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WD 2007/ 003596 1 PCT/ EP2006/ 063736 91241pct
- am no-pyrimdi nes used as Aurora inhibitao
ngrzé‘ﬁ%@??%}ﬁnvem ion relates to ﬂ IECSU&%WOWM
2, 4-di am no-pyrimdi nes of general formula (1) R3 H
NR N NY.1-11 s HN,R2 wherein the groups Rl to R3
have the neanings given in the clains and
specification, the isomers thereof, processes for
reparing these pyrimdines and their use as
Eﬁﬁpﬂhceutlcal conp03|t|ons 10 Background to the
i nvention T
regul at i on gl’n ﬁﬂ%ﬁ éd E@I&H‘ aqllﬂl%ﬁors
characteri sed by uncontrolled gromﬁh ThIS is due on
the one_hand to_the | oss of control protelns such as
Thepregsuh iRyertiquyelatesdo ngy 2.4 Agmysspyimidaes of genarpldormula (1)
activation qgfsg so-called accelerators of the cel
cycle, the clinydependent kinases. 15 Studies in
nodel organisns ch as Schi zosacchar omyces ponbe,

Dr osophi | no@laéter or Xenopus as well as
i nvesti gaﬁJ onslin human cells have shown that the
transitio the G phase to nitosis is regul ated

by -t he CDK1/ ycI [ n B ki nase (Nurse 1990). This
Ki nase, -WhiHNL i $ f(g known as "mtosis pronoting
factor" (MPF), R20 p Qphoryl ates and regul ates a

lurality of proteins, such as e.g. nuclear
wRergidhe eroupk Rtk ohavs the ’@Pﬁ%ﬂgsc%%lléﬁélil algﬁoﬂn%épﬁqlﬁcahon the
e it b e PR e by RGO G st B pHlifcentical
coogpaitanhs.on, the structure of the mtotic spindle
. apparat us, . chronpsone condensation.and. breakdown. of.
the Gol gi apparatus (N gg, 2001). The treatnent of
Bﬁ‘éliﬁﬁ‘uﬂdlfﬂ)t% ik6dkonWM th i nhi bi tors against CDKI/cyclin
B, such 25 as e.g. butyrolactone, leads to an arrest
TumourteellGhdMly bicpzstly nlids desibdior pnd egrored by ithe badyiaodiats

HfpRrinhoY BoR LGB IR o s G ds B losy dggurrol

proRif-shikes ReEtAePIE RLEPTE, P21 khd3$P4nd also to the activation of so-called

accelerators of the cell cycle, the cyclin-dependent kinases.

Studies in model organisms such as Schizosaccharomyces pombe, Drosophila

melanogaster or Xenopus as well as investigations in human cells have shown that the

| transition from the G2 phase to mitosis is regulated by the CDK1/cyclin B kinase (Nurse,

1990). This kinase, which is also known as "mitosis promoting factor" (MPF),

* phosphorylates and regulates a plurality of proteins, such as e.g. nuclear lamina, kinesin-

like motor proteins, condensins and Golgi Matrix Proteins, which play an important part in
the breakdown of the nuclear coat, in centrosome separation, the structure of the mitotic
spindle apparatus, chromosome condensation and breakdown of the Gol gi apparétus (Nigg,
2001). The treatment of human tumour cells with inhibitors against CDK1/cyclin B, such

as e.g. butyrolactone, leads to an arrest in the G2/M phase and subsequent apoptosis

- (Nishio, et al. 1996).
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(PLK-1, PLK-2, PLK-3 and PLK-4) play an inportant role
in the regul atl on of the eukaryotic cell cycle. PLK-1

WOROpHIBI%uUl ar has been found 2o play a central WIVEPZPGR/063736

the 5 regulation of the mtosis phase. PLK-1 is
responsi ble for the maturation of the centrosones,
for the activation of phosphatase Cdc25C, as well as
for the activation of the Anaphase Pronoting Conpl ex
(dover et al., 1998, Qan et al., 2001). The -
injection of PLK-1 antibodies |leads to a & arrest in
untransformed cells, whereas tunour cells_arre

Iru@ﬂdptﬁ@ tp e c‘mc{l@gﬁegquiﬁatsl@m{sggi% senvalled ppdo-like gmne/th@omne kinases

AR IPUEE BTSRRI SRoPAESasTR AR, o
clilagysioceldcl el RLKebimsrtidutds hasbéenrfoendaayiey :Eﬁm@l\m@m the

et al., 1999 or, by __m crotubul i sta ilisin

r%btlabpf the oy Skﬁdé\%% PLE-bis regnogpiple far the gagpration vof the
R0a5éd fof g% §@ v?@&#ﬁigphgeé’%%é /L2t )as Qv%?'ys e tﬁ@ Qetivation of the

rwtz, ki'nases o Aur or a
AhaphabeijﬁglmwtC@nwiex Glsvarebeled9es, Qitn eedll, 2601/)1 Thomjection of

e jn J e chro one .condensat
PHE RS eR IE B D AP 6 S B Pl B GRS monr cell arest

NP ms%hhmaﬁé&mmg@ewsbgnnent of the

metaphasis plate and cytokinesis (Meraldi et al.
2004; Carnmena and Earnshaw, 2003; Andrews et al.

SEOME SR T R A ymm@n g spesf o

potdins B selcallb®kitesidshcBat YRexahplR Bysi (Mayefet al., 1999), or by
Caenor habdi tis el egans and Drosophila . nel anogaster,

. migrefubulé stybilising og dpstailisingagents (signeplehinins kel sf@ﬁ@S% ivinplastine,
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o 1 S ARK1
vintr B el MFLoRAIE 1OEH (10 S Ber e e o

simlar overaII structure whi ch conprises a variabl e

N-t erm nus, conserved central 25 ki nase dﬂréai.n
Thﬁaeréﬂymaﬁescgfttb? b it regyitesgos proceses of cell division

T o BERURIE S Sy SRl
1dtemaions,a:hr(mmmi‘neodnenmtlbn rtkeahgmnens péﬁ:ue aatapbsis plate and
o Adreith o DS SHEBeA T s 5 ASORSs P gy 2009)

TRQe %f‘eﬁ{HePsS&fiﬁé Rty PRe %@ém&’éssnwed% %ahhlﬁﬁbus —CA@6f A B hREC.
pol es. Accordingly - as confirnmed by RNA | nterference

Asrqekinaesof the Avanel Brtypei adsoessést int Cadnotbrbdéin alsganseed Drosophila
WO 2007/ 003596, 3 RCT/ EP2006/ 06
RO ST AL ST TLL SPRE POk Fee t%? Byis known by the

ndEPIAYEDS @et@vﬂsﬁte?} Q@Mﬂh@ﬁ s ribe) VAl tHRUSuBed pmairfsrshare a

for Aurora A, such as e. uba or protein
siphies pquhgglquﬁn “Bilqlb(pompnses a vana'bl -terminus, a well conserved central

kinase domain and a short C-terminal part. In spite of the similarity of their sequences thg

kinases of the Aurora family exhibit different subcellular localisation which is linked to

specialised functions.

Thus, Aurora A is to be found in the interphase in centrosomes and during mitosis both on
centrosomes and on spindle microtubuli close to the poles. Accordingly - as confirmed by

RNA interference experiments - Aurora A is essential for enfry into mitosis, as
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 opgpiodle nBcrpsutmlicdose 40 Hegpole Ghr@mts?é Rl

2. TPX2 appears to be responsible for the correct
activation of Aurora A in tlne and space on spindle
WHOPBERS i close to the pole3(Hirota et al., 2B@HLEP2006/063736
Bayliss et al., 2003; Eyers and 5 Malley, 2004; Kufer

et al., 2002; Satinover et al., 2004). Aurora B

associates in the early prophase with condensi ng
chronosones, |ocates in the netaphase on centroneres,
re-locates thereafter in the central zone of the

CeBIsoat mpirmmbleandamﬂaraﬁ@ncaﬁmﬂmkqplb@whmwméds loat, dtiere are

VEIBARIT TP ACOH) 55 & b S Gy DaEt PR PGPaHzse inhibitor-
2bepxes ]iﬁbetafBQo @@E‘%Bﬁéibl@ fﬂ)ll the cdii&$ Sctw%ﬁ@ﬁ BEABFOrS Al t1me and space
spatial” changes during mtosis justi 8/$r eferrin

Boghssgd plg 2003; Eyers and
VR B e i e

B. They are | NCENP (inner centronere protein),
survivin and borealin (Andrews et al., 2003; Carnena

Aurafa Basprsinios inzhogarlyrsopase weth cepdeasing chymuysomgp, locates in the

| rﬂg%%ste%ﬁcgﬁﬁblﬁ&egf eg&%&%t erg%f W@nﬁﬁgtgtpag O%R&Fé}{t%éspmdle

agdtheR fihsity bdcdimee )éoncei’ﬂﬂﬂec'i hi¥h® moinensof dyeokinsis orhthgbd-yalled

conserved regj on of It binds and act.i vates
legneing oBC bgdypﬁa@EﬂNgFmeﬁné@ regign betweendhs danehies ggfly; These

S S PR ol o

" @fonAosonnzh pissemsget’ hperotedm stt ledstithast athérs'eromesdioal mfssenE@" proteins
Ayrora fa Aurora C.also bi
IRy B tohin AR COTR AN hq ey S BRENY GARF Kergpmere
pﬁﬁélﬁf sﬁ«‘éﬁﬂ’ﬁ gndbdrkali d}aes daDNRRB; €¥RERE 9h@ BatnBNAY,2003;

Aur or a resunmab able to take over sone
Mazaldi 6t @thOOHS)oﬁm mapqﬁaat ®intaf chtactdhesmgineAwrhea B and this complex is

RSP BARD SR8, S S5 b2 e8Pl oo mosi
h?g'hly coR@8Hed telzichitofINCENEO BbindsAE Ak BvaBespR@s B ayid at@®sphorylated

hi sStone H3 at Ser 10 and Ser28. Although this
by Hiskinasey(Adeims st alg @0A BiskopandrSchimashsaelP02:0Kaitna et al., 2000;

B%ﬂ{;@g@ﬁo?@o ?{gﬁg?ga ngmr)t he effect of this event is

stage of the cell cycle.
Th|s i's confirmed by the fact that histone H3 is 30
concentr.at ed in mtotic chroggsomes W|th Ser

AYF5a 16 Hir 1gast sharagterised mambsn ablhs Awen amrlypwora C also binds to

I b
LAY 00 AR, G A
h&Qhé k2RI @kﬁlﬁ&?ﬁﬁle\rds eAngotaC isygresimmbiynaplofo take over some functions

REAVOHLP1 T oK BB S P PRGBS ook PoflG Gl can be

nmﬁm the rékﬁ&@dléh SPARoEXC (bhshDétal. T2008% Lokt al., 2004)
Manuscri‘pt in Preparation).

Aurora B phosphorylates histone H3 at Ser10 and Ser28. Although this phosphorylation
coincides with the momentr of chromosome condensation, the effect of this event is o_nly'
relevant at a later stage of the cell cycle. This is confirmed by the fact that histone H3 is
concentrated in mitotic chromosomes with Ser10 phosphorylation and simultaneous Lys9

triple methylation on heterochromatin near the centromere. Histone H3 thus modified
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5 One function of Aurora B, which is nmade obvi ous by

the inhibition of Aurora B, is in the conbining_ of

Vel $PEPEnto proteins on the Ki nét ochore duri ng tthT/EP2006/063736
net aphase (Ditchfield et al., 2003; Hauf et al.

2003; Murata-Hori and Wang, 2002; Vigneron et al.

2004). Aurora B plays a central role in a signal

pat hway whi ch detects and corrects syntelic

(defective, because they are starting fromonly one )
pepentd the indiag okhetenockrimatin aratein it and permits access-to centromeric
m crot ubul.es dr,ews et al,., 2003, r.mena and..
BB Sa TR P Prrp e pssRgity ot FORp R fiprg, T, ot ol
MnusdripR 6 PRPiratién)not corrected, errors occur in

chronosone segregation. The Aurora B-nedi ated

phosphoryl ati on of the m crotubul e depol ynerase MCAK

isdinked,t t Ry I ecti . ' e
o R0 e B SRS SRR PEP I GBLPT g 3y m e
c@nBininEsH di iérent R bteiRrof tRgkinbR ch@p ldugad ihe Mnetdpbiage @itthficld et al.,

cyt okinesi s, such as e.g. I\/B\?RaCGAP,‘ t he Inid_ght.

204 e 5 208 Mumizrijos rad Wang, 200s Nigeronc ahi 30045egeore B
oA LS P P, B S Skt
bpcanseniRphie stppfisiniinty bos spimiipbeit) kigetbtiere nttmvbirentsof
BB GRBEoDS ot Ho DTt bt ERBTER ciiss ML ot al, 2004). I
tlgé stateaFAftdchnlet Wir¥cectddC e s 0B i MRGhiohEe Qégr?&i@ﬁ.ame

In the ce cycle, 1t 1S was surprising to find .
Avharts B-mieiliatediphgsphordationBfi the migrowbuleaicpalynierge NEAK is linked to

cause mtotigc arrest . hbut her continuation of the
.,_FT&%.F?“WBPEWI{%%E&%'??‘S&i?ﬁ@_ ks (Hauf et al., 2003). As.

a result of the 25 accunul ati on of syntelic
m cr ot ubul e- ki netochore attachments and therefore

Avaora B alse phaspherslptesgueteing ahichnaze impartany for fennying giegpplication

occurs, . fi.nall eadi ng, t t QS - :
R Hrartib MsReAGAE: 4 ki seory Main of myosin I,
virRéRinh B&Rah YERAP Kaen fibfilariayldis prote2®0dy welBfs thaikirieains MKLP1
here were predom nantly indications of the onco

t .
apd MKAR; of whinly MKdPR 1§ Biegumably sespprsibla forsh chig the wansfer of

g SR GRS Bload B0 Bl tm eRh R ot R body

(amebagleyali,pdddect |y present (Zhou et al., 1998;
Bi schoff et al., 1998, Katayama et al., 1999). This
changed with the finding that overexpression of Aurora

1Bviel STTRE YARS fnlBBRS 6F AGBk ]? iR Lheysisat %‘.Ws%ﬁfpri's{hg to find

xenogralt experinents directly 1 ncr eases_ t he
that dildlsitiog Aurara Benawroumells doesmet saust ntitptio arrst but rather

Cot r espongdi n umpur s, exhi bit ed. chr oms
CPRPEEP Pt oS CToIE PRASE YRR DR REP 037 As a result of the
abhrsnhvdathenc ifidBasticdlinetodddRattacliiiests ah@ diskdfore faulty
underpin the inportance of Aurora B durj n? t unmour ]
chronespme segregations, massive polyploidia occurs, finally leading to apoptosis. Even
the simultaneous inhibition of Aurora A cannot influence this phenotype (Keen and Taylor,

2004).

Initially there were predominantly indications of the oncogenic activity of Aurora A (e.g.

- transformation of murine fibroblasts after overexpression), whereas for Aurora B such
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Pyrimdines are generally known as inhibitors of

ki nases. Thus, for exanple, substituted pyrimdin
‘W@?%”ﬂoﬁ%% aromatic group in the 4- position as ggp§§@mmmym6
conmponents with anti- 1o cancer effects are described

in International patent applications WO 02/096888 and

WO 03/032997. The aimof the present invention is to

i ndi cate new active substances which can be used for

the prevention and/or treatnment of diseases

indieatwos werexmdy bylirestiseprssent (Brouzt alor 198B; Bisthoffid al., 1998; Katayama

P BB 35 Bendor e SR e s PR oA B B gporvonic
haRRRF adlisfaal M e (Horeo i RERS gﬁ*aﬁ Bﬁ)enﬁfeﬁtéﬂﬁremy inBagrdhdIdcidence,

are defined as hereinafter, act as inhibitors of
sizg@n{l invesiveness of ismeumoCritaspoading Temeurs exubigesshsemerpmal

nﬁiagaoﬁ di ng f’#g?ﬁ%g&?m@?{g 12[‘3'883321 Eﬁ iop ggnm;(?t% ef%fll %bﬁ TREse results.

vadérpi thy iporsmee bf AgroeeBldueing han&mrgaﬁ@ss and
characterised by excessive or anomal ous cell
proliferation. The present invention relates to

PR AL T iy B s

pyS ERO0DH B 8-dfomdRit gﬂwp)itn&he 4-positiop as sotive tompomultyith anti-
R5 ang. optional |y one re R4,  sele d
cangsh glteess arg d@wbsgp{We qq:a) @at%ﬁg@}cgaonsc\}v% Oi/6%§88 and WO
Briebeeycl oal kyl; R2 denotes a group, optionally
substltut ed by one or nore R4, selected from anong

5 al kyl, C3-1o- cycloalkyl 3- 8- menber ed

: cl | k d
B ﬁ@fﬁiﬁ%ﬁﬁgﬂﬁ%ﬁ@yﬁxﬂﬁwg” Aiisa® Muiiet fe JRRARS rhich can be used for

15

20

23

]I‘i’(%%}ﬁi%n aH@Pa8MmeniA¥, dlse%@, chithdreAbda)y, exClsdive or abnormal cell
al kyl, G ao-cycl oal kyl, C4_16-cycl oal kyl al kyl and

p@?hfmﬁganyl al kyl; 10 R4, denot es a group selected from
anong Ra, Rb and Ra substitut ed by one or nore
identical or different R and/or Rb;

Detailed description of the invention

It has now been found that, surprisingly, oompéunds of general formula (1), wherein the
gfoups Rl,' R? and R? are defined as hereinafter, act as inhibitors of specific cell cycle
kinases. Thus, the compounds according to the invention may be used for example for the

treatment of diseases associated with the activity of specific cell cycle kinases and

‘characterised by excessive or anomalous cell proliferation,

The present invention relates to compounds of general formula (1)

R3

iy
N\|¢N
HN -
RZ (1)

wherein
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R5 denotes a suitable group selected from anong
CCONRR -S(0)2R, 1 N(R) S(0) 2R,

W‘Nq’(‘)%’@&%}‘s 'N(R)C(O) CR_ and %N( R ONR R each Ky a063736
sel ect ed |ndependently of one anot her from anong

A _6al kyl, C3.10-cycl oal kyl, C4.16-cycl oal kyl al kyl ,

C6- loaryl, C7_16aryl al kyl, 2-6-nenbered heteroal kyl,

3- 8- menber ed heterocycloalkyl 4-14- menber ed
Rgeterocycloalk Ialkg -12- nenber d heteroar g

dendenbaoup.cubsue barRﬂaafl reptionally by B of WOk Ltagediom

SR R e E %d%a@%&%éﬁéatﬁ%f@%‘gﬂ%ST 'oiy” %,

=S, -SR, =NR, =NOR, -NRR, hal ogen,
R-églgn\lc’gg%; %m-o%lb)séjg%n@g@%y%%%r @(%@2 ebted g‘% a|}|r$§1g Cirs-

aTk@l((%_ﬂz al@% g_baﬁg&gr@ﬁg 0 Ry&&@é?i%w @i(dﬁﬁ)S)’-\Fl\I%ghembe@d

hefENETR) NRR, -N(Rf)C(OQRC, -N(R)C(S)W - N(RF)S(0) 2R
N(Rf)C(O)OR -N(R)C(ONRR, -[N(RC(O]2R -NC(0)]2R
-N[C(0)]20R, [N(R)C(0)] 20R and - N(R)CN(R)NRR ; 30 WD

I@Qi%ﬁét@@égl%ﬁﬁée@&@é E%%Pﬁﬁér%ﬁ?%ge@aﬁhg& LoNepeng@tlakyl, Cia

one a er Is drogen of a group optlonally

haloaldyl, 104t e dydbyalkyieCa. mfcyni@ﬂ]é(ﬂaél@rhtanéﬁb sylaikyk er ent Rd
and/or Re selected fromanong Cl-6-al kyl, C3-10
cycl oal kyl , - C4-11-cycl oal kyl al kyl , C6- |oaryl -
ngdeﬁglﬂ ¥ bﬁi ?%Elect%d Goreahes £ ®° et IR spstitutad By one or more

nber ed erocycloalkyl 4-14- menber ed

: 1&@ﬂmalaﬁ)d¢ﬂf@amtl&laaﬂ4oyll{ 5-12-nenmbered 5 heteroaryl and

6- 18- nenbered heteroarylal kyl, each Rd independently

~.of one another is hydrogen or a group optionally.
I@Sl%éjﬁbfeﬁ Htsﬁ@hb@é/gr@ﬂp selegtedfio® andmgt +(I‘(€I)R‘br CHNRSRanB(GRR’,
a

nd/or Rf sele ro
més«aj)gﬂtoam&}cw)&% MR%@@) P@DC(%%mw
Cr_16aryl al kyl-, 2-6-nenber ed heteroalkyl 3- 8- menber ed
10 heterocycloalkyl 4- 14- menber ed
heh ar Qﬁgérdcfbahﬁddpalhdeylﬂy o5 eﬂeaxmﬂu@:oadmnmge Coaatpyl, Enop-gycloalkyl,

18- nember ed_het | |

Grwepciana BHoh Gerarh Caie s terrryPard BRSRRR: S-memlbefzdﬁ
Ohdnber&l b -

AR, e RO AR, $10G b et onry] o0

rORNmbesMeterdd®alkyls( O R, - S(0) 2k, -S(0) 20R!,

“S(O NRRL, -S(O2NRFR OS(ORf, -0OS(O) 2R, -0S(0O) 20Rf,

-05(0)2NR R, -C(OR, -C(OOR, -C(ONR R,

. %ﬁ%h%‘%ﬁabw«ﬁﬁﬂ eactCbNORBIMRRLinde @A) of one another from

among =0, -OR’, C 3haloa1ky10xy, -OCFs, =S, -SR°, =NR’, =NOR’, -NRR", halogen,

_CF3, -CN, -NC, -OCN, -SCN, -NO,, -S(O)R°, -S(O)2R", -S(0),0R’, -S(ONR'R’,

-S(0)2NR°R’, -OS(O)R®, -OS(O):R", -0S(0),0R’", -OS(0):NR'R’, -C(O)R", -C(O)OR",

-C(O)NR'R’, -CN(R)NRR®, -CN(OH)R®, -CN(OH)NR'R’, -OC(O)R’, -OC(O)OR’,

-OC(O)NR°R’, -OCNRNRR, -N(R)C(O)R®, NERHC(SR, -NRHS(O)R’, |

NRHC(0)OR’, -NRHC(O)NRR®, -[N(R)C(O)].R°, -N[C(O)L.R", —N[C(O)]20R°
[N(RHC(O)],OR® and -N(Rf)CN(Rf)NR°R
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QCN(Rg)NR R, -N(Rg) (O R, -N(Rg)C(S)R
~ ) 2R, -N(Rd)C(O)CR -N(Rg) C(O NR Rf,p 319
W-O%%%O Rf)NRfRf 20 each Rf i ndependent |y of Pone 20061063736
anot her is hydrogen or a group optionally substituted
by one or nore identical or different Rg sel ected
from anong C _6al kyl, C3-8-cycl oal kyl, C4-11-
cycl oal kyl al kyl , C6 |oaryl Cr. 16ary|alky|

2- 6- menber ed het er oal kyl 3 8- menber ed
eavbife ﬁ@fkeyemclsat xy% onegmpenishydragsn Wéﬁer%@mfls%frlwuaftwg}ﬁed by one

Iﬁﬂ‘lgl ?r(ﬁ 1{?@1‘% or R4eiBcted ?rof'q el ?Qk 10
eroary each Rg i ndependently o one a ot
cydodﬂggd;(dgmyclﬁélkﬁlalldyy ICe.-1638y18€ € \atytedk | y2-6-nBnticted heteroalkyl 3-8-

C%/n%l lfo?al :T(gilé{iéﬁglﬂ(glfgﬁ]ﬂgar%Lgregﬁﬁtgpp&g%/lgah%kyl 5-12-membered

hAELEAP SYES- G R Hhberét Hde rHEﬂWﬁlE d heterocycl oal kyI
-1%5@ r%ered eteeroarill andyg 18 30 nenbered

heteroaryl al kyl, optionally in the formof the

140 acema WO 2007/ 003
o Bl oL RSB RS IR s by one
ohhsrermeﬁﬂémeo% di T MRat® ana/osl Ré@élb&étﬁfrbm dnftfg Cpealkyl, Cg-cycloalkyl,
har macol Oa%l cally acceptable acid addition salts

Cn heayeloplkylaticybifes. nayple €11 dardalkyly 8rfrnembersil a@@@allwl 3-8-membered
BRI oL 508Rbed REOHL Sy 575 el ntromyt nd -

1g:ﬁfbhﬂjegaalﬂewmar¥1ralkgmot her aspect the i nvention rel ates
to conpounds of general fornmula (1), wherein R3

denotes -CF3. 10 I n another aspect the |nvent| on

lf@g&? s 181b (%Bl%gé}gls 2h sﬁga%%ﬂl n‘gé%er i ’anéf\{ﬁglr £ among

eno eteroary F—

—Opt(i)an@k mmmx;@ uneﬂ; bg, SRS, eNRsNORS-NRRE halogerh e€F, -CN, |

TS0 ey BTSSR SRR RS R

ésht?ﬁkf teé@zlbﬁ/ @S‘@))%R“QD@(O‘}Z‘E\JR% popoldienors pe(@)NRfRf
I Avent1’6n’ rel at'es fo coppound IRf eneral or mul G

-QN(RANR RE3CN(OR)R, AP (NOB)NR RENORZOIIAIQAC(QWORY, -OC(O)NR'R’,

-OCN(RENRRS, -N(REC(O)RY, -NREC(S)RY, -N(R®S(O)R’, -NRHC(O)OR’,

NRYC(ONRR!, and -N(RE)CNRHNRRS;

each Rf independently of one another is hydrogen or a group optionally substituted by one
or more identical or different R® selected from among Cj.galkyl, Cs.s-cycloalkyl, Cs.11-
cycloalkylalkyl, Cs jparyl, Cy.iearylalkyl, 2-6-membered heteroatkyl, 3-8-membered
heterocycloalkyl, 4-14-membered heterocycloalkylalkyl, 5-12-membered heteroaryl and 6-
18-membered heteroarylalkyl;

each R independently of one another is hydrogen, Cy.alkyl, Cs.s-cycloalkyl, C4q1-
cycloalkylalkyl, Cs joaryl, Cy.jsarylalkyl, 2-6-membered heteroalkyl, 3-8-membered
heterocycloalkyl, 4-14-membered heterocycloalkyl, 5-12-membered heteroaryl and 6-18-

membered heteroarylalkyl, optionally in the form of the tautomers, the racemates, the
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20

235

or (I A
Inenptesiespeshthie inyenbap Fokees RLeEpeuR

wherein n is equal to O or 1, and 20 mis equal to

- 5 and y is equal to O to 6, and the remainin
W&%?%%m?ﬂse as hereinbefore defined. In anot her g%%%P@P%/%W%
the invention relates to conmpounds of general fornmnula

(1A), wherein R3 denotes a group selected from anong

hal ogen and Clahal oal kyl . 25 WO 2007/ 003596 9

PCT/ EP2006/ 063736 | n anot her aspect the invention

relates to conpounds of general fornula (1A), wherein
eR@tioniersothesligraeomers ambtheanixtsesctbereoh end aptianellp the

el at es to.conpoupnds af ner al rmpla (1A), wherein
P ﬂ%‘%%‘ﬁ%%%"%g%‘i?‘%&?@ad log-s%ﬁs-tﬁ}g%ngr ed heteroaryl,
optionally substituted by one or nore R4. |In another
aspect the invention relates to conpounds of general _,
Iif onenaspect thie inyentigaaelaten trpompraids efgeneeahjormulasl).grhereip R
subst it ut Qr r n er aspect
ORI T Pt S G B o s C BB
pharmaceutically active salts thereof, of genera
fornmula (1 r (I A, for use as pharnaceuti cal N

Fohiarvaa oarp & apbgrein R

d%(ﬁ&ﬁ- 3unds, or the pharmaceutically active salts
thereof;” of general fornmula (1) or (IA), for preparing
a pharmaceutical conposition with 15 an
antiproliferative activity. In an r_as

Ip prodhgriaspect iedpentipy re’é‘ﬁg&‘r oipopp to Fﬁ&ggﬁfﬁﬁlglfa{z?), wherein R’

b 38Tk heraitiad @ﬁ‘ZF;‘ 0BRGNy sUBdtRutE@BYP bR GSmore R”,
dgl?d?%%dr:]%]f)a 1?lcsasrrml a (1e§ or (rl ) gr thg physi ol ggi cally
acceptable salts thereof, optionally in conjunction

et et e BT R iR i R bR (f Prerein R®

JERSTRONHIAS1, BhticRNG sabstit@Edby and dmere RY(1 A) for
prepari ng a pharimaceutical conposition for the
treatment and/or prevention of cancer, infections,

i SR ohe OB R PG SRR echor RuRIRITRS

preparation conprising a conpound of general fornula
(1%@or [(fA) and at |east one other cytostatic or

© . cyplot oXN ct)i ve substance, different fromfornula

ylin the formof the tautoners, )
tioners, diastereoners and m xtures

(1A)
wherein

n is equal to 0 or 1, and

“misequaltol—5,and

| y is equal to 0 to 6, and the remaining groups are as hereinbefore defined.

. 3 .
In another aspect the invention relates to compounds of general formula (1A), wherein R

denotes a group selected from among halogen and C,shaloatkyl.
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30 pharmacol ogi cally acceptable acid addition salts

: V%Q?d{ ﬁ/?{ﬁgv\o 2007/ 003596 10 PC[/ EP2006/ 063736 PCT/EP2006/063736

ions As used herein, the foll ow ng definitions
apply, unless stated othermnse By al kyl substituents
are neant in each case saturated, unsaturated,
straight-chain or 5 branched aliphatic hydrocarbon
groups (al kyl group) and the definition includes bot h
saturated al kyl groups and unsat ur at ed aIk

_' W@WI“M%MW%W%%W@H@%% zeafial i g‘aihgb pdgrein R’
d\%&@%@ﬁt chain or branched, unsaturated al kyl groups

%ve at |east one double bond. By al kynyl

~substituents are neant in each case straight chain or

TRARDLEG apbest i oo FRER WAoRyo UG kool PAPRRCL AR Atiein R

| dgﬁ?tgggglﬁggﬂoﬁé y| @%&r%&@ﬂ?ﬁ%ﬁiﬂ&ﬁh@!y&ﬁb%ﬁﬁt@@bf B & flore R*.

