WD 2010/ 121675PCT/ EP2009/ 066579 THI AZOLYL- BENZI M DAZOLES The present
invention is concerned with thiazolyl-benzi m dazol e derivatives and their
phar mmcewocealdpi@scept abl e salts, the manufacture of treTafPosed66sd9 and
their use as therapeutic agents. 5 PLK1 is a nenber of the Polo-like kinase
famly. Polo-like kinases are highly conserved fromyeast to humans and
play a variety of roles in the G/ M phgse transition and in the passage
through mtotic phase of the cell cycle. Four Polo-like kinases, PLK1l, PLK2
(Snk), PLK3 (Fnk), and PLK4 have been identified in humans. These proteins
share extensive honol ogi es across 10 their kinase domains, in Cterm nal
"Pol 0" boxes. Using neutralizing anti bodies, anti-sense oligos, and

dom nant - negative protein, PLK1L was shown to be essential for mtosis in
vitro cultured cells. Furt i of PLK1 appears to have
differential effects in tuﬁﬁﬁmﬁg%ﬁﬁ?ﬁﬂm%@% in that ablation of
PLK1 i nduced mtotic catastrophe and eventual cell death but G arrest in
"normal " cells. One plausible explanation is that tunor cells are 15
defective in checkpoint controls and unable to arrest and thus undergo

mtotic TR AsichORitiol Reoh@RY vith thlakelyl-tRakiRid20K dBkdiveLmmiteiel usi ve. The

expression of PLK1 is restricted to proliferative tissues. Overexpression
of PLK1 wesmastieledceqeptableisilts, tha mapyfagiproed fheqfieressid aidhleiy wse endierapuiigg,

col on, sgé%mgph, ovary, snooth nuscle, 20 and esophagus) and in non-Hodgkin
| ynphomas™ Furthernore PLK1L has transforming activity; constitutive
expressi on of PLK1 in NI H3T3 cells causes oncogenic focus formation,
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benzi m dazol e-t hi azol e conpounds for use as herbicides. W?200212242

di scl osesulbireq eells. Fyithesmots. duriysaHy oo RLKA aapqapip hpteghbergntiabphigets in

V0200262804, i3 2585106 AL B thhi-aB 167 Of 18 IEbY RN @ fic bAkrohEankiNPédA OF S Of
PLK1. 10 W2003070283 di scl oses duplex RNAs antisense ol igonucl eoti des that

are i nhi tﬁ:l}td@pt@ byt GPpaigst inﬁ@gomg‘p@lg@ne(ﬁlg@ib@s@@anation 1s that tumor ce_lls al_re _
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oses i'azo one conpounds are’inhibitors
of PLK1. rol82004R21IPIAB, dndELKS esnamelisense conpounds that are inhibitors of
PLK1. W2004014899 di scl oses thi ophene conmpounds that are inhibitors of
PLK1. W2004043936 di scloses 15 pyrimdi ne conpounds that are inhibitors of
PLK1. dmzw&@ék@a%ﬂo%hﬁcll Rs8Fidudad pailiserand tﬁi&@&f@gﬁplfe@sioﬂml Kt wasg
pepti de-peptide bindin omain interactions including an invention for
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benzoiphi azQls@phip@X betes nbhatodakig [ymHokiab Fusth@inoRLKIK | MA2RAHOHiR4 detHitsCl oses
pyri m di ne conpounds that are inhibitors of PLKL. W2004087652 di scl oses

i mi dazot FIEBRHE EOrppBUhelsliklan NMHAT? sellsispussy ancggem fegus formation, transformed

cells grow in soft agar and form tumors in nude mice.

Therefore, blocking PLK1 kinase activity by a small molecule inhibitor represents a novel
25 approach to target mitosis and may be clearly differentiated from other mitosis-targeting agents

on the market such as tubulin binders.

Other therapies which involve the disruption of microtubule formation and degradation through

the use of taxanes and vinca alkaloids have become successful ways of treating cancer. Some



20 W2005019193 di scl oses phenyl urea conpounds that are inhibitors of PLKIL.
W2005042505 di scl oses thiazolidinones that are inhibitors of PLKIL.
W200504 28020tV atd76ses pyrim di n-4- yl-3, 4-thi one conpoRQUEPRANGCEETE

i nhi bitors of PLKL. W2005075470 di scl.ases thiazol e conpounds that are

I nhibitors of PLKL. 25Sunmmary of the Invention According to a first aspect
of the ieanesioisorells atheble to evade theiGleM call epaipomstictéict ¢ioaxanesand vnca RkaRids. (1 )
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2- t ri f | ugyctraetchtylgatfitentydf taxdndsrand vinox dkdoidyl phenyl , and

4-trifluoronethyl phenyl; R2 is selected fromthe group consisting of -H
and Z-Q R3, where Z is selected fromthe group consisting of a chem cal
bond, 5- 0U,S. 2atdnt-Ne. @)818,20 disclseb eticadalfyroimlitbebgizmipantnaiasdle oegmmfunds
-(CHZ)",f- and -8.—<2 (OH)CH2-; and mis an integer fromO to 4; 10 R3 is
sel ect ed PEASPRPIYSup consisting of /--\ -X Y , and - NR4RS;

W0200212242 discloses bicyclo-pyrazole compounds that are inhibitors of PLK1.
W0200262804 discloses oxazolyl-pyrazole derivatives that are inhibitors of PLKI.

10 'WO02003070283 discloses duplex RNAs antisense oligonucleotides that are inhibitors of PLK1.
W02003072062 discloses (E)-2.6-dialkoxystyryl-4-substituted benzylsulfones that are inhibitors
of PLK1. W02003093249 discloses thiazolidinone compounds that are inhibitors of PLK1.
W02004011610 discloses antisense compounds that are inhibitors of PLK1. W0O2004014899
discloses thiophene compounds that are inhibitors of PLK1. W02004043936 discloses

15 pyrimidine compounds that are inhibitors of PLK1. W02004046317 discloses products and
processes for modulating peptide-peptide binding domain interactions including an invention for
providing 3-D structures of PLK. W02004067000 discloses benzothiazole-3-oxides that are
inhibitors of PLK1. W02004074244 discloses pyrimidine compounds that are inhibitors of
PLK1. WO2004087652 discloses imidazotriazine compounds that are inhibitors of PLK1.

20 'W02005019193 discloses phenylurea compounds that are inhibitors of PLK1. W02005042505
discloses thiazolidinones that are inhibitors of PLK1. W02005042525 discloses pyrimidin-4-
yl-3,4-thione compounds that are inhibitors of PLK1. W02005075470 discloses thiazole
compounds that are inhibitors of PLK1.

25 Summary of the Invention
According to a first aspect of the invention, there is provided a compound of formula (1):

(1)

30 where



R4 and R5 are independently selected fromthe group consisting of-H, -CH3,
-(CH2)20H, /--\ -CN -CH3(CH,), -NO /

- (CH2) 21\wpaB)y21475and , X is selected fromthe group censiErrémges’s CH and
N, Yis selected fromthe group consistiyng of C, OCHRG6, and NR7; or -0-,
-CHR6-, and -NR7-; /--\ -x Y ?_/ 15 where nust contain at |east one

nit rogenAa$ ginctedfont de gedup corseing ofplen, greblapppbonsidsthlmephsfiylH!- - NH2, and

_(cre) 2ot Y %'}%%Oifeﬂetﬁl@ﬁ@nﬁfﬂé -IUEEA0Rh | e Skl s B

- 0C( CH3) 2NHC( 0) Ot Bu, and CN- CH, ; and 20 pharmaceutically acceptable
salts thereof Preferably, Y is sel ected fromthe group consisting of-0-,
-CHR6-, and - NR7- I n anot her aspect of the idmyemjfi_é)@_rcﬁg ates to

phar WHCEPJ1|s§@1&cté‘cpﬂimﬁ$ﬂetgr&ﬂﬁcoﬁﬁ§fﬁfglo$LF§!QOUHgaan%5 conpedind of, formula (1). In
one enbodi nent, the pharnmaceutical conposition further corrprl ses a

phar naceut i cal I y acceptable carrier, diluent, or excipient.
R is selected from the group consisting of -H and Z-Q-R3, where Z is selected from the group

consisting of a chemical bond, -O-, and -C(O)-; Q is selected from the group consisting of

-(CHz)m- and -CH,CH(OH)CHj;-; and m is an integer from O to 4;

O~ -

R4 and Rs are independently selected from the group consisting of -H, -CHs, -(CH;),OH,

R; is selected from the group consisting of , and -NR4Rs;

10

N—CH, (CH,);—N (0]
-(CH2),N(CHz)a, , and ;

X is selected from the group consisting of CH and N;
Y is selected from the group consisting of C, OCHRg, and NRy; or —O-, -CHR¢-, and -NR-;

—X Y
15  where must contain at least one nitrogen atom;
Re is selected from the group consisting of -H, -NH», and -NHC(O)Rs;
R is selected from the group consisting of -H, -CH3, and -(CH,),0H,

Rs is selected from the group consisting of -OtBu, -OC(CH3),NH;, -OC(CH3),NHC(O)OtBu,

Oy

20 pharmaceutically acceptable salts thereof.

and ;and

Preferably, Y is selected from the group consisting of —O-, -CHR¢-, and -NR7-

In another aspect of the invention relates to pharmaceutical compositions comprising of a
25 compound of formula (1). In one embodiment, the pharmaceutical composition further

comprises a pharmaceutically acceptable carrier, diluent, or excipient.

In a third aspect of the invention, there is provided a method for treating a subject afflicted with a

disease or condition that responds to modulation of PLK1 activity, comprising administering to



WD 2010/ 121675PCT/ EP2009/ 066579 - 4 - the subject an anpunt of a conpound
of fornmula (1) or a pharmaceutically acceptable salt, solvate or

physi ol ogvoabiwi2idaract i onal derivative thereof, or a conmpOIIEPR@9/06ENPri Si ng
an anmount of a conmpound of fornula (1).4ar a pharnaceutically acceptable
salt, solvate or physiologically functional derivative thereof and one or
nor e phathraeaent pie ampynt aﬁ%@pﬂmpéoéﬁoﬁmﬂﬂéﬂwﬁ apharBaggyficalyricecpegbiesselti ve t o
nmodul at e}

odul at i S bl AhdorAUIHA ol d? R URplon SABHEHGud Bpuny .
i nventi oof a ¢olrtqa|oend csf fdemdat {(Ibeda aham&%odcaﬂlwacqephblblsalt nglvipe of pﬁyelomgiiaaﬂy of
cells e contactin rolif w th an anount of
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sol vatse, acﬁﬁvaﬁh}éﬁﬂeﬂiv@g@ ﬁﬁﬂlhlytefthumtibiMPLd’aracuaty M@hddﬂefee@f)vhﬁﬂﬁlfthéll ent to

i nhi bit g@&llferat .on of ch treated cells whereby such cellular treatnent
i nhi bi t sMPAKatiqnpmg B?F?éﬁhe LBET SPYPR present i nvention, there is
described the neans to inhibit cells in the stage of nltosis by treating
cells with sufficient quantity of a conmpound of fornula (

phar macelitd fourth gspagt ©é Htlsalﬁ}’ﬁ‘él“%zlt’ﬂere éscﬂe%’tbéd a gethgd fayi Hahlblg% 3110|h§ﬁr%t19ﬁ@1f i on
derivati yg19npd fﬁ@t‘h@@fnv% Rey &lﬂ}’achrﬁ%‘érghfefaﬁgg BUK-wilfehalogft JPatehbPiddyr of the

| nventi on Al'l patents, patent applications and publications nentioned

in thé p&é@é‘ﬂﬁl)scn@mhﬂfma@ut@ﬁlym%em@lwy johvatsy pophasie@eisylly @m@ft@nbe intheir
entiret yderlvgu&eatﬁ&e&f suﬁic e?lp{o 1hlﬁ%1ékﬁ)lﬁ°e?e[t{6ln%?ls ¥reatteg @elﬁQ)vIl%er% llular
specification 1s contro initions n ess ot ervms cated t he
fol | ow n‘geatﬂméntmmmbltsd’ilérle asc&therfaepetctloﬁtbe pﬂe$emsmmattlenahde @efesmé)edﬂenmam ng
and scop HoQus 1 d scr et he inventi.on herein. 25
The ¢ or ot b P RliRe MG ool ST S TTed: LRVES1 PRIt ne.
chlori neforﬂnular(rl)rte a phmehac @dicaiey, acpepefbby @hj spl\tat):, bt plgsib gicaidfvabilicarderieativéhe
term utjcall table salts" enbraces salts of the conpounds of
for mJll5 Eahﬁﬁeog@ ‘iﬁh‘r’i‘ }ﬁlﬂg& or organic acids such as hydrochl oric acid,
hydrobrom c acid, nitric aci d sul furic acid, phosphoric acid, citric acid,
formc acid, maleic acid, acetic acid, fumarl C aC| d, succinic acid,
tartaric acid, nethanesul f Sefailedd L1 ot ¢ acid and the |ike,
whi ch ar ﬁll'ib@ﬂ%ntts%'t&lt 5@hl:atfbhmldqfugﬁwn@ﬂ%entmc?ﬁnw PrédG/ pEGHLFRR BRI/ 066579 -
5 - This term al so enconpasses car boxyl ate salts having inorganic cations,
such as Biria mcca:pmataqi kardference ar thiyir getiraly. dmedsopba ¢andict éxtamn@logsr, ithehi um

sodi W @gg&g oKL TRINES fihg barium and cal cium); anmmoni um cations; or
organic catio or exanpl e, &di benzyl anmoni um benzyl amoni um

2- hydr oxyet hyl armoni um bi s(2-hydroxyethyl) amonium 5

phenyl et hyl benzyl anmoni um and t he ble}‘nlt ICIIS her cations enconpassed by the
above terminclude the protonated fm-rn-o!f)—procal ne, qui ni ne and

N- et hy| Ghleesoskerivise indinactd the fqdb@zhr(gt&tﬁedloﬁmrersetcﬁﬁrtlbtaslhmtrauafiand)da‘ﬂiedISe such as

glycine, mognrlltllgt ahnldr;gépe of %ﬁe‘ V%{rigl?s tel%ls%rs]g(i t% d%scrlge the 1IY tn ion hereld argi ni ne.

25

The term “halogen” refers to one or more members selected from fluorine, chlorine, bromine,

and iodine, preferably to fluorine and chlorine.

The term "pharmaceutically acceptable salts”" embraces salts of the compounds of formula (I)

30 with inorganic or organic acids such as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic acid, fumaric acid, succinic
acid, tartaric acid, methanesulfonic acid, p-toluenesulfonic acid and the like, which are non-toxic

to living organisms.



The term "l eaving group” is a chem cal group which is renoved or replaced
during a reaction. 10 Exanples of |eaving groups are hal ogen, nesylate and
t osyl at e.wOhany121478 i nventi on provi des a conpound of foPouiER2¢02P6eE39 R2 R1
(1) wherein Ais selected fromthe grgup consisting of phenyl,

2-chl or ophenyl 3-ch|oropheng|, 4- chlorophenyl, 2-trifluoronethyl phenyl,
3-tri f | ubhisfaemiasogheamiasses pafbaxylate falts by oreenenghph eatipns, sach-as abial apN- CH3 20 R1

S selecgﬁg-frggﬂﬁl 1 G 500 ' iR‘ fﬁg; - i . '§- q#rcted
fromthe gr 15138 congtlgs%l 1?19 (b(?r% ?—ﬁl@%c} %u% :lum orein 2 e eee e]%atlgﬁl raom t he
group cocrdish); aguneiivan ciiens; oabrghion dation§)-for axaple G{iBinzylammonium, Qis
selected,_fromthe. gr consj Sting .of -%é}%%- a -gHZCH. CH2-, and 25mis
P SO A S R A R e O et S Dl il
- XY 5 apittnydR4Mbnzylammonium, and the like. Other cations encompassed by the above term

include the protonated form of procaine, quinine and N-methylglucosamine, and the protonated

forms of basic amino acids such as glycine, ornithine, histidine, phenylglycine, lysine, and

arginine.

The term “leaving group” is a chemical group which is removed or replaced during a reaction.

10 Examples of leaving groups are halogen, mesylate and tosylate.

Thus, the invention provides a compound of formula (1)

0

(1)

15
wherein
A is selected from the group consisting of phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-
chlorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, and 4-trifluoromethylphenyl;

CH,—N N
20  R;is selected from the group consisting of -H, -OCH3, and

R, is selected from the group consisting of -H and Z-Q-R3 wherein
Z is selected from the group consisting of a chemical bond, -O-, and -C(O)-
Q is selected from the group consisting of -(CH;)n- and-CH,CH(OH)CH,-, and

25 m is an integer from 0 to 4;

Rj; is selected from the group consisting of , , , and —-NR4Rs;



WD 2010/ 121675PCT/ EP2009/ 066579 - 6 - R4 and R5 are independently sel ected
fromthe group consisting of-H -CH3, -(CH2)20H, -CN -CH3 (CH2)3-N O

- (CH2) 2N(wbi2pyiamets X i s sel ected fromthe group consi st ipog/ErbecCiteand N, Y
is selected fromthe group consisting -0, -CHRS-, and -NR7-; -X

5wher ei nnust contain at |east one nitrogen atom R6 is selected fromthe
group coRsisktRsrige wlepandenniiselegiell NGRS, coristing of el 6o (FHorRthe gr oup

consi sting of-H, -CH3, d - (CH2) 20H,; R8 is selected fromthe group
consi sting of -0t BU,@ 2NH2w,)~0¢( CF8) 2NHC( 0) Ot Bu, phar maceutical |y
accept abliepsght@iyhere 15 }4y anot he—énbodi ment, the invention is

directed to conpounds of fornula (1) where’ A is 3-chlorophenyl; RLis -H or
- OCH3; RA 1§ splec@d (fompihmgrep cRBIstigg ok¥CH amldNY is - NR7-. I n anot her

mbodi t. [ [ [ I s t .of f I 1) wh A
7o 3 onich ey RS e o B (B Gy ks, 20 M
/N

—X Y
. \ / M M .
5 wherein must contain at least one nitrogen atom;

R 1s selected from the group consisting of -H, -NH; and -NHC(O)Rs;

R is selected from the group consisting of -H, -CHs, and -(CH;),OH;
10
Rs is selected from the group consisting of -OtBu, -OC(CH3),NH,, -OC(CH3),NHC(O)OtBu,
O
and ; and

pharmaceutically acceptable salts thereof.

15 In another embodiment, the invention is directed to compounds of formula (1) where A is

3-chlorophenyl; R; is -H or -OCHs; R; is -O-(CHy)m-R3; R3 is — ; and Y is -NR5-.

In another embodiment, the invention is directed to compounds of formula (1) where A is 3-
chlorophenyl; R; is -H or -OCHs; and R; is —(CHz)m-R3.

20
In another embodiment, the invention is directed to compounds of formula (1) where A is 3-
chlorophenyl; R; is -H or -OCHs; R, is <(CH2)m-R3, mis 1 and Rj is selected from the group

—N/_\N—CH3 —N(CH,)(CH,) W %
v/ AR T
and

consisting of

25 In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

chlorophenyl; R; is -H or -OCHs; R; is -O-(CHy)m-R3, R3 is — , and Rg is selected from

the group consisting of -H, -CH3, and -(CH;),OH.



I n anot her enbodi nent, the invention is directed to conpounds of formula
(1) where Ais 3- chlorophenyl; RLis -Hor -OCH3; R2Zis -(CH2)mR3, mis 1
and R3 i sweebseedsfrom t he group - NN CH3- N( CH3) (CH2) 3 PHRTEPC@®HETY NQ
ofand 25 In another enbodi ment, the invention is directed to conpounds of
formula (1) where Ais 3- chlorophenyl; Rl is -Hor -OCH3; R2 is

- 0- ( CH2) In-argtheRgnioglimdng thy wugtion msdixsticd ép esimpeundsQffrmakd 1) ¢BHRYA2OBE - x Y
-/ , and R6 is selected from WD 2010/121675PCT/ 09/ 066579 - 7 - In
anot her enbodi ment, the invention is directed t&n}_@unds of fornmula (1)

where A i, 3- \Y chl.oro Yl ;. is.-H or - : mR3; R3
isYis rgﬂléfgﬁ?i{il ¢ %lgqréﬂi glg’ zrl%%}'l(@éz)@'rlﬂdﬁ% Consi sti ngIYZlf N%f gl-l ' and

- ( CH2) 208dlecedlfronamotchap cemdvieli 6BH, -CHhand ACeRL08N is directed to conpounds
of formula (1) where Ais 3- /[ -X chlorophenyl; RLis -Hor -OCH3; R2 is
-0-(CH2)mR3, and R3 is In another enbodinent, the invention is directed to

conmpoyndg bthbOEMbYdandnt )thdAeERioAid diredred td\dnpolh@ro@RiaMA (1) Wierk 3 is BL Or
-OCH3; R2is -0-(CH2)mR3; and R3 is 10 In another enbodi nent, the

invention is directed to conpounds of formula (1)&?)1( reNA is 3-

chlorophenyl; R; is -H or -OCHs; R; is -O-(CH2)m-R3, and Rs is

In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

—N ©
chlorophenyl; R; is -H or -OCHs; R; is -O-(CH2)m-R3; and Rs is — .
10

In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

7\

- \_/N—R7
chlorophenyl, R; is H or OCHj3, R; is O-(CHz)m-R3, Rs is , and Ry is selected

from the group consisting of H, CH3, and (CH>),OH.

15 In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

\

—N
chlorophenyl; R; is -H or -OCHj3; R; is -O-(CHy)-R3; and Rs is —

N—CH,

In another embodiment, the invention is directed to compounds of formula (1) where A is 3-
chlorophenyl; R; is -H or -OCHj3; R; is -O-(CHy)m-NR4Rs.

20
In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

chlorophenyl; R; is -H or -OCHs; R; 1s -O-(CH»)3-N(CH,CH,OH),.

In another embodiment, the invention is directed to compounds of formula (1) where A is 3-

25  chlorophenyl; R; is -H or -OCHs; R, is -O-(CH;);-NHCH,CH,OH.

In another embodiment, the invention is directed to a compound selected from the group
consisting of:

2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-carboxylic acid
30 amide;



chl orophenyl, Rl is Hor OCH3, R2 is 0-(CH)mR3, R3 is -NN_JN-R7, and R7
is selected fromthe group consisting of H CH and (CH2)20H 15 In another
enbodi menwp 20teeziémsenti on i s di rect ed to conpounds of f ecwEPaPLF6SIhere A
is 3- chlorophenyl; Rl is -Hor -OCH3,_gR2 is -0-(CH2)mR3; and R3 is
-NN__/N-CH3 In anot her enbodi nent, the invention is directed to conpounds
of for muf-43- @hy)rmml)ﬂ [6g4gnetisthiprerpineyimetim)-boszaipidseol- lgiHgiazale--s

-0- (CH2) o acﬁ%n anot her enbodi nent, the invention is directed to
corrpounds "0 ?’1) where Ais 3- chI orophenyl; Rl is -Hor -OCH3; R2
is -0-(CHR) @hlu@cepmma-l)s;m -methyldpipeemaot hgimoghptheleinnemidazélhleyl]-thigrote-on i s
directed t c%%rrgo(inds of formula (1) where Ais 3- 25 chlorophenyl; Rl is
-H or (CHZ)S NHCH2CH2OH. | n anot her enbodi nent, t he

i nventi om(_%-s:hnbm plain@ - 2t(©- rﬁorpmfrm%tjﬂdleﬂ@ﬂ-eaizedmﬂizﬁm-tyl)ahigidjuﬁ-o@tbﬂsjflﬁ:ti ng of:
2-[6-(4- 4%% pi perazi n-1-yl met hyl ) - benzoi m dazol - 1-y1] - 4- phenyl - t hi azol e-
5- car box$A" Weid 30 ami de; WD 2010/ 121675PCT/ EP2009/ 066579 - 8

- 4- (3- Chio3-ehRRePchyH 246 m«zr@aﬁx& 'eﬂllyg%ﬁﬁ%dzlﬁr- L-yithdiBfihvdnboiBnzel mygazol - 1-y1
]-thiazol e-5- carboxylic acid

4- ( 3- Chl BiasoleiOrybusi¢ anidet hyI p| per azi n-1-yl net hyl ) - benzoi m dazol - 1-y1]
-t hi azol ] -1-
(3l o i oyl amivg ety fensoimidehile o e-
5- car1190xyll)1ﬂéazalﬂ-%‘caéh¢>@ ie agid gBideh| or o- phenyl ) - 2- {6-

2-h
i 53.20| g&lg%ogg %f{n}'g @e[&ﬁﬂeﬂl p%kﬁaﬁt}@(l Jf gﬂ%&g henyiusu%iaé6 CREN
2- di nethlm;blafﬁ-cmoboav]waic)d areidhy| - ani no] -nmethyl} -benzo imdazol-1- 10
t hi d - Chl - | ) <2- {6-. .
%l. mi‘lt ﬁ%/ ?& g"lhg)écl)’ CF.IIH (I)éfp a}%‘,%l‘dl fjm‘f ?H)Yl %er%ghn%qgﬁz%ﬁ-ga@gtg?l Ql%/—f}cagb{‘)xyhc acid
i azol eartbidear boxylic acid am de

5 PRI kLR T D SR bt o =

[ 2- (4- methydxypé Q@dia[zﬂdla | -y1) -ethyl]-benzoi m dazol -1-yll -thiazo |e-5-
carboxylic acid am d

3[ 5- Car bénhiry#bameg- ‘b(ﬁ o mhenyrideelay'bP Hpagmieden frerdEA5i% ] 5- car boxy

lic aci dmidy L,ﬁg&m 4@@9‘«%@' n-4-y1) - ani de;
4- (3- Chl oro- B met hyl - pi per azi ne-1-car bonyl) - benzoi mi dazol -1-y1

] - t hi azoft€3-6 log@p]@,@ybéx[@f(ﬂgneélml-@lmrﬁz@g—l -carbonyl)- benzonmdazol— 1-yl]-thiazole-5-

20  carboxylic acid amide;

[ 4-
t hi
[ (
yl
[ (
t hi
4
5

1-{3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-ylmethyl } -piperidin-
4-yl)-carbamic acid tert-butyl ester;
2-[6-(4-Amino-piperidin-1-ylmethyl)-benzoimidazol-1-yl]-4-(3-chloro-phenyl)-thiazole-5-
carboxylic acid amide;

25  1-Methyl-piperidine-4-carboxylic acid (1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-
yl]3H-benzoimidazol-5-ylmethyl}-piperidin-4-yl)-amide;
[1-(1-{3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-ylmethyl} -
piperidin-4-ylcarbamoyl)-1-methyl-cthyl]-carbamic acid tert-butyl ester;
2-{6-[4-(2-Amino-2-methyl-propionylamino)-piperidin-1-ylmethyl]-benzoimidazol-1-yl}-4-(3-

30 chloro-phenyl)-thiazole-5-carboxylic acid amide;
2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(2-trifluoromethyl-phenyl)-
thiazole-5-carboxylic acid amide;
4-(4-Chloro-phenyl)-2-[5-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide;

35  4-(4-Chloro-phenyl)-2-[6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-



1- {3-

[ 5- Car banoyl- 4- ( 3- chl oro- phenyl) -t hi azol - 2-y1] - 3H benzoi m dazol - 5-yl net hyl |
-pi p eri dvodewlipiear bam c acid tert-butyl ester; PCT/EP2009/066579

2- [ 6- (4- Ami no- pi peri di n-1-yl met hyl ) - benzoi m dazol - 1-y1] - 4- (3- chl or o- pheny1)
-thi azol e-5- carboxylic acid am de; 25 1-Methyl-piperidine-4-carboxylic

aci d (1-¢Bbgxzli¢agihamisy:l- 4- (3- chl or o- phenyl) -t hi azol- 2-

tHe ?S%féglogéﬁﬁmyﬂf%%ﬁ%@glvgh%ﬁl;ﬁ? L T e T
| met hyl | q:nrlmmyhdamddmydle;:ar bamoyl) - 1-net hyl -ethyl]-carbam c acid tert-butyl
ester;

[4-(2- Am 63 %gl"ﬁoe{"ﬁwl) ProEPBRY AT AP B meITdrae P hisenly f]cabbé?n%hc HHYazol -
y1l} -4-(&@mid30 chl oro phenyl ) -thi azol e-5-carboxylic acid am de;

2 [Shgﬁy%{% @P/Lﬁr(gg Igadg%e)%]%ﬁ egéll_n?fl 20l g}egzaozlr?lldazol- 15]/1 éua(zoletSr | Tl uoroneth

4- (4- Chl Q{rgn@h@gma)lm&éS (4- rret hyI pi pera2| n- 1-yl met hyl ) - benzoi m dazol - 1- y1]
-thi azol e-5- carboxylic acid
4- (4- Chl M%Cbl@&plie}w@46[6((am%@wryhﬁptﬁ@mﬂeﬁmimwmﬂhsgl] ShimelPofarrogaol - 1- y1]
-t hi azol ggpamig© 2010/ 121675PCT/ EP2009/ 066579 -9 carboxylic acid am de;

4-(2- Chl or o- [ahen y1) - 246- (4- met hyl - pi perazi n-1-yl net hyl ) - benzoi m dazol - 1- y1]
-t h| adPo| &(FChioxg- gl@g(ly])ﬂc[%(éﬂ@pt@hp@]@rldm -4- ylmethoxy)-benzonmdazol—1 -yl]-thiazole-5-

4- (3-Chl 9Jr6’ox§ 9@%{)&12&% 6- (pi peri di n-4-yl oxy) - benzoi m dazol - 1-y11-t hi azol e- 5-
carboxylic a

4- (3- Chl é{bCpmyheﬁyﬁﬂe(éfcyelnmmgdxyﬁxemnmrdawlﬂél Wi-tayd leSenrwixpliidazdimide)y 11- t h
iazo |e-

4205 co S EEREEYG, 221%(%.%0@110 - Ry bR s 19 azol
e-5-car baquyhmide,am d am de;

]4' 'E ﬁ' -I(g ngr%ﬁl?gﬁéﬁérﬂécéé’&ea gléﬁp }?Orgysj*benzom}/ldazo -1-yl)- ?nazoﬁer1 carbox;‘z’:izOI 1-y1

4-(3- Chlgﬁ@arﬁja@nyl) 2- (6-cycl ohexyl oxy-benzoi m dazol - 1-yl) -t hi azol e- 5-car bo
xylic acid amd

4-(3-Chl 61(%%}9&7911%236{%@ (Horsshdivinsraging | -yReHERyl beperivitare lnlaylorthiazalerd= t hi az

ol e- 5- cagpeeylit gmggtlngeam de; 15
4-(3-Chl or ogghen - 246- ( 2- pi peridi n- - et hoxyg benzoi m dazol -1-yl1]-thiaz

ol e- 5- cafHobiplorepheasyd- 2a[ﬁr(aehm@th3(1@n@ﬁfﬁ‘dmybb@mﬂ agol-[-gl-thiazole-5-carboxylic

[ 2- (4pmret byl pera2| n-1-y1)-ethoxy]-benzoi m dazol -1-y1} -thiazo | e-5-
carboxyl1c acid am de; 4-(3-Chl oro-phenyl)-246-(2-di net hyl am no- et ho
xy) - benz&-(3-fhvaz phenyh2Hp-(3 trimrplrdin et B-prepoxpbienzoion&aolabii-tandodes-
4-(3-Chl ol Oyﬁnggﬁ%zmz(ﬁG (3-nor phol i n-4-yl - propoxy) - benzoi m dazol -1-yli-thia
zo |l e-5-"car i ¢Uact d ami de;

4-(3- Chloro phenyl)-2-[6-(3-dimethylamino-propoxy)-benzoimidazol-1-yl]-thiazole-5-

carboxylic acid amide;

25 4-(3-Chloro-phenyl)-2-[6-(3-piperidin-1-yl-propoxy)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide;
4-(3-Chloro-phenyl)-2-{6-[ 3-(4-methyl-piperazin- 1-yl)-propoxy]-benzoimidazol-1-yl} -thiazole-
5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[6-(3-pyrrolidin-1-yl-propoxy)-benzoimidazol-1-yl]-thiazole-5-

30 carboxylic acid amide;
2-(6-{3-[Bis-(2-hydroxy-cthyl)-amino]-propoxy}-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-
thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-{6-[3-(2-hydroxy-ethylamino)-propoxy]-benzoimidazol-1-yl}-thiazole-5-
carboxylic acid amide;

35  4-(3-Chloro-phenyl)-2-{6-[4-(4-methyl-piperazin- 1-yl)-butoxy]-benzoimidazol-1-yl}-thiazole-5-



4- (3- Chl or 0- phenyl) - 246- ( 3- di met hyl am no- pr opoxy) - benzoi m dazol -1 -A-thi azo

| e-5- carboxylic acid am de; 25

4- ( 3- Chl owo-2ptenydrs- 246- ( 3- pi peri di n- 1-yl - propoxy) - benzecwir®amoloeds7y 1] -t hi a
zol e-5- carboxylic acid anide; 4-(3-Chhgro-phenyl)-2- {6-

[ 3- (4- et hyl - pi perazi n-1-y1)-propoxy] - benzoi m dazol -1-yl| -thiazo

| 5- car besxdxy C@féqi@lmaim de;

4-(3-Chl 9_§gcﬂ{a Iggfs%((ﬁ M@h@g%@xx |-b A ORAAYDI PSNZREIBI32 R oty L] - L hi

azol e- 5- car
{3-[Bis-4{2d atyniboxy et hyl) - am noj - pr opoxy}

PR eer b G S R e S e Y R

|4 m gaéﬁ: yl}-tyiddole-5hdadoylicac-andd: boxyl ic acid amide; 35
[215(21- me%s@FBF} ﬁ?%{ﬁﬁ-[%-<§fydr8m XYY Rl bazginidaekl Ay 1 e-5- wo

2010/ 1216 7566H- G008 Q66mfQe- 10 - car boxyl ic acid am de;
4 (3 Chl or o- phenyl) - 246- ( 4- nor phol i n-4-yl - but oxy) - benzoi m dazol -1 - A-t hi azol
e bk ChBroxdhan Brire - B G O AR ol L iz o5 carboxyic

{6 [ 2- hygd'l(pmldg (4- net hyl - pi perazi n-1-y1) - propoxy] - benzoi m dazol -1- 5
yl | -t hi azol e-5-car boxylic acid anide;

4- ( 3-16n| M%;Cbh@ylle}w12@6{5(@ethyw@k%r(%mnwlpmmrﬁm-& =W PrppopbRyovefarei-ki dazol-
1-y1]- t : d ani de;

4-(3-Chl gﬁlg Ogenyf%%é%gfé(yagld%on%e‘hol i n-4-yl-butyl)-benzoi m dazol -1- A-thi azol e
- 5- car bo%y} Cblom:phjanahﬂe[é m&oxy-6-(3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-

4- (3- Chl ot he met hoxy 6- [ 3- (4-met hyl - pi perazi n-1-y1) - propoxy] - be
nzoi ni da{zﬁo ]% C tf(’)"?ﬁ aC%%Tmlg carboxylic acid am de;

4 (3 Chl @{DChbwyﬂehyz%{Smétthé-ﬁz (Bmouy ghipdratin4-yi-ethogypoxzpiniearnoim dazol-
i_azol e- 5- box mde 4- ( 3- Chl or o- phenyl ) - 2-
hox 'ﬂélaf‘)ge'%' aﬂ?é’fﬂﬂ‘ilac‘é ‘azi n-1-y1) - et hoxy] - benzoi ni dazol - 1- 15

yl f t hi al—@?)-@h@'r&@ﬂiéﬁw)éﬂl-[ﬁcm@ﬁdx@ @(’ﬂ-ﬂ@npholm—4 yl- ethoxy) benzoimidazol-1-yl]-thiazole-

4- (3-Chl oro- phenyl - 245- met hoxy- 6- ( 2- mor phol i n- 4-yl - et hoxy) - benzoi m dazol -1

-y1] - t hi &£HP %59’16&?15(9?‘94% aci d ani de;

4- (3- Chl gy 9~cma?@?ﬂ4&l Béﬁsrfﬁétﬁ@e% G- Iéléthpielslpeﬂlzum %ﬁagymbénzmnm&zwh)yt benzoi m d
azol-1-ylithiazol e % carboxylic acid amde; 20°2- [6-(4-Methyl-pip
er azi n- | thiazpdetShsaroxplmacad smidgazol - 1-yl] - 4- (4- trlfl uororret hyl - p heny1l) -

eraz o1 SRRk Db A e R g ey 1) -
thiazole-5-carboxylic acid amide;
2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(3-trifluoromethyl-phenyl)-
thiazole-5-carboxylic acid amide;
2-(6-{[Bis-(3-morpholin-4-yl-propyl)-amino |-methyl} -benzoimidazol-1-yl)-4-(3-chloro-
25  phenyl)-thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-(6- {[methyl-(3-morpholin-4-yl-propyl)-amino ]-methyl } -benzoimidazol-

1-yl)-thiazole-5-carboxylic acid amide.

In another embodiment, the invention is directed to a method for treating a subject afflicted with
30 adisease or condition that responds to modulation of PLK1 activity, comprising administering to
the subject an amount of a compound as described above effective to modulate the activity of

PLK1 activity in the subject, wherein the modulation ameliorates the disease or condition.

The compounds of general formula 1 in this invention may be derivatized at functional groups to

35 provide derivatives which are capable of conversion back to the parent compound in vivo.



thiazo |l e-5-carbo xylic acid am de; 2-(6- {[Bis-(3-norpho
lin-4-yl-propyl)-amno ] -nethyl} -benzo im dazol-1 -yl1l)-4-(3 -chloro - 25
phenyl ) - tWoaamlei&scar boxyl i c acid am de; 4-(3-Chl or o- plremyePRo2/06679 {

[ et hyl - (3-norpho |in-4-yl-propyl)-aninpp]-nmethyl} -benzo

i m dazol 1-y1) -t hi azol e-5-carboxylic acid am de. |In another enbodi nent, the
invention is directed to a nethod for treating a subject afflicted with 30
a di seas

corpr i o1 bt Rl M i bk ERRANES obn SR SRl o bbby AL b

descri bemboab@mba pzlfafmmeuw@lly acqep«dhlbaamelt zhﬂ/oa(atljuvam,)as ofell I@k.tﬁ]thtapﬁesent t y in the

bj ect t he .modul at dition. WO
2010/ 121690 R boar osaeoen e i PEindh il o AP ERSE afes 1o

phar mgceuti cal conpositions conprising a compound as defned above and a

phar maceuyti cal | | e rier . and/ dj uya s to t
Present - Lo el et Hemanaghra A paYe g Srbetsy by A% tebebrent
of cance wer51n-[ﬁ@e>&ﬁ1ﬁﬂé@Uf‘E'ﬁarﬁfogB@sfrﬁbth@ds' BARY daehdmeshaditdssaet, Mpréfirtamet hods
gi ven below, by the nethods given in the exaggl es or hy anal ogous met hods.

Based onreeﬁ@nﬁra@%ms o t@%m&svu’r@l reaghion sisps wew %éléﬁafe@htodbﬁﬁﬁrﬁqno“ﬁé ¢d8r the

i ndi vi dugl afte@,‘c‘ahhfgr}né&‘?aﬁ’ssar%‘fﬂeg cQRBmERRAY %%ElaBl@ of By B@ﬁl%?e{}eé&!' Jnlat?lgdé n the
art. Starting materials are either commercially avail e or  may be

pr epalﬂedarwiogm tndlersmatbodsreatcodeloy aron thaexarenlprod dygiajkads kedvownghe 4th t he

exanpl es or by nethods known in the art. The conpounds of fornula |I and/or
their pharmaceutically acceptable salts may be used as nedi canents, e.g. in
t he fornifba‘cqni]mmtmétﬁtrhmhillamd/npdlsirmhamscepralbmceapadble sohbis may beededas t opi cal
the for mor-tanrers T8 RofpEA M MU g il BT R Gu RS 253 ari e "
capsul esadmsigistitionn Theenmy 5é Mnﬂferesiuﬂ)p emmpm perorig] @k liy thedorgn of tlblt:th,e form
of s p03|tor| aren%era he form of injection solutions or

infu | on“%} dd?tiei%ﬁéi aggys: PP e ‘nglolfﬂ/gel mﬁcaﬁs‘ﬁle% RSP B RS A RPNy eams or

oi I's. ThecRIMUE i @8 i drkepppkial R GatthictAly, €0 MPaRI bindHiSin dj@&}bntbﬁluﬁf)lﬁﬁﬁt ed in
a manner which will be 20 famljar to any person skllle in the art by

bri ngi ngmtﬁﬁé’ncfé%%sb%toﬁ‘ﬁﬂb’oﬁﬁd'élﬂ%ﬁ‘fOFBPFrQFPg“e(nFS) CIEHBY Yrolehei r

pharmaceutical Iy acceptable salts, optionally in conbination wth other

t herapeutical |y val uabl e substances, into a galenical admnistration form
t oget her Thet pradustipe afbthe phavpaceutsal eompaséions m@hg@ afiestadiie amapne ovppdt willibs sol i d
or |iygui I I I .cal

acj uvng SBEE LR b AR oA o PRI SRR i er

mat eri al ald/dmlueilaﬂ@on@pga:nihca@apwblesaltnmmpneéllysn cafhlusatloﬁlovithexlamrpl e, |actose,
ﬁg;g Zts a{h%Itz!l gd’tlcacljl?r\{a\ﬁ%aito le st %ge'{n@g r %b 4 galgih(gaé g?&l%%% Plrnq to%[etal‘llerte V%lél?%l:}lé&ﬁ may be
gel ati nenompsml asrt, t&laﬁeabdaﬂycaﬂhpat&)ﬂe Jotit er h@j@cafrner rﬁamértalggakiaﬂfdmat,apsall es
are, for _exa v ble oils, 30 waxes, fats and sem -solid and liquid
pol yol s 1&@3%} léﬁb Cﬁﬁv ﬁe nature of the active ingredient no carriers

m ghtas however, be required in the case of soft gelatine capsules).

Sui t abl e carrl er materials for the production of solutions and syrups are,
for exanpPt P\ SEATEF MAfsHRly B1egIot QR 9BENIC T Makiglar DUAARC PYRANIF FREST Sui t abl e

carrier ARtgikalrust BF ckdMfS tdcRile, T8 drONS: RFifativEQThe R AN, GicaMBIR or its
al cohol s, pol on s, glycerol and vegetable oils. Suitable carrier materials

for supp®d Myl e gscaras Carfigr mBsriax ROELS. peitedrtablctordriateyraddardadelasne waxes,
fats andca%@tﬂ%s. | Juftbibid cBFied il BP L&@éeﬁatm§%ﬂs§l@é 8re CBF Eﬁaﬁ{ple, vegetable oils,

30 waxes, fats and semi-solid and liquid polyols (depending on the nature of the active ingredient
no carriers might, however, be required in the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups are, for example, water, polyols, sucrose,
invert sugar and the like. Suitable carrier materials for injection solutions are, for example, water,
alcohols, polyols, glycerol and vegetable oils. Suitable carrier materials for suppositories are, for

35 example, natural or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier



WO 2010/ 121675PCT/ EP2009/ 066579 - 12 - materials for topical preparations
are glycerides, sem -synthetic and synthetic glycerides, hydrogenated oils,
l'i qui d wawepidizearsd paraffins, liquid fatty al cohols, ®CEmPR&9/066579

pol yet hyl ene gl ycol s and cel | ul ose deriwvatives. 5 Usual stabilizers,
preservatives, wetting and enul sifying agents, consistency-inproving
agents, Mmatguiels farrgmen pregaraigmn e, glyesrides, seor-syrihsticrigd syrshabis mbiceiedopr essur e,
buffer s - iLLizers, {S. [N ent;

ant i oxi inr o RagE i UHE Lt &Eliing (R REE TR JRRSL BRI e ) e
dosage otlytdiearcdorpadosediriedtiveor mul a 1 can vary within wide limts dependi ng
on the disease to be controlled, the age and the i ndividual condition of
the patient and the node of administration, and will, of course, be fitted
to the i OdiaybtabiBlerd, PELENANRE tukettind :BdehuRAhE indl cedBRncyFRipradid dgch@l | ent s
a daily dosage of about 1 to 1000 n%, especially about 1 to 750 ng, or 1 to
500 ny, B#vor-improying aggts, silts forvgrypmrthegsmesic prespye. mdfegbstaiees, splybilidgs.ng, or
1t 0 _75 Bloraf§ ardd IthSkﬁ% a%gnts R é?i'fi_o;;lid&ﬂ?s go?nenfgtzo_ Bhsiderit®nLd Hﬂmaé@ﬁgaﬁ’ e

adm ni stered. Dependi ng on severity of the disease and Phe preci se

phar macotdiwenisc profile the conpound coul d be administered with one or
several daily dosage units, e.g. in 1 to 4 dosage units. The
pharmaceutical preparations conveniently contain about 1 to 500 ng, 1 to
250 ni§, Thda dos2BDI2P qwgpoldnds of kBl carlvarp witbid wids lithits depébdingyon thetdpeds0 ng, 1

to 25 ng, ,or 1t of .a .c ound of fo la 1. npounds. of fornmula
(5 ey o ReamvaRoahs 19 B P EREY orBlo i Bnotiant AR T he. schens
bel ow. 2&dministrition| did. wiSchaersd, be $etae reth infliveéduahiegintdnteitsiis cavbwaftict lahedse.
illustrated by the fo]l ow ng acconpanyi wor ki ng exanpl e ich ar ot
meant t ol iAHY PRHESCHPE omes HEOBHEBHPOT Mpapseany Sogp] to T5d ot 110 S0l
2010/ 121650GTb EBRAR9$ 068500 nry, 441 o EOMIPbESt0 100 mg, or 1 to 75 mg. or 1 to 50 mg,

15 orlto25mg, orlto 10 mg, may be administered. Depending on severity of the disease and the

precise pharmacokinetic profile the compound could be administered with one or several daily

dosage units, ¢.g. in 1 to 4 dosage units.

The pharmaceutical preparations conveniently contain about 1 to 500 mg, 1 to 250 mg, 1 to 200
20 mg, 1to 150 mg, 1 to 100 mg, 1 to 75 mg, 1 to 50 mg, 1 to 25 mg, or 1 to 10 mg of a compound

of formula 1.

Compounds of formula (1) may be conveniently prepared by the methods outlined in the

schemes below:

25
0
Y 0 Y
0 = ==
X

Scheme 1



General nethods: In the exanples described, tenperatures are indicated in
degrees C. For mass spectral data, values are given as the MH/ Z ion

obt ai ned wo 20tve12pasi ti ve node, el eetrospray MS neasur ed POM/ER2@9INbESIOMASS
Platform | T mass spectronmeter. Unl ess_ifidi cated ot herw se, reactions were
generally run under an inert atnosphere (argon or nitrogen). Unless

i ndi cat ed ot herw se, chronmat ographi c separations were gaj@i sing silica
gel, solvent m xtures, where indicated are provided as rsqti vol unes. In

sonme instances, purificationsaoner arried out using su al fluid
chr omat ogr aphya ( SEC) Bergéiﬁlg;[iﬁéent Mul ti-gramlIl)

.0 x 25 cm
10 Daicel Chiral colu R, R) - Whel k- OgoCO unq* eluting with
carbon di oxi dg, ™€ mayi Ti erS ventX (i-ndicated i nn |11eses).
Preparati on of conpounds (I%: Two general nethogs~were-Nged to prepare the
conpounds of the i nvent i on.M&he first met hod, 15 outlined in schene 1,
i nvol ves the additWon of a prefdned, substituted ben¥i m dazole (I1) with a

substituted 2-chl oro-4-phenyl -thi azol e-5-carboxylic acid ester (IIl, Y =
O-al kyl) or amide (Ill, Y = NH) to formconpound | |as a m xture of
regio-isoners (I and I'). The reaction is carried o in the presence of a

ke. In sone
nal conpound

I, or, 20 alternatively, ups that can be transfo at sone
internedi ate stage, to anotsggh funétional group. Exanplss lof ts type of
functional group coqéersion are reductive am nations andF; spl acenent of

| eavi ng groups such 'ﬂgs or sul fonate est dfs it NEN am ne. The
reductive am nation ¢ ion net kod—nvotves conp ds where RI or R2
contain an al dehyde RJroup of a protected form ofREn -IdQHyde, and which are
reacted with a primary on 25 secondary amne in the ppgesence of reducing
agent such as sodi um cyanoborohydride or sodiumtriacetoxyborohydride. The
| eavi ng group di spl acement conver si Gehénwdl ves conpounds where Rl or R2
containing an al kyl halide, an al kyl sulfonate ester or an epoxy group
react with primary or secondary am nes. 30 The transformation of conpound I
esters (Y = OR). to the corresponding amde (Y = NH2) is carried in a
convent i Opfainvetipe & nopelyrtherddustrated Ry gievp iyviag peepmRgnying Wakgg cgrmes wirly (v =
OH), reaghingmiint b 15hiAMEESe SPHRIpkAG 3URRGG, and reaction wi th amonia or
ammoni a salts in the presence of a base. WD 2010/121675PCT/ EP2009/ 066579 -
15 - The second nethod, outlined in schene 2, involves the coupling of
substituted nitro-benzene (1V) with a substituted

2- am no- 4- phenyl -t hi azol e-5-carboxylic acid ester (V, Y = 0-alkyl) or am de
(V, Y =NH) to form 2-(2-nitro-phenyl am no)-thiazol e-5-carboxylic acid
derivative (VI). The nitro group is reduced, under standard conditions such
as hydrogenation or zinc netal to the 5 correspondi ng

2- (2-am no- phenyl am no) -t hi azol e-5-carboxylic acid derivative (VII).
Formati on of the substituted benzi mdazole (1) from conpound (VIIl) is
carried out by the cycl odehydration of (VIl1) with formc acid or

trial koxyorthoformates in acetic acid. Functional group interconversion of
the groups RlL, R2 and Y are carried in simlar fashion as outlined for
method 1. 10 Preparation of Internediates Preparation of 2-am no-thiazoles

base, such as potassium car bgnat cesi um car bonat e ‘and tye
i nstances Rl and R2 of coﬁpggggizgtnay be the sane asY~ th
May<{

(V) The 2-am no- 4- phenyl -t hi azol e- car boxam des were prepared by the
general nethod was used as descri bed by Herschhorn, A, Lerman, L.
Weitman, M, deenberg, |. 0., Nudelman, A, Hzi, 15 A, J., Med., Chem,

2007, 50, 2370-2384.



