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WO 2005/103034 PCT/EP2005/003734 -1 Novel Piperidine substituted
diaminothiazoles The present invention provides novel diaminothiazoles of
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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 io treating or controlling cancer, most particularly, the
treatment or control of breast, lung, colon, and prostate tumors.

Uncontrqlled cell oQ{f r thé'Iril ithesr&%lé@i]t 5{5 1&?&%?%,[9 ngerous tumor
cells typically havﬁgoﬁﬁrﬁfgmﬁanmgegv%ﬁe—gemﬁ%ctly or
indirectly is regulate the cell-division cycle. The progression of cells

throughthe yratousihasasPbaeiaed evsis: igideguaies b serisenela (1)

multienzyme complexes consisting of a regulatory protein, a cyciin, and a
kinase. These kinases are called cyciin-dependent 20 kinases (Cdks). The
Cdks are expressed throughout the cell cyclg, while the levels of the

cyclins vary depending on the stage o @H\g}g e WO 2005/103034
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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 provicieé
pharmaceutical compositions containing such compounds and methods of
treating or controlling cancer, most particularly, the treatment or control of breast,

fung, colon, and prostate tumors.

~ Uncontrolied cell profiferation is the hallmark of cancer. Cancerous tumor
cells typically have some form of damage fo the genes that directfy or indirectly

regulate the cell-division cycle.

The progression of cells throﬂgh 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 cyciin-dependent
kinases (Cdks). The Cdks are expressed throughout the cell cycle, while the
levels of the cyciins vary depending on the stage of the cell cycls.
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The transition from G, phase into S phase is regulated by the complex of
Cdk4 with cyclin D. This complex phosphorylates the tumor suppressor

WisratemiCRBinoblastoma (pRb), releasing the transcription factef ERE &) 03734

allowing the expression of genes require_dén S phase (Nevins, J. R.

Science 1992, 258, 424 5 429). Blocking tfe activity of the Cdk4/cyclin D

complexpasts it Aat fydte, InnGs Phases Bor.example, fhe proteins of

the INK4 family, irﬁcluding plé‘l%K4%€v%%i§ %?lgc%(é %epﬁaléggegc% i@eo?%plex of
it yéiim eYeBhiplexhEntem Blve m S h@Hisicsdha. tSaiense1986sor protein

2Pt HO RO @@Bﬁ@@m@gﬁgrimee%%%eﬁwtmﬁé%?%;@g@%faﬁ%‘ng the

with cyclin D3 also plays a role in_cell cycle progression throu

pRARESRIRDIbETRiCpibl 2pRessy NesiBs ubify & diemnatRo2, 258, 424-

negalivesGakihg eseliziniafrestia Cdianaagiin coek _
’ rg I? Biol. Chem. %3%5 274,ﬁq 3%%%1%%%%@@1 cycle in

K&E{é&abrie iB. G. etal, 3961 _ K

B8 dERICEAINE piRE BHRHRIRS Hahe M Showi. toBludinaresl i, which
vbmastiga_mseam;e@mptaea\zakax@y@ﬁﬁlg/wvc@{)rﬁ‘piéﬁkf%%?és%—gst_sn G+ (Sherr,
ohserved.in ¢ 0 e noma (Webster, K. R. Exp. Opin.

Ir?iegs:t. f%%%e?gg% #}e6§d§%‘%{%‘§]@m D is overexpressed in many

human cancers (Sherr, C. J. 20 Science 1996, 274, 1672-1677); p16 is

mutated or deleted in many tumors (Webster, K. R. Exp. Opin. Invest.

Drugs 1 5 , Qn.is. 4 I utation or
deletionﬁir%l %i%%eﬁﬁégggﬁfﬁgﬂg%%8%%@?#%%&’ ) cyeiin D3 also
F8ysaeyoisciiecrllinbie paravrasieaVid mWisgth&erpsiasen|thidiiereof this complex,
ORReENASIS; xS - r Vi r .
Séf]?%oss Z%Qin norf-r‘s:,gr%%II-cellﬁl%ﬂﬂéégﬁ%n%%%é%g?%ﬁ/égrzﬁ%%gr%z phase in
g mfadﬁ'ﬁﬂ’ﬁi%P@S%t%%@@g?WVBM@d.61@9!-55!;040@%)1999, 274,
Becmisg pighe involvement of the Cdk4/cyclin D/pRb pathway in human
cancer through its role in regulating progression of the cell cycle from G,
to S so phase, and the potential therapeutic benefit from modulating this
pathway, there has been considerable interest in agents that inhibit or
promotd&alesTents déitbiss in the pRb pathway have been shown fo be involved in

various cancers. For example, overexpression of Cdk4 has beer observed in
cases of hereditary melanoma (Webster, K. R. Exp. Opin. Invest. Drugs 1998, 7,
865-887); cyclin D is overexpressed in many human cancers (Sherr, C. J.

- Science 1996, 274, 1672-1677); p16 is mutated or deleted in many tumors

(Webster, K. R. Exp. Opin. Invest. Drugs 1998, 7, 865-887); and pRb function is
lost through mutation or deletion in many human cancers (Weinberg, R. A. Celf
1995, 87, 323-330). Defects in this pathway have aiso been shown to have an
effect on prognosis. For example, loss of p16 is correlated with pOOF prognosis
in non-small-cell lung carcinoma (NSCLC) and malignant melanoma (Tsihiias, 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 Gy to S
phase, and the potential therapeutic benefit from modulating this pathway, there .
nas been considerable interest in agents that inhibit or promate elements of this
pathway. For example, effects on cancer cells have béen shown using

antibodies, antisense oligonucleotides and overexpression or addition of proteins



pathway. For example, effects on cancer cells have been shown using
antibodies, antisense oligonucleotides and overexpression or addition of

Wprotsins O 2005/103034 PCT/EP20051003734 -3 involved §if thg2005/003734
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pathway. See, e.g., Lukas, J. et at Nature,1995, 79, 573-582; Nevins, J.

R. Science 1992, 258, 424-429; Lim, |. K. at at Molecular Carcinogenesis
199 Ongegene 1994./9:1266398674%9, 573-582;
BHREC gfﬁg‘ ﬁ}é}% lm fPﬁ\és %9911789273 (Lung Celt. Mol. Physiol.), s
NMMQAQRaﬁ@:S@er@@%‘t @5@%45%295Mm1 49, S ls Mol here

éiﬁ gBrFé%%"Fé‘é%b%y@é Jieraturg \@lld@tétgath%@@g@‘@mr@d%%- .

targets In the Cdk4 pathway as anti roI ferativ
a@ém@mﬁamﬁs@faw TG BOS i %@kwﬁlfﬁgfof )

?@HM@%@%@G@&H& spkiegl of FpsestreBieivs Qmweﬁéﬁmgplﬁhere is thus
nvest Drugs 865- 8876(1988) Stover, taI Curr.

N GiSEbS BRI oE 2 A oni B8 108y ST UuGoRM ML o
RegiReVidvBhiBwel 48 HAAS (3RRk s uasrsticaimidddentify

chemical inhibitors of Cdk4 kinase activity. It 15 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 morsStypesiimationsidtdes etrevg’eb@ﬁl @%ﬁffgﬂésa&@%mm@%ﬁ@ﬂd have

ghlblt rs o%ﬁ 9%(%8 dl%%) €8, U@ g Gakd-(Rosasaval. 7,

pln atents 2000, 10, 15 30). Several of th ese
m&ﬁﬁr&&'f’lr@hﬂﬁsmaﬁmew@@ts Eor eRuHiple. PIHgdpIRgRY(B0EHyel vol 2,

OH 97 HOES (Rida) 4 2BIYRDAORRIAORRRAIRGT/EE1 20050087348 (2001).

It is thus desirable to identify chemical inhibitors of Cdk4 kinase activity. -t -
is particularly desirable to identify small molecule compounds that may be readily

- synthesized and are effective in inhibiting Cdk4 or Cdké4/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)




-4 is in Phase Il clinical trials for lymphoma and multiple myeloma and

also for the treatment of solid tumors.. It is said to inhibit Cdk1, Cdk2 and
WERF AP Block. cells in both,G1 and G2 phases. It is also a WE&aK2005/003734

inhibitor of PKC and EGFR; (Senderowicz, A. M. et'al. J. Natl. Cancerinst.

.2000, 92, 376-387). 5 .W09716447 (Mitotix) discloses the following

camprungs relatertio axopirdahBR R4 R3 L REZ ofthese, .

compounds gre z{iated to inhibi?%@?@. 10 WQQ@@@%@ 8@%&1&%@&4{@6%%0 for the

(HG Eﬁgﬁs‘ LGB MR esRoWing peidre abinatheke NBEIN M2 KGN Nn®RBlock

st aréistated smintabipRelszand Goido WORBATISBMITEE bAEI) -

discloses the foA%J ing pyridopyrimidines 15 R8 RO R
TR BTt hr Sttt T oR o &JeirPdBBe e AT RrRES CdKI,
Cdk2, and Cdk4. Samie of these compounds. also inhibit the receptor

5. WOB716447 (Mitotix) discloses the following compounds related to

ﬁavopirfdci _

Some of these compounds are stated to inhibit Cdk4.

10 WO8943675 and W09943676 {(Hoechst) disclose the following purine
derivatives |
NHR
N/ N
A
HN LN SN

which are stated to inhibit Cdk2 and Cdk4.

WO9833798 (Warmer-Lambert) discloses the following pyridopyrimidines
15

R8 R9

NP RE

N
R1-—-wW N i?f X
R2

_ These ‘compounds are stated to inhibit the cyciin dependent kinases
Cdkt, Cdk2, and Cdk4. Some of these compounds also inhibit fhe receptor

tyrosine kinases PDGFR and EGFR, and the cellular Src protein kinase, c-Src.
. | - :



tyrosine kinases PDGFR and EGFR, and the cellular Src protein kinase,

c-Sr.c. 20 WO 2005/103034 PCT/EP2005/003734 -5 W09909030
WOWaEsEBLambert) discloses naphthyridinones R5 R1 N O R2CIYHERINHIIR734

PDGFR, FGFR, c-Src, and the cyclin dependent kinases Cdk1, Cdk2, 5

and Cdk4. W00039101 (AstraZeneca) discloses diaminopyrimidines Rx

Q' N~ inhibi iﬁ% Bpitenaca)

disclols\gggé%:%?ﬁ?%)yﬂm%bnge%ﬁ%@gg 1NAN'%§EI\§I %ngg{ﬁﬁf%ihibit Cdk4 and

FAKS3. W09924416 (Bristol-Myers Squibb) discloses aminothiazole

inhibitors of 1s formula R5 R4-N S M ~R1-C-R2 R3 WO 2005/103034

PCT/EP2005/003734 -6 The comwmidkl, Cdk2 and Cdk4.
R NN

i
R2 .

that inhibi{PDGFR, FGFR, ¢-Src, and the cyclin dependent kinases Cdk1, CdkZ,
5 and Cdk4. :

WOOOSQ101 (AstraZeneca) discloses diaminopyrimidines

Q— N | I?l

R1
that inhibit Cdk4 and FAKS.
10 WO00012485 (Zeneca) discloses diaminopyrimidines
L
A A0

Q7 N I\il

R1

that inhibit Cdk4 and FAKS.

W00s24416 (Bristol-Myers Squibb) discloses aminothiazole inhibitors of

15 formula
R5
N
3
R4——[}I‘ : ? Sl(e)
LR%MCfR2>

N

R3



W09921845 (Agouron) discloses diaminothiazole inhibitors of Cdk1, Cdk2
and Cdk4,. having the following structure 5 NHZ (I0 R1-q S"R2 w
WRLasdoRB-are ring systems. This patent application states thgf:%ﬁgﬁu?ﬂ@%
R2 ring system does not bear an ortho sufstituent, the compounds lack
potency to and selectivity as inhibitors of Cdk4. W00075120 (Agouron)
disclose%%égmg Iﬁggﬁ}ﬁ&%‘aﬁom%ﬂdm@s% including VEGF-R,
FGF-R co exes TEK, CHKI, LCK, and FAK, having the following
structure 15 NHZ 21 -~-NR2 R1-N S C/ X Q W00026202 (Pharmacia
& Upjohn S.p.A., Italy) discloses 2-amino- thiazole derivatives of formula
R CHIR{ X7 hese F/Q@mﬁbﬁﬂalao&)asseﬁemmmlmmbrbﬁgéﬁ @f Cdk1, Cdk2
operating by a kinase ? endent,m {:&‘ ism. WO 2005/103034
Faom‘/ﬁpigéo%méﬂe P 5%%% g\lovo Nordisk) discloses

- diaminothiazoles of formula NHZ N

T34

5

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

10 and selectivity as inhibitors of Cdk4.

WO0075120 (Agouron) discloses diaminothiazole inhibitors of protein

kinases including VEGF-R, EGE-R, CDK complexes, TEK, CHK1, LCK, and

FAK, having the following structure

15

NH,
N
N//i \ C’}N\X/RZ
R1— S
e

WO0026202 (Pharmacia & Upjohn S.p.A,, ltaly) discloses 2-amino-

[)\J\

thiazole derzvatxves of formula

20

These compounds are asserted fo be antitumor agents operating by a

kinase dependent mechanism.



HN"A' S B-D ESA 5 as GSK-3 inhibitors. These compounds are stated to

be useful in treating type 2 diabetes. WO0160816 (Amgen) discloses
WORAIAIBIAES of formula N 10 R2 N -R1 These compounds afé HESSPEH ™34

modulate kinase activity. WO00179198 (Agouron) discloses

amino-pyrazoles of formula 15 HN-N R RZ H R3 These compounds are

assertpgligfnediate/inhibis GeksiVEGE:1858s Chkiinatddadieustfotinila

treating cancer. 20 WO 02/12250 A2 (Agouron) discloses

pyrazole-thiazole compounds of formula H NN R2R1 H WO

2005/103034 PCT/EP2005/003734 _8 TheseNtbmpounds are asserted to

be Cdk4/Cdk2 inhibitors. WO 2004/014904/(Agouron) discloses

compounds of formula s /4 \
| HN
| |

A S B—D
=

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

diabe’ces.

WO0160816 (Amgen) discloses pyrimidines of formula

10

_ These compounds are asserted to modulate kinase activity.

WO00179198 (Agouron) discloses amino-pyrazoles of formula

15
HN-—N

\ R
2 -
Rz/j\% g

Ry

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

CHK1, and to be useful in treating cancer.

20 WO 02/42250 A2 (Agouron) discloses pyrazole-thiazole compounds of
formula ' ' ' '
t
\
N\
R2._ /lL Ry
N S
H .



R5 NH, R10R3 R2N N R4 The compounds are said to be protein
kinase inhibitors, particularly for Cdk2 and Cdk4. 10 WO 03/097048 (F.

wo boffmaomLaRoche AG) discloses compounds of formUfa: NIGZEE24F/RP3734

10

25

PR4 RZR1 R$ 15 These compounds arg said to inhibit cyclin-dependent
kinase 4 (Cdk4) and to be selective agaihst Cdk2 and Cdk1 It is thus
desirable to provide small molecule inhibitors of Cdk4 that 20 preferably
are selective against other Cdks. That is, the small molecule preferably is
selectiveh @@senihibiteryef CxbiettheriaCekI e Gk knib5idpréferably
selectively more inhibitory of Cdk4 than Cdkl and Cdk2. In a preferred
embodiment, the compounds disclosed herein are at least five times
more, inhibHO0AMICABA4An ok pATGEIE AR GO PPEIPASI P T TMES
more 25 inhibitory of Cdk4 than Cdkl and Cdk2. Selectivity is desirable
because of the W O 2005/103034 PCT/EP2005/003734 9 potential
concomitant toxicity and othef&ndesirableswegmplications that may follow
from inhibiting multiple targe nd thatgxhibits selectivity
against Cdk2 and Cdkl is e t fety profile than 'a .
compound that is not seF@ n&dk4, Cdk2 and Cdkl. The
disclosed herein ' ¥

2>
pec

The compounds are said o be protein kinase inhibitors, pariicularly for

Cdk2 and Cdk4.

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

formiial

N
N H,
. o f
' S
Rz
O R
- Nt L

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

and to be selective against Cak2 and Cdk1

It is thus desirable to provide small molecule inhibitors of Cdk4 that
preferably are selective against other Cdks. That is, the small moleculs
preferably is sslectively mors inhibitory of Cdk4 than Cdk1 or Cdk2, most
preferably selectively more inhibitory of Cdk4 than Cdk1 and Cdk2. ina
preferred embodiment, the compounds disclosed herein are at least five times
more-inhibitory of-Cdk4 than Cdk1-or Cdk2, most preferably five imas more~
inhibitary of Cdk4 than Cdk1 and Cdk2. Selectivity is desirable becauss of the



provides such compounds, compositions containing such compounds, and
methods of using such compounds in the treatment or control of breast,

WO Bfomi3iadg, and prostate tumors. The disclosed herein proviRISEERAEF/003734
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diaminothiazoles capable of 10 selectively inhibiting the activity of Cdk4.
These compounds are useful in the trédtment or control of cancer, in

ti | the treatment, trol .of | los|
R A LB or AT S L et A At e oty
.mi@mﬁmmdrﬁﬁwnwimmplowmemzmmm R&Wmmﬂmkaxm@!t&seieciwr’fy

oAU GGy oF . AT THST COTRE SCOE SR CORE 0 er -

capdanddhatig mtoBRiE@aﬁfbﬁ?Wﬁﬁh&ﬁMm dé‘é)?&ﬂ%@'? Hn‘&hﬁ&ﬁglosed herein
olldiw %&mone GAERORAOBRSIRAE CRFRAMHEBE@PEsRbLPRISY

replace r two héteroatoms, and said ring atoms optionally being

asdbstitiitedsoy! QRE KBTS Seleptsa @81 the §FoaHReRsRIRNFOHOIRIRASE
lc%l tg”%%’wgml ?’ést%?ehﬁl en, OH, CN, NO2, and COOH; R4 is selected

roup consisting o H ]ower alkyl, cycloalkyl, O- lower alkyl,
halogen NOZ2', S-lower alkyl,CF3, NR5R6, CONR7R8, CO2R6, OH, and

CN; wL0R14939%4 RSl FriA969/99% 3 ardhothiazoles capable of

selectively inhibiting the activity of Cdk4. These compounds are ussful in the

treatment or control of cancer, in particular the treatment or control of solid
tumors. In particular disclosed herein is a compound of formula (1).

In a first aspect, there is provided a compound of formula

wherein,
nis0or1;

RT and R? are each independently selected from the group consisting of
H, lower alkyl, CO,R?, SO,R’, and COR®;

or alternatively, ! and R* can form a ring having a total of 5-7 ring atems,
said ring comprising carbon atoms, said carbon atoms optionally being replaced
by one or two hateroatoms, and said ring atoms optionally being substituted by
OR?,

R®is selected from the group consisting of H, lower alkyl, O-lower alkyl,
halogen, OH, CN, NO,, and COOCH,

R* is salected from the group consisting of H, lower alkyl, cycioalkyl, O-

lowsr alky!, halogen, NO3, S-lowar alkyl,- CF3, NR*R®, CONRR?, CO:R®, OH,
and CN;
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or alternatively, R3 and R4, together with the two carbon atoms and bond
between them from the benzene ring to which R3 and R4 are attached,

WOCNaPAI34 ring having 5-7 ring atoms, said 5-7 atom ring COMPTIATPIS/603734

carbon atoms, said carbon atoms optionally being replaced by one or two
heteroatoms,’ and said. s ring atoms optionally being substituted by GI-C4
alkyl. and CO2R®6; is.H as hal . R5:

GBS S o e oD 2oltis o P T GRS and bond

heyeleatiyhdmatémmyitle, Eytearalrigl ubdiched BIderaikestachad, can form
h - ‘ ' | .sel : ,
IAESRR G AL e s ool SRS B,

CRIRBRG torateptathaly, Hengroupl NRTRBYcanSemiveCring radingrsteiar said -

f5-7 1 id i jsH1gA iti itrogen to .
B e L o B L i
atomstpption ally. being:*15 replaced by one or two heteroatoms, and said

ring atorsbéinGapasAally substituted by G,-C4 alkyl, CORE, CONR5RS,
or CO2RS; or a pharmaceutically acceptable salt or ester thereof. In a

secongkasperiRiheredadrmidedadehatimastutteal Tomphsitpoup consisting of H,

comprising as an gctjve ingrediepnt an effectiye amount of a compound

S U GV O L BB ) M Sul ol Wiest SO A1k
teipharmeceitically acceptable carrier or excipient. In a third aspect, there

is provigled a,coepound of.foymula (I define ve for the treatment.

of cantr S Hodi LR T ST s Ho A oAl S ing o
lslcefimedkabdvedoatig seastiensdip@Rinsre NIRRT aspect, there -

is provided,a compaund, of f ladyas defl f tre R

of brea?srt-?’,"1 E%igﬁ%?\’l%&g%hfn%%gﬁ s@a@e 5m%%§% %Zg?rl:@ gé%s%ﬁg FB% 57 :
theretismsoeisiebirthe atwersf cocoprisbug dropfititionstofe nitrogen to which R” and

. R® are bonded, carbon ting atoms, said carbon ring. atoms optionally. being-

replaced by one or two heteroatoms, and said ring atoms being optionally
substituted by C4-C4 alkyl, COR®, CONRR®, or CO2RS; or
a pharmaceutically acceptable salt or ester thereof.

In a second aspect, there is provided a pharmaceutical composition
comprising as an active ingredient an effective amount of a compound as defined
above or a pharmaceutically acceptable salt or ester thereof, and a

pharmaceutically acceptable carrier or excipient.

In a third aspect, there is provided a compound of formula (I) as defined

above for the treatment of cancer.

In a fourth aspect, there is provided a compound of formula (I) as defined

above for the freatment of solid tumors.

in a fifth aspect, there is provided a compound of formula (I) as defined

above for the treatment of breast-, colon-, lung-, and prostate tumors.



defined above for the manufacture of medicaments. In a seventh aspect,
there is provided the use of a compound of formula () as defined above
for the manufacture of medicamentd for the treatment of cancer. In an
eighth aspect, there is provided the use of a compound of formula (1) as
defined above for the manufacture of medicaments for the treatment of

solid tumors. In a ninth aspect, there is provided the use of a ¢

o ORI A RS B0 LK HES R S ol s R i () as
defiliytegsdrefirahbreasiufnlae-ofungdieachprdstate tumors. In a tenth

aspect, there is provided a process for the manufacture of a compound of

formula (1) as defined above, comprising a) reacting a compound of
formpla @ovaitN SspPdei iFdteHsbtayidedhberesenia afarymmpduridformula (1)

formula (B) 0 Br R4 R3 R4 (B); and.b) separating the

as JHHER QL PHB PSS SAD T GRS AT S 1 16 B ] g canoor.
have the significances given as defined above. - I0b In an eleventh
aspReaeisHi episiediagiotegsdoidee thanusacaire ebapowndoohiponuia (1)

as %ﬁﬁég { _a\?ﬁg?&'n?gea%ogﬁdf%%%?gSé?grr?éé%aacr%%t% 3R Laiment of solid

tumors.

In a ninth aspect, there is provided the use of a compound of formula (i) as

defined above for the manufacture of medicaments for the treatment of breast-

colon-, lung-, and prostate fumors.

in a tenth aspect, there is provided a process for the manufacture of a

compound of formula (1) as defined above, comprising

a) reacting a compound of formula (A)
R1 '
1

in the presence of a compound of formula (3)
o
Br R4
| RS -
R @y and

b) separating the compound of formiula: (1) from the reaction

mixture; whersin

R1, R2, R3, R4 and R4’ have the significances given as defined above.



S NH HH (C) in the presence of a compound of formula (B) 0 Br R4 ~

R3 R4 (B); and b) separating tha sgempound of formula (I) from the

reaction mixture; wherein R1, R2, R3, R4 and R4' have the significances

given as defined above; and O signifies a resin to which the compound of
forfaula (SidieAtrelpdct ThreisRigselidedia plascpasvideshe manufacture of a
pharmaceutical compositions cor‘gsrisin% a theraﬁaeutically effective

compRidmh bR Mors 85 ABSSH fGBIESH%ind a pharmaceutically

acceptable carrier or excipient Gifd F? djsclosed herein provides
a pharmac@uﬁgglcég}rﬁﬁo%%%%%v |§r?£|fﬂs%sgﬂ€%l) e? or parenteral
administration. The djdciosed herein further provides a method for treating
a solid breast or ¢ or comprising administering to a subject in
need thereof a - thérape ticaNIy effective amount of a compound of formula
(1), its salt and/or ester. eﬁreiiﬂurther provides a novel
intermediate compounds useful itk & atatiomqf-compounds of
formula (1). WO 2005/103034 PCT/EE2008/003734 2\; used herein,
"A

the following terms shall have the following definitions. means a
monovalent, monocyclic or bicyclic, aromatic carbocyclic hydrocarbon

. group, preferably a 6-10 membeéred aromatic system. Preferred 5 aryl
in g’ﬂ@ﬁ?%ﬁ%éﬂ?ﬂ?ﬁf@%‘?ﬁ%ﬂ P WA, naphthyl, and tolyl.
| 0O
Br , R4
R3
R (B)and

b) separating the compound of formula (1) from the reaction
mixture; wherein

R1, R2, R3, R4 and R4 have the significances given as defined above; and

@ signifies a resin to which the compound of formula (C) is attached,

The disclosed herein also provides pharmaceutical compositions
comprising a therapeutically effective amount of one or more compounds of
formula (1) and a pharmaceutically acceptable carrier or excipient. Specifically,
the disclosed herein provides a pharmacexjticai composition which is suitable for

parenteral administration.

The disclosed herein further provides a method for treating a solid breast
or colon, tumor comprising administering fo a subject in need theraof a
{harapeuticaiﬁy effactive amount of a compound o{ formula (1), its salt and/or

aster.

The disclosed herein further provideé a novel intermediate compounds

useful in the praparation of compounds of formula .



10

15

20

307

"Cycloalkyl" means a non-aromatic, partially or completely saturated cyclic
aliphatic hydrocarbon group containing 3 to 8 atoms, preferably 3 to 6

WM 'E¥4dmples of cycloalkyl groups include cyclopropy!, cyRSIGei s/ 003734

and cyclohexyl. 10 "Effective amount” megns an amount that is effective

to prevent, alleviate or ameliorate symptoms of disease or prolong the
Surv'yalf\qéﬁ@%c}ﬁ\‘@:%% ,bﬁ'g%ﬁ@@ﬁ%téﬁnyéﬁﬁ%\%%%sﬂﬁ@ﬂﬁ% definitions.
chlorine, bromine or iodine. Preterably, the halogen is fluorine.

"Heteroatom" means an atom selected from N, 0 and S. Preferred
heteroatoms are N and 0. 20 "Heterocycle” means a saturated or partially
unsaturgted: ReRare Matsnsyslisadica Mianing e olal aic3 S sifg Bty cic
which 1-3 atoms may be heteroaioms independently selected from N, O

AN CHEBHEHINPFRG SbMhE BeindEIERlRpREGI plefyRlgm. Preferred
heigreeyglesriedipelidiae pinahatio 1@SobwnglidingHigiphatngiyl.

indoline, tetrahydropyranyl, thiomorpholine, pentamethylene sulfide, and
pentamethylene sulfone. "IC50" refers to the concentration of a particular

compound according to the invention required to inhibit 50% of a specific

measurésyalcilityl” 0BsamanA ber3arpmeatorealtivteraiicespletely saturated cyclic

lhadsinhe EXamNs L WEh eforid 43834 & ?P?Q%%%Qlk? 35 64toms.
ﬁ@ﬁﬁ%ﬁ%@gﬁom gllgtﬁr‘gight_-(%n%r branchgg{séﬁjrate alp??1atic oms
Hyxrotplasorl Basing id roapioinelidiesspremeiapy), TYslancibd @ agopisiohexyl.
Typical lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, 2-butyl, pentyl, hexyl, and the like. .5 "Pharmaceutically
ptable ester" refers t tionally esterified
aceep %Ef%e%%\% arr%c%?xt‘prge%%nsvgrq amouht ﬁlg{l{!seeﬁective fo prevent, alleviate

or ameliorate symptoms of dfsease or prolong the survival of the subject being

. freated,

“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, nonaromaﬁc.
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 piperiding, piperazine,
pyrrolidine, morpheline, indoline, tetrahydropyranyl, thiomorpholine,

pentamethylene sulfide, and pentamethylene sulfone.

“Cso” rei‘ers to the conceniration of a particular compound according to
the invention required to inhibit 50% of a specific measured activity. 1Cs; can be

measured; inter-alia; as described-in the Exanmles:
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compound of formula (1) having a carboxyl group, which ester retains the
biological effectiveness and properties of the compounds of formula (q

Wehtie/'18fd3ted in vivo (in the organism) to the corresponding BetiF@2005/003734

carboxylic acid. 10 Examples of lower alki4 esters are the methyl, ethyl,
and n-propyl esters, and the like. Examples of lower alkyl substituted

esters afe;the, digtpyiamineshy 21 hmersholpwheliafed saturated aliphatic

2-(4-methylpiperazin-1-yl)ethyl esters, and.thelike. Examples, of

deyrorgalkarebrviard RS FodIeR ARy Prafe s aeloR AthgTPaRgtoms.

@(@M%&éﬂ SRBISrIRRMMesIef parbonalengsters e Biropyl, butyl, t-butyl,
1-(ethoxycarbaon oxy)ethylﬁged, -(cyclohexyloxycarbonyloxy)ethyl esters.
E%WEE%?J[XMMTG’&M t$t esters are the ' ‘

N,N-dimethylcarbamoylmethyl and carbamoylmethyl esters. 20 Further
information concerning examples of and the use of esters for the delivery

O AR O BN 0 RO By estcri
Ritanpaicedtiddomusadé) Rewing anchiogyDelivepy ShitemsieptieBins the

19 =109 Kr. =L el { :
e P R T BB R ana ks
"pleanddeutivaljrdbeoptapidsaitiadhs SRiTesneeiing achii cibripfc acid.
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_30 inorganic acids or Oé%anic ?&nor 1;“0 bases.

SampleEEIRIRABH QRS MK S THDEEHEIR S FHBYGAIE Bdidery! esters,
sHEh @ hkdrochlarigpasidif hyaeatikmicesidituydrodteis anidthsulfuric

S L S SR SR e

20

30

petoduaratuiofizanidesalitybylagic kylethteresuéotiie abid|oxatietAgid, -

succjnic agid, citric acid, malic.acid, lactic acid, fumari¢c acid, and the like

SSE B A Ae TR ol RS EoRMR KidiCare the
1-(ethoxycarbonyloxy)ethyl and 1-(cyclohexyloxycarbonyloxy)ethyl esters.
Examples of aminocarbonylmethyl esters are the N,N-dimethyicarbamoyimethyl

and carbamoylmethyl esters.

Further information conceming exampies of and the use of esters for the
delivery of pharmaceutical compounds s 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. 1895) at pp. 108-109;
Krogsgaard-Larsen, et. al., Textbook of Drug Design and Development (2d Ed.
1896) at pp. 152-181. | '

“Pharmaceutically acceptable salt” refers {o conventional acid-addition
salts or base-addition salis that ratain the biclogical 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,

hydrolodic acid; sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and™
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ammonium, potassium, sodium and, quaternary ammonium hydroxides,
such as s for example, tetramethylammonium hydroxide. The chemical

WineUifiéain of a pharmaceutical compound (i.e. drug) into aRalEP2005/003734

technigue well known to pharmaceutical chemists to obtain improved
physical and chemical stability, hygroscopicity, flowability and solubility of

0 . Pha ' E o
o e S R e e
PedaREsoeinpacsepalitecisichi s pRaAThcalitic Ay acealitabd. lactic acid,

Garrieh-exgiPient; gle means npacalegisaibracieptable@fose derived from

substantially non-toxic to the subject to which the particular compound is

AEANAIBTredD i 8%y SAHER RN BIRICA TG RIBAI iy U AlEgSxides, such as
ethensaindicategaiyaRersliategdnoNREAtTRtech SSbsTtIiRICASIA of a

"lower alkyl substituted by" means that the substitution 20 can Oci(hl(r at

ONE BPATSHEIFBLRRAR A (rife SESIhERDISeSAISAST YT Vel Known fo
sihshitueninishParbrahstitbmsterareindeprpdentiyselested deomtaiity,

specified options, "Therapeutically effective amount” means an amgunt of ,
IR RAS GRE A%, JoMBUT P L ST O B B oo e ATae! =t
st Bhasteidbatieal, DibatgigAidicasthnih Bibity Peiiiferatiys@mdéofbpnaventoos) at - .
differentiati : n tumor cell, including human tumor cell lines. In :
Q@C(jr%%r?é’ég\rﬁv%s%iz resent invention, a compound of formula (I) is 30
provided WO 2005/103034 PCT/EP2005/003734 -14H NNNH2 SNO
‘Pharmaceutically accepfabfe,” such as pharmaceutically acceptable

carrier, excipient, etc., means pharmacologically acceptable and substantially

non-toxic to the subject to which the particular compound is admirnistr‘sred. :

“Ring”, when describing a chemical ring, uniess otherwise indicated, may

be saturaied or unsaturated.

“Supstituted,” 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 fromthe

specified options.

“Therapeutically effective amount” means an amount of at least one
compound of Formuia |, 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 iines.

In accordance with the present invention, a compound of formuia (1) is

. provided :



BYIES

i3

20

5

R1.N R4 R2 R3 R4 (1) wherein, nis0or 1; 5 R1 and R2 are each
independently selected from the group consisting of H, lower alkyl,

WEODPRE;BO2R6, and CORE; or alternatively, R1 and R2 can FOrEEfigigN03734

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 hy R3 is selected from the

group consisting of H, lower alkyl, O-lower & ogen, OH, CN, NO2,
@ consistifig of H, lower alkyl,

and COOH; R4 is selected from the ¢

cycloalkyl, O- lower alkyl, halogen;-NO25-8
CONR7R8, CO2R6, OH,is ag%}?d; or alternatjve
with the two carbon atoms ahd ‘ from the benzene ring
to which R3 and R4 are attathed, can form a fiag aving 5-7 ring atoms,
said 5-7 atom ring comprising carbon atomsgsaid earbon atoms
optionally being replaced by one or two hetefoatoms, and said 20 ring
atoms optionally being substituted by C Dca alkyl and CO2R6; R4, is H or
halogen; R5 and R6 are each independently selected from the group
gonrsisting of H, lower alkyl, cycloalkyl, heterocycle, aryl, and aryl
substituted by lower alkoxy, halogen, or CN; 25 R7and R8 are each
f?]bsesg@r{d ntly selected from the group consisting of. H, lower alkyl, lower
alkyl subStiterf mrORShandRERS) by stiecia/&yn the group NRIFRENG of
¢an J\%[erp ﬁgﬂg\.{lﬁéﬁm §&F§d oe(#d?C@ﬁg.atoms, said ring atoms

"addi

camprising lori to the nifrogen to Which R7 and .
or alternatively, R' and R? can form a ring having a total of 5-7 ring aioms,

, I§3 and R4, together

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

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

“ORG;

R%is selected from the group consisting of H, lower alkyl, O-lower alkyl,
halogen, OH, CN, NOz, and COOH,
R* is selected from the group consisting of H, lower alkyl, cycloalkyl, O-
lower alkyl, halogen, NO, S-ower 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 ferm
a ring having 5-7 ring atoms, said 5-7 atom ring comprising carbon atoms, said
carbon atoms optionally being replaced by one or fwo heteroatoms, and said
ring atoms optionally being substituted by C+-Cy alkyl and CO.R%:

R* is H or halogen;

R® and R® are eéch independently selected from the group consisting of H,
lower alkyl, cycloatkyl, 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 OR®, and NRERS;

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



WO 2005/103034 PCTIFP2005/003734 -15 R8 are bonded, carbon ring
atoms, said carbon ring atoms optionally being replaced by one or two

WhHeWHEBYTs, and said ring atoms being optionally. substitutdd B{EEPOG403734
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‘optionafyPhéipaepiaeatigcerPie NfoSRterSatth S aid

alkyl; CORE, CONRS5R6, or CO2R6; or a pharmaceutically acceptable salt
or ester thereof. 5 In Formula (1), niis 0 or 1, preferably, nis 1. R and R2

© £RCh nden® the.aroHR ARRSSHRE o hbrawebe:
e R R B S e aom e SrouR AROSRUNG btibralheing

irefdpenddntiynericied fetararIYsuE ReRGing SALPTHwT BRkyP Uy
COBRRuIR AeTRativelR and-R20myHERA, aFiaghRYing a total of 5t0 7 -

ring atoms, said ring comprising carbon atoms, sai carbﬁn atoms ,
aid ring atoms

optionally being substituted by OR6. Preferably, R' and R2 form a ring

having 5-6 ring atoms. rs R3 is selected from the dui consisting of H, lower

alkyl, O-lower alkyl. halogen, QH, Q2, and.COOH. Preferably, R3 is
selected¥ o?ﬁrfw&gg[#%ﬂb 'Sggn%ﬁgir%%%ﬁ%%ﬁ%ﬁyl, and O-lower alkyl.

R4 is seiéciad Rémrtheagioimlepasisent\oseleriadiranyiheyerosikyposigting of

I r alkyl, hal N 40 8C ,
gg’fﬂ%?#ﬁ@%&@%.’I%éf%%ab%ﬁ%§%él?qee_d fro ’tﬁ%ﬁgjﬁ%ﬁisting .
dftk fendeatikys e rategaitan d e loweparyisiafeenativelpwes alylrand CO=R".
tqgetherwith t ' saqqqﬁq%- 1bond shen tramahsns, said
b%egrtlez%jﬁémr{%’af’to w%?ﬁ&?gg%}ﬁ EIgf'?‘felre [a aChe,ﬁé;ﬁi%ﬁ%@ aring_r:a\g;in = od
SingingramrengseRdtBT alemsing EFafRINGIRIIBGRMeRY 85HddsaRed by -

%g%%i% %Q%%f%@%@ﬁ@ﬁ@hiW@?ﬁiﬁéwtgm%@Lfb%ddterdﬂgy OR®. .
atoms optionally being substituted by C1-C4 alkyl and CO2R6 Preferably,

FRyeferalpty. Ormndringf PEVIAg 9% HgNGorsTgg atoms.

B35 selectad from fhe group consisting of H, lower alkyl, C-lower alkyl,
halogen, OH, CN, NO», and COOH. Preferably, R®is selected from the group

consisting of H, lower alkyl, and O-lower alkyl.

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?, CO;R®, OH,
and CN. Preferably, R* is selected from the group consisting of H, lower alkyl, =

halogen and O-fower alkyl.