) roatons, while eac t he avai | abl e car bon
and heteroatons in the heteroalkyl chain nay each

nal | e .sub .ti ted i nd
13 e b ont eVl o € oo Bpaacs PlasheRtnprip LR Jferin @
denit RSP B frR%0, N, P, PO P02,
15 Sgﬁ%ggzgggﬁ%ﬁ&gy?g g. td| m?ﬁ?ﬂg.ﬁrﬁ)ﬁonet hyl ,
di met hyl am noet hyl , di met hyl am nopropyl,

hgling Eé’ .2 cﬁ g%ﬁg\t%tlbn g&%g%l %ﬁl&)p (t]:!w)l' thetpﬁaﬁmacgutically active salts

I Sopr arm noe
therdoe] é’ﬁ)gé)iatahﬁirﬁhmarm) or (1A), for use as pharmaceutical compos1t10ns
[ 2- (d| met hyl am no- et hyl ) - et hyl - am no] - met hyl , 3-[2-
(di met hyl am no- et hyl ) - et hyl - am no] - propyl ,

., Ill;l Xl?(ﬁﬁéyagﬁéc@ we’ m\?entt%g E@ﬁxg{o%ﬁ?oﬁndéq %ﬂflﬂ@iﬁ%%%ﬁcally actlve salts

oxy,.et propoxy,
tlibrdstﬁl dsf@eyleﬁahﬁin)mlém) tla183) ﬂoypreperﬁleg a;phmbayjlcalgloumpsntlon with
wher ei ﬂ one or nore hydrogen atons are replaced by
ap ANy feRthRCtivify- oal kyl i ncl udes both saturated al kyl
groups and unsaturated al kenyl and al kynyl groups,
such as for exanple -CF3, -CHF2, -CH2F,
In ﬁiﬁﬁﬁ&&sp@l&lﬁ@ﬁﬁyenuﬁhlmwﬁs to pl@iﬁ@dstlcal @rparaBions, containing as active

s S 5t MO AEBRS S SATDLRmAR 1 O NP Py ologicaly

ab@p%%’saﬁ@ ﬁ%?&)f t (Si)ti&)h&l@’ 1|nrbﬁn_]uﬁ&|1(ﬁf WIR colVeAbIM cMSiLRtE and/or
i odi ne atoms. By cycloalkyl” is nmeant a nono- or

cgiesseyclic ring, wherein the ring system may be a
saturated ring but also an'unsaturated, non-aronmatic

ring or a spiro conpound, which may 30 optionally
1hith&Q8hak thedpvdition Bamdsto thelase efcohpousdsasigereral formula (1) or

cl opropyl, cycl opropenyl, cyclabutyl, cyclobute
(Hgb fop ang a @gm@ﬁproéylépéMQ ﬁean @quZggéJﬁ%//\{entmn of

cancer, infections, inflammatory and autoimmune diseases.

In another aspect the invention relates to pharmaceutical preparation comprising a
compound of general formula (1) or (1A) and at least one other cytostatic or cytotoxic
active substance, different from formula (1), optionally in the form of the tautomers,
racemates, enantiomers, diastereomers and mixtures thereof, and optionally the

pharmacologically acceptable acid addition salts thereof.
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WD 2007/ 003596 11 PCT/ EP2006/ 063736 cycl oheptanyl,
enyl nor bor nyl , norponenyl, indanyl
“&%%W§E§§% splroheptanyl andH§p|r0[4 2]heptany})CT”EmW063736
Cycl oal kyl al kyl includes a non-cyclic al kyl group '
wherein a hydrogen atom bound to a 5 carbon atomis
replaced by a cycl oal kyl group. Aryl relates to
monocyclic or bicyclic rings with 6 - 12 carbon atoms
such as for exanple phenyl and naphthyl. Arylal kyl
Defipitic®és a non-cyclic al kyl group wherein a hydrogen
an aryl
A3 R R ko iR O GRRTpfd SA G
rlngs whi ch contain, instead of one or nore carbon

at ons, one or nore heteroatons whi ch may be identical
Byjallh sulsigients aseiganidn gacy casehwwratgénunsgfar% ptrgjght-chain or

BRSSP 3o RS o s o

sataatdd alzyd lgydups pyd aﬁsmh;thtcd alkenidzndwlkynyr graamsl ylkenyl substituents
tetrazol yl, oxadl azol

|ad|azoly
awp.eﬁ?lbgﬂse St hterRg i Rybr arﬁb?fgzlpwaz?ﬁ& kst Bﬁ%%?ﬁhwh have at loast
é@‘ﬁ rﬁif %l' p,n %ubsﬁﬁieﬁ{soa"i‘é Weadt'if URh ASEstiangRlchhin or
ISOIn enzo

hranyl, benzot hi enyl, benzoxazolyl,
bizanke, hnﬁmhty:ﬂ alkiyb gmupsawhmh Ihgve atieast psoiripledonldy | |
benzi mi dazol yl, indazolyl, isoquinolinyl, quinolinyl

H%ﬁe!&&%@ﬂ%fgﬁ%t%%&t%%@ﬂ- I nylr Pa%%ﬁ@él%% Wi h%drgérﬁ:ﬂkﬁlz&éidgwhlch contain
1168 GaeeqirdTh el iwhile, ea&ﬁ@ﬂ'ﬂlb ¥vdidblydarbonrad |hlefa:ydaioms in the heteroalkyl

i sochromanyl , chroman t et rahydr oi sochi no} i nyl_,
chzgg g sRch 9pt10n|aﬂb be ﬁtﬂ@g@ltqdalﬁ entlyrpfione ano ér 2hd ‘the heteroatoms

s%fé%&ﬁ%fe?%ﬁtmﬁﬁ?%"f Bh@ﬂ%gher 'ﬁl%ﬁpﬁl%{g%\ly &%&Et’mg of -O; N; Py PO; POy, -

eNzZ0Xazo
Sheozmt GSDZE(Bgddhﬁfeth)wmhombﬂmyk dirﬂéthﬁlla:gmhcmthyl eimylbl;hylammopropyl
ongRmomep e apinac iy SV ERsT g sopbpyiaminoethyl, bis-
Y- ) - 2-
2 BRI o e AL e ol metol M2
(ﬁnﬁﬁdﬁmﬂauﬂl&&b} éthﬂzarmylb] prkmpry'ﬂz hp@mambthyl 2-hydroxyethyl, 3-

nzothlop counmarin ocou
DS RADY, TS HE BTt DroBgTY RGPS R gtnethoxyethy).
t et rahydr oqui nol i nyl, di hydroqui nolinyl,
di hydr oqui nol i nonyl , dlhydr0|squ|noI|nonyI
Hﬂlildas'k}ﬂ oefosrta alklyygroum Wb@tﬁm 051@@@ meae hydrpgen atoms are replaced by

g'?rg? PSR‘@%?I&@P ngélg?srﬁ aﬁ% M?&%gﬂ@@@amrated alkenyl and

aIszhy 61115*53/ budﬂ‘d@)fbmww3,nw}}m|; asige CF2CF3,-CHFCF3, -CH;CF,,
[ - N-oxi de, indolyl-Noxide, indglin

D, -CUBEHo IR o R CHAGH I B Chip- ORI G i ECBr=CH,

ALK N L0 207 00 1

Hatapea zefeys! to Ruoxhel ehlonne,zlﬂblyﬂnel‘dndéqr daline atoms.

t hi azol yl - N- oxi de,
By cycloalkyl is meant a mono- or polycyclic ring, wherein the ring system may be a
saturated ring but also an unsaturated, non-aromatic ring or a spiro compound, which may
optionally also contain double bonds, such as for example cyclopropyl, cyclopropenyl,

cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
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QML JePlass

i ndol i zi nyl - N- oxi de, indazol yl - N-oxi de,
e zol yl - N-oxi de, benzi i dazol yl - N- oxi de,
Wﬁ@éo@%ﬁl\l_ oxi de, oxadi azol yl H]N- oxi de, PCT/EP2006/063736
t hi adi azol yl - N-oxi de, triazolyl-Noxide, tetrazolyl-
N- oxi de, benzot hi opyranyl - S- oxi de and
benzot hi opyr anyl - SS- di oxi de. 5 Het eroaryl al kyl

" enconpasses a non-cyclic al kyl group wherein a

ﬁégroggn atom bound to a carbon atom.is replaced by a
¥\ cydelspienyhapgosex}cagrborpenydt indanyd agamentyl émrﬁxeptanyl

r g&lﬁmn on-aromati ¢ nono-, bicyclic or bridged
po yCyclic' rings or spiro conpounds conprising 3 -
12 carbon atons, which carry heteroatons, such as
nitr en or sulphur i nstead of .one or

Cyde Malkybslders asmrrBdicaild gerupehesris eyhygToZeR a@ggb%né toa

cdrfbd E&B diE? 5@8%&@1 oﬁXloE]li%M gﬂoﬂﬁl pyrrol inyl,

nldaz azo pyrazol i di nyl,
pyrazollnyl pi peridinyl, piperazinyl, |ndoI|nyI

ARG ”d?'b%%%' e Bofitiaineamine ih%ﬁ%aﬁoa}srsaﬁb affor example

p oI i nyl, thionorpholinyl-S-oxide,
t hi omor phol 'nyl - S, S. di oxi de, tetrahydropyranyl,
Argalkghindndesa mlytychh atkyt grompmlplmil R hydirogel‘Satdmi)quué foa carbon
oxazol i.di nonyl| dropyrazol yl, dihydropyrrolyl,
AR AR SRy ar opyr iy
di hydr opyri m di nyI di hydrofuryl, d| hydropyranyl
t et rahydr ot hi enyl - S— oxi de,
By@p’qeg}@yﬁram me@tﬁymr@ st gq:l(ijc@g rings which contain, instead of one or more

cargorbét g,lngn{e%)@ ﬁete{%a omsd %flnc% ) )?Be id xgtlcal or different, such as e. g

@l A
nﬁog&@sﬁipﬁﬁlaorhb@gﬁi ﬁbﬁls.@ﬁa]tﬁ}ﬂésﬂﬁﬁud@ﬁﬁyl thlenyl pyrrolyl oxazolyl,

di aza-bicycl 0[3.2.1 ]oct
theazglyd 1chlybg,s‘@|t}§?zp zgqrﬁgﬁylaﬁ@da@lg triazolyl, tetrazolyl, oxadiazolyl,

thge{(g;fzgh}? %&P%&%ﬂ%}’é n 4 ﬁglh Byrgﬁgylzanél tgazam)él_ Examples of bicyclic

héteroysl glodp a]induivin ﬁ;o1n2151yﬂjdieﬂmfuganylohbﬂ<zyotmd:ﬂw Ibenedabals,

bép@g%bazo {;&,%)g%%llég)@gﬂlyi;lba%lgé é?;u%vﬂé(ﬂylo 9nednazcayf) 1soquinolinyl,

a2yl
PSR i, s S

mﬁahzmylcatazohlpahgbsy],, inoslaadppridinyl\Daplibyridiogis Hgloligyl, isochromanyl,

CHERERY RO g ol R G ramyl
isBb&dbibtrhhsidid }_%Qdob&ii’oﬂn&fj/l %@ﬁﬁﬁpﬁ}ﬂyﬁdopmdmyl

concentration base N-eth I-dllsopropy am ne

- benzotetrahydrofuranyl, benzotetrahydrothxeny purinyl, benzodioxolyl, triazinyl,

phenoxazinyl, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridinyl,
imidazbthiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridinyl-N-oxide, tetrahydroquinolinyl, dihydroquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,
isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl-N-oxide, pyﬁmidinyl-N—oxide,
pyﬁdazinyi-N-oxide, pyrazinyl-N-oxide, quinolinyl-N-oxide, indolyl-N-oxide, indolinyl-N-

oxide, isoquinolyl-N-oxide, quinazolinyl-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-/V-
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cHex cycl ohexane i iso CDl carbonyl diimdazol e nCPBA
net a- chl or oper benzoic acid CSI chl orosul phonyl
WEHEYWARfe nin mnutes DC, TUE thin |ayer PCT/EP2006/063736
chr omat ogr aphy Me net hyl DCC di cycl ohexyl car bodi i m de
M5 mass spectronetry DCM di chl or omet hane NWP
N- et hyl pyrrol i done DI PEA et hyl diisopropyl anm ne
(Honi g NMR nucl ear magnetic resonance base) DVAP
N, N- di met hyl am nopyri di ne Ph phenyl DM o
ondb-inidazolyl Ve axide ndoatazabyl-N-opide pytazolplv-oxide, thiazolyl-N-oxide,

gl U s o a0 i Sy B i, providazoyl-eoride,

pROYI-RCRIRE 8xddedBW-NasatatRhdiRDIReNRIxsRd trbslyt NESlide, tetrazolyl-

el ectron spray ionization RT anbient tenperature or
Neaxidm benpothiomsanyiStagide gnd henpgthiopynasylt s, sndjoxpdenour THE
tetrahydrofuran O (benzotriazol-1-yl)- hex hexyl TBTU
N, N, N, N -tetranmethyl uroniumtetrafl|uoroborate HPLC
HetedurAeiki/Den¥Bmp asskd &lhbrlciViclalityl axduplviiereih b bydioget atphybound to
WD 2007/ 003596 14 PCT/ EP2006/ 063736 LDA Lithium
a grben pioaty remlecge byiadictsteaiipl &19UR-hat fol low il lustrate
the present invention without restricting its scope.
General 5 Unless stated to the contrary, all the
Hegawlytl9hrel Aestto Gatufdt@borinsatinrateio nom aoireatic ynaot, diieyebit er bridged

apparatus by nethods conventjonally used in chepnical
prelypstigrives %%SPlfPW@n%Pv‘g%ﬁO@HE@@@%aT L ghetoms which Garry
h&&%ld%}ﬂsg?dch 95 ﬂ%ﬁg@ﬂ?)ﬁ;géépoﬂ@ui A tindteHdldT®he or more carbon atoms.

puritication. reagents ‘are used directly
Ewarhplesivf suoh hétemaylyd graups efeeetepydivfuanyl, Srepiding, pyrrolinyl,

T b s S TS S 5 ShBhSH i,

isoindolinyl, morpholinyl, thiomorpholinyl, homomorpholinyl, homopiperidinyl,
homopiperazinyl, homothiomorpholinyl, thiomorpholinyl-S-oxide, thiomorpholinyl-S,S-
dioxide, tetrahydropyranyl, tetrahydrothienyl, homothiomorpholinyl-S,S-dioxide,

| oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl, dihydropyridinyl,

dihydropyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-oxide,
tetrahydrothienyl-S, S-dioxide, homothiomorpholinyl-S-oxide, 2-oxa-5-
azabicyclo[2.2.1]heptane, 8-oxa-3-aza-bicyclo[3.2.1]octane, 3,8-
diaza-bicyclo[3.2.1]octane, 2,5-diaza-bicyclo[2.2.1]heptane, 3,8-
diaza-bicyclo[3.2.1]octane, 3,9-diaza-bicyclo[4.2.1]nonane and 2,6-diaza-

bicyclo[3.2.2}nonane.

Heterocycloalkylalkyl relates to a non-cyclic alkyl group wherein a hydrogen atom bound

to a carbon atom is replaced by a heterocycloalkyl group.

- List of abbreviations

Eq.,eq Equivalent(s) | IR Infrared spectroscopy

Ac acetyl Cat., cat catalyst, catalytic
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dRst r ug tl\éHdsmethry prigamgidede ar r aPrdet ect QPTPEL 3158
made by JAgilent) and a nmass detlector (1100 LS-MSD-SL;

DM346D; | Agildikeihytdceta@dinect ed i Racser i es gapensd r eam
DMSO dimethylsulphoxide Re(R). Retention _factor

| EE . ethylacetate (ethyl acetate) RP Reversed phase
ESI lectron spray ionization RT ambient temperature or

e L retention time (HPLC)
Et ethyl t tertiary
h hour THF tétrahydroﬁ;ran
‘ O-(benzotriazol-1-yl)-
hex hexy1 TBTU MM N ’, N ’_tetramethyl-
‘ uronium tetrafluoroborate

HPLC high performance liquid uv ultraviolet
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of the chromat ography apparatus (colum: XTerra M

m 2.1 *30mm Waters, or Synergl POLA
Wg%ﬁm’@# Phenorrenex). The applé‘r atus is operat e(?P(EPIE?P2006/063736
flowof 1.1 m/mn. For a separation process a
gradient is 15 run through within 3.1 mn (start of
gradient: 95% water and 5% acetonitrile; end of

gradient: 5% water and 95% acetonitrile; in each case
0 1%formc acid is added to-the two solvents).

LM ti ng| pahiting di2édphdlylaniige poi nt $ were obtai ned using a
‘type B-540 apparatus nade by Bn¢hi and hhve not been

corrected. Wiere the preparation of the starting
conpounds is not described, they are comerci a

The Examapleethet folley Wastrteths DeweniriBYBHen é‘-llgho%rektﬁ'ﬁ%g its scope.
conpounds or processes described 25 herein.

Preparation of the conmpounds according to the
Genvent i on The conpounds according to the invention nay

be prepared by the t hods .of synthesis . descrih :
W&S%Ftﬁt&fltt‘éﬂle cRrtr#ryt Heths erctipRs AR £YTIGE ophig CQBW&I%}PRY obtainable

BAY S oA cSI%ﬂ?'uQ&ﬁn RO VERoaReNe. These

OCGS es are I nten [ustrate the invention
The sdloetts ustedtare loduighgini dnslysiodlj geate amdtuset withelittfimthes pupéication. All

f th ds cl t tent ,of. these -
st G AaehtB5H shinbhraR doRhRY50 Senere

Sﬁtrl'l:ng xﬁgt%ngﬁ sHls?tnN to air afll/od mbidtke %ézst&le& und® affonNnd cbrresponding
MCPBA NtN Y 14 NHNIN, Ar S\ 0 S\

rdﬁ@thnsamém&mm]lationmsn@ them-ﬁe carried out under protective gas (nitrogen or

argon).

Chromatography

For preparative medium pressure chromatography (MPLC, normal phase) silica gel made
by Millipore (name: Granula Silica Si-GOA 35-70 pum) or C-18 RP-silica gel (RP-phase)
made by Macherey Nagel (name: Polygoprep 100-50 C18) is used.

The thin layer chromatography is carried out on ready-made silica gel 60 TLC plates on
glass (with fluorescence indicator F-254) made by Merck. |

For the preparative high pressure chromatography (HPLC) columns made by Waters are
used (name: XTerra Prep. MS Cl18, 5 uM, 30*100 mm or XTerra Prep. MS C18, 5 um,
50*100 mm OBD or Symmetry C18, 5 pm, 19*100mm), the analytical HPLC (reaction
confrol) ié carried out with columns made by Agilent (name: Zorbax SB-C8, 5 pm,
21.2*50mm).

For the chiral high pressure chromatography (HPLC) columns made by Daicel Chemical
Industries, Ltd. are used (name: Chiralpak AD-H or Chiralpak AS or Chiracel OD-RH or

Chiracel OD-H or Chiracel OJ-H in various sizes and 5 pm material).

Nuclear resonance spectroscopy (NMR)
The nuclear resonance spectra are taken up in deuterated dimethylsulphoxide-d6 as

solvent. If other solvents are used, these are explicitly mentioned in the Examples or in the




10

15

20

25

30

NN /NI/ T~F3 CF, HR CIF\VIS\I\N,A—l'.I

WORUPORE TG I A2 A4 5 Sohere B HNRI RS H
, A - me - , R3 H
HCNPAr R3 H2 NRL NRL_.. N/NN/N C B-2 HN, B-4

R3 R3 Ar POC13/ C | Yo PhNEt2 H
NYNH N Y N R.
,RILNN HA 1 Cd H2NRL 2NII\I—/INNYNHNBp3CIR

HN,~B'4 HN. Ar Optionally, after the f i

di am nopyri m’ di ne, transformation oL oﬁgm;tl on of the
méthod Toa chenyioalupe isspeqiBe isaeulish 1 the RARGRE yaFORl e @
0,80 ST R 29983034 Gre MDRGPusshg an Avance 400 (400MHz NMR-

spcctrbmeter) or an Avance 500 (SOQMHZ-NMR spectrometer) made by Bruker Biospin
GmbH.

HPLC-mass spectroscopy/UV-spectrometry

The retention times/MS-ESI” for characterising the Examples are generated using an
HPLC-MS apparatus (high performance liquid chromatography with mass detector) made
by Agilent.

The apparatus is constructed so that a diode array detector (G1315B made by Agilent) and
a mass detector (1100 LS-MSD SL; G1946D; Agilent) are connected in series downstream
of the chromatography apparatus (column: XTerra MS C18, 2.5 pm, 2.1*30mm, Waters or |

__Synergi POLAR-RP 80A; 4um, Phenomenex).

The apparatus is operated with a flow of 1.1 ml/min. For a separation process a gradientis e

run through within 3.1 min (start of gradient: 95% water and 5% acetonitrile; end of
gradient: 5% water and 95% acetonitrile; in each case 0.1% formic acid is added to the two '

solvents).

Melting points
Melting points were obtained using a type B-540 apparatus made by Biichi and have not

been corrected.

Where the preparation of the starting compounds is not described, they are commercially
available or may be prepared analogously to known compounds Or processes described

herein.

Preparation of the compounds according to the invention

The compounds according to the invention may be prepared by the methods of synthesis
described hereinafter, with the substituents of the general formulae having the meanings
given above. These processes are intended to illustrate the invention without restricting its

subject matter and the scope of the compounds claimed to the content of these Examples.
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Optionally, after the formation of the diaminopyrimidine, transformation Qf onhe or more

functional groups is also possible.
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Optionally, after the formation of the diaminopyrimidine, transformation of one or more .

5  functional groups (FG) is possible. This is described in the Examples, where relevant.




Huni g- Base WO 2007/ 003596 19 PCT/ EP2006/ 063736 Schemne

WD Stoogsdel OH 1.) NaOVe/MegH kg1 O N NH vy HN~BHrZpiogeio63736
Mel NV'NH 1' Diglyme HT NS /g CO2H X x NaCH (aq), 1:
'-pCI oder r/ "~ AcOH, Br2 N... NH1. POCI3 ~ 1"

NM'N. HN 2. 20% Na2CO3 THF, F120 1: 1 HN CO2H CO2H | F

|F 1. Am de coupling 1. Cross coupling I. SNAr(H2N-R1)

2. SNAr (H2N-R1) 2. Am de coupling 2. Cross coupling

3. Cross coupling 3. SNAr (H2N-R1) 3. Amide coupling
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Scheme D
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7 Hinig-Base # :




WD 2007/ 003596 20 PCT/ EP2006/ 063736 Preparati on of
v abibdigscompounds Unl ess ot hgywi se stated all pREEp2006/063736
starting materials are bought from comrerci al
suppliers and wused directly in the syntheses.

Subst ances described in the literature are prepared
according to the published nmethods of synthesis. 5
A-1) 2,4-dichloro-5-trifluoronethyl-pyrimdine CF&C
SNE ClA-1 48 g (267 mol ) 5-trifluoronethyluracil is

§ %ﬁded in 210 nL phosphorus oxychloride (POC13)
whi |l e nmoi sture is excluded. 47.7 g (320 mmol, 1.2 eq)
diethylaniline is slowy 10 added dropwi se to this
suspensi on, such that the t ture repai bet ween
25C and o30C. After the adgltl SHen ed the m xture
is €gnﬁ?ed)ﬁgmM@m@&hef/ 10 min §n t ter- bath
andNg haHnigiere 1s hem{edf of 5 - 6 h at 80 - 90C

whi | m)| sture is excluded. Theigvexcess i S
dest yed by stirring_ishto about 1200 g sul iC
~acid-containing ice water and the aqueous pfias€&Otg
i medi ately extracted 3 x with in each case 500 ni

ether or t 15 butyl-nethyl-ether. The conbi ned
et her eal extracts are washed 2 x with 300 nL sul phuric

Fp[agntal ice water (aboutXx0.1 M and with cold
QL 5ol and innediatel?}\%L@ed on sodi um
sulghate. yJThe,drying ageet, is Filflered off and the
snixenﬁ, 5 e’\llmna ed—kn—guac ®he residue is :
distilled H uo (aghw&aﬁqatq%pugh a short col um
(20 cm (hea npermFLHe:1:165 - ~“¢0CHh, to obtain 35.3

g (0.163 nol, C@ﬁ a col ourl esd quid which is 20
_.poured off_ and._st or €d_under. argon.. DC SR 0.83 .
(cHex:EE = 3:1) ------------- WO 007/003596 21

PCT/ EP2006/ 063736 A-2) 2-chloro-4ftneth |y
sul phanyl - 5- tri:luoronethyl nyr|n1F|ne and A-3)

4- chl or o- 2- met iyl sul phanyl -5-tri fl poronet hyl - pyri m din

e CF3 CF3 | S\r °r !
1. Amide coupling 1. Cross coupling 1. SyAr (HZN-R1)
2. SpAr (HpN-R1) 2. Amide coupling 2. Gross coupling
3. Cross coupling 3. SpAr (HoN-R1) 3. Amide coupling

3
¥ on
h’ R

NYN

L
C(ONRYR?
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N(NNN ~C A2 S A35¢g (23 nmol)

vzod{a(mooj}b@ro 5-trifl uoronet hylgopyrl m di ne i s di 9898063736
in 40 nL THF, the 5 solution is adjusted to -25C and

1.8 g (25.3 mml, 1.1 eq) sodiumthionethoxide is

"added. The m'xture is stirred for 1 h at -25C and

then without cooling stirred overnight at RT. Then it
is diluted with dichl oronet hane and washed 3 x with 1
IJ}ICEE%UO Tmta%gsglr& Epasse is dried on magnesi um

down in vacuo. The crude

Uniledwalierwise spated 41 the staptingahateiials AredvapRidrcap bymmeididl G8ppliers and
cycl.ohexane/ di chl oronet hane; from 90/10 to to

k

W digeglyyin iscnnth ogesnpybstancesglegeridginghe litengurs agsprepased

a%&dé‘ﬂfﬁ%%&}u%ﬁ&i}fhﬁ&h sldFs ?nth&@i‘?' 28% of the product
- as C

e isolate ourfess oils. In addition 0.24
g (499 of
L2133 [l & chiteiohs il phraetty - Syrihidideuor omet hyl - pyri mi di ne
may be isolated as a colourless solid. product A-3
product A-2 ™5 Rf (cHex: CH2C12 1:1) 0.48 0.40 The
structural fl&‘,ﬁdis is carried out by cheni cal
derivati sajfli onf and subsequent NVMR spectroscopy. For
this, A2 M-3 are first of all dehal ogenated
separately THE at 100C, 5 bar H2, Pd/C and Pd(CH) 2
inaratio d¥ 1:1 i m-gach case.. Thanks to the
different 20 s characteristics of the products

4Bt (364 mrpol) 3- tﬁﬁ%@meﬁwﬂtﬁaw@ srsaepdeda 21 8 grlophasplgrgs oxychloride

BOSi s y  TER os

aBdad &Bﬁ@%/‘t@&ﬁs? SBperBicn, sdch(tBi tHe wmpkrati@8%9mains between 25°C and

N "'3§n§E é?tyl b%%%lgcﬁl%ﬁrn%%gge %%é%dfdaiﬁ%&}é? .j):.,ongtmhlgrl]n thewater

éﬂ{‘ﬁdrtﬁbﬁﬁitﬁfe%' heAanioh sC1Y oid e octCsAleftstuft i Bcllied. The

oronet hane, 1s ad dropwi se and the m xture is
extéss PEXC1E rsrdestm){eﬂ by stirrhghntoEbeut b’&ﬂggﬁu@}pnaggldrogntalmng ice water

hed with saturate queou car onat
<G TR PR RS e L BATTROCUY BAOIS coh i 109 1 tpe or
oy LiR&RHA- étﬁ@ro'[’l%"'co‘iﬁﬂlh&?etﬂ&leal %ﬁﬁa&@% vadshed & witl F0ithE sulphuric
constituent's have been elimnated in vacuo 24.6 g of

agidoebentaining t ¢eywater (abewt §- INVD laad yith cold saline solution and immediately
dried on sodium sulphate. The drying agent is filtered off and the solvent is eliminated in

vacuo. The residue is distilled in vacuo (10 mbar) through a short column (20 cm) (head
terﬁperature: 65 - 70°C), to obtain 35.3 g (0.163 mol, 61%) of a colourless liquid which is
poured off and stored under argon.

DC: Ry=0.83 (cHex:EE =3:1)
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benzenesul phonam de are obtained. 14.6 g (49.9 mmol)

v 20ofB03Réd r osul phoni ¢ acid amyfe is dissol ved i acBfhoos/063736
mL THF/ MeOH 1/1. After addition of Pd/C (10% the

m xture is stirred for 16 hat 50C unter 5 bar H2 10
pressure. After the addition of nolecular sieve to

bi nd water, the further addition of Pd/C and nore

stirring under hydrogenation conditions (5 bar H2

0
qr 16 E-"glsc')r ' i-"g'ln Slg?u/%eOf

Am%@ﬁkrd-é-ﬁgsu g Rhny S-S HASORRAS1- W filQiihe any further
purifrcation. -am no- NF phenyT - benzenesul phonam de

and 4- ami no-Q,N- di met hyl - benzgnesul phonani de are

prepared anglogaysly (educts nple 2 and 3). The
nmet hod defir\\rﬁed\i s a generfal |yl appl i cabl e process
for preparyngppubstituted om bstituted '

am nobenzenegul phonic acid amdes fromthe

correspondi ng nitrobenzenesul ghqQnic agid chlorides.
20 General procéd@re |aid down for 4] synt hesis of

conpounds . of W B-2 A corre ndi.ng]. -substityte |

S 3 AERD S bR SO e B GmRdlds - SHYE indlf B e, me
OB BA S RYedB - P5ICNalI 1IN0 ¢ (13 GRRsIe P PRATEJAhk EAhEthagide is added.
descri bed by way of exanple for A-1) '1s dissolved in

ThelEigbire tistirah &r 10MY, -2500Pandiben sribput copbing stired ayerpight at RT.
.mgl), 1.:1.6,25 HUni g. b A l-an ,
N e

- ipdslarbn ARghdsiieh uBpMEs alduvapahtedliowngaehduon Thextudegroduct is

adj usted (-78C for very reactive pyrimdinpes, RT or
puriBodbe golummsbremaipgraphy (silice 188k cmﬁp]{edz@pq:/ Q@ﬂloromet ane; from 90/10

'@?Q’?Q‘}/ﬁig%g?%f%Oﬁfﬁﬁ@g?fbgéE%% 3?‘%‘3‘ %%o{%g%t?g?;sdggc%%u; \%?.41.;46”g,(6;4 e

0 6l, 389g 4f tiRroduceArae isodaedrasedinwlessoids v adslitidnod. 24 g (4%) of
specified tinme at the corre?pondi,‘?% te er.aﬁ?g%(ﬁ or :io e
2‘rhineraetbylswiphanydr Sttguerogisdui OyERIAINFRIAY 38 ROMIT Y P ourioss
Sgﬁg reactivity of the pyrimdine used. After the

reacti on has ended (reaction nonitored by HPLC or DC

the reaction mxture i s M»REOA-P03596 23  product A-2 ~
PCT/ EP2006/ 063736 conbi neg}%g th silica gel and aJOI,
ReneHes1CHGlel dbnst i t uent s elimnated in vacds'
Purification by colum chromatography yields the

desi red substitution products. Depending on group R3

e strioetup) mhatyds isearricdeut by chosishliesvatisgtion awhwbsedyent NMR

obtai ned i.n ,differe r opor.t i-0Rs, e l;
22055, ol ARSI DRI Bt Al i
1550 - 2b4r31,6 P AP A(OHY] My rafi® bh Y1 -ipyadhtask. Thénks tathedifferent
) -cycl opent ane- . _ . .
symmetry characteristics of the products formed it is possible to identify the regioisomers

clearly.

