly
purified by prep HPLC wsing acetonitrile/water to give
the title aowpound (68 ng). 1H NWVR (400 MHz,
DMSO-d6), S/ppm=1.71 (m 2H), 1.84 (m 4H), 3.09 (m
2H), 3.36 (m 4H), 3.48 (m 2H), 6.21 (t, 1 H), 6.83
wk?\erp Rl)?CmeB(y(aﬂdfo,-f\lHQQOﬁn 15 4H), 7.36 (m
2H), 7.84 (br s, 1 H, 7.92 (s, 1 H), 8.16 (s, 2H),
8.47 (s, 1 H, 9.71 (s, 1 H. AAD Synthesis of
Sdhe&mé dAbr ono- 4-[[ 3-[ [ (et hyl am no) t hi oxonet hyl ] am no]
20

propyl ] am no] - 2- pyri m di nyl ] am no] phenyl ] - 1-pyrrolidin

ecar boxgm de A sol ution of A

N (3 -B((3- am nopr opyl ) am no) - 5- br ono- 2- p)@di nyl)
B

9

HN HN
N)\N pyridine, RT NJ\N
\Klk + 0 - X ) o
X—R'—NH, R OJ\CI KKKX—R'—”—<
R1 5 R1 0
3-AKT 35-AKT ®

Where R’ = C44Alkyl



am no) phenyl ) - 1- pyrrol i di necar boxam de (100 ng, 0.20
mmol ) and DMF (5 nL) was treated with DIEA (0.1 ni,
w@2@4098k3 3eq) and et hyl thi oi socyanate (15 ngpCRBEPNIT13443
mmol, 0.9 eq). The resulting m xture was stirred at RT
for 2hr. Then the crude nixt67e was purified by HPLC
iﬂgﬂ gefonitrile/water to afford the title conpound
?% rrg§1 1H NWVR (400 MHz, DVMBO-d6): 6/ppm = 1.02 (t,
M (m 2H), 182(m4H) 30 3.30-3.48 (An
O4-7.16 (m 3H), 7.37 (m 2H), 7.88 ( BH),
r 2H) . WO 2004/ 048343 PCT/ EP2003/ O],_ﬁ\l 81-
A4 Synt hesi s of

2T 15- br onmo- 2- [ [ 3- yr r BEAGPMOT bonw))\am no] phey
yl%/'?\am no 4 Py« i p‘SI]am—ntﬂ-p?opyl] cbg/b\m)th | OllE_~
acild SeRnM:ester - §A\ ol uti &H,©i X-R-N—=87
N- R3- ((4- ((3-am nopr opy (fﬁ)am no) - 5- br ono- 2- rﬁﬂnmdlkd_yl)Rs
am-A8) phenyl ) - 1- pyrrol i di necar boxam de (150
mmol ), DMF (1.5 nL) and dichl oronethane (5 nL) was
treated with DIEA (0.2 nL, 1.15 mmol, 4 eq.) and the
ﬁ efe ReL €4 n@pvvl se with a solution of ethyl
orothlofor te (41 ng, 0.33 nmmol, 1.1leq) and
5 d| chl oronethane (1 nL). The resulting m xture was
stirred at 10 h. for 30 mns. Then the reaction
m xture was diluted with dichloronethane (30
Hehetgsged with water (3 x 20 nlL) and concentrat ed.
The crude product was purified by chromat ography on
Si 2 usiAng et hyl acet at e/ net hanol to afford t
tltgﬁ'gound (112 ng). 15 'H NMVR (400 |sz
/ppm= 1.14 (t, 3H), 1.68 (m 8% (m
4I—Q|\ 2.74 (q, 2H), 3.13 (m 2H, 335(m8ér 3.42
(N ISIH) 6 89 (t, 1 H), 6.92DIE(:°dCH2(12R)T N N(t 1H.q

T2 , 7.486 =d=dl), 795" 2 2 (t
%’g 2 1 H)nghcl) A4(g) Synt hesi(;nofl_l)wx F‘ N—]z(
m]féK_IM [[3 [ (ami nosul f onyl ) ani no] pr opyl ] & nq} - gu( br §—R5

pyrim di nyl ] am no] phenyl]-1-pyrrolidi necarboxamn de
Chloro[[ (1, 1-di met hyl et hoxy) car bonyl ] am no] - sul f ane
10 VRXieOR W& (AlgPar ed by 25 adding chl orosul fonyl

i socyanate (32 ng, 0.23 mol, 1.0 eg.) to a cool ed
solution of tert-butyl alcohol (17 ng, 0.23 mmol,

d dichloronmethane (2 nL) in an ice-water
#gﬁ%%ﬂ@nr esulting mxture was stirred at 0-5C for
2-3hr . _AThe solution was then treated with a solauti on

of 3@8(4 ((3-

%}\l yl ) ami no) - 5- br ono- 2- pyri i di nyl )am HorpRenyl )
30 pyrrolidi necarboxam de (100 ng, O. 20 , leq.)

EN‘%\N“ chl oronet hane (5 nlL) .DEAMME, R20 Ny, Né\QG nmol )

\NQEKLhen added f,ol h@y)@d% by t he—drepwi se a§1|)\| on of

DI (ORI—NH, 0.57 mmol ). The mixture was t‘(

RTRfor overnight. The reaction mxture waf1

cosihtrated i n vacuo. The residue was di ssol vé8AhK H
TFA WD 2004/ 048343 PCT/ EP2003/ 013443

15 Where R’ = Cy3Alkyl
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15

worg)04/0484NVR (400 MHz, DMVSO- d6) :

-82 (2 m), and purified by HPLC using
acetonitrile/water to afford the title conpound (30
6/ ppm = 1. 76 PCT/ERIP3/013443
1.82 (m 4H), 2.92 (m 5 2H), 3.36 (m 4H), 3.45 (m
2H), 6.48 (s, 2H), 7.04 (d, B8H), 7.14 (t, 1 H, 7.21
#\&( 2 7.82 (s, 1 H, 805 (m 2H). A5
eMS¥ophenyl ) -urea (A5) 10 Anmoni a was bubbl ed

into a solution of 3-nitrophenylisocyanate (1,5 g, 9.1

nmol r ten mnutes. The reaction m xture t hen
(of0) ated and the resulting yellow sol.i

hed with ether (200 m-) to afford N (%
qetgophenyl ) -urea (4. 35 g, DIEASDMFTRT) . 15N lution o

(8- nitrophenyl)-uUreagfl. 0 ¢-—5>5 mmol ) land net hano
(20" KYR—MG treBtedSM th 10%Ee) C (250 ngj ahdRphackd
urher H2 (45 psi) for 2 h. The mxture Tthen S—R5
f tlaker ed through celite and concentrated to af 3Kl
N- (3- am nophenyl)-urea (828 ng, 5.5 nmmol). 20 1H NMR
\\Vbhete Rz, Codyl: 6/ ppm = 4.90 (s, 2H), 5.66 (s, 2H),
6.08 (dm J =8 Hz, 1 H), 6.43 (dm J =8 Hz, 1 H),
6.70 (t, J =1.6 Hz, 1 H, 6.80 (t, J =8 Hz, 1 H),
ScAdmessF 1 H . A8 25 | o
( 3-am nophenyl ) - 2- (4- nor phol i nyl ) -carbam ¢ aci d et hyl
est er~Ma) 2-(4-norpholinyl)-(3-nitrophenyl)- bam c
aci .@ )| ester A solution of 3-nitrophenyl B
ip@cCyrafiate (0.5 g, 3.0 mml) and 4-(2- |1[J\j\
ani noet hyl ) nor pholine (0.5 . I, 3 equiv.)
N?\ t rahydr of uran { 20g) D%’&gégéﬂq?re TN 3 h. The
rLQ?;i\LS op, m . Xxture wassgoncentr ﬁ and purif{red_Ry y—g=0
chﬁgrrg 5 % sm ng h@%gﬁe AR X

f

t ography (FNR2) gsi /ethyl agetate tb
a rd 2-(4-norpholinyl)- (3-nitrophenyl)-carbagher
acifTet hyl ester (0.5 g). WD 2004/ 048343
PCT/ EP2003/ 013443 -83 'H NWMR (400 MHz, CDCl 3): b/ppm
=2.52 (m 4H), 2.58 (m 2H), 3.39 (m 2H), 3.76 (m
Wihere R’ 35C{ gkl arld PIG = INWEQOR®1 H), 7.87 (m 2H),
8.20 (m 1 H) 6b)
(3-am nophenyl ) - 2- (4- nmor phol i nyl ) -carbam ¢ acid et hyl
A sol ution of
sé%ghﬁgsr phol i nyl)-(3-nitrophenyl)-carbam c acid ethyl
ester (0.5 g, 1.7 mmol) and net hanol (50 ni) gas
treated with 10% Pd/ C (150 ng) and pl aced ol
(50 pSN) far 2 h. The m xturle NsRT hen fiI
t hrg MetiPe and HNSeReent Tated 1o 28f f or dt be
&Mpound (320 ng). 10 H NMRHLAUE, MepH CIXCl 3) :
2.52 (m 4H), 2.68 (m 2H), 3.52 (br s, 2H), gRx¥4 (M
4H), 4.31 (m 2H), 6.39 (m 1 H, 6.58 (m 1 H), 6.68
(br s, 1 H, 6.94 (br

NH,

Where R® and R? are as described in the claims.

Scheme 6

1. THF, RT, o/n T R6
e on, 00
O.N H.N 8-AKT

2 2.H,, Pd/C, MeOH 2

ZT
@]
/
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s, 1H, 7209 (m 1 H. A7 15
3-(3- Am nophenyl ) -2, 4-i m dazol i di nedi one 7a)

WO po3/#8383 ophenyl ) am no] car bonyl ] am noaceti ¢ aRCTIEP2003/013443

met hyl ester To a suspension of 3-nitrophenyl
i socyanate (10 g, 61 mmol) arfib- gI yci ne nethyl ester

‘WQ{ I 7 .1 equiv.) in

dic ?girsdrgre S(:ﬁ?ég%‘ Fﬂ% ?’%és 20 added triethyl am ne
(10 m., 72 mml 1.2 equiv.) at 0 C. The resulting
sol ution was stirred at room tenperature overnight.

Bemes{i| ti ng dark brown solution was concentr at ed
and triturated in water to give a Ilght el | ow

suspen n. T susp Was and t &N HCI, acetone
leM/\nr%évgke @ !?Hf}skpf} 5@ air Yfi eto—
giwe P[[(3en phenyl ) am no] 6A 1-Ad noacev.m; PEC, iMaoH

nmet rbyleTester (15 g) in 25 quantltatlve yield. "H NWR
(400 MHz, DMSO-d6): b/ppm= 3.64 (s, 3H), 3.89 (d,
6067, 'Tt 1H, 7.52 (t, 1 H), 7.68 (dd, 1 H),
77 ﬁ‘ H, 851 (s, 1 H, 9.38 (br s, 1 H. W
A3ARCT/ EP2003/ 013443 - 84 7b)
3Z (3-Ni t% ophenyl’) -2, 4-i mi dazol i di nedi one A suspensi on
of [[[(3-nit rophenyl ) am no] car bonyl ] am noacetic acid
met hyl ester (6.9 g, 27 mmol) in 6N aqueous
WhireRili® hydrogsolartmethy{. 40 nl) and acetone (20 nl-)
was stirred at reflux overnight. The resulting
solution was cooled and 5 concentrated. The resulting
gehbmd §h suspension was filtered and the filter cake
was washed with water (50 nli), aqueous sodi um
bi car bgnat e sol utjoon (50 nL), and air-dried to or@d
Me compguid (4.4 g). ' MCNVR (400 MHzg L
DVBO NH)/ ppg-R-4:085 (s, 2HT—7-78>t, 1 HN 789 RS
(ddf 1 H), i0l8.23 (dd, 1 H), 8.31 (d, 1 H). 8.49 (br
s, likHpkT 7Cc) 3-(3- Ami nophenyl) -2, 4-i m dazol i di nedhi-adte
A solution of 3-(3-nitrophenyl)-2,4-imdazolidi nedione
(4.4 g, 20 mmol) and nethanol (100 m-) was treated

i Y. Pd/ . de 15 psi)
m&g}ﬁw&ﬂ%e&r%%?ggga &r/g%]g'?ﬁéﬁgﬁﬁqlt r—e'hu—’_%?g)ﬁ:gh celite
and concentrated to afford the title conpound (3.8

H NVR (400 MHz, DWVSO- d6): b/ppm:4.02 (s, 2H),
ngsn(eb s, 2H), 6.39 (d, 1 H), 6.47 (s, 1 H, 6.54
H, 7.06 (t, 1 H, 8.19 brs 1 H. 20 A§,

D[2 [( phenyl ) am no] 2-10Xx0 gl met hyl ) et hy
1] - carbgﬁ‘@m@g t ert - but erlMZéSd%R Sgluti M\
FZE%heny enefﬂ'am Re (MH0 10 mml 2 equiv. '&%ﬁd ~R
Me-BBT t - but oxycar bomksD- phen al@ni ne

hydr oxysucci ni nmi de ester (1.883, 5 mol, 1 equ\'/g
acetonitrile (40 mL) was stirred overni ght. The 17-AKT

Waﬁecr%i R'ls @1@%%&”@& Ci-6Alkylheteroaryl.

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
and PG = -NHCOOR®.



concentrated and purified by chromatography (Si Q2)
usi ng dichl oronet hane/ net hanol to afford the title
wa@oeovpoussds (1.2 g). 30 "H NVR (400 MHz, CDCI 3) : POT/BPIO037013443
1.43 (s, 9H), 3.14 (m 2H), 3.71 (br s, 2H), 4.48 (br
s, 1 H, 521 (br s, 1 H, 6703 (m 1 H), 6.53 (br s,
1H, 704 (m 2H), 7.29 (m 5H), 7.74 (br s, 1 H).
WO 2004/ 048343 PCT/ EP2003/ 013443 -85- A9
SchEREa12- chl oro-N-[2- (4-thi azol yl )ethyl ] - 4-pyri m di na
mne 5 Lithium Al um num hydride (95% (1.1 g, 27.5
mml) was suspended in dry THE §R0 nL) and cool ed
\n an ice- vvat baMeN. BtbNol uty of B
th|+a|zpll’ eteaﬁi—{—ﬂ—l—e—ﬁl. 8R060mmlj HIN
) was added dropwise. The Yesl tilng M xture

strirred at posan t enper ature over Ritfght. Oro t he r eacti on
m xture was added water (1 nmL), 1526MNaCH (1 nl)
foll owed by water (3 nL). The precipitate 1o inorganic
solid was filterged® then washed with ethyl acetate _A

(100 nL). The @.

gned organi ¢ phase was dried @B
(Na2SOH4) andyf trate in vacuo to afford H
HEH:8zol eet wam ne as a brown oi HATWOEANY, 3. 1%

mesIN) reflugh e I\P(400 ny, 3. 1HNREDI| J—was—drssol we ,
CRBCN CT0 niy) ~hyemitedHwi th Et3N (0.7 nt, 975%&5?
and cooled w an |Oce wat er bat h.

5- Brono- 2, 4-di chl orgpyri m di ne (800 ng, 3.51 15 Rhol )

was then added. F&resul ti ng m xture was stirred
roomtenperature overnight. The m xture was dried in
vacuo, then purified b% chromat ograpy (Si 02) using

5 \Whera R’ agmlmtmtu R faps distdeesctibet én teeclzimsdand PG = R®
(110 1H NVR (400 MHz, CDCl 3): b/ppm= 3.13 (t,
aﬂpesg intheBgimss. 74(t, 1H), 20 7.11(s, 1 H),
8.12(s, 1 H), 8.83(s, 1 H Al0
[3-(2-thiazolyl am no) propyl]-carbamc acid
Schefia2 hyl et hyl ester 25 To a sol ution of
(3- bronopropyl )-carbam c acid 1, 1-di net hyl et hyl ester
(1.2 g /.0 nmmol) and 2-aninothia r’X‘E (1.0 g, 10

nmol equiv.) in DVF 20 () wa ded Cs2CXB (2.5
g, 7 [, 1.5 equiv.). TheP m xture was
hBt ed”at 85 C undersdd, overni The reaction

re was dil ut ed—wit-h—athyly-acgtate (200 nL),
shed w th vvatg (3 x 200 nL)| ahd Rsine (RA0 ni).
onga @ was 30 dried verNNa t hen
0 qerﬂra in vacuo to affordran il . e crude
product was purified by chronmat ogrg?ﬁ( (Si 02) using
hexan@bpéKhyl acetate to afford t he? | e compound as
a light yellow solid (300 ng). WD 2004/ 048343
10 PCT/ EP2003/ 013443 -86 'H NVR (400 MHz, DMSO- d6):
R i&-B LA ! ﬁd(BThre'Zé'& degcr%_ed mthgid)alms
gﬁ%@(%';ﬁ)@@"ﬁq%,']ﬁ%, 3(t, 1 H, 6.98 (d. 1
H, 7.46 (t, 1 H

15
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Al 5
N-[ 3-[[ 5-bronop-4-[[ 3- oxo- 3- ( propyl am no) propyl ] am no] -

w@200pp483u3 di nyl ] am no] phenyl ] - 1- pyrr ol i di necar PORBP100&013443

11
a) N-[ 5-brono-2-[[ 3-[ (1- pyrrol-7ti nyl car bonyl ) am no] phen
)é}‘g% i 4- pyrimdinyl]-1 -alanine 10 To a sol ution
¢ rono- 2, 4-di chl oropyrimdine (1.0 g, 4.4 nmol, 1
equiv.) in acetonitrile (10 n-) at 0C was added
triethylamne (0.672 m, 4.8 nmml, 1.1 equiv.) and
H bet a- ffa- Ot Bu HCl (0. 8 g, 4.4 mmA 1 equiv.). After
renoyi g the cooling bath the regagyion m xture was
sti rledzaBHy oom t enperature over gtBH,The reaction
ure was conc%;é%\ﬁt ed and HY the residue water (20

{~>yWas added Frem te was coll ected,

shd ith water and et her tpaforr\g N (5- br omo-
2- 0- ZINipyrlNﬁBUﬁWIT)"FfB al ey, 1N'd'\net hyl et hyl
esigr 10.52 g). To a solution gf H
N- ( 5- bygagrT 2- chl or 0- 4- pyri m di nyl )27_AK314 ani ne
1,1-dinmethylethyl ester (348 ng, 1.2 mol, 1 equivVv.)
in acetonitrile (10 n1 ) vvas added water (1.0 20 nL)
4. i n di oxane -). and N-(3-am nophenyl) -

Wher@ Rdisrféceﬁlbﬂ@ﬁ .s( 5}2@0@4’@' §ied h%%noaryi of agyfupid )R A and
r s stirred at 80 C overnight.
Hl%rermﬁyée&g%gghgf\%ﬁﬁﬁgﬁf Itered and washed wth
acetonitrile to afford the title compound (500 ng). 25
"H NVR (400 MHz, DMBO): 6/ppm = 2.15 (t, 4H), 2.79 (t,
emedd (t 4H), 3.89 (m 2H), 7.45 (m 3H), 8.10

slH),840(d 2H), 8.80 (t, 1 H) ,1065(51

WO 2004/ 048343 PCT/ EP2003/ 013443 -87°11 b) >:NH
N-[3[[5 brono- 4- [ [ 3- oxo- 3- (propyl ropyl] ’(@»

2 rimidi nyl] am no] phemyld, - 1- [ d| necar baxa

sol ut+8n of/@ MeCN, reflux
DQE£ rollainllc r bonylff) am+nq phenyl N
brs/%{] - |10yrF< di nyl]-~-al an|¥1l\e(?2€70\r%:§ %/V\/E
30 m-) was added O (7-azm
benzotr| azoI 1-y1)-N,N, N, N t et ramet hiPr‘\',ﬁronl um
hexaf | uor ophosphate (243 ng, 0.64 mol, 1.4 equiv.),
di i sopropyl ethylamne (0.46 nL, 2.64 mmo, 5.9 equiv.l)
aNHepr RpphdiA are 48Aesribed H4hatodimsl. 2 equiv.). The
resulting mxture was stirred at roomtenperature for
20m n. Purification by HPLC chromatography using
W&tﬁi | e/water gave the title conmpound (40ng). 10
' (400 MHz, DMBO-d6): 6/ppm= 0.50 (t, 3H), 1.07
(m 2H),01.54 (t, 4H), 2.16 (t, 2H), 870 m 2H),

3.08 (t. WH), 3.45 (m 2H), 6.80 (d 692“/@
i) ] 1 7 1 KN
FD%N/@?& 96 (|s_|) ;%DUM(&[?EA H) )7)10 13 (sHN >f‘
—_— )\ 0]
(é"' (4 (((3 alﬁtﬁnophenyl)rret hy'\1 no) ibrorm-i% r
‘N
H

R1

31-AKT

R5

32 AKT 33-AKT 34-AKT

Where R’ is C1.6Alkyl and R’ and R® are as described in the claims.
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am no) phenyl ) - 1- pyrrol i di necar boxam de (ZK
822797/ 26- AKT) (SY) 20
WOR(03/0483%53 br ono- 4- ((( 3-ni t rophenyl ) met hyl ) am nE)FRPIY3/013443

m di nyl ) am no) phenyl )-1- pyrrolidi necar boxam de
(350rTg 0. 68mmol ) was di ssol+@d in et hanol (5 nl)
@)Pde | acetate (15 nmL), then tin(ll) chloride

e (1.0g, 4.44 mmol) was added. The resulting
m xture was heated to reflux for 2hr. The reaction
m xture was diluted with ethyl acetate (100 nL), then
Ava Slysthesist of GAMRATAH$ 60 m -) and 25 brine (80 nl). The
organi ¢ phase was dried over Na2SO4, then concentrated
in vacuo to afford the titled conpound (288 ng). 1H

in xaﬁhﬁ%dﬁhve Eheem syrthd§izédn acddrding. 28 (hg above
‘5‘!%@447@'4&13 4.93 (s, 23?6 6.35 (d, 1H),644
mﬂntlmdsqwesees’ oo (m 3H), 7.19 (d, 1H), 30 7.34 (t,
1H, 7.72 (s, 1 H, 7.92 (s, 1 H, 7.97 (s, 1 H),
9.05 (s, 1 H WD 2004/048343 PCT/ EP2003/ 013443 - 88-
A43
N-[3-[[5-brorm-4-[[3-[(3-thi enyl met hyl ) am no] pr opyl ] am
i noj -

g- r'g%%—k[—}%-(}]ﬁiﬂ DURAE ) e thNHiRL)- (ﬁ%ﬁﬁf&f’d‘iﬂmgﬁne&yl-

ﬁhéﬁyl@ﬁﬂnbiP AfidfRe opy! ) ani no) - 5- br ono- 2- pyri mi di nyl )
ani no) pheny ?’ 1-pyrrolidinecarboxam de (1.0 g, 1.97
mmol) in THE (30 nL) was added

Tal SEmo 2 A AR BT ba " s & ol 1 8 equi v)
F8%- ﬁﬂmhmugr g) weydeeqhiemntidligeaddedss, Nrgtetﬁylﬁﬁllmer(ﬁo mL) and

1.6 equiv heresulting mxture was stirr

Dh@ﬁiphqﬂﬂt caloride bihmidmendathe emitder was f?ﬁ'éxed for Sh. The
R e R it 456 K RIAD s water anc e
ﬂﬁﬂhfﬁ %x(r&cté&@vm—)neﬂﬁble tert-batyll i etheni Xheireombimed extracts were
concentrated. Purification by HPLC chro t rap%. . fth
wesh dvamebmﬁtqlnaoumogaéwefﬂtqs@dttm WP GRNEL Ristatien of the
m=1.81 (t, 2H),
%%%dﬁwo%ﬁ%‘*ﬂ%%e@% P a9 3,54 (m
4.30 (t, 2H), 7.04 (m 2H), 717(m 3H), 7.59

&bo*l Rg?ﬁb?t'\Zngﬁ:&)C'Q @E)PP% f’;‘gﬁ 11(5'?)48 '(58 iﬁH)(S ALs

3-am no-5-(trifluoronethyl)phenyl)-5-brono-N4- (2-(
nBrtﬂﬁoM-(lz (I# i a2 9l-Ry D -gthylamigio)a¢ bleragpyrinidine

0 & W?L)tg,hogg) ?(rém %ﬂ "319'35%%”%5"”% 61{: Pqu)ugpgng{%Dylamme
r% rk acé%ﬁﬁ‘ﬂbm(ﬂ@m@e ZZ@I-Imeaaﬁélsﬁ?? @ﬂaﬁﬂf ne (2 45g) was

| uor orret h 1, 3-'di am nobenzene
rmidled pdmﬁnwm at)O 1@, aoéttbal suspems{oro shirgd aiqus@etﬁmperature
\%g(lgg{@?tgﬂfg rﬁﬁﬁ%@lﬁa as pagﬁloned bengem9| a%@%te and brine,

T\? é’cﬁ@ﬁﬁ%sc'b'h%é é&ir@ctéé"'wﬁtﬁ‘ Qééi@ibnél“ ethyl acetate, the combined
yl'yet

4-pyrimdine (150 ny, 5 mol, 1 equiv
mgamnesphaseagdmd(t(uas'%@/a)sand eewaméaiedvmwg lgtaveTﬁﬁer chromato-

resulting.white s n

by of §iEA s S ARBERD A R AR 1h8 18 ¥Bifbung 441 00
purified by HPLC

'"H NMR (300 MHz, CD3;0D): &/ppm = 2.91 (t, 2H, J=7 Hz), 3.73 (1, 2H, J=7 Hz),
6.87 (s, 1H), 7.61 (s, 1H), 8.11 (s, 1H).

