2,4-Diaminopyrimidines as cell cycle kinase inhibitors

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

(R%),

GYY M
0 oo

wherein the groups R', R R* R X, m, n and p have 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.
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Summary
in a first aspect, there is provided compounds of general formula (1,

Rz
f
N /N '

Whereln

X denotes Nor CH, and
R denotes Cay ocycloa.lkyl substitnted by R? and opuona]ly by one or more R and

R? denotes a group selected from among hydrogen, halogen, -CN, -NO,, C;.salkyl
1.413&10&]10/1 Cs.rocycloalkyl, Caoascycloalkylalkyl and Crasarylalkyl, and

- R® denotes 2 suitable group selec_ted from among -C(O)RE, -C(O)OR®,

-C(O)NR°RS, -S(O)R’, NRISORRS, NRHCOIR®, NRHC(O)OR®, and

- “N(R)HC(O)NRR', 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

éach R* independenﬂy-of one another 1s selocted from émong Cisalkyl, C;.
weycloalkyl, Cy jsoycloalkylalicyl, Cyyparvl, Cr.isaryiaikyl, 2-6 membered
heteroaliyl, 3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyi,
5-12 membered heteroaryl and 6-18 membered heteroaryialkyl, and

esch _Rb denotes a suitable group and each is independently seiected from among
=0, -OR’, Cy.shaloalkyloxy, -OCF;, =S, -SKR®, =NR®, =NOR®, -NR°R°, halogen, -
CF;, -CN, -NC, -OCN, -SCN, -NO,, -S(0)R", -S(0)2R%, -5(0),0R", -S(O)NRR®, -
S{O}NRR’, -OS(O)R®, -OS(O)R°, -O5(0)0R’, -0S(0),NRR®, -C(O)R®,
-C(O)OR, -C(O)NRR®, -CN(RINRR®, -CN(OEDR®, -CN(OH)NRR®, -OC(O)R",
-OC(O)OR’, -OC(O)NR'R’, -OCNRINRR’, -NRHC(O)R®, NERHCSIRS, -
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NR)S(ORR', NRIC(O)OR', NRICONRR’, {NRIC(OJ}RS, -NIC(OILR,
-N[C(0)120R", -[N(RHC(O)OR® and -NRHICNRINRR®, and

each R® independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different RY and/or R® selected from among
Cl_galkyl,'cg,_mcycloalkyl, Cairevcloalkyialkyl, Cg_méryi, Cragarylalkyl, 2-6
membered heteroalicyl, 3-8 membered heterocycloalkyl, 4-14 membered
heterocycloalkylalkyl, 5-12 membered hetcroaryl and 6-18 membered
heteroarylalkyl, and

each R? independenﬂy of one another denoctes hydrogen or a group optionally
substituted by one-or more identical or cﬁffercnt R® and/or R selected from among

'Cl-galkyl Cg.,gOYCiOEﬂle C4-Hcycioaﬂcyia1ky1 Cs 10&1‘}’1 Cnsaryialkyl 2-6

membered: heteroalkyl, 3-8 membcrcd hstnrocyciea]kyl 4-14 membered

_ hetcrocycloalkylalkyl 5-12 membered hﬂteroaryl and 6-18 membered
- heteroarylalkyl, and ‘

each R® is a suitable group, each _independsnﬂy selected from among =0, -OR', C,.

shaloalkyloxy, -OCF3, =8, -SRY, =NR', =NORY, -NR'R”. halogen, -CF;3, -CN, -NC,

-OCN, -SCN, -NO3, -S(0)R’, -8(0)R’, -S(0),0R, -S(O)NR'R, -S$(0),NRE”, -

'OS(O)R’, -OS(O),R", -OS(0},0R, -O8(0)NRR’, -C(O)RY, -C(O)OR’,

-C(ONRR!, -CN(RENR'RY, -CN(OH)R?, -CINOH)NRR', -OC(O)R], -OC(O)OR**"

-OC(O)NR'R!, -OCN(Rg)NRfRf NRHC(OR], NRHC(SRY, -N(RE)S(O),R, -

NRHC(O)OR’, -N(RE)C(O)NRfRf, and -NROCNRINRR!, and

each Rf independently of one another_denotcs hydrogen or 2 group optionally
substituted by one or mo:;’e identical or different R® selected from among Ci.galkyl,
Cagcycloalkyl, Ca.nicycloalkeylalkyl, Cs joaryl, C7_16ary1alky1, 2-6 membered
heteroalkyl, 3-8 membered heterocycléallcyl, 4-14 membered
heteracycloalkylalkyl, 5-12 membered heteroaryl and 6-18 membered
hcteroarylaﬂcyl, and

cach R® independentiy of one another denotes hydrogen, C; salkyl, Cygeycioalkyl,
Csncycloalkylalkyl, Cs.joarvl, Cr.iearylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered
heteroaryl and 6-18 membered heteroarylaikyl, and



m denotes 0 or 1, and
B denotes 0, 1,2, 3 or4, and
p denotes (, 1 or 2,

-and wheremn the comnound of formula (1) is selected from the sroun consistine of



4—[4-((IR,ZS}-ZwIsopropylcarbamoyl-cyclopentylamine}-S—tﬁﬁuormethyL
pyﬁmidina—i—ybamhe}—N—methyi—N—{1,2,2,6,6~pemamethyiupiperiéine—d‘r-yi}-
benzamids;

N—(l-Ethyi—pipez:idina-d-vl‘—4—[4—((1R28}- 2-1sopropylcarbamoyi-
cyclopentyiamme;}-:» ~frifinoromethyi-pyrimidine-2 —yl—amme}—N-methyl—
benzamide;

; N‘kopmpy1¢{4-(flR,ZS}nz—isopmpyicarbamoylacyciopentyiamme}S—

: triﬁuoromeﬂlyl-pyrimidine—z-nyi—amine}-N-(1-—methy}-piperidine~4—yl}-
benzmnidc;

(ERN-Cyclohexyl-4-[4-((1R*, 2S*}-2-monmpyl...arbamoyl-cyulopﬂ-ntyiamme)
S-triﬂuommeﬂlyl-pyrmmne-”-yl-amm.,}—N-meﬂlyl-bunzaxmde,
CEA((IR2 S)—E-Isopmpyicarbamoyl—cyclopenWIamme}S-tnﬂuoromethyL
pyrimidine-2-yl-amine] -N-methyl-N-{1 -methyl-pyrrofidine-3-y1)-benzamide;
4-[4-((m,zs}-z-.}zmy}carbmoyzacyczopentyzamme)-5-triﬂuoromefny1-
pyrimidin-2-yl-amino]- -methyl-N-(1-methyl-piperidine-4-yl)-benzamide ; |



ie

4.fa-(( 1R.28}-2-Cyclopropylearbamoyl-cyclopentylamine)-S-trifinoromethyl-
pyrirrﬁdi_ne—.?-yi—amins}-Nu(1—metbyl—pipsﬁdine—4-y1}-benzanujdc_;

- 4-{4-[(1R*,28%)-2-((R)-2-Hydroxy- 1 -methyl-ethylcarbamoyl)-
cyclopentylaming]-5-wrifinormethyl-pyrimidine-2-yl-amine} -Nemethyl-N-(1 -
methyl-piperidine-4-vl)-benzamide;

(£F4-[4-((1R* 28*)-2-Isobutylearbamoyl-cyclopentylaming)-5-
triﬂuommemyl—pﬁmidme-z-yl~amino}~N—meﬂlyl-N-(1-methyi-pipezidine-éL-
yl}-benzamids; _

(E}-4-{4-[(1R* 25%)-2-(2-Bthyl-butylearbamoyl)-cyclopentylamino}-3-
trifinoromethy’-pyrirnidine-2-yl-amine} -N-methyl-N-(i-methyl piporidin 4
yI)-benzamide;

{(E£)-4-{4-[(1R*,28 *)+2~(Cyclchexylmethy1-carbamoyl}—cyclopanty_lamino}—S—
trifluoromethyl-pyrimidine-2-yl-amine }-Nomethyl-N-( 1 -methyl-piperidine-4-
vl}-benzamide;

4-{4-[(IR,28)-2-((S)-2-Hydroxy-1-methyl-ethylcarbamoyl)-

' cyclopeniylamiﬁo}—s-niﬂuoromethyl-pyrimjdine-z7y1-amino}-N-methyl—N~

(1-methyl-piperidine-4-y1)-benzamide;

(E)-N-Methyl-N-(1 -methyl-piperidire-4-y]}-4- {5-triffnoromethyl-4-

[(IR*,28%)-2-(3,3 3-triftuoro-propyicarbamoyl)-cyclopentylamine]-
pyzirr;idine-.’l-y}—a;zﬁné}—benmmide;

(i}-é-[#-(( 1R*,ZS*’}-2-Cyciopropyicarbmnéyi-cycippentylamino}-5-
triﬂuoromethyl—py:imjdine-z—ylnamine}—}»’-meﬂlyl-ﬁ!-( 1-methyl-piperidine-4-
yl}-benzamide; - '
4—[4—((1}'{,28}—2-Cyclopropylc:arbamoyl—cyclopentylamina}~S-triﬂuci'omefhyl-
pyrimidine-2-yl-amino] -N-methyl-N-{1-methyl-piperidine-4-yl}-benzamide;

C{E)- (28%,3R*)-3-(2-§4- [Methyl-(1-methyl-piperidine-4-yl)-carbamoyi]l-

phenylamine}—S-Eiﬂuoromethybpyﬁmidins—4—ylnamine)-bicy010[2.2.2}octan-

2-carbonic acid- isopropyiamide;

(£)- (28% 3R*)-3-(2-{4-[Methyi-(1-methyl-piperidine-4-yl)-carbamoyl}-

phenylamine} -5-tdﬂuoromathyl—?yrimidine—ﬁi—yi—amine}~bicyclo{2.2.2]octan—

2-carbonic acid- cyclopentylaimide;

4 [4—(3—Isopropylcarbamoyl-c;rclobuwiamino}-:’}-iziﬂuoromethyl-pyﬁmidine—

2-yl-amine}]-N-methyl-N-(1-msthyi-piperidine-4-yl)-benzamide;

4—{4«(3—Bthylcarbamoyl-cyslabutylamjﬁe}—s—niﬂuoromethylnpyﬁmidine-z-ﬁ-
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amine}-N-methyl-N-( 1-methyl-piperidinie-4-yl}-benzamide;

(£} (28% 3R*)-3(2- {4-[Methyl-( 1 -methyl-piperidine-4-y-carbamovyl}-

phenylamine}-5-triffuoromethyl-pyrimidine-4-yi-amine)-

bicyclof2.2.2)octane-2-carbonic acid- cycloproﬁylandde;

{£}- (25% 3R*}-3-(2- {4-[Methyi-(1 -methyl-piperidine-4d-yI}-carbamoyi]-

phenylamins}-S-triffuoromsthyl-pyrimi dine—%l—y}—amina}-bicyclo[2.‘2.2]octan-

2-carbonic acid-ethylamide;

N-Methyi-4-{4-{3-(1 -methyi-cyclopropylearbamoyl)-cyclobutylamins]-5-

triflucromethyl-pyrimidine-2-yl-amine} -N-(1 -methyl-piperidine-4-yT)-

benzamide; ; '
4-f4-(3-Cyclopropylcarbamoyl-cyclobutylamine)- S-trifivorometnyl-
pyrimidine-2-yl-amine}-N-methyl-N-{ | -methyl-piperidine-4-yl)-benzamide;

N-Methyl-4-[4-(3-msthylcarbamoyl-cyclobutylamine)-S-trifinorometiyl-

pyrimidine-2-yl-amins}-N-(1-methyl-piperidine-4-yl)- benzamide;

- N-Methyl—4-[4—((lR,23}»2-methyi:’:m‘ﬁamoybcyclopcntylamine}-s-
txiﬂuomniethyl—pyrimidine-z-y}amine}-]\f#{I-msthyl-piperidine-4-y1}-
benzamide;
(:‘:}J{»-[4—((1R*,2S*}-?.-terf-Butylcarbamoyi~cyclopen‘sylamins}—5-
rifiuoromethyl-pyrimidine-2-yl-amine}-N-methyl-N-{ 1 -methyl-piperidine-4-
1)-benzamide; | | : '

| (£)-NoMethyl4-f4-[(IR* 25%)-2-(1-mefhyl-oyclopropyloarbamoyl)-
cyclopentylamine}-5—t1iﬂuoromathy1~pyrimidine-2-yl—amine}-N—{ 1 ~méthy1—
piperidine-4-v[}-benzamide;
N-Methyl-4-{4-[(1R,25)}-2-(1-methyl-cyclopropyicarbamoyl}-
cyclopentylamine]-5-trifinoromethyl-pyrimidine-2-yl-anine} -N-(} -metlyl-
piperidine—éi-yl}ﬁbcnzamide; ‘

{&)-4- {4-{(11{*,28*}-2—_(2~Hydmxy—1,I ~dimetbyl-ethyicarbamoyl)-
cyclopentylamino}-5-trifiuoromethyl-pyrimidine-2-yi-amine} -N-methyl-N-( 1 -
methyl-piperidin-4-yI}-benzamids; '
(i}—ﬂr-{4—{(1R*,2S*}—2-{Azeﬁdin-l-cm‘bonyl)—cyclopentylanﬁm}-ii-
trifinoromethyl-pyrimidine-2-yl-amine } -N-methyl-N-{ 1-methyl-piperidme-4-
yl}-benzamide; .
(£)-N-Methyl-N-{1-methyl-piperidine~4-yl)-4-{4-[(LR* 25%)-2-(piperidine-1 -

carbonyl)-cyciopentylamine]-5-trifluvoromethyl-pyrimidine-2-yt-amine} -



benzanride;
{£)-N-Methyl-N-(1-methyl-piperidine-4-yD-4-{4-[(1R* »25%}-2-(morpholine-
-cafaonyl)«cyclopcntyiamme}-5—mnuorome’my1~pymmdme—2-yl-amme}-
benzamide; |
{E}-N-Methyl-4-{4-[(1R*,28%).2-(4-methyl-piperazine-1 ~carbonyl)-
cyclopentylamine]- S-triffuoromethyl-pyrimidine-2-yi-amine} -N-(1 —m‘*{hyl—
‘piperidine-4-yI}-benzamide;
{£)-N-Methyl-N-(1-methyl-piperidine-4-y)-4- {4-[ (1R * 25%)-2-
(thinmozpholinc—4—::arbonylj-cyclcpentylamine}—s-n'iﬂucromethyl-
pyrimidine-2 —yl~§mine}-benza;nide; '
(£)- (18%,2R*)-2-(2 - {4-[Methyl-(] —methyl—piperidins@-yi}—carbamoyl}-
pheuyiamins}—5~triﬁuoromcthy1—pyrinﬁdineé4~yl~amino}~cycicpentane
carbonic acid methyl ester; '
()4 {4-[(1R*, 25%)-2-((2R,65}-2, 6-Dimethyl-moipholine-4-carbonyl)-
cyclopm’tylamne}-:}—mﬂuoromvmyi—pmame -yl—amme}—N-methyI-N {1~
methyl-piperidine-4-yl)-benzamide: _
4-{&{(1R,38)-3~( Cyclopropyhmethyl- “arbamojri}-cyﬂiopﬂngrimm -5-
mﬂuommethy:-pmm@nc—.?-VT—amme} ~N—methy1~]\7~(1~methyl-plpundme—4-
yl}-bmalmdu,
4—L4~((1R,3c>} 3~Benzylcm'namoyl-vyumpenty}amme} ~S-trifinoromethyl-
pyrimidin-2-yl-amine]-N- -methyl-N-(1-methyl-piperidine-4-y1)-benzamide; -
4-{4-({IR 38)-3 »Cyciopentylcarbamoy}~cyclépanty'kamine}-:?-n‘iﬂuommethyl—
pyrimidine-2-yl-amine]-N-methyi-N~(1 -methyl-piperidine-4-y])-benzamide;
4—{4—{(11{.,3S}-3~(Cyanomethyl—éarbamoyi)—cyciopentylamim} 5-
tiflnoromethyl-pyrimidin-2- yl-amnel-N—mezhvl-NJ I-methyl-piperidine-4.
yl)—bﬂnzamxdu,
4-f4.0¢ 1R,3S)‘3-{3-Dimethy1amine—propylcafbamoyl)—cyclopentyiamine}-ﬁ-
!Iiﬂuommcthyl-pyﬁmidine-Q-yl-amine}-N—msthy?N—(1-methyi-piperidine-4—
yl)-benzamide; ,
4-{4[(1R,38)-3-(2 Dimsmyiammv—ethylcarbamoyl )—cycmnentylammu}-:y-
‘ mﬁuoromethyl pmm;dme—Z—vi-amme}~N—methyl N-(1-methyl-piperidine-4-
yl)-benzamide;
4-{4-1(1R,28)-2- (4-D1m thyiamme—outyluamamoyl}—cyclopentylammn}-s-
mﬂucromﬂﬂzyl—pmldm—2~yl-amme}—N—msthyI-N—( 1-methyl-piperidine-4-



vl-benzamide;
MN-Methyl-N-(1-methyl-piperidime-4-yl)-4-{4-[(1R,28)-2-(3-pyrrolidine-1-y1-
propyicarbamoylj-cyclopentylamine}-S-trifluoromethyl-pyrimidine-2-
vlamine}-benzamide;
N-Methyl-¥-{1-methyl-piperidin-4-y)-4-(4-{(1R,28}-2-[(1 -methyl-
piperidine-4-yl-methyl)-carbamoyl}-cyclopentylamine} - 5-trifluoromethyl-
pyrimidine-2-yl-amine}-benzamide;

N-Methyl-N-{ L-methyl-piperidipe-4-y1)-4- {4-[{1R,28)-2-(1-methyi-
pipcridine~4—y1—carbamoyl)-cyclopentyla.mine}-S-ﬁiﬂuoromethyl-pyrimidine-
2-yi-amine}-benzamide;

4-{4-[(1R,25)-2-(3-Dimethyiamine-2,2- -dimstyl-propyicarbamoyl)-
cyclopentylamine]- S-mﬂummethyl—p}mmdme-z yl- ammc} N metnyl -N-(1-
methyl-piperidine-£-y1}-benzamide;
N-Methyl-N-(1-methyl-piperidine-4-yI}-4- {4-[(1R,28}-2-(3-pyrrofidine-1-yl-
- cyclobutylearbamoyl)-cyclopentylamine]-5-trifluoromethyl-pyrimidine-2-yi-
amine}-benzamide; _ -
N-Mthyl-N-(1-mefhyl-piperidine-4-yl)4-{4-[(R 25)-2-(4-morphoiine-4-yl-
cyciohexylcarbamoyl)-cyclopentylamine]-5- mﬂuoro*nethyl-pynmmn 2-yi-
* amine}-benzamide;

NMethyl-4-(4~{(1R 28)-2-{3~{4-methyl-piperazine-1-yl}-propyicarbamoyl}-
- cyclopentylamine}-5-trifluoromethyl-pyrimiding-2-yl-anrimne)-N-( l-mﬂthyi-
piperidine-4-yl)-benzamide;

(£)-4-T4-((1R¥ 28*}«2-Dlmethyiuarbam0y1—cyclopsntylamm°}-5~ o
trifiuoromethyl-pyrimidine-2-yl-amine}-N-methyl-N- (1-methy1—mpenmne—4-
yl)-benzamide; ‘

{(=}-4-T14-{(1R*,28 *}~2-Cyclobutylcmbamoyl-cyclopﬁnrylaminﬂ}—S—
tnﬂucmmetnyl—n}mnmdme-Z~y1-amme}-N—m“tny1-N‘(1 —rnethyi—mpenmne—z?—
yl-benzamide;

(E-4-[4-((1R* 28*)-2-Cyclopentylearbamoyi-cyclopentylamine)-5-
triflooromethyl-pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-
y1}-benzamide;

(£)-N-Metiyl-4- {4-[(1R*,28%)-2-(1 -methyl-cyclopropyicarbamoyl)-
cyclohexylamine]-3-trifluoromethyl-pyrimidine-2-yi-amine} -N-( 1 -methyi-
piperidine-4-yl)-benzamide;



