10

15

20

25

WO 2007/003596 1 PCT/EP2006/063736 91241pct
WOADANHFYG-pyrimidines used as Aurord inhibitors The present imggmiQoss/063736
relates to new 2,4-diamino-pyrimidines of general formula (1) R3 N(r)R1
Nv/N HN~R2 (1) wherein the groups R' to R3 have the meanings given in
the claims and specification, the isomers thereof, processes for preparing
these pyrimidines and their use as pharmaceutical compositions. 10
Background to the invention Tumour cells wholly or partly elude regulation
94Adleshtrol by the body and are characterised by uncontrolled growth.
This is due on theyqyg AaRsl §9:1heidessl GRNIOA RrRLa s shithras for
example RDb, p16, p21 and p53 and also to the activation of so-called
accelerators of the cell cycle, the cyclin-dependent kinases. 15 Studies in
m@ﬁfés@ﬁg iSRS S Walhtes S B OSAeE RALARKTESPRIBE o YOS muta (1)
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
CDKl/cyclin B kirjase (Nurse, 1990). This kinase, which is also known as

"mitosis promeftin or™IPF), 20 phosphorylates and regulates a
plurality of prgteins, such as e.g. nuclear lamina, kinesin- like motor
proteins, con Nand Golgi Matrix Proteins, which play an important

partin the breakfown of the nuclear coat, in centrosome separation, the
structure of theHtotie spir@lz apparatus, chromosome condensation and
breakdown of the Golgi apparatus (Nigg, 2001). The treatment of human

Wﬁi@k‘ﬁﬁ@'ﬁd@i-ﬁm fihibidns.e8 %@%&Qﬂﬁéﬁﬁ@ﬂ B AR B Secification, the

butyrolactone, leads to an arrest in the _phase and subsequent .
isppR derqighrecates faguey2npe thesrrotansénssped thrpwseo ebaeaceutical

dgnaqu)igmgo the cyclin-dependent kinases the so-called polo-like
serine/threonine kinases (PLK-l, PLK-2, PLK-3 and PLK-4) play an
important role in the regulation of the

Background to the invention

Tumour cells wholly or partly elude regulation and control by the body and are
characterised by uncontrolled growth. This is due on the one hand to the loss of control
proteins such as for example Rb, p16, p21 and p53 and 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 CDK 1/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 Golgi apparatus (Nigg,
2001). The treatment of human tumour cells with inhibitors against CDK 1/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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eukaryotic cell cycle. PLK-I in particular has been found to play a central

WRPHH I regulation of the mitosis phase. PLK-1 is responsiblBIGENRE06/063736
maturation of the centrosomes, for the activation of phosphatase

Cdc25C, as well as for the activation of the Anaphase Promoting

Complex (Glover et al., 1998, Qian et al., 2001). The injection of PLK-1
antibodies leads to a G2 arrest in untransformed cells, whereas tumour

cells arrest during the mitosis phase (Lane and Nigg, 1996). 10 Moreover,

an arrest in the G2/M phase may also be initiated by inhibition of specific

Imuﬂdﬂticprme}m&yﬁdnsdnepaﬂédlklde&iﬂs thuclo-asifed exbvijite feojhdMiayeret kinases
1999) rot |sm or desta |I| ents

AN ESRELE LRSI G T e

eﬂ&@htﬁ&éﬁh@&erl?ﬁﬁ%hmpmﬁm Bay bﬁ'ﬂ:xiénubdl‘&ghl@a tzaﬂtﬁiJS()le in the

f cell dIVISI e include chi e condensatj
R SR R SR TR e e g
c@ntmtaﬂmss,, ﬁhetlaiigmtmenbmbﬂﬁmﬁkapﬂsaﬂxlcﬂa@, andetlyioiinaBisactivation of the
B R A el IR AR e con o
}lmﬂjﬂoatamoﬁeandad:s té\aGPaakios Se sunfrih ef Sevasacc Bty péh adsas extsdin cells arrest

aen(ghh gltls e azﬁ and D({g? %ghil%) éyelanogaster, whereas yeasts

contain ont y a S gle Aurora gene known by the name IPLI (in S
cerevisiae), or ARKI (in S. pombe). All the Aurora proteins share a similar

verall structure Wh| h es a vari N -termin II conse rved
e R RS LG e R B o O b8 moton
miottiasittheftheill sé fusrsoasstivh dﬂrﬁ%@sanfg}@,gﬂ r(c)rla)fanwytlex}ﬂ%ﬁ) or by
different lular loc on. WhICh IS nked t ecialised funct|
D B e R R e
mma)(ﬁmﬁaactémmm@m on spindle microtubuli close to the

poles. Accordingly - as confrnned by RNA interference experiments -

Aurora A is essential for entry into mitosis, as WO 2007/003596 3
PeN&EP2006/6683 188heentrosofmeilmatgatmvaridusgparatisns capelbt taiseon.

B R B D e AT A e
appedisits Baoesponsiis fomthe cbrebractaridthemeirpiasisipltinand
gﬂgkﬁggs(i"se (Meraldi et al,, 2004; Carmena and Earnshaw, 2003; Andrews et al., 2003).
Three members of the family have been described in mammals — Aurora A, B and C.
Aurora kinases of the A- and B-type also exist in Caenorhabditis elegans and Drosophila
melanogaster, whereas yeasts contain only a single Aurora gene which is known by the
name IPL1 (in S cerevisiae), or ARKI1 (in S. pombe). All the Aurora proteins share a
similar overall structure which comprises a variable N-terminus, a well conserved central
kinase domain and a short C-terminal part. In spite of the similarity of their sequences the
kinases of the Aurora family exhibit different subcellular localisation which 1s 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 mnterference experiments - Aurora A is essential for entry into mitosis, as
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on spindle microtubuli close to the pole (Hirota et al., 2003; Bayliss et al.,
WE8T #3é18 and 5 Malley, 2004; Kuferet al., 2002; Satinover ef af/LF2006/063736
2004). Aurora B associates in the early prophase with condensing
chromosomes, locates in the metaphase on centromeres, re-locates
thereafter in the central zone of the central spindle and then finally
becomes concentrated at the moment of cytokinesis on the so-called 10
o '{%B”sh“@” R ralagd S‘rarlt%ﬁow' n‘%?{éﬁeg?{aec%'%gﬁ%’&%?éh% lost. There are
aughter cells. These “characteristic spatial changes during mitosis justify
vaefarsiagitadurtra/Bras asosoct esle g8 sd bk pagse e phospteiiastnhibitor-
I hree other."chromoseom ssenger’ protejns are, known whjch
TR SOl Bt AR T PR AT B AR A B and space
oprgteidiy; surditibhwnddrereathe (abd{Brstetalk)]. 2003 ; Caryhienet ahd2003; Eyers and
S , 15 i et al., 2004).. AR important point of contact
%%é%%h%%%étaanhg%@@ég r%lpqg%rsetp)arlo’v%ﬂggaby the C-terminus of
INCENP, the so-called "IN-box". The "IN-box" is the most highly

Agisened redion o NCENP, ILbinds and activates AMOI.B 200 Bouves in the
p‘f\osp oryPatede by% s Kinase ams ét al., 8616], Bis op and™”’
nSeipirreohece 2002 ajtral etaits 2608 i8akhahaetaltya2 @08¢ bitthd aattal spindie

2003). urpraCist C terised member of the Aurgra
e e R i M o catica
Hassenger contitaihoditho ngtrafierdatinedi Bgiiothbstthehihh elstighjsrasdion hese
vels, Auror is le to take. r-some functionsfr
B R A O T R R eRnE DR R p-called
"chilsnzohe R5ssoperiliveteby Mdaagptossiothef MlworacSo(Segaisetrager” proteins
2004: i I, 4), 0 tes hist [
LR o B RORRRAbE TR T2 8 RS Blomere
whtoimoservisiscnddrsanion (Hrelesfisctiol tHOSuchuimeniyand Earashar,22003;
enstaps obthecall cygle. This is Goni the fact that hi H3 Shmlex ;
S e e R A U R AL BB ol
miovidtshzols Cysgmiipieoh BlSyEbtlsrshat@iod b’ . Nidwr Thé-box" is the most

B o e e R s s pgsphorylaed
oA it einrdeplerdanss at b s 280 b drilomernid Skinemechen2 8gioksiing thel., 2000;
%6@{&{%9%9{?@2561%%%9&"aq‘rojg@ﬁ)(‘:omplex (Hirota T. et al., Manuscript in

reparation). 5 One function’of Aurora B, which is made obvious by the
inhibition of Aurora B, is in the

Aurora C is the least characterised member of the Aurora family. Aurora C also binds to
INCENP and behaves as a "chromosomal passenger” protein, although after Aurora B it
has the highest expression levels. Aurora C is presumably able to take over some functions
from Aurora B, as for example the polynuclear phenotype Aurora B—depleted cells can be
normalised by the expression of Aurora C (Sasai et al., 2004; Li et al., 2004).

Aurora B phosphorylates histone H3 at Ser1(0 and Ser28. Although this phosphorylation
coincides with the moment of chromosome condensation, the effect of this event is only
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 1.ys9

triple methylation on heterochromatin near the centromere. Histone H3 thus modified
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ombini f different proteins on the kinetochore during the metaphase
“P(%E%%&é}gggt al., 2003; Hauf et al., 200§; Murata-Hori and Wand}, (%3?06’063736

Vigneron et al., 2004). Aurora B plays a central role in a signal pathway
which detects and corrects syntelic (defective, because they are starting
from only one spindle pole) kinetochore attachments of 10 microtubules

(Andrews et al., 2003; Carmena and Earnshaw, 2003; Meraldi et al.,

pfQdls Hhdbiadiae alaliaehmeRtis PREGRESIRY) SHPHR AT A dBess to centromeric

chromosome segregatign. The Aurora B-mediated phosphorylation of the
kinfépohamse & BepolynHit askr oAl prcsereertisctn cetmemEdhatismet al.,

MERIRSIBHR8P4arhRAyrora B also phosphorylates proteins which are
important for forming the replication form and cytokinesis, such as e.g.
MgcRacGAP, the light regulatory chain of myosin Il, vimentin, desmin,

AEARLGhal il acidic arHeilasWRLas EHRGBIRS MIELRANS. is in the
MKLP2, of which MKLP2 is presumably responsible for completing the

ceramarerop ! giEfoumicrisoman pee sirjeshpio thirngolprastapbased itchiield et al,,
Jgnetechoresitodhe centralbady 2 (G 99869-@&1%&1\2?&9&)511'{‘ %@%t%ftuurora B

L

the various functions of Aurora B in the cell cyclé, it is was surprisin

i arsBirisiting Asigial Bl A Sthide Astgss andeeneds simistic sdedegtive,

HAhERERREy GROLRHAO R AL DR FBCUBIRUE RO SYiRtIBESS AiRHbRIA of
2003). As'a result of the 25 accumulation of syntelic '
fﬁi%%ﬁéﬁlﬂ%ﬁﬁiﬁ@ﬁ&ﬁﬁéla@@ﬁh{éﬁ@m@%uR?%h%‘?ﬁéébﬁﬁélw 2004). If

tﬁ%ﬁ%@&}%ﬁ}ﬁéﬁi\{@ ﬁ&'%@ﬂfé@ﬂ@d?@ﬂ&%&éﬁl%l‘%%ﬁ?ﬂﬁﬂﬁ@rﬁ@ _ iStion. The
Even the simultaneous inhibition of Aurora A cannot influence this

hvrsBpecdaeh rivgrhapbrtiosoth snivirikndracharspre dbiridastjinked to
#ndications Rtk RcRoRNcRENVEIp@HAurora A (e.g. transformation of

murine fibroblasts after overexpression), whereas for Aurora B such WO
2007/003596 5 PCT/EP2006/063736 indications were only indirectly

RIBSENB @ﬁ%’gﬁ&t 9% Bissbalf ehalh A298isatayamaoshals th89lication
Wi

This changed with the finding that overexpression of Aurora B in .
Apshiitkanseie seenSana tEtRadhékoimliadh seraitanpehptepfanyosin 1L,

AHESHniNEESRSC 8 HEPINGIH MERil H7e Aatk IBMASHENE PR 44 ThOWiSesins MKLP1
Corresponding tumours exhibited chromosomal instability and increased

HHOHRITF 08w Diph DR hER aisFH EP bt TSP ottbl: T eempleiimg the transfer of

gRAIPINDS IAPEEABEEP! %}Hfa@o&ﬁbﬂr&@%&m@wm&asg@ré’%rm@ie&ﬁraz body
are generally known as inhibitors of kinases. Thus, for example,
aheget al., 2004).

In view of the various functions of Aurora B in the cell cycle, it is was surprising to find
that inhibiting Aurora B in tumour cells does not cause mitotic arrest but rather
continuation of the cell cycle without cytokinesis (Hauf et al., 2003). As a result of the
accumulation of syntelic microtubule-kinetochore attachments and therefore faulty
chromosome 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



umnidi with a non-aromatic group in the 4-position as active
w@%‘mﬁ s with anti- cancer effects are described in Internatio AT JakeNe/06373¢
applications WO 02/096888 and WO 03/032997. The aim of the
disclosure is to indicate new active substances which can be used for the
prevention and/or treatment of diseases characterised by excessive or
abnormal cell proliferation. 5a In a first aspect, there is provided

inGeMBAYRAF B DRI IR L (A ke L %\;‘Oﬁ“s\ég&%jeéy%f 9998: Katayama

wherein R' denotes a group, substituted by pflona oné or

et Rhor??9), Thiechsages witinEIdme tyt letkst press B8 of Amidedl in embryonic
nahRterQeysialivk B2 é}%?&;?ﬁaaxgﬁg%agl%?%iﬁ%bﬂt%$d' bgreoans%sotixe incidence,

_more R4, selected from among C. o-cycloa W‘P
sizg. gnfhBYYRSETRRPHRE Fomyitallpirrepainsting triobrs 2uiibintibchrbmosomal

indigi ' - on drogen n

B B e S Ao e
ungamio e dindertapce eb/Ruade fotesiag oumese nesisfrom among RE, Rb

and R' substituted by one or more identical or different R' and/or Rb; R5

denotes a group selected from among -C(O)R’, -C(O)NRR", -S(0O)2R",
PyRistoy2Re2aa RICTO)R InhRIE (OB Rt dTINGR O SRR substituted

R3S, d.i ther from.among Cl_6alkyl :

P L (1E BAieh FOMmAT Bponalt Yo an
capogTidpstsceredinudbed iy intmafiondiqraidnhapotveyicloa @il 02/096888 and WO

oFoidonembered heterocycloalkylalkyl, 5-12-membered heteroaryl and 6-
25 18-membered heteroarylalkyl; 5b

The aim of the disclosure is to ndicate new active substances which can be used for

the prevention and/or treatment of diseases characterised by excessive or abnormal cell

proliferation.
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-N(Rd)C(O)OR', -N(R9)C(O)NR'R1, and -N(R&
- kﬁﬁé@%%%

each Rb is a suitable group and each selected independently of one
another from among =0, -OR, Ci.3haloalkyloxy, -OCF3, =S, -SR", =NR,
=NOR’, -NRR", halogen, -CF3, -CN‘?E’iNC, -OCN, -SCN, -NO2, -S(O)R",
-S(0)2R, -S(0)20R, -S(O)NRR, -S(0)2NRR, -OS(O)R', -OS(0)2R,
-OS(0)20R, -OS(0)2NR'R", -C(O)R, -C(O)OR’, -C(O)NRR, -CN(R)NRR,
-CN(OH)R’, -CN(OH)NR'tt, -OC(0)R, -OC(O)OR, -OC(O)NRR,
-OCN(R')NRR, -N(R)C(O)R", -N(R5)C(S)R, -N(R)S(0)2R, -N(R")C(0)OR,
-N(R)C(O)NRR, -[N(R)C(0)]2R, -N[C(0)]2R, -N[C(0)320RC, :
-[NéR)C(O)lZOR' and -N(R5)CN(R5)NR R, each R independently of one
e Ry AFGye ATaY ded Fotp Sipde nhnsretm &muwa by one or more
idegfical or different Rd and/or R™ selected from among Cl-6alky1, C3_io-
cycloalkyC4 _11-cycloalkylalkyl, Cr,toaryl, C2.i6arylalkyl, 2-6-membered
:rfgg?k%\ <8- membered heterocycloalkyl, 4-14-membered
leterogycloalkylalkyl, 5-12-membered heteroaryl and 6-18-membered
Brylalkyl, each Rd independently of one another is hydrogen or a
group optionally substituted by one or more identical or different Re
abier R selw d from among C1.6alkyl, C3.g-cycloalkyl,
C4_n-&cloal Ikyl, C6-ioaryl, C7.i6arylalkyl, 2-6-membered heteroalkyl,
-8-membered heterocycloalkyl, 4-14-membered heterocycloalkylalkyl,

B Membered heteroaryl and 6- 18-membered heteroarylalkyl; each R

BS desiitaiqgigy subntterd byatéaird sitepangentbrobenmANRNeLEeRE from
among =0, -O 'Q%F.shgmﬁug%, -OCF3, =S, -SRf, =NRf, =NOR/,

SRPPERE AR kedand A-fgpberst RetesRsKEloRiiNg; -S(O)RY, -S(0)2R,
-S(0)20R", -S(O)NRRYf, -S(0)2NR1R’, -OS(0)R’, -OS(0)2Rf, -OS(0)20Rf
-©S(0)2NR'R’, -C(O)R’, -C(O)OR!, -C(Q)NR1IRf, -CN(Rg)NR'R!,

Re gf&‘théﬁﬂﬁfﬁﬁé&%ﬁ%ﬁébﬁemwme i from among Cie

MWQ)WWK%)&@%MB@G&%%M@Q%@?%Id 5.12-membered
)CN(R)NRR, each Rf

ttently of one another is hydrogen or a group optionally substituted
by one or more identical or different Rg selected from among Cf-6allcyl,

) .8-cycloalkyl, C44 | Sc,_cyclo alkyl, C6_ioatyl, C7-I6arylalkyl, 2-6-mentb
Bep e BHRAD

S5 BFEE IR RS ATOZ R4 DR BerEd HAXS G oisliy,
@kl Ga R ERR-beikisRg| ancGydibmemeyeshietoroaialn

" R* denotes a group selected from among R®, R® and R® substituted by one or more

identical or different R® and/or R®:

R’ denotes a group selected from among -C(OR’, -C{O)NRR®, -S(O)R®, -N(RHS(O)R®,
“NRHIC(OR',-NRHC(0)OR?, and -N(RHC(OGINRR:

each R is selected independently of one another from among C,.¢alkyl, Cy.jo-cycioalkyl,
Ceas-cycloalkyialkyl, Cs1oaryl, Coyearylalkyl, 2-6-membered heteroalkyl, 3-8-membered
heterocycloalkyl, 4-14-membered heterocycioalicyialkyl, 5-12-membered heteroaryl and 6-

- 18-membered heteroaryialkyl;




each R9 independently of one another is hydrogen, Ci.6alkyl,
C3-s-cycloalkyl, C4-1t cycloalkylalkyl, C6-toaryl, C7-16arylalkyl,
2-6-membered heteroalkyl, 3-8-membgged heterocycloalkyl,
4-14-membered heterocycloalkyl, 5-12-membered heteroaryl and 6-19-
membered heteroarylalkyl, optionally in the form of the tautomers, the
racemates, the enantiomers, the diastereomers and the mixtures thereof,

ptlonall ically acceptable acid addition salts thereof. In a
%%co%d aspe%ﬁgglfg g\%@gbsé%ﬁﬁ%dﬂ EP5T %ﬁﬁ?ﬁﬂ%’(ﬁ)ﬁ%mc’ﬂg
=i=0 NORS . RéiddityloRy(ROTF (14, VERTEHNR s qOR I0ROR L, kiR ISCF,, -CN,

0 d.th
herel (é)%ﬂ%reg Eﬂngﬁfr?%#g a%Méé@;g%s: m ok sare as BRR,
@é@)mf?}ﬁhﬂmsgﬂ%e@lfs-m(e?ﬁmmff?ég;ﬁbo@myse@@}mcw

a 10 aspec ere IS provi
e S B o e G R e Bl eGtOINR R,
ADOMEH Wam@ifmmmaﬁ@lﬁcajsmmpmbs‘(mstwmm )C(O)OR°

O A R s

W}@Nﬁiﬁiﬂlﬁ”ﬁ) or (I1A) as defined above or the phyS|oIog|caIIy

acceptable salts thereof optionally in conjunction with conventional

excipients and/or carriers. In a sixth aspect, there is provided the use of

mﬁﬁ Bémmm@laﬂeraﬂ éﬂmdat{&)wh@d%mc&@fm%?uﬁlagﬁaﬁmpé@?ﬁt@&d by one
armaceutical co, Q dreatment and/or preventlon 0

can(?e‘?1 mr-%1 %nsﬁlﬁﬁpﬁr#at gh ?ﬁ%ﬁﬁ SEH L3100

smedﬂvh@e@tpwmﬁlmmazﬁa@a@mwmmeﬁﬁ?%? k;)eteroa]kyi 3-8
comaprisi com eneral .10 as defined apove
e b aVe Qi biaieh Schfpebered

ﬁ&jmdmmhalhd L) i@}ﬂ(@n};@@dlhﬁﬁywﬁh&.{,@rm of the tautomers, the
racemates, the enantiomers, the diastereomers and the mixtures thereof,

and optionally the pharmacologically acceptable acid addition salts
thsiR iiietwiteidnibsof ptpmotibeistvelttgen or 2 group optionally substituted by one

or more identical or different R® and/or R selected from among C,.saliyl, Ca.g-cycloalkyl,
Cagr-cycioalkvlalkyl, Cq.jparvl, Cv.léa‘rylgikyi, 2-6-membered heteroalkyl, 3-8-membered
heterocycloalkyl, 4-14-membered heterocycioalkylalkyl, 5-12-membered heteroary! and 6-
18-membered heteroaryialkyi;

-each R® is a suitable group and each selected independently of one another from among
=0, -OR’, C; shaloalkyloxy, -OCFs, =5, -SR’, =NR’, =NOR’, .NR'R, haiogen, -CFs, -CN,
-NC, -OCN, -8CN, -NOy, -S(O)R’, -8(O):R’, -S(0)0R’, -S(O)NRR, -S(O)NRR,
-OS(O)R’, -OS(O)R’, -08(0),0R’, -OS(0)NRR’, -C(O)R’, -C(O)OR’, -C(ONRR’,
-CNR¥NRR', -CN(OHIR’, -C(NOH)NR'R', -OC(O)R’, -OC(0)OR', -OC(O)NRR',
-OCNRENRR', -NREC(O)R', -NREC(S)R', -N(RES(O)R’, -NRHC(O)OR’,
“NEREC(O)NR'R', and -NREHCNERINRRE

each R’ independently of one another is hydrogen or a group opticnally substituted by one
or more identical or different R selected from among C;salkyl, Cs.g-cycloalkyl, Ca.yj-




It has now been found that, sm-pnsmgly, compounds of general formula
(1), wherein the groups R', R2 and R3 are defined as hereinafter, act as
inhibitors of specific cell cycle kimrgses. 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’' es and characterised by
excessive or anomalous cell proliferation. The present invention relates to

cycinmigyialdd, (Egeania Gopamylally)], RESHMmReNN Wbm@mw

P T/EP2 063736 R1
e S SRR R LA pgoced heroRty nd -
lsaﬁmwmmmm membered heterocycloalkyl R2 denotes a
group, optionally substituted by one or more R4, selected from among

C1_6. 5 alkyl, C3.10-cycloalkyl, 3-8-membered heterocycloalkyl,
caﬂﬁRf&migpmﬂdxﬁ}ft Birossnbotket ihetedoapdn R3, deheles a.graiiseliek ded,-

e e 1l P AEEEPS SR TR o oo

hmmmmnwpmmmwmmm@mn@n anth Reeaitasiiuiedsoyonend 6-18-

mor entica |fferent enotes a suitable gro

S el 5 ?{«%e forist %3%% sk,

de endent of one othe mo 6a yI C3 lo- cycloalkyl
crl;(ﬁl t%%gfm oaryf, %%‘6’%%’% -6-membered

T P e IGiacycionlion es bered
heterosé/cloalﬁylallgyl 5-12- rrrll%é%mberedéheteroarr]ﬁ r’g%rs'l 20 1 8-membered
heteroarylalkyl; each Rb is a suitable group and in each case selected

dependently of one another from among =0, -OR, Cl-3haloalkyloxy,

OCFﬁzs SR, =NR, =NOR, -NRR, halogen, -CF3, -CN, -NC, -OCN,
§¢O)R -S(0)2R, -S(0)20R, -S(O)NRR,

'Fia

(1A)

wherein

nis equal to G or 1, and misequalto 1 — 5, and y is equal to ¢ to 6, and the remaining groups are

as hereinbefore defined.

in a third aspect, there is provided compounds — or the pharmaceutically active salts thereof — as

defined above for use as pharmaceutical compositions.

in a fourth aspect, there is provided compounds ~ or the pharmaceutically active salts thereof — as

defined above for preparing a pharmaceutical composition with an antiproliferative activity.

In e fifth aspect, there is provided pharmaceutical preparations, containing as active substance one or
more compounds of general formula (1) or (1A) as defined above or the physiologically acceptable

salts thereof optionally in conjunction with conventional excipients and/or carriers.

In a sixth aspect, there is provided the use of compounds of general formula (1) or {1A) as defined
above for preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammatory and autoimmune diseases.



