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WD 2005/ 103034 PCT/ EP2005/ 003734 -1 Novel Piperidine
substi tuted di am not hi azol es The present invention

w@e@sileB®s4 novel di am not hi azol es of fornul a (1PCT/ERZ0DN003734

NHZ N RLN" R4 R2 R3B R4 (1) 5 The novel

di am not hi azol es are capable“&f‘selectively i nhi biting
the activity of Cdk4. These conpounds are useful in
the treatnment or control of cancer, in particular,

the treatnment or control of solid tunors. This

invention also provides pharnmaceutical conpositions
cont ai ni ng such conpounds and net hods of to treating

or controlli ngyLANBHerdRSsudikited Widhinbthibhsles
treatment or ST, ung, colon, and
prostate tunors. Uncontrolled cell proliferation is

the h f; r i i .
typi cATPPTRe S e oS R TR i1 of ormla ()
directly or indirectly 15 regulate the cell-division
cycle. The progression of cells through the various

phases of the cell cycle is eg L 8l a series of
mul ti enzyne conpl exes consi s of W atory
protein, a cyclin, and i ’ Thes® ki nases are
cal l ed cyclin-dependent Nki nases ( ®. The Cdks

are expressed throBy e cell e, whil e the

| evel s of the cyclins!yary' dep&di t he stage of
the cell cycle. WD 2005/ 103034 PCT//EPR005/ 003734 -2
The transition from GL phase i ntoRS phde is regul at ed
by the conplex of Cdk4 with c(pcl in D. This conpl ex
phosphoryl at es the tunor suppreéssor. protein

The novel diaminothiazoles are capable of selectively inhibiting the activity
of Cdk4. These compounds are useful in the treatment or control of cancer, in
particular, the treatment or control of solid tumors. This invention also provides
pharmaceutical compositions containing such compounds and methods of
treating or controlling cancer, most particularly, the treatment or control of breast,

lung, colon, and prostate tumors.

Uncontrolled cell proliferation is the hallmark of cancer. Cancerous tumor
cells typically have some form of damage to the genes that directly or indirectly

regulate the cell-division cycle.

The progression of cells throﬁgh the various phases of the cell cycle is
regulated by a series of multienzyme complexes consisting of a regulatory
protein, a cyclin, and a kinase. These kinases are called cyclin-dependent
kinases (Cdks). The Cdks are expressed throughout the cell cycle, while the

levels of the cyclins vary depending on the stage of the cell cycle.



Reti nobl astoma (pRb), releasing the transcription
factor E2F and allowi ng the expression of genes

WO e@aitewes i n S phase (Nevins, J. R Science 19BQI/ERHB;/003734
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424 5 429). Blocking the activity of the Cdk4/cyclin D
conplex arrests the cell cycl e?n G phase. For

exanple, the proteins of the INK4 famly, including
p16l N}féh? ’fram'g%n frenbek Phase intaak ehase isviegyladed bidhe complex of

W witR o Bhlrggg Oﬂg% %Bmfg@gﬁq%%o‘?ﬁ%?sgh@]tu@%E[prresgor protein

Sci en ecen
Mmbﬁﬁﬁﬁ@mas(pah )t rleé&astr‘rgat@drqﬂwmpﬁbn mbtér BPF anyallawing the

FRpRosorcBt Biadre Bl s Blnsst Mool Lo R e 05, 1997256, 424-

uﬂgplalwkm@thwacﬁlvﬁ?@f H@Cdﬁtﬁmﬁélw B dotdiex'=eméts the dbll cycle in
&2 phase In cells that do not_ express

qsé | ForeXamplg; they proteingpbihe ltWehiamibo dncleding pﬁ%’“““i which
bRRGIth& 398 Ne aétﬁnt%‘Wé’@%lkﬂf%&sﬁ B éd“m I@‘i Bﬁpseoé‘rtrggm G1 (Sherr,

have been shown I nvol v |oUs cancers

Lor). Secéatisec! 99, &7dx pEE2-$6ER). of Cdk4 has been obser ved

in cases of hereditary nelanoma (Webster, K R EXxp.
Opin. Invest. Drugs 1998, 7, 865-887); cyclin Dis
overexpressed in many human cancers (Sherr, C. J. 20

SCI endeckad Bxpaimentshdwl fhal the pdfplex sLCakeditdrcyclin D3 also

R8T foreyh G Y progrestish dappohdseishaes.f LHBHIoso1 s complex,

Egﬁ%re ?2 b?’g\é@lﬁ W U@ﬁlr@ént%g‘%ﬁlil%g@g%kﬂ gél}ftggg'ﬁgt‘égt in G, phase in

eelisthal dprmtmxms@t pRRYCrbteli d. < efeadn. SBiolwChem. maaas 274,

f on prognosis. For exanple, loss of pl6 is
22??gl1gtg§§)vm th poor prognosis 25 in non-small-cell

| ung carci norm (NSCLC) and nml i gnant nel anoma
(Tsihlias, J. et al. Annu. Rev. Med. 1999, 50,

ks @@?ﬁﬁ%ﬁé B fokcpP Rt RS heer Shamagibs involved in

valicus canegs! For agamphy'vetd@esdion BE CURU hasdeh bBERved in
G to hase, and the potential therapeutic
ﬁshﬁrﬁé WdaelaéipmﬁgWﬁB&&.tebdf hRefxp+ Qeke Invest Dreigis 1998, 7,

86’5‘-%8‘?2' ?&'hﬁ 5] %tcﬁfeﬁéi rb@sé’@ﬁ?h%n&'?ﬁ‘@éﬁ*@éﬁéérﬁZéherr C.J.

r onot I'ement's o
ﬁﬁ@@esim 8514(:15672}&673) Ipaﬁes bmtata;imwlelaﬂadng many tumors

(EbHEEIESR, B9b. ORI P, RS L 23084673, an pRo functon s
lost through mutation or deletlon in many human cancers (Weinberg, R. A. Cell

1995, 81, 323-330). Defects in this pathway have also been shown to have an

effect on prognosis. For example, loss of p16 is correlated with poor prognosis

in non-small-cell lung carcinoma (NSCLC) and malighant melanoma (Tsihlias, J.
et al. Annu. Rev. Med. 1999, 50, 401-423). ‘

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 G4 to 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 oligonucleotides and overexpression or addition of proteins



WO 2005/ 103034 PCT/ EP2005/ 003734 -3 involved in the
pat hway. See, e.g., Lukas, J. et al. Nature 1995, 79,

wOIBsA8034 Nevins, J. R Science 1992, 258, 42BcHEP2005/003734
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Lim |I. K et al. Mlecular Carcinogenesis 1998, .23,
25-35; Tam S. W et al. Oncogéme 1994, 9, 2663

Driscoll, B. et al. Am J. Physi ol 1997, 27
iowblvednbithe pathsiay. . $ee, @ezd—ukgsmﬁ 19’&@1*”%39&%2@%733 582,
ﬁl%v@\l gcﬁ' Briench: 19%&2;58%%?{’42#1_1&41?(56@1 MENSSBar S

nex ensive terature v dating the
Caeciodgernegiond8a8, 23)195385; Tamt Sr Yetes ali @Gneogeredkdp4, 9, 2663-

B8 Bl B gl et LA 1R PRE G QP Mo pysiol),
| 94 higyor én@@én@aueet élochmersa: hBui% 1900 ¥4 0541—64éhtThere is thus

revi ews (V\ébster in. lnvest. ?r % '
8p eW%onmg@@pratg[%wtdatlgg the use @f cpr Payﬂﬁs lql'Hbltmg targets .-

@hﬁ‘\%l&% %th%%ﬁﬁlm |fé‘%t|v$%Tgra%?u%%égggéggglggg)

(2001). It is thus desirable to identify chemi cal
i nhibitors of Cdk4 ki nase act|V|ty It 15 1is

tiqul | desi r ab|

gg;.pl()&ﬁa@l[ql maﬁﬁx’g&;ﬁeg:g‘eert ggéﬁsyn g%éli%gg% @Hlb‘i’tors and have

f@%&ﬁ@@e ‘sa?jeﬁt ohfickht rdWav@MebBteﬁdIE)dpﬂ a@pini mueemregssvm 7, -
r reati n one or

BovBPH B UAERE Starers LA GeDarts It HiPB RIS Ghoiel. vol. 2,
C - i | Kk .

G437 2683 Rl pogagea. R nehnagholfseas oo

215-230). Several of these conpounds inhibit nultiple
targets. For exanple, Flavopiridol (Aventis) OH O

HO © ﬁ%_lls t%szgeg?f%lﬁg Q(?’fd%%%ﬂ%h@rﬁ%ﬁ?n%%r@%&% Kirfhse activity. It -

is particularly desirable to identify small molecule compounds that may be readily
synthesized and are effective in inhibiting Cdk4 or Cdk4/cyclin complexes, for

treating one or more types of tumors.

There are several examples of small molecule inhibitors of the cyclin-
dependent kinases, including Cdk4 (Rosania, G. R. et al. Exp. Opin. Ther.
Patents 2000, 10, 215-230). Several of these compounds inhibit multiple targets.

For example, Flavopiridol (Aventis)




isin Phase | | clinical trials for |ynphonma and

mul tiple nmyeloma and' also for the. treatnent of
w@odosdotosors. . It is said to inhibit Cdkl, CIrQI/EPIN0S/003734

Cdk4 and block <cells- in both GL and & phases It is

al so a weaker |nh| b| tor of PKC‘énd EGFR,

gSenderovw cz, ' . Natl. Cancer

ﬁﬂt Phagp, Cllgwal @'Péﬁ fmymphemmwrpl% myetems yand also for the

%ﬁ%ﬁ?l&a&?ﬂ ﬁ%r%wlﬂ%?%ﬁ%qag%ﬁ &éa %Qn% Cdka and block -
@@Hpmmhd%t @i enslt G2 ethasesi ftHs lido Llebkel MHiIRR43EKE and EGFR,
SEngdtoled Wl {9 Johe CRETNAR 2000 ba s e "

st at ed to i'nhibit Cdk2 and Cdk4. -\W9833798

5 (\\ar neOOFBe4 T \Mitote) diselaséd thd @Ilbwmg%’;bm ounds related to
' rldogélmdlnes 15 RBR RORR3 N R-W NI X

conpounds ‘are stated to inhibit the cycl in
dependent ki nases Cdkl, Cdk2, and Cdk4. Some of these
conpounds al so i nhibit the rece 2or,R4
R3 I
R5
Z1

Some of these compounds are stated to inhibit Cdk4.

10 WO09943675 and WO9943676 (Hoechst) disclose the following purine
derivatives '
NHR
NZ NN
A
HzN\m\ N

which are stated to inhibit Cdk2 and Cdk4.

WO09833798 (Warner-Lambert) discloses the following pyridopyrimidines
15

R8 R9

A
R1—wW N N X

|
R2

These compounds are stated to inhibit the cyclin dependent kinases
Cdk1 Cdk2 and Cdk4. Some of these compounds also inhibit the receptor

tyrosine kinases PDGFR and EGFR, and the cellular Src protein kinase, c-Src.
20 ' ‘



tyrosi ne ki nases PDGFR and EGFR, and the cellular Src
protein kir ase, c-Src. 20 WO 2005/103034

wWEQDSERPBO5/ 003734 -5 W9909030 (War ner - LambeP@/EP2005/003734
di scl oses naphthyridinones N1 a RS RL\ NO R2 .
that inhibit PDGFR, FGFR c-Sre®,~ and the cyclin
dependent ki nases Cdkl, Cdk2, = 5 and %ﬁg .Xm0039101‘
( Ast r BXe9RQN30(W armesdamberh HeposehNapHEYIGIRNSE- N
N | Rl that inhibit Cdk4 and FAK3. 10 WO0012485
(Zeneca) discloses diamnopyrimdines Q NN Rl
that inhibit Cdk4 and FAK3. W9924416 (Bristol - Mers

Squi bb) di scl oses am not hi iBitors of 15
formula R R4&-NSi (Om|(Rlfc-R2 ) n R3 WD
2005/ 103034 PCT/ EP2005/ R l o)

R2 .

that inhibit PDGFR, FGFR, ¢-Src, and the cyclin dependent kinases Cdk1, Cdk2,
5 and Cdk4.

WO00039101 (AstraZeneca) discloses diaminopyrimidines

Qr—H N | ITI

R1
that inhibit Cdk4 and FAK3.
10 WO0012485 (Zeneca) discloses diaminopyrimidines
L
A A e,

Q— N [il

R1

that inhibit Cdk4 and FAK3.

W09924416 (Bristol-Myers Squibb) discloses aminothiazole inhibitors of

15 formula
R5

N
7\
L.,

R1—C—R2
: n

R4—H

R3



The conpounds inhibit Cdkl, Cdk2 and Cdk4. W9921845

(Agouron) discl oses di am not hi azol e i nhi bitors of
w@ai/j10308k2 and Cdk4,, having the foll ow ng SPCT/EP20E003734

5NH RI-HS Z O R2 where RL and R2 are ring

systens. This patent applicatf@ﬁ states that when the

R2 ring system does not bear an orggg ubstituent, the

cormpolgsomaaungstiriibly Cakd, &RHZ 880etkyi ty as

i nhibitors of Cdk4. WO0075120 (Agouron) discl oses

di am not hi azol e inhibitors of protein kinases f

i ncludi ng VEG--R, FGF-R, - CDK conpl exes, TEK, CHK1, 4

LCK, WEO9FH45 (Rgaungn) diectpees dimnrigothiazade inhibitays Qfzdk1, Cdk2

e G, PP R S S00RE . (Thror e e vae ves

5 of forrula ~0 Rg HRL 20 These conpounds are
asserted to be antitunor agents operating by a kinase
dependent nechani sm WD 2005/ 103034 PCT/ EP2005/ 003734

-7 W01056567 (Novo Nordi sk) ')(Eli 8 bse

di am not hi azol es of fornul a/&l\lz o
RI—=N" s

R2

where R1 and R2 are ring systems. This patent application states that when the
R? ring system does not bear an ortho substituent, the compounds lack potency

10 and selectivity as inhibitors of Cdk4.

W00075120 (Agouron) discloses diaminothiazole inhibitors of protein
kinases including VEGF-R, FGF-R, CDK complexes, TEK, CHK1, LCK, and
FAK, having the following structure

15

WO00026202 (Pharmacia & Upjohn S.p.A., Italy) discloses 2-amino-
thiazole derivatives of formula

R
AN

These compounds are asserted to be antitumor agents operating by a

kinase dependent mechanism.



NHN S B-D ESA 5 as GSK-3 inhibitors. These conpounds
are stated to be useful in treating type 2 diabetes.
wmmmms (Angen) di scloses pyrimdines of foPOIER2003003734

")"N -Rl 10 These conpounds_are asserted to

rmdul ate kinase activity. WO0¥79198 (Agouron)

di scl oses am no- pyrazol es of fornul a R I}IA z

H R3 WIORHR5 Nardisld shisgioeas domimeinieeles i igrodia

Cdks, VEGF, and CHKI, and to be useful in treating

cancer. 20 WD 02/ 12250 A2 (Agourong\l di scl oses

pyrazol e-t hi azol e conpounds of fgla H N NN

R21~1 S RL N H WD 2005/ 1030 / EP2005/ 003734 -8
HN/<S
/ B—D
E/A

5 as GSK-3 inhibitors. These compounds are stated to be useful in treating type 2 -

diabetes.

WO00160816 (Amgen) discloses pyrimidines of formula

10

. These compounds are asserted to modulate kinase activity.

WO0179198 (Agouron) discloses amino-pyrazoles of formula

15
HN—N

\ R
1
Rz/ge\m/

R,

These compounds are asserted to mediate/inhibit Cdks, VEGF, and

CHK1, and to be useful in treating cancer.
20 WO 02/12250 A2 (Agouron) discloses pyrazole-thiazole compounds of

formula
H
\

N
N \I
R2\H/L/S§/km



These conpounds are asserted to be Cdk4/ Cdk2

i nhibitors. WD 2004/014904 (Agouron) discl oses
w@orpoesds of formula 5 RS NH2 i NxIR3 S RAPCTVRR2005/003734

conmpounds are said to be protein kinase inhibitors,

particularly for Cdk2 and Cdk8.- 10 WO 03/ 097048 (F.

Hof f mann- LaRoche AG di scl oses conpounds of

forn-iUla” NNHR2 R3 H-</ 0O RR OR4A Rl R5 15 These

commo . A . >
4 ( caniye BhiopGhds ot pERA HE R Aol 0T,
|? Eguz ?es;rable tofprogide smal |l nol ecul e inhibitors
0 [\ Yy ' '
ot her 2884 A00RRaBERiFH Codr e tPRUF 8PichThs, 1
5 selectively nore inhibitory of Cdk4 than Cdkl or Cdk2,

nost preferably selectively nore inhibitory of Cdk4
than Cdkl and Cdk2. In pr ef eNIH%JI enbodi ment, the

conmpounds of the iR i are east [_fe've tinmes
nore inhibitory .of- tha/’i;s K2, nost
preferably five tig [Pr 8y, S'nhibltor of Cdk4 than
Cdkl and Cdk2. Sel'ectivity is desira

WO 2005/ 103034 PCT/ EP2005/ 003734 -9 potrenti al

ecause of the
conconitant toxicity and other undesirabl e’
conplications that nmay

The compounds are said to be protein kinase inhibitors, particularly for
Cdk2 and Cdk4.

10
WO 03/097048 (F. Hoffmann-LaRoche AG) discloses compounds of

formula:

N e
R3 H’</S \ o)
R2

R1 RS

15

These compounds are said to inhibit cyclin-dependent kinase 4 (Cdk4)

and to be selective against Cdk2 and Cdk1

It is thus desirable to provide small molecule inhibitors of Cdk4 that
20 preferably are selective against other Cdks. That s, the small molecule
preferably is selectively more inhibitory of Cdk4 than Cdk1 or Cdk2, most
preferably selectively more inhibitory of Cdk4 than Cdk1 and Cdk2. Ina
preferred embodiment, the compounds of the invention are at least five times
more inhibitory of Cdk4 than Cdk1 or Cdk2, most preferably five times more-
25  inhibitory of Cdk4 than Cdk1 and Cdk2. Selectivity is desirable because of the



follow frominhibiting multiple targets. Thus, a
conpound that exhibits selectivity against Cdk2 and

w@dli/10®3expect ed to have a better safety prof PCEEPINEF003734
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"a conpound that is not selective between Cdk4, Cdk2
and Cdkl. The present 5 inventiSn provides such

conpounds, conpositions containing such conpounds
poténiiat tathonitani$oxigitsandh ofwipdeasable qorepliceiignsiat may

PR RL SARe ERVEL T8 ot ppiseits slecvty
ghairshotkR and @kt rpapeetaf tot laveeh bettew safpty plofite thamg ‘

t tivity of Cdk4,, '
bEPoUnd ShAkIn o SIECHYT BEVSTL R R CakA BB R IL T present
H}v%ﬁfiﬂﬁ‘ BroVdes 86 ebnpbufas| sbmporiltiss cortafrang sact eompounds,

is Invention provides a conpound of f I ) :
s melhpdS R NGB GnPLNdESn (hS (RRENaTO! cantidhof breast,

s sk PRl RGRELCT "G Uy i e cooRs,  S02Rs, - and

COR 6; 20 or alternatively, RL and R2 can forma ring

having a total,.of 5:7 ring atons, .. said.rl

conpr %@Pr&i’eﬁﬁ?tﬂﬂﬁe%qmr,ov lgsiquel B@Eﬁb%ﬁéﬂgeﬁ? F%%%t?l?f f
BeicReveI MABRIfg thY deaeHP6f CRe.hFhesoabapoundsdrs aseful in the
ri ngnat ons optionally being substituted

: b ORG; I S.
srenboeatoor eantial BE cgnerrpincRadicdler e H?aﬁmefﬁ/tcﬂ\}é%O”HPEgﬁ é,g"d
- r. . A :
G 17 pileular e IRLAER piEllaesh cdiBoun & Kktdla
al kyl, cycloal kyl, G |ower alkyl, hal ogen, NC2,
S-lower al kyl, C173", NR5R6, CONR{R8, CO2R6, OH, and
CN;, WO 2005/ 103034 PCT/ EP2005/Q03 Q%N
X/
S

wherein,

nisOor1;
R and R? are each independently selected from the group consisting of

H, lower alkyl, CO.R®, SO,R®, and COR?;

or alternatively, R' and R? can form a ring having a total of 5-7 ring atoms,
said ring comprising carbon atoms, said carbon atoms optionally being replaced
by one or two heteroatoms, and said ring atoms optionally being substituted by
OR%;

R3is selected from the group consisting of H, lower alkyl, O-lower alkyl,
halogen, OH, CN, NOg, and COOH,;

R* is selected from the group consisting of H, lower alkyl, cycloalkyl, O-

lower alkyl, halogen, NOa, S-lower alkyl, CF3, NR°R®, CONR'R?, CO-R®, OH,
and CN; :



-10 or alternatively, R3 and R4, together with the two
carbon atons and bond between them fromthe benzene

WO 20vg/103030hi ch R3 and R4 are attached, can forPCT/EPI005I0P3734
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having 5-7 ring atons, said 5-7 atomring conprising
carbon atons, said carbon atoh®- opt i onaIIy bei ng

repl aced by t wo ,het

Ct orer iRy yRbanAE s RN Ba sy CashoR el bond
E&é%@, 3 &

in epeng% Trgﬁ'stﬂleect&%h? ?@‘@1 tto I@leﬁﬁ%ggﬁs |a g{a ?Egc%efd Hcan form
b@i‘ngrhaafimg/g -7 my%; latmhky?.ald bef e’tcrmymge;:On@pr;amg gadpognra;ipms said
substitute ko

Shenisa - e feop BELBRRR B nPioptSg g oo

ﬁﬁ’@%‘t(ﬁhe 69)t|@ﬁal g)'belhg\eﬁbsﬁﬂul@d by ICavey alaylkaﬁd @(DQRS] t ut ed
or alternatively, the group NR7R8

canfgrmarlng having a total of 5-7 ring atons,
sai dRY i @i BaRIBBNprising in addition to the nitrogen
to which R7 and R8 are bonded, carbon ring atons,

, Sai dROJHHORS éﬂe%cfﬁﬁ@@ﬁen%ﬂtgfﬁlédced Hnf¢he grdmmlng of H,

by one or two heteroatons

aid ring ato ein
lweratieyl) gycleallgt hetereeyds; aryl, aad aryhaubs bat ngtgﬁwg@k OXY,
a pharmaceutically acceptable salt or
géP@Pf‘tRﬁ Pg\[Jf The present invention also provides
?Ear ﬁRﬁeuﬁd R%bre:eaqﬂomdelpendeﬁmy selepteidsrorg the group consisting of
era ffective, a 0f 6.NDIr e
}ﬁ%‘gr Vio OW%@(j‘fﬁmSHbﬂthteéﬂﬁy ?%nsnﬁii%ﬁ%. ‘cal l'y

accepbﬁalt&rrea%yerthelgr@m pra’%tcan?ppﬂﬁlafmmgahhmng d fotal of 5-7
i nventi on pr0VI es a har naceuti cal HQOSIIIOH
Pi

ripgaidmabsaidiring atpmSeeﬁrepﬁqslnamraﬁdE*Pné fapy Niteag \iHlch R and

. {p_{ge g%ﬁgdgﬁeg{n‘bgﬂbr r&i etns s, @.E\Ri"'cg%rf"rnﬁ%\fb?ﬁsﬁﬁflonally being:

dr col on I CO rsin
wbtaae@byrcrregontwomestamaécms; andeaid mngaa’@@fls bemg optionally

upHLIE By Cr sl £t BINRERT dir COgRTAE ot cent
I nventy ;gibrmadehﬁ&au;péébép@@&e BaK e esmrahamhfat e

conmpounds useful i'n the preparation of conpounds of
formula (1).

The present invention also provides pharmaceutical compositions
comprising a therapeutically effective amount of one or more compounds of
formula () and a pharmaceutically acceptable carrier or excipient. Specifically,
the invention provides a pharmaceutical composition which is suitable for

parenteral administration.

The present invention further provides a method for treating a solid breast
or colon, tumor comprising administering to a subject in need thereof a
therapeutically effective amount of a compound of formula (1), its salt and/or

ester.

The present lnventlon further. prowdes novel intermediate compounds

useful in the preparation of compounds of formula OR



WO 2005/103034 PCT/ EP2005/ 003734 -11 As used herein,
the foll ow ng terrrs shall have the follow ng

wa@ledosnoiosons. "Aryl" means a nonoval ent, nDNORYDEPIOD003734

10

bi cyclic, aromatic carbocyclic hydrocarbon group,
preferably a 6-10 nenbered arofthtic system Preferred

5 aryl groups include, but are not limted to, phenyl
napht Aglusedriterein, fie follopingterrpishatidave the following definitions.
non- aronatlc partially or conpletely saturated cyclic

al i phati c "hydrocarbon group containing 3 to 8 atons,
preferably 3 to 6 atons. Exanples -of cycloal kyl

ar OUDSAnyH'Qhadﬁs aynbwajplyﬂ mcrrmb/olmeort lpicyelicd aromatic carbocychc

| oh :
FSnesan cwtopieo & o) BihberEcHoaflio Rt Piforec
?L/}{;.@‘r PlciudieS Saﬁsré%oﬂqrnfﬁtémﬁ) bhengi huphtilyl, @indttbiyl.
S Ject eing ‘treated, 15 "Hal ogen” means f1uori ne,

chlorine, br om ne or i od| ne. Preferably, the hal ogen
[ s fluorine. "Heteroatom nmeans an atom sel ected from
o .
He : eaegclgﬁlkﬁ %%énrgseéa’ ngﬁ%r?gr%g% H§rt%ﬂ oNcaﬁfi)l&elyQélaturated cyclic
unpmw Ialychfdcanbonagrouﬁmotammgla fo 8 atnm@,l prnﬁarahlg o 6 atoms.

Eaeamist sheaier R atedns InFlull aidropy B RoREP ML AR gyotoheny.

the remaining ring atons being C. Exanples of
preferred heterocycles are piperidine, piperazine, 25

|
'to ﬁf Eﬁok’%}a&?\«e{moﬁgﬁlﬁﬁﬁﬁ B eTE that Ty eekfis B BTNt alleviate
ey i O?Hsf&rlﬁseaéecéoprokﬁfgeﬁwé dudvit/Bof the subject being

concen rati particul ar conpound according to

. teatédvention required to inhibit 50%of a specific

15

20

-25

30 &

measured activity. 1C50 can be 30 neasured;
interalia; as -described--in- the- Exanples. WO
2005/ 103034 PCT/ EP2005/ 003734 -12
“Halogen” means fluorine, chlorine, bromine or iodine. Preferably, the

halogen is fluorine.

“Heteroatom” means an atom selected from N, O and S. Preferred

heteroatoms are N and O.

“Heterocycle” means a saturated or partially unsaturated, nonaromatic
cyclic radical having a total of 3-8 ring atoms in which 1-3 atoms may be
heteroatoms independently selected from N, O, and S, the remaining ring atoms
being C. Examples of preferred heterocycles are piperidine, piperazine,
pyrrolidine, morpholine, indoline, tetrahydropyranyl, thiomorpholine,
pentamethylene sulfide, and pentamethylene sulfone.

" “|Cso” refers to the concentration ‘of a particular compound according to
the invention required to inhibit 50% of a specific measured activity. 1Cso can be

measured; interalia; as described-in the Examples."



"Lower alkyl" denotes a straight-chain or branched
saturated aliphatic hydrocarbon having | to 6 carbon

w@ar@sso3ops eferably 1 to 4 carbon atonms. Typi cECT/EP208$/003734
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al kyl groups include nmethyl, ethyl, propyl, isopropyl,
butyl t-butyl, 2-butyl, pent??: hexyl and the like.
5 Pharnaceutlcall acceptable ester refers

convefliaveeraalky” denelesta sirigbbeRRinm b@ancfr@q@ﬁatgrqtp§’ aliphatic
BB o RAREA, 10 BltBon ML, ERKEHaHIPH & Bdtibn atoms.

ctveness and erties o
(i maeumk&r@i‘lkyﬂ grmpsarncqudanﬂehhs/l e(tih)dap@cﬁJyl fisapropyl( butyl, t-butyl,

the d t boxyl
é&t&. BEBh B el coddnSMler "ol kyl “eoters are the

nmet hyl , et hyl, and n-propyl esters, and the I|ike.
Exanpl es of Iovver al kyl substitut ed esters are the

di et hyl thyl, 2-(4- hol B
! acaenrgagrq@w AT BS——

pr f og)?mtfwlﬂé ( ]?ir é’&(@ox?b’ O@l?)t Wh%h a4t8r Fdigins the

.
acet oxyet hy
bidogirgineffentiversseasd prpatice st tie @Hﬂb@W@d?eOfe@rl@Hb? @pBd is

N T S N ————

am nocar bonyl met hyl esters are the
N, N-di et hyl car banoyl met hyl  and car barmoyl net hyl|
esters. 20 Further inf

and t trxamles pf lé%wraékﬁ@ﬁ %tr%%?e the Mt E}'{Jngfﬁrei(aa'ﬁ%' By esters,

t i5a
%rra C}ﬁ%ggé 'EgémJgQ%Pm%? Iyl @Mgéﬂlt@’éécﬁeét%ég&% e of

aard H. éﬂi sevi er
aildbylamrnmethgl 2e(d- mgrpholrpuae b &l @@thyl@@gg@?én-ﬁoyl}eghyl esters,

350 48O Y S AT bty 95 pesdfimatny £

Restauyethivl, ddelatastprpmethy? dsteds. E25mm%9>f mrbppate esters are the

o lvanicaraRIS TubRd dH oSSBT kBt ebters.
Y dnfplb S 3F aﬁﬁﬁ@éeﬂbbh;ﬂnmtmr e@taralare e 8, Nudesisylearbamoylmethyl

properties he conpounds of fornula | and are
fauldnmibaﬁ‘@yimaﬁhwb%tér&qon toxic organic or 30 |norgan| C
acids or organic or inorganic bases. Sanple

aci.d-addition salts include those derived from

i norgani c acids such as hydrochloric acid, hydrobromnic

aci d, Further information concerning examples of and the use of esters for the

delivery of pharmaceutical compounds is available in Design of Prodrugs,
Bundgaard H. ed. (Elsevier, 1985). See also, H. Ansel et. al., Pharmaceutical
Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 108-109;
Krogsgaard-Larsen, et. al., Textbook of Drug Design and Development (2d Ed.
1996) at pp. 152-191.

“Pharmaceutically acceptable salt” refers to conventional acid-addition
salts or base-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 nifric acid, and”~
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hydroi odi ¢ acid, sulfuric'abid, suifarnic acid,
pKosplioric acid and"nitric acid, and WO 2005/ 103034

WOEQDSEPEO5/ 003734 -13 those derived from or geeii/EP2005/003734

aci ds such as p-toluenesul fonic acid, salicylic acid,

met hanesul foni ¢ acid, oxalic at¥d, succinic acid,

citric acid, malic acid, lactic acid, fumaric acid, . )
thode desived ifiom Segariie abldscsushdas p-telusassulionicaeidesalifylie acid,

der,i ved f.rom i : Si . sodium: . : . .
B AT A Bl ot i
fupidrnatidyandrieniiken Sychpix base-aditidionlsaits drtlude those derived from -
e POt s RS fiafS el AR nyBroide)such as
ﬁ%&gﬁgﬁé‘ﬁbﬁéhe@ﬁkﬁm&ﬂhﬁl RRirakidel MiewHinicaymbdiication of a

cal stability, hygroscopicity,'fl owabil g{r%/
pinaimsadautical cgmpeurd fip ehidd) intea salf iga tegpniayg welldgmown to

é@L ﬁ%@@g?ﬁ&%ﬁ@% @8@?@5} iﬁ%rgﬁ%@ggy%%lgarﬁgﬁdﬁfc‘él stability,
A s&éﬁ&ity,"ﬂalmm.bilﬁﬁz andi scf)t:ltﬁibtyaxf ceptMnds:' Sﬁﬁ; I8.¢s H. Ansel et.

tl G t , )
BLAERC UL 2L e SS5PLARL oS30 SE L SUBREN (i oo
ge.n196>éh8_1t4@61%7§ubj ect to which the particular
onpound is adm nistered. 15 "Ring", when describing a

chem cal ring, unless otherwi se indicated, my be
saturated or unsaturated. "Substituted,” as in "l ower

al kyl «SilidddiBanPYCcdmans, tdith ddhathieltivhilyodocsplable
can occur at one r nore p03|t|ons and, unl ess .
ohftiervexaipientiet@t rkansipttarmasologically iacoeptableagne suhstantially

substitytion site are i n

Speapricda tansinie: B inePaRE BRRRRIA MRS F. o R,
nmeans an anount of at |east one 25 conpound of Fornul a
I, or a pharmaceutically acceptable salt or ester

theregf, that significantly inhibits proliferati
and/ or Risgevehier dg W@F‘@r‘f’t‘Fr}gmlﬁﬂF%@g'a{"}ll%ﬁ'?a?]the{vlvf%r'g&cated' may
't\)%léhaft ided HALRSathF4teq. tumor cell lines. In accordance
Wt ‘flhe present 1 nvention, a conmpound of forrmula (I)
is 30 provided :

“Substituted,” as in “lower alkyl substituted by” means that the substitution
can occur at one or more positions and, unless otherwise indicated, that the
substituents at each substitution site are independently selected from the

specified options.

“Therapeutically effective amount” means an amount of at least one
compound of Formula I, or a pharmaceutically acceptable salt or ester thereof,
that significantly inhibits proliferation and/or prevents differentiation of a human
tumor cell, including human tumor cell lines.

- In accordance with the present invention, a compound of ‘formu‘la () is
provided :
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WO 2005/ 103034 PCT/ EP2005/ 003734 -14 NN NH2 N O Ri1,
NJ: nR4 R2 RBR4 (I) wherein, nisOorl;, 5 R and

wo200ane30each i ndependently sel ected fromthe gPOLIPP2005/003734

consisting of H Ilower alkyl, CO2R5, S02R6, and COR 6;
or alternatively, Rl and R2 cattforma ri ng having a

total of 5-7 ring atons, said ring conprising carbon
atons, said carbon atomns opti‘onalﬂy Rei ng replaced by

one or two heteroatons, and r\lﬁ’g/ Nifss optional |y
bei ng substituted by |lo;.., . s selected from
t he group consisting off”H Nl ower al kyl

® | ower al kyl,
hal ogen, OH, CN, N, d ; R4 j=s(sel ected from
the group consisting bf | ows;-

cycl oal kyl, O-
| ower al kyl, hal ogen,RNC2, S-I ower yl, CF3, NR5R6,
CONR7R8, CO2R6, OH, 15 and CN, om3al ts natively,
R3'and R4, together with the two carbon atons and bond
bet ween them from t-he benzene(Ping to which R3 and R4
are attached, can form a ring having 5-7 ring atonmns,
i%; -7 atomring conprising carbon atons, said
carbon’ atons optionally being replaced by one or two
hds @rarat;ons, and said 20 ring atons optionally being

subst ifjuted by Cl-CA. al kyl an : e -

nal ogbn e arte pachirebknnBitelaRin o) the Prdipdfonsisting of
H,qtml /éfl?(ik{g[ @@h tRépsg'leﬁ,i aned o;folFR‘E; | ower al kyl,

cyc i

| gwe?%ga @é{‘sa,ti\e;elijl,r I%q%%deRz g&r]a/ fo’rmaril1 ?ingrt}lalviﬁc’gu*aj $fctn’clai 8% g_d, r?rYg atoms,

said ring comprising carbon atoms, said carbon atoms optionally being replaced

by one or two heteroatoms, and said ring atoms optionally being substituted by

‘;:O RGL;

R3is selected from the group consisting of H, lower alkyl, O-lower alkyl,
halogen, OH, CN, NO2, and COOH,;
R* is selected from the group consisting of H, lower alkyl, cycloalkyl, O-
lower alkyl, halogen, NO,, S-lower alkyl, CF3, NR®R®, CONR'R®, COzR®, OH,
and CN;

or alternatively, R®and R*, together with the two carbon atoms and bond -
between them from the benzene ring to which R® and R* are attached, can form
a ring having 5-7 ring atoms, said 5-7 atom ring comprising carbon atoms, said
carbon atoms optionally being replaced by one or two heteroatoms, and said
ring atoms optionally being substituted by C4-C4 alkyl and COsR%;

R* is H or halogen;

R®and R®%are eécﬁ independently selected from the group consisting of H,
lower alkyi, cycloalkyl, heterocycle, aryl, and aryl substituted by lower alkoxy,
halogen, or CN; .

R” and R® are each independently selected from the group consisting of.
H, lower alkyl, lower alkyl substituted by ORS, and NR°R?;

- . or alternatively, - the group NR'R? can form a ring having a total of -5-7..
ring étoms, said ring atoms bomprising in addition to the nitrogen to which R’ and



hal ogen, or CN; . , 25 R7. and R8 are each
i ndependently selected fromthe group consisting of.

woRo0500884 al kyl , | ower al kyl substituted by ORBCT/EPZH05/003734
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NRS5R6; or alternatively,.-the ?roup NR7R8 can form a
ring having a total of-5-7.. -fPng atons, said ring
atons conprising in addition to the nitrogen to V\q&cbh
R7 as@ donded 0cmbo0 30gaters; Epigo sy ingatomsopkongly being

R e s
ggb's&ﬁtat‘e@ vy Og-Gitalkyl, BEIRT CONRIRSIANCORbori tuted by

“phar nﬁal 5 r}r@g@cﬁﬁg%y%gg%%ée gélltgr) éggﬁe‘égﬁé@%{'her eof. 5

In Formula (1), nis O or 1, preferably, nis 1. Rl

and R2 are each independently selected fromthe group

consi sting of H, |ower al k%/I ,, Q02R5, " S02R6, and COR6.

Pr ef edrBpymMui(hids BTt ereferddlyeRdeht |y sel ected from

the gj PSS bhaYi | frordnd cohdlsting of
RS Ué?wcﬁy ?h%%é% gﬁ%ﬁ)@ﬂgéﬁ‘%éeléb@_ frordtHe 3 g

Al ternative rma ring hlaV|n&ﬁa
tHhtawenalkgl, GO;R’ BORSt amk CQRY. dPraferapl\s dpand Ragre

b toms,  sali { A | '
R N SR S BRoBIGAEH I 5 4y, ana O
Aiermatily, Riagdd RB ehdyorostles thg tiaeihgy toflbof 5 to 7 ring atoms, said
Preferably, Rl and forma rghggaégaw n

ANGMOMANSING £arhon alemsd SAidrA Saortanal being rgplaced by
glri) Jb%@&é@é@ﬁﬁ@@%ﬂﬂ@’é&mi@bmﬂy Hathg Shbst@d by OR®. .

1s selected fromthe group
®ratarablynR’ @hdHR? foower riag kgving4n@ rog Ae81s- al kyl . R4 s
sel ected fromthe group consisting of H, |ower alkyl,
cycl oal kyl, 0- 20 | ower al kyl, hal ogen, NO2, S-Iower
al kyl" | RGE3eid¥SRonOaNRBEp congikiing OFH, lawer: alkyl, O-lower alkyl,

e oA, bl EEbbit NS oo g
@otngfsﬁﬁﬁg)‘fﬁdﬁ%wgﬁalggl‘?aﬁﬁ’o-ic%@ftélﬁfll.With the two carbon

atons a tween them fromthe benzene ring
to which R3 and R4 are attached, can form

R* is selected from the group consisting of H, lower alkyl, cycloalkyl, O-
lower alkyl, halogen, NO5, S-lower alkyl, CF3, NR°R®, CONR'R?, CO.R®, OH,
and CN. Preferably, R* is selected from the group consisting of H, lower alkyl,

halogen and O-lower alkyl.

Alternatively, R® and R“, together with the two carbon atoms and bond
between them from the benzene ring to which R® and R* are attached, can form
a ring having 5-7 ring atoms, said 5-7 atom ring comprising carbon atoms, said
carbon atoms optionally being replaced by one or two heteroatoms, and said
ring atoms optionally being substituted by C4-C4 alkyl and CO,R® Preferably, R®

and R*form a ring having 5-6 ring atoms.

R* is H or halogen. Preferably, R* is H.
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a ring having 5-7 ring atons, said 5-7 atomring
conprising carbon atons, said carbon atons optionally

wheiongooapl aced by one or two heteroatons, andPGHEP2005/003734

ring atons optionally being substituted by Cl-C4 al kyl
and CC2R6' Preferably, R3 and®R4 forma ring having
5-6 ring atgns. 30 R4'" is H or hal ogen. Preferabl

R4, iR°&hd %az@eaphwmmnnwlﬁg@e@dﬁi@?éhe aregp R é“%éﬁtﬁ”g of H,

IeR\gﬁg %@yfﬁggl&apk%e 91961[9 @%lé' ér&? %‘i’%{)é&?{@’tfﬂ%d%ﬂ%&er alkoxy,

‘HgdgsPar N, Paefdrablgni’® angiR sarbsndemereiﬁrﬂy detgaied from the

al koxy, . an Pref erab R5 and ' R6 are
QrﬁHByﬁ"@ﬁaﬁﬁf‘Q? EEI'%?%%PYH H&PM%'O bf&bup consi sting of.