2- Am no-4-(2-trifluoromethyl -phenyl)-thiazol e-5-carboxylic acid am de
(V.17) 20 Step 1. To a solution of 20.00 g (0.11 nole) of

2' - (triflwonomerirpacet ophenone in 200 nL of di chl or onerhamP2e@®c@dded 5.5
mL (0.11 nole) of brom ne over 90 m nutgs. A stream of nitrogen was bubbl ed
t hrough the reaction mxture for 15 m nutes. The m xture sol vent was 25
removed under reduced pressure. The Exaniplese was di ssol ved with ethanol, and

t hen congggé?ﬁqﬁe‘?g gunder reduced pressure to give 27.25 g of
2- brono-I-(12- 'or onet hyl - phenyl) - et hanone as a yellow oil, which was
used i n Intbe crextplestdegribed, bampterdtures dre indpatedfin datdeof. FoWass spectral data,

2010/ 121675PCT/ EP200 .- 16.- A sol ution of 26.04 .40 nmol.e) of
ot ass: ulBy 4 Genn teovpe o gbiied (uE° aited edle, ooty SRUBROTRARh of
27.0059 § MidOmass| Pyt fodi IPmbysepaidmeier.t Unitdsuadianet diidrwpbanydtipneidranone in 500
m. of et hanohHé The m xture was stirred at. roogn {Fenl)er turdg &%g,r.ni ght. Water
and di chPOFBIR I HAHYLREHBCTLYROIPICES (fisan A RiaPe) FRIESHYEAls oY Sthen

aci di fi eghriinitbgrapiat kpaacibe \&@bﬁrﬁe(ﬁﬂsingﬂﬂlﬁba%_eg G enittaewhdaSingieRad ated,
washed with brine, dried over anhydrous sodium sul fate and concentrated
under r eBfig¥ided priade ol wlungsc 1y samag ipstanges. GHI BTtV e SHHEEOWIUSHE et her and
hexane gﬁ%)@rcgiﬁ@ flufd c@fon%i&g‘f&bh%%(%)r(!afmlé@%%{ﬁﬁé}ﬂ huRLERAM] Dy RERR PHL bE ihe-
Step 3. 10 A solution of 14.5°g (0.068 nole) of ' o

3- oxd03( PaiceliGhingtpelo X ¢pjyrp K- Bihoksi Qhealgmn.elyting 341 cabop fliogigeinsi ¢ aci d
was stir : g t. erature. The m xture was slowy poured
into iceﬁ1\?\/éiatiltﬁfg?‘sro\}\A‘é%1 st“?‘%e?ilﬁgag%éesgﬁpxture was made basic by addition of
anmoni um hydr oxi de. The m xture was extracted with ethyl acetate. The
organic {,r% er e C\C/)\/as(t)1engS ith brine, dried over anhydrous sodi um sul fate,
filtered‘afﬁd—mwn{ﬂpa%ﬁe‘ mnder reduced pressure to give 13.82 g of 3- 15
0X0- 3- ( 2Ttvb ighhew0 moutiidb WerepR eyl prepareapd congrouads e sheainy@kib@Wr sofirstdnetiicep 4. A
m xture of 13.00 . 56 nol f. . . )

3 o35 OB R PP A SR on i BT s ed Bergisnigerpls B Wibe) of
copper  (kdbjtithic@ T iRré-A-ph 1-Miaic-£LiybxyHe atidtgev@ms, ea-edy@br £giti Ux1, kor 20
overnight. The m xture was cooled and filtered through short silica gel

col unm, WAYH? iformecTERAUfh 24 MRtee RYTegicismagra (! &vﬁé)-fﬂ}et%cflen {Regarried out

concent r gledpdASS off LAYE SELhRE BEGKIEN B rald, EARINPErRInateBd BRIIEUE RneSi | T ca
gel chromatography, eluting with hexanes-ethyl acetate (gradient, 100:0 -
70: 30) giaviences Rg@ngiR@of compound I may be the same as in the final compound I, or,

2- br o0~ APy (Ray Bd drbURTAAELMNE rRISANLY b ARABATHAR RieBoXRbthgw sol i d.

functional group. Examples of this type of functional group conversion are reductive aminations

and displacement of leaving groups such as halides or sulfonate esters with an amine. The
reductive amination conversion method involves compounds where R1 or R2 contain an
aldehyde group or a protected form of an aldehyde, and which are reacted with a primary or

25 secondary amine in the presence of reducing agent such as sodium cyanoborohydride or sodium
triacetoxyborohydride. The leaving group displacement conversion involves compounds where
R1 or R2 containing an alkyl halide, an alkyl sulfonate ester or an epoxy group react with

primary or sccondary amines.

30 The transformation of compound I esters (Y = OR) to the corresponding amide (Y = NH;) is
carried in a conventional three step process involving ester hydrolysis to the acid (Y = OH),
reaction with standard coupling agents and reaction with ammonia or ammonia salts in the

presence of a base.



25 Step 5. To a solution of 2.80 g (0.37 nole) of thiourea in 1200 nL of
et hanol was added 11.40 g (0.37 nole) of

2- br ono- 3woxordr{est ri f 1 uor omret hyl - phenyl) - pr opi onani de PCAEPRO09IDG457Y | Ng at
roomtenperature overnight, the m xtureswas concentrated under reduced

pressure. Purification of the 30 residue by silica gel chronatography,
el uting Wha secetidondtbod petdinedhie sehenigsan oivolvey hdiceypling 0fsupstituigd nP@ybegeppe 11. 80 ¢

o "2 car b Syl LIS v L g orar e

m xt ur e a@hid2 (009G =(0H) 6o rmBHE)nitod-phenylamino)-thiazole-5-carboxylic acid derivative (VI).

2- car bam.m doyl sul fanyl- 3-o0xo0-3-(2-trif.l uoroneth heny1) - pr. opi 1.de in
50 m ot Tt ke pAS T B b A b TH RRGRH SRR IITLES Lo
concerst r adredpdnd the 2- (2 eshit® p heBsiiod-thiield- § codbtydia acifl defieative 6Vidu eFdoyation
chromato hy on 8- .revers hase sili.c el, eluting wt :

wat or - acBt'bh f%ﬁﬁltrl@gzlaangaida%ﬁle Qoo comaeund g Syrarried g3t By ig Cxstodehydration

ani no- 4- (2aviin ifilhuemaeetiny! ririkeRyckho fotn@z e &icGRldb Puttictaagbeh am de (V. 17)
as a yellow solid. 2-Am no-4-(4-chloro-phenyl)-thiazol e-5-carboxylic acid
am de” (Vingggonygrsiowpf thegeqypyg RIRZHAY pigraged ;1 s@ilyy b nansrdinedfor msthedsi um
cyanide and 1 nL of water was added in one portion to a solution of 8.0 g
(34.3 muol e) of a-brono-p-chl oroacet ophenone in 50 nL of 95% 15 et hanol .
The nli0xture was stirred at roomtenperature for 5 hours, then diluted with

wat er and di chl oromet hane andpagih fiddnat nifeldedfgRli ¢ acid. The organic |ayer
was washed with brine. The aq tracted with

D dratie p [ 4(¥%Y gani c | ayers were dried over anhydrous
magnesi um syl fate, filt reg_an concentrated under reduced pressure to give
crode: 3 ThEEnpBb e by Pl ode SRSe SRRART b u R s TR EUR AR AL, &
W t hout #ascited by 2rqetlidrh,i £.alérafan, [S) Weit@an, MieGeenigteg, 1. O., Nudelman, A., Hizi,

3-(4-chl or WE" nﬁh%r-ﬂ?)- -prapiqnitril e obtained above was stirred with 100
mL ofl%sugf’gr' %a a@gﬁéﬁ’lﬁgbﬁgg“;ture for 4 hours. The m xture was poured

into 500NnL of ice-water

Il H,N.__O H,N.__O H,N._O
X X X X
O O G TG
0 o 0 =N
H,N

2-Amino-4-(2-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide (V.17)

0]
H,N

2

e
T

20 HN
Step 1.
To a solution of 20.00 g (0.11 mole) of 2’-(trifluoromethyl)acetophenone in 200 mL of
dichloromethane was added 5.5 mL (0.11 mole) of bromine over 90 minutes. A stream of
nitrogen was bubbled through the reaction mixture for 15 minutes. The mixture solvent was

25 removed under reduced pressure. The residue was dissolved with ethanol, and then concentrated

under reduced pressure to give 27.25 g of 2-bromo-1-(2-trifluoromethyl-phenyl)-ethanone as a

yellow oil, which was used in the next step without further purification.

Step 2.



25 and stirred for 30 mnutes. The precipitate was collected by filtration,
washed with water and dried under reduced pressure to give 5.73 g of

3- (4- chl owo-2ptoenyd7s- 3- oxo- propi onam de as a brown sol i dpamirrRoovmsssased i n
next step without further purificationjgStep 3. 30 A mixture of 5.73 g (29
nmmol e) of 3-(4-chl oro-phenyl)-3-oxo-propi onanide and 9.72 g (43.5 mmol e) of
copper (| BysolyriompRs. Qi‘rﬁjg) 490naett) affrotassiyn cranededn 80 wasoftvaibar eves added éd b sriomt i |

RS R O o R o R S B U

t hr ough ethstobr Thqlhixglr@ﬁva$stirlled at e tovapdnatng onetnighet Wyter aiwkdiettl@romethane

di chl oronet h f||t at e S CcO trate d pressure
and the Fesi% gﬂue éurl lXté’lde by |u5%wav¥?en"h (Pf’r%({] ltha ﬁ%/acugfplﬁ g Cﬂ} IOet hyl
acet atse ergheiX aesw{s3c@rattd) \xnghleﬁ whthdiwing, difed thraﬁhji&r&:s(sédlum sulfate and

chl or o- phenyl) - 3- oxo- pr opj onam d e re of 5 26. 58
R gl P S ey R R e e e AR

et hanol ¥as 129dear3- 0(;{3 3-(rdfoRBndipBInyDipré b aunea. The m xture was stirred
at room tenperature for 4 hours and then concentrated under reduced
pressure. The residue was 10 purified by silica gel chromatography, eluting

with ethyl,acetate - dichloro nethane (1:3, then 3:1, then 1:0).
Recrystallization of the residue gave 1.11 g of

2- am Ro- 4-splptighplbiies @ﬂb@ﬁﬁﬂole)mfézcm%%m#}lbm@qth}é phetyd)-raridetrly/im¥B rels pal e

;‘;! :jgw( \é%%gf@iga“d?@p%a ior%%ﬁ%iai? R FP%&B%&M& hfﬁé@kt%reiiv&fsﬁ&@%hﬁr%d a¢d d

3- (2- chl ©r eaphemylshiBgoXbe mmlple onb taié ‘msa‘r’ﬂdr aﬁ@ltlml obdmmporhifimrhiydroacle.d Thas

stirred atxtllirogvryst EEP er at: t'T|1r acetajfe Ouo{r%an chQeer I;)nvax Washf%\ev@t% bpour(F %d IOQérO ice -
wat er an rac reetl nNes w't eta e CO r’ne organ C

phases V\aﬂ@dmas mldmzﬁllfmd; hltead mdaioﬁcbn&quaéﬂnx&r saldcadprearbongve | 582 gbf ®n and

brine, drie v anh nesi um, sul f at e tered and concentrated
ondorls, o e e B P TR o T suilw sty o1 and )

chr omat ogr aphy eluting with ethyl acetate-hexanes (gradient 20:80-70:30) to
gi ve 14. % of 3- (2-chl oro-phenyl)- 3-o0xo-propi onam de. 25 Step 2. A
m xture §qu 4.12 g (71.45 mol e) of 3-(2-chl oro-phenyl) - 3-o0xo- propi onam de,

39.15 g AXSQAeH 1@)0095 (o%@mﬁé)(oké)othrso(mtqﬁu&med@opHahylpbroﬁmmd@gﬁ& & 6o Was

heated at refl ux i/ The cool ed reaction m xture was then passed
t hr ough a((lsffﬁ)mplek@ﬁ qoees:rgﬁH brewidgrin 1 2 wLiofgthyl achtatstwigpiheatedataefux faf t er

CONCER I Bl A B iR LodlE S5 R LEPTOAUFicH B cBHE] LEGiRyns! ! T ca

column with ethyl acetate. The filtrate was concentrated under reduced pressure. Purification of
the residue by silica gel chromatography, eluting with hexanes-cthyl acetate (gradient, 100:0 —
70:30) gave 11.50 g of 2-bromo-3-0x0-3-(2-trifluoromethyl-phenyl)-propionamide as a yellow
solid.
25
Step 5.
To a solution of 2.80 g (0.37 mole) of thiourea in 1200 mL of ethanol was added 11.40 g (0.37
mole) of 2-bromo-3-0x0-3-(2-trifluoromethyl-phenyl)-propionamide. After stirring at room
temperature overnight, the mixture was concentrated under reduced pressure. Purification of the
30 residue by silica gel chromatography, eluting with dichloromethane-methanol (gradient 100:0 —
80:20) gave 11.80 g of 2-carbamimidoylsulfanyl-3-oxo-3-(2-trifluoromethyl-phenyl)-

propionamide as a yellow solid.



30 chromat ography, eluting with ethyl acetate-hexanes (gradient 5:95-40:60)
to give 2.33 g of 2- brono-3-(2-chloro-phenyl)- 3-o0xo-propi onam de. WO
2010/ 1216¥6RCIVERZ609/ 066579 - 19 - Step 3. A m xture ofPCZ/EP3009/0637943
mol e) of 2-brono-3-(2-chl oro-phenyl):-370xo0-propi onam de, 0.77 g (10.11
mmol e) of thiourea and 20 nL of ethanol was stirred at roomtenperature for
18 hours. The m xture was then concentrated under reduced pressure. The
resi due ghurified by 5 chromatography on Cl8 reverse phase silica gel,
eluting with acetonitrile-water (gradient 0:100- 50:50) to give 0.72 g of
2- am no- A-nfiRtuchd fAr. @D ON§A he e he iz alrleanbmadsry Isobtaryl-8-oaci3d 2anflabeorfiyth20) .

2-Am no-4-(4-trifluorpne l - nyl.)-thi azol e-5-carboxylic acid am de

(v ) el o ragf R R R i M B8 e SRb Bt By o e R

2- br 0130- vaq{ ébntdnitated anduiretduyd prpirarey Purifitdtian onNthe rds@iu2 By ghrot@fpgraphyron €) 8-of
pot assium t hi ocyanate and 130. of ethanol (130 _ heated to reflux
Por 2 holherse B threcL GHEBRPH! AR e Eﬁﬂ%@%’%ﬁém el eai%e was
t aken uparhinoZ00-titu@bmethiypheapipialslc- osbag it iei@emide Mo s 7Vhd yellowribli@f
water, then 75 nL of brine, dried over 15 anhydrous sodi um sul fate,

filtered and concentrated under reduced pressure to give 22.57 g of 2-

Lhi ocyanaldnin et drb WREATRIN PAER L IRUANARRACFS. 1871 Or ange-brown sol i d.
Step 2. A mxture of 22.52 g (91.8 mmuol €) of

2-thi ocyanat o-1- (4-trifl uoromet hyl - pheny fhanone 9 20 M of 50% aqueous
sul furic acid and 45 nL of aceti ¢Pe(d eated at reflux for 1.5 hours.
The m xture was cool ed, poured into of ice water and stirred for 30
m nutes. The solid was collected byS{ijtration, washing with water, to give
21.33 g of 4-(4-trifluoronethyl-phenyl)- 3H1thiazol-2-one as a tan solid.
25 Stiep 3. 2-chloro -4-(4-trif|uor5 thyl -p henyl)-thiazo le A m xture of
28.05 g (114.4 mole) of 4-(4-trifluoronethyl-phenyl)-3Hthiazol-2-one and

85 nL (0.92 nole) of phosphorus oxychloride was heated at reflux for 5
hours. TBepm xture was 30 cool ed and t he excess phosphorus oxychl ori de was

O LS L ESH] § oS e A g Yyt P, ccotate
portion to a solution of 8.0 g (34.3 mmole) of «-bromo-p-chloroacetophenone in 50 mL of 95%

15 cthanol. The mixture was stirred at room temperature for 5 hours, then diluted with water and
dichloromethane and acidified with acetic acid. The organic layer was washed with brine. The
aqueous layers were extracted with dichloromethane. The combined organic layers were dried
over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to give
crude 3-(4-chloro-phenyl)-3-oxo-propionitrile which was used in next step without further

20  purification.

Step 2.

The crude 3-(4-chloro-phenyl)-3-oxo-propionitrile obtained above was stirred with 100 mL of

sulfuric acid at room temperature for 4 hours. The mixture was poured into 500 mL of ice-water
25 and stirred for 30 minutes. The precipitate was collected by filtration, washed with water and

dried under reduced pressure to give 5.73 g of 3-(4-chloro-phenyl)-3-oxo-propionamide as a

brown solid which was used in next step without further purification.

Step 3.
30 A mixture of 5.73 g (29 mmole) of 3-(4-chloro-phenyl)-3-oxo-propionamide and 9.72 g (43.5
mmole) of copper(Il) bromide and 400 mL of ethyl acetate was heated at reflux until the starting

material was consumed. After cooling, the mixture was diluted with dichloromethane and



WO 2010/ 121675PCT/ EP2009/ 066579 - 20 - basic by the addition of saturated
aqueous sodi um carbonate solution. The ethyl acetate |ayer was dried over
anhydr ousweadiummiaeal fate, filtered and concentrated undeCcTmPduoA6kSPY essur e.
The residue was purified by silica gel jghromatography el uting with ethyl
acet at e- hexanes (gradi ent 10:90-20:80)to give 19.34 g of

2-chl or oft eredlﬂlrcrug lagberopleg hfdiliqaashyhshinshyigyehd agstata - Hichhtoniptienp (580! i d.

Step 4.

>~ ohl o o1 R ey B seditld MR Ednathe resiquaprifid by sigh el v of ur an
at -78 ddgmmasgawasehddgdnhemghwm@mﬁﬂmmmesﬁﬂg16gwt7dﬁgZﬁBIﬁmmpﬁuﬂyl lithium
10 in heﬁﬁneshsoly% d30 mnutes, 1.1 nL of 2.5 Mn-butyl [ithium

i n hexanes”'§dl"tt on® Engdﬁédl?he m xture was stirred for 2 hours and then
10. 635 (107.8 mml e) of ethyl chloroformate was added quickly to a
rapidly g{ rring solution. After 15 m nutes, the cooling bath was renoved
and the flure was stirred at roomtenperature for 22 mnutes. The

reacti ontyasiguenzhed Jqyes& ioff D Borf-3 {H-cAlbraPphek b;&b%}il@fahﬁdeaa@lud
stirred for 5 mnutes and then 15 diluted with 500 of ethyl acetate. The

et hyl ac#tk of ehatol wasadsgd REd et(ap-eemiiols of higyrean I hgaigpre thﬂﬁé@rreq #h 75 nL

of  bri neyoodf eRfrANE! foR M AYES %ﬁﬁth&?édn%ﬂt&%éhﬁlﬁ&& mecfubéci ﬁés%ﬁlrearlﬁe Fé@f&ﬁ@%i at ed
under reduced pressure. The residue was purified by silica

chr ontét oprEisd\py sdicy gelirgromagagranhpradatmgrathhilod setate gd]&bllpmeth}?@e 9103 B 3B0) to
give 4.9 t boxylic
acid ethy 6191% ﬁecg% agﬁﬁ%tléhéﬁg%{els%ﬁé %R]r ng é%l ZS%%QE@%%'FLM@ ?‘?ﬁd%ﬁ ution
of 2.41 @c@%o@ﬂwmwdhey¢nﬁﬂﬁg@hb@¢wﬂh“@ﬁyﬁdsfIuoronethyl phenyl) t hi azol e- 5-
carboxylic acid ethyl ester, 2.4 nL of acetone and 2.4 nL of water was
added 2.34 g (35.63 mmol e) of sodium azide. The reaction m xture was heated
at 70 depuraminofdoR2-chborbphesylptidaioiefcibopyictacid anidd (W20yeen 200 nL of et hyl
acetate and 75 nL of water. The aqueous | ayer was extracted twice with 55
m. of ethyl acetate. The conblnequ¢ ) hate | ayers were washed with 50
nmL of brine, dried over anhydrous Sodi u fate, filtered and concentrated
under reduced pressure to give 2.44 g0
2-azi do-4-(4-trifluoronethyl -phenyl)- az6l e- 5- carboxylic acid ethyl ester
as a dark amber oil. 30 Step 6. To gNvixture of 2.44 g (7.14 mvle) of

2- azildo- 4- (4-trifluoronethyl - phenyl) t hi azol e-5- carboxylic acid ethyl
ester anstegd nL of tetrahydrofuran was added 3.01 g (71.5 nmol e) of

| 'ithium hydroxi nohydr at The nlxture irred at
oo t onBaPaCL & 98] S PG S R Dot R R AN SUO SR 8 et by
et2 ger . Thefuet bad wWaaytefedwafooaxiempshrek fohl €Bour\ 2GRV /Rl ilB2L09/ 066579

water and extracted three times with ethyl acetate. The combined organic phases were washed

20  with saturated aqueous sodium carbonate solution and brine, dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with ethyl acetate-hexanes (gradient 20:80-70:30) to give 14.12 g of 3-
(2-chloro-phenyl)-3-oxo-propionamide.

25  Step 2.
A mixture of 14.12 g (71.45 mmole) of 3-(2-chloro-phenyl)-3-oxo-propionamide, 39.15 g (180
mmole) of copper(Il) bromide and 100 mL of ethyl acetate was heated at reflux for 2 days. The
cooled reaction mixture was then passed through a short silica gel column eluting with ethyl
acctate. After concentration under reduced pressure, the residue was purified by silica gel

30 chromatography, eluting with ethyl acetate-hexanes (gradient 5:95-40:60) to give 2.33 g of 2-

bromo-3-(2-chloro-phenyl)-3-oxo-propionamide.



times with 100 nL of water. The conbi ned aqueous phases were acidified by
the addition of 1M hydrochloric acid and extracted three tines with 100 nmiL
of ethyl woebawei67¥he conbi ned et hyl acetate | ayers wer @ChaEeb@d/oedésth 50 nl
of brine, dried over anhydrous sodiumsglfate, filtered and concentrated
under reduced pressure to give 1.76 g of 2-azido-4-(4-trifluoromethyl- 5
phenyl) - Sﬁpézole 5-carboxylic acid as a light yellow solid. Step 7. To a

sol ution A Desd . 2
> ot o 4 izl Gk 208, MRt A Phrpmor (2 chigro phony)) 3 e propionamide, 077
of di et ﬁybllﬂonm@ln) afehinarsa atdi:ll-ﬁ:inﬂ o7 &hagno( Waddtirredat E))Dntrbmﬁ_eratilﬁ: for 18 hours.

[ bi s(di m no riazo m 3- oxi de,
hoxal | ol SONBLBRABeLE Fo T i oot bedse HitsRupl Bk bty
et hyl @i i slmmnﬁxpgﬂaﬂm d1eC 1 STiaecrid phiasty dlicaas], shuting @ith heastonltBilamvineit @sadichh@no®. 4541
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of mater The ethyl acetate |ayer was washed with 50 ni_, of water, 50 m,
of saturated 15 aqueous sodi um bi carbonate, 50 nL of brine, dried over
anhydr ou%‘Aé’tb‘HPﬂ‘n@gﬁﬂ]\‘la'f‘\é“ethwl’th@?ﬂhth‘w -ssarhonylicacidiamitedV 472 duced

pressure. The residue was purified by silica gel chromatography, eluting

W th ethyl acet at e- hexanes (gradi ent 10: 90- X00:0) to give 1.384 g of

2-azi do-4-(4- trifluoronmethyl -pheryd)-th ¢ol B-5-carboxylic acid anide as a
i ght yellow solid. 20 Step 8. To a\solgjon of 0.6727 g (2.147 mol e) of
2-azi do-4- (4-trifluoronethyl - phenyd -tlhi azol e-5- carboxylic acid ami de, 20
mL of methanol and 20 niL of tetrahy uran was added 1.42 g (21.8 ng-aton
of zinc and 2.84 g (53.1 nmol e) ofy,AmMmoni um chloride. The m xture was
stirred vigorously for 1 hour and then filtered through D at omaceous earth,
washilfg Steplpad with 25 net hanol and tetrahydrofuran. The filtrate was

concentr und ed re diluted wit 50 niL et hyl
gl o o S SRR o R g R R S e R TR o
over anhyads ouﬁm@lepbﬂpmasy]hﬁl am@cyaﬁaté el 80, mIC oNERAMb T @B @ ehLY RAS heat@idb ellix
pressure_tq give 0.6276 of

2- ani no- Pr ¢4os; %n#alaﬁn&ﬁ%%eﬁwt%w&ﬁweﬂwteﬂ.pa%}r‘é Bhergsignncyasitekendp g Z00 Bk

(V. 47) agf e'ﬂgyl Qb dtatvWhi dsBodSBlek BmeSRith 75 mL of water, then 75 mL of brine, dried over
2- Am no- 4- tr|fluoronethépgghen yl) -t hi azol e- 5- carboxyllc acid am de

(V. 48y V@ys&mw@m%ﬂa@rﬁ oY) @egHireted upder redggcdprassurptrgivg 24-87 8pf20. 17 g
(36.83 MIR|cGAnaRY. 1.4 RIRBRk1yE Béﬂygléﬁgaﬁl%swlordﬁggﬂm $lilanone, 4.07 g

(41. 98 mmol &) of potaSS|un1th|ocy nate and et hanol was heated at reflux for
2 hours. The 5 cool ed m xture was concentrated under reduced pressure. The
resi due ? >taken up in 225 nL of ethyl acetate, washed three times with 50
nm. of wa then 50 nL of brine, dried over anhydrous sodi um sul fate,

fi I ter edAamdtuca)mf(Qérﬁﬁrga(ﬂéﬂ numaler ofi2eitliocyohaior eGstuifleotometyi+phedy Bsthgnate 92-

Lo oopangl 5Ll Akl hBFRTE KA PR VR R BN e P BUER B 1 Suliture of
2-t hi ocy@hainixtuke (3s tddldd, parreatoy0lo-nphenyd yaet m{rmﬂed fok 30 mlinaés. A0¥sel@ieous
sul furic acid and 55 nl. of gcetic acid was h e e | ux for ur. The
m xture %%Cog‘ﬁﬁf"gﬁy, ?‘Héﬂ%éf’agﬁ%wé’waﬁt t‘b%WFéﬁgé\é ugrmeinG &Pﬁ?ﬁy Fed for
30 m nut e9-thide 2k iadla wasokp! | ect ed by f||trat|on, mashlng wth water to
give 24.g of 4-(3-trifluoronethyl -

25
Step 3.
2-chloro-4-(4-trifluoromethyl-phenyl)-thiazole
A mixture of 28.05 g (114.4 mmole) of 4-(4-trifluoromethyl-phenyl)-3H-thiazol-2-one and 85
mL (0.92 mole) of phosphorus oxychloride was heated at reflux for 5 hours. The mixture was
30 cooled and the excess phosphorus oxychloride was removed under reduced pressure. The

residue was diluted with ethyl acetate and the slurry was poured onto ice. The mixture was made



15 phenyl)-3H-thi azol-2-one as a |ight orange-brown solid. Step 3. A

m xture of 24.55 g (100.1 mmo | e) of

4- (3-tri fwoanovetdryl - phenyl ) - 3H-t hi azol - 2-one and 75 nLPCO/ER2MIM45E) oOf
phosphorus oxychl oride was heated at refjlux for 3 hours. The cool ed 20

m xture was concentrated under reduced pressure. The residue was dil uted
Wi t h et hidsicdyehaadditndf pruiated agerons Ocielrn TkonaicsplyFien. whlke qifeyd ecdtets lagerby t he

addi t | 9“ 0 arRAtoNE A hyg? r&?s%ﬁ Cs%!f?t% feFedSa %Fﬁc%ﬂtr &JJ‘lgnﬁiEF &Xﬁceﬁ%ﬁets?atr@ iy er

was drle over an ous so n1su1 at e, tered, concentrated under
reduced pﬁﬂs@wmannﬁhébyempdgﬁcmmsmp@nmhyebnmywﬁhhhﬁacgeklmhnmmﬁﬁﬂﬁmaphy,

o5t o MA0AERNe wBE R B ErE P RO ARG bRp i ar e iy St Bigh O

solids5 Stetd. 4. To a solution of 10.1 g (38.3 muol e) of
2-chloro-4-(3-trifluoronethyl-phenyl)-thiazole in 120 nL of tetrahydrofuran
at -78 degrees was added over 20 mnutes, 20 nL of 2.5 Mn-butyl 30 lithium
i n hexanggp4The m xture was stirred for 2 hours and then 19 nL (93.4 nmol e)
of et hyl ﬂlorofornate was added_ qui m xture was stirred for 15

nmi nut es, T¢ ReAfutidierfSdbs (19 Baelk) %?scl%l%fﬁu%@dﬂﬂmrpmethzsplrﬁnﬁl&flégzo1etarvé S édlet i on
was quenm@@ammrﬁl}gn adeg fdpn! %slaégednbve@fm %Mlna/sdé @%L 9ﬂ‘2 §Ma& byl R xture

was stirred f m nut es, and then dil uted hyl acetate. The
et hyl 10ac@th&t<@eﬁ av@tﬁorw\déiw\é% h@dltqs\/\i é@lvxﬁ)ft% Ma@bml lﬁhlumtléft%an@h@éﬂwms 100 nmL
of 35 brj i V, [ ! e id concentrated
under reéu dﬂ%ﬁgg%%hfgs*%%g¥g&g#@%@%ggﬂgﬁﬁgégg%@i%%§g§§5$9%3 -lThe resi due
\C/j\laS hlpur [ éﬁl@(ﬁfoblylatﬁ iwtaB a@degelhicklgrto) kmdp(ilgy gp’ﬁyg sadituetni Agenil X hinutes, the cofolit;g N

i chl or opet hane- hex ent 1 chloro
Tas (5T O PO RS RS’ RGN 58 P reeiethantbedhl T2 P dBhfe bl of %as
a gol denwed quenthe®be thesuddilion af B3 eroédiMslqldmdlmnc @efldzstl%d @r(S&mﬁﬁtemtmil tegn of

et orld 29t LD BB o he N B e HEIGt % §7G Fhe T8 Sl o)

of sodi Utz odes will'es MLl bFife, Ma&d dsx@amgrd@hs dingdegnees fift@ed 4dd datdsatedhe
m xture was partitioned bet ween 200 of ethyl acetate and 75 niL of water.

The aqueBRfsT Tedyesr Pipserra. o Thederidue s pmﬁ%fbbwkl% shcemyperaphy Plulieet ate.  The

conbi nedgyghiBmcAfe- ﬁ&ﬁnésa(gﬁiﬂl%nﬁ’\ﬁf ®)-WoShed WeldoHDoM-citfrolrisne, dried over
anhydrous_sodi um sul f at e, | tered and concentrated under reduced pressure
to give giflggrogegtyl-phenyl)- th1azole-5 carboxylic acid ethyl ester as a light yellow solid.

2- azg%o 4-(3-trifluoromethyl -phenyl)-thiazol e-5-carboxylic acid ethyl ester
as a dark brown oil. 15 Step 6. To a mxture of 3.0 g (8.76 nmol e) of
2-azi do-3tep3-trifluoronet hyl - phenyl)-thiazol e-5- carboxylic acid ethyl

S R N SRR NS T
t enper at earleoxfybic ac3d ethyl ester, 2.4 mL of acetone and 2.4 mL of water was added 2.34 g (35.63
mmole) of sodium azide. The reaction mixture was heated at 70 degrees for 16 hours and then
25  partitioned between 200 mL of ethyl acetate and 75 mL of water. The aqueous layer was
extracted twice with 55 mL of ethyl acetate. The combined ethyl acetate layers were washed
with 50 mL of brine, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give 2.44 g of 2-azido-4-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic
acid ethyl ester as a dark amber oil.
30
Step 6.
To a mixture of 2.44 g (7.14 mmole) of 2-azido-4-(4-trifluoromethyl-phenyl)-thiazole-5-
carboxylic acid ethyl ester and 45 mL of tetrahydrofuran was added, 3.01 g (71.5 mmole) of

lithium hydroxide monohydrate in 33 mL of water. The mixture was stirred at room temperature

35 for 17 hours and then diluted with 300 mL of diethyl ether. The ether layer was extracted three



hours, and then diluted with 350 nL of diethyl ether. The m xture was
extracted three tinmes 20 with 100 nL of water. The conbi ned aqueous | ayers
wer e aci dwbizeth/aye7addi ti on of 1M hydrochl oric acid, andPeTiRPa@OA66STNr ee
times with 100 nmL of ethyl acetate. Thejconbined ethyl acetate |ayers were
washed with 50 nL of brine, dried over anhydrous sodiumsulfate, filtered
and concemey witle l0Umb ef weist ulilmﬁom’oe@é aaeeoppphgbapevere Fadifedhy the addition of

T e r

2- azi do- dhﬂ&cetaueﬂdyumr\mmw@bd plite 139 [n)1- d)ifhrmzpdredbvmmbyﬁrg&sr sodiami sdlfat8,8 mL of

di nmet hyl mde . 85 | e f .1 -Lbis(di nethylanino yl ene] -
W 5 o TR oty Huler iRe e o ik TRRRRF PudRb LT apa TSk 73]
and 3575phdny102lilazﬁ3e Qﬁarhmhe)iciﬁfas etifiytlyeildve sgdidopy| ami ne was stirred at room
tenperature for 23 mnutes, then 0.5733 g (10.72 mmol e) of ammoni um
chloride was added. The m xture was stirred for 2.25 hours, then

concent r gipd, under reduced pressure and partitioned between 300 nL of ethyl
acetate and 75 wat er. The et hyl acetate |ayer was washed twice with

60 nL of T%ﬁ@wm%l&é 5100 ol ofFrazider drfdrtrilyorogisyiighasbithiari-6ar bonat e,

once W t b, 5yl aQd aRf I08L o@Hﬁ&%y@fBﬁﬁarﬁH@%QM&déd 599iymBanpid)lort e, filtered,
concentrat ed under reduced pressure. The residue was purifi ed by silica geI

WO 2090/ b(Ershetrmr) ooy Beasth 1.2, 2uazolefAddiprrsgraphdoxide.uti ng with et hyl
acet at e-

azi do- 4- ?%ét ri ?ﬁ)l{ogélﬁﬁel\gﬁﬂ ]1 ﬂ)%ﬁg(r%y ﬁa%%aleggyﬁg}a%%%éﬁ ?Xlgréltlznled Tg?nm eturaes a

| i ght yeWhostirsdliord.s rﬁnmps &enD.4pd1 g (&é!P omodn) ob fan@ocd@BH clgorid. 8@4dder |l of
2-azido-4-(3-trifluorometh t hia oxyld cid am.de, 27
mL of met RaRsMaASYSY il “@ﬁ“‘g ek, %ﬁ?su euarné(r%m“t\%g? ﬁﬁ%&@a@%ﬁ*ygar%& i

ng- at om) 7i)ﬁ1memtearTEhe&tl&2a@ta¢e71ﬁyei2val§”mahl&)i vath 5@ of witeic B0 afli efgatuklel M xt ur e

120 5 RSNl O B AP TG, [ SLen Leygh, Bt prpeous

filtrat ecd@ﬁ&ﬁﬁ%ﬁﬁﬂéﬂr@d&éﬁ gefe. mMadugride Waepﬁiﬂea,bymmdg&mh@dlavugtrdph§50 . of
et hyl acetate and washed three tinpes wth ter, twice wwth 50 nL

of bri neSludng wigh %}b)élrac%{h‘ﬁ;;ﬁ?‘%%(gé%nuﬁ? g?ﬂlg%@eto Vel 1t3r§f‘§d’f2@6rﬁ’€é'nf4r ated under

reduced RIRSRIME ?A Bhegllylﬁﬁhlgzcﬁeag%aﬂ}o%hc acid amide as a light yellow solid.
2-am no-4-(3-trifluoronethyl-phenyl)-thiazol e-5-carboxylic acid am de

(V.48). 15Exanple 1

2- [ 6-5(4- gﬁ)lgyl pi perazi n-1-yl net hyl ) - benzoi m dazol - 1- y1] - 4- phenyl - t hi azol e-
5-carboxyltc acid amde (1.1) Step 1. 20 A mxture of 0.250 g (1 mol e) of
2- am no- 4o phantjdn-afifi @20 ka2 54 Camobx i 2@21é®|4d4@nﬂllwlrore@hsérphélwl)lt)ll,laZ@.e-zSi5 g (1

nmol e) of d_:%ﬂ or n Q.48 (L 5 | e)
of cesi urﬁréoa %%Cé%]%mgg? r‘r1(_)§mf3 ]ilor%gfl% (?F&“rocr%ér%n Cﬁo L heaesltagd 1t'Lilzl%)@r{g[e)gr ees
over ni ghing-aldm®) cfatkadd ARk sE1 mmle:jlolfameﬂnmdmldﬁﬂe rrtrh@fnmmb &vas airebdt hen

extracted three_t S acet ate. The .conbi ned.prganic
hyer s vietrog s Tt fhePorcidtemig, Rlog i etorBi iR eBins WesniFE B2 paE ik 92!

25 methanol and tetrahydrofuran. The filtrate was concentrated under reduced pressure and then

diluted with 350 mL of ethyl acetate, washed three times with 75 mL of water, once with brine,
dried over anhydrous sodium sulfate, filtered, concentrated under reduced pressure to give
0.6276 g of 2-amino-4-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide (V.47) as an
off-white solid.

30
2-Amino-4-(3-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide (V.48)



25 magnesium sul fate, filtered and concentrated under reduced pressure. The
residue was purified by silica gel chronmatography, eluting with ethyl

acet at e- weanssi2(gsadi ent 0: 100- 10: 90) to give 0.240 g ®CT/EP2009/066579

2- (5-di met hoxynet hy1- 2-ni tr o- phenyl ani p®) - 4- phenyl -t hi azol e- 5- car boxyl i c

acid ethyl ester (VI. la) as an orange solid. WO
2010/ 121675PCT/ EP2009/ 066579 - 25 - Step 2. A mixture of 0.089 g (0.2
nmol e) o

2- (5-di rretPnoxyrret hy1- 2-ni tr o- phenyl am no) - 4- phenyl t hi azol e- 5- car boxyl i c
acid et h)91|m1&1$1t‘€8(15f 10MI7.21@%.83 ﬁumdle)cdf 2 ebcorool t(B+tﬂli®oaqfrdetﬁ)yl@hmyl)3éthanoh¢ 54.07¢g

hydrochl i id was, stlrre rees fo The xture was
concent r e e AR 1ER Bl @ TR L T Rl bl 2 S T 5 L o
sat ur at eebmdnlumr@ws@dobmﬁhed andbr ee@nabﬁregdm’ewrhereﬁidn&wmakﬁn upfm deshilor o

met hane. e conbi ned organi.c |a re washed_w rine, dried over
ey dr ous! G AL St Bes (s T P D et st a A Bait B4 DU T ced
pressur earl'h?dlﬁluy Sdn9 §0rat, ﬂftered and concentrated under reduced pressure to give 8.85 g of 2-
2-(5-for 2-nitro- phenyl am no) - 4- phenyl -t hi azol e-5-car boxylic acid ethyl
10 esterthéc\?lyana?oo} -(GrgifygrogiethiylehdiyD-cthprencer ude was carried to the next step
reaction without further purification. Step 3. A mxture of 0.080 g (0.2
mol e) of 2-(5-fornyl-2-nitro-phenyl am no)-4-phenyl -t hi azol e-5- 15

car bdfyl Perdcid ethyl ester (VI.1b), 2 nL of dichl oronet hane and 0.027 nL
(0. 24 I b ture
for 10" m il ofsaaifHLhs RBE oF s Mo i o G R RmATR B LETRENS e
was addedl mThd 5&‘%)6&11.1@50@5 \ﬂaﬁlrlstacld raedl5&mlarftacﬁmtaCﬁemséﬂfatdjateeﬂlmrfoﬂl haur s and
was thenTﬁ“rlng( TC was th le]do m‘ o%O%anréﬁrrg%vgt%p r%lxtlll;genﬂtmegrfor SV(\‘a 1n1\i¥a ghed with
3 nL of saturated’s DR onat e e aquecus fayer Wa¥ extracted tw ce
with 5 n‘il:h&)s‘olla&ladb@lh:lct&ddm'ﬁﬂtf’lmnﬂ,.wdﬁhﬁg oatiiwanedo gﬂvgamgofhaymfmomn@hyLas hed

W th e, anhy us magnesi u sulfate, filtered and

oncéﬁ g%@ﬁgahhtFEQ gﬁ‘ggﬁ%@ r?%%“ﬂ%5|due was purified by silica ge
chr omat ogr aphy, elutlng mnth met hanol - di chl or onet hane (gradi ent 0:100-5: 95)
to give 0Q.066 g of

2-[ 5- (4-%@Pﬁyl pi perazi n-1-yl net hyl ) -2-nitro-phenyl am no] - 4- phenyl -t hi azol e
-5- car bﬁwlkauise @mctsegt (0.1 §hd3E) Y13 HGAuRSMARYIPhBRALI I Phih - 240 BhEPs 4. To a

m xture of O.

2-[ 5- (4- mét(ﬂwl pp%é pBptiosphbrys| oxetigride-veas hicatedat ppfbn b ahheisy. - Hhe cooled

phenyly-t BiazQ he e5ke ft Re M

hydr og hl ori c Igg i dOIngﬁt w‘#d%ert@?dacg?/g&g% ur antew{:asé&lghv eg %te%g'g gmg &%Ea%ec
powder . difgpogredpatesic @il hwasixsird wassua@tbaa'nbi/ értad@idon eﬁqaemttdwoelhﬁmcarl‘zonh@u rs.
rnguigljl %orh\gg)gu :Iglgle)ﬁflﬁpace%tefl%ye% L cllrlg %51;? anhy ro{lslnslog{uaﬁ‘i[_s%lf\l\@ i) fere I dr 2.E)gldulrjnnder
bi car bo nGdnGe;ntfh(bdr’(ilndﬂfredAmécépreﬁnté &kt raciedat puréfed by ridisa ‘gtltchroﬁna[ﬂgrapﬁjz

di chl or onet han ned ni LS, were ne, dried
over  annyarBhalr s Shmeues et oo SR DN S TR e ol educed
pr esr etrifRofintehy2fBendyithiazdic ésﬂal@t bohmBbRer azi n- 1-yl methyl)- WO

2010/ 121675PCT/ EP2009/ 066579 - 26 -

phenyl am no] - 4- phenyl -t hi azol e-5-carboxylic acid ethyl ester (VII. la) as a
yel l ow ogfep4This material was carried to next step of reaction w thout

further }Burl fication. Step 5.
0 a solution of 10.1 g (38.3 mmole) of 2-chloro-4-(3-trifluoromethyl-phenyl)-thiazole in 120

mL of tetrahydrofuran at -78 degrees was added over 20 minutes, 20 mL of 2.5 M n-butyl

30 lithium in hexanes. The mixture was stirred for 2 hours and then 19 mL (93.4 mmole) of ethyl
chloroformate was added quickly. The mixture was stirred for 15 minutes, then the cooling bath
was removed. After 25 minutes, the reaction was quenched by the addition of 150 mL of 1M
hydrochloric acid. The mixture was stirred for 5 minutes, and then diluted with 1 L of ethyl
acctate. The cthyl acetate layer was washed twice with 150 mL of water, once with 100 mL of

35 brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.



5 To a m xture of 2- [2-amno -5

- (4- met hyl - pi perazi n-1-yl net hyl ) - phenyl am no] -4-phenyl -thi azo

| e5- car bowpl2om/aeé7d et hyl ester (VII. 1 a) from previ oueCIiEPROOOG6SD 2 Nl of
acetic acid was added 0.2 nL of triethyt_orthoformate. The reaction m xture
was heated to 60 degrees for 1 hour, and then concentrated under reduced

pr essur eThenigeidyewisdueifiph by silibageb ehravinato greohyriclusifig with dichlememahare-hetansat ur at ed
sodi um bj t

di chl oro ﬁﬁ%ﬁgébﬁﬁaggg%gbnbln @ﬁégﬁﬁﬁg‘@gﬁg?ﬁﬁﬁﬁﬂﬁlabﬁﬂZhnﬁ%F% bri ne,

dri ed overbayhyendehylnmgnesd gnidedif ate, filtered and concentrated under
reduced pressure. The residue was purified by silica gel chromatography

el uting with nmethanol -di chl oronet hane (gradi ent 0:100-10:90) to give 0.041
g of 3- Pepb4- nethyl p ip erazin-I-ylnethyl)-benzo indazol-1 -yl]

- 4- pheny] - thlazo c acid_ et hyl t . 1a) a i

ol a0 spuiaohianaf S eI B ol oSt hiamisipend - Fiatale-5

2- [ 6- (4- pRbdxylic RiiPeth@Zdshr, Jzﬁmneﬁéwtb}le Qﬁi@mﬂm@rlazasyaﬂdheéz phewA.t4 hi azol e-5
-carboxylic acid ethyl ester (I. nL of tetrahy drofuran and 1 nL of

vat er wa@meddefsagivgn dzidg- dhe m%twms H?ﬁdi"do%%ﬂeéiegf?%é%fr blalwrSo n bty ieev tkas

heat ed t 0, 6GHEBERRS) 26D rBE'bf @tQ l%&h't"e%ﬁd %‘QlLtJI StcE ONEENuE &gl ckipder reduced
pressure. The m xture was ¥ wat er and theén extracted

Wi t h 19 nextegetedtwigs witlk 60 atleof ﬂweaq@Ht@fThewemé@eéeml dcelpisrlaygessvaepagdiced to ca
7 by add{x,kh 9f nfif of]b%geaq?&’gbér hiRir 36 Qi d ffi?@rhlt%éhraﬁ&&%@emaftéa wddL of ethyl

acet at e. precipitaft orne i‘n agueous Fayer ter extraction. The solid
was col | edted poogsure tot giedt 2. %ﬁg ahtlaade- 4dB1tla‘ﬂ:holr<Un@hsde)h@n§(D)2151agolef5 carboxylic

2-[6-(4-ne erazin: t hyl ) - benzoi m dazol -1- 25
y1] - 4- ph&hy $¥¥%$%§o eg %ar oggllc acid (1A b) as an off-white solid. Step

7. To a nlxture of 0.022 g (0.05 mmol e) of
2-[6 -ge E - pi perazi n-1-yl met hyl ) - benzoi m dazol- 1-
y1] - 42phe%PP: t hi azol e- 5-carboxylic acid (1. Ib), 0.023 g (0.06 mmole) of 1-

30 [hi S( Wb BRtiA e T3 I0) @Eﬁéhmheleﬁaleﬁlcba(ﬁnifrubmh?ﬂ phdryblipyrdigdsni um
3- oxi de, hexafluorqﬁgos hate(l ammoni um chl qri de and 1

mL of di FASRAYIiF efichs r@yé@@rmwe@ad%gd b E&Y8 - Hmmole) of lithum

et hyl dii W&ﬂ&yﬁ&mw&a@hﬁ3@hﬁ}dﬁv@até&\’a§“h§ﬁﬁ>{tﬁ1%%a§hn%ﬁbdt%@ﬁn'@eﬁﬁ&‘ﬁfu@é fare for 1
hour. Sol1ds were rénove tration and the filtrate purified by

reverse bh&%em%ﬂﬁﬂé@ﬂgewﬂhﬁ%bmhwééﬁﬁﬂh?hﬂeﬂbﬁhﬁﬁummﬂﬁeaeeﬁ%Mh@?PH@Smater
gr acﬂoe“&z%tﬂ%@{h%%}k%} TR A 23R (9 BSdk FRACRAIARGR Wdditiof bt TML © 91 Ve

2 [ 6- (4 hﬂhmﬁmnpwperamum&axyhheﬁmywywmedﬁ@nﬁndaﬁolmm&Wﬂrﬂﬁcpmbmwd@mWIazole5

- car boxyl, | 9ateaigl egs %n;lede sl(e]d w12h Hmf o rlngee cwj OVer anhydrous sodlum sultE%(eaHRered 2a 5
4- (3- C h1'oro- pheny 'y -2

[6-(4- rreadaiwonmnneﬂeannder ked)dbddﬁirdfsyﬁr)a -tcbgﬂ@ﬁlmrgdﬁZ&akldel}(B]trlﬂﬁdm)laatbyll-}ﬁmﬁyl)-
carboxylh agld qg%kg %: @9 1L I A mxture of 0.5 g (2.96 mmol e) of
3- quoro Rzl r GHURY A FahS e Twﬁfmﬁ?s?F¥nethylorthofornate, 0.020 g of

p-t olagenesul foni ¢ aci d nonohydrate and 2 niL of nethanol was heated at
reflux for 1 hour. The m xture was cooled, and 1 nL of saturated agueous
sodlun1b$@37bonate sol uti on was added. The m xture was concentrated under

reduced PrgR& 652,20 (L MEmmole) of 2-azido-4-(3-trifluoromethyl-phenyl)-thiazole-5-carboxylic
acid, 38 mL of dimethylformamide, 3.47 g (8.85 mmole) of 1-[bis(dimethylamino)methylenc]-
1H-1,2,3-triazolo[4,5-b]pyridinium, 3-oxide, hexafluorophosphate(1-) (1:1) and 3.75 mL (21.53
30 mmole) of ethyldiisopropylamine was stirred at room temperature for 23 minutes, then 0.5733 g
(10.72 mmole) of ammonium chloride was added. The mixture was stirred for 2.25 hours, then
concentrated under reduced pressure and partitioned between 300 mL of ethyl acetate and 75 mL
of water. The ethyl acetate layer was washed twice with 60 mL of water, twice with 55 mL of
saturated aqueous sodium bicarbonate, once with 50 mL of brine, dried over anhydrous sodium

35 sulfate, filtered, concentrated under reduced pressure. The residue was purified by silica gel



15 residue was partitioned between 30 nL of ethyl acetate and 30 nL of

sat ur at ed aqueous sodi um bi carbonate solution. The organic | ayer was washed
wi t h bri rwo 2droiieds7ever anhydr ous magnesi um sul fate, fil reram2eo66579
concentrated under reduced pressure toogive 0.64 g of 4-

di met hoxynet hy1-2-fl uoro-I-nitro-benzene (1V.2a) as a pale yellow oil. This
mat er i al clwewatggraphyweluneqiwith ethykesetaischerdrics earadient 109090@0)20 gixe hiddi gle of

2.56 g ( 9, M i ho; 2t hy d-2-f 1 uoro--1-nitfa- (1V.2a),
500 § (T BBy IR R ES ksl o i I S RO i ¢
acid amde (V.2), 11.6 g (35.7 mol e) of cesium carbonate and 40 nL of

di nmet hyl ar gam de was stirred at 60 degrees 25 for 3 hours. The m xture was
cool ed, pSlifed into dilute ammoni um chioride solution, and the precipitated
yel | oW sTb kdoluas @ 94086 &2l &y mhiole) bE2-baite-4vBshifudbrovhdthy vgat@y)-thaacledir - dr i ed
to give 4.43 of. .

