16

15

20

235

30

WO 2006/ 005548 PCT/ EP2005/ 007432 5 Novel 2

6- Di am nopyri di ne-3-one Derivatives The present
invention relates to novel 2,6-diam nopyridine
derivatives that inhibit cyclin-dependent Kkinases.

wo HBgRs&@mpounds and their pharmaceutical |y permpaoesosrasz
acceptabl e salts and esters have antiproliferative

activity and are useful, inter alia, 10 in the
treatnment or control of cancer, in particular solid
tunmors. This invention also relates to

phar maceuti cal conpositions containing such conpounds
and to nethods of treating or controlling cancer,
nost particularly the treatnent or control of
breast, lung, colon and prostate tunors. Finally,
this invention is also - directed to novel

i nt ermedi ate conpounds useful in the preparation of
the nouel 2 siBadisspnannsisbmepehes®ids di scl osed.
Unco e profiteration 1s the hall mark of
cancer. Cancerous tunor cells typically have sone

s e%gnt]qﬂvr@ﬂ& tn?atbg fc ASRED G-Biéimrﬂipfyﬁﬂihé Yie@Vatives that

|nd ect regulate th he cell di vi sion cycle. 20 The

inhibit gyotsgldes@?mt nasee) Taewmn@ﬁ ang é!?‘?‘fofdka"ﬂﬁﬁ%@&a%"f
accept%&? G bnf¥&Le Ha%e ahfgralitfRe Aty 88 uabful, infer alia,

I'enzyme conpl exes consi sting of a regul ator
in the fgadmentror canisyl of cancesidl Partickiag selld HMAER Tﬁf%ﬁg

also re?a%é %3; ﬁ'ﬁé#}e’&hgﬁ %%@Qﬁon&&ﬁﬁlﬁﬁg(sﬁgifé&mrﬁﬁ\ﬁis%oaf e

out the ce cycle e the

methotlsevfe&&atiog of n@t@a@gmgcarawstj%éﬂ%%h% Freﬁﬁ%ergtoége of

directeSdmw@ sr@tameainat@ ﬁ@%@%ﬂ%ﬁe&m &@ﬂ?%are’m 9f6h8 5
agsm‘é Gdi4, cyclin D/ Cdk6, cyclin E Cdk2,
d'ammoéx%q (Sd‘Efk and cycl in B/ Cdkl (also. 30 known as
Cdc2/cyciin B). Cyctin D/ Cdk4, cyclin D/ Cdk6, and
erg;bbﬁoléf ool ?rehfé?éﬂdn% HRASHRGSK bhééﬂé:@h thdRbuinme

hase transition hos hor I atl on

cells fnﬁcaﬂh@avsesqwrn@mr@sqf SREABRER ﬁ??ﬁﬁ'@ﬁéhﬂ d'fﬁﬁﬁ’
regulaﬁ‘a( t@@%i!—dmsmﬂ cycle.

The progression of celis through the various phases of the cell cycle is
réguiated by a series of multienzyme complexes consisting of a regulatory
protein, a cyclin, and a kinase. Thesekinases are called cyclin-dependent
kinases (Cdks). The Cdks argé expressed throughout the cell cycle, while the
levels of the cyclins vary depending on the s’tage of the cell cycle.

Thé four primary -phaseé of cell cyc‘_le control are generally describes as Gy,
8, G, and M. Some essential eNZymes for cell cycle control appear to be cyclin
DICdk4, cyclin DICAkKS, cyclin EICdK2, cyclin A/Cdk2, and cyclin B/Cdk1 (also. |
known as Cdc2/cyciin B). Cyclin D/Cdk4, cyelin D/CAk6, and cyclin E/Cdk2
control passage through the G-phase and the Gi- fo S-phase transition by
phosphorylation of the -reﬁn_bbiaétqma_ hpsphd_protein, pRb. Cyclin A/Cdk2
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i WD 2006/ 005548 PCT/ EP2005/ 007432 regul ates passage
t hrough the S-phase, and cyclin B/ Cdkl controls the
& checkpoint and regul ates entry into M (mtosis)
vohameoesddse cel |l cycle progression is regul atped/d®Yoes/o07432
Cdkl (cdc2) and Cdk2 beyond 5 early G when cells
are commtted to cytokinesis. Therefore, drug
inhibition of these Cdks is likely not only to
arrest cell proliferation, but also to trigger
apoptotic cell death. Once the cells pass the G
regulatesgiassage througbitie Seahdsarand eysliniEdd cooirglsphaabe, t hey
beco ' . £ or stinmulation for
Chec}(%%ﬁttgl';ﬁju%g&%gﬁIréqggﬁ:rltgmp or%\rgiesgﬁh%%' 10 Fol | owi ng ’
conpletion of DNA replication, cells enter the &

8y Bl Riear&ian ol Y A (B ant B b b YRR

early Pasbamgeelisfare ebmmitidarto uytokinesise Theraforep Haugdshivition b

these Egict B el Py anc BolLffbralon Bl fa et 21 P
apoptticgilinigatin drxedbé Belts pise divh G yesirictiom fovirgdare D. O,

commieg 3§ St e bedfh SPbha bt preliflectt Sy iavon o

~ continpeé palt eyctdymogeissiofor di vi si on during M phase. The

transition fromG phase into S phase as stated above
is regulated by 20 the conplex of Cdk4 with cyclin D
afglioWitigZcomiilationef EINArelicalioes eelsampirdhe & phase of the

h late t { 1 : [
oot o Piroprteitoral Dy Sha PUBRIESRY R Hbblen snquny
reguldt@ phsyagE2F callschmupb thesg latee phasmsas $hoceliaycigémes

e A o a8 e SR od 3By

cyclinBlimitd s $peeifiz phbsphoyylatort (MorGdikAD.oY ¢ DeBobdahd L., Curr.

opin GUIZHEL oML, 240BUEP S BoRpAFE Ayl
prepafé@ihiel ogll foridhdsionltmdngdl@hbikda whi ch bl ock the ki nase
activity of the Cdk4/cyclin D conpl ex,

The transition from G4 phase into S phase as stated above is regutated by
the complex of Cdk4 with cyclin D and Cdk2. with cyclin E. These complexes
phosphorylate the tumor suppressor protein Retinoblastoma (pRb), releasing the
transﬁ:ript—ion fac:’torj E2F and allowing the expression of genes required in S
phase (Nevins, J. R. Science 1992, 258, 424-429; Lavia, P. BioEssays 1988, 21,
221-230). Blocking the activity of the Cdkd4/cyclin D and Cdk2/cyclin E cbmplexes
arrests the cell cycle in G4 phase. For example, the proteins of the INK4 family,
including p16™%*2, which block the kinase activity of the Cdk4/cyclin D complex,
cause arrest in Gy (Sher, C. J Science 1998, 274, 1672-1677). The specific
block has been reviewed (Vidal, A. Gene 2000, 247, 1-15).

Recent experiments show that the comiplex 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
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cause arrest in G (Sherr, C J: Science 1996, 274,
1672-1677). The specific block has been revi ewed
(Vidal, A Gene 2000, 247, 1-15). 30 Recent

erinents show that the conpl ex of Cdk4 I

W%‘S‘SJQGQSS 8 plays a role in cell cycle progressl'J(.z]r%l%}{(%WE‘32

through & phase. Inhibition of this conplex, either
by pl6 or using a dom nant negative Cdk4, results in
arrest in & phase in 2 WD 2006/ 005548
PCT/ EP2005/ 007432 cells that do not express pRb

s SRR o b, ot Rt

13961413982)been shown to be involved in 5 various.cancers.
- For exanpl e, overexpression of Cdk4 has been observed
in cases of hereditary nelanoma (Wbster, K R Exp.

Grinrerotsdesstts irhegRblgtigyayhavedgBngdmpyn t@@@lm\t@l@dm’s

variouSEEiGRIE LB, ST s R, RN s g okt i

cases dfehateemhry metanoyna (WWebsier, K\VBbEXR OpiK Invest. BXygs @7931 7'

ees- i)' S5l oL ighPt RSl R A el o) 70 1o

c:enccaams; 874, BT RH 67 G); pRE: |samutat;ed or dedged IrgmanBREES0) .

ol koAl i W e

iost thmnngh emmam ovideletioodn many gumanszancers fOkeinbetg, IR- é\e Celt

1995, (#S%ﬁc%@ B%fn'%tg k@%‘%tﬂﬂgﬂ hH% L4l %Eé gfi%\oglg@%le an

effect 40 pratihdpis. Plrexample, iessf p16 cg/mrrai\aten with ghoor progesisinat

nonv-silblo0g R LD A ch et Fe BT el B8"

 al. AnBREREVTRA, 1998]i50280 hg23)h dbnosroslities DL cyalitl Cdransifes pRb

t I
at the @@Eé gﬁéff}{ ﬁxprﬁssn%ﬂeg%f'hqrg ﬁaﬁ%\?npm Qr% éhw%égﬁ %%%hés of
non-smaB cBBRhg chncst $pecitnens, iBicatingdhatatyicn BaroiioonRb

eoeis b R A AR g el

Cancsorueec r& G70Sal ined® dut ob 60 pancréaticearciRewas | , the7.

: prlpsl%Zp%:ch%mla%rA'\krés abrogated exclusively through inactivation of the p16 gene

and cyclin D connected (Schutte, M. et al. Cancer Res. 19988, 57, 3126-3134).
For a review on the relation between expression of pRb and the cyclinfcyciin
dependent kinaseé in a number of tissues see Teicher, B.A.. Cancer Chemother.
Pharmacol. 2000, 46, 293-304.

Because of the involvement of the Cdk4/cyclin D/pRb pathway in human
cancer through its role in regulating progression of the cell cycle from G110 S
phase, and the potential therapeutic benefit from modulating this pathway, there
has been considerable interest in agents that inhibit or promote elements of this
pathway. For example, effects on cancer cells have been shown using antibodies,
antisense olfigonuciectides and overexpression or addition of proteins involved in
the pathway. See, 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,
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For a review on the rel ati on between expressi on of
pRb and the cyciin/cyclin dependent kinases in a
nunber of ti ssues see Teicher, B.A . Cancer

“@ﬁ . Pharmacol . 2000, 46, 293-304. 2
?ﬁe i'nvol vement of the Cdk4/cyclin D/pRb%Clﬁﬁ""r“;‘?";‘@&’7432

in human cancer through its role in regulating
progression of the cell cycle fromGlL to S phase,
and the potential therapeutic benefit from nodul ating
this pathway, there has been considerabl e interest

fa
25.35. ??:ﬁg@\hﬁgzﬂ%r}é nB'fesgfg %@%?ﬁ?g%@%?ﬂtéléi !tA;ﬂ\rl o

Phys:bbéﬁm’s r%m.um. Gafl. dali Bosioss, L930-L9A; anshSang, J. et al. Chin.

Sci. %g‘g ﬁqﬁ and overexpression or addition of
ro hs”invol véd in the pathway. See, e.g., Lukas,
et al. Nature 1995, 79, 573-582; Nevins, J. R

,\S/ﬂ'lee Po(f? in t%égreégléﬁéhz& Sgg@’r Er%ilel%’[IOﬁtls ﬂ‘alus well

rcinogenesis 1 3 WO 2006/ 005548
estabmadEmeﬁmémsh@m amveTthere s angxtansivetbodpet ogene

nteratﬁﬁeygxgqng%ﬁnfégg%s%Sgé?rﬂﬁ%drﬁiggﬂnbnﬁﬁﬁétn thé)f@dkal Cdk2
and Qdk4 battws aaati-pacigeralive Werageutichgents. iggbitorgef peliular
prol[f?rgggn thyis gﬁt%o%lregé Bl apgﬁgh 8 &t&{ha?%ué%fﬁltrn fhe

eratiron is us wel |
treatrasitald tnssmopméeaseemm featua% abiyma! egllulas grawtbrsuch@san

t t
cre RN R Al S8 ety
(e.g. Beign pestatmingpensiasiat fanplia il woraauosis, pmzmqm% uneuEp-

| nhi.b '
o5 N .56 e i S
bbwél Ilsbﬁtﬁe ffAndplardatiemitsjestions néetions)r wotabi;mmmh (ip¢iuding,
b I [ ).

ot e PR G5 B B OGRS
(e.g. mpaap treeunztdiduartatiiin wsolasiy mﬂ@gnnajnrym disease),
neurgdepoRan s Fsor e (B REERHR Hod 1o MANIRRE) Siscflh o
and mdurtddgenaratiyes diseassisy(e.g. ﬁ’hﬂ@mmm%ea%myofmp@@d@féfa!
sc[erpﬂg,g% “‘@'ﬁqé@ eﬁtg) uﬁpﬁ@%l'nﬂ%%ul’apgﬁgﬁﬂypgﬁa cerbbiaf!

degeneration).

Several disﬁnct classes of small molecules have been identified as
inhibitors of Cdks: olomoucine and other purine analogs, flavopiridol,
staurosporine, UCN-01 and other indoiccarbazoles, 9-hydroxyeliipticine, indirubin,
pauliones, diaryl ureas, quinazolines, indopyrazoles, [2,3-d] pyridopyrimidines,
fascaplysin, aminothiazoles, diaminothiazoles, p-teridinones, and pyrazoles or
example (Carlson et. al., Cancer Res.. 1996, 56, 2973-2978. De Azevedo et al.,
Eur J. Biochem., 1997, 243, 518-526; Bridges, A.J., Exp. Opin. Ther. Patents.
1995, 5, 12451257; Reinhold et al,, J. Biol. Chem. 1998, 278, 3803-3807,
Kakeya, H. et. al., C—anéer Res.. 1998, 58, 704-710; Harper, J.W., Cancer
Surveys 1997, 29, 91-107; Harrington, E.A,, etal., Proc. Natl. Acad. S¢i. USA
1998, 95, 11945-11950; Meijer, L., et al., Eur. J. Biochem.. 2000, 267, 1-13,
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15 but not limted to herpervirus, poxvirus,

Epstein-Barr virus), autoi mune di sease (e.g. |upus,

rheumatoid arthritis, psoriasis, inflammtory bowel

di sease), neurodegenerative disorders (including but
WREGIPIE ed to Al zheiner's di sease), and PCT/EP2M5/007432

neur odegener ati ve di seases (e.g. Parkinson's disease,

anyotrophic lateral sclerosis, retinitis pignentosa,

spi nal muscul ar atrophy, and cerebral 20

degeneration). Several distinct classes of snall

nmol ecul es have been j denti |ed as rs of
GametoNIe: Slomo Rt OPtn GeBeHEr Detripme 9ol
Mgbon%@V@PPf bag) Canéérﬂ%spml Be, 19(@!1@13 bibeksel beal.,

bazol el |
ek e R i
2566- 2[5%93H9%|]m9y1‘ | dopy phpit Waﬁ@ﬁafA(ﬁ@WhysﬂmD‘l Medi 136;

not hi azol es, di ani not hi azq
SieleckiyT Mhopica Bioor MarpToo TR Db 11 057 18T 8
A., et %996 leaOChas.! 2089/ 84, 1@34&@@6@ €. Vatet al., JE@iol. Ghem.
1997, 243, 518 52 i.d é
2001, BEAABOTHABS DB, ot AoGichom. BITHTS ROy o
2000, glks 877 R?h Bk, @hﬁms;aca@wea?@herasgat 3R00; 76 He{akem,

Cancer Res 199 1
HW., 8t w,,BrmCMed Ehan it 2099, 739“—’*@1%?9?“‘»32%?@?%
Chem Egﬁ?ﬁi £1 48b6-46 %onblaw Fléﬁl?é} coet OblhAn k2§ Bliscov.

o Do aer. 1ot WEhpemisos Esdsr. Eoylha g

H. QOETO16DIW bét‘aﬂﬁtuwmmmp.
Toogoﬁ%wm%ﬁsﬁ%mﬁ%gnyeb|, 0. P. gt al ., Cancer

Res.. 1999, 59, 1903-1910; Hoessel et at. Nat ur e
cdief1efcay bt e e
gﬁ%geﬁbﬁéggéxqéﬁﬁﬁsHﬂnmﬁﬂ%g%{ ﬁykbnés afﬁs

Harris2 . smdNaEinaea) SACTavEEgi ygs. é@‘éﬁ. ,%%?%wm@ﬁ %

%%, nts. 1 Al4p8la20: QIMQT Mec., Chesa drehi.. 2000,
Opnx?bg&’ fs}%%@ 1160; Nugiel, D. A, et al., J. Med.
43, 1-CRem , 2001, 44, 1334-1336: Fry, D. W et at, J.

Biol. Chem 2001, 276, 16617-15523; Soni, R., et al.
Bi ochem Bi ophys. Res. Conmmun.



2000, 275, 877; Ryu, CGK at al., Bioorg. Med. Chem
Lett., 2000, 10, 461; Jeong, HW, et at, Bioorg.
Med. Chem Lett.. 2000, 10, 1819; Toogood et at, J.
Med. 10 Chem, 2000, 43, 4606-4616; Chong, W,
Fi scher, Cuff. Opin. in Drug D scov. and Devel op.,
2001, 4, 623-634, WO0009921845, Toogood. P.,
W0119825, Toogood P., WO0138315, Reich S. H ,
W0179198, Webster, K US 6, 262,096. For reviews of
conpounds inhibiting the Cdk4/cyclin D pathway see:
15 Harris, W_and WIkinson, S., Enmerging Drugs..

g In a fl%@QQpeé,the}gfs ;é’r%%de@tkmmpbund@mrm”@m wheher .
Patents. 2001, 11, 405-429; Sielecki T., et. al., J.
Med. Chem . 2000, 43, 1-18. 5 1In a first aspect

" there is provided the conpound of fornula 1, wherein

NH2 ON R Rzo HNRIs R4 NI. | R3 R3 represents
hydrogen; bm 74 gEL-Os)al kyt; -S(D) (C+ Co) al kyl ;
-C(O-(C1- Cs)alkyt} )2(Cr%§)alky1 -C(O N
H (C7- C5) al kyt; NT

T R20
HN _—
PN
"f_ 1
f-H
R® represents hydrogert;
benzyk
(C+-Ceralkyt;

-5(0)~(Co-Cojalkyt;
-C{O}-Cy-Co)akyl;
-C(O)~(C+-Ce)alkyl; or
-C{ONB(C+-Cg)alkyt;

R* represents hydroger;

R'™ R™ R? and R*' independantly from sach other ars seiectad from H;
(C—Csialkyl;
-0-{C+ -Cglalkyl; and

halogan.



R4 represents hydrogen; R13, R19, R2D and R21

i ndependently from each other are selected fromH
(C7 -C5)alkyi; -C-(31 -Ca)al kyl; and hal ogen. 6 In
a second aspect, there is provided a pharmaceutica
conposition conprising a conpound as defined above
and a pharnmaceutically acceptable carrier or
excipient. In a third aspect, there is provided the

usen Qafse%oﬁ@ﬁﬂ@dﬁ dhets igolined aahameadeticdl Bﬁmposmon
manuf act ure of i canents for the treatnent of

COTERMRT @ CP’Hp%“rfdo%ﬁ ¢inge Fagye aptha PEaﬁ"éacﬁFféﬁ?i”H Beraplnbla cagrer

or &fcimergonmpound as defined above in the manufacture of
nedi canents for the treatnent of solid tunors. In a
fifth aspect, there is provided the use of a conmpound

as 1ief hn@dsite \tRerells piclie BRI RCIH Y @rifouliB @k cafifmit dbove in
for the treatnent of breast, lung, colon or prostate

the @W@Ct“reﬁf@%q'mﬁr&%gé&e "r%alﬁ'@?'ét qf§a?ﬁ%w ded a
conpound as defined above for the use as therapeutic
ent. In a seventh aspect, there is provided a

C on'ﬁcﬁﬁﬁaﬁ%ésté’F ithe's inpoVided Hie 35e0f aro@posnd ap defingdabove
in B eREnufdcturaidf RledlRbmeAtRBChe tichBhdht bSsdidaihead a
conpound as defined above for the treatnment of solid

tunors. In a ninth aspect, there is provided a

commcwm Apetiicie’d pbaya thelust Bea chinpalimesd défrned above in

reast, lun colon or prostate tunors. In a tenth
t“ea@ﬁ@éfﬁcfu'f%@?%eq'%amwoa FeAIMB PR dEsast. dyng, Ralon or prostate
turRbr@ducti on of a conpound of fornula |I as defined
above, wher eby

In a sixth aspect, there is provided a compound as defined above for the use

as therapeutic agent.

Iin a seventh aspect, there is provided a compound as defined above for the

use as anfi cancer agent.

in an eighth aspect, there is provided a compound as defined above for the

treatment of solid fumors.

In a ninth aspect, there is provided a compound as defined above for the

treatment or breast, iung, colon or prostate tumors.

In a tenth aspect, there is provided the process for the production of a

compound of formula I as defined above, whereby

6a



6a a) a conpound of the fornula C 0 OH
converted into a conpound of the fornmula

(B), and b) said compound of forrmula (B) i
reacted in the presence of an organolithi

(A, is
Ct \\ NHO
s further
um conpound

of the formula R2-Li (C) to give the conpound of
formrula d RHR y 0 R2 (D), and 6b c) said
compound of forrmula (D) is further reacted in the

presence of an amne of fornmula R -NH2 (E)

to give

t he &} or r 2spuopdirtotibadommiaof fornmula 1, which can

d) be separated fromthe reaction m xture

and, if

desired, be turned into a pharmaceutically acceptabl e

salt or ester;ahhgr\/dﬂ\ Cl

o ]
OH - (ay,

i converted o a compound of the formutis

Ch ANy NH,

© ®m) and

b) said cornpound of formula (B) is further reacted in the

presence of an organoiithium compound of the formuia

RE-Lj
{C)

to give the compound of formuia

cl | Ne -NH,

" O

R ), and

6b



R is a piperidine noiety containing R3 and R -of the

conpound of formula |I; and R2 is a phenyl nviety
containing R18, R19, R2' and R21 of the conpound of
formula |I. Enbodi nents of the present disclosure

relate to novel diam nopyridines of the fornula {
R'NN-2 N2 OR2 wherein R is selected fromthe
group consiting of heterocycle and | ower

al kyl - heterocycl e, wherein the heterocycle noiety in
bot h i nstances optionally nay be substituted by LID

to four subsiituents i el ect omthe
group corféi st FH C‘EIPPC’“”@E’F% a%bgfuw 8 € (c)

| ower al kyl splskhtaibiesh dyinexd forfRe?, C@Rlz NR6R6
S(O" R16, aryl or C(ONRR6, (d) CR, (e) CORL2
(t) C(ONR13Rla, , (9) S(O) R15 (h) oxo, (i) OR22;
or R'-NH,

®
io give the oorresponding compound of formuiia |, which can

d) be separated from the reaction mixiure and, if desired, be tumed

into a pharmaceutically acceptabie salt or ester; wherein

R'is a piperidine moety odntaining R*and R* of the compound of formuia 1: and
R?is a phenyl moiety containing R, R™, R? and R? of the compound of
formula 1.

Embodiments of the present disclosure relate to novei diaminopyridines of the

formula

wherein
»'  is selected from the group consiing of
| heterocycle and lowsr alkyl-haterocycle, wharein the
haterocycle moisty in both insiances ophionally may be substifutad by up

to four substituents independantly selected from the group consisiing of:

6c



U NRR6, R2 is selected.fromthe group consisting of
aryl, heteroaryl, cycioal kyl and heterocycle, wherein
each may be substituted by up to four substituents

i ndependently selected fromthe group consisting of:
(a) lower alkyl, (b) lower alkyl substituted by

hal ogen or (yl10, (c) haiopen, (d) OR (e) N2, (t)
CN, (g) NRbR6, (h) S(O,-R9, and (1) SO NR16R17; 6d
WO 2006/ 005548 PCTI EP2005/ 007432 R5 and R6 are each
i ndependently selected fromthe group consisting of
(a) Wy ﬁkn Iomer al kyl, 5 (c) lower alkyl substituted

by o 2, OR12, NMSMA C(O NR13R14 , SQOZR15,
N802§3 i}eaﬁ Q@ c§" § BkQ QS Rep k12 \heter &
' subsg GW % oxo! T cyc%ﬁl k?la Elra(é) cyb?@%yram
subs ed by COZR12 OR12, NR13R14 ,

C(O) 35@41 or SQ2R15, (f) aryI
{ﬂ C(O)NR“R”
{@)y S(OWR™,
(h) oxg,
(i OR}Z; ar
0 NR°R®,

R* s ssiected from the group consisting of

aryl, heiéroary!, cycloalkyl and hetarocycie, wherein each
may be substituied by up 1o four substituents indspendantly
selected from the groisp consisiing of:

{2) iower alikyl,
(b} fower alky! substituted by halogen or OR'
' hatognn .