4-amino-N-methyl-N-phenvl-benzenesulphonamide (educt in Example 1)

H,N
Ty g
/ s
‘Of iTI




10

15

20

25

30

carboxamde FFONHZ XFH NT 7C B-2a 10 500 ng
A-1 and 636 ng (4.5 mmol, 2 e ot agsi

“%:(g%qggn $eﬁ)ls suspended in 119rrL acetoneq)cgol egéf{/g@oos/%w%
-70C, then cis-()-(!
S. 2R) - 2- am no- cycl opent anecar boxam de is added. The
reaction is left to thaw overnight with stirring at RT
and then stirred for another 24 hours at ambient

erature. 40 nlL silica_gel is then added and al

| 9t5HgP (B} /ammob 93%armethytanilineds dissplved inck08amk ﬁ@@é%ethane and at

OH-(Iil ?O #ﬂvﬁc ] Enl 81’[, §§J/rzplln9tr@d'v\lﬁg¢i§&1??] y? cﬁiSH@é' AUsEAVEYinl B0 mL

ed regi ol soner
dmldmaemm&d mtddedi dto@dnsfel andtthd ﬁm)ttumas stgech for:dulexxMeEE 5h. The

40/ 60 (0,71 mmol , 319% B-2a and 297
OFg#pic Phi edt‘ﬁ'éh SRkt s S P SOFFUR GRs or@teZSOE%&S’@n% dried on
A fhateFink i
R0 @zteo_ gy ATE TP ol GRERPE ot ah e e
cafstitieatsthave begyi ednmmasmd m vasug R f ofeudendnoittad sh-fitre dV-pirenyl-
ﬁ‘?%ara dehﬁﬁog %‘Q under reductive conditions
4 e pectroscopy of the products
C[Pa(IEQQCiH bW df ﬁle@n@oﬁfgﬂmﬁicsémd MQ&QQ&JSQ@@E@Q@ 166 mL THF/MeOH
P2006/ 63736 F bar H2,

150 (Aﬁ):rladdiﬂlom oY PAAB(19%) Ahdmixtiiy is sunrkeﬂ fOHNS haf ch unterFS llrar H,
pressuré Kilter%e ad£t10n o'?zmolggl{lgr s%%v% té) 'b{nldﬁmﬁlerl,_lthe further addition of Pd/C
and more stirring under hydrogenation conditions (5 bar H, pressure, 60°C) for 16 h, 13.1 g

(48.9 mmol, 100%) of crude A-4a is obtained as a beige solid. This crude product is used

in the synthesis without any further purification. _

4—amino—N—phcriyl-beﬁzenesulphonamide and 4-amino-N,N-dimethyl-
benzenesulphonamide are prepared analogously (educts in Example 2 and 3). The method
described is a generally applicable process for preparing substituted or unsubstituted
aminobenzenesulphonic acid amides from the corresponding nitrobenzenesulphonic acid

chlorides.

General procedure laid down for the synthesis of compounds of type B-Z

A correspondingly R3-substituted 2,4-dichloropyrimidine B-1 (commercially obtainable or
prepared by chlorinati;ig the corresponding uracil as described by Way of example for A-1)
is dissolved in THF (or dioxane, DMA, NMP, acetone) (about 2 - 5 mL pro mmol), 1- 1.6
eq Hiinig base (or triethylamine, potassium carbonate or another suitable base) are added
and the temperature of the reaction mixture is adjusted (-78°C for very reactive
pyrimidines, RT or elevated temperature for rather unreactive pyrimidines). Then about
0.75 — 1 eq of the amine, dissolved in the corresponding solvent (see above), are added aﬁd
the reaction mixture is stirred for a specified time at the corresponding temperature or
thawed or heated for a specified time, depending on the reactivity of the pyrimidine used.

After the reaction has ended (reaction monitored by HPLC or DC) the reaction mixture is
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F F & NH

N, Alkyl NIIN N 60 C, DIPEAITHF NON B-2'a 4h Cl The

f Exanpl es of conpoun of type B-2 are
.w&({o‘r?])%zg@s 9%3 o ORRIEB2006/063736

esrsed anal ogously. Nl -12 O R3

.1 C N~ Cl NH2 NN-/C~NNV+C(]\IH2 Y Base,
Solvent Y NHN,,,, 6 1C ICl B-1B2B2 #R3
conditions B-2: B-2' Yield B2 Rf (B-2) R (B-2")

el uant B-2a CF3 acetone, KZCGS 42: 58 31%0.51 0. 34
EE -70C - RT, 16 h B-2b DMA, Huni g base, > 85:15

cgmbingd ¥ thvkicaczef and alfthe mb@le cnSHtugRtp 8t e@n"zeatﬁm vacuo.

FOERAL R Sty alicio g dgmeg sty ogyess

Ikp@ﬂdmg OJIR'@'ou@ Rﬁayf&hdppiﬁhmm&mtd‘tmosﬁbk reigibieomers arodbtained in
d%}_ B- 2e Huni g base - 60 /0 Q.45 EE 1

e@ﬁﬂﬁwrﬁ?%mﬁﬂ psuplly epam?ﬁby ehematogiPget er - :

1 60%0.40 0.28 EE 70C, 24 h mned 5 The conpounds B-2a

to B-2f maybe reacted with anilines, with aC|d
-3-(B-chloro-5-triflucromethyl-pyrimi

B-2a

500 mg (2 3 mmol) A—1 and 636 mg (4 6 mmol 2 eq) potass1um carbonate is suspended in

11 mL acetone cooled to -70°C then cis-(+)- (IS 2R)-2-amino- cyclopentanecarboxamlde '
is added. The reaction is left to thaw overnight with stirring at RT and then stirred for

another 24 hours at ambient temperature. 40 mL silica gel is then added and all the volatile

constituents are eliminated in vacuo. The two regioisomeric products are separated by

~ column chromatography, while the desired regioisomer is the product eluted first (silica

gel, cHex/EE 40/60). 218 mg (0.71 mmol, 31%) B-2a and 297 mg (0.96 mmol, 42%) of

the regioisomeric product B-2’a are isolated.

© R¢(B-2a) = 0.51 (silica gel, EE ), [R¢ (B-2a%) = 0.34]

MS-ESI+: 309 (M+H)*

The structure of the two regioisomers is clarified and classified by separate dehalogenation
under reductive conditions and subsequent 1H-NMR-spectroscopy of the products

(analogously to A-2 and A-3).



conmpounds of type B-4. WD 2007/ 003596 25
P / 063736 GCeneral prggedure |aid down
“éﬁ({oﬁgésgs)@of compounds of typg‘FB-4 The educt B- %8?@%5686/063736
di ssolved in 1-butanol (or dioxane, DVA, NWP) (about
0.5- 4L per mol), 0.1 - 1 eq HO in dioxane is
.added and 1 eq of the aniline and the reaction m xture
is refluxed. After the reaction has ended the reaction
m xture is conmbined with silica gel 5 and all the
R I;E_xtile constituents are el [mated in vacuo. Then
the myxture is purifjied by columm chromatography.
gﬁ}, t he pr e P preci|pi\tat ed fromthe reaction
Ntion eversoadidiEATHE endNqizN he reaction and can
ba diB@atly suctiop,filtered ghd washed with 1-
Blitame!l . H R3 N CONHZ HZN R3 N“AMgCONH2 - t | ~ COON
YW NNN Nw HC, Solvent HN C B-2 B-4 COOH #
gonditions Yield B-4 Rf eluand is prepared
a rging to DCM MeOH: AcOH  B- GF3 Schene C from G- 1
NS .37 3a=FAa Sl O: 1 oM, o 1-butanol, 0.1
q . 95% O—ﬂ.—i—%M—M&Gﬂ Ac eff'ixed for 3 hour s
"Q&F'!*'O. 1 1- but affoF PFAMHEG 66 net™ B-4c N2 q /o deter-
--g r&?¥axed for 44hours mined B-4d F 1-butanol, 0.1
eq HCl, 83%0.27 DCM MeOH. AcOH refluxed for 4 hours
9:1:0.1 '
The following Examples of compounds of type B-2 are synthesised analogously.

RS

R Yo R® . CONH, K\\\KC'
N' N » r\! + Y ConH,
: \f Base, Solvent \|¢N . - N ‘
o] Cl \

. B B-2 B-2'
# R? conditions B-2:B-2’ | Yield B-2 | R¢{(B-2) |R¢ {B-2’} | eluant
B-2a | CF, | acetone, K,CO,, : 31% 0.51 EE
* | 70°C-RT,16h |48 ° 0.34
B-2b | M DMA, Hiinig base, . 83% 0.25 not deter- | gg
® |a0°C 24 >85:15 ’ mined
B-2¢c | NO, | acetone, Ko,COs . 82% 0.54 - EE
| % ] 70°C, 18 h >99:1 ’
dichloromethane, o
) B-2d F Hﬂnig base, 0°C —_ >099:1 82 /0 0.43 —— EE
RT, 2 days '
dichloromethane, - i
B-Ze CI Hﬂnig base OoC _ f'l(?t deter’ GOCVO 0.45 n(?t deter' EE
RT. 1 day ’ mined mined
1 B=2f | i-pr | DMA, Hiinig base, |.notdeter- | goo, 0.40 0.28 EE
70°C, 24 h mined )

The compounds B-2a to B-2f may be reacted with anilines, with acid catalysis, to form

compounds of type B-4.
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B-4e d 1-butanol, 0.1 eq HC, 92%0.31 DCM MeOH: AcOH
weidows®@dosf or 2 hours 9:1:0.1 B 4f i-Pr 1-butanober/Brodosiosize
eq HCl, 99% 0. 08 DCM MeOH: AcOH refluxed for 4 hours
9:1:0.1 10 - -

(4- am no- 2- chl or o- phenyl ) _(4-net hyl _pi perazin-1-yl)-ne

t hanone (educt in Exanple 70) 02N H2N 1. 1. Am ne,

Honi g- Base O 2. RaneyNickeI H2 N d 0d 01 m

deﬁel’%f"pmuxe ljaid?’d S rthe SEmM‘Legls %&%ﬁd’le ;I Spdl Sgo! ved in

TCAT CITI Or OME ane and tThr S SOt i ned

me&uci B52 i81difs81v@4 imMbhutandl @r Sibkard) IIJJI\@AbN g (éﬁhﬁxﬁ(ﬂé -4 1L per
82 WO 2007/ 00359626 PCT/ EP2006/ 06373

Hgfeﬁl) A.Ini i eg HCIdR dipgenis sdedandol satef thelpmiline e«l&jﬂlp ﬁeamon mixture
h
AR U b Wk A AFPRY B st st

asball thewbietilogestituerts brerdindnstod 1 vao.i Thes ivniktaedeplrified by
- the organi ¢ phase is_separated

se with - stirrin
ﬂgfl@g SHEPTRAREERY, Siffen; B gradvets arcaresiattalad fram thp action solution

S SR i AT TR 1

betenalne nitrobenzoic acid anide is obtained. The
|atter is dissolved in 2 1 THF, 300 Raney ni ckel

ar,e added andthe Mmxture is stlrre h G®Ni% bar
Pre|ssung Py at F%T. er the has
& ed off and g[;,@tlle pns |tu
kel i i nat n vacua, 1 2 g N73%)
Neg=8ni no=2< chl or o- pHﬂIySo)veﬁﬂ met hyl - pilper azi n- 1 yl)-me .

t hanone is 10 obtained. Rf= 0.38 (SI IH
GH NH3 = 9:1:0.1) MS-ESf : ' The

et hod._i s _anal ogously. suitable for. t e . 'o%r—Pf ,

_substituted and unsubstituted 15 ani nobenzoi ¢ acid

#anm Jeg ag cdhdilond Or _exanpl e viely B Sypghesi s Qiant
Exanpl es {71 - 7%@ Tt:)gdse Exanpl es are prepared
nal UCI%/E ArepapdafptoEdio o | n the synthesis of poy: MeOHAcOH
BB arpr &s U@“e ﬁﬁmﬁh& 1 4%- hi"ani nobenzp®-87 aci [dg.agides
—are lused a,r_e_px_e,par_ed._by_t_b,e_saae_mei_hlod 20
B-gb S-|(We 2- érhUh?@O'e énteneld@r besw! i ¢ aci dgy jopr HMeOdfeAcOH
Y refluxed for 3 hours ) 1:0.1
B-4c | NO, | 1-butanol, 0.1 eq HCI, | g5t gg:er- .
refluxed for 4 hours mined
B4d | F 1-butanol, 0.1 eq HOC | g39 0.27 DCM:MeQH:AcOH
refluxed for 4 hours ) 9:1:0.1
B-de | Cl 1-butanol, 0.1 eq HCI, | gog, 0.31 DCM:MeQOH:AcOH
- refluxed for 2 hours __ ' 9:1:0.1
B-4f ipr | 1-butanol, 0.1 eq HCI, | ggo, 0.08 DCM:MeOH:AcOH
' refluxed for 4 hours ’ 9:1:01

-methanone {educt in Example 70)

O,N ‘ HoN (\N/
1. Amine, Hiinig-Base
. g ey @\NN\;
‘ 2. Raney-Nickel, Hy
Cl 0

cl )
1 ml (8.84 mmol, 1.3 eq) N-methylpiperazine is dissolved in 40 mL dichloromethane and
this solution is combined with 1.5 mL (8.84 mmol, 1.3 eq) Hiinig base. Then 1 - 5 g (6.82
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NH H2N 55 ng (0.43 mmol)
b 260¢pa38s@m no- cycl opent anecappoxylic acid IS  poT/EP2006/063736
suspended in 900 L (25 eq) isopropylamnm ne, and 205 ny
(0.064 nmol, 1.5 eq) TBTU and 550 pL DMF are added to
this suspension. It is stirred for 16 h and the
reaction mxture is taken up in 25 DCM MeOH NH3
9:1:0.1 and conbined with 7 nL silica gel. After all
e I impated | .
e 0, Pl o0 BbRIC B FLT Gt GEehane, s slowty
b dvis@irisdindile being chdled GRTERD 16 ®. ﬁi sﬁ‘mﬁdted 8§%ous sodium hydrogen
c )l ourl ess solid are_obtained. WO 2007/ 003596 27
w@%e@wﬁ%y aggled dxoevzlse &yith stizrings the emio s mparated

gﬁmgg}élso?epg szﬂl?ng%%tegﬁ} vacP? yohe rodHct 18 unﬁed ba/ COh}fm;l/ | am

chmn)atc@aqimﬂemtzagd- DMO@CMH/INH:;@I/GI) amlmr SEpg (6. asmdle)l,@%) of the
NY N, d ﬁ A-1 and. 1.
ntt@e%%ﬁqld aII“df léa?tam ”gheolag@ laiilésca@sr& ppkisi rﬁoéenqu_aney

it ark RGN HH W Emb SS90,k Br 16 ox;% 3 bhed, pfessure and at RT. After the

cis-()-2-am no-cycl opent anecar I c acl
Riageypriclpst hasrbebs, filthrebaofif amﬂthewoﬁﬂleﬂon&'ﬂﬂﬁents slimimatddyin vacuo, 1.2 g

G 2N SR Ao rent S R g e oSmittne s

oBfafie@dded and all the 10 vol atile constituents are
elimnated in vacuo. The two regioi someric products
Rard. @eﬂ@ﬁllcmgéldDCMM@DHtNHﬁPdr&%bgraphy, while the
l\f&e {—I—GQSJ soner is the product that elutes first
Si |cag Hex/EEfrom85/15to 80/ 20 within 30
mn). 590rrg(1 68 nmol, 24% B-2g and 690 ng (1.97
of .the re 01 somer.i.c.product

ol B- 2
Thngg}e dS almﬂoeosslzgylt Ip for thq synthesis of apb stlsﬁe«far@mu@wwd

a%‘ﬁ"g?’%‘%‘g?%@ ﬂm?jf§%% %eglilst_hF@xgﬂle, 1n%§els3g1M'é'§ps of Wa:éplés 24675

_ Thes@]ﬁidaﬁmﬁsame prephred ahwtogdualy to Exambl Bt &nthle syhthesis of Examples

i g- NRae Ni cke THF HZN ) ar F H-/ 7
1&@3&) 3 1% m- armrglo enzm% ac%d amides are used2 wl?ic are prepared by the same

- method.

cis-(£)-2-amino-cyclopentanecarboxylic acid-isopropylamide

\l/

O NH

H,N

55 mg (0.43 mmol) cis-(+)-2-amino-cyclopentanecarboxylic acid is suspended in 900 pL
(25 eq) isopropylamine, and 205 mg (0.064 mmol, 1.5 eq) TBTU and 550 pL. DMF are
added to this suspension. It is stirred for 16 h and the reaction mixture is taken up in
DCM:MeOH:NH; 9:1:0.1 and combined with 7 mL silica gel. After all the volatile
constituents have been eliminated in vacuo the mixture is chromatographed (silica gel

DCM:MeOH:NH;3 9:1:0.1). 63 mg (0.37 mmol, 86%) colourless solid are obtained.
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FF~ F20 2 g (12.6 mmol) 3,4-difluoronitrobenzene

ed in 1.6 m of ethapol, 2.4 nL (15.1
W(?Z(%b/ﬁ?g%—?vum g base is added agﬂ then 1. 44 g (12P8%PJOO6/063736
mmol, 1 eq) hexahydro-1-nethyl- |IH 1.4-diazepine is
added dropwi se while cooling with ice. After about 12
It stirring at RT the reaction is conplete. Then
met hanol and 50 niL silica gel are added, the volatile

t dth i Xt
lff rbéiﬁ %E@Ebifcﬁmﬁﬁhﬁbﬁwwizﬁ WD 2007/ 003596 28
8oy (Ef2¢ rbrdth - §yinfiain' 2 viafhirta
@bmlwemtxd Mgoﬁxlaﬂudw l'ica gel, DCM I\/le()—t _I\IH3 9: 1: 0.. 1)

M5-ESI +: 253 (MtH)+ 5 The nitro conmpound is dissol ved
in 600 mL T d conbi ned wi th about 300 ng Raney
fi ckel . ghe xture is hydrogenated for 3 h at an H2
"o" bar. The Raney nickel is filtered off
and t sgfution is freed fromall volatile
0 it in vacuo. 2.15 g (9.6 mol, 81%
-fINJoro (4-nmethyl -[ 1. 4] di azepan- 1-yl ) - phenyl am ne
7obt ai ned. Rf= 0. 48 (silica gel, DCM MeOH: NH3
401 0.1) 10 M5-ESIF: 224 (M+H) + The ani l i nes which
are used as edg ¢S in Exanples 142 - 143 are pr epar ed

2309908 A an A o 2R P R Blha b e Gyt S

TH‘Feﬂ'@ 'Brhlkﬁiré B RBRAtHBeofRh BRY i, g& ggggp%i%gﬁngyhc acid

.2 eq) potassium carbonate
lsmpylamm;fq issdlwedinl 6 robiTHEF, & slowlj,delded:l topwissent W8T, The reaction

gt SR O e et S srboren e A i el he

vélatsle ichbh@@uoied £6 eliidatedGh @dasb. Th&"c\i'@re%ﬁblmrmpr&ﬁw%nﬂe separated

after the organi c phases have been conbi ned, “dri ed
by edimmebiansiegraphy, mhile the desired lreglcmmne@ is the padduclt thet elutes first

B AR S35 200 m 2

andoﬁgatmg €1.9Dnshdl} 2890} &F thé egﬁhsdmmtpedducm-zga%&solated
empval of excess benzyl brom de).. 20.60 g (80.1 mol)

Rb@n%g)l 0.2 hi(siken prbrobimeRE 34), Ry (B-2g”) = 0.10]
MS-ESI+: 351 (M+H)"

" UVinax = 246 nm

3-fluoro-4-( 4—methvl—[ 1.4]diazepan-1-vI)-phenvlamine

O,N " H.N
O.N Ethanol, Hunlg Base Raney-Nickel, THF__ z
H,, 2.5 bar N
: F HN/j
F F Kf

N

2 g(12.6 mmol} 3,4-d1ﬂuoron1trobcnzene is dlssolved in 1.6 ml of ethanol, 2.4 mL (15.1

‘mmol, 1.2 eq) Hiinig base is added and then 1.44 g (12.6 mmol, 1 eq) hexahydro-1-methyl-

1H-1.4-diazepine is added dropwise while cooling with ice. After about 12 h stirring at RT
the reaction is complete. Then methanol and 50 mL silica gel are added, the volatile

constituents are eliminated in vacuo and the mixture is purified by column chromatography
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obtai ned as a colourless solid, which is used in the
W t hout further purification. 25 20.6

?ﬁ% @h%? 4-ni tro- benzoat e aré di ssol ved in 35&@2006/063736 :
di oxane and this solution is conbined with 6.9 g -
(49.9 mol, 0.61 eq) Raney nickel. The mxture is
hydrogenated for 16 h with stirring at 5 bar H2
pressure. The catalyst is filtered off, all the
vol atil e nstituents are ellmnatedln vacuo. 17.0 ¢

?E%H|97 Di90d>/ LeinAp| min). g Hdsbmmeht M4 %)t thanitp sempound is
. #éllzf formof a colourless solid. WO 2007/003596 29
PCI/ EP2006/ 063736 C-1a) benzyl
Ry~ @32 (dikicaogeh-DCM Mg OEDNES ovi.6.pyr i m di n- 2-yl am no) - ben
@gﬁésjﬁig%m N HN/ . OBn O Cla 10 g (44 mol)

I benzoate is dissolved in 200 nL DVA, 8

16

1:#%)11'%1'6‘ LOMPARR i is sk Ay in®PD nhS gﬁlgfzﬁl cﬁﬂﬁim%g &'ﬂtlgab%ﬁ% ®'mg Raney

2,4-dichloro-5-trifluor
miékeb Alhe euixtume EﬂlyldtogBMted foré }am:tdlad{ﬂn@pwe&é 3dar. RThd Raney nickel is

et B A B0 o s B At o S oy il T 8% 0
iEghs e ST, @0 IS AL heiidrhiRe i hed 3

he organic phase I's dried on sodi um
Pgm(bﬁ&(selxcmli DM MeOUERH; #9:@1) ni nated in vacuo. The
gggfﬁ%h)ks conmbined with 100 nL 10 MeCH,
t eft to stand for 2 h. Then the m xture
is stirred for 10 mn, the precipitate is filtered
of f and washed w th methanol (methanolic filtrate
Thsapidings which argwsed s ednoteigi Braswbesr 143 1¢R @rqmepe@@bmalqgﬁusly

substitution). Finally the crude product is once nore

...suspended_i.n nethanol., filtered off, washed wth.a. .. ... . .
bentyl Heantitedbamalateand dried at 60C in the vacuum dryer.

5 g (20.7 nmmol, 43% of Cla is obtained in the form
ght 15 yeIIowsolld Rf= 0.71 (silica gel,

1: Zé MB- ESI +: 408 (M+H) + WD 2007/ 003596 30
PCT/ EPZ0Df B3736 C 2a)
r4-(4-chl gro-5-trifluoronethvl-pyrimdin-2-ylam no)-ph

enyl ] - (4- Ret hyl - pi perazi n- 1-yl)-met hanone CF3
10.01 g 4-nitrobenzoic acid is suspended in 500 mL acetonitrile and then combined with
15.03 g (108.7 mmol, 1.2 eq) potassium carbonate. 15.40 g (171.0 mmol, 1 eq)
benzylbromide ais added dropwise with stirring and the reaction mixture is then heated to
60°C for 5 h with stirring. It is combined with 750 ml distilled water, extracted 4 x with
250 mL EE and, after the organic phases have been combined, dried on sodium sulphate.
After the elimination of all the volatile constituents in vacuo the crude product is
successively suspended 2 x in toluene and all the volatile constituents are eliminated in
vacuo (removal of excess benzylbromide). 20.60 g (80.1 mmol) benzyl 4-nitro-benzoate is
obtained as a colourless solid, which is used in the next step without further purification.
20.6 g of the benzyl 4-nitro-benzoate are dissolved in 350 mL dioxane and this solution is

combined with 6.9 g (49.9 mmol, 0.61 eq} Raney nickel. The mixture is hydrogenated for

- 16 h with stirring at 5 bar H; pressure. The catalyst is filtered off, all the volatile

constituents are eliminated in vacuo. 17.0 g (74.8 mmol, 93%) benzyl 4-aminobenzoate is

. obtained in the form of a colourless solid.
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' N-NY HNA N 1 Il NJ OCG2a 2.74 g (6.71 mol)
%o 30708356 ssol ved in 120 nL di,gxane, 300 ng pal ngggy%ﬁ%/%ﬂ%
‘ e

hydroxide 5 (20% ww Pd, 2.14 mmol, 0.32 eq) is a
and the mxture is stirred for 16 hat 3 bar H2
pressure and RT. The reaction mxture is filtered
through Celite, the solvent is elimnated in vacuo
and 1.87 g (5.89 mol, 88%
4-(4-chloro-5-trifluoromethyl-pyrimdin-2-

yl am no) - benzoic acid is obtained as a col ourl ess

| @qkﬂ' Bonz\Whi.- mchlgrwﬁﬁmﬁar&hew itith g2 Riihb)-6aLbae.

g (3746 mol) of the benZolrc acird 1s conblned with
ZCPFWL toluene and io 301 L (4.16 mmol, 1.2 eq) thionyl
C rigle and refluxed for 1.5 h. Al the vol atile

onsfituents are elimnated in vacuo and the crude
ic acid chloride is further reacted directly.
53 my (1.6 nmmol) thereof are dissolved in 4 nL THE
R ned with 410 gL (1.5 eq) Honig base. After
ion of 179 sL (1 eq) N nethyl piperazine the
N s CGHnirred 15 for 16 h at RT. The reaction
mxture ig poured into about 40 nL distilled water,
stirred fd& 30 ¢ggjy and the aqueous phase is ext ract ed
3 x with 50 m of ethyl acetate. After drying the
18124 inmeplh etz ybh-amangissiaate isulisshivedin 200 k- d2VIn 8 awld Hinig base

(7 BTSSR g VR SR ARG o SRR idine,

dbs69ed & 50 & 10I91A, aﬁm&?d %d\ﬂt&ﬁolh@cléér soffion. The reaction
MS- ESI +: 400 (M+H) + WD 2007/ 003596 31
splotipEERioRd oRg Rkt ai§036) then combined with 300 mL dlchloromethane and

e#tgé#%%?lﬁl_dfr% ﬁ‘; fv'a ‘ Ffi}[ ?Tg?h{f_[\j] Tl?é"(;r'ggﬂlgbﬂasg“xs'dnecl"'on"sodwm sulphate -

apd frersotlient 4 efimindoainamtwte THecrGle pddédiis combined with 100 mL
MeOH, digested and left to stand for 2 h. Then the mixture is stirred for 10 min, the
precipitate is filtered off and washed with methanol (methanolic filtrate contains the

unwanted regioisomer of the nucleophilic substitution). Finally the crude product is once

- more suspended in methanol, filtered off, washed with a little metha_nol and dried at 60°C

in the vacuum dryer. 8.5 g (20.7 mmol, 43%) of C-1a is obtained in the form of a light

yellow _solid.
R¢=0.71 (silica gel, cHex:EE 1:2)

© MS-EST: 408 (M+H)"
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Y HN\ / CG2b Rf=0.30 (silica gel, CH2C12: MeOH: NH3
WO2od083s596 5 MS-ESI +: 428 (MrHpy C-2b is prepar edcr/Er2006/063736
anal ogously to C 2a using

thyI (I- met hyl - pi peridin-4-yl)-amne. --------- - -
---- 8 *,2R*)-2-am no-evcl ohexyl)-carbanmat
benzyl ( ((1 HNCbz H2 N 10 2 nL (16.2 mol)
.Ci s-1, 2-di am nocycl ohexane and 2. 42 g (19.4 mol, 1.2

%% {49£4b@1§58 £2

aaopgol , 1 eq) benzylchlorofornate
(Cbz-chloridg) is added to the slightly cloudy
solution. Affter _about 1 h the reaction mxture is
conbi ned w Flstilled 15 water and stirred for a
few m nut P hen the aqueous solution is conbi ned
with ethylatEtate and the agqueous phase is washed 3 x
W t h about eth%Lapexate The product is
entirely pres heNaqueous phase, contaninants in
the organic p aqueous phase is made al kal i ne
wi th NaHCO3 (pH 8)D m xed wi th di chl oronmet hane,
extracted 3 x with:10 nL dich®oronet hane, the combi ned

r

THEET 1 RRRRE- e altdipes AN AnRARAZE YO B Gl P RAroriae
(ZG%W/Wth 2yl4 x@no( (0132 eq) is added and thc mixture is stlrred for 16 hat 3 bar Hy

pgecﬁswg ,a%lggs'lag]lhg yeac q():rlqlg}pg%(}/ IF& filtgr é} ¢%lg 3&@ SO vent Pelfininated

PCT/ EP2006/ o%gﬁ I\/g Sé)gf)mgag%oﬁmf&ge%‘ylE,Peyg]’gglfimﬂ-

Y@‘m@(’}w@m}@m {ohta[m:d (a4 arcelonylessiolidrwlcinislusediwitbowt further

8&%ﬁgiyquc %%é%gethyl chmn Hwywﬁh&b nlgﬁumwand_mmme“mmw_

301 uL (4.16 mmol, 1.2 eq) thmnyl chloride and refluxed for 1.5 h. All the volatile
constituents are eliminated in vacuo and the crude benzoic acid chloride is further reacted

directly.

© 536 mg (1.6 mmol) thereof are dissolved in 4 mL THF and combined with 410 uL (1.5 eq)

Hiinig base. After the addition of 179 pL (1 eq) N-methylpiperazine the solution is stirred
for 16 h at RT. The reaction mixture is poured into about 40 mL distilled water, stirred for
30 min and the aqueous phase is extracted 3 x with 50 m! of ethyl acetate. After drying the

- organic phase on magnesium sulphate, filtration and elimination of the volatile constituents

“in vacuo 645 mg (1.5 mmol, 94%) C-2a is obtained as a solid.