{E}-4-14-{(1R*,28%)-2-Cyclopropylcarbamoyl- -cyclohsxylamine)-5-
mﬁuommaﬁayi—pymmmne-z~yl-amme]—]\f-memy1-}\7—(1-methyl—plpendinﬁ:-ﬂ.—
y1}-benzamids; |
(=)-4-{4-[( IR*,28%)-2-(2,2-Diforo-ethylcarbamoyl}-cyciohexylamine]-5-
txiﬂuoromethyl—pyrﬁnidine-2—y1—amine}—N~met‘nyi—N-(1—mefnyi-piperidine~4— '
vi}-benzamide;
{E)-4-[4-((IR*,28*)-2-Dimethylcarbamoyl-cyclohexylaraine)-5-
mﬂucrometnyl—nyrnmame-z-yl—ammu}~N~memy1-N—(1-meti1yl—p1permme-4—
yl}-benzarmdu, _ . :
{i}—4—[4-((IR*,ZS*}-2-Bthyicarbamoyl-cyclohe@lanﬁn&)-S—i?riﬂuoromamyl—
pyrimidine-2-yl-amine}-N-methyl-A-(1 -methyl-piperidine-4-yl)-benzamide;
(£)-N-Methyl-N-(1-methyl-piperidine-d-yl)-4-{4-[(1R* 28 *}-9—(pipm:idine—l -
carbonyl}-cyclohexylamins}-5- mﬂuoromethyl-pynmmmc—z—yl- amine} -
'benzan:ude
: (a‘:}—N—Mcthyl-N—(1-methy1-pipcﬁdins—4—y1}—ﬁ~{4—[(1R* 25%-2-fpyrrolidine-
1-carbonyl-cyclohexylaming]-5- tt'lﬂuommvthyl-pwmmmea—yl -amine}-
benzamide; _
(£)-4-[4-((1R*2S *}-2—Isaprdpj&carbamoyl—cyclohexylmninc}— 5-
triﬂuorome.thyl-pyzimidine-z-yI—amiz;e}-N—meth}rl—N—(l~meﬂ1y1—piperidine—4—
yl}-benzénﬁda; |
()-N-Msfhyi-4-[4-((1R* 25%)-2-mefhylcarbamoyhcyclohexylaming)-5-
tnﬂuoromethyl-pyrmdme—’l -yl-amuine}-N-(1 -metbyl-p;pename—d~y1)—
benzamdw
{£)-4- {4—[(iR.*,2S*}-2-(2—Fluoro—sﬂlyicarbamoyi)—cyciohsxylanﬁns}-ﬁ-
f.riﬂuarmneth}fl;pjmnjdine—z—yi—a_mne} -N-methyl-A-(1 ;me&}rl -piperidine-4-
yD-benzamide; ‘
N-Methyl-N-(1-methyl-piperidine-4-yl}-4- {4-[(1R,28)-2-(tetrahyciro-furane-
_.?:-yl-carbmnoyl)—cyciopentyiamine}-5~'aiﬂuoromcthy1—pyrimidme—2—yl-
amine}-benzamide;
(£)-N-Methyl-N-(1-methyhpiperidine-4-y1)4-{4-[(1R* 28%)-2-(tetzahydro-
pyrane—cl-—yl-carbamoyl}—cyclopentyiamine}-&trifmoromethyi-pyximiéine—z—
yi-armine}-benzamide; )
N-Methyl-A- ( I-methyl-piperidine-d-yl}-4-{4-[(1R,28)-2~(2,2, 2-trifluoro-
etnylcarbﬂmoyl}-cyclopantylannm}-J-mﬁuommethyl-pynmzdmﬁ-z-yl—



amine}-benzamide;

(E)4-{4-[(1R* 28%}-2-(2-Dimethylamino-ethylcarbamoyl)-
cyclopentylamine}-5-rifluoromethyl-pyrimidine-2-yl-amine}-N-methyl-N-(1-
methyl-piperidine—4-yl}-benzamide;

{£)-N-Methyl-N-{ 1 -methyl-piperidine—4-yl}-4-{4-I( 1R*,28%)-2-(2-
pymoiidine-1-yi-sthylcarbamoyl)-cyclopentylamine]-5-tri fucromethyl-
pyrimidine-2-yl-amine}-benzamide;
4-[4~((1R,38}-3-Isopropylearbamoyl-cyclopentylamine)-S-trifiuoromethyl-
pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide;
4-[4-((1R,38)3-Carbamoyl-cyclopentylamine}-3-trifluoromethyl-pyrimidine-
2-yl-amine}-N-methyl-N-{1-methyl-piperidine-4-yl}-benzamide;
4-[2-{((18,3R}-3-Isopropyicarbamoyl-cyclopentylaming)-5-trifiluoromethyl-
pyzimidine-2-yi-amine}-N-methyi-N-(1-methyl-piperidine-4-y]}-benzamide;
4-j4-((18 ,SR}-3-Carbmoyl-cyclopmtylzmine}—S—tziﬂuomnisﬁzyl-pyrimidine-
2-yi-amine}-N-methyl-N-(1 -mefhyl-piperidine-4-vl)-benzamide:
(£)-N-Methyl-N-(1-methyl-piperidine-4-yl}-4-{4-[(1R*, 28%}-2-(2-
morpholine-4-yl-ethylcarbamoyl)-cyciop entylamine]-3-trifluoromethyl-
pyrimidine-2-yl-amine} -benzamide; -

{&)-4-[4-((IR*28 *}—2-Carbamoylncj/clﬁbutylaminc}—s«triﬂuommeﬂlyl- -
pyrimidine-2-yl-amine-N-methyl-N-{ 1 -methyl-piperidine-4-yl)-benzamide;
{E)-4-[4-((1R*,65%)-6-Carbamoyl-cyclobex- 3-enyl-amine)-S-irifinoromethyi-
pytimidine-2-yl-arnino]-N-methyi-N-( 1 -methyl-piperi ciinle-é—-. yI)-benzamide;
{(=)-N-Methyl-4-[4-((1R* ,28*)—Z—methylcarbamoyl-cyclopantylamine -5-
trifluoromethyi-pyrimidine-2-y-amine]-N-(1 -msthyl-piperidine-4-yl)-
benzamide; ‘

4— §4-¢( 1R,3S)-3-(Azetidin-} ~carbonyl)-cyclopentylamine}-5-irifluoromethyi-
pyrirnidin—Z—ylamjﬁd }-N-methyl-N-(1-methyl-piperidin-4-yl)-b enzamidé;
N-Metnyl-N-(1-methyl-piperidine-4-yl)-4- {4-](1R,3S)-3-(piperidine-1 -
carbonyl}-cyclopsnty}amine}-S—i'riﬂuoromethyi—;iyrimidiné@-yl-amine} -
benzamide;

- 4-{4-[(1R,35)-3-(2-Methoxy-ethylcarbamoyl)-cyclopentylamine]-5- i
trifluoromethyl-pyrimidine-2-yi-anmine} -M-methyl-N-{1 -mstiyl-piperidine4-
vl)-benzamide;

N-Methyl-N-(1-methyl-piperidine-d-yl}-4- {4-[{ IR 38}-3-(pyrrolidine-1-
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carbonyl}-oyclopentylamine]- 5—mﬂuommethyi-p}nmmme—Z-yi-amm&}
benzamide; ‘ :
4-14-((1R,38)-3-Ethyicarbamoyl-cyciopentylamine}-S-irifluoromethyl-
pyrimidine-2-yl-aming}-N-methyl-V-{1-methyl-pipendine-4-yl}-benzamide;
)= (18% 2R *)-2-(2- {4-[ Methy!-{1-methyl-pipendine-4-yl}-carbamoyl]-
phenylamme}—:>-tnﬂuoromemyl-pynmdme~4~yl—amms}-cyclopentane
carhonic acid; '

()4 {4-[(1R* 2§%)-2-{Cyanomethyl-carbamoyl}-cyclopentytamine]-5-
mﬂuommﬂthy1~pyr1m1dme~2-yl -amine} -N-memyl N-(1-methyl-piperidine-4-
vi)-benzamide;

{E)-4-{4-[(1R*28%)-2- {9-Cyano-°t}1ylcarbamoy1} oyclopentylamins}-5-
trifluoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1 -methyl-piperidine4-
y1-benzamids; | -

(E4-{4-[(IR*28%}-2- (Carbamoyknethyl—calbamoyl) cwiopmtylamxnc]~>-
triffuoromethyl-pyrimidine-2-yi-amine} -N-methyl-N-(1 -methyl-piperidine-4-
yi}-benzaﬁﬁde;

N-Methyl-N-(1 ~meﬁ1y1-piperidine—4~y1}-4- {4-[(1R,28}-2~(3-0x0-piperazine-1-
carbonyl}-cyclopentylamine]-5 —mﬂuommeﬁlyl—pynmxdme- -yl-amine}-
benzamide;

-(4-{(1R,zS}—f—:—[(C;ﬂ‘bamoyl-cyano-methyi)-carbamoyl}-cyclopmtylamine}-
S—triﬁuoromeﬂ_lylr‘pyrimidine—2-y1—amine}~N-methy1—N~(l-mathyi—pipsridine-
4-yl)-benzamide;

- 4-{4-[(1R 28)-2~((8)-1-Carbamoyl-3-methyl-butylcarbamoyl)-
cyclopentylamine}-3-triflnoromethyl-pyrimidine-2-vl-amire} -Nemethyl-N-{ ] -
methyl-pipenidine-4-yi}-benzamide;

()4- {4-[(LR* 28%)-2-(Dimethylcarbamoylmethyl-carbamoyl)-

cyclopentylamine}-S-trifluoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-{ 1~

methyl-piperidine-4-yl)-benzamide; |

(:!:)—N “Methyl-4-{4-[(1R*,25%)-2{methylcarbamoylmethyl-carbamoyl}-
 cyclopentylamine]- S—mﬂuoromethyl—pynmldme-a—yi—amme}-N—(l~msthy1~

piperidine-4-yl)-benzamide;

()b~ {4-J(IR* 28%)-2((R)-1-Carbamoyl-3-methyl-butylcarbamoyl)-

eyvelopentylamine]-5-trifluoromethyi-pyrimidine-2-yl-amine} -N-methyl-N-{ 1 -

methyl-piperidine-4-y1)-benzamide;



1

Lp4-{4-[(IR* ,23*}-2-(2 ~Carbamoyl-ethylcarbamoyl)-cyclopentylamine]-5-
trifinoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1 -methyl-piperidine-4-
vl}-benzamide: ;

(R)-1-[(18,2R}-2-(2~ {4-[Methyl-(} -meihyi-piperidin-4-yi}-catbamoyi]-
phenylamine}-S-trifluoromethyl-pyrimidine-£-yl-amime)-
cyclopentanecarbonyl}-pyrrolidine-2-carbonic atid amide;
(Sr1-[(18,2R)-2~2-{4-[Msthy!~(1-methyl-piperidine-4-yI}-carbamoyl]-
phenylamine}-S-triffuoromethyl-pyrimidine-4-yi-amine)- 7
cyclopenmnccari) onyi}-pyrrolidine-2-carbonic acid ammide;

4-{4-( iR,ES)—E-{{S}-l -Carbamoyl-ethylcarbamoyl)-cyclopentylamine]-5-
trifluoromethyl-pyrimidine-2-yl-amine } -N-methyl-N-(1 -misthyl-piperidine-4-
yh-benzamide;

A {4-[(1R,28)-2-((R)-1 Carbamoyl-f:"ihylcarbamoyl}-cyciopentylamine}-fi—
triﬂucrométhyi—pyx:@nﬁdine-Z—yl-amine} -Nomethyl-N-{1-methyl-piperidine-4-
vi-benramide,

()4 {4-[(1R*,28%)-2-2 -Amino-2-methyl-propylcarbamoyl}-
cyciopentylamino -5-triflucromethyl -pyrimir.iin—.‘l ~yiamino }-AN-methyl-N-(1-
mefhyl-piperidin-4-yl)-benzamide;

{(E)-N-Methyl-A-(1 ;methyl-piperidine—‘ﬁp-yl}-#; {4-[(1R* 28*}-2-(thiazoi-2-
yicarbamoyl}-cyclopentylaminel-5-triflucromethyl-pyrimidine-2-yl-amine} -
benzamide; ‘ )

{Ep4-[4-{(1R*,28%)-2-Amine- cyclchexylmﬁins}— S-trifiuoromethyi-

7 pyrimidine-2-yi-amine}-A-methyl-N-{1 -methyl-piperidine-£-y1)-benzamide;
(E-4-[4-((1R*,28%)-2- Acetylamine-cyclohexylamine)-3-irifivormethyi-
pyrimidine-2-yl -arﬁine} -N-methyi-N-(1 -mafhyl—piperidine—ti—yl}-benzamida;
{E)4-[4-((1R* 25%)-2-Methanesulfonylamine-cyciohexylamine)-5-
h‘iﬁuommeﬂxyl-p}nimiciiw-z-y}-amine}-N—msﬂwI—N-( 1-methyl-piperidine-4-
‘yI}-benzamid; '

(E}-4-[4-((1R*25%)-2 -Isobutyryiamine-cyci ohexylamine)-5-trifinororaethyl-
pyrimidine-2-yl-amine]-M-metiryl-N~(1 -methyi-piperidine-4-yi)-benzamide;
{£H4-{4-{(1R*,28%)-2~(Cyclopropanecarbonyl-amine)-cyclonexyiamine])-5-
trifluoromethyl-pyrimidine-2-yl-amine} —N—msthyll—N—( l-methryi-piperidine-4-
vi}-benzamide; _
(&)-N-Methryl-N-{1-methyl-piperidine-4-y}-4-[4-((1R¥,25%}-2-



propionylamine-cyciohexylamine)}-5-trifftucromethyl-pyrimidine-2-yl-amine}-
benzamide;

(-4 [4-((1R*,25%)-2-Bthanesulfonylamine-cyclohexylaming)-5-
rifluoromnethyl-pyrimidine-2-yl-amine}-N-methyl-N-( 1 -methyl-piperidine-4-
vi}-benzamide;

()4~ {4-[(1R*28%)-2-(3,3-Dimethyi-ureido}-cyclohexylamine)-5-
triffuoromethyl-pyrimidine-2-yi-amine} -N-methyl-N~(I-methyl-piperidine-4-
yi}benzamide;

(&)~ (IR*25% 3R* 45%)-3-(2- {4-[Methyl-(l -methyl-piperidine-4-yI-
carbamoyi]-phenylamine} -5-trifiuorornethyl-pyrimidine-4-yl-amine)-
bicyciotz.z. 1Jhept-5-en-2-carbonic acid,;
4-[4-{AGamantan-2-ylamine)-5-trifiuoromethy!-pyrimidine-2-yl-aming]-N-
‘methyl-V-(1-mefhyl-piperidine-4-yl}-benzamide;

(£)- (IR* 2R¥,38% 45%)-3~(2- {4~[}.riethyl-{1—mef:hybpiperidine—é—yl}-

carbamoyl}-phenylamine} -5-trifluoromethyl-pyrimidine-4-yl-amine)-
bicyelo[2.2.1Theptan-2-carbonic acid cyclopropylamide;

(#)-4-[4-{(1LR*,28*}-2-Isobutyrylamine-cyciopentylamine)-5-trifluoromethyl-
‘pyrimidine-2-yl-aming}-N-methyl-#- 1 -methyl-piperidine-4-yl}-benzantide;.

(&)-N-Methyl-4-{4-[{IR* 25%)-2(3-metiyl-butyrylamine)-

- yciopentylamine}-5-frifincromethyi-pyrimidine-2-yi-amine}-N-( 1 -methyl- -
ﬁipsridine—‘@»yi}-bcnzamide;

()-N-Methyl-N-(1 -methyl-piperidine-4-yly-4-[4-((1R* 28%)-2-
'propionylamine—cyclopen‘tylamine}‘i-'uiﬂusrometbyl—pyrimidine—?—y}-
-aminel}-benzamide; | '
FEp4-{5-[(LR*,28%)-2-(2-Msthoxy-acetylamine}-oyclopentylamine]-5-
trifluoromethyl-pyrimidine~2-yl-amine} -N-methyl-N-(1-methyl-piperidine-4-
yI)-benzamide; '
{E}-4-[4-((1R* 28%}-2-Amine-cyclopentylamine}- S-iriflnoromethyl-
pyrimidine-2-yl-amine}-M-methyi-N-( 1 -methyl-piperidine-4-yl)-benzamide;
N-Methyl-N-(1-methyl-piperidine-4-yD-4-(4- {(1R,28)}-2-[2-(1-msthvi-
pmolidiﬂe-z-yl)-ethylcarbémoyl}-cyclopentyiamms} -5-trifinoromethyi-
pyrimidine-2-yi-amine}-benzamide; |
4-{4-[(1R,28)-2-(2,2-Diftuoro-ethylcarbamoyl)-cyciopentylamine]-5-
trifiuoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1-methyl-piperidine-4-



yi)-benzamide;
4-{4-[(IR,28)-2-(2-Fluoro-ethylcarbamoyl}-cyclopentylamine]-5-
ujﬂuommethyl-pyﬂmjdine—z-yl-mine}—N—methbe—(i-methyl—pipe:idine4~
yl)-benzamide; '
2-Methoxy-N-methyl-4-[4-((IR.2S)-2-methyicarbamoyi-cyciopentylamine)-
S-trifluoromethyl-pyrimidine-2-yl-amine}-N-(1 -methyl-piperidine-4-y1}-
benzamide;

4-[4~((1R,28)-2-Isopropylcarbamoyl-cyclopentylaming)- 5-irifinoromethyl-
pyrimidine-2-yl-amine}-2-methoxy-N-methyl-N-( -methyl-piperidine-4-y1)-
benzamide; ’ . '

4-[4-(¢ 1R,28}-2~Cyc}opropyicarbamoyl—cyclopcntylamins)—5~tziﬂuorometh_ﬁ-
pyrimidine-2-y}-amine]-2-methoxy-N-methyl-H-(1 -methyl-piperidins-4-yl)-
benzamide; ' ‘
4-{4~((1R,28)-2-Isopropylearbamoyl-cyclopentytamino)-5-triflnoromethyl-
pyrimidine-2-yl-aming}-N-methyi-N-(1-methyl-piperidine-4-yl}-2-propoxy-
benzamide; '

2-Ethoxy-4-f4-(( IR,ZS};:?-isopropylcarbamoyl—cyclopsntyiamine}-S-
’triﬂuormethy]—p}q‘imidine-iz-yi—amine}—N—méthy}N—( I-methyl-piperiding-4-
yh-benzamide;
| _2—Isppropoxy—4-[4-((I_R,:ZS}-2-isopropylcarbinnoyl-cyclopsnty}amjne)-5—
" ttiﬂuorome&xyl-pyiimidine-f&-ykamine}-ﬁ»msthyl-)-l—(I -methyl-piperidine-4-
yl-benzamide;

4-f4-{( 1R,2S)Q_;?,-ISOpropylcarhamoy}—cyclopentylanﬁns}-S-triﬂuoromethyl—
' -pyrimidine—.?—yI-amine}-N—niethyE-N{1~methyl—pipcridine-4—yl}—2~pmpn2-
ynyl-oxy-benzamide;
(E4-[4-((1R*,25%)-2-Isopropylcarbamoyl-cyzlobutylamine)-5-
triflnormethyl-pyrimidine-2-yi-amine]-N-methyl-N-{ : -methyl-piperidine-4-
y-benzamide;

{£)-4-{5-Bromo-4-[(1R* 28*}-2-(1 -methyl-cyclopropylcarbamoyi)-
cyclopentylamine}-pyrimidine-2 »yl~émins} -N-methyi-N-(1-methyl-
piperidine-4-yh)-benzamide;
(i~}—4-[5~Bromo~4~((iR*,ZS*)—?.—isopropylcarbamoyl-cyclopmtylamjns}—
pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
(£)-4-[5-Bromo-4-[( 1R*.28%}-2-cyclopropylcarbamoyl)-cyclopentylamine)-



1o

pyrimidine-:?—yl-aznine]-N—meﬂ}yl~N~{1~msthyl—pipeddine-d-—yl}-benzamidc;
{&)}-4-{5-Brotmo-4-[( 1R*,28%)-2-(2-cyano-ethylearbamoyl)-
cyciopentylamine}-pyrimidine-2-yl-amine} -N-methyl-N-(1 -methyl-
piperidine-4-yl)-banzamide;

(£)-4-[5-Bromo-4-((1R* 28 *)-E-GyGIOPsntyicm’bamoyimcyclopenty}mnim)—
pyrimidine-2-yl-amine}-N-methyl-N-(1 -methyl-piperidine-4-y!)-benzamide:
4-{5-Brome-4-[(1R,28)-2-(pyrrolidine-1 -carbonyl}-cyclopentyiamine]-
pyxinﬁdine-.?—_-ylv- amine }-V-methyl-M-{1 -methyl-piperidine-4-yl}-benzamide;
4- {4—[(1&28}-25(Azetid_iﬂe- i-carbonyl}-cyclopentylaming}-5-bromo-
pyrimidine-2-yl famine} -N-methyt-N-(1-msthyl-piperidine-4-yl)-benzamide;
(E)-4-[5-Bromo-4-(( IR*,28%)-2-cyclobutylcarbamoyi ~cyclopentylamine)-
Pyrimidine-2-yi-amine}-M-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide;
4-f4-((1 R,ZS}-2—Isoyropy]carbamoﬂ—cyclopa_xﬂylamins}-S—meﬁlyI-
pyrimidine-2-yl-amine]-N-mathyl-AV-(1-m ethyl-piperidine-4-y])-benzamide;
4-[5-Bromo-4-({1R,28)-2 -isoprapyicarbamoyi-cyciopentylamins)-
p?rimidine—E -yi-aminej-N-mefhyi-N-(1-methyl-pip eridine-4-yl}-benzamide; and
4-[5-Chloro-4-{(1R,28)-2-isopropyicarbamoyl-cyclopentylamine)-
pyrimidine—?.-yi-aﬁzine}'—N—meth}ri-N—( 1-methyl-piperidine-4-yl}-benzamide,

In a second aspect, there is provided compounds, or the pharmaceutically
effective salts thereof, as defined above for use as pharmaceutical compositions.