- {c) '
{d) O
(=) NOp_,

::DED

¢
(@) NR°R°

(h) S{O}y R? and
i) SO-NR'R':

6d



(g) aryl substituted by NRL13R14, ORt2, CO2R12,
C(ONRL3R 4 , SO2R15, hal ogen, |ower alkyl, or |ower
al kyl substituted by hal ogen, OR 2, oxo, CO2R12,

C(O NR13R14 or NR13R14, 15 (h) SO02R15 (i) CO2R12,
wOpos@s® and (k) ORL2 R110 | O 20 P" or PCI/EP2005/007432
alternatively, the group -NR5R6 can forma-ring
having a total of from3 to 7 ring atons, said ring
atons conprising in addition to the nitrogen to

which R5 and R6 are bonded, carbon ring atons, said

car bon 25 ring atons opti onaIIy be%g repl ac$d by one
RS andoR® areresch indepersiratly Relgeted fiorm §ie giPEREORRISYNEST gr oup

S2, and said ring atons opti onal |y being substituted
, oxo, NR13R14, |ower al kyl and | ower alkyl

quwpgn@d by CRlZ 30 R7 is selected fromthe group
consi st ng'

b K aa 1£) | ovver
o)k lpwves up‘atttgf@d gﬁwe 3
chl eeiilw %éin* B ?'6’6% 4t

(d) cycioalkyl

(e) cycloalkyl substltuted by CO.R™, ORY, NR¥R™,
G(O)NR™R™ or SOR™,
() anyi,

(@) aryl substituted by NR™R™, OR™, CO;R", C(O)NR™*R™,
SOzR*, halo ogen, lower alky! or lower alkyl substituted by
halogen, OR™, oxo, CO;R™, C(OINR'™R™ or NR¥R™,

(h) SOR"™,

(i) CORY,

(jy COR™, and

(k)

OR'iZ
e !
R0

p

or alternatively, the group -NR5R® can form a ring having a total of
from 3 to 7 ring atoms, said ring atoms c;omprising in addition 1o the
nitrogen to which R® and R® are bonded, carbon ring atoms, said carbon
ring atoms optionally being repiaced by one or more additional N or O ring
atomns or the group SO,, and said ring atoms opticnally being substituted
by OH, oxo, NR¥R™, lower alkyl and lower alkyl substituted by OR';

R is selected from the group consisting of
(@ H,
(b) lower alkyl,
(c) lower alkyl substituted by OR'?, COR™, NR°R®, or
C{O)NR®RS,
(d) halogen,
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(f) aryl, (g) aryl substituted by up to three
substituents i ndependently selected from | ower
al kyl , hal ogen and NR5R6, 5 (h) cycloal kyl, (i)

yl substituted by OH oxo0, or NH2,
W@%@é@g%‘%and (k) COR12 ; 10 R9 is selected I]"Cr@%z?ﬁﬁ@m”

group consisting of (a) H and (b) lower alkyl; 15
R10 is selected fromthe group consisting of (a)

| ower al kyl, 20 (b) aryl, and (c) aryl substituted by
hal ogen or NR5R6; R11 is selected fromthe group

( oggisting of 25 (a) H (b) lower alkyl, and (c)
‘ower’ al kyl substituted by oxo and hal ogen; R12 is

(Bedrgct ed fromthe group consisting of 30 (a) H, (b)

(P URf 5 sMed Bt (Shrb YRSl indeihiiidehtyy ed by NRSRS
selected from lower alkyl, halogen and NR°R®,

{h) cycloalkyl,

(i) cycloalkyl substituted by OH, oxo, or NH,

() SO.R™, and

(k) COR™;

R? is selected from the group consisting of

(a) H, and
(b) lower alkyl;

'R is selected from the group consisting of

" (a) lower alkyl,
(b) aryl, and
{c) aryl substituted by halogen or NR°R%;

R'is selected from the group consisting of

(@) H,
(b) lower alkyl, and
(c) lower alkyl substituted by oxo and halogen;

R"|s seiected from the group consisting of

(a) H,
(b) lower akkyl, and
(c) lower alkyl substituted by NR®°R® or OR";



WD 2006/ 005548 PCTI EP2005/ 007432 R13 and Rl14 are
each independently selected fromthe group consisting
of (a) H (b) lower alkyl, 5 (c) |ower alkyl
substituted by CO2R 12, OR12, NR5R6, C(O) NR5R6,

v 28d/bssBISO2R12, heteroaryl, heterocycle, OrPCI/EP2005/007432
heterocycle substituted by oxo, (d) cycloal kyl, 10
(e) cycloal kyl substituted by CO2R12, OR12, NR5R6,
CONRSR6 or SO2R15, (f) aryl, (g) aryl substituted by
NR5R6, OR 12, CO2R12, CONRSR6 , SO2R15 hal ogen,

| oner al kyl, and | ower al kyll substituted by hal ogen,
OR12, 15 oxo, C02R12, C(O NR5R6 or NR5R ; (h)

S02R15 i) CO2 _ , ( : R110~
S L e s R R A S R

f@ym,a ring having a total of from3 to 7 ring

a%s)rra, srwfyg ring atonms conprising in addition to the

il POY¥F'00 whi ch R13 and R14 are bonded, {aer bon

I jcpJovaéraaieyl seimtitiitecbyp 69:Ri“n @RIT,oNB BpGEMIRTRY 25

bel Bm,REYNSCRR'Y hetmneargr haterasyalddirthieterabyd® or 0 ring

at ogBpstidiigd bpiogo,r i ng atons optionally being -

substituted by OH oxo, NRS5R6, tower al kyl and | ower

aldy Ydycloalkyl,

(©) cycloalkyl substituted by CO,R", OR™, NR®RE, CONR®R® or
SO.RY,
(B aryi,
(g) amy! substituted by NR°R®, OR™, 0025"2, CONR®R®, SOzRTé
halogen, lower alkyl, and lower aikgl substituted by halogen, OR™,
ox0. CO,R'2, C{O)NRR® or NR°R%;

(h) SOR™, -
(i) CORY
(i COR™, and
)
OR12
_Rﬁo\ 1—,/0

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, NRSR®, lower alkyt and lower alkyl
substituted by OR;

R  is selected from the group consisting of

() anyl,

(b) aryl substituted by the group halogen, CO.R™, SO.RY, o
COR'2, lower alkyl and lower alky! substituted by halogen, OR™,
ox0, CO,R'2, C(O)NR®R® or NR°R®,

(c) heteroaryl,



substituted by OR12; R15 is selected fromthe group
consisting of 30 (a) aryl, (b) aryl substituted by
the group hal ogen, CO2R12S02R10, COR12, | ower al kyl
and | ower al kyl substituted by hal ogen, OR12, oxo,
CO2R12, C(O) NR5R6 or NRS5R6, (c) heteroaryl, 9 (d)

heteroaryl substi tuted by t he group hal ogen, CO2R12,

Sl e
5 mg?éﬂ 7

gﬁ%n, J 0XoO, COZR12
’or NR5R6, (h) het er ocycl e, and (i)
het(eybwcbmylsubstitut ed by the group CO2R12, CORt2, -
NR5R6 }gg NR5R6 R15 and R17
f PEY @group

|
are 119}’ ‘I"Ec’ﬁ e
con "H, ~and (b) I ower alkyl, or,
al t e1" a(r e group -NR16R17 can forma ri ng

havii nEetérdc%ImsuQétltﬁ{e(gébg the GRup CHRY2aEER® said ring

atorrss I Sl Gh NRFTtieR3Ive nitrogen to which
6 and R1’7 are blgﬂnded carbon ring atons, said

garbo ring atomns optlonally being replaced by one
ROENGBr @r%team irggaEniedly selefied dram Sresgroandosasiihgrdafng
ato&giﬁqﬁhlonally bei ng substituted by | ower alkyl,

| "O0xo and. NH2; and
(b) lowar aliyt,

or, alternaiivaly, the group —NR™R" can form a ring having a total of from
3107 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 optionaliy
being repiaced by one or more addifional N or O ring atoms, and said ring atorns
opiionally baing substituted by lower alkyl, OH, oxo and NH;; and

nisQ, 1or2;
or the pharmaceuiically acceptable salts or asiers thersof.

‘these compounds inhibit cyciin-tdependent kinases, These compounds
and thelr pharmaceutically acceptable salis and sstars have antiproiiferative
activity and are useful in the reatment or control of cancer, in pariicuiar soiid

furmors,

Embodiments of the present disclosure also relate to pharmaceutical
compositions comprising one or more compounds of the invention, or a
pharmaceutically acceptable salt or ester thereof, and a pharmaceutically acceptable

carrier or excipient.

10



nis 0, 1 or 2; or the pharmaceutically acceptable

salts or esters thereof. These conpounds i nhi bit
cychn-dependent ki nases. These conmpounds and their

- pharmaceutically acceptable salts and esters have
aniioroiiferative activity and are useful in the
treatnment or control of cancer, in particular solid
tunors. Enbodi ments of the present disclosure also

rel ate to pharmaceutical conpositions conprising one

or nore conpounds of the invention, or a

phar ragssHirhs@s bitha geeginafiselosaretfurther eslaterto alestbed for treating

and a pharnaceuti cal | ccept abl [ [
BxeangoliAg coneT EMIG APHIHELY e FRaspbd onthi < g sl pugnor. most
patit gy todhatreatirentomn@introtorf iveadty leag amgjcolom and prostate tumors
controlling cancer,, .nbre rticularly,t : :

BY SEMSIMGSH 2DeTBit A neerDl S b 2Py Y e Rkl Traave
bRRuht &fatdaipound offorhulall, @ra haateuticaliypcanptablelsali or ester
and prostate tunors by admnistering to a patient in

#Pfof such ther apy a therapeutically effective
amount of a conpound of fornmula I, or a

pharmaceut i cal |l y accept abl alt qr -
Fi nal 'f'??“yt mlssdig%/lg%‘r%ggpéelgfeg, opgyegtirggﬁrie%ﬁaﬁ% égﬁﬁgﬁds useful in
e GrepBatian 6f ceymsuumdFomaed ul in  the preparation of
a compound fornmula |I. As used herein, the follow ng

terms shall have the following definitions. "Aryl"
nmeans a nonoval ent,. nonocyciic or, bic cliﬁ? aron?j

] ¢ L
Car bobgeRrEhaTRpds SalBERS ferm sl Vet Hlipying dshations.
nmenbered aromatic aromatic ring system Preferred
aryl groups include, but are not linjted to, enyl, .
naph t h'ﬁl'yrp TgRKg 2 d’ﬁ@nwi%nt' .mea?%i]ly |°?L‘mé§‘ﬁsa’f)ﬁ}égc cgrbocycnc
rfﬁﬂ%&%}r?o%:rgdicél%@ké?ﬁﬁl@éréJU&ﬁ@%béréﬂ‘ﬁiorﬂ’émbh&ﬁc ring system .
partially or conpletely saturated nonoval ent Cé[cl |¥g vt
Hymeb et 40 proungiiociids Gt areanheldimitaddo gPigynBaPERY hd gnd xyivt

of cycl oal kyl groups

"Carbony" means the radical C=0.

"Cycloalky!" msans a non-arornatic, partially or compietely saturated monovalent
syclic hydrocarbon radical containing 3 to 8 afoms. Exampies of cycloalkyl greups

inciuda cycibpropyl, cyclobutyl, cyciopentyt and cyclohexyl.

"Efactive amount” means an amount that is efieciive to prevent, alieviate or

ameliorate symptoms of disease or prolong the survival of the subject being ireated.

*Halogen” means fluorine, chiorine, bromine or iodine, preferably flucrine or

chiorine.

sLiaiaro gtom” means an atom sslected from N, O and 8.

11
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i ncl ude cycl opropyl, cyciobutyl, cyclopentyl and
cycl ohexyl. "Effective anount” neans an anount t hat
is effective to prevent, alleviate or aneliorate
synptons of di sease or prolong the survival of the
weubje@esssbei ng treated. "Hal ogen" neans fl| upct/mepeso07432
chlorine, bromne or iodine, preferably fluorine or
chlorine. "Hetero atonf nmeans an atom sel ected from
N, 0 and S.- |i W) 2006/ 005548 PCT/ EP2005/ 007432
"Heteroaryl" neans an aromatic heterocyclic ring
system containing up to two rings. Preferred
Heateroani'\rneansanaromade heterodyglic angsysiam CPMRNEg wroto two

rings. bmf&'?é’ci hetgwé}‘)h grduB?%chde bfi’ty;iﬁr'éqol’ limit fo |éﬁﬁ furPfl mdolyi

, 0xazo thi axo ,
pyrroivbwmfmﬁa wwid}ne pwaaazlomzolyb rth@fc@ivmutawmyt @vmzimyw
,m,dazo,gle{)eer[%g rtra;ﬁ@terocycl yl" nmeans a saturated or

y unsa urated, non- aromatic cyclic radical

of 3to 8ring atons in which fromone to 3 ring

ak QUG ésf 8?“&?&0 fﬁﬁ’nﬁneﬁﬁé §ehefabg ‘GF’Pé}ltiEﬁ)Plﬂ%%tusted non-

oxygen, enis an iInt eger rom0o0
aromatic cynhn’mdlml pbhia §angatomstingvhientadmiong te Bmigy ftwnsare hetero

atoms gsl'ee&d ongfﬁﬁgyéprg%ggenp vs%%@] w{zrelﬂ i8] ﬁ{eg%%ﬁpﬁm RS, ora

1 di ne,
combinatidoltiareof, theetmahjrdr iyatams|beindCo rﬁxamﬁbﬁza cpfcpreferred

hetero ecrpésa#;g rpt@étrﬁf?\g LiaAiE, %)?’%ﬁiﬂl%n ﬂﬁ{oﬂﬁé Sifoiing! T one.

asure Ham ¢ bi ndi ng
tetrahyafropyinenyl, ithiamdphelindii peotanfathylens sulfide, wdmmtannethylene sulione.
according to the invention) to the target protein. K
can be nmeasured, 15 inter alia, as is described in
E{’aﬁﬁﬂrseto&smeiasﬁrewf thel_tbamnocbrhhyilf:' biadiiog ef the ligand/inhibitor (that

con e lLky| -
= PR LR I OLARE) LR crd K B s
intar afiatasriatiestribbd piﬁ)tamplhiﬁarlofrax bon having | to 6,
preferably 1 to 4, carbon atons. Typical |ower alkyl
groups include 20 nethyl, ethyl, propyl, isopropyl,
Blbwer, alkyiiond or i chnitiydtionpétit 3nothdrdsmi, ean dowdralityi-ke.

heterocycle, denotes a straight-chain or branched saturated aliphatic hydrocarbon
having 1 to 8, preferably 1 to 4, carbon atoms. Typica! lower alkyl groups include
methyl, ethyl, propyl, isopropy!, butyl, t-butyl, 2-butyl, pentyl, hexyl and the like.

"Oxo" means =0.

“Pharmaceutically acceptable ester” refers to a conventionaily esterified
compound of formuta | having a carboxyl group, which esters retain the biological
effectiveness and properties of the compounds of formula | and are cleaved in vivo (in
the organism) to the corresponding active carboxylic acid. Examples of ester groups
which are cleaved (in-this case hydrolyzed) in vivo to th-e_corresponding carboxylic acids
(R*C(=0)OH) are lower alky! esters which may be substituted with NR*'R** where R*'
and R* are iower alkyl, or where NR*'R* taken together form a monocyclic aliphatic
heterocycle, such as pyrrolidine, piperidine, morpholine, N-methylpiperazine, efc.;
acyloxyalky! esters of the formula R*C(=0)OCHR*0C(=0)R* where R® is hydrogen

12
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"Ox0" nmeans =0. "Pharnmaceutically acceptable ester”
refers to a conventionally esterified 25 conpound of
formula | having a carboxyl group, which esters
retain the biological effectiveness and properties

W(?Igor?g,&{gﬁ&onpounds of formula I and are cl eavigéridodsiol sz

organi sn) to the correspondi ng active
carboxylic acid. Exanples of ester groups which are
cleaved (in this case hydrolyzed) in vivo to the
correspondi ng carboxylic acids (R40C(=0)OH) are
| oner al kyl esters which may be substituted with

or met%%gziﬁ;%}%g% Sifth o Cyadlic/RAcarBbitatt @¥Rls & thy formﬁra

o 9ken together forma ?lono %& € ower alkyl
R*C( @I)Oﬁhi& TRC(HWOE owheredR Wra%ewrmgﬂ VAR ¥

oF cyclgéiwrdr‘gnﬂ ocdibt rﬂﬁméthﬂ%stéﬂ; H’?fﬂé}%ﬁhtﬂﬁr azine, etc.

ers of th

R4°C(=MOG¢@@N@? e AR apzagwirggﬁ%f @@'@haw Qgyrhere
NR*! Raqgi?énqggﬁiﬁé gﬁﬁ/aﬁﬁaﬁ&%wéﬁanc ABterBRy B! suchng p?ﬁﬁhmse

cl oal ky carbonate ester,g of th
plpendir@r m@OIim YiipRaziog ele) Asseiern. F& hpg the same
en or methyl, and R45 is lower alkyl or
de’r“natlg %%21 kyl; or am nocarbonyl met hyl esters of the
for mul a R4OC( =0 OCH2C(=0O) NR41R42 where R41 and R42

EoBOPHLF Ao o) S A B oy s AR e
ike. Emm;hieaef lpwer akyldisinss sulsitipied withd Fﬂﬁ% Fherfgethyiamlnoethyl
4@% %eﬁﬁfe{ %ﬁ@g@lp%e‘?azzﬁs 3}}')%2@! gfcélﬁs'oagcri %P:k@@xéd‘iﬁes of

acyloxgslicg esteas: arat the pinsigxymethu, ﬁyacet@mr@:thyl @g Wpto&rpgtpgl esters.

examdty of Pferile SR ARITRY AR oa Ao e e

(cycloBexylbxprarpbuyicxy)ethd estars. Examples of aminocarbonyimethyl esters are
dthe lik

e N EATRTELAN A PEI i o por g, onc (e ke

pi val oxymet hyI 1-acet oxyet hyl, and acet oxynet hyl

r
LE-@ '(g'xyca ﬁrﬁ%e%} %@{g&i‘ﬁﬂé& &f 884 HeSusR' & kB8 for the delivery

of phe(rmycétmbequm()jdo% mnam )re&)ﬁwn et PeadsugseByngaaaed fred.
(Else\Nar %@%&%ﬂsﬂ hﬁ(ﬁseﬁéﬁ er SPr%frﬁlacé@actahﬁosage Forms and Drug”

car bamo g/ car banoyl net hy
Deliverp Bgsiems (6th Ed. 1995} at pp. 108-109; Krogsgaafd -Larsen, et: al., Textbook of

Drug Design and Development (2d Ed. 1996) at pp. 152-191.

"Pharmécautically acceptable salt” refers to conventional acid-addition salts or
baée—addition salts that retain the biological effectiveness and properties of the
compounds of 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, tetramethylammenium

13
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Further information concerning exanples of and the
use of esters for the delivery of pharmaceutical
conmpounds is available in Design of Prodrugs.
wohonegmassd H ed. (El sevier, 1985). See al sopciirbisaetssz

at. at., Pharmaceutical Dosage Forns and Drug 20
Delivery Systens (6th Ed. 1995) at pp. 108-109;
Kr ogsgaar d- Larsen, et. at., Textbook of Drug Design
and Devel opnent (2d Ed. 1996) at pp. 152-191.
"Pharmaceutically acceptable salt” refers to

hydroxiden Thathemzhl modificatttoh dfi dphamidceutical ctrapeuraidiletdrog) into a

r.et ai

R L e
and cHear dsmétaﬂbﬂmhggmbam:e:tm dowalgiity andrsghubility off compmiugdsii See, e.g.,

ani.c i_norgani c
H. AniEety 8L nepnare el Bos iR e = nd L3 gy SSptegy oin Ea
1995)aﬂq1986mad&@5634smch as hydrochloric acid,
hydr obrom ¢ acid, hydroiodic acid, sulfuric acid,
sul fam c acid, phosphoric acid and nitric acid, and

thsradedticathy af:mmab!ef gact @5 plmairdmcsmta:lalhaaoqeptatﬂlem&er,

..sul fonic_ac i,C_ac e ni.c _
excinig i ameens phamiaaisel L aBHeIpoi By PSS ERY hp Rt the
subjeck€d which & partiedadconipoundiicadrainibteradd t he I i ke

Sanpl e base-addition salts include those derived from
amoni um pot assi um sodi um and, quaternary ammoni um
g db<tited,s as ﬁusxkbsamtécbalkﬁxmaphaethat ersabsithtjdracanooticunat one

or Mo ROAHERF ST ON Bt OBy WAL RS B )

substifutio® sitdlanedhdependently seibdied fom theshenmmbomehé; known to
pharmaceutical chemi sts to obtain inproved physical
and chem cal stability, hygroscopicity, flowability
a‘mﬁer&pémh:hllj tifedtive ;anmmmﬂ makansSeeameurd of at lbhsti@mee:bm@bund of
rmaceu Dosage Fqrns and Dx dver
Formil Lioc PR GR Moo LGB DB A)sY S8k eI e Ay
inhibits BRaiferaidd it prgvarts diffemblietion sfuchhurasn tumor cell, mcluding
hurma ar mac:ﬁg{tl cal l'y acceptable carder, excipient, etc.

P¥hcol ogi cal |y acceptabl e and subst antially
non-toxic to the subject to which the particular

onpoun
CIn one em odlmenq mhe presen?mver]mon relates to compounds of

formula |
Il:ii N.. -NH,
R1” 5 | B 5 2
' /3 O

or the pharmaceutically acceptable salts or esters thereof, wherein R' and

R? are as defined above.

in a preferred embodiment of the compounds of formula |, R?is phenyl,
preferably phenyl substituted by halogen, most preferably F, OR"™ wherein R is
lower alkyl or fower alkyl. In a most preferred embodiment, R? is phenyl

14



"Substituted,” as in substituted al kyl, neans that
the substitution can occur at one or nobre positions
and, unl ess otherw se indicated, that the
substituents at each substitution site are
i ndependently selected fromthe specified options. 15
WO Xleeoapidut i cal |y effective anount”" neans arPCIHERIMS/08H32
at | east one compound of Fornula 1, or a
pharmaceutically acceptable salt or ester thereof,
that significantly inhibits proliferation and/or
prevents differentiation of a human tunor cell,
i ncl uding hunman tunor cell

3 _
SubSHtUTRIPHRANO (TBOISE RSSO P IR, GTOHEVATBL g s lower
gémﬂm-f formulal H RI'Ns M 2 NH2 3 OR2 or
alicyt, p't% e pﬁar rmygeuti cally acceptable salts or esters
t hereof, wherein RlL and 25 R2 are as defined above.
el e%%lﬁmﬁmeﬁ?@ftth@fcoﬁmumwmsa biR*fiwasul a
lb%n%gféfge greferabl phenyl substituted by
5 de’r’nedfﬁiwg@nd Rrriﬁs?te?ﬁt%‘f PHLIS FOURDR12 wherein R12 s
| oner al kyl or Iower alkyl. In a nost preferred
enbodi nent, R2 is phenyl 14 WD 20061005548
PCT/ EP2005/ 7432 substituted by one two F

ecuI es a one OR12 wherein is | ower
al k R4pre er e et Iy anot hegas e erred
di'nent he conpou Nef paf ormul @&—N R2 is as 5
&f i ned abov’é and Rl is select ed fromthepgroup R4 R4
R4?3N R4
(a) (b) (c) B )
wherein
10
R® is selected from the group
H,
iower alkyl,

lower alky! substituted by oxo, OR"™, COR™, NRPRE, SO.R™, aryl or
15 ' C(OINR®RS,

COR’,

COR'2,

C(O)NR®R?, and
20 SO,R';

R? is selected from the group
H,
oR™,
25 lower alkyl,
NR°R®,
NO,,
0X0
CN, and

15



I x R3 R3 (a) (b) (c) (d) wherein 10 R3 is selected
fromthe group H, lower alkyl, |ower alkyl
substituted by oxo, OR12, C02R12, NR5R6, SO2R15, aryl
or 15 C(O NR5R6, C02R7, GOR12, C(O NR5R6, and 20
WoOOBEBs48 R4 is selected fromthe group H, PCORIPLY0SAET432
| ower alkyl, NRS5Rs N2, oxo ON, and 15 WD
2006/ 005548 PCT/ EP20051007432 hal ogen; R5 and R6 are
each i ndependently selected fromthe group

halogen;

RSand R® are each independently selected from the group
H,
5 lower alkyl,

iower alkyl substituted by oxo, CO.R'?, OR™, NR*R",
CIONRPRY™ |, SO,R™, NSO,R", heteroaryl, heterocycle, or
heterocycle substituted by oxo,

10 eycioalkyl,
cycloalkyl substituted by COzR'?, OR'2, NR™*R™,
C(ONR™R™ or SOR",
aryl, _
15 aryl substituted by NR*™R™, OR"2, COzR", CONRRY,

SO,R'S, halogen, lower alkyl, and lower alkyl substituted by
halogen, OR™, oxo, COR™, CONR™R™ or NRR™,

SORY,
20 COR™,
GOR'", and
OR™2
ny |
R O\\ - /O
25 or aliernatively, the group -NR5R® can form a ring having a total of

from 3 to 7 ring atoms, said ring atoms comprising in addition to the
nitrogen fo 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

30 optionally being substituted by OH, oxo, N'*R™, lower alky! and
jower alky! substituted by OR™;

R” is selected from the group

16
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H, 5 lower alkyl, lower alkyl substituted by oxo,
CO2R72, OR12, NR13R14 C(O NR13R14 , S02R15, NS02R12,
het eroaryl, heterocycle, or heterocycle substituted
by oxo, 10 cycl oal kyl, cycl oal kyl substituted by

wE3didhgss49OR12 NR1I3R14  C(O NR13Rt 4 or 302R15Pé"[*f?!ﬁ'29&51n995432

aryl substituted by NRL3R14, OR12, CO2R12, CONR 3
S02R15, hal ogen, lower alk 1, and | ower alkyl
substituted by hal ogen, OR12, oxo, CO2R , CONR13R14
or NR13R14. SO2R15, 20 CO2R12, COR12, and OR12
R1101 /O P 25 or alternatively, the group - NR5R6
caerorma ring having a total of from3 to 7 ring

“atons, said ring atons conprising in addition to the

ni tipwgealkylo whi ch R5 and R6 are bonded, carbon ring
a9 %ﬁ’%l%ub%ﬁt‘%@rbyromg BOgE, ARERDRAI |y bei ng

y one or nore itional N or 0O ring atons

CONRSR .t he group SO, and sai d ring atoms 30 optionally

beiﬁgoé#ﬁstitut ed by OH, oxo, N13R14, |ower al kyl and
| ower <yl substituted by OR12; R7 is selected from
t heoty oup

aryl,
ary! substituted by up to three substituents independently selected

from lower alkyl, halogen, or NR°RS,

Rw

R‘H

R12

cycloalkyl,

cycloalkyl substituted by OH, oxo, or NH,,
SO,R®, and

COR™;

is selected from the group
fower atkyl,
aryl, and
aryl substituted by halogen or NR°R®;

is selected from the group
H‘ .
jower alkyt, and
lower alkyl substituted by oxo and halogen;

is selected from the group
H
lower alkyl, and

jower alkyl substituted by halogen, oxo, NR°R® or OR™;

R™ and R™ are independently selected from

H,
iower alkyl,

17



16 WD 2006/ 005548 PCT/ EP2005/ 007432 H, |ower al kyl,

| ower al kyl substituted by OR12, CO2R12, NR5R6, or
CONR5R6, 5 hal ogen, oxo, aryl, aryl substituted by
up to three substituents independently selected from

whowRisosky! . hal ogen, or NRSR6, 10 cycl oal k¥tepro0s/007432
cycl oal kyl substituted by OH oxo, or NH2, SO2R15,

10

15

20

25

30

s0,R8I M gb,RMktercaryl, heterocycle, or heterocycle
substituted by oxo,

cycloalkyl,

cycloalkyl substituted by COzR', OR™, NR°R®, C(OINR®R® or
SOR"™,

aryl,
aryl substituted by NR°R®, OR'?, CO,R"?, C(O)NR’R®, SO-R™,

halogen, lower alkyl, and lower alkyl substituted by halogen, OR™, oxo,
COzR™, G(O)NR®R® and NR°R®;

R15

SO.R™,
CO.R",
COR™, and

OR®

o |

p

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 atkyl '
substituted by OR';

is selected from the group

aryl,
ary! substituted by the group halogen, CO.R", SO.R™,

COR™ , iower alkyl and lower alkyl substituted by halogen, OR™,
oxo, CO;R™, C(O)NR®R® or NR°R®,

heteroaryl,

18

‘and COR42 ; 15 R10 is selected fromthe group | ower
al kyl, aryl, and aryl substituted by hal ogen or
NR5R6; 20 R11 is selected fromthe group H, |ower
al kyl, and | ower al kyl substituted by oxo and

hal je@emslky! 8Bbsikied by 9T.RE, ORFr MRPRAC(ONNRIRYT | over
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| ower al kyl substituted by hal ogen, oxo, NR5R6 or

OR11; 30 R13 and R14 are independently selected from

H lower alkyl, 17 WO 2006/ 005548 PCTI EP2005/ 007432

| ower al kyl substituted by CO2R12, ORt 2, NR5R6,

0O) NR5R6, SO02R15, NSO2R12, heteroaryl, het <

w&“"%{gqs@rsocycl e substituted by oxo, 5 cycl oli({]&@ﬁ’&daﬁmnsz

cycl oal kyl substituted by CO2R12, OR12, NR5R6,

C(O NRBR6 or SO2R15 aryl, 10 aryl substituted by

NR5R6, OR12 CO2Rt 2, C(O) NR5R6, SO02R15, hal ogen,

| ower al kyl, and | ower al kyl substituted by hal ogen,

OR12, oxq, .. g 5 LRBC2ZR1S, 15
COR‘f%?M%% odp%@g@%az&r a ring
COR"h &4 5Nt Rot ~ from3 to 7 ri ng at oms,

said ring
atgégs conprising in addition to the nitrogen to
MR %h R13 and R14 are bonded, carbon ring atons, said
RAPaRyll i Nng atons optionally being replaced by one or

lower alkyl substituted by the group halogen, OR", oxo,
CO,R'™2, C{ONR®R® or NR°R®,

heterocycie, and
heterocycle substituted by the group CO2R', COR™,

SO,R™, lower alkyl, C(O)NR®R® or NRRY;

X is selected from the group
S,
SO,
S0,
O; and
nis0,1or2,
or the pharmaceutically acceptable salts or esters thereof.

In another embodiment R is a heterocycle that is substituted with H, iower
alkyl, S(O).R", CO:R’, COR™, C(O)NRPR™.

in another embodiment R' is a heterocycie that is substituted by lower
alkyt that is substituted by aryl.

In another preferred embodiment, the invention relates to

compounds of formula

15



additional Nor O ring atons, and said ring atons

optionally being 25 substituted by OH oxo0, NR5R6,

| oner al kyl and | ower al kyl substituted by OR12; RI15

is selected fromthe group aryl, 30 aryl substitut ed
t he _group hal ogen, Q)2R12802R10 COR12,

WQ%W"“% d | ower al kyl substituted by hal ogeﬁCT’@f?i’Qsm"‘m
oxo, CO2R12, C(O NR5R6 or NR5R6, heteroaryl, 18 WO
2006/ 005548 PCTI EP2005/ 007432 het eroaryl substitut ed
by the group hal ogen, CO2R12 S02R10, COR12, | ower
al kyl and | ower al kyl substituted by hal ogen, OR12,
oxo, C2R12, C(Q/NR.R6 or NRSR6, 5 NR5R6, |ower
al kyl, 1 ower al ky Shbsti Rit ed by the group hal ogen,
OR12, oxo, CO I WROR6 or NRSR6, 10
het erocycl e, anfl_hét®PocydB*Substituted by the group
C02R12, COR18N r al kyl, C(O NR5R6 or

NR5R6; X is ected fromthe group 15 S, so, SQO2,
O and R4

N
| I(a),
RS

wherein R® and R* are as defined above and R*, R™, R® and R* are
each independently selected from lower alkyl, halogen and OR™. The
preferred halogens are F and CL

Prefera;bly, R3 is selected from the group COzR’, CQR’Q, SO.R',
C(O)NRR®, lower alkyl and lower alkyl substituted by aryl, preferably
phenyl. Most preferably, R®is SO,R". Preferably, R is lower alkyl or
NR®R®,

Preferred R* groups include H, OR'" and lower alkyl.

