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2,4-D am nopyrimdines as cell cycle kinase

i nhibitors The present invention relates to new
sampoundsioof general formula (1) R2 H - N R NdhrXoor054723
HNs ~ NRRs% Rs (RAYPDVM, ~ (1) 5 wherein

the groups Rl, R2, R4, R, X, m n and p have the

meani ngs given in the clains and specification, the

i sonmers thereof, processes, for preparing these,

pyri mi di nes zé‘gb‘%'ﬁ%ﬂng’é‘?mS%aercwg‘E &ix3sg dphibitors
conpositions.. The aimof the present invention is to
i ndi cate new active substances which can be used for
The pigeenp meyprtian wstatesrid how compatmvienf goferdifemadaél)
characterised, by excessive or abnormal cel
proliferatioﬁ. Dt ai | ed description of the invention
It has nom%bég%aNQHnd that, surprisingly, conpounds
of general {fforfqula™(1), wherein the 15 groups R,

R2, R4, RlN\f;Nn] n and p have the neani ngs given
hereinafter act as inhibitors of specific cell cycle
ki nases. Thu¥ e. conpounds according to the

I nvention may sedifor ewénple for the treatnment
of diseasés co ~eg- W he activjty of specific
cell cycl e (Rl nd r cteriseﬂ)by excessive or
abnormal -cell prolif®@ratNagX The present invention
relates to conpounds of ¢ &ral forml a (1) 2 WO
v%l?ec%yn]ﬂ?ez g_r]dgpsplgl,-/RE? 1%9, (1){7gf )%51?1,71% gnd g\)%ave the meanings given in the claims and

specification, the isomers thereof, processes for preparing these pyrimidines and their use

as pharmaceutical compositions.

The aim of the present invention 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,

Detailed description of the invention

It has now been found that, sﬁxpriéingly, compounds of general formula (1), wherein the
groups Rl, Rz, R* RE X, m,n and p have the meanings given hereinafter act as inhibitors
of specific cell cycle kinases. ‘Thus, the compounds according to the invention may be
used for example for the treatment of diseases connected with the activity éf specific cell

cycle kinases and characterised by excessive or abnormal cell proliferation.

The present invention relates to compounds of general formula 4}



H N RL NNHN\ ROl j N(RbW(R4 PO VW ,s ~1) R
wherein X denotes N or CH, and R denotes

C3_locycl oal kyl, substituted by R3 and optionally by
20071 9Be R4, and R2 denotes a group sel ect edP&frﬂg,%(m)54723
anong hydrogen, hal ogen, -CN, -NO2, Cl -4alkyl,

Cl-1 hal oal kyl , C3_1locycl oal kyl, C4_.16cyol oal kyI aI kyl

and C7_l6aryl al kyl, and R3 denot es a suitabl e gr oup

sel ect ed fromzam)ng -C(OR -C(OOR -C(O NRCRC,

-S(O2RC, -NERF) §(O 2R -N(RF) (O RC, -N(R) (O oW

and -N(Rf) NRNRc, and R4 denotes a group sel ected
from anong [Ra,”[Rb Bnd Ra substituted by one or nore
i denti cal Nfferent R and/or Rb, and 10 each Ra -

i ndependent |y of one another is selected from anong
C _6al kyl, @8 Qcycl oal kyI C4. 16¢cycl oal kyl al kyl ,
C6_loaryl, C7_ I al Ryl , F@) nmenber.ed het er oal kyI
IZs f "4- 14 nenbered
het er ocycl oaiRky! al kyl], 5{12 rrenbereﬂ)heteroaryl and
6- 18 nenbered het er o@ryl and each Rb denotes a
sui tabl e group and each i |"ho%pendentl sel ect ed
fromanong =0, - 15 OR, O _3hal oal ky! o"@e Yocr3, =S,
-SR{deneNRNelf\CH and NRCRC, hal ogen, -CF3, -CN, - NC,
SCN,. -N®2, -S(O -S R,. -S( 0O 20RC,
-S(lb)dNR@REQ s AR B e o o ', and

- ey e ef bR Rom arbfd fdrogedel Gy, (G aNO2, Craalio,

aﬂl@eﬂﬁ}}llglm( @%R@lk}é{%( Q))Nleﬂfs}‘rl%lk)él%ﬂl(CRﬁ JaiNRRalk@l, and
LR il bt A R Bl B o
-Ngggm%m N HARENROR, s, mo

notdemgrons shigehed gom onong Ry} B pncbm‘ pubstituked by one or more

etnlhg g@%?ﬁﬁgfapg/ﬁ{%' dent i Cglal ﬁ% different Rd

C3 ehdlﬂiﬂnﬁ@idﬁﬂénﬂy@?ﬂ)h&%ﬁ@ﬂh&ﬂls KME@Eckﬁbm a@ﬁaﬁk‘@rﬁﬂkyl Cs.
C7_16aryl al kyl, 2-6 nmenbered 3
Tocycloalkyl, Cy.jecycloalkylalkyl, Ce.aryl, Cr.isarylalkyl, 2-6 membered heteroalkyl,

3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12
membered heteroaryi and 6-18 membered he]:eroarylali{yl,_ and
each R denotes a suitable group and each is independently selected from among =0, -
- OR’, Cyshaloalkyloxy, -OCF3, =S, -SR°®, =NR°, =NOR®, -NR°R®, halogen, -CF;, -CN, -
NC -OCN, -SCN, -NO,, -S(O)R", -S(0):R", -S(O)0R", -S(O)NR°RS, ~S(O)2NR°R°
OS(O)R’, -OS(0)2R", -OS(0),0R’, -0S(0);NR*R?, -C(O)R®, -C(O)ORS, -C(O)NRR’,
-CN(RHNRCR, -CN(OH)R®, -CN(OH)NR°R°_, -OC(O)R", -QC(O)ORC, -OC(O)NR°R"
-OCNRINRRS, -NRHC(OIRS, -NRHC(S)R®, -NRHS(O)R®, -NRHC(O)ORS,
NRIC(ONRRS, -[NRHC(O)]:R®, -N[C(O)LR’, -N[CIO)LOR’, -[N(RHC(O)|.0R°
and -NRHCNRINRR®, and |
each R® independently of one another denotes hydfogen or a group optionally
substituted by one or more identical or different RY and/or R selected from among Ci.

salkyl, Cs.jpcycloalkyl, Cy.qcycloalkylalkyl, Cs.yparyl, Crgarylaltkyl, 2-6 membered
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WO 2007/ 132010 PCT/ EP2007/ 054723 het eroal kyl, 3-8

nmenber ed heterocycl oal kyl, 4-14 nenbered

het er ocycl oal kyl al kyl , 5- 12 nenbered heteroaryl and

Gvd foerber ed heteroaryl al kyl, and each Rd PCT/EP2007/054723
i ndependent|y of one another denotes hydrogen or a

group optionally substituted by one or nore

i dentical or dlfferent Re and/or Rf selected from

o Sl B e « e pepitgred hetesocycloalkylalkyl, 5-

%rreniz%aﬁb&@& ﬁét@x%' hnd 8-18 W cﬁgﬁté}Séﬁfa clqgal kyl,

-14 menbered het ocyclo nEnbered
h et@pI@Bf’ yideperdicttld 8f onerdrethed dheltaﬂxydrqglem bky krovpmngtionally

T MO TR RN N SEEA—_
a}Eﬁ({y‘l E@%GYC%k&NmFﬁ (g/c I\?(Iﬁﬂ N% ég%;rl hﬁhéﬁ%@ﬂk)ﬁl S¥53nembered

- 3(1‘@)(32@11(3/1 BB @)emﬁbmed h@gx@):@lmﬂcyl ¢ @)em,be;em(e@:}@ycfoalkylalkyl 5-
A BN A e,
- OGaéh RE is a-sOREhED: GRSup ané@é@ R dRp & endentBobi 3 &ﬁéd\ﬁf)rﬁfamong =0, -OR,

N Rg;lc(@&m{y,- Q(Q(Fgmg——)cé;( éj{RM ﬂgf %&(ﬁép)—N]%Rf halogen, -CF;, -CN, -NC,

;)rl?'(é anét @EI) ernodt e@aﬁgdé@ glﬁn dl{rfg%gé R g‘@?NRfRf

sulS(OHRE @S@szfpa)s;(o)mm G)S(e))mlc‘galf @(omf;‘icfogmn RE(O)NRR, -

& RSP RIBR -8Ry @ﬁ(@%ﬂ;&?@?ﬂ SHONR,
8 i R3-K d f

ZEE? m}}g@?&éﬁ qg{ er(g(c(g/cl 6aI(IE?I gﬁfo m?j?tb)()l{

hefﬁﬂﬁﬂ@ﬁmhﬁhﬂ Gndgﬂﬁﬁﬁﬂﬁﬁgﬁﬂ&aﬂandarylaIkyI and 20 -

ﬁ;‘ %5 % i ndeg@g&s{lﬁfl 0¥1 ?;iqeggli%% y({rogen or a group optionally

mﬁh&ﬁﬁit&ﬂb}kéfﬂeadﬂiﬁbre 1&@11‘11351%1‘)6'1&61’6;@3@@13&"&6& Iekowd am&i@ C1 salkyl, C;.
nmenber ed heteroaloéﬁ{‘%%1 - nmenber ed het erocycl oal K

4- toyclahed lad 19yst kyloGs- 10911}'1 (5.1.ppyinlisyo éféemjembered heteroalkyl
deﬁ@?ﬁ%&ﬁg RiheRsch o BRIR S £ DEhEEPRLOB) ey 851, B

p dﬁ:lﬂﬂ:teﬁilﬁterdar?raxﬁ6 @&tﬂeﬁi’b@fdd}hctd?oe&ﬁ@lkfyl}raﬁa of the
t aut g cenates the enantioners, the '
di § feneadeny Wéleﬁwﬂlsﬁf&egloteﬁ Bydggen, éhdalkyl Cs.scycloalkyl,

op, ! f?:%lbé’lk#z 11, @}6}5 %ﬁﬁ%}lh@%&%e@ﬁ t&%hlﬁyl 3-8

add| I On sa ther Fovi So
f olnlepbierey hctmqmyufu&ﬂq/&m 14 membered heterocycloalkyl 5-12 membered

g:bé%%%é@%% 7;1%450@?I I%%&gr I-%yclopentylan1no)

2- Wl @oRRl0-hH( dndret hyl - pi peri di n-4-yl) - benzan de,
n denotes 0, 1, 2, 3 or 4, and
p denotes 0, 1 or 2, optionally in the form of the tautomers, the racemates, the
enantiomers, the diastereomers and the mixtures thereof, and optionally the
pharmacologically acceptable acid addition salis thereof, with the proviso that the
following compounds \ |
4-[4-((1R,28)-2-isopropylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-pyrimidin-
2-ylamino]-N-(1-methyl-piperidin-4-yl)-benzamide, |
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4 WD 2007/132010 PCT/ EP2007/ 054723 4-[4-((1
R, 25) - 2-i sopropyl car banoyl - cycl opentylam no)-5-triflu
ororret hyl - pyri m di n-

%W%Qﬂf N- pi peri di n- 4-yl - bei nzam de, 2-fl uoroPC“ffEono7/054723

S) 2-1sopropyl car banoyl - cycl opent yl am no) - 5
-trifluoronethyl -

yr| m di n- 2-yl am no] - N- net hyl - N- ( 1- net hyl - pi peridin-4
y 4 [ dhx2M- éésopr@ylcarbamoyl—cyclopentylammo -5-trifluoromethyl-pyrimidin-

e
Mmﬂﬁwm M=(( 1R 28B}- BMhoﬁbmerC?/élbp@l%ﬂir@mo% »trifluoromethyl-

2-fluoro-4-[4-((1 R 29
carm’&ﬁﬁﬁm-?cy@ﬂéméﬂﬁeﬂ?ﬁlﬁwL—mﬂwﬁpme@qhé#eylﬂrypnza}n@e,

Pz {%—%Qfg% ﬁi—ggﬁﬁﬁ] ? i_sm%}'i(rqﬁ);lwi)an%)(1JCS/EEB{JQX&I&I%kI%?—%'—ﬂﬁﬂéé)lHﬁﬂl}/L
R, Zﬁj-llfrﬁdma?r ~plamind]-/¢ yr[dtlg{b&ﬁ(lyin&t]ﬂyhpibeﬁdmmt Viy-bematdida, di

- ann

Ret%hé‘lmrﬁ @rQ( ﬁf\ %.%}Q ymprwll]czagfﬁrwl cyiclf)]gpn{}(lqgmno) -5-trifluoromethyl-
ﬁ’%ﬁ?ﬁhﬁ? e By Bt

4- [44[4f((MRZSBiﬂarb@ambhqwebpeomﬂlmpe)ﬂS-yrheaimlmy)mﬁdlhmﬂylammo]-N -(1-

pyr ?ﬁ]ﬁﬁ% rﬂgml)ng%ﬂzi’mg%nzam de, 15
4 [444((5%22&-3&%%??@%&&&%&&6}35 YA AhidR-S BB ]-N-(1-

pyrlm | am no

ﬂmlmféadnruﬂﬂlhbwymbl@nzam de, 4-[4-((1
R %ﬁfhz(%flf ﬁﬁffg%%ﬂn%w: fc?(?p hwla?n Q)O%-'H%Of'o-p)%r oi%Yn-Z-%Yarnlnr% 1-N-(1-
(1-1‘11i‘&ﬁ}}‘]-)ﬂ1pqﬁdi1844ydl) erdaide; benzam de, 4-[5-brono-4-((1

amzﬁty[l?(&%?%)p%ﬁﬁryl?%ﬁiﬁfh@jdwmympﬂl -S-chlogpyigpidia--plangigo]-N-(1-

r 41% nzam de, a-[4-((IR
28) 2 %%H;Ea%dirph%l %%gi/% Yiiam no)-5 odo -
13y14‘[4+((ﬁm231)-2-chrbmnnpl C)Vcldpeﬂt-ylmmno) -5-isopropyl-pyrimidin-2-ylamino]-N-
per| in-4-y am' de,
N:GEIV’WF ﬂf{eil}?e’t‘ﬂi)rbg% din-4-yl)-4- {4-[(1 R 2

S) 45 (HRvh6al i e QS)~2lcar&ﬁ{otﬂlp-eydlapentylammo)-pynmldln-z lamino]-N-(1-
cycl opentyl am no] -5-trifl doronet hyl - pyri1n din- f

no mjettydpaenid Shegzimide( 1 R, 2 _
S) A%AQ{}IQ Q%%l ?Xhlk%‘i‘g‘[ﬁ ﬂyﬂéameffpl R e}n§ ¥0|u"aé[23'0"10 1dm£ 'l"lc -

yiph mm@tmhmﬁid@er| d| n- 4- yI) benzam de,
i oxo-tetrah

ﬁ(héibw' _Igf:ﬂ})ylc}apﬁ‘achﬁ-)ﬂryﬂ)-ﬁt {4- [(1l¥ 28)—2 (pyn'ohdme 1-carbonyl)-

?* @’@Wﬁ R AR AR R - b o) it ™

4-[4-((1R, ZS) -2-cyclopentylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-

pyrimidin-2-ylamino}-N-methyl-N-{1-methyl-piperidin-4-yl)-benzamide,
4-{4-[(1R,2S)-2-(1,1 -dioxo-tetrahydro-1 7\.6-thiophen'~3 -ylcarbamoyl)-
cyclopentylamino]-5-trifluoromethyl-pyrimidin-2-ylamino }-N-methyl-N-(1-methyl-
piperidin-4-vi)-benzamide, |
N-methyl-N-(1-methyl-piperidin-4-y1)-4-{4-[(1R,2S)-2-(2,2,2-trifluoro-
ethylcarbamoyl)-cyclopentylamino]-5-trifluoromethyl-pyrimidin-2-ylamino } -
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30 : '
N- nmet hyl - N- (1- et hyl - pi per.i di n-4-y|)-4-{4-[(| R, 2S) - 2-
(2,2,2-trifluoro- '

stdWosanhamyl ) - cycl opent yl ami no] - 5-tri f | uor onet 1054723
yrimdin-2-ylamno} 5 WD 2007/132010 RoferBooios

PCT/ EP2007/ 054723 benzam de, N-nethyl-4- {4-[ (|

R, 2S) - 2- ( 3- net hyl - but yl car banoyl ) - cycl opent yl ami no] -5

- triflugronethyl-pyrimdin-2-yl amno } -N(1
rré%eﬁ’?qmlﬂﬁperi di n-4-yl)-benzamide, 4- {4-[(1

S nﬁe@h}(l% £4fTBR ). 2B NRRNIARWICAD BASTY by Speil PRERS Y-

t r i tfifluerooreetyhplyrimydin-2 ylamind - elvinethy-pipording- yiNbedzanide,

t h%—% /-P E(HF\ gl n(a4q%1l 2hy1a%gg-%1rrp)p?/ carbamogzl) c[yglopentylammo] 5-

: ;gﬁ%ﬁ&yﬁkgﬁy P&ﬁﬁfﬁ{f%&%ﬁme}q»’fzm%myi-mtﬁ@iﬁyl%mdlma;-yu-

- N-benzamyide,N- ( 1- met hyl - pi peri di n- 4-yl ) - benzani de,

R IRy U R s agtehien et seclonenataphine kg Bpsunnghu-

ﬁ?)’]‘mn&n@ylammo} -N- metthI -N- 9 ~methyl-pfpendln-4—y1)-benzam1de
rifluorometh rim yl am no}-N- (1= e hyl-pp
r i dy-mety {4 aé4~meih)[14u}(e(n_ﬁu1a carbonyl)-cyclopentylamino]-5-

) ﬁg&&sgl@&wgw%&@ﬁeﬂmn%wa @i i-bipeH R AT BB e,
yl anmm Bs)mhx%muyr dyoRehtylaniihpes-treliirdmithy - Penaiam-2-
s s’wme%%ﬁ%%{hﬂw Ikmﬂaémmdmﬁwa)h@zmdw uor onet hyl-

S A O AR R ey espenylemingl ey B>
deylalrﬁno]—N~methyI-N (1-methy1—p1per1dm 4-yl)-benzamide,

Flﬁ;ﬁc( @ﬁ#—gﬁbﬁ%}k} Y }éﬁ%fa&rﬁgn%ng-&a%@ pr;((I)'l)mI in- afglmmo]—N -(1-
Weh{é!’ﬁyi-@hﬂ%%ﬁirm Yodhkampgnzam de 4-[4-((1

R, 2S) - 2-car barmyl cycl opent yl am no) - 5- phenyl et hynyl - p
yr Bt (IR, 25 y2-garbawpyl-cyclopentylamino)-5-phenylethynyl-pyrimidin-2-ylamino]-

N- ri benzam de and 4-[4-((!I
%I tkg‘g/ %lﬁﬁg@fl‘ﬁvi'lb%%ﬁbﬁgﬁzno) 5-cycl opropyl - pyr

i rmqm((lzk ¥$)e a8 hmbly]-ARlopentylamino)-5-cyclopropyl-pyrimidin-2-ylamino]-N-

(1- et hyl - pi perl di n-4-yl)-benzam de are not ‘i'ncl uded.

| n{Rsthiydperid %Yl)rhi—'@mmldﬁ ayegiohinstnded. conpounds of

general formula . (1), wherein X denotes N. 25 In

anot her aspect the invention relates to conpounds of

Igeneaspect the inveatigr jelatwite rcompotidsf gesaall fotnduld (1)) Wherein X
not h aspect the invention relates to conpounds of

d%'@ﬂt@?g{ formula (1), wherein R2 denotes a group

sel ected from anong hal ogen and Ci 4hal oal kyl. 30 6

In another aspect the invention relates to compounds of general formula (1), wherein m is

equal to 1.

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

denotes a group selected from among halogen and Cj_shaloalkyl.
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WO 2007/ 132010 PCT/ EP2007/ 054723 1 n anot her aspect

the invention relates to conpognds of general fornula

(1), wherein R2 denotes -CF3. I n another aspect the

YRR ABMor €l ates to conpounds of general formul @ epage7/054723
1), wherein Rl 5 denotes C4-6cycl oal kyl. In another

aspect the invention relates to conpounds of genera

formula (1), wherein R denotes cyclopentyl. 10 In

anot her aspect the invention relates to coqpounds of . o

agpsehibe dnveption latesde compaimds of gencsd|fegmula (1), wherein R

atfg&ticye salts thereof, for use as pharmaceuti cal

conposi fons. In anot her aspect the invention

rel ates to conmpounds of general formula (1), or the

har naceutical |y effective salts thereof, for o
@‘} @&ﬁ?ﬁr Agpest @ﬁ PveRtietelaten to compeands of gengralformpla( ), wherein R'
agﬁdt&r@uw&é@(}hye activity. In another aspect the
invention reldtes to a pharmaceutical preparation,
contai ning as active substance one or nore conpounds

f neral formula.(1l or, the pharmaceuti cal | . '
B RBHeF oibegtife SMRudb st EPERRRT O AorktatdopeRls g wherein k!
weddfes@QBépaiyIonal  exci pi ents and/or 20 carriers. In

anot her aspect the invention relates to the use of

conpounds of general formula (1) for preparing a

£ .conposition for the treat { _and/.Qr
RRG0IRE SOt ik RARAR s Eohpddls bF BRI mBAL(S of he
plutir @b oMMy R € Salts 2ertdt, A Qi RIphagRaehtiéd €ompositions.
I nvention relates to a pharnaceutical preparation
conprising a conpound of general formula (1),

‘ H%Joﬁﬁ@hégﬁécti t?%hﬁ'%mfl&f {Ela?és th Q@m&@ﬂ'@? g? Eé‘nereh I?&mula ﬁ&, or the

racenmat es, e enantlLoners, t strereoners a

 plmempeextioal bseffeoBrvestts tiamnebfpfot prapatihgya phemaceutical composition with

%ﬂarnqﬁ uti.cally.effective salts thereof and at | east
WUPFREPTAUYE Vi ¢ or cytotoxic active 30

substance different fromformula (1).-7 WO
2007/ 132010 PCT/ EP2007/ 054723 Definitions As used
Ineanether adpectfthé inpwition rdkatdsiio & ipbarmasppiop] prepdretsen, somtiethg as active

SAE L3 or Pl S B LR i T b Bhnany
RO Qs hdr £ITRS ptfonBIH irDEAIRR 0B AHDE v Bhtidhh! EcPidhks and/or

and this includes both saturated al kyl groups and

G4 b-ur at ed al kenyl and al kynyl groups. Al kenyl
substituents are in each case

In another aspect the invention relates to the use of compounds of general formula (1) for

preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

" infections, inflammations and autoimmune diseases.

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

substance different from formula (1).
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strai ght-chain or branched, unsaturated al kyl groups,
whi ch have at | east one doubl e_bond. By al kynyl
substituents are neant in each’case straight-chain or
Rranphedgpunsat urated al kyl groups, which have gty oos007054723
| east one triple bond. 10 Heteroal kyl represents
unbranched or branched ali phatic hydrocarbon chai ns
which contain | to 3 heteroatons, while each of the
avai | abl e carbon and heteroatons in the heteroalkyl
y optionally each be substituted

of
GRBPRER A A0 Sl S Bt BB Bo
S, SO and SO2 15 (e.g. dlnethylanlnonethyl

t hyl n hyl [ hyl am nopr

glygflw}y arr}lgﬁtgfa]:ﬁ,ymemg p&?e:ﬁ)%a% qa}g)gaﬁﬁf”unsamrated straight-chain or

gfaﬁ&lﬁ‘)ﬂl g}nzﬁﬁﬁ'{ﬁfﬁgarboa g%dp% CREABILAT A %Qﬂllclud@ Both saturated alkyl

2- met hox
gmupummmWWMkmm yibd alkjnml! lgrcanps.nAlkenplt dopbtitudhtd &e in each case

gﬁf%&"% cﬁe%a%agﬁ? h il yingr oquagva:g@;gwp 8lpigpst one double bond.