Altel;natively, R®and i—‘\"”’, together with the two carbon atoms and bond

between them from the benzene ring to which R® and R* are attached, can form

~ aring 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 C1-Cs alkyl and CO;R® Préferably, &

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

R is H or halogen. Preferably, R¥ is H.
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R4'is H or halogen. Preferably, R4'is H. WO 2005/103034
PCT/EP2005/003734 -16 R5 and R6 are each independently selected

WeamImesgioup consisting of H, lower alkyl, cycloalkyl, heterd§EBP 2187003734

and aryl substituted by lower alkoxy, ha,H ien, or CN. Preferably, R5 and

R6 are independently selected from the ‘group consisting of H, lower alkyl,

and cyglo Ik IR dnaerendeniyseleated gy %s&s‘cm of H,
group congsls ing %fg %daﬁ@gr&%figf%w@ alkyl substitute éj? E?S and ¢
mém%«cﬂremmpgmﬁamcmac@reawa@jﬁwééﬂtgﬂgé% paPRrRikoxy,

-ﬂ%t%‘g ?»'gég'r AQAlematively, #re.group NRIRSCAM foime R 8dayined the

ring atoms, sad ring atoms comprising in addition to the
grﬂ@g@@mlﬁﬂf@mwaﬁwwigb@ BORdeEI2alBan ring atoms, said carbon
ring atoms optionally being replaced by one or two heteroatoms, and said
ring atoms being optionally substituted by CI-C4 alkyl,.-COR6 CONRSR6

.0rC02.R6. Preferably,.the,, p NR7 n,for Jin havm

total ot BTG S TEE BRSO RS T Rl 1 HCeisting o
H‘- Ammzaﬁcw (Wmhginwbytfﬁumimaaﬁgqnmmfpélﬁa%o)ﬂ:mﬁep@hfw@yaand R®
-(3- 20 fluorp-4-metho en ethanon mple 23

?ﬁeA fRen @t@ﬂy@ SF%BQQFOFX and ?owe?a(ﬁ{?ﬁ
idin-1-yi-piperidin-1-yl)-phenylamino]-thiazol-5-yl1}-(3-

fluoro-phenyl)-methanone (Example 24) 25

{4-Ami %ﬁ%‘d{é HsRY 9&%{&3% n%l WRW%WM%M%M%@@@ 8FH37 ring

benzo Xol-5-y ne (Example 25) - 3
@%ﬁll’ﬁﬁ@!@@iﬁ@ﬁtﬁ@ﬂﬂ@@@ﬁ@éﬁé HISR) t}gﬂwgmgen to which R" and R

ol igpstn AfoM -BreibanONBe] laced
DSk S by o

by apsrer- mm@w@m@wp‘ﬁa@.&nﬂ1a§ﬂmgﬁgwammwlyz%v%5§ri}“€d by
2, mgthppr-eheri) ousirithe (BeiRilerXgerably; the group NRIR can.form a:

ring having a total of 5-6 ring atoms.

Examples of compounds of Formula (1) include:

{2-Amino-5-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamin o}-4H-pyrrol-3-yl}-(3-
ﬂdorq—zi—me‘choxy-ph enyl)-methanone (Example 23)

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

{4-Aminc-2-[4-(4-pyrrolidin-1 Qyi-'piperidinﬁ -yh-phenylamino]-thiazol-5-y1}-
benzo[1,3]dioxol-5-yl-methanone (Example 25)

{4-Aming-2-[4-{4-pyrrolidin-1 -yl—pipéridin—’t*yi)—pheny!am3no]_~thiazol-5—yi}--(2,3—
dihydro-benzol[1 4]dioxin-6-yl)-methanone (Example 26)



5 (4-Amino-2-[4-(4-pyrrolidin-
1-yl-piperidin-I-yl)-phenylamino]-thiazol-5-yl}-(4-

whydoexy3zphenyl)-methanone (Example 28) PCT/EP20H05/003734
[4-Amino-2-(4-[1,4'bipiperidinyl-1'-yl>phenyla m i no)-thiazol-5-yl]-(4-hyd
roxy- phenyl)-methanone (Example 29) 10 [4-Amino-2=(4-[,1;

- 4'bipiperidinyi 1'-yl-phenylamino.)ahiazol-,5-y1]=..(3-fluoro-phenyl)-
methanone (Example 30)
[4-Amino-2-(4-[1,4'bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yi]-(3-fluoro-4-- .

Wmmw#pmMnmei(Ew@@W) D enyiam:no]—thtazol 5-y[}-(3-
h@gﬂn& %ﬁﬁﬂgi@l {ESI%H }f&gh&j@@ﬁ?mmo) -thiazol-5-yl]-benzo[1,3]

anone (Example 32) 20
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenyiamino)-thiazol-5-yl]-(2,3-dihydr
o- benzo[1,4]dioxin-6-yl)-methanone (Example 33)
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3-methox

5 ézam%w&ﬂn aqgma{ﬁmmmepaém&wwaamm@@osmo}tmazo 5yl-(4-
CT/EP2005/003734 18 {4-A |no Zgéﬁphyd roxy-[1,4'1 bipipa rid i ,

SO yRAIRERY dmei}f]‘@]n iz § yrﬁ oro-phenyl)-methanone

‘(Example 35) '

{4 -Amino-2-[4-(3-hydroxy-[1,4'1bipiperidinyl-I'-yl)-phenylamino]-thiazol-5-yl
}-(35 fluoro 4-methoxy-phenyl)-methanone (Example 36)

{ﬁt?\ i{;’ﬂ *ayfénf;ﬂ ¥rfdidloinipRpimya it edFthimmIe-yl]-(4-hydroxy-
thlazol

benzo 3]d|oxol -5-yl-methanone (Example 37) to
{ﬂt‘s&ﬁﬁH&Ee’[ﬂa(@Or% RA9Biberidinyl-I'-yl)-phenylamino]-thiazol-5-yl}
-(2,3- dihydro-benzol[1,4]dioxin-6-yl)-methanone (Example 38)
10 {4-Amino-2-[4-(3-hydroxy-[1,41 bipiperid
inyl-I'-yl)-phenylamino=thiazol-5-yl}-(2,3-

d[_{Jf Wrg%n%eEZ@[JfﬂHB?SE)&M'%W%thﬁﬂﬁﬁ@w%?@?tﬁ%z&S -yl]:(3-fuoro-phenyh)-

methanone (Example 30)

[4-Amino-2-(4-{1 ,4']bipiperidinyl¥1 '—ylmphenylamino)nthiazol~5~yl]—(3—ﬂuoro-4-

15  methoxy-phenyl)-methanone (Example 31)

[4-Amino-2-(4-[1,4"Tbipiperidinyl-1 .yl-phenylamino)-thiazo!-5-yl}-benzo{1 ,3]dioxol-
5-yl-methanone (Example 32) '

20  [4-Amino-2-(4-{1,4"bipiperidinyl-1 ‘-ys-phenylamino)~thiazol—5~yl]—(2,3~dihydro—
benzol1,4]dioxin-6-y})-methanone (Example 33)

[4-Amino-2-(4-[1,4 Tbipiperidinyl-1 "yl-phenylamino)-thiazol-5-ylj-(3-methoxy-
phenyl)-mesthanone (Example 34)

23
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{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl

}-(4- hydroxy-phenyl)-methanone (Example 40)
WORNAMIAY-2L[4-(4-dimethylamino-piperid in-1-yl)-phenylam  PCT/EP2005/003734

ino]-thiazol-5-yl}-(3 20 fluoro-phenyl)-methanone (Example 41) | -pr,.

ipe,Idin 1_ 11 n_henyiamino]-tillazol 5-VI}<(3\ir,. ._... '4-Amino-2-[4 24

S bSos T b 3008 haah g o | SR RYRRRG kLS 51 c-
fArdumiphed - (#atimethydafiinerpiperddin- 1-yl)-phenyl am i _
nol-thiazol-5-yl}- benzo[1,3]dioxol-5-yl-methanone (Example 43)
{4-Amino-2-[4-(4-diPndthylam ino-piperidin-1-yl)-phenylam
ino]-thiazol-5-yl}-(2,3-. 5 dihydro-benzo[1,4]dioxin-6-yl)-methanone
Example 44 e . . i

e UGy h BRI RS YRR el
ronethexypbepvirsnsihanonedbnen(tetpto 36) _ .
{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yi}-
(4- hydroxy-phenyl)-methanone_ (Example 46)_
444-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 47) 15 {4-Amino-2-[4-(4-dimeth){l )
&nivoipiperifr -y pneniahibisipgiiszows lyylizrhenylaminol-thiazol-5-yl}-
RiLo:BhEBYRREIRRADRRR(RaRIRRI ALY Mpfming-2-[4-(4-di methy!
amino-pipéridin-1-yl)-phenylamino]-thiazol-5-yl}-(3- 20
hydroxy-phenyl)-methanone (Example 50) .;
4-{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1'
yl)-phenylamino]-thiazole-5- carbonyl}7berizonitrile (Example 51) WO
20051i630344RCTHER2094/100 7B eddinyl-1-yI}-phenylamino]-thiazol-5-yi-(2,3-

dihydro-benzo[1,4]dioxin-6-yl)-methanone (Exaz_n_p%e 38)

| {4-Amino-2-[4-(3-hydroxy-{1,4Tbipiperidinyl-1'-yl}-phenylaminol-thiazol-5-yi}-(2,3~
dihydro-benzo[1,4]dioxin-6-yl)-methanone (Example 39)

{4-Amino-2-[4-(3-hydroxy-[1,4Tbipiperidinyl-1-yh)-phenytamino}-thiazol-5-yf}-(4-
hydroxy-phenyi)-methanone (Example 40)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yi)-phenylamino]-thiazol-5-yl}~(3- |
fluoro-phenyl)-methancne (Example 41)

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

fluoro-4-methoxy-phenyl)-methanone (Example 42)
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{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl
}-(4- nitro-phenyl)-methanone (Example 52) {4-Amino-2-[4-(4 (lpjyrrolld
WOIpoQs{epiperidin- -yl)-phenylamino]-thiazol-5-yl}-(4-vitro- 5 FCT/EP2005/003734
phenyl)-methanone (Example 53) 19 -
4-{4-Amino-2-[4-(4-pyrrolidin-l-yl-piperidin-I -yl)-phenylamino]-thiazole-5-

abanyl}-p nigl e &d@in-1-yi)-phenylamino]-thiazol-5-yl}-
m r?g% %bllglperl ‘lgné?é:ll "-yl- pher¥ Iapmln thlazo}e 5-carbonyl]
mﬁmmlﬁ}téo(@kényﬁa{@%)anone (Example 43

[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl- phenylamlno) -thiazol-5-yl]-(4-nitro-ph
enyl)- methanone (Example 56) 15 -

[4-Amino-2- (4 [1 4'lbipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3,5-difluor
o henyl thanone m | —thiazol-5-yi1-(2 3«
ﬁ‘m%@i HESJR E[pgn enylé%?no%nt%%?orl‘-g -yl]- ?ﬁochloyrc})-(
'-_@ﬂm@w&mamneim%m@%ﬁme (Example 44 -
[4-Amino-2-(4-[1,4 }Ybipi(eridinyl-I'-yl-phenylamino) Ihlazol 5-yl]-(3;

4-difl'loro- phenyl)-methanone (Example 59) CVO 2005/103034
PCT/EP2005/003734 -21

e R SRk Digrahe 2 4815 Rs-
HeARIRRREAA AlbiRResidinyEL:ymberB)amino)-thiazol-5-yl]-(4-fluoro-p

henyl)- 5 methaanone (Example 61)
[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(4-chloro-3
-nitro phenyl)-methanone (Example 62) 10

4-[4-A 2-(4-[1,4'b dinyl-1'-yl-phenyl le-
@éﬁmgggidd(%%[ajﬂ]]jét%%;gug‘g p]pgngme? Yy?m'rﬁ‘o%yf"%g %?zro Oé“{/li]} -(4-

Egg&?tgﬁ - L]Tét}pc{g@%m@xb%mbmnylam|no)-thlazole-5-carbonyl]-

Xample 64)

4—{4~Amino—2—[4—(4—dimethylamino~piperidin~1 -y}-phenylamino}-thiazole-5-
carbonyl-benzonitrile (Example 47)

{4-Amino-2-[4-(4-dim ethylamino-piperidin-1 -yI\-phenylaminc]-thiazol-5-yi}-(4-
* nitro-phenyl)}-methanone (Example 48} :

{4-Amino-2-{4-(4-di methylamino-piperidin-1 -yl»-phenylaminoc}-thiazol-5-yi}-(3-
hydroxy-phenyl)-methanone (Example 50)

A-{4-Amino-2-[4-(3-hydroxy-{1 A4 bipiperidinyl-1 .yl)-phenylamino]-thiazole-5-

carbonyl}-benzoniirile (Example 51)



15 [4-Amino-2-(4-[1,4'] bipipe rid inyl-1'-yl-phenyla
mino)-thiazol-5-yl]-(3-hydroxy- phenyl)-methanone (Example 65)

WOLmAINRH[4-(4-pyrrolid in-| PCT/EP2005/603734

-yI-piperidin-I-yI)-phenyIamino]-thiazoI-Sg -(3,5- 20
difluoro-phenyl)-methanone (Example 66){4-A mino-2-[4-(4-pyrrol':din-|

-yl-piperidin-1-yl)-phenylaming]-thiazal;5-vl}:(4-, chlora- YD NRNER /4.

e O oS Tba00 Pes R30S s e g L TR (s
fAminsn24-@tmynaligiiEeypeiain-1-yl)-phenylamino]-thiazol-5-yl}-( -
3,4- difluoro-phenyl)-methanone (Example 68)
[{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(
3,4-. s dichlbro-phenyl)-methanone (Example 69)

~ {4-Amino-2-[4- 4-pyrro|idin-1-yl-p_iperidjn-&j—y%g gn}}!aminoﬂ iazo!:g:i//lﬁ-_% A-nitro-

10

20

h

nyiaming 1azo

A
= jﬂ%gt[@%wrr@;@mgwlggperidin-1,—yl)'-phenylamino]-thiazol-5;yl}-(:
4- chloro-3-nitro-phenyl)-methanone (Example 71)
3-{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 72) 15 _
{4-Amino-2-[4-(3-hydroxy-[1,4]bipiperidinyl-1'-yI -phenylamjno]]-th_iazol-S- I
}L(&amm%%ﬁé%ﬂammﬁ@w@m@y )phenylamrno -thiazole-5-

4-Aming-2-14-(3-hyedroxy:|1 4 1bipiperidinyl-1'-yt)-phenylamino]-thiazol-5-yl
%%ﬂb%] %%’i%ﬁgcﬁé%%ﬁﬁ% rg%%r%ﬁl%%? ?E?xample 74)
{4-Amino-2-[4-(3-hydroxy-[1,4;
bipiperi(-iinyl-1'-yl)-phenylamino]-thiazol-5-yl}-(3,4-
difluoro-phenyl)-methanone (Example 75) WO 2005/103034
RQFERRADS/003T 3AbiaDeidinyine-gHARGI N hiagsisiseGrIbonyll-

RS e

- o H-MmETREABN - HERRRPE

[4-Amino-2-(4-[1,4'[bipiperidinyl-1 "-yl-phenylamino)-thiazol-5-yl]-(4-nitro-phenyl)-

methanone (Example 506)

[4-Amino-2-(4-[1,41bipiperidinyl-1'-yl-ph enyiaming)—thiazol-5~yi]-(3 5-difluorc-
phenyl)-methanone (Example 57) :

[4-Amino-2-(4-[1,4Tbipiperidinyi-1 "yl-phenytamino}-thiazol-5-yi]-{4-chloro-
phenyl)-methanone (Example 58)

! [4—Amino-2-(4—{1‘,4']bipiperidinyl-.1‘-yl'—pheny!amino}thiazoié—yl}—{B,4—diﬂuoro—

‘phenyi)-methanone’ (Example 53)



dichloro-phenyl)-methanone (Example 76) {4-Amino-2-[4-(3-hyd
roxy-[1,4"]bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl}-(4- 5 3 |
WOR#SPGHHENY])-methanone (Example 77) PCT/EP200/003734
{4 -Amino-2-[4-(3-hydroxy-[1,4']bipiperidigyl-1"-yl)-phenylamino]-thiazol-5-yl
}-(4- chloro-3- nltro phenyl) -methanone (Example 78) io

b hidizdiro-
SR S g v koo

@%ﬁm@{m(@—h@@@q@ ]@iplperldlnyl -I'-yl)-phenylamino]-thiazole-5

- carbonyl}-benzonitrile (Example 80) i5
{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-I'-yl)-phenylamino]-thiazol-5-yl}
-(3- hydroxy-phenyl)=methanone (Example 81)

4 Amino-2-[4- eth " - uorc-phenvt)- -
%/15\5?*@93% é‘)]glg] &wor%?%rg d|ﬁJl!J%rrrgn&r?efﬁg/?)zgrge%hy;]n(o4n2 phenyt)
(Fetammin 82Féample 61) '
mino-2-[4-(4dimethylamino-piperidin-1-yi)-phenylamino]-thiazol-5-yl}-(4- .
chloro-phenyl)-methanone (Example 83) WO 2005/103034
PCT/EP2005/003734 -24

Eg mg@&(&% tﬁ%ﬁ?&%ﬁﬂg}{&ﬁ P &E éﬁi%%‘lmﬁfﬂmg%ﬂ@l'ytﬁi@?—%hﬁiy&&nitro—.
%4’1 ‘ﬂ%%fmér@mmmplﬂﬁmpendln-l-yl)-phenylamino]-thiazo|-5-y|}-
3,4

dichloro-phenyl)-methanone (Example 85)
{4-Amino-2-[4-(4-dimethylamino-piperid
in-1-yl)-phenylamino]-thiazol-5-yl}-(4- fluoro-phenyl)-methanone (Example
86) 10

o @ik B b RaB S R R BERy DR ey
??%%Oaa itiosphememethanone_._(Example, 87)

4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile (Example 88) 15

U

3-[4-Amino-2-{4-[1 A bipiperidinyl-1-yi-ph enylamino)-thiazole-5-carbonyl}-

benzonitrile (Example 64)

15

[4-Amino-2-(4-[1,4Tbipipe ridinyl-1 '~yi~pheny§amino)—thiazoi-S-yi]—(B-hyd roxy-
phenyl}-methanone (Example 65)

* {4-Amino-2-[4-{4-pyrrolidin-1 ~yl-piperidin-1 ~yI\-phenylamino}-thiazol-5-y1}-(3,5-
20 difluoro-phenyl)-methanone (Example 66)

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

1—r =ity

chioro-phenyl}-methanone (Exampie 87)



[4-Amino-2-(4-[1,4'|bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(3-nitro-ph
enyl)- methanone (Example 89) {4-Ami no-2-[4-(4-pyrrolid i
Wrﬁ)-ZQWE)‘?E)@%Min-1-y|)-phenylamino]-thiazol 5-yl}-(3-nitro- 20  PCT/EP2605/003734
phenyl)-methanone (Example 90) {4-A.; ing-2-[4-(3-hydroxy-[1;
4]bip,peridiny!-1'-yl)-phenylamino]-thiazof-5-yi}-(3-

heny]) R .
SRS é%”@é%a%%ﬁ%?eq‘%%i‘“ﬁ%ﬁ%ﬁ%%ﬁﬂ%%Fp“g?é?‘nf? Ve
gflﬁkmawmu’ib]ﬂhtﬁm@@ﬁgll}(@am@@ﬁﬁ nyl)-methanone (Example 92)
5-(4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yi)-phenylamino]-thiazole-5

s carbonyl}-2-hydroxy-benzamide (Example 93)
5-(4-Amino-2-[4-(4-pyrrolidin-| -yl-piperidin-1-yl)-phenylamino]-thiazole-5-

carbonyl} benzam Exam 4 {2 A

i R e -ﬁ-ﬁyﬁ R T e
5 -diyeroy ity et (Example

{4-Amino-2-[4-(4-pyrrolidin-1-yl- plperldln -1- y|) phenylamino]-thiazol-5-yi}-(

3 hydroxy-phenyl)-methanone (Example 97) i5 {4-Amino-2-[4-(4-morphol
in-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(2,3-

(ORI PRGSO )Ry i iaz016-y1- (4

ine)-HHar ol antHEn ugresphenyrpinethanone (Example 99)
{4-Amino-2-[4-(4-merphalin-4-yl-piperidin-I
-yl)-phenylamino]-thiazol-5-yl}-(3- fluoro-4-methoxy-phenyl)-methanone
(Example 100) WO 2005/103034 PCT/EP2 00 5/0 0 3 734 -26

{4-Amino-2-[4-(4-morpholin-4-yl- plperldln 1 y phenylam i |no -thiazol-5-yl}-
10 béﬁqémf&n@]&d&eﬂ%pylpm@ﬁaﬁoﬁ@(@r henylammo -thiazol-5-yl-{4-

. ch[oro~3—m’cro—phenyi)-.methanone (Exampie 71)

3-{4-Amino-2-[4-(4-pyrrofidin-1-yl-piperidin-1-yi }-phenylaminol-thiazole-5-
carbonyl}-benzonitrile (Example 72)

15

{4-Amino-2-[4-(3-hydroxy-[1,4 Tbipiperidinyl-1 “yl)-phenylaminac]-thiazol-5-yl}-(3,5-
difluoro-phenyl)-methanone {Example 73)

{4-Amino-2-[4-(3-hydroxy-[1,4bipiperidinyl-1 'vi}-phenylaminol-thiazol-5-yl}-(4~
20 chloro-phenyl)-methanone (Example 74)

{4-Amino-2-{4-(3-hy roxy-11,4 Tbipiperidinyl-1-yl}-phenylamino]-thiazol-5-yl}-(3,4- .

dgifluoro-phenyl}-methanone (Example 75)



10

15

20

WRAmMING024[4-(4-morpholin-4-yl-piperidin=I

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-p
henylamino]-thiazol-5-yl}-(3 5 methoxy-phenyl)-methanone (Example 102)

-yl)-phenylamino]-thiazol-5-yl}-(3- hydrox‘,é{sohenyl) -methanone (Example
103) io

PCT/EP2003/003734

TS 2B AR BRI aRlesR- 3 -

{ﬁe@MmpMmMn@ﬂMnﬁ (Eyparlgingl-yi)-phenylamino]-thiazol-5-yl}-(-
3- . nitro-phenyl)-methanone (Example 105) 15

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-
(4- methoxy-3-nitro-phenyl)-methanone (Example 106)

%ﬁ%‘éé&%ﬁ-@ﬁ%ﬁé&ﬁéﬁ&p@ﬂ? r]yé I}yk)‘lp%nylammo]—thlazol 5- y[} (4~
Wﬂ@@?@%éﬂ?t}@r@ﬂ%gﬁmetﬁm@e{&%mple 107)
[4-Amino-2-(4-[1,4'|bipiperidiny!-1'-yl-phenylamino)-thiazol-5-yl]-(4- methox
y-3- nitro-phenyl)-methanone (Example 108) WO 2005/103034
PCT/EP20051003734 27 {4-Am

iN0-2-[4 B)(?Arfép(érm“dm %Q)gg?ﬁ?%l]%ig t%e¥110) rPyrl]en{/I% Q#%lznoéﬁ R{ a}z {3 %_yx}

{éhﬁmst@ﬁn{é (Arstimgtmaansineriinghidimaly Y henylam i no]-th
iazol-5-yl}-tolyl- 5 methanone (Example 110)

[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-pheny!amino)-thiazol-5-yl]-tolyl-meth
anone (Example 111) 10

{4-Amino-2-[4-(4-morpholin-4- yhplperldln -1-yD)- phenylamlno] -thiazol-5-yl}-t
dyl4 renimarié;(dnigour idithiDigarsisioiide i-eiiapdaming -thiazole-5-

%M%}%%% glg&%h)(@gg%-@@gydm 1-yl)-phenylam

|no thiazol-5-yl}-(4- methoxy -nitro-phenyl)-methanone (Example 113)

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

carbonyll-benzonitrile (Example 80)

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

hydroxy-phenyl}methanone (Example 81)

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl}-phenylamino]-thiazol-5-y1}-(3,5-

difluoro-phenyl)-methanone (Example 82}

{4-Aminc-2-[4-{4-dimethylamine-piperidin-1-yIl-phenylaminol-thiazol-5-yi}-(4- . -

chloro-phenyl)-methanone (Example 83)



16

20

phenyl)-methanone (Example 114)
{ﬁAmlno -2-[4-(4-dimethylamino-piperidin-1-yl)-phenylam
GP4Hi426195-y11-(3- zo ethyl-phenyl)-methanone (Example 1PEJr{BRANS/003734
mino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylaminol-thiazol-5-y1}-(3-
ethyl-phenyl)-methanone (Example 116) O 2005/103034 PCTIEP20
100.:3,7347228, [ =phenylaming) A
%’éﬂ%ﬁ%ﬁ;ﬁ%[@@yﬁﬁ%}n %ﬁéﬁm n%%]pie r%Exa érléf}l\én‘y!aﬂl\‘iﬁw tﬂ@%‘? Styi} 34
difaTpd ey hfﬁ%‘?@ﬂﬁﬁﬂl {(rpaveadmdlyl)-phenylamino]-thiazol-5-yl}-(
3- 5 ethoxy-phenyl)-meth anone (Example 118)
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(
3- cyclopropyl phenyl)-methanone (Example 119) 10

R e

{dichinoephday(-petitdicona -yEpmenidingDlyl)-phenylamino]-thiazol-5-yl}-(
3- fluoro-4-methyl-phenyl)-methanone (Example 121) 15
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(
3-ethyl- 4-fluoro- phenyl) -methanone (Example 122)

R AR R

ﬁdéfé\mmrﬁ){m&hanone (Example 86)
lyl-(3-pyrrolidin-1-yl-propyl)-amino]- phenylamlno} -thiazole-5-
carbonyl)-1-H-indole-2-carboxylic acid ethyl ester (Example 124) WO
2005/103034 PCT/EP2005/003734 -29 {4-Ami no-2-[4-(3-ethyla

mino-pyrrol idin-I-yl)-phenyla mino]- thlazol 5- yI; (3-fluoro-
Nererttiordne negpyjperidin-1-yl}-phenylaminol-thiazol-5-yl}~(4~

“d I8 ethrlaritesyHelitdmhpBenylamino]-thiazol-5-yl)-(3-f

luoro-

3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl}-phenylamino]-thiazole-5~
carbonyi}-benzonitrile (Example 88)

[4-Amino-2-{4-[1,4Tbipiperidinyi-1-yl-phenylamino}-thiazol-5-yl]-(3-nitro-phenyt)-
methanone (Example 89)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl}-phenylaminol-thiazol-5-y1}-(3-nitro-
phenyt}-methanone (Example 90) -

{4-Amino-2-[4-(3-hydroxy-[1,4Tbipiperidinyl-1-y}-phenyiamino]-thiazol-5-vi}-(3-
nitro-phenyl}-methanone {Example 91)



5 4-methoxy-phenyl)-methanone (Example 133) {4-Ami
no-2-[4-(3-ethylamino-pyrrolidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-

wnsiaxyspihenyl)-methanone (Example 134) to PCT/EP2005/003734

{4-Amino-2-[4-(4-ethylamino-piperidin-1-yI phenylamlno] -thiazol-5-yl1}-(3-
methoxyzphenyl)-methanone (Example~

R A Ko B ettt @g @g@@%ﬁ%ﬁﬁ S Grfl(s-

16

%tﬁﬂﬁﬂ@@ﬂ%ﬂﬁé{ﬁﬁﬁ@@lmaﬁmmiﬂﬁg} yl)- phenylamlno] -thiazol-5-yl}-(3-fl
uoro- phenyl)-methanone (Example 137) Preferred compounds of
Formula (1) include: 20
{2-Amino-5-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-4H-pyrrol-3-yi
-}-(3- fluoro-4-methoxy-phenyl)-methanone (

iaiive- o OTHASBRERETA 1 SR RESEA T
%(%8?@%32%8 bk Aldigxine6 (E)ameshanane (Example 26) WO

P20051003734 -30
[4-Amino-2-(4- [1,4]b|p|per|d|nyl -I'-yl-phenylamino)-thiazol-5-y11-(3
fluoro-phenyi)- methanone (Example 30) 5
[4-Amino-2-(4-[1,4]bipiperidinyl-I'-yl- phenylamlno) -thiazol-5- yI]] ([2 ,3-dihydr
03 pgm[ﬂmm ﬁ-ﬁwmméfwr@ﬂg)@mﬁ mhenylammo hiazolg-5-

.g; n(grr‘ly j‘%(ﬁrzlc]iféigﬁ'é’ﬁz%%@é eYlphsrviamino)-th

y- phenyl)-methanone (Example 34) 10
(4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidiinyl-1
“-yh)-phenylamino]-thiazol-5-y(}-(3.- fluoro-4-methoxy-phenyl)- methanone
(Example 36)

(444nieo22 %Mﬂ?@ﬂmmngd-p:pend|h~ﬂ;&’)}ﬁﬁwmﬁmkﬂi%@§>{}}-(3“
15 feneolt S d e Sl metiapons eanple 9

{4-Amino-2-[4-(4-pyrrolidin-1 -yi-piperidin-1 -y})-phenylamino]-thiazol-5-y1j-(3-
hydroxy-phenyl}-methanone (Example S7)

{4—Amino~2-[4—(4—morpho!in—4—y[~piperidin-i y1)-phenylaminol-thiazol-5-y{}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-methanone {Example 98)

{4-Amino~2—[4—(4~morpholin—4-yi~piperidin~1 ~yl}-phenylaminol-thiazol-5-yI}-(3-
fluoro-phenyl}-methanone (Example 89)

{4-Amino-2-[4-(4- morphmlin-&vi-pimr'din~1—yl\-phenyEamino}thiazoI—S-yl}~(3~
fluoro-4-methoxy-phenyl)}-methanone (Example 100) :



10

15

29

{4-Amino-2-[4-(4-dimethylamino-pipe(din-I-yi)-phenylamino]-thiazol-5-yl}-(
3- methoxy-phenyl)-methanone (Example 45) 20
WA IAHIHE 24 4-(4-dimethylamino-piperidin-I-yl)-phenylamino]-triez o oykxH 3734
3- hydroxy-phenyl)-methanone (Examplef ) {4-Amino-2-[4-(4-pyrrol id
in-1 -yl-piperidin-1-yl)-phenylamino]-thiazof-5-y1}-(3-n itro

enyl)- n X I 5.\ /1 I
B e P B e R A
‘FeppdidBikiciate}-thimeibhaniingG-(hivapheridimethanone (Example 91)
[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(3-ethyl-ph
enyl)- 5 methanone (Example 117) {4-Amino-2-[4-(3-ethylami
no-pyrrolidin-1-yl)-phenylami no]-thiazol-5-yl}-(3-fluoro- :
phenyl)-m none (Ex le 132) io The compounds disclosed. herei
T g T ) e g e R e R Qi (-
isoetiesisypishiyilemddobthatghéHraantlieni Ohcompasses any tautomeric
or structural isomenc-form of these compounds, or mixtures of such
forms, and is not limited to any one tautomeric or structural isomeric form

depicted in the formula above. 15 The compounds of the present invention
can be_prei:%ared by any conventional means. Sujtable processes for

dinfHBEry ithddaembelitdayariPprisiRiddvbraeaxammned- tisgelAny-(3-
GRRILNEE S PUmdia AeRdemEarpRt oggeording to one of the below

described synthetic routes. In said synthesis routs, 20 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

grddphinie i#attangrrheliim foyttinkiiiEa-driibaphany arRdnads bitsdrd-
tRe HISE RS EHSGRRIOE xample 104). |

{4-Amino-2-[4-(4-morpholin-4-yi-piperidin-1-yi)-phenylaminol-thiazol-5-y1}-(3- .
nifro-phenyi)-methanone (Example 105)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)}-phenylamino]-thiazol-5-y1}-(4-
methoxy-3-nitro-phenyl}-methanone (Example 108)

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

[4-Aminc-2-(4-[1 ,4'}bipiperid§nyl—? “yl-phenylamino)-thiazol-5-vi]-{(4-methoxy-3-
nitro-phenyl)-methanone (Example 108)



WO 2005/103034 PCT/EP2005/003734 -32- A. Ring Formation

Compounds of the invention can be prepared by the alkylation and 5
Weyenzafétof a number of thiourea derivatives, as shown in SERERFBP5/003734

using reactions that are known. Among the thiourea derivatives that can

be used are nitroamidinothioureas (Binu, R. et at Org. Prep. Proced. Int.

Sgé 9813009312601 ijy%ﬁﬁ igC %Q@'ﬁn 97 2 79 345“?@3'4 raZeI8sy-tolyl-

nardanan, G eta mmun. 62); and
N%Wﬂﬁn@@iﬁ? ﬁl\lloﬁgphenylthloureas (Rajasekharan, K. N. et al.
Synthesis 1986, 353-355). R1 R1 iN R2~Nt O R2~ Br N NH2.11 S NH,
ArivN ff* NJ~N.C X NCO HH5H Ar 46 Scheme | Another thiourea
derivative that can be used for the preparation of 15 compounds of the

Inye Y, - -
Y e R E o
-5 beletipan ™ clrthituidd bf formula 4A can be reacted with a
halomethylketone, such as a bromomethylketone of formula 5, at
-a.teniperature between around room temperature and around 65 "C, to

yield a compound of 20 formula 6. WO 2005/103034

P[g Hr%ﬁ)r%) S(EQP‘P Z'?brp:pendmyi 1-yl-phenylamino)-thiazol-5- yl]~tolyl -methanone

(Example 111)

10 {4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)}-phenylamino}-thiazol-5-yl}-tolyl-
.methanone, compound with hydrobromide (Example. 112)

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

15

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

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino}-thiazol-5-y1}-(3-
20 ethyl-phenyl)-methanone (Example 115)

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-vi)-phenylamino]-thiazol-5-y1}-(3-
- ethyl-phenyl}-methanone (Example 116}
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-33R1RI R2ZNR2 N\T\L/,IN\ HN-C=NS 'KkCNNNN-HH S 2-3
4A R1i Br. AR2NNNH2 /05HATr 6 Scheme IA Alternatively, the

WeoHHaa#dd of the invention are also conveniently prepared BCigaRtioN @734

a resin-bound substituted (aminothioxomethyl) 5 carbamimidothioic acid
methyl ester of formula 8 with a bromométhyl aryl ketone of formula 5 as

shauwn in Scheme,hbelon; CING R M2, 1 B2 11,508 SNNotheny)-

methanone (Example 117)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino}-thiazol-5-yi}-(3-
ethoxy-phenyi)}-methancne (Example 118) -

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

{4~Aminb-—2~[4—(4—dimethylamino~piperid in-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-y1}-(3-
fluoro-4-methyl-phenyl)-methanone (Example 121)

. {4-Amino-2-[4~{4-pyrrolidin-1-yl-piperidin-1-yl}-ph enyiamino]-thiazol—‘5—yE}-(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)

B-(4-Amino-2-{4-[sthyi-{3-pyrrolidin-1-yl-propyl}-amincl-phenylamino}-thiazole-5-

carbonyl)-1-H-indole-2-carboxylic acid ethyl ester (Example 124)
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2C8 SORI Br~rAArR2ZN\LN N S Yo 5No Ar Scheme Il WO
2005/1.03034 PCT/EP2005/003734 -34 The resin-bound thiourea

WRePRat78%f formula 8 can be made by any conventional préé&dirac0s/003734

known to one skilled in the art of organic-synthesis. For example, it can
be conveniently prepared by the reaction of a resin-bound thiouronium

geé‘-'l\ﬂi i%ﬁ%@@’&! isthincyamate 8f 2-% A A iEe RS R Of fluoro-

base, such as$ a tertiary amirie (e.g., triethylamine or
ahssptopyretianarmériaraplmessolvent, such as a polar aprotic solvent
(e.g., N,N-dimethylformamide). The reaction is conveniently carried out
around room temperature. The resin- bound thiourea derivative of formula
8 is then converted to the product of formula 6 by treatment with a

lomethylketone (for nomet -0f ic ila 5) ik .

e et B e o e R LIRS - uore-
dimetingforplaenide)ras aurierderatenipetafiire. B. Separating a mixture -+
of stereoisomers into the optically pure stereoisomers (when compound

of formula I is chiral) 15 The optional separation of isomeric structures of
formula | can be carried out according to known methods such as for

TN 2 P O TSI el PSR e g
shumaadizeckingEnasttiamens, Racenmtes3dhd _

{4-Amino-2-{4-(4-ethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-
methoxyzphenyl)-methanone (Examp[e 13_5)

{4-Amino-2-[4-(4-ethytamino-piperidin-1-yl)-phenylamino]-thiazol-5-yt}-(3-fluoro-
4-methoxy-phenyl)}-methanone (Example 136) ' -

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

Preferred compounds of Formula (1) include:

{2-Amino-5-[4-(4-pyrrolidin-1-yl-pi peridin—f-yl)—phanytamino]~4H~pyrro§-3~y!~}—(3~
fluoro-4-methoxy-phenyl}-methanone (Ex_ample 23)

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yi)-phenylaminc}-thiazol-5-yi}-(2,3-
dihydro-benzo[1,4]dioxin-6-yl}-methanone (Example 26)



20 Resolutions" (Jacques, J. et al. John Wiley and Sons, NY, 1981).
Methods for chiral HPLC are also well known, and are summarized in
WOSepErerich of Enantiomers by Liquid Chromatographic MetBéd<ERRIpRIR03734
W. H. and Finn, J.in "Asymmetric Synthgsis", Vol. 1, Morrison, J. D., Ed.,
Academic Press, Inc., NY 1983, pp. 87-124). 25 C. Converting a
~compound of formula | that bears a basic nitrogen into a pharmaceutically
acceptable acid addition salt The optional conversion of a compound of

formula | that bears a basic 30 nitrogen into a pha ical P
et deid dOnBUTFEaITbir] 5L SHEEAA ) Lot rGaloregphens
SaRienth grnelgan be treated with an WO 2005/103034
PCT/E'P2005/003734 -35 inorganic acid such as for example
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, or with-an appropriate organic acid such as acetic acid, citric acid,
tartaric acid, methanesulfonic acid, p-toluenesulfonic acid, or like..5 D.