In a third aspect, there is provided compounds, or the pharmaceutically effective
salts thereof, as defined above for preparing a pharmaceutical composition with an
antiproliferative activity.

In a fourth aspect, there is provided pharmaceutical preparations, containing as
active substance one or more compounds of general formula (1) as defined above or the
pharmaceutically effective salts thereof optionally in combination with conventional
excipients and/or carriers.

In a fifth aspect, there is provided the use of compounds of general formula (1) as
defined aboverfor preparing a pharmaceutical conﬁposition for the treatment and/or
prevention of cancer, nfections, inflammations and autoimmune diseases.

In a sixth aspect, there is provided a pharmaceutical preparation comprising a
compound of general formula (1) as defined above and at teast one other cytostatic or
cytotoxic active substance different from formula (1), optionaily in the form of the
tautomers, the racemates, the enantiomers, the diastereomers and the mixtures thereof,

and optionally the pharmaceutically effective salts thereof.



Detailed description of fhe invention

It has now been found that, sﬁrprisingly, compounds of general formula (1), wherein the
groups R}, R*, RY, R% X, m, n and p have the meanings given hereinafier 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 of specific cell

cycle kinases and characterised by excessive or abnormal cell proliferation.

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

X denotes N or CH, and |
R’ denotes Cs.jecycloalkyl, substituted by R? and optionally by one or more R4, and

| R® denotes a group selected from among hydrogen, halogen, -CN, -NO,, Cj4alkyl;

Ci4haloalkyl, Cs.jocycloalkyl, Cs 1scycloalkylalkyl and Cq.earylalkyl, and
R® denotes a suitable group selected from among -C(O)R®, -C(O)OR’, -C(O)NR°R’,
-S(O)R’, -NRHS(0)R®, -NRHC(O)RS, -NRHC(0)OR®, and -NRC(O)NRR’, 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 C_salkyl, C;.
iocycloalkyl, Cy.16cycloalkylalkyl, Ce qoaryl, Cy.igarylatkyl, 2-6 membered heteroalkyl,
3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-12
membered heteroaryi and 6-18 membered heteroarylalkyl, and

cach R denotes a suitable group and each is independently selected from among =0, -

-OR?, Cyshaloalkyloxy, -OCF3, =S, -SR®, =NR®, =NOR®, -NR°R’, halogen, -CFs, -CN, -

NC, -OCN, -SCN, -NO,, -S(O)R’, -S(0)2R", -$(0),0R°, -S(O)NR°R®, -S(O)NR°R’, - -
OS(O)R?, -OS(0);R", ~OS(0),0R", -OS(0),NRR®, -C(O)R®, -C(O)OR®, -C(O)NR°R®,
-CN(Rf)NRCRC, -CN(OH)R?, -CN(OH)NRR?, -OC(O)R", QOC(O)OR", —OC(O)NR°R°,
-OCNRHNRR®, -NRHC(O)R®, -NRHC(SIR®, -NRHS(O)RS, —N(Rf)C(O)OR",. |
NRICONRR®, INRIC(O)LR’, -N[C(O)LR’, N[C{O)],OR’, -INR)C(O),OR®
and -NRHCNRHNRCR®, and :
each R® independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different RY and/or R° selected from among C;.

salkyl, Csjpcycloalkyl, Cq jicycloalkylalkyl, Cqjoaryl, Cy.16arylaikyl, 2-6 membered
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heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-
12 membered heteroaryl and 6-18 membered heteroarylalkyl, and

each R? independently of one another denotes hydrogen or a group optionally
substituted by one or-more identical or different R® and/or R’ selected from among Ci_
salkyl, Cs.gcycloalkyl, Cyyjcycloalkylalkyl, C jparyl, C7_16a_rylalky1, 2-6 membered
heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered heterocycloalkylalkyl, 5-
12 membered heteroaryl and 6- 18 membered heteroarylalkyl, and ‘

‘each R® is a suitable group and each is independently selected from among =0, -ORf,

C1shaloalkyloxy, -OCF3, =S, -SR, =NR, =NOR', -NR'R', halogen, -CF3, -CN, -NC,
-OCN, -SCN, -NO, -S(O)R’, -S(0):R", -S(0)%,0R’, -S(O)NR'R’, -S(0),NR'R, -
OS(0)R', -OS(O)RY, -0S(0%LOR', --OS(O)gNRfRf, -C(O)R’, -C(O)OR', -C(O)NR'R', -
CN(RONRR', -CN(OH)RY, -C(NOH)NRfRf, -OC(O)R’, -OC(O)OR’, -OC(O)NR'R,
-OCN(RENRR!, -N(R®)C(O)R!, —N(Rg)C(S)Rf,_ “N(RE)S(O)R', -NRYHC(O)ORY,
N(REC(OINRRY, and -NRHCNRHINRRY, and ) :

each Rf independently of one another denotes hydrogen or a group optionally

substituted by one or more identical or different R® selected from among Cj.salkyl, Cs.

"gcycloalkyl, Canicycloalkylalkyl, Ce.joaryl, Crigarylalkyl, 2-6 membered heteroalkyl,

3-8 membered heterocycloaikyl, 4-14 membered heterocycloalkylalkyl, 5-12
membered heteroaryl and 6-18 membered heteroarylalkyl, and

cach R® independently of one another denotes hydrogen, Cysalkyl, C3gcycloalkyl,
Cq-ncycloalkylalkyl, Ce_jparyl, Cr.isarylalkyl, 2-6 membered heteroalkyl, 3-8
membered heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered
heteroaryl and 6-18 membered héteroafyialkyl,_and |

m denotes 0 or 1, and

“n denotes 0, 1, 2, 3 or 4, and

p denotes 0, 1 or 2, optiqnally in the form of the tautomers, the racemates, the
enantiomers, the diastereomers and the mixtures thereof, and optionally the
pharmacologically acceptable acid addition salts thereof, with the .proviso that the
fbllowing compounds |
4-{4-((1R,28)-2-isopropylcarbamoyl-cyclopentylamino)-5- tnﬂuoromethyl—pynmmm—
2-ylamino]-N-(1-methyl- p1per1d1n—4 -yl)- benzamlde
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4-[4-((1R,28)-2-isopropylcarbamo yl-cyclopentylamino)~S—triﬂuor_omethy1—pyrim;ain-
2-ylamino]-N-piperidin-4-yl-benzamide, B
2—ﬂuoro—4—[4-((1R,2S)-2-isopr0pylcarbamoyl-cyclopentylamino)-S-triﬂuoromethyl-

" pyrimidin-2-ylamino]-N-methyl-N-(1-methyl-piperidin-4-yl)-benzamide,

2-chloro-4-[4-((1R,25)-2-isopropylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-
pyrimidin-2-ylamino} -N—methyl-N—( 1-methyl-piperidin-4-yl)-benzamide,
2-fluoro-4-[4-((1R 2S)—Z-isopropylcarbamoyl-cyclopentylamino)—S-triﬂuoromethyl-

kpyrlmldln-z-ylamlno]-N-methyl-N (I-methyl-plpendm ~4-yl)- -benzamide
 4-[4-((1R,28)-2-carbamoyl- cyclopentyla:mmo) 5-methyl-pyrimidin-2- ylammo]-N-(l-

methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-nitro-pyrimidin-2-ylamino]-N-(1-

- methyl-piperidin-4 -yl)-benzarmde

4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5- ﬂuoro-pmmldm-z-ylammo]-N (1-

- methyl-piperidin-4-yl)-benzamide,

4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5 —chloro-pyrimidin—Z—ylamino};N—(1 -
methyl-piperidin-4-yl)-benzamide,

4-[4-((1 R,?.S)—Z-carbamoyl—cyclopehtylarﬂino)-S-isopropyl-pyrimidin&-ylamino]-N~
(1-methyl-piperidin-4-yl)-benzamide, ‘ '

4-[5-bromo-4-((1 R,2S)—2-carbamoyI—cycIopentylénﬁno)—pyrimidin—Z-yIarrﬁno]-N-( 1-
methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-iodo-pyrimidin-2-ylamino|-N-(1-
methyl-piperidin-4-yl)-benzamide, '
N-methyl-N-(1 -methyl-pipeﬁdin-4-yl)-4— {4—[( 1R,28)-2-(pyrrolidine-1-carbonyl)-
cyclopentylamino]—S—triﬂuorpmeth}l-pyﬁmidin—}ylamjno} -benzamide,
4-[4-((1R,25)-2-cyclopentylcarb ambyl-cyclopentylamiho)—S—tﬁﬂuoromethyl-
pydmidin—Z-ylamino]-meethyi-N-(l-methyl-piperidin—4-yl)-benzamide, ~
4-{4-[(1R,28)-2~(1,1-dioxo-tetrahydro-1 ?L6-thi0phen—3 ~ylcarbamoyl)-
cyclopentylamino]-5-trifluoromethyl-pyrimidin-2-ylamino }-N-methyl-N-(1-methyl-
piperidin-4-yl}-benzamide, |
N-methyl-N-(1-methyl-piperidin-4-yl1}-4- {4-[(1 R,28)—2-(2,2;2—triﬂuoro—
ethylcarbamoyl)-cyclopentylamino]-5-trifluoromethyl-pyrimidin-2-ylamino } -
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benzamide, ) ,
N-methyl-4-{4-[(1 R,2S)—2—(3-methyl-butylcarbafnoyl)-cyclopentylamin’o] -5-
trifluorom ethyl—pyﬁmidin—Z—ylamino }-N-(1-methyl-piperidin-4-yl)-benzamide,
4-{4-[(1R,28)-2-(3-dimethylamino-propylcarbamoyl)-cyclopentylamino]-5-
trifluoromethyl-pyrimidin-2-ylamino } -N-methyl-N-(1-methyl-piperidin-4-yl)-
benzamide, : 7
4-{4-[(1R,28)-2-(azetidine-1-carbonyl)-cyclopentylamino]-5-trifluoromethyl-
pyrimidin-2-ylamino }-N-methyl-N-(1-methyl ~pipeljiF1_in—4—y1)-benzamide, '
N-methyl-4- {4-[(1R,2S)-2-(4-methyl-piperidine-1 -carbonyl)—cyc]E;'péﬂtyl-éminO] -5-
trifluoromethyl-pyrimidin-2-ylamino } -N-(1-methyl-piperidin-4-y1)-b enzarrﬁde,
4-[4-((1R,3 S)—3-carba1ﬁ0y1—cyclopentylamin0)~5—triﬂuoromethyl-pyﬁmidin-Z-
ylamino}-N-methyl-N-(1 -metlrlyl—pipeﬁdiﬁ—4~yi)-b enzaride, ‘
4-[4-((15,3R)-3 -ca.rbamoyl-cYclopentylafnino)-5 -triﬂﬁoromethyl—pyﬁmidin—Z—
ylamino] -N—mefhyl—N—(l -methyl-piperidin-4-yl)-benzamide,
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-cyano-pyrimidin-2-ylamino]-N-(1-
methyl-piperidin-4-yl)-benzamide | |
4-[4-((1R,28)-2-carbamoyl-cyclopentylamino)-5-phenylethynyl-pyrimidin-2-ylamino]-
N-(1-methyl-piperidin-4-yl)-benzamide and | |
4-[4-((1 R,2S)—2~carf)amo_y1~cyclopentyiamino)—5—cyclopropyl—pyrimidin-z-yl amino]-N-

(1-methyl-piperidin-4-yl)-benzamide are not included.

In one aspect the invention relates to compounds of general formula (1), wherein X

" denotes.N.

In another aspect the invention relates to éompounds 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 Cj4haloalkyl.
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In another aspect the invention relates to compounds of general formula (1), wherein R?

denotes -CF;.

In another aspect the invention relates to compounds of general formula (1), wherein R*
denotes Cy¢cycloalkyl.
In another aspect the invention relates to compounds of general formula (1), wherein R

denotes cyclopentyl.

In another aspect the invention relates to compounds of general formula (1), or the

pha'rrna'cgutical'ly effective salts thereof, for use as pharmaceutical compositions.

-In another aspect the invention relates to compounds of general formula (1), or the

| pharmaceutically effective salts fhereof, for preparing a pharmaceutical composition with

an antiproliferative activity.

In another aspect the invention relates to a pharmaceutical preparation, containing as active

- substance one or more compounds of general formula (1), or the pharmaceutically

effective salts thereof, optionally in combination with conventional excipients and/or

carriers.

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 autoimmiine diseases.

In another aspect the invention relates to a pharmaceutical preparation comprising a
compound of genéral formula (1), optionally in the form of the tau‘-[omers, 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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Definitions

As used herein the following definitions apply, unless stated otherwise.

By alkyl substituents are meant in each case saturated, unsaturated, straight-chain or
branched aliphatic hydrocarbon groups (alkyl group) and thls inchudes both saturated alkyl
groups and unsaturated alkenyl and alkynyl groups. Alkenyl substituents are in each case
straight-chain or branched, unsaturated alkyl groups, which have at least one double bond.
By alkynyl substituents are meant in each case straight-chain or branched, unsaturated

alkyl groups, which have at least one triple bond.

Hetero alkyl represents unbranched or branched aliphatic hydrocarbon chains which
contain 1 to 3 heteroat_oms,' while each of the available carbon and heteroatoﬁs in the
heteroalkyl chain may optionally each be substituted independently and the heteroatoms
independently of one another are selected from among O, N, P, PO, PO,, S, SO and SO,
(e.g. dimethylaminomethyl, dimethylaminoethyl, dimethylamingpropyl,
diethylaminomethyl, diethylaminoethyl, diethylaminopropyl, 2-diisopropylaminoethyl, bis-
2-methoxyethylamino, [2~(dimethylamino-ethy1)—ethyl-ainino]-methyl, 3-[2-
(difhethylamin‘o-ethyl)~ethyI-amin0]-propyl, hydro_xymethyl, 2-hydroxyethyl, 3-

“hydroxypropyl, methoxy, ethoxy, propoxy, methoxymethyl, 2-methoxyethyl).

Haloalkyl refers to alkyl groups wherein one or more hydrogen atoms. are replaced by
halogen,dtoms. “I.-Ialo-alkyl includes both saturated alkyl groups and unsaturated alkenyl
and alkynyl groups, such as for example -CF3, -CHF3, -CH,F, -CF,CF,,-CHFCF;,
-CH,CF3, -CF,CHs, -CHFCH;, -CF;CFZCF3; -CF,CH,CH;, -CF=CF,, -CCI=CHj,
-CBr=CHj, -CI=CH,, -C=C-CF;, -CHFCH,CH; and QCHFCH;CF;,.

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,

rcyclobutyl, cyélobutenyl, cyclopentyl, cyclopentenyl, cyclohexyi, cyclohexenyl,
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cycloheptanyl, cycloheptenyl, nofbom‘yl, norbornenyl, indanyl, adamantyl,
bicyclo[2.2.3]oct'anyl, spiroheptanyl and spirof4.2]heptanyl.

Cycloalkylalkyl includes a 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 cycloalkyl

group as hefeinbcfore defined.

Aryl relates to monocyclic or bicyclic rings with 6 — 12 carbon atoms such as for example

phenyl and naphthyl.

Arylalkyl includes a non-cyclic alkyl as hereinbefore defined wherein a hydfogen atom
bound to a carbon atom, usually to a terminal C atom, is replaced by an aryl group as

hereinbefore defined.

By heteroaryl are meant mono- or polycyclic rings which contain, instead of one or more
carbon atoms, one or more heteroatoms, which may be identical or different, such as e.s.

nitrogen, sulphur or oxygen atoms. Examples include furyl, thienyl, pyrrolyl, oxazolyl,

ﬁ thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,

thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl and triazinyl. Examples of bicyclic

_'heteroar'yl groups are indolyl, isoindolyl, benzofuranyl, benzothienyl, benzoxazolyl,

benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquinolinyl, .
quinolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, quinazelinyl and benzotriazinyl,
indolizinyl, oxazolopyridinyl, imidazopyridinyl, naphthyridiny!, indolinyl, isochromanyl,
ch:oma.ﬁyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridinyl,
benzotetrahydrofuranyl, benzotetrahydrothienyi, purinyl, benzodioxolyl, triazinyl,
phenokazinyl, phenothiazinyl, pi:eridinyl, benzothiazolyl, mmidazopyridinyl,
i.midazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dﬂlydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, coumarinyl, isocoumarinyl,
chromonyl, chromanonyl, pyridinyl-N-oxide tetrahydroquinolinyl, dihydroquinolinyl,

dihydrdquinoiinon'yl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,
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isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl-N-oxide, pyrimidinyl-N-oxide,
pyﬁdazinykN—oxide,’pyrazinyl-N—oxide, quinolinyI—N—oxi_'de; in‘dolyl-N~oxide, indolinyl-N-
oxide, isoQuinoiyl-N-oxide, quinazolihyI-N-oxide, quinoxalinyl-N-oxide, phthalazinyl-N-
oxide, imidazolyl-N-oxide, isoxazolyl-N-oxide, oxazolyl-N-oxide, thiazolyl-N-oxide,
indolizinyl-N-oxide, indazolyl-N-oxide, benzothiazolyl-N-oxide, benzimidazolyl-N-oxide,
pyrrolyl-N-oxide, oxadiazolyl-N-oxide, thiadiazolyl—N—oxide, triazolyl-N-oxide, tetrazolyl-
N-oxide, benzothiopyranyl-S-oxide and benzothiopyranyl-S$,S-dioxide.

Heteroarylalkyl encompassés anon-cyclic alkyl as hereinbefore defined wherein a
hydrogen atom bound to a carbon atom, usually to a terminal C atom, is replaced by a

heteroaryl grdup as hereinbefore defined.

Heteroéycloalkyl relates to saturated or unsaturated, non-aromatic mono-, polycyclic or
bridged polycyclic rings or spiro compounds comprising 3 = 12 carbon atoms, which carry
heteroatoms, such as nitrogen, "oxygen or sulphur, instead of one or more carbon atoms.
Examples of such heterocyclyl groups are tetrahydrofuranyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, ind@linyl,
isoindolinyl, morpholinyl, thiomorpholinyl, homomOr_pholiﬁyl, homopiperidinyl,
homopiperazinyl, homothiomoi‘pholinyl, thiomorpholinyl-S-oxide, thiomorpholinyl-S, S- -,

~ dioxide, tetrahydropyranyl, tetrahydrothienyl, homothiomorpholinyl-S,S-dioxide,

oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl, dihydropyridinyl,'
dihydropyrimiudinyl, dihydrofuryl, dihydropyranyl, tetrahydrothjenyl-S-oxide, '
tetfahydro_ﬂﬁenyl—S,S-dioxide, homothjc_)morpholinyl-S—oxidé, 2-0xa-5-

azabicyclo[2.2.1]heptane, 8-0xa-3-aza-bicyclo[3.2.1Joctane,

3,8-diaza-bicyclo[3.2.1]octane, 2,5‘-di_aza-bicyclb [2.2.1]heptane,

3,8-diaza-bicyclo[3.2.1]octane, 3,9—diaza—bicyclo{4.2.l]ﬁbnane and 2,6—diaza—
bicyclo[3.2.2Jnonane, ' '

Heterocycloalkylalkyl relates to thenon-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 hereinbefore defined.
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By the word "substituted" is meant that a hydrogen atom which is bound directly to the

atom in question is replaced by a different atom or a different atomic group. Bivalent
substituents such as =0, =8, =NR, =NOR, =NNRR, =NN(R)C(O)NRR, =N, and others

demand substitution by two hydrogen atoms which are bound directly to the atom in

question. Accordingly, bivalent substituents of this kind may not be substituents in

aromatic systems.