25 -S(0)2NRR, -OS(0O)R, -OS(0)2R, -OS(0)20R, -OS(0)2NRR, -C(O)R,
-C(0)OR, -C(O)NRR, -CN(R)NRR, -CN(OH)R, -CN(OH)NRR, -OS(O)R,
-OC(O)OR, -OC(O)NRR, -OCN(R)NRR, -N(R)C(O)R, -N(R)C(S)R,
-N(R)S(0)2R, N(Rr)C(O)OR, -N(RE(O)NRR, -[N(R)C(O)]2R, -N[C(0)]2R,
-N[C(0)]20R, -[N(W)C(0)]20Rc and -N(R)CN(R)NRR; 30 WO
2007/003596 7 PCT/EP2006/063736 each R independently of one
another is hydrogen or a group optionally substituted by one or more
identical or different Rd and/or Re selected from among CI-6-alkyl, C3-10
n 2 EyETamRyrco ST Jéwwmmw@@wwcemﬁmmﬂﬁﬂs s
formhﬁtﬁl akyh 3rSadmemnberad.heter memi
egg n}/lélogllix ggyl 5-12- megrrtgbg‘r%{:j21 g%:?{érrégg t§§d0 lvéo gom aﬁtwe 3ubsw‘m
eroaryfalky R Ry thSpieREntr, bt 51%%%&%@%@%?@39@?\ mcemates, the
enangpows-optiofiatlyrsubstitatediby onewes ek irentcapgifferenbRemacologically
accepsliol R sglected frgm.gmong Cl_6alkyl, C3.8-cycloalkyl,
C4_11-cycloalkylalkyl, C6_1oaryl, C716arylalkyl, 2-6-membered
~heteroalkyl, 3-8-membered to heterocycloalkyl, 4-14-membered
Bemﬁwmﬁﬂﬁﬁﬁﬂgﬁvbﬁﬁ&ﬁmbered heteroaryl and 6- 18-membered

heterpar ch Re is.a suitable group and each selected
I Mﬁ'ﬂazfp%?%f H%%”%&h i gm&bbm@mﬁﬂymmpm the
groupﬂé FR’ =& @%dﬁ“ﬂﬁe&ﬂ@&&zﬂmlﬁ% E%? cMdecle

SCN -NO2, -S(O)R S(O)2Rf S(O)ZORf 5(0)
%g éﬂ‘@@&g) RO Yk fRREXaGID) By the
mﬁ@%ﬁ@%@ ENRENR
S A

char C(O Rf Occéf Q)OR1, OC(O)NRlRl O Rg)NRf
RoYS ﬁOM(Rg)C(O)NRfRf and
-N(Rg)CN(Rf)NRfRf 20 each Rf mdependently of one another is hydrogen
rou tlon lly substituted by one or more identical or different RI
P§8¥8§(’1{é‘a" ??%Fﬁ B CBERAANES08 gsngpakprmode (1) eyeloalkylalkyl,
C6_loaryl, Cik216arylalkyl, 2-6- membered heteroalkyl, 3-8-membered
heterocycloa! yl, 44834-membered heterocycloalkylalkyl, 5-12-membered

ciﬁeﬁen

heteroaryl - 28.43-membered heteroarylalkyl; each RI independently
of one angther 13 hydrogen, C1-6alkyl, C3.8-cycloalkyl, C4.11-

NYN

HN\R2

(1)

wherein
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c§/cloalk lalkyl, C6_1loaryl, C7-16arylalkyl, 2-6-membered heteroalkxilﬁ)
W 80 hbEred heterocycloalkyl, 4-14-membered heterocycloall]é'ﬁ,T 2006/063736

5-12-membered heteroaryl and 6-18 30 membered heteroarylalkyl,
optionally in the form of the tautomers, the racemates, the WO
2007/003596 8 PCT/EP2006/063736 enantiomers, the diastereomers

and the mixtures thereof, and optionally the pharmacologically acceptable

Ra(agng%qig%%ﬁﬁ!t%m{t%%d Q(Eaﬂé%go%ggggm%f%%‘? selected from

compounds of ‘general formula (1), wherein denotes a group
agutegtéd-fronraibiband dgemembecadibeiiaaiydlaptiarlother aspect the
invention relates to compounds of general formula (1), wherein R3

denotes -CF3. i0 In another aspect the invention relatgs to compounds of
Riatearitforanola.(Qptwa iz isnieeitded die sreaioasyt & bsaieciadmpeyamong Crs-
ARIECAVL QRIGRAN SUBMGU ARG OLBAIE e, |0 AOIRPS AR mbered
the invention relates’to compounds of general formula (1);wherein R2
heermoted phenyl, optionally substituted by one or more R4. 15 In another
aspect the invention relates to compounds of general formula (1 A), R3 H

“In in5hlll, R 2 (R4)y (1A) whereinnisequaltoOorl,and 20inis
Rigderctosla-giyumetiessed frrintentons ohehiagh faearting-grotfdzake-aglkyl, Cre.
e eineial enistRaNein heiondeiien ©

compounds of general formula’(1 A), whefein R3 denctes a group

selected from among halogen and C14haloalkyl. 25 WO 2007/003596 9

ﬁﬁdg%%gg%%% L8040 ARRIREIABPRS! e iy RAUGASIRIADYRne or more
compoundsof general formullzja (IA), wherein R3
identical or different R® and/or R”,

RS denotes a suitable group selected from among -C(O)R, -C(O)NR'R’, -S(O):R",
NERHS(ORRS, -NERHIC(OIRS, -NRIC(O)OR’, and -NRHC(OINR'R';

each R* is selected independently of one another from among Csalkyl, Cs.o-cycloalkyl,
Cast6-cycloalkylalkyl, Ce.10aryl, Cr.jearylalkyl, 2-6-membered heteroalkyl, 3-8-membered
heterocycloalkyl, 4-14-membered heterocycloalkylalkyl, 5-1 2-membered heteroaryl and 6-
18-membered heteroarylalkyl;

each R® is a suitable group and in each case selected independently of one another from
among =0, -OR’, C;.shaloalkyloxy, -OCF;, =S, -SR°, =NR", =NOR®, -NRR®, halogen,
-CF3, -CN, -NC, -OCN, -SCN, -NOy, -S(O)R®, -S(ORR", -S(0),0R’, -S(O)NRR®,
-S(O):NR°R, -OS(O)R’, -OS(O):R", -OS(0)0R’, -OS(0),NRR’, -C(O)R?, -C(O)OR’,
-C(O)NRRY, -CN(RNRR®, -CN(OH)R®, -CN(OH)NR'R?, -OC(O)R’, -OC(O)OR’,
_OC(O)NRR’, -OCN(RINRR®, -NRHC(O)R®, -NRHC(S)R®, NRHS(O):R",
NRHC(O)OR?, -NRHC(ONRRS, -[NRIC(O)]R, -N[C(O)R?, -N[C(0)]20R’,
NRHC(O),OR® and -N(RHCNRINRR®; '
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3. In another aspect the invention relates to compo
wiSRIRSd . W5
geng'}rg)?%or?nula (2 A), wherein R2 5 d(fnotes C6_loaryl or 5006/063736

5-12-membered heteroaryl, optionally substituted by one or more R4. In
another aspect the invention relates to compounds of general formula (I
A), wherein R2 denotes phenyl, optionally substituted by one or more R4.
10 In another aspect the invention relates to compounds, or the

cRNAMAEEMICRIVI R\ R SalsththasenfdRiagnerabieupuiRichhny Gubdiifefed by one

use as pharmaceutical compositions. In another aspect the invention

OF BIRtEdqerE6Hh b AHER eB FhapHar R asdgticsifF animacagS s Gro-
cEEPRIaN formulaéio-ae iyl ferREERAr0Y, PhAEYACRElicRh AR OBIEARIK Y1, 3-8-

with 15 an anti proliferative activity. In another aspect the invention
dopramiclostitdat prémentsrd Restamrtyakdetivd Supsnamrpered
heeR o INRECoRRRUNMsalipenssaitarpula (1) or (IA) or the

physiologically acceptable salts thereof, optionally in conjunction with
conventional excipients and/or 20 carriers. In another aspect the invention

eASHRES HGha UsRl pheompaiss ofiganerRhfermWath)optidday §abstituted by one
preparing a pharmaceutical compasition for the treatment and/or

opPevErterst eadedrrhtdtiMoTHat Rt e mREn e kviSeagpicloalkyl,
29 lByanatheraspect the-nventian 1eiRies te-phanhacs wicabpepasatiofembered

comprising a, compound of general formula (1) or (I A) and at least one
hsmapw@%c%} “Wﬁfﬂ%é“%aéﬁ\?éo&)’ﬁ%l%}#é’ itrereht-MSmbEHGA G gppry! and 6-
19ptienalyeintker o Qkine tautomers, racemates, enantiomers,

diastereomers and mixtures thereof, and optionally the 30

pharmacologically acceptable acid addition salts thereof. WO

2R 009338000 ReoliERA0QCI0G316d RalipiitiRsd\sofspd Aereis, e among
following de inition% appIyQunles_s stated othefwise. By %Igl%fl _§ub tituent

e HRaftitteReh iRy sRied undatamifd &yt agen, -CFs, -CN,
mN@Tn@@NBaMmtmm;sc?Qbrénmm, glé@bm@psdefoyltm&zl@eﬁgm?gm}i
includes both saturate gro nd_ynsaturated alkenyl apd alkyn

B T e N A O e
-onrRiyrarée! alky{@ByRS vaielo g &t least(One’ dotie ol - Be(akyryR ',
BRI DR BN R RO B, N0

NRHC(O)NR'R', and -N(RECNRHNRR,

each R independently of one another 1s hydrogen or a group optionally substituted by one
or more identical or different R® selected from among C; ¢alkyl, Cyg-cycloalkyl, Cy.yi-
cycloalkylalkyl, Cejparyl, Crjearylalkyl, 2-6-membered heteroalkyl, 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, C;_galkyl, Csg-cycloalkyl, Cq.q;-
cycloalkylalkyl, Ce.iparyl, Cr.earylalkyl, 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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branched, unsaturated alkyl groups which have at least one triple bond.
W&ZPPQ{%%S%M denotes straight-chain ofbranched aliphatic hydrggﬁ%%ﬁ%’%mf;
chains which contain 1 to 3 heteroatoms, while each of the available
carbon and heteroatoms in the heteroalkyl chain may each optionally be
substituted independently of one another and the heteroatoms are
selected independently of one another from the group consisting of O, N,

eﬁaﬂﬁ@mgg 2t st ALk SRR Bri HRELRYIREINAMEIWionally the

imethylaminoethyl, dimethylaminopropyl, diethylaminomethyl,

PHstAYtala EeRtHAcKRgh farRiA agFeRON SEiisSbprsSylaminoethyl, bis-
2-methoxyethylamino, [2-(dimethylamino-ethyl)-ethyl-amino]-methyl, 3-[2-
(dimethylamino-ethyl)-ethyl-amino]-propyl, hydroxymethyl, 2-hydroxyethyl,
113onymyﬁwww@w&tﬁﬁawmep@d@pﬁmﬁwﬁ@m}ﬁ (1), wheremn R’
LivethepshbeRHaleakybiefersiigalkl geupsiwhgigin one or more
hydrogen atoms are replaced by halogen atoms. Haloalkyl includes both
saturated alkyl groups and unsaturated alkenyl and alkynyl groups, such

Iﬁ%ﬂ%ﬁf&@%@@ ffehidvelnldh 2erdedd %cé%g%&’?@ Eifefad fﬁ%@&ﬁii wherein R’
-CF2CH3, -CHFCH3, -CF2CF2CF3, -CF2CH2CH3, -CF=CF2, -CCI=CH2,

degiescHp; . 25 -CJ=CH2, -C=C-CF3i -CHFCH2CH3 and -CHFCH2CF3.
Halogen refers to fluorine, chlorine, bromine and/or iodine atoms. By
cycloalkyl is meant a mono- or polycyclic ring, wherein the ring system

magbken e ac iR InTPRy BUFARGSAR ErrsRmFats @l wsRearbiAmMklfAh oF herein R
&Q{B%Q@?P(}% drWhish(Ba%eRR ARHopAN, Jsasantainsiauieitsneds or more R*.

such as for example cyclopropyl, cyclopropenyl, cyclobutyl, cyclobutenyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, WO 2007/003596 11

RGhIRR2Q9RAGRL ﬁ@%ﬁ?ﬁ@@w’ﬂﬁwﬂ@ﬂ%‘ﬁ’geﬁ@!ﬂ%ﬂula (1),wherein R

norbomenyl, indanyl, adamantyl, spiroheptanyl and spiro[4.2]heptanyl.
GyasalRprIMy OPTEEY SURSHIESE RY ARGIYG BN Wherein a hydrogen atom
bound to a 5 carbon atom is replaced by a cycloalkyl group. Aryl relates
to monocyclic or bicyclic rings with 6 - 12 carbon atoms such as%%gz%

up

Exanagher prest/hear veagRthiAIates 18I cyMRekRASOA srrel (e

wherejn a hydrogen atom bound to a carbon 10 atom is replaced by an

aryl oup.

N
| 2 n
N

R4
HN\RZ (R,
(1A)

wherein
nis equaltoQorl, and

m is equal to 1 -5, and

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

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

denotes a group selected from among halogen and C;shaloalkyl.
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heter | are meant mono- or polycyclic rings which contain, i SE%
“E@l%%gé}%}g?égre carbon atoms, one or m%re heteroatoms, which rPné;” 26106/063736

y
identical or different, such as e.g. nitrogen, sulphur or oxygen atoms.

Examples include furyl, thienyl, pyrrolyl, oxazolyl, 15 thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,

thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl.
IF%AnRe s pLRIaYClit, Heisioarreg ko uRG A INAQY L da0iR0RMhula (1A), wherein R?
benzofuranyl, benzothienyl, benzoxazolyl, benzotﬁlazolyl, benzisoxazolyl,
dsapiggbifiazolyl, benzimidazolyl, indazolyl, isoquinolinyl, quinolinyl,
quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl and benzotriazinyl, 20
indolizinyl, oxazolopyridinyl, imidazopyridinyl, naphthyridinyl, indolinyl, '

I geptemnamgct BrrBveminnielany & GeBwswetn gL %ﬁ%éd%ﬁ?l?la (1&’), wherein R?
denberzaistanydmivanyhyiseheRzraieahyrRieR iR aRREZ 8NIRRYAr more R,
benzoxazolyl, pyridopyridinyl, benzotetrahydrofuranyl,

benzotetrahydrothienyl, purinyl, benzodioxoyl, triazinyl, phenoxazinyl,
RheRaibiagiv: @@H@Wlo@?&%@?@@)ﬁgﬁﬁ%@éﬂgm kofRula (1A), wherein R

imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyf,
HRYEIsAY s SRIandHy SBRHES G SiyInB 6K 280 IPyranyl, coumarinyl,
isocoumarinyl, chromonyl, chromanonyl, pyridinyl-N-oxide,
tetrahydroquinolinyl, dihydroquinolinyl, dihydroquinolinonyl, . )
WiBparers ssRircsoRysnépR REBLIn SARRO I dre S cltrmsfsytically active salts
isaiastolineeyL-RanaRdiaxanyt BNz xesQliRO PRI AIMN -fidRsitions.
pyrimidinyl-N-oxide, 30 pyridazinyl-N-oxide, pyrazinyl-N-oxide,
quinolinyl-N-oxide, indolyl-N-oxide, indolinyl-N- oxide, isoquinolyl-N-oxide,

ArinaainkbNaxide iR RliNd %%ﬁ%oﬁﬁ&?@%ﬂ&%ﬂ%@euﬁcaﬂy active salts
2007/003596 12 PCT/EP2006/063736 oxide, imidazolyl-N-oxide,

tBeseRtonyl avnesabioreas by 1oR (dLdd OERTINR sopbggmaceutical composition with
indolizinyil-axidacindgzolyl-N-oxide, benzothiazolyl-N-oxide,
benzimidazolyl-N-oxide, pyrrolyl-N-oxide, oxadiazolyl-N-oxide,
thiadiazolyl-N-oxide, triazolyl-N-oxide, tetrazolyl- N-oxide,

E?M@P@%&@Yﬁ@iﬂ@ﬁﬁ(ﬁﬂ@l@ﬁ@4@%@%@!&)&5&@%@&%@, containing as active
Heteroarylalkyl encompasses a non-cyclic alkyl group wherein a hydroge

gen
SEORPBERIARCLST M BIRRAEHS O fesRmabiBy i Rtk 8k rBiufie Physiologically
biRIGIR6YS M fefRRSH IOTHbAIRO: D L STSABHGHOR R CONHEMMAIE BRMIents and/or

bicyclic or bridged 10 polycyclic rings or spiro compounds comprising 3 -
$2'¢&bon atoms, which carry heteroatoms, such as nitrogen, oxygen or
sulphur, instead of one or more carbon atoms.

In another aspect the invention relates to the use of compounds of general formula (1) or
(1A) for preparing a pharmaceutical composition for the treatment and/or prevention of

cancer, infections, mflammatory 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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Examples of such heterocylyl groups are tetrahydropyranyl, pyrrolidinyl
W@%?(%?qﬁ)ﬁ‘,sgﬁnidazolidinyl, imidazolinyl, 6?/razolidinyl, pyrazolinyl,?CT/EI}/X){W063736

piperidinyl, piperazinyl, indolinyl, isoindolinyl, morpholinyl,
thiomorpholinyl, homomorpholinyl, homopiperidinyl, 15 homopiperazinyl,
homothiomorpholinyl, thiomorpholinyl-S-oxide, thiomorpholinyl-S,S-
dioxide, tetrahydropyranyl, tetrahydrothienyl,
ﬂ(}@m@ﬁmorpholinyl-ss-dioxide, oxazolidinonyl, dihydropyrazolyl,
ihydropyrrolyl, dihydropyrazinyl, dihydropyridinyl, dihydropyrimidinyl,
Agilgertdrrain. disyiatspyizngeitetiany emthicmjies sivige otherwise.
tetrahydrothienyl-S,S-dioxide, homothiomorpholinyl-S-oxide, 2-oxa-5 20
azabicyclo[2.2.1]heptane, 8-oxa-3-aza-bicyclo[3.2.1]octane,3,8-
Baiaaybsepelsiemsialeansant i Saghacashieieialcd2uiiatpripd, strgght-chain or
pOAAERRRIENRRR Arial BELRG %8&9%{@0ﬁ8§}%@&%%%ﬂ tliaZash
bicyclo[3.2.2]nonane. 25 Heterocycloalkylalkyl relates to a non-cyclic alky!l

sgroapiviirégrerny drogursatered slernvicadcaiboylatomns reliemd guhptituonts
PEIFaeyclon Ma%ﬁﬂ%&ﬂ%?ﬁ?%ﬁ@ﬁ%}ﬁiﬂmﬁ;@ﬂef%@ %ﬁ‘éﬁvé\‘%ﬁ)éﬁhave at least

Infrared spectroscopy Ac acetyl Cat., cat catalyst, cata

0pEGPU8 5961 Fp el EmrodsisgTs 6rEveatt in sy casp Gyl gorfdain or
S RGRAUAISH Bk YAk Bro R ROUING, 00U B bR LC i

chromatography ¢ conceRtration Hunig base N-ethyl-diisopropylamine
cHex cyclohexane i iso CDI ¢arbanyldijmidazale mC

Retaalio ipeise Ayaieiebe e 8f Rivorosh ﬁ)‘iﬂ}?\}i‘ié;@%??é@%ﬁhaﬂﬁﬁw‘ﬁ?&%h contain

106 3 Heferthtitd iay et iy earatograp by I ebivbP &3 heteroatoms in the heteroalkyl
dicyclohexylcarbodiimide MS mass spectror%

etr D}gﬂM dichlﬁromet}%a e
NRAREK AR ABATBALS RS SBRBEAEAIAERSE ?Bffm R& YRAIATS AafRe heteroatoms
HYGIga¢EIa8E I IRAANVTCR chas )P AP theNrdipedndrmpepyodingtP RO, PO,

é),hseg)gnd SO, (e.g. dimethylaminomethyl, dimethylaminoethyl, dimethylaminopropyl,
diethylaminomethyl, diethylaminoethyl, diethylaminopropyl, 2-diisopropylaminoethyl, bis-
2-methoxyethylamino, [2-(dimethylamino-ethyl)-ethyl-amino]-methyl, 3-[2-
(dimethylamino-ethyl)-ethyl-amino}-propyl, hydroxymethyl, 2-hydroxyethyl, 3-
hydroxypropyl, methoxy, ethoxy, propoxy, methoxymethyl, 2-methoxyethyl).

Haloalkyl refers to alkyl groups wherein one or more hydrogen atoms are replaced by
halogen atoms. Haloalkyl includes both saturated alkyl groups and unsaturated alkenyl and
alkynyl groups, such as for example -CF3, -CHF,, -CHF, -CF,CF;3,-CHFCF;, -CHaCFs,
-CF,CHa, -CHFCH;, -CF,CECFs, -CFCH,CHj, -CF=CF,, -CCl=CH,, -CBr=CH,,
-CJ=CH,, -C=C-CF», -CHFCH,CH; and -CHFCH,CF3. '

Halogen refers to fluorine, chlorine, bromine and/or iodine atoms.

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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DMF N,N-dimethylformamide Pr propyl DMA N,N-dimethylacetamide rac
WREHIBMMSO dimethylsulphoxide Rf {Rf) Retention factor EE PCT/EP2006/063736

ethylacetate (ethyl acetate) RP Reversed phase ESI electron spray
ionization RT ambient temperature or retention time (HPLC) Et ethyl t
tertiary h hour THE tetrahydrofuran O-(benzotriazol-I -yl)- hex hexyl TBTU.
N,N,N',N'-tetramethyl uronium tetrafluoroborate HPLC high performance

liguid UV ultraviolet chromatography WO 2007/003596.14 - .
cH e S A e s S mant spiggpeeny!
afollsmriljdstibeptimeipresent invention without restricting its scope. General
5 Unless stated to the contrary, all the reactions are carried out in
commercially obtainable apparatus by methods conventionally used in
Gndoaleal dbdydratdribs. die syensdlayd edoare oiourghit irh paaigticatgndsend to a
and used without further purification. All _the reagents are used directly
C\?vrril?ﬁgu ?%Iﬁrll?iée #gﬁeﬁ] 8%@#&@‘2%‘%@ materials sensitive to air
and/or moisture are stored under argon and corresponding 10 reactions

%ﬂff anpyiatons. “«%%%E%%?c 1|£:er1%arsr 'g}i’ﬂ? ut upd %Ex%%c%}%%%%‘ 4883 as for example
rogen or argony. Chromatograp % or preparative medilim pressure
nHeminatd gepbblyy{MPLC, normal phase) silica gel made 15 by Millipore

G la Sili I-60A,35- C-18 RP-sili | (RP-
AR FISEE ZUGE PR e B Oh el S B R RO carton
atom [@yreplehedopmwgrgp lgyaspcarried 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
Rydtetegcamg are meant mono- or poiyoyclic rings which contain, instead of one or more

carbon atoms, one or more heteroatoms, which may be 1dentical or different, such as e.g.
nitrogen, sulphur or oxygen atoms. Examples include furyl, thienyl, pyrroiyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl. Examples of bicyclic
heteroaryl groups are indolyl, isoindolyl, benzofuranyl, benzothienyl, benzoxazolyl,
benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl,
quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazolinyl and benzotriazinyl,
indolizinyl, oxazolopyridinyl, imidazopyridinyl, naphthyridinyl, indolinyl, isochromanyl,
chromanyl, tetrahydroisochinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridinyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl,
phenoxazinyl, phenothiazinyl, pteridinyl, benzothiazolyl, imidazopyridinyl,
imidazlothiazoly}., dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridinyl-N-oxide, tetrahydroquinolinyl, dihydroquinolinyl,
dihydroquinolinonyl, dihydroisogquinolinonyl, dihvdrocoumarinyl], dihydroisocoumarinyl,
isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl-N-oxide, pyrimidinyl-N-oxide,
pyridazinyl-N-oxide, pyrazinyl-N-oxide, quinolinyl-N-oxide, indolyl-N-oxide, indolinyl-/V-

oxide, isoquinolyl-N-oxide, quinazohnyl-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-
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20 used (name: XTerra Prep. MS C18, 5 M, 30* 100 mm or XTerra Preg).
Wl@léogff%%sgﬁm, 50* 100 mm OBD or Sy%metry C18,5m, 19* 168%@?)2, 06/063736

the analytical HPLC (reaction control) is carried out with columns made

by Agilent (name: Zorbax SB-C8, 5 m, 21.2*50mm). For the chiral high

pressure chromatography (HPLC) columns made by Daicel Chemical 25

Industries, Ltd. are used (name: Chiralpak AD-H or Chiralpak AS or
oS ARHRRIRIN L GIaseL DR 8k fbirace) KR ks, sizesandae,
5 m material .lNuc_féar resonance spectroscopy (NMR) The nuclear .
indeloriant & opederandpeaikdrapde dentethtechihfétbride pprsitilam is-N-oxide,

SIONRN 5 QLS SOINRALS AUE HS A ERR ArR-SXRHC TN MR piRNed 4o gazolyl-

p%%q%pﬁ? or ir’]tt;fe wo%ioo_7/oo3596315 PCT/EP2006/063736 methods.
Nrove & dwricathspifyienspécifiedt inncehanaatioany stghdard igtidimethylsilane

(6= 0.00 ppm). The measurements are obtained using an Avance 400
(400MHz-NMR- spectrometer) or an Avance 500 (500MHz-NMR
Hysexsrortadketenaue by Brarenivsisinlishiprswiried gbyérogen atom bound to
SREGUPSEIRL LN spePHomalk I TElsrion Imes/MS-BSI) for

characterising the Exaniples are générated using an HPLC-MS apparatus

(high performance liquid chromatography with mass detector) made by
zfe@é'x%’&ézc%}a TéTdﬁ&HB%%Pa’?‘téﬁ senstnicied £ thal Adinde.asray Qf‘égaﬁe lor bridged

GI31513 made by Agilent) and a mass detector (1100 LS-MS&D SL;
TGIOREy; gttt jRIre eomnedtdd ¢amprissg dwnitreahorofttses, which carry
h%?é%%&ﬁg,fma%%géﬂsc( 8 LR M &ad8rams B fokeIWmEh atoms.
Waters or Synergi POEAR-RP 80A; 4m, Phenomenex). The .apfaratus.ls
Bpenptesiofrnch Reiwredvivl snmiirEsrtekebaiaton boseadding coysiptiayl,
iﬁﬁd&%ﬁ&ﬁﬁ?@M&%ﬁgxrﬂ%ﬂa&%ﬁaﬁﬂgmﬁeﬁ%ﬁ%i B3NS D%azinyl, indolinyl,

ie

acetonitrile; end of gradient: 5% water and 95% acetonitrile; in each case
igoingdinivicnesrhidiav da qo errbeliaysdwammomieting lobrme o aidiniy
OSSN BRR HRIn A YRR 73, PG APRMAIYS BadE 2y (Bilghd Fhdlinyl-S, -
have not been corrected. . o

dioxide, tetrahydropyranyl, tetrahydrothienyl, homothiomorpholinyl-§,S-dioxide,
oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl, dihydropyridinyl,
dihydropyrimidiny!, dihydrofuryl, dihydropyranyl, tetrahydrothienyl-S-oxide,
tetrahydrothienyl-S, S-dioxide, homothiomorpholinyl-S-oxide, 2-0xa-5-
azabicyclo[2.2.1Theptane, 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[3.2.2Inonane.