‘g%
oom/\



10

15

20

25

30

chr omat ogr aphy using acetonitrile/water to afford the
title conpounds, N2-(3-

waziowo4s343 t ri f | uor onet hyl ) phenyl') - 5- br onp- N4- (BC1/RP20031013443

dazol -4-yl)ethyl)-2,4- pyrim.di nediam ne (50 ng) and

N- ( 3- ((5- br omo- 4- (( 2- (1H- i ni d@zol - 4 WD 2004/ 048343

PCT/ EP2003/ 013443 -89

yl ) et hyl)am no)-2-pyrimdi nyl)am no)-5-(trifluoromethy

1Q)phé’lyyrlo_)ichilnhayimet?glrpueny&ﬁnilmg) ). 5. A (
-(3-am no-5-(trifluor rret_ r ono -

1504 5 REDRR. OF SAd PR e 4B 11 Biln2d0aHBhen TAF. (5 mL)

i 3
%Ilg%@(%g%gﬂﬁged g{eowurezstﬁ‘%d étgn ?cﬁ)%h a@%iutlon of 1-
pmormethyl-4niteHpenges (1.68 g} i) , TBIFOA8(al) 1a&bied 9aBf stirred

fﬁfeif@fbbf'?a?ofﬁac&ior(‘(wa% 194SNRNGd 2 With 4WP1eTBRG | §dFAched -with ethyl

a0EtatE Ghé Frgait hase di€d (Na,S d ted. wh
(trifluor orrréet hylr}mphsenyrl ) - ét ﬁan?r% %rémevgpora eNNVRV 'Cfo%ave after

cpnn@malmaseptjﬁ)on sficppusiag 2digklofemethidne/methanoim 1-:{H)mtro -benzyl)-
.18 (s, 1H), 7.32 (m 1 , (.43 (s, 1

%"OE?‘?"%(G%’?% , é 13 (H)s 1 H),(8.36 (H)s 1H), (8.71

(s, 1 H), 899(3 1H, 9.56 (s, 1 H, 9.92 (s, 1

, 11.34 (s, 1 Bﬁi 15 A15
F‘LWN(PQQ[MHZbB 3)2 (K80 (2,1 84d(rox H)L- 2.8B8da2. oA iHi hyT )(s, 2H),
P§?R¥n!)d| yp]gla;;ﬁ@of&pzrzo%ﬂr']2—'3’-‘5?0'—"5)-1 hi azol i di necar boxam

i de and (4R) N-[3

[ 5-brono-2-[[ 3-[2, 5-di oxo- 3- [(4R2 2- 0x0-4-thiazol idi
|a] %‘HPMW ]1 -(f- nitro- -benzyl)-pyrrolidine (1.37 g) in ethanol (66 mL) tin(ll)-

e e TS WP ea ARRTRE FHUL B, FY iR mixture

refluged for[2 K- The reactiomopixemye! wasrpaaitiohelbetReén ethyl acetate and
rimdinyl]am no] phenyl]-2, 4-im dazol i di nedi one
sﬁ%}/ ROUEPHS ,ngnggmlcqri;ogai@ solytion, thepdgueous phase extracted

) PR 30008 MEHRONN kSRS et R anc

enapobated, m;gh;cm lga@yi v aftei n cmmtbgia‘phlynamrde $ii&d using
a nzotrlaz N, N, N, N=
Jebbeewpna oA e TG coEpRUERAT M. 5 o, 17 1

mml, 1.2 equiv.) at 0 C. The resulting solution was
war med to roomtenperature and stirred overnight. The
rHs&lMRdaO%l\MﬂnrQDm@E)CMppehFr‘aBEQrmmﬂ-Br 2r6&d(roedH), 3.61 (s, 2H),

eGS0 HT T AT ATl "L o give o suspensi on.

The suspension was filtered and the fllter cake was
washed with water and air-dried (ca. 8 g). The solid
Wb)é -Broma-4d 24{ H-imidazo-4n)-ethylamino)2{4gpyrrolidin-1-ylmethyl-

a‘i nltrl*e/watgr to afford the title conpounds,
RUGYVIRMIRO-PYIRNAING 5. [[3 WO 2004/ 048343

KCHiktidsd 08f 09—%4&%0-4—?21(1H-lmldazol -4- yl) ethylamlno) 2- chloro errlmldlne

2, 5-di oxo-1-i m dazol i di nyl ) phenyl]"am nho] - 4-pyr
Anoh opmwwmn-bymeﬂwl phendamineli (360ag) o Iai;eir(:@lerlc acid

1R B0 weleh) 4T dn i eRPb AT s etk Sipfvphf offs geaction
mb@ieN®hs 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).
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pyri m di nyl ] am no] propyl ] - 2- oxo- 4-t hi azol i di necar boxam
ide (72 ng).
W(})\I]2(E03/0{1t{3j53 brono- 2-[[ 3- (2, 5-di oxo-1-i m dazol i di Pgt/Epivesi§i3443

am noj - 4-

pyrim di nyl ] am no] propyl ] - 2--G¥e- 4-t hi azol i di necar boxam

ide: "H NWMR (400 MHz, DMSO-d6): 6/ppm=1.71 (m 2H),

3.14 (m 2H), 3.36 (m 1H), 3.42 (m 2H), 3.64 (t, 1

‘H) NMRQ40(D NHZ"OJD3@D336/(dﬂ5m L 09 @n,989HY,B3.02 H)ZH 7J=E)Zle) 3.31

(m H4H). Q i% \4 raH sz;? Ha), 2495%5(8 ZHN)‘S 18. @4% 714% 23* obF9 H2),
('Zét)(a’l\?[;?,j%? B2y 670 (S e8P 6 dMyo- 3 [ [ (4R) - 2- ox0- 4-

t hi azol idinyl]carbonyl]-
1-im dazol i di nyl] phenyl]am no] - 4- pyr|n1d|nyl]an1no]pro
A% ] - 2-o0xo-4- 15 thiazolidinecarboxam de: 'H NVR (400

Skp AT i oy S romen-

,;yﬂm.@ina,z (d, 2H), 6.94 (d, 1 H, 7.34 (t, 1 H, 7.56
1H, 7.69 (s, 1 H, 808 (s, 1H, 818 (s, 1
,826 (s, 1 H, 837 (s, 1 H, 9.79 (br s, 1 H. WO

4/ Q4.8 43 PC / P20 134 Sch 6 0 d
@%ﬁﬁa Ristore-triff 1%@9'?@%@/99%5‘: TV R A
T@'SM@'&TOH&tHyIﬁra@ill (ZQ)REWEHQ s%uélhﬁa’d%NadUeN N, Nldiéthylaniline

-r-kX R2 VWher e and are as

(&é@rarmé@ho.sphﬁwl @hlﬂfﬁﬁ (9 @at%\dethﬂ mixtgre nyas refluxed for 18 h.
NifRpodRen s R P oo S 1o min
i axttaBfedawith adiethgh ethidpe Thiencdrhbinedadnganic phases were washed
with saturated aqueous sodium carbonate solution and water, dried (Na;SO,),
and filtered. After removal of most of the ether, distillation of the residue at
190 °C and 860 to 300 mbar gave the title compound (5.8 g).

"H NMR (300 MHz, CDCly): 8/ppm = 8.83 (s, 1H).

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
suspension was diluted with ethyl acetate, washed with brine, dried (Na;SOs),
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,
J=1.5/5 Hz), 5.53 (brs, 1H), 8.33 (s, 1H).
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lo Schene 18 CI CO2H OH NJ,NCOZR 1 HCl / McCH A A
.R2 + A, 2. NaOH HN + CICO2Et NaBH4 HN\ X R1 NH2 N

WORN4/048843 ~X' R2 X, R2 Rl1 Rl Where R i s Cl- CAp@t/kp1003/013443

and R1, R2 and R5 are as described in the clainms. W
2004/ 048343 PCT/ EP2003/ 01344375~ 92- Schenme 19 N~O R8

\ | H NCO ~ A A.I S N PhO) Z RQ.N3 /
20) 2 o TABTIDEMPth) Bhapyiamine) H proka-y i RBIOISY o 1
gilfyl;- ﬁqemyfggyriﬁl,\{ag,g@ AO HNNII NX R2 RL5 Were

, °F5§ and"R5"are as described in the clains. R8 and
RO amixtae desdr i b2dhloro-4t(peom-2aynyamino)detrifluoromethyl-pyrimidine

08 BBbo0a Ao DAl hara TLIPRECigmide | (@10 and
hy@othlofle atid @378 irf Wik, 1.2 PhiAnCmétthanol 5 mL) was refluxed for
1 h. The reaction mixture was partitioned between ethyl acetate and saturated
aqueous sodium bicarbonate solution, the aqueous phase extracted with ethyl
acetate, the combined organic phases dried (Na.SO,), concentrated, filtered
through silica using dichloromethane/methanol, and the filtrate evaporated. To a
solution of the residue in methanol (9 mL), tetrahydrofuran (9 mL) and diethyi
ether (4.5 mL) was added lithium hydroxide (150 mg) and the mixture was
refluxed for 6 h, after which it was partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate solution. The aqueous phase was
extracted with additional ethyl acetate, the combined organic phases dried
(Na,S04) and evaporated, which gave, after chromatography on silica using
dichloromethane/methanol, the title compound (120 mg).

"H NMR (300 MHz, CD30OD): dfppm = 2.55 (t, 1H, J=1.5 Hz), 4.07 (s, 2H), 4.26
(d, 2H, J=1.5 Hz), 7.39 (d, 2H, J=8 Hz), 7.86 (d, 2H, J=8 Hz).

A3
N-(3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-

pyrimidinyl)amino)propyl)-1H-pyrrole-2-carboxamide

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
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).
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r TTNaOH/ CHOOH NNV | N'NNH NaBH CN NHNH O
MeO=C\ | NHz MQZzC\ | HA”OH HOOQA N ~~OH H

WRROMNOBOO) - Phe HOBt / EDC Cl COZEt / NaBH4 Br BOI/ER2003/613443

Br ,/ o NyN\ NyN NH NH oo McOC HOHzZC Hami
NaOHI CH3OH BOC 15 J1 r / Br-768V ~OV NyN i N NT

R (400 MR RIS By Sngils % Y04 D ARCONE T

NeY. 3.236 Tl 2ENEG.78.(t, HH)r ¢I64d(|t nmj\lmzz\w\nms Hr S04 /

Di oxane NH NH 100 / | N' NON\VN

3b) 4-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)amino)-
benzenesulfonamide hydrochloride

To a solution of 4-aminobenzenesulfonamide (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
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,
1H).

3c) N-(3-((2-({(4-(aminosulfonyl)phenyl)amino)-5-bromo-4-
pyrimidinyl)amino)propyl)-1H-pyrrole-2-carboxamide trifluoroacetate
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

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 (¢, 1H), 7.68 (d,
2H), 7.83 (d, 2H), 8.04 (t, 1H), 8.11 (s, 1H), 9.78 (s, 1H), 11.39 (s, 1H).
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GHH'" HHH/ GG NH= BOC 30 35 WO 2004/048343
PCT/ EP2003/ 013443 -94- Schenme 20 Y COCI - 0 Yo/

WO good/0us3F OH " \ Cl HzN{CH2),-Z Xr NN O nt Ni t r PEIEP1008013443

NiN_~N/NYHI/CH30H YNNOC C . C Y OHO/
HHN-~/NO\ I LIAIHI \ NordA~NYO \ TBSCl |

AEﬂdaZOle 11 1 N(yNO NNO HN\ NO HNN®2 / Si /0
/G NNO\ I HHFeiSO4 / NHgOH N-", NuO~ Et-NCO N i

M@- RR)3-AiNio-1EDkd-3-phkh 'mito]-3-[{5-broia op-2-
[ [[(N~z)\ N'~N 0 HO / Et &P%py_lja ' U] [E|5N I(IYOome P
wgdpxy-)pyrqmdm Reyllamino]phenyl]pyrroli |ne-1-carboxam|de

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
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

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
N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimid hydrochioride (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
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+)

4c) 5-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-yllJamino]-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)carbonyllamino]-1-oxo-3-phenylpropyllaminolbenzoate (1.0 g)
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5 The foll owi ng Exanpl es have been synt hesi zed
according to the above nentioned schenes. WO

wQRo040838843 PCT/ EP2003/ 013443 -95- Al6 PCT/EP2003/013443

N-[3-[[(2R) - 2- Ami no- 1
- oxo- 3- phenyl propyl ] anmi no] - 5-18 5- br ono- 4- ( pr op- 2-

%@%%%Wémgétﬁ%%r%rgﬂ ?% Ir%IB)yﬁ{emé.n%il %0 ilnl and sodium

rCyda@m@ -Solticr @ anR04mi)Pfop e & hy Mt Vaporatiortwatér §5d al) was

m no benzoate A m xture of

iedthe-repidyeo On neytelisation Wity oehinrigiasid (18) g)precipitate

hRYL s R BREO SR Ok SLAREFRET B sifcn ool
aéxam@ﬂemyl a&étatedmethanol ot dﬁéldQﬁGQﬁlBtdompbcﬂmd @ 90ahG).
e volunme water 1o was added and the precipitate

E\%’I‘M&@é@ EU]F’ ¢12MA}i on. The preci pitate then was

treated with sodi um hydroxi de solution (1 n) and
di chl oronet hane. The organic phase then was washed

4d)t 1 1vBineethytethbiy T¢1 R)E2I[EH[[6MardohieA-rdpea-gnglodypsyrimidin-2-

dryness to give_the title co

viEminoldoli{pyrrelidiey -ylsank pngﬁamlno]phenyl]a)mmgﬁ)-z-oxo 1-
(?’P%%i]'géﬂmféh&ﬂéé’l%a%d{&yl oxy) pyri m di n- 2-yl ] ani no] - 3-

4-[[6IBrbreb-aeplog- Etmmwrmaw Iﬁﬂhﬂﬁo];l& [Z[(QR)SZ-}{J[I(IenyI pr
pyI l]ayl@am no] benzoat e henyl al ani ne (3.

mea&w&@m"aqld -@Xﬁy?dpa?réxlﬂroyygymmfabemplc 9 scid (200

”ﬁ?& SRR PG N s Mrpf oY, SRR 0.7 i) were

refluxed imtaluees (4T Ineth foret. ByH. 'Baearrpyntmlﬁilh{e %0 1260mi)- was added and

Brahae e °X¥)f‘§ﬁra'dﬁts%bgf§ ¥ PP GobUGe the gractonaiture was
Sl \ﬁi?l‘?télﬁg g é&% a9 add %%utehﬁy WaSd Mth saturated

m Xt ure was uently W t oric aci
NaHC Oysolstonraated abd tbmm&oldnylngr(NangOa) aaddevaporation the
Na2SO4) the organic

Bl whb GUbiPI 80 chI ARodkaping b s, e eranes/ethy! acetate)

t%Wl@IG%QQTtI@RJ%;{&H@D’{m 3Rg). at e/d| chl oronet hane) to
yield 5. of the title conpound. ESI-Ms: 624 and

BSBM&A@?&/@\QBBQI(M&&MB PCT/ EP2003/ 013443 -96 16c¢)
5-[[ 5- Bronp- 4- ( prop- 2- ynyl oxy) pyri m di n-2-yl ] am no] - 3-
[[(2R)-2-[[(1,1-

démi[m[t(zkmxumﬁ%-bm -3 3Rl propyansinB L85 -BromoL4 -fpop-2-

benzoi ¢ aci

W'bWWY[r{rﬁldm-aFw}ammmwlwwhpﬂ-cmm“mwpl ] am

iRty
SRR LA schrome-4rRine: 2 YRHeR) PEBISUR-Rlgminol-
\h%]mfrlﬁGylfclarﬂbrgl)]aﬁuﬁbﬂﬁhéhylldrﬁﬁmogQ -GxdM (’ﬁHéh?ln@éthyl)ethyl]

t et rahydr of uran ( hanol (20 m )and sodiu

carbamate (105 mg) and sulfunc acid (0.5 ml; 2 n) were stirred in dloxane (5 mi)
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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hydr oxi de solution (2 n; 20 m) for 48 h. After
evaporation water (50 m) was added to the residue.

w@ooneuseal i sation with hydrochloric acid (1 nPCEHEP2003/013443

precipitate forned. The preci7pitate was subjected to

chr omat ogr aphy on silica gel -/Ghexanes/ et hyl

@A ate/ methanol ) to yield the title compound (450
ng). io ESI-MS: 610 and 612 (M+) 16d)

§YII1m=$I§tdf}[Be[[5}bk9mp(Z -[[3-[(1-pyrrolidinylcarbonyl)

SPERR Y A YO Ra o RropU ey BAiG peist ety ester

] am no] - 2- oxo- 1- (phenyl net hyl ) et hyl ] car bamate 15
5-[[ 5- Brono- 4- (prop-2-ynyl oxy) pyri m di n-2-yl ] am no] - 3-

[T[o(aa)ﬂuﬂerp of N—(B-((4 ((3 ammopropyl)ammo) -5-bromo-2-pyrimidinyl)amino)

h 1- 3- ph I I
PhETY 286 teR0anar 1501 e Ay 5 ROMSRoNy Pule. (mL) was

%@dzé thyl cﬂI’ﬂSIoIdrh%ﬁ?Xﬁ@@‘ rﬁﬁ b%?ﬁ%n%lz/ al'®Pé€ rId%fr(f% jge resulting

in tol uene rroI|
a)ctwas rmme@l wagl stirteel @t x0C efor eth uared! then waddi Istllrfétﬁlat room
t he. reacti on was 20

i? Af t er coal %fi, di |

Pre il oE28oh{ Fredfidie SamwaShat RiB watsr G Boanl). Then the
NS KR PRI 9 T M npty i
§99§0@6tl|§(1~@t6r gavethet tdle cgshgownd £10 ingh gel

(hexanes/ethyl acetate) to yield the title conpound
126 ng). ESI-Ms: 678 and 680 (M+) 25 16e)

[IME (409 Nmﬁmmsoldg)xafﬁprﬁfmoyﬂg@f &y h 8 RObHY-1.48 (m, 4H),

br ono- 4- (

¢rfA sxay?t}&modonm 4H),13. 4%i(re e 3y39 pyr 2bl),i 6i78enh,- B4, 16.85 (m,

gﬁ? ??és 'é'I 'Hr S 4-%@702%@%@029)%‘1% i n- 2-

ylJam no]-5-[[(pyrrolidin-I-yl)carbonyl]am

i no] phenyl ] am no] - 2- oxo-1 30
M%nyl met hyl ) et hyl ] carbamate (105 ng) and sulfuric

3hthésts DI b RE S ISPy P BpVSAmip bRy iminol-2-
pytiniidirnd]aa héﬁy 199"%&.@&9@60%9#“&@6 resul ting

precipitate col ecte filtration yielding the
title conpound (76 ny). V\D 2004/ 048343

03/ 578 580
?% Eﬁaﬁmﬁ of I\?’,\éf‘@4 [( %ZB"J% o&@ ?erw) sri%,m%%ygyggwlpmyapmmo)
phéayl)- hWrmhrrﬁcaﬁ)oxamlde (150 mg, 0.30 mmol) in dichloromethane
hydr oxymet hyI en benzenepr opanam de 17a)
Ifuﬁ Iﬁ&@ ({0 mL, 0.92 mmol) and DMAP (1.4 mg, 0.011 mmol)
7Lt M0 SRR ARRATS i s
phmwr&mdr)d}&nlhwvbg aﬁbedleTﬁe Yesul ﬂn% réﬁdtbh{rﬂlx@ure wassstlrred at
ﬁ [(I& [f% Ij‘? nd a(t prro%%"n teI/nanIargt)IIIt)e pg\IérrrIIghIt nThey reaacrIIorrIomlxture was
I I
E&rIéenIra@édTEWIfuﬁéI?&I(y%%aﬁ(pff’% dnsgr)ﬁﬁ gé]’%etgfr I’fﬁ?fp{%téﬁeq% Plhe title

opyl ] am no] benzoil ¢ acl
¢coBppund (B7mg).r ahydrofuran (2 m) was added et hyl

"H NMR (400 MHz, DMSO): &/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)
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chloroformate (16 pl) at -10C. After stirring for 15
m nutes at OC sodi um borohydride (19 ng) and net hanol

W@ 1006/048333 wer e added and stirring continued 15POWEP2003/013443

ni ght at roomtenperature. After dilution with water
the reaction mxture was ext8@cted with ethyl acetate
and the organic | ayer subsequently washed wth
saturat ed NaHCO3-sol ution and brine. After drying
Ale2SO4) and evaporation the residue was subjected to
chromat ogr aphy on silica gel (hexanes/ethyl acetate)
Synthiasiis of Nef S brorarddiHhytgninaaLsnyiamBe]
and

PEeHY i 3-R¥r['%"<f'rylaﬁunslm‘emﬂlokpx"mr BEArpyxpmide
n-2-yl ] am no]j -

5- (hydr oxynet hyl ) phenyl | benzenepropanam de 1, 1
Tbiawidpehsiohaf W-(3:((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinyl)

R Zo)EggnJ ? p?llr'rgpgihééér%r bmaie! {%l 6) 87 mmos ahgi_l%IlE]AaEa.MmL,
ofanmwnﬁw‘ﬂe %ég Mmg@d AhemA- |§0(§¥Bpg%{ﬂr‘ﬁ?§@2’@.3mmol).

et hyl | Car bamat e and furic aci
mheweswdting solutidn |wasd$tw@dwevegmlglmt endtconoextrated. TheZride residue

After S : bpﬁ%# d'plré;%JgBL(\;”nth\agggegtgﬁﬁlg%t@g to give the title
gbmbbgh@%gam“gql | ected by filtration yielding the title
conpound (10 ng). WO 2004/ 048343 PCT/ EP2003/ 013443

-98- Al18 3-[[5-B rono-4-(pro p-2-ynyl oxy) pyri mid i

Qﬁnzl}\m&@e etk iasist 457, g 24 i, J2m), 1.84 (m, 4H), 3.00 (m,

wﬁlt)hybé Hyr Q%ﬁn (BP®. 21 nst’XG/)sm(f Ayd7 02| 1139117.19 (m,
[(2hydr oXy am noj enzoa e
KD 1y 138- (ami 2td), 5-34 5brb$ ohid), 47 9D (2pH2):; Pl ()b B.41 (8,ntH), 9.71
gﬁ-yﬁ_bam no] benzoate (2 g), glycol al dehyde dinmer (0.7

', "godi um cyanobor ohydri de (0.49 g) and acetic acid
(0.3 M) were stirred in nethanol (100 m) for 24 h.
After evaporation 1o hal fconcentrated NaHCC3-sol ution

4D et hyI acetate were added to the residue. The

SPBiR el Sl ool A AT Sy Al

P?écﬂﬁrﬁl%]%bWHﬂdm@ﬂaﬁhhb%éiﬁjl] -1-p Hrrohdmecarboxamlde

ronet hane/ met hanol )to yield the title conpound
(1.1 g). ESI-MS: 421 and 423 (M) 15 Mp.:179-179.5C

KYdation g N-G-(45( GraminARPRUATDP)- SrRIP o2 P Rg) - 5.
bﬁﬁnoﬂbﬁ@h?l?h%ﬁ%lmda%&@ﬂﬁﬂb%GO'rﬂg 0.20 mmol) and]DMF (5 mL)

brono- 4- (pro ynyl oxy) pyrimd

WS- tsea[teQ vt Bl &Q;ﬂemhy B)Gamnmi] B@m)z@mi @tf(ykbmlﬁanatea(w mg,

B0 el 0. BT D 501238 LAY 105 2 Tren e

cAMB hexnes alasr punﬁe%f berHRY@PEsiAg i svetdrigild/astsiue B#6rd the title
diluted with water and acidified until the product

EPEWONNHABAMA)Fi | trati on and drying yielded the title
compound (340 ny).

