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WD 2007/ 060110 PCT/ EP2006/ 068406
4- AM NOPYRI M DI NE- 5- THI ONE- DERI VATI VES FOR THE

WA BREADMENT OF CANCER 5 The present invention PEl/BPBS6/068406

to novel 4-am nopyrim di ne-5-thione derivatives that

i nhi bit cyclin-dependent kinases. These conpounds and

their pharnmaceutically acceptable salts have anti

proliferative activity and are useful, io inter alia,

in the treatnment or control of cancer, in particular

SoAMINDRNRIMED INERS - STHIDNA-@ER I AT I8ES FORETE @BEATMIENT OF CANCER

phar maceuti cal conpositions containing such conpounds

and to nethods of treating or controlling cancer, nost

particularly the treatnent or control of breast,

| ung, colon and prostate tunors. 15 Uncontrolled cel

proliferation is the hallmark of cancer. Cancerous
§f{t'u rﬁ%ﬁ'ré%ﬁéé’ td“ﬁé!\?elioéfr%u F(hfP(lfanfQTﬁﬁc%é Befiifives

gen S |rect or Indirectl y egul ate the

thet linhdbiv cmlmhdeg@obnt Kimaisps.odhessicompoiundelans! thla'rrough

blSriaia e pRse Pl sl e p st b lelalng BVt aff usetul,
frREuA R & M160trr@z§tﬁriéht o@c@Mﬁbl‘ &F.camBfl iR platitRsa- soTHQ@Shors This

klnases are called cyclin-depend ent ki nases (Cd
Tiventiga Risodetates i phaweraamticatuposiiens edntaigyrg sych

é\@@égﬁ&@? g\fcgg?qt%(# p?trg%@érﬁrc‘cé( wllnréjgﬁrg%' @ﬁg@@gﬁ gﬁlarly the

rehimentadreoneot 60breatt |gey@otdn Andlpssutateaanss.G , S,
&, and M Sone essential enzymes for cell cycle

control appear to be cyclin D/ Cdk4, cyclin D/ Cdk®6,

PRy o0 s, Byl oo

meatlycha’ve slﬁln@kﬂm cfasdmade patwagenddithat ginettheor indirectly

E ﬁcﬁ) to S-phase transition by 30

Eﬂ'%@%tﬁd § Icat N8R Cﬁ’ﬁ'@ retinobl ast oma phosphopr ot ei n,

pRb. Cyclin A/ Cdk2 regul ates passage through the

S-phase, and cyclin B/ Cdkl controls the & checkpoi nt

ahd pregrelsaivasofeeatls yhrongb the (/aliicnuﬁsplsasqsrm‘stbe C\iBiDcycIe is regulated
6007/ 060% lET/ EP2006/ O 8406 F%fa i i
Y 8¢S BANY'EC2gUF SPEWY WS&%S'%'@&%& rg’lgH jyrotein, a cyclin,

BRY @ingss.| Yhése kinhess &R t&llcS ¢ clipaEpehaent l@nases %ddks ). The
cyt oki nesis. Therefore, drug inhibition of these

Celks |aIE%meﬁedﬁh@ugbouﬂh@sﬁe”@ﬂe pihdeithe femslsaf thewayclins vary

8195&(5 Rgh tﬂg%'iagaeoé}’ip%%tdeﬁ C%Ie. deat h.

Cl

The four primary phases of cell cycle control are generally describes as Gy, S,
Gz, and M. Some essential enzymes for cell cycle control appear to be cyclin
D/Cdk4, cyclin D/Cdk6, cyclin E/Cdk2, cyclin A/Cdk2, and cyclin B/Cdk1 (also
known as Cdc2/cyclin B). Cyclin D/Cdk4, cyclin D/Cdké, and cyclin E/Cdk2
control passage through the Gi-phase and the G- to S-phase transition by
phosphorylation of the retinoblastoma phosphoprotein, pRb. Cyclin A/Cdk2
regulates passage through the S-phase, and cyclin B/Cdk1 controls the G»
checkpoint and regulates entry into M (mitosis) phase.
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Once the cells pass the G restriction point and are
commtted to S phase, they 5 becone independent of

w@e@moboii@ct or stinulation for continued cell BYTEPR2006/068406

progression. Follow ng conplet2on of DNA replication,
cells enter the & phase of the cell cycle in
preparation for M phase and cgtoki nesi s. Cdkl has been

di m/ﬁelltqyclee@r@ga@%m%lswggb@%d ¥ el (§deR) angyakBsyond early G
W31 BTN SIS ThoRIART B Rglor nese odks

Telikely @st ool ho ay@ist oelbprmifdrgtlora,rtd.lt%mto‘ trigger apoptotlc ceII death.
phosphoryl ati on ’ﬁl\%{l De Bondt, H.
Gnae thegalls pags ge 993:[”(3@0” ?Q@U sngjare GQHHn'ét@fjthéQt @Iaase they

g%bﬁ@’ Wé;ﬁerﬁéﬁ'o@’éﬁ;ﬁmﬂfﬁ@@r St ﬁﬂ‘l‘at@%‘oﬁor &Bﬁ‘tr VS| &fble

uring ase transition ase I nto
phayesdsnstated above is regul ated by the conplex of
Cdk4 with cyclin D and Cdk2 with cyclin E. These
conpl exes phosphorylate the tunor suppressor protein

R bW @@rhgwéﬁoﬁ @R@NA F@éli%ﬁﬁbﬁ‘gcé”@%ntérf tﬁ@s(’:?! bRALEOH the cell cycle
fact or "E2F and | owm ng the expression of genes

i Qe pasatiomfos l\tma@ee aod(qm}ﬂrmsls JCdR1 hgsihseneshoygpio regulate

BRSsada T 4B ke g Saesteh B AR L8 Gel Theigf HssBdion win
Gk Egdliaki Makd BINDbMpRste arfiVadrSot 08k T eddui@sd®h lc?clﬁ binding
phase. For exanple, the proteins of the |INK4 fam

A6 SeCHG RS PRRUASIIGTNSGBNO B O Hae Bl det Wt \DRin. Cell

416, 084165340, O S54SR0 B Bd i e
bd rodidi siomsdureeMrshasewed (Vidal, A Gene 2000, 247,

1-15). Experinments have shown that the conpl ex of Cdk4
with cyclin D3 also plays a role in cell cycle

A% m&ﬂfrﬁmﬁygﬁa@ é\%‘ &SFhadd i Qﬂgﬁécﬂ’ﬁb@\ﬁe e gulated by the

conp ex usi ng a dom nant negat
Cakplex esUdk4 with c;ylcheﬁ anah O@R2ptitseydlin cellhes@Comipéexes

EReRshaiRe B uinarspbressas pug e e PaniBsiacie. (aSh feteasing the
k@ sBfidtAflnRYE IR A REEWI rfdlﬁ%x‘p@e@ﬁorﬁ BF’QéN@éjrédﬂJlred in S phase

vari ous cancers. For exanple, over expressi on of

idsvibeeh BbSeieree 1 9&%@5&%@%1@@@/@9@@%&)‘@&)@1 221-
éoﬁ%ﬁﬁ@ Rh he %&@g@a@éggﬁc@@%&nﬁ YERSY Bakolty el R nplexes

arrests the cell cycle in G1 phase. For example, the proteins of the INK4 family,
including p16™*2, which block the kinase activity of the Cdk4/cyclin D complex,
cause arrestin Gy (Sherr, C. J. Science 1996, 274, 1672-1677). The specific

block has been reviewed (Vidal, A. Gene 2000, 247, 1-15).

Experiments have shown that the complex of Cdk4 with cyclin D3 also plays a
role in cell cycle progression through Gz phase. Inhibition of this complex, either
by p16 or using a dominant negative Cdk4, results in arrest in G, phase in cells
that do not express pRb (Gabrielli B. G. et al. J. Biol. Chem. 1999, 274, 13961-
13969).

Numerous defects in the pRb pathway have been shown to be involved in

various cancers. For example, over expression of Cdk4 has been observed in



865-887); cyclin Dis over expressed in many human
cancers (Sherr, C. J. Science 1996, 274, 1672-1677);
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R Exp. Opin. Invest. Drugs 1998, 7, 865-887); and pRb
function is 5 lost through nmutation or deletion in

many human cancers (Wi nberg R A Cell 1995,
gageggbheredipacinelanena \é/ebatqnwéthEeﬂé Qi Inyesh @wgm 998, 7,

%%g'@%’ﬁ @?bllan)Ise&er &%&Oﬁ'rﬁa n)gﬂﬂm%adgﬁlcgrs Jé?ﬁa%r (é J.

rela edvvl pooTr prognosis 1 n
rBDJIemmI 996; 4, nemmammm niUNaEddr aeldtekini pamntumors

U AR 5 o e 1987 BB s and B thacton s
%stttﬁf%ugﬁ'?g%la)ﬂgﬁ%rr RIRIORT A nhy ﬁﬂrﬁbn‘%]h@e%{ ({Wﬁﬁhgkﬁ R. A. Cell

nor e of a series of “non-snal
d8086¢e 813 Ba@nfefectdiic tiis pgthvbaat hayehisn Heenastdivar tqoilve an

ETRFESE Plogiogls RO Ao, 1652 01 pdfhboriaigtd WET bdor prognosis in
5E8-72)-col Rybtinona BESOROPERATAAIGRBREHRRAIRSNA FPdhias, J. et

pRb/ pl pat hway was abrogated éxcl usi vel

talhrz@wyh Reiadﬂed;éﬂgen 561 4@ hé2p) 6Ageorenaliearnd cyglg1 Di amd/or pRb

G ahT kb feselly Bl Bl RBE FrdoraBRiiadl of a series o

esRrRHSl 68l KDangFtEhc@ﬂQpééimemcindfda@l]?i$_|th@t cyéﬁﬁemdgmwor pRb
ki nases in a nunber of tissues see Teicher,

COPIESP B TBPWRAN SUP it WaGAHTIOPG0ESIAANERRIB0A, St Int. U
79968, ﬁé‘%?é“yé’év%% &%f@%%%ﬁ%&ér‘cfﬁo@ﬁ%s %), the

pa vvay ' human cancer roug
rpéw;bm pamwwyagagabrozgat@cﬂ et(d:wleswelw thm;gmnécmmn@n dfah&p16 gene

S oS B2 A o TG A S, e
P %rr%?ﬁevx} 8n %@Iéﬂéﬂ“@étw{é@?\' é&ﬁreé’éloﬁb@ BRioSarkd ﬁi(:é‘é\:fi{cgn/%clin

t hi s pat hway or exa ects on cancer
Id&pendereﬂrkl ShERen nwsnurglbanbf tiesdiessseeZBeiaimen, 8efvs €ancer Chemother.

onuc j.d er expression or addition of
gilf@?@ aqe/- %ﬂbhi gédﬁ?38%{'he pat hway. See, e.g., Lukas,
et al. Nature 1995, 79, 573- 582 Nevins, J. R

si:u ence 1992, 258, 424-429: Lim |. K. et al.
Rsicauae af theainybivegent of §1e1@gt§4/02®m DgeRiBpathweay indumgn cancer

gﬁroﬁgn]ltg}%@lﬁﬂggﬁ%%g Pg%g,n%ggggzo? ﬁ%&gf&g?ﬁﬁgl oy G % §'s phase, and

ey b®Intial thiePddeuticHEhefiaftd mSmbeulaling@hisdath w8y, Gherd has been
Sci. Bull. 1999, 44, 541- 544% The role of cdks in the

F@@ﬁ'ﬁﬁfﬁ% injereséin agents |c§fﬂ@tl inhibitrinspmMpte elerenigpf this pathway.
55! BB E s oin EXRCH. 3 1000, ROV D5 e
tamrp@msejellgdﬂmcmatldeg andra@yetr £xpredsion Wdﬁlthdek[ﬁf@ﬂ?idS involved in
Cﬁe pa %&a@mgee e.g., Lukas, J. et al. Nature 1995, 79, 573-582; Nevins, J. R.
Science 1992, 258, 424-429; Lim, |. K. et al. Molecular Carcinogenesis 1998, 23,
25-35; Tam, S. W. et al. Oncogene 1994, 9, 2663-2674; Driscoll, B. et al. Am. J.
Physiol. 1997, 273 (Lung Cell. Mol. Physiol.), L941-1L949; and Sang, J. et al.

Chin. Sci. Bull. 1999, 44, 541-544).

The role of cdks in the regulation of cellular proliferation is thus well established.
For example, as shown above, there is an extensive body of literature validating
the use of compounds inhibiting targets in the Cdk4 , Cdk2 and Cdk1 pathways
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cytostatic agents that are usetul in the treatnent of
di sease processes which feature abnormal cell ul ar
growm h, such as cancers and other cell proliferative
@ﬁﬁﬁld@rpﬁfarm\mmeh@oeut@rag@wn@bltwfs %trﬁeéiulads Preldeggation thus act
%‘é%%‘rsﬁﬁé’% A él%e?% H{afl‘sér'é uJ Wik A trggﬁﬂé’&adw‘%‘%ééase
poOSI'S, euro 107 omat osi' s heros erosi s,

;pud)msaswvmcrbfemum a@drhiall temlapgmwm,ss,ua:h astamcerataotyother cell
bowel disease, transplantation rer% ections

ﬂﬁ‘?lgﬁﬁt'aﬁQsorQ?WSde|luﬁfr@C{Qrﬁ@W9|ﬁé !ﬁiﬂrﬁ‘@t'o%ut (erptbenign prostate
lr/w:y%ipg?ggéofaﬁﬁﬁﬁsadeﬁ Fﬁé%os%o}%ﬁlygﬁél’s ﬁ@ﬁltoeﬁ&oﬁ?a'tésm

t ol mmune di sease r heunat of d
athdrostlesysigoulinasary, fibrasik aani to, yosbomb idflamazdry bawel

RS BERS 4Fo TABE A By S o B ot o

qm@%@%eb%SQV|nE’§rdﬁx0§9§ BoIbineRae vira gy, %hfd?ﬁﬁrhlfne disease (e.g.
lateral sclerosis, retinitis P|gnentosa spi nal

LATCTSTY r@eumat@ﬁwthrmﬁdpsxy@m anflardegtary lewed aiseass), For

e nd hi bi,t t he,. Cdk4/ lin D, ..
DEb R SRERRLER MRt Bbng T coF hRER 3 Wit mBe cisease),
and rﬁi’[ﬁé@ég@éﬂimdlsea%@ % P2&insdR’s diBvass .andyotrophic lateral
Ther. Patents. 2001, 11, 405-429; Si'el ecki

1scPer@$|s r@mnltls Pigertosenspinal mgggtqjar agophy, and cayelyrab

ention relates to novel diam nopyri m di nes
@Fséﬁgkf“ﬁ la N2 SN R2 HNNRL wherein 25 RL is
selected fromthe group heterocycle and | ower

| kyl - het erocycl e, wherein the rocycle noiety in
&f ﬁeY'ﬁ‘é’ﬁ&ﬁEe p@HFﬂ%HHT'W”%@/e 9@”‘&2&%&'” @%tawawe@pfqr@xample:

T Ritis SHPShb W RGhSor, BIeRRIEIMY BrR!. 280895 587297; Dumas, J.,
Exp. Opin. Ther. Patents. 2001, 11, 405-429; Sielecki T., et. al., J. Med. Chem..
2000, 43, 1-18.

The present invention relates to novel diaminopyrimidines of the formula

NH, S
N™ N R2
P
HN N

|

R1
wherein
R! is selected from the group

heterocycle and lower alkyl-heterocycle, wherein the
heterocycle moiety in both instances optionally may be substituted

by up to four substituents independently selected from
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| ower al kyl substituted by oxo, OR12, CO2R12, NR5Re,

wee@ynslbor C(O) NR5R6, 5 CO2R, COR11, CORL2PCT/EP2006/068406
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C(O NR13R14, S(OnR15, 10 0X05-O0OR12; or NR5RG;
aryl; 15 aryl substituted by H, S(On-R15, NR5R6,
20 carbonyl, carbonyl substituted by | ower alkyl, OR12
or NR5R6, |owek alkyl, l|ower alkyl substituted by
OR10 or NR5R6, lows allyl8 ; hal ogen; cycl oal kyl; 30
cycl oal kyl subkwerlied sbpsiited INRERE, OR'SCPARIHNRRC,
| over al kyl, agdO)&ieor B{@WNR¥RMHsti tuted by

CO.R’,

COR'",

COR'?,

C(O)NR'"*R™,

S(O).R™,

0X0,

OR'2; or

NR°R®;

aryl;

aryl substituted by
H,
S(O)-R™,
NR°R®,
carbonyl,
carbonyl substituted by lower alkyl, OR' or
NR°R®,
lower alkyl,
lower alkyl substituted by OR'® or NR°R®,
ORS&;
halogen;

cycloalkyl;

cycloalkyl substituted by OR’, NR°R® or S(O),R'®;

lower alkyl, and

lower alkyl substituted by

NR°R®,

NR''SO.R™,

CO-R™,

S(O).R™,

heterocycle,

heterocycle substituted by
lower alkyl,
CO2R'? or
SO.R'",

heteroaryl,

heteroaryl substituted by
lower alkyl,
CO2R'?, or
SO.R'",

aryl, and



NR5R6, 35 N R11 SO2R15, CQ02R10, S(O) nR15,
heterocycl e, heterocycle substituted by 40 | ower

w@bdoglog011€C02R12 or SO02R15, heteroaryl, heter oP€WEP2006/068406
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substituted by 45 |ower alkyl6- CO2R12, or SO2R15,
aryl, and WD 2007/ 060110 PCT/ EP2006/ 068406 -6- aryl
substituted by |lower alkyl, halogen, N R5R6, 5
COR12, or COzRawy substitptedsly ect ed from the group aryl,
heteroaryl, cycloal kyl lawegriaditybr ocycl e, wherei n each
to may be substituted byalogeno four substituents

i ndependently sel ect edNRPRIfp t he group | ower al kyl,

| ower al kyl substitutedcoyr'hadrogen or OR10, hal ogen,
15 OR1 , COgR12;

R? is selected from the group

aryl, heteroaryl, cycloalkyl and heterocycle, wherein each
may be substituted by up to four substituents independently
selected from the group

lower alkyl,

lower alkyl substituted by halogen or OR',
halogen,

OR'?,

NO.,

CN,

NR°R®,

S(0)-R%, and

SO--NR'®R'7;

R® and R® are each independently selected from the group
H,

lower alkyl,

lower alkyl substituted by oxo, CO,R'?, OR'?, NR™R'*, C(O)NR'"*R™,
SO:R'™, NSO2R'?, heteroaryl, heterocycle, or heterocycle substituted
by oxo,

cycloalkyl,

cycloalkyl substituted by CO2R'?, OR'3, NR'*R™"™, C(O)NR™R'" or
SO:R'",

aryl,

aryl substituted by NR™R'*, OR'?, CO,R'?, C(O)NR™R', SO.R'®,
halogen, lower alkyl, or lower alkyl substituted by halogen, OR'Z, oxo,
COzR', C(O)NR™R™ or NR'*R",

SO.R™,
CO.R', and
COR'",



NO2, CN, N R5R6, S(On-R9, and 20 S02-NR 16 R 17;
R5 and R6 are each independently selected fromthe

w@eaapeoi) | ower al kyl, 25 | ower al kyl substi tecEEP¥6/068406
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oxo, CO2R12, OR12, NR13R14, G(D) NR13R14 , SO02R15,
NSO2R12, heteroaryl, heterocycle, or heterocycle
substituted by oxo, cycloalkyl, 30 cycloalkyl

subst iof @lteenasyelyo trR1aroupRNR mgmmar@@WQM4 or

i E%Pﬂo%"mﬁi'g%i"ﬁ‘go%@% ﬁ%l%ug?i%@[ﬁ%v\er al kyl |

additioned thd kittogambetwiioh &Y and R&bembondédRcarberx fing
CO2R12, C(O)NR13R14 or NRI3R14, SO2R15, C02R12, and
PthOS’Cﬁﬁié Camrn@r@@ﬁmqet'mmémm)@m@@eﬂ)@y ong sy

gﬁdr%rd&*ﬁdf?il ortdjg s NRRBGr6aH S 2ha Sraﬁd’lgn avi ng

rlng atons, sal rrng atons
atorps ioptiogaliynbeiag d;ubs’nmtetcbby e, rixor dRE PR o lowre reik s

rbon.ying atons, said carbon
rain%do‘é(%ﬂ@ygﬂirbsgﬂgﬁ%?’ybﬁﬁng repl aced by one or 5 nore
additional N or O ring atons or the group SO, and
said ring atons optionally being substituted by OH,

I kyl and | ower al kyl substituted
%if‘?%ﬁ%'%ﬁé%lﬁom Ao @

lower alkyl,

lower alkyl substituted by OR'?, CO:R'?, NR°R®, C(O)NR°R®, halogen
and oxo,

cycloalkyl,
cycloalkyl substituted by OH, oxo, or NH,

SO.R'°, and
COR';

R® is selected from the group
H,

lower alkyl,

lower alkyl substituted by NR°R®,

heterocycle, and

heterocycle substituted by lower alkyl, CO-R' or SO:R'>;

R? is selected from the group
H, and

lower alkyl;

R'C is selected from the group
lower alkyl,

aryl, and
aryl substituted by halogen or NR°R®;



to R7 is selected fromthe group H, |ower alkyl,
| ower al kyl substituted by OR12, CO2R12, NR5RG,

WE@yMRARG, hal ogen and oxo, 15 cycl oal kyl, PCT/EP2006/068406
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cycl oal kyl substituted by OH-®xo0, or NH2, SO02R15,
and 20 COR12 R8 is selected fromthe group H, |ower
al kyl, 25 | ower al kyl substituted by NR5R6,

het erocycl e, and heterocycle substituted by | ower

1Kyl 5, RO is selected fromthe
3%3&3%%&%&@0@%?@@&) al kyl; R10 is selected fromthe

gr oup IGMer al kyl, 35 aryl, and aryl substituted by
hal ogen |pweNBiigH;andO 2007/ 060110 PCT/ EP2006/ 068406 8-
R' is selected fromthe group H, |ower alkyl, and 5

| oner al lRWer ailys sulpsitteleddyy exanmbalegiedgen;  RI12 is
sel ected fromthe group H,

R'?is selected from the group
H,

lower alkyl, and
lower alkyl substituted by NR°R®or OR™';

R' and R' are each independently selected from the group
H,
lower alkyl,
lower alkyl substituted by CO-R'?, OR'?, NR°R®, C(O)NR°R®, SO:R'",
NSO2R'?, heteroaryl, heterocycle, or heterocycle substituted by oxo,
cycloalkyl,
cycloalkyl substituted by CO2R'?, OR'?, NR°R®, CONR®R°® or SO:R'®,

aryl,

aryl substituted by NR°R®, OR'?, CO:R'?, CONR’R® , SO,R', halogen,
lower alkyl, and lower alkyl substituted by halogen, OR'?, oxo, CO2R'?,
C(O)NR°R® or NR°R?;

SO:R'",

CO.R'2, and

COR'2,

or alternatively, the group -NR'"R'* can form a ring having a total of
from 3 to 7 ring atoms, said ring atoms comprising in addition to the
nitrogen to which R'® and R' are bonded, carbon ring atoms, said carbon
ring atoms optionally being replaced by one or more additional N or O ring
atoms, and said ring atoms optionally being substituted by OH, oxo,
NR’R®, lower alkyl and lower alkyl substituted by OR';



| ower al kyl, and 10 | ower al kyl substituted by NRS5R6
or OR11l; R13 and R14 are each independently sel ected

wo eanmosieo group H, | ower al kyl, 15 | ower al kyPCT/EP2006/068406
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substituted by CO2R12, OR12, NRS5R6, C(O) NR5R6, SO2R15,
NSO2R12, heteroaryl, heterocycle, or heterocycle
substituted by oxo, cycloal kyl, cycloal kyl
substituted by CO2R12, OR12, NR5R6, CONR5R6 or SO2R15,

sar I [ d by NR5R6, OR12, CO2R12,
RS&S?le%?ﬂ@ﬂqﬁ%p%ﬂeoﬁ, | ower al kyl, and | ower
al kyl sudgtituted by hal ogen, OR12, oxo, CO02R1Z2,

O NR5R6 NR5R6; 25 SO02R15, CO2R12, 2
§§ él t or @l SURTIJUSHHRY t?PcQEBUP hﬁmdf%é%a%‘q%o%ﬁx%ﬁ%r CFPgF?”Q, lower

havi ng aalkytand lgwer subsfituted halpear, ORal @xpi 2R -,
at oms co@fPINRTY orNBRT,ti on to the nitrogen to which
R13 and R14 are bonded, carbon ring atons, said carbon
ring atons _optionally being replaced by one or nore
addi ti on®¥eP&¥- 0 ring atoms, and said ring atoms

opt i onal hatePRrPOsbsRRItbd BY 8Fe BYo R haeyen, SOMRBREO.R™, COR'™,

20071 o25@8&%&?@@%&%‘?’0%&0%%?%@%‘32‘F“ias e 20, CO.R™,

fromthe 'group aryl,’” aryl substituted by the group
hal ogen, CO2R12, SO02R10, COR12, lower 5 alkyl and
| ower al KByR® substituted by hal ogen, OR12, oxo,

CO2R12, C(O NR5R6 or NR R6,
lower alkyl,

lower alkyl substituted by halogen, OR'2, oxo, CO2R'?, C(O)NR’R® or
NR°R®,
heterocycle, and

heterocycle substituted by the group CO2R'?, COR'?, SO:R'?, lower
alkyl, C(O)NR°R®or NR°R®;

R'® and R'” are each independently selected from the group
H, and

lower alkyl,

or, alternatively, the group —NR'®R'” can form a ring having a total
of from 3 to 7 ring atoms, said ring atoms comprising in addition to the
nitrogen to which R'® and R'” are bonded, carbon ring atoms, said carbon
ring atoms optionally being replaced by one or more additional N or O ring
atoms, and said ring atoms optionally being substituted by lower alkyl,
OH, oxo and NH;; and

nis0, 1or2;
or the pharmaceutically acceptable salts thereof.