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




Where the preparation of the starting compounds is not described, they
vare@amnimrcially available or may be prepared analogously to KIisiEr2006/063736

compounds or processes described 25 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 30 given above. These processes are intended to illustrate the

Bovention withatglmesicicbogyils subject mattec@nd the scoprcefidiaesd

compounds claimed to the content of thesel Examples. WO 2007/003596

6 PCT/EP2QR6/063736 Scheme A CF3 OR3#1,63H ChEnRbbikiz N,

RIAr-NH2|N, R1 N\ NIN 2.) mCPBA ~IN"\ /N N\/N_S"IC "S" HN,Ar F, C1

MABA-S N NagMaidhidk IN F3 CF3 H Cl FYyg~ N,R1 Aﬁ%u% dntdMatddiphy

NVN R7-NHz NN IINItNN 2.) mCPBA H N, H~N-, Ar Ar CI A-2 A-4 5

ﬁ&hgﬂe BIRGReAtdRdn R1 HZN/N, R1 HaNgHLNELNSYN.- MY &iCehRisylamine

cHex cyclohexane 1 180

CDI carbonyldiimidazole mCPBA meta-chloroperbenzoic acid

CSI chlorosulphonyl isocyanate min minutes

DC, TLC | thin layer chromatography Me methyl

DCC dicyclohexylcarbodiimide MS mass spectrometry

DCM dichloromethane NMP N-methylpyrrolidone

DIPEA ;thyi)diisopropyiamine (Hunig NMR nuclear magnetic resonance

ase

DMAP N,N-dimethylaminopyridine Ph phenyl

DMF N, N-dimethylformamide Pr propyl

DMA N,N-dimethylacetamide rac racemic

DMSO dimethylsulphoxide Re(Rf) Retention factor

EE cthylacetate (ethyl acetate) RP Reversed phase

ESI electron spray ionization RT ambient temperature or
retention time (HPLC)

Et ethyl ¢ tertiary

h hour THF tétrahydroﬁlran
O-{benzotriazol-1-yl)-

hex hexyl TBTU N, N, N’ N'-tetramethyl-
uronium tetrafluoroborate

HPLC high performance liquid uv ultraviolet

chromatography
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IR POCI3f R) Ar //iC PhNEt2 /CI HNNH IN~\~IN 10 CIR3 ~Rt R3 H
VED PR ri~-r CI H2N N, R1 N iN N'4iN HN B-3 HN B_4 Ar AfT/EP2006/063736
Optionally, after the formation of the diaminopyrimidine, transformation of

one or more functional groups is also possible. WO 2007/003596 17
PCT/EP2006/063736 Scheme CIR3Ci NVNT ClI HZN FG, H

NDC(O)OBn R1 zR3R3HR1 IICIiFG N,, NN/NHNCI C-1,

faYfa\VYal sy ITa3NaY o
E(0)OBnt4—1Hz; Pdic \/}U}UDII
LDA Lithium dnsopropy amide

The Examples that follow illustrate the present invention without restricting its scope.

General

Unless stated to the contrary, all the reactions are carried out in commercially obtainable
apparatus by methods conventionally used in chemical laboratories.

The solvents used are bought in analytical grade and used without further purification. All
the reagents are used directly without purification in the synthesis.

Starting materials sensitive to air and/or moisture are stored under argon and corresponding

reactions and manipulations using them are 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-60A 35-70 um) 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 C18, 5 uM, 30*%100 mm or XTerra Prep. MS C18, 5 pm,
50*%100 mm OBD or Symmetry C18, 5 um, 19%100mm), the analytical HPL.C (reaction
control} is 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 Chirace]l 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
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) N 03.Rz~H~Ry HR3R3H CIlFEG, \r RLNyN N
“’éﬁ?‘%@%@?owmw C5(/C(0)OBnHI N FG, 1. H21 Pd/C RT ‘zjﬁ?g%ﬁ,’%m °

Hunig Base HUnig-Base Ry-,N~Rz HR3 R'H N FG, H FG, r~r R1 R1 N\
/N NN HN N HN C-3/ C(O)NR'Rz C-6 | / C(O)NRYR" Optionally, after the
formation of the diaminopyrimidine, transformation of one or more 5
functional groups (FG) is possible. This is described in the Examples,

mUNSIR relRVARMWD FO0 TIAPSEEIIS REIEPEAN6KHR1A36 tHeheins Ridne (5=
O OH R3 R3 EtOH or DMA R H Hunig~Base ~q N Hun

- E ig Base \ Cyclo- a
OBRpETRRNARAPINTERPR 91§ Rhiﬁzrt?@:wﬂ%%%wf&%wﬁﬁm-
spectrometer) or an Avance 500 (500MHz-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 um, 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 gradient is
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 1s 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 resiricting its

subject matter and the scope of the compounds claimed to the content of these Examples.
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I"T /\ alkyl ( C(O}OBn H2N (= C(0)OBn D2 D-1R'R' NR3O CRR3 0
VRERORFOORSNN 1. H2, PA/CN H Cyclo- dikyl TBTU, DMF N'/N alRGF&IR3A06/063736
2. Rz, 7RY NN N Hunig-Base HN H HN \\ _C(0)06n TBTU, DMF |
-C(O)NRyRz Hunig-Base WO 2007/003596 19 PCT/EP2006/063736

Scheme E2 OH/ ~ 0O 1.) NaOMe/MeOHH | 1 p O Ny NH 0 HNyNH 2.)

Mel NNH Diglyrne HN s /S B/ CO2H x x NaOH (aq), 12 p //ClI

Scheme A
CF, CFy
k‘*\(c} 1) R1-NH, § SR ArNH,
NYN 2.) mCPBA NYN
F . 07N
" A-3 A-S
l =
— NaSMe, THF
NN :
Y Fo Q
cl 5.
At Fs B
SNPEN 1.) Ar-NH, N\fN R1-NH,
—— !
N\]?N 2.} mCPBA ANS
cl
A-2 A-4
Scheme B
R1 R Ar
HNT Ho BN
= R1
NYN
B-2
. o el
POCIy/
’/kfo PhNEL, (Krc'
HNYNH N 2N
o} Ct R® R1
-
B-1 A cl H,N
HZN (g‘/ 2
e
Y
B-3
HN.
Ar

e
Z2T
7/

2

zZ

N
T ea

HN
~ar

Optionally, after the formation of the diaminopyrimidine, transformation of one or more

functional groups is also possible.



otter AcOH, Br2 NVNH 1. POCI3 _ N\'~N" HN 2. 20% Na2CO3 0\ THF,

WOZ2QOVIDIM / CO2H |/ CO2H | 1. Amid&’coupling | 1. Cross coupfiigif2046/063736
SNAr (H2N-R1) 2. SNAr(H2N-R1) 2. Amide coupling 2. Cross coupling 3.
Cross coupling 3. SNAr (H2N-R1) 3. Amide coupling R3H N, R1 NyN
HN fICONRYRZ WO 2007/003596 20 PCT/EP2006/063736 Preparation
of starting compounds Unless otherwise stated all the starting materials
are bought from commercial suppliers and used directly in the syntheses.
Sehigtices described in the literature are prepared according to the
published methods of synthesig. 5 A-i) 2
4-dichloro-5-trifluoromethyl-pytimidine CF3 CI NN CI A-i 48 g (267 mmol)
5-trifluoromethyluracil is suspenged in 210 mL phosphorus oxychloride.
(POC13) while moisture is ex‘qﬁjded. 47.7 g (320 mmol, 1.2 eq)
diethylaniline is slowly 1o added dropwise to this suspension, such that
the temperature remains between 25C and 30C. After the addition has

ended the mixture is stirred foryanother 5 - 10 min in the water bath and

[ i the moisture is excluded.

v ﬁz sulphuric

o° Kl\r
Mo 2N N /N
HN Cl
C{0)0Bn C-4
1.H,, PUC Oqoyosn
2. 500, Ha
3. Rz\ R

RS

.

N
HiN HN
iy} \©—C(O)NRVRz C-5 OC(O)OBn
H N 1. H,, Pd/C
2. TBTU, Hilnig Base
3

R Rz
Hiinig-Base IS
H

R

R3
H
ST |
NYN Ne N
c-3 @C(O)NR”RZ C-6 \©fc(on\myr-zZ

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.



and the aqueous phase is immediately extracted 3 x with in each case
wWE0Denoeib#Er or t 15 butyl-methyl-ether. TBhe combined ethereal eXdFaetao06/063736

are washed 2 x with 300 mL sulphuric acid-containing ice water (about

0.1 M) and with 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 temperature: 65 - 70C), to obtain 35.3 g (0.163 mol, 61%)

of a colourless liquid which is 20 poured off and stored under argon. DC.:
sRiEzRS8 (cHex:EE = 3:1) WO 2007/003596 21 PCT/EP2006/063736 A-2)

2-chloro-4-methylsulphanyl-5-trifluoromethyl-pyrimidine and A-3)

4- Ch|Q.{ZO -2-methylsulphanyl-5#Fifluoromethyl-pyrimidine, CF3 CF3 RCI N}

N NYJ Cle-2/8n8:6 g (23 phnoh My Base m

2,4-flichloro-5= thyl-pyfimidine is d+sse}veel—rﬂ—49-mL THF, the 5

soldtieri’ts adjusted to -25C .8 g (25.3 mmol &) sodlum

thiomethoxide @ deaosThed e is stirred r% ate25C an

without codfitg stirred overnlg’:ljt%@Pc?ﬁmh it is-dildted with h /E C(O)CBn

dichloromethane and washed 3 xWithd-W HCI. The organic phase is dried B-2

on magnesium sulphate and evaporated down in vacuo. The grude
product is purified by column chromatography (silica gel, !

cyatohexane/di #fane; from 90/10 10 to 8CH20% iASaBOU 20 min).
1.56 §i{(6.8 n otihe produtt/A®and 1. mqol, 28%) of
th'e-pmdtrcrﬂT]Z ar is as colouress arls. | iadq\ltlo Qia)g (4%) of

2, BBBisHethylstfphanyl=5- rlfluoro?ne{ﬁykﬁyhmlg“ iNg may be-iSolated as a

cd]‘ﬁﬂ?l%%‘@ soligh ct A-3 producg@;ﬂ? 15 Rf (6 2CI2 1:1) 0.48
0.40 The structurg@WS@ﬁs carried out By chemr:@&t@aﬁtﬁ# and
subsequent NMR spectroscopy. For %882 and A-3¥re first of alll
dehalogenated separately in THE at 100C, 5 bar H2, Pd/C and Pd(OH)2
in a ratio of 1:1 in each case. Thanks to the different 20 symmetry

characteristics of the products formed it is possible to identify the
regioisomers



clearly. 4-amino-N-methyl-N-phenyl-benzenesulphonamide (educt in
VEXIPITHE3EY6 HZN a 0/ N WO 2007/003596 22 PCT/EP2006/063¥88/EFB06/063736
ml (85.7 mmol, 98%) N-methylaniline is dissolved in 100 mL
dichloromethane and at OC 20 g (85.7 mmol, 95%)
4-nitrobenzolsulphonyl chloride, dissolved in 150 mL dichloromethane, is
added dropwise and the mixture is stirred for another 1.5 h. The organic
hase is washed with saturated, aqueous sodium carbonate solution and
5@?!88’8#5 sodium sulphate. Finally it is filtered through silica gel and once
all the volatile constituents have been eliminated in vacuo 24.6 g of crude
N-methyl-4-nitro-N-phenyl- benzenesﬂp&ponamide are obtained. 14.6 g
(49.9 mmol) of the nitrosulphonic acid amjeNs dissolveehin£00 mL
THF/ 1/1. After additio PdiC (10%6) g Fhixiure i§ stirred for 16
h at 50C Nkreteh)ﬁ!ﬁﬁﬁﬂﬂ@% pfessure. Aﬁer.the.@dditionﬁf’molecular sieve
to blnd“vvater,zth'@efurther additigrr 3t Pd/C ggglmore stirnng wader
hydrogenation conditions (5 bagH?2 pressure, 60C) for(48.9
mmol, 100%) of crude A-4a i€ obtained as a beige solid. This<Crode,+
product is used in the synthesis without any further purification. 15
4-amino-N-phenyl-benzenesulphonamide and 4-amino-N,N-dimethyl-
benzenesulphonamide are prepared analogously (educts in Example 2

%a%@acmf method described is a generalli applicable process for

prepasng Sub, § or unsubstituted amj enesulphonic acid
amigtes, Brom Mg carrespondingrtitiebenzeneslliphonic acid chlorides. 20
Generat-procedyre laid do AU nthe%‘fé of compounds of We B-2 A
correspondingly Rg<Substitu g FZH- ic iorepyyipxgdine B-i (commercially
obtainable or prepared by chlori‘nefgng the cor nding uracil as
described by way of éxarltBk¥ for A-i) is dissolvesh TadgH(or dioxane,
DMA, NMP, acetone) (about 2 - 5 mL pro mmoli, 1-1.6 25 eq Hiinig base

(or triethylamine, potassium carbonate or another suitable base) are
added and the tempirature of the reaction mlxt{re IS adjusted (-78Cfor

very reactive pyrimidines, RT or elevated temperature for rather

unreactive pyrimidings). Then about

1. Amide coupling 1. Cross coupling 1. SpAr (HaN-R1)
2. SyAr (HoN-R1) 2. Aride coupling 2 erss couph_ng
3. Cross coupling 3. SpAr (HN-R1) 3. Amide coupling

|

RB

R
%\n’ "

N N

L
C(OINRYR?
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0.75 - 1 eg of the amine, dissolved in the corresponding solvent (see
W&b%\%ﬁo,oé? Sadded and the reaction migture is stirred for a spec %HFI%OQG[OWM

at the corresponding temperature or 30 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

WO 2007/003596 23 PCT/EP2006/063736 combined with silica gel and

P %Qgti‘é?ll%tf”ﬁ GAR ityents are eliminated in vacuo. Purification by column
‘Pc#mmma‘%p Y yéeids ﬁﬁe gesired substitution products. Depending on
Uplospaiantisestpiadrlbithe skrtingsnpiuiabl @re bivighivom spepistaibeppliers and
ifferen i y Iy RE-F6ERA chrom
ugegfg%éﬁ%%%%%z-%%bﬁ%%%ﬁ%ﬁometh\i/?-tt%/gri%%din-4-yﬁaér(¥1% r%%?%;ﬂ
aeenatieg tathopahlised methadp i sRtHesst B-2a 10 500 mg (2.3 mmol)
A-1 and 636 mg (4.6 mmol, 2 eq) potassium carbonate is suspended in

A4 aLageions. £9lae 1928G e Gifsd)-(1

S ZR)-Z-amino-cyclopentanecarboxamide is added. The reaction is left to
thaw overnight Eﬁ] stirring at RT and then stirred for another 24 hours at

ambient temp reC40 mL silica gel is then added and all the volatile
constituents ajte eliminated in vacuo. The two regioisomeric products are

separated by umn chromatography, while the desired regioisomer is
the product eluteq first (silica gel, cHex/EE 40/60). 218 mg (0.71 mmol,

31%) B-2a and 297 mg (0.86'mmol, 42%) of the regioisomeric product

%é'%%&ﬂﬁﬁ@}%ﬁh@o%ﬁ)@ﬁé&iﬁﬂ% ShdBEid, RS £8-2)spI0RA oxychloride
MS-ESI+: 309 (M+H)+ 20 The structure of the two regioisomers is, clarifie
ISRy Sei5 it e HORI o SO0 TP SN ESE S BRIBRE 5™

SRS s MRuspastiasary aldhadiadpsisnianalogayshtiadr25°C and
?ggcAﬁizter the addition has ended the mixture is stirred for another 5 - 10 min in the water
bath and the mixture is heated for 5 - 6 h at 80 - 90°C while moisture is excluded. The
excess POCL is destroyed by stirring into about 1200 g sulphuric acid-containing ice water
and the aqueous phase is immediately extracted 3 x with in each case 500 ml ether or i-
butyl-methyl-ether. The combined ethereal extracts are washed 2 x with 300 mL sulphuric
acid-containing ice water (about 0.1 M) and with 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
teﬁlperature: 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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WO 2007/003596 24 PCT/EP2006/063736 F XFr FF AF CIl 6 bar H
VOGRS TRER:-2a 60 C, DIPEA/THF N iN % 4 h HN, Alkyl HN A|kyl”qi”ﬁ"li‘oﬁﬁ’G"’-”736
\H FH X~FN, Alkyl 6 bar H2, Pd/C I\ N, Alkyl Ni N 60 C, DIPEATTHF
N,~N Y B-2'a 4 h CI The following Examples of compounds of type B-2
are synthesised analogously. RI3 R3 CINHZ O R3 N CONH2 ~H 2 "I Il |
HZ II I NN N + CONH2 N /N Base Solvent NYN HN CI Cl 4~16 B-1
condifions§ “‘ Aanisld B RS &&é%n%) eluant B-2a
: . v : .3 70C-RT, 16 h B-2b Me

- B3 4ix arp¥ 4O 24 h mined B-2c
NOZ acetone K 03 > 99 1 82% 0. 54(I§FE 7OC 16 h dlchloromethane

B-2d F Hunig bgsé, 0C - > 99:1 82% 0 d':rE
NN
" ”Y”

N
Cl i S
A2 ~

A-3

5 g (23 mmol) 2,4-dichloro-5-trifluoromethyl-pyrimidine is dissolved in 40 mL THE, the
solution is adjusted to -25°C and 1.8 g (25.3 mmol, 1.1 eq) sodium thiomethoxide is added.
The mixture is stirred for 1 h at -25°C and then without cooling stirred overnight at RT.
Then it is diluted with dichloromethane and washed 3 x with 1 N HC1. The organic phase
is dried on magnesium sulphate and evaporated down in vacuo. The crude product is
purified by column chromatography (silica gel, cyclohexane/dichloromethane; from 90/10
to 80/20% in about 20 min). 1.56 g (6.8 mmol, 30%) of the product A-3 and 1.46 g (6.4
mmol, 28%) of the product A-2 are isolated as colourless oils. In addition 0.24 g (4%) of

2,4-bis-methy1sulphanyi-S-triﬂuoromethyl-pyrimidine may be isolated as a colourless
solid.

product A-3 product A-2
R (cHex:CH,Cl; 1:1) 0.48 0.40°

The structural analysis is carried out by chemical derivatisation and subsequent NMR
spectroscopy. For this, A-2 and A-3 are first of all dehalogenated separately in THF at
100°C, 5 bar Hj, P/C and PA(OH), in a ratio of 1:1 in each case. Thanks to the different

symmetry characteristics of the products formed it is possible to identify the regioisomers

clearly.

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

H,N
S
N
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T, 2 days dichloromethane, not deter- 0 not deter B-2e Cl Hunig base,:
W&?O%@ %5%45 EE RT, 1 day mined mifted B-2f i-Pr DMA, Huni GcTé[Fs]:‘ezbo6/063736
not deter- 60% 0.40 0.28 EE 70C, 24 h mined 5 The compounds B-2a to
B-2f may be reacted with anilines, with acid catalysis, to form compounds
of type B-4. WO 2007/003596 25 PCTIEP2006/063736 General
procedure laid down for the synthesis of compounds of type B-4 The

9%@%@5 Zi '1%1%@15 ?)@xﬁe@wﬁﬂﬁ e, 9@%@]@69 MANMP @R Rar? and at

mL per mmol), eg HCI'in dioxane is added and 1 eq of the aniline

Oaﬁ@%(r?éa'é%ﬁ%&&rﬁé 4yiferistea wiidion rbderidn Hissodvribia 49 mL
HERCHOR BN G IS LR Eiﬂf@ﬂé@%é'i‘ﬁé‘&%&ﬁ@qgﬁih@l@fé!?ﬁ%‘ﬁer 1.5h. The

constituents are eliminated in vacuo. Then the mixture is purified

CEBNIFA mlwmaw@@pwh@ﬁmtqﬁeaﬁm@%@dmﬁ@mat@@oﬂﬂéwi/ﬁéd dried on
55%%%%1?%{9Oﬁxn%}{?@t@ﬂté?@d%%Q%En%&{%gép&@%qwlQﬁe%‘?&tﬁ'ﬁé

suction filtered and washed with 1- bu CON H2 R3 HCON
PRI tugnip SR NDIRER (hjnitfatedNmyarp 0 4 A @10 SotvntVHmetiol B-=pigegV-phenyl-

e fiRGcandiignsigidd-4 Rf eluant is prepared according to

14.6 g (49.9 mmol) of the nitrosulphonic acid amide is dissolved in 100 mL THF/MeOH
1/1. After addition of Pd/C {10%) the mixture is stirred for 16 h at 50°C unter 5 bar H,
pressure. After the addition of molecular sieve to bind water, the 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-phenyl-benzenesulphonamide 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

chiorides,

General procedure laid down for the synthesis of compounds of type B-2

A correspondingly R3-substituted 2,4-dichloropyrimidine B-1 (commercially obtainable or
prepared by chiorinating 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 HPL.C or DC) the reaction mixture is
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B-4a CF3 Scheme C from C-'l (C- -- 0.37 DCM:MeOH:AcOH 3aaB-4a
Vo 1oBs54h Me 1-butanol, 0.1 eq HCI,285% 0.11 DCM:MeOH: ARQHEP2006/663736
refluxed for 3 hours 9:1:0.1 1-butanol, 0.1 e HCI, o not B-4c NOZ q 66%

deter- --- refluxed for 4 hours mined B-4d F 1-butanol, 0.1 eq HCI, 83%

0.27 DCM:MeOH:AcOH refluxed for 4 hours 9:1:0.1 B-4e CI 1-butanol,

0.1 eq HCI, 92% 0.31 DCM:MeOH:AcOH refluxed for 2 hours 9:1:0.1 B-4f

i-Pr 1-butanol, 0.1 eq HCI, 99% 0.08 DCM:MeOH:AcOH_ refluxed for 4
RHothiagl ]yveﬂlsi]@:a gel and all the volatile constituents are eliminated in vacuo.

Hérgriaenssigianphanyheltrainy shines arintdsybaraeibamens eshicidn
Example 70) 02N H2N N 1. Amine, HUnig-Base N Cl 2. Raney-Nickel,

REPEAB IO B! herdIrmsting) ashemprspblastaioismseniiegiipined in

AGERs Eﬂﬂl@s’fh@ﬁ@yadéﬂ dkis! naebyiiiy (8.84

mmol, %%%) Hunig base. Then Po%gg 6. 82%2007/003%%%6

PCTIEP2006/063736 mol, 1 eq) 4-nitro-2-chlorbenzoyl chloride, dissolved

#L0 ol dighipremethana  is slawiv addrcdigRmisebIS ek $29186pentane-

After 2 h, 9 mL saturated, aqueous sodium hydrogen carbonate solution

Mm@ééded dropwise with stirring, the organic phase is separated off

and the solvgnt is eliminated in vacuo. The product is purified by column 5
tography {dilica gel, DCM/MeOH/NH3 9/1/01) and 1.83 g (6.45

0) of the nitrobenzoic acid amide is obtained. The latter is

THF, 300 mg Raney nickel are added and the mixture is

t 3 bar H2 pressure and at RT. After the Raney nickel

hasibeen filtered off and the volatile constituents eliminated in vacuo, 1.2

g (%73 mmol, 73%)

4-amino-2-cHiofd- henyl) meth I -piperazin-1-yl)-methanone is
00mg (2.3 mmol) -1 and 636 mg (4.6 mmol, 2 eq) potassium carbonate is suspended in

11 mL acetone, cooled to -70°C, then cis-(3)-(1S.2R)-2-amino-cyclopentanecarboxamide

is added. The reaction is left to thaw overnight with stirring at RT and then stirreé 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-2a are isolated.