Preferred R and R® groups are those wherein each is idependently
selected from H and Iower alkyl, or the group -NR°R°® can form a ring
having a total of from 3 07 ring atoms, said ﬁng 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 and NH;, lower alkyl or lower alkyl substituied by
OR™,

The preferred R' is lower alkyl.

In still another preferred embodiment there are provided the

compounds of formula I(a), wherein

20
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nis 0, 1 or 2, 20 or the pharnaceutically acceptable
salts or esters thereof. In another enbodinment Rl is
a heterocycle that is substituted with H, | ower

al kyl, S(O"R15, CO2R7, COR12, C(O NR13R14. 25 In
anot her enbodi ment Rl is a heterocycle that is

weubmtnisat ed by |ower alkyl that is substitBEEEFR(/007432

aryl. In another preferred enbodi nent, the invention
relates to conpounds of fornula 19 WD 2006/ 005548 .
PCT/ EP2005/ 007432 NHZ O R21 b~N R18 R0 HN Rls R4
I (a), R3 wherein R3 and R4 are as defined above and
R18, R', R20 and R 2' are each .independently

sel ected from | ower al kyI hal ogen and OR72. The 5

gﬁ%&% %q? hal og G3g8he F and O | Preferably, R3 is

romt roup C02R7, CORt2, SO2R15,

C( O) NR5RG, Iowbﬁﬂahkyl and | ower al kyl substituted by
aryl , preferabl% Most preferably, R3 is
SO02R15. Preferé

|s Iovver al kyl or 10 NRS5SRG6.
cc{»s-mn@s

Preferred R4 grd @ H OR 1 and |ower al kyl .

-G(O}(C1-Ce)alkyl;
-C(0)2~(C1-Ce)altkyl; and
-C(OYNH-{C4-Cg)alkyt;

R? represents hydrogen; and

R' R'™, R? and R?' independently from each other represent
(C+-Celalkyl;
-O-(C4-Cg)alkyl; and

halogen.

Examples 01; compounds of formpta i@) include:

[2-Amino-6—(1 -methanesutfonyl-piperidi n-4-ylamino)-pyridin-3-yll-(2-methoxy-
phenyl)-methanone (Exampie 6);

[2-Amino—6—(1-methanesul.fony-l-piperidin-4-ylamino)—pyridin-S-yI]u(Z-ﬂuora—
phenyl)-methanone (Example 10);

4~[6-Amino~5—(2—ﬂuoro—benzoyi)—pyridin—2—y|amino]—piperidine-1 -carboxylic acid
ethyl ester (Exampie 11); ‘

[2-Amino-6-(1 -ethanesulfony?-piperidin—tl—ylamino)épyﬁdin—S-yI}-(2—ﬂuoro-phenyl)-
methanone (Example 12);
1 -{4—-{6-Amino-5—(Z-ﬂuoro-benzoyi)—pyridin-’2-yiamino]—piperidin-‘i -yi}-ethanone

(Example 13);

21
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Preferred R5 and R6 groups are those wherein each is
i dependently 15 selected fromH and | ower al kyl, or
the group -NR5R6 can forma ring having a total of

from3 to 7 ring atons, said ring atons conprising in

Wé%ﬂﬁfﬂhé@ﬂsto the nitrogen to which RS and R6p@f/Rp2005/007432

bonded, carbon ring atons, said carbon ring atons
opti onal | y being replaced by one or nore additional
N or O ring atonms and said ring atons optionally

bei ng 20 substituted by OH oxo and NH2, |ower al kyl
or lower alkyl substituted by OR12. The preferred

RI3-i6-Antigner2alkid-berZoyl)-Bysdinl2-yianmbiohpipe pdiefieylF-pdpan-1-
enbodi ment there are provided the conpounds of

B¢ fEXaPRIg 44) wherein 20 WO 2006/ 005548

PCT/ EP2005/ 007432 R3 represents hydrogen benzyl ;
(Cl C6) a

C6) al k
@maoef éé&larqzyrnz(ovb@ef ?(&"t%%( RingyfinexgrroopfiepRd
Iéﬂ—( g6 atdanlie 150 R4 represents hydrogen; and R18,
R20 and R21 i1 ndependently from each ot her

represent (C1-C5)al kyl; -O(Cl-Co)al kyl; and 15
mqb%ﬁmo-s-@mBénﬁynwﬁnmmemo]fpmeﬁuina-ﬁmoxync acid

i ncl ude
methylamrde (Example 16);

[2-Amino-6-(1-methanesulfenyl-piperidin-4-ylamino)-pyridin-3-yl}-(3-methoxy-
phenyl)-methanone (Example 18);

4-[6-AminonS-rS-ﬂuoro—2~methoxy—benzoyl)-pyridin~2—ylamino]—piperidin-e-1-
carboxylic acid ethyl ester (Example 20);

[2-Amino-6-{1-methanesulfonyl-piperidin-4-ylamino)-pyridin-3-y}-(5-fluoro-2-
methoxy-phenyl)-methanone {Example 23);

'[Z-Amino-ﬁ-ﬁ-ethanesu!fonyi—piperidin~4—ylamino)-pyridin—S—yl}—(S—ﬂuoro-_fz-
methoxy-phenyl)-methanone (Example 24);

{2-Amino-6-[1-(propane-1-sulfonyl)-piperidin-4-ylamino]-pyridin-3-yl}-(5-fluoro-2-
methoxy-phenyl)-methanone (Example 25);

{2-Amino-6-[1-{propane-2-sulfonyl)-piperidin-4-ylamino]-pyridin-3-y{}-(5-fluoro-2-
methoxy-phenyl}-methanone (Example 26);

4-[6-Amino-5-{5-fluoro-2-methoxy-benzoyl)-pyridin-2-ylaminol-piperidine-1-
carboxylic acid methyl ester (Example 27);

4-[6-Amino-5-(5-fluoro-2-methoxy-benzoyl)-pyridin-2-ylamino}-piperidine-1-
carboxylic acid propyl ester (Example 28);

2
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[ 2- Am no- 6- (1- net hanesul f onyl - pi peri di n- 4-yl am no) - py
ridin-3-yl]-(2-nmethoxy 20 phenyl)-net hanone (Exanple
6) ;

[2 Ami no- 6- (1- net hanesul f onyl - pi peri di n- 4-yl am no) - py

wggonemos:,xq (2-fluoro- phenyl)-nmethanone (ExagBJr/Em]o@;donsz

4-{6- Am no-5-(2-fl uoro- benzoyi ) - pyridi n-2-yl am no] - pi
peri di ne-1-carboxylic acid ethyl ester (Exanple 11);
[ 2- Am no- 6- ( 1- et hanesul f onyi - pi per.i di n-4-yl am no) - pyr
i di n-3-yg-(2-fluoro-phenyl)- nethanone (Exanple 12);
30 1-{4-[6-Am no-5-(2

fluoro-benzoyl)-pyridi n-2-yl am no] - pi ﬁerl din-1-yl}-et
[raneire-6-( Evangyl-pip28Jin-42amb R GY6LI0HY @—ﬂuoro-2~methoxy—
PCT/ PZO%,?{‘OW

Eh?w BERRNMAY: é%?p% 2% o- benzoyl ) - pyri di n- 2- yl am no]

- pi perldln | -yl }-propan-1- one (Exanple 14);

e S S R i

&fhanone (Example 30);

4-[ 6- Ami no- 5- (2-f | uor o- benzoyl ) - pyri di n- 2-y| am no] - pi

per| di ne-1-carboxylic acid nethylam de (Exanple 16)
4~[6-Amm0-5 (S-ﬂuoro-z-methoxy-benzoyl)—pyndln-2—ylam|no}-p|pendm- i

net hgpesul f onyl - pi peri di n-4-yl am no) - pyr
5‘?9?“310{}’71‘]" %’? ﬁg&y phenyl ) - net hanone (Exanpl e

: 18)

A AR ok K i

ficad® metthfamide (Example 32);
[2 Am no- 6- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - py
ridin-3-yU (5-fluoro-2- nethoxy-phenyl)-nethanone
(£peramir-2-8-fluoro-2-methoxy-benzoyl)-pyridin-2-ylamino}-piperidine-1-

carboxylic acid ethylamide (Example 33);

[2-Amino-6-(1 -meﬂnyl-piperidin~4—ylamino)-pyridin—3-yl}-(5-ﬂuoro—2~—methoxy-
phenyl)-methanone (Example 34);

[2-Amino-6-(1 -me’chanesu!fonyl-piperidin—4—ylamino)'-pyriciin-3-yl]-(4-meth OXy-
phenyl)-methanone (Example 36);

[2-Amino-8-(1 -methanesulfonyl-piperidin-4-ylamino)-pyridin-3-yl}-(4-fluoro-
phenyl)}-methanone (Example 38);

[2-Amino-8-(1 -methanesulfony!-piperidin-4—ylamin-o)-pyridin-S—yi]—(z,S-diﬂuoro-ﬁ-
methoxy-phenyl)-methanone (Example 40);

4—{6—Amino—5~{2,3—diﬂuoro—G—methoxy—benzoyi)—pyridin*2-ylamino]-piperidine—‘l-
carboxylic acid ethyl ester (Example 41); ‘

23



[ 2- Ami no- 6- (1- et hanes u

| fonyi - pi peridin-4-ylam no)-pyridin-3-yi]-(5-fluoro-2
- 20 net hoxy- phenyl) - net hanone (Exanpl e 24);

{2-Am no-6-[1

ﬁéﬁl}é@-fful -sul fonyl) - pi peri di n-4- yI am no] - P@@ﬁ%’ﬁ%&%n

or o- 2- net hoxy- phenyl) - net hanone
25); 25 :

{2- Ami no- 6-[ 1- (propane-2-sul fonyl ) -pi peridi n-4-ylam n

o] -pyridin-3-yl}-(5-fluoro-2-

nmet hoxy- phenyl ) - net hanone (Exanpl e 26);

4y hf[esAmuﬂ&55(2(35d;ﬁb&@ra%amﬁﬁ}b@%myh@gmmtﬁ-y@wmﬁhprpeadm 1-
[

I 'am'no] - pi peri di ne-1- carboxylc ac nmet hyl ester
%e&mogei xamglg 42);
4-[6- Am no- 5- (5-f 1 uor o- 2- net hoxy- benzoyl ) - pyri di n- 2-y
| am no] - pi peri di ne-1- carboxylic acid propyl_ester

(e Aireing ) (5-uprpgymeibenob sy -benzaybamdingy yiamnol 2

£y Jeth (Example 44),
p@’%@& gl peralnone 4-vyl %m no) - pyri di n-3-vyi]-(5-fl uoro-

2- met hoxy- phenyl) - net hanone (Exanple 29); 5
iziﬁ 1L(§-6’f}rflrﬁé’th§nés§|1f&l\9ﬂ-‘ﬁfp@n&h[m ;Bﬁmmla@ﬂa@;d gq @lﬂdo%-l?»

am no] - pi peri di n- anone ( Exanpl e
ﬁ%ﬂom%ﬁtgﬂmeoﬂ}ﬁﬁwemz(m%ﬁbenzoyI ) - pyrl d| n-
2-yl am no] - pi pe(din-1-yl) - propan-1-one (Exanple
31); 10
A-EAiTOT (B YE0fd- methexp 4wty :bpnser Byidin-gyEming: 2- y

Ao PLBRlodficsda etnfRRaEkifpaks) et hyl am de

' 4[ 6- Ami no- 5- (5-fl uor o- 2- met hoxy -benonl) pyridin-2-y
at{4iBTApines taclalom»&ﬁuqrm%aﬁmombamy )dqyﬁghnaaﬁla@mol-

| (W? [ petp?riﬁ%r?ﬁ%é}ﬁam no') -pyridin-3-yl]-(5-fluoro-

2- et hoxy phenyl ) - met hanone ( Exanple 34);
[2-Amino-6-(1-methanesulfonyl-piperidin-4-ylamino)-pyridin-3-ylj-(4-chloro-5-
fluoro-2-methoxy-phenyl)-methanone (Example 49);

4—[6~Am-in0—5-(5—ﬂuoro—2-methoxy-4-c-hloro-be-nzoyi)-pyridin-z-ylamino}—
piperidine-1-carboxylic acid ethyl ester (Example 50); and

[2-Amino-6-(1-methanesulfonyl-piperidin-4-ylamino)-pyridin-3-yl}-(2,6-difluoro-
phenyl)—methan‘one {(Example 52).

The compounds disclosed herein and covered by formula’l above may exhibit
tautomerism or structural isomerism. It is intended that the invention encompasses any
taytomeric or structural isomeric form of these compounds, or mixtures of such forms,
and is not limited to any one tautomeric or structural isomeric form depicted in the

formula above.

The compounds of the present invention can be prepared by any conventional means,

known fo the skilled artisan. Suitable processes for synthesizing these compounds are

29
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20 [2- Am no-6-(1

- met hanesul f onyl - pi peri di n-4-yl am no) - pyridi n-3-yl]-(
4- met hoxy- phenyl) - net hanone (Exanpl e 36);

[ 2- Ami no- 6- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - py

Wéi%(%if/g“} -yq- (4-fluoro- phenyl)-nethanone (Exgople A8}

1 No- 6- (1- net hanesul f onyl - pi peri d
i n-4-ylam no)-pyridin-3-yl]-(2,3-difluoro-6-
nmet hoxy- phenyl ) - net hanone (Exanpl e 40);
4-[6- Ami no-5-(2, 3-difluoro-6-nethoxy-benzoyl)-pyrid
n- 2-yl am no] - pi peridin-1- 30 carboxylic acid ethyl

.. ester (Exanple.41); 6 '
s SRR B B8 e r
accordigds fHelkyhithelie mattd deyoribed pogthenps i i wierelruniessi axglicity pe

ridin-1-4yl}-et hang ml.e 42);
Othemfﬁg{sﬁ}?%-&rﬁ"ﬁﬁtﬁr?@s’?ﬁﬂé&é- >Yet hoxy- 4- net hyl - benzoyl )

-pyridin-2-ylam no]- 5 piperidin-1-yl)-ethanone

anple 44); . . . i P

The Rovpreral avlabie ALl BRsy =) 2 s detiproripoic acid from
Aldrich. irfExardpiyd 1 a08 2§, caort@-regio-selectively converted to 2-amino-6-chloro-
ety R pAr D 2 s S Bt o o 20
dichlofolMlivietiRoxy Namektednicqtinpmidecasithenteamediatesi(C. Muderst ajd C.

. ester (Exanpl e 46)

Weis, BobaIRAC AR 3P JRT, 522390 3PS RS Sy niduesd by
reactionMit sHgandlitiilraneagdnts tiapan alther tomirieraiallysavanable or, readily
l'e 48

(Exa 15 . ,
preparss TAF FRTBS BRI R IT SHhsitedbrreny: The 1) o,
compdndé Bf BreYihentién ad iben obtained by displacement of the 6-chloro group

fl uoro-2-nmet hoxy-ph | )-neth . itk
o AP AR SRR ENPS. R Eefbenys,
availabledihBs@ radcaifts @k peparig or tittidie-tie mdiviuay examples.d

et hyl ester (Exanple 50); and

Ci IN\ NH,
P O

stepa__» _ _\Ste-pc |
choN_Cl OH N ChUNNH,
ufo top d TI\JYO
step |
step b 0

s
/IN'O/
step e
H step f Ch__N._NH
R1.N iN\ NHZ B 1 B 2
A0 R1NH2 g0
R2 R2



- wldobi6dskgal isomerism It is intended that thGympinesworas

[ 2- Am no- 6- (1- net hanesul f onyi - pi peri di n- 4-yl am no) - py
ridin-3-yl)-(2,6-difluoro- phenyl)-nmethanone (Exanple
52). 25 The conpounds di scl osed herein and covered by
formula | above may exhibit tautonerism or

I nvent1 on enconpasses any tautoneric or structuraf

i soneric formof these conpounds, or m xtures of such
forms, and is not Iimted to any one tautoneric or
structural isonmeric formdepicted in the fornula
above. 30 The conpounds of the present invention can
be prepared by any conygpiioral nmeans, known to the
skilled artisan. Suitable processes for synthesizing
t hese conpounds are 24 WD 2006/ 005548

PCT/ EP2005/ 007432 provided in the exanpl es.
General ly, compounds of fornula | can_be prepared

Gersmqunily asoa fuibesgmbadimant phihedrrazant inveakpen, Fheé%ﬁene

5 provxdeﬁ tﬁ% %h@fdﬂ[ﬁjl d@t?& nl f il domp AT thriilsSH %én%by

10

15

20

are as |ne above. 5 The commercially
avallable startlng material, 2,6-dichloronicotinic
aci d E{)fro coﬁl\P@Ph&BfthE”fomﬁpl es 1 and 2), can be
regi o-'sel ective converted to 2-am no-6-chl oro-
N- met hoxy- N—nethylnlcotlnan1de (Exanple 3) via
2-ami no- 6- chl or gy cotyyni c pci d or 2, 6-
di chl or o- N- net hoxy™ yl ni coti nam de as the
i nternmedi ates (F. ttener qu C. Weis, Helvetica
Chimica Acta, 59, 1 29). The R2 group is
i ntroduced by 10 react i on wﬁth organol it hium reagents
that are either connerC|aF?y &pil able or, readily
prepared from comercially avail abl e halldes or
substituted benzene. The final conpounds of the
i nvent i on j@eenveites irtbtaadongmbting afitieploaoaleent of t he
6-chloro group with a variety of commercially
avai | abl e am nes (R NH2). .\WWen not conmercially
avai |l abl e, thes dACt aNHg are prepared or cited in
t he i ndi vi dual 15

O (B), and

b)  said compound of formula (B) is further reacted in the
presence of an organolithium compound of the formula

R3-Li
(€)

to give the compound of formula

26
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steedi 2 OHO NO stepb~0O ,NOs
NHZ stepf d N NH2 OR1li OR RR 25 W
2006/ 005548 PCT/ EP2005/ 007432 schene | Consequently

W‘?i“@% 0fs t her enbodi ment of the present inv i

2 5 provided the process for the production

of a conpound of fornmula I, ‘whereby a) a conmpound of
the forrula G NC / O OH(A). 10 is converted
into a conpound of the formula G N NH2 O

G NNH2 stepc stepa CGNO OHA N~NZ H o
. O p

cl NH,

N
e,
> 0
2
R" (D), and

C) said compound of formula (D) is further reacted in the
presence of an amine of formuia

R'-NH,
E)

to give the corresponding compound of formula [, which can

d) be separated from the reaction mixture and, if desired, be tumed

into a pharmaceutically acceptable salt or ester, wherein
R*and R? have the meanings given above.

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 pressure
liquid chromatography (also known as chiral HPLC): Resolution methods are well

known, and are summarized in "Enantiomers, Racemates, and Resolutions” {Jacques, J.

et al. John Wiley and Sons, NY, 1881). Methods for chiral HPLC are also well known,

and are summarized in “Separation of Enantiomers by Liquid Chromatographic -

Methods” (Pirkle, W. H. and Finn, J. in “Asymmetric Synthesis’, Vol 1, Morrison, J. D.,

Ed., Academic Press, Inc., NY 1983, pp. 87-124).

Converting a compound of formula | that bears a basic nitrogen into a pharmaceutically

3005007432

acceptable acid addition sait
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~N O (B), and 15 b) 'said conpound of formula (B) is
further reacted in the presence of an organolithiurn
compound of the formula R2-Li (C) 20 to give the
g%q_}aggggoo; OformJI a 26 WD 2006/005548
5/007432 C N N -12 z R (D and sai
we of formula (D) is furltoher regcz ed fi @%@5’997432
presence of an amine of fornmula 5 R -NH2 (E) to give
t he correspondi ng conpound of forrmula I, which can
10 d) be separated fromthe reaction mxture and, if
desired, I be turned into a pharmaceutically
cceptahl e salt ar :
THeaRREE Broasond pathBoun B fofnlieThna tealls BAKE ptiGen
into a paamtae:ehm mscépiaide bid adpitipo shlt gap beeffetied byicsurational

means or examplenﬁl%uc%gnpoofun&%g%é ?re%lte!ds\rvﬁmaﬁ ﬁ'lo)rgamc acid such as for
example hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
or with an appropriate organic acid such as acetic acid, citric acid, tartaric acid,
methanesulfonic acid, p-toluene sulfonic acid, or the like.

Converting a compound of formula | that bears a carboxylic acid group into a
pharmaceutically acceptable alkali metal sait

The optional conversion of a compound of formula | that bears a carboxylic acid
group into a pharmaceutically acceptable alkali metal salt can be effected by '
conventional means. For example, the compound can be treated with an inorganic base

such as lithium hydroxide, sodium hydroxide, potassium hyd—rox‘:de, or the like.

Converting a compound of formula | that bears a carboxylic acid group into a

" pharmaceutically acceptable ester

The optional conversion of a compound of formula | that bears a carboxylic acid
group into a pharmaceutically acceptable ester can be effected by conventional means.
The conditions for the formation of the ester will depend én the stabiiity of the other
funciional groups in the molecule to the reaction conditions. If the other moieties in the
molecule are stable to acidic conditions, the ester may be conveniently prepared by
heating in a solution of a mineral acid (e.g., sulfuric acid) in an alcohol, Other methods
of preparing the ester, which may be convenient if the molecule is not stable to acidic
conditions include treating the compound with an alcohol in the presence of a coupling
agent and in the optional presence of additional agents that may accelerate the
reaction. Many such coupling agents are known to one skilled in the art of organic
chemistry. Two examples are dicyclohexylcarbodiimide and triphenyiphosphine /diethyl
azodicarboxyléte. in the case where dicyclohexylcarbodiimide is used as the coupling
agent, the reaction is conveniently carried out by treating the acid with the alcohol,
dicyclohexyicarbodiimide, and the optional presence of a catalytic amount (0-10 mole%)
of N,N-dimethylaminopyridine, in an inert solvent such as a halogenated hydrocarbon
(e.g., dichloromethane) at a temperature between about 0 *C and abouf room
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The optional separation of isomeric structures of
formula | can be carried out 20 according to known
nmet hods such as for exanple resolution or chiral high
pressure |iquid chromatography (al so known as chiral
HPLC). Resol ution nethods are well known, and are
woeMeenss48ed in "Enantiomers, Racemates, and PCT/EP2005/007432
Resol utions” (Jacques, J. et aL John WIley and Sons,
NY, 1981). Methods for chiral HPLC are also well
known, and are sunmarized in 'Separation of
Enanti onmers by Liquid Chrormt ographi ¢ 25 Met hods™
(Pirkle, W H and Finn, J. in" nmetric
tempersiume, Iefesably a}@bougroopybiemr@@a,tureg in {§e casgwheren: adeni ¢
trlphenglrgﬁﬁ%hlr{dﬂ&?thﬂ\%olj%%oxgﬂte B lustd 4k thé‘éﬁﬁpﬂhg Bfé&ntathe reaction

or nul bears a basic nitr

is conuenteoﬂmc@nad putireatino) the agd vt the plcoRgl; FipkigRyIpitsRhine and
diethylsﬁ%)&cgﬁ%':gﬁatMn%Q\qgé@ 95!5@1% JOCh aERAGARrQ8 44 S&ra%ﬁnfuran) or

conversi on of compound of formul a ‘Q:t
an arotmaac bydrotriboe (g4 b@@@ﬁ\e) At » lempaalrRketere QPPV 0

about FORT I %@#ﬁur@cbﬁf@qgl‘y% 9Roal tc.can be effected by

conve nal” "neans. For exanple, the conpound can be
treated with an inorganic acid such as for exanple

AP( ?ﬁ %ﬁ%gﬁ\}g erﬁlﬁétﬂmen‘y %é’ﬂ%@gﬂlt‘?n@hh&a m%l#déé! bhématedtical

rc aci hOflC aci d or wt
compoam@ne ponptiEng abl&ﬁstcor‘@cqommﬁ %@r@é@th ©F afhgrmagaufically

accep%%,ersmt o' tsfé? € éti’ﬁ ar{@&ﬁ@rﬂ%%@hﬁc%ﬂir Gcépigble Exdi;ﬂéhﬁ?ﬁlor

aC| Converting a conpound
carrierf or mul a | that bears a car boxylic acid group into a

pharmaceutically acceptable alkali netal salt 10 The

opti onal conversion of a conpound of fornula | that

biermse phamaadeviid! compositionsygasule adinipisiered orally, for example in
the fog Sttgﬁl%gsugﬁg’c@h kdbIBE C@rﬁ%@% Pafd &raldi JERdiRlc a§|§ulbs Q%ﬂm@ﬁs

convent ans. For exanple, t
emulsmsTao snsbanannaeTheysaamalswbe rﬂdﬁhmﬁﬁﬁffﬁdg‘éﬁ'ﬁaﬂy fasexampi fin the

form %378?%%5}8@59 ;‘é%ké?abl /P SRR Y 8 kSt ofifbado dditions. -

The pharmaceutical compositions of the present invention comprising
compounds of formula |, and/or the salts or esters 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 bharmaceuticai preparations can be formulated with therapeutically
inert, inorganic or organic catriers. Lactose, corn starch or derivatives thereof, talc,
steric acid or its salts can be used as such carriers for tablets, coated tablets, dragees
and hard gelatin capsules. Suitable carriers for soft gelatin capsules include vegetable
oils, waxes and fats. Depending on the nature of the active substance, no cariers are

generally required in the case of soft gelatin capsules. Suitable carriers for the

 manufacture of solutions and syrups are water, polyols, saccharose, invert sugar and

glucose. Suitable carriers for injection are water, alcohols, polyols, glycerine, vegetable
oils, phospholipids and surfactants. Suitable carriers for suppositories are natural or

hardened oils, waxes, fats and semi-liquid polyols.
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15 Converting a conpound of formula | that bears a
carboxylic acid group into a pharnaceutically
accept abl e ester The optional conversion of a
conpound of forrmula | that bears a carboxylic acid
into a pharnmaceutical ly accept abl ﬁ%
wégotfé@&égﬁ ed by conventional neans. The con %%%5%%432
for the formation of the ester will depend on the
stability of the other functional groups in the
nol ecule to the reaction conditions. If the other
noieties in the nolecule are stable to acidic
TR Hnh bRl roBabn g By BROGOMRNERL g R, §8lubiizing
agentss aiafodnzmg ageits,)weatiinthagelite,cholisifyOithagenis segiening agkents,

conrn R0, BRSO s oo GRS bl

agentst mmﬁmmganme‘l’wnammleb abnthinaiher thetapeutically valughle sebriances,
includi rgg &I%F%SIP] laclﬁ%eirﬁgﬁghtsa&geﬂ ah lﬂf‘qs‘%@f o‘?{ﬁﬁ pr esence of

acce era reaction.
Many such coupling agents are knomn to one skilled in
the art o [

‘§}'8P"b‘}ﬁ‘8§3?8% edgkjtr:fi er| phe ospl'ﬁrlﬁ:ﬂ]"gjmg

the coh‘({bbehd!e/bf fBl@ﬂMb chre alseimkyll the dreatment mc@a@ oingrdlr e

.. di.cycl ohex od (
p_rollfegélgétd%sa(cfeéy, c%’ éﬂe@n&qg\@gféﬁgﬁ f:?l?ce{‘ gﬁ ?&gﬁ%\t gn is
defineti ra@dhhibitng the damldpmh#pft:hresﬂ%moer by either blocking the
ity ARG A B BB R
that hé\l«el\é-lfﬂaﬂ?‘shﬁéradmm opyitioflinkdgitingtuanor retapse. sol vent such
as a hal ogenat ed hydrocarbon (e.g., dichloronethane)

‘at a tenperature between about 0 C and about room 2s
V@:a%@%fr@%ﬁi%&rﬂ(ﬁv’rﬁﬂﬁﬁw @OTNERg stid tpepatndseare

ferabl. t t
partioffay B BRcATRHG oLy GTSPG Rl sl bBdel ot e | o
exampis Sokeast, t:kaIen mmgmndngostgmmumdmf ur’mamuore the ¢ampounds
t carried o
accorgiig S egHBrort Foriiee 7 dreby i KB el @ hétnchrthe
for thea et bmayiba’; aspeciallpof soler tumeod, aed mose ptefe@bb(mf
h .0, t f 5 ti
breasty it 4B aRY PRI S e ey "ht Ch Cemperature between
about 0 C and ..