These compounds inhibit cyclin-dependent kinases, most particularly Cdk1, Cdk2
and Cdk4 These compounds and their pharmaceutically acceptable salts have
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heteroaryl, heteroaryl substituted by the group
hal ogen, CO2R12, SO02R10, COR12, 10 |ower al kyl and

wo oweneElkyl substituted by hal ogen, OR12, oxopPCTBPRLZ)68406

NR5R6 or NR5R6, NRS5R6, | ower- 18l-kyl, 15 | ower al kyl
substituted by hal ogen, OR12, oxo, CO2R12, C(O) NR5R6
or NRS5R6, heterocycle, and heterocycle substituted by

andpliriplimartivity anoare usaiolR 2he freaipentay eankal of cancer, in

AT RS a0 PO R BB cancor

alternatively, the group -NR16R17 can forma ring
havingéatotal of from3to7r|nguatorrs said ring

derRICEBMAYRNIRY &0 s8lgies rPhasmag th;ﬁltcpmj:p,sltto(ps\,g}gr@q»{lsrng
1R oI G0 A A GBSl e s

adaistar dnadeoN and 8 phamga&Guthbyacceptdbleagatrier cmrgempnmat.
optionally being substituted by |lower alkyl, OH oxo
and NH2; and n isO, 1 or 2; 35 or the pharmaceutically

%@%‘eé@hﬁ n$énhtich aIBSVrélﬁtes tUtﬁé%s@QﬂFa@lPéajs"E o'nBrHthrSound of
cycli n-dependent ki nases, nost particularly Cdk2

Aoronutalk dortthe Tearfapioue 0 medican@ite fcpmmedeaﬁmnt af cgncer, in
abl alts_ have WD.2007/ 06 CT/ EP2006/ 068406

B BT T AR Al B st edlPl. FRaRYBrosiaft gancer.

treatment or control of cancer, in particular soI id

tunors, nore particularly breast col on, lung
Jﬁt@s@raﬁentdawe@ron further prlatesiie 4 methad fon tr@agag péICQﬂUS@”'ng

BB S Gk EPOSAICH S COARG! ST O ooy

nmor e~ ¢onpoun nven ar maceu
paceiabl © theltteatment or control of breast, lung and colon and prostate

tumors by administering to a patient in need of such therapy a therapeutically
effective amount of a compound of formula I, or a pharmaceutically salt or ester

thereof.
As used herein, the following terms shall have the following definitions.

“Alkoxy” means any alkyl radical that is attached to the remainder of the molecule
by oxygen and is often designated by the monovalent radical -OR. Examples
include, but are not limited to, methoxy, ethoxy, etc.

"Aryl" means a monovalent, monocyclic or bicyclic, aromatic carbocyclic
hydrocarbon radical, preferably a 6-10 membered aromatic aromatic ring system.
Preferred aryl groups include, but are not limited to, phenyl, naphthyl, tolyl and
xylyl.

"Carbonyl" means the radical -C=0.

"Cycloalkyl" means a non-aromatic, partially or completely saturated monovalent
cyclic hydrocarbon radical containing 3 to 8 atoms. Examples of cycloalkyl
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or ester thereof, and a pharmaceutically acceptable
carrier or excipient. The present invention also

W0 edoaber1d o t he use of at | east one conpound OPCT/EP2006/068406

formula | for the manufacture ldf- nedi canments for the
treatnment of cancer, in io particular solid tunors,
nore particularly breast colon, |un rostate
@mlnduﬂﬁebpt @it IT{FSHO: GCIRIOPNBICYPlePHBbSYCIPReNtyl and
Qgép or treating or controlling cancer, nore

o arly the treatnment or control of a solid
tunor, nost particularly to the treatnent or control
of breast | ung and col on anghﬁros ate 15 tunors b

aBHPEHG FIPHET 1araNSaR pEIUN FhatdearaetieorPreHeRlapledate or
gﬁ%‘é@n)&t@téw@;!rtba i &GVt ;ﬂg}%@tthe suPyiFAT S duBlect being

rmul a | arrraceutlc salt or es
tieatexbf . As used herel n, the follow ng terrrs shaI I
have the foll owi ng defi ni tions. 20 "Al koxy" neans any
al kyl radical that is attached to the remmi nder of the
”Hb%@%heme@hs‘m%@l% é‘rﬁlGrlhé &Bhﬁﬁ‘e BeRIdma L RerePNoly MBorine or
monoval ent” radi cal -OR Exanples include, but are not
lchigirineéd t o, net hoxy, ethoxy, etc. 25 Aryl means a
nonoval ent, nonocyclic or bicyclic, aromatic
carbocyclic hydrocarbon radical, preferably a 6-10
MEBRe6 foAT AiRinsGreaterRtélectddTebranst@mind $r ef erred
aryl groups include, but are not Iimted to, phenyl,
napht hyl, tolyl and xylyl. 30 "Carbonyl" neans the
rl " |
ﬁg eCrB% y %Qa%%%ﬁpfaé?ﬁ 58\@3 éjﬁgy(nalgarr{gﬁ%(/ﬁt%@@'htﬁnmlg up to two
mmgso@aemtedra@temwlcgrwm iriohgled buo afe abtolrraltedEmmmbeyl furyl,
of cycl oal kyl V\Q 2007/.060110 PCT/ EP2006/ 068406 -11
w%ﬂspyrﬁelt/ﬁm iyt PaFdingoPYTaZIN.-«xagslyl. dligxalyt spyaolinyl,
%h@cﬁtH?lﬂmld%SﬂeoB@Hiéffbr gnd féﬂ%tz%i&ﬁx# teferr&d frlﬁgtéy‘éfems include,
unt "’ reans an anount at I's ctive to prevent,
&luk axé aoidinited B, denkzotran doenmmmsleoandjtmemmeor
prol ong the survival of the subject being treated.
"Hal ogen" neans fluorine, chlorine, brom ne or iodine,

PHEfRbaRIY" i 'wetdrBBy@yI" nfddnRrd B&turated or partially unsaturated, non-
aromatic cyclic radical of 3 to 8 ring atoms in which from one to 3 ring atoms are
hetero atoms selected from nitrogen, oxygen, S(O)n (where n is an integer from
0 to 2), or a combination thereof, the remaining ring atoms being C. Examples of
preferred heterocycles are piperidine, piperazine, pyrrolidine, morpholine,
indoline, tetrahydropyranyl, thiomorpholino, pentamethylene sulfide, and
pentamethylene sulfone.

“ICs0” refers to the concentration of a particular compound according to the
invention required to inhibit 50% of a specific measured activity. |Cso can be
measured, inter alia, as is described in Example 19A, infra.

‘K" refers to a measure of the thermodynamic binding of the ligand/inhibitor (that
is, a compound according to the invention) to the target protein. K;can be
measured, inter alia, as is described in Example 19B, infra.



10 "Hetero atonmt' neans an atom selected fromN, 0 and
S. "Heteroaryl" neans an aronmatic heterocyclic ring
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het eroaryl groups include, butli2are not limted to,

t hi enyl, furyl, 15 indolyl, pyrrolyl, pyridinyl,

P r|d|ne ra2|n |, oxazolyl, thlaxolyl U|noI|nK
P;@Wﬂﬁ %I'M'yla Oﬂ%@rdﬁzi‘@lnéin%@ﬂwmmihgh@rme?rgai@wr alkyl-

'ﬂre?ér‘éﬁ cﬁg (ﬁérﬂﬂesc‘é r‘aag&no'd?r%l 8Fbran%r|%d%ra ARl él|p'ﬂa'ﬁ8d

onuran xazo e and ene

'hijeltaanisyre havingr tolgtrrefeesisly yil to 4Tesainisora atomtslr ?Ey@dalolbwer alkyl
parti al l unsaturated, non- 20 aromatic cyclic ra
90ups HChIdRiTREAI. eV} FaRMI- 1PRTPBYh Bl U 7 rbgltrét SRy hexy

%%t h8&k Vﬁ_ro atons sel ected fromnitrogen, oxygen,
F)n ? ere nis an integer from 0 to 2), or a

conmbi nation thereof, the remaining ring atons being C

E{Sanpl es of preferred het er ocycl es are pi peri di ne,
58r T537E =Pyrrol i di ne, morpholine, indoline,

tetrahydropyranyl t hi onor phol i no, pent amet hyl ene

sul fide, and 25 pentanethyl ene sulfone. "1C50" refers

fBhatmeacssiicaty fAecemsablefesiepaefereid acoamtﬂmﬂy esterified

RO G SV GRSl BOuh R i 6 biotogica

ieffeetivetldss, antBpropeftRsadfithe dohibobxasml eorkiife ; lantirate cishved in
"K," refers to a neasure of the therm)dynamc bi ndi n

afva (rethe graraismnieBhe sprresparding active earmsxylieiacid. Further
T ORel ke B SIS ohO h0R 31 S DI Al Borlry o
pharmbeeital cbmbbandy\@ @mré/o%mlu@s@m PRIGrOG6 OBGrdgaard H ed.

-12 "L t h h
(L Sl 50 it et B s b33 s an

rggorgirypgﬁskﬁe% i@E@%%%ﬁfoﬁ%@ fid; W@géﬁaard Larsen, et. al.,

avin abl'y 1Tto
a'teattmokTqi@rugl Ddzsmg\re and|eMelogmentpRdi bt | 1896) @k poy 52 1 91.
et hyl, propyl, isopropyl, butyl, t-butyl, 2-butyl,
pentyl hexyl 5 and the like. "Oxo" neans =0.

PH@FH%@.WGBWEM@Q%I@F&@*D kSrepSiortonveRiiShs dci- ﬁddltlon salts or
convent i onal esterified 1o conpound of fornula
rbaeefagddatlormajmpat tptainpghe Winlegicakeftaciiveaess and ﬁéopertles of the
% mp%%'naglof formula | and are formed from suitable non-toxic organic or
inorganic acids or organic or inorganic bases. Sample acid-addition salts include
those derived from inorganic acids such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and
those derived from organic acids such as p-toluene sulfonic acid, salicylic acid,
methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic acid, lactic acid,
fumaric acid, and the like. Sample base-addition salts include those derived from
ammonium, potassium, sodium and, quaternary ammonium hydroxides, such as
for example, tetramethylammonium hydroxide. The chemical modification of a
pharmaceutical compound (i.e. drug) into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical and chemical stability,
hygroscopicity, flow ability and solubility of compounds. See, e.g., H. Ansel et.
al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at
pp. 196 and 1456-1457.
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i nformati on concerni ng exanpl-d8 -of and the use of
esters for the delivery of pharmaceutical conpounds
is avail able in Design of Prodrugs. Bundgaard H ed. 15
(EI sevier, 1985). See also, H Ansel et. al.,

ORISR e D B SR v,
@Ixclplen'fee(tt:lqGn@d;am;c piﬁhmga@@|m1lmebt%\tﬂé apdwmbs(aMaﬂiﬂ non-toxic
199 Etr 52-191. "Pharnmaceuti cal | accegt abl e
§%1Ffl lﬂ@f? e wfaCb,éhﬁ/eﬁftncalaélcomn%mgda.asﬂr%wsgeé ¢s or 20
base-addition salts that retain the biol ogical
ef fectiveness and properties of the conpounds of
f'Sulpsiitated, aaujinaerLE)stitute@aINyr onezns thablhe swvstitutianccan occur at

D20 e ARL T Bl B g o B s o
‘é%h‘é@lﬁsf tuagh 'sﬁ@ragémdép'é%b@ﬁtlﬁ §é|@cfé‘éj I%(rﬂrtﬁé @F@él'ﬁéd options,
acid, hydrobrom c acid, hydroiodic acid, furic

aeganing thatanere than @nepmmph@nt aychel pegsenh sinuliangougly at
agﬁ 25 &q§se derived from organic acids such as

a8y &lheSsul f oni ¢ acid, salicylic acid,

nmet hanesul foni ¢ aci d, oxal i ¢ aci d, succi ni ¢ aci d,

citric acid, malic aC|d | actic aC|d fumaric aC|d
ahaerapeutically. efwve@rmgﬁ EGaNs iadrAnaRtofiai dear @nerresapound

r t
GOl | BPh BRFRRL LAY G2 Eb 1B SAELHELE horco, hat
ts@mffdmﬂtlwmmmn?p'roﬂlferhyﬂm axdae. pré\lfﬁnlts hifffereaﬂlac}lo(n of a human tumor
ication o rmaceutical compoun i.e

@?thCMHHEJ%P@ﬁﬂﬁumgrgef@@ﬁhlque wel | known to
pharmaceutical chem sts to obtain inproved physica

and chem cal stability, hygroscopicity, flow ability
amdne @nutddi meynt, dhe poegent mientiSe eglate gto, cainpdursdd ofeformula |
al ., Pharmaceutical Dosage Forns and Drug Delivery

Systens (6th Ed. 1995) at pp. 196 and 1456-1457. WO

2007/ 060110 PCT/ EP2006/ Qpf40§ - 13 "Pharnmaceutically
acceptabl e," such as pharrfacgutical |y acceptabl e

carrier, excipient, etg., ans pharmacol ogically
accept abl e and substam [ ~toxic to the subject
to whi ch the partlcu r cgmpoun is adm ni stered. 5

" Substitut ed, g ituted al kyl, neans that the
substitution can cur dt one or nore positions and,

unl ess ot herwi se ihdicated, that the substituents at

R1
1,

or the pharmaceutically acceptable salts thereof, wherein R' and R? are as
defined above.

In a preferred embodiment of the compounds of formula |, R? is aryl, preferably
phenyl, more preferably phenyl substituted by halogen, most preferably F, or
OR'2 wherein R'?is lower alkyl. In a most preferred embodiment, R?is phenyl
substituted by one or two F molecules and one OR'® group wherein R'? is lower
alkyl, preferably methyl.
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each substitution site are independently selected from
the specified options, neaning that nore than one

wanishsdiwent may be present sinmultaneously at BOI/EP2006/068406

vari ous sites. "Therapeutical-liy-effective anmount™
means an anmount of at |east one conpound of Fornula
I, or a pharnmaceutically acceptable salt or ester
thereof, that significantly inhibits proliferation

WANBIGR L bG8 RO AR BB ARS, RO

I nc uman unDr cel nes. I n one

eehedarng, nbreféim)ly)beﬁﬂﬁtr rdn)vento @Rambaire&ntzoamep@ms
of formula I R2 HN N Rl or th

;B’Iﬁ%freﬁ?é%)éﬁﬁﬂé%fplf%” @Eﬁi%rﬁb%%b%'&l't?g thHI?r'%Qﬁn rﬁ%r%?ﬁ?rﬁ@y F.

and R2 are as defined above. 25 In a preferred

enbodi nent of the conpounds of fornmula I, R2 is ar%l,

|d)m ahetheil greferrmhgrnbodtmentmfehecaMppupUerwIformmasil | Rusexycloalkyl,
nost

evglratggﬂj/q:loperﬁtyggr;%&? hpexé(%l &3ch P fg%(ﬁép%%alﬁllz@a%e su%strtuted

Q\hﬁr])zg{,\,e@"@egh@/&gq@& one or two F nol ecul es and one
OR12 group ' wherein R12 is lower alkyl, preferably

met hyl . WD 2007/ 060110 PCT/ EP2006/ 068406 -14 In

th d th f o
78 Bhifer B SRSEREmBERERaTR) I Grhpguidy B BT R
Ihersro cpazsreterablylspaadiae) @rrcmﬁr’(e opp&htanRithylene sulfide, each of
benzof uran preferab substi t ut ed by hal OgHQWenDSt

wighepRNNAllY. may besuabiuiee Wih dpwer alkyl nt of
the conpounds of formula I, R2 is cycl oal kyl,
preferably cycl opentyl or cyclohexyl, each of which

dpanotnalr Ipyefmdh&nb@d)ﬁeint of thd compbundaseffoarnlsi |, ®idé as defined
al koxy o, | n anot her preferred enbodi ment of t he
@gﬁﬁ%@,qgsti o & Beterpcycle, prgferably piperidine or pyrrolidine, and most

preferably substituted by S(O),R'> wherein n is 2 and R'® is lower alkyl, NH, or
heteroaryl. Also preferred are heterocycles substituted by the group CO2R’

wherein R is lower alkyl.

In another preferred embodiment of the compounds of formula |, R? is as defined
above and R’ cycloalkyl, preferably cyclohexyl, and most preferably cyclohexane
substituted by NR’R® wherein R® and R®are H or one of R® or R® is SO;R'® and
preferably R'is lower alkyl or lower alkyl substituted by NR°R®.

In another preferred embodiment of the compounds of formula |, R? is as defined
above and R’ is a lower alkyl-heterocycle.

In another preferred embodiment of the compounds of formula |, R? is as defined
above and R’ is aryl, preferably phenyl, and most preferably phenyl substituted
by S(O)nR' wherein R'® is lower alkyl, preferably methy!.

In another preferred embodiment of the compounds of formula |, R? is as defined

above and R’ is a lower alky, preferably ethyl and propyl, and most preferably



het erocycl e, preferably piperidine, pyrrolidine or
pent anmet hyl ene sul fide, each of which optionally may

wheoosobrate t uted with | ower al kyl or al koxy. | npemarives/068406
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preferred enbodi nent of the edfpounds of fornmula I, R2
is as defined 15 above and Rl is a heterocycle,

preferably piperidine or pyrrolidine, and nost .
ﬂﬁwre@b]dl%wbﬁjﬁéﬂ‘cﬂ bmﬂ\b%f'oPSng(a@lﬂmg RSR[5 O-B"ang R'is
i S.1.0 I ryl.. Also preferred

ten By Selarfe o sbEeeBineal GRS IR up Cozkr
wherein R7 is lower alkyl. 20 In another preferred
enbodi ment of tge compounds of fornmula I, R2 is as,
dRfBrige A MR ¢S -HHArRE BGCSHIG PENZRYKF RY HBIA)N-2-ylamino]-propyl}-
erably cycl ohexane

g%%btgﬁ‘?é&ygga@gg?\&g%m%gé)éi n R5 and R6 are H or one of
R5 or R6 is SO2R15 and preferably R15 is | ower alkyl

r |lower alkyl substi.tut by NR5RG. 25 |In anot her
i1 angiet arelkl b e R S RpRati e BRI a1, o
is as defined above and Rl is a | ower
al kyl -heterocycle. In another preferred enbodi nent of

the conpounds of forrmula I, R2 is as defined above
and is aryl, preferably phenyl, and |nost preferably
phe substi tuted by S(O nR15 el R15 is

I | kyl, preferably nmethyl. In a —pRef erred
i R4of the c unds of fornul\q
above apgd iS5 a lower alky, preferably

ethyl and propyl, and-Nost preferably \§O 2007/ 060110
PCTAEP2006/068406 - 15\l ower al kyl sdbstN tuted by
NRSR¥ wher ei n, one of R5 &P is S02RA5 anfd® R15 Bs q
| ower alkylﬂakxanples of su )conpounds includép an
N-{3-[4- Am no-5-(5-fl uoro-2-nethoxy-thiobenzoyl)-pyri
m di n-2-ylam no]-propyl}- 5 methanesul f onan de
(Exanmple 8). In another preferred enbodi nent, Rl
selected fromthe group RA RANRAIT IN N R3 R3R5
R6 (a) , ) , (c¢) and

R

wherein

R? is selected from the group
H,
lower alkyl,
lower alkyl substituted by oxo, OR'?, CO:R'?, NR°R®, SO,R"®
or C(O)NR°R®,
COzR’,
COR'2,
C(O)NR°R®, and



10 R41 S An R15 (d), wherein 15 R3 is selected from
the group H, lower alkyl, |lower alkyl substituted by

woz@7/08R12, CO2R12, NR5R6, SO02R15 20 or C( O NPBREP2006/068406
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CO2R7, COR12, C(O NR5R6, and6WD 2007/060110

PCT/ EP2006/ 068406 - 16 SO02R15; R4 is selected from
the group H 5 ORlL1l, lower alkyl, N RSR6, N,
oxo 10 CN, andSQ:R 6gen; R4' is selected fromthe
group H, 15 OR11, |ower alKkyl,

R* is selected from the group
H,
OR11,
lower alkyl,
NR°R®,
NOs,
0X0
CN, and
halogen;

R* is selected from the group
H,
OR11
lower alkyl,
NR°R®,

halogen;

R®and R°® are each independently selected from the
group

H,

lower alkyl,

lower alkyl substituted by oxo, CO2R'?, OR'?, NR"*R'4,
C(O)NR™R'™ , SO:R'™, NSO2R'?, heteroaryl, heterocycle, or
heterocycle substituted by oxo,

cycloalkyl,

cycloalkyl substituted by CO.R'?, OR'?, NR'*R", C(O)NR'*R"*

or SO,R'™,

aryl,

aryl substituted by NR'R'*, OR'?, CO,R'?, CONR'"®R",



N R5R6, NO2, CN, and 20 hal ogen; R5 and R6 are each
i ndependently selected fromthe group H 25 | ower

wa@bdoglogothower al kyl substituted by oxo, CO2R12pCTIRERN6/068406
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NR13R14, C(O NR13R14 , S02R13;7-NSO02R12, heteroaryl,
het erocycl e, or heterocycle substituted by oxo 30
cycl oal kyl, cycl oal gyl substituted by CO2R12

NRL3R14, O 0) NRD2R12 halpgesn jowe, albylﬁnd Iowrﬁlkybsybstltuted by
substi t ut ed byhaRgMAQFfﬁl@ﬂO C52RY 3, CONRIBH1or, NRBR™;
2007/ 060110 PCT/ EP2006/ 068406 -17 SO02R15, hal ogen,

| ower al kyl angd.®\er al kyl substituted by hal ogen,
OR12, oxo, C02R12, ,CONR13R14 or NR13R14; SO02R15, 5
CO2R12, and R alternatively, the group

- NR5R6 can for@gﬂqmi ng having a total of from3 to 7
ring atons, said rihg atons conprising in addition to
the nitrogen to 10 which R5 and R6 are bonded car bon

:Ieglga?’tég‘ﬂgvaii %&%&@p&b@% B ONm%:rl”%]ﬁ éggﬁig% of from 3
or  the7¢riy ﬂoﬁ@sa@“@&fétdﬂné b@ﬂgﬁ&lﬂgﬁn%ﬂwti@'ﬁ%'tb{e nitrogen to

bei ng substltute 0X0 | ower al kyl an
| ower V\d‘IIQ}&yR anpR; ar@tb@hd@d g;a_tg)n ring atoms, said carbon ring atoms

optionally being replaced by one or more additional N or O ring atoms or
the group SO,, and said ring atoms optionally being substituted by OH,
oxo, N"R', lower alkyl and lower alkyl substituted by OR'?;

R’ is selected from the group
H,
lower alkyl,
lower alkyl substituted by OR'?, CO2R'?, NR°R®, CONR°R®, halogen or
0Xx0,
cycloalkyl,
cycloalkyl substituted by OH, oxo, or NHa,
SO:R'", and
COR'?;

R s selected from the group
lower alkyl,
aryl, and

aryl substituted by halogen or NR°R®;

R' s selected from the group
H,
lower alkyl, and
lower alkyl substituted by oxo and halogen;



15 R7 is selected fromthe group H, |ower alkyl,
| ower al kyl substituted by OR12, CO2R12, NR5RG,

WEONRBEAG10 hal ogen or oxo, 20 cycl oal kyl, cycl pel/Ep1006/068406
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substituted by OH oxo, or NHAZ- SO2R15, and COR12 ;
25 R10 is selected fromthe group |ower alkyl, aryl,
and aryl substituted by hal ogen or NR5R6; 30 Rl1l is
seI ect ed fromthe group H | ower alkyl, and | ower

T e HoRPH T Y oo, o ePact ed from t he gr oup
H I owerHal kyl, and 5 | ower al kyl substituted by

hal ogen, oxo, NR5R6 or OR11l; R13 and Rl14 are
i ndepend@i’i’lelr)¢1 lkybia¥t ed fromH, |ower alkyl, 10 | ower

al kyl Sulgﬁ{gé%mgu itGi2em\A hal%@ O%RWRG%@FQ‘RS%

S02R15 et eroarvyl t’erocycl e,
het erocycl e substituted by oxo, cycloalkyl,

ggl ﬁaﬁ%l sub ti téteﬁtﬁi)igglectedalz OR12, NR5R6

lower alkyl,

lower alkyl substituted by CO:R'?, OR'™, NR°R®, C(O)NR°R®, SO:R'®,
NSO2R'?, heteroaryl, heterocycle, or heterocycle substituted by oxo,

cycloalkyl,
cycloalkyl substituted by CO2R'?, OR'3, NR°R®, C(O)NR°R® or SOR™®,

aryl,

aryl substituted by NR°R®, OR'?, CO2R'?, C(O)NR’R®, SO;R'®,
halogen, lower alkyl and lower alkyl substituted by halogen, OR', oxo,
CO2R'?, C(O)NR°R® and NR°R°®;

SO.R™,
CO.R', and
COR'",

or alternatively, the group -NR'R'* can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R' and R' are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms, and
said ring atoms optionally being substituted by OH, oxo, NR°R®, lower

alkyl and lower alkyl substituted by OR';

R'™ is selected from the group
aryl,

aryl substituted by the group halogen, CO2R'?, SO,R'®, COR'?, lower
alkyl and lower alky!l substituted by halogen, OR'?, oxo, CO:R'?,
C(O)NR°R® or NR°R®,



10

15

20

25

aryl, aryl substituted by NR5SR6, OR12, CO2R12,

C(O) NR5R6, SO02R15, hal ogen, |ower al kyl and | ower
wa@bdoglosuwbsti t ut ed by hal ogen, OR12, oxo, CO2PRIREP2006/068406

C(O NR5SR6 and NR5R6; 20 SO02R139-C02R12, and COR12,

25 or alternatively, the group -NR1L3R14 can forma

ring having a total of from3 to 7 ring atoms, said

ring at bRETEdHPrising in addition to the nitrogen to

whi ggn%gtﬁegr&&b&n tteﬁ % *ﬁ%‘ib TOBR™ sfd cor™,
mor e adg\% % Sdpgd ﬁlétegz@( l %?rb (??‘imooxo éOsz
atons o élﬂ substltut ed by OH, oxo, NR5R6,

| ower 30 g and Iovver al kyl substituted by OR12;

R15 is %\lﬂ&ted fromthe group aryl, aryl substituted
by the i ety Fﬂl ogen, CO2R12, SOZRlO COR12 , | ower

35 al kyl Shd 1 bwer al kyl substituted by hal ogen, OR12,
0XO0, CORRslé?r, alky! SGOS)NRREbY the\NGERp, halsy &P RTFE0%3.0CO.R 2,
PCT/ EP2Q)0\QB8AOEr NR°RS, heteroaryl, heteroaryl
substituted by the group hal ogen, CO2R12, SO02R10,
COR12, lower alkyl and I ower alkyl substituted by

hal ogenhetemczyclamd C02R12, C(O NR5R6 or NR5R6, 5

ooy Qﬁ( wﬁ@ycﬁ‘ﬁ%%stltg%gbyg@@ﬁdgua@ﬁh“ BYSRRELZ, lower

nis0,1or2,

or the pharmaceutically acceptable salts thereof.