R¢ (B-2a) = 0.51 (silica gel, EE ), [Rr (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 IH-NMR-spectroscopy of the products

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



wi9-epiaines Rf=0.38 (silica gel, DCM:MeOH:NH3 = 9:1:0.1) M§ESH406/063736
254 (M+H)+ The method is analogously suitable for the synthesis of
substituted and unsubstituted 15 aminobenzoic acid amides as used, for
example, in the synthesis of Examples 71 - 75. These Examples are
prepared analogously to Example 70. In the synthesis of Examples 106,
107 and 144 m-aminobenzoic acid amides are used which are prepared
e same method. 20 cis-()-2-amin lopen~tanneecarboxylic
adidiis 1nropylamide | O NH HZN 55 mg (6.43 mmol)
1$%y22-amino-cyeldpghtariéarboxylic giciis suspended in 900 L (25 eq)
ropylamine, arsd 2051Pag {8064 mn%%ﬂw eq) TBTU and 550 sL DMF

are ad#éd to this suspegsion. It is stirred for 16 h and the reaction mixture
iguflakan up in 25 DCM:MeOH:NH3 9:1: .‘i‘aml combined with 7 mL silica
gel. After all the volatile constituents have been eliminated in vacuo the
ixpiere is chromatographed (silica gel :MeOH:NH3 9:1:0.1). 63 mg
(0.B7 mamol, 86%) colourless solid are obfaified. WO 2007/003596 27
2006/063736°Ri%E 943 (silica ggl; ANkgOH:NH3 85:15:1.5)
220 ( 60 °C, DIPEA/THF Na N
-(19*,2RB)#= (2-chloro-5-tgfluoromethyl-pyrimidin-4-ylamino)-cyclopentane-
caFtBoxyIic acid isopropylamide FFONH ~HNN Cl 5B-2g 29 (9.2
mmol) A-i and 1.8 ml (11.2 mmol, 1.2 eq) Hunig base are dissolved in 60
Thie fdiwithermixiprs: isfeealpeifds/SCyHa®-2 are synthesised analogously.
cis-()-2-amino-cyclopentanecarboxylic acid isopropylamide, dissolved i
60 mL THF, is slowly added dropwise at -78C. The reaction is left to thaw

to R ight wiflFstiring. Then 40 mi3sili I ded and al Cl
o) ov;rnlg w? iping. Then 40 mR3si |C§ge asngfded an a1

R NH, R N___N
| - ! + Y conH,
N =N N__-N
\( Base, Solvent ‘ HN
Cl Cl
B-1 8-2 B-2'
# R conditions B-2:8-2 | YieldB-2 | R(B-2) | R¢(B-2") | eluant
B-2a | CF, | acetone, KyCOs, : 31% 0.51 EE
* |.70°c—RT, 161 | #2158 ’ 0.34
B2h | Me DMA, Hinig base, >85: 15 839, 0.25 not deter- EE
40°C, 24 h ’ mined

B-2c | NO, | acetone, K;CO;, . 82% 0.54 - EE

| 70°C, 16 h > 991 ’

dichloromethane,

B-2d | F Hiinig base, 0°C—~ | >98:1 | 82% 0.43 EE
RT, 2 days
dichloromethane

B-2¢ | CI o o not deter- | gou. 0.45 not deter- | g
:;E_n',]g g:;e’ 0°C mined ° mined

B2f | iPr DI\GA, Hiinig base, | notdeter- | gov, 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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W100 0(94% constltuents are eliminated in_ vacuo. The two regioisomeric
products are separated by column chr&?natography while the dBSIEE2006/063736
regioisomer is the product that elutes first (silica gel, cHex/EE from 85/15
to 80/20 within 30 min). 590 mg (1.68 mmol, 24%) B-2g and 690 mg (1.97
mmol, 28%) of the regioisomeric product B-2g' are isolated. Rf (B-2g) =
0.21 (silica gel, cHex:EE 3:1), [Rf (B-2g') = 0.10] 15 MS-ESI+: 351

M) &b\é&%@@/&@m& M% ﬂléélmfbyhl bittdigzapRBlayl)-phen

amine unig anéy-Nicke Z HN\IF

ase )
Thergguet B-4dp Fhwotvecml N\mtazeiicg* éltzxerrmﬁBﬁA NMP) (about 0.5 - 4 mL per
midhi§i UPLONIEOReNZe AR isAiSs Qe Mg 6 B & hanaheaddBe (Rckion mixture
mmol, 1.2 e g) Hunig base is added and then 1.44 g (12.6 mmol, 1 eq)
%@i@ﬁ?ér&ﬁﬁﬁé‘@ﬁyﬁ%@m hasiRadsgifhe ispartiniaidpiiseonminned ovity silica gel
Mithieg. HfigrRRAULARRILHNG AR A8 (8RS OIS GRS r R rified by

methanol and 50 mL silica gel are added, the volatile constituents are
califn&fsamePEEUN Brid iR Hxpirduspartipeppitsshiroenfomeategrapaiution
VP £Q0 7003396 28 RicEFAQAADES ARG SMIME Atk RH 38 »@ééﬁe‘ii'umh I-
35 min). 3 g (11.9 mmol, 94%) of the nitro compound is obtained. R
bytaerlsilica gel, DCM:MeOH:NH3 9:1:0.1) MS-ESI+: 253 (M+H)+ 5 The
nitro compound is dissolved in 600 mL THE and comdined with t 300
mgRaney m@j@{”{ghe mixigN e isqydrogenated for h atgan pressure
of barﬂThe Raney nickel is @ off and the 1S5 from all
f%ﬁc @- nts in vacuo. 2.¥5 g39% _mmol, §1%)y ﬁ
Jdluoro-4-(4-dethyl-[I.4]diagepaarisyl)- pﬁenylamm Is obtained. Rf=0.48

(sm%(:gel DCM:MeOH:NH3 4:1:0.1) 10 MS-ESI+HRR4 (MtH)+ The
aniiinesBahich are used as educts in Examples 142 - @ prepared
analogously. benzyl 4-amino-benzoate H2N -4

COOH

# R® | conditions Yield B-4 Ry eluant
is prepared according fo ) .

B-4a | CFs | Scheme C from C-1 (C- |- 0.37 SSF\S-T@OH-ACOH
3a=B-d4a) T

B-4b Me t-butanol, 0.1 eq HCI, | g59 0.11 DCM:MeOH:AcOH
refluxed for 3 hours ) %:1:.0.1

B-4¢ NO, | 1-butanol, 0.1 eq HCIL | gy ggter- -
refluxed for 4 hours mined

B-dd = i-butanol, 0.1 eq HCI, | gao 0.27 DCM:MeOHAcOH
refluxed for 4 hours ’ @:1:0.1

B-de | CI 1-butanol, 0.1 eq HCI, | g2y, 0.31 DCM:MeOH:AcOH
refluxed for 2 hours ) 9:1:0.1

B-4f ~pr | t-butanol, 0.1 eq HCI, | ggo 0.08 DCM:MeOH:AcOH
refluxed for 4 hours ’ 9:1:0.1

(4-amino-2~chloro-phenyl}-(4-methvl-piperazin-1-vi)}-methanone (educt in Example 70)

OzN X HEN (\N/
1. Amine, Hinig-Base
(. g S DYN\)
2. Raney-Nickel, H,
Cl 0]

it 0O

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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/ OBn 15 0 10.01 g 4-nitrobenzoic acid is suspended in 500 mL
WRet8rtPe"and then combined with 15393 g (108.7 mmol, 1.2 ed)-T/EP2006/063736

potassium carbonate. 15.40 g (171.0 nunol, 1 eq) benzylbromide ais

added dropwise with stirring and the reaction mixture is then heated to

60C for 5 h with stirring. It is combined with 750 ml distilled water,

extracted 4 x with 20 250 mL EE and, after the organic phases have been
rﬁ8F'P' q:z-ﬂf't&%qz‘?&f&gE%&bgﬁﬁﬂﬂ%ﬁﬂg,%%BJ'V‘%%H”PH“%‘}LO&E&E%'EQ&hane, is slowly
volatile ‘Constituents in vacuo the crude product is successively
asidsgahdpdigewini tohemecanttdllierdatRenchnstittnt searealmsivhbites livdrogen

| ide),.20.60. 1 I |
SRR ) AR I

oféxndt sathonitifuiinengedficatone 25208 glofttsepbefizglby column

%%?ﬁe%g \Eﬁg% g Eg(?l g%sgtryh?rgé{?e?%?l eq) gg aney %%?ﬁé%fﬁi%&oﬂrg’ |lé 95%) of the
tiyehtogenisted domikB s withistididhat Stoas 2 piesdune) ThECa1aY stgRaney

i b ol It L o . .

B B R R e T e e

Retsyriacksebblis by ORI 00859629 RETIER2AOEIGE873Bn DAy henayho, 1.2 g

h B grifluoramethyl-pyrimidin-2«VIaming, - ‘
O T e o i
abR08dnL DMA, 8 mL Hunig base 5 (0.97 eq) is added and 10.4 g (48.21

m A-ghi o191l eibylpysimigine, dissolved in 50 mL DMA,
glfe gj(%}(ﬁegﬁ é%é%?é?dmﬂé%g Et]ﬂ'gg?gearéé%}gtl n. The reaction solution is
MisrES bvdhtightEDB0C, then combined with 300 mL dichloromethane and
extracted with distilled water (3 x 300 mL). The organic phase is dried on
sodium sulphate and the solvent is eliminated in vacuo. The crude

Bhsduetlitismbiherdusiosugebsfao trerihaigesfeutarit et sdranebritated
Qm]_llibed%ﬁg&g&&&"é%@éé'gﬁqgégf P &H}n{ﬁ'@, in the synthesis of Examples 71 - 75.

These Examples are prepared analogously to Example 70. In the synthesis of Examples

106, 107 and 144 m-aminobenzoic acid amides are used which are prepared by the same

method.

cis-($)-2-amino-cvelonentanecarboxviic acid-1sopropvlamide

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 uL. DMF are
added to this suspension. It is stirred for 16 h and the reaction mixture is taken up in
DCM:MeOH:NHj; 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:MeQH:NH; 9:1:0.1). 63 mg (0.37 mmol, 86%) colouriess solid are obtained.
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reC| itate is filtered off and washed with methanol (methanolic filtrate
é?)?ﬂ %WQ%‘?@ unwanted regioisomer of tHe nucleophilic substitutitin)/EF2006/063736
Finally the crude product is once more suspended in methanol, filtered
off, washed with a little methanol and dried at 60C in the vacuum dryer.
8.5 g (20.7 mmol, 43%) of C-1a is obtained in the form of a light 15 yellow
solid Rf=0.71 (silica gel, cHex:EE 1:2) MS- ESt+: 408 (M+H)+ WO
Rff (ﬁﬁ%‘é géi %W%@?@@QS@GISCF
4-(4-chloro- 5 rifluoromethyl_pyr imidin-2 -ylamino)-phenyl]-(4-methyl_pi
BTin e hrehlo O iNTRNromdthiy - PN dire yRan2ndd oy (Eopdntane-
C%OQJC 1a!|s dlssol\{ed @ 120 mL dioxane, 300 mg palladium hydroxide
0 ) , 0.32 eq) is added and the mixture is stirred for
16 hat 3 bar H2\pressure and RT. The reaction mixture is filtered through
I:Celit , the é)lven is eliminated in vacuo and 1.87 g (5.89 mmol, 88%)
iffidromethyl-pyrimidin-2- ylamino)-benzoic acid is

volptile constituents are eliminated in vacuo and the crude benzoic acid
chidride is further reacted directly. 536 mg (1.6 mmol) thereof are
dissolved in 4 mL TBEg@nd combined with 410 L (1.5 eq) Hunig base.
2A4t€x. 2heradiflifioh fd1179 sil (1L egpnkahel Ry pEiad neatharsofiitiohvial in 60 mL
irred 15for 16 Itat RT. T tion.m is poured into about 40
i Y ey e e e
i%ﬁﬂo@@l%ﬁﬁ%ﬁﬂ’ﬁdo&@&l&ﬁ% OAHEr TN G ewoygdd el piese1 N aIATesiTht reaction

Bt fsaton and clalion o e valale Consuuents, VPN S45

volatile constituents are eliminated in vacuo. The two regioisomeric products are separated
by column chromatography, while the desired regicisomer is the product that elutes first
(silica gel, cHex/EE from 85/15 to 80/20 within 30 min). 590 mg (1.68 mmol, 24%) B-2g
and 690 mg (1.97 mmol, 28%) of the regioisomeric product B-Zg’ are isolated.

Re(B-2g) = 0.21 (silica gel, cHex:EE 3:1), [Ry (B-Zg") =0.10]

MS-ESI+: 351 (M+H)"

UVax = 246 nm

3-fluoro-4-{4-methvyi-[1.4]diazepan-1-v}-phenvliamine

QN . HN
GN Ethanol, Hunig-Base ? Raney-Nickel, THF‘_ 2
> N/j H,, 2.5 bar N/\>
F HN
N \

: F

2 g (12.6 mmol) 3,4-difluoronitrobenzene is dissolved in 1.6 ml of ethanol, 2.4 mL (15.1
mmo), 1.2 eq) Hilnig base is added and then 1.44 g (12.6 mmol, 1 eq) hexahydro-1-methyl-
1/-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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Rf= 0.69 (silica gel, CH2CI2:MeOH:NH3 5:1:0.1) 20 MS-ESI+: 400
WER974088A952007/003596 31 PCTIEP2@86/063736 C-2b) PCT/EP2006/063736
4-(4-chloro-5-trifluoromethyl-pyrimidin-2- ly amino -N-meths 1-methl-
piperidin-4-yl)-benzamide CF3 CI N'/NY HN'~ o0 K C-2b Rf=0.30 (silica

gel, CH2C12:MeOH:NH3 5:1:0.1) 5 MS-ESI+: 428 (M+H)+ C-2b is

prepared analogously to C-2a using

hyl-(1-methyl-piperidin-4-yl)-amine. benzyl O-((1 S , .
e RS -5 B an e SRR 2%k s sompsnd s
sisaih&idiaminocyclohexane and 2.42 g (19.4 mmol, 1.2 eq)
9-borabicyclo[3.3.1]ngnane (9-BBN) are dissolved in 8 mL THF/NMP 1/1
Kt CAAATGH 25 Hi DT (L Dramol. 1 eq)

PEnggichigoforEle (Cbz-chloride) is added to the slightly cloudy
solution. After about 1. h the reaction mixture is combined_ with distilled 15

SHEREP@RPEAGSY SHERVRAADRY FHed e aag roBtRingsh tighagout 300 mg Raney
slombimed wilnetyaceiatemndithe aqueousHpssisaNaSTRs 3TWithney nickel is

out 50 mL ethylacetate. The  product is entirely present in the aqueous
ﬁﬁsr&é,ﬁfﬁﬁﬁmgﬁgt}ﬂ%&%ﬂﬁr@mﬁs@? RRISER D Ha e RO ntatiee (-6
@Jkﬁiip@l%}%MﬁFk@@%phbﬁM@i@}ﬁM&pﬂphl@[pm@&mh aminex&rdast%méﬂx

it L, dichlqr thape, the combined organic phases are dried on
%zné%%%éh%gfilmg}?@%fﬁlgﬁﬁiﬁeIiminated in vacuo. 2.29 g
MRESTMDIAFXAH Penzyl ()-((1 S*,2R*)-2-amino-cyclohexyl)-carbamate is
obtained as a colourless oily liquid.

The anilines which are used as educts in Examples 142 - 143 are prepared analogously.

benzyvl 4-amino-benzoate

HN
O _-0OBn

o

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 mi 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 1s
obtained as a colourless solid, which is used in the next step without further purification.
20.6 g of the benzy! 4-nitro-benzoate are dissolved in 350 mL dioxane and this solution 18
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 Hy pressure. The catalyst is filtered off, all the volatile
constituents are eliminated in vacuo. 17.0 g (74.8 mmol, 93%) benzyl 4-aminobenzoate 1s

obtained in the form of a colourless solid.
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Rf= 0.45 (silica gel, CH2C12:MeOH:NH3 9:1:0.1) WO 2007/003596 32
VROHEPR096/063736 MS-ESt+: 249 (M$H)+ C-3a) benzyl ()-((I PCT/EP2006/063736
S*,2R*)-2-{2-[4-(4-methyl-piperazin-I-carbonyl)-ghenylamino]-5-
trifluoromethLI-pyrimidin-4-ylamino%-c cllohexyl)-carbamate H HNCbz a
N~O N4 N HN ~N/ NJ 5 0 C-3a 800 mg (2 mmol) C-2a is dissolved with
in I mL NMP, 569 mg (2.4 mmol, 1.2 eq) benzyl ()-((1
S*,2R*)-2-amino-cyclohexyl)-carbamate and then 521 L (3 mmol, 1.5 eq)
HUnig base are added. After 48 It at 70C the reaction has stopped. After
climnation of thehsatysnkinum@erRRa SRR RIS RYSiedAByeolumn
chrgmatography 10 (DCM/MeOH/NH3 from 19/1/0.1 to 9/1/0.1) and 826
1.35 mmoi, 68%) of the product is obtained in the form of a
G5 resin. MS-ESI+: 612 (M+H)+ C-3b)
-((1R*.2S*)-2-amino-cyclohexylamino)-5-trifluoromethyl-pyrimidin-2
aminol-phenyl}-(4-methyl-piperazin-I-yl)-methanone rH NHZ NN HN
\ [N/ ~= NJ 0 C-3b 112 mg (0.18 mmol) C-3a is dissolved in DMF (10

{4-

combined witl{ Pd/C (200 mg, 5% Pd). The reaction solution is stirred for

12 20 h at an®H2 prgssyye of 4 bar. The reaction mixture is taken up in
dichloromethane and WO 2007/003596 33 PCT/EP2006/063736

Eomisih Semprhbeazl rpigebeniean IRSiseratTe bbAltimént e 8 ml. Hinig base

@imingigd ia0éac 1018 g (48.21 mmol) 2,4-dichloro-5-trifluoromethylpyrimidine,
dissolved in 50 mL DMA, are added dropwise at RT to the clear solution. The reaction
solution is stirred overnight at 60°C, then combined with 300 ml dichloromethane and
extracted with distilled water (3 x 300 mL). The organic phase is dried on sodium sulphate
and the solvent is eliminated in vacuo. The crude product is 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 methanol 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. |

Ry= .71 (silica gel, cHex:EE 1:2)

MS-EST™: 408 (M+H)"
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ificat done by column chromatqgraphy (RP-phase, '
“g(gégggrﬁéﬁ%ﬁvater from 5/95 to 95/5 in ;’g min). After combining t %T!EPZOW%W%

product fractions and freeze-drying, 27 mg (0.06 mmol, 30%) of the
desired product is obtained as a colourless solid. 5 MS-ESI1: 478 (M+H)+
C-3c) ()-(1S*,2R*)-2-{2-(4-(4-methyl-pinerazin-l-carbonyl)-phenylamino]-5-
trifluoromethyl_pyrimidin-4- llamino}-c c~ptanecarboxylic acid QF O OH
DL NN M1 £r30 AR AT R0 G228 JissRIYRinEA8 Obiperazin-
NMP and combined with 565 L Hunig base (3 , 3 eq) and 256 mg
Leiddangthanosseoheptanecarboxylic acid (racemic). The reaction mixture

is placed in an gt bath maintained at 100C and is heated to this

temperature fo \h with stirring. After the end of the reaction the reaction
mixture is takgn up in methanol, combined with 20 mL RP-gel and all the
volatile const[‘fu@ are 15 eliminated in vacuo. Purification is carried out

by phase revergal (eluant: acetonitrile/water (15(85 to 35/65 in 15 min).

duc(fzzczions and freeze-drying, 160 mg (0.31
egired ) ct is obtained as a colourless solid.
MS-ESf: 521 (M+H)+ W 2007/003%9 34 PCT/EP2006/063736 C-3d)
(0-(1S*,2R*)-2-{2-[4-(4-methyl-pipera i’nﬁ-carbonyl)-phen aml-5-
Aifugremetihyhgly dividin- disdainid ok dycl ope ritar ena bk ylig jsdlddu@Hhydroxide
N ¥ Ne NJ.O.G:3d 563 1.13. mmal) C-2a is.disselved |

q%%’% ﬂﬁ'}gﬂoéa%w%soglz 55 9 crsn agncggg] &ture 2 BiaEPeY %g H‘a? 3 bar H;
pramincaidd/Clohenteascarboxidie acittmadainio) g fetitharadditientas Sligrinated
b5 0 1 1.87 g (5.89 mmol, 88%) 4-(4-chloro-5-triffuoromethyl-pyrimidin-2-

ylamino)-benzoic acid is obtained as a colourless solid, which is used without further
purification. 1.1 g (3.46 mmol) of the benzoic acid is combined with 20 mL toluene and
301 pL (4.16 mmol, 1.2 eq) thionyl 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 uL (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 ml 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.

Re=0.69 (silica gel, CH,Cly:MeOH:NHj; 5:1:0.1)

MS-ESI+: 400 (M+H)"
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base the mixture is heated to 110C for about 60 min (microwave, CEM,
W@BGUPTHE - reaction mixture is evapordted down in vacuo, stirrBeTRPRC06/063736

about 100 mL water and extracted 3 x with 50 mL ethyl acetate. The

combined 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
Q \{ﬂt d0~ - b starting, material. Q OH CF3 NVN Y C-3¢ 115

) BlOrozo Tt Nemethylel -

oruetpYl-pyoInidin.2-ylamingl. (1 -meth
WO 2007700 9635 F P> 5 s

pibEER3-(2) {defrmmtidé- (1-meth
II--piperidin-4-yl)5§arbamoyl]-phenylamino}5-
trifIuoromethyl-%ﬁm&iin-4-y|amino)-cyclopentanecarboxylic acid CCFF3 H

6 [
O OU0/U0

O IIOH NY ~NO C-3f 200 mg C-2b is dissolved in 750 L DMA
and 160 L (O. ol, 2 eq) Hnnig base is 5 added. Then 72 mg (0.56
mmol, 1.2 eq) (1S,3R)-3-aminocyclopentane-carboxylic acid is added and
the reaction mitwe-heated to 120C for 40 min. The reaction mixture is
combined with RP @ he \?@Iatil constituents are eliminated in vacuo
and the product is ptrifieff by folumn chromatography through an

RP-phase and isolated (flom 85%pWater (+0.2% HCOOH) and 15%
acetonitrile (+0.2% HCOOH) to 76% water ahd 24% 10 acetonitrile in 20

miap.@@;{ﬁ&w&ﬂj@hfﬁﬁﬂ?@ﬁﬁﬂbﬁasﬁa@ﬂ@mbilned, fr)eed 1;rom t;he .
solv Y, fr -drying and 150 mg (0.29 mmol, 62%) C-3f is obtaine
SRSl e )

C-2b is prepared analogously to C-2a using methyl-(1-methyl-piperidin-4-yl)-amine.

benzyl (B-((1S* 2R *}-2-amino~cvelohex vyl -carbamate

_Cbz
HN

H,N

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 THE/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 énd stirred for a few minutes. Then the aqueous solution 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 1s made alkaline with NaHCO; (pH 8), mixed with dichioromethane,
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.

R¢= 0.45 (silica gel, CH,Clo:MeOH:NH; 9:1:0.1)
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fllm (%%Erues -2- amlnocyclopentanecarboxamlde O..NH2 HZN%%:_I?
WH’:E? Yomipound is prepared according t¥'the literature (Csomos IE P2006/063736
2002). WO 2007/003596 36 PCT/EP2006/063736 D-2a) benzyl
4-f4-((1R.2S)-2-carboxy-ceyclopentylamino)-5-trifluoromethyl-pvrimidin-2-
1~ ol-benzoate CF 3O OH HNN HN/OBn 0 D-2a 2.05 g (5 mmol) C-la
and 1 g (1S.2R)-(+)-2-amino-I-cyclopentanecarboxylic acid 5
Ny greehiaride (6mmol, 1.2 eq) are placed in 18 mL ethanol. 7.3 ml (42.5
mmol, 3.4 eq) Hunig base is added and the mixture is stirred for 4 h at
70C. The reaction mixture is stlrred |nto 275 mL water, filtered to remove

z‘?ﬁ_ll c‘ﬁﬂ'ﬁ%f{@%ﬁﬁ&%@mmol»&
e pI’ECIpI ale 1ormed Is

and IO 2. 37 g (4 74 mmoI %ZA)) D 2ais obtalned in the form of a light
beige solid. M§FES|+: 51 (M+H)+ The synthesis with
(IR,2S)-(-)-2-asrinoe-Teyelogentanecarboxylic acid- or (1R*,25*)-()-

2-amino-I-cyglop

i Di2arand D-2cac). Preparation of (1 S 2R)-2-aminocS
clopentanecarboxmd \chhlonde Chlorosulfonyl- O O 0
isocyanate HN Kinet"Regolution HN HCI (ag) H2N OH 0 ' HCI Lipase

o C-3a
800 mg (2 mmol) C-22 is dissolved with in 1 mL. NMP, 569 mg (2.4 mmol, 1.2 eq) benzyl

(+)-((1 S*,2R*)-}amino-cyclohexyl)»carbamate and then 521 uL (3 mmol, 1.5 eq) Hinig
base are added. Afier 48 h at 70°C the reaction has stopped. After elimination of the
solvent in vacuo the crude product is purified by column chromatography
(DCM/MeQH/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-EST": 612 (M+H)"

C-3b) ()-{4-T4-({1R* 28%)-2-amino-cvclohexviamino)-5-trifluoromethyl-pyrimidin-2-

taminol-phenvl}-(4-methvl-piperazin-1-vh-methanone

© C-3b
112 mg (0.18 mmol) 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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Candida antarctica racemic chiral 22.64 mL (0.26 mol, 0.95 eq) CSl is
Vel gesd/eltsptvise to 23 mL (0.273 mol, 138q) 20 cyclopentene at -FETEP2006/063736
under argon. During the addition the reaction temperature is always kept
below -65C. 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 WO 2007/003596 37

PCT/EPZO 6/06 solutio tion of 600 mL ice/water with 60
COBUFAHBIHA R PRy RS VTR & OB ISBFS FOBIPAERLH Aguo. The
pﬂﬁﬁc%@x@rmbdﬂﬁh lpyaisietharBrdhrtogaphy PRassaascacamabitiedy seefan 5/95 to
9\%agneslu Q%%a;te a d all the volatile constltuents re eliminated in

29 3 SRS STORHSH TR BRI Q‘r@ BlafRdy e THe S (0-00
rBfeol]iSeolyed fin426irad Hisoprapybednesd dstorodiovalas 86820 g
resin- bpnded Ilpolase (lipase acrylic resin from candida antartica,
%ﬁgﬁ%AﬁjrﬁcW SHQdded and the mixture is shaken for 11 days at 60C.
The reaction suspension is filtered through Celite, washed with
dusoprop Iether and the flltratels evaporated to dr ness. The eIIOW|sh oil