- Listof abbreviatioﬁs
|eq equivalent(s) IR xinfra—réd spectroscopy
| Ac acetyl cat., cat 'catalsrst, catalytic
Bn Benzyl conc. concent'ratedr
Boc t-butylox ycarbonyl | bp., b.p. | boiling point |
‘Bu butyl LC | liquid éhromatography
| resp. -respectively LDA lithium diisépropylamide
cHex cyclohexane min minute(s)
‘DC | thig layer chroma_tdgraphy Me metﬁyl
DCC dicycléhexylcarbodiimide MeCN acetonitrile
DCM dichloromethane MS mass spectrometry
| DMAP N,N-dimethylaminopyridine NMP | N-methylpyrrolidone
DMF N N-dimethylformamide NMR nuclear magnefic resonance
DMA N, N-dimethylacetamide Ph phenyl
DMSO dimethylsulphoxide Pr propyl
EE | ethyl acetate | rac racemic -
ESI electron spray ionization Re(Rf) - | retention factor
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Et ethyl RP reversed phase
EtOL ethanol RT ambient temperature or

‘ retention time (HPLC)
h hour(s) tert tertiary
hex hexyl THF tetrahydrofuran

. - Lo O-(benzotriazol-1-yl)-
HPLC Eﬁrggiorr;la;me liquid TBTU N.N,N" N"tetramethyl-
graphy uronium tetrafluoroborate

Hiinig base | N-ethyl-diisopropylamine uv ultraviolet
i iso

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

Unless stated to the contrary, all the reactions are carried out in commercially obtainable
apparatus using methods conventional in chemical laboratories. The solvents used are
purchased in pro analysi quality and used without further purification. All the reagents are

used directly in the synthesis without further purification.

Air- and/or moisture-sensitive starting materials are preferably stored under protective gas

and corresponding reactions and manipulations with them are carried out under protective

gas (nifrogen or argon).

Chromatography |

For the preparative medium pressure chromato graphy (MPLC, normal phase) silica gel
obtained from Millipore (Granula Silica Si-60A 35-70 um) 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

C18, 5 pm, 19*100 mm), are used, the analytical HPLC (reaction monitoring) is carried
out with columns made by Agilent (Zorbax SB-C8, 5 pm, 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

pm 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
pm, 2.1*%30 mm, Messs. 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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This apparatus is operated with a flow of 1.1 mL/min. For a separation process a gradient
is run through within 3.1 min (gradient at 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 preparéd using the methods of synthesis
described hereinafier, the substituents of the general formulae baving the meanings
mentioned hereinbefore. These methods are intended as an illustration of the invention
without restricting it to fh'eir content and restricting the scope of the compounds claimed to

these Examples.

Synthesis scheme A

, K O OH .
R H R\N/R
I/k’/ Base - I SN Base H\r N % H

e ———————

N\]’/’N N TBTU, DMF

c| /@—cm)oan HN H Hiinig-Base

H:N C(O)OBn C(O)OBn
A1 -3

7

2

=
Hiinig-Base Y

HN HN
\©—C(0)03n COOH \©~C(O)NR9R”
A4 A5



WO 2007/132010 ' PCT/EP2007/054723

Synthesis scheme B

. p2 2 .
K R R’ R R

ﬁ/CI H, /Pd IH\KC' 5001, I)\'\\’/Cl H
R i
N 2N \f Hiinig-Base
HN HN HN
O—C(O}oan \©—coon cocl
A-2 B-1

o B 0, oH R -..
&l % OH n R\N/R
g e o
' \f

NYN Base N\f TBTY, DME

HN HN Himig-Base
9y
| }—C(O)NR‘*’R" : OC(O)NR“R C(O)NR R
B-3 B-4

Synthesis scheme C _ _
RZ R2 . RZ .
o HoN FG4 H : ,FG1 1 /—C(O)OR H e,
DA NG )
NN . N\rN ™ N Y N
cl Cl R=HorBn HN ~
C-1
A-1 —=—C(0)OR
c-2 \O (0}

H
: N FG
1. Hg, PA/C (for R=Bn) N !
- > N N

2. TBTU, HinigBase Y
R o AN | S
- C(O)NR9R?
N cs [_J<o

e
Synthesis scheme D

FG, R R? :
N No N > Nt =N %
Y he Y

HN HNO_ HN.
R C(ONRTR’ _ @C(O)NRQRa
B \©—C(O)NR R 51
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Optionally after the synthesis of the diaminopyrimidine it is also possible to transform one
or more functional groups (FG; or FGy). This is described in the Examples, where

relevant.

5  Synthesis scheme E

H,N
o
O 0 \QOH N AcOH. B
(\( 1.) NaOMe/MeOH (\( ¥ Ny ~NH Bl
N g -

NH y Mel Na. NH .
\'r ’ \|/ Diglyme HN
S ~S E- E-2

r . Br

COH
Br
o]
K?\( © 1. POCI, A’ “ %\I/
' | Hinig Base Na N
N\ NH 2 H,© Na. N Y ‘
Taso0, SOCl, HN RA_ _R HN\©\
. E-6

H
. G,
E-5 ~coci C{OINRR

B

r .,  GOOH 7
/lN\é SN
NN H

‘\\r

HN TBTU, DMF _
\©\ Hiinig-Base _
E-7 "C{ONR'R® : C(O)NR°R?

A-1a) 2.4-dichloro-5-trifluoromethyl-pyrimidine

Cl

10 48 g (267 mmol) 5-trifluoromethyluracil are suspended in 210 mL phosphorus oxychloride
(POC13) 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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30°C. After the addition has ended the mixture is stirred for another 5 - 10 min in the
wafer bath and heated for 5 - 6 h at 80 - 90°C while moisture is excluded. The mixture
obtained is stirred into approx. 1200 g sulphuric acid-containing ice water and the aqueous
phase 1s immediately extracted 3 ﬁmes with in each case 500 mL ether or fert-butyl-
methyl-ether. The combined ethereal extracts are washed twice with 300 mL sulphuric
acid-containing ice water (approx. 0.1 M) and with cold saline solution and dried. The
desiccant is filtered off and the solvent is eliminated in vacuo. The residue is distilled in
vacuo (10 mbar) through a short column (head temperature: 65 - 70°C), to obtain 35.3 g of
a liquid which is poured off under protective gas and stored.

DC: Re=0.83 (cHex:EE = 3:1)

© benzyl 4-aminobenzoate

H,N
OBn

0
15.01 g (89.9 mmol) 4-nitrobenzoic acid are suspended in 500 mL MeCN and then
combined with 15.03 g (108.7 mmol, 1.2 eq) potassium carbonate. 15.4 g (90.4 mmol, 1.01
eq) benzylbromide are added dropwise with sﬁn*ing and the reaction mixture is heated for
5 h with stirring at 60°C. 1t is combined with 750 mL distilled water, extracted 4 times
with 250 mL of EE and after the organic phases have been combined dried 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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OBn

o
10 g (44 mmol) benzyl 4-aminobenzoate are dissolved in 200 mL. DMA, 8 mL Hiinig base
(0.97 eq) arc added and 10.4 g (48.21 mmol) 2,4-dichloro-5-trifluoromethylpyrimidine,
dissolved in 50 mL DMA, are added dropwise at RT to this solution. The reaction mixture
is stirreq at 60°C overnight, then combined with 300 mL DCM and extracted with water (3

times 300 mL). The organic phase is dried and the solvent is eliminated in vacuo. The

crude product is combined with 100 mL MeOH, digested and left to stand for 2 h. Then it

is stirred for 10 min, the precipitate is filtered off and washed with MeOH. Finally the
crude product is again suépended 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.

Rr=0.71 (silica gel, cHex:EE 1:2) -

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

y-cyclopentylamino)-5-trifluoromethyl-

O
CF, OH
H
| =
NYN
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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Hiinig base are added and the mixture is stirred for 4 h at 70°C. The reaction mixture is
stirred into 275 mL water, filtered to remove the insoluble matter, the filtrate is adjusted to

pH 2 with saturated, aqueous KHSOy; solution, stirred for 5 min and the precipitate formed

is suction filtered. The crude product is washed with water, dried in vacuo and 2.37 g A-

7 3a are obtained.

MS-EST"; 501 (M+H)"

The synthesis with (1R,28)-2-amino-1-cyclopentanecarboxylic acid or (1R*,25%)-(%)-2-
amino-1-cyclopentanecarboxylic acid is carried out analogously. The corresponding
products are designated A-2b (chiral, enantiomer to A-2a) and A-2¢ (racemic).
Preparation of (1S.2R)-2-aminocyclopentanecarboxylic acid hydrochloride

phlorosulfonyl— O H O Q
isocyanate HN Kinet. Resolution HCl(ag) H2N OH
e - —
Lipase HCI
Candida antarctica

chiral

racemic
The synthesis is carried out according to Forro, E. And Fueloep, F. (2003) Lipase--
Catalyzed Enantioselective Ring Opening of Unactivated Alicyclic-Fused pB-Lactams in an
Organic Solvent. Org. Lett. 5, 1209-1212.

A-4a) benzyl 4-]4-((1R.28)-2-isopropylcarbamovi-cyclopentvlamino)-5-trifluoromethyl-

pyrimidin-2-ylaminol-benzoate

O
CF, NH
H
| =
NYN
HN
OBn
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2.59 g (4.9 mmol) A-32a,2.21 g (6.9 mmol, 1.4 eq) TBTU and 4.21 mL (24.6 mmol, 5 eq)
Hinig base are dissolved in 75 mL DMF and stirred for 20 min at RT. Then 0.63 mL (7.38
mmol, 1.5 eq) isopropylamine are added and the mixture is stirred overnight at RT. Itis
suction filtered through basic aluminium oxide, washed with DMF and the mother liquor is
stirred into 400 mL water, stirred for another 30 min and the precipitate is suction filtered.
The crude product is washed with water and dried in vacuo. For purification it is stirred
with 50 mL MeCN for 30 min at 5°C, suction filtered, washed with some cold MeCN and
the residue is dried in vacuo. 2.13 g A-4a are obtained.

R¢=0.53 (silica gel, cHx:EE 1:1)

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

The compounds A-4d and A-de 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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A-5a) 4-[4-((1R.28)-2-isopropylcarbamoyl-cyclopentylaming)-5-irifluoromethyl-

pyrimidin-2-vlamino]-benzoic acid

2.13 g (3.9 mmol) A-4a are dissolved in 150 mL THF and 250 mg patladium hydroxide/C-

5 catalyst (20 wt.% Pd on charcoal) are added. The mixture is hydrogenated for 16 h at an
Hs preé.sure 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 eifaporated 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 obtained.

10 Re=0.46 {silica gel, CH,Cl,:MeOH:AcOH 5:1:0.1)
 MS-ESI*: 452 (M+H)" o

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

analogously.

s ~ A5b A-5¢
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I
N

=N
N

H
Ow

o
250 mg (2.8 mmol, 1 eq) B-1a are dissolved in 1 mL DMA and 0.74 mL (4.3 mmol,
5.5 eq) Hiinig base are added. Then 461 mg (2.4 mmol, 3 eq) cis-2-aminocyclobutane-
carboxylic acid amide are added and the reaction mixture is heated to 70°C. After 1 h the

reaction is complete. The reaction mixture is combined with RP gel, the volatile

constituents are eliminated in vacuo and the product is purified by column chromatography

through an RP phase and isolated (water/MeCN 78/22 (+0.2% HCOOH) to water/MeCN
58/42 in 12 min). Corresponding product fractions are combined, freed from the solvent

by freeze-drying and 50 mg A-5d are obtained.

methyl-(1,2.2.6.6-pentamethyl-piperidin-4-yl)-amine (educt synthesis Example 1)

HN

2 g (11.8 mmol, 1 eq) 1,2,2,6,6-pentamethyl-4-piperidone are dissolved in 10 mL THF,
3.99 g (59.1 mmol, 5 eq) ﬁlethjlamine 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
rﬁmol, 1 eq) sodium trisacetoxyborohydride are added and the reaction mixture is stirred
for 16 ki 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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by purification by column chromatography (normal phase, silica gel,
DCM/MeOH/NH;(aq) 7/3/0.3).
R¢=0.47 (silica gel, CHoClo,/MeOH/NH; 6/4/0.4)

(1-ethvl-piperidin-4-yl)-methyl-amine (educt synthesis Example 5)

o e

O._ .0 O _~0 H
Y hi N~
HN EtBr HN 1. Mel, DMF, NaH C
— e - N
1@ A

H DMA, K,CO; j 2. ggl 8 Dioxane, j
212

10 g of 4-(Boc-amino)piperidine, 4 mL of ethylbromide and 10 g of potassium carbonate
are stirred in 75 mL of DMA for 2 h at 120°C. The reaction mixture is stirred into 500 mL -
water, extracted 3 times with 150 mL EE, the organic phase is dried on MgSQO,, evaporated
down and the residue is dissolved in 300 mL diethyl ether. It is combined with 20 mL of 4
M hydrochloric acid in 1,4-dioxane while cooling with ice, stirred for another 15 min at
0°C and the precipitate is suction filtered, washed with diethyl ether and dried in vacuo.
11.5 g tert-butyl (1-ethyl-piperidin-4-yl)-carbamate hydrochloride are obtained, which is
used without any further purification. '

1 £ (3.8 mmol, 1 eq) tert-butyl (1-ethyl-piperidin-4-yl)-carbamate hydrochloride is
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 NaHCO; solution and extracted 3 times with 50
mL EE. The organic phase is dried on MgSQy, 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
mL DCM, 928 uL hydro.chloﬁc 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 is added and the mixture is stirred for 1 h at RT. Itis evaporated down

in vacuo and the crude (1-ethyl-piperidin-4-yl)-methyl-amine is used without further

'puriﬁcation for the amide coupling,
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tert-butyl 4-isopropylamino-piperidin-1-carboxylate

(educt synthesis of Example 6)

0, Isopropytamine D\i/
——————————-—

| UYO ~ NaBH(OAc); U\[YO

OZ/ OZ/
500 mg (2.51 mmol, 1 eq) 1-Boc-4-piperidinone are placed in 7 mL of 1,2-dichloroethane,
214 pL (2.51 mmol, 1 eq) isopropylamine are added and the mixture is stirred for 20 min
at RT. After the addition of 145 pL (2.51 mmol, 1 eq) glacial acetic acid, 745 mg
(3.5 mmol, 1.4 eq) sodium trisacetoxyborohydride are added batchwise and the mixture is
stirred overnight at RT. The reaction mixture is combined with 25 mL saturated, aqueous
NaHCO; solution, then after the development of gas has ended it is extracted 3 times with
20 mL DCM, the combined organic phases are dried on MgSOy, the solvent is eliminated

in vacuo and 527 mg of the amine preduct is obtained, which is used without any further

purification.

(+)-Cis-2-aminocyclobutanecarboxvylic acid amide

Ph 0 Q
N0 “ , HLN
7r OH 1.CDI/NH, (aq) 2 NH,
© 2. HBr (ACOH)

5 2 (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 aqueous ammonia

solution (1.4 mol, 70 eq, 28-30%) are added. 30 min after the addition the reaction mixture
1s poured onto 500 mL water and extracted 3 times with 150 mL EE. After combining the
organic phases, drying on MgSO4 and eliminating all the volatile constituents in vacuo
4.05 g of the N-Z-cis-2-aminocyclobutanecarboxylic acid amide is‘ obtained.

MS-ESTI": 249 (M-+H)"
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In order to eliminate the protective group 2 g (8.06 mmol, 1 eq) of the product are
suspended at 0°C in a solution of 100 ml. hydrogen bromide in giacial 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. The precipitate is washed
with THF and 1.27 g cis-2-aminocyclobutanecarboxylic acid amide are obtained as the
hydrobromide. -

MS-EST": 115 (M+H)"

(i)‘-Cis-2—aminocvclobutanecarboxvlic acid isopropyvlamide

0 H | 9 >\
)’ H\ OH 1. Isopropylamine, TBTU HZN\[:%H
O 2. HBr (AcOH)

1 g (4 mmol, 1 eq) cis-2—(benzyloxycarb‘onylamino)—cyclobutanecarboxylic 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 stirring 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 MgSO;4
and eliminating all the volatile constituents in vacuo 1.1 g of N-Z-cis-2-
aminocyclobutanccarboxylic acid isopropylamide is obtained.

R¢=0.57 (silica gel, CH,Cl,MeONH; 9/1/0.1)

MS-ESI': 291 (M+H)t

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

MS-ESI": 157 (M+H)"
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)-benzoic acid

2 g (4.91 mmol) A-2a are dissolved in 88 mL dioxane, 220 mg palladium hydroxide
(1.57 mmol, 0.32 eq) are added and the mixture is stirred for 16 h at 3 bar H; pressure and
RT. The reaction mixture is filtered through Celite®, washed with THF, the filtrate is
freed from the solvent in vacuo and 1.31 g B-1a are obtained, which are used without
further purification.

MS-ESI+: 318 (M+H)"

4-chloro-5-trifluoromethyl-

YN

HN
OTC.

0
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 mere purification.
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B-32a) 4-(4-chloro-5-trifluoromethyl-pyrimidin-2-ylamino)-N-methyl-N-(1 -methyl-

piperidin-4-vl)-benzamide
CF3
N

NYN
HN :
jou
N
SN

1.36 g (4.05 mmol) B-2a are dissolved in 10 mL THF and combined with 1.04 mL (6.1
mmol, 1.5 eq) Hinig base. After the addition of 589 uL (4.1 mmol, 1 eq) 1-methyl-4-

(methylainino)-piperidine the solution is stirred for 1 h at RT. The reaction mixture is

poured into approx. 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 MgSOy, filtration
a;ld elinﬁnation of the volatile constituents in vacuo, 1.64 g B-3a are obtained.

R}Z 0.30 (silica gel, CH,Clo/MeOH/NH3 5/ 1/0.1)

MS-ESI+: 428 (M+H)'

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

phenvlamino}-5—_triﬂuoromethvl-pvrimidin—4~vlamino)-cvclopentanecarboxvlic acid

- Ox_OH
3 H
I\

N. =N

. .
. OYIO

rac 0

1 g(2.34 mmo!) B-3a are dissolved in 2.9 mL. DMA and then 1.2 mL
(7.01 mmol, 3 eq) Hiinig base are added. After 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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eliminated in vacuo, the product is purified by column chromato graphy through- an RP
phase and isolated (water/MeCN &5/15 (+0.2% HCOOH) to water/MeCN 72/28 in 10
min). Corresponding product fractions are cqmbined, freed from the solvent by freeze-
drying and 578 mg B-4c¢ are obtained.

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

B-4a is prepared analogously using EtOH as solvent and (1S,2R)-2-

aminocyclopentanecarboxylic acid as starting material,

B-4a) (18.2R)-2-{2-{4-[methvl-(1 -methvl-niperidin—4-vl)»carbamo?1]-phenviamino} -5-

trifluoromethyl-pyrimidin-4-ylamino)-cyvclopentanecarboxylic acid

O OH
H

CF, -

S |
N\I&N
" HN
@W'
N -
SN

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

B-4d) (15.3R)-3+(2-{4-[methyl-(1 -rnethvl-piperidin—ti-vl)-carbamovﬂ-phenvlam_ino}—5-

t'riﬂuoromethvl—pvrimidin—4-ylamino)~cvclopentanec'arboxvlic acid

CF 0

N._=

g
) |
Ty

200 mg (0.46 mmol, 1 eq) B-3a are dissolved in 750 pL DMA and 160 pL (0.92 mmol,
2 eq) Hiinig base are added. Then 72 mg (0.56 mmol, 1.2 eq) (1S8,3R)-3-
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aminocyclopentanecarboxylic acid are added and the reaction mixture is heated to 120°C
with stirring for 40 min. The réaction 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 water/MeCN 85/15 (+0.2% HCOOH) to
water/MeCN 76/24 in 20 min). Corresponding product fractions are combined, freed from
the solvent by freeze-drying and 150 mg of B-4d are obtained.

The enantiomeric compound B-4e may be prepared analogously using (1R,35)-3-

aminocyclopentanecarboxylic acid.