4 (3- chi SO e A ymiste B el AETRURSHEEATT mh- S BYSRBHY ¥ 1954 LT &0l o- 5-
gar Roxyl {tztg.zaqﬁ atgﬂiz gﬂziﬁc\/dnd%a@zg M@ 2848042 hhrRGH BRAQRINAE 66iBre-wad8 - Step
: m xture o : g

9.9 nmmpl e) of
4- (3- chl B yrorgeply-for'( g@lai %éttlpf@@w@ﬁwugl Ridtrseeren girihivid)iog Be 8460 e- 5- car
boxyl i c aai Whufmk@enol Yid R@dhydRFurdh Phe AGRE ML LA AL, BluRd prbsdited
hydrochl oric acid was heatéd at 60 degrees for 2 hours. The m xture was

di | utl®d ¢iluted wiip3 A mbfof pihplageipisrand Washep theed tinesayich smk of waler, bdicoyith

filtrati ?(gr_x%@??nﬁéj d%(%?\ﬁ}t\?lﬁ@rd{oblﬁg&hi | Iéulga':[%, %ﬂﬁtteﬁ), cgh%/egltrgteg’u&eg];edﬂfeQB - chloro

- phenyl) or enyl am no)-thiazo -carboxylic acid
am de (VbreRoje tagival). SR aggé2-sotinodd-(3oifBbemethyl-Poengl)SispderSicatonflictahid 1. 00 g
(2.49 mmpl a) ﬁf48 . . . _

4- (3-chl or o-{) 'en%il) -2-(5-formyl-2-nitrophenyl am no) -t hi azol e-5-carboxylic
acid amde (VI.2b), 40 nL of saturated aqueous amoni um chl ori de sol ution
and 41 nmL of tetrahydrofuran was adged 112 of zinc powder. The m xture was
stirreéd roomtenperature for 15 mn ) en another 1 g of zinc powder
was addegl|e-(f8Teliypiperailif: 1\¥3mehly 1) HeA i d 42610y [ SRR AL thif ofets-cakbofHIRUL €S,
then 1 g of zinc powder was added, and the m xture was stirred at room

t enper at #¢ié amide @El)m' nutes until the organic |ayer becane straw yellow in
col or. Subsequent nanipul ati ons were perforgred under nitrogen. The m xture
was filtered, and the filtrate was partjN+ netween 30 nL of saturated
anmoni um chl ori de sol ution and tetrahydr : 1). The organic |ayer was
separated, dried over anhydrous magnesi un$2Ql sulfate, filtered and
concentrated under reduced pressure to gi v)e/a reddi sh yell ow solid. The

solid was m xed with 40 nmL of N ' Ngnd 0.82 nmL (4.98 nml e) of
triethyl orthoformate, and th}aNm)tur il/bstirred at roomtenperature for
30 mnutes, during which ting the m xtlre becane nostly honbgeneous. The

m xture wasifiltered and the filtrate was poured into 200 nL of water. The

preci pitate was collected by filtration, washed with water and air-dried to
gi ve 295 & magtuge @ff0.250 g (1 mmole) of 2-amino-4-phenyl-thiazole-5-carboxylic acid ethyl ester

fc d am GuT] PRESKH kel of BBl R b ARGALL A bl MG -GBRIRY ey
of 4- ( 3- efdesinw-gatvenatd puds MB-off dimythy! foemazoidaivda hetedlat Q) degB@s overnight. The

s RS A ARS8 S R AR o
and 5 mictafl adétatel dhoomhthismde rymse 18§drs wed vakhadoaith irgwpdicdtoséraanhpdrodd4 hour s,

after,which 1. nL S rated aque nmoni chlorigde sol ution s, added.
SRR gk e T s e S et (e LSS R ey

additio ?b@iili&?@eﬁfﬁb@do@ﬁ?l@& shutifig &ah b&hpﬁdfceta_fefﬁebiﬁﬂe@ (eradicht parobi Moisoneckiket ween
§8| m_ i gnO%%glogﬁééélggE{Oé%%h []qni?rg—prlrlie_ny?amigllo)—X—E)Eengg‘;[h?aszglleEJSr—réa%ti)aorxgﬁcn a?cti

cthyl ester (V1.1a) as an orange solid.



WO 2010/ 121675PCT/ EP2009/ 066579 - 29 - extracted twice with 30 nL of

di chl oronet hane. The conbi ned di chl oronet hane | ayers were washed with

bri ne, drweadomwveine7anhydr ous magnesi um sul fate, filteredpramkreannedsvy at ed
under reduced pressure. The residue wasspurified by silica gel

chr omat ogr aphy, eluting wth nethanol di chl oronet hane (20:80) to give 0.070
g of a yellow solid. Further purificaton by SFC 5 (nethanol) gave 0.056 g
of 4-(3- g é gr o- pheny1) - 2- [ 6- (4- net hyl - pi perazi n- 1-yl met hyl ) -

benzoi m -1-A-thi azol e-5-carboxylic acid amde (1.2) as a yellow solid.
M/ Z= 467fmxilﬁl(®ﬂiﬁﬂ 9240 (2metbleo o 1)-(5-dimethokBndthyl-2-nitro-phenylamino)-4-phenyl-

hl or o- ph 3z ol -1-y1]-thia
zol e- 5- Wg%'gcaL% S’ﬁc Eécclz‘ii ﬁg%\élr%?tﬁpazl %}nﬁ}{g@on}'{{ e)"]']ilg%ra%zso u?%n of 0.0292 ¢
(0. 2 BnohgiroaioridHeidenz ciiftdia 0 |degr568Cfaﬂ‘ Yehhetey d€hd hixnid wambn]:eﬂﬁatadfuna&

di met hyl f m de at_0 degrees S ed 2 0. I of sodi um
hydr i de. T ﬁ?@@rﬁ%e el s éﬁ@d 08bA g,aﬂ(rgt 45 "E?ar natc and

2- chl or Ocdrabidd GhkORAh PHENYIdidiraRahar5 Trathamsytd &rgafid Byat Qigte wSh@Iwikd 1 1. 2)
was added. The resultlng solution was stirred at anbient tenperature for 1

hour andbiikeAriefReREHBHIBYS Mpenesinestifye fdteredgngdconsentipigdaindermrducsd Regres was
extract eg, gnter@@sdg meﬁgswohﬁylfz ﬁho%ergmyho)a@ﬁﬁe%ﬁtmm% SCQRR DRI GRNI C

| ayers were washed brine, dri over ahhydrous magnesium sul fate,

filtdledessmdVEBneear prangbilinkhsroryds due edripd b next stTp ecapteagy veitheuaghesur i f i ed
by S|I|C@lgg%(gpronatography, el uting w th nethanol -di chl or onet hane
(gradien 00~ 2: 98) to 0.052 g of a m xture of

4- (3-chl oro- phenyl) - 2- (6- f or nyl - benzoi m dazol 1-y1) -t hi azol e- 5- car boxylic
acid ethgt ster (I.2b) and

4-(3- chIorB-phenyl) 2- (5-fornyl benzoi m dazol - 1-y1) -t hi azol e-5- car boxylic
aci d et hylmiesirest 0(08020(0.2asmale Wi X-€-foarhyleR-niRb- pﬁé@p)arﬁno)T@pﬁhn?/Bmwgol(:]S 8 Mo

L agd) evaa ] biNig Pl St évleltbhi’arr‘ﬁleg?éf%e% gy w7 o 0624 ko 8111V

4- ( 3- chl gemdyPHeaY e vrs(sBrré st mmbidae Rzt e 10 mitkest k@@ 0beg 0.8 ankdyy| i C
acid ethyl ester. (1.2¢c) and 20 nL of dichl oronmethane was added 0.22 30 ni

(1. 98 mbfseyivgy trliceﬁ@%ymmhw‘ﬁ@ s pdgsd. Fheminure dae st a6 pnpierideraperahisi fem
t enper at phgyrk 9fd W tRAMELES wit B mP oﬁalghIGroﬁl%t%nm&%lxﬁfre SRR with 3

triacet oxyborohydride was added. The resulting
2010/ 12 1espsarrRdgodpndgsignate. The aqueous layer was extracted twice with 5 mL of

20 dichloromethane. The combined organic layers were washed with brine, dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified
by silica gel chromatography, eluting with methanol-dichloromethane (gradient 0:100-5:95) to
give 0.066 g of 2-[5-(4-methyl-piperazin-1-ylmethyl)-2-nitro-phenylamino]-4-phenyl-thiazole-5-
carboxylic acid ethyl ester (VI.1c) as an orange solid.

25
Step 4.

To a mixture of 0.066 g of 2-[5-(4-methyl-piperazin-1-ylmethyl)-2-nitro-phenylamino |-4-
phenyl-thiazole-5-carboxylic acid ethyl ester (VI.1¢), 0.5 mL of 1M hydrochloric acid, 2 mL of
tetrahydrofuran was added 0.060 g of zinc powder. The suspension was stirred at ambient

30 temperature for 2 hours. The solid was removed by filtration and the filtrate was concentrated
under reduced pressure. The residue was diluted with 2 mL of saturated sodium bicarbonate, 10
mL of water and extracted three times with 5 mL of dichloromethane. The combined organic
layers were washed with brine, dried over anhydrous magnesium sulfate, filtered and

concentrated under reduced pressure to give 2-[2-amino-5-(4-methyl-piperazin-1-ylmethyl)-



- 30 - suspension was stirred for 3 hours and then quenched by addition of
30 mM of water. The m xture was extracted twice with 20 nL di chl or onet hane.
The conbiweadomvgastsc | ayers were washed with brine, dri edT@mresosandsydr ous
magnesi um sul fate, filtered and concenpgated under reduced pressure. The

residue was purified by silica gel chrorratc;graphy, eluting with nethanol- 5
di chl or opheniiameo]-drrbdindihiaglerHoargogdiy acid ctfiyiestqri(VHsle) & aellay ododponent )

0.30 go
4 (3 Oni B GEROH £ ISR TA SRS S T DYHSIGN - benzof m dazo1- 1- A

hi azol e-5-carboxylic acid ethyl ester (1.2d) and (second el uting conponent)
0.31 go

4-(3-chl treB-Sphenyl) - 245- (4- net hyl pi perazi n-1-yl net hyl ) - benzoi m dazol-1-y1] -
t hi azal eTda @aﬁbfexylzi[(z aﬁﬁticdS-Qil higthyepipetzifdl-yli2ethyl)-blerSl@png-4-fleengl-thokoiti on of
0.250 g

4- (3-chl é%f%ffw yiste g%esce& OElay fromirprerons piee #5 e tHyalRepisds i wsdd9siea- ya; -
t hi azol emb-dFadidoet Btthefoasdtl ”ﬂ{eh}éelcu@ﬁ bdbture wad Batéd o ¥0 dokre@ffof EhddhppdrRinur an
and 10 nL of water was added 0.12 (5 mmol e) of |ithium hydroxide. The

m xture SRpSe¥tafeduadergedugethprassiiret érr%é‘?%ﬂlﬁ was figpewitlh {f mLefevatar gid g Bliefs
concent r ghag Y RaIm %éa%sl%!@m tHér?éc%’dét@d thf%é tmesQJlthVﬁEE bf YeBloRAREadnanghd he pH

adjusted to 6-7 by the addition of 1M hydrochloric acid. The precipitate
was cdl | @@@té@dbygffnﬂq leycas wers veashagiwith lging4dieg oger anhydrous magnesium sulfate,

4- (3-chl 4 a ydazol- 1- A-t
hi azol e- %541 %‘?%trgtgflg c{gFetzdgé’ééiﬁ %’B\%’i ?fé&se%l |éd‘%S ¥1§%%%¢§1m a mxture
of O. 048clgo@@pgrammdha)'ngoz{7ith methanol-dichloromethane (gradient 0:100-10:90) to give 0. 041 g

4. (3o oF o em D230 1 TR BlPEAAEL B LY=L 051 8L e - 1y -

[bls(dlnmmhmhﬂnkmﬂmnahmwanﬂxm¢+1 2, 3- trlazolo[4 5-b] pyridi nium 3-oxi de,
hexaﬁguorophosphate(l ) (1:1), 0.008 g (0.15 mmol e) of ammoni um chl ori de
and 1-°nmL of 25 dinethylformam de was added 0.052 nlL of

di i sopropipet hyl amine. The mi xture was stirred at anbient tenperature for 1
hour, filtered and then purified bﬁzreverse hase silica

el
chr omat 0§ AFHSUret Q0rh g (P¥ hmmely ShE{6-(4-Bethukriperpge- éml@ﬁb%i@ergei@éa@b) to

gi ve 0. 02770 enﬂi-t(n’ﬁzole-S carboxyhc acid ethyl ester (I.1a), 1 mL of tetrahydrofuran and 1 mL of
chl oro- phenyl - 2- peraZin-1 -yl met hyl)-benzoi m dazol - 1- yl] -thi

azo | e- 5watgf W@W,ﬁldﬁfto ébi ﬁIO%J«rF%/@él fydroxjdea d'hg regpfiqremissirg gas lmaltﬁﬁlz&wlé%ree\?\o
2010/52 LR 5{5’9%15?%99 %qugé%gtrat%ﬂﬂr\ oL % Saifs (ﬁl&nﬂu% &?ﬂ fERY \%thzs

[ 5- (4- et pi perazi n-1 azol -1-y
car boxyl in¢ oefcwaﬁ:r and then ¢xtragied SflthQImL 8f epylhcetdio. Ahspil of thopqebuPlaps Vgl8( 0.5

rmol e) Ofdjustegd?’to <hh 9y QPRGN M %glclréch(l(ﬁrlcré%}dh%d HRLREEAZL il 5 mL of ethyl
acetate. A precipitate formed in aqueous layer after extraction. The solid was collected by
filtration and air dried to give 0.025 g of 2-[6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-
25  yl]-4-phenyl-thiazole-5-carboxylic acid (I.1b) as an off-white solid.

Step 7.
To a mixture 0f0.022 g (0.05 mmole) of 2-[6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-
yl]-4-phenyl-thiazole-5-carboxylic acid (I.1b), 0.023 g (0.06 mmole) of 1-

30 [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium, 3-oxide,
hexafluorophosphate(1-) (1:1), 0.004 g of ammonium chloride and 1 mL of dimethylformamide
was added 0.026 mL (0.15 mmole) of ethyldiisopropylamine. The mixture was stirred at
ambient temperature for 1 hour. Solids were removed by filtration and the filtrate purified by

reverse phase silica gel chromatography, cluting with acetonitrile-water (gradient 10:90-90:10)



yl met hyl ) - benzoi m dazol- 1-y1] -t hi azol e-5-carboxylic acid ethyl ester (I.2e)
in 10 nmL of 10 tetrahydrofuran and 10 nL of water was added 0.12 g (5
nmol e) ofwbizotwzma7eydr oxi de. The mi xture was stirred at pamiEPeow/ot@nper at ur e
for 1 hour. The m xture was concentratgﬁ under reduced pressure, 40 nmL of
wat er was added and the pH adjusted to 6-7 the addition of 1M

hydr ochl ©réiee Geido of Phis- @rm@hﬁﬂtp@mmlmlr@%hylb ngeiniyazé i 1-yd-dtnhonyltthiaggilere
0.120 g

4-(3-chl gr%rB%Xeyhcffldé"m[‘%e TR R plie pomder: M2 AP et hyl ) - benzoi ni dazol- 1- A-t
hi azol e- 5-carboxylic acid 15 (I 3a) as a white solid. Step 2. To a m xture
of 0.048 g(0.1 mmol e) of I
4-(3-ch|oro-phenyl)-245-(4-nethyI-pFﬁg?%Q?ﬁ-lylnethyl)-benzoinidazol-l-yl]-
t hi azal e453-cmdro>p}1binya) 2G6-(U-aletiBapip edaziv-6-ygmé by D enrodmé)azoif 1-$H-tRidzole-5-
[blS(dIﬂEtB no nethy%ﬁne] 1H 1, 2, 3-triazol o[ 4, 5-b] pyri di ni um 3-oxi de,
hexaf | uof® ﬁﬁﬁ 0. 008 g (0.15 mol e) of ammoni um chl ori de
and 1 nL of dinethylformam de was added 0.452 _x

di i sopropyl et hyl ami ne. The mi xture waH. i
hour, then filtered and purified by revers )
chromat ography, eluting with acetonitril®&-water
give 0.030 g of 4- 25

(3-chl oro- phenyl) - 2-[ 5- (4- neth?? iNg- 1- yI et hyl ) - benzoi mi dazol -1-A-th
i azol e-5- carboxylic acid am 4 white powder. M/ Z= 467 WO
2010/ 121675PCT/ EP2009/ 066579 - 32 -
Exanpl e 4

4- ( 3- Chl or o- phenyl ) - 2- (6- nor phol i n-4-yl met hyl - benzoi m dazol - 1-y1) -t hi azol e-
5-carboxylic acid amde (1.4) 5 ClI Step 1 A mxture of 0.037 g (0.099
mol g) 09361(3 chl or o- phenyl) - 2- (6-f or nyl - benzoi m dazol - 1-y1) -

t hi azol e-5-carboxylic acid am de (1.2a), 0.063 g (0.30 mmle) of

nor phol i AeNx@Qrod®. g (DIsamatep pPE3- ﬂe@ros‘b@ltrgbﬂntlé‘lii%é‘t dxybef ohydride and 5 niL
of di chl ﬁ{n%gﬂﬁﬁé}ﬁ{&?or}?ﬁt% §brd %Sﬂé%ﬁueh@sﬂmﬁg %ﬁ%ﬁ& Pa[tcfaxfdofmﬁ%fﬁl% p after

which 1 saturated ‘aqu amoni um chl ori uti on was a ed The
m xt ur e washetedmf eﬂuafor rldmm tBreperatawe dooled 30d timiub bsfuraredialubasi sodiby

addi 1 on, ol SAUCALET ROLARST 411 SRLBONAL £ Ral LA pRS hiLipDE et weer

(0.3 nmol e) of

dt anbient tenperature for 1
éceki |l i ca gel

(gradient 10:90-90:10) to

30 nL of orone ane an assium carponateé so utlon
The aqueﬂﬂﬂuéamgnnwame@hame@iﬁnmefe@meahmaﬁdB&nﬁhﬁdmahkﬂmqmﬁmhanmnnThe

conbi ned. di chl or onet ha Wwer e ri.ne, ri ed over
S N AR S M Bt R A T L g

pr essur emadieeiuhesi fabe efi ivas aaurcbﬁde@telat&ymﬁﬂeﬂ ﬂe@@cegg{es@w@@t&e&g@zﬁ@bm el uting
w t h met hanal - dlchloronethane_é |ve : of a pink solid.

Furt her pineforERetBH-hiluaed-nities ﬁ‘&ﬁ%ﬂ ()W&a ® @am@”@W@ﬂ Jhis ohaterial was used
(3- chl or @B R hkr RrrlfRadiy phol i n- 4-yl net hyl - benzoi nmi dazol - 1-y1) - t hi azol e- 5-

carbgéylic acid amde (1.4) as a white solid. MH/ Z= 454 20

Step 2.
A mixture of 2.56 g (11.9 mmole) of 4-dimethoxymethyl-2-fluoro-1-nitro-benzene (IV.2a), 3.00
g (11.85 mmole) of 2-amino-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid amide (V.2), 11.6 g
(35.7 mmole) of cesium carbonate and 40 mL of dimethylformamide was stirred at 60 degrees

25 for 3 hours. The mixture was cooled, poured into dilute ammonium chloride solution, and the
precipitated yellow solid was collected by filtration, washed with water, and air-dried to give
4.43 g of 4-(3-chloro-phenyl)-2-(5-dimethoxymethyl-2-nitro-phenylamino)-thiazole-5-
carboxylic acid amide (VI.2a).



Example 5 4-(3-C hloro-p h enyl)-2-16- [4-(2-hydroxy-ethyl)-piperazin- 1
-yl met hyl] -benzoi m dazol -1-ylIthiazol e-5-carboxylic acid amde (1.5) WO
2010/ 1216¥6RCIVERZ609/ 066579 - 33 - 0.137 g (0. 65 mMmvl ePCOfEPI@i066H79

tri acet oxyborohydride and 5 nL of di chhgronethane was stirred at room
tenperature for 24 hours, after which 1 nL of saturated aqueous ammoni um
chloride sol ution was added. The m xture was stirred at roomtenperature
for 30 ﬁg made basi c by addition of saturated potassium carbonate
solution a partltl oned between 30 nL of 5 dichl oronethane and 30 nlL of
dilute pAtms&rmﬁ%@r@Mmobmbm (bmlorﬁme@qpé@dlmedmymv«hgl -2ximact ed tWI ce

with 30 | rorreth neI

s hed wins Bl Mg RIS LIAIS e A0S AR REAVTZE, 8 GF TR AR S T S G
concent r ajdesthionidecidrved lliez&éﬂ zpr69$13gh’e& forhRoure STiduRIxwas wpddilutddeditH300shl b£a gel
chromat ogr aphy, _eluti.ng with neth ichloro e- anmoni. u dr.oxi de
00 00, RSB, 7B Gopniu vt calR PR ke, S nam st i Gkl S ESS Sec
(met hanok 3 ggﬁquizhfa&zplg:nmf) 245 {Smg R0 2%31)11103‘tﬁl@zdléS(c&'bbyﬂchXM‘aﬂ{l&y| ) -

pi perazin- | met - benzoi m dazol- 1-y i azol e-5-carboxylic acid am de
(1 5) as ‘Qr? gﬁ&aWﬁﬁgésgl&ud MH+/ Z= 497 Exarrpl e 6 15

4- (3- Chl or o- phenyl ) - 2- (6-{ [ (2- di net hyl am no- et hyl) - met hyl - am no]
-nmet hyl | benzoi m dazol - 1-y1) -t hi azol e-5-carboxylic acid am de (1.6) 0 H2N Cl
| ..NO.  Step414 | A mixture of 0.065 g (0.17 nmol e) of

4- (3 chl ) (6 hi car boxylic

acid am gégfﬁg&%%o(g%g Ogﬁ(wﬁﬁg%gtrl rret pﬂelwﬁl gt %'ng&‘? gln]‘i%ne 0.10 20

g of sodphmyltanmmadtlmjebi}puh@d'ﬂm dad amdieEVﬁ‘rﬂb) é@ m@l id Iaeht@natﬁdemhmmeamenlstm rred
room t rgli) e so 101? g fcp 0 rgL%?{JeErah ?m as ac?cfédjl %fc %Qv%ig r allhed AGUEONS

arrrmnl un'c I'on was R Mkt e “Wad 8t red room

t enper at sxrre:dfr(m“m B-;(mpmmtmé &8,15 maﬁiﬁesb &&n andayer d dgh flzinerpooideswisuxlatde drhpot assium

car bonat e. soI ution and partitioned ween 3 , di ch ororre ne and 30
i ofi3a T e o ST A bERERES T 5t oeTen bhoLgE P e i acs g

tvvn ce W {hB n3Qurbwd¥lstifbd &liredth eineyErinlrafe .15 FiiguteOEpil (e éreinthhRf BeRmBafew | ayer s

were washed with brine, dried. over anhydrqus nagnesium sulfate, filtered

and conc¥ioran salop ndscqueri rasipulitisastiers perfdjaed yajei giroges  PisrmiKUEvEY sili ca

gel chrofrd:eg raadpmé ,ﬁlt%tmvw@rmotnbd paLBa mioe Eét&a@&rﬁﬁlhﬁﬂﬁmme e oxi de
(10:90:1) to@g@ 0.041 g of 4-(3-chloro-phenyl)-2-(6-{[(2-

di net hyl @mﬂltﬁ digfyryn ﬁuelt)hgF he aigame jayprevanserartien 2ophe wazelydiops magkisarv| e- 5- ca
r boxyy Csﬁﬁ{ d68Qe @M AR néeherfikd ﬁﬁde?rédh&latpr&hﬂg toséulé HreaVslt érél'o ARRd. The

solid was mixed with 40 mL of acetic acid and 0.82 mL (4.98 mmole) of tricthyl orthoformate,
and the mixture was stirred at room temperature for 30 minutes, during which time the mixture
became mostly homogeneous. The mixture was filtered and the filtrate was poured into 200 mL
of water. The precipitate was collected by filtration, washed with water and air-dried to give

25 0.73 g of 4-(3-chloro-phenyl)-2-(6-formyl-benzoimidazol- 1-yl)-thiazole-5-carboxylic acid amide
(I.2a) as a pink solid.

Step 5.
A mixture of 0.15 g (0.39 mmole) of 4-(3-chloro-phenyl)-2-(6-formyl-benzoimidazol-1-yl)-

30 thiazole-5-carboxylic acid amide (I.2a), 0.078 g (0.78 mmole) of N-methylpiperazine, 0.411 g
(0.195 mmole) of sodium triacetoxyborohydride and 5 mL of dichloromethane was stirred at
room temperature for 24 hours, after which 1 mL of saturated aqueous ammonium chloride
solution was added. The mixture was stirred at room temperature for 30 minutes, made basic by
addition of saturated potassium carbonate solution and partitioned between 30 mL of

35 dichloromethane and 30 mL of dilute potassium carbonate solution. The aqueous layer was



WO 2010/ 121675PCT/ EP2009/ 066579 - 34 - Exanple 7 4-(3-C hloro-phenyl)-2-16-
[ (1- met hyl - pi peri di n-4-yl am no) - et hyl ]

- benzoi mwezolo/12i6751 t hi azol e- 5- carboxylic acid am de ( 1PTX/EP2005/0665m9 Xt ur e
of 0.060 g (0.15 mmle) of -29.

4-(3-chl oro-phenyl)-2-(6-fornyl -benzoi m dazol-1-y1)- thiazol e-5-carboxylic
aci d ami eigragted peiye wigth 36 mLmaf dithlotomethanspilpe corabined digldoomathaesf layrss walisol  was
heat edat,figh L bHRY, alicd QM untidfoul it kIRt Qe OB th AoRRNGER] [Afpd under
reduced pressure to give

4- ( 3- chl edoeed ipessyry. (BYd refidue) wab-pueifibd/ by pligegel diromdtogiaphig, plolingretthyicthbeeiz oi mi d
azol-1-yl)-thiazol e-n- boxyl ¢ acid am de..The . crude im ne s di ssol ved
"0 m b GrRAR e EPTD ESBh P TR SR b Bk PE St

bor ohydr (rkghanal gactdreke cldret-(Bi-childto-phavas)-2 [6-(rmacth@tpifcdom-1 gtmendj-ure for 1

hour. The m xture concept r at ed. under .reduyced essur d_m xed with 15
mo 1 MR GERr by R SR PO A G L A S B Za gt

acetate. The aqueous | ayer was made basic by addition of potassium
carbonate and extracted three tines with 15 nL of dichl oronethane. The
conbi ned organic extracts were Hr3mapie2B (Bgdyoddhhydr ous sodi um sul f ate,
filtered ! ; L 3 kssol ved
g R e o T e e g S el
dr opwils ecarppreyligiagid iangidels2)concent r at ed under reduced pressure. The residue
was triturated with ethyl acetate and the golid was collected by filtration
and washed with ethyl acetate. The soHiNd¢Was #sol ved in 40 nL of water
and made basic by addition of potassium carbewatec The 20 m xture was
extracted three times with 20 nL of dich$orbnet hane. The combi ned organic

| ayers were dried over anhydrous sodi um s):n"rhl' ate, filtered and concentrated
under reduced pressure to giv i)' e oil was triturated wth nethanol
and acetonitrile to give 0.03 \%hl or ophenyl) - 2-

{6- (1- net hyl - pi peri di n- 4- yl“aniho) - methy - benzoi ni dazol - 1- yl I t hi azol e- 5-
carboxylic acid amde (1.7) as a light pink solid. M#/Z= 481 WO

2010/ 121675PCT/ EP2009/ 066579 - 35 - Exanple 8 4-(3-C

hl or o- ph8&tayll) - 2- ( 6- pi peri di n-1 -yl net hyl - benzoi m dazol - 1-y1) -t hi azol e-5-carb

0 a solutiono . .2 IMMoIC) O -Denzoimidazolc->-carvalde c . an (6]
oxylic aghd 4m 4661283 ¢20.2 Bmole) of 3H-benzoimidazole-3-carbaldehyde (I1.2) and 1 mL of

15 dimethylformamide at 0 degrees was added 0.012 g (0.3 mmole) of sodium hydride. After gas
evolution ceased, 0.0604 g (0.2 mmole) of 2-chloro-4-(3-chloro-phenyl)-thiazole-5-carboxylic
acid ethyl ester (I11.2) was added. The resulting solution was stirred at ambient temperature for 1
hour and then quenched by the addition of 10 mL of water. The mixture was extracted three
times with 5 mL of ethyl acetate. The combined organic layers were washed with brine, dried

20  over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by silica gel chromatography, eluting with methanol-dichloromethane
(gradient 0:100-2:98) to 0.052 g of a mixture of 4-(3-chloro-phenyl)-2-(6-formyl-benzoimidazol-
1-yl)-thiazole-5-carboxylic acid ethyl ester (I.2b) and 4-(3-chloro-phenyl)-2-(5-formyl-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid ethyl ester (I.2¢) as a white solid.

25
Step 2.
To 0.750 g (1.8 mmole) of the mixture of 4-(3-chloro-phenyl)-2-(6-formyl-benzoimidazol-1-yl)-
thiazole-5-carboxylic acid ethyl ester (I.2b) and 4-(3-chloro-phenyl)-2-(5-formyl-benzoimidazol-
1-yl)-thiazole-5-carboxylic acid ethyl ester (I.2¢) and 20 mL of dichloromethane was added 0.22

30 mL (1.98 mmole) of 1-methyl-piperazine. The mixture was stirred at ambient temperature for 20

minutes, then 0.572 g (2.7 mmole) of sodium triacetoxyborohydride was added. The resulting



A m xture of 0.150 g (0.39 mol e) of

4- (3-chl oro-phenyl)-2-(6-fornyl -benzoi m dazol-1-y1l)- thiazol e-5-carboxylic
acid am d&o(2b1022)6750. 078 nlL of piperidine, 0.414 g of s®CTEPR009/066579
triacet oxyborohydride and 5 nL of dichhg@ronmethane was stirred at room
tenperature for 24 hours, after which 1 nL of saturated aqueous ammoni um
chl or i desuspdngiongias slérecdefeeiz Hoursinsl then qricrehad 8y wditiost ofr30enl ofvatesofhe enper at ure

f 30 t t
Lo 30 s FRAE TSI B 280K OBrleo AL AL S ARl ASShTI AR popat
dilute pwameé wutmbuac blopdioer soydtdus magﬂ'dsmnaqnhfemuﬁltdraymd ona&nextbal actced twi ce

with 30 orret hane. ned chI oro re
s hed wEReHrERe GPRTEABNTs shRGur BTRlA SO GMRL POS b RY Bl G
conceist r ditkeidrouiteianc (geaiikemed: lpO-@S)Qleo%lveT(lﬁESt relaangictenpbaemme 30 glot“ g Bkkdrow t h

81332' 8I’ 8?) nél?ge% (2 ngethy‘lz' plpefglzgll-( -§l?rlelthc3irl) blzelrjléotlrtll?c{azﬁ% -ylﬁ !ch(%alaito e-5-c rboxch g ngt hanol )
4- (3- chl gh@-aeRenyd) and- (Q&oﬁu &@tﬁﬂgctioﬁlp&naﬁk)rms hy bt penamirsi /pdaz)%z f5-glmethiil azol e-

5- carboxylic acid amde (1. as an%ellowsolld M+ Z 2 Exanple 9 20
4- ( 3- C hPigeazip-Inyleaiayh- bQHZPGmdﬁZZ’I ( adiniarglp-Sprapordss aid el pstet thgf) - b
enzoi m dazol - 1-y11-t hi azol e5-carboxylic acid amde (1.9) Step 1. A

m xture of 0.155 g (1 nmole) of 2-fluoro-4-nethyl-1-nitro-benzene, 1 m. of
N, N- 195 8icpét hyl f or mami de di net hyl acetal and 3 nlL of di nethyl formani de (3
m.) was 1 f xture was
cool ed aﬁggg%lﬁ%oedn#rog%gg%l(uhg%%&re )2& u%é hg"?‘g@ ﬁ&&g ?(Rél‘ IH&H}EI plpe?;zlm

2010/ 12 18nEREN HERPR0D8I08-8557 Bthiazg B-3-carlpxyliv ecidcthulrgsiee(I2d) ind.0 rik bf ur at i on

wi th hex ve 0,
N e 2 SR B TP, oPluatcr s added 0112 g1 mymel) efithiure bydrgide. They 0o
SOI i d Sme@urE wah\stirrexitati bbioht tBmAdsug fof 1 hour. The mlxture was concentrated under

(0. 55 a5 Bt o GG FOR Gt AR5 kYo B o G ddPhano ~

was heat pdir@dhlorRfabidx The bre&phﬁb‘ fagis colfRetedby FiliFaBio MBSgi GO I £70s and(xangent r at ed
under reduced pressure The residue was partitioned between 30 niL of ethyl

acet at e alﬁ%}yg Atlrdmesthyoinsraziss -lawthybrasnecimiisreltlavlkgiarelconcarbayaliagid ous

| ayer vvaﬁz@ygsraag{n@qoﬁ({w ee tines with 20 nL of ethyl acetate. The conbi ned
organic layers were washed with brine, dried over anhydrous nagnesium
sulfate, 10 filtered and concentrated under reduced pressure to give 0.110
g of zé (§te§4.di nmet hoxy-et hyl )-2- fluoro-1-nitro-benzene (IV.9b) as an orange
oil. St

To a mixture 0f 0.048 g (0.1 mmole) of 4-(3-chloro-phenyl)-2-[6-(4-methyl-piperazin-1-
ylmethyl)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid, 0.046 g (0.12 mmole) of 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium, 3-oxide,
hexafluorophosphate(1-) (1:1), 0.008 g (0.15 mmole) of ammonium chloride and 1 mL of

25  dimethylformamide was added 0.052 mL of diisopropylethylamine. The mixture was stirred at
ambient temperature for 1 hour, filtered and then purified by reverse phase silica gel
chromatography, eluting with acetonitrile-water (gradient 10:90-90:10) to give 0.027 g of 4-(3-
chloro-phenyl)-2-[6-(4-methyl-piperazin- 1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-carboxylic
acid amide (1.2) as a white solid. MH+/Z= 467



A mxture of 0.625 g (2.73 mol e) of

4- (2, 2-di net hoxy-ethyl)-2-fluoro-1-nitro-benzene (1V.9b), 15 0.630 g (2.73
nmol e) ofwd-2aminos74- ( 3- chl or o- phenyl ) -t hi azol e- 5- car boxpCirEPa@v @6 de
(V.2), 2.66 g (8.2 mol e) of cesium cagponate and 10 niL of

di met hyl formam de was stirred at 60 degrees for 3 hours. The m xture was
cool ed, poured into 50 m, of dilute ammni um chl oride solution. The
resul ti ng suspensi on was extracted S t{mes with 20 nL of ethyl acetate.
The conbi ned organic | ayers were washe hree times with 20 nL of water,
once w th—(SZ-()?hlﬂroqrﬂleﬂy]) PH 5 medhnyil-pip eonabn-1 yhingidiy D thenzdgitbeo lilvy §-uhih zdle 5-
filtered apd qoncen ﬁd§under reduced pressure. The residue was
triturat‘é’H %y]ﬁaﬁ'i ar‘?f@? )her to give 0.650 g of

4- (3-chl or o- pheny1l) - 245( 2, 2- o)

di met hoxy- et hyl ) - 2- ni t r o- phenyl ani no] Hiti
.9a) as an orange solid. 25 Step 4. A m xtH pf 01 200 g (0.43 Mol e) of
4-(3-chl or o- pheny1) - 2-[ 5( 2, 2- di met hoxy- e¥{u ) - 2- ni t r ophenyl ani no] - t hi azol e-
5-carboxylic acid amde (VI.9a) and 3_nlL bf 96% formc acid was stirred at
room tenperature for 1 hour. \msol ﬁ' was poured into water and the
resultl ng precipitate was col Ntration, washed with water and
air-dPied to give 0.135 g of 4- (3 chl oro- 30
phenyl)-2-[2-nitro-5-(2-o0xo-ethyl)-phenyl am no] -t hi azol e-5-carboxylic acid
am de ( é ?b) as an orange solid. A mxture of 0.135 g of

4- (3-chl °B- phenyl) - 242-ni tro-5-(2-oxo-ethyl) -

phenyl antaekoltidrazrel ﬁ-g'i(o%mpeybm(mwoqmm 18- (4-1%1)1311 @%&Qzuﬁth

of N- net hyl pi per azi ne, | acj al _acetic acid g of sodium

tri acet oX§58w8 I’W‘H%qndéiaéﬂd Yllbthﬁ_zodﬁ AR BF %ﬁ%?tﬁélr?éteﬁ\ﬂsz%{nl 10mdlgoht room

t enpegpat fé[r@h)fd%ﬁﬂl@ alPW S o?gla{ep%amd@é&'fﬁ2‘g%§ @19 il R I8 Exide Mhe OF 1M 35
hydrochloric acid and stirring was continued at room tenperature for 30

m nut es. M Niag stired at pbiRatennatgRFPCThEP2 Hbomoees pas corwntrat@/daslder

partitio I aqueous
sodi um b%gg%eggnég,tﬁggs@%&%‘?\&e%ﬁr&g?&gﬁﬁg&wa ns\?\e/adgtgv?/aslﬁpth once n\?\n&fﬁ 30 nL
of wat er hydrémdipr@@cidl T pizciprige vxds p(dtstct@d ey ﬁaraltlydtcoglse @602[] gmﬁ 45(11 ¢hddre;

filtered and nt L@k ed und r.es rified
by si 11 cga R P R ey DR S R R S R R e e s

(gr adisengl. 33152&585“2&.58&) to gi ve an or ange foam Trituration with diethyl

et her gave 0.100 g of 4- (3-chlorophenyl)-2-

{5-[2-(4-nmethyl -pi perazin-1-yl)-ethyl]-2-nitro-phenylamno } -thiazo |e-5-
car boxyl stcapaci d am' de (VI 9c) as an orange solid. Step 5. 10 A m xture of
0. 100

4- (3-chl %? éﬁwétﬂsmf 02)4§ 5(0[ bmmele)af tjd-clypigenrgnylhz43-Arethyl-piperazin-1-

ethyl] - /ylmeh{ -RARIINA (ﬁmmg}%mzam @drlgbx?/ﬁé ROX ¥l 3af; oams% 87 dgndiylor19c) . 0.10

g of 109 catal yst an of 96% form c acid was stlrred under 1

at m)s?ﬁheEbés(@iﬂleﬂg‘/@ﬂ@@@me%lenddfhéér%tﬂam4f§rbipmdéﬂms3-P¥1F1? ered through

di at onac enf I d

or eseur o BN (1 b b8 Bl R0 DEEE A S ENUAACId PAERY heat o
in an oi dilrrmﬂlylfaltnhunade 60 alidgt @ééZ mbr(OQOanwlnmfeislsomelétﬂm&rmde i et mixeirevas
concent I gt ed. HBdeL G eSS REESSU BRI SRh JSnas, PALLIKL O, et ween
30 L of "di chl'ofoet hane and . 3 saturat éd" 86 df BT CAr Bonat e

sol uti ongel}‘hrenaqxgemhg elhﬁmglwmhlamtemtrrlawraed(grdtm@m 10:00098: NM tolpi2®.080 godff 4-

di chl t hane ani ayers. were th 30 nL of

bri ne2 d T PTEY g?nyﬁh%&o Cbol?}[éﬁgl ?ﬁ“éE]y:hﬁ%/tgﬂ%?qz?lé?li%ogﬁﬁl\MB g rated under
reduced prESSUE &cid @mgib\(m)(bsfa%utgp@&zde&m\/ﬁ@/gf:mv\hl te solid. Pur| fication by
SFC (met hanol, triethylamne) gave 0.028 g of 4-(3-chlorophenyl)-2- {6-
[2-(4-nmethyl-p ip erazin-1-yl)-ethyl] -benzo imdazol-1-yll -thiazo

| e-5-carboxylic acid amde (1.9) as an off-white solid. M/ Z= 481 Exanpl e
10 25

345- Car banmoy1- 4- ( 3- chl or o- phenyl ) -t hi azol - 2-y1] - 3H benzoi m dazol e- 5- car boxy
lic acid (1- nethyl-piperidin-4-yl)-amde (I.10)

carboxylic acid am de (VI




WD 2010/ 121675PCT/ EP2009/ 066579 - 38 - Step 1. A mixture of 0.222 g (1.2
nmol e) of 3-fluoro-4-nitrobenzoic acid, 0.30 g (1.2 mmol e) of 2-

am no- 4- (8ochlonros7phenyl) -t hi azol e- 5- carboxylic aci d anpde/EPWN665195 ¢
(4.6 mmol e) of cesium5 carbonate and_49_nL of dinethyl fornmam de was
stirred at 60 degrees for 16 hours. The m xture was cool ed and poured into
wat er. The dark m xture was made acidic by addition of hydrochloric acid,
and the resulting orange precipitat %Xmilec‘pl | ected by filtration, washing,
water to give 0.281 g of

3- [ 5- car &Iriihlord-ph8nd)R-¢6-mophleelintd-yinnithyldienZoimlidaro kbyh4hiakdle-5-daebmxylic aci d
(VI.10). %S’L&DI% A mxture of 0.280 g (0.67 mol e) of

3-[5- car B4 4( é chl or o- phenyl) -t hi azol- 2-yl am no] -4- nitro-benzoic acid
(VI.10), 0.20 g of 10% pal | adi um on carboajl cgtalyst and 3 nL of 96% formc
acid was stirred under an atnosphereHdi—4 gn at roomtenperature for 16
hours. The 15 mi xture was filtered through Dafofhceous earth and the

Di at omaceous earth pad was washed with 5%'0 acid. The filtrate was
concentrated under reduced pressure and the residue was dissolved in 1 nL
of tetrahydrofuran and then zpﬁa’ e to 50 nL of water. The solid was
collected by filtration, wasbing w wafer, to give 0.163 g of

345- car banmoy1- 4- ( 3- chl orophenyl) t hi azol - 2-y1] - 3H benzoi m dazol e- 5- car boxyl
ic acid Sﬂ:ploa) 20 Step 3. A mxture of 0.060 g (0.15 nmol e) of

3-[5- car heny1) ] -3Hbenzoi m dazo car boxy
s R T O B Ga 0N SR i SR BT PR G 0T GO T ) of 3.