P %mﬁtmea@asmmam@y@m& abase is

extracted 3 x with dichloromethane, the organic phases are combined
and dried on magpesmm &E’ate. After the elimination of all the volatile
constituents in vactio 8. 93 i;», of the chiral lactam is obtained in the form of
a yellowish oi att duct is dissolved in 10 mL water and 10 mL
37% HCI (aq),\%:l re geded 15 cooling with an ice bath and stirring.
After 10 min stir}ip/g at 0Cthe-feaction solution is left to stand overnight at
RT. The crystalgyrecipitated are-filtered off, washed with a little
acetonitrile and driefl unger a }é}t\ cuum. The mother liquor is
evaporated almost 2} rystals precipitated are filtered off,
washed with acetonitrile ang also dried under a high vacuum. 11.74 g
(70.9 mmol, 31 % based orfthe racemic f2e3am) of colourless 20 crystals
he h ochlo f(l C tanecar iC aci
24@ (%e eBn n%o(}né?};sé@cjl gléBpBr p%%?g (tfrlnng egstvea[ %635!%14 Hinig
Kmet(é.ﬁesmml,o’h@)dnﬂ Wﬂlmmmgclphmhmahcwpér(awdmm). The

e T s A& U N0 S0 g st o et 1 1€

RETPHERRANGIOBB 7GiEh 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 t0 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)"
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%}}( Nzyl4-[4-((1R 2S)-2-isopropylcgrbamo
w5 clopentylamino)-5-trifluoromethyl- §£|m|d|n 2-ylaminol- benzgggﬁgﬁ%m@né

CF34H ,N HN: OBn O D-3a 2.59 g (4.9 mmol) D-2a, 2.21 g (6.9 mmol,
1.4 eq) TBTU and 4.21 mL (24.6 mmol, 5 eq) 5 Hunig base are dissolved
in 75 mL DMF and stirred for 20 min at RT. Then 0.63 ml (7.38 mmol, 1.5
eq) |sopropylam|ne IS added and the mlxture |s stirred overnlght at RT. It

et Ao pad
10ther 30 min
acetonitrile for

mi iC, suction filtered, washed with some cold
acetonitrile an slgue |s dried in vacuo. 2.13 g (3.9 mmol, 80%) D-3a
are obtained i | t for \

h light beige solid. Rf= 0.53 (silica gel, cHx:EE
1:1) MS-ESIF §(M+H) 15D -4a)4 [4 (1R
28)-2-isoprop b oyl- eycI e /tylamlno) -5-trifluoromethyl- d

© C-3d
563 mg (1.13 mmol) C-2a is dissolved in 5 mL 1-butanol and to this is added 163 mg cis-
2-amino-1-cyclopentanecarboxylic acid (racemic). After the addition of 540 L Hinig
base the mixture is heated to 110°C for about 60 min (microwave, CEM, 100 W). The
reaction mixture is evaporated down in vacuo, stirred with about 100 mL water and
extracted 3 x with 50 mL ethyl acetate. The combined organic phases are dried on

magnesium sulphate and the solvent is eliminated in vacuo. 530 mg (1.08 mmol, 96%) C-

3d are obtained.
MS-ESI": 493 (M+H)"

C-3e is prepared analogously using DMA as solvent and C-2b as starting material.
O OH

by

MS-ESI™: 521 (M+H)"

{-3e
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2.13 g (3.9 mmol) D-3a is dissolved in 150 mL THE and 250 mg palladium
VHy aeoXede- catalyst (20 wt.% Pd on charcoal) are added. The mii&iER2(86/063736
hydrogenated for 16 h at an H2 pressure of 6 bar with stirring at RT. Then
30 mL methanol is added, the catalyst is filtered through kieselguhr,
washed with methanol and the filtrate is evaporated down. The residue 5

is boiled with 45 mL ethanol, slowly cooled to 5C, stirred for another 1 h
and thens ct|n erre and was

deL-n

t@ﬂiﬁ!ﬁd&é&ﬁ@bm@@m&1@@&5&1@%&%&%&&&e
enantiomeric compound and racernate are synthesised analogously. O

CF3 H~NH CF OH~~/N (N i 1IN (N TN HN ~"---~~ HN racemic, cis
OH/OH 0 O b=y e-D>80£4putyl (+){4-[4-((1R*
2S5*)-2-isoproglylcayy clopétitylamino)-5 15

trifluoromethyl-pgfimidin-2-ylaminol-yhenyl}-carbamate O \r NH CF3 NVN
HNf O /)~ O 14,D-5¢_/N\\ WO 2007/003596 40 PCT/EP2006/063736 450
mg (1 mmol) D-4c 1% oIveq in 1.8 mL dry toluene and 222 ItL (1.3

mmol, 1.3 eq) N
@
~ C-3f

200 mg C-2b is dissolved in 750 uL DMA and 160 pL (0.93 mmol, 2 eq) Hinig base is
added. Then 72 mg (0.56 mmol, 1.2 eq) (1S,3R)—3-aminocyclopentane—carboxylic acid is
added and the reaction mixture is heated to 120°C for 40 min. The reaction mixture is
combined with RP-gel, the volatile constituents are eliminated in vacuo and the product is
purified by column chromatography through an RP-phase and isolated (from 85% water
{(+0.2% HCOOH) and 15% acetonitrile (+0.2% HCOOH) to 76% water and 24%
acetonitrile in 20 min). Corresponding product fractions are combined, freed from the
solvent by freeze-drying and 150 mg (0.29 mmol, 62%) C-3fis obtained as a colourless
film.

H-trans-2-aminocvclopentanecarboxamide

Oy NH,

<

The compound is prepared according to the literature (Csomos et al, 2002).
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Hiinig base and 940 pL t-butanol are added successively. Then 258 pL
WHlBRERAPR6Sphorylazide are added anéfthe mixture is heated td 8HEPFEPE/063736

16 h. The reaction mixture is combined with 20 mL ethyl acetate, washed

2 x with 20 mL of 0.5 M 5 NaOH solution and the aqueous phase is

counter-washed 2 x with 20 ml ethyl acetate. The combined organic

phases are washed with saturated, aqueous sodium chloride solution,

._ Ehe flltr?te ‘- rgegl mcertgq%s |

-2~

vﬁrﬁmw-bbmaum in the form of a yeIIOW|sh SO|Id to MS- EST 523 (M+H)+
D-60 (+) (I1S* 2R*) 2 [2- (4-am|no phenylamlno) -5- trlfluoromethyl pyrimidin-
1

NYN HN NH2 Dl6c 16
dichloromethghe 3 @
stirred for 1 hvat R

the aqueous phas
phase is extrad
ageuous phases a bined, adjusted to pH 10 with 10% sodium
hydroxide solution P88 3 x with 20 50 ml ethyl acetate. The
combined organic phases gre dried on magnesium. sulphate, the volatile
constituents are eliminated’in vacuo and>248 mg (0.58 mmol, 65%) D-6¢

25(}50%? ﬂﬁﬁo?ﬁ@-—f@ gl ess sOhR)RIF 2. O (aligacgelopthexiEdarbokylic acid
T: 423 (M+H)+ WO 2007/003596 41 PCT/EP2006/06 736

fg@mgh}ﬁgf}?}ﬁém }}2“31 Wﬁm@ﬁpq 3518 waL ethanol. 7.3 ml(42.5 mmol, 3.4 eq)

Hiinig base is added and the mixture is stirred for 4 h at 70°C. The reaction mixture is

stirred into 275 mL water, filtered to remove the undissolved matter, the filtrate is adjusted
to pH 2 with saturated aqueous KHSO, 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 synthesis with (1R,28)-(-)-2-amino-1-cyclopentanecarboxylic acid- or (1R*,25%)-(t)-
2-amino-1-cyclopentanecarboxylic acid derivative is carried out analogously. The

corresponding products are designated D-2b (chiral, enantiomer of D-2a) and D-2¢ (rac).
Preparation of (18,2R)-2-aminocyclopentanecarboxylic acid hydrochioride

Chlorosuifonyl- N O HN o Q
isocyanate A Kinet. Resolution HCl(ag)  HzN OH
> : - ’ HC!
Lipase
Candida antarctica

racemic chirai

22.64 mL (0.26 mol, 0.95 eq) CSIis 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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NVNH y /S E-1 20 g (153 mmol) 2-thiouracil is suspended in 250 mL
WREMERBI"@Ad then 8.7 g (152.9 mmol, 3 eq) of sodium methoxi@eF&r2006/063736

added. The solution is stirred for 5 min at RT and then 5 12.4 mL (198.8

mmol, 1.3 eq) of methyl iodide is added dropwise. The reaction mixture is

stirred overnight, then poured onto water and extracted 3 x with about 150

ml chloroform. The combined organic phases are dried on magnesium

sulphate, the solvent is eliminated, in vacuo.and 16 g (121. 49%

S R ALY T T it ML Qo Syl 0  Raico,
Toeliaydoaspyrintdire@rytaedido) vorth 2616 adidi it meidbt, tNfoCaRid fhdses are
4, .8.mmol) E-1 is.dissalved in 1 digl diethyle I . )
R e R S R L P Tt Y oS Prginated i
vaq)dl-280i g hbesizdicl atisht iheel Swshctigstahexdty ebhsmimsiixed for 16 h.

fter cooling fo RT the precipitate is sugction_filtered h ith a.littl
56 AP VR PP AR A in VAl 55 AT Toronded
i1 ase wbilinediasramelouliéss:8alididy) Sipak+1 2B AMs bijdedVad the

2007/003596 42 PCT/EP200 6 _E- L. .
BRSO RBL 110 OB by 25 I RepBEIe i e Cole

-penzoic acl
WSO EisBardyiE3Be aminthé) Betais j3lavepointtdGortynater TR gellowish oil

NaOH#l54 5 mmol, eq) is,added. The solution.is combined with 11.9
P by Ao S SRt R R SRS A0 e
HHCasatiNui Cinsulphiate Pentghyouatphisaddedritaetminatétedoddsromethane, the
iodine,é’gﬁen the mixture is stirred for another | h and goole RT.The. ..
R A TS N R RSt AR R he Hifhination of
alhduovdiatifer: (38tiduamsah 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% HCI (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 (1S,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 Fueloep, 2003).
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82%) E-3a is obtained. MS ESI+: 358 (M+H)+ 10 E-3b)
MO(%O@/S%%Q% -0x0-1 6-dihvdro-pyrimidin= 33. -yllamino)-benzoic ac|(JP(f:“;m?/)lz006/063736
N\ /'N~H HN CO2H E-3b 9 g (38.9 mmol) E-2 is placed 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 15 for about 1

h at RT. The reaction mixture is stlrred |nto 800 mL water, the precipitate

B3y G Shed\itBromethyl-

water a . )

fae1fal M : : lfsilica gel, EE MeOH 7:3) MS-ESI+: 309/311

(M+H)+ (| X Br) 20 WO 2007/003596 43 PCT/EP2006/063736 E-4a)

4- (4 -chloro-5- |odo pynmldlnkfvramlno) benzoyl chloride and E-5a)
idlig-2wlamino)-benzoic acid CI ClI N\N N\ /N

{ E-5a 5 6.5 g (18.2 mmol) E-3a is suspended in

80 mL phosphpr '0' Nde and the mixture is refluxed for 3 h with

stirring. The reiaction mixtuwe is added dropwise to 800 mL water/ice with

vigorous stirring,j stirred for another 30 min and the crude acid chloride

E-4ais filtere - 1is,is dried in vacuo and used further without any
purification. OBn

HNHN /CI/O

© D-3a
2.59 g (4.9 mmol) D-2a, 2.21 g (6.9 mmol, 1.4 eq) TBTU and 4.21 mL (24.6 mmol, 5 eq)
Hilnig base are dissolved in 75 mL DMF and stirred for 20 min at RT. Then 0.63 mi (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 ml acetonitrile 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.
Re=0.53 (silica gel, cHx:EE 11}
MS-EST™: 542 (M+H)"

D-4a) 4-14-{( 1R,ZS)-Z-isopropvlcarbamovi—cvclopentvlamino)-5~triﬂuor0methv1-

imidin-2~-viaminol}-benzoic acid

o D-4a
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To prepare the acid the crude acid chloride is dissolved in 200 mL THE

WAhHFE T of 10 20% aqueous NaHCAD3 solution are added. ThEF2006/063736

reaction mixture is stirred for 16 h at RT. THE is eliminated in vacuo, the
agueous phase is adjusted to pH 2 with concentrated HCI, stirred for 10
min, the residue formed is suction filtered and washed with water. After

drying in vacuo 6.3 g (16.7 mmol, 92%) E-5a is obtained as a colourless

id. [Rf= 0.24 (silica. thyl acet - ; +H)+ e
A SIS SIS M SR ST Mt o
catglyst S o-55h Rshe- phamadialinage viddwih Dhoendic atid Birager# @I faT [L N at an Ha
LN~ N.. N~HN E Cl1/ 20.E-4b E- P I - .

A O s T IR A TR e o e
tf@ﬂgfazmﬁiﬁ?ﬁ&leﬁﬁhh @%&nrdmmdztl@hﬁimtpysi n’&i@ti’nratwljdﬂiﬁm The residue
.henyl 5(4- -piperazin-1-yi)- r.m= ' N -
O e S D e G e gloﬁnﬁ%iaed
filfieined bad wW@shedhmidh, c2lB ehpriinigites 3. 280l 182 thhebikhe eg)t D-4a is
-g@gthylpiperazine is added dropwise to this solution and the mixture is

N
Os}{frre for 90 min at RT. Then 100 mL water is added and the mixture is
RictractedsBixavgith SHillsiviglitetafeiThe@dmbined organic phases are

OREASr . 450 M+

The enantiomeric compound and racemate are synthesised analogously.

D-4b D-4c

D-5¢) t-butyl (#)-14-[4-((1R* 28%)-2-isopropylcarbamoyl-cyclopentylamino)-3-

trifluoromethvl-pyrimidin-2-ylamino]-phenvl} -carbamate

CF © \NIH/ |
LA

-5¢
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on magnesium sulphate and the solvent is eliminated in vacuo. 566 m

We PHIRBI*86%) 10 E-6b is obtained irfthe form of a colourless @W 0061063736
MS-ESI+: 410/412 (M+H)+ (1 x Br) E -7b) (+) (1S*
2Rf)-2-{5-bromo-2-[4-(4-methy|-piperazin-I-carbonyI)-phenyIaminoI-
pyrimidin-4-ylamino -eyeiopentanecarboxylic acid OH BrJH N,~/N Y
HN I ~~N/1 NJ 15 O E-7b 459 mg (1.1 mmol) E-6b is dissolved in 5 mL

utanpol an bine 36 3 )
Aé]é) Igm%cgné olﬁer% ané/e?ar oxy(fnc aci r?@a‘%%‘r%gglgj gg\c? Qat‘g%uégg 13 eq)
Muglbasaaﬁldme&wctfbntmo&tare addstihmdderstGdymihet 230K (CEM

e 00 The re ur redi
B e e e R R R e
Ie@mbmﬁm«urgﬂmlcqmm& m&@@edmﬂwﬁmws 2 x with 20 mL of 0.5 M

Tgﬁ E(SEﬁ Or]g(%? Cuo%%a%@o@sa neSIPSn%OS m%@%%@gﬁ @Riy%'tnlﬁ ethyl acetate. The

mmo obtained in the
fonbinédgimitlphsseasire. mstqasmtsma@cu\mw)e%ls&dw@@osﬁﬁ solution,

SR (U 8002 RO i GReR ARl RHI B a e

solvent is eliminated in vacuo. 461 mg (0.88 mmol, 89%) D-5¢ is obtained in the form ofa

yellowish solid.
MS-ESI": 523 (M+H)"

D-6¢) {(H)-(18* 2R*)-2-[2-(4-amino-phenyl amino)-5-trifluoromethyl-pyrimidin-4-

vlaminol-cvclopentanecarboxylic acid-isopropylamide

N N

\f
HN@\

NHe pse
461 mg (0.88 mmol) D-5¢ is dissolved in 5 mL dichloromeﬁhane, 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.
Ry= 0.08 (silica gel, cHex:EE 1:1)
MS-EST'; 423 (M+H)"
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O E-8b 1 g (3.04 mmol) E-5b is dissolved in 3.9 mL DMA and combined
WRI90I/808567.6 mmol, 1.5 eq) Hilnig bagé. 390 mg (3.04 mmol, FEgjFr2006/063736
cis-2-aminocyclopentanecarboxamide 10 (racemic) are added to the
solution and the reaction mixture is stirred for 60 min at 120C. The
reaction mixture is evaporated down, the residue is taken up in 5 ml of
1-butanol and the precipitate is suction filtered. After washing with 5 mL
ing.in. vacuo, 935 mg (2.2 mmol, 73%) E-8b is
RTINS F o+ 420/422 (M+H)+ (1 x Br)

15 The |od|ne ve E-8a is prepared analogously from E-5a. The
reaction temperature, however, is 80C. WO 2007/003596 46

PCT/EP2006 E-9b) (+)-4-14-((IR*

2S*)-2-carbamayl-cyclopentylarnino)-5-cyano-pyrimidin-2-

vlaminol-benz6ic acid B-NH2 N\ N HN e / OH 0 E-9b 935 mg (2.23 mmol)
dISSO din8m DMFan 4 21 8.7 599

25 E ri\ﬁ et‘#‘g%%edlarsﬁsé)r a((:i (()Qn %6‘%0 utlgrgé?s%]{}:c?mblnge%l1

mmmaa) qu of@cﬁﬁmmosmm@/aﬁ@waﬂwmmuammnpne@wmméiT and then

IS AFEURA 0 A5G Tor 24y Urng WRED e et 0% OF OSSO i

' catalyst is adde agaln the mixture 1s
:tiﬁeéed‘feﬁ@giurmen Hduaddbtite wwtlmdlsxtrecthrKedlﬂmbmé 1 p@amtighloroform.

ixture.js f|I ered thro afltflle |th ilic I MF J:H? 1; ted
ﬂﬁ?a?%mé’ [o) e\?égoreftgg%g%van to a gs%%our}%g %ttc?abogt 0T llinma ©
distited waltds ghmpsempuat'éct%arﬁem is Gitenacddff, tbmfmﬁmn@@em s solid.

water and dissolved in methanol. RP-gel is added and the solvent is
ellmlnated in vacuo. The mlxture |s purlfled by chromatography using a
3 EEE6- @ Aley (@ QRGN 95 % water

(+0.2 % HCOOH) to 50% actonltrlle (+O 2 % HCOOH) and 50 % water
(+0.2 %

L
COMH o

4.1 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 mmuol, 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 digiyme, 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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15 HCOOH)). 160 mg (0.44 mmol, 20%) E-9b is isolated as a beige solid
WRF20G/45 ilica gel, CH2CI12:MeOH:Act3H 5:1:0.1) MS-ESI+: 3 FKJFB%@?P/O“”%

WO 2007/003596 47 PCT/EP2006/063736 Example 1 ()-(I S*

2R*)-2-{2-[4-(meth}_I|-phenyl-sulphamoyl)-phenylaminol-5-trifluoromethyl-

pyrimidin-4-ylamino}-cyclopentanecarbonamide (synthesis scheme A) 150

mg (0 6 mmol) A-2, 519 mg (1.98 mmol, 3 eq) 4-amino-N- methyl N-phenyl

_ namidoe g.nﬁd d130 ok

Qtlon is stirred into 30 mL water, adjusted to pH 3 with 0.1 N HCI
tracted 3 x with 10 mL ethyl acetate, dried on magnesium sulphate
the volatile constituents are eliminated in vacuo. The residue is
pykified ky column 10 chromatography (cyelohexane/ethyl acetate 2/1). 92
mg ( oI) N-methyl-4-(4-

meth é—?-trifluoromethyl pyrimidin-2-ylamino)-N-phenyl-benzene
sulphonamldg‘ omacsraed as a light brown solid. 85 mg (0.19 mmol) of

this_interme s dissolved 5.mL dichlorgmeth 4.m
henor %rgl%% )gﬁ?agﬁ o’t%é e%z\&@%(‘% @ §§}aae%ﬁeh5c?thggnqégu%r% &) s
AlilsadThe sduoh &t dembliee orghnit Plaadeé. it mashed:g )  wiitke 20dhstirred for 3 h at

turate a03 solution nd |n this way the. lor '
é%él ﬁq‘?gi Rffdjgrylﬁéu (ﬁl (5?85 asea\ﬁl chaP ﬁrﬁggu% Eebgh&gé%te
EREeO ib&ﬂmtbl:n%&’a)lﬁa‘tdfﬂsmmhﬂrfesmmmml& and cooled to RT The brownish

trifluorometh ri |d|n- - 0 m -N-phe enzen
Ph?&@kt&tig) éc P{J alr%%r gw |c[I!? |§ ‘l%éed w?t ?ﬁye rlm}ieg S e}g \J‘/’int 1 g)&%némmd
sepifi @taris 3Bt@aatg (0.18 mmol) A-4a, 26 mg of

IS-2-amino;|- pentanecarboxamide (0.2 mmol, 1.1 eq, racemic) and
SRR

eq) of Hiinig base are dissolved in 2 mL DMA and
stirred for 1 h at 60C. The react|on mlxture is stirred into 10 mL of 0.1 N

pipte lormediis
trification s

‘ a' " . o} . - -
c?e\c%out by column chromatography (cHex/EE 25 60/40 to 50/50 within
0

20 1in), 43 mg (0.08 mmol, 45%) of compound 1 is obtained as a

cplourless solid. Example 2 and 3 are prepared analogously.
Nao NH

HN

CO,H E-3b
¢ g{38.9 mmol) E-2 is placed 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 13
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.
Re=0.27 (silica gel, EE:MeOH 7.3)
MS-ESI™: 309/311 (M+H)" (1 x Br)



{0} 3596 48 PCT/EP2006/0631§6 Example 4 (-N-((IS" o p/ep2006/063736
-(4-methyl-piperazin-l-carbonviZphenylaminol-5-
trlfluoromethyl pyrimidin-4-ylamino}-cyclohexyl)-acetamide (synthesis
scheme C) 38 mg (0.08 mmol) C-3b is dissolved in 50 L DMA, 25 .xL
(0.16 mol, 2 eq) Hunig base 5 are added and dissolved for a few minutes
at RT. 5 pL acetyl chloride (1 eq) is dissolved in a little DMA and added
pElepn wise. t91the- seretiop, Rbdaie 2 Aftanalou o dviniheireasiion mixture
|staken up In drchloromethane comblned Wlth 10 mL P-gel and all the
el TERShte ' s dlany Rarixture is purified by
chromatography through an RP phase (AcCN/water 5/95 to 95/5% in 20
min). After the/ odugt fractions have lo}ée%;ombrned and freeze-dried
18 mg (0.034{him@l, 42%) of compound 4 is dbtained as a colourless
solid. Examp ¥12 are prepared anal'?’)@?ﬂ@ly. 15 Example 13
()-1-methyl-3-((Jg* 2R* 2 HN
2-(4-(4-methvl- pip -I-Carbonyl)-phenylam-
trifluoromethyl-pyrikjgat4-yfdmino}- eyclohex?r‘rthesis scheme
C) 50 mg (0.105 mmol) C b is dissolved in 50 L DMand combined with
55 gL (0.315 mmol, 3 eq) Hunig base. 6 pL methylisocyanate (1 eq) are
added to this solutiog-a&&RT. 20 After about 10 riik$she reaction mixture is

taken |nd| ethane, bined th 10 LofRP el.an
RN AT LA AFe SRR U Aot TR i T g i
shoReatagraphyithlighaMRRqbbsa @x@tﬂm&éﬁ@/gﬁowﬁm%mweﬁwe

min). After the, product fractions een com | ;
Pﬁ@wléﬁ?t‘ﬁﬁt nhgéfo%cglrnap}o)und g og?alr%é%cags%ae%é%u Fgéqsﬁ gc%% °

P Esaomlahitds dikdie preparad asmldgabelyyifiCupea7 00859610
PCT/EPZO /06 m Met 0 mL of
RIS SRR ST R DRGSR RO g 200 mLo

10 QM@E@&&BW@&@mbhxtitﬁmno@}idydkﬂ@@dmmme(wmmd@r 16 hat RT.
scheme C (0.063 mmal) C-3b i dlssolv trated HCI

A S D 02 HSERt BTy P ALy B Al foncentrted HCL

chigeafasmatentd, Zheq):saiadcﬂmdntﬁlﬂsrswomd‘ﬁtated and washed thh water. After
drying in vacuo 6.3 g (16,7 mmol, 92%) E-5a 1s obtained as a colourless solid.

Ry= 0.24 (silica gel, ethyl acetate)
15 MS-ESI": 427 (M+H)"

E-db) 4-(4-chloro-5-bromo-pyrimidin-2-ylamine}-benzoyl chioride and

E-5b) 4-{4-chloro-5-bromo-pyrimidin-2-vlamino}-benzoic acid

Br Br

%\n/cr r)Yor

N\\\rN Na. N

O O
20 E-4b E-5b
Prepared from E-3b analogously to the derivatives E-4a and E-5a.
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RT. After about 10 min the reaction mixture is taken up in
VdicklorgaIethane, combined with 10 mL4RP-gel and all the volatiR&T/EP2006/063736
constituents are eliminated in vacuo. The mixture is purified by
chromatography through an RP-phase (AcCN/water 5/95 to 95/5% in 20
min). After the product fractions have been combined and freeze-dried 13
mg (0.025 mmol, 10 39%) of compound 13 is obtained as a colourless
solid. Examples 19 and 20 are prepared analogously. Example 21 15
[4-(4-cvelopentyiamino-5-trifluoromethvl-pvrimidin-2-ylamino)-phenyli-(4-m
Elby}-[piptagind-y-nedharanedisyriirsisreohsioey() 38iad Op2zeramel) -vh)-
C-2a is dissolved in 290 L DMA, 26 gL (0.26 mmol, 1.2 eq)

ylamine and 75 L (0.44 mmol, 2 eq) Hunig base is added and
the reaction mix@ure is heated to 120C. After about 90 min the reaction
mixture is pou?i\i%mabout 20 10 mL of distilled water and the precipitate
formed is filtergd off. The suspension is extracted 3 x with 20 mL ethyl
acetate, the cBmpifled organic phases are dried using saturated aqueous
NacCl solution and mag nesium squDate, combined with 100 L of dioxanic
HCIl and all the voly onstitlientg are eliminated in vacuo. 106 mg
(0.219 mmol, 99% @:Uj; is obtained in the form of the
hydrochloride. 25 Exampld$ 22 - 26 are prepared analogously. WO
2007/003596 50 PCT/EP2@06/063736EE§tampIe 27 0_xs*

*) nipgrazin-l-car, Sﬁtﬁ m|n I 5 r|fI romethy,
ST 4 TR B S BT R VS 4 oo,
S&eqr)é{(i)@‘bmg Q(BDﬁE (hrdoth©i3d es;)jl\ésnhlhpﬂmmﬁmlbmwﬂﬁd% dropwise to this
%]1%{55) mch zﬁ%n!:_l xlénslg ed%?%@ %rlaa tﬁ’ls g(}r]nﬂ]w s%%@d and the

EICR aﬁe‘&l & feacion mixture is Stirred for 10 min at an
theamembamedcmdrﬁ X18ith dmnetrmj/sl@zhnnaz(@m@mﬂbnmdr biEan(. pBBses are dried

mmol, 3.5 e ixture is s ak n for.4 ha t&gltl? 1, 86%
e T sh e e S Ty S RS, PR eprpl se%)
tReshalatiteatneabiifubatsrarefelenipatBsmesacuo. The purification is

u raphy through 10 RP-phase
c@éf%%ﬁrllheg%g%@@w 8 }%8 in 12 min). The product fractions are

freeze- dried and 19 mg (0.035 mmol, 52%) of compound 27 is obtained.