A therapeutically effective amount of a compound in accordance with this

" invention means an amount of compound that is effective fo 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.

The therapeutically effective amount or dosage of a compound according to this
invention can vary within wide fimits and may be determined in a manner known in the
art. Such dosage will be adjusted to the individual requirements in each particular case
including the specific compound(s) being admlntstered the route of administration, the
condition being treated, as well as the patient being treated. In general, in the case of
oral or parenteral administration fo adult humans weighing approximately 70 Kg, a daily
dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about
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about roomtenperature, preferably at about 0 C. In
an al ternative enbodi nent, the present invention

i ncl udes pharnmaceutical conpositions conprising at

| east one conpound of forrmula I , or a

pharmaceutically 10 acceptable salt or ester thereof
warrdocanssas phar maceuti cal |y accept abl e exci pi @0T/ERIG3/607432

carrier. These pharmaceutical conpositions can be

adm nistered orally, for exanple in the form of

tabl ets, coated tablets, dragees, hard or soft

gel atin capsul es, solutions, 15 emnul sions or

suspensi ons. They can al so be administered rectal

1,000 fngr smm appriopriataealthbyghthss upRAS Yadh hay be gxcegded wheh .
indicat® @ J!é/?;ﬁqg%n S)fé%‘gg{u%ste?&f 508 shifidu®de dri Qﬁtde@ Roses,

so1u eut conposi tions of

or for ;pnresteretl admmmtation, bRy bt gives asorrsdinpens ipfusiopy rrul a I
and/or the salts or esters thereof, may be

manuf actured in a 20 manner that is known in the
alitte, compmpundsy oftbisrigvestion mayehe UsAAIN eanbingfion

(admug%tg ARSH lc@ttn'b[?%ﬂon g E}ﬁlzﬂ@') S%B%Hhﬂﬁnﬂ%nﬁmﬁeﬁtrﬁ%t@g,

Fapping,  dragee- ng, izin
such wmdmﬂs:e&er@yeww@tmt%@mrmmww eg%ntataueh gsén be

exam;g]{a) r % Iﬁ'ﬁiéﬁt‘thﬁﬁ%t@ Hvé S@%ﬁ% sudRlsl isdidlprggani ¢ or

ers Lac rn'starch or derivatives
doxortlﬂslanpkbborsomblase lbnlmbitazs auﬂ:l‘d ap etgposideatopaisemarase {used

mh;bltgfzis sjdli'f‘g %gf?fig'lr 145 opgfecéfi‘% rlsmteggéﬁr%dzféeﬁ@ Slch adr agees

gealnc e carriers for
paclit®el, idogetaatiion epethiioness htlrmrlabl sgerigstelbaetanXfen: waxes

thym@[%% fat 3@ Dﬁrﬁﬁ@igorg L0 ob BSJdRbHGEL; G rARkbles sucﬂ

rriers are generally required in
as meﬂmmxafe Sdrhpaeidatol formalad uhas aissmettasbfté incepmbirations or
| utions and syrups are water,

f
with ‘?,olgggg}:r%rg?%&('atﬁﬁnvert sugar and gl ucose.

Sui tabl e carriers for injection are water, alcohols,

DR Rl A0 Bope B ARt SomhBRA bR
includerthe raampmhdsourf thik invelatiraowithin she desass, rangg desprbed
abov%%% E‘lﬁlfg %‘%%égélﬁﬁlﬁ%%@ ﬁggﬁtﬁc??%aﬁﬁ%z}t%tg}ngﬁ ons
approved dabs sangenfar aannme,eameafy cdjdrinkibitersiiermuding hagbeen
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 ant:cancer or cytoxic- agents when
concommitant administration or a combination is mappropnate This invention is
not limited in the sequence of adminisiration: compounds of formula | may be
administered either prior to or after administration of the known anticancer or
cytotoxié agent. For example, the cytotoxic activity of the cdk inhibitor flavopiridol
is affected by the sequence of administration with anticancer agents. {Cancer
Research, 1997, 57, 3375).

in another embodiment, the present invention also refates to novel infermediates
useful in the preparation of compounds of formula |. These novel intermediates inciude

the following compounds:
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agents, stabilizing agents, wetting agents,

emul si fying agents, sweetening agents, coloring
agents, flavoring agents, salts for varying the
osnotic pressure, buffers, coating agents or

woabdsxsgdant s. They can al so contain ot her por/EP2005/007432

t herapeutical |y val uabl e substances, 5 including
addi tional active ingredients other than those of

formula I. As nmentioned above, the conpounds of the
present invention, including the conpounds of
formula I, are useful in the treatnment or control of
cell proliferative disorders, including

chemopreventi on of capcer. Che ventigon is 10
%@fﬂlﬂ"é%r%-m%mw’ﬂﬂﬁéﬂﬁwwéfe@'&' @S‘ﬁfnpi@f t nvasi ve
cancer by either blocking the initiating nmutagenic
event or by bl ocking. the pr ession of pre-malignant
%‘ém*%o‘stqi?ﬁ%'oﬁgi?@“'ﬁlaF@a‘gifa'gﬂ% red an insult of
inhibiting tunor rel apse. These conpounds and

formul ati ons cont ai ni aid, c oun ar 5
%é\mim%ﬁrcﬁl}qvwg@mﬂm@gﬁﬁf@\?@ﬁf%ﬁﬂEi‘a'l?g'ﬁ@}o| of
solid tunors, such as, for exanple, breast, colon
| ung and prostate tunors. Furthernpre the_.conmpoynds
(2 Biarg PYBA Y iSOy RACHY S G LAE B JERTP 4F ¢ he
manuf act ure of medi canents for the treatnent of
cancer, especially of solid tunprs, and nore i
(F-AMENOadic —pvrrﬁ*@-ﬁsya):@rwgPxxs-gﬁ%w)arﬂa&aﬂw rxgmete 5);
tunors. 20 A therapeutically effective anount of a
conpound in accordance with this invention neans_an
Gvbuino-BehteserppidierSola-uer PF%@(D“W@“PBGB‘? toampe

alleviate or aneliorate synptons of disease or
prolong the survival of the subject being treatfed, .
BiG-eminerGt 2aNOE-bEAN AR -HaTIP e ey scaiRpte 20
ﬁ‘é% Nidlet ERaskidd); in the art. 25 The

eutically effective amount or dosage of a
conpound according to this invention can vary within

b _fenind-81 -Rariifo)HAINNB-YRG2 Hillor- efpone.
}mnﬂmid@éwégﬂ‘cﬁdosagg% [ Jggqadj ustl:g?ﬁ?m he
i(FxBmple@¥ requirenents in each particul ar case
i ncl udi ng the specific conpound(s) being
adm ni stered, the route of adrrirg]istsation, tteg .
{2-Amino-B-chloro-pyridin-3-yl)-(3-methoxy-phenyl -methanone (Example 17);

(2—Amino—6—chloro-pyridin—3—yl}-(5-ﬂuoro—2-methoxy-phenyl)—methanone
{Example 19);

4—[6—Amino—5—(5—ﬂuoro—2~methoxy-benzoyl)—pyridin~2—ylamino]—piperidine-1~
carboxylic acid tert-butyl ester (Example 21},

[4-amino—2—-(piperidin—4~yiamino)-pyrimidin~5—y-i]—~(5—ﬂuoro—Z-methoxy-phenyl)-
methanone frifluorcacetic acid salt (Example 22);

(2-Amino-8-chloro-pyridin-3-yl)-(4-methoxy-phenyl)-methanone (Example 35);

(2-Amino-6-chloro-pyridin-3-yl)-(4-flucro-phenyl)-methanone {(Example 37);

3z



10

15

30 condition being treated, as well as the patient
being treated. In general, in the case of oral or
parenteral adm nistration to adult humans wei ghi ng
approximately 70 Kg, a daily dosage of about 10 ny
to a 10,000 ny, preferably from about 2
W%S?P?"%%svm 2006/ 005548 PCT/ EP2005/ 007432 %%@g'ﬂr?%?mm
shoul d be appropriate, although the upper limt may
be exceeded when indicated. The daily dosage can be
adm ni stered as a single dose or in divided doses,
or for parenteral admnistration, it nay be given as
conti nuous infusion. 5 The conpounds of this
i nvention may be used in conbination (adm nistered
i(p.Apaint BroaldromyidinSed )+ n3-dillup-6-methoRniasy!)-methanone
3E%i;caQ%§r treatnments such as radiation therapy or
MRGETEt atic or cytotoxic agents, such as for
exanpl e, but not limted to, DNA interactive agents,

sych as .cisplati.p. i Ci.0s '

rirmne SN Ly St felind ARLARERIAfricthanone
| (ERbibleot3y; such as CPT-11 or topotecan; tublin
interacting agents, such as paclitaxel, docetaxel or
epot hi l ones; hornonal agents such as tanoxifen:

' t(hyAmﬁ\blEaa‘tlﬁosmﬁdhﬁbslH(ﬁ-bh‘lb'rct—éﬁbprcszrmmb@xy—phenyl)—methanone
5-fluo q;;achl; and anti-netabolites such as

NEABPIAt @9 Conpounds of formula | may al so be

useful in conmbination wth nodulators of p53

ekt btecmit > Ybip R SR ERe B Aeliar i (R8s 50

conpounds of this invention within the dosage range

descri bed abo apd.the € _ I L
 Ebe rowige Axan e it ot HERbEB R Shhesing and
usingtR& 86mph@idsenaTpinulaiionsex they predint invemitibn.t Tiese esaigicne

has been 20 t e Qi St i-Gal i Ve t
ans e Sk RS Y TR R Lo e
undefSfddd st therei@pbe bORr cRBOTINAI0E Whicdahwiinid ghepspint and

for mul b i o th
oo i e V0 oA S e v
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conconmm tant adm nistration or a conmbination is
i nappropriate. This inventionis not limted in the
sequence of adm nistration: conpounds of formula I
5 adm nistered either prior to or
W%@Sg@r ation of the known anticancer or a{c;rf% (g))%/io%msz

agent. For exanple, the cytotoxic activity of the cdk
inhibitor flavopiridol 1is affected by the sequence
of adm nistration with anticancer agents. (Cancer
Research, 1997, 57, 3375). 30 In another enbodlnent
iﬁﬁ%ﬁ%ﬁsent invention also relates to novel

di ates useful in the preparation of conpounds
of formula I. These novel internediates include the
foll owi ng conpounds: 31.WDO 2006/ 005548
PCT/ EP2005/ 007432
2, 6-Di chl or o- N- met hoxyEXampie Ay| - ni cot i nami de (Exanpl e
1); 2-Amno-6-chloro-nicotinic acid (Exanple 2); 5
2- Am no- 6- chl or o- N- net hoxy- N- net hyl - ni coti nam de
( Exanpl e 3)B-Dichloro-N-methoxy-N-methyl-nicotinamide
(2, 6-Dichloro-pyridin-3-yl)-(2-methoxy-phenyl)-nethan
one (Exanple 4); 10
(2- Am no- 6-chl oro-pyridi n-3-yl)-(2-nmet hoxy- phenyl) me
t hanone (Exagple 5); CB N

-yl am no] - pi

peri di ne I-carbox lic acid 15 tert-butyl ester
(Exanpl e 8); [2-Api no-6-( g

pi peri di n-4-yl am no) - pyri di n- 3-yl or o- phenyl ) -
met hanone M Pe 9); 20 A/IV&%SH)J?’

( 2- Ami no- 65 pyridin-3-yl)- (§&W%Q&- phenyl ) - e

t hanone (Exanple 17);
(2- Am no- 6- chl or o- pyri di n- 3- yI) (5-fluoro- 2- msthoxx
Teryddiutivatoh 8 SedieniofoBicatipic acitio(p00 PRy, 2.63 mmol, Aldrich 90%) in

anhydqog%,gh@m%s%g@‘[ g’rglam cfeo {9ney NELNRALHRS BRI B f W F N, R M-
tetramethyluronium hexafluorophosphate (1.28 g, 3.37 mmol, Aldrich), 1-
hydroxybenzotriazole hydrate (456 mg, 3.37 mumol, Aldrich) followed by N,N-
ditsopropylethylamine (1.3 g, 10.0 mmol) and N,O-dimethylhydroxylamine hydrochloride
(306 mg, 3.15 mmol, Aldrich) at0 °C. The reaction was stirred for 1~2 hrs, treated with
water and exiracted with ethyl acetate. The combined organic extracts were washed
with brine, dried and concentrated. The crude product was puriﬁed on silica gel with
hexanes/ethy! acetate to give 2,6-Dichloro-N-methoxy-N-methyl-nicotinamide as a white
solid (304.5 mg, 50% yield). HRMS, observed: 233.9968, Caicd for M': 233.9963
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carboxylic acid tert-butyl ester (Exanple 21);
[ 4-arni no-2- (pi peridin-4-ylam no)-pyrimdin-5-yl]-(5-
fl uoro- 2- met hoxy- phenyl ) - net hanone trifl uoroacetic
acid salt (Exanple 22); 30

WO 200MHF4E 6- chl or o- pyri di n- 3-yl ) - (4- met hoxy - PREERAGSE32
t hanone (Exanple 35);
(2- Am no- 6-chl oro-pyridin-3-yi)-(4-fluoro-phenyl) - et
hanone (Exanple 37); 32 WD 2006/ 005548
PCT/ EP2005/ 007432
(2- Am no-6-chl oro-pyridin-3-yl)-(2,3-difl
uor o- 6- net hoxy- phenyl ) - net hanone (Exanmple 39); 5
(2- Ami no- 6- chl or o- pyri gidmgie\d ) - (5-f | uor o- 2- net hoxy- 4
- met hyl - phenyl ) - et hanone (Exanpl e 43);
(2- Ami no- 6-chl oro-pyridin-3-yl)-(4-chl oro-5-fluoro-2-
met hoxy- phenyl ) s /ghiRasodoroliiootipiR) Ridt 7) . and 10
(2- Am no- 6-chl oro-pyridin-3-yl)-(2,6-difluoro-phenyl)
- met hanone (Exanple 51). The foll ow ng exanpl es
illustrate preferred nethods for synthesizing and

usi ng d¢the cqnpogpds and fornul at cChos ok present
i nvent i ony Se exanpl es 15 and pr@§pardgti ons are
illustrat Ive nd agkg not—intended t i MoHNg. It

shoul d be tood that there may b€ otjfer

enbodi ment s whi fall within the spirit
of the inventiomnr as defined by the cl ainms appended

her et o. 2086/ 005548 PCT/ EP20054Q0743%
Exanpl es: C%@ 15 CeHSCIN,O,

A solution of 2,6-dichloronicotinic acid (10 g, 46.9 mmol, Aldrich 90%) was
dissolved in concentrated ammonium hydroxide {100 mL, 29.4%, Fisher) and heated at
130-160°C in a pressure bottle for 1-2 days before solvent was removed in vacuo. The
residue was treated with water and the pH was lowered o ~8 with concentrated
hydrochloric acid. The resulting mixture was extracted with ethyl acetate and the
combined organic extracts were washed with brine, dried, concentrated and the crude
product was recrystallized from ethyl acetate to give 2-Amino-6-chloro-nicotinic acid as |
white crystalline (2.74g, 34 % yield). HRMS, observed: 172.0042, Caled for M™ '

172.0040
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2, 6-Di chl or o- N- et hoxy- N-net hyl - ni coti namide C N-
C G Nd OO0 OyN0 MN192.00 MN 235.07

C6H3C 2NO2 C8HBC 2N202 10 To a sol ution of

' oronicotinic acid (500 ng, 2.63 3

“%%P?%(ﬁhg%o% in anhydrous N, N-di net hyl fo?‘r}rggﬂggzo%onﬂsz
nm.) were added O benzotriazol-1-yl-N, NN, N -

t et ranet hyl ur oni um hexaf | uor ophosphate (1.28 g, 3.37
mrol, Al drich), 1 hydroxybenzotriazole hydrate (456
ng, 3.37 mmol, Aldrich) followed by N,N 15

di i sopropyl et hyl am ne (é*aaq% 310, 0 nmol ) and

N, O di net hyl hydr oxyl am ne hydrochl ori de (306 ny,
3.15 mmol, Aldrich) atD C. The reaction was stirred
for 1~2 BIAminbleekied-NikdihoWatiehetithicihdaareed W th
ethyl acetate. The conbi ned organic extracts were
washed w th brine, dried and concentrated. The crude

5 product was purified onpgiddacpr gel with

hexanes/ et hyl acetate t0 give .

2, 6-Di chl or o- N- et hoxy- N- net hyl - ni coti nam de as a
white 20 solid (304.5 ng, 50%yield). HRMS, observed:
233.9968, Calcd for Mt 233. 996('\’3 34 WO 2({?6/ 005548
PCT/ EH Q07882  Exanple 2 IN Ny ~NH,

2- Ami no- - chlfor o-i coti nic_agid 5|C Cl| N~ NH2

OoH OH QébMN 172. 57 - - N\O/
0 o
MW 235.07 MW 215.64
CgHgCLN, O, CgH,CIN;O,
10 2 6-Dichloro-N-methoxy-N-methyl-nicotinamide (202.4 g, 0.8610 mmol,

Example 1) and concentrated ammonium hydroxide (1.8 mL, 29.4%, Fisher) in

tetrahydrofuran {2.5 mL) were heated to 155 ° C in the microwave for 2 hr. The reaction

mixture was concentrated and the residue was purified on silica gel with hexanes/sthyl

acetate to give 2-Amino-6-chloro-N-methoxy-N-methyl-nicotinamide (14.3 mg, 8% yield).
15 HRMS, observed: 215.0463, Calcd for M™: 215.0462.

Method 2:
G Ny NH, - Cl ] NoorNH:
_ N
o SN
0/
MW 172.5720 MW 215.6408
CeH5CIN,O, CgHycCIN,O,

20
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CoH3C12NO2 C6H5CI N202 A sol ution of

2,6-dichloronicotinic acid (10 g, 46.9 muol, Aldrich
909% was 10 dissolved in concentrated amoni um

hydr oxi de (100 nL, 29.4% Fisher) and heated at
WOIBGOBT8 i n a pressure bottle for 1-2 days BEFEFE0S/007432
sol vent was renoved in vacuo. The residue was

treated with water and the pH was Iowered to -8 with
concentrated hydrochloric acid. The resulting

m xture was extracted with ethyl acetate and the

conbi ned organi.c extracts € ' i e |

SRR S B SRS IR 8,2 o BB Enamot
2) in ahgerotEtraNLdimethyfisommitib y$0ralevers edtied dihygroxybenzotriazole
= 2- Am no-6-chl oro-ni coti AiLC i ita. SEINE y
nyarate 5,718, 4557 DY hatpropeer 6Ll 8. PSR TER) (P
tetram%ﬁ&luwl’n?un%ﬂegaﬂ&lﬁ_éﬁhc(ﬁ%»hﬂ@ (26(38/ ) 55688 ROTHIEARIGOB) BE7G3A

a e. - i NQ- 6-C . s

solutons bL RelER AU RS R TOATosBIHE (RO 312 gl A1
anhydfgus &, NNihEBylfdr@ide @5mIPwasiees Gith MRdisearopylethylamine

C8HBCI 2N202° C8Hi 0Cl

0 ' i . . o
(8.28 @ &4 Unm)cﬂ%-"m?&ﬁ%%giﬂﬁfﬁg} g reqstion yehish wap, gt C for
~10 rrﬁr‘]m%e&h&g &ﬂggﬁgbmpémmlf}r &}é_ MﬂdTb@maetimrr wie dilgedwiiuethyl
r oxi de . .49 L.sher LT _

acotalp 1 T AAABFLTAD 81 s o0y R RS BRI St R
acetald(3 xHBO Mg aThd esmbifed brjapiciayers secewasixdeditawater (8x) and
satu-ragee;ze{scgilijtgn g@g[ﬁ)@u réilr-ifald %%d %gnéénltlla?ead. -Q-ﬁ'e cMciIererr?uX& 'i}\%%/ p%'ﬁhé!él on
silica Ge1AVIRYRY -G 10190 of Resamibiotiyt Bbetatelty giveizehinosdrictioro-N-
methcgéfh},’—%eﬁnl%}-ni%r}/aﬁlgg @«hg% %;%F%m&b'?g 7Y€ gield%.l ?I'F\Qk‘l/l@,%bserved:

215.0463, Calcd for M*: 215.0462.

Example 4

(2,B-Dichloro—pyri-din-S—y!}-(2—:methoxy—pheny!)~methan-gme

e
| o
| N Cl
¢ I ~ l _ i :
+ _—
P N\O/ |
3 .

MW 235.07 MW 234.0376 MW 282.1282
CgHgCLNO; cHJI0 C45HCLNO,

To a solution of 2-iodoanisole (4.97g, 21.24 mmol, Aldrich 98%) in anhydrous
tetrahydrofuran (33 mL) at -78 °C, was added a solution of n-butyllithium in hexane 2.5
M, 8.5 mL, 21.25 mmol, Aldrich). The reaction was stirred at -78 °C for 0.5~1 hr to give

a solution of the 2-methoxyphenyi lithium for the following reaction.
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Method 22 O NHZ AINNHL j ~:r 0HO 0O /NG MV
172. 5720 MW 215. 6408 20 CBHSC1N202 C8H13Cl N302 36 WO
2006/ 005545 PCT/ EP2005/ 007432 To a sol uti on of

g6-chloro-nicotinic acid (4.99g,
(f%g 2) in anhydrous N, N-di net hyl formam d"ﬁé%%gﬂ 7432

vvere added 1-hydroxybenzotriazole hydrate (6.21g,

40. 57 mmol, Advanced Chenfech) and

O benzotriazol -1-yl-N, NN , N -

t et ramet hyl ur oni unhexaf | uor ophosphate (15.38 g,

40. 5648 mmol, Aldrich) at 0OC. A5 solution of

N, G di net hyl h ydr oxyl am ne hydrochl oride (306 ,

ForplsoADRIof I DIP oM EOL MDA TIERURRITIGS (FRRG, 2141
mmol, %%égg)e W‘G}é Ehﬁfcﬁéﬁgte‘ﬂ‘ah{fﬂrbl?u%rq td S F%Qﬁhé‘édﬂ 's@lmlé}?of freshly

I mredr at e

preparedaodtorxynhenh Iﬁlmn §15 ey, zifton@@w@b and {i rﬁﬁﬁteﬁnégas stirred
at-78 %Pgé‘Tﬁu{{ @g@w Eﬁ%rcféﬁiﬂl&e fc@ﬁsmﬂ‘néudﬁré‘f sta-m?g :'hﬁ@?ttal Ofhe

t at t
resultingroiytusg yvas meﬂww&bm%ﬁgﬁgiﬁwgm@mwggem\qgm tee{xtracted
with etﬁl BYLtaf0 WAGRLA -ggthﬁ‘atéé Qodlin ch-mﬁiec QF@:! falze s@&ﬂﬁf’étﬂfate

rs were was wat er  (3x) sat ur at ed

“and. evsmratﬂth ie whoud. dehe wsidgd wasusd; @ﬁtslt"ﬁﬂ ééf' withkexangg/ethy!

|
acetat oY 2, BTy B0 ) (Bhiohiy Ao TrRgon e &gl
brown waxhecdig- (¥ ﬁétmg |52% w@td)#dﬁw@e opaewgd 928128028 Gaest for M™:
281 ooﬁ/? 7 %yield). HRVS, observed: 215.0463, Calcd for_
' 1 215.0462. 15 Exanple 4
(2, 6-Di chl oro-pyridin-3-yl)-(2-nethoxy-phenyl)-net han .

one _ Example

(2-Amino-6-chloro-pyridin-3-yl}-(2-methoxy-phenyl}-methanone

Cl N NH,
RS
= O
0.
MW 282.1282 MW 262.6978
C,3HeCLNO, C,4H,4CIN,O,

A solution of (2,6-Dichloro-pyridin-3-yl)-{2-methoxy-phenyl)-methanone (50.3 mg,
0.178 mmol, Example 4) in 1,4-dioxane (2 mL) was treated with concentrated
ammonium hydroxide (0.24 ml, 29.4%) and heated to 150° C in the microwave for 3

hrs. The resulting mixture was ireated with water and ethyl acetate, washed with

* saturated sodium chioride, dried over sodium sulfate and evaporated in vacuo. The

residue was purified on silica gel with hexanes/ethyl acetate to give {2-Amino-6-chloro-
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20 NdO 61. G NdO + MN235 07 MN234.0376 MV

282.1282 C6HBCI 2N2O2 C71-1710 C1l3HICI2NO2 To a

sol ution of 2-iodoanisole (4.97g, 21.24 mol, Al dri ch

98% in anhydrous tetrahydrofuran (33 nL) at -78
WOAWEAMRIM a sol ution of n-butyllithiumin hEQHﬁ]ém?gé‘m%‘m

25 M 8.5 nL, 21.25 mmol, Aldrich). The reaction was

stirred at -78 Cfor 0.5-1 hr to give a solution of

t he 2-net hoxyphenyl lithiumfor the follow ng

reaction. 37 WD 2006/ 005548 PCT/ EP2005/ 007432 To a
sol uti on of

of <
pyriding-W)-{5-ERiowy-pherdl MSHPrROFEE AAT PR BRIRHRP 44n9-807 4 Yield)-
b2, ek #171262.050@hydr ous
HRMS"@%%I’W%?S?H?% (8 nL) was added a sol ution of
freshly prepared 2-nethoxyphenyl lithium (3-5 equiv,
from above) and the regghinple ®as stirred 5 at -78 C
for 30-60 mins until the conplete consunption of
5 starting material. The resulting m xture was quenched
[2-Aﬁ4‘ﬁ15—|?3-ﬁQrH@fPlHﬁeé‘!ﬂ@iﬁﬁl%ﬁﬁ@rﬁiﬂ-@fyﬁé}ﬁmﬁpbyﬁdima-yl]Qx—mam@henyl)-
wth ethyl acetate, vvashed wi th saturated sodi um
chloride, dried over sBWHAR®E fate and evapor at ed
in vacuo. The residue was purified on silica gel with
hexanestethyl acetate to give
. (2,6-Dichloro-pyridin-3-yl)-(2-nmethoxy-phenyl)-mnmet han
i - iiayyis@ldedvi(Bttifudormetioatdd
10 A P’e&gg"%ﬁ"m‘akw%% sforfl SuEnga 0023, Calcd for M-
281. 0010. Exanple 5 15
(2- Am jo- 6- chl oro pyridi n-@-y{)-(2-met hoxy- phen ) - e

thanorﬁ % d N mlq,lh% 282. 1283 MN'R63. 5978

' N
N B &
H 0;?-‘:0 o= l =0
MVV:200.28 MW:278.37 MW 178.25 + 114.02
CrotlzoNOz CpqHyN,0,8 CeHy N0, . CHF;0,

A solution of piperidin-4-yi-carbamic acid tert-butyl ester (1.0 g, 5.0 mmol,

Astratech, Inc.) and diisopropylethylamine (4 mL} in tetrahydrofuran (40 mL} was stirred

15 at+5°C. To this was added methanesulfonyt chioride (1.0 g, 8.8 mmol) in a bolus. The
reaction was brought to room temperature for 1 hour, poured into water and extracted
into methylene chloride (2x50 mL). The combined organic extracts were washed with
5% aqueous sodium bicarbonate. The organic solution was dried (NazS04) and solvent
was removed under vacuum to give a crude solid. Purification was by trituration with

20 ether/hexane to give (1-methanesulfonyl-piperidin-4-yl)-carbamic acid tert-butyl ester as
a white solid. Mass spectrum (ES) H™: 278

A éuspension of (1-methanesutfony!-piperidin-4-yl)-carbamic acid tert-hutyl ester
(1.14 g, 4.1 mmol, from above) in methylene chloride (15 mL) was treated at room

25  temperature with trifluoroacetic acid (5.3 mL). After stirfing for 2 hours, all solvent was
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C13HOCI 2NO2 C13H11CI N202 20 A solution of
(2, 6-Dichl oro-pyridin-3-yl)-(2-nmethoxy-phenyl)-net han
one (50.3 ng, 0.178 mml, Exanple 4) in 1, 4-di oxane

s treated with concentrated ammonj -

wééoar??gé(siségg (0.24 nmL, 29.4% and heated to 12%6@1?2?103{‘}%7332

m crowave for 3 hrs. The resulting m xture was
treated with water and ethyl acetate, washed with
saturated sodium chloride, dried over sodiumsulfate
and evaporat ed in vacuo. The 25 residue was purified

remo\,%ﬁ#\ é&@h‘f\’%\% gl?u %%?&3@&?%@% %‘f&%‘ﬁ@& fi&rel WWEHRER with ether

and drie€Ciy \E@BQGIEID Q4B methanesulfonyl-piperidin-4-ylamine; compound with

oo QU D E R PRIl O Bt

177.068Bser ved: 262 0502, Calcd for M- 262.0509. Exanple 6
5 [ 2- Ami no- 6- ( 1- net hanesul f onyl - pi peri d
I n-4-yl am no) - pyri di n-3-yn- ( 2- net hoxy- phenyl ) -
B) Prem*atrmmfriz»Anmo—A)UFmetbamessmif@w!@iperldln—4~ylamm0) pyridin-3-yij-(2-
|- pi peridin-4-ylamne with
methofJEMAYRHEAAIAE: P ST ! LT H\-Q0 N2 Hy- F N NI |
H o O-~O MN 200. 28 MAN 278. 37 MN 178.25 + 114.02
C1O0H2ON202 C H NOS CH NOS. CHFO ti 22 2 3y6 14 2 2 2

ANgiol uti on of pipefidi n-4-yl -car Nachg -NH,
bugy ester , 5.0 mmol yStratech ) Ing.)
#3opr opy @Ley agni tre (4—nl) i TBRCT ahy

|ms sti&x +5 C. T@this was a

onyl chlcmcnde:(l.o g, 8.8 mmol) in

Mw 262 69 MW 17825 + 114.02 . MW 404.48
C1 3H1 1 CINzoZ CGHI‘MNZOZS . CZH F302 019H24N4048

A mixture of (2-Amino-8-chloro-pyridin-3-yl)-(2-methoxy-phenyl)-methanone
(24.9 mg, 0.0948 mmol, Example 5}, 1-methanesulfonyl-piperidin-4-ylamine (50.6 mg,
0.284 mmol, from Step A above ), N;N-diisopropylethylamine (38mg, 0.294 mmol) and

ethanol (2.7 mL) were heated at 160-180 ° C in a sealed tube under microwave

conditions for 0.5~4 hrs. The resulting reaction mixture was concentrated in vacuo and
the residue was purified on silica gel with methylene chloride/methanol to give [2-
Amino-6-(1-methanesulfonyl-piperidin-4-ylamine)-pyridin-3-yi]-(2-methoxy-phenyl)-
methanone as a white solid (22.5 mg, 58% yield). HRMS, observed: 405.1594, calcd
for (M+H)": 405.1591.
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15

reacti on was brought to roomtenperature for 1 hour,
poured into water and extracted into nethyl ene
chloride (2x50 ). The comnbined organic extracts
were washed with 5% aqueous sodi um bi car bonat e.
WORMPSMPE4S ol ution was dried (Na2SO4) and sol B%?{FP”%QQ"“Z
renoved under vacuumto give a crude solid.
Purification was by trituration with 20 et her/ hexane
to give (1-nethanesul fonyl -piperidin-4-yl)-carbamc
acid tert-butyl ester as a white solid. Mss
spectrum (ES) H+: 278 A suspension of
(1- met hanesul f onyl - pi peri din-4-yl)-carbam c acid
tert-butyl ester (1. 1§—%ﬂp—lﬁ—zl mol , from above) in
nmet hyl ene chloride (15 nL) was treat ed at room 25

tenperature with trif Cl After

st rr {3minsy6-shigiPYT J'%?’Tyﬂg(g%é’ﬁ?sv%y I)grggtﬁe\tgn?