5 gmmnmwemabm@ﬁmmuwtﬁa%ﬂa@f&%ﬁya%ﬁk% il rgtﬁﬂﬁy%m'

in naceutically. ageepiahle liipet@Palt The optional
ééﬁ\%ﬁg’gﬁg@%ﬁ% ound of formula | that bears a io carboxylic acid

group into a pharmaceutically acceptable alkali metal salt can be effected
by conventional means. For example, the compound can be treated with
an inorganic base such as lithium hydroxide, sodium hydroxide, potassium -
Irw(ﬁxmﬁzqml[re,mmpilseﬁtd@qmnﬁéml@@r@dﬁrp&mmﬁﬁﬁhﬁrbdh Apethoxy-
bears a carhoxylic acj i@t a pharmaceutically acceptable ester
?ﬁg T&%%@g @grsfvo%r%wgom%ound of formula | that bears a
carboxylic acid group into a pharmaceutically acceptable ester can be

- 10 effected
(4-Amino-2-[4-(3-hydroxy-[1 4 Tbipiperidinyl-1"-yl}-phenylamino}-thiazol-5-yi}(3-
fluoro-4-methoxy-phenyl)-methanone (Example 36)

{4—Amino-2~[4—(4—dimethy!amino—piperid in-1-yl}-phenylamino]-thiazol-5-yi}-
15 benzof1,3]dioxol-5-yl-methanone (Example 43)

{4—Amino—2-[4~(4~dimethylamino-piperidin—’i -yi»-phenylamino]-thiazol-5-yi-(3-
methoxy-phenyl}-methanone (Example 45) '

20 {4~Amino-2-—[4-(4—dimethyiamino~piperid§n-1ayl)—phenyiamino]~thiazo!—5~yf}—(3~
hydroxy-phenyl}-methanone (Exampie 50)

{4-Amin0;2;['4—(4-pyrroiid§n-‘i.~y1~piperidin—1 ~yi)-‘phenyiamino]—thiazo!—ﬁ-yt}—(B-nitroi
phenyl-methanone (Example 90)

25
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o)

20

20 by conventional means. The conditions for the formation of the ester

W\é\)lﬂ 967'{:25513(1 on the stability of the other functional groups in the molecule

Wa'1&3ction conditions. If the other moieties in the moleculé 5?’3@93%%03734
to aC|d|c conditions, the ester may be capyeniently prepared by heating in
a solution of a mineral acid (e.g., sulfuric acid) in an alcohol. Other
r{l&ﬂmﬁmeﬁ@e@aﬁr;agrtkw%téﬂb‘vpﬁ@ehi@ﬁyhéﬂd&»pbameheiemtztﬂtﬁ‘e‘azo[—S-yl}-(Bm
m; lecule |s blr%tnoeagéj pedg s include treating the compound
F]OaDn af% oI |n Re presen 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
J@hﬁﬂﬁWﬁW]&%lQ@ihﬂM&@Wmn@Iﬁm%wl]%@e’thy[ phenyl)-
|cycloh bodli sed as the coupling.agent, the reaction is
éy ?)treatlng the acid WO 2005/103034 PCT/E
P2005/003734 -36 W|th the alcohol, dicyclohexylcarbodiimide, and the
optional presence of a catalytic amount (0-10 mole%) of
N,N-dimethylaminopyridine, in an inert solvent such as a halogenated

hydiegaronde 9. HeH AR RmIDabRIIAL B AlseniReteRRARYL Q8 fluoro-

and about room temperature, preferably at about room 5 temperature. In
tRRRAE BRI Ry BR¥IBHIAG diethyl azodicarboxylate is used as
the coupling agent, the reaction is conveniently carried out by treating the
acid with the alcohol, triphenylphosphine and diethyl azodicarboxylate, in
an inert solvent such as an ether (e.g., tetrahydrofuran) or an aromatic

hydrocaeho r&o@?ﬁe;%p 5?'%%?@8?0@ a ﬁ%fﬁﬁ@% ko B}?‘QQH{UQ r?%ove may

about room o t ature, preferably at about 0 e |soth|ocy
|mémiétﬂatemefrﬁ)'nmﬂ§izu citieal !@Qﬁw@@bn{b@ W&@ndﬁmﬂiﬁi\%ﬁtiﬁﬁe ntion.

@3@9@%&%&%@}%@%@%@F@&%@@R&%ﬂ*&%&@f&aﬁqpowds or
ma e he route shown in Scheme, V below
mixiures of such forms, and is not limited to any one tautomeric or siruciural

isomeric form depicted in the formula above.

The cdmpoundé of the present invention can be prepared by any
conventional means. Suitable processes for synthesizing these compounds are .
provided in the examples. Generally, compounds of formula | can be prepared .
according to one of the below 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 skilied artisan and also described in the liferature

cited below.
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RIRLR2ZNR2'R2'tNI\IN NN4_ONH ~g 012132 SchemeV The
itro groy in a compound of formula 12 can be reduced to give an )

aniline '8¢ tstmula 13 using a number of methods familiar to .oReTSKNRASRI3 734

the art. 20 These methods include (1) tregtment of the nitro compound of

formula 12 with iron/acetic acid, with tin(Il) chloride/hydrochloric acid, or

with zinc and ammonium chloride; and (2) hydrogenation in the presence

of a no(%e Eetachata%st such as palladium-on-carbon. 25 The

isothiocya 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 WO, A0ARH03034, E’r@‘éﬁ%%%ﬁ{%@aﬁépa%ié@t}%@%@éﬁ&f and

formula 2. Among these reagents are carbon disulfide, thiophosgene,

Tyeliprdisarsd sy IisiRasyRidbe rem RGRBBNGF dhiatdaidie chafee |, using
reactiom sanie caried,aut b ERatineg Aicandinaahfermulai3 wiR be usad are

thiocarbonyl diimidazole in a suitable inert solvent such as a polar aprotic
%i@ﬁ@(@%h!wﬂaaiEﬁéw%n%fa%ié%’)gaFéﬁen%Qf%%réfﬁeiW@én%&&%96); 1-
%[%Q@Rﬁ%aﬁBQH{cQ@arﬁﬁ%?@@édﬁh@ﬂ%y%iéﬁ%@ﬁ@?@@?@ﬂ&}?f& et al.
ormula 12 can be made hy a variety of met SP? that are known |r5ﬂt e

A0 G, A A e Ay BO B G-

phenyithioureas (Rajasekharan, K. N. et al. Synthesis 1986, 353-355). -

Scheme !

Another thiourea derivative that can be used for the preparation of
compounds of the irivention by aikyiation and cyclization is N-cyancthiourea
(Gewald, K. et al. J. Prakt. Chem. 1967, 97-104). For example, pursuant to
Scheme 1A 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

formula 6.



io the nucleophilic substitution of a nitrobenzene derivative that bears a
leaving group at the position para to the nitro group in accordance with

15 12 is Scheme VI The nucleophilic substitution reaction between an
amine of formula 15 and a nitrobenzeneaf formula 14 (wherein Xis a
leaving group) to give the substituted product of formula 12 can be

convenigntly, carried out by heating these materialsgtogether ata
temperdtyréibetween about 50 and about 100C., 20npreffdrably at about
3

80C., int ional presence of an inert solvent Suchlas Acetonitrile
(Scheme VI). S leaving,grogips of fermuia X inclutts chioride ahd N
fluoride. Bromomethylketone intermediates 5 used to make comfioyndsof -
the 2s invention are available commercially or can be made using dhe f a
number of methods kifown to those skilled in the art of organic synthesis,
for example: Friédel-Crafts reactiohs of an arene with bromoacety

bromide or bromoacetyl chloride; oxidation of a 2-bromo-1-phenethyl .
alcohol; reaction of a diazomethyl WO 2005/103034 PCT/EP2005/0 03 7

34 -38 ketone with HBﬁgzredUCtion of a dibromomefhyl ketone (see

Scheme VllIpbelow;_ onredetion of a methyl ketone with a brominating
agent (ﬁqﬁéhﬁmeﬁg() sych as bromine, cogper(Il) bromide,
tetrabutylammgnium tribrorivide;yor & 5-/}3 \

N8
5 H

G

Scheme A

Alternatively, the compounds of the invention are also conveniently
prepared by reaction of a resin-bound substituted (aminothioxomethyl)
carbamimidothioic acid methyl ester of formula 8 with a bromomethyl aryl ketone

of formula 5 as shown in Scheme [l helow.

Scheme Il
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dibromobarbituric acid. 5 According to the method of Diwu et al.

v{ Tetrahedron Lett. 1998, 39, 4987- 4990), methyl ketones of formula 19
ARBEE3MAerted into the corresponding dibromomethyl ketoR€8 EP2005/003734
formula 20 by treatment with bromine in nggt sulfuric acid. The
dibromomethyl ketones of formula 20 canthen be converted into the io
desired promomethyl ksianss ebiaunuianyredhption
diethylphosphite. 0 I%rortngme 6 0 HPSOI Br (Et |Hﬁ§0r? BHrP-'-a%&ﬂade b(¥ any
AFBIE1gio0s Wﬂé@%ﬁq@@%m@%@mgﬂ%}dﬁéﬁ&%mg exnAtarYs. For
be,araprred dipebichamL meltydelonesialarpuladodsiisa et oh

reagents well known to those o ordinary skill in the art of organic
siiaseriusuerRihsitfiiseehtidhe a8 iaeyaraianplie el rchdtidhe presence

MY besonyeriently @@fﬁg@ %%t(s@m%}ﬁmnyé E?@&%Bfgﬂgﬁﬂﬁlamine

19 with bromine in a suitable inert solvent suchas a 20 halogenat

MARECRBE SR YL BB R e d RO R PHE R GptioSa8 prtiddridignsihutiamamide).
amﬁ@tﬁemtcfmﬁlwmméﬁagzt&mr@@cm%maf@nﬁi@mQéh@e@m The resin-
aﬁg inum gv%l}? ide o a etlc acid). herggélmal reaction

A AR e B AT i A E TR 4o R @ equst of formula

\Amapet@am@utrw:ﬂh@mmmkmewemmmpmv@tgﬁﬂydm@tﬂeﬂ i@tbne of

at about In the 25 cases Wh ceti¢ acid is added, or. wher

R STih ARG ROVER e AR Gl S PRIt NN-

beitwehyliboutrids) raparatlreemdeatpertt8DE., preferably at about k

room temperature. Alternatively, a methyl ketone of formula_19 may be

converted to a bromomethylketone of formula 5 by WO 2005/103034

PCT/PP2005/003734 -39 treatment with copper (II) bromide in a suitable
unreadtiveSshpEaiins rinixiaraydt stereoisomers into the optically pure

s’{ereolsom‘ers (when_ Qompound of formula | is chiral)

The optional.separation of isomeric structures of formula | can be carried
out according to known methods such as for example resolution or chiral high
pressure liquid chromatography (also known as chiral HPLC). Resolution
methods are well known, and are summarized in “Enantiomers, Racemates, and
Resoiutions” (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
1683, pp. 87-124).

C. Converting a compound of formula 1 that bears a basic nitrogen into a

pharmaceutically acceptable acid addition salt

~ The optional conversion of a compound of fermula | that bears a basic
mtrogen into a pharmaceut[caiiy acceptable acid add;’uon salt can be eﬁected by

conventional means For example, ’che compound can be treated Wxth an
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acetate, preferably at the reflux temperature. Bromine O .~ or CuBrz \ Br
H3C gr Ar 215 5 Scheme IX In an alternative embodiment, the present

Vimaghtioivisdirected to pharmaceutical compositions comprispgratdeasios s34
one compound of formula I, or a pharmaceutically acceptable salt or ester
thereof. fo These pharmaceutical compos?iﬁcms can be administered

orally, far e in the form of ta t% ted tablets, dragees, hard or
e A R e a ERG B L Hd S ry e By Huric
ke g mitnis teoit] peotailye fior sidmpteyiththe ﬁpm@}ir&t@ﬂﬂ@iﬂf I®Schl such as

parenterall r.example, in_.1s th form of i |n |on solu
ahc;etcacdy it ICE%%%F Co?%é presearﬂe ﬁ){lb%ac%‘fsn EH{?”%“%“‘C acid,

Armaceutica compOs
@Irﬁmhh@is 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, 20 encapsulating, dissolving, granulating,
emulsifying, entrapplng dragee- maklng, c?r I oph|I|Z|ng processes These
phar &% 2 SEONSOEH I 15k e &l
'W&Q@ﬁa@ﬁ%@@nﬂf«ééwr@ﬁeé@g@g@rﬁ}g@[%@r denvatlves 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 25
soft gelatin capsules include vegetable oils, waxes and fats. Depending on
the nature of the active substance, no carriers are generally required in
the caselsf csgiogelarimeapsates! smtablmuadiefs%ﬁdmha maaumtwe of

|
SR A e U A SR SR A M con e
gheetad begerarsdasal means, For example, the compound can be treated

with an inorganic base such as lithium hydroxide, sodium hydroxide, potassiurm

hydroxide, or the like.

E. Converting a compound of formula 1 that bears a carboxylic acid group

info a Dharméceuticaliv 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 accelerats the reaction.
Many such coupling agents are known to one skilled in the art of organic
chemistry. . Two examples are dicyclohexylcarbodiimide ahd trihenylphosphine
/diethyl azodicarboxylate. in the case where dicyclohexyicarbodnmlde s used as
the coupling agent, the reaction is convementfy carried out by treating the acid
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WO 2005/103034 PCT/EP2005/003734 -40 phospholipids and
ﬁé%&(}gtaﬂ%sgsmtable carriers for suppositories are natural or hardened
on& Wak&s*tats and semi-liquid polyols. The pharmaceutical BFERBRFANEHY3 734
can also contain preserving agents; 51 sgiubilizing agents, stabilizing
agents, wetting agents, emulsifying agents, sweetening agents, coloring
agentacfiavering agseisnsalicionyamingdhenasmolsRiassurecBHHEIS: o

coating agents or antioxidants. Thg{y can also contain other therapeutically
t

VELBIE SR Ses! ingaliiny AdaiTorArEVEARgISmErty Sifbrthar Tt Solvent
those &6 HBIIah A e meRiioned ahovelitierompeas) el thedpresesture |
invention ar%b%l{stﬁgul in the tregtment gr control of cell proliferative

EBHGSTE A i ShE BRI AP R BT & Fiaod EbrpdY i Rt room

fermdations contiiningshevbemnpeiwhds drhqastitdatly hgeiddiberboxylate is
treatment_or-control of solid.tymors Q%LICh.aS' for 15 e>%

: le, b .
5661, Sa G B DA BFS TR Rl LA B0 iR Gpreating
abmpoldhith dosaidahck titidhigpinvepitioe medassanyaamditafboxylate, in an

compound that is effective, to prevent, alleyi gligrate s toams of .
RSP Sl e oG e A BT, A LG A BLarbon
Delgrrbinatieme) iz dterapenticaiybeffectivecdinolini (s witdiabbetskithin
ttb% %ryt]}?eth ![g.%efzgg g¥ %@ﬁ{ige@mount or dosage of a compound
accj?' Ing to’tﬁis mver&iaon can vary within wide limits and may be

determined in a manner 25 known in the art. Such dosage will be
adjusted to the individual requirements in each particular case including

the spegifig W@wﬁem%ﬁ%ﬁﬂaﬁh@uw@m@ﬁg@mmunds
the condition being treated, as well as the patient being treated. In

FAHBRAINHE O RaSEN P IR AY I 2R AR RIFAORARSadUR” RERTARS: they .
ighiRoapRsgnaely A8 Kigowdailpclesage\obakaut 10 mg to about so

. 10,000 mg,.preferably from about 200 mg to about 1,000 mg, should be.'

R1

R1 R \
ris /;\[ Rz”N .
R2” P R2 p N
" L Ot
» NH,

13 2

Q==

N
0

w

12

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 fin(ll) chioride/hydrochloric acid, or with zinc and ammonium
chloride; and (2} hydrogenatiorn in the presence of a noble metal catalyst such as

palladium-on-caron.

The isothiocyanates of formula 2 may be made from anilines of formufa 13
using any one of a number of reagents known to these skilled in organic

synthesis 1o be useful for the transformation of an aniline of formula 13 into'an



appropriate, although the upper limit may be exceeded when indicated.

The WO 2005/103034 PCT/EP2005/003734 -41- daily dosage can be
wadmisistesad as a single dose or in divided doses, or for pareaterat2005/603734

administration, it may be given as continugus infusion. The following

examples illustrate preferred methods f‘o%finthesizing the 5 compounds

and formulations of the present invention. Example | Dimethyl-[1-(4-n.
T B S o B A e BIaREDS SreiDe B en
Mi@@hbé@%’ﬂid:l&,1rJMMbaﬂﬂaagzﬁﬁsdﬁwyﬁﬂmm&WMﬁ.ﬂf@@@a@ﬂcﬁfﬂﬁmﬁ%m!e.
ﬁC?Hl CIN2 C6H4FNOC§ Di et?yl-ﬁtgeridin-m l-ami edihyd hloride
(RTEACHD 426 55 TG SHb oA o b UL e AR R
thimod)wend dildedapotactharnlit@enig iduvenitavcivas healed ap@ddGolvent
nd stifr - Ixture. ' I =

s e S R T R e D A e

- plaoutr8ated poife satlyr b absadivbEgrbonate 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
produchlir@seyneownda sifawapa 33waybeuusia dyoaxaristy of methods that

BCWERONPBRFE st erBxsidRl@thesis. For example, they may be made by

10 the nucleophilic substitution of a nitrobenzene derivative that bears a leaving
group at the position para to the nitro group in accordance with Scheme VI

below:

15 ' Scheme VI

The nucleophilic substitution reaction between an amine of formula 15
and a nitrobenzene of formuié 14 {wherein X is a leaving group) o 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.,

20 preferably at about 80°C., in the optional presence of an inert sclvent such as
acetonitrile (Scheme VI). Suitable leaving groups of formufa X include chioride

and fluoride.

Bromomethylketone intermediates 5 used to make compounds ot the
25 invention are available commercially or can be made using cne 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_rgr_nqace_’zyl:bromid_egr b'rom_oace“{yi

chicride; oxidation of a 2-bromo-1-phensthyl alcohol; reaction of a diazomethyl
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Dimethyl-[1-(4-nitro-phenyl)-piperidin-4-yl]-amine N-~IN Pd/C 10% /V NO
2/NNNHz MeOH MW 249.3153 MW219.3528 C13H19N302

WO U238 5 Dimethyl-[1-(4-nitro-phenyl)-piperidin-4-yl]-amime (Exampie 734

1, 1.25 g, 5.02 mmol) was dissolved in hanol. Pd/C (10%, Aldrich, 250
mg) was added and the mlxture was hydrogenated under 30 psi for 2

s e P AT B,

PEEEE @E%ﬁ@@bﬁ@ﬁﬂ?—mﬁér&jbﬁﬂmnaﬁﬁﬁaﬂg&mﬁm BedeNerX) such as
RS NI AR R o

St a g RpHenyl)-piperidin-4-yl]-amine (Example 2, 1.1 g, 5.0
mmol) was dissolved in DMF (5 mL). To the stirred solution, thiocarbonyl

diimidazole (Aldrich, 1.18 g, 90%, 6 mmol) was added and the solution
was stiftEEPaEbIA B RRFbP B rehakel! strb iR -Alhs1988e0, 4987~

Ia@gwytﬂfeaﬂmets?sté@@%wmgIM&%%J@%%WW%%&%@’ Inding

i‘fgum sulfate and concentrated to alve a pale yellow solid. 1.12 g

PRI X SIROrS PS4 é?/%@ﬂé@@%?bm%mz’a@@rﬁﬁmulfuno :
%Bliperitia ditomermbilii&etones of formula 20 can then be converted into the

desired bromomethyl ketones of formula 5 by reduction with diethylphosphite.

0O Bromine
)j\ _H,80, (EtO).P(OWH \)J\
Hac Ar
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 tefrachioride) in the optional presence of
other agents that facilitate the reaction, such as a Bronsted or Lewis acid catalyst
(e.g., atuminum 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 rocom temperature and
about 80°C., preferably at about room temperature. Alternatively, 2 methy!
ketone of formula 18 may be converted to a bromomethylketone of formula 5 by



10

15

20

25

001, Ti(OiPr)4 CND 1 2. NaCNBH3 O N NH N 3. 50 %TFA 2CF3COON
MW 87.12 0*-0 C4H9NO * MW 170.26 + 228 MW 199.25 C9H18N20.

W@Q}%Hﬁ%@% C10H17NO3 5 To a stirred solution of POT/EP2003/003734

4-oxo-piperidine-1-carboxylic acid tert-butyl ester (Aldrich, 3.0 g, 15
mmol) in THE (25 mL), morpholine (Aldrigh; 1.56 g, 18 mmol)
and..Ti(OiPr)4"(Aldrich, 5 58 mL) were added puccessively,and them
tretemiswitr e perdbbre amaeswﬁapi%wrwwel%%e@r%m%ﬁa ethyl
wasadderad ol lnsodumevaneborofydride (063 6,100
mmo e resulting 10 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 residu&rovasepartitioned befveen ether and
water and the organic layer was seﬁh%i@&and dgggevﬁmsodium sulfate.
Removal of solventig@/e awhite solid which was is treated #ith 40 mL of

'50% TFA in methylene chloride. The solution was stirred at room
temperature for 1 hour &d the solvent was removed. The residue was

lyophilized to give a white solid. 5.48 g, 98%. MS (m+H)4: 171. WO
2005/103034 PCT/EP200510037343c44Hxaxpple 5

4-[1-(4-Nitro-phenyl)-piperidin-4-yi]-morpholine CO) NO2 6 2. TFA
Na2CO3 S N~/ - C~~ + N aNOZ N MeOH, Heat

(1 an alternative embodiment, the present invention is directed to
pharmaceutical compositions comprising at least one compound of formula 1, or

a pharmaceutically 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, sclutions, 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 pharmaceuti'cal 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 fn the art, e.g. by means of conventional mixing,
encapsulating, dissolving, granulating, emulsifying, e_antrapping, dragee-making,
or lyophilizing processes. These pharmaceutical preparations can be formulated
with therapeutically inert, Ehorganic or organic carriers. Lactose, comn starch or
derivatives thereof, talc, steric acid or its salts can be used as such carriers for
tablets, coated tablets, dragees and hard aeiatin capsules, Suitable carriers for
soft gelatin capsules include vegetabie oils, waxes and fats. Depending on the
nature of the active substance no camers are generally required in the case of
soft gelatm capsules. Suitable carriers for the manufacture of solutions and
syrups are water, polyols, saccharose, inveri sugar and glucose. Suitable -

carriers for injection are water, alcohols, polyols, glycerin, vegetable oils,
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F MW 170.26 +228 MW141.1027 MW 291.35 C9H78N20 + 2C2HF302
C6H4FNO2 C15H21N303 5 The. compound was, prepared from 4

wpmesidimodsyl morpholine (Example 4) and 4-fluoro-nitrobenze@& {Atdeiwins 754

following the procedure used in Example, 1. MS (m+H)+: 292. 10 Example
6 4-(4-Morpholin-4-yl-piperidin-I-yl)-phénylamine UN CN a NO2 Pd/C

0 - - ~

YO0 1 5 Thi EOERLAG RALTEaBir o - PO eres digtural or
Al édNitrarpheaybepifptsidinddsyhiriguphplinga(Example 5) following the
procedure used in Example 2. MS (m+H)+: 262. WO 2005/103034
PCT/EP20051003734 -45 Example 7

4-[1-(4-1sothiocyanato-phenyl)-piperidin-4-yl]-morpholi ne s 0 N-CN \ /
NH, + NNevN@XTdise (iceh RAeRBIEE7 MERT/AI30 69 NRIR 563585/Ing agents;

%@%ﬁﬁ%ﬁ%%@ﬁ'%%mé@%@ BINREARRAENEWAS RFeBAHEENts,

n-4- |'-p|perid|n-1-y| phenylamine (Example 6) fallowing
theasisrdigRAMEE. i ﬁiﬁ;ﬂé@’fﬁ'lsf;‘)ab{ﬁﬁlpg@%@ats,,, s@)mﬁpé%@@g the

osmotic pressure, buffers, coating agents or antioxidants. They can also contain

other thérapeutically valuable substances, inclﬁding additional active ingredients

other than those of formu%aA B

As mentioned above, the compounds of the present invention are useful
in the treatment dr control of cell proliferative disorders, in particular oncological

disorders. These compounds and formulations containing the compounds are

-.-particularly usefulin the treatment or-control of 'Sbl]di'tumG?S, such as, for -

example, breast, colon, lung and prostate tumors.

A therapeutically effective amount of a compound in accordance wiih this
invention means an amount of compound that is effective to prevent, aileviate 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 thié invention can vary within wide limits and may be determined in a manner
known in the art, Such dosagé will be adj"usted to the individual requirements in
gach particular case including the specific compound(s) being administered, the
route of adAminis.tration, the condition being treated, as well as the patient being
treated. In geﬁerai, in the case of oral or p‘a‘renterai administration to adult
humans wéighing approxémately 70Kg, a &aily dosage of about 10 mg to about
10,000 mg,.breferab!y from about 200 -n‘wg fo about 1,000 mg, shouid be .
appro;}riate, a[thdugh the upper limit may be exceeded when indicated. The
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10 1'-(4-Nitro-phenyl)-[1,4"bipiperidinyl NO2 N Na2CO 3 + CN-CN -N02
MeOH, Heat N F MW168.28 MW141.1027 MW 289,38 C10H20N2

WOGPSRROP C16H23N302 The compound was prepared fromCT/EP2005/603734
4-piperidin-4-yl-piperidine (Aldrich) and 1 14 -fluoro-nitrobenzene (Aldrich)
following the procedure used in Example 1. MS (m+H)+: 290. WO

SRAAGS030 BETIERAMRIONII 18 Fhale o e s o o
N2 N VWEBEE806VVE 269,307 &316EIEBNS0B OfEERBN3 5 The

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

Example 10.10 1'-(4-Isothiogyar heny blplperldl N ~JN -/
NS RO UPHIiS SRR I S58 Sea P S FETB ARG ST the
CorhboGAtS b forhdllzadlasof the present mven‘z]on.

Example 1

Dimethyl-{1-(4-nitro-phenyl)-piperidin-4-yl]-amine

~, : :
N NO,
N N NO
oy I g
N . , .
H

MeOH, Heat -
F "MW 240.3153
MW 201 MW141.1027 CsHaN;0,
C,H,,CIN, CH,FNC,

Dimethyl-piperidin-4-yl-amine dihydrochioride (Aldrich, 2.0 g, 9.95 mmol)
and 4-fluoro-nitrobenzene (Aldrich, 2.5 g, 17.7 mmol) were added fo methanol
(30 mL). The mixture was heated to 90°C and stirred for 3.5 hours. The mixture
was treated with 1 N HC! 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 exiracted with methylene chloride (2 x 20 mbL). 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.



i6 5 ~ The compound was prepared from
dimethyl-[1-(4-nitro-phenyl)-piperidin-4- yl]l-amine (Example 9) following
wthm@romedure used in Example 3. MS (m+H)+: is 302. WO 2605(EQ3@34h5734
PCT/EP2005/003734 -47 Example 11
1-(4-Nitro-phenyl)-4-pyrro|idin-l-yl-pipe’ri@%"e N NO2 N Na2CO3 CNC N
aNO2 MeOH, Heat L JN F MW 275.35 MW,154.26 MW141.10
C15H21N302 C9H18N2 C6H4FN§¥2§'§EQ41%%10mpound was prepared
from 4-pyrrolidin-1-yl-piperidine (Aldrich)
and4-fluorosniibretbahe | Adndtnore ey thEpedd Htkdry iseaine
Example I. MS (m+H)+: 276. 10 Example 12
4-(4-Pyrrolidin-1-yl-piperidin-1-yl)-phenylamine CNCN \/ NO2 Pd/C 10%
CNCNNH2 MeOH \/ MW 275.35 MW 245.37 C15H21N302 C15H23N3
The compound was prepared from 1-(4-nitro-phenyl)-4-pyrrolidin-1-yl 15
piperidine (Ex @ f@jgpzwmg theFalti:¢8ake used\lﬂ_@gle S i
(m+H)7N MeOH / ' i
5}

MW 2493153 MW219.3528
CyaH1aN;C, CiqHoaN,

10

15

20

* 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 aclear solution. 'Rermoval of solvent gave & browi’solid.

118 g, 97%. MS (m+H)™: 220.

Example 3

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

S /-:\
O+ S e OO
/ f}“" B 7/ ‘ \—-S
. N~
MW219.3528 ' ‘
MW 1782167
PRTIRY MW 261.3916
141123 2 C7H5N4S C14H19N33

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, thiocarbonyl
diimidazole (Aldrich, 1.18 g, 90%, 8 mmol) was added and the soiution was
stirred at room temperature for 80 minutes. The mixture was poured info 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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246. WWO 2005/103034 PCT/EP2005/003734 -48 Example 13
1'-(4-1sothiocyanato-phenyl)-[1,4']bi piperidinyl C N CN-CN | NH2 Nv N N

wh Sobky MWM.245.37 MW 178.22 MW 287.43 CIBH23N3 C7TH6NAS:pr005/003734

C16H21N3S 5 The compound was prepared from
4-(4-pyrrolidin-1-yl-piperidin-1-yl)- phenytasnine (Example 12) following the
procedure used in Example 3. MS (m+H)+: 288. Example 14; 10
1'-(4-Nitro-phenyl)-[1,4'bipiperidi n;é&ﬂl&\asbz O N Na2CO3 +
CNCNNO2 C MeOH, Heat N F MW184.28 MW141.1027 MW 305.38
C~sHzsNaOs C10H20N2Q;pedEMQR e sqihpdised was prepared
from [1,4']bipiperidinyl-3-ol (ChemBridge) 15 and 4-fluoro-nitrobenzene
(Aldrich) following the procedure used in Example 1. MS (m+H)+: 306.
WO 2005/103034 PCT/EP2005/003734 -49 Example 15

1- (4 -Amino- phenyl) [1 4]b|p|per|d|nyl -3-0l OO

| 1, Ti(O®r), 7
2. NaCNBH, 0 N_CNH
S
j\ . 3.50 % TFA 2CF,CO0H
MW 87.12 0" 0 '
C,HNO ﬂ\ MW 170.26 + 228
MW 199.25 CghligN,0. 2CHF0,

C?OH’]?NOS

To a stirred solution of 4-oxo-piperidiné—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(OiPr)4.(Aldrich, 5.58.mL.) were added sugcessively and the mixiure was:
stirred at room temperature for 1 hour. Then, 156 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 pafcitiohed 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.



CNNO2 Pd/C 10% CNCN N MeOH MW 305.38 MW 275.40
C16H23N303 C16H25N30 5 The compound was prepared from
-(4-nitro-phenyl)-[1,4']bipiperidinyl-3- ol (Example 14) following the
“@ré{éﬂeﬁ/ Li;r%%sed in Example 2. MS (m+H)+: 276. Example 16 /FFI005/003734
1'-(4-Isothiocyanato-phenyl)-[1,4'|bipiperiginyl-3-ol ( N-(N\/N + rN Nu
~JN/N\/N,L=S ~/~IN//MW 275.40 MW 178.2167 MW317.46
C16H25N3C C7H5N4S c17H23N3gxarheleofpound was prepared from
1'-(4-amino-phenyl)-[1,4"bipiperidinyl- 3-ol (Example 15) following the
procedure used jnE 3 D 15 103034
PCT/EPZOOS/O&%&ZE%E%{%XQ@ k. egsrin- ﬁoﬁﬁ%mﬁgg?)&%eral
procedure NH IS ~S~NHZ CIH + R. ,| SJ~HJI,H s (o~Y 5 Following the
procedure of Chu et at. (WO 2003097048), the resin-bound thiourea was
made. The following resin-bound thioureas were prepared from indicated

N : ., ‘
2. TFA Na,CO
ol 22 (DO
+ NS

§f MeOH, Heat
F.'
MW 170.26 + 228 MW:141.1027 MW 291.35
CoHgN,0 + 2C,HF,0,  C,H,FNO, CysHziNgO5
5
The compound was prepared from 4-piperdin-4-yl-morphoiine (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
N CN@-NOZ PAC10% CN@'NHZ
N/ MeOH TS
MW 251.35 MW 281.37
C15H21NBOS C15}_l2l‘;]\"]30
15 The compound was prepared from 4-[1-(4-Nitro-pheny!}-piperidin-4-yi]-

morpholine (Example 5) following the procedure used in Example 2. MS (m+H)™:
262. ' ' '



io isothiocyanates using the general procedure describedih Example 17:
Starting materials: Isothiocyanate Products: Resin-bound thioureas N N
wiBa&sMsoN ~S S~N)~ N HH Example 3 Example 18 ~\ N GN-{ 9Bk /003731
NH S Na~/S C) HH Example 10 Example 19 WO 20051103034
PCT/EP2005/003734 -51 Starting materiéls: Isothiocyanate Products:
Resin-bound thioureas N NH S N CN-CN-(]~-N S’k H~H S Example 20
Example 13 OH NN NH S N S N NeX8!gxample 16 Example 21 rlo

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

. -8 e VA
% . OO

i
N A
MW 261.37 MW 178.2167 MW 303.43
CygHasN;0 CoHgN,S CyHN,OS
5 ~ The compound was prepared from 4-(4-morpholin-4-yl-piperidin-1-yl)-

phenylamine (Example 8) following the procedure used in Example 3. MS
(m+H)": 304.

~Example; 8-

10 1'<{(4-Nitro-phenyl}-{1,4"|bipiperidinyl

Na&,CO S
+

MeOH, Heat
N F
MW168.28 MW141.1027 MW 289.38
CioHaeN, Cet,FNO, ' . CisHasN,0,

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 CN-(N\/NNHSN-~_/1iS-P)SHN RH Example 7 Example 22 WO
20051103034 PCT/PP2005/003734 -52 Example 23
wi28%i8031[4-(4-pyrrolidin-1-yl-piperidin-1-yi)-phenylamino]-dt=pynroded 003734
yl}-(3-fluoro-4-methoxy-phenyl)-methanone Bra~N~o0ON NSIN+ N ~
(~1o SXNFNS (P)F 0 MW 247.07 MW 295.62 5 CH,BrFO2
C26H30FN602S The resin-bound thiourei o; Example 20.(65 mg;
.0..mmol, 1.6mmol/g). was suspe (5 mL). To the shaking
suspension, 1' bromo 3-ffuoro-4- methoxy acetophenone (Chu et at.
W02003097048; 49 pi @ P3iphotyidisy iidgt-pivryiemixtare was
shaken over a shaker overnight at room temperature. to 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

Hr @ Z@a llo Wsolld 2@4/@1@10%% @*H@ﬁ ‘_

MOH

MW289.3806 ‘ MW 2593978
015H23N302 C16H25N3

L

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

Example 10

10 1 '-(4—isothiocyanato-pheny!)-["i LA bipiperidinyl

OO+ 38— OO

N7
MW 301.4570
3 MW 178,2187
g}:ﬁj\i oe CoHgN,S CortinlS

The compound was prepared from dimethyl-{1 ~(4-nitro-phenyl)-piperidin-4-
yll-amine (Example €) following the procedure used in Example 3. MS (m+H)"

15 302.



{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-| -yl)-phenylamino]-thiazol-5-yl}-
(3-fluoro-phenyl)-methanone BrO ~0ONaNoN~/~IN"ISIi~TI\~\NI

woluhslrhoki NS O MW 217.04 MW 465.60 C3H5BrFO C25H28FN50S/003734
WO 2005/103034 PCT/P.P2005/003734 -53 The compound was
prepared from 3-fluorophenylacyl bromidet{Maybridge International) and
the resin-bound thiourea of Example 20 foIIowmg the procedure used in
Example 23. MS (m+H)+: 466. 5 E i1
{4-Amino-2-[4-(4-pyrrolidin-1-yi-piperidin-1-yl)-phenylam ino]-thiazol-5-yl}-
benzo[1,3]dioxol-g-ykethranere: B QM WS I ZVI-HibeNdibe |\ J + 1
,i0o MSNNONSIO/ MW 243.06 MW 491.62 0 C,H,BrO3
Cz6H2sN503S 0-' The compound was prepared from
1-benzo[1,3]dioxol-5-yl-2-bromo lo ethanone (Maybridge International)
and the resin-bound thiourea of Example 20 foIIowmg the procedure used
in Exa 23. MS (m+H)+N(§92

Na,CO
e = (OO
+

MeOH, Heat
N F '
- - MW 275.35
MW 15426 MW141.10 CgtlyN,O,
CH N, CeHFNO,

The compound was prepared from' 4-;5yrroiidin«1—yt~piperid§ne (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-i-yl)-phenylamine

[/\N ‘_C\/N @-NOZ Pd/C 10% C _C _@_

MOH

MW 275.35 MW 245.37
CsH N0, CsisN;

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,



Example 26 {4-Amino-2-[4-(4-pyrrolidin-l-yl-piperidin-1-yl)-ph
enylamino]-thiazol-5,y1}- Is (2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone
WRRNSNO3NI 010 /INSN NS (_PSANAN of o MW 257.09 Wbt 6ab373.4

C43H0OBrO3 C2]JH31N503S The compohmd was prepared from
2-bromo-I-(2,3-dihydro- benzo[l,4]dioxTn=§-'yI)-ethanone (Maybridge
International) and the resin-bound y%vo 20!3 ?éi 03034
PCT/EP20051003734 -54 thiour 20 following the procedure
used in Example 23. MS (m+H)+: 506. Example 27 5 {

{4-Amino-2-[4- (4 dy-isldimacyiapiptritihenyl)-phédifarmnssidhiadol-5-yl}-
(3-methoxy-phenyl)-methanone O aroNN~O/0 S NS1\N\J
SxN11, N + N MW 229.07 MW 477.63 C9H9BrO2 C2sH31N502S

OO 3G OO,

N :
Ne s
MW 245.37 MW 178.22 : MW 287.43
CiaHzaNy CHN,5S CigHa N5
5 " The compound was prepared from 4-(4-pyrrolidin-1-yl-piperidin-1-yi)-

phenylamine (Example 12) following the procedure used in Example 3. MS
(m+H)": 288.

Example 14
10 1'-{4-Nitro-phenyt)-[1,4"Tbipiperidinyl-3-ol
0

SN .

" Na,CO, N_CN@Noz

..z—

(5 | MeOH, Heat

N F
MW184.28 MW 141.1027 - ey
CyHzN,0 C,H,FNO, 16 s

The compound was prepared frbm [1,4"bipiperidinyl-3-ol (ChemBridge_)
15 and 4-fluoro-nitrobenzene (Aldrich) following the procedure used in Example 1.
MS (m+H)": 308.