E-7b) (H)-(1S*.2R*)-2- {5-bromo-2-[4-(4-methyl-piperazin-1-carbonvl}-phenylamino}-

imidin-4-vlamino } -cyclopentanecarboxvlic acid

v
NQ\"/N
HN (\N/
N
© E-7b
459 mg (1.1 mmol) E-6b is dissolved in 5 mL 1-butanol and combined with 536 uL (3.1
mmol, 2.8 eq) Hiinig base. 162 mg cis-2-aminocyclopentane-carboxylic acid (racemic) is
added to the solution and the reaction 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 S0 mL ethyl acetate. The combined organic phases are dried



i6

13

&8 - 30 are prepared analogqusly. 15 Example 31 ()-fdf{$3&%/063736
2S*)-2-isopropylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-
pyrimidin-2- [laaminol-N-12-(1-methyl-pyrrolidin-2-yl)-ethyll-benzamide
(synthesis scheme D) 80 mg (0.18 mmol) D-4c is dissolved in 2.4 mL
DMF, 179 L (1.03 mol, 1.5 eq) Hunig 20 base is added and the solution is
combined with 83 mg (0.25 mmol, 1.4 eq) TBTU. The solution is stirred
ofomAQnituat SRIbhthe and8ie kol AT impiivhidabeédy) 2a(2adinonthid)ed-mmol, 57%)

thylpyrrolidine is added.and the mixture is stirred for 2 days. Then silica
%igﬁﬁ%y Hi#éel%ggt%fr?’r%ci’i ll}%eg%g%h% volatile constituents are
efinmpEteshiisvaque+ e puriigation is carried out by column
chromatography through a normal phase chromatography 25
(DCMJIMeOH/NH3(aq) 5/1/0.1). 70 mg (0.125 mmol, 70%) of compound
B31s ebtainesmxaumgias:3%+ 58 asehpreparedodnalnghusiyo Worimidin-2-
2007/003596 51 PCT/EP2006/063736 Example 59 (+)-(IS*
yl-pinerazin-I-carbonyl)-phenylaminol-5-trifluoromethyl
- pyrimidin-4-ylamino}-cyglopgntanecarboxylic acid isopropylamide
(synthesis scheffle G) 88 Jng (6.18 mmol) C-3d is dissolved in 2 mL DMF,
153 L (0.90 mpaot iinig 5 base is added and the solution is
combined WitN§1 g( mmol, 1.4 eq) TBTU. The solution is stirred
for 20 min at Rﬁ/then 12 gL (0.27 mmol, 1.5 eq) isopropylamine is added
and the mixtures stirggd for 16 h. It is then filtered through basic
aluminium oxide a hshed with 20 mL methanol. RP gel is added to
the filtrate and the voidl Bhstituents are eliminated in vacuo. The crude
product immobilised on thg RP-g I_%lO purified through a reversed phase
(from 95% water (+0.2% HCOOH) and 5% acetonitrile (+0.2% HCOOH?
tog5B3%Anateslp HeSEs 0 asetuedtite iR 20BN Ao ssphierdgpfbddorl (7.6 mmol,
ctions.are combj [ e i id anehiresd;
A R
kydeacih)oridedieddmiheusetiBonendatine seretionlounans ffime! fafhpms at 120°C.
e A NSRRI AloaUs o FHOTIPIES GRAVREHA /3Rl AL BRanol and
pared accordingly from C-2a, using the o
the precipitate is suction filtered. After washing with 5 mL of cold 1-butanol and drying in

vacuo, 935 mg (2.2 mmol, 73%) E-8b is obtained in the form of a beige solid.
MS-ESI": 420/422 (M+H)" (1 x Br)

The iodine derivative E-8a is prepared analogously from E-5a. The reaction temperature,

however, is 80°C.
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enantiomers of cis-2-aminocyclopentanecarboxylic acid and lastly formin
WAGEERIBPylamide prepared. Alternatitely 68 and 69 may also Hel/EP2006/063736

obtained from 59 by 20 preparative chiral HPLC. Example 70 ()-(1S*

2R*)-2-{2-[3-chloro-4-(4-methyl-niperazin-1-carbonyl)-phenylaminol-5-

trifluoromethyl-pyrimidin-4-ylamino3-cyclopentanecarboxylic

isopropylamide (synthesis 25 scheme B) 30 mg (85.5 mmol) B-2a is

doIveSIr il;li 109L NMP and comine_

B A lsorEd A O Ve YEIODETLE
: -

oo~ VI=PTP C TTE ] U
via i@lﬂ@%@é@a@ (0.43 mmol, 5 eq) is added to this reaction mixture and
it is stirred for 12 hat 5C. The reaction mixture is taken up in

- nd gombined 30 with 6 mL RP-gel, the volatile
in vaéuo and purified by chromatography
5% acetonitrile to 95% acetonitrile in 10 min).
; »2006/063736 Corresponding product
fractions are tegafrom the-Solvent by freeze-drying. 35 mg (0.06 mmol,
72%) of compaqund 70 remain. Examples 71 - 75 are prepared
analogously. xeyfiptas 76 - 105 (General method) 1 eq of compound
B-4 (compound E- xamples 98 - 101 and compound E-8a for
Examples 102 -105) i5°dissplved in DMF (about 1 - 10 mL per mmol), 4 - 6
eq Hunig base and then 13 -1.5 ggl B TU are added. The reaction
mixture is stirred for 10 - 30 min to at RT and then 1 -1.5 eq of the amine

% ‘amitin2.2 avdel BxRbrisibseoiuedrith® reladiti wid #0acnenddixfaraok 2 €1
gogg%%@r%xﬁ@eﬁw da&s'ue&emé@l%%na%mﬁ{mmmh 80 mg

e product is purified by column chromatography (normal or

RFEhase)lad desYinnatladmmtarmsistriobenyinmphypg pad heated to 145°C for 24 b,
éi%%ﬁ%%%ﬁﬁ%’ %’@oﬁ?%%aﬁ? in)saakiftyesameathrRydaidiBnount of catalyst is added

phenylbenzamide (synthesis scheme A) 700 mg (3.06 mmol)
Agsiis tissulvediis beredivia. Boba faeeten reastio nitlisiy wogkedigp: The
g%acclr;ﬁﬁ)nairﬁg.lxﬁﬁg {08 654 ARG Y iRRRRRECAIRA RISy EiSSOVEY, ithe filirate is

evaporated down to about 5 mL and poured into about 400 mL distilled water. The

constituents are eIimiQate
through an RP_ghaseNdfon

precipitate formed is filtered off, washed with 100 ml. water and dissolved in methanol.
RP-gel is added and the solvent is eliminated in vacuo. The mixture is purified by
chromatography using a reversed phase (from 5% acetonitrile (+0.2 % HCOOH) and 95 %
water (+0.2 % HCOOH) to 50% acetonitrile (+0.2 % HCOOH) and 50 % water (+0.2 %
HCOOH)). 160 mg (0.44 mmol, 20%) E-9b is isolated as a beige solid.

R; = 0.30 (silica gel, CH,Cly:MeOH:AcOH 5:1:0.1)

MS-EST™: 367 (M+H)"
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20 DMA, is added dropwise. The reactign mixture is stirred at R
‘Hﬂ’t%”soﬁﬂ%%%gé with 400 mL dichloromethane and extracted 2 x W-I%I‘@%%Elano 6/063736
semi-saturated ammonium chloride solution, then dried on magnesium
sulphate, and the solvent is eliminated in vacuo. 1.1 g of crude ()-(1
S*,2R*)-2-(2-methylsulphanyl-5-trifluoromethyl-pyrimidin-4-
ylamino)-cyclopentanecarboxamide is left as a beige solid. This is reacted
furhgnwithout 25 purification. For this, the solid is dissolved in 60 mL
THF,'1.31 g (5.5 mmol, 77% 2 PBA is_added batchwise and the 0
n % 7 . 4_fmet -1 IJHEHE H 2 TV

: ; . 0 g - ‘ ﬁBEQF " ate.sal L an, inisway
lgﬁéﬁ@-&{cﬁﬁ’%g gr@?céggg q?ls ellmlnggg"ﬂﬁ@%ggﬁﬁ%e%c%gﬁgﬁg)phase

1bugH e mediumn B0 LB 4leYSmBie).of ef)deamino-N-methyl-N-phenyl-
géé_%r%éﬁgﬂa%ﬁ@@maq%%hum%ﬁﬂﬁa%w,om SHWAWIR, RAREPOSABRR are

06/063736 pyrimidin-4-ylamino)-cyclopentanécarboxamide is

distaived iwhivh & dsdansiybee furiseraplifi srioHon thetitee Sl wmp at 180°C
G942 maR Qb QA S HR reeietharasHIBRI Y WHLOMESY b pH 3 with

yrimidin-4-ylamino)-cyclopentanecarboxamide is dissolved in 500 | NMP,
BridNLHE hep)s qamstedm ol with Byivh-eiihetrinigadmieb s Bagaering pylphate and

byArosh s AGi M SO AR IR SR AR O Pre R dtaddeshioribi s Asttigm

and it Is stirred for 16 h at 50C. The reaction mixture is stirred into 30 mL

whatenatagupien (@ygphexansietyhicestie 3/ N-19e m 0- 2 vaetb  soetiind16-
gﬁtﬁﬂt&d @9&{2%%&&&8&&%&399@%%%@%@@%@%%-mﬁgaa%g{umomide

1
sulphate, all the volatile constituents are eliminated in vacuo and the
dsetiéaioegresci bigltt bipnel $akd cyclohexane/ethyl acetate 60/40, the

REGIRIARyIS ALYt filferadrabd weshadwith 2R opanokilRsRehi&03e, 64 mg

[
mmog (7%) of compound 106 is obtained as a colourless solid. Examples
10:28000m6b pré sardd dhatodrenerPrareitecklismdded i dhpmpirisig isystirred for

5o6R 'R"F‘.”Iﬁ@f@?ﬁi&%ﬂﬁ’&)ﬁé%‘éﬂe@@@mﬁmﬁﬁﬁa@ﬁi 68@8ls NaHCaO;
Example 110 ()-((I S

RGBT PagAtin StehIoEbEraSis-RagrsarimipHehy Mitsrying the organic

v 4 vlar o oony s,
s o oL LA
pxiossnetoBpimsins2edpmney Vomstshd 2heny (eeraensiidphengpife (A-4a) is

TREhareadded Jha seiHEaRdsa e difon2R:mi shrification.

83 mg (0.18 mmol) A-4a, 26 mg of cis-2-amino-1-cyclopentanecarboxamide (0.2 mmol,

1.1 eq, racemic) and 35 pL (0.2 mmol, 1.1 eq) of Hilnig base are dissolved in 2 mL DMA
and stirred for 1 h at 60°C. The reaction mixture is stirred into 10 mL of 0.1 N HCI (ag),
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 obtained as a

colourless solid.

Example 2 and 3 are prepared analogously.
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RT and then 8 L (0.116 mmol, 1.5 eq) cyclopropylamine is added and the

RHIXA9R3/0§38ernight at RT. It is filtered tHfough basic aluminium oB&d&r2006/063736

washed with about 20 mL methanol and the filtrate is combined with 8 mL

RP-gel. After elimination of the volatile 25 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
Bﬁfreeze -drying. Compound 110 is obtained as a colourless film,

12\ Mg (OL2ARFYMOk 22 MehESHipd=/ A 4- M bhd (hinyBhixample

111 - 120 are prepared ana ogously WO 2007/003596 54
e prmgtiy] rebphapinpd evelohex yl)-acetamide (synthesis scheme C)

|d§ Mﬁ@kﬂ'ﬁqﬂ%‘\%{y bsolfil(bfrA, 25 pL (0.16 mol, 2 eq) Hiinig base

R* 2 rrolidin-I-carbon
cyfel mrﬁé?@ﬁﬁirﬁ%ﬂf%fﬁyl%%%ﬁﬁ 5 ylaaseis Hepgdriilieq) is dissolved in

(gypihesis achRmedei@} @Qt@@r@é@@}:%ﬁ%&d'ﬁﬂl{\’%tﬁ i@‘h[ﬁl—thc reaction
DMF, 132 L (0.77 mmol, 5 eq) Hiinig base and 69 mg (0.22 mmol, 1.4 eq

TRIFYES HEGRUPTR é@é‘é’i%‘f*?%% reoreifee Vit 18omHiR Braoenghal T volatle
1R Rk AdamRIn A e RYBOtigiRgis aeld adband 4he iKkuRals eraphy through

stirred for 16 h at RT. It is filtered through basic aluminium oxide, washed

viRHREDBRAS GAT- R WSRO Fa oY 26 MBI ohiish L Risdidsagians bave
Afteh ehminationf theolrtile 18RS {HIe SR ST BIIBENS 4 is obtained as a
purified by column chromatography. (DCM/MeOH/NH3 9/1/0.1). After the
preryEERElshs have been collected, mixed with 100 L HCI (4 M solution
in dioxane) and the solvent has been eliminated in vacuo, the

drochloride of compound 121 is obtained as a colourless film, 29 mg
(é@ﬂ%‘ﬂlﬁﬁél 13 FrRieRAsERSpogHE N+ H)+ Example 122 - 128 were
prepared analogously. 20 Example 129 4-[4-((1R,3S)-3-carbamo
1- cyclopeentylamrno) -5-trifluoromethyl-pyrimidin-2-ylaminol-N-

WINF(]i methvl: prperrdrn -4- yI) -benzamide (synthesis scheme C) 75

tnfiuorome‘zhvl-nme1d1n—4—vlammo} cyclohexyl)-urea (synthesis scheme C)

50 mg (0.105 mmol) C-3b is dissolved in 50 pIL DMF and combined with 55 pL (0.315
mmol, 3 eq) Hiinig base. 6 uL methylisocyanate (1 eq) are added to this solution at RT.
After about 10 min the reaction mixture is taken vp in dichloromethane, combined with 10
mL of RP-gel and all the volatile constituents are eliminated in vacuo. The mixture is
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 and the reaction mixture is stirred for 30 min. Then 14 .tL (0.22
mamedpLoBieey) of 25 aqueous ammonia sédution (28%) is added a@TIRP2006/063736
mixture 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

purified 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 L dioxanic
HespadeaiP the volatile 30 constituents are ellmlnated by freeze drylng 35

%'Eé QHQ (?0%{5 %E‘BEM E%’x%‘f‘é@% @9&”&%@ ﬁﬁ'ﬂﬂﬁ@@ﬁ&@@nﬂ%&%%"ﬂ%zz uL (0.126

y amlnol -cyclopentanecarboxylic acid isopropylamide (synthesis scheme

myeol A Banwediasolfad-imethyl chifroambinEudve Eagdeddaths solution at
RAp0ls 993&{'%‘%9%&8 AGRe R Bl 08I E Q&?{m&cﬂia§&¥{aﬂaﬂe59&nbmed

RL THF, Is added. Atter about 90 min the reaction’solution is diluted with
T@ith(l GrrothRRctedneBah th Polpsil pscatsiients @Rdimtmsidphicacuo. The mixture is
| r )

B el A e in 20 min)

aﬁﬁ&tgb@ m@@@h&ﬂ@wabw@eﬂwwmﬁﬁﬂgmﬁa BaeadAdgpanmol,
/t?ra?@omaﬁ% 19/¥emdseiminatBb By dieesradrying. 14 mg (0.028
54%) of compound 131 are obtained. 15 Examples 132 - 133 are

prepared analogously. Example 134 (+) (1S* 2R*) 2 {5 cyano 2
" (Gatve RiResaZiR: irarbruyAlABgRyiaminol-pyrimidin- 4-ylamino
}-cyclopentanecarboxamide (synthesis scheme E) 20 40 mg (0.11 mmol)
E-9b is dissolved in 1.5 mL DMF, 110 RL (0.63 mmol, 5.8 eq) Hanig base
isjaddedand the reaction mixture is stirred for 40 min. Then 18 RL (0.16

mmol, 5 eq) N- methyllperazme is added and the mlxture |s stlrred for
A8 HCRE % BohpR R i prainid 1) i |-(4-meth

cgp@%gsmq@g&m{g (;r,}lmgos@l%;@@ mlxture is purlfled by column
chromatography (DCM/Me (0.07 mol, 67%) 25 of

H 9/1). 33
cERPENEA Beld biztads dEsgalvisdn a%guh@é\/h%e%@,gaq%% mmol, 1.2 eq)
apalegAUsYamine and 75 KL (0.44 mmol, 2 eq) Hinig base is added and the reaction

mixture is heated to 120°C. Afier about 90 min the reaction mixture is poured into about

10 mL of distilled water and the precipitate formed is filtered off. The suspension is
extracted 3 x with 20 mL ethyl acetate, the combined organic phases are dried using
saturated aqueous NaCl solution and magnesium sulphate, combined with 100 pL of
dioxanic HCI and all the volatile constituents are eliminated in vacuo. 106 mg (0.219

mmol, 99%) of compound 21 is obtained in the form of the hydrochloride.

Exampies 22 - 26 are prepared analogously.
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Example 137 30 ()-(I S*
PRIWUEIE |oprogylethyy1-2-[4-(4-metblyl-piperazin-l-carbonyl)-F € 1/EF2006/063736
phenylaminol-p imidin-4-ylamino}-cyclopentanecarboxamide (synthesis
scheme E) WO 2007/003596 56 PCT/EP2006/063736 50 mg (0.09
mmol) of 105 is dissolved in 220 L DMF and then 15 mg of dichloro-
bis(triphenylphosphine)palladium (0.021 mmol, 23 mol%) and 10 mg (0.03
g\imol ig eq) copper(l)iodide are added. The solution is combined with

||n|g base and then with 18 mg (0.27 mmol, 3 eq)
etmrmsmmwmah@s Fhetiedotipnarmixiuredebiiigtpdifetivtamiivbifias fedromethyl-

rleofDCM/ . . 24S heme C)

e i y“cotlumn

ebrﬁ@ékﬁ@nammoﬁ Ca$ﬂad uidhmhgmaﬂ&ahme mqm 0597 Jvatan!, 2.6 eq) Hilnig

R SRS A STV AeTOSHOREIRT A AT A R L s sred

corioined aﬂdﬂbﬂdsﬁibteamsbebmmathd 1y fiedinctByitying. AMngI(0i665 THE,

B S 50U MHIGTS B 758 i esioneh (s it s

ysicter® papyioaiaitbasdherebimadnitioge milaRR-atUaxd. dbtheaohgiée bo0stituents

S OB A A1 ORI eSS i gpLomn chromatography through
Wlpm@myb@mﬁmﬂmmk) 188 aori 046 (st Basia s Ghenmpeo ) ct GhenignOaibireeze-
R e SN S PN 20973 R ol 29

924 & SOIUBORTS degassecpln vacuo and 3.5
mg (0.004 20 mmol 3 mol%)

&%g{r@# %?1 é’cPuc %&(?@%%p%%‘ﬁ r&(;eanneo}%alrl;]afgggjflulzn carbonate

solution (2 M in Water) are added under argon. The two-phase mixture is
Hesdaehie JBOC for 5 min (CEM microwave, 100 W). The organic phase is

am tg o Qt“t . thag nn colmblne Wlth 6 mﬁiu :' "
‘ 1Qfmmate(synthesis scheme

% 2% HCOOH) and 3%aceton|tr|le (+0 2% HCOOH) to 70% water and
o acetonitrile in 12 minutes v). The corresponding product fractions
age aambireshact) thelsodvdinidbyadinntatenbp e 26 ming. (3 mgl(A.003;) Hinig

| mmmﬁ%@% s und 10 s obtaned W L99(893596.8 1 .4 eq) TBTU. The

solution is stirred for 40 min at RT, then 38.5 pL (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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Example 141 ()-(1 S*,2R*)2[2-(4-[
VA ieze@p sis-1-yl-3-fluoro-phenylamino)-S-trifluoromethyl- PCT/EP2006/063736
pyrimidin-4-ylamino]_cyclopentanecarboxylic acid isopropylamide
(synthesis scheme B) 23 mg (0.066 mmol) B-2a is dissolved in 100 L
NMP, 17 mg (0.079 mmol, 1.2 eq) 35
fluoro-4-(4-methyl-[1..4]diazepan-1-yl)-phenylamine and finally 46 L HCI
0.18 mmol, 2.8 eq, 4 M solution in dioxane) are added. The reaction
q§?ﬁeated to 90C for 12 h, comblned with 6 mL RP-gel and the

IEE T oiyDIPRéAgTART6 IPstilatiRinethyl-

IS carrled out throuh a revertsed phase (from 95% water (+0.2%

le L sghesis f@heme C)

%@ gy 'i% tﬁﬁ@m@dqulﬁﬂm%@iﬂg @'N@thsfﬁ%@@g@fﬁtﬁﬁ@é@?@f Hiinig
e solvent is eliminated by freeze- d%/lln% 3 mg 0.005 mmoI 8%) o

@éﬁﬁp%‘ﬁﬁ?‘i@&diéb@tﬁalmwi Pl -4 €) TETU The

)-(h& thyl
s s e U i

BB TR RAA&E- sté%tttalc”)ﬁfw RS Himpyrinym oxide
isdisslverilin tni Ridaneh and this solstian:ds wemhinRhithc3R hde

(0.275 mmol, 1.1 eq) racemic trans-2- ammocyclopentanecarboxam|de

SABSOIPE BTOLEBIRRS 10 veek) HifFBESETRT A e ebBiRed AR B R Feee! 1
GEMI IRV ES & SUEEAHIRE 3R RV SN ke plele %ANTeTSiaN d8d 5% acetonitrile

obtained. About 20 mL methanol is added to the reaction mixture, this,is

doMBirdiGRPFR e daleateiat Btht drrreinaiisFifaR miBhSrime RO Rtme product

SliRinae sl YA dRRINIY R As dirifiadthassaiion BRI RE:H@oM the solvent
95% water (+0.2% HCOOH) and 5% acetonitrile (+0.2% HCOQH) to 55%

WhatEestaiages o5 apa OritRanmeb i), shvRpbnaRigrist ot iaeHehg? remain
afecampined 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

AURGNES 56 w@@la@mm@@eﬂﬁl@g@@gared analogously 30 to Example
129 (nucl éé)hlllc substltutlon with the 3-amino acid start g fr%nEC -2a a tge

FRSAPRIAH YRR ATe WeP 66 A5 5898 g grom C-2a, using

RaddEGRONC/OE3L3omERRINg ek BaFbo xSIdcitiEaRd Melly it Rihe

MS (ESI) UVma:
1sop(ar0p}2}tam1de prepared. Alternatively 68 and 69 may also be obtained from 59 by

preparative chiral HPLC.

Example 70
(+)-{18* 2R *}-2-{2-[3-chloro-4-(4-methvl-piverazin-1 -carbonvl)-phenviamino}-5-

trifluoromethyvl-pyrimidin-4-vlamino } -cyclopentanecarbox vlic 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 HC] 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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no. eluant C] min [M HI'[nm] FONH, MNm 6 1 NYN 0.32 m 2.20 535

306 14d/0635P4 SON \ > rac o NH, ~N M ZN'rN 6 0.20 ro 473 HNRCGIU/EP2006/063736
MCFFONH, H " NMNYNmM3™\0.20m521 oxs rac,NH cb )H*

S C)4 NYINN 0.46 ! m1.41520276 o\rn"'00eNJJ 8QO0

Corresponding product fractions are freed from the solvent by freeze-drying. 35 mg (0.06

mmol, 72%) of compound 70 remain.
Examples 71 - 75 are prepared analogously.

Examples 76 - 105 (General method)

1 eq of compound B-4 (compound E-8b for Examples 98 — 101 and compound E-8a for
Examples 102 — 105) is dissolved in DMF (about I — 10 mL per mmol), 4 - 6 eq Hinig
base and then 1.3 — 1.5 eq TBTU are added. The reaction mixture is stirred for 10 - 30 min
at RT and then 1 — 1.5 eq of the amine or aniline is added. After the end of the reaction the
reaction mixture is combined with silica gel, all the volatile constituents are eliminated in

vacuo and the product is purified by column chromatography (normal or RP-phase) and

isolated.