[ bi s(di matdaykainkyes fyd aaRk (k- 2:hb+01063 g3(0t30 hﬁﬂ&?' drnﬁ iibd, Yoo g (0izum

3-oxi de, 25 hexaf]| uorophosphat e( 1- 1) di met hq){JI formam de was

stirred BiMolQeATAdampBRSFOF@OTHY rldﬁaﬁ érr%Lofr%ﬂ?WF@ﬁ@ Verstigetitgaeint o 50 niL

of waper (apdraa¥d fo20k 8ok, ReewALITE M%ﬁsﬁ'tu?a@edrﬂqu&fus %ﬁlﬁwbéhmﬁf?&ﬂ&{d% solﬁﬂ@n
conbi ned organi ¢ extracts were washed three times wth

hydr ochl &4 &dadi Bhe Mrare wabitined awg@d@mp@%weaf@lt ) paptss, rm?dle bbﬁ@sbscadmtm

pot assi ugg sﬁﬁ‘l\%\ggd;[?ofte?sslug{%b%ﬁﬁr IE gtlrgtngdng gﬁ%ﬁ%ﬁ%&g?b g@ MaidridrbhahARn:

washed w't alr
3[ 5- car bani}pmld o Gluthp@assphenpbite shliaarol TiR-agddous Hytrm&kmcrﬂcaiztmce ~Bthcar boxy

e 7= 43T R s b e R Baphurtdhy B Be WO WIRLRY =011 &

Exarrpl.ISe drled over anhydrous rnagnesmrn sulfate, filtered and concentrated under reduced pressure. The

S A aofad %’é%ﬁﬁgké St sl oo %ﬁﬁ%iu'fglg i SEEROOY AL nOSEfae 4azo! - 1oy
(5:95) to give 0.027 g of a pink solid. Further purificaton by SFC (methanol) gave 0.020 g of 4-

(3-chloro-phenyl)-2-(6-morpholin-4-ylmethyl-benzoimidazol-1-yl)-thiazole-5-carboxylic acid
amide (1.4) as a white solid. MH+/Z= 454
20

Example 5
4-(3-Chloro-phenyl)-2-{6-[4-(2-hydroxy-ethyl)-piperazin-1-ylmethyl]-benzoimidazol-1-yl}-

o
~ cl
S

);N
ot CLY

A mixture of 0.050 g (0.13 mmole) of 4-(3-chloro-phenyl)-2-(6-formyl-benzoimidazol-1-yl)-

thiazole-5-carboxylic acid amide (1.5)

25

thiazole-5-carboxylic acid amide (I.2a), 0.026 g (0.20 mmole) of N-2-hydroxyethylpiperazine,



Cl A mxture of 0.05 g (0.15 mmle) of

3-[ 5- Car banoyl- 4- ( 3-chl or o- phenyl) -t hi azol - 2-y1] - 3Hbenzoi m dazol e- 5- car boxy
lic acid wo.2aBziR1678. 050 nL of N-met hyl - pi peri azi ne, 0. 0POTEPE®IDHBSAMDI ) of
1-[ bi s(di met hyl am no) met hyl ene] - 1H- 1, 233-tri azol o[ 4, 5- b] pyri di ni um

3-oxi de, 10 hexafl uorophosphate(1-) (1 1) and 4 nL of dinethylfornmam de was
stirred &t13? sﬂ}ﬁi@rﬂpl@b af sedainf imacciexyhoighydrid¥laad frimlt efrdechigaemerbancerhsisitred 50 ni

of water | aqueous
Cayer et 05h FRRLAR: Ne2auR M WG o MADEHERER AL Rkt a2

basi c bymﬁﬂdmhwmmd®ﬁ4ﬂbbasﬁwmnmsammﬁhammnsummthMeﬁﬁﬁ@nnmk&unedmhswtw
extracted, thre ate..The c { ned organic
extracts %é“ono atHr%%E&%a551%car O ? ngjtl\%atan parétﬁmﬁ%b%t?” %rfﬁrlg'j,‘ogri ed over
anhy disougichia@nesiaueusid of mt ef dilit¢ peastintdachovatacelntisat Eit adnebas lalyadmed

pressure. The residu | ed silica romat el uting
with met FdHeed tW%WFEF’@HHET %”éﬂﬁﬁél %f?m@%n ajham}a ; edo(@i R BRI e
4- (3-chl &ﬁ@e@h&ﬁ%ﬁe AribBoA aiBidhyk ni ﬁt%[u@iéumﬁtelﬁl@é’rélpﬂﬁdjcbn&ﬂﬂit@dl thddazol - 1-vyl

] -thiazole- carbox¥l ic acid amde (1.11) as a yellow solid. M/ Z= 481 20
Exanpl e negluced pressure. The residue was purified Dy silica gel chromatography, eluting with methanol-

1-1345- C&El@l@f&ié%ﬂe ﬁﬁnﬁﬁiuﬁf @d%ﬁ?c‘i”d%%l@ 99. BL Zg?de 020454% of%']‘fhrﬁa%ﬁ@' fhgazol - 5-yl met

hyl | pi peridin-4- -carbam ¢ acid tert

oS b B b0 meham o 8932 oy st lom shenlie oo s (3 hbngry- 46y o
f 2- |
o (57°0 Rab - RGAY ARSI L AROR 2705 CBRBAI b AR ITHAR dinils %,

g (22.5 SlnmMiE)/Zed87 um car bonate, and 30 nL of dinethyl forman de was
heated at 70 degrees for 18 hours. The m xture was cooled, diluted with 150

m. of ethyl acetate and 100 nL of water. The ethyl acetate |ayer was washed
once with 100 nL of brine and dri edE@xxmpleemhydrous sodi um sul fate. The

mxt tered a ed un red ced res The residue
éél‘l miﬂ;hbﬂf"ﬁhﬁ%lbg g&ifgﬁ ?fhi’ é‘?"lﬁ'ﬁ"i’ t"ﬂe'i@[}anes et hyl

ac e‘t ate ()é:tﬁoﬂﬂhaioqll@l)\lﬂua}oﬂs-ﬂcﬁboﬂﬁlc ac1d amlde (L.6)

4- (3-chl oro- phenyl ) - 2- (5- di met hoxynet hy1- 2-ni tr o- phenyl am no) -t hi azol e-5-ca

rboxylic acid amde (VI.2a). Step 2. Ay 20§ 3.2 g (7.1 nmol e) of

4- (3-chl or o- pheny1) - 2- (5- di et hoxynet hy’1- &]5

phenyl am no) -t hi azol e-5-carboxylic acid affi “2a), 30 m. of 2M

hydrochloric acid and 5 nit ¢f dinethylfo 'de was stirred at 60 degrees

for 3 hours. The mxture vva;ang@Lexj\;aizﬁ\;a en concentrated under reduced
[ 0
um

pressure. The residue was taken u[i5 i , of dichl oronethane and washed
once with 100 nL of saturated sodi Nbonat e sol uti on, once with 50 niL
of bri ne and then dried over anhydrous sodi um sul fate. he m xt ure was

filtered oA es(Or! atnéraola}ﬂfé‘rﬁr%lmalaPnije?s@ufP@ﬂylﬁ%ZOﬁr@giP@!ré -Xhas

purifi edyphyogisldapdx9ad aghiRiABY 1% mm@bmw-t%{ehlyh@%meﬁz Qlaihe, BBt at e
(50:50) to give 2.5g of 4&3 ch or o- pheny1) - 2- (5-f 2-

nit r@ph@ﬁ@&Oémnntﬁyacthyamh Blegad polyof declléafpmetamed@S(SKrLyrrectz@)roorst ep 3.

temperature for 6 hours, after which 1 mL of saturated aqueous ammonium chloride solution was
added. The mixture was stirred at room temperature for 30 minutes, made basic by addition of
saturated potassium carbonate solution and partitioned between 30 mL of dichloromethane and
30 mL of dilute potassium carbonate solution. The aqueous layer was extracted twice with 30

25 mL of dichloromethane. The combined dichloromethane layers were washed with brine, dried
over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by silica gel chromatography, eluting with methanol-dichloromethane-
ammonium hydroxide (10:90:1) to give 0.041 g of 4-(3-chloro-phenyl)-2-(6-{[(2-
dimethylamino-ethyl)-methyl-amino]-methyl}-benzoimidazol-1yl)-thiazole-5-carboxylic acid

30 amide (1.6) as a light pink solid. MH+/Z= 469



25 To a mxture of 0.6 g (1.5 mmle) of

4- (3-chl oro-phenyl)-2-(5-fornyl-2-nitro-phenyl am no)- thiazol e-5-carboxylic
acid am deoQvio/2ig7sand 0. 328 g (1.6 nmol e) of piperi di nP¢TEP2@RNOEM c aci d
tert-butyl ester in 15 nL of dichl orongjhane was added 0.477 g (2.3 mmol e)
of sodi um cyanoborohydride. The m xture was stirred for 3 hours, then
quenched by the addition of 25 nL offxampkr7 The mi xture was extracted three
times w C \yers
R o e e A L D D L R L A
filteredthhnglecHoabnkylintael amider(I/7educed pressure. The residue was purified
by silica gel chromatography, eluting w th dichl oronethane-nethanol
(gradient 100:0-80:20) to give 0.7 g OfiN

{ 3- 15- car banoy1- 4- ( 3- chl or o- pheny1) - t hi ‘az pnol - 4-ni tro-benzyl}

-pi peridin-4-yl)- carbamc Qm tert-buty ster (M. 12a). WO
2010/ 121675PCT/ EP2009/ 066579N 1 - St ep /NTo a suspension of 0.250 g of

(1- {3-[5-carbanoyl-4-(3-chl ﬂ Ri azol - 2-yl am no] - 4-
nitro-benzyl}-pi peridin-4-yl)-carbam cigl tert- butyl ester (VI.12a), 10
mL of tetrahydrofuran, and 10 m . of t uNat ed ammnl um chl oride solution
was addeq 0. 15 at o r 15.m nut anot her
01578 of D fhsidho Qs AT e e B Qs Bl e 0
m nut es, thidaels- SOcaﬂi)xgh@sicuurﬁﬂe ploRad! €. 0 60asL aﬂdadinoff balme(atmwemmsﬂléthhﬁcﬂr ed,
and30n1_ofstur te ni_ ym chl ori de sol ut | us 30 nlL of
t et r ahydMBY Rl osh g’agggo R P08 o0 FiLeqneeH %W&P%W?‘g’ﬁeq ayer was
dried ovgressaﬂmf@r&u%&%mm&yb@q#(ﬁ/zfu llnmﬂe@p@mqh @ NERIY rneert@qi} under
reduced pressure to BI ve 4-am no- - car &3 chl oro-
2

10 phenyPyzeiiidezall Wla%ﬁl#wér]cafg@ﬁéby IaPldﬁFb‘&f i e ﬁﬂui@ YRS B Bla ¥te dde il
tert-fput yt m&ﬁérﬁ[ at(ré/éﬂl tenﬁ%}atur\é‘/@hcp@ Omg ofk?)ﬁﬁnpﬁdr@rﬁfdflbfe Wi ddaed. nerdmigbeP. Step

5. A mxture of 0.2 nmol e)
{ 4- am nowas {tied af @amyrmp@nate@-f@ml baus- phemkiyre e gonspntpatedumder reduced

yl ani no] g&ggeygnh np;(@%#@wmﬁ >Pm i ﬁa@r& R a%d%g&%&qwe Wit ml ¥ - 12),

0. 303 triethyl ormate a f acetic acid was
sti rred ahylraocmuet ehpanatusrleyel ors made eigrby aftcﬂieomﬁqmtm&unmrbomtcm rat ed

under red ced RLEssyLe. T e e wa tak i.n,100 .
Qe o c R i eSS il SP UG MRhah 2 BA Pty b Menflars s st o
t hen 15000vek: aﬂfydbruls B(&llurﬂ Smléﬁle ot ered aidhyoche @itisited adddr ediatd @tauref Mhé ex@de and

el chr ot UgPRGRY: I EPLET HGRAR ROOITER QP AD: Hanes HotHaReD (graardat ~ -

100: 0- 90drb99vlsé OTEd M&tide #BDchcitraled under reduced pressure The residue was triturated
{3[ 5-car ba 1-4-(3-chloro- é)heny -t hi azol -

3H benzoWFﬂla zkﬂce@twﬁr&ewg? wahg ?%Pﬁﬁhragm a@d’i‘f’d%?ﬁ withyethyl acepte- BOg v

ester (lgkidhwaR%s38vef if 40t §r voRb adld ni¥hb bk ‘tg@?ld@égéﬁgmﬁs@mﬂ‘?’carbonate The
2-[ 6- (4- Am no- pi peri di n-1-yl nmet hyb- benzoi m dazol 3-chl oro- phenyl) -

t hi aZ8l emsturg aap extiacicd thye dmesn ie2Q mLpgylichloromethane. he cornbmed organic layers
were dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure to

give an oil. The oil was triturated with methanol and acetonitrile to give 0.036 g of 4-(3-chloro-
phenyl)-2-{6-[(1-methyl-piperidin-4-ylamino)-methyl]-benzoimidazol-1-yl} thiazole-5-
carboxylic acid amide (1.7) as a light pink solid. MH+/Z= 481



A m xture of 0.145 g of 1-

{3-[5-car banpyl-4-(3-chl oro-phenyl)-thiazol-2-yl]-3H 30

benzoi m daoabrBrryd7aet hyl | - pi peri di n-4-y1)-carbam ¢ aci dpCEmP2mayds7est er
(1.12), 15 nmL of dichl oromethane and 1341 of trifluoroacetic acid was
stirred for 2 hours and then concentrated WO 2010/121675PCT/ EP2009/ 066579
- 42 - under reduced pressure. The residue was treated with 25 nL of
saturated sodi um bi carbonate, and ex TX{@ & three tinmes with 50 nL of

di chl oronet hane. The conbi ned organic yers were washed once with 50 nL of
brine, d4-i(3}dihmre{phmny1y2h(6mmesmd1 iHylmseth§latemzoimiddzel- &g )ethihzcleideammboxylied under
reduced r&ssg{; 8The residue was purified by silica gel chronmatography, 5
el uting C(H'I r onet hane- met hanol (gradient 100:0-80:20) to give 0.10 g
of fo)
2-[ 6- (4- ami nopi peri di n- 1-yl et hyl ) - b&d¥of ni
t hi azol e-5-carboxylic acid amde (1.13) 2 of Clwhite solid. M/ Z= 467
Exanpl e 14 10 1- Met hyl - pi peri di ne-4-car 0)< lic aC|d

(1-1345- car banoyl- 4- ( 3-chl oro- enyl -th azol -
y113H benzoi m dazol - 5-yl neth -4 yl) amde (1.14) O 2N CI O NH
A m xture of 0.120 g (0.26

2-[ 6- P4- ami no- pi peri di n-1-yl rret hyI) ben20| m dazol - 1-y1]- 15

4- (3-chl Ql‘rﬁlxiﬁhi’ﬁadffw )50tgi0 32 @hrae 15y afalr B achioro-pheng ) - @ntb aey1{bdnzbIhidake l41Lyl pf

di met hyl f or 0.148 .39 e) of . .. :

1- [ bi s( it gﬁ? %?H?%é%ﬂece %P@ él]zaiwgé‘z%O{HIPeé%eo?ﬂl%gBﬁ?}‘}?‘i’“ﬂi nium 3-

oxi de, hgxadtbtobRpEREERAAY 8 (- Jf didilckdmet@arkOpasGtifrbd &rosﬂminq)era@ﬁre tgrizat hyl am ne
was stirred for 15 mnutes, then 0.056 g (0.39 mvol e)

of
1- met hy| bpirpafergiieh hndpfseuspiod aqucous amaeniymrdipridaselatiomvaigdied. Thse ni xture

vas tiakep e Was {38 rRin GP¥haRCHt @6 BrinRSHEE ﬂa\!,\ﬂc 6§ allifith QB Lf 20
wat er, and then once with 100 nL of brine. The ethyl "acetate | ayer was

dri ed oveetasaihyedrbonste seldiiumandpartitoncd fatweca 3@ dnlaptdichdore mathang ad 39 mefepf
d d hy,
Chut s ng SRS AR O Aol B Mot rh 8 O S BT 88" 3P

(gr adi endicHlo®n@t@and. 00 dombgicd dlchlomnﬁlydne [baypsrwedq: W@shdd wath Eouw |dried exgaird ( 1-
:{ 3.45_ Carxgly(rlr%ug/ F]ﬁ%/l}e%lum sumate,i fgter H¥[?3centrat9(f under re}{uceg |15‘felgseure Olhe residue

| -1-y1] -4-(3-chl oro- phenyl) -

i m dazol
15  was triturated with dlchlorornethane to give a pink solid. Further purificaton by SFC (methanol)

gave 0.050 g of 4-(3-chloro-phenyl)-2-(6-piperidin-1-ylmethyl-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid amide (1.8) as a yellow solid. MH+/Z= 452

Example 9
20 4-(3-Chloro-phenyl)-2-{6-[2-(4-methyl-piperazin-1-yl)-ethyl]-benzoimidazol-1-yl}-thiazole-
S-carboxylic acid amide (1.9)

Step 1.
A mixture of 0.155 g (1 mmole) of 2-fluoro-4-methyl-1-nitro-benzene, 1 mL of N,N-
25  dimethylformamide dimethylacetal and 3 mL of dimethylformamide (3 mL) was heated in an oil

bath at 125 degrees for 1 hour. The mixture was cooled and concentrated under reduced pressure



25 amde (1.14). This material was taken up in 20 nL of dichl oronet hane,

washed with 20 nL of 1M sodi um hydroxi de sol ution. The dichl oronet hane

| ayer wasworosdizesreér anhydrous sodi um sul fate, filteredramkEre@noedsry at ed
under reduced pressure to give 0.065 g3of 1-nethyl-piperidine4-carboxylic
acid (1-

{ 345- car iyasiyalpuple Solgh| Gitgaptrewijh hexapisazet 0-21 YA pE [BFZheriZ dlupiodthrion: 5-

%'05“85 ! B BpSiL AL D Ay BTIAS, (d bl @i SOl 1 d. M/ 2= 592 VO

Exanpl e &Epz
[1-(1- 13

Vi et i BB O e S B 1y B e T e A S I <P OBy
est gr 7'5(7 l g @(555 ﬁ)mbﬂel)\lgfib tolueltllesalllrlﬁorrlllg a01id nﬁbrn??;drl;ati afil iﬁlLl\dl'ﬂn&tlﬁmé‘l vmsmbdatéﬁaglof 10 ? ]60
3- (3 chl GTGx By 1hr oehe-us el BER coBodied Behe et pasing ’

di met hy| foif@whRutindd bt Gednl3 0LAL BFBh@)ac@bte and saturated 30 rnL of sodium
1- [ bi s(di net hyl am no) net hyl ene] - 1H1, 2, 3-tri azol o[ 4, 5- 18grldlnlum 3-

oxi de, hBRHPPIA OPHIBBpHAT EUEQYS Igyer wps e@rastfithﬁee(tgnf@sm opsthylrac@ethy| ami ne
was stir Tﬁéjcofrﬂinea%réa%cqh%'f'st Were vxIaEl?cﬁ wWthd3 e Hrled o1& ARRIrSs Iﬁ’e{gnesmm sulfate

2-tert-butoxycarbonyl am™no-2-net hyl - propionic acid was ad After 3
hour sl0 t htered srdupoacantisted tdsn radpeddprasgge i givt 0.éthy pf &kl d{t@thqm-ﬁﬁya ?c-vm ce

th 100 f th 100 mL of brine. The ethyl acetate
W ﬂﬁ'&a 0dln é@@%&{zenea@@ 3?%%%@2%& Wi, ' y

| ayer was Pied over umsul fate, filtered and concentrated
under reduced pressure. The residue was purified by silica gel
chronatogga hy, eluting with dichloromethane-(nethanol -ammoni um 15
hydrOX|de 92.8:0.3)) (gradient 100:0-0:100) to give 0.250 g of

1- met hyI Aphipeird afl 06254 (20a minaxdy) éfal- (am-d:lméﬂnexy-ethyl) 2-fluoro-1-nitro-benzene (IV.9b),

yi met Ry 1§03 el BT AR R e uf e R ikl 5 ST B i A AR 2= 652

Exanpl e 166 %QS 2 mmole) of cesium carbonate and 10 mL of dimethylformamide was stirred at 60
2-1644- (2 Am no- 2- netﬁér pr opi onyl am no) - pi peridin-1- ylnethylpben20|n1dazol
Ay

- 1- y11- 4degiess &4)3d104tsp vjtwien*raéfeqﬂ@d poprgd ik yd Mt of dilite gmmeaivm chgydey N
A 0 C solution. The resulting suspension was extracted three times with 20 mL of ethyl acetate. The

combined organic layers were washed three times with 20 mL of water, once with 20 mL of

20  brine, dried over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure.
The residue was triturated with diethyl ether to give 0.650 g of 4-(3-chloro-phenyl)-2-[5(2,2-
dimethoxy-ethyl)-2-nitro-phenylamino]-thiazole-5-carboxylic acid amide (V1.9a) as an orange

solid.

25 Step 4.

A mixture of 0.200 g (0.43 mmole) of 4-(3-chloro-phenyl)-2-[5(2,2-dimethoxy-ethyl)-2-nitro-
phenylamino|]-thiazole-5-carboxylic acid amide (V1.9a) and 3 mL of 96% formic acid was stirred
at room temperature for 1 hour. The solution was poured into water and the resulting precipitate
was collected by filtration, washed with water and air-dried to give 0.135 g of 4-(3-chloro-

30 phenyl)-2-[2-nitro-5-(2-ox0-ethyl)-phenylamino]-thiazole-5-carboxylic acid amide (VI.9b) as an
orange solid. A mixture of 0.135 g of 4-(3-chloro-phenyl)-2-[2-nitro-5-(2-0xo0-cthyl)-
phenylamino]-thiazole-5-carboxylic acid amide (V1.9b), 0.10 mL of N-methylpiperazine, 0.10
mL of glacial acetic acid, 0.50 g of sodium triacetoxyborohydride and 10 mL of dichloromethane
was stirred at room temperature for 16 hours. To the mixture was carefully added 1 mL of IM

35 hydrochloric acid and stirring was continued at room temperature for 30 minutes. The mixture



WD 2010/ 121675PCT/ EP2009/ 066579 - 44 - nL of dichl oronethane and 1 nlL of
trifluoroacetic acid was stirred for 2 hours then concentrated under
reduced pwesiwveic7Fhe resi due was treated with 25 nL of psatRre@wmes33Ddi um

bi carbonate and extracted three tines_wth 50 nL of dichloronethane. The
conbi ned organic |ayers were washed with brine, dried over anhydrous sodi um
sul f at e, Wiy pariatrcadd betecaoiicehof dickldrosotinde pnd ¥ouk efsatyrelsd aqusousiedivpesi due

was purifi i ca toqr. , i i

125, DU LB SRS BRI L Sk 0 iy 05

{6-[ 4- ( 2bran dgeddvedrhydnpnopidemydudfizicntlerpd perdodéontritey himdet tediidedpesszot.m dazol -
1-y11-4-(3-chl.oro-phe. -t.hiazo |e-5- carboxylic.acid am 1.16) as a
SO?/i d. M’(:& rfszld%esxﬁasg%lﬁlglgé,r%}' gncla?ge? chrématography, ef1(1¥1ng wit meglanol-(ﬂcehl(gromet%%ne

2- [ 6- (4- Meddink 1 pRHL0:80) t0-glve)ah BRdnRY Fanb Erirativh dethalict iyl yihkr dave D-100 igiiar onet hy

| - phenyl).- .t hiazol e-5-carboxylic.acid amd . 17 15Step 1. . A m xture of
0. 500 (BT 2o 13- Gty g 1 60 et ) b SR Ry S T o .

car boxyl ibaglidadmudric (Vi $ s aforkBrlioli@. 84 mmol e) *of

4-di nmet hoxynet hy1- 2-fl uoro- 1-ni trobenzene (1V.2a) and 1.14 g (3.5 mmle) of
cesiumcarbonate in 12 nL of dinethylformam de was heated to 60 degrees for
3 hours, gf.pen cool ed. The m xture was poured into ice water, 20 extracted
three tines with ethyl acetate. The conbi ned organic |ayers were washed

wi t h Wat Armixtyrg ofd). 109rg (@ca?owmle)eﬂfwy(ér@&@om@b‘rlh%{gtﬁi{%ﬂ@t,hﬁpllpﬁremed -vhd
concentr g g I r if kO N I

chr omat o%&lgg%& ?@P%@?ﬁ%ﬁgttﬁlaﬁéigﬁgg) g}%'{?yalCJdg‘%%{iea é@%)qr%al iggoztlgﬁ)op(fl:g - 50: 50)
gave 0. 2&tgysdohnd 3 mL of 96% formic acid was stirred under 1 atmosphere of hydrogen for 16 hours.

2-(5-di hoxynet hyl-2-nj.tro: phenyl am no).-4-(2-trifl uoronet hyl phenyl)-thiaz
o1 65 cal oy e vt el PR AT et Bl Lo RiBIBhIG By s
sol ut i onredficed.p23suge. ( OhedBsidrenl @)divdlved in 1 mL of 96% formic acid and heated in an oil

2- (5-di net hox t hyl-2-ni tro- phenyl am no) - 4- ( 2-

2 o B e R 0 b B Kot BBkt S Spmeanmindamdorgrdugetrerircs

m xture gfd tacekiand whd pLtitandd BvBydI006h bedickloaeicthah ark) 30/ME oheatledd at 60
degrees for 3 hours, cool ed and 30 concentrated under reduced pressure. The

resi due W&y Picyberptemolytion; TRt susonstliishangidrastad thres Eaesygth P€ar bonat e.

The sol i gicMBRnfctahectietolbidel btdaficiiQRrs Was Racheintith J0ahesr B, ddi@der VO
2010/ 121675PCT/ EP2009/ 066579 - 45 - to give 0.14 of

, : g :
2- ( 5- f or sApydunsadiugm @ty filerehed ngepirpte findes rereadiyessyhéngity 004 aobire- 5-
car boyy! |6 a6k bR BIRaENon bIRECAfheARnA! GRESIaFOL sfd dilar @t Riogs
extracte t“qlvm ceo\;?fnf'nth E%{?Po?omgﬁgne{l T%e ?Sﬁﬁ[}e’%g%\]eﬂ@hl%ro t‘hane | ayers
wer e washledyWi2t #6-[Br(mesthydhpipethzow ey )-atiyll ehenzssmyledi Uyl b-thidzateel-caaberydnt r at ed
under reduced. pressure to .give. .t i-on product of 5 0.046 g as an orange
solid. cé&%%ﬁlgl(ﬁ@ Sﬁ%?%efﬂlgt Sg\lécgqﬂgg dzﬁérlect ly in the next step without
further purification.
Example 10
25  3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazole-5-carboxylic acid (1-
methyl-piperidin-4-yl)-amide (1.10)



Step 3. To a solution 0.18 g (0.41 mmol e) of
2-(5-fornyl-2-nitro-phenyl am no)-4-(2-trifluoronethyl- 10

phenyl ) - tWoaamlei&scar boxylic acid am de (VI.17b) and OPL3/EP2¢00/08:379m0l €)
of sodiumtriacetoxy-borohydride in 153¢l of dichl oronethane was added
0.069 nL (0.62 mmle) of 1- nethyl pi perazine. The m xture was stirred at
roomtenperature overnight. The m xture was then diluted with
dichloro§% hane, washed with saturated sodi um bi carbonate, brine, dried
over anhydrous sodiumsulfate and concentrated under reduced pressure.
Puri f i cafinortuod oﬂ(}@2rga(§|2dummt)301{;iyﬂmm+4aatr@jﬁhzcudfwandrwt3@gg(aﬁhmok) of3-ng with

di chl oromet h 10 e 0.16 of .

o T (R G RO Y A S e B R P B B B eyt o omet

hyl ph6nyda)rbdnlaleamd) |4&-ndi (Efalrirbﬁhylfdrﬂlaﬁidedvaa@ludﬁi 4t W0 dedré®)folals buyse IThowistatel d.

Step 4. 20 re of.0.06 2 mmol e) of e .

2 [ 5- (4- W@%‘H\?Pd 891594 Wtolwgi}Frngﬁh%w r%‘XH‘F?W%JSdH%dﬁ)?F’éiﬁﬁtﬁ’oﬁddﬁlowf trifluorometh
pheny%ﬁr&dmoambﬂ AniGRE ROXYAd Srad@l phlecdiTiatiOn{s\Cb @) byl MitrdtioRlw@hiOwaice aci d

and 0. 00 of 10% pal | adi um on carbon catal yst was stirred under an

at rmsphe?%lﬁro WldF dlgely -sehamegl-frotrekioromhsnyh- Qﬁ%@&ﬁ)&@lﬂqh%@%@e%mﬁ@h a pad

of Diato CRQUS earth, washing the filter pad wth dichl oronethane. The
filtrate was concentrated under reduced 25 pressure. The residue was
di lutl®d with dichl oronet hane and saturated sodi um bi carbonate. The organic
| ayer wag Mwagshed with brine, dried over anhydrous sodium sul fate and
concentrated under reduced pressure. Purification of the residue by silica
gel chr oﬁmni@gquacpfh)ﬁSO@ (01617 mgmane X d1 3eliS edatbe mopiet-flactdonogthbighothiagglr agieento |-400: 0 -
75 25) ga 0 0
271 o L4 TSR 58 G110 R0 O etimon b Ay #4408 Rl orret ny
| - pheny 1icid Wammﬂeéuﬁd@anbmqs liege @ﬁhydrogm gteo @0 te(nipeﬂamrea& 1@ hohitst &hsol i d.

501 PCT/ EP2009 46 -
hl or §5p h@ﬁg}‘i‘rf M5 1l ? ?122*“ T‘OB‘P“;%P% Xaﬁer%?tﬂ??‘jeob%?ﬁ%lp 8’3%8?1&@

-t hi azo veh &Tnﬁcaarchtpxsﬂelfﬁtra@mds edhcélfraled. uih&)r r&luckd presstiRind the FesidueWaxt ur e of
0.10 (0.39 mmol e) of 2-am no-4-(4-chl oro-phenyl)-thiazol e-5-carboxylic

aci d am @éwé‘\?d 18} Hﬂooféqtraewreﬁ%@ Weé)adéqd dz{oRW%‘iOéOS“ﬂnPf YVoBen2atdidmide and
2 b of giiREtoy] FirftBNvishines iR ddes tQ o2 0966 9. [mb%oﬁm GEildH?

.07
carbonate. The m xture masﬂg heated at 120 % rees for 6 hours and then
cool ed. REnzh-thige 21yl rderzdiniderolchecabeplngiidfl. Ye)rred at room tenperature

for ope hour. The precipitate was collected by filtration, washed with
wat er and dried under vacuumto give 0.16 g of
4- (4- chl Bep3pheny1) - 2- (4-f orny1- 2- ni trophenyl ani no) - t hi azol e- 5- car boxylic
acid am g i t\L/llréA‘ of%a(%o g (0.15 mmole) of 3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-
benzoimidazole-5-carboxylic acid (I.10a), 0.06 mL of 4-aminopiperidine, 0.070 g (0.18 mmole)
of 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium, 3-oxide,
25 hexafluorophosphate(1-) (1:1) and 4 mL of dimethylformamide was stirred at room temperature
for 16 hours. The mixture was poured into 50 mL of water and extracted three times with 25 mL
of ethyl acetate. The combined organic extracts were washed three times with 20 mL of 1 M
hydrochloric acid. The combined aqueous extracts were made basic with potassium carbonate,
and the resulting solid collected by filtration, washed with water, and air-dried to give 0.038 g of
30 3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazole-5-carboxylic acid (1-
methyl-piperidin-4-yl)-amide (1.10) as a light yellow solid. MH+/Z= 495



15 Step 2. To a mxture of 0.10 g (0.24 mmle) of

4- (4-chl oro-phenyl)-2-(4-fornyl-2-nitro-phenyl am no)- thiazol e-5-carboxylic
acid am deoQuioiegap, 0.31 g (1.44 nmole) of sodiumtri acermpgimonatsydri de
and 5 nL, of dichloronethane was added3§.04 nL (0.36 nmol e) of

1- net hyl pi perazi ne. The m xture was stirred at roomtenperature for 4 hours
and then diluted with dichl oronet hane, 20 washed wi th aqueous sat urated
sodi um bi carbonat e sol uti on, brine, pver anhydrous magnesi um sul fate,
filtered and concentrated under dﬁcggﬁpressure. The residue was purified

by sili Ca-(@j-élhlarh-rpdmmylbg-r[ﬁ-péhmetlml-mipenagznm— Joarbehjlboh zothnicla kalrleytbthiaavde-5-
(gradi ent g ’b’ﬁ % 521 P %I ve 0.044 g of
4- (4- chi §18? %ﬁﬁ E 4 E met hyl - pi perazi n- 1-yl met hyl ) - 2- ni t r o- phenyl am n

o]- thiazole-5 carboxyllc acid am de (VI Bb) 5 Step 3. To a solution of
0.044 g (0.09 nmol e) of H,N
4- (4-chl oro-phenyl)-2-[4-(4- et hyl - pi per gza&p° nét hyl )-2-ni tro-phenyl am no

]-thiazol e-5-carboxylic acid am(kb(\ﬂl\$§gNand 5 nm of formc acid (5 nl)
was added 0.005 g of 10 % Pd/ C._ Thige m xtufre was hydrogenated for 18 hours.
The 30 catal yst was renoved by/? Mand the filtrate concentrated
under reduced pressure. The‘;ns/ﬂue 71 uted with dichloronethane,
washed with aqueous saturated sodi um bi carbonate WO

2010/ 121675PCT/ EP2009/ 066579 - 47 - solution and brine, dried over

anhydr ou nesi u | f at e, an ntrate und ced
pressur o Iﬁiﬁ@'ﬁ‘r%@ @ﬁ@d&%ﬁlﬁ ff % -‘ﬁvb%rpfryqéﬁg@ﬁ%ﬁ ety ﬂ%’ uting

Wi th met hanehidchlk o @MPH@&A anagh, 8050 20 3R HEthSOPipdraziit, vuaoﬁ) @@51 8g of
solid materi al . Recrysta lization fromacetonitrile - dlchloronethane gave

0.019 g Bmok) ofl{hip(@iestiapipe ymeshyiese]-yHrfed: tripacplp et hlpyrdintimg 3-oxide,
yl metifyl Pl@XQﬁl%%ﬂﬁg& %%1 %X]alldwﬂﬂagfﬁlﬁetﬁy%ﬁﬁﬁffd@ W sBEbHadR H&enlperad @ as

whi t e needl es
hl or o- ph@ﬁQﬁﬁo@S[fmquﬁ@@h@$P%M%bmﬁzﬂhnHDQWWQt%Vﬁwﬁb@ﬁﬂ@ﬂwwdémgmOﬁlyh] t hi a

zol e- 5- (gc%o?ﬁ%&d' ‘%h@ﬁ%&ﬁs{‘i‘gﬂﬁ? v&ﬂag e%t a)cted%xee gsow%hﬂg\:n? 9 bo%lea[cggateoangg g

(3.51 mo am no- or o- 'z 0l IC ac
am de (\Vtheé8mnadObBit lig' a@dltlgll ofiprmdselnmafarbonate solution. The mlxture was extracted three

4- di met hgx 0 robe zen e
cesi um cgrfl Sownltaft X&E@ Ofﬁ%ﬁ [acf&?t%gl R elfle §3Tf)e’9 agts TG é f'of !r)ran% g’fe was
heat dd atvatéf) 2degdr ﬂeﬁmé arrlea odmaﬁhydem niagacdiurm Bulfite tﬁuéred W&Scodbérlttfa&d undidrh

et hyl acetate and reci at collected by filtration,
A hed R AT BTt RO oAt i g B G chging wih Helrinal-

4- (4- chl gicRofARMakd (7293 Bo gwmbmpgymwymm% Phchiy] P2 phrenne@il-pigdratifd-azol e- 5-
carboxyllc acid am.de ( 1
carbonyl)- benzomudazol 1-yI] thlazole 5-carboxylic acid amide (I.11) as a yellow solid.
MH+/Z= 481
20
Example 12
1-{3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-ylmethyl}-

piperidin-4-yl)-carbamic acid tert-butyl ester (1.12)

AT



20 Step 2. A mxture of 0.20 g (0.45 nmol e) of

4- (4-chl oro- phenyl) - 2- (5- di net hoxy- net hy1l- 2- ni trophenyl am no) -t hi azol e-5-ca
rboxyl i c woi2diczuriete (VI.19a) and 9 nlL of acetonitril e- aquemP002N6dICL (2: 1)
was heated at 60 degrees for 2 hours, _fpen 8 nL of ethanol -aqueous 6M HC1
(1:1) was added, and mi xture heated at 60 degrees for one day. The sol ution
was concentrated under 25 reduced pressure and the residue was diluted with
di chl oro hane and aqueous saturated sodi um bi carbonate sol ution. The
organic p se was washed with brine, dried over anhydrous magnesi um sul fate
and concaAmik@tee 3uhgérS mediarefR- prnme%!t(ﬂe:hiomoghml)ahﬂﬁ)lgs aﬁrboxyhc acid amide

et d am BL2F o Udky TrhilE SuTbriciayeet e ihudTolsb v R S dY AP,

m Xt use wminol:) t&sign (:zﬁbéltﬁtem‘ﬂﬁh 8) nf of dimethylformamide was heated at 70 degrees for 18

4- (4-chl or o- phenyl ) - 2- m no) car boxylic
B Y AT L T P E o A B IR S e

bor ohydr k@l aastgke %emamas@lé@mce RQINEID &l Eo Mame ARO@EEIQVETanildrb® B0l €) of
1- nethyl pi perazine. The m xture was stirred at roomtenperature for 18

hours. THEMRIf e ruxtesvasifiltgied dndranseiasd wagredusaharessuts- vids Keilugineh

sat ur at egh, #Rde9Uicsedic %h‘li‘n{&'td‘g?d'plﬁf’ é%ﬁﬂh%'xé}}{%s ndi &Eﬂa&gso @gﬂ t@%w@‘éef g of
anhydr ous magnési um sul f at tere and concentrate reduced

pr essilr e4- (3I'ﬁ]éoﬁodﬁleebdbzwﬁérélﬂpﬁﬂﬁqXﬁ’ﬂlé‘iﬂle%“néiol-lPl@aylg@mObHﬁ@ﬁﬁt%@ﬁﬂé{&b@c a@q yt i ng
with nethan E 9 di chl oronet hane (gradi ent 0:100-15:85) to give 0.16 g of
4- (4-chl or o- phenyl) - 245- (4-nethyl -

pi perazi n-1-yl net hyl )-2-nitro-phenyl am no] -t hi azol e-5-carboxylic acid am de
(V1. 19c)StS ep 4. To a mxture of 0.16 g (0.33 mmol e) of

4- (4-chl orB-phenyI) 2-[5-(4-net hyl - pi perazin-1- 15

yl met hyl A-n@ixturd 6£3-h €Ny hamwild) of 44 hrichlanl-ghebylp-an baiydthaxyaeihgl-24mitthe (VI 19c)

o Jaenmi Bt e e S s B Dad e P B RER S ¢ he

sol ut i onmCaraentkdioedanidd fas 5atHdGe 80 PELES WS holhe TheshituR Wasoélked liieed Wi t h
di chl or onet hane and washed w th aqueous saturated sodi um bi car bonat e

sol ut i onthahePTsERtFReed W?réﬁd%%Pre%WerhSu%gl%@ﬁéﬁkW%m 08 offj | tered, and

concent r@ﬁ:ﬁl@ro‘rﬁéﬂﬁhe %{h&z%ﬁétp&ﬁie REB8Y 1 of ERRrdt&Sh e M@SbdABfeishiufish, %Mces' l'ica
gel chromat ogr ap eluting w th methanol di chl or omet hane (gradi ent

5: 95- 25: WBh 5 @ﬂg?f)\ia@ng ang thyn dricho s pltydroph sedivg b lfteaakhemaiaiugesvay filierasld f r om
Z‘C?Z(&?H %)%dl()&)gﬁéggn}y f? ﬁg&g?%ﬁ% meptrﬁs %V?hgreQ%Qe gasogurlﬁed by silica gel chromatography,
pi per azi elutingvithehdxghds-diieh acsitate 65@25@11;01%1‘5614 5 glof 42dco®-grnPblybifomytld am de

(119) oSS Sl R R BT 20, 4 (5, rpheny) -2
carboxylic acid am de (1.20)
Step 3.

25 To a mixture of 0.6 g (1.5 mmole) of 4-(3-chloro-phenyl)-2-(5-formyl-2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (VI.2b) and 0.328 g (1.6 mmole) of piperidin-4-yl-carbamic
acid tert-butyl ester in 15 mL of dichloromethane was added 0.477 g (2.3 mmole) of sodium
cyanoborohydride. The mixture was stirred for 3 hours, then quenched by the addition of 25 mL
of water. The mixture was extracted three times with 50 mL of ethyl acetate. The combined

30 cthyl acetate layers were washed once with 50 mL of brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography, eluting with dichloromethane-methanol (gradient 100:0-80:20) to give 0.7 g of
(1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-ylamino]-4-nitro-benzyl } -piperidin-4-yl)-
carbamic acid tert-butyl ester (V1.12a).
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WO 2010/ 121675PCT/ EP2009/ 066579 - 49 - Step 1. A m xture of 0.15 g (0.60
nmol e) of 2-am no-4-(2-chl oro-phenyl)-thiazol e-5-carboxylic acid am de
(V.20), Oowo=2on/120732 mol e) of 4-di met hoxynet hyl- 2-f | uoPoTEPROMNGIIENZENE,
0.99 g (3.0 5 Mol e) of cesium carbonage.and 10 m, of di nmethyl formam de
was heated at 70 degrees for one day. The reaction mxture was diluted with
et hyl aceeatte and water. The precipitate was collected by filtration,

washed t
4-(2- chrgégp%%&%%ﬁ 8@6 nﬂ j ?% (%fgkﬁ)%% ﬁélgﬁgnoybnﬁmgzole 5-car
boxylic am)@ewyﬂ}dmpéﬂdm—ﬂ@é))cartia@m&@qbteﬁ bweylmstmt (t)/ﬂdZm)f 1@m%fg3tl(aﬁy(ﬁ(3ﬁll‘m0| e) of
4-(2- chIo /P, i net h neth 1-2- n|tr azole -ca
oo o SOTORRE Y Sirkied B alR ST Sh e G PRTSPL0 S e
heat ed apovﬁ&r dAQEIEESmifnﬁtfes 3nd5thur0515 d dsrﬁzl@qioutdlemamaecc oreenikiuad eak sunder
reduced pressur The r di luted w di.chl or onet hane and
s o o SRS 0 e b DS e inf e Y A8 St TN o o Eest g
gologgct el sftitatcdabin@RiunVSSHeR $Hlutibn BRE 80 nﬁﬂﬁt&fahﬁﬁo GBI erY added e ih@ gi ve

of

4-(2- chI Bltatep Héa (atphpdrefgran dpyey vepdrigdiaver hedipraiive) sufieabaredl Mdcar boxyl i ¢
aci d am ge c{¥latcdQRder rddiRed prkdstiRlis gwe% z%t({f%?t{@qmﬁﬁe;tﬁﬁs wﬂsa&d}l ghbQreREt hane.

The conbi ned organic |ayers were washed rine, dried over anhydrous
magnedi uphoaul)fkigse 1-2f>114ntn@@]elt¢n23dh1ﬁlp@6¢ménxl} aftrb@mt: ecigitsreboylestey(\Gf.12),

4-(2- Ch'&h%hRﬁ?ﬂ%ﬁh, “%@Ph%6%%%t -ni tro-phenyl am no) -t hi azol e-5- 20

carboxylic acid tep 3. To a mxture of 0.20 g (0.50 mmuol e)
of 4-(2-chl oro- phenyl) 2- (5-fornyl-2-nitro-phenyl am no) -

thlazoles§ arboxylic acid amde (VI .20b), 0.63 g (3.0 mmle) of sodium
trlacetoxyBorohydrlde 25 and 15 m, of dichloronethane was added 0.12 ni.
(1. 08 mmmualmixtued of-28eg (O Iphipek paf (me{4 ahfigo- M[Xkubﬁnwasl (Qtdhtolr@@h@tﬂ)nb@ml 2-

washad wipneSbar syl SO bk ers o it TP dr o

over anhyfiemsl J¥rmgReshtd ah® Ub ndlo® acdiiclatiaved sainel £ %tﬁlef&hip@ﬁaﬁﬁle ﬂ)@dﬁé hdugduced
pressure. The residue was purified by silica gel chronatog raphé0 el uting

with met REOBIHE SHs e%%%aff‘éﬁ@d@csecb@? st J: hi%ldfswswk%urgw M g of

4- (2- chl geRoRARMARS, afdRudiftd RKl%ttth)b n&ma@ﬁté&slamhmlm&nm% fRbd Yo pheny! am noj
-t hi azol e- 5- carboxyllc acid am de (VI Oc). Step 4. To a solution of 0.20

g (0. 33 baist dijedgiveranhpdrohy spdinnpsvdiaiel ﬁheéqdéar(d@on@pﬁwd pidse regp¢ad-pIessigs

L O R L5 A AR bk s 20

(gradient 100:0-90:10) to give 0.180 g of 1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-
3H-benzoimidazol-5-ylmethyl} -piperidin-4-yl)-carbamic acid tert-butyl ester (1.12) as an off
white solid. MH+/Z= 567

25 Example 13
2-[6-(4-Amino-piperidin-1-ylmethyl)-benzoimidazol-1-yl|-4-(3-chloro-phenyl)-thiazole-5-

o]
H,N
1(©\m
SY’N
N
ISR
H,N N

A mixture of 0.145 g of 1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-

carboxylic acid amide (1.13)

30  benzoimidazol-5-ylmethyl}-piperidin-4-yl)-carbamic acid tert-butyl ester (1.12), 15 mL of

dichloromethane and 1 mL of trifluoroacetic acid was stirred for 2 hours and then concentrated



acid was added 0.02 g of 10 % Pd/C. The m xture was hydrogenated for 18
hours. The catal yst was renoved by filtration and the sol uti on was

concent r avedounides7sr educed pressure. The m xture was di POT&E®P20000066579

di chl or onet hane, washed wi th saturat edgagqueous sodi um bi car bonate sol ution
and brine, dried over anhydrous magnesiumsulfate, filtered and

concent r gidetiredwedd pr @SW@dﬂ%@dSl@#ﬁé@@d@tedW@ 26 e, el seturted fodivinf biedbdyptesi | i ca
gel chro I

0 100- 20 By aBLMrss it Y38 stheb CoEPINERALILG RLBRLART G L AELENe) ¢+ o
acet oni t wadhed dncchyidr et hﬁbmnet drlcgi aver ghhydrogs wfdlurn sulfate, filtered and

4-(2-chl oro-

pi per azi A*{< ‘ia?r?@%ﬂa?r %‘g%ﬁ%m?%ur 285 repidyg a5 g g shica g B REY d ani de
(1.20p5 asluM\ztg With d:lblylS]toa{ethaﬂ&m&’ﬁiaﬁd li(gdadiehHB0 D=8 0417 to’L@wE&&mrg lo€2-2d-(#Aarhide C

hl or o- pheny!. ridin-4-ylo

o oo Sngidn T hoh BB bim o L Bighmoro pem b Bsoale b ity g ssidemgite 5. 0 g
(31. 80 muobeis HfofBwhitcsQri@- ﬂﬁﬁWZi@@henO| 8.32 g (41.31 nmmol e) of 4-

hydr oxy- plperldlne | -carboxylic acid tert-butyl ester and 14.32 g (54.06

mol e) of triphenyl phosphine in 100 nL of tetrahydrofuran was added 8.4 nL
(54.06 nmol e) of diethyl azodi carbogylabig14The m xture was stirred at room

tenperature for 18 hours and then 20 concentrated under reduced pressure.
The rlési thMethrspiperiding-daathpxsli¢ add (lg&-[Sctarbaraeddr Gptioreipkenyllythinoh2et hy|

acetate-gﬁﬁﬂ an ) 4 g of

4-(3-flu @gﬁyioér%% (gn ln%uégp%igla?g%“ gglrl%eegq“ c acid tert-butyl ester
(IV.21a). Step 2. 25 To a mixture of 0.35 (X wyol e) of

2- am no- 4- ( 3-chl oro- phenyl ) -t hi azol e- 5- caﬁgb gid amde (V.2), 0.56 ¢
(1.66 Mol e) of 4-(3-fluoro-4-nitro-phenoxy) -4# k- 1- carboxylic acid
tert-butyl ester (IV.21la) and 10 nlL of di net ormam de was added 2.24 ¢
(6.90 Mol e) of cesium carbonate. X ur§ was heated at 70 degrees for
5 hours and then diluted with tm/m:‘; |)d wat er. The aqueous phase
was extracted three tines ac- The 30 conbi ned organic

| ayers were washed with amd brine, dried over anhydrous nmagnesi um
sulfate, filtered and concertrated under reduced pressure. The residue was
purified by silica gel WD 2010/121675PCT/ EP2009/ 066579 -51 -

chromat ography eluting with ethyl acetate-hexanes (gradient 0:100-40:60) to
gi ve 0 S/X rgixtfe ¢F-0. (28 AB:26 anhalaro 21644 {athinds piberidin-1 pitaetlill)-bétrbazidazol-1-yl]-

ot or BV aporcepgpgf i BRE Gt e Fef ST ) S ot ey Rl 0 15 Y
{3-[5- Ca g@ﬁ@fﬁﬂﬂoﬁj b8t ‘FBlé(Qﬁ%tWﬁ@}nethylene] 1H 1,2,3-triazolo[4,5-b]pyridinium, 3-

t hi azol e- ylanln -4-nitrophe 8 di ne-1- carboxyllc acid tert-butyl
ester ( /X )hexaéluﬁqumsplaaé@ﬂam 11} i()|185 gé ﬁ%n@fole) of tricthylamiie was stirred for 15

minutes, then 0.056 g (0.39 mmole) of 1-methyl-piperidine-4-carboxylic acid was added. After

3 hours, the mixture was taken up in 100 mL of ethyl acetate, washed twice with 100 mL of

20  water, and then once with 100 mL of brine. The ethyl acetate layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified by
silica gel chromatography, eluting with dichloromethane-(methanol-ammonium hydroxide,
(92.8:0.3)) (gradient 100:0-0:100) to give 1-methyl-piperidine-4-carboxylic acid (1-{3-[5-
carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]3H-benzoimidazol-5-ylmethyl } -piperidin-4-yl)-

25 amide (I1.14). This material was taken up in 20 mL of dichloromethane, washed with 20 mL of
1M sodium hydroxide solution. The dichloromethane layer was dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to give 0.065 g of 1-methyl-piperidine-
4-carboxylic acid (1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-
ylmethyl}-piperidin-4-yl)-amide (I.14) as a solid. MH+/Z= 592

30



et hanol and 2 nL of 1M hydrochloric acid was added 0.32 g (4.97 ng-atom of
zinc powder. The m xture was stirred at roomtenperature for 18 hours. The
sol id waswbizbteenedsof f and the 10 filtrate was concent r acedpraovdasesreduced

pressure. The residue was diluted w thygethyl acetate and saturated aqueous
sodi um bi carbonat e sol uti on. The organi c phase was washed with brine, dried
over anhydrous nmagnesi um sul fate, fExampledS and concentrated under reduced

pressuretq @ixe .41 _ P . & )

(345 car Befioba S Fhumpyct--elore pheny i hingh 2 A benzobmidpzol S-yimetoll

- pi per i dpiperidin-4£ gicindayioyd- lamethyl-ethyl {zatbamie atid tertWYukyl 24tpr (I15) St ep 4. The
crude 4-

{345- car banoyl- 4- ( 3-chl oro- phenyl) -t hi azol gN2=yl a ] - 4- ni tro- phenoxyl pi pe
ridine-1-carboxylic acid tert-butyl ester (VII 2 cdissolved in 4 nmL of
acetic acid and 0.14 nL (0.84 mol e) of trietdlyTl orthoformate. The mixture
was heated at 70 degrees for 2 20 hours. The rgdtti on m xture was

concentrated under reduced pregsure- fhre s asidue was diluted with ethyl
acetate and saturated aqueous di/%ar t ep)sol uti on. The organi ¢ phase
was washed with brine, drie eN"antfydr o0¢ nélgnesi um sul fate, filtered and

chromat ography, elutin i thl et hyl acetate-dichloromnmethane (gradient

50: 50- 100: 0) to give 0.10 g%f 4- {345-carbanoyl-4-(3- 25

chl or g- phenyl ) -t hi azol e- 2-y1] - 3H benzoi m dazol - 5- yl oxy} - pi peri di ne-1-car box
ylic acid tertbutyl ester (l.21a). Step 5. To 0.10 g (0.18 mo | e) of 4-
{3- [5 - éanibampoif1360-g(@.77 eirhae)oeigHéry pnindhpiporelif-é-y2mgthil)-Bepzo@@dazol-1-yl]-

b D e v i ‘

Cen2 o 92 ghn bR i BBl 08 koo BRRR Y 465 AL ARG by R 50 85

di chl or oge€t. amerotey) bf | {los(dmedtyilaniac)inedthylend | 1 H-TI2E3-triaxélofded-Wagridhiumg &d at 0

d f h dih t d d d. o o1

Rl O O R G A T

fs_o;:li uim gﬁﬁxﬁwgathal g.0bdig tlomdmglgiem6%2-Mlﬁﬂox@Vﬁbor@Mﬁdj-Quﬁe{_ﬂ%ﬂ@ﬁﬁﬁdrﬁmm&at e,
Iltereaq, . an oncentrate unaer readu ressuyre. e resi aqaue was

recryst ai‘qdieﬁ'eé%Prr%lf‘ﬁuﬁ%?'ﬁéﬁé‘iu“‘t wasfrirg L@.U@i@o afﬁ(:@yfacvwe’ washed twice with

2010/ 121 60REH FERP A R SHR wittPR0-mIC Bf B~ e Bkl ) acratelIfyel PaP@idddver 4- Yyl 0

Xy)-benzo i m dazol -1 -%/1] -thiazo le-5 -carbo xylic acid amde (I.21).
MH+ Z= 4mhygsegpgsdginpsulfate, filtered and concentrated under réduced pressure. The residue was

purified by silica gel chromatography, eluting with dichloromethane-(methanol-ammonium

15 hydroxide, (92.8:0.3)) (gradient 100:0-0:100) to give 0.250 g of 1-methyl-piperidine-4-

concentrated under redgﬁacb reastire. The residue was purified by silica gel

carboxylic acid (1-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-
ylmethyl}-piperidin-4-yl)-amide (I.15) as an off white solid. MH+/Z= 652

Example 16

20 2-{6-[4-(2-Amino-2-methyl-propionylamino)-piperidin-1-ylmethyl]-benzoimidazol-1-y1}-4-
(3-chloro-phenyl)-thiazole-5-carboxylic acid amide (1.16)

0
H,N
I~ cl
YN
N
0 N

05

N N

NH, H

A mixture of 0.20 g (0.31 mmole) of 1-methyl-piperidine-4-carboxylic acid (1-{3-[5-carbamoyl-
4-(3-chloro-phenyl)-thiazol-2-yl]3H-benzoimidazol-5-ylmethyl} -piperidin-4-yl)-amide (I.15), 15



5 4-(3-Chl oro-phenyl)-2-[6-(1-nethyl -piperidin-4-yl oxy)-benzoi m dazol - 1-yl ]
-thi azol e-5- carboxylic acid amde (1.22) To a m xture of 0.041 g (0.09
nmol e) 4-we-20tlai&arsphenyl) - 246- ( pi peri di n-4-yl oxy)- 10 PCT/EP2009/066579

benzoi m dazol- 1- A-t hi azol e-5-carboxyl Lggacid am de (1.21), 0.0135 nL of 37%
aqueous formal dehyde solution, 0.0062 nL (0.11 nmole) of acetic acid and
2.1 mL omLrpddishlostaitedsk end hmlhefrt@ﬂleozozs)iﬂ@mgd wardwiered fg2dhoyrs(then1 4 mol e)  of
sodi um { (4,368 Q84mBAN MK bidGureT HGe UGG, WBR AL £2M1 3 JipamLSIRAr 8l ure
for 18 hours. e sol was concentrated under reduced pressure

resi due bmabmaltamddxmdtd'd tbhice him@s vite tharieof-dididryincthaet dthe cambinsbsiadc wi t h 15
aqueous 1M sod ution.and br| ne e anh
manes: ulSurris i MY BbaR 3RS ReRPru Rl Bt SPRERET

nce essur
resi dge ma&r fedtudetipedsiby. Thd redducgeds pukifiedre ﬁmaag@hmomhtu gﬂaﬂgr w:utﬂig with

et hanol i chL on0met 1anc, ( LA%kIoh oAYG E8b70 2o Y8 PP it

[ 6- ( 1- mepdapionppeo)- Mnﬁnntmmy%mmum@lyﬂu Yiknibhistetyl)-gridolecar boxyl i ¢
acid amde (1.22) Exanmpl e 23
4- (3- Chl W@Xﬁh"e?’ﬁlﬁ)‘m@&@e]@labéﬁqlﬁ MAI/Fret hoxy) - benzoi mi dazol - 1- y11-t hi azol
e-5- carboxylic acid amde (1.23) 25 Step 1 To a mxture of 1.0 g (6. 37
mol e) of 3-fluoro-4-nitrophenol, 1.78 g (8.27 muole) of 4-

hydr d®¥ynet hyl - pi peri di ne-1 - car boxyl Examapled7t ert - butyl ester, 2.81 g (10.71

ol e) o4 ) 2( ( : - O3 e alrd C j;ne and 50
T of ) ot SN RN AR Tl S Y AR e 1 i ar R RIRRAL S

di et hyl atlm:hohe&ﬁ -bobykdicaacidldmidei(ktlre was stirred at roomtenperature for 18
hours and then concentrated under reduced pressure. The residue was
purified by silica gel chromatography g h et hyl acet at e-hexanes
(gradient 0:100-40:60) to give 2.16 g of oro-4-nitro- 5

phenoxynet hyl ) - pi peri di ne-1-carboxylic acdd m ert-butyl ester (IV.23). Step

The

15  Step 1.

A mixture of 0.20 g (0.70 mmole) of 2-amino-4-(2-trifluoromethyl-phenyl)-thiazole-5-
carboxylic acid amide (V.17), 0.18 g (0.84 mmole) of 4-dimethoxymethyl-2-fluoro-1-nitro-
benzene (IV.2a) and 1.14 g (3.5 mmole) of cesium carbonate in 12 mL of dimethylformamide
was heated to 60 degrees for 3 hours, then cooled. The mixture was poured into ice water,

20 extracted three times with ethyl acetate. The combined organic layers were washed with water,
brine, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure.
Purification by silica gel chromatography, eluting with hexanes-ethyl acetate (gradient 100:0 —
50:50) gave 0.23 g of 2-(5-dimethoxymethyl-2-nitro-phenylamino)-4-(2-trifluoromethyl-
phenyl)-thiazole-5-carboxylic acid amide (VI.17a) as a yellow solid.