In another preferred embodiment, the invention relates to compounds of formula

[, wherein
R! is selected from the group
R4
R4

N R* N

| \ AN

Rs3 R3 RS Re

(a) H (b) ; (C) and
R4
S(0),



10 heterocycle, and heterocycle substituted by the

group CO2R12, COR12, SO2R12, |ower alkyl, C(O NR5R6
WoORoORIRsER6) and 15 n is 0, 1 or2, or the PCT/EP2006/068406

phar maceuti cal | y acceptabl e sa&a0ts thereof. In another

preferred enbodi nent, the invention relates to

conpounds of, forml a wherein 20 R1 is sel ected

fromthe gfdup mphwlthphenVNbenzofmarm orRberzoPxazolyl which

(b) , (c) and gg& e_%@n ﬁgﬂéstﬁétﬁd 6rd9ubsﬂaég(£ QthaB 1403

PCT/ EP2006/ 0684 enyl enyl )

benzof uranyl or sbbﬁtitoemzindaﬂ)ervdumlly seﬁ?éc&e@aol‘n
unsubstituted or substituted

substituents i ndepend@ftgep %re dEéOCff)r@l'W'hal ogen or
s -O(CLl-C4)-alkyl; 5 R3is -S02-(Cl-C4)-alkyl,

-S02- NH2, -S02- (CH2)3 nmor pholi no, -S02- pyri di nyl ,

or 10 - O ORO- ( @i- CAY-SOK(B1-C4)-alkyl,

-SO,-NH,,
-SO.-(CHa)s-morpholino,
-SO.-pyridinyl, or

10 -C(0O)-0O-(C1-C4)-alkyl;

R* R* and R® are hydrogen;

R® s -SOx-(C1-C4)-alkyl;
15

R™ s (C1-C4)-alkyl; and

n is 2;

20 or the pharmaceutically acceptable salts thereof.

In another preferred embodiment, the invention relates to compounds of formula

NH, S
R21
/I\ R R20
NS
N
HN R19
R4
’T‘ I(a),
R3

25
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R4, R4A'and R5 are hydrogen; R6 is -S02-(Cl-4)-al kyl;
15 RI5is (Cl-C4)-alkyl; and nis 2; 20 or the

w@barmemneut i cal |y acceptabl e salts thereof. | npemarives068406

preferred enbodi nent, the inveition relates to

conmpounds of fornmula NH2 S R21 NR 18 R2o0 HN N R19
6- R4 1(a), R3 25 WD 2007/060110 PCT/ EP2006/ 068406
Mmre\mefr(s%am R aspaskieaed AbovaETRY, HrovB o Eé‘s,

el ST ity SRR PoulRBEARFE nalockR A3, oo™
REcted fromthe group CO2R7, COR12 and SO2R15. Mbst

preferably R3 is SO2R15and R15 is |ower al kyl or
NRSR6. Preferred R4 groups include H ORl1 and | ower

rgé 7€ r®isn
A o R e oS s
from3 to 10 7 ring atons, said ring atonms conpri sing

[ ddi ti Q .t j4kro 5t0_ which R5 6 e 4
i lecay b i Ss: BRE s g we lith o NG Re: rdferred R
@Pél'g%‘i?u'cluﬂeh#,' OR'T SRH RARSH ANy 10T R PR 2AE ROGrOMed afd

or ring atoms and 35a|6d ring atoms optional I'y being
shasse wheltein the/goup -HiEYR™aem, formweringhryingar total@kéiom 3 to
a,l rliwgI atsc‘)l?r?ss,’ts'a?dJ Fiﬁg aP&’msOc?%rzn'pri:sLﬁwg in addition to the nitrogen to
which R® and R® are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms and
said ring atoms optionally being substituted by OH, oxo, NHy, lower alkyl or

lower alkyl substituted by OR'2.
Examples of compounds of formula I(a) include:

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(2,3-difluoro-
6-methoxy-phenyl)-methanethione (Example 1);

4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
piperidine-1-sulfonic acid amide (Example 4);

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5-fluoro-2-
methoxy-phenyl)-methanethione (Example 5);

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-
benzofuran-7-yl)-methanethione (Example 6);

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-
benzooxazol-7-yl)-methanethione (Example 7);

[4-Amino-2-(3-morpholin-4-yl-propylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-
methoxy-phenyl)-methanethione (Example 9);



Exanpl es of conpounds of fornula I(a) include:
[ 4- Am no- 2- ( 1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr

WO poodiosn1de y1 ] - (2, 3-di fl uor o- PCT/EP2006/068406
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6- met hoxy- phenyl ) - net hanet hi er2¢ -( Exanpl e 1); 20

4-[ 4- Am

no-5- (2, 3-di fl uoro- 6- net hoxy-t hi obenzoyl ) -pyri m di
n-2-yl am no] pi peridi ne-1-sul fonic acid am de

E{mbez - yr|d| %nsggawlgﬁﬁen&l npéryl%mlnol p)yrlmldln-%-ylé))@ ,3-
Idl‘ﬂuder)}-65m¢tH0x§/5pHdr1yQFmeﬁha&éthlone (Example 10);
rret hoxy phenyl ) - met hanet hi one (Exanple 5);

'HO% a f‘ne(t U ha esglgélggydihpi §}|%H|r‘%'6 np;/]-rll% darq-]S-y?])thpa/phen 2-yl-

b@é}ﬁgﬁ@ﬂh%& a}nm@t1h§neth| one (Exanple 6); 30
[ 4- Am no- 2- ( 1- met hanesSul f onyl - pi peri di n- 4-yl ani no) - pyr

i mdin-5-yl]-(5, 6- dlfluoro-

AR e o T BB O ey BB B i e chioro-2.3-
ifroydjohed Fy»n%thbu@ﬂhmrﬁsr E@hgﬂémsghenyl ) - met hanet hi one
(Exampl e 9{ WD 2007/ 060110 PCT/ EP2006/ 068406 - 22

{4- Am no- 2-[ 1- (pyri di ne-2-sul fonyl ) -pi peridin-4-ylamn

GHRBL 3B emiss diRnrRipendprisamine ey PRS- Bo)
®-difluoro-phenyl)-methanethione (Example 15);
[ 4- Ami no- 2- (1- net hanesul f onyl - pi peri di n-4-yl am no) - pyr
i mdin-5-yl]-thiophen-2-yl- nethanethi one (Exanple
) ;
Amlno 2 &1 methan%sgrhfggﬁl [?86” in-4- glgmlg pyrlmlldln 5nyol) phenyl
mmthanet*’mqnq Ex@nghe d6- 2, 3-
di fl uor o- phenyl) - net hanet hi one (Exanple 13); 10
[ 4- Ami no- 2- (1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr

'4@‘%‘?11@5 Btﬂé =fudro-26metHdxy2hbRRgeY-by Amidiauzey 1B S -piperidine-1-

[carlmymaz tertrhutylerieu(Example gi7peanddi n- 4- yl ami no) - pyr

i mdin-5-yl]-phenyl- 15 met hanet hi one (Exanple 16);

4-[ 4- Am no- 5- (5-fl uor o- 2- met hoxy-t hi obenzoyl ) - pyri m di
M4-Aryihasa- nphrd@hwsﬁbnﬂ gyrrm@trbgwémmogmpyﬁnmhts P2 3-difluoro-
ester (Exanple 17%

Pamaaxy- Fl*’ie(”l/l e @%P'ﬂ%ﬁ@*arﬁmﬁr@ i di n-3-yl ani no) - py
rimdin-5-yl]-(2,3-difluoro-

6- met hoxy- phenyl ) - net hanet hi one (Exanple 18).

Another preferred embodiment of the invention relates to compounds of formula

NH, S
R21
N/
R1s 20
/I\\N | R
HN R19
R4

R5 R6 |(C),



Anot her preferred enbodi nent of the invention relates
to conpounds of formula NH2 S R2Z1 N~ R18 R20 HN N

wRi@7/06016 N 25 RS R6 1(c), WD 2007/060110 PCT/EP2006/068406
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15

20

PCT/ EP2006/ 068406 -23 wherei-23R4, R5 , R6, R 8, R19,
R20 and R2i are as defined above. Mst preferably R4

RN 8 S rs oo el #18 FPL a1 Bael A6t apovén Hashereferably

‘?{ %—g one%%%%@%?%eéﬁﬁhyl%tﬂr acf?hé!r 5 'S rl—@w\ﬂﬁereln R"is

rlm/s$r alkglf ancaltuvty oll‘rﬁiﬂﬁylFi21 Fr&Evalmjens nofst sm:fbramw‘ﬁ‘pandsme of R'® —
| u
o 15 GO qline h B CisHRWRO AL RS BHIBAL)Y BRI

n- 2 ylam no]- cycl ohexyl } net hanesul f onam de (Exanpl e
2); 10 N-{4-[4-Am

foabdl@s 8f sudH compeBraeintude: t hi obenzoyl ) - pyri m di
n-2-ylam no]- cycl ohexyl }-N-net hyl net hanesul f onam de
(Exanpl e 3) Another preferred enbodi nent of the

'&g{l’@[ﬁNﬁgﬁlg@% ?,@ﬂ}\flhﬁr%%?ﬂ@tﬁ&?-tﬁfob@ﬁﬁ@%-ﬁyri rhrdli N2y 1 8mino-

cyclohexyl}methanesulfonamide (Example 2);

N-{4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
cyclohexyl}-N-methylmethanesulfonamide (Example 3)

Another preferred embodiment of the invention relates to compounds of formula

NH, S
R21
N~ |
/I\ R18 R20
N
N
HN R19
R4
S(0),

R15 |(d),

wherein R*, R™®, R'®, R'®, R?® and R*' are as defined above. Most preferably n

is 2, R* is H, R'® is lower alkyl, preferably methyl, or R"®is NR°R®, wherein R®

and R°® are H, and two of R'®?*" are halogen, preferably F, and one of R'*? is

OR'2, wherein R'? is lower alkyl, preferably methyl.



R4." S(On R15 1 (d), wherein R4 R15, R18, R19, R20
and R21 are as defined above. Mist preferably n is 2,

wd4oo7ioso1) R15 is | ower al kyl, preferably nethpdT/EP2006/068406
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R15 is NRSR6, wherein R5 20-add R6 are H, and two of
R18-21 are hal ogen, preferably F, and one of R18-21 is
OR12, wherein R12 is |l ower alkyl, preferably nethyl.
WO 2007/ 060110 PCT/ EP2006/ 068406 -24 Exanples of such

WQQBE&(% H&ﬁﬁglﬁ%%su phenyl am no) - pyrimdin-5

-yl]-(2,3-difl uoro 6- 5 met hoxy- phenyl ) - met hanet hi one

MExarrple 12), E}Am : . P
PENING: %(Admﬂa@ieow e PrBYIATRinGl@NE BY4liN-Sry (2 fr@ifluoro-6-

If le 14). to Th
(?%%B%J&aghegﬁimeg@%@& g)?]gl r@gﬁwlgg\%ere byefor zrul aol °
above may exhibit tautonerismor structural
t t end tl
4Rk By Tua Gt Ser nexGRigb e B aminghm

%@n&@#@&lféﬂﬁﬁ%’é‘@éxarﬁblemxwr es of such forms, and is
not limted to any one tautorrerlc or structural

isoneric formdepicted in the fornula above. 15 The

TR ARl BP0 SRR el AP FERATAAT RNV Frapexnivi

$atb hRSisA OOsthiRG YTRSHES Itas entendyd ded tha@invehgon
exanpl es. Ceneral ly, conpounds of formula | can be

SNEPRIPEEST BBY taLgMesC o UEBIrAGaPMGS épramef thesegompounds, or

SHRELLO% BP0t oG LSRRGS SRESE P Rt

\Mnmdmctavrrtdiwplemtjemthe femessabyve.i s herein
i ncorporated by reference: RL RL N /N NH2 P2S5 NYN N
H2 NI Ol I S

The compounds of the present invention can be prepared by any conventional
means. Suitable processes for synthesizing these compounds are provided in
the examples. Generally, compounds of formula | can be prepared according to
the following scheme using starting materials that can be prepared according to
the procedures described in US 2004/0162303 A1, which, to the extent
necessary, is herein incorporated by reference:

Fi1 R1
I
N\r/N| NH, P,Ss NYN NH,
Na O N | S
X
R2 R2

wherein R' and R? are as herein defined.

Separating a mixture of sterecisomers into the optically pure sterecisomers
(when compound of formula | is chiral)

The optional separation of isomeric structures of formula | can be carried out

according to known methods such as for example resolution or chiral high



N~ R2 R2 wherein RL and R2 are as herein defined. 25
Separating a m xture of stereoisoners into the

wopdo7oediiy pure stereoi sonmers (when conmpound BET/EP2006/068406
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35

formula | is chiral) 30 The epbti-onal separation of
isoneric structures of formula | can be carried out
according to known nethods such as for exanple

PERIUIE ligrdathremiaiearaphy kalsoknogn/aseehireh HPLC). Resolution

FEALEEEARELATEARn, 35 R SR, an

M soludiopeh (Jaegdesr &£ alammihanWdey and Bmt NYYE198,1). Methods for
Racemateé and Resol utions" (Jacques, J. et al Johr}

dnirayHBhe as6riso we!l kﬂ%’i‘) anﬂ/t@tr?léélg‘”?%ﬁzedc'ﬁl PEPa3HOR O

I WidRbhge e i
o¥ gﬂéﬁ%ﬁ%\?g Llcﬁﬁg& Pl qw%glém%ormt ggéagml{:]e l\/\gt Eﬁg@b'li?ﬁ‘n, J.in
(‘Risymrmetrick/\Syh{hearsd ‘Folnrh Marrisan, J! BsyagreAcademic Press, Inc., NY

hesi , Morrison, J. D, Ed., Academc
S%&s?pl%cmxm 1983, pp. 87-124). Converting a
conpound of fornmula | that bears a basic nitrogen into
a lo pharnaceutical |y accept able acid addition salt
Jonvepitnoa b mpenndof feinws | shaidresssiadasic nigogan antp
phatmbeeutcatly baséptablet a@d@ddltlamtsalta phar maceutical | y
acceptable acid addition salt can be effected by
conventi onal neans. For exa t he conmpound can be

tﬂ*@aﬂ@@“ﬂi EPN\EESIon af RrQyaRe daei foray tﬁét PeRrsek gagiF ditrogen
I~ HHAC

T PERREREA, Al P odsiih s bt Bty

@oguentoret rrteemsc Roaexampl, thre agmnpgpucd t:an bedceated with an

tartaric acid, nethanesul fon

uiibBhicadiEbicn B o nanrirdydtitiarieada: fudtRfie acia, sufurie

QRO MABAkid, ‘ph@sﬂﬁ@r&eé]éld' Y ithl 4 apPiEipre&Sorganic acid such as

phar maceuti cal conpositions conprising at | east one

eoapoanid, oitri¢ acifutaitaric acid, rmethghesuttarec acicdapttpluene sulfonic acid,
ﬁgﬁ;@ le salt or ester thereof and an a

% utically acceptable excipient and/or carrier.

25 These pharmaceutical conpositions can be

adm nistered orally, for exanple in
In an alternative embodiment, the present invention includes pharmaceutical

compositions comprising at least one compound of formula | , or a
pharmaceutically acceptable salt or ester thereof and an a pharmaceutically
acceptable excipient and/or carrier.

These pharmaceutical compositions can be administered orally, for example in
the form of tablets, coated tablets, dragees, hard or soft gelatin capsules,
solutions, emulsions or suspensions. They can also be administered rectally, for
example, in the form of suppositories, or parenterally, for example, in the form of

injection solutions.

The pharmaceutical compositions of the present invention comprising
compounds of formula |, and/or the salts thereof, may be manufactured in a
manner that is known in the art, e.g. by means of conventional mixing,
encapsulating, dissolving, granulating, emulsifying, entrapping, dragee-making,
or lyophilizing processes. These pharmaceutical preparations can be formulated
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the formof tablets, coated tablets, dragees, hard or
soft gelatin capsules, solutions, enulsions or

W@ pepesEi®ns. They can al so be adm ni st ered r eedBEP3006/068406

for exanple, in the form of -Q6ppositories, or
parenterally, for exanple, in the formof injection
solutions. 30 The pharmaceutical conpositions of the
pidsieptanawiealy BTl BIRERARIE 9 Orap sakRss.ot-agi@saueern starch or

%‘éﬂ(,g{ v%%;'tﬂ F‘@Af %Ié @?ér?coé ﬂ%‘?Yts%%ltg%aHft%Clﬁégoegs klciRcarriers for
{al I'n ?ea[t,_e.g. Dy Treans o? _

b 43p nans USRS s o i s

%Q tcgelatyb%aﬁaqleza 'H&'Lﬁg}é e Oﬂge‘%x‘?ﬁw%'ﬂ‘?rg%éutqe@ﬁn ing on the

CABPELA 2550l T OB o n e case o

isntirggpdati nccapsubesyaBuitatdacarrars forthetroamyfaciire o Baluubns and

SRS SEReh P, saschatacs. Fert Sy et dlcsto diitable

cai&t Sor |ﬂfe%9Sﬁ%ré‘%té}abﬂ:o%@sabbﬂlo@@?}ﬂeﬁﬁe %été@l‘e%lls
carriers soft gel atin capsul'es include vegetabl e

@hbsphm@aa@ QUffact@ntaDe‘@@taﬂleu gaoiers fier SIppastipieare m@tural or
tive stan rrier. nerally required
PRI 4o B VRS (o af kT AU PR Sui ¥ abi <

carriers for the manufacture of solutions and syrups
are water, polyols, saccharose, invert sugar and
J hegRiasmagaLitied nseParaiipNS £3N B0 §a)taidRTERERIND agewis, solublllzmg

BBy PAL KT A R Bk, v

algpptEchmrungsawhes rimwunacj; agFJnﬂso shls ftenadying ttise ovmwes pressure,
}JE and sem -1i har maceut i cal

0 The
B 2OABRS a@ﬁﬂt a‘?r '@6?‘/113@[[5?1 Pheseay ARy crjEanother
?bb!lcﬁllﬂ}g/alwé‘gﬁbst%h@@é 'lhébﬂ&g%ﬁ&ﬁl ‘é@ﬁ\?é Mgredients other

gen emul si ng agents, sweetéening age
¢m¢mﬂun@(ﬂgemmwalflavor|ng agents, salts for varylng
the osnotic pressure, 15 buffers, coating agents or
anti oxi dants. They can al so contain other

W%erhéﬁ%ﬁéd:%d)\)'e \Ré UBRIpRuRHE B ?rfé:ﬁr%sehf‘ﬁ]'véﬁtlé‘rg, including
addi tional active |nﬁred| ents other than those of

the aomaoundpef fasmuila heareairefel, intthe treatmpentnerscastral pecell

' t C s of
PoFRERvb AL B g S op R MER T SRREERT o o
CHdmoreoehi @ idtdefided &OnhHBIthg thacdawidignent of invasive
chenopreventi on of cancer.
cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells that have already suffered an insult of
inhibiting tumor relapse. These compounds and formulations containing
said compounds are particularly useful in the treatment or control of solid

tumors, such as, for example, breast, colon, lung and prostate tumors.

A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that is effective to prevent, alleviate or
ameliorate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skill in
the art.
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Chenoprevention is defined as inhibiting the
devel opnent of invasive cancer by either blocking the

WO poovioetiing nut ageni ¢ event or by bl ocki ng t hePCT/EP2006/068406

progressi on of pre-malignant -@8l-ls that have al ready
suffered an insult of 25 inhibiting tunor rel apse.