2006/ 005548 PCT/ EP2005/ 007432 renpved and t he
residue was triturated with ether. Thi%? wa fllrt“qred

washed with ether and dried in vacuum tg: gl

1- et hanesul f onyi - pi peri d| n-4-yl am ne;

trifl uor o- acetic aC| d (1. 20 g, 100%y| el d)~
. : C 177.0698. 5

NZ NN COHZ kSN 1O OOFOOO~}F011 HO

% %BMN 178. 25MW 22,0025 MV 404. 49 MW 250.66
2 06HLAN202SCHER1- | F302 CLOHZANADHN,CLO

2. Amino-6-chloro-N-methoxy-N-methyl-nicotinamide (500 mg, 2.32 mmol,

Example 3) was disselved in anhydrous tetrahydrofuran (14 mL) and cooled to -78 °C.

A solution of 2-flucrophenyl lithium (4~6 equiv, freshly prepared following the
same procedure as in Example 4) was added. The reaction was stirred at -78 °C for
1~3 hrs and guenched with aqueous ammonium chloride solution. The resulting mixture
was extracted with ethyl acetate, washed with saturated sodium chloride, dried over
sodium sulfate and evaporated in vacuo. The product was then purified on silica gel to
give (2-Amino—6—chi0r-o—pyridin—3—y!)—(2—ﬂuoro~phenyI)-methanone as a white solid (445.5
mg, 77 % vyield). HRMS, observed: 250.0306, Caled for M*: 250.0309.
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A m xture of
(2- Am no- 6-chl oro- pyridi n-3-yl)-(2-methoxy-phenyl)-ne
thanone (24.9 ng, 0.0948 mmol, Exanple 5),
- met hanesul f onyi - pi peri di n-4-yl am ne (50.6 ngt _
WBZ%ZP"%I from Step A above), PCTIEP2005/007432
N, N- di i sopropyl et hyl am ne (38ng, 0.294 mmol) and
et hanol (2.7 nmL) were heated at 160-180 Cin a
seal ed tube under m crowave 15 conditions for 0.5-4
hrs. The resulting reaction m xture was concentr at ed
in vacuo and the residue was purified on silica gel
wi-t h met hyl ene chl ori de/ net hanol to give [ 2-
Anmi no- 6- (1- met hanesul f &gmple eri di n-4-yl am no) - pyri d
i n-3-yl]-(2-methoxy-phenyl)- nmethanone as a white
solid (22.5 ng, 58%yield). HRVS, observed: 405.1594, \
4-[6-ARREE-(2-fi06ro(éhbib)-pyHdfin-2 58mindPpiMBIAR O 6LAMBIAR acid tert-buty!
5 PCT/ EP2005/ 007432 Exanpleste?
(2- Am no- 6-chl oro-pyridin-3-yl)-(2-fluoro-phenyl)-net
hanone 5 C NNH2 11/ 0 d NNI-12 F ~ F 11)
NGO +/ 0 MWV215.6408 MN 222. 0016 MWV 250. 66
GBHLRMIN302 C6HAFI C12HO9CI FN20O ﬁ

no- 6- chl or o- N- net hox - N- net hyl - tra
2 mol, 10 ) dlossoleed in
anhy rous tetrahydrbf uran (14\A?§1/an codl ed to™- 78Ff

FU“E‘T - orophényl llitlky um (4-6 equi
preparied Bol l owi ng the sane procedure as
e 4) was added. The reaction was stirred at

MW 250.66 MW 200.28 MW 414.48
C12H CIFN,O CogHoNoOp CH,FN,O,

10 The title compound was prepared from {2-Amino-8-chlorg-pyridin-3-yi)-(2-fluoro-
phenyl)-methanone (Example 7) and 4-amino-1-N-Boc-piperidine (Astatech, >96%)
using the procédure described in Sfep B, Example 6. HRMS, observed: 415.2143,
Caled for (M+H)": 415.2140.

15 7 Example 9

[2-Amino-8-( piperidin-4-ylamino)-pyridin-3-yi}-(2-flucro-phenyl)-methancne

>y

MW 314.37
MW 414.48 Ot N0

CZZHZTFN403

20
42



1-3 hrs and quenched wi th aqueous anmoni um chl ori de

solution. The resulting mxture was extracted with

et hyl acetate, washed with saturated sodi um chl ori de,

dri ed over 15 sodium sulfate and evaporated in vacuo.
whmopresdsct was then purified on silica gel PCO/EPYi0S/67432

(2- Am no- 6-chl oro-pyridin-3-yl)-(2-fluoro-phenyl) - net

hanone as a white solid (445.5 ng, 77 %yield).

HRMVS, observed: 250.0306, Calcd for M: 250.0309. 41

WD 20061005548 PCTI EP2005/ 007432 Exanple 8

4-[ 6- Am no-5- (2-fl uoro-benzoyl)-pyridin-2-ylam no] - pi

pej-Athine-5-(2cfudbobyhzayhemridin: 2 yiaminalpiperigingst-earbogilic geid

b i TS, et By rn

(5 mLjl Qodibé td  °C end drepteahditivaifugroegrticadict (2dnmlL.). After stirring ~30

mi.nut%% gﬁe{,rl}e%gq?glt C%% g@%@%g%&%&% M%g&@ Thd'Q4iPvas then neutralized
5 with sdtuedted eedium-cBrmnptep@di rdin exttadedwidie sthybasigte/mathviene

B S RS e By DL 68 g

sulfatE¥AIBYEpPat bR ifWhawo-16 glve [2-Amino-6-( piperidin-4-ylamino)-pyridin-3-ylj-

@ModfpRRanrEeRAR AR 29 Rk S ) R SRR PR Y
414. 48 MW 314. 37
10 Example 10

[2-Amino-8-(1-methanesulfonyl-pi peridin-4-ylamino)-pyridin-3-yl}-(2-fluoro-phenyl)-

methanone
NH,

+ . /N

o

0O

392.46
MW 250.66 MW 178.25 MW
" CyHCIFN,O CgHy4N,0,8 C,gH2FN,O,8

15

The title compound was prepared from {2-Amino-6-chloro-pyridin-3-y1)-{2-filucro-
phenyl}-methanone (Exémpi-e 7) and 1-methanesulfonyl-piperidin-4-ylamine (Step A,
Example 6) using the procedure described in Step B, Example 6. HRMS, observed;

20  392.1329, calcd for M*: 392.1318.
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C22H27FNACB C17HLI9FNAO 20 42 WO 2006/ 005548
PCT/ EP2005/ 007432
4-[6- Am no- 5- (2-fl uoro- benzoyl ) - pyridin-2-yl am no] -p
eridi ne-1-carboxylic acid tert-butyl ester (269.6
W6/8058%04 mmol , Exanpl e 8) was di ssol ved i FL1/EP2005/007432
d|chloronethane (5 rnL), cooled to O C and treated
with trifluoroacetic acid (2.5 nmL). After stirring
-30 mnutes, the reaction m xture was concentr at ed
in vacuo. The salt was then neutralized 5 with
saturated sodi um carbonate (-3 nL), extracted with
et hyl acetate/nethylene chloride (-50nL), washed
W th saturated sodi umeshingtd ¢te (-3 L), dried over
sodium sul fate and evaporated in vacuo to give
[ 2- Ami no-6- ( piperidin-4-ylam no)-pyridin-3-yl]-
46 A.%mfa 10N m&b%yihaymwrmmmsopmpmdinmmmmm atid ethyl
0 nmg, 0.636 mml, 98 @6 ield). 10 Exanple 10
5 [2 An1no 6- (1- nethanesul | - pi peridin-4-yl am no) - py
ridin-3-yl]-(2-fl uoro- phenyl) met hanone H CI N NH2
NN2 N-12 0O'N+ NS 11 ip FSO0OF MN250.66 MV

H21l(:)N4038 "The t‘;wnspound was pr, NagmNHz
ArgFno- 6- chl or o- p n-3-yl)-(2{ Iugs;ro-l -

R @anpl e_7) andg tg/
3 esufggy i peridin-4-yla (Step A

:;o d 6) using he procedure described in Step
Exanpl'e 6. HRMS, observed:

MW 250.66 MW 17223 MW 386.43
C,,HCIFN,0 CyHieN20; CagHzaFN, Oy

The title compound was prepared from (2-Amino-6-chloro-pyridin-3-yl)-(2-fluoro-
10  phenyl}-methanone (Example 7) and ethyl-4-amino-1 -piperidine carboxylate (Aldrich)
using the procedure described in Step B, Example 6. HRMS, observed: 386.1762,
calcd for M*: 386.1754.

Example 12

15 _ _
[2-Amino-6-(1 -ethanesulfonyl-piperidin-4-ylamino)-pyridin-3-ylj-(2-fluore-phenyl)-
methanone

MW 314.37 MVV 406.48
C7H1gFN,O C1gHasFN,O;5S
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20 392.1329, calcd for M: 392.1318. 43 WO

2006/ 005548 PCT/ EP2005/ 007432 Exanple 11

4-[6- Am no-5-(2-fl uoro-benzoyl ) - pyridi n-2-ytan noj - pi

peridi ne-1-carboxylic acid ethyl 5 ester C N NH2 H
wd20bkAbshMsN NHZ /O/N coyO N1 O F + I ( O F POWNR2815/06832

MN 172. 23 MN 386.43 C12H8ClI FN2O C8H16N202

C20H23FNAQB The title compound was prepared from

(2- Am no- 6-chl oro-pyridin-3-yl)-(2-fluoro- 10

phenyl ) - met hanone (Exanple 7) and

et hyl - 4- am no- 1- pi peri di ne carboxylate (Al drich)

usi ng the procedure described in Step B, Exanple 6.

%%N%Plic?rifgfr [?S\q}llgg’-%g( phditin-4 S fitlo)-Brichits-yR 88 Addodhenyl)-
methanbie (8. mgb 0(0B1 ¢ rvavleExampled)-ip imeshylenechiondedtiga wete
added tﬁgthﬁ?%l@(%n@w%ﬁ%nﬁﬁ& %ﬂ;%iﬁﬁ@%&@ﬁ%&g&%ﬁﬁ%ﬂﬂmnd
a solution of ethanesulfonyt chloride (8.66 myg, 0.066 mmol, Aldrich 99+%) in methylene
chloride (0.2 mL) at room temperature. After ~30 mins the reaction mixture was
concentrated and purified by reversed phase HPLC as described in Example 11 to give
[2-Amino-6-(1 ~athanesulfonyl-piperidin-4-yl amino)-pyridin-3-yi}-(2-fluoro-phenyl)-
methanone as a white solid (15.1 mg, 60 % yield). HRMS, observed: 407.1533, calcd

*for (M+H)*: 407.1548.

Example 13

1-{4-[6-Amino-5-(2- uoro—'benzoyl)~pyridin—2-ylémino]npiperidin-‘t -yl}-ethanone

MW 314.37 MW 356.40
Cy7H1gFN,O CigHaFN,G,

The title compound was prepared from [2—Amino~6—(piperidin—4~yla-mino)—pyridir_]-

20  3yil-(2-fluoro-phenyl)-methanone (Example 9) and acetyl chloride (Aldrich 98.5 %)

using the procedure described in Example 12. HRMS, observed: 356.1655, Calcd for
M" 356.1649.
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C17H19FNAO Ct 9H23FNAO3S 44 WO 2006/ 005548

PCT/ EP2005/ 007432 To a solution of [2-Am no-6-(

pi pe(di n-4-ylam no)-pyridin-3-yl]-(2-fluoro-phenyl)

(19.2 ng, 0.0611 mmol, Exanple 9).j

“ﬂ%@ﬂ@ﬁ%&g chloride (1.5 nL) were added trie ﬂ@rgﬁngnz

(12.6 ng, 0.124 mmol, Aldrich) in nethylene chloride

(0.2 nm) and 5 a solution of ethanesul fonyl chloride

(8.66 ng, 0.066 mol, Aldrich 99+% in nethyl ene

chloride (0.2 nm) at roomtenperature. After -30 mns

the reaction m xture was concentrated and purified

by reversed phase HPLC as described in Exanple | | to
gi ve Example 14

[ 2- Ami no- 6- ( 1- et hanesul f onyl - pi peri di n-4-yl am no) - pyr
idin-3-yl]-(2-fluoro-phen I?- _nmet hanone as a white
144—[6&%1@—3—@5&@%@@nwl)%wlﬁ@téy.amqmﬂ;a,lpqs@gbw&d:zrc’pan—1~one

5 407. 1533, calcd 10 for (M+H) +: 407.1548. Exanple 13

1-{4-[ 6- Am no-5- (2-fl uoro-benzoyl ) -pyridi n-2-yl am no]

-pi pe(din-1-yl)-ethanone 15 NN NH2 NNgH2 O F F

\ 1\ MWV 314,37 MV 356A0 C17HI9FNAO €19

title ] tiHyas prepared from

2- 'nopiperidin-4-y|arrin - Py didn 20I
L 2Cphenyl ) - get hafonaf ( nmple 9

HIS -(2
acetyl chloride (Aldrich 98.5 % gusing the procgdure
descri bed i nBExappl e 12. HRVS, observed: 356. 14
Cal cd for 56_. 1649. 45
MW 370.43
MW 314.37
CH.,FN,0 CogHasFN,O,

The title compound was prepared from {2-Amino-6-(piperidin-4-ylamino)-pyridin-
3-yl}-(2-fluoro-phenyl)-methanone (Example 9) and propionyl chloride (Aldrich 98 %)
10 using the procedure described in Exampie 12. HRMS, observed: 370.1807, Calcd for

M*: 370.1805.
Example 15
15 4-[6-Amino-5-(2-flucro-benzoyl)-pyridi n-2-ylamino]-piperidine-1-carboxylic acid
' ethylamide
H

MW 314.37 MW 385.44
CysHoFNO CooHFN5O,



WD 2006/ 005548 PCT/ FP2005/ 007432 Exanple 14
1-{4-[6- Am no-5-(2-fiuoro-benzoyl)-pyridin-2-yl am noj
-pi peridin-1-yf -propan-1 -one 5 NNNHNN- NHZ 2
HNg Il ONO FOF \ I \ MN314.37 MN 370. 43 ,
WQIRsHTE440 C2QH23FN402 The title conpound WHaEEP2005/007432
prepared from
(2- Am no- 6- (pi peri di n-4-yl am no) - pyridin
3-yl]-(2-Fluoro-phenyl)-nmethanone (Exanple 9) and
propi onyl chloride (Aldrich 98 % 10 using the
procedure described in Exanple 12. HRVS,  observed: . .
T titsermpa@aicouas Brepargd frosvngz.“{tmﬁ@éaﬁ’iﬂ‘ 4 pdangigo)-pyricin-
-(PadPo- DA AR methaft An P83 Ak ety isbbairals YITBhEEls)P
3yl (%4%%’?? ey éggrhﬁg%:@g BT Al Lty Isbeydials plath N)\L\l
using tRB2raaR0UTS desrribed in Exaqle d2FHRME, opSRYPd 35 23H Tpgalcd for
M 3%8(%1 4 Cl7H19FNAO C23H24FN502 46 WD 2006/ 005548
' P2005/ 007432 ,
5

Example 16

4-‘[6—Amino-5—(2-ﬂuoro—'benzoyl)~pyridin-2—ylamino}-piperidine-'}mcarboxylic acid

methylamide
10 .
H
_ N.__N.__NH,
-~
PORPY
g
_F © F
MW 314.37 . MW 371.42

The title compound was prepared from [2-Amino-6-(piperidin-4-ylamino)-pyridin-
3-yI]-(2-fluoro-phenyl)-methanone (Example 9) and methyl isocyanate (Aldrich 98 %)
15 using the procedure described in Example 12. HRMS, observed: 371.1756, calcd for
M*: 371.1758.
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The title conpound was prepared from
[ 2- Am no- 6- (pi peri di n-4-yl am no)-pyridin
3-yl]-(2-fluoro-phenyl)-methanone (Exanple 9) and
wgtzgyémgsggcyanate (Aldrich 98%. using the pg bSo07432

escribed in Exanple 12. HRMS, observed: 385.1917,
calcd for M 385.1914. 5 Exanple 16
4-[ 6- Ami no-5- (2-fl uor o- benzoyl ) - pyri di n- 2-yl am no] - pi
peridi ne-|-carboxylic acid methylamde 10 H NII N
NH2Z NNNNZ HNg |/ QuN(Ji o F OF MAB14. 37
MAB71. 42 C17H19FN4O Cl9H22FN5Q2 The titl e compound.
was prepared from ,
[ 2- Ani no- 6- (pi peri di nEXagplgdRo) - pyri din
3-yl]-(2-fluoro-phenyl)-nmethanone (Exanple 9) and
nmet hyl isocyanate (Al drich 98 9 5 using, the
pr oc Edbmén E‘PT%@H'W%3EQAM@@’Q'&WM%m%Wed:

5 371.1756, calcd for Mt 371.1758. 47 WD 2006/ 005548
PCT/ EP2005/ 007432 Exanple 17

(2- Am no- 6-chl or o- pyri di n-3-yl)-(3-mnmet hoxy-phenyl ) -ne
thanone 5 C NNHZ O al N.__-NH,

I
Ci Nx NH, :
JOGW —
N4 N O
0 .
P o~
0

MW 215.6408 ' MWV 234.0376 MW 262.70
CgH,oCIN,O, C/H.10 Cy3H1CINLC,

The title compound was prepared from 2-Amino-6-chloro-N-methoxy-N-methyi-
10 nicotinamide (Example 3) and 3-iodoanisole (Aldrich) using the procedure described in
Example 7. HRMS, observed: 262.0514, Calcd for M*- 262.0509. '

Example 18

15 [2-Amino-6-(1 -méthanesutfonyl-pi_ peridin-4-ylamino}-pyridin-3-yi}-(3-methoxy-phenyl)-
‘methanone

H )

N ! N\ _ NH,
\;S\fU = O
0O 0O

MW 262.70 M 1586253 i\éﬁsz;o{\anggS
C,3H;1CINO, g a2 -2 197 124N
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Cl NNI-12 +1r I\ / 1 0- 0 0 MV 215.6408 MN 234. 0376
MN 262. 70 C5H10CI N302 C71-1710 C13H17CI N202 The
title corrpound was prepared from

2- Ami no 6- chl or o- N- met hoxy- N-net hyl 10 nico '
WPE’)?%\GH’B 3) and 3-1odoani sole (Al drich) usi %lg:{’/?ﬁlogﬁoonsz
procedure described in Exanple 7. HRVS, observed:

262. 0514, Calcd for M: 262.0509. Exanple 18 15

[ 2- Ami no--6- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - py
ridin-3-yl]-(3-nmethoxy-phenyl)- nethanone C N NHZ N

1ha s compagh wer et el [ bl sl S4a/e. Y

methoﬁﬂ-ﬁlh‘&ﬁﬁ‘l’ﬂé{ﬁan&& (BRa 206 1 DOSEY B rROw repeifa|-pipgddin-4-yiaraine

(Step @stﬁge qund }'\‘%pbnffpﬁg cFe% %eiod_“ln;teps Example 6. HRMS,
405.159%tJ&éWe§h@a}dd)fonmﬁa)ﬁonesomanp| e 17) and 1-

met hanesul f onyl - pi peri di n-4-yl am ne

Example 19

(2-Amino—6—chloro.—pyridin—3-yl)—(5—ﬂuoro—2—methoxy-phenyl)-methanone

Ch Ny _-NH, Br
| | +
V. N. o
) F
MW 215.6408 MW 205.0277 MW 280_.6882

10 |
The title compound was prepared from 2mAmino-6-ch!orouN-methpxy-N-methyl—

nicotinamide (Example 3) and 2-bromo-4-flucroanisole (Aldrich) using the procedure
described in Example 7. HRMS, observed: 280.0417, Calcd for M™: 280.0415.
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(Step A, Exanple 6) using the procedure described in
Step B, Exanple 6. HRMS, 405. 1595 observed:, Cal cd
for (MtH) +: 405.1591. 5 Exanple 19

- Am No- 6- chl or o- pyri di n- 3-yl 5-fl uoro- 2-

W&éﬁ@r%’%?r%t hanone . 6.C N NszEJ E) N Nl-W@/‘Epm
F O MN215. 6408 MW 205. 0277 MW 280. 6882 10 :
C51- 10C1N302 C7H5Br FO C13H10C1FN202 The title
conmpound was prepared from
2- Ami no- 6- chl or o- N- mret hoxy- N- net hyl ni coti nam de
(Exanpl e 3) and 2-brono-4-fluoroanisole (Al drich)
usi ng the procedure described in Exanple 7. HRVS,
observed: 280.0417, Calcd for M+: 280.0415. 49 WO
2006/ 005548 PCTI EP2005 Exanple 20 5
4-[ 6- Am no- 5- ( 5- fluoroégﬁﬁéééng benzoyl ) - pyri di n- 2 y
Ian1no] pi peridi ne-l-carboxylic acid ethyl ester

5 4-[6 @qué %yum%wtgﬁéﬁﬁoyn%y [cf’ in- -y%mu'":no} ;E pé\ﬂé(n%.ﬁq) cg%%yhc

acid ethyl ester

NH, _ ¥ Ny -NH,
, o\“/@/ . fO\H/U %
o< '/ O O N
g \ F

MW 280.6882 - MW 172.23 MW 416.4562
CyaHicCIFN,O, CgHigN;0; CHsFN,O,
10 The title compound was prepared from {2-Amino-8-chloro-pyridin-3-yl)-(S-fluoro-

2-methoxy-phenyl)-methanone (Example 19) and ethyl-4-amino-1-piperidine
carboxylate {Aldrich 96) using the procedure described in Step B, Example 6. HRMS,
observed: 417.1938, Calcd for (M+H)*: 417.1933.

15 : Example 21

4—[6—Amin0-5-(5~f1uoro-2-methoxy.-benzoyl)—-pyridin—2~.ylamino}-piperidine-1 -carboxylic
acid tert-butyl ester

NH,
+ O/
O

MWV 280.6882 MW 200.2831 MW 444.5104
C13H1DCI'FN202 C'HJH20N2()2 CZSHZSFN4O4

20
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C13H10CI FN202 C8H16N202 Czt H25FN404 10 The title

conpound was prepared from

(2- Am no-6-chl oro-pyridin-3-yi)-(5-fluoro

2- met hoxy- phenyl ) - met hanone (Exanple 19) and
wettusloesk4@m no- 1- pi peri di ne carboxyl ate (Al BET/EP208B)07432

usi ng the procedure described in Step B, Exanple 6

HRVS, observed: 417.1938, Cal cd for (MtH)'

417.1933. 15 Exanple 21

4-[6- Am no- 5- (5-f | uor o- 2- net hoxy- benzoyl ) - pyri di n- 2-y

i am no] - pi peridine-1 -carboxylic acid tert-butyl

Fhé Gfle €dm ri‘dﬂaé\bm B! fron (Baip-OeNeofopyridio-ap)-£5-tyiqro-2-

methogvgpvbzsﬁ}@% Yaris torai A dnahRf \EBaChpd A (lRéon.