BRtah@xyl suBﬁtﬁﬁ’éh‘ts ar@rn%ﬁ?(i\lpea@f?&ﬁ@)éﬁ‘ﬂgﬁtmh in or branched, unsaturated
2 met hoxyet hyl ). 20 Hal oal kyl refers to alkyl gr oups

okl @pvpsowbichhaveatdedsy dnogiple indns are repl aced by
hal ogen at ons. Hal oal kyl includes both saturated
al kyl groups and unsaturated al kenyl and al kynyl

Heetiatkyl sdpedicms uhbranehed o bﬁncmilph%émo%,chmns which
- CF2CF3, - CHFCF3, CH2CF3, - CF2CH3
canisig S heleraaopas-phils eactoptringavailable Tathep ang Beteroatoms in the

ﬁﬁég@é@?n%@%mnaﬁi g?cg"[ﬁ)gé S%lg&r}dlﬁ%'rﬁll en%g % and the heteroatoms

MﬂQﬁndaﬁbnﬂbneam?ﬂmnaeaﬂena;ﬁ&maﬁwmﬁﬁamkyﬂPC$P0§&USC&mdSCb
iC ri erein_the ring systen1nay

e g %éﬁflgff“g%e{?ch meihy! lagpaertiy), dimsthyiamanerropyl, |
NOMyRELIGBAL lrﬂleﬂlyf?ﬁmﬁoét I Gie 9’%9%@90%)‘9‘%8# ogr%)lylaﬁgnoethyl bis-

optlonally so contal n doubl e bon

iémﬂ}ﬂwethyl@inupr > (dimethytingipe-etatiydthyleydhauttlyl, 3-[2-

Qo B ERy i YR ERS o rtessl A ReTreb s, -

mmed;g@ﬁ@tyawdthm@ysﬂleiaﬁ @;&@m& m%ﬁ%%&hyl @%e@mﬁeﬂa&l)

i ndanyl , adamantyl , blcyc o 2.2
splroheptanyl and spiro[ 4. 2] hept anyl . Cycloalkylalkyl

h f def
bR G ) RSP B e
hamh |a30ntm Haldiﬁkﬁl inelhdés battogurited bRpl goaps Mae lﬂlsaturated alkenyl
gr oup as herelnbefore deflned Ar

:Ll? 98“1?130 fpreexgpepls kst {CHEj %MQEY%& CHPCFs,
—@ﬁzéﬁﬂ -BFQE,, SCARCES, 1AL CRXAIP &, CH,CH,, -CF=CF,, -CCl=CH,,

-CBI:CHZ, -CI=CH2, -CEC-CFg, -C‘HFCHQCH3 and —CHFCHZCF}

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, cyélobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
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phenyl and naphthyl. 10 Arylal kyl includes a
non-cyclic al kyl as herei nbefore defined wherein a
hydrogen atom bound to a carbdn at om usually to a
j atom is replaced by an aryl group a
ﬁgﬁgkﬂﬁb?gie defined. 15 By heteroaryl are m=:an?PCF'{EP2007[054723
nmono- or polycyclic rings which contain, instead of
one or nore carbon atons, one or nore heteroatons
whi ch may be identical or different, such as e.

syelelsgpeanyl, sydlpheptenst, n@ﬂa@géﬂ w‘mmenyﬁxadqwb@dmmtﬂde
Y |yl
itz HloRlt, By renl SRR entah L S0t yi

triazolyl tetrazol yl, oxadlazolyl thladiazolyl,
ridyl, pyrimdyl, pyrlda2|nyl pyr azi and )
B laatloiph5! nelidet e 3o bybicauie bt herbinhelors dsiingd whewsipshydrogen
i I 0 :
Bl 028 1 b porb SELRAE Ly BF P ARMERTY oo FOFGHHREE BY b cyctoatiy
gmuplashélhmazfnkeydleﬁnbénm m dazol yl, indazolyl,
i soqui nolinyl, quinolinyl, quinoxalinyl, ci nol.i nyl,
pht hal azi nyl, qui nazolinyl and benzotri azinyl, .
Bhiafel B on Y BAOLOAK il d |
lF‘fg}ﬁ)iht hyri di ﬁ?/‘lge&él ndol i jr;ly H}%éggg ;@orrg%yzﬁ%ﬂ thg%rsr%cr}]l a[s for example
plsnybhimdoaphthgjui nol i nyl, i soi ndoli nyl,
isobenzotetrahydrofuranyl 25
i sobenzot et rahydrot hi enyl, isobenzot hi enyl,
henaieyazsludés a Mltéﬁﬁ@ﬁndyﬂasrﬁérembefore defined wherein a hydrogen atom
benzot et r ahydr of ura benzot et rahydr ot hi enyl
banndig p cathen aied, @ﬁl@ﬂlf)/n to atterimindln§ latom, pis eerdacad ibiyeh aryl group as
ﬂggﬁgégkﬁﬁﬁ &i pterldlnyl benzot hi azol ylI ,
drn i ni dazot hi azol yI
d|hydroben2|soxazinyl benzi soxazi nyl, benzoxazi nyl,

di ydroben2|soth|a2|nyl benzopyranglﬁh L
By hStetoRra AV ARt mquuﬁawq yﬁuc ic FAgeYH EPRH, ingtgad of one or more

: r
g et%&-ﬁ% 00(1115 P%Wy{lgﬂogﬁoﬁ% dbrvgiﬁgﬁ]aﬁeﬁg%ﬂl%ﬂ or different, such as e.g.

mirbgaoh; sm:lphur@lr iorpgonl atords. Bxempl es dnglndedutrydathiehyl, pyrrolyl, oxazolyl,

g4k 355 1 Hp szl IOEeDs. TGP N Ay 1Eezolyl, oxadiazoly,
BRA7%e )ﬁfﬂﬁh pﬁ%ﬁﬁf% PFALARRAY pyraRYT8h }t&llaz%}‘PXEgﬁnples of bicyclic

pyr | m
WTD@H]ZWVPS e g)doité,, @Wd‘zllyh ﬁbnmfmn)debenzotlnenyl benzoxazolyl,

R Ble L, Ao B SRR g, soauinoliny,

itihcliayh |qhﬁ1)6kalh’ry® X dlinph) phmblazmpu hmHaZdIi)ﬁlyﬁﬁ}d benzotriazinyl,
i m_dazol yl - N-oxi de, i soxazol %m oxi d
igdalizinygy mqqz@isepﬂyimxlhmaﬂ@own 1% P@Iélthisldlnyl indolinyl, isochromanyl,

[ d
AR A N B oy
1mhenzdtyﬂrahydmth1d1wl ioulsatizathtenyl, béhzaxazjﬁyl pyridopyridinyl,
o ag%%ygﬁéﬁrfg}’ hFI dei;egﬁg;yt? th%lbgpylyl aN- o d‘t?enzg 1&)5{(?1%/10%1}1(2121113/1
R
B S
inédazadanzabybrddinirebenzisoxazinyl, benzmoxazmyl benzoxazinyl,

dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,

chromonyl, chromanonyl, pyridinyl-N-oxide tetrahydroquinolinyl, dihydroquinolinyl,

dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,
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10 hydrogen atom bound to a carbon atom usually to a
termnal C atom is replaced bg het eroaryl group

as hereinbefore defi ned. Heterocycl oal kyl relates to

:?g (Of unsaturated, non-aromatic nono- PCT/EP2007/054723
ycyc Ic or bridged polycycllc rings or splro

conpounds conprising 3 - 12 carbon atons, which carry

15 heteroatons, such as nitrogen, oxygen or sul phur,

i nstead of one or nore carbon atons. Exanples of such

einsdobagil, ;hen@dwwgylab@memanwﬂmowﬂszﬂde pyrimidinyl-N-oxide,

Eﬁq%a%ﬂa/?w 1de r r ol FW?’H@? Iq@g@ﬁgﬁgv@ﬁ{% indolyl-N-oxide, indolinyl-N-
pkide/isetjumollyl Nlbﬁﬁl'é6c¥d1ﬁ%£zb1mj'lfNi@kid@,ycimnoﬁaﬁﬂjl%@kid@)ﬂhthalazmyl-N~

nDrphollnyI t hi_onmor phol i nyl , hononor phol 1 ny
pb@zphf;l Hyexide, Ayprapil —@z}c\qu)xazol N—oxxde thlazolyl -N-oxide,

:3%%1%1 IQN—% ! ny{ndg%éyizfglggl Okleglg&!h aggl&fﬁ gz(%ep%t?rézﬁr)x} dazolyl-N-oxide,
pyn‘uslyhyd:txﬁieh Dzemydzol}l’hmxlﬁe Ql‘ﬂaﬂllahﬂyll-ﬂsdxrcﬁ ﬁradbl@KNdcﬁmde, tetrazolyl-

a din i h razol yl, di hydropyrrol
8 &% BRI IR o o penenchigpyranti-S. § hoxide.
dlhydropyrlnldlnyl dlhydrofuryl di hydr opyr anyl ,
t et rahydr ot hi enyl - S-OX|de

Heteﬂ.‘aih)ﬂdlkmk ducemphss& &wh-c})uhd @lkyl as hereinbefore defined wherein a
i de,

21)}"8?1'8 Elglﬂ% ?f] c@ﬁl? om usu%lly foa t%nmnal C atom, isreplaced by a

Bet@® bhéenesinef: ctane, 25
3, 8- a&?g?gégﬁcyclgi[bg.%%%gt ane,

2, 5-di aza- bi cycl o[ 2. 2. 1]heptane

ekl B8R B dp Jodro Hhated. nongargmagigmono-, polyeyciic or

Tiidped Ipo[y3yAicHnpe nasgiro bﬂﬁﬂ}ﬁﬁﬁdy é‘drﬂ%idﬁ)@ 2l-kylcatbeh atodss, which carry
to the non-cyclic al kyl as herei fore defined
Mt@papmssuchps pilKoseR &% YeaiohsBORG insteag of an%@maqembon atoms.

SIS B0 A0 SBISES, R, ot

Mﬁﬂ&@ﬁﬁﬂ)&B ﬁgﬂﬁzcﬂﬁiﬁrll Y20l diaSH pREzolByy tpiseridityd, piperazinyl, mdohnyl,
ﬁ ut e

t that hyd at whi_ch
5B i b, T REorBe g Ho Qe HAY S are g AT
HncpitriASA SHmAhRMAPhAndi, Eﬂ%@%ﬁoﬂgﬁ@ _&xide QfﬁBmorphohnyl-S S-

Bi val ent - substituents such

- HNNRR teteatiiRP @Oy NRyahyd@thaenyl, dtOhmﬂsodephahdyl S, S—d10x1de

DB PRl B P B MR B S opyeiciny,
dihpcrb@Rtmiginys ik yieefusyl Odih ydibSyrkh dteﬁﬁwdﬁﬁmehﬁ-s-omde
substituents in aromatic systems. List of

talsEthien dnsS-dipxedfu hmp@mm@yhfplmyi Sfoxide; @cpxa-5-
BRAE 0{1]9@020@)@5}96 RasbA iyl i3l GoLAY ST, catalytic

aoncent ra
3,8-diaza-bicyclo[3.2.1]octane, 2,5-diaza-bicyclo[2.2.1Theptane,
3,8-diaza-bicyclo[3.2.1]octane, 3,9-diaza-bicyclo[4.2.1]nonane and 2,6-diaza-

bicyclo[3.2.2]nonane.

Heterocycloalkylalkyl relates to the non-cyclic alkyl as hereinbefore defined wherein a
hydrogen atom bound to a carbon atom, usually to a terminal C atom, is replaced by a

heterocycloalkyl group as hercinbefore defined.



Boc t-butyl oxycarbonyl bp., b.p. boiling point Bu
butyl LC Iiquid chromatography  resp. respectively
LDA lithiumdiisopropyl am de lcl—lex cycl ohexane mn
R DC thin | ayer chromatography Me nethyl
d.‘gl"ygé)?’g%)élfw carbodii m de MeCN acetonitrile L DC}f)\?Jlaggoow054723
di chl or onet hane M5 nass spectronetry DVAP
N N- di net hyl am nopyri di ne NMP N-net hyl pyrrolidone
N, N-di net hyl f or mami de NVR nucl ear nagnetic

rBé’s‘B‘?l a’ﬁsie"sumwtﬁﬂ Ns amast thy alesiressn tonpihishn hourpiioctly to the
ARk f}%{ ]%g*nplg ?%J'l&?cr d 'BS' AR AR ato%llz'ofg Hl))ﬂbﬁ?ﬁ ?{S?Xglg gf:o%lﬁ Bivalent

racem on-spray 1oniza
setistnteheRuilagst-ad, 45| “NH)—WJMERQ—NMRER@@NRRQSNZ&& others
5 et %/“b RP reversedyffhase Et OH et hanol RT_ anb

6%%{ Stitution by e BYrP T atorpe whigpbjars bougd ﬁge?tbétp ﬂe%@tt)m in

r

ggérsglgg ! Kol nggns galﬁﬁﬁ sty gi; iﬁdﬂﬁay'ﬁb&éyugamms in
el spgemphy TBTU N, N, N; N-t et ranet hyl uroni um
tetrafl uoroborate Honi g base

N-et hyl -di i sopropylam ne UV ultraviolet i iso The

- Exappitdsevididipsfol low il lustrate the present invention
w thouf' resfricting its scope. 12 W) 2007/132010

BT/ EP200¢4894406) CGeneral Unl essist at ed tigﬁiag@d Spectmscopy
contrary) all the reactions are garried out

Awent | DAY chomi cal | abor at pFiteS The a&ﬂ@frs& frpedvic

USed ar efpurchased T pro anmat ysi gual rtyy—andused

Bt hout fhewakr purification. Al|caife reagemeentiicd

Boc t-butyloxycarbonyl ' bp., b.p. boiling point

Bu butyl _ LC liquid chromatography
resp. respectively LDA lithium diisépropylamide
cHex cyclohexane | min minute(s)‘

DC thin layer chromato graphy Me methyl

DCC dicyclohexylcarbodiimide MeCN | acetonitrile

DCM | dichlorometﬁme MS fnass spectrometry
DMAP N, N-dimethylaminopyridine | NMP N-methylpyrrolidone
DMF NN—dimcthylfonnamide NMR- nuciear niagnetié resonance
DMA N,N-dimethylacetamide Ph phenyl

DMSO dimethylsulphoxide | Pr propyl

EE ethyl acetate rac racemic

ESI electron spray ionization | Re (Rf) retention factor




5 used directly in the synthesis w thout further

purification.

Air- and/or

materials are preferably storéd
moﬁ'ﬁfﬁ&%pond' ng reacti ons and mani pul ati ons WIICH‘/EP2007/054723

hem are carried out under
or argon). 10 Chromat ography For the preparative

medi um pressure chronmat ography (MPLC, nor nal

silica g

prote

l obtained fromMIllip

under

ctive

re (xa

noi st ure-sensitive starting
protective gas

gas (nitroge

phase)
ula Silica

Bt - 60A 3
obt ai ned

bethdl gn) or G- 18 RP sili
from Macherey Nagel (Po

CRpgel
ygoprep

( RRey

A5@Shse

100- 50 C18)

Hsed.
on.readyt na

th|n [ ayer chromato
éﬂgé silica gel 60 DC p]a

K7

Phy 1S @it @& Sdture or
es (vm A%

entloh time (HPLC)

éiuoresc

Vi N

srce T ndr cator—F254)w

bhau($» C  col ums made b
C 18, 5 M 30*100- Mmoo

te—by—vert
Viekkat er s
XTerra

L,K I_UI LITC

(txHert a

r epar at
Dr op

B8, 5m
. are

=TIt

r Ter C18,
LC (react

Rrep... MS
p

JetahydBTurkO
1 on

moni torip

HELCent
chiral H

col ums

BB .

cel

2

Cheni|Gab

ndleenbytriazol-1-yl)-
Qv Koy Nhi@ramethyl-

nium tetrafluoroborate

Y et |

Chitat

Qﬁlracm

pak _As,
d%ﬁ%#ﬂﬂh

Dl C_

var+ous

spectros

al
mat-erai }

bé&X5100 mm OBD or Symmet
ORtARhE made by Dai
cispy/ UV- spectronetry 25

The retern

tines/

used, the analytical HP
H%I ChiTal pak AD-H,
-ESI+ for characterising

U.I C UOC\..

t he Exam

oo
III Lo TTuuo 9

tion
les are

pr oduced

AP g

is carrie ut with
%gﬁsf 98
Pt
‘TE@@WE@D-H or
usi ng an

m 21.2
i LC_D alld ~J
at th

HPLC- M5 appar at us (hi gh

ot TR P AR Mo R o Gt o boope

that the chromatography (colum: XTerra M5 C18, 2.5

m 2.1 *

30 m Messrs. Waters, P

art .

No. 186000592)

i s

foll owed by a diode array 30 detector (G1l315B nade by
Agilent) and a mass detector (1100 LS-MSD SL; G1946D;

Agi | ent)

connected in series.

13 WO 2007/132010

PCT/ EP2007/ 054723 This apparatus is operated with a

flow of 1.1 m/mn. For a separation process a

‘gradient is run through within 3.1 mn (gradient at
the start: water/MeCN 95/5, gradient at the finish:
wat er/ MeCN 5/95; 0.1 % HCOOH (formc acid) is added

to each

of the two solvents). 5
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Where the preparation of the starting conpounds has
not been descri bed, these are commercially
obt ai nabl e or nmay be produced Ynal ogously to known

or nethods described herein. Substanc
escrlggg %n the literature are prepared using tﬁ /EP2007/054723
nmet hods of synthesis published. 10 Preparation of the
conmpounds according to the invention The.conpounds
according to the invention may be prepared using the
feemkods of synthesis described hereinafter, the

tit f th eral ..fornul ae havi.ng the . .
THIRH byt Bispatiats AEME Rt % ciel BV Bnierciplly obtainabe
hﬁﬁa@ﬁdﬁﬁ%n@gﬁn@ﬂﬁoﬁi ESHS BRI PR BEmiAElabSMRRLS. O'T'helélvents used are
wthout restricting it to their content and

peishased i prg qnhé)sswbé' afd ltshcéwetbntpj(funﬂ@m potificatiwal. tAJ] the reagents are

S nt.h SI R2 NO OH R\
?1%% ‘ﬁ‘?egfy Ba %s ﬂ%ﬁs"g ouf GLP‘%“iACFgQ“ Cy lo alky N
MiNahd/dF ANblstuge-DensvERTEindAhteriafs Qre%’i‘éf@raé)g stérel under protective gas

'C(0) OBn HN ~ Cyclo- OH HN HOni HzN (O

andcSarresrnding reaetipng apyd magipulations wigh terg, are parrirgd optNoder protective
BB 7, 5 2 R, ol el

alkyl HN T Hunig-Base T Y~ C HN

Chromatography 7

For the preparative medium pressure chromato graphy (MPLC, normal phase) silica gel

obtained from Millipore (Granula Silica Si-60A 35-70 pm) or C-18 RP silica gel (RP-

phase) obtained from Macherey Nagel (Polygoprep 100-50 C18) is used.

The thin layer chromatography is carried out on ready-made silica gel 60 DC plates (with

fluorescence indicator F-254) made by Merck. '

For the preparative HPLC, columns made by Waters (XTerra Prep. MS C18, 5 uM,

30*100 mm or XTerra Prep. MS C18, 5 pm, 50*100 mm OBD or Symmetrie

CI8, 5 pm, 19*100 mm), are used, the analytical HPLC (reaction monitoring) is carried

out with columns made by Agilent (Zorbax SB-C8, 5 um, 21.2*50mm).

For the chiral HPLC, columns made by Daicel Chemical Industries, Ltd. (Chiralpak AD-H,

Chiralpak AS, Chiracel OD—RH, Chiracel OD-H or Chiracel OJ-H in various sizes and 5

um material} are used.

HPLC-mass spectroscopy/UV-spectrometry

" The retention times/MS-ESI" for characterising the Examples are producéd using an

HPLC-MS apparatus (high performance liquid chromatography with mass detector) made
by Agilent. |

The apparatus is constructed so that the chromatography (column: XTerra MS C18, 2.5
pum, 2.1*30 mm, Messrs. Waters, Part.No.186000592) is followed by a didde array
detector (G1315B made by Agilent) and a mass detector (1100 LS-MSD SL; G1946D;

Agilent) connected in series.
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H H
')\\\(N H,, PdiC N
N N N =N TETU, DMF N N

COOH HNC(ONR'Ra (OOBn I \ ~i A4/ A520 14 WO

2007/ 132010 PCT/ EP2007/ 054723 Synthesis schenme B R

Rz Rz R9,, ~R d /Hz/Pd I C13SsCCI2 G H NNNN M /N

Nt " TN Hunlg Base \ HN\ HNHN I COCl C(OOBn B-1 |
SEFPB0IA 2 NH | o Rz 0 OH Rz ONRc QF&T@P2007/054723
H HR\,RNCI alkyl NN Cyclo- HI \ Cydo- N /N

alkyl N'Nalkyl N /N Base T TBTU, DMF Y HN \ HN\
Hunig-Base HN\ C(ONR R B 4/ C(ONROR | /

ChidPMrius 8- o'ﬁ)eﬁwait\hﬁis hﬂoﬁJCdTaﬂEmE/rﬂn [N eatReatios pradiss a gradient
FA | = C(QORNFG \ alkty

15 run through within 3.1 min (gradient af the start water/MeCN 95/5, gradient at the
finish: water/MeCN 5/95; 0.1% HCOOH (formic acid) is added to each of the two

solvents).

Where the preparation of the starting compounds has not been described, these are
commercially obtainable or may be produced analogously to known compounds or

methods described herein. Substances described in the literature are prepared using the

methods of synthesis published.

Preparation of the compounds according to the invention

The compounds according to the invention may be prepared using the methods of synthesis
described hereinafier, the substituents of the general formulae having the meanings
mentioned hereinbefore. These methods are intended as an illustration of the invention
without restricting it to ﬂleir content and restricting the scope of the compounds claimed to

these Examples.

Synthesis scheme A

R R"\N,Rc
I/H/C' Base - = Cl Base Kl\]/ H
X ot _—
NI N N / N
: / TBTU, DMF
cu /@—cmosn HN- Hinig-Base
HN C(O)OBn C(O)OBn
A-1 A-3

’ RG [+

' R
R O N. N.\ fo) N\Rc

P
) Hinig-Base \r

HN H HN
\©-C(O)08n COOH GC(O)NRQR*‘
A-4 A-5



| H2N cydo- NYN NyN NYN alkyl C d R=HorBn HIN A-1
C1GCG2=COOR RZHN,(--j- 1. 1. H2, Pd/C (for
R-Bn) I Cycl- NVN al kyl 2. TB¥U, Huni g-Base RO, ~Ra
HC3 CO NR9Ra 5 Synthesis schene DRz HN
?592&97”3%910qfc| o- N~Cl alkyl\/Nz CycloFGA H F(ECT(EP2°07/°54723
Cyclo NI /N NYN ~J NNN alkyl HNHN\ HN\ 9y B-3
CCONRQRa D1/ C(ONRR | / CCONRR 15 WO
2007/ 132010 PCT/ EP2007/ 054723 Optionally after the
Symthbdsschenk B he di aminopyrimdine it is also
possible to transformone or nore functiponal groups
( or FQ). This is scribed in the an‘gl es, R _R

| N
' relevafit. 5 Sy s scenme E ~D ~ |4/
N Ny =N N\fN Hiinig-Base
HN HN HN@
C(0)0B COOH cocl
A-2\©— (olo8n 5-1@ B-2

NH, 0

R OH
o % R\ R
I ~
N /N
Nt Base TBTU, DMF

HN

HN Hilnig-Base
q : CONRER® : C(O)NRQR
B_3OC(O)NR R® . B-@ (©)

Synthesis scheme C

D G Y - T
I \(I; R=HorBn |D/ ~

A-1 Nl . c2 I _JCIO0R

RZ

H.

N FG

1. Ha, PAIC for R=81) I\ !
\f

2. TBTU, Hunig—Base

Re _R® HN A
\N/ apa
N c3 |l __JClONR®R

Synthesis scheme D

2 FG, R2 H Rz " )
N._.=zN TN N %
N / N \l/
HN HNO(}(O) . HN
9n® NR'R )
B. \©-0(0)NR R D1

»

C{OINRR"



_ AcOH, Brz / 1.) NaQve/MeOH 1 1 0 o N\ NH HN-NH 2.)
Mel INS/ INH7 Diglyme HN S I's E-1 E-2 CO2H Br Br
BrCI rl Y, N.. NH2. H30 I3 N\ N Hunig Base
/ N3 SOClz HNR ~ ~Ra HN \ HE-3 | C0 H E-
00@5&& g/ CCONRORa z RC 0 1 NH2 0 Br H'COBE007/054723
Br NNR 1 -1 R RcOHN/N6 HN/N DVA HN TBTU, DVF
HN / Hunig-Base / E-7 C(ONRORs C(O NRYR8 A-Ia)
2,4-dichloro-5-trifluoromethyl-pyrimdine CF3r /Cl
Nitio@lly afier the sgntb%?oﬁﬂmdl)anﬁndpyﬁfﬂidme ﬂﬂ&?ﬁlhg/pmm tlo transform one

?é&%%aﬁ%%g]gghﬁ?siggiﬂ ar F gl’so Igﬁ(j{ﬁ SSC% Fg%pm}}ere

feldagq) diethylaniline are added dropvm se to this
suspension so slowy that the tenperature remains
bet ween 25C and 16 WO 2007/ 132010 PCT/ EP2007/ 054723

5  Synthesis scheme E

H,N

(\(O
o o o AcOH, Br.
'/\f 1.) NaOMe/MeOH (& N NH cUH, Bry

2 _C —_— -
HN :

NH N -NH
| \Ir 2 Mel\ “\\r Diglyme HN
S S E-1 E-2\©\
: COH

Br - Br .
ci
%\fo ' 1. POC, KK"/ : Himnig Base 2\”/
_2HO NN NYN .
“ssoc, SOCl, HN RKN'/Ra HN
O S L
. E- E-6 IR
E-5 ~coor C(ONRR
Rc
SO
B COOH B4 R
12\( Ry R %\.r
N
H N

e g

A HN TBTU, DMF HN ,
: E \©\ " Hiinig-Base \Q
7 "C{ONRR® ~ CIONR'R®

A-1a) 2,4-dich10ro—5-triﬂuOromethvl—pvrimidme

Cl

10 48 g (267 mmol) 5-trifluoromethyluracil are suspended in 210 mL phosphorus oxychloride
(POCls) while moisture is excluded. 47.7 g (320 mmol, 1.2 eq) diethylaniline are added

dropwise to this suspension so slowly that the temperature remains between 25°C and
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30C. After the addition has ended the m xture is
stirred for another 5 - 10 mn in the water bath and
heated for 5 - 6 h at 80 - 90CG%hile noisture is

cl The m xture obtained is stirred into
gﬁﬁ?§g5%¥ﬂoo g sul phuric acid-containing ice watt&i B 2007/054723
and the aqueous phase is imedi ately extracted 3
times with in each case 500 nL ether or tert-butyl 5
met hyl -et her. The conbi ned et hereal extracts are
9@PEh etifi¢rwhe &l dadi drhh a3 @8d e ths eliptace is stirredc fod axvhdrall NiONgin in the

ice 1 d.w.th cald saline

w%t% %f\%ﬂt%}f%éa M%G@ &4y malstpre i golyfeds Fhe mixture
ShsintdR s%ﬁleﬂ &1 af)ﬁm)@l 1200 %%h%uh@ aé’i@%HQtamHché %ieg B&d the aqueous
is distilled in " Vvacuo ar) through a short

ploisel mnm(m@mﬂely extpeterk bumes ®Bhin #88)case Wiabl ather @5e3-bytyl-

ibch . 0 red f under, .protectjVve ga .
Skt Botbi i st eb G £S5l o WRHRG (BEG N ANy Siphuric
4k B MABRBZOS Bt Eplox BN Mpandlﬁnﬁ)&olﬂ shI8R. sSldﬁBH bhd dried. The
4-ni trobenzoic acid are suspended in 500 MeCN and

dasisqant 3 Blerpd pB@ndithersolsndi efjminagsl in Vﬁmﬂ Thx:: rgsigup is distilled in
1 0 :
BT BEOGRE Bor Bl ibs D Shgpran 353 5 or

4 higuid &addh 10 Powked bifmdesproratiedgdsand sfordd. Wi th stirring
at 60C. It is conbined with 750 nL distilled water,
It r aBrad-38 €HeedE WPdlh 250 nL of EE and after the
organi c phases have been conbined dried on sodium
sul phate. After all the volatile constituents have

0—

- mpeyl edmmobatzeetei N vacuo the crude 20 product is

ﬁ*ﬁpended twice in succession in toluene and

evapprated down in vacuo. 20.6 g (80.1 nmmol) benzyl
4- ni oenzeﬁﬁe are obtained, which is used in the
ste

next

out any further purification. 20.6 g

~of the bepgyl 4-nitrobenzoate are dissolved in 350 nL

di oxane and this solution is conbined with 6.9 ¢

1549 9(8Dinmdd) 43ﬁ1tﬁibbniﬁwﬁ¥d Me@lagimdam SUOXAIU MieONSand then
hydr enat ed at 25 bar ressure for 16 h with
ith T3 géi%ﬁ yamalgl. 2 |ef1 Retasgived parbenaton 1 5.4t2(80.4 mmol, 1.01

‘%12 h%%ﬂbjoﬁ%%%gﬁﬁtﬁ eﬁérgee &t t i ng d &ﬂ% r\é@%ﬁﬁ mikturdis heated for

am nobenzoat
2B O/Tth B8AG ROt BCKT. ERZQ&th]ﬁiﬁdd?ﬁﬁh 780 2d) diblheil ater, extracted 4 times

4?&2&(@2@% tdral.ﬂfelr lt‘i’l%ro?ggntl? asggl ll:le{vg]b%&{] co?in Illgm %)on sodium
sulphate. After all the volatile constituents have been eliminated in vacuo the crude
product is suspended twice in succession in toluene and evaporated down in vacuo. 20.6 g
(80.1 mmol) benzyl 4-nitrobenzoate are obtained, which is used in the next step without
any further purification. '

20.6 g of the benzyl 4-nitrobenzoate are dissolved in 350 mL dioxane and this solution is
combined with 6.9 g (49.9 mmol, 0.61 eq) Raney nickel. The mixture is hydrogenated at 5
bar H pressure for 16 h with stirring. The catalyst is filtered off and all the volatile

constituents are eliminated in vacuo. 17 g benzyl 4-aminobenzoate are obtained.
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N/NY HN\ / OBn. O 10 g (44 mmol ) benzyl

4- am nobenzoate are dissolved in 200 nL DVA, 8 niL
Hung base (0.97 eq) are added7and 10.4 g (48. 21
%?I 4-di chl oro-5-trifluoronethyl pyrim di ne,
3’052'3 /G&d% n 50 nL DMA, are added dropwi se_at R'FCEF@PZOOWOS"‘ET’
this solution. The reaction mxture is stirred at
60C overnight, then conmbined with 300 nL DCM and
extracted wth water (3 tinmes 300 nL). The organic
AbBY @ens] dii-etllopnd-ttiflgorsnlettghpviisidh-Rajlaainepbérroate
vaguo. The crude product is conmbined with 100 nL
Me@+ digested and left to stand for 2 h. Then it 1is
St @ for 10 min, the precipitate is filtered off
hd washed with MeOH Finally the 10 crude product is
HgarN suspended in MeOH, filtered off, washed with a
lititle MeOH and dried in the vacuum dryer at 60C.
a are obtained. Ri= 0.71 (silica gel,
BNS— ESt: 408 (MtH)' 15 A-3a) benzyl

S) - 2- car boky- cycl opentyl anmi no) -5-trifluoromnethyl -pyri
m di n- 2- y@amnol benzoate OOH CF 3 Hr'y NN HN/

0 2 .
(Rt By PorllRbeseuf B PReBFp Bpmpan s mi i s
(oyireqy bﬂe@dddﬁar(@l (mlrgl(48 11 ﬂmﬁﬂ) 2 avdéchipdra e flubrohetiflpyrimidine,

EtOH, 7. 3 eq) 18 WO 2007/ 132010

Besp)epInde F@Sﬁm ar%qlﬂeg dggg@sea@tél']é@d@@ sqRgiop dhe reaction mixture
1g‘sfﬁtré{f & GOSC %ﬂ/é{tﬁ%, J_ﬁ&[ cdhtin@ witR S0 i D d & acted with water (3

mxture 1s stir Into 275 nL water, tere
timern3(¥ hhe Thesopakt phavatd énigd dndahd sdltanatse:lmnad;l 1ls¢aeub The

H.2 with s Kl ti
ot oy ot it o et MEEHT AlRRTER b b Siha for 2. Then
is stirred for 10 min, the precipitate is filtered off and washed with MeOH. Finally the
crude product is again susi)énded in MeOH, filtered off? washed with a little MeOH and
dried in the vacuum dryer at 60°C. 8.5 g A-2a are obtained.