H\r Ol

©w @

3- ammo—blcvcloIZ 2]0ctane-2 carboxylic ac1d

O
Br,, KOH COOH
@ v ﬂ\ NH 1. Benzene, Reﬂux: NH ra NH,
2. H,, Pd/C, Ethylacetate
o , O
9.7 £ (99.9 mmol, 1 eq) maleimide are suspended in 100 mL benzene and then 8 g (99.9

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 gofthe
cycloaddition product are obtained. |

MS-EST": 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,



10

15

20

29

W0 2007/132010 7 PCT/EP2007/054723

the catalyst is filtered off and the volatile constituents are eliminated in vacuo. 12.1 g
product are obtained, which is reacted Withoﬁt further purification.

At 0°C 3.7 mL (72.2 mmol, 1 eq) b_romine are added dropwise to a solution 0of 36.6 g
(652.2 mmol, 9 eq) potassium hydroxide in water. 13 g (72.7 mmol, 1 eq) of the
hydrogenation product are added to the solution while continuing to cool to 0°C. After
warming up to RT the mixture is heated to 60°C for 2.5 h. The reaction mixture is cooled
to RT, acidified with aqueous hydrochloric acid and all the volatile constituents are -7
eliminated in vacuo. The residue is tritura_ted with cold water, the precipitate is filtered off,

the filtrate is evaporated to dryness, decocted with hot 1-butanol, filtered again to remove

~ the insoluble matter and washed with hot 1-butanol. The filtrate is evaporated down in

vacuo and recrystallisation from EtOH yields 2.4 g of the title compound.
MS-ESI': 170 (M+H)"

B-4f is prepared analogously to B-4a with EtOH as solvent by reacting 3-amino-

~ bicyelo[2,2,2]Joctane-2-carboxylic acid with B-3a.

MS-ESI': 561 (M+H)"
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B-49) 3-(2- {4-Imethv]-(1-methyl-piperidin-4-yl)-carbamoyl]-phenylaming }-5-

-cyclobutanecarboxvlic acid

triﬂuorometh 1-

B-4g is prepared analogously to B-4a with EtOH as solvent by reacting cis-3-amino-

cyclobutanecarboxylic acid with B-3a.

B-4h) (£)-(1S* 2R*)-2-(2-{ 4—[mefhv1—( 1 -methvlupiperidin—4-v1)-carbam0vﬂ— |

phenvlaminoi-5 -triﬂuoromethyl-nvrimidin-4~v1amino)-cvclohexanecarboxylic acid

O OH -

35 H
i

N._.=N

I .
o

B-4h is prepared analogously to B-4a with 1-butanol as solvent by reacting (£)-cis-2- -

amino-cyclohexanecarboxylic acid with B-3a.
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0 OH

N. .zN

\I/

HN
QYI
N
N O \O\I\

B-4i is prepared analogously to B-4a with 1-butanol as solvent by reacting (1)-cis-2-

amino-cyclohex-3-enecarboxylic acid (Messrs. BioBlocks) with B-3a.

!

cis-{(+)-2-amino-cyclopentanecarboxvlic acid-isopropylamide

O NH

H,N

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

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

_ DCM/MeOH/NH3 9/1/0.1). 63 mg of the title compound are obtained.

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

The chiral compound (18,2R)-2-aminocyclopentane-~carboxylic acid isopropylamide is
prepared analogously to this procedure using (1S,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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General method for synthesising compounds of type C-1

A correspondingly R*-substituted 2,4-dichloropyrimidine A-1 (commercially obtainable or
prepared by chlorination of the coi-responding uracil as described for A-1a by way of
eﬁample) is dissolved in THF (dioxane, DMA, NMP, acetone or DCM) (approx. 2 - 5
mlL/mmol), 1 — 1.6 eq Hiinig base (triethylamine, potassium carbonate or another suitable
base) and thé reaction mixture is maintained at a controlled temperature (-78°C for very
reactive pyrimidines, R'T or elevated temperature for pyrimidines with a tendency to be
less reactive). Then approx. .75 — 1 eq of the amine, dissolved inAthe corresponding
solvent (see above), are added and the reaction mixture is stirred or thawed or heated for a
specific time at the corresponding temperature, dependiﬂg on the reactivity of the
pyrimidine used. After the reaction has ended (reaction monitored by HPLC or DC) the
reaction mixtire 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.

-cyclopentane-

NYN

Cl ‘
2 £(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-(1)-2-aminocyclopentanecarboxylic acid-isopropylamide,
dissolved in 60 mL THEF, is slowly added dropwise at —78°C. The reaction mixture s
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 regi_oisbmeric products are

separated by column chromatography, the desired regioisomer being the first product
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eluted (silica gel, cHex/EE from 85/15 to 80/20 within 30 min). 590 mg C-1¢ and 690 mg

‘of the regioisomeric product C-1¢” are isolated.

Rf (C-1¢) = 0.21 (silica gel, cHex/EE 3/1), [Rf (C-1¢”) = 0.10]
MS-ESH+: 351 (M+H)" '
UViax = 246 nm

" C-1a (IS.2R)-2-( 2-chloro-5-triﬂuoromethvl-pvrimidin~4-vlamino)~cvclope_ntanecarboxylic

acid-isopropylamide

N._ =

Cl _ _
The chiral compound C-1a is prepared from (18,2R)-2-aminocyclopentanecarboxylic acid

isopropylamide analogously.

C-1d (18.2R)-2-(2-chloro-5-methyl-pyrimidi ino)-cyclopentanecarboxylic acid

isopropvlamide

O ~NH
‘ H
I =
NYN
Cl
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) (18, 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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water/MeCN (+0.2% HCOOH in each case) from 82/18 to 60/40 in 15 min).
Corresponding product fractions are combined, freed from the solvent by freeze-drying and
956 mg of C-1d are obtained.

Rt = 0.15 (silica gel, cHex:EE 1:1)

MS-ESI+: 297/299 (M+H)"

-cyclopentanecarboxylic acid-

isopropy{lamide

o 1

Br NH
H
(l*(
e
Cl | . -
C-Te is synthesised analogously to the preparation of C-1d using 1-butanol (0.7 M) as -

solvent at 70°C and stirring for 2 h. It is isolated by evaporation in vacuo and washing the

- precipitate with MeOH.

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

-cyelopentanecarboxvylic acid

isopropylamide

cl NH
x

|
Y/N

N
Ci

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.
R¢ = 0.63 (silica gel, EE)
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C-2a 4-[4-((1R,28)-2-isopropylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-

imidin-2-vlaminol-2-ethoxy-benzoic acid

0
CF, NH
H
|I&
N\fN
HN
OH
\/O )

120 mg (0.34 mmol, 1 eq) C-1a are suspended with 102 mg (0.56 mmol, 1.7 eq) 2-ethoxy-
5 4-aminobenzoic acid in 500 pI. DMA (anhydrous), combined with 221 pL 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 aﬁd the
precipitate is filtered off. After drying in vacuo 143 mg C-2a arc obtained and used
without further purification.
10 |
The reaction is carried out analogously with other 2-alkoxy-substituted benzoic acids
{synthesis of the staﬂiﬁg compounds for the prepération of Examples 131, 133 and 134), 2-

‘Chloro-4-amino-benzoic acid is used for the preparation of Example 135.
15 2-ethoxy-4-amino-benzoic acid
ON H N
' 1. SOC),; MeOH 1. Hz Ra-Ni _
COM 5 EtBr, K,CO, DMF COMe 5. LiOH, MeOH, H,0 COOH
OH ~°
4.05 g (21.7 mmol, 1 eq) 2—hydroxy—4-mtr0—ben201c 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
- isrefluxed for 2 h at 50°C and stirred for another 2 h. After cooling the volatile 7
20 constituents are 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 dissolved in 25 mL DMF, 2.1 g (15.3 mmol, 3 eq) potassium
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carbonate are added and then 1.4 mL (18.8 mmol, 3.7 eq) bromoethane are added
dropwise. The reaction mixture is stirred for 16 h at RT, then poured into 100 mL water
and the pH is adjusted with concentrated aqueous hydrochloric acid to pH 3. It is extracted
twice with 100 mL EE, dried on MgSOy and after the elimination of all the volatile
constituents in vacuo 1.28 g of methyl 2-ethoxy-4-nitro-benzoate are obtained. 1.28 g(5.06
mmol, 1 eq) of the nitro compound are dissolved in 50 mL MeOH, a spatula tip of Raney
nickel is added and the reaction mixture is stirred in the autoclave under a hydrogen
pressure of 4 bar for 16 h. The catalyst is filtered off through Celite® and the filtrate is
freed in vacuo of all the volatile constituents. 0.99 g of the aniline are obtained [MS-ESI+:

351 (M+H)'].

This amount is dissolved in 5 mL MeOH and a solution of 0.35 g (14.6 mmol, 2.9 eq)
lithium hydroxide in 10 mL water is added. Afier 16 h stirring at RT the reaction mixture
is concentrated in vacuo, the residue is taken up in 10 mL water and acidified with aqueous

hydrochloric acid. The precipitate is filtered off, washed with water and dried in vacuo.

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

_ NH
| H
‘ =3
N\fN
HN
OH
O

956 mg (3.2 mmol, 1 eq) C-1d are dissolved in 5.4 mL 1-butanol 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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cold 1-butanol. After drying in vacuo 1,15 g C-2d are obtained and used without further

purification,
MS-ESI+: 398 (M+H)"

o O NH
H
(%/
NYN
HN
OH
(@]

" }
C-2e is synthesised analogously to the preparation of C-2d.

D-1a) (£)-4-[4-((1R*,28*)-2-amino-cyclohexylamino)-5-trifluoromethyl-pyrimidin-2-

ylamino]-N-methyl-N-(1-methyl-piperidin-4-y1)-benzamide
CF NH,

3 H
i X

N. .=N

h
|
\©\g'\’\© . |

500 mg (1.17 mmol, 1 eq) B-3a are dissolved in 5 mL 1-butanol and combined with 760

pL (4.44 mmol, 3.8 eq) of Hinig 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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chloride solution, the organic phase is dried on MgSO,, the solvent is eliminated in vacuo
and 477 mg D-1a are obtained.
MS-ESI+: 506 (M+H)"

0
N

HN )
o
N
L

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

D-1b

(1.02 mmol, 1.2 eq) cis-1,2-diaminocyclopentane dihydrochloride are 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 eliminated in

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

E-1) 2-methylsulphanyl- fH—pm’ midin-4-one

Y

Na. .-NH

A
20 g (153 mmol) 2-thiouracil are suspended in 250 mL MeOH and then 8.7 g (152.9 mmol,
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 eliminéted

in vacuo and 16 g E-1 are obtained.
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-benzoic acid

RO
CO,H

41¢g (28.87 mmol) E-1 are dissolved in 10 mL diglyme (diethyleneglycol dimethylether)
and this solution is combined with 4.79 g (34.6 mmol, 1.2 eq) 4-aminobenzoic acid. The

reaction mixture is refluxed for 16 h. After cooling to RT the precipitate is suctionl filtered,
washed with a little diglyme, then with diethyl ether and dried in vacuo. 5.27 g E-2 are
obtained.

MS-EST": 232 (M-+H)"

E-3) 4-(5-bromo-6-0x0-1.6-dihydro-pyrimidin-2-ylamino)-benzoic acid
Br -

’/,l\fo

Nx NH

COH

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

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+H)"
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E-5} 4-(4-chloro-5-bromo-pyrimidin-2-vylamino)-benzovl chloride and

E-4) 4-(4-chlorg-5-bromo-pvyrimidin-2-vlamino)-benzoic acid

Br Br
e A
Na N Na N
HN HN
\©\"/OH \©\H/C|
O O
E-4 _ E-5

5 g (16.1 mmol) E-3 are suspended in 70 mL p_hosphorus oxychloride and refluxed for 1 h
with stirring. The reaction mixture is added dropwise to 600 mL water/ice with vigorous
stirring, stirred for another 30 min and the crude acid E-4 is filtered off. This is dried in
vacuo and used further without purification. ( _

In order to prepare the acid chloride 2.7 g (8.2 mmol) of the crude acid are dissolved in 20
mL toluene and 715 uL (9.9 mmol, 1.2 eq) thionyl chloride are added. The reaction
mixture is stirred for 1 h at reflux temperature and then evaporated down in vacuo. After

drying in vacuo 2.9 g E-5 is obtained.

E-6) 4-(5-bromo-4-chloro-pyrimidin-2-ylamino)-N-methyl-N-(1-methvl-piperidin-4-vl)-

benzamide

500 mg (1.44 mmol, 1 eq) E-5 are dissolved in 20 mL THF and mixed with 370 pL (2.16
mmol, 1.5 eq) Hiinig base, followed by 209 pL (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 MgSQ, and the solvent is eliminated in vacuo. 418 mg E-6 are obtained.
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R¢=0.64 (silica gel, DCM:MeOH:NH; 5:1:0.1)
MS-EST'": 440/442 (M+H)"

E-7a) (15.2R)-2-(5-bromo-2- {4-[methyl-(1-methyl-piperidin-4-yl)-carbamoyl]-

phenylamino }-pyrimidin-4-vlamino)-cyclopentanecarboxvlic acid

Br ° OH

. %YH

N N

:'\:/ ,
L
ey,

1.91 g (4.35 mmol, 1 eq) E-6 are suspended in 5 mL DMA and mixed with 1.5 mL (8.7
mmol, 2 eq) Hiinig b'ase.‘ 865 mg (5.22 mmol, 1.2 eq) (18, 2R)-2-aminocyclopentane-
carboxylic acid are added to the solution and the reaction mixture is stirred for 120 min at
120°C (CEM microwave, 100 W). The rf\:action mixture i$ evaporated down, stirred in
approx. 200 mL water and extracted 3 times with 100 mL EE. The combined organic
p:hases are dried on MgSQOy4 and évaporated down in vacuo. Then RP gel is added, the
volatile constituents are eliminated in vacuo, the product is purified by column
chromatography through an RP phase and isolated (water/MeCN (+0.2% HCOOH in each
case) from 92/8 to 79/21 in 20 min). Corresponding produict fractions arc combined and
freed from the solvent by freeze-drying. 1.26 g E-7a are obtained.

MS-ESI': 531/533 (M+H)" '
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E-7b) (£}-(15*,2R*)-2-(5-bromo-2- {4-[methyl-(1-methyl-piperidin-4-yl)}-carbamovl]-

phenylamino } -pvrimidin-4-ylamino}-cyclopentanecarboxvlic acid

Br Oy -OH

I

NYN
HN.
I
N
@R

E-7b is prepared analogously to E-7a-using racemic cis-2-amino-cyclopentanecarboxylic

acid.

Example 1 7
4-14-({1R,28)-2-isopropylecarbamovl-cyclopentylamino)-5-trifluoromethvl-pyrimidin-2-

ylamino]-N-methyl-N-(1.2.2.6.6-pentamethyl-piperidin-4-y1)-benzamide

100 mg (0.22 mmol) A-5a are dissolved in 2 mL DMF, 190 pL (1.11 mmol, 5 eq) Hiinig
base and 112 mg (0.35 mmol, 1.6 eq) TBTU are added. The reaction mixture is stirred for
30 min at RT and then 88 mg (0.38 fnmol, 1.7 eq, content 80%) methyl-(1,2,2,6,6-

pentamethyl-piperidin-4-yl)-amine are added dropwise. The mixture is stirred for 2 days at

 RT, the reaction mixture ié filtered through basic aluminium oxide, then combined with RP

gel, the volatile consﬁtu_ents are climinated 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 80/20 to 55/45 in 15 min). Corresponding product fractions are combined,

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

. mg of compound 1 are obtained as the hydrochloride.

Examples 3, 5 and 8 are prepared analogously. A-5¢ 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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Example 6
N-isopropyl-4-[4-((1R,28)-2-isopropylcarbamoyl-cyclopentylamine)-5-trifluoromethyl-

This is synthesised as described for Example 1 by amide coupling starting from A-5a. In
this process tert-butyl 4-isopropylamino-piperidine-1-carboxylate is used as the amine
component. The coupling product is then freed from the protective group and methylated
as follows. |

98 mg of the coupling product from A-5a and fert-butyl 4-isopropylamino-piperidine-1-
carboxylate are stirred in 2 mL DCM and 2 mL trifluoroacetic acid for 2 h at RT. 10 mL
water are added and adjusted to pH 10 with sodium carbonate. The mixture is extracted 3
times with 15 mL DCM, the organic phase is dried on MgSQ,, the volatile constituents are
eliminated in vacuo and the crude product (50 mg} is further reacted directly. For this
purpose 50 mg (0.08 mmol, 1 eq) of the product aré placed in 1 mL DMA, 13 uL
formaldehydé (37% in water, 0.16 mmol, 2 eq) are added and the mixture is sﬁrred for 20
min at RT. 5 pL. glacial acetic acid are added dropwise, then 92 mg (0.43 mmol, 5 eq)
sodium trisacetoxybofohydride are added batchwise and the mixture is stirred overnight at
RT. Tt is combined with 20 mL water, 10 mL saturated aqueous NaHCOs solution is
slowly added, the mixture is extracted 3 times with 10 mL DCM and dried on MgSO,.
Then RP gel is added, the volatile constituents are eliminated in vacuo and the product is
purified by column chrdmatography through an RP phase and isolated (water/MeCN 82/18
(+0.2% HCOOH in each case) to 60/40 in 15 min). Corresponding product fractions are
combined, mixed with concentrated hydrochloric acid, freed from the solvent by fréeie-
drying and 7 mg of compound 6 are obtained as the hydrochloride.
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Example 12
4-{4-[(1R*28*)-2-((R)-2-hydroxy-1-methyi-ethylcarbamoyl)-cyclopentylamino]-5-

trifluoromethyl-
80 mg (0.15 mmol, 1 eq) B-4c are dissolved in 3 mL THF and combined with 264 uL
(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 mI, RP gel and all the volatile constituents are
eliminated in vacuo. It is purified by chromatography through an RP-phase (MeCN/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 dioxe_me) and freeze-drying, 85
mg of the hydrochloride of 12 is obtained.

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-yl)-N, N, NN -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

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

Example 110

ylamino]-N-methyl-N-(1-methyl-piperidin-4-yl)}-benzamide
50 mg (0.1 mmol, 1 eq) D-1a (Example 109) are dissolved in 0.5 mL NMP, then 17 pL
(0.12 mmol, 1.2 eq) triethylamine arc added and 9 pL (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. It is

purified by chromatography through an RP phase. 30 mg of compound 110 are obtained.
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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 N, N-dimethylcarbamoyl chloride

under the conditions described for Example 110.

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. After the
amide coupling has taken place the unsaturated intermediate compound is hydrogenated in
THEF 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

2-ethoxy-4-[4-((1 R.28)-2-isopropylcarbamoyl-cyclopentylamino)-5-trifluoromethyl-

pyrimidin-2-ylamino]-N-methyl-N-(1-methyl-pipéridin-4-yl)-benzamide
46 mg (0.09 mmol, 1 eq) C-2a are dissolved in 1.2 mL DMF and then 81 uL (0.47 mmol,

5 eq) Hiinig base and 42 mg (0.13 mmol, 1.4 eq) TBTU are 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 throﬁgh 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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addition of 500 pL 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 (O.l35 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) (F)-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. Tt 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 uL dioxanic hydrochloric acid

(4 M) and freeze-drying, 86 mg of the hydrochloride of 136 is obtained.

Example 139

ylamino]-N-methyl-N-(1-methyl-piperidin-4-vl)}-benzamide
55 mg (0.10 mmol, 1 eq) E-7b are dissolved in 1 mL 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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acid (4 M), freed from the solvent by freeze-drying and 25 mg of the compound 139 are
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.