>96%) RQWQERQ @Qﬁé@ﬁfé‘kﬁ%crlﬂ'étémtsmg a, CE;WF;]& ?5b|fBiMﬁ:) lobpgw
ridin uor o-
445. 22:5& ﬁ@lﬁéﬁ‘i’f%?? %%%%oy( Exanpl ey19) and

‘5 4-am no-| - N- Bocpi peri dine (Astatech, >96% using the

procedure described in-Ste Exanpl e 6. HRVS,
observed: 445, 2252, c%ﬁ%&??@(ww~: 445.2246. 5

Exanpl e 22
am :14 am‘ A ?“ di i1 drd- =4 b ; “rhethénone
b G tﬁg'éng e LB b B et

10

XOIU

MWV 444.5104 MWV 344.3921+

A solution of 4—[6-amino-5-(5—ﬂuor0-2nmethoxy-benzoyl)—pyridin-2—ylamino]-

15 piperidine-1-carboxylic acid tert-butyl ester (256.1 mg, 0.5761 mmol, Example 21} in
dichloromethane (5 mL) was cooled to 0 °C and treated with triftuoroacetic acid (2.5 mL).
After stirring 30 mins, the reaction mixture was concentrated in vacuo to give [4-amino-
2-(piperidin—4-ylamino)-pyrim.idin—5—yl]~(5—ﬂ'uoro—2—methoxy-phenyl)—methanone as the
trifluoroacetic acid salt (519.8 mg). MS (M+H)": 345.
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I0H NNNHNNN-12 r~/ 2 C N7 ~/ HNQ x TFA
Il C... ~0F F MN444.5104 MN 344, 3921+
C23H29FNAO4 C191- 121FN402 . xC2HF302 A sol ution of
%ghg-a 1 N0- 5- (5-f1uoro-2-net hoxy-benzoyl ) - pyri di n- 2-
W849 5 pi peri di ne- 1- carboxylic acid ter¥gﬁﬁ¥§mym’*”
ester (256.1 ng, 0.5761 mmol, Exanple 21) in
di chl oronmet hane (5 nmL.) was cooled to O C and treated
with trifluoroacetic acid (2.5 nL). After stirring
30 mns, the reaction m xture was concentrated in
vacuo to give [4-am no-
2- (pi peridin-4-ylam no)-pyrimdin-5-yl]-(5-fluoro-2-m
et hoxy- phenyl ) - met hangne phe trifluoroacetic acid
salt (519.8 ng). M (NHH§~: 345. 51 WD 2006/ 005548
PCT/ EP2005/ 007432 Exanpl e 23 '
[ZArEni%bA@iIQg[Tﬁetﬁar(ehulﬂ@rwll@%ﬁdinﬁ@wyahrilﬁb)@ﬁdidLaqyi]ﬁl-(SfilLaamG)mﬁyoxy—
I di n- -yI]-(5-quoro-2-TFth xy- 5 phenyl) - nmet hanone
H NN NHC N N -#Renylxpepanone

Cl_-No__NH,

) ' NH
AP, SR
+ \S/N o O
O- B et ]
~ o' o
F
MW 280.6882 MW 178.25 z\:ﬂV\:jZF?Nﬁf%‘Z%
C13H1OCIFN202 CGH14N2028 148t 23 4 q

The title compound was prepared from (2-amino~6—chkoropyridin-3‘-yl)-(5-ﬁuoro—'2-
methoxyphenyl)methanone (Example 19) and 1-methanesulfonylpiperidin-4-ylamine
(Step A, Example 6) using the procedure described in Step B, Example 6, HRMS,
observed: 423.1502, Calcd for (M-+H)": 423.1497. Ki for cdk4 = 0.040 pM, 6dk2 = 0.098

pM, and 1Csg for HCT116 cell line = 9 pyM.
Example 24

[2—Amino—6~(1—ethanesulfonyl-piperidin—4—y|aminO)prridi'n~3—yl}-(5~ﬂuoro—2~methoxy—r
phenyl)-methanone

MWV 436.5091
MW 344.3921 + .M, FN,O,S

C 5t FN,O,.xCHF0,
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20 S+ NaO0OOO O 025110 F MN 280.6882 MV

178.25 MN 422. 4820 C13HL0CI FN2O2 C6H74N2Q2S

Cl19H23FNAOAS The title conmpound was prepared from

(2-am no-6-chl oropyridin-3-yl)-(5-fluoro-2 10
woRrbtdoyg@henyl ) met hanone (Exanpl e 19) and  PCT/EP2005/007432 -

1- met hanesul f onyl pi peridin-4-ylamne (Step A,

Exanpl e 6) using the procedure described in Step B,

Exanpl e 6. HRM5, observed: 423.1502, Calcd for

(MrH) " 0 423.1497. Ki for cdk4 O 040 NM dk2 = 0.098

pM andl C50f or HCT116 cell line = 9 NM 15 Exanple 24

maémunan 6f [larsihbang @ﬂjﬂirrﬂm%‘-b/lamlmrpwjmldm -5-yl}-(5-fluoro-2-

metho)iyﬁgw l} EH'ZQ g?ﬁ%ﬁ%r%qqﬁ&gﬁhﬁgﬂ@b% %5?05@%@@“5 22} i m

methyl&A caﬂénd%g@]%ﬁnMMér&Gacﬁﬁﬂlnetﬁmahﬁmm mlc;qmmol Aldnch)
and a s%zg.ﬁga%gogp psﬂji ﬁylsc%lome%g q6nli8 O(? 5é§ nFn% / ;ﬁé’ﬁé?mog”dﬁwr”&

5 methyléﬁe arbide @-{inpesl G- Aftgr &mlmuiees iyerreadtion mistugd Wag gliqwed
to stir %;grgé% §%{pper€gl é}ég%ﬂr& g\rsg] Q:gagrétb& LHRCBBC §he Fesidue
was absorbed on silica gel and purified with 99 5/0.5->95/5 of methylene
chloride/methanol to give [2—amino—6—(T-ethanesulfonyi~piperidin-4-ylamino)—pyridin—3~
yl]-(5~ﬂuoro-2~methoxy—phenyl)—methanone as a white solid (16.0-mg, 63% yield).

10 HRMS, observed: 437.1660, Caled for (M+H)": 437.1654.

Example 25

{2—Ammo-6-[1 (propane—1-sulfonyi)—pspend|n-4-yiam|no] -pyridin-3-yi}-(5-fluoro-2-
15 methoxy—phenyl)—methanone

S
0O O
MWV 344.3921 + MW 450.54

The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-
20 py'rimidin—5—yl]-(5-ﬂuorofz—methoxy—phenyl)-methanone trifluoroacetic acid sait
{Example 22) and 1-propanesulfonyl chioride (Aldrich 97%) using the procedure
described in Example 24. HRMS, observed 451.1817, Calcd for (M+H)": 451.1810.
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met hyl ene chloride (1.25 nL) were added triethyl am ne
(0.065 nL, 0.466 mmol, Aldrich) and a solution of
et hanesul fonyl chloride (8.1 ng, 0.062 mmol, Aldrich

5 nethylene chloride (0.33 nL) at 0 C. After
Wg%w%é??“ gss the reaction mxture was al |l owed P‘Eﬁmizf)?sf“"“”

roomtenperature for 1 hr before it was
concentrated in vacuo. The residue was absorbed on
silica gel and purified with 99.510.5495/5 of
met hyl ene chl ori de/ met hanol to give
[ 2-am no-6- (' | - et hanesul f onyl - pi pe(di n-4-yl am no) - pyr
idin-3- yl]-(5-fluoro-2-nethoxy-phenyl)-nethanone as
a white solid (16.0 niExa6@fe $6el d). 10 HRIVES,
observed: 437.1660, Calcd for (MtH) +: 437.1654.
Exanpl'e 25

2-]£\&zwﬁfrsgm«(ﬁr§ba:?e§-msgpmy®ﬂ -diparidif-dryaninol-meidun- -5 leerbrio

pyridin y

5 et hoxy- phenyl ) - I BRI/ 12 N N N2 H O
0 OS-\O/ O- xTFA O~ F F MN 344.3921 + MV 450. 54

Cl18H21FN402. xC2HF3O2 C21H27FNAO4S The titl e conpound
was prepared from [ 4-am no-2-(piperidin-4-yl am no) -
H

yrllﬁderS- |}| (5-fluoro-2 t ho ) N Hglﬁone
tTif1 uofoatEti ¢ aci d salt ((/%i:rrpeZ) a _
1- gr opames.. chl ori de &t % A1g

HN ocedur/l‘I Cribed in Exanph& 24. HRMVS, obser\ed o
451. 1817, Cal gr (MrH)+: 451.1810. 53 WO ~

2006X@%6548 P20051007432

F
F
MW 344.3921 + MW 450.54
C gy FN O, xC,HF 0, C,H,,FN,0,8
10 The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-

pyn’midin—5—yl}—(5—fl-u0:ro—2-methoxy-phenyl)—me‘thanone trifluoroacetic acid salt
(Example 22) and isopropyl sulfonyl chioride (Aldrich 97%)] using the procedure
described in Example 24. HRMS, observed: 451.1814, Calcd for (M+H)": 451.1810.
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Exanpl e 26

{2- Am no- 6-[ 1- (propane- 2-sul fonyl ) -pi peridin-4-ylamn

o] -pyridin-3-yl}-(5-fluoro-2- 5

nmet hoxy- phenyl )-methanone HIN NNHNNNH2 ~2z NO
wa\onefdess4® 11 F F MW 344. 3921 + MW 450. 54  PCT/EP2005/007432

C18H21FN402. xC2HF32 C21H27FNAOAS 10 The title

compound was prepared from

[ 4- am no- 2- ( pi peri di n-4-yl am no)

pyri m din-5-yl]-(5-fluoro-2-net hoxy-phenyl) - net hanone

trifluoroacetic acid salt (Exanple 22) and isopropyl

sul fonyl chloride (Aldrich 97% using the procedure

descri bed in Exanpl e 24, 7 observed: 451.1814,

Cal cd for (MtH)4: 451. ; WO 2006/ 005548

PCT/ EP2005/ 007432 Exanpl e 27

ot ST B A el e IRL P SERTR Pt SaBotne

5 ~ '"1-Z NH N N N-12 Nabidxhetlyldg® i / O O O xTFA

MW 344.3921 + MW 402.4291

The title compound'.was prepared from [4-amino-2-(piperidin-4-ylamino}~
10. pyrimidi'n~5—y|]-(5-ﬂu0ro~2—me‘thoxy—phenyi)amethanone trifluorcacetic acid salt
(Example 22) and methylchioroformate (Aldrich 99%) using the procedure described in
Example 24. HRMS, observed: 403.1781, Caled for (M+H)": 403.17786.
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FF MN344.3921 + MV 402. 4291 CraH21FNAQ2. xC2HF3O2
C20H23FN404 The title conpound was prepared from
[ 4- am no- 2- (pi peri di n-4-yl am no) - 10.
bl - 5-yl ] - (5-f1 uoro- 2- net hoxy- phenyl ) 5

WtB?éibé‘G u%‘r‘é;aceti c acid salt (Exanple 22) andPEWEi%ﬂg&)‘%‘32
nmet hyl chl orof ormate (Al drich 99% using the procedure
described in Exanple 24. HRVS, observed: 403.1781,
Calcd for (MHH)+: 403.1776. 55 WO 2006/ 005548
PCT/ EP2005/ 007432 Exanple 28
4-[ 6- Am no-5- (5-fl uor ozg; Xy-benzoyl ) -pyridin-2-y
| am i no] - pi peridi ne- 1E)?a IE%I ic acid propyl ester
5 NNNHZ NNNHZ HNO ~/ ~ Ng OO 101 O xTFA ( F

+ . 3 .
16-paes T Se e e i e S oonie
[ 4- ami no- 2- ( pi peri di acid-pyopyrientsy -
pyri m din-5-ylJ-(5-fluoro-2-net hoxy-phenyl) - net hanone
trifluoroacetic acid salt 10 (Exanple 22) and
1- pk}opyl\l| c&]l_proforrnate (Aldrich 98% using the
cegu blhsé

eécribed in Exanple 24. bl
nn. 431.2095,) Caled for (MrH) +1 431. 2089,

e o _N
_/\/\(n:

XTFA ~ O
F F
MW 344.3921 + ' MW 430.4833
C1gHz PN, O, xCHF0, ‘ C,HFN,O,

The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-
pyrimidin—5—yi]—(5~ﬂuoro-—2-methoxy—phenyt)—meth-anone trifluoroacetic acid salt
10 (Example 22) and 1-propyi chioroformate (Aldrich 9-8%) using the procedure described
in Exampie 24. HRMS, observed: 431.2085, Calcd for {(M+H)*: 431.2089.

Example 29

15 [2-Amino-6-(1-benzyl-piperidin-4-ylamino)-pyridin-3-ylj-(5-fluoro-2-methoxy-phenyl)-

methanonge
H
NH, N N\ NH,
O AU UL,
. 0\
J ,
MW 280.56882 MW 180.2507 MW 4345179

C3H CIFN,G, CoHigN, CysHyyFN,O,

The titie compound was prepared from (2-amino-6-chloropyridin-3-yh)-(5-fluoro-2-
20  methoxyphenyl)methanone (Example 19) and 4-amino-1-benzylpiperidine (Ardrich)
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Exanpl e 29 15

[ 2- Am no- 6- (1- benzyl - pi peri di n-4-yl am no) - pyri di n-3-y

[T-(5 fluoro-2-nmethoxy-phenyl)- methanone H CI N NHZ

aNH2 NN NHZ 0-1 0 F MW 280.6882 MN 190. 29
WO/ C13H10CI FN202 C12H13N2 025H27FN46’£%T%’°“"4”

title conpound was prepared from

(2-am no-6-chl oropyridin-3-yl)-(5-fluoro-2- 20

nmet hoxyphenyl ) net hanone (Exanple 19) and

4- am no- 1- benzyi pi peridine (Ardrich) 56 WO

2006/ 005548 PCT/ EP200 743 i t r
using tha @SeIaCHERISTIBEL ) TP IriArae O RS SheR e aton,
Galed T 3239835 2881 cd for (M+H) + 435.2191. Exanple 30 5
1-{4-[6- Am no-5- (5-fl yoro- -é’aet hoxy- benzoyi ) - pyri di n-
2-yl am no] - pi peri di n- EX2 thanone H N N NHZ N N
Nl-12 HNg OND O xTFA Ol F F MN344.3921 + MV

1—{3—?66-A?n?n 0—50-(g,—ﬁ%%r%—%%th%%—%@%%yI)Q%ygnlé?n?ig—%% nol-piperidin-1-yl}-

5
ethanone
H
JH N N NH,
0\ o O\
MW 3443021 + MW 386.43
€ gHz FN,0,.XCHF 0, CagHpaFN,O;
10 The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-

pyrimidin—S—yl]~(5-ﬂuoro—2—m-ethoxy—phenyl)—methanone triflucroacetic acid salt
(Example 22) and acetyl chloride (Aldrich 98.5 %) using the procedure described in
Example 24. HRMS, observed: 387.1833, Calcd for (M+H)": 387.1827.
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10 The title conmpound was prepared from
[ 4- am no- 2- (pi peri di n-4-yl am no)
pyrimdin-5-yl]-(5-fluoro-2-methoxy-phenyl)-net hanone
wid dobdaeess@acetic acid salt (Exanple 22) andpaggbihsneras:
chloride (Aldrich 98.5 % . using the procedure
described in Exanple 24. HRMS, observed: 387. 1833,
Calcd for (MH)+: 387.1827. 57 WD 2006/ 005548
PCTI EP2005/ 007432 Exanple 31
1-{4-[ 6- Am no- 5- (5-f | uoro- 2- net hoxy- benzoyl ) - pyri di n-
2-ylam no] -pi peridin-1-yl]-propan- 5 1-one N N NH2 N
NNH HNONg Of0! O xTFA I_ 0~/ F F MN344.3921 +
MW 400. 46 C18H21FN402EXamRiesd> c21 H2 5 FNd OB The
title conpound was prepared from
[ 4-am no-2- (piperidin yl ar
1-{4-E§y°rm1n¢ﬁr(ﬁ flgo@rtjf H@Wtﬂ?ﬂéﬂ?yil“ﬁﬂtdﬁfg)%y'aﬁﬂ@?ﬂyﬁ iperidit-iryRdrepan-
trifluoroacetic acid sal §.gh& (Exanpl e 22) and
propi onyl chloride (A drich 98% using thﬁ procedure
descHlbe% |q-‘ anpl e 24. HRVB, observed: y401y1988yy,

L eby 3: 401.1984. Exanpl e ]
4- 1 6- -(5-fl uoro-2-met hoxy- be )-p
HN._|afii no]\pizpeddi@e- | - car boxyl J (~AEt hyl amie
N N NH2 —
0 O
XTFA ~
F
MW 344.3821 + CMVF\{ 40{3;}460
CgH2FN,O05.XC,HF 30, 2172570 s

The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-
pyrimidin-5-yl]-(5-fluoro-2-methoxy-phenyl}-methanone trifluoroacetic acid salt
10 (Example 22) and propionyl chloride (Aldrich. 98%) using the procedure described in
Example 24. HRMS, observéd: 401.1988, Calcd for (M+H)": 401.1984 .

Example 32

15 4~[6-Amino—5~(5~ﬂu0ro—2~methoxy—benzoyl)-pyridin-2—-ylamino]—p-iperidine—1 -carboxylic
acid methylamide

H N NH, H
B N
~
HU = 0 \n/
e — i O
0
XTFA ~
F
MW 344.3921 + MW 401.44
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NN~-NR2 HMNM /NO HNO~I'"( O/ O xTFAO F MV
344.3921 + MV 401. 44 Cl8H21FN4A02. XC2HF302
C20H24FN503 58 WD 2006/ 005548 PCT/ EP2005/ 007432 The
titl e conpound was prepared from

WORLBHY 5 ( pi peddi n- 4- yl ani no) PCT/EP2005/007432
pyrimdin-5-yl]-(5-fluoro-2-nethoxy-phenyl)-nmet hanone
trifluoroacetic acid salt (Exanple 22) and net hyl
i socyanate (Al drich, 98% using the procedure
described in Exanple 24. HRVS, observed: 402.1940,

led f L 402 - .

2 b et e SRSy e ,
pyrimidind P Aypireermeinexi-phemijenginaconatifldomabsticeatideallo H

(Exampﬁ'e IEIZ)I\Iar'l\(! ﬁl%ﬁ‘\yl i'gldclz\ylfawé?e Hidin CogoeNush &k piBcdffé described in

Example 24. HRMS, observed: 402.1940, Calcd for (M+H)™: 402.1936.

5
Example 33
4«[6~Amino—5~(5—ﬂuoro—2-methoxy~benzoyl)-pyridin—z-yiamino]—;ﬁiperidin&1-carboxylic
acid ethylamide
10

MW 344.3921 + ' MW 415.47

The title compound was prepared from [4-amino-2-(piperidin-4-ylamino)-
pyrimidin~5-y|]—(5-ﬂuoro-2—methoxy»phenyi)—methanone triflucroacetic acid salt
15 (Example 22) and ethyl isocyanate (Aldrich 98 %) using the procedure described in
Example 24. HRMS, obhserved: 416.2097, Calcd for (M+H)": 416.2093.

5%



10

15

F MN344.3921 + MWV 415.47 C78H27 FN402. xC2HF32 C21
H26FN503 The title conpound was prepared from
[ 4- am no- 2- (pi peri di n-4-yl am no) -
Ad/s4s5- Yl 1 - (5-fl uor o- 2- met hoxy- phenyl ) - get
v“t@r/i flluoroaceti c acid salt 15 (Exanple 22) aﬁ&}ei?ﬂ@?&“n
i socyanate (Aldrich 98 % wusing the procedure
described in Exanple 24. HRMS, observed: 416.2097,
Calcd for (MrH)': 416.2093. 59 WD 2006/ 005548
PCT/ EP2005/ 007432 Exanple 34
[ 2- Ari no- 6- (1- met hyl - pepRsimb@ 3¢ 4- yl am no) - pyri di n-3-y
[7-(5-fluoro-2-met hoxy=phenyT)- methanone 5 H H N
NHNNNHZ z | O HNaf OxXxTFAf OF\ F MV
A M R i S S ot methony-pheny
[ 4- ani no- 2- (pi peri di n- 488aMAN%o) - pyri mi di n-5-yl]-(5-f
| uoro-2 met hoxy- phenyl ) - et hanone trifl uoroacetic
acid salt (0.0575 mmol, Exanple 22) in_ 10
N, N- di,pet hyi formam de (1.5 rnL) were acﬁjed pot aggl um
ik Sy

car borpit e g55. yHg, 0. 4024
HN > o ~ '
0 o\
XTFA ~
| F
F
MW 344.3921 + MWV 358.42
C1gH2q FN,Op-XCHF,0, . CugHyFN,O,

To a solution of [4—am.ino—2—-(pipgridin-4—y|amino)—pyrimidin—S—yI]—(S—ﬂuor0~2-
methoxy-phenyl)-methanone triflucroacetic acid salt (0.0575 mmol, Example 22} in
N,N-dimethyiformamide (1.5 mL) were added potassium carbonate (55.6 mg, 0.4024
mmol, Aldrich) and iodomethane (14.8 mg, 0.104 mmol, Aldrich 99.5%) in N,N-
dimethylformamide (0.35 mL). The reaction was stirred at 0 °C for 4 hrs. The resulting
mi)&ure was diluted with ethyl acetate (30 mL), washed with water, brine, dried over
sodium sulfate and evaporated in vacuo. The residue was purified on reversed phase
HPLC to give [2-Amino-6-(1-methyl-piperidin-4-ylamino)-pyridin-3-yi}-(5-fluoro-2-
methoxy-phenyl)-methanone as a white solid (4.8 mg, 24 % yield). HRMS, observed.
358.1810, Calcd for M™: 358.1805. :
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mol , Al drich) and iodonethane (14.8 ng, 0.104 mmol ,
Aldrich 99.5% in N, N dinethylformamde (0.35 nL).
The reaction was stirred at O C for 4 his. The
resultin m xture was diluted with ethyl acet&tegsg
W 3006003%¥Red with water, brine, dried over SGGIEGTRO007432
sul fate and evaporated in vacuo. The residue was
purified on reversed phase 15 HPLC to give

[ 2- Ami no- 6- ( 1- net hyl - pi peri di n-4-yl am no) - pyri di n-3-y
f-(5-fluoro-2- nethoxy-phenyl)-rethanone as a white
solid (4.8 ng, 24 %yield). HRVS, observed:

358. 1810, Calcd for M: 358.1805. 60 WD 2006/ 005548

PCT/ EP2005/ 007432 Exapphfpld®s

(2- Ami no- 6- chl or o- pyri di n- 3-yl) - (4- net hoxy- phenyl ) - e
thanone G NNHR2 O d NNH 0 MN215.64 MN 234. 04
MV 26&. AfRino @ EHIB e pY#idRh-$57l} (A Fidindxd/ Jitibh()- hiaribine

titl e conpound was prepared from

5 2- Ani no- 6- chl or o- N- met hoxy- N- et hyl -
ni coti nam de_( Exanpl e 3) and 4- net hoxypbi hINK M
freshly prepared from 4- | odoanisole (Al dr usi ng
the procedure described in Exanple 7. HRVS er ved:

268, 058, Cal cd for\Mtin262. 0509 Exanpl e
i np- 6- (1- net h nesui - pi pe(di n-4-yl am pyr
(\14C-)meth xy- phenybh: 15 et hanone H
NH2 0
o) |
/O
MW 215.64 MW 234.04 MWV 262.70
CgHoCIN;O, CHIO . C3H11CIN,O,

The title compound was prepared from 2-Amino-8-chloro-N-methoxy-N-methyi-
nicotinamide (Exampte 3} and 4-methoxyphenyllithium freshly prepared from 4-
iodoanisole {Aldrich) using the procedure described in Example 7. H‘RMS, observed:

10 262.0512, Caled for M': 262.0509
Exampie 36

[2-Ami-no—6—(1—methanesuifony!-piperidin~4—y!amino)—pyridin—3~yl]-(4-methoxy—phenyl)-
15 ' methancne

-

’ MW 404.49
MW 178.25 |
MW 262.70 C,oH,4N,0,8

CgH1CINO,
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C NNH2 NO + Q\H2 OS 0 0 MW 262. 70 MV 178. 25 MV
404.49 C13H11CI N202 C6H14N2Q2S Cl9H24NAOAS 61 WO
2006/ 005548 PCT/ EP2005/ 007432 The title conpound was
r from (2- Am no- 6-chl oro-pyri di n-3-y
WB2§lﬁ%x%?’}phenyl) nmet hanone (Exanpl e 35) and b0
1- met hanesul f onyl - pi peridin-4-ylamne (Step A
Exanpl e 6) using the procedure described in Step B,
Exanpl e 6. HRMS, 5 observed: 405. 1595, calcd for
(M+H) +: 405. 1591. Exanple 37 (2- Am no-6-chl
oro-pyridin-3-yl)-(4- fluoro phenyl ) - met hanone 10 C
NNH2 | 0 d NNHZN i f:t 0+ aF 0O F MN215.64
Wie 2ifie conpimdres eepacsHITT{RBninesnioro-eyitipSritnto

methogxr'ﬁnéﬂﬁg r@etﬁﬁﬁigr%‘(% \rﬁ;ﬁﬁ@g A ¢ %étﬁé’r@sulfonyl piperidin-4-ylamine

(Step A, Example 6) using the procedure escr:bed ln Step B, Example 6. HRMS,
5 observed: 405.1595, calcd for (M+H) : 405.1591.

Example 37

(2-Amin0—6-chloro—pyridin—3~yl)-(4—ﬂuoro—phenyl)—meth'anone
10 |

/Z_......N
\
+‘
a3

F_'

MW 215.64 Mw 222,00 MW 250.66

The title compound was prepared from 2-Amino-6-chlaro-N-methoxy-N-methyl-
nicotinamide (Example 3) and 1-fluoro-4-iodobenzene (Aldrich 99%) using the
15 procedure described in Example 7. HRMS, observed: 250.0314, Catcd for M*:
 250.0309.
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ni coti nam de (Exanple 3) and 1-fl uoro-4-iodobenzene

(Aldrich 99% wusing the 15 procedure described in

Exanpl e 7. HRVS, observed: 250.0314, Caicd for M:

250. 0309. 62 WD 2006/ 005548 PCT/ EP20051007432
WE)@&QW@“% 8 PCT/EP2085/007432

[ 2- Am no- 6- ( 1- met hanesul f onyl - pi peri di n-4-yl am no) - py

ridin-3-yl]-(4-fluoro-phenyi)- 5 nethanone G N NH2

NNN-12 NH2 O N\g 0 S 0 OF MN392.46 MN 250. 66

MV 178. 25 C12H$CI FN2O C6Ht 4N202S C18H2t FNAO3S 10 The

title conpound was prepared from

(2-ami no- 6-chl oro-pyridin-3-yi)-(4-

f 1 uor ophenyl ) net hanoneg(gxprde 37) and

1- met hanesul fonyl - pi pertrdin-4-ylamne (Step A

Exanpl e 6) using the procedure described in Step B,

[}Wﬁ _gsggﬂd:?%/gallfon?gﬁgém@lf'%ﬁr&%gipbﬁﬁgridi:calmctztffmbro-phenyi)-

> ( 2- Ai no- 6- chl or o- pyri di n- 3-yi ) - (2, 3- di | uor o- 6- net ho
xy- phenyl)-nmethanone C NNHR2 d NN-12 Br F0O d O
Ol FFI O~
(j“n \,,S:U
T oo
O
' MW 392.46
e CH0r G ayiFN,038
C,zHsCIFN,O gl el N2 2 187 12
10 The title compound was prepared from (2-amino-6-chloro-pyridin-3-yl)-(4-
fiuorophenyhmethanone (Example 37) and 1-methanesulfonyl-piperidin-4-ylamine
. {Step A, Example 6) using the procedure described in Step B, Example 6. HRMS,
observed: 393.1391, Calcd for (M+H)": 393.1391.
15 o _ Example 39

(2—Ami-no—6—ch!oro-pyridin-3—yl)-(2,3—diﬂuoro-6—methoxy-phenyl)ﬂmethanone

cl Ny, NHzi
w +
= N. o
0
MW 215.64 MW 223.02 MWV 208.68
CaHioCINGG, C,HBrF,0 C45HCIF N0,
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1 O'" t F MN215.64 MN223.02 MN 298. 68

C3H10CI N3Q2 C7H5Br F20 C13HICI F2N2O2 63 WD 2006/ 005548
PCT/ EP2005/ 007432 The title conpound was prepared
“fdﬁﬁg,gf,sﬁgi no- 6- chl or o- N- met hoxy- N-net hyl ni 9@’&/‘5:%9%/&3432
(Exanmpl e 3) and 2-brono-4, 5-difl uoroani sol e (Apoll

usi ng the procedure descrl bed in Exanple 7. HRMS,
observed: 298.0318, Calcd for M- 298.0321. 5 Exanple
40 [ 2- Am

I no- 6- ( 1- net hanesul f onyl , pi peri di n-4-yl am no) - pyri di n
-3-yl]-(2, 3-di fl uoro-6- nethoxy phenyl ) - met hanone

H C NN-12 NN NHZ O NH2 F S~ F. F
The tits campaurd was wppaied from 2&@%@%&8&’"&%@1& %W
ni.cotm%% Xat Qf':% andEbiokid-8, 5CRRPEaTscle ApRliepaitgithbrooseedure

Hl di
descrilaick in Fxampde %eﬁ% %ﬁéﬂ{?ﬁ) g?%@%% &?@d(f%&ﬂrrﬁf”é °§§)1 and

1- met hanesul fonyl - pi peridin- 15 4-ylanmine (Step A

> Exanpl e 6) using the procedure described in Step B
Exanpl e 6. Examnpie 40
[2—Amino—8-(1-methanesuifonylﬁpiperidin—4-yiamino)-pyridin-S—yl]—(Z,3-diﬂuorq—-6—
methoxy-phenyl)-methanone
10
NH
SalE.
2O
£ e —
0~ o
MW 298.68 - MW 178.25 MWV 440.47
C,5HoCIF N0, CoHyaN,0-8 CaHF,N,O,8

The title compound was prepared from (2-Amino-8-chloro-pyridin-3-y1)-(2,3-
' difiuoro-6-methoxy-phenyl)-methanone (Example 39) and 1-methanesulfonyl-piperidin-
15 4-ylamine (Step A, Example 6) using the procedure described in Step B, Example 6.
HRMS, observed: 441.1407, Calcd for (M+H)": 441.1403. Ki for edk4 = 0.017 pM, cdk1
= 0.060 pM, cdk2 = 0.054 and 1C5q for HCT116 cell line = 2.6 yM.