R¢= 0.69 (silica gel, CH;Cl:MeOH:NH;j 5:1:0.1)
MS-ESI+: 400 (M+H)"
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[T NIiNYHN” r N NJ 50 CG3a 800 ng (2 mmol) C2a
Wé)z&ﬂgfééﬁb ed with in 1 m NVPg 569 mg (2.4 Mol pedrgongsiosszas
eq enzy

()-((1s*, 2R*) - 2- am no-cycl ohexyl ) -carbamate and t hen

521 gL (3 mmol, 1.5 eq) Hdnig base are added. After

48 hat 70C the reaction has stopped. After elimnation

of the solvent in vacuo the crude product is purified

2b), 444 OT0-9 0TS hyl-pyrimidin thy a1 4w
ﬁ@'dﬁf—@%ﬁenzérﬁldebt ai ned in the form of a col ourl ess
resin. 12 (MrH) + G 3b)

O-{4-14-(( 2S*) - 2-am no-cycl ohexyl am no)-5-trifl uo

romet hyl -1 | 1 din-2- 15 ‘

yl ami nol - phenyl ) - (4- net hyl - ni ner azi n- 1- yl ) - net hanone
~H NHZ N\ N\ N / NJ O~ C3b 112 ng (0.18
mmol ) C 3a Ns di ssolved in DVF (10 nlL) and conbi ned
with distil &tery (1 nb). Then another 9 nL of DWW
i s added, the utigQn is transferred into a hydration
apparatus and conbijjnediw tih Pd/ C (200 ngy, 5% Pd). The
reaction solution s strmed for 12 20 h at an H2
pressure of 4 bar. The reacti & xture is taken up in

Rg OOG%(E)%%%%%E g%%ﬁg%qo(?@mlsosﬁt RF;-geI and al |

MMS%I@Bl(w}ﬁonst ituents are elimnated in vacuo. The
purification is done by colum chronmat ography
(RP-phase, acetonitrile/water from5/95 to 95/5 in 20

he desired

' (mlﬂ)s pr&bdr&d arfy m%hﬂywctﬁuﬁﬁgﬂ%&l 218%%mggﬁ§;eﬂM-4 yl)-amme

freeze-drying, 0.06 Tmol

bé1n7281 WS* 2R ¥)-2-amino-cvclohexvl)-carbamate

Chz
HN

HN

2 mL (16.2 mmol) cis-1,2-diaminocyclohexane and 2.42 g (19.4 mmol, 1.2 eq)

9—borabicyclo[3.3.1]nonane -(9-BBN) are dissolved in 8 mL THF/NMP 1/1 and stirred for
45 min at RT. 2.4 mL (16.2 mmol, 1 eq) benzylchloroformate (Cbz-chloride) is added to
the slightly cloudy solution. After about 1 h the reaction mixture is combined with distilled
water and stirred for a few minutes. Then the aqueous _squ-tion‘ is combined with
ethylacetate and the aqueous phase is washed 3 x with about 50 mL ethylacetate. The
product is entirely present in the aqueous phase, contaminants in the organic phase. The
aqueous phase is made alkaline with NaHCO; (pH 8), mixed with dichloromethane,
extracted 3 x with 10 mL dichloromethane, the combined organic phases are dried on
magnesium sulphate and the solvent is eliminated in vacuo. 2.29 g (9.22 mmol, 57%)
benzyl (£)-((15*,2R*)-2-amino-cyclohexyl)-carbamate is obtained as a colourless oily
liquid. '
Rr=0.45 (silica gel, CH,Cl;:MeOH:NH; 9:1:0.1)

product i.s_.obtai Mnedm.as a.colourless. solid. .5 MS-ESL i
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C-3c) ()-(1

%2&%83&%{2 [4- (4-methyl - pi peyazin-1-carbonyl) 3 pREBNG063736
am nol - _
trifluoromethyl -pyrim di n-4-yl anmi no} - cycl ohept anecar bo
xylic acid OOH CF NN H-NN N} O C3c 10 440 ny

(1.1 mol) CG2a is dissolved in 500 pL NWP and

conmbined with 565 L Hinig base (3.3 nmol, 3 ecij and

| S-2-am nocycl ohept anecar boxyl i c acid
h%?&%@ﬂ#géﬁw%ﬁ§n1reaction m xture is placed in an oi
bat h mai ntai ned at 100C and is heated to this
tenperature for 8 h with stirring. After the end of
G-Ba) bepadt(itp(18hARF 2 d+(4-methvirpdrazii-d karbony)-phenylamino]-5-
1et hanol conblned mnth 20 nL RP-geI and all the
) z P & BRI n vacuo.
Purlflcatlon i's carﬂmgd out by phase reversal (el uant:
acetonitril & PN" (15/85 to 35/65 in 15 min). After
. ANO t fractions and freeze-drying, 160
myg (0.31 of the desired product is obtained
d M5-ESI': 521 (MFH)' WO
2007/ 003596 P2006/ 063736 C- 3d)
()-(1s*, 2R*) - C(4¥'met hyl - pi yerazi n-1-carbon
yl Zphenyl am n
trifluoromnethyl - i m di n-4-vl am no}-cycl opent anecar bo
xylic acid 0 OH I—PN/N Y HS3an [ N OC—3d 563 ny

8@(?1]11'@?(' éq‘lr{'g_%{% g%ﬁlbsgil%ﬁifg? iv?ll_h\ég mﬂ MLSé E nij eq) benzyl
(42) (@mm*) X?a{zﬁhﬁpcégo : Fﬁ&ﬁﬁﬁhﬂe%naﬁieﬁ 501 me(mn%ol Afst &) Hiinig

he addition of base the mixture is

&.,,batﬁ@atfe@ﬁdw Afig@8iloat 7860 the leactmnrha(s sioppalndifier clBationof the

scwrent n \?acuo the crude product is purified by column chromatography
(DCM/MeOH/NH; from 19/1/0.1 to 9/1/0.1) and 826 mg (1.35 mmol, 68%) of the product
is obtained in the form of a colourless resin. |

MS-ESI"; 612 (M+H)"

-5-trifluoromethvl-

o - C-3b
112 mg (0.18 mumol) C-3a is dissolved in DMF (10 mL) and combined with distilled water
(1 mL). Then another 9 mL of DMF is added, the solution is transferred into a hydration
apparatus and combined with Pd/C (200 mg, 5% Pd). The reaction solution is stirred for 12

h at an H; pressure of 4 bar. The reaction mixture is taken up in dichloromethane and
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reaction mxture is evaporated down in vacuo, stirred
100 nL water and xtracted"3 x wt

%5%7 E%Pé acetate. The conbi ngg organi ¢ phases a I%&%Pm%/%”%

dri ed on magnesi um sul phate and the solvent is

elimnated in vacuo. 530 ng (1.08 nmmol, 96%9 C io 3d

are obtained. M5-ESI+: 493 (MtH)+ C-3e is prepared

anal ogously using DVA as solvent and C2b as starting

?W&’%eh% %@%%gggg@'c\f@g %1&&2&8@ %&gt%g‘é‘g e;gngp}e% in vacuo. The
gt i dbre Wc&xﬁeﬁlmon(alogegﬂymteeé BBt wates Bk 5/95 to

~ nhenylam no}
9{5{5 ml Eﬁlmnﬁmtigr c]mfwmngﬂm pneducy fractions pud fre¢zephrping 2tmg h§0 06
C-3f., 200 ny
rgiigl, 36267 5t hectesi PG PRI 2 CLBBIEES 14003 o
Mg.)Egﬁr_J.qngg t is 5 added. Then 72 ng (0.56 mmol,
1.2 eq) (1S, 3R)-3-am nocycl opentane-carboxylic aci d i's
added and the reaction mxture is heated to 120C for

- Aol 1™ * PIPETaZ1 ¥
thifGorBhre i idifdL 1&hﬁ1@ 5k mc&l% gy ap hy
rough an RP-phasé and isolate rom o Wat er
(+0. 2% andol59Hcetonitrile (+0.2% HCOOH) to
76% wat er a 324.%1 acetonitrile in 20 mn).

racti ons are conbi ned, freed
eeze-drying and 150 ng (0. 29
Al ned as a colourless

Cor r espondi

C-3c
440 mg (1.1 mrhol) C-2a is dissolved in 500 pL. NMP and combined with 565 pl. Hilnig

base (3.3 mmol, 3 eq) and 256 mg cis-2-aminocycloheptanecarboxylic acid (racemic). The

. reaction mixture is placed in an oil bath maintained at 100°C and is heated to this
~ temperature for 8 h with stirring. After the end of the reaction the reaction mixture is taken

- up in methanol, combined with 20 mL RP-gel and all the volatile constituents are

eliminated in vacuo. Purification is carried out by phase reversal {eluant: acetonitrile/water
(15/85 to 35/65 in 15 min). After combining the product fractions and freeze-drying, 160
mg (0.31 mmol, 28%) of the desired product is obtained as a colourless solid.

MS-EST": 521 (M+H)"



film ()-trans-2-am nocycl opentanecar boxam de O-NH2
Wo 2dB 064" ~~/) The conpound i, prepared accordi
% 50071 0 SLgE0s063736

the literature (Csonps et al., 2002). WO

36 PCT/ EP2006/ 063736 D-2a) benzyl

4-14- ((1R 2S)-2-car boxy-cycl oyent

| am no) -5-trifluoronethyl-pyrimdin-2-

yl am nol - benzoate OOH CF 3 HNN HN OBn 0 D 2a 2.05

Eaied; st sins

xture is
stlrred for CAF: h af The reaction m xture is
stirred into 275 m_Jwater, filtered to renove the
undlssolvem heflltrateis adjusted to pH 2
W th satur@ated a js KHSO4 solution, stirred for 5

mn and t ecipitate forned is suction filtered.

The crude g{hpduct IS washed with water, dried in vacuo
and 10 2.3 N94% D-2a is obtained in the
formof a Ilglgq\,\so/lhd MS- ESI +: 501 (M+H)+ The

synthesis with
(1R 2S)-(-)-2-am noal - cycl opeiy g @ecar boxylic acid- or
(1R*,2S*)-()- 2-am no-I|-cycl opentanecar boxylic acid

568 mgAatliwemod GaAnrs didscﬂmid iasahb gasdnyl ardie A is added 163 mg cis-

2GR VIO PEH BSOS kA0 BcTRh ) A T35 GAADR B Bhl Hinig

5
byed i miztBfd i aeate& oeke FSCAROSY lf khrﬁ%fo@va@¥ O o) }1@6 € The
Chl or osul f onyl - i socyanat e Kinet.” Resoluti
r¢action a@mﬁzme@ﬂora_ecbm inH@cuo, Gtirrdd dathaboatr 0k water and
‘ éxtra’ctéd”S"‘X"‘”Witﬁ”’S’O“ﬁi].‘J"étﬁyl acetate” The cotiibined organic phases are dried on
- magnesium sulphate and the solvent is eliminated in vacuo. 530 mg (1.08 mmol, 96%) C-
10 3d are obtained.

MS-ESI*: 493 (M+H)"

'C-3e is prepared analogously using DMA as solvent and C-2b as starting material.
| Oy _-OH
CF,
H
| =
N\|¢ N
HN
I .
N
A
~ C-3e
15 MS-ESI*: 521 (M+H)"
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““aqueous p

racemc chiral 22.64 nL (0.26 nol, 0.95 eq) CSI is
welspslo@sepw se to 23 nL (0.27g mol, 1 eq) 20  per/EP2006/063736
cycl opentene at -75C under argon. Durlng the addition

the reaction tenperature is always kept bel ow -65C.

The reaction is allowed to cone up to RT within 2 h

and stirred further overnight. The reductive working

up is carried out by dropwi se addition of the reaction

b 3 - _ ‘vv- =C8 __-' 3 l SV ]
iﬁﬂ‘ﬁbr&ﬁ@th 1- 4 Tzilfhn@ nfRBS&Ehdx lle)éélﬂaCt ed 4 X
or onet ane, t he or gani ¢ pnases are

conblned dﬁﬁéd on nagnaglun1sulphate and all the

vol atile cq t| ar- elimnated in vacuo. 25.75g
(859 of dflig OMAén crystals are obtained. 5
These are Iveo n 400 nL diisopropylether, 1.6 .nL
water and 20 g resin-bonded |ipolase (lipase acrylic

resin fromHn
and the m xtu

da antartica, Sigma-Aldrich) is added

S sHaken for 11 days at 60C. The

_ gred through Celite,

washed with diisoprdpyl dtherl and the filtrate is
evaporated to dryness. Ye| | owi sh_oil obtained is
taken up in 200 ni dlchloronethane(% washed w th

280} %QR AlssQbed f A4 UT Bl aNNR HEEBL @b?r”iﬂlﬂcﬂ 2 & umg base is
ase is extracted. 3 x wth or onet

atlfiel. Thery&hing (ﬁlﬁésmstobrl & @i, I3 —annhcdwcbnemﬂae-carboxyhc acid is

L phat t.h t
oA B e & Bt da0e B2 i TREreafonghitforeis
chRSIRIWith e8], BRA/JIdH1E Bshsfigiems fe Qimingiel @nifho @hcﬂ the product is
The latter product is dissolved. in 10 nl. water »

""""pmﬁgyb,y mpm@gq;omtegraﬂue@rmhla@ RPtphase gnd wglawdt(ﬁfoﬁ'rﬁf’% water |

iR st p@niegld G AR HETDAY Id Tdvhidaftr 2R
al&iBniGilY it 20 ik Cotrbigondiag pedduct fr:hdt@hﬁﬁire@f)ﬁmbmwsﬁe&ﬂ from the
with alittle acetonitrile and dried under. a h

sobeukim frepre-dres ard | 056028 vl pA%a) EcPiat fbiainod g a colourless
ryness, the crystals precipitated are filtered off,
Shed with acetonitrile and also dried wunder a high.

~vacuum 11.74 g (70.9 mml, 31 % based on the racemc

of colourless 20 crystals of the hydrochl oride
g ampmocyclgpg gieodpexdiifanecar boxylic acid are
obtalned (The engptlgﬁerlc acid has precipitated
during the step of fc resolution and is

contained in the.pre&ipitate which was separated off
by filtration tﬁr&“éi}ﬁellte) The synthesis sequence
is described in the terature (Forro and Fuel oep,
2003). WD 2007/ 003596 38 PCT/ EP2006/ 063736 D-3a£
Thermpyipodnd i-pt¢phred according to the literature (Csomos et al., 2002).

2S) - 2-i sopr opyl car banoy! - cycl onentyl anmi no)-5-trifluoro
nmet hvl -




ppri m din-2-yl am nol -benzoate O3 NHH N NHN/ OBn O
g (4.9 mol) D-2a, 2,21 g (6.9 nol

‘R%jgl'%wgn &64. 21 nL (24.6 mol , eq) 5 Huni g basé&/E%Mm?%
di ssolved in 75 nL DMF and stirred for 20 mn at RT.
Then 0.63 m (7.38 mmol, 1.5 eq) isopropylamne is
added and the mixture is stirred overnight at RT. It
is suction filtered through basic al um ni um oxi de,
t|rred into
grampethyl-pyrimidin-2-

Eﬁnﬁﬁbgbéﬁbﬁel S suctl on flltered The crude product IS
washe wat er and dried in vacuo. For purification
it is stirred 10 Wil oy M acetonitrile for 30 nmn at

acetonltrllr residue is dried in vacuo. 2.13 ¢
(3.9 mol , are obtained in the formof a
i ght bei = 0.53 (silica gel, cHx:EE 1:1)

M5-ESI ": 542 (MtH)' 15 D -4a) 4 [4 ((1R

2S) - 2- i sonr'opylecrgbanoyl - cycl opentyl am no) - 5-trifluoro
ngt hyl - pyrim -yI am nol - benzoic acid ONH H NN
HN C OH 0 D 4a~¥O<p%¥A"003596 39 PCT/ EP2006/ 063736
2.13 g (3.9 nmol) DBa is dissolved in 150 nL THE and
250 ng pal | adi um hyd‘? oxi de/ C- De2a al yst (20 'wt. % Pd on

2704 O Gl 357 T g SR K iingel o B ey S etd
h &%eh@ﬁdaté xﬁﬁ{dﬂal“@ l:q)l e ﬁﬂ@&ﬁn 1t8hﬁL e«&taﬁuyszts fnis (42I 3 R B .4 eq)

hr ough ki esel guhr, t hanol
Hiinig bage & adslefémfbéweamaﬂlr@ltswhrrect ﬁu 4rlesu ie. The reactlon mixture is

stirred into 275 mL water, filtered to remove the undissolved matter, the filtrate is adjusted
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to pH 2 with saturated aqueous KHSOy4 solution, stirred for 5-min and the precipitate
formed is suction filtered. The crude product is washed with water, dried in vacuo and
2.37 g (4.74 mmol, 94%) D-2a is obtained in the form of a light beige solid.

MS-ESI": 501 (M+H)*

The synfhesis with (lR,ZS)-(-)-Z-amino-l-cyclopeﬁtanecarboxylic acid- or (1R*,25%)-(1)-
2-amino-1-cyclopentanecarboxylic acid derivative is carried out analo gously. The

corresponding products are designated D-2b (chiral, enantiomer of D-2a) and D-2¢ (rac).

Preparation of (18.2R)-2-aminocvelopentanecarboxylic acidh drochloride

0

Chiorosulfonyl- HN 0 Q
isocyanate HN Kinet. Resolution HCl (aq)  H2N OH
—_— b —_—
) - HCI
Lipase
Candida antarctica

racemic chiral

22.64 mL (0.26 mol, 0.95 eq) CSI is added dropwise to 23 mL (0.273 mol, 1 eq)

cyclopentene at -75°C under argon. During the addition the reaction temperature is always

kept below -65°C. The reaction is allowed to come up to RT within 2 h and stirred further

overnight. The reductive working up is carried out by dropwise addition of the reaction
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51is boiled with 45 nL ethanol, slowy cooled to 5C,

e bdob/Bfsor another 1 h and t§17en suction filtepefepibhineTe

washed with cold ethanol. 2.46 g (3.2 muol, 82% of
the acid D-4a is obtained. Rf= 0.46 (S|I|ca gel,
CH2C12: MeOH: AcOH 5:1:0.1) MsS-ESr+: 452 (MtH) + 10 The
enanti omeri c conpound and racemate are synthesi sed
anal ogously. CFSHW" CF3 HNH Nh, N INIiN

g?( Egn aﬁ?&%}}on 0%%? Zn[?&ge/vtaf%mth 66 O_c!hum sulpg'te an(Pi é‘d:g NaHCOs.
TR incbu PR ¥ GBI ATOV th QUG hANGER IyloATHINAY; e Shranic phases are

trifluoromethvl-pyrinmndin-2-ylanino}-pheny I}-car amat e

coniimedarrd onmagnesiny slphiegq angd all tiss ﬂdatﬂ@cw@wegts%@adlmmated in

VIO 7ok Car) o gl U sy et §' 5%0)

T e fiasvalnid 494 on1l-diisoprdptsther ar.6 nﬁﬁd@@r amg %sﬁﬁb()hded
Then 258 L di phenyl phosphoryl azi de are added and

t he
llﬂplﬂﬁwl@aﬁ@cﬁé@tféﬂﬂ fromegmdidgrania tipa, Signea-Ajdsichy iSo%lded and the

G T D5 By Rttt

mblaaiamltl’sd1mlzﬂip§arethwaﬁ@themltrawm é\/aﬁﬂratdd te ﬂf)yﬂesﬁéﬁ‘teqteﬁowmh oil
The _conbi ned organi cm%hases are wash

obtaingd &% tekien uRyiplank dishinropthans e ‘g%ﬂeﬁﬁﬂ W&h about 150 mL of

saturated NaHCO; solution. The aqueous phase is extracted 3 x with dichloromethane, the
organic phases are combined and dried on magnesium sulphate. After the elimination of
all the volatile constituents in vacuo 8.93 g of the chiral lactam is obtained in the form of a
yellowish oil. |

The latter product is dissolved in 10 mL water and 10 mL 37% HCl (aq) are added while
cooling with an ice bath and stirring. After 10 min stirring at 0°C the reaction solution is
left to stand overnight at RT. The crystals precipitated are filtered off, washed with a little
acetonitrile and dried under a high vacuum. The mother liquor is evaporated almost to
dryness, the crystals precipitated are filtered off, washed with acetonitrile and also dried
under a high vacuum. 11.74 g (70.9 mmol, 31% based on the racemic lactam) of colourless

crystals of the hydrochloride of (18,2R)-2-aminocyclopentanecarboxylic acid are obtained.

_(The enantiomeric acid has precipitated during the step of kinetic resolution and is

contained in the precipitate which was separated off by filtration through Celite).
The synthesis sequence is described in the literature (Forro and F ueloep, 2003).
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.mmol , 65% D¢

i nsol ubl e constituents are filtered off, the filtrate
' n magnesi um chl ori dg, and the sol vent j
v@?@?ﬁ% %63 in vacuo. 461 ny (g8 88 nmol, 89% DE%IS!FPSZO%I%”%
obtained in the formof a vyellow sh solid. 10 N5 ESf
523 (MtH) + D-60 () (1S* 2R")2
f 2- (4- am no- phenyl am no) -5-trifl uoronet hyI nyrim din-
- yl am nol - cycl opent anecar boxyl i ¢ aci d-i sopropyl am de
OCFBNHHII N/ N Y HNc . D- 4
: A -4 2S)-2-isppropylcarhamoyl€ e g dnael 1
§ %dﬁ-?_-{l%ﬁgﬁ%‘é%da% acid is added and the m xture is
. The reaction mixture is stirred
into 50 nL water and\t aqueous phase is washed with
50 nL ethyl acetat .dﬁ%‘eorgani Cc phase is extracted
ANH10% hydr ochl oric acid, the
ageuous pha ed conbi ned, adjusted to pH 10 with
10% sodi u soI ution and extracted 3 x with
20 50 m hyly aceta The conbi ned organi c phases
are dried onmagnesi um sul phate, the volatile
consti tuentsN.are.el i mnated in vacuo and 243 ng (0.58
$ obtained as a col ourless solid.
Rf = 0.08 (silisgs0elOC8Hex: EE 1:1) MsS-ESI+: 423 .
(I\/H-|—|)+ WO 2007/ 003586 41 PCT/ EP2006/ 063736 E-1)
2- met hyl sul phany! - 1 ® pyri B3 n-4-one I~ N/ NH y E-1

2.59 g (4.9 mmol) D-2a, 2.21 g (6.9 mmol, 1.4 eq) TBTU and 4.21 mkL (24.6 mmol, 5 eq)

Hiinig base are dissolved in 75 mL DMF and stirred for 20 min at RT. Then 0.63 ml (7.38

mmol, 1.5 eq) isopropylamine is added and the mixture is stirred overnight at RT. It is

“-suction filtered through basic aluminium oxide, washed with DMF and the mother liquor is -

stirred into 400 mL water, stirred for another 30 min and the precipitate is suction filtered.
The crude product is washed with water and dried in vacuo. For purification it is stirred
with 50 mt écetonitrile for 30 min at 5°C, suction filtered, washed with some cold |
acetonitrile and the residue is dried in vacuo. 2.13 g (3.9 mmol, 80%) D-3a are obtained in
the form of a light beige solid. '
R¢=0.53 (silica gel, cHx:EE 1:1)

- MS-EST": 542 (M+H)"

- D-4a) 4-[4-(( 1R.2S)-2—is_oprbnvlcarbamovl-cvclonentvlamino)-S—triﬂuorometh&

pyrimidin-2-ylamino |-benzoic acid '

o D-4a



0 g (153 mmol ) 2-thiouracil is suspended in 250 nL
) nd then 8.7 g (152. mol, | eq) of
Vﬁg%ﬂ%@ﬁé%ﬁls added. The solutg%n is stirred for§gﬁﬁyﬁhﬂmyn6
at RT and then 5 12.4 nL (198.8 mml, 1.3 eq) of

nmet hyl iodide is added dropwi se. The reaction m xture

is stirred overnight, then poured onto water and

extracted 3 x with about 150 m chloroform The

conbi ned orﬁsnlc phases_are dried on nagnes um

25431 it mmalhB-3ads dispalvedsing 50/l AR 50 s Al e hyfrgide/C-
c&t:zli t él()e%;?} %’gl | (?nm%ﬁ'l%b%@%ﬁ&? g@g%ﬂ_x%ré [8yhRipBAREd Br 16 hatan Hy
p@esdlnrh we 6 ®apwith siiing-aR R T Ther 3ol heethaiot isaiddd, thiNeatdlyst is filtered

CO2H E-2 4. 1 is dissolved in
thrpgg}y]ﬁ'ése(lﬁl’émw%@‘iéfgthﬂﬁhmf et Wy flirate }%evamateflﬁwmfhe residue
5 1339311&1'\8{)}1 %€ WRIHRE @101’?)111%% :éeg & 9’(1( 36rr& 5 hothér- 12h 88H then suction
am nobenzol ¢ acl d. 18 eaction mxture is
fiefddumd dvdshed with boldAthaan]. 2d6lg G mooRB2i4)ef theeasip D4 is
is.suction filtered, washed with a little diglyne,
Feeduwi t h dlethyl ether and dried in vacuo. 5.27 ¢
Eg%t t as a col ourl ess
205 (e, L) %Oﬁgigt\;}\oﬂzgg?/ 003596 42
LMEEEEPZGQGWBGB736 E—3a) 4- (5-i odi ne- 6- oxo- 1 -
6- di hydr o- pyri m di n- 2- ylanlno) benzoic acid N\/ NH T
10 HN~ CO2H E-3a 9 g (38.9 mml) E-2 is placed in 100 ni
MRBAntiofck: @il sitraberfiate |are s%mfheﬁﬁﬁd anslogaﬁblﬁd The
solution is conbined with 11.9 g (46.7 nol, 1.2 eq)
iodine and stirre r 3 °h at 5 65C. After b?9+|ng to
50C sodiun1thmg§gf hate pentahydrate is aglded/to
_elimnatr® exce i ne, then the ﬂthure NH i rred
for anolheryl and cooled to RT. Jhe i sh
pr eci i tare “gf:zctlon f||tered,| e wat er and
driedyi n,jacu 3.7 g (38.4 mmo), 2% ais
obt ai n€ M5- ESI +: 358 (MtH) + 10 ¥ 3bl

4-(5-bmnnn-a-oxo 1 HN racemic, cis
6- di hydro m di n- 2- ylan1no) benzo id
. CH OH
D-4b - D-4c

D-5¢) t-butyl

15 trifluoromethyl-pyrimidin-2-ylamino}-phenvl}-carbamate

O

h,

-5¢
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Br o NyNH HN CO2H E-3b 9 g (38.9 mmol) E-2 is pl aced

cetic acid and to this a solution of
6]%9%80&1%9?‘3 1.05 eq) brom ne ‘lliUn 50 nL acetic ac?%ﬁﬁgje%mtm%
added dropwi se and the mxture is stirred 15 for
about 1 h at RT. The reaction mxture is stirred into
800 nL water, the precipitate is suction filtered and

the browni sh precipitate obtained is mashed wi th water
and dried in vacuyo. 11.5 (37.1
450 mg (samal) Drde i dissplved dn é§| mh df)Féﬂlueee 2‘7? fé) wf&ﬁgwd 1.3 eq)

b ata o rrbel pp AN st st 20 1O

dﬁwl(eﬁylphésphowﬁazldechoe added mid e Rixaira s eajed e BOEY for 16 h. The
chl ori de and E-5a)

canc{iqD EFBRS SomBRd B0 Tl k] grctpip b EbA fith 0ol of 0.5 M
1@0&%01{1 lceri%ndl\fh m@re@.\ Eﬁl%!sli'% doutterMNsked &k with@0EnKahH-abétate. The

I's suspended in 80 nL
cphrbmﬁ @rmlcophasdfsl ave ivdghed veitht $aguraties agneoussodipaf ¢hlgrids solution,

e bu 1 o e BEEGH gty e an e
Ef\)jﬁtr is ghxfn [at@NA%A&I0, 381 HgN0RBAnhbE 8970 lileS@G ioBtatredan ﬂtbdonn ofa
Itered off. This is dried in vacuo and used

yklloWhhrsohulthout any purification. To prepare the acid
t ) id+chloride is dissolved in 200 nL THE and
Mgg*ﬁi%g? @%@O% aqueous NaHCaGB8 sol ution are added.
The reaction m xture is stirred for 16 hat RT. THE is
eI i m nat ed |n vacuo t he aqueous phase i s adjust ed
, amiporghenylaging)ratnfigromethlsn
i ed. d%nd washed wi th
3.9 (16.7 mol, 929%

(silica gel, ethyl acet

e)
Oy -NH
CF

" E—5a |s obt ai ned as axﬁgl(ourless solid. Rf = 0.24

2 D-6¢

” 461 mg (0.88 mmol) D-5¢ is dissolved in 5 mL dichloromethane, 2 mL trifluoroacetic acid
is added and the mixture is stirred for 1 h at RT. The reaction mixture is stirred into 50 mL

water and the aqueous phase is washed with 50 mL ethyl acetate. The organic phase is
extracted another 2 x with 30 mL 10% hydrochloric acid, the ageuous phases are
combined, adjusted to pH 10 with 10% sodium hydroxide solution and extracted 3 x with
50 ml ethyl acetate, The combined organic phases are dried on magnesium sulphate, the
volatile constituents are eliminated in vacuo and 243 mg (0.58 mmol, 65%) D-6¢ is
obtained as a colourless solid.

R¢= 0.08 (silica gel, cHex:EE 1:1)

" MS-ESI': 423 (M+H)"
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15 MS-ESI +: 427 (M+H) + E- 4b)
4-(4- chl or o- 5- brono- pyri m di n; 2-yl am no) - benzov 6
%%éoépﬁd(}gé%an 4 E 5b) i ber/Ep2006/06373

4- (4-chl or o- 5- br ono- p3ri m di n- 2-yl am no) - benzoi ¢ aci d
Br Br C C Y, ~Y, \/NNyN HNHN ,aCl | / OHO0 O
20 E-4b E-5b Prepared from E-3b anal ogously to the
derivatives E-4a and E-5a. WD 2007/ 003596 44

PCT/

SERNGN WL anDROBNANIEQCn - 2- v ani no) - phenyl | - (4-m
et hyl - pi nerazi pgl -vl)- nethanone Br ,C N/N Y N
HN, , 11~ N -6b 5559 ng (1.6 nmol) E-4b is

di ssol ved N _WHNML THE and conbined with 414 L (2.4
mol , 1.5}6) Hiinig base. 181 L (1.6 mml, 1 eq)

N- et hyl pi p&razine is added dropwise to this solution
and the mixture #slstirred for 90 min at RT.- Then 100

152 i l ' tigeh 87% (152.9
2§ {8 i P2 MO Kbuhacd A nicuhil 2 ieh S (1
nanel, Ueijpel sodiunmmgthesida s aldepHEhessolminthstirsd forehmin gt RT and then

54 LR ) ool B 5, Al mixre

' sg@'?(g(%le'rhi ottt et PAutditortotwhibs éncﬁéﬁtragted B w{tﬂ altout $50 ZRchloroform.

Thie combihefl drgatiodtabesl areinest ervinaghesian HUPRAS, thesohyanhis ehighinated

i1|1 vacuo and 16 g (121.5 mmol, 74%) E-1 is obtained in the form of a colourless solid.

E-2) 4-( 6-0x0—1 6-dihvdro-pyrimidin-2-vlamino)-benzoic acid

(YO
N NH

"y

L
COH &,
41¢g (28.8 mmol) E-1 is dissolved in 10 mL diglyme (diethyleneglycol dimethylether) and -

' this solution is combined with 4.79 g (34.6 mmol, 1.2 eq) 4-aminobenzoic acid. The

reaction mixture is refluxed for 16 h. After cooling to RT the precipitate is suction filtered,

- washed with a little diglyme, then with diethyl ether and dried in vacuo. 5.27 g (22.8

mmol, 79%) E-2 are obtained as a colourless solid.