25
Step 2.

A solution 0f 0.23 g (0.48 mmole) of 2-(5-dimethoxymethyl-2-nitro-phenylamino)-4-(2-
trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide (VI.17a) in 9 mL mixture of
acetonitrile and 2M hydrochloric acid (2:1) was heated at 60 degrees for 3 hours, cooled and

30 concentrated under reduced pressure. The residue was diluted with dichloromethane and

saturated sodium bicarbonate. The solid was collected by filtration, washed with water and dried



To a mxture of 0.35 g (1.38 muol e) of

2-am no- 4- (3-chl oro- phenyl ) -t hi azol e-5-carboxylic acid amde (V.2), 0.59 g
(1. 66 mMmuoWwe)owf1246763-f | uor o- 4- ni t r o- phenoxymnet hyp- pi per iPpdirmeP2d09/044379
carboxylic acid tert-butyl ester (1V.23}_.and 10 nL of dinethyl formam de was

added 2.24 g (6.90 mmol e) of cesium carbonate. The m xture was heated at 70
degr ees fomived). hbgip 52-thrmplehnigiopheesdaming hd-€2-hfluoprestlt-ehenyd-thiarde-3- The
agueous Paﬁ Li{EAd %fdegfff )5{‘%&&&%%% Wn%ehﬁl{%&tw ?eh‘?wwéf%hconb' ned
organi ¢ pha s wer e wash and brine r|e over anhydrous
nagne5|udebkh&ﬂmnefTmﬁwnédmdduhbunnﬂbntﬂa&edwmﬂdeﬂmdemhbedepke¢euﬂe The
resi due S urlf by sili | chropmat ography el t hyl

oot at o- HEARUE ol B YRty s 89 Rt S iTpuld of

[ 5- carsbam)yag ds z(tﬂaré)t@e&bh)i phiergibinict nazodial was used directly in the next step without
le-2-yla %g] -ni tro-phenoxynet hyl f - piperidine-I|-carboxylic acid
tert-butg‘]trt Sugificdtion 23)  Step 3. To 0.15 g (0.25 mmole) of 4-
{3-[5-carbanoyl- 4-( 3- chl or o- phenyl) -t hi azol e- 2-yl am nonet hyl ] -4- 20

ni tro- phenoxy} - pi peridi ne-1-carboxylic acid tert-butyl ester (VI.23), 6 nL
of acetodi®PPile, 6 mL of ethanol and 2 nL of 1M hydrochloric acid was added

0.32 g (ﬁo%&mﬂ%ﬁﬂI%@(Gﬁl&mﬁE)QpﬂﬂﬁﬁnmJﬁﬁnﬁbéﬂMﬁ mﬂﬁ§)§§2&ﬁﬁﬂnﬁ&xﬁ om
tenperature for 18 hours. The solid was ltere the filtrate was

conc et r plcasl)-tnakele-p-edbeedic peid gsifded V1 THe aﬂé@lla ed0-RAsmailef sxflivint h et hyl
acetate r was
wmshed w e Bar AL EAHENHE o B R R e o B PR dITTE: o and
concent r aicthglpyedemer @ deurwdurp ves sturasl at coogi welpdratu[f%&mlgiar Ehﬂmlw€ 4vab 3
-chloro heny1)-thi.azo | e- |},

- pi peri MLONILG ‘%:VavrtE d“‘% Péneé}%:a'né mf{ao‘%%'% af“rgte SO%I“(”E)/F e %I}a){en%[my dﬁ.@d 30" The
crude 4- anhydrous sodium sulfate and concentrated under reduced pressure Purification of the residue

{3[5 ar 1- - 3 chl or o- ni tro- phenoxymet hy
S e iRl P DRy BLGRY 1 arbORTRGned e Vg [P 20! Ve

l n 4 n ine@qetg & 22051 (d-idie | il L1 -{ O TR @) phofy Arhing -y d- b Ryt .

The m xture was heated at 70 degrees for 2 hours and then concentrated

under reﬂ%@é@*%%@@%ﬁﬁ@boﬁ%@aﬁéémﬁﬁévﬁésﬂéﬁPM@@HV%P@h et hyl acetate and

sat urat ed aqueous sodi um carbonate. The organi c phase was washed with

brine, dried over 35 anhydrous nagnesi um sul f at e, filtered, and

concentr&@éd under reduced pressure The residue

chr oret o SRRy I Pt Bl at@*éﬂehﬁro% ML ont

50: 50- 10phe®ylam@10¢-|4y,(é-tﬂﬂtj|_c801getbfl pthenyl)-thlazole-S carboxyhc amd amide (VI 17¢) in 7 mL
{345-carb 3 n thlaz 1 ?en da al onyne
thyL) - pi BaPred 1o GOBPE ST PR R b PR et o S SRt Y
0.13 g (o6fRdragamloe)l8dburd.- The rmxture was filtered through a pad of Dlatornaceous earth,

Cony g < o BaRe i Ted B GRS arer The R fitahehied GenicdRgdz > Y oy

gl c E :zgr Oﬁi@&sﬁfbﬂ a h@'fres?ilué gk edged WAL di%gldi(ii%n&ihalﬁb %ﬁf saturated sodium bicarbonate. dThe 0
| C or onet anetrl uoroacetlc acl e m xt S stirre at
degrees P@RML AEUY A atfhTdE eaﬁc%f&ﬂdroéfﬁfeadlhuﬁi{a%% SOF‘@H&%@@G&“@%%F@M% The

resi due wagr fidhdtl SebsWiirs. hPujdeE'ﬂl&{ ¢ tlﬁ@ﬁeﬂr by ﬂﬁ%@%ﬁc%éﬁoé@ﬁ%@lﬁ% W eous

sodi um car bonate sol ution and bri ne over anhydr ous nesi um

sul f at e, diehlpromethanc-gsthape) keadienta08@ LHEEY eredl R 2eE{Ps(ﬂrIeeth hépereEsi bue was

recrystal Eﬂﬂb -
phenyl)-gkkgsgg%perl &hﬁng,ﬁggﬁg§§ﬁn%3%ﬁgﬂ 1§g%§b%3%?%glﬁg§6zg@%?carboxy

lic a0 d(ldm @Bea\éflllt%)ld MHH/Z=5068 15 Exanple 24




4- ( 3- Chl or o- phenyl ) - 2-

[ 6- (1- net hyl - pi peri di n-4-yl net hoxy) - benzoi m dazol -1-yl] -thiazo | e-5-

car boxyl iwoaeoiodi2asrsde (1. 24) 20 To a m xture of 0.03@Cy/EPRWOB6HDI €) of
4- (3-chl oro- pheny1l) - 246- ( pi peri di n- 4- yhget hoxy) -

benzoi m dazol -| - A-thi azol e-5-carboxylic acid amde (1.23), 0.0095 nL (0.13
nmol e) of 37% aqueous formal dehyde sol ution, 0.0041 nL (0.070 mmol e) of
acetic acid and 2.1 nL of nethanol -Ejmqjﬁélgrlgnet hane (2:5) was added 0.019 g
(0.090 mmmol e) of sodiumtriacetoxyboro ride. The m xture was stirred at
room t e mpé4-Gthiore-phenyl ) 3-[ frédinetieipipienesin-2 5 ioethg Biitenatimitl azoledle y1]tkid rde 8-
pressure, The residue H‘Si |l uted with dichloronmethane and ethyl acetate,
washed wh O’éyd’ﬁé%ﬁlsa"i'ﬁm@g um hydr oxi de sol ution and brine, dried over
anhydrous magnesium sulfate, filtered, andyco Irat ed under reduced
pressure. The residue was recrystallin ro t hanol - di chl oronet hane to
give 0.015 g of 4-(3-chloro-phenyl)-246-(
met hyl - pi peri di n-4-yl met hoxy) - benzoi m dagol ! 1-y11-thi azol e-5- car boxylic
acid amde (1.24). 30 MH/ Z= 482 WD 2010)’1'51675PCT/ EP2009/ 066579 - 55 -
Exanmpl e 25 4-(3-C Y N

hl or o- phenyl ) - 2- (6- cycl ohexyl xbe'Lh@azol -1-yl)-thiazol e-5-carboxylic
acid am de (1.25) 5 Step 1. To a mxture of 3.14 g (20 mml e) of
3-fluorogdpni tro-phenol, 100 nL of acetonitrile and 8.3 g (60 mml e) of

pot assi um car bonate was added 2.5 nit (21 nmmol e) of benzyl brom de. The

m xture Wes nheateed 018 2r(@BP mndlorof 2-angue-4-(Hebklaracohneldt thisrd lecbparboryhiaeed under

reduced I i i i m nutes. The
ol G el SR8 0118 O30 SRS (k-4 Sl bt fiaeTha 500 o) TNt S
4- benzyl dixnettRAHingporide dasidded0.h2 gz@ e mamla oy edsivoncasiginad. TEE epxtizre whe a

X0 Bl il Il RS Y RLUST Bid Bf AaRRERRS) > °°

et hyl esttercdantbodQetiperadire for one hour. The precipitate was collected by filtration, washed

with water and dried under vacuum to give 0.16 g of 4-(4-chloro-phenyl)-2-(4-formyl-2-nitro-
phenylamino)-thiazole-5-carboxylic acid amide (VI1.18a).

15 Step 2.

To a mixture of 0.10 g (0.24 mmole) of 4-(4-chloro-phenyl)-2-(4-formyl-2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (VI.18a), 0.31 g (1.44 mmole) of sodium triacetoxyborohydride
and 5 mL of dichloromethane was added 0.04 mL (0.36 mmole) of 1-methylpiperazine. The
mixture was stirred at room temperature for 4 hours and then diluted with dichloromethane,

20  washed with aqueous saturated sodium bicarbonate solution, brine, dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified
by silica gel chromatography, eluting with methanol-dichloromethane (gradient 0:100-15:85) to
give 0.044 g of 4-(4-chloro-phenyl)-2-[4-(4-methyl-piperazin-1-ylmethyl)-2-nitro-phenylamino]-
thiazole-5-carboxylic acid amide (VI.18b).

25
Step 3.

To a solution of 0.044 g (0.09 mmole) of 4-(4-chloro-phenyl)-2-[4-(4-methyl-piperazin-1-
ylmethyl)-2-nitro-phenylamino]-thiazole-5-carboxylic acid amide (VI.18b) and 5 mL of formic
acid (5 mL) was added 0.005 g of 10 % Pd/C. The mixture was hydrogenated for 18 hours. The

30 catalyst was removed by filtration and the filtrate concentrated under reduced pressure. The

residue was diluted with dichloromethane, washed with aqueous saturated sodium bicarbonate



15 di et hyl f ormam de was added 16.25 g (50 mmol e) of cesium carbonate. The
m xture was heated at 100 degrees for 1 hour. The reaction was allowed to
cool to rwomteenrp@sat ure and then 500 nL of water was asdedP200l@cEFTXt ur e
was stirred for 15 mnutes and the resybting yellow solid collected by
filtration to give 5.09 g of

2- ( 5- bensojtgryngd bring, ﬂ@emnynladﬂiorqwlagne@@nbwlf@tﬁo@tﬁem pryd qonienpaicd uBdasar boxyl i
c acid e ( ( el e) of
2- (5- ben}zea?{‘%)egﬁetf%let?%el%a%%\%% hi d%:?lg&c% or opﬂggrf}% élllﬂt%%vah& Elcar boxyl i
c aci d etibylbrogstienc (2vdib}0:80-80: 6ﬂj_to@ﬁvet0dl2|5@mfdolnf matanalaﬁdcrgﬁalhtatmh fibi

hydr ochl orl ded 0, . The xture
was sti rrc&:‘l)mt{lf:ezgikhﬁ? ante&ﬁ['; (Eéi 4§§4 ¢ rﬂ%) ?Igll)'il' Vﬂgl 1?/\%erwe?l)ved by
filtrati plmet}iyl)eoeﬁzduﬁﬂdatcﬁ-I\Aﬁ};tlﬁ&ﬁt%@%a’rﬁdx@dc am«ﬂemldb«eblmezﬂ vihite ssadies. and 200 nil
of wat erﬁz ?gfd to the residue. The pH was adjusted to 9 by addition of
15% sodi %d ide. The precipitate was collected by filtration to give
crude

2- (2- am no- 5- benzyl oxy- phenyl am no) - 4 (3 chl or o- phenyf | -t hi azol e- 5- car boxyl
ic acid ethyl ester (VI1.25). This FmpIPdP was carried through to next
react i on bR phidh 1ol ARnRM phiRRk -y im R BBk IFICT HRARRE5 000579
2- ( 2-18mi wb&mﬁz%weﬂh@hyl am no) - 4- (3-chl or o- pheny1) - t hi azol e- 5-
carboxylic acid ethyl ester (VII.25) from previoug step, 50 nL of acetic
acid, 5 nL of triethyl orthoformate VRSN 0 50 degrees for 1 hour.
The mixture was concentrated under redlice ssure and the residue taken
up in 200 nL of dichloronethane. The m xgurg was washed with 100 ni
saturated sodi um bi carbonate. The aqueous r?ﬁyer was extracted twice with
100 mL of dichl oronethane. The i gani c |layers were washed with
brine, dried over anhydrous Wﬁ%si u | Hate, filtered and concentrated
under reduced pressure. The restdue Niturated with diethyl ether to
afford 385 g of 2-(6-benzyl oxy-benzoi m dazol - 1-y1) - 4-(3-chl oro- phenyl)- 10
t hi azol e>%P arboxylic acid ethyl ester (T.25a) as an off-white solid. Step

5. A m xhuhiRtues of3) o Q(S(Sﬁ rﬂﬁol@ﬁ@ﬂﬁémﬁﬁ 4-(4-chloro-phen 1)-th1azole-5 carboxylic acid
2- (6- benzy] zol m dazol-1-yl) 3-chl oro- F‘{

t hi azol earsldeé%%k%%@ Geil alr@%lﬁ;ﬂf 4é§m Owezfsfér nﬁ@ﬂ@@tﬂ?@%éﬁ&c@r of uran,
50 misof 1wests%m@1@pofﬂe5m&ln%§f%o&té é5707 , 1785 S ahawhmﬁméa kflgaMRS heat ed

at 60 degrees hours. The m xture was concentrated under reduced

pr essur ewaghpgted ﬁb?‘p daoeepfor gfdaywmt e rowsomaiaidere Whh dilypd wib cthsl agsteedndo ca.
3-4 by tﬁ@tgf'ﬂ‘dﬂ{ tﬂr i@l \D&é%ﬁé?c?éd%ﬁﬂ fﬁtr%'ndwasm@w&ﬁ%le} LB GRER VS Has
coll ecte t|on to give 3.3 g of

2- ( 6- bengy¢ O)ﬁﬁj gb)é Fli@cmdazlwmyll—;’3(1)dir4@t(1®eym¢thyt-©-nptcepl;dnylamlirioaczlu'dtzel@S-
carboxyll rbxh éé %‘6 white solid. 20 Step 6. To a m xture of 3.3 g
(7.16 mol 3 Yor f% énzy Xy- benzoi m dazol - 1-y1) - 4- (3-chl or o- phenyl ) -

t hi a20l eStopar boxylic acid (T.25b), 20 nL of dinethylformam de and 3.26 g
(8.59

[ bi s(di W‘f%ﬁuéen‘?f;rlpo:jon%@hﬁl ERale) qfi4-¢-hlogophenyDed-(- Amsthex ety-AindiR- 3- oxi de,

25 hexaf bmp@mh@sﬂh@to%icarb&@h&hcmaﬁn@ctd’e #94) a9 n. dfbdetSRtrIFRLEDOUOTM
ammoni um chl ori de fol |

(t 1.48 mmol e) . of '
et hyl di i §6btehbyrashrited atﬁﬁéle&ﬁe%fe?%hwg anifpl gt gthanghaqusays QMRS ELLYS for 1

hour and,ddagindinlikth@cheived b AURerbs BF oMBdQI Thd RRUTIASPRSAQR MBS uRict F red for
30 mnutes. The precipitate was collected by filtration to afford 3.2 g of
2- (6-25 reduced pressure and the residue was diluted with dichloromethane and aqueous saturated

benzyl oxy d%%ﬁééﬂ%%?ez&'lutr%nyﬁe 8rbisic HRYsO%As RUGRY Fhn bRhazBbeows Gy ! 1 C

aci d ani de as an
magnesium sulfate and concentrated under reduced pressure to give 0.16 g of 4-(4-chloro-

phenyl)-2-(5-formyl-2-nitro-phenylamino)-thiazole-5-carboxylic acid amide (VI.19b).



30 white solid (T.25c). Step 7. To a mxture of 3.2 g (6.96 mmo |e) of

2- (6-benzyl o xy-benzo i mdazol-1 -y1)-4-(3 -chloro -phenyl)- thiazo

| e- 5- car woxyloiasi d am de (I.25c) and 50 nL of di chl orowEPh@a®6@ET9 O
degrees was added, 35 dropw se, 5.86 mhg(56 mmol e) of boron
trifluoride-dinethylsulfide conplex. The m xture was WO

2010/ 121675PCT/ EP2009/ 066579 - 57 - stirred at anbient tenperature for 1
hour and n 50 m. of water was added. The m xture was stirred vigorously
for 1 hour. The precipitate was collected by filtration to give 2.6 g of

4- ( 3- chTmamﬁphenﬁﬂﬂé%{O@Omydﬂaxy4uénmmhwaEmb{L@r@ﬁmﬂﬂhﬁa@ohemﬁmﬁmﬂboxylic

id i ff | i 5 S f 0.051
o0 5 o bRt dlubior (S 0 4 sl Seffrtagifhy ¢ 06,5 0t ¢

mol ep Of)orohydrlde and 15 mL of dlchlorornethane was added 0.07 mL (0.60 mmole) of 1-

4-(3- chlor n hydr oxy- benzoi m dazol-1- hla 5- car boxylic
aci d am Bemy 5%30) B¢ v o R OPLERARAE (8 Rals bse HESFGVED. 5

ol e) Oallﬁ&ﬁWiﬂﬁTHllﬁlofb@{eﬂﬁH@Erﬁi wakh&l mps&mr@tewa@eh@@gtoaﬂna&cal&ﬁlaMruﬁ% for 30
m nutes. The m xture was cool ed, the solid was renoved by filtration and

the filt#etlsingydricd oxer amydrenpsaragacyinn sufas. filtergd o cenpertriebiidaiiguced| ut i ng
Wi th aceﬁ gyu;er g r&%%aé guﬁf%%tsﬂfw géQh{kQ&t&Qfa ? &ﬁt}h@ vs;lﬂﬂ%&ham@f 4- (3-

chl or o- pheny1l)-2-(6-cyclo | oxy-benzoi m dazol - hi azol e- 5- car boxylic

aci d 18m dﬁéhlelpngﬁt)an@@rﬁhwnptlé é\&é)etp S 6z0 45 - ci@rephml)e? pPe(4-methyl-
4- (3-Chl 1-yl
-tgiazol @%aﬂﬁéﬂ%%%???éhﬁgéﬁh&ﬁ%@ﬁ@]fﬂg%?ykc%%@ﬁé%%cﬂ%ﬂﬁ@!@hqé xtureyo¥

0.656 g (5 mmol e) of 2-norpholin-4-yl-ethanol and 20 nL of dichl oronet hane
at 0 deg%eea was added 2.49 g (7.5 mmol e) of carbon tetrabrom de and then
1.57 g ( Ie) of triphenyl phosphine. The m xture was stirred at anbient
tenperatmoenﬁmemnﬁghﬁg(mhenﬁmxtuﬂe(%aﬁb&npmmpbnaﬁqd nildepipeedineBd pressure

he. il ¢ MY EameER AP g R Bt Gagtrd. DBL ek PERTBE t he.
resi due kyd &hd 4ddad 06b gl @PERHQr TROMixt@k Wak AGdrdbdnbic@ TdIVIg h@ﬁl@.t Fhechayanes
(gradient 0:100- 30:70) gave 0.580 g of 4-(2-bronp-ethyl)-norpholine as a
col orl esg/a%qernoved by filtrafion and the solution Concentrated under reduced pressure. The residue
was diluted with dichloromethane and washed with aqueous saturated sodium bicarbonate
solution and brine, dried over anhydrous magnesium sulfate, filtered, and concentrated under
20 reduced pressure. The residue was purified by silica gel chromatography, eluting with methanol-
dichloromethane (gradient 5:95-25:75) to give 0.12 g of a solid. This solid was recrystallized
from acctonitrile-dichloromethane to give 0.080 g of 4-(4-chloro-phenyl)-2-[6-(4-methyl-
piperazin-1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (I.19) as white
needles. MH+/Z= 467
25
Example 20
4-(2-Chloro-phenyl)-2-[6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]|-thiazole-5-
carboxylic acid amide (1.20)



Step 2. 30 To a m xture of 0.037 (0.1 nmo le) of 4-(3-chloro

- phenyl) - 246- hydr o xy-benzo i m dazol-1 -yl)- thiazol e-5-carboxylic acid

am de (1.w6ap10/01€0039 g (0.2 mml e) of 4-(2-brono-ethyl) Poompbabiones79 WO
2010/ 121675PCT/ EP2009/ 066579 - 58 - anggl nlL of dinethyl formam de was added
0.16 g (0.5 Mol e) of cesium carbonate. The m xture was heated at 100
degrees for 3 hours. The m xture was cool ed, the solid was renoved by
filtratign,and the filtrate purified by reverse phase silica gel
chronatogr%phy, eluting with acetonitrile-water (gradient 30:70-100:0) to
gi ve 0. 0A4n1gtuoa‘ off- 53z OOomoe johefiBrdhn@46(2(cBlord phenyl)-thiazole-5-carboxylic acid

E“l” gg;" ;2 é 33{; zﬁgﬂg \%(895”20' ;5‘2)‘%% Lfg%etﬁoyyﬂetﬁy*f'z Ok AR ol dp AGlgd am de
Exanplse ﬁﬁhole) of cesium carbonate and 10 mL of dimethylformamide was heated at 70 degrees for one

BB g b R e Sl R B IR RO AR M N A S

(4 mol eéol@&e@ bp ﬁ@ﬁﬁbld Ivsrﬁsﬂedwlﬂﬁmmh deiB@uBicPlac@fimpy Live D ne gaff 4Q2dBBELes was
added 0. 763 t ol uenesul phonyl chloride. The m xture was

stirred altenx‘g 2a(ﬁﬁi11@ﬁbo>tygr?ﬁéfﬁ)atﬁsrfcephtwlagnt}%ﬁb%zo1er$réarh?>s&ha peld gagded Yhe@t r at ed

under reduced pressure and 10 nL of water was added. The m xture was
extracted twice with 10 nL of dichl oronet hane. The conbi ned organic | ayers
wer e Mashied2wi th brine, dried over anhydrous magnesiumsulfate, filtered

and conc [ fapic acid

2- pi peri ?{11&@66& Eﬁ © e%?gllrﬂ 8%20%{_ ! l"‘{rg'p%?lyg'i\ﬁﬁr@ﬁ‘le%g?81;%?@?%68@6 next step
wi t hout phm;rllamnnoprﬂnamﬂecamrquyhﬁ601$tam|iiieZVI J0n) andri X tnlirod acn‘torﬁtn(DSWMgHQlQZ'l)
mol e) of h oxy-henzoj az

t h aZO| eW%SA]]E:e(ad%: apé(?de(’grepes )é ]’)Olll‘ eﬁ‘?? (ﬁ% \kflad CB%%S:H rill}[‘lf(g er 1"6 }lé/e% pre;rssure

t ol uene- alhesmhlﬂmwas dioied stth (m}ﬂxﬁbmdﬂhmﬁel anyllsat&tatwll aqea)m sodauinal bﬂ:an’nshnamef

dlneHgyIf 25 ¢ SIU rbonate. The

BRI AR R P J T S B L

cool ed, {tolevesmbIod: yvers (oL@ pderyy-I-{9- fohay1Lpﬂmaqﬁeﬁ>1wmh¢}ﬂﬂaa&1@5pjafuo&ylﬁd by
reverse phase. silica gel chromatogra eluting with acetonitrjle-water

(gr adi enfciganidg _(\ib%pb@) T{lebﬁl&p‘@ézva@ e{g?ays’?e& tiyfce Zyn(hghc loromethane. The combined
chl or o- p@t%ﬁlﬁ/iol)aygrs [WQre(\Zaslﬁéd)@fth ghif; ldrlé’ci ol E&Qf%])oupﬁl@g&'slmrpsﬁgf% ﬁlfe)‘éd], atdi azol e-

5-carboxylic acid am de as a white
2010/ 121@)}5@@}6@@9@9[)0@@5)1‘ g 2-chloro-phenyl)-2- formyl 2- mtro phenylammo) thlazole-S-

20 carboxylic acid amide (VI.20b).

Step 3.
To a mixture 0f 0.20 g (0.50 mmole) of 4-(2-chloro-phenyl)-2-(5-formyl-2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (V1.20b), 0.63 g (3.0 mmole) of sodium triacetoxyborohydride
25 and 15 mL of dichloromethane was added 0.12 mL (1.08 mmole) of 1-methylpiperazine. The
mixture was stirred at room temperature for 3 days. The mixture was diluted with
dichloromethane, washed with saturated aqueous sodium bicarbonate solution and brine, dried
over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. The
residue was purified by silica gel chromatography, eluting with methanol-dichloromethane
30 (gradient 0:100-15:85) to give 0.20 g of 4-(2-chloro-phenyl)-2-[5-(4-methyl-piperazin-1-
ylmethyl)-2-nitro-phenylamino]-thiazole-5-carboxylic acid amide (V1.20c¢).

Step 4.
To a solution 0f 0.20 g (0.33 mmole) of 4-(2-chloro-phenyl)-2-[ 5-(4-methyl-piperazin-1-
35 ylmethyl)-2-nitro-phenylamino]-thiazole-5-carboxylic acid amide (V1.20c) and 10 mL of formic



- 59 - Exanple 28 4-(3-C hl oro-phenyl)-2-16-

[ 2- (4- met hyl - pi perazi n-1-y1l) - et hoxy]

- benzoi mwezolo/12i6751 t hi azol e- 5- carboxylic acid am de (1P28)EP2009Ch6575t ep 1.
To a mixture of O. 371 g (1 nmole) of _s5.

4- (3-chl or o- phenyl ) - 2- (6- hydr oxy- benzoi m dazol -1-y1) - thi azol e- 5-carboxylic
aci d anmi ged pps 2869 0.02 26819 %( Bl mBhemivire vas hydrogantsd futlé hang. Fheratgyst

di met hyl hl-qr.o- et hane.
The m xt {Xﬁ% % Qpbgy\@grgtt%gﬁﬁq “961%@%8@15? gég% %a?%id& trir?r#ﬁ(?jc LF%Sel%co ed m xture
was di | utnedurmintak dﬂtﬁedrwltbﬂlch)atomnetlaamd, wdsbedrestusaturagd pqwcmspnotilatrﬂolcamlbdnetet ed by
I 1)' tgr 3: g)rl]lgag%na glfme %rled over a&y&gﬁgm%gnelsglm\l\s% atertLﬂ%ereda an?idOI\{\éie%thatg‘(f E&d%ln itrile

2-[ 6- (52- mhh@:ﬂ@f@wﬂaxyhexbﬁmmmlﬁaﬁaﬂbﬁsmda] gefletr3matbirapiop biatiyd yvith hicehandle- 5- ca
rboxylic

0. 043 g ihgl?ll_ol_l% agse (ggefdl 8‘)108l 30%0%% gllvcé\% 1%0| ! fd a so]lg’ %ﬁe g)hg wa'sA\rercT}y)étta 1rzgd of
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pot assi ugp i 9dthdga@As OaAP37zoUet 0. 3 Mol e) of 1- nethyl - pi perazi ne was
stirred af 100 degrees for 6 hours. The m xture was cool ed, the solid was

20 réfoved by filtration and the filtrate purified by reverse phase silica

gel chromat ography, eluting with acg Lhil e-water (gradient 30:70-100:0)
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15 Step 1

To a mixture of 5.0 g (31.80 mmole) of 3-fluoro-4-nitrophenol, 8.32 g (41.31 mmole) of 4-
hydroxy-piperidine-1-carboxylic acid tert-butyl ester and 14.32 g (54.06 mmole) of
triphenylphosphine in 100 mL of tetrahydrofuran was added 8.4 mL (54.06 mmole) of dicthyl
azodicarboxylate. The mixture was stirred at room temperature for 18 hours and then

20 concentrated under reduced pressure. The residue was purified by silica gel chromatography
cluting with ethyl acetate-hexanes (gradient 0:100-40:60) to give 6.94 g of 4-(3-fluoro-4-nitro-
phenoxy)-piperidine-1-carboxylic acid tert-butyl ester (IV.21a).

Step 2.

25 To a mixture of 0.35 g (1.38 mmole) of 2-amino-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid
amide (V.2), 0.56 g (1.66 mmole) of 4-(3-fluoro-4-nitro-phenoxy)-piperidine-1-carboxylic acid
tert-butyl ester (IV.21a) and 10 mL of dimethylformamide was added 2.24 g (6.90 mmole) of
cesium carbonate. The mixture was heated at 70 degrees for 5 hours and then diluted with ethyl
acetate and water. The aqueous phase was extracted three times with ethyl acetate. The

30 combined organic layers were washed with water and brine, dried over anhydrous magnesium

sulfate, filtered and concentrated under reduced pressure. The residue was purified by silica gel



A mxture of 0.043 g (0.1 mmle) of

2-[6-(2-chl or o- et hoxy) - benzoi m dazol-1-y1]-4-(3-chl oro-

phenyl) - tWoaamlei&scar boxylic acid am de (1.28a), 1 nL ®CT/EP2009/066579

di met hyl f ormam de, 0.069 g (0.5 mmol e) 5pf pot assi um carbonate, 0.001 g of

pot assi um i odi de and 0.150 nL (0.3 nmole) of 5 dinethylamne was stirred at
100 degr ewemitographyabeting withrashytasataie-bexgass (Eodicat): 19he0:691to divalds 7ieedtdved by

filtrati
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gi ve 0. 03Abaxybé aoid(e&—lmnjl@ster(ﬁﬂémyl) 2-[ 6- (2-

di met hyl am no- et hoxy) - benzoi m dazol- 1-y1]-thi azol e-5-carboxylic acid am de
(1.29) as a white powder. M/ Z= 442 10 Exanple 30 4-(3-Chl oro-phenyl) - 2-
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magnéd9i uftrats W@tcenceﬂimtﬁ@wiﬁr @dulceé@m@m r Bhegesidnscieas dilaied 0wl cveassipteando gi ve
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mor phol | i SR elbbiey FTER B RERf R i8S G (.5
mol e) o&nmﬁﬁhumndVEDBﬁﬂ@&&ﬂ&ﬁFﬁBCT/EP2009/066579 - 61 - carbonate was
heateg at 100 degrees for 30 m nutes. The m xture was cool ed, the solid was
r emoved by filtration and the filtrate purified by reverse phase silica gel
chronatog&gphy, eluting with acetonitrile-water (gradient 20:80-100:0) to

gi ve 0.028 of 4-(3-chl oro-phen
nor phol | ﬁhﬁncrwie ‘br{%tﬂj%%??a hﬁd?ﬁh‘é@zmemibwizww -HReno] ¢-1Ee BBYCKY e aci d

am de ( 1p1§9fld1ﬁ’e§1-@ar‘ﬁ®i£ﬂ1@ adid I@é}iﬂ&ﬁ&l es‘M’W #2148 E6WR] B 4331 of acetic acid and
4- (3-Chl or o- phen

di net hyl am no- pr opoxy) - benzoi m dazol - 1-yl ]

-t hi azol glgnﬂc@ﬁﬂmlp}pfé@ﬁh{yl@ﬁm@@@a}e 3The mixture was heated at 70 degrees for 2

20  hours. The reaction mixture was concentrated under reduced pressure. The residue was diluted
with ethyl acetate and saturated aqueous sodium carbonate solution. The organic phase was
washed with brine, dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by silica gel chromatography, eluting with ethyl
acetate-dichloromethane (gradient 50:50-100:0) to give 0.10 g of 4-{3-[ 5-carbamoyl-4-(3-

25  chloro-phenyl)-thiazole-2-yl]-3H-benzoimidazol-5-yloxy} -piperidine- 1 -carboxylic acid tert-
butyl ester (I1.21a).

Step 5.
To 0.10 g (0.18 mmole) of 4-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazole-2-yl]-3H-

30 benzoimidazol-5-yloxy}-piperidine-1-carboxylic acid tert-butyl ester (I.21a) in 5 mL of
dichloromethane at 0 degrees, was added 5 mL of dichloromethane-trifluoroacetic acid (1:1).
The mixture was stirred at 0 degrees for 1 hour and then concentrated under reduced pressure.
The residue was diluted with dichloromethane and washed with saturated aqueous sodium
carbonate solution, brine, dried over anhydrous magnesium sulfate, filtered, and concentrated

35 under reduced pressure. The residue was recrystallized from methanol to give 0.050 g 4-(3-



10 G Step 1 To a mxture of 0.206 g (2 nmol e) of
3-di nmet hyl am no- propan-1-ol, and 2 nL of pyridine (2 mM) was added 0.001 g
of 4-di mewbybemiznapyri di ne and 0.381 g (2 mmol e) of p-t ecuareaviopdsony |
chloride. The mxture was stirred at agpient tenperature overnight and then
concentrated under 15 reduced pressure. The residue was taken up in 10 nL
of di chl digombdeiane [@afmpandgkesllosnclenggsimidagoln-ylhthizzeteny-aarbekyso diid pmnide

bi car bon t h 5 nm of water, and then brine, dried over anhydrous
nagnesiuﬁ?@bl#ﬁ?egzﬁ#%tered and concentrated under reduced pressure to give
0.085 g of toluene-4-sulfonic acid 3- drnethylanlno propyl ester as a
colorless oil. 20 Step 2. Amxtur ]&279(0.1 nmol e) of
4- (3-chl or o- pheny1) - 2- (6- hydr oxy- b zol -1-y1)- thiazol e-5-carboxylic
SC' d ﬁml 443- Chl(ﬂ'&i))lelll)ﬂ) -0.54- (gn(eﬂlyi-pi]:cmigﬁ)-4-@’;]0xl§7?buﬁﬂﬁnigaﬂﬂl-llfj}ﬂ]nilﬁazalki-si( 3-

i met hyl a y ste o] i met hyl formam de and 0.160 g (0.5

mol e) o?nb @E?ﬁ@ﬁé&é”mas heated at 100 degrees for 30 minutes. The

m xture was cooled the solid was 25 rennwed
purified by reverse phase silica gel 2
acetonitrile-water (gradient 30:70-100: 0)\\
4- (3-chl oro- phenyl ) - 24643-
di met hyl am no- pr opoxy) - benzoi m dazgl -
(1 31) as a white powder. N+H

filtration and the filtrate
aphy, eluting with
6C0. 018 g of

J:/¥}7Hazole-5-carboxylic acid am de
010/ 121675PCT/ EP2009/ 066579 - 62
le 32

4 (3-Chl or o- phenyl ) - 246- ( 3- plperldln- -yl - propoxy) - benzoi m dazol - 1-yl Pt hi az
ol e-5- carboxylic acid am de (1.32) Step 1. To a mxture of 0.286 g (2
mmol e) of 3-piperidin-1 & propan-1-ol, and 2 nL of r|d|ne was added
0.001 g &9 amigpieel QyPrHa g B%Wm%r)ﬁ&a‘ﬁ@rm@mbg? R62(Pr¥ﬁﬂ igy-yexy)-

p- t ol lgengsibiphenyl 1-ghliakioges.- c%@xm%&ﬁra&d@(? 281 001 PAmB L 3MRIagiMoul €MPEr at ure

overni ght and then €oncentrated under 10 reduced pressure. The residue was
t aken upformaldehydt sajatiati 6RPGY Bhéf-hhmenodn @f gesineeld anc 1 wili of m@happl-of

saturate
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3- pi peri d duce%i p¥ess£rer: OPﬁ/e res&&ee\!/asadsluf%d F\)xllltii]lkdlc%?olrlor%eth%n% -Setthey?aczetate and washed with

15 aqueous 1M sodium hydroxide solution and brine, dried over anhydrous magnesium sulfate,

filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography, eluting with methanol-dichloromethane (gradient 10:90-20:80) to give 0.034 g
of 4-(3-chloro-phenyl)-2-[6-(1-methyl-piperidin-4-yloxy)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide (1.22). MH+/Z= 468

20
Example 23
4-(3-Chloro-phenyl)-2-[6-(piperidin-4-ylmethoxy)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide (1.23)
0]
H,N
\i;ﬁ/ii:l\CI
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N
25 Step 1

To a mixture of 1.0 g (6.37 mmole) of 3-fluoro-4-nitrophenol, 1.78 g (8.27 mmole) of 4-
hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester, 2.81 g (10.71 mmole) of



A mxture of 0.037 g (0.1 mmle) of

4- (3-chl oro-phenyl) - 2- (6- hydr oxy-benzoi m dazol - 1-y1)- thiazol e-5-carboxylic
acid am d&o(2b1028dg75 0. 060 g (0.2 mol e) of tol uene- 4- sulPCoMmPCOROLEH7B-

pi peridin-1-yl-propyl ester, 1 nL of dksethylformanide and 0.160 g (0.5

mol e) of cesium carbonate was heated at 100 degrees for 30 m nutes. The
m xt ur e Webenydnboshinetang 58 gili thwaaé;l}’@@ﬁlfmxiﬁeﬂddwl 67 mlLr(@@.7bmmeded of he filtrate
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4-(3-chl mmetphmdylhl)leﬂec[lﬁec( ressure. The residue was purified by silica gel chromatography
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| -1-yl I thiazol e-5-carboxylic acid am de (1.33)

2010/ 121675PCT/ EP2009/ 066579 - 63 - Step 1 To a mxture of 0.158 g (1
mmol e) ofteg2( 4- met hyl - pi perazi n-1-y1) - propan-1-ol, and 5 mL of pyri di ne was
added 0.001 g of 4-dinet h§l am no%rl di ne and 0. 190 mol e) of p-
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nmet hyl - pmpgreammmulfatyjﬁltepafdomd coﬁsdn&'at,ed ilnd’dr_ rafucadl pressing] The residucleasmnaifiod 160 g

(0.5 e).,.of cesi um car bonat heated at 100. degr for 20

i notlBs iSSP atpaEp Bauras v e arsa e ueeresast Sy OE b 0e 85 and

the filtoaseopurBi 5e@kbwoﬁ%@t&lﬁ)r@-@a@@n&mﬁm@zg@mﬁar@ﬁ&b%&ﬁﬂbﬂmh@d}uti ng

with acetonitril e-water gradl ent 40:60-100:0) to give 0.025 g of

4- (3-chl Blpgwé%hyzﬁ)oghc acid tert-butyl ester (V1.23).

{643- (4- g@fjljyl - pi per azi n- 1-y1) - propoxy] - benzoi m dazol - 1-y11-t hi azo

| e-5-carboxylic acid amde (1.33) as a white powder. MH/Z= 511 20 Exanpl e

34 4- ( 3- ® Al161ed0 gheammalg)-op 4-{3-[5-carbamoyl-4-(3-chloro-phenyl)- thlazo16-2-y1am1nomethyl] 4-

L6 g?agpnyg&rgl(ﬂ%g%d%ﬁp%%n&ﬁ&@mxm%w 885 Pl 13 6 B gl G & Roxyl i ¢
of ethan-ol and 2 mL of 1M hydrochloric acid was added 0.32 g (4.97 mg-atom) of zinc powder.

The mixture was stirred at room temperature for 18 hours. The solid was filtered off and the
filtrate was concentrated under reduced pressure. The residue was diluted with ethyl acetate and
saturated aqueous sodium bicarbonate. The organic phase was washed with brine, dried over

25 anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure to give 4-{3-[5-
carbamoyl-4-(3-chloro-phenyl)-thiazole-2-ylamino]-4-nitro-phenoxymethyl} -piperidine-1-
carboxylic acid tert-butyl ester (VII1.23).

Step 4.

30 The crude 4-{3-[5-carbamoyl-4-(3-chloro-phenyl)-thiazole-2-ylamino]-4-nitro-phenoxymethyl} -
piperidine-1-carboxylic acid tert-butyl ester (VIL.23) was dissolved in 4 mL of acetic acid and
0.14 mL (0.84 mmole) of triethyl orthoformate. The mixture was heated at 70 degrees for 2
hours and then concentrated under reduced pressure. The residue was diluted with ethyl acetate
and saturated aqueous sodium carbonate. The organic phase was washed with brine, dried over

35 anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. The residue



25 Step 1. A mxture of 0.370 g (1 mmol e) of

4- (3-chl oro-phenyl) - 2- (6- hydr oxy-benzoi m dazol-1-yl)- thiazol e-5-carboxylic
acid am deo(2b1028dg7s 3 nL of dinmethyl formam de, 1.6 g (5PommEPR)0906657%0
2010/ 121675PCT/ EP2009/ 066579 - 64 - cesjum carbonate and 0.297 nL (3 mmol e)
of 1-brono-3-chl oro-propane was heated at 100 degrees for 1 hour. The

cool ed nivas RHrdicdds sidicd el ebrowiatograpby phutied with etby! agetetetdidhlqremsetharer{gradient
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arboxylic acid 5 amde (1.34a) as a brown solid. Step 2. A mxture of 0.043
g (0.1 mmol e) of 2-[6-(3-chloro-propoxy)-benzoi m dazol-1-yl]-4-(3-chloro-
pheny3) - sfapazol e- 5-carboxylic acid am de (I. 34a), 1 nmL of

di met hyl f or 9 0 tassium c onate, 0.001 g
of potas ?Qﬁslgégﬁé&f%ﬁé Oégté’gsr?ﬁr @@ng%?ﬁﬁ‘f}ﬁﬁm @ﬁlhlﬁ‘?‘?lﬁ'ﬂr@ s stirred at
100 degr B&Soihfidazbl- NPk SmetAIE-pifckitiAb 8 - e x GIRNERNeF DB cHAAED3 ) BOUBEDT
pressure, and diluted with 20 nl of water. The reC| pitate was col |l ected by

filtratigishlaiemethiae &l degrees.iwas pddedd Mk phdighleiompthags- HWO{O@C@C@@ 6186 g of

4- (3- chl 9rOompRAGEYA) stg'f%@ o 6d9%{:5é's%t' i had/dhex %@M?ateg%ﬂéé?'rgﬂlﬂ@@ﬁ%sshrep‘ thiazo
| e-5-carboxylic acid am de as a white solid 5 482 Exanpl e

35 241@43Th€[ Bpiduq \Qawmtedwﬂgtlﬁyqrpmgthm}vaﬁpﬁ @fpt@)sg:t}lrated aqueous sodlum carbonate
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2-[6-(3- mldh@d(prqsslmpo?Zlge)rehéwzmsrrbdasmllzeﬂ -fyobd mﬁthélﬁﬂ mglw @10 g of 4-(3- chloro-
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pot assi um23pdiMHE+&EFH68. 029 nL (0.3 Mol e) of 2-(2-

hydr oxy- et hyl am no) - et hanol was stirred at 100 degrees for 3 hours. The
m xt ure was

Example 24
4-(3-Chloro-phenyl)-2-[6-(1-methyl-piperidin-4-ylmethoxy)-benzoimidazol-1-yl] -thiazole-5-
carboxylic acid amide (1.24)

20 To a mixture of 0.030 g (0.06 mmole) of 4-(3-chloro-phenyl)-2-[6-(piperidin-4-ylmethoxy)-
benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (1.23), 0.0095 mL (0.13 mmole) of 37%
aqueous formaldehyde solution, 0.0041 mL (0.070 mmole) of acetic acid and 2.1 mL of
methanol-dichloromethane (2:5) was added 0.019 g (0.090 mmole) of sodium
triacetoxyborohydride. The mixture was stirred at room temperature for 18 hours and then

25  concentrated under reduced pressure. The residue was diluted with dichloromethane and ethyl
acetate, washed with aqueous 1M sodium hydroxide solution and brine, dried over anhydrous
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was
recrystallized from methanol-dichloromethane to give 0.015 g of 4-(3-chloro-phenyl)-2-[6-(1-
methyl-piperidin-4-ylmethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (1.24).