H, lower alkyl, and cycloalkyl. 5 R7 and R8 are each

i ndependent Iy sel ected fromthe group consisting of

H, wer al I%y | ower al kyl substituted by OR5, and isi f
NR5R6R anéﬂ%raarme}achmd@mﬁ@@ﬂyaﬁe@q g’ ﬁ@ngqow consisting o

Iéflgﬁféﬁ'%&(}&gfg%ﬁa psu&‘t‘ﬁutealtﬁ/ RS %&N@Wa@ré@rdblyt Réand R®

can rin aving a total of 5-7 ring
abqnﬁepemdehtiylsregedeabrﬁmnmbimd biwegalkvl addition to the
nitrogen to which R7 and R8 are bonded, carbon ring
atons, said carbon ring atons optionally being
repl aced by one or two heteroatons, and said ring

at onsAheinagivelp! irengrolp NRIRY danifoea dvylng having a total of 5-7 ring
Cl- C4~al kyl , . . C, OR CONR5R6

0BT rS@'dor'w aiqrie CORPBSIONR SO arine giFpgen to yhich Rand R°
Davh oy #@d'g ﬁﬁ%gtcﬁné | $¥5d @éﬂiﬁh riffex atiPh$6pdnally being replaced

compounds o 'a (1) 1 nclude:

b oAriardwd-Hederoaiqys aald-rrngyatomspt@emg,o,pi@n?hlg s%m,ted by

bﬁ@nﬁkﬂdrmwlgﬁgﬁg} r n%rggerggyath? groug NR’R%.can:form a:
fidg Aaiving- éitdtél-dféﬁ-ﬁyh"lgOétomsn 1 yl - pi peri di n-1-yl) - pheny

| am no] -t hi azol -5-yl }-(3- fluoro-phenyl)-nmethanone
(Exan'pl e 24) 25

RY6Gdd 8 Forlnuih {P) ipeludet n- 1-yl ) - pheny
Iam no -Fﬁaléaﬁgféﬁ y?” benzol 3j(d)l oxol - 5-yl - net hanone
(Exampl e 25)
{2-Amino-5-[4-(4-pyrrolidin-1-yl-piperidin-1—yI)-phenyIamino]-4H-pyrroI-3-yI}-(3-

fluoro-4-methoxy-phenyl)-methanone (Example 23)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone (Example 24)

{4-Amino-2-[4-(4-pyrrolidin-1-yI-'piperidin-_'l-yI)-phenylamino]-thiazol-5-yl}-
benzo[1,3]dioxol-5-yl-methanone (Example 25)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-y1}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 26)
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{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(2, 3-
walrdvgden3benzo[ 1, 4] di oxi n- 6-yl ) - met hanone, * ( BREIPPMN5/003734
26) WD 2005/ 103034 PCT/ EP2005/ 003734 -17 {
{4- Ami no- 2-[4- (4-pyrrolidin-13¥l-piperidin-1-yl)-pheny
| am no] -t hi azol =5-yl } - (3- et hoxy- phenyl) - net hanone
(Exampl e 27) 5
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

4%%“& ) Egé?(ﬁ pyrroh%llr} 14 FpipdHEH-92)0)-BREMiirBILARDBNS-y1)-(3-

Y¥methahonei (Exenpldi 28) -1 ' -yl - phenyl ani no) -t
h| azol 5-yl']-(4-hydroxy- phenyl)-net hanone (Exanpl e
29) 10 [4- Ami no-2=(4-[:1; 4" ] bipiperidinyl--1'
, YI - phe. nyl , am no) =t hi azo[,, 5. -y1] =(3-fl uor o- phenyl) -
nmet hanone ( Exanpl e 30)

ﬁ‘%ﬁﬂh&@ 2[4= 4p3[rﬂoh@|r] Riyp ridmrly*) -bhenylapiesiythimzohb)yl) (4-

I azol - 5- uoro oxy- phenyl ) - net hanone
hw«amp@eey r{lathanpn@- r{q2§ ] bi p| pe
ridinyl-1'"-yl-phenyl am no)-thiazol -5-yl]-benzo[1, 3]dio
xol - 5-yl - net hanone (Exanpl e 32) 20
[4- Ami no-2-(4-[1,4"]bipiperidinyl-1"-yl-phenylam no)-t
hi azol -5-yl]-(2, 3-di hydro-

FeArufd- 24046[1oé(]bnpiaewlﬁyh%'tﬁ@lﬁ@ﬁyla@mghml%z@‘@'yl] (4-hydroxy-

Nno-,2- ridinyl-1'"-yl-phenyl am no) -t
hh%@g} ”@tméorl%?(ﬁé?%}g’@?@ghenyl ) - met hanone (Exanpl e
34) 25 WD 2005/ 103034 PCT/ EP2005/ 003734 -18
{4- Ami no- 2-[ 4- (3- hydroxy-[1, 4" ] bi pi peridinyl-1'"-yl)-ph
enyl am no] -t hi azol -5-yl }-(3- fluoro-phenyl)-nethanone

AR - 6-{ 14 oingEriaNy Pyl pEHIRRR S Y- fiporggeheny)
‘ ﬁf&thaﬁw@](Ekah@@Bo}S yl}-(3 5
| uor o- 4- met hoxy- phenyl ) - net hanone ( Exanpl e 36)
{4 Am no- 2-[ 4- (3- hydroxy-[1, 4'] b! pi pe
ridinyl-1'-yl)-phenyl am no] -t hiazol -5-yl }-
[4-Amino-2-(4-[1,4']bipiperidinyl-1 .yl-phenylamino)-thiazol-5-yi]-(3-fluoro-4-

methoxy-phenyl)-methanone (Example 31)

[4-Amino-2-(4-[1,4']bipiperidinyl-1 -yl-phenylamino)-thiazol-5-yl]-benzo[1,3]dioxol-
5-yl-methanone (Example 32)

[4-Amino-2-(4-[1,4']bipiperidinyl-1 ".yl-phenylamino)-thiazol-5-y{]-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-methanone (Example 33)

[4-Amino-2-(4-[1,4'bipiperidinyl-1 'yl-phenylamino)-thiazol-5-yl]-(3-methoxy-
phenyl)-methanone (Example 34)



benzo[ 1, 3] di oxol - 5-yl - net hanone (Exanple 37) 10
{4- Am no-2-[4- (3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph

weeysaeosd] - t hi azol -5-yl }-(2, 3- PCT/EP2005/003734
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di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - met hanone ( Exanple 38)
{4- Amn02[4(3 hydroxy-[1, 418 rplpe
ridinyl-1'-yl)-phenyl am no] =t hi azol -

{ﬂ-AWHO-ZSHH(ﬁGWdm}%[hﬂl]h‘PWid)th‘éf-MW%YKaE%aﬁbmam'ﬁ-yl} (3-
%%QWW%)-'WEEQ%‘-Wd (SPI 3P bi pi peridinyl -1 -yl)-ph

enyl am no] -t hi azol -5-yl }-(4- hydroxy-phenyl) - met hanone
(Exanpl e 40) ,
{4- Am no- 2-[ 4- (4-di net hyl am no- pi peri di n-1-yl)-phenyl a

%E)g %?’J h?dr\élxil _[1( i]glplpendo - 1Q95nﬁf1le)ny|£% 8 #RE0l-5-yI}-(3-
ﬁ&or@mm%t%ogfcphénﬂ?mthah@m NExaiipss 88) n- 1-yl ) - phenyl a

m no] -t hi az

fl uor o- 4- met hoxy- phenyl ) - met hanone (Exan'pl e 42) WO
2005/ 103034 PCT/ EP2005/ 003734 -19

{4- Ami no- 2-[ 4- (4- di net hyl ami no- pi peri di n-1-yl)-phenyl a

@%mf)hz-géfé-h%%&w heprRd ridyi1yplpterylarmbhengsns-5-yi}-

banzofirdldxph5(yirmbthenerye dmExampie 8é)i di n- 1-yl ) - phenyl a
m no] -t hi azol -5-yl}-(2,3 5

di hydr o- benzo[ 1, 4] di oxi n- 6-yl ) - met hanone (Exanple 44)

{ 4- Ami no- 2- [ 4- (4- di net hyl am no- pi peridin-1-yl)- phenyl a
m no] -t hi azol -5-yl }-(3- net hoxy-phenyl) - net hanon
tﬁmmnba%m-hgdroxy-ﬁ A"bipiperidinyl-1'-yl)- phenylamlno]-thlazol 5-yi}-(2,3-

@w@% ensobh BT SRR, KBRS hahone. -
(Exanpl e 46).

4-{ 4- Ami no- 2- [ 4- (4- di met hyl ami no- pi peri di n- 1-yl ) - pheny
| am no] -t hi azol e-5- carbonyl }-benzonitrile (Exanple

(bt #-{ydram ApiRRTRInY: L kR Pl ggg) V-2 3
?Eﬁ}fgﬁg-ltdgn%éﬁ,4]@16$Jiﬁ-6()4)-n{étﬁér€br@ ¢ExAMmpEsdRNONe
{4- Am no- 2-[ 4- (4-di net hyl am no- pi peri di n-1-yl’)-phenyl a

m no] -t hi azol -5-yl }-(3 20 hydroxy-phenyl) - net hanone
(Exanmpl e 50)

{4-Amino-2-[4-(3-hydroxy-[1,4bipiperidinyl-1'-yl }-phenylamino]-thiazol-5-yl}-(4-
hydroxy-phenyl)-methanone (Example 40)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yI}-(3-
fluoro-phenyl)-methanone (Example 41)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-4-methoxy-phenyl)-methanone (Example 42)
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4-{4- Ami no- 2- [ 4- (3-hydroxy-[1,4" ] bipiperidinyl-1"-yl)-
phenyl am no] -t hi azol e-5- carbonyl }-benzonitrile

w@ Boampdoas 51) WO 2005/ 103034 PCT/ EP2005/ 0037 34PCF/RP2005/003734
{4- Am no- 2-[ 4-(3-hydroxy-[1, 4 Jbl pi peridinyl-I"-yl)-ph
enyl ani no] -t hi azol -5-yl }-(4- ni9ro- phenyl ) - met hanone
(Exanple 52) {4-Am no-2-[4-(4-pyrrolid
{ArAmino-2eipérdidiathylagnino-plpetiginaiiyhephamilamisiol $hiazel-F-yi}-

vitr non 53)

hﬁngé%ﬂ Er'n?li‘ﬁ)%)rrbq ‘f%&%ﬁ@f&#ﬁpl peridin-1-yl)-phe
nyI am no] -t hi azol e-5- carbonyl }-benzonitrile (Exanple
54) 10 4-[ 4- Am no- 2- (4 [1, 4" ] bi pi pe
ridinyl-1'"-yl-phenyl am no)-thi azol e-5- car bonyl ]

MR- it BRI So pRlerigine gy PhomYaming AR Y- (2.3-
' Qiéﬁaﬁa-bénid[h A dioRin69t)RRetdnbnentibizmnsiaet4) Exanpl e 56) ,
[4- Ami no-2-(4-[1,4"]bipiperidinyl-1"-yl-phenylam no)-t

hi azol -5-yl]-(3,5-di fl uoro- phenyl)-nethanone (Exanpl e
57)
- (4 vibRiiRG RESSrinL Lyl)-phahy | amaio) LtarmzoRs-y1}-(3-
| azo g@ ‘f"d‘?ﬂrﬁe"m'%m%%’é (Ian % i?ne*t h%none ( Exanpl g‘}(
F&thoxy-phenyl)-methanone (Example 45)

[ 4- Amino-2-(4-[1,4']bipiperidi nyI -1." -yl -phenyl am no) -

t hi azol -5-yl]-(3, 4-difluoro- phenyl)-nethanone

(Exanpl e 59) WD 2005/ 103034 PCT/ EP2005/ 003734 -21

[ 4- Amino-2-(4-[1, 4" ] bipiperidinyl-1"-yl-phenylam no
M-Andhe 2-4-{4-(Bnethylactinomiperisiedyyl)-phenylamimd-thizza +yé} (4-

&WW%YDZH‘FT{‘?A‘OP&» (FxAmRIgi48H - 1 - y1 - pheny! ani no) - t
hi azol -5-yl]-(4-fluoro-phenyl)- 5 neth'anone (Exanple
61
[4)Am' no-2-(4-[1,4']bipi peri di nyl -1' -yl - phenyl am no) -t

hI-angrInlno [11 S" dlmetr?yrlgmlsno plperldm -1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 47)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)- -phenylamino]-thiazol-5-yl}-(4-
nitro-phenyl)-methanone (Example 48)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
hydroxy-phenyl)-methanone (Example 50)

- 4-{4-Amino-2-[4-(3-hydroxy-[1,4 Jbipiperidinyl-1 *.yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 51) '
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20

phenyl ) - met hanone (Exanple 62) 10
4-[4- Ami no-2-(4-[1, 4" ] bi pi peridinyl-1"-yl-phenyl am no)

WO 2ivsaamBe- 5- car bonyl ] - benzoic acid (Exanpl e BGI/EP2005/003734

3-[4- Ami no-2-(4-[1, 4'] bi pi pe

ridinyl-1'-yl-phenyl ani no) -t hizizol e- 5- car bonyl ] -
benzonitrile (Exanple 64) 15

{B4AAINOA-[2-(B4m{dioxy- 4 Hipiperidinyl-1 *.yl)-phenylamino]-thiazol-5-yl}-(4-

rﬂﬁ -1 9)'"')’%1{?%&}%% %hl%@)ﬂ 5-yl]-(3-hyd roxy-

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(3,5- 20
di f |1 uor o- phenyl ) - met hanone ( Exanpl e 66)

| Wot[ﬁr(%zw f(%'d%r 'E'pegmll‘gﬁa/l)zﬂlge;)lﬂgl ih ﬁﬁﬁ%ﬂpg%ﬂl% nitro-

34 PCT/EP2005/.003734 -22 - :
é Ilr‘?%jdggrfon\gjflépyrroI| i n-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(3,4- difluoro-phenyl)-nethanone
(Exarrpl e 68)
[{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phen

%{@'ﬁ}rﬂﬂoé 4$¥%§/rrél' | }T- l?’pl rldﬁl 1~ P/g phenylamlno]-thlazole-S-

or o-

éalrbényll}l-dbehz{)mmlé (E)«amxbled% 1 yI pi perl di n-1-yl) - pheny
| am no] -t hi azol -5-yl }-(4- fluoro-phenyl)-methanone
(Exanmpl e 70) 10

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl } - (4-

M[Mkrﬁm&-m A4 b4fbieiparidinp:tikyinpneny(@xing)tbiazele-5-carbonyl]-:

4- Am no-2-[ 4- ( yrrolidin-1-yl-piperidin-1-yl)-phe
-h?P%@ﬁ'mﬁ Eﬁ?&m é5g carbonyl }-benzonitrile (Exanple

72) 15 {4-Ami no-2-[4-(3-hyd roxy-[1,4"] bi pipe
ridinyl-1'-yl)-phenyl am no]-thiazol -5-yl}-(3, 5-
di f1 uoro-phenyl) - met hanone (Exanple 73)

Lh{v\ﬁainmg-??o 4'{1h4 ﬁg’@geg&;ﬁij ()2{ é\@ln ‘amlﬁo hIaZ(Y 5-y|] (X lnztrc? phenyl)-
fUtRL Qo QYL piEbBRNone (Exanpl e 74)

[4-Amino-2-(4-[1,4'bipiperidinyl-1 '-yl-phenylamino)-thiazol-5-yl]-(3,5-difluoro-
phenyl)-methanone (Example 57)

[4-Amino-2-(4-[1,4"]bipiperidinyl-1 '-yl-phenylamino)-thiazol-5-yl]-(4-chloro-
phenyl)-methanone (Example 58)

" [4-Amino-2-(4-[1,4]bipiperidinyl-1'-yl- phenylamlno)-thlazol -5-yl]-(3,4-difluoro-
“phenyl)-methanone (Example 59)



{4- Am no-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-I"-yl)-ph
enyl am no] -t hi azol -5-yl }-(3, 4-
waledosaagos+ phenyl ) - net hanone (Exanpl e 75) WO 20PSY/LPR03903734
PCT/ EP2005/ 003734 -23
{ 4- Ami no- 2- [ 4- (3- hydroxy-[ 1, 4* 2btpi peri di nyl -1' -yl ) - ph
enyl am no] -t hi azol - 5- yII}-(3 4-
Hi-A hino-2-([gHd ryIbjpipetidiane He/l{phramsning pihiazol- -5-yl]-(3,4-dichloro-

no 1, 4] bi pi peridinyl -1 I he
éé?@ﬂ}ﬂgﬁg?%ﬁb ¢S%ﬂ§ﬁ§%P 5 1Iugrg phenyr) net%a%oge
(Exanple 77)
{4- Ami no- 2-[ 4- (3-hydroxy-[1, 4" ] bipiperidinyl-1"-yl)-ph
enyl am no] -t hi azol - 5-yl } - (4-

Y %lﬁﬂin@l' E 4? ;?légﬁ?/lbylnfyﬂ %%%ﬁ?ﬁa&rﬁéggﬂ{rll ac] Ylﬂz}—ﬂuP o-phenyl)- -
5 ﬁ{é@ﬁé{h@{e ggkaltnlpleagq) e 5- _ carbonyl }-benzoic_acid
(Exanpl e
3-{4- Am no- 2 [4-(3-hydroxy-[1,4"]bipiperidinyl-I"-yl)-
phenyl am no] -t hi azol e-5- carbonyl }-benzonitrile
(Exanpl e 80) 15
gf‘p\ - -E144 (ot Péﬂamym Tyl p41dng|a@nm@wtrdazmlf;-yua(mchmb ~3-nitro-.
am no) - t hi azo roxy phenyl ) - met hanone
pEgaytiﬁrlnmet ajone (Example 62
{4- Ami no- 2-[ 4- (4-di net hyl am no- p| peridi n-1-yl)-phenyl a
m no] -t hi azol -5-yl }-(3,5 20 difl uoro-phenyl)-nmet hanone
(Exanmpl e 82)
{4- Am no- 2-[ 4- (4-di net hyl am no- pi peri di n-1-y1)-phenyl a
10 HHAART0-274+1 B TpIpipgriinyl- 1'<yhpbeaylpnum)rtjnam!m§rﬁﬂﬁl@0nyll

103034 PCT/ EP2005/ 003734 -24
%&D%\%rﬁﬂﬁﬁ?i"ﬁ%mt hyl ani'no- pi peri di n-1-yl ) - phenyl a

m no] -t hi azol -5-yl }-(3,4- difluoro-phenyl)-nethanone
(Exanmpl e 84)
{4 Amno 2- [4 (4 di met hyl am no- pi peri di n-1-yl ) -phenyl a

i %5@ (1 % hidipSrintyor S-pHERYIBARE a7 TR 6aA By il-
Qghmez tédmigle @ayet hyl am no- pi peri di n-1-yl ) - phenyl a
{rtﬁéﬂo] t hi azol 5Fﬂ 417'(34_ f 1 uor o- phenyl ) - net hanone
(Exanpl e 86)
15
[4-Amino-2-(4-[1,4'bipiperidinyl-1 "-yl-phenylamino)-thiazol-5-yl}-(3-hydroxy-
phenyl)-methanone (Example 65)

{4—Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1—yI)-phenylamino]-thiazo|-5-y|}-(3,5-
20 difluoro-phenyl)-methanone (Example 66)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4~
chloro-phenyl)-methanone (Example 67)



to

{4- Am no- 2-[ 4- (4-di et hyl am no- pi peridi n-1-yl)-phenyl a
WOrRev8f163084 azol - 5-yl } - (4- PCT/EP2005/003734

chl or o- 3- ni tro- phenyl ) -rnet hanone. __ (Exanpl e, $7)

3-{ 4- Ami no- 2-[ 4- (4- di net hyl ani #®-= pi peri di n-1-yl ) - pheny

| am no] -t hi azol e-5- carbonyl }-benzonitrile (Exanp

gRAMIBO-2-[4-(4-pyrrolidin-1 -yl-piperid}m-1 -yI)-phenylamlno]-thlazo|-g-yl}-(3,4-

4- Ami nE- 2-( 4- 4' 1 bi p| i dikayl - 1" -yl - ph l am -t
&'ﬁﬁ?@'gggwq'ﬁéﬁ%??d%I-(E#%%ﬁé ,%je@yrret hangnep( E%ngpengg)
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

| am no] -t hi azol -5-yl }-(3-nitro- 20 phenyl)-met hanone
(Exanmpl e 90) {4- Ami no-2-[4-(3-hydroxy-[1;

'1bi pi peridinyl-l."- - ' -t hi I~ B0 d -
o Bpast Mol SR 09 s o
Hfehldeb. DGREBranond5(Example 69)

{4- Am no- 2-[4- (4-di net hyl am no- pi peri di n-1-yl)-phenyl a

m no] -t hi azol - 5-yl }-(3- nitro-phenyl)-nethanone

(Exanpl e 92)

5-{4- Ami no- 2- [ 4- (4-di net hyl am no- pi peri di n-1-yl) - pheny

'é%@nﬁﬁﬁf)é—ﬁ!—?@ﬁ&ﬁolﬁi|5—10@11;33;%%ih-12ylf)%p¢hr9ﬂylsan’ﬂao]zmlazdxla-S-yl}-(4-
anpl e' 93
fuoro-phemd)-metaaroney (Exampld f)1- yi - pi peri di n- 1-yl ) - phe
nyl am no] -t hi azol e-5- carbonyl } - 2- hydr oxy- benzam de
(Exanple 94) to
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(3- hydroxy-phenyl)-nethanone
10 (Etanipbe2-[B-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4-

Ecga’*ﬁpﬁll@@}?fﬁ%h% AR ey ) et hanone-

{4- Ami no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl
am no] -t hi azol -5-yl }-(2, 3-

collhrioe 2 e cour o EPRG gl e
?@m}t_e%@%&hmﬁ; YEkafple2?2) | uor o- phenyl ) - net hanone

{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridi n-1-yl)-phenyl
15 am no] -thi azol -5-yl }-(3- .

{4-Amino-2-[4-(3-hydroxy-[1 4'Ibipiperidinyl-1 '_yl)-phenylamino]-thiazol-5-yl}-(3,5-
difluoro-phenyl)-methanone (Example 73)

{4-Amino-2-[4-(3-hydroxy-[1,4'bipiperidinyl-1 '-yl)-phenylamino]-thiazol-5-yl}-(4-

20 chloro-phenyl)-methanone (Example 74)

{4-Amino-2-[4-(3-hydroxy-[1,4'bipiperidinyi-1 "-yl)-phenylamino]-thiazol-5-yl}-(3,4-
difluoro-phenyl)-methanone (Example 75) ‘
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f 1 uor o- 4- net hoxy- phenyl ) - met hanone (Exanple 100) WO
2005/ 103034 PCT/ EP2005/ 003734 -26

W@ 20081103084 2- [ 4- (4- nor phol i n- 4-yl - pi peri di n- 1- yPQF/pPeony 003734

am no] -t hi azol -5-yl }- benzo[ 1, 3:1,0” oxol - 5-yl - net hanone
(Exan'pl e 101)
4- Am no- 2- hol i n-4-yl -pi peridin

one-2Hi yd;ow-i{) ¢3biginesidhya) - @Hﬁnylﬁﬁﬂgﬁﬁmﬁﬁ%ﬁ'} -(3,4-
é%ﬁ%ﬁ‘?ﬁo%%) ?tganoneh E[xampﬂeyl pi peri din-1-yl)-phenyl -

am no] -t hi azol -5-yl }-(3- hydroxy-phenyl) - net hanone
(Exanmpl e 103) 10
3-{4- Amno 2-[4- (4-norpholin-4-yl-piperidin-1-yl)-phen

%E\%lnob 3a ﬁ)% AR RPN PR lafninbRRER) B-y1}-(4- -

fldo sy~ indttiahomer pBxdimpledZ3)l - pi peri di n- 1-yl ) - phenyl”
am no] -t hiazol -5-yl}-(3- nitro-phenyl)-nmethanone
(Exanpl e 105) 15
{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl
am no] -t hi azol -5-yl }-(4-
tt\mw 23 413f3-h9dr©&?ill/ M)]brwehmwr»a {/Bphaplyania6)-thiazol-5-yl}- (4- 4
pyrrolidin-1- I-%sgerldln 1-yl)- pheny
pamr@@}nltrﬁrmmyl)snﬂf}an@mez (Fxample
nmet hoxy- 3-ni tr o- phenyl ) - net hanone (Exanpl e 107)
[ 4- Amino-2-(4-[1,4"]bipiperidinyl-Il"-yl-phenylam no)-t
hlazol 5- yI] (4-met hoxy-3 nitro-phenyl)- nethanone
(Exanpl e ' 108) WD 2005/ 103034 PCT/ EP2005/ 003734
{44{4Amrm -2- [pa(squ@«;xy-m #thipiperidinypi p\é)‘PBi?W@Wncﬂ'tBl?éﬁiﬁ -5-

ARSI RA 2 MREMIRYID 0. i per i i n-1-y1) - phonyl a

m noj -t hi azol -5-yl}-tolyl- 5 nethanone (Exanple 110)
[ 4- Amino-2-(4-[1,4']bipiperidinyl-1"-yl-phenyl am no) -t
hi azol - 5 yl]-tolyl -nmet hanone (Exanpl e 111) to

én{zlAg' ing; 5[%0([3(@&{}0 )Jgf Fﬁﬁ;tﬂp%e}(lh AP0 PhenviaMlinc PR e-5-

carbonyl}-benzonitrile (Example 80)

{4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1'-yl )-phenylamino]-thiazol-5-yi}-(3-
hydroxy-phenyl)-methanone (Example 81)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yi}-(3,5-
difluoro-phenyl)-methanone (Example 82)

{4-Amino-2-[4-(4-dimethylamino—piperidin-1-yl)-phenylamino]-thiazol-’5-yl}-(4- .
chloro-phenyl)-methanone (Example 83) '
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. met hanone, conmpound w th. hydrobrom de (Exanple-112)
{4- Am no- 2-[ 4- (4-di et hyl am no- pi peridi n-1-yl)-phenyl a

WOrRev8f163084 azol - 5-yl } - (4- PCT/EP2005/003734

nmet hoxy- 3-ni tr o- phenyl ) - met hanone (Exanple 113) 15

{4- Am no-2-[4-(4-pyrrolidin- 1'%4'pi peri din-1- yI) pheny

| am no] -t hi azol -5-yl}-(3-ethyl- phenyl)-neth

{eAenipv-2- [41(4ydimethylamino-piperidin-1- yl) phenylammo]—thlazol -5-yi}-(3,4-

g e Gt A
( Exarrpl e 115)

{4- Ami no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl
am no]j -t hi azol 5-yl }-(3- ethyl-phenyl)-nmnmethanone

G D SR N e -

HicAERb-pheriyl)-rhéthehbé - q@a@nymanssf)ret hanone (Exanple 117)
{4- Am no- 2Iy[)4 (4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
I am no] -t hi azol -5-yl}-(3-. 5 ethoxy-phenyl)-nethanone
(Exanpl e 118)

{4- Ami no- 2-[ 4- (4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

i Rb-2-[1-@x Gﬂme‘ihyllah'mﬁ&plpendm -1-yl)-phenylamino]-thiazol-5-yl}-(4- -
oprop I- henyl) - net hanone_ (Exanple 119) 10

{Mgrmplnmm WW%@%\@EWBH #®- pi peri di n-1-yl) - phenyl a
m no] -t hi azol -5-yl }-(3- cycl opropyl - phenyl ) - net hanone-
(Exanpl e 120) -

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(3-

{4-danioo@-Fe(hdimethglamino-pinaridinr ey |-ehemypeingl iiags!-5-yi}-(4-

LTS g oo 9 2231 pheny

4-f 1l uor o- phenyl) - net hanone (Exanple 122)
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }-(4 20

AR A e L
Vb&radtitite [ E)’(’ém bR 88)

car bonyl ) - 1-Hi ndol e-2-carboxylic acid ethyl ester
(Exanpl e 124)

[4-Amino-2-(4-[1,4Tbipiperidinyl-1 -yl-phenylamino)-thiazol-5-yl]-(3-nitro-phenyl)-

methanone (Example 89)

{4-Amino—2-[4-(4-pyrro|idin-1-yl-piperidin-1-yI)-phenyIamino]-thiazol-5-yl}-(3-nitro-
phenyl)-methanone (Example 90)

{4-Amino-2-[4-(3-hydroxy-[1,4'Tbipiperidinyl-1'-yl )-phenylamino]-thiazol-5-yl}-(3-
nitro-phenyl)-methanone (Example 91)
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WD 2005/ 103034 PCT/ EP2005/ 003734 -29
{4- Am no- 2-[ 4- (3- et hyl am no- pyrrolidin-1-yl)-phenyl am

wmojostibdodw ol - 5-yl } - (3-fl uoro- phenyl) - met hanoneCT/EP2005/003734

(Exanpl e 132)
{ 4- Ami no- 2- [4 (3 et hyl ami no- py25olld| n- 1-yl ) - phenyl ani
no] -t hi azol - -(3-fluoro-

- ﬁ«mln@a%y%(%dwqthwéfrnaw&f@r@wcamﬁ) phamdgmino]-thiazol-5-yl}-(3-

B e L

nmet hoxy- phenyl ) - net ha none (Exanple 134) 10
{4- Ami no- 2-[ 4- (4- et hyl am no- pi peri di n-1-yl)-phenyl am n
o] -thiazol -5-yl }-(3- nethoxy_phenyl) - et hanone

SR 238 dimetaraincsearigy 1A eherylaminRL iy agler?
ehrbiohyBzhy@roxlyjbdnZafitker @xample 93)

4- met hoxy- phenyl ) - met hanone (Exanple 136) 15

{4- Am no- 2-[ 4- (4- et hyl am no- pi peri di n-1-yl)-phenyl am n
o] -thiazol -5-yl}-(3-fluoro- phenyl)-nmethanone (Exanple
137) Preferred conmpounds of Fornmula (1) include: 20

524 E8infto-2- [Mzt(;fyrmrarrphi (g:hdm -1 §il pstierilamino) thiagbleny-

| am nol 4H pyrral - 3-
cam}:ﬁ-hﬁdwx;bmﬁw? e R4) (Exanpl e 23)

{4- Ami no-2-[ 4- (4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

| am no] -t hi azol -5-yl}-(2,3 25

di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - met hanone ( Exanple 26)

WD 2005/ 103034 PCT/ EP2005/ 003734 - 30
[4-Aminae2-p-(4pyolidinti-grpipetidinrilyh)-phepylagtiaal e atdryit-(3-

BBy phiey)-ndtdrbieo byl ge)met hanone (Exanple 30)

[4- Ami no-2-(4-[1,4"]bipiperidinyl-1"-yl-phenyl am no)-t
hi azol - 5-yl ]-(2, 3-di hydr o-
benzo[l 4] di oxi n-6-yl ) - met hanone (Exanpl e 33)

RN LA TR T e

M)Jroxy—phenyl)-methanone (Example 97)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 98)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-(3-
fluoro-phenyl)-methanone (Example 99)

- {4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)}-phenylamino]-thiazol-5- yI} (3-

fluoro-4-methoxy-phenyl)-methanone (Example 100)
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{4- Am no-2-[4- (3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph

we@poosamoao] -t hi azol . -5-yl}. - (3. PCT/EP2005/003734

10

15

20

f 1 uor o- 4- met hoxy- phenyl ) - met hanone ( Exanpl e 36)

{4- Ami no- 2- [ 4-(4-di net hyl am noz%'rperi di n 1-yl)-phenyl a
m no] -t hi azol -5-yl} 15 benzo[ 1, 3] di oxol - }/I - et halngnﬁ
{LEAmrpo@ 304~ morphohn—4-yl—p|perld|n 1—y| phenylam nol-thiazol-5-y

di n-1-yl henyl a
%EEO It ?'%g;% 520 nﬁtﬂ%@cﬂ%’é@ﬁ%@@y@p en)|yll) rret%a)noge d
anmpl e

{4- Ami no- 2-[ 4- (4- di net hyl ami no- pi peri di n-1-yl)-phenyl a
m no] -t hi azol -5-yl }-(3- hydroxy-phenyl) - net hanone

i@%ﬂ’ﬁh—?- B moRRg v aiReriEnT Yk BRempminelpiazok S yl-(3-
-p h@mfly-ﬂie’cﬁaryéde ((Exampte)flOZ))henyl) met hanone

(Exanpl e 90) 25 WO 2005/103034 PCT/ EP2005/003734 -31

{4- Ami no-2-[4-(3-hydroxy-[1,4"']bipiperidinyl-1"-yl)-ph

enyl am no] -t hi azol -5-yl }-(3- nitro-phenyl)-nethanone

(Exanmpl e 91) [4-Amino-2-(4-[1,4 ]b!pipe rid

'{4l)¢\|m|ilao 2 ¢-m1ﬁm|£tx>ﬁ@ﬁ g);peﬁwiﬁ -4 5 ypherfyBamiiolthipzek§y)}-(3-

met hanone
hydmyrnhemy!)meﬂwmw Q-EF?F%MSy"rQ'?’éI i di n-1-yl)-phenyl am
no] -t hi azol -5-yl }-(3-fl uoro- phenyl)-net hanone
(Exanpl e 132) 10 The conpounds di scl osed herein and
covered by fornula (1) above may exhi bit tautorreri sm
pr structural isonmerism is intended that

th
BnMeﬁmmmZ [4e(ﬁanarrawes4-wpea@ﬂowwmbe@wlagwnekthﬁ%me -5-

FBF y l}gl?wed]ozirog'tﬁoet't('?l mr ed‘ﬁ? l%ggf/ o(r)nra t?u?g?rgsiscogrsuch

structural isonmeric formdepicted in the fornula
above. 15 The conpounds of the present invention can
be prepared by any conventional neans. Suitable

Yo U Bl bR A BRa AR R Gnigeor 503

fftfdtshanyl)-fedthBRois EEXBATDle 105)

{4-Amino-2-[4-(4-morpholin-4-y|-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone (Example 106)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone (Example 107)

[4-Amino-2-(4-[1,4bipiperidinyi-1 *.yl-phenylamino)-thiazol-5-yl]-(4-methoxy-3-
nitro-phenyl)-methanone (Example 108) .



according to one of the bel ow described synthetic
routes. In said synthesis routs, 20 unless explicitly

worlenodose stated, all substituents have the nMBEREPZP05/003734

15

20

gi ven herein before. If not otherw se stated, the

synbol "Ar" neans the phenyl ri2r?g‘ beari ng the groups

R3, R4 and R4' as defined above; and "X' is a suit

Hé:ﬁmwgv Fibd-pyratidient -ylspr@@udm-irylarnmny!amn%ﬂyﬁzqﬂr%ul}-tolyl-

n ribed in the literature cited
fh%ﬂ%% Wﬁgg% PCT/ EP2005/ 003734 -32- A Ring
For mat i on Conpounds of the invention can be prepared

by the al kylation and, 5 cyclization of a nunber of
t hi ourea derivatives, as shown in Schene |, using

g%@wg‘[% é—é@ Q{fﬁgﬂé@gﬂ}g’ﬁ@ R é‘gﬁ age{ 96 ptf@ng}férn‘ﬁﬂo]-thlazol 5-y|}-tolyl-

mhétheaohdi (EXdmpslerid®3 (Binu, R et at. Og. Prep.
Proced. Int. 1998, 30, 93- 96) 1-

[ (aryl t hi ocar banoyl ) am no] - 3, 5- di net hyl pyrazol es
(Jenar danan, G C. et al. Synth. Commun. 1997, 27,
3457-3462); and 'N-(am noi mi nonethyl)-N - io

heMiirioR gau £a3b @g?ma RpherlamMindtthialzol-SylttbBs-hsethano
986, 353%%25)Sj @E@r RN eﬁ@% K}"? R ﬁﬁ?ﬂmz %Br anene

dEXAMPIET1® HH X S5 HA 4 6 Scheme | Anot her

t hi our ea derl vative that can be used for the

preparation of 15 conmpounds of the invention by

al kyl ati on and cyclization is N-cyanot hi ourea

(Gewald, K et al. J. Prakt. Chem 1967, 97-104).
e[ﬂa‘hlmir@ Zﬁﬁ-r(éﬁmnphpbn-4-yl piperidin-1-yl)- phenylamlno]-thlazol 5 yl}-tolyl-

_methanone, compound with hydrobromide (Example.112)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone (Example 113)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-ethyl-
phenyl)-methanone (Example 114)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)}-phenylamino]-thiazol-5-yl}-(3-
ethyl-phenyl)-methanone (Example 115)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)- phenylammo]-thlazol -5-y1}-(3-

- ethyl-phenyl)}-methanone (Example 116)
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Schenme | A bel ow, an N-cyanot hi ourea of formula 4A can
be reacted with a hal onet hyl ketone, such as a

wheosoeeshyl ket one of fornula 5, at a.tenper at BCBEP2005/003734

bet ween around room tenperature and around 65 C, to
yield a conpound of 20 formd286. WD 2005/ 103034
PCT/ EP2005/ 003734 -33- RL NRL R2" tN N

W$4Pﬂ1 Abigipedidinyint -gl-ploepylamim )sthiazok k- yIHS @thyl -phenyl)-
O H5 S Ar 6 Schene 1A

\
"N@#?r'}%'le \(/%ﬁ/nplteh%c)onpounds of the invention are al so

conveniently prepared by reaction of a resin-bound
substituted (am not hi oxormethyl) 5 carbam m dot hi oi c

acid nmethyl ester of fornmula 8 with a brononethyl aryl
{4%\%%0-2 -[4-(4-pyrrolidin- 1-yl-piperidin-1-yI)-phenylamino]—thiazol-5-yl}-(3-,

ethoxy-phenyl)}-methanone (Example 118)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)}-phenylamino]-thiazol-5-yl}-(3-
cyclopropyl-phenyl)-methanone (Example 119)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
cycloprepyl-phenyl)-methanone- (Example.120). -

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino}-thiazol-5-yl}-(3-
fluoro-4-methyl-phenyl)-methanone (Example 121)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-ethyl-
4-fluoro-phenyl)-methanone (Example 122)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4-
hydroxy-3-propyl-phenyl)-methanone (Example 123)

6-(4-Amino-2-{4-[ethyl-(3—pyrrolidin-1-yl-‘propyl)-amino]-phenylamino}-thiazole-5-
carbonyl)-1-H-indole-2-carboxylic acid ethyl ester (Example 124)
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of formula 5 as shown in Schenme Il below CI RL Rl N
NN RR RRNgNNs Ntn):)" 7 UPSNN N11 11 8 2

WE2EsRB03Br1-' AAr R NN S O 5 N A 6 ScheP®T/EP200§003734

2005/103034 PCT/ EP2005/ 003734 _-34 The resi n-bound
t hi ourea derivative of fornula28-can be nade by any
conventi onal procedure known to one skil]e

M—Amig;&ra-ﬂ-@mhhu@migo-m@ﬁolid@x@m@r@eny{are%aﬁ?*y”iégzél-rﬁyl?f(g-ﬂuoro-
. : .y
BROHIPR sl SER P IaRL ", WEh an. *l sothi ocyanate.

of formula 2 in the presence 5 of a base, such as a

tertiary amne (e.g., triethylamne or
dii sopropyl ethylamne) in an inert solvent, such as a

e S

nafeRoayphenyiiaethesione (ExantbleHidd)rea derivative of .~ - -
formul a is then converted to the product of formula
6 by treatnent with a hal onet hyl ketone (for exanple, a
br ononet hyl ket one of

{4-Amino-2-[4-(3-ethylamino-pyrrolidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3~
methoxy-phenyl)-methanone (Example 134)

{4-Amino-2-[4-(4-ethylamino-piperidin-1 -y)-phenylamino]-thiazol-5-y1}-(3-
methoxy=phenyl)-methanone (Example 135)

{4-Amino-2-[4-(4-ethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-fluoro-
4-methoxy-phenyl)-methanone (Example 136) ‘ :

{4-Amino-2-[4-(4-ethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-fluoro-
phenyl)-methanone (Example 137)

Preferred compounds of Formula (1) include:

{2—Amino—5-[4-(4-pyrro|idin-1-yI-piperidin-1-yl)-phenylamino]-4H-pyrroI-3-yI-}-(3-
fluoro-4-methoxy-phenyl)-methanone (Example 23)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 26)
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lo formula 5) in a suitable inert solvent such as a
pol ar aprotic solvent (e.g., N, N dinethylfornmam de)

wa@eooanaesd room tenperature. B. Separating a nPQL/EPBO§003734

stereoi somers into the optical l({ pure sStereoisomers
(when conmpound of fornula I i-o0hi ral) 15 The opti onal
separation of isoneric structures of formula | can be

'carried out according to known nethods such as for

exanpl e resolution or chiral high pressure liquid

%%@%Qg?gP%Fm&mimml-éﬁeﬁ}%ﬁﬁﬁo)kﬂﬁla@bl-ﬁil%]s(ﬂ-ﬂudrorphenyl)-

nowt, and are sunmarized in
thEtrmmonentmamptacdat es, and 20 Resol utions" (Jacques,
J. et al. John Wley and Sons, NY, 1981). Methods for
chiral HPLC are also well known, and are summarized in
"Separation of = Enantioners by Liquid Chronatographic
Met hods" (Pirkle, W H and Finn, J. in [

" As t
YA R [1 ibipieridibyleigbphetylaminoEiazohb k. &-dinydro-
Pr es C.. 1983 . 87-124 25 C. Co ti
mﬁw@‘mf%%%m%{fﬁﬁhf’ﬁgt(%@m@e é%asi c nit p\égrenl ingtg

a pharnmaceutically acceptable acid addition salt The
opti onal -conversi on of a conpound of fornula | that
bears a basic 30 nitrogen into a pharmaceutically

kot i A o 383 Sl i Rl meghons
f)ﬁé‘?ﬁ\}lgme‘tﬁéﬁb@ é%&,%g%smpsom PCT/ EP2005/ 003734 - 35

norgani ¢ acil s for exanple hydrochloric acid,
hydrobrom ¢ acid, sulfuric acid, nitric acid,
phosphoric acid, or with an appropriate organic acid
such as acetic acid, citric acid, tartaric acid,

P ARG B 1 ARG (Engpiino) a0
flearos4-methokppheny )-audtiagene dExantde 86phar maceuti cal |y
acceptabl e al kali netal salt

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
benzo[1,3]dioxol-5-yl-methanone (Example 43)

{4-Amino-2-[4-(4-dimethylamino-piperidin—1-yl)-phenylamino]-thiazol—5-yl}-(3-
methoxy-phenyl)-methanone (Example 45) '

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
hydroxy-phenyl)-methanone (Example 50)

{4-Amino-2¥[4-(4-pyrrolidin-1‘-yl-piperidin—1 -yl)JphenyIamino]-thiazol-5-yl}-(3-nitro-'
phenyl)-methanone (Example 90)



The optional conversion of a conpound of formula I
that bears a to carboxylic acid group into a

w@basiesvaut i cal |y acceptable al kali netal sal tPCEHRP1965/003734
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15

20

effected by conventional neans, For exanple, the
conpound can be treated wth" ah- I norgani ¢ base such

as |ithi um hydroxide, sodi um hydroxi d ot ass

fhraronpdald @hych'@xyq[kélblweedl%ﬁvélm?wg%naaﬂio@\ﬁ?@l-éry'}-(&
ylic acid group into a

Bﬁ&pﬁaéﬁwllcal y ac %%?g {e ster The optiona

conversion of a conpound of fornula |I that bears a

carboxylic acid group into a pharmaceutically
acceptabl e ester can be effected 20 by conventiona

B P et A b SRk P1 ol PP RO PR qh 0 £ Bffv-phenyi-

giethasone (ERempld ¢tT) e to the reacti on condltl ons. |f
the other noieties in the nolecule are stable to
acidic conditions, the ester may be conveniently
prepared by heating in a solution of a mneral acid
(e.qg., sulfuric acid) in an al cohol. Oher nethods of

Mmhb@m-t&eﬂﬁdaﬂmnovwwrdhdﬁﬂ +yilyplsenydaminslitiiazol-5-yH8-fluoro-
nol ecul e I's not stabl 8%a0|d|c condi tions include

ph@avlbﬁ@ethﬁeowr{%aﬁww an al cohol in the presence
of a coupling agent and in the optional presence of
addi ti onal agents that nmay accel erate the reaction.
Many such coupling agents are known to one skilled in
the art of organic chem stry. Two exagl es ar

di cyc|Td51eecqmwmscmlsﬁ¥m@d Qﬁtﬁ"ﬂ BNSHEAYSresh BY &P\mﬁﬁa 4) above may
ggb@ith%kto?ﬁ% %ﬁ'gl hét elqls%rjngg&ergne IPI%SiﬁhéN&%H@chiat the invention.

e coupling
@geompatsbes aaptautomears arctuehirantsbnerisrfoime of (dmseogompounds or

gt A P Biton g TnayITRE S Al pBR AR o pructural

it ENi ftRde h@b@ﬂﬁﬁ@ﬁe@dmﬂﬂa@ﬁbﬁéytl ¢ amount (0-10
nol e%) of N, N-di net hyl am nopyridine, in an inert

sol vent such as a hal ogenat ed hydrocarbon (e.g.,
di chl oronet hane) at a tenperature between about O0OC.

and abaid cAMBILARIBIR!dECentihFicHah B pRESAed YIS

t errper ure
twnphﬂmﬂaimmm n‘éwlﬁalﬂe pydcessod fersyntrgsiang these gemgounds are .