"H NMR (400 MHz, DMSO-ds): 8/ppm = 1.02 (t, 3H), 1.74 (m, 2H), 1.82 (m, 4H),
3.30-3.48 (m, 8H), 7.04-7.16 (m, 3H), 7.37 (m, 2H), 7.88 (s, 1H), 8.08 (m, 2H).
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M5: 406 and 408 (M+) 25 18c)
2-[3-(5-Brono-4-prop-2-ynyl oxy-pyri m di n-2-yl am no) - 5-

whyarossnet hyl - phenyl am no] - et hanol To a m xt BEBEP{003/013443

3-[[5- brono-4-(prop-2-ynyl oxy%gyri m di n- 2-yl ] am no] - 5-
[ (2 hydroxyethyl)am no] benzo acid and triethylam ne
B4E pl) in tetrahydrofuran (4 30 m) was added et hyl

chl oroform ate (37 pl) at -10C. After stirring for 15

synthesis af [3d{Ssbromorriidelty-gyircdidinyglcaghonyiamin diphehnyl]

. ). were.added.and stjrri confi.nued. over ni ght
atiBol i i midlorapy icasbamethioi, Sasd Srothybester
reaction mxture was extracted with ethyl acetate and
the organic | ayer WO 2004/ 048343 PCT/ EP2003/ 013443

A%)|l#ij:_ms@fdﬂé?ﬂ((%((Miﬂdpmwh)agac')ﬂw-ﬁlbgdnbléﬂﬂﬁm?_itﬁhyl{a'r:ﬁiﬁo)
. ALt ryrn anad evaporati on e
P HireltpRatbiokamie (iB0Eh oS ABnGTeR). DMK cd-ganL) and

dhgm@m%ﬁr%g m%ggﬁgﬁ%e%%gy\}(@h ;ﬂntlé\e(g?gHL‘? LOEMRMBE 4 eq.) and

e
é%%ewgg )ﬁn@at@d dopiise Mth-4 $¢latibry lofiethnd chiorathiofbiraten@liphg, 0.33
Ol 3R RS dEyPTamethAns. 1 ki Ths Fsoiina mvitutemes stired at

A. f9 80 rhindet Térethy teaction mixture was diluted with di
2, 4-di chl or opyri m di ne-5-car boxyl at e Tg gVIprelgggr%rgethane (30

) washad (witowptest(32 20dnthhod seycentratede - Bhe arimptoduct was

N S e -

titdacompoundXtl 92 engyas al l owed to come to room
tenperature and stirred for 2h. After evaporation the

resi due was chromat ographed on silica gel 15

CONIR RASTRI 2 TUSON ) RPEG! A8t Sty 59 o dpph o2 (m. 4,

2.7400q( @H)68.13 (m, 21)3.35.(l. 4Hy, 3latm, 2H), 6(80 (1L 1H), 6.94 (d,

)
ﬁf/e?t-% (et 3.23n(do D)4 7[863(S; [1HDNEBA (rat RdXyS.d3r(hoth), 19.06 (s,
ﬂxq"no] 20 propyl]am no] pyri m di ne-5-carboxyl ate To a
sol uti on of 1-nethylethyl
2, 4-di chl oropyri m di ne-5-car boxyl ate (4.7 g) and
%}‘ yl dii sopropylamne (3.4 m) in acetonitrile (250
phenyl net hyl [3- am nopropyl]carbamate (4.2 g) was

SpiesE of R RIS RS S8} MBrof ol Sbromo.2.
pyripidiayl]aminolphehylletipyvolithae €dvboxansideaphed on

silica gel (dichloronethane/isopropanol) to vyield the
title conpound (5.9 g). ESI-Ms: 407 and 409 (M+) 19c)

%?I%&[{/(’sﬂ1%%6&%!&1@1%3({”&?%%5%%3}@Lﬂf%]n'ed'a[o[x?’de[ N8 %Qgpl)éped by
agghing ropigrasulfariybrispoyianate (G psg, nd.48 nembolc ar.poxy ) abea 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-

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



10

IS5

20

25

30

1- Met hyl et hyl 2-chl oro-4-[[3-[[ (phenyl nmet hoxy) car bonyl ]

am no] propyl] am no] pyri m di ne-5-carboxylate (3 Q)
w@ea4B483u3 roaniline (1 g) were added to a m XPCI/EPID3/013443

di oxane (150 m) and hydrochloric acid in dioxane (4

n; 25 m). After WD 2004/ 048333 PCT/ EP2003/ 013443

0 b AP L B, PSSR AT g e e
tompeund(3Owrg). preci pitated and was isol ated by

filtration (3.5 g). ESI-MS: 509 (M+) 5 19d)
Phenyl net hyl

R DM T Byt e LTl 2 T &k, oy 292 (m.

2H)B8€t(hyl4¢1)h§il45 (m, 2H), 6.48 (s, 2H), 7.04 (d, 1H), 7.14 (t, 1H), 7.21 (d,

3-nit h 4-1[3- henyl met h
20 031 R0 6By 211k ol pyr {0 ne- 5. car boxyl at e

(1.7 g) in tetrahydrofuran io (100 m) Li AlH4 (410 ny)
was added in portions at OC. After 6h at OC the
Ae&ction was quenched by addition of saturated
amoni um chl orjde solution. Ethyl acetate was added
Hrig-aminophenyli-urea {R%kd. After evaporation of the
filtrate the residue was partitioned between water
and di chl oronet hane. The organic |ayer was washed
Arrirhobiai was mblﬁeld (@2 8GYlutidn Iof e3-adrophenglsyoyanbted(1.5 g, 9.1
5 qEromato hy o{r the residue on silica gel
If%"rE?rPe t@ﬁrre h&a6RFYOR, MKyER W'f'ish&h%ﬂ pgcentrated and the

ik ?Lf?’g e ) L PP S T by M-

nizroppenyl)-urea (1.35g, 7.5 mmol)

é‘ng?lg éﬁ &Q/ﬂ\e‘?%ﬁ%}?m Nl RV g’n@f(yﬁhe‘%y amoﬁby%ﬁcrjorgé ano l240 mL)

Lv%s[tfe%é@mﬂho?@%qf ehlzad ngf'anﬂ‘ hddeRPu STE()%)Sgor 2 h. The

nojpyrimid in-4-y pr opyl caramae

myture hwas ahen 1flltehede1tm;bLJgh hoeljteli ard hgdrmidninaéed 100 affgld N-(3-
and 1H-|rr}dazoI§§1704rg stirred at room
ARHRRANGNYDHTEA4O2S MAS-2MMREli ti on of ice water the

m xture was extracted 25 with ethyl acetate. The

rgani c | ayer was washed with water, brine, dried
? OOfMHtZeDM;S@hcﬁlamp’eﬂaQCb@ 2H)1 ﬁlﬁﬁa@ @hl)p6.08Hdm, J =8

[—i gﬁxgcj sl AL B ef(l-i}& ol i'{,f‘i;e f6'is 1)l 6B AILE Y2, 1),
hyl [3-[[2-[(3-am nophenyl )am no]-5-[[[(1, 1-di
met hyI et hyl)
di met hyl si |l yl ] oxy] net hyl ] pyri m di n-4-yl]am no] propyl]c
rbamat e Phenyl et hyl
-[[5-[[[(1, 1-di net hyl et hyl ) di met hyl si | yl ] oxy] met hyl ]

(FahliRophenyl)-2- (4-morpholmyl)-carbam|c acid ethyl ester
ni t rophenyl Yam no] pyri m di n-4-yl ] am no] propyl ] car bamat

e (244 ng), dissolved in WD 2004/ 048343
R TN I

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)
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).
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concentrated ammoni a solution (25% 1.25 nm) and water
(5 mM). After refluxing for 3 h the m xture was

wo domassas and the filter cake washed wi th et hyPCT/EP2003/013443

acetate. The filtrate was washed with water and
brine, dried (Na2SO4), filter®¥ and 5 evaporated to

, ; . " 0 ,
VSR OGOV IO SRS (002 SR 50 (m. 20
3IFG) (Mhay 15085 (yls, 1H), 7.43 (t, 1H), 7.87 (m, 2H), 8.20 (m, 1H?1
[3-T[5-[[[(1, 1-di met hyl et hyl ) di nmet hyl si |yl ] oxy] net hyl ]

-2

. | Lam | . i di
6b) -4 b a2 e hnool BT AREBIgMY LT hRI R
Atsitioned R 4-tridrphdinky ()33 it spriehgncatarhieAcidelhyl éétellfOﬁ g, 1.7
di met hyl et hyl ) di net hyl si |yl Joxy] met hyl ] pyri m di n-4-yl]
aymelb ppe gpsiheest tihiile wa trsateg) with 1086 tRsHCt (160emgpand placed

IhdsreHpep! PATYBHSLF, (HRe ooy BB b0 Spughicotte anc
corgetratechtonaifford thelitk compdbnd 2320 miggr e added and the

precipitated title conmpound isolated by filtration
158 ngy). ESI-Ms: 608 (M) 19h) Phenyl net hyl

(
[5k$Nzl\gﬁ'(hbémhrh&,eébﬁlaa}%)bﬁméri’%%l AR N2 BBNAMIH 235Xt s, 2H),

3 Agdiruxahietdhd my 2HY 6i38-(4, yYIH)a6i58{my OHY, §.681(bASELIS), 6.94 (br

?Qﬁﬁ/k@ﬁ% Hé)% % g: [[[ (1, 1-di met hyl et hyl )di methyl si |yl

[[ (et hyl am no) car bonyl ] am no] phenyl ] am no] pyri m di n- 4-
yl ] am no] propyl ] carbanmate (145 ng) were stirred in a
Aixkture of ethanol (10 m) and hydrochloric acid (4

; m) for h at roomtenperature. Then 25
ﬂ'&?%ﬂﬂi@n‘?’aﬁka’mwgmﬁq'ﬁﬂeand ethyl acetate
wer e added. The organi ¢ phase was washed with water
and brine, dried (Na2SO4), filtered and evaporated to

YaI[(@-nitwphenyaniinpjoarbonyilfdminpacdtic! adi®méfgl edter VWO
004/ 048343 PCI/ EP2003/ 013443 -102- 20A
Q AssyspeRsioRRiss-pitopBanyliseryaeRter (1A 9. 81 mahians glysine methyl

S POt Y FXEURE S BRRe 250 m) was
dddéd tristimilamirg (180mQ) 72aamdl,stERlaqedl.j at 0O, dineeresBfflg solution
m% and cooled to OC. Trifluoroacetic acid anhydride

va$ strrag pt ypem deneeraluwgveraiohb & henesulting wiagk beowrs solution was

r wer niabt - di S .
SHCEARFISH PP Hitlefod S50 o, BB, PLIGH IRElP Syspgnsion. e
mpehsioon?ls ﬁl:]ﬂmﬂeamdehb)ﬁltela@m‘eawt g a% Wa@gwh\&tlh wdteeand air-dried to
ar .Jo phase was seperated, dried over magnesi um .
@m??ﬁ&i—ngmh@ﬁiﬁ%ramiwb apunRAcSlc anid prela psleaudd 9) in
entitrkexsdigl | i zed fromdiisopropyl ether to yield 82

g (97 %9 “of
2,2,2-Trifluoro-N(4-nitro-phenyl)-acetanm de which was

A RRAR ' ol W7z, BMSE): Rpm <36, Sty 3% & 215 857 ¢, 1h),
7.52 (t, 1H), 7.68 (dd, 1H), 7.76 (dd, 1H), 8.51 (s, 1H), 9.38 (br s, 1H).
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1s 20b) 2,2,2-TrifluoroN-(4-am no-phenyl)-acetam de
2,2,2-Trifluoro-N-(4-nitro-phenyl)-acetam de (30 Q)

wom4disssol ved in ethyl acetate (500 nml) and RO/EP2003/013443

(10% 3 g) was added. After hydrogenation (1 bar,
roomtenperature) for 3 h th@4catal yst was filtered

f.f t h t d d d d
AeBifistomheal 2dmiashfRRIonE., ot al | 1 zed from 20
/Q“slu%géﬁgah’ | fe[‘{['('S’—hlth,P.)I'ﬁéh?')é’m%]&rﬂor(ﬂ]g%méﬁcetlc acgd methyl ester

TrifluoroN-(4-am no- yl')- "acet am de.
(@(&',g 20¢npmol) in 6N aqueous hydrochlonde solution (40 mL) and acetone (20

|
RS S A0 Tl R R Thes dadulting s, 3vds Rbbled and
conBERIBREd: [I'ﬁe(réshhuh@‘y@ﬂé@ish%bénﬁbﬁwm Ifted -ty %?flter cake

pyri m di ne g, Bar ed according to procedure
WRss Waished [wi atere(é troh), taguieeusg 50dwim) bicarbonate solution (50 mL),

Afptats b Aaehe e BHIBBITRY 9 10 ) were

added and the reaction m xture was heated under refl ux
overnight. The reaction was cooled to room

tHEhHET Q0 Mbz PNMBEE-ge)cbinpm at"eo%% ZHI), tVef St Ahl. B9 (dd, 1H),

%Q??E&%ﬂ@tr @}0,54)( B E 3 yl) -
et hyl am no] - pyrl m di n- 2-yl am no} - phenyl ) -trifluoro
acet am de: 7. g| &90 %. ESI- MS: 471. WD 2004/ 048343
Mﬁ*@ﬁéwmm@mk JA-irpiiazgliflinedione

0 g ol.- [) -
thy fffé&@“rquﬁﬁg{wéﬂt}eﬁnﬁ dé’ﬂ‘?m%dazbﬁd (&dtohd" BR%°L; %o/ \dimBl) and
rivethénbb ¢ B0omL) Wa{sthcéﬁlevn‘trdalGW P&/ (9. G)Eg)haﬂdima@édi umdér H, (40
m_di n-2-yl am no} - trifluoro acetam de

RfW01%8)2 Was Tafes@athsdwaﬁ ﬂmz fitetedrihyough celiteran cpncesntrated to
SR Bl &émgl) ?@K%@QOH (455 ng) was added in one
m t enpe

por tion at ro ture. The reaction mxture was
stirred at roomtenperature for two days, the solvent

i ERUR Vb Mz . BRAS i Sparmam - Geer SHch 231 Bice 2. 6.39 (@
Yy I £7 {yyh C%atc@d?.ﬁz)d? 06RE 1£9MB 11998, so’m?n' c layers

were conbin d an over gnesi'um sul fate. After
1o evaporation of the solvent one obtains 350 ng of

- (4- Ami no- phenyl ) - 5-

ono- N4-[ 2- (3Hi m dazol -4-yl)-ethyl]-pyrindine-2,4-d

D—??’Z é\n{éﬁgﬁg@ﬂyﬁéﬁ?ggf?erﬁx -1 éPhﬁnylmethtyHerw-ca bam|c acid
mtaibutyles;éram no} - phenyl ) - 3- cycl opropyl -t hi our ea 1s

Cycl opropyl am ne (0.275 nmole) was dissolved in THE
(2 M) and thiocarbonyl diimdazole (0.28 mvle) was

RAGGion E { gaﬁ{én?[éﬁ’é%?arﬁfr{er (£8 gt 10°RMol STREA J'Tdhd N-tert-

overni g t
mlﬁe(ybaﬁmm-q;bbeww-aﬁmn drydroNgsiceififtide néstez gl 84g, 5 mmol, 1

[).-ethyl]-pyrjmdi 2,4-di.am ne (0.26 e) was |

it m gobicBlfile 1490 M e Sirad ve it RS Fadction midure was
i on S ove(ni g nov ak: :

ézdc?)ﬁte Efg@?& ver??@sun?qrmr%gducg pr gg@lﬁbgtag h?r udgé'd)zf) Hsing
gichiduornethvasefmethiinebtobgffort Iths title sbmpouinddiet ggr aphy
(di chl oronethane : MeOH 9 :1) to yield 12.5 ng of
'H NMR (400 MHz, CDCls): &/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).
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1- (4-{5-Bronp-4-[2-(3H i m dazol - 4-yl) - et hyl am no] - pyri
m di n- 2-yl am no} - phenyl ) - 3-cycl opropyl -t hi our ea.

WESl4WE343174. WO 2004/ 048343 PCT/ EP2003/ 013443PCTF/EPW03/013443

Schene 21 NO2 NO2 NH, NH, OyNH OyNH CF3 CF3 21la 21b
d |/ S®@Me N-N N H/lNo$$-H | Hi ~ O/ sole
Br 1 b N~/NH2HO~NOIHCF3 ~NO023b N / O
HN HHN~NNHN\ Br N HH23 NNNHHH If // Br
A9d/ NHBr 21c  \ HNfy\\ ONHH N \ N/ Ny NN/

gl I HHHN Br.\ 22 HW{\ NLN_ N N
bromo- -chIoro-N-[2 -(4-thiazolyl)ethyl]-4-pyrimidinamine

Lithium Aluminum hydride (95%) (1.1 g, 27.5 mmol) was suspended in dry THF
(20 mL) and cooled with an ice-water bath. A solution of 1,3-thiazol-4-acetonitrile
(1.0 g, 8.06 mmol) in THF (10 mL) was added dropwise. The resulting mixture
was stirred at room temperature overnight. To the reaction mixture was added
water (1 mL), 15% NaOH (1 mL) followed by water (3 mL). The precipitate
inorganic solid was filtered, then washed with ethyl acetate (100 mL). The
combined organic phase was dried (Na,SO,4) and concentrate in vacuo to afford
4-thiazoleethanamine as a brown oil (400 mg, 3.12 mmol). The oil (400 mg, 3.12
mmol) was dissolved in CH3CN (10 mL), treated with Et;N (0.7 mL, 97.5 mmol)
and cooled with an ice-water bath. 5-Bromo-2,4-dichloropyrimidine (800 mg, 3.51
mmol) was then added. The resulting mixture was stirred at room temperature
overnight. The mixture was dried in vacuo, then purified by chromatograpy (SiO5)

using hexane/ethyl acetate to afford the titted compound (110 mg)

'H NMR (400 MHz, CDCI3): 8/ppm = 3.13 (t, 2H), 3.86 (m, 2H), 6.74(t, 1H),
7.11(s, 1H), 8.12(s, 1H), 8.83(s, 1H)

A10
[3-(2-thiazolylamino)propyl]-carbamic acid 1,1-dimethylethyl ester

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
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).
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/[ lr ~HH HHBr Br 21A 21 WO 2004/ 048343

PCT/ EP2003/ 013443 -105- Schene 22 HO ~ \ O\ | Hz
wodd4duBroOpi nyl Jl, derivative [/ N prepar edPCTIEP2003/013443
/|~ analogy to Br Br 21d 27 OHH ,~ 1/ " HHYn HN

\ O HNHNSN HNBr Br H&8- 26 25 24 5 The

TRAMELRD MEETENIRCIAE AR 1) 2o DA B 2288 (m. 21,

f@gﬁpz&;l%%.gi%dﬂﬂ-l),ﬁl&ﬁ. ¢, AL 6.98 (d, 1H), 7.46 (t, 1H)

1- (4-{5- Brono- 4- [ 2- (3H 1 i dazol - 4-yl ) - et hyl ani no] - pyr i

m di n- 2-yl am no}- phenyl)-3-cycl opropyl -thiourea 5

é,}ﬁ) 2,2,2-TrifluoroN-(4-nitro-phenyl)-acetam de
-Nitroaniline (50 g) was dissolved in pyridine (500

Ni3- 6M-8J[3-6x83-(prbp jifardiric]-2nhydri de
(gg.[gﬂl%r) mﬁq%ddedgsfpomug%%agﬁ&dyglO\A(/Sejd to stir
pyrimidinyi]lamisolnhenylbd yrrofidinecatboyamidene was
distilled off under reduced pressure and the solid
partitioned between ethyl acetate and water. The

PAHNY5%bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyl]amino]-4-
pyrimidinyl]-B-alanine

To a solution of 5-bromo-2,4-dichloropyrimidine (1.0 g, 4.4 mmol, 1 equiv.) in
acetonitrile (10 mL) at 0°C was added triethylamine (0.672 mL, 4.8 mmol, 1.1
equiv.) and H-beta-Ala-OtBu HCI (0.8 g, 4.4 mmol, 1 equiv.). After removing the
cooling bath the reaction mixture was stirred at room temperature overnight. 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 N-(5-bromo-

2-chloro-4-pyrimidinyl)-B-alanine 1,1-dimethylethyl ester (0.52 g).