‘R¢=0.71 (silica gel, cHex:EE 1:2)

MS-EST': 408 (M+H)"

-cyclopentylamino)-5-trifluoromethyl-

ylamino]-benzoate
O

CF, OH -
S
N'YN
HN
OBn
o

2.05 g (5 mmol, 1 eq) A-2a and 1 g (1S,2R)-2-amino-1-cyclopentanecarboxylic acid
hydrochloride (6 mmol, 1.2 eq) are placed in 18 mL EtOH, 7.3 mL (42.5 mmol, 8.5 eq)
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is suction filtered. The crude product is washed with
wat er, dried in vacuo and 2.37 g A 5 3a are obtai ned.
M5-EST : 501 (MrH)' The synthedis with
%;R 2%@ 4 anmi no- | - cycl opent anecar boxylic acid or
330() 2- am no-1 -cycl opentanecar boxylic

is carried out anal ogously. The corresponding 10
products are designated A-2b (chiral, enantiomer to
A-2a) and A-2c (racemc). Preparation of- ‘

ﬁgb@e &e addadany chopentranegardddiy4 hat Z0°Cd The reaction mixture is

dr Qctiglgg H%f W&%l feeod tlf)z{gl}q m@?lrggﬁlbl_e: so%C%atggﬁgtralflé\lls adjusted to
ﬁﬂ'2ck@1tlﬁ§hthﬁﬁt%& ' a‘ﬁﬁe&%m&; thﬁ(ﬁi stn‘}él ﬂ;{:'g nﬁﬂ ﬁﬁ@ﬁﬁ'p?edlﬁtate formed

carried out according to Forro, E. And Fuel oep, 'F.
52008 filiepais ebheCantded yredwtt Eneashedwith eatdrydricdiin gacuo and 2.37 g A-
'%emﬁg of, Unactivated Alicyclic-Fused (3-Lactanms in

g‘ C Solvent. Org. Lett.. 5, 1209-1212. A-4a)
RBOESI': 501 (M+H)
4- (4- ((1R,2S) - 2-i sopropyl car banowc| opent yl am no) -5-tr
i fluoronethyl-1- 20

|d n- Z“X}_ha(rirkr}%) benzolgéez I%Bnol ﬁgl%&?c?& §t YR+ 254 (+).2-

P
LA A

PlofRags @ademmaéeddai&ﬁbﬂcm@l gnantieme to PvRaland A2e (riae@mﬁ:br
20 mn at RT. Then 0.63 nL (7.38 nmmol, 1.5 eq)

i sopropyl am ne are added and the m xture is stirred’
Rrepardii ghdf (28, 2RT-2-drhinbéycldpieataheuarfoxliei@d hidrochilghde
basi ¢ al um ni um oxi de, washed wi th DW an’ t he not her

| i quor chisrodulicdiH At o 400 ni wat e, rred for
hefso3®igi n a he pKietiRgiolutine i SNt oifl () HoN OH
tered. Th& cr product 'S vvashe th water an

dried in vacuo. F urlianeia;dnamldat irred wth

50 mL MeCN for 3fcamicn at 5C, suction fcrhlradered, washed
with some cold McGN and

The synthesis is carried out according to Forro, E. And Fueloep, F. (2003) Lipase--

ngngZOO'?/ 054723

Catalyzed Enantioselective Ring Opening of Unactivated Alicyclic-Fused B-Lactams in an
Organic Solvent, Org. Lett. 5, 1209-1212,
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the residue is dried in vacuo. 2.13 g A-4a are
obtained. Rf= 0.53 (silica gel, cHx:EE 1:1) 10
MB-ESI': 542 (MrH)+ The compoufds A-4d and A-4e are
e nal ogously using ethyl am ne and
g@%ﬁ@%ﬁ%ﬂ?lanine respectively, and are used as gggg%gm%@ﬂﬁx
in the synthesis sequence for Exanples 9 and 10. o ~
O CFNHCFNH 3a3HH 1Ll II' I NNNN Y HN HN
[/ OBn / OBn 15 0 A-4d 0 A-4e 20 WO 2007/132010
PCT ERP2GOMRO) 24F22.21Ag 6aY mmol, 1.4 eq) TBTU and 4.21 mL (24.6 mmol, 5 eq)

Kibiatup 5 Gnee ol B R R HF 08 ke G120 BRERULT STt oo mr. 7.8
fAntd 1.4 I\il_sop’f!% arfdile afe added AndDth JniRufRldirrdd dRr@ER at RT. Ttis
di ssolved in 150 nL THE and 250 ng pal | adi um

$ngetioo i teredl Girsugiahasiojpduminen wkide, Weshedh with B ang thgrmeother liquor is

dded., T i Xxture,is drogenated for..16 h. at
it Do Nblth S RUCPRER B bl o iioefucon ficred
MeHuaé prodadedwadhee val wdtySind died ik VA6 e HoPfuri iRt s stirred
ki esel guhr, washed with MeOH and the filtrate is

with 98 ey MeCholan 30 mip at $ s isuetton; fdters, washogivtith speegold MeCN and

't%%'s'ic}lﬁ@ﬂiydig%k dlzmg zgatlasat.r%ﬁtﬁ or another 1 h

en suction and washed with cold EtOH.

‘Rs40.50 (Alitmgdr @T0BEdt ed.

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

The compounds A-4d and A-4e are prepared analogously using ethylamine and
cyclopropylamine respectively, and are used as educts in the synthesis sequence for

Examples 9 and 10.
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10 Rf= 0.46 (silica gel, CH2C12: MeOH AcOH 5:1:0.1)
M5- EST : 452 (MtH) + The syntheses of the enantioneric
conpound A-5b and racemate A-5¢ are carried out
I ly. CF3 H OyNH CF3 H ONH N 10 -1y N |
mgﬁlﬁgﬁlgcem c, cis I[DYOHI / OH0 O 15 A- Bt g&%P%DWOSMB
A-5c 21 WD 2007/ 132010 PCTBP2007/ 054723 A- 5d)
[4- ((1R, 2S -2-iso ropyl carbanoyl -ccl ~
| am no)-5-trifluoronethyl-pyrimdin-
A-§d)alrfidn@1 R BER2 dsoprapyi drfanddsR cydibgentyaminiy- b -tifl§omethyl-
250 mg (2.8 mmp B-la are dissolved in 1 nL
MMM%M , 5 5.5 eq) Hung base are
added. Then\461 ng (2.4 mol, 3 eq)
ci s-2-am noc obut ane- carboxylic acid am de are
added an®bgHreaction nmixture is heated to 70C
Afte3r i h fhe reaction is conplete. The reaction
{-sxconbined with RP gel, the volatile
bns itu are elimnated in vacuo and the product
I S¥puri fied by col umm chromat ogr aphy through an RP
phrse and isol ated (water/MeCN 78/ 22 (+0.2% HCOOH) to
10 58/42 in 12 min). Correspondi ng product
@ conbined, freed fromthe solvent by
freeze- dr ng and 50 ng A-Sd are obtai ned.
nmet hyI (12, 2, 6, 6- pentarret hyl - pi peri di n-4-yl)-am ne

5 75 (5 QSI‘th B%_S.hg arc ssoiv%d }3 l%_&\l mL THF and 250 mg palladium hydroxide/C-
catalyst (20 wt.% Pd on charcoal) are added. The mixture is hydrogenated for 16 h at an
H; preésure of 6 bar with stirring at RT. Then 30 mL MeOH are added, the catalyst is
filtered off through kieselguhr, washed with MeOH and the filtrate is e.vaporated down.
The residue is boiled with 45 mL EtOH, slowly cooled to 5°C, stirred for another 1 h and
then suction filtered and washed with cold EtOH. 2.46 g A-5a are oi)tajned_

R¢=0.46 (silica gel, CH,Cl,:MeOH:AcOH 5:1:0. 1)

MS-ESI': 452 (M+H)"

The syntheses of the enantiomeric compound A-5b and racemate A-Sc¢ are carried out

analogously.

HN HN racemic, cis
OYOH ' OH

O O
A-5b ' A-5¢
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N 15 2 g (11.8 nmmol, 1 eq)

1,2, 2,6, 6-pentanet hyl - 4-pi peri done are dissolved in

10 mL THF, 3.99 g (59.1 mmol ,215 eq) nethyl ani ne
ride are added and the reaction nlxture

stl(ﬁggk ¥ 1 hat RT. Then 4.85 g (59.1 mol, %HQWWMM?B

sodi um acetate and 2.78 g (11.82 mol, | eq) sodlum

tri sacet oxyborohydri de are added and the reaction

m xture is stirred for 16 h at RT. Mnitoring of the

- AeSt4-Ha((bR.26 WD fisd reymicactanarvbcpd papiimsiuystrifiabeim A6/ -pyrimidin-

onversjpn. It is filtered to renove the insoluble
2ﬁ@¥%¥9£§ﬂ¥@¥¥¥¥ﬁate is conbined with silica gel and
t he vo]aKjIeNﬁonstltuents are elimnated in vacuo.
F € amne i s obtained 22 WD 2007/132010

\phy (normal phase, silica ge
NeOH/ NH3(aq) 7/3/0.3). Rf= 0.47 (S|I|ca gel ,
C12/ MeOH/ NH3 6/4/0.4) 5

(TT hyI ni ueridin-.4-yl)-nmethyl-am ne (educt
synt ﬁnple 5 oo OoH ,N HNEB HN1
NH DVA, K2C03 N 2. HCl in D oxane, 1

CH2CI 2 10(g of 4-(Boc-am no)pi peridine, 4 nmL of
et hyl brom de and 10 g of potassium carbonate are
20 me s innn(7151 ey BflaRkidissnlved ih 1ahL TRAA. aﬂﬂilﬂeﬂrmhiﬁ B @mol,

L Xt e stlrr nL. wate e cted 3
75 sk ifpieest e Aited"ren 30D AL 3o B Bipogyplobutanc-
MRS lic aviaRalidd 8¢ adfedMheRdciEmb@t iated to 70°C. After 1 h the
di ssolved in 300 nL diethyl ether. It is conbined

wagtionde complgte. Ahenpaniian odkiues is @ombm@d iwithiR2 geli g amlatlle

e T o N —

BMddghanaseﬁﬂtBi’solafbd (d'ﬁ‘d'eﬁ’MdON V&’QBI 0+0.2%HOOOH) to water/MeCN
tert-butyl (1-éthyl-piperidin-4-yl)-carbamate

Wi Bk B g & orpeponsng predpct {RhtioNs pie combasyiresdiam the solvent

r 3.8 mol, 1 e
%iﬁ?&%d%€ﬁ§€€¥§?h%ﬁ@%?%g?g% é%gyf) car bamat e Y
hydrochlorlde is dissolved in 25 nL DVF, 378 ng (9.4

| f
e Ly)-(1 2,6.0-hemtametl peridin.4-yl)-aming SOdlglggsExample 1)

(8.95 mol, 1.1 eq) nethyllodlde the mxture is

irred for 30 mn at RT. The reaction m xture is
stiyfe to 150 nL water, adjusted to pH 8 wth
sat ur atigd aqueous NaHCOB3 sol ution and extracted 3
ti mesKW th 50

2 g(11.8 mmol, 1 eq) 1,2,2,6,6-pentamethyl-4-piperidone are dissolved in 10 mI, THF,
3.99 g (59.1 mmol, 5 eq) methylamine hydrochloﬁde are added and the reaction mixture is
stirred for 1 h at RT. Then 4.85 g (59.1 mmol, 5 eq) sodium acetate and 2.78 g (11.82
rrimol, 1 eq) sodium trisacetoxyborohydride are added and the reaction mixture is stirred
for 16 h at RT. Monitoring of the reaction by thin layer chromatography shows total
conversion. It is filtered to remove the insoluble matter, the filtrate is combined with silica

gel and the volatile constituents are eliminated in vacuo. 373 mg of the amine is obtained
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20 nL EE. The organic phase is dried on MgSH4, the
solvent is elimnated in vacuo and 300 ng tert-butyl
(1 ethyl pi peri di n-4-yl) - met hy?>- carbamate are
ﬂﬁﬁ This is placed in 5 nL DCM 928 L
hyd SEMABY ¢ aci d (4 Min 1, 4-di oxane, 3 eq) ar
added and the m xture 1is stirred for 4 h at RT.
After the conversion has reached only approx. 30% 1
mL trifluoroacetic acid is added and the m xture is
by iprmifchtioa by ohmat chiRffmatbpraply éapel pites siiowgel, 25 i n

%%ﬁ@@%§$ﬂ6h32%53¢ﬂ8&1y|) met hyl -ami ne is used without

Lioher (siliel kbl L,Meb@NIINg4mm)de coupling. 23 WO
R o iRl CORCL M ORINIL R ® but y|

4- |sopropylan1no pi peridin-I-carboxylate (educt
| &

AR )

ePCTfEPZOO’T/ 054723

-B - 4- pi peri di none placed in 7 nmL of :
dlchloroethane 214 L (2.51 mmol, 1 eq)
ylan1ne are add d the mixture is Stlrer

mn at RT. After tlhe addition of 145 L (2.8 ’
gl &ral aced N, 745MBDKB, aHTO! !

-1 4 eq sodi onrtTisatet oxyhoro dr Fte—are—ataed

bat ch Nl OMAe,a0xt ure i r 2edClaveipxAnght  at 7
RT. The reaction mxture is conbilned®%h 25 n

saturat ed, aqueous NaHCOB8 sol ution, then after the '
Hbgeféﬁﬁaﬁ@nmmﬂg@snma@4enb®demwﬂnwnakmnéd0gdfgommnmscmbomﬁe

brlig i SiyEbaT e 1867 GARTPE” eaRRABa TR S ito s00 me

"’Aer, Qﬂﬁadmi Dfimleh &ithMs0en P EBdthetorgiOftasd Resied m IMEB (.S evaporated
used wit hout any further urification

dowrcpngl the sesidys s diswbradn é@gﬂﬂoshyﬁwbeth@r dt ispaabingd with 20 mL of 4
Wg@%l%gcwgél 45_885(81#3 \Miﬁ &%%g ety 1<L>l£_|%t1r1r(]5t;iS foQ agotthlr 3 min at

@iCsand-thbprezipitateyi s sudtion Yil tared nepsheyt mmmjéthﬂ@m ok dzh ecin vacuo.
10 nmL THE and_ 3.9

| ved
f%%st gwﬂﬁ hdrmBse Y- a%r%métemlﬂaﬂée ars&é@awd which is

USR8 wehS A ansTitthdrMhriSatiinl rred for 40 nin at RT and

then 26.6 L aqueous ammoni a
1 g (3.8 mmol, 1 eq) tert-butyl (1-ethyl-piperidin-4-yl)-carbamate hydrochlonde 18

dissolved in 25 mL DMF, 378 mg (9.4 mmol, 2.5 eq, 60% dispersion in oil) of sodium
hydride are added and after the addition of 246 pL (3.95 mmol, 1.1 eq} methyliodide the

~ mixture is stirred for 30 min at RT. The reaction mixture is stirred into 150 mL water,

adjusted to pH 8 with saturated aqueous NaHCOj5 solution and extracted 3 times with 50
mL EE. The brgam'c phase is dried on MgSOq, the solvent is eliminated in vacuo and 300
mg tert-butyl (1-ethyl-piperidin-4-yl}-methyl-carbamate are obtained. This is placed in 5
mI‘J DCM, 928 pl. hydrochldric acid (4 M in 1,4-dioxane, 3 eq) are added and the mixture
is stirred for 4 h at RT. After the conversion has reached only approx. 30% 1 mL
trifluoroacetic acid 1s added and the mixture is stirred for 1 h at RT. Itis evaporated down
in vacuo and the crude (1-ethyl-piperidin-4-y1)-methyl-amine is used without further

'puriﬁcation for the amide coupling,



10

15

20

solution (1.4 nol, 70 eq, 28-30% are added. 30 mn
after the addition the reaction mxture 20 i s poured
onto 500 nL water and extracted 3 tines with 150 nL
EE. After conblnlng the organic phases, drying o

MSB 54 %l i ni nating all the volatile constltuéﬁgg?ﬂmwwwn3
in vacua 4.05 g of the

N- Z- ci s- 2- am nocycl obut anecar boxylic acid amde is
obtai ned. MS-ESI : 249 (MrH) + 24 WD 2007/ 132010

ReAH P OG0 bviZdind-piperidai-1icariRxyhithat e t he
protective group 2 (8.06 mol, 1 eq) of the product
&ﬁ%CE%D@%%ﬁHEEﬁ%ﬁPQg9in a solution of 100 nlL hydrogen
brom de in gl aci al acet| d (3399 and stirred for
2 h at OC. The solution is stlrred i nto approx. 500

hyl et hedpropylaminepr il te is suction
fillter d and st++r+ed—For 2 h|lin fiethyl ether. The
pre I S NeBsit@ak)d Wit h 1.27 g
ci s-2- an1nocyc|obutanecarboxy||c afid am de are
obt ai ned© he hydrobrom de. Ms- © 115 (MrH) +
()-G s-2- 'nocyclobutanecarboxyl|d§éyid

i sopropylamde Ph \,OHOO \NOH 1.
beopeepyi athslel ed)BTBotANiPeridihdie ki pladed id 7 nhiBof { AcdtBlorocthane,

t 1 4 mmol, 1 eq) . : . :
"sulg(é bermaloksdranseplaping aye added el iha axFwis e for 20 min

SLE ST PGP 2 T HE RS s

- @remanhlieldd eqvodmuspeasitatybbshsdiide e added bahwise aatl theTmixture is

o camictiaofl 9B hetich i S eombingd i SRl Rigisd, aqueous

NONTE); $b10Roh, Sth&% ﬁ{eﬁie@a@ inlet Jf%%ﬁés%déﬁ #hUE8rabRd 3 times with
stirréd into 200 nL water. It is extracted 3 tines

0 mb BOMytheREmbidadar gooabhasenyeidnied on Yghih, ﬁﬂeagl@snt is eliminated
%{)‘%‘é@‘?i“ﬁﬂ%’% ﬂf(}% gg}ggipffd&&&)slf ﬂ?c?nlg , g&hgcﬁl % k& Il ifout any further

iflragye! obut anecar boxylic acid i sopropylanide is
obtained. Rf= 0.57 (silica gel, CH2C12vMeONH3

-9/1/0.1) 20 M5-ESr:291 (MrH)+ In order to elininate

lA9 Qpnl 1 eq) of the

Wde ) ution of 100 nL -

bydrogen brontﬁe in gIaC|aI acetic acid (3%9 and
d fpr 2 W _at, OC. The solution jgystir ed |nto

approx PEt hyl étﬁ@HP“hK@U

O

2. HBr (AcOH)

5g (20.1 mmol, 1 eq) cis-2-(benzyloxycarbonylamino)-cyclobutanecarboxylic acid are
dissolved in 10 mL THF and 3.9 g (24.1 mmol, 1.2 eq) carbonyldiimidazole (CDI) are -
added. The clear solution is stirred for 40 min at RT and then 26.6 mL ::iqueous ammonia
solution (1.4 mol, 70 eq, 28-30%) arc added. 30 min after the addition the reaction mixture
is poured onto 500 mL water and extracted 3 times with 150 mL EE. After combining the
organic phases, drying on MgSQ, and eliminating all the volatile constituents in vacuo
4.05 g of the N-Z-cis-2-aminocyclobutanecarboxylic acid amide isrobtained‘

MS-ESI": 249 (M+H)"
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25 precipitate is suction filtered and stirred for 2
h in diethyl ether. After washing the preci p|tate
with THF, 644 ng cis-2-am nocy?él obut anecar boxyl i c

ropyl am de are obtained as the
ﬁ%ﬁ%‘?g‘ﬁwﬂ M5-ESI + 157 (MrHy+ 25 WD 2007/ 1358F82007/0%4723

PCT/ EP2007/ 054723 B-1a)
4-(4-chloro-5-trifluoronethyl_pyrim din-2-ylam no)-be
nzoic acid CFClL N~NY HN / OHO 2 g (4.91 mol)

I'%l-(ﬁ‘derét[) ehﬂmm@ihe epcbteamvs rovp Ug Kaheyma? 20eqwf el pradlictuae -
are_added.a

2 e
Rl S0 S solihen st 198 %@%Oﬁarbrwldﬁe%geﬁl@@m&ﬁa acid (33%)
andSlirred 16 1 ﬁ@@@dco it S}SIdt'iroﬁ id §1I‘féd| 1ﬁt%ra‘§9r0§{h5®'iﬁh diethyl ether, the
Celite(r), washed with THF, [trate is free
preciptath és ssmtlvmﬁttenedl amésiu‘oedaﬂod2 h 13 nlle@lyBcﬂhar alle precipitate is washed

g’ﬁ%‘ El'#l_ﬁ;e%’[d] 1\32} 3 " US ed (guit%%gﬁrhm{y icgc aabmlde are obtained as the

Hydrébr@ﬂllldyo 5- trlfluororrethyl pyri m din-2-yl am no
-benzlg](chlorlde CF3 61~Y Il NiINYHN/ G O

MS3hSky: {16 (MtHhol ) B-1a are suspended in 100 ni
toluene, 360 L (4.96 nmmol, 1.2 eq) thionyl chloride
are cautiously added with stirring and the sol ution

29-Ciehl divid cy Psbukan deardvlic ReidvidbmbplRnk@ost i t uent s
are el[imnated in vacuo after cooling to RT and the

PESI dcs 5 BQRRa is further reacted w thout AanyOm)rk\
\%QIN ; 1. isopropylamine, BTU H2N H

2. HBr (AcOH)

1 g (4 mmol, 1 eq) cis-Z-(benzﬂoxycarb‘onyIamino)-cyclobutanecarboxyiic acid are

dissolved in 2 mL THF and 3.22 g (10 mmol, 2.5 eq) TBTU and 3.43 mL (20 mmol, 5 eq)}
Hiinig base are added. The suspension is stirred for 30 min at RT and then 513 pL (6.02
mmol, 1.5 eq) isopropylamine are added dropwise. After 16 h st_irring at RT the
conversion is complete and the reaction mixture is stirred into 200 mL water. It is
extracted 3 times with 50 mL EE. After combining the organic phases, drying on MgSQy4
and eliminating all the volatile constituents in vacuo 1.1 g of N-Z-cis-2-
aminocyclobutanecarboxylic acid isopropylamide is obtained.

Re=0.57 (silica gel, CH>Cl;MeONH; 9/1/0.1) -

MS-ESI: 291 (M+H)®

In order to eliminate the protective group 1.1 g (3.79 mmol, 1 eq) of the product are
suspended at 0°C in a solution of 100 mL hydrogen bromide in glacial acetic acid (33%)
and stirred for 2 h at 0°C. The solution is stirred into approx. 500 mL diethyl ether, the
precipitate is suction filtered and stirred for 2 h in diethyl ether. Afier washing the
precipitate with THF, 644 mg cis-2-aminocyclobutanecarboxylic acid isopropylamide are
obtained as the hydrobromide.