Exg;_pples 1-147

Ex; T method of | HPLC RT | MS (ESI') | UV,
; +
"|_No. structure. synthesis [min] [M+H] [nm]
FoF Oy R '
| A T
1 e A 152 618 278

NH
y 6
2 N'fr« A 1.42 - 562 278

¥ 3
3 e A 1.41 562 278

Sy N ;
4 N'%N O A 1.45 562 278
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Ex. structure method of | HPLC RT | MS (ESI') | UV,
No. synthesis [min} [M+H] [nm]
F.F © \m/
FH ;
s N‘g .
5 NJ:N : A 1.44. 576 2178
QL
! Oj
FoF O \NH/
Fy
o Ng :
6 N A 158 590 274
|GV
F FFH 0, ?‘H/
N,
s ‘5 ‘
7 NN A 2147 547 277
Yo,
N.
1ac o \O
F. F Q r
8 hg A 1.46 548 278
\Q\(U
/N
Q
F. FFH Q, "H/
e { ;
g Mg A 1.36 548 276
HN.
o
N.
O
N,
i =
10 N 5 A 546 284
HN@w
i
i ¢ O\
Fu o
l \F H E 7AOH
12 ”I" B 1.26 578 274
o
° U\
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Ex. method of | HPLC RT | MS (ESI') | UV
No. structure synthesis [min] [M+H]" [nm]
E iH o] N/H/L
13 i % B 151 576 278
M.
rac ] \O“\ .
P F @ h{H/C
F H )
14 N'*N ‘5 B 1.68 604 278
HN\Q(E
N.
Tag o \O‘\
F ':’H 0, N-'H
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Y
N
rac o \O“\
Ny M. .
16 N*%N 6 B 1.60 590 278
©y'
rac = \O‘\
F o, H
Lot A T on
| .
17. o B 578 274
HN\@(,
N.
o \C’I“'\
) F I;H e} NH
18 N'\;N % B 152 616 278
HN\QYI .
N,
rac o N\
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EX. tructur method of | HPLC RT | MS (ESI') | UV
No. structure synthesis Imin] [M+H]" [nm]

F. F o] Z
fH
Ny, N,
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Ex.
No.

structure

method of
synthesis

HPLC RT .
[min]

MS (EST)
[M+H]"

Uvmax
[nm]

26

1.53

588

278

27

1.33

560

278

28

1.43

546

274

29

1.05

520

274

30

534

3

576

278

32

574

278
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Ex.
No.

structure

method of

HPLC RT
[min]

MS (EST)
[M+H]"

UVimax
[nm]

33

F
N/N\g
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34

592

274

35
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560
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36
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1.52
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1.38

590
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Ex. method of | HPLC RT | MS (EST) | UV
No, structure -synthesis [min] [M+H]" [nm]
lr’\ —
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Ex. structure method of | HPLC RT | MS (EST'} | UVpu
No. synthesis [min] [M+H] [nm]
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EX. structure method of | HPLC RT | MS (ESI') | UV
No. synthesis [min] [M+H] [nm]
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Ex.

No. structure

method of
synthesis

HPLC RT
[min]

MS (EST") ]
[M+H]"

Uvmax
[nm]
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Ex.
No.

structure

- method of

synthesis

HPLC RT
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MS (EST)
[M+H]"
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Ex. method of | HPLC RT | MS (EST) | UV
No. structure synthesis | [min] | [M+H]' | [nm]
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Ex.
No.

structure

method of
synthesis

HPLCRT
[min]

MS (EST)
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Ex. method of | HPLC RT | MS (EST) | UV
No. structure synthesis | [min] | [M+H]' | [nm]
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Ex. method of | HPLC RT | MS (EST) | UVimar
No. structure synthesis | [min] | [M+H] | [nm]
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Ex. structure method of | HPLC RT | MS (EST) | UV
No. synthesis [min] [M+H] ‘[nm]
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The Examples describe the biological activity of the compounds according to the invention

without restricting the invention to these Examples.

As demonstrated by DNA staining followed by FACS or Cellomics Array Scan analysis,
the inhibition of proliferation brought about by the compounds according to the invention
is mediated above all by errors in chromosome segregation. Because of the accumulation
of faulty segregations, massive polyploeidia occurs which may finally lead to inhibition of
proliferation or even apoptosis. On the basius of their biological properties the compounds
of general formula (I} according to the invention, their isomers and the physiologically
acceptable salts thercof 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
GST tag (amino acids 60-361) in a complex with Xenopus laevis INCENP (amino acids
790-847), which is obtained from bacteria and purified. In equivalent manner a Xenopus

847

laevis Aurora B mutant (G96V) in a complex with Xenopus laevis INCENP”"*7 may also

be used.

Expression and purification

The codiﬁg sequence for Aurora-B*%°! from Xenopus laevis is cloned into a modified
version of pGEX-6T (Amersham Biotech) via BamHI and Sall cutting sites. The vectof
contains two cloning cassettés which are separated by a ribosomal binding site, allowing
bi-cistronic expression. In this conﬁguratioﬁ Xenopus laevis Aurora B is expressed by the
first cassette, and the Xenopus laevis INCENP %7 g 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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ODyggp 0£0.45-0.7. The expression is then continued for approx. 12-16 hours at 23-25°C
with agitation.

The bacteria are then removed by centrifuging and the pellet is lysed in lysis buffer (50
mM Tris/Cl pH 7.6, 300 mM NaCl, 1 mM DTT, 1 mM EDTA, 5 % glycerol, Roche
Complete Protease Inhibitor tablets) using ultrasound, using 20-30 mL lysis buffer per litre
of E.coli culture. The lysed material is freed from debris by centrifugation (12000 rpm,
45-60 min, JA20 rotor). The supernatant is incubated with 300 pL of equilibrated GST
Sepharose Fast Flow (Amersham Biosciences) per litre of E.coli culture for 4-5 h at 4°C.
Then the column material is washed with 30 volumes of lysis buffer and then equilibrated
with 30 volumes of cleavage buffer (50 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT, 1
mM EDTA). To cleave the GST tag from Aurora B, 10 units of Prescission Pfotease
(Amersham Biosciences) are used per milligram of substrate and the mixture is incubated
fof 16 h at 4°C, The supernatant which contains the cleavage product is loaded onto a 6
mL Resource Q column (Amersham Biosciences) equilibrated with ion exchange buffer
(50 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT, 1 mM EDTA). The Aurora
B/INCENP complex is caught as it flows through, then concentrated and loaded onto a
Superdex 200 size exclusion chromatography (SEC) column equilibrated with SEC buffer
(10 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT, 1 mM EDTA). Fractions which
contain the AuroraB /INCENP complex are collected and concentrated using Vivaspin
concentrators (molecular weight exclusion 3000-5000 Da) to a final concentration of 12
mg/mL. Aliguots (e.g. 240 ng/pL) for kinase assays are traﬁsferred from this stock
solution into freezing buffer (50 mM Tris/Cl pH 8.0, 150 mM NaCl, 0.1 mM EDTA,
0.03% Brij-35, 10% glycerol, 1 mM DTT) and stored at -80°C.

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 condentration of DMSO
in the assay is 5%. 30 pL of protein mix (50 mM tris/Cl pH 7.5, 25 mM MgCl,, 25 mM
NaCl, 167 uM 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 '



10

15

20

25

30

71

WO 2007/132010 PCT/EP2007/054723

for 15 min at RT, Thén 10 pL of peptide mix (100 mM tris/Cl pH 7.5, 50 mM MgCls, 50
mM NaCl, 5 uM NaF, 5 uM DTT, 1 pCi gamma-P33-ATP [Amersham], 50 pM substrate -
peptide [biotin-EPLERRLSLVPDS or multimers thereof, or biotin-EPLERRLSLVPKM or
multimers thereof, or biotin-LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) are added.
The reaction is incubated for 75 min (ambient temperature) and stopped by the addition of
180 pL of 6.4% trichloroacetic acid and incubated for 20 min on ice. A multiscreen
filtration plate (Millipore, MAIP NOB10} is equilibrated first of all with 100 pL 70%
ethanol] and then with 180 pL trichloroacetic acid and the liquids are eliminated using a
suitable suction apparatus. Then the stopped kinase reaction is applied. After 5 washing
steps with 180 pL 1% trichloroacetic acid in each case the lower half of the dish is dried
(10-20 min at 55°C) and 25 pL scintillation cocktail (Microscint, Packard # 601361 1)is
added. Incorporated gamma-phosphate is quantified using a Wallac 1450 Microbeta
Liquid Scintillation Counter. Samples without test substance or without substrate peptide

are used as controls. ICsg values are obtained using Graph Pad Prism software. |

The anti-proliferative activity of the compounds according to the invention is determined
in the proliferation test on cultivated human tumour cells and/or in a cell ¢cycle analysis, for
example on NCI-H460 tumour cells. In both test methods compounds 1 - 147 exhibit good
to very good activity, i.é. for example an EC50 value in the NCI-H460 proliferation test of
less than 5 i,Lmol/L, generally less than 1 pmol/L.

Measurement of the inhibition of proliferation on cultivated human tumour cells

To measure proliferation on cultivated human tumour cells, cells of lung tumour cell line
NCI-H460 (obtained from American Type Culture Collection (ATCC)) are cultivated in
RPMI 1640 medium (Gibco) and 10% foetal calf serum (Gibco) and harvested in the log
growth phase. Then the NCI-H460 cells are placed in 96-well flat-bottomed plates
(Falcon) at a density of 1000 cells per well in RPMI 1640 medium and incubated overnight
in an incubator (at 37°C and 5 % CO,). The active substances are added to the cells in
various concentrations (dissolved in 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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and the cells are incubated for a further 5-7 hours. After incubation the colour change of
the AlamarBlue reagent is determined in a Wallac Microbeta fluorescence
spectrophotometer. ECso values are calculated using Standard Levenburg Marquard
algorithms (GraphPadPrizm).

Cell cycle analyses are carried out for example using FACS analyses (Fluorescence

Activated Cell Sorter) or by Cellomics Array Scan (CellCycle Analysis) .

FACS Analysis
Propidiuin iodide (PI) binds stoichiometrically to double-stranded DNA, and is thus

_suitable for determining the proportion of cells in the G1, S, and G2/M phase of the cell

cycle on the basis of the cellular DNA content. Cells in the GO and G1 phase have a
diploid DNA content (2N), whereas cells in the G2 or mitosis phase have a 4N DNA

content.

For PI staining, for example, 1.75x10° NCI-H460 cells are seeded onto a 75 cm” cell
culture flask, and after 24 h either 0.1 % DMSO is added as control or the substance is
added in various concentrations (in 0.1% DMSO). The cells are incubated for 42 h with
the substancé or with DMSO. Then the cells are detached with trypsin and centrifuged.
The cell pellet is washed with buffered saline solution (PBS) and the cells are then fixed
with 80% at -20°C for at least 2 h. After another washing step with PBS the cells are
permeabilised with Triton X-100 (Sigma; 0.25% in PBS) on ice for 5 min, and then
incubated with a solution of propidium iodide (Sigma; lOug/ml)and RNAse (Serva;
img/mLl) in the ratio 9:1 for at least 20 min in the dark.

The DNA measurement is carried out in a Becton Dickinson FACS Analyzer, with an
argon laser (500 mW, emission 488 nmy); 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 (Gibco) in a density of 2000 cells per well and
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incubated overnight in an incubator (at 37°C and 5 % CO;). The active substances are
added to the cells in various concentrations (dissolved in DMSQO; DMSO final
concentration: 0.1%). After 42 h incubation the medium is suction filtered, the cells are
fixed for 10-min with 4% formaldehyde solution and Triton X-100 (1:200 in PBS}) at
ambient temperature and simultaneously permeabilised, and then washed twice with a
0.3% BSA solution (Calbiochem). Then the DNA is stained by the addition of 50 pL/well
of 4’,6-diamidino-2-phenylindole (DAPI; Molecular Probes) in a final concentration of
300 nM for 1 h at ambient temperature, in the dark. The preparations are then carefully
washed twice with PBS, the plates are stuck down with black adhesive film and analysed
in the Cellomics ArrayScan using the CeliCycle BioApplication programme and visualised

and evaluated using Spotfire.

The substances of the present invention are Aurora kinase inhibitors. On the basis of their
biological properties the compounds of general formula (T) according to the invention, their
isomers and the physiologically acceptable salts thereof are suitable for treating diseases

characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral infections (e.g. HIV and Kaposti's sarcoma);
inflammatory and autoimmune diseases {e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin diseases
(e.g. psoriasis); diseases based on hyperplasia which are characterised by an increase in the
number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or
smooth muscle cells or epithelial celis (e.g. endometrial hyperplasia)); bone discases and

cardiovascular diseases (e.g. restenosis and hypertrophy).

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

protoplasmic astrocytoma, gemistocytary astrocytoma, anaplastic astrocytoma and

‘glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as
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prolactinoma, HGH (human growth hormone) producing tumour and ACTH producing
tumour (adrenocorticotropic hormone), craniopharyngiomas, medulloblastomas,
meningeomas and oligodendrogliomas; nerve tumours (neoplasms) such as for example
tumours of the vegetative nervous system such as neuroblastoma sympathicum,
ganglioneuroma, paraganglioma (pheochromocytoma, chromaffinoma) and glomus-
caroticum tumour, tumours on the peripheral nervous system such as amputation neuroma,
neurofibroma, neurinoma {neurilemmoma, Schwannoma) and malignant Schwannoma, as
well as tumours of the central nervous system such as brain and bone marrow tumours;
intestinal cancer such as for example carcinoma of the recﬁtm, colon, anus, small intestine
and duodenum; eyelid tumours such as basalioma or basal cell carcinoma; pancreatic
cancer or carcinoma of the pancreas; bladder cancer or carcinoma of the bladder; lung
cancer (bronchial carcinoma) such as for example small-cell bronchial carcinomas (oat cell
carcinomas) and non-small cell bronchial carcinomas such as plate epithelial carcinomas,
adenocarcinomas and large-cell bronchial carcinomas; breast cancer such as for example
mammary carcinoma such as infiltrating ductal carcinoma,- colloid carcinoma, lobular
invasive carcinoma, tubular carcinoma, adenocystic carcinoma and papillary carcinoma;
non-Hodgkin's lymphomas (NHL) such as for example Burkitt's lymphoma, low-
malignancy non-Hodgkin's lymphomas (NHL) and mucosis fungoides; uterine cancer or

endometrial carcinoma or corpus carcinoma; CUP syndrome (Cancer of Unknown

Primary); ovarian cancer or ovarian carcinoma such as mucinous, endometrial or serous

cancer; gall bladder cancer; bile duct cancer such as for example Klatskin tumour; -
testicular cancer such as for example seminomas and non-seminomas; lymphoma
(lymphosarcoma) such as for example malignant lymphoma, Hodgkin's disease, non-

Hodgkin's lymphomas (NHL) such as chronic lymphatic leukaemia, leukaemic

reticuloendotheliosis, immunocytoma, plasmocytoma {multiple myeloma),

immunoblastoma, Burkitt's lymphoma, T-zone mycosis fungoides, large-cell anaplastic
lymphoblastoma and lymphoblastoma; 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 fibroma,
osteoma, osteoid osteoma, osteoblastoma, ebsinophilic granulomaj giant cell tumour.,

chondrosarcoma, osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma, giant
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cell tumour, fibrous dysplasia, juvenile bone cysts and ancurysmatic bone cysts; head and
neck tumours such as for example tumours of the lips, tengue, floor of the mouth, oral
cavity, gums, palate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and
middle ear; liver cancer such as for example liver cell carcinoma or hepatocellular
carcinoma (HCC); leukaemias, such as for example acute leukaemias such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AMLY); chronic
leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
{CML); stomach cancer or gastric carcinoma such as for example papillary, tubular and
mucinous adenocarcinoma, signet ring cell carcinoma, adenosquamous carcinoma, small-
cell carcinoma and undifferentiated carcinoma; melanomas such as for example
superficially spreading, nodular, lentigo-maligna and acral-lentiginous melanoma; renal
cancer such as for example kidney cell carcinoma or hypemephroma or Grawitz's tumour;
oesophageal cancer or caircinoma of the oesophagus; penile cancer; prostate cancer; throat
cancer or carcinomas of the pharynx such as for example nasopharynx carcinoras,
oropharynx carcinomas and hypopharynx carcinomas; retinoblastoma such as for example
vaginal cancer or vaginal carcinoma; plate epithelial carcinomas, adenocarcinomas, in situ
carcinomas, malignant melanomas and sarcomas; thyroid carcinomas such as for example
papillary, follicular and medullary thyroid carcinoma, as well as anaplastic carcinomas;
spinalioma, epidormoid carcinoma and plate epithelial carcinoma of the skin; thymomas,

cancer of the vrethra and cancer of the vulva.

The new compbunds may be used for the prevention, short-term or long-term treatment of
the above-mentioned diseases, optionally also in combination with radiotherapy or other
"state-of-the-art" compounds, such as e.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be 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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Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention, include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
acetate, ﬂutamjde, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortinsone, fluoxymesterone, medroxyprogesterone,
octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
exemestane, atamestane), LHRH agonists and antagonists (e.g. goserelin acetate,
luprolide), inhibitors of growth factors (growth factors such as for example "platelet
derived growth factor" and "hepatocyte growth factor", inhibitors are for example "growth
factor" antibodies, "growth factor receptor” antibodies and tyrosinekinase inhibitors, such
as for example gefitinib, imatinib, lépatinib cetuximab (Erbitux ®) and trastuzumab);
antimetabolites (e.g. antifolates such as methotrexate, raltitrexed, pyriniidine analo.gues
such as 5-fluorouracil, éapecitabin and gemcitabin, purine and adenosine ahalo gues such as
mercaptopurine, thioguanine, cladribine and pentostatin, cytarabine, fludarabine);
antitumour antibiotics (e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin
and idarubicin, mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin);
platinum derivatives {e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g.
estramustin, meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin,
cyclophosphamide, ifosfamide, temozolomide, nitrosoureas such as for example carmustin
and lomustin, thiotepa); antimitotic agents (e.g. Vinca alkaloids such as for example
vinblastine, vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxel);
topoisomerase inhibitors (e.g. epipodophyllotoxins such as for example etoposide and
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron) and various
chemotherapeutic agents such as amifostin, anagrelid, clodronat, filgrastin, interferon
alpha, leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pamidronate and

porfimer.

Suitable preparations include for example tablets, capsules, suppositories, solutions, -
particularly solutions for injection (s.c., i.v., i.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 wi.-% of the composition as a whole,
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1.e. in amounts which are sufficient to achieve the dosage range specified below. The

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

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for eXample inert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or aiginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or talc and/or agents for delaying release,
such as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several 1ayers.

Coated tablets may be prepared accordingly by coatiﬁg cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

excipients mentioned above for the tablets.

_Syrups or elixirs containing the active substances or combinations thereof according to the

invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They
may also contain suspension adjuvants or thickeners such as sodium carboxymethyl
cellulose, wetting agents such as, for example, condensation products of fatty alcohols with

ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the addition 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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Capsules containing one or more active substances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

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

purpose, such as'neutrai fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut
or sesame 0il), mono- or polyfunctional alcohols (e.g. EtOH or glycerol), carriers such as
e.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders
(e.g. highly dispersed silicic acid and silicates), sugars {e.g. cane sugar, lactose and
glucose) emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch and

polyvinylpyrrolidone} and lubricants {e.g. ‘magnesium stearate, talc, stearic acid and

-sodium lauryl sulphate).

/

The preparations are administered by the usual methods, preferably“by oral or transdermal
route, most preferably by oral route. For oral administration the tablets may, of course
coﬁtain, apart from the abovementioned carriers, additives such as sodium citrate, caléium
carbonate and dicalcium phosphate together with various additives such as starch,
preferably potato starch, gelatine and the like. Moreover, lubricants such as magnesium
stearate, sodium lauryl sulphate and talc may be used at the same time for the tabletting
process. In the case of aqueous suspensions the active subsfances may be combincd with

various flavour enhancers or colourings in addition to the excipients mentioned above.

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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However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large

amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

The formulation examples which follow illustrate the present invention without restricting

its scope:

Examples of pharmaceutical formulations

A) Tablets ' per tablet

active substance according to formula (1) 100 mg

lactose ' 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
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 gramules, the remaining corn starch and the
magnesium stearate are screened and mixed together. The mixture is compressed to-

produce tablets of suitable shape and size.
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B)  Tablets per tablet
active substance according to formula (1) 80 mg
lactose | 55 mg
comstarch 190 mg
microcrystalline cellulose 35mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2 mg
400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline |
cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened énd worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcar’boxymethyl starch and the magnesium stearate are added and mixed in and

the mixture is compressed to form tablets of a suitable size.