These conpounds and fornul ati ons containing said .
J@@ﬁbafﬁwuaﬁ@lypgfmthmaénwnt@&q;sagemftar@mrp@mdraeﬁor@mg to this

Wbtnfn@h coI on hlrjf wey I?rmts?‘Hﬁ rﬁacx bé%i te‘?ﬁﬁﬁ@& fr a manner known

breas ung and pros unDr

ﬁmﬂfea@reueucaldo)sagéfvﬁnbe\eﬂjme@m thof mahxﬁxﬂumcbemmlrements in each
accordance with this 30 invention rreans an anpunt

PERNRIFasRd PCIHGINgr e SPRGE CLaoMRQMAE), Deing aaayElesso, the route
%f%bh@ﬁ.éﬁgn 5, TRE eBRaifbn BeifPfeal, B NNk tidSaiieht bkl

el ng treated termnati
tieatexp elnt gemalrlay irefhfeecasevef czrabumparestemtMmlmérlmt-hltbladult
WD 2007/ 0 PCT/ EP2006/ 068406
#H%@M@gﬁm PRPrOG ?l)’goaﬁguﬂfjaBY dgee el Boy o mg'lo about

\C,iw,@a"ﬁéﬁ}lil:?@ ?F&Ql“éﬂily‘ﬁoﬁpaﬁdm%oo' MY %‘tabeﬂt £ BOOVAGYsHEUIA LB

I s and be determ ned in a mannef known
iapProsiaie talthewgh thewger initimayeba gixaeeeen wbenhedicated. The

OBy abude cRE BB G eohsoR sl ks B RiiRRdasesyor for
paeerterdl edmifibtration Ni sy ald Goen BBeorandbls Mudehng
treated, as well as the patient being treated. In

general, in the case of oral or parenteral

SHEASHAR S Akhion AHI0 HE ILSRRARERTRIRYfhroa
v mbprmatfoar etdequendallgwitht k2Wn emtitcangbotibatindid sogh as radiation
TS s RSB S S48 A BETD e Bt o
ﬁ@ﬂhﬁﬁ@r&&v@%@e&ﬁé NGl 4O088pIfin' 'o? d@kéﬂdﬂ)ﬁq‘n %Esggn@rase Il

r  parenteral nistration, it gl ve
udnblwmsmwshuasfetspwdemeownmaaeii;wdsﬁbutchrs suclrn\aer@FPBm or

CoIe A R i1 t& 3Nk B0aRSy SOGH PR PRkEaRClHPretaxpkay epothilones;

hopAbABM GeritsielcRas iabafé®thy r%ﬁjllhﬁﬁi SMth&ss Whﬁtﬂtors such as 5-
cytostatic or cytotoxic agent s, such as for exanpl e,

Biuorausacil; iamic andi- tr@tablwzes ST ag Meleotsyerie.s Compaungs of formula |

HrRhe B0 ' el G WP RO B el

CPT 1 1 or topotecan; tublin interacting agents such
paclitaxel, docet axel or epothil ones; hornon

éfgféfff“sl'aé% As adixesrange: &e ab%\gﬁrﬁasscprmdeccgpbmﬁa@@ products include
W EBMLBURds B s AveRtion within the dosage range described above and

the other pharmaceutically active agent or treatment within its approved dose
range. For example, an early cdki inhibitor olomucine has been found to act
synergistically with well known cytotoxic agents in inducing apoptosis. (J. Cell
Sci., 1995, 108, 2897-2904). Compounds of formula | may also be administered
sequentially with known anticancer or cytoxic agents when concomitant
administration or a combination is inappropriate. This invention is not limited in
the sequence of administration: compounds of formula | may be administered
either prior to or after administration of the known anticancer or cytotoxic agent.
For example, the cytotoxic activity of the cdk inhibitor flavopiridol is affected by
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20 fluorouracil; and anti-netabolites such as

nmet hotrexate. Conpounds of formula | rmay al so be
wais@i7boiim comnbi nati on with nodul ators of p53 PCT/EP2006/068406

transactivation. If fornul ated®8as a fixed dose, the

above-descri bed conbi nati on products include the

conpounds of this invention within the dosage range

dRe seRuRNFWIRAMIgiration wikeanigancepRae e d Q"&gaﬂéﬁ’f Rgsearch, 1997,

%9t5§§5ﬁgent or treatment within its approved dose

range. For exanple, an early cdkl inhibitor ol onucine

has been found to act synergistically with well known

cytotoxic agents in inducing apoptosis. (J. Cel

Sci., 1995, 108, 2897-2904). Conpounds of fornula I

m@@g be admi nistered sequentially with known

er or cytoxic agents when conconitant 30

adm nistration or a conbination is inappropriate. This

Lnvention is not limted in, the seguence of ..

T AP SaPles bkl pBiete RAEEGE kg Vpiesizing and

@@mq;ﬂhétcﬂn%bu rRistdIRY foPfbRftioh8 of thélbfcien@fHVeRtish MAtd<en
of the known anticancer or cytotoxic agent. For
examples anthereparaiedd araditisirative and taihe netiintendeadoiot ke

f.lavopiridal is affected 2007/060110 :

e ol P BROS L L B SR F Sltih smenaiaents,
WHidh RILWIBAACRS spitie Ahg scofads Bie INPeREIIEAs dERRED by Hle
3375). 5 Exanples The follow ng exanples illustrate
sladme raregnAed Mea.lof or synt hesi zi ng and using the
conpounds and fornul ati ons of the present invention.
These exanples and preparations are illustrative and
are not intended to be to Exanmipled. It should be
understood that there nmay be other enbodi nents which
fall within the spirit and scope of the invention as

e

di fl uor o- 6- net hoxy- phenyl ) - met hanet hi one  N~N\ NH2

N~/NNH20~~HNN/OO-'-NN 'S S H
\rN\ NH, N
A
Yo T
g~ N Os N N
- - S
HC™ H,C”Tl
O\
F
Molecular Weight =441.46 Molecular Weight =457.52
Molecular Formula =C18H21F2N504S Molecular Formula =C18H21F2N503S2

To a solution of [4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-
yl]-(2,3-difluoro-6-methoxy-phenyl)-methanone ( prepared in accordance with US
2004/0162303 A1, 810 mg, 1.84 mmol) in 1.4-dioxane at reflux were added
phoporous pentasulfide (888 mg, 2 mmol, Aldrich). The mixture was stirred at
reflux for 1.5 hours and then cooled to room temperature. Saturated sodium
bicarbonate (20 ml) was added and the resulting mixture was stirred for 30 min.
The mixture was extracted with ethyl acetate (3x20 mL) and the extracts were
combined and dried (NaxSQ4). The residue was then chromatographied on an
ISCO machine with ethyl acetate and hexane as eluent ( 30 % EtOAc/Hexanes
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H3C O 11 F H3C/O 11 F O F F Mol ecular Wight =441. 46
Mol ecul ar Wei ght =457.52 Mol ecul ar Formula =Cl1 81-121

wo-2085048100l ecul ar Fornmul a =Cl1 81-121 F2N503S2rCR2@rPH06/668406

sol uti on of -29-

[ 4- Ami no- 2- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - pyr

i mdin-5- . .

Jiom 040 4-miry.1 4@ddran ﬁetprﬁ)wn pRBYMyIremMrich A driB.; ©0% from 12 to 15
R3i6 0041/

MR SR0%8 ol 76 50 B83G g 1B ProrP o T SRRty Gdfe an

@In@rmrr solRl picart ramdvil desdl88®. iBR0 AgnTeYs. IACMNS cim + HY1ed58.

m xture was stirred at 25 reflux for 1.5 hours and

then cooled to roomtenperature. Saturated sodi um

bi carbonate (20 nl) was adgg he resul ting

m xture was stirred for SOWg‘tl:ﬁﬂ_%e m xt ure was

extract ed with ethyl acet ate (3x20 nmL) and the

g‘gs mr%ﬁ@#’&? h‘riﬂh&“ﬁzSmﬁ)se%‘?ﬁmem-a-eﬂaminol-
\ﬁVF

ne as eluent ( 30 %

Et CAc/ Hexanes V\D 2007/ 060110 PCT/ EP2006/ 068406 - 29
fromO to 4 myn.; 40%from4 to 9 mn.; 50%fqom9 to
12 mn 6Q% NI NH) 15 mn., 7%fr ONHZ
rH@ /,an %I\ﬁmm 20 min. to 30H#, |ve

afNepsremdval _of soI@%ﬁtN 53 0
LC/I\/BH(m+ H)+ 458. 6 Exanple 2 H
N-{ 4-[ 4- Ani no- 5- (A 320 i P
uor o- 6- net hoxy-t hi ooyI) pyri md i n-2-ylam
cycl ohexyl } met hane onanmide NI NNH N2 NN HF >
HO//OIl 3C" // OSSNNOOSNN HH F/ I O F

0\ MdfechiaMubigituhsm4oNei ght =455. 49 lewlarwlelgfvﬂéﬂgm
=4 MoldsBlar Formula =C19H23F2N504S Molecular Formula H23F2N503S2

By a similar procedure to the preparation of the compound of Example 1, N-{4-[4-
Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
cyclohexyl}methanesulfonamide was made from N-{4-[4-Amino-5-(2,3-difluoro-6-
methoxy-benzoyl)-pyrimidin-2-ylamino]-cyclohexyl}-methanesulfonamide
(prepared in accordance with US 2004/0162303 A1, 200 mg). LC/MS (m + H)™:
472.

Example 3

N-{4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
cyclohexyl}-N-methylmethanesulfonamide

Molecular Weight =469.51 Molecular Weight =485.58
Molecular Formula =C20H25F2N504S Molecular Formula =C20H25F2N503S2



10 Mol ecul ar Formul a =C19H23F2N504S Mol ecul ar For nul a
=C19H23F2N503S2 By a sim | ar procedure to the
w@e@pasElo on of the conmpound of Exanple 1, N {BeT/#P20061068406
-5-(2, 3-di fl uoro- 6- net hoxy-3hi-obenzoyl ) - pyri m di
n-2-ylam no]- cycl ohexyl } met hanesul f onam de was nade
fromN-{4-[4-Am no-5-(2,3-difluoro-6 15
nmet hoxy- benzoyl ) - pyri m di n- 2-yl am no] - cycl ohexyl } - et h

%ﬁ%@%%&%uré%W%@%_%}Cﬁ@%gfﬁﬁﬁpo‘ﬂntoho;%_sxample 1, N-{4-[4-

Rrainpl s ( 233 mdﬂo{MﬂeﬁhmmmMByanldm -2- ylamlno] cyclohexyl}-
i fluora nmet hoxy-t hi obenzo pyrimdin 2‘\%(
O TR BRI B GheR L ARTRG o iuoro-6-

I

S Théton- §e9@| By igi2s AihopcyoRhex Nwh{e%%s 58 25

Mhﬂthauésulfd?amrdda dpreQa0dPHFAND0d8 debividle MSaEO(%’ﬂrtﬁES\OS A1, 40
0 03S2, WO 2007/ 060110 PCT/ EP2006/ 068406 - 30
C?)}@WZ 5‘9 ‘e to the preparation of the
corrpound of Exarrple 1, N{4-[4- Am
-5-(2, 3-di fl uor o- 6- mret hogxahtplelaenzoyl ) - pyri m di

n-2-ylam no]-cycl ohexyl }- met hyl - met hanesul f onam de

10 was made from N-{4-[4- Am no- 5- (2 3-difluoro-6 5

P S

Exanple 4 10
4-[4- Am noy5- (2, 3-di f1 uor o- 6- met hoxy-t hi ok}e%z/gy
I

I)-Hyri

m di ns Blg Ndi.peri di ne- 1- sul fo BM,

|\5~'d|\| NH2 N'N|N O
Sg7

. O\\g/N N .=
I{IH2 O I{IH2 F NG
F F
Molecular Weight =442.45 Molecular Weight =458.51
Molecular Formula =C17H20F2N604S Molecular Formula =C17H20F2N60352

15
By a similar procedure to the preparation of the compound of Example 1, 4-[4-
Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-piperidine-1-
sulfonic acid amide was made from 4-[4-Amino-5-(2,3-difluoro-6-methoxy-
benzoyl)-pyrimidin-2-ylamino]-piperidine-1-sulfonic acid amide (prepared in

20 accordance with US 2004/0162303 A1, 80 mg). LC/MS (m + H)*: 459.
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Oll O ANNOGOSNN S I NRFNH2FOFF
Mol ecul ar Wei ght =442. 45 Mbl ecul ar Wi ght =458. 51

wobdoeoediar For nul a =C17H20F2N604S Mol ecul ar ForP@TYEP2006/068406

=C17H20F2N603S2 15 By a si m-I3ar- procedure to the
preparati on of the conpound of Exanple 1, 4-[4-
Am no-5- (2, 3-di fl uor o- 6- net hoxy-t hi obenzoyl )-pyrimdin
-2-ylam no] - pi peridine-1 - sulfonic acid am de was
made from 4-[ 4- Ami no- 5- ( 2, Exanipled o- 6- net hoxy-
benzoyl ) - pyri m di n-2-yl am no] - pi peri di ne-1-sul fonic
acid am de (prepared in 20 accordance with US

(5239 dméatharfésultbny lpgipéfidiny-y Iérhﬂno)%grim\Mn-s-yl]-(s-
Rid£6 08 HetH o R Herm AR ﬁ A&hions1 Exanpl e _
[ 4- Ami no- 2- ( 1- met hanesul f onyl - pi peri di n- 4-yl am no) - pyr
|md|n 5-yl]-(5- 5
fI uor o- 2- nEt hoxy- phenyl ) - met hanet hi one N~! NH2 N~N

I NIIJNHNN/ OO.ISI.

I\/bloe Ul a WY[ght] =423. 47 Wbl ecul OV o} Hﬁg. 3

| FoIN SC18H22FN504S Rislleltny]
=CE8H22FN503S2 tof By asinmilar prpcedure to t he
preparation of t und of Exanple 1, [4-
Ami no-2- (1
- met hanesul f on eridin-4-yl am no) - pyri m digr-
(5-fluoro-2- nethoxy-phenyl)-nethanet hi one was made
f mert]if-wWight 12347 (1 - met hanesul f &elekbular Weight =439.53
pMpleculaliFormdsaylCasiazeNs @A i mi di n- 5MplepulgrGofm ulaoiCa si222ATb B2
xy- phenyl ) - net hanone (prepared in accordance with US
2004/ 0162303 Al, 40 ng). LC M5 (m+ H+: 15 440.

By a similar procedure to the preparation of the compound of Example 1, [4-

Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5-fluoro-2-
methoxy-phenyl)-methanethione was made from [4-Amino-2-(1-methanesulfonyl-
piperidin-4-ylamino)-pyrimidin-5-yl]-(5-fluoro-2-methoxy-phenyl)-methanone
(prepared in accordance with US 2004/0162303 A1, 40 mg). LC/MS (m + H)™:
440.

Example 6

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-
difluoro-benzofuran-7-yl)-methanethione

Molecular Weight =451.46 Molecular Weight =467.52
Molecular Formula =C19H19F2N504S Molecular Formula =C19H19F2N503S2

By a similar procedure to the preparation of the compound of Example 1, [4-

Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-



Exanpl e 6
[ 4- Am no- 2- ( 1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr

WO poodiosn1de yl ] - (5, 6- 20 PCT/EP2006/068406

10

15

di f | uor o- benzof uran-7-yl ) - met-13a@net hi one N~!' N NH2 N'N N
H2 Oll 0O O~-WNNpOI1II"NN FF O FF Mlecular
Wei ght =451. 46 Mol ecul ar Wei ght =467.52 Mol ecul ar
benaRiusar-crd HTethamthisngyyas tede fraap idnAdniagL-glymethanesulfonyl-
BY,
g)f;?e%%?rg %A%%g}ﬁyq@r@gmé?f 608@)(8(0‘5&1991{11'?@17 yl)-methanone
Apiieparekt (nlacm@trdjmmwlth O bopd e R8O A4; Y BamM@o) -GS nim + H)™:
din-5-yl]-(5,6-difluoro WO 2007/ 060110
PE&P/ EP2006/ 068406 - 32
benzof uran- 7-yl ) - met hanet hi one was nmade from
[ 4- Am no- 2- ( 1- et hanesul f onyl -
pi peri di n-4-yl am no) - pyri nEdample 7
n-5-yl]-(5, 6-di fluorobenzofuran-7-yl)-nethanone
(prepared in accordance wth US 2004/0162303 A, 130

A i oo

dlfluoro benzooxazol - 7-yl) - rrethanethl one 10 N~!' N NH2
N'NNH2 OIl OO~S,NNOO.S.' NNFOfO;/>/>

FNF | ecnyl arNhV\él ght =452. 44 NH,
=468.[51 Wbl efula Férnul a C18H18F@ 04 I\/b
Fengipnl.a_*Cl 8EZNG03S2 \n N
I
F 0 0
) )
= N F N
Molecular Weight =452.44 Molecular Weight =468.51
Molecular Formula =C18H18F2N604S Molecular Formula =C18H18F2N603S2

By a similar procedure to the preparation of the compound of Example 1, [4-
Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-
benzooxazol-7-yl)-methanethione was made from [4-Amino-2-(1-
methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-benzooxazol-7-
yh)-methanone (prepared in accordance with US 2004/0162303 A1, 40 mg).
LC/MS (m + H)*: 469.
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By a simlar procedure to the preparation of the
conpound of Exanple 1, [4- 15

w@ooioe@1q 1- net hanesul f onyl - pi peri di n- 4-yl am neQFRRI0061068406

di n-5-yl]-(5, 6-difluoro- -33-

benzooxazol - 7-yl ) - net hanet hi one was made from

[4- Am no-2- (1

nmet hanesul f onyl - pi peri di n-4-yl am no) - pyrimdi n-5-yl]-(
5, 6-di fl uoro- benzooxazol - 7%@3@@ hanone (prepared in
accordance with US 2004/01 » 40 ng). LCO/ M5 (m
+ H)+: 469. WD 2007/060110 PCT/ EP2006/ 068406 - 33

le 8 N-{3-[.4- Am _no-5-(5-f] o .
Sl iRl B2 RSP s obery pytigridis-2ngminol-
propyynethanesatonamigieani de N N NH2 r,-/N_rNNH2 0
"1r, 011 NHNG,SSNHNO-~S~-1 0\ 00 F F Mlecular
Wei ght =397. 43 Mol ecul ar Wei ght =413. 50 Mbl ecul ar
Formul a =Q46H2OFNSO4S Mol ecul ar Fornmul a =@16 OFNﬁgBSZ
to By, il elsprBtedure to the preFﬁhﬁ ; 2

@Wf anple 1, N-{3-[4- O |
%‘)ﬁg’r -5- (5-fTvwef 0> Z=et hoxyst hi o%é&zoyl )-pyrim
| anfi no] - propyl }- net hanesul f onami dé was made fro
: "Qr 0- 2- met hoxy-

N-{3-[ 4- Am no- 5-

benzoyl ) -pyrimd A-yl am no] - propyl } - net hanes

de (prepared ifi @a€cordance with US 2004/0162803 ,
LOMS (m+ H)+: 414, 15Er(

70 mg) . | _ a i % 413, _
(Rt anal -4 - WA st

m di n-5-yl }-(2, 3-di fl uoro-6-met hoxy- phenyl ) - net hanet hi

@Yea 20niMr NroEEH U b W& prép Mt id@he donPoumdbNEx@mple 1, N-{3-[4-

Amino-5-(5-fluoro-2-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-propyl}-

methanesulfonamide was made from N-{3-[4-Amino-5-(5-fluoro-2-methoxy-
benzoyl)-pyrimidin-2-ylamino]-propyl}-methanesulfonamide (prepared in
accordance with US 2004/0162303 A1, 70 mg) . LC/MS (m + H)": 414.

Example 9

{4-Amino-2-[1-(3-morpholin-4-yl-propane-1-sulfonyl)-piperidin-4-ylamino]-
pyrimidin-5-yl}-(2,3-difluoro-6-methoxy-phenyl)-methanethione

ZT

Molecular Weight =554.62

_ Molecular Weight =570.69
Molecular Formula =C24H32F2N6OS5S Molecular Formula =C24H32F2N604S2

By a similar procedure to the preparation of the compound of Example 1, {4-

Amino-2-[1-(3-morpholin-4-yl-propane-1-sulfonyl)-piperidin-4-ylamino]-pyrimidin-
5-yl}-(2,3-difluoro-6-methoxy-phenyl)-methanethione was made from {4-Amino-2-
[1-(3-morpholin-4-yl-propane-1-sulfonyl)-piperidin-4-ylamino]-pyrimidin-5-yl}-(2,3-



SFA-, FO1-1 \' I \ a F a Mdlecular Wight =554.62
Mol ecul ar Formul a =C24H32F2N605S Mol ecul ar Wi ght

We2000/06810b1 ecul ar Formul a =C24H32F2N604S2 By PCEHEPI00&068406

10

15

procedure to the preparation-g#-the conpound of
Exanple 1, {4- Am no-2-[I-(3- rmrpholin -yl - propane-|
-sul fonyl) - pi peri di n-4-yl am no] - pyri m di n-
sliffyoro-Gamethaxyrrhany!) Gmﬁétaﬁ@ﬂ? (presayed imaecridanes wite US

PR RRARR A /) EoR St b 570

-sul fonyl)-piperidin-4-ylamno]-pyrimdin-5-yl}-(2,3
WO 2007/ 060110 PCT/ EP2006/ 068406 - 34

di fl uor o- 6- met hoxy- phenyl ) - net hanone (prepared in
accordance with US 2004/ (B64R 60 ng). L M5 (m
+ H+: 570. 5 Exanple 10 i

{4- Ami no- 2-[ 1- (pyri di ne-2-sul fonyl) - pi peri di n-4-ylam n

q"-}zgfar@ glite Resyfomuy piberidin & yiaminglpyrimidin-s-y1H

&BI\W NHZ° Rpathexy-p "Iﬁm e@a %'9"%0\ .1 1."NN

S F O i F/ 0O~ IN\ F F Mlecular Wight =504.52

Mol ecul ar V\él ght =520.58 Ml ecul ar Fornmul a

—C22H22F2N604rLS IecHI ar Formul a C22H22F2N6@38%\1 B)mp
d

Si mlar o the preparat|on of t
of Ie 1, C&”; brﬁ)

Amn‘os (pyr| N7 sulfenyl ) - p|p r| - 4- yI
pyr i d|n 5-yl }-€2,3z1difluoro 15

6- hgxy- phenyl ) - z hi one wag”nafe from
{4- AQ] -2[1(p\é' e- 2- X
sul fonyl ) - pi peri @i n-4-yl am no] - pyri m di n-5-y|}-(';2,3-di

fl uor o- 6- met hox henyl ) - :
Molecular Weight =5¥4_§)2 yl) Molecular Weight =520.58

Molecular Formula =C22H22F2N604S Molecular Formula =C22H22F2N603S2

By a similar procedure to the preparation of the compound of Example 1, {4-
Amino-2-[1-(pyridine-2-sulfonyl)-piperidin-4-ylamino]-pyrimidin-5-yl}-(2,3-difluoro-
6-methoxy-phenyl)-methanethione was made from {4-Amino-2-[1-(pyridine-2-
sulfonyl)-piperidin-4-ylamino]-pyrimidin-5-yl}-(2,3-difluoro-6-methoxy-phenyl)-
methanone (prepared in accordance with US 2004/0162303 A1, 50 mg). LC/MS
(m+ H)*: 521.



met hanone (prepared in accordance wth US 2004/ 0162303

Al, 50 ng). LUCMS (m+ H+: 521. WO 2007/ 060110
wEON/RRANO6/ 068406 -35 Exanple 11 PCT/EP2006/068406

[ 4- Ami no- 2- ( 1- net hanesul f onyl-3pi-peri di n- 4-yl am no) - pyr

imdin-5-yl]- 5 thiophen-2-yl-nethanet hione N N NH2

NFNL NH2 O O\ |, I1lI1" NNOOII,NN/ SS/ S

Mol ecul ar Wi ght =381.48 Mol ecul ar Wi ght =397. 54

Mol ecul ar Fornmul a =C15H19 ecul ar Formul a

=C15H19N502S3 By a sim | allgp%ﬁﬁ-uéle%e to the

prepar ati on of t he corrpound of Exanple 1 - lo

anesul ridin-4- am rJ

EhAing 2 el ey ol domine P VAR

taiopheno2yl-methaneiNesel f onyl - pi peri di n- 4-

yl am no) - pyri m di n- 5-yl ] -t hi ophen- 2-yl - met hanone

(pr epar ed | accordance with US 2004/ 0162?Fp3 Al , 80

NH) NH,398. 15 Exanpl e NH,
[4 no- et anesul f onyl - phenyd)a no -pﬂ/l m[di n-5
- Q]ll- d|f met hoxy- phefAyl )N hanét N

NI-?2N~NNH2 OZ.I/_NI"OO\lilllNSS F|O\ ~
FO \ I I F Mol ecul ar Wi ght =434. 42 Mol ar
Wei ght —450. 49 20 ecul ar Fornul a =C19H16F2N404S _
Mol ecul ar Fornmul a 1 9H 1 6F2N403S2 By a siml ar

E%?jﬂfr%e 503 Lhe preparation of \pxanRl ®eidnt —397.54

15H19N50382 _ Molecular Formula =C15H19N502S3
met hanesul fony phenyl am no) - pyrimdin-5-yl]-(2,3-difl
uor o- 6- net hoxy- phenyl ) -

By a similar procedure to the preparation of the compound of Example 1, [4-
Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-thiophen-2-yl-
methanethione was made from [4-Amino-2-(1-methanesulfonyl-piperidin-4-
ylamino)-pyrimidin-5-yl]-thiophen-2-yl-methanone (prepared in accordance with
US 2004/0162303 A1, 80 mg). LC/MS (m + H)*: 398.

