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WD 2007/ 096315 PCT/ EP2007/ 051541 -1 5
4- PHENYL- THI AZOLE- 5- CARBOXYLI C ACI DS AND

wa200Hadéss THI AZOLE- 5- CARBOXYLI C ACI D AM DES ARCPREED07/051541

I NHI BI TORS 10 The present invention is concerned with

t hi azol yl - benzi m dazol e deri yat ives and their

phar maceutical ly acceptable salts, the manufacture of

the aforesaid and their use as therapeutl c agents. 15

PLK1 is a nmenber of the Polo-1ike kinase fam|ly.

Pol o-1i ke kinases are highly conserved fromyeast to

humans and play a variety of roles in the &/ M phase
transition and in the passage through mtotic phase of
AFRHEBNIYIL-THAZO LIEsSHC ARBOXYLICeARI DS AND 42PKENHL-AHIAZOLE-5-

(Snk), PL K. e n

humans. T y | E&Kf? 'ﬁé i é

across their kinase 20 domains, in Ctermnal " PoI 0"

boxes. Using neutralizing antibodies, anti-sense

ol i gos, and dom nant-negative protein, PLKL was shown

to be essential for mtosis in vitro cultured cells.

Furt hernore, down regul ati on of PLK1l appears to have
differential effects in tunor versus "normal™ cells in

t hat abl ation of PLK1 induced mtotic catastrophe and

Eb@ rhlf esantervantigads koneaed Wélt’f’r @Qﬁzoﬂ)ﬁ benginmigpzolgzlerivatives and

G S DS oSS 18 Bt BT 61 e

tdiesde anthdrpsutionalgsrge. mtotic cat astrophe. The roles
of PLK2, PLK3, and PLK4 remain elusive. The

expression of PLKl is restricted to proliferative

PLF%HE% m%@??["ﬂ%ﬁ%l%ﬂuk%fkmééé ak-r‘ﬁ& %0l Rﬂa‘égs aFle hlghly
solid tunors various ori east, lung

somswedd frovrayqasts*.ommr’ramamj playamhrﬂy)phecges)n meoGQIfM phase

on-.Hodgki,n | homas. Fur.t her
PRBSIEER Ao el PRSTAGS et ighe pﬁaa@(af&es?edhcyc& Four Polo-
fkdWinkBedd R, Fﬁ@ki UﬁﬁRsQFﬁRﬂ%'hUQDu@& Havé BeBRtdGfied in
transformed cel row in soft agar and formtunors
humaudeTInﬁesfeprQl@nS/SMQ&)efftemveO@m@egmacross their kinase

PCT/ EP200Z/ 05154 = I2 Ther ef tl( EKl ki nase
daEalS 7 bRl TolRo PREER ¢ 'H%”SP&% Radips, anti-sense

oligos, and dominant-negative protein, PLK1 was shown to be essential for

mitosis in vitro cultured cells. Furthermore, down regulation of PLK1 appears to
have differential effects in tumor versus "normal” cells in that ablation of PLK1
induced mitotic catastrophe and eventual cell death but G2 arrest in "normal”
cells. One plausible explanation is that tumor cells are defective in checkpoint
controls and unable to arrest and thus undergo mitotic catastrophe. The roles of
PLK2, PLKS, and PLK4 remain elusive.

The expression of PLK1 is restricted to proliferative tissues. Overexpression of
PLK1 was detected in solid tumors of various origins (breast, lung, colon,
stomach, ovary, smooth muscle, and esophagus) and in non-Hodgkin
lymphomas. Furthermore PLK1 has transforming activity; constitutive expression
of PLK1 in NIH3T3 cells causes oncogenic focus formation, transformed cells
grow in soft agar and form tumors in nude mice.
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a novel approach to target mtosis and may be clearly
differentiated fromother mtosis-targeting agents on

w0 be7roeasket such as tubulin binders. 5 O her tPer/Bpioe%051541

whi ch invol ve the disruption_gf- m crotubule formation
and degradation through the use of taxanes and vinca
al kal oi ds have becone successful ways of treating

Thartore, BOTRIRAPCIET quas@@dtusnﬁb? aadrhell hidleaad imHilbieor represents
G2/ M cel | cycle arrest effect t axanes and vinca

am@aeba@%roaplumtaraﬁi BitPsi§IANCOMBY i dearndifersniiated from other
/M
hpPRMal M SfRdte ofthE ot Sfeas RitfEdars,

al kal oids. U S. Patent No. 4,818, 270 di scl oses
nr el at ed zim dazo e- thi

tructurall
; b%@'?%WHl&hé”&%‘Vﬁéfﬂ%abﬁrlé@?” SiFinbbsiasiation and

g 2868 tihto ﬁ'tﬁ’e B¥E 37 2@ e RMARS, %%‘onﬁ’é Bave become
itors o PLKl W200262804 di scl oses

su@cmlsiul waysaf dleatidgcanaei. vésmeltancaraus ¢iislsire @bde tef evade the

B el S Kt SFaRaREs AN e lioRE SERT fanibition
A sdbaaiges @fodetaelld. vohigh al atsbéStbyé\bdde4h8Q32/M cell

substituted benzylsul fones that are inhibitors of

PYHe arpetog sifegafdayares ar@yincatalikaleidsdi none conpounds
that are inhibitors of PLKL. W?200401161 O di scl oses
anti sense conpounds that are inhibitors of PLKI1.

ViR ORieht R8O 4B 182 1B disclokbs ephetuealommprelnds behaimiaasole-
inhibitors of PLK1. W2004043936 di scl oses pyrimdine

Hiagnie 6aETPOHAES T isends BRIRFISesf PLK1. 2004046317

di scl oses 25 products and processes for nodul ati ng

pepti de-peptide binding domain interactions including
WO2o2rad4endiscosgs bicydioruyradz e stompdundsshal afelikhibitors of PLK1.

Wizl isbias SKrsdionoonvaneavaty Sbat iyt Phinidreor
PEK@OW@QOGMOZQ%%&HB&& HApIex @fN,&’éﬁﬂrtlseﬁ%z&%%Zl@%ades that

di scl oses | m dazotri azi ne conpounds that are
arehunlblttlt@rsobPme/OZﬂDWZOGme:l@@Sd iB5e3.6sialkoxystyryl-4-

B0 uH SRR IRPRERES i 3o Rl D RLRTS Nip2Qiribos240 discloses
thidddidtrone éﬁm;ﬁﬂdﬁbs thﬁ@éﬁé%ﬂ#@t@?éioﬂ%&h OBRED2004011610 discloses

pyrimdin-4-yl-3,4-thi one conpounds that

antsassediapAu rm&mat mzmbmmqb%h(écw&%g%%ﬁ A898Idiscloses
&?Wémedéorﬁlﬂ&ﬂn&r fhat BRMNRIEIRYS oP PLRY 02004043936 discloses

pyrimidine compounds that are inhibitors of PLK1. W0O2004046317 discloses
products and processes for modulating peptide-peptide binding domain
interactions including an invention for providing 3-D structures of PLK.
W0O2004067000 discloses benzothiazole-3-oxides that are inhibitors of PLK1.
W02004074244 discloses pyrimidine compounds that are inhibitors of PLK1.
W02004087652 discloses imidazotriazine compounds that are inhibitors of PLK1.
W02005019193 discloses phenylurea compounds that are inhibitors of PLK1.
W0O2005042505 discloses thiazolidinones that are inhibitors of PLK1.
W02005042525 discloses pyrimidin-4-yl-3,4-thione compounds that are
inhibitors of PLK1. W0O2005075470 discloses thiazole compounds that are
inhibitors of PLK1.



WD 2007/ 096315 PCT/ EP2007/ 051541 -3 SUMVARY OF THE
I NVENTI ON According to a first aspect of the
WO pwenddzoh, there is provided a conpound of SPEDEPMDA0S1541
(1): IR ,NSYN (@) n.M(1) wherein: 10 nis
an integer fromO to 2; each @ is independently
sel ected fromthe group consisting of hydroxyl, [|ower
al koxy, |ower al kY SUMMARYQF THEINYENTION
- Q(CH2) mO( CH2) nCH3, - Q(CH2) mOH, - Q( CH2) mMNR8R9,
wherein R8 and RO are each independently 15 sel ected

KEB&P&H@GW ﬁ&?t‘ (?fé[h@%?\}qntl Md{h%aﬁgréﬂagldeg"fﬁoﬁkwhd of

fardejee(ident | y, an int eger from 2to4; or nis 2 and
the Q2 groups are at the 5 and 6 or 6 and 7 positions
on the benzim dazole ring and, together with the
carbon atons to which they argqy 20 bgynd, forma four
to six-nmenbered heterocyclic riwg centaining at | east
one atom i ndependently sel ected the group

consi sting of oxygen, nitrogengS app sulfur; Rl is a
menber selected fromthe group cofsi sting of

-CH2C(O R4, 25 -CH(OH) CF3, -C(O and heterocyclyl,
wherein R4 is selected from up consi sting of
hydr oxyl and -NH2 and R5 i ectgd fromthe group
consi sting of hydroxyl(@ § Nwvherein R6 and R7
are independently sele F=dm t he gr L}p consi sting
of hydrogen, hydroxyl, cyano, |ower alkyl, WO

2007/ 096315 PCT/ EP2007/ 051541 -4

wherein:

nis an integer from 0 to 2;

each Qq is independently selected from the group consisting of hydroxyl,
lower alkoxy, lower alkyl, carboxyl, halogen, -O(CH2)mO(CH2)mCHs,
-O(CH2)mOH, -O(CH2)mNR8R9, wherein R8 and R9 are each independently
selected from the group consisting of hydrogen and lower alkyl , and
-O(CHz)m-heterocyclyl, and wherein each m is, independently, an integer from
210 4;

or nis 2 and the Q. groups are at the 5 and 6 or 6 and 7 positions on the
benzimidazole ring and, together with the carbon atoms to which they are
bound, form a four to six-membered heterocyclic ring containing at least one
atom independently selected from the group consisting of oxygen, nitrogen,

and sulfur;

R1 is a member selected from the group consisting of -CH.C(O)R4
-CH(OH)CF3, —C(O)R5 and heterocyclyl, wherein R4 is selected from the
group consisting of hydroxyl and -NH, and R5 is selected from the group
consisting of hydroxyl and -NR6R7, wherein R6 and R7 are independently
selected from the group consisting of hydrogen, hydroxyl, cyano, lower alkyl,
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| ower cycl oal kyl, optionally substituted heterocyclyl,
optionally substituted aryl, and -NHC(O-optionally

weuwsoddsut ed aryl; and R2 is aryl optionally PCT/EP2007/051541

substituted with one or nore -substituents

| nIGREREFILNy. SRS el Ry Lo BbR, BNFAY bstluted ary,

al @fmyJNHJmU)d LELY kw‘d)stutlhtyédra@ylyah@vver al kyl, and
- C(O) NR8R9 vvherel n R8 and R9 are each mdependently

sel ected fromthe group consisting of hydrogen and

%@V{)gﬂdﬂ%ﬂ@@u'&sﬁ%ﬂﬁed’%tﬁ% cﬁr'%br%n&bstltue ts independently

can e atons to
t hesglented roumthe groumcm)nmstlhgmf hatogein laveartesked, lower alkyl,
ne at o

e EapYer sleadt Bar By aky, by JoRe Rz (COINRERS
OXY@HoirRB A0 2R act HdondBpiRSBREIRRHIAS Bk

acceptabl e salt thereo I n"anot her aspect of
i nmmsns@ngroélhadmgetncam&wme&w mraeeretmmnef saideptions

conprisjng,of a.conpound o rnul one
et cart SaRBRRLDihe PR Ruibn i) Ahonnd. form a
corpyt Mx%@ﬁ@émérd@bhd’n%@@ﬁi@hhg at fedst bﬁé atom

di luent, or excipient. In a third asgect of the

i nedepandentlyseledted fpBvin@arosp wenpisENg of Oxygat, inigpgen, and

SR Pl B s O ERR HreSR Comprt i ng

adm nistering to the subject an amount of a conpound

of fornula or. a pharmaceutically acceptable salt,
Foareiher aw%@éﬂaﬁ ByrPBHYN yelalesre hheraRCRIGa) gpmpesitions

i ri a
L8REESng A S FREAT L PRUREIR W oRE bRt o
phampncaahutleabmmposatnd)rvalrmenrcoﬂﬁ)rrsleyssa phargiacaiutigally acceptable
functi derivative thereof and one or nore

%ré'reﬁva@@‘l?f‘ FAI9XGIPIeMcept abl e exci pi ents or adj uvants
effectlve to nodul ate the activity of PLK1 activity
in the subject, wherein the nodul ati on aneliorates the
th 8 shigbagpect ob itk inventio3dhere is [frovided aavptiod fof trehlisg a

LB dfiied Wi B diSe et ST T pPartinds 8 3podiafon of LK1
H@tﬁiﬁ#ﬂ atb® r|§fn F?idﬁuﬁﬁﬂtér\/ngsw tha s’m) ecdkBingrhouM®f a com?ound of
2007/ 0963 /EP2007/ 1541 - In a fifth aspec

faimsila h\)éma @hﬁrrmac@nuécaly @l@mtatai@@aa wvw@dorfniwswloglca“y
fJn%%hQI%eEﬁvafe thereof, or a composition comprising an amount of a

compound of formula (1) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof and one or more pharmaceutically
acceptable excipients or adjuvants effective to modulate the activity of PLK1
activity in the subject, wherein the modulation ameliorates the disease or

condition.

In a fourth aspect of this invention, there is provided a method of treating a
neoplasm which is susceptible to inhibition or modulation of PLK activity in an

animal.
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nmedi ated condition characterized by inappropriate
cellular proliferation. In a sixth aspect of this

w0 noenvdden, there is described a nethod for i nb@bEPIONT051541

5 proliferation of cells. The swethod involves

07 AR PR A e it PR BimdiR BB Yodtng & PLic

Felikabe condition fmaira&t@@iezﬂbiéwdpm@;briaw @elldlar pusiféragon.

thereof sufficient to inhibit proliferation of such
treated cell's whereby such cellular treatnent inhibits

Frt§S|><ltﬁ‘ a@;gé?étrb?rthlsé?ﬁ\ﬂﬁﬁlbn fherB%s Béﬁcﬁrﬁ% Eﬁ(ﬁ?ﬁ‘éd telg hinhjbiting

escribed the means to |
protiferbtige obtelts. t Dise metlyod imratvesgnaeddtonveftaells u\fm’nl a&n amount of a

Soraphued of fortuig (hi g BaaGal afdeaiabie sal, solvate, or
PAYS1BLRA!P Ao B A0cdREISKRSLITECLRS PRt AR RRYIon o

I'n anot her aspect, there is provi
pmdthfeateﬂmellprvmeqeby\gucronﬁkhuladtceaﬁrnem;'onmbmrﬁ’w (Im)yanother

r:oiitt?%ﬁq%%n?te B %n tE%Fea%@%%{lﬁeci%&n%Fp&%gwﬁgggfhibit cellsin
frer seeba of Alitosts bRkredhdNcéi® withRaffRidht qiahty@f.a Empbund of
O-triflate, or another | eavin @grou‘o (gls as deflned
Q@% tf ¢

fasmut (‘Bss\eephamanedtinally aec ense tg, pophysielegisally

@Lﬁgﬁ&‘q aﬁ(ég%%yﬂergofqgg eltb?,pnﬁpﬁtngqpl_@enm m dazol e ring,

are’as se or bove, to yield a
compound of formula (1); and WO 2007/ 096315
PCT/ EP2007/ 051541 -6 optionally converting a conpound
BY anthaipaPgCt) there s Fﬁfﬁéiiq@&c%gch@ﬁﬁ [f@,r Prepaspg 8MPOLALS of

tﬁﬂhﬁ?gﬁ ég:md}%ﬁq ona%}géel ky functional derivative

ereo converting a conmpound of
formula (1) or a phar maceutically acceptable salt,
sol vat or Si i call functl onal derivative
1 Pnp%ung o?gormul y

t hdPacHg g cq

R2
B(OH)s”~ )

with a compound of formula (3)
X

R1 I&N&

S

(3)

wherein:

Xis Cl, Br, |, O-triflate, or another leaving group, Q is as defined for Q2 above
and may be present from 0 to 2 times on the carbocyclic portion of the
benzimidazole ring, and R1 and R2 are as set forth above, to yield a
compound of formula (1); and
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5 different conmpound of fornula (1) or a
phar maceutically acceptable salt, solvate or

w@bygioadsedi cal | y functional derivative thereof PCT/RP2007/051541

anot her aspect, the i nventi on 6provi des a radi ol abel ed

aCC%B#H%')%g \&[rﬁHéglffy peo &Jﬁyspféﬂa@z gcqﬂglr%aceutically

f ungiceprzle 341t wvatatd)r\/@yshﬂo@@éuy finictipedlerdrivatipatientof; or
appl i cations and publ i cati ons nentloned in the present

s p@cﬁ“@ﬁ@ﬁ% Fomveiiivg RGOSR YNSRI fpEPaiedd) BY ardtesmaredtiGally

| heloBEIE S s e doq el WrEliohd R el Rkor oo
ot Mﬁfemestacmnmpouad eflforhiuta ’(‘o)l drenphg nuedauticallyoasceptableestalt,
forth to illust e.the anl?g and scope

ate and de
! S g oS ol ddeiong! HeutatvedRemor’; avant i op

herein. 20 The term "hal ogen" refers to one or nore

menbers selected fromfluorine, chlorine, brom ne,

bmaind)tba'r aepeqtr@ednwhtgort pzroﬂld@era rasliclaleletl lconpoeindTdfdormula (1)
term"al k t on . Wth o

b7 b el it wioelly G8EeRlRle SO AR P hrYsiclediby functiona

geneMileaRErest ur at ed al i phati c hydrocarbon radi cal of
one to 25 twenty carbon atons, preferably one to
sixt een carbon atons, nore preferably one to ten

vl . [

R L T L
b[y@tﬂﬁ)eetl,onl areterabk meprpdratery byatdfersncedn Myéntlr@tﬁ In case of a
NH( | ower - al kyl ) and/or 30 N(Iower-al kyl)?2
%@fﬂ%ﬂlt?m"@@'o@b’kme @ﬁeé%fss%cg'c@ﬁ'@f‘é‘f P@@trolm term

"l ower-al kyl", alone or in conbination with other
groups, refers to a branched or straight-chain
boressadtkatwisd kndicatad] tbel folkdwiogaldfioitoegemne cat furth to illustrate and

t ons referably one to four .carbon ato
Aefie ind bR aBiirand S0Rs Syhaess6s fagua4sea to desciiveThe
RGENEEZBRAiIR51541 -7 such radicals as nmethyl, ethyl,
n- propyl, 1sopropyl, n-butyl, s-butyl, t-butyl and the
like. A I ower- al kyl group may optionally have a

ern as described  earlier

iﬁﬁiérlértg %ﬂ{ rﬁ) Hefq{g te 9pg,ar aW%‘?I men@ﬁg%ggl@p}e&{] fé%m fluorine,
LB e Abreyiingr PRI préfefdty t®fuorne and chlorine.

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to
twenty carbon atoms, preferably one to sixteen carbon atoms, more preferably

one to ten carbon atoms.

Alkyl groups can optionally be substituted singly or multiply, e.g. with halogen,
hydroxy, lower-alkoxy, lower-alkoxy-carbonyl, NH,, NH(lower-alkyl) and/or

N(lower-alkyl).. Unsubstituted alkyl groups are preferred.

The term “lower-alkyl”, alone or in combination with other groups, refers to a
branched or straight-chain monovalent alkyl radical of one to seven carbon
atoms, preferably one to four carbon atoms. This term is further exemplified by
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The term "al kyl ene” al one or in conbination with other
groups, refers to a branched or straight-chain

waleaalosists sat urat ed al i phati c hydrocarbon radi ei/ERf007/051541

one to twenty carbon atons, .or- one to sixteen carbon

St cHis AR e, S -Bthy 5 ARBRY BRI Spuif By and the

ke Up vl igromahay digichabg hatebeslibssiinighypattern as described
mul ti , €.g. with hal ogen, h‘)jdr oxy, | ower-al koxy,

ply . ; ; y
pailier lna¢ ieBMiBne, terpal ki Hasikhstiwtegigweraliybgroups are
g‘(éf weg-al kyl ) 2. Unsubstituted al kyl ene groups are
referred. 15 The term "l ower-al kyl ene", alone or in
conmbi nation with other groups, refers to a branched

strajght-chai n dival ent alkyl radical of one to
2ho derE oA RRRaL ARES Of 7 GPEPHIAPNHE Do SlRuEnreigts to 2
BF%edH?'s?rangtJ@thh (ﬁiVéI‘e’i\?é?l%%‘@c@B'dliEhﬁfc RYdr@¥&Fbon radical of one
I t hyl ene ne

radi cal s as ene, ethylene, propylene, butyle
Enlvernttye caios. atamspne pne 40 isixteareceioon @toeg, opon® tatdnycarbon

have a substitution pattern as descr.ibed earlier in 20
A0 Y008 i eenra it pfors Y one e avb PPy algs

| ower - al kyl ene groups are preferred. The term

"al koxy" refers to the grou R-0O, wherein R is
Alkylane gnedps eamontionally baiskbsijtutade SEay eomuibplyregpwith

Barogen iAo e lon B el iy BRI Rr Gy W2tk
hedfor Ollower- it X Wnsilssthuteobalk@ade heoudsane. préidemdy and

| oner - al koxy groups may optionally have a substitution
pattern as described earlier in connection with the

TRE %F}ﬁl‘lg%’e'ﬁalws@bggtﬁm c?@%ﬂ?‘a}fiof\%fﬂ Ol ;gféd&xYefers to a

groups are preferred rm™al kyl eneox refers
banched gr straighR ch@in divalenealkyRadical af kyé émeevdm earbioaratoms,

L IR TN TR S
FRiicdls %%Qﬁ@thyren%?éﬁﬁﬁéffé, infofleMEURMABHE lan@l the Mle OA lower-

ring system Exanpl’es of aryl groups include phenyl,
alky gl groupinagyheptjdnallgyavei sngustindi aroeatiayo a@l1described earlier in

PCT/ EP2007/ 051541 8 t hi azal yl...and oxazaq whi ch can
R Tanan L e e, ST L GRSty R GHRE Bl g roBs 48
Rg\@(rre@_l kyl , 1 ower-al koxy, hal ogen, CN, CF3, hydroxy,

, NH2, NH(I ower-al kyl) and/or N(I|ower-alkyl)2.
Preferred substituents are | ower-al kyl, |ower-alkoxy

?Hg teml‘ﬁf@g)@“ r@fe%t e @JOEB Rs’i-@-r]iv&%rral{ﬁsﬁqs@ll%xofﬁé: term "lower-
aronati ¢ systens such a

alkoxy" refers to the group R’-O-, wherein R’ is lower-alkyl. Examples of lower-
alkoxy groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy
and hexyloxy. Alkoxy and lower-alkoxy groups may optionally have a substitution
pattern as described earlier in connection with the term "alkyl". Unsubstituted

alkoxy and lower-alkoxy groups are preferred.

The term “alkyleneoxy” refers to the group -R’-O-, wherein R’ is alkylene. The

term "lower-alkyleneoxy" refers to the group -R’-O-, wherein R’ is lower-alkylene.

The term "aryl" refers to an aromatic carbocyclic or heterocyclic ring or ring
system. Examples of aryl groups include phenyl, furanyl, thiophenyl, pyridinyl,
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5 napht hal ene and benzi m dazol e. The term "carbocyclic
ring" refers to a substituted or unsubstituted

worenenyshi c or  bicyclic hydrocarbon ring systeon/apP2087/051541

to 10 nenbers, preferably 5 arg 6 nenbers. Preferred

AR AREHABBIGH o RHERE)y ok il Yo ShrgpRea
lover-diky| Olower e | ﬁélogeﬁgCM/\/@R@,hhMXyl ONDk, B, IN quer alkyl)

atons sel ected from nitrogen, %/ﬁen and/ or sul fu
ane/er Allowarradinr BWerraﬂﬁebsway Fedewar-alkyl, lower-alkoxy and

TR S SR o AL84 Hoyofr sl i s
naphthzatdngl and berzmiddzolel5 | sot hi azol yl, tet razol yl, or

I m dazolyl. The heterocyclic ring may be optionally
substituted with an aryl group or nmay be optionally

$H9$ér‘n‘i Lﬂa?go%h@?'r‘r@' kérars oeé“'shbﬁftu!e%l &rQEHé%%%thr"t\edWhocychc or

he term "ar terocy |c aryl, also referred
hreyelrmhychscar@toerrm wstemmﬂﬁﬁ@e‘so eseebrbj prpterably 5 or 6 members.

I I
BT e R FERB S R IOt e
"l ower al kenyl ", alone or in conbination with other

%boups refers to a branched or straight-chain
B éeran ghaterapyrkalingt onmetergcydyle refers tom SapbAynembered ring

RhEereqhesmEne 1 o arieteR e nilchRn RRE M Ao B surr

sueH heltetﬁarqmﬁd)p)frlcme thomramwrhw@pﬁam ifuryl, pyrrolyl, pyridyl,
and butenyl. The term "pharmaceutically

D e EaNBNe oAb O By QACATB b RBEAZA. thiszoly,

Ry ichuaoht SRR, Fhe RORADLIIRSIErmaYER (Aionally
substilntied with dn apyl@spiwor maydeloponaliycsubstitited as miescribed

d,. 30 | ei [ ,
B0ET i coitegon i e B erd” HeleranBEant oSt feterrad to nerein
Bs 'h@iéf@&@@ Lihél98é§ fl?s‘”éddoré‘mrctd’rSrHa‘nE%*zrsfé‘r‘hsc%cﬂ{ 8&s quinoline,
non-t oxi ['Tving organisnms. WO 2007/ 096315
BOQUEDHO@M@BZD&]MOP}%HE)|8$1dthﬁnﬂralc@60@ncorrpasses

carboxyl ate salts having inorganic cations, such as
al kali and al kaline earth netal cations (for exanple,

Thé hémiiofed aikeEny POAIBAES WM comMBETRIDhUMN Siek gre iy refers to a
cal cium); anmoni um cations; or organic cations, for

branched or straight-chain monovalent radical of one to seven carbon atoms,
preferably one to four carbon atoms, that contains at least one carbon to carbon
double bond. This term is further exemplified by such radicals as vinyl, propenyl,

and butenyl.

The term "pharmaceutically acceptable salts" embraces salts of the compounds
of formula (I) 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.
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exanpl e, di benzyl anmoni um benzyl anmoni um
2- hydr oxyet hyl ammoni um 5 bi s(2-hydroxyet hyl)

wamwndasny phenyl et hyl benzyl anmoni um  and t he PCREP2007/051541

O her cations enconpassed by ¢he above term i ncl ude

TPRBH AL RarhP S clbBR el sV il pajons, such as
alkanh@anacilkiineusditrametd] oatiogs (for Bkamprs lithist 56dinen, potassium,

phenyl gl ycine, lysine, and arginine.  The term, .
MegAREING, rasiuin and calGiwB i aramOg Ul FalPIS 19 i0§0arifeatiens, for

BranBR, SRRy AR R Rk SR SRy Gy PR A,
bisy2hiydaxypthyl)i alesoai uro,gdwnytethybEozyramandriiym, Bid R2e like. Other
NS YN N 15 (1) wherein: n | i nt |
RSP R BPRSEg O e TadpeHEeEs praEnetaad n s arocaine,
gpi%irgé"é’h’cﬂ’ Wﬁ@ﬁﬁﬁélb@?sé?ﬁin@}’%@’fﬁ/é ;&’%H’%H 18IrKO%Y basdieWfino

kyl, carboxyl’,” hal ogen, -O(CH2§) CH2) mCHS3,

agdgepyhas, glyadicHMitReRBistidiner phenyrglyaime, BSirs;, endatginine.
i ndependently selected fromthe group consisting of

I ‘ I »al kK . - I
SHE RENe Ao, Rl HanicBLSlan LRSI R BEES? e
dbridg haedctio. Bxantplds ankavitgy §Rups avp Barigenandshrité and
and 6 or 6 and 7 positions on the benzimdazole ring
tasylate.oget her with the carbon atons to which they are
bound, forma four to six-nmenbered heterocyclic ring
contai ning at | east one WD 2007/ 096315

Phis B8 0EriiiohItdvides hoccﬁhﬁmﬁméﬁﬂ@ﬁﬂd@{ﬂ)y sel ected

fromthe group consisting of oxygen, nitrogen, and
sulfur; RlL is a nenber selected fromthe group
consi sting of -CH2C(O) R4, R1 R2

S%N
N

/
(Qp)n N

nis an integer from 0 to 2;

(1)

wherein:

each Qq is independently selected from the group consisting of hydroxyl,
lower alkoxy, lower alkyl, carboxyl, halogen, -O(CH2)mO(CH2)mCHs,
-O(CH2)mOH, -O(CH2)mNR8R9, wherein R8 and R9 are each independently
selected from the group consisting of hydrogen and lower alkyl , and -
O(CHz)m-heterocyclyl, and wherein each m is, independently, an integer from
210 4;

or nis 2 and the Q. groups are at the 5 and 6 or 6 and 7 positions on the
benzimidazole ring and, together with the carbon atoms to which they are

bound, form a four to six-membered heterocyclic ring containing at least one
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5 -CHOH)CF3, -C(OR5 and heterocyclyl, wherein R4 is
sel ected fromthe group consisting of hydroxyl and

wo Mi2/0ga3t5 RS i s sel ected fromthe group consiBCT/RBR00T/051541

hydroxyl and -NR6R7, wherein-R§-and R7 are

o FBETHESA e T R AT B RS RRG Tl nivogen
cycdmeidiflr; optionally substituted heterocyclyl,

optionally substituted aryl, 10 and
-NH C(O -optionally substituted aryl; and R2 is aryl

OPRPIEL bieribbiid bib ot il GRE Ko mUT e ES

i ndependent rou onS|st ng of
hal- @gﬂ@H)CcF\Msr—Ca(DiBZ)andl hmerocablyyIwherbmdlﬁéxsybelebtede‘rom the

& SRt rehartne oS Hand He St o srsUrti i e Sroup
Se'c%%%%n?/ PRy y| SHQURRERTSWALIAA RS ol B8 ndBendentl

| ower al k sai d optiona
sulwdectte@fmm tf@rgroupg:@nbstlngnotf hydh:@eat byaroxyl, ahamd, lower alkyl,

LB CuTRARTY AERATD s el BRI bG gty subsituted ary,
i nd#@)en-ﬂﬁﬁtj ®) %tl@ﬁélgﬁsdkﬁﬁmtéaﬁr ! akdp consi sting of

oxygen, n|trogen 20 sul fur; or a
phar maceutically acceptable salt thereof. Another

S BN T v T T
et d18 Frohthid gr@gb%n%%nﬁgrmuw@%nofov&érrmxgi iloiv\émemﬁ\ﬂ,

R2 is optionally substituted }/1 and where
C(f@ﬁrwyl Anwenatkeewbbalq@mralgyld ydioxgdoweraligpaithds

and CAPIRA wHGROR 5 and eRRGHE loBRERy Seinitiom e

An rbep censistingrenhydrdgdh rpetiedet glkqua@ham@foffsardmbﬁonal
1 ere R2 is optionally substituted heteroaryl.

20GHbgbEets Fayteneiher i matom@ltomphéh%ﬁ@ommtform a

is C
opt o5 s aERRRRAERRBlc hAS EBhBidndefleasBab Bom
andncﬂépedrﬁjenwfsele@tml frem metgldupeohsussngilof ercyﬁh ,inftrogen, and
co unds o ornmul g tiona

[Us Lﬁr@dp?ﬁ{g?ﬁﬂeuﬁﬁé YeafFéiﬁHt%R&eé@b)“P@p%d R5 |yS - OH.
Anot her enbodinent is directed to conpounds of fornula
1 where R2 is phenyl
Another embodiment is directed to compounds of formula 1 where R2 is

optionally substituted aryl.

Another embodiment is directed to compounds of formula 1 where R2 is
optionally substituted aryl and where R1 is —C(O)R5

Another embodiment is directed to compounds of formula 1 where R2 is
optionally substituted aryl and where R1 is —C(O)R5 and where R5 is —OH.

Another embodiment is directed to compounds of formula 1 where R2 is

optionally substituted heteroaryl.
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substituted with at |east one nenber selected fromthe
group consisting of hydroxyl and hal ogen, where Rl is

WO g{oopsB1and RS is -OH, preferably where 10 R2PCBEP2007/051541

phenyl substitut ed with hal ogen, preferably where R2

8&% Odl bnts%ua' t%qj P)eé&ﬁeg%' Sscéﬁrr? HE&J %%?%

dptdredlly s‘abstlwte@héle%@*yl WherpRt iis T EIRBEaNd RB wt)er e
Rl is -C(OR5 and R5 is -NR6R7, 15 preferably where

R6 and R7 are i ndependently sel ected fromthe group
r I

AREIET ErfiRghery SR PRI of BRRYRPL WiREe Ao s
opirrqnmjlly@bsfltuf[ent phémayl 1Nm;herFe1 it +G(Q) R ard &dds -QH.i s
i ndependently selected fromthe group consisting of
hal ogen, | ower al koxy, 20 | ower
ghbﬂ?fr(?lent ||®bmdrsggt ed c“) e g%\’?ds énﬂSYﬂnulaA‘][‘gFrH%ﬁ I:{21IS pheny|
amlestidutRd With at leae) are mem@eraelecteld d2m ﬁwen@ltolmomnsmng of

th d t f f |
RET AR ABOSE na Rt J¥ SRS AP TS TO Hniraiatly fnere
kretiepper gl dbstined ithtHalogert g5refcPang |V\YHer§ rFmJié phenyl substituted
containing at | east one nitrogen atom Anot her

enibed-pesition il aleged to the conpounds of formula 1
for the use as a 30 nedicanment, in particular for the
use as a nedicanent for the treatnent of cancer,

phefrer aphbodimentlistdinted t0/€drBPOUMdAR6Bibdbmula 1 where R2 is
PCT/ EP2007/ 051541 -12 Anot her enmbodi hent is directed
pplinally psbshiuteb AP aRdWharett iturG(Q)Roand Re is NRGR?,
gPéTHFa%W WhereRe! ﬁ?'é“r‘é‘ n°d pehdbhfy Leige grou
ancer,” I n particular so tunors as eflne

&ﬁﬁﬂl@ﬂh@dﬁdgemﬂoyenamal anarapticaally substhutedi arylentl on
may be derivatized at functional groups to provide
derivatives which are capabl e of conversion back to

kh tt{éz e?r%od?ﬁ’igﬂpfé"tﬂréc'ﬂed’ V@o ”%Ql?n(‘tiéw%"rﬂnﬂfé f"l\/\ﬁ%re njs jpr2and

sto phar naceut | ca ositions conpri si
@Qnmome@eadedw sa@lectealfmm tiamgrcwpod:mtsmmﬂ haid)g@'n Iower alkoxy,

cceptabl e carr er and/ or The conpounds of
E’W%@XY ﬁ‘é’?r%ky RERFaGNGY @ffe ﬁl‘ty e met hods given
bel ow,
Another embodiment is directed to the compounds of formula 1 where R1 is
—C(O)OH; nis 2; and Q2 is methoxy.

Another embodiment is directed to compounds of formula 1 where R2 is
optionally substituted aryl and R1 is heterocyclyl, preferably a heterocyclyl group

containing at least one nitrogen atom.