To a solution of N-(5-bromo-2-chloro-4-pyrimidinyl)-0-alanine 1,1-dimethylethyl
ester (348 mg, 1.2 mmol, 1 equiv.) in acetonitrile (10 mL) was added water (1.0
mL), 4.0M HClI in dioxane (1.0 mL) and N-(3-aminophenyl)-1-
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).

"H NMR (400 MHz, DMSO): 8/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)
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lo phase was seperated, dried over magnesi um sul fate
and the solvent was renpved. The crude product was

wo ewnpst3ad | i zed from dii sopropyl ether to yi el BCBRP20g3/013443

(97 %9 of 2,2,2-Trifluoro-N(4-nitro-phenyl)-acetan de
which was directly used with8@t purification in the

REK) NS 5b7rém%1-4? -0X0- :

2, 2? I%QIIT” uor oN- lls g)r(non:‘so(p 588?4'a|"3'"°l%'t°£%']8m'"°] -2-pyrimidiny|]

2nﬁnﬁ]ﬂheﬁvlhmwfbl(dinecamahﬁayI) acetani de (30 g)

s di sol vagé;g Eﬁ’ acetate (500 m) and Pd/C

o% 0-2flk3dK 1 ﬁymal@b@ﬂ@@rb@nylzqmmﬂphenyllammo]~4-
gﬁm&.wﬁfa?}éuqu ) 269r @dué Prﬁn8 yflf(é’t?mw@tseéa%%d O-(7-aza-

e SO ven reane Fedu

beszattiazol- TFpp-No NI ﬂetndmethy%emum‘ rb@taﬂhbrom@sbﬁét@ 2943 mg,
géjsg{)ropl ether to yield 20.6 &ﬁ
F SAGN: ) Al fﬁaylsﬂtwam'ﬁe 8. @64 EBMOMVE. 9 equiv.))

395 E @I&Bﬁrwg\rcreo (34? T% (2 §4 m%old ai'z% Fqﬂlv))l The r%sqltlnrﬁ Wé)]turﬁy‘?’?s stirred
at donmthmaenatmr}e fqrh20miin. - Purifidation ob)adeﬁ’latm cigrodfatography using

i m dazol et hyl am no- 2-chl oro
§%°mq3?ﬁét?5éav Mﬁ%@mwépf@ )io procedure 1 b)
was di ssolved in acetonitrile (100m),
2,2,2-TrifluoroN (4-am no-phenyl)-acetanide (3.37 g)

an NMRs(@00t Mbiz, &‘MSQI-de)nﬁldexar(bSQ 4t,19H)10.07 m, 2H),€1.54 (t, 4H),

20t 20 290 A, Aol AR S B G0 (6 11 6.85 ¢, 1),

VOES, AHY 7 681¢s t 19), T 66 iplﬂ-ﬂt e? 9/’13(55 FH) &7 68l @B 8.39 (¢, 1H),

washed with acetonitrile. Yiel
A0 (13-(651H) onp- 4- [ 2- (3Hi mdazol 4 yl)-
et hyl am no] - pyri m di n- 2-yl am no} - phenyl )-trifluoro
acetamde: 7.6 g (90 %9. ESI- MsS: 471. WD 2004/048343
R@I/ EP2003/ 013443 -107 21 d)

(4- Am no- phenyl ) - 5- brono- N4- [ 2- (3H-i mi dazol -4-yl)-e
NI'(y'!‘I'(]4 (ﬁ?ﬁmmm'euwl)melﬂwﬂanuno) 5-bromo-2-pyrimidinyl)

AR AT rtiingeptboriimiadzk 828 RERRELSY o
nmol e) was di ssolved in THE (10 m), MeOH (10 M) 5
and water (5 and Li OH (455 ng) was added in one

‘Ndﬁt((%hrcamﬂo@ -nitrepbeay|\methylTareinog2epyiriomidimyaniro)pleenyl)-1-

Pl BlodEte J2BAM R dLSamtion Has, d¥Soed (gemetnand! (5 mL)
ahd ety edetdle (85 tmL) aﬁéﬁ ﬁhﬁl)adlﬂbr‘i’éﬁst 8hyanfle G(X‘oga%tzﬁﬁ mmol) was

W th ethyl acetate e conbi ned” organi
- cldifbr qw&ilrwr@mweewag\r@ateﬂmwlmos LZHraTbe nééd:tmn mixture

\ﬂ\ra ?ﬁ&%mrvﬁ H 8@@%%@% (SI?)'()\fﬁE)t P wWIBhEY Uit NEbITT (60 mL) and
triren(8ONdL) 2TH 8 Hbrganid ptise Avad Hried vkl NaySO]1 tHeteeohcénftated in

i am ne VS:
RQUR- to gl Bf%mfzuﬂe[dchreppwm; @88dNgU- y1 ) - et hyl ami no] - pyr i
m di n-2-yl am no}- phenyl)-3-cycl opropyl -thiourea 15
C,ycl opropyl am ne (0.275 mmol e) was dissolved in THE

Tt NMR (ﬁﬁa Wi 20 DS OngY): Gfbpnﬂzdazm em( Qll-%ts ml(mz 4MHS 4.47 (d,
Zio) Giﬂ% De2li5oE 550, 5, 844 [ 285, 638 00 T 5K, 750 (@, 1H),
N84 (-4 PoronReRM)) 7. 92R5 o1y, Mot ¢, (Bl b0z ahy 4-
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yl')-ethyl]-pyrimdine-2,4-dianm ne (0.26 mmol e) was
added as a solution in THE (3 m) and DMF (1 nl) and

WO bw4eszal i on was stirred overnight. After renpuvBEPN3/013443

20 the solvents under reduced pressure the crude
product was purified by flas38raster chromatography
é(ii chl oronmethane : MeOH 9 :1) to yield 12.5 ng of
-{’4-{5- Brono- 4-[ 2- (3H i mi dazol - 4-yl) - et hyl am no] - pyri
NUGLS-Brohdi 1[8-[(BRATHYImeth Fly SmAR6 IpRY by | BN R2-
Esllq-qg/s: 474, ‘3?53(\21 A 9 o e byl] F

pygimidihyHaminolpenyiB1tpyrdalidined¢aybdxamide anmi no] - pyri m
i di n-2-yl am no}- phenyl)-3-cycl opropyl -urea

Cycl opropyl am ne (0.275 nmole) was dissolved in THE
fa ar%amwmopﬁr(eqwk 3- é’aﬁmm@ﬂmm) 6 brdfaPRlyBmidiRg)

ded. Thereactlon was at room tenpérature
avmq)pgamylhmfpyrrohdmecarboxamlde (1 0g,1.97 mmol) in THF (30 mL) was

fged: oepRRR e Bhigg, diste 19 o Mool 08 equv)
P 7 1 P20 s

G88 mwo. 3RMMme34H pqqrwap.irogsg@m@mgsnmqreafvgs istirred overnight at

RER erPBb el ooV Bl ool A5 HERSHYBY sl T sodium

bili;aﬂ{m‘mé QIB%I Qggplmﬂoggggémrdc@bcﬁ Wigr efrsl heeeate (3VRAD L), The
@azcgog ﬁlﬁ@w% fqnq(eglira,ﬁqa@g&\mfmnyn)b_y HPLC chromatography using

SIS I QLRSI ) - vl oor o

5- Br ono- N2- (4- but yl am no phenyl ) -

N MR A0 BHE TS oML slpm 2 181 (¢, 2H), 1.87 (t 4H), 2.88 (m, 2H),
hy|ﬁil A7, ReanRIIL), agi@ TR ARk L™ A28 Y r e, 1h)

imd
pIO92par aabl) &201(sli 1), B (o det)u8.6221) 1HKa 8.8 @leemlo 48 (s, 1H)
MeOH (10 ml), butanal (0.261 m, 2.9 mmole) was added
at roomtenperature -and the reaction m xture was
prred at roomtenperature for 20 mnutes. Sodium
anobor ohydride (266 ng, 3.6 mmpl e) was added and the

N -tammol5(mﬂudrbmemhyl)phenylﬁ)di-btomoonﬁ-(mwmduml-4-
*\‘ernl ght. After. extraction with ethylacetat

wetvhotdrRyrypidinediaming and ¢ Mbi-Hadbromard- «21(3yépydazol4-
méﬁlg %ﬁnsgﬁ\%g{ ) anw)%ﬁ%*\g rlﬁﬁ’ *‘89‘[)’(5)3“5?% never

I um s evapo he Cr uct

uﬂ&mmﬂdém&lb by fl ashrraster chrorrat ogr aphy
(di chl oronet hane : MeCH 95:5) to provide
5- Brono- N2- (4- but yl am no- phenyl) 2o

ﬁs%%#égéhéé@ %@?hﬂé‘ﬁb%@ﬁjﬂ% B-¥mid8EnREné (108 W4T 618 mmol,
IN2(dqyit) Br amatomtillé (BHAL ihydmgjendehibnides (M QMM diokamy,rd.15 mL.
BamioD. el e mbhyes Sce Sbisen arehiro-hg2-(1H-imidazol4-
yl)ethyl]-4 pyrimidine (150 mg, 0.5 mmol, 1 equiv.). The resulting mixture was
refluxed overnight. The resulting white suspension was cooled to room
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-
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23a) 4- Met hyl sul fanyl - 3-nitro-benzoic acid

4- Chl oro-3-nitrobenzoic acid (10 g) were suspended in
we@tdvana34Y 50 m ) and water (50 nml) and sodi UNPCT/EP2003/013443

bi carbonate (4.16 g) was added in portions. The

reactlon m xture was heated8& reflux for 5 mnutes

DR ot BT AR SR D R RN Ml i dagice 22

rﬁ grther 3 hours and then cool ed to anbient
tenperature. The precipitate was coll ected by
filtration to provide 4-Mthyl sul fanyl-3-nitro-benzoic

FeeshindrodHaReme Y nerdl) 3 orht R A M nigazor-+-

yfl h;wz ppyrimidiiediandine: tmeNMRI (4ooi MBIZSDMJSCFHG‘?CWBHE 2.96

nitro-benzoic acid

23% 4- Met hanesul f on

@i ?-ldhﬁ 25 (a1 IO TL0h fol t i 2 (br tg1H), %94 1d, 2H), 8.06
I th I 25 m d | ed

AN TRA sy 2 1)t cod

was added portl onW| se at t he sane terrperature The
reacti on m xture was owed to stir overnig at

%(@nbrqremfe((at(dHe'mnﬁ’@tznkrﬂdfl)&kaxl)aw)e%-nymuewmyl)ammO) -5-
T 1ya h
S haB R SRR YRl WSl i puiso-ao

alapmumzm [45,03Hy €2.97 N, fmn)esyes qrwlelr r7l 18 Qs b¢H)t07 82 (m, 1H),

idin 89% ield iﬁ
g ds Barotd & w%&m (P4 G136 51 TG don H), 599 (5. TH),
gyTTb’éllﬁ] ﬁi) ghgezn 1rr13t3ﬁ ﬁe1smfonyl 3-nitro-benzam de

15 4- Met hanesulfonyl 3-nitro-benzoic acid (72 ny,
0. 29mmol e) was dissolved in DVA (3 nl) and thionyl
'%Tﬁ oride (0.29 mmvpl e) was added at anbi ent

(hRWL? [meg (ggieﬁiq)% ?ﬁm\f\@ac’zdclfdIH'ﬁghQWI]émmo]A-
;iyrnﬁmmlﬁﬂé&rﬁcﬂlﬁropyqazzekom;-mnhz@ﬁdlmb]caﬂydxdmtuwema 44R)-N-[3-

iam ne (100 ny mmol e, ared accordi ng

[ 96%'@&%‘[[3152 mom@eﬂ(%moﬂpme wéluazpbdmyébazbonyl] 1-

i aPSibIuBbEhy B BHRGRA ryr fibichy SRR SRy iz ro-4-

thmﬁmmﬁeﬁm@abﬁ"uayers were dried over magnesi um
sulfate and the solvent was renoved under reduced

pressure. The crude product was purified by

'If'd ash ster s%ﬂft%'ﬁat ogr&phy o3 [§ I[[ [@a&ﬂop&gpﬁ)ra%’ihg]% %Zomo-Z-
dﬁmﬁdﬂ|ﬁvl|!ar\4mb]br(e3w42n4-dﬁid9kolﬁ1ryédlom Mldedgerplchivtidensdlt (6.9 g,

in-2-ylamn phen
Te? HaW@Bqu)%%Qﬂ-t%a?@l&lwazame 0% (Bfosygena)mmol 1.2 equiv.)

ﬁ ( &@g’ &%pro;@le?tﬁylaml nyl a Onrgl'byr?7m4d| H"E°y| am no)qul)jhv) in
danmyetliy{foanMIUec (15@imiLbuwyd akiety GO7- azabenzotnazol 1-yI)-N,N,N' N -

4- Am no- pheny If? 5- br ono- N4- rop lny yr| m di ne-
tgtramétfaﬂﬁrﬁ@uvohg&a uﬁmhoqsmtfa( 8 g.nl ahanwgy 13 equiv.) at 0 °C.

ﬁ@?&%ﬁktﬁsg&htl&?e ?qP IQJhoP._' rﬁég @?{% ?BJI 34\§|?r58y$vemlght
Theolreactiver %Iﬂ@ﬁ@dlvas concentrated under reduced pressure to remove
dimethylformamide. The crude residue was ftriturated 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-
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WO 2004/ 048343 PCT/ EP2003/ 013443 -110 at room
tenperature and the reaction was stirred at this

WO eovpessatzire until the starting material di sapEERP®A3/013443

(TLC, 3h). The reaction was poured into water and
[ 4- (5- Br onp- 4- prop- 2- ynyl am #0-pyri m di n- 2- yl am no) - ph

Y oot o R ol o BB B g vt
thiaolidineSalbéxafmide (118-g}- aﬂTcDPtFE) N13H[[3H6 romor3-{[BHR di-dioXo-B-[[(4R)-
| am no) - phenyl ] - thiourea

RipxpA- ?mmdm eRrPpoy}- Eﬂ@rﬁaznhdlpvlbﬁleztyuwm%ﬁn ni di ne-

. | ogy
oy TR PRI ol Rdne BHEBR e (P2 B9 15
and allyl isothiocyanate (1 n1) was added at room
tenperature. The reaction _m xture was heated under

Ndprils-bremas2tbin2 5-dipgosbinidazoligimirhemdlaminoddnced

§§ﬁﬁﬁd n?&]%?liin&p&opa/nlﬂ fxp?r'%'éh zfd')ql'nerﬁar{goéﬁplgne Hi H_ EIMR (400
wmylwennﬂs)pwmh] t1h7’o(meal-|/)a3 (v y(mt; aIH); 3e3$ {rhomH), 3.42 (m,
acetone / ethyl acetate xanes.

S5 ST (b i) At (& 3H) 423 (5 598 @ G170 1, 1h), 759 (@,
beih 7 72 (6 90 FBRUBP S 21458 38\ 21, 2SS 10 6YE @OH), 9.99

(k2-s( 4HAM no- phenyl ) - 5- br ono- N4- pr op- 2- ynyl - pyri m di ne-
4-diamne (100 ng, 0.3 mmole, prepared in anal ogy
to procedure 21) was dissolved in acetonitrile (10

d
(RIS BroqiordJUARRs Rioko 3 AR rech Bagblfffiicarbony -
ﬂefﬂ|dazdlcdm5vl]bbenyl]anﬂnb]qﬂpwunkhdyl]amum@]propyl] 2-oxo-4-

ture and stirr oV rn| ht. The solid wa
$h'3§ idnegarbexamige: eﬁ? Yz, oMHR-de): pélenmde 1.64 (m,

S e Rt F PRdr ﬂ*ﬁﬂ%@“ AP TG 6 25 12 0,

23;&46 04834 3HPCT 3ER2008), cnsaw 1H), 11.69AR71H),\:08y(5 - 1H), 8.18 (s,

1t (s 26 il oA 1 3 5niors. 1)

pyr|n1d|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-diamne (100 ng, 0.3 nmmole, prepared in analogy to
procedure 21) was dissolved in acetonitrile (10 m)
and triethylamne (1 m) and

1- Met hyl - 1Hi m dazol e-4-sul fonyl chloride (120 ng,

0. 66 mol e) was added at roomtenperature. The
reaction mxture was stirred under reflux for 5
hours, the solvent was renoved under reduced io
pressure and the crude product was purified by col um
chromat ography on silica gel (ethyl acetate : hexanes
1: 1). Yield 41 ng of 1-Methyl-1 Him dazol e-
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4-sul fonic acid
[ 4- (5-brono-4-prop-2-ynyl am no- pyri m di n-2-yl am no) - ph

we@eyokj483asri de. ESI - MS: 463. 15 WO 2004/ 048343 PCT/EP2003/013443

PCT/ EP2003/ 013443 -112 The fol |l owi ng exanpl es were
prepared in anal ogy to the ce®pounds descri bed above.
Eéﬁgﬁlle" tructure ESI-MS Mol -Weight 28NH HN~ ~ 336

'Y ~M\\ FF29 OH/I~ 311 NNOH r Br 30 Ha
~349 HIN-N ""N 3100377 | C MNNLN Br 32 4 0

367 / INS N \~MNH1?- o0--\ Br ~3%%0 N
A A HOBt/ EDC RS
NN 0 A
| . A HCI/MeOH o . DMF
VX'RZ - HO” RS ~— HN
R1 NH N™ N =

2 |
Lo (L m

R1

Where R', R? and R® are as described in the claims.

Scheme 17
H (RS
NH, N RS N._R5
A ~
ey £ )
HN NaBH,CN / THF HN
/I\ * Ox RS ’ )\ * HN
NN NTSN A

a{
Z

' R2
ka,Rz X" k')\x,Rz
R1

Where R', R? and R® are as described in the claims.

Scheme 18
Cl CO,H OH
N)\N COR 1 Her s meoH A@ NaBH A;d»
. H a
l\')\x/Rz + A‘Q 2. Nao '-j\l\ + CICO,Et ——_4__> HN
R1 NH NN *\N

? ' R2 N
KKj\x’ %X,Rz

R1

Where R is C1-C4 Alkyl and R', R? and R’ are as described in the claims.



367 HINN\N Y-, Br WD 2004/048343

PCT/ EP2003/ 013443 -113- 34 OM 349 NH N / JINN 35
WO 28784833 | N~ NN Br 36 0 Q377 HN /I~ N' " PI/EP20B5/013443

37 &0H 339 HN N LN Br 38 H\ y 361 HHN N'" \-N H*'~

Br 30 HF J"~F 415 o HN NLMZ-

Scheme 19

COH
A;© PhO),-PO-N A HOR8 N|J§N
(PhO),-PO-N, = .R2
HN Toluene HN X~

. e L
%X,Rz 'K%\X R2 wo
R1 R1 HNR8R9 A@ \\g

5 Where R1, R? and R® are as described in the claims. R® and R are as described

in the claims but not representing -R™.
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H Br WO 2004/ 048343 PCT/ EP2003/ 013443 -114- 40 NHz

319 HNN-" NH Br 41 F 429 NHFF /HNDN \NH
w®e004B4034F 592 / HF F HN\ O ~JI NYF | ~N PC1/EP20P3/013443

Ni \/ F HBr 43 Br N347 NY NHN 44 Br /N~ 463 Ny

N HN NON -93-

Schema 19a

S o ., &

N

Br
%\‘ro\/ Meo ?N "o o0 N\fN NaOH / CH,OH N\rN
— ———
NH

NH NH

ﬁ/ NaBH,CN
H
MeO,C NH, MeO,C H/\/o HOOC NT\~OH
H

D-(N-BOC)-Phe l

HOBt/ EDC

ho

Br
N 2N

3 /4
\
—<\i><-s* -—
\

N

I
MeQ,C N ﬁ l OH
/d j\H)H/\© HOHIC u/\/

"\
BOC

NaOH / CH,0H l

N.. 2N N .2zN
Y 1. CICO,Et/ NaBH, \r
NH —_— NH
2. H,S0, / Dioxane
o] [o]
HOOC N HOH,C N
H ? H
Hl\ NH,
1. (PhO),PON, BOC
NEt3 / Toluene
2. Pyrrolidine

o~ Lo

N

Y 0,10 "
H. I Dioxane
NH _i.‘__) NH
X Jii i i i
Culv N N N)LN
H H N
) C, N N
NH.

\ BOC



45 Br N 361 -"-:;51: N\ N H YN WO 2004/ 048343

PCT/ EP2003/ 013443 -115- 46 y"~ 439 N NHN\ / N
W@EZ00B104843 N 451 N ~NNIY H HN\ | \ IN 48P¢I/BEPR03/013443
\'l ~NH NXCNH N 49\ N"rl417 NyNH HN\N~ 50 N
N459 | \ I' \ N / NIY H -9

Scheme 20

h @ Y

0. .0
Cl cl H H
= i x H,N-(CH,),-Z m-Nitroanili
i-PrOH 2 2)s N N (o) itroaniline
| f X N HC1 / CH30H

N 2N _qN/N —_—> |
——
N. 2N (o]

I b Y

Ci

H
1o )
~N T TBSCI/ Imidazole

N [} —

/z:: :
3
%

A
g\(n 1o L) ° '
NN H
Y Y Fe,SO, / NH,OH B N\/\/"\Iro Et-NCO
—_—
0

0
[ ] HO.
"J\Nrn\/\/n\!)ro e A nWNTO\Q
Ne 11 EtOH i
\I/ H _— N 2N o
HN\©/N ° HN n\(o
HN
HN
] O

The following Examples have been synthesized according to the above

mentioned schemes.
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2004/ 048343 PCT/ EP2003/ 013443 -116- 52 Br N N 495 NI
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HyN395 N _ONHN\ ~\ IN 55 370 NIY/N ZZ, HNI
N H 56 Br 387 N IN -95-

A16
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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I N 57 Br " 385 NAINN HN W 2004/ O4§343
PCT/ EP2003/ 013443 -117- 58 /N \1" 387 N N No 59 Br

WO 204488843 N NN 60 Br N~ 403 N // N HN O 6HRCBEP2003/013443

463 N YN HN Br N 62&N 384 IS\{GlN HN/ 63 Br HN 441
NNNH HN~ IR

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).
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A17
(aR)-a-Amino-N-[3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino]-5-
(hydroxymethyl)phenyl]benzenepropanamide

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

To a mixture of 5-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yllJamino}-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
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).

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}
-5-(hydroxymethyl)phenyljamino]-2-oxo-1-(phenylmethyl)ethyllcarbamate
(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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-119- 70 Br 1111 440 /NH HNN, N71LF NFx1 /1
"F 471 \ O HN ANN _~NH HBr 72 NH2 375 HIN-\ N

woObboMeass43 | HI NH Br 73/ NH \ | 308 HN NEEPId03/613443
FF74 HF 1 F x/ ~" "XF 443 \ 10l HN /I ~
N' "N~ /. B -98-
A18

3-[[5-Bromo-4-(prop-2-ynyloxy)pyrimidin-2-ylJamino}-5-[(2-hydroxyethyl)

amino}benzenemethanol

18a) MethyI3-[[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
halfconcentrated NaHCOs-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+)

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-
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+)

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
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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YH Br 75 F H "\ ~F404 O1 HN N N FH FFW
2004/ 048343 PCT/ EP2003/ 013443 -120- 76 N F 485 HF

WO 2004/04884AN NH / NH Br 77 \ | NHZ 389 HN ANCEEP2003A13443

Br 78 8 NHZ 347 HNN_\NH_&S-F79HF499 O\

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

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
(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]
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
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)
carbonyl]amino]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
(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.
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-
[(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
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+)

19f) Phenylmethyl[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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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
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)dimethylsilyl]Joxy]methyl]-2-
{[3-[[(ethylamino)carbonyl]Jamino]phenyllamino]pyrimidin-4-
yllJamino]propyljcarbamate

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
(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-
(hydroxymethyl)pyrimidin-4-yllamino]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
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)-ethylamino]-pyrimid in-2-ylamino}-
phenyl)-3-cyclopropyl-thiourea

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
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.