30 MH+/Z=482



25 concentrated under reduced pressure, and diluted with 20 nL of water.
The precipitate was collected by filtration and the solid triturated with
di et hyl ewvbeniwigsve 0.029 g of 2-(6-{3-[bis(2-hydro xPCEtEPIOPLHEEFTNO]

- propoxy} -benzo im dazol-1-yl)-4-(3-chkoro-phenyl)-thiazo |e-5- carboxylic
acid amde (1.35) as a white powder. MH/Z= 516 WO

2010/ 121675PCT/ EP2009/ 066579 - 65 -ExmplpR8 36 4-(3-C hloro-p h enyl)-2-16-

[ 3-(2- hydro¥yiell Th N Q) 5 ) < h. 1Ty h " L

2or m da S R BB B A OBl ao kgL - hjasgleyS-garponytc acia

== .., Nnpide.(1.25). . . . .. ,0 HO ad A mxture of 0.043 g (0.1 nmol e) of
2-[6-(3-chl or o- propoxy) - benzoi m dazol- 1-y1]-4-(3-chl oro-

phenyl) -t hi azol e-5-carboxylic acid am | . B34a), 1 nL of

di et hyl f ormam de, 0.069 g (0.5 mol ef icgym car bonate, 0.001 g of
pot assi um i odi de and 0.011 nL (0.2 mvol §) “bf 2- am no-et hanol was stirred
at 100 degrees for 6 hours. The nmixture ¥@¥ cooled, the solid was 10
renoved by filtration and t heAJ® rified by reverse phase silica gel
chromat ography, eluting wt hon | - water (gradient 20:80-100:0) to
give 0.031 g of 2-(6- {3-[bis>2-hyd0xWN ethyl)- am no] -prop xy}

- benzaqi n'gt%a%ol -1-y1)-4-(3-chl oro- phenyl)-thiazol e-5-carboxylic acid am de
(1.36) a B white powder. M/ Z= 472 15Exanpl e 37

4- ( 3- Chl D6 anphrerrydf B-12-g1(66 hdnd]&)-offBifhipto-Ppinfo@rghehal; T00yH). obatexitlilchangdigm dazol

-1yt h&6%zrr?rlfl§lé)56fcp%{a2§1)l% lc‘!alr%m?é%elz \gvasaargdgc‘la 2.% %nLSJZ)I mmole) of benzyl bromide. The

mixture was heated to reflux for 1 hour, then cooled and concentrated under reduced pressure.
The residue was stirred with 100 mL for 30 minutes. The solid was collected by filtration and air

10 dried to give 4.76 g of 4-benzyloxy-2-fluoro-1-nitro-benzene as a yellow solid.

Step 2.
To a mixture of 2.57 g (10 mmole) of 4-benzyloxy-2-fluoro-1-nitro-benzene, 2.83 g (10 mmole)
of 2-amino-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid ethyl ester and 20 mL of

15 dimethylformamide was added 16.25 g (50 mmole) of cesium carbonate. The mixture was
heated at 100 degrees for 1 hour. The reaction was allowed to cool to room temperature and then
500 mL of water was added. The mixture was stirred for 15 minutes and the resulting yellow
solid collected by filtration to give 5.09 g of 2-(5-benzyloxy-2-nitro-phenylamino)-4-(3-chloro-
phenyl)-thiazole-5-carboxylic acid ethyl ester (VI1.25).

20
Step 3.
To a mixture of 5.09 g (10 mmole) of 2-(5-benzyloxy-2-nitro-phenylamino)-4-(3-chloro-
phenyl)-thiazole-5-carboxylic acid ethyl ester (V1.25), 100 mL of tetrahydrofuran and 20 mL of
IM hydrochloric acid, was added portionwise, 10 g of zinc powder. The mixture was stirred at

25 ambient temperature for 2 hours. The solid was removed by filtration, the filtrate was
concentrated under reduced pressure and 200 mL of water was added to the residue. The pH was
adjusted to 9 by addition of 15% sodium hydroxide. The precipitate was collected by filtration
to give crude 2-(2-amino-5-benzyloxy-phenylamino)-4-(3-chloro-phenyl)-thiazole-5-carboxylic
acid ethyl ester (VII.25). This material was carried through to next reaction without further

30 purification.



Step 1. 20 A mixture of 0.185 g (0.5 nmol e) of

4- (3-chl oro-phenyl) - 2- (6- hydr oxy-benzoi m dazol - 1-y1)- thiazol e-5-carboxylic
acid am d&o@2b1023dg75 1.5 nL of di net hyl formam de, 0.813 @Ci&xpP2o09m045e9 of
cesium carbonate and 0.173 nL (1.5 mmokg) of 1-brono-4-chl oro-butane was
heated at 100 degrees for 1 hour. The m xture was concentrated under
reduced ﬁ%eésuye, diluted with water and the resulting precipitate

COLLEC o8 ghfnfd bR SO Rmind B0 MRy o5 ot ShilDHRe- 61 er Lo 25
2- [ 6- (4- chbaxybe buid othyl)estoe (VIBL R fetem previbuy dfp, 50 (8- efcaticmcphémilyftibthgz ol e- 5-

5010/ 1518 7R D b T Brt 4Bl 13 MR Sty pieds

Mol e} Opressure and the residue taken up in 200 mL of dichloromethane. The mixture was washed with

2-[6-(4-c¢chl oy o- but ox nlda | -1- chl or 1 | e-5-ca
AR R F At TS e P S e B S e

mrol e) Oalclﬁlﬁﬁoﬁﬁaﬂiaﬁén mrda%iﬁe@ orddnfR0dyes Wre RALRAS KitUMrih O dirde o AR dnBydehg ML

(0.15 mol e) of 1- met hyl -pip erazine was stirred at 100 degrees for 3
hour s. ngw&mwgatﬁa@t ReResptEredHdleT redeat peasupT eSsupEduca i tiuratrded

with 20 gy gfeth%&tﬁér to Iﬁ@rdw bng] bz Y18y B&u&&ﬁﬁ&a‘%@l—%?h‘-dﬂdﬁﬁﬁé BRerdhd the

solid trituratéd with d er to give O.

4- ( 3-16nl @ﬁa@ollgﬁecp@ylp)xy]go chi fthyl(eater (I.25a) as an off-white solid.

met hyl - pi perazi n-1-y1)-but oxy] - benzoi m dazol - 1-y1}-t hi azol e- 5-car boxylic
acid amde (1.37) as a white powder. MH/Z= 525 10

Exanpl e 8@p 3.

4-( 3- Chl é¥¥ %g%_ | : but 0x [0} %lzol | Pt hi azo
| e- 5- cagﬁg§y i ¢ ac P?TP meé?% VP X é%gpg 6‘£§E ?r0€8m3§ mol e)
of thiazole-5- carboxyhc a01d cthyl ester (1.25a), 50 mL of tetrahydroﬁlran 50 mL of water and

2- [6 t OX zoi m daz 3-chl oro h|azole 5-ca
oyt O AST BCinT HEo) oBFEER BOERER v Wik Eo i St o iy, 55
ol 6) otvapainae&ﬁﬂatwmﬁ@drbmaécﬁpre@u&%dgh@flop%@@mumwafsdlu@@i and pﬁ @%3 .
(0.15 mmpl.e) of nnr$hollne was stirred at 100 degrees for. 3 hours. The

mi xt ur e Wg\%st@dﬂeér%r By by additet of fé{é@e@aﬂw%sweem%m apqRitaE e cofless mL of

t Thefipf { olrhi r abéle-5-
R a e

4- ( 3- chl eatyhersd §1-23 @ﬁﬂwmwﬁﬁbihylplpera2|n 1- y1) - but oxy] - benzoi mi dazol- 1
-y1} -4yhi azol e- 5-carboxylic acid am de (1.38) as a white powder. M/ Z= 512

Exanpl e 39 25

4-(3-ChIS%péphenyI) 2-1642- hydroxy 3- (4- et hyl - pi perazi n-1-y1) - propoxyl - ben

zoi m daz? n}{xture 0 |383Z Od7el6 s e)bgf)ﬁy d enzﬁcl)pgy-l%%&rerllcgazo1—319-2/1)-4-(3-chloro-phenyl)-
thiazole-5-carboxylic acid (1.25b), 20 mL of dimethylformamide and 3.26 g (8.59 mmole) of 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium, 3-oxide,

25  hexafluorophosphate(1-) (1:1) was added 0.759 g (14.52 mmole) of ammonium chloride
followed by 3.74 mL (21.48 mmole) of ethyldiisopropylamine. The mixture was stirred at
ambient temperature for 1 hour and then diluted with 500 mL of water. The suspension was
stirred for 30 minutes. The precipitate was collected by filtration to afford 3.2 g of 2-(6-
benzyloxy-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid amide as an off-

30 white solid (I.25¢).

Step 7.
To a mixture of 3.2 g (6.96 mmole) of 2-(6-benzyloxy-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-
thiazole-5-carboxylic acid amide (I1.25¢) and 50 mL of dichloromethane at 0 degrees was added,

35 dropwise, 5.86 mL (56 mmole) of boron trifluoride-dimethylsulfide complex. The mixture was



WO 2010/ 121675PCT/ EP2009/ 066579 - 67 - Step 1. A m xture of 0.037 g (0.1

nmol e) of 4-(3-chl oro-phenyl)-2-(6-hydroxy-benzoi m dazol -1-yl) -

t hi azol e-wocartiaxe’si ¢ aci d am de(l.25d), 0.5 nL of di metrhylHrosoomedsde, 0. 069
g (0.5 mvle) of potassium carbonate, _§;001 g of potassiumiodide and 0.012

m_ (0.15 mmuol e) of 2- 5 chloronethyl -oxirane was heated at 100 degrees for

3 hour s. stirted apimebigntécrppesatersiciehhaua petthemaemLod datrevapadsisd uTes maturaved wi t h

20 mL of u f rati-on. The
ol | d ved MRl B0 AERSHh ROBRAFARN [BkGAE) BRGGHOU 10 LORLLS

4- (3-chl dl’l(liroﬂihemWM-(@-hj(ﬁexy-benzmmldazo1—1 -yD)- th1azole-5 carboxylic acid amide (1.25d) as an

oxi ranyl et tﬁ\)ﬁ;\% den20| m dazol - 1-y1) -t hi azol e-5-carboxylic acid am de

(1.39a) as 1% solid. 10 Step 2. A mxture of 0.021 g (0.05 mmol e) of

4- ( 3- ¢hl or o- phenyl) - 2- ( 6- oxi ranyl met hoxybenzoi m dazol- 1-yl)-thi azol e-5-carb

oxylic agid amde (1.39a), 0.5 nL of dinethylformamde, 0.035 g (0.25

nmol e) o 8t assi um carbonate and 0.017 ni (0.15 mol e) of

1- et hyl pi @@ﬁ;aaienﬁowm M@amﬁbl@tofl&aerféem@@ﬁlcfa@ﬂ cHelbuy Boste B0 IMigxbUr € was
cool ed, the solid wa noved filtration and the filtrate purlfled by

reverse PH® o§HG elélowhee‘ﬂ} 81%‘[11&5‘39%1%%1120@}1@&2Phb’ywﬂtﬂhzoé%é‘tcéfﬁPWIiCIaél wat er

(gradi enf,20 (18&1%% OhLt? dﬁ!ﬁe\’t?yu%nﬁélréldg wal adtred 9:165596.9 nﬁllﬁﬁésl)ydf)ces%’urﬁ 6-[ 2-

hydr oxy- 3- (4- net hyl - pi perazi n-"1-y1l) - propoxy] - benzoi m dazol- 1-yl}-thi azol e-5
- car B@xytareonaiei d’hamigere(was dodteal 180 pgreas f inutepHitczrIxgpg wan@edpihe 40

4- (3-Chl ) - benzoi m dazol
S1-y1] - @5%?)?&%‘{5‘)6 ¥E§§a§/ﬁg| Eyd;t?:l? ra%e @P{F??% tf{%ée }5%%&3&8 of 0.021 g

(0. 05 nndirel)latograﬁhsé Slutihg wnbaqﬂtmmylﬂe}waet((@rad)entﬂh@ b Byao yive 25)27 g of 4-(3-

benzoi m zoI 1 Q ar boxyl i |d am .

i et by 1o 6 s T S BN AR S TR b IS i M5 000 e
(0.1 mmhsea)wmfepmrdpthHmafvm heat ed at 100 degrees for 3 hours. The
mxtLire was cool ed, the solid was renoved by filtration and the filtrate
puri fiPed by reverse phase silica gel chromatography, eluting wth

acetonl trilewater (gradient 20:80- 19Qifplets g| ve 0.012 g of

4-(3-chl oro- hen yl) - 2- {'56@% hydr ox 3‘?“(. o .

net gyl piéa‘g%6 rﬂ-l‘lhﬂ'%ﬂ) -2186+ WP‘\‘A‘E'@ &W%Q@Ei?lwz?]ﬁﬂkgﬂél@%éar boxyl i ¢
aci d ami dgp Asmid e powder. =

2010/ 121675P /EP20091/ (e)ghz% - 68 - Exanple 41 4- (3-C hl oro- phenyl) - 2-

[ 6- (4-nor phol i n-4-yl -butyl)-benzoi m daﬁﬂl - t hi azol e-5- carboxylic
acid amde (1.41) 5 cl
s ~I

ZN
(\N/\/O N/
o/ \©:N>

To a mixture of 0.656 g (5 mmole) of 2-morpholin-4-yl-ethanol and 20 mL of dichloromethane

20  Step 1.

at 0 degrees was added 2.49 g (7.5 mmole) of carbon tetrabromide and then 1.57 g (6 mmole) of
triphenylphosphine. The mixture was stirred at ambient temperature overnight. The mixture
was concentrated under reduced pressure and 50 mL of hexanes was added. The solid was

25 removed by filtration and the filtrate was concentrated under reduced pressure. Purification of
the residue by silica gel chromatography, eluting with ethyl acetate-hexanes (gradient 0:100-
30:70) gave 0.580 g of 4-(2-bromo-cthyl)-morpholine as a colorless oil.

Step 2.
30 To a mixture 0f 0.037 (0.1 mmole) of 4-(3-chloro-phenyl)-2-(6-hydroxy-benzoimidazol-1-yl)-
thiazole-5-carboxylic acid amide (1.25d), 0.039 g (0.2 mmole) of 4-(2-bromo-cthyl)-morpholine



Cl Step 1. Amxture of 2.82 g (10 mol e) of

2-am no- 4- (3-chl oro- phenyl) -t hi azol e-5-carboxylic acid ethyl ester, 9.75 g
(30 mmol evoabiocesé’am car bonate, 20 ml, of di net hyl f or narcaEP2@@663745 g (10
mol e) of 4-di met hoxynet hyl-2-fluoro-1sgitro-benzene was heated at 80

degrees for 1 hour. 10 The cooled m xture was diluted with 200 nL of water
and ext r &t lewLtof disecthylformande wag @bledd. 1612 (85 ahhale ot hamsarbqiaee. coebi ned

organic YAr m
cul' at o, PEYEESALFEEARINGhooltes TRy LY DES AR oBTDY B 20 JRADBEAT, s
puri fi edbwfiltatisi dridabe ﬁlﬁdateqinrlﬁﬁhbmwapﬂmastedlhﬂal gegchapmhitoghplyl, clateg witke- hexanes

(gradi ent 10: 90

12 (5 ol e IRGAy BeR R KR D BB .05 mef 46 SRR SMIBIS Gt azol e-5- ca
r boxyl5i cmbfphakii- d ye—bﬂhyiy)&ﬁhﬁﬁm(dv:tom1ya}thaa&ola-5y@1rlio&wlﬁa:d1d gnidSUEI) as a Ahitd Xt ur e
of 3.4 ¢ (vgd71 %_e% 0

4- (3-chl Bt -efyh]gm}? =~ 284 5- di et hoxymet hy1- 2- ni t r ophenyl ani no) - t hi azol e- 5- car
boxylic acid ethyl ester (VI.4la), 80 nL of acetonitrile and 20 ml. of 1M
hydrochl ori c acid was heated 60 degrees for 30 minutes. The m xture was
concentrated 20 under reduced pressE¥amplo@d ni ;| of water was added and the
pH was agl] ﬁﬁhﬁﬂo%eﬁy]ﬁ!—[éﬁﬁpﬂo@ﬂhfd—ﬂ l-&ﬁo%@%bﬁﬂﬁh%@ﬂ& %hﬁi‘olé—@l ution. The
preC|p|tate was col |'ect ed I'tration to give 3.0

(3- cﬁloorwbhéﬂly@yldzam@e(b?ﬂﬁyl 2 ni t r o- phenyl ani no) - th| azol e- 5-car boxylic
acid ethyl ester (VI.41lb) as a white solid0 25 Step 3. To mxture of 3.0 g
of 4-(3-chl oro-phenyl)-2-(5-fornyl-2- niN-g ph am no) -t hi azol e- 5-
carboxylic acid ethyl ester (VI.41lb), 40k@@\¢|ahydrofuran and 20 nL of
saturated amoni um chl ori de sol ution, wassa ded in three equal portions, at
30 mnute intervals, 9 g of zinc povvder Nor the third portion of zinc
powder was added, the or an uared and 30 the m xture turned
clear. The solid was renoved b f||t on’ The organic | ayer was
separated. The aqueous |ayer~was extrattel twice with 30 nL of

di chl or oggt hane. The conbi ned organic WO 2010/121675PCT/ EP2009/ 066579 - 69
- layers re washed with brine, dried over anhydrous magnesi um sul f at e,
filter edTaadlinomréﬁtSWagéﬂnmmd@rof Qmﬁéiﬂl-byle@mmpband'ﬁhm pépyralie anfislegiees r ed
with 30 nl of o Cld n I t hof or mat 1 hour.

The  m xt DreisZ05hE ChEPRIZRr ertudne Runt bl T e s B MBE R Sttt or v
and tihse mhblaldjtuﬁlmduﬁecfoﬁs lb;umdﬂdmmﬂar@fms]&%@ﬁﬁheﬂnmdeyﬁbrdoafeidqneesslﬁb ahd tn. 5

chr ot OBFARY e SRERE, TR KO L B LIk (6P REHEens: Tho- 2: 08)

to give Qorﬁo@dclfrga‘hlc( lay@i’lix/@(fe(ﬁva@lﬁlﬁﬂ%ﬂ@br&e( &icd over anhydrous rnagnesmrn sulfate,
fornyl -benzoi m dazol - é ) -t hi azol e-5-car box%l ic acid ethyl ester. (1.41a)
t

as an of filtegpd pd Cé’B?anate s reduagd Preysye Sugpeitticanorliguogy %fp(pzﬂﬁlﬁﬂr}é) of

(3- benZY$tﬁ¥l36@FeP&yd 1)&‘57& BiaMEIPRAsRR & MR LRF W0 @ME % pilificafbn.
tetrahydroturan at 8 degrees was added 1.33 nL (2.4 rrrml e) of 1.8 M

pheny0| i t h| um solution. The m xture was stirred for 10 m nutes and then
0.823 g ¢ Em)l e) of 4-

(3-chl oro- F) enyl)-2-(6-fornyl-benzoi m dazol -1-y1)-thiazol e-5-carboxylic

aci d et h¥b agsitere o(fﬂ 0413)(0 \Masnddded- (3thbm-ﬁhﬂwl)drmwa@roabdb@mdnﬁ@zqhémﬁ up to
roomtenperature jrre [ r 15 t uenc o} addi tion
of 10 m taeragrarablf SRt R YRR sl GFFHERFEGTORE e

separ at epliperidie 1 adrathgLisstdr ayet mbas déxéth g ftir@amidaives addet 0. 1250 gr(D S mhole} ¢y |
acet a2t e.

CGSRI%’I carbonate. The reaction mixture was heated at 100 degrees for 3 hours. The mixture was
cooled, the solid was removed by filtration and the filtrate purified by reverse phase silica gel
chromatography, eluting with acetonitrile-water (gradient 30:70-100:0) to give 0.027 g of 4-(3-
chloro-phenyl)-2-[6-(2-piperidin-1-yl-cthoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid
amide (1.27) as a white powder. MH+/Z= 482



conbi ned organic |ayers were washed with brine, dried over anhydrous
magnesi um sul fate, filtered and concentrated under reduced pressure. The
resi due wae 2puvizié7ed by silica gel chronmatography, el utiPOg/BR2E0G/066579

met hanol - di chl or onet hane (gradient 0:10§€-1.5:98.5) to give 0.568 20 g of 2-
[ 6- (- benzyl o xy-but-I-enyl)-benzo i mdazol-1-yl] -4-(3

-chl oro-phenyl)-thiazo |l e-5 - carboxylic acid ethyl ester (I.41b) as a
yell ow solid. Step 5. A m xture of E’ﬁ%@ 09g0f 2- [64-benzylo xy-but-1
“enyl)-benzo imidazol-1-yl] -4-(3 -ch 8 oheny1)- 25

t hi azol e4-&£3-6hldroap}1lei1yl) ac{mzeﬂt-mﬁthyq;pimrazm 14Dbdthoxy]benmimtdaeldhylRh of ur an, 5
m. of et ano ang 8‘ dlgfaﬁalladiun1on carbon catal yst was

hydr ogen %*%foﬁgF”% S The catal yst was renoved by filtration
and the flltrate was concentrated under redocegs,pressure. The residue was
purified by silica gel chronatography, %N
nmet hanol - di chl or onet hane (gradi ent 0:100- 2Zx f@ give 0.434 g of

2-[ 6- (4-benzyl o xy-butyl)-benzo imnidazol-B._yl] -4-(3 -chloro -phenyl)- 30
t hi azol e-5-carboxylic acid ethyl estyer (1. 1c) as white solid. Step 6. To a
m xture of 0.434 g (0.795 >

2-[6- %4 benzyl oxy- but yp- beplnvﬁldazol ﬁ 4- ( 3-

chl or 8- phenyl) -t hi azol e-5-carboxylic acid ethyl ester (1.41c) and 5 nL of
acetoni tgiche. at 0 35 degrees was added dropwise 0.836 m . (0.795 mmole) of

boron tr fluorld | fi 0 / EP2009/. 70 -

conpl ex. erﬁémﬁils&qﬁgéﬁégymﬂ?w&gé%m@ﬁm é}ﬁ*ylbfé -Zv%ﬁ}f cipzgfmi aZﬁg-E ¥0- and

t hen conﬁmbmt@elbdxw@&md aeue (sldzslay as3W @ nu&ﬂ&}ﬁf@%ﬁﬂn%%bﬁuﬁé Hdcambenat e was
added to the residue and the xture was extracted three times with 15 niL

of di chil &msHetfppenideryas adgph?- ﬁé%mbﬂéaml%eh ody dremuercdlofgrethans. viihe mikkicne,

dr'GQOOV%ﬁsﬁﬁQMq{RH&RQRQ@&@BUHhﬁMkfQ%€cmﬂ&i&ﬁ&ﬁg“ﬁﬁﬁhﬁ&ﬁﬁﬁmﬁdﬁ&ﬁ#“ﬁﬂger 5
reduced pressure. The residue was purified by silica gel chronatography,

el uti ng #idithe resultiegprcdbigdie enllopted hnAbrafign andi then aipdricd0-TBe soidd was tgfugased). 266 g
of

4- (3- chl OF b2 Bheny 1 248 A2 iy drdiy Bty 1y B en Y o e B F H T i%%01 e- 5- car
boxyl i ¢ plengl)-¢hilwple-2sirboxylit adid dinideg1.28aMas ¢ gellbol solld. Step 7. 10 To a sol ution
of 0.266 g (0.583 mmol e) of 4-(3-chloro-phenyl)-2-[6-(4-hydroxy-butyl)-
benzoi m dazol - 1- A-t hi azol e-5-carboxylic acid ethyl ester (1.41d), 0.152 nL
(0.875 nswpe) of ethyldiisopropylamne and 5 nL of dichloronmethane at O

degr ees S. adde 05 met hanesul f onyl The

e B b Bar el Do CaliBr Sl Gerp e benpritic i ¢ E DS o i ¢ 1
30 ni of piingitiaameRs - babexylit Beid AinkdeUT. 28 NaSmIas et thwi foFmaid §rlo.0¥0 ¢l®.ssat ur at ed
sodlunlblcar onate, brine, dried over anhydrqous nma neS|un1squate filtered

and conc@ﬁpﬂ%péaotw%Cafl@&af@eﬁo%%%%wfaésmmﬁ%dlﬁiee@d 3els (Uotmroidat by silica

gel chr Oﬁ@&?gﬁlﬁﬁgﬁne \%s%ﬂn@@} aW do%gi%&ﬂ%f'@ hos CHhOLRNEL Rad& Q! RELARE was
0: 100-2:98) "to give O.

4- (3-28nl Wﬁﬁblmﬁﬁmmr{ @d(thle fﬁ]ﬁ?ﬁaﬁéﬁﬁd byoisyerepahaprsiicn)eebeviomitagrapivodluting| - t h
I azol e- 55, aRnReMIEWRE! @railchy 3088 16:0)(d gbd 8)038S R4 X §lhBY-FiRhi - #GoFhep 8.
methyl-piperazin-1-yl)-cthoxy]-benzoimidazol-1-yl}-thiazole-5-carboxylic acid amide (I1.28) as a
white solid. MH+/Z= 497

25 Example 29
4-(3-Chloro-phenyl)-2-[6-(2-dimethylamino-ethoxy)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide (L.29)



A mxture of 0.107 g (0.2 mmle) of

4- (3-chl oro-phenyl) - 2-[ 6- (4- et hanesul f onyl oxy- butyl) -

benzoi m davabrlrfe7shi azol e- 5- car boxyl i ¢ acid et hyl estePCTIEPAdO)66539 138 ¢
(1 mmol e) of potassium carbonate, 2 nmlLg@f acetonitrile and 0.035 nL (0.4
mol e) of norpholine was 25 refluxed for 6 hours. The solid was renoved by
filtration and the filtrate concent rahq\p snd educed pressure. The
residue was purified by silica gel chro ‘ eluting with

met hanol di chl or onet hane (gradi ent 0: 100- 58 8| ve 0.078 g of

4- (3-chl oro- phenyl) - 2-[ 6- (4- =N
mor phol i n-4-yl -butyl)-benzoiyi g%zfqb- 1-y1l}l-thiazol e-5-carboxylic acid ethyl
ester 0.410 as a yellow solid'il 3 S%To a mxture of 0.078 g (0.15

mrol e) of 4-(3-chl oro-phenyl)-246- ( 4&~gdryhol i n-4-yl -butyl)-

benzoi m dazol - 1- A-t hi azol e-5-carboxylic acid ethyl ester (1.41 1), 2 nL of

t et r ahy dAchiguEmo 32 (] romolghelel-[ondschipdereihory)@81zagm{dezodd - yihdi(Zyhlofo- | i t hi um

hydr oxi d e . xt ur - Skt ' U, hour s,
then_ congisal g tiaaar Blo BAGRER Eaedd TR AR MEREI AL oG 03

2010/ 1216WHEREH ER2609T GBEHT, 0.001g of prtasgfimuatidr and Dhis0p. Wesmadjaisted to ca.
O 0% AR LB INAL OGP RLS BFh fourd PP ERHPLALLS AR SOl 88! o4 B
4- ( 3- chl eneveheniilshtiddod (e fitttepotifiedbylevdisd phhje dikvazel ¢hrclazodraghyy dihtiddi azol

e-5-carboxylic acid (1.41 S ite solid. 5 Step 10. To 1 Xt ure of
0.050 g mﬁ?{ icemetPL@;W%fr @!ﬂé%ﬂkﬁi%‘?b% éﬁm@égﬁépc‘ iz(ﬁ-ﬁblﬁw‘}eﬂyli-zﬁ]ﬁﬁut y1)-
benzoi m giawatabrify-tibaz Befrodn ML XN|-fhéaz81i5katbbx e A)d ardid1.29h as a white

di met hyl f ormami de and 0.0418 g (0. 11 mmol e) of

1- [ bi s( dPevetehyMahi#oftet hyl ene] - 1H 1, 2, 3-tri azol o[ 4, 5- b] pyri di ni um 3-

oxi dg, hexafl uorophosphate(1-) (1:1) was added 0.016 g (0.3 mmol e) of

anmoni um chl oride and 10 0.052 nL (0.3 mml e) of ethyldiisopropyl am ne. The
m xture was stirred at anbi ent tenpExampleddfor 1 hour. The solid was
renoved i [ LT L ; ase silica
gel chr o%‘? oél ?"E{rﬁﬁ’t}‘wﬂ? g?? rég Hl\%r{’w]fgc‘g%lg%%%}ﬁg{e%/l\/%a({llg@ia?élr %glygir;]lt% ;028580- 100: 0)
to give Garb@ylig aofd amide (1.30)

4- (3-chl or o- phenyl) - 246- ( 4- nor phol i n-4-yl - b§t y1) - benzoi m dazol-1-y1]-

t hi azol e-5-carboxylic acid am de (1.41)H,R powder. M/ Z= 496 15
Exanpl e 42 4-(3-C hloro-p h enyl)-2-15-net cl

[ 3- (4- met hyl - pi perazi n-1-yl).- propoxy] S
- benzoi m dazol 1-yl | -t hi azcﬂke/- - carboxylic éﬁ“d am de (1.42)

N~0 N
[Sv,

To a mixture 0f 0.145 g (1 mmole) of 3-morpholin-4-yl-propan-1-ol and 5 mL of pyridine was

15 Stepl

added 0.001 g of 4-dimethylaminopyridine and 0.210 g (1.1 mmole) of p-toluenesulphonyl
chloride. The mixture was stirred at ambient temperature overnight and then concentrated under
reduced pressure. The residue was taken up in 10 mL of dichloromethane and washed once with
20 5 mL of saturated sodium bicarbonate, twice with 5 mL of water, and then brine, dried over
anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to give 0.22 g of

toluene-4-sulfonic acid 3-morpholin-4-yl-propyl ester as a colorless oil.

Step 2.

25 A mixture of 0.037 g (0.1 mmole) of 4-(3-chloro-phenyl)-2-(6-hydroxy-benzoimidazol-1-yl)-
thiazole-5-carboxylic acid amide (1.25d), 0.060 g (0.2 mmole) of toluene-4-sulfonic acid 3-
morpholin-4-yl-propyl ester, 1 mL of dimethylformamide and 0.160 g (0.5 mmole) of cesium



20 Step 1. A mxture of 0.350 g (1.87 mmol e) of

5-fl uoro- 2- net hoxy-4-nitro-phenol, 0.568 g (2.25 nmol e) of

( 3- br ono-woapoxplersert - but yl - di net hyl -si |l ane, 1.29 g (9P8%/Erawy6509

pot assi um carbonate and 5 nL of dinethy|formam de was heated at 60 degrees
for 3 hours. The m xture was cool ed, poured into 50 nL of dilute amoni um

chl or i decasbsingteivens haater @ixX0P degreqs formilempicpre Ehapnixro yapgooRd, e selidiyds acet at e.

The conbj e r g@gh% ' yat er,
once w tﬁ%geﬁﬁ@?aﬁ?fﬁg,t%ﬁﬁgﬁ%%ggr n %éﬁ@&n%@s%} %%&%@ g}?jg/: 94"%1 ered
and concernh pat@utrilerdarr (gedicoeD:{-edkUrte givi D2E eoif di(@-chlas-penyh-2d6-(By silica
00 6o BRSO oot . LR NG R AREEm 0 9L 4 Rl Ve

t ert - But ydwded- ¥BHIZ99%0- 2- net hoxy- 4- ni t r ophenoxy) - pr opoxy] - di net hyl - si | ane
(1'V.42) as a white solid. 30 WD 2010/ 121675PCT/ EP2009/ 066579 - 72 - A

m xture of 0.469 g (1.31 mmole) of

tert-butyl-[3-(5-fluoro-2-nethoxy- 4egirhpiesphenoxy) -

pr opoxy] - di net hyl - si | ane il V,42), 0,331 g (1.31 mmol e) of .

2- am no- HIEhppheoghng3-dimgthysmino-propanpdiepraimidagolol-shithiazqless2) 1. 28 g
(3. 93 M| BdxyTic acRSIidR: p@fiponate and 5 nl of di methyl formam de was heated
at 70 degrees for 3 hours. The m xture was cooled and 3 nL of 5 6M

hydrochl ori ¢ aci d was added dropw se. I'Ni r )0 ng RS continued for 15

m nutes. The mi xture was poured into 5

Jer, and the precipitated
orange solid was coll ected by fiItration,S . wth water, and air-dried
to give 0.535 g of ﬁ

=N
4- (3-chl oro- phenyl)-2-[5-( 3- droxXyr g ox%f- 4- et hoxy- 2- ni tro- phenyl am no]j -
t hi azol e-5-carboxylic acid amxd/(r;\()\(/:p A0 Step 3. A m xture of 0.200 g
(0. 4210mml e) of 4-(3-chl oro-phenyl) - 22xF5=3- hydr oxy- pr opoxy) - 4-

met hoxy- 2- ni tr o- phenyl am no] -t hi azol e-5-carboxylic acid am de(VI.42), 0.150
g of 109%tsalll adi um on carbon catalyst, and 4 ml, of 96%formic acid was
stirred - o 0f r - er at - S.
The. m xt b & iyl TR0 EE ki) M SLARARRhE AR ATRPLAI ML of frichie Q4

Di at omaceeusldedd Ol patid-vimstdamechywiding ahd 038 € g 42 incholeybépfolhdneatghongls heat ed
at reflux, fof, ol SORLEM. ANd.soncentLat edundsr .f eAUCEd, RIET U Ger The
resi due Was di ssofved in i, < Sf™ rrefnﬁyflsu ox1de “and 0 3Y g o?d potassi um
hydr d¥i desdided brasbure. ofhavasidue wasaleddedh tF mpwifd@hlofdigethdns bbd @ashad osdeiwithed at
roomtenperature for 1 hqur and then diluted with 1Q ni  of ter. The

Fosul 1 ng b er e Shadd s Pe BRI § I olb SR RIS AET S PHErwat er to
give 20 hnl@ugmagnesium sulfate, filtered and concentrated under reduced pressure to give 0.085 g

4- (3-chl oro- phenyl)-2-[6-(3- hé}?‘i oxy- pr opox%/) - 5- et hoxy- benzoi m dazol - 1-yl ]
-t hi azoPdolereat-pyiopG Cidat-igneHimlagunq-propslosienas HcqiRfisst @l sol id. Step 4. To a
m xture of 0.067 g (0.15 mmle) of

4- (3-chl oro- phenyl) - 2-[ 6- ( 3- hydr oxy- propoxy) - 5- 25

met héRy- B€nhZoi ni dazol - 1- A-t hi azol e- 5- carboxylic acid anmide (1.42a), 0.036 g

(0. 36 I et hwlam 12 ( nem de.: 0 _degrees
s adaed o Bald0G WHAhEE) BEZetthe She OGO RRARidH 089 O0e
was st i r thedolkercatbdxpliv acahamidh €2 5d), 9105d 2 (8.2 tnumale)edf telnensi-enfooislaoidilde

sol uti on,wa dded dropwi se. The .mxtuwe wa i ntQo 2 aof. water and
oxt 1 not od R RIS RE R St Ry O mAtRg: SR B9 4@l e Sl o
ext r act scatsimete3ths\Wwastbed 110D kegedsiforeX) mintifes. 2Bhavhixafre wad @rojedpthe solid wds 25 nl of
saturated sodju i carb te sol ut.i.o once with .25 of brin ri.ed over
ROt R R et ot R R e A N ey v s e R

gr ess lﬁll’ le}x/itﬂ_ h@td%sﬂedw?eﬂé@ﬁag%a?ﬂmm?mo:@ao gﬁg :oe)es glo® ﬂ-(ichl@ﬂ{;ph&h&lblzi[a(rl-, of

i met hyl f or mam de an . m .. of N-net hyl pi perazine. The m xture was

cool ed, POEHEGIRR-BropexyH e%@%ﬁ@ﬂ-lésﬁ%?léé-%amowq NG (i 1285 grvhify

et hyl acgiale. MHiezLcos@i ned organic 35 extracts were washed three tines
with 25 ml, of water, once with 25 nlL of saturated sodi um




WO 2010/ 121675PCT/ EP2009/ 066579 - 73 - bicarbonate solution, once with 25
m. of brine, dried over anhydrous magnesium sul fate, filtered and

concent r aveaounides7sr educed pressure. The resi due was purCrirEpdodpeasid i ca gel
chromat ogr aphy, eluting with methanol -gschl oronmet hane (25:75) to give 0.026
g of 4-(3-chl orophenyl)- 2-

{5- met hoxy- 6-[ 3- (4- net hyl - pi perazi n-1-y1) - propoxy] - benzoi m dazol - 1-yl It hi az
ol e-5- 5 carboxylic acid am de (1. 4ﬁ}}anﬁ‘]§le§2pi nk solid. M/ Z= 541 Exanpl e
43

4- (3-Chl Mmmmhpnﬂnz-[m-pmeyidﬁl—(-Sl-pmppky)menzmmjrdazpr-bpl)atynazcﬂeﬁzoi m dazol -
1-yl1]- thi gzol.e dcar? x(xb%)c acid amde (1.43) To a mxture of 0.070 ¢
(0.15 Bt ?xy&c A (%m k - phenyl) - 246- ( 3- hydr oxy- pr opoxy) - 5-

met hoxy- benzoi m dazol - 1-y11-t hi azol e- 5- carboxylyc acid am de (I.42a), 0.039
g (0.30 nmol e) of ethyldiisopropyl am nd:Hnq 3 f di methyl formanide at 0
degrees was added 0.021 g (0.18 mmol e) of sf onyl chlori de.
Stirring was continued for our and thed LymL of 15 saturated ammoni um
chl oride sol ution was adde@he m>6ture wa/ poured into 25 nL of water and
extracted three tines with et ate. The conbi ned organic
extracts were washed three tines vmth 7 of water, once with 25 nL of
saturat ed sodi um bi carbonate solution, once with 25 mL of bri ne, dried over
anhydr ouStepagnesi um sul fate filtered and concentrated under reduced

pressure, The resi ed_at 8 de rees for ou th.2 mL 20 of
di met hy|T6ﬁﬁﬂﬁPﬁ@f§§§6\§9§ g g?-wmr Hol¥ Opaﬁhleolcmh?e‘airﬁwmﬁ%em pour ed
into 25 mdde@b.00RLeF4ARftRNIMAEHRMidcing ©. 38l BES mitdid) 020- t@merﬁﬁugﬁ 1 acetate.
The conbi ned organic extracts were washed three tinmes with 2 of water,

once wi t fhlomen{Thgmixtyie yyassegedy dMBipNbicERFBBHRY EHugt gid Ban ceserradipders ni

of briigneyeqffch feksQEr TRNBYAIOHS tIRINE S 2E WrliRhBrorhdthdn8 hEHAWRINE] 6RRGAN rat ed
under reduced pressure. The residue was purified by silica gel

chr onat ot @bioy satQ@teélsendmm@lwhOhatméwm roth- i e bbwetee erdithen pignog diied ayeyi ve
0.021 g %Ihergro(ls?‘mﬁ%{ ? Hﬁ@yéi)er&izla%a co% centrated under refiqud yre]ssurehto 5 c 0 384 ¢

met hoxy- - propoxy)-benzoi m dazo

5- car boxgf tpblela'c4-du1&1mocbeld(3lplp&)dlaé -yd-ppipykesswlas @ pinksilidZ= 528 WO

2010/ 121675PCT/ EP2009/ 066579 - 74 - Exanpl e
44

4- (3-16hl step2phenyl ) - 2- 15- met hoxy- 6- [ 2- (4- et hyl - pi per azi n- 1-y1) - et hoxy] - ben

zoi m dazglmlxtur otJ 0. 63@‘ a&)(?lln?mgle)cgfr 4{28{( llolrg -p eny% f‘ Eg hydrox]}'f- A 011?11dazcc|)1-1 -y)-
thiazole-5-carboxylic acid amide (1.25d), 0.060 g (0.2 mmole) of toluene-4-sulfonic acid 3-
piperidin-1-yl-propyl ester, 1 mL of dimethylformamide and 0.160 g (0.5 mmole) of cesium
carbonate was heated at 100 degrees for 30 minutes. The mixture was cooled, the solid was

20 removed by filtration and the filtrate purified by reverse phase silica gel chromatography, eluting
with acetonitrile-water (gradient 40:60-100:0) to give 0.035 g of 4-(3-chloro-phenyl)-2-[6-(3-
piperidin-1-yl-propoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (1.32) as a white
powder. MH+/Z= 496

25 Example 33
4-(3-Chloro-phenyl)-2-{6-[3-(4-methyl-piperazin-1-yl)-propoxy|-benzoimidazol-1-yl}-

thiazole-S-carboxylic acid amide (1.33)



Step 1. A mxture of 0.374 g (2 nmol e) of

5-fl uoro- 2- net hoxy-4-nitro-phenol, 0.439 g (2.10 nmole) of 10

2- (2- br omwoabtvoreyg7st et r ahydr o- pyran, 0.828 g (6.0 muol epCofEPp@YAsESTUM
carbonate and 5 nL of dinethylfornmam dgywas heated at 80 degrees for 4
hours. The cooled m xture was poured into 50 nL of dilute amoni um chl ori de

solution and extracted three tinmes with Q thyl acetate. The

conbi ned organic extracts were washed three(ti th 25 nL of water, once
with 25 nL, of brine, dried over anhydrous hesi uflsul fat e, flltered and

concentrated under 15 red ressure. Th§ Rsi due was purified by silica

20:80-30:70) to give 0.370

242- (5-f | uor o- 2- net hoxy- 4- nltrophenoxy xykbtrahydro pyran (I1V.44) as a
yellow oil. Step 2. 20 A m xture of 0.370 g of

2-[2-(5- $%néro 2- nethoxy 4-ni tro- phenoxy) - et hoxy] -t etrahydro-pyran (I1V. 44),

0.296 ¢ )1 <0f en - I - carboxylic
aci d an 95 PhROrphaR e (PR R SR AR SO SRR PO

di met hyl pyrdieny dedials). 0 ag efd-ditnetfladegmpeeding erd B19op(lsnmdlepoigeol ed i xt ure
was pQur annnnlun1c n

b oo o« 2t b Pua Tsfie s R B o Gl b SR b e e

25 and atdncéhtiaed ndergedieedprdsiOreg The (Sdab |W@$ akahgniyil2) n2- of dichloromethane

{4- met hoxy- 2- ro-5- ahydr r ony et ho h ny | am o}-thia
zol e- 5- c%f%b"éﬁ%(‘{)]?‘f @Cawlth%ﬂ%'ld%‘rsewa e‘fﬁ??}{l %’“ateA ‘W’F%(‘E’l‘jﬁ‘l 8‘& ‘g A aél (0. 86
Mol e) Ofhed biisk; @BAEDSWRr RIG ALY magneﬁlﬂmfﬁalfﬁtexﬁ/ltegedmnﬁ @ndRntraded @fder reduced
(tetrahydro-pyran- Zé%]oxy) ethoxi] phenyl| am no} -t hi azol e- 5-carboxylic acid
ami de (\pressyip)to giye 9538 ¢ b 8-(400styAPIPSER Iin -Bh-PEbester éat &919dess athd 3" L of 96%
formg acid was stirred under 1 WO 2010/ 121675PCT/ EP2009/ 066579 - 75 -

at nosphere of hydrogen for 16 hours. The m xture was filtered through

di at omace@ng- earth and the di atomaceous earth pad was washed with formc
acid. Th e

concentr%f% ‘ﬁgff :ﬁ@%ﬁ?ﬁﬁ&&@)@&4§;&m#ﬁ5&8@9%%92H&%§q§£§%§ﬂ, %qﬂhw% mL of

di nmet hy| shidzélexd-cheboamiic @:idZﬁnlge Ol 2500 103 igu( 2 myrdo oy fdeug re- 4lsuh1bnmfacmi/aﬁt(ér was

added dro S t roomt gie f
o oo, SR B e IS ISR E S b GG B BRI SEIDRDMSTh NGO ¢ s
col | eat eckstiyn cfalrlbdnﬁt&tv?a@ meaasmhtwae BegeasifértOmaihetkes. t Theghixgir®waSddopdothe solid

i ol - 3o ERPEBUP! T A4 o P e g i e gF o 8- 4. To

m xture @htith \Oﬂoa@to(nﬁnfbswmmgﬁhle@tf4o 60 100 0) to glve 0.025 g of 4-(3-chloro-phenyl)-2-
4-( 3- chloro gﬁenél - 246- hydr oxy-eth %
met hoxy- b %!zmlperaznyhylkwwl EG@O% %ekw}}cth%fl%rSéﬁibaéyl(01acui@é?}lde 0.041
g (0. 242qmmp g;@wgﬁd&%R%}qMHggplymylanlne and 3 nL of dinethylformam de O
degr ees mas added 027 g (0.24 mmol e) of nmethanesul fonyl chlori de.
StirrdOng was continued for 1 hour and then 1 nL of 15 saturated ammoni um
chl oride solution was added dropmnsgzgﬁmg jixture was poured into 25 niL of
wat er and extracted three tines wt nE of ethyl acetate. The conbi ned
or gani ¢ &x3-Chbirs-phend)-2d6iie gytrblidie-1tylrmaopewiy)heasimidaodl- gl -Griazodaae with 25
mL of sa&&h q ﬁﬂhﬁﬁb ig rbonate solution, once with 25 nL of brine,
dried over rout i Ium sul fate, filtered and concentrated under
reduced pressure The reS|due was heated ato80 _degrees for 1 hour with 2 nL
20 of di methyl formani de and 0.080 g of Hd'n per azi ne. The m xture was
poured into 25 nL of water and extracted t s md with 20 niL of ethyl
acetate. The conbi ned orgaz;fbextracts meﬁﬁé«ﬂshed three tines with 25 niL

f i

gel chromat ography, eIutlngL\/ \/ﬁ\/b icet e- hexanes (gradi ent

of water, once with 25 nL at uraped _sodi’um bi car bonate sol ution, once
with 25 nL of brine, dried anfiyd 5 gnesium sul fate, filtered and
concentrated under reduced pressure. ¥ge sidue was purified by silica gel
chromat ography, 25 eluting with nethanol -di chl oronet hane (gradi ent

12: 88517S8B).to give 0.023 g of

o1 i dazol AN Ao 8V S Pty b s BT S Ak Sl

M/ Z= 5217azole 5-carboxylic acid amide (1.25d), 3 mL of dimethylformamide, 1.6 g (5 mmole) of



WD 2010/ 121675PCT/ EP2009/ 066579 - 76 - Exanpl e 45 4-(3-C hl oro-phenyl) - 2-
[5-neth oxy-6-(2-mo rp h o lin-4-yl-eth oxy)-b enzoi mdazol-1-yl] -

t hi azol e-wocartiaxe’si c acid amide (1.45) 5 C  To a nm XPOTEPRH0ID6G79 ¢
(0.15 mml e) of 4-(3-chloro-phenyl)-24g4(2-hydroxy-ethoxy) - 5-

met hoxy- benzoi m dazol - 1-y11-thi azol e- 5- carboxylic acid am de é 44a), 0.041
g (0. 242casmwpl @ybophteant (L2AT n%démpyt)a}ﬁlriéomé -lowg-pestpat wiasthiegte o ¥l de 0

degr ees M% ecR499%00r c%ol(eg nﬁ% m'ywa!s?hﬁ% tzB%LG;?HLi%&% AL Qi

Stirring Was contintied for ur an irated gmmnl um
chl ori depsabute oslleviad ba fitteionr "Blpn/ﬂokéwaﬂ'h‘Eumiedtmuhehanhié ﬁnﬁlullo@ﬂvel N0 29 L of

wat er an ctedthre ti.ne ith th The cqnbi ned
or gani o SRt EeRgoaEm LSS R A P B e GRS Epo MR BT s
mL of Ssatmida{ieXtapah hiowhb@alt bonat e sol ution, once with 25 nL of brine,
dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was heated at 80 degrees for 1 hour with 2 nL
15 of di g{@f)bylformam' de and 0.080 nL of norpholi ne The m xture was poured
into 25 of water and extracted three tinmes wt mL of et%\i acet at e.