ﬁp@laégtﬁg ent %ﬁ&gllﬁ%%%b&m\ds of FBMIGIA 193N Be prepared
according to one of the beIow described synthetic routes. In said synthesis routs,
unless explicitly otherwise stated, all substituents have the meaning given herein
before. If not otherwise stated, the symbol “Ar” means the phenyl ring bearing the -
groups R3, R4 and R4’ as defined above; and “X" is a suitable leaving group,
which is usually known to the skilled artisan and also described in the literature

cited below.



the acid wth the al cohol, triphenyl phosphi ne and

di et hyl azodi carboxylate, in an inert solvent such as
wW@eoostiises4 (e. g., tetrahydrofuran) or an aromatPCI/EP2005/003734

hydrocarbon (e.g., benzene) a tenperature between

about O0C. and about roomio tefperature, preferably at

about OC. The isothiocyanate internediates of fornula

2, used to nmake conpounds of the invention, can be

nade y i onal nmeans. For exanple, they my
’g et ot e shown in Schene. V below. 15 R1

R1R1R2|NtNR2N’\R2 NtNNNOIN+ vV NH2c n O

12 13 2 S Schenme V The nitro group in a conmpound of

f 12 . .
For miRTE R of 1 fiflehEth oin e FrefErad By g igletion and

5 §%|I|thﬁ(§h Pﬂ a%rhﬂ]@értoftthlaﬂ r@ésrevamebp?ls showh il Scheme |, using
treatnent o e nitro co or
rqqgﬂpagél@atcargéqngwr\m rﬁ\opg[{%’@ ﬁjlogﬁ Jenyaf H%h%t\'@[aybe used are
ﬂﬁ %mlefno%wreé'sfzsuﬂmh BMOKPrep) Pricee, Iritmll998’,)30 93-96); 1-

rogenatl on in the presence of a noble netal

Kanwhymarlsamby&@mlrméﬁ Bdirneinylpyeazaien (Jenardapan, G. C. et al.
SR COSYANRL T80PT 27 LB Bac)TBiNq RE(IFRABIT MRy Anes

sind “any one er of reagents

10 bﬁ@mﬂtﬁl@w’ebSS(Raﬁeelkhamn K. OF. g GSyrttIymNQQSBG 358-855he
useful for the transfornmation of an aniline of formnula
13 i nto-an WD 2005/ 103034 PCT/ EP2005/ 003734 -37

R1 R

N
R2N (@) R2 '
s L, UiNdar o NHy
oo et
1]
‘ J\ . Ao
H Ar

4

Scheme |

Another thiourea derivative that can be used for the preparation of
15 compounds of the invention by alkylation and cyclization is N-cyanothiourea
(Gewald, K. et al. J. Prakt. Chem. 1967, 97-104). For example, pursuant to
Scheme IA below, an N-cyanothiourea of formula 4A can be reacted with a
halomethylketone, such as a bromomethylketone of formula 5, at a temperature
between around room temperature and around 65 °C, to yield a compound of

20 formula 6.



i sot hi ocyanate of forrmula 2. Anong these reagents are
carbon disul fide,

wa hiospisosgene, . 1, 1' -t hi ocar bonyl bi s( 2- pyri donepCT/BP2H05/003734
t hi ocar bonyl diim dazole. The reaction can be carried
out by treating an aniline of-3brnula 13 with
t hi ocarbonyl diim dazole in a suitable |nert sol vent
such 8% a polar aprotic solvent 5 (e. SN

N-q%g? ormam de) at a tenperature en about
-20 ndN about OC., preferably atr Of%ﬁﬁlSC Nitro
conpoun 0 r mul a 12 can be made by alvan

met hods théD:iZL‘ knowhNT&=N he Tiefd of orgahfjﬁﬁmgk
synthesis. For e anple they may be made by et N~
nucl eophilic sub§t|tut|on of a nitrobenzene derivative
that bears a |leaving group at the position para tg the
nitro group i accor dance “wi th Schenme VI belomrz&N

R2 R2" N NO2 NH I \ 14 ~ N02 15 12 15 Schene VI The
nucl eophilic substitution reaction between an am ne of

formula 15 and arqitrobenzene of fornmula 14 (wherein
X is a legving grpu to give the substituted product

=N
C/

of fO%HELh\lz &&n onvenlently ﬁarrled out by
heati ng ~t Hése mate a tenperature
bet weemabdut 50 and agi::ﬁ\ Q)preferably at
about 80G, in the optional reSen e of an inert

sol vent such as acetonltrlle (Schéne VI). Suitable
| eavi ng groups of fornmula X include chloride and
fluoride. Brononethyl ketone internediates 5 used to
make conpounds of the 25 invention are avail abl e
commercially or can be mad8cbeimedAone of a number of
met hods known to those skilled in the art of organic

t hesi f | e: i
S8Rt B BBy PEAR E PR Casb gty
prepared by reaction of a resin-bound substituted (amlnothloxomethyl)

carbamimidothioic acid methyl ester of formula 8 with a bromomethyl aryl ketone

of formula 5 as shown in Scheme Il below.

Scheme Il
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chloride; oxidation of a 2-bronp-1-phenethyl alcohol;
reaction of a diazonethyl W 2005/103034

wWEODsEX005/ 003734 -38 ketone with HBr; reduck@DRPIDS/@3734

di br ononet hyl ketone (see Schene VIII) below, or
reaction of a nethyl ketone wi$h-a broninating agent
(see Schene | X) such as brom ne, copper(l1) brom de,

t et r abhe yesinvmuindrthiourea defivetjveoef farmmula 8 can be made by any

eripral olacshbe ffii 10 oAF BRI IR il BN SyBnesis. For

ERARYle, ReSpnes cohvdriemtly preparadhby ltiee camvtientafd festrebotied
correspondlng dlbronnne fones

(auUronITE SAILEH TR HaviTh BN dsgthiogy R o (eco! 1alehufa ZrfdnEpresence
gf R1HREBNEL AN bs Eetﬁﬂfé?fag‘ﬁné géeg’u'tﬁetﬂQlaWﬁeUﬁ@ﬂs@@opylethylamme)

converted 1nto the 10 desi br onbrnet hyl ket one
froamireat Solsgnt; edcie 8k @rpalat apitistseiMesth é8hilN él-dlrroethylformamlde)

e

beund tifobrezederdlatioe lof farmeylaBed thiem eonvertdd tantherprody¢t of formula
ket ones of fqrnu

e e e A L Rblone o
B4 5) ﬁt‘r’ﬁtsﬂﬁébl% inSHSBNRE 5HGF 8s BRRBlbeastisokent foy., N,N-

exarrp%l e reaction may be conveniently carried out
uyneﬂwﬁorm@mtdee) atrarewyid rdost tereperatyig: nul a 19 with
bromine in a suitable inert solvent such as a 20

hal ogenat ed hydrocarbon (e.g., carbon tetrachl oride)
in the opti onal presence of ot her agents that

faci B.t@ep 0% B A

depends on

'V\het her or not a catal yst is used. In the case where

al um num chloride is used, the reaction is
conveniently carried out at about OC. In the

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, 1981). 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).

C. Converting a compound of formula | that bears a basic nitrogen info a

pharmaceutically acceptable acid addition sait

The optional conversion of a compound of formula | that bears a basic
nltrogen into a pharmaceutlcally acceptable acid addltlon salt can be effected by
conventional means. For example, the compound can be treated Wlth an
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25 cases Wwhere acetic acid is added, or where no
catal yst is used, the reaction is conveniently

w@2005i1e3M3put at a tenperature between about r OPCT/EP2005/003734

tenperature and about 80C., preferably at about room
tenperature. Alternatively, a3&ethyl ketone of
formula 19 nay be converted to a brononet hyl ket gne of

morganltaasldkgumszmwamnthgq:h@g@m romiggcid, sulfuric
LR o BRERE L BERT BpRebtio puo o

adetidcid efitricxadid,tprart aciel, rr(btmmsutﬁanﬂl: acid, ptoloen nic acid,
Br Ar. 3 21 55 Schenme IXIn an alternative

Anthedikeent , t he present invention is directed to

phar maceuti cal conpositions conprising at | east one

conpound of formula |, or a pharmaceutically

accept abl e salt or ester thereo|f O These

ﬁﬁg@:@l %ar%&ceuﬁ@ﬁﬁ%&eé&ﬂl@%l#ﬁrnﬁ'ét‘éf sél@bl ets, coated
s, capsules
sol utions, enulsions or suspensions. They can al so be
adm nistered rectally, for exanple, in the form of
fﬁpp?m torifes or parenterally, for exanple, in 15
e m O t I?Ftﬁ
conpo ?,Ogﬁlgng ngg?%?ég)iﬁtdomenﬁ@w@@u H{ béé‘ls @
éé)mwym'écﬂfgrbop intba ﬂ)hamraﬂeutlcalhea&:ﬂptablerall@tmeﬁl salt can be
t hereof , may Helnu act u manner th

RHov#edi iy EHVeRRNaTga TSy FRLSKATBR: donyamPPURdcan be treated

i |
gU#Uh éSPlgr o?g%arﬁ@?%t&?gggh ﬁg?‘*@?g‘a@@rﬁg.@h Zz’gdlagyh?drbn@e potassium

hydrshxide, zirfige fk@&cesses. These phar maceuti cal
preparations can be formulated wth therapeutically
inert, inorganic or organic carriers. Lactose, corn
starch or
E. Converting a compound of formula | that bears a carboxylic acid group

into a pharmeceuticallv 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
on the stability of the other functional 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 triphenylphosphine
/diethyl azodicarboxylate. In the case where dlcyclohexylcarbodumlde is used as
the coupling agent, the reaction is convenlently carried out by treating the acid



derivatives thereof, talc, steric acid or its salts
can be used as such carriers for tablets, coated

w0 2520334 dr agees and hard gel atin capsul es. SCT/EPR1085/003734
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carriers for 25 soft gelatin Cé)SU| es include
veget abl e oils, waxes and f at-s36 Dependi ng on the
nature of the active substance, no carriers are

it ér@blcphok gidyckhexylcatmdinsde ¢ind tefeptipaahprasence of a

SRR O, o Lo B uhot PG RPUIAThE R er soven

sUBIEAS adidlidderrited altieathore.¢ aUIoshloroa‘rethms) dter temperature
i nj ection are water

hol [,yol
ROUOFS: SodabegbloneT P BEH BrBREAES bAbout mgm
I?IE%OS rép'IH'ﬁwé‘@gsé%fa?&fr%teﬁylpﬁéébﬁ‘ihbﬁjl@tﬁwazifdicérbbxylate is

ories are natural har dened I|S
Gisec aartib seupling agend, ihel ryaectst,on rﬁ@%ﬁﬁ?&'&&w ”%Cbput by treating

@@e%ﬁﬁri?"} %Otﬁg ag%cgmql t%ggiggﬂbﬁb%rﬁggéggn |é‘t%yﬁgféﬂléarbo§ylate in an

ﬁﬁfﬁ‘écﬂverﬂ"gﬂﬂcﬁlésyaT l@tlm Qégs tetrahmhb&rrangoagle arcsmatlc hydrocarbon
col oring agents av Y
(g, booereal 7 lesapatir atareh aopuf Bifg abrpdRgpbit?
?Eﬁﬁ %,ﬂgn@%f EQBW Cahlgse. cont ai n ot her
e Py val

r apeut | al uabl e substances, including
addi tional active ingredients other than those of
formula I. 10 As nentioned above, the conpounds of the
prese i easdPt nidlke compounds
contr%ed&)@&c&gﬁa@l l'lﬁ%{dlig\}(ees f]fs(}orr (‘éérg a‘]gn parti cul arp
oNfe ipgeriEdn, cdindse thaids. byTémes eom@nionabimeand. For example, they .

bt be e by Hekine ROwhds SERRTRAESIY Cont r ol of

solid: tunors, such as-,. for 15 exanple, breast,
col on, lung and prostate tunors. A therapeutical I y
effective amount of a compound in accordance w Lh this

inve%l on means' an anmount gpf conpound that is
ef feqti to prevent, allgvifate or aneliorat®” \@
syRrpt o f di sease or B?ogﬁythe survival of thsaN
subj ec @O treated @ji on of a \©\

t her apeuti d £f fective anount w thin the skill

O==Z

in the art.”Th¥_ therapeutically ef &t i ve amount or i
dosage of a12c:or®ound accordi ng 43 2 S
Scheme V

The nitro group in a compound of formula 12 can be reduced to give an
aniline of formula 13 using a number of methods familiar to one skilled in the art.
These methods include (1) treatment of the nitro compound of formula 12 with
iron/acetic acid, with tin(ll) chloride/hydrochloric acid, or with zinc and ammonium
chloride; and (2) hydrogenation in the presence of a noble metal catalyst such as

palladium-on-carbon.

The isothiocyanates of formula 2 may be made from anilines of formula 13
using any one of a number of reagents known to those skilled in organic
synthesis to be useful for the transformation of an aniline of formula 13 into'an -
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to this invention can vary within wide limts and may
be determned in a manner 25 known in the art. Such

welomagesosd | | be adjusted to the individual reqeiCT/EPIN/603734

in each particul ar case |nclud|ng the specific
conmpound(s) bei ng admi ni stered3’the route of
adm nistration, the condition being treated, as wel]|

iasthiduyapats efforela?; Amaeng deseraagenemaie carhpn fisulfidee

R Ty

THKe rendtiondaaUie Sérritd,AAGYyrEeatingr &t envhbé wf fcvrmulatlau/vlth

D b 00, TRl OB LI ot soen
wr Naf\ﬁglmélfﬁﬁfdm:%%éé 408 A B PB4 —204¢. and

dosage tan be adhinistered as a single dose or
abOLmQ?Cdemefm@@y at@boubr-15garent eral admini strati on,
it may be given as continuous infusion. The follow ng
exanples illustrate preferred nmethods for synthesizing

t he Nltmmﬂpotmdaoﬂfofmulwﬂabamm made by avadatyof methods that
i nventi on.

AIRANWIT B ta%wﬁ’ of pioga s awﬂKaS'%i To5 SARPIG, tREY% MR (nade by

$e midido 4{% MR Of o nMRBdnzElk@deRvatvo2Hdt Bééﬁ;aMé/vmg

201 MAL 1027 C13H1I9N3(2. 10 C7H18ClI N2 C6HAF

giowptatyine piopiion diata 40 fhe Ritfon@odP Yy deeeisehee yéth h Scheme VI

t%%)gjlch 2.0 g, 9.95 mol) and 4-fluoro-nitrobenzene
rich, 2.5 g, 17.7 mmol) were added to nethanol

(30 nL). The m xture was heated to 90C and stirred for

3.5 hours. The m xture 15 was treated with 1 N HCl to

pH = 1 and then extracted with diethyl ether (2 x 10

cont) They aqueous. 1 ayg§ was .treat ed wi'th.gaturated
"sod?( %t bonate to jH 10 and t hen; wi th
met hyl chl ori dgot mL). The organi d | ayer
SRV g o
14 NO,
Scheme VI

The nucleophilic substitution reaction between an amine of formula 15
and a nitrobenzene of formula 14 (wherein X is a leaving group) to give the
substituted product of formula 12 can be conveniently carried out by heating
these materials together at a temperature between about 50 and about 100°C.,
preferably at about 80°C., in the optional presence of an inert solvent such as
acetonitrile (Scheme VI). Suitable leaving groups of formula X include chloride
and fluoride. | |

Bromomethylketone intermediates 5 used to make compounds of the
invention are available commercially or can be made using one of a number of
methods known to those skilled in the art of organic synthesis, for example: |
Friedel-Crafts reactions of an arene with b_rgmqacetyl.bromid"e.qr b.rom_oace.tyl
chlbride; oxi'dé;cion o—f a 2-b-|;—()mo-1;pherieth)/'I alcohol; reaction of a diazomethyl



was dried with sodiumsulfate and the sol vent was
renoved to give the desired product. 1.25 g, 50% M5
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Exanpl e 2

D net hyl -[ 1- (4-ni tro-phenyl) - pﬁ%erl d| n- 4 yI] am ne -(

N\ a NO2 Pd/C 10% NH ~/ ~

ketere il 1B mduskgo of @;ﬁqlp@gp@ne@\yl ketone (see Scheme VIII) below;

&x@é&%h c{]fja r%%&ﬂ})l ﬁ(éfbgr%r\glwla)brpsrﬁr\%glsn@ ﬂétXééé%%@%e IX) such as

tedrhianeg cop pelr(10) hrbdsige Aetrabutylargis@nitg) trilronzdeeor abe

was . hydr ogenat ed under 30 psi for 2 hours
Qﬂﬁomqbﬁg?gﬁ'ct%‘%ugh a ,pad of ceilite-togiV(r)'a

cl ear solution. Renoval of sol vent gave a

browni sblid . 10 1.18
3 According to the method of DIWU et al (Teljt?ahedron Lett. ?8&,639, 4987- -

iR B o G etonng

titBobhietBykidiangs Gi7iaéiNuE 2Mbdeadoeat with boaaias kesesat sulfuric -

Di et 4- ni - ph ) pi i din-4- - am .
RE L o D BB A 35 il b Bz o tne
desired Brémenfithyl ketbriee! aﬂfo@ﬁmat& /W@chhﬂi@)h'with diethylphosphite.
diimdazole (Aldrich, 1.18 g, 90% 6 nmol) was added

and the solution was stirred at roomtenperature for

80 minutes. The mxture was poured into water 20 and
extracied w thggigkdyl ether. dhe extract was dried 0

with sd@di um sul and
H. &I Br (Et0).P(O)H Br
H,C Ar Ar Ar
Br-
19 20 5
Scheme VIl

Bromomethyl ketones of formula 5 can also be prepared directly from
methyl ketones of formula 19 using a variety of reagents well known to those of
ordinary skill in the art of organic synthesis, such as those mentioned above. For
example, the reaction may be conveniently carried out by treating the methyl
ketone of formula 19 with bromine in a suitable inert solvent such as a
halogenated hydrocarbon (e.g., carbon tetrachloride) in the optional presence of
other agents that facilitate the reaction, such as a Bronsted or Lewis acid catalyst
(e.g., aluminum chloride or acetic acid). The optimal reaction temperature
depends on whether or not a catalyst is used. In the case where aluminum
chloride is used, the reaction is conveniently carried out at about 0°C. In the
cases where acetic acid is added, or where no catalyst is used, the reaction is
conveniently carried out at a temperature between about room temperature and
about 80°C., preferably at about room temperature. Alternatively, a methyl
ketone of formula 19 may be converted to a bromomethylketone of formula 5 by
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concentrated to give a pale yellow solid. 1.12 g, 85%
MS (m+H) +: 262. ' WO 2005/ 103034 PCT/ EP2005/ 003734

WO 2®5/03mBpl e 4 4-Pi peridi n-4-yl -norphol i ne OPOI/EP2005/003734

Ti(OPr)4 ~+ 2. NaCNBH3 ONNCNH N N 3. 50 % TFA
2CF3000H MW 87.12 00 CAHONO M 170.26 + 228 MW
199. 25 C9H18N2O. 2C2HF302 C10H17NO3 5 To a stirred
’seamerﬁwwth‘ capperdH pbrrsningiine-stitehlepeiprrtva gplyent such as ethyl
i 15 mol in THE (25 >
tgt%ﬁ‘%#ﬁfﬁeﬁggt hé @rfiﬂgl’i&tﬁ?egbéergeg 18 mmol )) and, Ti . (

O' Pr)4 (Aldrich,. 5. 58 nL) were addeci successively and

the: m xture was, stirred at roomtenperature for 1
hour. Then, 15 nL of et ha added and, fol | owed
by sodi um cyanoborﬁgydrr deo,( » 05 The
resulting to mxt emyg;rrgerature
-over ni ght and Hafe ré¥ction was quenched Wi

addi tion of water 4 m.). The m xture wasy stirred for
30 minutes and tHe white solid was frltered out and
the filtrate was evaporated. The residue was
partitioned between ether ggHem@tl®r and the organic

| ayer was separated and dried wth sodium sul fate.
Renoval of solvent gave a white solid which was 15
treated with 40 nL of 50% TFA in nethyl ene chlori de.
The sqution was stirred at roomtenperature for 1

hour tagl‘é{r?étlvié \Aﬁ]ern? ERY ‘-?ﬁesé'ﬂtfin\ieﬁﬁidilﬁg dh%‘éted to
| yop h rze Ive a te solid g, 98%
bhah‘hacetﬂtbhl cmpaemana oemlsmtem(meommund @ﬁformula l, or

a parlwrgrmaceuticaily acceptable salt or ester thereof.

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

the form of injection solutions.

The pharmaceutical compositions of the present invention comprising
compounds of formula |, and/or the salts 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 pharmaceutical preparations can be formulated
with therapeutically inert, inorganic or organic carriers. 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 carriers are generally required i 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, glycerin, vegetable oils,
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30

4-[1-(4-N tro-phenyl)-piperidin-4-yl]-norpholine EN
NO2 2. TFA'\ Na2CB ~\ NNO+ | 2 N MeCOH, Heat F MW

wa72®5263034 228 MV 141. 1027 MWV 291. 35 COHL8N20 RCT/EP2005/003734

2C2HF302 C6HAFNCO2 C15H21IN3C3 5 The . conpa-u.n.d.was
p,r_epared " 4-piperidin 4,,- Ad}photl ne (Exanple: 4)

and 4-fluoro-nitrobenzene (Al drich) follow ng the

phiespddiipie s st rfacirdap Seitable %ﬂ@fﬁ'er)T«SUPQQQ'?Of!ﬁ? are natural or -

Qagnﬁﬁﬁr"gﬁd"?%"'% f? Eiﬂdp%‘?‘?‘bﬁ'%”"i c)Il)sdphenyl anine ON
NO2 Pd/ C 10% - JNH2 MeOH MW 291. 35 MWV 261. 37 C,51-121
N303 C15H23N30 15 The conpound was prepared from

( Exanpiie PhpTmabREIkrais o osiR b e Becagents,
@uBﬂgﬁb?gen@%tamﬁ&%éﬂa@ﬁMll@é&%oéﬁ'{ﬂ&@ﬁ@agerﬁ
meete@mg agents oeglaring egphisn flayoring.agerisnsalts for vapinmthe

é%’]e]%% Pm%,_ %@ml\é@ﬂ% dr Qh%kldéﬁtg. My ddald¥\conitain

other therapeutically valuable substances, including additional active ingredients

other than those of formula 1.

As mentioned above, the compounds of the present invention are useful
in the treatment or control of cell proliferative disorders, in particular oncological
disorders. These compounds and formulations containing the compounds are

particularly ‘useful in the treatment or-control of solid: tumors, such as, for -

example, breast, colon, lung and prostate tumors.

A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that is effective to prevent, alleviate or
ameliorate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skill in
the art.

The therapeutically effective amount or dosage of a compound according
to this invention can vary within wide limits 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 administered, the
route of ad.ministration the condition b'eing treated, as well as the patient being
treated. In general in the case of oral or parenteral administration to adult
humans welghlng approx1mately 70 Kg, a dally dosage of about 10 mg to about"
10,000 mg,. preferably from about 200 mg to about 1,000 mg, should be
appropriate, although the upper limit may be exceeded when indicated. The



C15H23N30 C7H6NAS C16H21N3OS 5 The conpound was

prepared from 4-(4-norpholin-4-yl-piperidin-1-yl)
web@sgbamsd ne (Exanpl e 6) foll owing the proceduP€r/EBEdS/003734

|n Exanple 3. M5 (mtH) +: 304. Exanpl e; 8. 10

-(4-Nitro-phenyl)-[1, 4 ]bipi‘b irdinyl  NO2 NI

NaZCCB + CNNNO2 MeOH, Heat N F MWV 168.28 MWV, 141. 1027

dalyxdesage canibepdmipisicsed BR@Sitgl6HBesag %Vgeg Sep8eufy for

VR a BB, TP AF Db thftrad oRlRRUS BT,

foIIovvl ng the procedure used in Exanple 1. M5 (mtH) +:

290. WD 2005/103034 PCT/ EP2005/ 003734 -46 Exanple 9

£ R Pt SO B ey B o

5 &irﬁbﬁﬁrh@s ahd Térenudatigrauoftthease perdpaverdion: om

- 1'-(4-nitro-phenyl’)-[1, 4" ]bipiperidinyl ( Exanple 8)
foIIovm ng the procedure used in Exanple 2. M5 (mtH) +:
260. Exanple 10 10

_ Example 1
- (4-1 sot hi ocyanat o- phenyT) -] f 4] bi pi peri di nyl
CN-CN-aNH2 N M : ~

_ :~N- 30 CIN-CNHS .
Dimethyl-[1-(4-nitro-phenyl)-piperidin-4-yl]-amine

~a
N NO,
Et;N \
o OO
~N
H

~ MeOH, Heat -
F "MW 249.3153
MW 201 MW141.1027 C13H1eN30,
10 C,H,zCIN, CeH,FNO,

Dimethyl-piperidin-4-yl-amine dihydrochloride (Aldrich, 2.0 g, 9.95 mmol)
and 4-fluoro-nitrobenzene (Aldrich, 2.5 g, 17.7 mmol) were added to methanol
(30 mL). The mixture was heated to 90°C and stirred for 3.5 hours. The mixture

15 was treated with 1 N HCI to pH = 1 and then extracted with diethyl ether (2 x

10 mL). The aqueous layer was treated with saturated sodium carbonate to pH
= 10 and then extracted with methylene chloride (2 x 20 mL). The organic layer
was dried with sodium sulfate and the solvent was removed to give the desired
product. 1.25 g, 50%. MS (m+H)": 250.



NrJ MW 259. 3978 MWV 178. 2167 MW 301. 4570 C16H25N3
C7TH6NAS C17H233S The conpound was prepared from

wa@lewetéBpB4 [ 1- (4- ni tro- phenyl) - pi peri di n-4- yl ]| PEIEPI®05/003734
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(Exanple 9) follow ng the procedure used in Exanple 3.
MS (m+H)+: 15 302. WD 2005/ 104934 PCT/ EP2005/ 003734
-47 Exanple 11

1- (4- Ni tro- phenyl ) - 4- pyr r oEX@Mpl@ 2| - pi peri dine N2 N
Na2CC8 CN_I N<CNO2 6+ MeOH, Heat N F MW 275.35 MV
154. 26 MAL44. BH -?ﬁl%- I&aﬂﬂl é%ﬂ&ﬁ!}_
conpound m@'@%@%?ﬁ& romp ?-H?P amINg
4-pyrrolidin-1-yi-piperidine (A drich)

and54-fl uoro. ni trobenzene, (Al drich).follow ng, the
procedure used. in.Example.l.., M (mtH)+: 276. 10
Exanple 12

4- (4-\Pyr ol'm@_y,{lo i peri MAICHOP) - phenyl Anivae '
N~ /@/L@'H B £ 16 6 weorr w275, 35,“%@. NH
C15H21N302 C15H23N3 The conpddefi was prepared from

1-(4-nitgay 1@%3%)-4- pyrrolidin-1-yl 15 pi pgrigiges2s
( Exanpl ech)ﬁiNg@zl owi nhg the procedure used ig F e
2. M5 (m+H)+:° 246. WD 2005/ 103034 PCT/ EP2005Y 383734

- Dimethyl-[1-(4-nitro-phenyl)-piperidin-4-yl]-amine (Example 1, 1.25 g, 5.02
mmol) was dissolved in methanol. Pd/C (10%, Aldrich, 250 mg) was added and
the mixture was hydrogenated under 30 psi for 2 hours and filtered through a

‘pad of ceilite to give a:clear solution. 'Rernoval of solvent gave a brown’solid

1.18 g, 97%. MS (m+H)*: 220.

Example 3

[1-(4-Isothiocyanato-phenyl)-piperidin-4-yl]-dimethyl-amine

S /ﬁ
\ + y—N\&N DMF N\ ¢ N
N N N N il N N -
N
MW219.3528 :
CuaHzsN, MWy 1782167 MW 261.3916
. T C14H19N3S

Dimethyl-[1-(4-nitro-phenyl)-piperidin-4-yl]-amine (Example 2, 1.1 g, 5.0
mmol) was dissolved in DMF (5 mL). To the stirred solution, thiocarbonyi
diimidazole (Aldrich, 1.18 g, 90%, 6 mmol) was added and the solution was
stirred at room temperature for 80 minutes. The mixture was poured into water
and extracted with diethyl ether. The extract was dried with sodium sulfate and
concentrated to give a pale yellow solid. 1.12 g, 85%. MS (m+H)": 262.
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15

-48 Exanple 13 | '-(4-Isothiocyanato-phenyl)-[I ,4']bi
piperidinyl CN CN ONHZ +-N\:,-N - CNCNON=S NUJ MWV

WQA®SBT08AN 178, 22 M 287. 43 Cl5H23N3 C7THBNAS BIBERIMNS®3734

5 The conpound was prepared from 4-(4-pyrrolidin-1
-yl -piperidin-1 -yl) phenyl ami hé- (Exanpl e 12)
follow ng the procedure used in Exanple 3. M5 (mtH) +:
288. Exanple 14 10 Example 4
&Il-\lgé-(:(l\lﬁ;lr\l?-phenyl) [1,4" ] bipiperidinyl-3-0f 0 0 N2
N a NO2 MAL84. 28
MAL41. 1027 305. 38 :%gl\aél&l@de CT?%EB%‘ECGI—MFNOZ The
compound was prepared from[1, 4" ]bipiperidinyl-3-ol
(ChenBridge)  15.and 4-fluoro-nitrobenzene (Al drich)
followi ng the procedure used in Exanple 1. M (m+H)+
306 WO 2005/ 103034 PCT/ EP@OIQ(IQFQ 3734 -49 Exanple 15

@Amno phenyl -[1,4'] di nyl - 30]/‘—\0
ﬁ BT ik, di ny NH
- \_/
[s)
N . 3.50% TFA | 2CF,COOH
MW 87.12 0" 0 '
C,H,NO >K MW 170.26 + 228
MW 199.25 CgH,gN,0. 2C,HF;0,

C10H17N03

To a stirred solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester
(Aldrich, 3.0 g, 15 mmol) in THF (25 mL), morpholine (Aldrich, 1.56 g, 18 mmol)
and, Ti(QiPr)4.(Aldrich, 5.58 mL) were added successively and the mixture was:
stirred at room temperature for 1 hour. Then, 15 mL of ethanol was added and
followed by sodium cyanoborohydride (0.63 g, 10.05 mmol). The resulting
mixture was stirred at room temperature over night and the reaction was
quenched with addition of water (4 mL). The mixture was stirred for 30 minutes
and the white solid was filtered out and the filtrate was evaporated. The residue
was partitioned between ether and water and the organic layer was separated
and dried with sodium sulfate. Removal of solvent gave a white solid which was
treated with 40 mL of 50% TFA in methylene chloride. The solution was stirred
at room temperature for 1 hour and the solvent was removed. The residue was
lyophilized to give a white solid. 5.48 g, 98%. MS (m+H)": 171.



N NNO2 Pd/C 10% N NN MOH MN305.38 MN 275. 40
C1l6H23N303 C16H25N30 5 The conpound was prepared from
wa 2006403084 r o- phenyl )-[ 1, 4" ] bi piperidinyl -3- 0PCT/EP2005/003734
(Exanpl e 14) follow ng the procedure used in Exanple

2. M5 (mrH)+: 276. Exanple 16440

1' - (4-1sot hi ocyanat o- phenyl )-[ 1, 4'] bi pi peri di nyl - 3- ol
00 ~+ S N-N-~SNW MV 2EZamolef178. 2167 MAB17. 46
C16H25N30 C7H6NAS Cl 7TH2SN3OS The conpound was

prepared fr A K AMHAOS BN [ nlhb A i &i nyl

3- ol (Exarrp?gﬁ%(é)'ﬁﬁgﬂaoh%vﬁ)@ ?@?rpﬁﬁﬁi"’e@&r’ﬂbﬁ%’g@wﬁ

Exanmple 3. M5 (m+H)+: 318. 15 WD 2005/ 103034

PCT/ EP2005/ 003734 -50 Exanple 17 Resi n-bound

thi ourea: General procedure NH SII CIH RAN N~NR -~S

NH2 + k.s HH 5 Follow ng the procedure of Chu et al.

(WO 2 3 97048), the resin-bound thiourea was made.

The fall ow ng resin-bound thioureas were prepared from

i ndi cat®d io isothidfanates using the general

pr oc.edt}j ddEbri bed' Al Exant®€047: O/_\NCN—Q—NOZ
/

+

N MeOH, Heat
F
MW 170.26 + 228 MW 141.1027 MW 291.35
CgHgN,O + 2C,HF,0,  CH,FNO, Cy5H21N;O;4

The compound was prepared from 4-piperidin-4-yl-morpholine (Example
4) and 4-fluoro-nitrobenzene (Aldrich) following the procedure used in Example
1. MS (m+H)":'292.

10 | Example 6

| 4-(4-Morpholin-4-yl-piperidin-1-yl)-phenylamine

OO 2o, OO
_/

MeOH
MW 291.35 MW 261.37
C15H21N303 C15H23N3O
15 The compound was prepared from 4-[1-(4-Nitro-phenyl)-piperidin-4-yl]-

morpholine (Example 5) following the procedure used in Example 2. MS (m+H)":
262. ’ 4



Starting materials: |sothiocyanate Products:

Resi n-bound thioureas NH S N Na -CNNHSJ~1 i S H
woRooEsepl e 3 Exanple 18 CN.CN O N NH S Na SPE/EP105/003734
Exanpl e 10 Exanple 19 WO 2005/ 103034 PCT/ EP2005/ 003734

-51 Starting materials: |sothi4Zyanate Products:

Resi n-bound thioureas NH S N,) Na CNCNQ N SJ~HIKH
N S Exanple 20 Exanple 1Bx@aMpley7/NH S NC Jk Jk 1-1
10~ NS,..:H HHOS Exanple 16 Exanple 21 rIO

4-[1-(4-Isothiocyanato-phenyl)-piperidin-4-yl]-morpholine

VAR
O \_—/N _CN —Q N\\=S

—\ .S,
Q /N—CN‘@NHZ + //——Nj NN

N
MW 261.37 MW 178.2167 MW 303.43
Cy5HxsN,0 CHeN,S CygH,N3OS
5 The compound was prepared from 4-(4-morpholin-4-yl-piperidin-1-yl)-

phenylamine (Example 6) following the procedure used in Example 3. MS
(m+H)": 304.

+Example; 8-

10 1'-(4-Nitro-phenyl)-[1,4']bipiperidinyl

o o
Na,CO
X e e

MeOH, Heat
N F
MW168.28 CMI‘{'W‘SS 027 MW 289.38
CyoHaoNy sHaFNO, : C,sH23N30,

The compound was prepared from 4-piperidin-4-yl-piperidine (Aldrich) and
15 4-fluoro-nitrobenzene (Aldrich) following the procedure used in Example 1. MS
(m+H)": 290.



NJ ~~~/// CNCNNNHSI N Jk S~SAHHN Exanple
7 Exanmpl e 22 WD 2005/ 103034 PCT/ EP2005/ 003734 -52
WE2@TPHIB3L 3 PCT/EP2005/003734
{2- Ami no-5-[4-(4-pyrrolidin- 14y|-p| peri di n-1-yl)-pheny
| am no] - 4H p, yrrol - 3-
yl }-(3-fluoro-4-nmethoxy-phenyl)-nethanone Br NN,) O
ONN NSI N\ _ | O sagxampledN S F O MV 247.07
MN 495.62 , 5 COH5Br FO2 C25H30FNSO2S The resin bound
t hi ourea of Ex A vl 6mol /
O O At e e~
shaki ng suspensi on, 1no-3-fluoro-4- nethoxy
acet ophenone (Chu et al. W?2003097048; 49 ng, 0.2
nmmol ) was added and the m xture was shaken over a

shaker overni ght at roomterrperature to Poly (
§Jonaut P& AA% ogi gs) :N\B@Q*E@*NHZ
fas §haken—f—0'r—3—5’ho rssan

flltered The flltrate was cHeEEhtrated under reduced
pressure to give the crude which was purified by
rever sd\AWﬁ&%éBoﬂPLC to yield a pale yellow s%’lW859 3384

ng, 43% s :(C'TH'H)+Z 496. 16H25N3

The compound was prepared from 1'-(4-nitro-phenyl)-[1 ,4"Ibipiperidinyl
( Example 8) following the procedure used in Example 2. MS (m+H)": 260.

Example 10

10 1'-(4-Isothiocyanato-phenyl)-[1,4'Ibipiperidinyl

O

OO . B0

N
MW 259.3978 MW 178.2167 MWHSOr\} .és'/o
C'16H25N3 C7H6N4S C17 23" 73

The compound was prepared from dimethyl-[1 -(4-nitro-phenyl)-piperidin-4-
yll-amine (Example 9) following the procedure used in Example 3. MS (m+H)":
15 302.



15 Exanple 24
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
WO 2005na3034 hi azol -5-yl }- (3-fluoro-phenyl) - net hBCTRR20B5/003734
ONN-O11 N NIIIl NSINN+FI H O NS/ I F MV
217.04 MW 465. 60 C8H6Br FO C25HABFNSOS WD 2005/ 103034
PCT/ EP2005/ 003734 -53 The conpound was prepared from
3-fl uorophenyl acyl brom deEXample ifige | nternational)
and the resin-bound thiourea of Exanple 20 foll ow ng
}E)I’(lgnplp(reoggdu (fﬁﬁ?a'dhe%@ p?/rtzo?lidlp(sl S:FEhBend‘héﬁ
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }- benzo[ 1, 3] di oxol - 5-yl - met hanone
Br ON NS N ON SJINJNN+N ~k I ~1 OJNS
MV 243. 06 MV 491.62 O COH7BrB _ C26H29N503S 0-/ The
comppund was prepar &d,from

1- beéi[l 3]d|+oxol Yyl -2- br_uip‘i)i CNCN‘QNO

. MeOH, Heat
N F
- MW 275.35
MW 154.26 MW141.10 CysHN;0,
CgH N, CeH,FNO,

The compound was prepared frorﬁ 4-pyrrolidin-1-yl-piperidine (Aldrich)
-and 4-fluoro-nitrobenzene (Aldrich).following the procedure used in.Example: 1.
MS (m+H)*: 276.

10 Example 12

4-(4-Pyrrolidin-1-yl-piperidin-1-yl)-phenylamine

CN @N —@‘Noz Pd/C 10% C/ _C _@,

MOH

MW 275.35 MW 245.37
C5H24N:0, CisHaaNs

The compound was prepared from 1-(4-nitro-phenyl)-4-pyrrolidin-1-yl-
15 piperidine (Example 11) following the procedure used in Example 2. MS (m+H)™:
246.



to et hanone (Maybridge International) and the
resi n-bound thiourea of Exanple 20 follow ng the

w@e@sawse used in Exanple 23. M5 (mtH) +: 492. PERBPPDF003734

10

15

26

{ 4- Ami no- 2- [ 4- (4-pyrrolidin-t48-=piperidin-1-yi)-pheny
| am no] -t hi azol -5-y1}- 15

(2, 3-di hydr o- benzo[ 1, 4] di Examme3d) - net hanone ON ~DN
Br \ NN-OO NSN NS s'fl, NKk NI +00J MV

B O B R ey BB

benzo[ 1, 4] di oxi n-6-yl ) - et hanone (Maybri dge
International) and the resin-bound WO 2005/ 103034
PCT/ EP2005/ 003734 -54 thiourea of Exanple 20
follow ng the procedure ysed |n Exanpl e 23.

( le 27
m@‘@mWﬁolﬁ |n\1’NyI pi peri di n= 1@ heny \_

I am no] -t hi azol - 5- yI } - nmet hoxy- phenyl ) - net hanone
B ))NNNOI i N SN S NN + O M 229, W
477. 63WEGBer o b1 égz The conpound masg?;”,eHzfﬁs

pr epar e84 ¥ om 2- br ono- 1- (3- et hoxy- phenyl) |o ethanone
(Maybridge International) and the resin-bound thiourea
of Exaiﬁélo@nﬂibunﬂohésawmreﬁ &ropt d<(depyreslidive tHyi-piretidifon ev1)-
gﬁenylamme @xample 12) following the procedure used in Example 3. MS

(m+H)*: 288.