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
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
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
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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20 N4 inp-phenyl-Siaromedua-2-(SH imidazol 4 yl)-ethyly-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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1-(4-{5-Bromo-4-[2-(3H-imidazol-4-yl)-ethylamino]-pyrimidin-z-ylamino}-
phenyl)-3-cyclopropyl-thiourea

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
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.

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
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

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
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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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)
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.

21e) 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 thiocarbonyi
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
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.

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
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, 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

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

mixture was stirred at room temperature overnight. After extraction with

ethylacetate / bicarbonate solution (3x) the combined organic layers were

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)-
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

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
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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/m%]t'e\pialelés’.\I u@edeithout 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
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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

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-
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-

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
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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1-Methyl-1H-imidazole-4-sulfonic acid [4-(5-bromo-4-prop-2-ynylamino-

pyrimidin-2-ylamino)-phenyl]-amide

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
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.
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above.
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Conpounds of general fornmula2ghy) 41 AHN N~ NB |

X- R2 D(I\ 5 inwhich A or B in each—ecase

[ n%lﬁ)endent ly of Honey anot h%r represent cyjano,
hal ogen,| hydrogen oaryl or the gro NG2,
-NH2, - |NR3R4, - CQ\Q/E- | -NR 3R4, 955
-N(C1_61h¥ roxyal kyI ) 2, - NH- C(NH) - CH3, NH(CO -Rjg,
- NHCOOR6 -NR - (CS)-NR 8R9, - 1(Q
COCORS -| NR8 / H-Cl 6- al kyl - COOH, - S02- QH3,
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brono- 1-nmet hyl -1 H pyrazol o-3yl or represent

ClL 6-alkyl optionally substituted in one or nore
wWpb@aem$s343 he sanme way or differently w th hal OPENEP2003/013443

hydroxy, cyano or with the group -COORS , - CONRBR9,

-NH2, - NH S02-CH3, |s NR8R9:240NH- ( CO) - R5,

-ng-,((L-NR”RQ &UA NAR3, O (CO-R5 ©

CO -1 _6-al kyl - X represents an oxygen atom or
the group -NH or - \C% represents hydr3¢4n,
hal ogen, | hydr oxynmef hyT, -al kyl, cyano|or the

group - GOCH, CCDN Npropyl , -N02, -NH (CO - (C HR) 2
20 COCH pr -NI—I-(CO)-I\{HCI—|2) 2-CCDC1_6-aI kyl | whereby the
Cl_6-al kyl cangoptionally be substitutedjin one or
nore pl aces~d @- same way or differenfly with
hal ogen, 2% represents hydrogen or the group

-NH-({CO)-aryl or CI-6-af Kyl—optionatTy substituted—n
one or nore places, the same way or 25 differently
wi th cyano, hydroxy, aryl, heteroaryl, C3_6

het erocycl oal kyiri ng, which can optionally be
interrupted with one or nore nitrogen atons, or
substituted with the group -NR RO, WD 2004/048343
PCT/ EP2003/ 013443 242 NH ( CO) - NR8R9,

-NH (CO) -S-Cl. 6-al kyl, -NH (CS)-NR8R9, -NH

(CO) O CH2- phenyl, -NH-(COH, -NH(CO -R5, -NH(CO) -OR5,
- (CO-NH NH2, -(CO -NH CH2-(CO - NH2,

-(CO) - NH-C16aIkyI - COOH OOOOHNHR *-HNH2 O
F *, NHONZ2F HN H 0O NHNO*\NN-12 HH
00ON *\NNH2 O N
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HOOH *\HNO*\N~=O HS HON NOOH HSOO
OHor OO0 *~NH 5 NH2 whereby the aryl or the

whedoanesayl can optionally be substituted in VEUT/EP2003/013443

2004/ 048343 PCT/ EP2003/ 013243 243 one or nore pl aces,
the same or differently with hal ogen, hydroxy,

ufsal kyl, -NH2, -NH (CO) - CH2-NH2, - NC2,
éi%gg?a y (CO

“C(CH2) - C2H5, - COOR 6, -COOC(CH3)3, or
represents C3-alkinyl, 5 R3 or R4 in each case

I ndependent |y of one anot her represent hydrogen or
11@1%6’- §B

Qndsgigenrsl maedl)i t uted in one or nore
pl aces, the same _way or differently wth hydroxy,
phenyl or hydro or R3 and R4 together forma
C3_6- het erocycl ring containing at |east one 10
nitrogen at
or nore oxyggn and/ o ul fur atons and/or can be
i nterrupted one or nore -(CO- groups in the ring
and/ or optNénalNy can contain one or nore possible
doubl e bon iﬂ the ring, whereby the C3_6-
het er ocycl o ¥l Tixagr€an optional ly be substituted
Wi th Cl_6-a|§¥I, 15 Cl1_6-al kyl - COOH or C1_6-al kyl - NH2,
R5 represent & hydrogen, Cl_6-al kyl, Cl_6-al koxy,
C2_6-al kenyl, C3{B- cycloalkylring, aryl, heteroaryl,
the group -(CO-NH2 or C3_6- heterocycloal kylring that
can opti ondMhictbe interrupted with one or nore

N (A 89BN NUaeh RELGRFERYeRlly B bhe arBt e BRLER! oidth,
halogen, hydrogen, hydroxy, aryl or the group -NO;, -NH,, -
NR’R*, -Cq.¢-alkyl-NR®R?, -N(C1.e-hydroxyalkyl),, -NH-C(NH)-CHs, -
NH(CO)-R>, -NHCOOR?, -NR’-(C0O)-NR®R?, -NR’-(CS)-NR°R?®, -
COOR?, -CO-NR®R®, -CONH-C¢-alkyl-COOH, -SO,-CHj, 4-
bromo-1-methyl-1H-pyrazolo-3yl

or represent Cq.g-alkyl optionally substituted in one or more
places, the same way or differently with halogen, hydroxy, cyano
or with the group -COOR? , -CONR®R®, -NH,, -NH-S0,-CHj, -
NR®R?, -NH-(C0)-R®, -NR’-(CO)-NR®R?, -SO2-NHR?, -O-(C0O)-R®
or -O-(CO)-Cy¢-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)-(CH,),-
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 Cy-alkyl
optionally substituted in one or more places, the same way or
differently with cyano, hydroxy, aryl, heteroaryl, C3.6-
heterocycloalkylring, which can optionally be interrupted with one

or more nitrogen atoms, or substituted with the group ~-NR°R?, -



20 interrupted by one or nore -(CO- groups in the

ring and/or optionally can contain one or nore
w@omsioies doubl e bonds in the ring and Cl_6- ab&ykP2003/013443

C2_6-al kenyl, C3_6-cycloal &2l ring, C3 _6-

het er ocycl oal kyl ri ng defi ned above, aryl or heteroaryl

can 25 opty e,su [ in € 183

pl aces, tngggﬁgﬂ§§yRdfRﬁ%f¢¢%$gﬁfF?ﬂ&£fﬂihgﬁgbgﬁiR , —NH-
hydroxy, GUCHCRTKpherlyl,6NM-KORYH, MHEOLRE! P (00)-0R?, -
C3_6-heterocycl oal kyl ri ng defi ned above, aQXI,

heT er oar yI(CQrNGNH2( KE YIS H@RON HANABO)-NH-C o-alkyl -
-NR -(CO)-(ﬁg NH( CO) - C1_6- al kyl -NH (CO) - C1_6- al kyl
-NR - (CO) - g)'R_b -CO- CH3, -COOH, 30 CO NR8R9,

-S02-aryl, -SHy - Cl_6-al kyl, -SO%;NRSRQ, wher eby

aryl itselt\cgngﬂgionally ge §ﬁ§§§Ltuted in one or
nore placesN t s way arpni ly with

hal ogen, hyddox4, Cgﬁg- aIkyIHor _gﬁglkoxy, VO
2004/ 048343 PCT/ EP2003/ 013443 244 R6 represents

Cl _6-al kyl, C2_6Gfal kenyl or phqﬂyr wher eby Cl1_6- al kyl
may optional Ly S ituted w
het erocycl oal kMl rirg that ca
interrupted with dnejor , norepnit
and/ or sul fur atons and/or can be interrupted by one
or nore -(CO - oups in the ring and/or optionally
can contain gnellor nore possi bl gydoubl e bonds in the
ring, R7 reprggen ydr ogen or al kyl, R8or R9 in
each case inddpend N
hydrogen, 10 Cl-6yal kyl, C2_6Hal K ,
C3_6-cycl oal kyl, aryl or heteroar ¥ the group R10,
wher eby Cl1_6-al kyl , oC2_6-al kenyl, C3_6-cycl oal kyl ,
aryl or heteroa can option%BIy be substituted in

&n and/ or oxygen

one or nore plaeces, e samne or differently with
hal ogen, hetergQar ¥ r O%y , 15
hydr oxy- C1_6- al'ko p the ¢ 7 -NOG2, - NR8R9,

-N(CL.6- alkyl)2 - ocycl oal kyl ri ng
can optionally be interrupted with one or nore

ni trogen and/ or qyygen and/or sul afons and/ or can
be interrupted byjlon nore -( Nups in the
ring and/ or opt| cFontal e o re
possi bl e doubl 20 ds in tha rin >gOr 8 and R9
together forma C3_6-eterocycl oal kyl ri'rng cont ai ni ng
at least one nitrogen atom and optignally can be

*

interrupted by ne_or nore ~

N
*~
N O OH
H S 3
0
O
* )}\/\ //O
H J or
O
+*—N
H
NH

whereby the aryl or the heteroaryl can optionally be substituted in
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oxygen and/or sulfur atons and/or can be interrupted
by one or 25 nore -(CO- groups in the ring and/or

WoOpiotoss3kd y can contain one or nore possibl e PoOBP®03/013443

bonds in the ring, whereby243he C3_6-
het er ocycl oal kyl ring can optionally be substituted in

one or norene pf ARRE pladed, HBavRYorQiffétehtie WAt '
hydroxy or the gr oup? - NR8R9,a-N|—(|)(rc'o)-R5 P hosth tl'é{logj\%,rhydfoxyy

hydr oxy- C1Cee-alKw)I-Nbt, -NideQ GraH30Hal NOe pH(EBREECH,)-CoHs, -
- S02-aryl, O%)gelj [, or -S02-NH2 or -SQO2-Cl1-6-

alkyl . whePShy t’hgtg?‘siré'}é%?ﬁ be substituted with

- C1. 6- al kybr, représdnts l0s-diih{lowi ng provi sos: WO

200%04%34_3 PCT/ EP2003/ 013443 245 wher eby when X

r epRe B sin-aaRbrepserarependridly af sineranmtbeicrepresent hydrogen or

X 7 opr oseny ko 431 BERErAIS Boftieci GRLE Bl BHECHE same

then R1 diffe 09
N (Co) G RR) ()3 O T aner aby heh A"

repr esent s9f( CO) - OC2H5 or hydroxy, B represents

hy dRr® R? X I ent §_hal ogen

then BT AEREr R 8 o eBroc ok ER S al g SiRast one

r epr esent snitroG@EN aPa mdooptioyailpxsn bB inRPREAEMLY one or more

hydrogen, X represents -NH, Rl represents - , then

R2 repres e?ﬁygeg?-”é*? i $Hyiur ateing peg{ormRebanterRiediysone or

- (CO) - OCH3n ot e r . e S.,..

hal ogen, moﬁé;pﬁ(?erﬁ? g06§1§+@_mgﬁ%r gé?c'ié 'Eﬂ{ye%ﬁgé%ﬂ@'{‘ one

-NH2, - NHGZHAQK, posy(iae idbOl)e2bond Nin- thEDINgCihe@E SO He B 5 ¢ -

wher eby en A represents - (CO) - , then X i

repr esen&hé-?ﬂﬂc}' C'%%Em%%h?gt)'%h%gérﬁuwm@ﬁ mathe@t-salkyl,

- C2H4- i m dazakylcenH %r@qgraﬁ%ﬁ_rmq 'hydr ogen -NH2, 20

wher gby when A represents -N OZ-d—B, then B

r epResent JeRiasestichydrrgespt esaliyl GiNHalko®l O@palkegm S3s-

hal ogen a resents - C2HA-i m dazolyl, where

when R r (ral%rc @é&“ﬁf’@‘%é@% ﬁ% _r?)z?rgb)t,ljne’ IO (KD Wl Bk

-NH and Rﬁatér@l@?@l&@lk&ﬁin@&ha{ &ﬁ%bti&{bq'ly/bé’ihtértggtéd Wit one or
the group -

i ndependently of one anot her represen
or -NH (dgregnitrggenredésyoxygen ard/arspifes atarss babagean be

X represents i Nigq b)?oBS%rr?ﬁoerrét—s(CO)- groups in the ring and/or
optionally can contain one or more possible double bonds in the
ring
and Cq¢-alkyl, Cy6-alkenyl, Cs.¢-cycloalkylring, Cs.¢-
heterocycloalkylring defined above, aryl or heteroaryl can
optionally be substituted in one or more places, the same way or
differently with halogen, hydroxy, Cqs-alkyl, Cis-alkoxy, Ca.e-
cycloalkyl, C3¢-heterocycloalkylring defined above, aryl, heteroaryl
or with the group -NR°R®, ~NO,, -NR’-(C0)-R®, -NH(CO)-C1.c-
alkyl-NH-(CO)-C.¢-alkyl, -NR’-(CO)-NR®R®, -CO-CH,, -COOH, -
CO-NR®R?, -SO;-aryl, -SH, -S-Cy¢-alkyl, -SO,-NRER®,
whereby aryl itself can optionally be substituted in one or more
places, the same way or differently with halogen, hydroxy, C.6-

alkyl or Cy.¢-alkoxy,



10

15

20

25

30

hydrogen and R2 represents Cl-6-al kyl substituted wth
-NH2, then A represents -NH (CO) - C6-cycl oal kyl -

w@miesseby when R1 represents hal ogen, X reprBSERPB03/013443

-NH, B represents -S- CH32eand R2 represents
I m dazolyl, WD 2004/ 048343 PCT/ EP2003/ 013443 246 then

A R@preselﬁgﬁe%}ﬁsﬁ&uﬁkylocz %Il&% Y"s} phésyial I related

i sot opes, ast er eommer s &Rt 1 one sol vat es,
pol ynor phwheretph@y sratkyUniayaddtipnaliy bptsalbtstatui;@d with C6-

hecor di ngheTRRRIGAINTg, Tiaten oetonaly PH idisbirblewith one or

i ndependef{dry nitfodtitaridIBF BRY ér?é’ﬁ@/‘é?@hlf@rﬁtﬁms and/or can be
hal ogen, hydrogen, hydroxy, %etrazo Iyl or the group

-NH2, - NRBMrupted byGJnGSQah"loye —KEORAgrouRBHITE -y ingEBd/or
C?Hécg? k)F;S Iy ca@&ﬂqtam o CQ) m@%@smble double bonds in the

G _6-al kyhn@(n\l, or represent Cl 6-al kyl optionally
substituted in one or nore places, the sane way or
di R'erent r@/prﬂﬁ@msﬁwﬂm ohGds-elyl.or with 1s the

r eﬁmgant I g3eh g% d%’?éofl%[é%ia%tﬁfl'\?%g%ég@nqysdmgen

cyano, hyd:qg@mwl bal- Qm@ancaglcy@ro@Rwlarme&@nsbdrm:r the
Cl_ 6-alkyl cap, optionally be substituted in one or

nore pl ac@éOUHR the same way or dlfferently with

P all—l???:?)) ar ngbc}{ t%ﬁ%f‘t(%&%ﬂ%%g ﬁacpl IBSI g[)gﬂl\‘ﬂtourtheéeroaryl

in one or canro@tuphalqme suﬂmtatMan\mbe @fmod& pfaeeentheysame way
wi th cyano, droxy, aryl , heteroaryl, C3 6-
het er ocycPbglféywqm‘g'm\ﬁ?lﬂgeé‘aﬁei%% iYIEPNYy Gye-alkoxy,

t t
it rogen. Ay <C-aRbaBt fifyBORS CoDR, PORCBL AR, -N(C.s-
- NR8R9, - Hlty()CO) V\MR%I% eahbltebr()ém)leﬁkﬂmngcahlthl,onally be

NH& E;S)S) NﬂRS R9u?' ) nel? 50( mNrE@cl:[? e agfj,igy |ox§/gwp'_}zor sulfur

wher eby “égnmél%)‘lh/&rcahrb‘é RREIR8E Y SRIoORIOIEREDY. GtBups in

substituted I n one or nore aces
di f f er ent tiye ring IantiWrupkipna@lc@a abkitgin ordlid? mora@ossible double
2004/ 048343 PCT/ 5@29:993/ 013443 247 NH ( CO) - CH2- NH2,

~ coBRBOS N
or

R®and R® together form a C;.¢-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
more —(CO)- groups in the ring and/or optionally can contain one
or more possible double bonds in the ring, whereby the C34-
heterocycloalkylring can optionally be substituted in one or more
places, the same way or differently with hydroxy or the group —
NR®R?, -NH(CO)-R®, hydroxy-C.¢-alky! or -COOH and

R' represents —SOy-aryl, —SO,-heteroaryl or -SO2-NH; or -SO2-C1.6-
alkyl,
whereby the aryl can be substituted with -C,.s-alkyl,

with the following provisos:
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OO0OO0OO0O *\HN-12 HN-12 OF NNH2 OF HNH OO
NNH HNNOH HOOO*NNH2 NO HN H ON>0

woro4sB840 O N H O R3 or R4 in each case PCT/EP2003/013443

i ndependent|ly of one anot h&4s represent hydrogen,
Cl_6- al kyl optionally substituted in one or rmre

pl a\ﬁﬁéreb& oxy Bﬁb s s ONRdRRg RSP RE eVl r ﬁ‘tya

pheny and R4 toget orm a
C3_6- hetemmscbtumitkyl ring containing at |east one

ni trogen atom and tional l nbe nterr pt ed

or WBFEDYIIERA %mﬁﬁdﬁpg%enﬁh V30988 KiEPisecRla B ahdR?
|nterrupter(,51J Pé/e‘mse |m)re-(CO) groups in the

ring and/ or opt| onal]y an contain one or nore

possi bl e dbeblR' represerits-NIHCO)AGH(NHeR EY2)p1G0 0B 6r ANDI-

ﬁg?ii ggsgl M@%E‘g%ﬁﬁ%&éa‘ér\gy be substituted

Wi t\nhgfgegg Wwhé&y a rep Fés&n@lébﬁg @@Eﬁ% BF hgécg aB‘?é!bre@b'ﬁts

R5 re ents hydrogen, koxy,
C2_6-al keriwqrogaw@(r@grelsamslqnygengR mreS@aﬁSWalonge

Can opt | ortBPICJEPITRs Gt t b one of

whereby when A represents —(CO)-OC,Hs or hydroxy, B represents
hydrogen, X represents —NH-, R’ represents -NO,
then R? represents Cs-alkinyl,

whereby when A represents —(CO)-OCHs,
then X represents oxygen, R' represents halogen, R? represents
Cs-alkinyl and B represenst -NH,, -NHC,H,OH, —N(C,H,OH);, -
NH-(CO)-CH>-O(CO)CHs,

whereby when A represents —-(CO)-OCHj,
then X represents —NH-, R’ represents halogen, R? represents —
C,Hs-imidazolyl and B represenst hydrogen -NH.,

whereby when A represents -NHS0,-CH3,
then B represents hydrogen, X represents —NH-, R' represents
halogen and R? represents -C,Hs-imidazolyl,

whereby when R' represents -COO-iso-propyl,
then X represents —NH- and R? represents C3-alkinyland AorB
independently of one another represent the group -NO; or -NH-
(CO)-CF3,

whereby when R represents halogen, X represents —NH-, B represents
hydrogen and R represents Cq.s-alkyl substituted with —NH,,
then A represents —NH-(CQO)-Cg-cycloalkyl-NH,,

whereby when R represents halogen, X represents —NH-, B represents —S-

CH; and R? represents imidazolyl,
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nore nitrogen and/ or oxygen and/or sulfur atons and/or
can be interrupted by one or nore -(CO- groups in

wa bw4/misags and/ or  optionally can contain one OPCTIEPM03/013443

possi bl e double bonds in th ring 10 and Cl1_6-al kyl

. C2_6-al kenyl, C3_6-heterocycloal kylring define above,

aryl or h%@ﬁ%@ére%’ﬁ} qﬂé |y be substituted in

one or nore rrevvay or differently with
hal ogen, hyd@oxy, Cl1_6- aIkyI Cl- 6- al koxy,

C3_6-cycl oal kyt /CS‘\Q het er ocycl oal kyl ri ng defi ne
above, aryl* bNeroarcyI or wwth the -NRBR9, -NQ2,

-NR -(CO-R5, 1§ /

NH( CO) - C1_6- al kyl - NH- (CO) - C1- 6- al kyl , -NR - ( CO) - NR8R9,

I
S 5 g B g i o imer s,
opt polyaidryghder phdrsnadautied!ly acarptalne salis éheqebﬁc es, the

same way or differently with hal ogen or hydroxy, Cl.6-
al kyl or Cl1_6-al koxy, 20 R7 represents hydrogen or

anoé?]rﬁbbﬁhds &BGEnerl fohmeRe (), %%Srdlﬁqjﬁﬁaﬁﬁﬁﬁt ly of one

represent hydrogen, kyl, aryl or
het erwhichl or the group R10, whereby Cl.6-alkyl, aryl