Another embodiment is directed to the compounds of formula 1 for the use as a
medicament, in particular for the use as a medicament for the treatment of

cancer, preferably solid tumors.
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by the nethods given in the exanples or by anal ogous
nmet hods. Based on the 15 present discl osure,

wappropsiat e reaction conditions for the indi vPdaP2007/051541

reaction steps woul d be apparept to the person skilled

AlateF &M mefL s ko8 I gl i icorudiifs of forpua g for the

mbmw@ dfméﬁueammtéwmsh@tmannml afwa@icet, in pakicular solid
exanpl es or o%/ met hods known in the art. 20 The

BORQYS ARIEe WM a 1 and/or their pharmaceutically
acceptable salts may be used as nedi canents, e.g. in
the form of pharmaceutical conpositions for enteral,
Phe estgroainds rof gepeca foratlia i istthiati hmntloﬁheay toa)ddm/atlzed at
dm ni stered, for X l e, perora
HPBR TapPs 1 Bravish Sty BruTor pes et Goyirsion back to
ﬁgéa@ﬁt%maguﬁ@;}.ﬁw\,gs sol utions, enulsions or
suspensions, rectally, e.g. in the 25 form of
supp03|tor| es, parenterally, e.g. in the form of
b Flern Bt 8R% 1R ol PRSI ohbB8Rs cBmuisine
RGNIPN FSqrelies; AehALRREH &H?WBR? s RS
ebmpoundaskicfidbatduene eindt dphafaddertiedNly s8teptable carrier and/or
conmposi tions may be effected in a manner which wll
gejuvamt | i ar to any person skilled in the art by
bri nging the described 30 conmpounds of fornula (1)
and/or their pharmaceutically acceptable salts,
Theiconpdundsof ¢ermfilaat inap bei anofabiired hgrtap endthoas biven below,

val uabl e substances, into a galenical admnistration
Pyihg U@é@%@'vﬁﬂﬂmt%ﬁ%nﬂgs A BY-ansAPYous mehods. Based on the

praﬁb%feﬁPa LiosB dé %p@?@ﬁ’rﬂt? Zlagctﬁj‘ﬁl ¢ o‘?t\;%ﬂé A kb ‘ﬁ@lf\f (:il?d] reaction

terra s an usua armaceuti c
siejps weotlg be\@pﬁb@m/tﬁ%ébﬁrmﬁlﬁmmﬂh@ﬁs&artmgmatenals are

el R ar bl Tobli o Findy Bech Gl bl alBhc Bhdiogous o the
H%ftr%d iSen B of A theXdmPhdles bRBY 98&tho§8 kRowhaA the AF.

derivatTves thereof, talc, stearic acid or iIts salts
may be used as carrler materials for tabl ets, 5 coated
bl ets, dragees | atine capsu Sui | e
B Sy R T B, B OB A SRR ac b A) B may
BE AkBHSs M@Ql@hﬁ@n{% Qal d;Sin tM8X&dn of phigrnidtdusiedl coragdditbns for
and |iquid polyols (depending on the nature of the

aeﬁr@epaiﬂg\t@@i entopitsl agai risRROMNY Igiey, MAY Reastminissered, for
gﬁ%ﬁgg, gema hee 56\5%8‘?‘0&%; ta%?%t%té&ﬁe 8{Sea}%gees hard and

carr materials pr o |oh

soft gblatine c@pdul%}é[ spigtion s ,enfgisiohs wmwémlomtrectally, e.g. in the
sucrose, invert sugar and the |ike. Suitable

ol yol s,
%&waeﬁum@att%m%alp@w%@era'lm B& inHesiormiqf dpigcligre solipns or
YGEBh olutiBhE! or BpRaNP! S g. RAh¥E®bSn of ointments, creams or oils.

The production of the pharmaceutical compositions may be effected in a manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula (1) and/or their pharmaceutically acceptable salts,
optionally in combination with other therapeutically valuable substances, into a
galenical administration form together with suitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier materials and, if desired, usual
pharmaceutical adjuvants.
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gl ycerol and vegetable oils. Suitable carrier
materials for suppositories are, for exanple, natural

weeoohasadened oil s, waxes, fats and sem -|i qui dPOI/EP2007/051541

liquid polyols. Suitable carnger materials for
topi cal preparations are glycerides, sem-synthetic 15
and synthetic glycerides, hydrogenated oils, liquid

BaKasle darue Maraiatd Aiesot drilglidldgardiatchyricl rﬁ@ﬂ@ﬂlafs but also
sterols, po Iyethylene glycols and cel | ul ose

aeaN@eanies mateiialp. Shuhifer xargpleplasiase, gormeigrchiet detivatives
?@?e&ﬁ%lé'é@éﬁ@a&%’rt S Sgﬁ%@bg%d LAY ﬁ%tér?a%‘tosr tablets,

f -1 Mproving agen or varying t 0SD
pmaﬁedﬁalelets Ziﬁagnffs‘ @md hahﬂsgeﬂan@s capslledi Suitais carrier materials for

nts and skin and antlo i dant s ? nme ,
So 6o HeoercE it o0 Eamvie agaetahIe Blis Wanass Tatiad semi-

%&gﬁgﬁd fhuib W&?ﬁo  of théHhfrd of e %&f\bé ingEddidht no

lTmts n the disease t
cariier MMigh, hoWevarg @earaquntre@m e Gas@msoétog&lam neoapsules).

RP 513 s et Al of fod Bipa o ST SPlib0f od by are, or
ERAMPIC WRAGS polyokAGhcRAE! irfidhedudganrefd thelikedSlitable carrier
patients a dally dosage of about 1 to 1000

marialafoninigstion solutions soe.fgr example, wasen ataghols; pelyots,

ﬁ%gerd@rqu;eg%?bﬁ’n% 509 §i¥ta{b% g%rrlte? njraﬁgrlg'%’fc{)gé%c%)osﬂoﬂlgg are, for

éfaari:plew@atmayonblsardénwloﬂs ewaxbs, E&tseam@ samidiguie veligiy polyols.
of the 30 disease and the precise pharnmacokinetic
pHisablecarier malasGlmi@r deriral FEPAGICAP Sre oB@elifes wal-pmnthetic

AR BUANGE? Sl BBRID eTate B sB, i yRet R Berating, quia

fetiyrarecteals i statol g eeheathyliena glyoois/amd ealllyse datiwativeabout
1to500ng, 1to 250 ng, 1 to 200 ng, 1 to 150 ng, 1
to 100 ng, 1 to 75 nmg, 1t050rrg, 1to 25 ny, or

of ;

B A ATy IO s

medrooihg) agmtti; | ﬂm@rﬂmpﬁ}nhmgragénﬂsebam fox varyifg thé osinotiz pressure,
~ \\ 0 4 -0 ~

E'L(J)ffer subs)t(ances, solu%ilizers, colorar)w(ts a%d masking agents and antioxidants

come into consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula 1 can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the
patient and the mode of administration, and will, of course, be fitted to the
individual requirements in each particular case. For adult patients a daily dosage
of about 1 to 1000 mg, especially about 1 to 750 mg, or 1 to 500 mg, or 1 to 250
mg, or 1 to 200 mg, or 1 to 150 mg, or 1 to 100 mg, or 1 to 75 mg, or 1 to 50 mg,
or 1 to 25 mg, or 1 to 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, e.g. in 1 to 4 dosage units.



Xx NNSNN ort/ 6Sx7 05NaH NWQ R R -ON
HO N ArB(OH 21 Pd(dppf)2CI2 S~ O S-N- O N\ Na2CCB,

woMBe3es N NaOH N 8 \ / THF/ MeOH H20 \ / QCI/ERDORES1541
R6-N/ 0O S NON 10 Q 10 Scheme.l WD 2007/ 096315

R cRBERAE BT Bfonialch R BT P o P 8681, 1 10

nlattol 200 Ay, @ aeMES0cng| hyo 190 ahd,abte75 hay, ti 18860 mg, 1 to 25
matg%al 2. X ONOH~X SS5 203 The

A8 858 riatTi0omard 2ceqrapowrd oblerdptatt ed by treat nent of
a conpound of formula 2 (2,4-thiazolidinedione) wth
phosphorus oxybrom de in the presence of DW.

@brrmawdsmlftyr,mula ¢1 hanlag doenedn veniendlg qire paretetyy thiesoetheds

ef f.ected treat nent
outlined ?n Sc%eme 1 below.

~ rb )
S s7 X
2

° NaH, NMP 3
R2 R2
—0 HO N
ArB(OH),, Pd(dppf),Cl }”2/\){“\ }_—g/\J\
2 GUPAS 3 S N 3 s N/\\N
Na,CO,;, DME/water N NaOH
THF/MeOH/H,0

Scheme |
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of a conpound of formula 2 with phosphorus oxychl oride
in the presence of DM 10 to formthe anal ogous

wale@hoasizie. A conmpound of forrmula 5 may be f oreeEPY7/051541

two steps of chemistry as indisated below. A conpound

of formula 3 may j; GH ! kd in
presence of an o@?%gﬁt”gﬁs_@ (%@C‘E@%l?%l}lﬁﬁﬁ%? ed to,

pot assi um permanganate in water. 15 O her nethods for
Axdohabd i & forhdrRNY AR thdprdbalred b?%ﬁagﬁéﬁa&ibﬁ@f icBrminh&cially
art may be successfully applied to the oxidation of a
avaiehlmatasing Biatenal 23 t o produce a conpound of

formula 4. Xx X H/ XHOX _O\W SSgX0O03040
5 20 A conpour]g of formula 5 may be produged by

esterificaDi @ompound of forn‘H
transf ormat i og be effected—by—=app
reacti on condi+gons such as, but not |}
reaction with [ N-(3-dinethylam nopropyl
N - et hyl carbodid mi de in methanol. O her methdls for
formation of |ower alkyl 25 esters are avail able and

8E Iha tibA réAGRM ﬁlﬁ%'ﬂeeé*féd?ed bg tr@atme M2 E8dhB8ERd of

PCT/ EP2007/ 051541 - 16 DESCRI PTI OF CHEM STRY FOR

BENDI AL HRAAAhR20KTREDIUOTE) @ith phaspinpoumolxydfromigerin thepresence of

be . obt ai ned, by, treatment of.a co und of.. 5
PR o RSy B8 Y ndib AR feZoufn FRhAIRG Be iebisd by treatment
bB& co mpRNAULIf deiBnuIA 25Wite PEosHIRSEs oxyélloAde MVtheeesence of DMF
limted to, sodium hydride may be used to treat a

eiermrine @n@leoaysrdichlpride of fornula 6 prior to

addi tion of a conpound of fornula 5. This reaction

may be perfornmed in a solvent and at tenperatures such
Assonipdundioft folmotat & echdydoe férmeldiyy o stebk dif cRemistf0as indicated
Cel sius, respectively. Qther reaction 10 tenperatures

%EQ%I '@606&?%§9fo|er e %@@y‘élher@(i?"éﬁ@tt‘? GARXYHG agigldN gresence
. I . S . .
s L
Pyherahethiods for oxiglatieaot aldehydiehkhowhiauthose skilled in the art may
géﬁggésheﬁhlw a%él%él tgethcla Oxidation of a compound of formula 3 to produce a

compound of formula 4.

X X X
N N
N W - T S ]
s7 X s” X s X
O3 O4 05

A compound of formula 5 may be produced by esterification of a compound of
formula 4. This transformation may be effected by application of reaction
conditions such as, but not limited to, reaction with [N-(3-dimethylaminopropyl)-
N’-ethylcarbodiimide in methanol. Other methods for formation of lower alkyl
esters are available and well known to those skilled in the art.



tetrahydrofuran. X N-Ox Q~\>OSNNNN _'Or

t/S6 7 0 NaH, NWP 5 O 15 DESCRI PTI ON OF CHEM STRY
wo-aR7B8d874 M DAZOLE FORMATI ON The fol |l owi hg conpOU/RE®0OD651541

formula 6 are cormercially avaglable according to 20

the MDL(r) Available Chemicals Directory and may be

useful to this invention. STRUCTURE MDLNUVMBER N \ |

DESERIPFIIOBEOFNC NEAIISTRYSFOR BENAMVIDAZOLE INFTRODUCTION
PCT/ EP2007/ 051541 17 STRUCTURE MDLNUMBER N (r

MFCDO001 0740 N OH N o MFCDO0011555 N N (\

NFW%OF%Q 7 ﬁ1a’§/ be obtained by treatment of a compound of

5 formula 5 with a benzimidazole of formula 6 under basic conditions. A strong
base, such as but not limited to, sodium hydride may be used to treat a
benzimidazole derivative of formula 6 prior to addition of a compound of formula
5. This reaction may be performed in a solvent and at temperatures such as, but
not limited to, N-methylpyrrolidine at 0° Celsius, respectively. Other reaction

10  temperatures may also be useful. The coupling reaction of thiazole 5 and
benzimidazole 6 can also be performed by reaction with potassium carbonate in
N-methyl pyrrolidine or by reaction with lithium hexamethyldisilazide in
tetrahydrofuran.

X
N /]

X Q‘@: > 0 S)\N/\\N
N

15

DESCRIPTION OF CHEMISTRY FOR BENZIMIDAZOLE FORMATION

The following compounds of formula 6 are commercially available according to
20 the MDL® Available Chemicals Directory and may be useful to this invention.

STRUCTURE MDLNUMBER

N
«ND MFCD00005585

N
(NJCK MFCD00005603




N < F MFCD00067733 N C F F N < F MFCDO0067734 N Br

F N5 F MFCDO0153122 (\/N1L N C <\ MFCDO0156132 N F
WOL2607/09630~-CDC0160001 N Br N CI <\ MFCDO021132BCT/BPI0h7/0§1541

<\ N o MFCDQ0272526 N <\ N MFCPO0272527 N o <\ o

MFCDO0612461 N sTRUCTOREC Y2 fiDLNUNBER
N
<’N]©/ MFCDO00010740
OH
<,N:©/§o MFCD00011555
N
N
<\N:©\ MFCD00059698
Cl
A F
N
<\N:©XF MFCD00067733
Cl
A F
N
«N:QXF MFCD00067734
Br
F
<,N:©/ " MFCD00153122
N
N Cl
{II MFCDO00156132
F
N
<\N:©\ MFCD00160001
Br
N Cl
«N:C[ MFCD00211325
Cl
N
QND\O MFCD00272526
|
N
<\N:(; MFCD00272527
N O\
QN:CEO MFCD00612461
|
N
<\N]©\ MFCD00792438
F




WD 2007/ 096315 PCT/ EP2007/ 051541 -18 STRUCTURE

MDLNUMBER N <\ N MFCDOL1 823426 HO O N F <' |
WORODOA33L530 F N N/ N N Br MFCD02179193 NPET/EP200M051541

MFCD02181079 N C <\ N MFCD02481085 HO OO N </ OH

MFCD03093058 fa) NN —CH MFGER22 25647 O+F N |
MFCD03425145 /) PREEGURE " " [MDLNUMBER
N
4
N MFCDO01823426
HO [e]
N F
«N:C[ MFCD02031530
F
N Ny
¢ p!
N\@/Br MFCD02179193
N Cl
<\N:(;( MFCD02181079
N Cl
4
N MFCD02181085
HO [e]
(e]
N OH
«N:@f:;w MFCD03093058
(e]
N
¢
N o MFCD03225617
(e]
F
«N:@ MFCD03425145
N F
Br
N Br
¢ MFCD04116202
Br
Br
</N:©\ MFCD06411034
N Br
(e] OH
<,N:5\ MFCD06411035
N Br
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N Br </ MFCD04116202 N Br Br N | MCD06411034 ( /N
Br ~N MFCD06411035 O ;Br N WD 2007/ 096315

w3007/ 051541 - 19 STRUCTURE I\/DLNUI\/BER PFCTERIODI/051541

F MFCD06659629 N <\ I X NFCD@@659630 N:"OF NQ
MFCD06659631 (¢ =arp=essiers = gyjal so be
conveniently prf [ ts and
reported synthesis nethods A clonpound of forlnula 6

may be 5 synthesinze or di ng Btl%% bel ow. O
11+ O ~ NH2 - X 3b 3 N ., 30 o'gﬂ? F%%%?gﬂ N NH2 N
i 80096 N
<\N:©\ \ MFCD06659630
N OXF

N |
<’N:©/ MFCD06659631

Compounds of formula 6 may also be conveniently prepared by conventional
reagents and reported synthesis methods. A compound of formula 6 may be
synthesized according to the scheme below.

W
N\O, NH, N
+’,O
N NH, N
-
8 O

Scheme 2

Substituted dinitrobenzene (formula 8) may be reduced to the dianiline (formula
9) in presence of a reductant such as zinc metal in acetic acid. Alternatively, the
di-aniline may be obtained by reduction using hydrogen gas in an appropriate
solvent, such as methanol, in the presence of an appropriate catalyst, preferably
5% palladium on carbon or platinum oxide. The di-aniline may be reacted with a
ring forming reagent, preferably formic acid, to prepare a compound of the
formula 6. This method has been reported in the chemical literature using
formaldehyde as a ring forming reagent: Synthesis of 2-arylbenzothiazoles and
imidazoles using scandium triflate as a catalyst for both a ring closing and an
oxidation steps. Itoh, Takashi; Nagata, Kazuhiro; Ishikawa, Hiroyuki; Ohsawa,
Akio. School of Pharmaceutical Sciences, Showa University, Tokyo, Japan.
Heterocycles (2004), 63(12), 2769-2783. Alternatively, the use of the ring
forming reagent of triethylformate has been reported: An efficient procedure for
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Uni versity, Tokyo, Japan. Heterocycles (2004)

63})12) 2769-2783. Alternatively, the use of the ri n
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Chem cal s, East China Unjversity of Science and
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Approp |y substituted ounps of fornula 6 may
psybe~prepared acegr ke follow ng chem stry
scheme 3. 0 OO\ NO OI/ NPGOI/ NO~ N 10 11 PG
12 O3\ NO:CCNN PGONP@ON 13 14

Scheme 3

In this method, 3-hydroxy-4-methoxy-aniline (CAS 1687-53-2) may be reacted
with a protecting group, preferably but not limited to tert-butyldimethylsilyl
chloride generating a compound of formula 11. A compound of formula 11 may
be nitrated by treatment with nitric acid, followed by reduction as described
above. The resulting di-aniline product may be reacted with a ring forming
reagent, as described above, preferably formic acid or a chemically equivalent

reagent.
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generating a conpound of formula 11. A conpound of
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resulting di-aniline product may be reacted with a
ring form reagent, as described above, preferably

n
€@mﬁqund§i0d?@ﬁmtda Ay bglprepamd emaempaugiseitfornnda 7 by

AT R BB o sl Mt fardifls

poegiasesl from conpounds of fornmula 7 by 5 reaction

wi th substituted boronic acids or esters under

pal | adi um catalysis conditions. XR2 -0l -OA /H
S CSNNONN 7 8 Q10 Schene 4 The conditiﬁys of
this nmethod ar® disclosed in many publicationg which
have beeg, revi d by A Suzuki in an—afti cl
entitled "Yhe i reaction with arylb
conpounds ¥h a chei stry” in Mdern RN
Chemi stry @002,°53 1 In carrying out this N
reacti on any of the tonditions—correntional in a

Suzuki reaction utilized. Cenerally these
reactions are cdrri t in the presence of a_net

catal yst such as a | adi um cat al yst utiliziﬁg apy
conventi onal organi c*solvent and a weak 20 i norganic
base. Anong the preferred organic solvents are the

pol ar aprotic

Scheme 4

The conditions of this method are disclosed in many publications which have
been reviewed by A. Suzuki in an article entitled “The Suzuki reaction with
arylboron compounds in arene chemistry” in Modern Arene Chemistry 2002, 53-
106. In carrying out this reaction any of the conditions conventional in a Suzuki
reaction may be utilized.

Generally these reactions are carried out in the presence of a metal catalyst such
as a palladium catalyst utilizing any conventional organic solvent and a weak
inorganic base. Among the preferred organic solvents are the polar aprotic
solvents. Any conventional polar aprotic solvents may be utilized in preparing
compounds of the invention. Suitable solvents are customary, especially higher-
boiling, solvents, e.g. dimethoxyethane. The weak inorganic base may be a
carbonate or bicarbonate, such as potassium carbonate, cesium carbonate.

Commercially available boronic acids used in this procedure are listed below.
The MDL® Available Chemicals Database (ACD) indicates the availability of
greater than seven hundred commercially available aryl boronic acids. Some
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3- CHLORO 4- NETHYL PHENY!L BORONLC ACID

@ @HE@R@ ér METM@#E&NEB@QB@@@@@D

M~ A N

AR

4- CQHLLOR@ -3-METHYILIPHERN Y BBREMNDNIAGIEID
4- CHL ORO- 2- NETHOXY! PHENYI BORONL C_ACIL D

24@L@k¢QR@ﬂWPB@Iﬂ@|B@Q6Q|@ ACI D

e P

2, o+ LD EIA-ORMEFERDXBORGENY | A RONIE! ABHENE- 3- BORONI C
ACI D__2- NETHYI PHENYI BORONL C ACI D

4- Q@Qﬂ@?ﬂmmfﬁ &I—BORONlC ACID

3-ISOPROPYLPHENYLBORONIC ACID
2,5-DICHLOROPHENYLBORONIC ACID
THIOPHENE-3-BORONIC ACID

2-METHYLPHENYLBORONIC ACID
3-METHYLPHENYLBORONIC ACID
(2-HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE
(3-HYDROXYMETHYLPHENYL)BORONIC ACID DEHYDRATE
4-HYDROXYPHENYL)BORONIC ACID DEHYDRATE
2-METHOXYPHENYLBORONIC ACID
3-METHOXYPHENYLBORONIC ACID
2-TRIFLUOROMETHOXYPHENYLBORONIC ACID
3-TRIFLUOROMETHOXYPHENYLBORONIC ACID
6-FLUORO-2-METHOXYPHENYLBORONIC ACID
2-FLUORO-3-METHOXYPHENYLBORONIC ACID
5-FLUORO-2-METHOXYPHENYLBORONIC ACID
3,4-DIMETHOXYPHENYLBORONIC ACID
2,5-DIMETHOXYPHENYLBORONIC ACID




( 3- HYDROXYMETHYLPHENYL) BORONI C AClI D DEHYDRATE
4- HYDROXYPHENYL) BORONI C ACI D DEHYDRATE

W@ 200E093KYPHENYLBORONI C ACI D 3- METHOXYPHENYL BERORP1007/051541
ACI D 2- TRI FLUOROVETHOXYPHENYRBORONI C ACI D
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2;3A- YA HGXVENERHNY OB ACHS! D
5- FIUORQ: 2- NETHOXYPHENYL BORONI C ACI D

- AORAEY

3H411\lﬁ®)EE’+5©3@FFi@MhQB@@\u C ACI D

- BEqu 1, 3] Di OXQEBO?O\II C ACI

2,3, 4- TR METHOXYPHENYLBORONI C ACID 1

H | NDOLE- 5- BORONI C ACI D QUI NOLI NE- 8- BORONI C ACI D
These bpsmih peidadirg €lser availeble somiather suppliens Hiaheray not

RS e TR et T anet byt - ATLANTIC |

SCI ENTI FI C CO., 7918109-

[1.3 21di m(ahnr olan-2-vl) n\/rl dine | NC

JERSEY CITY,

RFlug-6r (4.0, oeiramethylor oni|cA HoANTIGARCASNEH 1246084 | 791819-
L2 el BN 2By e >t IRETRIEMSEY BRI 04-0
Qlirbliabd-byrimi atian- 2- y1 ) pyr|ilANEABYER JERSEY CI TY,| 745784-
NJ, 93-1 6-Chloropyridine-2-boronic acid | NTERCH M
MONTLUCON, 652148- pi nacol dster FRANCE 92-0 Bor oni|d2-7
e T SRRy | ST SR o o
CHEREN &R borAlabNS) pp@7@7- gYNG] | dFRBEYFRANCINSB4- 6 | 93-1
6-Chloropyridine-2-boronic acid INTERCHIM, MONTLUCON, | 652148-
pinacol ester FRANCE 92-0
Boronic acid, (2-methyl-4- CHEMSTEP, TALENCE, 647853-
pyrimidinyl)- FRANCE 31-4
Boronic acid, (3-methoxy-2- CHEMSTEP, TALENCE, 500707-
pyridinyl)- FRANCE 34-6
Boronic acid, (6-methoxy-2- CHEMSTEP, TALENCE, 372963-
pyridinyl)- FRANCE 51-4
Boronic acid, (6-methyl-2-pyridinyl)- | CHEMSTEP, TALENCE, 372963-
FRANCE 50-3
Boronic acid, (5-methyl-2-pyridinyl)- | CHEMSTEP, TALENCE, 372963-
FRANCE 49-0
Boronic acid, (4-methyl-2-pyridinyl)- | CHEMSTEP, TALENCE, 372963-
FRANCE 48-9
Boronic acid, 2-pyridinyl- CHEMSTEP, TALENCE, 197958-
FRANCE 29-5

Phenyl boronic acids and boronic esters useful in the preparation of compounds

of formula 8 may be commercially available as set out above or they may be

made by reactions that are well known in the field of organic synthesis, such as
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fdilatvedrty aedic worvap as wolliéd be el lafowor l@ahose skifietdés tre art.
such as WD 2007/096315 PCT/ EP2007/ 051541 -24 those
outlined below Aryl boronic acids and aryl boronic
esters may be forned as set out belowdpn Schene 5 by
treatment of aryl halides (13) with an [ organonetallic
reagent such as n-bu %t hi um f 0 B)htreat ment
Wi th boron trii s opokxi de—er

4,4,4' 4,5 /5,5 /5o .nethyIRZ i-1,3,2-di oxaboro
| ane 5 fol |l owed by acT di ¢ work-upas woul d be wel |
known to those skill in the art OR ORRR 13 10
Schene 5 10 ESTER HY YSI S Conpou%ds of fornmula 8

may be hydrolyzed to conmpodpfgnffsfornmula 9 where X
represents hydrogen by treatnent vvith hydr ol ysi s
conditions, as set out in Schene 6. 15

ESTER HYDROLYSIS

Compounds of formula 8 may be hydrolyzed to compounds of formula 9 where X

represents hydrogen by treatment with hydrolysis conditions, as set out in

Scheme 6.
R2 R2
—0 N X—0 N
&% e
0 S N/\N 0 S N/\N
8 Q ° Q
Scheme 6

The reaction may be carried out under basic conditions in mixed solvents.
Examples of suitable reagents include but are not limited to sodium hydroxide or
lithium hydroxide dissolved in solvent such as tetrahydrofuran or methanol either
of which contains some quantity of water. The preferable condition is reaction
with sodium hydroxide in a solvent mixture of tetrahydrofuran or methanol, and
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b s PSP T R BRI S at B REp YEBPe i Rinprs faipole o

sondud] tieatedctionfat wes@rtempeeatpref er abl e condition is
reaction wth sodium hydroxide in a solvent mxture

of tetrahydrofuran or nethanol, and WO 2007/ 096315
PCT/ EP2007/ 051541 - 25 WMib® FO ﬁm fRsGtion may be
carried at various terrperatures |t I's preferable to
conduct the reaction at roomtenperature AM DE
FORMATION 5 RR R7T R2 X-Oi -N N ONOSAN ~N N
9 10\ / Q @goSchene 7 Corrpounds of for B210 may be
prepared by t coupl i ng of carbox /ac:| ds 10 of
struct 9 r X is proton with m so
aryl - hydr i structure HNR6R7, |n
Schene 7 may g a széy\ed usi ng net hod@ vvel | SKn
one of ord| nary ski iMNthe art. For exanple, th
transformati on may Pe-garried out by reaction of
car boxylic acids o\ ucture 9 or of appropriat
derivatives therey gch as activated esters,
ami nes of dive®e sfilcture or their 15 corres ngy ng
acid addition salts™(e.g., the hydrochloride salts) or

wi th aryl - Scheme 7

Compounds of formula 10 may be prepared by the coupling of carboxylic acids
of structure 9 where X is proton with amines or aryl-hydrazides of structure
HNR6R7, according to Scheme 7, may be achieved using methods well known
to one of ordinary skill in the art. For example, the transformation may be carried
out by reaction of carboxylic acids of structure 9 or of appropriate derivatives
thereof such as activated esters, with amines of diverse structure or their
corresponding acid addition salts (e.g., the hydrochloride salts) or with aryl-
hydrazides in the presence, if necessary, of a coupling agent, many examples of
which are well known per se in peptide chemistry. The reaction may be
conveniently carried out by treating the carboxylic acid of structure 9 with the
hydrochloride of the reacting amine or hydrazide in the presence of an
appropriate base, such as diisopropylethylamine, a coupling agent such as O-
(benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate, and in the
optional additional presence of a substance that increases the rate of the
reaction, such as 1-hydroxybenzotriazole or 1-hydroxy-7-azabenzotriazole, in an
inert solvent, such as a chlorinated hydrocarbon (e.g., dichloromethane) or N,N-
dimethylformamide or N-methylpyrrolidinone, at a temperature between about 0
degrees and about room temperature, preferably at about room temperature.
Alternatively, the reaction may be carried out by converting the carboxylic acid of
formula 9 to an activated ester derivative, such as the N-hydroxysuccinimide
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transformation may be carried out by reaction of carboxylic acid esters of
structure 9 with amines or hydrazides of diverse structure or their corresponding
acid addition salts (e.g., the hydrochloride salts) in polar solvents such as water
or methanol or alkyl at elevated temperature such as 60 °C in the presence of
basic catalysis, if necessary. Many examples of which are well known for ester

to amide transformation to those skilled in the art.
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coupling of carboxylate estersiof structure 9 where X
is lower alkyl such as hyl or ethyl with am nes or
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Scheme 8

An alternative synthesis of compounds of the invention is shown in Scheme 8.
According to this process, an aryl-methyl-ketone of formula 14 may be converted
to the bromo-methyl ketone of formula 15. This reaction may be carried out by
any conventional means, and appropriate methods are well known to one of
average skill in the art of organic synthesis. For examples, several methods are
enumerated in "Comprehensive Organic Transformations: A Guide to Functional
Group Preparations” [R. C. Larock, VCH Publishers, Inc., N.Y. 1989, pages 370-
371] and in "Advanced Organic Chemistry" [J. March, 3rd Edition, Wiley

Interscience, NY, 1985, pages 529-531]. For example, the reaction may be
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Tr@nsf or| t| on to .Functi naI

ainaim cRfRside, IS Vesp OB PaRt e Moy ke conveniently
%ﬁ( ed]o?ﬁ%t aB@G?@ é7ﬂfth%7 se%%ér@ acéﬂt‘%@ﬁae@ agc%@”wahere no

em stry” [J. ition, Wley Interscience,
Malys@wsqtb@@@ rwommay bE@oneeal&ptlys catrteel owfaat e temperature

007/096315 PCT/ ERP2 4
BB A tyOCmPTERTRE BOEPRY P gC: REeTREy At RRfeom
t@‘mrﬁé}hmibaA&éfn\éﬂtlt/@IKbﬁ@mw Retdrid & fékl‘nulébi ZBrriaQQ‘Iet converted to
sol vent such as a hal ogenat ed hydrocarbon

beampemethysatand pbfqrawalj 15 by Heeasimenbwih quég@(Hgbrqmde ina
%5 gﬂg?g éHc?.véWl \ eg@%ééﬁ gg th |'&%gfa‘?&‘%ﬂef’ef}apnyséﬁﬁe Periik

BrhpsratlaeoBuralsitireactitrdgonditioizemaptbenfeling éatie Kterature, for
terrperature depends on whether _or not a catal yst |

axRple INFAdS Baden atal o difedi e 20041 6034104} in C. Ma et
LNS. MRACEASN. 8BY. St0sC AP LERL Y2 in B. A. Bakke et al. J. Org. Chem.

2005, 70, 4338-4345; and in D. L. J. Clive et al. J. Org. Chem. 2003, 68, 9247-
9254. The aryl-bromomethyl ketone of formula 15 can also be conveniently
prepared from the corresponding aryl ketone using polymer-supported pyridinium
bromide perbromide. Reactions conditions may be found in the literature, for
example in J. Habermann et al. J. Chem. Soc. Perkin Trans. 11999, 2425-2427.
As will be clear to one of average skill, there are alternative methods available to
prepare the bromomethylketone of formula 15, including but not limited to
Friedel-Crafts reactions of an arene with bromoacetyl bromide or bromoacetyl
chloride; oxidation of a 2-bromo-1-hydroxyethyl-arene; reaction of a diazomethyl
ketone with HBr; treatment of an aryl-lithium with the Weinreb amide derived

from acetic acid; and reduction of a dibromomethyl ketone.

The aryl-bromomethyl ketone of formula 15 reacts with thiourea to give a 2-
amino-thiazole of formula 16. The reaction may be conveniently carried out by
treating the aryl-bromomethyl ketone of formula 15 with thiourea in an inert
solvent, such as an alcohol (for example ethanol or isopropy! alcohol) or
tetrahydrofuran, at the reflux temperature. Suitable reaction conditions for this
reaction may be found in the literature, for example in J. B. Dickey et al. J. Org.
Chem. 1959, 24, 187-196; in E. B. Knott J. Chem. Soc. 1947, 1656-1659; in R. L.
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carried out at about 0 C. In the cases where acetic
acid is added, or where no catalyst is used, the

WO e@chdasmns may be conveniently carried out at aPCT/EP2007/051541

tenperature between about roogtenperature and about

&f&g&’rené}{l vgfpa%%ée?hym Fgﬁgpgpggbﬁﬁﬁjﬁg@iﬂ%@gnbJ.eBreinholt etal

gongrbept!t Ohefl 200ME3S) HERES 78)16n M. (Dmund@tailwchem Pharm. Bull.
treatment with copee (I'1) bromde in a suitab

1BP 2ttt i\ /s Qe it Ys tieksusg ekehyl Madi(dian. 2004, é’|3a63§/5 -3321;
8hd (ﬁ‘? 5ahbhs- VLe%%Eeé’t%'i Hiéter cﬁég) f%rﬁnfﬁﬁébb?”gr, 165-170.

condi ti ons may ound i Iterature
exanple in R A dennon et al. J. Med. Chem 2004,
6034- 6041 -
S ame hicsiost Oipsinty T6 oA thess bR cBbeded b agmino-5-
S?H?ﬁ% thlggc% of?@rmlﬂ§3&61y3ﬁ5atn?é}ﬁ vith Qhaleg_l_eﬁatl lay8neéuch as
. Chem 2003,” 68, 9247- 9254
bro)mlnbr onﬂrmprrwsuzemtmleleof:or exampe, asarepowlcsel fogmula 16 may

RS RE B BB GRS et 7t SRR I snjihanol at a
RSN re ©etieas bbs0srderh (i rhp&asureindodef reHng térﬁpér‘é% re of the
literature, for 20 exanple in J. Habermann et al

spluant, sopverpently at aheuigoom tegppratuesf bupmine inysed |ais the

H?Io@% %ﬁnigggﬁe t?efn Sfve ﬂaerb%@\)ents h%ﬁfo% c%f%ne acetic acid, and

ods AVA prepare-t

hetmantol ! dvyd Het @aetion niayr helbarribd, outrat laugnipgrituie abbut 70 °C.
l[imted to Friedel-Crafts reacti ons of an arene

th
BeaRtal coRlions Ardas A sABROEEFRION AleoNPUEROWN and detaled
8§hd’|ﬁ‘6hé’ﬂ1a§e eﬁfo% géﬂ ﬂter&YJP% 95%@(4}%@%‘?@%’ og%%hb%d M. T.

a di azo one reat ment
Ke;dhdw Ong ulmtwl2002t I4;913/% -nB65; iarl.déamamote dt ak Rioorg. Med.

255 088, . 10 S5h1R, R PR e oo, o
EQ@@-‘QB@@ inCE IC¥Glefhats ATH NPofAheéthOh 8999, 55’”(937'731@@8 in C. Bew

The reaction may be conveniently carried out by
et @at/i GferhSomr ﬁer/bn dianst/1PB2k 849189480 If.draridra ame A Medici J.

v S eta Rafs /878 d88vga 0 i o Rufsngand 607

WeihapBierofing. &Dhe/ﬂt Sbbe1975, |52 76 6B ahdlie M. Bidcakdial. J. Chem.
reaction conditions for this reaction may be found in

tire. Petkénr dtanse ] ¥4916,8R8M0% in J. B. Dickey et al. J.
Og. Chem 1959, 24, 187-196; in E. B. Knott J. Chem
Soc. 1947, 1656-1659: in R L. WD 2007/ 096315

H’ﬁﬁ/ﬁﬁ%ﬁl‘ﬁﬁﬂcﬁéﬂ)f foraRldt Keanahen be donvéhay éitodh 2 @E@bromo-
17, 1494-1496; in J. Breinholt_et al
'%6’3 rmu@]éﬁwusﬂﬁbﬁ a@gimegj@g_tmreqcﬁom Tr@hﬁﬁ%@'%’t may be

éérrlegkﬁmeltﬁ@?‘fn”éqb%ﬁds solution, using sodium nitrite, or in organic solution
using isoamyl nitrite or tert-butyl nitrite. For example, in the case where the
reaction is carried out in aqueous solution, the 2-amino-thiazole of formula 17
may be treated with sodium nitrite in the presence of aqueous mineral acid (such
as hydrochloric acid or sulfuric acid) to give an intermediate diazonium salt which
is not isolated. The diazonium salt may be prepared at a temperature below
about 10 °C and preferably below 0 °C. The intermediate diazonium salt may
then be treated with an alkali metal halide, or more conveniently a copper halide
which may be generated in situ. Examples of convenient reagents include
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1995; 43, 1497-1504; in Y. Katsura et al. J. Med.
Chem 2000, 43, 3315-3321; and in F. Sanchez-Vi esca

w@tooalve3itet er ocycl . Conmun. 2003, 9, 165-170. BCTRAR2007/051541

2-am no-thiazole of fornula 18y)can then be converted

bR B AToRocBond i 2585, 8oriBE MR obhsRiym promice.