Example 166

(+3-(3-[4-((1R* 2S*)-2-carbamovl-cyclopentyvlamino)-5-triflucromethyl-pyrimidin-2-

ylamino]-N-phenylbenzamide (synthesis scheme A)

700 mg (3.06 mmol) A-3 is dissolved in 6 mL DMA. 800 pL (4.6 mmol, 1.5 eq) Hinig
base is added and 440 mg cis-2-amino-1-cyclopentanecarboxamide, dissolved in 24 mL
DMA, is added dropwise. The reaction mixture is stirred at RT. After 1 h it is diluted with
400 mL dichloromethane and extracted 2 x with 200 mL semi-saturated ammonium
chloride solution, then dried on magnesium sulphate, and the solvent is eliminated in
vacuo. 1.} g of crude (i)~(1S*,ZR*)—2-(2-methy1sulphanyi-5-triﬂuorbmethyl—pyrimidimfiu
ylamino)-cyclopentanecarboxamide is left as a beige solid. This is reacted further without
purification.

For this, the solid is dissolved in 60 mL THF, 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 aqueous sodium hydrogen carbonate solution and in this way the 3-
chlorobenzoic acid is eliminated. After drying the organic phase through magnesium

sulphate, 1.15 g of crude (+)-(1S*,2R *¥)-2-(2-methanesulphinyl-5-trifluoromethyl-
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FFENHJJ, = N5NYNO0.301.51562279 HN60/NJJS Z 0aONH"6
WBRIDOBB4 562 280 N IY r" 00 N-lj > &c 0 = H Q 7 NyN 0.39 PE&BEF3406/063736
279 NHN\~N OO rlc/ NJ> 0 WO 2007/003596 59

PCT/EP2006/063736 Ex. m.p. HPLC RT MS (ESI) UVmax no. structure

eluant C min M+H' nm op /8 N,,N0.29 00 1.59549 279 (NNJz

pyrimidin-4-ylamino)-cyclopentanecarboxamide is obtained, which is used without further
purification in the next step.

156 mg (0.45 mmol) of (£)-(1S*,2R*)-2~(2-methanesulphinyl-5-trifiuvoromethyl-
pyrimidin-4-ylamino)-cyclopentanecarboxamide is dissolved in 500 ul NMP, and 148 mg
(0.68 mmol, 1.5 eq) m-aminobenzanilide is added. 34 pL hydrochloric acid (4 M solution
in dioxane, 0.3 eq) is added to this solution and it is stirred for 16 h at 50°C. The reaction
mixture is stirred into 30 mL water, adjusted to pH 3 with 10 mL of 0.1 N HCl and
extracfed 3 x with 15 mL ethyl acetate. The combined organic phases are dried on
magnesium sulphate, all the volatile constituents are eliminated in vacuo and the crude
product is stirred into cyclohexane/ethyl acetate 60/40, the precipitate is suction filtered

and washed with 2-propanol. 15 mg (0.03 mmol, 7%) of compound 106 is obtained as a

colourless solid.

Examples 107-109 are prepared analogously. Here, the purification is carried out by

column chromatography (ethy! acetate/cyclohexane, silica gel).

Example 110

(+)-((18 2R)-2-{5-bromo-2-[4-{4-methyl-piperazin-1-carbonyl)-phenvlamino]-pyrimidin-

4-ylamino }-cvclopentanecarboxvlic acid cveclopropylamide (synthesis scheme E}

39 mg (0.077 mmol) E-7b is dissolved in 500 uL DMF, 66 pL (0.39 mmol, 5 eq) Hinig
base and 35 mg (0.11 mmol, 1.4 eq) TBTU are added. The solution is stirred for 20 min at
RT and then 8 uL (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% acetoniirile (+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-EST": 542/544 (M+H)" (1 Br)

Example 111 - 120 are prepared analogously.
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racoS PF/FHJIL/p"pwK 280/ 0.34C 1.605649 YN"-m 296 60

NP 20 BO0339AF, 10 NYN NH 0.34 m 1.624648 279 HN /~N 0 0 J PCNI& Bp06/063736
H NC) iz 11 NyN 0.32 "9 1.40 560 280 HN r N 60 N,) pQ FNN Ht' vp~z

XNN 12 Y 0.32 C 1.55550 279 "N/60NJ~X0oHHH S C) 13 NyIN N

0.16 1.44 535 277 HN ~" 60 NJ L

Example 121
N-methyl-N-(1-methvl-piperidin-4-yD-4- {4-[(+)}-{1R * 28%)-2-(pyrrolidin-1-carbonv])-

cvclopentvlamino]-5-trifluoromethyl-
C)

imidin-2-vlamino } -benzamide {synthesis scheme
80 mg (0.15 mmol) C-3e 1s dissolved in 1.4 mL DMF, 132 pL (0.77 mmol, 5 eq) Hilnig
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 (6.144 mmol, 9.4 eq) pyrrolidine 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/NH; 9/1/0.1). After the product fractions have been collected, mixed with
100 puL HCl (4 M solution in dioxane) and the solvent has been eliminated in vacuo, the
hydrochloride of compound 121 is obtained as a colourless film, 29 mg (0.048 mmol,
31%).

MS-ESI: 574 (M+H)"

Example 122 - 128 were prepared analogously.

Example 129

4-[4-({1R 3S}-3-carbamoyl-cvclopentylamino)-5-trifluoromethvl-pyrimidin-2-viamino 1-V-

methvi-N-(1-methyl-piperidin-4-vl)-benzamide (synthesis scheme C)

75 mg (0.14 mmol) C-3f is dissolved in 1 mL DMF, 123 ul (0.7 mmol, 5 eq) Hinig base is
added and the reaction mixture is stirred for 30 min. Then 14 pL (0.22 mmol, 1.5 eq) of
agueous ammonia solution (28%) is added and the mixture 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 1s purified 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 uL. dioxanic HCl 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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aep/\ N14 N"N 0.39 P 1.52 549 278 HNN 60/ NJ ac o WO

WOOPIIGR5YE 60 PCT/EP2006/063736 BX. structure Rf | M.P. HECEIFEF006/1063736
MS (ESI) UVmax no. eluant C min M+fi * nm i H y~H 153- 15 NYN ~J

0.36 00156 1.31 563276 HNJz z 0 FF16 NYN 0.350 O 1.49 577

277 NJzaco20 FFNH (/17 Y.N0.43 m 137- 1.67 625 280/ 60 139
298 Jrac =

Example 130 is prepared analogously.

Example 131

(+)-(18* 2R *}-2-[2-(4-acetylamino-phenvlamino)-5-trifluoromethyl-pyrimidin-4-

ylaminol-cyclopentanecarboxylic acid isopropylamide (synthesis scheme D)

22 mg D-6¢ is dissolved in I 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. After about 90
min the reaction solution is diluted with 10 mL methanol and 8 mL 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

(£)-(18* 2R*)-2-{5-cyano-2-[4-(4-methyl-piperazin-1-carbonyl)-phenylamino]-pyrimidin-
4-ylamino }-cvclopentanecarboxamide (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 (0.16 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

()-(18* 2R *)-2- { 5-cvclopropylethynyl-2-[4-(4-methyl-piperazin-1-carbonyl}-

phenvlamino]-pyrimidin-4-ylamino}-cyclopentanecarboxamide (synthesis scheme E)
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2007/003596 61 PCT/EP2006/063736 EX. structure Rf | M.P. HPLC RT

MS (ESI) UVmax no. eluant C min M+H [nm] FFCN *~S v21 NrN
0.5201.49449 277 NN _

50 mg (0.09 mmol) of 105 is dissolved in 220 uL. DMF and then 15 mg of dichloro-
bis(triphenylphosphinc)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) ethynyleyclopropane. 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,

Exampie 140

imidin-2-viaminol-

N-(1-methvyl-piperidin-4-yl)}-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)
cvclopropylboric 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(1i}-
dichloromethane adduct (PdClydppf DCM) and 2 mL sodium carbonate solution (Z 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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Example 141

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 pL. 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~gei and the volatile constituents 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

iperazin-1-carbonyl}-phenvlamino]-5S-trifluoromethyi-
pm’midin—é‘r—y_iamino } -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
ul (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 purified 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 mmo), 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, their isomers and the physiologically

“acceptable salts thereof are suitable for treating diseases characterised by excessive or

anomalous cell proliferation.

Example Aurora-B Kinase Assay

A radioactive enzyme inhibition assay was developed using Baculovirus-expressed
recombinant human Aurora B wild-type protein equipped at the N-terminal position with a
histidine{€) epitope (His-), which is chtained from infected insect cells (S8F21) and

purified.

Expression and purification

For this, 300x10° SF21 cells in SF-900II 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 250ml SF-900 II medium is added and agitated for 3 days (100
rpm, 27°C). Three hours before harvesting, okadaic acid (Cq4HgzO13, 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 MgCly, 1000 mM NaCl, 20 mM imidazole, pH 8.0, 0.07%
2-mercaptoethanol and Protease-Inhibitor-Complete from Roche Diagnostics) precede the
elution in 8ml (per 200ml of starting culture) elution buffer (25 mM Tris/CI pH 8.0, 300
mM NaCl, 10 mM MgCl2, 0.03% Brij-35, 10% glycerol , 0.07% 2-mercaptoethanol, 400
mM imidazole). The combined eluate fractions are desalinated using a Sephadex G25
column and transferred into freezing buffer (50 mM tris/Cl 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 #6535 201), in order
to cover a concentration frame of 10 uM - 0.0001 pM. The final concentration of DMSO
in the assay is 5%. 30 uL of protein mix (50 mM tris/Cl pH 7.5, 25 mM MgCl,, 25 mM
NaCl, 167 uM ATP, 200 ng His-Aurora B in freezing buffer) are pipetted into the 10 ul of
test substance provided in 25% DMSO and this is incubated for 15 min at RT. Then 10 puL
of peptide mix (100 mM tris/Cl pH 7.5, 50 mM MgCl,, 50 mM NaCl, 5 uM NaF, 5 uM
DTT, 1 pCi gamma-P33-ATP [Amersham], 50 M substrate peptide [biotin-
EPLERRLSLVPDS or multimers thereof, or biotin-EPLERRLSLVPKM or multimers
thereof, or biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG])) are added. The reaction
1s 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 pl. 70% ethanol and then
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equipped at the N-terminal position with a

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 pmol/L, generally less than I 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 cultivated 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)
at a density of 1000 cells per well in RPMI 1640 medium and incubated overnight in an
incubator (at 37°C and 5 % CO,). The active substances are added to the cells in various
concentrations (dissolved in DMSQ; 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. A fter incubation the colour change of the
AlamarBlue reagent is determined in a Wallac Microbeta fluorescence spectrophotometer.
ECsp 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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are pipetted into the 10 41 of test substance provided in 25% DMSO and

this is incubated for 15 min at RT. Then 10 L

Cellomics Array Scan

NCI-H460 cells are seeded into 96-well flat-bottomed dishes (Falcon) in RPMI 1640
medium (Gibeo) with 10% foetal calf serum (Gibeo) in a density of 2000 cells per well and
incubated 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 uL/well
of 4’,6-diamidino-2-phenylindole (DAPI; Molecular 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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ﬁff%t%??;ﬁzﬁﬁﬁ& Qﬁé%ﬁ%‘%‘(ﬁg dRPMSQL RMEQ diRal e ?Bﬁ{ﬁé&}l%é‘ alebrdihe to the

_ 2 hours incubation 20 | AlamarBlue reagent (AccuMe '
Iinteenbtionalhieva b tostaeisdubirdndbitia tenswresbubdsdtgimple acoustic

THehstond, qg’t‘f&éyﬁ%ﬁgsiwi@go i i CAYCRANGE A4 ABEARINe

reagent is determined in a Wal crobeta fluorescence
dpetardpiiorBasytoma, 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, medulioblastomas,
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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EC50 values are calculated using Standard Levenburg Marquard
WIS IGraphPadPrizm). Cell cycléanalyses are carried ouf fgrEF2006/063736

example using FACS analyses (Fluorescence Activated Cell Sorter) or by
Cellomics Array Scan (CellCycle Analysis). 30 FACS Analysis WO
2007/003596 85 PCT/EP2006/063736 Propidium iodide (PI) binds
stoichiometrically to double-stranded DNA, and is thus suitable for

the portion lIs nth Gl, S, nd G hase of the cel

PN bR o TR e SRR GATEP BT o Ao Rt
fhaseda auﬁ:modmlofdﬂa Nanaeatebladiiy, oadnmfxeaswaﬂsomm @2 bladder; lung
m|t05| %rave .2 4N DNA 5 content. Fgé alnwg for e>if1m l%bmas (oat cell
S NERTTUENESARE SEUARLF S 275 ERRS LRI RTINS
fﬁ%ﬁl@iﬁkﬁéﬁﬂrﬁﬂlhﬁﬁh%@ﬁr&fo@m&@rm&mmﬁ&@emb epithelial carcmomas,

bstance is added.in vari concentrations (in 0.1 % DMSO). 'Iilh |
AT DRRBE FoP 0 15 m A LSRG BTN T ot Bxample
felismiey deiachath wiith tiy psifitartich gcbntrifuged nding, a@ﬂlpﬂllﬁrmma&h émbuiar

with bufferend salin @s lution. l(lPBS) d the tcells are then géxedlwlth Carcmoma
HVSOE BB e R AR et WASRIRY S W P cells are

penrikalgitisao ywithhdrian XHIOO0:(Siom 80 De2 Sfpie Baﬁmmmmﬁamuw-

EE’R? then mCUbﬁng Wn;h solution ﬁﬂ_{g |d| um, |od|de IO /m an&dncar or
h%lgr@'e?vg Igrrﬁir%’n%ler tio o' S At feast |n m e dark

ThiDMANeasutementdspasiartpotia; &Hétﬁgndﬁmier(é@ndéﬁﬁw nknown

naI r, with an argon Iaser%ﬁSOO mW, emission 488.ran); data ar
O S SO TR DI EAN B GS BRI SR g s
G:ﬁihmm |gaii/bﬂmlydé3¢and&@bﬁb4mmdfmamm&in ria@diwElatskin tumour;

flat-bottomed dishes (Falcon) in RPMI. 1640 m dium (Gibco) wi

et ater Tt G e Sl O

bsenplghhrmma)rmmhamfo@mﬁﬁ@lamaﬁ@@a@ﬂﬁhp‘fhmapﬁmd@ub;%tdm@e& non-
dded to the cells in.various concentration olved in

%%\/f% ﬂconceﬁ\%f“ %f% A lecr{il ?1'?(%:] I!‘i”ore]nfﬁaé r%u f‘}%“fs

nmdtumlxlcehe]moﬁma nﬁdnﬂmecyeﬂsaagé afsxet foorh e (mim tiyith m%ioma)

formald e solut Triton X-100 (1:200 in. cﬁ %a ] fasti
SRS SR e s A PR Ml anaptaie

m@wia%ﬁsmddmphoqmmwm naifreNg @ﬂmn@ﬁrbyeth@fnours of

afgg I&'(())c%logo? sLéWprléglottal, glottal and subglottal laryngeal tumours; bone cancer such as

for example osteochondroma, chondroma, chondroblastoma, chondromyxoid fibroma,
osteoma, osteoid osteoma, osteoblastoma, eosinophilic granuloma, giant cell tumour,
chondrosarcoma, osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma, giant
cell tumour, fibrous dysplasia, juvenile bone ¢ysts and aneurysmatic bone cysts; head and
neck tumours such as for example tumours of the lips, tongue, floor of the mouth, oral
cavity, gums, palate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and
middle ear; liver 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-
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of 4' 6-diamidino-2-phenylindole (DAPI; Molecular Probes) in a final

¥ nz@(gz{ﬂ%ﬁg% of 30 300 nM for 1 h at anibient temperature, in the GHRE 20067063736
The preparations are then carefully washed twice with PBS, the plates

are stuck down with black adhesive film and analysed WO 2007/003596

86 PCT/EP2006/063736 in the Cellomics ArrayScan using the CeliCycle
BioApplication programme and visualised and evaluated using Spotfire.

dhesbsiancamlierameand ’&XF&HQ&&%&%B%%%%%W%&&”

the basis of their 5 biological properties the compoun general formula

Ppadiepdinghisahe gnvention, lentigoisarhens and weblepsiplogieanglanoma; renal
BEREPRRIC RS ISIEAL /&Ry RRIEIL Ireal Bglﬂﬁ&%%gﬁr&ﬂéﬁ%‘?%%% fumour;

by excessive or anomalous céll proliferation. Such diseases include for

wﬁmg@a}mnmm@w@a pﬁ@a@@s@p@s Bardlgreri) e prostate cancer; throat
flrnatay ke Wi eSS {5 3xeRllis A5 M%ﬁ?&%ﬁﬁs,

disease, glomerulonephritis and wound healing); bacterial, fungal and/or
PR feEtiBABaleaRABPRABaTY R P RRG AR KR blaTiems Yeck as for example

G%Hapéaﬁ&ﬁﬂgv%%ﬁﬁ%%%nﬁﬁﬁ; ﬁ%@%ﬁﬁh@%&'@%&ﬂ@ﬁiﬁ,; gﬂéﬁ@%ﬁ'ﬁinema& in situ

based on hyperplasia which are characterised by an increase in the
FURBERaY. cenkigeapt mstarmas apd patensyess thoeibarinesms pighegnior example

S HAGSE 0 LR SRR YESHS: 08!S QR RN Sl FeAS A G Bhastic carcinomas;

endometrial hyperplasia)); bone diseases and cardiovascular diseases
teigakiegterfpdfloaneihypiiopa i doesenipriaiearenomngidhn ek fhagnomas,
bs ieated With- ¢ompRundsaceendipgitq the invention, without being

restricted thereto: brain tumours such as for example acoustic 20
neurinoma, astrocytomas such as pilocytic astrocytomas, fibrillary

THE AR QU A PEALRRIAS IS ASH 96 IRE e SERRSIO U N AR AN Brm treatment of

anaplastic astrocytoma and glioblastoma, brain lymphomas, brain
HheahaueEReTHIRRSHI seasetu ARSORaliv b Iae ipresitinging, Wit krdiethsarpy or other

g5l AN RERTHEIRIIHNQUE BNc A HIOANEIBg: LYmBthces, cell

(adrenocorticotropic hormone), craniopharyngiomas, medulloblastomas,
PEHTETHHBR S EITd B B ARR B RSN AR AL NS SR PHbeRIES ms)

such as for example tumours of the vegetative nervous system such as

neuroblastoma sympathicum, ganglioneuroma, paraganglioma o )
@F@%ﬁmg@%&e&ﬂr&ﬁ%ﬁ EMEYRIRE SRR 98- ¥Rl AT isembination with

BIMLWES1 00 SIS RANRNAIAASIY QY S YRIRHBMC B AR AMPUIRE R QRN Ren with
neurofibroma, neurinoma (neurilemmoma, Schwannoma) and malignant

st aRHBIMcCI8 St eftEe ATtGLTERS R entral nervous system such
as brain and bone marrow tumours;

Chemotherapeutic agents which may be administered in combination with the compounds
according to the inveniion, include, without being resiricied thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fuivestrant, megestrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortinsone, fluoxymesterone, medroxyprogesterone,
octreotide), aromatase inhibitors (e.g. anastrozole, 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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intestinal cancer such as for example carcinoma of the rectum, colon,
AMULEHBHhtestine WO 2007/003596 &# PCT/EP2006/063736 HAWEP2006/063736
duodenum; eyelid tumours such as basalioma or basal cell carcinoma;
pancreatic cancer or carcinoma of the pancreas; bladder cancer or

carcinoma of the bladder; lung cancer (bronchial carcinoma) such as for
example small-cell bronchial carcinomas (oat cell carcinomas) and

non-small ¢ II br chial carc elial.carc
e S e e S R R R ek
astfﬁﬂ&immpleasmﬁwtmy@armhﬁm&emplym:ﬁnﬁﬂér&tﬂig@mtcai&msmmnaomacﬂ,
coIIO|d %arcmgm obglar invasiv %cmoma tulbular carcinoma

a1

a SNQRIne ééx gUCs SUS; ka%%lercaptopunne

nocys‘%c ca Clnoma}%t’ c}ma ‘?I%ry
I@mqghaamm ¢Ntihiseiehdasefoo extdm pleaBilist élhdmhnmﬁ alaWumour antibiotics

alignanc n-Hodgkin;s | hom s (NHL).and mugasis fu ide
E% I%ag?lgr ok deror 1l e“rlisd(g)orﬁ&4 A ChrEhoE 1793]0% C%%E&ﬁ‘aaﬁg éﬁm
syitooroie G dhgen pivh) aatnem Reim @ty)arﬁyaﬂ]astr@lmom)ppmmn derivatives

garm@g ah%ug}r{\ zf\sln‘{ynu(r:la% ﬁﬂ or serOl,[l; cancer; aII bladder
Sicerbie duct cancer Shchras r‘exzi’mpll%nla%‘i gh%ﬁ? f@%’ﬁ%ular
caemderctumhiag mclgkalmplélkﬁnmfmmaéaamm sbﬁmirama,sc}ymph@dmmide
hesarcoma).suc as or exam le ant homa Hod
Ei?gggasl}lelgﬁon %—]o oKin's Tymph omaerf\ﬁ—sl %ﬁ Bf%lﬁuét r%%g?f@usun
Iﬁuk@@ﬁ)l&pt&uk&&mgenw(m@éhdcﬂfﬂh&iﬂﬁm mrdumﬁ:y‘tema),pie v1nbiastme
?%%r&%y‘;zonr&%%mua%l omaghﬁmmunoblashtoma%?grkl tac% fna

-zone mycosis ungmdes arge’ ce anap?asstlc I%Pp StoRacy

lionpisobiestormdibiyngeal cpipodnsbighcasos Guqusléatummu;ﬁe()ftdmlde and
eqﬁﬁgigégfg%o%gagnott%go gc%ub%ott§l laryn quteal wmours bone

or exampfe StE0ChONATOMA, ThoNAroma
mm@btammmm@mymmﬁmnomaagnmniedmsﬂpfd@asﬁnmﬂterferon

SIRADIANOPARC AR %OIHI"EIIC |oma,1g|ant cell tumo
%ndrosarcomé osteosar on%?ér V\I/fﬁg s‘é%t}}cségr#al?g fé%l%%cgraélgnp gmidronate and

maé&mrﬁ:ytoma, giant cell tumour, fibrous dysplasia, juvenile bone cysts

and aneurysmatic bone cysts; head and neck tumours such as for

example tumours of the lips, tongue, floor of the mouth, oral 25 cavity,

crumisblisaieaesrstilivarpaieiedsr thoap o tddt caviysyesangpakiinisesolutions, -

At K efy: INELEAIREL SH6h AR PLEARRIGIY S cmpiions o
arcinoma or epatocel ar car mdma( eukaemias, such’as

ekamraﬂplamdeuka“émmtsuthfaheadummpmwmpaoamammd(s) should be in
Z:E%lrb) acyEem g k% L rQ leukaemijas

such as chronic ymphatlcyf Lﬁfen%gq(gcq Afiérc‘)%ﬁg&) r‘)rﬁj/g %ldC Peuﬁgsel}!ﬁon as a whole,

i.e. in amounts which are sufficient to achieve the dosage range specified below. The

doses specified may, if necessary, be given several times a day.

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 polyviny! acetate. The

tablets may also comprise several layers.
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30 (CML): stomach cancer or gastric carcinoma such as for exam%Ie
‘%géﬁf}ﬂ@/,jﬁ%ular and mucinous adenoc%orcinoma, signet ring celf CT/EF2006/063736
carcinoma, adenosgquamous carcinoma, small WO 2007/003596 88
PCT/EP2006/063736 cell carcinoma and undifferentiated carcinoma;
melanomas such as for example superficially spreading, nodular,
lentigo-maligna and acral-lentiginous melanoma,; renal cancer such as for

EIATPILIANGY SRl GRIAINAMA-BIAYRE B RBRMR R & MR UM bousty to the

oesophageal cancer or carcinoma of the besophagus; penile cancer;

iohdemre tbanbsiEnsROROBIEHN G aidiv e st ReyItesedidenear shellac,
MRS A0 PRI GRS ARIDAS  AF PO AR CHGRRIN S AR or prevent

ypopharynx carcinomas; retinoblastoma such as for example vagdinal

ww@'b@&@m@w@. Wﬁ&?%ﬂ@@@pﬁh’éﬁél‘éﬁb@?ﬁ@ﬁﬁ@?& Similarly the tablet
SSHRROGRLS OORAS oL Sl G GRS 1 RIGDANEADEIANATIES AP sibly using the
sarcomas; thyroid carcinomas such as for example ‘papillary, tollicular
exfapisauneni ehgdotbiccsr Endhadatstvell as anaplastic carcinomas; 10
spinalioma, epidormoid carcinoma and plate epithelial carcinoma of the

skin; thymomas, cancer of the urethra and cancer of the vulva. The new
erApbonelitiresoptinsRs) her %vsmmm@ﬁn@émm%mﬁwwrdmg to the
H%HH @ﬁ'hﬁfy %ﬁiﬁ@ﬁyﬁ%@&%ﬁ%w&?&@?%ua@HQ Q@ébﬁé}lﬁ&' Ryclamate, glycerol or
combination with radiotherapy or other 15 "state-of-the-art" compounds,

sueH asdedlavprstabienseiosiiitasapsne e detapibinaration esisiens, They
ANl 3RgI0GRRIE SHRSIANGESRIGIAILS,OhRIUNRAISS T REEAMRCURES: Omethy]

general formula (1) may be used on their own or in combination with

sthajosetivettnp aemte susbassdriFtemrancamrsabptisrdnet 66 fafty alcohols with
cakinalignavihpRRLtaL phaimasqlagiaalyactivg aqtive substances.