The conbﬁﬁ@atuéer@fé}ﬁ‘lé gdRtlraepls) et K- erdinser PiomRpEa- hew%@ld@@qlﬂ PEH-cieronat er

once w tﬂle%';’_?l)%aéaﬁe-ﬁ‘@ér%x%m@‘éclé‘a{%'ﬁdérﬁ @4@8@9%@5&&%%%&&@%‘@ Molsh 25 nlL
of brine, dried over hydr ous magnesi um sulfate, filtered and concentr at ed

underlOr e@lﬁ@éﬁﬂ Oﬁp@%wﬂbﬁﬁ@er @80 laziel mmpmrlq)dlﬁiee@dwﬁélmlr the3 getole) of
chro mat 0 1'3%{15 u%g lst%]réﬂt 4t 160 1%(&5 z%té]%ﬂ%l 19k GO PR PR G8 Stbr feBudhVe

0. 017 or o- pheny
met hox y pregsRrarardohikddrvith 30 mbohextg). - Denzaipriatazol ooleoyddl bytfHirdmnlagd Brecar boxyl

ic acid a

2010/ 1218 PR e Rl 556 8 AEEHEE ottt rinddr b
[ 5- met h peoye6A-{bdrAoirhibydol-piypl-tiaaale45-chrbpk yiet doyd gmible @r32pas awhisezsolid. 1MH)Z=
t hi azltgl ez‘&-car boxylic acid amde (1.46) 5 C Step 1.

Example 35
2-(6-{3-[Bis-(2-hydroxy-ethyl)-amino]-propoxy}-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-

H,N °
~ Cl
s

HO™™Y N

HO/\/N\/\/O N
»
20 N

A mixture 0f 0.043 g (0.1 mmole) of 2-[6-(3-chloro-propoxy)-benzoimidazol-1-yl]-4-(3-chloro-
phenyl)-thiazole-5-carboxylic acid amide (1.34a), 1 mL of dimethylformamide, 0.069 g (0.5

thiazole-5-carboxylic acid amide (1.35)

mmole) of potassium carbonate, 0.001 g of potassium iodide and 0.029 mL (0.3 mmole) of 2-(2-
hydroxy-ethylamino)-ethanol was stirred at 100 degrees for 3 hours. The mixture was

25  concentrated under reduced pressure, and diluted with 20 mL of water. The precipitate was
collected by filtration and the solid triturated with diethyl ether to give 0.029 g of 2-(6-{3-[bis-
(2-hydroxy-ethyl)-amino]-propoxy}-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-thiazole-5-
carboxylic acid amide (1.35) as a white powder. MH+/Z=516



To a m xture of 0.500 g (3.57 mmol e) of 5-fluoro-2-hydroxy-benzal dehyde,
0.694 g (6.4 mole) of triethylamne, and 5 nL of dichl oronethane at O

degr ees wwa® 2atdieds7dr opwi se, 0.444 g (3.90 mmol e) of net RamEPIDOHGST9
chloride. Stirring was continued for lgsm nutes. The m xture was 10 dil uted
with 30 nL of dichloronethane and washed with 20 nL of saturated anmoni um
chloride solution, 20 nL of water, 20 m, of brine, dried over anhydrous
sodiumsul fate, filtered and conce @9 gnder reduced pressure to give
0.760 g of nethanesulfonic acid 4-f uor 3 fornyl phenyl ester as a yellow

oil. 15 &(&ﬂhhromemylmxm[ﬂ-ez -b§droxy~- 6ﬂnygm(1ﬁo)41§ropnm]d))ennﬁmm&)ﬂah¢5ul fonic
acid 4-fluo r e r and 10 , of methanol at O degrees was
added, p io)'%lwsrg’ %grap%a%dﬁu@gg) 0. 200 (5 4 mml e) of sodium

bor ohydri de The m xture was stirred at 0O de or 10 m nutes and then
concentrated under reduced pressure. TheH |du s partitioned between 50
m. of ethyl 20 acetate and 50 nil_, of water 1 ® hydrochl oric acid was
careful |y added. The mixture was stirred atS LQpm tenperature until gas

evol ution ceased. The aqueous k}ayer was ext r>/ct ed three times with 20 niL of
ethyl acetate. The conbi med drgar o1 w@ re washed with 30 nlL of brine,
dried over anhydrous magnesi um sul fate, “red and concentrated under

reduced pressure to give 0.740 g of methanesul fonic acid
4-f | uor oAZniktnely @Oy0M8tYI 1-rpiaeiy bf Bt @Fch&ﬁo-@roﬁb@kﬂ)diﬁlnﬁﬁrhidaﬁﬂ-l%ﬂ]@{b—(iichla'm- a

T ?(f ﬂgreog%n%l}gﬁ%g?%%ﬁ%&ﬁ)éﬂ@ |am£%<g?fa§rﬂ3fln}e@? Ci”gﬁﬂ%iﬂf 08 Q3 furi ¢

acid at RnfRILEFS RS @M@tedm emvg SpotAsiGMlistidd W@ 1 L @ DmiFole) Of 2-

concentrated nitric acid a , of concentrated sulfuric acid. The
mi xt ure HEEOSHpRUYS dtiged fitdQO é?ﬁﬁeeéi?rr%qué@d s e uEs Wssoed s lidvapt et hyl
acet gpe. rem%ecpm'n‘aﬁ& Qﬁgﬁé"ﬁlﬁate?’t}lg&ﬂ-@/ r%?*&@ﬁﬁp gfﬂ%:?ggpcqt{r&ﬁéﬁégr%phy glﬁtmg

ri

| ayers were washed with brine over dr ous nmagnesi um sul’
filter edwihdcotemciEnyitar @hdisntdt:8(-Elidde gpe @é)é @1 gef 25pd3 @éﬁ(%m]edmmethyl)

triturat A1

4711 or o ant-bPp Ko Sl 18 Ak By Lo FBL ARSI AN i ¢
sol i d waf.3beataedhitepomeattt. UMHfFGI= 4/2hour with 100 nL of nethanol, 2 nL of 5
trimethylorthoformate and 0.10 g of p-toluenesul fonic acid nonohydrate. The

m xture was neutralized by addition of saturated sodi um bi carbonate
sol utlison and then concentr at ed undeExznﬁpluGed pressure. The residue was

partitio acef, n_.of.s rated sodi um
bi car bon% '?gcg' Toth S'i’}‘%) g'ﬁgi[‘b%' ES?E Z‘R‘/\'é's}'l)g?'ftg %\?BF“"&W@?%M@ magnesi um
sul f at e, tiiddolecs-eskbaxdicGRiicAnide a9 under reduced pressure to give 2.6 g of

nmet hanesul fonic acid 4- 10 fl uoro 2- hydroxyrret hyl-5-nitro-phenyl ester as a

white solid. Step 4. A mxture of 2.71 gy % e) of methanesul fonic
acid 4-fluoro-2-hydroxynet hyl-5-nitrophenyl |9 of manganese

di oxi de and di chl or omet hane was stirred at % tenp 'ature 15 for 16
hours. The m xture was filtered through D a

ceous earth, and the filter
cake was washed with tetraE,ykdrgi\,r/a\/oT ,rﬂnate was concentrat ed under
reduced pressure. The resi eNl'was heat peflux for 1 hour with 100 ni
of nethanol and 0.5 g of /pN uene sul fo NEl.CI d nonohydrate. The m xture

was cool ed, neutralized with saturated sodi um bi carbonate sol uti on and
concent r 8€Bd- under reduced pressure. The residue was dissolved in 100 nL of

20 dixghl @rﬂaﬁw@m 8@@%\@%&1@@) ¥4 a@&rwpﬁé@@ ﬁ@ﬂhﬁ%@t&ﬁi&ﬁf@&& 159% ution.
The di chl oronet hane |ayer was concentrat ed under reduced pressure to give

2.13 g ofhimelerraseniyiotidamadp d.22d),di ek Rbsdiipetyfomamifle, 19&16%32ﬁ|f1@m@ﬁ)mfe nyl
ester (I Y8 ithaR HEL 1Y) (ll 5 mmole) of 1-bromo-4-chloro-butane was heated at 100

degrees for 1 hour. The mixture was concentrated under reduced pressure, diluted with water
and the resulting precipitate collected by filtration. The solid was triturated with diethyl ether to
25  give 0.279 g of 2-[6-(4-chloro-butoxy)-benzoimidazol-1-yl]-4-(3-chloro-phenyl)-thiazole-5-

carboxylic acid amide (I1.37a) as a light brown solid.



Step 5. 25 To a m xture of 0.348 g (1.13 mmol e) of nethanesul fonic acid
2-di met hoxynet hyl-4-fluoro-5- nitro-phenyl ester (IV.46a) and 4 nlL of

di et hyl swbf2omideq75cool ed briefly in an ice bath, was asdedpdeoopeésse a col d
solution of 0.10 g of potassium hydroxgge in 1 nL of dinmethyl sul foxi dewat er
(1:1). The resulting dark red m xture was stirred at roomtenperature for
15 m nut &spand then was nmade acidic by addition of 1 Mhydrochloric acid to
give a yegl t ween

et hyl ac%f%%%&gﬁﬁi%%%%EBQ?mﬁgggyé ecﬁﬁﬁégﬂégﬁgyggﬁﬂggggxtr ctedﬂb?ree

ti nes w plien25-thdzobf Searhquhaeelﬂatrmie (B'B\’éi);ibﬁanﬁdnmt@dfmrmammly,d} 3 Svei0eSwashed
three tines ce wi.t h r|n ri ed, over
anhy ar oul sy LS Bl Plerd® Fho MGl iRl st gl B

pr essuyr embmygplp&aﬂné.ﬁ& sgm@ﬁ a151-()'0|dd@1r6652fﬂh§’ ddSlﬁxyTHbfﬁixtdr@wb@cﬂﬂlaénﬂﬁh:yldlﬁde(r| V. 46b)
as a yell w ol id. 1 PCT/ EP2009/ 066579

suspensi GiYGf PESE5% a@ ﬁﬁ%ﬁ?gﬁi g‘gvaﬁﬁﬁt gg%?‘i??f?‘éaé? WB%%P? Ctegﬁ%gh@t%

i odonet hmeth@mldanmat&{fwﬂl cﬂl@th?b’dtﬁe@’fd@% dels/\gﬁf@gxlad@mqjh ORM-5.86- aa(zsol ution
of 0.141 g (0.76 mole) of 5 Iuoro- droxy-4-nitro benzalde

(1V. 46b) mFWY&PlPr?Ia%}F'ldil torlenzREmid 1%@@8@@@&?%@)%‘% jeidamidg (ﬁ-’cﬂ) @t # on
was stir ek AwdPonmHepesature for 3 hours. The m xture was poured into 50
m. of water and extracted three tinmes with 25 nL of ethyl acetate. The
combilfed organic | ayers were washed three times with 25 niL of water, once
with 25 nL of brine, dried over anhydrous gagne5|un1sulfate flltered and
concentrated under reduced pressure tlaglve 0. 143 of

5-fl uor oQ—(3F£ihlmx-3ph4nyi)-2-r[6)-(4}ewznli(rlmhwilebl(tbxy)%n;mmsiazo}ybyl]ﬂhiamjlé-iSd. 10 Step
7. A mxtu q mda ) (iés 6 nmol e) of

5-f 1 uor ot~ %@f Anﬁ benzaldehyde (I'v.46c), 1 nmL of
trlnethylorthofornate 0.025 g of p-toluenesal fogsic acid nonohydrate and 5
nL of nethanol was heated at reflux for HMe¢ho he m xture was cool ed,
neutralized by addition of saturated 15 sodismprbi€ar®onate sol uti on and
concentrated under reduced pressure. The ré‘Lcue was partitioned between
ethyl acetate and saturated sodlunlbbcarbon e solution. The organic |ayer
was dried over anhydrous ﬁﬁﬁNéEFﬁN\é mii jlltered and concentrated under
reduced pressure to give @ 3 g of

1- di met hoxynet hyl- 5-f1 uor o- 2- net hoxy- 4- nltro benzene (1V.46d) as a yell ow
oil. 130 S[rﬁlﬁtu&: ofA.073xt (l()r06 nﬁﬁol@) 29 6g 4{cBloBBburof) rnxdlimidazol-1-yl]-4-(3-chloro-

1d|nethox 15f| zen V46 (0.98
ol o) - OB RS et NI Ao B 15 L4 Ao S g hice: 601 Brbas
(V.2), OmBbf)efpatatnEmbonitc0.08ESH a@ﬁﬁﬂﬁ%tﬁ&@rﬁmﬁ)lﬁ il (00f5 mmole) of

di met hyl formam de was heated at 60 degrees for 3 hours. The m xture

cool ed, Pomhebne wsstieed tt /90 pgresifomd bBIrg nYhsrpiyre s Aonestratsfh ynden éeduced

preci pi t gl-ggr0 ﬁlﬁfwﬁte%%ﬁ@m oF@hﬂeﬁ CHRGDrRYpifald Wds2bilQRd YRSk thevat er
and air dried to give O.

4- (3-26nl wlléﬂpt}uéwﬁﬁgﬁil\yﬂfzdle@ylcﬁthﬁétmm@%%Shg/mf%(%éﬂq*r@wle@dhh{%‘bﬁbmmhakn no) - thl a
zol e- 5- l4i I f

(0. a2 rbr s P RE S nlelior B tarblsERehosdlle STl EaPlas g 9

nitro- phgnykankﬂbWZfﬁﬂhzole 5-carboxylic acid am de (VI.46a), 6 nL of
acetonitrile, 2 nmL of 6 Mhydrochloric acid heated at reflux for 2 hours.
The m xture was diluted with 200 nmL of ice-water and the purple precipitate
was collected by filtration, washedEwimpledater, and air dried to give 0.140

4 ( 3 Zonl Sl fA Ay S ie et - Hharspeni Ry e rHiLl) e- 5-

35 car boxyl}ithisx6le - @b 1ic Weidhddide (1.39)




WD 2010/ 121675PCT/ EP2009/ 066579 - 80 - Step 10. To a suspension of 0.100 g
(0.23 muol e) of

4- ( 3- chl owo-2pteenydrs- 2- ( 5- f or ny1l- 4- met hoxy- 2- ni t r opheny| aoirmepewhs@zol e- 5- ca
rboxylic acid am de (VI.46b), 3 nL of _gaturated ammoni um chloride 5
solution and 3 nL of tetrahydrofuran was added 0.100 g of zinc powder. The
m xture Waplstirred roomtenperature until the organic |ayer becane straw

| : N t
Partiti ona B ko) m R B A e R e L R B S I S 55
of t et r athydolofSucaaoxyllheidarganil €5d)af.6 minesdidethgldoromeidead g g LS mednesi um

sulfate, filtere and C ted r gssur give a red
solid. TRESTYTSEioH e s8st$$ftpé)?ﬁs%ﬂtlmr oag atng?r)p%éi(riéﬁa)re FES ﬁ?t of gl aci al
aceti & achl@iroﬁﬂﬂhygoﬁﬁnmya@ﬁeaterdlaHE(Dd’Id/dgﬁHet e Babomt &hé mixtdre Ay combtirdidien

concentr at ed r reduc he resi due art.itione et ween 50
mL of et H‘%ﬂer’é? lé‘ie PESHNY dgbteﬁrﬂv %ildﬁ‘g& o3 tehAnd 4 %Bﬂ’iﬂ% Ig%ﬂllﬂftafeo“r?ﬂe@fﬁg YYor gani ¢

| ayer wasindfioedriRwelid ¥adyieds wﬁﬂilg[&ﬁyll blﬂﬁh’c‘tbl lofvatoen32fel dftigB @bl pheaonoamt r at ed
under reduced pressure to give

4- ( 3- chl HHENBESHPEY-! znzeemfiwhwl)fsth%@lﬁrés@ylrb@éﬁmcrﬁ Haidp(l.3%99)ms a white solid.
1-yl)-thiazol e-5-carboxylic acid amde (1.46a) as a yellow solid. Step 11.
A mxture of 0.053 g (0.13 mol e) of

4- ( 3-16nl 8ep2phenyl) - 2- (6-f or my1- 5- met hoxy- 20

benzoi mQ%Qureloéb]dz1t%k'o§§8;%:ﬁo@f&%§oaﬁ)6% AGHS-& %@&&% gg). 0.030 nt of

N- et hyl pi peri azi ne ium t and 5 nL of
di chl or omman@zm}ab-ybithlam&aarbommamér@ped@(ﬂ a%e (1 HmL1E dhm@lhydforﬂihtﬂidﬂi xture

was part ni of di.ute tassium carbonat e
sol uti onbgk?g ggz \Aﬁa’?af%ﬂw SPMERRREC Y, @Hgf'agi? (&,)9 Zr) O\?\nﬂas seygar ated and
t he aquepiparatiayens M&dexl(mactergeds foln 5 @eurts | TRSmMMtirh wﬁ@cddledofhedolﬁxmzm onet hane.

The caqmbi ned ani c shed wiith 30 f brine, dried over
LR S R A E A RN e O i
The resi dug a&&ﬁ’ﬁll‘[ﬁw’-\l\/i‘[ble@rdd)énﬁld 8200\ to gi% omas @Q)Ifa-mﬂl)éhloﬁi pﬁehylgz%t[n

nmet hanol - di chl or onmet hane (gradi ent 15;85-20:80) to giv

4- ( 3- chl Bydspehifrpethyl @p%%%wl mfozwyﬂr@@m1m15?2ﬁéﬂak}| Wlazolwr@fww}c $&hzoi ni d
azol - 1- Aghiak azeh 65 PwhEapdhey! veaet sbam de (1.46) as a pink solid. M/ Z=
497 WD 2010/ 121675PCT/ EP2009/ 066579 - 81 - Example 47 2-

[ 6- (4- Met hyl - pi perazi n-1-yl net hyl ) - benzoi m dazol - 1-yl ]

-4- (4yptrifluoronethyl -phenyl)- thia arboxylic acid am de (1.47) 5
Step ? A mxture of 0.1171 g (O. 40E%Tr§plﬁ ?

2- am no- 43 ﬂrlqro-fﬂhlmﬂbﬁ‘é&h%fhymgnwn)owhnlalz-d-}ﬂ-@r@OXY)ehmom}idhml-aQil]d ani de
(V. 47), 1az%?e—5 galﬁ) X}fhc ac{m{)&]ﬁl\, (910)4- di met hoxynet hyl-2-fluoro-1-nitro-

A mixture 0f 0.021 g (0.05 mmole) of 4-(3-chloro-phenyl)-2-(6-oxiranylmethoxy-

25  benzoimidazol-1-yl)-thiazole-5-carboxylic acid amide (1.39a), 0.5 mL of dimethylformamide,
0.035 g (0.25 mmole) of potassium carbonate and 0.009 mL (0.1 mmole) of morpholine was
heated at 100 degrees for 3 hours. The mixture was cooled, the solid was removed by filtration
and the filtrate purified by reverse phase silica gel chromatography, cluting with acetonitrile-
water (gradient 20:80-100:0) to give 0.012 g of 4-(3-chloro-phenyl)-2-{6-[2-hydroxy-3-(4-

30 methyl-piperazin-1-yl)-propoxy]-benzoimidazol-1-yl}-thiazole-5-carboxylic acid amide (1.40) as
a white powder. MH+/Z= 514



benzene, 6 nL of dinethylformam de and 0.6741 g (2.069 nmol e) of cesium
carbonate was 10 heated at 60 degrees for 5 hours. The cool ed m xture was
added t o wDl2otoe12acp8eous anmoni um chl ori de. The preci pi t aCe/BrRA®IDISIECt ed by
filtration to give 0.1771 g of 2-(5-diggthoxynethyl-

2-ni tro-phenyl am no)-4-(4-trifluoronethyl -phenyl)-thiazol e-5-carboxylic
acid amde (VI .47a). Step 2. 15 A m xture of 0.9023 g (1.87 nmol e) of

2- (5-di met hoxynet hyl- 2-ni tro- phenyl apg LZ?’(4’
trifluoromethyl-phenyl)-thiazol e-5-carboxylic acid am de, 34 nL of

acet oni t #4i(3-€h¥oro-phényi}-2-¢6-(4Molpldilinedry Bivu tgl)-dbenzbimik zblelay lp-dhiatolé8- degr ees for
2 hours. The DOI§? nix@ghg was diluted wwth 50 nL of water. The resulting
precipitgF OIS agig, quaide y filtration, washed with water and dried to

give 0.5766 g of o}

2- (5-f or ny1- 2- ni t ro- phenyl ami no) - 4- (4- tf-Ntuor brelf hyl - pheny1) - 20

t hi azol e-5-carboxylic acid am de (VI.47b) as.d&n6rdige-red solid. Step 3. A
m xture of 0.1041 g (0.23%, | e) of S\_N

2-(5-forny1-2-nitro-phenylgzi 0) - 4- 4-trifoﬁbronethylphenyl)-thiazole-S-car
boxylic acid am de (VI.47b); onet hane, 0.0781 g (0.772 25
nmol e). of 1-nethyl piperazine and 0.2 (.195 nmol e) of sodi um

tri acet oxyborohydride was stirred for 15 hours. The mixture was treated
with 1 n$tepfi. saturated amoni um chl oride, followed by 10 nL of saturated
sodi um bi car bon

35 i nut BTN U0 MRERO G B T SR Bt T G e (PR RO GASE D, The

combi nedes@drgam € (03RO R) YdeSiublichBEnAY,20 nANBYHmeusIfsadidias, sad £ 83 e(10fi | tered,
and concentrated 30 under reduced Pressure. The residue was purified by

si lica g@moiyrdidiesshaprgthykPdivpiegl-tterbenaane 03 byateles ¥8 irersesir0owr066579 -

82 - et PANQlotdintiRiuRr QRS RAQ Syl 0A FICHE wakerIRd 20BN thiRe Hn¥Ewlh 00 mg o@f
2-[ 5- (4- et hyl - pi perazi n- 1yl met hyl ) - 2-ni tr o- phenyl am no] -4-(4-trifl uoroneth
y| - pheny#iphlpjomediane. sTheagopbsgt organisilay e de washed ath)brine, daicd pytitankyidsaige

solid. 5 - A 1 f. .0, | - -

15 ( 4- nap e trufiy® S Gn ool difts Pyl (AR IRS ke, PTncrosidve paspusfied ooy,
yl - phenyjth hiliez gdl ehrometghphy lciuting @iitt cgryl awtatdMexader ¢yradiOnt@EHB- 1 : W) tal £19%6
pal | adi um,on bon cat al yst nd, 6 m_ .of ,96% form c.acid was.stirred under
bne. at nosier & rrRyarbIu 2 Mee el Ro T b R ST ough

Di at afacaadisthgastch(\dnd a)jl43 atyleBow isdlicer pad was washed wi th tetrahydrof uran.
The filtéat3 was concentrated under reduced pressure. The residue was
purified %9 reverse phase silica gel chromatography, eluting with

acet oni t pichiRtu@d 4 £ (0.71 @b RA6 £4-{ Tcldsiothhe @ pell 2 BimelfdxPRe@yll2-H#80d0: 0. 1) to

3~ [ 6- (4- HEPHgMBIONShiszaiens-surhemvie gl pthuksiiss (W1 Haib S9.mL gigcetanipite £7d 29 Wbr onet hy

| - phenyl )¢ hi137@b S CRIPIM hied 86 idg%@é‘s'if&esotlﬁinﬁdeyw&aﬁ&wr&wa&édﬁcéﬁﬂakd_
(I.47a). This salt was partitioned between 10 nL of saturated 15 sodi um

car béat endspreduded praspue, 260 ni ofofatestiy laddedend the pHTves adivgtedite bratheradditign
washed %ﬁ ]¥5%L§odﬁqm ﬁ{dré{ﬁ%e%oqu&foﬁm?héﬁre hitQE whE Edietedlh ﬁgrgﬁgr?{o WG‘%%P&.
| ered an tr r reduce

sodi um sul fat e, conce ted unde pressure to give
0. 0401 g(lethl@d@ph¢myd)rt hifprmpl-Heitrazihnnylanyinmethiagsd lp-5-carboxylic acid ethyl ester

benzoi m dazgl - 1-y1]l.-4-(4-trifluoronethyl - phenyQ hi azol e-5-carboxylic acid
am de (18?7@%%%5 ay“’1\1&}%"|S{°feﬁso| id. MH+/ Z= 501. 20 Exanple 48 2-
[ 6- (4- Met hyl - pi perazi n-1-yl net hyl ) - benzoi m dazol - 1-yl ]
-4-( -trgflgoronethyl-phenyl)- t hi azol e-5-carboxylic acid am de (1.48) 25
Step 2. Stp>

To mixture of 3.0 g of 4-(3-chloro-phenyl)-2-(5-formyl-2-nitro-phenylamino)-thiazole-5-

carboxylic acid ethyl ester (V1.41b), 40 mL of tetrahydrofuran and 20 mL of saturated

ammonium chloride solution, was added in three equal portions, at 30 minute intervals, 9 g of

zinc powder. After the third portion of zinc powder was added, the orange color disappeared and
30 the mixture turned clear. The solid was removed by filtration. The organic layer was separated.

The aqueous layer was extracted twice with 30 mL of dichloromethane. The combined organic



A mxture of 0.5691 g (1.981 mol e) of

2-am no-4-(3-trifluoronethyl-phenyl)-thiazol e-5- carboxylic acid am de
(V.48), Owo=db/i1472. 098 mmol e) of 4-di net hoxynmet hyl- 2- f PaomEP2d0906457D-
benzene 29 nlL of dinethyl formam de andgg. 2215 g (9.877 mmol e) of cesium
carbonate was heated at 56 degrees for 4 hours. The cool ed m xture was
pour ed i lygs Bieteurashedgudlobrenca tmasiivamdgdiond mrgngeiumeifate.drtercfimad preci pi t at e

2 A 4 RIS A8y L S

di net hOlelifrmf hj&ﬁetﬁylmiriﬁloﬁ)rmqjh émyl| et ite-ndix (UBe way dohtanonedebdey kédpbfﬁlrntds)iure,t hi azo
le-5 - c {l It%r \%ﬁ)anggq] Iﬁnﬂﬁ%ﬁte‘f tg@by asddl%o LYY, AU A I?Ig%yé 0X1de solu%o%p 2. 5 A

m xture O
2- (5-di H‘Ehqudﬂiﬁitﬁwds- clladtéd By Pibretiot axipacifiedby s?phca gel chromatography, elutlng

beet onrt PR geladia #ﬁol%wte%ﬁ(§aﬁ%§%ﬁ¢qb 250 b 8- Bero gBonSia s 1 or

1.5 hour fermyiignesinliddo M- kHigzoth §-birBsk Wit héld 5myr€ste@t1 4va} &fan of@hiRy GH P t at e
was collected by filtration, washed with water and dried to give 0.3198 g

of

2- (5-f or gid42- ni tro- phenyl am no)-4-(3-trifluoronmethyl -phenyl)-thiazol e-5-

10 carboxylic acid am de (VI.48b) as an orange solid. Step 3. A m xture of
0.1289 gT¢ @ szpensipmsif€)984 % (2 mmole) of (3 -benzyloxypropyl)trlphenylphosphomum bromide

2- (5-forpy ?gj]ﬂ t\3i azol e- 5-car
boxyl i c aci OHGQ?@awb?m ggée%&%%ats %dt’i%%ﬁ%{(?é%ﬁﬁb‘?@%ﬂ _r§1_1\|2( 0.892 15
mol e) ophehyBtilny kolptiqre rldw inmetuandasGtiB 8@ ﬂ)r g0 (linw@Qndtmind) 82312 (8 ounaleh of 4-
triaceto ro s stirred our Th Xt ure ¢ ed by
the addi @%ﬁo%fl%i“y'&%&éfws a{’lu‘%eél%‘"%“‘{a‘i‘%rnolb n?'& ml%zﬁfeasr'%g?xy i€t Sy 14

m , of divedhddded Tietdatien whohllowwddo byrnh tnletoaddmttermemﬁremm fcﬁfZ }s)atswmat ed

sodi bi.car bonat Lon di chl oro The ture was
oo I R Ry B M B Rl i g O By S Rkhe had 5

. of waiefe. sep%eatérohemqlqe@w laly@\eds e&@@&t@mﬁ@%ﬂmam eeetwtalaetdﬂec rher onmet hane.
The conbi ned di chl oronet hane | ayers were dried over anhydrqus sqdi um

sul fate, CqT?trl‘ﬂf‘élr‘éEanlcalﬁﬁFr%W?Féé?W@lFth"é‘Hl Ringetticd Qyercmhy ppeatgnesiuntigfaiesi due was

purifi edﬁi@éfec?hﬂd' c%ﬁceﬂ%hte& Hﬁd%??édﬁwdgﬁ&)(ure et rQguibbpiiidanelidh ghl or onet hane
(gradient 1:99-2 ive

2-[ 5- (4- ﬁﬁplﬁgﬁpgr}gpkpg p%mlg]wgh Weﬂ@@q{yjlgh?oromethane (gradient 0:100-1.5:98.5) to give 0.568

2-ni t0- 3 Vi bharny’ | boxylic acid
Y R A A TR Py
(0. 239 nmlbce;yh@amd cthyl ester (1.41D) as a yellow solid.

2-[5- (4- et hyl - pi perazi n-1-yl net hyl ) -2-ni trophenyl am no] -4-(3-trifluoroneth
yl pheny1l) -t hi azol e-5-carboxylic acid am de (VT .48c), 0.1186 g 30 of 10%
pal | adi ugepd. car bon cat al yst and 10.4 m. of 96%formc acid was stirred

i R el S S e i R e e R

t et relzlsydﬂ@fzumnearﬁdiehd adld étaylesﬁaag 4@@)05@{11&&&@%@&@&&@ BMLJ@MhaﬂbESM 8 The
resi due wa (furl i.ed by rever sgﬁsg ase silica
Y|

chr omat ogr el uting
wi th ace®8hl Er Prieditgt ¥t carbanpiioroReh s Y a?é?aalogﬁplgfbgﬂe %!Lysma%o 0. 1)
to give RuRO8BLOiRhtic dfd-thAfiltrdR was concentrated under reduced ressure. The residue was
met hyl - pi perazin-| -yl net hyl ) -benzoi m dazol -1-y1]-4-(3-trifl uoronethyl -pheny

| ) t hi azopwifsd bywitica gl ghroprezspaY) dpre 09t etz -digglpramethane (gradient 0:100-
2:98) to give 0.434 g of 2-[6-(4-benzyloxy-butyl)-benzoimidazol-1-yl]-4-(3-chloro-phenyl)-

30 thiazole-5-carboxylic acid ethyl ester (1.41¢) as white solid.

Step 6.
To a mixture of 0.434 g (0.795 mmole) of 2-[6-(4-benzyloxy-butyl)-benzoimidazol-1-yl]-4-(3-
chloro-phenyl)-thiazole-5-carboxylic acid ethyl ester (I.41¢) and 5 mL of acetonitrile at 0

35 degrees was added dropwise 0.836 mL (0.795 mmole) of boron trifluoride-dimethyl sulfide



carboxylic acid amde trifluoro acetic acid salt (1.48a). This salt was
partitioned between 10 nlL of saturated sodi um carbonate solution and 150 nL
of ethyl woebswei67¥he organi c | ayer was washed with 15 mCTaP200066579t hen 15
nmL of brine, dried over anhydrous sodiygsul fate, filtered and concentrated
under reduced pressure to give 0.0693 g of 2- %H (4-met hyl - pi perazin-1- 5

y| met hy| yonkderz ofheingiatnee wasistirrgd pt anzhiqn® tempeiafyre & Griotisyhd pise agricertritelzo | e- 5

- car boxy ( 9

2. (6-1] BJuIllcfé]{ %ﬁh&d%ﬂ@oﬁﬁn %*at;‘/ﬁ%)ed @édu?r&m'altbgnﬁf lvhgaddMi#J the redke aIEixtﬁngll)guI%

- met hyl | wheextreetnd dmebdime]s-vyﬂn)lsztn]@ 8f mhﬂllonombﬂlapfheﬁ;el c)onﬂameémgaercﬁaytear\ma(yl ic
acid am de m xture

4- (3-chl e g%ﬁ/ltgipilile flrlf(§8¥er anh fmils gneglunhsel%y ﬁ@ (:il an]d cenoiat d %ndcea rboxyl i
aci d am sdudMlprdijre. Ohed68dg: V(/é% pﬁ.’lﬁﬁ@ﬂ‘m& @icagdel &Zhrﬁméthﬂapryp blohhg’lwéh yethadd-

propyl) - ne trihydrogchl ri and 50 e s stirred for
e v M 37 T N Tt B e A 2l i s L
added. The mnbzsﬁzuﬁﬁdmsl%ﬂl]Lthrag(qe.fswarb@xﬂ&ya%ld dingBstUencd)ed 2 itk kgigaddi tion of
50 nL of saturated sodi um bi carbonate solution. The m xture was extracted
three times with 50 nL of dichl oronet hane. The conbi ned di chl or onet hane

| ayers wegg7washed with 50 nL of brine, dried over anhydrous sodium
sul fate, 2 flltered and concentrated under reduced pressure. The residue

was piliri To edolajorsdf|0i264 ed158E mmsnetod b dyshipro-ehienyl)-Ad O-wi-hrdroxy-butyl)-

di chloro f ( [ rph
lin-4-yl g%%%g%zgpwﬁ%m%g)ﬁy? X}hg a%l!d;ér gpe%}g ?léi On%zni: A Iﬁm&g) 610

-chl oro- pihﬁdyst)))ﬁdpmaam dnd 5- rdaobtbxlybnome‘duanedaté)rﬂeglees( Wihs, difed) 0 025n151(@3|'25 2. To a
En[ )l;;[ gr (e 381%1[())re Fm@laéfsulfongmmorﬁ g_jrlﬁe rr]ncl))}ture as s&ired at ambient temperature for 1 hour
2-nitro- mﬁahyi@hﬂm&@ﬂﬂyXﬁLcﬁhmhbﬂWMﬂﬂmé)TmhmﬁnméemﬁwmmeboxyHOQﬂamid am de
(VI 20 L of hydr of uran, and 2Q niL of satur ni um

Chi or e H ey s ARG PO b5 oo T 4B IR AR Ot D e TR af ter 5
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morpholin-4-yl-butyl)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid cthyl ester (1.41f) as a
yellow solid.
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Step 9.
To a mixture 0f 0.078 g (0.15 mmole) of 4-(3-chloro-phenyl)-2-[6-(4-morpholin-4-yl-butyl)-
benzoimidazol-1-yl]-thiazole-5-carboxylic acid ethyl ester (1.41f), 2 mL of tetrahydrofuran and 2
mL of water was added 0.034 g (1.49 mmole) of lithium hydroxide. The mixture was stirred at

35 ambient temperature for 2 hours, then concentrated under reduced pressure and diluted with 5



Step 1. A mxture of 0.900 g (2.23 mmol e) of

4- (3-chl oro-phenyl)-2-(5-fornyl-2-nitro-phenyl am no)- thiazol e-5-carboxylic
acid am deoQvio/2ig75 1.03 g (4.46 mmol e) of PCT/EP2009/066579

met hyl - (3- mor phol i n- 4-yl propy1l) - ami ne_gj hydrochl ori de and 60 nL of

di chl oronet hane was stirred for 20 m nutes, then 20 1.134 g (5.35 mol e) of
sodi um t milLadeatsxy bog phyds pdiestedete caddéedy dﬂlﬁ@nmfﬁt\@hséirwé@ﬂ@tamﬂr dcfor 4 days,
then que r T te

sof ut fon orie macet Ol e oty 2ie FRLALLATERRERH M QAERRIAL

di chl or ofrst- htamk)-beﬂﬂoemdmdmmé]dthdzmwmadmﬁylhm&i (1dy@ras awevite ssialshed with 50 niL
of brine, dried over anhydrous sodiumsulfate, filtered and concentrated
under reduced pressure. The residue was purified by silica gel 25

chr omat OQWepphy, eluting wi th dichl oronet hane- net hanol (90 10) to give 0.830

f 4- hl. | '
et hyi 3 12 SR DS G i eet-Bherap Bty et G T 508
let (eg 2h| B&lzd_lﬁﬁ@azm- 1 4% ftl?g&ﬂe-@-cirﬁ@x c@@id%& 1@01 thEbf @ﬁnethylformamlde and 0.0418
Cc OI’ O- en - Z-
li n-4-yl B WDE’MEBIM%QWP@HWW&BI%%%I% -Higyele s ablpyédisiupiagboxyl i c
aci d am gegd Y iRbrosghui) (VD PIRUAAGHEPET! ERRRDS RO rrchBhas ool

t et rahydr of ur an, g of saturated anmoni um chl ori de sol ution was
added 00. 0882 @L((Q 3318n¢ig><eft66w}dl@¢pr9ﬁ>mmpwﬂbﬁrmlxmr@ wes girrpd ghgrelyenthe mi xt ure
was filt he, ed

anmoni um{%%ﬁ?ra?aﬁlggotranaw (Lghégrfothgf"&? éﬁ%ﬁggfﬁtﬁrﬁgn @ﬁéﬁk%}fer\g{]ﬁ?%%?%n | ayer
was dri edvavephaan$iydr glishrenaogmplsu klutbeith atct@ntett-aatdr (@odeeni(-e2-6eD:Under 5
reduced ress i du rred for,3 h of acetic
o d- andBE IS g SerAH S R Rl rhr Ot Bl o B ko TMe was
concent rmﬁaedlewn@eboxymmdnme €sHynes wdité pdvedtr Wi MH+100496L. of di chl or onet hane
and shed with saturated sodi um bi carbonate solution, then brine, dried
over ‘anhydrous sodium sul fate and concentrated under reduced pressure. The
residue was purified by silica gel ghimpeuegraphy, eluting wth

di chl or onet hane- net hanol - 10 amoni um h¥ldr oxide (92:8:1) to give 0.075 g of
4- (3-chl H%Cﬁmﬂﬁyn)ﬂ) %-éSﬂeﬁ%qxqu [3(-@ -met yl-plperazm I-yl)-propoxy|-bénzoimidazol-

nor phol i uyf- a0l SPdatbo8 e A8H-MRadX1.42)penzoi m dazol - 1-y1) - t hi azol e- 5- car box
ylic acid’am de (1.50) as a light pi nk sol i d. M—|+/Z 525. Bi ochem cal
characterization Assay A 15 Full-length,, @c PveA{T- Pl kl was purified from
Sf9 insect cells, and full-length GST-pé% 8 ied in E coli.

Anti - phospho p53 antibody was purchased fr Sicénal i ng Technol ogy.

Eur opi um conj ugated anti-r N antibody pur chased from Per ki nEl ner
Life and Anal ytical Sci enceLi/pAP ~C00| utefz?anti -GST anti body was
purchased from Prozyne. 20 To tvvo mcrp of conpound (0.6 nM- 4 nmV
in DMSO or plain DVBO for control wep m croliters of 20 mM HEPES pH

7, 50 mM NaCl, 10 nM MyCl2, 0.5 nMTCEP 0 1 mM sodi um ort hovanadat e,
0. 1nmgOiSEHA, and 0.05% Triton X-100 (Ki nase Assay Buffer) were added

Ei ght m rdl ter f ot u ol u Were | ack
o T T Bl 04 S ER e Ry i R eeRel D s e Ramo g 3 hrp
(333 uMof@® Hfd)tﬁ@-@ﬁ)péﬁﬁaw-BﬁtyBﬁhfeﬂiyl-m&n& Mg O3t einslePbf Iﬁ&'ﬁmﬁ‘ﬂn%brb()ﬁ’atug/ m )
in Kinas t hen q%deg nd the sol uti cg)lfflal ncubat ed 37C

for 35 n%fﬁﬁs @@ of gmaﬂml%rfaw@%w@s B fi%%‘ieeé MM g 14 BUFHUCETSP A0¢ d=st op

t he reachd P&l iavds0antl o O@idihmbhion @foriddtdintRMQSPBATREA (RS likedyith D5 20, MM

HEPES pH 7, 50 mM NaCl, and 0.5 ng/m BSA (Anti body Bi ndi n2 Buffer) were

addedSanef ¥ aeiten Twomwéaf@awﬁt@mv%wadddﬁhrﬁW%S widh 5wl griders of

sol uti onycQ Q&l&'ﬁ'rﬁgoﬁbrw Md%%ycﬁguscﬁgﬁn'ég%%glfﬂ@tﬂltefe@t?igd onﬁ@ﬂtfa?é?idy and

120 nM APC-conj ugat ed anti-GST antibody 1n Antibody Binding fer were

t hen addedlcareduted @ravbuceuFlee fesidusaasagrified bb@hﬁat@hdﬁ@la@tggrephmplumngwhh;ur s. The

HTRF sig 1 the. i, 5 rkiQl [y

Anal yt i C%ﬂl@(@%ﬁl@gggdﬁﬂes (B6:469 W o QU o 2R Rt SRR 8 L S HLBR 2 - heliS x 30 itro
phenoxy)-propoxy]-dimethyl-silane (IV.42) as a white solid.

30
Step 2.
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gle on carbon catalyst, and 4 mL of 96% formic acid was stirred under 1 atmosphere of
hydrogen at room temperature for 16 hours. The mixture was filtered through Diatomaceous

15 earth, and the Diatomaceous earth pad was washed with formic acid. The filtrate was heated at
reflux for 1 hour, cooled and concentrated under reduced pressure. The residue was dissolved in
4 mL of dimethylsulfoxide and 0.30 g of potassium hydroxide in 1 mL of water was added
dropwise. The mixture was stirred at room temperature for 1 hour and then diluted with 10 mL
of water. The resulting precipitate was collected by filtration and washed with water to give

20 0.105 g of 4-(3-chloro-phenyl)-2-[6-(3-hydroxy-propoxy)-5-methoxy-benzoimidazol-1-yl]-
thiazole-5-carboxylic acid amide (1.42a) as a purple solid.

Step 4.
To a mixture of 0.067 g (0.15 mmole) of 4-(3-chloro-phenyl)-2-| 6-(3-hydroxy-propoxy)-5-

25 methoxy-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (I1.42a), 0.036 g (0.36 mmole) of
triethylamine and 2 mL of dimethylformamide at 0 degrees was added, 0.020 g (0.18 mmole) of
methanesulfonyl chloride. The mixture was stirred for 1 hour and then 1 mL of saturated
ammonium chloride solution was added dropwise. The mixture was poured into 25 mL of water
and extracted three times with 20 mL of ethyl acetate. The combined organic extracts were

30 washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was heated at 80 degrees for 1 hour with 2 mL
of dimethylformamide and 0.080 mL of N-methylpiperazine. The mixture was cooled, poured
into 25 mL of water extracted three times with 20 mL of ethyl acetate. The combined organic

35 extracts were washed three times with 25 mL of water, once with 25 mL of saturated sodium
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bicarbonate solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography, eluting with methanol-dichloromethane (25:75) to give 0.026 g of 4-(3-chloro-
phenyl)-2- {5-methoxy-6-[3-(4-methyl-piperazin-1-yl)-propoxy]-benzoimidazol-1-yl} thiazole-5-
carboxylic acid amide (1.42) as a pink solid. MH+/Z= 541

Example 43
4-(3-Chloro-phenyl)-2-[S-methoxy-6-(3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-

o
H,N
< cl
s

0 —N
K/)‘l\/\/o I\?/
)

To a mixture of 0.070 g (0.15 mmole) of 4-(3-chloro-phenyl)-2-[6-(3-hydroxy-propoxy)-5-

thiazole-5-carboxylic acid amide (1.43)

methoxy-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (I.42a), 0.039 g (0.30 mmole) of
ethyldiisopropylamine and 3 mL of dimethylformamide at 0 degrees was added 0.021 g (0.18
mmole) of methanesulfonyl chloride. Stirring was continued for 1 hour and then 1 mL of
saturated ammonium chloride solution was added. The mixture was poured into 25 mL of water
and extracted three times with 20 mL of ethyl acetate. The combined organic extracts were
washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was heated at 80 degrees for 1 hour with 2 mL
of dimethylformamide and 0.080 mL of morpholine. The cooled mixture was poured into 25 mL
of water and extracted three times with 20 mL of ethyl acetate. The combined organic extracts
were washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by silica gel chromatography,
eluting with methanol-dichloromethane (8:92) to give 0.021 g of 4-(3-chloro-phenyl)-2-[5-
methoxy-6-(3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-thiazole 5-carboxylic acid amide
(1.43) as a pink solid. MH+/Z= 528
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Example 44
4-(3-Chloro-phenyl)-2-{5-methoxy-6-[2-(4-methyl-piperazin-1-yl)-ethoxy]-benzoimidazol-1-

H,N °
Cl
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>;N

N/\/O N
/"(\) \OjiD:N/>

yl}-thiazole-5-carboxylic acid amide (1.44)

Step 1.

A mixture of 0.374 g (2 mmole) of 5-fluoro-2-methoxy-4-nitro-phenol, 0.439 g (2.10 mmole) of
2-(2-bromo-cthoxy)-tetrahydro-pyran, 0.828 g (6.0 mmole) of potassium carbonate and 5 mL of
dimethylformamide was heated at 80 degrees for 4 hours. The cooled mixture was poured into
50 mL of dilute ammonium chloride solution and extracted three times with 25 mL of ethyl
acetate. The combined organic extracts were washed three times with 25 mL of water, once with
25 mL of brine, dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by silica gel chromatography, eluting with ethyl
acetate-hexanes (gradient 20:80-30:70) to give 0.370 g of 2-[2-(5-fluoro-2-methoxy-4-nitro-
phenoxy)-cthoxy]-tetrahydro-pyran (IV.44) as a yellow oil.

Step 2.

A mixture of 0.370 g of 2-[2-(5-fluoro-2-methoxy-4-nitro-phenoxy)-cthoxy]-tetrahydro-pyran
(IV.44), 0.296 g (1.17 mmole) of 2-amino-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid amide
(V.2), 1.14 g (3.51 mmole) of cesium carbonate and 5 mL of dimethylformamide was heated at
70 degrees for 3 hours. The cooled mixture was poured into 30 mL of dilute ammonium
chloride solution and the precipitated orange solid was collected by filtration, washed with water,
and air-dried to give 0.470 g 4-(3-chloro-phenyl)-2- {4-methoxy-2-nitro-5-[2-(tetrahydro-pyran-
2-yloxy)-ethoxy]-phenylamino } -thiazole-5-carboxylic acid amide (VI1.44).

Step 3.

A mixture of 0.470 g (0.86 mmole) of 4-(3-chloro-phenyl)-2- {4-methoxy-2-nitro-5-[2-
(tetrahydro-pyran-2-yloxy)-ethoxy]-phenylamino } -thiazole-5-carboxylic acid amide (V1.44),
0.250 g of 10% palladium on carbon catalyst and 3 mL of 96% formic acid was stirred under 1
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atmosphere of hydrogen for 16 hours. The mixture was filtered through diatomaceous earth and
the diatomaceous earth pad was washed with formic acid. The filtrate was heated at reflux for 2
hours, cooled and concentrated under reduced pressure. The residue was dissolved in 5 mL of
dimethylsulfoxide and 0.20 g of potassium hydroxide in 1 mL of water was added dropwise.

5 The mixture was stirred at room temperature for 30 minutes and then diluted with 50 mL of
water. The resulting precipitate was collected by filtration and washed with water to give 0.190
g of 4-(3-chloro-phenyl)-2-[6-(2-hydroxy-cthoxy)-5-methoxy-benzoimidazol-1-yl]-thiazole-5-

carboxylic acid amide (I1.44a) as a purple solid.

10 Step 4.
To a mixture of 0.070 g (0.15 mmole) of 4-(3-chloro-phenyl)-2-[6-(2-hydroxy-ethoxy)-5-
methoxy-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (1.44a), 0.041 g (0.242 mmole)
of ethyldiisopropylamine and 3 mL of dimethylformamide 0 degrees was added 0.027 g (0.24
mmole) of methanesulfonyl chloride. Stirring was continued for 1 hour and then 1 mL of

15 saturated ammonium chloride solution was added dropwise. The mixture was poured into 25 mL
of water and extracted three times with 20 mL of ethyl acetate. The combined organic extracts
were washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was heated at 80 degrees for 1 hour with 2 mL

20  of dimethylformamide and 0.080 g of N-methylpiperazine. The mixture was poured into 25 mL
of water and extracted three times with 20 mL of ethyl acetate. The combined organic extracts
were washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by silica gel chromatography,

25  cluting with methanol-dichloromethane (gradient 12:88-17:83) to give 0.023 g of 4-(3-chloro-
phenyl)-2-{5-methoxy-6-[2-(4-methyl-piperazin-1-yl)-ethoxy]-benzoimidazol-1-yl} thiazole-5-
carboxylic acid amide (1.44) as a pink solid. MH+/Z= 527
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To a mixture 0f 0.070 g (0.15 mmole) of 4-(3-chloro-phenyl)-2-[6-(2-hydroxy-ethoxy)-5-

thiazole-5-carboxylic acid amide (1.45)

methoxy-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide (I.44a), 0.041 g (0.242 mmole)
of ethyldiisopropylamine and 3 mL of dimethylformamide 0 degrees was added 0.027 g (0.24
mmole) of methanesulfonyl chloride. Stirring was continued for 1 hour and then 1 mL of
saturated ammonium chloride solution was added dropwise. The mixture was poured into 25 mL
of water and extracted three times with 20 mL of ethyl acetate. The combined organic extracts
were washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was heated at 80 degrees for 1 hour with 2 mL
of dimethylformamide and 0.080 mL of morpholine. The mixture was poured into 25 mL of
water and extracted three times with 20 mL of ethyl acetate. The combined organic extracts
were washed three times with 25 mL of water, once with 25 mL of saturated sodium bicarbonate
solution, once with 25 mL of brine, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by silica gel chromatography,
cluting with methanol-dichloromethane (6:94) to give 0.017 g of 4-(3-chloro-phenyl)-2-[5-
methoxy-6-(2-morpholin-4-yl-ethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic acid amide
(1.45) as a pink solid. MH+/Z=514

H N
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Example 46
4-(3-Chloro-phenyl)-2-[S-methoxy-6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-

thiazole-5-carboxylic acid amide (1.46)

Step 1.