Ekamplusa@mp&mcmeabtﬂ@n c&@dutu@mfmltﬁus tEansforpeltion raéy be found in
formula 16 be treated w N- br onbsucgci ni nm d

#e 'itﬁ@IWeséﬁPr\@?@tm@%% Pa%@@tq{a'z\#olﬁlogfg da@ @fé@mekamw 14,

t
BaLSOBTON,EDSI SEEPSL 1 DA 408, 1 L8656, n . Baron
abomGhenpesad. Utezkinl Frabs.ol 982, 1§9uteRy aasl infle R. Kelly and F. Lang J.

| ogenat t onveni ent solvents j.nclu
e 1886 287 Hopg 258, TR eSS i teach@Ris $red outin
H@érﬂ?s&@éﬁt‘ b oldmifb- tﬁiatZSFép(ﬁrféFrHuI% ﬁbﬁﬁ%f b&tr&ated with an alkyl
Reaction conditions for thi's hal ogenation reaction are
niddite (pr&fmtém@oaertydanltet@ drespeidily itentrdutp yittite) fandiral copper
&Poemlhlgﬁs%ﬁg 6r%act|_0é1t rpayg%ld%r'riad Péfgégn'é%%%?trflﬁllq"fgg stent and
g%éi&ﬂrléﬁ o@ltm@él@%t@rool’ﬂ%m &BRITe, WP he fb@npeéﬁture raised to

545; in J. C’ Quada et aI Bi oorg. Med.
bmt 65°C ifABis3s zaqmred i drivedhel reaslien wagd completion. Examples

CheREG gy EBnodns 15t bisgid Srolpiaip, PBY befoull iy the

heektdre, ¥edéxdample i2®.GhePodhoesz ePer kige,D0areas; Il &7 8. Misra et al.
1169- 1171 in H Tri N.  Mahapatra J. Ind

at h

o, 1G5, Chers Ledo208bol4 GhT3:2% 1 i Ky JBHGEGeRS agf M. T
Rers‘ﬁé‘\?\ﬁb %SP&T JgBRkisn1 é_ésaﬁ"ési 1ddPirea 'ﬁgﬁgé%d ghs, Pype
2-am no-thiazole of Tornula 17 can then converte
iMetrahed@n5Adyna®9829, 1 89%4dDé. of fornula 19 using a
Sandneyer-type reaction. This reaction may be carried
out either in aqueous solution, using sodiumnitrite,
Phe idior8ri2R1Mi £z 3 bifdrRilla Wg'rﬂ%j bé ‘ééﬁ%’énleht‘lyf bbRvelfed into the
tert-butyl nitrite. For exanple, in the case where the
beazMidarzdle dedvatived2d by diaplmm@uyfgm broroime atiibe 2- posntlon
2-.am no-t hi azol e of ated w t

TSR sRAM B St 5 pPes Babdind ool Tk Rkt o o

Eompburd offorut gchl oric acid or sulfuric acid) to
give an internedi ate diazoniumsalt which is not

i sol ated. The diazoniumsalt may be prepared at a
tenperature bel ow about 10 C and preferably bel ow O

C. The intermediate di azoniym sab1 may then be
treated with an al kali netal |ide, or nore
conveniently a copper halid ich may be generated
in situ. Exanples of conveni reagents include

(Qy)n

1

Alternatively, the benzimidazole of formula 23 may be prepared in two steps from
the aminothiazole derivative of formula 17. In the first step, the amino-thiazole of
formula 17 may be converted to the nitro-aniline derivative of formula 20. This
reaction may be carried out by any conventional means. For example, the amino-
thiazole of formula 17 may be treated with a nitrobenzene derivative of formula
41 where X represents a leaving group such as fluorine or chlorine, in the
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WO 2007/ 096315 PCT/ EP2007/ 051541 -30 copper(l)
brom de; copper(l1) sulfate/sodi um brom de; and

w@oiassduwn brom de. Exanpl es of specific reacPCDRP2007/051541

conditions for this transformgtion may be found in

PR enEh A ;o Bt SRS GPopgah 4itrBir s @R cfion s
Bt N-@limethylddedamiceesn actiORitrilé at aG8dperdurd aro‘andw PONExamples
et 5al. J. Chem Soc. Perkin Trans. / 1982, 159-164;

ahepnditions FOPIRB[IAlE foRguUEh argagion mamiqje fogRa N thegbtgrature for
SlamBRAA 145 htaldl o 1 668 Ven{:ﬁeﬁﬂ%l BREALATCAR 121 76161; in

out organi c s am no- h| az
of Dasetral. w&zo&woﬁm&ﬁraadenﬂaz\n& beasermbkal. U81613|80t‘e30 The

bI trite I I t-butyl
hlfoPeresaleredsist il o e cbaliiadd Ty
beénsifHidaSle BHforkbAg3 @%ﬁgomé bt éﬁu%e?%kb%ﬂedﬁé@thé%re well

may be carried out init roomtenperature, Wt
khewn éorpoe af averags skdltlint tbe aatbomrgaalocsymhem sForgxample the
re |redt drd v he reaction toward c I i on, .
hdtay Bp St oratiding Of HERGrTuR feRs NHaglou using one
bf S\ ar pEdsiNg rédyctide pfr@éé@bﬁe@ (&he t'réétﬁ’fe@'t With tlriC III chlorlde in an
example in D. E. Podhorez et al. US 6, 898;

mertsalventsuchias N-gonehy fermaraserat rg@mterrmaturwr by

ﬁzcg r%g%%%%n Innthélgrégeri%ggieé Eég%ﬂ%%l c%tal;éﬁ sﬁgﬁ %@@%I@B%‘m-on-
Exmon |ﬁ'@hrab@mlmn;ol\/@unmml@@&ha&ol)1385féétﬂf(ng phenylenediamine
di brono-thi azole of faornula 19 nmay be conveniently

gemvativecan thes Q%Iéeatséﬂﬂmﬁod@@m'@néeﬁlqu;%I?MéormCW'd n
Hiesid i oreMarfi of Berpgfh%'&é‘?l Bhélh@flé vte' tﬁ@ e%lel azole.
al 6gou those esc a

using reactions an ove or
Ekempiepairextacononditians rrtayrrmjfumdﬂnftlme melratu?e fr dk@mple in N. J.

fgﬁ{\h 4\%@5%@%@&%@"% ﬁﬂcﬁw 318320 eelﬁ;%ooz 67, 5869-
88759h M 3% B & cHNGvAt MVﬂe%stfﬂq-f@#él%c}Zl Chn. h@ﬁ%‘ BS{98-201;

step, the amno-thiazoie of fornula 17 may
aodvePt Bd Pabmehet ali Ur MednOhiene 198P; ¥&t 23/43- 8882 orhutenversion

2 This (o t
Bba ohHIRorERe kAol SEoLAyIA.20' 10 d osnBéeqle gf dpnuia 23
gén EWO{'@é éffé(f?teéfiﬁiry a@nglé 8d(£dy Wekting addnigdigizeermula 20 with
erivative o
formic acid and tin(ll) chlorlde dihydrate in a microwave oven, according to the
procedure described in D. S. VanVliet et al. Tetrahedron Lett. 2005, 46, 6741-

6743.

A benzimidazole of formula 23 may be converted to a compound of the invention
of formula 1 where R2 represents an aryl group, and R1 represents a
heterocycle (that is, a compound of formula 24), using a palladium-catalyzed
coupling with an organometallic reagent of formula R1—M, following the well-
known reaction conditions of Suzuki, Stille, or Negishi, where M represents
boronic acid, boronate ester, trimethyltin, tri-n-butyl-tin, or ZnBr. Further
information on the Suzuki reaction may be found in an article by A. Suzuki in
Modern Arene Chemistry, D. Astruc, Ed.; Wiley-VCH Verlag, Weinheim, 2002,
pages 53-106. Further information on the Stille reaction may be found in an
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30 41 where X represents a | eaving group such as
fluorine or chlorine, in the WO 2007/ 096315

weFan/aR30D7/ 051541 -31 presence of a base sSucPCHEEP2007/051541

pot assi um carbonate in an i negt-solvent such as

ATtV Bb ReSHBL ARG T Bar I kPobbii B ShoBuorlpEiaph £iemisty

forcrganice8ghthesisnBy|. INedisninEdi; Dohh&viley &rSuns, énc.f ¢foboken, N. J,
exanple in T. Obata et al. JP 06056808 Chem cal

A0Q2.rRAgES w&gfqr@mnplenth@ reacieyy May kg conyeniently carried out
ﬁg%&q@é E mBBand Bf Brmeia 28R %#m@ PH%£g° =M where
e nitroben canct

ene internedi ate o
Mereq:mesemis aﬂOH)g,tnIna cdmepiemt dezbsaEverit Suchrad a pa[hrlwrmtg:

one roced s that are wel known to .
SAeB (¢ e Koy aRinoN RATHE @ archtngr Gach e Bepeter, in the
PRIseREEEaardi aFn%%E 158 gERBG] ESepRsk @ educi ng

he nitro group to an oup u5|n .
tednaki el p;hesghpbbe—phm&)pahladw m((b)ﬁt ed arcmsnma_u ngl whichenayrbatreduced
i nert..solvent ,.such as

1 Wl prochiio Go Sftie, PaidutdlrEe g,
bigdfi Béﬁﬂbh&bhnﬁ‘e ‘pbﬂacﬂlbﬁﬁﬁﬁ@fﬂoﬁﬁe)almﬂié' @ptlﬂhhﬂbddltlonal presence

cata %%st such as pal |l adi um on- carbon in an al coholic
gbaga Iytlcg@mﬁuatsofea pa@gphine gand.depexample tri-o-tolylphosphine or

PRERER A RRloREhRR. pEShort Bhl(F 7 Bk eSAndE of BERRRG kI cometex of

palnehoin(®rwith aqum@pMmeh@mu Achraaf biggtrit o gi ve the
benzi m dazol e, 139:(erpL:‘es of exact conditions may be
extibenirhasehing eal 18, ap@ alsedaipe resenge of .an 'W@Fﬁaé‘t'c base,

B oxpsg A a8 aF Eiptgoafpothre bitEHbn R oF prospdtefe g
bbtalssMJm] phdamrtateoysbdlu@neanbohat‘e) at3 tetr§RerZidte bebawmekn about

D, Pal 99 73-238
i temoeis Ansbabe i U Seorsan i Pretpiabbat biwegn abou
[ ApSiliR andbapsiBriaeqiesoh id SEBBRsRR 1Fade ahefkali metal
be effected in a single step by treating a conpound

hmlrmmlde QEhvikg hodlﬂmmnotroaded)rm@asalum|Hy):lr®mu@asdifee base in this
app.in.a rowave oven, according to the

'8Hur Eer@gggelyb@g reacton Qay\p%%rng Q bXI reacting a compound

Eﬁffdrmh%m@mltlh% tompB0hd oft fornfuld R1-SNehe@bMAepresents SnMes or

benzi m dazol e of fornula 23 may be converted to a
S6RPaUR@ eFnvenEnt eshselvant BfChf a3 digkana, intibe gregence of a

FEBLT AN AR SRR o0t S ) g
retizkid mrbherrqumabaﬂ)h‘ine)balladlum (0)) or a compound which may be reduced
in situ to give palladium(0) (for example, palladium(ll) acetate or
bis(triphenylphosphine)palladium(ll) chloride), in the presence of a catalytic
amount of a phosphine ligand, for example tri-o-tolylphosphine, at a temperature
about 100 °C. Another alternative is to carry out the reaction by reacting a
compound of formula 23 with an organozinc reagent of formula R1—ZnBrin a
convenient inert solvent such as tetrahydrofuran, in the presence of a catalytic
amount of a palladium(0) complex (e.g.,
tetrakis(triphenylphosphine)palladium(0)) or CloPd(dppf)-CH2Cl,), at a
temperature about 65 °C. Suitable reaction conditions may be found in the
literature, for example in J. A. Miller and R. P Farrell Tetrahedron Lett. 1998, 39,
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coupling with an organonetallic reagent of formula
R1-M followng the well 30 known reaction conditions

wo@booFgaski , Stille, or Negishi, where M represeCiL/BP2007/051541

boroni c acid, boronate ester,3srinethyltin,

é&iﬁ %422{9%{‘!@ dR: OHo%@& < bl "rerKeréﬁ%vlﬁ?L t %8{? Aébbé e 1363-

uzuki ction ma ound I'n
Pgg®ki in Mdern Arene Chem stry, D. Astruc, Ed.
W ey-VCH Verl ag, Weinheim 2002, pages 53-106.
Further information on the Stille reaction may be

art | deJ}by %0%824 %gﬁcg@grép&g%é%éggookf ﬁfe invention of

targmntwpameileﬂm&mesems r@OOI—b(rth@ng,aan comPpohted farmula 27) by

-1. i shi & Spns,
Rinidm-hiitien iskieaoeSaBmasby FBrax Hione I e reaciBiurrg e
H@eré?f?e Rﬂ%’é?ﬂé&%h't By‘fr%ra\s{nhg‘é &¥led leuﬁ@ﬁ‘%ﬁ‘ 'ar&) oundR%f_fﬁ/lrmula

npoun f or mul a compound I a
%m an imeri/sokpnesweit 3s Bt@Hydrofuranawitio buéﬁhlltbwm ahlemt temperature,

P oY G M B 7B RE e LR sk Yy Wb aayesspro ary
Mt l@fa gllsﬁfhrgféérbdﬂ @é%@@ega@‘ may Bt IBHIéE tRBDYRthSolation to give a

pal

eempaund fqrmuéau;nvﬂwg Ffaﬁremypgmtséé@@ﬂft 0)) or a
compound which may be reduced in situ to give

pal | adi um(0) (for exanple, palladiun(ll) acetate or 10
Birs(riverpdfangihobe se Bl nhesie! S tbrmy(-tHihzelbs of fatmula B9 wilhee
ggtlonal addi tional presence of a catalytic anount of

YRES fhPAe of pyaiage st indRems!- Eof .eixampdemayq:%e%m pEformula
t
50 o beBAgSarBL | RBEABE ot caTbBLATE Mty el T
eeguitios phaynke ltheyaaoversion aisa tormpound of formula 16 to the nitro-aniline

| hosph X Nt
e F00 X B8R n ettt 1§ Bh 3Rl hBSva for the
é}éﬁﬁrétldméiaé c6RIPBAREIRE fort2 BRI Pehra BHPBBNAY Bf formula 18

., potassi um phosphate or sodi um carbonate) at
tr@mim mmneastelﬁ!etpvasmmabum of fayomla dipsing @ reaciion ammcus to

PER SEROEREauf dhulc Pl nbu L abs PiRRRdR orsh 83 om
tOmPsen@df ﬁdrlmlla 209Fm|allﬁyéifm2$261§ of fsrmuRs 23 eRdYBE subjected to
hydr oxi de or potassi um hydroxi de as the base in this

e eansiionsrof the teleameiareiigack insmyladienireactinty fgs example the

GRS R 23 FEY LB BBy R RR 4 Bl QARG
SimtatBy Iformagmicleranenpiessphiones bxysablloridfe ins N:dﬁtﬁetdykﬁommlde as
in the presence of a catal ytic anmpunt

of
5@[\/13@@@9?«@)@@%‘ aoytgogm temperature to give the 5-formyl-thiazole.
Suitable reaction conditions for the Vilsmeier reaction may be found in the

literature, for example in H. Meier and R. Petermann Helv. Chim. Acta 2004, 87,
1109-1118;in D. W. Gillon et al. J. Chem. Soc. Perkin Trans. 11983, 341-347;
and in C. Hahnemann and H. Hartmann Helv. Chim. Acta 2003, 86, 1949-1965.
Other approaches for the preparation of a compound of formula 39 include (1)
palladium-catalyzed carbonylation of the bromo-thiazole of formula 23; (2)
treatment of the 5-lithio-thiazole derived from 21 by treatment with strong base,
or from 23 by lithium-halogen exchange, with N,N-dimethylformamide, or a

similar reagent which is known to transfer a carbonyl group to an organolithium
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tetraki s(tri phenyl phosphi ne) pal | adi un{0)) or a
conpound which may be reduced 25 in situ to give

wealrasisusr(0) (for exanple, palladiun(ll) acetBtEERI007/051541

bi s(tri phenyl phosphi ne) pal | adgg(11) chloride), in the
PRI ey TR KRB ot br ISR S05 e b

eboLsrsibabf the daidxglic abutjeufm@rtmma 27stotthe Gdeinyel®middef formula
reacti on by reacting a_  conpound of fornula 23 w

5 ot Pan T oaLTgaS Dt fT T AR By g o Regpailadium catalyzed
FRRSEDERA Lasidn hel ek it egy B abIAL Siaick e o
fmmmllaa23 (vetr’gcarbon monoxide gas in the presence of a palladium(0) or

st B oA Brs s S lPlak BivbensiblbsehihealagiuE(0) or
l@i:é'(th Héﬁylbﬁ H| pafr um FPPé‘hIHﬁé{e)bﬁw {h%%v@séncé B€a reducing

ature or exanple |n er and
Egemtauchm tﬂalmamtlomydede orier%p a@ﬁd lwzwso@eenwch as

| EP20 6444 o
T Geaiomali Ao RPge v Brebos 85:60) C. Siitable
é@rﬁﬁtlorﬁ’s ﬁ@?ﬂ%ﬂb@m@flnfﬂﬁ’é Mk Fu?rs fHﬁé;‘xé?ﬁpl@qm\ﬁrFt GBiall‘la?rg@on and J.

he i nventi on of formula 1 where

d
KoBh e dnlg). GHa. Sraiees, 1858 FRodndbon I SRR &t alf Eusyl. Org.
ki Yaolal 2920 95 hasge ol ety GREEOXLAI A Soc. 1974,

€ reac conv arried

196@&7614@764@&1 md Sail B ad Of B@chnmnoﬂrmrgotﬁem mﬂaa 49, 4009-
in an i nert solvent such as tetrah drofuran wt

691 {1 A alenative s W@%ﬁﬁ)@?@?gwﬁd of foFnUéa(gﬁ'pW'@ %Tbé'dﬂ&!th'um at
(?Wtei:%o QﬁJrég rf %Wn' EQrt e%!ﬂgf]cik?ﬁsf?é’t'r'é (8 &n in order
ry i Ce, e gas may 'be

y car I OXI
mjerﬂfudzc&dithihmemjbgeﬂneXSMnge dinetresgiting amiorc ov@ydhed beftreated with

I 1 | ts
NP e ey Eopantiye. Ay ABeTaTopSrmisle,tosgve the
Bith} m)h’fhlaﬂﬁé{ | OY8ditiON SRR tRik r@&@t\’&gﬁla?ﬁe' ﬂouha if tﬂ?‘e fetature, for

For exanple, a conpound of fornul may
exappledd F.iStanedy etakps Grgoﬁhamcaﬁ%ui’@ 5@‘7 564 m]IPa Jigilligan et

o Hegp it oS 20Py” Bac sabTas iy Rt Tubeb By Bl £ 38R0 Chern

200301 55-1 6@cdncPin [a0alCreeust 410/ thad. Orser 20eR, #HBDs5ERr22. A
prepar ation of a compound of formula 20 and then

t he
altrd@r%&mrwlaﬁof raaw@earegeceway hydragsnadie n éttheoprgsence of Raney

SRR AP a8 1 Y BB Lo BPEOTBRRAR Yo bt wit

Ranpp uitkedfn Aquenusdoddicfaainada temperature about 100 °C. For
conditions, see C. D. Selassie et al. J. Med. Chem. 1998, 41, 4261-4272; Y .-
A Kim Tetrahedron Lett. 2003, 44, 2557-2560; and B. Cao et al. J. Am. Chem.
Soc. 2002, 124, 520-521. The reduction reaction may be carried out using

Q)

diisobutylaluminum hydride in place of hydrogen/Raney nickel. This reaction may
be conveniently carried out by treating the nitrile with diisobutylaluminum hydride
in a halogenated hydrocarbon (e.g., dichloromethane) or aromatic hydrocarbon
(e.g., toluene or chlorobenzene) at a temperature about 0 °C. For details, see C.
A. Dvorak et al. J. Med. Chem 2005, 48, 2229-2238; X.-Z. Wang et al. Synlett
2004, 469-472; or T. Kline et al. Bioorg. Med. Chem. 2000, 8, 73-94. As a final
but not limiting option, the carboxylic acid of formula 27 may be converted to the
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15

conpound of forrmula 20. Finally, a thiazole of fornula
21 may be subjected to the conditions of the

wO/RdoesmBi®er - Haack fornyl ation reaction. For exedtmpER2007/051541

the thiazole of fornmula 21 nmgy-be treated with a

Ry D Dk e ROV it R R e 54 oy

#Batmy WRNdcid WMV D-einthbthyRhy@oyianti 0 iyt Ryupesriclinghé @resence
give the 5-fornyl-thiazole. . Suitable reaction

@Bﬁ BRse oFHElY 25 disRPrepYIeihylasming ea COHBINGAYE WeSUCHLARIOr n

[zoId B %11 9 S ARPE By s¥eiloyPAq phate, ang in the

vptichdl ladditienabpresénc€oé msubstancBahéll incriirases thd 1883 f the

Sk et B0 o RaaTRaRS b sy ABpmediasbiacol. inan
fn‘é"r écﬂ@erﬂr §i§ b%l&fna@e&ﬁ?@ g car‘aefgr Blthrdthe T{hanet)‘ or N,N-

[ nc [ 'adi um cat a [ation o
drrmtbyhfcbfrrwzrmue ayfN- frra;etmalparratkjln(mze attar mpmraturefoetmeen about 0

- | jthio-thi | e f
dogtsiey ke ot oSG RPSR08 b farenty A BB e b ature.
%é*ﬂe%l%%hﬁ%é‘héﬁ |ierRBE d8nvéitedio ﬁie"&lbélﬁyd@@@@r@htment with
which is known to transfer a carbonyl group to an

dus;m%ylalumluwm\mdzmisnrdmgmlpmmtﬁpmdmﬂ@m@n1ner1 salvent, such

[ d ft
£ PAER kPP Bl P il B4 Bk oL R B bl tlopaiions,
sée BoNahinaadd S. d.t\Weinléb reginhaatraleL oft. 19810132a3855|—38a8®nd J.J.
t hen treatlng this wwth lithium alum num hydri de. The
pale el u#{%ﬂa’i\/’?ge@hee‘a%@étn%%%?«485&5 1 may be
carried out by treating the brono-thiazole of 5
formula 23 with carbon nonoxi de gas in the presence of
a palladiun(0) or palladiumll) catalyst such as
tetraki s(tri phenyl phosphi ne) pal | adi um(0) or
bi s(tri phenyl phosphi ne) pal  adium(I1) chloride), in the
presence of a reducing agent such as tri-butyltin
hydride or formc acid, in an inert solvent such as
tol uene or dinethyl formam de at a tenperature about
50-60 C. Suitable 10 conditions may be found in the
literature, for exanple in V. P. Baillargeon and J.
K. Sti | le J. Am Chem Soc. 1983, 105, 7175-7176; in
1. Carelli et al. Eur. J. Og. Chem 1999, 1471-1473;
A. Scoenberg and R F. Heck J. Am Chem Soc. 1974,
96, 7761-7764; and in |. Pri-Bar and O Buchnman J.
Org. Chem 1984, 49, 4009- 4011. An alternative is to
treat a conpound of formula 23 with n-butyl lithium at
15 low tenperature (such as -78 C) in inert solvent
such as tetrahydrofuran in order
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to effect |ithiumhal ogen exchange. The resulting
anion may then be treated with N-fornyl-norpholine,

woRdoanmshs pi peri di ne, or N, N-di net hyl f or manm dePCDEBI00B051541

the 5-fornylthiazole. Conditgens for this reaction
may be found in the literature, for exanple in P

Stanetty\ef, al. J. Og. Chem 2/ [, 70, 567-574; in P.
Jn_GNJ i gan et 20 al. Heter e9.2083, 60,

1%2\% 3 ;sgi\rﬁ“ LNN dcas et & . SEur\ J° Org. Chem
2003{7™55- 16 nd inl. C choo et J. Med. Chem
2002, 45, 50 022. A nitrile of f la 30 may be
reduced by3 hyd(cp)g_enati on in the prresepgg of Raney

ni ckel . The reacdti on may be conveniently carried out
by treating the nitrile with Raney nickel in aqueous
formc acid at a tenperature aboul 100 C 25

condi ti ons, see C Sel assie etyal. J. Md.x\Chem
1998, 41, 4261-4272; Y.- A Kim Tetrahedron Lett.

2003, 4%, 2557-2560; and B. Cabi\ef al. J. Am Chent\
Soc. 2007, 24, 520-521. Thenregugtion reaction mayjb
carrim/gt)l\ /I% di i sobutyl n dride i n)grgg\’“/\‘

of hydrogen/ ni€Cker. Thi® react} may bep °
conveniently ied out by treatin nitrid;a/e W th
di i sobut ylsal umi hum hydride 30 in a4 hall pgenat ed 32 layn

hydrocarbon (e.'d., dichloronethane) of?ar omat i ¢

hydr ocar bo (e.g., toluene or chlorobenzene) at a
tenperatur%@about 0 C\For details, see C. A Dvorak
et al. J. d. Chem 200 48, 2229-2238; X -Z. Wang et
al . Synkett 2004, 469-472; oraJ. Kline et al. Bioorg.

Med. egr N2000, 8, 73-94. ajfiinal  but not
Iini?%%kji&gauﬁﬁwthe carboi?igczEQFd«?ﬁNfornula 27 may
be gonwverted the WD 2007/096315 @EPZOO?/ 051541

- 35 N net hox thyl amide (the s l ed Weinreb

am de) of for a 54 by treating,th cid with

N, O di net hyl - hy##oxyl am ne hydrochl ori¥e in the
presence of a base, such as diisopropyl ethylam ne, a
coupl i ng agent such as O-

(benzotriagol -1-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uor ophosphate, and in the 5 optional additiona
presencd ok a substance that increases the rate of the
reachﬁ§DzT§yghQ§s 1 -hydroxybenzotriazole or 1

- hydr oXy-"8“azabéhzotri azole, in an inert solvent,
such &% a chl grF\nat ed hydrocarbon (e.g.

di chl oronet h or N, N dinethylfornmam de or
N—nethylpy;rollginone, at a tenperature between about
0 degrees and ‘@Bout roomtenperature, preferably at

about room tenperature. 10 The resulting am de can
then be converted to the aéchehrxd% by treatnment with
cheme 8a

A compound of formula 32 where R, represents hydrogen may be prepared in
one step from the acid chloride derived from the carboxylic acid of formula 27 in
an Arndt-Eistert reaction (see F. Arndt and B. Eister Ber. dtsch. Chem. Ges.
1935, 68, 200-208. According to this process, the carboxylic acid may be
converted to the acid chloride by treatment with a chlorinating agent such as
thionyl chloride or oxalyl chloride, either neat, or in an inert solvent such as

benzene, and the reaction may be conveniently carried out at about room
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di i sobutyl al um num hydride or |ithium alum num hydride
in an inert solvent, such as tetrahydrofuran or

wale@hesoiret hane, at about 0 C. For appropri at BCT/EP2007/051541

conditions, see S. Nahm and-$-M Wi nreb Tetrahedron

s gty eisefShi aieb 8o ARty ioigB R BBl e gia chlorice

R WDH63bY VARG, dlléEaﬂféYMé}’élM@ve 1?3@d:%rzoA{etbhé \whlblZNﬁday be then
t/SS~ NANHO/ ~NnN S NN O 43@@)n2 %@n Arr Ar
ieated with pgaxcyyd) Rxideand sijyeg() ety gve thrassirag cargpxylic

LI e B2 T Rl s Ilo gy R i Ryl g2 where
Rg ke prid2bh 3ahydZgen may be conveniently converted to the methyl ester of
formula 32 where R, represents methyl by treating an ethereal solution of the
acid with diazomethane. Suitable conditions fro the Arndt-Eistert reaction may be
found for example in A. Gaucher, et al. Tetrahedron Asymmetry 2005, 16, 857-
864;in T. Aoyama et al. Chem. Pharm. Bull. 1981, 29, 3249-3255; and in M. N.
Samimi et al. Heterocycles 1976, 5, 73-75.

A compound of formula 43 may be prepared by any conventional means. For
example, it may be prepared from the carboxylic acid of formula 27 by treating
the acid with aminoguanidine sulfate and then heating the mixture at about
210 °C to give the triazole of formula 43. Conditions for this reaction may be
found in C. A. Lipinski J. Med. Chem. 1983, 26, 1-6.

The amide of formula 31 may be conveniently prepared from the carboxylic acid
of formula 27 as a particular case of the general reaction described above for the
preparation of a compound of formula 10. In this case, R6 and R7 both represent

hydrogen.

The nitrile of formula 30 may be prepared from the amide of formula 31 by a
dehydration reaction or from a compound of formula 23 by a cyanation reaction.
The dehydration reaction may be effected under a variety of conditions that are
well known in the art. For example, the amide may be treated with a mixture of
oxalyl chloride and dimethylsulfoxide in dichloromethane at low temperature (e.g.,
-78 °C), followed by the addition of triethylamine. Other dehydration reaction
conditions include the following: treatment with pivaloyl chloride and pyridine in
dichloromethane at room temperature; treatment with phosphorus oxychloride in
pyridine at about 5 °C; and treatment with benzotriazol-1-yl-
oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) and
diisopropylethylamine in dichloromethane at about 40 °C. Reaction conditions
may be found in C. M. Pedersen and M. Bols Tetrahedron 2005, 61, 115-122; N.



10

15

20

25

30

Schenme 8a 5 A conpound of formula 32 where Ra
represents hydrogen may be prepared in one step from

wo bw7aed3ds chl ori de derived fromthe carboxyl i cPEEP2001/051541

formula 27 in an Arndt-Ei stegg-reaction (see F. Arndt

S e e 2602, 589401 857a; A Nitsalff et al. Adv. Synth.
;1%8 1?8@ ? gﬁ 8{he car %

ccor I’s”process, oxy

@@Itaii 2604, k&t6 GQWEIIZ?&th Deldigy @tCaIdBoml Své. AChiby France 1958
reatment with a chlorinatj n%gage such as 10 thiony

6%9 Ge- S B@ﬁﬁl%]‘rla' chrryresie 200 ¢ Be3-3deadnd & Kusugsar .
Lﬁlﬁéﬁ JSCh¥RNISRHE 3 Q@”?P{?B g‘i‘dAé B%Ftﬁ%é)ké’rﬂplgaﬁwe

e conveniently carried ou out
2PN Et0D6a8 46t CIalyRE0ETE 18d By treati®g & eomppoand véformula B8 with

second step of the Arndt-Eistert synthesis, the . acid .
2ne Syenidle Raye peesares iy (strakiSiEPRSRUPheSRI O® paHadium(0
o I‘%N’-dﬁﬁ{:gﬁ Oformidthicie lﬁ?ﬂi’ert?ﬁcF e it g@?ét%% Yot Bondltlons for this

mer cur y( oxi de and sil ver( oxli Ive
mmtloedse@h/bd&tyelrman edai.dJ. @rgf &hﬂm 2099 ﬁﬁe‘r’%%989 A snmllar

reI rcgsentaz I dr o i The a{: of for a}
paMEE e BaMan aplthd Al RS yRad e FiggWave
IR ARIN FHor @xhebledf of doddns, 3de WS HdSAbERM TE2Rihedron Lett.

nmethyl by treating an ethereal solution of the acid

004 4. dAdretdhié. Bsivaligses ebaho'r" etradagrarn ket.f999, 40, 8193-
G100 K EndFaEd] SORPChEY, 184 KE S50 a0 Sy w o

8bFetianedror9891eb 21 38D 3- 1G|26m Phar m Bull. 1981,

29, 3249-3255; and in M N 10 Sam m et al.
Het erocycl es 1976, 5, 73-75. A conpound of fornula 43

TRY n*P[ Ieoéﬁeﬂ’ﬁﬁﬁ ng epagégwqérﬁp onVeRBd to lﬁ‘?é imidate of formula

exan‘p it may rom’the carboxylic acid
84 V\frmrmlﬂaareakskmts ioemrlaﬂgll udneg acedctart talled the Pinner reaction

Bt e koRuhan fop BECO ARGatie e o heaprgtan gy betarried
sansy ¥rb9n§g Bmxmé %f ﬂ?é‘ﬁﬁrﬂl@'bf Fﬂ@rYnLhﬁ gof Wit d 1bReCalcbhol of

Li pi'nski . The am de of
fasmuila B.QH wrily dbyeh;ccdmgemo@iarlcge @raiq@aat eaprhitemperaiure. Conditions

ca xylic. acid. of f la 27 artlcularcs f

SRS Kl istRatiof e Keltifelh (B8 iGeBRle. BheRinfRR Lo

ghapas at bR, Mecd CHyMP.RODA, of7, EpP9Bi7a2 1. J.Im Whllaim§@{5Ql J. Med.
R6 and R7 both re resent hl%drogen The nitrile

Eﬂeﬁw?&OSM%aV% premncn My Haemeslyareicl. Eetrafaﬁca‘mnéom 60,
?}5py1q5 gehydr ation reaction or froma conpound of
or mul' a § by a cyanation reaction.

The imidate of formula 34 may be conveniently converted to the amidine of
formula 38 by treatment with ammonia. The reaction may be carried out in an
alcoholic solvent (e.g., ethanol) and at about room temperature. Conditions
suitable for this reaction may be found in the literature, for example in J. B.
Chaires et al. J. Med. Chem. 2004, 47, 5729-5742; in S. Komoriya et al.
Tetrahedron 2004, 12, 2099-2114; and in A. Nicolaides et al. J. Am. Chem. Soc.
2001, 123, 2628-2636.
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variety of conditions that are well known in the art.

wao-en7exanpl e, the am de may be treated w th a POREP2087/051541

of oxalyl chloride and dinmetBylsulfoxide in

di chl g omet hane at | gw tenperature (£.9., -78 O, 4

follo bethe addi t of triethylamine. Cher N
Nq;ﬁfl)om@njeacﬁ( (X i onswfry dey (v

f ol fow ng: eat ment WI t \ val oyP™chl or i and)—

pyridine i 0 di chl orone ne at roomt erature,;

treat mnent widh phosphorus exychloride in @yridine at @,)n

47

about 5%, and treatnenf with benzotri*azol -1-yl -
oxytripyrrolidi nophosphoni um hexaf| uor ophosphat e
&PyBO? and diisopropyl ethyl am ne in dichl oronet hane

he e obfarmui 34 thayhbe diedied witb acetiy abisl mmnaaderat Gfluxin

Nt 3 Ssah St Red g ohaS S TormUg 44 barhiains 36t his

?éact@ﬁtrﬁé\ﬁﬁé FOMPRORe lieFratteSih- G5&8Li ﬁwskl\BtfﬁaUaIWeat Chem.
nth. Catal. 2004, 346, 1271-1274;

Elﬁi?%b% é@%ﬂ 636y(Tihe see CORPRLINELOA fraula %4 mam@'g Prepared
Bico F9PE e of RIS fBina oy 0B g may e

USUf ar e

3dvted by redstion With thryorgkdimicazolehia totralyydrafuran at reflux and
reaction nmay be effected by treatin conpound of ,
mrﬁuﬁmgcﬁ% pdazelide 'GWFT]G@@'[?W@% e ,egggwgh@cetlc acid

CRRarone, %ﬁﬁ Hlcab RGN Aneaak! @&Ad?%r%saféa'r 15 Qactldh may

orrmmd er mcrowave Irradiation
bealind mrtﬁefhd:eratdresforreaamle)m PsdeOMse eteaalndnVed. @hem. 2003,

J, m 2000, 65, 7984-7989. A sinmlar
691 %'ﬁ%ﬁat al yzed cyanation reaction may be run
W t hout using mcrowave 10 irradiation. For exanples

of conditions, see R Chidanbaram Tetrahedron Lett.
20eajtrilesof formalai3dimayme gnvgiledgdodbe @Udmxyamlnaroéd@rmula 35

e 19 6 en_et_ al
B el i Juorg g 38 RO e Helimine efincdior dpase (sueh
astighgermne) hﬂ%@harﬁﬂ,ormétaandl?a’&%ouléon Anictridtivelyofotassium
formula 30 nax conveniently converted to the

fert-Balioxider May S@d atherease, Radrie Bhis siation, gigydrous DMSO is
At onL BB AR e ReERY By o RS S Job Bmperatre
G:bedmeastsUctatlalefefw thés C@i'c;tlbﬂggapbé If]@ynd metabllutrgamrm folr wixample in
nitr { I
Bt 2k Wit (TR 200 40P o7 13t b ARSI et al. J

ML R0 40%%53 0838 280¢ H R, fsrhail of & A 3. K/%Cbh‘éﬂv 2003,
oun |ter ature, for exanple
46 4761 -4769.