Example 12

[4-Amino-2-(4-methanesulfonyl-phenylamino)-pyrimidin-5-yl]-(2,3-difluoro-
6-methoxy-phenyl)-methanethione

Molecular Weight =434.42 Molecular Weight =450.49
Molecular Formula =C19H16F2N404S Molecular Formula =C19H16F2N403S2

By a similar procedure to the preparation of Example 1, [4-Amino-2-(4-
methanesulfonyl-phenylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-methoxy-phenyl)-
methanethione was made from [4-Amino-2-(4-methanesulfonyl-phenylamino)-
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met hanet hi one was nade from
[ 4- Am no- 2- (4- met hanesul f onyl - phenyl am no) WO

wQaoe7/00600L10 PCT/ EP2006/ 068406 - 36 PCT/EP2006/068406

pyrimdin-5-yl]-(2,3-difl uore36-nmet hoxy-phenyl) - mnmet han
one (prepared in accordance vvith US 2004/ 0162303 Al,

104 ng). LC/ NS + 451. mpl e 13
[pzxrl IAch-¥] @3 fuere meataexy- pb@@)é}-mﬁﬂﬁﬁflp%ﬁ @repREdpp r
SR B ORS00 Al Rt S (g

N~NNH20IIOC]\INOQ NNFCI F C

Mol ecul ar Wi ght =445. 88 | ecul ar Wi ght —461. 94 10
Mol ecul ar Formul a :C17H18h&§h/bl ecul ar Fornul a
=Cl 7H 1 8CI F2N502S2 By a sim lar procedure to the
preparation of the conpound of Exanple 1, [4-

Adr Anoird-24(1 rmaethanesuli fanyHpi peridin-diyhamiyd apymojd iny 54 yhj-(6-
@¢hioro-2)3}difkiorbtphieny?)-thethanethione

di fl uor o- phenyl ) - met hanet hi one was nmade from

[ 4- Am no- 2- (1- met hanesul f onyl 15

pi peri di n- 4- yIarrino) pyrimdin-5-yl]-(6-chloro-2,3-dif
| uor o- phenyl)H anQne (prepared in ac ordﬁnceNV\nt,{m

us 2004/ 1 02ng). LO/NS (m+ @)
epitey 14 20
4 [4\Amn - 5-

mi di n 2y|amno] -r.be

0

uor o—6—et hoxy- ~°|l

en%i;ul fonam de N N NH2 N,
I

O,~Il I/ OO0\~ |
F
Molecular Weight =445.88 Molecular Weight =461.94
Molecular Formula =C17H18CIF2N503S Molecular Formula =C17H18CIF2N502S2

By a similar procedure to the preparation of the compound of Example 1, [4-
Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(6-chloro-2,3-
difluoro-phenyl)-methanethione was made from [4-Amino-2-(1-methanesulfonyl-
piperidin-4-ylamino)-pyrimidin-5-yl]-(6-chloro-2,3-difluoro-phenyl)-methanone
(prepared in accordance with US 2004/0162303 A1, 60 mg). LC/MS (m + H)™:
462.9.

Example 14

4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
benzenesulfonamide

N NH
AN 2
0 h
Ol N = S
7
NH, F 0
\
F
Molecular Weight =435.41 Molecular Weight =451.48
Molecular Formula =C18H15F2N504S Molecular Formula =C18H15F2N503S2



NH2 F O NH2 F O\ F\ F Mlecular Wight =435.41
Mol ecul ar Wei ght =451. 48 25 Mbl ecul ar Fornul a

weab8l@EFPNS04S Mol ecul ar For mul a =C18H15F2N50BSRERID06/068406
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2007/ 060110 PCT/ EP2006/ 068406 37--37 By a sim | ar
procedure to the preparation of the conpound of
Exanple 1, 4-[4- Am

no- 5- (2, 3-di fl uor o- 6- met hoxy-t hi obenzoyl ) -pyri m di

5573, St ol PE G P BIEP AR SR neAR Bl 1%ERamle 1, 4-14-

Beninoyd-j2, Bsd’ﬂlum'rdieqrr%ﬂycb@nﬂhmﬂerheylz)waawdjuh@ymnﬂao]-
egar ed in accordance \14\4 US 2004/ 0162303 Al , 50
&;\5)’1 pesuigngmide was.mage from 4ridiAming-3-¢2,3-difluoro- 6-methoxy-

[béngﬁ")(]lygygnfd}n-??)tﬂa@{‘ %r%%e%@'fdgﬁr? Hﬁgpﬂeﬁge?ﬁrll rgﬁ%cd?éﬂénce with

NNN20IBH/D 18R303 A1E50 rﬁg ). NbC/ALSI @n +\Wei g#hb2.=411. 43
Mol ecul ar Wi ght =427.50 Mol ecul ar Formul a
=C17H19F2N503S Mol ecul ar Forrmul a =C17H19F2N502S2 15

By a simlar procedure to ghfinplepgrati on of the
conmpound of Exanple 1, [4-

Anmi no- 2- (1- met hanesul f onyl - pi peri di n-4-yl am no) - pyri m

I A R S bt .

PREdi n- 5- yl']1-(2,6-difluoro-phe
nyl ) - nethanone (prepared in 20 accordance with US
2004/ 0162303 Al O ng). LOMS (m+ H+: 428. WD
2007/ 060110 PCT/EP2006/068406 -38 Exanple 16

[ 4- Ami no- Zﬁf ﬁethﬁﬂesulfonyl pi peridin-4{yl agi no), pyr
e ve

i m d| 2 5 met hanet hi one Pqé
Os H,N Oeé,N

]
— |

Molecular Weight =411.43 Molecular Weight =427.50
Molecular Formula =C17H19F2N503S Molecular Formula =C17H19F2N502S2

By a similar procedure to the preparation of the compound of Example 1, [4-
Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(2,6-difluoro-
phenyl)-methanethione was made from [4-Amino-2-(1-methanesulfonyl-
piperidin-4-ylamino)-pyrimidin-5-yl]-(2,6-difluoro-phenyl)-methanone (prepared in
accordance with US 2004/0162303 A1, 80 mg). LC/MS (m + H)": 428.



1Y O0~.10INNOOONIN S\ I \ Mlecular

Wei ght =375. 45 Mol ecul ar Wei ght =391. 52 Mol ecul ar
wo-o00mobe16=C1l 71- 121 N503S Mol ecul ar For mul a =QiCTEPHBA068406

N502S2 By a simlar procedure38c the preparation of

t he compound of Exanple 1, [4- |0

Am no- 2- (1- net hanesul f onyl - pi peri di n-4-yl am no) - pyri m

di n-5-yl]-phenyl - net hanet hi one was nade from

[ 4- Ami no- 2- (1- net hanesul f Arh ieoqs i di n-4-

yl am no) - pyrim di n-5-yl]- = hanone (prepared in

accordance with US 2004/0162303 Al, 56 ng). LOMS (m

+ H)+ 392 15 Exanple 17 . . :

141%;&11%-3_%1 snemem%#&ryjﬂp%q in-tyl3minshynimidin-aydi-phenyl-
5 methanghhi@dE- pi peri di ne-1-carboxylic acid tert-butyl

ester 20 NVNN NH2 NNNH2 O /NNOOYNNSOO OO0\

F F Molecylar Wight =445.50 Ml ecul ar W4 ght =461. 56

Mol ecul ( a_mE22H28FN504 Mol ecy L& NH,
=C28H28FNb03 |By\a simlar procedupelto fhe ||
pogpaNat j e_gonpound of EQangpN . ANz S

Am |o-5-(5-fl uor o- 4- met hoxy=t hi obepzoyl ) - pyri m di n- 2-y
| am no] - pi peri di ng WD 2007/ 060110 PCT/ EP2006/

-39 carboxylic c@ ert-butyl ester was nmade f
4-[ 4- Am no- 5- (5- fRyef o- 2- net hoxy- benzoyl) - pyri
m di n- 2-yl am no] - pi peri di ne-1-carboxylic acid
tvelecullyWeight e35ab  (prepar ed i n Melewledyeior wpt-$2 US

2OGa g FOPBIE-GATH21803%y) .  LC/ MEVIPIRRUlR Fyrpula =G /31211850252
Exanpl e 18

[ 4- Ami no- 2- (1- net hanesul f onyl - pyrrol i di n-3-yl am no) - py
By dinfitde prddedide 3o the preparation of the compound of Example 1, [4-

10 Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-phenyl-

methanethione was made from [4-Amino-2-(1-methanesulfonyl-piperidin-4-

ylamino)-pyrimidin-5-yl]-phenyl-methanone (prepared in accordance with US
2004/0162303 A1, 56 mg). LC/MS (m + H)*: 392.

15 Example 17

4-[4-Amino-5-(5-fluoro-2-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
piperidine-1-carboxylic acid tert-butyl ester

H
N _N._ _NH
T
OYN N .= (@)
w<o O~ w<o O~

20

F F
Molecular Weight =445.50 Molecular Weight =461.56
Molecular Formula =C22H28FN504 Molecular Formula =C22H28FN503S

By a similar procedure to the preparation of the compound of Example 1, 4-[4-

Amino-5-(5-fluoro-2-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-piperidine-1-



di fl uor o- 6- met hoxy- phenyl ) - net hanethione 10 N N NH IN
2 CT I/ (xNJ:;2 NI NNS O=S, OF Ml ecular Wi ght

woe4@7/04810b1 ecul ar Wei ght =443. 50 Mol ecul ar FoP@TYEPR2006/068406
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=C17H19F2N504S Mol ecul ar For m39a =C1l7H19F2N503S2 By a
simlar procedure to the preparation of the conpound

of Exanple 1, [4 15 .

AaTyic aeicheftHikseateowas Made bemdat-tA-8minard- (fofugrpra-methoxy-

i - - (2 - . r o= 06- 4 . .
BN Pl Ra TR isine e hRaia ad iy bu ester
forepaldd imnaddoadiasad WithYJS 2004/0162303 A1, 380 mg). LC/MS (m + H)*:
ﬁé‘rzrol i di n-3-ylam no)-pyrimdin-5-yl]-(2,3-difluoro-6-
hoxy- phenyl ) - met hanone (prepared in accordance
with US 2004/ 0162303 Al, 60 ng). LCMS (m+ H+: 444,
20 The pharmacol ogi cal pr gedhbrs189f the conpounds of
this invention may be conwg_d_w a number of
phar macol ogi cal assays. The exenplified

co [ S [ . - calli
Efg(raﬁlog-bﬁﬂﬁféwggﬁ%gm %%Fﬂﬁ@%%%@ﬁﬁ@ﬁ%h‘%ﬂH'(2=3'
t‘ﬁ HOraarPEtnoyeP RS UNE A INRNE hventi on 25
exhi bi ted Cdkl/cyclin A, Cdk2/cyclin E and/or
Cdk4/cyclin D activity with Ki values of |ess than
0.5 pM Additionally, the anti proliferative potency

of sone Hconpou

of the invention wasHtes ed \jn the
hu N 2cel | line HCT116/ Wi H\M/Cﬁ&y val’ues
reertgd ?E:)rp n MIT assay of |ess\than 1y0 p s
pr@fﬁlrably Ss an 0.5 pM _nost pﬁ'eferabl | )5s t han
O.C%‘$)M 30 WO 2007/ 60110 PCT/ EP 068406r_ - 4Q Tl@e\
bel ow descri be ase and cell bage@ assays Jwould be

recogni zed b%/ di cinal chem st as reasona
correlating to prospective cancer therapy. F Exanpl e

19: Kinase Assays 5 A: |G 50 Me t
Molecular Weight 27 4% AR ignt —443 50
Molecular Formula =C17H19F2N5048S Molecular Formula =C17H19F2N503S2

Sy

By a similar procedure to the preparation of the compound of Example 1, [4-
Amino-2-(1-methanesulfonyl-pyrrolidin-3-ylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-
methoxy-phenyl)-methanethione was made from [4-Amino-2-(1-methanesulfonyl-
pyrrolidin-3-ylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-methoxy-phenyl)-methanone
(prepared in accordance with US 2004/0162303 A1, 60 mg). LC/MS (m + H)™:
444,

The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified
pharmacological assays which follow have been carried out with the compounds
according to the invention and their salts. The compounds of the invention
exhibited Cdk1/cyclin A, Cdk2/cyclin E and/or Cdk4/cyclin D activity with Ki
values of less than 0.5 uM. Additionally, the antiproliferative potency of some
compounds of the invention was tested in the human colon tumor cell line
HCT116 with ICso values reported from an MTT assay of less than 1.0 uM,
preferably less than 0.5 uyM, most preferably less than 0.2 uM.



To determ ne inhibition of Cdk4, Cdk2 and Cdkl
activity, kinase assays were conducted using

wo-b@sh&lilat eTM assays (NENTM Life Sci ence ProduBCBHEP2006/068406
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Flash Plate io0 assays were peof-ormed using
reconbi nant human cyclin B-CDK1, human cyclin E-CDK2
or human cyclin D1-CDK4 corriol exes. GST-cyclinE

(Gshelgwidescipry kinagganses! b@%@ﬁ%’?d‘&u'd EeKrecognized by a
T
A T T

the Baylor College of l\/bdl ci ne, Houston, TX Pr otel ns

wer e co-expressed |rI |veTx§§5 i nsect cells and
the conpl ex waS*gOMm Pl% NAPe2SAY8ne Sepharose
resin (Pharmacia, Piscataway, NJ) as previously
descri bed (Harper, J. W et al. Cell 1993, 75,

805- 8163, Mdasxrehiestti di ne t agged truncated form of
retinobl astoma (Rb) protein (am no acid 386-928) was
used as the substrate for the cycDl-CDK4, cycB-CDK1l

R tB ARG Ehl@% FORE ddi2earRXBERS %bﬁ?ﬁtyp |kﬁf§d§bcia§é%§s were
provi ded 20 . Veronica Sullivan, Department of

Mbhductledms\ng Blaeg?latéé&ﬂseayei;l‘dEN%Lufe:émerme Rusidwets). FlashPlate
Garden Ci t [

United Ki
aasarepere b e B Thingy A Rsrel EbRpK ienan cyclin

F#nd DRXGr R§REN [dPEM B1808K4d n?Méﬁe@LGST%ycﬁhE"(?GSﬂicQ/cE ), CDK2,
Vol . 246 (1997) "pp.581-601 and the referénces cit

tGr&T—e:yal)nB BSTHycB)pr K3 b TofC DiNfeam kyiclipy BT ¢cycigscDNA

er thecntrol of an | PTG i.nd rormte [ a
s ih BBerRYl S v Slorg fretd R U Bl Broyy. REABRE &l e adilor
BllieheAVadicins@siogsiohl EX. Prdtelis Weredidrexpressé@m HI%P'DHveTM
8.0 to a Ni-chel ated agarose_ col um retreated with 1

mqq&p@&am@therﬁ@mpwuwamgnfn%ﬁn\gagﬁ RS epRArose fesin

PRAARANSEIRIEA] N AS6 895100 JRERYL B30 PAVEeal. el

dBSByi’EOB(@an G)SUA GBOHIUWdH@:’E@gBUl t%r@at@ﬂfkﬁm@fy{e&mmlastoma (Rb)
T. fied Rbfusk?nlaé)rotei%
@tr %t@l& %P@ a%%%@ |912§i @’é‘sfl{ﬁedpﬁsotthésrﬁlb@HﬁE?e FyrP1-CDK4,

B LR e BCE R o R e ug s provided

ibgdor. Medohiea @uﬁlvaﬁﬁDﬁphrtmélnash Mellextugar \Amlegxz,daomb Research

{th rotein at /., .usin O pl per.well.
Bletiel WBhSh Gl - 2hitFe 360 ofite Bb dipleib i natural
SBFBRARLBF Bhd§ShotyRRYA By WDR4 SERKES and € DICNt I HEMNig and
Strauss Eur. J. Biochem. Vol. 246 (1997) pp.581-601 and the references cited
therein).

The expression of the 62Kd protein was under the control of an IPTG inducible
promoter in an M15 E. coli strain. Cells were lysed by sonication and purification
was carried out by binding lysates at pH 8.0 to a Ni-chelated agarose column
pretreated with 1 mM imidazole. The resin was then washed several times with
incrementally decreasing pH buffers to pH 6.0, and eluted with 500 mM
imidazole. Eluted protein was dialysed against 20 mM HEPES pH 7.5, 30%
glycerol, 200 mM NaCl, and 1 mM DTT. Purified Rb fusion protein stocks were
quantitated for protein concentration, aliquoted, and stored at -70° C.



nonspeci fi ¢ phosphoryl ati on, one row of wells was
coated with 100 pl/well 5 coating buffer (20 mM HEPES,

WO2R7N60AC] ). Pl ates were then washed tw ce w POT/ERESE068406
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buffer (0.01 % Tween 20 in phadphate-buffered saline).
Compounds to be tested ("test compounds") were added

to the wells at 5x final concentration._ Reactions
wer allithies; lipase agsavisrreapeee hgerin: Y&wediFlashipptescuets epated

Bith AR T RS uBH i o PR A oo atacc

avernightadr atnaymetehpegatvee B hsurshat a\shakerlol cmstol for
10-fol d_. above background Pl at es were i ncubated at

NeBAPeEipPasRAAYISHOR, QMKW Of Wells masHoair@ withH 0% Wiwell
RS BTN oM LEPES,H 0y AR PRSI 8 S8a i wi
@m«hldwftdarl 08t P Temen@ in pHasphates b@Efened, sdlibg). Gdrepounds to be

P et moqurmit Pt adase By Tatals ik 41 ShogBntiaton.

FRIRKIBhS Qb ra s fatal! |Fr9né(ﬂlﬁte é@cﬂlh@r\(\’of‘gofp‘PFé'ﬁHt@n rﬂ—&S(ES mM

conpound - nonspeC| iC Total - nonspeC| A
\ME—:I?IES 2@mmm®bu@n@ozf/efrweenta® 2heVl &Vt dglel\/b@mﬂté np%? P-ATP)
e tes | cat es,

ific"

Bt S fienbgaonata B i Gl e wer€ at edsPiB.1old
Qpelé Back§ttindePlates Wese ﬁ%%ﬁteoamoohp%peréﬁfré ro‘h é 8haker for
the average counts per m nute when no conpound
S0deutesh e latesovaral washes! fobe timesott et wash btiffer, @ealed and

co und t.h rdues.. 0%t he, profejn-kinase
RURESY o Fepap iR BiiaBen thifel (Pstisaid TrifiEent o-
ﬂ:ﬁﬁﬁné?@@bt/eolﬂl mséﬂo@ﬂﬂlnh\MllcﬁrO@VR@@%%Qhorylatlon which is a
PCT/ EP2006/ 068406 - 42- B: K, Measurenent
mqa@uﬁ@pf tha hibitien ef €PEnacivity wWag dats Mmiredrageqieiag to the
ng the protein constructs descri bed
%”&“@i@lﬁpl e 19 A above, CDKl, CDK2, and CDK4 5
HTRF assays were set up. These were done in 96-well
format and read in 384- well plate format. The assays
were run at 3x their resp I,V for t he
CDK4 assay, tesi (S:anoqndgﬁé/éércgnﬁasuunfj dq‘fr\bSngﬂEhel r
final concentrations in 25 nM Hepes, pH 7.0, 6.25nM
Mydl 2, 1.5 nM DTT, 135 M AlRal -Thenspecific

where “test compound” refers to the average counts per minute of the test
duplicates, "nonspecific” refers to the average counts per minute when no
CyclinD/Cdk4, etc., was added, and “total” refers to the average counts per
minute when no compound was added. The ICso value is the concentration of
test compound that reduces by 50% the protein-kinase induced incorporation of
the radiolabel under the test conditions described.



i o DMSO concentration was no greater than 4.76%
Twenty mcroliters were added to the wells of a

w@eomebd11pl at e. The ki nase reaction was initi aP@€mEP3006/068406
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the addition of 40 | /well oef42a sol ution containing
0.185 MRb and 2.25 g/m CDK4 in 25 mM Hepes, pH 7.0,
6. 25mM Mg 2, 0. 003% Tween-20, 0.3ng/nm BSA, 1.5 nmM
BrT. @Mﬁ@uﬁmgm i thout CDK4 were included. The

pl ates were incubated at 15 37C for 30 mnutes with

shaki ng. The ki nase reaction was term nated by the
aAdiebirhatovelyofnHibitibh \aetllnt)Ofnail teutdeastiiedaldsg Ko- BeingSee protein

SAnbrans dBacHiancahove i Bxample 1hahabard. (B8], CRis: eibg CDK4

@"TF%JQSB%% w{eY@'s‘et gE g'g'é%/lﬁ/llv%@%oﬁé iNE2del Rl And read in 384-

anti-ra gG an ophycocyani n conj ugate

ardlli pledestorn@er KnaBbsays WwefeeruBcatedcibe)r reap@&ivembifor ATP.
Hepes, pH 7.0, 0.5 ng/mM BSA were added. Follow ng a
one hour incubation at 37deg C, 35 | of each well, in

W Pd CRle@ a¥Riyetddt 2BAIRILNAE wWete ited¥Bl 3x Meﬁfqhapbéﬁﬁntratlons
The plates were read using either ViewLux or Victor

ired0enlyl HepEs, iFhElIOper28miMeVigti-e hdesiM (5iTng! 3uM ATP. The
j [ eIenth of 40n em. ss

TS Sarislf3lSa 26 ah Sinalecsiig /5 st NoaRGELSpLiREs were added

¢OREERENSbi 9@6%el3§|ét@#h§@iﬁ8§é”ﬁé’§ctfo%%§é ﬂﬂltlhﬁ% Wﬁﬁsyaddltlon
control fluorescence read-out by 50% were first

ohkoyll aveltiof asoiution coadalningD.485 ABARin antb2 26| ig/ed G4 in 25

eur.opi umr n TP conpetjtive

P enes, 677 0 s Madhnh,do%es, (‘f‘@leﬁf 03000t RSA. 1.5 mM
ortt g ﬁl@WeﬂW&oﬁﬂ@@K@Weré’mcﬁ% §88bl&es were incubated at

PCT/ EP2006/ 068406 -43- Ki = C50/(1 + S/Kn) where S

B&Perfer 8@ mihetesutist simleng;o‘Fhmhnaae wemctmmd/va@rte’rerﬁ mtedtbny the
the M chaelis-M ten const ant .

20 Gicroral BN G EERONR (S9hal40)TIPERK e
A}
Sp ARG ITPP PUNGS BHP ILZT DT 2 HRTIh. After 30

My elLi2s att3y°Eor13ikielhotl3 GRKRantdEur s Oeatlabf@eﬁ @aug&‘rabblt lgG and
ATP concentratl ons were 162uM and 90

68:d hllopBreesyani sonugated ang- 'ﬁ@ﬁdPeﬂﬂaEwla Sgiences) in 25
[[\ﬁgge es @ﬁ@gﬁ?brﬁ*gﬁﬁ' §§3A3g§’ %k%ébl BEIcRviHG &%ne hour
incubation at 37deg C, 35 ul of each well, in duplicate, were transferred to 384-
well black plates. The plates were read using either ViewLux or Victor V readers
(PerkinElmer Life Sciences) using an excitation wavelength of 340 nm and dual
emission wavelengths of 615 nm and 665 nm. 1C50 values (the concentration of
test compounds reducing the assay control fluorescence read-out by 50%) were
first calculated from net readings at 665nm, normalized for europium readings at
615nm. For ATP competitive inhibitors, the Ki values were calculated according

to the following equation:



reagents were adjusted between 3-12nM Eu- Ab and
60-90nM APC-antiH s 6 to give signhal to background

wo ado7oeo1ofd at | east 10 to 1. 15 The results of PAHEB2006/068406
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assay wWith respect to represenBati ve conmpounds of the
invention are provided below in Table 1. Exanple 20 20
Cell Based Assays (Tetrazoliumdye proliferation

assay) ("MIT Assay") Proliferation was eval uated by

the tetrgzol ay according to the procedure

of Deni z@'tz_ éd%%@?ﬁg%gs@m zot, F. and Lang, R J

| mmunol Wheteo8sefeld BHtheB&bstrale 2digentretiencaid Kini reéers to the
used was HCT116, a colorectal carcinoma cell 25 line

obt ai nedViG"GeN 8 MeiRBCOBERMFype Cel | Cul ture

Col I ection (ATCC, Rockville, NMD). The cells were

grown in MCoy's 5A nedi um suppl enented with 10% FCS

ding CEH werehChK2 d3dalys were esimilad yedinae xdeipe fammnalpdiffatences in

seedi density to give. logarithmc gromh 30 over
TR0 G OePBIoY RRNSIRIANN-  06-wel | 11 ssue cul tur e
plate. Plates were incubated overnight at 37 Cin a

hum dified incubator with 5% CO2. The next day, test
d epraumpeiueard sezyrae lbuffers {oardoth assays cantawedtigenM MgCle.