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

“Aﬁf%(gwé?igﬁ% E1:02IIE(3)Wing the procedure used in Example 23. MSP(@TEE@%S/@OM};

{4-Amino-2-[4-(4-pyrrolidin-I-yl-piperidin-1§i)-phenylamino]-thiazol-5-yl}-
15 (4-hydroxy-phenyl)-methanone (~\1 Br\NHz NO~ilINHSNH M|
~I OH OH MW 215.05 MW 463.51538HifBeof £25H29Ns02S WO
2005/103034 PCT/EP20051003734 -55 The compound was prepared

from 2-bromo-I-(4-RydroxyRRgDyhe SYRNORS KEAIRRTIRG R RAbINe

resin-bound thiourea of Example 2 ollowing the procedure used in
Example 23. MS (m+H)T: 464. 5 Example 29 [4-Ami
no-2-(4-[1,4'|bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(4-hydroxy-
phenyl)-methanone HONE\.1 Br ON N O NNS N O N S\Na\l

D00 22 000

MOH

MW 305.38 ‘ MW 275.40
CigHasN;0O; CsHasN;0

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

Example 16

10 ' 1'-{4-Isothioccyanato-phenyl)-{1,4"1bipiperidinyi-3-ol

O G
OO0 . 20— OO0,

ﬁ—N

N &
MW 27540 MW 178.2167 MW317.46
CigHasNg0 CrHg,S CrtyyN08

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



SI~11ININI/+OH\1 'OH MW 215.05 MW 477.63 CaH7BrO2
C26H31N502s The compound was prepared from
w2rEosris (4-hydroxy-phenyl) lo ethanone (ChonTech) and tHEI/EP20063/603734
resin-bound thiourea of Example 19 following the procedure used in
Example 23. MS (m+H)+: 478. Examplé*30~
[4-Amino-2-(4-[1,4]bipiperidinyI-1'-é§-ghen¥slaﬁno)-thiazol-5-yl]-(3-f|uoro-
is phenyl)-methanone \N NH2 N NINHIsH Hx+I/FHH
HF Sx MW 217.04 MW 479,5243 C3H6BrFO C26H20FN50S WO
2005/103034 Pcm@mmﬂamow@a‘h@wﬁﬁimﬁ%é%ﬁepared
from 3-fluorophenylacyl bromide (Maybridge International) and the
resin-bound thiourea of Example 19 following the procedure used in
Example 23. MS (m+H)+: 480. 5 Example 31
[4-Amino-2-(4-[1,4]bipiperidinyt-I'-yl- phenylamlno) thlazol 5-yl]- (@flugo -4-
NH R
: ClH N
Gy e oe

3

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 :sothnocyanates using the’ general proceture described ih Example 177

Starting materials: Isothiocyanate Products: Resin-bound thioureas

OO |

Example 3

CNCN‘@§> N | j\ /@ U

Example 10 Example 19




methoxy-phenyl)-methanone rBrONON~NONO NSiNNS'VOF

MW 247.07 MW 509.65 C9H,BrFO2 C,H32FN502S 10 The compound
wivagpiepated from 1'-bromo-3-fluoro-4-methoxy acetophenamer(&hueios734

at. W02003097048) and the resin-bound thiourea of Example 19

following the procedure used in Exampte?23. MS (m+H)+: 510. Example

32 [4-Amino-2-(4-[1.4]bipiperidinyl-I'-yl-ph

—

NJINI

@Q%ﬂ%%ﬂ@&a\éwd@ﬁﬂwaﬁa@ Br NarbHGEDNRNs b c-hiouress N
O MW 243.06 MW 505.64 (

. 12005/103034 PCT/EP2005/003734 -57 The compound was prepared
from 1-benzo[1,3]dioxol-5-yl-2-hromo:

C9H7Bro3 C27H31N503S O WO

lntornatinnas

ethanone-(Maybridge

dihydro-benzol[1,4
O

Example 13

N
Vi
5

and the resin-bound thiourea of Exam
in Example 23. MS (mi-H)+: 506, 5 E
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-

phenylaming)- higzol- BO/
[,0xin-6-yl)-methanone Br N N/l;l{) :
H

rn. [A
e Trrianorialy

ple 19 following the procedure use
ample 33

@
H

Example 20

HO

Example 16

OCNCN@?

Example 7

Example 22




NHSI\NaHS~NxN/+1/1 H;_.H.0:J.0MW 257.09 MW 519.67
c1BH9Bro3 28H33N53S The compound was prepared from
w-bhramasd(2,3-dihydro 1o benzo[1,4]dioxin-6-yl)-ethanone (Mayirigges 003734

International) and the resin-bound thiourea of Example 19 following the

procedure used in Example 23. MS (m+F+: 520. Example 34 15

[4-Amino-2-(4-[1,4'|bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(3-

methoxy-phenyl)-methanon e ON Hz I\'INHSI\o MI/s
s~x H HHO0 MW 229.07 MW 491.66 C9H9Bro, C27H33N502S WO

0&5&%9%3@@@%@@9313,4 -pHBsTlredrydpphe nsmiesdrdt -pyrrol-3-
from 2-bromo--(31 me}h%’cﬂ egyn)nethoxy phenyl}-methanone

O o Oy
o —
N

G
F
0
MW 247.07 MW 485.62
CyMgBrFQ, CogHagFNGO,S

The resm bound thiourea of Exampie 20. (65 mg, 0 ‘l mmoi 1 6mmol/g)
was suspended in DMF (5 mL) “To the shaklng suspenswn 1 ~bromo 3-fuoro4-
methoxy acetophenone (Chu et al. W02003087048; 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 fo give the crude which was purified by reverse phase HPLC to,
vield a pale yellow solid. 20.4 mg, 43%. MS (m+H)": 496. |

15 Example 24

{4-Amino-2-[4-(4-pyrrofidin-1-yl-piperi din-1-yi}-phenylamino]-thiazol-5-yl}~
(3-fluoro-phenyl)-methanone

O ot 0
NiN/OU ¥ F—_’h N\O\j‘\lNo

MW 217.04 MW 465.50
G HBIFO : CogHPN08



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

Example 19 following the procedure used in Example 23. MS (m+H)+:
wHIHeHm@mple 35 {4-Amino-2-[4-(3-hyd roxy-[1,4']bi pi per! porer2005/003734

dinyl-1'-yl)-phenylamino]-th iazol-5- yl}-(3-fluo ro-phenyl)-methanone OH

OHBratNH NHISI\I\N~INIS HH-/FEHF MW 217.04 MW 495.62

CBH6BrFO C26H 3FN,023 The compound was prepared from ]

3-fluordpteenytagyLibrbmigentvpgtaitige T & ferpalisnadpadianide (Maybridge

in- o ample 2k foliaw B6REdRN

R e e A o (e

piRggdurpisipé it pyrMpiRpReniiEM e thid/eh-s- 15 yi}-(3-

uoro-4-meth oxy-phenyl)-meth anone OH OH 6N BrNNH2f~N NOI\:

NHS(NHHHSO S~~/TFOE-~0
5 Example 25

{4-Amino-2-[4-(4-pyrrolidin-1-yi-piperidin-1-yl}-phenylamino]-thiazol-3-yl}-
henzo[1,3]dioxol-5-yl-methanone

N
(D
N
O,
®/\SJ\LNJ€LN/©/ + O_Jom" \Qmj{\si 5

MW 243.06 MW 491.62 0
Cett/BrO; 9263291\'1_5033 ‘ O—j/ _

O
o
pd

The compound was prepared from 1-benzo[1,3]dioxol-5-yi-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}-ph enylamino]-thiazol-5-yl}-
i5 (2,3-dihydro-benzol1,4]dioxin-6-yl)-methanone

ND © f \Q\/rfq&]No
N s/@/U
A + T
5 9

MW 257.08

CoHeEO, MW 505.64

CZ?H‘MNSO:]S

The compound was prepared from Z—bmmofi-(z,s-di'hydro—
benzol1,41dioxin-6-y[)-ethanone (Maybridge International) and the resin-bound



MW 247.07 MW 525.65 C9H3BrFOz C2H32FN503S WO 2005/103034
PCT/EP2005/003734 -59 The compound was'prepared from 1'-bromo
w&Thl9reszasmethoxy acetophenone (Chu et al. W02003097048)-aag e /03734
resin-bound thiourea of Example 21 following the procedure used in
Example 23. MS (m+H)?: 526. 5 Examygid 37 {4-Am
ino-2-[4-(3-hydroxy-[1,4']bi piperidinyl-I'-yl)-phenylam ino]-thiazol-5-
{Hjchenaafl Ridiogis 24 Frlietiagdhe WPPORBLON NE2ORPIRER 3]
EI,{;%IJr i:“_é%gl H1HS MW 243.06 MW 521.64 0 C9H7Bro3 C2H31N504s
/ I:I{ e compound was prepared from 1-benzo[1,3]dioxol-5-yl-2-bromo io
ethanone (Maybridge International) and the resin-bound thiourea of

Example 21, following the procedgr@atseseinpFExample 23. MS (m+H)'
522. Example 38 {4-Am

 Wemin A AR o -

~1 N NH2 NH S ~\ h O(3-methoxy-phenyl)-methanone

MW 229.07 MW 477.63
CHgBIO, CaeHlagM: 025

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. M3 (m+H): 478.

Example 28

{4-Amino—2-[4-(4-pyrrolidin—-’i -yl-piperidin-1-yl)-phenylamino]-thiazof-5-yI}-
15 | (4-hydroxy-phenyl)-methanone

ol
Q

' Br NH,
N
O/NO 0 ' @ /ﬂ\————(i i
3
i i /©/N ' ﬁ
+
‘ OH

OH

MW 215.05 MY 463.51
CyH,B10, _ CosHaaMNe0:S



SxHH H S MW 257.09 MW 521.66 C, HBr0 IS 09 C2J 33N404s The
compound was prepared from 2-bromo-1-(2,3-dihydro-
whenzpldsdd¢ioxin-6-yl)-ethanone (Maybridge International)- amd BXRROpID03734
21- following the procedure used in Example 23. MS (m+H)+: 522. WO
2005/103034 PCT/EP2005/003734 -60 Example 39
{4-Amino-2-[4-(3-hydroxy-[1,4'|bipiperidinyl-1'-yl)-phen Iamino]-thi%zol- -
yl}-(z,3Tdihmmp@md[wms}d1ma@§i|5€%tﬁ—ammbd-@ﬁ@%p iIcAIN))

HS N@gﬁ%ﬁ%@%@éﬁh&l}»{l&\{@@@r@z MW:60736 2B following the

N
8te 8815 e compound was prepared from

Proriore SandHoxgpRierdt MBdRsHE) (MBbridge International) and

the resin-bound thiourea of Example 21 following the procedure used in
Example 23. MS (m+H)+: 508. 10 Example 40 {4-Am

ino-2-[4-(3-hydroxy-[1,4'|bipiperidinyl-1'-vi)- ylamino]-thiazol-5-
5 yl)-(4-hydroxy-phe nyl)-m ethan Ongxan)@igﬁ%n _

[4-Amino-2-(4-[1,4"Ibipiperidiny! 4'-yl-phenylamino}-thiazol-5-y!]-{4-hydroxy-
phenyl}-methanone

.ONO |

: O/O . Br M@\/m\ No
ii,@N ) o N7 "8

®/\s NN T

MW 215.05 MW 477.63
CebtyBr0; gty Ns0,5

The compound was prepared from 2-bromo-1-(4-hydroxy-phenyl)-
10 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-yi}-(3-fluoro-

15 phenyl)-methanone

gr Oj NHa

ol Qs

' MW 478.8243
ngséggt; . CagHapFNOS
B



'aBrHO ON NOOHNHZ NHSNT2SANANH.iHSOH/ MW
215.05 MW 493.63 OH CBH7BroO2 C26H3IN503S The compound was

wioreparagdtom 2-bromo-I-(4-hydroxy-phenyl) is ethanone (Cherackhaneh 734
the resin-bound thiourea of Example 21 following the procedure used in
Example 23. MS (m+H)+: 494. . WO 2005$103034 PCT/EP2005/003734
-61 Example 41

{4-Amifch2-{eEpdimethipamiaeaisefiam Byiy IRy -HRpE s Yhaybrdge
HHluoro: o g f "t Bxk N NcGENhD M/

%ﬁ%%% Wj%%ggﬁggéﬁ@%ﬁ:@%%%% I%Iugoé s The compound was

mm@@dﬁ@ﬁﬁg-fm&?ﬁjﬁé}@%yl%%magkl\?lﬁx%]ridge International) and

the resin-bound thiourea of Example 18 following the procedure used in

Example 23. MS (m+H)+: 440. Example 42 10

{4-Amino-2-[4-(4-dimethylamino-piﬁridin-#-ﬁ-{phenylamino]-thiazol-5-y|}-
> (3-fluoro-4-m ethoxy-phenyl)-meth r NH2

[4-Amino-2-(4-{1 ,4‘jbipiperidinyl~1 .yl-phenylamino)-thiazol-5-yl]-(3-fluoro-4- -
methoxy-phenyl}-methanone

S
‘®/\S-“N N ' * {

-

T

MW 247.07 MW 509.65
CoH BIFO, Corbie,FN0,5
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"Thipiperidiny}-1 ".yl-phenylamino)-thiazol-5-yl]-
15 | benzo[1,3]dioxol-5-yl-methanone

| Br
O
N S @/ @\ ’T'__/
®/\SJLN/H\N ) P N/l\si @

MW 243.06 MW 505.64 __/O
Calt,Br0; CorHayNz03S



NJSSNHSIHIS~-H~-H+OF/F vO MW 247.07 MW 469.59
COHSBrFO, C24H28FN502S The compound was prepared from 1'-bromo
wd-thusrasghanethoxy acetophenone (Chu et al. W02003097048)am@the 003734
resin-bound thiourea of 15 Example 18 following the procedure used in
Example 23. MS (m+H)+: 470. WO 2005/103034 PCT/EP2005/003734

-62 Example 43

{4-AmIRG2 ARIATEWERATRRARRSEHEM- 1-DF FEhy ko - tazo RER-

8&%%?}&@@@%%0@%%%9%@9@@4) Mo ltBs NN U NS Mple 19

XS +I/OHHHO=--JiO -
following the procedure used in Example 23. M3 (m+H)": 506.

5 Exampie 33

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

) Lk
®/\S ﬁH . O'\j,

MW 257.09 MW 519.57
C1ahsBr0s CoghagNsO48

The compound was prepared from 2-brome-1-(2,3-dihydro-
10 benzo[1,4]dioxin-6-yl)-ethanone (Maybridge Intemational) and the resin-bound
thiourea of Example 19 following the procedure used in Example 23. MS

(m+H)": 520.
Examgle 374

[4-Amino-2-(4-[1,4"Tbipiperidinyl-1'-yl-phenylamino) thiazol-5-yl]-{3~
methoxy-phenyl}-methanone

15

MW 228.07 : MW 401.65
CgHaBrC, oM N0,8



MW 243.06 MW 465.58 O CO9H7BrO3 C24H27N503S 5 The compound

was prepared from 1-benzo[1,3]dioxol-5-yi-2-bromo- ethanone (Maybridge
winterfiational) and the resin-bound thiourea of Example 18 foHGWiERpPANE003734

procedure used in Example 23. MS (m+H)',: 466. Example 44 10

{4-Amino-2-[4-(4-dimethy|amino-piperidiﬁ- -yl)-phenylamino]-thiazol-5-yi}-

(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanane | N,I Br N~ ) t],

X J, + 1S SomPPyfd WW%%V%&rWﬁ&WO“ iaRae
GRaH2INERAS Thescompasnshapepreiareddini-pridinodrea S tibyaiple 19
15 benzo[1,4]dioxin-6-yl)-ethanane (M idg en nd the
relBsL %f&ﬁ%%rgfzﬁfgﬁﬁ%]@@%%%g@hg;@%? du%gzl?sed in

Example 23.: MS (m+H)+: 480. WO 2005/103034 PCT/EP2005/003734

-63 Example 45

5 (4-Amino-2-[4-(4-dimethylamino-p'r‘perérarmﬁ-j%%%phenylaminoj-thiazol-5-y|}
(3-methoxy-phenyl)-methanone | BrO , ) . ) -
{4-Amino-2-{4-(3-hyd roxy-[1,4"]bipiperidinyl-1 -yl}-phenylaminc]-thiazol-5-

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

Ok

O

. OH ‘
Br .
N o O |
N B
. Y -

. J\/@/ * — A b o
GRS F s

H A

H
MW 217.04 MW 49552 . i
CHBIFO - CagHagFNgO,8 S

The compound Was prepared from 3-fluorophenylacyt 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'Ibipiperidinyl-1 "-yl}-phenylamino]-thiazol-5-
15 yl}-(3-fluoro-4-methoxy-phenyl)-methanone

OH

" Q
Br N NH,
N .

N
O/
®/\5 NHﬁiﬁ/@r

F
O

MW 247,07 MW 525.65
CeHaBIFO, CorHaFN0.8



N~OINNHSN~NNNH2s~NHH +~H!'so MW 229.070 C MW

451.60 sHsBrOz OzaHzsNeOzS | 5 The compound was prepared from
waBRRMR(3-methoxy-phenyl)- ethanone (Maybridge Interngtiepab,afthos734

the resin-bound thiourea of Example 18 following the procedure used in

Example 23. MS (m+H)+: 452. Example 880

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

(4 hydro- phmmpnmmanpr@paemm N-booNNHores=meinew N S

1/+
é@% 55‘ gig‘)ﬂu et 8e3R Mi\é’ﬁ ﬂ'\% 20 Qe A BB urea of

ecompoun was prepare from

Fmombs R{4dlyvony ecprpyestranesra OrorTaeld add M8 (Eeitbodivd:

thiourea of Example 18 following the 15 procedure used in Example 23.
MS (m+H)+: 438. Example 47 4-{4-Amino-2-[4-(4-dimethylamino-pi peridi

n-1-yi)-phenylaminoj-th iazole-5- carbonyl}=benzonitrile WO 2005/103034-
5 PCT/EP2005/003734 -64 N ‘Exantple 37 :

{4-Amino-2-[4-(3-hydroxy-[1,4bi piperidinyl-1"-yl)-phenylaminol-thiazol-5-
yl}-benzo[1,3]dioxol-5-yl-methanone

OH

Br N

®

MW 243,06 AW 521,54
Cghi,Br0, CprHa NO,S
The compound was prepared from 1-benzo[1 ,3ldioxol-5-yl-2-bromo-
10 ethanone (Maybridge International) and the resin-bound thiourea of Example 21,
following the pro-cedufe used in Example 23. MS (m+H)™ 522..
Example 38

| {4-Amino-2-{4~(3-hydroxy-{1 Abipiperidinyl-1"-yl)-phenylamino]-thiazol-5-
yl}-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone

O

Br N

®/\8NN o NS
H H O\)

!
MW 257.09 ‘ MW 521,56 o
i35 CoHeBrC, CagitasNe 045 \)

The compound was prepared from 2?bromo~1j(2,3—d-§hydro-
benzo[1,4idioxin-6-yl)-ethanone (Maybridge International)and example-21-
following the procedure used in Example 23. MS (m+H)": 522.



Br\A~N\NHz N~ONO NHS1\N~\HH/S VS+H~NIIN MW
224.06 MW 446.58 C9H,BrNO C24Hz N,OS The compound was prepared
whiomndH@dpmo-acetyl)-benzonitrile (Aldrich) and the resin-bepfd:pyois/003734
thiourea of Example 18 following the procedure used in Example 23. MS
(m+H)+: 447. 5 Example 48 {4-Amino-2-[@&(4-di niethylam
ino-piperidin-1-yl)-phenylaniino]-th iazol=5-yl} (4-n itro-phenyl)-meth an o
neNN--/N"INa\Q+0O+~"NASO ~S~NxN1/N+\/Br+ OO MW
244.05 MW 466.57 CaH5BrNO3 C,3H,5N603S 10 The compound was
prepared from 2-bromo-I-(4-nitro-phgpyl)sithaaone (Aldrich) and the
resin-bound thiourea of Example 18 following the procedure used in
Example 23. MS fm+H)+: 467, W(% 2005/103034 FjC'SJEPZOO 5/00 3.734
{4-Amino-2-[4-{3-hydroxy-{1,4 [bipiperidinyl-1"-yl)-phenylamino]-thiazol-5-

yi}-(2,3-dihydro-benzo[1,4]dioxin-6-yl}-methanone

OH
[

0 Q

_ é N N@

N 0
s P\U 5\ N NH,
®/\s NHﬁ{’l}\m/@/ N -3 Wﬂ- \©\ /P‘}L Lo

NS
H

g*,vf‘; éfg 07 MW 50785 Cf
geT e CapHy3Ng0,8

The compound was prepared from 7-2.7br0m-c’"-1r'(3Tm¢ﬁ?9¥yfpheﬁiyl)f'
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-
yi}-(4-hydroxy-phenyl}-methanone

Br HOQ
R, o &

N
e - T Qg{ﬁfﬁ:o

OH
MW 215.05 MW 493,63 On
CH,Br0, CaghyNs0eS

The compound was prepared from 2-bromo-1-(4-hydroxy-phenyl})-
15 ethanone (ClhonTc—;-ch) and the resin-bound thiourea of Example 21 foliowing the
procedure used in Example 23. MS (m+H)": 484,



-65 Example 49
{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
W@ngmgb%z -nitro-phenyl)-methanone N BrN O I N ~N\ O @B /@o NN 3734
N.~ N ~SKN~N + 0 O MW 274.07 MW 496.59 C9H,BrNO4

C24H28N604S 5 The compound was prépared from

2-bromo-I-(3-methoxy-2-nitro-phenyl)- ethanone (Aldrich) and the

resin-bound thiourea of Example 1Bxfaltopliagthe procedure used in

Example.23. MS (m+H)+ 497. Example 50 10

gzﬁ N e: £4 W‘?H&Iﬁh ﬂ?rﬁé%ﬁﬂél? Kyh- P%%ﬁﬁ%ﬁh'ﬁé@tﬁryﬂol 5.y1}-
yd roxyp y anone | i Br ~D aN\O n ~t-10H

N~N I /N + CH N MW 218536Hua0e m'ﬁﬁv CRGYBIRE,3HZ7NS02S The

compound was prepared from 2-bromo-I-(3-hydroxy-phenyl)- ethanone

(Example 95, also see procedure of Pasaribu,S.J. et at Australian is

Journal of Chemistry. 1973!26(6) 1327-51) and the resin- d thiourea

of Example 18 follown@fe procedure used in Example 23. +H)+: y

438. § ¢ é\ )\—f

|
®/\S’U\N’J\N . ¥ -
MW 217.04 . MW 430.56 F
CoH,BrFO CpeHsFN,0S
5 | The compound was prepared from 3-flucrophenylacyl bromide {Maybridge

International) and the resin-bound thiourea of Example 18 following the

procedure used in Example 23. MS (m+H)": 440.

Example 42

10 {4-Amino~2~[4-(4-dimethylamino-piperidin-1-yi)»phenylamino]-thiazo!~5-yl}-
(3-fluoro-4-methoxy-phenyl)-methanone

/

—~N
) I Br Q‘] NHZ
' N ) N
U o \O\N/‘ksi‘ .0
NH S B
QR . o
EY SN N i
o
-~
0
MW 247.07 MW 489,58
CoHgBrFQ, C24H23FN5025

The compound was prepared from 1’-bromo 3-fluoro-4-methoxy
ace’cophenoné (Chu et al. WO2003097048) and the resin- bound thiourea of
15 Example 18 *‘o!’owmg the procedure used in Example 23. M3 (m+H) 470,



WO 2005/103034 PCT/EP2005/003734 -66 Example 51

4-{4-Amino-2-[4-(3-hydroxy-[1;4'|bipiperidinyl-1'-yl)-phenylamino]-thiazole-
wb-sapanyk:benzonitrile OH Br HO -ON NHZ n" NH S ~S~N¥NMN:Psdn£d03734

NS/NHC HHNiMH 224,06 MW 502.64 N s 6 C27H30N,0,S 5 The

compound was prepared from 4-(2-brom@<acetyl)-benzonitrile (Aldrich)

and the resin-bound thiourea of Example 21 following the procedure used

in Example 23. MS (m+H)4: 503. Es@risdd o

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

é{}ﬁ(ﬂtﬁiiHQ:Eumle%@HF@lmrﬂﬁ@ﬁ pBIrHDr- NI PphNA NG @] Kh8a kbl -5-y1}-

benzol1,3]dioxol-5-yl-methanone

/
N

’ | | Br \O
O\NE
N
Ve bee
$7 NN * o H
HooH L
’ 0

o—/

&

MW 243.06 MW 465,58
CotBrO; C24AH2TNEO3S

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

5

. following the p\rgceglu_reuseg_in,-lE.xampie_ 23. MS (m+H)_f,: 4686,

Example 44

10 {4-Amin0~2-[4-(4-dimethylamino-piperidin-1-yi)~pheny|amino]-thiazol-5-y1}-
(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone

f . Br \O )
O N N,
N
&S 7 "
o]

MW 257,08 MW 478.61
CyHsBro, CogtlyeN:C,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.



~S~NxN |+ ON\Br PY 0 NO MW 244.05 MW 522.63 C8H5BrNO3

CZ6U30N604S T he compound was prepared from
wé-Ri@mesds{4-nitro-phenyl)-ethanone (Aldrich) and the resin-Bewnth» 0057003734

thiourea of Example 21 following the procedure 15 used in Example 23.

MS (m+H)+: 523. WO 200-5/103034 PCHEP2005/003734 -67 Example

53 {4-Am ino-2-[4-(4-pyrrolidi n-1-yl-piperidin-1-yl)-ph enylami

noJ-thiazol-5-yl}- (4-nitro-phenyl)-mggrmaete €6 Br ON1 DO N N ~ Na

~[~S~NS xIIN'kNI'i+ O-N'OOINO MW 244.05 MW492 60

C B3Famihe- I' . .

fn%gmlg (%%%tf(g! %ﬁgllr? etha-r?gﬁe A|dI‘ICh gr??tﬁe resin- bo%rarsl?j thiazol-5-yl}-

thlourea of Example 20 15IiRGHYREB r'é],? 088@RPEXample 23. MS

(m+H)+: 493." Example 54 10

4-{4-Amino-2-[4-(4-pyrrolidin- 1 -yl- plperldlg 1-yl)- phenylamlno] -thiazole-5-

° Re |
' N N,

o U
®/\f J©/ 0 - DMJNLS[ 0

MW 226.07 o
CoHeBrO, o HANs I
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

! Br N
N . UN\ © \Q‘ | y N
LT — Qg
®/\S/LNJKN + /i\ O
OH

MW 215.05 MW 4375678 Oy
G, B0, CaaHayN50,3

The compound was prepared from 2-bromo-1-(4-hydroxy-phenyt)-
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-Ammc>-2 [4 {4-dimethylamino- pzpendm 1-yf}-phenylamino]-thiazole-5-
' carbofyl}-benzonitrile



carbonyl}-benzon itrile N*OBrON O rVI NNH2 NH5IN~,I0 INS(J
SXHH + H i N MW 224.06 MW 472.62 | CO9H5BrNO C26H28N60S
waeomRaynd was prepared from 4-(2-bromo-acetyl)-benzonjprile o o o0--o )
(Aldrich) and the resin-bound thiourea of Example 20 foIIowmg the
procedure is used in. Example 23. MS (m4H)+: 473. WO 2005/103034
PCT/PP2005/003734 -68 Example 55 4-[4-Amino-2-(4-[1;
4'lbipiperidinyl-1'-yl-phenylamino)-thiazole-5-carbonyl]- benzonitrile Br ON
NH2 NHSNOIO SitHHIL.+IHSHHN MW22406 .64 N
C9H6BrNO C27H,,N,0S 5 The compound yvas prepared fronﬁ\,N MK
4-(2-bromo-acetyl)- be r e (Aldrich) and the resin-bound thIOOfN | :

Example 19 followi ocedure
NH S
MW 446.58

W 224.08
I\c/15}~155rr\10 CratlzsNs03

G

The compound was prepared from 4-(2-bromo-acetyl)-benzonitrile
(Aldrich) and the resin-bound thiourea of Example 18 following the procedure

used in Exampie 23. MS (m+H)": 447.

Example 48

{4-Ariino-2-{4-(4-diféthylamino-piperidin-1-yi)-phenylaminc]-thiazol-5-yl}-
{(4-nitro~phenyl)-methanone

[é\ Q s QO Nl—i/N
/IEIL i /@U 0IN@_<~E« vl
®/\s N7 N N | :

oMo
MW 466.57
24405
g:%‘isBrNOs Caglag; 055
10 The compound was prepared from 2-bromo-1-(4-nitro-phenyl}-sthanone

(Aldrich) and the resin-bound thiourea of Example 18 following the procedure
used in Exampie 23. MS (m+H)": 467.



used in Example,23., MS.(m+H)+: 487. Example 56 10
[4-Amino-2-(4-[1,4"bipiperidinyl-I'-yl-phenylamino)-thiazo--5-y1]-(4-nitro-
hanone BFrNNNOIiNI NSO NSI1JSII, NN +

“@gm ﬁ‘ﬂ’%@% 05 MW 506.63 CSH5BrNO3 C25H30N603S Th%%é%g{é%ﬁ ‘M
was prepared from 2-bromo-I-(4-nitro-phggpyl)-ethanone (Aldrich) and the
resin-bound thiourea of Example 19 following the procedure is used in
Example 23. MS (m+H)+: 507. WCEZ80896163934 PCT/EP2005/003734
69 Example 57

(i@%ﬁuoro é]éumet 'ﬂ%}ﬁgﬁ%b%”&%’%ﬂ@ atl II 1\ n ]St AN E/S-yl}-

+ F F MW 235.03 Mig-#8tisaxga-aregd@vapeiizosne

®/\s N 5 o
I s}
: l
MW 274.07 MW 496,58
CH,BINO, Caataghe0,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+H)": 497.

Example 50

10 {4-Amino-2-[4-(4-dimethylamino-piperidin- 1-yi)-pheny!amlno]-thlazol S-yl}-
(3-hydroxy-phenyl)-methanone

[
—~N

Q

i' Br N
o Q)
il
MD’U 5 e
+ D e
Ey s ot

OH

MW 215.05 MW 437,57
CafrBrQ, CygHooN-0,8

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(8), 1327-31} and the resin-bound thiourea of
Example 18 following the procedure used in Example 23. MS (m+H)": 438.



5 The compound was prepared from 2-bromo-3',4'-difluoro-acetophenone

(prepared from the procedure, described by Chu, Xin-Jie et al,
WQ&Q%Q&?MS) and the resin=boundthiourea’of Example 19 followin

the procedure "used in Example 23. MS (m+H)+: 498. 10 Exgr% {ETBEP>/003734

[4-Amino-2-(4-[1,4'|bipiperidinyl-I'-yl-phengkmi no)-thiazol-5-yl]-

(4-chloro-phenyl)-methanone ON O Br NN O NaNHS NS I+ S~N~N JJ

Cl Ct MW 233.49 MW 496.08 C,H3BH» I8 26H30CINS0S The

compound was prepared from 2-bromo-4'-fluoro-acetophenone is (ABCR)

T A TS B oot

-70 Example 59 5-carbonyl}-benzonifrile
[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(3,4-
difluoro-phenyl)-methanone N Bro-;( N | ,O

HO N

é ) 0

N o

O/ N NH,
NH S N \©\ N

4.06 il
MW 502,64
¥ BBFNQ ) CotlaoNel28 N

5 The compound was prepared from 4~(2-bromo-acety1)—behzonitrile
(Aidrlch) and the resin-bound thiourea of Example 21 foilowxng the procedure
used in Examp[e 23. MS (m+H)": 503.

Example 52

10 {4-Amino-2-[4-(3-hydroxy-[1,4"lbipiperidinyl-1"yl}-phenylamino]-thiazol-5~
yl}+(4-nitro-phenyl)-methanone

OH HQ/O»I
oh
L L ¥ OL a
/U\ J\’\i + Cg/ Br

MW 244.05 MW §22.63
CgHgBrNO, CysHaoNa0,S

The compound \:vaS epa'"e from 2-bromo-1- fd-n!’rrﬂmh@nyl\—»e’rhanone
{Aldrich) and the resin- -bound thiourea of Examp[e 21 following the procedure
15 used in Example 23. MS (m+H)": 523,



NSNaNONN +NS~JS~NxNF F MW 235.03 MW 497.61 F
CaH5BrF20 C26H29F:N50S 5 The compound was prepared from

4 -difluoro-acetophenone (ABCR) and the resin- b gzp

W%%%Sugrrégasg Example 19 following the procedure used in Example f{}R].I@GSW'

(m+H)+: 498. Example 60 10 _67-
[4-Amino-2-(4-[1,4'bipiperidinyl-I'-yl- phenylamlno) -thiazol-5-yl]-(3,4-
dichloro-phenyl)-methanone N 6r kB £ 5138 NaOin-ININSO 1p
} SXN~N | + CI CI MW 267.94 MW aHSBrCI20

C20H2eC12NSOS The ¢ nd was 0-3;
AT RE oAU R AR H‘fd(ﬁé’rﬁ%é{ R iagg s v
19 following the procedure @m&eﬂméugmﬂﬁame(m+m+ 529. WO

2005/103034 PCT/EP2005/003734 -71- Example 61 :
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(4-fluoro

9
Soad

N NTTS
o0
MW 24405 MW 482.80
CH BINO, " CosHoN0,S
5 The compound was prepared from 2-bromo-1-(4-nitro-phenyl)-ethanone

(Aldrlch) and the resin-bound thsourea of Example 20 fo[iowmg the procedure, .

us_ed in Example 23. MS (m+H)": 493,

Example 54

10 4-{4-Amino-2-[4-(4~ pyrrohc{m -1-yl-piperidin-1-yl}-phenylamino]-thiazole-5-
carbenyl}-benzonitrile

Br

EIE
N
MW 224.08 MW 472.62 ’l

CoHgBING CagMasN;0S

The compound was prepared from 4-(2-bromo-acetyl)-benzonitrile -
(Aldrich) and the resin-bound thiourea of Example 20 fol[owmg the procedure
15 used in, Exampie 23. MS (m+H)": 473,



phenyl)-methanone BrA\AN ~NOoC~NSN\_10 I'lLJSXNXN N IS F ~I
MW 217.0388 MW 479.62 F CaH,BrFO Cx6H30FN50S 5 The compound

wHagR &ReYed from 2-bromo-4'-fluoro-acetophenone (ABCR)M&EP%GS/OMT’:L
resin-bound thiourea of Example 19 following the procedure use 7

Example 23. MS (m+H)+: 480. Example&2 10
[4-Amino-2-(4-[1,4'|bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yi]-

(4-chloro-3-nitro-phenyl)-meth anogg Braiaa N Sl Na(r)' N (r)SANJ~N)
+0.+N.110C1 MW 278.49 MW 54T.08 0 CI C8H55rCINO3

C266H2901N603S The compound. ared from i
At it dal i dRir ek ngi" g amine thlaz le-5- garbonyl] .

resin-boun
thiourea of Example 19 following tIanqmd:cédure used in Example 23.
MS (m+H)+: 541. WO 200-5/103034 PCT/EP2005/003734 -72 Example
63 .

4- [4 -Amino-2-(4-[1, 4]b|p|per|d|nyl 1'-yl- phenylamlno -thigzole-5-carbonyl]-.

benzoic acid N \C,
N NH,
I @g é oG

MW 224.05 MW 486.64 Ii
CeHgBrNO | CyyNg0S

5 The compound was prepared from 4-—(2~bromé~ace’zyl)—benzonitrile
(Aldrich) and the resin-bound thicurea of Example 19 following the procedure

- used in Example.23. - M8 (m+H): 487..

Example 56

10 [4-Amino-2-(4~[’¥ A4 Thipi perid'iny.l-1 “.yl-phenylamino)-thiazol-5-yl]-(4-nitro-
phenyl)-methanone

o QL
®/\ SiNj\N/@/ * ‘~N+ .

o %0
MW 244.05 MW 505.63
CgHgPrNG, CzengNsOaS

The compound was prepared from 2-bromo-1-(4-nitro-phenyi)-ethanone
(Aldrich) and the resin-bound thiourea of Example 19 following the procedure

.5 used in Example 23. MS (m+H)": 507.



Br~N\NHZ NrDONHSNa'\JSxHHIi+HO OHO O MW 243.06
MW 505.64 CO9H7BrO3 C,HSINSO3S s The compound was prepared
i@g{;{no -4'-hydroxycarbonyl- acetophenone (Oakwood) 19@9/1%?3005 003734
resm oun thiourea of Example 19 following the proced u're use
inlExampl6 23 MS (m+Hj+' 506. Examplé®4 10
3-[4-Amino-2-(4-[1,4]bipiperidinyl-I'-yl-phenlamino)-thiazole-5-carbonyl]-
benzonitrile BrON\NN'JO M BMBCESKNIN | + Ni~\ MW
224.0583 MW 486.6438 CQHGBrNO CirH QNGOS The compound was
prepa bﬁp 8 Qr?a@ g h@@@fﬂ%)ﬂﬂdéh@t 5yl
resin- oure Exa 19f owmg e procedure is used in
Example 23. MS (m+H)+; 487 WO 2005/103034 CT/EP2005/003734
-73 Example 65 . {3,5-difluocro-phenylj-methan
[4-Amino-2-(4-[1,4'Tbipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3-hydroxy
- phenyl)-methanone n Br N N

Br

™

' NgRY
e & O\&%‘)
®/\SJ\_N/&N + F F F i

My 235.03 MW 457,61
CaklsBIF20 CogHFNs0S
5 The compound was prepared from 2-bromo-3’ 4'-difluoro-acetophenone

{prepared from the procedure described by Chu, Xin-Jie et al, WOZQO309704_8)
AR isE Esribound thiourea of Example 19 following the procedure dsed in

Example 23. MS (m+H)": 498.

10 Example 58
[4-Amino-2-(4-[1,4bipiperidinyl-1 ‘-yl-phenylamino)-thiazol-5-yl}-

(4-chloro-phenyl}-methanone

SIS S S
®/\SJ\NJ\N = * i

MW 233.48 MW 486.08
CHBICIO CpeHacCINGCS
The dompou nd was. orepared from 2-bromo-4'-fluorc-acetophenone
15 {ABCR) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 497.



JNO'I1L ! NISNaNS S'~NxN/+O MW 215.0478 MW 477.63
CBH7BrO2 C26H31N502S s The compound was prepared from
-4'-hydroxy-acetophenone (example 95) and the resip)
é%guﬁggo xample 19 following the procedure used in ExamSI%%gﬂﬂ@% e
(m+H)+: 478. Example 66 10 {4-Amino-278-(4-pyrrolidin-1-y!-pipe
ridin-1-yl)-phenylamino]-thiazol-5-yl}- (3,5-difluoro-phenyl)-methanone N
BrL\~ NONNNNS\NINISCEXxSheHB FFF MW 235.0292
MW483,59 C8H;BrF20 C2,H,F2NIOS The compound was prepared from

2-br Ao e B %‘%92'6@ 5-y[]-(3,4-
des Eﬂ%ﬁb %Igj‘%ﬁ %Orgjtgﬂgg 0250308 gﬁ% 915 andt e resin- bomﬂd(
thiourea of Example 20 folfifiRy e RpeobHIEHISEPRE Example 23. MS
(m+H)+: 484. WO 2005/103034 PCT/EP200S/003734 -74 Example 67

{4-Amino-2-[4-(4-pyrrol idi n-1-yl-piperidin-1-yl)-phenyl
o]-thiazol-5-y1}- . @\E
Q N

O o
o Lt
®/\ /©/ F........._.,. .