(@,)n (@n (@,)n (@Qy)n

Compounds of the invention of formula 1 where R1 represents an optionally
substituted oxadiazole ring may be prepared by reactions that are well known in
the field of organic chemistry, several of which are outlined in a publication by B.
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Chaires et al. J. Med. Chem 2004, 47, 5729-5742; in
J. DD Wllians et al. J. Med. Chem 2004, 47,

whI®6H8T2; and in M Acenogl yu et al. TetraherPtDRP2007/051541

2004, 60, 11571-11586. 25 Thepgim date of fornula 34

G20 E RUMENIE Lo ROfNs (e racthmiienle for e

rmul a r'eat men anmonit a. e reactron may

beepzratioredf etcontpdmd & theholdrtionalf Yemulael. @here R1 represents
et hanol i and at about room tenperature. Condit
Sunetayl- Qf‘ﬂ:fpxﬂﬂ'ﬁé(?'r%é(bﬁ W%W%@f fosmla 3h rrt\qyebe treated with

ey el Facsiic MRty dtots) P ol fq 06 i Ml reclyjing
sﬁylﬁllﬂdl abeckcis M@OWdrdi};laﬂﬂﬁQm?dﬂrﬁxtumwdf ailnx%% and acetic acid at
5654, b5 To Givedba cissed psobish lerBgisreas! dha Copoung okihe

r‘Nvenilor%f fo\rmuh@%%ére/ Fﬂ\‘ré}ﬁ‘reﬁ\'ﬁ\t’s%)éﬁw AN 1\@»(a&]azlﬂT ?3'—4y| the
hﬁdr%yamldm@ of fardwdae35frna>obmneate3ﬂwﬁhﬁcwc anbmlrm ai albout

Fo8 G pve ISR Sradladcld b ok Pasd Bt I s §fibe

frﬁ/énfldi'm @fﬁ)rﬁ@a&ﬂlvﬂmrw Reshréoatnd 5-metHye 113 “ad@itzl-2iy1, the
A. Lipinski et al. J. Med. Chem 985, 28,

mia@r@zmhm‘ fonrn@las%m@amephﬁ@ai@dwth Bt @rm@aﬁfatﬁt%at about 120 °C
@{) 5 F}g&mﬁ% 8e§|tré'](5 Bké‘%g&é@”‘l’hg%ﬁmz‘%é’gf Ifo?fng?ﬁ 8 1 tay be prepared by

brgati mpatsotutiont dfhhe abtabcbfyfbrrdullarﬂﬂmzether imith dlazomethane to give
tetrahydrofuran at reflux and the resulting

mﬂ aedl eger; fﬁfﬂ%mﬁé’dﬁr%@twgﬁiﬁ pet Wgﬂthﬁléir%'@%hﬁ‘é@ttﬁ’ g ethanol at

10 ami drazone, again in tetrahydrofuran at
refTux. Conditions for this reaction may be found in
the literature, for exanple in P. H Oesen et al. J.

{6 P The e riRurekiiBs fis g on i 49y ik Brdraxgmidine o

fd?frml’é 85 3may Be r@é(ctéﬁ QAR Bho¥hd lb-ByGiuamnt %IQ@ the desired 4H-
hydrochl ori'de in the presence of a base (sucCh
E1r,2,ét]¢)§adaﬁm|‘ré)0ﬂlm Saviesaldxaonplee ohawitdablaphabgene eqw@alents are
we¥ ?(ng\?vtn' |\r4?hé( ‘artplnc Wil néJ al lethyl carbonate (where the reaction may be
carried out by treating the hydroxyamidine with the reagent in the presence of
sodium hydroxide in ethanol at reflux); 1,1'-carbonyl-diimidazole (where the
reaction may be carried out by treating the hydroxyamidine with the reagentin
the presence of the base 1,8-diazabicyclo[5.4.0]Jundec-7-ene in dioxane at
reflux); methyl chloroformate or ethyl chloroformate (where the reaction may be
carried out by treating the hydroxyamidine with the reagent in pyridine or in the
presence of potassium carbonate in acetone and heating at about 125 °C.
Examples of suitable conditions may be found in the literature in S. Kitamura et
al. J. Med. Chem. 2001, 44, 2438-2450; in M. H. Gezginci et al. J. Med. Chem.
2001, 44, 1560-1563; and in G. D. Diana et al. J. Med. Chem. 1994, 37, 2421-

2436.

The compound of the invention of formula 50 may be prepared in two steps from
a compound of formula 23. The first step involves a palladium-catalyzed coupling
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tert-butoxide may be used as the base, and in this
situation, anhydrous DMSO is a conveni ent solvent and

wo bm7oeaei i on may be carried out at room t enpePEL/BEPB®NT/051541

Conditions suitable for this_geaction may be found in

b KRR s ssBlodgiTPE idhclnTd e o ARERY offorfluia 28
aherd R, ré@r@seﬁh B wcco@agwaag redtdsi icdpdund of
Ismall et al |ve . .Chem 2003, 46, 4761 4769. Ar

farmula 23;may bWﬁﬁF@dSN”N p@?/WVQWCSaCJdWW epterrikenprigsence of a

AgapilioRatayet @ 4 ey oflof bRl AN sLokbR £ 20,
fbtmkeq(elpﬁknylepoeplanemadiadmlm Dboapéyadigmiist adeiatedor

BT RaGuRnd P Ma o o@h B P Pt 16 Bifavg of cevaniic
8ot 6ha ?h%gﬁhihb'hgﬁﬁd' for dxBkpld ﬁ@éité’lﬂ}lé‘ﬁ?éeghl g?ﬁgl the presence

2007/ 0963 CT/ EPZ007/ 051541" -40 S
vean o@anic base (e.934iethyR6ring 35 dlePEbyIamtmrpr dLisdmopylhmylamine)

B [ & roit 'ﬁﬁ%p%fsgt Eg q%%ﬁfpﬁé,g%q g ka| metapcar onape or bicarbonate such

as @@Hl@)‘rﬁ carbdnate)erd A6in ﬁTeVﬂ)res@né@Bleéﬁfhlﬂfc 49b0H1 &f copper
31 may be treated with N, N-di net hyl acetam de di meth

Wekdeain asolypoLsuUCiES @t@Mdef@rafb%m tarmRerstueneiween out room

(A Rl YRR X etle8 o bittE cBhafibBy R BE%buna i
gfeolggﬁaéﬂrlelalfolrté\zh@r?meen & R h&sumgrmmunvetﬁhédren Liettvt995,086, 4525-

40%@tIAYL-la Yo at%xém%gdwgd Wen‘t H@ﬁ 196, o5 iiedcR 8R4 b T. Eckert
d

2RO BT BB (ORG990 o ST R Bt g kot etal. Fur

daleg.dPheme2@0MBD85e3ad2. tThe m@uitlngemlermadmjte bbfaruéa 28 where

e iebaats P TR e may e bpdreaea il Wt ordmbieny 1 ©
H &r'&%ﬁfb%@tlﬁt@é pAleHEe b Base élf-bi‘géé’ §o<9|l]?n I@ﬁ’ﬁb&l@i@ in a solvent

adi azole. The hydra2|de of forrru a
ptu@pas emacnpl/tetramw@fg ran glod temperasd retam)tmm@rndemperature to

glvrequ%o?nZ)o'undeotfq e mven?oﬂI 'offs mutlab%BeE gm%'les of suitable
conditions may be found in the literature, for example in C. Liljebris et al. J. Med.
Chem 2002, 45, 1785-1798; in |. lwai and N. Nakamura Chem. Pharm. Bull.
1966, 74, 1277-1286; and in R. G. Micetich and C. G. Chin Can. J. Chem. 1970,
48, 1371-1376.

The compound of the invention of formula 51 may be prepared in two steps from
the halo-thiazole of formula 23. The first step involves a palladium-catalyzed
coupling reaction known as a Sonogashira reaction, similar to the reaction
described above. According to this process a compound of formula 23 may be
treated with an acetylene derivative that bears one protective group (preferably a
2-hydroxy-propy! or trimethylsilyl group, most preferably a trimethylsilyl group) in
the presence of a palladium(0) catalyst (or a precursor of palladium(0) such as
tetrakis(triphenylphosphine)palladium(0) or palladium(ll) acetate or
bis(triphenylphosphine)palladium(ll) chloride), in the presence of a catalytic
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the nmethyl ester, and then treating this ester with
hydrazi ne hydrate in ethanol at 15 reflux. To prepare

wo b@7oespdund of the invention of formula 49, PEEEP2007/051541

hydroxyam di ne of fornula 354pay be reacted with a

RABSACRER BREGAnGabghg, BLLGal e BETIOFRLOShhicg, inppegresence
phas gegenie (lgy aliehyminane ozauemmhrrkm@mndmswrb@ylémylamu ge ) oran

i ncl udi ng diethyl carbonate ere the reaction nmm
nergqnie bage (foy etxﬁ@lﬁ’ﬂe? ) alkall ﬂ%ﬂﬂ@'cﬁwﬁ%‘%ﬁrﬁé W%rﬁoﬂ%@ such as

e?ﬂgﬁgéarbenéﬁ a%%sf%‘ﬁ?th‘é re%%ﬁé#ﬁdé‘}fgfa azgﬁnb% ht.of copper

reflux);
tdd&je m%sbllvent $Eoh dwtetmhyde:ﬂurant ofayethy@mnegattd*memperature

m d h th
bR autsbamietmersirs fadatopkRack: FBrBan Ot H Biekie:
éﬁn&ﬁorﬁse n,g)ﬁe fomﬁbhbf'thihﬂe%tﬁfé’rfaﬁé%rﬁbleelh'B"Takah shi et al.

| or of or where the react’i on may carried out
bynthesis: 1969, t6l2€ 30Xy Mvisdbawwmer and Fhé\aidlatreetdracycles 2000,

BY34u:8840h ot Rign Bt BR5D Giheth 508 DRUATHERE 4062, 24412445
shd il B &RNBhEkSRStBRY. e d. 0@h1é’m| 120(921 &4, i3uera3agse The
S. Kitanura et al. J. Md. Chem 2001 44 2438- 2450;

peetylena. praiesve girow may.then bﬁEr@mOL\ZIﬁ?drtﬁ gbee thegntermediate of

a8 WHils FRMpldbeltis MyaBuBA%The MasplundfBdne HSBLve

§uplibarimethyigilyhehismemabe donnetivntlp egsmplighod tsy treating the
conpound of formula 23. The first step invalves a

peateciar acebaeng Yib POsRRE MG RN 36 iy NiBanal at room temperature.
FETLERAAOS 08t B0)  U B7o SPRORES o my

reaction to g
be pichRyrt YA eADNOAHS .intacmedidite yithsodiure hyddde $rs taduene at reflux.

ERERSs g Interne e o5 B8 whe B fenlebtius hydragen may then

Bélttle%.@éd"mtﬁ)trlﬁl@ﬂ@héf?/ I-akiBE cAthBf ﬁﬁtWo?%ttﬂfutB@bFé‘%étH(y@Ds) In the
such as 5 tetraki's(triphenyl phosphi ne) pal I adi un(0) “or

pavh{catﬂlytm( nnle)hcut; ¢herenalipn may be carried out in the absence of solvent
t h h ' Il ad | hi d th

Al bR ARRAPS R W e ordRb okl Ract i e

f:é?rfrle@iwrm ﬁné pﬂes@n&@b%%@fé@hb@t@lyst (‘sddh&a@éc%i@?gﬁ) bréide,

an or ganl c base eagm trieth | am ne or diet hi\bam ne

BPPRA'I my\tﬁafpw e mpermlodrda o Agaife AN f or

I t
SR g S oL SE5 300G ol GRR398L, Bhotes o
S@taile'bbndlaﬁnymaﬂﬁe fpeEn the literature, for example in T. Jin et al. Eur.
J. Org. Chem 2004, 3789-3791; and in T. Balle et al. J. Med. Chem. 2003, 46,

265-285.

The compound of the invention of formula 52 may be prepared from the
aldehyde of formula 39 according to the process of A. M. van Leusen et al. (J.
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iodide in a solvent such as tetrahydrofuran at a
t enper at ure between about room tenperature and about

whM0T9B RNl es of suitable conditions may be POLRBR0DTIOS1541

the literature, for exanple in3R P. Hsung et al.

£ i 34 2t 2Rl ey oo

B¢ keiated bsiagdad. Lduzakitssegnditoyizt with NO(ftmemeﬂ}?)SN -28,
327-336; g in M de Kort et al Eur

QUB@enﬁ@‘Qﬁl)@O%bO%@'qee@dh? |ptﬁ@5€? neecatiee .pﬁﬁéeérfanfséﬁrrﬁat%lyst
V‘ﬂ%rugylaﬁ%drﬁ%%%ﬁﬁ& ForRsE® Eﬁ@%f Reudr & ed
W t% hydr def oc%l f( e

oxylam ne or i de I'n presence of
dmmr()med’ramatsrodrrummp&tawédiepmeﬁhe tsm-pm‘mcteshmdazam The
ture about

et hanol /tetra of uran at a tenpe g
P%@PV&QIPHWBX&%G GPO¥eRiRRtY Berf’ﬁ%!ﬁdj )Sﬁre@HBeﬂh%%FPB?\e””ated
H{/drfo &Y %ﬁﬁ@rn RS EENOP &t 8@0@56 @kcﬁguv@%@'ebhfﬁb%n@‘%}f tR&

found Int literature, for exa ebris
veation of favetlla 5Zhem 2002, 45, 1785 1798; in I. |wai
and N. Nakanura Chem Pharm Bull. 1966, 14,

1277-1286; and in R G Mcetich and C. G Chin Can.

A cossUndL rmul4ss3 &%}/Jbeléré@aré’@m'rm sepB oonsl e cabexylic acid

i nvention of fornmula 5 >qygre ared In two steps
ot finutend? Haltbe firststen, éh@fcanS?r ¢ aciginayipe ganvertedite ghe

bf}%\%}@’g aNI eLHUrﬁ@éraé Crtéggtlor? 8(5'%1 %reea\&%fl RAown to one of

onoga&shira ' fea

slehod thmart ohaaj:rnahgzd)f afeseemapbeolisidio the cUh1e$1t pitwtiess Far
conpound of fornmula 23 may be 30 treated with an
gxanplee e Harsipamatien May b eariedaid bdrréﬁé‘é‘?fi QEC@PQMH'C acid of

f |
oo Bcgbp R Rt L TR b, e
pxlaarlsplggs&)fmr;leh aad;] ved ikno(vd) peradeainypsptiflie rchanpsteg urhsoreaation may
adi u such a . o .
BEcoakeUg i pRichs SR bugraatiopdar cahamipcistof formula 27 with
Efi‘ig(aif‘?)rl%ihb)in ﬂ?@g@s%n@é of a base, such as dusopropylethylamhnee a

phenyl phosphi ne) pal I'adi un{IT) chlorid
lﬂi@'@’lmeﬁ sach asdDy(berzoNRZ2007YIDI 683 B-tetramethyluronium

F SRR AR, i gn8 PRt Bhe Rodhu G RENEGe rdlisrance that

Fﬂ%ré&%@ﬁhé ra® & the réa&idhy ladh Ag 10Ky dtoRYBRH A IS br 1-hydroxy-
di i sopropyl ethyl am ne) or an inorganic base (for

m@peezotaazglekm an ipgrasolventbsueht as archipringted xdwcarkan (e.9.,
R R AL N A
mpb@rtatmbyﬁtwéem aboar 0 diegtdnd ami al@ouattroarrt ermmssratune soreferably
at about room temperature. The resulting amide can then be converted to the
oxazole using the procedure of A. S. K. Hashmi et al. (Org. Lett. 2004, 6, 4391-
4394). The reaction may be conveniently carried out by treating the propargyl
amide with gold(lll) chloride in dichloromethane at about room temperature to
give the compound of the invention of formula 53. An alternative approach to the
same compound starts with the carboxamide of formula 31. This material may be
combined with chloroacetone in toluene and the mixture heated at about 110 °C
to give the same product. Conditions for this reaction may be found in A.

Hassner and B. Fischer Tetrahedron 1989, 45, 6249-6262.
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Exanpl es of suitable conditions may be found in the

wo pdoenet3us e, for exanple in S. Takahashi et al PCT/EP2007/051541

Synt hesi s 1980, 627-630; in T44Nussbauner and R
Nei dl ei n Het erocycl es ZOOQ 52, 349-364; in M S
Khan et al. J. Chem Soc. I fon Trans. 2002,
2441-2448; 10 and in T.oH egg ers et al. J. Med.
Chem 2002, 45, 3497-350%- cetyl ene protective
group may then be renove to gi ve e internedi ate of
formula 28 where Ra represents h ggen. I n the case
where the protective group is t gt hyl silyl, this
may be conveniently acconpli shed u.%geatlng t he
protected acetyl ene with potgssi um carbonate in

nmet hanol at roomtenperature. 15 In the case where the
protective group is 2-hydroxy-propyl, the deprotection
mhy kehﬂwea@ﬂfbmmam wrrtayetm covydnientlyngreparsd fad@ the Wieinreb amide
sodiun1h¥dr|d in toluene at reflux. The resultin

PhicsmP4 0¥ t@athPthta e hisinear Fr*@gp)dggag@swmgoromide in
?%‘ﬁ“n%?ﬁ@llvs SLf Fds g @%é?){? E&Fé?&d‘%fbrhn at about 0 °C. Condltlons for
tres ad;)e}cﬂ;losrrp?g beﬁeunmunﬂmgttaﬂa}mnec fo*re&fﬂammtlylemtné glé)em?n etral. J. Med.
Chbsbaand, duceriorsl el e SRehRarand 91 A Slmdi . Bae 2008

5544 5a8; &ﬁd irPS. NaART Akdl SOWA. W@mtré?t? T@f@ﬁéaﬁcﬁ) Qb 4981, 22,
copper catalyst (such as copper (| brom de, copper

polwreB18or preferably copper (1) i Odl de) in a mxture
of N, N dinethyl formam de and net hanol at a

EBRREr st @yr@ B iRA O forripté BBl B3y Bh pubareB i s stors
fromltheKetorsd obformild 26 .2Bhel ketohg. m&ih BentZ34i<d w&ﬁ&ﬂcﬁ)ﬁ%&ylamme

and in T. Balle et al. J. Med., Chem 2003,
e sgidaple golvent sugh ag\a hydﬁaca(bom e glJ(fﬁ‘mﬁW 331 rRNpK with removal

éﬁh’ég é%ﬁﬁlb}eancgﬁ%gl}% g|§%ﬁl nv%ﬁ%‘%%& fo%‘ul a §%53

dagrdmmaledmlan’@dlthlmmrderowldeﬁdeiat lofv teonparbiur8@%for example, -

?@ 8(/%%%’6‘?80356 et %?‘;%#%@%Pt?&@%g%e tﬁeiasf%g dwtth(g]tgm acetate to
é%]a cr’b@e l?e@@%n%ﬁw?@é The'Rets-drimib rbBtR2AtEh frokPamihéin a

solvent such as water or methanol to give the desired isoxazole. Conditions for

such a reaction may be found in the literature, for example in W. H. Bunnelle et
al. Synthesis 1997, 439-442.

Ar
N N N N
N
HZNM\ N&N H2N /N / »\N&N N\// /S»\N&N N“’ \)/TS\ N&N
N (0] C} N
OH

56 57 58 59

The compound of the invention of formula 56 may be prepared in three steps
from the carboxylic acid of formula 27. In the first step, the acid may be
converted to the methyl ester by treatment with diazomethane, as described
above. In the second step, the ester may be treated with acetonitrile in the

presence of a strong base such as sodium hydride, in an inert solvent such as
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be treated using van Leusen's conditions with
N-(tosylmethyl)-N - (triphenyl nethyl)-carbodiimde in

wo bm7psassence of the phase-transfer catal yst PCI/EP2007/051541

tetra-n-butyl ammoni um brom de4fn a two- phase m xture

BheatSbRL Aol Mo 2R AR DEsoh BRI FREREAA!G B Bdiate
BfagUie reatcbienit hy@r@kﬁlatﬁme hgaRICRbriale ih rtl&@*p?@s!dncwl dfha base such
concentrated hydrochloric acid in nethanol at abou

86 See) Grelala 1A BOBBLIHATLRS EREICHNAY & GNEI0IF 8l to aive
te e TRIREUE R R ofecth SRRy 3Lt hd i IR

ﬁnerasturestfepexampleoar‘r@(WyBumvausm 38Q.429. converted to

the propargyl amde. A |arge nunber of reaction
conditions are well known to one of skill in the art,

FRE ORPOURL diliks ?m)@ﬁl’oﬁ%f iRt 14 57t RSy BETI8PAred mgwo steps from

situation. For exanple, the transformatl on may
ter amistine af fasyuras38 Th atfﬁdloarrnmxbe itreated tirsbvithsodium

ormul a.27 wth ne t he sence of a
heR PR lpdkaie: RLEB e AP ule B AR T RC P e
§@6se‘iﬁ1e‘nﬂ¥ PreRtdAIRith HRMASH i thibBparkfach 'réﬂhxﬂﬁ%etﬂéﬁol to give the
conveni en carried out by treating the car

agiranef1.2dr W@a@’ev\mﬁcn%wws arilis reactionamay be found in J.
@@g?cfé]&eetoél. 6{78%56%/79%8}? 18809b5S5y7 9py! et hyl ami ne, a
p | ng agen sSucC as

O (benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um 20
hexafl uor ophasphat e, and in the _gptional additional

@@@H&F@U@fﬂ of the HMeRtien of frimula #8rBaY% BS nreRatestia twp steps from
Wéﬁmgﬂfﬁ of FaHRTUIA B2 LoD PEZE | 'rﬁ?azfﬁ’yleAPéordlng to this

-azabenzotriazol e, Tn an 1nert’ so
p[m:bsa,sa aon'ipbund MEMLHaMOnMFedﬁa (eprgsents methyl may be

dsghlRhomEhRane, o N dh TRLi L8 TRM 02, 0hine Thagasulting
Qucﬁ?’cﬂf éoﬁ‘@@uﬁé%’é Béafﬁsbﬁ}@éﬁh%é&hﬁnom&tfe?ft?@étéd with

at about m tenperature. The resulting am de can
bhyanoxplantoehgdtcet arigle; hed heatecbaerefisk g givieethprad2dtiaoxazolone.
of A S. K Hashm et al. (Og. Lett. 2004, 6, 4391-

4394). The reaction may be conveniently carried out by

Whé@bmm)uhhlﬁ)fnh@nﬁfe@mbn o o reeu| 5B a be (drépareeinh @hiedgtep from
di chl oronet hane at about roomtenperature to

th@eﬂltfdﬂﬁbfﬂfawdﬁ 39hécq>wém fodhisdrrogesma eprsgoungof formula 30

eV b8 RS EAG Stk i 29Fe SRTRE MRS i
hegdrochivbide edietyiamisial loydracieibde, isoprodiamine r@(dcdelteride or the

m xture heated at about 110 C to give the sa
A0 @D, AreBIRICISOHRD (8- sttﬁhU@n?e%fﬂ%%W ﬁﬁk@nsenmaﬁazemﬁ or the

@ﬁez gé_'%z%gr-ﬁferépu‘?e Bhofit $60'e6 td Giverede8a2d188R0ddR: Conditions
suitable for this reaction may be found in the literature, for example in K. Koguro
et al. Synthesis 1998, 910-914;in M. B. Young et al. J. Med. Chem. 2004, 47,
2995-3008; and in A. Zhang et al. J. Med. Chem. 2004, 47, 165-174. The
reaction can also be conducted under microwave irradiation (see M. Alterman et
al. J. Org. Chem. 2000, 65, 7984-7989). Alternatively, the reaction may be
carried out using trimethylsilyl azide in place of sodium azide. In this case, the
reaction may be executed in the absence of solvent but in the presence of a
catalytic amount of tetrabutylammonium fluoride. The reaction may be



WD 2007/ 096315 PCT/ EP2007/ 051541 -44- Ar S- N o NN
0 (@)n 26 The ketone of fornmula 26 may be

wa@onvevident |y prepared fromthe Winreb am de POF/EP2007/051541
fornmula 54 by treatnment with. n@thyl-lithi um or

B RSTREH PP 5P el A oS SioRpions

§u|tetb|§ féreat reaotiomyndyend foumd in mhé hl@rdatlutr@ rfat ék@mpfeOlh D.
nple in E. Verner et

Sy ohal. UnONG. Gherma00Ri 50, 2696 959% INd BN o et al.

0283 d
FEo B e, §2Eendd: 12 30p0 e WG NG Rz et O
telnd@od 6)B32668268venti on of fornula 55 may be
prepared in three steps 10 fromthe ketone of fornmula

26. The ketone may be treated with cycl ohexylamne in
a suitable solvent such as a hydeocarbon (e.g.,

heptane) at reﬁerth_Leanal )\QJ/Arvvater in a

Dean-Stark trap t@ give the imne.j The imne nmay then
be, deprotonatedgusing |ithium dgl sopropyl am de at | ow
tenperature (for exanple, - 10 Cto about 0 C) and the
resulting anion may be treated wjth ethyl acetate to
15 give a crude keto-enam ne. The keto-enan ne reacts
Wi th hydroxylamne in a solvert such as water or

nmet hanol to give the desired is zol e. Conditions for
such a reaction nmay be found i S\ nhiterature, for
exanple in W H Bunnelle et al. Synt hesi s 1997,
439-442. At Ar [/~ Ar ALS H2N I MO RN/~ /~ N 2
SNNN/SNIQQQSN ONOOSNONN Ar

0
»\Br Ar /»\H ‘NSO
64

65
\ Ar . / Q)
ArI »\N&N

S

Scheme 12

An alternative approach to the synthesis of compounds of formula 24 is shown in
Scheme 12. According to this approach, a methyl-substituted heterocycle of
formula 60 may be acylated to give the ketone of formula 61. This reaction may
be carried out using any conventional means. For example, a compound of
formula 60 may be conveniently treated with a base, such as sodium amide or
potassium amide or lithium diisopropylamide. When sodium amide or potassium
amide is used, the base may be conveniently prepared using conventional
procedures in ammonia and then the ammonia may be replaced as a solvent by
ether. When lithium diisopropylamide is used as a base, a convenient solvent is
tetrahydrofuran. Once formed, and without isolation, the base formed from the
methyl-substituted heterocycle may be treated with an acylating agent such as
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OHH (@)n (QAA)n (@2)n (@)n 20 56 57 58 59 The
conpound of the invention of fornmula 56 nay be

w@e@pasads i n three steps fromthe carboxylic BCI/EPDD7/051541

formula 27. In the first step47the acid may be

A 25 s ol 28 CTeol R SRRSO e ST B LOwEL B weup,
pMew;emew drealtoreativety withneget anhydiideof forinbea 25
resence of strong base such as sodium hydride, in

éﬁcf-@lqc(?@ %n-fh% (RAsTQY INERTEI9WSE qutsmperature between about
foth ?epr%BQrgtl]? ét%labo (f & r@YéHI?EHﬁ@ﬂoﬁé fcfr%fsuré a(?nemay be

gl ve an ac ORI T nterned
fmmdbe the Gwr&milrewvl fbheka/rdp@qyllmrﬁ{nlelowm audthDoM. dé Cﬁmidmlgaj. Org.

ErBrEnEBan e 1 AP BoneR ¢ 80 ohore: Raran) Bl 187 ap. 3632

864@; |H%ahhH§|r%t ﬁf“@‘éh 'ﬁ@%@'ﬂgoo%@dsw 209 ; hRd |r$FtCGeﬂ|bert et al.
reaction nmay found in the 5 Iiterature, for exanple

UnMed. GheBu r2@Q4U$7A44333E45Q@ Alnafeab\cam@n@mpt)und@f formula 60

PR FideBwit R BeptdlE ot b it R hialr at reflux
o @@é%ﬁcdmpémnc%t forsod em s@m@b@ﬁ@h@m rbr\ftﬁtser@a@ﬁororr@y be
ive the N-bronp-am di ne which

fmmleqm%il eyaturedpeaxample ipdh-d2eingm arn%/ Kcﬁaﬁmk@nu (hem. Ber.

u e
1850 %0 <51 9F M aftngl Heilive. 2 sompand pf rmfa O may be
trba&drmatrtnenmylmzbate‘ anthgodliomlhydrideeindiinethedyetane at reflux to
Chem sche Ber. 1960, 93, 397-405. The conpound of the

OEhEPBROWRD phiarmula 63 adiame CBP@'EQP%@‘P'V istiRgcler pray be
fdud@intRe Hé?at"ﬁé *TB E%: ﬂfJ.fF‘?Wﬁ Ao, ‘0‘“9@ EHem. 1974, 39,
represents ne cco ing tot proces a

200®@0nd. of fornula 32 where Ra represents nethyl may

be dissolved in ethyl formate and then treated with
sodi um hydri de. The resulting dicarbonyl conpound nay

{Pﬁe et ¥E8 DSt H%@/%é (‘f\@}‘i\%meﬁtfy%rﬁ/@rt%tté‘ a bromo ketone of

hydr oxyl am ne hydrochl'oride, and heated at reflu
@rwla 62 us(H)ne sba azoaeref broroimatieg ceagtinnsdhet altehwell known in

onoffrnul e ared in o st.p...
R ot aren By E¥aeplnfT 050 Ta R0 pigr G0 Rifbyrcinium
@fd?ﬁl@éfperﬁrdhﬁlﬂﬁwaﬁ inért 6OnaHt suctDas E@Bﬁf@@lrdfbﬁaﬁ gcroont h
sodi um azi de, and an amine salt (e.g., triethylamne
temperature. Examples of suitable conditions may be seen, for example, in F.
Gellibert et al. J. Med. Chem. 2004, 47, 4494-4506. or by treatment with bromine
and in the optional additional presence of a catalyst such as hydrobromic acid or
aluminum chloride in an inert solvent. When aluminum chloride is present, ether
may be a convenient solvent; otherwise acetic acid may be a convenient solvent.
The reaction may be conveniently carried out at room temperature. Examples of
suitable conditions may be seen, for example, in K. C. Rupert et al. Bioorg. Med.
Chem. Lett. 2003, 13, 347-350; in B. Eister and E. Endres Liebigs Ann. Chem.
1970, 734, 56-69; in J. M. Smith, Jr. et al. J. Am. Chem. Soc. 1948, 70, 3997-

4000.

The bromo-ketone of formula 62 can then be converted to the compound of the
invention of formula 24 using reactions that are analogous to reactions described
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hydr ochl ori de, diethyl am ne hydrochl ori de,
i soprol yam ne hydrochloride, or the 25 like) in an

w@emnavddes sol vent (e.g., toluene, benzene, XxylBCEEP2007/051541

ni trobenzene, or the |ike) anga tenperature about 100

Fob % ot e SH BB RUTHE' o RIS AP 0g SHRYAMS o e
ﬂmxl\ﬁmé gf fd\;rri@la b‘atgm;rrlcg re@tctuanhs aw@gb% itcstrﬂcﬁ%&jeéémaealdr the
I n oung et a

Che
pepavralyof %ﬁampﬁuxzxd oirf%m@ﬂ@ﬂ Gthejhlamle ofcfwéwlaﬁ?omay be
égm\;e(?@dlt%“theU?Sm%Qh %b%rr@ @*PQIR@%GQM%T%O?OUS to
under ‘m crowave Irradiation (see t er man
t.hos@rdgascfﬂaedﬁoﬂﬁ@@reﬁ@r,atl@98)4a7®&§poun@i d)fe‘orrauiav‘é,)andme

sl rogioriaszS b i b aasy e comveRedie e dhsired thiazole

bﬁ%?MUFH‘Zﬂléln%ereﬁé% §ﬁ|albgoﬁ§‘ﬁ) ﬁ%%@r@fe%cﬁlf)eé RirBE bhr&dration of
t he presence of catalytic anount

a@pnm»myil @frfﬂrﬁnularﬁa‘ ﬂr@mrthd@rombethraezata ofofnrmah e AlBrnatively,

BB LA EE IRl L s R ot o
650 rehetiths SnilbgolStd Bosé @e@cr@@ﬂ:tdrqne FS?é’pd?Qtlc\S@éﬂéomBou nds
thellterature or example in D ini et al

of igrmale=20.0wha compopda Jeumilai6s gan menmmm\taﬂedetp the

Plesg €57 Rl 499 s ach§he andplfps G ptceides e

Bapar 3Bof BcomPounid fékimutd 28rfrakn the anlin® desiVabile 62fckmula 20.
Ar Ar N\HS 2 / 63 A Ar Ar ///] s Br r s NN 0- 64 ~

65 0 Ar (@)n

Ar
B B R
S»\N&N S»\N&N R.0” S)\N&N
o

(Qn (@)n (@yn
7 72 73

The carboxylic acid of formula 71 may be conveniently prepared from the ester of
formula 32 by hydrolysis. This reaction is well known in the art and a selection
may be made from a variety of conditions to carry it out. For example, the ester
of formula 32 may be treated with an alkali metal hydroxide such as sodium
hydroxide or lithium hydroxide in aqueous solution, or preferably in a mixture of
water and tetrahydrofuran. The reaction may be carried out between about 0 °C

and the reflux temperature, conveniently at about room temperature.

The amide of formula 72 may be conveniently prepared from the carboxylic acid
of formula 71 by treatment with ammonia or an acid addition salt of ammonia
such as ammonium chloride in the presence of a coupling reagent, many of
which are well know in the art of chemistry, and especially in the art of peptide
chemistry. For example, the carboxylic acid of formula 71 may be treated with
ammonia or ammonium chloride in the presence of an appropriate base, such as

diisopropylethylamine, in the presence of a coupling agent such as O-
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s NnNAr -~ - 0 24 (@)" Scheme 12 10 An alternative
approach to the synthesis of conpounds of formula 24

WO g00ghmiams i N Schene 12. According to this appPOBREP200A051541

nmet hyl - substituted heterocyclegof fornula 60 nmay be

PP o9, -3 85505 Tl ek oo g amin o
optdrsal abaitiopsppidsenca of arsudstxhcefthdbint@asek ahé Patawyt tive
conveniently treated with a base, such as sodi um am de

ERactigBt si4& an! dhidaexybienzptrigizale of 1-Sygaxyyi-aaakrNzojasele, in an
: . : ) : nd
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dinoat b glivresamideanibvmethgpdrro lidino hdyeataneomperatmay beéveen about 0

repl aced as a solvent b et her en_|ithium
9?5@@5%}9@1@%%@%6%@%&%&@6%@ y £t @0RYERcaH femperature
solvent is 20 tetrahydrofuran. Once forned, and

wi t hout isolation, the base fornmed fromthe

roe Mydirax@ndic iaciat @erivative rad dgrenwda mdywihey et R ekepseisents ydrogen or

| ati t h WO 20074096315 .
R B B8 kafYea Bty ke o FrcasP e gaitpigrmula 27.
ThE lcartdxyli€ BERPRAY Deatré RB8 fwith Mydrogfiakihe hdiretRIoABEYto prepare
methyl, or alternatively with an acid anhydri de of

8 sompoyndaf dormyladBopare RTrpreserisinyAregear @ lewes@koxy-

i MR R TR O FORISE G A ppresers
laver-diloynich the présendet efrat approptiate lexseluehias D. R

Howton and D. R V. Golding J. Org. Chem 1950, 15,
disopropylathylaiaiagaaed imfhe rpsaNceAbR sPUBINY agariAsichas O-

B P A Sy ropfaf nedgf Sl Ehogplidte. &t in the
gptighal 4idditibaanpresebice Af aesubatanceltiat iac@spe dingl rate of the

f la 6 be t ted with [l b t . :
SIS, SHATLEn OGO RGP e F-BYPIaR Toagebeapliazole, in an
ﬁ@%&%t?éué@é@é‘@n&%m@hké@cﬁrt’f&ﬂ@.@.', arpIdremetittrie) or N,N-
reaction may be found 1n the literature, for exanpl
dimethyBermescaidarad Nemeashylpy ke lidiThieen atBeiemperatoe b@syeen about 0

89- 193. ar%ot her, alternative el Loty of {ornul
%grrg%; about room temperature, preferably at ‘about room temperature

Ar Ar
N N
o) / AN HO ]\
?/Z? N . N
= F
N= H E

74 76

The cyano-amide derivative of formula 74 may be conveniently prepared in two
steps from the carboxylic acid of formula 27. In the first step, the carboxylic acid
of formula 27 may be converted to an activated derivative such as an acid
chloride, or an anhydride, or an acid fluoride. This may be done by reacting a
compound of formula 27 with a reagent that is commonly used for the conversion
of carboxylic acids to acid chlorides such as thionyl chloride or oxalyl chloride in
the presence or absence of an inert solvent such as an aromatic hydrocarbon
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treated with methyl benzoate and sodi um hydride in
di met hoxyet hane at reflux to give a conpound of

wo eoomda3161. Suitable conditions for this reacl’(EnEPmy051541

be 15 found in the literaturesofor exanple in J

BebonsTes st oRm b Mk ety en@%?fgqg'gﬁgﬂé’q'%@?'s used,

Ehebriciatio k eiegnse ohrricdagundt a tehpesatuge ohabodit 80 dugiees. bf the
brom nating reactions that are well known in 20 the

ﬁ@%e whgre @&%Mpcpf&on%@ @dﬂﬁﬁ%mﬁ eFactien rmmab%mﬁwmsetly carried out
S(FRUAOER B OITIBEPLE AR A5aBARdcP Y lvare

Emdrqﬁrwatmé) reay ttadri be d:mmd wihcyaagminke incbe prémnce of a base

ex le, inF.  Ge ert et al.. J. Md.,.. Chem 2004, .