Eoh TR P RGTE 082 SRR ertiv Ry RRBRATATE BobR (s warsy 62um
dinblggum. @BK 1aflde@dagentedhdcpdiatioh @f DS ph@l 86d CDK2 at a reagent

contai ning cells. The sanme volume WD 2007/ 060110 .
PeTEEmITsY dB26 619/ul vergfusedp J3EaasOt icANARRTafiaNgLS detection

§ p ) [ :
FEETE Do SEMSPE RERIE AP 1AM By A4iaH 500N s 6 o
Wivecsignal todddckgromideratidsietiatiengetlo &s 1t he " bl ank. "
Wells to which no inhibitor was added served as "nho
inhibitor control." The plates were) returned to the
hEURALRE of ﬁri‘sdaééa fth feéde'ﬁ? t(PRég?é§e AR SETPEANSY of the
their gromh curves) plates were analyzed as
desntiobede ipedoded Beloty Br Table 1.
nmet hyl t hi azol e- 2-yl ) -2, 5-di phenyl -2Htetrazol i um
brom de (thiazolyl blue; MIT; Sigm) was added to
each well to yield a final concentration of 1 ng/m.
Plates were returned to tHexamplehd@or for 2.5-3 hours

at o _ ased Kssiys (T81ra20lifhi . ye Iie gii%sasrs%W(v'ﬁlﬁ'ﬁRgsav")

Proliferation was evaluated by the tetrazolium dye assay according to the
procedure of Denizot and Lang (Denizot, F. and Lang, R. J Immunol Methods
1986, 89, 271-277). The cell line used was HCT116, a colorectal carcinoma cell
line obtained from the American Type Cell Culture Collection (ATCC; Rockuville,
MD). The cells were grown in McCoy’s 5A medium supplemented with 10% FCS
and L-glutamine.

Cells were plated at the appropriate seeding density to give logarithmic growth
over the course of the assay in a 96-well tissue culture plate. Plates were
incubated overnight at 37 °C in a humidified incubator with 5% CO,. The next
day, test compounds were serially diluted to four times the final concentration in
the appropriate medium containing 1.2% DMSO. One-fourth final volume of each

dilution was added in duplicate to the plates containing cells. The same volume
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solubilized in 100% et hanol wth shaking for 15
m nutes at room tenperature. Absorbance readi ngs were

wo adogneiimo a m crotiter plate reader (Dynatech BPETEP2006/068406

Mol ecul ar Devi ces pl ate readend -were used
I nterchangeably) at a wavelength of 570 nmw th a 650
nmreference. Percent inhibition (%INH) is calcul ated

9¥ 11250 LMBRaiet Magunhwagasisienda @erovf oft lsenbphwr!Iswesuch that the

fhhgm:c?ﬁéen‘fﬁ Bﬁgrf]pé\% eatcaﬁﬂ%él é'@e?:%r %éff%&\)@l%ﬁ no cells

aver age ADEor tes plicate

iWeee adeledPeradd as e thiak. bIWe(I%/ﬁhlcfnrmUnnhlmr wH3eadded served
final nupber is then rrultq‘\ﬁl i ed b\éﬁloo (% INH =

3500 irpEY TNl x itRplatahwerheRRDPE LG Bie RCUBARE AN at set
% bk f t

PR Pk 85 thel Bftehy e el b ARl 40

plestrilodd bélew. ogari t hm of the concentrati on versus

percent inhibition. The results of this assay with

e 1
SRSl RSl 2 SRRl o ST

ROTT ; @go%NwakﬂI&d toasachawek td yigkchathinel @mrlqmltnatlen Igf 1 mg/ml.

16 1 ~

Sibpwey rtibhe B leyb6aBar bty 048 2 o BV
I?*Jon% n|n med@rerQs MBVe@aﬁQ@H@ rés Drha@3r mdtabofde was

~s\- N S F 0.00042 0.00027 0.00133 0.013
solublllzed in 100% ethanol with shaking for 15 minutes at room temperature.
Absorbance readings were taken in a microtiter plate reader (Dynatech and
Molecular Devices plate readers were used interchangeably) at a wavelength of
570 nm with a 650 nm reference. Percent inhibition (% INH) is calculated by
subtracting the absorbance of the blank well from all wells, then subtracting the
ratio of the average absorbance of each test duplicate (Save) by the average of
the controls (Cave) from 1.00. The final number is then multiplied by 100 (% INH
= (1.00 - Save/Cave) x 100). The concentration at which 50% inhibition of cell
proliferation is obtained (the 1Cso) is determined from the linear regression of a

plot of the logarithm of the concentration versus percent inhibition.

The results of this assay with respect to representative compounds of the
invention are provided below in Table 1.



F\ 4 NYNN OSINI NS No F, <0.003 <0.001 <0.001
0.003 F S NYNN OSINJ N-So 0, <0.01 0.0013 0.0013

wW020806010 6 raNN N O S NNi S F 0 0.003 0. 00BAT/EP2006/068406
0.00026 0.013 F 7 )NNN O 45I~—ISFO0.006 0. 016
0.005 NA 1 FN 80SN- N NNNS\ 0.089 0.065
0.037 NA F~9 fINYNN NN/ S 0.014 0.001 0.000 NA
NNO~ 10 NNN ONI SINF, 0.003 0.001 0.000 NA

Table 1
Example Structure Ki (uM) IC50 (uM)
CDKA1 CDK2 CDK4 HCT116
1 N N._N
O I\O/ N S
O. 0.00013 0.00012 0.00017 0.020
F
2 ‘C‘) N\H/N\ N
O/’S\\N” N~ S
F o 0.00027 0.00018 0.00060 0.012
.
3 ‘C‘) N\H/N\ N
O/’S\\N” N~ S
| F o 0.00042 0.00027 0.00133 0.013
.
4 N_N_N
O’S/I\O/ \N‘// _S
NG F o.
<0.003 <0.001 <0.001 0.003
5 N N N
O I\O/ N S
O. <0.01 0.0013 0.0013 0.081
6 N N N
0, U
o 0.003 0.0001 0.00026 0.013
. /
N N N
7 b | s
| F O> 0.006 0.016 0.005 NA
F N
8 O\\\‘S‘/N\/\/NYN‘ N
o Ny S
o 0.089 0.065 0.037 NA
.
N N N
9 ogh L
KL F O~ 0.014 0.001 0.000 NA
N N. N
10 O5EN N‘ NS
NA

@N F oL 0.003 0.001 0.000
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Structure Ki (u M 1C0 (uM CDK1 CDK2 CDK4 HCT116
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[N
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F. O\
]
13 NYN\ N
o\\sﬁg N% 0003 0001  0.003 0.176
F Cl
]
14 N N N
] g \N‘r\ S
A 0003 0001  0.003 0.032
N F. O\
F
15 NYN\ N
of;@/ N% 0.003 0.001  0.001 0.171
F F
16 NYN\ N
of;@/ N\/Igs 0.027 0010  0.015 NA
17 N N\ N
OYN \N‘(/ /S
e o. 0261  0.195 NA NA
F
18 NYN\ N
o T T
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PCT/ EP2006/ 068406 -47 Exanpl-&721 Tabl et Formnul ation
[tem Ingredients My/ Tablet 1 Conpound A * 5 25 100 250
500 750 2 Anhydrous 103 83 35 19 38 57 Lactose 3
Croscarnellose 6 6 8 16 32 48 Sodi um 4 Povi done K30 5
56 12 24 36 5 Magnesium1l 1 1 3 6 9 Stearate Total
Wei ght 120 120 150 300 60(ExdHiple 2onpound A represents
a conpound of the invention. 5 Manufacturing
Procedure: 1. Mx |tenslablebForautation 5 sujtabl e ni xer

[T SooTERRERRe K30 o ution T Ma/TaBIet T o

1 Compound A * 5 25 100 | 250 500 | 750

2 Anhydrous 103 83 35 19 38 57
Lactose

3 Croscarmellose 6 6 8 16 32 48
Sodium

4 Povidone K30 5 5 6 12 24 36
Magnesium 1 1 1 3 6 9
Stearate

Total Weight | 120 120 150 | 300 600 | 900

*Compound A represents a compound of the invention.

Manufacturing Procedure:

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.

1.

2. Granulate the powder mix from Step 1 with 20% Povidone K30 Solution
10 (ltem4).

3. Dry the granulation from Step 2 at 50°C.

4. Pass the granulation from Step 3 through a suitable milling equipment.

5. Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.

6.

Compress the granulation from Step 5 on a suitable press.



10

15

10 (Item4). 3. Dry the granulation fromStep 2 at
50C. 4. Pass the granulation fromStep 3 through a

waeiorakiieo mi | 1 i ng equi prent. 5. Add the |tem BCT/BP100€068406

mlled granulation Step 4 and48i-x for 3 m nutes. 6.
Conmpress the granulation from Step 5 on a suitable
press. WD 2007/ 060110 PCT/ EP2006/ 068406 -48 Exanpl e
22 Capsule Formulation ItemIngredients ng/ Capsule 1
Conpound A * 5 25 100 250 Eﬂ]ﬂﬂ%&hydrous Lact ose 159
123 148 -- -- 3 Corn Starch 25 35 40 35 70 4 Talc 10
15 10 12 24 5 Magnesi Cap$ulkk PofinGilatigrear at e Tot al

Pt m VET 0N giddieflld o0 300 600 5 Copppeafdsdie _
epresents a compound df the invention.” Manuf act uri ng

ProteduCempbunbl A*1tenms 1, 52 arjd 325 n g sdDDablfe 260cef 500
or 15l mnutes—— 10 2. ‘Add ltens 4 & 51land mxifor 3
mi ndit esAnRydreup|Laciase 4 sdid®ablle da@gsulle. 1ERampl e 23 -
T &Tt Set O on Enut ST OR; Prgpargt T o &1
nat od] SRITRETE 1 conpoufid Al* ©wy 2 PE 400 18%50| 7°
g 43 | ®aict hin 20-50 ng 41&oy (G 114-5(ng ) G ycenpl 24
B- 12 ny 6 _\\at er g-s U

5 Magnesium 1 2 2 3 6

Stearate
Total Fill Weight 200 200 300 300 600

Compound A represents a compound of the invention.

Manufacturing Procedure:

1. Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Add Items 4 & 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

Example 23
Injection Solution/Emulsion Preparation

ltem Ingredient mg/mL

1 Compound A* 1 mg

2 PEG 400 10-50 mg

3 Lecithin 20-50 mg

4 Soy Ol 1-5 mg

5 Glycerol 8-12 mg

6 Water g.s. 1 mL

Compound A represents a compound of the invention.




15 Conpound A represents a conpound of the invention.
WO 2007/ 060110 PCT/ EP2006/ 068406 -49- Manufacturing
weeacmeune: 1. Dissolve item1l in item?2. 2. ApPK/EPBO®068406

3, 4 and 5to item6 and m x-uatil dispersed, then
honogeni ze. 3. Add the solution fromstep 1 to the

m xture fromstep 2 and honogenize 5 until the

iRfo ucent. 4. Sterile filter through a
. 2 mﬁ,gé(ﬂ

into vials. Exanple 24
I nj ect1on \Z‘%Fgﬁﬁonr{/ FTU|22I on Preparation Item

ngr e%i%%‘“ejﬂ%gc. Aau n&%’?@rﬁ@ﬂaﬁj m%gﬁﬁléf,%r%éah@egll homogenize.
Se)’cer 0 %ﬁﬁi%%pt éS' ”ﬁ é’rm( u&%(?ro?rﬁ/g gcquﬂ' Pﬂ@nogemze
goerflon

> gL@ tem1 initem2 2. Add itens
unt i ed, then
ﬁonoggi%'sf i 4irGU0RaD Eweh S ana Al B YT ep 1 10 the
m xture fromstep 2 and h enj z until the
di spersion is transl ucentoé[—’tﬁ?aq—“glfeﬁl e fil ter through a
0.2 mfilter amﬁ'eehgln SN |0W/Ehﬁ:l3|\6‘h'lb t.bnventl on

has been illustrate reference to spec |c and

prefe-#ed—ﬁ-@—e-mbe-dq—nse-n-t—e—t—hee-e—eﬁ-H—ed—v—W
wi Il lindet8Mand that varlPgeH¥ and npdi fi B Mbns ndy

be mape—ttm uugll T mEHHEITHLiU| pTractTTe
of thp inventio CHWS the invention ﬂgﬁ nt ended nq

~—+

to beflimped byl GReoftbEgol Ng descripipmn mgut to He
definpd by the appended clains and thelr equivalents
WO 20p7/ 066110 FCTREHPID06/ 068406 20-50 mg
4 Soy Oil 1-5 mg
5 Glycerol 8-12 mg
6 Water g.s. 1 mL
10 Compound A represents a compound of the invention.

Manufacturing Procedure:

1. Dissolve item 1 in item 2.
2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.
15 3. Add the solution from step 1 to the mixture from step 2 and homogenize

until the dispersion is translucent.

4. Sterile filter through a 0.2 um filter and fill into vials.

While the invention has been illustrated by reference to specific and preferred
20 embodiments, those skilled in the art will understand that variations and

modifications may be made through routine experimentation and practice of the

invention. Thus, the invention is intended not to be limited by the foregoing

description, but to be defined by the appended claims and their equivalents.



-50- Cainms 1. A conmpound of the formula 5 NH2 S NI
R2 HN NRL wherein RL is selected fromthe group 10

whedognenyel e and | ower al kyl - het erocycl e, whereCTEP1966/068406
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het erocycl e noiety in both i-s8t-ances optionally may
be substituted by up to four substituents
i ndependently selected fromH, |ower alkyl, 15 | ower
al kyl substituted by oxo, OR12, C02R12, NR5R6, S(O) nR15
lai O NR5R6, CO2R7, COR11, COR12, 20 C(O) NR13R14,
5, 0XO0, OR12; or NRS5R6, 25 aryl, aryl
substituted by H, 30 S(O n-R1l5, NR5R6,

1. A compound of the formula
NH, S
N™ N R2
P
HN N
|
R1
wherein
R! is selected from the group

heterocycle and lower alkyl-heterocycle, wherein the heterocycle moiety in
both instances optionally may be substituted by up to four substituents
independently selected from

H,

lower alkyl,

lower alkyl substituted by oxo, OR'?, CO:R'?,NR°R®, S(O),R"®
or C(O)NR°R®,

COzR’,

COR",

COR'2,

C(O)NR'"*R™,

S(O).R™,

0XO0,

OR'2; or

NR°R®,

aryl,

aryl substituted by
H,
S(O)n'R15,
NR°R®,

carbonyl,
carbonyl substituted by lower alkyl, OR' or NR°R®,

lower alkyl,
lower alkyl substituted by OR'® or NR°R®, OR®;



carbonyl, carbonyl substituted by |ower alkyl, OR12
or NR5R6, 35 lower alkyl, lower alkyl substituted by

WORD0/0ar1NRSR6, OR8; WO 2007/ 060110 PCT/ EP2006PO6EEDE6/068406
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-51- hal ogen, cycloal kyl, cydlleal kyl substituted by
OR, NR5R6 or S(OnR15, 5 |lower alkyl, and I ower

al kyl substituted by NR5R6, NR11SO02R15, 10 CO2R10,
S(O nR15, hetBREEBlI e, heterocycle substituted by 15
| ower al kyl, CO2R12 or SO2R15, heteroaryl, 20

het er oargyclcallkdt i t uted by |ower al kyl, C02R12, or
S02R15, cyfoaikylsubstidied by CRH]NRTRT edSHY),RI Hver

al kyl, hal ogen,

lower alkyl, and
lower alkyl substituted by

NR°R®,

NR''SO.R™,

CO-R™,

S(O).R™,

heterocycle,

heterocycle substituted by
lower alkyl,
CO2R'? or
SO.R'",

heteroaryl,

heteroaryl substituted by
lower alkyl,
CO2R'?, or
SO.R'",

aryl, and

aryl substituted by
lower alkyl,
halogen,
NR°R®,
COR'2, or
COQR12;

R? is selected from the group
aryl, heteroaryl, cycloalkyl and heterocycle, wherein each may be
substituted by up to four substituents independently selected from the

group

lower alkyl,
lower alkyl substituted by halogen or OR',

halogen,
OR12,

NO,,

CN,

NR°R®,
S(0)-R%, and
SO,-NR'®R'";



NRS5R6, 30 COR12, or CO2R12; R2 is selected fromthe
group 35 aryl, heteroaryl, cycloal kyl and heterocycl e,

wob@resiieach my be substituted by up to foupPCT/EP2006/068406
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40

substituents independently sel5@gcted fromthe group

| ower al kyl, | ower alkyl substituted by hal ogen or
OR10, 40 halogen, OR12 N2, CN, 45 NR5R6, S(On-R9,
and S02-NR 16 R 17; WO 2007/ 060110 PCT/ EP2006/ 068406
Rrarr B® argleaesh mo@peadenhlma@pehedémmyh@grw ed from
the group H, 5 lower alkyl, [ower alkyl substituted
by oxo, l@OZRlz ORlZ NR13R14 C(O NR13R14 , SO2R15,
NSO2R12, hete oary het erocycl e, or heterocycle

substituf O cycl oal syclgal kylis
substit UE %J;s %@@% BRC( O@ﬁ?l%RM or
SO2R15, &9 m% Rsubma N e%etsgpanmmﬁtoc@azor
CO2R12, t@;mtﬂraubstltutgémo hal ogen, |ower al kyl or
| ower al kyl substituted by hal ogen,
cycloalkyl,
cycloalkyl substituted by CO2R'?, OR'™3, NR™¥R™, C(O)NR'"R or
SO2R™,

aryl,

aryl substituted by NR'™*R'", OR'?, CO,R'?, C(O)NR™R'*,
SO:R'", halogen, lower alkyl or lower alkyl substituted by halogen,
OR', oxo0, CO2R'?, C(O)NR™R'* or NR'°R™,

SO:R'",

CO.R'2, and

COR'",

or alternatively, the group -NR°R°® can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to which R®
and R® are bonded, carbon ring atoms, said carbon ring atoms optionally being
replaced by one or more additional N or O ring atoms or the group SO, and said
ring atoms optionally being substituted by OH, oxo, NR'®R', lower alkyl and
lower alkyl substituted by OR'?;

R’is selected from the group

H,

lower alkyl,

lower alkyl substituted by OR'?, CO:R'?, NR°R®, C(O)NR°R®, halogen,
0Xx0, aryl or aryl substituted by up to three substituents independently
selected from lower alkyl, halogen and NR°R®,

cycloalkyl,

cycloalkyl substituted by OH, oxo, or NHa,

SO:R'®, and

COR'?;



OR12, oxo, CO2R12, C(O NR13R14 or NR13R14, SO2R15, 20
CO2R12, and COR12, or alternatively, the group

wo bi5Re601ec@n forma ring having a total of fronPGI/EP2066/068406
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ring atonms, said ring atons e@Bprising in addition to
the nitrogen to which R5 25 and R6 are bonded, carbon
rijng atoms, said carbon ring atoms optionally bel ng
&pﬁé@@@t@fr@ﬁ@h@@r%pe additional N or O ring atoms
or the group S2, and said ring atons optionally

bei ng substituted by OH, oxo, NRL3R14, |ower al kyl and
| oner aIk ?tltuted by OR12; 30 R7 is selected
from t hel® éﬁ%@% 'H, | ower alkyl, 35 lower alkyl

substi t uma@rramwea@st.tma%wmas% O O) NRSRS,

hal ogen, oxo, "aryl or aryl substituted by up to three
substituents i ndependently selected fromlower alkyl,

hal ogen R! ycl oal kyl, 40 cycl oal kyl
substitut?%g %%%Elang or NH2, SO2R15, and 1 COR2 :
WO 2007/ @&@M@c@@d@ﬂﬂﬂ@@@ﬁ@ﬂ@ﬁalkrﬁ@oﬁz o Stelreet ed

fromthe group H, |ower alKkyl ower al kyl
substituted by NR5R6, heterocycle, and heterocycle

S hldt& O the¥rbug! ky! . CO2R12 or SO2R15; 10

H, and
lower alkyl;

R'C is selected from the group

lower alkyl,
aryl, and
aryl substituted by halogen or NR°R®;

R'"is selected from the group

H,
lower alkyl, and
lower alkyl substituted by oxo and halogen;

R'?is selected from the group

H,
lower alkyl, and
lower alkyl substituted by NR°R®or OR™';



RO is selected fromthe group H, and lower alkyl; 15
R10 is selected fromthe group |ower alkyl, 20 aryl,

wa@pah7asoaho substi tuted by hal ogen or NRS5R6;  RIBCT/EP2006/068406
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selected fromthe group 25 H-54l-ower al kyl, and | ower
al kyl substituted by oxo and hal ogen; 30 R12 is
selected fromthe group H, lower alkyl, and 35 | ower
al kyl substituted by NRGR6 or OR11l; WO 2007/060110
0 r

[ ndeggﬁge%%)ggéghd %%d rgr)zw ?%gté%rl@%@ tﬁﬁtﬁ?@lﬁf ower

al kyl, | ower alkyl substltut ed by CO2R12, OR12, NR5R6,
C(O NR5R6 SO02R15, NSO2R12, heteroaryl, heterocycle,
or heterBﬁycIe substituted by oxo, cycloalkyl, 10

cycl oal k |tut ed by CO2R12, OR12, NR5R6, CONR5R6
%222351 yI sug%aé B?Tdci 19doﬁy2 '\ﬁégﬁﬁ (%&F%SRG SO.R'®,
| ower al b’sr?‘:ft ﬁteﬁg cy@g@ﬁbs% ed by oxo,
CO2R12, C(O) NR5R6 or NR5RG;

cycloalkyl,

cycloalkyl substituted by CO2R'?, OR'?, NR°R®, CONR®R°® or SO:R'®,

aryl,

aryl substituted by NR°R®, OR'?, CO:R'?, CONR°R® , SO:R'",
halogen, lower alkyl and lower alkyl substituted by halogen, OR', oxo,
CO2R'2, C(O)NR’R® or NR°R®;

SO.R™,
CO.R', and
COR'",

or alternatively, the group -NR'R'* can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to which
R'® and R'* are bonded, carbon ring atoms, said carbon ring atoms optionally
being replaced by one or more additional N or O ring atoms, and said ring atoms
optionally being substituted by OH, oxo, NR°R®, lower alkyl and lower alkyl
substituted by OR'?;

R'™ is selected from the group

aryl,

aryl substituted by the group halogen, CO2R'?, SO-R'®, COR'?, lower
alkyl and lower alky!l substituted by halogen, OR'?, oxo, CO:R'?,
C(O)NR°R® or NR°R®,

heteroaryl,

heteroaryl substituted by the group halogen, CO2R'?, SO,R'®, COR'?,
lower alkyl and lower alkyl substituted by halogen, OR'?, oxo, CO:R",
NR°R® or NR°R®,



SO02R15, CO2R12, and COR12, 20 or alternatively, the
group -NR13R14 can forma ring having a total of from

W@2000060410 i ng at ons, said ring atomns conpri Si NBCT/AP2006/068406
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addition to the nitrogen to whsech R13 and R14 are
bonded, carbon ring atons, said carbon ring atons
optionally being replaced by one or nore additional N
or 0 ring atonms, and said ring atons 25 optionally

bei ng suNBfRt,uted by OH, oxo, NRS5R6, |ower al kyl and

I(r)]vver al Iléweééﬁ(&rsltitut edI by OR12; RlSQ ibs sel ected from
the grou ’ .ar substitu t
hat ogen 1owes A Supstidieh byhala00n daB. Sk DB UNRTRS or

al kyl sulEt Rt-ut ed by hal ogen, OR12, oxo, C02R12,
C(O NRSR6 or NRS5R6, 35 heteroaryl, heteroaryl
substit uﬁ&gr&% group hal ogen, CO2R12, SO2R10,

o |
OORL2, | y%%ﬁb%g’s% \h | et idy eﬂﬁng, lower
o g NSV BT 6o e

al kyl, | ower al kyl substituted by hal ogen, OR12, oxo,

2 R I nd
P PR P SRR erRelty BRiecIR PR 8 df9s orr
SO02R12, lower alkyl, C(O NR5R6 or NR5R6; 10

H, and

lower alkyl,

or, alternatively, the group —=NR'®R'"” can form a ring having a total of from
3 to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to which
R'® and R'" are bonded, carbon ring atoms, said carbon ring atoms optionally
being replaced by one or more additional N or O ring atoms, and said ring atoms
optionally being substituted by lower alkyl, OH, oxo and NH,; and

nis0, 1or2;
or the pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein R? is aryl that optionally may be
substituted by halogen or OR'2.