F

MW 233.03 MW 497.61 -
CyHgBrF,0 CoHyeF N, 0S "
5 The compound was prepared from 2-bromo-3’,4'-difluoro-acetophenons

(ABCR) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 498. '

Example 60

10 [4-Amino-2-{4-[1,4'Ibipiperidinyl-1"-yl-phenytamino}-thiazol-5-yil-(3,4-
dichloro~-phenyl)-methanone

Q
o0 B o

N
S}LNJ\N *
& o /
al }
: S
MV 267.94 MW 530.52 &
C,HBrCLO CogHaaClNs08

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)": 528



(4-chloro-phenyl)-methanone ON"BrON~ONINN5NaNh, S ~pl
S~NIlI, + N CI CI MW 233.49 MW 482.05 COHSBrGiO C25HRCCINSOS

W }'(Jag ﬁ}gmﬁ)ound was prepared from 2-bromo-4'-f|uoro-aceto%gm§95 003734
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-yi-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3,4-difluoro-phenyl)-methanone NEXRMNEIEOE] ~ NN S NaN'5p S~NN +
F F MW 235.03 MW 483.59 F F C,H5BrF20 C25H27F,N50S The
c MRS A idt whelifiparinesienaenesey]-(4-fluoro- -
o 0 ot e 41
procedure 15 used in Exampld*B§"WIEMAIBROBE4. WO 2005/103034
PCT/EP2005/003734

Q

) O/O . Br
. N
AL -

F

&

kW 217.0388 MW 479.62 F
CHBrFO CogHaFN0S
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'Ibipiperidinyl-1 “yl-phenylamino)-thiazol-5-yi}-

(4-chioro-3-nitro-phenyl)-methanone

| _ Br
N o g Q@
SJ\NJ\N@/ + ogd B

@/\ NJ, o
Ci
MW 278.48 MW 541.08
© CBHEBrCINGS C2ZBH2ECINGO3S

The compound was prepared from 2-bromo-3'-nitro-4'-chloro-
acetoﬁhenone (ABCR) and the resin-bound thiourea of Example 19 following the
15 procedure used in Example 23. #MS (m+H)™: 541. '



1G

15

-75 Example 69
[{4-Amino-2-[4-(4-pyrrolidin-1-yi-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-

wBAedighiero-phenyl)-methanone -N Br NI N~ N in NHz NH $3:NS (s N334

itNCIHHH CIClI MW 267.94 MW 516,50 CI C8BHSBrCI20
C25H,CI2N50S s The compound was prepared from
2-bromo-3',4'-dichloro-acetophenone (ABCR) and the resin-bound
thiourea of Example 20 following tm&ﬁé used in Example 23. MS
(m+H)+: 516. Example 70 10

{4rpmmenzddz4pyriotidipibytidiperidityi-phahghatsmmntidiatetHadrbonyl]- - . .
(4-fluoro-phenyl)-methanone O NE%rN~ Q Br NH2 NHISIIAN\ViINS ~SN N

+H/F\ MW 217.0388 MW 465.557%2E C8HSBrFO C,H,FNSCS The
compound was prepared from 2-bromo-4'-fluoro-acetophenone

HOTTO

HO O
MW 243.96 MW 505.64
CoH,BrO; CoHaN:0,5

The compound‘was prepared from 2-bromo-4’-hydraxycarbonyl-
acetophenone (Oakwood) and the resin-bound thiourea of Example 19 following
thé brocediis ised in Example 23, MS (m+H)™ 506. -

Example 64

3-[4-Amino-2-{4-[1,4']bipiperidinyl-1"-yl-phenlaminc)-th iazole-5-carbonyi}-

benzonitrile
Q)
@

j‘f\i)@/N +

N

MW 2240583 MW 4866438
C M BrND CapHagNs0S
The compound was prepared from 2-bromo-4'-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 16 following the procedure
used in Example 23. MS (m+H)™: 487.



(ABCR) and the resin-bound thiourea of Example 20 following the

procedure is used in Example 23. MS (m+H)+: 466. WO 2005/103034
WweGTIER200A5/003734 -76 Example 71 PCT/EP2005/003734

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yi)-phenylamino]-thiazol-5-yl}-

(4-chloro.-3-nitro-phenyl)-methanone ND/S=r ~N'\ N N INI'IS' NI3 \NIi +

SI~NJ'oNr, 0OCION O CI MW 278.49 MW _527.05 C8H5BrCINO3

C25H,7CIN,03S 5 The compound m&%&%d from

2-bromo-3'-nitro-4'-chloro- acetophenone (ABCR) and the resin-bound

tiMeAraiaf-EXx4qh i IR0fdleridtig thé' - prodeshyéaostwintEicrnbfe-2B:(MByd roxy-

(ni+l-f)T: 527: Example 72 10

3-{4-Ammo-2-[4-(4-pyrrolidin-1- yI plge)ng‘ﬁt?%/ Onhenylamlno] thiazole-5-

carbonyl}-benzonitrile ON NNON II"NNSO PSNINvN~~ N

MW 224.0583 C,HSBrNO MW 472.6167 CZOHzaNSO&S\i\

N
Br \Q«{ N

UO ° | Qi
Lo, -
®/\s NN o .

MW 215.0478 MW 477.63
CBH7Bro2 ‘ C26H31NB028
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

Br

F F

MW 235.0292
CoH:BrF,0

‘The compound was prepared from 2-bromo-3' 4 -difluoro-acetophenone
(prepared from the procedure described by Chu, Xin-Jie et al, W02003087048)
15 and the resin-bound thicurea of Example 20 following the procedurs used in
Example 23. MS (m+H)": 484,



The compound was prepared from 2-bromo-4'-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 20 following the
wBrereduysss45 used in Example 23. MS (m+H)+: 473. WO 20Q&/£2308/603734
PCT/EP2005/003734 -77 Example 73
{4-Amino-2-[4-(3-hydroxy-[l,4']bipiperidin?f}rl“-yl)-phenylamino]-thiazol-5-
yl}-(3,5-difluoro-phenyl)-methanone 0 o Br ONn NaO~N/N S~NxN + F
F//FF MW 235.03 MW 513.61 CERRBRISIE28H20F2N5025 5 The
compound was prepared from 2-bromo-3',4'-difluoro-acetophenone

(p{enarerhbia hetpigeestidendésgripaiebid Bhd; Yrphierstlaimino]-thiazol-5-yl}-
W02003097048) and'the resip-66randthiQie le 21

following:the pi-GCedureuérgacﬁlogﬁjn%&%%gﬁ%h rﬁ%ﬂ)%: 514. io

Example 74

{4-Amino-2-[4-(3-hydroxy-[l,4']bipiperidinyI-l'-yI)-phenyI@ino]-thiazol-5-
yl}-(4-chloro-phenyl)-methanone OIH OH~N BrN O N f@
N N

NS /@’UN@ E O\Nji—s—i( °
CaaS L | Eﬁ

MW 233.49 . . MW 482.05
CaleBrCio CogHlo,CIN,OS
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-phenyf)-methanone

> o fol
L AT é L
@Y\SJ\NJ\NO * f F NS

CgHsBrE,0 b M08
The compound was prepared from 2-bromo-3’ 4'-diffuoro-acetophenone
(ABCR) and the resin-bound thicurea of Example 20 foliowing the procedure
15 used in Example 23. MS (m+H)": 484, '



iN+N~gO H HIIJIHCI~ ClI MW 233.49. MW 512.08 C8H,BrCIO
C"H,,C W 5023 The compound was prepared from

wa-mesésfluoro-acetophenone is (ABCR) and the resin-boypd AQuea, s+,
of Example 21 following the procedure used in Example 23. MS (m+H)+:

512. WO 2005/103034 PCT/EP2005/003734 -78 Example 75
{4-Amino-2-[4-(3-hydroxy-[1,4'|bipiperidinyl-I'-yl)-phenylamino]-thiazol-5-
yl}-(3,4-difl uoro-phenyl)-methanon N N6 OBrNNH2 NHS
CN'~~O +NSOASNHFFH/ \F MW 235.03 MW 513.61 F C8H;
&ﬁamﬁﬁﬁﬂﬁfﬂbﬂi@@r$cﬂ ifine-sompasnddies prRRstied flamino)-thiazol-5-yl}-
2-bromo-3',4'-difluoro- a hen and he resin-bound

thiourea of Example 21 |ﬁ8?fﬂ'é’p$?[385’ rEneieaHP N Exarnple, 23:

;MS (mtH)t: 514.,

: Br @
NO c N NH
s o [0S wl

£ + SR
®/\s N” N ci H

H H
ci
cf

MW 267.54 MW 516.50 o
CgHyBCLO Casloy CLN,0S
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.

Examgl_e 70

10 {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino}-thiazol-5-yl}-
| {(4-fluoro-phenyl}-methancne

o '
' N

NH S N ' \®\ A N o

M AN s
®/\s NN
H H

MW 217.0388 . MW 4e55972  F
CgHBIFO CosHogFN0S

The compound was prepared from 2-bromo-4’-fluoro-acetophenone

(ABCR) and the resin-bound thiourea of Example 20 following the p{ocedure
15 used in Example 23. MS (m+H)": 4686.

u



Example 76 10

{4-Amino-2-[4-(3-hydroxy-[1,4'jbipiperidinyl-1'-yl)-phenylamino]-thiazol-5-
WOIRB44diskloro-phenyl)-methanone OH OH N N O Br N NH&-8-3:INR3734

iN*"l0IPTS~~1I/+NS NNCIH H Hl{%%GI MW 267.94 MW 546.52 cl

C3H5BrCI20 C26H22C(2N502S The compound was prepared from

2-bromo-3',4'-chloro-acetophenon ABC d the resin-bound thiourea

of Example 21 following the proce )E @? in Example 23. MS

(m+H)+: 546, WO 2005/103034 PCT/EP2005/003734 -79 Example 77

{z{%ﬁﬁﬂmﬁi&ﬂffﬁy@w@lmlmjﬁryb@mﬁwﬂﬁ)&ﬂﬂr@ﬁﬂmlawmztumof Sy}

V1)-(4-fluoro-pheny) etbanaR IRk BN MBIAGRLNEX ~/-Sx INF

" ISININHS 10 ~.IHx

: ar
o
. -
O, +
O Oy
o T
MW 278.49 ' MW 527.08
C8M5BrCING3 G5t CINGG,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. Ei(ampiiﬁe‘ﬂé‘é . MS (mi+HY: 527

Example 72

10 3-{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 ~-yl}-phenylamino]-thiazole-5-

carbonyl}-benzonitrile

Br

N
9
@Asimiz\;/@/[@ N T

N/

MW 224.0583
CHBNO - MW 472.6167

CogHogN; 0S5
The compound was prepared from 2-bromo-4'-cyano-acetophenona
{(Oakwood) and the resin-bound thiourea of Example 20 following the procedure
15 used in Example 23. MS (m+H)*: 473.



F MW 217.0388 MW 495.62 F C8H,BrFO C46H30FN50_S 5 The
compound was prepared from 2-bromo-4'-fluoro-acetophenone (ABCR)
; sin-bound thiourea of Example 21 following the pr d

" %Qgig;%?glzs., MS (m+H)t: 496. Example 78 10 WIS 7o
{4-Amino-2-[4-(3-hydroxy-[1,4"|bipiperidirylH'-yl)-phenylamino]-thiazol-5-
yl}-(4-chloro-3-nitro-phenyl)-methan one 0 Br6N ONN N6 (0_NaN S
‘NI 3 1 NxN + OIN+ O Cl ON O CIEM&ngI® 7® MW 557.08
C8H5BrCINO3 Cz6H33CIN604S The compound was prepared from

2{anansind =i (4-hy SilieRR] Ragephseaae(ABCR)) anekitg desindiodz ol-5-

thiourea of Example 21 following the is procedure used in Example 23.
MS (m+H)}: 557. WO BhUs 10HE 48 e B BBt 250 Example 79
4-{4-Amino-2-[4-(3-hydroxy-[1,4 ]bipiperidihyl-1'-yl)-phenylamino]-thiazole
- 5-carbonyl}-benzoic acid OH ~\f 5
N

O

o

e

. M
O o

®/\ F F ;
N
MW 235.03 MW 513.84
CqHgBrF,0 CHueF N0, 8
5 The compound was prepared from 2-bromo-3',4’-difilucro-acetophenone

(prepared from the procedure described by Chu, Xin-Jie et al, W02003097048)

“and‘the résin-botind thiourea of Example 21-following'the procedureusédin®
Example 23. MS (m+H)": 514.

10 Example 74

{4-Amino-2-[4-(3-hydroxy-[1,4"Tbipiperidinyl-1"-yl}-phenylamino]-thiazol-5-
yl}-(4-chloro-phenyl)-methanone

OH

Br \C’
N NH,

4
I
1973
Y
o,
-
@]
\_z
Yoz
[45)
@]

Jo A . — H
®/\s N7 N '
H H
cl
cl
MW 233.49 MW 512.08
CgHBrCIO CagHaCIN,0,S

The compound was prepared from 2-bromo-4'-fluore-acetophenone
15 {ABCR) and the resin-bound thiourea of Example 21 following the procedure
used in Example 23. MS (m+H)": 512. '



OHSrONNH2 /,0 NOHS~NkNN+S PHHHOOHOO MW
243.0583 MW 521.64 C9H7BrO3 C27H NSO4S 5 The compound was

W r%%%gogrpm 2-b_romo-3'-nitro-4'-ch|oro- acet‘ophenone (Oakyyor Eﬂﬁ@:%(mzs 4
the resin-bouhdthiourea of Example 21 following:, the procedure used in
Example 23. MS (m+H)+: 522. Example-§8 10
3-{4-Amino-2-[4-(3-hydroxy-[1,4'|bipiperidinyl-1'-yl)-phenylamino]-thiazole-
5-carb o nyl }-benzo nitril e OH OEZ@!@_H&)&-’.\IH N2 ~NSNHSN\J
"hO ~JHH+ W', MW 224.0583 MW 502.64 N C9H5BrNO

C21HA3ANEOEM (3 -hydroxy-[1,4']bipiperidinyl-1-yl}-phenylamino]-thiazol-5-
yi}«(3,4-difluoro-phenyl)-methanone

OH

N 8
®/'\S N/lL = H
H ooH
F
F
MW 235.03 MW 513.81
CoHeBIF,0 CogtlyeF, N0, T
5 The compound was prepared from 2-bromo-3',4"-difluorc-acetophenone

(ABCR) and the resin-bound thiourea of Example 21 following the procedure
.usedin Example 23 MS (m#H): 514,

Example 76

10 {4-Amino-2-[4-(3-hydroxy-[1,4'Ibipiperidinyl-1 '-yl)-phenylamino]-thiazoi-S-
yI}~(3,4-dichloro-phenyl)-methanone

OH

o]
i)
-
(>
=
I
N

s- NJKN NS
®/\ H H ci
cl
ci
MW 267.84 MW 54652 &
C HBTCLO CpHyeCIN:0,5

The compound was prepared from 2-bromo-3’ 4'-chloro-acstophenone
(ARCR) and the resin-bound thicurea of Example 21 following the procedurs
15 used in Example 23. MS (m+H)": 546.



The compound was prepared from 2-bromo-4 -cyano-acetop..en.ore

(Oakwood) and the resin-bound thiourea of Example 21 following the
woraeedutes 15 used in Exampie.23. MS (m+H)+: 503. . WO 200%/it0303403734

PCT/EP2005/003734 -81 Example 81

{4-Amino-2-[4-(3»—hydroxy-[l,4']bipiperidTrKrCP-F-yI)-phenylamino]-thiazol-5-

yl}-(3-hydroxy-phenyl)-methanone gH OQ %\éifr NH S\NaN O\"'jNH2 |

+ NSSHHHOHHO MW 215. 63 C8HIBr02 C25H3, N50,S

5 The compound was prepared from 2-bromo-4'-hydroxy-acetophenone

(Qdkiooap ehili3-ragitrdrauht, 4ibipirevidixehiory 2 stipvig el -thiazol-5-
procedure used. in,Exagig_:ﬁt_zfﬁ] Mgzﬁ%ﬂiw_rﬁ@'%ﬁmple 820
[ idin-I-yl

{4-Amino-2-[4-(4-dimeth no-pipe -I-yl)-phenylamino]-thiazol-5-yl}-
(3,5-difluoro-phenyl)-methanone N Br Z_\N) O.r\ NN NHz INI'H S Na N~
QHSO SHHFFFF é

N

. OH

O O

N o N ]
3 NH;\I j\N /©/ U ) 5 e \O\gij\jo
H H ' ! Q

28

MW 217.0388 AW 405.62 F
CEHEBFFO' CstEQFNsozs
5 The compound was prepared from 2-bromo-4'-flucro-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']bipiperidiny!-1'-y!)-pheny{amino]-thiazol-ﬁ-
yI}~{4-chloro-3-nitro-phenyl)-methanone

O

.
5oy 0

|
S8 )
Ly o D
.
®/\S NT N = G\N-} P
i1
‘ Ci
MW 278.49 MW 557.08
CHBICING, CagHasCINGO, S

The compound was prepared from 2-brome-3'-nitro-4"-chlore-
acefophenone (ABCR) and the resin-bound thiourea of Example 21 following the -

15 procedure used in Example 23. MS (m+H)": 557.



MW 235.03 MW 457.55 C3HSBrF20 C23H25F2N50S The compound
was prepared from 2-bromo-3',4'-difluoro-acetophenone (prepared from
wiheopsaeeshyre described by,Chu, Xin-Jie et at, W0200309704&) 1is @ad=1b6;734
resin-bound thiourea of Example 18 following the procedure used in
Example 23. MS (m+H)+: 458. WO 2005£(3034 PCT/EP2005/003734
-82 Example 83
{4-Amino-2-[4-(4-dimethylamino-pi iR ohenylamino]-thiazol-5-y1}-
(4-chloro-phenyl)-methanone N O SrN NVOr\INIIINS~NN(/N+N S
. CA-MARBR A2 -MAVB4B G D OB ICEIHGB rEIdD B8 260 tfe8 ithmino] thiazole-
compound was prepared from 2-br 4 -fluora- phenone (ABCR)
R Sﬁ}g};‘bl%{??‘l?caﬁéfa

and the resin-bound thiourea of Exa

ollowing the procedure
used.in;Example.23: MS..(m+H)+:456. 10 Example 84
{4-Amino-2-[4-(4-dimethylam i | PH
no-piperidin-1-yl)-phenylamino]-thiazol-5-yl}- Q
(3,4-difluoro-phenyl)-methanone & BrO O N N S N~
N 0 \O\ N
‘ 3 s Il o
© NB S /@,U . L\l{ S
®/\s N’u\m ¥ :
HoH
, “HO O
HOT O
MW 243.0583 MW 521.64
CyHyBrO, CoptlysNs0,8
5 The compound was prepared from 2-bromo-3'-nitro-4'-chloro-

acetophenonée: (éakﬁbod)" and the-resin-bou ndthloureaof E%érh"pleiéfﬂ".:fé'i16W§Hg'l :
the procedure used in Example 23. MS (m+H)": 522.

Exampie 80

10 3-{4~Amino-2-[4~(3~hydroxy-[1,4‘]bipiperidiny!-‘i'~y{)-phenylamino]-thiazole-
5-carbonyi}-benzonifrile

OH

o
MW 224.0583 MW so264 N
CghlgBrNO CorHagN:0,5
The compound was prepared from 2-bromo-~4’-cyanc-acetophenone
(Oakwood) and the resin-bound thiourea of Example 21 following the procedure
15 used in Example 23. MS (m+H)": 503. '



SAN)INF'NSo FF MW 235.03 MW 457.55 C5H5BrF20
C_aH_SF2NSOS F The compound was prepared from
wWo-emasd4'-difluoro-acetophenone is (ABCR) and the resirsoownehos/oo3734
thiourea of Example 18 following the procedure used in Example 23. MS
(m+H)": 458. WO 2005/103034 PCT/EP§§05/003734 -83 Example 85
{4-Amino-244-(4-dimethylamino
-piperidin-1-y|)-phenylamino]—thiaz%&-&%dick loro-phenyl)-methanon
e ,N Br~N\O\NH, NHSN'NHSI1O ,NN+CIHCICI MW 267.94
MivArirus EleB HBRIORY- U248 Ehirdnarsds ¥ 1 hyledrssbranias] -thiaz ol -5-
‘prepared from 2-bromon3 4R AGSIRRANANSG HARSGR) and the
resin-bound thiourea of Example 18 following the procedure used in.
Example 23. MS (m+H)+:490. Example 86 10 OH
{4-Amino-2-14-(4-dimethylamino-pi peridin-1-yl) phe %mi nol-thiazo

I-5-yl}-(4-flux ro-phenyl)-methangne Br J

‘ Br O
O/N o N NH,
‘ N
N s TN O A Ko
A . — Ty
s NN Ho H
H H _
HO
MW 21805 MW 483.63
CghBro, CpgHayN;0,8
5 The compound was prepared from 2-bromo-4"-hydroxy-aceiophenone

(Ozkwood) and the resin-bound thiourea of Example 21 following the procedure
usediinExample 25, (MS- (s Hyi 404, ..

Example 82

10 {4-Amino;2-[4-(4-dimethylamino—piperidin-1wyl)-phenyiamino]—thiazo'l-s-yl}-

(3,5-difluoro-phenyl)-methanone
/
—N

1 Br . O\‘
/”\ Jj\ /©, + H
Y SN F F |

s
The compound was prepared from 2-bromo-3’ 4 -diflucro-acetophenone
{prepared from the procedure described by, Chu, Xin-Jie et al, W0O2003097048)
15 and the resin-bound thiourea of Example 18 following the procedurs used in
Example 23. MS (m+H)": 458.



\IO~N\NN NSNaQ~ISIIN+NNMW217.0388 MW 439.56 F
CBH6BrFO C~H2,FN50S The compound was prepared from

werbiemesdifluxro-acetophenone (ABCR) and the resin-boung ¢higwea<afis 734
Example 18 following the procedure 15 used in Example 23. MS (m+H)+:

440. CVO 2005/103034 PCT/EP2005/008%¢34 -84 Example 87 {4-Am

iIno-2-[4-(4-dimethylamino-piperidin-1-yi)-phenylaminol-thiazol-5-yl}-
(4-chlo ro-3-n itro-phenyt)-methancﬁﬁ@-!ﬂEéﬂﬁéBr ONNH O~~10 NH
SNHSNN+0-N+HHO'N OclOClI MW 278.49 MW 501.01 5

CBHSBrCINO3 C23H25CW603S The compound was prepared from . i
B A A AR RS (ABCRY D P AUSiRE bthizo1-5-Y1)-
thiourea of. Example 18. {alenibgdhsheprptadatd siseddn Example 23.
MS (m+H)'": but. 10 Example 88
3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-y|)-pheny|an}ino]-thiazole-5-
carbonyl}-benzon itri le N

Q N

! 8r
N o
~ N
9 2
N S N)\S
J A s -
@\s NTTN
Cl
MW 233.49 MW 456.01

= CgHB7CI0 CaghaCIN08

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. .

10 Example 84

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

!
N

f Br -

o O‘Q N

N S /@/N PN /Nﬁ\ E s
®/\S/H\NAN + | L . N© S
F

MW 235.03 : MW 45755
CgHgBri; 0 CogHasF.N;08
The Compound was prepared from 2-bromo-3' 4’-difluoro-acetophenone

15 (ABCR) and the resin-bound thiourea of Example 18 following the procedure

used in Example 23. MS (m+H)": 458,



Br J~JIliNaN+//N13NO 5NN ~"..JJ N MW 224.0583 MW 446,58 N
~ C9H5BrNO C34H,6N60S The compound was prepared from

W@ bvemasdl-cyano-acetophenone 1s (Oakwood) and the resid-bbiiRg0s/003734
thiourea of Example 18 following the prog dure used in Example 23. MS
(m+H)+: 447. WO 20051103034 PCT/EP2005/003734 -85 Example 89
[4-Amino-2-(4-[1,4Tbipiperidinyl-1'-¢l:nhenaigino)-thiazol-5-yl]-(3-nitro-
phenyl)-methanone Br ON N O N N'ST{ I%;Z[ "TNO ~SININ+ON+INS
1O p.N+~ MW 244.05 MW 506.63 C8H6BrNOa C,6HSQNO2s O 5 The
.compound was prepare%iﬂ‘?-‘ﬁ%’%‘%{%’- P EBEPRRone  (Oakwood)

and the resin-bound thiourea of Example 19 following the procedure used

i @@ﬂ&mﬁ@%&}lﬂﬁg&w&ﬁmiﬁﬁpﬁﬁaanhﬂey@})@mmdichloro~phenyl)ﬁmethanone

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-I-yi)-phenylamino]-thiazol-5-yl}-
(3-nitro-phenyl)-methanone /~ N O Br ON /
Q

N
i- Br
N 8]
O/\ Yy N
SPes —
Y
®/\S)L”N N “cl 7 Hoo

: i

MW 267.94 MW 490.48 c
CaHBrC1L0 CpaHinClN-0S
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-d imethylamino-piperidin-1-yl)-

phenyiamino]-thiazoi-5-y!}-(4—fiuoro-pheny!)~methanone

' Br
Il;\. OT) Q N
O e L
®/\SJ\NJ\N ¥ @
‘ F
MW 217.0385 MW 439.56 F
CalisBIFO Gy 0,08
The compound was prepared from 2—bromo~4’-f§uorowacetophenone
(ABCR) and the resin-bound thiourea of Example 18 following the procedure
15 used in Example 23. MS (m+H)": 440.



N ~N 1Imo-Na+ 0-Nh(r)~SNN N ~\JJO O,+ MW 244.05 MW 492.60

N C6HBrNOa C25H26N60aS The compound was prepared from
wo-braamos&nitro-acetophenone (Oakwood) and the resin-bowgerhiouieans734

of Example 20 following the procedure 15 used in Example 23. MS

(m+i-i)+: 493. WO 2005/103034 PCT/EP2005/003734 -86 Example 91

{4-Amino-2-[4-(3-hydroxy-[l,4']bipigeridinzll-#'-gi)-phenylamino]-thiazol-5-

yl}-(3-n itro-phenyl)-methanone 0 N N~\N SJ~N~Nii+

O,Ny NSO O N+ MW 244.05 MW 522.63 CaH6BrNO3 C26H3DNs04S

R ST S B G e

procedure (4-chloro-3-nitro-phenyl)-methanone

! Br
S
NH S N '
L — -
57NN ot
®/\ H H M
ol

MW 278.49 ' MW 501.01
C,HBICINO, CpoHssCINGO,S

The compound was prepared from 2-bromo-3-nitro-4'-chioro-
acetophenone (ABCR) and the resin-bound thiourea of Example 18 foliowing the. -
*‘brocedure used in Exampie 23. MS (m+H)": bU1.

10 Example 88

3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl}-phenylamino}-thiazole-5-
carbonyl}-benzonitrile

[

_N
) | Br O
N
o 0wt
N ’ )
IO L o — .
=
®/\s N7 N : W
=
MW 2240583 Mmw 44658 N
CH BINO CagHasNs08

The compound was prepared from 2-bromo-4'-cyano-acetophenone
i5 (OakWood) and the resin-bound thiourea of Example 18 following the procedure
used in Example 23. MS (m+H)": 447, |



used in Example 23. MS (m+H)+: 523. Example 92 10
{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-

-pitro-phenyl)-methanone Br N NN O ON N NI S N-( S/IAN@?@%@&E
; : :
“?ﬁ%@gg‘% W 244.05 MW 466.57 11 C8HBBrNO3 c23H2-p Yhe 34
compound was prepared from 2-bromo-8%nitro-acetophenone 15
(Oakwood) and the resin-bound thiourea of Example 18 following the

procedure used in Example 23. VEBX@muMp+8267. M70 2005/103034
PCT/EP2005/003734 -87 Example 93

- 8 ipejdishtyPrRriramiaeb sy -(3-nitro-
mzo@@ﬂc%r%ﬁﬁ F(g(yﬁlggwam?dg%rwg\ @) w ~SNNII KI]I\(Ia T °

0'NISO 1N OO MW 258 0P RV HsH S RG e CcoH2BINO3

C,,H28N603s The compound was prepared from
5-(2-bromo-acetyl)-2-hydroxy- benzamide (ABCR) and resin-bound

thiourea of Example 18 following the o N
S Q.

r '
®/\S'TLNJS}\N/E:( + oﬁ@ i T ON/H\

MW 244,05 MW s0683 1
CoHBNG, C G NOS

The compound was prepared from 2-bromo-3'-nitro-acetophencne
(Oakwood) and the resin-bound thiourea of Example 19 foliowing the procedure

used in Example. 23, MS_(m+H)": 607..

5

Example 90

{4-Amino-2-{4-{4-pyrrolidin-1-yl-piperidin-1-yf}-phenylamino}-thiazol-5-yl}-
(3-nitro-phenyl)-methanone

4
@ . Br _ O\]
SWsacll 5 — O

10

®/\st N
H
0
C)":Ni-
MW 244.05 MW 49250 b
- 0
CeHgBrNO, : CostaN04S

The compound was prepared from 2-bromo-3'-nitro-aceto phenone
(Oakwood) and the resin-bound thicurea of Example 20 following the proce_,dure

15 used in Example 23. MS (m+H)": 493.



procedure used in Example 23. "MS (ni"+H){: 481. 10 Example 94
5-{4-Amino-2-[4-(4-pyrrolidi n-1-yl-piperidin-1-yi)-phenylamino]-thiazole-5-

o) 2-h yd roxy-b anzamide ONN~BrO\'NHZ NHNahlO

Wﬁa’gpﬂgﬁ& FIH O NHZ OH O MW 258,07 MW 506.63 NH2 Ot 1/EP2005/003754

C9H5BrNO3 C26H30N603S 15 The canggound was prepared from
5-(2-bromo-acetyl)-2-hydroxy- benzamide (ABCR) and the resin-bound
thiourea of Example 20 following tHexgnoptdarke used in Example 23. MS
(m+H)+ 507. WO 2005/103034 PCT/EP2005/003734 _88 Example 95

e R ey AR O TP R 2 S Ren kol fazol. -
yi}~(3-nitro-phenyl}-methanone

9]
6 Br Q
N
NN/{SJ\ND/U ol l\ R @\ ! l

N
[1}
0
MW 244.05 MW 52263 N
CHBING, CagHaoNg0,S 0

5 The compound was prepared from 2-bromo-3'-nifro-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-dimethylamino-piperidin-1-yl}-phenylamino]-thiazol-5-yi}-
~ {3-nitro-phenyl}-methanone

QU

2

GY\

C

QL
B = o

MW 24405

: MW 468,
CyHBrNO, Coatoale

a7

C,5
The compound was prepared from 2-bromo-3'-nifro-acstophenone

s (Oakwood) and the resin-bound thiourea of Example 18 following the procedure

15
used in Example 23. MS (m+H)": 467.



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 tribromide-
wNdreh;d6.5 mmol, 1M solution in CH2CI2, 16.5 ml-) was addavkstomndy o734

ana the mixture was stirred for 1.5 hou[ss%'pe reaction was quenched
with ice water and to the organic layer was separated. The aqueous layer

was extracted with EtOAc and -the&gﬁ favyere combined and dried with
sodium sulfate. Removal of solvenrgavéﬁa—greenish solid which was

purified by chromatography (EtOAc/Hexane, 25%) gave an off-white

sl Ao -2 i Ardienad g st cnpib aEinstedaPh e mdanain etdpiazole-5-

15 Example 96 {4-Amin@a%ﬂ6ﬁ@pwn%&iaﬂyy¢@i%rﬂﬂjdbl-yl)-phenylami
nol-thiazol-5-yl}- (3-hydroxy-phenyl)-methanone N O Br N N NHi ND NH
SI'H"~10\IJINhS,I~-IN+HHHOj:HPIMW 215.05 MW 463.61
HO C,H7Bro, C25H29N502S WO 2005/103034 PCTIEP2005/003734
_89 The compound was prepared from 2-bromo-3'-hydroxy-acetophenone
(Example 95) and the resin-bound thiourea of Example Zo/fpllowing the

oy S —
RPN e G - T
N ]

MW 258.07 MW 480.58
CahtyBiNQ, CagHagNg04S

The compound was prepared from 5-(2-bromo-acetyl)-2-hydroxy-
benzamide (ABCR) and the resin-bound thiourea of Example 18 fqﬂowirjg the
"piocediirs Used it Exaimple 23. MS (mi+H)™: 481

10 Example 94

5-{4-Amino-2-[4-{4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-2-hydroxy-benzamide

G

D o Q) -

NS i\ON ﬁ o NQ)NLINHEO
!

+ N
®/\S N/\N = g 3
H H
NH, OH
0
MW 258,07 MW 50863  NH, OH
- CHGBING, CogisgNe0,S 2
15 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.



procedure used in Example 23. MS (m+H)+: 464. 5 Example 97
{4-Amino-2-[4-(4-pyrrolidin-I -yl-piperidin-I -yl)-phenylamin o]-thiazol-5-yi}-

wW@B2hystrorysphenyl)-methanone NQ O Br ON N NHi NH S M pei/d¥ 2003 /563734
HHH2NH MW 214.06 MW 476.65 HIN GaHaBrNO, C,IH32N60OS., - ™
The compound was prepared from 2-broﬁﬁ):3'-amino-acetophenone io
(made though the procedure from m Journal of Heterocycle
Chemistry, 1991, 28(3), 673-683) -bound thiourea of
Example 19 following the procedure used in Example 23. MS (m+H)+:
A77. Example 98 18-Bromo-1-(3-hydroxy-phenyl}-ethanone
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(2,3-dihydro-benzo[1,4]dioxin-6-yl)-methanone om ~O Br~ A~NJ O N
NHz NH S Nom/NS Il O ~SNxN + H~\G HH ~10 MW 257.09 MW
521.64 OJ Ct,H~Br03 C27H31N,C4S The compound was prepared from
2-bromo-|-(2,3-dihy8ro- renzo[l,4]dioxin-6-y|)-ethanone (Mac}/bri fge
International) and theYyesin-bound BEr,

et e S
% CH,Cl, 5
MW 228.07 MW 218.05
CoHgBrO, CgHyBr0,

To a stirred solution of 2-bromo-1-(3-methoxy-phenyl}-ethanone (Aldrich,
344g, 15 mmol) in methylene chioride (20 mLyat -10 °C, boron, tribromide:
(Aiarich; 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)-phenylami noj-thiazol-5-yl}-
(3-hydroxy-phenyll-methanone

O O .

i : N
. NH . % —_— = J\ )
s ‘N/U\N + P NS
®/\ “4 H ‘ HO _
MW 215.05 MW 48361 4o

CyHBro, o © CogMaal0,8



WO 2005/103034 PCT/EP2005/003734 -90- thiourea of Example 22
following the procedure used in Example 23. MS (m+H)+: 522. Example

wO%RRs/103034 _ S . PCT/EP2005/003734 -
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yO-phenylaminoj-thiazo(-5-yl}-
(3-f(uoro-phenyl)-methanone 0'1 O BrfN8éNH NHSNz (-P)HHI/+/F
Sio PHHMW 217.04 MW 481.60 F C8H6BrFO C,H28FNsOzS The
compoUi@ W pRaiishecfi diie BATEBrEPAE AV Bromié evasishéRRhenone

SRR and the resin:RKRe thieknea of Examiye 20 fellewing the 10
lg?oc?gﬁre used in Example 23. MS (m+H)+: 482. Example 100 {{Z%Amin

SIoGRIURSTRAIINEXS ST pHéhy fffino)-th iazol-5-yl}-
(3-f(uoro-4-methoxy-phenyl)-methanone 150~ ~N'(~\ N~~Sr~NN ~,
OJINSI NI'SI~N\Sx"™/cF ~o

5 Example 97

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

. Br _
o /@/@!\O © Q\O\ /’ﬁ\ lNHZ
/U\ﬁ ' H,N

et o
X e
s N
MW 214.05 MW 47865  HN
CHBNO - CasHpleOS |~ -

The compound was prepér@.d from znbronio-B’—aminouacetophenone
10 {made though the procedure from Zhang, M. Q., Journal of Heterocycle
Chemistry, 1891, 28(3), 673-883) and the resin-bound thiourea of Example 19
following the procedure used in Example 23. MS (m+H)": 477,

Example 88

15 {4~Amino~2-[4-(4—morpholin~4»yi-p§peridin-1-yl)-phenylamino]-thiazo[-S-y{}-
(2,3-dihydro-benzo[1,4]dioxin-6-yl}-methanone

| G
g@ © Q NH,
®/\S HoR ' O\j’ v 7

MW 257,09 MW 521.54 NP
CgHeBrO; ' CartaiNsCyS

The compound was prepared from 2-bromo-1-(2,3-dihydro-
benzol1,4]dioxin-B-yt)-sthancne (Maybridge international) and the resin-bound



MW 247.07 MW 511.6231 C9H8BrFo2 C26H30r N5SO3S WO
2005/103034 PCT/EP2005/003734 -91 The compound was prepared
Wf\%)égzb_’ly'-%mo 3-fluoro-4-methoxy acetophenone (Chu et al. perrpanos/ioosras
66 97048) and the resin-bound thiourea of Example 22 following
the procedure used in Example 23. MS{&{*H)+: 512. Example 101 _
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylam ino]-thiazol-5- g
bieinzokh 3ifiExat-higl 2Acitimang tod CrOCERIURE KEed K RRTNING-£7, &X
: N_{!%J\/I 543.06 MW 507.62 0 G9H7BrO3 C26H29N504S 0--J The
ég]mp undwas prepared from 1-benzo[1,3]dioxol-5-yl-2-bromo io
ethanone (Maybridge International) and the resin-bound thiourea of
Example 22 following the procedure used in Example 23. MS (m+H)+:
508. Example 102 Example 99
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-

R T

(3-fluoro-phenyl)-methanone

91}

'/\O Br OK/)\l
S ST Y e

MW 217.04 MW 48160 F
CH BrEO ot FNO, S

The compound was prepared from 3-fluorophenylacyl bromide (Maybridge
International) and the resin-bound thiourea of Example 22 following the

10 procedure used in Example 23. MS (m+H)": 482.

Example 100

{4-Amin 0-2-[4-(4-morpholin-4-yl-piperidin-1 -yl}-phenylamino]-thiazol-5-y1}-
(3-ﬂuoro-4-methoxy-phenyl)-methanone

15

o Br \Q\l N

MW 247,07 MW 511.5231
CoHgBIFO, CogHaFNgO:S



C,H,Bro3 C26H61N503S The compound was prepared from
2-bromo-3'-methoxy-acetophenone (Aldrich) and the resin-bound thiourea
w8hEaRie 22 following the procedure used in Example 23. p& fiprobhos734

494. 20 WO 2005/103034 PCT/PP2005/003734 -92 Example 103
{4-Amino-2-[4-(4-morpho|in-4-y|-piperidhﬁﬂ-yl)-phenylamino]-thiazol-5-y|}-
(3-hydroxy-phenyl)-methanone o /"OBr O, NNJONHS\N'NH2 +/N|
O H H O eSS MW I A8aSMRREA IO PR BISAC IR ORIS03S
The,GmRAKAd yras peeparerdiame2dTon)-ahtiydkoxyshoatopheripinerea of
(Example 95). and. the resin-bound thiourea Exarr[lglg 22 fgl)l?wiﬂgﬁhg;]z
pRoGaTRFe 46 AMEDGINE RERET T Fe6 10 Eample 105 - 0=
3-{4-Amino-2-[4-(4-morph olin-4-yl-piperidin-1-yi)-phenylamino]-thiazole-5-
carbonyl}-benzon itrile o~ O Br ON NH S\ N NHi S~HHI/+1/\iINs O

5 NH Example 101

_ {A-Amino-2-[4-(4ﬂmorphoiin-A-yi~piperidinm'i -yi)-phenylamino]-thiazol&#yi}w
benzo[1,3]dioxol-5-yl-methanone

o’\’
o B Lo
S
. ' N N
Sl — O
E3
®/\s NN - = N/[\S o)
o/
MW 243.06 MW 507.62 P
SEHBrOy . CagtlpgMs0,5 r}x.