SATBS Saciuan By g dsyIncadugoRs SPIUion CHRGioRs SckAgeiTA! ths

F tleﬁtm%{‘% fGGIH fnl tﬁ@%‘terﬁftﬁéefb?%xﬁfng?e ﬁ@@aﬂ'YShpé%rbtaa‘% J. Enz.

robr c acid or 25 alumnumc In an I nert
Q’dﬂlve‘r&gg Ve AB82H3061 anahrtil lanraifeelrrsetmleEBrQOMéﬁher may
be a conveni ent solvent; otherw se acetic acid may be
a conveni ent solvent. The reaction may be

TREVEMIRBéthy| SlBbRbIES fOkhulal7e PaNbeesiRicAldte - prEyaeRl fesm the
of suitable conditions may be seen, for exanple,

in
Rronm-tirgaeletof dernayla 28; deegidingte thlscﬁ@eesg,ethe brg(mgthlazole of

B4 150t Ll LRIl oGS e o

deacfion wiitrebuty Sitaiun Sbirah@dra392A- at400 M teMerature, followed by
bronp- ket one of fornmula 62 can then be converted to

treatreRiydiihethyt trifilieroacelatate giveoihertgivriomesylistong. This

B8P oA e BRI RS R VP OR DA ERAARE Hhana

aheoon teropéretunedo @five thentriflao®2tmg al dodot ohfoemued76 dt tMrilebe
PHlazole of

G S ot o ST he a1 sl 4 /T B iR a s b pould be
£1854n 81fd& thd hedddliodZstRe REtJn‘ér M 0?3 bUPMottHﬁnlted to lithium

converted to the brono-thiazolé of f usi ng
alkag vy cidel angbBediAl. Gonditises @epmrlaé@lfdrdhlsttmsformatlon may

B SO In AR Beralyri D akamet R GsSadeh et AR, chem. soc.

2004 £1 2&d 770- 1780 . deeriRi ey teg flfRoredth I Bdh @ o forkiileF6 may
reacti ons anal ogous to those described for the

be epavanipsity prepaged H@ﬁbhh@dthtﬁzoi%pﬂﬁmoéa@@hﬁ’% ®f favenula 39 by
h ively, the

PE,Q@% tW'gfgft@&n%?ﬁ]%wéﬁﬁl%%e@ostﬁ\%r ed to the aniline

tianéthak(irMeodmétbyNsilame in an inert solvent such as N,N-

dimethylformamide at about room temperature. Conditions appropriate for this

reaction may be found in G. K. Surya Prakash et al. J. Am. Chem. Soc. 1989,

111,393



10 65 by reactions anal ogous to those described for
the preparation of conpounds of fornula 20, and a

wae eovpowsds of fornula 65 can then be converted POI/EP®07/051541
thi azol e of fornula 24 using-seactions anal ogous to
those described for the preparation of a conpound of
formula 23 fromthe aniline derivative of formula 20.
Ar Ar Ar PREPARATNON OF-MOMOL-SUBSTITOTENISOMERS H2N

- 00 (@)n (@)n (R)n _15 71 72 73 The carboxylic
acid 01S f?)r m(JI a)7 ﬁ#%”ﬂ@ﬁ?@#%ﬁ”%‘-g%ar edyfrom

the ester of fornmula 32 by hydrolysis. This reaction

is well known in the art and a selection nay be nade

frr s enettaod, etsye rafo nomonudidsi afrge necalcimuciuret88oand 8Fanay be
0 of for be treated

exa t he e ter I 32
SRS ed il Sohae I U8 Bisdriolets B gamane mixture of 2-
LBlﬂ/fé?Pf(b é’r'izdn'nH‘alz‘éT[H tW)dBf-CRQ a2 dle BALEBHRY IROAE eyl eSfer or

refera in a mxture of water and tetrahydrofuran. .
crﬂnzerleeb&rtandre n&ynejbomabenadmﬂazoﬂ)étw&eéfRMazole Scarodylic

U8 L4 SR ELMEE G ML e ARRMRTR or
sRdYRitb§iphic Meanasath st e asliRayyh bf sasérckritiehl fluid

formula 71 by treatnment with anmonia or an acid
aly@inatearapiyt Tdfe sHtantasepaeke Bomarawehe treatas with @de-n

RS L5258 Cluch S ol FABE o, FERSBLq G &n

tikglaging ag‘ean{latXMere I)emale@ymgl-'@'bupxaﬂpltﬁen bb§3|ble to saponify
carboxylic acid of fornula 71 may be treated wth

Rienesieadenvaliyes ie GRiam the ﬁ@@slV\‘h'@ﬂh a3yrase Redu Hhe%\‘i?‘ler'vat'zed to,
?%‘?ré’rﬂfde%ts%ch edesfclrllgg agyoydi i sopropyl et hyl am ne, in
€ presence of a coup ing agent such as 0 WO
2007/ 096315 PCT/ EP2007/ 051541 -49
(benzotriazol-1-yl)-1,1, 3, 3-1 trarrethyl uronlu

h@gafl\‘uor ophosp ?atuoﬁB? in /Hmal add Eﬁ_ /<N

pre pn;:eNo %%tlémé}to gea £S the ra h
son, ch &%o amgbégﬁpxyb nzotr| gle or 1

- hydr oxy- 7 abenzotrrazot®e, ¢°n an ert sol vefit,

sfich gg a | orinat ed hydroc rbo 4(eog , 85
di chl oronet hane) or N, N 5 di net hyjfor mam de or
:1

~0

N- et hyl pyrrolidi none, at a tenpefature between about
0O degrees and about roomtenperafure, preferably a

about roomt enper ature
R2 R2

N /=N N SN
BN—N | B—N
J . @ ﬁI . @
(@] (@]
OH
( HO (
86 87
. Ra-X ‘Ra-x
/=N 2 =N
N N
ﬁl H@ ﬁl . @
0] O
(@]
( Q ( Ra
88 Ra 89

Scheme 14



The hydroxam c acid derivative of fornmula 73 where Ra
represents hydrogen or |ower-al kyl nmay be

wa@onvenisent |y prepared fromthe carboxylic aci BCDEP2007/051541
formula 27. 10 The carboxylicsacid may be treated with
hydr oxyl am ne hydrochl oride (to prepare a conpound of
formula 73 where Ra represents hydrogen) or a

| ower - al kIDESCFHP'TI'IIBN@HrFtFCE\PARiMHO(N OFS-C-DN-SUBSTITUTED
compound of formula 73 where Ra represents

| over - al kyl ) in IPRMBREEREEYFIY %%QI-EpANAL@%%e

such as diisopropylethylamne, and in the presence of
a coupling agent such as 0 15
(rbiaiez oieth ey, @ln- dstgit gorhpdudd 8f gemralreﬂnhgtbm %irmmyl be synthesized

e UiRatoccheT iR e 4n BHC oS BB et S rcidiang 1)
Hﬁﬁ%ﬁgpfha%@ - @tbdxyIfevAt; (I‘Péyrﬁl? B3Rk b %Mrees@ér rilla}/1 be treated with

Xy- /- azabenzotTi az in an inert solve
amhmathymttﬁg agenisuet awrooamtbromlqg@ agd then subsequently with

di chl h t hyl f i d : .

RV RERRR B iR lay 6 BBab or e e e et ghgivaloate
8stéP ode WHRGo AR RRAY tHePFB tr@ﬁﬂé@r\ﬂthléﬁ,almﬁfr@ @@M R?é X
about roomtenperature Ar Ar

where K isjapeaying aroym qeugzmtlrmccrrepwr@d 8§ar€%pramwl w83 may be

i g 0 Pt R8s SO EEM K Ao e i
ethanbhtd gendratesCosipepndtdde @m‘nboumdj 194 raay the thén ftr@atad ander
27 may be converted to an_acti vat ed derivative such

anY%%E'PH cogrltigns de Integdush R APE A\ OBIPOYRAA. dit IS then p033|ble

(d 48548930 ey TR BB SO T FRCAA o BB O furtner

a reagen I S comon
tedvatizeddos examplef armielsasydiescrisedddolve. aci d chl ori des
such as thionyl chloride or oxalyl chloride in 30 the
presence or absence of an inert solvent such as an

aromatic hydrocarbon WO 2007/096315 PCT/EPZOO%%OﬁﬂS@l

-50 R2 Q
Pt gw J*“@
( 90™° 92 Oﬁ/

R2

N /QN
| >N Re N /AN
0 N N
JS @ HOH o | S)—N J S
—_ =

—= 0O —_—

( 6 7 © OH -Rb
Ra”
Oﬁ/ ( Ra-© Ra-O
93 94 95

Scheme 15

The following Examples serve to illustrate the present invention in more detail.

They are, however, not intended to limit its scope in any manner.
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(e.g., benzene) or dichloronmethane. In the case where
thionyl chloride is used, the reaction may be carried

wo@oio7are3es t enper at ure of about 80 degrees. | n PCEEPDATES1541

where oxalyl chloride is useds3the reaction may be
conveniently carried out at a tenperature about room
tenperature. The acid chloride (or other activated 5
aci d derivati vexperiméhtdl Rrotécsistaati Bxhmplganan de in
the presence of a base such as sodi um hydroxide in
aqueous solution. Conditions suitable for this

bR AlbLOhaPotepatiohnycl. MafIE e UBInGHET™ ©

P88 Qfh, actidei GST-Plbamasepurifiet fedm JEP idEbd télls, HhdThl-length

BTy B b AU ieBS o ol ARt PRBSPIE: B33 Flipag s gurchased from
C%TI @H@ﬁ%@ WT@WEU&(@?IEH” éorﬁm@&t%asantltr%%blt antlbod¥ was

br onp- converted to
porohased fidinh §edsiglaineei Ltite and Asalytoal $x;xen¢m@tﬁ€bnomugated anti-

[-lithiumin tetr dr furan at room tenperature,
E A& ?Pﬂgﬁth a% %%K}? trifluoroacetate to
gi ve the tr|fI uoronet hyl ketone. This 15 ketone may be

t hen reduced by treatnment with sodi um borohydride in
Frettwarpicrolijersrad sempawner (Qtauni + gy én BIMSO or plain DMSO for

b8t 400IREBEYhicRUARRUr o8 mbPLERER 80,7 150 ¥ NaBS, 10 mM MgCl.,

VI ous tTthere are

a3 evhaCBrg orea@ersbaluumatthooum@uéle 0.08efml 83K, fa@eit0.08%, Triton
reducti on of the ketone, including but not |i mted to

Kr 10 (inase AepauRURgEWere adedrEsgNAIMICkiRrSaf g compound
?@Qﬁ?rﬁ’ Wek &dbied t§ Bi$a4. mn%fﬁkrm r&gof@ét@‘?ol%éc?’ H{?%né N

terature, Tor exanple in auer
Aicroleesof G&J - pS(QODﬂug/lﬂﬁandW (33OUMAIrt Kmasei Asday,Buffer. Six

h fl f f
biroliers pl B Teb e di ) et Asat pURe ARG Reaarind and
ﬂ’fe §c%t"6H mcoBaldy attd728tBERS rﬁhhfbsa&x microliters of solution

trifluoronethylating agent such
cmmtatmmgnathfEIBAda@mn/t@%ﬂelaatn@n landaam BABdilugon weanti-

ot BntBad A i e P 7 Lo BM NS b 0.5 mgimi BSA

|H@>@i fBIHGid gl Buffer) WersSHEded Bhakas BoRitioalincubatédinat 37°C for 30
em Soc. 1989, 111,393 WO 2007/ 096315

Patee2Bigmigsaliers of spiutioREFMAMINON) O fImREILBYBSTIUDgTEbanti-

I
Rl e A e oG P e Tk B8 ooy
Binding Buffer were then added and the mixture incubated at room temperature
for 1.5 hours. The HTRF signal was read on the Envision reader (PerkinElmer

Life and Analytical Sciences).



synt hesi zed according to Schene 14. In this nmethod, an
i someric mxture of 2-
W@ 200Meod3oxy- benzoi m dazol - 1-yl ) - 4- R2- t hi azol e- BEBPIOXY51541
lic acid ethyl ester or othepq4ester and
- 1791 11 ol -1-yl)-4-R2-thiazol e-5-carbo
%%ﬁlt%g%éxggﬁ@%ﬁeﬁe Or other ester may be
separated by re-crystallization or by 10
chr omat ogr aphi ¢ neans such as with the application of
super critical fluid chromatography. The resultant,
separate isoners are treated with a de- nethylating
agent such as boron tribrom de and then subsequently
i al kyl ragent Ra-X where X is a |eaving
%%%Bﬁﬂ?t S t%{éHEgJOSSI bl e t8ystemali¢ yNamee est er IC50 (uM)
rivatives to obtain the acids which nmay al so be
further derivatized to, 15 e.g., am des such as
descri bed above. R2 R2 N N separation by I N>-NN\N>-N
O X SAN re-crystallization orO S 0;): S chromatography

00O oi 83~ 084 1 NR NN O21 SN O S
NOH HOI 86 87 oR {Ra-X R2Z N ~NO | S~-N O S\>N
OO Ra 88 Ract FFene 14

7 2-(5,6-Dimethoxy- 3
Example T benzoimidazol-1-yl)-4-phenyl- 120 =

\ N
1 O\QZ thiazole-5-carboxylic acid 0.107
A\

— HQ //l\'k 2-Benzoimidazol-1-yl-4- 1050 —
5 K SN Zg%nyl-thlazole-5-carboxyllc 0772

o SYNF/N
HN \ / - mi -1 -vl|l-4-
Example N 2 Benzo[mldazol 1-yl-4 . IC50 —

3 ph.enyl-t.hlazole-5-carboxyllc 7 362
acid amide

SOt et 2+(s-Methyl-benzoimidazol-
Example o~ b < 1 Q “(5-Methyl-benzoimidazol-1- 5, _
yI)-4-phenyl-thiazole-5- 1554

carboxylic acid



WO 2007/ 096315 PCT/ EP2007/ 051541
PREPARATI ON OF 5-, 6- DI - SUBSTI TUTED
WBENZOMIDAZOLE ANALOGS 5 In this nethod,
structures95 may be synt hesi zed
In this nethod,

2- (5, 6-di met hoxy-benzoi m dazol -

conmpound of gener al
according to Schene 15.

4- phenyl -t hica
ot her ester

zol e- 5- carboxyllc aci d et hyl

| SOVERS OF

1-yl)-
ester or
a de-nmet hyl ati ng

-52 DESCRI PTI ON OF

an esPET/EP2007/051541

ent suchoas boy/0 ar om ge(mepifaeiylsubsequent |y
X3HMPISi val gy}’ chl ori or SpEhiéh AH 4{&@9, pt tlgS0 =
effect the mati on Of a pi bé‘h i |d3dz\6 W P 2.487

Conmpound 9% y then b

S treaﬁé

agent Ra- X where X is a |l eaving group,
conpound 93. Conpound 93 nay be

th an %f%ﬁ (?I ng

generating
then treated with

ester cleavage conditions such as with sodi um et hoxi de

in ethanol
be then treated under

to generate Conmpound 94. Conpound 94 nay
al kyl ati on conditions to

i ntroduce and gi ve,Conpound 95. It is t hen possible
15 to sapom ?@ ster derlvgk btaln t he
i cl | soybeyfurt
é%@?lgh as ‘@- d Iph%QVINRZ o0 =
S\>({N)YOs Ol s %"63‘%9' oH 90 -384
O91HOO R2 N c?gNR%mr@eNNRzle DO/ N H
G OXs | Ol :001 OHI ORb

s. N
HO ] )/N - oH s N/:N
Example : Y
7 HO!

Example

Example

" L\ Sr?/N/:/ HO 1 S’?"N/:/
9 o (% on

2-(4-Hydroxy-benzoimidazol-
1-yl)-4-phenyl-thiazole-5-
carboxylic acid

1-(5-Carboxy-4-phenyl-
thiazol-2-yl)-1 H-
benzoimidazole-4-carboxylic
acid

2-(8H-5,7-Dioxa-1,3-diaza-
cyclopenta[blnaphthalen-3-yl)-
4-phenyl-thiazole-5-carboxylic
acid

IC50 =
7.473

IC50 =
6.423

IC50 =
2.617



I I 94 95 20 Schenme 15 The foll ow ng Exanpl es serve to

illustrate the present invention in nore detail. They
wae@y/odswever, not intended to limt its sScopePCTER2VY7/051541

manner. WD 2007/ 096315 PCT/ EP3§07/ 051541 -53

Experimental Protocols and Exanples: Bi ochem cal

characterization assay: Materials and Methods 5

Ful | -1 engt h, activemgrST- Pl k1l was purified from Sf9

|nsect cells f | engt was purified in

E. colj. Anq| - dhosph 3 ang (ﬁ%;b&]ﬁgq BYF chased from

deramiegnal iag . EDeEAitNHazehj udhafapenyl- 150 =

atli - r abbi t{ an) As  (puihtaeaied-garbaxyeradiGEl mer 1.385

Life and Analfti cal ScPencesdlmm/Iamnqiejgat ed anti- GST

ant i body was purchased from Prozynme. 10 To two

mcroliters of conmpound (0.6 nM- 4 mM) in DMSO or

plain DMSO for control wells, 38 mcroliters of 20 mM

HEPES pH 7, 50 MM NaCl, 10 MM Mgd 2, 0.5 nM TCEP, 0.1

nmM sodi um ort hovanadate, 0.1 ng/m BSA, and 0.05%

Triton X-1 0Q (Ki nase Assay Buffer) wer e added. Ei ght

rricrollter/s\o iS qf)\ ound issgl >é\gre added to

117 black i cr

%%%Pl:éfers of~GST- p5 % 3@‘8‘13 ] 095106_

ase Assay\Bpyffer. Six [m Cﬁqkl (3 :
ug/ M) in Kinase Assay “Buf f eft ?hen added and the
solution incubated at 37C for 35 mnutes. Six
mcroliters of solution containing 43 nM EDTA to stop
the reaction and a 1: 600 dilution of anti 20
phospho- p53 anti body in 20 nmM HEPES pH 7, 50 mM Nad ,
and 0.5 ng/m BSA (Antibody Binding Buffer) were
added and Ah sol ut |/e=m I ncubated at 37C for 30
m nutes. SP ' I’\}II—INt/e s of soli_)t cont? b g
eExplem cohj u - rapeb O ARE HRACAY - nM|C5o_
ARC- conj ug ST aqt i 0 trazo)xﬁryl Bigzolgrvilti ng ggg

n added;and tlhé/ benaoimiglazaleubat ed at

roomtenperature 25 for 1.5 hours. The HTRF signal was

Buf fer wer
read on the Envision reader (PerkinEl nmer Life and
Anal yti cal Sciences). WO 2007/096315 PCT/ EP2007/ 051541

A

NF 2-(5,6-Dimethoxy-
Example >/ = benzoimidazol-1-yl)-4-phenyl-  1C50 =
N thiazole-5-carboxylic acid 3.313

cyclopropylamide

2-(5-Chloro-benzoimidazol-1-

e ) -, yh-4-phenyl-thiazole-5-

Example g'f Q é}if%; carboxylic acid; compound IC50 =

14 L with 2-(6-chloro- 0.72
benzoimidazol-1-yl)-4-phenyl-
thiazole-5-carboxylic acid



54 Results of biochem cal assays: Exanple Structure
Systematic Name I1C50 (M \ O-(-P Exanmple S /N

WQ@2{03/0830 met hoxy- 1C50 = 1 \ NN benzoi mi dazoPEEP2007/051541

-yl)-4-phenyl - 0.107 thiazol g75-car boxyl ic acid HO

2- Benzoi m dazol - 1-yl -4- Exanple =

phenyl -t hi azol e-5-carboxylic .772 N~ aC| d 0. 77 OS
3

N
N H2NExamIerZBen20|md M% -ICBO N3 p
phenyl -t hi azol e 5 car boxyl | Eg%) % ZO N

o_r 2-(5-Methyl dazol _yi 18g 0.6~
@amplﬁhe “t C5@aerX!S|5‘43Q!Gr mp@w&d aci d ICSO =
2007/ 096315 PCT/ 0074 05wk £-(65methoxy- 226

benzoimidazol-1-yl)-4-phenyl-
thiazole-5-carboxylic acid

2-(5-Chloro-6-methyl-
B benzoimidazol-1-yl)-4-phenyl-
o AL thiazole-5-carboxylic acid; _
1E(>5<ample § ¢ é ¢ compound with 2-(6-chloro-5- 1C50 =
methyl-benzoimidazol-1-yl)-4- '
phenyl-thiazole-5-carboxylic
acid

7\—N 2-(5,6-Dimethoxy-
Example 4 )\N/\ benzoimidazol-1-yl)-4-(3- IC50 =
17 — fluoro-phenyl)-thiazole-5- 0.069
carboxylic acid
_o o—

o

2-(5,6-Dimethoxy-
Example ] &\ benzoimidazol-1-yl)-4-(3,4- IC50 =
18 dimethoxy-phenyl)-thiazole-5-  2.389

carboxylic acid

N 4-(3-Chloro-4-fluoro-phenyl)-
Example / 2-(5,6-dimethoxy- IC50 =
19 benzoimidazol-1-yl)-thiazole-5- 0.087

carboxylic acid

Kj@

f
| />



H SAN Exanple O N 2-(5,6-Dinethyl- 1C50 = 5
benzoi m dazol - 1-yl) - 4- phenyl - 2. 487
wo bioaned3es 5- car boxylic acid H 2 NS N o N 2-(BCBEE2007/051541
met hoxy Exanpl e N benzoi m dazeg§-1 -yl)-4-phenyl- 1C50
= 6 thiazole-5-carboxylic acid 1.384 \ o~ am de HO
5>""" g 2-(4- r oxy- benzoi m dazol - Exanple N
1-yl)-4-ph hi azol e-5- I1C50 = 7 HO 7.473
car boxyl i "0 S ~0" s 1-(h-Carboxy-4-phenyl
Exanpl e ~' N 2-yl)-1 I—|-2'&‘(§$'@et -
PI®i dazol e 24>garoxyl i c Bemzmmidazol1-yl)-4-(3- IC50 =
2(Q 8H 5, 7- Di o%a- 1, 3- a Exaephaxysphenyl)-thiazole-5- 0.127
cycl opent a[ b] napht ha 3- yl garbb&PE acid9 0J
4- phenyl - t hi azol e- 5- ¢arhoxylic 2.617 acid WO
2007/ 096315 PCT/ EP2007/ 051541 56 i 2-(5,6-D nethoxy
Exanpl e N benzoi m dazol -1 -yl)-4-phenyl- 1C50 = 10
t hi azol e-5-cagboxylic acid 1.385 dinethylam de N

s~-iN 2-(5 Aet hoxy Exanple " N benzoi m dazol -1
-yl)-4-phe | G50 =
o/ N\ Al 4-(2-Chloro-phenyl)-2-(5,6-
AN ’ =
E?ample \ _ A dimethoxy-benzoimidazol-1- |3065C?1_
° yl)-thiazole-5-carboxylic acid '
/N
4-Benzo[1,3]dioxol-5-yl-2-(5,6- B
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64 P N (5,6-dimethoxy-benzoimidazol- 0075‘
: [ ) 1-yl)-thiazole-5-carboxylic acid
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t hi azol e-5-carboxylic acid -O o \

wa kioapdsne- 2- car boxylic acid Exanple 0O PCT/EP2007/051541
M [ 4- (3-chl oro-phenyl )-2-(5,6671C50 = 53 S

di met hoxy- benzoi m )
yl)-thi azol e- 5- carg R‘{?él ssvnthgs%%grzolt (e:olso' o- C
4- (3- Chl or o- phenyl ) - 2- (5, 6- Exarrple

di met hoxy- benzoi m dazol -1- | C50
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(3-net hoxy- phenyl)-amde -0O
4- ( 3- Chl or o- phenyl ) -2- (5, 6- Exanpl e

Fﬁbﬁ@éﬁf&Wer*é%@hﬁé%ﬁﬁ@h Aldrlbﬁ;5§8m2asghﬁa§45ﬁ‘d§'é, Rdvanced

-t hi azol e-5-car lic acid
CheazT@chzapd éﬁndaster or othaDsREpPIgre@d3ngicated below and used

gﬁﬁ/ﬁﬁzqg7/051 65 Cl 4-(3- Chloro phenyl ) - 2- (5, 6-
95 EMAPRBYHY IoBenzmmdazol - 1C0 = 57 ,NH S
yl)-thi azol e-5-carboxylic acid 0.344

The purity of the exemplified compounds was determined by analytical HPLC.
Where the purity of the compound did not exceed 85 percent as judged by UV
absorption at 214 nm, the compound was purified by preparative HPLC. The

conditions for analytical and preparative HPLC are given below.

Analytical HPLC

Analytical HPLC was carried out with a Waters 600 LC pump and Supelco
Discovery C18 column (5 pm, 50 mm x 4.6 mm). Mobile phases A (0.1% formic
acid in water) and B (0.1% formic acid in acetonitrile) were used in a gradient of
5% B rising to 98% B after 5 mins, held for 4 min at a flow rate of 2 mL/min.
Photo-diode array (PDA) detection was by a Waters 996 Photodiode Array
Detector, range 210-400 nm UV and ELS detection with a Polymer Laboratories
PL-ELS 1000 (Nitrogen flow rate 1.3 L/min. Nebulizer temp. 80°C, Evap.
temp.110°C). The Mass spectrometer was a Micromass ZQ operating in

electrospray ionization mode.

Preparative HPLC
Compounds were purified by HPLC Method A unless otherwise indicated.

Method A:

Samples that required purification were purified with a Waters mass-directed
purification system utilizing a Waters 600 LC pump, Waters Xterra C18 column
(5 um, 19 mm x 50 mm) and Micromass ZQ mass spectrometer, operating in
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N[1,2,4]triazol-4-ylamde -2 -0 o- 4
3- Met hyl -benzoic acid M[4 Exanpl e

w@ 3ockhdsid- phenyl )-2-(5,6- 1C50 = s NN PCT/EP2007/051541

di met hoxy- benzoi m dazol -1 58 8586 HN- NH

oYl SeGtasal RoMEAdon U6 Blebe phafed A ladpmiggeid i
Nate!r) Bindl B (U Lotz g@d hoaaétbmtﬂlep derdxaspirealgcadient; 5% B to

npound w th 2-(6- et hoxy
30%5 RYEL BERiPsi Aelddeol mlnyat)a flgwggga of 20 mL/min. Gradients in
ﬁ/h@@e@# (g:ﬁ %@.aﬁ\gﬁeﬁ@sgﬁf(@&gx h! ﬁflu%'agetl&amd are also possible;
graammgwﬂimen zee i dalziohedjlfletﬁt@ a#so POssib.
yl)-thiazol e-5-carboxylic acid 4.430 / NH
(2-o0x0-1,2-di hydro-pyrimdin-4- HN - \r Nyl)-amde
Methéy B: Exanple HO N N-N 2- (7- Hydr oxy- benzoi m dazol
61 1-yl)-4-phenyl-thiazole-5- 4.681
Purification was also carried out using a Gilson 215 liquid handler, Gilson 819

inject module, Gilson 322 pumps and Gilson UV/VIS-155 detector system with a
YMC-Pack ODS-A AA-12511-L530WT SH-36605-10P 75x30 I.D. S-10 um, 12

mm column. The mobile phase used was acetonitrile and pure water.

Preparation of Intermediates

Intermediates prepared for Example 1, 2 and subsequent examples
2-Chloro-4-phenylthiazole-5-carboxylic acid ethyl ester
Cl

2-Chloro-4-phenylthiazole-5-carboxylic acid ethyl ester (12,719, yield 78%) was
prepared from 2-amino-4-phenylthiazole-5-carboxylic acid ethyl ester (15.21g,
61.25 mmol.) (Lancaster) by reaction with 1.1 equivalents of CuCl, and 1.1. eq.
of tert-butyl nitrite in 80 mL of acetonitrile stirred at reflux for 20 min. At this time,
the acetonitrile was removed; the residue was diluted with ~100 mL of ethyl
acetate and washed with 30 mL of 3N aqueous hydrochloric acid followed by a
water wash. The ethyl acetate layer was dried over MgSQ,, filtered and then
concentrated in vacuo. The crude product was purified on an ISCO silica gel
flash column eluting with 5 to 30% EtOAc in hexane to yield the product in 78%
yield. 'H-NMR (300 MHz, CDCls) 7.77(m, 2H); 7.41(m, 3H); 4.26(q, J=Hz, 2H);
1.23(t, J=Hz, 3H). MS M/z 268(M+1)

Intermediates prepared for Example 1, 2 and subsequent examples
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- E5a (2= - e o~ Ny~ o - . .
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éthyazshte- 5- carboxylic acid; 1C50 = 63 conpound W th
2-[6-(2- 0.526 % o net hoxy-ethoxy)
benzoi m dazol - 1-yl ] - 4- g'hen(ysl - thiazol e-5-carboxylic
acid O OH N Exanple N (2-Chloro-pyridin-4-yl)-2 =
64 (5, 6-di net hoxy-benzoiom' %L AN50 0.075 o | N-1
-yl )-thiazol e-5-carboxylic d 2. K- Hydr oxy- benzoi
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wi th 2-(6-hydroxy- 0.388 benzoi mi dazof>-1
-yl)-4-phenyl - thiazol e-5-carboxylix acid

5, 6-Dimethoxybenzimidazole (470 mg, 2.64 mmol) was added to a suspension
of NaH (60% in mineral oil, 112 mg, 2.8 mmol) in NMP (5 ml) at <5 °C. The
mixture was stirred for 20 min, then a solution of 2-chloro-4-phenylthiazole-5-
carboxylic acid ethyl ester (589 mg, 2.2 mmol) in NMP (1.5 ml) was added over
2-3 min. The mixture was stirred 2.5 hrs at RT. Water (15 ml) was added and
stirred for 20 min. Solid was collected by filtration to provide the product 2-(5, 6-
dimethoxy-benzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid ethyl ester
(753 mg. Yield 84%). 'H-NMR (300 MHz, CDCI3) 8.44(s, 1H); 7.87-7.90(m,
2H); 7.72(2,1H); 7.44-7.49(m, 3H); 7.30(s, 1H); 4.32(q, J=Hz, 2H); 3.98(s, 3H);
3.97(s, 3H); 1.33(t, J=Hz, 3H). MS M/z 410( M+1).

Intermediate prepared for Example 2:

2-(Benzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid ethyl ester
N 7=
>
yalie
(o

A mixture of 2-chloro-4-phenylthiazole-5-carboxylic acid ethyl ester (134 mg, 0.5
mmol), benzimidazole (Aldrich) (73.8 mg, 0.625mmol) and LIN(TMS)2 (1N
tetrahydrofuran solution, 0.63 ml) in tetrahydrofuran (2 ml) was heated in a
micro-wave oven at 120 °C for 30 min. Water (3 ml) was added and the mixture
was filtered, washed with water and ethyl acetate, dried in air flow to give 2-
(benzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid ethyl ester (108 mg,

61 %). The aqueous solution was concentrated to remove tetrahydrofuran and
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WO 2007/ 096315 PCT/ EP2007/ 051541 67 Chem cal
synthesis protocols: The followi ng exanples illustrate

w@e@evasexl net hods for synthesizing the conpoRCEPANT0S1541

formul ati ons of the present inyentions. In addition,

RSPt R SARY AR U 0 VT B 1 e procuc

alcmmmg, Waw)purfégen HANW@@DC@B&&I@@M kc?aem eL@nqaﬁt BI817.90 (m,
as ind

l.yg S
D35 788 (i el a7 (@coHRd 2 it B oMs N bt e

compounds was determ ned by analytical HPLC. \here

S5cRH b IO PRTRREA A TGRSR RIERE o voor
meswuheélzﬁﬁb b!bnm@mdslbﬂl@e HRkéhtloThmabe@doltlm@ﬁls JfMed Chem.
anal yt i cal reparative HP re given

A0A0 A3, 6&84%@%?&5/@([@&“%%%@0@%38%?$T é’r&i4guﬂ 'W?@ +Chem.

Ygé?r%?%qG%ﬂugﬂmg‘%@bgﬁl e p aség)%x%?gs%%ogglrumng

20 acid in water) and B (0.1 %formc acid in
eto |tr|Ie Wgre used .in a gradient of 5% B rising

ohpgazimidazoles: 4 nin at a flowrate
Bfarﬁl n%ém:éhes WBRY St rQden AEFR| f\%ﬁ)ﬂb%eére\ﬁéﬂeo&e?ﬁﬁecpﬁfom o-

a Waters 996 Phot odi ode Array tector, range 2
dimttdbenzenEs 8r denitrotandinesi hyhcatalptic ywrdrogeaiatio avarh &% palladium
PL- ELS 1000 (N

t ogen flo ate 1.3 L/mn. Nebulize
PBRATDaSDE Meliagel 885 ulatatalsty ToetiaimpsBhlis B3y HE BLpyarogen
vas a{ird\drﬁ'té?ﬁﬁér%t@t@ ORes AddcfiBniwhs BbARSERSBF 8¥mpletion which
Ioni zati on node. Preparative HPLC Conpounds were

Belialtyi requises sm&rawb@w@domvemla@tsre@ph@m wilpeni gempiatien. the

h'?w?Qt Santo*\ﬁésﬁe%qﬂ’fré Wiitd TR HipART e
purll}(E Lﬁ? C g; l?él

ers MASS- d|re purificathon
sorrsctmauéd lirk wacrub t@ e evesoGfiminGbenapne Wiherasthdt er r a
8lagr3nlﬁ8llagr@ene was then stirred at reflux in formic acid for 1-2 hrs. After
removal of formic acid in vacuo, the residue was diluted with water and
neutralized with 15% NaOH to approximately pH = 8. The solid was filtered and

washed with water and dried in air.

5,6-Dimethoxy-1H-benzoimidazole

/=N
N

5,6-Dimethoxy-1H-benzoimidazole (2.57 g, 14.9 mmol, yield 60%) was prepared
from 4,5-dimethoxy-1, 2-dinitrobenzene (5.68 g, 24.9 mmol) according to the
general procedure for benzimidazoles above. 1H-NMR (CDCI3) 10.41 (s, 1H);
7.95 (s, 1H); 7.06 (s, 2H); 3.90 (s, 6H). MS M/z 179 (M+1).