Example 14

1'(4-Nitro-phenyl)-[1,4"]bipiperidinyl-3-ol

0]
e °
) e OO
+ —_—
ﬁj MeOH, Heat
F

N

MW 305.38
MW 184.28 MW141.1027 ~ C1eH2aN305
C1oHzN;0 C,H,FNO,

The compound was prepared from [1,4Ibipiperidinyl-3-ol (ChemBridge)
and 4-fluoro-nitrobenzene (Aldrich) following the procedure used in Example 1.

MS (m+H)*: 308.



Exanpl e 28
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-|
WO i05Apeanyl am no] -t hi azol -5-yl}- 15 PCT/EP2005/003734

(4- hydr oxy- phenyl ) -nmet hanone O Nr,) OBr N2 O NH S
NNSHH +/ OH OHMV2154%5- MV 463.61 CBH7Br (2
C25H29N502S WD 2005/ 103034 PCT/ EP2005/ 003734 -55 The
conpound was prepared frofExample 15
i2-hbr ono- 1- é4- h%dr oxy- phenyl ) - ethanone (ChonTech) and

e resin-bougd/4_l e i ' t he

R e R R i S ey

procedure use

Exanpl e 29
[4- Ami no-2-(4-[1,4']bipiperidinyl-I"-yl-phenylam no)-t
h| azol -5-yl]-(4-hydroxy- phenyl)-nmethanone Br ON ON N
~jJ NI SNaNSO SNN+ OHOH MA215.05 MW
47 63 CB r02 6H31N5028 [ﬂ 1(,g)rrpoun S p ar
SRS
MW 305.38 MW 275.40
C16H23N303 C16H25N30

The compound was prepared from 1'-(4-nitro-phenyl)-[1,4 bipiperidinyl-3-
ol (Example 14) following the procedure used in Example 2. MS (m+H)™: 276.

Example 16

10 1'-(4-Isothiocyanato-phenyl)-[1,4']bipiperidinyl-3-ol

?DN’CN’Q_N . S»‘N/:\N — ?DN’C“‘QN\\:S

//—N

I3
MW 275.40 MW 178.2167 MW317.46
CiaHasN;0 C/HN,S Cy7HpaN;08

The compound was prepared from 1'-(4-amino-phenyl)-[1,4Tbipiperidinyl-
3-ol (Example 15) following the procedure used in Example 3. MS (m+H)*": 318.

15



I o et hanone (ChonTech) and the resin-bound thiourea of
Exanple 19 followi ng the procedure used in Exanple
WQ@305MB0g4mt-H) +: 478. Exanpl e 30 PCT/EP2005/003734
[ 4- Amino-2-(4-[1,4"]bipiperidinyl-1"-yl-phenylam no)-t
hi azol -5-yl]-(3-fluoro- 15 phed§t) - nmet hanone ON
ONN--"\ NH2 NBr O/ ry ]l ONHSNNHS SN-NI + FP
HHF MNV217.04 MWV 479. 6ZExamslenkl FO C26H30FNS0S WO
2005/ 103034 PCT/ EP2005/ 003734 -56 The conpound was
prepared fromgidilt l ] Jhel doe
I nt ernati onal )@%h%@@gg?h%u%%gﬁﬁea of Exanpl e
19 followi ng the procedure used in Exanple 23. M
(mtH) +: 480. 5 Exanple 31
[4- Ami no-2-(4-[1,4']Dbipiperidinyl-1"-yl-phenyl am no) -t
hi azol -5-yl]-(3-fluoro-4- methoxy-phenyl)-nmethaggng ON
Br ON N NOJ‘i“OI\&]N N®,cr +0SNNiIO A0 R
| NH, SR N

N
Y L —

Following the procedure of Chu et al. (WO 2003097048), the resin-bound

thiourea was made.

The following resin-bound thioureas were prepared from indicated
10" isothiocyanates using the general procedure described ih Example 17

Starting materials: Isothiocyanate Products: Resin-bound thioureas

l
Sh
OO JWes
QUL VAN o
/ =g A

Example 18

Example 3

, L
OO0y |t 0

Example 10
Example 19




MWV 247. 07 MN 509. 65 COH8Br FO2 C27H32FNSO2S 10 The

conpound was prepared froml'

wa@e@sopenone (Chu et al.
resi n-bound t hi ourea of

- br ono- 3- f | uor o- 4- net hoxy

W)2003097048) and t hECT/EP2005/003734
Exanpl e 19 follow ng the
pr ocedure used in Exanple 23.- %6

510.

(m+H) +: Exanpl e

@erl

i i MR buot S |

ONNo ONNSNa/ NN ~~Sk
505. 64 C9H/Br @3 C27H31NSCB3S

qbrauhcté Rdsimbsii aRo0ast

i oxol - 5-yl - met hanone Br
N~N + NS 0O MN 243.06 MWV
0 WD 2005/ 103034

—PCT/ EP2005/ 003734 -57 The (
1- benzo[ 1, 3] di oxol - 5-yl - 2- br
I nter national) and the resin

follow ng the procedure

i

bi pi peri
di hydr o- benzo[ 1, 4] @l oxi n- 6-

onmpound was prepared from
ono- et hanone (Maybrid
- bound t hi ourea of Exanplle

used in fxargl e

vl ) - met hanone Br ON ~DN NH2

nytam no) -t

NOI i NHSi 0 NHSNaHF’s ~H H I/ + Exémple 2. aJ
MN 257. 09li#Q 187 CLOHOBr @8 C28H33N58S
OH
S
JUes
. . . . ~s” °N” °N . .
HO S
Example 16 Example 21
o
O/N\)
/\
OO THes
\/ S)} Ji§
N
CAAS
Example 7 Example 22




The conpound was prepared from 2-brono-1-(2, 3-di hydro
lo benzo[ 1, 4] di oxi n-6-yl)-ethanone (Maybridge
WO nioénessd onal ) and the resin-bound thiourea PET/EP2005/003734
Exanpl e 19 foll owi ng the procedure used in Exanple 23.
M5 (m+H)+: 520. Exanple 34 1552-
[4- Am no-2-(4-[1, 4" ]bipiperidinyl-1'-yl-phenyl am no) -t
hi azol -5-yl]-(3- nethoxy- fheample-28t hanone ON Br N O N
NNH 111 NH S Na NSOHH+ 0 HO 1 MN229.07 MN

i B g rrrohga- TR RERNRT Y EEEhamingt At pyrrol-3-

2- brono- 1- (3- I(BWoW&Wéﬂtox?Lbh@WYl%mMﬂﬂmr@ge

I nternational) "and the resin-bound thiourea of Exanple
19 followi ng the. procedure used in Exanple 23. M
(mtH) +1 492. 5 Exanple 35

{ 4- Ami no- 2-[ 4- (3- hydroxy-[1, 4'] bi pi peridinyl-1'-yl)-ph
enyl am no] -t hi azol -5- yl}-(3-fluoro-phe ) - met hanone
OH OHBr ON N O~ N NH2 NNHSI HHYHN + NS O

D e & :
i Qg — Ol

MW 247.07 Mwagssz 7O
C,HgBIFO, CpgHaoFNG0,S
The resm bound thlourea of Example 20. (65 mg, 0 1 mmoI 1 6mmo|/g)

was suspended in DMF (5 mL) To the shaklng suspenSIon T bromo 3-fiuoro-4-
methoxy acetophenone (Chu et al. W02003097048; 49 mg, 0.2 mmol) was
added and the mixture was shaken over a shaker overnight at room temperature.
10 Polymer bounded trisamine (Argonaut Technologies) was added and the mixture
was shaken for 3.5 hours and filtered. The filtrate was concentrated under
reduced pressure to give the crude which was purified by reverse phase HPLC to

yield a pale yellow solid. 20.4 mg, 43%. MS (m+H)": 496.

15 Example 24

{4-Amino-2-[4-(4-pyrrolidin-1 =yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-fluoro-phenyl)-methanone

- Y o
®/\SJNL j\N/KD/N ¥ ES\F—_> N\©\ 2] N o

MW 217.04 MW 465.60
CgHgBIFO CsHagFN;OS



FHF MNV217.04 MN495.62 CBHEBrFO -. C26H OFN5 O 2 S

3 The conpound was prepared from 3-fl uorophenyl acyl
whe@sile®3{ Maybridge io International) and thePCI/EP2005/003734

resi n-bound thiourea of Exanple 21 follow ng the

ggocedure used in Exanple 23.-3 (m+H) +: 496. Exanple

é 4- iﬁx;ff m?e@mtﬁaﬁpﬁﬂwlmegprefgre{cﬁmnﬂ Siflppraphieayiagyl bromjide (Maybridge
- | ek . H
(pramagonal a0 (5 TRsimbele RyreE SkErBIS AU oW e

NceduR EsedNnERmplE B.1 VS (h+S): WBEN + F F O MV
247.07 MW 525.65 / COH5Br FO2 C27H32FN5C3S WO

2005/ 103034 PCT/ EP2005/ 003734 -59 The conpound
was' prepared from 1' - br omg,3nhbidm- 4- met hoxy
acet ophenone (Chu et.al . 48) and the
resi n-bound thiourea of Exanple 21 follow ng

th
p{%AWnerMnymrcﬁicﬁnﬁ-yl-pmeri@n(w%phelgdgm'ngf—thiazol-S-yl}-
Exanpl e 37 benzo[1,3]dioxol-5-yl-methanone

/-3 o Br Cl,\l
S8 Q
sjl\NJSkN/Q/N * o N\©.\ )N'\ | N )
o/

N~ 'S

&

MW 243.06 MW 491.62 0
CoH/BrO; CogHagNs08 Of/

The compound was prepared from 1-benzo[1 ,3]dioxol-5-yl-2-bromo-
10 ethanone (Maybridge International) and the resin-bound thiourea of Example 20

following the procedure used in Example 23. MS (m+H)": 492.

Example 26

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
15 (2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone

i
sjl\Nj\N/@U ¥ o T
o o\/?

MW 257.09 MW 505.64
C1ngBT03 ("’27*-{31?\“503S

®&"

The compound was prepared from 2-bromo-1-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-ethanone (Maybridge International) and the resin-bound



{4- Ami no- 2-[4- (3- hydroxy-[1,4"] bi pi peridinyl-1"-yl)-ph
enyl am no] -t hi azol - 5-
wQ joshezpo[ 1, 3] di oxol -5-yl - met hanone OH OH BPCTMEPN0M03734

ONHSONJI~-N2 IV IN i +O~-SHHONS O/ H
MA 243.06 MN 521.64 J COH7Br-GB €27H31INSO4S O The
conpound was prepared from
thiduerea of Exahuple20Ifolowing2he pooseduse eshd i Fea(vig BB dée
ﬁlﬁgﬁgbbonal) and the resin-bound thiourea of Exanple

f ow ng the procedure used in Exanple 23. M

gZH-H) +: 522. Exanple 38
- Am no-2-[ 4- ( 3- hyd -[1,4']bin] L )
enyl am no] E hi gzol E/Sfoxy [Elxamgfe);f?l peridinyl-1*-yl)-ph
y! }%2’;' di hydr o- benzo[ 1, 4] di oxi n- 6-yl ) - met hanone OH
L ~ ol \ 1\ g L 1 oNd= _ . . . 'y i
5 ml‘tl Ami %@1@\& ﬁyr})‘o@dhﬁhgl%emﬁz\g?g 8!1\'&%"1“%%] tg;azol 5-yl}-

15 .CLOH9Br O3 C23H{3tmett®xy-phenyl)-methanone

Br N
S Qg
A o
N 8 N
PN ¥ —
®/\s N“ON : o
S T 4 o ?
MW 229.07 MW 477.63
CgHgBrO, CygHaiNs0,S

The compound was prepared from 2-bromo-1-(3-methoxy-phenyl)- -
10 ethanone (Maybridge International) and the resin-bound thiourea of Example 20

following the procedure used in Example 23. MS (m+H)*: 478.

Example 28

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
15 (4-hydroxy-phenyl)-methanone

' Br
o
N ' N" s
¥ Oor , i
@As N~ N
H H ,
OH
OH

MW 215.05 MW 463.61
CgH,BrO, . CasHaeNs0,S



10

15

The conpound was prepared from 2-brono-1-(2, 3-di hydr o-
benzo[ 1, 4] di oxi n-6-yl) - et hanone (Maybri dge

wo paosnesasd onal ) - and exanpl e- 21- fol | ow ng t he PCDERHOF/@3734

used in Exanple 23. MB (m+H)+: 522. WD 2005/ 103034
PCT/ EP2005/ 003734 -60 Exanpl €589

{4- Am no-2-[4- (3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph
enyI aTIfhéQﬂom 'Lﬂrmlva§prepared from 2-bromo-1-(4-hydroxy-phenyl)-

@jhagpne) g%loh %f:ﬁp gr?cﬂ X I OXI &‘N%Ia)(gr% na O% prmg the
Erzo%_sgg dlybed| Ekam%@@%ﬂg Mﬂﬁﬁ% 0 5 C9HIBr 2

G3S The conpound vvas prépared from
2- brono- 1- ( 3- met hoxy- phenyl ) et hanone (Maybri dge
International) and the resin-bound thiourea of Exanple

21 follow ng the procedur fb by Exanple 23. M5
(mtH) +: 508. 10 Exanple 4%

4- Am no- 2-[ 4- (3- hyd 1,4'1b d | -1 -ph
BAmInORH AL APy Uy Inge Ayl hoh izt Bl B ydroxy-

Br HOO ONNCH~ OO0 N%ylme%gﬁonel ry

Q

o Q1
®ASJ“& T :

OH,

S, R
The compound was prepared from 2-bromo-1-(4-hydroxy-phenyl)-
ethanone (ChonTech) and the resin-bound thiourea of Example 19 following the
procedure used in Example 23. MS (m+H)": 478.

Example 30

[4-Amino-2-(4-[1 ,A']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-y1]-(3-fluoro-
phenyl)-methanone

| @

Br N NH,

NH S /@/UQ j Hj’\sl 0
N .

MW 479.6243

MW 217.04 CHagFNOS

CgHgBIFO



'y +O0 I " ~SHHNS H OH MN215.05 MAN493.63 OH

C8H/Br 2 C26H31N503S The conpound was prepared from
WQ@20s00m934 - (4- hydr oxy- phenyl) 15 et hanone (ChoPTEEP005/003734

and the resin-bound thiourea of Exanple 21;foll ow ng

the procedure used in Exanpl-6@3. M5 (m+H)+: 494. WO

2005/ 103034 PCT/ EP2005/ 003734 -61 Exanple 41

En _4;1 Arfi’lt‘iﬁpan{pl@uhdwﬁmprtdmlraiﬁrnm difjperaoptiemytacyl roshigaMaybridge
b S0 5 Ko o P IR,

groteldrd WP Blample ZQN@gﬁm%aB@GFWOS 5 The
om 3-

compound was prepared fr fl uorophenyl acyl brom de
(Maybridge International) and the resin-bound
t hi ourea of Exanple 18 followi ng the procedure used

in Exanple 23. M5 (mtH) +: e le 42 i
5 ; , F¢finpleX®P 10
{ 4- Ami no- 2- [ 4- (4- di net hyl a'nrnﬁg'p‘rp%ri di n-1-yl) - phenyl a
m no] -t hi azol - 5-yl }-
[4-Amino-2-(4-[1,4"bipiperidinyl-1 '.yl-phenylamino)-thiazol-5-yl]-(3-fluoro-4- -

methoxy-phenyl)-methanone

Q3
O Br \O\l
N S ‘UN ) . . , \Q\NJ\S
Gy s N ; S |

e
MW 247.07 MW 509.65
CgHgBrFO, CyyHgoFN50,8
10 The compound was prepared from 1’-bromo-3-fluoro-4-methoxy

acetophenone (Chu et al. W02003097048) and the resin-bound thiourea of
Example 19 following the procedure used in Example 23. MS (m+H)™: 510.

Example 32

[4-Amino-2-(4-[1,4"]bipiperidinyl-1 '.yl-phenylamino)-thiazol-5-yl]-
15 benzo[1,3]dioxol-5-yl-methanone

o] O’“@
ALY A= Mot

O

MW 243.06 MW 505.64 JO
CgH;BrO, CypyHaiNz05S 0



(341 uor o- 4- net hoxy- phenyl ) - net hanone N Br ON NH2

N', O' I O NHSI Na I\ HSPI SHN~H, + F("~OF
WORRATI087 MV 469. 59 COHBBr FC2 C24H28FN502S ThECT/EP2005/003734

conmpound was prepared from 1' -brono 3-fl uoro-4-net hoxy

acet ophenone (Chu et al. W?2033097048) and the

resin-bound thiourea of 15 Exanple 18 follow ng the

pr oceThe eompednd wasxprephes2BomMsbenee|fl :3]diprgl-5yh2-bromo-

Qe (e pidge T REAGR AT RERC I (fyes pf Expmele 19

{ é'dsedhﬁ@@ I8PaI M8 (rB-Hy m@hanone

fm'?\\lmng thl%Ebzfr%e&m) ysedpR eI O el M8 l\)[l; O %+ H
S~H-H\ O 0 OJ MW 243. 06 MV 465. 58 C9H7Br O3
C24H27N503S 5 The conpound was prepared from

5 1-benzo[ 1, 3] di oxol - 5-yl -2 ﬂ‘n;@e 3 hanone (Maybridge
International) and the re ound t hi ourea of Exanpl e
18 follow ng the procedure used in, Exanpp 23. I\?
( m{4rAmin6e-(4-[1,4"1bipiperidinyl-1' -yl-phenylamlno)-thlazol- -yl]~(2,3~

dihydro-benzo[1,4]dioxin-6-yl)-methanone

Gas' °

, K 0.
MW 257.09 MW 519.67
C10HgBl’03 CstsaNsoas

The compound was prepared from 2-bromo-1-(2,3-dihydro-
10 benzo[1,4]dioxin-6-yl)-ethanone (Maybridge International) and the resin-bound
thiourea of Example 19 following the procedure used in Example 23. MS
(m+H)": 520.

Example 34

15 [4-Amino-2-(4-[1,4bipiperidinyl-1 '.yl-phenylamino)-thiazol-5-y1]-(3-
methoxy-phenyl)-methanone

MW 229.07 MW 491.66
C4HgBrO, CyrHagNs0,S



Exanpl e 44 10

{4- Am no- 2-[ 4- (4-di et hyl am no- pi peridi n-1-yl)-phenyl a
WOrRevsf1e30Bd azol - 5-yl } - PCT/EP2005/003734

(2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl)-nmet hanone _ N Br

N ONH2 NHSI N~SO HH+3BNHof ~0 MN257.09

MV 479.61 O ) CLOHIBr 8 C25H29NS(3S The conpound was

pr epar g cbmpould hva:smmba(é&j Bodi Pypgemo1t(3-methoxy-phenyl)-

b 1,4

STt STk A R U 8 g o vl 1
eMes(eth-H): £2npl

@8%@%%;6%&@@4%%&@%)%@/@ %{%0323( PCT/ )gPZOOrSTP 083734

- 63 Exanpl e 45

5 {4- Am no- 2-[ 4- (4-di met hyl gg’armg[éij@ri di n-1-yl)-phenyl a

m no] -t hi azol -5-yi} (3- nyl ) nmet hanone Br
-N O~ NNHSNINS NHZ SNN + OO HHS MNV2 ?\
Mt-Aminn2.44-(8dtyeiBoay-[C Mt pisoitinyl-1 -yI)-phenyIammo]-t |azol-5-

yl}-(3-fluoro-phenyl)-methanone

@J’CUG 5 ot

MW 217.04 MW 495.62 .
CyHgBIFO- - CaeHaFN50,8

The compound was prepared from'3-fluorophenylacyl bromide (Maybridge
10 International) and the resin-bound thiourea of Example 21 following the

procedure used in Example 23. MS (m+H)": 496.

Example 36

{4-Amino-2-[4-(3-hydroxy-[1 /A" bipiperidinyl-1 .yl)-phenylamino]-thiazol-5-
15 yl}-(3-f|uoro-4-methoxy-phenyl)-methanone

OH

Q
OH \O
Br N NH2
N .

NH S U NS
S)LNJKN/[) . —
®/\ H H F .
_0

MW 247.07 MW 525.65
CgHgBrFO, C7H3FN5058



5 The conpound was prepared from
2- brono- 1- (3- met hoxy- phenyl ) - et hanone (Maybridge
w0 nioenessd onal ) and the resin-bound thiourea OPCERP2UDH/EN3734
18 follow ng the procedure used in Exanple 23. M
(m+H) +: 452. Exanple 46 io -59 -
{ 4- Am no- 2- [ 4- (4- di net hyl am no- pi peridin-1-yl)-phenyl a
m no] ThbicanapotmdyWhs ptepargd firoox it >-pramg BYflurso HameikoXsr

R e

%xQFerF@QH&WoWM@Ytﬁé)pTWLNé useétih @Exanplé 2BoMT® ¢inyrHb26.
the resin-bound thi ourea of Exanple 18 follow ng the

15 procedure used in Exanple 23. M5 (m+H) +: 438.

Exanpl e 47

4-{4-Am'no-2-[4-(4-dirrethyﬁ:-)@gfhékg peridin-1-vyl hen

| am no] -t hi azol e-5- car bomﬁ‘}—aenzgnltrl € V\Dy )P Y
2005/ 103034 PCT/ EP2005/ 003734 -64 1 ~ N NH2 Br
0K4-Amido-2N4-(S-hydraxy- 194 Jbipiperidiny]- 1+ynmh@nma@1 ggam"f"

MWV 224.06 C H W}.%ﬁ%ﬁ&% -yl-methanone

OH

OH

O o e
NH S N . N
e o ol F% Q.0

MW 243.06 MW 521.64
CgH;Bro, C,H3N;0,8

The compound was prepared from 1-benzo[1 ,3]dioxol-5-yl-2-bromo-
10 ethanone (Maybridge International) and the resin-bound thiourea of Example 21,
following the procedure used in Example 23. MS (m+H)": 522.
Example 38

{4-Amino-2-[4-(3-hydroxy-[1 ,A']bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-
yi}-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone

OH

oH é
@ o Br N
J\/Q/U : — Qs

S)LN N N~ 'S
®/\ H H o H
o/
MW 257.09 ?
: MW 521.66
C1oHyBro, CasHaaNO,S O\)

15

The compound was prepared from 2?bromo-1-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-ethanone (Maybridge International)-and example-21-
following the procedure used in Example 23. MS (m+H)™: 522.



The conpound was prepared from
4- (2-brono-acetyl)-benzonitrile (A drich) and the

wo e®snedaund t hi ourea of Exanple 18 foll ow ng PEEEP2005/003734
procedure used in Exanple 23. M5 (m+H)+: 447. 5
Exanpl e 48 {4- Am no-2-[ 4-(4-'-80 -
nmet hyl am no- pi peridin-1"-yl)
phenyl am no] -t hi azol -5-y1} (4-nitro-phenyl)-methanone
NONNO ~\ INIl N+ ONHS O NS N- Br SANN)[:)
OO MN244.05 MW 466. 57 H6 Br C23H26N603S 10 The
conpound was prepared fro%ﬂpl—el\%
2-brono-1-(4-nitro-phenyl)-ethanone (Aldrich) and the

r eRAMiRSUI4 (B R i,ﬂx}qﬁgbei I-pHyIpphegyldmino]-thiazol-5-
pﬁ?@?ﬂlﬁrge qu(féuM g le 23. lgiisgy_rm ) ):ph4g|%: WO

2005/ 10303&&?(@13@2%@?89@@4, 1 'EsJ?E%FBr'Qe none

{4- Ami no- 2-[ 4-(4- di et hyl ami no- pi peri di n-1-yi)-phenyl a

m no] -t hi azol -5-yl }- OH
(3- met hoxy- 2-ni tro- phenyH) - mret hanone | AN Br NN
N~0ONI O Br

N
sudb QNS

N NH

1, Qi

N |

s” N7 N o X o

H H [

& He
H
MW 220.07 MW 507.66 o
CgHyBrO, CorHaaNoOS !

The compound was prepared from Ar2ﬂ-brom_Ao-41’,-(37metho‘g<y-phenyl)a‘
ethanone (Maybridge International) and the resin-bound thiourea of Example 21
following the procedure used in Example 23. MS (m+H)": 508.

10 Example 40

{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1 *.yl)-phenylamino]-thiazol-5-
yl}-(4-hydroxy-phenyl)-methanone

Q
r HO N
U IO\OH © j \Ql NH,
oy & — QG
OH

MW 215.05 MW 493.63 OH
CgH;BrO, CagHaiNsO5S
The compound was prepared from 2-bromo-1-(4-hydroxy-phenyi)-
15 ethanone (ChonTech) and the resin-bound thiourea of Example 21 following the
procedure used in Example 23. MS (m+H)": 494.



IS NaN O- NS0+ O~SN)N+p NO MN274.07 MN
496. 59 COHBBr N4 C24H28N604S 5 The conpound was

WEe@paoamwed from 2- br ono- 1- ( 3- net hoxy- 2- ni t r o- phRCEP2005/003734

10

15

et hanone (Al drich) and the resin-bound thiourea of
Exanpl e 18 followi ng the prodEdure used.in Exanple
23. M5 (mtH) +: 497. Exanple 50 io

{ 4- Ami no- 2- [ 4- (4-di met hy| &xianmwplpidderi di n- 1-yl ) - phenyl a
m no] -t hi azol -5-yl} (3-hydroxy-phenyl)-net hanone Br

On.,r- \a .S J~ ~. N i . B
dAsinezdlEairastinianuceinslo it ol pithgemiteritiarorsy-
from 2- brono- 1-( 3- Zgaeﬂumw-phenmylb)nemalnmme ( Exanpl e
95, also see procedure of Pasaribu,S.J. et al.

Australian 15 Journal of Chem stry. 1973, 26(6),
1327-31) and the resi n bound tglm ourea of E>d le 18
foll owing the pr re usedy’n Exanple 23. ( mtH) +:
438. WO 2005 ,B\ngPCT/ EP20Q5/ 003734 -66 5&[ N
4 {4- @/ hydy oxy- @ ]

[ |§| pferlNd Lyl ) phenyfam no] -t hi azol e- N~ S
50arbony|} benzonltrlle OH Br HON N O ON NHz

MW 217.04 MW 439.56 F
CgH{BIFO CpsHzsFN;08

The compound was prepared from 3-fluorophenylacyl bromide (Maybridge
International) and the resin-bound thiourea of Example 18 following the
procedure used in Example 23. MS (m+H)*: 440.

Example 42

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-fluoro-4-methoxy-phenyl)-methanone

/
~N

’ Br O\] NHZ

A —
s” N N F
®/\ H H 5 E
e
0
MW 247.07 MW 469.59
CHgBrFO, CagHasFN5O,S

The compound was prepared from 1’-bromo 3-fluoro-4-methoxy
acetophenone (Chu et al. W02003097048) and the resin-bound thiourea of
Example 18 following the procedure used in Example 23. MS (m+H)™: 470.



NHS N+ NSO ~-SHHHN MN224. 06 MV 502. 64 Ni

COHBBr NO C27H30N602S 5 The conpound was prepared from
wa2(0Amoeno- acet yl ) -benzonitrile (Al drich) aneCT/RR2005/003734

resi n-bound thiourea of Exanple 21 follow ng the

procedure used in Exanple 23.62-M5 (m#+H) +: 503.

Exanple 52 10

{4- Ami no- 2- [ 4- (3- hydr oxy- Examplei4d peri dinyl -1" -yl )-ph

enyl am no] -t hi azol -5- yl}-(4-n itro-phenyl)-nethanone

e

conpound was pr epipérzbffii3]dickolB-ghmethanone
-(4-nitro-phenyl)-ethanone (Al drich) and the

resi n-bound thiourea of Exanple 21 follow ng the
procedure 15 used in Exanple 23. M5 (rm-/l—llﬁ +. 523. WO

2005/ 103034 'PCT/ EP2005{ 003734 - &7 Exanplé[2§
{4- Amn02[4(4p Jdin-1 pi peri di n- r\?iipheny NH,

| am no] th| azo (4 ni t r ok phenyl ) - met ha

|
Br —_— N 0
0
o—/
o

MW 243.06 o~/
- MW 465.58

CoH,BrO; C24H27N503S

5 The compound was prepared from 1-benzo[1 ,3]dioxol-5-yl-2-bromo-

ethanone (Maybridge International) and the resin-bound thiourea of Example 18

following the p‘rgrcec'_jur.eused_in,;Example 23. MS (m+H)f',: 466.

Example 44

10 {4-Amino-2-[4-(4-dimethy|amino-piperidin-1-yl)-phenylamino]-thiazo|-5-y|}-
(2,3-dihydro-benzol[1 ,4]dioxin-6-yl)-methanone

/N

X . N
o
MW 257.09 MW 479.61 0\)
C4oHgBrO; C,5H2eN50,S

The compound was prepared from 2-bromo-1-(2,3-dihydro-
15 benzo[1 ,4]dioxin-6-yl)-ethénone (Maybridge International) and the resin-bound
thiourea of Example 18 following the procedure used in Example 23. MS
(m+H)™: 480.



11 ONSNaNS /_\"'

~Slk N~ N-.N,. OOON O MW

244.05 MN 492.60 C8H6Br NOB C25H28N6(BS 5 The conpound
woer®spompared from 2-brono- 1- (4-nitro-phenyl) - BCTEPIING003734
(Al drich) and the resin-bound thiourea-of Exanple 20

foll owi ng the procedure,
(m+tH) +: 493. Exanple 54 10

used683n Exanple 23. M

4-{4- Am no- 2- [ 4- (4- pyrr ol iEkampleyd5 pi peri di n-1-yl) - phe

nyl am no] -t hi azol e- 5-

carbonyl }-benzonitrile NO Br

r-») ~ON N . I L\ Ly . ~

AR SR e eriPE iRy il 5-v-
was prepared from @mdtivoxyphenyi)nptiemnaosi trile

(Aldrich) and the resin-bound thi ourea of Exanple 20

foll owi ng the procedure

15 used in.

Exanpl e 23. M5

(m+H) +: 473. WO 2005/ 103034 PCBf EP2005/ 003$34 - 68

Exanpl e 55 4-[4-
4]b|p|eh|oer| % ,é ]y

N: 2- (4-dd;
| - phenyl m no) - th| azol ﬁaony NH,

l %
MW 229.07

MW 451.60

CqHyBrO, Cp4HogN50,S

5 The compound was prepared from 2-bromo-1-(3-methoxy-phenyl)-
ethanone (Maybridge International) and the resin-bound thiourea of Example 18

following the procedure used in Example 23. MS (m+H)": 452.

Example 46

10 {4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(4-hydroxy-phenyl)-methanone

®/\s

|
N\
)LJJ\QU

Br —~N
0 Q
N N

NS
OH
MW 215,05 MW 437.5679  On
CgH,BrO, CpatyN:0,S

The compound was prepared from 2-bromo-1-(4-hydroxy-phenyl)-
ethanone (ChonTech) and the resin-bound thiourea of Example 18 following the

15 procedure used in Example 23. MS (m+H)": 438.

Example 47

4- {4-Ammo-2 [4-(4-dimethylamino- plperldln-1 -yl)-phenylamino]-thiazole-5-

carbonyl}-benzonitrile



benzonitrile ON Br NON NH2 NH S\ N\ I 111 O

SHH Il \ ~ N MN224.06 MV 486.64 N C9H6Br NO
W@200536M60OS 5 The compound was prepared from PCT/EP2005/003734

4- (2-brono-acetyl)-benzonitrile (Al drich) and the

resi n-bound thiourea of Exanpl@& 19 follow ng the

procedure wused in Exanple ,23. ;. MS. (mtH)+: 487...
Exanpl e 56 10 /
[4- Amino-2-(4-[1,4"]bipiperidinyl-I"-yl-phei i no) -t
hi azol -5-yl]-(4-nitro-. phenyl)- rrethanone ON NDo
Czl~1 O NSNa NS SW =+ ~50- N,0 OO MN Of— 2
MAN 506. 63 C. H. Br H30N68 The corrpound was )\ 0
preparaﬁ éro -1 (4-ni - phenyl) - et hanone N
(@,d—k he resif-bou hi ourea of Exanple 19
oW n}g t e procedure
' lr\jl INI
MW 446.58

The compound was prepared from 4-(2-bromo-acetyl)-benzonitrile
(Aldrich) and the resin-bound thiourea of Example 13 following the procedure
used in Example 23. MS (m+H)": 447.

Example 48

{4-ARiino-2-[4-(4-diméthylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(4-nitro-phenyl)-methanone

oo
MW 244.05 MW 466.57
CgHgBrNO, CagHasNsOsS
10 The compound was prepared from 2-bromo-1-(4-nitro-phenyl)-ethanone

(Aldrich) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 467.



15 used in Exanple 23. M5 (mtH)+: 507. WD 2005/ 103034
PCT/ EP2005/ 003734 -69 Exanple 57

WO 200803084 2- (4-[1, 4" ] bi pi peridinyl-1"-yl - phenyP@EPI)P5/003734
hi azol -5-yl]- (3,5-difluoro-phenyl)-nethanone ON Br ON
NONNSI\ NaNS SYNLN +6BF F F MN235.03 MV
497. 61 C5H5Br F20 C26H29F2N50S 5 The conpound was
prepared from 2-brono- 3", Exanigle d8r o- acet ophenone
_(prepared fromthe procedure. described by Chu,

Xin-Jie et a 097048 ;

Hnhrnio AR NS Rerisin ¥ D AP minel thisgel-5-v1

ptoced' ure useqd.rh8thoxyr2ilre-prenyiPriethahone498. 10

Exanpl e 58

[4- Ami no-2-(4-[1,4']Dbipiperidinyl-1"-yl-phenyi am no) -t

hi azol -5-yl]- (4-chioro-phenyl)-net hanoné ON Br N N

ONNt SNOSNNI d d MN23349 496. 08

CBH6Br Cl O C20H30CI NoIOS The Mbound was pr
o%e

2- br ono- 4' - f | uor - hé{ophen 915 (ABCR) and e)\ o
resmﬁgumd aof Exa N];Qfollovmngt eN Q

paﬁ"g o
7
Mw 274.0‘7 MW 496.59
CgH,BrNO, CpiHaeNs0,S
5 The compound was prepared from 2-bromo-1-(3-methoxy-2-nitro-phenyl)-
ethanone (Aldrich) and the resin-bound thiourea of Example 18 following the

procedure used in Example 23. MS ’(m-lj'H)‘":' 497.

Example 50

10 {4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3-hydroxy-phenyl)-methanone

[
/N

Q

| Br
N § /@/UN\ (E\S\ o \©\N/lesl N °
®/\S/U\N/U\N | * on N

MW 215.05 MW 437.57
CgH,BrO, CsHayN:0,S

The compound was prepared from 2-bromo-1-(3-hydroxy-phenyl)-
ethanone (Example 95, also see procedure of Pasaribu,S.J. et al. Australian
15 Journal of Chemistry. 1973, 26(6), 1327-31) and the resin-bound thiourea of
Example 18 following the procedure used in Example 23. MS (m+H)": 438.



used in Exanple 23. M5 (mtH) +: 497. WO 2005/ 103034
PCT/ EP2005/ 003734 -70 Exanple 59

WO 20081103004 2- (4-[ 1, 4' ] bi pi peri di nyl -1" -yl - phenyPEIEPI)5/003734
hi azol -5-yl]-(3, 4- difluoro-phenyl)-nmethanone ON Br N
OONN + 1\ NSI O Np SNN&- FF MV235. 03 MWV
497. 61 F CB8H5Br F20 C26H29F2N50S 5 The conpound was
prepared from 2-brono-3', £xampleudt o- acet ophenone
(ABCR) and the resin-bound thiourea of Exanple 19

(‘ﬁ‘{%n&gg qiégﬁﬁ o 8:1 1‘%]%?8 de'?wﬁﬁm?‘ 1) %e%mlno]-thlazole-

[ 4- Ami no- 2- (4-[ 1, 4' ] k§-padssny}-behzbhityile phenyl ani no) - t
hi azol -5-yl]-(3, 4- dichl oro-phenyl)-nmethanone ON Br
NO ONNJ~I\V NIVNI 1T O NN+ C C | C

OH

é B Ho’a\o
N o) N H,
@\Sruiﬂ/g@/ + - \Qﬁj}l\s I o

I
N

MW 224.06 MW 502.64 i
CaftgBNO CarHagNe0,S N
5 The compound was prepared from 4-(2-bromo-acetyl)-benzonitrile

(AIdrlch) and the resin-bound thiourea of Example 21 foIlowmg the procedure
used in Example 23. MS (m+H)": 503.

Example 52

10 {4-Amino-2-[4-(3-hydroxy-[1,4]bipiperidinyl-1 "-yl)-phenylamino]-thiazol-5-
yl}-(4-nitro-phenyl)-methanone

OH HO/QI
Q N

Cf L
SO S WO, —

MW 244.05 MW 522,63
CgHeBrNO, CpeHaNs0,S

The compound was prepéred from 2-bromo-1-(4-nitro-phenyl)-ethanone
(Aldrich) and the resin-bound thiourea of Example 21 following the procedure
15 used in Example 23. MS (m+H)": 523.



MV 267. 94 MN 530.52 CI C8H5Br Cl 20 C26H29CI 2N5CS The
conpound was prepared from

wWQ@205000038' , 4' - di chl or o- acet ophenone (ABCR) arpdI/EPm®05/003734
resi n-bound thiourea of Exanple 19 follow ng the
procedure 15 used in Exanple 287 -M5 (mtH) +: 529. WO
2005/ 103034 PCT/ EP2005/ 003734 -71 Exanple 61
[ 4- Amino-2-(4-[1,4']bi pi pastgthpld 53 - vl - phenyl am no) t
hi azol -5-yl]-(4- fI uoro- phenyl E-mst hanone ON Br

ONN J~ i\ N' 17,038
-F{4«esnmzcb4¢éwoml@s1 Ty-pie iy aenaDY i ﬁg'a%"*"y'}
from 2-brono-4'-fl u mﬂﬂﬂmhaﬁﬁﬁ@) and the

resi n-bound thi oure Eigmpl 19 follow ng the

procedure wused in Exan'pl e 23. M5 (mtH) +: 480. Exanple

62 10

[ 4- Amino-2-(4-[1,4" ] bipiperidinyl-1"-yl- 'no)-t
hi azol -5-yl]- (4-chlorox3-nitro-ghenyl)- msth ON
Br NONN NSN | O o \@\NlN
|
N S N N/kS °
®/\SJ\N/U\N
oo
MW 244.05 MW 492.60
C5HeBrNO, CasHagNg0,S
5 The compound was prepared from 2-bromo-1 -(4-nitro-phenyl)-ethanone

(Aldrlch) and the resin-bound th|ourea of Example 20 foIIowmg the procedure ..
“used in Example 23. MS (m+H)*: 493

Example 54

10 4-{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile

G
D o Q
= oo
NH S )\ o
& S*n*uﬁ < i

MW 224.06 MW 472.62 Il
CqHgBrNO CagHsN:OS
The compound was prepared from 4-(2-bromo-acetyl)-benzonitrile -
(Aldrich) and the resin-bound thiourea of Example 20 foIIowmg the procedure
15 used in, Example 23. MS (m+H)*: 473.



F SANNLN + ON+ OCl O0-N+ MN278.49 MNV541.08 0 C
C8H5Br CI NOB C26H29CI N603S The conpound was prepar ed

WO c@si1@3084 ono- 3' - ni tro-4' -chl oro- acet ophenoneP(HBERYP5/003734

10

15

and the resin-bound thiourea of Exanple 19 foll ow ng
the 15 procedure used in Examgde 23. M5 (mtH) +: 541.
X\O[ 2025{ 1030321 PCT/ EP2005/ 003734 -72 Exanpl e 63

-[4- Amino-2- (4-[1, 4' ] bi pERanigle®pl - 1' - yl - phenyl ami no-
t hi azol e-5-carbonyl]- ,. enzol ¢ acid ON BryN NH2

NOI 0O NHSNHSNW H HO O HO.Q, .
mzmm.gafzam-mammeengmmﬂphﬁw%m%\%'éﬁcmmyﬂ' |
prepare rom 2- br ono- 4 bonyl - acet oph
(Cakwood) and the resin- bgéﬁge?ﬁﬁ%reayof Exanpr)eeggne

following the procedure used in Exanple 23. M'S
(mtH) +1 506. Exanple 64 10 ™

3-[4-Am no-2-(4-[1, 4" ] ki pi peridinyl-1"- ¥ :

yl>phepl ani no) -

t hi azol e-5-car bony| br --~$Q s

S O yl]-[ bgnzonit r e ON Br NN O i ",
3 T | Q]

— (0]

H H .

il

N

MW 224.06 MW 486.64 Il
CQHSBFNO CZ7H30NGOS N

The compound was prepared from 4- -(2-bromo-acetyl)-benzonitrile
(Aldnch) and the resin-bound thiourea of Example 19 following the procedure

“used in Example,23 -MS. (m+H) 487..

Example 56

[4-Amino-2-(4-[1 ,A'Ibipiperidinyl-1 '-yl-phenylamino)-thiazol-5-y|]-(4-nitro-
phenyl)-methanone

)I\JI\JSL/Q/UQ O \©\N13|N°
®/\s N7 N ¥ g
N

oo .

oMo
MW 244.05
MW 506.63
CyHgBrNOg CogHaoN0sS

The compound was prepared from 2-bromo-1-(4-nitro-phenyl)-ethanone
(Aldrich) and the resin-bound thiourea of Example 19 following the procedure

used in Example 23. MS (m+H)": 507.