MS-ESI*: 232 (M+H)"
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_ pyrimdin-4-ylam no}-cycl opent anecar boxylic acid Br OH

Y Y HNI "N Nv 15 E-7b 459 ng (1.
WI(—_;’-%B%%%& ssolved in 5 nL 1-bUtanol and conbi ncleP
536 L (3.1 mmol, 2.8 eq) Hinig base. 162 ny

ci s-2-am nocycl opent ane-carboxylic acid (racemc) is
added to the solution and the reaction mxture is
stirred for 100 mn at 110C (CEM nicrowave, 100 W.
The reactlon mxture S evaporated down, stirred into
E-3a Ssodingd6-anp- LA o0 ) g a,;.r_u

t!hyl acet ate The corrbl ned organl c phases are dried

2007/ 003596 45 PCT/ EP2006/ 063736 on nagnesi um

€Ul ffhate and the solvent is elimnated in vacuo. 321
NG (P 64 nmol, 57% E-7b is obtained in the formof a
ourless resin. M5-ESr: 503/505 (MtH)+ (1 x Br) 5 E
&) -4-f5-brono-4-((1R*
ar banmoyl - cycl opent'yl am nol - pyri m di n- 2-
<benzoic acid Br NH2 ~Y, N\N HIN/ OH O
E-8b 1" g E8204pmppl) E-5b is di ssolved in 3.9 m_ DVA
and conbined with 1.3 L (7.6 nmol, 1. (g) Hii q
Olgd88.9 Imggl)@z qulgwdnﬁ@DOnigqtyr 2.18 gNaOH( 45mmo 4eq)is

{
G TR S PR VIR CRE Aol 2 SP3RIh nifred for 3 ha
6540 r Afi6r édghgéﬂ) m?h@timhiﬂiébsulp”ﬁh&tﬁeﬁahydram_1m%ded te el:clmllnate
evapor at ed down e.residue is taken in .
cxssbingincaian theieds Predder nothesd o <opieq Iy . The Browmish
prec}p?fatev}@ﬁmt@gé’me}éa g %qed%ﬁ hc\%tgr idiHeAnR vadRd1 A i 9&4 mmol,
my (2. mm ,

vacuo, E-8b i s obtaine
329 FE3 inobiaimedoei ge sol i d.

t2p106/063736

U MS-ESI": 358 (M+H)"

E-3b) 4-(5-bromo-6-0x0- 1..6-dihvdr0-nvrimidin—2-vlamino)-benzoic acid
Br

Z O

Na. -NH

HN

CO_H E-3b
9 g (38.9 mmol) E-2 is pllaced in 10 mL acetic acid and to this a solution of 2.1 mL (40.9
mmol 1.05 eq) bromine in 50 mL acetic acid is added dropwise and the mixture is stirred

for about 1 h at RT. The reaction mixture is stirred into 800 mL water, the precipitate is

" suction filtered and the brownish precipitate obtained is washed with water and dried in

vacuo. 11.5 g (37.1 mmol, 95%) E-3b is obtained as a colourless solid.
R¢=0.27 (silica gel, EE:MeOH 7:3)
MS-ESI': 309/311 (M+H)" (1 x Br)
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M5- ESI +: 420/ 422 (MtH)+ (1 x Br) 15 The i odi ne

derivative E-8a is prepared anal ogously from E-
WRAFOGH% enper ature, howevef? is 80C. WO 2007?%8%%%@6/063736
46 PCT/ EP2006/ 063736 E-9b1(+)-4-[4-((1R*

2S*)-2-carbano 1cycl opentyl am no) - 5- eyano- pyri m di n- 2-

- ylam nol -benzoic acid NNHZ2 H N NHN) OH4 O E-9b 935

ng (2.23 nmol) E-8b is dissolved in 8 nL DMF and 403
ngy (4 45 nnDI 2. eq) 5 copper(l cyanlde is added
alpd-(4rchile -y erirhidia ‘ : DErige @ng

145C for 24 h, during vvh| ch ti nle about 50% of the
educt is reagted, The sanme anou Qtl catal yst i s added
agai n, thei yfure is heated f§Hf further 5 h and the.
reaction irs\\‘g)men wor ked up. Thés MNeaction mxture is

h

filtered t ugh a frit filled 'thsilicagel

(solvent: D e filtrate id! Byapor ated down to
about 5 niL an re% i nto about Gstilled
water,. The pretip ateforrredls | tyéred of f,

washed with 100 nL water and di ssol ved o n net hanol .
RP-gel is added and the solvent is elimnated in
vacuo. The mixtEwde is purified by Efmromatography

% S eV]S %:sg dls%giap%ﬁdegdf%%?n%{o ﬁf&ﬁg@ 1t} tokg%ﬁ/orﬁd%%ﬁ i@ mixture is
@ﬁﬁiéﬁrﬂ)off 8 inl it S‘tﬁn(ﬁ)g Zﬁgﬂé@@&libn %ﬂﬁsgg&@i &bpwisd t(ﬂ%(% thb water/ice
HCOOH) nmo 9 - is. i e

\Widh gigorisi |sﬁmnr;gR$t§rr@ fgoar(oéhqr Beanigend thggreds WL%lP%@r“

b ity e St

NepareltRe dcdd (Herinid acnmm)ﬁdeau Hnb@lmbimeawmlmTHF and 200 mL of

|noI 5-trifl uoronet h3l -

0% Gﬁ‘éﬁ}@@ﬁ Nahlebh selviog as a@gyﬂ‘l 'lﬁl@ gq:a§t1g1& ﬁ]é}f.mreAy stirred for 16 h at RT.

" THF is eliminated in vacuo, the aqueous phase is adjusted to pH 2 with concentrated HCI,

stirred for 10 min, the residue formed is suction filtered and washed wifh water. After
drying in vacuo 6.3 £ (16.7 mmol, 92%) E-5a is obtained as a colourless solid.

Re= 0.24 (silica gel, ethyl acetate)

MS-ESI": 427 (M+H)"

4-(4-chloro-5-bromo- -benzovi chloride and

' E-Sb) 4-(4-chloro-5-bromo-pyrimidin-2-ylamino)-benzoic acid

Br
Naw N N§,|/N
I HN
O\“/CI \@(OH
0 o]
E-4b E-5b
Prepared from E-3b analogously to the derivatives E-4a and E-5a.



150rTg(06mmI) A-2, 519 nmg (1.98 nmol, 3 eq)
m no- N- net hyl - N-phenyl zenesul phonam de

“i%%?oaﬂmé?f 76 nmol, 1.15 eq) I\E'Qt hyl di i sopr opy!| aFnéHEPZO%/O&?%
are dissolved in 3 nL N, N-di net hyl acet am de and t he
solution is stirred for 10 mn at 180C (heating in
the m crowave). The solution is stirred into 30 nL
water, adjusted to pH 3 with 0.1 N HO (aq),
extracted 3 x with 10 nL ethyl acetate, dried on
magnesi um sul phat e and the volatile constituents are

g’) ,nat.ed Il’l‘ cuo, :

A hdn@ng ol ) N-net hyI -4-(4-

met hyl sul phanyl -5-trifl uoronethyl - pyri m di n-2-yl ani no)
- N- phenyl - bé&hzenesul phonani de is obtained -as a |ight
brown soli/ Chg (0.19 mmol ) of this internediate is

di ssol ved .5 nL di chl oronet hane, 64 mg (0.285
mmol, 1.5 N77°A) m chl or oper benzoic acid is added
and the mxtiure is stlrredfor 15 3 h at RT. The

organi c ph RX with 20 nl saturated
aqueous NaHCa Iut \(;yand in this way the

3-chl or obenzoi c¥aci elimnated. After drying the
organi c phase on di um sullfggte 83 ng (0.18 mmol ,
959 of 4-(4-methanesul phin

S5birkd Q08 MRRITNEl4bay ﬂismmmmz mLamm an)d mrtanwmtmm phy(2.4 mmol,
- benzenesul phonani de I) i ned, . %51? %ﬁm o to this
lseq) Himig hesen b8 H]s{]e?)“Wi‘th Eil) ¥ m PlPE)‘i?F‘PF igadded Aropygs
?I?htlgg ahd th]eéinflﬁ{g Aol fordR) ART. Then 100 mL water is added and the

am no- opent anecar boxam de (0.2 mol, 1.1
. 18fituré Bcamacted aRdviﬂSS@ml etyDacetabé. The cb ql)ed@fgam;ml@ses are dried

b di ssol f o
 EoserEm SRRl ey B e oD i ashh Sps ok 134 g, 86%)
Bleb'5 olgt?ﬁ’&d iny fnb ?orﬁl A fodrfesstdsinl €d for 30 min, the

preci ate forned 1s suction filtered, washed wth

MERST a1/ id-H)F(haBry, purification is carried out
by col unm chromat ogr aphy (cHex/ EE 25 60/40 to 50/50
within 20 mn). 43 g (0.08 mmol, 45% of conpound 1

2R*) 2- {2 f4- (4mabhy| p| ner azi n- I - car bonyl ) - uhenyl am
nol - 5-

m de (synt C 38 nmg (0.08 mol) C-3b is
di ssol ved jg_ ! 25 L (0.16 nol, 2 eq) Hunig
base 5 are afided and d| ssol ved for a few m nut es at
RT. 5 gL acen s 4 eq) is dissolved in a
little DVA and ro ise to the reaction m xture.
After about 10 action

E-7b

459 mg (1.1 mmol) E-6b is dissolved in 5 mL 1-butanol and combined with 536 pL (3.1
mmol, 2.8 eq) Hiinig base. 162 mg cis-2-aminocyclopentane-carboxylic acid (racemic) is
added to the solution and the rcabtion mixture is stirred for 100 min at 110°C (CEM
microwave, 100 W). The reaction mixture is evaporated down, stirred into about 200 mL

water and extracted 3 x with 50 mL ethyl acetate. The combined organic phases are dried
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‘mixture is taken up in dichloromethane, combined with

10 RP-gel and all the volajile constituents 1063736
@%O%?Pﬁ?géd in vacuo. The mxtlre is purified byP(‘?lrfﬁmo6
chromat ogr aphy through an RP-phase (AcCN water 5/95

to 95/5%in 20 mn). After the product fractions have

10 been conbi ned and freeze-dried 18 ng (0.034 mol ,

- 42% of conpound 4 is obtained as a colourless solid.

Exanples 5 - 12 are prepared anal ogously. 15 Ex | e
omgna(gjlcsium@u]myate 3ud (hp%olv%nt is eliminatedgm vacglo. 321 mg (O%Epmmol, 57%)

E25h Is idifed i theteoTR dhlcoloblB&8ghN- ! - car bonyl ") -nhenyl a

MSERIug0s8s (ME-HpYi0BEi n- 4- yl ami no} - cycl ohexyl ) - urea
(synthesis schenme C) 50 ng (0.105 mmol) C3b is
di ssolved in 50 L DMF and conbined with 55 L (0.315

EBR) e iS Hrattbil §1R23€r D b fELWCIBOR AR dutinfiih-0-

get—t o ¢« SOttt Er apout 1

innb06enz8RGEIdon M xture is taken up in
I chl"'oronmethane, conbined with 10 nlL of RP-gel and

all the vol gfile NHj uents are elimnated in vacuo.

. The m xture]is Hpurffied by chromatography through an
RP- phase ( 5/95 auf 95/5%in 20 mn). After
the produ f Racti have been conbi ned and

freeze-dri eﬁ’24 ng (0.045 mmol, 43% of conpound 13

I s obtai nedinas _a. colourl ess solid. 25 Exanples 14 - 17
are prepared 4 y. WD 2007/ 003596 49

PCT/ EP2006/ 063%386 B@mpl e 18 Methyl ((), (1S* .
2R*)-2-{2-[4- (4-netlhyl - pi yerazi n-| -carbonyl ) - phenyl am

nol -5- trifluoronethyl - pBdbni di n- 4- |

Bl S5 B NG SR 5. B

1COBE) RSl Wise3R2mix (£.04 Afiol, bedinad-2-athisspycldpentgnesabexargide
L methyl "chloroformate (1.2 eq) .is added to Hf%§60 0 at 120°C
(ssEmic) ore added Rrthe aplutipn ansbie reagtiog MIIHE 15 g4Eeq 19h OV min '

1 xture is_tak ] Lchl angk | @l of WMbukhnol and
rﬁ@“ﬁ?’pﬂgur%ﬁ% Vgﬁrh?%gb@g’l tg.§l = e E onetit entsgﬁa?e ° ‘an.'
RS pretipahteds éubtivagiltered Theterriwashing with 5 1pLiof toldd -pfanol and drying in

'_ chr omat ogr aphy t hrough an RP-phase (AGCN water. 5/95 to
YaBUG 955 m@@-Zinmol, 7356 %ﬁbtlﬁ%btﬁx%@l}’céle ??"&b%’l?ao‘?%g% "?/@'

I'S ‘Obtained as a col ourless solid..
Exanpl es 19 and 20 are prepared anal ogously. Exanple

@S%g%%’g}é%ggﬁ,ﬁgglgm%e-dri ed 13 ng (0.025 miol, 10

’Ighle jodine derivative E-8a is prepared analogously from E-5a. The reaction temperature,

however, is 80°C.
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15

- for. is filtered off. The sseni n iIs extracted 3
Mﬁ—eﬁé—% A%t hyl acetate, the conbined organic

15 ‘

4-(4- | opentyl am no-5-trif)J uoronmethyl-nyrim gl )
\{%%%%H%O%Q%henyl -(4-met hyl - pi pJeGr azin-1-yl)-met haﬂ%ﬂ%ﬁw@wﬂ%
(synthesis scheme C) 88 ng (0.22 nmml) C2ais
di ssolved in 290 L DVA, 26 pL (0.26 nmol, 1.2 eq)
cycl opentylam ne and 75 L (0.44 mol, 2 eq) Huni g base
is added and the reaction mxture is heated to 120C
After about 902m'n the reaction m'lxture IS poured, j.nto
2 Plo 1. < 09 T)- Lol aEpa : QP & :

o1 Y QR0

phases are a&vied using saturated aqueous NaC

sol ution andll mragneSkyonayl phate, conbined with 100 L
of di oxanic all the volatile constituents are
el i m nat ed 4 > \106 nmg (0.219 nmmol, 99% of
cormpound 21 idl obtiaingd in the formof the

hydr ochl or'\'ﬁ[erN 25 EX&npl es 22 - 26 are prepared

anal ogousl y.t WO 2007/ 003596 50 PCT/ EP2006/ 063736
Exanmpl e 27 Y

2R*)-2-{2-[4-(
nhenyl am nol - 5-

| . pi nerazin-1-carbon |1

&P onet hyl - pyrim di n-4-vl am no
-cycl ohept anecar boxyl i ¢ di net hyl am de (synthesis
scheme © 35 ny (0.067 m¥t9¥P C-3d is dissolved in 250

DVF, 0 . | ,1: '
sh 204 - Zaniig58h 1 gl if s SEDMEURI 03 Agiaas nd, 2 c)
b} gAnitlh 1 added usdes bigoneThe Yedlowllution intoriinehuithI$0mE

A OR NN A TERENTET AT W

t hy

| 9 ; Joo T . ! sadded
- @E@é gﬁ):f_’(i rtlnflg Stsabﬁ_\tcti Iﬁgé,mée Jaﬁ@t D &dHIE ThS sanhPdiRbuny f tatalyst is adde

wth 6 nL RP-gel and all the
Ap@inathic nsix o Btlichted fitrsa fusther Soh imd thatreagtipn isthenworkpdap. The

ExongninS a4l FO) R BB s
ook B 1T REuRISAAUGA huid ineigboa 808 tredietlledriset, The
a ng (0.035 mmol, 52% of conpound 27 is

btipitatetbrmed anfiltearsd off, wa with 19P awfapiater gﬂ%ﬁ}@&gw i&;_methanol.

N é%gﬁﬁxlgﬁi%@%é ﬁé{%p;?e@gﬁ;)e@iﬁigted in vacuo. The mixture is purified by

5L AR n8ng b kdvetion pRE tftbm 5% acetonitrile (+0.2 % HCOOH) and 95 %
pyrlihi di ﬂ%“%?%m ng%}‘- |\|-9[ b - _
water (602 HCOPH) te 6

Rogin [ ehqfh ARl J0%f 00 BRalcg et bt F

-Rémo.gogﬁﬁéao%l,isﬂgmmmmm:wng (0.25 mml, 1.4
reg)T U_ The , - )
MS-ESI": 367 (M+H)

- - h 0
raccmeslroe % HGRAR A N epEler 02%



10

15

20

25

sol utlon is stirred for 40 mn at RT, then 38.5L (0.27

eq) 2-(2-amnoethyl)-1- methyl pyrrolidi
3’&9@87/%@% he mixture is stirrdd for 2 days. Thepr?nr%m(?()6”063'736
silica gel is added to the reaction mixture and the
vol atile constituents are elimnated in vacuo. The
purification 1is carried out by column chromat ography
t hrough a normal phase chromat ography 25

~ (DCM MeOH NH3(ag) 5/1/0.1). 70 ng (0.125 mml, 70% of
Emmplmbl 31 is obtai ned Exanples 32 - 58 are

007{1 003ﬁ96 o ifluoromethyl-

23, g3 74 HICUT - ino
Eﬁg&%ﬁﬁ@%% mB}QﬁEIQﬁnMecé}%Iﬁ%ﬁH IsyRREaY E&@n@% 5-trif

Ry® ingi(0i6mrhol) 1Aal) FIGimg (/hl?Smmul,ahecgaépmmmeedml-df-phenyl-

SR RBG 860 1P 5L K7 GROLT 55 e breBg iaror g o

Q{SS(hIVéH id 351119 "J\ﬁﬁ d1ﬁeﬂi?§@&aﬁﬂﬂ ahﬁ @hesé?:'hbﬂdn%‘ sﬁr?edcf@ffm fghlat 180°C
4 eq) TBTU. The solution is

ﬁteahmnh th@mlcz@wmfea Bte utiontiestinel into(39) mk wates aqust@i to pH 3 with

GRS | Py OB e

ﬁiel%ldﬁ'léiéﬁn@ﬁﬂugﬁs aRiMIBREEH wichh T3 redidweb bﬁ;ﬁﬁéd bR lumn
gel is added to the filtrate and the volati|

cloamatography écystahesanelathid pegiate 3/ 1o iHE (&ﬂém@ial) demethyl-4-(4-

BT L e S e fpormic
ﬂ%tﬁﬂédaﬁ&tltghltbfdmﬁohﬁ+0 2% HCOOH) to 55% wat er and -
45% acetonitrile in 20 nin) Correspoggl ng glgoromethane 64 mg

B3 at&(nodﬁgmapa of aﬁwat@ale%aws fisgelvediiclen g

r(y Prl' §ec?@2%)%glzléfo§g%eﬁio‘?€h&q% a?ﬁle?’ it the ixture is stirred for
reéze- ry|ng
Bncit BTN The o@nmfphamtp omastbd30x witir20nml saturaed: @qlteuu:% NgHCa0s

%!lgt%} é)gl 1%@115 &)e/ glga%g p}éloa%p%?c Ec&ti ggar edn%{:@ Lfgl?eg g%%}{g the organic
@ﬁa%@ pHisogh% sﬁ.l[ﬁmec\sﬁﬁyg (B38REMbN 95%§ Bﬁm(«ﬂ—ﬂ{%a‘ﬁeﬁﬂphmyl 5-

-am nocycl opént anecar boxylic acid and |astly

frdfumrmgethﬂa)mmdmbvlﬂham)d@rwbﬁﬂ@henykbc@enmnmnw@@ (A-da) is

oG, Tt BBl PR 5 BhR R Y cper tf ve
R (8: 1%2111518}) A9 % g 6f1cleatdamhonl-mt@manécammmd (p 2 mmol,

nhenvl anm nol

“idieq @g@l@@mﬁ@ﬁi KL (9 -Airernel, 3-lvaad af Hipishypes g dimselved iy il DMA-

aﬁ/d étﬁred%&p 1 RPat l@%.dﬁle(rg%rt]foﬁ%%kﬁne i%%t}ﬁ'%&‘ Gl lg)mL of 0.1 N HCI (aq),

the mixture is stirred for 30 min, the precipitate formed is suction filtered, washed with
water and dried. Finally, purification is carried out by column chromatography (cHex/EE
60/40 to 50/50 within 20 min), 43 mg (0.08 mmol, 45%) of compound 1 is obtainedasa -

colourless solid.

Example 2 and 3 are prepared analogously.
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WQ%QPH”Q?&”? chl or o- phenyl ) - (4- th - pi perazin-1-y

30 ng (85.5 nmmol) B- 2a is dissolved in 100 L NWP and
rrbl ned wwth 35 ng (0.14 nmmo 1 6 eq) P(:[T)/@Pr%%06/063736

t hanone. 107 L of 4 MHC in di oxane (0.43 mmol, 5
eq) is added to this reaction mxture and it is
stirred for 12 hat 5C. The reaction m xture is taken
up in DCM MeOH NH3 9/1/0.1 and conbined 30 with 6 nL

" RP-gel, the volatile constituents are elimnated in
Eaampleahd purlfl ed by chromatography through an RP
- /

R X)) X perats sarby I nd]na' 10
Gﬁ[ﬂo‘?@rﬂ&ﬂ L nﬂ’iﬁﬁldM Ianﬁﬁ E(%b?ex BedthBRI (§§rﬂi@sisfl€heme C)

SOl Ven y Treeze-drying /()a
89 mpo((hd rimdol) i¥db s d1®0é1‘r'qdl 1B§07LL DMP6 2514 @r]ép‘aqa]e eq) Hiinig base

SLRSEU i R s R POOhy b s

& Dl DR {IPIRE dr':f)])&fisé‘ tBfhe fel@R Bk tuke) ZAﬂeﬂ-zQﬁ)).lt i ®min the reaction
di ssolved in DVF (about 1 - 10 nL per mmol

BRXiuTE is MQ@ up irddichlerpmetBane, gommbiged Wgh'uo mIezlgcg;é and qlh%e volatile
EAROHRER o Gl Ty Sl B Bt gyt et Bog iy through

&h RerpHabe(AITN/ofter b@srte asxﬂ%)rn 10win)r adet therpmduct fraeticns have
corrblned with silica all the volatil

besseombinadiand ffesze s h?amdoﬁﬁ el 2% hef C‘tOH&’OBP%&%‘Pbtamed asa
by col umm chromat ogr aphy (normal or
ORﬁéééél?"‘ind i sol ated. 15 Exanple 106 ()-(3-f4-((LR*
28*) 2- car banovl - cycl opentyl am no) -5-trifl uoronet hyl -p
ri m d| n 2 I am noI | benzam de (synthesis '

phe
AmPLE © RFPALs Géa]ﬁﬁ?ﬁ%/y A-3 is dissolved in 6 nL.

' DVA. 800 L (4.6 mol, 1.5 eq) Huni g base is added and

440 ng ci s-2-anm no- 1- cycl opent anecar boxam de,
fixsmple/Bd in 24 nL 20 DMA, i.s added dropw se. The

ol s b L el Bt FaaboRvibpbiamipol:

Wdorgl9hn sgﬁﬁﬁgllﬁ@w}mﬁhsﬂcmw%ac@m&eschm Q)

solutt on, rred on nmagnesi um sul ate, and
$0mge(0t105 snrabll) ﬁ—ﬁhusetﬂssohved\mdﬂ @tLlDMngndfcombmé wijh §5pL (0.315

el G e ey kAR e aBn L bR RO RN ol ot k.

" BgieHBhot®h O thin T rBadtionTEREIE ¢ thictntupah didhidientethar® combined with 10

purification. For this, the solid'is dissolved in 60

25

mL afiRP-gdl @ aff thevelatiewonstityenoare glimingtadanivgcuo. The mixtureis
purified by chromatography through an RP-phase (AcCN/water 5/95 auf 95/5% in 20 min).
After the product fractions have been combined and freeze-dried 24 mg (0.045 mmol, '

-43%) of compound 13 is obtained as a colourless solid.

Examples 14 - 17 are prepared analogously.‘
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added batchwi se and the m xture is stirred for | h at
The organlc phase is washed 3 x wth 20 m
évéf%?P'é{?Oé%? aqueous sodi um hydr olfen carbonate sol uf§ g 2006/063736
and in this way the 3- chlorobenzoic acid is
elimnated. After drying the organic phase through
magnesi um 30 sul phate, 1.15 g of crude ()-(1

-S*, 2R*) - 2- ( 2- net hanesul phi nyl -5-trifl uoronet hyl WO

2007/ 003596 53 PCT/ EP2006/ 063736
Eymmpiwll&w 4-yl am no) - cycl opent anecar boxani de is

e ‘-|___; rg:%bon% en‘ﬁgrh{n%ﬂs-
(SHRER! fakéme C)

P
ao sgﬂO\ﬂéa nnmol5 @o3b 1s{\dlv§solwddn 50 pLRMF5ind cosdineduovith 22, 5L (0.126

Q‘gﬁ)‘%}n% 9}'51 Obe {%qaegh :I_ﬁng}'lgkéffgeg)ﬁm ét%hﬁg gg%cgtot is solution at

R, %ﬁéi"ahl&dt% Aidhé feabBorShiNiireds faRén a&nhﬁ&m&%ethﬁhs combined
reaction mxture is stirred into 30 wat er ,

m{q’hd@tm]d Rﬂ’egqb Hld% aumtherwoiﬂllmomﬁn@nti an e}l-mplngtﬁdi in vacuo. The mixture is

BXt A (gggtg é}l‘?@’l %ﬁ@( IEB Zéla{}ﬁ{»g-rhe ? ?béﬁf‘?o in 20 min).

AR iR lpAdducEfr §@TbHE hhvEhteh camelne& lafid ﬁaéz%d:lrieﬁ 1¥afg (0.6250dmmol,
the crude 10 product is stirred into cyclohexane/ethyl

32%1 af eongmung 13 ihebtpined phe edpwrless sdiget i on filtered
and washed wi th 2-propanol. 15 ng (0.03 nmol, 7% of
conpound 106 is obtained as a colourless SO|Id.

Exanples 1900d 2008 preparpd epdsgasignal ogously. Here, the
purification is carried out by 15 colum

__chromat ogr aphy (ethyl acetate/cyclohexane, silica
.?;EL,}“RleEzaarml e 110 (+) ((1S 2R) 2 5brono 2
nmet

hyl =pi nerazi n-1-car bonyl ) - phenyl am nol - pyrim
t4-td-cyblodentanmad-Setridluormendtiayie hixs2-ylgmdmgd) ephenyl |-(4-methyl-

cycl o Ian de n heS| sch E) 20 39 ng (0.077

Hﬁéﬂ&%—r&@—%ﬂi’é}éa SW@DI\/F 66 gL (0.39
g(O@Z%ob'@QQ is cﬂl@s%?veﬂriﬂ 2098 pIHNA, 24 pmel26 Mmd], Q@eq)

TBTU are addéd. The sol ution |s stirred for 20 m n at

E&bl@pﬂdt}tldmme engy 75 (1d. (948 mmrol, 2 ) Hiinig)bass/isladgedand theragetion

added angd, the mi xt over,nj
e LA Shon PRI i Bl b o s
ab et of?cﬁstﬂksd W&éﬂlﬁlﬂ%e @@é’ilpitﬁte férd il @fiReres o€0OThE ABPension is
W th n. RP- After elimnation of the volati]e 25

' eﬁr@tth&ﬂemtb %rmb sthybacetate, theqmbinedsorgenir phasys arerdsiggsing

SRR AT S OP B Bl LR R0 of

dipehwio Fiahe all it Adatite BYnstiGentsespdiminagd in osuot 106 mg (0.219

RO air fr@%pgﬁgieaa%f%“altaé‘delastﬁ%%%ﬁ?quﬁ%hxﬁ?#?oq@ the

(0.021 mmol, 27%.

Examples 22 - 26 are prepared analogously.
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MB- ES| +: 542/544 (MrH) +(1 Br) 30 Exanple 111 - 120

are red anal ogously. WO 2007/ 003596 54
B eis566/ 063736 Exanpl e 12%8 PCT/EP2006/063736

N- et hyl - N- (1- net hyl - pi peridin-4- 1

{4-1()- (IR, 2S*)-2-(pyrrolidin-I-carbonyl)-

cycl opentyl am nol -5-trifl uoronethyl -pyrimdin-2-ylamn
o}-benzam de (synthesis scheme 5 C) 80, ng (0.15
nmmol) C3e is dissolved in 1.4 nL DV, 132 pL (0.77
Eminple?ﬂeq) Huni g base and 69 ng (0.22 mmol, 1 4 eq)

rﬁfahﬂ ﬂh in8 -@ @ﬁ% %ecm Hhﬁétﬁ lhﬁude?(Eyﬂth@Eb dchéme C)
tere roug asl C | um ni um

b&m@ Oﬁ&sm@@l) ﬁ-?tmlsamsgl've@m 2® MDMF rﬁ&ndb (i lilﬁlél 2.6 cq) Hunlg

b Bl 3 BB 8 o8 B8] 15 e s i

fo Q0 MK GHRE ah8 thuardohb@ebdbyithe DI SLUID dihy B@1(@Myolution in THE,
éerCM MeOH/ NH3 9/1/0.1). After the product fractions

23 mmeadd. & o) dhe arixturg ix sbpkgn for 4 1 a3 HE, then thegeggtion mixture is

ageﬁ'rlrl:l n&ao&%pﬂh@}@ﬂ%bn@ﬂgdaﬂﬁu d&;lgl?:'h %‘ﬁ gpqﬁyvolatﬂe gonstltuents
drd Elin$napddl iaivacsh. The pudHicaion Imem'léd bunbyZﬁlmml ¢1ﬁoﬂ4®graphy through

_B@Tp@asﬁprl(gfﬁqné%ﬂygrgieg gg/l§§ ﬁ; in/%Q @an m%agﬁqw uct fracfllons are freeze-
drddirda1bilo.8 see]&ﬁgyr YAy RXGHEBEN ¥) ATbihed.

trifluo y am nol -N- - --
nmet hyl - N- ( 1- net hyl - pi perldln 4-yl)-benzam de

BRAERlS 3k o S e %Jg’ (13 o 4 ed? Huni g

base is added and the reactlon mxture is stirred for
ﬁgmqh ggThen 14 pL (0.22 nmmol, 1.5 eq) of 25 aqueous

I a soI ution (28% is added and the mxture is
Ghi4- el R ©pSH)-hisaprogVlcabamoyboydispentylansina)s fdtii freatomethiyl -
RP-geI aII the vol atlle cons |tuen S ar elim a(teolh .

di a1 12 ethy] [-henzamide (synthesis scheme
Bkgromatography (from 10%aceton|trlle (+O 2 % HCOOH)

d 90% water (+0.2 % HCOOH) to 24% acetonitrile and

§Gfbg\ar 8 mrnol) TR4 evisrdissol Vet ein RrdoakllddMIFy §24 b ik 0Amei, 1.5 eq) Hinig

GaT A8 0B iaDL o ook b LBl e
i3 s SBired 4 %D nih 2ERTPRUAIS. 3. (0.27 mmol, 1.5 eq) 2-(2-aminoethyl)-1-

methylpyrrolidine is added and the mixture is stirred for 2 days. Then silica gel is added to

| the reaction mixture and the volatile constituents are eliminated in vacuo. The purification

is carried out by column chromatography through a normal phase chromatography
(DCM/MeOH/NH;(aq) 5/1/0.1). 70 mg (0.125 mmol, 70%) of compound 31 is obtained.

Examples 32 - 58 are prepared analogously.
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are obtained in the formof the hydrochloride. WO :

2007/ 003596 55 PCT/ EP2006/ 063736 Exanple 130 i
WP&&%M&”&W ogously. Exanpl e 131 5 (+)-(1s* FCT/EP20061063736
2R*)-2-[2-(4-acetyl am no- phenyl am no)-5-trifl uoronet hy

| - pyrimdin-4- ylam nol -cycl opent anecar boxylic acid

i sopropyl am de (synthesis schene D) 22 ng D-6¢c is

di ssolved in 1 nL THF, conbined with 14 L (0.075 nmol ,

1.5 eq) Hinig base and then 3 L acetyl chloride,
Bxamplodd in 500 L THF, is added. After about 90 nin

i gq{lﬁ{lommeth i-

L g P Al Cilyld
uni‘duszalwmnbﬁcw&ﬁen@a%e@momb%mhs rE¥aige tsyaihesie scheme C)

rom 78% wat er ~ (+0. 2% HCOOH) an Yoacetonitrile

- s&mgz(%lﬂcmm G-3d Biidisaplver an 2midm@%15a@é¢(@rﬂotmmpb Sie) of Hiinig

di
Ehmon fidd ARG eReh-BoR Bomrbindl Y ff g @GSphes, #4%a) TBTU. The
§1e8aErs Aived ir 208t RD; 28 12W (0.2544hol0f. SquyTB@plmﬂthﬁﬂne is

are obtained. 15 Exanples 132 - 133 are_prepared
adied and thel yixtureiscptipied farsle I it isthen filtered through basic aluminium oxide

%{é%;é’flsilﬁé %o @;ﬂﬁl 4ang€' lﬂﬁeéelf Y sRLP RS @8 Gilidic S RO WYlaliteP

doristituchts aje einsihapd ﬁi ﬁf&ﬁ@ aThexaidt godestyininubilised oo tienRP-gel is

: %e%ﬂﬁ%ugg e@g\@%;s%aﬁﬁmggsle (ggélg%?’i:rljm ?N}qg?:q ,%g(? &‘%;glg%bbg-ljj é’gél gkﬁ; acefonitrile

CEPPHI G POt 55 SRR 2280, Coeag s

fradionk arendoxthined with beq cmmdnifraied K@irbcldoridacid dinkireed from the solvent

O hrzerdving o P LS. ke il Bitrpotfoadn) Sqmpopng 59 remain

15

20

ﬂ%&&é&lé3§ﬁﬁﬁlrlfl ed by coI urm chr omat ogr aphy ( DCM MeCH
33 ng (0.07 nol, 6799 25 of conpound 134 is
obt ai ned. Exanpl es 135 - 136 are prepared anal ogously.