R e A B A L e Y
hal ogen, hﬁélsgéﬁrw;}droé& Wr@zw,tet%zo@y@rlf roup —NHz, NR3R4,

hydr oxy-Cl_6-a h t hHe oup NO2,
Y s et By AR r-thC(MH) i OWA(CG)-H2. NHCOOR?, -

andi or sul FB CRVORE Rnaor 2 GaBF EF0M: fa§¥oconm-

or nore -(EQ-allgl-c@OHI N the ring and/or optionally
can contain one or nore possible double 30 bonds in

the ring ofr rqgegﬁat Gosaikyboplignaily sybgtituted in one or more
C3_6- het .
eter SX& ({ H 1€ way Co?%f?ér@ ber rcﬁgﬁ y@roxg or with

nltrogen a ow1an can

or nore mw&mewwmmm%ﬁsmwm@c%
and/ or sul fur atons and/or can be |51t43rrupt ed by one

or Xnore -mserﬁ%m)grqw tNB- pr YRdhas or optional Iy
t | b
Congent By Oy RO RPRTR YR TR By e

opt i onal | ye-blkybcdrs bptionaly bmsubm:ltlﬂed i oee Drpharegsiaced)én the
same way or differen

hydr oxy- CISPIMH OF @F%f%fygwigﬁgg'g?éé%m - NH(CO) - R5 or

- S02- a?SId }%}Qeé&% gge%rno(iﬁﬁle I}‘y_gv\h!] er_ggfl((’tg%)egg@ l {Sb’ lOm -alkyl

be subst i t aptazhalytsubstituted al drye pr more places, the same way or
differently with cyano, hydroxy, aryl , heteroaryl, C36-
heterocycloalkylring which can be optionally be interrupted in one
or more places with one or more nitrogen atoms, or substituted
with the group -NR®R®, -NH-(C0)-NR®R?®, -NH-(CO)-S-C¢-alkyl, -
NH-(CS)-NR®R®, -NH(C0)-R®, -NH(C0O)-OR?®, -(CO)-NH-NH, -
(CO)-NH-CH2-(CO)-NH;, -(CO)-NH-C.¢-alkyl -COOH whereby the
aryl or the heteroaryl can optionally be substituted in one or more

places, the same way or differently with hydroxy, C.s-alkyl, -NH_, -



10 as well as all related isotopes, diastereoners,

enantioners, solvates, polynorphs or pharmaceutically
waecweptssd e salts thereof. 3. Conpounds of genECEEP2003/013443

formula (1) according to ckfim1 or 2 in which 1s A

or B in each case independently of one another

repr esent t r,ga0l 6t he group - N(CH3) 2,

-NH ( CO) - p@%ﬂmdl nf/lm%’l\ilq—? CSOégentyl

-NH (CO) - hexyl © - bt ( CO) - hexy(]) N2, -NH-(CO)-CSH?, -

NH- ( CO) - CHZ- ph nyI -NH (€O JNH2

“NH- (CO) - czHgl NHg+ ( NRDIH, cHg,

- NH ( CO) - CH( Ny - ydroxyph yI, -NH 20

( CO) - CH( NH2) - CH2- phenyl, - NH ( CO) - CH( NH2) - CH2-

hydr oxyphenyl , Q\II—I—(CO)-CI—I(NI—I—(Q@)-CI—B)-CI—Q-phenyI,

-NH (CO) - CHR- ( O8H,CH3, O F

- NH ( CO) - N(CZI-H e2H(- pi per,i di . “NH (CO-NC

H3) ( C2H4- pi perfiidifyl}, - NH (RO - NH( CH3) , - CH2-

N( CH3) 2, - NH ( CO) NH- CH2- cooHH hy oi nyl, - CH2- COOH

25 whereby the pyrrolidinyl can optionally be

substituted wi Oh hydroxy or thg group -NH2, -N(CH3)2

or -NH(CO) -

substituted With

-(CO) -thiazollidin

30 R represents Iogen and R2 re sent s hydrogen or

the group -NH (CO) -phenyl or -C2H4-,”-C3H6- both can

optionally be substituted in one or nore places, the

sane way or dlff@relﬁlly W th cyano, hydroxy, phenyl,

WD 2004/ 048343 RLCT/ EP2003/ 0134430 250 napht hyl ,

i mdazolyl, thj@ , d - oxazql i nyl,

pi peri di nyI -HN 2 W&MMO

- NH pyri di nyI- : Hthi azolll, -S®- thienyl,

- S02- NH2, -SO2- CH3, - S02- C3H7, pyrrol"ﬂdi nonyl|
substituted wth -COOH -NH (CO) -NHt1hienyl,

“NH- (CO) - NH-pheny®, -NE 5 (CO -NH C2H5,

- NH ( CO) - C(CI;B)S ) - S-C2H5, -NH(CS)- NH C2H5,
-NH ( CO) - C2H5 N H- ) Qenyl OF - (CO) - NH NH2, -

( CO) - NH CH2- (Odj NH2, S (CO) - NH C2H5, - COOH wher eby t he
phenyl or the im dazolyl, thiazolyl can optionally be
substituted in one oipnore places, the same way or
differently with hydragky 100CH3,—=\NH- ( CO) - CH2- NH2

- COOC2HB, -oooq&ehs,%\'cyo\cg/o |-12 HNHZ N O N
0

1

R®or R* in each case independently of one another represent hydrogen,
Ci6-alkyl optionally substituted in one or more places, the same
way or differently with hydroxy, phenyl or hydroxyphenyl,
or

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 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;.¢-
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F HNH OO N*\ N-12 HONH HOOONN-12 N
O'i -~=HNH OHN-~Oor HSOO NHW

wQo4H838843 PCT/ EP2003/ 013443 251 as wel |l asPEi/EP2003/013443

rel ated i sotopes, diastered8ers, enantioners,
sol vates, polynorphs or pharmaceutically acceptable

sal ts thenedrocfcloSRYBAY r&%ﬁ_ﬁioaswbélsubeﬁmoﬁwﬁhb s-alkyl,
according to any one” of “cl ai 1to 3 5 1in which or
B i n each GasakylHd@phdeGs bplkyl-Notd: anot her represent

RS S Bos gl L Loy, o
N (0O - g, kG - B 42 OOT ey

- NH- ( CO) - CH( NH2) - ydr oxyphenyl , hydant oi n .
opt i onal | yheteresycloakkglingithat capHaptionally bedstaitupted withene or

Pyar ogen, e wpEPAEDEIE et AR AT alef SREH Ean e

optional | YntehfélpﬁédJEﬁ bhélopthdré -qCO©)0frdlysan Rh@¢ing antist

same way or differently 15 with the group )

- NH- CH2- t Hapdiapally camcoain areisr magerpossiple dpwpie)bpndgym the

2004/ 0483¢§1QPCT/ EP2003/ 013443 252 O OO OH NH2 H NH2
and Cqs-alkyl, Co-alkenyl, Cs.¢-heterocycloalkylring define above,
aryl or heteroaryl can optionally be substituted in one or more
places, the same way or differently with halogen, hydroxy, C1¢-
alkyl, Cy6-alkoxy, Css-cycloalkyl, Cs.¢-heterocycloalkylring define
above, aryl, heteroaryl or with the —NR®R®, —NO,, —NR7-(CO)-R5, -
NH(CO)-C1_s-alkyl-NH-(CO)-C1s-alkyl, -NR"-(CO)-NR®R®, -CO-CHj,
-COOH, -CO-NR®R?®, -SO,-aryl, -SH, -S-C1.¢-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, C.6-
alkyl or Cq-alkoxy,

R’ represents hydrogen or Cq¢-alkyl,

R%r R® in each case independently of one another represent hydrogen,
Cis-alkyl, aryl or heteroaryl or the group R whereby C1-alkyl,
aryl or heteroaryl can optionally be substituted in one or more
places, the same way or differently with halogen, heteroaryl,
hydroxy, C4.e-alkoxy, hydroxy-Ci_s-alkoxy or with the group —
COOH, —NO,, or a Cse-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 Cj.¢-heterocycloalkylring containing at least one

nitrogen atom and optionally can be interrupted by one or more
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OF NNH2 YOFHN H OONNHE HN NOHH OO
O*\NNH2 \N)==0 HN H ONN)~"c ~=0Oor HSOO

woh@B4048343 O as well as all related isotopes, PCT/EP2003/013443

di ast ereoners, enanti onmers?49sol vates, pol ynorphs or
pharmaceutically acceptable salts thereof. 5 5.

Co d
& FEOFF538$2%%regﬁaﬂir sH? Mo And/BF E8R BeNBtetRip PbyTbAe or

(trifluor mehy(cmygrmmstmItﬂxeangmw}raaptm]athy opy chataimone

pl/r I2m di n§f RFPRASSIRG gPyble handsdn it HBEwBBekNthe Cae-

heterocycloalkylnn% can optlonally be substltuted |n one or more
N-[3 [[5- brono-4- oxo- 3- ( phenyl sul f onyl ) pr opyl T

am noj pro C]&snih&)?aIBe way or differently with hydroxy, hydroxy-C.s-alkyl

X131 5. Br AT oBN 38R SHHREE 91 CXIBEL ami mol ph
e a nederds U208 Q0 50 R RSO e 285

pyr| m di nyl ] am no] propyl [ -2, 2-di net hyl - propanedl am de,
[heterparyl] 3- [ [ ( 1- anmi nocycl opent yl ) car bonyl ] ami no] pr op

pyﬂ% g ’L I'?e] Qﬁﬁ?ggﬁ‘ g’ﬁ n“ﬁsf't”ie%i’}’ thsEraalar boxan de,
N [8- \&élﬂaé kB rélated @mdpe@yaia@mrwhm)ee@rd@mmbir@ﬂs NNt ey

] am no] - 5-i odo- 2
py rnollwmrmsparﬁh%wﬁ@nmqlly BceopPiable salketbarenixan de,
-[3-[[5-bromp-2-[[3-[(1-pyrrolidinylcarbonyl)am no]p
henyl ] am no] - 4- '
Yy Compaiunyk Jof jenetal formylilh (1) atcosdihg preolamnedbrcar boxam d

®" in which

A or B in each case independently of one another represent hydrogen,
tetrazolyl or the group —N(CHj3),, -NH-(CO)-pyrrolidinyl, -NH-(CO)-
pentyl, -NH-(CO)-hexyl, -NH-(CO)-hexyl-NH,, -NH-(CO)-C3H7, -
NH-(CO)-CH,-phenyl, -NH-(CO)-CH;-NH,, -NH-(CO)-C,H4-NH,, -
NH-(CO)-CH(NH,)-CH3;, -NH-(CO)-CH(NH,)-hydroxyphenyl, -NH-
(CO)-CH(NH,)-CHaz-phenyl, -NH-(CO)-CH(NH_)-CH-
hydroxyphenyl, -NH-(CO)-CH(NH-(CO)-CH3)-CH,-phenyl, -NH-
(CO)-CH2-NH-(CO)-CHj3, -NH-(CO)-N(C,Hs)(CzH4-piperidinyl), -NH-
(CO)-N(CH3)(CzH4-piperidinyl), -NH-(CO)-CH,-NH(CH3), -CH>-
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(CHj3), or -NH-(CO)-CH3,
and whereby hydantoinyl can be substituted with -CH3, -CH,-
COOH, or —(CO)-thiazolidinonyl,

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

or -C;Ha-, -C3He- both can optionally be substituted in one or more

places, the same way or differently with cyano, hydroxy, phenyl,
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(4R -N-[3-[[5-bromo-2-[[3-(2, 5-d
i oxo- 1-i m dazolidi nyl) phenyl]am no] - 4-
w@ymasdenyl ] am no] propyl ] - 2- oxo- 4-t hi azol i di NBCEHEPRH0N3443
ide, 10 (4R)-N-[3-[[5-broneso2-[[3-(3-nethyl-2, 5-d
I OX0- 1-

1 5o oo ah WL iiidab B Wheacn Ao DXab BT hiBE RN, -

3-[3-[[5- bNBHD-NI-I{CIHg-(rﬂenyI NH pyridinyl-NO2, -NH-thiazolyl, -SO,-
H i m dazol -4-yl ) et hy

pyri mi di n;k/) W' n&%&lﬁw ']SQz, QHmeQz-&3m| ﬁ\érdTltﬂﬁ@onyl sgbstituted
3-[3-[[5 2-
ot m[<[j| ny e e = QBRI ) (I SO AR, -

one, (DI &I—br@zrh”ts NH{(EQ)JC(CH3)3, -NH-(CO)-S-C;Hs, -NH-(CS)-
Him dazol

pyri ni di nyN]"a# %T@ﬁ) %t I’N’I‘I (KQ)Abienyhi-(e@)-NHiHe. -

ethyl]-ure .

N[ 3-[[5- brarbr i 3 M e (GOMNTE2He s SO0 Whsreky fhe
propyl ] am plegny2 o the |m|dazo|yl thiazolyl can optlonally be substituted in
pyrirridinyl amn rrolidi necar anm de,

L5 [or Y ond B Pkl Ried s Qe bt SHRFRAy ppt hydroy, -
oxopr opyl ] N | F‘Npg nyI ] am

i no] pr opyl ]@Pié ‘?\]I-ngégt(%l;l Lp(g%?ég ?Gm(m
N[3-[[2-][3-[P(1Cam nocycl olfexy0) car bonyl ] am no] pheny

I'] ami no] - 5~br - 25 >

pyri ni di nyl ]Hm Nﬁ‘byl ]- 4}"2- . melNRy| - pr opanedi ani de,
N[3-[[2-]]3- [[(2 ) am' no- 2- phenyl acet yl ] am no] pheny

| ] ami no] - 5- br onp- 4-

pyri m di nyl ] am o] pr opyl ] -2, 2- diFret hyl - pr opanedi am de,
N-[3-[]2- [[3*‘[1\5 RNbL ami no- 1$bxo\ 3- thenyl propyl ] am no

] phenyl ] am noJ;y 5-

br ono- 4- pyri m'_éll n
i necar boxam de, 30

N-[3-[[2-[[3-] [ (2R) - 2- am no- 1- oxo- 3- phenyl propyl ] am no

] Am no] peryI - 0X0-2-pyrrolid

] phenyl ] am no] 5- ®
br ono- 4- pyrj m A nyl | am no] pr opyl] - 2N9Hd| net hyl - pr opane
d| am de, °N *~

-[3- [ 5- br &ho- 2k 3= ( 29) - B py]
| no] phenyl ] am no] H4 pyrimdinyl]8& ¢
1, 1- cycl opr opanedi car boxam de, WO 2004/ 048343
PCT/ EP2003/ 013443 54

[ ]am no] - 4-

pyri mi di nyl ] &njyhof g« ,
N- (3- ((5- br omoH4- 1H i ni davol M.yl | ) anmi no) - 2-
pyri mi di nyl ) am noMahghyl ) - 4- mbt phol i Mecar boxani de, 5
N-(3-((5-brono-4-((2-(1Him dazol -4-yl)ethyl)am no) - 2-
pyrim di nyl)am ng) pheny])-1-pyrrolidi necarboxan de,

N- (13- ((5- brono- 4- -t hi enyl car bonyl ) am no) propyl)
ani no) - 2- *
pyri m di nyl )arer) =9. pyr? ol i di necar boxam de,

N1- ( 3- ((5- bronbt 2- ((3 (1- pyrrolidinyl carbonyl)am no)p
henyl ) am no)-4 10

pyri m di nyl ) am no) progyl ) -1, 1- cycl opr opanedi car boxam d

: 0
ﬁl—(s- ((5-brono- 4-*(\('%/41(\1-/6’?‘8@[ o' no) pr opyl ) anmi no)
-2 H

I
¢

1



pyri m di nyl ) am no) phenyl ) - 1- pyrrol i di necar boxam de,

N-(3-((5-i0do-4-((3-((2-thienylcarbonyl)am no)propyl)a
WOrRMeP4LB4pyri m di nyl ) - PCT/EP2003/013443

am no) phenyl ) - 1- pyrrol i di n&dar boxam de, 15

N-[3-[[5-bromo-4-[[3-[[[(2S)-5-oxo0- 2-

pyfés%b?ibesanlre%wcm&d@@ ORISREr@BIHdrare itiomat! SN SHedy

| Tam no] phenyl | - pyrrol i di necarboxam de,

N- [IolhbFhsoonpherfriaselfi¢alyS)cceptatle saliy thereof.

i nyl ] car bonyl ] am no] propyl ] am no] -

2-pyrimdinyl ] am no] phenyl ] - 1-pyrrolidi necar boxam de,

@OComkeounds of géaneral formula (1) according to any one of clalms 1t03

(4R rono-2-[[3-1(1-pyrrolidinyl carbonyl)am

no)lphdanh] am no] -4

py‘ré&gr% BN KU RN ncf)é/pén'dzehﬂy %t &b e bpeesce% H%‘r%@en or
N-[3-[[4- [thégﬁdslﬁpl NHL(CTDY Sy reshidingl,)-Si-fo0 Y plpetiditall ANHRYC O)-

I ]am no] - 5-b

pyrim di ny‘l’lP@nhOhOY'pH\éH;(Cp)ihwl Nb12, dNHe(GPHEXUNHRY- 25

1 ShroaPeRst N GBI By Sl Blantoin

anot her r ejptionan sivstiteawigi —CH¥»e group - N2, - NH2,
-NR3R4, -N(CL_6- hydroxyal kyl )2, -NH(CO) - R5, - NHOOORS,
- NRX- ( CO) -TRRERgNtS qth B(QL‘S}' PrNRHRY, - COORS, - 30

CO HRBRY, . éPe?s ﬁfg - 1- net hyl - 1H pyr azol o- 3yl

or Cl_6- all? opti onar y substitut ed.in one or nore

pl aREs, t hepsawts pdrogen G Harimidazolylior hCehiawish can optionally
hal ogen, hydroxy. or the group -NH2, WD 2004/ 048343

PCT/ Epzooﬁ%il&&t@uteésfs Onﬂ@f("@%)e pigces, dpe spmesway epgiferently
5, - CONR8 - - ; RRyH- }
represent s%glan 0X é E?o%%rth%ﬁ?’gg%g@kﬁ\é&”@kl &O)

repr esent sC(r@Hig’)Qgen hal ogen, hydroxynethyl or the

group 5 COOH, -COGiso-propyl, -NO2,

-NH (CO) - (CH2) 2- COOH or - NH

(CO-(CH2)2-COO-C1_6-al kyl, R2 represents Cl_6-al kyl
optionally substituted in one or nore places, the sane
way or differently with hydroxy, im dazolyl or the

group - NH2, -NH (CO O CH2-phenyl, -NH (COH,

-NH (CO) - phenyl, -NH 10 (CO) -CH2- O phenyl,

-NH ( CO) - CH2- phenyl, -NH (CO CH( NH2) CH2- phenyl ,

- NH ( CO) - CH2- CH( CH3) - phenyl, -NH (CO) -
CH(NH2) - (CH2)2-COCH, Kk 0 OO .-H'HNH2 NHR O OO



HNH HO ONN HNor OH HOO whereby the phenyl
can optionally be substituted in one or nore 15

wpbmemess34z he same or differently w th hal ogen, PCT/EP2003/013443

Cl _6-alkyl or -(CO- C(CH2}2C2H5, or represents
C3-alkinyl, R3 or R4 in each case independently of one
anot her repr eg)entohydr ogen @) _6-al kyl optionally
substituted i ong or nore pflacgs, the same 20 way or
differently oxy, \NEK?ENHZWW oxyphenyl , or
R3 and R4 tbhether fofma B3 et er'ocycl oal kyl ri ng
containing at |east one., nitrogen atom and optionally

can be interru@ed by one or noge WD 2004/ 048343
PCT/ EP2003/ 013443 NP6 oxygenpahd/ or sul fur atons

and/ or can beNi nt£rr fpoted by F rmore -(CO) -
groups in theHrirg and/ or o}l y can contain one
or nore possi bl e doubl e bongp i e ring, whereby the

C3.6- heterocycloal kylring can optionally be
substituted wgh Cl_6-al kyl, 5 Cl_6-al kyl - COOH or

Cl 6-al kyl -N R5 represents €1 6-al kyl,

C2_6- al kenyt phhyl each can
6r—Nore pl aces, the
same way or different ! @ hydr oxy, phenyl
or wwth the group -NH2, -NH(CO) -0O~1l_6-al kyl, whereby
phenyl itself can optionally be 10 substituted in one
or nore places, thgysane way or differently with

hal ogen, hydro or|| C1_6-al kyl , OR6 represents

Cl _6-al kyl, «C2 /8c aVk '(ml or phefiyl 7 represents
hydr ogen or CJ} 6- ™ 'and * in case
i ndependent |y’ of anot her \yepres hydr ogen, 15

Cl_6-al kyl, C2-6-abKkenyl, C3_6-cycl odl kyl, aryl or
phenyl , whereby aryl or phenyl can optionally be
substituted in ope or Hore places, the sane way or
differently wth|lhy y or the group -NO2 or -N(Cl_6-
alkyl)2 or * nd tpgetber form a
C3_6-heterocygjoal kytg1 ng containing at | east one

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

polymorphs or pharmaceutically acceptable salts thereof.

5. Compounds of general formula (I) according to claim 4,
N-[3-[[5-bromo-4-[[3-[[[1-
(trifluoromethyl)cyclobutyl]carbonyljlamino]propyllamino}-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide,
N-[3-[[5-bromo-4-[[3-[[1-0x0-3-(phenylsulfonyl)propyllamino]propylJamino]-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide,

N-[3-[[5-bromo-2-[[3-[(1-pyrrolidinylcarbonyl)amino]phenyllamino}-4-
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nitrogen atom and optionally can be interrupted by one
or nore oxygen and/or sulfur atons and/or can be

WO oioenss3pt ed by one or nore -(CO - groups i n RAEEPION 013443

and/ or optionally can cont2in one or nore possible
doubl e bonds in the ring, whereby the C3-6 25

h . ' d
s O ATy BamOIb R £E RN Brart R BR, | 500 pes
di M@{[eqrm[[m aaﬂmﬁycw]ﬁnsjl)c%\ﬂbmlemmo]pﬂbpwpﬁﬂﬁé] Rbromo-2-

acceptabl e salts thereof.

phar rrac cal
CorP()’é'UH !§‘Y @mgﬁieta%myl tPyireidipesarexantide to cI aimi1

ond U UF o R B aARal ST REPRRIARAIY Sloco 2

- N yﬂ?rhdm@}hmﬂdi—}bl&iﬁylhywyanwlhecadboxaN‘tﬁéCO) WO
20 4-/ 43 PCT, E 03/ 013443 257 pyrrolidi %I, )
SramPps- 10 BrERipiny cao Uy misaHR AR ABEnnol-4-