64



HRVS, observed: 441.1407, Calcd for (MtH) +: 441. 1403.
Ki for cdk4 = 0.017 pM cdkl = 0.060 NM cdk2 =

0.054 and 1C50 for HCTI 16 cell line = 2.6 NM 64 W
2006/ 005548 PCT/ EP2005/ 007432 Exanple 41 P 00500743
WE. 2[0%6/{}%41110 5- (2, CT/EP2005/007432

3-di fl uoro- 6- net hoxy- benzoyl ) - pyri di n-2-yl am no] - pi pe
ridine=1l- 5 carboxylic acid ethyl ester CI N NH2 N
NHZ Op N2 ruUN~- FO~+y IO FO, OFF MN
298. 68 MW 172.23 MN 434.45 CL3HIC1F2N202 C8H16N202
C21H24F2N404 The title corrpound was prepared from
(2- Am no-6-chloro-pyridin-3-yl)-(2,3 10

di f| uor o- 6- met hoxy- pheBydmpigetthanone ( Exanpl e 39) and
et hyl - 4-am no- | - pi peridine carboxylate (Aldrich 96%
usi ng the procedure described i'n Step B, Exanple 6.

4 aino SO d‘iﬂﬁbro%e&ﬁﬂ befiadyt)dbyfridin-Z-Mahlinol-piperidine-1-
35.1839. 15 Examp % % thy

5 1-[ 4- [ 6- Ami no- 5- ( 520YIE a5t 8% S hoxy - benzoyl) pyr i
. din-2-ylam no] -piperid n-1-yl}- ethanone H C N NH2

NNNH2 gNH2 ONNO F O0~1 + 0 F O1~
Cl Naw NH,

(L, N, o M

ot Y

F o, * s o
s

~Y

. F :
MWV 298.68 MW 172.23 MW 434.45
C 3 HCIF,N,0, - CgH1eN,O, CyHagFaNO,

The title compound was prepared from (Z-Arﬁino-a—chloro-pyridin—3-yl)—(_2,3-
10 difluoro-6-methoxy-phenyl)-methanone (Example 39) and ethyl-4-amino-1-piperidine
carboxylate (Aldrich 96%) using the procedure described in Step B, Example 6. HRMS,
observed: 435.1841, Caled for (M+H)": 435.1839.

15 Example 42

1—{4—[6~Amino»5—(2_,3«diﬂuoro~6—methoxy—be'nzoyl)~pyridin—2-ylam-ino]—piperid-in~1-yl}-

eth_anone
| N
Ch. _N_ _NH .
‘ RS 2 NH, ‘/\j/
o o : ) \H/N A
N |
¢ o+ I - 0
~
-
NIV 296,68 MW 142.20 MW 404,42

C,,H CIF,N,0O, CyH N0 CaoHaal2N4Os

65



10

15

20

1 OF F MAN298.68 MV 142. 20 MV 404. 42 C73HICI F2N202
C7TH14AN20 C2QH22F2N403 65 WD 2006/ 005548

PCT/ EP2005/ 007432 The title conpound was prepared

r -Am no-6-chl oro-pyridin-3-yl)-(2,3 '

Wéﬁggﬁ%%gﬁglnethoxy-phenyl)-nethanone (Exaon%“%E?“%ﬂé“ﬁ

1-(4-am no-pi peridin-1-yl)- ethanone (prepared as
described in Manetti et al, Biorg. Med. Chem Lett.,
13 (2003), 2303-2306) using the procedure described
in Step B, Exanple 6. HRMS, observed: 5 405.1734,

Tho T sRrapdyes rskan i (R RFIBe e o pde e o

difluorg-b-rpdtaoyy-pharet)ractapong (Ex@mpke BB} ard 1-(4-adinoNpierdin-16i)-

/ i F : 0
etnenogapriess SbRs B P ERDB-HES et Lot 132009
2303-2B0B) using i3 pretaguradiesaibed (10 S&p Bl Ex@0glerfy HFBVISSobserved:
nal drjch+97%.,-4-.a anhydrous. tetrahydrofuran (5
405‘17%) 83‘(0(1?'?8(%%%%%0@3?5’2’61 slowmy a solution of n- 15
butyllithiumin hexanes (2.5 M 2.22 nlL, 5.55 mol,

Al drich). The reaction t4'3rred at -78 Cfor 10
m ns before it was allgéﬁp-%o—warmto -25 -0 C and
stirred for 1.5 hour. The resulting aryllithium

2o Prph - AR Sy R REKuS 2-rhBinbx PRI AP Ay lethanone

Cl
Ch_N,_NH ;
= 2| 0\@(
| + ——
’ O
MW 215.64 MW 140.16 MWV 284 72
CB'H1UC]N302 CBHQFO ’ C14H12C1FN202

To a solution of 4-fluoro-3-methylanisole (0.75 mL, 802 mg, 5.55 mmol, Aldrich

' 97%) in anhydrous tetrahydrofuran (5 mL) at -78 °C, was added slowly a solution of n-

butyllithium in hexanes (2.5 M, 2.22 mL, 5.55 mmol, Aldrich). The reaction was stirred at
-78 °C for 10 mins before it was aliowed to warm to -25 ~0°C and stirred for 1.5 hour,
The resulting aryllithium reagent was cooled back to -78 °C and reacted with 2-Amino-6-
chioro-N-methoxy-N-methyl-nicotinamide as described in Example 7 to give (2-Amino-
6-chioro-pyridin-3-yl)-(5-fluoro-2-methoxy-4-methyl-phenyl)}-methanone as an off-white
solid. HRMS, observed: 295.0645, Calcd for (M+H)™: 295.0644.
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10

15

chl or o- N- net hoxy- N- et hyl - ni coti nam de as descri bed
in Exanple 7 to give (2-Am no-
6- chl oro-pyridin-3-yl)-(5-fl uoro-2-nethoxy-4-nethyl -p
henyl ) - net hanone as an off-white 20 solid. HRVS5,
WQRePss4s. 295, 0645, Cal cd for (MrH) +: 295, OBA4EP2HE5/00¥32
2006/ 005548 PCT/ EP2005/ 007432 Exanple 44
1-{4-[ 6- Am no-5-(5-fl uoro-2- met hoxy- 4- net hyl - benzoyl )
-pyridin-2-ylam no]-piperidin-1- yl}-ethanone 5 C N
NH2Z NNNHZ O " /NHZ ~-NCO O+ NOO1~ FF MN
294.72 M\ 142.20 MV 400.46 Cl141-112C1FN202 C7H14N20
C211-125FN403 The ti tExamopieddund was prepared from
(2- Am no-6-chl oro-pyridin-3-yl)-(5-fluoro
2- met hoxy- 4- net hyl - phenyl ) - met hanone ( Exanpl e and
1-{4-[B-Aninarh- m@r@efmwwwathy!@snmr@m %mlﬁpe"d’“'1"
described in D I\/Bnett%%g ,g(l, Bi org. Med. Chem
Left., 13 (2003) §106) usi ng the procedure
descrl bed in Step B, Exanple 6.. HRMS, observed:
84, Calcd for (MtH)4: 401. 1084. Exarrphe 45 15

0- 6- ( 1- met hanesul fonyl pi peri di
n-3ryl]-(5-fl uoro-2=~apiMbxy- 4-
- phenyl ) - met hanNne Cl N NH2

oL +

o
MW 20472 . MW 142.20 MW 400.46
C,H,,CIFN,0, C7H N0  CuhaPN,O;

The title compound was prepared from (2-Amino-6-chioro-pyridin-3-yt)-(5-fluoro-
2.methoxy-4-methyl-phenyl)-methanone (Example 43) and 1-(4-amino-piperidin-1-yl)-
ethanone (prepared as described in D. Manetii et al, Biorg. Med: Chem. Lett., 13 (2003),
2303-23086) using the procedure described in Step B, Example 6.. HRMS, observed:
401 .10 84-, Caled for (M+H)™: 401.1084.

Example 45

[2-Amino-6-(1-meth anesulfonyl-piperidin-4-ylamino)-pyridin-3-yl}-(5-flucro-2-methoxy-4-
methyl-phenyl)-methanone

MWW 204.72 MW 178.25 MW 436.51
G, H 1 CIFN,G, Cgrt N,0,8 C,HysFN,0,S
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~Ng 70-~.} pS0001 F F MN294.72 MN178.25 MN
436.51 Cl4H12C1FN202 C6H14N202S C26H25FN404S 67 WD
2006/ 005548 PCT/ EP2005/ 007432 The title conpound was

gf rom
v@ﬁ%%ﬁ@ﬁ%;6 chl oro-pyridin-3-yl)-(5-fluoro- PCT/ER2005/007432
2- met hoxy- 4- net hyl - phenyl ) - ret hanone (Exanple 43) and
1- met hanesul fonyl piperidin-4-ylamne (Step A,
Exanpl e 6) using the procedure described in Step B
Exanpl e 6. HRMS, observed 437.1653, Calcd for.(MtH)

4‘%{%&1%5&%3%3@?3\‘% rﬁ%él%eg fro n} % -Aml 6-chlﬁr(1—pygléihnz-3—yp (5-ﬂuoro—-
2-methpxli-h-nistip-@renyipinetiape el (Emmpie%a) iamm Fmethanewléwly |

o E b8 A0 & i L 0 L b2

ExamgB9 6 A8RMS] abkI G- S8 26 5BIGEEND0P (MR 12 ABRUOR4. The
title conpound was prepared from

3 (2-) kni no- 6- chl or o- pyri di n-3-yl ) - (5-f1 tor o
2- met hoxy- 4- net hyl - pherixampledthanone (Exanpl e 43) and
et hyl - 4- am no- 1- pi peri di ne
4-[6-Amino-5-(5-flucro-2-methoxy-4-methyl-benzoy!)-pyridin-2-ylamino]-piperidine-1-
carboxylic acid ethyl ester
10
Ch Ny -NH;
| NH,
L o ; o
AT Y
o_ *+ l/ hid —
5
F
MW 294.72 MW 172.23 MW 430.48

C 1 H,CIFND, CH,sNO, Co.H FN O,

The title compound was prepared from (2-Amino-6-chloro-pyridin-3-yl)-(5-fluoro-
2~methoxy—4—-methyl—ph'e-nyl)—m'ethanone (Example 43) and ethyl-4-amino-1-piperidine
15 carboxylate (Aldrich 96%) using the procedure described in Step B, Example 6. HRMS,
observed: 431.2090, Caled for (M+H)": 431.2089.
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15 carboxylate (Al drich 96% using the procedure
described in Step B, Exanple 6. HRMS, observed:
431.2090, Calcd for (M-H)+: 431.2089. 68 WO
2006/ 005548 PCT/ EP2005/ 007432 Exanpl e 47
WO 200895368 6- chl or o- pyri di n- 3-yl ) - (4- chl or o- SPETERGYI9T432
nmet hoxy- phenyl ) - net hanone 5 A) Preparation of
5- Chl oro- 4-fl uoro-2-iodoanisole o F~go'~ 1" Cl C F
MV 286. 47 MN 286.47 C7HSCI FI O C7THSCI FI O To a
-solution of 3-chloro-4-fluoroanisole (4.69 g,
Lancaster) in chloroform 10 (250 nlL) was added
silver trifluoroacetate (23.2 g, Aldrich) followed by -
iodine (15.8 g, Al dri everal portions. The
reaction m xture was Sﬁgifggﬁior 2 hours and
filtered through Celite. The filtrate was washed with
vat .
@A o PE GRS POBRER RGO pheyE fenone
ether/petroleun1ether to give
A) Prebaraltibo ob5-GHdradi fucpo-Rdadranianis e (5 0 g). M5 (M+H) +,
15 285. B) Preparat|on of

(2- Am no-6-chl o ridin-3-yl)- 4ch|or05fluoro 2-
met hoxy- phenyl t hanone cll Il (/ OC NNHZ
0~1 0~1 F
ci
MV 286,47 szae47
C,HCIFIO C;H,CIFI0

To a solution of 3-chloro-4-flucroanisole (4.69 g, Lancaster) in chioroform
(250 mL) was added silver trifluoroacetate (23.2 g, Aldrich) followed by iodine
(15.8 g, Aldrich) in several portions. The ;eaction mixture was stirred for 2 hours
and filtered through Celite. The filtrate was washed with water, brine, dried and
concentrated. The crude product was purified 'by crystallization from
ether/petroleum ether o give 5-chloro-4-fluoro-2-iodoanisole (5.0 g). MS (M+H)",
285.

B) Preparation of (Z-Amiho—a-chloro-pyridin«3—y!)-(4—-chloro-5—ﬂuoro—Z-methoxy-phenyI)-

methanone
Cl | N\ NH2I o\
+
P N. o~ . O
o cl
MW 215.64 ’ MW 286.47 MW 315.13
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NO + FOOd d MAR15.64 MA286.47 MAB15. 13

CBH10CI N302 C7H5CI FI O C13H9d 2FN202 20 69 WO

2006/ 005548 PCT/ EP2005/ 007432 The title conpound was
WA S0@hRGsst r Om 2- Am no- 6-chl oro- N- met hoxy - N- igelpiphoossneras:
ni coti nam de (Exanple 3) and

5-chl or o- 4-fl uoro- 2-i odoani sol e (prepared as

described in Step A above) using the procedure
described in Exanple 7. HRMS, observed: 312.9943,

Calcd for (MH)+: 312.9947. 5 Exanple 48

lrhé‘%'ﬂ% @oégbmd Rad ﬂﬁeﬁakéaffﬁﬁ 2tArH91roQ3 &l@i%trh%h@?mmdtayl—

- et hanone

i n-
mcotmmﬂma aﬁxlarrmlz?:) @d.ﬁ-mlgr@{)ﬂugm-z mc%)a ikple|(pispared g8 de@pnbed in

s i MU SRS b rechip Rt i
312.9943% Galoddof (MpHY": 312.9947.

(2- Am no- 6-chl oro-pyridin-3-yl)-(4-chloro
5-f | uor o- 2- net hoxy- phenyl) rret hanone (Exanple 47) and

1- (4-am no- pi peridin- 1Example 48

1-{4-[6-Amino-5-(4-chloro-5-fluoro-2-meth oxy-benzoyl)-pyridin-2-ylamino}-piperidin-1-

yl-ethanone
10
~NH,
r
£ —
0
MW 315.13 MW 142.20 : MW 420.87
C,sHsCLFN,O, ' "C HN,0 C,oH,,CIFN,O,

The title compound was prepared from (2-Amino-8-chloro-pyridin-3-yi)-(4-chloro-
5-fluoro-2-methoxy-phenyl)-methanone (Example 47) and 1-(4-amino-piperidin-1-yl)-
15 ethanone (prepared as described in D. Manetti et al, Biorg. Med. Chem. Lett, 13 (2003),
2303-2306) using the procedure described in Step B, Exampie 6. HRMS, observed: )
421.1439, Calcd for (M+H)": 421.1437.
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15 et hanone (prepared as described in D. Manetti et

al, Biorg. Med. Chem Lett., 13 (2003), 2303-2306)

usi ng the procedure described in Step B, Exanple 6.

HRVS, observed: 421.1439, Calcd for (MtH)+
WQINSAMSH 70 WO 2006/ 005548 PCTI EP2005/ 007 AF/EP205/007432

Exanpl e 49

[ 2- Ami no- 6- (1- nethanesulfonyl pi peridin-4-ylam i

no) - pyridin-3-yl}-(4-chloro-5-fluoro-2- 5

nmet hoxy- phenyl )-rnethanone CI N NHz N N-NHZ O NHz 1

NO FFCO C MV315.13 MV 178.25 MN 456. 93

C13H9C12FN202 C6H14N202S C18H22Cl FN404S The title

conmpound was prepared E)(ﬂﬁ:l 49

(2- Am no- 6- chl or o- pyridi n- E-!y ) - (4-chl oro-

5-fl uor o- 2- net hoxy- phenyl ) - nret hanone (Exanple 47) and
[2-An41n&%l(bﬁn&)ﬁ%ééaﬂuﬂaywﬁ&ainm—wanﬁ J%)}MHH&%—W?—(‘(-&MGI@ -Afiuoro-2-

using 't rocedure _described in Step B,
5 Exanmpl e 6. HRVS, mSﬁ@éY‘PEﬁ"V‘hWthPPGBe Cal cd for
(MtH) +: 457.1107. Ki for cdk4 = 0.008 NM cdkl =
0.154 NM cdk2 = 0.039 NM and 1C50 for. HCl'_II'116 cel |

o-NIg. 0 NM  Exanple 50 15

i no- 5- (5-f1 uoroz2- poxy4chl@/
2-yl am no] - pi pefidijn-1- car bb;ngi aci d
H OCI N NH2 Dk

0“0
F
ct
MW 315.13 MW 178.25 MW 456.93
* CyaHgCLFN,O, CeH14N, 0,5 CoH,CIFN,0,S

The title compound was prepared from (2-Amino-6-chloro-pyridin-3-yl)-(4-chloro-
5-fluoro-2-methoxy-phenyl)-methancne (Example 47) and 1-methanesulfonyl-piperidin-
10  4-ylamine (Step A, Example 6) using the procedure described in Step B, Example 6.
HRMS, observed: 457.1108, Caled for (M+H)™: 457.1107. Ki for cdk4 = 0.008 pM, cdk1
= 0.154 pM, cdk2 = 0.039 uM, and IC50 for HCT116 cell line = 3.0 pM.

Example 50

15
4—{6—Amino—5—(5-ﬂuom-2~methoxy-4~chloro-benzoyi)—pyridin~2—ylamino}-piperidine—1 -
' carboxylic acid ethyl ester '

MW 450.90
M 315,13 i"(\'_‘,Wl-\-{ 152623 CyHpCIFN,O,
C,;HgCLFN,O, a2y
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OQU NgNH2 rOYNN(/ O O +111 00 FF O d

MV 17223 MW 450. 90 315.13 MWV C73HCI FN9C 2FN202
CBH16N2O2 C21 H24CI FNA04 71 WD 20061005548
wWBCHsEPZ@05/ 007432 The title conmpound was prPepaEPDOS/007432
from (2- Am no-6-chl oro-pyridin-3-yl)-(4-chloro

5-fl uor o- 2- net hoxy- phenyl ) - met hanone (Exanple 47) and
et hyl - 4-am no- 1- pi peri di ne carboxylate (A drich 96%
using the procedure described in Step B, Exanple 6.
HRVS, 5 observed: 451.1545, Calcd for (MtH) +:

451. 1543. Exanple 51 (2-Am

st Wi @ Apfe g gpanss b g
5-fluoro2d-Fefdoxipheag)-aethanone E8EM piedT ) God -4 B e ppperidine

catvASE0ER, gl 1 SRR sFop e

ni cot | nam de
s observddE4ani5e5 P alechtbr IMEHY AT, B4$. f | uor obenzene (Al drich)

using the 15 procedure described in Exanple 7. HRMN5,
observed: 268.0217, Calcd for Mt:

Example 51

(2.—Amino—ﬁ—ch!oro—pyridin-3-yl)—(2,6—diﬂuo-ro—pheny‘!)-rnethanon-e
10
i

c
' Br
O Ny NH21 F E
urNxo/ + — |
' o

MW 215.64 MW 192.99 MW 268.65
CgHyoCINLO, CeH3BrF CiaH,CIFN,O

The title compound was prepared from 2-Amino-6-chloro-N-methoxy-N-methyl-
nicotinamide (Example 3) and 2-bromo-1,3-difluorobenzene {Aldrich) using the
15 procedure described in Example 7. HRMS, observed: 268.0217, Caled for M™;
268.0215.
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268. 0215. 72 WD 2006/ 005548 PCTI EP2005/ 007432
Exanpl e 52 _
[ 2- Ami no- 6- (1- net hanesul f onyl - pi peri di n- 4-yl am
o] -oard di n-3-yl)-(2,6-di fluoro-phenyl)- 5 .
whigoRisss gN+~NZ NZI / 0 0 ~S~ 0~0 2 EREPAN 2
O/ F \ MN268.65 MW 178.25 MN 410.45 CI12H7CLF2N20
C61- 102026 C15H23F2N403S The title conpound was
prepared from (2-Am no-6-chl oro-pyridin-3-yl)-(2,6 10
di f |1 uor o- phenyl ) - met hanone (Exanple 51) and
1- met hanesul f onyl - pi peridin-4-ylamne (Step A,
Exanpl e 6) using the procedure described in Step B
Exanple 6. HRVB, obsekbxampled21. 1298, Cal cd for
(MrH) +: 411.1297. The pharmacol ogi cal properties of
the conpounds of this invention may be confirmed 15
[2-Anhiyio 8- (emiibanesulfphidpinecidinetriieainal spyssiis-3-yie2 6-difiucro-phenyl)-
exenplified pharmacol ogjgal,sagsays which follow have
3 been carried out with the conpounds according to the
invention and- their salts. The conpounds of the
i nvention exhibited cdk4/cyclin D activity pvth Ki
val ueg,of less than 3.0 NM cdkl and ¢ '
I 2val ues of |ess _thanng, 0 PM ddi ti onf
tigproliferativefpotgncy” of sogeN ounoks
' ested in thg n col on

S
16 (\5W$~'EO| 0 vartes reported fro F
MW 268.65 - MW 178.25 I\CAV\I’-I 41;}.;1;50 .
C?ZHTCH:ZNZO CG.H14N202S 18" ‘20" 2'%4™3

The title compound was prepared frorﬁ (2-Amino-B-chloro-pyridin-3-yh)-(2,6-
10 diflucro-phenyl}-methanone (Example 51) and 1—methanesuEfonyl.~piperidin~4—yl'ami_ne
(Step A, Example 6} using the procedure described in Step B, Example 6. HRMS,
observed: 411.1298, Caled for (M+H)™: 411.1297.

The pharmacological properties of the compounds of this invention may be confirmed

15 by a number of pharmacovlogical assays. The exemplified pharmacological assays
which follow have been carried out with the compounds accordihg to the invention and
their salts. The compounds of the invention exhibited cdk4/cyclin D activity with Ki
values of less than 3.0 pM; cdk1 and cdk2 activities with Ki values of less than 8.0 uM.
Additionally, the antiproliferative potency of some compounds of the invention was

20 tested in the human colon tumor cell line HCT116 with ICs values reported from an
MTT assay of less than 35 pM, preferably less than's uM.
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MIT assay of |less than 35 NM preferably [ ess than 5
NM 73 WO 2006/ 005548 PCT/ EP2005/ 007432 Exanple 53
Ki nase Assays 5 Ki: Measurenent Using reconbi nant

m%%ﬁﬂﬂ lin B-CDK1, human cyclin E-CDK2 or

cycli r?g%g- CDK4 conpl exes. GST-cyclinE (GST- g?’é‘@?bosmousz
CDK2, GST-cyclinB (GST-cycB), 10 CDK1l, GST-CDK4 and
cyclin D1 (cycDl) cDNA clones in bacul ovirus vectors
were provided by Dr. W Harper at the Baylor Coll ege
of Medicine, Houston, TX Proteins were co-expressed
in H gh FiveT"" insect cells and the conpl ex was
purified on glutathione Sepharose resin (Pharnacia,
Pi scat away, NJ) askxamemedBsly descri bed (Harper, J.
W et al. Cell 1993, 75, 805-816). A 6x-Histidine
tagged truncated formof 15 retinobl astoma (Rb)
protein (am no acKiha38B8s€&28) was used as the
substrate for the cycDl-CDK4, cycB-CDKI and the
CycE-CDK2 assays (the expression plasmd was

Ki: Mpasurbitegt by Dr. Veronica Sul livan, Departnent of

Mol ecul ar Virology, Roche Research Centre, Wl wyn

60 ety B oM s, et it el g

cyclindCORK| cofrpiexebe GHT goyalnE &3 BopsE)EGDK2) GSBiayclinBriGS0cycB),

o B R a0 RS A o

providdidsy D irg, Harpér atlthoBagior CHEGel of dMmdidie HqustmpTXr Priokeins

ML5 E. . coi.l 3l N. | [ ) db aY i
e ot EEran EME e b I A L
glutathionp 8ePhirobe resim(Pleinekaibplisegtaway N HaEsipravipusty desatieet

s v . G372 s 38 A G2 ALAED S o o

retinddldsfenis (RY) ppdled. (@miranskie B8s-o88) wahusDasiukisobstetofoe the

eve P EEGREE T Airg LR 80 e AT s
provided by Dr. Veronica Sullivan, Department of Molecular Virology, Roche Research
Centre, Welwyn Garden City, United Kingdom). The Rb protein is a natural substrate for
phosphory!atidn by CDK4, CDK2 and CDK1 (see Herwig and Strauss Eur. J. Biochem.

Vol. 246 (1997) pp.581-601 and the references cited therein).

The ex-preséion 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 atpH 8.0to a Niuchelated 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.
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Purified Rb fusion protein stocks were quantitated
for protein concentration, aliquoted, and stored at
-70 C. 30 74 WD 2006/ 005548 PCT/ EP2005/ 007432 Usi ng
the protein constructs descri bed above, CDK1l, CDK2,
weards@msds HTRF assays were set up. These wer ECHHRW0F/PPT432
96-well format and read in 384-well plate fornat.
The assays were run at 3x their respective Kms for
ATP. 5 In the CDK4 assay, test conpounds were diluted
to 3x their final concentrations in 25 mM Hepes, pH
7.0, 6.25mMM MgCl 2, 1.5 mM DTT, 135 M ATP. The DMBO
deheeiht madteiorconalsusts dgsasived mbpveC KT R K aswgh GDK4 HTRF
mcroliter ; _
assayp s YR, TpERG B 0E6, hbe-iEl Wnobarlroad i Bl plete
formadrliet assayofvertOruh at @ theiokspectiye KnS I@RAEBAt ai ni ng
0.1851sM Rb and 2.25 g/m CDK4 in 25 mM Hepes, pH
7.0, 10 6.25mM MyGi 2, 0.003% Tween-20, 0.3nmg/ m BSA, |
1linGheWDRA Bss®), aet oneiposngs whmdilutedirAxibeiefing] cpperngations

The plate re,Ln 2d, at : ' '
in 25 ERERPRG: PTG P ARERG e ST Lo AR TS OGS
conceRfidiidd was A6 gidatdr/ theh B.767%. TuGnly mitrdliterh wsph edd@biotiBewells of
780) anti body (Cell

o 50yt e, Toarbr o S AR g sbedpolt [ERST ot

soluti%cﬂ%gin%%.idg’ﬂﬂ ?Bé%ncﬁ%ﬂﬁ%%gﬁﬁﬁ@ﬁﬂhmm Habeds,fgfli 'gﬂl |

6. 25 g0, SDOCHeTWEREZAeR STl S uicdel OTF; el without
e i o, & i 5

ook BRnciBiad Ty e TRt e B e che

The Idhiskireation wasiterninatedfoythe ddditorseiflbdivwelimt 4§ubp pafi-aiospho-

orSeoP Hhed, et L0y & LRGeS BHUX0 0b4 Mint EBITA, 0.2
Rb (o7 FeababS Y SR Ale 1 1 & hiepes B £ 24 ik E0ITA, 0.2
mg/nBSAL AEI0B0 WS LAETICO M S3dvel of A Idarwe-tewr/$H124 habeled anti-

wavel engths of 615 nm. 20 and ¥ _ .
rabb AL IR A B G ouni Sap Ugg s B0 EAdhtBier Fe Sciences)
in 25392 Mepes GH 70, 0fF momelBSwers addibdo iolldying Gognearate incubation

first calculated fro et readi ngs . |
2t 37 Ra Fgoh BYoToin SHRCAIE WETE, RgS e A & SRZR black plates. The
plate§ WERE LdaliidMg! SHABD VIeRLEx of WctdfiV 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:

Ki = 1C50/(1 + S/Kmy)
whete S refers to the substrate concentration (ATP) and Km refers to the

Michaelis-Menten constant for the ATP.