~\V N\ -/ P SANINQ + N Ni MWV 224. 0583 MN 486. 6438

COH6Br NO C27H30N60S The conpound was prepared from
wQ@2@s00m934' - cyano- acet ophenone (Cakwood) and tPET/EP2005/003734

resi n-bound thiourea of Exanple 19 follow ng the

procedure 15 used in Exanpl e 83 MS (m+H) +: 487. WO

2005/ 103034 PCT/ EP2005/ 003734 -73 Exarrpl e 65

[ 4- Ami no- 2- (4-[ 1, 4' ] bi pi pExampi¢I87 ' - y| - phenyl ani no) - t

hi azoI 5 yI] (3- hydroxy- phenyl)-nmethanone Br ON ON N

12 BoAba R e e ko

prepared from2-b ro no-4'-hyd roxy-aceto ph e none
(exanpl e 95) and (H5-diluoro-pbenyl)tmethanenef Exanpl e
19 follow ng the procedure used in Exanple 23. M

(mtH) +: 478. Exanple 66 io
{4- Ami no-2-[4-(4-pyrrolidin-1-yl- |per|@1 yl) - pheny

| I or o- phe t hanone
ON Br ON NO I @ 'BS O

| am no] -t hi azol - 5 yI} (3 5-
Qg o ly
®AS/U\N | F F

O_Q_I—\

MW 235.03 MW 497.61
CatieBrF,0 CagHagFoNs0S
5 The compound was prepared from 2-bromo-3',4’-difluoro-acetophenone

(prepared from the procedure described by Chu, Xin-Jie et al, W02003097048)
-4hd thé resin-bound thiourea of Example 19 following the procedure tiséd in
Example 23. MS (m+H)": 498.

10 Example 58
[4-Amino-2-(4-[1,4']bipiperidinyl-1 '.yl-phenylamino)-thiazol-5-yl]-

(4-chloro-phenyl)-methanone

@
Br \O
N
ol [OR ¢
S Pes ey
®/\s NN ¥
Cl

MW 233.49 MW 496.08
CaHBrClo CygHgoCINGOS
The compound was prepared from 2-bromo-4'-fluoro-acetophenone

15 (ABCR) and the resin-bound thiourea of Example 19 following the procedure
used in Example 23. MS (m+H)": 497.



NI S/ INN\%+ FFFF MV235.0292 MM83. 59

C5H5Br F20 C25H27F2N50S The conpound was prepared from
wQ20s000038' , 4' - di fl uor o- acet ophenone ( pr epar eRiCT/EP2U05/003734

the procedure described by Chu, Xin-Jie et al,

W2003097048) 15 and the resnmbound t hi ourea of

Exanple 20 followi ng the procedure used in Exanple

23. M5 (m+H) +: 484. WO 20(EMample3d pCT/ EP2005/ 003734

-74 Exanpl e 67

[ -

| a2 31 B R TR il Ltk do P EIP3.4
Br O ND O\ N r ~difluoro-phéhyl)4metRagoneS~-N-N ( ~ ~ |
Cl G MN233.49 MWV 482.05 CBHSBr Cl O C25H28CI NSGS 5
The conpound was prepared from
2-brono-4'-fluoro-acetophenone (ABCR) @ t he
resi n-bound thioure Exanmpke 20 follo he
procedure used lea3! M5 (m+H) +: 483n_Exanpl e

68 10 N
{4- AmjhOJ]\Z4 pyrrolidi yl - pHpesi di n- 1- yI ¥~ o
a F

I.ﬁ\rﬁo]Ntrﬂ ol -5-yl }-

MW 235.03 MW 497.61
CgHBIF,0 CoHpoFN:OS T
5 The compound was prepared from 2-bromo-3’,4'-difluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 19 following the procedure
used in Example 23. MS (m+H)*: 498.

Example 60

10 [4-Amino-2-(4-[1,4"]bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3,4-
dichloro-phenyl)-methanone

Q
Cf'O o Q N
@\siwiv@/ N * a T QNN\S °

Ci
Cl

MW 267.94 MW 530.52 ol
CgHBrCl,0 CpgH2CLNSOS
The compound was prepared from 2-bromo-3’,4’-dichloro-acetophenone
(ABCR) and the resin-bound thiourea of Example 19 following the procedure

15 used in Example 23. MS (m+H)": 529.



(3, 4-difluoro-phenyl)-nethanone ON Br N,) OONN i N

Il NSO SJ~-NN +FFI MV235 03 MN483.59 F F
w@dSBeI20O C25H27F2N50S The conpound was pr epaPEHEP20051003734

2-brono-3",4'-difluoro- acetophenone (ABCR) and the

resi n-bound -t hi ourea of Exanpt €120 fol l owi ng the

procedure 15 used in Exanple 23. M5 (mtH)+: 484. WO

2005/ 103034 PCT/ EP2005/ 00%@1‘.&&@1 Exanpl e 69

[{4- Ami no- 2-[ 4- (4- pyrrolidin 1 yl - pi peridin-1-yi)-phen

yg@?rﬁm%?ghy%ﬁ?ﬁe}ndm yl-1 n henylamm%thlazol-?_allm-ﬂuoro-~

1 Nn/ NHN-S 1 O phenyl)-bethappreCl i C MV
267. 94 MW 516.50 CI C8H5Br Cl 20 C25H27CI 2N50S 5 The
conmpound was prepared from
2-brono-3',4'-di chl oro-acet ophenone (AB@ and the
r esi n- bound. t hi our ea o,:;’ixarrp er20 foll own
procedure used in e 233yM5 (mtH) +: 5 nRIeN
0 /@/ &

@A

F

MW 217.0388 MW 47962 F
C,H,BIFO CogHagFNOS

5 The compound was prepared from 2-bromo-4’-fluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 19 following the procedure
used in Example 23. MS (m+H)": 480.

Example 62
10 [4-Amino-2-(4-[1,4"]bipiperidinyl-1 ".yl-phenylamino)-thiazol-5-yl]-

(4-chloro-3-nitro-phenyl)-methanone

o L8 @
®/\SNN‘ \(.Ns

MW 278.49 MW 541.08
" C8H5BrCINO3 C26H29CIN6O3S

+

Cl

The compound was prepared from 2-bromo-3'-nitro-4'-chioro-
acetophenone (ABCR) and the resin-bound thiourea of Example 19 following the

15 procedure used in Example 23. MS (m+H)": 541.



10
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

wo 2005na3034 hi azol -5-yl }- (4-fluoro-phenyl) - net hBCIRR2005003734

10

15

Br NOONNH NHSNal\ _I_i NHSO SNN + H HH
F MV 217.0388 MN 465.5972 F -C8H6Br FO C25H28FN50S The
conpound was prepared fro

m
2- br ono- 4' - f1 uor o- acet ophEXaAwIe®3BCR) and t he
resi n-bound thiourea of Exanple 20 follow ng the

REAHD AR IAREAL L AR it Siarbony- .

{ 4- Ami no- 2- [ 4- (4- pyrrol i ddenzoiglagidperi di : n- 1- yl ) - phen
yl am no] -t hi azol -5-yl } -
(4-chloro.-3-nitro-phenyl)-nmethanone BL.C):~)NN NO
~~ NI O NSNNS S-NAN+ 0.1 + NQ 0C 0dC
MW 278. 49 MN 527. 05 N@

N

Br NH,
NH S /@/U@ ’ ‘ \Qﬂisl °
oy +

HO O
MW 243.06 MW 505.64
CoH;BrO, Cy7HgN:O;S

The compound was prepared from 2-bromo-4’-hydroxycarbonyl-
acetophenone (Oakwood) and the resin-bound thiourea of Example 19 following

the proced(is Uséd in Example 23. 'MS (m+H)*: 506
Example 64

3-[4-Amino-2-(4-[1,4'Ibipiperidinyl-1 '.yl-phenlamino)-thiazole-5-carbonyl]-
benzonitrile

Br \Q‘

N
Cr@ ° Qs
N™ 'S
N N
®/\S/lLNiN + !
Z
. N" N
MW 224.0583 MW 486.6438
CoHgBrNO CarHgoNeOS

The compound was prepared from 2-bromo-4’-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 19 following the procedure
used in Example 23. MS (m+H)": 487.



C8H5Br Cl NOB3 C25H27CI N68S 5 The conpound was prepared
from2-brono-3' -nitro-4'-chloro- acetophenone (ABCR)
W@nstse34 esi n- bound t hi ourea of Exanpl e 20 f oPdDWPI995/003734

the .procedure used in.

'527: Exanple 72 10

Example 23 : M5, +
3. (rn+H)

3-{4-Am no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phe

nyI am no] -t hi azol e- 5-

N NONS N

zonitrile N Br ON

O NSI \ Na~S-NNi +/ NN

%oun?ﬁaﬁﬂgg ngM‘jKW? WAdfHenyZRIRSMIS2105-yI] - (3-hydroxy.
2- br ono- 4' - cyano- acet opienyhenetianei®d) and t he

resi n-bound thiourea of Exanple 20 follow ng the
procedure 15 used in Exanp

le 23. M5 (mt : 473. WO
2005/ 103034 PCT/ EP2005/ 003734 -77 Exanplie
{4- Ami no- 2-[ 4- ( 3- hydroxy [1,4"] bipiperidi ny

enyl am no] - t hi azol
yl}-(3, 5- dlfluoro-

Br N
®/\S’U\N’LN/©/

-yl)-ph

rre/égnoneo o(]\l(]\l\®\cz‘k o

MW 215.0478 MW 477.63
C8H7BrO2 ' C26H31N502S
5 The compound was prepared from 2-bromo-4’-hydroxy-acetophenone

(example 95) and the resin-bound thiourea of Example 19 following the
procedure used in Example 23. MS (m+H)+: 478.

Example 66

10 {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3,5-difluoro-phenyl)-methanone

®/\s

9
Lo

Br \Q\l

N
° |08 's
N S o
————e -
F F
F F

MW 235.0292 MW483.59

CgHSBIF,0 CpsHarFoN;08

‘The compound was prepared from 2-bromo-3’,4'-difluoro-acetophenone
(prepared from the procedure described by Chu, Xin-Jie et al, W02003097048)
15 and the resin-bound thiourea of Example 20 following the procedure used in

Example 23. MS (m+H)": 484.



NNNSO-~SNNY(:-)- + FFFF MNV235.03 MV513.61
C8H5Br F20 C26H29F2N5O2S 5 The conpound was prepar ed

WO e@sn@obs ono- 3' , 4' -di fl uor o- acet ophenone ( pr BEHERZH05/003734
fromthe procedure described by, Chu, Xin-Jie et al,
W2003097048) and the resi n-b%ﬁndthi ourea of Exanple
2.1 ,followng"the' procedureused*-in Exanple 23. M
(m+H) + 514. 10 Exanpl e 74&EXxample 67

{4- Ami no- 2-[4-(3-hydroxy-[1,4"]bipiperidinyl-I"-yl)-ph

S A QR YRS LR ool 51
i +/ -~ HHHQ 4-chivrephenyl)umethanese C8H6Br Cl O
C26H30CI N502S The conpound was prepared from

2-brono-4'-fl uoro-acetophenone 15 (ABCR) ~and the

resi n-bound thiourea of Exanple 21 foll oW t he

procedure used in Exanple 23. M5 (mtH)+: 512

2005/ 103034 PCT/ EP2Q05/ 003734, 78 N N
Qs

Ci

MW 233.49 MW 482.05
CgHgBrCIO CysHzCINSOS

5 The compound was prepared from 2-bromo-4’-fluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 20 following the procedure
used in Example 23. MS (m+H)": 483.

Example 68

10  {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3,4-difluoro-phenyl)-methanone

U I |N
sjl\Nj\N/@ ¥ - \©\ ~ °

F

@&

F

MW 235.03 MW 483.59
C,4HSBIF,0 CpsHyrFoN-0S

The compound was prepared from 2-bromo-3’,4’-difluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 20 following the procedure
15 used in Example 23. MS (m+H)": 484. '



Exanpl e 75

{4- Am no-2-[4- (3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph
w@poobaeoso] -t hi azol -5- yl}-(3,4-d PCT/EP2005/003734

i fl uoro-phenyl)-nmethanone OH CH ON Br NOOH2 N jj

SI NHSI \'NI.\ a/]~ OSHM/ + FHFI F MV

235.03 MW 513.61 F CBH5BrF20 C26H29F2N502S 5 The

conpound was prepared frorExample 69

2-brono-3',4'-difluoro-acetophenone (ABCR) and the

pﬁg'clg@W&e 'ﬁd[g,t Ql dey:frsggﬂ{ E @iﬁizl’gbﬁdﬁ/i'sﬂfﬁhh)ﬁ@hgﬁarﬁﬁﬁa]-thlazol-s-yl}

76 10 (3,4- dlchIoro-phenyl)-methanone

{4- Ami no-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-I"-yl)-ph
enyl am no] -t hi azol - 5-

yl }- (3, 4-di chl oro- phenyl ) - net hanone O—C‘ ON Br NO

NHZ IN HISI i ~NO/jSJ HH +&Cl HSCIU/WZG? 94
MN 546. 52 Cl

NHS O/ \©\)\|o
@/\ /©/ o N S

Cl
Cl

MW 267.94 MW 516.50 cl
CgHsBrCLO CosHy;CLN;OS
5 The compound was prepared from 2-bromo-3’,4’-dichloro-acetophenone

(ABCR) and the resin-bound thiourea of Example 20 following the procedure
used in Example 23. MS (m+H)": 516.

Example 70

10 {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(4-fluoro-phenyl)-methanone

{2
j\ﬁ@/U . I \©\)N'\| 0

F

NH
&

MW 217.0388 Mw 4655972  F
CgHGBIFO CasHasFN;OS
The compound was prepared from 2-bromo-4'-fluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 20 following the procedure:
15 used in Example 23. MS (m+H)": 466. o



C8H5Br Cl 20 C26H29C12N502S The conpound was prepar ed
from 2-brono-3', 4" -chl oro-acet ophenone (ABCR) and the
wo e®snedaund t hi ourea of Exarrpl e 21 foll ow ng PEIEEP2005/003734

procedure 15 used in Exanp %é% M5 (mtH) +: 546. WO

2005/ 103034 PCT/ EP2005/ 003734' 79 Exanple 77

{4- Am no-2-[4-(3-hydroxy-[1,4 peridinyl-1"-yl)-ph
enyl-am no] -t hi azol -5- vyl }Bimwa- phenyl ) - met hanone
H OHON NOBr NNH2 NHS NI O "J~I\ N' ~P S~

&ﬂAﬁiHo¢£4-WVp%ﬁ70l%ﬂﬁ81 Wbﬂ?e'i’uﬁ% fyl) @H\‘@@ylﬁﬂnno]-thlazol-s-yl}

he conpound was prepared rom
2- br ono- 4' - f | uor(é-chleresmrittarphepybanpthanpnee
resi n-bound t hi ourea of Exanple 21 follow ng the
procedure used in Exanple 23.. M (mtH) +.--496.
Exanple 78 10
{4- Ami no- 2-[ 4- ( 3- hydroxy [1, 4 ]blplperldlny -yl)-ph
-enyl am no] -t hi azol

yl }- (4-chl oro- 3- m@@nyl)o hanone 06 O\Q )N\

O
S)J\N . a
®/\ rI\ll O., +
o ¢ N
o Cl
MW 278.49 MW 527.05
C8H5BrCINO3 CpsHa7CINGO;S
5 The compound was prepared from 2-bromo-3'-nitro-4’-chloro-

acetophenone (ABCR) and-the resin-bound thiourea of Example 20 following the
~procedure used in. EXampﬂluemé’S‘.s MS (m+H)": 527

Example 72

10  3-{4-Amino-2-[4-(4-pyrrolidin-1 -yI-piperidin-1 -yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile

G
ij\/@UN . NS
®/\SNN ¥ >

NZ
MW 224.0583
CHBINO - MW 472.6167
CZGHZBNGOS

The compound was prepared from 2-bromo-4’-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 20 following the procedure
15 used in Example 23. MS (m+H)™: 473.



Br N NO~\ ~1 NSNaNO SANLN+ O,N+ n ON+ O

Cl 11 0 d MN278.49 MW 557.08 C8H5Br Cl NO3
W@2B2®08N604S The conpound was prepared from PCT/EP2005/003734

2-brono-3'-nitro-4'-chl oro- acetophenone (ABCR) and

t he resin-bound thiourea of B<a7npl e 21 follow ng the

15 procedure used in Exanple 23. M5 (mtH) +: 557. WD

2005/ 103034 PCT/ EP2005/ 00EXamplegt3 Exanpl e 79

4-{4- Am no- 2-[ 4- (3-hydroxy-[1, 4'] bi piperidinyl-1"-yl)-

p = = a £ H H | - Lo L}

R s S v S

+ HOO HO O yi}-(3,5-difluoro-phenyl)-methanone

o)

| Q

@ o Br \Q\I N
N S /@/U D\NJLSI
®/\SJ\NJ\N Yk .

MW 235.03 MW 513.61
CgHsBrF,0 CagHaF2N50,S
5 The compound was prepared from 2-bromo-3',4’-difluoro-acetophenone

(prepared from the procedure descrlbed by Chu Xin-Jie et al, W02003097048)

“and'the resm~botmd ‘thiourea of Example 2. followmg the procedure‘uséd-in®
Example 23. MS (m+H)": 514.

10 Example 74

{4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-
yl}-(4-chloro-phenyl)-methanone

OH
OH ON
o )
N
Sl e
|
NH S /©/N NJ\S (0]
D T H
+
S N N
H H
Cl
MW 233.49 . MW 512.08
CgHBrCIO C,6H3CINO,S

The compound was prepared from 2-bromo-4’-fluoro-acetophenone
15 (ABCR) and the resin-bound thiourea of Example 21 following the procedure
used in Example 23. MS (m+H)": 512.



MN 243. 0583 MWV 521. 64 CO9H/Br O3 C27H31N504S 5 The

conpound was prepared from 2-brono-3'-nitro-4'-chl oro-
wa@e@sapenone, (Cakwood) and the resin-bound t hPOUERRO§003734

Exanpl e 21,fdllowi ng:, the pr%edure used in Exanple

23. M5 (mtH) +: 522. Exanple 80/f0

3-{4- Am no-2-[4-(3-hydroxy-[1,4' ]bipiperidinyl-1"-yl)-

phenyl ani no] - t hi azol e- 5- &%¥HBRIE B phenzonitrile OH OH

ON Br NONIIIIl NH2 Na'" NHSNSO N+H HHMV

gg&-&?ﬁ%-ﬂﬁﬁ@%ﬁffo g-WWr@ﬁW@W?%e%mino]-thiazol-5-

nmpound was pr €par e

2- br ono- 4' - cyanoYhd@ibgiflunesphenylivwpeliiangne t he
resi n-bound thiourea of Exanple 21 follow ng the
procedure 15 used in Exanple 23. M5 (mtHpa: 503. WO
2005/ 103034 PCT/ EP2005/ 003734 -81 Examphke 81
{4- Ami no-2-[4-(3-hydro [1,4"]bipiperidnyl-1'-yl)-phe
nyl am no] -t hi azol - 5- %(3- hydr@axy- phen \C‘rﬁt hanone

N

N
NH 3 ' \©\ A 1 o
s . s
® H -H F
F
F

MW 235.03 MW 513.61

CgHgBrF,0 CoHaoFoN:0,S
5 The compound was prepared from 2-bromo-3’,4’-difluoro-acetophenone

(ABCR) and the resin-bound thiourea of Example 21 following the procedure
.used in Example 23, MS (m+H)": 514.

Example 76

10 {4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-
yl}-(3,4-dichloro-phenyl)-methanone

OH

¢ G
é N
Br \O
o Y
e U
/U\ + N~ S
Cl
Cl

MW 267.94 MW 546.52
C4HSBICLO CosHaCloN:0,s &
The compound was prepared from 2-bromo-3’,4’-chloro-acetophenone
(ABCR) and the resin-bound thiourea of Example 21 following the procedure

15 used in Example 23. MS (m+H)": 546.



OH OH6 Br NONNH2 NHSNaN'" O HSHHHOHO
MV 215. 05 MW 493. 63 CBH7Br Q2 C26H31N503S 5 The
W@ 0vpaesesd was prepared from PCT/EP2005/003734
2-bronD-4'-hydroxy-acetophenonz (Cakwood) and the
resi n-bound thi ourea of Exanpfl 921 fol | owi ng the

procedure wused in7, Exanple 23 | - (mHH, ) 49
Exanple 82 io I:gxamgle7

{4- Am no- 2-[ 4- (4-di net hyl am no- pi peridin-1-yl)-phenyl a

:  azal . . | ! .
R 80Ty g gL ozl
MW/ 235. 03 - MW 457. 5d}-Gsflepresabenyi)-pwsthapore The

conmpound was prepared from
2-brono-3',4'-difluoro-acet ophenone (p%r ed from

the procedure described by, Chu, X n-Ji t al,
W2003097048) 15 and thg'resin-bound t rea of
Exanpl e 18 followi ng the roceodurBe used in

v o

F

MW 217.0388 MW 495.62 F
CqHeBIFO CygHagFN;0,8
5 The compound was prepared from 2-bromo-4’-fluoro-acetophenone

(ABCR) and the resin-bound thiourea of Example 21 following the procedure
used in Example 23. MS (m+H)%:-496.

Example 78

10  {4-Amino-2-[4-(3-hydroxy-[1,4"Ibipiperidinyl-1'-yl)-phenylamino]-thiazol-5-
yl}-(4-chloro-3-nitro-phenyl)-methanone

0]

Q
Loy O

o
N S N
)j\ JJ\ + O «+
®/\s NT N N
o cl
MW 278.49 MW 557.08
C,H,BrCINO, CpeHaeCINGO,S

The compouhd was prepared from 2-bromo-3’-nitro-4’-chloro-
acetophenone (ABCR) and the resin-bound thiourea of Example 21 following the

15 procedure used in Example 23. MS (m+H)": 557.



Exanpl e 23. M5 (mtH) +: 458. WD 2005/ 103034
PCT/ EP2005/ 003734 -82 Exanple 83

W@ 2008103004 2- [ 4- (4- di et hyl ami no- pi peri di n- 1- yl pepRRI0Y$/603734

10

15

m no] -t hi azol -5-yl }- (4- chI or o- (%henyl ) - met hanone , N
Br N N~ OI " NNNS I SNN + CI MW 456. 01
Cl MW 233.49 5 C8H6BrCl O C23H26CI N5OS The conpound
was prepared from 2- br onoExamplest- acet ophenone
(ABCR) and the resin-bound thiourea of Exanple 18

. %{4 %W\ E‘)% 51 Tﬁég tﬁ&ﬁ@&i n’pﬁ }b?g%érmmﬁx‘?m Shéhylamino]-thiazole-~

{ 4- Ani no- 2- [ 4- (4-di nﬁtmbawﬂowacuamd 1-yl) - phenyl a
m no] -t hi azol -5-yl }- (3, 4-difluoro-phenyl)-nmethanone

,, N Br NONN I i N+ I\ '"~Ns O pSNNFFI MV
235.03 MW 457.55 F F

MW 243.0583 MW 521.64
CgH,BrO, CarHayNs0,S

The compound was prepared from 2-bromo-3'-nitro-4’-chloro-
acetophenone: (Oakwood) and the resin- bound thlourea of Example 24, followmg :
the procedure used in Example 23. MS (m+H)": 522.

Example 80

3-{4-Amino-2-[4-(3-hydroxy-[1 ,A'Ibipiperidinyl-1'-yl)-phenylamino]-thiazole-
5-carbonyl}-benzonitrile

OH
OH N
Br ‘ \O A
o o
NH S N NJ'\SI o
SJ\NJ‘\N + H
E SN N NP
Z
MW 224.0583 MW 502.64 N
C4H,BrNO CHygNs0,5

The compound was prepared from 2-bromo-4’-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 21 following the procedure
used in Example 23. MS (m+H)": 503. '



C8H5Br F20 C23H25F2N50S The conpound was prepared from
2-brono-3',4"'-difluoro-acetophenone 15 (ABCR) and the
wo e®snedaund t hi ourea of Exanple 18 foll ow ng PEEEP2005/003734

procedure used,in Exanple 23. M5 (m+H)+: 458. WO
2005/ 103034 PCT/ EP2005/ 003734 8183 Exanpl e 85

{4-Am no-2 -[4-(4-d i methyl ami no

- pi peri din-1-yl ) - phenyl anEXamplei8d; o] - 5-y| ) - (3, 4-di chl
or o- phenyl ) -nmethanone ,N Br OON\ NH2 NH S i NI I

2.14-[8- i ) -pHéAPRNImofithiazol-5-
%%Wg&%ﬁgggh ’;ﬁg‘og ]ggfﬁgwg!)ﬁg?u%) %\é gr eparcgd
from 2- brono-3' , ¥i}-(@rhydioxycehenylmeihanofecr) and t he
resi n-bound thiourea of Exanple 18 follow ng the
procedure -used in. Exanple 23. M5 (mtH)+o1490.
Exanpl e 86 10
{ 4- Ami no- 2- [ 4- (4- di met hyl,am no- pi peridi ng 15yl ) -
phenyl ami no] -t hi azol -5-y] ) - (4-fl goro- phenyl‘Cw,et hanone

N y NH,

" _N Br N~OO\Inré~/‘\}\\NI}J1
: N ' \©\ A M o
NH S (
S)LNJLNJ@ . — N s
®/\ H H HO

HO

MW 215.05 MW 493.63

CgHyBrO, CagHaiNsO,S

5 The compound was prepared from 2-bromo-4'-hydroxy-acetophenone

(Oakwood) and the resin-bound thiourea of Example 21 following the procedure
used:in Example.23. :MS-(m#H)":: 494

Example 82

10 {4-Amino?2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
| (3,5-difluoro-phenyl)-methanone

/
~N

| Br
o [0
|
NH S U N/ks 0
JL + —_ H
S N N E E
N

MW 235.03 MW 457.55
CgHBIF,0 CaaHpsFaNsOS

&

The compound was prepared from 2-bromo-3’,4’-difluoro-acetophenone
(prepared from the procedure described by, Chu, Xin-Jie et al, W02003097048)
15 and the resin-bound thiourea of Example 18 following the procedure used in
Example 23. MS (m+H)": 458.



10

15

SNN +F MNV217.0388 MN439.56 F (8, H6Br FO
C23H26FN5CS The conpound was prepared from

wQ20s500034' - f | uor o- acet ophenone (ABCR) and t hBCT/EP2005/003734

resi n-bound thiourea of Exanple 18 follow ng the
procedure 15 used in Exanpl e 83- Vs (mtH) +: 440. WO
2005/ 103034 PCT/ EP2005/ 003734 -84 Exanpl e 87

{ 4- Ani no- 2- [ 4- (4- di net hy| &xanpRlgi&%ri di n- 1-yl ) - phenyl a
m no] -t hi azol -5-yl }-
(4-chloro-3-nitro-phenyl)-nmethanone ~ N Br )N NH2 N~

QH+AmMin®2-M-(4-dimethytamino-piperidinat iyl pheayieming]-thiagol-5-yl}-

a MWV 278.49 MWV 5?%‘&2‘}%%‘%%)%[;@3“%&256 N6 O3S

The conpound was p

2-brono-3'-nitro-4'-chloro- acetophenone (ABCR) and
the. resin-bound thiourea of Exanple 18  foll ow ng
the_ procedure used in Exanple 23. M ( “~. buy.
10 Exanple 88 | Br N
3-{4- Am no- 2-[ 4-( LNet hyl afiypo- pi peri di n- 1-yl heg

| 'am no] 3t hi az/@; carbonyl }-kenzonitrile , N NJ‘\Sl 0

®/\SJJ\N/[1\N ¥

Cl

ci
MW 233.49 MW 456.01
C,HgBrCIO CpaHoeCIN;OS

The compound was prepared from 2-bromo-4'-fluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 18 following the procedure

used .in.Example. 23: MS.(m+H)": 456. |

Example 84

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3,4-difluoro-phenyl)-methanone

/
N

UN'\ 9 Re N
ol E; BN w e
F

MW 235.03 MW 457.55
CgHyBrF,0 CpgHapsF,N5OS

F
F

The compound was prepared from 2-bromo-3’,4’-difluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 458.



Br ONN aNNl O'" \ NS NNHS 1T 0 Il I SAND~-N + N MN

224.0583 MN 446.58 N C9H6Br NO C24H26NBOS The conpound
wor®spedpar ed from 2-bronp- 4' - cyano- acet ophenoP@r/LB2005/003734

(Cakwood) and the resin-bound thiourea of Exanple 18

followi ng the procedure used" 5%'Exan‘pl e 23. M5

(m-H) +: 447. WD 2005/ 103034 PCT/ EP2005/ 003734 -85

Exanpl e 89 [4-Ani no-2-(4- )

pi peridinyl-I"-yl-phenyl am no)-thiazol -5-yl]-(3-nitro-

phenyl ) - met hanone J1a. igNa NN + O

RIS b s 544 Hmib 2 imothyanie 1

C26H30N603S 5 The conpound was_prepared from

2pimemtcbnsl-yhrnhmﬁ%wmhﬂﬂ@z@l-5ﬂt}a&néﬁ§h'@ﬁ@ "ahignyl)-methanone

resi n-bound thiourea of Exanple 19 follow ng the

procedure wused-in Exanple:23. ,,MS (. mk H) +: 507.

Exanpl e 90 10

{4- Ami no-2-[4-(4 rn‘olldlnol plperld\01 yl) - pheny
| ami no] -t hi azol - bﬁ’(
NH s \©\

S N s
®/‘ H :

H

Cl
MW 267.94 MW 490.46 al
CgH5BrCl,0 CyaH,sCl.N5OS
5 The compound was prepared from 2-bromo-3',4’-chloro-acetophenone

(ABCR) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 490.

Example 86
10 {4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-
phenylamino]-thiazol-5-yl}-(4-fluoro-phenyl)-methanone

/
/N

Mﬁg : 5 _ Qi
F

MW 217.0388 MW 439.56 F
C4HgBTFO CysHa6FNOS

®/\s

The compound was prepared from 2-bromo-4'-fluoro-acetophenone
(ABCR) and the resin-bound thiourea of Example 18 following the procedure
15 used in Example 23. MS (m+H)™: 440.



(3-nitro-phenyl)-methanone Br ONNN OO ONO + SI O

O N+ MN244.05 MW 492.60 0 C6H6Br NGB C25H28N603S
wab@saaoppound was prepared from PCT/EP2005/003734

2-brono-3' -ni tro-acet ophenone OCakwood) and the

resi n-bound' t hi ourea of Exanpl® 20 follow ng the

procedure 15 used in Exanple'23. M5 (mtH)+: 493. WO

2005/ 103034 PCT/ EP2005/ oo%&m% Exanpl e 91

{4- Ami no- 2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph

enyl am no] -t hi azol -5- yl }-(3-nitro-phenyl)-nethanone 0 .

J4AmDho-2-]4-(ANdinethylam$to-piper@iine O-yl)-p nylamime]-thiazol-5-yl}-

244. 05 MW 522.6 . H. B C26H3 The

conpound was priéa&éa"?' g}hro-pﬁenngét?naQ\o%e

2-brono-3' -nitro-acet ophenone (OGakwood) and the

resi n-bound thiourea of Exanple 21 follow ng the
procedure used in.Exanple 23. M5 (mtH) -l-’.N\Efil%. Exanpl e

92
, Br N NH2
o Q
NH S N '
s NJ\N O
®/\ H H N :
o ¢l

MW 278.49 MW 501.01
CgH5BrCINO, C3H2CINGO,S

The compound was prepared from 2-bromo-3'-nitro-4’-chloro-
acetophenone (ABCR) and the resin-bound thiourea of Example 18 following the.
wprocedure used in Example 23. MS (m+H)": 0U1.

10 Example 88

3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile

!

/N
| i Q
Cf h ) \Q 1 |N
N A 0
Lo — e
®/\s NN >
=
N/
MW 224.0583 MW 446.58
CgHBrNO C,,HsN;0S

The compound was prepared from 2-bromo-4'-cyano-acetophenone
15 (Oakwood) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 447,



10

{4- Am no- 2-[ 4- (4-di et hyl am no- pi peridi n-1-yl)-phenyl a
WOorewsjiedobd azol - 5-yl }- (3-ni tro-phenyl) - met hanoPET/EB005/003734

~_NNON " NI i N+O +# NNO SINNOO N MV
244,05 MN 466.57 O C8H5Br NOB &23H26N603S The conpound
was prepared from 2-brono-3' -nitro-acet ophenone 15
(Cakwood) and the resin- bEXAMRIABYrea of Exanple 18

followi ng the procedure wused in Exanple 23. M
(E;Fm no"—%—?fi Q1R R AR RER 4z or-841]-(3-nitro-

5- {4 Ami no- 2- [ 4- (4- di nphepyRmnethasions i di n- 1-yl ) - pheny
| am no] -t hi azol e-5- carbonyl }-2- hydr oxy- benzam de Br
-N aNNl OON\ N NI~N N+ O1' NS ("PIT NO
O MN258.07 MV 480.59 N O 5 CI9H8Br NO3 R4H28N6OBS

The conpound was pre d frongr N
5-(2- brom) acetyl dr ox \O

N
QN
o —_— A
®/\s N N Ot A N
1]
o)

O‘N+
MW 244.05 MW 50663 [}
C4HeBINO, CogHagNsO:S
5 The compound was prepared from 2-bromo-3'-nitro-acetophenone

(Oakwood) and the resin-bound thiourea of Example 19 following the procedure

used in Example.23. MS_(m+H)": 507..

Example 90

10  {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-nitro-phenyl)-methanone

Q
NQ o] i \Q\l q
JLNiNQU o - QL

h
==z

®/\s

e}

CABmNO, Ot ©
The compound was prepared from 2-bromo-3'-nitro-acetophenone
(Oakwood) and the resin-bound thiourea of Example 20 following the procedure

15 used in Example 23. MS (m+H)": 493.



benzam de (ABCR) and the resin-bound thiourea of

Exanple 18 following the pr ocedu re used in Exanple
WQ@3005/104834 MtH) +: 481" . 10 Exanple 94 PCT/EP2005/003734

5-{4- Ami no- 2-[4- (4-pyrrolidin-1-yl-piperidin-1-yl)-phe

nyl ani no] - t hi azol e-5- car bonyt$6 2- hydr oxy- benzani de ON

Br NH2 NHS 11 N1 NNO1O SS~NN+OHSHH

NH2 OH O MW 258. 07 MV 50ExammiedTy  CoHsBr NCB

C26H30N603S 15 The conpound was prepared from

ARy S RSP A ool

sin urea W ng 't he

procedure used in @edmitroeghensd)mefhanorgn7. WO
2005/ 103034 PCT/ EP2005/ 003734 -88 Exanple 95

2- Brono- 1- ( 3- hydr oxy- phenyl ) -et hanone Bp Br O O BBr3
O CH2Cl2 O MN 229. 0 MN215 05 CQHQBr CaH7/Bro2 5
To a stirred sol ut

2-brono- | - ( 3- mat ho henng)get hanone (Al dtqh
N
N oS N
®/\SJLNJLN/© 2 s

O‘

o. +
MW 244.05 MW 522.63 (')
CgHgBINO, CygH3oNg0,S
5 The compound was prepared from 2-bromo-3'-nitro-acetophenone

(Oakwood) and the resin-bound thiourea of Example 21 following the procedure
used in Example 23. MS (m+H)": 523.

Example 92

10 {4-Amino-2-[4-(4-dimethy|amino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3-nitro-phenyl)-methanone

, Br
ot =
L O [&
JX -
P
®/\ S N N w
0
MW 244.05 MW 466.57
CgH BINO, CyaHpsNg0sS

The compound was prepared from 2-bromo-3'-nitro-acetophenone
15 (Oakwood) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 467.



3.44qg,..15 mel) in nethylene ch (2, mL) at -10 C
boron.tribron-~ide" londe ,. . , . (Adrich, 16.5

WOore®b/10303M sol ution in CHC 2, 16.5 nl-) was apdBEP2005/003734

10

15

slowy ana the m xture was stbr7red for 1.5 hours. The
reacti on was quenched wth icé®water and to the
organi c | ayer was separ at Th ueous | ayer was
extracted with Et CAc and tﬁ&’@ﬁ&-ﬁgts wer e conbi ned
and dried wth sodiumsulfate. Renoval of solvent
08M2-Aminh 62045 -8 ith&hydniiio-pase fidin-1 y¥pA¥nylamino]-thiazole-5-
cﬁlr{ormt ogr ap’h‘ﬁp1 ( Et QAc/ Hexane, 25% ggsgpan )(,Jff-v\m]te
solid. 770 ny, 24%arbRayBoirbydrexy-henzasudedi rect |y
for the next step. 15 Exanple 96

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl }- (3-hydroxy-phenyl)-net hanone ON
OBr OONH2 NHNSO H HH + HO MN215.05 MV

463.61 HO CBH/BrO2 C25H29N5O2S WO 2005/ 103q§4
PCT/ EP2005/ 003734 -89 The co und was prépared from

2-brono- 3' hydrox 2 t ophen (Exanpl e 95)\and t he N
resi n- bgund of Exanp 20fo||ovvingthe\©\JN|\|
proc du,u\e,lus n Exanpl e 23; ( meH—+= 464. 5 N s P
N O
(0)
GOy Cutigiys N O

The compound was prepared from 5-(2-bromo-acetyl)-2-hydroxy-
benzamide (ABCR) and the resin-bound thiourea of Example 18 followmg the
procedure tsed'in Example 23.'MS (m+H) 481.

Example 94

5-{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-2-hydroxy-benzamide

D oS Q
LoV S — o
N
H

NH, OH

NH
&
H
CaHgBrNO; Caniogs e M
The compound was prepared from 5-(2-bromo-acetyl)-2-hydroxy-
benzamide (ABCR) and the resin-bound thiourea of Example 20 following the
procedure used in Example 23. MS (m+H)*: 507.



{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phen
| am no] -t hi azol -5-yl }- (3- hydroxprﬁenyl ) - met%a?mge O{I
WOR@sBO30BE NH2 NH S NI\ | i NHS |1 O HH + HZNeGI/PR20MiM03734
214. 06 MW 476. 65 HZN CBHBBr NQ,_ C26H32N6CS The
conpound was prepared from -88-
2-brono-3' - am no- acet ophenone i0o _(made though the
procedure from zhang, M Exampled8| of Heterocycle
?nhie(r)n ?try,f1991, 28(3), ?73- 683) and the resin-bound
_ urea o | L9 _(af ¥ BHPLPEME €
1. el 2 [243?% j@bﬁ]n?}-ab@:'%%w&%m JRLRdRgne € used
- Ami no- 2- [ 4- (4- nor phol i n- 4-yl - pi peri di n-1- -
?21 gOL'thi azol-s-y|}f) yl - pi peri di n- 1-yl ) - phenyl
, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - met hanone
OONHR \ NI NHsSi\ N' o HSy )SNN~+ NOHéojﬁrQr]
O MN257.09 M{/531.64 O/J ClOHIBr3 C27 N5D4S The
conmpound was prepared from 2ghr ono- 1- (2, 3- di hydr o-
benzol 1, 4] di oxi pkg-y! ) - et hanoné (Maybri dge
I nternational) the resi réhbound WO 2005/ 1

PCT/ EP2005/ 0637 2Ll o
MW 229.07
C.H,Br0, MW 215.05
CgH;BrO,

To a stirred solution of 2-bromo-1-(3-methoxy-phenyl)-ethanone (Aldrich,
3.44g, 15 mmol).in methylene chloride (20 mL) at -10 °C, boron fribromide-
(Aldrich, 16.5 mmol, 1M solution in CH2CI2, 16.5 mL) was added slowly and the
mixture was stirred for 1.5 hours. The reaction was quenched with ice water and
the organic layer was separated. The aqueous layer was extracted with EtOAc
and the extracts were combined and dried with sodium sulfate. Removal of
solvent gave a greenish solid which was purified by chromatography
(EtOAc/Hexane, 25%) gave an off-white solid. 770 mg, 24%. The compound

was used directly for the next step.

Example 96

{4-Amino-2-[4-(4-pyrrolidin-1 -yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-hydroxy-phenyl)-methanone

G
- D oJ 0 N
N
O/ )5 N 2
®/\S)T—‘Hj\ﬂ/©/ ’ + ‘o _— Qﬁ)\s ! 0

MW 215.05 MW 46361 o
CgH;BrO, CysHpeNs0,S



-90 thiourea of Exanple 22 follow ng the procedure
used in Exanple 23. M5 (m+H)+: 522. Exanple 99 5

W@ 20081103064 2- [ 4- (4- nor phol i n-4-yl - pi peri di n-| - yPQF/PPEong/003734
am no] -t hi azol -5-yl }- (3-fluoro-phenyl)-nethanone O
rOBr ON N ONHZ NHSI1i-3=~SI O + HHF NH MV
217.04 MWV 481.60 \ F CBH6Br FO C25H26FN502S The
conpolinel carpopingdprasprepesed Fom dremnehy1VEEQXY-aeeirphenone

ERh e 3BT e thE Pah R Rlled BFEATETE 20 4fwing the
procEdarplise?h Emnpm% +MS4(3ﬁ+H)*E>464p| e 100
{4- Ami no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl

am no] -t hi azol - 5-yl }
(3-fl uoro-4-nmet hoxy-phenyl)-nmethanone 15 rO Br UN

5 )~)NNO" i O NS NN NExanpre®¥/ + F F 0

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3-hydroxy-phenyl)-methanone

Br N
N
SR Q v
e 0 L o

MW 214.06 MW 476.65 H,N
CéHsBr[\{O‘ ; Csts?_NGOS -

®/\s

The compound was prepared from 2-bromo-3’-amino-acetophenone
10 (made though the procedure from Zhang, M. Q., Journal of Heterocycle
Chemistry, 1991, 28(3), 673-683) and the resin-bound thiourea of Example 19
following the procedure used in Example 23. MS (m+H)": 477.