5,6-Dichloro-1H-benzoimidazole
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(5m 19 nmx 50 mm) and M cromass ZQ nass
spectroneter, operating in WO 2007/096315

weEROn/aR3007/ 051541 68 positive ion el ectrospregT/EP2007/051541

i oni zation node. Mbile phasegiA (0.1 %formc acid in
water) and B (0.1 %formc §\d in acetonitrile) were
used in a gradient; 5%B tq" 30%B over 7 mins, held
for 1 mn, at a flow rate of m/mn. Gradients in
whi ch formc acid was substi d wth trifluoroacetic
acid are al so possible; 5 gr SR} S wi t hout use of
acid nodifiers are al so posgible”™ Method B:
Purification was also carried out using a Glson 215
liquid handler, Glson 819 inject nodule, GIlson 322

%@":Bma@udd@s' R 136 e S St 8o e 5
Frahiinda, é%i ng%he @?3@3&&3 nﬁHlf‘é@cd’raﬁ thdfRe general

acet oni ty il ean ure wat Preparation
pmwdumjfcattbmzmdamlesrab@wat d4$i- blma@b’tﬁ(i‘){ﬂ&E&a@p(lsﬁ H); 7.83 (s,

éH&W@Pﬁ?gH %T%;agrz)lo'ez_ 5-carboxylic acid ethyl

ester Jso [

2- Chl or o- 4- phenylthlazole 5-carboxylic acid ethyl
&ddethoxyz?1ktbenzojmidarzoiesy was 20 prepared from 2-am
no- 4- phenyl t hi azol e- 5- carboxyllc acid ethyl ester
(15.21 g, 61.25 mol.) (Lag er) by reaction with
1.1 equivalents of CuCl2 an of tert-butyl
nitrite in 80 nL of acetonit stlrred at reflux for
20 min. At this tine, the ac nitrile was renoved;
the residue was diluted with 9100 nL of ethyl acetate
and washed with 30 nL of 3N aqueous hydrochl oric acid
followed by a 25 water wash. The ethyl acetate |ayer
was dried over MgSO4, filtered and then concentrated

brMethouy.1 HFhenzeimidazele 41619, Rt pumalf yieltl 9% amasgaepared from
) jssa gel, { el ULing. i o

i A IR 53 oran o

ﬂ%oghrwal. @B@diar)e %rﬁéhﬂmuaﬁolegaﬂéﬁm 1BIl-‘NMFi4(I2l6IS® D6) 8.14 (s,

T 4Bt S 708 il B82 e AT 3 70 szsahdMéMéZea@r(Mﬂ

exanpl es

3H-Imidazo[4,5-f]quinoline
/=N

s

3H-Imidazo[4,5-f]quinoline was prepared from quinoline-5,6-diamine according to
the general procedure for benzimidazoles above. 1H-NMR (CDCI3) 8.87-9.30 (m
2H); 8.19 (s, 1H); 7.94 (s, 2H); 7.50 (g, 1H). MS M/z 170 (M+1).

4-Hydroxy-1H-benzoimidazole
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WO 2007/ 096315 PCT/ EP2007/ 051541 69 2-(5,
6- Di net hoxybenzoi m dazol - 1-yl ) - 4- phenyl t hi azol e-5-carb

wo@xyziogs3exid ethyl ester o S N i>NN O O \P¢T/BPBHN7/051541

6- Di met hoxybenzi nm dazol e (470729, 2.64 mmol) was added
to a suspension of NaH (60%in m neral oil, 112 nyg,

2.8 mol) in NW (5 m) at <§t The m xture was

stirred for 20 min, then a so \on of

2-chl or o- 4- phenyl t hi azol e- 5- xyI ic acid ethyl
N N

ester (589 mg, 2.2 mmol) if° 1.5 ) was added
over 2-3 mn. The mxture was stirred 2.5 hrs at RT.
Water (15 m) was added and 10 stirred for 20 m n.

gﬁjioyéﬁg%@@;l—flgéﬁzgﬁhﬁﬁzgk Whb br&hd el fidin BrYifitfo ol according to

thenge raralyprioeadoienfiod dzokimidgidled apbesy MG VEz 6 BB BHdar bo
xylic acid ethyl ester (753 ng. Yield 84%. 1H NWR
(300 MHz, CDC13) 8.44(s, 1 H; 7.87-7.90(m 2H);

é‘dl%?o—’s hDethgl-ﬂH ﬂerﬁ%ﬁﬁﬁd&é@le 7.30(s, 1 H); 4.32(q,
3.97(s, 3H); 1.33(t, J=Hz,
3H) I\/IS Mz 410( I\/H) 15 Imta\urredl ate prepared for
Exanpl e 2: N
2- (Benzoi m dazol - 1-yl ) - 4- phe hi azol e- 5-car boxylic
acid ethyl ester N> /NN 20 A m xture of
2- chl or o- 4- phenyl t hi azol e- 5@ rboxylic acid ethyl
ester (134 ng, 0.5 mol), be€nzi m dazole (Al drich)
(73.8 ng, 0.625mmo1) and LIiN(TM5)2 (1 N
tetrahydrofuran solution, 0.63 m) in tetrahydrofuran
6 mbjo-dasethght debanzoamidarzoleovampee paved fram 3201dCofmethyl-2-
apdded

ﬁi?rog]nﬂi'nevéactcgdisg tgme g\gl\elaﬁc’erapproceaﬂpe ftorr]%enzmgazoles above. 1H-
NMR(CDCI3) 8.23 (s, 1H); 7.64 (s, 1HO; 7.56 (s, 1H); 4.40 (s, 3H). MS M/z 167

(M+1).

1H-Benzoimidazole-4-carboxylic acid methyl ester

N/§N O
ot
/
1H-Benzoimidazole-4-carboxylic acid methyl ester was prepared from 2-amino-3-
nitrobenzoic acid methyl ester according to the general procedure for
benzimidazoles above. M/z 177 (M+1).
1,8-Dihydro-5,7-dioxa-1,3-diaza-cyclopenta[b]naphthalene

e

1,8-Dihydro-5,7-dioxa-1,3-diaza-cyclopentab]naphthalene was prepared by
nitration of the commercially available 4,5-dihydro-1,3-benzodioxine-6-amine
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was filtered, washed with water and ethyl acetate,
dried in air flowto give 2- 25

W@ bnpeidnd dazol - 1-yl ) - 4- phenyl t hi azol e- 5- car borg1/ER2007/051541

acid ethyl ester (108 ng, 61 9. The aqueous sol ution

BB RS REA B &&@J&%ﬁﬁ%@gﬁé 8¢ Bheerteindne sl feral

pidtyduss Rir e zindidaesley eibogs. addi tional anount of the
product (100 ny, 75% pure) 1 HNWR (CDC13) 8.84 (s,

1 H,; 816 (d, 1 H; 7.81- 90(m 3H); 7.39-7.58 (m
Biherdh bty oot nttorision 8 dficifo ¥ Bepsdimicazol-
beid-phenylethiazaleed-oarbdxylicsgeitsesterang conpounds of

hOBenADGTOaa R h e o B coBExy]E $Picyathy 6gers 1n alcoho

Yedatdr@Mtionl&eh adfhe \%é@le%?e?dlm @Q@aléd t%? at §58m0 °C for 2-5
1985, 50, 2205-2210. 10 General procedure

besnZT g ﬁazblcémsmraapﬁ@lbdmmng\maéerehotthermlxture and dried in air,
G R 1< En e AR SR REBBh s ppfiys sice producs.

hydr ogenat| on with 5% palladium on carbon in nethanol
or eth acet ate under atnospheric pressure of

Ryepa ﬁn ehintermedigtes éqipléwmm& and related analags
TDIoRioAlazpUTBLE bANAiRh 15 usually requires
everal  hours TO Overni g reacti on. Upon conpl eti on,
the reaction mxture is filtered and washed through
Celite. The filtrate is_ concentrated in vacuo to give
t he o-di am nobenzene. The\ortho- di am nobenzene was
then stirred at reflux in ic acid for 1-2 hrs.
After renpval of fofk i d\i n vacuo, the residue

was diluted with water néBtralized with 15%

NaOH to approximately RH = The solid was filtered

and washed with water“and dried in air.

5, 6- Di net hoxy-1 H benzoi mdazole /N N O O- 25

5, 6- D met hoxy-1 H benzoi m dazole (2.57 g, 14.9 mol,

yo & mixé%) ofvih4-thieepldieedione (technical grade, 90%; 19.1g, 147 mmol)

and POBr; (210 g, 734 mmol) at 0 °C was added dropwise dimethylformamide
(12.5 ml, 161.5 mmol). The resulting solid was heated to 105 °C for 8 hrs. The
dark oil solidified upon cooling. A large amount of ice was added to quench the

excess POBrs. The precipitate was filtered and the filtrate was extracted with 3 x
200 ml CHxCl,. The combined organics were washed with 50 ml saturated
NaHCO3; and 100 ml brine, dried with MgSO,4 and concentrated in vacuo to afford
a brown solid. The crude was purified by flash chromatography with 0 to 5%
ethyl acetate / Hexanes to afford 2,4-dibromo-thiazole-5-carbaldehyde (14.8 g,
37%) as a yellow solid. "H NMR (300 MHz, CDCls) 9.89 (s, 1H).
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from 4, 5-di net hoxy-1, 2-dinitrobenzene (5.68 g, 24.9
mmol ) according to the general procedure for

whenziosiddazol es above. 1 H NVR (CDC13) 10.41 (BCT/EPIdp7/051541

7.95 (s, 1 H; 7.06 (s, 2H); 3490 (s, 6H. M5 Mz 179
(Mr1l). 30 5,6-Dichloro-1 H benzoi m dazol e WO

2007/ 096315 PCT/ EP2007/051541 71 N N C dC
2,45Dibrome-thiakoté-Baratborylieaeic (6. 06 g, 0.324 nol,
yield 100%9 from 1, 2- di am no-4, 5-di chl orobenzene
(5.73g, 0.324 nol) according to the general 5
procedure for benzim dazc%res above. 1 H NMR ( DVBO D6)
8.30 (s, 1 H); 7.83 (s, Mz 188. (M+l).

5- Met hoxy-1 H-benzoig azol N _-O 10 5- Met hoxy-1
H benzoi m dazole (7. 4 yield 95% was
prepared from 1, 2-di am/ho-4-Sret h&(ybenzene

di hydrochloride (11.2 gQ 53,3 mml) according to the
general procedure for benzi m dazol es above. 1 H NWR
(DMSO-D6) 8.14 (s, 1 H); 7.46 (d, 1 H; 7.08 (s, 1

5'24@' F}Pg?a?fé{nﬁ pgfﬁﬁg@%p, %39,\5 q),;f 8%%%6 wlaégadée%&gr’tio%\?vise to a

Bt éd@rféﬁé@n‘bff_’z BlfbroRR)-tHEz e S - @JrBQF@feﬁQdér.@E‘g 9.23 mmol) in
qui nol' i ne-5, 6-di am ne accor di ng to the gener al

petrdalml).f ahewﬂgfer\?ﬁdﬁihﬂ E3ACHDOWEas momtmmd pycBEeLE). More
Soéééi%'n%% 8er(r%nganate was added until all of the aldehyde was consumed.

The dark suspension was filtered while hot. The filtrate was cooled and acidified
with conc. hydrochloric acid to pH=2 to 3. The resulting precipitate was filtered
off to afford a white solid as the desired product. The filtrate was lyophilized and
methanol was added to dissolve the remaining acid product. The suspension
was filtered and the filtrate was concentrated in vacuo. Two crops were
combined to give 2,4-dibromo-thiazole-5-carboxylic acid 1.8 g (68%). 'H NMR
(300 MHz, DMSO-dg) 6 11.87 (s, 1H).

2,4-Dibromo-thiazole-5-carboxylic acid methyl ester

r
N
[ N
S Br
O
A solution of 2,4-dibromo-thiazole-5-carboxylic acid (1.7 g, 5.92 mmol) in
methanol (20 ml) was treated with N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide (920 mg, 5.92 mmol). The mixture was stirred at ambient
temperature overnight. The solvent was evaporated and water (30 ml) was
added. The mixture was then extracted with 3 x 30 ml of EtOAc. The combined
organics were washed with brine, dried with MgSO,4 and concentrated in vacuo.
The crude was purified by flash chromatography (0 to 5% EtOAc/Hexanes) to



2H); 8.19 (s, 1 H); 7.94 (s, 2H); 7.50 (g, 1 H. M

Mz 170 (M+l). 4-Hydroxy-1 H benzoi m dazole WO
wWQeB7H9836315 PCT/ EP2007/ 051541 72 N N HO b PCT/EP2007/051541

4- Hydr oxy- 1 H-benzoi m' dazol e was prepared from

At D RGO aeBRE o ﬁ?fs"d”ﬁgﬁ*?ﬁﬁ%@ E”ﬁ% asa
hEblseli@:- 5Hﬂ‘WIqusﬂﬂ) MHbeomlgpaiaml(e 3M). N

6- Chl oro-5-net hyl -1 H benzoi m dazol e was prepared from
5-chl oro-4-nethyl-2- 10 nitroaniline according to the

; c | _ _
AP g oy eRasl i 2ERH o) iRsGIach-cBrboyyiic acid
methyl d€tefs, 3H. Ms Mz 167 (M1l). 1

H Benzoi m dazol e-4-carboxylic acid nethyl ester N N

0O/ ~ 0O 15 1 H Benzoi m dazol e-4-carboxylic acid

met hyl ester was preparmd from 2-am no-3- nitrobenzoic
acid nmet hyl ester acdordi to the general procedure

for benzi m dazol es &Qové. z {7 (Mrl1). 20

1, 8- Di hydro-5, 7-di oxa-J[, 3-¢fi aza- c)cl opent a[ b] napht hal e

ne N~O N H O

1, 8-Di hydro-5, 7-di oxa- 1, 3-di a
ne was prepared by

)cl opent a[ b] napht hal e

To a solution of 5,6-Dimethoxy-1H-benzimidazole (1.0 g, 5.65 mmol) in 1-methyl-
2-pyrrolidinone (10 ml) at 0 °C was added NaH (60% dispersion; 339 mg, 8.475
mmol). After gas evolution had stopped, 2,4-Dibromo-thiazole-5-carboxylic acid
methyl ester (1.7 g, 5.65 mmol) was added. The resulting solution was stirred at
ambient temperature for 1 hr. 50 ml water was added. The suspension was
stirred for 10 min and filtered to afford 4-bromo-2-(5,6-dimethoxy-benzoimidazol-
1-yl)-thiazole-5-carboxylic acid methyl ester (1.6 g, 73%) as a light brown solid.
"H NMR (300 MHz, CDCls) 5 3.96 (s, 3H), 3.98 (s, 3H), 4.03 (s, 3H), 7.32 (s, 1H),
7.58 (s, 1H), 8.39 (s, 1H).
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4, 5-di hydro-1, 3- benzodi oxi ne- 6-am ne WO 2007/ 096315

wean/aRa30D7/ 051541 73 fol l owed by treat nent WCTEP2007/051541

reaction conditions described7gn the general

procedure for benzim dazol es above. General procedure
used for the formati on of am des from 2-benzoi m dazol -
5 1-yl - 4- phenyl -t hi azol e- EXAMPLES i ¢ aci ds esters

2- (Benzoi m dazol -1-yl ) - 4- phenyl t hi azol e- 5-car boxylic
acid ethyl esters in alcohol or water solution of an
am ne was heated in a sealg g? P qat 85-130 C for 2-5
hrs. The product was precipitated by adding water to
248, 6iDimethoaybenzoiatidaro kil 1yl)-4-ghemyl thiazaletbcarboxylic acid
preparative HPLC if the recti on contai ns nuner ous

si de products. 10 Prepar

grion of internmedi ates for
Exanpl e 26 and rel at edH&TaNogs  /~p
2, 4- Di br ono-t hi azol e- 5- car bl de] Br N Hgl ~Br O

15 To a m xture of 2, 4-TH hone (technical
grade, 90% 19.1 g, Aw/-n Dl) A r3 (210 g, 734
mol ) at 0 C was added of opw se di kwlfor mam de
(12.5 m, 161.5 nmmol). The resul titg ¢olid was heated
to 105 C for 8 hrs. The dark oil solidified upon
cooling. A large anount of ice was added to quench the

20 excess POBr3. The preci p|tate was filtered and the

2i(pt 6&I@%@<yéﬁﬂz@m%2%1rw 4-phenydibiazolechimeroxyfgacid ethyl

RRERLESS 8o e P TR i oP 6, 15 m
an@g\merr(@t @b eir}aj Mgcrgiau]ttrle vwis‘ strrcbd at H0-60rGsfalr I3d;]rsThP€fter THF
crude was purifie ash chr omat 0t
555 Teriy Ro BBy &R EUE Mas@REacted wirend aeie 122 i) The
i I (44: 7

6‘%%52{@%%@'1@&%@2% \ﬂ.’t\’r/‘iR éﬁlskgghbl\g:@-( 3. Tﬁe%ollaﬁva%(%@illei:ted by
fHiratiowardovaD@eashed WITﬁ/vEmEQClWe@EImBaArIIow to give 2-(5, 6-
Dimethoxybenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid (147 mg, 0.38
mmol, 88%). 1H-NMR (DMSO-D6) 8.74 (s, 1H); 7.80 (s, 1H); 7.57-7.63 (m, 2H);

7.40-7.56 (m, 3H); 7.38 (s, 1H): 3.83 (d, 6H). MS M/z 382 (M+1).

Example 2
2-(Benzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid

[ >
OH

2-(Benzoimidazol-1-yl)-4-pheny-Ithiazole-5-carboxylic acid ethyl ester was
hydrolyzed in a similar manner as Example 1 to produce 2-(benzoimidazol-1-yl)-
4-phenylthiazole-5-carboxylic acid. MS M/z 322 (M+1).
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74 2,4-Di brono-thiazol e-5-carboxylic acid Br NHO S
\ Br O5 Solid potassi um pernanganate (2.19 g, 13.85

wonepsses added portionwi se to a hot suspensPONEPR{007/051541

2, 4-di br onp-t hi azol e- 5- car bal gghyde (2.5 g, 9.23 nmol)

in water (20 ml). The progress of the reaction was

nmoni tored by HPLC. More potassi um per manganat e was

added until all of the al dekaplev@s consuned. 10 The

dar k suspension was filtered ile hot. The filtrate
Rzeimidazeldl -yi-Aiphend-thigzole-doerrb WHF&QW émideaci d

to pH=2 to 3. The result'ng precipitate was filtered

off to afford a white d as the desired product.

The filtrate was Iyoph| ed gnd et hanol was added

to dissolve the remaining agi Néﬁ The suspensi on

was filtered and the fild S eprcentrated in

vacuo. Two crops were 15 clonbi ned [

2, 4- di br ono-t hi azol e-5-carxylic actd 1.8 g (68%. 1H

NVR (300 MHz, DMSO-d6) 6 11.87 (s, 1 H).

2, 4- Di br ono- thi azol e-5-carboxylic acid nethyl ester

ﬁfBeHzmmi@a/z@I Bf - 42;91 gﬁtfﬁé’id!é%oé‘ar%xyhc acid amlde was 2prepared

brono-th |azo e-5-carboxylic acid (1.7 g,
ﬁﬁma Bermzormidaa@id -y2®henyl- t}mmﬂe -5znaskoxylicracid ethyl ester (75 mg,

hg(@ dl %?”%%Enﬂ?% §¥|§'e\ﬁg é%‘%éirl arb g'yé rﬁ,ﬂ'{ é?neral amide

fcﬁﬁ‘iaﬁbﬁgpdé@ecmtéf Argparative e Ead V\ﬁﬂhttrlﬂﬁéro%élﬁk%@lﬁed 1aig, 13%
wat er 5 was 25 added. The mi xture was then

¥iRld ol /Z82h(M+%)-30 M of Et OAc. The conbi ned
organi cs were washed with brine, dried with MyS04 and
concentrated in vacuo. The crude was purified by
flash chromat ography (0 toExdmpléAc/ Hexanes) to

2-(5-Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid and 2-(6-

Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid

2-(5-Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid and 2-(6-
Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid was prepared in a
similar manner as that for Example 1 starting with the reaction of 5-
methylbenzoimidazole (Aldrich) and 2-Chloro-4-phenylthiazole-5-carboxylic acid
ethyl ester. 1H-NMR (DMSO-D6) 8.90 (d, 1H); 8.18-8.24 (m, 2H); 8.12 (d, 1/2H);
8.00 (s, 1/2H); 7.69 (d, 1/2H); 7.60 (s, 1/2H); 7.31-7.43 (m, 3H); 7.18-7.26 (m
1H); 2.46 (d, 3H). MS M/z 336 (M+1).
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WO 2007/ 096315 PCT/ EP2007/ 051541 75 afford
2,4-Di brono-thiazol e-5-carboxylic acid nmethyl ester

W@ 1004/09531¥8% as a white solid. 1H NVR (300 MEZI/EP2007/051541
CDC13) 6 3.91 (s, 3H). 78
4- Br ono- 2- (5, 6- di net hoxy- benzoi m dazol - 1-yl ) -thi azol e-
5-carboxylic acid 5 nethyl ester Br 0 ~~/ S NnN - O
-0 O To a soI uti on of 5, 6- Ej(ampl'@sy 1 H benzi m dazol e
§1 8 in 1- msthé_ 2-pyrrolidinone (10

(561 'me&'ﬂhgnwa@s'amwwb mewé jaznle-Zgarhgyylic acid

8.475 nmmol). After gas eyol ution had stopped,
2, 4-Di bronp-t hi azol e- 5- cal bo>§yl ic acid nethyl ester
(1.7 g, 5.65 mmol) wasH&dd t}\?/ﬁfresultl ng sol ution
was stirred at anbient tepg relfor 1 hr. 50 m
wat er was added. The suySp¥nsi on stirred for 10
mn and filtered to af
4- br ono- 2- (5, 6- di net hoxy-benzoi m 15 1
-yl )-thiazol e-5-carboxylic acid nethyl ester (1.6 g,
73% as a light brown solid. 1H NI\/R (300 VHz, CDClS)
6 3.98 (s S 7.32 (s

Pyt 5 ,6- nggthy@en;omdagolfgyl@@ priemolthla‘p@’lezgcpﬂ/rlg@g@@@md was

B R e e A L Ry T PH s, &t e feagon o
66ydlineethyglbdnzd@midiz ok ANd-2>CNordddcphdnylthiazole-5-carboxylic acid

ethyl ester. 1H-NMR(DMSO-D6) 8.82 (s, 1H); 7.98 (s, 1H); 7.82-7.92 (m, 2H);
7.58 (s, 1H); 7.42-7.52 (m, 3H); 2.39 (s, 3H); 2.38 (s, 3H). MS M/z 350 (M+1).

Example 6
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid

amide
0
| )N
N
0]
O\ /

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid amide
was prepared from 2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-
carboxylic acid ethyl ester (80mg, 0.20 mmol) and ammonia in ethanol (29 molar)
as described above in the general amide formation procedure. The product was
isolated by preparative HPCL: 7.7 mg, 36% yield. 1H-NMR (DMSO-D6) 8.78 (s,
1H); 7.80-7.90 (m, 4H); 7.789s, 1H); 7.40-7.55 (m, 3H); 7.38 (s, 1H); 3.84 (s,

3H); 3.83 (s, 3H). MS M/z 381 (M+1).
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2-(5,
6- Di net hoxybenzoi m dazol - 1-yl ) - 4- phenyl t hi azol e-5-carb

wo@xyziogs3exi d et hyl ester (180 ng, 0.44 nmol) BEBEP2007/051541

suspended in THE (4 m ), NaOH7¢15% 1.5 m) 10 and
water (2 m) and the m xture was stirred at 40-50 C
for 3 hrs. After THE was renoved, the residue was
extracted with ethyl acet alEmm}sleﬂZ rrL) The aqueous
was then neutralized wt . _The sol

fe{4- 'é!ﬂ'ﬂ%r%‘%ﬁ%ﬂﬁm'F'PF‘P'r‘b'ﬂ/i)oﬁpeﬁhﬁ*ﬂ'y\'/vgi'a\iﬂ%@'&a\ﬁpﬁy|IC acid and 2-
hg{iho&ggﬂggﬁnﬂ a%‘i"{/]! j-2-sherfy14niazol€5-carboxylic acid

-yl ) - 4- phenyl €hi azol e-5-carboxylic acid (147 ng, 0.38
15 rmrol 83@ 1 & NVR (DVBO- D6) 8. 74](s, H; 7.80
7-

| 63— H) 7. 40+0 I%ﬁ .
(s 1H) 3. 83 AUN 6 \B Az 382 (MrLIL Exauplle 2
bl - 1-yI phenyl t hi -5-car|ic

OS 2¥0off \ 1 HO

2- (Benzoim
acid i N>

2- (Benzoi m dazol - 1-yl) - 4- pheny- | t hi aZzol e- 5- car boxyl i c

acid ethyl ester was hydrolyzed in a simlar manner

as Exanple 1 to produce 2-(benzoi m dazol -1-yl)-

a- phebydrbk)hbemd)lml5azxﬂ¥1b¢)<y};j>herﬂyt-ﬂdazd¥@5vbzrb32?lldMrd)and 2-(7-
V\D 2007/ 096315 PCT/ EP2007/ 051541

byggony &WB'&Q‘Q?ZQ'WD A B'P\%TPW1th'?ﬁP'§2%P@Eb9X¥%ﬁ B%ISE'W@V@ prepared
B SiraE ifend r'\‘@t“%’f foj ExATYE 1, 5tping witty the raction of 4-Hydroxy
hemzublmldajz@Iavasd |@r-@pla>rce>d pherrryﬂthlazole -5- carboxylic acid ethyl ester. 1H-

SO CBPIST 280 b s P B85 nof ) o S 2 752

Bugr oy de 135; 6889t PRY. MEONRz 3BgYNR19eneral am de

Example 8
1-(5-Carboxy-4-phenyl-thiazol-2-yl)-1H-benzoimidazole-4-carboxylic acid
and 3-(5-carboxy-4-phenyl-thiazol-2-yl)-3H-benzoimidazole-4-carboxylic

/>_N:| , />—|\|

1-(5-Carboxy-4-phenyl-thiazol-2-yl)-1H-benzoimidazole-4-carboxylic acid and 3-

acid

H

(5-carboxy-4-phenyl-thiazol-2-yl)-3H-benzoimidazole-4-carboxylic acid were
prepared in a similar manner as that for Example 1 starting with the reaction of 5-
Carboxy-4-phenyl-thiazol-2-yl)-1H-benzoimidazole and 2-Chloro-4-
phenylthiazole-5-carboxylic acid ethyl ester. 1H-NMR (DMSO-D6) 9.20 (d, 1H);
8.84 (s, 1/2H); 8.32 (dd, 1-1/2H); 8.60 (dd, 1H); 7.82-7.92 (m, 2H); 7.48-7.55 (m,
3H). MS M/z 366 (M+1).
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formati on procedure. Preparative HPLC with
trifluoroacetic acid, 9.1 ng, 13% 10 yield. M5 Mz 321

w@ bw1poe3Bxanpl e 4 2- (5- Met hyl benzoi PCT/EP2007/051541

m dazol - 1-yl ) - 4- phenyl t hi azol gg5- car boxylic acid and
2-(6-
Met hyl benzoi m dazol - 1-yl) - "%’F? rIS/Pt hi azol e- 5- car boxyl i

g (8!;“-51'\;;%!%0'6%@ 3¥dﬁ?a£a-/cychlf|béhtél‘ﬂ>]néphtli\hléﬁ 3-y1)M-pheéhnyl-thiazole-
ﬁ'l%?@?‘ylic acid ﬁnﬁ Het@H-bi-Riorarl 3-diazaoxy gl pentalhlnarhthalen-1-

i}g{lﬁEpggxlztol}l?nz%gz%lcarbmpsl|c aclrc1|enyl t hi azol e- 5- car boxyl i
c acid was prepgred in a 20 simlarQ manner as that for
ester. 1 HN

%;'_t(h t he reaca'

Nich) a
% ﬁ(ﬁ 5-carbo
2H); 8.12 (d,

7.60 (s, 1/2H); 7.31-7. (

2.46 (d, 3H). M5 Mz 336 \M\p1). WO 2007/ 09631:6
PCT/ EP2007/ 051541 78 Exanple 5

2- (5, 6- D net hyl benzoi m dazol - 1-yl ) - 4- phenyl t hi azol e- 5-

R P e i Blngaalep iy ferfierybtiaggle s
c@rrbba?wd a@idaamudz w& -5, pEp-¢ B-tinza- c@bmpleata[b]tmapathaa@rw 1-yl)-4-
t hat 1start|ng vvlththereactlono

ghgmdﬂh@tzﬁger@-@ﬁmwlgag@q wergerepared in a similar manner as that for

S e et T e
éycadpéntaﬂ)]rﬁmhtﬁalbnemw Bhi¢re;4-phehylthiaze-b- (Ez%b(myllc acid ethyl
%Pgﬁpﬁﬁ&/é%%%mﬁ)?' 38 (s, 3H). MS Mz 350 (M#l).

met hyl benzoi MCdaz
2- Chl or 0- 4- phenyl

Example 10
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid
dimethylamide

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid
dimethylamide was prepared from 2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-
phenyl-thiazole-5-carboxylic acid ethyl ester (48.8mg, 0.12 mmol) and dimethyl
amine in methanol (2 molar) as described above in the general amide formation
procedure. Product was isolated by preparative HPLC:15 mg, 30%. 1H NMR
(400 MHz, DMSO-ds) 5 ppm 8.81 (s, 1 H); 7.84 (s, 1 H); 7.73-7.79 (m, 2H); 7.44-
7.59 (m, 3 H); 7.40 (s, 1 H); 3.91 (s, 3 H, NCHs3), 3.86 (s, 3 H); 3.01 (s, 3 H); 2.74
(s, 3 H). MS M/z 409 (M+1).
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2- (5, 6- D met hoxy- benzoi m dazol - 1-yl ) - 4- phenyl -t hi azol e
-5-carboxylic acid amde 0 H2 NS/N I>NNO o~ |
wd 2007/096315 PCT/EP2007/051541

2- (5, 6- D net hoxy- benzoi m dazoRt 1-yl ) - 4- phenyl -t hi azol e

-5-carboxylic acid am de was prepared from

2- (5, 6- D net hoxy-benzoi m dazol - 1-yl ) - 4- phenyl -t hi azol e

-5- carboxylic acid ethyl Be)@meple(ﬁprrg, 0.20 nmol) and
anmonia in ethanol (29 nolar) 20 as descri bed above in

g8 G RHeethoxnbapzeimmidazobi-y)-dwrhanyd-thinzolerowearboxyls acid
%ﬁﬁb&h by preparative HPCL: 7.7 ngy, 36%yield. 1

OD6) 8.78 (s, 1 H); 7.80-7.90 (m 4H);
7.789s, 1 H); 7.40-7.55 ( 3H); 7.38 (s, 1 H); 3.84
(s, SFD 3.83 (s, 3H). z 381 (M+l). WO
2007/ 096315 PCT/ EP2007/ 051546, 79~kxanple 7
2- (4- Hydr oxy- benzoi m dazol - }?T7N4 henyl -t hi azol e-5-c¢c
arboxylic acid and 2-
(7- hydr oxy-benzoi m dazi -yl)-4- yl -t hi azol e-5-car
boxylic acid 0 O HO SN°N HO g>-Nzz: ON OHNHO 5
2- (4- Hydr oxy- benzoi m dazol - 1-yl) - 4lphényl-th|azole 5-c
arboxylic acid and 2-(7-
hydr oxy- benzoi m dazol - 1-yl ) - 4- phenyl - t hi azol e- 5- car box

L B L oRR o ah e oy g
Ao Aar,? (o8- dimalioxy penzamidagal 1-4-pheny
tiaznle-5icatbo iR dddi/BDeste (83 nfgs,0.A7 Hymoly aaG-eIhyaarrﬂrm in
rzn'_eq};lan%l ?E rrgoqar)las'_gésc?ibéé 'a%'o\% irg He general amide formation
procedure. Product was isolated by preparative HPLC: 16 mg, 56%. 1H NMR
(400 MHz, DMSO-ds) & ppm 8.81 (s, 1H); 8.53 (t, 1H); 7.88-7.69 (m, 3H); 7.55-
7.44 (m, 3H); 7.40 (s, 1H); 3.88 (s, 3H); 3.85 (s, 3H); 3.25 (q, 2H); 1.08 (t, 3H).
MS M/z 409 (M+1).

/

Example 12

2-Chloro-4-phenyl-thiazole-5-carbonitrile
Cl

A mixture of 2-Chloro-4-phenyl-thiazole-5-carboxylic acid ethyl ester (1 g, 3.74
mmol) in tetrahydrofuran (10 ml) and NaOH (15%, 4.8 ml) was stirred at room
temperature for 2hr. After removal of tetrahydrofuran, the aqueous was
neutralized with aqueous hydrochloric acid (3 N) to ~pH = 3. The solid was
filtered and washed with water, dried in air to give 2-chloro-4-phenyl-thiazole-5-
carboxylic acid (0.83 g). The acid was then dissolved in acetonitrile, and EDC
(0.62 g, 4 mmol) was added. The mixture was stirred under an ammonia balloon
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3H); 7.27 (t, 1 H; 6.80 (d, 1 H. M5 Mz 338 (M1l).
Exanpl e 8 15 1-(5-Carboxy-4-phenyl -thiazol -2-yl)-1

wokdenzaidi dazol e- 4- carboxylic acid and PCT/EP2007/051541

3- (5- car boxy- 4- phenyl -t hi azol §2-yl ) - 3H benzoi m dazol e-

%%%5%’[@3;[{@8 Ep%gorg%ﬁ\)—lﬁh e &%@e \fv%f?gllutéthH\leWI acetate

Hhdenzoediviazabierd iR ﬂbz@élfdtte%oﬂﬂidﬂ! wasldded over MgSO4. After
(5-carboxy- 4- phenyl -t hi azol |)-3H benzoi m dazol e- 4-

(TP B MOSIRF @ngkgalvens, BedeaidUvas Giied avithighaBydrguran (10
aﬁ‘olfo% APE%)?: |ﬁg§th§fg§[)%{ngfbyi@).$%1u‘?hé ‘?ﬁ?ﬁﬂr@%a%%o%]ed in ice,

|’b oXy- benzol m dazol e
aﬂmlwaeacetmlmmldnUéa(mﬁSems-vmmad dopadisal Aftbythe addltlon,

%ezrlq)actlén Erl-ﬂyt%?%waf sillrr@ggovge?gr%gbg gbla‘} l:lbhq) r%g(ﬁ? rggﬁqé gm’gn diluted

W cfflacticAl ahoRiadi B wilh bay Mool n:fEQ%@?éMé )rietbbver MgSO4.

aitesrersoval Of theampgBediuaz ad Iwelambsalafrﬁ] tﬁ@p‘letSMIeemasspynfled on
- 4- th |
lpyBra) s bRt S a5 BahEN Rl Bbsst sramo view
- |
%59& wﬁaﬁnﬂ 'T\,Ng"'ﬁé@%%ﬁwmm (nf; 289t ¢ -D53H, 3H); A1 (q,
PHY:8HRB (17-3bl) o MAS M/3-281a(M=Vy cl opent a[ b] napht hal en- 3-yl|

) - 4- phenyl -t hi azol e-5- carboxylic acid and
2- (8H 5, 7-Di oxa- 1, 3-di aza- cycl opent a[ b] napht hal en- 1-yl
2-(8;6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carbonitrile

Sy

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carbonitrile (48.8 mg,
yield 47%) was prepared from 5,6-dimethoxybenzimidazole (76 mg, 0.43 mmol)
and 2-chloro-4-phenyl-thiazole-5-carbonitrile as described in Example 1 (63 mg,
0.28 mmol). MS M/z 363 (M+1)

5,6-Dimethoxy-1-[4-phenyl-5-(1H-tetrazol-5-yl)-thiazol-2-yl]-1H-

benzoimidazole

N~N
N |
W
N
O/
—~0

A mixture of 2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-
carbonitrile (261 mg, 0.72 mmol), sodium azide (220 mg) and ammonium
chloride (250 mg) in N-methylpyrrolidone (2.5 ml) was stirred at 110 °C for 1 hr.
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phenyl -t hi azol e-5-carboxylic acid were prepared in a
simlar manner as that for 10 Exanple 1 starting with

wo be7oeases | on of 8H 5, 7- Di oxa- 1, 3-di aza cycl opetit/BP)7/051541

napht hal ene and 2- Chloro 4- phgmylthiazole 5-carboxylic

§Patlr GRS nebialie yi e lticey with 3R B dlgige, Atter

reﬁn@aal b xplvieat,ake de3|dud§TWaf$ydL&med€by0H PLCSo/yieldth&prddiuat (138.1
mg( S'Gésd B Pt H&W%%AQMS@&@)& 78 (1 Y1 BphleByAS- hi 2o 1786 (S
}ﬁz Cﬁg@‘[’;s’é §Fi gsesra]ég ézé*ﬁ/é_ gs”?ﬁ }ﬁ’é NPL ARR" Al )T om

phenyl-thlazole 5- carboxylic acid ethyl ester (48.8ny,
0.12 mmol ) and di net hyl ne |n t hanol (2 nol ar)
as descri bed above in the 1913 de formation

; ! " _ _
BB Ao NSRS S aci
¢yelppropglangide 1 H); 7.73-7.79 (m 2H); 7.44 25 7.59

(m 3 H; 7.40 (s, 1 H); 3.91 (s, 3 H NCH3), 3.86 (s,

3 H; 3.01 (s, 3 H; AS4 Qs, 3 H. MS Mz 409 (M1).
WO 2007/ 096315 PCT/ EP200N 8§41 /8..]N anple 11

2- (5, 6- Di met hoxy- benzoi nfidajol phenyl -t hi azol e
-5-carboxylic acid et o0 N i>>N NO

o)
O\/

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid
cyclopropylamide was prepared from 2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-
phenyl-thiazole-5-carboxylic acid ethyl ester (24 mg, 0.06 mmol) and
cyclopropylamine in methanol (4 molar) as described above in the general amide
formation procedure. Product was isolated by preparative HPLC: 10 mg, 40%.
1H-NMR (DMSO-D6) 8.8 (s, 1H); 8.54 (t, 1H); 7.80-7.87 (m, 2H), 7.41-7.55 (m,
3H); 7.38 (s, 1H); 3.90 (s, 3H); 3.86 (s, 3H); 3.25 (g, 2H); 1.08 (t, 3H). MS M/z
421 (M+1).