MS-EST*: 157 (M+H)"
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26 WD 2007/ 132010 PCT/ EP2007/ 054723 B- 3a)
4-(4-chloro-5-trifluoronethyl -ﬁyri m di n- 2-yl am no) - N-
nmet hyl - N-(1-nmet h} I - pi peri di n-2-yl ) -benzam de CF3 /Cl

HN / NON, 1.36 g (4.05 nmol) B-2a ar
Y atban ™, 10wl THE and condi nad with 1. o4 rn_fec(TQEP?LO(”’OS‘”23
5 mol, 1.5 eq) Hinig base. After the addition of
589 L (4.1 nmmol, 1 eq) | -methyl-
(met hyl am no) - pi peri di ne the soI ut| onis sti rred for
B-n)dt{(ARhlorgtetrifimamni atinyl 1piyx \ : i
appgox. 100 nL distilled water, stlrred for 30 mn
an athe aqueous phase is extracted 3 tinmes with 100
CIafter dryi ng the organi c phase on MySO4,
fdltfation and elimnation of the volatile
co\rp’stltuents in vacuo, 1.64 g B-3a are obtained. 10
Ran0. 3Q (silica gel, CH2Cl12/ MeOH NH3 5/1/0. 1)

V- Ef 428 (M+H) + B-4c)

() - (+SRBEPH2- (2-d4- [ et hyl - (1- net hyl - pi peri di n-4-yl
) - carbarml)

phenyl am Ho}-5-trifl uoronethyl - pyrinidi n-4-yl ani noLcy

NS S X AL T
@.. 37 wrtnoDNES 2a¢rg) atdatded aﬁ’d the njixtudd isrstined @& 16d) at BiianHg pressure and
ﬁﬁls.)el"hg rieeagggrg?n%tg}éegs e adﬁ@;@? g@gf (agwﬁg @g%’éé@,' %ﬁltrate is

ﬂ@é{ﬂ&&tﬁ%@é@l@m theactd Xhd'1 81 gSB-iih 'ai‘er cﬁﬁ‘mﬁ&f w%mra@éusea%lthout
mn at 120C. The reaction nixture is conbined wth

frether piridioatidmt i | e constituents are
MS-ESI+: 318 (M+H)"

4-(4-chloro-5-trifluoromethvl-pyrimidin-2-ylamino)-benzovl chloride

1.31 g (4.13 mmol) B-1a are suspended in 100 mL toluene, 360 pL (4.96 mmol,
1.2 eq) thionyl chloride are cautiously added with stirring and the solution is refluxed for 1
h. All the volatile constituents are eliminated in vacuo after cooling to RT and the residue

B-2a is further reacted without any more purification.
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27 WD 2007/ 132010 PCT/ EP2007/ 054723 " elimnated in
vacuo, the product is purified by colum
chr omat ogr aphy through an RP 3hase and i sol at ed
85/ 15 (+0.2% HCOOH) to water/ MeCN 7
&%?%@%3 ﬁy Correspondi ng product fractions arék%%EZWWM&”23
conbi ned, freed fromthe solvent by freeze- drying
and 578 ng B-4c are obtained. 5 Ms5-ESI+: 521 (MtH) +
B-4a is prepared analogously u5|ng EtOH as solvent
‘- D 2 + - . Nt

st ar. | ng terial,. to B- 4a)

P%%ﬁ%ﬁ&—%giﬁﬁﬁﬁﬂﬁ%ethy| (1- nethyl-piperidin-4-y|)-car
bageyl 1- phenyl ami no} - 5-

tr fI romet hyl - pyri m di n- 4-yl am noLyel opent anecar box

Clacid OOH QF3 H NI* HNI ON- MS-ESr: 521

M%HW' 15 B-4d)
3R) - 3=(2-{4-1 et hyl - (1- met hyhui peri din-4-yl)-carb

aht) henyl am no} - 5-
trif ome hyl - pyri m di n-4-yl am no) - cycl opent anecarb
oxyl i ' O\ QAH N/NHN~ / N O 200 ng

(0.46 mog, 1 eq) B-3a are dissolved in 750 L DVA and
160 L (O. 92 , 2 eq) Hinig base are added. Then

136534 03 ppfiolTi4a o dfssGba b1 B PP atPoonthed with 1.04 mL (6.1

mmohoicy ed)dpiarig basec aﬂtﬂmxbd addithai of 589 aLaddedmand dghé-methyl-4-
eact.i-on xture i ted to 1 Wth stirring faor
{meatﬁaﬂ?fmn? glpﬁaamt‘é% Hams étlrrf%dz o hbionEd- vwhteﬁewﬂog gpixture is
fachﬁed/ bPdppkék. 100 mL distilled water, stirred for 30 min and the aqueous phase is
extracted 3 times with 100 mL EE. After drying the organic phase on MgSQy, filtration

and clirﬁination of the volatile constituents in vacuo, 1.64 g B-3a are obtained.
Ry=0.30 (silica gel, CH,Cl/MeOH/NH; 5/1/0.1)
MS-EST+: 428 (M+H)*

B-4¢) (£)-(18* 2R *)-2-(2-{4-[methyl-(1-methyl-piperidin-4-v[}-carbamovl]-

phenvlamino}~5—tn'ﬂuoromethvl-Dvrimidin—4-vlamino)—cvclopentanecarboxvlic acid

N/N

HN

|
N
w ¥ U

1g(2.34 mmbl) B-3a are dissolved in 2.9 mL. DMA and then 1.2 mL
(7.01 mmol, 3 eq) Hiinig base are added. Afier the addition of 465 mg (2.81 mmol, 1.2 eq)
¢cis-2-amino-1-cyclopentanecarboxylic acid (racemic) the mixture is stirred for approx. 30

min at 120°C. The reaction mixture is combined with RP gel, the volatile constituents are
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constituents are elimnated in vacuo, the product is
purified by colum chromatography through an RP
phase and isolated (from wat er’MeCN 85/ 15 (+0. 2%

o 5 water/MeCN 76/24 in 20 min).
@5F¥%ZE%W8|ng product fractions are conbined, frE&&gF2007/054723
from the solvent by freeze-drying and 150 ng of B-4d
are obtained. The enantioneric conpound B-4e may be
prepared anal ogously using (1R, 3S)- 3-

almm@tbylchh omm the @ﬁﬁiubtom phnﬁecalcy éblulﬂ'TEhl@ma‘to gi*ﬁph@'throhlgh an RP
bi cycl

Blaqsaﬁ@i golggldk{@yﬁgﬂrfp@e% 5@/15 @g(q 204, HQO?H() to ma;quCN 72/28 in 10
B P3P PR A, b i R 6 e

dnyengsund PER aegiBide atO6btainedhenzene and then 8 g (99.9

[, .cycl ohexadi ene, suspended in 20 nL

%’%ﬁggﬂézla@/g%) oWy added at 5C. The reaction
m xture is slowy heated to reflux tenperature and
refluxed for 3 h with stirring. After cooling to OC
BHa ip pmpialpdtaaagleg(blslyf ﬂsﬁn&EtQH aﬂ‘ﬂolmdard} (18A@R)2-vacuo.
14, 7 oa 0 are obtai ned.

Penlaoonigsioaidss seRoRuBtERL o © 2 eq) "of the
cycloaddltlon product are dlssolved in 240 nL EE and

1. 2 0 of aI | adi um on act [ vat ed char coal (20% wW w
™Y : 4 N-cagban @henylamino}-5-

ﬁli]-ﬂ)ﬁb%rl‘f?eﬂll\ﬁ—ni 1i11 1&%d4 l 91 mRr;ro) %@91%53&&&&@%8,9&{& a%&iTDS phere

(o Dar ) ufrtt 70 nmote nydrogen ts takern ap (20 h).
Then a nDytuoe of McOH and DCM (1/1, 50 ni) |s added,
29%F a\NQ,200¥/ 132010 PCT/ EP2007/ 054723 the catalyst-is
v

I

iy O and the volatile constituents are
n vacuo. 12.1 g

3
I M nat &
N

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

B-4d) (1S.3R)-3-(2-{4-[methyl-(1 -methyl-piperidin-4-yl)-carbamovl]-phenylamino }-5-

triﬂuoromethvl-pvrimidin—4-ylamino)—cvclonentanedarboxvlic acid

HN
T
O
O N\
200 mg (0.46 mmol, 1 eq) B-3a are dissolved in 750 uL DMA and 160 pL (0.92 mmol,
2 eq) Hinig base are added. Then 72 mg (0.56 mmol, 1.2 eq) (15,3R)-3-
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product are obtained, which is reacted w thout

further purification. At 0C 3.7 nL (72.2 mol, 1 eq)

brom ne are added dropwi se to2a solution of 36.6 ¢

(652.2 mmol, 9 eq) potassium hydroxide in water. 13 g '
WP2OY/BEYP, 1 eq) of the 5 hydrogenation productPCaER2007/054723
added to the solution while continuing to cool to OC.

After warnmng up to RT the mixture is heated to 60C

for 2.5 h. The reaction mxture is cooled to RT,

aaindcid SftninbOriRayAe S d RyEHdIeM bR {he réfktitn ARtturd ik héA&l to 120°C
vol atile constituénts are elimnated in vacuo. The
wihistuingifor 44 ininyr Bheadasiiontigbireliswambinedretith RP gel, the volatile

recipitate.is filtered f the filtrate is
RSP Bl stanh SR8 i prodhs birid s olipasigpmatosraphy
ﬂird)d@raﬁdﬁaﬁﬁisa ais6RER\(BodOyitaeMe IS UL @08t HOOE Yo
washed with hot 1-butanol. The filtrate Is evaporated

waikMerN Ve2diin Hhaine Soprssrandingaredist fragipneeaegopbaedsireed from

_ f Tatd: E i ( M+-H) +
Gedpfed by gt phifs SRITOEp MR thuded (11)
- car banmoyl | - phenyl am no}-5- 15
trifluqromethyl-pyrimdin-4-ylam no)-bicyclol?2, 2, 2]0c
T%%@aztl@aﬁ%mn%mga-ae mgy-be nrmmﬁd‘anﬂose%%zﬁm&@wﬁiﬁ-
SniNocveldedt: E&r%x?ﬁé‘ﬁ&@. anal ogously to B-4a with EtOH -
as 'so)fv nt agy reaCting 3-am no-
bi Ey¢l gl 2, 2, 2] ectane- 2- carboxylic acid with B-3a.

SLN,, 581 %V\H—iﬂ 20 30 WO 2007/132010
TNEP20 ‘ B- 49)

(2ZN{4-[ hyl - (1- met hyl - pi neri di n-4-yl
- cdr banoyl ] - phenyl am no} - 5- _
onmet hyl - pyri m di n-4-yl am no) - cycl obut anecar bo
d1l|Y CF3 HNN OH HN '

N ,
3—amino—bic_vclo I2,2,2]0ctane~2—-carboxvlic acid

Q O
( ' { Bry, KOH COOH
@ + NH 1. Benzene, Reﬂux_; NH Iz | NH,
2. H,, Pd/C, Ethylacetate
9.7 £(99.9 mmol, 1 eq) maleimide are suspended in 100 ml. benzene and then 8 g (99.9

B-4e

mmol, 1 eq) cyclohexadiene, suspended in 20 mL benzene, are slowly added at 5°C. The
reaction mixture is slowly heated to reflux temperature and refluxed for 3 h with stirring.
After cooling to 0°C the precipitate is filtered off and dried in vacuo. 14.7 g of the
cyclo-addition product are obtained. |

MS-ESI": 178 (M+H)"

12.2 g (68.6 mmol, 1 eq) of the cycloaddition product are dissolved in 240 mL EE and 1.2
g of palladium on activated charcoal (20% w/w Pd, 11.3 mmol, 0.16 eq) are added. The
reaction mixture is stirred at RT under a hydrogen atmosphere (5 bar) until \no more

hydrogen is taken up (20 h). Then a mixture of MeOH and DCM (1/1, 50 mL) is added,
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| tb@msnblb(m@m apghifasher] ‘Elﬂehf)t I¥gitancdn

/ NON",, B-4g is prepared analogously to B-4a with
Et OH as solvent by reacting cis-3-anmno- 5
cycl obut anecar boxyl ic acid wi t?2R B-3a. B- 4h)

&)@%%%72%515*) 2-( 4-[methyl -(1-nmethyl -pi peridin- 4&&1}2007/054723
phenyl am no}-5-trifluoronethvl-nyrim d| n- 4-yl am no)-c
ycl ohexanecarboxylic acid OOHNN HN OO N', 10

B-4h is prepared anal ogously to B-4a with 1 -butanol

% caralyeentiliyedFpatd thg vélitikichndituents are eliminated in vacuo. 12.1 g

am no cycl ohexanecar bOXégl c . acid with B 3a. 31 WO
et highpis acactyd avithput furthen pyrificaties.

E? C §7(rg[, g‘f%i Hﬁﬁchyi e({)]or&jﬁfnlg%e g Elfo%'uﬁse‘]to Wlshrubidh BRSB 6 g
5’}52 R2i rfﬂnub 109G pdtassivay hiydioglida igbwyitea i3 (72 é’ymjnoh @eqpetthe

boxylic agid O ON~N .
%’fa‘%?)%qné%"fhwa %é%f%ae@@ %e &Qumw ile BRREHBIE tagog'l to 0°C. After
FANBL L ??/R'Egﬁé:ﬁ'hﬁgre(lg h%itéi‘ 16:608C for 2.5 h. The reaction mixture is cooled
am no- cgc ohex- 3- enecar l'ic acid (Messrs. .
Bi BBl aockfsgd with hthoﬁahydrochlonc acid and all the volatile constituents are

cI 0 ent anecar.ba

ég{u&gt])eg brb?%]ﬂg? i €\ frityggigd é@%‘lc{ patss tlaﬁ%rlejtipitate is filtered off,

fhk Fittate & ABhAIACEXE Hﬂiﬁ@&&t ddraered Wiﬁh)ﬂo't ‘P b%ﬁa!nGI @lt8red again to remove

suspended in 900 RL" 10 (25 eq) iso éram ne an od d
08 1S ONFEPOigt own in

PR g JOETIELHOR gt OH Vifhs 29 fb&fm%ﬁﬁﬂh@%md)
Blﬁlﬁﬂ*fll’mr(mt leﬁ@ﬁbl ned vvlth 7 rrL silica geI After all
the vol at|

B-41) 3-(2-{4-[methyl-(1-methyl-piperidin-4-y])-carbamovl]-phenylamino}-5-

trifluoromethyl-pyrimidin-4-ylamino)-bicyclo[2,2.2]octane-2-carboxylic acid

CF,

N
T
| X

N\|¢N - X=CO,H

- B-4f is prepared analogously to B-4a with EtOH as solvent by reacting 3-amino-
" bicyclo[2,2,2]octane-2-carboxylic acid with B-3a.

MS-ESI': 561 (M+H)"
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constituents have been elimnated in vacuo the
residue i s chromatographed (silica gel DCM MeOH NH3
9/1/0.1). 63 ng of the title conpound are obtai ned.
15 Rf=.0.33 (silica gel, DCM MeOH NH3 85/15/1.5) The

&1 2081138 pound (1 PCT/EP2007/054723

S, 2R) - 2- am nocycl opent ane- car boxylic acid
i sopropyl am de is prepared anal ogously to this
procedure usrng (1

(r mc or chiral). 32 MD 2007/132010
PCT/ EP007/ 054723 GCeneral method for synthesising
&Eépﬂu f type CG1 A correspondingly
-subst i ed @, 4-di chl oropyrimdine A1
rcial |l yYobtai nable or prepared by chlorination
of, the correspgndrng uracil as described for A-la by

E(m0 (approx. 2 - 55, nL/muol),

‘l (triethylam ne, potassium
carbonate ar a oth r suitable base) and the reaction
m xture is main ed at a controlled tenperature

ﬁ 78C for very reactive pyrinmdines, RT or elevated

A8 PERPaTeE anslppral 9 Biida ddthFIOH 85 obrrakhespastingyds-3-amino-
&Du&ﬁl Sirby)ﬁﬁlcgzﬂ%ﬂﬁﬁpj 0x. 0.75 - 1 eq of the

|sso e corresponding solvent (see
above) are added and the reaction mixture is stlrred

n?Ie) is dissolved in THF (di oxane, DVA,
N

ﬁl%il& aﬁrﬁh&ﬂS (ErflﬂﬁJ LSme@M qul %&%no%x‘?c%he&&?ecarboxﬂw) acid

-reac on nas endea- rreacrlon nonl oread by HPLCT or

. rea@ij o@Hmi xture is conbined with silica gel and
thg vollatile constituents are elimnated in
KKL#I/ R cation by col um chromat ography vyi el ds
tihe. gubstitution products. Depending on the
2P R2 he pyrinmidine the two possible
redi oi somers are produced 15 in different ratios.

Py 3. generally be separated by chromat ography.
C 1c¢) (1 $#,2R*)-2-(2-ch|oro-5-trif|uoronethyl

pyr i 4 §kzzi:?)cyclopentane- car boxylic acid
i sopropylamdefF FIO-- ~NT N C 20 2 g (9.2 muol)
Al a and .8 M4. 2 mol, 1.2 eq) Huni g base are
di ssolved in 60 nL THF, cooled to -78C, then

Bih 1§ pr@arudi aln@log(zlllsrbpm‘lﬂ-daemﬁr bbusphélas solvent by reacting ()-cis-2- -

gng{n% cly%-,l%g 281 a"gg)xy?lc acid with B-3a.
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dissolved in 60 nL THF, is slowy added dropw se at
-78C. The reaction m xture is3 allowed to thaw to RT
overnight with stirring. Then 40 mL silica gel are

- aoed apgical | the volatile constituents are PCT/EP2007/054723

elimnated in vacuo. The two regioi sonmeric products
are 25 separated by columm chromat ogr aphy, the
desired regi oi soner being the first product 33 WO
2007/ 13%10 PCT/ EP&OO?/ 054723 ﬁl uted (silica gel,
g} (oot 9. R el (-5 BLC Y] -DIIMEEL

{anecar boxylic acid-isopropylamde F F O
NIMre chiral conmpound C-la is prepared from
(13, 2R) - 2- am nocycl opent anecar boxylic acid

| am de anal ogously. Cid

(1S, - (2} chl oro-5- net hyl - nyri ni di n- 4-yl ani no) - cyc
| opermtaresgri ic acid 15 isopropylam de NH NN C
19g (6.1 -I,il eE) 5-net hyl - 2, 4-di chl or opyri m di.ne
(prepared @nal 4y to A-la) are dissolved in 3 nL

DVA and then 5.3 nmL (30.5 mml, 5 eq) Hnhnig base are
B éxcbreghr@pmiatipoudly 3 B ®itH 1/Hieinol 4s s0Bkn( bySeacting (+)-cis-2-
2R) - 2- am nocycl opent anecar boxylic acid 20

aigpreypphelTs gacauroxylis add sMgssh BieBlacks)orithBxdair e i s
stirred for 1 h at 70C. HPLC nonitoring shows that

the reaction is total and only one regioi soner is
dis(HEtamitvecyclopatthenrboodi¢iicd-ispadhiniéd wth RP

gel, the volatile constituents are elimnated in

vacuo, e product is purified by colum _
chr qmat aphy through an RP phase and isolated (from
34 7/ 132010 PCT/ EP2007/ 054723

HNaw” ' |

55 mg (0.43 mmol) cis-(£)-2-amino-cyclopentanecarboxylic acid are suspended in 900 pL
(25 eq) isopropylamine and 205 mg (0.064 mmol, 1.5 eq) TBTU and 550 pL DMF are
added. The mixture is stirred for 16 h and the reaction mixture is taken up in
DCM/MeOH/NHs(aq) 9/1/0.1 and combined with 7 mL silica gel. Afier all the volatile

constituents have been eliminated in vacuo the residue is chromatographed (silica gel

~ DCM/MeOH/NH; 9/1/0.1). 63 mg of the title compound are obtained.

R¢=0.33 (silica gel, DCM/MeOH/NHj; 85/15/1.5)

The chiral compound (1S,2R)-2-aminocyclopentane-carboxylic acid isopropylamide is

prepared analogously to this procedure using (18,2R)-2-aminocyclopentanecarboxylic

acid. In addition, a number of amides arc prepared in this way starting from 2-

aminocyclopentanecarboxylic acid (racemic or chiral).
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. ﬁmlmﬁélss@v&m&‘w éd;pwpylpm M

wat er / MeCN (+0. 2% HCOOH i n each case) from 82/18 to
60/40 in 15 mn). Correspondi ng product fractions
are conbined, freed fromthe sBl vent by freeze-drying
of CId are obtained. Rf 0.15 (sil

%ﬂ?ﬁm%ﬁgoﬂgE 1:1) 5 NS ESI e 207/299 (MkH)+ C_#éﬁhnmﬂmyWﬁ
(1S 2R) - 2- (2-chl or o- 5- br ono- pyri m di n- 4-
| am no) - cvcl opent anecar boxylic acid- i 'sopr opyl ani de
Br NH ., NCl 10 GCleis synt heS| sed anal ogously to

Bplapa y yot (0.7 M as

%‘5' (o &%gf o AR %ﬁ%@%@mdwﬁ& i ebtainable o

égﬁre%?dhloﬁﬁ atior] of the @é‘i&éﬁé’n&ﬁ\é" hcil dsdeserdifed(fdr A-1a by way of

di chl oro- pyri m di n-4-yl am no) - cycl opent a

é empton@:pr DCM) pIROX. 2 -5
Gy If e nal o
e R —"

bhe) sidtht k‘d@t@tl@rﬁﬂi}i)ﬂuﬁds nﬁtrﬁalﬁé&mlarwdtr@uedaanpadmw@?sm for very
reaction mxture is stirred for 6 h at 20 RT. Rf
@agtgve(@qqnpé]@e@ & T ogiyvatad tespperatyey for pyamidines with a tendency to be

g;rll'eggt?\% 7 a}%) ox. §7A% f‘ bfmé )%ﬂjﬁlezﬁsiol\éed in. t}%u? COTTe o%éldmg

I'sopr anoyl -cyc nent m no
sdlydnt (sepylbmm) dire adtieyl aamtl’(miea@i%nemlhmxg/}s enzd br:thaWBdi ofheated for a

Spech";l: time at the correspondmg temperature, depending on the reactivity of the
pyrimidine used. After the reaction has ended (reaction monitored by HPLC or DC) the
reaction mixture is combined with silica gel and all the volatile constituents are eliminated
in vacuo. Purification by column chromatography yields the desired substitution products.
Depending on the group R? of the pyrimidine the two possible regioisomers are produced
in different ratios. They can generally be separated by chromatography.

C-1¢) (£)-(15*,2R*)-2-(2-chloro-5-trifluoromethyl-pyrimidin-4-ylamino)-cyclopentane-

carboxylic acid isopropylamide

N/N

2g (9.2 mmol) A-la and 1.8 ml. (11.2 mmol, 1.2 eq) Hiinig base are dissolved in 60 mL
THF, cooled to -78°C, then cis-(£)-2-aminocyclopentanecarboxylic acid-isopropylamide,
dissolved in 60 mL THF, is slowly added dropwise at —78°C. The reaction mixture is
allowed to thaw to RT overnight with stirring. Then 40 mL silica gel are added and all the
volatile constituents are eliminated in vacuo. The two regioisomeric products are

separated by column chromatography, the desired regioisomer being the first product
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~COZI\/912 th]—| I\/EC]-IHZOI CCI]—I , DVF CH

NN \/ HNgOH "/O0 120 ng (0.34 nmol, 1 eq) Cla
are suspended with 102 ng (O. 56 mol, 1.7 eq)
2-ethoxy- 5 4-ami nobenzoic acid in 500 L DVA
conbined with 221 L dioxanic HO (

%ﬁgg%%%gg eq, 4 M and shaken for 2.5 hat 70C ﬂ%g%ﬁamwmﬁ¢n3
reaction mxture is poured into 10 nL water,
acidified with concentrated aqueous hydrochloric acid
and the precipitate is filtered off. After drying in
whtedo(sili¢8 gelycl@:@AE diroe 851 & tn&2@wdhins®dnioni 30oug C-1c and 690 mg
further. purification, 10 The reaction is carried out
shieagaaBmers PRIBT RS e RRSE subst i t ut ed benzoi o

£ t r ds for the
e e e e 3 (P 4
ORS-B8b:: 85aMthbenzoi ¢ acid is used for the

gﬁ;pargaéon of Exanple 135. 15
#Mani no- benzoic acid ON, (: ON ( HzN \ 1.

SCCl2, MOHz 1. H, Ra-N z COzH 2. EtBr, KZCGB

: nwpqwmpsntaneca.rboxvhc

Ived|n40rTLI\/b()—I and 1.8 nL (24.8
Al id thionyl chloride are slowy added
dropMAse T m xture is refluxed for 2 h at 50C and”
stirred for afother 2 h. After cooling the volatile
3 are elimnated in vacuo and 4. 36 g of

-thyI 2-hydroxy-4-nitro- benzoate are

riflj cat . 1 g (5.1 annul, | eq) of the nethyl
N are™df ssolved in 25 nL DMF, 2.1 g (15.3 mmol, 3
eq)., potassium 36 WD 2007/ 132010 PCT/EP2007/054723
catbonate are added and then 1,4 niL (18.8 mol ,
Ehﬁ chyrad ﬁﬂ“@pmﬁ&-&pes pigpagd figpold®iZde-2- auh@wmein@ﬁecarboxylw acid
for 16 h at RT, then poured into
%@‘%ﬁ@ ea?’tdi" B'gsq¥'he pH is adjusted with
concentrated aqueous hydrochloric acid to pH 3. It is

- extracted

C-1d (15,2R)-2-(2-chloro-5-methyl-pyrimidii ino)-cyclopentanecarboxylic acid

_ isopropyvlamide

1 g (6.1 mmol, 1 eq) 5-methyl-2,4-dichloropyrimidine (prepared analogously to A-1a) are

~ dissolved in 3 mL DMA and then 5.3 mL (30.5 mmol, 5 eq) Hiinig base are added

dropwise. 1.03 g (6.1 mmol, 1 eq) (1S, 2R)-2-aminocyclopentanecarboxylic acid
isopropylamide are added and the reaction mixture is stirred for 1 h at 70°C, HPLC
monitoring shows that the reaction is total and only one regioisomer is formed. The
reaction mixture is combined with RP gel, the volatile constituents are eliminated in vacuo,

the product is purified by column chromatography through an RP phase and isolated (from
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twice with 100 nL EE, dried on MgSO4 and after the
elimnation of all the volatile 5 constituents in
vacuo 1.28 g of methyl 2-ethoxd*4-nitro-benzoate are

[ 1.28 g (5.06 mml, | eq) of the nitr
g%%%%ﬂﬁgogre di ssolved in 50 nL MeOH, a spatulaOI%C%TBEMOOW054723

- of Raney nickel is added and the reaction mxture is

stirred in the autoclave under a hydrogen pressure
of 4 bar for 16 h. The catalyst is filtered off
Watan/ﬂ}@CNJéfO 1% (H§OQNdinteheh ¢dsk) iran&2/18 to HHEEdn I Hmnacuo

R ET TONCE RN, S —

9ﬁpﬁ@kﬁ{§1dm§§%hﬂﬁm in 5 nm MeOH and a sol ution of
g (14.6 mml, 2.9 eq) |ithiumhydroxide in 10

Rt—v@i%éstlloggahébldx 'ERft:&r 16 h stirring at RT the
0 4s concentrated in vacuo, the
p@%ﬁghéaP@bégﬂggH&p in 10 nL water and acidified with

aqueous hydrochloric acid. The precipitate is
filtered off, mashed W th mater and drled I n vacuo.
) O PG LR Yt e vslopeipnesarhenviic acid-
- 4 (1R 2S) 2 |sopropylcarban0yl cycl opent
thyl pyrimdin 2 y anno]-benzoic acid
r~y NH hh/ Y HN / OHO 20 956 ng (3.2 mmol, |
eq) CGld are flissolved in 5.4 nL 1-butano| and this
sobptlon ?Ps _Monbi ned with 446 ng (3.2 mol, 1 eq)
4- am nH- befzoic acid. After the addition of 105 L
0.13 eqg) dioxanic hydrochloric acid (4
ure is refluxed for 2 h with stirring.
cooli™ng the precipitate formed is filtered off
ang washed with 2 nL 37 WO 2007/132010
PCY! EP2007/ 054723 cold | -butanol. After drying in
Gakes synthesisgd engleonsky te Hheprapaationfisdd umngﬁobntanol (0.7 M) as -

L L e

- precipltate oAgyWIEOHII n- 2-yl - am no] - ben20|c aC|d NH

MS-ESH-: 361/363 (M+H)"

C-1f (18.2R)-2-(2.5-dichloro-pyrimidin-4-vlamino)-cyclopentanecarboxvlic acid

isopropvlamide

oo 1

Cl NH

T

NYN

Cl

C-1fis synthesised analogously to the preparation of C-1d using DCM (0.3 M) as solvent .