Example 98

15 {4-Amino-2-[4-(4-morpholin-4-y|-piperidin-1-yI)-phenyIamino]-thiazol-5-y|}-
(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone

Q

N

9
NHS/@/U . \O\j"\lo

s
H H
oS
‘ 0
MW 257.09 MW 521.64 0\)
C1oHgBrO, CpHayNsO,S

The compound was prepared from 2-bromo-1-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-ethanone (Maybridge International) and the resin-bound



MN 247. 07 MWV 511. 6231 COHS5Br FO2 C26H30FN503S WD
2005/ 103034 PCT/ EP2005/ 003734 _91 The conpound was

w@e@paemwes from 1' - bromo 3-fl uor o- 4- net hoxy PCT/EP2005/003734

10

15

acet ophenone (Chu et al. W2003097048) and the
resi n-bound thiourea of Exami% 22 foll ovvi ng the

rocedure used in Exanple 23. M5 (mt
t%mxm@ of Egample 22 foIIowrmg the procedug'e u|s_|23d in Example 23. MS

4- N7 2-[4- (4-norpholin-4-yl-piperidin-1-yl)-phenyl
éﬂﬁﬁgagggiazol-s-yl}- benzo[ 1, 3] di oxol - 5-yl - net hanone
o~rOO0OBr ON)~)NNSNNNI NNi i +O-1 i NHSO
Q) MN 243.06 MWV 507.62 0 CI9H/Br 3 C26H29N504S 7J The

conmpound was prepared fro
1- benzo[ 1, 3] di oxol - 5-yl - Eéégﬁ%@-l-gaget hanone (Maybri dge
International) and the resin-bound thiourea of Exanple

3&-%ﬁ%b%mm h’fb?rplhbﬁﬁedly(-@lpmﬂadln-hyﬁxphphwlaﬁﬁnomlazol-S-yl}
mt+

{ 4- Ani no- 2- [ 4- (4 rrd?’pfhlﬂﬂonphe?}")gwﬂéﬁ“&“ﬁ 1-yl ) - phenyl

am no] -t hi azol -5-yl }- 15 (3-net hoxy-phenyl) - net hanone

O- 00OBr ONNS Na ON\ N PS~N~N+OI//HOI Nis O

/1 MN243.06 MV 493. 6‘§,\0 N

NG\
o \O
Cf S —
Wy — Qg
CaaR UL s
H
MW 217.04 MW 481.60 F

CgH BrFO CasHpsFNsO,S

The compound was prepared from 3-fluorophenylacyl bromide (Maybridge
International) and the resin-bound thiourea of Example 22 following the
procedure used in Example 23. MS (m+H)": 482.

Example 100

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-fluoro-4-methoxy-phenyl)-methanone

o Q

Q
¢
v
>_—_;Z

E
Pre;

MW 247.07 MW 511.6231
CoHgBIFO, CagHaoFN50;8



COH7Br O3 C26H31N503S The conpound was prepared from
2-brono- 3' - net hoxy- acet ophenone (Al drich) and the

wo e®snedaund t hi ourea of Exanple 22 foll ow ng PEEEP2005/003734
procedure used in Exanple 23. M5 (mtH) +: 494. 20 WO
2005/ 103034 PCT/ EP2005/ 003734-9192 Exanpl e 103
{4- Am_no- 2-[ 4- (4-nor phol i n- 4-yl - pi peri din-1-yl)-phenyl
am noJFhengamppund was-prepaleddrain yi--Hremel %-ﬂH%'i%%ﬁ@fﬁB%Y

%&@feaq%gl\@y%r M&Hgg%@ %% Mé(% ?n%sg’rb guMNchlourea of

ﬁmmle&ﬁfohuwmgdhermoeedmdtseﬁynﬁ)@nmjhe%orMS (m+H)": 512.
(Exanpl e 95),.and_the resin-bound thiourea of Exanple
22 follow ng he: “procedure used in Exanple 23. M5
(m+H) +: 480. 10 Exanple 104

5 3-{4- Am no- 2- [ 4- (4- nor pholExample 101 peri di n-1-yl) - phen
yl am no] -t hi azol e-5- car bonyl } benzoni trile ol~ ONO

O Br ON N NH SII I\F\
| {@Amg‘nq_-leﬁ4\-(\4Nngrgho n-4-y|-p|per in 1-y|) phenylamlnof—thlazol-5-yl}
benzo[1,3]dioxol-5-yl-methanone

N S /@/U \Q' N
®/\S/U\NJ\N ' (o \©\N)N'\ l_o

S

MW 243.06 MW 507.62 o

CH/BrO; - . CogHagNs0,5 9‘,/ :

The compound was prepared from 1-benzo[1,3]dioxol-5-yl-2-bromo-
10 ethanone (Maybridge International) and the resin-bound thiourea of Example 22
following the procedure used in Example 23. MS (m+H)*": 508.

Example 102

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-

15 (3-methoxy-phenyl)-methanone
)
Br
SE e
N S /@/U N N
®/\S/U\NJJ\N * o \O\Nisl o
/
MW 243.06 MW 493.63 0
C4H,BrO, Cy6HuiN5058 /

The compound was prepared from 2-bromo-3’-methoxy-acetophenone -
(Aldrich) and the resin-bound thiourea of Example 22 following the procedure
used in Example 23. MS (m+H)": 494.
20



MAN 224. 06 MWV 488.62 ' N CIOH6Br NO C26H28N602S N The
conpound was prepared from

WQ205000038' - cyano- acet ophenone 15 ( Cakwood) aneiCT/BR2005/003734

10

resi n-bound thiourea of Exanple 22 follow ng the
procedure used in Exanple.23.92 (m+H) +: 489. WD
2005/ 103034 PCT/ EP2005/ 003734 -93 Exanpl e 105

{ 4- Ami no- 2- [ 4- (4- nor phol i Bxdmyplle §08eri di n-1-yl) - phenyl
am no] th| azol -5-yl }- (3 nitro- phenyl) - nmet hanone Br

UCECTIEECORNIN ETT N WERNAE

C2H28N604S The congchidiroxyspivseyijpneethianome
2-brono-3' -ni tro-acetophenone Gakwood), and-the-, resin

bound' t hi ourea of. Exanple 22,foll ow ng, -the
procedure-. *used in Exanple 23. M5 (mtH) +: 509. 10
Exanpl e 106

{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - p| perld(ynﬁl yl) - phenyl
am no] -t hi azol -5-yl } - o

(4- methoxy 3-nitr ) - none roké I
N~N O) ~) ‘ iw ‘ @7

®/\S)Nlj 01:_—> Q %

MW 243.06 MW 479.61
C,H,BrO, CpeHaoN:05S

The compound was prepared from 2-bromo-3'-hydroxy-acetophenone

- (Example 95).and the resin-bound thiourea of Example 22 following the:

procedure used in Example 23. MS (m+H)*: 480.

Example 104

3-{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile

Br 4 O/H

ol e
SNHHJSLH@/N ) \@\

MW 224.06 MW 488.62
CgHgBINO CagHpsNe02S

The compound was prepared from 2-bromo-3'-cyano-acetophenone

15 (Oakwood) and the resin-bound thiourea of Example 22 following the procedure

used in Example 23. MS (m+H)": 489.



+0=0 SO0 NNN OO~ ONH |

0 011 C9H, Br N4 C25H30N6Cb

MN 274. 07 MW 538. 63
S The conpound was prepared

WO p@s11@30B¢ onD- 3' - ni tro-4' - met hoxy 15 acet ophenP@EEP2005/003734

(Prepared according to Nam
Bi oorganic & Medicinal Che
11(23), 3073-3076) and the
Exanpl e 22 followi ng the

M5 (mtH)+: 539. WO 2005/ 10

TRRifio Bl4-p-mprpholin-d-y-p

:%/en- Hai et al,
nmsd?y Letters, 2001,
resi n-bound thiourea of
Sused in Exanpl e 23.
3034 PCT/ EP2005/ 003734 -94
qerl 1n 'IPJ |yr|3)ePh3P¥l-a|mm°] thiazol-5-yl}

Ng

-yl) - phenyl ani no] - t(B-axtod)-;ﬂ\qnﬂ)-methanone

(4- met hoxy- 3-ni tro- phenyl) -
N~0OI NO SNN' + Ol N+
274.07 MW 522.63 0 OL~
compound was prepared from
2-brono-3"-nitro-4 nethoxy
according to Nam h@uy
Medi ci nal Chemistry Lem
and the resin- boun

NH §

il

met hanone Br ON NH2 NH S
i NSHHO11 OHO0O N+ MV

COH8Br NO4 C26H30N604S 5 The

acetophenoo Pr epar ed
| et a Bi o nic &

2g01 11(23), \@3-3076)

T

X
0

o N
H H |
0

Ot

MW 244.05 MW 50860

CyHgBrNO, CpsHagNg0,S

The compound was prepared from 2-bromo-3'-nitro-acetophenone
(Oél{wébd')rand the resin-bound-thiourea of. Example 22 following the procedure -
used in Example 23. MS (m+H)": 509.

10 Example 106

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(4-methoxy-3-nitro-phenyl)-methanone

0

Br

o
O
Pl

®/\ S)J\ 0. w N N
0 O
MW 274.07 MW 538.63
C,HgBrNO, CagHaNgO:S

The compound was prepared from 2-bromo-3'-nitro-4’-methoxy-
15 acetophenone (Prepared according to Nam, Nguyen-Hai et al, Bioorganic &
Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) and the resin-bound -
thiourea of Example 22 following the procedure used in Example 23. MS

(m+H)*: 539.



thi oOr' ea' of Exam 1e20 follow n fhe rocedure used in
"Exanple 23. M5 (mtH)+: 523. 10 Exanple 108
WO 200803084 2- (4-[1, 4" ] bi pi peridinyl-1"-yl - phenyP@EPI)P5/003734
hi azol -5- yl]-(4-methoxy- 3- ni%{?- phenyl ) - met hanone Br
ONNOONNH2 HSi~ N+ O+ *~0 [/ . ] ~SHHNS
HOO\ 0.N+~ MN274.07 MW536.66_0 OlL~ CIOH5Br NO4
C27H32N6O4S 15 The corrpouﬁﬂﬂﬂﬁ‘iﬂﬁlpared from
2-brono-3'-nitro-4'-nethoxy- acetophenone (Prepared
' - lyl9pi iat1-yBL Ahfiné]-thiazol-5-yl}-

R LU R s W AR
and the resi n- bdumethexy-8auiroopbenyporethansw 003734
-95 thiourea of Exanple 19 follow ng the procedure
used in Exanple 23. M5 (mtH)+: 537. Exapple 109 5
{4- Ami no-2-[4-(4-pyrrolidin-| N
-yl - pi peridin-I-yl)-phényl ani no 5 hi azol -5-@7
tol yl - met hanone Br N O N

NH,
et R o ¥
SJ\NJ\N tooogy N8P
®/\ H H il H

0 O )
>y
MW 274.07 Mw 52263 O O«
CoHgBrNO, CaeHaoNs0,S
5 The compound was prepared from 2-bromo-3'-nitro-4’-methoxy-

acetophenone (Prepared according to Nam, Nguyen-Hai et al, Bioorganic &
Medicinal Chemistry Letters, 27001, 11(23), 30?373076) and the resin-bound
thiolirea of Example 20 following the procedure used in Example 23. MS

(m+H)": 523.

10
Example 108
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-
yl]-(4-methoxy-3-nitro-phenyl)-methanone
o Uy o
gPey ol
jl\ /U\ /©/ + O_ + N)l\S o
G SN N N
0 O
(o
MW 274.07 MW 536.66 6 (ONg
CqHgBrNO, CpHuN;O,8
15 The compbund was prepared from 2-bromo-3'-nitro-4’-methoxy-

acetophenone (Prepared according to Nam, Nguyen-Hai et al, Bioorganic &
Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) and the resin-bound



ONNH2 NHSI\V NI N~.s1 O SHHHMN213.08 MV
461. 63 C9HgBr O C26H31N50S The' Conpoudd ' was" prepared

WO 200s119302br onp=3, - net hyl - acet ophenon’ e ( Pr epaP@IEP2005/003734
according to Chu, Xin-jie et al, W?2003097048) and the
resi n-bouna to thiourea of Exaﬁple 20 follow ng the

procedure used in Exanple 23. M5 (mtH)+: 462,
thiourea of Example 19 follovr\%g the procedursa used in ExamplB%% M%

inrﬁﬁ?‘ 72[4(4 di met hyl am no- pi peridin-1-yl)- phenyla

no |azol 5-yl}- 15 tolyl -methanone Br -N ~ N O
11 ~i O JIl ~I\ N_SSHH/ HI MN

213 08 MN435 60 CO9HI9Br O C24H29N50S The conpound was

prepared from 2-brono- 3' - Exanyledd& ophenone
(Prepared according to Chu, Xin-jie et al,

s RSO SREHAh WLl B9 a5 -

(mrH) + 436. WD 2005/ 1030AyIRGBHIERRONS/ 003734 - 96
O/NQ
N N
i iN/©/ + - \©\ A I ©
H

2oy NS
MW 213.08 MW 461.63
CgH,BrO CeHyN:OS

Ths Gompourid Was prepared from 2:bromo-3"-methyl-acetophenong’
(Prepared according to Chu, Xin-jie et al, W02003097048) and the resin-bouna
10 thiourea of Example 20 following the procedure used in Example 23. MS
(m+H)": 462.

Example 110

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-

15 tolyl-methanone
|
| Br —N
Lo 0
ot Ly
N N
¥R —
®As NN NS
H H
MwW 213.08 MW 435.60
CoHBrO CoaHpaNoOS

The compound was prepared from 2-bromo-3’-methyl-acetophenone
(Prepared according to Chu, Xin-jie et al, W02003097048) and the resin-bound
_ thiourea of Example 18 following the procedure used in Example 23. M3
20 (m+H)": 436.



Exanpl e 111

[4- Am no-2-(4-[1, 4" ]bipiperidinyl-I"-yl-phenylam no)-t
whe@zo030%4 yl ] -tolyl -. nmethanone Br ON N N ONPQUI/BPIN05/003734
J~ IV 1 I O SNN-~+ NS MN213.08 MV 475. 66

CgHgBr O C27H33N50S 5 The conpdifhd was prepared from

2- brono- 3' - et hyl - acet ophenone Prepared according to
Chu, Xin-jie et at, V‘DZOOEMM.)&H nd the resin-bound
t hi ourea of Exanple 19 foll ow ng the procedure used in

aiﬂrﬁb@z(@%%ﬁ& rlnd%!ﬁ yI- Bh W)&hﬂa&%l-s-yl]-tolyl-

-yl ) - phenyl am no] -t hi azol -rﬁe;h@none)l yl - met hanone,
conmpound with hydrobromde NOBr ONOr,)Na N I\
N~S O ~S N N HBr MAV213.08 MV 477.63 + C9H9Br O
C26H31N502S + HBr The conpound was prepared from 2-bro

no- 3' - met hyl - acet o p:Agen one &5 (Prepare rding to
Chu, Xin-jie et 2003697048) and the réghin-bound N

t hi our@asof é 22 foll ng the procedure edNT
%%Lrp (m+H) #: 47 20057103034 \@\NJI\S
r:spz'tboé“/ 003734 -97

MW 213.08 MW 475.66
CHgBrO CpyHeaNs0S

5 The compound was prepared from 2-bromo-3’-methyl-acetophenone
(Prepared according to Chu, Xin-jie et al, W02003097048) and the resin-bound
thiourea of Example 19 following the procedure used in Example 23. MS
(m+H)': 4786...

10 Example 112

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
tolyl-methanone, compound with hydrobromide

o

N

Cae Qg )5 OQ*'

MW 213.08
MW 477.63 + 81
CqHgBro CpeHysNsO,S + HBr

The compound was prepared from 2-bromo-3’-methyl-acetophenone
15 (Prepared according to Chu, Xin-jie et al, W02003097048) and the resin-bound
thiourea of Example 22 following the procedure used in Example 23. MS
(m+H)": 478.



Exanpl e 113
{4- Am no- 2-[ 4- (4-di et hyl am no- pi peridi n-1-yl)-phenyl a

WOorRewsj1e30Bd azol - 5-yl } PCT/EP2005/003734
(4- met hoxy- 3-ni tro-phenyl)-nmethanone Br -N aN_ O N NH2
NHISI ~~NO SN+ONH-HHO O 0+ N 11

MN 274. 07 MN 496.59 0 O~ 5 CI9H. Br N4 C24H28N604S The
conpound was prepared frExample 113

2-brono-3'-nitro-4'-nethoxy- acetophenone (Prepared

ccor di t o, ‘ = Hal o B {ifiol-thi -5y}~
P 2R QPR HAIF PRe S v ThAgRRBoL (azo S v
?ﬂd t he r33| n-{Banethoxyk3-mitresphdnx-amgthaneger ol | owi ng
e procedure used in Exanple 23. Mslo (mt :
Exanpl e 114 ™ (et e 497
{4- Ami no-2-[4-(4-pyrrolidin-I-yl-piperidin-1-
/ . yl) - phen
IoatlmNng] bt RIIHSIZO: - 5;\|y!]} - (3-ethyl -phenyl) - et hanone Br d
~ ~NI\VNNSO S+HHH
227.1026 MV 475.66 N w

Br -
d o) O
~ N NH
NH S N \©\ N )
B - — Asnp0
NN N’ S
H H I
O . O

N
H

®/\s

MW 274.07 MW 49659 O O
CHgBrNO, CaeHzN0,S
The compound was prepared from 2-bromo-3’-nitro-4’-methoxy-
acetophenone (Prepared according to Nam, Nguyen-Hai et al, Bioorganic &
‘Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) and the resin-bound
thiourea of Example 18 following the procedure used in Example 23. MS
10 (m+H)": 497.

Example 114

{4-Amino-2-[4-(4-pyrrolidin-1 -yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-ethyl-phenyl)-methanone

. G

O/D
N
NH S \©\ \
Lo — QG
Oass
H OH
MW 227.1026 MW 475.66

15 CyHyyBrO ' ' CarH3sNs0S

The compound was prepared from 2-bromo-3'-ethyl-acetophenone
(Prepared according to Chu, Xin-jie et al, W02003097048) and the resin-bound
thiourea of Example 20 following the procedure used in Example 23. MS
(m+H)": 476, |



15 C10H11Br O C27H33N6OS ' The conpound was prepared
from 2- bronp- 3' - et hyl - acet ophenone ( Prepar ed

wae@sneiosy to Chu, Xin-jie et al, W2003097048FCEHRP20051603734
resi n-bound thiourea of Exanple 20 follow ng the
procedure used in Exanple 23:- ¥ (mtH) +: 476. WO
2005/ 103034 PCT/ EP2005/ 003734 -98 Exanple 11.5
{ 4- Ami no- 2- [ 4- (4- di net hyl am no- pi peri di n-1-yl) - phenyl a
m no] -t hi azol -5-yl }- (3-ethyl -phenyl)-nmet hanone Br ~N
Nl ONN.NS Na NI SN pyadmie 15 MV 227. 1026 MV -
449. 62 5 C10H11Br O C25H31 € conpound was
prepared from 2-brono-3' -ethyl -acet ophenone d t
{AcAmino s[4 {f-dimethylamine-pipeddin-hoyl)}- Bhenulanxmﬁl];th@m"5'y'}'

et al, :., W200309 Ex

foll ovvi ng the proce@é@‘d%'ﬂn %(é’tﬁﬁpr\S anpl ° 18
(mtH) +: 450. 10 Exanple 116

{4- Ami no- 2-[ 4- (4- nor phol i n- 4-yl - pi peridin-1- I‘k{l) phenyl
am no] -t hi azol - 5-yl }-/ (3-et hOyI Bphenyl =net han ~0O Br
ON N N~II11 N E ‘

N N
N S : N
®/\S)LN,U\N .\©\Nis o

MW 227.1026 MW 449.62
C1oHy4BrO CasHayNs0S

- The compound was prepared from 2-bromo-3'-ethyl-acetophenone

(Prepared accordrng to Chu, Xln-Jle et aI W02003097048) and the resrn -bound.. . .

kthlourea of Example 18 followmg the procedure used in Example 23. MS
(m+H)": 450.
10

Example 116

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yi}-
(3-ethyl-phenyl)-methanone

o/\
o Br N
o (ST
Py Q0
’U\N ‘ * N s 0
MW 227.1026 MW 491.66
CyoH44BrO CyH3Ns0,8
15 The compound was prepared from 2-bromo-3’-ethyl-acetophenone

(Prepared according to Chu, Xin-jie et al, W02003097048) and the resm bound
thiourea of Example 22 followmg the procedure used in Example 23. MS
(m+H)*: 492.



NI/ I NHS O S NN MVN227.1026 MV 491. 66 CLO0H11Br O

C27H33NS2S 15 The conpound was prepared from
wQ2@s00me38’ - et hyl - acet ophenone (Prepared accoPdi/RB2o0H003734

Chu, Xin-jie et al, W2003097048) and the resin-bound

thi ourea of Exanple 22 fol |l oWy the procedure used in

Exanple 23. M5 (m+H)+: 492. WD 2005/ 103034

PCT/ EP2005/ 003734 -99 l 7

[4 Amno 2-(4-[1,4 ] bipiperidinyl-I"-yl-phenylam no)-t

3 1 ‘
A g e EfiBifgri AR gL R9e R el - Blethyt-
C1lOH11Br O C28H35N50S 5 pheaytempthanbnes prepared from
2- brono-3' - et hyl - acet ophenone - (Prepared according to
Chu, Xin-jie et al, W2003097048) and the@si n- bound
d

th|ourea of Exarrple 19fo||ovv|ngthe proc re used in
Exanmpl e 23. M5 mtH) tr7™™M00." 16r Exanple 11

l{gmAg]]nOtZ [ 4-(4- N di n-9%¥! - pi peri di n- 1®-heny N
0 i - (3- - - ‘
R N@/ (3 et y- phenyl ) - met hanor/rxik ]

o
N 'S

MW 227.1026 MW 489.69
CioHq4BrO C,gHgsNs0S
5 The compound was prepared from 2-bromo-3’-ethyl-acetophenone

(Prepared according to Chu, Xin-jie et al, WO2003097048) and the resin-bound
.fthioAqreAa‘of_ _Example 19 following the procedure used in Example 23. MS
~(m+H)* 490.

10 Example 118

{4-Amino-2-[4-(4-pyrrolidin-1 -yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-ethoxy-phenyl)-methanone

D oS 0
“iNQU,,AOﬁS R O = ¢

MW 243.10 MW 491.66 0
CoH14BrO, CorHagNsO,S )

The compound was prepared from 2-bromo-3’-ethoxy-acetophenone
15 (Prepared according to Azuma, Hiroshi et al, WO 9902519) and the resin-bound
thiourea of Example 20 following thé procedure used in Example 23. MS
(m+H)": 492. .



J~ N)t" NN+ "-0 SN-~11 S O MV 243. 10 MN 491.
C10H11Br O2 C27H33N502S J The conpound was prepargg 0

WO p@s11@30B¢ onp- 3' - et hoxy- acet ophenone 15 ( Pr epaP@HEP2005/003734
according to Azuma, Hiroshi et al, WO 9902519) and the
resi n-bound thiourea of ExampP@-20 foll owi ng t he
procedure used in Exanple 23. M5 (mtH)+: 492. WO
2005/103034 PCT/ EP2005/ O@@D.E@_lmé Exanpl e 119
{4 Am no£2_-[4-|(4-pyrrol i di n-1-yl -piperidin-1-yl)-pheny
(@”% heE LGS PY B yk pipesidin-toylphenylaminel-thiazol-5-y1)-

N JIlI1 ~ 1\ (3-cyclogsopyNpheNyBh-roethanars®. 11 C H

Bro MA 487. 67 11 11 C28H33N50S 5 The conpound was
prepared from 2-brono-3' -cycl opropyl - acet ophenone

(Prepared according to Chu, xin-jie et al,
2003097048) and the | n- boun t hi ourea of npl e

20 followi ng therp ureuodinExa le 23 r
) ;. 4&8 310 @:120 v ﬁj‘,\|”
pi peridin-1-yl)-phénywas ©

{ 4d|methy|a'
rré@%mwl azol -5-yl}- (3-c

| opr opyl - phenyl ) - met hanone

=

Br ~N O ON N
MW 239.11
MW 487.67
C,4H4BrO CeHasN0S
5 The compound was prepared from 2-bromo-3'-cyclopropyl-acetophenone

(Prepared according to Chu, xin-jie et al, WO 2003097048) and the resin-bound
thiourea of Example 20 following the procedure used in Example 23. MS
(m+H)": 488,

10 Example 120

{4-Amino-2-[4-(4-dimethy|amino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-cyclopropyl-phenyl)-methanone

| Br
O/N\ 0. \Ql "
L O ﬁ B QL1
N + N~ S ©
B B OO

The compound was prepared from 2-bromo-3'-cyclopropyl-acetophenone
15 (Prepared according to Chu, xin-jie et al, WO 2003097048) and the resin-bound
thiourea of Example 18 following the procedure used in Example 23. MS

(m+H)": 462.



SNI N\ + N)Il SO1 MN239.11 MN461.63 C11H11BrO
C28H31N50S The conpound was prepared from

wQ@2s00me38' - cycl opropyl - acet ophenone 15 ( Pr epeCBEP2005/003734
according to Chu, xin-jie et al, WO 2003097048) and
the resin-bound thiourea of -BRdmple 18 foll owing the

procedure used in Ex le 23. M5 X .

2005/ 103034 PCT/ Epzoggfogémmﬁwg;npﬁgzlz\{o
érrﬁﬁm%%o %[%jg{pﬁg%(rﬁ.ﬂ L Ji-Brderidinkd BHLbRERyrhmihb] BHR211-5-y1}-
(3 f1 uor o- 4- net (Wfluprm-nt)mbthrydt-pmmylérmthlanqn% N~ N

ONO F + MV 231.07 MV 479.62 F C9H8Br FO C26H30FN50S 5

The conpound was prepared from
2-brono-3' -f| uoro- 4 hyl -,a et ophenone ( epar ed

according to Chu Ay ie et [, WD 20030970 l)| d N
t he reag\r\ﬁ urea of mpl e_20,fol | owi n hg'\'\ o
prO@dﬁ et n Exaine MS (m+H)+: 480. io M

Exangl e 122 :

{4- Am no-2-[4- (4-pyrroliding pi peri di n- 1- wwaddhen
| am no] -t hi azol -5-yl }- (3- et %3}{:(0& 4-f | uoro-pherFyeﬁg'i%ﬁ%th
anone Br N N O ON N N NH2

5 The compound was prepared from 2-bromo-3’-fluoro-4’-methyl-
acetophenone (Prepared according to Chu, xin-jie et al, WO 2003097048) and
the resin-bound thiourea of Example 20 following the procedure used in Example
23. MS (m+H)": 480.

©30 Examplée 122 -

{4-Amino-2-[4-(4-pyrrolidin-1 -yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
(3-ethyl-4-fluoro-phenyl)-methanone

, Q
N0
j\u/@ N . — Q I

F

MW 245.09 MW 493.65
C,oH10BrFO C,H3,FN;OS F

®/\st
H

The compound was prepared from 2-bromo-3'-ethyl-4'- fluoro-
15 acetophenone (Prepared according to Chu, xin-jie et al, WO 2003097048) and
the resin-bound thiourea of Example 20 following the procedure used in Example
23. MS (m+H)": 494. |



~SHHHF MN245.09 MW 493. 65 C10H10Br FO C27H32FN50S
F The conmpound was prepared from 2-brono-3' -ethyl -

w0 bawenasolb acet ophenone (Prepared accordi ng t oPCITEP2005/003734

10

xin-jie et al, W 2003097048) and the resin-bound

t hi ourea of Exanple 20 fol | owil® the procedure used in
Exanple 23. M5 (m+H) +: 494. WO 2005/ 103034

PCT/ EP2005/ 003734 -102 EkRxample 123

{4- Ami no- 2-[4-(4-pyrrolidin-|

( @ﬁ{?ﬁﬁ% %T% Q% ?P(}X‘ L‘%F&El -pi née\ﬂ]lﬁ] g é&%‘lﬁmog)thlazol-s-yl}

SSN-N1 i N + \(4-Ihy)drbxy>3 -prap - e nygly- mhaaonw 505. 69

O C11H13Br 2 C28H35N502S 5 The conpound was prepared

from 2-brono-3' - propyl -4' - hydr oxy- acet ophenone

(Prepared according to Chu, xin-jie et al @p

2003097048) and the @si n- b(g)u t 't hi our ea of npl e
20fo||ovmngthe ure used in Exanpl e N N:

(mtH)+s a4 \©me' [
-é:gﬁm\ . i di n=1-I - propyl ) ¥a s P
heny mno}

t hi azol e-5-car bonyl )-1-Hi ndol e- 2-carboxylic acid

et hyl ester MW 257.13 MW 505.69
C43H43BrO, CygHasNg0,S

The compound was prepared from 2-bromo-3’-propyl-4’-hydroxy-
acetophenone (Prepared according to Chu, xin-jie et al, WO 2003097048) and
the resin-bound thlourea of Example 20 following the procedure used in Example
23. MS. (m+H) :506:

Example 124

6-(4-Amino-2-{4-[ethyl-(3-pyrrolidin-1 -yl-propyl)-amino]-phenylamino}-
thiazole-5-carbonyl)-1-H-indole-2-carboxylic acid ethyl ester

/'[\I]\/lSI\/Q/U \QNJLS
®/\s N7 N * _

o]

o \—
MW 310.15 MW 558.71 0
CgH1 BrNO, CaoHasNsO3S 0

The compound was prepared from 2-bromo-3'-propyl-4’-hydroxy-

15 acetophenone (Prepared according to Chu, xin-jie et al, WO 2003097048) and

the resin-bound thiourea of Example 20 following the procedure used in Example
23. MS (m+H)": 559.



Br ONOON NN NSI\ N/ I ST O PS-N~N+ O O
N MN310.15 MWV 558. 71 0 C13H12Br NGB C30H34N6G3S 0 The

W@ 0vpaesesd was prepared from PCT/EP2005/003734

10

2- brono- 3' - propyl -4' - hydroxy 15 acetophenone (Prepared
according to Chu, xin-jie et -d03-WD 2003097048) and
t he resin-bound th| ourea of Exarrpl e 20 follow ng the

procedure used in Exanpl eExampled2bm+H) +: 559. WO
2005/ 103034 PCT/ EP2005/ 003734 -103 Exanple 125

aC| f})é iil ((é d‘{itﬁb é@@gﬂﬁ% oﬂeﬁ&ﬂl@ﬁ afli] Ear‘ba\ﬁé gC&gEﬁ%i!Flﬁutyl ester

. N DIPEA CJ- ,Null O~ O MN249.32 CL3H19N302
I\/W349 43 C1_8H27N304 " solution of ethyl-[1-(4-ni
tro- phenyl ) =pi per |l di n=4-yl ] -am ne' {570-

: o +0
o\Navo | . Oy’
© Boc anhydride
_ N
! -
~ N0
o oY
0
MW 249.32
Cy3H N0, MW 349.43
C18H27N304

To &'stirred ‘solution of ethyl-[1-(4-nitro-phenyl)-piperidin=4-yil-amine {570
mg, 2.28 mol, prepared through a similar procedure described by Lubisch,
Wilfried et al. EP 19920422 with ethylamine and 1-[4-nitro-phenyi]-piperidin-4-
one (prepared by the procedure of Taylor, E. C. et al; synthesis, 1981, (8), 606-
608} in 1,4-dioxane (30 mL), Dipea (Aldrich, 327 mg, 2.53 mmol) and BOC
anhydride (Aldrich, 503 mg, 2.28 mmol) were added and the mixture was stirred
at room temperature overnight. The mixture was poured into 600 mL of ice water
and the new mixture was stirred for 1 hour. The precipitate was filtered, washed
with water and dried to give a solid. 540 mg, 68%. MS (m+H)*: 350.



5 To a "sti rred .. ' nmg, 2.28 nol, prepared through a
simlar procedure described by Lubisch, WIfried et
W@Re05/£630319920422 with et hyl am ne and PCT/EP2005/003734

1-[4-nitro-phenyl]-piperidin-4- one (prepared by the
procedure of Taylor, E. C et-#4-synthesis, 1981,

(8), 606- 608} in 1,4-dioxane (30 nL), D pea (A drich,
327 nmy, 2.53 mmol) and BOExamplem2B8i de (Al drich, 503

ng, 2.28 mml) were added and the m xture was stirred

A RS R Rt Sy BT kEariah o AR BRED G ester

stirred for 1 hour. The precipitate was filtered,
washed wth wgter and dried to give a solid. 540 ny,
68% M5 (mt+ 350. WD 2005/ 103034 PCT/ EP200%/ 003734

H)\l+
-104 Exanpl e 6
[1-(4- Am no nyI) pi peridin-4-yi]-ethyl - am c
acid tert-bu QN NPd/ClO%

ester anol
-, ,NYO r - NyOr ooR/%é% 43 MW 319.45
C18H27N304 (C181- 1291\ 130r?IF Thg conpound was @;ijar ed
5

from et hyl - (4-nitro-p 1) - pi peridin-4-y ..
carbamc . CiNgd%t 7butyl . ester.(Exarnple ] ’\m)o
followi ng the. pro¢edure.usedin . Exanple 2. ﬁ/
(mtH) +: 320. anpl e 127 o

Et hyl - [ 1- (4-i sot hi ocyanat o- phenyl ) - pi pe ri d!
n-4-yl]-cdHam4 acid tert-butyl 10 ester MVNSNHE S
D-N ~N+ NC1BH27N304 C1gH2N;0;

The compound was prepared from ethyl-[1-(4-nitro-phenyl)-piperidin-4-yl}-
5. carbamic acid:tert-butyl ester, (Example 125) following the procedure used,in .
Example 2. MS (m+H)": 320.

Example 127

Ethyl-[1-(4-isothiocyanato-phenyl)-piperidin-4-yl]-carbamic acid tert-butyl

10 ester
N N
N
S /=N
N e
N N
[ » > N
N
oy
0 ~Noy
o)
MW 319.45
CogHoN,O, : MW 361.51
C19H27N3OZS

The compound was prepared [1-(4-Amino-phenyl)-piperidin-4-yij-ethyl-
carbamic acid tert-butyl ester (Example 126) following the procedure used in
Example 3. MS (m+H)": 362.

15



N -,,,NIIl O01I -,,~-NyO O MN319.45 CL18H29N302 MW
361. 51 C49H27N302S The conpound was prepared

WO 1006403884 no- phenyl ) - pi peri di n-4-yl ] -et hyl carPerER2005/003734
acid tert-butyl ester (Exanple 126) follow ng the
procedure used in Exanple 3.- NS {mH) +: 362. 15 WO
2005/ 103034 PCT/ EP2005/ 003734 -105 Exanple 128
Et hyl - [ 1- (4- ni tr o- phenyl| ) Examplei18&- 3-yl ] -ami ne N2
/ 1\ Na2CO3 O N N~ MeOH, Heat N F MW 114.19 MV

141. 1027 MV 4 e The
conpound vvasééiélg@ @5@1{% ﬁ:ﬂ‘i@pﬁ{)‘ rr%"%‘zp rTo i dr ne
(TQ-US) and 5 4-fluoro-nitrobenzene (Al dri ch)

fol l owkng the proceduraoused i n Exanpl e 21,

236. Exanple 129 Na,CO, < ;
Et hyl - [N (4-ni tro: phe ) - yrr—eH—eI-rn de/l] rb
acid terfT-putyl ‘est el 0 QMeOH, Heat
N
MW 114.19 MW141.1027 MW 235.29
CoH 1N, CgH4FNO, C12H17N302

The compound was prepared from 3-ethylamino-pyrolidine (TCI-US) and
5 4-fluoro-nitrobenzene (Aldrich) following the procedure used in Example 1. MS

(m+H)*: 236.

Example 129

Ethyl-[1-(4-nitro-phenyl)-pyrrolidin-3-yl]-carbamic acid tert!-butyl ester

0 o\fo
N_®_N‘ _ BOCAnhydide !
/\N/C o " - INLQNQ/ ~
DIPEA 0

MW 335.41

MW 235.29 C17H25N304

10 C12H17N302

The compound was prepared from ethyl-{1-[1 -(4-nitro-phenyl)-piperidin-4-
yl]-pyrrolidin-3-yl}-amine (Example 128) following the procedure used in Example
2. MS (m+H)": 336.



N\ /- BOCAnhydride O- / \ N O INNa DI PEA MV 235. 29

MN 335.41 Cl12H17N302 C17H25N304 10 The conpound was
WEe@paees f r om PCT/EP2005/003734

ethyl -{1-[1- (4-nitro-phenyl)-pjperidin-4-

yl]-pyrrolidin-3-yl}-am ne (Exafple 128) follow ng the

procedure used in Exanple_ 2. I\{B H) +: 336. WD

2005/ 103034 PCT/ EP2005/ 00 e Exanpl e 130

[ 1- (4- Ami no- phenyl ) -pyrrolidin-3-yl]-ethyl-carbamc

acif(4-a | i AC3-yH-&hyI-DhrbdmiyaEidLedte-butyl ester

p Lg-ﬁl ?‘"?Wmabukﬂygé?rﬂ"% 38&.?2‘7 C17H25N304 y

C1l7H27N302 5 The conpound was prepared from

et hyl -{1-[1- (4-nitro-phenyl)-piperidin-4-

yl]-pyrrolidin-3-yl}-carbam c acid tert-butyl ester

(Exanple 129) following the procedure used in Exanple

2. M5 (m+tH)+: 306. Exanple 131 io ?/

Et hyl -[ 1- (4-i sotthigyanat o- phenyl ) - pyrrol i di n-3-yl | 0ca0

rbanyc acid tert- gt/yl eshgE 10N NS S ~-N~ D-N + N

~=< 0

3 HA N
CIN 3y Q 0 HZNO— NCf -~
0]

MW 335.41
: MW 305.42
C17H25N304 CATHETNAO2
5 The compound was prepared from ethyl-{1-[1-(4-nitro-phenyl)-piperidin-4-

yll-pyrrolidin-3-yl}-carbamic acid tert-butyl ester (Example 129) following the
procedure used in Example 2. MS (m+H)": 306.

Example 131

10 Ethyl-[1-(4-isothiocyanato-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester

_

N N“~8

N

N N
+ ——
2
N
\/N\H/Oﬁ/ ~N OY
0 o)
MW 305.4236 MW 34748
C17HzzN30, CygH25N;0,S

The compound was prepared from {1-[1-(4-amino-phenyl)-piperidin-4-yl]-
pyrrolidin-3-yl}-ethyl-carbamic acid tert-butyl ester (Example 130) following the
15 procedure used in Example 3. MS (m+H)™: 348.



MA 305. 4236 MW 347.48 C17H27N302 C13H25N302S The
conpound was prepared from

W@ 1605103084 am no- phenyl ) - pi peri di n-4-yl ] PCT/EP2005/003734
pyrrolidin-3-yl}-ethyl-car bam' 7aC| d tert-butyl ester
(Exanpl e 130) follow ng the procedure used in

Exanple 3. M5 (m+H) +: 348, WD 2005/.103034
PCT/ EP2005/ 003734 - 107 E.Eéﬂﬁlé-e-ﬂgé
{4- Ami no- 2-[ 4- (3- et hyl am no- pyrrolidin-1-yl)-phenyl am

- B @\ﬁunU- reHaieMi)-phehhrimine xmazan-s-l 3-
R A R R S A S R R R
F 2. 50% TFA/ CHZCl Z M@B&phﬂsymzﬂwww 425. 53 F
MV C18H25N302S CBH6Br FO C22H24FN50S 5 The conpound was
prepared from 3-fl uorophenyl acyl brom de (Mayhri dge
Internatiopal ) and the conpound of Exanple

fol |l ow i(h procedur escrl bed by Chu, X(n-jie et
al. WO 2003 97048. MsS 426. Exanpl e{133 10
{ 4- Ani no- 4 (3- et hyl o- pymmm ot 1- vyl @yl,\, N
no]st ' -yl }- (8-
fl u'§ met hoxy- phenyl ) - net hahGpeTFNCHLCE Br N O N Osl
NHZCN KOBu NNS N+ O NOF 2. 500TFACHZCIZ N S
MW 347.48 MW 217.04 MW 425.53 F
MW C18H25N302S CgHgBrFO C22H24FN50OS
5 The compound was prepared from 3-fluorophenylacyl bromide (Maybridge

International) and the compound of Example 131 following the procedure
described by Chu, Xin-jie et al. WO 2003097048. MS (m+H)*": 426.

Example 133

10 {4-Amino-2-[4-(3-ethylamino-pyrrolidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-4-methoxy-phenyl)-methanone

0 N
S S e
N N
1. NH,CN, KOtBu
Lo T
kN

F 2. 50% TFA/CH,Cl, N" 'S
_0
MW 347.48 MW 247.07 MW455.56 F
C18H25N302S CgHgBrFO, C23H26FN502S O

The compound was prepared from 3-fluoro-4-methoxy-phenylacyl bromide
(Maybridge International) and the compound of Example 131 following the
15 procedure described by Chu, Xin-jie et al. WO 2003097048. MS (m+H)": 456.



i MW 347.48 MW 247.07 MM55.56 F C18H25N302S
COHBBr FO2 C23H26FN502S ,. 0 The conpound was prepared
WO e@sn @084 uor o- 4- met hoxy- phenyl acyl brom de (ReIyBPIodT@3734
International) and the conpound of Exanple 131
follow ng the 15 procedure de1 bed by Chu, Xin-jie

et al. WO 2003097048. MS (mt 6. WD 2005/103034
PCT/ EP2005/ 003734 -108 e L

{4- Ami no- 2-[ 4- (3- et hyl am no- pyrrolidin-1-yl)-phenyl am
- -tHNl o\&G- 1}-(3-
?%ﬂ AhhhéZ@ngis;éthyk%unasepl\mNudnmEu) Rharnymﬁmq Zo¥B-yl}(

2. 50% TFA/ CH2Cl 2 HnRtlexyyphenyl)#gefanane o7 MN437 57
C18H25N302S C. H. BrQ2 C23H27N502S 5 The conpound was
prepared from 3-net hoxy- phenyl acyl brom de (;Maybri dge
International) and the conpound of Exanpl ey d31

f ol I ow tbe , procedurg. described- by Chu,/ Xin-jie;et
al , \A&g/g 080d7048, . m) ..438. Exanple 1135 10

{4- Ami no- 2- [}~ (4- et hyKami no- pi peri di n-1 - yNgha ylam NH,
o] -t hi azol yi}-(3- hoxy+ plhgenydo)surret hano
N
S
l\N /©/ ' ? 2. 50% TFA/CH,CI,
o

MW 347.48 MW 229.07 MW 437.57
C18H25N3025 CgHgBrO, C23H27N502S
5 The compound was prepared from 3-methoxy-phenylacyl bromide

(Maybridge International) and the compound of Example 131 following the
procedure described. by Chu, Xin-jie et al; WO, 2003097048. MS (m#H)':. 438,

Example 135

10 {4-Amino-2-[4-(4-ethylamino-piperidin-1-yI)-phenylamino]-thiazo|-5-yl}-(3-
methoxy-phenyl)-methanone

,—\——— Br
o\\//o © N N
N— 1. NH,CN, KOtBu \©\ )N'\ [ .
S N + > N~ 'S
kkN /©/ Q 2 50% TFACHC,

MW 361.51 MW 229.07 MW 451.60 [
C19H27N302S CgHyBro, C24H29N502S

The compound was prepared from 3-methoxy-phenylacyl bromide
15 (Maybridge International) and the compound of Example 127 following the
procedure described by Chu, Xin-jie et al. WO 2003097048. MS (m+H)": 452.