Example 14
2-(5-Chlorobenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid and 2-(6-

chlorobenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid
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50\ 1
2- (5, 6- D net hoxy-benzoi m dazol - 1-yl) - 4- phenyl -t hi azol e

WO 2ocasdsoxyl ic acid ethylam de was prepared fPONEP2007/051541

2- (5, 6- D net hoxy- benzoi m dazoR41-yl ) - 4- phenyl -

bakerg R PR AR Y AL SO IR S aclt dha 26

dl@l@ﬁdbd@ﬂdlrﬁlbaml 14ylthphgeyigiadolesisebbrylieddidwere prepared in a
procedure. Product vvas i sol ated by preparative HPLC
signilag Maggwy ap thaiior E wartlm&mme Saghon 8f 1 (s,

%%H}obﬁ%gﬁ @Ezalé}_(l@drg%%éﬁ?@ @g@rm ﬁg%ny t?na’az%'_% T c%‘}aéﬂ)hc acid

étnyl @sfer. NISO/z(356 QW)-1). VS Mz 409 (M+l). 15 Exanple

12 2-Chl oro-4- phenyl-th| azol e-5-carbonitrile C N-S

N 20 A m xture of

2- Chl or o- 4- phenyl -t hi azol gygmesiebexylic acid et hyl

ester (1 g, 3.74 mol) in tetrahydrofuran (10 m) and

R BHMetidbenz@mitlazolat-yi-4-phemylthiazolenS-carhoxylic acid and 2-(6-

I r. _After r of t rah fur the a ueous
Bt Bienz 6l lazoli T4 R e SRR b Rres Byl e
to -pH = 3. The solid was filtered and washed W|th
water, dried in air to give
2-chl or o- 4- phenyd -t hi azol e-5- 25 ca
g). The acid wasl{thgn di ssolved ijp)-as
EDC (0.62 g, HOmy ) yuag dHided. Jf'he

stirred under
(2

PCT/ EP2007/ 0
renoved, the ‘
and washed with water. Et hyI acet ate sol uti @n was
dried over MpSO™4. After renoval of MySO4 and" sol vent,
the residue was diluted with tetrahydrofuran (10 nl),
foIIovved by adding triethyl anmine (0.5 m). The

(5t ethyles zoimabadol 1ryi) dephénydihih Zote-bl esoboadietaod and 2-(6-

i de (0,85 added dr opwi
BN be oz o Tl eny i greouhen By e aSHuiaTRiRsgpared in a
8itmiRRF marer EsXhdf %r‘@%rﬂd]‘@ﬂ HhhivhsMth M fRaBldY bf 5-methoxy-
acetate and washed wth sat. sodi'um bi carbonate, dried
berzoimMidsaple and 2-Chloro-4-phenylthiazole-5-carboxylic acid ethyl ester. 1H-
NMR (DMSO-D6) 8.88 (d, 1H); 8.17 (d, 1/2H); 7.80 (s, 1/2H); 7.82-7.92 (m, 2H);
7.71 (d, 1H); 7.41-7.54 (m, 3H); 7.00-7.13 (m, 1H); 3.82 (s, 3H). MS M/z 351

(M+1).

Hooxylic acid (0.83

Example 16
2-(5-Chloro-6-methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid
and 2-(6-chloro-5-methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic

acid

o)

0
S, HO S /RN
HOm Y NN | )N
N 2; N
Cl o
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After renoval of the magnesium sul fate and sol vent,
the residue was purified on I1sco (0-20% gradi ent

wetdyloaeet ate i n hexane) to give product (287POI/RB2007/051541

yield 10 35%overall). 1 H NVgs5(CDC13) 8.07-8.13 (m
%—g)jﬁﬂlo%(ijr?%hgb@nzg'midaéol-lll-yl(-%—phéhmiaz&g-%-c{atrbo%'acid and

(G&h%rﬁwmmbemmaﬂdﬂazﬁj 4bi‘be|n}/+tl41a@bléﬁ6' katdvxghebeid were
-b-carbonitrile NS N /> N O- -

prepzred iy ﬁétrnl@wna@mﬁroaaﬁf@ém Exgmpls- 4SRN, Vith e scion of 5-
Pﬁg%@?@%mﬁb%fﬁzoc& ri‘wﬁjea%gl!?ﬁnan a?lo }HIGEQ% @hé’?@@hl%%@féaé %grboxyllc acid

athy| 8stehl DMz Bﬁer(MHt).hl azol e- 5- car bom trile as

described in Exanple 1 (63 ng, 0.28 mmol). M5 Mz 363

(M+1) 20 5, 6-Di net hoxy-1-[4-phenyl-5-(1

Htetrazol -5-yl)-thiazol - &dmipik 47 benzoi mi dazole N-N

NN NSN /> NNko~ ,0 25 Amxture of

2-(55 Bimetm)twbgmmmidamﬁaﬂd) 44 3ymethpxyphenyhthiazole-5-
carbonl t rile (261 ng, 0.72 mmol), sodium azide

fi%% ammoni um chloride (250 ng) in

N- et hyl pyrrol idone (2.5 mM) was stirred at 110 C for

1 hr. WD 2007/096315 PCT/ EP2007/ 051541 83 Water was

added and the m xture xtracted with nethyl ene

chloride. After renpgs sol vent, the residue was

purified by HPLC to Viel roduct (138.1

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-methoxyphenylboronic acid (22.8 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(3-methoxy-phenyl)-thiazole-5-carboxylic acid (17.6 mg,
43%) as a white solid. 1H NMR (400 MHz, DMSO-dg) & ppm 13.63 (br.s., 1 H);
8.83 (s, 1 H);7.83 (s,1H);7.49-7.54 (m, 2 H); 7.40 (s, 1 H); 7.41 (t, 1 H); 7.06
(ddd, 1 H); 3.86 (s, 3 H); 3.85(s, 3 H); 3.82 (s, 3 H). MS m/z 412 (M+1).
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ng, vield 47%. 1 H NVR (DVMSO-D6) 8.78 (s, 1 H);
8.21-8.29 (m 2H): 7.86 (s, 1 H: 7.36-7.50 (m 3H):

w@280/09615 3H); 3.88 (s, 3H). M5 Mz 406 (Mtl).PEI/EP2007/051541

Exanpl e 13 86
2- (5, 6- D net hoxy- benzoi m dazol -1-yl ) - 4- phenyl -t hi azol e
-5-carboxylic acid cyclopropylamde O HS I>N/---

N N O O | 10 Example 18
2-&5 - Di met hoxy- benzoi m dazo| - E‘ enyl -t hi azo| e
2ﬂ &PHBS%WQ’S"BQPEO"'&'?@IZBHdﬂwz(%"d@'mﬁ RYepheryl)thigzple-5-

)ﬁng dgyhoxy- benzoi m dazol - 1-yl) - 4-
eny thi azol e-5-carboxylic acid ethyl ester (24 ny,

0.06 nmmol) and cycl opropyl am ne in nethanol (4 nolar)
as descri bed above in the general am de 15 formation
procedure. Product was Jsol ated by preparative HPLC
10 ng, 40% 1 H NVR (DMSQ-D6) 8.8 (s, 1 H); 8.54 (t,

1H; 7.80-7.87 (m 2% 1-7.55 (m 3H): 7.38 (s,
1 H: 3.90 (s, 3H): 3.80\(4, 3H); 3.25 (g, 2H); 1.08

(t, 3H). M5 Mz 421 (Mr1).)2@ Exanple 14

2- (5- Chl or obenzoi ni dazdéP<1-4I »\Af-mﬁnyl t hi azol e-5-carb
oxylic acid and 2-(6-

chl or obenzoi ni dazol - 1- yl - 4- phen I azol e- 5- car boxyl i
caid OO0 HOSHOSN/NI ' Nci ci 25 WO

2007/ 096315 PCT/ EP2007/051541

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3,4-dimethoxyphenylboronic acid (27.3 mg, 0.15 mmol) gave 2-(5,6-
Dimethoxy-benzoimidazol-1-yl)-4-(3,4-dimethoxy-phenyl)-thiazole-5-carboxylic
acid (26.4 mg, 60%) as a white solid. 1H NMR (400 MHz, DMSO-ds) & ppm
13.45 (br.s., 1 H); 8.83 (s, 1 H); 7.86 (s, 1 H); 7.66 (d, 1 H); 7.60 (dd, 1 H); 7.40
(s, 1H);7.08 (d, 1H); 3.87 (s, 3 H); 3.85 (s, 3 H); 3.84 (s, 3 H); 3.82 (s, 3 H).
MS m/z 442 (M+1).

Example 19

4-(3-Chloro-4-fluoro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-

5-carboxylic acid

Cl

HO / »\N&N
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84
2- (5- Chl or obenzoi m dazol - 1-yl ) - 4- phenyl t hi azol e-5-carb

w@xyziogs3exi d and 2- (6- chl orobenzoi m dazol - 1 PCT/EP2007/051541

-yl)-4-phenyl t hi azol e-5-carbogylic acid were prepared

e R hadier ey 08 erdRa i Exa i 2 B P alte @ B et
BOAZzGImidd 21-9- - tHi@rlé Bhtarbok rcfacﬁ@hmwl|63ter6(€10dng50 1 mmol)

ethyl ester. M5 Mz 356 (M1 Exanpl e 15
gngé %@Wﬂ@ﬁmhenylboromc acid (26.2 mg, 0.15 mmol) gave 4-(3-Chloro-

gj_f?@fé’ bohdinyih - & R BRRNb Y- B8R L 6mas A PRy thigz a6 S Bt xylic acid
{\/BIZ"nmlgbeag%)iaa;i ot SDig) ) HANBIRS (400 iz BMSO- oty Sty 13.79

o PR a2 50 8 8870 T DY (A Bz B RN W P57 ¢,
i ?,27_2.9%9 . VW) ggpheny h3.p§geﬁs5+)pqngwl43q @mp}_ and

enzoi
yI)-4-phenyIth|azoIe 5-carboxylic acid were prepared
n

ina 15 simlar manner as dhat [ Exanple 1 starting

with the reaction of 5-ne |§|/p_le zoi m dazol e and
2-(678- Dirﬁ fh Béht@inﬁhﬂ@h@t—5 a8 itldre-phéenyIRthiazole-5-
esft er. ® (DVSO- D6) 8. )ﬂ? lId, 1 I—I)?HSI%?-&(d, oe

qamxvlmmd(s 1/2H) 7 82- 7 92 (m 2H); 7.71 (d, 1
H; 7.41-7.54 (m 3H); 7.00-7.13 (m 1 H; 3.82 (s,
3H). Ms Mz 351 (M+l). 20 Exanple 16

2- (5-Cnhl or o- 6- et hyl benm dazol - 1-yl ) - 4- phenyl t hi azo

| e-5-carboxylic aci dr—8
2- (6-chl or o- 5- net hyl benzo
| e-5-carboxylic acid 25 O/o\

'dazol 1-yl)-4-phenyl thiazo
HOS/~ HOS ON

/§N

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-fluorophenylboronic acid (21 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(3-fluoro-phenyl)-thiazole-5-carboxylic acid (7.8 mg, 20%)
as a white solid. MS 400 m/z (M+1).



/> NN/ NNN ,o00 OC Cl W 2007/096315
PCT/ EP2007/ 051541 85
WQ@2{030%31Dr 0- 6- met hyl benzoi m dazol - 1- yl) - 4- phepyl/EPi0oaza51541
| e-5-carboxylic acid and 88
2- (6-chl oro- 5- et hyl benzoi m dazol - 1-yl ) - 4- phenyl t hi azo
| e-5-carboxylic acid were prepared in a simlar
manner as that for Exanpl €xangpler21 ng with the
reacti on of 5- Chl oro-6-nethyl benzaqi m dazol e

5B hiososmheTyAy Py Bieag netoxy e Mig s try N hiasg)e-5-

z 370 (M+l). Exanple 17
gé;(@)gl%%n%{{jhoxy- benzoi m dazol - 1-yl ) - 4- ( 3- net hoxy- phen
yl)-thiazol e-5- carboxylic acid 10 o HO ~\\ S N\N O
Oln a simlar manner as_described for Exanple 26,
4- br ono- 2- (5, 6-di net ho cl
benzoi m dazol - 1-yl ) -t hi e-5-carboxylic acid nethyl
ester (40 ng, 0.1 nmol) 1§ gpd 3- nethoxyphenylboronlc
acid (22.8 ng, 0.15 mual) 2- (5, 6- D nmet hoxy-
benzoi m dazol - 1-yl ) -4-( d';?y nyl)-thi azol e-5-ca

rboxylic acid (17.6 ngHO 43% a white solid. 1 H
NVR (400 MHz, DWVSO d6) 6 ppm 13 br.s., 1 H); 8.83
(s, 1 H,; 7.83 (s, 1 H); 7.49-7. (m 2H); 7.40 (s,

1 H; 7.41 (t, 1 H; 7.06 (ddd\ 1054)— 3.86 (s, 3 H;
3.85(s, 3 H; 3.82 (s, . MSWiz 412 (M+1). WO

2007/ 096315 PCT/ EP2007/ 051541 86 Exanple 18

2- (5, 6- D met hoxy-benzoi m dazol - 1-yl ) -4- (3, 4- di met hoxy-
phgRithilartribsded & Gesdridicbldysy Ekemprd 26, 4-bromo-2-(5,6-dimethoxy-

benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 2-chlorophenylboronic acid (23.5 mg, 0.15 mmol) gave 4-(2-Chloro-phenyl)-
2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (19.2 mg, 46%)
as a white solid. 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.63 (br.s., 1 H); 8.82 (s,
1 H);7.73 (s, 1 H); 7.59-7.65 (m, 2 H); 7.51 (id, 1 H); 7.46 (d, 1H); 7.39 (s, 1 H);
3.85(s,3 H);3.81 (s,3 H). MSm/z 416 (M+1).

Example 22

4-Benzo[1,3]dioxol-5-yl-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid

N
" / »\N&N



10

15

50 HO~\\ SN\N OOIn a simlar manner as
descri bed for Exanple 26, 4-bronp-2-(5, 6-di net hoxy

whenzovdasitiazol - 1-yl ) -t hi azol e- 5- car boxyl i ¢ aci BCTrEP1Y1/051541

ester (40 mg, 0.1 mmol) 10 apd

g LR S SRR, BRafipldde i Pom:2; B hnony-
n@mimwmmﬂyw tfﬁ@zcﬂé@@a@omrdwwmeth |tk (@Eﬁn (Dn:J mmol)

60% as a white solid. 1 H NWR (400
ﬁﬁ%3 %mﬁ@ylgﬁedlgxybqnqqpebgrcg‘gc qid (2449 m970§é3 '(”@0019?456 4-

%gﬁgci[ﬁ %]dl%g!?%@-yz gqggé-gﬁnetﬁ g%bfﬁzé‘i% (?_éfbl ejl)élzj)dzlaéﬂolg%:&arboxylic

3ci83105 m3, Bh%) at: Whitersplid4 R M2 U26 BNl e 19

4- (3-Chl oro-4-fl uoro-phenyl)-2-(5, 6-di met hoxy-benzoi m

dazol -1-yl)-thiazol e- 5-carboxylic acid 20 F C \ /

HO~\\ SN\N OO0 OW %3& c'gl 6315 PCT/ EP2007/ 051541

87 In a simlar manner as I'bed for Exanple 26,

4-(B[49Dmrﬂef6-p®|ediyljiﬂ-h5),ﬁydlmethoxy-benzmmldazol 1-yl)-thiazole-5-
dazql - 1-yl ) -t hi azol e-5-carboxylic acid nethyl

%@'E XVzFoa , 0.1 mml) and

3-chl oro-4-fluorophenyl boronic acid (26.2 ng, 0.15

nmol ) gave 4-(3-Chl oro-

4-f | uor o- phenyl ) - 2- ( 5, 6- df'net hoxy- benzoi m dazol - 1-yl ) -
t hi azol e-5-carboxylic *d 5 (8.2 ng, 19% as aV\/nl te
solid. 1 H NWR (400 O-d6) 6 ppm 13.79
B
HO
S)\N&N
o

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3,4-dichlorophenylboronic acid (28.6 mg, 0.15 mmol) gave 4-(3,4-Dichloro-
phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (15.9 mg,
35%) as a white solid. 1H NMR (400 MHz, DMSO-ds) & ppm 13.81 (br.s., 1 H);
8.85 (s, 1 H);8.25 (d, 1 H); 7.97 (dd, 1 H); 7.81 (s, 1 H); 7.79 (d, 1 H); 7.39 (s, 1
H); 3.85 (s, 3 H); 3.87 (s, 3 H). MS m/z 450 (M+1).
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(br.s.,1 H; 8.84 (s, 1 H); 8.22 (dd, 1 Hy; 8.01
(ddd, 1 Hy: 7.81 (s, 1 H; 7.57 (t, 1 H; 7.39 (s, 1

wog0789875 (s, 3 H); 3.85 (s, 3 H. M5 mlz 434 ¢a&kLP2007/051541

Exanpl e 20 10 90

2- (5, 6- D net hoxy- benzoi m dazol -1-yl ) -4-(3-fl uoro-pheny
| )-thiazol e-5- carboxylic acid F HOJ S N\N OOO0 15
In a simlar rranner as desaxra'nbplé dpr Exanpl e 26,

4- br ono- 2- (5,

B‘éﬁzﬁ)P!ﬁ’BH&%¥'he§)F9U¥'ﬁlﬁaﬁb1MB%QT‘EBRWPYJ RhenyIhthiggele-5-
0.1 mmol ) and 3-fl uorophenyl boronic

g%f%’?é‘%oanga 0. 15 nmol ) gave 2-(5, 6-Di net hoxy-

benzoi m dazol - 1-yl ) -4-(3-fl uoro-phenyl)-thiazol e-5-car

boxylic acid (7.8 ng, 209 as a white solid. M 400

mz (M:l). WO 2007/ 096315 PCT/ EP2007/ 051541 88

Exanmpl e 21
4- (2- Chl or o- phenyl ) - 2-/€5\6- di net hoxy- benzoi m dazol - 1-y
l')-thiazol e-5- carboxacid 5SN HO/ \ Oln a
simlar manner as descrtBed for Exanple 26,

4- br ono- 2- (5, 6- di net hoxy N

benzoi m dazol - 1-yl ) - t'Ri az4g e)ic oxylic acid nethyl

ester (40 ngy, 0.1 mol)]J 10sand\2- ¢hl or ophenyl bor oni c
acid (23.5 ng, 0.15 nm®l ) gave - Chl or o- phenyl ) -

2- (5, 6-di net hoxy-benzoi m dazol -

-yl )-thiazol e-5-carboxylic acid .2 ng, 46% as a
white solid. 1 H NVR (400 MHz_ d6) 6 ppm 13.63

(br.s., 1 H,; 882 (s, 1H; 7.73 (s, 1 H); 7.59-7.65
(m 2 H,; 7.51 (td, 1 H; 7.46 (d, 1 H); 7.39 (s, 1

E%é sir%]asrsmér‘?’hersas'_giésc?ﬁ'bsegi fSFQ’Exg’mEQe' 28{5 4-‘r1>1rozmg'-]26-;(5(,é/-H'dl1 r)néthoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-isopropylphenylboronic acid (24.6 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(3-isopropyl-phenyl)-thiazole-5-carboxylic acid (18.6 mg,
44%) as a white solid. 1H NMR (400 MHz, DMSO-ds) 6 ppm 13.61 (br.s., 1 H);
8.83 (s,1H);7.88(s,1H);7.83(t,1H);7.74 (dt, 1 H); 7.39 (s, 1 H); 7.40 (1, 1
H); 7.36 (dt, 1 H); 3.86 (s, 3 H); 3.85 (s, 3 H); 2.93-3.03 (m, 1 H); 1.26 (d, 6 H).
MS m/z 424(M+1).

Example 25

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-thiophen-3-yl-thiazole-5-carboxylic

acid

HO / »\N&N
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Exanpl e 22
4- Benzo[ 1, 3] di oxol -5-yl -2-(5, 6-di net hoxy-benzoi m dazol

WO 100yl0d63thi azol e-5- carboxylic acid oho HO ~ kAT/BPNOY/O$1541

O 20 -O O WO 2007/ 096315 PCT/ BP2007/051541 89 In a
simlar manner as described for Exanple 26,
4- br ono- 2- (5, 6- di net hoxy-

hﬁ@éﬁhll’ﬂrdﬂQMer]aS/djésdribledszf Exémp&f be)4-bremag- (b, 6®limgthoxy-

este

@eazmmogﬁ@d H}@@%ﬁ)e%l@@mm igamathylepter (4§, mg. Q.4 mmol)
AR e zoorpnic ad 4192 Mo 12 1B9Y 9548 556 Pupsina

bgmaeltrirdazodm eyl)54dbnopbsy43 yl-tﬁiazoieslS(c]a@b@(yﬂrg ,ackb@0. s 78%)

white solid 4 1 le 2

45 eanniorall of o NMB 00 ke béﬂ%&@?ﬁw 38 PAof il B 8:84 (s

I

RS WP T k*qné%?e?ﬁ Bk o S e e 1)

2@914(sb3d1+)0325((5 BHE. MM oKy 388 (M+1).

benzoi m dazol - 1-yl ) -thi azol e-5-carboxylic acid nethyl

ester (40 ng, 0.1 mmol) 15 and

3, 4-di chl or ophenyl boronic acid (28.6 ng, 0.15 nmol)

gave 4-(3,4-Dchloro-
phenyl ) - 2- (5, 6- di et hoxy- FX@mPlei 2fhzol - 1-yl ) - t hi azol e-

e e L e R
fhethyks, 1 H); 8.25 (d, 1 H,; 7.97 (dd, 1 H; 7.81 (s,

1 H; 7.79 (d, 1 H; 7.39 (s, 1 H,; 3.85 (s, 3 H;

3.87 (s, 3 H. M5 nz 450 (M+1l). WD 2007/ 096315

PCT/ EP2007/ 051541

To a solution of 4-bromo-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid methyl ester (40 mg, 0.1 mmol), 4-methylphenylboronic acid
(20.4 mg, 0.15 mmol) in ethylene glycol dimethyl ether (1 ml) was added NaCOs;
(2M, 100 pL, 0.2 mmol) and [1,1'-bis(diphenylphosphino)-ferrocene]dichloro
palladium(ll) (4 mg, 0.005 mmol). The mixture was heated to 100 °C for 3 hrs.
The solvent was evaporated and 2 ml water was added. |t was then extracted
with 2 x 3 ml EtOAc. The combined organics were concentrated in vacuo. To
this crude was added THF (0.5 ml), water (0.5 ml), methanol (0.2 ml) and NaOH
(20 mg, 0.05 mmol). The mixture was heated to 60 °C for 3 hrs. The solvents
were evaporated and the crude was purified by prep-HPLC to afford 2-(5,6-
Dimethoxy-benzoimidazol-1-yl)-4-p-tolyl-thiazole-5-carboxylic acid (21.1 mg,
53%) as a white solid. 1H NMR (400 MHz, DMSO-d) & ppm 13.57 (br.s., 1H);
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90 Exanple 24
2- (5, 6- D net hoxy-benzoi m dazol - 1-yl ) -4-(3-i sopropyl - ph

we@eyzpodsind azol e- 5- carboxylic acid 5 HO ~ \\ sPC¥/ER00TDDS1541

Oln a simlar manner as descppbed for Exanple 26,

y A= [ : : :

BE S AT SO ot oo L H: 2205 e388 6 Addhghes(s. 3 1)
239%e(s, 849). S f/z1398MN}1)10 and

3-i sopropyl phenyl boronic acid (24.6 ng, 0.15 nmol)

gave 2-(5, 6-Di net hoxy-

benzoi m dazol - 1-yl)-4-( 3- ié‘%ﬁ'ﬁ phenyl ) -t hi azol e- 5-
carboxylic acid (18.6 ng, eialliSTa white solid. 1 H
RiVR, 6-Dite thdrx y-DbBzd mtidago byl :3-c>lolybthiazolei5ddarbogyl&Sacid
(s, 1 H; 7.88 (s, 1 H; 7.83 (t, 1 H; 7.74 (dt, 1

H; 7.39 (s, 1 Hy X400 (t, 1 H); 7.36 (dt, 1 H);

3.86 (s, 3 H; (S, 3 H; 2.93-3.03 (m 1 H); 1.26
(d, 6 H. 15 M5 WX 424(M+1). Exanple 25

2- (5, 6- D net hoxy- benzg+ni dazol - 1-yl ) - 4-thi ophen- 3-yl -t

hi azol e- 5- car boR9Li c // adj.d s HO~\\ s N\N 000
7/051541 91 In a simlar

manner as described for Ex e 26,
4- br ono- 2- (5, 6-di net hoxy-
benzoi m dazol - 1-yl ) -t hi azol ~car boxylic acid nethyl

ester (40 ng, 0.1 nmol) _ardd tkj ophene-3-boronic acid
(19.2 ng, 0.15 mmol) gave 2-(5,6-D nethoxy 5

benzoi m dazol - 1-yl ) - 4-t hi ophen-3-yl -t hi azol e- 5- car boxy
lic acid (30.1 ng, 78%

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 2-methylphenylboronic acid (20.4 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-o-tolyl-thiazole-5-carboxylic acid (22.5 mg, 57%) as a
white solid. 1H NMR (400 MHz, DMSO-ds) & ppm 13.43 (br.s., 1 H); 8.82 (s, 1
H); 7.68 (s, 1 H); 7.41(d, 1 H); 7.40 (s, 1 H); 7.31-7.39 (m, 2 H); 7.27 (td, 1 H);
3.85 (s, 3 H); 3.81 (s, 3 H); 2.29 (s, 3 H). MS m/z 396 (M+1).

Example 28

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(4-methoxy-phenyl)-thiazole-5-
carboxylic acid

—0,

" / »\N&N
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Wdz(ﬁ)I/OQ«:th 1 H,; 7.86 (

as a white solid. 1 MR (400 MHz, DMSO-d6) 6 ppm
13.74 (br.s., 1 H); 8 (s, 1 H); 8.55 (dd, 1 H);

s, 1 H) 7.66 (dd, 1 H)PCTEBD07/051541
3.891 (s, 3 H; 3.8%(s, 3 H=. M5 niz 388

S,
AT f%"%%@@%@%ﬁ A&tribedfar EXRTPIS, 26, 4Drome;3: {5 S imsony-
Eg?zuc? im(i)dr?zg -Hi@)-etdzb e Bt drpbxyia @ld\lﬁéth@ esterQ401hg,T®.1ammol)

206 fomsthaxyshenbarniossidudaBang @d 2danmpl)agve: Zi(apdpigiethoxy-

TP PR 0 40 Schhy Py o o

QQWIasraangw(solld dit HEN MR (mmramHz( DMSQD- Sl etB. EIaZ( L1 H);

B2 AN e G tehy P 20y 2,39 el TeF ol H: 387 (5. 3
Z'é@é'é‘% 3%& (803 HY. Q@S mmlk- (Ve mi xture was

ated to 1 for 3'hrs. The solv nt was evapor at ed
and 2 m vvater was added. It was then extracted wth
2 x 3 m EtOAc. The corrbl %ed orlgg%cs wer e
concentrated i n vacuo. de was added THE
4?258 D’if]uo%ﬁén&l@-ﬁ&% Hm@ﬂ‘ié‘@ibbné@lrﬂldﬁzbl-qfﬂ) Nﬁ@zble 5-

The m xture was heated to 60 C

G@TbQ(MthaCKI’he solvents were evaporated and the crude
was purified by prep-HPLC to afford 2-(5, 6-
Di net hoxy- benzoi m dazol - 1-yl)-4-p-tolyl-thi azol e-5-car
boxylic acid (21.1 ng, 399 as a white solid. 1 H NWR
(400 MHz, DVBO-d6) 6 ppm(13.57 (br.s., 1 H; WO
2007/ 096315 PCT/ EPZOO 541 92 8.82 (s, 1 H); 7.83
(m 3 H; 7.39 (s, 1 N 31(d 2 H; 3.86 (s, 3 H;
3.85(s, 3 H, 2.39 (s, 3 M5 nlz 396 (M+1l).
Exarrpl e 27 5 HO

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 2,3-difluorophenylboronic acid (23.7 mg, 0.15 mmol) gave 4-(2,3-Difluoro-
phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (16.2
39%) as a white solid. 1H NMR (400 MHz, DMSO-a) 6 ppm 13.81 (br.s., 1 H);
8.83 (s, 1 H);7.74 (s, 1 H); 7.52-7.64 (m, 2 H); 7.40 (s, 1 H); 7.33-7.39 (m, 1 H);
3.85(s,3 H);3.83 (s,3 H). MSm/z 418 (M+1).
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s VAN OOO 10 In a simlar manner as descri bed for
Exanpl e 26, 4-brono-2-(5, 6-di met hoxy-

whenzovdasitiazol - 1-yl ) -t hi azol e- 5- car boxyl i ¢ aci BCTrEP1Y1/051541

ester (40 ng, 0.1 nmol) and 84net hyl phenyl boroni c
acid (20.4 ng, 0.15 mmol ) gave 2-(5, 6-D net hoxy-
benzoi m dazol -1-yl)-4-o-tolyl -thiazol e-5-carboxylic
acid (22.5 ng, 57% as a Bsamysles30id. 1 H NVR (400

VHz, DMSO- d6) 6 ppm 13.43 Sbr.s. 1 H,; 8.82 (Is 1 15
&(5, QDggetgoxbepmzormlgggg!- -Jyl)zﬁl-’(Q-,hy&t;oe(y;plpn*) 2-ih|azole-5-
%@,’lo){y"% H; 7.27 (td, 1 H; 3.85 (s, 3 H;

2 29 (s, 3 H. M5 nlz 396 (M1l).
Exanpl e 28

2- (5, 6- D net hoxy-benzoi mi dazol -1-yl ) - 4- (4- nmet hoxy- phen
yl)-thiazol e-5- 20 cay ig acid -o HO ~\\ s NN\N
O 0 O W) 2007/096315 R FP2007/ 051541 93 In a
simlar manner as described for Exanple 26,
4- br ono- 2- (5, 6- di met hoxy-
benzoi m dazol -1-yl) -
ester (40 ng, 0.1 nmol) and 4-
acid (22.8 ng, 0.15 mm® ) gave
benzoi m dazol - 1-yl ) - 4- (4- nmet hox 2
rboxylic acid (20.3 ng, 5 49% as {/white solid. 1 H
NVR (400 MHz, DVBO-d6) 6 ppm 13453 (hr.s., 1 H; 8.82
(s, 1 H; 7.94 (d, 1 H; 7.83 (s, 1 H; 7.39 (s, 1 H);
7.05 (d, 1 H; 3.87 (s, 3 H; 3.8 (s, 3 H,; 3.84 (s,
H, MS mz 412 (M1). appl e 29 10 .
El ¢3'Mmgh rf‘%’bﬁ”cﬁspﬁ(‘ﬂ%?ﬁﬂbﬁdgét %?%maf%%@lsr@w "Beitz - kg roxy-
bdn2dididdYod | RtrRazdlesbe¥bkicAsdid nfethyl ester (40 mg, 0.1 mmol)

and 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol (33.0 mg, 0.15 mmol)

a'r\\bﬂxyl ic acid nethyl
et hxyphenyl bor oni ¢

gave 2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(2-hydroxy-phenyl)-thiazole-5-
carboxylic acid (3.5 mg, 9%) as a white solid. MS m/z 398 (M+1).

Example 31
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid

Cl

" / »\N/\N

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-chlorophenylboronic acid (23.5 mg, 0.15 mmol) gave 4-(3-Chloro-phenyl)-



F HO~\\ s N\N OOO 15 In a simlar manner as

descri bed for Exanple 26, 4-brono-2-(5, 6-di net hoxy-
whenzovdaitlazol - 1-yl ) thi azol e- 5- carboxyl i ¢ aci BCTrEP191/051541

ester (40 ng, 0.1 and 85 3-di fl uorophenyl boronic

By folpet ?ﬁl@%@"')‘ﬁ?ﬁ?ﬁ%ﬁ itk l8d o gng. 21%)
8s cawhiexyblid: WS /A 46 2M+$9% as a white solid. 1 H

NMR (400 MHz, DMBO- d6) 6 ppm13 81 (br s., 1 H; 20
8.83 (s, 1 H: 7.74 (s, 1 H: 7.52- 64(m 2 H); 7. 40

(s, 1 H; 7.33-7.39 (m 1 H); 3.83 (s,
3 H. MS mz 418 (M), V\Ei)za&p)%ogs
2q5/6=biraethddtbénzoidvidazakbid)- amaphthalen 1-yl-thiazole-5-
Di rret hoxy- benzoi m dazol - 1-yl ) - 4- (2- hydr oxy- phen
9?§b9’1¥| id.5 " carboxylic acid 50 HO' \\ SN\N O
Oln a simlar manner as described for Exanple 26,
4- br ono- 2- (5, 6-di net hox Q
benzoi m dazol - 1-yl)-t Q 5-carboxylic acid nethyl
ester (40 ng, 0.1 mmol 10 and
2-(4,4,5,5-tetranet hyl . [
(33.0 ng, 0.15 mol)
2- (5, 6- Di met hoxy- benZ8ini ¢ |
yl)-thiazol e-5- carboxy]ic acid\(3.5 ng, 9% as a
white solid. MBS mz 398 (M+l). BExanple 31 15
4- ( 3- Chl or o- phenyl ) -2- (5, 6-di e - benzoi m dazol - 1-y
| )-thiazol e-5- carboxylic acid H \\

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 1-naphthaleneboronic acid (25.8 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-naphthalen-1-yl-thiazole-5-carboxylic acid (15.9 mg, 37%)
as a white solid. 1TH NMR (400 MHz, DMSO-ds) 6 ppm 13.41 (br.s., 1 H); 8.85
(s, 1 H);8.01-8.09 (m, 2H); 7.92 (dd, 1 H); 7.72 (dd, 1 H); 7.69 (s, 1H); 7.50-7.65
(m, 3H); 7.40 (s, 1 H); 3.84 (s, 3 H); 3.68 (s, 3 H). MS m/z 432 (M+1).