To a mixture of 0.500 g (3.57 mmole) of 5-fluoro-2-hydroxy-benzaldehyde, 0.694 g (6.4 mmole)

of tricthylamine, and 5 mL of dichloromethane at 0 degrees was added dropwise, 0.444 g (3.90

mmole) of methanesulfonyl chloride. Stirring was continued for 15 minutes. The mixture was
10 diluted with 30 mL of dichloromethane and washed with 20 mL of saturated ammonium chloride

solution, 20 mL of water, 20 mL of brine, dried over anhydrous sodium sulfate, filtered and

concentrated under reduced pressure to give 0.760 g of methanesulfonic acid 4-fluoro-2-formyl-

phenyl ester as a yellow oil.

15 Step 2.
To a mixture 0f 0.760 g (3.49 mmole) of methanesulfonic acid 4-fluoro-2-formyl-phenyl ester
and 10 mL of methanol at 0 degrees was added, portionwise over 10 minutes, 0.200 g (5.4
mmole) of sodium borohydride. The mixture was stirred at 0 degrees for 10 minutes and then
concentrated under reduced pressure. The residue was partitioned between 50 mL of ethyl

20 acetate and 50 mL of water while 1 M hydrochloric acid was carefully added. The mixture was
stirred at room temperature until gas evolution ceased. The aqueous layer was extracted three
times with 20 mL of ethyl acetate. The combined organic layers were washed with 30 mL of
brine, dried over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure
to give 0.740 g of methanesulfonic acid 4-fluoro-2-hydroxymethyl-phenyl ester as a yellow oil.

25
Step 3.
To a mixture of 7.53 g (34 mmole) of methanesulfonic acid 4-fluoro-2-hydroxymethyl-phenyl
ester and 60 mL of concentrated sulfuric acid at 0 degrees was added dropwise, a cold mixture of
2.5 mL of concentrated nitric acid and 3 mL of concentrated sulfuric acid. The mixture was

30 poured on ice and extracted three times with 50 mL of ethyl acetate. The combined organic
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layers were washed with brine, dried over anhydrous magnesium sulfate, filtered and

concentrated under reduced pressure. The residue was triturated with diethyl ether to give 3.5 g

of methanesulfonic acid 4-fluoro-5-nitro-2-sulfooxymethyl-phenyl ester as a white solid. The

white solid was heated to reflux for 1 hour with 100 mL of methanol, 2 mL of

5 trimethylorthoformate and 0.10 g of p-toluenesulfonic acid monohydrate. The mixture was

neutralized by addition of saturated sodium bicarbonate solution and then concentrated under

reduced pressure. The residue was partitioned between 200 mL of ethyl acetate and 100 mL of

saturated sodium bicarbonate solution. The organic layer was dried over anhydrous magnesium

sulfate, filtered and concentrated under reduced pressure to give 2.6 g of methanesulfonic acid 4-

10 fluoro-2-hydroxymethyl-5-nitro-phenyl ester as a white solid.

Step 4.
A mixture of 2.71 g (10.2 mmole) of methanesulfonic acid 4-fluoro-2-hydroxymethyl-5-nitro-
phenyl ester, 12 g of manganese dioxide and dichloromethane was stirred at room temperature
15 for 16 hours. The mixture was filtered through Diatomaceous carth, and the filter cake was
washed with tetrahydrofuran. The filtrate was concentrated under reduced pressure. The residue
was heated at reflux for 1 hour with 100 mL of methanol and 0.5 g of p-toluene sulfonic acid
monohydrate. The mixture was cooled, neutralized with saturated sodium bicarbonate solution
and concentrated under reduced pressure. The residue was dissolved in 100 mL of
20 dichloromethane and washed with saturated sodium bicarbonate solution. The dichloromethane
layer was concentrated under reduced pressure to give 2.13 g of methanesulfonic acid 2-

dimethoxymethyl-4-fluoro-5-nitro-phenyl ester (IV.46a) as a yellow oil.

Step 5.

25 To a mixture of 0.348 g (1.13 mmole) of methanesulfonic acid 2-dimethoxymethyl-4-fluoro-5-
nitro-phenyl ester (IV.46a) and 4 mL of dimethylsulfoxide, cooled briefly in an ice bath, was
added dropwise a cold solution of 0.10 g of potassium hydroxide in 1 mL of dimethylsulfoxide-
water (1:1). The resulting dark red mixture was stirred at room temperature for 15 minutes and
then was made acidic by addition of 1 M hydrochloric acid to give a yellow mixture. The

30 mixture was partitioned between 50 mL of ethyl acetate and 50 mL of water. The aqueous layer
was extracted three times with 25 mL of ethyl acetate. The combined organic layers were
washed three times with 30 mL of water, once with 30 mL of brine, dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure to give 0.195 g of 5-fluoro-
2-hydroxy-4-nitro-benzaldehyde (IV.46b) as a yellow solid.

35
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Step 6.
To a suspension of 0.524 g (3.80 mmole) of potassium carbonate, 0.5 mL of iodomethane and 8
mL of dimethylformamide was added, dropwise, a solution of 0.141 g (0.76 mmole) of 5-fluoro-
2-hydroxy-4-nitro-benzaldehyde (IV.46b) in 1 mL of dimethylformamide. The resulting dark
5 red solution was stirred at room temperature for 3 hours. The mixture was poured into 50 mL of

water and extracted three times with 25 mL of ethyl acetate. The combined organic layers were
washed three times with 25 mL of water, once with 25 mL of brine, dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure to give 0.143 g of 5-fluoro-
2-methoxy-4-nitro-benzaldehyde (IV.46¢) as a yellow solid.

10
Step 7.
A mixture 0f 0.210 g (1.06 mmole) of 5-fluoro-2-methoxy-4-nitro-benzaldehyde (IV.46¢), 1 mL
of trimethylorthoformate, 0.025 g of p-toluenesulfonic acid monohydrate and 5 mL of methanol
was heated at reflux for one hour. The mixture was cooled, neutralized by addition of saturated

15 sodium bicarbonate solution and concentrated under reduced pressure. The residue was
partitioned between ethyl acetate and saturated sodium bicarbonate solution. The organic layer
was dried over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure
to give 0.243 g of 1-dimethoxymethyl-5-fluoro-2-methoxy-4-nitro-benzene (IV.46d) as a yellow
oil.

20 Step 8.
A mixture of 0.240 g (0.98 mmole) of 1-dimethoxymethyl-5-fluoro-2-methoxy-4-nitro-
benzene(IV.46d), 0.248 g (0.98 mmole) of 2-amino-4-(3-chloro-phenyl)-thiazole-5-carboxylic
acid amide (V.2), 0.956 g (2.94 mmole) of cesium carbonate and 5 mL of dimethylformamide
was heated at 60 degrees for 3 hours. The mixture was cooled, poured into dilute ammonium

25  chloride solution, and the precipitated orange solid was collected by filtration, washed with water,
and air dried to give 0.286 g of 4-(3-chloro-phenyl)-2-(5-dimethoxymethyl-4-methoxy-2-nitro-
phenylamino)-thiazole-5-carboxylic acid amide (VI1.46a).

Step 9.
30 A mixture of 0.200 g (0.42 mmole) of 4-(3-chloro-phenyl)-2-(5-dimethoxymethyl-4-methoxy-2-
nitro-phenylamino)-thiazole-5-carboxylic acid amide (VI1.46a), 6 mL of acetonitrile, 2 mL of 6
M hydrochloric acid heated at reflux for 2 hours. The mixture was diluted with 200 mL of ice-
water and the purple precipitate was collected by filtration, washed with water, and air dried to
give 0.140 g of 4-(3-chloro-phenyl)-2-(5-formyl-4-methoxy-2-nitro-phenylamino)-thiazole-5-
35 carboxylic acid amide (V1.46b).
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Step 10.

To a suspension of 0.100 g (0.23 mmole) of 4-(3-chloro-phenyl)-2-(5-formyl-4-methoxy-2-nitro-
phenylamino)-thiazole-5-carboxylic acid amide (VI.46b), 3 mL of saturated ammonium chloride
solution and 3 mL of tetrahydrofuran was added 0.100 g of zinc powder. The mixture was
stirred room temperature until the organic layer became straw yellow in color (1 hour). The
mixture was filtered, and the filtrate was partitioned between 30 mL of saturated ammonium
chloride solution and 30 mL of tetrahydrofuran. The organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure to give a red solid. The
solid was stirred at room temperature with 5 mL of glacial acetic acid and 0.05 mL of
trimethylorthoformate for 1 hour and then concentrated under reduced pressure. The residue was
partitioned between 50 mL of ethyl acetate and 50 mL of potassium carbonate solution. The
organic layer was dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure to give 0.053 g of 4-(3-chloro-phenyl)-2-(6-formyl-5-methoxy-benzoimidazol-
1-yl)-thiazole-5-carboxylic acid amide (I1.46a) as a yellow solid.

Step 11.

A mixture of 0.053 g (0.13 mmole) of 4-(3-chloro-phenyl)-2-(6-formyl-5-methoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid amide (1.46a), 0.030 mL of N-methylpiperiazine,
0.050 g of sodium triacetoxyborohydride and 5 mL of dichloromethane was stirred at room
temperature for 16 hours. The mixture was partitioned between 50 mL of dilute aqueous
potassium carbonate solution and 50 mL of dichlormethane. The organic layer was separated
and the aqueous layer was extracted three times with 20 mL of dichloromethane. The combined
organic layers were washed with 30 mL of brine, dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure. The residue was purified by silica gel chromatography,
cluting with methanol-dichloromethane (gradient 15:85-20:80) to give 0.016 g of 4-(3-chloro-
phenyl)-2-[5-methoxy-6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide (1.46) as a pink solid. MH+/Z= 497

"1
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Example 47
2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(4-trifluoromethyl-phenyl)-

thiazole-5-carboxylic acid amide (1.47)

F
o)
H,N F
S —~
=N

AT

A mixture of 0.1171 g (0.40 mmole) of 2-amino-4-(4-trifluoromethyl-phenyl)-thiazole-5-
carboxylic acid amide (V.47), 0.0892 g (0.414 mmole) of 4-dimethoxymethyl-2-fluoro-1-nitro-

Step 1.

benzene, 6 mL of dimethylformamide and 0.6741 g (2.069 mmole) of cesium carbonate was

10 heated at 60 degrees for 5 hours. The cooled mixture was added to dilute aqueous ammonium
chloride. The precipitate was collected by filtration to give 0.1771 g of 2-(5-dimethoxymethyl-
2-nitro-phenylamino)-4-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide (VI.47a).

Step 2.

15 A mixture 0f 0.9023 g (1.87 mmole) of 2-(5-dimethoxymethyl-2-nitro-phenylamino)-4-(4-
trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide, 34 mL of acetonitrile and 17 mL of
IM hydrochloric acid was heated at 60 degrees for 2 hours. The cooled mixture was diluted with
50 mL of water. The resulting precipitate was collected by filtration, washed with water and
dried to give 0.5766 g of 2-(5-formyl-2-nitro-phenylamino)-4-(4-trifluoromethyl-phenyl)-

20 thiazole-5-carboxylic acid amide (V1.47b) as an orange-red solid.

Step 3.
A mixture of 0.1041 g (0.239 mmole) of 2-(5-formyl-2-nitro-phenylamino)-4-(4-trifluoromethyl-
phenyl)-thiazole-5-carboxylic acid amide (V1.47b), 5 mL of dichloromethane, 0.0781 g (0.772
25 mmole) of 1-methyl piperazine and 0.2665 (1.195 mmole) of sodium triacetoxyborohydride was
stirred for 15 hours. The mixture was treated with 1 mL of saturated ammonium chloride,
followed by 10 mL of saturated sodium bicarbonate and 5 mL of dichloromethane. The mixture
was stirred for 45 minutes. The aqueous layer was extracted twice with dichloromethane. The
combined organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated

30 under reduced pressure. The residue was purified by silica gel chromatography, eluting with
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methanol-dichloromethane (gradient 1:99-20:80) to give 0.074 g of 2-[5-(4-methyl-piperazin-1-
ylmethyl)-2-nitro-phenylamino]-4-(4-trifluoromethyl-phenyl)thiazole-5-carboxylic acid amide
(V1.47¢) as a light orange solid.

Step 4.

A mixture of 0.072 g (0.138 mmole) of 2-[5-(4-methyl-piperazin-1-ylmethyl)-2-nitro-
phenylamino]-4-(4-trifluoromethyl-phenyl)thiazole-5-carboxylic acid amide (V1.47¢), 0.0696 g
of 10% palladium on carbon catalyst, and 6 mL of 96% formic acid was stirred under one
atmosphere of hydrogen for 17 hours. The mixture was filtered through Diatomaceous carth and
the filter pad was washed with tetrahydrofuran. The filtrate was concentrated under reduced
pressure. The residue was purified by reverse phase silica gel chromatography, eluting with
acetonitrile-water-trifluoroacetic acid (gradient 10:90:0.1-60:40:0.1) to give 2-[6-(4-methyl-
piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(4-trifluoromethyl-phenyl)thiazole-5-carboxylic
acid amide trifluoroacetic acid salt (1.47a). This salt was partitioned between 10 mL of saturated
sodium carbonate solution and 150 mL of ethyl acetate. The organic layer was washed with 15
ml of water, then 15 mL of brine, dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure to give 0.0401 g of 2-[6-(4-methyl-piperazin-1-ylmethyl)-
benzoimidazol-1-yl]-4-(4-trifluoromethyl-phenyl)thiazole-5-carboxylic acid amide (1.47) as a
white solid. MH+/Z= 501.

Example 48
2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(3-trifluoromethyl-phenyl)-

thiazole-5-carboxylic acid amide (1.48)

JShow

A mixture of 0.5691 g (1.981 mmole) of 2-amino-4-(3-trifluoromethyl-phenyl)-thiazole-5-

Step 1.

carboxylic acid amide (V.48), 0.4515 g (2.098 mmole) of 4-dimethoxymethyl-2-fluoro-1-nitro-
benzene 29 mL of dimethylformamide and 3.2215 g (9.877 mmole) of cesium carbonate was
heated at 56 degrees for 4 hours. The cooled mixture was poured into dilute aqueous ammonium

chloride solution. The precipitate was collected by filtration, washed with water, and dried to
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give 0.8344 g of 2-(5-dimethoxymethyl-2-nitro-phenylamino)-4-(3-trifluoromethyl-phenyl)-

thiazole-5-carboxylic acid amide (V1.48a) as a brown-orange solid.

Step 2.

A mixture of 0.4154 g (0.861 mmole) of 2-(5-dimethoxymethyl-2-nitro-phenylamino)-4-(3-
trifluoromethyl-phenyl)-thiazole-5-carboxylic acid amide, 16 mL of acetonitrile and 8 mL of 1M
hydrochloric acid was heated at 60 degrees for 1.5 hours. The cooled mixture diluted with 50
mL of water. The precipitate was collected by filtration, washed with water and dried to give
0.3198 g of 2-(5-formyl-2-nitro-phenylamino )-4-(3-trifluoromethyl-phenyl)-thiazole-5-

carboxylic acid amide (V1.48b) as an orange solid.

Step 3.

A mixture of 0.1289 g (0.295 mmole) of 2-(5-formyl-2-nitro-phenylamino)-4-(3-trifluoromethyl-
phenyl)-thiazole-5-carboxylic acid amide (V1.48b), 6.5 mL of dichloromethane, 0.1 mL (0.892
mmole) of 1-methyl piperazine and 0.3321 g (1.489 mmole) of sodium triacetoxyborohydride
was stirred for 16 hours. The mixture was quenched by the addition of 1 mL of saturated
ammonium chloride, 1 mL of water and 5 mL of dichloromethane, followed by the addition of
10 mL of saturated sodium bicarbonate solution and 20 mL of dichloromethane. The mixture
was stirred for 45 minutes and then diluted with 75 mL of dichloromethane and 5 mL of water.
The aqueous layer was extracted twice with dichloromethane. The combined dichloromethane
layers were dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel chromatography, cluting with methanol-
dichloromethane (gradient 1:99-20:80) to give 0.127 g of 2-[5-(4-methyl-piperazin-1-ylmethyl)-
2-nitro-phenylamino |-4-(3-trifluoromethylphenyl)-thiazole-5-carboxylic acid amide (V1.48c¢) as

a yellow-orange solid.

Step 4.

A mixture of 0.1244 g (0.239 mmole) of 2-[5-(4-methyl-piperazin-1-ylmethyl)-2-nitro-
phenylamino]-4-(3-trifluoromethylphenyl)-thiazole-5-carboxylic acid amide (V1.48c), 0.1186 g
of 10% palladium on carbon catalyst and 10.4 mL of 96% formic acid was stirred under one
atmosphere of hydrogen for 16 hours. The mixture was filtered through diatomaceous carth and
the filter pad was washed with tetrahydrofuran. The filtrate was concentrated under reduced
pressure. The residue was purified by reverse phase silica gel chromatography, eluting with
acetonitrile-water-trifluoroacetic acid (gradient 10:90:0.1-60:40:0.1) to give 0.0693 g of 2-[6-(4-
methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(3-trifluoromethyl-phenyl)thiazole-5-
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carboxylic acid amide trifluoroacetic acid salt (1.48a). This salt was partitioned between 10 mL
of saturated sodium carbonate solution and 150 mL of ethyl acetate. The organic layer was
washed with 15 mL of water, then 15 mL of brine, dried over anhydrous sodium sulfate, filtered
and concentrated under reduced pressure to give 0.0693 g of 2-[6-(4-methyl-piperazin-1-
ylmethyl)-benzoimidazol-1-yl]-4-(3-trifluoromethyl-phenyl)thiazole-5-carboxylic acid amide
(1.48) as a white solid. MH+/Z= 501.

Example 49
2-(6-{[Bis-(3-morpholin-4-yl-propyl)-amino]-methyl}-benzoimidazol-1-yl)-4-(3-chloro-
phenyl)-thiazole-5-carboxylic acid amide (1.49)

Step 1.

A mixture of 0.455 g (1.13 mmole) of 4-(3-chloro-phenyl)-2-(5-formyl-2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (VI.2b), 0.860 g (2.26 mmole) of bis-(3-morpholin-4-yl-
propyl)-amine trihydrochloride and 50 mL of dichloromethane was stirred for 20 minutes, then
0.479 g 2.26 mmole) of sodium triacetoxy borohydride was added. The mixture was stirred for 4
days, then quenched by the addition of 50 mL of saturated sodium bicarbonate solution. The
mixture was extracted three times with 50 mL of dichloromethane. The combined
dichloromethane layers were washed with 50 mL of brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography, eluting with dichloromethane-methanol (90:10) to give 0.210 g of 2-(5-{[bis-
(3-morpholin-4-yl-propyl)-amino J-methyl } -2-nitro-phenylamino)-4-(3-chloro-phenyl)-thiazole-
5-carboxylic acid amide (V1.49a).

Step 2.

To a mixture of 0.150 g (0.23 mmole) of 2-(5-{[bis-(3-morpholin-4-yl-propyl)-amino ]-methyl}-
2-nitro-phenylamino)-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid amide (V1.49a), 20 mL of
tetrahydrofuran, and 20 mL of saturated ammonium chloride solution was added 0.089 g (1.38

mg-atom) of zinc powder. After 5 minutes the mixture was filtered and the filtrate partitioned
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between 50 mL of saturated ammonium chloride and 50 mL of tetrahydrofuran. The
tetrahydrofuran layer was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The residue was stirred for 3 hours with 30 mL of acetic acid and 0.178 g (1.2
mmole) of triethyl orthoformate. The mixture was concentrated under reduced pressure, diluted
with 100 mL of dichloromethane and washed with saturated sodium bicarbonate solution, then
brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel chromatography, eluting with dichloromethane-methanol-
ammonium hydroxide (92:8:1) to give 0.075 g of 2-(6- {[bis-(3-morpholin-4-yl-propyl)-amino]-
methyl}-benzoimidazol-1-yl)-4-(3-chloro-phenyl)-thiazole-5-carboxylic acid amide (1.49) as a
light pink solid. MH+/Z= 638.

Example 50
4-(3-Chloro-phenyl)-2-(6-{[methyl-(3-morpholin-4-yl-propyl)-amino]|-methyl}-

benzoimidazol-1-yl)-thiazole-5-carboxylic acid amide (1.50)

Cl

Step 1.

A mixture of 0.900 g (2.23 mmole) of 4-(3-chloro-phenyl)-2-(5-formyl-2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (V1.2b), 1.03 g (4.46 mmole) of methyl-(3-morpholin-4-yl-
propyl)-amine dihydrochloride and 60 mL of dichloromethane was stirred for 20 minutes, then
1.134 g (5.35 mmole) of sodium triacetoxyborohydride was added. The mixture was stirred for
4 days, then quenched by the addition of 50 mL of saturated sodium bicarbonate solution. The
mixture was extracted three times with 50 mL of dichloromethane. The combined
dichloromethane layers were washed with 50 mL of brine, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography, eluting with dichloromethane-methanol (90:10) to give 0.830 g of 4-(3-chloro-
phenyl)-2-(5- {[methyl-(3-morpholin-4-yl-propyl)-amino ]-methyl} -2-nitro-phenylamino)-
thiazole-5-carboxylic acid amide (VI.50a).

Step 2.
To a mixture of 0.150 g (0.28 mmole) of 4-(3-chloro-phenyl)-2-(5-{[methyl-(3-morpholin-4-yl-
propyl)-amino]-methyl}-2-nitro-phenylamino)-thiazole-5-carboxylic acid amide (VI.50a), 20 mL
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of tetrahydrofuran, and 20 mL of saturated ammonium chloride solution was added 0.089 g (1.38
mg-atom) of zinc powder. After 5 minutes the mixture was filtered and the filtrate partitioned
between 50 mL of saturated ammonium chloride and 50 mL of tetrahydrofuran. The
tetrahydrofuran layer was dried over anhydrous sodium sulfate, filtered and concentrated under

5 reduced pressure. The residue was stirred for 3 hours with 30 mL of acetic acid and 0.178 g (1.2
mmole) of tricthyl orthoformate. The mixture was concentrated under reduced pressure, diluted
with 100 mL of dichloromethane and washed with saturated sodium bicarbonate solution, then
brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel chromatography, cluting with dichloromethane-methanol-

10 ammonium hydroxide (92:8:1) to give 0.075 g of 4-(3-chloro-phenyl)-2-(6- {[methyl-(3-

morpholin-4-yl-propyl)-aminoJ-methyl}-benzoimidazol-1-yl)-thiazole-5-carboxylic acid amide

(1.50) as a light pink solid. MH+/Z= 525.

Biochemical characterization Assay A

15  Full-length, active GST-Plk1 was purified from S19 insect cells, and full-length GST-p53 was
purified in E. coli. Anti-phospho p53 antibody was purchased from Cell Signaling Technology.
Europium-conjugated anti-rabbit antibody was purchased from PerkinElmer Life and Analytical

Sciences. APC-conjugated anti-GST antibody was purchased from Prozyme.

20 To two microliters of compound (0.6 nM — 4 mM) in DMSO or plain DMSO for control wells,
38 microliters of 20 mM HEPES pH 7, 50 mM NaCl, 10 mM MgCl,, 0.5 mM TCEP, 0.1 mM
sodium orthovanadate, 0.1mg/ml BSA, and 0.05% Triton X-100 (Kinase Assay Buffer) were
added. Eight microliters of the compound solution were added to a 384-well black microtiter
plate, followed by six microliters of GST-p53 (17 ug/ml) and ATP (333 uM) in Kinase Assay

25  Buffer. Six microliters of GST-Plk1 (3 ug/ml) in Kinase Assay Buffer were then added and the
solution incubated at 37°C for 35 minutes. Six microliters of solution containing 43 mM EDTA
to stop the reaction and a 1:600 dilution of anti-phospho-p53 antibody in 20 mM HEPES pH 7,
50 mM NaCl, and 0.5 mg/ml BSA (Antibody Binding Buffer) were added and the solution
incubated at 37°C for 30 minutes. Six microliters of solution containing 9 nM europium-

30 conjugated anti-rabbit antibody and 120 nM APC-conjugated anti-GST antibody in Antibody
Binding Buffer were then added and the mixture incubated at room temperature for 1.5 hours.

The HTREF signal was read on the Envision reader (PerkinElmer Life and Analytical Sciences).
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Biochemical characterization Assay B

Compounds were serially diluted to 6400, 2133, 711, 237, 79, 26, 8.78, 2.93, 0.98 and 0.33 uM
in 100 % DMSO. Diluted compound was further diluted 20 fold with Kinase Assay Buffer
(KAB). Peptide RRRAGALMDASFEEQ-CONH2 (MW 2090) was diluted to 1.2 uM with KAB
and ATP was added to 400 uM. PLK 1 stock, prepared as described above, was diluted to 3 ug
protein/mL with KAB right before it was added to MATRIX 384-Well Polypropylene Black
Plates to start the reaction. 20 uL of KAB diluted compounds (or 5% DMSO in KAB for Total
and Blank), 20 uL of KAB diluted peptide with ATP and 40 uL of KAB diluted PLK 1 solution
(KAB without PLK 1 for Blanks) were transferred to each well of the polypropylene plates. The
reaction mixtures were incubated at room temperature for 40 minutes. Reactions were stopped
by addition of 10 uLL Reaction Stopping Buffer (RSB) to each well. Plates were then read on
LABCHIP EZ Reader 11 from Caliper Life Science.

Calculation of IC50

The IC50 values for each compound were generated using an Excel template. The % conversion
readings of Total and Blank were used as 0 % and 100 % inhibition. The percent inhibition
values of reactions in the presence of compounds were calculated, and plotted against compound
concentrations. All data were fitted into a Dose Response One Site model (4 parameter logistic
model) as the following: (A+((B-A)/(1+((x/C)"D)))), with A and B as the bottom and top of the
curve (highest and lowest inhibition), respectively, and C as IC50 and D as Hill Coefficient of

the compound.

TABLE 1 - RESULTS FROM BIOCHEMICAL ASSAYS
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2010/ 121645HCT/ §P2009/ 066578 5 91 - R6 is sg] ed fromthe group
consist|ng of-H -NH2 and - %(0) 8; R7 is se'?age‘ﬂét ed fromthe group
consi st | ng of - Hy - CH3 land, + (gkR) 20Hy 932 RS is sel ected fromthe group
consi st -rg—of -0t Bu, - 0C(CH3)} 2NH2 - 0C(CH3) 2NHC(0) 0t Bu,

34 H | Goe |3l 0.050

35 H |t | 3-Cl 0.068

36 H Aol 3.0 0.080

37 H | 3l 0.027

38 H Sy 3l 0.011

39 H | W | 3.l 0.050

40 H | T | 3 0.013

s | v [T sa 0.016

2 | cHo | Thoer | 3-cl | 0019 | 0.006

43 | cH0 || 3a 0.008

44 | CH:0 | ;| 3l 0.061

0

45 | CHO | ;v 1| 3-Cl 0.026

46 | CH;O /O’\; 3-Cl 0.013

47 H /O’\; 4-CF; | 0.661

48 H AT 3-CEs | 0.059

(\N/\/\N/\j
49 H ~ 7 3-Cl 0.566
IS
50 H Sy Ty 3l 0.085

For A, 2-Cl means 2-chlorophenyl; 3-Cl means 3-chlorophenyl; 4-CI means 4-chlorophenyl; 2-
CF; means 2-trifluoromethylphenyl; 3-CF3 means 3-trifluoromethylphenyl; 4-CF3 means 4-
5 trifluoromethylphenyl



and CN-CH3 /; and pharmaceutically acceptable salts thereof 2. A compound of
claim1 wherein 10A is 3-chlorophenyl; Rl is selected fromthe group

consi sti nyoabio/ii@nd - OCH3; R2 is -0-(CH2) m R 3; i - - PCI/ER2009B&57%s; and Y
is -NR7-. 3. A compound of claim1l whergjn A is 3-chlorophenyl; Rl is
selected fromthe group consisting of -H and -OCH3; and R2 is -(CH2) m R3.
4. A conpound of claim3 wherein mis (laissd R3 is selected fromthe group
consisting of /--\ -N-Th N CH3-N(CH3)(CH2)3 -N O N_/ and. 5.A conpound
of claim3 wherein R3is -x, / 6.A conpound of claim5 wherein Xis CH 7.A
conpoundl.of cAaompdindioéfoeinnla¥l) s - CHR6-. /-\

5 (1)
wherein
A is selected from the group consisting of phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-
chlorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, and 4-trifluoromethylphenyl;
10
CH,—N \_/N—CH3
R is selected from the group consisting of -H, -OCH3, and ;
R is selected from the group consisting of -H and Z-Q-R;, wherein
Z is selected from the group consisting of a chemical bond, -O-, and -C(O)-
15 Q is selected from the group consisting of -(CH;)y,- and-CH,CH(OH)CH-, and

m is an integer from 0 to 4;

-0 —0 -0
X

20 R4 and Rs are independently selected from the group consisting of -H, -CH3, -(CH,),OH,

Rj; is selected from the group consisting of , and —NR4Rs;

N—CH, (CH,);—N (o]
-(CHz)zN(CH3)2, and 5
X is selected from the group consisting of -CH and N;
Y is selected from the group consisting of —O-, -CHRg-, and -NR-;
—X Y

—/

wherein must contain at least one nitrogen atom;

25



-N O 30 8. A compound of claim5 wherein R3is. WO
2010/ 121675PCT/ EP2009/ 066579 - 92 - 9. A conpound of claim5 wherein R3 is
/--\ - N NvB201012167A conpound of claim9 wherein R7 is - @d83/EP2002D6657C0nmpound
of claim3 wherein R3 is -NRARS. 12. _4jconpound of claim 11l wherein R4 and
R5 are both -CH2CH2OH. 13. A conpound of claim 11l wherein R4 is Hand RS is
- CH2 CH2 O is selectgdifrom thegrpenuevasisingedfailmNH-gad e¢Hled)Re:om t he group consi sti ng
of
2-[ 6- (4- Met hyl - pi perazi n-1-yl net hyl ) - benzoi m dazol - 1- y1] - 4- phenyl -t hi azol e-
5- car boxR4 iscclagedframitltbegroup consisting of -H, -CHs, and -(CH;).OH;
4- (3- Chl oro- phenyl) - 246- ( 4- net hyl - pi per azi n- 1-yl net hyl ) - benzoi m dazol - 1-yl i
-thiazol e-5- 15 carboxylic acid am de;
4- ( 3- Ghl R§ B-splbaey k) m 2ukEer(¥b combibiyHe-qIi-OBua 20 OCH: yNIB! IOG(THhENAQIMGIBZ,0l - 1- y1]
-thiazol e-5- carboxylic acid am de;
4- (3- Chl or o-pHenyl )s2- (6- nor phol i n-4-yl net hyl - benzoi m dazol -1-y1)-thi azol e-
5-car box%‘]di c i am:’,(%gd 20 4-(3-Chl oro-phenyl)-2- {6-
[ 4- (2- hydroxy- et hyl ) -’pi perazi n- 1-yl net hyl ] - benzoi m dazol -1-yl | -
t hi azol eplermarchdoally incceprabld satsithl@cof4- ( 3- Chl or o- phenyl ) - 2- (6- {
[ (2-di met hyl am no-ethyl)-nethyl-amno ] -nethyl} -b enzo i mdazol-1-
y1l) -t hi azol e-5-carboxylic acid am de;

2. A compound of claim 1 wherein

10 A is 3-chlorophenyl;
R; is selected from the group consisting of -H and -OCHys;
R; is -O-(CH;)m-R3;

—X Y
R3 is —/

Y iS -NR7-.

; and

15
3. A compound of claim 1 wherein
A is 3-chlorophenyl;
R, is selected from the group consisting of -H and -OCHj3; and
R; is -(CHz)m-Rs.
20

4. A compound of claim 3 wherein m is 1 and R is selected from the group consisting of

/N \
—N N—CH, —N(CHZ)(CH,);—N  ©

X Y

5. A compound of claim 3 wherein Rs is
25

6. A compound of claim 5 wherein X is CH.
7. A compound of claim 5 wherein Y is -CHRe-.

N 0

30 8. A compound of claim 5 wherein Rs is



4- ( 3- Chl or o- phenyl ) -2- {6-

[ (1- met hyl - pi peri di n-4-yl am no) - net hyl ] - benzoi m dazol - 1-yl1} - 25

t hi azol e-wocarmiaxer/si ¢ aci d am de; PCT/EP2009/066579

4- (3- Cnhl or o- pheny1l) - 2- (6- pi peridi n- 1- ybsret hyl - benzoi m dazol - 1-y1) -t hi azol e-
5-carboxylic acid am de; 4-(3-Chloro-phenyl)-2- {6-
[2-(4-nethy|-piperazin-I-yl)-ethyl]-beﬂszhigﬂgol-1-y1} -thiazo | e-5-
carboxylgc acj d anidﬁ; 30. L NN

3[ 5- Car banoy 12 82 PR PEFIEML A B FNRaF az01 - 2- y1] - 3H benzoi ni dazol e- 5- car boxy
lic acid (1- nethyl-piperidin-4-yl)-am de;

4- (3- Chl or o- phenyl) - 4?-(4-ne%hy%&§Lperazine-l-carbonyl)-benzoinidazol-l-yl
] -t hi azol®- 5-A€%WBQ}¥E‘§IO' glaigey yhesinds: 8 CHy 3. [5 - C arbanp y1-4-(3-chloro

- phenyl) -t hi azol - 2-y1] - 3H-benzo i m dazol -5 -yl nethyl} -piperidin- WO

2010/ 121675PCT/ EP2009/ 066579 - 93 - 4-yl)-carbam c acid tert-butyl ester;
2-[6-@4-bhinogﬁmﬁﬁﬂmépﬁcﬁmyﬁﬁ@@%?ﬂ%ﬂbéﬁiﬁknidazol-1-y1]-4-(3-ch|oro-phenyl)
-thiazol e-5- carboxylic acid am de; 1-Methyl-piperidine-4-carboxylic acid
(1-{3-[5-carbanoyl-4-(3-chl oro-phenyl)-thiazol-2- 5 yl]3H benzo i m dazol-5
-yl met hyl3. - phpempaind-ofclgm) 1 awhefein R4 and Rs are both ~-CH,CH,OH.

[ 1- (1- {345- Car banoyl- 4- (3-chl or o- phenyl) -t hi azol - 2-y1] - 3H benzoi m dazol -5-y
| met hy1}- pi peridin-4-ylcarbanoyl)-1-nethyl-ethyl]-carbamc acid tert-butyl
ester; 213.{6-A compound of claim 11 wherein R4 is H and Rs is -CH,CH,OH.
[4-(%5Anino-2-nethy|-propiony|anino)-piperidin-I-yInethyl]-benzoinidazol-l-
yl} -2—(3- chl or o- phenyl) -t hi azol e-5-carboxylic acid am de; 10

2- [ 6- (4- Met hyA cpinp@ihdaif Blailn Y kdi@itdiyigm Bepzaiproflagdbof- y1] - 4- (2-tri fl uoronet h

yl -phenyl) - thjazol e-5-carhoxyljc acid am de; . L

4- (4- Chi -?[%K%P@ﬁvﬁylp%f&%ln%a.‘?%%ﬁbfbﬁm(’ﬂ‘&daﬂ1-ﬂ:ﬂl-whf‘ékym%l&éﬁ%?waaﬁ%il -1-y1]
-t hi azol ¥18¢> carboxyl i c acid ami de:

4- (4- Chl ey caenydony 8406l -nelypipRizRer- @iy b f&akd 1- e anididazol - 1- y1]
-thiazol e-5- 15 qargpxy ic acid am de;

4- ( 2-16n| grenxphensid ymizlgs- (4- met hyl - pi per azi n- 1- yl met hyl ) - benzoi ni dazol - 1- y1]
-t hi azol i i Lde.. - :

4-(3-Chl %E?P{;%Z“n?ﬁ“?% iR ?‘&“%é‘?{“&?’%faﬁnﬁ D e Y T A i azol e- 5-
car boxyl fasbaxglidacadrriale; 20

-3 O Qr o RRemKlhs B0 RHIM SRIRSE bl e XX RO Hargl 1-y41 -t

4- ( 3- Chl aridamptdenyl ) - 2[ 6- ( pi peri di n-4-yl net hoxy) - benzoi m dazol - 1-y1] -t hi azol

e-5- %r bg—)fg/—leihﬁ)r(fa—glile%yﬁ—T— ﬁf [;4—(2—hydroxy—ethyl)—piperazin— 1-ylmethyl]-benzoimidazol-1-yl}-
thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-(6-{[(2-dimethylamino-ethyl)-methyl-amino]-methyl } -benzoimidazol-1-
yl)-thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-{6-[(1-methyl-piperidin-4-ylamino)-methyl]-benzoimidazol-1-yl} -

25 thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-(6-piperidin-1-ylmethyl-benzoimidazol- 1-yl)-thiazole-5-carboxylic acid
amide;
4-(3-Chloro-phenyl)-2-{6-[2-(4-methyl-piperazin-1-yl)-ethyl]-benzoimidazol-1-yl } -thiazole-5-
carboxylic acid amide;

30  3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazole-5-carboxylic acid (1-
methyl-piperidin-4-yl)-amide;
4-(3-Chloro-phenyl)-2-[6-(4-methyl-piperazine-1-carbonyl)-benzoimidazol-1-yl]-thiazole-5-
carboxylic acid amide;

1-{3-[5-Carbamoyl-4-(3-chloro-phenyl)-thiazol-2-yl]-3H-benzoimidazol-5-ylmethyl } -piperidin-



4- ( 3- Chl or o- phenyl ) - 246- ( 1- et hyl - pi peri di n-4-yl net hoxy) - benzoi m dazol -1-y1
]-thiazo |l e-5- 25 carboxylic acid am de;

4- ( 3- Chl owo-2ptenyd7s- 2- ( 6- cycl ohexyl oxy- benzoi m dazol - 1- pCrAtrhécamedses 5- car bo
xylic acid am de; -93

4- (3- Chl or o- pheny1) - 246- ( 2- nor phol i n- 4- yI et hoxy) - benzoi m dazol - 1-yl] -thi az
ol e- 5- cafHyboprbamicasiditcarhugester;

& (2O ey 8 Sy S ety SR a3y

[ 2-(4- nemmyhybcpﬁdamMn | -y1) - et hoxy] - benzoi m dazol - 1-y1} -thiazo |e-5-

b |
S S b RS carboxic i U B Sa AT - ST SRS B2y 11- ¢ ni azo

| e- 5- car higey- btr&oﬁlﬁldiioamydﬁethyaﬁ-plperldm-4 yl)- armde | o
4- (3-Chl or o- -4-yl - o benzo azo 1-yl]-thia
zo(le-5 ﬁ’@[ﬁ%@f%%% gé&%ﬁﬁ% 85 lgng%gzg éﬁgﬁé%8WBﬁ?§L5%' %Vﬂ}an¥d£

4- (13- Chl b&maw&}baaﬁ@r)ﬁ?mawthj afbdic REQREXMyIREDZ 0i M dazol - 1-y1] -t hiaz
o |le-5- carbggéllc acid am de;

4- (3- Chl 81t Ajine-2aEthyb pRpissy feaine)-pingridigr loyeelhylldenzimideeri Aoyl 4-G: t hi azo

l'e-5- 5 GasBPavhyILthdchl- 5665%%yhélac€@arﬁhéor o-phenyl)-2- {6- [3
-(4- nethé*§£4 erazin-1-yl)-propo xy]-benzo imdazol-1-yll -thiazo

| 65 dér b eﬁyyi dipeiyrigd -ylmethyl)-benzoimidazol-1-yl]-4-(2-trifluoromethyl-phenyl)-

4- (3-Chl 46 rrolidin-1-yl-propoxy)-benzoi m dazol -1-y1]-thi
azol e- 5- 9%%? ‘%%yéélaiéﬁgge 10 2-(6- -[Bis-(2-hydro xy-ethyl)-am no]

- prop xy¥(4ﬁbszpMmdhidb(44&1&&4ﬂ@8€3ﬁ]@h@ﬂpmemm&ymKRWMdzdmdnﬁmhﬁiboxyl|c
acid am de; 4: r o- phenyl) - {6- [3 -(2-hydroxy-ethyl am no)-propo xy]
-benzo |ﬁ¥b§(h§a%&h?el’thlazo Ie 5. carboxylic acid am de;

4- (3-Chl @{@Cplmnyhe)ly]a-z [f&4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-thiazole-5-
Egréﬁiy|WE&%éfaga@$%kQ | -y1) - but oxy] - benzoi m dazol - 1-y1} -thiazo | e-5- 1?
4- ( 3- Chl ayoCpReR oy B4G6((4-rReokyPhchnmdt-yimdml b oikeazel T gazsbtels-y 1] - t hi az
ol e-5- carboxyllc acid am de; 4-(3-Chl oro-phenyl)-2- {6-

[ 2- hydro%?‘%wkﬁa%%ﬁWkaplperazin | -y1) - propoxy] - benzoi m dazol - 1- y1}

- thi azol g ﬁ@ﬁ?@ﬁ?&kg—@ [@C(ggeﬁdﬂl-qeylo benzomudazol—l -yl]-thiazole-5-carboxylic acid
4- (3- Chl or o- pheny1l) - 246- ( 2- hydr oxXy- 3- nor phol i n- 4-yl - pr opoxy) - benzoi m dazol-

1-y11- tﬁpdzole 5-carboxylic acid am de;

4- (34! axe pfa%l ¥k B0 (4R kit A Vb Xk REAASL ] AR BleosL- ¥ 11t hi azo
carboxyhc acid amide; 1
4-(3-Chloro-phenyl)-2-[6-(piperidin-4-ylmethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic
acid amide;
4-(3-Chloro-phenyl)-2-[6-(1-methyl-piperidin-4-ylmethoxy)-benzoimidazol-1-yl]-thiazole-5-

25  carboxylic acid amide;
4-(3-Chloro-phenyl)-2-(6-cyclohexyloxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[ 6-(2-morpholin-4-yl-ethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic
acid amide;
4-(3-Chloro-phenyl)-2-[6-(2-piperidin-1-yl-ethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic

30 acid amide;
4-(3-Chloro-phenyl)-2-{6-[2-(4-methyl-piperazin- 1-yl)-cthoxy]-benzoimidazol-1-yl}-thiazole-5-
carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[6-(2-dimethylamino-ethoxy)-benzoimidazol-1-yl]-thiazole-5-carboxylic
acid amide;

35  4-(3-Chloro-phenyl)-2-[6-(3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-thiazole-5-



4- (3-Chl oro- phenyl )-2- {5 -nmetho xy-643-(4-nethyl-piperazin-I-yl)-propo xy]
-benzo i m dazol -1- 25 yll-thiazol e-5-carboxylic acid am de;

4- ( 3- Chl owo-2ptenydss- 245- met hoxy- 6- ( 3- mor phol i n- 4-yl - pr opoxEP2MeNEe7M dazol-
1- At hi azol e- 5- carboxyl ic acid am de; _ogq.

4- (3- Chl or o- pheny1) - 2- { 5- met hoxy- 6- [ 2- (4- met hyl - pi per azi n- 1-y1) - et hoxy] - ben
zoi mi daz@ﬁrbOILyllw}ld tiidgz ol e- 5- car boxyl i ¢ acid ami de; 30

4 (5 Ol oy OrRRERY K R4S TBLARNK B - RRDPb:Ds hidkoref It oRegzof m dazol -1

-y1] - th|a oIe C aC|
4- ( 3- Chlmrbz—xphem;d)miMS met hoxy 6- (4- net hyl - pi perazi n- 1-yl met hyI) benzoi m d
azol-1-y

i |
O o VM chl PR - B - P AT S o L RT3 P ey 1) -
t hi azel ecdhboglibany hintieaci d am de; WO 2010/ 121675PCT/ EP2009/ 066579 - 95
-2-16-(4- yl th d | fl t
AR d et AN b A TR I RN i e G PR ERAR

lin-4- y|5-la£1@@;y3£h);~aalﬁlaﬁﬁdel -nmet hyl} -benzo i m dazol - 1 -y1l)-4-(3 -chI oro -
phenyl)-thiazo | e-5-carboxylic_acid am de and 5 4-(3-Chl oro-phenyl)-2-(6-
{ [net hy‘l’" %-@hl@fﬁ B‘Pf‘@yl)ﬂr{éz(-”gpb’nﬁlt*%ﬁﬁ))l -DEIPORY i eﬁ@:tmﬂqa%ol-l -yl]-thiazole-5-
- ben20| n&ﬂggﬁ&[lgad@)‘mﬁ@l azol e-5-carboxylic acid am de. 15. A conposition
nprisin mpound of claim1 and one or nore menbers sel ected fromthe
gr oupmc o?r%@ §%1[%(27@%&5#%&%@1@&@@0éx}c@aw@n@mlalrvh)ér(é chleep-plefinyN-ant s.
”E{hlfh%’lefsogarﬁorxg éc?&arfﬁd@“bl ect afflicted wwth a disease or condition
that responds t ation of PLK1l activity, conprising adm nistering to
sai d subfrﬁ:Ch@m almoyh2- §F [ 382 dgdpeyHethy i) girepoky e cheamidaeolt loylisbiatcdt-&- t he

activity 011;0XP|_C grtnldw ty in said subject, wherein said nodul ation
anel i orates d| Sédse or condition. 17. A conmpound according to any one

of clai m&-(3- Chtmrdlrﬂhefn@l) 2uge] 4ad-mela l-pipeenin- 1 -y dutody s uipoittithzele Goi ehiagp1¢-6- any
one of_ cl m; 1 t@ 14 for use as nedi canent for the treatnment of cancer.
19. The CAR*¥HC &damisund according to any one of claiml to 14 for the

manuf act g e cafordpebingBIreiat(3-rhd@phdlinet- § IR xR BEnz0imi€aB L Byl]-thidtble-TREbBONMRI
conpounds,  processes, nethods and uses substantially as described herein 25

bef ore. #cidamide;
4-(3-Chloro-phenyl)-2-{6-[2-hydroxy-3-(4-methyl-piperazin- 1-yl)-propoxy]-benzoimidazol-1-

yl}-thiazole-5-carboxylic acid amide;

20 4-(3-Chloro-phenyl)-2-[6-(2-hydroxy-3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-
thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[6-(4-morpholin-4-yl-butyl)-benzoimidazol-1-yl]-thiazole-5-carboxylic
acid amide;
4-(3-Chloro-phenyl)-2- {5-methoxy-6-[ 3-(4-methyl-piperazin-1-yl)-propoxy]-benzoimidazol-1-

25  yl}-thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[ 5-methoxy-6-(3-morpholin-4-yl-propoxy)-benzoimidazol-1-yl]-
thiazole-5-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-{5-methoxy-6-[2-(4-methyl-piperazin-1-yl)-cthoxy]-benzoimidazol-1-
yl}-thiazole-5-carboxylic acid amide;

30  4-(3-Chloro-phenyl)-2-[5-methoxy-6-(2-morpholin-4-yl-ethoxy)-benzoimidazol-1-yl]-thiazole-
S-carboxylic acid amide;
4-(3-Chloro-phenyl)-2-[ 5-methoxy-6-(4-methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-
thiazole-5-carboxylic acid amide;
2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(4-trifluoromethyl-phenyl)-

35 thiazole-5-carboxylic acid amide;
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2-[6-(4-Methyl-piperazin-1-ylmethyl)-benzoimidazol-1-yl]-4-(3-trifluoromethyl-phenyl)-
thiazole-5-carboxylic acid amide;

2-(6-{[Bis-(3-morpholin-4-yl-propyl)-amino]-methyl } -benzoimidazol-1-yl)-4-(3-chloro-
phenyl)-thiazole-5-carboxylic acid amide; and

4-(3-Chloro-phenyl)-2-(6- {[methyl-(3-morpholin-4-yl-propyl)-amino]-methyl } -benzoimidazol-

1-yl)-thiazole-5-carboxylic acid amide.

15. A composition comprising a compound of claim 1 and one or more members selected

from the group consisting of pharmaceutically acceptable carriers and adjuvants.

16. A method for treating a subject afflicted with a disease or condition that responds to
modulation of PLK1 activity, comprising administering to said subject an amount of a compound
of claim 1 effective to modulate the activity of PLK1 activity in said subject, wherein said

modulation ameliorates said disease or condition.

17. A compound according to any one of claims 1 to 14 for use as medicament.

18. A compound according to any one of claims 1 to 14 for use as medicament for the

treatment of cancer.

19.  The use of a compound according to any one of claim 1 to 14 for the manufacture of

medicaments for the treatment of cancer.

20. The novel compounds, processes, methods and uses substantially as described herein

before.

ok