The starting compounds are combined at 0°C and the reaction mixture is stirred for 6 h at
RT.
= .63 (silica gel, EE)
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O NYN HNI / OH 0 G2eis synt hesi sed
anal ogously to the preparation of t-2d. 10 D-1la)
()-4-[4-((1R*, 25*) - 2- am no- cycidohexvl ami no)-5-trifluo

yrimdin-2- |ay
@?‘E’gﬂ%’xﬁzﬂ@t hyI N-( 1- met hyl - pi peri di n- 4-yl ) - benzaifi §&2007/054723
CF3 NHz NN/N Y HNCONS500 ng (1.17 nmol, 1
eq) B-3a are dissolved in 5 nL 1-butanol and combi ned
with 760 L (4.44 mmol, 3.8 eq) of Hiinig base. Then
1(6%a ¢i[4(l RAF Worisoproplcdb ledyslobeidylhnino)-5-trifluoromethyl-
d| am 0 y(il ohe ane ar g added .nd the reaction mxture
2 A% the microwave. All
the vol atil e constituents are elimnated in vacuo and
the residue i3 taken up in DCM The m xture is then
washed twhge Mt h dilute aqueous anmonium 38 WO
| PCT/ EP2007/ 054723 chloride solution, the
phase is dried on MgSO4, the solvent is
vacuo and 477 ng D la are obtained.
‘ (MtH) + 5 D-1b) )-
[4 ((1R* 2S*)-2-am no-c

p @ no) -5-trifluoronmethyl-pyrimdin-2-

yl am N- et hyl - N- (1- net hyl - pi peri di n-4-yl)-benzam
de -~ OHHN\ / NO")N,,' Db 364 ng (0.85
nmol , B-3a is dissolved in 1 nL DVA and t hen
177~ C © . |

120 mg (0.34 fnmol, 1 eq) C-1a are suspended with 102 mg (0.56 mmol, 1.7 eq) 2-ethoxy-
4-aminobenzoic acid in 500 nL. DMA (anhydrous), combined with 221 plL dioxanic HCI
(0.89 mmol, 2.6 eq, 4 M) and shaken for 2.5 h at 70°C. The réaction mixture is poured
into 10 mL water, acidified with concentrated aqueous hydrochloric acid and the
precipitate is filtered off. After drying in vacuo 143 mg C-2a are obtained and used
without further purification.

The reaction is carried out analogously with other 2-alkoxy-substituted benzoic acids

(synthesis of the starting compounds for the preparation of Examples 131, 133 and 134). 2-

‘Chloro-4-amino-benzoic acid is used for the preparation of Example 135.

2-ethoxy-4-amino-benzoic acid

ON ON . H,N
‘ 1. SOCl,; MeOH 1. H,, Ra-Ni _
COH 2 EtBr, K,CO, DMF COMe 2 LiOH, MeOH, H,0 CcooH
OH , ~_O ~O
4.05 g (21.7 mmol, 1 eq) 2-hydroxy-4-nitro-benzoic acid are dissolved in 40 mL MeOH

and 1.8 mL (24.8 mmol, 1.14 eq) thionyl chloride are slowly added dropwise. The mixture

- is refluxed for 2 h at 50°C and stirred for another 2 h. After cooling the volatile

constituents arc eliminated in vacuo and 4.36 g of the crude methyl 2-hydroxy-4-nitro-
benzoate are obtained, which are reacted without further purification. 1 g (5.1 mmol, 1 eq)

of the methyl ester are rdissolved in 25 mL DMF, 2.1 g (15.3 mmol, 3 eq) potassium
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(1.02 mol, 1.2 eq) cis-1, 2-di am nocycl opent ane
di hydrochl ori de are added. The reaction 10 m xture
is conbined with 1.5 nL (8 76 #mol, 10.3 eq) Hiinig
eated to 150C i the m crowave for 20 mn
\?\nﬁ?ﬁo S %r Irbl ng. Then all the vol atil e constit uent & 4frg007/054723
elimnated in vacuo and the crude product (418 np)
is further reacted wi thout purification. E-1)
2-nmet hyl sui phanyl -111-pyrimdin-4-one 0 N/ NHT
t@bonde 26 agdd¢dB@ thm:)l )1 n2k (18 Oomaod,i 1.7 eq)@r&ns@ﬁa}&eﬁie ad"ded

and the
ﬁ@%ﬁ%% (I\i@ eé?aé; 129 H’éﬁmrel'lﬁ émg?# {]ﬁr 1 8?? aingl}sthieF P%ﬂ"e@ g}to éOO mL water
ahdthatpHRE adfasted ReMR claﬁeéhtrafgd db ks By dPhloridacld BWH 3. 1t is extracted

& ool
nmet hyl iodide are add dr opw se. )Ir'ereactlon
Bviee Mf?l'@ 108 mIsEFy ¢risdl QWMIgﬁDg hlld aftdrdime fpimmnmbrmftaﬁ thavalntile

SRR AR 2 BRSOl 30 25 S LD 125 .0

goholenéq)iof ted ritkd ﬁﬁhﬁ@iundl dic MRS Pl G0 LOL §1doTL aasﬁaﬁtula t1p of Raney
obt ai.ned, 39 WD 2007/132010 PCT/ EP2007/ 054723 E- 2)

nickel is gdsled apd H]GH‘WIQIJ EYiK uES iistitred i tgwmtgglamnzi@r g hydrogen
o es‘iixa%fs ar’fo L0 W, 1 at%%t:_%/ 1}@6:% 4o feq?lhrg}lé‘l Q}gq @ 6'l|nd %he filtrate is

ﬂeedantvyxbm difeuil)the avldtilehoastindnid. 09 d cﬁ‘tﬁ@mﬁhmﬁe Wbiathed [MS-ESH-
7@{119%§]}%4 6 nmmol, 1.2 eq) 4-am nobenzoic acid. The 5
?Sela mxture is refluxed for 16 h. After cool i ng

THis Bholigs Bis&sH 151‘55t IﬁL'l\ﬁe@H%H g%olglhl)ﬁ Ef fgi’é gﬁwg bﬁgol 2.9 eq)

wth alittle diglynme, then wth
lithjus hydroxide ol 0 BLAVater iEaddeal eAftayitai snetlhg AV TESE reaction mixture

5 EBatel bl e s Hhe i el inAOdmh g a0 AGifisd it aqucous

Ioideodhlirit acR. The precipitate is filtered off, washed with water and dried in vacuo.

392 mg 2-ethoxy-4-amino-benzoic acid are obtained.

C-2d 4-[4-((1 R.25)-2-isopropylcarbamoyl-cy¢lopentylamino)-5-methyl-pyrimidin-2-vl-

amino]-benzoic acid

, NH
" H
I X
NYN
HN
OH
@]

956 mg (3.2 mmol, 1 eq) C-1d are dissolved in 5.4 mL l-butﬁnol and this solution is
combined with 446 mg (3.2 mmol,‘ 1 eq) 4-amino-benzoic acid. After the addition of 105
uL (0.42 mmol, 0.13 eq) dioxanic hydrochloric acid (4 M), the mixture is refluxed for 2 h |
with stirring. After cooling the precipitate formed is filtered off and washed with 2 mL
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O Nz!', NHy HNf CO2H 9 g (38.9 mmol) E-2 are

placed in 10 nL acetic acid and a solution of 2.1 niL

(40.9 mmol, 1.05 eq) bromine ¥n 50 nL acetic acid is

ﬁgd%g dropwi se thereto and the m xture is stirred
GP8PBFYR. 1 h at RT. The reaction mixture is CIEP2007/054723
stirred into 800 nL water, the precipitate is 15

suction filtered and the precipitate obtained is

washed with water and dried in vacuo. 11.5 g E-3 are

cdit artutthol. RAfrer@irYifig (s vhduod . geg C-Edearbleblalinéd 3nd uddd-viBfout further

@%9/311 (MrH) " 40 WD 2007/ 132010 PCT/ EP2007/ 054723

ca291('4-chloro-5-bronn-pyrirridin-2-y|arﬁno)-benzoy|
Mﬁ-ﬁﬂ!ﬂ?%ﬂ | 2:4) o . . .
4- (4-chl or o-5-brono- pyri m di n-2-vl am no) - benzoi c acid
Br Br C G NY~NNNYHNHN / OHI / C 00 E4
DTTOSPoOTu vi AA| Ot ot ridO-Ing .‘v" ‘midin-z
Shinbl-b&Soicldaf] reaction mxture is added dropw se to
600 nL water/ice with vigorous stirring, stirred for

anot her 30 m\n_and the crude acid E-4 is filtered
of f. Thiqais ried in vacuo and used further w thout

pugj ficatigaNH n order to prepare the acid chloride
2.7 g 08.2fmol ) of the crude acid are dissolved in
X | uene and 715 L (9.9 nunol, 1.2 eq)
hi ofjyl ride are added. The reaction mxture is
S

ifred for | h at reflux tenperature and then
M

eyaporated down in vacuo. After drying in vacuo 2.9
obt ai ned.

OH

500 mg (1.17 mmol, 1 eq) B-3a are dissolved in 5 mL 1-butanol and combined with 760
uL (4.44 mmol, 3.8 eq) of Hiinig base. Then 165 pL (1.40 mmol, 1.2 eq) cis-1,2-
diaminocyclohexane are added and the reaction mixture is heated to 150°C for 15 min in
the microwave. All the volatile constituents are eliminated in vacuo and the residue is

taken up in DCM. The mixture is then washed twice with dilute aqueous ammonium
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E-6) 4-(5-brono-4-chloro-nyrimdin-2- :
1) - N-net hyl - N- (1- et hi peridin-4)- 15 benzam de Br (C
M/NY HNCNO N.' 500 ng (?.44 mmol, 1 eq) E-5
i lved in 20 nL THE and m xed with 370 L

%n{?.??",g”@@meq) Hiinig base, followed by 209 L (1.‘%%@9007’054723
mol, 1 eq) 1-nethyl-4- (nmethylam no)-piperidine. The
reaction mxture is stirred for 16 h at RT and then
poured 20 into 250 nL water. It is extracted 4 tines
Wiﬂphdq@dutmn EE orFines pasbisrieigd onddgs @, fleselyent iaeliminated in vacuo
%5 %ggeghe solvent is elimnated in

cho. PE T REROE N obtai ned. 41 WO 2007/ 132010
EﬁﬂEEﬁQQOE{M@ﬁﬂ?3 Rf= 0.64 (silica gel, DCM MeOH NH3
5:1:0.1) NS5 ESI+: 440/ 442 (MrH)+ E-7a) (1
S, 2R) 2-(5-brono- 2 {4-(net hyl - (1 met hyl - plper|d|n 4-y

Q omeﬂ;%yi 'jlavnmidin-}

. = . i T1¢ b l_[ )=
fn'ﬂlo Wlﬂdhll lorn@{h Il i @n&n(éﬂ eﬁm{lde E‘Q) E-6 are
suspen e |n 5 nL and m xed Wt .5 nm (8.7
Fs 4 €q Hllnlg base. 865 ng (5.22 nnDI, 1.2 eq)
- m nocycl opent ane- carboxylic acid are
ddeqd to solution and the reaction mxture is
Ned f 120 mn at 10 120C (CEM m crowave, 100
W. The reaction mixture is evaporated down, stirred
i hiN ox. 200 nmL water and extracted 3 times with
100 The combi ned organic phases are dried on

ed down in vacuo. Then RP gel is
added th i |

D-1b

364 mg (0.85 mmol, 1 eq) B-3a is dissolved in 1 mL DMA and then 177 mg

(1.02 mmol, 1.2 eq) cis-1,2-diaminocyclopentane dihydrochloride aré- added. The reaction
mixture is combined with 1.5 mL (8.76 mmol, 10.3 eq) Hiinig base and heated to 150°C in
the microwave for 20 min with stirring. Then all the volatile constituents are elnmnated in

vacuo and the crude product (418 mg) is further reacted without purification.

E-1) 2-methvisulphanyi- fH—Qm' midin-4-one

20 g (153 mmol) 2-thiouracil are suspended in 250 mL MeOH and then 8.7 g (152.9 rrimol,
1 eq) sodium methoxide are added. The solution is stirred for 5 min at RT and then 12.4
mL (198.8 mmol, 1.3 eq) methyl iodide arc added dropwise. The reaction mixture is
stirred overnight, then poured onto water and extracted 3 x with appfox. 150 mL
chloroform. The combined organic phases are dried on MgSQy, the solvent is elimindted

in vacuo and 16 g E-1 are obtained.
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vol atile constituents are elimnated in vacuo, the
product is purified by columm _ chromat ography through
an RP phase and i sol at ed (maté?/NbCN (+0. 2% HCOCH i n
g@ﬁmg%gz&gse) from92/8 to 79/21 in 20 mn). CT/EP2007/054723
rrespondi ng product fractions are conbi ned an&
freed fromthe solvent by freeze-drying. 1.26 g E-7a
are obtained. Ms-ESP. 531/533 (MtH) + 42 WD
2007/ 132010 PCT/EP2007/054723 E—7b) ()- (1
Ex2)R0yoxp-1.6-dilrvidin tizuk EITOTCH
-yI @;bannyll- '
nmyfam no} - pyri m di n-4-yl am no) - cycl opent anecar boxy
INC idBr OH I N YHN) NON,_, E-7b is prepared
an ogously to E-7a using racemc
2- am no-cycl opent anecarboxylic 5 acid. Exanple 1
R, 2S) - 2-i sopropyl car banoyl - cycl opent
B-tri fluoronethyl -pyrimdin-2-
yl am nol - NC@gt hyl - N- (1, 2, 2, 6, 6- pent anet hyl - pi peri di n-
4-§£8-benzanide 10 100 ng (0.22 mmol) A-5a are
#il £d@BBaamph E21 ate dbivplved 901¢ mlidiglymertdicthybnegycalidimnghylether)

5 0T s PTEbin O . TSR 2 g . e

ieﬁa!bn&ﬁndﬁge (OreB8x Bt 16 B. AfRe codlﬁllgtt@ RIT {8OPfecipitate is suction filtered,
met hyl - (1, 2, 2, 6, 6- pentanehﬁﬁrép|per|d|n 4-yl)-am ne
Ye

wrded gd lenfl@ giglwae, tanevith cthgr and; dricd dn auo5-dagdi-2 are
taink, the reaction mixture is filtered through
asi ¢ al um ni um oxi de, then combined with RP 15 ge
NMEESBiﬁﬁamﬁﬁﬁﬁnstltuents are elimnated in vacuo and
the product is purified by col um chronatography
through an RP phase and isolated (water/MeCN (+ 0.2%
EGPRS1 0885 hox & RE QB AR BRI AxBHofBeh BickRidT n)

Correspondi ng product fractions are conbined, m xed

mn fh-concentrated hydrochloric acid, freed fron1the
epp by freeze-drying and 61 ng of conpound 1 are

6’a|ned.as the hydrochloride. 20 Exanples 3, 5 and 8

mHepar ed anal ogously. A-5c is used in the case of
th racem ¢ Exanples 2 and 7 and A-5b is used

iHNLTifiii A-5a in the case of Exanple 4. Exanples
COH | |

9 g (38.9 mmol) E-2 are placed in 10 mL acetic acid and a solution of 2.1 mL (40.9 mmo},

d pi peridin-4

1.05 eq) bromine in 50 mL acetic acid is added dropwise thereto and the mixture is stirred
for approx. 1 h at RT. The reaction mixture is stirred into 800 mL water, the precipitate is
suction filtered and the precipitate obtained is washed with water and dried in vacuo. 11.5
g E-3 are obtained.

R¢=0.27 (silica gel, EE:MeOH 7:3)

MS-EST": 309/311 (M+E)"



10

15

20

9 - 10 are al so prepared anal ogously to gener al
Synt hesi s schene A using the benzoic acids obtained
by hydrogenol ysis from A-4b afd A-4c (anal ogously to
25 described for A-5a), Exanple 84 i
‘5’3’?82"?*@2 e ng A-5d. 43 WD 2007/ 132010 PCTER2007/054723
PCT/ EP2007/ 054723 Exanple 6 N-isopropyl-4-[4-((1 R 2
S) - 2-i sopropyl car banmoyl - cycl opentyl am no) - 5-trifluoro
met hyl - pyrim di n-2-vl am no |
Epd) @3(Anakd a1915-hrioms .' indin-2rihastia

le.l b am de

g S (o ; cess

t eprt - but yl 4 [ sopr opyl no pi peri di ne-| -carboxyl ate

i%}%%eﬂ as the am ne onponent. The coupling product

iiS tjhen freed fromtlfe grotective group and

|ated as-foll OM?N% ngy of t he coupling product
ut il -

frbm A-5a and tert-b

2% sefrgpy! ani no- pi peif-s | - 10 carboxylate are

stir [ m. DCM and tgﬂfluoroacetic acid for
2 h n.  water fded and adjusted to pH
10 with s@di um carbonate. Theynm xture is extracted 3

times with 15 nL DCM the organic phase is dried on
MySO4, Etdhe vol atile constFtlients are elimnated in

y ggfg)?leg%gol E% z?c:r %9%8 ﬁ{ng ngLsp p(ggéorgﬁo%c 2(61%6 gn%uxed forlh

witlesirriaf. trhe rd&b@@kumﬁxtaﬂé s ﬂid&d ﬂﬁJp“ﬁseltorGQO Mwaﬂeﬁﬁd@hmﬂkﬁw gOrous

f or mal degyde (37%in wate

Sk S TR @tothst 0 i addhe pde angE-bis et olf Firis isdried in
+a &8 ed dropw se, then 92 ng
((C)%%dn;ﬂrgd érg‘sﬁ% c]ﬁtma'?‘?r?sacet oxybor ohydri de are
Ta chaidsat tdnalephmth@atadl dhlbhide 27 >gt(8r2&ntrml)s:tt‘ ithier eroldepacdd e @lissolved in 20

@%%Pmeﬁdidﬁéiﬁw imﬁgﬁc’g‘ﬁ (fﬂaaw%ﬂ"éda“@?jmawon

thiurBisdtifed fbxsl R4t FeBk &dn réthfé%d%énrbvélgorﬂﬂed @%fﬁ?gacuo After
dried on MgSA. 20 Then RP-gel is adde the volatile

drping in vasmat2s? aFeS &l dhtdinett ed i n vacuo and the product
is purified by colum chromatography through an RP
phase and i sol at ed (vvater/l\/bCI\I 82/18 (+ 0.2% HCOOH

_ QOREhPDpiperidin-4-y1)-
product fractions are co , "Wt .

rated hydrochloric acid, freed fromthe
s@d,vent by freeze- drying and 7 ng of conpound 6 are
ob:|£ ai %gd as the hydrochloride. 25 44 WO 2007/132010

007/ 054723 Exanple 12
N\ N

Owr -

500 mg (1.44 mmol, 1 eq) E-5 are dissolved in 20 mI. THF and mixed with 370 pL (2.16
mmol, 1.5 eq) Hiinig base, followed by 209 ul. (1.44 mmol, 1 eq) 1-methyl-4-
{methylamino)-piperidine. The reaction mixture is stirred for 16 h at‘ RT and then poured
into 250 mL water. It is extracted 4 times with 100 mL EE. The combined organic phases

are dried on MgSOy and the solvent is eliminated in vacuo. 418 mg E-6 are obtained.
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4-{4-f(1R*, 25*)-2-((R) - 2-hydroxy-|-net hyl - et hyl carbam
oyl -eyclopentylam nol -5- .
trifluoronethyl-pyrimdin-2- yVﬂn1no | d
N—(l met hyl - pi i peridi n-4-yl)-benzam d
1d&%$??%61 1 eq) B-4c are dissolved in 3 ntq¥ﬁ%93mwmﬁ7ﬂ
and conblned mﬁth 264 L 5 (1.54 mol, 10 eq) Hunig
base. 69 ng (0.22 mmol, 1.5 eq) TBTU are added to
this solution and it is stirred for 40 min. At RT.
Rine 0Odddpidias panDCHM:dblneH Si:PA)a few drops of DWVF,

e p +«undi ssol ved constituents go into
§@f§$ﬁbﬁﬁu%k%qus)ng (0.23 mol, 1.5 eq) D al anino

are added and the m xture is stirred for 16 h at RT.
Then the reactlon n1xtuae |s conblned mnth 10 L RP

P 1]-
Sﬂén%mﬁ%anaaﬁmmm évc&ﬂemfahe%;d%&vﬁ@geg?t ogr aphy

tnrougimramm "RP-pnase \IVBU\VWE:I I 13/ 60 7

in_each @ Sepyt0-30/70 in 15 min). After the

i N f the product fractions, the addition of
\C acid (4 Min dioxane) and freeze-drying,
e hydrochloride of 12 is obtained. 15

- 83, 85 - 108, 125, 126 and 127 are

P pared anal ogously using the corresponding

caro? ic TCId derivatives B-4 and am ne conponents,
whi | & 7-N

azabenzot ifi az -yl)-N, N, NN -tetranethyluronlum
hexaf | uor opho h £ may optionally be used instead
of TBTU as coup |ng reagent. 20 Exanples 128 - 130

BOE g4 SPAMRS!, REGPED HYsisPeriRISE §mISPMAGSH fhisQNGE1 AmL (8.7
t he synthe3|s Sequence Starting wth the reaction of

b Agg Hipisbage. 865ang (Fo2Zmmel Hok ga)belivz 3B)-8- -amifoceiopentanc-
4-
Aty y?lér% ; a{“%8‘1‘ § §ﬁé%‘? FaR b seaction Mipgpisa iy R Igy 120 min at

120pdi(OERS m?&owave 100 W). The reaction mixture is evaporated down, stirred in
ylanlnol N- et h I-N-(l met hyl - plper|d|n 4-yl) - benzani
PErB0 %m(IOW?{[eW exirpclgd § timepvithElQopl &1 O”é)e qeimbined organic

SO ot T et BTy BT e

witilacatstituentslaos eliirinad én asttieckhd paghutise ptl.ﬂﬁédﬂh)‘o‘colunm
olution., The reactjon m xture is stir 16 h at .
GRfomate B BP0 ﬂF!bn]&”éF a%ﬁaolérq (WH@T)%? fTQeZ% HCOOH in each

t t
ﬁﬁdlrﬁe g@/@ t& 39{22 r?g tbg Eﬁlg}g h(gtg{éﬁﬁ%ﬁl%?ﬂ 1}2 : ﬁlagtées)ig are combmcd -and

cfmmptmrsdlvlm‘(b}aﬁ'eezohimngeki% 2E- 7%2}6@&1&1320 10
+ Exanples 112 - 114 are prepared
%%ﬁgégg@?gz{"’; ing fromD-la and the correspondi ng
carboxylic acid chlorides. Exanples 120 - 123 are
prepared anal ogously starting fromD |b (Exanple
124) by acyl ation under the conditions described for
Exanpl e 110. This nethod of synthesis is also used
for synthesising the conmpounds 111 and 115, while in
this
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5 case the reaction is carried out with the
correspondi ng sul phonic acid.chlorides. In the case
of Exanple 116, a urea der|vathe Dla is reacted
' i met hyl car banoyl chloride under the
?%kgP?ngg descri bed for Exanple 110. Exanple 1f§ﬁ?ﬁﬂmmﬂﬂﬁﬁ
117 is prepared anal ogously to the preparation of
B-4a starting fromB-3a and 3-endo-
am nobi cycl o( 2, 2, 1) - hept - 5- en- 2- endo- car boxylic acid
E<Tn ¢ER(158 280 L - @srembde ftt-| methyaipheth Y 4fpdridin #sy1)-carbamoyl]-

oreo.red analo;ou I Lo t he preparati on.of B-4a
C ai s 21 % gpentanccaroox

ic aci

adanantam.n1§ﬁ hydrochlorlde Exanpl e 119 This is

al ogously to Exanple 12 using Exanpl e

Jct. After the am de coupling has taken

pnsat urat ed i nternedi ate conpound i s
%gen. din 20 THE with stirring at RT by

reaction mnth formc acid (11 eq) in the presence of
?rmunts of PdJC and in this way Exanple

btaNned Exanpl e 132

2- et hoXy-4<r , 2S) - 2-1 sopr opyl car banoyl - cycl opent
ylam no -g-trifl ronethyl 25
pyri m di n- 2-yl arf nol - N- net hyl - N-(I-nethyl pi peridin-4

wsl?)sl(s) Bl%gér%ﬁ‘ agﬁog&n%l\#'?g % OIHEE bméclm%b %;1114218/1 c?grc]:%%]i)entangcarboxyhc

.&f). Hung base and 42 ng (0.13 nmol, 1.4 eq) TBTU are

added. The m xture is stirred for 5 mn at RT and
then 21 gL (0.14 nmol, 1.5 eq)
% %?MJ-4 (nethylan1no) pi peridine are added
rop The reaction mxture is stirred for 2 h at
Ri2-6mR ZShrénsqmmm‘ﬂczﬂfblardovle:tyt]opmﬁ@labwnc@#ﬁr it agnalyiypyrimidin-2-

g 1511‘-5at aﬂ@ dﬁﬁ&dé&h ¥ I'hECﬂMP nFQO ;i]b?l ffﬁmn%@ 5 eq) Hilnig
2007 3201 CT/ EP2007/ 054723 addi ti on of 50
begelpwsthl2ong €0.3% mngla 1 Megh TBITbxaan eddedndhe r@@wen dwgtmrq:g$ stirred for

é’x‘ﬁ%@{s’r g 88 P05, &ﬁéﬁ%@'@%ﬁ%ﬁ%’i‘wg%g 23456
ribﬁtaﬁﬁrﬂﬁﬂllpqidnﬂm-ﬁrymmﬂﬁe afe dided @SPONR] MheAGkere is stm'ed for 2 days at

derjivatives G2, which are obtained fromC-1a and t

- Kbrtherpeion mityre is filiered thivesh besisruoinam @mée,ébm"d@orwyned with RP

[ t: :
BEhESNS L08 EHBRIL R ASREDAR Pl b coon,
chromato graphy through an RP phase and isolated (water/MeCN (+ 0.2% HCOOH in each
case) from 80/20 to 55/45 in 15 min). Corresponding product fractions are combined,

mixed with concentrated hydrochloric acid, freed from the solvent by freeze- drylng and 61

- mg of compound 1 are obtained as the hydrochloride.