QO 0O NNN/ I. NH2ZCN, K&GBu 0 NS 2. 50% TFA/ CHzCI 2

N()- 0 MN361.51 MNV229.07 MNV451.60 Cl9H27N302S
wW@A49B0I084 C24H29N502S The conpound was prepar eRiCT/EP2U05/003734

3- met hoxy- phenyl acyl brom de 15 (Maybridge

I nternational) and the conpourd89cf Exanple 127

follow ng the procedure described by Chu, Xin-jie et

al . WD 2003097048. M5 ( miExampied436\\0 2005/ 103034

PCT/ EP2005/ 003734 -109 Exanple 136

{ b AN Q- 2Tk BT RTaRE o Tl Ol inol-thiazol-5-yI}~(3-
é{ %‘ﬁgnﬂé 3?%@519{3&?(1{'5\?3)%%&%?9 ( gﬂ’ phidnylamino]-thiazol-5-yl}-(3
f | uor o- 4- met hoxfluphedymethexyrphemyiNnethananar N N

NX 1. NH2CN, KOBu HS1 O S N+ F NN 110 2. 50%
TFA/CH2CI 2 F MW 361.51 MW 247. 07 MN 469. %9) ~0

CL9H27N302S COHBBr FO2 C24H28FN502S 5 The cpnpound was

prepared friom 3-Fl uor o- 4- et hoxy- phenyl acy‘i@)r om de
of
N

(Maybri dge \nigrnational) Jand the conpound exanpl e
127 follow n \/Lhe procegure-. de scri bed. —&hu, N
Xinjie.etTa VWO 20030807/948. VBH,CU.K@BH) +. | : ,"@ yrxg I o
E}xa/nfj/ + e - N" s
kkN 0 2. 50% TFA/CH,CI,
F
MW 361.51 MW 247.07 MW 469.59 0
C19H27N302S C4HgBIFO, C24H28FN502S
5 The compound was prepared from 3-Fluoro-4-methoxy-phenylacyl

bromide (Maybridge International) and the compound of example 127 following
_the procedure.described by Chu, Xin-jie et al, W0.2003097048.: MS,(m+H)%...
470.

10 Example 1‘37

{4-Amino-2-[4-(4-ethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone

__Jr—- | Br
O\(O ° N N
N~/ 1. NH,CN, KOtBu [ ] N
. 2 )l\ (o}
S U + N '8
LT -

2. 50% TFA/CH,Cl,

N

MW 361.51 MW 217.04 MW 439.56
C19H27N302S CgHgBrFO C23H26FN50S
15 The compound was prepared from 3-Fluoro-phenylacy! bromide

(Maybridge International) and the compound Example 127 following the
procedure described by Chu, Xin-jie et at; WO 2003097048. MS (m+H)+: 440.
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{ 4- Ami no- 2- [ 4- (4- et hyl ami no- pi peri di n-1-yl)-phenyl ani n
o] -thiazol -5-yl}-(3- fluoro-phenyl)-nmethanone NUN Br

wWO008/103034N-/ \ 1. NH2CN, K& Bu N + 1 / F ,, NSPOI/EP2005/003734

50% TFA/ CH2CI 2 F MW 361. 51 ng 17. 04 MWV 439. 56
CL9H27N302S CBH6Br FO C23H26FN33$-15 The conpound was

prepared from 3-Fl uoro-phenyl acyl _brom de (Mybri dge
I nternational) and the ccﬁ%ﬁﬂ.ﬂgﬁgnpl e 127 foll owi ng
the procedure described by Chu, Xin-jie et at; WO
2003097048. Ms (m+H) +: 440. WO 2005/ 103034

PCT/ EP2005/ 003734 -110, Ex |l e 138 Anfi proliferative
Activity 5 The anti &MEMYSMW of the
compounds of the invention is denpbnstrated bel ow.
These activities indicate that the conmpounds, of the

pr eseTihe antipmliferative activrafithe sompeainds@f the vention is

articula lid S, .
B8imStady ke J IREE P OMES oo RAPheRMnGAURIS o the
Gilisbnt RUkALGM dréddfubiot treating cariceasia pesticyar saliskfwmors such as

conduct ed usi ng Fl ashPl ateTM assays (NENTMLife
sxaashaad pPINOrsS.  Fl asli Pl at e v |
assays, wer e=per f or ned- usi ng-r econbi nant . human-, cycl i n-
B CDK1;,-, 15 human cyclin E-CDK2 or human cyclin
D1- CDK4 conpl exes. GST- cfinaseASSQYS cycE), CDK2,
GST-cyclinB (GST-cycB), CDK1, GST-CDK4 and cyclin D1
(cycDl) cDNA clones in baculovirus vectors were
provided by Dr. W Harper at
To determine inhibition of Cdk4, Cdk2 and Cdk1 activity, kinase assays

were conducted using FlashPlate™ assays (NEN™-Life Science Products).
FlashPlate assays were performed using-recombinant human eyelin B-CDK1:;
human cyclin E-CDK2 or human cyclin D1-CDK4 complexes. GST-cyclinE (GST-
cycE), CDK2, GST-cyclinB (GST-cycB), CDK1, GST-CDK4 and cyclin D1
(cycD1) cDNA clones in baculovirus vectors were provided by Dr. W. Harper at -
the Baylor College of Medicine, Houston, TX. Proteins were co-expressed in
High Five™ insect cells and the complex was purified on glutathione Sepharose
resin (Pharmacia, Piscataway, NJ) as previously described (Harper, J. W. et al.
Cell 1993, 75, 805-816). A 6x-Histidine tagged truncated form of retinoblastoma
(Rb) protein (amino acid 386-928) was used as the substrate for the cycD1-
CDK4, cycB-CDK1 and the cycE-CDK2 assays (the expression plasmid was
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 phosphorylation by CDK4, CDK2 and CDK1 (see Herwig
and Strauss Eur. J. Biochem. Vol. 246 (1997) pp. 581-601 and the references

cited therein).

The expression of the 62Kd protein was under the control of an IPTG
inducible prdmotér in an M15 E. coli strain. Cells were lysed by sonication and -
purification was carried out by binding Iysates'at pH8.0toa Ni-chelated agarose
column pretreated with 1 mM imidazole. The resin was then washed several
times with incrementally decreasing pH buffers to pH 6.0, and eluted with 500.
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resin (Pharnmacia, Piscataway, I\UZ) as previously
descri bed (Harper, J. W et all1Zcell 1993, 75,
805-816). A 6x Hi st| di ne tagged truncat ed form of
reti nobl GelldBas paYy efrazolimn dyep esalion g A
used as the substrate for t he cchl CDK4, cycB- CDKI

and the cycE-CDK2 assays (the expression plasm d was
provided by Dr. Veronica Sullivan, Department of

I\/bI ec Pralifertionl wagy evatuates msttmetgtfazowmﬁ@sawqwrdmg to the

TR o e 0 S P B0 4 e

4996@@0 21 5L%7 mﬁh‘@ @l Imedussid was $ET16, b caBomubanarcinoma cell

b bfased Sorming Ringscsa ghodboh bmboabatATHE Hockvite,

I 0
M@fzh%"% RedrgRnAMCCOED SRl SuBRRIFARES MRIETD% FOS
podilf-gluéamine. was carried out by binding | ysates at pH
8.0 to a Ni-chelated agarose colum pretreated with 1
nmM i m dazol e. The resin was then washed-sever al .
ti mes Qulislwéraqlateainitahé yppesprizie segdlpg duarfsitgits give Ipgarithmic
6.0, and e]uted vvltth 500 WD, 20 ﬁ_\g
e iranRIdne g9ume of theaseay in BRlsWellissie cpiwerlats: Plafes were

W&b%‘té& bi&n gi’go 4 3?§§5}H h hithrifiddehatibaor Witk 32%at0at FHe next

tetr ium dye assay according to the
pila(yc’mtl cembunda i\nme serially ditgted e fourdimes thexfiapl apRgentration in

e 2ob BB oM antt B P ApISO: BB o R Volume of

Toaoh dibtien e ¢ dcﬁm ‘inhdiphicata tDaheWaies@ehtalmugtoalle The same

C0| | ect kvij |l
IS o TS R TR W rhieRdR L Pl Poliy els such
@I‘?&t the%indl ashehiratdnCt DMSEintedinvelwak 4.8%. Wells to which no

appropriate seeding density to give logarithmc¢
gebswterewddedisercadias éhafblani” a¥ehy to whichomso Wétlbl’forwas added

5 %Séel%f(’: ﬁ'%éﬂ}r@p}fog aCrO?tggH' ﬁlf:heeoglﬁf‘%sev\yme eﬂ?é@?@té’tmé iﬂb@ﬂétor and
daxet tirst pcﬂﬂ%@émmlm by $tesii gidwthdiurveds) dlates fvoare analyzed as

times the f concentration in
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 with shaking for 15 minutes at room
temperature. Absorbance readings were taken in a microtiter plate reader
(Dynatech and Molecular Devices plate readers were used interchangeably) at a
wavelength of 570 nm with a 650 nm reference. Percent inhibition (% INH) is
calculated by subtracting the absorbance 6f the blank well from all wells, then
stJbtraQting the ratio of the average absorbance of each test duplicate (Save) by-
the average 6f the controls (Cave) from 1.00. The final number is then multiplied
by 100 (% INH = (1.00 - Save/Cave) X 100). The concentration at which 50%



the appropriate medi um . containing 1.2% DVSO.
One-fourth final volune of 15 each dilution was added

WO poodapde34 i cate. to the plates containing cel | BCT/EP®05/003734
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same- volune p of 1.2% DVBO in medi um was added to a
row of "control wells" such tHdtl the final

concentration of DMBO in each well was_0.3% Vells to7

ol dmidegoles dlutedvppieimuge dlialyped agaist R mM| HRKES pH 7.5, 30%
¢ . b b .

O6E B A0 B, BAEAPTACRUAALE Ko S0t sitks were

fosniiatert for pnoteROcatcestiation naliquoted, anddstoeedahd®’ by

their growth curves) plates were anal yzed as

descri bed bel ow. 3-(4,5-d

i met hybt Bjj #felesirased és%y@-rﬁ#@h@@_ﬁb@hﬂ- v&ivaeliZabshPlates were
brom de (thiazolyl blue, T,

: ) I, Sigma) was ded to

eaatedwith Rboprptein @t 401Hgial, s 200 ﬂiép%we“gﬁlag?s yvere incubated
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5465 V0 47 368l 4 809 et 5

MEPES, PhenM MyBly 00028 Tikenr20,2mi DThel abbAdge 4 nM **P-ATP)

absor bance of each test duplicate AVE), b t.h

e gaGeTt REVRTREF B/ TEIVENS RS sk Wafft i 10-Told
The 'concentration at i'ch 50% WD

A005iMn0ce Rlarsweregashab g dimesiwith thewagh dusleresealed, and
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%Wﬁ%'gﬁ'ﬁﬁ-eg g_ﬁ Ic 'Uh? perdetit mlﬁllbijtioh S)tf Py p!hosgllrmnylatim,emmh isa -
entr | ) . I .

b e IS Lt B e el R o e

QFQIJCYWihbe}rﬁﬁl'épl ates were coated with Ro protein at 10
pg/ M, Fusing 100 pl per well. Plates were incubated

at ﬁCkover night or at roomtenperature for 3 hours on

a shaker Q £0 | o] i.f.i hi '

one row qdl-%el r—gtt%égo&ﬁ{%ugg W { E?’f%'%k)m &glpl YioHlsBbAe)

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

the radiolabel under the test conditions describéd.

; :%’585{9%?F‘c%%ﬁ%g?‘)i’é_ﬂtbé»—Wér;é%d&ﬁétécﬂataﬁcfénhs%ﬂnmﬁe»ﬁalu%n a.shaker:for

The results of the foregoing in vitro experiments are set forth in Table 1
below. The ICsg values are summarized in the Table 1 below.



coating buffer (20 mM HEPES, 0.2 M NaCl).

t hen washed twice with

deosnoq@haosphate buffered saline).

Pl at es

wer e

i o wash buffer (0.01 % Tween

Conmpounds t BCTEP2005/003734

tested ("test conmpounds”) were added to the wells at
Reactliléns were initiated by

5x fi

i mredi ate addition of 40 pl
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concentration.

reacti on m x

iHRRER)N abcet\pidjferationiscoztededddie Kxp) lgrﬁ‘gqtéj'nnnepl fianatie linear -
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counter (Packard Instrunment "Co. Downers G ove,
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inhibition of Rb hosphor | atio
a nedbisrtablss shaves theniCsos DBGP'BPOQETN’@ atiheing

lhiniordfe cBpARat FEHTpertont

counted on theTiepCpunt scintillation
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{;ant l%ggmples in

t
R TDRY, BAG ST P inBeisstags, o s8R G gp M odiBased
ROSHRECMITITE) assdyer e "test conpound” refers to the
average counts per mnute of the test duplicates,
"nonspecific" refers to the average counts per m nute
when no 25 CyclinD/ Cdk4, etc., was added, and "total"
referg mn;‘g]g AVEDRUE COBDKR2 per CDKnute WMIT no
conmpopnd was aldded The 1 C50 value is the
concehtNumben pICsotrdd) | tCafidhd 1Cac{tM) e UEeeltM) 50%
t he pket-ern—kiprase—+ndgeced—necprporation of—the
radi o MRl der old¥® tpstoggnditi qrg descriqbpsl. 30 The
results of3thel f oregoi ng in vi{ro exper|nents arg set
forth m;l’gbllp |__helo_The 1050 val ues are 7
sunmar g plg"t e 0b/1
PCT/ EPZOO% 003y 6?31) 18 Il(?’f%sbl fi oﬁ% cel | q%
proliferalion s obtai ped (the|{lC50) is|determ ned
from {exdmpleay regression of |a plot of the. logdrithm
of the cogépgnt r ai®H ver sé 9perce £216j nhi b&t@én. The
| C50 val u arg also shown in Table | below. 5 0 |Table
1 Thig BPhBieS 10Vs the|TC50s off conpoungs of the
i nstant Exanpl es 0,005 CPK44.26DK2, dneb CDKI K2.8@se
assay$, an@ also the 1¢C50s in the cell-based
Bxample | 0017 | 349 | 1.06 1.85
27
Example
0.053 4.18 1.17 nd
28
Example
0.055 3.99 1.23 nd
29 4
Example | o 14 | o545 | 0476 0.84
30 '
Example
0.028 4.16 1.72 3.29
31
Example A ‘ :
: 0.029 5.74 1.91 6.64
32 ,
Example
o 33 ~~--0.009 |- 4.95--|- -0.95 ~--1.68 - |




assays ("MIrT")
r 1C50(M

Nunbe

0.053 4.18 1.17 nd 28 Exanple 0. 055 3 99 1

Exanp
1.72

00. 00
PCT/ E

assay. Exanple CDK4 CDK2 CDK1 MIT
| CG50( 1M

| C50( RM)

| C50(M Exanple
WO203200389 1.28 1.75 23 0.032 0.86 0.27 1. 22PCTRP2005/003734
Exanpl e 0.017 2.89 0.216 2.00 25 Exanple 0.005 4.25
1.06 2.80 26 Exanple 0.017 3.U¢ 1. 06 1.85 27 Exanple

23 n

Exanidlé [0.6DK4D. 176DKXB4| HBPKkanpl eMI 028
3..29 31 e 0,02 74.1.,9]: 6| 3
Nk | 5ok Rictnn 165l ohdCmEMmS)
AR AE373A - TIf
3.64 0.952 1.68 0.008
34
Example |
1.09 0.12 0.74 0.018
35
Example '
3.63 3.00 1.73 . 0.009
36
Example
3.52 0.52 1.63 0.10
37
Example
5.26 1.45 4.05 0.015
38
Example
4.26 0.97 1.37 0.023
39
Example | CDK4 CDK2 CDK1 MTT
Number | ICso(uM) | IC50(uM) | ICso(uM) | 1Cs50(uM)
Example
0.052 5.11 0.64 9.48
40
Example
0.002 0.888 0.268 1.41
41
Example
0.086 5.83 5.79 nd
42
Example
0.007 3.5 0.50 1.61
43
Examplel
0.016 5.13 1.25 1.72
44 :
Example
0.005 5.16 2.44 2.46
45
Example :
: 0.055 5.67 3.81 Nd
46
Example
... . |.0186.] .10 10 . nd
47

29

4.16
anpl e



Exanpl e CDK4 CDK2 CDK1 MIT Nunber
| C504LM

1 C50(j . M
| C50(M) Exanple 3.64 0.952 1.68 0.008 34

I C5

0(j . M

wE@spHw34. 09 0.12 0.74 0.018 35 Exanpl e 3. 63PGI/BL2005/003734
1.73 0.009 36 Exanple 3.52 0.52 1.63 0.10 37 Exanple
5.26 1.45 4.05 0.015 38 Exanpl’®4.26 0.97 1.37 0.023

| c50([
9.48
0. 086

39 Exanple CDK4 CDK2 CDK1 MIT _Nunber [C50(.tM
Ekahﬁh@(l CPKACSD(CDK2 Ex&RiKe o] 0SMTET 11 0. 64
np 8,1 41 I
lH§b§r79|Q$9(H%’g)2 Caolion) | TES(EMT Y| (Coo(kA™' ©
Example
0.074 10 10 nd
48
Example
0.008 0.136 " 0.005 nd
49 :
Example
0.007 2.79 0.81 3.12
50
Example
0.23 10 10 nd
51
Exampl
xample 0.071 10 10 nd
52
.«’,*T:Elil}"J“:i:ﬁ:;i_'}"ﬁz‘:" [T R P R e TR S 7'( B R L NS A :-Z‘-a
xampie 0.096 10 10 nd
53
E I
XamPe 1 0212 | 10 10 nd
54
Exampl
amPe | 037 10 10 nd
55
E le
xamp 0.16 10 4.77 nd
56
Example
0.086 8.03 3.56 nd
57
Example "
P 0.045 10 10 nd
58
Example ‘
0.061 3.09 4.63 nd
59 :
Ex le’ ‘
a6n;p © 0.09 10 5.77 nd




Exanple 0.007 3.5 0.50 1.61 43 Exanple 0.016 5.13
1.25 1.72 44 Exanple 0.005 5.16 2.44 2.46 45 Exanple

WO 2@506836. 67 3.81 Nd 46 Exanple .- 47 . ...POI/ERBB5/003734
....1.0 10 nd WO 2005/ 103034 PCT/ EP2005/ 003734 -115
Exanpl e CDK4 CDK2 CDKI MIT Nddber 1C50(j M 1C50(. M
| C50(M 1C50(jM  Exanple 0.074 10 10 nd 48 Exanpple
0.0008 Bxanple.[00EDK4 4chK3rrgl eCRWH7 [2. MTT. 81| 3. 12
50 Exappl e, 0. 43,10 n I :

Umber£?105o(uib8 H:soélh) X?&B)(lﬁ“? o?&so%RM}o nd
.Example
0.071 10 10 nd
61
Example
0.278 417 4.21 nd
62
Example
0.32 10 10 nd
63
Example
0.015 2.70 1.28 nd
64
Example
0.018 3.39 1.44 nd
65
Example
0.076 10 4.02 nd
66
Example
0.17 10 10 nd
67
Example
0.089 5.95 3.85 nd
68
Example
0.102 5.62 6.23 nd
69
Example
0.186 10 10 nd
70
Example
0.162 415 4.06 nd
71
Example |.
0.017 2.05 0.702 2.50
72
Example
75 -0.088 . 805..| 259. |.. nd




52 Exanple 0.096 10 10 nd 53 Exanple 0.212 10 10 nd

54 Exanple 0.37 10 10 nd 55 Exanple 0.16 10 4.77 nd
w®e0oEeopd e 0. 086 8.03 3.56 nd 57 Exanpl e 0. CEGSI/LR2008003734

nd 58 Exanple 0.061 3.09 4.63 nd 59 Exanple 0.09 10

5.77 nd -60 WD 2005/ 103034 POM/7EP2005/ 003734 -116

Exanpl e CDK4 CDK2 CDKI MIT Nunber 1 C5o(. tN
ggﬁg&leklmnm@aowmmcm(cm(z ExarGgP¥10./071MIT 10| nd
anpl e
umber | ICso(uM) | IC50(uM) | ICs50(1uM) | 1Cs0(pM)
Example
0.062 10 10 nd
74
Example
- | 0.058 8.68 4.05 nd
75
Example
0.124 8.76 10 nd
76
Example
0.111 10 10 nd
77
Example
0.246 3.71 2.90 nd
78
Example
P 0.40 10 10 nd
79
Example
0.017 2.58 1.37 3.49
80
Exampl
XAMPE | o019 | 345 | 161 6.02
81
Example
0.084 7.84 4.27 nd
82
Example
P 0.132 10 10 nd
83
Example
0.122 9.51 3.73 nd
84
Example
0.098 2.26 0.51 nd
85 '
Example
e .0.114 - 10 - 10 nd




0.278 4.17 4.21 nd 62 Exanple 0.32 10 10 nd 63

Exanmpl e 0.015 2.70 1.28 nd 64 Exanple 0.018 3.39 1.44
wmeosaaokkanpl e 0. 076 10 4.02 nd 66 Exanpl e OPAWERDOIA3734

nd 67 Exanple 0.089 5.95 3.85 nd 68 Exanple 0.102

5.62 6.23 nd 69 Exanple 0.188186 10 nd 70 Exanple

0.162 4.15 4.06 nd 71 Exanple

Example | CDK4 CDK2 CDK1 MTT
Number | ICso(uM) | ICs0(1M) ICs0(uM) IC50(1LM)
Example
0.133 444 2.99 nd
87 *
Example : :
’ 0.015 3.91 0.94 nd
88
Example
0.10 2.26 0.51 nd
89
Example
0.007 1.67 0.58 2.82
90
Example
0.009 1.82 0.71 1.64
91
Example
0.015 1.60 0.87 2.90
92
Example |
0.677 10 10 nd
93
Example
0.39 10 10 nd
94
Example
0.037 4.06 1.18 nd
96
Example
-nd nd nd nd
97
Example | .
0.039 10 2.70 nd
98
Example .
- 0.035 0.55 0.45 nd
99
Example
Coee -0.090 10 .| 447 . nd
100




0.017 2.05 0.702 2.50 72 Exanple 0.088. 8.05-...

2.59,

WO 10%/180anpl e CDK4 CDK2 CDKL MIT Nunber

1 C50(M | C50(]

nd 73 WO 2005/103034 PCT/ EP2005/ 003734

| C50( MT/EP2005/003734
M IC5o(tM Exanple 0.062 10 10 nd 74
Exanpl e 0.058 8.68 4.05 nd 75 1&anple 0.124 8.76 10

nd 76 Exanple 0.111 10 10 nd 77 Exanple 0.246 3.71
2. 90 hgxakiblexan@D&40. 4OCDK210| n€€DKY ExanPlTd 0. 017
2.58 [1.37 3.49 80 a e 01L9,.3.,45 1| .
Number | 1Co(u et et 1 Gtk
Example =
- 0.025 10 0.58 nd
101
Example : ‘ :
: 0.029 4.80 1.99 nd
102
Example
amp 0.036 3.34 1.52 nd
103
Exampl
xampie 0.031 2.00 1.28 nd
104
E [
xampie 0.039 1.51 1.28 nd
105
Ex [
ampie 0.052 4.83 2.27 nd
106
Example '
mp 0.038 2.39 1.00 3.68
107
Example
0.034 2.61 1.29 0.996
108
E le
xamp 0.014 2.62 0.77 nd
109
Example
0.025 3.62 1.99 2.70
110
Example
P 0.025 2.92 nd 1.61
111
. .
xample nd nd nd nd
112
Examplé
REPE -0.045---| 727 - | -0.94. - 1.74




81 Exanple 0.084 7.84 4.27 nd

nd 83 Exanple 0.122 9.51 3.73
WQ2®6/1@034 nd 85 Exanple 0.114

2005/ 103034 PCT/ EP2005/ 003734

82 Exanple 0.132 10 10

nd 84 Exanple 0.098
10 10 nd .
- 118 Exanp
CDK1 MIT Number 1C50(j M 1C50@%-1C50(.tM |050(|vp

Exanple 0.133 4.44 2,99 nd 87 EFxample 0 015 3 9
nd 8BEXampled (CDK42. P6COKRL hd CB¥§1 ExampM T0. 0
1. 67 OT\?S % 82 .90
umber 1 | SO(P«M)‘ |C5o(}LM) |C50(},LM) |Cso(p,M)
Example
0.012 0.945 2.71 1.37
114
Example
0.010 1.04 2.80 1.24
115
Example
0.015 0.75 5.59 2.55
116
Example
0.009 0.989 3.22 1.31
117
E I
Xampie 0.031 3.24 1.53 4.15
118
Example
b 0.011 3.24 1.53 3.17
119
Example
xamp 0.023 2.58 1.87 3.91
120
Exampl
Xampie 0.011 1.94 0.70 2.16
121
Example
X ,p 0.020 5.31 5.19 4.22
122
Example
0.014 0.20 0.345 1.05
123
Exampl
Xample 0.067 4.32 11.43 nd
124
Example :
0.029 0.701 0.253 0.568
132
Example
e e 220,006 |- - 3.27.- 1.86 1.02 ...
133

BOT/¥E2005/003734
| e CDK4 CDK2

.94



Exanple 0.009 1.82 0.71 1.64 91 Exanple 0.015 1.60

0.87 2.90 92 Exanple 0.677 10 10 nd 93 Exanple 0.39
waoi@o3es 94 Exanple 0.037 4.06 1.18 nd 96 ExEnpPmosieh3734

nd nd nd 97 Exanple 0.039 10 2.70 nd 98 Exanple

0.035 0.55 0.45 nd 99 Exanptd21-0.090 -10 4.17 nd

100 WO 2005/ 103034 PCT/ EP2005/003734 -119 Exanp|e
CDK4 |GEX@mpIKI| NIOK4 CDK2 CDK1 MTT
Number - leo(]J,M) |Cso(p.M) |C50([,I,M) lC50(]J.M)
Example , |
0.046 | . 4.50 1.33 1.24
134
Example
0.028 6.10 1.15 3.37
135
Example
0.050 9.43 1.56 3.26
136
Example
0.032 1.01 0.385 1.40
137

nd means “not determined”.

Example 139

Tablet Formulation

ltem Ingredients Mg/Tablet

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

2 Anhydrous Lactose 103 |83 35 19 38 57

3 Croscarmellose 6 6 8 16 32 48
Sodium

4 | Povidone K30 IE 5 6 12 24 36

5 Magnesium Stearate 1 1 1 3 6 9
Total Weight 120 {120 |[150 |300 |600 QOO ‘

5 *Compound A represents a compound of the invention.

Manufacturing Procedure:




10

Nunber 1C50(A) 1C50(M 1Co(.tM | C50(M  Exanpl e
0.025 10 0.58 nd 101 Exanple 0.029 4.80 1.99 nd 102

wex@snhw3H. 036 3.34 1.52 nd 103 Exanpl e 0. 031rCr/8P2005/003734

1.28 nd 104 Exanple 0.039 1.51 1.28 nd
0.052 4.83 2.27 nd 106 Exanpl®2- 038 2.39 1.00 3.68
107 Exanple 0.034 2.61 1.29 0.996 108 Exanple 0.014
4. 62 Mix termsd1, 2 aed Bdarepswtabl@nexer. fap 19 miguteszo 110

Exanpl e 0.025 2.92 nd 1.61

2.  Granulate the powder mix from Step 1 with 20% Povidone K30 Solution
(Item 4).

105 Exanpl e

3.  Dry the granulation from Step 2 at 50°C.
4. Pass the granulation from Step 3 through a suitable milling equipment.
5.  Add the ltem 5 to the milled granulation Step 4 and mix for 3 minutes.

6. Compress the granulation from Step 5 on a suitable press.

Example 140

. Capsule Formulation

ltem Ingredients mg/Capsule
1 Compound A * 5 25 100 250 500
2 Anhydrous Lactose 159 123 148 -- --
3 Corn Starch 25 35 40 35 70
4 |Talc 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6
Total Fill Weight 260 200 300 300 600

Compound A represents a compound of the invention.

Manufacturing Procedure:

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

2. Add ltems 4 & 5 and mix for 3 minutes.

" 15 3.

""Fill into a suitable capsule.



111 Exanple nd nd nd nd 112 . Exanple 0.045---. 7.27
0.94.. 1,.74 113 WD 2005/ 103034 PCT/ EP2005/ 003734

WO 1@8/180apl e CDK4 CDK2 CDKI MIT  Nunber | CS50(RT/EP2005/003734

10

| C50(M 1 C50(pM |1 C50(pM Exangl e 0.012 0.945 2.71
1.37 114 Exanple 0.010 1.04 2186-1.24 115 Exanpl e
0.015 0.75 5.59 2.55 116 Exanple Q.009 0.989 3.22
1.31 117 Exanple 0.031 .3E¥ampleddld 15 118 Exanple
0.011 3.24 1.53 3.17 119 Exanple 0.023 2.58 1.87 3.91

120 Exanpl e 0. Opedtidft SHIdfoR/Efulsidh FrepEPAROR- 020
5.31 5.19 4.22

ltem Ingredient mg/mL
1 Compound A * 1mg
2 PEG 400 10-50 mg
3 Lecithin 20-50 mg
4 Soy Oil 1-5mg
5 Glycerol 8-12 mg
6 Water qg.s. 1 mL

Compound A represents a compound of the invention.

Manufacturing Procedure:

1. Dissolve item 1 in item 2.
2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

3. Add the solution from step 1 to the mixture from step 2 and homogenize
until the dispersion is translucent.

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



10

15

122 Exanple 0.014 0.20 0.345 1.05 123 Exanple 0.067
4.32 11.43 nd 124 Exanple 0.029 0.701 0.253 0.568

wapsmeaspl e .. -.--0.066 .. .1.02 pABBPX5/003734

2005/ 103034 PCT/ EP2005/ 003734 - 121 Exanpl e CDK4 CDK2
CDKI MIT Nunmber 1C50(M 1 C5o(t -1 C50(1. M 1C50(j M
Exanpl e 0.046 '4.50 1.33 1.24 134 Exanple 0.028 6.10
1.15 3.37 135 Exanpl e 0.Exampla442 56 3 26 136
Exanple 0.032 1.01 0.385 1.40 137 nd neans "not

determ ned”. Eﬁﬂ@@*i@njs?tﬂutionlEmdlsion Preparation

ltem Ingredient mg/mL
1 Compound A* 1mg
2 Glycofurol 10-50 mg
3 Lecithin 20-50 mg
4 Soy Oil 1-5 mg
5 Glycerol 8-12 mg
6 Water g.s. 1 mL

Compound‘A represents a compound of the invention.

Manufacturing Procedure:

1. Dissolve item 1 in item 2.

2. Additems 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

3. Add the solution from step 1 to the mixture from step 2 and homogenize

until the dispersion is translucent.

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

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

and modifications may be made through routine experimentation and practice of

the invention. Thus, the invention is intended not to be limited by the foregoing
description, but to be defined by the appended claims and their equivalents.



10

15

20

23

Tabl et Fornul ation ItemIngredients My/ Tablet 1
Conmpound A * 5 25 100 250 500 750 2 Anhydrous Lactose

waeRs8®03b 19 38 57 3 Croscarnell ose 6 6 8 16PGREER05/003734

Sodi um 4 Povi done K30 5 5 6 %\ﬁ 4 36 5 Magnesium
Stearate 1 1 1 3 6 9 Total P8t 120 120 150 300 600
900 5 *Conpound A represent npound of the
i nvention. Mnufacturing- mg-ure: WO 2005/ 103034
PCT/ EP2005/ 003734 -122 1. Mx Items 1, 2 and 3 in a
suitable mxer for 15 mnutes. 2. Ganulate the powder
T)X gror[r)]rSteE 1 with 20% Povi done K30 Solution (ltem
. 3. y the granulation fromStep 2 at 50C. 5 4.
Passlthe ghaemraunshofifpaRtic & 3 thfough 'a suitabl e
mlling equipnment. 5. Add the Item5 to the mlled
granulation Step 4 and mx for 3 mnutes. 6. Conpress
the granulation fromStep 5 on a suitable press.
Exanpl e 140 10 Capsul e Fornul at i | yem I ngredients

ng/ Capsul e | Conpound A * 5 25300 %5 2
Anhydrous Lactose 159 123 A@ : Corn Starch 25

35 40 35 70 4 Talc 10 (I15°40 nesi um
Stearate 1 2 2 3 6rjot Il Weig 00 200 300 300
600 N n R’
R2 4
(1)
wherein,
nisQort;

R! and R? are each independently selected from the group consisting of
H, lower alkyl, CO2R®, SO;R®, and COR?;

or alternatively, R' and R? can form a ring having a total of 5-7 ring atoms,
said ring comprising carbon atoms, said carbon atoms optionally being replaced
by one or two heteroatoms, and said ring atoms optionally being substituted by
OR%;

R3is selected from the group consisting of H, lower alkyl, O-lower alkyl,
halogen, OH, CN, NO,, and COOH;

R* is selected from the group consisting of H, lower alkyl, cycloalkyl, O-

lower alkyl, halogen, NOy, S-lower alkyl, CFs, NR°R®, CONR'R®, CO-R®, OH,
and CN;

or alternatively, R® and R*, together with the two carbon atoms and bond
between them from the benzene ring to which R® and R* are attached, can form
a ring having 5-7 ring atoms, said 5-7 atom ring comprising carbon atoms, said
carbon atoms optionally being replaced by one or two heteroatoms, and said
ring atoms optionally being substituted by C4-C4 alkyl and CO.R5;

R* is H or halogen;



10

15

20

25

30

Compound A represents a conpound of the invention.
Manuf acturing Procedure: 1. Mx Itens 1, 2 and 3 in a

weiosadoad mi xer for 15 mnutes. 2. Add |tens BCREB20as10h3734

mx for 3 mnutes. 15 3. Fill into a suitable capsule.
WD 2005/ 103034 PCT/ EP2005/ 003738 - - 123 Exanpl e 141
I nj ection Solution/Enulsion Preparati

| ngr e®° @d RygnieLeach iogapensantix selqct%?rg)np;&t(;g?@lpl@r@@ﬁng of H,
cl.f i 0 b Ly A
s 1ol sf 0o e ol oy ssietaony
tlnalmgjeundlr@N;.t:]e [ Inv.ent! on. Manufacturing Procedure: 5
: ol v em] ,in it [ > g
to i1 Bmesiraefi sosh B isniEB A ing grdBhsiting of
Althwealrgll 1dweralkyl substittedlby ORMendiNRIR% from step

2 and honogeni ze wuntil the-diLspersion | I t.
4. St 6F pltermetivelyy thﬁﬂ&i&"‘ﬁ%&?%rﬁ?% A0 BaYng A total of 57

N Lol o 0 - ;
t Wi
ER P, g o b SR ) EICHE SO ARGEA toufich R and
Réarelbogdedj earbonyginglatoms, said carbon ring atoms optionally being
replaced by one or two heteroatoms, and said ring atoms being optionally
substituted by C+-C4 alkyl, COR®, CONR®R®, or CO2R®; or

a pharmaceutically acceptable salt or ester thereof.

2. The compound of claim 1, where n is 1.

'3 The compotind of claim 1, where R is selected from the group
consisting of H, lower alkyl, and CO2R®.

4. The compound of claim 1, where R? is selected from the group
consisting of H, lower alkyl, and CO.R®.

5. The compound of claim 1, where R' and R? form a ring having a

total of 5-6 ring atoms.

6. The compound of claim 1, where R®is selected from the group

consisting of H, lower alkyl, and O-lower alkyl.

7. The compound of claim 1, where R* is selected from the group
consisting of H, lower alkyl, halogen and O-lower alkyl.

8. The compound of claim 1, where R® and R*form a ring having a

total of 5-6 ring atoms.

9. The compound of claim 1, where RS is selected from the group

consisting of H, lower alkyl, and cycloalkyl.



1 Compound A * 1 ng 2 Aycofurol 10-50 ng 3 Lecithin
20-50 g 4 Soy QI 1-5 ng 5 Aycerol 8-12 ng 6 Water

W@ 2®5/10308e. Conpound A represents a conpound OPCT/BR2005/003734

10

15

20

25

invention. 5 Manufacturing Procedure: 1. Dissolve item
1initem2 2. Add itens 3, 418Ad 5 to item 6 and nix
until dispersed, then honbgenize. 3. Add the solution
fromstep | to the mxture fromstep 2 and honogeni ze
until the dispersion.is translucent. io 4. Sterile

filtegthr wcamgﬁaﬂg?f%ié%eﬂ ofR9 5 seldc@ed fr3hPthe group

Wi | e the inventi een Illustrated by reference
teonsistingfafd,dower plkgt endexycloaliodi ments, those skilled
in the art will understand that variations and

axper frent alieRoRRACRI B G s TR o qwer aley.

Thus, the invention is intended not to be limted by
t he f12.egoiTige cdmpoungtof chaimbltwheretR® iddd onkvenyalkyie
appended cl ai s and their equival ents. W 2005/ 103034

00 g a2 G e AR B g v

total of 5-6 ring atoms.