3. The compound of claim 2 wherein R? is phenyl that optionally may
be substituted by F or OR'? and R'?is lower alky!.

4. The compound of claim 3 wherein R?is phenyl substituted by two F
molecules and one OR' and wherein R'?is methyl.

5. The compound of claim 1 wherein R® is heteroaryl that optionally
may be substituted by halogen.



R16 and R17 are each independently selected fromthe
group H, and lower alkyl, 15 or, alternatively, the

W@e@apet1NRL6R17 can forma ring having a total pOf/EP2006r068406
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3to 7 ring atons, said ring-&6ens conprising in

addition to the nitrogen to which RI16 and R17 are

bonded, carbon ring atons, said carbon ring

opt i ofal | y Theesarapowsl alcdlainbd vmeéemthﬁmeée@@@rlﬂﬁs salgrtad from

010 St A aA i AhagRe?0 opti onal v

bei ng "Su uted ower oxo and NH2; and
nisO, 1 or 2; or the phar maceutical |l y acceptabl e

salts thereof 25 2. The conpound of claim 1 wherein

R2 isaryl maﬁorwqwa fP'?'Wrﬁy’Vftf‘ée'“sﬁﬂﬁﬁa'%ﬁfb@ by

hal ogen or OR12. 3. The conpound of claim2 wherein R2

i s phenyl that optionally may 30 be substituted by F

or ORB2 and’hlélcﬂam;sodmj/\efrclallnkyIwheflrelnTiE@ is opgloalhgl thiit optionally

| 3 h t1t
ot coiRloaAEbBbIecHLBARAY e dpwerdlsTl el akhf. 5

5. The corrpound of claim1l wherein R2 is heteroaryl
that optionally nay be substituted by hal ogen. WO
2007/ §60110 heConEraBbp0E8N0E whagsincstheTys! tusrleed from

claim5 wh he h roaryl is selected from
benzoPM?lgﬁgnﬁLﬁQ@SXQﬁ% ¥'and” benzoazole. 7. The
compound of claimb5 wherein the halogen is F. 5 8.

The conpound of claim1l wherein R2 is cycloal kyl that
opt i o8 | y Theesprarounehat ¢laig 8dvhﬁfet§ht@ecﬁyclﬁ§k¥| isxetohexyl that

al kyI oa?'b}(?%mﬁme@?ggw _und of claim8 wherein

t he cy Selec m 10 cycl opentyl and
cycl ohexyl . 10 The conpound of claim9 wherein the
cycl oak I cycl ohex t hat

y y T%e gompounalof claim 1 wherein R' is a heterocycle that

optionally may be substituted by one or more S(O),R' or COzR".

12.  The compound of claim 11 wherein the heterocycle is selected from

piperidine or pyrrolidine.

13.  The compound of claim 12 wherein the heteroclycle is substituted

by S(O).R' wherein nis 2 and R" is lower alkyl, NH, or heteroaryl.

14.  The compound of claim 12 wherein the heterocycle is substituted
by CO:R’ wherein R’ is lower alkyl.

15.  The compound of claim 1 wherein R’ cycloalkyl that optionally may
be substituted by NR°R®.

16.  The compound of claim 15 wherein the cycloalkyl is cyclohexane.

17.  The compound of claim 15 wherein the cycloalkyl is cyclohexane
substituted by NR°R® wherein R® and R®are H or one of R®or R® is



optionally is substituted by al koxy. 15 11. The
conpound of claim1l wherein RL is a heterocycle that

wopdo7osEld y may be substituted by one or nore B(TEPRL&G068406
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or CO2R7 . 12. The conpound-df/-cl aim 11 wherein the
het er ocycl e [ s seI ected from piperidine or

pyrrolidin 0 13. The conpound of claim12 wherein
t he h&% |ag26| & ssga\mtalmttf@i opfipnaloNarIs sihkstisytadpy
is 2 5is lower alkyl, NH2 or heteroaryl. 14.

The conpounhd of claim 12 wherein the heterocycle is
substituted 25 by CO2R7 wherein R7 is | oner al kyl .

15. The cor_rrpound of cl aém 1 wherein cycl oal k}/ t hat
optior&t 1y r‘?‘ﬁ;ﬁo%‘éo%% Gl éd"ftﬁfemﬁR@'OS’@rﬂ%( -hgierocycle.
conpound of claim 15 wherein the cycloal kyl is

cycl ohexane. 17. The conpound of claim 15 wherein the
cycl oall9ky| Tihe epnopalrekaheains (8 swhiareined’ tsyloNBBBikyl-heterocycle

wher ei n € Hor_ape or R6 is WO

2007/ 688% tﬁ%@%ﬁ%oe‘?&é)’%e Or?'BBE%oles and R15 is

| ower al kyl that optionally may be substituted by

NR5R6. 18. The conpound of claim1l V\,herel n RLis |ower

al kyl 2Qet eﬁ@@y@ﬂr@pouw afoclamhé werpisuidisodrytihat aptignally may be

vvher e| n F% [ Io 1Kyl - heterocycl e substituted by
B§ 5R6. 20. The conpound of claim1l

V\,hereln Rl is aryI that optionally may be 10
substltut ed by S(OQnR15. 21. The conpound of claim 20

wher e qu ﬁfa@a'(ﬁfpl?gdﬂ‘eﬁr%ﬂ Rsis ghaswl thajoegonally is
by S 5 22. Th
c)c;rrpg%gﬁ%?téq@? gl ’\Ee‘r’dg?ﬁé B |sa Og\?/\%ral%’?k t ha:e

optionally may be substituted by NR5R6. 23 The
compound of_claim 22 wherein Rl is e
t hg'tp 22.  The compound of claim 1 wherein Igih%/s Iower alkywhat optionally

may be substituted by NR°R®.

23.  The compound of claim 22 wherein R' is ethyl or propyl that
optionally is substituted by NR°R® wherein one of R®or R® is SO:R'® and
R'®is lower alkyl.

24.  The compound of claim 23 which is

N-{3-[4-Amino-5-(5-fluoro-2-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-propyl}-

methanesulfonamide (Example 8).



optionally is substituted by NR5R6 wherein one of R5
or R6 is SO2R15 and 20 R15 is |ower alkyl. 24. The

w@ oomposndo of claim 23 which is N{3-[4-Am PCT/EP2006/068406
no- 5- (5-fl uor o- 2- net hoxy-t hi e38nzoyl ) - pyri m di
n-2-ylam no]-propyl}- 25 nethanesul fonam de (Exanpl e
8). WD 2007/060110 PCT/ EP2006/ 068406 -58 25. The
compound of claim1l wherein Rl selected fromthe group

5 Ra1 28 An TS CJ(}hor? é\andﬁfe&gii”ﬁ?l"g%ﬁ? 3 sbRbad it B group

the group H, lower alkyl, |lower alkyl substituted by
oxo, OR12, CO2R12, NR5R6, SO2R15 15 or C(O NR5RG,

CO2R7, COR12, C(O NR5R6, and 20 S02 ;7 R4 is
sel §tted fromthe group
R4
R4
N R* N
| \ ~

N\
3 3 RS 6
R @ | * b, R ¢ and
5
R4
S(0),
||:{15
- (d),
wherein

10
R? is selected from the group

H,

lower alkyl,

lower alkyl substituted by oxo, OR'?, CO:R'?, NR°R®, SO,R"®
15 or C(O)NR°R®,

COzR’,

COR'2,

C(O)NR°R®, and
20 SO:R'®;

R* is selected from the group
H,
OR11



H, ~OR11 WD 2007/060110 PCT/ EP2006/ 068406 -59- | ower
al kyl, N RGR6, N2, oxo 5 CN, and halogen; R4' is

waedogosm|do f rom the group H 10 OR', | ower al kg1/EP200b/068406
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15

20

25
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R5R6, NO2, CN, and 15 hal ogeén;- R5 and R6 are each
i ndependently selected fromthe group H, |ower alkyl,
20 I ower al kyl substituted by oxo, CO2R12, OR12,
NR13R14, (O MmegrRily!, SC2R15, NSO2R12, heteroaryl,
het er ocycl e, oElep{eter ocycl e substituted by oxo,
cycl oal kyl, 25 cycl oal kyl substituted by CO2R12,
OR12, NR13R14, NGO NR13R14 or SO2R15, aryl, aryl
substituted by NR13R14, OR12, CO2R12, CONR13R14, 30
S02R15, hal ogeRXO| ower al kyl and | ower al kyl
substituted bychalgpgen, OR12, oxo, CO2R12, CONR13R14
or NR13R14; ’

halogen;

R* is selected from the group
H,
OR11
lower alkyl,
NR°R®,

halogen;

R®and R°® are each independently selected from the group
H,
lower alkyl,
lower alkyl substituted by oxo, CO2R'?, OR'?, NR"*R'4,
C(O)NR™R'™ , SO:R'™, NSO2R'?, heteroaryl, heterocycle, or
heterocycle substituted by oxo,
cycloalkyl,
cycloalkyl substituted by CO.R'?, OR'?, NR'*R", C(O)NR'*R"*
or SO:R'",
aryl,
aryl substituted by NR'R'*, OR'?, CO,R'?, CONR'"*R",
SO2R'", halogen, lower alkyl and lower alkyl substituted by
halogen, OR'?, oxo, COzR"?, CONR"R" or NR"*R";
SO.R'",
CO2R'?, and
COR'?,

or alternatively, the group -NR°R°® can form a ring having a total of from 3

to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to



SO02R15, (QO02R12, and 35 COR12, or alternatively, the
group -NR5R6 can forma ring having a total of from3

WO 2007/0661mg at ons, said ring atons conpri si ng i PCT/EP2006/068406

10

15

20

25

30

addition to the nitrogen to WH02007/ 060110
PCT/ EP2006/ 068406 -60 which R5 and R6 are bonded,
carbon ri ngcat OB, said carbon ring atons a.ggftl onal |y

bei ng Whigh RS eéaddy’ PioDQIdesh CaTRAIiNG BiPaTS 19 C@fbpﬁn'tfg atoms

at ons F:1

oL o sipgAlEn 5048 BFR DS ofd AByBbANEy i atoms o
| ower tiad gydupa.ﬁoz,l awarsaadl KNg atmhsbptlumaw wn@@masntﬁtdww OH,
is selected fromthe g Qg H | ower al k¥ I 0W€1r2

al kyl 05GbNE TR G lewepakgand Iowsrrallsyl Suksiigted by &K

10 hal ogen, oxo, aryl, aryl substituted by up to three
substituents i ndependent ly selected froml ower alkyl,

iR{lis getectent froiRBR6, groagycl oal kyl , cycl oal kyl substit ut ed

by OH, Oﬁ) or NH2, SO2R15, and 15 COR12 RI10 is

sel ected'fromthe group I|ower alkyl, aryl, and 20

aryl subsdudr by hal ogen or NRSR6; RI11 is selected
fromthe group H, [|ower alkyl, and gSIovver al kyl

Subst i t ulaergkysubahidienbygH’, CRIBTT, NRE eot GONRIN,
the gr ouRalogen, 0x0, aryl, aryl substituted by up to three substituents
independently selected from lower alkyl, halogen, or NR°R®,
cycloalkyl,
cycloalkyl substituted by OH, oxo, or NHa,
SO:R'", and
COR'?;

R s selected from the group
lower alkyl,
aryl, and
aryl substituted by halogen or NR°R®;

R' s selected from the group
H,
lower alkyl, and
lower alkyl substituted by oxo and halogen;

R s selected from the group
H
lower alkyl, and
lower alkyl substituted by halogen, oxo, NR°’R®or OR'";

R' and R' are independently selected from
H,
lower alkyl,



H lower alkyl, and 30 | ower al kyl substituted by
hal ogen, oxo, NR5R6 or OR11l; R13 and Rl14 are

wo nabependent | y sel ected fromH, |ower alkyl, R@/EP2006/068406

10

15

20

25

30

35

2007/ 060110 PCT/ EP2006/ 068406 61-61 | ower al kyl
substituted by CO2R12, OR12, NR5R6, C(O) NR5R6 802R15,

NSO2R12, heteroaryl, heterocyc & or . Igeter{ 56 i5
subst i t UOBE" Ybﬁ@bs’['t@t}?@b}’a@b} , ORYycINR Fkyp INR°R®, SO=R ",

subst i t UNS®2BY, wmarylmatgrowm h@@WH@F@Jmtltuted by 0XO0,
SO02R15, aryl, aryl substituted by NR5R6, OR12,
CO2R12, dlb) R6 SO02R15, hal ogen, | ower al kyl and

e S e B 28 T o s

CORrR12, 15 or alter natively, the group -NR1L3R14 can
forma ring having a total of from3 to 7 ring atons,
said ringrygt ons conpri Si ng in addition to the nitrogen

to which 9GRS e
zﬁédo?aﬁﬁlﬁﬁéw%l O@ Vberr sapa@teda ?@%;%?@R”

ring at o@@ﬁptleHQANFS/R éﬂﬁd\lﬁlﬁ)stltut ed by OH oxo,
NR5R6, |ower al kyl and | ower al kyl substituted by

OR12; RISOR' sel ected fromthe group aryl, 25 aryl
substltu{:g\;‘5 e group hal ogen, CO2R12, SO2R10,

, aPkyl and | ower al k5yl substituted by
hal ogen, cORI'2, oxo, CO2R12, C(O NRSR6 or NR RS,

or alternatively, the group -NR'R'* can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R' and R' are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms, and
said ring atoms optionally being substituted by OH, oxo, NR°R®, lower
alkyl and lower alkyl substituted by OR';

R'™ is selected from the group
aryl,

aryl substituted by the group halogen, CO2R'?, SO,R'°, COR'?, lower
alkyl and lower al 5yI substituted by halogen, OR'3, oxo, COR™,
C(O)NR°R® or NR°R

heteroaryl,

heteroaryl substituted by the group halogen, CO2R'?, SO,R'®, COR'?,
lower alkyl and lower alkyl substituted by halogen, OR'?, oxo, CO:R'",
C(O)NR°®R® or NR°R®,

NR°R®,

lower alkyl,

lower alkyl substituted by the group halogen, OR'?, oxo, CO:R"?,
C(O)NR°®R® or NR°R®,

heterocycle, and



heteroaryl, 30 heteroaryl substituted by the group
hal ogen, CO2R12, SO02R10, COR12, |ower al kyl and | ower

wa@bdogloswbst i t ut ed by hal ogen, OR12, oxo, CO2RACT/EP2006/068406

10

15

20

25

C(O NR5R6 or NR5R6, NR5R6, 3%2l-ower al kyl, | ower

al kyl substituted by the group hal ogen, OR12, oxo,

CO2R12, C(O) NRS5R6 or NRSR6, heterocycle, apd WO _,

2007/ Oetereocy e subsitotes) mstheosroupdOrfet ey cl @O2R %, lower alkyl,
subst G(MNR°BY of NR°GF p@pdCo2R12, CORL2, SO02R12, | ower

al kyl, C(O NR5R6 or NRS5R6; and n isO, 1 or 2, 5 or

t he Har rzceuti cally acceptable salts thereof. 26. The
fdRpodrfd according to claim25, wherein R2 is phenyl,

bt pRAMhachRivAM Héé’é&ﬁhbl@%é&@'ﬂﬁ&%ﬁzo' yl which 10
are each unsubstituted or substituted with 1, 2 or 3

substituents i ndependently sel ected from hal ogen, or

oo Rfa, hegbriegd it gt T SRR iy
or -C(O-0O(Cl-C4)-alkyl; 20 R4, R4'"and RS are

hydr ogen; is -S02-(Cl-C4)-alkyl; R15 is .
(Cl- C4) - al 1 ; &nahemd, thigehepyl, benzofuranyl or benzooxazolyl which

are each unsubstituted or substituted with 1, 2 or 3
substituents independently selected from

halogen, or

—0O-(C1-C4)-alkyl;

R® s —S0O,-(C1-C4)-alkyl,
-SO,-NH,,
-SO.-(CHa)s-morpholino,
-SO.-pyridinyl, or
-C(0O)-0O-(C1-C4)-alkyl;

R* R* and R® are hydrogen;

R® s -SOx-(C1-C4)-alkyl;
R™ s (C1-C4)-alkyl; and
n is 2;

or the pharmaceutically acceptable salts thereof.



or the pharmaceutically acceptable salts thereof. WO
2007/ 060110 PCT/ EP2006/ 068406 -63- 27. A conpound of

wo ooomobe1NH2 S R21 NR 18 R2o HN N R19 6- R4 BCHEP2006868406

10

15

20

25

5 wherein R3 is selected from3the group H, |ower
al kyl, 10 lower al kyl substituted by oxo, OR12,
CO2R12, NR5R6, SO02R15 or C(O NR5R6, CO02R7, COR12,
15 C(O NR5R6, and SO02R15; R4 is selected fromthe

%r\lougr%gl_—l, %\Oc%&und BPf’éﬁFnu?é kyl, NRBR6, NO2, oxo 25

NH, S

R4
R3

wherein
R® is selected from the group
H,
lower alkyl,
lower alkyl substituted by oxo, OR'?, CO:R'?, NR°R®, SO:R" or
C(O)NR°R®,
CO2R’,
COR'?,
C(O)NR°R®, and
SO.R'";

R* is selected from the group
H,
OR11,
lower alkyl,
NR°R®,
NOs,
0X0
CN, and
halogen;



hal ogen; WD 2007/060110 PCT/ EP2006/ 068406 -64 R 5 and
R6 are each independently selected fromthe group H,

wo oweneEhkyl , | ower al kyl substituted by oxo, BORRERNG6/068406

10

15

20

25

30

35

OR12, NR13R14, 5 C(O) NR13R14-,64S02R15, NSO02R12,

heteroaryl heterocycle, or heterocycle substituted
X0 ycI oaI kyl, cycl oal kyl substituted by CO2R12,

éﬁzl mac G(QQHQRQ@F@MS@'EC@MFCSDZF&QFOW yl, aryl

substituted, by NRI3R14, OR12, CO2R12, C(]\IR13R14

SO02R15, hal’ogen, |ower al kyl and | ower al kyl

substi t ut e¢b\,bgr alrylpgen, OR12, 15 oxo, COZR12

CONR13R14 3R14 502 %é ,14 20
or alterna Q"\V/%r ,13 rﬁa@ YIQPQQFZé
havi ng a t &(& I3ro Rt NBQRNg h@t@fﬁﬁrwas@t@rqq)’ﬁ@ or

at ons corrprhleiﬂrﬁgydﬂa sabglitutashby exe,he nitrogen to which
R5 and R6 are bonded, carbon ring atons, said carbon
ring atomscyoptlkghal Iy being repl aced by one or nore

ddi | 2 1314
Cai 0 1o YEREIREYENANRY s Cubat N FEd By R o

oxo, N13R1£0 Fower al kyl and | ower al kyI substltut ed
by OR12; R7 is selected fromthe group H, 30 | ower
al kyl, | owarylal kyl substituted by OR12, CO2R12, NR5R6,

or CONRSR6,, Nal B8fiied by NR'™®R™, OR'2, CO,R'2, CONR'®R'™, SO,R',
halogen, lower alkyl and lower alkyl substituted by halogen, OR'?,
oxo, COzR'?, CONR™R' or NR'°R";
SO:R'",
CO.R'2, and
COR'2,

or alternatively, the group -NR°R°® can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R® and R® are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms or
the group SO,, and said ring atoms optionally being substituted by OH,
oxo, N"R', lower alkyl and lower alkyl substituted by OR'?;

R’ is selected from the group
H,

lower alkyl,

lower alkyl substituted by OR'?, CO:R'?, NR°R®, or CONR°R®, halogen,
0x0, aryl, aryl substituted by up to three substituents independently
selected from lower alkyl, halogen, or NR°R®,

cycloalkyl,
cycloalkyl substituted by OH, oxo, or NH,
SO.R™, and



oxo, aryl, aryl substituted by up to three
substituents i ndependently selected fromlower alkyl,

whadosgenjo or NRS5R6, 35 cycl oal kyl, cycl oal kyl PCT/EP2006/068406

10

15

20

25

30

35

substituted by OH oxo, or NH?®5- SO2R15, and WO

2007/ 060110 PCT/ EP2006/ 068406 -65- COR12 ; Rl1l1l is
selected frqmthe group H 5 lower alkyl, and | ower
al kyl subS9R tuted by oxo and hal ogen; R12 is sel ected
fromthe group H 10 | ower al kyl, and | ower al kyl
substituted by hal ogen, oxo, NR5R6 or ORl1l; R13 and

RI4 aileséledeperstanhé grag ected fromH, 15 | ower
al kyl, I ower al kyl substituted by CO2R12, OR12, NR5RG,
c(O NR5RE; SO02R15, NSO2R12, heter oar yl, heterocycle,

or het ergess! ubsfituted by oxo, 20 cycloal kyl,
cycl oal kglwésgg(gtﬁitut ed by CO2R12, OR12, NR5R6,

C( O NR5R6war a2 Ribstituteydy, oxar ghd salogeint ut ed by NRS5R6,
OR12, QO02R12, C(O NR5R6, SO02R15, 25 hal ogen, | ower
al kyl and | ower al kyl substituted by hal ogen, OR12,

we, i$92BRd fRIMNRERRuAND NRSR6; SO2RL5, CO2RIL2, and
H
lower alkyl, and
lower alkyl substituted by halogen, oxo, NR°’R®or OR'";

R' and R' are independently selected from
H,

lower alkyl,

lower alkyl substituted by CO:R'?, OR'™, NR°R®, C(O)NR°R®, SO:R'®,
NSO2R'?, heteroaryl, heterocycle, or heterocycle substituted by oxo,

cycloalkyl,
cycloalkyl substituted by CO2R'?, OR'3, NR°R®, C(O)NR°R® or SOR™®,

aryl,

aryl substituted by NR°R®, OR'?, CO2R'?, C(O)NR’R®, SO;R'®,
halogen, lower alkyl and lower alkyl substituted by halogen, OR', oxo,
CO2R'?, C(O)NR°R® and NR°R®;

SO.R™,
CO.R', and
COR'",

or alternatively, the group -NR'R'* can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R' and R' are bonded, carbon ring atoms, said carbon ring atoms

optionally being replaced by one or more additional N or O ring atoms, and



30 COR12, or alternatively, the group -NRL3R14 can
forma ring having a total of from3 to 7 ring atons,

W@ a00d/06G1mg at ons conpri sing in addition to therP@I/EPIGE068406

10

15

20

25

30

35

to which R13 and R14 are bonded, carbon ring atonmns,
said carbon ring atons 35 optionally being replaced by
one or nore additional N or O ring at ons

u

d WO
2007/ GEIIND AOMEPD LY eRInG SUDHEUIS kY OFhgxat JRER’, lower
ti ' ' .0x0, NR5R6, |
oPkyt 2Bl BB To0e RPN BY O O Ras. ras s

selected fromthe group 5 aryl, aryl substituted by
the group hal ogen, CO2R12, S02R10, COR12 , | ower

al kyl 19peleFeRdFOAItRg Orist i t uted by hal ogen, OR12,
0Xxo, R12, C(O NR5R6 or NR5R6, 10 heteroaryl,

het eroaryl substituted by the group hal ogen, CO2R12,
S02R1@yylGoRsRiuted bywtre gidupl halogen, cO@sR %l BELR'®, COR'?, lower
subst ialkyl edd bywérdlkgesubsited bxdalodedl RIFR'Z, oxy, QOER'RE
or NRERO)NESRABPRR°R®] ower al kyl, |ower al kyl
substituted by the group hal ogen, OR12, oxo, CO02R12,
C(O NR5R6 or NR5R6, 20 heterocycle, and heterocycle
subst inetaredryhy t he group CO2R12, COR12, SO02R12, | ower

al kyl " NRER6..or  NRER6: R18, R19 ﬁnzd h@r@ORm
St lﬁa%faggqéri wéea%ﬁ?fﬁ%gwﬁrﬂa'%fqﬁ@e SR eICoR™,
[ [ R's,
nal og oA D nEa el SO o 5 B0 OB D3P
NR°R®,
lower alkyl,

lower alkyl substituted by the group halogen, OR'?, oxo, CO:R"?,
C(O)NR°®R® or NR°R®,

heterocycle, and
heterocycle substituted by the group CO2R'?, COR'?, SO,R'?, lower alkyl,
C(O)NR°R® or NR°R?;
R'®, R", R? and R* are each independently selected from
lower alkyl,
halogen, and
OR12.

or the pharmaceutically acceptable salts thereof.