The compound was prepared from 1-benzo[1 ,3ldioxol-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-morphoﬁn-4-yi~piperidin-1 -yi)-phenylamino]-thiazol-5-yi}-

15 (3-methoxy-phenyl)-methanone
’ . @]
e Q
ShaN Q
ey — o
®/\SJ\NJ\N ¥ Mo
O N° '8
! =
g
MW 243.06 MW 493,63 /o
CeH,BrO, CogHaNsO58

The compound was prepared from 2-bromo-3’-methoxy-aceiophenone -
(Aldrich) and the resin-bound thicurea of Example 22 following the procedure
used in Example 23, MS (m+H)": 494.
20



10

15

MW 224.06 MW 488.62 CgH6BrNO C26H20N602S N The compound
was prepared from 2-bromo-3'-cyano-acetophenone 1s (Oakwood) and

wihaysesindeund thiourea 'of Example 22 following the procedyye, pseds0g3734

Example.23. MS (m+H)+: 489. WO 2005/103034 PCTIEP2005/003734

-93 Example 105 -92-

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

(3-nitro-phenyl)-methanone O 8r NExgomeNid2 prSNN+ ON*NSHH

HOO01l. MW 244.05 MW 508.60 N 5 C8H5BrNO3 Cz5H2,NBO,S O The

Cgfmﬂﬂﬂg-‘ﬂ%ﬁlfﬁeﬂﬁf%f&?mA@(%ﬂﬁéﬁmﬁrﬂ'%}im@ﬁy‘%ﬁino]wthiazol-ﬁ-yl}-
a :

(Oakwood)!and,theresin boun6-thiourea of Example 22.following:the
procedure-. used in ExAMPEIV Al ImgHeaPERample 106
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(4-meth oxy-3-nitro-phenyl)-methanonell OBrNNN NSi\Na __
()'SANIN C + N+ N SI

e

N

o
O/N\) o \Ql
NH S
AT —

N
®/\ s ﬁk o Qg)l\?éj

MW 243.06 MW 47861 OH
CyH;BrO, CogHyghz0,5

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

Q
)
5

MW 224.08 MW 488.62
CotsBNG CagasMsChS
The compound was prepared from 2-bromo-3'-cyano-acetophenone
(Oakwood) and the resin-bound thiourea of Example 22 following the procedure
used in Fxample 23. MS (m+H)": 489.



0 0~ O.N. MW 274.07 MW 538.63 0 0~ C9H5BrNO4 C25H30N505S

The compound was prepared from 2-bromo-3'-nitro-4'-methoxy 15
waceiepheasone (Prepared according to Nam, Nguyen-Hal et a g,%l%:r%%n 05734

& Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) an

resin-bound thiourea of Example 22 folldsting the procedure used in

Example 23. MS (m+H)+: 539. WO 20051103034 PCTIEP2005/003734

-94 Example 107 {4-Ami no-2-[4-(&Exarte 08 yi-pi peridi

n-1-yl)-phenylami no]-thiazol-5-yl}- (4-m et h o xy-3 -nitro-phenyl) -m eth a

N QA BN = R INEHN SN NI RIH N0t -y 1) M R (Yarhh 1:tRidd o1-5-y1} -
HOHOO.N. MW 274.07 MW 522,630 0, C HBBrNO4 C26H30N,04S

5 The compound was predﬁré‘bﬂfpoi?;hf%y BeihaRRB0e. methoxy-
acetophenone (Prepared according to Nam, Nguyen-Hai et at, Bioorganic
& Medicinal Chemistry Letters, 2001, 11(23), 307373076) and the
resin-bound thiourealof Example'20 following the procedureiised in
Example 23 MS o

Br K/N

o N
| oo 0
J\/@O+o . D

NH
A
O

- NS
i H
8

ofN+
MW 244.05 MW 5-08.60 1
C3HgBrNQ, CoHuNe0,S  ©

The compound was prepared from 2-bromo-3'-nitro-acetophenone
(©akwood) and the resin-bound-thicurea of Example 22 folowing the prossdure -
used in Example 23. MS (m+H)": 509.

Example 106

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl}-phenylaminoj-thiazol-5~y{}~
(4-methoxy-3-nitro-phenyl)-methanone

O/w
I/\O Br K/N
‘ N o
O 0
S )
Y S
®/\s NN 0N X
8T

MW 274.07 MW 538.63
CgHgBrNG, CoghlgNgC5S

The compound was prepared from 2-bromo-3'-nifro-4’-msthoxy-
acetophenone (Prepared according to Ném, Nguyen-Hai et al, Bioorganic &
Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) and the resir-bound -
thiourea of Example 22 following the procedure used in Example 23. M3
(m+H)™: 53. |



(m+H)+: 523. 10 Example 108
[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl-phenylamino)-thiazol-5- yl ] -(4-m e th

i phenyl) -methanone 8 ONNH2 NH S'l ~I
R r?l”sfﬂg%ﬁ HHUH O O~ O.N. MW 274.07 MW 536.66 0 ODP RPN 07
C H BrNO4 C H32N6C4S 2]' 15 The compund was prepared from
2-bromo-3'-nitro-4'-methoxy- acetophenone (Prepared according to Nam,
Nguyen-Hai et al, Bioorganic & MeHit#BEPEhdMistry Letters, 2001,
11(23), 3073-3076) and the resin-bound wo 2005/103034
PCIERRR05/9931 %ﬁﬁ?df"&ﬁﬁt@aﬁfrﬁmﬂﬁ A9 AplveRg IR INETesRERD -5 -y 1 -
used in Example 2 S (m+H)+: 537, Ex e 109 5
{4-Amino-2-[4-(4-pyrréfidmetbaipemith Q%mmm%%zol-&yl}-

_ tolyl-methanone /~~Br ON N N NH(r)NHS\Na+O ISNS

.

9
M»Ug : D,
AR S

=
xIr=

OTN*r
- 1i
MW 274,07 Mw s2283 O Oy
CHBrNC, Coghtah 0,8
5 The compound was prepared from 2-bromo-3"-nitro-4’-methoxy-

acetophenone (Prepared according to Nam, Nguyen-Hai et al, Bioorganic &
Medlcanai Chemlstry Letters 2001 11(23) 30?3 3076) and the resm -bound
thlourea of Example P followmg the procedure ‘Used in Exampie PRIRTES
(m+H)": 523.

10

Example 108
[4-Amino-2-(4-[1,4'Tbipiperidinyi-1'-yl-phenylamino)-thiazol-5-
ylj-{4 -methoxy- -nitro-phenyl)}-methanone
O : Q)
o N
r Q
Bepey 0 — N
®/\ %‘1’ H
0 O
MW 27407 MW 538.68
CgH, BrNG, GOS8
15 The compound was prepared from 2-brome-3'-nitro-4’-methoxy-

acetophenone (Prepared 'accordin'g 1o Nam, Nguyen-Hai et al, Bioorganic &
Medicinal Chemistry Letters, 2001, 11(23), 3073-3076) and the resin-bound



INITH MW 213.08 MW 461.63 C9FI9BrO C26H31N50S Thiel
‘compoundiwas prepared from 2-'brom6-3'-methyl-acetophenone:
W@;ﬁgg{gg)ﬁccording to Chu, Xin-jie et al, W02003097048) angct}f'EPmosmosm

rein-bouna to thiourea of Example 20 following the procedure uséed in°
Example 23. MS (m+H)+: 462. Example $£0
{4-Amino-2-[4-(4-dimethylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-
15 itelyemefiarmme!Bri SNaNewNitd N NFHCAMIS CeddH+ExARESIRWAS
2 n%%%qg)Mg\é?%ﬁo C,HOBrO C,4H29N50S The compound was prepared
from 2<pbromo-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. MS 20 (m+H)+:436. WO
2005/103034 PCT/EP2005/003734X85 8% 111,
[4-Amino-2-(4-[1,4]bipiperidinyl-1'-yl-phenylami no) -thiazol-5-yl]-tolyl-.

5 MghapaneNBBr@Yyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-

tolyl-methanone
‘ ‘ Br Q\!
S
NH S /@f“ Y
N A
_H

e

s e
TRE SompBURit WaS Brepared from 2:Bromo-3*Methyl-acetophéenons:
(Prepared according o Chu, Xin-jie et al, W02003097048) and the resin-bound
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-’i -yl}-phenylamino]-thiazol-5-yl}

15 tolyl-methanone
!
f Br ~N
o G
N N
S X Q1
| RV
HOH

s
The compound was prepared from Z-bromo-S"-methy!«acetophenone
{Prepared according to Chu, Xin-jié et al, WO2003087048) and the resin-bound
_ thiourea of Example 18 following the procedure used in Example 23, M3
20 {m+H)": 4386.



O~IN\N NNIihO~SININNSO01- + MW 213.08 MW 475.66 C9H,BrO
C,H33N50S s The compound was prepared from

“;3?agg%-@[imethyl-acetophenone (Prepared according to CRiy;ptif-iiR Sz 734
a(, W

5

10

i5

02003097048) and the resin-bound thiourea of Example 19

following the procedure used in Exampl€23. MS (m1,H)+.:476,:.. 10
Example 112 {4-Amino-2-[4-(4-morpholin-4-yl-piperidin-|
-yl)-phenylamino]-th iazol-5-y}- tofans@ddde, compound with
hydrobromide OBrN"*ON\N NSN”*10 xx+NS~SNNHBrMW

21308\ 477 (3401 GBS EGRAHILEORanBo i zznbgoyidolyl-

prepared from 2-bromo-3'-methyl-acetophenone 1s (Prepared

according to Chu, Xin jie et al, WO %) and the resin-bound
thiourea of Example 22 following the procedure used in Example 23. MS
(m+H)+: 478. WO 2005/103034 PCT/EP2005/00373AQ9,7 Example 113
{4-Amino-2-[4-(4-dimethylamino-piperigin-I-yl)-phenyl
(4-methoxy-3-nitro-p -methan Sr "N

hiazol75-yl}-
N N

Nog § — O\ ,!fu‘\ j\l 0
S)LN/U\N/@ *+ N S/@

MW 213,08 MW 475.66
C,HBrO CrhigsNsOS

The compound was prepared from 2~bromo_-S’—methyl—acétophenone
{Prepared according to Chu, Xin-jie et al, WQ2003097048) and the resin-bound

thiourea of Example 19 following the procedure used in Example 23. MS

(mEH) 476,

Example 112

{4-Amino-2-[4-{4-m orpholin-4-yl-piperidin-1 -yl)-phenylamino]-thiazoi-5-yl}-
tolyl-methanone, compound with hydrobromide
0
. (\G Br Q\Z
N o Q y
LA /E:rU )5 — Qs
®/\SJ\N " ) HEr

MW 213.08 MW 477.63 + 81
CoHBr0 CogHaNs 0,5 + HBr

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 22 following the procedure used in Example 23. MS

(m+H)": 478.



~N~NNHz HSON I\ ~~1YI~~.11J10 ,J~S i/INp-T5NNO, N+H
CIHHO,N+i MW 274.07 MW 496.59 0 O.. 5 C,H5BrNO4
w&2tE2:A6P4S The compound was prepared from PCT/EP2005/003734
2-bromo-3'-nitro-4'-methoxy- acetophenone (Prepared according to Nam,
Nguyen-Hai et.al, Bioorganic & MediekhatChemistry Letters, 2001,
11(23), 3073-3076) and the resin-bound thiourea of Example 18 following
the procedure used in Example E_Zém.@_fﬁﬁdﬁ+H)+:497. Example 114
{4-Amin 0-2-[4-(4-pyrrolidin-I -yl-pi peridi
H MJ rwwg aminahitazrinsyb- ﬁﬁa@ﬂdlh-ﬂhslhy@mreﬁaaﬂmr}mazoi 5-yI}-
N~~\NH8 N ON NH2 JI I/ N + Nisi E !ﬁ/ Zt 1026 MW 475.66 |
15 c10H1,Bro C2 A TARIEOY THE EERBEGHY WALFRSIIPES 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

.-'-—‘

3
—N

j Br
o~ oy U
SPeN — Ty
< N8
H

.

& S)k” y oy
o . O i
0.

MW 27407 . MW 496.58

Tyl BrNO, CpaHaaMe0,S

The compound was prepared from 2-bromo-3’-nitro-4’-methoxy-

acetophenone (Prepared accordmg 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

16 (m+H)": 497.

Example 114

{4-Amino-2-4-(4-pyrrolidin-1 -yl-piperidin-1 -yh-phenylamino]-thiazol-5-yl}-
| (3-ethyl-phenyl}-methanone

G
D oS O
O’N N NH,
®/\/LJL/© : é — L

MW 227.1026 MW 475.88 E
CotB0 -+ CoraN;08
15

The compound was prepared from 2-bromo-3'-gthyl-acetophenone
(Prepared according to Chu, Xin-jie et al, W02003087048) and the resin-bound

thiourea of Example 20 following the procedure used in Example 23: MS

(m+H)": 476,



(m+H)+: 476. WO 2005/103034 PCT/P,P2005/003734 -98 Example 11.5
{4-Amino-2-[4-(4-dimethylamino-piperidin-I-yl)-phenylamino]-thiazol-5-yl}-
wethylfbenyl)-methanone BrN N, , " ~1 NN ~~ N5\ N NN NN k-3¢
NSO MW 227.1026 MW 449.62 5 C10H,1BrO C25HalN50S The
compound was prepared from 2-bromo=88ethyl-acetophenone (Prepared
according to Chu, Xin-jie et al, W02003097048) and the Tesin7bound.;..,
thiourea of Example 18 following the procedure used in Example 23. MS
(m+H)+: 450. 10 Example 116
{4-Amino-2-[4-(4-morpholin-4-yl-ppesaiaipid -y Hhenylamino]-thiazol-5-yl}-
(3-ethyl-phenyl)-methanone ~OBrNNOONNN NNIO NriNIi+NS

{ﬁlA%%gg[ﬁgéqd%%%ino-piperidin—’E -yl}-phenylamino]-thiazol-5-yt}-
(3-ethyl-phenyl)-methancne

|
S
Yr O
AR
MW 227.1026 MW 4490562

- Cypty4BrO ‘ CogHyN05

- The compound was prepared from 2-bromo-3'-ethyl-acetophenone’ .

(Prepared accordmg to Chu, Xi[‘l-—jie et al W02003097048) and the resm -bound.... .

,;'thiourea of Examp[e 18 fellowmg thé procedure used in Examp!e 23, MS
(m+H)™: 450.

¢

Example 116

{4~Amiho-?.-[4—(4-morphoiin~4-yl~piperidin-1 ~yl)-phenylamino]-thiazol-5-yl}-
{3-ethyl-phenyl)-methanone

@

L

I/\O Br

o S
SPos — [N w

LAAS T - N e e

MW 227.1028 MW 401.68
CioHy BrQ CarHagh:0,8

15 The compound was prepared from 2-bromo-3'-ethyl-acetophenone
(Prepared according fo Chu, Xin-jie et al, WO2003097C}48) and the res N~ bound
th;ourea of Example 22 fol]owmg the procedure used in Exampie 23. MS

(m+HY™: 402,



C10H,1BrO CnHa3N502S 15 The compound was prepared from
2-bromo-3'-ethyl-acetophenone (Prepared according to Chu, Xin-jie at al,
wXVRRO03397048) and the resin-bound thiourea of Example 22 foRawiagios734
the procedure used in Example 23. MS (m+H)+: 492. WO 20051103034
PCT/EP2005/003734 -99 Example 117 99 -
[4-Amino-2-(4-[1,4'|bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3-ethyl-
phenyl)-methanone N NQ Br ON BXAmaB IV )~N N1 +'N~Si0 MW
2271026 MW 499.69 C10H11BrO C28H35N50S s The compound was

pr KO basgtapheqinen yRiena et iccastiig lie(3-ethyl-.
Iﬁ) Xr?]r?ﬁépgt] @T\Nmﬁ%‘f@mﬁgy il%ﬁe eS|r)1(’boun§qth|ourea of
Example 19 following the proc rL]J & EQS Ie 23. MS (m+H):

490. 10 Example 118

{4-Amino-2-[4-(4-pyrro|idin-I-yI-piperidin-1-y|)-pheny|am| hiazol-5-yl}-
"~ (3-eth oxy-phenyl)-methano rNo NO:NSNNaNN NXxN i +

IgypiNS MW24310@/, 660 o %

@ik@ - — o

MW 2271026 MW 486.69
Gty B0 CogHaMN 03

4

The compound was prepared from 2- bromo-3-ethyl-acetophenone
(Prepared according o Chu, Xinie et al, W02003097048) and the resin- -bound -

thiourea of Example 19 following the procedu?e used in Example 23. MS

5

“(rH) 490

Example 118

10

{4-Amin o-2-[4-{4-pyrrolidin-1 -yl-piperidin-1 -yl}-phenylamino]-thiazol-5-yl}-
{3-ethoxy-phenyl)-methanone

rD . Br
®/\sjl\ iN/GU ) /\05 T Q

MW 243.10 MW 481.65
CioH4Br0; CotiggNs 0,8

?
S

The compound was prepared from 2-bromo-3'-ethoxy-acetophencne
(Prepared according to Azuma, Hiroshi et al, WO 9902519} and the resin-bound

15
thiourea of Example 20 following the procedure used in Example 23. MS

(m+H)": 402, .



C10H11BrO2 C,2Ha3N502S The compound was prepared from

2-bromo-3'-ethoxy-acetophenone is (Prepared according to Azuma,

Hirgshi |, WO 9902519) and the resin-bound thiourea of @% Q
‘%I_%?ng%ﬁé procedure used in Example 23. MS (m+H)+: 49E2€>.<. %(%3/003734

2005/103034 PCT/EP200s/003734 -100{Egample 119

{4-Amino-2-[4-(4-pyrrol i di n-1-yl-piperidin-1-yl)-p henylam i n

o]-thiazol-5-yl}- (3-cyclopropyl-pheExmpthdifithe DrNoNON M\N \

Ni_ NSCSANINI/N+NS MW 239.11 C HBrn MW 487.67 11,1

C T dswas X Tt R
@gﬁ%?ﬁ%%%b@%%mwﬂ«ﬂﬁsp%@%ﬁ@fr phenylamino]-thiazo!-5-yi}

yl-acetophenone (Prepared according to Chu, xin-jie
et al, WO 20030970483y ehentanybBhsd ViiBr a8t ®&mple 20
following the procedure used in Example 23. MS (m+H)+; 488. 10
Example 120 {4-Amino-2-[4-(4-dimethylami no-piperidin-l@-phenylam
ino]-thiazol-5-yl}- (3-cyc|oprop§-phenyl)-m,ethanone BrN ,N%(l% NO.

N & N

j\f\mj_LN/Q/r\{j{ ¥ - QNE?{N o

®/\s

MW 239,11

MW 487.67
CrihaBrO CaaHN;08
5 The compound was prepared from 2-bromo-3’-cyclopropyl-acetophenone

(Prepared according fo Chu, xin-jie et al, WO 2003087048) and the resin-bound
thiourea of Example 20 following the procedure used in Example 23. MS
(i)’ 488,

10 Example 120

{4-Amino-2-[4—(4-dimethy[amino-piperidin-1 «y)-phenylamino]-thiazol-5-yl}-
(3-cyclopropyl-phenyl)-methanone

|
—N

Br
I o
O/ " N N
Y — - QLo
®/\s NTN |
My 239,11 MW 451,53
CuafinBrO CpeHagNzCS

The compound was prepared from 2-broh‘10~3’—cyclopropyl~aoetophenone
15 (Prepared according to Chu, xin-jie et al, WO 2003087048) and the resin-bound
thiourea of Example 18 following the procedure used in Example 23. MS
(m+H)" 462,



SCININ+NS P MW 239.11 MW 461.63 c¢,1H116ro C26H31N50S
The compound was prepared from 2-bromo-3'-cyclopropyl-acetophenone

W&%%P Eﬁ,@&r d according to Chu, xin-jie et al, WO 200309704%%@%551@/00373 4
resin-bound thiourea of Example 18 following the procedure used in

Example 23. MS (m+H)+: 462. WO 20051163034 PCT/EP2.005/003734
-101 Example 121 {4-Amino-2-[4-(4-pyrroli di n-1-yl-piperidin-1-yl)-phe
nylam ino]-thiazol-5-yl}- (3- fluoro-@gﬁmﬂl&pﬁhyl) methanone Br N\ N N

Z% ol 'lgp?&f Wy iﬁ LN g{g&éﬁé%% o1 -3 oMMazol-5-y1}-

='e; The comﬁjound was prepared from

2-b ro mo-3'-fl uo ro{ZB-ch@myI‘i-aﬁ@fleT@ﬁtﬁ’féy raptiad 3Leording to
Chu, xin-jie et at, WO 2003097048) and the resin-boungkthiourea of
Example 20 following the pro dure used;in Example 2 l\1\ﬁ$j(m+H)+:

N

480. io Example 122 N
M@rg 5 T

F
MW 231.07 MW 479.62
CaH BiFO . CoaflgF OS5

The compound was prepared from 2-bromo-3’-fluoro-4’-methyl-
acetophenone (Prepared according fo Chu, xin-jie et al, WO 2003087048) and
the resin-bound thiourea of Example 20 following the procedure used in Example

23. MS (m+H)": 480.

3

Examplé 122 -

{4-Amino-2~[4—(4—pyrrolidin—'l -yl-piperidin-1-yf)-phenylamino] -thiazol-5-y1}-
(3-ethyi~4—f¥uoro-phenyi)-methanone

_ B N |
N
o 0
L QO : 5 — NON'isiNHZ
W | f H

MW 245.09 MIVY 433.65 :
C o BIFO CoHe P08 rL

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 thicurea of Example 20 *foilowing_the procedure used in Example

23. MS (m+H)": 484,



{4-Amino-2-[4-(4-pyrrolidin-| -yl-piperidin-1-yi)-phenylami no]-thiazol-5-yi}-
(3 ethyl-4-fluoro-phenyl)-metha/noone Br NyY\N N NH, INFHSNNO -t
HSHHF MW 245.09 MW 493.65 C,0H10BrF
W8 ﬁ“*%ﬁ%“’és F The compound was prepared from 2-bromo- CT{EPEG /003734

fluoro is acetophenone (Prepared accordipg to Chu, xin-jie et al, WO
2003097048) and the resin-bound thiourea of Example 20 following the
procedure used in Example 23. MExamtplpr1284. WO 2005/103034
PCT/EP2005/003734 -102 Example 123 _

Ino 2 l-pibe Lepridlol-5-y1

Seh oA Wl e v

SNN N s o 0 MW 25#%%@@69@@1% BRANENRIENS02S 5
The compound was prepared from 2-bromo-3'-propyl-4'-hydroxy-
acetophenone (Prepared according to Chu, xin-jie et at, 2003097048)
and the resin-pbound thioure f Example 0.following th Qie)dure used

in Example. ,
/@g b — o

MW 25713 MW 505.68
CyyH5BrO, CagHashe0,5

5 The compound was prepared from 2-bromo-3’-propyi-4’-hydroxy-
acetophenone (Prepared according to Chu, xin-jie et al, WO 2003097048) and
the resin-bound throurea of Example 20 following the procedure used in Example

23. MS (m+H)":506:

10 Example 124

6'—(4—Aminb~2-{4-[ethyl-(3-pyrroiidin-1 -yi-propyl}-amino]-phenylamino}-
thiazole-5-carbonyl)-1-H-indole-2-carboxylic acid ethyl ester

e O
QL0
N S "O/ AL
M ¥
N -
Q
& N
MW 210,15 MW 558.71
C gt aBINO, - | CoHaN:058

The compound was prepared from 2-bromo-3'-propyl-4"-hydroxy-
15 acetophenone (Prepared according fo Chu, xin-jie et al, WO 2003097048} and
the resin-bound thicurea of Example 20 foliowing the procedure used in Example

23. MS (m+H)": 550.



23. MS:(m+H)+;506:; 10 Example 124
6-(4-Amino-2-{4-[ethyl-(3-pyrrolidin-1-yl-propyl)-amino]-phenylamino}-

“}@ %ﬁgl §G§:§rbonyl) -1-H-indole-2-carboxylic/acid ethyl ester %rc%ﬂyz%amosm P

10

aNIIIgIO JS~"NxN/+OO\_N MW 310.15 MW 558.71
C13H12BCNC3 C30H34N6C3S C 0 Thegdmpound was prepared from
2-bromo-3'-propyl-4'-hydroxy 15 acetophenone (Prepared according to
Chu, xin-jie et at, WO 2003097048 seanl e 128in-bound thiourea of
Example 20 following the procedure used in Example 23. MS (m+H)+:
559. / Rlad &5rt-butyl ester
Ethy%['y{\%f E;P é%g%gﬁ ﬁpIVEéD ?giﬂgﬁm%%%ﬁg butyl ester Oy
N+-O O,N+.0 Boc anhydride ¢ DIPEAY O-~ 0 MW 249.32 C13Hi9N302
MW 349.43 C18H27N304 5 To 'a stirred solution of
ethyl-[1-("4-nifro-phenyl)-pipendih24-yf]-amine (570 mg, 2.28 mol,
prepared through a similar procedure descrlbed by LubISEhwo"

O \N-x- 0. .
' Boc anhydridé
_ N
N .
Q DIPEA
: ~_-N O
~_-N \ﬂ/ Y

O
M 2022 MW 349.43

C13H’19N3O.?. y
CaghlyzNgOy

To 5 stirfad soliition of Sthyl-[1-G-nifro-phenyij-piperidii:4-yll-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-phenyl}-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 fo give a solid. 540 mg, 68%. MS (m-+H)": 350.



Wilfried et at. EP 19920422 with ethylamine and
1-[4-nitro-phenyl]-piperidin-4- one (prepared by the procedure of Taylor, E.
wo-Bhalysynthesis, 1981, (8), 606- 608} in 1,4-dioxane (30 m%@}ﬁgﬁ)wms'zu
(Aldrich, 327 mg, 2.53 mmol) and BOC io anhydride (Aldrich, mg,
2.28 mmol) were added and the mixture_wag 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 greapidiel®as filtered, washed with
water and dried to give a solid. 540 mg, 68%. MS (m+H)}: 350. WO

Tt M —

N++p N N Pd/C 10% Ethanol ¢ Nyo-Y ,NUO/ O 0 T MW 349.43 MW
319.45 C18H2ZN304 CtsH29N302 The compound was prepared from
ethyl-[1-(4-nitro-phenyl)-piperidin-4-yl] s. carbamic acid tent-butyl ester
(Example 1.25){folldwing the procedure usedin in. Exampl S
(m+H){: 320. Exatr
Ethyl-[1-(4-isothiq
10 ester N NS J

anato-phenyl}pipetidin-4-yl]-carbamic acjd tert-butyl

Ethanaol
\\/N\H/OY ~ N O \
! I
MW 349.43 MW 318.45
CraorNaOy CigHasN, O,

The compound was prepared from ethyl-[1-(4-nitro-phenyl)-piperidin-4-y{}-
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-butyt

10 ester
N .
@ e
s /~N
N ' YN\% ©
N
+
Q L g N
N .
~_-N C}Ar 1/\()
] \/NTO%
8]
MW 318.45
C,aHaeMa0, : MW 361.51

CigHzNa0,8

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



s pNN~+CNJ/ N N~NUOa/ 0~NyO-~ O MW 319.45 c H,gN30Z

MW 361.51 r't9H2i N302S The compound was prepared
whlst=Aming-phenyl)-piperidin-4-yl]-ethyl- carbamic acid tert-bpgyl @46k 103734

(Example 126) following the procedure used in Example 3. MS (m+H){:

362. 15 WO 20051103034 PCT1EP2005113734 -105 Example 128

Ethyl-[1-(4-nitro-phenyl)-pyrrolidin-3-yl]l-amine NO2 \ Na2CO3 N~'/O +

+ MeOH, Heat N F MW 114.19 MVExamrge 7 BBV 235.29 C6H14N2

C6H4FNO2 C12H17N302 The compound was prepared from

3-ethylamino-pyr T I ) iHRReDZRRg{AMdrich)
following the proci:gmme ﬁs@dﬁ%@%ﬁgg HI\Q/IFSQd(pm+H)JE?§36 i‘H

» NO, o .
O A ~
N NeaCOs ,,N-@‘N/Y
+ , I 0 N
[ Nj :

MeOH, Heat
F
MW 114,19 MW 141.1027 MW 235.29
CoHialN, CgHyFND, 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)": 2386,

Exampie 129

Ethyl-{1-(4-nitro-phenyl)-pyrrolidin-3-yi]-carbamic acid tert!-butyl ester

P 00
EN@N‘ | BOCAmhyide o L
eleg .2
DIPEA 0

MW 335.41

CromiTiE02 CiTH2oNR04
10

The compound was prepared from ethyl-{1-[1-(4-nitro-phenyl}-piperidin-4-
yll-pyrrolidin-3-yl}-amine (Example 128) following the procedure used in Example

2. MS (m+H)": 336.



Example 129 Ethyl-[1-(4-nitro-phenyl)-pyrrolidin-3-yl]-carbamic acid

tert'Vbutyl ester /~ 00 N \/BOC Anhydride a N ~N~ O IN+/ Na DIPEA
%%g§%32()g4mw 335.41 C12H17N302 C17H25N304 10 The com]E)oun(_:I

Was preparéd from ethyl-{1 -[1 -(4-nitro-phenyl)-piperidin-4- FCT/EP2005/003734

yl]-pyrrolidin-3-yl}-amine (Example 128)-follewing the procedure used in

Example 2. MS (m+H)+: 336. WO 2005/103034 PCT/EP2005/003734

-106 Example 130 [1-(4-Amino-phédixdymiedlitlin-3-yl]-ethyl-carbamic

acid tert-butyl ester O N Pd/C 10% ON* N~ ~/ HZN\Na 11- 4 MW

335¢41 MM%-%%&Mﬁé&%%ﬁlivﬁié}kwﬁéi%ﬁmafﬂw&tyr ester

prepared from ethyl-{1-[1-(4-nitro-phenyl)-piperidin-4-

yl]-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-yi]-carbamic acid tert-butyl

ester N NAS >/

0.0 O
- h ~0

C, N~ PdIC 10% N
O T Oy
0 .

MW 33541

: MW 305.42
C17H23N304 C17H27N302
5 The compound was prepared from ethyl-{1-[1-{4-nitro-phenyl)-piperidin-4-

yi]-pyrrolidin-3-yl}-carbamic acid tert-butyl ester (Example 129) following the
procedure used in Example 2. M3 (m+H)" 306.

Exampie 131

10 Ethyl-[1-(4-isothiocyanato-phenyl)-pyrrolidin-3-y{]-carbamic acid tert-butﬂ

ester

)
MW 305.4238 MW 347.48
Gy N0, CigHzsNg0,8

The compound was prepared frorm {1-[1-{4-aminc-phenyl}-piperidin-4-yl}-
pyrrolidin-3-yl}-ethyl-carbamic acid tert-butyl ester (Example 13C) following the
15 procedure used in Example 3. MS (m+H)": 348. - '



S(Ni /+NNOO,1- ,NOOy MW 305.4236 MW 347.48 C17H2JN30,
C18H25N302S The compound was prepared from
{1-[1-(4-amino-phenyl)-piperidin-4-yl] pyrrolidin-3-yl}-ethyl-car, i id.
W e#—%’é]t(ﬁoééter (Example 130) following the is procedure uselg%zarﬁﬁ% %3734
3. MS (m+H)+: 348. WO 20051103034-RCTHEP2005/003734 -107
Example 132 {4-Amino-2-[4-(3-ethylamino-pyrrolidin-1-yl)-phenylam i
no]-th iazol-5-yl}-(3- fluoro-phenyl)Ex@maiié O Br N o~N"o\ 1.
NHZCN, KOtBu f, F N 2. 50% TFNCHZCIZN SN IN+/0O N MW 347.48
MM R & Q4 MW 42 fRiN302 Féﬁ@@ﬁ@aino thiazol-5-yI}-{3-
' C%éﬂiﬁéSMO T%g%ginw %ﬂ%ﬁgpreparg from 3-f|uoropr]1ehylacyl ¥
bromide (Maybridge InternBHERPASAYREBEHFSMNof Example 131
following the procedure described by Chu, Xin-jie et al. WO 2003097048.
MS (m+H)+: 426. Example 133 io ¥
{4-Aminc;]-1>?<{4 - thylamino-pyrroﬁ;din-1-yi)-phenylamino]ZPiazol-S-yl}-(&
etho

fluoro-4- henyl)-met ne
N
d 1. NH,CN, KOtBu Q N
8 N - A o
LKN F 2 50% TFACH,CL, N
MW 217.04 MW 425,53 F
m 1B 25NI028 CHGBIFO C2ZH24FNS0S '
5 The compound was prepared from 3-fluorophenylacyl bromide (Maybridge

[nternational) and the compound of Example 131 following the procedure
described by Chu, Xin-jie et al. WO 2003087048. MS (m+H)": 4286.

Exampie 133

10 {4-Amino-2-[4-(3~«ethylamino-pyrmlidin-1-yl)-phenyfamino]-thiazoiws-yi}-(3-
fluoro-4-methoxy-phenyl)-methanone

>(O’}ENJ Br

N N
1. NH,CN, KOt8u @\ N—
s N * - y )l\s 0
2. 50% TFACH,CI,
N :

O

1N
_G
MW 347.48 MW 247.07 MW455.56 F
C18H25N028 CHgBrEe, C23H2EFNBOZS O

The compound was prepared from 3-fluoro-4-methoxy-phenylacyl bromide
(Maybridge International) and the compound of Example 131 following the
ibad by Chu, Xinjie et al. WO 2003087048 M3 (m+H)": 456,

‘e S NS S
is pr‘ccdure aescy



OBrN O-tN~p\1. NH2CN, KOtBUNNN \N6 + 'k I O IrCF 2. 50%
TENCH202 N S N ~0 MW 347.48 MW 247.07 MW455.56 F

wS18H2ON302S COHSBrFO2 C23H26FN502S 70 The compound was
prepareé from 3-fluoro-4-methoxy-phenylacyl bromide (Mayﬂr%@mﬂw 003734
International) and the compound of Exampke-131 following the rs
procedure described by Chu, Xin-jie et at, W r-) 2003097048. MS (m+H)+:
456. WO 2005/103034 PCT/EP20&08087184 3408 Example 134
{4-Amino-2-[4-(3-ethylamino-pyrrolidin-I -yl)-phenylamino]-thiazol-5-yl}-(3-
"ﬁ%rﬂ%‘-%%l@-%wgﬂﬁw- rmm@r%@. HerNMina lthiazol-5-yl}-(3-
NHZCN, KOt I~i0°01/2.50% TFA/ICHZCIZHNS~N+'N1/0O
MW 347.43 MW 229.07 MAEHEna7RbeayisReianessosro2
C23H27N5023

o e’
O
Br
S
N NH,
N
1, NH,CN, KOtBu @\
Q 2 /;l\ | o
] + N° 'S
(€ @/ T 2 50% TFAICH,C), H
N _
_ o)
MW 347.48 MW 229.07 - MW 43757 !
C18HZ5N3025 CHBrO, CZBHZTNSO;S
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-ie.et al; WO 2003097048. MS (miFH)"-.438.

Example 135

10 {4-Amino-2-{4-(4-ethylamino-piperidin-1-yl}-phenylamino]-thiazol-5-yl}~(3-
methoxy-phenyl}-methanone

z.

_,\_, 8r @
o\fO o} o
N
N 1. NH,CN, KCBu \Q T
s N + NS
q 9 2 50% TFACHC
N E w @
o
|

MW 361.5% MW 22007 MW 451.80
C18H2TNI02S T HyBr0, C24H25N5028

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,



5 The compound was prepared from 3-methoxy-phenylacyl bromide
(Maybridge International) and the compound of Example 131 following the
%rocedure .described.by Chu, Xin-jie,etal,; Wg2003097048 , M .-thHJ)l'S ,
WO. 248188 thple 135 10 CTIEP2003/603734
{4 -Amino-2-[4-(4-ethylamino-piperidin-1-44zphenylamino]-thiazol-5-yl}-(3-
m eth oxy-p henyl)-methanon e Br O p N~ N 1. NH2CN, KOtBu S N-N i/
NIkS O 10 2. 50% TFAICHZCIZ K:xinié/ B55.51 MW 229.07 MW
451.60 C19H27N3023 C9H98r02 C24H29N502S The compound was
p red fro Wﬁ t | .
r%%@compcﬁ @e‘%l%é amp é@v% %ﬁéﬂgﬁﬂdesﬁﬁﬁgm A
Chu, Xin-jie et al. WG2003607048 v B-pine ryk-ush 9O 9 05/103034
PCT/EP2005/003734 -109 Example 136 {4-Amino-2-[4-(4- ethylam i
no-piperidin-1-yl)-phenylam i noJ-thiazol-5-yl}-(3-
fluoro-4- methﬁi)iphenyl) -methanone N BrOONN 1.RHCN, KOtBu N

0 Br O .
0
N N
1. NH,CN, KOtBis @\ )N,\ L,
NS
!g ,©/ P 2 s0% TRACH,C,

0
F
MW 361.51 MW 247.07 MW £69.50 0
C19HZ7TN3025 C HBrFO, C24H28FNS02S d
5 The compound was prepared from 3-Fluoro-4-methoxy-phenylacyt

bromide (Maybridge intemational) and the compound of example 127 following
‘the procedure.describéd by Chu, Xinjie et.al W0.2003097048.. M3.(m +H)w
470.

10 ' Example 137

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

- 8 ?‘
' I
o .0
OKJ ﬁ) " Nm—/N
O/ ' ©\ 1. NH,CN, KOtBu i ; o
s N . NS
LLN@’ - j

2. 50% TFACH,Cl,

F

MW 361.51 MW 217.04 MW 43056
C18H2TNROZS CgHBrF0 C23+H26FN5CS
15 " The compound was prepared from 3-Fluoro-phenylacyl bromide

(Maybridge International) and the compound Example 127 following the
procedure described by Chu, Xin-jie et at; WO 2003087048, MS (m+H)+: 440.