C) Ampoule solution

active substance according to formula (1) 50 mg
sodium chlonde 50 mg

_water for inj. "~ 5ml

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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Claims

1.- Compounds of general formula (1),

2

. N\‘l
N

R
=

(1)

wherein o
' X-denotes N or CH, and - |
R denotes C3 mcycloa]kyl substltuted by R and ophonally by one or more R* and,

R? denotes a group selected from among hydrogen halogen -CN, -NOy, CHalkyi
C;baloalkyl, Cg,_mcycloa]kyl, Cyascycloalkylalkyl and Cr.¢arylalkyl, and

- R? denotes a'sﬁitable group seiected from among -C(O)R°, -C(O)OR’,

_C(O)NRR, -8(O),R°, N(RHS(O)R, NRHC(O)RS, -N(R)C(O)OR" and

- -N(Rf)C(O)N'R"Rc and

R* denotes a group selected from among R, R" and R? substltuted by onhe OF more
identical or different R® and/or R®, and

~ each R® independenﬂyr of one another is selected from émong. Cysalkyl, Cs.
wcycloalkyl, Cyscycloalkylalkyl, Ce_joaryl, Crearylalkyl, 2-6 membered

hetoroalkyl, 3-8 membered heferocycloalkyl', 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, -OCFs, =S, -SR®, =NR®, =NOR’, -NR°R°, halogen, -
CF3, -CN, -NC, -OCN, -SCN, -NOy, -S(O)R", -S(0),R, -S(0),0R°, -S(O)NR°R’, -
S(0)NRR’, -OS(O)R", -OS(O)R", -OS(0),0R’, -0S(0)2NRR’, -C(O)R’,

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

-OC(O)OR’, -OC(O)NR°R, -OCNRINRCRS, -NRHC(O)R, -NRIC(S)RS, -
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NRHS(OLRS, -NRHC(O)OR’, -NRIC(O)NRR’, -INRIC(O):R’, -N[C(O) R,

: —N[C(O)120R° —[‘N(Rf)C(O)]y_OR" and -N(RHCN(RINRR®, and

each R® independently of one another denotes hydrogen or a group optlonaliy

_substituted by one or more identical or different R¢ and/or R® selected from among

Cl-sa]];yl, C3;iocycloalky1, Cancycloalkylalkyl, :Cs_m.-':uyl, C—,v-lgqulalkyl, 2-6
membered heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered
heterocjzcloalkylalkyl, 5-12 membered heteroaryl and 6-18 membered
heteroarylalkyl, and _
each R? indepeﬁdenﬂy'of one another denotes hydrogen. or a group optionally |

substituted by one or more identical or different R® and/or R selected from among

Cyealkyl, Ci. scycloalkyl, C4110ycloa]kyia]kyi'(36 roaryl, Crigarylalkyl, 2-6

membered: heteroa]kyl 3-8 membered heterocycloa]kyl 4-14 membered

: heterocycloalkylalkyl 5-12 membered heteroaryl and 6- 18 membered
. 'heteroaryla]kyl and '

each R is a suitable group, each independenﬂy sclected from among =0, -OR’, C;.

.shaloalkyloxy, -OCF;, =S, -SR’, =NR’, =NOR’, -NR'R/, halogen, -CFs, -CN, -NC,

-OCN, -SCN, -NO,, -S(O)R', -S(O),R’, -S(0)0R’, -S(O)NR'R’, -$(0),NRR", -

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

-C(ONRR', -CN(R®)NR'R’, -CN(OH)R’, -C(NOH)NR'R', -OC(O)R’, -OC(O)ORY, |

-OC(O)NR'R, -OCN(Rg)NRfRf, NERHC(O)R', -NREC(S)R’, -N(RE)S(O),R’, -

NRI)C(O)OR’, -N(RE)C(O)NR'RY, and -N(RHCNRINRR, and |
each Rf_ independently of one another denotes hjfdrogen or a group optionally

substituted by one or more identical or different R* selected from among C;salkyl,

Csseycloalkyl, Cyqycycloalkylalkyl, Cﬁ_maryl Cq. marylalkyl‘ 2-6 membered
heteroalkyl, 3-8 membered heterocycloalkyl, 4-14 membered ' |
heterocycloalkyialkyl 5-12 membered heteroaryl and 6-18 membered
heteroarylalkyl and

each R® independently of one another denotes hydrogen, C, ¢alkyl, C3_gcycloalky1
Caepcycloalkylalkyl, Cs joaryl, C7_16ary1alkyl, 2-6 membered heteroa]kyl, 3-8
mémbered heterocycloalkyl, 4-14 membered heterocycloalkyl, 5-12 membered
heteroaryl and 6-1 S‘meinbered heteroarylalkyl, and
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m denotes 0 or 1, and
n denotes 0, 1, 2, 3 or 4, and

p denotes 0, 1 or 2,

. and wherein the compound of formula (1) is selected from the sroup consistine of
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4-T4-(( IR,ZS}-E-Isopropylcarbamoyl-cyclopentyiamine)-S-ﬁiﬂuormeﬂly}‘-
pyrimidine-2-yl-amine]}-N-methyl-N-(1,2,2,6,6-pentamethyl-piperidine-4-y1)-
benzamide;
N-(1-Ethy}-piperidine-4-yl)-4-[4-((1R,28)-2-isopropylcarbamoyl-
cyclopentylamme}-ﬁ-mﬁuoromethyl—pmmdme-.?—yl—amme}~N~methy1~
benzamide; ’

_‘ A Isopropyi~4 [4-(('1R,ZS} 2-zsopropylcarbamoy1-cyclop.,ntylamme} 5-

: ’mﬂuoromethyl-pmmdme~2—y1—amme] -N-(1-methyl-piperidine-4-yl)-

" benzamide;

R N—Cyclohcxyl-@[t%—(( 1R*,28%)-2-isopropylcarbamoyl- cyclupentylamme}-
-trxﬂuommcthyl-p)mmzdme-}yl~am1ne] -N-methyl-benzamids;

. 4—[4—((1R,28}—2—Isopropy}carbamoyl-cyciopentylamme) S-tnﬂuoromf:th}f}—
pyrimidine-2-yl-amine] -N-methyl-N-(1-methyl-pyrrolidine-2-yi)-benzamide;

4-[4-((IR,28)-2-Bihylcarbamoyl-cyelopentylamine)-5-trifnorometiryl-

 pyrimidin-2-yl-amino]-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;



4-[4-((1R,28)-2-Cyclopropylcarbamoyl-cyclopentylamine)-5-iriflmoromethyl-

pyrimidine-2-yl-amine}-N-(1-methyl-piperidine-4-yl)-benzamide;

, 4J¥—{4~[(1R’*,28*)~2~((R}—2—Hydroxy,-1 -methyl-ethylcarbamoyl}-

cyciopentylamine)-5-trifiuormethyl-pyrimidine-2-yl-amine} ~N-methyl-N-(1-
methyl-piperidine-4-yl)-benzamide;
(£)-4-[4-((1R*,25%)-2-Tsobutylcarbamoyl-cyclopentylamino)-5-
niﬂuoromethyl-pjﬁmidine-z-y}~ami1m}-N—methyl—N—(1-methyl-piperidine—ii-
yl)-benzamide;
(E)-4-{4-[(IR*, 28*)-2—(2-Ethyi -butylcarbamoyl)-cyelopentylamino]-5-
tnﬂuoromethyl—pyrmdme-Z—yl—amme}-N -methyl-N-(1 -methyl-p1pendms—4— '
yl)-benzamide; .
(£)-4-{4-[(IR*, ZS*}—2-(Cyclohexylmeﬂiyl—carbamoyl}-cyciopentyiamino}—5—

| triftuoromethyl-pyrimidine-2-yi- amme}—N—methyl N-(1-methyl-piperidine-4-
yl}-benzamide; - ' :
4-{4-[{IR, 25)—2—((8}-2—Hydroxy—l—methyl -ethylcarbamoyl)-
cyclopentylamine]-5-trifinoromethyl-pyrimidine-2-yl-amino }-N-methyl-N-
(1-methyl-piperidine-4-yl)-benzamide;
(#£)-N-Methyl-N-(1-methyl-piperidine-4-y1}-4- { 5-triffuoromethyl-4-
[(IR*,28%)-2-(3,3 3-tnﬂuormpropylcarbmoyl)—cyciopcntylamme}
pyrimidine-2-y} a.mmn}-benzamde
(£)-4-[4-((1R*,28 *)—.’2—Cyciopropylcarbamoyl—cyciopentylamino) 5-
tnﬂuoromeﬂ’;yl-pynmldme-fz-yl—amme}«ﬁﬁm“ﬂayl—N-( 1-methy1~p1pendme 4-
yl}-benzamide; , _
4—[4—((1R,28)-2-Cyélopropylcarhamoyl—cyciopentyia&j:ine}-S—triﬂuoromethyl-
pytimidin&2—yl—amino}-N-meihy}-N-{1-methyinpipeﬁdine-4—y1}-banzanﬁde;

- {E)- (28*,3R*)-3-(2- {4-[Methyl-(1-methyl-pipetidine-4-yl)-carbamoyl]-

phenylamine}-‘5-tx’iﬁuoromeﬂlyl-p}n'imidme-4-yl~amine)-bicyclo{Z.Z.Z}octan—

2-carbonic acid- isopropyla:riﬁ-de; | |

(£)- (28* ,-3R*)-3-{'2- {4-[Methyi-(1-methyl-piperidine-4-yl)-carbamoyi}-

phenylamine}-5-trifinoromethyl-pyrimidine-4-yl-amine)-bicyclo[2.2.2joctan-

2-carbonic acid- cyclopentylamide;
4-{4-(3-Isopropylcarbamoyl-cyclobutylamino)-5-iriflucromethyl-pyrimidine-
2-yi-amine]-N-methyl-N-(1-methyl-piperidine-4-yl}-benzamide;
4—{4—(3-Ethylcarbamoyl—cyclobutglamhe}é-triﬂuoromethyl—pyﬁmidine—}yi—
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amine}-N-methyl-N-( 1 -methyl-piperidine-4-yl-benzamide;

(£)- (28% 3R*)-3-(2- {4-[Methyl-(1 -methy}-piperidine-4-yl)-carbamoyl}-

~ phenylamine}-5-triflaoromethyl-pyrimidine-4-yl-amine)-

- bicyelo2.2.2]Joctane-2-carbonic acid- syclopropylamide;
=)- (28*,3R*j—3-(2- {4-[Micthyl-(1-methyl-pipenidine-4-yl)-carbamoyl -

phenylauﬁns}-s-tﬁﬂuoromethyl—pyﬁmidine-4~yl—amine}-bicyclo{2.-2.2]octan-
2-carbon1c acid-ethylamide;

N Methyl-4-{4-[3-(] -methyl—cyc}opropylcarbamoyl}-cyclobutylmmne] -5

trifluoromethyl-pyrimidine-2-yl-amine} -A-( i -methyl-pipendine- 4-y)-
benzamide; T |
4—{4—(3-Cyclopropylcarbamoyl—cyciobutylamme)—s ~trifluoromethyl-
pyrimidine-2-yl-amine}-N-methyl-N-(1 -methyl-piperidine-4-y1} -benzamide;

N-Methyl-4-[4-(3-methylcarbamoyl-cyclobutylamine)-S-trifluoromethy!-

* pyrimidine-2-yi-aming]-N-(1-methyl-piperidine-4-yl)-benzamide;

: N—Methyl—4—{4~((1R,2S}-2—methylcarb_amoyl-cyclopéntylamin_e}-i—
trifinoromethyl-pyrimidine-2-ylamine]-V-(1-methyl-piperidine-4-yD-
benzamide; | |

- (8)-4-[4(1R* 28*)-2-tert-Butylcarbamoyl-cyclopentylamine)-S-
tnﬂuoromeﬂlyi—nynmlmne-z yl-amme} N-methyi N~(1-methyi-p1pendme—4
“yI-benzamide;- '

" (&E)-N- Methy1-4- {4-[(1R*,28 *}—’3~(1-methyl—cyclopropyicarbamoyl)

, cyclopenrylamme]_-S—tnﬂuoromethyl—pynm:dme~2-y1—amme} -N-(1-methyl-
piperidine-4-yl)-benzamide;

' N-Methyi-4-{4-](1R,2S)-2-(1-methyl-cyclopropylcarbamoyl)-
cyclc;pentyianﬁne}-s -trifluoromethyl-pyrimidine-2-yl-amine}-N-(1 -methyi-
piperidine-4- yl)-benzamzdc
()-4-{4-J(1R* 28%)-2- (Z-Hydroxy-l l-dimethyl-ethylca.rbamoyi)—
cyclopentylammo} S—mﬂuoromethyi-pynmmme -2- yl—amme}-N~mcthyl-N-(1—

methyl-piperidin-4-y1)-benzamide;

(£)-4-{4-[(1R*,28%)-2-( Azetidin-1-carbonyl)-cyclopentylamine]-5-

mﬁuoromethyl—pynmadme 2-y1—a1mne}-]\f methyl-N-( 1-methyl-piperidine-4-

yl}—bfmza:tmdc

(£)}-N-Methyi-N-(1 1pethyl-piperidine-4-y1)-4- {4-[(1R*,28¥)-2-(pipenidine-1-

carbonyi}-cyclopentylamine]-5-triflucromethyl-pyrimidine-2-yl-amine} -
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benzamide;
(i}-N-Methyl-N-(l—meth}rl-piperidine-4—y1}~4~{4-[(IR*,ZS*)-Q-(morpholine—
4-carbonyl)- cyclopentylamme}-s-mﬂuoromethyl-pynmldme-z-yl‘amme}
benzamide;

(£)-N-Methyl-4-{4-[(1R* 28%)-2-(4-methyl-piperazine-1 -carbonyl)-
cyclopentylamine]-5-trifinoromethryl *p yrimidine-2-yl-amine} -N-( 1 -methyl-
piperidine-4-yl)-benzamide;

(&)-N-Metiyl-N-(1-methyl-piperidine-4-yl)-4- {4-[(1R*,25%).2-
(thiomorpholine-4-carbonyl)}-cyclopentylamine}-5-irificoromethyl-

: pyﬁmidine-?-yl-gmine}-benzamide; -

(#)- (18* 2R*)~2—(2- {4-{Methyl-(1 -—r'nethyl—piperidisle-é-yl)—carbamoyl}
phenylaming}- 5-trxﬂuoromethyl-pynnndme—ﬁi—yl-armno}—cyclopentane
carbonic acid methyl ester;

- (#F)-4-{4-[(1R* 28%)-2-((2R,65)-2, 6»D1methy1—morphohne-4-carbony1)
cyciopentylamine]- S-mﬂuoromeﬂlylupynnndme- -yl-amme}-N-mcthyl N-(1-
methyl-piperidine-4-yl)-benzamide;

4-§4-{{1R, 3S}-3—(Cyr:}opropyhnethyl-carbamoyl}—cyciopentylamine} 5-
trifinoromethyl-pyrimidine-2- -yl-amine} -N-methyl-N-( 1—meﬂ1y1—pxper1dme—4—
yl}-benzamide; ,
4-‘[4-((11(,3S}-3~Benzylcaﬁ?amoyl-'cjfciopentylamine}-'s-triﬂubmmethyl—
pyrimidin-2-yl-amine]-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
4-[4-{(IR. 38}-3—Cyclopenty]carbamoyi-cyclépcntylamine}—S—triﬂuoromethyl-
pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yI)-b enzamide;
4-{4-{(1R,35)-3-(Cyanomethyl-carbamoyl}-cyclopentylamino]-5-
mﬂuaromeﬂlyi—pynnndlmiz yl-amme}-»N methyl—N—(l—mcthyi-plpendme-4~ '
yl)—benzamlde
4—{4—[(1—11,3S)—3—(3—Dimethy1amine-propylcarbamoyl}—cyclopentylamine]—5- _
trifluoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1 -methyl-piperidine-4-
y)-benzamide; . o
4-{4-{(1R,3S)-3~(2—Dimethylamine-ethylcarbamoyl)—cycldpentylmniné}—s-
trifluoromethyl-pyrimidine-2-yl-amine} —N—methyl-N—(I—methyl-pxpcndme—4»
_ yl)-benzamide; _
4-{4-[(1R,28)-2-(4-Dimethylamine-butylcarbamoyl}-cyclopentylaming}-5-
triflucromsthyl-pyrimidin-2-yl-amine} -N-methy!-N-(1 -methy!-piperidine-4-
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yl)-benzamide;
N—Methyl-N-(I-memyi-pipeﬁdine-df-yl)-zi—{4~[(1R'23)—2-(3—pyrroiidine—1—yi—
propylcarbamoyl)-cyciopentylamme}- -trifluoromethyl-pyrimidine-2-
ylamme}-bsnza.mlde
N-Methyl-N-(1-methyl-piperidin-4-y1}-4-(4- {{1R,25}-2-[ (1 -methy}-
pipeﬁdine#yl—methyl)~carbamoy1}-cyclopentylamine};5—triﬂuoromethyl-
pyrimidiné-z-yl-amirie}-benzamide; |
N-Methyl-N~( {-methyl-piperidine-4-yl)-4- {4-[(1R,28}-2-(1 -methyi-
p1pendme—4—y1—carbamoy1}&cyclopentylamme] S-mﬂuommethyi—pynmldme-
- 2-yl-amine} —benzannde '
4- {4~£(1R,2S)-2 (3-D:methylamme-2 2~ dnnethyl—propylcarbamoyl)
cyclopentylamme}-S—tnﬂuommeﬂxyl—pynmldme-2-yl-armne} -N-methyl-N-(l— -_
methyl-piperidine-4-yl)-benzamide; '
N-Methyl-N-(1-methyl-piperidine-4-y)-4- {4-[(1R,28)-2-(3-pyrrolidine-1-yl- |
- cyclobutylearbamoyl)-cyclopentylaming]-5-trifluoromethyl-pyrimidine-2-yi-
amine}-benzamids; - |
N-Methyl-N-(1-methyl-piperidine-4-yl)-4-{4-[(1R,25)-2-(4-morpholins-4-yl-
cyclohexyicarbaméyl)—cyciopentylami_ne}-5'—triﬂuoromemy}—pyrimidin-2~yl-
’ aminc}-benzamide ,
h N- Methyl 4-(4-§(1R,28})-2- {3{4-methyi-p1perazme— —yl}mropylcarbamoyl}
 cyclopentylaming}-5-triftuoromethyl-pyrimidine-2-yi-aming}-N-(1 -methyl-
piperidine-4-yl-benzamide;
{£)-4-[4-((1IR* 28*)—2—Dlmathylcarbamoyl-cyclopentylamme}-s~ -
tnﬁuoromethyi-p)a'mnchne-2—y1—amme}—N—mcthyl—N—(i -methyl—mpcndme-é- '
yl)-benzamide;
(£)-4-[4-((1R*,25%)-2-Cyclobutyicarbamoyl-cyclopentylamine)-5-
trifluoromethyi-pyrimidine-2-yl- amme}—N-methyl—N—(l -methyl-piperidine-4-
yD-benzamide;
(:h}-4-[4-((lR*,28*)—2—CybloprentylcarbmoleGyclopentyiamine)-5~
trifluoromethyl-pyrimidine-2-yl-amine]-N-methy!-N-(1 -methyl-piperidine-4-
.yl)-benzamide'
(£)-N- Methyl-d-- {4-[(1IR*28%)- 2-(1-methyl-cyclopropylcarbamoyl}-
cyciohexylamme} -5-triflnoromethyl-pyrimidine-2-yl-amine} -N-{ l—methyl-
piperidine-4-yl}-benzamide;
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(:h)-4~[4~((IR*,ZS*)-2-Cyclopropﬁlcarbamoyl-cyclohexyiamine}-S-
trifluoromethyl-pyrimidine-2-yl-amine}-N-methyl-N-(1 -methyl-piperidine-4-
yI)-benzamide; '
(E)-4-{4-[(IR*,25%)-2-(2,2-Difloro-ethylcarbamoyl)-cyciohexylamine}-5-

' triftucromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1-methyl-piperidine-4-
yh)-benzamide;

, {#}-4{4—((1R*,2S*}-2—Dimeth},;lcarbamoy!—cyclohex’ylmnine)“s-
triflnorometityl-pyrimidine-2-yl-amine}-N-methyl-N-{1-methyl-piperidine-4-
yl)-benzamide; ; _

(&)4-[4-((1R* 28%)-2-Ethylcarbamoyl-cyclohexylamine)-5-triffuoromethyl-
pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piperidine-4-yl)-benzamids;
{(£)-N-Methyl-N-(1 -methyl-piperidine-4-yl)-4-{4-[(1R*,25%)-2-(piperidine-1-
carbonyl}-cyclohexylamins}- 5—tnﬂuommethyl—pynmldme—?.-yl—amme}

‘benzamide;

(i}-N—Methyl-N-{l—methyl-piperidins-#—_yl}~4- {4-[(1R*,25%)-2-(pyrrolidine-

' 1-carbonyl)-cyclohexylamine]-5-trifluoromethyl-pyrimidine-2-yl-amine}-
benzamide; _

(i)-4-[4¥'(( 1R*,25*)-2-Isopropyicarbamoyl- cyclohexjflamjne}-s-
mﬂuaromathy1~pyr1mld1ne—Z—yi-amme] -N-methyl-N-(1-methyl-piperidine-4-
yl)-benzannds