28.  The compound of claim 27 wherein R®is selected from the group
CO.R’, COR'™ and SO.R™.

29. The compound of claim 28 wherein R®is SO,R'®>and R’ is lower
alkyl or NR°R®.

30. The compound of claim 27 wherein R*is H, OR'" or lower alkyl.
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28. The conpound of claim 27 wherein R3 is sel ected
fromthe group CO2R7, COR12 and SO02R15. 29. The

wa@ eovgosnd of claim 28 wherein R3 is S02R15and RIBEPR06/068406

| ower 35 al kyl or NRS5R6. 30.-6The conmpound of claim 27
wherein R4 is H OR11 or |lower alkyl. WO 2007/060110
PCT/ EP2006/ 068406 -67 31. The conpound of claim 27

wher eidl- t hd hgreuproumRbpisclaian 27 yvharain thergjoraviNRgRacan form a

t ot al t

corpr { BB 2048 ¢t e & £ e, RPE FABS i s gomrising i
and R&datt@nttonﬂemﬁttrdgvrbtommlbh@i%tr{drﬁ aresaonbemrda@bbn ring atoms,
ring atoms optionally being %I aced by one or nor

addi t iS8itaFarBOoN MG %Omsr&Pt'é’Pé‘H’é a9 r@&l%eﬂl%o%ﬁ ghgtore additional

L SEb 5 B S, e R 8 s O

conpownd, N, cloaiemalk | ohmweranswsebsuudtefdt»yramé gr oup:
to

[ 4- Am no- 2- (1- met hanesul f onyl - pi peri di n-4-yl am no) - pyr

i m di 325-ylThd ogpaLhH$PCRIm 27 that is selected from the > 9roup:
6- met hoxy phenyl ) - met hanet hi one (Exanple 1); 4-[4

no- 5- (2, 3-di f I uor o- 6- met hoxy- t hi obenzoyl) pyri md|

%MLBS? gf?rleit\asgné) rIfo‘%'ylnﬁpc:elrléu rrﬁng)cpyrlr%@irg%-yl]-ﬁ 3-difluoro-

tRbinamesibh® (karpleer): di n- 4-yl am no) - pyr
|md| cja(Zyle](nj’,(Sfluoro 2- (Sharmploer):

met hoxy- phenyl ) - net hanet hi one (Exanpl e 5); _
ihﬁ-‘p%@-éf(%ﬁ-@ﬁ@@@iﬁﬁ%tﬁgg-gﬁiBbQﬁidﬂ)'-Byrﬁﬁtétrﬁﬂlw‘é’r%rn%\ff
Ipgrerioh ng-arsulfoytic) adie thdde (Bxamnple(Hxanpl e 6) ;

[ 4- Ami no- 2- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - pyr
imdin-5-yl]-(5, 6-difluoro-

F@%ﬂﬂé@-gﬂ m%twérieﬁgﬁfbhgln&bé e gllélﬁgm?) s,;rmm.@@ yjl-{&-fluoro-2-

m’no) - pyr i

yhdtho2y- Bhdnm nmtbar@ethrmtet(&)xgarrmteﬁyl ) - net hanet hi one
(Exanple 9);
{4- Ami no- 2-[ 1- (pyri di ne-2-sul fonyl) - pi peri di n-4-ylam n

41 A%r‘hb@ g1 HTe'fhé’rﬂéSlﬂfen?I p| eridin- 4 -ylamino)-pyrimidin-5- yI] (15 6- dlfluoro-
| uor o- 6- met hoxy- E nmet hanet hi one” ( Exanpl'e
fg)@nzofuran 7-yl) methanethlone (Example 6);

[ 4- Ami no- 2- (1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr
i mdin-5-yl]-thi ophen-2-yl -
[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(5,6-difluoro-

benzooxazol-7-yl)-methanethione (Example 7);

[4-Amino-2-(3-morpholin-4-yl-propylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-
methoxy-phenyl)-methanethione (Example 9);

{4-Amino-2-[1-(pyridine-2-sulfonyl)-piperidin-4-ylamino]-pyrimidin-5-yl}-(2,3-
difluoro-6-methoxy-phenyl)-methanethione (Example 10);
[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-thiophen-2-yl-

methanethione (Example 11); and

[4-Amino-2-(1-methanesulfonyl-piperidin-4-ylamino)-pyrimidin-5-yl]-(6-chloro-2,3-
difluoro-phenyl)-methanethione (Example 13).



met hanet hi one (Exanple 11); and
[ 4- Am no- 2- ( 1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr

WO poodiosn1de y1 ] - (6-chl oro-2, 3- 35 PCT/EP2006/068406
di fl uor o- phenyl ) - met hanet hi on&8(-Exanpl e 13). WO
2007/ 060110 PCT/ EP2006/ 068406 -68 33. The conpound of
claim?27 that is selected fromthe group:
[ 4- Ami no 2 (1- met hanesul f onyl - pi peri di n-4-yl am no) - pyr

| m din ?e 1 i el Gompaury 81 {ikiPL9 tRAGEYblscE RBRHE! B8

( Exanp

[ 4- Am no- 2- ( 1- met hanesul f onyl - pi peri di n-4-yl am no) - pyr

imdin-5- phen nmet hanet hi one npl e 16 | O

A R b e TA PO o RV HORY Y OGRS B

- l.c acid tert-butyl
s IR RRE At Ené ERARBRAS). ’

[4 Am no- 2- (1-met hanesul f onyl - pyrrol i di n- 3-yl am no) - py

d 5 3-
S RstnBs3 Y sAs Sl hurR pRTdR vieminp) By imirin-Sylkaheny
‘h%'fﬁ%é‘t%ldﬁe {E%Ja"r‘ﬂﬂlémg‘,"ﬂ S RR1 N~ R18 R2o HN N R19
R4 N R5 R6 (c), 20 wherein R4 is selected fromthe

group H, OR11 25 |lower alkyl,
10  4-[4-Amino-5-(5-fluoro-2-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-piperidine-1-
carboxylic acid tert-butyl ester (Example 17); and

[4-Amino-2-(1-methanesulfonyl-pyrrolidin-3-ylamino)-pyrimidin-5-yl]-(2,3-difluoro-
6-methoxy-phenyl)-methanethione (Example 18).
15

34. A compound of formula

NH, S
R21
o’
N | R1s R20
/I\\N
HN R19
R4
N
N\
R5 R6

20 wherein

R* is selected from the group
H,
OR11
25 lower alkyl,



WD 2007/ 060110 PCT/ EP2006/ 068406 -69- N R5R6, NO2,
oxo CN, and 5 halogen; R5 and R6 are each

wo nabependent | y sel ected fromthe group H, 10 POTEP2006/068406

10

15

20

25

30

35

al kyl, I ower al kyl substituted9by oxo, CO2R12, OR12,
NR13R14, C(O NR13R14 , SO02R15, NSO2R12, heteroaryl,

heterocycle,_or. heterocycle substituted by oxo, 15
cycl oal kyl N%ﬁ:t oal kyl substituted by CO2R12, OR12,
NR13R14, NR13R14 or SO2R15, aryl, 20 aryl

substituted NR13R14, OR12, CO2R12, CONR13R14,
SO02R15, halkogen, |ower al kyl, and | ower al kyl

substi t ut eo(l: by hal ogen, OR12, oxo, C02R12, CONR13R14
or NR13R14; 5, 25 CO2R12, and COR12, or

al ternati velyygdihe group -NRSR6 can forma ring having
a total of ? <§Jm3 to 7 ring atons, said ring atons
conprising in addition to the nitrogen to 30 which R5

are bonded, carbo ng, atons, said carbon ring
3o R ot GAG rpanagnPe 5p B BIMIRe Seturior ¢
addi tional (N or O ring atoms or the group SO2, and
said ring atons optionally being substituted by OH,
oxo, N13R14, |ower alkyl and | ower al kyl substituted
glykyl?lZ; 3?ower alkﬁ selected fromthe group | ower
lower alkyl substituted by oxo, CO2R'?, OR'?, NR"*R'4,
C(O)NR™R™, SO:R'?, NSO2R'?, heteroaryl, heterocycle, or
heterocycle substituted by oxo,

cycloalkyl,

cycloalkyl substituted by CO2R'?, OR'%, NR"®R", C(O)NR"R'" or
SO.R'",

aryl,

aryl substituted by NR™R'*, OR'?, CO,R'?, CONR"R", SO,R',
halogen, lower alkyl, and lower alkyl substituted by halogen, OR',
oxo, COzR'?, CONR™R' or NR'°R";

SO:R'",

CO.R'2, and

COR'2,

or alternatively, the group -NR°R°® can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R® and R® are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms or
the group SO,, and said ring atoms optionally being substituted by OH,
oxo, N"R', lower alkyl and lower alkyl substituted by OR'?;

R s selected from the group
lower alkyl,
aryl, and



aryl, and WO 2007/ 060110 PCT/ EP2006/ 068406 -70 aryl
substituted by hal ogen or NRSR6; R' is selected from

wo b@7gecawp H, 5 [ower al kyl, and | ower al kyl PCT/EP2006/068406

10

15

20

25

30

35

substituted by oxo and hal ogerfp- R12 is selected from
the group H 10 lower alkyl, and | ower alkyl

substituted by hal ogen, oxo, NRBR6 or OR1l; R13 and
ety fi :

R14 are @myHeyesidels pget 8N Gm H, 15 | ower

al kyl, lower al kyl substituted by CO2R12, OR12, NR5RG6,
C(O NRS5R6, SO02R15, NSO2R12, heteroaryl, heterocycle
®' heteseeyeoeranlise gtauped by oxo, cycloal kyl, 20
cycl oal kyl substituted by CO2R12, OR12, NR5R6,

C(O NR5RE: or SO02R15, aryl, aryl substituted by NR5RG,
OR12, 5R6, SO2R15, hal ogen, |ower al kyl
and Io@?%ﬁ%ﬁ’gj stituted by hal ogen, OR12, oxo, 25
CO2R12, IGne) HRyRSulastdutsRIR6oxdSa2RhE(0gED2R12, and
COR12, 30 or alternatively, the group -NRL3R14 can
forma ring having a total of from3 to 7 ring atons,

$ekd 1d Qgegggmsorﬁqﬁ@gi@j@g in addition to the nitrogen
to which R13 and R14 are bonded, carbon ring atoms,

said carldon ring atons optionally being replaced by

one or 'TI%(N%r%%/'I,ta{n%al N or O ring atons, and

lower alkyl substituted by halogen, oxo, NR°’R®or OR'";

R' and R' are independently selected from
H,
lower alkyl,
lower alkyl substituted by CO-R'?, OR'?, NR°R®, C(O)NR°R®, SO:R'",
NSO2R'?, heteroaryl, heterocycle or heterocycle substituted by oxo,
cycloalkyl,
cycloalkyl substituted by CO2R'?, OR'3, NR°R®, C(O)NR°R® or SOR™®,

aryl,

aryl substituted by NR°R®, OR'?, CO2R'?, C(O)NR’R®, SO;R'®,
halogen, lower alkyl and lower alkyl substituted by halogen, OR', oxo,
CO2R'?, C(O)NR°R® and NR°R°®;

SO:R'",

CO.R'2, and

COR'2,

or alternatively, the group -NR'R'* can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R' and R' are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms, and
said ring atoms optionally being substituted by OH, oxo, NR°R®, lower

alkyl and lower alkyl substituted by OR';



35 said ring atons optionally being substituted by OH,
oxo, NR5R6, |ower alkyl and |ower al kyl substituted

whyoodBdd o WO 2007/ 060110 PCT/ EP2006/ 068406 - 7THCT/BRE06/668406

10

15

20

25

30

35

selected fromthe group aryl ,-7laryl substituted by the
group hal ogen, CO2R12, SO02R10, COR12 , |ower alkyl
and | ower al kyl substituted by hal ogen, OR12, oxo,
G2R138 sglecied) framikee §FOWIRSR6,  heteroaryl, heteroaryl
subst 'ath ed by the group hal ogen, CO2R12, SO2R10,

I oner al kyl and | ower al kyl substituted by
haI og%ﬂﬂyl sUB% ftuterk by tHKDGRLD, haldGe(CDNREREDBRNREBR, > , lower
NR5R6 akyl QﬂéﬂoWéﬂ(é(lk | dudeBtuted ky Ihassgest, ORIEeekdCOIR'2,

gr oup d18)\RGER? ogm:ngSoxo C02R12, 15 C(O) NRS5R6 or
NR5R6, heterocycl e, and heterocycle substituted by the

group CO2R12, COR12, SO2R12, |ower alkyl, C(O NR5R6
or NRbRE&roand, 20 R18, R19, R20 and R21 are each

|ndep ent | | ecte om Iower al ky a 10 12
A Ny Wﬁﬁ@%ﬁ o™ S W0R
a2 . e o B TS e BV NIoBR PR RE3PoCER
one ofC(RBNEYRRer NR°E°or | ower al kyl and the other is
SO02R15, vvhere| n RL5 is |ower alkyl, and two of 30 R18

- R2LNR®R® hal ogen, and one of R18 - R21 is COR12,

wher e| n R12|k||s | oner al kyl .

lower alkyl substituted by the group halogen, OR'?, oxo, CO:R"?,
C(O)NR°®R® or NR°R®,

heterocycle, and

heterocycle substituted by the group CO2R'?, COR'?, SO:R'?, lower alkyl,
C(O)NR°R® or NR°R®; and

R'®, R", R? and R* are each independently selected from
lower alkyl,
halogen, and
OR12.

or the pharmaceutically acceptable salts thereof.
35. The compound of claim 34 wherein R*is H, one of R or R%is H or
lower alkyl and the other is SO,R'?, wherein R'° is lower alkyl, and two of
R'® — R®' are halogen, and one of R'® — R?' is COR'?, wherein R'? is lower
alkyl.

36. The compound of claim 34 which is selected from the group:

N-{4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-

cyclohexyl}methanesulfonamide (Example 2); and



36. The conpound of claim 34 which is selected from
the group: 35

WOR{04/00410ANT no- 5- (2, 3-di f | uor o- 6- net hoxy- t hi obeewayiope/pss406
yrim di n-2-yl am no] - cycl ohexyR}net hanesul f onam de
(Exanple 2) and WO 2007/ 060110 PCT/ EP2006/ 068406 -72

Nblisi4 Arinerst ubelusrangmeipyhisbenzey)-pyppidin-giaminol-
?Péé"’%?@ A Re eSS ar SR BB <"Ror mis

R2o HN N R19 R4. S(O)n R15 1 (d), whereinto R4’

i's selectedfromtheg H OR11 Ilower alkyl, N
R5R6, 315 NORCOMPRUNGA rI’f‘zbz'l'%gen 20 R5 and R6 are
each i ndependently selected fromthe group H, | ower
al kyl, | ower alkyl substituted by oxo, CO2R12, OR12,
NR13R14, C(O) NR13R14 |, NH, S
R21
N/
R18 20
/I\\N | R
HN R19
R4
S(0),
|
R15 |(d),

wherein

10 R* s selected from the group
H,

OR11,

lower alkyl,

NR°R®,

15 NOo,

CN, and

halogen;

20 R°and R® are each independently selected from the group
H,

lower alkyl,

lower alkyl substituted by oxo, CO,R'?, OR'?, NR™R'*, C(O)NR'"*R™,
25 SO:R'™, NSO2R'?, heteroaryl, heterocycle or heterocycle substituted by
0X0,



25 SO02R15, NSO2R12, heteroaryl, heterocycle or
het erocycl e substituted by oxo, WO 2007/060110

wEON/BRADD6/ 068406 -73- cycl oal kyl, cycl oal kyPCT/EP2006/068406

10

15

20

25

30

35

substituted by CO2R12, OR12, -NB13R14, C(O) NR13R14 or
SO2R15, 5 aryl, aryl substituted by NRL3R14, OR12,
CO2R12, CONR13R14, SO2R15, hal ogen, |ower al kyl and
| ower ayel@aliglbstituted by hal ogen, 0XO0,

OR12,
CO2R12, 14 3 140%83@ 13nd
COR12, %@M%@?tﬁ%ﬁwm%&p ’ﬁﬁgF@ ta o?rr:?g or
ring ha ?@ atotal of from3 15 to 7 ring atons,

said ring atonms conprising in addition to the nitrogen

to whigh R5 and R6 are bonded, carbon ring atons,

said carbon ring atons _optionally being replaced b

one or anysgbaiituiad bwthRRg‘r Qﬁ% @@28?20I@§DNR%H1E,GS@E%US

SO2, ahdlogeindlawerqliatl ams! lower alkgl $ubdtieited bytasogenyt@R'2, oxo,
by OH, CO»RIZ, COBRIAR'1@vikR'“®'kyl and | ower al kyl
substituted by OR12; 20 R11 is selected fromthe group

H lower alkyl, and |ower alkyl substituted by oxo and

hal 0ogen3O2R5, R12 is selected fromthe group H | ower

al kyl , 120 al kyl substituted by hal ogen, oxo,
NR5R6 o@%ﬁlgﬁaso

COR'",

or alternatively, the group -NR°R°® can form a ring having a total of from 3
to 7 ring atoms, said ring atoms comprising in addition to the nitrogen to
which R® and R® are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms or
the group SO,, and said ring atoms optionally being substituted by OH,
oxo, N"R', lower alkyl and lower alkyl substituted by OR'?;

R' s selected from the group
H,
lower alkyl, and
lower alkyl substituted by oxo and halogen;

R s selected from the group
H
lower alkyl, and
lower alkyl substituted by halogen, oxo, NR°’R®or OR'";

R' and R' are independently selected from
H,

lower alkyl,

lower alkyl substituted by CO:R'?, OR'™, NR°R®, C(O)NR°R®, SO:R'®,
NSO2R'?, heteroaryl, heterocycle or heterocycle substituted by oxo,



R13 and R14 are independently selected from H, |ower
al kyl, 35 | ower al kyl substituted by CO2R12, OR12,

WOBRSRO601G{ O) NRSR6, SO02R15, NSO02R12, het er oar yPCT/EP2006/068406

10

15

20

25

30

35

het erocycl e or heterocycle subygti tuted by oxo, WO
2007/ 060110 PCT/ EP2006/ 068406 -74- cycl oal kyl,
cycl oal kyl substituted by CO2R12, OR12, NR5Re,
C(O NRsReyaallgdor15, aryl, 5 aryl substituted by

NSRS, R AR D) RER - 0B kR8s or 508"

OR12, oxo, QO2R12, C(O NR5R6 and NR5R6; SO2R15, 10
CO2R12, and COR12, or alternatively, the group
_NRL3R142¥hAn forma ri ng haV| ng a tot aI of from3 to

7 ring aloIeybsiRtdd fm (%'N@#@' g%ﬁw

to the mipggeTioh, mgi fﬂ WEPPRARED, OR®?, 0x0
carbon r F)g

being re ced 'geo?1 ddltlonal N or Orlng

atons, and said ring atons optionally being

substi tugedrly OH oxo, NRSR6, |ower alkyl and | ower

al kyl substi ut ed by OR12; 20 R15 is selected fromthe
group a€@R'aeypd substituted by the group hal ogen,

CO2R12, 6%510 COR12 , lower alkyl and | ower alk5yl
substitu by hal ogen, OR12, oxo, CO02R12, 25

C(O NRBR6 or NR R6, heteroaryl, heteroaryl

substituted by the group halg a CO2R12, SO2R10,

COR12 0r altguaativalykihe anoupl-Dikr Ral dan fosmis fing hiewdots, total of from 3

hal 09687 (RLAonR Qaid g &foms comprising in addition to the nitrogen to

which R' and R' are bonded, carbon ring atoms, said carbon ring atoms
optionally being replaced by one or more additional N or O ring atoms, and
said ring atoms optionally being substituted by OH, oxo, NR°R®, lower
alkyl and lower alkyl substituted by OR';

R'™ is selected from the group
aryl,

aryl substituted by the group halogen, CO2R'?, SO,R'°, COR'?, lower
alkyl and lower al 5yI substituted by halogen, OR'3, oxo, COR™,
C(O)NR°R® or NR°R

heteroaryl,

heteroaryl substituted by the group halogen, CO2R'?, SO,R'®, COR'?,
lower alkyl and lower alkyl substituted by halogen, OR'?, oxo, CO:R'",
C(O)NR°®R® or NR°R®,

NR°R®,
lower alkyl,

lower alkyl substituted by the group halogen, OR'?, oxo, CO:R"?,
C(O)NR°®R® or NR°R®,

heterocycle, and

heterocycle substituted by the group CO2R'?, COR'?, SO,R'?, lower alkyl,
C(O)NR°R® or NR°R?;



30 C(O NR5R6 or NR5R6, NR5R6, |ower alkyl, |ower
al kyl substituted by the group hal ogen, OR12, oxo,

wERRRMA110 35 C(O) NRSR6 or NRS5R6, heterocycl e, POTEP2006/068406

10

15

20

25

30

35

het erocycl e substituted by th&5group CO2R12, COR12,
SO02R12, lower alkyl, C(O NRS5R6 or NR5R6; WO

2007/ 060110 PCT/ EP2006/ 068406 -75 R18, R19, R20 and
R211 are ez%lch inquependently sel ected from |ower alkyl,
HF,dgen, Ramad B OR12araedch indspendeotly selesied firem
pharmaceut i cal ly acceptable salts thereof. 10 38. The
corrpg?u?]v&éjr ?l&gl’ aim37 wherein nis 2, R4 is Hand R15
i's | owelogenl eyl or NRSR6. 39. The conpound of claim 38
wher ei n 1F%15 is methyl. 15 40. The conmpound of cl ai m 39
wher ei@RR18"ds NRSR6 and wherein R5 and R6 are H. 41
The conmpound of claim38 wherein two of R1821 are

hal ogen and one of R1821 is ORl2, wherein R12 is
Indwe®x, 1adrkd;l . 20 42. The conpound of claim 37 which is
sel ected from,

P4 ihePharmagerticalinaseariablssAlts sReef-armi no) - pyri mi di n- 5
-yl ]1-(2, 3-di fl uoro-6- nethoxy-phenyl) - net hanet hi one
(Exanmpl e 12), and 25 4-[4- Am ,

no- 5- 88, 3- dinkel econpoeuhchet taixy 37 whalreinz ayis R; Ry ris Hadd R'° is lower
n-2-yl am ng'] _genzenesul fonam de (Exanple 14). 30 43.
A co { o1 O Eonpri sing as an active ingredient a

t herapeutically

39. The compound of claim 38 wherein R'® is methy!.

40. The compound of claim 39 wherein R'®is NR°R® and wherein R®
and R® are H.

18-21
R

41.  The compound of claim 38 wherein two of are halogen and

one of R'®#" is OR'?, wherein R'? is lower alkyl.
42.  The compound of claim 37 which is selected from:

[4-Amino-2-(4-methanesulfonyl-phenylamino)-pyrimidin-5-yl]-(2,3-difluoro-6-
methoxy-phenyl)-methanethione (Example 12), and

4-[4-Amino-5-(2,3-difluoro-6-methoxy-thiobenzoyl)-pyrimidin-2-ylamino]-
benzenesulfonamide (Example 14).

43. A composition comprising as an active ingredient a therapeutically
effective amount of a compound of claim 1 and a pharmaceutically acceptable

carrier or excipient.

44.  The pharmaceutical composition of claim 43 which is suitable for

parenteral administration.



effective anmount of a conmpound of claim1l and a

phar maceutically acceptable carrier or excipient. 44.
wab@7pbeEnoraceut i cal conposition of clai m43 wWhPChEP®06/068406

suitable for 35 parenteral ad®i-nistration. WO

2007/ 060110 PCT/ EP2006/ 068406 -76 45. The

phar maceuti cal conposition of claim43 for the

treatment of cancer, in particular solid tunors, nore

parti gyl ar | - 0

56, R compsdii eesfld Forpassl o Uan 4 for PR elipgnt of

fcancéhén partieatamgolid aimoa) eeire pantiquaaty brdast, cdidn,dung or prostate

tunors, nore particularly breast, colon, |lung or

§ABS¢at e cancer. 10 47. The use of a conpound

according to anyone of clains 1 to 42 for the

manuf acture of nedi canents for the treatnent of

canced$. i n Aewmpouhcacsaridindy tot ampomne, of rabai msplata 42 fbrahey

reast,. colon, l.ung or prostate cancer. 48. t ho

TetPeang e da Rt g S mhotes s dou A pEgRet, colon,

IengOnpiostite¢anesi ni stering a therapeutically

ef f'ective anount of at |east one conpound according

to claiml1. 49. The process for the manufacture of a

d di t f claj 1t :
wher ot 20 15 et SpoRRtng refrefdldamb e Geires 1 g2 for
the MaiLifactlrd 6f meaichanididriBe PeagrestEofdfanddBan phdticular solid

&:;i ve the conmpound WO 2007/ 060110 PCT/ EP2006/ 068406
gorgmpNase particularly breast, colon, lung or prostate cancer.

1

]

48. A method for treating breast, colon, lung or prostate cancer
15 comprising administering a therapeutically effective amount of at least one
compound according to claim 1.

49.  The process for the manufacture of a compound according to
anyone of claims 1 to 42, wherein
20
a) the compound of the formula

P
Hll\l N

Rt

25 is reacted in the presence of P»Ss, to give the compound



Nl R2 HN N RL wherein Rl and R2 have the neani ngs
given in claiml1l to 42; and 5 b) the product of the
w0 eachsmmo under a) is isolated fromthe reactiPOI/EP2006/068406
m xture, and c¢) said isol ated7product obtai ned under
b) is optionally turned into a pharmaceutically
acceptable salt. 10 50. The novel products,
i nternedi ates, processes &t uSes substantially as
descri bed herein before. 15 **

HN

1 .
R , wherein

R' and R® have the meanings given in claim 1 to 42; and
5 b) the product of the reaction under a) is isolated from the reaction mixture, and

c) said isolated product obtained under b) is optionally turned into a

pharmaceutically acceptable salt.

10 50. The novel products, intermediates, processes and uses

substantially as described herein before.

*k*k

15