18

20

3¢

S+ NF 2.50% TFAICHZCIZ i0 F MW 361.51 MW 247:07 MW 469.59
~0 C19H27N302S C9H8BrFO2 C24H28FN502S 5 The compound was

Wﬁ:geéféared from 3-Fluoro-4-methoxy-phenylacyl bromide (Maybrid

e
ﬁgﬂ%(ﬁ’él) and the compound of example 127 following th%c&%g&%ifgqma
described ,by Ghd, Xin=jieet al. WO 2008097048., MS (m+H)y::.,. 470. 10
Example 137 {4-Amino-2-[4-(4-ethylamino-piperidin-1-yl)-phenylami
noJ-thiazol-5-yl}-(3- fluoro-phenyl)ExetharientSRO Br 0~0 O~ N N 1.
NHZCN, KOtBu I N1S O \1 ~~~\//11 F 2. 50% TFAICHZCIZ N F MW
361.51 MW 217.04 MW 439.56 C19H27N302S CgH6BrFO
from 3-Fluoro-phenylacyl
2h=ard-the-compeand Example 127
following the procedure described by Chu, Xin-jie et at; WO 2003097048.
MS (m+H)+: 440. WO 2005/10_3(%34 F%‘T/EPZ 0 055903@%:?4.-110{ ;
Examp]g@@ttprohferatzve activity of the compounas of the invention is

demonstrated below. These activities indicats that the compounds of the

present invention are useful in treating cancer, in particular solid tumors such as

breast and colon tumors.

Kinase Assays

To determine inhibition of Cdk4, Cdk2 and Cdk1 activity, kinase assays
were conducted using FlashPlate™ assays (NEN™-Life Science Products).
ElashPlate assays were performed using-recombinant human-cyelin B-CDK
human cyclin E-CDK2 or human cyclin D1-CDK4 complexes. GST-cyclinE (GST-
cycE), CDK2, GST-cyclinB (GST-cycB), CDK1, GST-CBK4 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
Migh 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 piasmid was
provided by Dr. Veronica Sullivan, Department of Molecular Virology, Roche
Research Centre, Welwyn Garden City, United Kingdom). The Rb proteinis a
natural substrate for phosphorylation by CDK4, CDK2 and CDKT1 (see Herwig
and Strauss Eur. J. Biochem. Vol. 246 (1997) pﬁp. 581-601 and the references

cited therein).

The expression of the 62Kd protein was under the control of an IPTG
inducible prdmoiér in an M15 E. coli strain. Cells were lysed by sonication and h
'puriﬁcaﬁon was carried out by binding lysates'at pH8.0toa Ni-chelafed agarose
column pretreated with 1 mM imidazole. The resin was then washed-several -

times with incrementally decreasing pH buffers to pH 8.0, and eluted with 500
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Anti proliferative Activity s The antiproliferative activity of the compounds
of the invention is demonstrated below. These activities indicate that the
compounds of the present invention are useful in treating ca

ipﬁﬁ%f’rogf)lld tumors such as breast and colon tumors. 10 %%%’E![’?G{}‘\IGOB’?M
Assays To determine inhibition of Cdk4,Gdk2 and Cdkl activity, kinase
assays were conducted using FlashPlateT™ assays (NENT69-Life

%mnﬁﬁdlﬁﬁ@%lc@bfteﬂ@ﬁbﬁ@ilﬂtwmswgwéregm'rfsirﬁféeh&éihi@PES oH 7.5, 30%

e A 5 £ NI DA MRS v

Gl n@W@!ﬁthcﬁGﬁﬁ%emerﬁ@Mﬂat@S,Ta@&%dnd@@ﬁnm Aeydb )
cDNA clones in"bacuiovirus vectors were provided by Dr. W. Harper at
the Baylor College of Medicine, Houston, TX. Proteins were co-expressed

|n nghﬂéwelﬂﬂv{rmsbn:tammwﬁysﬁ@]@@ﬁqﬂé)@\ﬁﬁﬁ fite! driagiaiRmeere
PR RS é@ﬁ{f@@ggﬁﬂ% froNllkes Ry ipusikdgrsEindubated

per j 5, 805-816). A 6x-Histidine tagged
tmmfﬁenfmmfmeah@@mmmﬁ@qvaﬁyrﬁr&é% Wﬁ@a@oeéééeé2§?\ﬁa§tfo' for

“ﬁgg @%&Bg: ?ﬁé@%&;@ t e tBﬁ %Q%v@&%l@/ﬁ%%le@nmhq 00 plAwell

ressmn(gfb asmid was provided

srkecbsiiinal DAhkimnist of FOL ANV gy PR RESE et e i
Centren e sardensciva dmitests mmi@mwé]@d?@amrmselmmounds to be
natural substrate for phosphorylatlon b % ga% g i) Q%ﬁf ration,
Hentiag (ieatSORURR IR ) VR REES DA A% o 68l BHT I
”ﬁgé‘étﬁé%@ %étreclmﬁatiﬁg%xnﬁgamﬁewmtn mﬁﬂmglﬁé&dtpmtem {@asmM
undaer the control or an Inauciple promoter I 10
GHHORi31) s SAcCaiCA0R BRI ke b By Biiing P TF)
é%ﬁe& AlRES 408N ehelateshagargre mumnmm@dwwﬁsi oMol -

azole. The resin was then Washe% sever e Wlth incrementall akerfor
d@b%ﬁ?@&#%&ﬂ%@ﬁi%@e Ry et tﬂ OREH BT E A
PLAT A RARASO0RBdere washed four times with the wash buffer, sealed, and

counted on the TopCount scintillation counter. (Packard Instrument Co.,
Downers Grove, IL]. The percent inhibition of Rb phosphorylation, whichisa -
measure of the inhibition of CDK activity, was determined according to the

:T

foliowing formula:

100 x 1 — (test compound - nonspecific) / (total — nonspecific)

where “test compound” refers to the average counts pei‘ 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 ICg value is the concentration of
test compound that reduces by 50% the protein-kinase 1nduoed incorporation of

the radiolabel under the test conditions descrlbed

The resutis of the foregaing in vitro experiments are set forth in Tabie 1

beiow., The [Csg values are summarized in the Table 1 below.
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W p)roteln stocks were quantitated for protein concentration, all%é)ted

-111 mM imidazole. Eluted protein was dialysed against 20 mM HEPES
pH 7.5, 30% glycerol, 200 mM NaCl, and 1 mM DTT. Purified Rb fusion
Sdred'Atoc. s For all three kinase assays reported herein W@ﬁo{}”[ 003734
FlashPlates were coated with Rb protein @ 10 pg/ml, using 100 pl per
well. Plates were incubated at 4C overnight or at room temperature for 3
hours on a ShakBaskricastalo(Toonspiiic dhogphslijdatitmpassay of
wells was coated with 100 pl/well coating buffer (20 mM HEPES, 0.2 M
NacCi). Plates were then washed twice with to wash buffer (0.01 % Tween
20 in phosphate-buffered saline). Compounds to be tested (“test
compounesTriedanadaedeltrdaddly Bsietnartontenearmay Regetibng to the -
V&?&%é'a@@%ﬁ B%H%@Qiﬂﬁéﬁg E‘Q@rﬁ%@ pldea¢ %Qﬁw QZﬁ;mMnof (Wothods

S, 20 mM MgC12, 0.002% Tween 20, 2mM D
:@Sﬁ\ﬁﬁ) %H%?gdﬁ%@%!mww%waﬁﬂé% Hive @cﬁﬁﬂ%@ﬁéﬁi\ﬁéf@%@ma cell
'ﬁﬁétc}&afﬂgosfﬁ?ﬂ%ﬁé’%\%@%&m@@ée@dm@ aneubaidtion (ATCC: Rockville,

at-toornatemperature on, a sh;aker,for 30 minutes. Plates were was .
I Yirhba RAFSNE TR BIPHNB A SATERRTEE BrPIRETBIREOR fo% Fes

le_aélggw@ter (Packard Instrument Co., Downers Grove, IL]. The
percent inhibition of Rb phosphorylation, WhICh is a measure of the
inhibition of CDK activity, was determined according to the zo following

formulace wé re(ﬁﬂ@&@@@p@@ﬁpﬁﬂ@pﬁé’@ﬁ@diﬁ@@bﬂﬁ@w&p@tﬂf@:&}garith mic

where "test compound" r g—;rs to the aver @ptssﬁ)erm ute fth?le% s were

HI BN QYo 1D PR R FE R AT Hva g & GO URE Se‘% H

ZECGbeﬁBﬁ)t@@Imtgﬂtah@%@ddemmmﬂi‘ﬁet:hﬁhmfemdnm 5\%@@ calmtsext
O BB B BT R G B orespraton

utimkuempnmpaqieratcm‘mﬁ ﬂmt@dmﬂ@kie?%ﬂéﬂ% t@ﬁ@éﬁdﬁi@fﬁﬂai volume Of

%ﬁgtbsg H fgggéég%gfemaﬁ Yét{@se&ﬂﬁ‘?{% R @S% same
e?ow h

values are summarlze e Table |
b@:}hxme of 1.2% DMSO in medium was added to a row of "controi wells" such

that the final concentrétion of DMSO in each well was 0.3%. Wells to which no
cells were added served as the "blank." Wells to which no inhibitor was added
served as "no inhibitor control.™ The plétes were) refurned to the incubator, and
at set time points (determined by their growth curves) plates were analyzed as

desr{:{ibed below.

3-(4,5-dimethylthiazole-2-y1)-2,5-diphenyl-ZH-tetrazolium bromide
(thiazolyl blue; MTT; Sigma) was added to each well to yield a final concentration
of 1 mag/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% ethanot 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
wavelengih of 570 nm with a 850 nm reference. Percent inhibition (% iNH) is
calculated by subtracting the absorbance of the blank weil from ail wells, then
subtrac’ung the ratic of the average absorbance of each test duplicate (SAVE) by-
the average of the controls {Cave) from 1.00. The final number is then muitlphed
by 100 (% INH = {1.00 - Save/Cave) X 1005. The concentration at which 50%



WO 2005/103034 PCT/EP2005/003734 -112 Cell Based Assays

(Tetrazolium dye proliferation assay) Proliferation was evaluated by the

e;{r}%l_lejfl]i%mrdye assay according to the procedure of Denizot ang Laﬁp?% 13734
en:’lfzo?, ¥ and Lang, R. J (mmunol Methods 5 1986, 89, 2711:72.;:;)2 &

cell line used was HCT116, a colorectaligaycinoma cell line obtained from

the American. Type Cell Culture Collection (ATCC; Rockville, MD). The
cells ware orwR iniMeERS SAonedimiisuppienentetewith2G%dC e linear -

and L-glutamine. 10 Cells were plated at the appropriate seegin density
fEgReSIegtitmiet a% e IHR Gb %&%?hﬁ%@%%? VLS HeiFtikue
auitdreoplatendlates wakes meubatedovermigftzti8 Zd anhumidified
incubator with 5% CO2. The next day, test compounds were serially
diluted to four times the final concentration in the appropriate medjum
containing 1.2% DMSO. One-fourth flidiledlume of is each dilution was
added in duplicate to the plates containing cells. The same volume of .

1.2% DMRQ.in Iadiy iwas added i mels eantielnsbs suaimiiat in

the final concentration of DMSO in each well was 0.3%. Wells to wh?ﬂfbno

EENE N &rBKadenteKd Mnmee BRIIYEVRBIASWhHR A TrRibite Caeased
%gg ﬁﬁ"feid as. 3 inhibitor control.” The plates were) returned to the
incu%%c"tor, and)20 g%%et time points (determined by their growth curves)
plates were analyzed as described below.
3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyl-2H-tetrazolium bromide

(thiazo|VERMeMATIT; CIKA) WwaCai2d {o daiKvell to yidlHTa final
concentration, 25 of | mg/ml. Plate e refur tg the.in tgr for
2.5-3 hott¥mapsic. lﬁ‘ié? c&ﬁ‘amg n‘}%&éﬂﬂ‘h as r;lg;r?ﬂ@&eaj and the
resultingEQERaFan metabolite] was solubilized in 100% ethanol with
shaking for 15 minuteéd @t Poom t@r¥feraturel Rsorthancd rEadings were
taken in a naé,rotit_e;r plate reader (Dynatech and Molecular-Devices plate
readersWomRHRE0 nterchangeably) atal3o wavelength of'5760° nm with a
650 nm refezrgnce. PERSER intibittbRT% | NHY 487 1.22
Exalmple 0.017 2.89 0.216 2.00
25 .
Example :
0.005 4.25 1.06 2.80
26
Example _
- 0.017 3.49 1.06 1.85
27
Example
0.053 4.18 1.47 nd
28
Example
_ 0.055 3.9 1.23 nd
29 . .
Bample | o014 | 0545 | 0176 0.84
30 : '
Bxample | G028 | 4 | 172 3.29
31 : :
Example : ' -
' 0.029 5.74 1.91 5.64
32 3
Example ‘ _
ST D009 |- 4950 B85 188 )
33 :




calculated by subtracting the absorbance of the blank well from all wells,
then subtracting the ratio of the average absorbance of each test

wIRIEAR PAVE) B

er is then multiplied by 100 (% INH

fma‘#

num

100). The concentration at which 50% W&12005/103034
PCT/EP2005/003734 -113 inhibition of cell proliferation is obtained (the

the average of the controls (CAVE) from 1.0/0. TJ(]}Q 00373,
= (1.00 - SAVEJCAYE 003734

IC50) is dejgfimiied framiie lineat DEGressiabivKa plot ofihrlogarithm of
the congentration versus percent _inhikifion. The IChoivalues are also
shown ih T4BPERe o'\QS@pHMEI > fftﬂ?@gblééﬁﬁg@he ?éjé??é‘%ﬁ
compoungdseiipe instant Examples in CDK4; CDK2, .and CDKI1 kjnase
assays,|and also the C8sfif the céllfased as$&d ("MTTO)GgSay.
Example CDK% CDK2 CDK1 MTT Number IC50(M) I€so(iM) IC5d(gM)
1C50(jiIVI)EEé<,$@@Ie 0.012 2.891.281.7/5{23 0.032 0.86 0.27 1.22 24
Example 0.017 2.89 0.4189.00 2% &xample 8006 4.25 100518.80| 26
Example 0.037 3.49 1.06 1.85 |27 Example 0.053 4.18 1.17 nd 28
Example &055:3899 1.23 nd 29. ’
P i’ 3.63 3.00 1.73. 0.009
36
Example
3.52 0.52 1.63 0.10
37
Example
- 526 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) | [Cso(uM) | 1Cso{uM) | 1Cso(uM)
E !
XAMPE L o052 | 5.1 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 : '
Exampie
0.0186 5.13 1.25 1.72
44 \
Example
0.005 5.16 2.44 2.48
45
Exampl '
XM 0055 | 567 | 3.81 Nd
46 :
Example '
p. 20186, | .10 10 nd
47




Example 0.014 0.545 0.176 0.84 30 Example 0.028 4.16 1.72 3.29 31

Example 0.029 5.74 1.91 6.64 32 Example 0.009 4.95 0.95. - 1.68 33

,~ o%z }3%% 3034 PCT/EP2005/003734 -114 Example CDK4, ﬁ’% < ins
“gﬁ :“L9 PNumber IC50(4M) IC50(M) ICs0(M) IC50(pM) Exagrﬁ N

0.952 1.68 0.008 34 Example 1.09 0.12 {4.0.018 35 Example 3.63

3.00 1.73 0.009 36 Exam 37 ple 3.52 0.52 1.63 0.10 Example 5.26 1.45

OBy 3fHple | COK4 | CDK2 | CDKi1 MTT
Number | 1Cso(M) | ICso(uM) | ICso(uM) | 1Cso{uiM)
Bxample | ) 074 10 10 nd
48

Example 0.008 0136 | 0.005 nd
49 .

Example

0.007 2.79 0.81 3.12

50

Example 0.23 10 10 nd
51 _ .

Example | o 474 10 10 nd
52

Example 0.096 10 10 nd
53

Example 0.212 10 10 nd
54

Bxample | 57 10 10 nd
55

Bxample | 16 10 477 nd
56

Example 0.086 8.03 3.56 nd
57

Example 0.045 10 10 nd
58 _

Example ‘

0.061 3.09 4.63 nd

59 :

Example 0.09 10 5.77 nd

80 - ) . . . o




Example 4.26 0,97 1.37 0.023 39 Example CDK4 CDK2 CDK1 MTT
Number IC50(M) ICso(p.M) ICso(gM) IC50(isM) Example 0.052 5.11 0.64
wd-ABsAExample 0.002 0.888 0.268 1.41 41 Example 0.086 %1{393{2‘%.79’,&%734
42 Example 0.007 3.5 0.50 1.61 43 Example 0.016 5.13 1.2§ . 2913

Example 0.005 5.16 2.44 2.46 45 Example 0.055 5.67 3.81 Nd 46
Example ...0.186. 10 10 . nd 47 .

Example | CDK4 CDK2 CDK1 MTT
Number IC50(},LM) Ing(;.LM) lC5o(]J,M) ‘1050(],LM)
Example
0.071 10 10 nd
61
Example
P 0.278 417 4.21 nd
62
Example
0.32 10 10 nd
83
Example
0.015 2.70 1.28 nd
64 '
E ]
Xampie 0.018 3.39 1.44 nd
65
E |
xample 0.076 10 4.02 nd
66
EX ]
BRI 047 10 10 nd
67
E !
XM ho8s | 5.95 3.85 nd
68
Example
P 0.102 5.62 6.23 nd
69 :
E ]
xaqn:pe 0.186 10 10 nd
fyu
=xample | o 1e0 | 445 4.06 nd
71
CExample |, :
0.017 2.05 - 0.702 2.50
72
Example ,
2y - 0.088. 8.05... 258 .. 0. . nd




WO 2005/103034 PCT/PP200S/003734 -115 Example CDK4 CDK2
CDK1 MTT Number IC50(p.M) IC50(!.M) ICSO(M) ICSO(M) Example
0.074 10 10 nd 48 Example 0.008 0.136 0.005 nd 49 Example 0.007
W 79541312 50 Example 0.23 10 10 nd 51 Example 0.07177+3/F8378p/003734
52 Example 0.096 10 10 nd 53 Example4Q.212 10 10 nd 54 Example
0.37 10 10 nd 55 Example 0.16 10 4.77 nd 56 Example 0,086 8.03 3.56

Tnd STEXGMREOOEDIAIONEDK2 | CDK1 MTT
Number ing(}iM) ICsa(},LM) EC50(}LM) |C50(;.LM)
Exampl
FEMRE 062 10 10 " nd

74 |
] .
Example | 0se | .68 4.05 nd
75
1
Example | s | 876 10 nd
76
Bxample | 14y 10 0 | nd
77
!
Example |0 oas | 371 2.90 nd
78
|
Example | 4o 10 10 nd
70
Example 0017 | 258 1.37 3.49
80
Example | 010 | 345 1.61 5.02
81
1
Example | 0gq | 7.84 4.27 nd
82
|
Example | 132 10 10 nd
83
Example |0 oo | o5 3.73 nd
84
=ample i oes | 226 051 | nd
85 .
E I | : |
M?‘a_a’"gpe“ L0444 | - 10 10 nd




58 Example 0.061 3.09 4.63 nd 59 Example 0.09 10 5.77 nd .60 WO
200-5/103034 PCT/EP2005/003734 -116 Example CDK4 CDK2 CDK1

wiMThsAmker 1IC50(p.M) IC50(pM) IC50(p.M) IC50(j.M) 'EXW%P%?(Emsvy
10 10 nd 61 Example 0.278 4.17 4.21 nd 62 Example 0.32 10 10 nd 63
Example 0.015 2.70 1.28 nd 64 Example!8.018 3.39 1.44 nd 65 Example
0.076 10 4.02 nd 66 Example 0.17 10 10 nd

Example | CDK4 CDK?2 CDK1 MTT
Number | [Cse(uM) | ICso{pM) | 1Cse{puM) | 1Cse(nhM)
Example 0.133 444 2.99 nd
87 ’ ‘
E | - -
Xampie 0.015 3.91 0.94 nd
88 ‘
= f
Xampre 0.10 - 228 0.51 nd
89
Example |0 007 | 167 0.58 2.82
80
E f :
Xampie 0.009 1.82 0.71 1.64
91
Example
0.015 1.60 0.87 2.90
g2
E [ '
Xampie 0.677 10 10 - nd
93
E ! _
Xampie 0.39 10 10 nd
94
Example | =
0.037 4.06 1.18 nd
36
Example . nd nd nd nd
a7
E
xamole | 03 10 270 | nd
88
E | .
*ample 0.035 0.55 0.45 nd
88
E | ,
SXETRE L hneo | 10 .4 447 | nd
100




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 ru Example 0.162 4.15 4.06 nd 71 Example
w84 703,0.702 2.50 72 Example .. 0.088 8.05-. 2,59 . ndpé3 Wos/003734

2005/103034 PCT/EP2005/003734 -117 Example CDK4 CDK2 CDK1

MTT Number 1C50(iM) IC50(M) 1C50{.1® ICso(.tM) Example 0.062 10

10 nd 74 Example 75 0.058 8.68 4.05 nd_Example 0.124 8.76 10 nd '

Example | CDK4 CDK2 CDK1 MTT
Number | [Cso(uM) | 1Csp(uM) | ICso(uM) | 1Cso(pM)
=ample o005 | 10 0.58 nd
101
Example - : :
: 0.029 4.80 1.99 nd
102
=ample | ooss | 334 | 152 nd
103
Bxample | g a1 | 200 | 128 nd
104
Example 0.039 1.51 1.28 nd
105 |
Example
0.052 4.83 2.27 nd
106
Example ' ‘
0.038 2.39 1.00 3.68
107 '
Example 0.034 2.61 1.28 0.996
108 .
Example
0.614 2.62 0.77 nd
109
Bample | o005 | 352 | 1.99 2.70
110
Example
0.025 292 nd 1.61
111
Example nd nd nd  nd
112
Examplé :
S 0045 727 - -0.84. | 474
113




76 Example 0111 10 10 nd 77 Example 0.246 3.71 2.90 nd 78 Example

0.40 10 10 nd 79 Example 0.017 2.58 1.37 3.49 80 Example 0.019 3.45
wieth@;8308d Example 0.084 7.84 4.27 nd 82 Example 0.132pk3A@ Mds/003734

83 Example 0.122 9.51 3.73 nd 84 Example 0.098 2.26 0.51 nd 85

Example -0.114 10 10 nd 86 WO 2005103034 PCTIEP2005/003734

Example | CDK4 CDK2 CDK1 MTT
Number | ICsp(uM) | 1Cso(uM) | [Cso(uM} | 1Cso(uM) -
Exampie
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
Exampie _
: 0.008 0.989 3.22 1.31
117 ‘
Example
0.031 3.24 1.53 4.15
- 118
I R SR TR
Exampie
0.011 3.24 1.53 347
119
Example
0.023 2.58 1.87 3.91
120
Example
‘ 0.011 1.94 0.70 2.16
121
Example
, 0.020 5.31 5.19 4.22
122
Example
0.014 0.20 0.345 1.05
123
Exampie
0.067 4,32 11.43 nd
124
Example i
0.029 0.701 0.253 0.568
132
Example
e e | 0.088 1. 327 1.86 .1.02 ...
133




-118 Example CDK4 CDK2 CDK1 MTT Number IC50(ILM) IC50@iM)
ICSO(M) IC53(.sM) Example 0.133 4.44 2.99 nd 87 Example 0.015. 3.91

wo 9868 Example 0.10 2.26 0.51 nd 89 Example 0.007 1.64E8 A8%3734
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 06.3810 10 nd 94 Example 0.037
4.061.18 nd 96

Example | CDK4 CDK2 CDK1 MTT
Number .| 1Cso(uM) | ICso(uM) | ICs0(uM) | 1Cso(uM)
Example
C.046 | . 4.50 1.33 1.24
134
Example
- 0.028 6.10 1.15 3.37
135
Example :
0.050 3.43 1.56 3.26
136
Example _
0.032 1.01 0.385 1.40
137 :

nd means "not determined”.

Example 139

Tablet Formulation

ftem Ingredients Mg/Tablet

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

2 Anhydrous Lactose 103 | 83 35 19 38 57

3 Croscarmellose 6 5 8 16 32 48
Sodium

4 Povidone K30 | 5 5 B 12 24 36

5 Magnesium Stearate 1 1 1 3 6 9
Totai Weight 120 1120 (1806 300 | 600 QOO '

5 *Compound A represents a compound of the invention.

Manufacturing Procedure:




Example nd nd nd nd 97 Example 0.039 10 2.70 nd 98 Example . 0.035

0.55 0.45 nd 99 Example 10 4.17 nd 0.090 100 WO 2005/103034
wBGHARR2005/003734 -119 Example CDK4 CDK2 CDK1 MIT, NHmbens 143

ICso(liM) ICso(aM) ICso(M) ICso(M) Example 0.025 10 0.58 nd 101 HI0373

Example 0.029 4.80 1.99 nd 102 Examgld-036 3.34 1.52 nd 103

Example 0.031 2.00 1.28 nd 104 Example 0.039 1.51 1.28 nd 105

E&am@M‘f@B’gszﬂ 83 argi7 i a gsitable mixer for 15 minutes.

2. Granulate the powder mix from Step 1 with 20% Povidone K30 Sclution

3. Drythe granulation from Step 2 at 50°C.
5 4. Pass the granulation from Siep 3 through'a suitable milling equipmen’f:.’
5. Add the ltem 5 to the milied granulation Step 4 and mix for 3 minutes. -

6. Compress the granulation from Step 5 on a suitable press.

10

(item 4).

Example 140

.Capsule Formulation

ltem Ingredients mg/Capsule
1 Compound A * 5 25 100 250 500
2 Anhydrous Lactose 169 123 148 - -
3 Corn Starch 25 35 40 35 70
4 | Tale 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6
Total Fill Weight 250 200 300 300 800

Compound A represents a compound of the invention.

Manufacturing Procedure:

1.  Mixltems 1, 2 and 3 in a suitable mixer for 45'minutes.

2,  Addliems 4 & 5 and mix for 3' minutes.

T 15 3.

~Fill into a suitable capsule.



Example 0.038 2.39 1.00 3.68 107 Example 0.034 2.61 1.29 0.996 108
Example 0.014 2.62 0.77 nd 109 Example 0.025 3.52 1.99 2.70 110
52.92nd 1.61 111 Example nd nd nd nd 112. Example

2 m
“?ﬁ@ﬂ%??%_%_ 1.74 113 WO 2005/103034 PCT/EP2005/06§?§JE 2005403734

190

D K1 MTT Example KCDK2DKI) Number 13i81) IC50QxM) Example 71
1.37 114 Example 80 1.24 115 Example 59 2.55 116
Example 141

Injection Solution/Emulsion Preparation

Hem ltngredient mg/mi
1 Compﬁund AT 1 mg
2 PEG 400 10-50 mg
3 Lecithin - 1 20-80 mg
4 Soy Oil | 1-5 mg
5 Glycerol 8-12 mg
6 Water g.s. 1 L

Compound A represenis a compound of the Envention;

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 hdmogenize
until the dispersion is translucent.

4. Sterile filter through a 0.2 ym filter and fill into vials.
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Example 0.009 0.989 3.22 1.31 117 Example 0.031 .3.24 1.53 4.15 118

Example 0.011 3.24 1.53 3.17 119 Example 0.023 2.58 1.87 3.91 120
wiexamplesfs011 1.94 0.70 2.16 121 Example 0.020 5.31 5.19 g32: /5921003734

Example 0.014 0.20 0.345 1.05 123 Example 0.067 4.32 11.43 nd 124

Example 0.029 0.701 0.253 0.568 132‘E59a4'nple --0.066 3.27.... 1.86 1.02

133' RHO 2005/103034 PCT/EP2005/003734 -121 Example CDK4

CDK2 CDKI MTT Number IC50(RES3EHIE:6% IcsOo(M) IC50(M)

Example 0.046 4.50 1.33 1.24 134 Example

Injection Solution/Emulsion Preparation

ltem ingredient mg/mL

1 Compound A~ 1mg

2 Glycofurol ‘ 10-60 myg

3 Lecithin ‘ 20-50 mg

i Soy Oi ~ 15 mg

o5 Glycerol 8-12 mg

6 Water g.s. 1 mL
Compound/—\ repremsents a compoundof fhé inv.e;nt’ién.' —

Manufacturing Procedure:

1. Dissolve item 1 in item 2.
2. Additems 3, 4 and 5 to item 8 and mix until dispersed, then homogenize.

3. Add the solution from step 1 fo 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 fo specific and
preferred embodiments, those skiiled 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 fo be iimited by the foregoing
description, but to be defined by tﬁe appended claims and their equivalents.



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

wd ahlet Fegmulation Item Ingredients Mg/Tablet 1 Compound ACT/BI25031005734

10

15

20

(§8]
wn

250 500 750 2 Anhydrous Lactose 103 % 3519 38 57 3 Croscarmellose
6 6 8 16 32 48 Sodium 4 Povidone K3d 6 12 24 36 5 Magnesium

Stearate 111369 Total Weight 1@%%@%150 300 600 900 5
*Compound A represents a compou invention. Manufacturina.

Procedure: WO 2005/103034 PCT/EP2005/003734 -122 1. Mix Items 1, 2
and 3 in a suitable mixer for 15 minutes. 2. Granulate the powder mix from
Step 1 with 20% Povidone K30 Solution (item 4). 3. Dry the granulation

from ﬁtep 2 aksg&néoﬁ.nlaqﬁqyaﬁ]g@gl}ﬂation from Step 3 through a
suitable milling equipment. 5. Add the Item 5 to the milled granulation
Step 4 and mix for 3 minutes.

wherein, '
nisOord; N

R and R? are each independently selected from the group consisting of
H, lower alkyl, COzR®, SO:R®, and CORS;

or afternatively, R' and R? can form a ring having a fotal 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 c_:onsisﬁng 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, CFs, NR°R®, CONR'R?, CO:R®, OH,
and CN;

or alternatively, R® and R?, together with the two carbon atoms and bond
hetween them from the benzene ring to which R3 and R* are attached, can form
aring héving 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 C+-Ca alkyl and COzR%

r¥ is H or halogen;
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6. C(_Jmpress the granulation from Step 5 on a suitable press. Example
140 io Capsule Formulation Item Ingredients mg/Capsule 1 Compound A *

Wof;z%gs;]gg@g;o 500 2 Anhydrous Lactose 159 123 148 - 3 CorpcGiaieho2pos734

35 40 35 70 4 Talc 10 1510 12 24 5 Magnesium Stearate 1 2 2 3 6 Total
Fill Weight 200 200 300 300 600 Compbtad A represents a compound of

the invention. Manufacturing Procedure: 1. Mix Items 1, 2and 3ina . ..
suitabl&raxst Brars ﬁﬁﬁbtégieae}&@‘%ﬂﬁ&ﬁ@‘ﬁ%@é? EFP&‘H SEGF R FREIStng of H,

@é-r@!kﬂ}%m&ﬁme@@ M Q20CH{E0A0R4PETIEP20Yil08% 3koxy
-123 Example ;41 Injection Solution/Emulsion Preparation Item -
ingjeafienfhfghtiL 1 Compound A * 1 mg 2 PEG 400 10-50 mg 3 Lecithin

20-50 mg +,$6¥ QileadnarkibiveeraliB, k2 imged mtetftpsgmum_consisﬁng of
BOBUCTE S HESS ST T g D1 » 21 RReRIEractring

or alternatively, the group NR'R® can form a ring having a totat of 5-7
ring atoms, said ring atoms comprising in addition to the nitrogen to which R” and
R® are bonded, carbon ring atoms, said carbon ring atoms optionally being
replaced by one or two heteroatoms, and said ring atoms being optionally
substituted by C+-Ca alkyl, COR®, CONR®R®, or CO.R”; or

a pharmaceutically acceptable salt or ester thereof.

2. The compound of claim 1, where nis 1.

A Th{é"éb”ﬁﬁ';uﬁadn'd: of dlaini 1 where R is selected from the group |

consisting of H, lower alkyl, and COR.

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 aikyl, 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 atkyl.

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 R° is selected from the group

consisting of H, lower alkyl, and cycloalkyl.



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

wanmdpmwogenize until the dispersion is translucent. 4. Sterilegitgrthraughs -3,

16

15

20

a 0.2 pm filter and fill into vials. 10 WO 2005/103034

PCT/EP2005/003730 -124 Example 142 1&jection Solution/Emulsion
Preparation Item Ingredient mg/ml- 1 Compound A * 1 mg 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. s
Manufaicturing Precestare uhdissibie iferwihémat&in i2 s2i ddddtéms: Hdgroup

and 5 to.item 8 and mix_until di ﬁli@n homogenize. 3. Add the
s&%%%]r% Fﬁ m st<=_‘|t3blW t%rtﬁtwrlﬁi%i@e% réj(r%as p 2 and homogenize until the
dispersion is translucent. io 4. Sterile filter through_a 0.2 pm filter and fill

into viald.- Whild Beecpmastisi nfslsdenTiudeae R bis rérerdase iedpécific

and preferred embodiments, those skilled in the art will understand that

variatiofis and Thedifieagiensdnsyckénmnadetibreughirytinecwer alkyl.
experimentation and practice of is the invention, Thus, the invention is

intended, not to.he limited he.fareqgoin crption, hut.to be defined .
by the LEhenda Bl g G GEAOL R D B Tl Rving
POHES 2065100376 Hs.

14. The compound of claim 1, selected from the group consisting of:

{2-Amino-5-[4-(4-pyrrolidin-1-yl-piperidin-1-yl}-phenylaminol-4 H-pyrrol-3-yl}-(3-
fluoro-4-methoxy-phenyl)}-methanone

{4-Aminoc-2-[4-(4-pyrroiidin-1-yl-piperidin-1-yI}-phenylaminol-thiazol-5-y1}-(3-
fluoro-phenyl)-methanone

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)}-phenylamino}-thiazol-5-yl}-

benzo[1,3]dioxol-5-yl-methanone

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

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

{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl}-phenylamino]-thiazoi-5-yl}-(4-. . .. .

hydroxy-phenyl)-methancne



-125 CLAIMS 1. A compound of formula (I): Pt R1.R2n R4 R3 R4 ()
wherein, n,is 0 or,1;, R1 and R2 are each independently selected from

Wgw%(%rh)#{/) consisting of io H, lower alkyl, CO2R5, S02R6, and CORG; or

10

15

20

ferRativaTy, R1 and R2 can form a ring having a total of 5-7 iy BtaHg003734

said ring comprising carbon atoms, said gagbon atoms optionally being
replaced by one or two heteroatoms, and said ring atoms optionally being
substitetedby - PREHBR3gisslertsd frem,the-teireansising-of Hydroxy-
lower alkyl, O-lower alkyl, halogen, OH, ON, NO2, and COOH; R4 is

IEEer SHRAR BFoup consisting of H, lower alkyl, cycloalkyl, O- lower
alkyl, halogen, NO2, S-lower alkyl, CF3, NRSR6, CONR7R8, CO2RS,
OH, and CN; 20 or alternatively, R3 and R4, together with the two carbon
atoms and bond between them from the benzene ring to which R3 and

Ffiﬁfﬁzﬂ&%?@@% CAIL IORSB RiF DO PaYipgeaid thaiomissald-onl 1R ro-phenyl)-

‘ring comprising carbon atoms, 'said “carbon atoms optionally being

r
rBRER@ABE one Or two heteroatoms, and said ring atoms optionally
being substituted by CI-C4 alkyl and CO2R6; 25 R4, is H or halogen; WO
2005/103034 PCT/EP2005/003734 -126 R5 and R5 are each
independently selected from the group consisting of H,

[4-Amino-2-(4-[1,4"Ibipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3-fluoro-4-

methoxy-phenyl)-methanone

[4-Amino-2-(4-1,4bipiperidinyl-1'-yl-phenylamino}-thiazol-5-yl}-benzo[1,3}dioxol-

- S-yl-methanone

15. The compound of claim 1, selected from the group consisting of:

[4-Amino-2-(4-[1 4 Tbipiperidinyl-1-yl-phenylamino)-thiazol-5-yl}-(2,3-dihydro-
benzo[1,4]}dioxin-6-yl)-methanone '

[4-Aminc-2-(4-[1,4bipiperidinyl-1-yl-phenylamino)-thiazol-5-yl}-(3-methoxy-
phenyl}methanone

{4-Amino-2-[4-{3-hyd roxy~[1_,,4‘]bipiperidiny1~1 “yl)-phenylaminc}-thiazol-5-yl}-(3-

fluoro-phenyi)-methanone

{4-Amino-2-[4-(3-hydroxy-[1,4"bipiperidinyl-1"-yI}-phenylamino]-thiazol-5-yi}-(3-
fluoro-4-methoxy-phenyl-methanone '



Wahe
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lower alkyl, cycloalkyl, heterocycle, aryl, and aryl substituted by lower

alkoxy, halogen, or CN; R7 and R8 are each independently selected from

the group consisting of 5 H, lower alkyl, lower alkyl substitut : ,
nﬂ%ﬂ%%%l or alternatively, the group NR7R8 can form a ring qg{l/%r)}%%mﬂﬂ

total of 5-7 ring atoms, said ring atoms camprising in addition to the

nitrogen to which R7 and R8 are bonded, carbon ring atoms, said carbon

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

ring atoms being optionally io substituted by CI-C4 alkyl, CORS,

CONRSRG,.0r ,CO2R6; ically: acoe Q. ~Boyia

T S T G o T et of

cladmanfeBddRoxis-Seleotet #oATthe group consisting of H, lower alkyl,

and CO2R5. 4. The compound of claim 1, where R2 is selected from the

group consisting of H, lower alkyl, and CO2R5. 20 5. The compound of

claim 1, where R1 and R2 form a ring having a total of 5-6 ring atoms. 6.