E%“?‘Ek@ @35?%’8%%%%%%&%“%‘%4 (4- et hyl - pi.perazi n-1 -

ER4BSIBY 68 and 69 are chiral, and are Frepared accordingly from C-2a, using the
phenyl am nol gyrl m di n- 4- yl am no} - cycl opent anecar bgxam

erehatiOmwnstof sist amineeraomEntaner bolig 9giggwd dastly forming the

PCT/ EP20 Q0

HPLoBY PRI oG &é%wﬁ%lﬁ{g“ P o f o from 59 by
Prepérafivepdteny Hphasphi ne) pal | adi um (0. 021 mml 23 mol %
and 10 ng (0.03 nmol, 0.58 eq) copper(l)lodlde are

25

30

added. The solution is conbined wth 320 L Hinig base oo

EREmpRO

henylaminol-5-

2-[3-chloro-4-(4-methyl-piperazin-1-carbonyl)-

trifluoromethyl-pyrimidin-4-ylamino }—czclopentanecarboxyhc isopropylamide (synthesis

“scheme B)

30 mg (85.5 mmol) B-2a is dissolved in 100 pL. NMP and combined with 35 mg (0.14
mmol, 1.6 eq) (4-amino-2-chloro-phenyl)-(4-methyl-piperazin-1-yl)-methanone. 107 uL of
4 M HCI in dioxane (0.43 mmol, 5 eq) is added to this reaction mixture and it is stirred for
12 h at 5°C. The reaction mixture is taken up in DCM/MeOH/NH; 9/1/0.1 and combined
with 6 mL RP-gel, the volatile constituents are eliminated in vacuo and purified by

chromatography through an RP phase (from 5% acetonitrile to 95% acetonitrile in 10 min).
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~water (+0.2% HCOOH) and 3% acetonitrile (+0.2% HCOOH)

with 18 ng (0.27 nmol, 3 eq) ethynylcyclopropane. The
reaction mxture is f| [tered 5_through silica gewfbpom&?%
S MRUPEf DOM MeOH/ NH3 4/ 1/%. 1 and then 6 mL RP-gé

is added. After elimnation of the volatile '
constituents purification by colum chromatography is
carried out through a RP-phase (from 95% water (+0.2%
HCOOH) and 5% acetonitrile (+0.2% HCOOH) to 50% wat er

and 50% acetonitrile in 20 mn). The correspond| ng
CloogspondingaeedushBactions ersrieddpna the splventdyl freeme-drgng. 35 mg (0.06

eli fre 10 .drying. 32 ng (0.065 nmol,
?f&glzg}ggﬁﬁ%HWHmigsn?gmgbtalned Exanpl es 138 - 139
are prepared anal ogously, while in Exanple 138 the
reaction is carried out under a propyne atnosphere in
Examplesgdr 75 2 prepared @uplog®iskicanpl e 140 (+)-4-[4- ((1R
2S*) - 2- car banoyl - cycl opent yl ani no) - 5- cvel oproyyl - pyri m
i di n-2-ylam nol- N-(1-neth}l-piperidin-4-yl)-benzam de
EMRPI&SI6S- mst(e}arﬂera)mamedm (0.15 nmmol ) 104 is

suspended in 4 mL di oxane and 13 #}O. 1gp€r‘¥m|, 1 1F-8a f
éq?ﬂ 0f§9@p@w|(5@pp@m§(§'§bl ar Bxpaples QRPqund E-8a for
Riblé g[o?n 3T it cd i ga‘%UQPf‘— 18 HTBE 3 WL B Finig

pheny phi no) - ene] pal | adi
ﬂiﬁs{el dnjl thinch} erldhef TBTY ?ﬁdddtteﬂ Tﬁ%dltéhcﬁd}npmxmﬁsz stimgd For 0 — 30 min

Eﬁﬁ'@ wg%%g}ﬁonl?-% W‘%‘i‘i‘%@"é S)Wr%ﬁq lé: a tcﬁ é‘%}? 3&{ f(:)nd(lj(gghe reaction the
Qiction Hflﬁu{qu%mﬁh% m\éﬁlcajg@p alfkhe VOIRi1OEGRANRNRRAS Eliminated in

IS separated off, [uted wth nmet hanol and conbi ned

witto 2B e FRBdemtfis pm:tﬁ@rbymoilmnm ehrowatogfaphy énaralaber RB-phase) and

cors?ﬁtuents purification is 25 carried out by colum
at ogr aphy through a reversed phase (from 97%

to 70% water and 30% acetonitrile in 12 mnutes v).
‘Exeﬂudfrl‘lﬁspondl ng product fractions are combi ned and
SI ‘

g&@ﬁ%ﬁ@@n@aﬁ%ﬁa@ e rat, apanpl e 141
ﬂpﬂn@z(éf%nnmow- i dlig tﬁdnnéanaMﬁo§0quLﬁémaeel@ﬂrétqﬁ&Hunlg
st iRl 20 iR 2R Sl BRRRAAB O B bived in 24 mi.

mMA) isBddel ddpaiseSDheredction MRurk isWiiRed 3R Ty Affer 020t is diluted with

mol, 1.2 eq) 3.5 ) . .
- 140% atlodighlovprigthangian exirgcedd & Ba 200ym) sppistfyraied FEoRvm

fdﬁd!e Iﬁéorg ltheggngﬁ%ﬁ] {u'n suﬁ:h%teeéhd the V198114 élﬁ’ﬁuiaféd in

oxane ar e aCtIO m xture Is heated to

| '%@of 01 i dhude GBS YRRy (PmbiisuRRegesS- a‘[ﬂilotdimethyl-—pynm1d1n-4-

vol atile constituents are elim nated
ylamino)-cyclopentanecarboxamide is left as a beige SOIIH Th1s 1s reacted further without

purification.

For this, the solid is dissolved in 60 mL THEF, 1.31 g (5.5 mmol, 77% 2 eq) mCPBA is
added batchwise and the mixture is stirred for 1 h at RT. The organic phase is washed 3 x
with 20 ml saturated aqueoué sodium hydrogen carbonate solution and in this way the 3-
chlorobenzoic acid is climinated. After drying the organic phase through magnesium

sulphate, 1.15 g of crude (+)-(15%,2R*)-2-(2-methanesulphinyl-5-trifluoromethyl-
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14
Examplesd

Chr omat ographic purification is carried out through a
reversed phase (from 95% water_ (+0.2% HCOOH) a %
WOLOTHIB% 1 e (+0. 206 HOOOH) t o B5% wat er and ) sontLgrraesneTse
acetonitrile in 25 mn). The correspondi ng product

fractions are conbined and the solvent is elimnated

by freeze-drying. 3 ng (0.005 nmmol, 8% of conpound

141 is obtained. Exanples 142 -144 are prepared

anal ogously. 15 Exanple 145 ()-(1 R* 2R*)-2-{2 .
pdrpigtindtytgming)-prolepentanpcaghxgmideliy obtainsdy whigh tigised without further
5-t{i£.| Lor net htylt '
BW '1%1;8?50- 9)’?9&%“?’0} - cycl opent anecar boxam de

i s0/pieab sudsly Ggﬁ_r)@lS’%@ﬁ*]@-(1@1@%&nﬂ§1@é}ﬁnﬂ:5?&iﬂu§romethyl-
di ssolved in 1 1-butanol and this solution is

pwiithidired-ylaminh)-af-longn{ae@ri xamode is dissolued in WPNMP, and 148 mg

88 B0 SRR ANGIRS QAT #1645 A08pA0a6k (4 M solution

{H EbRMNRYV® 3 GEMs aliil&! taithik Wolatib® arid it [sf stikell @6r Wth 4 30°0NThd reaction
conpl ete conversion is obtained. About 20 nlL nethanol

maxtargde stirredointcnt0 mbarcatero adinstrd torl 3 tiths1Q mLof Qg N1 and

wi.t h RR- gel.. ( i :

b R DA b el € 1R RO b s e dicd on

plaghdsivesl silpliRel gl thervdRile ebnwtitudnty ercliBhitfieddh @ncuoedd 286 crude
and 5% acetonitril ff t 0 55% wat

HCQOH) +0. 2%
a5 e B FRTOhPTIng ety atrifhe A9 A0 CBE PIRCISSAth 1 ghcton filered

AR A8 HEEON9 R 1 EGEBRAANGi chanst

" toleedtss dolid.ng. 77 ng (0. 146 mol, 58% of conpound

145 is obtained as a colourless solid. Exanples 146 -
7 are. %repar,ed,,,anal, ogously, while Exanple.148 is

[ ' i ~am i : hng from C 2a
o i s G R A e
2007/ 003596 58 PCT/ EP2006/ 063736 Exanples 1-148 Ex.

structure Rl MP. HPLC RT M5 (ESI) Wnaex no. el uant
Expmpig 1y nnf 0 NH MFXF N M1 NYN 0.32 2.20 535

4-ylamino}-cyclopentanecarboxvlic acid cyclopropylamide (synthesis scheme E)

39mg (0.077 mmol) E-7b is dissolved in 500 pL. DMF, 66 pL (0.39 mmol, 5 eq) Hiinig
__base and 35 mg (0.11 mmol, 1.4 eq) TBTU are added. The solution is stirred for 20 minat - -

RT and then 8 pL (0.116 mmol, 1.5 eq) cyclopropylamine is added and the mixture is
overnight at RT. It is filtered through basic aluminium oxide, washed with about 20 mL
methanol and the filtrate is combined with 8 mL RP-gel. After elimination of the volatile

constituents in vacuo the mixture is purified through a reversed phase (from 95% water

(+0.2% HCOOH) and 5% acetonitrile (+0.2% HCOOH) to 5% water and 95% acetonitrile

in 20 min). Corresponding product fractions are freed from the solvent by freeze-drying.
Compound 110 is obtained as a colourless film, 12 mg (0.021 mmol, 27%). '
MS-ESI": 542/544 (M+H)" (1 Br)

Example 111 - 120 are prepared analogously.

&8P arsorrepayed anplogouily JHeteethe peripraiionds pipd qutty
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FFONdI Fm2 YNO.20 3 473 HN\ X rac Xp A~ F O
MI"IY" m O3 "" \ 0.20 m521 o Xx

&%?",05&’3 "'H4 NHYH) 0.46 $ 1%441 520 276 | l\Ul\P@ﬁEPZOOG/OGW%

rac 0 FFG5N: y 0.30 CD1.51 562 279 HNi\ r / 60

N~ raccZ H-\zn6NO.39 59 1.54 562 280 t CD

HN\ "N 00 Nl yaccHZn7 NYNO.39 'Dk

Example 121
N-methyl-N-

C)

80 mg (0.15 mmol) C-3e is dissolved in 1.4 mL DMF, 132 pL (0.77 mmol, 5 eq) Hiinig
base and 69 mg (0.22 mmol, 1.4 eq) TBTU are added. The reaction mixture is stirred for
30 min at RT, then 119 pL (0.144 mmol, 9.4 eq) pyrfolidine is added and the mixture is
stirred for 16 h at RT. It is filtered through basic aluminium oxide, washed with abbut 20
mL methanol and the filtrate is combined with silica gel. After elimination of the volatile
constituents in vacuo, the mixture is purified by column chromatography.
(DCM/MeOH/NHj3; 9/1/0.1). After the prqduct fractions have been collected, mixed with

100 pL HCI (4 M solution in dioxane) and the solvent has been eliminated in vacuo, the

N .hydrochloride of compound 121 is obtained as a colourless ﬁlﬁl, 29 mg (0;048 mmol,

31%).
MS-ESI": 574 (M+H)"

Example 122 - 128 were prepared analogously.

Example 129

methyl-N-(1-methyl-piperidin-4-yl)-benzamide (synthesis scheme )]

75 mg (0.14 mmol) C-3f is dissolved in 1 mL DMF, 123 ul (0.7 mmol, 5 eq) Hiinig base is

added and the reaction mixture is stirred for 30 min. Then 14 pL (0.22 mmol, 1.5 eq) of
aqueous ammonia solution (28%) is added and the mixturé is stirred for 5 h at RT. The
solution is combined with RP-gel, all the volatile constituents are eliminated in vacuo and
the mixture is fmriﬁed by column chromatography (from 10% acetonitrile (+0.2 %
HCOOH) and 90% water (+0.2 % HCOOH) to 24% acetonitrile and 76% water in 12 min).
The product fractions are combined with 100 pL dioxanic HCI and all the volatile
constituents are eliminated by freeze-drying. 35 mg (0.063 mol, 44%) of compound 129

- are obtained in the form of the hydrochloride.
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1.53 534 279 HN, CD\ rNOO | = N/ rac 0 11 WO

07/ 6 59 PCT/ EP2006/ 063736 EXx. structure s
%&%0—%%%% (ESI) Wm- no. re €luant C mn MtH [nr-lrjl/j}”:‘mom637‘36
P$- O IXF HHJv K8 NyN "c 0.29 0 ( 1.59 549 279 HN.
| N/ N~TZ rac WFp H™> 02801 9 Ny IN) 0.34 k
1.60 564 Y m296 f HNO ~/r/ N~rac o FJQ' FFH
Y / N10 NYI 0.34 m1.62 548 279 / NJ Z_ rac o

Example 130 is prepared analogously.

Example 131

henyvlaming)-5-trifluoromethyvi-

ylamino]-cyclopentanecarboxylic acid isopropylamide (synthesis scheme D)
22 mg D-6¢ is dissolved in 1 mL THF, combined with 14 pL (0.075 mmol, 1.5 eq) Hinig

base and then 3 pL acetyl chloride, dissolved in 500 pL THF, is added. Afier about 90
min the reaction solution is diluted with 10 mL methanol and 8 mIL RP-gel is added.
Chromatographic purification is carried out through a reversed phase (from 78% water
(+0.2% HCOOH) and 22% acetonitrile (+0.2% HCOOH) to 51% water and 49%

acetonitrile in 15 min). The corresponding product fractions are combined and the solvent

is eliminated by freeze-drying. 14 mg (0.028 mmol, 54%) of compound 131 are obtained.

Examples 132 - 133 are prepared analogously.

.Example 134

(H)-(18* 2R *)-2-{5-cyano-2-[4-( 4-methv1-piperazin—1-carbonvl)-vhemlamino]-Dvﬁmidin—

4-ylamino t-cyclopentanecarboxamidé (synthesis scheme E)
40 mg (0.11 mmol) E-9b is dissolved in 1.5 mL. DMF, 110 pL (0.63 mmol, 5.8 eq) Hiinig

~~base is-added and the reaction mixture is stirred for 40 min. Then 18 pL-(O.-lG mmol; 1.5

eq) N-methylpiperazine is added and the mixture is stirred for 48 h at RT. The solution is
combined with silica gel, all the volatile constituents are eliminated in vacuo and the
mixture is purified by column chromatography (DCM/MeOH 9/1). 33 mg (0.07 mol, 67%)

of compound 134 is obtained.
Examples 135 - 136 are prepared analogously.

Example 137
(H)-(18* 2R *)-2-{5-cyclopropylethynvl-2-[4-( 4—methv1—piperazin_—l -carbonyl)-

phenylamine]-pyrimidin-4-ylamino }-cyclopentanecarboxamide (synthesis scheme E)




F~ NHV 11 NYN 0.32 1.40 560 280 HN J 60 rac NO Z
12 NY" 0.32 (00 m1.55 550 279 0 O NJ O HHHry W
VO 20008596 m 1. 44 535 277 HN6%-.- 60 ac J Z PC%’EE%OG/%”%

14 NI.N 0.39 m1.52 549 278 HN 60 r9t WD 2007/ 003596
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60 PCT/ EP2006/ 063736 Ex. structure Rf | MP. HPLC RT
M5 (ESI) Wma: no. eluant Cmn MH[nn] HA™ " QF F
g3 CD53 15 NYN 0.36 60 156 1.31 563 276 MN/ r) N

Z eCO
50 mg (0.09 mmol) of 105 is dissolved in 220 pL DMF and then 15 mg of dichloro-

bis(triphenylphosphine)palladium (0.021 mmol, 23 mol%) and 10 mg (0.03 mmol, 0.58 eq)
copper(Diodide are added. The solution is combined with 320 uL Hiinig base and then
with 18 mg (0.27 mmol, 3 eq) ethynylcyclopropane. The reaction mixture is filtered
through silica gel with a mixture of DCM/MeQOH/NH; 4/1/0.1 and then 6 mL RP-gel is
added. After elimination of the volatile constituents purification by column
chromatography is carried out through a RP-phase (from 95% water (+0.2% HCOOH) and
5% acetonitrile (+0.2% HCOOH) to 50% water and 50% acetonitrile in 20 min). The
corresponding product fractions are combined and the solvent is eliminated by freeze-

drying. 32 mg (0.065 mmol, 71%) of compound 137 is obtained.

Examples 138 — 139 are prepared analogously, while in Example 138 the reaction is

_ carried out under a propyne atmosphere in a nitrogen flask at 40°C.

‘Example 140

N-(1-methyl-piperidin-4-y])-benzamide (synthesis scheme E)

100 mg (0.15 mmol) 104 is suspended in 1.4 mL dioxane and 13 mg (0.15 mmol, 1 eq)

cyclopropylboric acid is added. The solution is degassed in vacuo and 3.5 mg (0.004
mmol, 3 mol%) dichloro[1,1’-bis(diphenylphosphino)-ferrocene]palladium(II)-

~dichloromethane adduct (PdCldppf DCM) and 2 mL sodium carbonate solution (2 M in -

water) are added under argon. The two-phase mixture is heated to 130°C for 5 min (CEM
microwave, 100 W). The organic phase is separated off, diluted with methanol and
combined with 6 mL RP-gel. After elimination of the volatile constituents purification is

carried out by column chromatography through a reversed phase (from 97% water (+0.2%

~ HCOOH) and 3% acetonitrile (+0.2% HCOOH) to 70% water and 30% acetonitrile in 12

minutes v). The corresponding product fractions are combined and the solvent is

eliminated by freeze-drying. 2 mg (0.003 mmol, 2%) of compound 140 is obtained.
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C) /FNFHHg~S9 0 16NyN035CDOH149577277
NAH N p F 17 NN O0.43 m137- 1.67 625 280 / Y
PEROPH®3S%0 / ..NJ I OW FFHHR" x CO3 18P§‘WEHQ0°6"053736

0.44 p 1.30 536 277 HNN N) rat 0 O "0 F FH\ /
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Example 141

18* 2R *)-2-[2-(4-[1.4]diazepan-1-vi-3-fluoro-phenylamino)-5-triflugromethyl-

* pyrimidin-4-ylamino]-cyclopentanecarboxvlic acid isopropylamide (synthesis scheme B)

23 mg (0.066 mmol) B-2a is dissolved in 100 pL. NMP, 17 mg (0.079 mmol, 1.2 eq) 3-
fluoro-4-(4-methyl-[1.4]diazepan-1-yl)-phenylamine and finally 46 p.L HCI (0.18 mmol,
2.8 eq, 4 M solution in dioxane) are added. The reaction mixture is heated to 90°C for 12 h,

combined with 6 mL RP-gel and the volatile constituerits are eliminated in vacuo.

‘Chromatographic purification is carried out through a reversed phase (from 95% water

(+0.2% HCOOH) and 5% acetonitrile (+0.2% HCOOH) to 55% water and 45%

acetonitrile in 25 min). The corresponding product fractions are combined and the solvent

is eliminated by freeze-drying. 3 mg (0.005 mmol, 8%) of compound 141 is obtained.

__Examples 142 - 144 are prepared analogously.

Example 145 -

-5-trifluoromethyl-

pyrimidin-4-y lamino }-cyclopentanecarboxamide (synthesis scheme C)
100 mg (0.25 mmol) C-2a is dissolved in 1 mL 1-butanol and this solution is combined

with 35 mg (0.275 mmol, 1.1 eq) racemic trans-2-aminocyclopentanecarboxamide and 60
pL (0.35 mmol, 1.4 eq) Hiinig base. At 110°C (100W, microwave CEM) the mixture is

~ stirred for 30 min until complete conversion is obtained. About 20 mL methanol is added

to the reaction mixture, this is combined with RP-gel (about 8§ mL) and all the volatile
constituents are eliminated in vacuo. The mixture is j)uriﬁed through an RP column (from
95% water (+0.2% HCOOH) and 5% acetonitrile (+0.2% HCOOH) to 55% water and 45%
acetonitrile in 20 min). Corresponding product fractions are combined with concentrated
hydrochloric acid and freed from the solvent by freeze-drying. 77 mg (0.146 mmol, 58%)

of compound 145 is obtained as a colourless solid.

Examples 146 - 147 are prepared analogously, while Example 148 is prepared analogously
to Example 129 (nucleophilic substitution with the B-amino acid starting from C-2a and

finally amide linking with ammonia).
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The Examples describe the biological activity of the compounds according to the invention

without restricting the invention to these Examples.

As demonstrated by DNA staining followed by FACS or Cellomics Array Scan analysis,

the inhibition of proliferation brought about by the compounds according to the invention
is mediated above all by errors in chromosome segregation. Because of the accumulation
of faulty segregations; massive polyploidia occurs which may finally lead to inhibition of
proliferation or even apoptosis. On the basis of their biological properties the compounds

of general formula (I} according to the invention, theirisomers and the physiologically

"acceptable salts thereof are suitable for treating diseases characterised by excessive or

anomalous cell proliferation.

E'xample Aurora-B Kinase Assay

A radioactive enzyme mhlbltlon assay was developed usmg Baculowrus-expressed

' recombinant human Au:rora B wild-type protein equipped at the N-terminal posmon Wlth a

histidine(6) epitope (His-), which is obtained from infected insect cells (SF21) and -
purified.

Expression and purification

'For this, 300x10° SF21 cells in SF-9001I insect cell medium (Invitrogen) are incubated for

example with a suitable amount of Baculovirus solution for 1 h at 27°C .(Fernbach flask

agitator, 50 rpm). Then 250m] SF-900 II medium is added and agitated for 3 days (100

- rpm, 27°C). Three hours before harvesting, okadaic acid (C44HgzO13, Calbiochem
- #495604) is added (final concentration 0.1 uM) in order to stabilise phosphorylation sites
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on recombinant Aurora B. The cells are pelleted by centrifugation (1000 rpm, 5 min, 4°C),

the supernatant is discarded and the pellet is frozen in liquid nitrogen. The pellet is thawed
(37°C, 5 min) and resuspended in lysing buffer. 40 mL lysing buffer (25 mM Tris/Cl, 10
mM MgCl,, 300 mM NaCl, 20 mM imidazole, pH 8.0, 0.07% 2-mercaptoethanol and
Protease-Inhibitor-Complete from Roche Diagnostics) is used for 200 mL of volume of the
starting culture. After two rapid freezing/thawing cycles (liquid nitrogen at 37°C), the
lysate is kept on ice for 30 min, then incubated (2 h, 4°C) with washed Ni-NTA beads (Ni-
NTA Superflow Beads, 4 mL per 200 mL of starting culture) and placed in an Econo-Pac
column (Biorad #732-1010). Five washes.'with in each case 10 column volumes of washing
buffer (25 mM Tris/Cl, 10 mM MgCl,, 1000 mM NaCl, 20 mM imidazole, pH 8.0, 0.07%
2-mercaptoethanol and Protease-Inhibitor-Complete from Roche Diagnostics) precede the
élution in 8ml (per 200ml of starting culture) elution buffer (25 mM Tris/Cl pH 8.0, 300
mM NaCl, 10 mM MgClZ 0. 03% BHJ-35 10% glycerol 0. 07% -mercaptoethanol 400

- mM 1m1dazole) The combined eluate fractions are desalinated using a Sephadex G2

column and transferred into freezing buffer (50 mM tris/CI pH 8.0, 150 mM NaCl, 0.1 mM |
EDTA, 0.03% Brij-35, 10% glycerol, 1 mM DTT).

* Kinase Assay ,
* Test substances are placed in a polypropylene dish (96 wells, Greiner #655 201), in order

to cover a concentration frame of 10 uM - 0.0001 uM. The final concentration of DMSQ

“"in the 'assay is 5%. 30 pL of protein mix (50 mM tris/Cl pH 7.5, 25 mM MgClp, 25 mM

NaCl, 167 pM ATP, 200 ng His-Aurora B in freezing buffer) are pipetted into the 10 pl of
test substance provided in 25% DMSO and this is incubated for 15 min at RT. Then 10 pL.

‘of peptide mix (100 mM tris/Cl pH 7.5, 50 mM MgCl,, 50 mM NaCl, 5 uM NaF, 5 pM

DTT, 1 uCi gamma-P33-ATP [Amersham], SO 1M substrate peptide [biotin-
EPLERRLSLVPDS or multimers thereof, or biotin-EPLERRLSLVPKM or multimers
thereof, or biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) are added. The reaction
is incubated for 75 min (ambient temperature) and stopped by the addition of 180 ul of

6.4% trichloroacetic acid and incubated for 20 min on ice. A multiscreen filtration plate

(Millipore, MAIP NOB10) is equilibrated first of all with 100 uL. 70% ethanol and then
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with 180 uL trichloroacetic acid and the liquids are eliminated using a suitable suction
apparatus. Then the stopped kinase reaction is applied. After 5 washing steps with 180 pL
1% trichloroacetic acid in each case the lower half of the dish is dried (10-20 min at 55°C)
and 25 pl. scintillation cocktail (Microscint, Packard # 6013611) is added. Incorporated |
gamma-phosphate is quantiﬁed using a Wallac 1450 Microbeta Liquid Scintillation
Counter. Samples without test substance or without substrate peptide are used as controls,

ICsp values are obtained using Graph Pad Prism software.

The anti-proliferative activity of the compounds according to the invention is determined
in the proliferation test on cultivated human tumour cells and/or in a cell cycle analysis, for
example on NCI-H460 tumour cells. In both test methods the compounds exhibit good to
very good activity, i.e. for example an EC50 value in the NCI-H460 proliferation test of

_less than 5 umol/I, generally less than 1 pmol/L.

- Measurement of the inhibition of proliferation on cultivated human tumour cells

To measure proliferation on cultivated human tumour cells, cells of lung tumour cell line
NCI~H460 (obtained from American Type Culture Collection (ATCC)) are c_:ultivgted in
RPMI 1640 medium {(Gibco) and 10% foetal calf serum (Gibco) and harvested in the log
growth phase. Then the NCI-H460 cells are placed in 96-well flat-bottomed plates (Falcon)
ata density of 1000 cells per well in RPMI 1640 medium and incubated overnight inan
concentrations (dissolved in DMSO; DMSO final concentration: 0.1%). After 72 hours
incubation 20 pl AlamarBlue reagent (AccuMed International) is added to each well, and
the cells are incubated for a further 5-7 hours. After incubation the colour change of the
AlamarBlue reagent is determined in a Wallac Microbeta fluorescence spectrophotometer.
ECs values are calculated using Standard Levenburg Marquard algorithms
(GraphPadPrizm). Cell cycle analyses are carried out for example using FACS analyses

(Fluorescence Activated Cell Sorter) or by Cellomics Array Scan (CellCycle Analysis) .

FACS Analysis
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Propidium iodide (PI) binds stoichiometrically to double-stranded DNA, and is thus

suitable for determining the proportion of cells in the G1, S, and G2/M phase of the cell
cycle on the basis of the cellular DNA content. Cells in the GO and G1 phase have a
diploid DNA content (2N), whereas cells in the G2 or mitosis phase have a 4N DNA

" content.

For PI staining, for example; 0.4 million 1.75x10° NCI-H460 cells are seeded onto a 75

em? cell culture flask, and after 24 h either 0.1 % DMSO is added as control or the
substance is added in various concentrations (in 0.1% DMSO). The cells are incubated for
42 h with the substance or with DMSO. Then the cells are detached with trypsin and
centrifuged. The cell pellet is washed with bufferend saline solution (PBS) and the cells are
then fixed with 80% at -20°C for at least 2 h. After another washing step with PBS the
cells are permeablhsed w1th Tnton X—lOO (Slgma 0 25% in PBS) on ice for 5 min, and

" then incubated with a solutlon of propidium iodide (Sigma; 10pg/ml)and RNAse (Serva;

Img/mLl} in the ratio 9:1 for at least 20 min in the dark.
The DNA measurement is carried out in a Becton Dickinson FACS Analyzer, with an
argon laser (500 mW, emission 488 nm); data are obtained and evaluated using the DNA

Cell Quest Programme (BD).

Cellomics Array Scan

- NCI-H460 cells are seeded into 96-well flat-bottomed dishes (Falcon) in RPMI 1640

medium (Gibco) with 10% foetal calf serum (Gibeo) in a density of 2000 cells per well and

1incubated overnight in an incubator (at 37°C and 5 % CO,). The active substances are

added to the cells in various concentrations (dissolved in DMSO; DMSO final
concentration: 0.1%). After 42 h incubation the medium is medium suction filtered, the
cells are fixed for 10 min with 4% formaldehyde solution and Triton X-100 (1:200 in PBS)
at ambient temperature and simultaneously permeabilised, and then washed twice with a
0.3% BSA solution (Calbiochem). Then the DNA is stained by the addition of 50 pL/well
of 4’,6-diamidino-2-phenylindole (DAPI; Moleccular Probes) in a final concentration of
300 nM for 1 h at ambient temperature, in the dark. The preparations are then carefully

' washed twice with PBS, the plates are stuck down with black adhesive film and analysed
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Assay 15 A radioactive enzyne inhibition assay was
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human Aurora B w I d-type protein equi pped at the

inflargmatomp ingagpinmvnedisdases (e.gi enlitigi arthiisis, Alzheiopse's disease, .
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leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin diseases

(eg psqﬁasis); diseases based on hyperplasia which are characterised by an increaseinthe

number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or

- smooth muscle cells or epithelial ceils (e.g. endometrial hyperplasia)); bone diseases and

- cardiovascular diseases (e.g. restenosis and hypettrophy).