NH- (@ln&%‘% %}H% r éxglsgﬁbﬁgﬁ%n@%arboxamlde
N%RM‘[W“?MWH@@HLoxeNﬂﬂ@kelﬁ;ﬁyl)phenleﬂnéng]o?_
5. & Iy AR JTOPToRA oY G P OPATBEATIdg. ( GOy
3 %ﬁ)%ycl opr OF%/DIIBNH('%*F‘?) g S_Qd%ng) 2, whereby the

pyr"mdﬂazmhdrywl)pbﬁn)d]cammnhﬁpynbndmuljmhlrtalmreﬂyk]u2t¢xo-4-
g XY 101 tE 10 X represents an oxygen
ﬁ# 5%5 'q H%CEH 85%’" represents hal ogen or
hycy BXy5Bk byvb-a1]8-(FRR- .hﬁ@éﬁﬁﬂnylkth%ﬂﬁm%ﬂuzt onal |y

substituted in one or nore p aces, sane way or

di mewﬂmvﬂawnmpwmb&ﬁ Imldﬁzmﬂﬂmeﬁllortﬂ represents

P BEE SR ARG oatne, o e,

NanIdNHyI]ém% gﬁ%’l‘lﬂﬂhﬁ‘) nﬁ?ﬂcoz):m}ﬂldz&iﬂf(ﬁdcﬁg@)ogﬁgﬁ;w

NN 005 e oL yi-midagsh- Gbp(Dyieen

N(@Lyhﬁ:@ Nﬁ;&&'{?@@@gfﬂq@ﬁmyl h?[?(P plpe|?'idl_|!1y'\i|_|¥hyl] ure%2 0
N-[3-[[5-bromo-4-[[3-[(2,2-dimethyl-1-oxopropyl)amino]propyl]lamino]-2-
pyrimidinylJamino]phenyl]-1-pyrrolidinecarboxamide,
N-{3-[[2-[[3-[[(2S)-2-amino-3-(4-hydroxyphenyl)-1-
oxopropyl]lamino]phenyllamino]-5-bromo-4-pyrimidinyllamino]propyl]-2,2-
dimethyl-propanediamide,
N-[3-[[2-{[3-[[(1-aminocyclohexyl)carbonyl]lamino}phenyllamino}-5-bromo-4-
pyrimidinylJamino]propyl]-2,2-dimethyl-propanediamide,
N-[3-[[2-[[3-[[(2S)-2-amino-2-phenylacetylJamino}phenyl]amino]-5-bromo-4-
pyrimidinyflamino]propyl]-2,2-dimethyl-propanediamide,
N-[3-[[2-{[3-[[(2R)-2-amino-1-0x0-3-phenylpropyljamino]phenyl]Jamino]-5-
bromo-4-pyrimidinylJamino]propyi]-5-oxo-2-pyrrolidinecarboxamide,
N-[3-[[2-{[3-[[(2R)-2-amino-1-ox0-3-phenylpropyljJamino]phenyl]amino]-5-
bromo-4-pyrimidinylJamino]propyl]-2,2-dimethyl-propanediamide,
N1-[3-[[5-brom0—2-[[3-[[(2S)-2-pyrro|idinylcarbonyl]amino]phenyl]amino]—4-

pyrimidinylJamino]propyl]- 1,1-cyclopropanedicarboxamide,
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NONHHoOr p--r 0H O 20 0 whereby the phenyl can
optionally be substituted in one or nore places, the

weave/oe34xli fferently with hal ogen, -CH3 or - (QRT/E¥2003/013443

2004/ 048343 PCT/ EP2003/ 013243 258 C(CH2)(C2H5), or
represents C3-al kinyl, as vveII as all related

| S% ﬁ’gﬁ% hbsrgI(')n‘;?)S% ﬁge@ac G0t Qgﬁﬁwﬁ‘fgn@éﬁﬁ\o}m

eutlca

t hquﬂgﬁdlnﬁllﬁmrﬁqmpvmwafmemepmpahedmm.ae( )
acco N cl

N [/%({61(@ Ibomq-f(=( 1-midazel-4-ybethydaneaypr opyl | ani no
%Pgbﬁﬁmf"@g’??ﬂ (95% Tyl)r# o7 rh8||5n ﬁarBO)ﬁarHl met hyl - pr opane

A B¢(5-bromo-4- ((2 (1H- |m|dazol-4 yI)ethyI)amlno) -2-
1- h I I
] pwﬁm@lg*{)ﬁ@]n(éph%nyl) 1r8y?r%hd|ng)égrboxgm?gg propyl]am no

DT Q%3 4B AL 3 A B6harinB R0y R ig) 2 nee

aci d,

N- [pﬂlﬂhﬂlﬁmbbmmmoﬁ)ph{a@yll f {Pyr@lidin2easbroxatmidie,nyl ) car bonyl ]
o BB ok 2ot b Grelinyraraprylampg ISy AemiNo)-4-
I

[ EmibingfarkitAbRINNLT, ¢ lopropanedicarbpyamide,
acdV—gBﬁIﬁlg@nmﬂdW((dnmxugrgg%ﬂamnldbpgogzi)aramor)d’) phenyl ]

ani de i
| SR RTbeIeh Syl e RREAy T Eide,
aC@Nﬁbi«B -13ab- @F(le mnﬂbamy%mﬁb Brdﬂyﬂﬂhﬂ?a) 2Ronidinyl)-

rro i ne-1-carboxylic aci

(3 a[rﬁmbbphmmyw 1-Byroliginecarpbxamistey | ani no)

2 AP E DL o o) shenl)-ani e

[ 3- ;{y'érdnamwcélrbbaylﬂé’m(n’é]ﬂmswémm()qxzpmmmh)nyaammo]ﬁgen)(l] -1-

acet'yl am noJ - propyl am no} - pyri m d | am no
arﬁYdI@hdl ﬁfhﬂ)qam'd@rl carboxylic acid

rothy? @I?"ﬂ'%m“%ﬁ% ﬁ%%%k%ﬁ%ﬁé%%w fulResonvBpynlaraRyiaminol

IOWZ ﬂIhithﬂyqa‘y‘ﬂuﬁ I}J‘IWIdIrd&IEdi@boxamlde
Pyrrolidine

[ 3-(@B) Y- b3rH5zbr9mof%—Hé2[|(@pgﬁ@ml@yleaImampammqiehenyllamino]-4-

b henyl
R O SBH BBt s Phen
( 3- I{pr3ip[|4q{m{[m bﬁnrﬁ&yatommylhﬁrﬁ@)yl]am|m@]bfopyl]am|no] 5-bromo-2-

propyl am nq] - yl ami no % phenyl ) - am de,

N- (B W'Q“‘O’{]ﬁmﬁiﬁm'@%’@f'w ‘Pdfﬁoh@)"eg rI?P&Sﬁ'BUdﬁ pyrim dinyl)a
m no) phenyl )-1- pyrrolidi necarboxam de, 30
N[3-[[2-[[3-[[(2R) -2-am no- 1- oxo- 3- phenyl propyl ] am no

8. plﬁkﬂmypc}m‘rdsmﬂgdheral formula (l) according to claim 1,
br ono- 4- Ij1oyr| m di nyl ] am no] propyl ] - 2, 2-di met hyl - pr opane

di afW

Aor B in each case independently of one another represent hydrogen or
the group —NO,, —=NH,, -NR®R*, -N(C1.-hydroxyalkyl),, -NH(CO)-
R®, -NHCOORS®, -NR’-(CO)-NR®R? -NR’-(CS)-NR°R®, -COOR?®, -
CO-NR®R?®, -S0,-CHj, 4-bromo-1-methyl-1H-pyrazolo-3yl
or C4.g-alkyl optionally substituted in one or more places, the same

way or differently with cyano, halogen, hydroxy or the group —NH>,
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N-[3-[[(2S)-2- Am no- 1- oxo- 3- phenyl propyl ] am no] -5-[[ 5-
br ono- 4- (prop- 2-

WO zopk03833pyri m di n- 2-yl am no] phenyl ] pyrrol i di NnBCTVERRDI®O13443

xam de, WO 2004/ 048343 PCTz$P2003/ 013443 259
N[3-[[(2R)-2- Am no- 1

vy oxy) py T RGO B, ﬁ‘%&l‘ﬁgﬁ TEONRPREPLF CO)R,

- car boxam (@0)-Ct gdlkyh
i no-N-[3-[[ 5-brono- 4-(prop- -ynyl oxy) pyrim d
in-%-yl] an{qp@q:segglts an oxygen atom or the group —NH-,

h
o178 05 Briabiedgtie Bilideh: RACRERDAMBIIReUR or the grgups-
hhyi:ﬂoxym&fﬁ%@l; @@@Mbmﬁwl NOaNNH-(C)-(CH,),-COOH or -NH-
no- -
rZ)xyrret hyl ( k@@%&@ogﬁm -akyl, pyrimdine-2-yla mi

no) r2phenyy}

3- (?ZR) Ame]rﬁ)oé% eﬁy a‘i’l(aﬁ BB gﬁlbnsétlltgd Iope Srmore polaces
op- 2-ynyl Omsalﬁe Wyldndﬂﬁferenﬂyy\hmmm(),xy, imidazolyl or the group —
N-cycl op

3 (2R © AnkHe. FTHETIE BHoranary aWHH O AR Py, -NH-
op-2-ynyl oto0)- -BH, ¢ g‘iﬁ'eﬁ}sﬂ NHa@e@oQ)r-lz—phenyl -NH-(CO)-

N-i sopr opyl - benzam hen

E;S' [ [ 2- [ [ 3CHNERXHAphern) CWSDIH% 66l @herphéayti Mii-(CO)-
(hydr oxyrre?wNﬁ'&u(gﬁl?}ﬂ ggoﬁyl ] am no] pr opyl ] car bamat e,

(3-{4- [3_((2R) yl - proplonylgynng)
propyl am no] - 5- )

, di ne- 2-yl am o} - phenyl ) - am
de, Pyrrolidyne- boxyl i ¢ aci d ‘NwNH
(3-{4-[3-((2H- am ho¥3- phenyl - proplomH -

propyl am no] - 5- br AW, pyri m di ne- 2-yl ar8 no} - phenyl ) -am
de,

2-[3-(5-Brono-4- opOZ-ynyI oXy- pyJyimd

henyl ani no] - et'hyg QHL- Ami no- cyeNG
acid [3-(5-brong- 4 rop 2-ynyl oxy- H
pyrim di ne-2-yl am no) - phenyl ] - am de,

1- Am no- cycl ohexancar bonyl i c

aci d- [ 3- (5- brono- 4¢pr op- 2- ynyl oxy-

pyrim di ne-2-yl am flo) - nyl]-am de,_
(2S) - Ami no- N-[3<( no- ¥-prop- 2- ynill oxy- pyri m di ne- 2
-yl am no) - phenyl m 3- N henyl - pr opi o i

(2R) - Am no- N-[ 3-('5- bromq 4- prop-2-yn
i ne-2-yl am no) - phenyl ] - 3- phenyl - proé
2-{[ 3- (5- Brono- 4- pr op- 2- ynyI oXy- pyri m di ne= 2- yI am no) -

henyl am n
(2R~ A no- Ko 5By Mg bRBAAAR opfnal be substittedinphg o more
-yl ami no) - plbeey,ﬂhe&an{e%rhd'iﬁefmw witrehalogen! CpL-aligoAe(CO)-
N[ 3-(5- Brg 8rop2yny|oxy pyrim
i di ne- 2-yl akk nyI] 3-(3, 4-
di hydr oxy- [ de, WD 2004/ 048343
PCT/ EP20037 0 %45)?"%%8 A
R or R* in each case independently of one another represent hydrogen or

Ci6-alkyl optionally substituted in one or more places, the same
way or differently with hydroxy, phenyl or hydroxyphenyl,
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
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N-[ 3- (5- Brono- 4- prop- 2-ynyl oxy-pyrimd
i ne-2-yl am no) - phenyl ] - 2- hydr oxy-

w@ 28y 0pisenyl - acet am de, PCT/EP2003/013443

N-[ 3- ( 5- Brono- 4- pr op- 2- yny2®xy- pyri m d

I ne-2-yl am no) - phenyl ] - 2- hydr oxy-

(2R) - phen)ﬂxx@éﬁtaﬂmd}l% Ife d/or can be interrypot

(2S) - Am no- br cg'm)E at_orr)rrlsogp 2-ynyl oxympyFulpr(r)l & bg oge or
-yl am no) JW@*ry(IQO)Bgrdnmﬁ ioxthe pingparsiandplnally can contain one

552%3\2'3”&%%6%%%&? SRS B RS R et 2

2- Am no- Ntefefoey Qbﬁlﬁ?nﬁgm’a%po&rdfﬁ%* Qéysdb)éflldi%djwnh Cie-alkyl,
i ne-2-yl am no) - pheny met hyl - pr opi onam de,

(2S) - Ani n&1N—{l|By|(@OQP®nDC4s1a|IQ¢-Mﬂ%'nyI oxy pyri m di ne 2

1710 B8 s P onye eyt PR

-yl ami no) 'cﬁhetfbtiohaﬁ% bB sIlfBlsWutéd APORA BN hitRe PlackB, the same way
(2R) - Am no- r ono- 4- prop- 2-ynyl oxy- pyrim di ne- 2

-yl ami no) Op ptly;thb hajqogen pyepan aheaw. orgvith the group —NH,,

o obt on 2BHKEENGY o Qi Wicleny ARERLANRehS oBliBhflly oo
anot her r %Dbeﬁﬁlféd hﬂblﬁ@@ﬂmoré Rgethedsarhbey |_%f Sudifferently with

- S02- CH3, - - CF3, "N (CO)-N
- CH2- pyrr&ﬁ'%%lhydfmqf&))e-dhﬂv - NH- ( CO) - hexyl - NH2,

NH-£eCO) - p rr

. |\'|£H (0O h%%ﬁﬁ? é\%%}fh@/ Q“kﬁl'%&“&&e

- NHRY( CO) - Gﬁ‘bi(e@ldalthdrblgbl(l 66131%k944an215 mor phol i no,

( Ogt{q%% oy cycl ogéﬁnafﬁpendently gfo)ohg%rn%t[]r%rl rggres_elr\lut_#wydrogen

- NH- (CO) - M- éﬂﬂ?logé )ég%ét}ﬁ)(l)naﬁ j&% béﬂ/Ybr Ph%%r\tﬁﬁgreby aryl

t he pyrroll stitu
hydroxy ar pﬂwygcamppmbdmlymwsmmmwerbpnem more places, the

hydant oi nyI can opt| opal I ubsti t ut d Wi t e
group - f&? V"é‘f‘ JPXY &K @pﬂr@%‘[}‘&&q’fe‘mc%‘
gr oup NH- represents hal ogen and WO 2004/ 048343

PCT/ EP2003/|(3/1§443 261 R2 represents -CH2-d
[ hydroxyphnenyl -C2H4-i m dazolyl, or -C3H7 optionally

d| f e:?rtg:ﬁ{?eg %%%rn %r@ a ﬁn ér%ccesoafkyﬁmg contaln%g 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
more —(CO)- groups in the ring and/or optionally can contain one
or more possible double bonds in the ring, whereby the C;.-
heterocycloalkylring can optionally be substituted with the group —
NH,,

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

polymorphs or pharmaceutically acceptable salts thereof.

7. Compounds of general formula (I) according to claim 1 or 6
in which
A or B in each case independently of one another represent hydrogen or
the group -NH-C;H4-OH, -NH-CH,-hydroxyphenyl, -NH-(CO)-
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OO OOO ~-NONO HHor HS 5 as well as all
rel ated i sotopes, diastereoners, enantioners,

waolowaissss pol ynor phs or pharnaceuti cal |y accept/Rbdoes/013443

salts thereof. 10. Compoun?z¥ of general fornmula (1)
according to claim?7, 4-((4-((2-(1

o) 10" boRyARKNF LT CHNGPL P FERE B O ASA s
H i mi dazolN#- w@PhBWIQW DNH @O) CHz-NHz -NH-(CO)-CH(NHy)-

pyri m di n% ) am no) phenyl hg
1- ((3-((5 Mﬁwphe('xlz lﬂ(CO) Hz-hydroxyphenyl -NH-(CO)-CH,-

H d I

pylrlmm glzgyﬁ W%g%eﬁeﬁb@)%ﬂﬁd@yg% Bpe?j)flh(”H (&8)-

(3- ((5-br ‘Dﬁ(OHXplﬂer(yl NH%M(W»JOM(@H)) aﬂﬂﬂ@bﬂ
pyrim di n phen carbamc¢ acid ester,

N2- ( 3- ani {5 *; b'ylekﬂ (€239)1-CH20H, (C\t/)) NH-cyciopropyl,
Him dazol N)_‘s??gb},fi)zz 4- pyrim di nedi am ne,

N-(3-((5-bro

Him dazonhergtb)) ﬂ‘tder)drdmr;d);aﬁopﬁGnally be substituted with hydroxy

&/Egm(?gn)éfﬁ}én L%;{)_gﬁgyl) -cycl opr opyl - ur ea,

H-im dazo He&e%?\%t Ay bi@'@)rﬂé’tbn?-or %he grou

pyrl m di nyl’) am no) phen nor pho negaH)oxam de,
(SR (5- br oemese(\Kszha(ng&h Drrhyidmonymeﬂ)w padhyl ) ani no) - 2-

g Jg&g 2 1- h h

gg zm’ di n a'rg‘nEI? t@n@ I&s%stltat%dqn onrgscgr r¥10rt Péces the
Him daZOlsaﬁrey\ivé?bhﬂiﬁéighﬂkp\)vnﬂhydroxy imidazolyl

pyri m di nyl) am no) phenyl ) -‘met hanesul I't onam deé,

N2- ( 3- ami Rbrepresents|-etbmut-HydHsgndionpaly SuImmmsedNno(ne qr more
)1/ | ;_telt hmyld? f)%cgé&% %é)rgé{xg%sgr gr%Tr{tI%Pw%R\Ot%/eoglr%ﬁég—N 2, —NH-
ﬁl(?n <(:| é golkm4 leNrﬂg (ﬁzhr?]-(r:](gOH -NH-(CO)-phenyl, -NH-(CO)-CH,-
oyri i d nphya%h e i Bt ety hOH-G0) Sy Oyphony,

i dazor NPT RORSE °Bbgﬁﬂp§ﬁﬂékb&5%ﬁh§%‘3§5'ﬁ‘ e

(3-((5-bronmo-4-((2-(1 Himdazol-4-yl)ethyl)am no)-2-

pyri m di nyl ) am no) phenyl ) - car bam c aci d

2-(4-rmrphoI|n)ethy ter, N (3-((5-bronmp-4-((2-(1
iy 0) - 2- 0O O

pyri m di nyl)a PR N - (4- hydr ﬁwpﬁryl) ure

a, 10 N-(g_( rowe-4-((2-(1. 2

H i m dazol - I )eNppéI ) am no) - 2-

0 o S
e ~
0
*\N)j\(BZO N
H N o OH
0

whereby the phenyl can optionally be substituted in one or more

places, the same or differently with halogen, -CH3 or —(CO)-



pyri m di nyl ) am no) phenyl ) - acet am de,
N-(3-((5-brono-4-((2-(1

wokiomoeazol - 4- yl ) et hyl ) am no) - 2- PCT/EP2003/013443
pyri m di nyl ) am no) phenyl ) - 88nzam de,
(4R)-N-[3-[[5-bromo-2-[[3-[ (1-pyrrolidinyl carbonyl)am
no]phenyl
pyrim diny FS ﬁﬁn&f‘ﬁ#opyl ] - 2- oxo- 4-t hi azol i di necar boxam
i de, 3- [Ibf[réﬁebentsocﬁa[ldr%fl(l
H i m dazol - 4- et hyl ] am no]
pyrasmva a§|ajla%‘ﬁ ﬁﬁ&aﬁq d@saerremio@nadwt'ﬁatﬁ%n%olvates

&ﬂ%{‘é (ﬂw 2 l{nlﬁéfa?ﬂcne]xlwoﬁc_c&ptable salts thereof.

pyr| m di nyl ] am no] phenyl ] -1-net hyl -2, 4-i m dazol i di nedi

, 20 . .
8(l)n§9”[F{°2U‘F[5§f[9F(‘QF€' formula(h)-acceiding 1o, /8HY I 7or opy! ] ani no
b S B Ry ermingst -eapre ghepyloioeyJaminelpheny famingl 5
ar bmmd)-|4cpysmmd;nyl]ammo]propyl] 2,2-dimethyl- propanedlamlde
|1] gﬁpr[fg%[[%- @?%Lé%ﬁo 8|3ogt$el¥yl;)>r%%§/ o aheny RnSoYs.
pybwﬁmgmnw rﬁ@ﬁ“ﬁ]]aﬁﬂ%]b’r&pﬁr 26%0-8- BWréI%rﬁéHd?S@thE%?&Yd '

c acid

N- EBBH[@bM'BO{“[ (2H(S-2xard-pyraliding)@pdryilaninolpyo piijanmioo]-2-
] p Wﬁl 'E@%”ﬁl}“aﬁ’ﬁx‘?r‘y% 'ﬁﬂf‘ﬂ%’b‘iﬁaﬁm%"a&'gez pyrrolidi nec

oldife-1- carboch acid [3-(5- bromo-4 g3 [2-(2,4- dlchloro henyl)-
- am no- 1- oxo- 3- phenyl propyl ﬁ)am no

paéﬁty[qr@mphgqopg amlno}-pyrlmldln -2-ylamino)-phenyl}-amide,
Ch LSl BidnB LA AT BB BISRY A1 B2 bRy fPan
3 b&eify[aﬁmhbpmbp‘%e{rflmS}-ﬁythd@yMﬁh VdheTR d]tmhid@ﬂ noj -

Ppr|m|n am no] phe 2,4-i a20||ned|one
30Pyrrolidine-1-carboxylic acid (3- {5 bromo-4-[3-(2- p-tolyl- acetylamino)-

5. bropylatniiio? BYrirtidih yiBrfih S Sh&RiPARRE, ) met hyl ] am nol -
py Ryrrbﬁdmgn] eanbiory fthadiyl [ 3-( 3-breinoyd-{ [ 2 (2 AididasrblgHeng il
( 4R)=eﬁs<|lqr@mp[ BLaRyiArBINg}-PYHmMidin2-yiapgurR)rheRYamidedi ny! )
by NPT ESabosy s ad (15 ooyt (B L PO B
[ dmetWDeﬁéWMl&M&nB@]/—Mﬁéﬁf l@d}aﬂ'éﬁylaﬁﬁﬁo)-pyrimidin—z

N&%Bglgﬁgn amH 3-(2, 5-di oxo- 1-i m dazol i di nyl ) pheny

py pyrrbﬁla.mé'ﬂ BFHRRY IR 2 [B-(5-1RER04 LY 3-02, BHIEREAS-PRERT)-
N- thy[rylaanjfmonlp[TBnQ}zpymmldmea-y]ammool-@hehyklhanydaz pheny
oy EVHB0RgT T aarbosyis 5id) (345 bsomord - pyBa g mino)

5 ro lamino]-pyrimidin-2-ylamino}-phenyl)-amide
3- p[y£5b ]py4[[3)(/ xo}%pyyr)rolldlnyl)propyl]amn

o] J\Q(B (4-((4-aminobutyl)amino)-5-bromo-2-pyrimidinyl)amino)phenyl)-1-
RE Y m nol phenyl ]-2, 4-i m dazol i di nedi one,

(4&?” ‘i'% ?%50’6?'8 22-[[3- (3-met hyl - 2, 5- di oxo- 1- i ni daz

ol INdj3ayy2- é[BtIﬁQRb-]Zaﬂmm -1- oxo -3- 5henylpropyl]amlno]phenyl]am|no] -5-

nyl ] am no] pr opy 0X0- zol'I di necar box

ngsa/r[@%énﬁ pxrmwﬂpmpw!@mdhwzdlmeshxlzproaa@edlamlde
! o%?rgsgg([zz[ﬁsﬁz?%\ﬁﬁ? ég%xﬁby &&rgaylwlkﬁfé lf%n%&nm (fpr )

Py yhyl@x@ygridhidiinB- yﬂ}’aJhilnd» mmt]bwelidud@-1 -cakbéxamigeound
of follow ng structure

N-(3-((4-((3-(am nonet hyl ) phenyl ) am no) - 5-brono-2- '5
pyri m di nyl ) am no) phenyl ) - 1-pyrrolidi ne-carboxam de,
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4-[[5-bromo-4-[[2-(1H i m dazol -5-yl)ethyl]am no] -2-pyr
i mdinyl]am no]- 1- naphthal eneacetic acid,

Wo2(Jofd4d3u0n0-4-[ [ 2- (1 PCT/EP2003/013443

H i m dazol - 5-yl ) et hyl ] am n2¥- 2-pyri m di nyl Jam no] -1 H
i ndol e-2-carboxylic acid, ethyl ester, 20