,(i)-N Methyi -4-F4-((1R*, S*)-2-»methylca:bamoyl—cyclohexyiamne}-s-
mﬂuoromeﬂzyl—pyrmdme-Z-yl—anune]-N—(1~methy1—p1pendme—4~yl}
benzamide;

(i)-4-{4 -[(1R*, ZS*} -2-(2-Flnoro- ethylcarbamoyl)-cyclohe"ylamme}-s-
mﬂuoromethyl-pynnnd1ne—2»yi~amme} ~N-methyi-N- (1-mcthy1—p1per1dme-4~
yl)}-benzamide;

N-Methyl-N-(1 -meﬂxyl—plpendmc-é--yl}-é-— {4-[(1R,28)- ’?-(te‘.‘rahydro furane—
3-yl-carbamoyl)-cyclopentylamine}-5-trifluoromethyi-pyrimidine-2-yi-
amine}-benzamide; _ ‘
(:!:)-N-Methyl—N—(i—m'ethy]«piperidine—él—yl)4_{4—{(1R*,2S*)—z{tetrahydro—
pyrane—4—yl-car;oamoyl)-cyciopentylamine}-S-uiﬂuoromethy}-pyrimidine—2~
yl-arhine}-benzamide; _ ,
N—Methyl—NQ(I'-methyl-pipe:_idine-4—yi)-4—'{4—[(1R,ZS)-2—(2,2,2—triﬂuoro~
eﬂlylcarbamoyl)—cyclopcntylamine}—S—triﬁuoromethyl-ﬁyﬁmidine-}y}-
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amine}-benzamide;
(£)r-4-{4-[(1R¥ 28*)~2-(2~Dimethylamino-ethylcarbamoyl}-

' cyciopentylamme]-S-tnﬂuoromcthyl-pyrmndme-2—yl-amme} N—methyl -N-(1-
methyl-piperidine—4-yl)-benzamide;
{£)-N-Methyl-N-(1-methyi-piperidine-4-yl)-4- {4—[( [R*28%).2-(2-
pyrrolidine-1-yl-ethyicarbamoyl)-cyclopentylamine}-5-trifluoromethyi-
pyrimidine-2-yl-amine}~benzamide;
4-[4-((1R,3S)-3-Isopropylcarbamoyl-cyclopentylamine)-S-triftuoromethyl-

. pyrimidine-2-yl-amine] -N-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide;
4-[4-((1R,35)-3-Carbamoyl-cyclopentylamine}-S-trifinoromethyl-pyritnidine-
2-yl-amine}-AN-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide;
4-[4-((18,3R)-3-Isopropylcarbamoyl-cyclopentylaming)-5-trifilnoromethyl-

~ pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yl}-benzamide;

4- [4;((1S,SR}—3—Carbamoy1-cyciopentylamine)- 5-trifluoromethyl-pyrimidine-
2-yl¥arni119] -N-methyl-N-(1 -methyl-piperidine-4-yl}-benzamide;

(:E}—N;Methyl-N-( 1 -methyl-pipeﬁdinﬂ—yl}# {4-[(1R* 28%}-2-(2-

marpholine-4-yl—ethy1carbamoyi)—cyclopentyimine}-s-triﬂuomrﬁethyi-

pyrimidine-2-yl-amine}-benzamide; : |

(#)-4-[4-((IR*,28 *}—2—Carbamoy%cyclobutyianﬁne);S-triﬂuoromethyi~

pyritnidine-2-yi-amine}-N-methyl-N-{1 -methyl-piperidine-4-yl)-benzamide;

(£)-4-[4-((IR¥ 6S*)-6-Carbamoyl-cyclobex-3-enyl-amine). 5-trifinoromethyl-

 pyrimidine-2-yl-amino]-N-metiryl-N-(1-methyl-piperidine-4-yl)-benzamide;

(£}~N-Methy§-4é[4-({1R*,2S*}-E—methylcarbameyl—cyclopentyiamme)—S—

| triﬂﬁoromethﬁ—p;mimidina-z-yl-amine]-N—(l -methyl-piperidine-4-yl)-

‘benzamide; '

4—{4—[( lR.,BS)n3-(Azetldm— -carbonyl}-cyclopeniylammo} 5. i:nﬂuoromethyi—
psmnudm—2~yiannno}-N-methyl~N—( 1,—mcthyl-p1pendm-4—y1)~benzam1d..,

- N-Methyl-N-(1-methyl-piperidine-4-yI)-4- {4-](1R,38)-3-(piperidine-1-

carbonyl)—cyciop3ntyiamine}~5~n'iﬂuor,omethyi—jiyﬁxnidine—&y}-amjne}-

benzamide;

- 4-{4-[(1R,38)-3-(2-Methoxy-ethylcarbamoyl}-cyclopentylamine]}-5- '

trifiioromethyl-pyrimidine-2-yi-amine}-N-methyl-N-( ! -methyl-piperidine-4-

y1)-benzamide;

N-Methyl-N-{1-methyl-piperidine-4-y1}-4- {4-[(1R 3S)-3-{pyrrolidine-1-
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carbonyl}- cyclopentylamme}—S-mﬂuommethyl-pynnnmne-2-yl-amme}
benzamide; : : :

4-[4-((IR 3S)-3-Bthyicarbamoyl-cyclopentylamine)-5-irifuoromethyl-
pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
{£)- (15% 2R*)-2~(2~ {4-[Methyl-(1-methyl-piperidine-4-yl)-carbamoyl}- |
phenylamine}-5-irifivoromethyl-pyrimidine-4- yl—amme)—cyclopentane
carbonic acid;
(£)-4- {4-[(1R*,25§%)-2-(Cyanomethyl-carbamoyl)-cyclopentylamine]-5-
mﬂuoromethyl—pynmidme-2-yl -amine} -N-methyl N-(1-methyl-piperidine-4-
~ yI}-benzamide; '
.(ﬂ:}-ﬁl— {4-[(1R*28%})-2-(2- Cyano—ethylcarbamoyl) -cyclopentylamine]-5-
triflnoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1 -methyl-piperidine-4-
yl)-benzamide; | o :
(E)-4-{4-[(1R*25%)-2- (thamoylmethyl—carbamoyl} cyclopantylamme] -5-
. trifluoromethyl-pyrimidine-2-yi-amine}-N-methyl-N-(1 -methyl-piperidine-4-
yi)-benzamide;
N-Methyi- N—(i—methyl—piperidine-ti-yl) -4 {4-[(1R,285)-2-(3-0x%0-piperazine-1-
carbonyl)-cyclopentylaming]- 5-tnﬂuoromeﬂ'[yi—py‘nmldxne~2-yi -amine}-
benzamide;
| 4-(4- {(IR,25)- 2- [(Caxbamoyl-cyano~methy1)-carbamoyl} -cyclopentylamine}-
' -tnﬂuorometh}d-pymmdme-2~y1*amme) -N-methyl-N-(1-methyi-piperidine-
4-yl}-benzamide;

| _';_~:_4_{4_[(1R’28) 2-((S)-1- Carbamoyi—rmethyl-butylcarbamoyl}

' cyclopentyiamme} S-mﬂuoromethylupyrmdme-}yi amine}-N-methyl-N- (1-
methyl-piperiding-4-yl)-benzamide;
(i:)-4~'{4-[(1R*,ZS*}-2-(Dimeﬂlylcarbamoyimethyl—carﬁamoyl)—
‘cyclopentylamine]-5-trifluoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1-
methyl-piperidine-4-yl}-benzamide; | -

' (i)-N-Mcthyl—L {4 (1R * 28%)-2-(methylcarbamoyimethyl-carbamoyl)-

' cyélopentylamine}-5-txiﬂuorome’thyl—pyrimidine—Z—yl-amine}-N—(l -methyl-
piperidine-4-yl)-benzamide; -
(:i:)-é—{4-[(11?.*,28*)-2-((R)-1—Ca:rbémoyi-}methyl-butyicarbamoyl)-
cyclopeniylanﬁne}-5-triﬂuoromethyl—pyﬁnﬁdine-Z-yl-amine}-N-inethyi—N—(1-

methyl-piperidine-4-yl)-benzamide; '



(£)-4-{4-[(IR* 28%).2-(2-Carbamoyi-ethylcarbamoyl)-cyciopentylamine]-5-
triftnoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1-methyl-piperidine-4-
- yl)-benzamide; 7
(R)-1-[(18,2R})-2-(2~{4-[Methyl-(1 -methyl-piperidin-4-yi)-catbamoyi)- |
phenylamine}-5-triflnoromethyl-pyrimidine-4-yi-amine)-
cyclo;;cntanecarbonyl}—pyrrohdme—Z—carbomc acid amide;
(EF1-[(18,2R)-2(2-{4- [Methyl—(l-methyl—plpendmﬁ-il-yl)-carhamoyl]
phenylamine}-5-iriflooromethyl-pyrimidine-4-yl-amine)-
cyciopentanecai:ﬁqnyl] -pyrrolidine-2-carbonic acid amide;
4-{4-(1R,28)-24(S)-1 —Carbamoyl—ethylcarbamoyl)—cj'clopentylamina}-s—
triffuoromethyl-pyrimidine-2-yl-amine} -N-methyl-N-(1-methyl-piperidine4-
, yI)-benzamide, ‘
4-{4-{(1R,28)-2-((R)-1 -Carbamoyl—eﬂlyicarbamoyl)—cyclopentylamine}-5—
triﬂuorométhyl—pyrjmidine—}yl-amine} -N-methyl-N-(1 ~methy1¥pipe1'idine-4-
vl)-benzamide; |
(&)-4-{4-[(1R* 28%)-2-(2-Amino-2-methyl-propylcarbamoyl)-
_ eyclopentyiamino]-5 -triﬂuoromethyl-pwiﬁ&n—E-yMno}-N—méthyl-]\f—( 1-
. methyl- pzpundm-tl-yl)-benzamme
(£}-N-Methyl-N-(1-methyl-piperidine-4-yly-4- {4—[(1R* 25%)-2-(thiazol-2-
yicarbamoyl}-cyclopentylamine]- 5-mﬂuoromethyl-pynmmme—z—yl-amms}
benzamide; _
(:!:)-4-[4—((11{*,28*)-2_-Aminc—_cyclohexylarﬁine)—S—triﬂuoromethy1~
pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piperidine-4-y1}-benzamide;
(E)-4-{4-{(IR¥,28%)-2-Acetylamine-cyclohexylamine)-5-trifiuormethyi-
pyrimidine-2-yl-amine}-N-methyl-N-{1-methyl-piperidinie-4-yl)-benzamide;
E4-[4-((1R* 25%)-2-Methanesulfonylamine-cyclohexylamine)-5-
mﬂuoromethyl—pyrmdme—z-yl ~amine}-N- methyl—N { i-msmyl—plpmdme—cl-
‘yi-benzamid; : o
(£)-4-[4-((1R* 28 *)-2-Isobutyrylamine-cycmhexyianﬁne)-5.-mﬁuoromethyl-
pyrimidine-2-yl-amine}-N-methyl-N-( 1 -methyl-piperidine-4-yi)-benzamide;
{£)}-4- {4—[(1R*,28*)-2-(Cyciopropanecarbonyl-a_;nine)-cyclohexylamine}-5—
'triﬂuoromethyl—pyrimidine-z-yi-amine}-N—methyl—N—(l-meﬁly};‘piperidine—dr-
yl)-benzamide;
(FE-N-Methyl-N- (1-methyl—pIpendme—4-yi)»4—[4—((111* ,28%)-2-



_propionylamine-cyclohexylamine)-5-trifluoromethyl-pyrimidine-2-yl-amine}-
benzamide;

(:[:}-4-[4-((1R* ZS*}-'?—Bthanesulfonylamme-—cyclohexylannne} -5-
mﬂuoromathyl-pyrmdms-fz-yl-amme}-N-methyl—]\ﬁ(I—methyl—p1pexidine‘-4-
yi}-benzamide;
_(i}-é—{4—[(iR*,28*}-2-(3,3-Dimethyl~ureido}~cyclohexylaminc}-S—
trifluoromethyl-pyrimidine-2-yl-amine} -A-methyl-N-(1-methyl-piperidine-4-
yD)-benzamide;

(£)- (IR*28* 3R*-4S*j-3—(2- {4-[Methyl-(1-methyl—pipcridine—4—y1)—
- carbamoyl}-phenyiamne} S-mﬂuoromethyl—pynmﬁme—4—yi—amme)
bicyclo[2.2. I}hept- S-en-2-carbonic acid;

4-[4-{ Adamantan- 2—ylam1ua)-5 trifluoromethyl-pyrimidine-2-yl-amine}-N-
methyl-N-(1-methyl-piperidine-4-yl)-benzamide;

(&)~ (IR*2R*, 3S*,48%)-3-(2- {4-[Methyl-(1-methyi-piperidine-4-y1}-
carbamoyl}-phenylamine}-5 tnﬂuoromeﬂxyl—pynmldlne-4-y1-amma)
bicyelo[2.2. 1]hcptan—2—carbom" acid cyclopropyiamide;
' (:&)-47[4-((11{*,28’f‘}-2-Isobutyryiannne-cyclopentyiamme)-S-u'iﬂubromcthyl-
‘pyrimidine-2-yl-amine]-N-methyi-N-(1 -methyl-piperidine-4-yl}-benzamide;
(&)-N-Methyl-4- {4-[(1R*,28%).2-(3-methyl-butyrylamine)-
. syclopentyiamme} 5-mﬂuoromethy}-pymmdme-z—yl-anune}-N ~(1-methyi- -
piperidine-4-y1)-benzamide;
{£)-N-Methyl-N-(1-methyl-piperidine-4-yl}-4-[4-((1R*,28%)-2-
propionylamine-cyclopentylamine)-5-rifinoromethyl-pyrimidine-2-yl-
amine]-benzamide; “

(£)-4- {4-[(1R*,28%)-2~(2-Methoxy-acetylamine)-cyclopentylamine]-5-
trlﬂuoromethyl—p}mm1dme-2—yl—amme} ~N- meﬂ:yi-N—(1~meﬂ1y1—p1psndme—4-
yl)-benzamide;

(£)-4-[4-((1R* 28%)-2-Amine-cyciopentylamine}- 5-triflnoromethyl-
- pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide;
. N-Methyl-N-(1-methyl-piperidine-4-yi)-4-(4- {(1R,28)-2-[2-(1-methyi-
pyrrolidine-2-yl)-ethylcarbamoyl}-cyclopentylamine} - S-trifluoromethyl-
' p};ximidine-Q-yI-axhine)jbenzamide;
4—{42{(iR,zs);2-(2,2-Diﬂuom-ethy1carbamqyi)-c&clop’entyiamine]-5»
trifluoromethyl-pyrimidine-2-yi-amine }-N-methyl-N-(1 -methyl-piperidine-4-
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yl)-benzamide;
4-{4-{(1R,28)-2~(2-Flnoro-cthylcarbamoyl)-cyciopentylamine]-5-
 trifluotomethyl-pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-
yl)-benzamide; o
2-Methoxy-N-methyl-4-{4-((1R,25)-2-methylcarbamoyl-cyclopentylamine)-
S-trlﬂuommethyl -pyrimidine -2-y1-amme}-N -(1-methyl-piperidine-4-yl)-
benzamide;
4-{4(1R,28)-2-Isopropylcarbamoyl-cyciopentylamine)-5-trifivoromethyl-
pyrimidine-2-yl-amine}-2-methox y-N-methyl-N-(1-methyl-piperidine-4-yl)-
benzamide; kx _
4-{4-({1R,28)-2-Cyclopropylcarbamoyl- cyclopentyiamme}-s-tmﬂuorornethyl—
pyrimidine-2-yi-amine]-2-methoxy-N-methy}-N-(1 -methyl-piperidine-4-yl)-
benzamide; |

4-[4-((1R,28)-2- Isopropylcarbamoy1~cyciopentylammo) b—mﬂuoromethyl—
pyrimidine-2-yl- mmne]—N—methyi—N—(l-methyl—pxpﬂndm&d»yl} ~2-PropoXy-
benzamide;

- 2-Bthoxy-4-[4-{(1R, 2S}-2-isopropyicarbamoyi—cyclopentyiamine)-S—
tnﬂuormethyl—pynmxdme—Z-yI-amme} -N-methy!-N-(1-methyl-piperidine-4-
yl}-benza::mde '
| _ 2-Isopropoxy-4-[4-((1R,2S5)-2-isopropylcarbamoyl-cyclopentylamine)-5-

7 uiﬂuommeﬂ}yl-pyrimidins-z—yl—amine}-N—methyl—N—(l-methyi-pipeﬁdine—d:-_ |
vi}-benzamide; | '
4-[4-((1R,ZSj;Q—isopfopylcarbamoyl—cyclopentylanﬁne}—S—h’iﬂuorbinethyl-
* pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yl)-2-prop-2-
ynyl-oxy—benzamﬂe -

_ (+}-4~[4—((1R* ZS*)-2-Isopropylcarbamoyl-cyclobutylammc} 5-
triflvormethyl-pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-
yh)-benzamide; _
{£)-4-{5-Bromo-4-[{1R*,28*)-2-(1 -methyi-cyclopropylcarbamoyl}-
cyclopentylamme}-pynrmdme-?.—yl—amme}—N—methyl-N (1-methyi-
piperidine-4-yI)-benzamide;

{£)}-4-[5-Bromo-4-((1R*,28 ”‘)—2-isopropyicarbamoy}-cyclopentylamine}» '
pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
(i}-4—[5—}3r0m0-4-[(1R*,2S*}-2-cyciopropylcarbamoyl)-cyciopeniylalrﬁne)é
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pyrimidine—Z-yI—amine]-N-methyI—N—(l-methyl-piperid_ine_—ti-—yl)-benzamide;
(-4~ {5-Bromo-4-[( 1R*,25%)-2-(2-cyano-ethylcarbamoyly-
cyclopentylamine}-pyrimidine-2-yl-amine}-N-methyl-N-(1-methyl-
piperidine-4-yl)-benzamide; ' a

- {:E}-4-[5—Bmmo-4—((lR*,2S*)-2-cyclopentylcarbamoyl—cyclopenty}amine)-
pyrimidine-2-yl-amine]-N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
' 4-{5-Bromo-4-{(1R,28)—2—(pyrrolidine-1-carbchyl)-cyciopenxylamine}-
pyrimidine-2-yl-amine} -N-methyl-N-(1-methyl-piperidine-4-yl)-benzamide;
4-{4-[(1R,28)-27(Azeﬁdine-1-carbonyl)-cyclo;aentyialnine]-s-bi"omo-
pyrimidine—2-yliam-ine}—N—methyi—N—(1,-methyl~pipeﬂdine—4—y1}-benzamide;
. (#)4-[5-Bromo-4-((1R*,28%)-2 cyclobutyleatbamoyk-cyclopentylamine)-
pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piperidine-4-yl)-benzamide:
4-[4-((IR,25)-2-Tsopropylcarbamoyl-cyclopentylamine)-5-methyl-
pyrimidine-2-yl-amine]-N-methyl-N-(1 -methyl-piparidine-4-yl)-benzamide;
4—{5—Bromo-4-((1R,2S)~2-isopropylcarbamoyincyclopentylamine)-
pyrimidine-2-yl-amine]}-N-methyl-N-(1 -methyl-piperidine-4-yi}-benzamide; and
4-[5-Chloro-4-{(1R,2S)-2-isopropylcarbamoyl-cyclopentylamine)-
pyrimidine-2-yl-amine]-N-metayl-N-(1 -methyl-piperidine-4-yl)-benzamide.
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2-C0nip0unds, or the pharmaceutically effective salts thereof, according to claim 1

- for use as pharmaceutical compositions.

Compounds, or the pharmaceutically effective salts thercof, according to claim

L2

1 for preparing a pharmaceutical composition with an antiproliferative activity.

4. Pharmaceutical preparations, containing as active substance one or more
compounds of general formula (1) according to claim 1 or the pharmaceutically
effective salts thereof optionally in combination with conventional excipients

and/or cairiers.

‘5. Use of compounds of general formula (1) according to claim 1 for preparing a

‘pharmaceutical composition for the treamicnt' and/or prevention of cancer,

infections, inflammations and autoimmune diseases.
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6. Pharmaceutical preparation comprising a compound of general formula (1)
according to clarm 1 and at least one other cjtostatic or cytotoxic active
substance different from formula (1), optionaily in i:he form of the tautomers,
the racematés, the enantiomers, the diastercomers and the mixtures thereof, and

optionally the pharmaceuiically effective salts thereof.
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