For example, the following cancers may be treated with compounds according to the

1invention, without being restricted thereto: brain tumours such as for example acoustic

neurinoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma,

“protoplasmic astrocytoma, gemistocytary astrocytoma; anaplastic astrocytoma and -

glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as
prolactinoma, HGH (human growth hormone) producing tumour and ACTH producing
tumour (adrenocorticotropic hormone), craniopharyngiomas, medulloblastomas,
meningeomas and oligodendrogliomas; nerve tumours (neoplasms) such as for example
tumours of the vegetative nervous system such as neuroblastoma sympathicum,
ganglioneuroma, paraganglioma (pheochromocytoma, chromaffinoma) and glomus-
caroticum tumour, tumours on the peripheral nervous system such as amputation neuroma,
neurofibroma, neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as
well as tumours of the central nervous system such as brain and bone marrow tumours;

intestinal cancer such as for example carcinoma of the rectum, colon, anus, small intestine
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For this, 300x106 SF21 cells in SF-90011 i nsect cell

j vitrogen) are incubated for exanple
gﬁﬁ(}g@ égggm)unt of Bacul ovi ru?’sol ution for 1 hV\‘Atélj?EP%%/%”%
27C(Fernbach flask agitator, 50 rpm). Then 250m

SF-900 Il nmediumis added and agitated for 3 days (100

rpm 27C). Three hours before harvesting, okadaic acid
(C44H68013, Cal bi ochem 25 #495604) is added (fi nal

concentration 0.1 M in order to stabilise
glplyp,aﬁyiebql-,ugqlq@sssqp@agb@p}lg@g@gbaggcell carcinoma; pancreatic

T .
eI iot a g e pitrdal AR it Phcadfon I e Bk e
tdneerdbmchial amémd)ma):h‘ueh: as ﬂl@dxﬂﬁﬁlefshﬁllnell Ibednchisl édreineémas (oat cell
in.IiIgwd ni troge e pellet is thawed (37C,

Areineras) apd ApR-ma °P1§/ WOH@hlBlﬁar@mmwuﬁlaas pléterff@ltb%haﬂmé@rclnomas

B3B8 TR OB R 0 o i

RpOEAS earcinmnb isbadr asGofiiblatih @ dfictalroafdamine, Bolkgd osicinoaja, lobular
used for .200 %}gf vol.ume of the .starting cuItL,He. . _
AP TS RBIERi TPY R RARRYS i R bompg g pagiliary carcinomay
1tint HOGEAn' fyniphbinas UQHL) Eﬂcﬁaats For altPR B@Rith OGnfpRbm3 QOw-

mn, t en i'ncubat ed 4C) W th washed N'-NTA bead
lpalllgnannmmmzﬂedgklm'wlmas 4NHLL) ped mpogsisnfungdides; atering gancer or

bRl oRCReRL 3% Bk A inbR Y U R inert R L EE b {iffpov
Reixh sty Svefian\embéntd ol erididar@horhd SudiMs Tl chdduk, enli@m@Mal OF SErous

Myl 2, 1000 nmM Nadl, 20 nmMi m dazole, pH 8.0

eanefsi galbeladder sanser; dila dpetowraces suchnsi for @r@mp@mﬂt@mreumam

BB SASPR £ SR iy L B, s

{Tymﬁio@hrcmﬁaﬁstﬁh 280 examvbagiligndf [yib MG, 20d@kD3%isease, non-

0.07% 2- ey capt get hanol , 400

% gl I
I‘E‘Mlék ) e/t)ngs éﬂérg%wblaﬁ élar%wdmh#twalewkasma, aemic

: @%ﬁ@g@ggoﬁ? uﬁ0§§| ng bur %?t 2@6&9} n#}fd{l? In@%%ma H

igmnobbStordd Bekiits's Budphotva, E20Ae nycOR9fuBpbides Sargd-08M anaplastic
I rol, 1 DT Ki nase Assagy Test ub tances. are
S a bbb eRa Broue Sanr e o dpamapl g s of

' tR¥doal EHAD) r
e OM bétds) Sg%{fglo;& %Bttﬁpé!ﬁ suﬁgl%&ﬁlCI%'r'}‘rﬁg@aﬁ h&'ibtfrﬁ %ﬁe Qéncer such as

P final concent i on of
forexamplegstéoshendroma, thondroprap cleindrablastand) Chmdromyx@d ﬁ\bH)ma

2 a2, 2 6 200
- ofgemgCudBi BGorRy, o85Mlas SR sosoPuls ehimyichs e % el e
chbndro@irconti€; dbtesdabsindd) BXimy O3 elRth, rdlicaR%aRNRR [h@mbbytﬁma, giant

|S|ncubatedfor 15 min at RT. Then 10 L. f’ peptid
A mpausofiprops dysplasia, pwemlesbm@yﬁwmvb@ezrysmuﬁmmwts, Bead and.

P RCHE e

, ctmt}t, g Spaldierselivary @tants, aliront; E¥aERRItH] pA ks flrsinuses, larynx and

manle ear; li1ver cancer such as for example liver cell carcinoma or hepatocellular

carcinoma (HCC); leukaemias, such as for example acute leukaemias such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML); chronic
leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer or gastric carcinoma such as for example papillary, tubular and

mucinous adenocarcinoma, signet ring cell carcinoma, adenosquamous carcinoma, small-



thereof, or biotin- LRRWBLGLRRWBLGLRRWELGLRRWELG ) are

- aﬁﬁﬁgwmgﬂﬁ reaction 1Is |ncubqéegdg?:|3§ g}nlggqﬁhﬁﬁﬁmmmanss

tenperature) and stopped by th
6.4% trichl oroacetic acid and i ncubated for .20-m n on

ice. Anultiscreen filtration plate 30 (MI1ipore,

- MAIP NOBIO) is equilibrated first of all with 100 L
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70% et hanol and then WO 2007/ 003596 84
ﬁTl EP2006/ 063736 w th 180 L trichloroacetic acid and
kearsipemyandyndifiereniiated earcinempgnelanumasaypleasios example

e T T

tanicerfduoll eafoe exansie killney caaedrcmama ot h@pd odfeﬁd)ff Gﬁﬂﬁmtz's tumour;
t he dISf‘iIS dried (10- ZSmn at 550 pL
asPRiasel Lenesh OE%lelamﬁ of ecacseniiages; ppa&@&n@rﬁ@reatmmser throat

B8 PSR s SR USRS e

- @ophdrpex cabeinphasand Itylpop!narymsd:aranbmhs; mmobrasmhiamodi as for example

subs aﬁ)rate eptjde are used as ¢ ol s. vaI ues
e i o GrEPIBA: PG Cprpt) %?IPQ\EF‘% qusarcmomas in situ

@a?&horﬁﬁso bialiBhat méParBfiab ¥hd Yar@mdsh %ﬁ&&@%ﬂiﬁGﬁlaQQ&&r £ fB%example

the invention i s determ ned

'mﬁpdlarf,éblénculenandeaedtdhrsctlulyrmd adreihotmanzrwellaamaplaetid earcinomas;

and/or in cel cle an for exanple on,.

R e i hrfnd cobifoRa AT i bl cuiiae JEEF s thymomas,
@ﬁﬁ@@fﬂdﬁu@t&f&ﬁidtcaﬁ@ﬁi’@ﬂ&vﬂﬁy good activity, i.e.
for exanple an EC50 value in the NC -H460

prollferatlon test of less than 5 nol/L, gen'erally

DR Pcha T b ue AR I R Shor i S e gmmene o

thre abmreen@rtmhed éisedses) DptidnatiylaldoMa tembindtidinwith ﬁmiibtherapy or other
cells, cells of lung tunour cell line NCl-H460

"(;@Bq of-thedrf compoRds; gh asg ﬁecl@ﬁtitt{frcg CWQX@Q;@qb@Wnces cell
éﬁlgﬁ%& ?‘gglt) gl#g’f:ag}{%h gg’ﬁum (‘j %?Sb S]Aﬁ r\%g{sl%&c*pl n the

log growth phase. Then t he NCI - H460 ceI | s are placed
96- wel at - Iat s(FaIc 20 at a
rfé’mpy“@ Of : 3152 be pardgpthe ée B OR iR iagHipn with
dM;&@ﬁ&@éﬁb&KﬂeQ 'a%trdlhg téthe 1h\FEﬁHQﬁ‘togﬁoﬁeﬁ%r Q%Qn%ﬁglbﬁla%bn with

. The active substances are ad e cells in
ofegr ipbarsnacelogiselly retivieantiveg slibswotesed i n DMSO, DMVBO fi nal
concentration: 0.19% . After 72 hours incubation 20 |

~ Al amar Bl ue reagent (AccuMed International) is added to

CRehiv@igdenti@ Bgbnts WKick ﬁidysbe%ﬁﬁnm&l@féﬁﬁiﬁ @&nﬁi‘ﬁﬁtléh ﬁvﬁhttlli@éompounds

5-7 hours. After incubation the col our change of
ageprdingrie il invenfiengariude, svithoutbeingragtrictedhesgtol b@tmones hormone

bG35 A RS RS BLATE TR A o

aattgtey flttamide, ﬁﬁtamhlaabhlealwaﬂmde Galihogtnéthémidead ypseterone acetate
arrl d. out for exanple usjing FACS anal yses

plEide buserelm aggtate, é@cezémﬁorsoﬂtl@mne@wrw wefrogpprogesterone,
O@ﬁéﬁiﬁeﬁ%ﬁﬁn&gﬁllhﬁﬁﬁ&ﬁ (63nStkGble, letrozole, liarozole, vorozole,

exemestane, atamestane), LHRH agonists and antagonists (e.g. goserelin acetate,
luprolide), inhibitors of growth factors (growth factors such as for example "platelet
derived growth factor” and "hepatocyte growth factor", inhibitors are for example "growth

factor" antibodies, "growth factor receptor" antibodies and tyrosinekinase inhibitors, such
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.in RPM 1640 nmedium (

in a final concentration of

30 FACS Anal ysis WD 2007/ 003596 85 PCT/ EP2006/ 063736
Rreonbdoodsnsi odi de (Pl) binds stgi chionetrically t&r/rpio0s063736
doubl e-stranded DNA, and is thus suitable for

determining the proportion of cells in the A, S, and

&/ M phase of the cell cycle on the basis of the

cellular DNA content. Cells in the GO and 3 phase

have a diploid DNA content (2N), whereas cells in the

r.J1 toSLs, .hav .4 content .. F 0|
ol bbb e LAuR0 BRI Bl ol bt SR S stineRbefisn o2
aetifoRtea secisRan@ioteRbie, Aultlitexed Wrintliine GHAIb SR shdtPfHS-fluorouracil,
and after 24 h either 0.1 % O is added as control

gApepifabin andhgempiabin purinedad adenogineianalegess sednasmercepigpurine,

i 1% ' f Q42 h ... ..
6 e B sy B2 s
(beg. anthedbywlirsiuth ypdoxorubicln, dxefbdubictig egirublélf afi@idarubicin,

%%I let,is washed with bufferend saline solution (PBS)
amyHE-Cdilgaamycine dagtiopyin eHcamyain, shsptarocimppiationm derivatives

ool ol b SR L B
meélﬁ%hamh:i@ﬁ)elpﬂmlinc mlﬁmmgﬁcﬂj h‘lJ,SléI@lgah, (dtéchiebhzirﬂ cutlaplephamide,
Y sol uti.on. propi di um i odj de igma; | . )
‘&Sgéfm%f’a*ﬁlaom@ﬁg Pyepreassuch ﬁ%ﬂ)ﬁﬁwnm% cypuistin ppdlomugtin,
bk s i A8 A9 U8 O R e,

Vindasing minoggljoand vinsestines @0l tanynes sichsisqraclit8sel ndicetadel);a
est

' d éval uat ed [ the, DNA Cel | .
B PRR RS (B e puioxgilag sk 2h Fyeramplstgpide and
Ao phes detpdsifeParlfirciR] topbteddn; Rofol @R dnith G R8sn)(Falvaass
,Gp_bco_) with 10%foetal calf
chemgficrappwicagents suclyesamifestias amgedidcdpdrongefilgrastin, iatedferon

' . ' ' J bat. 37C.and 5 %
B PR R S R —

podfimeus concentrations (dissolved.in DVMSO, DMSO fi nal
25 concentration: 0.1% . After 42 h incubation the
medi umis medium suction filtered, the cells are

; edi um st r d s are
Sp g R 5 AL B2 Bl 8 s,
Paﬁ@ukiirllyubtﬁa'nmfw Iilgjequnrfma.:;)i.if.i, ser),and :im‘fukibﬁ A ngm&’@,ﬁdnulsiﬁns or
twice.wth.a . 3% BSA tion (Calbiochem). Then .the )
ST blocte e onseat i DhasiiacurGe DL se Fomppundls) should be in
, Start A o

tife faﬁgéﬂfr@:mail_ ROPwRle L ieRae) _g.g&%)g%’hﬁ.ﬁ%?igjﬁé{éﬁﬁ%@t%%)a whole,
i.gripiageuntsevhieh aresnficidnh to srbiavathe dofhge pnepsreatfied hsloar. €The

- | J hed | ' PBS, th I
SR A SR bR o RS adainal yoea.

Suitable tablets may be obtained, for example, by mixing the active substance.(s)' with
known excipients, for example inert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or-

gelatine, lubricants such as magnesium stearate or talc and/or agents for delaying release,

' such as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.
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WD 2007/ 003596 86 PCT/ EP2006/ 063736 in the Cellomcs
r using the Cell Cycl e Bi oApplication progr

@rﬁ&%&?@g%ﬁ sed and eval uat ed Usi ng Spotfire. ThlgzT(’%Eqm%()6/06373'6
substances of the present invention are Aurora kinase
inhibitors. On the basis of their 5 biologica

properties the conpounds of general formula (1)

according to the invention, their isoners and the
Ehysiologically acceptabl e salts thereof are suitable

pated tablefs may b pepared aceomdinalytbordogting enresprodunsil wpalogously to the

Il _proliferation,. ch.di seases incl ud
AR Bt esloRnh b e B S S Bge o st
Sl aQbR) talc, Haninth ldeskidy dirsugaNTo ackiovddedyRd 81688 8L Prevent
(e.g. colitis, arthritis, Al zheiner's disease

WroRBtilieshe sare saaslosenviest df@aminhey of louers.ctimilprly the tablet

- %{/ﬁﬁ%ﬁgﬁggﬂéﬁ% 02 glrn?%{b%t (?r% lh?ésrg fote écgl%sifg deia. éﬁ(l%ﬁ%%eaﬁgssibly using the

arcr nomas” a
saipanaskenticlddnbovepagresablés. g. psoriasis); di seases
based on hyperpl asia which are characteri sed by an
increase in the nunber of cells (e.g. fibroblasts,

S0 A coRRR FP dotRRTRIEPYE (iRiohR el dofdEeodling to he
ipmetdivatmayaddditiopellp bagdia ja)swebiener sick emsaechazind, cyclamate, glycerol or
cardi gqvascul ar .di seases (e. (.. restenosis.and

TR PP Crt RS St PSS AP G feetes Gtiget. They
188y bk 86 Rein Wb nSoR R HRASs SCORKEANY s ot QS‘dithrb\éﬁJ&ky%@thyl

W t hout being restricted thereto: brain tunours suc _
eghlufoge, estampigseniscuds as, for exampley e¢nsisnsetion praducty o fadky alcohols with
tic astro rillary

h .pi | fib
it ridle o B S e R s ORI S  st ocytary

| ReitiRYoOIfection ARl @Sisich 26 bfepext thcaRdal vy, 0B R Gaddition of

brain | ynphomas, brain netastases, hypophyseal tunour i
isefemricagenty moesstvetinesrIch prpthy triowabergpaion, lar abilipgreyuch as alkali -

rflét fts B?e@?ﬂﬁ%ﬁiaﬁﬁg t t’stf?:resgfjd;' %Pﬂ&allglﬁgﬁg lemulsifiers and/or
adrenocorttcotropl ¢ hornone), ’cfani opharyngi onas,
diggahpivhilsteimater 2 msedsa the didags, fanekample, organic solvents may
oLigog?ndroglio s; nerve tunours (neoplasns) such as .
nalbabiopsed ag fng agentp Rediserjeing aidscanddrapsigered yafe apjpction

idl§ Br %ﬁgﬁﬁ%ﬁ%ﬁ%ﬁﬁoﬁ%ﬁ&%mat hicum ganglioneuroma, -

par agan pheochronocyt oma, chronaffinom) and

gl omus- caroticum tunour, tunmours on the periphera

ervous system such as tation neurqQnm,. )
SHISF SHRHRIDE 98 OF MIREh et R SUbSAngH S Rombatinas Abaety e sphptances

R} fodl BRAhpISHE WEHARIBY rﬂﬁiré‘éﬁ.hﬁ?&tive%ﬁbét%k‘ gﬁthq‘lfleri Offriers such as

central nervous systém su brain and bone narrow
laciorsuar sorbitohanskpacking thesmtrdo gelatie eapsiles. exanpl e

carci noma of the rectum colon, anus, snall intestine
WO 2007/ 003596 87 PCT/ EP2006/ 063736 and duodenum

Seitabliedupputnoiiss Mache MaddRs akAple b9 mikagatitit&drtiers provided for this
carci noma; pancreatic o
purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, phahnaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils {e.g. groundnut
or sesame 0il), mono- or polyfunctional alcohols (e.g. ethanol or glycerol), carriers such as

e.g. natural mineral powders {e.g. kaolins, clays, tale, chalk), synthetic mineral powders
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- non dgkin's ynphonas

cancer or carcinoma of the pancreas; bladder cancer or
carC|nona of the bl adder; |un cancer (bronchia

¥erd ﬂ@ﬁﬁf such as for exanpl Ismal | -cel | br oncHiCA{EP2006/063736
carci nonas (oat cell carcinonmas) and non-small cel
bronchi al carcinomas such as plate epithelia

carci nomas, 5 adenocarci-nomas and | arge-cell bronchia

carci nomas; breast cancer such as for exanple mammary

carci noma such as infiltrating ductal carcinons,

(. highty dispasedoiticic dapbaridsilicatesy,zupare (¢arcanngigas, lactose and

é‘ﬁ?olé e R o i SRS REy COhuf e e
lﬁw@éﬂﬁdﬁn% arkl Ihuﬁﬂ%h%'t@ ﬁLJn(ﬁEﬁesﬂﬁﬁ ktgAraRCiilc, stearic acid and

and mucosi s fungO|des

wdam ardanlpbatchr 10 endonetrlal car ci noma or corpus
carci noma; CUP syndronme (Cancer of Unknown Primary);

‘ovari an cancer or ovarian carcinonma such as nuci nous,

ki GHls a8 adnSinRtePed K5AME ABual ﬁiﬁtﬁod@' Qféﬂ!blmﬂ@rar or transdermal
bil e duct cancer such as for exanp | at skin tunour;

Toptes et Rrefesabhcey orgliottes Eor eral @d@ﬁﬁrréh@bﬁhﬁ febis makpt course

SRty %ghﬁm%tr}]lg %E(Sﬁ%%%ﬂﬁone(dl éé%%? SRR B Y Qod?lﬁn ﬁntlaée calcium

exanpl gKi h's disease, non
dddﬂg]laternnﬂ dqalq@dnﬁ lﬁaSsleNHlI() gedhig witsvationoadditivey Bpdiedsi starch,

Ie ma, |leu reticul oendot hel j osi s,

mtewastaré? nfﬁaafz/ 3’ |Mpﬁﬁp‘é°rn{u§r16%f) such as magnesium
gg%@%ﬁhﬁﬁt %@l sﬁgﬁ% hid t%lc!ﬁ’l B@ﬂ?@d af %Q:%e UGS fhe {abletting
ungoi des ge-

anapla I'ynmphobl ast ona and
pryegshdbitlzestaseraf aduaoqsrsgq&lnsmanﬁ‘erachm&ub&isncfes nnay)b@rqohé)med with

t f th I d | ott al ttal
a0 BRveRk crighGers 85 Folo Sttt e sl RE 0k eliniels MieBongHbove.

for exanpl e ost eochondroma, chondrona,
chondr obl ast oma, dhondronyxoid fibroma, osteoma,
Iz persnteral ssecalutionsofdbd hetbesnbstannss with shitableliquid carriers may be
I%r nul oma, giant cell tunour, chondrosarcons,

‘eosarcoma, Ewi ng's sarcoma, reticul o-sarcom,
[ : P iBraveioad tise i8 $lom | UNDOY mglpePh@utspréfessbi Abeétteen 5 and
éﬁﬁvenl e bone cysts and aneurysmatic bone cysts; head

dng pedievt.unour s such as for exanple tunmours of the

I

ﬁéva)éver 191{%%? @ométk é)s{/ bé:?r{?cé%gﬁﬁﬁg 4 L 12501 th%%g&]ﬁn\fé %éc%ﬁed dependmg
qnahaba@awe@ht; ﬂmuteloﬁa&mnanmhd iHdévidaal responserto the drug, the

cancer s s for exanple |liver cell carcinona
1%15%961&%5 ion gug @aeﬁlaﬁor(lpma ngukla@mhaém&,ﬁ@ama@stewd- |

)éaﬂigl ‘ftﬁ‘hﬁ){ ﬁ@é&fﬁ&?ﬁgﬁté uSUfels Bdn ffe4hfimum dose %wen above,

atlc/ astic aem a ALL acute myelo
WIEmmelmﬁae( ¢Wb$ the appardingit mag hlswetoi tesexserled 28 heh admingstering large

R ey bE BT St aRt B s & TEBbe ofspiati G ReSgpread over

tﬁ@aﬂgxanple papil |l ary, tubular and nucinous
adenocar ci noma, signet ring cell carcinomg,
adenosquanous carci noma, small WO 2007/ 003596 88

’I%glt-{) %Qt?o%/ gx%%%i”es which follow illustrate the present invention w1thout restnctmg

its scope:
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cell carcinoma and undi fferentiated carci nona;
%IﬁWGSUCh as for exanple 2superfi cially PCT’,EP2006}063736
spreadi ng, nodul ar, |entigo-ndliigna and

acral -1 entigi nous nel anoma; renal cancer such as for
exanpl e ki dney cell carcinoma or hypernephroma or

Gawitz's tunour; oesophageal cancer or carcinoma of

t he oesophagus; penile cancer; prostate cancer; throat

Qr carci ng of the pharynx such as for

EX R FROLPIRHRACONUCA #¥W8hms, oropharynx carcinomas

and hypopharynx carci nonmas; retinoblastoma such as for

- exanpl e . vagi nal cancer or vagi nal carcinom; plate

Api t hel i al c@aldétsonas, adenocarcipanadet in situ

carci nomas, malignant nel anomas and sarconmas; thyroid
carci nomas such as for exanple papillary, follicular
and medul | ar it B¥higifegar ci nom, agoygld as anapl astic
carci nomas; 10 spinaliom, epidornold garcinona and

pl at e epit helactabe car ci noma of the $#0@ mg t hynomas,
cancer of the urethra and cancer oé éhe vul va. The new
compounds me§*BEed for the prevé®tMn, short-term
or long-ter n@gg]yﬁa*] bli®fne the abovespgntioned

di seases, optionally also in conbination with

r adi ot her apymagnestupestearals " st at e- of -1 g-art "
compounds, such as e.g. cytostatic or cytotoxic
substances, cell proliferation FrFBrtors,

anti-angi ogeni ¢ substances, steroi 8gofg antibodies.
The conpounds of general formula (1) may be used on
their own or in combination with other active

ﬁ@@%ﬁﬂ g,l%%n&ia&we%ﬁamgcg, %t@@%ér &\[?ﬁéﬂy'iﬂeodf’ﬂlm@&)trﬁ Qliif’éhl e SR together.

nation Wt armacol ogically active

be m ni stered in_canbipation wth the conpounds
Iqeadidy sl regulpied and 3‘5%131?, SRS, the rePIpHG O RpTY and the

Bl QEhrkB #FecRoonEPARPABRA (RAHEhe ARAE QUL RBGed to

i hornones (e.g. tanoxiten, toremfene, ral oxifene,
fraducedablets of suitableshapd ar@Sizcet at e, fl ut ami de,
ni l'utam de, bical utam de, am nogl ut et hi m de,
cyproterone acetate, finasteride, buserelin acetate,
B) udBrey ti nsone, fluoxymesterone, pertablet
nmedr oxypr.ogest erone, octreotide), aronafase
i nhibitors (e.g. anastrozole, letrozole, liarozole,

vorozole, e ‘ at anest ane), H agoni sts and
' antagonrstsj?§g§§h§%§%?erin'acetaté;HﬁﬁBErolrde),‘ -

i nhi bitors dhctgseowt h factors (growt h §aggors such as
for exanple "platelet 30 derived growh factor” and
"hepat ocyt e GFbHEINT act or”, i nhi bi t of20MEe for exanpl e

"gromh fa y i j "growt h or receptor”
antibodies-gﬁg&¥; og*ﬁg ﬂﬁg@g inhibif%ﬁ@, such- WO

2007/ 003596 ey RGIpERIAMEE 063736 as Fangexanpl e
gefitinib, imgtinib, lapatinib and trgstuzumab);

ant i net.abol i¥ ’é‘“{'@?‘rquy“ge?ﬁ]ﬂlistﬂr‘éh es Sl??‘n"“&s _
et hot r exat enadrbitintsi&xfd. Pyri m dine ,3pal ogues such
as 5-fluorouracil, _

400 mg
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capeci tabin and gentitabin, purine and adenosine
foheaessssuch as nercaptopurigge, thioguani ne, per/Ep2006/063736
cladribine and pentostatin, cyfarabine, fludarabine);
antitunmour antibiotics 5 (e.g. anthracyclins such as
doxor ubi ci n, daunorubi cin, epirubicin and idarubicin,

m tonyci n-C, bl eonycin, dactinonycin, plicanycin,

strept ozoci n); platinun1derivatives (e.g. cisplatin,

BRCHaR Ble oS Rr B Bhasuanmeor e Pomaude Bl rfictiratine
Gultalisp had poldiia g ?ﬂéhdbne@win%m@@w 86 mixuf 8 b and worked

t enozol om de, rosour eas such as for exanpl e

w&h HhsSempinag Fare slash and watﬁrtm famepapnulaterwhith istdried and screened.

VI n gnéc%bgmy}ﬂe d%@f Cﬁ VI nor %J"%PW%Z%%%}G %?ﬂ@?‘?%@ mixed in and

B @hlktaml e6mpLgkedas faaclablebXsla suttaietiaxel ) ;
t opoi sonerase inhibitors (e.g. epipodophyl!| otoxins

such as for exanple etoposide and etopophos,

&eni posi de, ﬁg& pot ecan, irinotecan,
nftoxantron)“gﬁ e sDhgbl chenot herapeuti ¢ agents such

as am fostin, anagrelid, clodronat, filgrastin,
interferon 15 al pha, |eucovorin, rituxinab,
procar bazi nA°UVeyHINEEt e, mesna, nit otHHE, pani dronat e
and  por fi MefqiualbilighaEe Preparations gnghbude for
exanpl e tablets, capsul es, suppositories, solutions, -
particul arl| ywstet forigns for injection (Sml., i.v.,

i.m) and infusion - elixirs, enulsions or 20

di spersi bl e powders. The content of the

THRCHDE Sibkiafiad 1s)iibkved f1 &RRPAURY W HBPHféﬁbﬂaﬁ 'a{‘pH tsfseto 6.5 and
range fromO0.1 to 90 wt % oreferab

15

;@éﬁ? %e%y gﬁl‘iﬁ@] %g%atg is P I%}/el ?e}:aa%g é? 88% g&@ grﬁlgcf)ﬁleesdwhlch are
thbrv&eriliRd and beaﬂédmsm&od AVhe dbpovldsicdbtat § aly, 85 sy Joeng of
obtai ned, for exanple, by mixing the active

actiPR PURS@Bes) with known excipients, -for exanple inert
di luents such as cal ci um car bonat e, cal ci um phosphat e
or lactose, disintegrants such as corn starch or

al ginic acid, binders such as starch or gelatine,
'ubricants such as magnesi um stearate or talc and/or
agents for del aying rel ease, such as carboxynet hyl
cellul ose, cellulose acetate phthalate, or polyvinyl.

“acetate. Thé 30 tablets nmay also conprise severa

| ayers. WD 2007/ 003596 90 PCT/ EP2006/ 063736 Coat ed
tabl ets may be prepared accordingly by coating cores
produced anal ogously to the tablets with substances
normal |y used for tablet coatings, for exanple
collidone or shellac, gumarabic, talc, titanium

di oxi de or sugar. To achi eve del ayed rel ease or

_ prevent inconmpatibilities the core may al so consi st of

a nunber of layers. Sinmlarly the tablet

S@fhuﬂh@ll@@@ﬁ)‘(ﬁgﬂ@dﬁﬁ Ia@(eat mn@ The s@uthnmmms ﬁledcﬁ’ﬁe from
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5 coating may consist of a nunber of l|layers to achieve
I (ﬂ | ease, possibly using the excipients

ﬂ@ﬁﬁ%i %%%above for the tabl et’S. Syrups or el i xi g /EP2006/063736

contai ning the active substances or conbi nations

t hereof according to the invention may additionally

contain a sweetener such as saccharine, cyclamate,

gl ycerol or 10 sugar and a flavour enhancer, e.g. a

flavouring such as vanillin or orange extract. They

may al so contai n suspension adjuvants or thickeners
odi um car boxynet hyl cellul ose, wetting

%g@ﬁ?% zch as, for exanple, condensation products of

hashyRA. cmhﬂsews P Goeld3wbRRE A, deand6ls-IRIES S EY, Adresa, M.,
such as hydroxybenzoates Sol ut’i ons for I Nj ection

S KT 8611 B o rebram i, W G 0O URYCIR birdls ghe Arpr elated

| L& e%ﬁiﬁj gg'ec&/ué'gd bof ?i.{%p it% %S@ag?rp&f ﬁiseecrexééllsiéﬁiﬁle and cleavage

‘such "as p-
fukoad. 'CurrnBidll 16abvs-1078. et hyI enedi am ne tetraacetic

enzoa or s i'sers such

acid, optionally using enulsifiers and/or

di spersants, whilst if. water is used as the diluent,
AREreSX2TP! RnaRbI2NVI6orR W E s%momgﬁ @084) Wi 5t€Rhnics: the
as solvating agents or’ disso V|n ai

aurems Eane gdo viewo Cunj Opin. Gell Bwlalls, &ye-a83poul es or

i nfusi on bottles. 20 Capsul es containing one or nore

active substances or conbinations of active-substances

BRYisé RI, SAXRAPT. eVE’I%oPI SRR Cshiiy, (EDO‘.‘J)ngt;ﬁd?@raﬂ%sis\(ﬁ‘Aurora -A

substances wth inert carriefs such | act ose or
astivigiandty B2 phibk invitptic ispimdlenMpl.dedlht 3, 861-84psul es. 25
Sui t abl e suppositories may be made for exanple by

mxing with carriers provided for this purpose, such

 BiscHYEQ. RAIAdfdedsen Of, ZIﬂ'WeM'Mél@KeQ‘lIV\%EOISOQEa,BhSchryvcrB Flanagan,P.,

deri vatives t hereof Exci pi ents may be used

Chatryasat,Fs SiintBeralep Chan, (et éﬂovqﬁnaMm'ﬂ@uﬂm, -iapd Plowman,G.D.
£t
CEE N e S e S R R

éﬂbﬁﬂmbﬁmaﬁEIﬁMBrLlﬂmnHEZGM6solyfunct|onal al cohol s
(e.g. ethanol or glycerol), carriers such as e.g.

- natural mneral powders (e.g. kaolins, clays, talc,

SRR, SR 18 by oHes oS R AR Alemigus o

~ iomgt centrorperegs)tein(IYEENP] by the Ananem B bgaase shmulatme&mmd B kinase

FEEIb TGt i Sblbsed i g P

ponV|nyIpyrroI|done) and |l ubricants (e.g. magnesi um
Stearate, talc, stearic acid and sodium |l auryl

Raltopidide) Lars WiiRowars B & d‘ﬂb@h@ndﬂ\é Ladfiangst, ené StubynbangP.T.
(53(55)‘ | Aurorah Bqﬂnasg ré)%lfs 3R Qlcgmp%x Wi su%vfnra%la%]éﬁ@fl and its kinase

activity is stimulated by survivin binding and phosphorylation. Mol. Biol. Cell 13, 3064-
3077.

Carmena,M. and Earnshaw,W.C. (2003). The cellular geography of aurora kinases. Nat.

- Rev. Mol. Cell Biol. 4, 842-854.
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| route, nost preferably by oral route. For ora

m nistration the tablets may, of course contajn, :
g%a?lo{%/(}o?s(?g] t he abovementioned carriers, additi v & TEER§PE/063736

- as sodiumcitrate, calcium carbonate and dical ci um

phosphate together with various additives such as
starch, 10 preferably potato starch, gelatine and the
l'i ke. Moreover, lubricants such as nagnesi um
stearate, sodiumlauryl sul phate and talc may be used
gsomanel. sBerpathj Grearfddfueidep, i £4108).tA neyvel preperation of 2r t he

se of aqueous, suspensi,ons t act. S t es may
e e R SV S TN R UL
colourings in addition to the excipients nentioned
above. 15 For parenteral use, solutions of the active

BiighfiekhEe Jolmsen Vsl Tighed\.| FilterR ¢ Hamiogthd”. dohinssn, T. Megtlock,A.,

0 ik e i8..f - r
o 030705 L APYEATHE S b ke R e
Trotagseeing BubR iRV adZ)iad CeBs-Bae kivete:hsisy]. Celldapial 61, 2621280. :
the anobunts specified, depending 20 on the body
wei ght, the route of admnistration, the individual

S r { ' I

ERTPRRS S MAELE #900) REmuPRlrk bR lopls Bulchl HBARA by TP
h&iwlnCherer 249, 900R9G15. i n sone cases it may be
sufficient to use |l ess than the m ni num dose gi ven
above, whereas in other cases the upper limt nay
FAMEEL Qn@ﬁue%‘éﬁ?le.gﬁﬁ?») MASOC AL NER LS R8ve LA 8Fpin@ PR S ated
it may be advisable to divide themup 1 nto a nunber of
Aivpdlic-EvsedibEwems prag Qekawy SelvenBrgt hett.day 209Fh21 .or nul at i on
exanpl es which follow illustrate the present invention
Wi thout restricting .its scope: WO 2007/003596 92

- thipoghept mitasiso

FGHEPROOBALETIAC anETavRESA. Of(1908) POI6 ke ikGiidkes: a team that plays

fornul ations g) Tabl ets per tablet 5 active substance
enes e, Y373 78Tar ch 240 g
pol yvi nyl pyrrolidone 15 ng nagnesium stearate 5 ny
10 500 ng The finely ground active substance, | actose
GurtsisoBE. @DOHhMineishMT AK ahdéariBe Sirl o Auage B hrr, Biol. 14, R346-

‘R348,

Gruneberg,U., Neef,R., Honda,R., Nigg,E.A., and Barr,F.A. (2004). Relocation of Aurora

--B from centromeres to the central spindle at the metaphase to anaphase transition requires

MKIlp2. J. Cell Biol. 166, 167-172.