14. The compound of claim 1, selected from the group consisting of:

{2-Amino-5-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylaminol-4H-pyrrol-3-yl}-(3-
fluoro-4-methoxy-phenyl)-methanone (Example 23)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yi)-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone (Example 24)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
benzo[1,3]dioxol-5-yl-methanone (Example 25)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl}-methanone (Example 26)

{ {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-
methoxy-phenyl)-methanone (Example 27)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino}-thiazol-5-yl}-(4-. . .. ..

hydroxy-phenyl)-methanone (Example 28)



wherein, nisOor,1, Rl and R2 are each independently

sel ected fromthe group consisting of io0o H |ower
W@bkdpho30802R5, SO02R6, and COR 6; or alter natiVEtVEPMS/003734

and R2 can forma ring having a total of 5-7 ring

atons, said ring conprising ctbon atons, sal d carbon

atons optionally being replaced by one or

ttwenmtb(r%rﬂ Aol pipeiridinyi- ﬁgylamtmm/lamnodﬁaazgl w]r(é hydroxy-
bst tut is selected fromthe group
ﬁQV tmﬁﬁa&PXﬁ %gﬁ O | ower al kyl, hal ogen,
NO2, and COOH, R4 |s sel ect ed fromthe gr oup

conS| stl ng of H, |ower alkyl, cycloal kyl, 0- |ower
al kyl , hal ogen, NO2, S-lower alkyl, CF3, NRS5R6,

E 2 S e D Pl A S - e

5 RR&MRRABNE hERaigI&30e benzene ring to which R3 and R4
are attached, can form a ring.having 5-7 ring atons,

said 5-7 atomring conprising carbon atons, said
carbon atons optionally being replaced by one or two
het er oatorrs and said ring atorrs optionally being

-5i§]-(8- -4-
ﬁg%g{rﬁﬁ d&}af% LYFPC)F/ EP2005/ O(? gglf%l > 26(s fgr50r0

anﬂﬂﬂﬁy¢M@ngBﬂheﬂﬁdep@n@%ﬁwmwe Dected fromthe group
consisting of H |ower alkyl, cycloal kyl,

het erocycl e, aryl, and aryl substituted by | ower

al koxy, halogen, or CN; R7 and R8 are each

i ndependently selected fromthe group consisting

10 H4-Aroiver-2-4449 4 Tbipipeidiratdy-yl-pbesylaminadhiazobRs)]- a@ftzoﬁ ,3]dioxol-
N\?R 6&6 or aIt nat | P’e:%é/ the group NR7R8 can forma
riH "}?\ﬁr?ﬂj"e @'HP 5.7 ring atons, said ring

atons conprising in addltlon to the nitrogen to which

R7 and R8 are bonded, carbon ring atons, said carbon
ring atonms optionally being

15. The compound of claim 1, selected from the group consisting of:

15  [4-Amino-2-(4-[1,4bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-methanone (Example 33)

[4-Amino-2-(4-[1,4"bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yi]-(3-methoxy-
phenyl)-methanone (Example 34)

20

{4-Amino-2-[4-(3-hydroxy-[1 ,‘4‘]bipiperidinyl-1 'yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone (Example 35)

{4—Am|no-2 [4 (3 hydroxy-[1 4]b|plper|d|nyl -1 -yI) phenylammo]—thlazol 5-yl}-(3-
25 fluoro-4-methoxy-phenyl)-methanone (Example 36)



repl aced by one or two heteroatons, and said ring
atons being optionally 1o substituted by Cl1-C4 al kyl,

WEBR5803080NR5R6, or CO2R6; or a pharmaceut i caP@HEP2005/003734

10

15

20

acceptable salt or ester thereof. 2. The conpound of
claim1, where nis 1. 15 3 FE%onpoundof claim 1,
where R1 is selected fromthe group consisting of H,
| oner al kyl, and CO2R5. 4. The conpound of claim1,
where R2 is selected fromthe group consisting of H,

| . | ¥ HaH J j - -
R Yk e R A ety SRR RO Sy
ihiengot 3jdoxob-5-yHmeetbanpoe Exampde 87jn 1, where R3 is
selected fromthe group 25 consisting of H, | ower

al kyl, and Ol ower alkyl. 7. The conmpound of claim 1,
where R4 is selected fromthe group consisting of H,

| ower al kyl, hal ogen and Ol ower al kyl. 8. The

ﬁmm@ﬁ-ésith@grqx%[]j W;]bgﬂp@&iiﬂviﬂ '%-rﬁfwrml?ﬂmOMﬂiazolf-yl}-(Z,3- '
avli n a oL al, - rmn atans. . e conpoun
slihyd rgT%”ZP[MEF@"’R%‘YQé‘”?@P@'L‘ﬁ?d @?‘%’W?ﬁw%g roup ™

consisting of H Iower alkyl, and cycloal kyl. WO

2005/ 103034 PCT/ EP2005/ 003734 -127 10. The conpound

of claiml1l, where R6 is selected fromthe group

consisting of H |lower alkyl, and cycloalkyl, .. The

dérivoined? -(%myfdrﬁxy,-[1v&ﬂbﬂ@p@‘rdln%'-?r%)rph‘%@mmoigﬁ"92&55'3/'}'(2’3'
€ eS8 METEXER IS 3 or | ower

;q%hkmw%fg&%gﬁg%ﬁ%ou Ighﬁtﬂ%l? al m(l, V\lfﬁ):are 7 and R8

forma ring having a total of 5-6 ring atons. 14. The

compound of claim1, selected fromthe group

consisting of: to

f{éi@ﬁ“&%ﬁ’%ﬁﬁ%@ﬂ%@é{-@l?%'j’_b?@[}é&di}ﬁ'{}liplﬂ)@bh&%ﬁaﬂﬁr}ﬂ])thi@ESlﬂy-Tyl}-@,:

hydroxy-phenyl)-methanone (Example 40)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 ~yl)}-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone (Example 41)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yI)-phenylamino]-thiazol-5-y|}-(3-
fluoro-4-methoxy-phenyl)-methanone (Example 42)

16. The compound of claim 1, selected from the group consisting of:

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yI)-phenylamino]-thiazol-5-yl}—
benzo[1,3]dioxol-5-yl-methanone (Example 43)



f 1 uor o- 4- net hoxy- phenyl ) - met hanone ( Exanple 23)
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

WO 2005na3034 hi azol -5-yl }-(3- fluoro-phenyl) - net hBeRR2005/003734

10

15

20

(Exanpl e 24) 15
{4- Am no- 2- [ 4- (4-pyrrolidin- +-30pi perid
i n-1-yl)-phenyl am no] -t hi azol

feAnih o, 23|4d(4edmnet5yly1m|n@tp|mfm1(ﬁigh@m;@aqmo]-thlazol 5-y1}-(2,3-

AR PR Z e Dok Phbnbr. [RRRRES),

di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - net hanone ( Exanpl e 26)

%4Am no- 2-[4- (4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
'@%ﬁ;‘ébg%f‘f GherethyiahiinS-piS G4y BRGNS HARRBES- - (3-
Hetﬁﬁk{lﬁhé?n{ll)ln{éh@lyclﬁr{@|(E§lample 36y pi peri din-1-yl) - pheny '

| am no] -t hi azol

hydr oxy- phenyl ) - net hanone (Exan'pl e 28) WD 2005/ 103034
PCT/ EP2005/ 003734 -128

[ 4- Amino-2-(4-[1,4']bipiperidinyl-Il"-yl-phenylam no)-t

ga A Rino2-Y4-14-tindtnyaetiMo-mbeiih J=yirbhanpaminGxiniazot 5-yi}-(4-

mdmyrw”-t@wm?mwm@ PExePPi@i48)l - 1 ' -yl - phenyl ami no) -t
hi azol - 5-yl ]-(3-fl uoro-phenyl)- 5 nmethanone (Exanple

30)
[4- Amino-2-(4-[1,4"]bipiperidinyl-1"-yl- phenylan1no) t
hi azol -5-yl |- (3-fluoro-4- methoxy-phenyl)- anone

@EdaAiro-24[4- (t4aj|methylam|no-p|perld|n 1-yi)- phenylamlno]-thlazole -5-

RS SEPIPELL L1 i nhnone ( Exanpl o

32) 15. The conpound of cIa|n11 selected fromthe
group consisting of: 15
[ 4- Amino-2-(4-[1, 4" ]bipiperidinyl-1"-yl-phenyl am no) -t

' | - 5- -(2,3-dj hydro-. .. . .
R'@%irﬁ[nf SRR DR Ry Ropligpygrap - thiazol-5-y1H-4-
&gheﬁyl%nééthbﬂoﬂe]@xanm ugdj nyl - 1' -yl - phenyl ani no) - t
5-yi | nmet hoxy- phenyl) - nmet hanone ( Exanpl e
34) 20 {4- M| no-2-[4-(3-hyd roxy-[1,4"]
bi pi peri di nyl-1'-yl)-phenyl am no] -t hi azol -5-yl }-(3-
{4-Amino-2—[4-(4-dimethy|amino-piperidin-1-yl)-phenylamino]-thiazol-5—y|}-(3-

hydroxy-phenyl)-methanone (Example 50)

4-{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1 "-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 51)

{4-Amino-2—t4-(3-hyd roxy-[1,4'bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl}-(4-
nitro-phenyl)-methanone (Example 52)



fl uor o- phenyl ) - net hanone (Exanpl e 35)

{4- Am no-2-[4- (3-hydroxy-[1,4"]bipiperidinyl-1"-yl)-ph
we@poosaemoao] -t hi azol -5-yl}-(3 25 PCT/EP2005/003734

f 1 uor o- 4- met hoxy- phenyl ) - met hanone (Exanple 36) WD

2005/ 103034 PCT/ EP2005/ 003734~ 13129

{4- Am no-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1"-yl)-ph

enyl| dm.nbje cﬁm@@und @fyla}lm beelastad §pm the group consisting of:

i oxol - 5-yl - et hanone (Exanple 37) s

{4- Ami no-2-[4-(3-hydroxy-[1,4"']bipiperidinyl-I"-yl)-ph
enyl am no] -t hi azol -5-yl }-(2, 3-
di hydr o- benzo[ 1, 4] di oxi n-6-yl ) - met hanone ( Exanpl e 38)

{4- A@umnm224{(4-p@r?ohqldlrbxkp[p@rldm]-hybrmmnytammphthlagxpl)5-p5& (4-nitro-
I h I

d%ii%;aam 8%‘%2%)@?%%?}1?33 yI) nmet hanone ( Exanpl e 39)

10

5 {4-Am no-2-[4-(3-hydroxy-[1,4‘]bi pi peridinyl-1"-yl)-ph
enyl am no] -t hi azol - 5-yi } - (4

h /= han

BB P4 v RN By o Phenviemynol-biazala-5-

'Eéa‘;g&mfl}lbéﬁf&mﬁné/|(Exéﬁ1p1é5ﬁ) uor o- phenyl ) - met hanone

{4 Arr;pno 2- [4 (4-di met hyl am no- pi peri di n-1-yl)-phenyl a

m no] -t hi azol -5-yl }-(3-

fI uor o- 4- net hoxy- phenyl ) - met hanone (Exanple 42) 20 16.
9\%\98—%%1-8‘:4'in;§b@?’iéinyﬁ?Lyﬁ%%ﬁyfarnﬁ’iﬁb)-ﬂﬁaﬂﬂ@@carbonyl]—

si sting
10 {brsmnunlez(ﬁmromeoﬁﬁiet hyl ami no- pi peri di n-1-yl)-phenyl a
m no] -t hi azol -5-yl }- benzo[ 1, 3] di oxol - 5-yl - met hanone
(Exanpl e 43) WD 2005/ 103034 PCT/ EP2005/ 003734 - 130
{ 4- Ami no- 2- [ 4- (4- di net hyl am no- pi peri di n-1-yl) - phenyl a
m no] -t hi azol -5-yl }-(2, 3-
0[4h®fmlrm>—ﬁ€(4%[®l4llbl©]mbrm3ﬂ ~16-yirbhempa tima)rbiazek anl-@-aitrp-phenyl)-
no- 2- 4 t hyl am no- pi peri di n-1-yl)-phenyl a
ﬁ@ﬂ\oﬁ‘ﬁaﬁéﬁ A 9'9%65?3 5 net hoxy- phenyl ) - met hanone
(Exanmpl e 45)
{4- Am no- 2-[ 4- (4- di met hyl am no- pi peri di n-1-yl ) -phenyl a
m no] t hi azol 5-yl }-(4- hydroxy-phenyl)-nmet hanone
15 [4-/§rrrrl?no-2 -(4- [1 A"bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yi]-(3,5-difluoro-

phenyl)-methanone (Example 57)

[4-Amino-2-(4-[1,4"bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(4-chloro-
phenyl)-methanone (Example 58)

20

[4-Amino-2-(4-[1,4"bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3,4-difluoro-
phenyl)-methanone (Example 59)

[4-Am|no-2 (4 [1 4]b|p|per|d|nyl 1 -yI phenylamlno)-thlazol 5-yl] (3, 4 dlchloro- |
25 phenyl)-methanone (Example 60)
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20

| 0
4-{4- Am no- 2-[ 4- (4- di net hyl am no- pi peri di n-1-yl)-pheny

wO 209513034 hi azol e-5- carbonyl }-benzonitril e (Bx@pPm®05/003734

47)

{4- Ami no- 2-[ 4- (4-di et hyl am n6-33i'peri di n-1-yl) - phenyl a
m no] -t hi azol -5-yl }-(4- nitro-phenyl)-nmethanone

(Exanmpl e 48) 15

{4- Am no- 2-[ 4- (4-di net hyl am no- pi peri din-1-yl)-phenyl a

ﬁ&glrirﬁpﬁsig-%@',zmmbbﬁéiﬁw-hyﬁtrp%hyﬁmﬁmma?@ﬂ@ﬂpmaﬂuoro-pheny|)-

metdarmoniendEXainpld 81 hydr oxy-[ 1, 4' ] bi pi peridinyl -1"'-yl)-

phenyl am no] -t hi azol e-5- 20 carbonyl }-benzonitrile

(Exanmpl e 51)

{4- Ami no- 2- [ 4- (3- hydroxy-[1, 4" ] bi pi peri dinyl-1"-yl)-ph

enyl am no] -t hi azol -5-yl }-(4- nitro-phenyl)-net hanone
[ERaninb-2- @201 Mgb@p@ﬁdmgsvamph@mmoommm-@yll -(4-ghloro-3-nitro-

EBﬁ%Y'g'm‘?iﬁa i Blanipi@'gh)t: selected fromthe group

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

| am no] -t hi azol -5-yl }-(4-nitro- phenyl)-nethanone .
(Exanpl e 53) 5

4-{4- Am no-2-[4-(4-pyrrolidin erl

nyl a#Pno] - tmea%n@@d fg‘f'%'ﬂhﬂl?elé ‘F@Q@gﬁﬁﬁ“”g of.
54) 4-[4-Am no-2-(4-[1,4']Dbipipe

ridinyl-1"-yl-phenyl am no)-thiazol e-5-carbonyl]- lo
benzonitrile (Exanple 55) [4-Am no-2-(4- [1 4' ] bi p| pe

ﬁf[jl-Ar)ﬂ/miq-;a;()ér{é %]&%&%‘ﬁ%ﬁ tyglsﬁenylamlr% -thlazope e gr?y

pi peridinyl-I"-yl-phenyl am no) -t
%‘Fn‘%l (Fi?é‘bée ghfl uor o- phenyl) - et hanone (Exanpl e
57) [ 4- Amno 2-(4-[1,4" ]bipipe rid

i nyl -1' -yl - phenyl am no) -t hi azol - 5-yl]-(4-chl oro-
phenyl ) - met hanone (Exanple 58) 20

hdlﬁ%nﬁn"g) ér(](—ldlg [41124%%,%03,2%6( 'yfibﬂ%ylgmlﬁ(& ALY B8N -

benzonitrile (Example 64)

[4-Amino-2-(4-[1,4"bipiperidinyl-1 -yl-phenylamino)-thiazol-5-yl]-(3-hydroxy-
phenyl)-methanone (Example 65)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-(3,5-
difluoro-phenyl)-methanone (Example 66)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4~
chloro-phenyl)-methanone (Example 67)



phenyl ) - met hanone ( Exanpl e 59)
[4- Ami no-2-(4-[1,4"]bipiperidinyl-1"-yl-phenyl am no)-t

wWhe@z003034 yl ] - (3, 4-di chl oro- 25 phenyl) - net hanPCIEEP2005/003734

10

15

20

25

(Exanpl e 60) WO 2005/ 103034 PCT/EP2005/ 003734 -132
[ 4- Amno 2- (4- [1 4' ]b| pipe ~-133-
ridinyl-1'-yl-phenyl am no)-thi azo| - (4f

f@Amlnfm&H rql ﬁp{l-@lm)dng-LyI) phenylamlno]-t lazoP5-yWe(3 4-
M‘HA*B pﬂﬁgylfjﬁ]e[tﬁ%rﬁor%éj&ﬁ ?‘-p %6861)zol 5-yl]-(4-chloro-3-n

itro- phenyl)-nmethanone (Exanple 62) 18. The conpound
of claiml1, selected fromthe group consisting of: 10
4-[4- Ami no-2-(4-[1,4']bi pi pe

s A Bio %-[ﬁ%@&ﬂﬁﬂﬁlg@ggglf??pe?ﬁina% O SsrrMRrRY-tiazol-5-yi}-(3,4-

dichfbr -rhéthahofe] (Exzinmsei6®) nyl -1 ' - yi - phenyl ami no)
-thi g?gqhghg-gcar bonyl ] -wber?%m tl?l | e (Exanple 64) 15

[4- Ami no-2-(4-[1,4"]bipiperidinyl-1"-yl-phenylam no)-t

hi azol - 5-yl ] -(3-hydroxy- phenyl)-net hanone (Exanpl e

65)

{Amha@-ﬁr-(&lp rﬂollilﬂlﬁ-ﬁOgllllérﬂpéhdmw—ylplplhenyldlrmnd]—tyile)qu-lﬁe;ﬂ},f@-
I"am noea thi azo

fuorasp @ﬁh@\@)ﬂn'c)mm ﬁ%ﬁ@fﬁ@'e(&anm e 66)

{4- Ami no-2-[4-(4-pyrrolid

i n-1-yl-piperidin-1-yl)-phenyl am no]-thiazol -5-yl}-(4-
chl or o- phenyl ) - met hanone (Exanple 67) WO 2005/ 103034
PCT/ EP2005/ 003734 -133
{4-Amninne2-pi-(4pymoliginrioylripatdingl-yhinhenyminel-{higzahapiy (4-

eE[ng;ﬁ-gﬁ gtfl%eq{ybsm% Hartome? (E)gdrﬁblgafﬁ phenyl ) - met hanone

[ {4- Ami no- 2-[ 4- (4-pyrrolidin-1-yl-pi perldln 1-yl)-phen
yl am no] -t hi azol -5-yl}-(3,4 5
di chl or o- phenyl ) - met hanone ( Exanpl e 69)

ST gt pipeig- ke eniPmingHBigple -
tarbd P veiritile (Eramprone) (Exanpl e 70)

19. The compound of claim 1, selected from the group consisting of:

{4-Amino-2-[4-(3-hydroxy-[1,4"lbipiperidinyl-1 '-yl)-phenylamino]-thiazol-5-y1}-(3,5-
difluoro-phenyl)-methanone (Example 73)

{4-Amino-2-[4-(3-hydroxy-[1,4'Tbipiperidinyl-1'-yl)- phenylammo]-thlazol -5-yl}-(4-
chloro-phenyl)-methanone (Example 74)

{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1 '-yl)-phenylamino]-thiazol-5-yl}-(3,4-
difluoro-phenyl)-methanone (Example 75)



to
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

wo a095na3034 hi azol - 5-yl }- (4- PCT/EP2005/003734
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15

20

chl oro- 3-ni tro-phenyl) - nmet hanone (Exanple 71)

3-{4- Ami no- 2- [ 4- (4-pyrrol i di m=1341 - pi peri di n-1-yl ) - phe
nyl am no] -t hi azol e-5- carbonyl }-benzonitrile (Exanple
72) 15 19. The conpound of claim1, selected fromthe
group consi sting of:

g%y 'n% 0. [(%‘hg r49<¥/gﬁ 31'?‘]}6 L%%eféﬂﬂnﬁ'ﬁyﬂ%ﬂéﬂ%ﬁo J-ththdolPdLyl}-(3,4-

amn

aﬂicﬁhlumphm)qmle)harmlea(ﬁxmnplm%ﬁipl e 73) 20 {4-Ami
no-2-[4-(3-hyd roxy-[ 1,4']

bi pi peridinyl-1'"-yl)-phenyl amno]-thiazol-5-yl}-(4-
chl or o- phenyl ) - met hanone (Exanpl e 74)

{4- Ami no- 2-[4- (3-hydroxy-[1, 4" ]bipiperidinyl-I"-yl)-

ph
.gﬂ%mmoﬂ@-]ﬁ-’(:kuhgzlmxy&[ﬂél]}ﬁpf iBeridigd-1'-yl)-phenylamino]-thiazol-5-yl}-(4-

ﬁ@%}%%%%@%%%laéaont Rgggrrheplé l%;an‘pl e 75) WD 2005/103034

{4- Ami no- 2-[ 4- (3- hydroxy-[1, 4" ] bi pi peridinyl-1'"-yl)-ph
enyl am no] -t hi azol -5-yl }- (3, 4-
di chl or o- phenyl ) - met hanone (Exanple 76) 5

ARt b PSSRt R
kg 1 i pi
AR Syt AP Ry ey 1 ¢ TP P

chl or o- 3-ni tro- phenyl ) - met hanone (Exarrpl e 78) 10

4-{4- Ami no- 2--[ 4-(3-hydroxy-[1;4']bi pipe rid
inyl-1"-yl)-phenyl am no] -t hi azol e- 5=

C LY -enzol. |, @4 (4 B¢ A TRV N ninal-thiazole-5-
ﬁg@%ﬂbéﬁ@-@hf@&{;@ L FERIP Ry M -yl)-phenylamino]-thiazole-5-
reayohyl}-Behkoipiapir i(Bkayblel79)| ) - phenyl ani no] - t hi azol e-

5- 15 carbonyl }-benzonitrile (Exanpl e 80)

{4- Ami no-2-[4-(3-hydroxy-[1,4"']bipiperidinyl-1"-yl)-ph
enyl am no] -t hi azol -5-yl }-(3- hydroxy-phenyl) - nmet hanone
(Exanmpl e 81) 20

(AR 2- {443 Hy@tvaI[hw]aimiwmwawmm\etwwmlnphﬁnazde -5-

m no] -t hi azol - 5-y
carbg)nyl} benzonitrile (Exgmp e 80)

{4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1 '-yl)-phenylamino]-thiazol-5-yI}-(3-
hydroxy-phenyl)-methanone (Example 81)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3,5-
difluoro-phenyl)-methanone (Example 82)



di f | uor o- phenyl ) - met hanone ( Exanpl e 82) WO 2005/ 103034
PCT/ EP2005/ 003734 -135 20. The conpound of claim1,

w@edosaewes from t he group consisting of: PCT/EP2005/003734
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{4- Am no- 2-[ 4- (4-di met hyl am no- pi peri di n-1-yl)-phenyl a
m no] - t hi azol - 5-yl }- (4- " chl orol3henyl ) - met hanone
(Exanple 83) 5

{4- ARDndHe q;ampquraﬂ ﬁﬁclnyn dnsalectadBemdha oroyp ropsisting af:

m no] -t hi azol -5-yl }-(3,4- difluoro-phenyl)-nmethanone

Pt g 4-

gﬁiﬂq‘% ?%4 dmetgylamlno piperidin SI){J Phen¥]lam|n0] thlazglng Y(,!I} (

ltl:hmd)npﬂenylz)mhetﬁaybme((:Exémpie@BDoro phenyl ) - met hanone

(Exanmpl e 85) 10 (4

Amir*-2, [ 4- (4=di rrethyl am no=pi peridin-1'-yl)-pheny.|am

i ng] - th| azoa-5-yl}-(4. fluoro-phenyl)-nethanone

(Exanpl e 86)

{{470&41110% - [4ﬂ-d(rﬁet¢hymﬂt|hw;ﬂmmtbnﬂl-ydaxphdnyiamlyd;]}thpﬂmhﬁhd} -(3,4-
m _no] -t hi az - % é

@Fﬂ%”r"@-@ﬁﬁy tﬁﬁ@ B )(ﬁ%ﬁm{ﬁéﬁé (Exanpl e 87)

3-{4- Ami no- 2- [ 4- (4-di net hyl am no- pi peri di n-1-yl) - pheny

| am no] -t hi azol e-5- carbonyl }-benzonitrile (Exanple

88) 20

[4- Am i di [
Hﬂ-&zﬁlngg?% iél—@gnﬂﬁhlyiaénlg}q&%md|H¥kyl&gﬁ@ﬂgla@&$paezo§)§)yl} ~(3,4-

o pi peridin-1-yl)-pheny
I“am nq?;?n%n;ﬁfn‘nl%ﬁgé?ﬁr{e k %}oé-yé)phenyl ) - met hanone
(Exanpl e 90) 25 WD 2005/ 103034 PCT/ EP2005/ 003734 -136
{4- Ami no- 2-[ 4- (3-hydroxy-[1, 4" ] bi pi peridinyl-1"-yl)-ph
enyl am no] -t hi azol - 5-yl }-(3- nitro-phenyl)-nmet hanone

{{(?2-%}-{% =dj 'HGHI'\Y}?E'P'HOI I'Idln 1 lg Iphgnx imnf% thlaF]zeorl] )?-yl} #(4=
rﬂu@ﬁd—phbh‘;ﬂ;-metﬁamd)l}e ((Exén'rplda 86) phenyl ) - net hanone

(Exanpl e 92) 21. The conpound of claim1, selected
fromthe group consisting of:

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4-
chloro-3-nitro-phenyl)-methanone (Example 87)

3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 88)

[4-Amino-2-(4-[1,4bipiperidinyl-1 '-yl-phenylamino)-thiazol-5-yl]-(3-nitro-phenyl)-
methanone (Example 89) ‘

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylaminc]-thiazol-5-yl}-(3-nitro-
phenyl)-methanone (Example 90) :
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5- {4- Am no- 2- [ 4- (4-di met hyl am no- pi peri di n-1-yl)-pheny
| am no] -t hi azol e-5- i 0 carbonyl }-2-hydroxy-benzam de

W@ Boanpdoss 93) PCT/EP2005/003734

5-{4- Am no-2-[4-(4-pyrrolidin-1 yI pi peridin-1-yl)-phe
nyl ani no] - t hi azol e-5- car bonyl!362- hydr oxy- benzani de
(Exanple 94) 15

{44Am‘rn®r¢2-[z-q34h§(dtropy1[‘r dllbigiperidiny- 1pyla,@hieaylﬁn109]|—tju%;}gl§,§yyl} 3-

T

i n-1-yl-piperidin-1-yl)-phenyl am no]-thiazol - 5-y| }-(3-
hydr oxy- phenyl ) - net hanone (Exanple 97) 20
{4- Am'no 2-[4- (4-norpholin-4-yl-piperidin-1-yl)-phenyl

a -
Hraha e EbraA B o Ty ey ahemiaminelinpeobgy -
?n{eﬂhérfoﬁmr(eh@rhwpregzyl - pi peri di n-1-yl) - phenyl
am no] t'hi azol -5-yl.}- (3 25 fluoro-phenyl)-net hanone
(Exanpl e 99) WO 2005/ 103034 PCT/ EP2005/ 003734 -137
{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl
am no] -t hi azol -5-yl }-(3-
fl uope- 4- OMPARTY hassleetedEi@nihe consisting of:
{4- A?nqno gﬁ?]% (4-nor ph%??lgﬁz yI pi peri di n- 1g§c|§l§b phenyl ?

am no] -t hi azol -5-yl} 5 benzo[ 1, 3] di oxol -5-yl - met hanone
(Exanpl e 101) '
{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridi n-1-yl)-phenyl

?g&nﬂhlﬁ@gggcth - RméaylArindIBipRAY- PHIHHemIBhitdRHIgzole-5-

{:éFb@nyl}eQ-By{imWébemphdel fexample §3per i di n- 1-yl ) - phenyl
am no] -t hi azol -5-yl }-(3- hydroxy-phenyl) - nmet hanone
(Exanpl e 103) 22. The conmpound of claim 1, selected
fromthe group consisting of: 15

3-{4- Am no- 2-[ 4- (4- nor phol i n-4-yl -pi peridin-1-yl)-phen

-G i o-RHUZapyrdidire d b piparidind id pphenylaminabtaiagple-o-
P@%HWOZ'@YF@WADWQ?i {rﬁ@-r?/ﬁ’l-erﬂd‘aeri di n-1-yl ) - phenyl

am no] -t hi azol -5-yl}-(3- nitro-phenyl)-methanone

(Exanpl e 105) 20

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3~
hydroxy-phenyl)-methanone (Example 96)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
hydroxy-phenyl)-methanone (Example 97)

{4-Amino-2-[4-(4-morpho|in-4-yl-piperidin-1-yI)-phenylamino]—thiazol-5-yl}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 98)

{4-Am|no-2 -[4-(4- morpholln -4-yl- plperldln -1-yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-phenyl)-methanone (Example 99)



{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridi n-1-yl)-phenyl
am no] -t hi azol -5-yl }-(4-

woreaokos3p3B- ni t r o- phenyl ) - net hanone (Exanpl e 10BJT/EP2005/003734
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{4- Am no- 2-[4-(4-pyrrolidin- 1%/I-p| peri di n-1-yl)-pheny
| ami no] -t hi azol -5-yl}-(4 25 37 -
nmet hoxy- 3-ni tro- phenyl ) - net hanone ( Exanpl e 107

2BO5Nin03BRY(4Pamrpird004/yb0REsidin-1 48Bphenylamino]-t lazol 5-yl}-(3-

FAEGHEE phop R e R P et Ramone
(Exaipl e 108)

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
| am no] -t hi azol -5-yl}-tolyl- 5 nethanone (Exanple 109)

4-di e | am er
Aspnpre- G- s roPs AR P B REA bl e Y-
bén£6q1rrgd%xbﬂs{yln%ﬂwan@n@e(eudrr?» 101) y! - phenyl ami no) - t
hi azol - 5-yl]-tol yl - met hanone Exanpl e 111)
{4- Am no- 2-[ 4- (4- nor phol i n-4-yl - pi peridi n-1-yl)-phenyl
am no] -t hi azol -5-yl }-tolyl - nethanone, conpound wth
hydr obrom de (Exanple 112) 15
g;ﬁ A teﬁzl-gzt-gl p{of’rpﬁbﬁmntwlpmrmnLw)ebhdmﬁarlmd])thmzenwy@ (3-
mthoxypbenylbmt%a@@m)(Ea@mpéméﬁ%) (Exanpl e 113) 23.
The conpound of claim1, selected fromthe group
consi sting of: 20
{4- Am no- 2-[ 4- (4- pyrrolldln 1-yl - pi peridin-1- yI) pheny
| am no] -t hi azol -5-yl }-(3-ethyl - phenyl)-neth
{4ramipbe2-14-¢4-morpholin-4-yl-piperidin-1-yl)-p enylamlno]—thlazol -5-yl}-(3-

4- di net peri di n-1-yl)-phenyl a
ﬁilyﬂﬁﬂxyfﬁ?% Afiﬁ Ia%ﬁé%{(l"h%/q')‘g)phenyI ) - met hanone
(Exanpl e 115) WO 2005/103034 PCT/ EP2005/ 003734 -139
{4- Ami no- 2-[ 4- (4- nor phol i n-4-yl - pi peridin-1-yl)-phenyl
am no] -t hi azol -5-yl }-(3- ethyl -phenyl)-nmet hanone

( Exa%I. © 1]1%)6 compound of claim 1, selected from the group consisting of:

3-{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 104)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-
nitro-phenyl)-methanone (Example 105)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone (Example 106)

{4-Ammo-2 [4 (4-pyrrolidin-1-yl- p|per|d|n -1-yl)-phenylamino]-thiazol-5-yl}- (4-
methoxy-3 ~nitro- phenyl)}-methanone (Example 107)



[4- Amino-2-(4-[1,4" ] bipipe rid
inyl-1"-yl-phenyl am no) -t hi azol -5-yl]-(3-ethyl-phenyl)

w0 2@®5/10308¢ hanone (Exanple 117) PCT/EP2005/003734

10

{4- Am no- 2-[ 4- (4 pyrrolidin-|
-yl - pi peridin-1-yl) - phenyl ani-n®¥&t hi azol - 5-yl } - ( 3-
et hoxy- phenyl ) - met hanone (Exanple 1

{4-Anihee-@-[144 Toipipgridioyk Hryi-pi\enwanpm@gsthI@m{-5xy|]-'(4-methoxy-3-

ot R aY AR AR ot e 1,19

{4- Am no- 2-[ 4- (4-di et hyl am no- pi peri di n-1-yl)-phenyl a
m no] -t hi azol -5-yl }-(3- cycl opropyl - phenyl ) - net hanone
(Exanpl e 120) 15

k%lﬁrwg})g%-ﬁﬁi gdz 8§/rrgl%ﬁr1}r o)'(leocibgrd]n)ﬁI YRRl ErAindT- iz BEY-colyl- -

matAaRode NEXBMpI@heay! ) - met hanone (Exanpl e 121)
{4- Ami no- 2- [ 4- (4- pyrrolidin-1-yl-piperidin-1-yl)-pheny

| am no] -t hi azol -5-yl }-(3-ethyl 20

4-fl uoro- phenyl ) - met hanone (Exanple 122)

{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny
'{@Jﬂrﬁi‘hbi @L@iméthzla}mﬁé-plperldm -1-yl)-phenylamino]-thiazol-5-y}-tolyl-
hydr oxy- 3- - met hanone FExan'pI e 123) WO
P0etbAN0Be EXP(DH'EM@DSI 003734 -140 24. The conpound

of claiml1, selected fromthe group consisting of:

6- (4- Ami no-2-{4-[ethyl -(3-pyrrolidin-1-yl-propyl)-amn

o] - phenyl am no} -t hi azol e- 5-

carbonyl)-1-Hindol e- 2-carboxylic acid ethyl est
(aninbe2-{14:4) ,45bipiperidinyl-1'-yl-phenylamino)-thiazol- 5-y|]-to|y| -methanone

. &éi(am?reaii )[4 (3-ethyl am no- pyrrolidin-1-yl)-phenyl am

15

20

25

5=yl }-(3-fluoro- phenyl)-nmethanone
(Exanpl e 132)
{4- Ami no- 2-[ 4- ( 3- et hyl am no- pyrrol i di n-1-yl)-phenyl am
noj -t hi azol -5-yl }-(3-fl uoro-

ﬁﬂ hoxé/iﬂ[z; r%{@%oggﬁn-p- Pmn[geréch g‘ﬁ gp%ﬁ%)clm 510] t]%aﬁzoll -5- n3{!}-‘co|yl-

?ﬁéﬁkhbﬁéoéorﬁ?wi%d (@h HyRkdtsroynid efExampietiiahone
Exanpl e .
{4- Am no- 2-[ 4- (4- et hyl am no- pi peri di n-1-yl)-phenyl am n
o] -thiazol -5-yl }-(3- nethoxy-phenyl)-net hanone

(Exanpl e 135)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone (Example 113)

23. The compound of claim 1, selected from the group consisting of:

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-ethyl-
phenyl)-methanone (Example 114)

{4-Amino-2-{4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-y1}-(3-
ethyl-phenyl)-methanone (Example 115)



{4- Am no- 2-[ 4- (4- et hyl am no- pi peri di n-1-yl)-phenyl am n
o] -thiazol -5-yl}-(3-fluoro-

wa200et168034/- phenyl ) - et hanone (Exanpl e 136) 20 PCT/EP2005/003734
{4- Am no- 2-[ 4- (4- et hyl am no- pi peri di n-1-yl) - phenyl am n
o] -t hi azol -5-yl }-(3-fluoro- pH&%1)-net hanone
(Exanpl e-137) . WD 2005/103034 PCT/ EP2005/ 003734 -
#4AmiRs-2-[Anet-rompralined-vi-pipesidin-1-y!sehesiam inol-Snazeied-yi-(3-

0 consi st.in ;
?@Ymﬁeﬁﬁ%h?ﬁo%r(FéF‘{“c?.'%116% - pi peridi n-1-yl)-pheny
| am no] - 4H pyrrol -3-yl }-(3
fl uor o- 4- met hoxy- phenyl ) - met hanone . (Exanple 23) 5
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

i nol -+ hji azol-.5-yl.}- 3- . . _ -
Ay b b apdr a1 RisaherarvinRb ez S oty pheny)
HstRghoYes %E&é 41Fpi pi peridinyl-1"-yl-phenyl am no) -t
hi azol -5-yl]-(3-fluoro-phenyl)- | o nethanone (Exanple
30
[42Am' no-2-(4-[1,4"]bipiperidinyl-l"-yl-phenylam no)-t
hi azol - 5-yl ]-(2, 3-di hydr o-

 AZ b ZELAL AN idfl aneylpranplaenidd)-thidzol-5-yi}-(3-
Fﬁ%‘mhﬁo%@ﬁb Q?I%I?‘b%ylitmgggﬁ%]i n YQJI@h ;‘F phen%l am no)Y% (
ethipatpis il Fmethansineo Xamhl@nlflég- met hanone (Exanpl e
34) {4- Am no-2-[4-(3-hydroxy-[1,4"]bipipe rid
inyl-1"-yl)-phenyl am no] -t hi azol -5-yl }-(3-
fl uor o- 4- net hoxy- phenyl ) - met hanone (Exanple 36) 20
{4- Am no- 2- [ 4- (4- di et hyl am no- pi peri di n-1_-ylg-_phen | a
l{i-m!ahmblﬂ-@ﬁt-()ci—psrrplidin-byhpippddB}gvgmengmmﬁb hiazabrpay!}-(3-

anpl e 4
%%Rﬁ%?ﬁfﬂyléﬂ%tpﬁﬂ?ﬂﬁl @RISR i di n-1-y1) - phenyl a
m no] -t hi azol -5-yl }-(3 25 net hoxy- phenyl) - net hanone
(Exanpl e 45) WD 2005/ 103034 PCT/ EP2005/ 003734 -142
{4- Ami no-2-[4-(4-d

i}{ﬁrfptg{'uyrxlo"i‘ﬁ'j[ﬂ?i-%iixﬁg{ﬂyfgnﬁ‘i’n%'-a’i'r)%fié‘uﬂﬁrl%/’l')-%ﬁ%‘eﬂ?ﬂah’iiRBﬁﬁﬁ’éz‘o?-BY;'n}-(s-
cyclopropyl-phenyl)-methanone (Example 120)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yI}-(3~
fluoro-4-methyl-phenyl)-methanone (Example 121)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yI}-(3-ethyl-
4-fluoro-phenyl)-methanone (Example 122)

{4-Amino-2-{4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-y}-(4-
hydroxy-3-propyl-phenyl)-methanone (Example 123)



hydr oxy- phenyl ) - net hanone (Exanple 50) 5
{4- Ami no-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-pheny

WO 2005na3034 hi azol -5-yl }-(3-nitro- phenyl) - met haPGHEP2005/003734
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(Exanpl e 90) {4- Amrn 0-2-[4-(3-hyd roxy-[ 1,4'] bi p
I peridi nyl-1"-yl)-ph erry1"59rrno] thrazol 5-yl
}-(3- nitro- phenyl) nmet hanone ( Exanpl e 3 ]
[ 4- Aaﬁndthp:gqmpgpund of claim 1, selected from the droup consisting of:
4' ] bi pi peri ' dinyl-1"ryl - phenyl am no) =t hi azol - 5-y1] - ( 3-
et hyl =phenyl ) nethanone (Exanple 117)

{4- Am no- 2- [4 (3-ethyl am no-pyrrolidin-1-yl)-phenyl am
no] -t hi azol -5-yl }-(3-fluoro- 15 phenyl) - et hanone

(OEidappiieo-R3() [eB6y1- (&mw@rrdmcwrpﬁmyl)c@ﬁﬁr@bpr\eawiammo}-thlazole-5-

R R e L S G CA AT

acceptable salt or ester thereof, and a
pharmaceutically acceptable carrier or exci pient. 20
27 The pharnaceutical conposition of claim26, which

il ot (SRR aBieaF S bgh ko tzoRsryD-(a-fuoro-
ﬁzcoygﬁﬂé’“@m"@(@@?ﬁﬁé 1329. A conpound of formula (1)

gtoclarml for the treatnent of solid
tunors. WD 2005/103034 PCT/ EP2005/ 003734 -143 30. A
compound of forrmula (I) according to claim1l1 for the
treat ment of br east-, colon-, lung-, and prostate

t{ﬁ%’hﬁwo § Wﬁ@-pﬁ/ﬁbl|drhelayl?imeﬂylamlhd]-tbrﬁm$i5 i}-(3-fluoro-
r co

col on, risin amnrserrngtoasubjectrn
rrbmethwey -pbeny) m@harmﬁ |(Eéamp ef$dktive amount of a
conmpound according to claim1. 32. The use of a
compound of formula (I) according to claim1 for the
to manufacture of nedi canents.

{4-Amino-2-[4-(3-ethylamino-pyrrolidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-
methoxy-phenyl)-methanone (Example 134)

{4-Amino-2-{4-(4-ethylamino-piperidin-1 ~yl)-phenylamino]-thiazol-5-y1}-(3-
methoxy-phenyl)-methanone (Example 135)

{4-Amino-2-[4-(4-ethylamino-piperidin-1-yl)—phenylamino]-thiazol-5-yl}-(3-f|uoro-
4-methoxy-phenyl)-methanone (Example 136)

{4-Amino-2-[4-(4-ethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-fluoro-
phenyl)-methanone - (Example.137) '



33. The use of a conpound of forrmula (I) according to
claiml for the rmnufacture of medi canents for the

wao e@atiog®sts of cancer. '15. 34,; :. , The: use; oPCT/BEP2005/003734

compound. of . formul a- (1), accordln to claim.1;.for tha
manuf act ure of medicaments for14he treatnent of solid
tunors. 35. The use of a conpound of formula (1)

accorafi. nfhe compabnd of tleimthselaated fragt theagrepip consisting of:
medi canents for the treatnent of breast-, col on-,

lung-, and 20 prostate tunors. 36. A process for the
manuf acture of a corrpound of formula (1) according to
claim1, conprising 25 a) reacting a conmpound of

f{mAmirm 5A49- (4-|m/rrot1¢hmzl-M -pipegdint1x E) pzmznylapm@n] -4H-pyrealy3-yi-(3-

Siper-ToReTionon Enooafthsiss EaBeest P o ry

. R4 (B); and b) separating the conpound of fornula (1)

10
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fromthe reaction mxture; wherein 5 R, R2, R3, R4
and R4' have the significances given in claiml.

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(2,3- -
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 26)

[4-Amino-2-(4-[1,4"]bipiperidinyl-1 ".yl-phenylamino)-thiazol-5-yl]-(3-fluoro-phenyl)-
methanone (Example 30)

[4-Amino-2-(4-[1,4"]bipiperidinyl-1 -yl-phenylamino)-thiazol-5-yi]-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-methanone (Example 33)

[4-Amino-2-(4-[1,4bipiperidinyl-1 ".yl-phenylamino)-thiazol-5-yl}-(3-methoxy-
phenyl)-methanone (Example 34) :

{4-Amino-2-[4-(3-hydroxy-[1,4]bipiperidiny}-1 '-yl)-phenylamino]-thiazol-5-yl}-(3-
fluoro-4-methoxy-phenyl)-methanone (Example 36)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yI)—phenyIamino]-thiazol-5-y|}-
benzo[1,3]dioxol-5-yl-methanone (Example 43) '

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)- -phenylamino]-thiazol-5-yl}-(3-
methoxy-phenyl)-methanone (Example 45)



37. A process for the manufacture of a conpound of
formula (I) according to claiml1, conprising 10 a)

WO e@stidzogs a conpound of formula (C) R2' N ' ON PCHEBR2005/003734

10

15

20
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in the presence of a conmpound of forrmula (B) 15 0 Br
| R& R3 R4 (B); and b) separidZng the conpound of
formula (1) fromthe reaction mxture; wherein 20 R,
R2, R3, R4 and R4' have the significances given in
claiml;, and O signifies a resin to which the

CATRBRLe 94 & AR ol SipBHARCRGH:oNRy RAARELARRAA 5-y1)-(3-

desiesxypphemg)-aisthdredrer ¢Example 50)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-(3-nitro-
phenyl)-methanone (Example 90) ‘

{4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1 '-yl)-phenylamino]-thiazol-5-y}-(3-
nitro-phenyl)-methanone (Example 91)

-[4-Arino-2-(4-[1;4"]bipiperidinyl-1 r.yl-phenylamino)-thiazol-5-yl]-(3-ethyl-phenyl)- .+

methanone (Example 117)

{4-Amino-2-[4-(3-ethylamino-pyrrolidin-1-yI)-phenyIamino]-thiazol-5—y|}-(3-ﬂuoro-
phenyl)-methanone (Example 132) |

26. A pharmaceutical composition comprising as an active ingredient
an effective amount of a compound of claim 1 or a pharmaceutically acceptable
salt or ester thereof, and a pharmaceutically acceptable carrier or excipient.

27. The pharmaceutical composition of claim 26, which is suitable for

parenteral administration.

28. A compound of formula (1) according to claim 1 for the treatment of

cancer.

29. A compound of formula (I) according to claim 1 for the treatment of

solid tumors.



WO 2005/103034 PCT/EP2005/003734
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30. A compound of formula (1) according to claim 1 for the treatment of

breast-, colon-, lung-, and prostate tumors.

31. A method for treating a solid breast or colon, tumor comprising
administering to a subject in need thereof a therapeutically effective amount of a
compound according to claim 1.

32.  The use of a compound of formula (l) according to claim 1 for the

manufacture of medicaments.

33. The use of a compound of formula (1) according to claim 1 for the

manufacture of medicaments for the treatment of cancer.

. 84.,::~The.use.of a-compound of formula (1).according-to:claim 4. for the..:
manufacture of medicaments for the treatment of solid tumors.

35. The use of a compound of formula (I) according to claim 1 for the
manufacture of medicaments for the treatment of breast-, colon-, lung-, and

prostate tumors.

36. A process for the manufacture of a compound of formula ()]

according to claim 1, comprising

a) reacting a compound of formula (A)
R1 '
|

Rz’N n
N

in the presence of a compound of formula (B)



WO 2005/103034 PCT/EP2005/003734
- 144 -

Br R4

R3
Ry (B); and

b) separating the compound of formula (1) from the reaction

mixture; wherein
R1, R2, R3, R4 and R4’ have the significances given in claim 1.

37. A process for the manufacture of a compound of formula (1)
according to claim 1, comprising

10
a) reacting a compound of formula (C)

in the presence of a compound of formula (B)
15
0
Br R4
R3
Ry (B); and

b) separating the compound of formula (I) from the reaction
mixture; wherein

20
R1, R2, R3, R4 and R4’ have the significances given in claim 1; and

@ signifies a resin to which the compound of formula (C) is attached.
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38. The invention as described herein before.