L Ao 10X Sighany migpKIATIeok S U Prom Py rae-2-
py nyioctyb )wdnadnm4 Fﬁ;yl]alnljll_no]pt:jenyl]lpyrrohclime 1hce|1rboxam|de
, mi @EWF‘é‘)@fﬁ%(Sé[% [L{éhmpl mﬂe%zrgp 2 ygylgx?)pyrlr%%m goy?l]ammo] 5-
d
i Sofhlfmeh i bRE AR EnLbIaR A ) - o odo- 2Py
3 QHB-@FBrﬂmMémﬁp(zrb‘hym%?ﬂhﬂeﬁﬂe@ﬁhhbrrhd)aﬁThvdbOX?m@myl-
am benzam de,
3 P §nﬁa%m6°ﬁe%‘620'(1m m dazol 4-yl) et hyl)am no) - 2- pyr
I
o N R e o LB e By pyrimidipe 2 yamnw-
[ mphenyl]ﬁaphefw)ﬁngrsenarniqajro 2H- benzi m dazol - 2- one,
H- d - 4- t hyl
o A A et BrooRpeinek b Bieerd Pk 2-ynyidh
ZOMhQﬁ&ﬁéﬁz %I@ZW&&W% I-b&ffamide,

3-am no-5- ((5-brono |mdazol 4-yl)ethyl)amn
0) 32((2Byﬁmhd*r?ﬁy'h?whpm@r)lonblerm00)05-éﬁ1bdommt4"+prom2tmyloxy-

N—3-..5- -4-((2-(1H d Lz 4-yl hyl
BT Y BT O BRBIA-Reraiddet hanesal { onam de.
5 Phenylmethyl [3 [{2 [[BHEthylammo?carbon I]amlnoiphenyl]ammo] -5-
4- %( i m dazo ?et hyl ) am no) pyr
i mi loudfyxyramhybpyrmmwcylmlao]mow cagarpate,
| mq:&l ny @gﬁ‘]f éggtfog%ﬁ]clﬁgp%qﬁz[gl ﬁ‘Ryapn%oh% ahenypo oplorP)Xamlno)-
A Ry L b St A A ) - 27 P!
5- K ﬁ%dm t@a(bmthr@@gz(af{4z{3;«2}%)rwnr)aH%@h(esyhﬂtqmmMmmno)-
I
Py B BN waming)- SRS no) - 2

py Q»[m(@lwm@mmobmaywbky p?tlﬂmdlﬁé-lll-)ﬂéﬁﬁm)ckﬂ\enyléinlno] ethanol,
AT Fciohe) N Gu RSB VDN ALprop-S-ymiioy-

o %&r‘ﬁ%ﬁepy P b enzencsur 1 onam de,

4- (IitAmrisepio hepmopR it ma)d-B-(6-brov @-4gyob - ghylgky-ani

no)p_yrimidine-2-y|amino)-phenyl]-amide,
(2S)-Amino-N-[3-(5-bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-3-
phenyl-propionamide,
(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-hydroxy-phenyl)-propionamide,
N-[3-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-phenyl]-3-(3,4-
dihydroxy-phenyl)-propionamide,
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20 benzenesul f onam de,

4-((5-bronmo-4-((3-(1H i m dazol - 1-yl) propyl ) am no) - 2- py
wo 2ovidis3yd ) anmi no) - benzenesul f onami de, PCT/EP2003/013443

4- ((5-bromo-4-((2-(1-pyrrotdodi nyl)ethyl)am no)-2-pyrim

i di nyl ) am no) - benzenesul f onam de, 25

4- M@'—{‘%ﬁro@%-ﬁo gyi&ﬁ{)?ow )py?nﬁélﬂg"z %aﬂ%‘ﬁb)“bﬁ’éﬁvﬂ %%ydroxy-

enesul f

(ZQ)—;ﬁ}ﬁéhﬂ-aﬂfefmﬁbe onyl ) phenyl ) am no) - 5- br omo- 4- pyri m
| d| nyl ) am no) - butanoi c acid,
é %Scﬁtqm% rhr@@a%avsw;«wlmIﬁa@pylapummlyerylbwur@mxy-

%g) ;?P((érﬁ){r'a‘éb%b m no) - benzenesul f onam de,

am nosulf onyl ) phenyl ) am no) - 5- br ono- 4- pyrim

i d(ZS')l-/)\mman}[-B (:wbramm prop<R-ghyipky-pgtimidine-2-ylamino)-phenyl]-3-

4 (5 br ono %é (met hyl am no) but yl ) am no) - 2- pyri m di
rrﬂXMtWOMB” 048343 PCT/ EP2003/ 013443 265

RSN S e e P FH R
| nh;ddrrwyamopuoo}zmldimnzenesul f onam de, .
IO M3 SroB rpr eI B ciTe-2 YIamiro) ohehy)-2-
4- Hélh)glfﬁbé%ﬁ'ah%é’am' 4-yl )et hyl ) am no) - 2- pyri m di nyl

)am no benzenesul f onamni de,

(ZS)memMEG( @waomwrwrdpf%mdbwwmmmne -2ylpgninayighenyl]-3-

&tp ben enesul f on m de, 10
‘%gy%'r%‘ hgn(/ PPRIANARYCT - 3- yI ) et hyl ) ani no) - 2- pyri ni

E‘QS ARIREN- [ﬁ@@@ﬁ@@-ﬂﬁr@ﬁ ?oxy-pynmldme -2- ylammo) phenyl] 3-
y§ (4- (am nosul fonyl’) phenyl) anm no) br ono- 4- pyrim
i dprtyl arﬁm@)amw@ecvram de,

N %@)ﬁﬁ\ﬁq rsfm/ ?QEHE é?ﬁé‘; 02 DB Ftiiding 2} 8fnc)-phenyil-3-
3- pltdiyl-prodiemarmpreul f onyl ) phenyl) am no) - 5- br ono- 4- pyrim
i di nyl')am no) - propanani de,

N-(4-((2-((4-(am nosul fonyl ) phenyl ) am no) - 5- br ono- 4-

R Do B b TP ARSI S R L. or oo 4

yrmm}tia;myl ) am no) propyl ) - acet am de,
(4- (am nosul f onyl ) phenyl ) am no) - 5- br ono- 4-

I\;&f R élzny'n Fagh ﬁa§9mﬁ5§nqnd2nﬁm péﬁeara@t%ﬁﬁ rgeresent halogen,
hydrogen or the group -SO,-CHs;, -NO;, -NH,, -CF3, -CH>-NH-
(CO)-NH3, -CH2-pyrrolidinyl, -NH-(CO)-CHj3, -NH-(CO)-hexyl-NH,, -
NH-(CO)-phenyl, -NH-(CO)-pyrrolidinyl, --NH-(CO)-CH(NH,)-CH-
phenyl, NH-(CO)-OCHs;, -NH-(CO)-OCH(CHj3);, -NH-(CO)-OC,H,-
morpholino, -NH-(CO)-NH-cyclopropyl, -NH-(CO)-morpholino, -NH-
(CO)-NH-C2H4-morpholino, -NH-(CO)-NH-hydroxycycloalkyl,
hydantoinyl,
whereby the pyrrolidinyl can optionally be substituted with hydroxy
or the group —NH; and
whereby the hydantoinyl can optionally be substituted with the
group —CH3 or —(CO)-thiazolidinonyl,

X represents the group —NH-,

R represents halogen and



N-(3-((2-((4-(am nosul fonyl ) phenyl ) am no) - 5- brono-4 25

pyri m di nyl)am no) propyl ) - 1H pyrrol e- 2- car boxam de,
wol2004/8483431- (am nosul f onyl ) phenyl ) am no) - 5- br ONBCEEP20D3/0M3443

i di nyl )am no) - but anam de, 261

N-(3-((2-((4-(am nosul fonyl ) phenyl ) am no) - 5- br ono- 4-

Py M di nyd)@EbAR) idyafokyN nesar BT or =

4-((4-(4- {a%ri norret-ﬁéyﬂgj-ﬂﬁyg?%)yﬁ glﬂgﬁl )%% f’E@ormpgﬁ'pc))/rr %m

di nyl ) am nplionalbnzersttutietion amede, more places, the same way or

4- (5-Brom4: prop-2-ynyl am no- pyri m di n- 2-yl am no) - phen

ylT-N N a’fﬁ?@?ﬂ&r }S’ﬁ%nosul fonyl ami n, WD 2004/ 048343

PCT/ EP2003/ 013443 266 1-Methyl -1

H-i mi dazol - 4- sfil f gpsaure *~ ~N
[ 4-(5-br om*ZtNﬁPN%(%g-mql | ami NG-
pyrim di n-2- il am o)-p%enyl]- md, ’ OH

3- (5- Brono- 4- prop- 2- ynyl oxypyri m di ne- 29yl am o) - benz
oic acid ethyl ester, 0]

4- (5- Brono- 4- prop- 2- ynyl oxy- pyri m di ne- 2-yl am no) - benz
oic acid ethyl ster, 5 0O

2- (5- Brono; 4- pripp-/Z- yqQyl oxy- pyri mjdi neHZ- yl(gm no) - benz
oi ¢ acid ethyl ester, o >N

2- (5- Br ono- 4Hpr op- ”/nyl 9% pyrHm di e-é yl am no) - phen
ol ,

4- (5- Brono- 4- pr op- 2- ynyl oxy- pyri m di ne- 2-yl am no) - benz
oi @sae¢ltiasratl hglbtecesbpes, diastereomers, enantiomers, solvates,
3-(5-Nitro-4-prop-2-ynyl am no-pyrimd

in OQ/FI%')F ﬁp@égo_h&ﬁ@ﬁgggt){cl%y acceBtYablle salts thereof.
2-(5-Nitro-4-prop-2-ynyl am no- pyri m di ne-2-yl am no) - be
nzoic acid ethyl ester,

18- Comigiounds 4f peopra fgmytlard) rewcpydingrialclaen Z- y| ani no) - be

B e T i) oo - RUTBIYNATBR e

NzpefzeMeisdifhamldesster,  4-(5-N - |
itro- 4-g op- 2-ynyl am no-pyrimd ine-2-yl am no) - phenol ,

VeNHY3-((3-hrosrdofdbd-( 1H (imidazok4yetypl)amino)-2+ d

o R AR BHE bty Gfegy ety ) am nol benzoate,
3- @4}'33@5%6&}5431( HEirhRI0 8- 4-y) BHyDAMiRyy 2 M di n-2-yl J a
m no] benzoate or 3-[Bis-(2-hyd roxy-ethyl)-am

i Pes_rﬂratd(rwl)@rrun@)pmepr/ meth h)a?wwsali@i;npl,m d i ne- 2-
i AQ) - i i d .20 J2.
%h%ﬁﬂ'ﬁﬁg‘g‘ﬂ%@%g&dﬁ?é‘gﬁ Bﬁ%&ﬁém’b&% an active

I ngyradidenyl)asiindphehyprarbara i ehathylgsster, al  fornul a
(1), .according to any one of clainms 1 to 10 or
co dé‘rﬁﬁ@'”888%'?36?‘§gbr96’%|‘13'r(%(1h:'*i”ﬁda?-'P't"ﬂbé'l)%tbdl)tZ,‘&al ly

ef R MRyt for the prevention or treatnent of a
dié@ﬁ'&l‘e‘r‘%cause "by, associated with or 25 acconpani ed

byNedBg(a+btornast-({R-(d El-imigazdli4-giethypamiad/20r

angi pgenesi s .together w th an pharmaceutically

ac 3@5&'55]3/ aea'??)i%gﬁpvwmmop&pyw&bi ent. 13. Use of a

ggmlxgl{gsrib%msﬁtﬂaé% HLRSiaR A4 ) NetRGSAnRHS-t o claim 1
pyrimidinyl)amino)phenyl)-4-morpholinecarboxamide,
(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-carbamic acid 1-methylethyl ester,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-methanesulfonamide,

N2-(3-amino-5-(trifluoromethyl)phenyl)-5-bromo-N4-(2-(1H-imidazol-4-
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conmpounds according to claim 11l for the manufacture of
a nedicanent for 30 the prevention or treatnent of a

wa@le@aendsu3 caused by, associated with or acconpeei/Ee2003/013443

any abnornmal kinase activi2 selected from Chk, AKkt,
Pdk Cdk and/or VEGF-R activity as well as

Qn Fn'i‘@ 2004/ 048343 PCT/ EP2003/ 013443
2 14 ir% sre |o a'%ncq))rﬁp%und of general fornula (1)
add¢Bd(xrbranco-ar(y2-¢hid-imid adchidrp)ettlylfamibip)-@her ei n t he

Ki e d f DK1, Akt], t d/ Akt 3.
TP RSGHeip BB G TiRB U bR |
S N2 b -G IBnbRy ) BB INA (O I fiRRS0L & yhethyD-2.4-
cq:mnmmdmedmmmeh VEGF-R 16. The use of a conpound of
| f d f clai 1
IS PO AP A M VIS BOR2E et 7 om Gkt
\C
?rﬂfﬂﬁs‘dﬁ%"gf“”‘@p%@r E?f#é?ﬁg%%ﬁ)‘é%?ﬁi‘%?w AR e
frl‘dffﬁdéﬁﬁbmoédg?-bfHﬂwdamj-tiarllemw)arslno)a?e di seases,
t di th t d d
oY i RS E R y -CEFaRl M brEh S kot r 1 osi s,

f INI(QI((SibQinS@-aS(@(ﬂhWoMIWI e@rwlyhanﬁmaﬁbul ar 15
di seases, infectious diseases, nephrological diseases,

cmmﬁmdlrwhamtq)pbenvl)sae@@ay@ﬁer ative diseases, |i ke

di VANG i.nfections,
prﬁe\sgﬂ{5 Er;'lcg%t“gno e%%g?syl)eft%\a 'Qvgztl ng the
qurmldmyl)aﬁm&gphényl) beRxSAideng or treat| ng ker at oma
seni_l es and dermatitis. 20 18. The use

adé6d¥- [?g[[?d’f@'lnﬁr%{@'/[( 'W@P@jlﬂylggﬁb@éw \aminalghemyllamino]-4-
SRR HR S0 0 BLBRAASL SpBgidk, Kapos s

IYsease an ema arthritis

st:ﬂ(ﬁiﬁanmombkmunqu Bl-iehidaizdi4- ylbahylwﬁmoqilzseas es stand
for di ai‘r‘éfhl c.retinopat hy, neovaskul ar gl aukoma, 25

aLRV(S'm' aminolrhansdl-2 daidazalid H@qur&l s, al opeci a

t and
Al hioB o ke SRy aeases star
prmlnnﬁldmt]ammo]pﬂnezrqé]s’emetbyltamlnﬁdkémldmesi;onenf ecti ouse

o EERP TS ORY 2 a3 503 ohPay B aamino lphebyliaeinol-5-
Sttﬂrﬁﬁhof flpy ﬁﬁﬁdlﬁﬁ]aﬁmnb]d"rgpﬂlgrﬁxd @g)gﬁ%ﬁdlréglé Ca??hcsamd,

arteriosklerosis and res hro

di BERE24[3sH{( éFﬂrnfrmCVbemeyl).daobmmh]amme]phéanmhlmD] 5-bromo-4-
ne hr o

L R = W LA

F’W[@f[?CIPﬁ{[@l%%%mlR@ﬂ -oXEBfHen o IfanshefBHey ARAIHY-5-
bromo-4-pyrimidinylJamino]propyl}-5-oxo-2-pyrrolidinecarboxamide,
N-[3-[[2-[[3-[[(2R)-2-amino-1-oxo-3-phenylpropyllamino]phenyllamino]-5-
chloro-4-pyrimidinyljJamino]propyl]-2,2-dimethyl-propanediamide,
3-[3-[[5-bromo-4-[[(3,4-dihydroxyphenyl)methyljJamino]-2-
pyrimidinyllJamino]phenyl]-2,4-imidazolidinedione,
3-[3-[[5-bromo-4-[[(3,4-dihydroxyphenyl)methyllamino]-2-
pyrimidinyllJamino]}phenyi]-1-methyl-2,4-imidazolidinedione,
(4R)-N-[{3-[[5-bromo-2-[[3-(2,5-dioxo-1-imidazolidinyl)phenylJamino]-4-

pyrimidinylJamino]propyl]-2-oxo-4-thiazolidinecarboxamide,
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chroni ¢ neurodegenerative di seases stand for
Hunti ngton's di sease, anyotrophic |ateral sklerosis,

waorankivssens di sease, Al DS, denentia and Al zhePCEEP®03/013443

di sease, 5 acute neurodegemdrative di seases stand for
i schemi as of the brain and neurotraumas, and viral

R a0 BRSNS PR,

a uynnﬁdlinylhr?lng]mowg]gﬁmh%b trgl/mhéc{v/aérbegkaéndndl%/ th;e
n&&' f&é v oﬂrﬁ%ﬁ 5c@r?fs$11s'£3%§)hrcimvéhp@reﬂm@§mb\ga4y
e R A

of 3e[Be{5¥bramao-d- [13}(2}0xo{1hpymmqu)pd6p)d]‘amsha] m1l. '5
19. wherein the mammal is a

20.
huRﬁ(ﬂm"§.“Lyaam@ofpé‘?ﬂ%@'zg‘"ﬁ|dé’|zﬁ‘"q'ge%'9n2O wherein the
t_ ¥ > e _ f
, SRR B 2R ol S0l iAo
ag émyrlmld unydamén ajprepiy - 2aaxb-ditb @ziotidisecarboahddelios ease,

cal AR Brormp 2B L s S ATABE 25 saadRerolidinyllcarbonyll

neRbrAdeLliefygh no}iﬁ‘fp?/ﬂhﬁd lﬁVlﬁ’arﬁﬁét]&opxg—Za?on-

neur odeg eneratlve | seases, "1 ke “disrupti
neWéZOltdllm%boxﬂnﬂlde i nfections, prevention of
restenosis of vessels, prevention the formation of
scars, prevention or treatnent of 25 keratonma seniles

m;\c&smgémncﬁaffmtjwm trucddre The nethod of claim 21,
wherei n cancer stands for solide tunours, tunour- or

me{‘h@ﬁ é(ér<§3 @ammmetmmrwl)asmwoﬁrbrmag% n's di sease

o P BB Ak BV otdin -8R Ganger ™ ' ¢
r eﬂL[[&bﬂirhN-A Wmmwa&bl GLWﬁWﬁmln@PQ@yhﬁmﬁﬁ?l]ammol] 1-

di seases stand for psoriasis, alopecia and/or multiple
sk|n@pbmaieneacph¢aﬁlﬂe di seases st and for cirrhosis of

[Ebgg%g?me@%‘@ %E&@fo’l > ase)g],% ar "r'ipyﬁzﬁergﬁré%%ﬁ'—"

i nirmnledmbdmlea&es etihyrdtdror di seases that are
par asites car di ovascul

d
gse &oy E‘f‘gﬁﬁ?ﬁd%@%@%&wwhy'ﬂ R2- @r@ﬁéhxlﬁd%@elmyl )-2,4-
gg hédlarﬁ]d@rt eri oskl erosis and restenosi s,

0gl ca i'seases stand for glonerulonephritis,

dl ab(é54ba:omeph((aﬁ(atﬁimidamjl44gyl;athylbmpim()@<ﬂ)mnisiiirwl)amino)-
onbi c kr oangi opat hi s syndrone, transpl ant
@E’??'@ and gl oner ul opat hy,

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

benzoic acid methyl ester,



chroni ¢ neurodegenerative di seases stand for
Hunti ngton's di sease, 10 anyotrophic
wo a0ened3sk| er osi s, Parki nsons di sease, AlIDS, dECERP1083/013443
and Al zheinmer's di sease, &@dute neurodegenerative
di seases stand for ischemas of the brain and

e iR B3 o LRSI

15 grishidinyl)amino)- benzoic acid methyl ester,
N-((3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)methyl)-methanesulfonamide,
4-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
benzoic acid methyl ester,
3~((3-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-pyrimidinyl)amino)-
phenol,
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-imidazol-4-yl)ethyl)-N?-(3-methylphenyl)-2 4-
pyrimidinediamine,
N-(3-((5-bromo-4-((2-(1H-imidazol-4-yl)ethyl)amino)-2-
pyrimidinyl)amino)phenyl)-methanesulfonamide,
4-((4-((2-(1H-imidazol-4-yl)ethyl)amino)-5-methyl-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((4-((2-(1H-imidazol-4-yl)ethyl)amino)-5-(trifluoromethyl)-2-
pyrimidinyl)amino)-benzenesulfonamide,
4-((4-((3-aminopropyl)amino)-5-bromo-2-pyrimidinylamino)-
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)-
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)-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)-
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benzenesulfonamide,
4-((5-bromo-4-((2-(1H-imidazol-1-yi)ethyl)amino)-2-pyrimidinyl)amino)-
benzenesulfonamide,
4-((5-ethyl-4-((2-(1H-imidazol-4-yl)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-pyridinyhethyl)amino)-2-pyrimidinyl)amino)-
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-pyrimidinyl)amino)-
acetamide,

N-(2-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-
pyrimidinyl)Jamino)ethyl)-acetamide,
3-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)amino)-
propanamide,

N-(4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-
pyrimidinyl)amino)butyl)-acetamide,
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)-1H-pyrrole-2-carboxamide,
4-((2-((4-(aminosulfonyl)phenyl)amino)-5-bromo-4-pyrimidinyl)Jamino)-
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,
4-(5-Brom-4-prop-2-ynylamino-pyrimidin-2-ylamino)-phenyl]-N,N-

dimethylaminosulfonylamin,

PCT/EP2003/013443
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1-Methyl-1H-imidazol-4-sulfonsaure [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,
4-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-benzoic acid ethyl ester,
2-(5-Bromo-4-prop-2-ynyloxy-pyrimidine-2-ylamino)-benzoic 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,

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,
4-(5-Nitro-4-prop-2-ynylamino-pyrimidine-2-ylamino)-phenol,

Methyl 3-[[5-bromo-4-(prop-2-ynyloxy)pyrimidin-2-yljJamino]-5-[(2-
hydroxyethyl)amino}benzoate,

Methyl 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 methyl ester.

12. Pharmaceutical composition comprising as an active ingredient at least one
compound of general formula (I) according to any one of claims 1 to 10 or
compounds according to claim 11 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.

13.Use of a compound of general formula (1) according to claim 1 or 10 or
compounds according to claim 11 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.
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14.The use of a compound of general formula (I) according to any one of claims
1 to 5, wherein the kinase is selected from PDK1, Akt1, Akt2 and/or Akt3.

15.The use of a compound of general formula (1) according to claim 13, wherein
the kinase is selected from PDK1, Akt1, Akt2 and/or Akt3 in combination with
VEGF-R.

16.The use of a compound of general formula (I) according to any one of claims

1 and 6 to 8, wherein the kinase is selected from Chk1 and/or Chk2.

17.The use according to any one of claims 13 to 16, wherein the disorder is
selected from cancer, angiofribroma, arthritis, eye diseases, auto-immune
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 treating keratoma seniles and contact dermatitis.

18.The use according to claim 17, 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



10

15

20

25

30

WO 2004/048343 PCT/EP2003/013443

268

rejections and glomerulopathy,

chronic neurodegenerative diseases stand for Huntington’s disease,
amyotrophic lateralsklerosis, 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.

19. A method of treating a mammal having a disease-state alleviated by the

inhibition of Akt, Pdk, chk and/or VEGF-R activity, wherein the method
comprises administering to a mammal a therapeutically effective amount of a
compound of general formula (I) according to any one of claims 1 to 10 or

the compounds of claim 11.

20.The method of claim 19 wherein the mammal is a human.

21. The method of claim 19 or 20, 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.

22.The method of claim 21, 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 lateralsklerosis, 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.