- Hauf,S., Cole,R.W., LaTerra,S., Zimmer,C., Schnapp,G., Walter,R., Heckel,A., van

Meel,J., Rieder,C.L., and Peters,J.M. (2003). The small molecule Hesperadin reveals a role
for Aurora B in correcting kinetochore-microtubule attachment and in maintaining the

spindle assembly checkpoint. J. Cell Biol. 161, 281-294,

Hirota,T., Kunitoku,N., Sasayama,T., Marumoto,T., Zhang,D., Nitta,M., Hatakeyama K.,
and Saya,H. (2003). Aurora-A and an interacting activator, the LIM protein Ajuba, are

required for mitotic commitment in human cells. Cell 114, 585-598.
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The m xture is screened, then noistened with a

sol ution of ponV|nyIpyrroI|done in water, 15
PRSAUAR3%et - gr anul at ed and drifed. The granul es, PETHE2006/063736
remai ning corn starch and the nagnesi um stearate are
screened and m xed together. The m xture is conpressed

to produce tablets of suitable shape and size. B)

Tabl ets per tablet 20 active substance 80 ng | actose

55 ng corn starch 190 ng microcrystalline cellul ose

35 ng 25 pol yvinyl pyrrolidone 15 ny

B o ST R 887 G HEH L SHoBEBRSUER S Gaations beween

Aerd BNRYOEND OaGuRG TR nitdRRt RIRE Biols eon 1@1‘3#2@%3@@ n
starch, | actose, m crocrystalline cellul ose and

-pol yvi nyI pyrrolidone are m xed together, the m xture

koS RN, SR e A AR PR Afgb 8 aors

ﬁl%lﬁﬁz[b%%xm 4 B@mﬁl‘éﬂ'ebﬂéﬁﬁﬁltf@?(d}ﬁ&hbéﬁmeskgfe‘:gﬁtl@lﬂﬂﬂ dffcient completion

magnesi um stearate are added and mixed in and 5 the

o sytakitesissComnBiobdedl 201 ¥k m t abl et s of a suitable

size. C) Anpoule solution active substance 50 ng 10
sodiumchloride 50 ng water for inj. 5 m The active

| Khlhﬁztxﬁ]ﬂ@@th&‘ disamr VEEdd, V., Wah&da B} OldskirgaB., Bl F., Terada,Y.

optlonalll\iﬂi qo 5to 6.5 and sodium chloride is
)t MI@BF IsHage expressiop |and POIRTeSHY sanreEprogression. J.

ﬁhﬂlt@a?-l@g}ﬂlg rlgénugff pyrogens and the filtiate is

trans erre er aseptic conditions i nto anpoul es
whi ch are then steri-lised and seal ed by fusion. The

R R RS B e b B e . Nat Rev,

Cancer 4, 927-936.

Kufer,T.A., Sillje,H.H., Korner,R., Gruss,0.J., Meraldi,P., and Nigg,E.A. (2002). Human
TPX2 is required for targeting Aurora-A kinase to the spindle. J. Cell Biol. 158, 617-623.

Lane,H.A. and Nigg,E.A. (1996). Antibody microinjection reveals an essential role for

human polo-like kinase 1 (Plk1) in the functional maturation of mitotic centrosomes. J.

-Cell Biol. 135, 1701-1713,

Li,X., Sakashita,G., Matsuzaki,H., Sugimoto,K., Kimura, K., Hanaoka,F., Taniguchi,H.,
Furukawa,K., and Urano,T. (2004). Direct association with inner centromere protein
(INCENP) activates the novel chromosomal passenger protein, Aurora-C. J. Biol. Chem.

279, 47201-47211.

Mayer,T.U., Kapoor,T.M., Haggarty,S.J., King,R.W., Schreiber,S.L., and Mitchison,T.J.
(1999). Small molecule inhibitor of mitotic spindle bipolarity identified in a phenotype
based screen. Science 286, 971-974. '



Bi bl i ography Adans, R R, Weatley, S.P.,
Goul dswort hy, A M, Kandel s-Lew s, S E., Car nena,

| %’MW@(’&S% Gerloff,D L., and Edmshaw, W C. (2000)I’CT/EPZOO‘S"’“736

I NCENP binds the Aurora-related 5 kinase AIRK2 and is
required to target it to chronosones, the central

spi ndl e and cl eavage furrow. Curr. Biol. 10,

1075-1078. Andrews, P. D., Knatko, E., Mwore, WJ., and

Swedl ow, J. R (2003) Mtotic mechanics: the auroras
WenaddiiTh ondagRy, arcLiNi igg, i (R00ER Aurdh dinasdsdinkashpens@®mesOgregation

&t lIRyiSon o e Soeprbiad Rt il R5aneh Bty b3

the mitotic spindle. Mol. Cell 12, 851-862.
Bi schoff,J. R, Anderson, L., Zhu, Y. , Mossie, K.,
Myrata-HooMaaigl Wagg Y. I/V(QE)OE Thekinasmgahvity of aurgra B is required for

@Piﬂ o ok Tans urks? A By BRICHD el

Drosophl | a aurora kinase is oncogenic and anplified in
human col orectal cancers. EMBO J., 17, 3052-3065. '
Bigatbp, (2001). MidotsdHneset traiegylators qu@bgl}wsmn and its checkpoints. Nat.

0 fs4 he carboxyl terminus of 20 inner
REENIOCEY Eﬁdlg?ﬁ | NCENP) by the Aurora B Kinase

stinmul ates Aurora B ki nase activity J. Biol. Chem _
77,27577-27580: Bolton, M A , Lan, W, Powers
Nicbicel i, Ariekgato Kok sFakekbdr g pneto. (oot
PURGE B BnlfIsAAS K 1998 A Puof ARRASE il DlaSRY wseleeme cde2
s” ki'nas activity is stinulated

lsnasgiinfiibitdy] ol hwyanhohgphossp el lihest Aoticanid ResBil@|338(EéBPS
13, 3064- 3077. Carnmena, M and Earnshaw, WC. (2003).

_The cell ul ar geography of aurora kinases. Nat. Rev.

* Wiise PCalbbO ())BUﬂllversf]al S §RAharddn vz@u?a%é/ogmmgﬁase. Nature 344,

063736 Csonos, P., Bemath
Hi3ebWep, F. (2002). A novel preparation of 2-

@E{]FQ 0%%0 lE gﬁt anecll‘él‘d P‘%ﬂ% OEH%NB\’/ aega lf)l[:h ﬁ%m;&o R‘/Faferzda Y., and

Flthka v, (B002)Hvesakéd Kitotid {htj M’lif&ioﬁ@ Ki3AttribStable to ATM-
(BO d) Tayl or, 51%1 %Ugg@dty /-l\ﬂ?ora B coupl es D

r@qprejmrwn tiopies ng@med}m dfestability. Cancer Res. 62,

-ﬁg?@l%l\/adz and Cenp-E to kinetochores. J. Cell Biol.

, 7-280. Eyers,P.A and Maller,J.L. (2004).
Regul ati on of Xenopus Aurora A activation by TPX2.

Qian,Y.W., Erikson,E., Taieb,F.E., and Maller,J.L. (2001). The polo-like kinase Plx1 is

required for activation of the Iﬁhosphatase Cdc25C and cyclin B-Cdc2 in Xenopus oocytes.

5
centromere pr
10
I NCENP ’and |
_ PCT/'EP2006/
15
Keen, N
4
20
Mol. Biol. Cell 12, 1791-1799.
25

Sasai, K., Katayama,H., Stenoien,D.L., Fujii,S., Honda,R., Kimura,M., Okano,Y .,
Tatsuka,M., Suzuki,F., Nigg,E.A., Earnshaw,W.C., Brinkley,W.R., and Sen,S. (2004).
Aurora-C kinase is a novel chromosomal passenger protein that can complement Aurora-B

kinase function in mitotic cells. Cell Motil, cytoskeleton 59, 249-263.
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B| ol . Chem 279, 9008-9015. 10 Forro, E., and
(2003) Li pase- Cat al yzed Enanti osel ecti
r| ng en9|6ng of Unacti vat ed &%l cyclic-Fused PCT/EP2006/063736
(3-Jactanms in an Organic Solvent.Og. Lett. 5,
1209 1211. dover,D.M,. Hagan,|.M, and Tavares, A A
(1998). Polo-1ike ki nases: a teamthat plays 15
t hroughout mtosis. Genes Dev. 12 3777-3787.

gorbsk %J (2004), Mtosis: under the aura of
%ﬂnawan% deeh, Cph oPtukenbergB 6. an@rsutxgz@,@mae%r etiyation of

Nefka-R kinkR '%?'?ngf%l rﬂﬂ'ogggl FAr élrﬁhé@%? B3 B{fuxfctfnalgs%élgﬂhg protein. Proc.

Rel ocatl on o roneres
NethtAaad. S¢i Udf.eA 401 t86254868@phase t o anaphase

ér il i’iﬂg oﬂ&iﬂef&m rseéx(ﬂ %ﬂep%émf il r'ﬂ?%p?%%tulz}llgsgaﬁn@se fibroblast

t van 25 Meel,
SHIN0R G, AL R, ABF 18614565730 20 Moo 1

nol ecul e Hesperadin reveals a roIe for Aurora B in

PR it e BOGHT hal BB LEmO bR CRBPHPIT- 20 inctochore

IBb;ﬂizatlclrﬁéf spattile k}fd“ﬂﬂf{p%@ln-g Wh&%Sﬂth?é‘%th‘? Mol. Biol. Cell 15, 4584-
Sasayama, T. Mar uno hang, D. Nitta, M,

4%96akeyama, K., 30 and Saya, H. (2003). Aurora-A and an
interacting activator, the LIMprotein Ajuba, are
required for mtotic commtnent in human cells. Cell

2o, H 5 BRahDB, I%;IDOKﬁ@QB@&Sr JRET 8&&8@0@&%833@ R., and Sen,S.
Hond R, Koner and Ni 2003). Explorin
(@RS Embwcameiedikinase STRA %M%Mﬂ@@ amplgiEqfion,

%gg%]ég]%ﬁ&t@ﬂ Egmﬁtfoﬂss’tlﬁt QE'XHJ%} o I%P qo6el | 14,

~_Jant sch- Pl unger, V., and d otzer M (2000) Incenp and

an aurora- |ike ki nase form a conplex essential for
chronosone segregation and efficient: conpletion of
cytokinesis. Curr. Biol. 10, 1172-1181. Katayama, H.
Oa,T., Jisaki,F., Ueda,Y., Tanaka, T., Odashinma, S.,
Suzuki, F., Terada, Y., 10 and Tatsuka, M (1999).

M totic kinase expression and col orectal cancer
progression. J. Natl. Cancer Inst. 91, 1160-1162.
Keen, N. and Taylor,S. (2004). Aurora-kinase inhibitors
as anticancer agents. Nat. Rev. Cancer 4, 927-936. 15
Kufer, T.A, Sillje,HH , Korner,R, Guss,QOJ.,

Meraldi, P., and Ngg, E A (2002). Human
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TPX2 is required for targeting Aurora-A kinase to the
SR R/®ased. Cel | Biol. 158, 6lg-623. Lane, H A &Rdepi006/063736
Ni gg, E.A. (1996). Antibody mcroinjection reveals an
essential role for 20 human pol o-1ike kinase 1 (Plkl)
in the functional maturation of mitotic centrosones.
J. Cell Biol. 135, 1701-1713. Li,X , Sakashita, G,
Mat suzaki, H., Suginmoto, K., Kinmura, K., Hanaoka, F. ,
éimi uchi,H , Furukawa, K., and Urano, T. (2004).
Y&Bt association with inner centronere protein 25
(I NCENP) activates the novel chronpbsomal passenger
rotein, Aurora-C. J. Biol. Chem 279, 47201-47211.
pepundsiof genesgldormuta (1), Haggarty, S.J.. King, R W,
Schrei ber,S. L., and Mtchison, T.J. (1999). Snall
cul ?%i nhi bitor of mtotic spindle bipolarity

d in a phenotype 30 based screen. Science
“97m! WD 2007/ 003596 97 PCT/ EP2006/ 063736

i,P., Honda, R, and Nigg, E.A (2004). Aurora

R Bs 1ink chronosone segregation and cell division
to fancer susceptibility. Curr. Qpin. Cenet. Dev. 14,
2HNS. 2|\/Ur2t 3 Hori, M and Wang, Y.L. (2002). The ki nase
1durora B is required for 5

ki net ochore-m crotubul e interactions during mtosis.
whetein Bj ol . 12, 894-899. Ni gg, E. A. (2001). Mtotic

R e e e R
Ahaty O3 k-cycloatkiyll andr3-S-membisad heterdsyciokyia, H. ,

Fukuoka, K., Nonpto, T., Fukunmoto, H., Yokote, H , and
Saijo,N (1996). Antitunor effects of butyrolactone I,

. 80h5L S 5B P 0 B amons Cus

alkyls€;.f-cy(lbsiRel), 3-8dmiemnbered hetomtyclklkyt €hagirdnind 5-12-membered

}Ei?%ul a]t'i ng onset of M phase. Nature 344, 15 503-508.

WA°¥YS Suto, S., Katayamm, H., Han, Z.B., Suzuki, F.,

Maeda, M, Tanino, M, Terada,Y., and Tatsuka, M

(2002). Increased mtotic phosphoryl ation of histone
eapies algraupiselected frainvamong\nydroged halogerxpNe sSHDoyC4alkyl,

ontribu to chro ome_nunber .instahilit ncer
GaeopBY, B ool S S ooy ATk B syl
Taieb,F.E., and Maller,J.L.. (2001). The polo-1like

i nase PIxl is required for activation of the

e
I%‘rd?gm@&ﬂ grapcgleod tomangeg R, B @idy’ suhstjtated piione or more

109 diffYRhe R BlnGlor REEI | 12, 1791-1799.

R’ denotes a group selected from among -C(O)R®, '—C(O)NR"R", -S(0):R®, -N(RHS(O)RS,
N(RHC(O)R®, -NRHC(O)OR®, and -N(R)C(O)NR°R®; -

each R” is selected independently of one another from among Cjalkyl, Cs.j0-cycloalkyl,

'C4_16-cycloa1ky1alky1, Cs.10aryl, Co.jsarylalkyl, 2-6-membered heteroalkyl, 3-8-membered

heterocycloalkyl, 4-14-membered heterocycloalkylalkyl, 5-12-membered heteroaryl and 6-
18-membered heteroarylalkyl; . '
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25 Sasai, K., Katayama, H., Stenoien,D. L., Fujii,S.,

: ﬂggg(%@o%?%m mura, M, O<ano Y. Tatsuka M, Suz%?rm'ﬁzaosmsms

Eanshaw, WC Bri nki° ey, WR , and Sen
(2004). Aurora-C ki nase is a novel chrom)somal
passenger protein that can conpl enent Aurora-B kinase

function in mtotic cells. Cell Mtil. cytoskel eton
59, 249- 263 V\D 2007/ 003596 98 PCT/ EP2006/ 063736
Sat i nover, D Leach, C. A, Stukenberg, P.T., and

Bchi |19gfaw11@bl|§ grqmmi)eaclixeqlmmt independentiyof ong amotherfzoge among

B RIE) CaPARIRIS, B3k PSR o g oy H8ER: digen, -Crs, N,

N, -0888 SSER3NOSCHITHRY PS@;)ZR‘h OB(H){OM ZS(SB)IBR°R°1 %{@DzNRCRc
Taxol stabilizes m crotu es i n_nouse

CNOR’, YO RRat PSR @S(O)zNR°1§, -CAOWY, 1@@%6§(O)NRGR°

LRSS ke SnoiRse Spoipiegbe oconw:

Jome(RReR °R&;nNoRf)S(1D)m mﬁe@gw DARPS @RV RYTO)OR’,

SRBACT R BNt @Ry N R NI R, INFEIC(O):0R and

k HNRrpeokl ey, B. R, and Sen, S. 1998 Tumnmour
gﬁp N&&Nﬁ nase éTKlS/ BTAK i nduces C((antrolorre :
anplification, aneupl oi dy and transformati on. Nat.

20, 18 W0, 2007/ Q03596 99
PO R BRB Y BReoie APEIDREIS GaiRERh tsa Bioun aRtisnalyspbstiyigd by one
({rjfﬂore idZ3tikAl or BirreRent RMMAN: Rb{séT%téﬁzﬁorﬁ)amoﬁgv’@leJaﬁéy[‘ a3

denotes a group, substituted by R5 and opti onal

. |
etk on Sy lsatlbgt uirb, s YC2 b crepthorestcterpalky, 3-5-

| ARSI ol fifernerENER, 3, 3R Rhere
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HRPERGyIGInd G- 1 8-Monelerl heteedurblakgycl 0al kyl , 3- 8- member ed
het er ocycl oal kyl , Cé6asaryl and 5-12- menber ed

each R independently of one another is hydrogen or a group optionally substituted by one
or more identical or different R® and/or R selected from among Cyealkyl, C3s-cycloalkyl,
Ca.11-cycloalkylalkyl, Cg-lgaryl, Cr.isarylalkyl, 2-6-membered heteroalkyl, 3-8-membered

heterocycloalkyl, 4-14-membered heterocycloalkylalkyl, 5-12-membered heteroaryl and 6-

'~ 18-membered heteroarylalkyl;

each R°® is a suitable group and each selected independently of one another from among
=0, -ORf, C,shaloalkyloxy, -OCFs, -——S, -SR, =NR{, =NOR!, -NRR’, halogen, -CF3, -CN,
-NC, -OCN, -SCN, -NOy, -S(O)R, -S(O),R, -S(0),0R, -S(O)NRfRf, -S(O):NR'R],
-0S(O)R’, -OS(O)R’, -0S(0),0R’, -OS(0),NRR’, -C(O)R’, -C(O)OR’, -C(O)NR'R’,
_CNRENR'R!, -CN(OH)R’, -CINOH)NR'R', -OC(O)R’, -OC(O)ORY, -OC(O)NR'RS,
-OCN(RONR'RY, -N(REC(O)R!, -N(RE)C(S)RE, -N(R®)S(0):R], -N(Rd)C(O)ORf
“NR&C(O)NRR, and -NRECNRHNRRY,

each Rf independently of one another is hydrogen or a group optionally substituted by one

or more identical or different R selected from among Ci.galkyl, Csyg-cycloalkyl, Ca1i-



10

15

20

25

heteroaryl R3 denotes a group selrect ed from anong

0 halogen -CN, -NO2, - 4al kyl ,
ﬁ%ﬁpggpkyl C3_10- cycloalkyp C:4_16-cyc|oa|k)})lcg‘fEﬁf/(Pﬁ/mﬁT36

and C7. 16ary|alky| 15 R4 denotes a group sel ected
fromanong Ra, Rb and Ra substit ut ed by one or nore
identical or different R and/or Rb; R5 denotes a group
selected fromanong -C(OR, -C(ONRR, -S(0)2R,

-N R 20 -N(RC(OR, -N(R1)C(OOR, and
Mﬁm 1@k ﬁv%@lycl:élk)ﬂe lzeécmémbm% épf@mélm |3y 8-gremhgred

laafggrti %Ye ZV@TYZ’T% Ejm% dﬁréek cafgl’o)%ﬁ(yil'a%%)ﬁ y% 12 ?Iléﬁ?t}l?refd heteroaryl and 6-

@ﬁmﬂ@e@amﬁr&eﬂ@lﬁcs}al kyl, 3-8-nmenbered
het erocycl oal kyl , 4-14- menber ed het er ocycl oal kyl al kyl ,

' 5-12- menber ed heteroaryl and 6- 25 18- nenber ed

BER SR LAY o Y2 201 R0396.4G0 BRI EP2Q0600R3 20,

eac S a group

dyetbansttient ¢y, ok, @aesaamkme 2-@‘ me:mbam Ihgter(iaﬂgyl mmembered

G 3hal oal kyl oxy, -
lﬁéqrg@@}palky@ﬁgm nmberedmtcm@dqalkygé,\ii m,q@@ered %@q@ryl and 6-18-

2 el G b e e Do et e

en@Q )RR, thE diaNeRbiRRINd-RNOGHRS thefif,Ciii NRRonal HTHO) R,

A elegon e ditatedd it et \(vs) G0 e

-[N(RfF)C(O]2Rc, -N[C(0)12R, -N C(0) 120R‘,
[N(Rf)C(O)lZORc and N(R5)CN(R5)NRR; 10 each Rc
2 hde pérrpnindy aesbrdingteartaitth brwhiesein R4 doses dgronp gelectpd from among
tlon %ky Tb tltuted by one or nore identical or
/or Re sel ected fromanong G _6al kyl,

W“C3 10- cycloalkyl C4- u- cycl oal kyl al kyl, C6 10aryl

C7. 16aryl al kyl, 2-6-nenbered heter aIkyI 3 8-

Sk nbFaapvate reyding qlgflrn %Mmel%n‘éém@as

het er ocycl oal kyl al kyl , - 5-12- menber ed heteroaryl and

6- 18- nenber ed heteroarylalkyl 15 each Rd

4n deﬂ&ﬂﬂﬁﬁﬂhﬂ&/a@fmﬁﬂ@to&ﬂaﬁmﬁo 3, svHeyedn &g denates @ garylipr 5-12-

opt j onal substi tuted one or nore identical or ‘

rawW%h@mm&mﬁe@hr S“?éqlté@fié’éf one SRMRRORg Cl . 6al kyl ,

C3.8-cycl oal kyl , 4. -cycloal kyl al kyl, C6_I0Oaryl,

C7_16aryl al kyl, 2-6-nmenbered heteroalkyl 3- 8- nenber ed

fiet er@nmpdmdi; Kocordise thlelaiamdyeviedeih 8 dengycpleayk ypmnaw
ered heta&paryl and 6-

substltutng y one or mor

6.) Compounds of general formula (14),

o

N/N (MRS

HN\ ) (R,
R
(1A)

wherein



10

2z

20 18- nenbered heteroaryl al kyl; each Re is a suitable

Wo%&mfb@%sea‘:h sel ect ed |ndepe ently of one ano]gélle]gp%f)?@%”%

fromandong =0, -OR, d _3hal oal kyl oxy, -

, =NR, =NCR , -NRfRf hal ogen, - CF3, -CN,
-SCN, -N®2, -S(O Rf, -S(O)2Rf, - S(0) 20Rf, -S(O)NRRf,
-S(O2NRfRf, 25 -OS(O Rf, -0S(O 2R, -0S(0)20R ,

 -05(0)2NR'Rf, -C(ORf, -C(OOR" -(ONRFR',

CN(Rg)NRfRf -CN(OHR, -C(NOH)NRfRf, -0OC(OR,
DEqIBRlARC orloapdy) NRRF, - OON(Rg) NRFR, - N(Rg) C(O) R,
-N(Rg) (SR, -N(Rg)S(O)ZRf, -N(R) (O OR',
N(Rg)C(O)NRfR, and -N(RO)CN(RF)NRfFR ; 30 each Rf
mndequahteht-ISyamd one another is hydrogen or a group
optionally substituted by one or nore identical or
different Rg selected fromanong CL. 6al kyl,

GBS Sl P SB ORATEy g

'C7. 16aryl al kyl , 2-6-nmenbered heteroal kyl, 3-8-nmenber ed

E i ﬁ%’ﬁB kﬁcl‘é{rgl?l_gi %alrxg:ﬁ erelj}giﬁ%,%éF lg%%u@’slelae teg fiom among

%H)dlﬁhi‘lbfélk 15 each Rl independently of one
ano her is hydrogen Cl . 6al kyl, C3.8-cycl oal kyl

C4- 11 - cycl oal kyl al kyl, C6_j oaryl C7_l 6aryl al kyI ,

6- e er.0al kyil - 8- nenher ed
TR LR e A
5-12- nenbered heteroaryl and 6-18- nenbered
hetergarylalkyl, optionally in the formof t

9-3ut oRemBounds acqosdiagin elaim ph WBPF&W[R offptes Qefn@ryl or 5-12-
ﬂ.efﬁﬁ{lr%ﬁ RORS, aﬁf,}ﬂmw@( §ﬂb’§ﬁéﬁ'&e%%;} (&%ro?‘ Aare @0d Optionally.

har meccblogi cal Ty accepta

. salts thereof 2.) Conpounds according to claimli,

20

25

30

ﬁgere ote a _grou seleted fyom ano

o GCAmBRIE Ssiaing &1 Ki 6 78, §here 45 Phgrydpiggelly
§tﬂst?th%ﬂ'ﬁg%nc‘ef?ﬁ{o?éﬁ4|?3 denotes -CF3. 4.) Conpounds

according to claiml to 3, wherein R2 denotes
C6- loaryl or 5-12- -menbered heteroaryl, opti onaIIy

Elcuﬁs %nﬁtgg dnggy og%m &a%%ﬁg?ﬂly@gﬁﬁﬁs gie'}‘g(ﬂ’u r?wordmg to claim 1 to

- APfor Q8PS pharfatRtiédl %ﬁﬂoﬁﬂoﬂ%ne or nore R4.

Conmpounds of general fornula (1A), R3 H 1 II I N!n

. 12.) Compounds — or the pharmé.ceutically active salts thereof - according to claim 1 to

10 for preparing a pharmaceutical composition with an antiproliferative activity.

13.) Pharmaceutical preparations, containing as active substance one or more

- compounds of general formula (1) or (1A) according to one of claims 1 to 10 or the

physiologically acceptable salts thereof optionally in conjunction with conventional

‘excipients and/or carriers.

14.)  Use of compounds of general formula (1} or (1A) according to claim 1 to 10 for
preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammatory and autoimmune diseases.

e acitd addition oo



NN/NR HNR2 (RA)v (1A) 25 wherein WO 2007/ 003596
pP2006/ 063736 n is equal to O or 1, an |
é%ﬁzg&ﬁgégF - 5, and 5y is qu%{ﬁ to 0 to 6, anddficﬁpé]épaoo6/063736
remai ni ng groups are as hereinbefore defined. 7.)
Compounds according to claim®6, wherein R3 denotes a
group selected from anong hal ogen and CL4hal oal kyl .
10 8.) Conpounds according to claim?7, wherein R3
denotes CF3. 9.) Conpounds according to claim6 - 8,
wherein Rz denotes C6_ioaryl or 5-12- nenbered
1E) S P eSO 1Ptk SR LU SRR St el Bt or 1)
steoxirgstoriimyl to 10pind ankhtyone HtHes titbsthielotyt@oeic activexubstance,

R4, 11,) Conpaounds - or the pharmaceutically active
@gfﬁegt el @) el d)reptiogaldy w the formypf "h‘t‘)%gf‘@m% thegcemates,

k o | Y
 PRERORE, B L POALE aR Bro s herSBERRY B nc e

plarohailegitallyaccd@atiioacid nddiion sedtsahgbett maceut i cal
conposition with an-antiproliferative activity. 13.)
Phar maceuti cal preparations, containing as active
subst ance one or nore 25 conpounds of general fornula
(1) or (1A) according to one of clains Ito 10 or the
physi ol ogi cally acceptable salts thereof optionally in
conjunction with conventional excipients and/or
carriers. 14.) Use of conmpounds of general fornmula (1)
or (1A) according to claiml1 to 10 for 30 preparing a
phar maceuti cal conposition for the treatnent and/or
prevention of cancer, infections, inflammuatory and
aut oi mune di seases. | WD 2007/ 003596 103

_PCT/.EP2006/063736...15.) Pharmaceutical preparation . ... . . .

conprising a conpound of general formula (1) or (1A
according to claiml to 10 and at |east one other
cytostatic or cytotoxic active substance,



different fromfornula (1) or (1A), optionally in the

WS oboskdpe tautomers, the raggpates, S the PCT/EP2006/063736

enanti1 oners, the diastereonmers and the m xtures

t hereof, and optionally the pharmacol ogically
acceptable acid addition salts thereof WO 2007/ 003596
104 PCT/ EP2006/ 063736 SEQUENCE LI STING 5 <110>

Boehri nger Ingel heimlnternational GrbH 10 <120>

2, 4-Di am no- Pyrim di nes as Aurora_|lnhibitors 15 <130>
Case 12-0239 <160> 3 20”2 FJSE pAFEHEI n version 3.1

25 30 <210> 1 <211> 13 <212> PRT 35 <213>
Artificial sequence 40 <220> <223> Synthetic Peptide

5 <400> 1 45 Gu Pro Leu Gu Arg Arg Leu Ser Leu Val Pro
Asp Ser 1 5 10 50 <210> 2 55 <211> 13 '.. WO
2007 08339 6nddd5 TREThERP 0064:06873G1 ei?> PRT <213>
Artificial sequence

10
<120> 2,4-Diamino-Pyrimidines as Aurora Inhibitors -

15 . <130> Case 12-0239
<l60> 3

20 :

‘ <170> PatentIn vefsion 3.1
25m
30 <210> 1

D <211> 13

<212> PRT
35
<213> Artificial sequence
40 <220>
<223> Synthetic Peptide
<400> 1
45 i .
Glu Pro Leu Glu Arg Arg Leu Ser Leu Val Pro Asp Ser
1 .5 10 '
50
<210> 2
55 <211> 13




5 <220> <223> Synthetic Peptide 10 <400> 2 G u Pro

_ Arg Leu Ser Leu Val _.Pro Lys Met 1 5
Tl 50 571,508 Foh pdoanr® SL° b7s, T Crctleraoosiossie

Artificial sequence 30 <220> <223> Synthetic peptide
35 <400> 3 Leu Arg Arg Trp Ser Leu Gy Leu Arg Arg Trp
Ser Leu Ay Leu Arg 15 10 15 40 . Arg Trp Ser Leu
Gy Leu Arg Arg Trp Ser Leu Ay 20 25

<212> PRT

<213> Artificial sequence

5
<220>
<223> Synthetic Peptide
10
- <400> 2
Glu Pro Leu Glu Arg Arg Leu Ser Leu Val Pro Lys Met
-1 5 10
15 . .
20 <210> 3
<211> 28
e <212>WTPRTWWWH.mm,mmwwmmmmmmwmmmmwwmw_wmmmmwmmwmmwmwmwwmmm”Wmmmwwwmmmmmmwmmawwm
25
<213> Artificial sequence
30
<220>
<223> Synthetic peptide
35 <400> 3
Leu Arg Arg Trp Ser Leu Gly Leu Arg Arg Trp Ser Leu Gly Leu Arg
1 5 10 i5 '
40

Arg Trp Ser Leu Gly Leu Arg Arg Trp Ser Leu Gly
: 20 25 :