The compound laim 1 e R3 i C P R/ 2
CORTR o PGP o ORI 7 e S ] g 1-(2:

1 qwhere Bénssialadtéokdinfmthetrthanauonsisting of H, lower alkyl, '
halogen and O-lower alkyl. 8. The compound of claim 1, where R3 and R4

form a ring having a so total of 5-6 ring atoms. 9. The compound of claim

1, where R5 is selected from the group consisting of H, lower alkyl, and
cycloalkyl. WO 20051103034 PCT/EP2005/003734 ,-127.10. The, . _ & = .1 9 a_
o mASTIRG o ViAot o iazol-6-1-(2.3

group
dihydro-benzo[1 4]dioxin-6-yl}-methanone

{LAmir;a#Z-[@(S-hyd roxy-[1,4'] bipiperidinyM-'~y.[)—phenytamino}-’thiaza!%ﬁ!}-(@
hydroxy-phenyl)}-methanone

{4~Amino-2-[4—(4—dime‘chylamino~pEperidin«1 ~yl}-phenylamino]-thiazol-5-yl}-(3-

fluoro-phenyl}-methanone

{4—Amino-2—[4—(4—dimethylaminc—piperidm—1 -yh-phenylaminol-thiazol-5-y1-(3-

fluoro-4-methoxy-phenyl -methanone

16. The compound of claim 1, selected from the group consisting of:

{4—/—\mino—2—[4-(4—dimethylammo-piperidim? -yh-phenylaminoj-thiazol-5-yf}-
benzo[1,3]dioxol-5-yl-methanone '



(&3
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consisting of H, lower alkyl, and cycloalkyl. 11. The compound of claim 1,
where R7 is H or lower alkyl. 5 12. The compound of claim 1, where R8 is
e lkyl. 13. The compound of claim 1, where R 7 and R8 form
“% Qé%zglngg%a total of 5-6 ring atoms. 14. The compound of cIéfﬁ”‘gp200“’/093 734
selected from the group consisting of: 0130 .
{2-Amino-5-[4-(4-pyrro[idin-1-yl-piperidin-1-yi)-phenylamino]-4H-pyrrol-3-yI
Fﬁiﬁﬂﬂ@f@%{ﬂ?ﬂﬁ@?ﬁmﬁﬂ@ﬁnﬂ@eﬁwﬁma 1| )y )hpherllylamino]~’ihiazol~5-y!}“(2,3-
4-Amino-2-[4-(4-pyrrolidin ridin-1-yl)-phenyla
rﬂ‘ﬁéﬁfﬁl I}z%g %Br%)g%&g%%QHanone 15
{4-Amino-2- [4 (4-pyrrolidin-1-yl-piperidin-1-yl)-phenyla mino]-thiazol-5-yl}-
benzo[1,3]dioxol-5-yl-methanone
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenyla mino]-th

iazo . 3igdcignnt 6yl pmetianene ti4=A8)-5-yi1-(3-
ﬁg éiﬁ%%y%o%ﬁﬁgsf p%z%?néiﬁ% pherﬁldly akryn mfiﬂ thlazol 5-yl}-(3- M- (

MTBBHAR VIR nFeeERRm e 25
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1- yI) phenylamlno] -thiazol-5- yl} (

4-.. ... hydroxy-phenyl)-methanone WO 2005/103034
PCT/EP2005/003734 -128 [4-Am ino-2-(4-[1, 4]b|p|per|d|nyl -1'-yl-phenyla

rgmmm 2 (Ifé %/Alﬁ%f RGN0 nytamino ierok Sy

Amino- |nyI -I yI phenylamln thlazo -5-yl]- Iuoro p
héymwm homethanone
[4-Amino-2-(4-[1,4']bipiperidinyl-I yI phenylamino)-thiazol-5-yl]-(3-fluoro-4-
methoxy-ph enyl )-methanone io
[4-Amino-2-(4-[1,4']bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-benzo[1,3]

dAP fé? |A5 X‘n mﬂqa&o Hlmethyiammc piperidin-1-yl)-phenylaminol-thiazole-5-

~carbonyl}-benzonitrile

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl}-phenylaminol}-thiazol-5-yt}-(4-
nitro-phenyl}-methanone

{4-Amino-2-[4-(4-dimethylamino-piperidin- ‘I—yl) phenylamino]-thiazol-5-yi}-(3-
hydroxy-phenyl)}-methanone . '

4-{4-Amino-2-[4~(3-hydroxy-[1,41bipiperidinyl-1-yl)-phenylamino]-thiazole-5-

carbonyi}-benzonitrile

{4-Ami iu"2"'|_‘-r“\3": wyadroxy-[1,4Tbipiperidinyl-1-yh-phenylaminol-thiazol-5-yvi}-(4-

nitro-phenyl)- -methanone



15. The compound of claim 1, selected from the group consisting of: 15

[4-Amino-2-(4-[1,4 jbipiperidinyl-1'-yi-phenylamino)-thiazol-5-yl]-(2,3-dihyd

ro- he ,A]dioxin-6-yi)-methanone - N
W[Egif/i‘ari"'w}u}r%)glilff(4-[1,4']|oipiperioliny|-1'-y|-pheny|amino)-thiazo|-5-ffif-f’sE-lr)ﬁ’“g(t}F’1’fn’§)<373"1L |

y- phenyl)-methanone 20 {4-Amino-2-[4-(3hydroxy-[1,4'1bipipe rid i

nyl-1'-yl)-p henylam ino]-thiazol-5-yl}-(3- fluoro-phenyl)-methanone

{4-Aminp- ZTTde(Bcmyrdooxy [af 4 Hipide veiagied iashehgl grinp | ceiairgraf:

-(3- 25 fiuoro-4-methoxy7phenyl)-methanone WO 2005/103034 ‘

PCT/EP20051003734 -129

{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-1'-yl)-phenylam

e e S ARG - -

-(@n@relinydesnbenze{1,4]dioxin-6-yl)-methanone .
{4-Amino-2-[4-(3-hydroxy-[1,4']bipiperidinyl-I'-yl)-phenylamino]-thiazol-5-yl}
5 -(2,3- diihydro-benzo[1,4]dioxin-6-yl)-methanone 10
{4-Amino=2-[4-(3-hydroxy-[1,4']bipiperidinyl-I'-yl)-phenylamino]-thiazol=5-y
[}-(4= hydroxy-phenyl )-methanone {4-Amino-2-[4-(4-dimethylamino-piper
i N Rers ey IFRiEs-3 Y Reid o brd Jnpespy aRdtnirpiRs ole-o-
{%M%ﬂér(ﬁjgmfghylamino-piperidin-l-yi)-phenyiamino]-thiazol-5-yl}-(
3- fluoro-4-methoxy-phenyl )-methanone 20 16. The compound of claim 1,
selected from the group consisting of. {4-Amino-2-[4-(4-dimethyl
amino-piperidin-l-yl)-phenylamino]-thiazol-5-yi}-
benzo[1,3]dioxol-5-yl-methanone WO 20051103034
PEHERRDO20@3 734 bipiperidinyl-1 -yl-phenylamino)-thiazole-5-carbonyl}-

10 benzonitrile

[4-Amino-2-(4-[1,4bipiperidinyl-1 “.yl-phenylamino)-thiazol-5-yi}-(4-nitro-phenyl}-

methanone

15 [4-Amino-2-(4-[1,4"bipiperidinyl-1 ‘-yl-phenylamino)-thiazol-5-yi}+(3,5-difiuoro-
phenytmethanone ‘

[4-Amino-2-(4-[1 4 Tbipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(4-chloro-

phenyl}-methanone

20

[4-Amino-2-(4-[1,4"bipiperidinyl-1"-yi-phenylamino)-thiazol-5-y{-(3 4-difluorc-

nhenyl-methanone

[4-Amino-2-(4-{1 4" bipiperidinyl-1 ‘—yl~phenylamino)—thiazo-@S-yi]-(S,4~dich¥oro-

25 phenyl)}-methanone
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-130 {4-Amino-2-[4-(4-dimethylamino-piperidin-1-yi)-phenylam i
nol-thiazol-5-yl}-(2,3- dihydro-benzo[1,4]dioxin-6-yl)-methanone

Wg-Amino-Z-[4-(4-dimethylamino-piperidin-1-y|)-pheny|amino]}glgi%&%ligo-%/flgéﬂu

-Ogr’ﬁll%:’[%?’élxy-phenyl)-methanone
{4-Amino-2-[4-(4-dimethylamino-piperidind2yl)-phenylamino]-thiazol-5-yi}-
(4- hyd roxy-phenyl)-methan one io
4-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl}-benzonitrile :

-AMING-2-[4-(4-di -piReLgin=lwb-phar 3 -
}@fm@%%ﬁﬁ% Eﬁfﬁ%ﬁ@@ piRerdinnlsbsRhsiasinelyhiazalzibdipheny) |
{aahdinos2[4-(4-dimethylamino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}- '
(3- hydroxy-phenyl)-methanone 4-(4-Amino-2-[4-(3-hydroxy-[1,4']bipiperid
inyl-1'-yl)-phenylamino]-thiazole-5- 20 carbonyl}-benzonitrile {4 A min 2 [*
(3-hyd'roxy-[1 4']bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yI}-(4-

ifrg-phenyl)-metha none WO 2 | Q0334 2 _mitro.
R et B S A P B ol B oro-S-ieo
{gramiherz{dgdepyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(
4-nitro- phenyl)-methanone 5 : :
4-{4-Amino-2-[4-(4-pyrrolidin-1-y!-piperidin-1-yl)-phenylamino]-thiazole-5-
carbony!}-benzonitrile 4-[4-Amino-2-(4-[1,4]bipiperidinyl-1'-yl-phenyla
mino)-thiazole-5-carbonyl]- 10 benzonitri

[4-Ari-2-(4 1 TITREHE A B ng ARS8 TR ISR Fpsii of
enyl)-

4-[4-Amino-2-(4-[1 4 Tbipiperidinyl-1-yl-phenyl amino)-thiazole-5-carbonyl]-

benzoic acid

3-[4-Amino-2-(4-[1,4"lbipiperidinyl-1 ‘—yl—pheny!amino)—thiazole—5-carbonyl]~

benzonitrile

[4-Amino-2-(4-[1,4Tbipiperidinyl-1 "-yl-phenytamino}-thiazol-5-yl}-(3-hydroxy-

phenyl}-methanone

{4-Amino-2-[4-{4-pyrrolidin-1-yl-piperidin-1 -yi}-phenylamino]-thiazol-5-yI}-(3,5-

difluorc-phenyt}-methanone

{4¥Amino-2~[4~(4-pyrrolidin—1 ~y1~piperidin¥1 -yiy-phenylaminol-thiazol-5-yi}-(4-

chloro-phenyt)-methanone



methanone is

[4-Amino-2-(4-[1,4']bipiperidiny!-1'-yl-phenylamino)-thiazol-5-yi]-(3,5-difluo

ro- phenyl)-methanone 3 _
W[Q-z re"ﬁllﬁgé/-[%f(4-[l,4']bipiperidinyI-l'-yI-phenylamino)-thiazol-5-y}ll]g(T Fgﬁ orgL 73
. phenyl)-methanone 20 -133 -
[4-Amino-2-(4-[1,4'|bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(3,4-difluor

ophemyd-ropthianenedidiming-@ddekir Toip)penieinidtine shemammyl-(3,4-

in)-thiazal-5-y|]-(3,4:d ichlaro- 25 phenyl)-methanone WO 2005/103034
e
[4-Amino-2-(4-[1,4'|bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl1]-(4-fluoro-p

henyl)- methanone 5 _
[4-Amino-2-(4-[1,4"]bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(4-chloro-
3aitrenphenyh-meshanien 18y Thp sampdund-ohelajiahiselenteddrony}-(3 4-

the group consisting of: io :
padarsineRe R BRSEdiny - 1'-yi-phenylamino)-thiazole-5-carbonyl]-
benzoic .acid
3-[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazole-5-carbonyl]-
benzonitrile 15
[42A0NR0=2 41bipineniciny-knyk 1 lazaho M- b Eraxy4-
o g 2 By S Rarty oy o
pydesTdifenyi-pisaFiamongE)-phenylamino]-thiazol-5-yl1}-(3,5- 20
difluoro-phenyl)-methanone
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(
4- chloro-phenyl)-methanone WO 2005/103034 PCTJEP2005/003734

10 {4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1 ~yl)-phenytaminol-thiazol-5-yl}~(4~

chloro-3-nitro-phenyt)-methanone

3-{4-Amino-2-[4-(4-pyrroiidin-1-yl-piperidin-1 -yh-phenylamino}-thiazole-5-

carbonyl}-benzonitrile

15

20

25

19. The compound of claim 1, selected from the group consisting of:

{4-Amino-2-[4-(3-hydroxy-[1,4bipiperidinyl-1'-yl }-phenylaminol-thiazol-5-y1}-(3,5-

difiuoro-phenyl)-methanone

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

chloro-phenyl)-methanone

{4-Amino-2-[4-(3-hydroxy-[1,4'Tbipiperidinyl-1"-yi \-phenylamino]-thiazol-5-y1}-(3,4-

difiuoro-phenyl}-methanone



10

15

20

-133 {4-Am i no-2-[4-(4-pyrro lidul-1-yl-piperidin-I-yl)-phenylam
ino]-thiazol-5-yl}-(3,4- difluoro-phenyl)-methanone

WitrhaRa2-[4-(4-pyrrolidin-1 -yl-piperidin- | PCT/EP2005/003734

-yl)-phenylamino]-thiazol-5-yl}-(3,4- s dichloro-phenyl)-methanone
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-f-y4-phenylamino]-thiazol-5-yl}-(4
- fluoro-phenyl)-methanone io
{4-Amino-2-[4-(4-pyrrolidin-l-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(4
- ch toro-3 -nitro-phenyl )-methanone

3{@4%6022544@%9&5?@43& n-4piperidingLyL }zqfwy@mmmd NIAZAIBIS-y1-(3,4-

rbonyl}- benzon |tr|Ie 15 19 The compound of claim 1, selectéd from the
Og MYSReaRATRo-2-[4-(3-hyd

roxy [1 4]b|p|per|d|nyl -I'-yl)-phenylamino]-thiazol-5-yl}-(3,5-

difluoro-phenyl)-methanone 20

{4-Amino-2-[4-(3-hydroxy-[1, 4]b|p|per|d|nyl -1'-yl)- phenylamlno] -thiazol-5-yl

}{Qf‘A?HfR{aQZQPPrQ"% PRRSG: anene ‘ipm@mgf WJNO ﬁm@ﬁﬂ%%l% -4

1'-yl) pheny amlno] -t -yl}-(3,4 anone
@Dﬁ@@@ﬁw@mtb@wq&woos/oosnl -134 {4-Am m o- 2 [4 (3-hyd -
roxy-[ 1,4']bipiperid inyl-1 "-yl)-p henylam inoj-thiazol-5-yl}-(3,4-
dichloro-phenyl)-methanone 5 {4-Amino-2-[4-(3-hydroxy-[ 1,41 bipipe
rid i nyl-1' yl) phenylamin o] thiazol 5-yl}-(4- fiuoro-phenyl)-methanone

aminss i pRet eI AR -

chloro-3-nitro- phenyl}- methanone

4-{4-Amino-2-[4<(3-hydroxy-[1;4bipiperidinyl-1'-y})-phenylamino]-thiazole-5-
carbonyl}-benzoic acid

3-{4-Amino-2-[4-(3-hydroxy-[1,4bipiperidinyl-1-yi}-phenylaminol-thiazole-5-
carbonyl}-benzonitrile

{4-Amino-2-[4-(3-hydroxy-[1,4'Ibipiperidinyl-1'-yi}-phenylamino}-thiazol-5-yl}-(3-
hydroxy-phenyi}-methanone

{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yi}-phenylamino]-thiazol-5-y}-(3,5-
difiuoro-phenyl)-methanone .
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4-{4-Amino-2-[44(3-hydroxy-[l ;4'|bipiperidinyl-I!-yi)-phenyl
amino]-thiazole-5-: carbonyl}-benzoic acid

WS A Amingr 2-[4-(3-hydroxy-[1,4'[bipiperidinyl-I'-yl)-phenylamipgl- Hhia @3 734

- 1s carbonyl}-benzonitrile {4-Amino-2-[4-(3-hydroxy-[1,4']bipipe
ridinyl-1'-yl)-phenylamino]-thiazol-5-yl}-{3-3¥ydroxy-phenyl)-methanone 20
{4-Amino-2-[4-(4-dimethylamino-piperidin-1- yléphenylamlno] -thiazol-5-yl}-
(3,5- @flucrbpremaRwEHRINGHE WP 2665103052 Pe BIEPR 508873 4
-135 20. The compound of claim 1, selected from the group consisting of:
E@Aﬁﬁiﬁ@-@ﬁl }&4 a:mrﬁaﬂwmﬁnmf)pmﬁﬁmmumwtwmo ~thiazoi»5«~yi}~( -
npJ-thiaz 4- chloro-phenyl)-methanone 5

{ﬂﬁeﬁfﬁ"ﬁ%ﬁ ﬁ( Hgaﬂi}?é?ﬁ &mino- -piperidin-1-yl)-phenylamino]-thiazol-5-yl}-
(3,4- difluoro-phenyl)-methanone {4-Aniino-2-[4-(4-d
imethylamino-piperidin-1-yl)-phenylami no]-thiazol-5-yl}-(3,4-

- dichloro-phenyl)-methanone 10 (4.4Amino-2;

McmWBIQWJ%IWM@WE%WQEMBBQWBgn)l@ﬁbﬂijﬁe?@iih%]%ﬁ%%%—ﬂ-y@—(3,4-
& enyD-methanone

ﬁfﬁdﬂbﬁ[ﬂy hTARHERPBRino-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-
(4- 15 chloro-3-nitro-phenyl)-methanone 3-{4-Am ino-2-[4-(4-d
imethylamino-piperidin-1-yl)-phenylamino]-thiazole-5-
carbonyl} -benzonitrile 20

n?‘) ZZKQT%A%%W%M }ﬂé’fﬂﬁﬂw%ﬂ? B%HV%%%}% 3AMERAN(3 4

metha 0-2 [4 -pyrrol
idiphloyppipentihrsf)a51ssis/lamino]-thiazol-5-yl}-(3-n itro-
phenyl)-methanone 25

{4-Amino-2- [4~(4-dimethylamin@—pxpendm ’1~yi)-pheny amma]ﬁihiazo] Gyita(ds

fluoro-phenyl)-methanone

{4-Amino-2-{4-(4-dimethylamino-piperidin-1-yl)-phenylamino}-thiazol-5-yi}-(4-
chloro-3-nitro-phenyl}-methanone

3-{4-Amino-2-[4-(4-dimethylamino-piperidin-1-yi)-phenylamino]-thiazole-5-

carbonyl}-benzonitrile

[4-Amino-2-(4-[1,4'bipiperidinyl-1™-yl-phenylamino)-thiazol-5-yi]-(3-nitro-phenyl)-

methanons

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



W

(93]

10

15

20

25

WO 2005/103034 PCT/EP2005/003734 -136 {4-Amino-2-[4-(3-hydroxy-[l
,/4'bipiperid inyl-1'-yl)-phenylam ino]-thiazol-5-yl}-(3-

nio-phenyl)-methanone PCT/EP2005/003734
@%Wi%’%%&@-dimethylamino-piperidin-I-yI)-phenyIam . 0

ino]-thiazol-5-yl}-(3- 5 nitro-phenyl)-methapdne 21. The compound of

claim 1, selected from the group consisting of: R _
%ﬁﬂaﬁnﬂeoz.?gzié(ﬁéhgﬂrtﬁWham]qupi@reﬂdmmiwbnbaymlﬁrnﬁap}ﬁra%rézésyi}-(&
1o carbonyl}-2-h ﬁl_‘rox -benzamide ‘
ijﬁ-m%yﬁi % -ﬁ@%ﬁ?}%din-l-yl-piperidin-l-yl)-phenylam ino]-thiazole-5-

carbo nyl}-2-hyd roxy-benzam ide 15
{4-Amino-2-[4-(4-pyrrolidin-l-yl-piperidin-1-yl)-phenylamino]-thiazol-5-ylI}-(3

- hyd roxy-p h e nyl)-m eth ano n e (4-Amino-2-[4-(4-pyrrolidin-I
-@ﬂpﬁﬁ{@j&%ﬂ[ﬁgﬂﬁwmmmeﬁE%ML}I-(gal-)nphenyEamino]—fhiazol—Suyl}—«(B—
hydroxy-phenyl)-methanone 20 (4-Amino-2-[4-(4-morpholin-4-yl-piperidin-I
JiirBrRRg TASIRALEES -yi)-(2,3- dihydro-benzo]

1,4]dioxin-6-yl)-methanone
{4-Amino-2-[4-(4-morpholin-4-yi-piperidin-1-y1)-phenylamino]-thiazol-5-yl}-

(3- 25 fluoro-phenyl)-methanone WO 2005/103034 PCT/EP20 0 5/00 3 7

34 -1 1{4'Ami(rh(;é '&ﬁi&%@ﬁﬂ@?%@rﬂ'}ﬂ;@@@Htﬁﬂ'fr&!lhnh@r@t’@up consisting of:
mino]-thiazol-5-yl}-(3- fluoro-4-methoxy-phenyl)-methanon e
{4-Amino-2-[4-(4-morpholin=4-yi-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-

5 benzo[1,3]dioxol-5-yl-methanone
{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yi}-
Bsqb@mﬂm@aepymmeﬂmnﬂamm-pfpt%?idiﬂ—1 -yh)-phenylaminol-thiazole-o-

H&Q-@énn%%ﬁﬁ(f'é%or— &I,ligé%}/é-é)iperidin-I-yI)-phenylamino]-thiazoI-5-yI}-(
3_ -

5-{4-Amino-2-14-(4-pyrolidin-1 —ylmpiperidin;1 -yi)-phenylamino}-thiazole-5-

carbonyl}-2-hydroxy-benzamide

{4-Amino-2-{4-(4-pyrrolidin-1 -yi-piperidin-1 ~yl}-phenylamino]-thiazol-5-yI}-(3-
hydroxy-phenyl}-methanone

{4-Amino-2-[4-(4-pyrrolidin-1 ~yl-piperidin-1 —y1)~p'h enylaminol}-thiazol-5-yl}-(3-
hydroxy-phenyl)-methanone ‘

{4-Amino~2-[4~(4-morpho[in—4—y1—piperidin~1-yi)~phenyiamino]~thiazo!-S-y%}—(2,3—

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

{4-—Amino—2-[4—(4-morphol_in~4~y(—piper]din-1 —y!)—pheny!am%ho]—thiazo[—5~yl}-(3-

fluoro-phenyl}-methanone



hyd roxy-phenyl)-methanone 22. The compound of claim 1, selected from
the group consisting of: 15

W§ Amgaﬁ 72-[4-(4-morpholin-4-yl-pipe(din-1-yl)-phenylamingl:thig g9l p03734
car onyl}-benzonitrile
{4-Amino-2-[4-(4-morpholin-4-yl-piperidint-&yH-phenylamino]-thiazol-5-yl}-(
3- n itro-phenyl)-metha none 20
Ao 2 muovpbiotiin 4ty eeiiing -1)- -phenylamino]-thiazol-5-yl}-(3-

he hcxy-3 ” tro phenyl)-methanone
ﬁL}leé[:)- eF] Z&p %%gﬁ%@yﬁ%m%m l-yl)-phenylam

ino]-thiazol-5-yl}-(4- 25 methoxy-3-nitro-phenyl)-methanone WO

2005/103034 PCT/EP2005/003734 -138 [4-Ami

no-2-(4-[1,4'|bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(4-methoxy-3-

THARReSH m@hﬂmﬁaeiln—4~y -piperidin-1-yl)-phenylamino]-thiazol-5-yi}-
_ {4-Aminp-2- I|d| eridin-1-yl)-phenylamino]-thiazol-5-yl}-tol
g heg?ﬂéfhéé&%@/ n-lﬂf’fflzepgdlmethylamlno piperidin-I

-yi)-phenylamino]- thlazol 5-yl}-tolyl- methanone to
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-tolyl-meth
anone

ﬁaé&(ﬂ*{}%ZQLﬁ(@rﬂ%@bﬁbm%%mmlfw»m@mn@}:mmmsw}}m-

olyl- methanone com ound with hydrobromide 15
{m\fﬁmwﬂ@r(u {IR18Rfno-piperidin-1-yl)-phenylamino]-thiazol-5-y1}-
(4- methoxy-3-n itro-p henyl)-methano ne 23. The compound of claim 1,
selected from the group consisting of: 20 {4-Am
ino-2-[4-(4-pyrrolidin-l-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3-ethyl-

10 p‘\13,(-915}@i'r§8‘—aihl‘?lr-'{Qﬂ?norphoiin—zl—y[-pi[:)ericﬁn~1~yl)np[-'aenylamino]-~’£hiazol~5—3,’l}~(3~
hydroxy-phenyt}-methanone

22. The compound of claim 1, selected from the group consisting of:

15 3~{4-Amino—2—[4-(4-morpholin-4~yl—piperidin~1—y[)—phenyIamino]—thiazole-S—

carbonyi}-benzonitrile

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

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -y))-phenylaminol-thiazol-5-yi}-(4~

methoxy-3-nitro-phenyl)-methancne

{4-Amino- 2{4 (4—pyrroi idin-1-yl-pi peridin~1—yl)—phenylamino]fshiazol-5—y§}~(4u
25 methow 3-nitro- phenyl-methanone



{4-Amino-2-[4-(4-dimethylamino-piperidin-I-yl)-phenylamino]-thiazol-5-yl}-(
3- 25 ethyl-phenyl)-methanone WO 2005/103034 PCT/EP2005/003734

WOLR/103034 PCT/EP2005/003734

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-thiazol-5-yI}-(
3- ethyl-ph e nyl)-methanone - 138 -
[4-Amino-2-(4-[1,4'|bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yll-(3-ethyl-ph
éﬁyﬁm@méﬁéﬁ@ﬁg}bipiperidmym yl-phenylamino)-thiazol-5-yl}<(4-methoxy-3-
{4-Amina-2-{4- rrolidin-1-yl-piperidin-1-yl)-phenylaminol-thiazol-5-yl}-(
Bﬁmﬁ%ﬁﬁiﬁﬁ}ﬁéé%ﬁmne 10 ‘ -
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-l-yl)-phenylamino]-thiazol-5-ylI}-(3
- cyclopro pyl-phenyl)-methanone
{4-Amino-2-[4-(4-dimethylamino-piperidin-I-yl)-phenyl
afhinnTioiz -5y byt Belmiciopybpybatdny -methenienmo)-thiazol-5-yi-olyl-
H]in%-Zé[4-(4-pyrro|idin-1-yl-piperidin-1-y|)-phenylamino]-thiazol-5-_y1}-(
3ro-Ql-methyI-p henyl)-methanone ‘
{4-Amino-2-[4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylami
nol-thiazol-5-yl}-(3-ethyl- 20 4-fluoro-phenyl)-methanone
{4-Amino-2-[4-(4-pyrroi id in-l -yi-piperidin-1-yi)-phenylami

. nalAhiazel Bl ddihystinpkyrirproindiitieniAylethapeneivwithiazol-5-yi}-tolyl-

10
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2005/103034 PCT/EP2005/003734 -140 24. The compound of claim 1,
SBIRERAFEm the group consisting of:
6-(4-Amino-2-{4-[ethyl-(3-pyrrolidin-1-yl-propyl)-amino]-phenylamino}-thiaz
ole-5- carbonyl)-1-H-indole-2-carboxylic acid ethyl. ester 5
{4-Amino-2-[4-(3-ethylamino-pyrrolidin-I-yl)-phenylamino]-thiazol-5-yl}-(3-fl

UararRReIY)Angthanpiseridinyl-1'-yl-phenylamino)-thiazol-5-yl]-tolyl-methanone

{4-Amino-2-[4-(4-morpholin-4-yl-piperidin-1 -yl}-phenylamino]-thiazol-5-yl}-tolyl-
methanone, compound with hydrobromide

{4-Amino-2-{4-(4-dimethylamino-piperidin-t-yl}-phenylami nol-thiazol-5-yl}-(4-
methoxy-3-nitro-phenyl)-methanone '

23. The compound of claim 1, selected from the group consisting of:

{4-Amino-2-[4-{4-pyrrolidin-1-yl-piperidin-1 -y}-phenylaminol-thiazol-5-y{}-(3-ethyl-

phenyl-methancne

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



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

{4-Amino-2-[4-(3-ethylamino-pyrrolidin-I -yl)-phenylamino]-thi oeyli=(3-

Wh]%{l[?‘?&gy-%ﬁe nyl)-metha none 15 PRl e
{4-Amino-2-[4-(4-ethylamino-piperidin-l-yfigphenylamino]-thiazol-5-y1}-(3-
methoxy-phe nyl)-methan one _ _
{A-Amine-2-[4-(4-ethylaminopineridimitipiyipridmjlamiraima 2bia g (-
uoro- 4-methoxy-phenyl)-methanon e 20 {4-Amino-2-[4-(4-ethylamino-pi
sEnd-phetiy H?I%#’fﬁo]-thiazol-5-yl}-(3-f|uoro- phenyl )-methanone .
WO 2005/103034 PCT/EP2005/003734 - 141 25. The compound of
claim 1, selected from the group consisting of: {2-Amino-5-[4-(4-pyfro lid
in-1 -yl-piperidin-1-yl)-phenylamino]-4H-pyrrol-3-yl}-(3 fluoro-4-metho
Y%mwl)z, £ AR RER i RAMIA Ry drpiykplidiindlybpipddesthl-phenyl)-
-yl)-phenylamino]-thiazol-5-yl}-(2,3- , :

5 dirgi8en®Rhzo[1,4]dioxin-6-yl)-methanone
[4-Amino-2-(4-[1,4'|bipiperidinyl-I'-yl-phenylamino)-thiazol-5-yl]-(3-fluoro-p
henyl)- 10 methanone
[4-Amino-2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thiazol-5-yl]-(2,3-dihydr
or,benzo[1.Aldioxin-6-yl)-methan -y tamino}-thiazol-5-yi}-(3-
[EJ&%]%%-" :(i?.ﬂ{fa%ﬁgéﬁ‘d ﬁ nﬁg!ﬁ%ﬁg&%ﬁgﬂiazo|-5]-y|]-(3-met%gx(
yetpbepyipemyiranetienons
{4-Amino-2-[4-(3-hydroxy-[1,4"]bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl
}-(3- fluoro-4-methoxy-phenyl )-methanone 20 {4-Amino-2-[4-(4-d i
methylamino-piperidin-1 -yl)-phenylamino]-thiazol-5-yl}-

10 {4-Amino-2-[4-(4-pyrrolid in-1-yl-piperidin-1-yl}-phenylamin o}-thiazol-5-yl}-(3-

cyclopropyl-phenyl)-methanone

{4—Amino~2-[4—(4—dimethyiamino—piperidin-1 -y)-phenylamino}-thiazol-5-y}-(3-
cyclopropyl-phenyl)-methanone
15

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

f[uoro@—methyi—phenyi)—me‘ihaﬂone

{4-Amino-2-[4-(4-pyrrolidin-1 -yl-piperidin-1-yl}-phenylami nol-thiazol-5-yl}-(3-ethyi-

20 4-fluoro-phenyl)-methanone

[4-Amino-2-{4-(4-pyrroiidin-1 -yi-piperidin-1 -yI)-phenylaminol-thiazol-5-yi}-(4-
hydroxy-3-propyl-phenyl)-methanone '



w5y

benzo[3]diioxol-5-yl-methanone {4-Amino-2-[4-(4-d i methyl
amino-piperidin-1-yl)-phenylamino]-thiazol-5-yl}-(3- 25
methoxy-phenyl)-methanone WO 2005/103034 PCT/EP200 (34 .
}f)}g&?ﬁino-Z-[4-(4-d imethylamino-piperidin-| %%Wé%03/003734
-yl)-phenylamino]-thiazol-5-yI}-(3- hyd roxgphenyl )-methanone 5
{4-Amino-2-[4-(4-pyrrolidin-I-yl-piperidin-I-yi)-phenylamino]-thiazol-5-yl}-(3-
nitro- phenyheneethanome of claim 1, selected from the group consisting of:
{4-Amino-2-[4-(3-hydroxy-[1,4"bipiperidinyl-1'-yl)-phenylamino]-thiazol-5-yl
}-(3- nitro-phenyl)-methanone 10 {4-Arhiho-2-(4-[1;
4'lbipiperidinyi-1'-yl-phenylamino)-thiazol-5-yl]-(3-ethyl=phenyl)

methanone - g aminal-thiazole-5-
{i-indirrirmya-(-Eabiyrn o Rt RS e R IR R BPEN 817
Uisokepheny aepthanans B36iié atidretadestical composition

comprising as an active ingredient an effective amount of a compound of

- claim | or a pharmaceutically acceptable salt or ester thereof, and a

5
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pharmaceutically acceptable carrier or excipient. 20 27. The

pharmaceutical composition of claim 26, which is suitable for parenteral
agmmgmm&mm@grwm&wmwa@eaﬂ%m@@&*@ﬁﬁ?@%@@*ﬂ“m‘
tr er. 29. A compound of formula (I) according to claim

| ﬁﬁﬂ&bﬁéﬁ?&% solid tumors. WO 2005/103034

PCT/EP200S/003734 -143 30. A compound of formula (I) according to

claim | for the treatment of

{4—Amino—2-[4~(3—ethylamino~pyrr0ﬁdin—1-yl)~phenylamino}—-thiazol-—S—yi}—(B-ﬂuoro—

4-methoxy-phenyl}-methanone

{4—Amino-2—[4—(3-ethyiamEno-pyrroiidin-1 -yl)-phenylamino}-thiazol-5-yi}-(3-

methoxy-phenyl)-methanone

{4-Amino~2-[4—(4~ethylamino—piperidin-1 ~yN-phenylamino]-thiazo-5-yl}-(3-

methoxy-phenyl}-methanone

{4-Amino-2-[4-(4-ethylamino-piperid in~1-y!)-phenylamino}-thiazol-5-yl}-(3-fluoro-
4-methoxy-phenyl)-methanone

{4—Amino-2—[4—(4~ethy[amino~piperidEn~1 -yl}-phenylaminel-thiazol-5-yi}-{3-{luoro-



breast-, colon-, lung-, and prostate tumors. 31. The use of a compound of
formula (1) according to claim | for the 10 manufacture of medicaments.

“,%220'59%9&% of a compound of formula (I) according to claim ﬁ)@f!ﬁﬁoosmewsd.

10

15

20

23

manufacture of medicaments for the treatment of cancer. as 33. The;use;
of,.acompound.offcrmula”(l)acsordingtg:cldiin:1;.for manufacture of
medicaments for the treatment of solid tumors. 34. The use ofa .
compofifid Shéocomlacl)dofotdiny tosalaater foP N AeiRcRRs 8f g of.
medicaments for the treatment of breast-, colon-, lung-, and 20 prostate
tumors. ( 35. A process for the manufacture of a compound of formula (1)
according to claim 1, comprising 25 a) reacting a compound of formula (A)

RI_R2 NtN 4 ~~ ISI NJ~N,CN H H (A),. in,th f & con (2
B O AN N AV e Gl S L Yl S SO
RehiB)-anddhseparating freatompmund of formula (1) from the reaction

mixture; wherein 5

{4-Amino-2-[4-(4-pyrrolidin~1-yl-piperidin-1-yl}-p henylaminol-thiazol-5-yl}-(2,3- -
dihydro-benzo[1,41dioxin-6-yl)-methanone

[4-Amino-2-(4-[1,4Toipiperidiny}-1 *yl-phenylamino)-thiazol-5-yl}-(3-fluoro-phenyl)-

methanone

[4-Amino-2-{4-[1,4'bipiperidinyl-1"-yl-ph enylamino)-thiazol-5-yi]-(2,3-dihydro-

benzo[1,4jdioxin-6-yl}-methanone

[4-Amino-2-{(4-[1,4"]bipiperidinyl-1 “.yl-phenylamino)-thiazol-5-yi}-(3-methoxy-
phenyl}-methanone '

{4-Amino-2-[4-(3-hydroxy-[1,4Tbipiperidinyl-1 *.vI}-phenylaminol-thiazol-5-yi}-(3-
fluoro-4-methoxy-phenyl}-methanone

{4-Amino-2-f4-(4-dimethylamino-piperidin-1 -yl)-phenylaminc]-thiazol-5-yl}-

benzol1,3]dioxol-B-yl-methancne

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



RI, R2, R3, R4 and R4' have the significances given in claim 1. 36. A
process for the manufacture of a compound of formula (1) according to
claim 1, comprising 10 a) reacting a compound of formula (C

Wo2AGMHIZH~NAN S (C) in the presence of a compound of f rﬁ;ﬁfg%% f[’g”‘”

10

15

20

0 BriR4 R3 R4 (B); and b) separatlng.ltﬁ%compound of formula (1) from
the reaction mixture; wherein 20 R1, R2 R4 and R4' have the

significances given in claim 1; and P O signifies a resin to which the
compound of formula (C) is attached.

{4-Amino-2-[4-(4-d imethytamino-piperidin-1 -yl}-pheny?amino}—thiazol-5~y¥}—(3—
hydroxy—pheny&)mmethanon.e

{4—Amino—2—[4~(4-pyrrolidin~1 —y[-p§pe;idin-1«-yi)~phenytamino]~thiazo!~5—yl}-(3—nitro-

phenyl)-methanone

{4-Amino-2-[4-(3-hydroxy-{1 Abipiperidinyl-1 ‘~yl)—phenyiamino]—thiazol~5ny!}—(3~
nitro-phenyl)-methanone

‘:[4~Arhino—-2—-(4—[=‘tf-,4‘v]b'§pipe’ri'd-inyl—-1 ‘=‘-yE~phenyianﬁin‘o)—‘thiazol-sayi]~(3—ethylsphenyl)—»f

methanone

{4-Amino~2~[4—(3-ethyiamino~pyrroiid%n-1 -yl}-ph enylaminol-thiazol-5-yl}-(3-fluoro-

phenyl}-methanone

26. A pharmaceutical composition comprising as an active ingredient
an effective amount of a compound of claim 1 ora pharmaceutically acceptable

salt or ester thereof, and a pharmaceutically acceptable carrier or excipient.

27.  The pharmaceutical composition of claim 26, which is suitable for

narenteral administration.

P P, - J e + 4 ~F
28. A compound of formuia (i) according to claim 1 for the treatment of

gancer.

29. A compound of formula (I) according to ciaim 1 for the treatment of

solid tumors.
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30. | A compound of formuta (1) accerding to claim 1 for the freatmant of

breast-, colon-, lung-, and prostate UMOTS,

31.  The use of a compound of formuta (I) accordihg to claim 1 for the

10 manufacture of medicaments.

32, The use of a compound of'formu{a () according to claim 1 for the

manufaciure of medicaments for the treatment of cancer.

715, 33.. The.use.of a-compound of formula.(l),aceording-to:claim 4.for fhe-:

_manufacture of medic_aments for the freatment of sofid tumors.

34. The use of a compound of formuta (1) according fo claim 1 for the
manufacture of medicaments for the treatment of breast-, colon-, fung-, and

20 prostate tumors.

35, A process for the manufacture of a compound of fo frvidia 1y

according to claim 1, comprising

25 a)reacting a compound of formula (A)
R1 '
1

in the presence of 2 compound of formula (B)
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0
BrMm
|

S

R @®);and

b) separating the compound of formula: (1) from the reaction

mixtiure; wherein
R1, R2, R3, R4 and R4’ have the significances given in claim 1.

36. A process for the manufaciure of a compound of formula (1)

according fo claim 1, comprising

10
a) reacting a compound of formula (C)
,N\@
Rz iy
Ok
(©),
in the presence of a compound of formula (B)
15
0
Br R4
R3
Re " @®rand
"b) separatihg the compound of formula (1) from the reaction
mixture; wherein
20

R1, R2, RS,I R4 and R4’ have the significances given in claim 1; and

@ signifies a resin to which the compound of formula (C) is attached.