Examples 3, 5 and 8 are prepared analogously. A-5c¢ is used in the case of the racemic
Examples 2 and 7 and A-5b is used instead of A-5a in the case of Example 4. Examples

9 — 10 are also prepared analogously to general Synthesis scheme A using the benzoic

acids obtained by hydrogeholysis from A-4b and A-4¢ (analogously to the method
described for A-5a), Example 84 is prepared using A-5d.
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()-444-((1R*,2S*)-2-i sopropyl car banoyl - cycl obutyl am n
0)-5-trifluoronethyl-pyrimdirf 2-

] -N-met hyl - N- (I - met hyl - pi peri di n-4-yl)-ben
g%;?géﬂ%&%o 35 mmol, 1 eq) B-3a are dissolved i %?}1’31399007/054723
mL EtOH and 150 [IL (0.88 mml, 2.5 eq) Hunig base
are added. After the addition of 100 ng (0.42 mmol,

1.2 eq) ()-cis-2- am nocycl obutanecarboxylic acid
|sopropyl ami de the reaction mixture is heated to 70C

5 an tirred for 16 h at this tenperature. The
é%‘BP m xture is then conbined with 10 nL RP gel

14 -3 80 {daftaBIN e cftvidmin ?—@‘iflﬁbrometh 1-
vacua IS pur| e y_ _ﬁrorraFto:grgpﬁy: through a :

egin 15 mn)

S he contining.of ths t £ t
B o S R ool e SR B A5 1
m&cbrf)éeﬁﬁ%ﬁr'tﬂftwmﬁopl%ﬁ B i- ngﬁfdlﬁé/ @fcﬁﬂﬂﬁkﬂﬁt&§u58‘d a]:s%l@e amine

i s obtained. 20 Exag) e 139 [ 5- brono-4-[ (I

eomppaektt dhe epuplingrisedussis therciyedddiem thel mﬁeﬁw&mmmltﬁ rnethylated
m nol -N-nmethyl -N- (I

aszﬁ) I%lvf ni peridin-4-yl)-benzam de 55 ng (0.10 mmol, |

Qﬂqﬁqg Ef e causlingl (Bo0hot §bni A-Ja E[ﬁd tB%utyB&—lﬂprd@dzﬁmﬂmphpendme—L
eq) . Hunig. 25 base and 46
eﬂéarwyglﬁeearsa%%ﬂ inpheLIAGM 1167 B Wﬂ?@%@“g F‘Plflrf%lz H a? RT. 10 mL

V%‘chmrg a@ﬁed%ﬂd ot n)glsfeﬁ &8 glﬁg} é)d%él‘( gbd%lﬁn Pfa}% él' ’%heeﬂ)xture 13 extracted 3

cycl opropyl am are r OpW Se. e mxture
tgheswighl L§ ol RCNBise argaid® phadeds dialodr MigSOk hevdaiile C()IlStltU,entS are

filtered th b ur.oxi de. then . e
BT RER Vot ERng arude maligbl DiarEuS st e dietive For this

;ﬁ!rqadlib BAHEA0 03 mMAE Ll%cﬁ%ﬂﬂfe'}ﬁocﬁic@%%!acb@1rpliﬁiLfID1$Q\ hy pL
col utm chr omat ogr aphy t hr ough an phase and

fpsmléﬂefde (3t &r wmsCN. (6rn002% ¢qPacradded ardthe ouistye sistimred for 20

i R, L dtadta aclic St oo REDRARIHGH-O2 p B Hhenot, 5 )

'sbﬂﬂlhﬂﬁish&tdxﬁybc%hydm&di@ Zﬂde’ﬂ&ﬁﬂo@wﬁ’s@%&ﬁ?&ﬁﬂt&%ﬁ dBred overnight at

freed fromthe sol vent reeze dré
Fa’ﬁdl%cq@l@@d Vi 28 arpvates lpagLéa@rat%iéqﬂpﬂ@d‘TaéiC heolution is

ST, %ﬁlﬂéﬂﬂegﬁ ?s@m%'?te&%7 efse | ni‘tfxgm Déﬁf‘aﬁ%ﬁ%@l MgSO;.

are’ prepare al'ogousl’y € case of
'lEheﬂléKP gahdk dided, tthew@lbtﬂea:bnﬁitmﬂts arg elimiracadrid vEeubaandshe product is

e 145/ 147 and 147 e sy theS|sed
3?%53 ﬁ@qﬁﬁmt‘r@rqwogﬁa@ haE TR P Pl selasg (idfegfdleCN 82/18
(ql@lﬂ% 'H@D@ﬁ ifredch é@@b 1o 6&6—1’0 ih4§ I?mn) V@érﬂsspondlng product fractions are

hyl - 4- (met hyl arfi no) - pi peri di ne.
comblned mixed with concentrated hydrochloric acid, freed from the solvent by freeze-

drying and 7 mg of compound 6 are obtained as the hydrochloride.
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Exanpl es 1-147 Ex. nmethod of HPLC RT M5 (ESI) UVhax
No. structure synthesis [mn] [MH' nmM N ~H 1 HYN
A152 618 278 | ~/ N o N N4 NH 2 NIYN A 1.42 562

HN Orac O" H3 NNT NA 1.41 562 278 HN 1/ H
8&0@%/13%0@ O-NH 4 NYN H 4 O A 1.45 562 278 HN FCEEP2007/054723
~NL 48 WD 2007/ 132010 PCT/ EP2007/ 054723 Ex. method
of HPLC RT M5 (ESI) UWVmax No. structure synthesis
[min] [MtH' [nni F o NH5 N ,NA 1.44 576 2178 HN

Exam@leti2

80 mg (0.15 mmol, 1 eq) B-4¢ are dissolved in 3 mL. THF and combined with 264 pL
(1.54 mmol, 10 eq) Hiinig base. 69 mg (0.22 mmol, 1.5 eq) TBTU are added to this
solution and it is stirred for 40 min. At RT. The suspension is combined with a few drops
of DMF, whereupon all the undissolved constituents go into solution. Then 17 mg

(0.23 mmol, 1.5 eq) D-alaninol are added and the mixture is stirred for 16 h at RT. Then
the reaction mixture is combined with 10 mL RP gel and all the volatile constituents are
eliminated in vacuo. It is purified by chromatography through an RP-phase (MéCN/water
15/85 + (0.2% HCOOH in each case} to 30/70 in 15 min). After the combining of the
product fractions, the addition of hydrochloric acid (4 M in dioxgne)_ and freeze-drying, 85
mg of the hydrochloride of 12 is objtained.

Examples 13 — 83, 85 — 108, 125, 126 and 127 are prepared analogously using the
corresponding carboxylic acid derivatives B-4 and amine components, while O-(7-
azabenzotriazol-1-y1)-N,N,N’N -tetramethyluronium hexafluorophosphate may optionally
be used instead of TBTU as coupling reagent.

Examples 128 — 130 are prepared according to general Synthesis scheme A, the synthesis

sequenc.é starting with the reaction of A-1a with benzyl 4-amino-3-methoxy-benzoate.

Example 110

+)-4-[4-((1R * 25%)-2-acetylamino-cyeclohexylamine)-5-trifluoromethvl-pyrimidin-2-

50 mg (0.1 mmol, 1 eq) D-1a (Example 109) are dissolved in 0.5 mL NMP, thent 17 pL,
(0.12 mmol, 1.2 eq) ﬁiethylamine are added and 9 ul. (0.12 mmol, 1.2 eq) acetyl chloride
are added dropwise to this solution. The reaction mixture is stirred for 16 h at RT,
combined with RP gel and all the volatile constituents are eliminated in vacuo. Itis

purified by chromatography through an RP phase. 30 mg of compound 110 are obtained.
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6 NXYN A 1.58 590 274 HN\ / O\Y~-\ F F ONH 7 NYN

A 2.17 547 277 HN\ "II/\fl FMa Fx 8 YN A 1.46

548 278 a /N-ry F NH 9 NYN N4 A 1.36 548 276 HN\
OIN/Ilv,\ FNHlONYNNA546284 HNH / N ' a\

N’920€i432N012 NY" B 1.26 578 274 HN\ O ~N\ 49 RyFEF2007/054723

2007/ 1320 10 PCT/ EP2007/ 054723 Ex. nmethod of HPLC RT

M5 (ESI) UVmax No. structurle\ synthesis [mn] [MH'

[nnf O/ NH

Examples 112 — 114 are prepared analogously starting from D-1a and the corresponding

carboxylic acid chlorides. Examples 120 — 123 are prepared analogously starting from D-
1b (Example 124) by acylation under the conditions described for Example 110. This
method of synthesis is also used for synthesising the compounds 111 and 115, while in this
case the reaction is carried out with the corresponding sulphonic acid chlorides. In the case

of Example 116, a urea derivative, D-1a is reacted with V,N-dimethylcarbamoyl chloride

under the conditions described for Examplelll(}.

Example 117
117 is prepared analogously to the preparation of B-4a starting from B-3a and 3-endo-

aminobicyclo(2,2,1)-hept-5-en-2-endo-carboxylic acid using 1 butanol as solvent.

Example 118
118 is prepared analogously to the preparation of B-4a starting from B-3a and 2-

adamantanamine-hydrochloride.

Example 119

This is synthesised analogously to Example 12 using Example 117 as educt. Afier the
arnide coupling has taken place the unsaturated intermediate compound is hydrogenated in
THF with stirring at RT by reaction with formic acid (11 eq) in the presence of catalytic
amounts of Pd/C and in this way Example 119 is obtained. '

Example 132

46 mg (0.09 mmol, 1 eq) C-2a are dissolved in 1.2 mL DMF and then 81 pl. (0.47 mmol,
5 eq) Hiinig base and 42 mg (0.13 mmol, 1.4 eq) TBTU arc added. The mixture is stirred
for 5 min at RT and then 21 pL (0.14 mmol, 1.5 eq ) 1-methyl-4-(methylamino)-piperidine
are added dropwise. The reaction mixture is stirred for 2 h at RT and then purified directly

by chromatography'thrdugh an RP phase. (Water/MeCN (+ 0.2% HCOOH in each case)

from 83/17 to 65/35% in 10 min). Afier the combining of the product fractions, the
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r 4 FXF 13 NYN N B 1.51 576 278 HN\ FXF do N VN .

Oyj NH 14 HYNN V B 1.68 604 278 W \ do O F ' Nr-O

N 15 NYNN B 1.68 616 278 dC @N F OH 16 NYN Nt B
1.60 590 278 HN\ N\1 roc O~/"\ F F 0 17 NYN.

VeI 590274 HN\ N O O o NH H -18 N TN BFETEB2007/054723
616 278 HN\ O ~N\ 50 WD 2007/ 132010

PCT/ EP2007/ 054723 Ex. structure nethod of HPLC RT MS

"(ESI') Wmax No. synthesis [mn] [MH [ nn]

E

addition of 500 uL hydrochloric acid (4 M in dioxane) and freeze-drying, 47 mg of the
hydrochloride of 132 is obtained.

Examples 131 and 133-135 are prepared analogously by amide coupling from the
corresponding acid derivatives C-2, which are obtained from C-1a and the correspondingly
substituted 4-aminobenzoic acids by nucleophilic aromatic substitution (described by way

of example for the synthesis of C-2a).

Example 136

150 mg (0,‘35 mmol, 1 eq) B-3a are dissolved in 1.3 mL EtOH and 150 pL (0.88 mmol, 2.5
eq) Hiinig base are added. After the addition of 100 mg (0.42 mmol, 1.2 eq) (¥)-cis-2~

aminocyclobutanecarboxylic acid isopropylamide the reaction mixture is heated to 70°C
and stirred for 16 h at this temperature. The reaction mixture is then combined with 10 mL
RP gel and all the volatile constituents are eliminated in vacuo. It is purified by
chromatography through an RP phase (MeCN/water from 10/90 to 30/70 in 15 min). After
the combining of the product fractions, the addition of 100 pL dioxanic hydrochloric acid
(4 M) and freeze—drﬁng, 86 mg of the hydrochloride of 136 is obtained.

Example 139
(£)-4-[5-bromo-4-[(1R*,28*)-2-cyclopropylcarbamoyl)-cyclopentylamino)-pyrimidin-2-

1)-benzamide

55 mg (0.10 mmol, 1 eq) E-7b are dissolved in 1 mIL. DMF, 88 pL (0.5 mmol, 5 eq) Hiinig
base and 46 mg (0.14 mmol, 1.4 eq) TBTU are added. The reaction mixture is stirred for
10 min at RT and then 11 mg (0.15 mmol, 1.5 eq) cyclopropylamine are added dropwise.
The mixture is stirred for 2 days at RT, the reaction mixture is filtered through basic
aluminium oxide, then combined with RP gel, the volatile constituents are eliminatéd in
vacuo and the product is purified by column chromatography through an RP phase and
isolated (water/MeCN (+ 0.2% HCOOH in each case) from 88/12% to 75/25 in 10 min).

Corresponding product fractions are combined, mixed with 100 pl dioxanic hydrochloric
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NH 19 Ny YN B 1.37 560 278 HN\ | / NdC OM ONH
FXF 20 NYN B 1.36 560 278 HN\ OY~N\  FXF I/ N O NH
21NT‘qN8159602278 HN\ 4 / N eC O4~N FX~O
NH 22 NNB 1.69 628 278 .NHNI / h~ ac o N

P9 1 NPNON. y B 548 278 Ta\ 10 N _O F FH N(BCT@R”W“‘”B

_ /N 1(N B 534 274 HN I\

acid (4 M), freed from the solvent by freeze-drying and 25 mg of the compound 139 arc
obtained as the hydrochloride.

Examples 137, 138, 140 - 144 and 146 are prepared analogously, while in the case of 142,
143 and 146 the chiral starting compound E-7a is used.

Example 145/147
145 and 147 are synthesised analogously to the preparation of Example 1 by amide

coupling of C-2d and C-2e, resp., with 1-methyl-4-(methylamino)-piperidine.

Examples 1 - 147

Ex. method of | HPLC RT | MS (ESI") | UV
No. structure synthesis | [min] | [M*H[® | [nm]
N - N ‘
| N r
N =N N
1 T A 1.52 618 278
SV
ot O ?\m/ '
Fy
2 N'\ENN\S A 1.42 - 562 278
) HN., :
rlq
rac o 0\
3 "Iw;“% A 1.41 562 278
HN. | f N
H.
_ F FFH OYNH
. Sy e
4 N'\fu O A 1.45 562 | 278
: HN._ -
I
[j\ ~N
@ U\
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~N\ 51 WD 2007/132010 PCT/-EP2007/ 054723 EX.
structure nethod of HPLC RT MS¥(ESI) UVm No. u
nthesis. [mn] [MH [nnl O 1 FX~ N8 26 NYN B 1,53
3%3320577%320%% ldc OVM\  F F 27 NYN N B 1.33 560 WZEP?OO'”WW
~lay HOV ONM F FrH | H28 NY NN b B 1.43 546
274 M-lay N o O F H~OYH 29 NN M B 1.05 520 274
HN I\

Ex. method of | HPLCRT | MS (ESI") | UVax
No. structure synthesis | [min] | [M+H' | [nm]
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e NH )
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N
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0 PCT/ EP2007/ 054723 The Exanpl es descg/.
t%’g)%gé)ﬂj%@él cal activity of the conpounds accord%ﬁg}%?%oomﬂm’

the invention wthout restricting the invention to

t hese Exanpl es. As denonstrated by DNA staining

foll owed by FACS or Cellomcs Array Scan analysis, 5
TheExanhplitd desabedhe pioddgida netiviityrofitraopgyipouadroascotdingt th¢éhe invention

C unds .accordi ng. t he i.nvention 1is medi ated
¥ TS CW%%CW%F%@?TOEW%EB S-segregat i on.

Because of the accumul ation of faulty segregations,
massi ve pol ypl oidia occurs which may finally lead to _
Ap ﬁ@b@ltsﬁr@t@d}d/w DSAstaitiag &liomied by l@@%ora@dbmdﬁ Arrayfican analysis,
he ,basi s pf i.hei.r hiological,properties.the .. o
g TR o Pl BEon P WL o P Gl g e imvention
is vediitédabove BRbY elrSATR Chroalttotb SeRbasibAl BeE8¢ bfithd @ccumulation
acceptable salts thereof are suitable for treating = .
ofi fawhstesregptionscassivarpl joidiacacs s vdidy may fagdbnigad ©dphibition of

ﬁ[}ﬁ%&ﬁftﬁﬁ%‘f o aplc:)is?o@ﬁl. Drf UL BESs &F tﬁ.éip@i%?o@sﬁ ﬁ'}’opeﬁies 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

abnormal cell proliferation.

Example Aurora-B Kinase Assay

A radioactive enzyme inhibition assay Was developed using E.coli-expressed recombinant
Xenopus laevis Aurora B wild-type protein equipped at the N-terminal position with a
GS‘T tag (amino acids 60-361) in a complex with Xenopus Jaevis INCENP (amino acids

790-847), which is obtained from bacteria and purified. In equivalent manner a Xenopus

T90-847

laevis Aurora B mutant (G96V) in a complex with Xenopus laevis INCENP may also

be used.

Expression and purification

The coding sequence for Aurora-B*2®! from Xenopus Iaevis is cloned into a modified
version of pGEX-6T (Amersham Biotech) via BamHI and Sall cutting sites. The vector

contains two cloning cassettes which are separated by a ribosomal binding site, allowing

bi-cistronic expression. In this configuration Xenopus laevis Aurora B is expressed by the

first cassette, and the Xenopus laevis INCENP™"*7 ig expressed by the second cassette.

The resulting vector is pAUB-IN*

First of all the E.coli strain BL21 (DE3) is co-transformed with pUBS520 helper plasmid
and pAUB-IN®’, after which protein expression is induced using 0.3 mM IPTG at an
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A radi oactive enzynme inhibition assay was devel oped
usi ng E. coli-expressed reconbinant 15 Xenopus | aevis
Aurora B wild-type protein quppped at the N-term nal

th a GST tag (am no acids 60-361) i
%%(ﬁélg%v{nwt h Xenopus |aevis I NCENP (amino acids bctme2007/034723
790 847), which is obtained from bacteria and

purified. In equivalent manner aXenopus |aevis

Aurora B mutant (G96V) in a conplex with Xenopus

DRews i0§ O HNCENPTIB0e @R sion ys ks contivsed e dpprag. B(b@ bayss$ 8/23-25°C

‘Kﬂ'ﬁ Eg?q:l fication The coding sequence for
8¥'5"880- 361 from Xenopus laevis is cloned into a

TRbacietid ar/BES t@RowRll b@%ﬁi@lﬁfrﬁﬁrtﬁb PANBi Oy 8@ Iysisbuffer (50

BanH and Sall cutting sites vector contains

mibTds/'ohPHY -6 398 ardailn] e &X', éé@Mer?Bﬂ, e glycerol, Roche
é&gﬁl%%ﬁhtegée%&%ﬁms faBl% ﬁglll Qﬂm Ci@ fB Qml 1§'31s buffer per litre

expressi on I's con |gu |on eno

AH.afleciBurs Fhalyesisastedyl i ﬁeed ﬂ‘rd»rnsitabﬁﬂs;s@dntxefuganﬂ (U2E0 rpm,
Xenopus | aevis | NCENP790-847 is expressed b
Eetbmindadseten. Theepareaentds wgubabed with 0 B @Bﬁqmbmted GST

[ °
bR B i (Al Ridss B Pt ogardop wlfpe e s har ec
TiBhd 88dmn nedtériul isMhashibd PR BOIvRLBXEIof Sysisthuffes ahd tlieﬁ eghilibrated

using 0.3 mM I PTG at an 70 WD 2007/132010
Wy polgmes obavaaze bplied 58 mN Tl pH 760 B 0orpt Vel dmM DTT, 1

%B‘?ﬁ C?Btclegyt,e%qfe a Hi[o%(Auilcg'a ﬁ%@ﬁﬁ'ﬁssoﬂirgégk;%ﬁcf‘mtease

agtat on erla are then renove
(mmﬁra:ham@longemmd) arh asqgder @tilligsarh pf audsirate hypd ite hinhirets incubated

TR T AN T I VT
1#1]] RicBbr&E OtBRING ?Ambh%hzﬁﬂ B'i'(!»s‘bfeﬁé;é%}‘ E(ﬂnhl%ﬁieﬂgmapibﬁ Qxéﬂange buffer

sis buffer per litre of E coli culture. lysed

(ﬁﬁtré\lea‘isf Gl ¥ 6et5G mdhNd€hlisMo)y TEchmiM E{E&éﬁ)t Jﬁle Aurora

WERE R Bt Aol i T i i B ek fRA R 164 onto a

@?@M@i 0p€ sﬁaékclﬁél@ﬁvcﬁreﬁﬁfogk@ﬁy E&;E@}%&Mﬁ SquilBratddi WilESEC buffer
E.coli culture for hat Then the col um

(e vl Tafs/ GloHhB 6 63 wM NaQb eMUREE, bmM FRTA )b Jragions which:

LIS oA 0TS, BhgSLEAR v

cbncdﬂiMaEE)sT@l)oIe&@arGh@gM&xt:]‘&@meSﬁO@-&QO(f DantoALiel aoidenttdlion of 12

units of Prescission ase (Anmersham B| 0SsSGi ences
By Ly Saliayess (o PP 518%53? RASE pysaYLarg Hangfpge mdbsész%k

. sbfutibh %Q%@ﬂn%ﬁﬁffeﬂéo%ﬁtlgfs&jl Hg OS!J haed, WinM‘EDTA

contai ns the cl eavage produ |s |'bade onto ‘a
(RES6 Birig-8 5 @6 Iglyoeral Amdé PEM) Bnd storedrat )’ Cequi | i br at ed
Wi th ion exchange buffer

Kinase Assay

Test substances are placed in a polypropylene dish (96 wells, Greiner #655 201), in order
to cover a concentration frame of 10 uM - 0.0001 pM. The final concentration of DMSO
in the assay is 5%. 30 pL of protein mix (50 mM tris/Cl pH 7.5, 25 mM MgCly, 25 mM
NaCl, 167 pM ATP, 10 ng Xenopus laevis Aurora B/INCENP complex in freezing buffer)
are pipetted into the 10 pl of test substance provided in 25% DMSO and this is incubated
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15 (50 "M Tris/d pH 7.6, 150 MM NaCl, 1 mM DIT, 1 nM
EDTA). The Aurora B/ | NCENP corrpl ex Is caught as it
fl ows through, then concentrat’®d and | oaded onto a
00 si ze excl usion chromat ography (SEC)
Mﬁéﬁéc}é. librated with SEC buffer (10 mM Tri s/ qir2007/054723
pH 7.6, 150 MM NaCl, 1 mM DIT, 1 nM EDTA). Fractions
which contain the AuroraB /| NCENP conpl ex are
col l ected and concentrated using Vivaspin 20,
ﬁmﬂﬁatin laaREr Fhémd0 edidfpepteds Igixt(lé&nil\lﬂaiséﬂl 1&(1)0(5 5060 MgCl,, 50
final concentratign of i qu
oA §aChFoM Qa5 § RGP i gy E5 AL P Aaresthemlxd 1M substcate

AR, 3, SEEB ARy S 8 SRR, S i o

ﬁnltjmeﬁ}ﬁtheﬂda%og Ibjetier R R WISTROMLIERW)S mwsmwws&mq; are added.
25 Kinase Assay Test substances are place
bl TpTtsgyf abdied for( r (79 anipdim len@e@pﬁé )68 S*Z’GR?“ by ﬁle addition of

BB LR A SR AR Bl S0 tisren
A%y pl%tef(%llllgﬁré- mA[memnmlsmthbEa@emﬁ»ﬂst &f 81 &dth PEO pL 70%

7.5, 26 MW 25 mMM Nad, 167 M ATP, 10 ng
e(hmbami ﬂhaewlltb 1809y wCBVOrM:ENFaQ;tbwpi thy ligwids prsectinrigated using a

S5 E SR gPoTR ThAt SesttnRatlRat Teanon i Mgt pAfgeS washing

R%p s Wil mﬂ, 1%13910?&5&@3%@(@3{ Qe és3 thd I@(vellﬁalf‘bflth@thsh is dried
Then 10 L of peptide mix (100 -mMtris/C pH 7.