The CDK1 and CDK2 assays were similarly run except for smal! differences in

reagent and protein concentrations:
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val ues were cal cul ated according to the follow ng
equation: 25 Ki = 1C50/(1 + SIKm where S refers to
the substrate concentration (ATP) and Kmrefers to
moﬁ,d}ggégpael i s-Menten constant for the ATP. P&'ﬂg},%.,m
CDK2 assays were simlarly run except for smal
dlfferences in 30 reagent and protein
concentrations: 75 WD 2006/ 005548 PCTI EP2005/ 007432
The conpound and enzyne buffers for both assays
cont ai ned 10nM Myd 2. For CDK1 and CDK2, the
fﬁ%ﬁﬁﬁgg&ﬁd LRAERAIMES 1 RETaR 844298 BoMBingd 40riMVRLY
90u | at

a reagent concentration of 0.15ng/ ul
For CRIGH aObIDK; the resprséive reagsht ARP cancayatiensowersntpyM and

90uM V@bﬁ‘! ai‘§ ‘?%geﬁ@%%@ﬁtrﬁ%“cﬁ@ {ighf? Eﬁd @bl@eét%thgéht

were a Juste bet ween - - and
conceemm»ﬂ w@@gé\hwem ysegl. ti%ﬁaﬁe@éc@ncghtaqﬂl% 5o B%f@ré@%r@ﬁaents

were é@ﬁét@& b%{rye@ﬁ 3l ﬁﬁ EdAd shdlso-BraiRre-adi-kd 6@9%1\19 B@‘iﬁﬂo

etrazolirumdye proliferation assaV)

backgﬁcsmvayosﬁlﬂélaaﬁ%‘rfblﬂl bn was eval uated by the
tetrazolium dye assay according to the procedure of
Deni zot and Lang (Denizot, F. and Lang, R J | nmunol

Met hods 1986, .89, 271Example®he cell |ine used was

HCT116, a col orectal carcinoma cell |ine obtained

from 15 the Arrerl can Type Cel | Culture Col | ection
st BaRed Ros Tetrazpliumciye asoliferatipn assayKiMT T Assay")

in' l\/bCoy ' 5A- rredl um suppl errent edvvl th 10% FCS and
Lplq} dfé‘rzﬁl@g%s e%ldaisecw ﬁ:eﬁé@éz%‘ﬂuﬁtdyé %gs%cem@fo%e

I Ng ensit glve ogarl over
procedomczf@anﬁzot and hm(@e\mzo& i@@nﬁélang,tﬁi lremigngl Meitfeods 1986, 89,

271 ZBIYﬁtT‘Fle Pﬂr’ieeﬁse‘ﬁ%% H@‘?"”i'&é{f@%&%%t&gt‘,’a%lﬁbtﬂgtceﬁ‘imé”@btﬁnbﬂ from

'ed 1 ncubat or _ . _The next
the Atreacambmcﬁmb@ulm golirgtion| (AYCE; Raelevdler WD) olhe ¢qligwvere grown

in Mcélgﬁ'ts gﬁﬁ&'ﬁﬁ}%@ﬁﬁ%ﬁ%&%ﬂﬂ“ dRe ?If nal{;luﬁrﬁinemdi um

ourt vol unme of each
dilution was added in :

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 of 1.2% DMSO in medium
was added to a row of "control wells” such that the final concentration of DMSO in each
well was 0.3%. Wells to which no cells were added served as the "blank.” Wells to
which no inhibitor was added served as "no inhibitor control.” The plates were retumed
to the incubator, and at set fime points (determined by their growth curves) plates were

analyzed as described below.

3-(4,5-dimethylthiazole-2-yl}-2,5-diphenyl-2H-tetrazolium bromide (thiazolyl blue;
MTT; Sigma) was added to each well to yield a final concentration of 1 mg/ml. Plates
were returned to the incubator for 2.5-3 hours at 37°C . The MTT-containing medium

was removed and the resulting formazan metabolite was solubilized in 100% ethanol
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duplicate to the plates containing cells. The sane
volunme of 1.2% DVMSO in nmedium was added to a row of
"“control wells" such that the final concentration of .
DMSO in each 25 well was 0.3% Wells to which no _

WONI3T ¢ added served as the "blank." Wl PGT/ERR005/007432
whi ch no inhibitor was added served as "no inhibitor
control." The plates were returned to the incubator,
and at set tinme points (determned by their growth
curves) plates were anal yzed as descri bed bel ow.

3-(4,5-dinethylthiazol e-2 ) -2, 5-di phe 2H-tetr'
with sHaiking for bﬁﬂnwte(&ahrmﬁwpﬁfaﬁg %%P“Rﬁrf\)ee %%‘ij Wz dakértin a
m:croti?éjrﬁ;g?#i tr@ao%f‘gfydéﬂéh dnid Mbl@b&iaﬁbfeinﬂ@d iGRTeANE aleir® Ds@f

were returned to t ?ﬁjﬁnCUb or f.0

intercrBngeablyiat pSvayElenath of BTRMAVIALRRCATITFIGIeRER: LAfFeidahibition

0 | thi R8s bPRABE B tHEB IR0 fomad wells,
""N@i%éuﬁﬁﬁag%?’}%gﬁ%gwe%ang| 76 WO 2006

45
then sEGTACRg dBoat0 Phthe averads absarange s ¢eath t%%?ﬁeﬁ igateSave) by

MEaefRSAY PBOCENE Mt nDBiBelie tifer rltiplidd bya1 00
the ave%g’@c%fﬂigér "gf"%t(g Yeader (Dynat ech and, Moy

(% INIBe{l 85 DivelCeve) 488)- I hpsoaCerigation;ahpic Safiihiipp ofeen
prollfe%m%\{? k] %B éfﬁfe lé%?isrﬁ'étwtﬁb@fr@%(ih@ Mhd=e F&jressienh of a plot of

tion NH) is calcul ated by
the Iegmbhma:fthertgmpﬂﬁf%lﬁﬁdﬁﬁélﬁé’@“éﬁ“ ihtINank wel | from al |l

wells, 5 then subtracting the ratio of the average
absor bance of each test duplicate (SAVE) by the
average of the control géé%%from 1.00. The final
nunber is then nultipl 0O (%INH=(1.00 -
SAVE/ CAve) x 100). The concentration at which 90%

i nhibition of cell i s obtained (the
oo | el | PAlet ahitdiRn

is determ ned romt I near regression of a
plot of the logarithmof the concentration versus

|——P-E”“3“* Bt -0 :Aculpl & SSW
item tlem | nétgEedieREs My/fTabl et - | Colffll ot fornul a |
79 [Co fothiuiaPY) 5 25 100 |250 [500 |750
2 Anhydrous Lactose 103 83 35 19 38 57
3 Croscarmellose Sodium | 6 6 8 16 32 48
4 | Povidone K30 5 5 6 12 24 36
5 | Magnesium Stearate 1 1 1 3 6 9
“Total Weight 120 | 120 [150 |300 |600 |900

Manufacturing Procedure:

Mix ltems 1, 2 and 3 in a suitable mixer for 15 minutes.
Granulate the powder mix from Step 1 with 20% Povidone K30 Solution (ltem 4).
Dry the granulation from Step 2 at 50°C. '
- Pass the granulation from Step 3 through a suitable milling equipment.
Add the ltem 5 to the milled granulation Step 4 and mix for 3 minutes.

S O

Compress the granulation from Step 5 on a suitable press.
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2 Anhydrous Lactose 103 83 35 19 38 57 3
Croscarnell ose Sodium6 6 8 16 32 48 4 Povi done K30
556 12 24 36 5 Magnesium Stearate 1 1 1 3 6 9
woQbalooddds ght 120 120 150 300 600 900 . 15  pCI/EP2005/007432
Manuf acturing Procedure: 1. Mx Itens 1, 2 and 3 in a
suitable mxer for 15 mnutes. 20 2. Ganul ate the
powder mx fromStep 1 with 20% Povi done K30 Sol uti on
(ltem4). 3. Dry the granulation fromStep 2 at 50C
4. Pass the granulation from Step 3 through a
suitable mlling equipnent. 5. Add the Item5 to the
mlled granul ati on Stepx4mprdgn x for 3 mnutes. 6. -
Conpress the granulation fromStep 5 on a suitable

press. 77 WO 2006/ 0Bapése BeirhBiS 007432 Exanpl e 56
5 Capsul e Fornul ati on ItemIngredients ng/ Capsule 1

Compotiny s demul a i 5 25 100 25 psifde ANy dr ous
ltemLact osemg%éhéf% 148 ;- -- 3 Corn St archp$25 35 40 35 70
1 4| Tahpotind dfob@uidd 24 5 Migne2h unp SHI6Qr at e 2502 p 308
Fot-of—H-H-Vetght—2 yorf acttr i To;
2 pj Bobylipls Lactose ! 8
3 | Comn Starch 25 35 40 35 70
4 | Tale 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6
Total Fill Weight 200 | 200 300 300 600

Manufacturing Procedure:

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

3. Fill into a suitable capsule.

Example £7
15

Injection Solution/Emulsion Preparation

ltem Ingredient mg/mL
1 Compound of formula i [1mg
2 PEG 400 10-50 mg
3 _ Lecithin 20-50 mg
4 - Soy Oil 1-5 mg
5 Glycerol | 8-12 mg
6 Water g.s. 1mL
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10 1. Mx Itens 1, 2 and 3 in a suitable m xer for 15
mnutes. 2. Add Itens 4 & 5 and m x for 3 m nutes.
3. Fill into a suitable capsule. Exanple 57 15

wi)%o%%dgsgp Sol ution/ Enul si on Preparation |tgMeprio0s007432

ngredirent nmg/nL 1 Conpound of forrmula | 1 ng 2 PEG

400 10-50 ng 3 Lecithin 20-50 ng 4 Soy Gl 1-5 ng 5

Manuf

A ycerol 8-12 ngy 6 Water g.s. 1 nL 78 WO 2006/ 005548
PCT/ EP20051007432 Manuf acturing Procedure: 1.

Dissolve iteml initem2 2. Add items 3, 4 and 5 to
[ teﬂn 69%1:%;1 jx until dispersed, then honogenize. 5 3.

soruatton fromstep 1 to the m xture fromstep

2 and honogeni ze until the dispersionis

Lo

ansl ucent, .. erile filter through a 0.2 pm
¢'P?‘i¥e'?{gqf'?f?m%t o vials. Exanple 58 10 Injection

2. %@E&rﬁ&é,@y@?%‘n@rﬁ g%?{d?ﬁi%mﬁl GisFePsb GRS RbgaReTL

3.

npound o or mu
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.

Example 58

Injection Solution/Emulsion Preparation

“ltem Ingredient mg/mL
1 Compound of formula | 1 mg
2 Glycofurol - 10-50 myg
3 Lecithin 20-50 mg
4 Soy Oil 1-5mg
5 Glycerol 8-12 mg
6 Water gs.1mL

Manufacturing Procedure;

1.
2.
3.

Dissolve item 1 in item 2.
Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

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 pm filter and fill into vials.

While the invention has been illustrated by reference to specific and preferred

embodiments, those skilled in the art will understand that variations and modifications
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2 dycofurol 10-50 ng 3 Lecithin 20-50 ng 4 Soy Q|

1-5 ng 5 Gycerol 8-12 ng 6 Water g.s. 1 nL 15

Manuf acturi ng Procedure: 1. Dissolve item1 in item

wb.200005dgl itens 3, 4 and 5 to item 6 and m »cwmb2obs/007432

di spersed, then honogeni ze. 20 3. Add the solution

fromstep | to the mxture fromstep 2 and honobgeni ze

until the dispersion is translucent. 4. Sterile

filter through a 0.2 pmfilter and fill into vials.

Wi le the invention has been illustrated by reference
may bé maaamomgrcroamwb ﬁx;m‘rmetmlonmdmmmmémesmvem@ge Thus, the

mventi%rh @l 1!}}%81:]#41 %%I[?? Bgél%l% Mg%‘gé&g%@ gi%(!?ia{lmy Yot A bePiStined by

the appabicERRAA5 40D TeE2quivalerie made t hrough routi ne
experinmentation and practice of the invention. Thus,

the invention is intended not to be limted by the
foregoi ng description, but to be defined by the
appended clains and their equivalents. so Cainms 1.
The conmpound of formula 1, wherein NHL Ci .R20 R
HN
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RI9 f RaN}.. R3 R3 represents hydrogen; (C
-CB)alkyl; -S(O (C-C6)alkyi; -C(O-(CLl-Co)al ky, ;
-C(O (C-C5)alkyf; or -C(ONH(C, -C6)alky}; P4
represents hydrogen; R 6, Rle, R2D and RZ1
i ndependently from each other are selected fromH
c -C5)alkyl; -D-(Cl -C B)ai kyl; and hal ogen. 81 WD
/ 005548 PCTI EP2005/ 007432 2. The conpound of
claim1l which is selected . ,fromthe group consisting
of 5
1. TheedMboRmtst tdmies hapgsinf onyl - pi peri di n-4-yl ani no) - py
ridin-3-yl}-(2-nmethoxy- phenyl)-nethanone; :
[ 2- Ami no- 6- ( 1- net hanesul f onyl - pi peri di n- 4-yl am no) - py
~ridin-3-yg-(2-fluoro- phenyl)-nethanone; 10
4[ 6- Ami no- 5- (2-fl uor o-benzoyl ) - pyri di n-2-yl anmi no] - pi p
eridine-1-carboxyl N&j,a€ld ethyl ester;

| R

R® represents hydrogen;
benzyt;
(C+-Cojalkyl,
S(O)~(Cr-Colalkyt
-C{O{(C-Co)alkyt;
-C{O)~(C+-Cglalkyt; or
~C{OINRH-(C+-Cgalkyl;

R* represents " hydrogen;
R R R? and R? independently from sach other are selected from H;
{C;—Ceglalkyt;

-O-{C -Cglalkyl; and

halogen.

3!
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[ 2- Am no- 6- (1- et hanesu

| fonyi - pi peridin-4-ylamno)-pyridin-3-yl]-(2-fluoro-p
henyl )- 15 net hanone;

1- {4[ 6- Am no-5- (2-fl uor o- benzoyl ) - pyri di n-2-yl am no] -

w0 pogeesieli n- 1- yf } - et hanone; PCT/EP2005/007432

1-{4-[6- Am no-5-(2-fl uoro-benzoyi)-pyridin-2-yl am noj

-pi peridin-1-yl]-propan-I - 20 one;

4-[ 6- Ami no- 5- (2-ffuoro-benzoyl ) - pyridi n-2-yl am no] -p
peri di ne-1-carboxylic acid ethylamde; 25

4[ 6- Ami no- 5- (2-fl uor o- benzoyl ) - pyri di n-2-yl am no] -pi p
eridine-1-carboxylic acid nethylam de;

[ 2- Ami no- 6- ( 1- met hanesul f onyl - pi perj di n-4-yl am no) - py
2 iTHe pergpaun-of 3laimt Inshiph 15,%EeR%0 TeBtha&OHE: “and 30
4i$§§1 } No- 5-(5-fl uarc-2-net hoxy-benzoyi ) -pyridin-2-y
Cmn - pi peridine-1- carboxylic acid ethyl ester. 35
3. The conmpound of claiml that is selected fromthe

[ 600 leF aiﬂéguﬁcfnyl—piperidin-4—yla_minc)_—p ridin-3-yl}~(2-methoxy-
phémyMn B T e- met hanesul f onyl - pi peridi n-4-yl am no) - py
1’n-"3-yi

-(5-fluorc-2- nethoxy-phenyl) - net hanone;
[ 2- Ami no- 6- ( 1- et hanesul f onyi - pi peri di n- 4-yl ani no) - pyr
[2-Atnmsay1~}ne(tﬁanasqﬁwl-ptpezélnn'éﬂi%\aapc)p%ﬁ%n-%ﬁ&'ﬁa Bhe;
pAgnWem2Ba6s0895548 PCTI EP2005/ 007432  {2- Amino-6-[1
- (propane- -1 '

- sul f onyd - Ri Ll D As i ETD R AR b S i 1 e
B
e{ﬂlﬂiﬁfﬁeﬁo- 6-[ 1- (propane-2-sul fonyl ) -pi peridi n-4-ylamn
0] - pyridin-3-yl}-(5-fl uoro-2- o |
,[Elﬂdﬁﬁ&Gi(nha&mﬂesuﬁunyh—aimﬁéifi—tL—ylamino)-pyndzn-3~y!}-(2—ﬂuom—pheny!}-
HéBafengio- 5- (5-f i uor o- 2-r net hoxy- benzoyl ) - pyddi n- 2-yl

- amnoj-p iperidine-I -

1-{4—[B-Amino-5—(2’.—1’1uoro—benzoyl)—pyridin-z-ylamino}-piperidin-‘i -yll-ethanone;

1 -{4—{&Aﬂﬁno—5—(2—ﬂuom-benmyi)-py-ridin—2-ylamino}-piperidin-1 -yl}-propan-1-
ong;

4—[6—Amino-—5—(Z-ﬂuoro»-benzoyI)~pyridin-z-yiamino]-piperidine—1-carboxylic acid
ethylamide; C :

4—[6—Amino-5—(2-ﬂu-oro-benzoy!)—pyridin—z-ylamino}-piperidine—‘[ -carboxyiic acid
methyla_mide; .

{2-Amino-8-(1 -methanesulfonyl-piperidin-4-ytamino)-pyridin-3-yl}{3-methoxy-
phenyl)-methanone; and

4~[6-Amino~5—(5-ﬂuoro—2-meﬂwoxy—benzoyl)-pyridin-2-yiamino}piperidine-‘l--
carboxyiic acid sthyl ester.

3. The compound of claim 1 that is selected from the group consisting of

[2-Aminc-8-(1-meth anesulfonyl-piperidin-4-ylamino)-pyridin-3-yi}-(5-fluorc-2-
methoxy-phenyl}-methanane;

[2-Amino-6-(1-ethanes ulfonyl-piperidin-4-ylamino)}-pyridin-3-ylj-(5-fiuoro-2-
methoxy-phenyl)}-methanone;
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carboxylic acid nethyl ester; 10
4[ 6- Ami no- 5- (5-fl uor o- 2- net hoxy- benzoyl ) - pyri di n- 2-yl
anmi no] - pi peridin-1- carboxylic acid propyl ester;

wogz%(}s@“%;”o 6- (1- benzyl - pi peri di n-4-yi anin

i n-3-ylj-(5-fl uoro-2-met hoxy- 15 PCT/EP2005/007432.
phenyl ) - met hanone;
1- {4 6- Am no- 5- (5-fl uor o- 2- met hoxy- benzoyi ) - pyri di n-2
-yl am noj -pi peridin-I-yl}- ethanone; and 20
1-{4-[ 6- Am no- 5- (5-f | uoro- 2- net hoxy- benzoyl ) - pyri di n-
2-ylam noj -piperidin-1 -yi)- propan-l-one. 4. The
compound of claiml1l that is selected fromthe group
h&bligp@bandd-sulfonyl}-piperidin-4-ylaminc}-pyridin-3-yi-(5-fluoro-2-
{r%et &ﬁﬂéﬁ%p:ﬁ?éﬁ ,f,édéoroy!)Zp r?nat hoxyy benz%;r/) ) - pyrsld}a( -2-y
am noy} - pi peri di ne- 1- car boxylic acid nethyl am' de. 30
4] 6- Ami no- 5- (5-fi_uor 0- 2- met hoxy- benzoyl ) - pyri di n- 2-yl
{arﬁrmap-spmimqpmnﬁ@ Fuliop ) BB RYHINCA-Wamin Mg :db% ~fluoro-2-
r[nathm perylmet@beRA: - pi pe(di n- 4-yl ani no) - pyri di n- 3-yl
-(5-fluoro-2- nethoxy phenyl ) - met hanone; 35

%ﬁgfmlgaéﬁqiﬁ BRiROX Y- b%ﬁ?n’b ?’br@eﬁ'{ﬂ‘g‘,ﬁ“)ﬁ,{gowiﬁ*ﬂdﬂ@w

anesul f onyl - pi perl di n-4-yl am no) - pyri-di n- -(4-flu
SiBAMIR-ifefiyorp-2reethaxyhanzed)-nods mgmpendme-*l-
By 0GE /POTV 88ter;[ 2- Ami n

0- 6- (1- met hanesul f onyl - pi peri di n-4-yl am no) - pyri di n-3
[ZYAIJFHTI()?B-& -BarlA- phﬁgﬁzﬂn-@-yiammo)~pyndm-3—yl} (5-fluero-2-methoxy-

phenyl)-metha none;

1-{4-[B-Amino- 5—(5—ﬂuoro-2~methoxy~banzoyl)-pyndm—2—ykammo} piperidin-1-yl}-
ethanone; and

1-{4-[6-Ammo—o—(s-ﬂuoro-z-methoxy-banzeyl)-pyndtn-2-yiam|no}-ptpencﬁn- yi-
propan-1-one,

4, The c;ompound of claim 1 that is scleéted from the group consisting of

4-[8-Amino-5-(5-f1 uoro-2-methoxy-benzoyl}-pyrnidin-2-ylaminol-piperidine-1-
carboxylic acid methylamids.

A]8-Amino-5-(5-fluoro-2-methoxy-benzoyl)-pyridin-2-ylamino]- plperidme-1 -
carboxyiic acid ethylamide;

{E;Amino-s-ﬁ -methyl-piperidin-4-ylamino)-pyridin-3-yl}-(5-fluoro-2-methoxy-
phenyl}-methanone;

[2-Amino-6-(1- methanesulfonyl-pxpendm—4-yiam1no)—pynmn-3-yi]( methoxy-
phenyl)-methanone;

[2-Amino-6-(1 -rnﬂthanesulfonyi-plpendln—4—ykamsno)-pyndm—3—yi}-(4—ﬂuoro—
phenyl)-methanone;



met hoxy- phenyl ) - net hanone;
4[ 6- Ami no-5- (2, 3-di fl uor o- 6- met hoxy- benzoyl ) - pyri di n-
2-yl ami no] - pi peridine-1 - 5 carboxylic acid ethyl
ester; 1-{4[6-Am no-5-(2,3-difl

WO 80642 848et hoxy- benzoyl ) - pyri di n-2-yl am PCT/EP2005/007432
i no] - pi peridin-1- yi}-ethanone; and 10 1- f
4[ 6=Am no- 5- (S-fl uor o- 2- met hoxy- 4- net hyl - benzoyl ) - pyr
i di n-2-ylam no]- piperidin-1-y!}-ethanone. 5. The
conmpound of cl ai m 1 that is selected fromthe group
consi sting of.
[22Ammcﬁ@-(‘sn(eiham@wif@nﬂsmpwww&-wam)@ww in-34lyR ndlifiegro-6-
ipsthody-phwirhethandrielor o- 2-
nmet hoxy- 4- met hyl - phenyl ) - net hanone;

R b D

1-[4(6- Am no-5- (4-chl oro-5-fl uoro- 2- met hoxy- benzoyl ) -
P-[aAmiR- 5 2 Bdifabro-Himpdhdxgi-hedzoypyriditiPayiamimp]-gideridin-1-
YRethahone; @n@ 1- met hanesul f onyl - pi peri di n-4-yl am no) - py
ridin-3-yl]-(4-chioro-5-

1 s %%%?W Brea) aviepZRy P
{daﬁi%‘%am cTne 30 pi peridine-1-carboxylic ac:lrgn? >
ethyl ester; and-

[2 Ani no- 6- (1 met hanesul f onyl - pi peri di n-4-yl am no) - py

& Dhoomamat of G § bl bIseE %ﬁg@ﬁhgéc’%%g%%ﬁfﬁd of

15 | cI aim | - and a pharmceutl acc
rhmcs Tmetiangsutioni- i féflf*%%!ﬁ Lt re%a'ﬁﬁéfffuew
| wmmwmph’%

4.]6-Amino-5-{5-fluoro-2-methoxy-4-methyl-benzoyh-pyridin-2-yiamino]-
20 piperidine-1-carboxylic acid ethy! esier;

1-{4-f5-Amino-5-(4-chioro-5-fluoro-2-methoxy-benzoyl)-pyridin-2-ylamino]-
piperidin-1-yi}-aethanoneg; .

25
[Z-Amino-B—('}wmethanesuIfonyl-pipéridi-n-4—-ylamina)-pyridin-&yl]~(4—chi‘oro~5-
fiuor&Z-methoxy—phenyl}-methanone;
4—[6-Ammo—5-(5—ﬂuoro-2—meth0xy—4—-c:hioro-benzoy!)-pyndm—2~ylam:no}~

30 plpendme-’l ~carboxylic acid ethyl ester; and
[2-Amino-6-(1-methanesulfonyi-piperidin-4-ylamino)-pyridin-3-yl}-
(2’,S-diﬁuo-ro—phenyl}-methanone.

- 35

6. A pharmaceutical composition comprising a compound of claim 1

and a pharmaceutically acceptable carrier or excipient.

7. The pharmaceutical composition of claim 6 which is suitable for
40  parenteral administration.

- 84



40 parenteral adm nistration. 84 WO 2006/ 005548
PCT/ EP2005/ 007432 8. The pharnaceuti cal conposition
of claim6 or 7 for the treatnment of cancer. 9. The
pharmaceuti cal conposition of claim6 or 7 for the
treatnment of solid tunors. 10. The pharnmaceuti cal
WOeewaps4st i on of claim6 or 7 for the treat mPAT/EBI005/007432
breast, lung, colon or prostate tunors. 11. The use
of a conpound according to claim1l in the manufacture
of Thephamaeaitisal @wmpdsition e akaie Btor Gfforcaa grettmeh? of The
use of a conmpound according to claiml in the
manuf acture of nedicaments for the treatnent of
solid tunors. 13. The use of a conpound according to
laiqgn 1.in . I e . ' t r_ihe
£1 cdihanetoic g SR8 P AT B deateutor s
of solid fulmord conmpound according to claim1 for the use as
t herapeutic agent. 15. A conpound according to claim
1 for the use as anti cancer agent. 16. A conpound
We c oTHe phanmace Liigakcompenitiantef daimdy eremior e tresgment of
breast, {qu,Décﬁ’on 3T7pr?§a%qmg|.§nd according to claim1 for the
réatment o reast, lung, colon or prostate tunors.
85 WD 2006/ 005548 PCTI EP2005/ 007432 18. The process
for theusy St&dnsBunafacBo@P@Re ¢k afin i Mbh@adture of

~according to claiml1, whereby 5 a) a conpound of the
medicamgpig fprathé treatment of cancer.

cancer.

12. The use of a compound according to claim 1 in the manufacture of
medicaments for the treaiment of solid tumors.

13.  The use of a compound according to claim 1 in the manufacture of

medicaments for the treatment of breast, lung, colon or prostate tumors.
14. A compound according fo claim 1 for the use as therapeutic agent.
15. A compound according to claim 1 for the use as anti cancer agent.

16. A compound according to claim 1 for the treatment of
solid tumors.

17. A compound according to claim 1 for the treatment of
breast, lung, colon or prostate tumors.
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G d OO (A is converted into a conpound of the
formula 10 d NH2 O /N .O (B), and b) said
compound of forrmula (B) is further reacted in the
presence of an organoiithium conpound of the for

WO 2006008481 i (C) to give the conpound of forﬁﬁfyﬁﬁg&@z
N~ NF1 O RZ (D), and 86 WD 2006/ 005548
PCT/ EP2005/ 007432 c¢) said conpound of formula (D) is
further reacted in the presence of an an ne of
formula R -NH2 (E)

18. The process for the production of a compound of formula I

according to claim 1, whereby

5 a) a compound of the formula
- Ch N, _CI"
l N
o 0O
OH (a),

is converted into a compound of the formuia

10
Cl Ne NH,
o
N o
/ .
' (B), and
b) said compound of formuia (B) is further reacted in the
presence of an organoiithium compound of the formula
15
RE-Li
(C)
to give the compeund of formula
20
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to give the correspondi ng conpound of fornula I,

which can d) be separated fromthe reaction m xture

and, if desired, be turned into a pharmaceutically
acceptable salt or ester; wherein R is a piperidine

noi ety containing R3 and it of the conpound of
fwonkdodsss and R2 is a phenyl noi ety contai niPQG/ERI085/007432
R 9, R20 and R of the conmpound of formula I. 87

c said compound of formula (D) is further reacted in the

presence of an amine of formula

R'-NH;
&

to give the comesponding compound of formula |, which can

d) be separated from the reaction mixture and, if desired, be tumed
into a pharmaceutically acceptable salt or ester; wherein

R'is a piperidine moiety containing R® and R of the compound of formula I; and

R?is a phenyl moiety containing R™®, R*, R and R* of the compound of
formuia 1.
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