Chemotherapeutic agents which may be administered in combination with
frlipSunaschessiligiisenamssnardie el Segnyith the addition of

"i@%&ﬁ@%@?&@{%@eé@ﬁf&ﬁ%@%&Pé@ﬁﬁ%&%@ﬁ&%%@Q,%@%B%E@%ﬁ%&aikaﬁ
u

tamoxifen, toremifene, raloxifene, fulvestrant, megestrol 25 acetate,

etahials pllalrraedipreme temaestimiri gtieentlioesiogsrowsbirs and/or
glatemlnaaiade. bir i R PRI IHAIO R ERSARE, HOXYDSSRIAE Shay

medroxyprogesterone, octreotide), aromatase inhibitors (e.g. anastrozole,

|BRRABY RErBY I @S vOr g, A ssalirastisial dnsmidsing) Uepafg edBiinsiaj ection

Q@Q@&t@gﬁﬁ{ﬁ@ (8- shroesersdniacetate, luprolide), inhibitors of growth
factors (growth factors such as for example "platelet 30 derived growth

factor" and "hepatocyte growth factor"”, inhibitors are for example "growth

f@ﬁ}%&ﬁtﬁ%E@@&%ﬁﬁg"&E@WEhﬂ@é@@&ﬁ@@%ﬁ%i&%&@@&%ﬁﬁ%ﬁﬁ@%ﬂ%@@%ﬁbsmﬂcw
inhibitors, suc
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this

purpose, such as neuiral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically 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, talc, chalk), synthetic mineral powders
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WO 2007/003596 89 PCT/EP2006/063736 as for example gefitinib,
waedintndapatinib and trastuzumab); angmetabolites (e.g. antifoletegsuaa 063736
as methotrexate, raltitrexed, pyrimidine analogues such as 5-fluorouracil,
capecitabin and gemcitabin, purine and adenosine analogues such as
mercaptopurine, thioguanine, cladribine and pentostatin, cytarabine,
fludarabine); antitumour antibiotics 5 (e.g. anthracyclins such as
doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin-C,
Gleohighin dikpstiseoailisiie, plidamd silicardpaugeciny; platnusmaierivetpsesnd
.00 Sisolatinyuallatn. garapaletn alkyialion A0eRls (6o SRTARU iR
%ec(iothhangline, %el%hé%ﬁ,’ gﬁ%lra%uc%, as&bﬁn,%acaréazfn, .
pobiuphyispreis) dokiabnichntsd mpzokanidaimistosntadals stictrisasiéod and
I in.and lomustin, 10 thiotepa); antimitotic agents (e.g.
%@aﬁ%@?&%@as for example vinblastine, vindesin, vinorelbin and
vincristine; and taxanes such as paclitaxel, docetaxel); topoisomerase
‘Hbé}?d%?éﬁé%&s%%g REVeIDSRYER AS[eRE %R Pé?&é&&%%‘?a%? transdermal
etopophos, teniposide, amsacrin, topotecan, irinotécan, mitoxantron) an
varieusoshprfotheinpetid aguntd suctilastiamifestinaiegeblids chagiodagurse
@M&ﬁﬂ%‘&ﬁ%@ﬁ%é&%@?@e&ﬁ&ﬁé’&’ 85%%%85‘@%9 E%Eﬂ%%&b{?m citrate, calcium
0 mer. Suitable

levamisole, mesna, mitotane, pamidronate and porfi

paép_ax@tﬁmé dic_ah@ielfopmmqms mdpsmsaﬁdgwm@b as S_tarch,

g.é%&%ﬂmqa{&'%%ﬂ%gam&%éqm RS Sved: it Bah A RS s esium
ixirs, emulsions or 20 dispersible powders. The content of the

plearatacediivallpustivelplentspodriale oo ipt .msm@@m@fﬁr@@ tgbletfing
290@45-3‘?/%%@959@&9 s Qs O e CRRPOSIHOR AR ENROIE cdfibiRed with

mounts which are sufficient to achieve the dosage range specified below.
Thdodolavospsalintaerayr ¢placassdrnyadditinndn S etelpiipnssreniaguababove.
Suitable tablets may be obtained, for example, by mixing the active
substance(s) with known excipients, for example inert diluents such as
EalcRareiarborsts cbaionme ke gshstesubsiantes &1 disivifeblahaishediaers may be
GREA starch or alginic acid, binders such as starch or gelatine, lubricants
such as magnesium stearate or talc and/or agents for delaying release,

lendasaeadosiyhownduseidés&oseluld98 i ars pavaapasEcepyaptispn 5 and

%%tﬂg(%%'gpﬁo%g tablets may also comprise several layers. WO
2007/003596 90 PCT/EP2006/063736 Coated tablets may be prepared

atewrtierg iy g ) smisiBe oS prochieadtadarsgbiil thammounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded, When administering large
amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

The formulation examples which follow illustrate the present invention without restricting

its scope:
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tablets with substances normally used for tablet coatings, for example
wollidoHe0dshellac, gum arabic, talc, titéhium dioxide or sugar. P& I/EP2006/063736
achieve delayed release or prevent incompatibilities the core may also
consist of a number of layers. Similarly the tablet 5 coating may consist of
a number of layers to achieve delayed release, possibly using the
excipients mentioned above for the tablets. Syrups or elixirs containing the
active substances or comhinatiq
e -EoHial & she tBREF LR as saccharine, cyclamate, glycerol
or 10 sugar and a flavour enhancer, e.g. a flavouring such as vanillin or
range extract. They may also contain suspension adjuvants or thickeners
ch as sodium ymethyl cellulose, weﬂ%ﬁé‘ig%énts such as, for
example, condensation products of fatty alcohols with ethylene oxide, or
preservatives such as p-hydroxybenzoates. Solutions for injection and
infusion are prefsfEd iﬁ'lfﬁ@%al way, e.g. withtH&8ddition of 15
isotonic agents, pi@sssvatives such as p-hydroxyoangoates, or stabilisers
such as alkali metal salts of ethylenediamine tetraacetic acid, optionally
using emuIsifierscﬁ’f?d?@lr(%ispersants, whilst if w8 used as the diluent,
for example, organigwsaipnidhdayeoptionally bejgsad as solvating agents
or dissolving aids, and transferred into injection vjals or ampoules or
infusion bottles. FFESFEME 5 aining one or mdMB&ctive substances or
combinations of active substances may for example be prepared by
mixing the active substances with inert carriers such as lactose or sorbitol
and packing them into gelatine capsules. 25 Su?t(i%fg%uppositories may
be made for example by mixing with carriers provided for this purpose,

chas neutral fats or palyethyleneglycol ar the deriyatives thereof .
e S R Py RSP e (g Stach are mixed together
fnarmacetdicalycanedal encsganid silvanisistich epphrafivipedidone in water,
etroleym fractions), vegetahle, oils (e.g. groundnut 30 or sesame ojl),
e e 1 e R e Sparerdgne the
asaggshatusalmineralspmeer a(é i kabtingsthtay$hiattixehalk coymihatied to

mineral ers WO 2007/003596 .91 PCT/EP2006/063736 (e.g. highly
d’irs%geuf%%%c%i, |c§8$faséll1 aﬁn%%ﬁ%%%%)?%ﬁgam (e.g. cane sugar, lactose and

glucose) emulsifiers (e.qg. lignin, spent sulphite liquors, methylcellulose,

rc olyvinylpyrrolidone) and lubricants (e.qg. nesium stearate,
Jarehand p S8
talt, s

cid and

active substance 80 mg
lactose S55mg
corn starch 190 mg
microcrystalline cellulose 35mg
polyvinylpyrrolidone 15mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2 mg

400 mg
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sodium lauryl sulphate). 5 The preparations are administered by the usual ,
Wn%ﬁ?ggg%k? gferably by oral or transdermal route, most preferablﬁe%—&%’?gpﬁ 063736
route. For oral administration the tablets may, of course contain, apart

from the abovementioned carriers, additives such as sodium citrate,

calcium carbonate and dicalcium phosphate together with various :
additives such as starch, 10 preferably potato starch, gelatine and the like.

MR ERLR) JRHEARER S UGhs AR LBAURS UM SERHAB SO 4MB AU Aine

and talc may be used at the same time for the tabletting process. In the

eallel gradaris SudpEn Sl e arive Siassthapdianayibe doptmpeed and worked
With He oMS: HAVAN-RORRACEIS Rk QY HRGS MLARIUANIR;tAE CXGUIGRscreened.

mentioned above. 15 For parenteral use, solutions of the active

dilissetivas e siairk ad e nenepany sear aiha ¢ addageanst mixed in and
IREAYEROYI MRS AR AR B18PBE FeHBIE{grably between 5 and

500 mg per hour. However, it may sometimes be necessary to depart from
the amounts specified, depending 20 on the body weight, the route of
ministration, the indixidyalfgsponse to the drug, the nature of its
formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum
dose given abovg.wheigaghfcother cases the uppgg Jpit may have to be
exceeded. When administering large amounts it may be advisable to
divide them up intefaAuFREISt smaller doses spre‘%&i‘%&er 25 the day.
The formulation exampiegwhich follow illustrate the grggent invention
without restricting its scope: WO 2007/003596 92 PCT/EP2006/063736
Examples of pharmaceutical formulations A) Tablets per tablet 5 active
SHRSARAGE LS MG 13GHRSS A0 MPateR 'l HEAEGH 240dMEhtionally at pH 5.5 to 6.5 and

pol .vinylﬂyrrplid.one 15 mg magnesium stearate 5mg =~ = .
odium chioride is added to make it isotonic. The solution obtained is filtered free from

pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are
then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.
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10 500 mg The finely ground active substance, lactose and some of the

Worpetandoare mixed together. The miféure is screened, then niSiIStERRIA6/063736

with a solution of polyvinylpyrrolidone in water, 15 kneaded,

wet-granulated and dried. The granules, the remaining corn starch and the

magnesium stearate are screened and mixed together. The mixture is

compressed to produce tablets of suitable shape and size. B) Tablets per

tablet 20 active substance 80 mg lactose 55 mg corn starch 190 mg

microcrystalline cellulose 35 mg 25 polyvinylpyrrolidone 15 mg

Biligeraghiboxymethyl starch 23 mg magnesium stearate 2 mg 400 mg

30 WO,2007/003596 93 PCT/EP2006/06§£3%he finely ground active
o aite) ét%\%ﬂ%é)'%el

SRR, SBRTEUAE cdiT SR TRe (D &y na,M.,

sngtRelyvindnyrraidongsmaresmixaed lvgeth@odbe NKIERPisisasatpediang related
worked with the [emaining com starch and water to form a granulat
ngiﬁﬁ gnd cleavage

kinssh {8 Riecrag of Jeruisd 4o Hgstdb i SR S

maghesium Bearate Ryesapsiad and mixed in and 5 the mixture is
compressed to form tablets of a suitable size. C) Ampoule solution active
substance 50 mg 10 sodium chloride 50 mg water for inj. 5 ml The active

siastange s, dissobecl, | Myateval ifaanswridien Jprioais ptitb b Entechdmics: the
and sodium chloride i addﬁd_to @%Kgit iiﬁggj& %géer solution obtained is
AREYES FREESHEIN Vi%”p;’é@e B'8n Hirde &'dsterred under aseptic
conditions into ampoules which are

Bayliss,R., Sardon,T., Vernos,1,, and Conti,E. (2003). Structural basis of Aurora-A
activation by TPX2 at the mitotic spindle. Mol. Cell 12, 851-862.

Bischoff,J.R., Anderson,L.., Zhu,Y ., Mossie, K., Ng,L., Souza,B., Schryver,B., Flanagan,P.,
Clairvoyant,F., Ginther,C., Chan,C.S., Novotny,M., Slamon,D.J., and Plowman,G.D.
(1998). A homologue of Drosophila aurora kinase is oncogenic and amplified in human

colorectal cancers. EMBO J. 17, 3052-3065.

Bishop,J.D. and Schumacher,J.M. (2002). Phosphorylation of the carboxyl terminus of
inner centromere protein (INCENP) by the Aurora B Kinase stimulates Aurora B kinase

activity. I. Biol. Chem. 277, 27577-27580.

Bolton,M.A., Lan,W., Powers,S.E., McCleland,M.L., Kuang,J., and Stukenberg,P.T.
(2002). Aurora B kinase exists in a complex with survivin and INCENP 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.
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then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg
WAABOWGBf active substance. WO 2007/003596 94 PCT/EP2006/063736
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RORBFOAIGEEIS/ It dRPRORPHAGR € 30hibAtNAy e bEhincti@athighfling protein. Proc.
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[Gtal4Wh, dapindie cBenigoinBoRicAnt Bencont{d RIS omviclr Bioplfiedl 15, 4584-
% se STK15/BTAK induces centrosome amplification, aneuploidy and
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formation. Nat. Genet. 20, 189-193. WO 2007/003 596 99
PCT/EP2006/063736 claims 1.) Compounds of general formula (1), R3 H

<R NR2 ~1). 5 wherejn enqtes oup, substituted b an
SRR e SRR RS TSt L R S Sen.S.
8}8918}_bembﬂdiﬁd dneptfbalkinateyd TR 6EBIDAS mduoerpcanptionallyamplification,
SHESLELRY Ons LIRS TP LRRE o TATon0 C1-6-
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WE alkyIp@E®6Lo-cycloalkyl, 3-8-memberegbheterocycloallcyl, C6-1panykrrds/063736
5-12-membered heteroaryl; R3 denotes a group selected from among
hydrogen, halogen, -CN, -NO2, C Gaalkyl, C1.4haloalkyl,

C3-lo-cycloalkyl, C4.16-cycloalkylalkyl and C7-16arylalkyl; 15 R4 denotes
a group selected from among Ra, Rb and Ra substituted by one or more
identical or different R and/or Rb; R5 denotes a group selected from
-C(O)R’, -C(O)NRR, -S(O)2R", -N(Rf)S(O)2R", 20 -N(R)C(O)R,

-N(R)C(O)OR, and -N(Rf)C(O)NRR; each Ra is selected independently of
one ar(Eother from amo CI bai lE |, C3-1lo-cycloalkyl,

‘0416587084 §/f5]§§}?e ‘?% 7-16arylalkyl, 2-6-membered
hetgroalkyl, 3-8- membered heterocycloalkyl, 4-14-membered
heterocyalpai ylalkyl, 5-12-membered heteroaryl and 6- 25 1 8-membered

aryhdlkyl, WO 2007/003596 100 PCT/EP2006/063736 each Rbis a

pitab group and each selected independently of one another from

RIMongN =0, -OR, Cl-3haloalkyloxy, -OCF3, =S, -SR, =NR, =NOR’, -NRR,
halggen, -CF3, -CN, , -NC, -OCN, -SCN, -NO2, -S(O)R, -S(0)2R",

- 20R, -S(O)NRR, -S(O)2NR R0 -OS(O)R", -0S(0)20, -OS(0)20R",
-OS(ORNRR,{(‘C(O)R", -C(O)OR", -C(O)NRR, 5 -CN(R)NRR, -CN(OH)R,
-CN(OH)NRR, -OC(O)R, -OC(O)OR, -OC(O)NRR, -OCN(R5)NRR,

WEFHE (O)R, -N(RF)C(S)R, -N(Rf)S(0)2R, -N(R)C(O)OR, -N(R)C(O)NRR,

- ( gl(l ?% OR and., s

R R on Sac it gHehhontly e e COMER e rom

W@@r&}puﬁﬁ%ﬁ?&hﬁﬁﬁs’iﬁ%@@%&%ﬁé%@%ﬁ@bﬁhﬂhw or different Rd
and/or R selected from among Cl.6alkyl, C3a0- cycloalkyl,
C4.11-cycloalkylalkyl, C6_1loaryl, C7.16arylalkyl, 2-6-membered

& damnifing Z80Bp reptselBushbsERtyb nating, ot toommBi beretbd from among Ci.

T f e L e oo e

BessmprBitionally substituted by one or more identical or different R and/or
Rf selected from among Cl_6alkyl, C3_8-cycloalkyl,

R? denotes & group sélected from among hydrogen, halogen, -CN, -NOs, C4alkyl,
Cishaioalkyl, Cy.yp-cycloalkyl, Cye-cycloalkylalkyl and Cq.earylalkyl;

- R* denotes a group selected from among R*, R® and R® substituted by one or more

identical or different R® and/or R®;

R’ denotes a group selected from among -C(O)R®, -C(O)NRR?, -S(0),R%, -N(RIS(OWES,
“NRHICOR’, -NRHC(O)OR’, and -N(RHC(O)NR'R®,;

each R* is selected independently of one another from among C;.¢alkyl, Cs-re-cycloalkyl,
Cerag-cycloalkylatkyl, Csioaryl, Cr.isarylalkyl, 2-6-membered heteroalkyl, 3—8-mem$ered
heterocycloalkyl, 4-14-membered heterocycloaliyialkyl, 5-12-membered heteroaryl and 6-
1&-membered heteroarylalkyl,
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w4 shd-enelaalkylalkyl, C6-10aryl, C7.16gxylalkyl, 2-6-membered pCT/EP2006/063736
heteroalkyl, 3-8-membered heterocycloalkyl, 4-14-membered
heterocycloalkylalkyl, 5-12-membered heteroaryl and 6- 20 1 8-membered
heteroarylalkyl; each R is a suitable group and each selected
independently of one another from among =0, -ORf, C1.3haloalkyloxy,
-OCF3, =S, -SRf, =NRf, =NORf, -NRfRf, halogen, -CF3, -CN, -NC, -OCN,
e BER’ iNORitBIOIRAD SO}V, seS{CLF20RISrSIOINIR IR one SOy fifres, among

25 -QSO)Rf, - f, 0)20R, QS f, R . .

O BRI TR R N TR NN CFa O

20G (OYR, -SCNOIIRS,-SEORS) NHDRR - SCMREINRINRIK ORIR R,

Y S SNER e £, C 1, cpe

-ﬁéﬁ%ﬁm@%@%ﬁ;ﬁ R T ey o S 2oy “CRONRCR”

Hyie 2-GRI(PHORA ANV UNNRIRE - OCONR ‘o PEHR)BALIEACGPINR R,

i I l, loalk

B o S o e b T CE ot o

CURDBAINRR 2-BIRAER bl he NI CAMILRS:SNIGEDRR’, -[N(R)C(0)}0R® and
i1n4-14- bered het loalkylalkyl, 5-12- bered

RS TER 16 membered heteroaryiallyl & cach Rl independenty

of one another is hydrogen, C3-6alkyl, C3.8-cycloalkyl, C4_1 -

loglkylalkyl. .C G- e
SO SR Sl bt o
6+ IRomecidtntratiduaiifioany Rirh&/ardR hneletsedatione tsongy Blleplkyl, Cs-10-

aptionally inthe mers, the r 1he, enpu Ikyl, 3-8-

e B L R i S e oo,

mhemiered [beficatly dudbpltablbtavichirdiibheteios tbloedioflatky L Smgongabered
ceordin Aim | group selected from among

%‘gfgﬁoeaﬁ}gr%%c{éﬁ@h% oa{?%%?lg 3‘?59&%2’%8@%(15 according to claim 2,

wherein R3 denotes -CF3. 4.) Compounds according to claim 1 to 3,

whereia & O35 NBIPE & RN AR N ted by one
seﬁgs%utglg Flgyg{c}{r%téﬁgvr%n%%e R4. 20r 58.%0m ounds ac?:lfro?i%g tg <§I;aim 4, 7
whenein RentierioredifihenyRopridiealy salbustfenbymsme J reehiey R4 6-Fycloatkyl,
%TP%%‘&S'%}%&%EQ? “(%{1%9 @7&%’393/15%1, 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, -OR’, ¢, shaloalkyloxy, -OCF3, =S, -SRf, =NR, =NOR’, -NRR", halogen, -CFs, -CN,
-NC, -OCN, -SCN, -NOy, -S(O)R’, -S(O):R’, -8(0),0R’, -S(O)NR'RY, -S(0),NR'R,
_OS(O)R, -OS(O)R’, -0S(0),0R’, -0S(0):NRR’, -C(O)R’, -C(O)OR, -C(OINRR,
-CN(RENRR!, -CN(OH)R, -CONOH)NR'R', -OC(O)RY, -OC(0)OR’, -OC(O)NR'R,

- OCN(RENRRY, NREC(O)R, -NREC(SR?, -N(RES(0).R', -N(R)C(O)YOR',
N(R®C(ONR'R', and -N(REOCNRHNRRY, |

each R’ independently of one another is hydrogen or a group optionally substituted by one

or more identical or different R® selected from among C;.¢alkyl, Cs.g-cycloalkyl, Cqq1-
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whh oddyagBsRS %(R4)y HN\ R z (1A) 2% wherein WO 2007/003586:414086/063736
PCT/EP2006/063736 nisequaltoOor1, and misequalto1l-5,and5y

is equal to 0 to. 6, and the remaining groups are as hereinbefore defined.
7.) Compounds according to claim 6, wherein R3 denotes a group
selected from among halogen and C14haloalkyl. 10 8.) Compounds
according to claim 7, wherein R3 denotes CF3. 9.) Compounds according
cieloaiol sk, hersih R2 deyletks CH6imanyboeé ieterardivbelddmembered

heteroaryl optipnall ' gfﬁ R4. 10 0N ROMASSvi and 6-
hggegg%rlc% lé%a%??é%é%ﬂ%ﬁ%%&%%ot@p r’lél, opltilllonally o
18uivstithteel ptormamytatkyle R4. 11.) Compounds - or the pharmaceutically

active salts thereof - according to claim 1 to 10 for use as pharmaceutical

compositions. 20 12.) Compounds - or the pharmaceutically active salts
didr &5 findependdinty tof cla¢rniothen B toydeepayrifigalbhafaacestivdkyl, Cai-
co sitign with an antiproliferati ctivit ti

G- <8~ bered

R R A R, e
Iofterenechidbpidid 4henteridutercinvgltelbyb dflclanmmictoditrene] and 6-18-

hysiologically aceeptable salts thereof eption i ' i Bates. th
T e R T
gensahtmsthddidioedracodiingistotsinthtie ] @ifd o8O pripdhing a
harmaceutical composition far the.tr r prevention of cancer,
§ni?‘ec”i‘auc§’r?s? i ? raﬁg‘fpg%%"g% Cla%ﬁﬁ%ﬁn%%ée g}é%%géo WO 2007/003596 103
PCT/EP2006/063736 15.) Pharmaceutical preparation comprising a

E%mpoﬁ%gng&%%ea%%lo];%ﬁmg éﬁa)ngrl(,lﬁer‘?lerein R? denotes a group selected from among
halogen and C;_shaloalkyl.

3) Compounds according to claim 2, wherein R’ denotes -CF;,

4) Compounds according to claim 1 to 3, wherein R? denotes Cg._joaryl or 5-12-

membered heteroaryl, optionally substituted by one or more R

5) Compounds according to claim 4, wherein R? denotes phenyl, optionally

substituted by one or more RY

6.) Compeunds of general formula (14),

H
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/
N
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R
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wherein
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vacowrhengsee claim | to 10 and at least ang other cytostatic or cyteaaXiEE2006/063736
active substance, different from formula (1) or (1A), optionally in the form
of the tautomers, the racemates, 5 the enantiomers, the diastereomers
and the mixtures thereof, and optionally the pharmacologically acceptable
acid addition salts thereof. WO 2007/003596 104 PCT/EP2006/063736
SEQUENCE LISTING 5 <110> Boehringer Ingelheim International GmbH
n1i§ eqrabto B arDisgtho-Pyrimidines as Aurora Inhibitors 15 <130> Case
12-0239 <160> 3 20 <170> Patentln version 3.1 25 30 <210>1 <211>
13 <212> PRT 35 <213> Artificial sequence 40 <220> <223> Synthetic
el «1bo>51288 Glu Pro Lou Glu Arg Arg Leu Ser Leu Val Pro Asp

Ser 1510 50<210>2 55<211> 13 WO 2007/003596 105
PCT/EP2006/063736 <212> PRT

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

7.} Compounds according to claim 6, wherein R? denotes a group selected from among
halogen and C_4haloalkyl.

8.) Compounds according to claim 7, wherein R? denotes CF.

9) Compounds according to claim 6 - 8, wherein R? denotes Ce-10aryl or 5-12-

membered heteroaryl, optionally substituted by one or more RY

10.) Compounds according to claim 6 - 9, wherein R? denotes phenyl, optionally

substituted by one or more R

11)  Compounds ~ or the pharmacentically active salts thereof - according to claim 1 to

10 for use as pharmaceutical compositions.

| 12.) Compounds — or the pharmaceutically 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 (LA) according to one of claims 1 to 10 or the

physiclogically acceptable salts thereof optionally in conjunction with conventional

excipients and/or carriers.

14)  Use of compounds of general formuia (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.



“é?}[%?/&gt;ggial sequence 5 <220> <223> Synthetic Peptide 1QsA003 ¢ ne3716
lu"Pro Leu Glu Arg Arg Leu Ser Leu Val Pro Lys Met 1510 15 20

<210> 3 <211>28 <212> PRT 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 1510 15 40 Arg Trp Ser Leu Gly Leu
Arg Arg Trp Ser Leu Gly 20 25

15) Pharmaceutical preparation comprising a compound of general formula (1) or (1A)
according to claim 1 to 10 and at least one other cytostatic or cytotoxic active substance,
different from formula (1) or (1A), optionally in the form of the tautomers, the racemates,
the enantiomers, the diastereomers and the mixtures thereof, and optionally the

pharmacologically acceptable acid addition salts thereof.
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<1i0>

<120>

<130>

<160

<170>

<210>

<21l1>

<212>

<213>

<220>

<223>

<400>

SEQUENCE LISTING

Boehringer Ingelheim International GmbH

2,4-Diamino-Pyrimidines as Aurora Inhibitors

Case 12-0239

PatentIn version 3.1

1
13
PRT

Artificial sequence

Synthetic Peptide

1

Glu Pro Leu Glu Arg Arg Leu Ser Leu Val Pro Asp Ser

1

<210>

<21l>

5 10

2

13

PCT/EP2006/063736
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<212>

<213>

<220>

<223>

- <400

Glu Pro Leu Glu Arg Arg Leu Ser Leu Val Pro Lys Met
5 10

1

<210>

<211>

<2i2>

<213>

<220>

<223>

<400>

PRT

Artificial seqguence

Synthetic Peptide

2

BPRT

Artificial seguence

Ssynthetic peptide

3

PCT/EP2006/063736

Leu Arg Arg Trp Ser Leu Gly Leu Arg Arg Trp Ser Leu Gly Leu Arg

1

Arg Trp Ser Leu Gly Leu Aryg Arg Trp Ser Leu Gly

5 10

20 25

15