(30-20MhipEE2C)50d 2N IS oMMkl (Mlm@arm, Paclgﬁﬂ # 601361 1) is

BT ol 5 ST Sy BB it

Wi il Sl ERTESMEKM ﬁﬁﬁlemltﬁdd{%sﬁsdbgﬁﬁ%r’ Wfﬂ{out substrate peptide
bi'oti n- LRRWELGLRRWSLGL LG ) are added. 5

arhesadeacontorls.i K nelubatre dbfapred 26ingiGragtaRil Brigm software,
tenperature) and stopped by the addition of 180 L of
6.4% trichloroacetic acid and incubated for 20 m n on

T mtifprBlifetdt86 L8ty éff thé E@dhpAMmdP h@bRiihgd thé RRtioMBldetermined
NCB 1 ? is equilibrated first of all with 100 L 70%

letﬂnﬂame ifesatipnttess onwhltyated Guman tyrapirsebsensl ordn aciell cagle analysis, for
%%B?JE% l:l?rﬁclng.{'l nﬁg eﬂl %h i Rethgyd (io%lgao%néé'l ft IIL(PP exhibit good

|nase reac

taﬁrﬁi)l ®bd abfitiey, i.8. Mﬁﬁm\ﬂe lﬁ) EstSopalusiit the MNOI-H480proliferation test of
trichloroacetic acid in each case the | ower half of

lessdhagy 3 HmpKLggensepllyless than himolk. 550) and 25 L
scintillation cocktail (Mcroscint, Packard #

6013611) is added. Incorporated gama-phosphate is
Muasutreferptofithe ighibitiddl dquro]i%ﬁhdﬂ on Gﬂﬁwatedlﬂlqnmdtumour cells

,]ch?I ntlllati n Counte Ws Wt hout te ﬁtjbstance 1
MERSRPL il e PO oY oS 6P P HEROUF col line
N@E{:Mlg@tdb%ﬁn&f ﬁoﬁ%h@@%ﬂ 4 W1 ABRN ARG EATE ) are cultivated in
SoTrtwar e

RPMI 1640 medium (Gibco) and 10% foetal calf serum (Gibeco) 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 (ét 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 72

hours incubation 20 pl AlamarBlue reagent (AccuMed International) is added to each well,
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"thus- 10 suitable for

The anti-proliferative activity of the conpounds
according to the invention is determned in the
proliferation test on cultivat’éd human tunmour cells

a cell cycle analysis, for exanple o
ﬁ@ﬁéga%gﬂ9unnur cells. In both test nethods conggﬁﬁ@%”"“¢”3
1 - 147 exhibit good to very good activity, i.e. for
exanpl e an EC50 value in the NCl-H460 proliferation

test of 20 less than 5 nol/L, generally less than 1
arol the celveasincebmed fooh forttker iSihhdeirs. | Afteraheyiratbn flercatduochange of

|t ted h tur : | I :
P enimaEls e g Sl dn e A1 MGHHOGR Lerrieenceel |
ectrdihg t&ﬂEﬂ&UEC&IeJallués lafcatdMdte $iahiAd Deebnbii@Warquard

ri‘can Type ture Collection (ATCC)) are
@wmthma(@mphﬁa@ﬁﬂZRQM 1640 nedi um (G bco) and 10%

seru arve

GADRe e S5 Bl et RlePntg S P LT b E @) fgsoence
ﬁémwédlcén SUrteBPSt BNEElidRhiad Afray SEAl (CRNLyAE AhalleRFI ty
of 1000 cell S%f%“ in RPI\X 164(0 megl um aﬁg ?
|ncubat ed overnight in an incubator (at 37C and 5 %

fsactlve substances are added to the cells in
varl ous “Ohcentrati ons (di ssolved in DMSO DMSO fi nal
Rropidai icalideq®l) Kinds Stdichibfeatcall? ta3dbubhusttnd oD, Iaﬁdh is thus
20 In Al amar Bl.ue reagent, (AccuMed_ I nt er natl onal )

 switalla fergletesppnipg fhe Pl”qlﬂéortlwfzf@@? imthe €xlg S, and G2/M phase of the cell

o A QAL IRE SenbR AR Fodh i OO G plschave
diploid BN A catamt BIN)e wheage odllsiis thedfZommiteds pimsahivdl 4 406 DNA
M crobeta fluorescence spectrophotoneter. EC50

RUEs are cal cul ated using Standard Levenburg

Marquard al gorithms (G aphPadPrizm. 5 Cell cycle

anal yses are carried out for exanpl e usi ng FACS

Egndl yoiming, Foncsremte i J6x 1 oV Hi 6 calls|are Ssredento o Sts” cell

SR TR PR G EL VU APk dontrol 6o substance i

atled BhaeieBE Edrkahtratidn® é iRk ©&MSORHescdiiAre idbbatd for 42 h with
eterm ning the proportion of

thepubstapse ereiticDMSD. dhan tie/orllptis detaghed: wih Bapsin ard eqnirifuged.
t
i eSS gpiloa i it SliipP O GG anlefle ity B hen fixed
wiltte § @04 st €29|°C§0n at ledse2 &2 Pfﬁ.'er mldithe’l washingsepheitie PBS 4l cells are
15 E
Pfﬂmbﬂ%gﬁ%@% Tiien &oréP‘F 591 (géﬂ’/gétaﬁgﬁi & ?ccfjsr L Fgn, @l then
1ﬁéﬂbtaféﬁ%v1fﬂ Mﬂtl(ﬂ‘l gk Iﬁ’f)%l@fun?fbdmef{ﬁggfar 1@pg/m%a9&| E@n A (Serva;

ded as control or the substance is ‘add

I\IM/MALDsm(tman@rhfqr@hk:aﬁum minifdioMBd).. The cells are

i ncubated for 42 h with the substance or wth DVSO
Then the cells are detached with trypsin and

THRMNA f&86kement is carried out in a Becton Dickinson FACS Analyzer, with an

argon laser (500 mW, ernission 488 nm); data are obtained and evaluated using the DNA

Cell Quest Programme (BD).

Cellomics Array Scan
NCI-H460 cells are seeded into 96-well flat-bottomed dishes (Falcon) in RPMI 1640

medium (Gibco) with 10% foetal calf serum (Gibceo) in a density of 2000 cells per well and
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The cell pellet is washed wth buffered saline
solution (PBS) and the cells are then fixed 20 with
80% at -20C for at |least 2 h. 7After another washing

wi.th PBS the cells are perneabilised with
%i%ﬁ‘gﬁ-’é?—lﬁoo (Sigma; 0.25%in PBS) on ice for SP%T/@?NWOSM%
and then incubated with a solution of propidium
i odide (Sigma; 10g/m)and RNAse (Serva; Ing/nLl) in
the ratio 9:1 for at least 20 min in the dark. 25 The
iDbifvabelasermeghe i an mcolaton (@A3 B Ctandis % (Bt The &itpieisnlsdances are

S T e BB BT AT
(?gee tfafibh: (f}‘ﬁfl EAREIOQ R AR he 8k {éﬁ% l§a|§ct1’3f1 riﬁ‘t\éreﬁ?%@ cells are

ﬁbl-H460 cells are seeded into 5 - we
fixedtfobtd momeih d¥s foemaldelydesnlution akPMitoh 64000 Med0im PBS) at

i.b with 10%foetal calf serum (G b in.a . .
T Syt P LR e TR B g isggvin
POR/BR 0811 SPd hlRocH e U AR thedNSA RS &khed By 82 addition of 50 pL/weil
incubator (at 37C and 5 % C02) The active substances
ofré. O-digdidinot Srhenyliodole SDAR TN pleowlar Rrobese it # Hniloegcentration of

[ vV, in final 0 nt.ration: 0.
AR AR e o e gal? IREPLO B Re g e carctuly
Wwiasht@tviide with ®BSe tHepl@eLare ktuske dofva kvithblakmdhedive Al and analysed

formal dehyde solution and Triton X- 100 (1:200 in o

ipts) Celfomyesirpitfan ugmg dheat el ey cimBiodipplisationdsemrpyme and visualised
r ki then washed twice with a 0.3% BSA

@gleﬁﬁgﬁbkﬁggﬁoc enm). Then the DNA is stained by the

addi tion of 50 pL/well of

4' | 6-di am di no- 2- phenyl i ndol e (DAPI; Mol ecul ar

Thesbbyyndenofthe preskntdnyrnéinn aeet Awnaradfinasg hibikgrs.oPn thenbasis of their

8ROk ST P idon et 8 BB R AL B, i

igdrgers hntCthe Gaiolobichllphaeltabidiand therchf Ardsaitdbl @fod kips@th diseases

10 in the Cellomcs ArrayS can using the Cell Cycle

cBrigispFadat axepsspiesy ehnreiah el piolifesatiosed  and

eval uated using Spotfire. The substances of the

present invention are Aurora kinase inhibitors. On

Sublk dizasses inofude e ¢xampilo virgl inédctipnsqpgr Hi ¥and Eaposi's sarcoma);

.compounds of general fornula (1) accordin qQ the .
iR bR BREPB At R mORS diseaTRe (S Bet _ flf:ﬁét%ﬁﬂﬁslglaflweg%ﬂusw=
AGRERIABRMRitR3hE Svdul8 heRing BacRHhL ﬁHg@l Mor?aﬁ;@ﬁicqgfectlions ;

di seases characterised by excessivée or abnormal cel ‘
lgnketmiasy Iymipbemasushsoliddengws (¢.poladi@niasrand xanepines), skin diseases

viral .infections (e.qg.,.HV and Kaposi's sarco P .
(g appiD GRS set B el stiduge plarg e biag inorease in the
nahibef b deBls (. ZIMRbBIRSts, hePitd §AEE boned And bone marrow cells, cartilage or

gl onerul onephritis and wound heal i n%} bacteri al,

spgatenusthyeds opepithsliel eslls i¢. scandomstri %m@gépﬁi@x,bone diseases and
chTRATR. d‘rf%gsl;e% ?%lfg.dregtgggslilsr ﬁ‘ld(h%/pgﬂro%%)? i nomas and

sarcomms), S seases

For example, the following cancers may be treated with compounds according to the
invention, without being restricted thereto: brain tumours such as for example acoustic
neurinoma, astrocytomas such as pilocytic astroc¢ytomas, fibrillary astrocytoma,

protoplasmic astrocytoma, gemistocytary astrocytoma, anaplastic astrocytoma and

‘glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as
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| (e.g. psoriasis); diseases based on hyperpl asi a whi ch

are characterised by an increase in the nunber of

cells (e.g. fibroblasts, hepat’bcytes, bones and bone
cartilage or snooth nuscle cells

@g (%Zfl ?03{) ceI s (e.g. endonetrial hyperplasia) )P?E/EP2007/054723

bone di seases and 25 cardi ovascul ar di seases (e.qg.

restenosi s and hypertrophy). For exanple, the

foll owi ng cancers may be treated wi th conpounds

okotnhinmg HGH (Inenar gmerﬂt harmonw)i prbdxuiingmhmgr agsACITH pdducing

theretq: brai.n tuno ch as or exa
i T e Y YR A P T P
RehihSen a@%ﬁ&oh% ddRhillobBbMad SEHR TYHhONR ne%Bla@rh@ts%ﬂl A8 6xample

astrocytonm, gém stocytary astrocytorra anapl asti c
tagonsefthaeegant ve gdmvolhﬂ astlemrrmch bs mwmblgahcphm spespatiicann

net stases ur s s 74.,. WO
b PR Flta P RGP somus

&abdtrmﬂl tgﬁ@mt BurRGlrS B Me Mﬁé&ﬁl ﬂnﬂvédsrﬁwémam@h £Ghbutation neuroma,
produ0|ng t umour (adrenocorticotropic hornone),

b@@mrlwrgnmﬁleumm&lsébwema) apg ek geaphrighwannoma, as
»951?' dengdto n}trgﬂ?e?'%lﬂ%& &ﬁ%‘r b%a&%fﬁ BbLAS MBrow tumours;
SUC or exa unou € vegetative

1ﬁ&l§ﬁ‘ﬁw Sarﬁ:}éﬁ&ﬁmas ﬁﬁkx@;&pl&&ﬂfdﬁhi%@ﬁlﬁﬁreﬁ;ﬁﬂﬂ%&blﬁn? ai0s, small intestine
ganglloneurona par agangl i ona . ( pheochr ompcyt ona,

welid twmeus R as baéalﬂ%m eubaselfeH sRrcinamap, gpacreatic
Qicdrhe cﬁ%fnbﬁﬁ%‘f@eb@%%‘ Dlaidst é‘a[ﬁbérlb‘f '&al%ﬁ ﬁ{EFHfttﬁé BI9%er; lung
neur onmy, neur or | oma, neuril nona neurl
Botandmooctsa)d] cariinorad)i sgciaatt foSetnnapia &nul,l-cd.tbrmvelhlhl @scinomas (oat cell

tunours_of the ¢ rvous stem,suc

T L e L Rl rahehigl g s oL ol pte SR aLcarcinomas,

ddeRocBX AR &éﬂ&?&@@ﬁb&hc&ﬁﬁa&ﬁﬁéﬁﬁ bfeRbtQBnce Btk as for example

small intestin 0 and duodenum eyelld tunours such

aanpaydaronemasudbas akfiltreting dutali |cn1®mmap ealtyié garripoma, lobular
cancer_ or cargﬁnﬁna of the ancr | adder, ca

T YaSEE TR eca‘iﬂ%%’é‘éf‘ei‘l oG i ‘%%?Hb"g}a ”(“SrP&R nﬁ% arcinoma;
HOALICOPRITEY 1yEipEBmas (NHIL) axBRp ke ximble Bigkit'sOyMpaithallow-

carC|nonas:éoat cell carcinomas) and non-snall cel

plignengyaroncdedghipsiyindhoetss ASHE) apdmpppsifapgeifies; uterine cancer or
eﬁé&ﬁé@x‘aﬂ@ﬁcm%ﬁgas?&@ﬁ&éﬁ&ﬁ&%a Rdplg &Sm‘é gb!nfc%f qgﬁﬁ&rﬁ‘,'wn

car Cl nomas ancer such as Or ex
Rifaray; xovazwrpaanmfa)rswaxﬁara&mmﬁmh tuichtas Iﬁmcﬁwﬁlﬁ adndometrial or serous

‘carcin col |l oi d_car.ci nonmma, ul ar in asjve.
CEBGSE; %ﬁ[@ad%mcg% bilg dpst faReer S%fgw '%Qaéﬁiﬁb“‘ﬁ“’m'

té’srt‘l@u Q@@ddchxasru}éh 254 RARP Dﬂe se&%nﬂ% Al bpr %HHﬁQq?ﬁphoma

suc or exanple Burkitt's ynp oma, | 0w

: (lwhphgmmya)rwnh &bﬂ@bkmﬁlelwmdﬂnpmm Phld@kmma@ non-

t d
ERaYs iephsind] (0TS 608" oGRS TR oo BrRotin

' r&Q:uFddnﬂ@ﬂhEﬁomsoYrﬁfduﬁﬂcﬁ@lﬂQ %ﬂasﬁfoc?tbﬁfa‘ (?fﬁﬂt‘i‘;ﬂé ﬁiy@ﬁﬂ?&) such

as nuci nous, endonetrial ‘or serous cancer; gall '
imhamgblestomacBurkitss [yenhoote, Taeve myseshiimgoiles, agenyll enaplastic

I%&gt)solﬂs?orﬁgg?ﬁ%nphoblastoma; laryngeal cancer such as for example tumours of
the vocal cords, supraglottal, glottal and subglottal laryngeal tumours; bone cancer such as
for example osteochondroma, chondroma, chondroblastoma chondromyxoid ﬁbrom?g
osteoma, osteoid ostcoma, osteoblastoma, eosmophlhc granuloma, giant cell tumour,

chondrosarcoma, osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma, giant
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testicul ar cancer such as for exanple sem nomas and

non-sem nomas; |ynphoma (I ynphosarcoma) such as for
exanpl e mal i gnant | ynphons, gkin's di sease, non-

Fﬁﬂ%&#ﬁﬁﬁo'y”phonas (NAL) such -as chronic |ynphabigpee7/0s4723
eukaema, |eukaem c 25 reticul oendotheliosis,

i mmunocyt oma, plasnocytoma (nultiple nyel oma),

i mrunobl astoma, Burkitt's |ynphoma, T-zone nycosis

fungoi des, large-cell anaplastic |ynphobl astoma and

tefinpobt, abramsrdysplasiay fyesaile b@tméfstsgn% AnexEySisEic dragmpiists; head and

tumurs of .the vaocal ,cords 1or.agl

Aot NS soct on PO R Bt Y i, bk, Mok chmouth, ora
&t ,?ﬁﬂﬁ? §late SaB 08 YIS Broat Maskll EARE, paranasal sinuses, larynx and
cho% roblgstona, ?ﬁondronyxoid fibronﬁh 30 osteoms,

widdiosat; st eansar sueh pebtsieaamplediveresdl qapprima er hepatocellular

I [ 1 , :
SR e ochh Ao, s IPHorai R ANP RAKERTE such os acute

& B ipheblagicdeikaémia (MDD B2E 1Y leukaemia (AML); chronic
PCT/ EP2007/ 054723 cel | tumpur, fibrou dysplquq, .
lewkasaisssugly ey bmaphatis hatiacraisdPLL) isBrsicpyelsid Ingkagmia
. : I

() R R 5 AL ARIARL GRATP L7 TR Sy B e o
patiates, adsaddasciniomay sinelsing dellaatcinomas adenosgiampous carcinoma, small-

ranasal sinuses, larynx and mddle ear; |iver 1
el regnaeRA PO et Rl Toe Py oS 3Pl e dRee grmple
PEEHAAG shrthd@hg hoalas) 1BRTER kiR anll @KRRAL giRousmeRn@fa; renal

for exanple aclUte | eukaem as such as acute '
dapegatsach oy foy ermnae kisingy c¢lberceinping of iypeynephiomacor Grawitz's tumour;

el,oi d .l eukaem a .( AM) ...chroni | euk ] as. .
et SRR Qe L DR fsus) BB ERAE, GG Bdncer; throat
daftde e ChidinofraVb] the phoRg Buctaicor exampl@adsoplitar réd Car¢incmas,
such as for exanple papillary, tubular and mnucinous
ey ErHRRRAs @ddﬁ'@pphqrﬁg( GREFINOTRS FGtinghgstoma such as for example

' ) | Ll . i _ o sity
CEAPRALETRARR0R GLORTRY, SR cpitdchal S tin GRS WA Bur@imas, i o
c@xanghs, malipemnt relaabings apd sadimay; thyedd batinomas such as for example
| enti go-nmaligna and acral -1 enti gi nous anong; renal, .
el et fglbewara@dfra?dq&@h@lwwﬁ PR TEetS @L@S IGgfarcmnomas;
%ﬁﬁﬁf)ﬁ]ﬁ,p i QTR caAFiA¥nh 4nd platt %ﬁﬁl elial 284S RBRAII Mhe skin; thymomas,
ancer or carclnona of the oesophagus; penile cancer;
qencgtoditle wethreand daheaaf thecadieer or carci nomas of the
pharynx such as for exanple nasopharynx carci nonas,
15 oropharynx carci nomas and hypopharynx carci nonas;
TR ORISR IPMEY 68 udsl P theSranmlion, sH@idtdl ordamefFmafeatment of
vagi nal carcinoma; plate eg:thellal carci nomas,. '
thel shnyisameitiooedidisedses, optionallyzales in spmbinatien wihagdiotherapy or other
n a S _.d C 1 [ [
Pl LRSS R ERIRSh o 8 PrEi e & RAEH Sy P, cot
préyfeqitidn Geibitdre,Mati-agioMehic sabstairag lsesdidcocamtibodiosas ;
spi nal i oma, epidornoid carcinoma and pl ate epithelial
carci noma of the skin; thynomas, 20 cancer of the

ﬁe%ﬁfp%uﬁ&dofcggﬂ&%f fo?tfnufal'ﬁ) iﬁ%"ﬁ@ used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.
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The neMIconpounds'nay be used for the prevention,
short-termor long-termtreatnent of the
above- nenti oned di seases, opti’dnally also in

ﬁgﬂ@]ﬁg%#gn wth radiotherapy or ot her POT/EP007/054723

-the-art" conpounds, such as e.g. cytos SEAFTE
or cytotoxic substances, cell 25 proliferation
i nhi bitors, anti-angiogenic substances, steroids or
anti bodi es. The conpounds of general fornula (1) nmay
Chernstberapautit hgents eiuthonayi e alonbistesddi io combivhtiowith the compounds

%%E’{Id\é}egatrsa > a letﬁ%nlal‘lgﬁﬁrﬁ,? \iﬁlgl?qugﬁei&g feqﬁ.{nngﬁ}ltgi?r%pd hormones, hormone
&‘E@é:é}ld%hﬁ@rln{dheﬁ %\fﬁnﬁ'{%t RGEFene3fAlok®fene, fulvestrant, megestrol
07/ 132010 PCT/ EP2007/ 054723 Chenntherapeutlc
@g@tﬁ, gluteimidh nitaiprbide, &mﬂmﬁ@;a@mwglw@@mmma@mewn@ pcetate,
to th | ud
SRS EOERNRRS p QTR ol hubll soBXEMRR e, GG Rropesterore,

SUtRbe@) eFoRdsinhibiers @R tndsRofble, I@rmylef Bitozole, vorozole,
torem fene, ral oxifene, fulvestrant, negestro

ereEIcaiare, afamestang)d BHRAT pganist and angizenisisi@si grserelin acetate,

| .
APRoRRL MO o Y REQHEERNT AR BbEh & for cxample platelet
ddrive& gromah ﬁcﬁﬁg andr chpamyﬁe @eesth Eiere, I 1nh1®:161rs apd fofd example "growth
romat gse inhibitors anastrozol e etrozol e,
ﬁgﬁtar"ﬁlaﬁ%dw% oBIgFEh Eactoré%@ﬁ@g'{ o odigs BHLITOS inapq jpybitors, such
ANt 1@@%@% %Qtnﬁlﬁtl ?e(tﬁul:gcet&ﬁﬁl% ﬁhﬂbﬂuﬁ@ﬁtaﬁ& ?rastazumab)

l'uprol 1 de)s i nh’bitors’ of growth factors (grow
dntiotetabslits (hg. amufcdateemhpb enctipitmkat,abltitred, wximgflwmlogues
epat o ow h factor", i.n

f aﬁt 05) ﬂ“g‘;%%{ﬁﬁf apgr G?Iéc&tlaglpy PufEiagd &H%rg)sme analogues such as

mECANbHurRCthRgubSiRe, Rﬂﬁnbnﬂ%ﬁ%ﬂﬂo@tﬁh@%&abme fludarabine);

tyr05|nek|nase i nhibitors, such as for exanple
ag:@mmmmabtlblph@t(pm pithtagypelins stich aselonsiuhisin, devisrubigin, epirubicin

t
S PG ERRHRNE Ukom@h IRV EPRlcld Byl srptosociny
Wtiriuf &&rﬂ»@u%sf(le @ uieplatis,Wwxaliglatid chibeplady; alkdylation agents (e.g.

capeci tabin and gentitabi n, purine and adenosjne
osiamByive Breglgrgthamine yaelphid %ﬁglﬂif%buqlh besylphanrdagarbazin,

%ﬁgﬁ%lﬁw}ﬁld@r‘% IL %elf}{gkﬁl?nﬁcﬁ It hlﬂ'@as okt Q?fo?‘%kﬂﬁ%‘lg carmustin

unout racyclins suc
ahdXamudting thilptepig aminnibotici agente f. g.IMincd alkalaidd such as for example

\éql%aimr ub g\}lﬂdesg{, %’gl‘?(%élga%ﬁ )v?lllc%gql Clﬁgﬂngggs :sgrj}n%/cl nﬁtaxel docetaxel);.
téﬁolﬂ)mé‘rhs%%ﬁﬁit&s @ ?g&%ﬁécﬁghfllot&ﬁﬁpﬁﬁh at fcﬁ)exam?le etoposide and

kyl'ation agents (e.'q. ramustin, necloretham ne,
emsimphed, tamiposideparasastio] fopotocasu irpletasan, deitewabtignmnd various

hos han1de fosf ide, te ol,om de, .
<t DR R R it S BTl 1o Ry R Slgrassg intorferon
dlplfﬁy&hb&onhhh@lkﬁﬁé’i) ,prcﬁﬁfﬂaﬂinb Ollel4ini8@l8 th&sna Cmftotalvé, Pashidronate and
al kal oi ds such as for exanple vi nbi astine, vindesin,

peri®eel biri and vincristine; and taxanes such as
paclitaxel, docetaxel); topoisonmerase inhibitors

(e.q. eplpodophyllotOX|ns such as for exanple

Seiitable prearamiods include for example tablets, capsules, suppositories, solutlons -

particularly solutions for 1nject10n (s.c., 1.v., 1.m.) and infusion - elixirs, emulsions or
dispersible powders. The content of the pharmaceutically active compound(s) should be in

the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
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et opophos, teniposide, anmsacrin, topotecan,
irinotecan, mtoxantron) and vari ous
chenot her apeuti ¢ agents such &€ amifostin, anagrelid,
ronat. filgrastin, interferon 25 al pha,

ﬁ@ﬁ% B??R rituxi mab, procarbazine, Ievanisol'e,mmammwmm23
mesna, mtotane, pam dronate and porfiner. Suitable
preparations include for exanple tablets, capsules,
suppositories, solutions, - particularly solutions
f.elin kmnpwes ivhich(ase sufficiento achieva the dnshgb ndngs ispevified below. The
lixirs, nulslons or 30 di spersi ﬁders The

ot enseifist mayelf eFsHdY R %%1 VAL 't“nn%a %}hpou nd(s)
should be in the range fromO0.1 to 90 wt.

preferably 0.5 to 50 wt.-% of the conp03|t|on as a
Suitable, tabgts W@ RODTH AT OarGexPEPleEPe 00%hg B7ZRGve substancafs) with

nount s mhlc are sufficient to achi eve t dosage .
Pl ey ercgmpliner Altenss el 58 i igbapal; Cyigium phosphate
6}qg&§§:aﬂﬁémté% arfld MRA. 28 QY@ s@rclt & blnﬁémﬁ: r:iéiﬂ{ bindefstsBeH & starch or
lets ma e obtained, for exanple, by m xing the

gﬁlmn@elububegltwb (as naghesis stearaterprdale apd/eragentstfor delaying release,

|ner nts as _.C carbonat e
T e D R B
{ablef’ mhdyedl Shcdiprvde@bviirel 18%drdl, bi nders such as starch
or gelatine, lubricants such as nmagnhesi um st earate

‘or talc and/or agents for delaying rel ease, such as

: @9{&&9 Xl@f‘stlﬁy %&C}gtjeg%%@ §%$réiﬁ%12l’6:y%§t1 (%tréklt[ﬁ“otﬁm‘ka %ﬁ&%{ms}y to the

yV|ny ets SO conpr |
mbl‘fttsn)ath fubytances nbndlbatsed forabblet Gi)atmgs foe epamaplaroetidone or shellac,

acco |y .by.coating cores produced_ anal ogously to
ﬂg %é%/ at %&f"c‘ﬂ %%Bgetoé Ne&d- &8ﬂ?§leV‘§/ %%3@‘6‘ g’&f‘set Breent
19%15&@1@%1’(16@ Ae &FEHRYA15hiiHATe Mifnbehst IE%S Si%imrly the tablet

arabi c, talc, titanfumdi oxide or sugar.” To achieve
c@@tuag/mdy celsdsba mmnpcleovfelnyers toresbiepatitlbydd release, phssibly using the

core nS| nunber of |ayers.
%Icmlﬁnésr%ﬁna}fq{lgd? B r@gta‘tgg% ng may consist of a

nunber of layers to achieve del ayed rel ease, possibly

using the excipients nmentioned above for the

Yaupscarslixgy eergainmng the astmeswamcaﬁi ol greptiasions thepeet according to the

139(91?10?'?& Sadﬁftlo%glﬁf ona r&%vete&g s%h AC&Q ﬂtnenecﬁiglayjag glycerol or

nven y Ccon aln a. S\Wwee

sagmammbﬂ&nmnedr At Eflav@upfg swdh a8vaniflth Gugadgeaikttad. They
fl avour enhancer, $% a flavouring such as vanillin
By YrapRjeaia srsPsBtion aayaingT hickenaprrchion sediameadosymethyl

AN i) oo hls SODEL TorSHGHo R o SRS BB TRt alcobols with

ose ting agénts su or e
atloyichensadd, onpesadatttes soth dsgt-bydrakybehmiaseswi t h
et hyl ene oxide, or preservatives such as
p- hydr oxybenzoat es. 25 Sol utions for injection and

Sggﬂcglﬂfnrs ‘g(?]} 1§jf'e€t1<ﬂ{ RPN art PRpHSHEh theAXual Sy, e W Whh iRSaddition of
isotonic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic solvents may
optionally be used as solvating agents or dissolving aids, and transferred into injection

vials or ampoules or infusion bottles.
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I sotoni c agents, preservatives such as
p- hydr oxybenzoates, or stabilisers such as al kal
met al salts of -ethyl enedi ami né8tetraacetic acid,

tlonaII using enul sifiers and/or dispersant

PGP matergis used as the diluent, Por exa%EF P2007/054723

organlc solvents may optionally be used as sol vating
agents or dissolving aids, and transferred into
injection 30 vials or anpoules or infusion bottles.
(Z&)sulé@calﬁﬁ)ﬁﬁln:giiﬁ@berr% 4dER2 R0bt 8y @ onBapsivhes! active substances

cont.ai ni n or re actiye substances ot

BARET SXEPBIS: epa»sﬂﬁqv S AgiEe su ﬁﬁ@%‘rﬂ%%ﬁ%@@% such as
ﬁ'&@%&%rﬂw gaﬁera%b BlaBHOSHRANEES Wi th inert
carriers suc ctose o sorbi tol and packing

theminto gelatlne capsules. 5 Suitable suppositories

oSt et SR B TR DSl L s for i

%’lgé(s%t fich @D RAIAE Plts p&}b@h)ﬂ@dé Ytb] Mahe B8Ra80Es thereof.

I ptents which may be used |nclude for exanple,
wat er, pharmaceutically acceptable organic solvents

é)gc n %%Wél? rrﬁg € usgsl Ib(’?%(l?p & O| e wat%F éé%‘lr}l: %ut Cfllly acceptable
cﬁ?mﬁc sélker®buch 4B plia il (e gl ptﬂfl:@élﬁn ﬁectgmsﬁt/égdtme 01ls (e.g. groundnut
ycerolz, carriers such ural m_neral

PoRRAERrSOt eano'l@(ﬂobff%n‘m@P%IﬁCOhf’El (E 8 E»tﬁ)ji Ry glyesyol-Hafrics such as
é"%&%ﬁﬁ%ﬂ IR%%? Swdde§ (S, 14(%959 xlagg $RE' RS, spﬁm&a&mﬁfe&ﬂ powders

|cates sug He sugar ct ose and

(@I gubiphb) dxqr&ﬂeﬁlsﬂwm =&id andysilitdtepni sugars fegtcaswdyghar, lactose and
quors, .nethyl ce.l ul ose,

qslawe) eyl e t R %uipﬂﬂf:&'amfg pethylceliplosgedpighand
f@ﬁﬁ%ﬁsmﬁ(ﬁ)‘n‘é) andl 186Yidahtsde o0 PRkshin %%éémalcaét&ﬁc a01d and

preparati ons are adm ni stered by t

-w@ummkmeﬁhuwhmﬁpreferably by oral or transderma

route, nost preferably by oral route. For ‘ora
admnistration the tablets may, of course contain,

PRA b E R hRe RPAMERRI Sy 9B el Midthes SpreREbiy by @1 or transdermal
such as sodiumcitrate, cal cium 20 carbonate and

reu@amsmwfmbbpmw@l rovire thrsoraliadminisiration shedgbiptsingass of course
co gan% 1Ry %ﬁ? t%k/gbg&e%{e?lﬁgﬁ?édﬁcaﬁ)ﬁérgta‘&d@br@%ﬁﬂh ag%cﬁﬁﬁl%ﬁrate calcmm

reover as nmagnesi

@Hﬁﬂxﬁﬁtaﬁad dsethiisrmphasphyte tepdthdiatich eatibus adldiuvm;su&eamadh
at the sane tinme for, the tabletting . process. ﬁg@gthe

rrafeEabby pofatoataich, ealsting andihs likse Mareqves luirisents suchsasmggnesium
skf@alreﬁg RuRGH a0 g\élp}fzﬁé Lpysid id {?ey BE us RN ARGERS e for (t_jhe tabletting

ourings In-a tion to t exci pi ents nmentione
mbose. i2he Bawe gf agese suspensens the huiviesnisstaices ey he tombined with
subst nces th suit bIe li

\@gigas lavgy ¢ 6ré Of 8? opl‘ﬁleg,sa} gﬂglﬁlg)ar ' %1% e§01pllf%%n}_ent10ned above,
1000 ng per hour, preferably between 5 and

For parenteral use, solutions of the active substances with suitable liquid carriers may be

used. -

The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between 5 and

500 mg per hour.
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PCT/ EP2007/ 054723 However, ig may soneti mes be

necessary to depart fromthe frount s speci fi ed,

gggg&ﬂgﬂgo on the body weight, the route of CT/EP2007/054723
adm ni stration, the individual response to the drug,

the nature of its fornulation and the tine or

i nterval over which the drug is adm nistered. Thus,

in some cases it may be sufficient to use |ess than )
Hpweyarif masseeiemed Redipcegsanvdo dspaghiseradbe mpowithwecified, depending
. h - ‘ ¢ _

SERFRP AL S D e bl R NBSY! e B GUGARB O  dr. he
hitvte @€ ith Remulipioh Aho e thwdeinteefal vl Widch thesiess i pdmadstered.

over, the day. The forpnul ati on exanpl es which follaow
Thysyrseresasdsdt prebesiipigyldn vsglsstiben Bisrmmgaymdess gyen above,

- " - r o .
ersip 3P Conc R TR i B DB RS MR W Blhifering large
dnoovingy intlag be hiividdide topdividadicosep idda ngmbearfnmatlerddses spread over
t§48 nmg pol yvinyl pyrrolidone 15 ng 20 nagnesi um

tE&fate 5 ng 500 ng The finely ground active

subst ance, | actose and sonme of the corn starch are

m xed together. 25 The m xture is screened, then
i fotrevletiométampdesswich fadlovwoll lupiodty therpy¢setrinednitidn mathiont restricting
water, kneaded, wet-granul ated and dried. The
lﬁﬁEWﬁies, the renmmi ning corn starch and the
magnesi um stearate are screened and m xed toget her.

"The m xture is conpressed to produce tablets of

Examples of phpmpase firmalatigns WD 2007/ 132010

PCT/ EP2007/ 054723 B) Tabl ets per tablet active
subst ance according to forrmula (1) 80 ng |actose 55
Ap 5 Tabletsstarch 190 ny : per tablet

active substance according to formula (1) 100 mg

lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidoné 15mg
magnesium stearate 5mg

500 mg

The finely ground active substance, lactose and some of the corn starch are mixed together.
The mixture is screened, then moistened with a solution of polyvinylpyrrolidone in water,
kneaded, wet-granulated and dried. The granules, the remaining corn starch and the
magnesium stearate arc screened and mixed together. The mixture is compressed to-

produce tablets of suitable shape and size.
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m crocrystalline cellulose 35 ny

pol yvi nyl pyrrolidone 15 ng sodi um car boxynet hyl
starch 23 ng nagnesium stearafe 2 ng 10 400 ng The
finel round active substance, sone of the cor
gvtoaﬁg%,?’g?lgct ose, mcrocrystalline cellulose anQ}CT/EPzOW054723
pol yvi nyl pyrrol i done are m xed together, the m xture’
is screened and worked 15 with the remaining corn
starch and water to forma granulate which is dried
Bihd sciedleed. The sodi untar boxynet hyer tgblar ch and t he
magnesi um stearate are added and m xed in and the

m xture is conpressed to formtablets of a suitable

si ze. Qtiv%'EBQéﬂ&ﬁe%Qéoh‘&ih?ﬁ) foBufGl) Ve godst ance '
according to fornmula (1) 50 ng sodium chloride 50 ng
wat er fastosenj. 5 m 25 The active sub%imgce is

di ssolved in . water at its own pH or ionally at pH
5.5 to§MSWHAY  sodi um chloride is alte®8to make it

| sot onhfierodiStaBiak tlldsseobt ai ned is fiigmeed free from
pyrogens and the filtrate is transferred under

asept i polywmslpyirohdotient o anpoul es whi clP ®@Be t hen

sterilisg n I usi on. The%asrqﬂ ules contain
5 ng, 5@%%5%3§%36§81%¥0£a0tive subs ange. 81 WO
2007/ 132@A&i @007/ 054723 O ai ms ZAmgConpounds of
general formula (1), RZH N RL NNHNR'9 YV

TR4) | / NIt)

400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline | _
cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened émd worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcarbo_xymethyl starch and the magnesium stearate are added and mixed in andA

the mixture is compressed to form tablets of a suitable size.

C) Ampoule solution

active substance according to formula (1) 50 mg
sodium chloride 50 mg

~water for inj. Sml

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride 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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P\ 9 R5 wherein X denotes N or CH and Rl denotes
C3-1ocycl oal ky. |, substituted by R3 and optionally by
one or nore R4, and R2 denotd$ a group sel ected from
a drogen, hal ogen, -CN, -NO2, C4alkyl,

Yﬂj%ﬁﬁﬁ gﬁpkyl C3-1 ocycl oal kyl , C4- 160yc|oalkyI5FE 2007/054723
and C7- 16ary|alky|, and 10 R3 denotes a suitable
group selected fromanong -C(OR, -C(OOR -C(O NRR
-S(0)2R, -N(R5) S(O 2R, -N(RCOR, -NNRC(OOR, and
Oy C( O NRR, and R4 denotes a group selected from
anong Ra, Rb and Ra substituted by one or nore
identical or different R and/or Rb, and 15 each Ra

.inde ¥ oPEeRPE is selected from anong
Cl- 62?{3[&1? ° Focycl étﬂfiil > C4- 16¢cycl oal kyl al kyl ,

C6- | oar f C7_16ary|a|ky|, 2 6 nenbered heteroal kyl,
3-8 ne ereﬁ het er ocycl oal kyl, 4-14 nenbered

het er balRyl al kyl , 5-12 menbered heteroaryl and
6- 18 npgred heteroarylalkyl, and 20 each Rb
denot esya suitable group and each is independently
sel ectpg =0, -OR, dd -3hal oal kyl oxy,
-OCF3, = = . -NRR, hal ogen, - CF3, -CN,

-NC, - OCN fOR -S(0)2R -S(0O 20R
-S(0O Ngeﬁ (O)R ¢S 0) 2R, - OS( O) 20R,
-0S(0) . -C(ONRR, - CN(R) NRR,

'mO@O)R 25 - OC(O) OR,
-OC(ONRR, -OCN(RF)NRR, -N(RF)C(O R -N(Rf)C(S)R, 82

WD 200H#32010 PCT/ EP2007/ 054723 N(Rf) S(0) 2R,

-N(R O NRR, -[N(Rf 0) ] 2R,
N COOPPRe N BEBFE0R, - N(R) O(0) 120R and |
- NCR sy ONGiBf ok W3R BQIk?F‘ Eﬁbsﬁ'tuté(f‘ﬁiﬁﬁé Mﬂo}dalw by one or more R?, and

one' another denotes hydrogen or a up optionally
substR} denettsiayeroupssebactaddram rueng h g@T, heflogére rENt I‘F@z Cy4alkyl,

&1y B BNE AR SO Gyt nd

C7 16RT Ydrdlds ¥l suit#hl6 iR a%&@d tiehﬁme@y(t(oﬁg 8C(O)OR°
nmenber ed heterOCéFIoal -14 ne

het er€€¢QENRE kiH(RDRy -N( )&@%M(@E@Rerﬂﬂ%ﬁ(@% and
6-18 RRABEISARCRS, and

R* denotes a group selected from among R, R® and R* substituted by one or more
identical or different R and/or R®, and
each R* independently of one another is selected from among Cy_galkyl, Cs.
woeyeloalkyl, Cqjeeyeloalkylalkyl, Cegoaryl, Cr.iearylalkyl, 2-6 membered
heteroalkyl, 3-8 membere(i heterocycloalkyl, 4-14 membered
heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18 membered
heteroarylalkyl, and

- each R® denotes a suitable group and each is independently selected from among
=0, -OR°, C;shaloalkyloxy, -OCF3, =S, -SR, =NR®, =NOR°, -NR‘R®, halogen, -
CF3, -CN, -NC, -OCN, -SCN, -NO,, -S(O)R’, -S(O)R", -S(0),0R", -S(O)NR°R", -
S(O);NR°R®, -OS(0)R’, -OS(0),R", -OS(0),0R", -OS(0),NR’R", -C(O)R",
-C(O)ORF, -C(O)NRR, -CN(RHNR R, -CN(OH)R®, -CN(OH)NR'R®, -OC(O)R®,
-OC(O)OR?, -OC(0O)NRR®, -OCN(RHNRR®, -NRHC(O)R®, -NRHC(S)RS, -
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het eroaryl al kyl, and each Rd i ndependently of one
anot her denot es hydrogen or roup optionally 10
substituted by one or nore |d§gt|cal or different Re
nd/or Rf selected fromanmong G _6al kyl,
@28%7{/18 BalIkyl, C4-11cycloal kyl al kyl, C6 10aryl,
C7. 16aryl al kyl, 2-6 nenbered heteroalkyl, 3-8
menber ed heterocycloalkyl 4- 14 menber ed
het er ocycl oal kyl al kyl , 5- 12. nenbered heteroar and

6- 18 NERFIHOR’, MRéCC@)@R NEROC(QMIRTS, GNER” )(E(O)lzii “aN[CO)LR’,
arong riBOTER:, BRRSCUAaE o) RO e o
=NRf ,
_SON eacﬁ'ﬁqmdeg?ﬁeﬁly E)gdzﬂo) ngher %%50;56230 gen Blca %Irou%bhonally
- S( O abRitRfed by c@80OMRF¢ 1de1@8(abt)12(ﬁffe R selected from among

i Sﬁé 2 %@y Cy. m%ﬁ%ﬁ%%a%&l%@%&% Q @@(g Fprcarylalkyl, 2-6

- O %%Bereg Qetem NE RembefedNeRadNRoRkyl, 4-14 membered
-N( Rg YC(S)R, -N(R9)S(O , -

N( Rd)@@mloalkmlhg> Blopmmitrred mromt ) CAR reeyrsed,
and 1 ndently of one anot her denotes
hydrggi O%Wa y ﬁp optionally substituted by one or

nor e dadle R |1ﬁ<%eﬂienﬂ?' bf eficdaotizg d&ﬁit@i;ﬂdﬂ g‘eﬁ @ @roup@ptionally
d _6al kyl , 8cycl oal'kyl , C4.11cycl oal %I alkyl

06 1cubgtiedhy pospymarsdgentioal of FEktset Raansior R sleited from among

e oA S RS A RBER 8 o o, 2

het e rmanyd:redtheteﬁ)a]k&l n‘ie&?rhmrxﬂadredﬁmtemm}foyll@l Kyl4 memblered

e e DR ENS L ¥ o8 G SR ohes SRS 8 membered

CGA_1hy5hadld ladnlﬂyl C6. 10aryl , C7 16aryl al kyl, 2-6
menber ed :%gt g&rsjoal kyl, 3-8 30 menber ed '

het eraack &° ésd fujtabledsrdup, sestbiedenentatihyrseleyiefl onkgong =0, -OR’, C).

> ir%‘n‘lpnbﬁcg]eo%% B 28 SR MR O BT ERBER  fatogen, -CF, -CN, -NC,

PCT/ E%tﬁﬁ)?us&ixﬂm@g -E(@é)%ﬁ%@@)zﬁf OS(Cj)gORﬁOB(n))NRﬁDf; QOQZNRR -
1, 2 or eno nal | X) :
the fcas«a)aff oﬁ@hgur@ﬁ@)gom OSSR OYRE EOOR"

c ﬂ:?é'o ?ﬁ\l(gﬁ e{gﬁ?@ﬁgr 36@16@?«1(‘}11Xt6b%é)1zf _OC(O)OR,

accept)ﬂ(ngRERfﬂ @(dN(Rﬁ)NR TANEHOIRON (RIS R DA RESOLR, -

PCT/EP2007/054723

~proviso that th

SRS 0RPENRE CZORIRR and -NRECNRINRRY, and

each R' independently of one another denotes hydrogen or a group optionaHy
substituted by one ot more identical or different R® selected from among Cj.galkyl,
Csscycloalkyl, Cy.qicycloalkylalkyl, Ce.pparyl, Cq.pearylalkyl, 2-6 membered
heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered |
heterocycloalkylalkyl, 5-12 membered heteroaryl and 6-18 membered
heteroarytélkyl, and

each R® independently of one another denotes hydrogen, Cl_salkyl, Csscycloalkyl,
C;_ncycloalkylalkyl, Ce.10aryl, Cr.yearylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered
heteroaryl and 6-18 ﬁlembered heteroarylalkyl, and
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conmpounds 4-[4-((1 R 2

S) -
met
- N-

2-1sopropyl car banoyl - cycl opentyl am no)-5-trifluoro
hyl - pyrimdin-2-ylam no] 83
(1- net hyl - pi peridin-4-yl)-benzani de, 10

WOPRYI(1BI080 2S) - 2- i sopr opy! car barmoyl - cycl opent yl affh&}2007/054723

S5-t

pyr
2-f

rifluoronethyl-
i mdin-2-ylam no] - N p| peridin-4-yl - benzarri de,
| uor o- 4-[ 4- ((1R, 2S) - 2-i sopr opyl car banoyl - cycl opent

yl am @Qkndtes 0 or 1, and
trlfluororrethyl-pyrlmdln 2-ylam no] - N-net hyl - N- (|

- met hyﬂermtqsé} 2.3 ar-dyend pbenzani de, 15
2-chl oro [0 I(OQbR 2S) - 2-i sopropyl car banoyl - cycl opent

yl ami g5 ée
triflajmionast Mithe Ritii oTiteld naut%mér@ dcrradenidter theyehaitiofdersyehe

2-f

t hyl ug peridin-4-yl)- benzam de,

| ubassergomers @(ui thexmixtures heisehayd eptionaHs fie rbprmasglagically

Y\ R (30 AROR B e R o VEE R b opine

4- [

4-dofripounds

R, 2S b | - -
I AR R N

}ér]'nd -N-(1-methyl- idin-4-yl)-benzamide,
carba anfmo cl (og}eent%/ pz:\ erln%)n - g)nl tro-pyrimdin

- '2 yI HA-((ORs ZS){ZJisopmpﬁydrbq;n@)dfqydlopenﬁtylwn)ndjéiﬂtﬁ}wmethyl'

25
4-

pyr
(1-

n-
4-
R
di

N-
4-
R
n
(

0
1-

R 2
yl

2-

|
(
[
2
1-

4-REEHEIRS Ymine R A EBEHER S no) - 5- 11 uor o-
| M. gibro2s-p4-gTRI)- QNS()pro%ylcarbamo - cyclopentylammo) -5-
nmet hyl - pi per| di n- 4- enzam de,

R 2 )tnﬂue@m&mdmynny@ncqaﬁmodw m}hytfl\éﬂl l@péwbylmpmﬁhaﬁ-yl)
2-

am r&o] N (1-nmet hyl - pi peridin-4-yl)- benzam de,

[ 4
28) 2—8h16ﬁi‘-hiﬂ4‘ﬁ()(}lﬂ%m@-ﬁﬁmb)mcmmoyl—@clc@emymhe)pyr im

2-yl am no}

B pRpmaS b e s EistylV-(L-methyl-piperidin-4-y1)-

S)&%Qcar éam)yl cycl opentyl am no) - pyri m di n-2-yl am
N2-BdoroVO[ QO R/ 283-20it6pr B3It FP2 00y / FEp@Bylamino)-5-

g;et .yI pi perl di .n- @%m(ﬂéﬁﬁgﬂ%_ﬁ%@eé&hwﬂgw -4-yl)-

gl—(l mst hyl - pi per.i di n-4-yl)-benzam de,

N- met I-N-(l met hyl - pi peridin-4-yl)-4-{4- {(
R, 2S)4“2‘“(@3[2?504}@hrmtmdtcaclbp¢mylyml®) 5-methyl-pyrimidin-2-ylamino]-N-

ccloent m no fl uor.omet hyl -pyri m di n-2-yl am
ng} ) ﬁ,yla@penc]m-ﬁl-yl lb 8 yi-py y

4-[4-(( 1R,28)-2-carbamoyl-cyclopentylamino)-5-nitro-pyrimidin-2-ylamino}-N-(1-
methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-fluoro-pyrimidin-2-ylamino]-N-
(1-methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-chloro-pyrimidin-2-ylamino]-N-
(1-methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-isopropyl-pyrimidin-2-ylamino]-
N-(1-methyl-piperidin-4-yl)-benzamide,
4-[5-bromo-4-((1R,28)-2-carbamoyl-cyclopentylamino)-pyrimidin-2-ylamino]-N-
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ylam no] - N-nmet'hyl - N- (1 hyl -'pi peri di'n-

4-[4-((1
R, 2S) - 2- cycl opent yl car banoyl - cyclopentylan1no) 5-trif
| uor onet hyl -

rlnldln 2-yl am no] - N—nethyl N- (1- et hyl - pi peri
|2j>07613%02gm de, 4- {4-[(1 R 2 Y UrRpSo07/054723

2-(1,1-di oxo-tetrahydro-1

'7 6 t hi ophen- 3-yl car banoyl ) -

cyclopentylanino]-S-trifIuoronethyl-pyrinidin-2-y|am
no } (lhmaﬁylhpiberwiﬁ-ﬂ—ﬂﬁ}benzarmde

r[{l-eﬁrgil‘k{ff ((Rﬁ i naﬁmﬁo@f,l e g]gqrgttﬁammo) Sziodq—aynrr(n_[lm-Z ylamino]-N-(1-

R 2S) mgthg]z%éyﬁlh 178 {/1 HedAmide,

et hyl carba cycl opentyl am no] -5-trifl uoromet hy

yri m NimnetRylyV-avinrethyl-pipebid mziyl Jete [4-N1 RﬂS})ﬂ(pgn{)hdlpq 1 carbonyl)
B 15 cyclo&l tnFa%lQXo] ? g‘lﬁl lo?c?nrlg ﬁ)ﬁlo gydmlﬁ%ci-y a(ren%é/} gertrllzgnqlde

trif Ieugzr L QIRIRYD:=B¥ 0 ehglcarb%nﬁblyﬂewg}mﬁha(rﬁmajesifdﬂudibﬂﬂahyl-

ridin-4-yl)- benzam d

S) 2- mysu@idmez iprene Ing-petand thrrwammendwl -shdepzAde
no] -5- trifluoromnethyl-pyrimdin-2-ylamno }
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4. Conpounds according to one of claims | to 3,

wherein R2 denotes a group selected from anong
hal ogen and Cl1. hal oal kyl. 10 83 Conpounds accordi ng
to claimd4, wherein R2 denotes -CF3. 6. Conpounds
WORHdBH0t 0 one of claims 1 to 5, wherein RL d&RGERY07/054723
4. 6cycl oal kyl . 15 7. Conpounds according to claim
6, wherein Rl denotes cyclopentyl. 8. Conpounds, or
t he pharmaceutical'ly effective salts thereof,
acco rzﬂ.[mQIRQS?lQQ_;aﬁfaIn(@ﬂ-@yd@efhtﬂﬁnﬂloj Grcyulﬁ)pro@ﬂ -pyrimidin-2-
phar maceuti ca ositions . Conpound t he
phar md@lemoﬂ%ﬁwye@vm@@m%-%ﬂbiogn&amql%ﬁ nofazeelaii‘a{ ng
to one of clainms 1 to 7 for preparing a
pharmaceuti cal conposition with an antiproliferative
acti éntpoukds addoedingaediinCh what€pad ddnotesdN. cont ai ni ng
as active substance one or nore 25 conpounds of
general fornmula (1) according to one of clains 1 to 7
tr@o f&ﬁld@@c%%h%ﬁ:l 4¥inff b€ %td/ﬁ’e‘?mﬁ%fs {151% gof
|ona y I'n Cco ation wt conventi o
exc:| pients and/or carriers. 11. Use of corrpounds of

general fo accor ope of clai l1to 7
Tof Gumprigaproatibe BrORREGTE L4 SCBABESiT | BHoPe} Srobp selected
the tﬁ(?rﬁtaﬁﬁﬂ% Rgpgérpando@ exsphign of cancer, |

i nfections mmat | ons and” aut oi mmune d| seases. 86
V\D 2007/ 132010 PCTI EP2007/ 054723 12. Pharmaceuti cal

parati on .conpri.si a c ound ner forrrul a
(7 5P CBnieR etie BPafint  ATREEE R egSaEICYy, ' Polny
one ot her cytostatic or cyt ot oxi c actlve subst ance

different fromfornula opti onal Ie;gl n l%rr}dgpftorf? é:ycloalkyl
R QLS thr

di astereoners and the m xtures thereof, and
optionally the pharmaceutically effect ive salts
t her e(OcSmpdxﬁlds according to claim 6, wherein R' denotes cyclopentyl.

8. Compounds, or the pharmaceutically effective salts thereof, according to one of

claims 1 to 7 for use as pharmaceutical compositions.

9. Compounds, or the pharmaceutically effective salts thereof, according to one of
claims 1 to 7 for preparing a pharmaceutical composition with an antiproliferative

activity.

10. Pharmaceutical preparations, containing as active substance one or more
compounds of general formula (1) according to one of claims 1 to 7 or the
pharmaceutically effective salts thereof optionally in combination with

conventional excipients and/or carriers.

11. Use of compounds of general formula (1) according to one of claims 1 to 7 for
preparing a pharmaceutical composition for the treatment and/or prevention of

cancer, infections, inflammations and autoimmune diseases.
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12. Pharmaceutical preparation comprising a compound of general formula (1)
according to one of claims 1 to 7 and at least one other cytostatic or cytotoxic
active substance different from formula (1), optionally in the form of the tautomers,

5 the racemates, the enantiomers, the diastereomers and the mixtures thereof, and

optionally the pharmaceutically effective salts thereof.
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