Example 33
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-pyridin-3-yl-thiazole-5-carboxylic
acid
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SN\N O-00- 20 In a simlar manner as descri bed
for Exanple 26, 4-brono-2-(5, 6-di nethoxy-

whenzovdasitiazol - 1-yl ) -t hi azol e- 5- car boxyl i ¢ aci BCTrEP1Y1/051541

ester (40 ng, 0.1 nmmol) and 8gchl or ophenyl boroni c

acid (23.5 ng, 0.15 mmol) gave 4-(3-Chl oro-phenyl) WO
2007/ 096315 PCT/ EP2007/ 051541 95

Rré%lrﬁﬂedl mahMerxas @@étiﬂbledlfdﬁEthble 26 4- bromo 2- (5 6- dlmethoxy-

-yl )-thiazol e-5-carboxylic acid ngl

%”%%”%%40&1 e zola b eyl asamateester (40 mg 0.1 mmo)
S0l PARPE ORI A8RAE A0 Q) el b s

bemdlmdanmhnqu asaydlelscmyﬂ)dﬁafcoje Franmokeliécid (2.6 mg, 7%) as a

BERG S0 A ONDIES (50 D128 FBS0scky Zrmsny13.68 461 & etighO7 (@
¢§I§;,eé.8§r3§), maq, 866 ( ga,vi H); @@d af r’qa@ﬂ#@i g@qbﬂ §:0n55 (@49 H);
(25.8 ng, 0.15 mol) (

ave
Bez(si rrtya3d6- (5, 3y)) 34851@thH'h)al & m/z 383 (M+1)
-yl -thiazol e-5-carboxylic acid (15.9 ng, 37% as a
white solid. 1 HNW (400 MHz, DMSO d6) 6 ppm 13.41

(br. . 1 H; 8.85 (s, 1%,,,,,%@48 09 (m 2H); 7.92
H);772 (dd, 1 '769& ; 50-7.65 15
br(b.GsPimeihry- benzalmisiazo-s41L.4- 3 ydroxY-msmd) thiapgie-s-

g@f(@’é"%% {jl\/Hrl) Exanpl e 33
- (5, 6-D et hoxy- benzoi mi dazol -1-yl )-4-pyridin-3-yl-th
i azol e-5-carboxylic acid 20 N~/ HO s N ~N

OH

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-hydroxyphenylboronic acid (20.7 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(3-hydroxy-phenyl)-thiazole-5-carboxylic acid (2.4 mg, 6%)
as a white solid. MS m/z 398 (M+1).
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O 0 O W) 2007/096315 PCT/ EP2007/ 051541 96 In a
simlar manner as described for Exanple 26,

wd20roms312- (5, 6- di net hoxy- PCT/EP2007/051541

benzoi m dazol - 1-yl ) -t hi azol e- §7car boxyl i ¢ aci d mnet hyl
ester (40 ng, 0.1 nmmol) and pyridine-3-boronic acid
(18.4 ng, 0.15 mmol) gave 2-(5, 6-D nmet hoxy 5

benzoi m dazol 1 yI ) - 4- pyr|Ej<|a|m|&ey35t h| azoI e 5-car boxyl

ic acid (2 7% H NVMR (40

a5 C'T!imﬁjﬁ}'%"ﬁﬁﬁmz%“wz@!ﬂ ﬂ) -4- th'—l)V' t!?"f!?P'?'@ CarPOlelC

5big ind bl onedojrhcieg it oy Hszplo
¢arbaxyhc,add85 (s, 3 H). M5 mz 383 (Mr1l). 10 Exanple
?r;:t ﬁm((g g-er?zoi Pdazol - 1-yl ) - 4- ( 3- hyjir oxy- phenyl ) -t hi az

ol e-5- carbo ogid Q4 HO ~ N "SSMNE\N QP In In a
simlar manngﬂ as|de>&em%|d for Exa |e>?®‘

4- br ono- 2- (5, 6=diTEN hox)
benzoi m dazol e- 5- ch xylic nmet hyl
ester (40 ng,~& o|3-h ’Bxyphenyl orpnic
acid (20.7 ng, 0.15 nmolp) gave 2-(5, 6- Di mneChoxy-

benzoi m dazol - 1-yl ) - 4- ( 3- hydr oxy- phenyl ) -t hi azol e- 5-ca
rboxylic acid (2.4 ng, 6% 20 as a white solid. M

gé-r@ﬁgréé’l%)oro-\%"n28%65’2%?—31151)-ﬁ%ﬁﬁﬁ%géﬁggé&rbo%ic acid and
2-(6{aTbB-Aubro-bermdodmlzrizobi W|)d4’mbﬂ?}t|'l’yﬂézﬁe phemybxylibizrid were

zol e-5-carboxylic acid and

PLaRaredh TR 518 TaRRRTAS6H Fardasasmple-y startindowish §ne raaction of 5-
éRbf5-B-fludrSEE RNl daS oFARh & Ghiof§ 4 DHERy fhidzole-5-carboxylic acid

ethyl ester. MS M/z 374 (M+1).

Example 36
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid amide

Cl

o Sﬁ\o/
o & e
oK
N Cl

—0 o

2,4-Dichloro-thiazole-5-carboxylic
acid methyl ester

4-Chloro-2-(5,6-dimethoxy-benzoimid
azol-1-yl)-thiazole-5-carboxylic ac
id methyl ester

A suspension of sodium hydride (60%, 638 mg,15.93 mmol) in dry
dimethylformamide (30 ml) was cooled to 0 °C (ice bath). 5,6-
Dimethoxybenzimidazole (1.42 g, 7.96 mmol) was added in one portion and the

mixture was stirred at 0 °C for 15 min. A solution of 2,4-dichloro-thiazole-5-



/> NNI / NNN C d F F

2-(5-Chl oro-6-fl uoro-benzoi m dazol -1-yl)-4-phenyl -thi a
wa edoends3ear boxylic acid and PCT/EP2007/051541

2- (6-chl oro-5-fl uoro-benzoi m dgzol - 1-yl ) -4-phenyl -thi a

FAERTISRBTAY A8 B K557 HOnAR ) dfefiyfMbfiae (1
ranhs added drophisera- 060 ang spkiegaeaditoainlee fands min. The
2- Chl or o- 4- phenyl t hi azol e- 5-car boxyljic acid

Eaacipn Was qenciied qid- witkyiAhpadedes h{g:irochloric%tcitg/(go ml). The
P e I SR

ar box
vacdum oMellto glile\ tNe@esired pr@lit-as?2a BeiDel sthilqR G4t &, 94% yield).

e S 8T ot hoxy- benzoi m 1dazol -1

-yl )-thiazol e-5-carboxylic ac id nmethyl ester 20 A
suspensi on of sodi um hydride (60% 638 ng, 15.93 muol)

indry dinethylfgymarde (30 nl) was cooled tap0 C
(ice bath). 5, 6- t hoxybenzi m dazole (1.42 g\ Z796
nmol ) vvas\,ﬁdd/eg iln one portion and the _xixt \ was
stirred at_ @ CRorcl5 m n. A sol ution of N’<\N

2, 4-di ch §-t hi azol e-5 WO 2007/ 09631

PCT/ EP2007/051541 98 o

—0 —o’ Cl

O—

~—

4-Chloro-2-(5,6-dimethoxy-benzoimid 4-(3-Chloro-phenyl)-2-(5,6-dimethox
azol-1-yl)-thiazole-5-carboxylic ac y-benzoimidazol-1-yl)-thiazole-5-ca
id methyl ester rboxylic acid methyl ester

A solution of 4-chloro-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid methyl ester (1.00 g, 2.83 mmol) in DME (15 ml)/ 2M NaxCO3 (4.94 ml, 9.9
mmol) was treated with 3-chlorophenylboronic acid (660 mg, 4.24 mmol) and
Pd[PPh3]4 (320 mg, 0.285 mmol) for 20 min at 120 °C in a microwave synthesizer.
The reaction was quenched with water at rt and the precipitate was collected by
suction filtration, washed with water and dried in a vacuum oven. The crude was
absorbed on silica and purified on a silica gel column with a 30-100% ethyl
acetate/ hexanes gradient over 30 min to afford the product as a beige solid (850
mg, 70% vyield). LC-MS m/e 430.0 (M+H")

o 0
%
s 0 ~ OH
P Ry
_oj ; Cl
—0 b cl O—

4-(3-Chloro-phenyl)-2-(5,6-dimethox 4-(3-Chloro-phenyl)-2-(5,6-dimethox
y-benzoimidazol-1-yl)-thiazole-5-ca y-benzoimidazol-1-yl)-thiazole-5-ca
rboxylic acid methyl ester rboxylic acid



10

15

carboxylic acid nethyl ester (1.69 g, 7.96 mmol) in
dry dinmethylformamde (10 m) was added dropw se at O

waE2@ndosti rring was continued for 15 mn. The PCEBBIDDOS1541

was quenched at 0 Cwith 1 N agueous hydrochloric acid

AStisPahsigh ¥ a:EEaHbl-PRefFEI Cordh i bR Ei Gzl
mr@;nnlé@ cmrbexylfmeac;ﬂ@mmmd emt@d(%o rag, foBeh@el)semHF/water (50

94% 'y Ielw{z me 340.0 (MtHt) 00 S o
gﬂ/gﬁ m&mzaq tegates with L@I—@HQOO(8@0@9, 19.8 mmol)’at rt for 2. 25 hr. The

%bghq‘ﬁ otfuoé g\ﬁa%n@{f%%%y'gp erééitL{(?ogls hydrochlgric acid and cooled in

aglige bﬂﬁhaz‘ﬁieep@c@ab@wbioollacte;d Hyesunbionifitteatadn, Washed with
vt hi azol : .

y}é{% : de%tﬁép eaﬂgi r@pngH' f\/agaar%ratrr’%) Poxggfcljr% tﬁgld%sired product
és%héé? s8rd ngg %”8‘7*? érorye[@%@r%wiaé wim*shl azol e
-5-car oxyl I acid ester 2 83" Mol )

in DVE (15 m )/ 2MNa2C(13 (4.94 m 9 9 mol ) was

treated with 3-chl orophenyl bor oni c acid (660 ng, o4.24

nmol ) and Pd[PPh 4 (320 ng, 0.285 nmol) for 20 n

at 120 Cin a gig Yoy e synt hesi zer. The_reag

quenchede,\p/gwr at rt and the preci 7 ai

col l ecte filtration, was with

and dri a vac oven. The crude absorb
silica a urified §n a siliea—egel col with a
30- 106%0et hyl  acet atle/ hexanes gradieRt ower 30 M

to afford t e product as a beige solid (850 ngy, 70%

yiel d) % 430. thoX(M+H+) 00 QaRoTrhent- s Niimathds
nzo ol-T-y¥-t

N~ zole y-benzoimidazol-1-yl)-thiazole-5-ca
rboxyllc aC|d rboxylic acid amide

HBTU (228 mg, 0.60 mol) was added at rt in 2 portions over 90 min to a solution
of 4-(3-chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid (30 mg, 0.07 mmol), ammonium bicarbonate (30 mg, 0.35 mmol) and
triethylamine (0.10 ml, 0.70 mmol) in NMP (1 ml). The reaction was quenched
with water at rt and the precipitate was collected by suction filtration. This crude
product was absorbed on silica and purified on a silica gel column with 100%
ethyl acetate to afford the product as a white solid (25 mg, 84% yield). LC-MS
m/e 415.0 (M+H")
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4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di met hox
4- (3-Chl oro- phenyl)-2 (5, 6-di net hox

W@ 20920203131 dazol - yI )-thiazol e-5-ca PCT/EP2007/051541

y- benzoi m dazol -1-yl)-thi azol ®o5-ca 20 rboxylic acid

met hyl ester rboxyllc acid WO 2007/ 096315

PCT/ EP2007/ 051541 99 A suspensi on of

4- (3-chl or o- phenyl ) - 2- (5, Exdi éhﬂxy ben20|n1dazol 1l-y

[)- thi azole 5- car boxyl i c aci ester %

2-(56-Rim rur’ QW'WPE?W&'P'Qﬁz?*o‘@)'yl)r'rﬁpi?n’ﬂ‘)thlﬁ&? @ %rbexvllc acid

ﬁhény Intidet20 (830 ng, 19.8 nmol) at rt for 2.25 hr.
reactlon m xture was quenched with 1 N aqueous

hydrochloric acid and cooled in 5 an ice bath. The

preci pitate was collected by suction filtration,

washed with water and ethery/and then dried under

vacuumat rt to afford the dg ed product as a beige

solid (718 ng, 87%yield). LGNS me 416.0 (MtH+). 0 O

SOHdSNH2 NN1 NO ~N N cl -0 o\

4- ( 3- Chl or o- phenyl ) - 2- (5, 6-

4- ( 3- Chl or o- phenyl ) -2-(5, 6-d

y-benzoi m dazol - 1-yl) thiazo#

y- benzoi m dazol - 1-yl )-t hi azo rboxylic acid

rboxylic acid am de ép HBTU (228 ng, 0.60 nol) was

added at rt in 2 portl 5 90 min to a solution

of

4- (3-chl oro- phenyl ) - 2 ( - dMret hoxy- benzoi mi dazol - 1-y

[)-thiazol e-5- carboxﬂllc acid (30 ng, 0.07 mmuol),

amoni um bi carbonate (30 ng, 0.35 mmol) and

triethylamne (0.10 m, 0.70 mml) in NW (1 m). The

16300100 BPaF8 8100 ?ﬁ%bgnﬁhﬁ a2 1) AR hiazole-5-
canu;daayucll@ciur(solmg 01035 ol lmlagu rasthgidriesiaod 1 ) dseatided
ﬁ%ﬁ@ﬁ@%@%ﬁ%&e&ﬂf%ub%? ramelbiang NAEOHSS B, 0.075 mmol).

Y Cg p%%%xo%%dg%ltg?feuﬁi%eg bt tomP&ParR8 £6/09 &Rh-S Aniline (6.8 pL,

0.075 mmol) was added. The mixture was stirred for 1 hr. Ethyl acetate (5 ml)

was added. The mixture was washed with water (2 x 3 ml), brine, dried with
magnesium sulfate and concentrated in vacuo. The crude was purified with flash
chromatography (0 to 2% methanol dichloromethane) to afford 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid phenylamide (30 mg,
86.4 %) as a yellow solid. MS m/z 457 (M+1).

Example 38
2-(5,6-Dihydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid

ethyl ester
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Exanpl e 37:
2- (5, 6- D net hoxy-benzoi m dazol - 1-yl) - 4- phenyl -t hi azol e

wo 2ocasdsoxyl ic acid phenylamde: 5 O NH S ONPCIER0ID0S1541

a soI ution of 101

QTIB‘S % K}%nff%%d?ﬁﬁ %%g%n%%ﬁsaehﬁ%ld |E%lﬂﬁ85ﬁlons

dVéYes hyd. ft@l‘ar@mpéﬁsbih dﬂ@(%SDm@ﬁdxyﬁ&zmmldazol 1- yI) -4-
di et h%/I I sopropyl am ne

pbeny W°'©5O%bﬁﬁd'lc)amd‘ﬁ@%ﬁ§i‘3uK%%& 4s 9 m*@@i Uhet@.thylene
@mlﬁTITg i?@tat ﬁ:ﬁ”p?ﬁélw)%lﬁré Rhas 3tifeB-fo 3k 'a!daﬁlogg %(? 'rrln?].r 1d& Rater was

dded e mxture was stirre
atitigd. Metrytene ¢HBomdig wasasmadddtheTesiduexwas Bltevad, the solid was
wth wate

HaRed il vg%t@f B0 Aol SRt phme el AR hendieinigto give
M»%S ﬂ%HUbtf iBId 2 1l5|-NMFP¥@Mg>@§ @BEB 124 9 0/8 78-8.88 (m,
e 2 OXY-

ano |ch o%omat to af 6- D| et
BHDLZZ)BM(SLatIrd))l 7143/‘I7)514(nmliﬁ1h)y|7 ASh{sdol) MQQdarBwa 22 (t, 3H). MS

de (30 ng, 86.4 ¢ Il l'id.
e B2 BN () . Bvampl e 38 20 - SOl

2- (5, 6- D hydr oxy-benzoi m dazol -1-yl ) - 4- phenyl -t hi azol e
-5-carboxylic acid ethyl ester O OS N i>N N CH
HO WD 2007/ 096315 PCT/ EP2GxAmuples3® 101 Boron

g‘éﬁeﬁ'ﬂhs’w )ﬂ{r ﬂh?&fdlgﬁy‘)% éh%y ﬁﬁam . cy?t?o xylic acid

'ons —ove a SUsSpenst o
2-(5, 6-Dinet hoxybenzm m dazol -1-yl) - 4-

)—N
N
OH

HO

2-(5, 6-Dihydroxybenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid was
prepared in a similar manner as that for Example 1 by hydrolysis under basic,
aqueous conditions with LiOH at room temperature starting with the reaction of 5,
6-hydroxybenzoimidazole and 2-Chloro-4-phenylthiazole-5-carboxylic acid ethyl
ester. 'H-NMR (DMSO-D6) 9.47 (s, 1H); 9.07 (s, 1H); 8.67 (s, 1H); 7.84-7.80 (m,
2H); 7,63 (s, 1H); 7.50-7.41 (m, 3H); 7.06(s, 1H). MS M/z 354 (M+1).
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phenyl t hi azol e-5-carboxylic acid ethyl ester (2.04 g,
4.99 mol ) in nethylene chloride at RT. The m xture

wo® 706315 ed for an additional 40 nmins. |ce WabPET/ERRS7/851541

added. Met hyl ene chl ori de wasjgpenoved, the residue was
filtered, the solid was washed with water and a smal |
anount of nethanol, and then dried in air to give the
product (1.72 g, yield 90B®xaniplg-40VR (DVSO- D6) 8.72

1 ; 8.78-8.88 (| 2H); 7.64 (s, 1 . 7.42-7.51
%f(b,esn)b%ethw-pgpzmni(lﬁ,azq!-'ibwlxhaz(3z+tb(1§l-nh95?/lhthIasﬂje-51vs

%@@(ﬁ%ic@@i ) 10 Exanple 39 2-(5,

- roxybenzoi m dazol - 1-yl ) - 4- phenyl -t hi azol e- 5- car
boxylic acid O HOS /N I >NNOH HO 15 2-(5,

6- Di hydr oxybenzoi mi dazol - 1-yl ) - 4- phenyl t hi azol e-5-carb
oxylic acid was prepared in a sim\lar nanner as that
for Exanple 1 by hydrolysis under asic, aqueous
conditions with Li OH at roorr?np re starting with
the reaction of 5, 6-hydroxybguzerw dazol e and

2- Chl or 0- 4- phenyl t hi azol e- 5-crboxylic acid ethyl
ester. 1 H NVR (DVSO- Db) 9. 47 N 1 H; 9.07 (s, 1 H);
8.67 (s, 1 H; 7.84-7.8 0 2H); 7,63 (s, 1 H);
7.50-7.41 (m 3H): 7.06%}@. MBS Mz 354 (Ml). WO
2007/ 096315 PCT/ EP20070051541IN 102 Exanpl e 40

2- (5, 6- D net hoxy- benzoil ni dazol - 1-yl)-4-(3-vinyl-phenyl
)-thiazol e-5- carboxylic acid 5 OOH S ON

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-vinylphenylboronic acid (22 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(3-vinyl-phenyl)-thiazole-5-carboxylic acid (26 mg, 64%) as
a white solid. 1H NMR (400 MHz, DMSO-ds) & ppm 8.84 (s, 1 H); 8.04(t,1 H);
7.85 (s, 1 H); 7.83 (dt, 1 H); 7.59 (dt, 1 H); 7.48 (t, 1 H); 7.40 (s, 1 H); 6.83 (dd, 1
H); 5.92 (dd, 1 H); 5.33 (dd, 1H); 3.86 (s, 3 H); 3.85 (s, 3 H). MS 408 m/z (M+1).

Example 41
4-(3,5-Dichloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid

Cl
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ONIn a simlar manner as described for Exanple 26,
4- br ono- 2- (5, 6- di net hoxy-

whenzovdasitiazol - 1-yl ) -t hi azol e- 5- car boxyl i ¢ aci BCTrEP1Y1/051541

ester (40 ng, 0.1 mmol) 10 amd 3-vi nyl phenyl boroni c

EnSitr HBunet e poSEitobs 0l Ry o) BREE .0 gimanp-
Dérﬂiolml(mZdM()ﬂﬁtH’T@zoIM/éarBaxylﬁ: amhumatﬁ |esﬂer (ﬂohln@ll\(b?1 mmol)

pm 8.84 (s, 04(t
an@§ lechiprppherjryl%(yo it acid (2§ moz 05*95 (rtmol gam4 -3 &@lchloro-

é&wen;é gDS(S g%tﬁ%y Bgﬁ%%nﬁd&obé(f:ﬁ t%a%cgg(S éarggﬁg %d?%& (23 mg,

80%) \sza WM*Eébolld 15HENMﬁJ (4004Hz, DMSO-dk) d ppm 8.84 (s, 1 H); 8.15

3, hI or ( xYy- be
csl‘zyw k0 L PL oG TS ke TPboT R %ﬁ?fﬁ”ﬁgis %H I
Nso Gk M+ N WO 2007/ 096315 PCT/ EP2007/ 051541 103 In
a sim I ar nner as described for Exanple 26,
4- br ono- 2- (5, 6- di met hoxy-
benzoi m dazol -1-yl)-thi az%% 5- caz[%poxyl ic acid nethyl
ester (40 ng, 0.1 nmol) chl or ophenyl bor oni ¢
BﬁBl(o?ﬁo%er@fl)lﬁ-(mDmél%‘b&y“bé&tﬁnﬁhﬁﬂblo‘[ 91)-thiazole-5-
pheny di met hoxy- benzoi m dazol -1-yl ) -t hi azol e-
ttmximmd acid (23 ng, 5 51 % as a white solid. 1
H NVR (400 MHz, DVSO-d6) 6 ppm 8.84 (s, 1 H); 8.15
(s, 2 H; 7.83 (s, 1 H; 7.73 (s, 1 H; 7.39 (s, 1 H);
3.89 (s, 3 H,; 3.8 (s, 3H. M5 B50 nfz (M1l).
Exanple 42 10
4- ( 3- Brono- phenyl ) - 2- (5, 6- di ‘st
) -t hi azol e- 5-

gnzoi m dazol - 1-yl

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-bromophenylboronic acid (30 mg, 0.15 mmol) gave 4-(3-Bromo-phenyl)-2-
(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (4.0 mg, 9%) as a
white solid. MS 460 m/z (M+1).
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carboxylic acid Br OOH/ I s ON ON 1151In a
simlar manner as described for Exanple 26,

wd20roms312- (5, 6- di net hoxy- PCT/EP2007/051541

benzoi m dazol - 1-yl ) -t hi azol e-f4car boxyl i ¢ aci d net hyl

ester (40 ng, 0.1 nmmol) and 3-bronophenyl boronic acid

(30 ng, 0.15 nmmol ) gave 4-(3-Brono-phenyl) - 2-

(5, 6-di net hoxy- benzoi m daBxanipl¢!43 t hi azol e- 5- car boxy!
ic_acid (4.0 , 999 as a _white solid. M5 460 mz .
?Wﬁ,ﬁ;DlmﬁMgegm'mdﬁ@l-wbefﬁdyilysiomf@hvlmla%vlé-th'azole-

§§¥EP8¥¥¥%gfﬁ%xy-benzoinidazol-l-yl)-4-(3-trif|uoronEt
hyl - phenyl ) -t hi azol e- 5-carboxylic acid 5 F FF OO
s ON ONIn a simlar manner as described for

Exanpl e 26, 4-brono-2-(5, 6-di met hoxy-
benzoi ni dazol - 1-yl ) -t hi azol e- 5- car boXy i ¢ acid net hyl
ester (40 ng, 0.1 mol) 10 andy__©H
3-trifluoronethyl phenyl boronic aci\d (1
mmol ) gave 2-(5,6 D nethoxy-benzgi
nidazol-l-yl)-4-(3-trif|u?roneth§_;yhenyl)-thiazole-S-

D

ng, 0.15

carboxylic acid (26.1 ng,l 58% ag a white solid. 1 H

NVR (400 MHz, DVBO-d6) 6 p N0 (br.s.1 H); 8.82
(s, 1 H; 8.37-8.47 (m 2 87 (s, 1 H: 7.82 (d,

1 H; 7.72 (t, 1 H; 7.3?(3, 1™); 3.87 (s, 3 H;
3.85 (s, 3 H. M5 450 miz'(Ml).

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-trifluoromethylphenylboronic acid (28.5 mg, 0.15 mmol) gave 2-(5,6-
Dimethoxy-benzoimidazol-1-yl)-4-(3-trifluoromethyl-phenyl)-thiazole-5-carboxylic
acid (26.1 mg, 58%) as a white solid. 1H NMR (400 MHz, DMSO-ds) & ppm
13.90 (br.s.1H); 8.82 (s, 1 H); 8.37-8.47 (m, 2 H); 7.87 (s, 1 H); 7.82 (d, 1 H);
7.72 (t,1 H); 7.39 (s, 1 H); 3.87 (s, 3 H); 3.85 (s, 3 H). MS 450 m/z (M+1).

Example 45
4-(3-Chloro-4-trifluoromethyl-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-

thiazole-5-carboxylic acid

cl F. F
o OH E
N
S
=N
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15 Exanpl e 45
4-(3-Chl oro-4-trifluoronethyl -phenyl)-2-(5, 6-di net hoxy

WO benmneddni dazol 1-yl)- thiazol e-5-carboxylic apCOERI00F051541

F OOHF s );~- N O/ NQg3§ 20 1 WO 2007/096315

LR e ol o2 BB 2 merons

b@l{’ﬂzoim’ﬂlait@mLyl)lth(diﬁolé@-@drbbﬁylﬁrazﬁ’d h@tuyllest@cam Mgt d)lyl mmol)
ester

80¢ ﬁr@“rl@mﬁmfiwqrgm&%@m@ny&@ﬁpncm%&#%7569 d-{ 8gnmohgave 4-

E{gé@ﬂmo-?i- rﬁlgl cﬁpét‘ngrg W}Z/F hedlme)th%xy( Ee%zcamld ol-1- yI)O

Briazo | erSdearbbxylicyddid b7. thg,zw%) 8s taanlhxw;xd)hd: allenl\/IEW 47)0 MHz,

BV siicbhoPrt 512 a1 ToaShy s bl &”R 9 Ry W e o (0, 1 v
7 d

ogge M q’ﬁ%“ G RIWE & T Rl

r’d/z I\(/IIVPr)].) 10 Exanpl e 46

2- (5, 6- D net hoxy-benzoi m dazol - 1-yl ) -4-(

H i ndol -5-yl ) -thiazol e-5- carboxylic aci

);:-- N O/ NON 15  Example 46

2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(1-methyl-1H-indol-5-yl)-thiazole-5-

1- et hyl -
d OOHN | S

carboxylic acid

0 OH N
/
S\
=N

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and N-methylindole-5-boronic acid (26.2 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(1-methyl-1H-indol-5-yl)-thiazole-5-carboxylic acid (5.1 mg,
12%) as a white solid. MS 435 m/z (M+1).
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In a simlar manner as described for Exanple 26,
4- br ono- 2- (5, 6- di net hoxy-

whenzovdasitiazol - 1-yl ) -t hi azol e- 5- car boxyl i ¢ aci BCTrEP1Y1/051541

ester (40 ng, 0.1 nmol) and pdenet hyl i ndol e- 5- bor oni c
acid (26.2 ng, 0.15 mmol ) gave 2-(5, 6-D net hoxy-
benzoi m dazol - 1-yl)-4-(1- net hyl -
H-indol 5-yl)-thiazol e-5- E{dnqulzi?: acid (5 1 ng, 20
129 as a white solid. (M)
4d8A-BYbano- mmﬂﬁo@ﬁ-@lsmsmowaenmma@hﬂ yl)-thiazole-5-

or o- phenyl ) - 2- (5, 6- di met hoxy- benzoi m dazol
éiﬁgq)@?hél(ggol e-5- carboxylic acid 5 FF OOH/ | s
:--N O/ NONIn a simlar manner as described for
Exanple 26, 4-brono-2-(5, 6-di net hoxy-
benzoi m dazol - 1-yl ) -t hi azol e-5- car foxyFi ¢ aci d net hyl
ester (40 ng, 0.1 mmol) 104

gave 4-(3,4-Difluoro
phenyl) - 2- (5, 6-di net hoxy- ben§0| i dazol -1-yl)-thiazol e-
5-carboxylic acid (8.7 ng, 2 ‘% as a white solid. 1

H NVR (400 MHz, DMVSO-9 8.81 (s, 1 H); 8.22-

8.32 (m 1 H); 7.88- s.mW; 7.80 (s, 1 H); 7.55

(dt, 1 H); 7.39 (s, 1o (s, 3 H, 3.85 (s, 3
M5 418 mz (M+1). |15 Exanpl e 48

2-[5, 6-Bi s-(2-nmet hoxy- et hoxy) - benzoi m dazol - 1-yl ] - 4- ph

enyl -t hi azol e-5- carboxylic acid 0 HO S N
In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-

benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3,4-difluorophenylboronic acid (23.7 mg, 0.15 mmol) gave 4-(3,4-Difluoro-
phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (8.7 mg,
21%) as a white solid. 1H NMR (400 MHz, DMSO-ds) 6 ppm 8.81 (s, 1 H); 8.22-
8.32 (m, 1 H); 7.88-8.00 (m, 1 H); 7.80 (s, 1 H); 7.55 (dt, 1 H); 7.39 (s, 1 H); 3.88
(s, 3H),3.85(s, 3 H). MS 418 m/z (M+1).

Example 48
2-[5,6-Bis-(2-methoxy-ethoxy)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-

carboxylic acid

H

\O
o

A mixture of 2-(5,6-dihydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic
acid ethyl ester (118.8 mg, 0.31 mmol, intermediate for Example 39), bromoethyl
methyl ether (0.1 ml) and potassium carbonate (200 mg) in N-methylpyrrolidone
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/> N~ NO o010 O 20 A mxture of
2- (5, 6-di hydr oxy-benzoi m dazol - 1-yl) - 4- phenyl -t hi azol e

WO 2ocasdsoxylic acid ethyl ester (118.8 ny, 0.BAI/RPDDT7/051541

internmedi ate for Exanple 39),10gronoet hyl nethyl ether

(b b S0 R BB REhA 8. 5 n Mgl e addd. an the

Atu fe2whb loxvastesit wirl @dwyatacéﬂite)vmtar @mhoa &f 86Ivent, Qlﬁe fesidue
hr. Water was added, and m xture was extract

Wﬁi@'"éi%‘f‘”t%é@@@@o' ﬁfrf‘lélanﬂeﬁﬁ?&wﬂ hygraxidle, splution KﬂaN 1 5 ml) was
%8@%%)‘2? g‘?@g ev%h{}%é?t P?Etré‘ﬁit% ngr?’ mggh @&%‘h%ved the
aqudecnueawaas]eﬂtrahzmﬂtoamH BT Thoe pd@ipitate wal!ahidﬂanmkj avesspurified by
d, 5 tral
oY B o U PR Sl i R Sl s
L 5%

gﬂﬂ‘w@d 969' §81 (SQ%%H)G? %(%@ %’f@ﬁ%ﬁbil (72§3 853!912737'(2% ngil) r@ 3H);
2.1934.8, m],4+H) 37562&75 (M14Km3.38{s; 6H;L MG M/2270rM-+4H) ;
3.66-3.75(m 4H); 3.33(s, 6H. Ms Mz 470 (M+1). 10
Exanpl e 49
2 (5, 6- Di net hoxy- benzoi m g5a@phplé-49 ) - 4- (3- hydroxymat hy

henyl ) -t hi azol e- 5- car boxy]| | c acid HO OOH S

EL Nlne!Lh@Bl banzoinigiagal-1nihi<B- lereasqutbvhphenvl) thlazole-

E@B I%@acdd br ono- 2- (5, 6- di net hoxy-
enzol

A 0a2sI< 1- yl)-thiazol e-5-carboxylic acid nethyl
ester (40 ng, 0.1 nmol)

HO

OH

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-hydroxymethylphenylboronic acid (22.9 mg, 0.15 mmol) gave 2-(5,6-
Dimethoxy-benzoimidazol-1-yl)-4-(3-hydroxymethyl-phenyl)-thiazole-5-carboxylic
acid (0.8 mg, 2.0%) as a white solid. MS 412 m/z (M+1).
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and 3-hydr oxymet hyl phenyl boronic acid (22.9 ng, 0.15
mmol ) gave 2-(5,6 D nethoxy-benzoi

wor@aned3id- yl ) - 4- ( 3- hydr oxynet hyl - phenyl ) - t hi apCi/EPBHODES1541

rboxylic acid (0.8 ng, 2.0%10®s a white solid. M5 412
mz (M:l). WO 2007/ 096315 PCT/ EP2007/ 051541 108

Exanpl e 50

4- (2, 3-Di hydro- benzo[ 1, 4] @xaxpre50/! ) - 2- (5, 6-di rret hoxy
- benzoi m dazol - i azol e- 5- car boxyl i c_ aci

L I 0
B By drospenzal! IoNR GyliZ5 o mehaKI-penzoimidazol-1-y1)-
I DE 26, 4-brono-2-(5, 6-di met hoxy-
e%g%!lemf g‘z@ )-(@@??#dtehl azol e-5-carboxylic acid nethyl
ester (40 ng, 0.1 nol) 10 and
1, 4- benzodi oxane- 6- boronic acid ﬁ27 ng, 0.15 nmol)
gave 4-(2, 3-Di hydro- benzo] P, . @}I) 2- (5, 6-di

nmet hoxy- benzoi m dazol - 1-yl) - tihi a 5-carboxylic
acid (9.5 ng, 22% as a witg 3 40 mz (Ml).
Exanpl e 51 15 =N
1-

2- (5, 6- Di net hoxy- ben2qj midazgdl - 1-yl ) - 4- (4-vi nyl - phenyl
)-thi azol e-5- carboxyl rMd0OOH S):-~ N ONON
120 In asimlar Nescrlbedfor Exanpl e 26,

4- br ono- 2- (5, 6-di net hoxy-

benzoi m dazol - 1-yl ) -thi azol e-5-carboxylic acid nethyl
ester (40 ng, 0.1 nml) and 4-vinylboronic acid (22.2
g2 smiles mamngr apdes@ioes,fer Brampleol§, 4-bromo-2-(5,6-dimethoxy-

benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 1,4-benzodioxane-6-boronic acid (27 mg, 0.15 mmol) gave 4-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid (9.5 mg, 22%) as a white solid. MS 440 m/z (M+1).

Example 51
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(4-vinyl-phenyl)-thiazole-5-

carboxylic acid

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 4-vinylboronic acid (22.2 mg, 0.15 mmol) gave 2-(5,6-Dimethoxy-
benzoimidazol-1-yl)-4-(4-vinyl-phenyl)-thiazole-5-carboxylic acid (15.2 mg, 37%)
as a white solid. 1H NMR (400 MHz, DMSO-ds) & ppm 13.69 (br.s., 1 H); 8.82 (s,
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15

benzoi m dazol - 1-yl ) - 4- (4-vi nyl - phenyl ) -t hi azol e-5-carb
oxylic acid (15.2 ng, 37% as a white solid. 1 HNW

w@ 200/00d3z5 DVBSO-d6) 6 ppm 13.69 (br.s., 1 H); BCBEP1087/051541
WO 2007/ 096315 PCT/ EP2007/051f%1 109 1 H); 7.95 (d, 2

€

vl TE5 Y 26784 (100 BBH ST (87 e (P s 5.97
l‘ch 13HB&.83 (dB 1HH); 3\/564@83 m)szMtsl)s H) Ex48mbe 2 (M+1).

2- (5, 6- Di met hoxy- benzoi m dazol - 1-yl) - 4 (3-dinethyl carb
anoyl - phenyl ) - thiazol e-5-carboxylic acid O N O CH
S~-N ONONI1 In a S|mg)%rn‘g@ Mger as descri bed for
Exanpl e 26, 4-brono-2-(5, hoxy
246 6Dimdtrty-bepzd imidiazobil 6 b4« 3+di mqthylcaabamorylﬂplhplnyl)-
ster (40 .1 mmol) and

-'EF%‘@(%‘?PE@?’S@%W%%W boronic acid (29 ng, 0.15
nmol ) gave 2-(5,6- D nethoxy-benzoi
m dazol - 1-yl ) - 4- ( 3-di
nmet hyl car banoyl - phenyl ) -t hi azol e- 5- \carboxylic acid
(1.8 ng, 4% as a white solid. loH
DMSO-d6) 6 15 ppm 8.81 (s, 1 H); 7184 (s, 1 H);
7.73-7.79 (m 2H); 7.44-7.5% (RHFH); 7.40 (s, 1 H;
3.91 (s, 3 H NCH3), 3.86 (s, 3.01 (s, 3 H;
2.74 (s, 3 H. M5453 mz (M 2007/ 096315
PCT/ EP2007/ 051541 110 Exanpls
Th| ophene- 2- car boxyl i coaC| d

-[ 4- (3 chl or o- phenyl ) - s di met hoxy
ben20| m dazol -1-yl) - thé -carbonyl]-hydrazide 5
cl O

In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (40 mg, 0.1 mmol)
and 3-dimethylcarbamoylphenylboronic acid (29 mg, 0.15 mmol) gave 2-(5,6-
Dimethoxy-benzoimidazol-1-yl)-4-(3-dimethylcarbamoyl-phenyl)-thiazole-5-
carboxylic acid (1.8 mg, 4%) as a white solid. 1H NMR (400 MHz, DMSO-d) &
ppm 8.81 (s, 1 H); 7.84 (s, 1 H); 7.73-7.79 (m, 2H); 7.44-7.59 (m, 3 H); 7.40 (s, 1
H); 3.91 (s, 3 H, NCHj3), 3.86 (s, 3 H); 3.01 (s, 3 H); 2.74 (s, 3 H). MS 453 m/z
(M+1).
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S NON HNNH\\ \' 0s -OOTo a solution of
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di net hoxy- benzoi m dazol -1-y

wo 20070938z 0l e- 5- carboxylic acid (41 ng, 0.1 mmedi/EP2d7/051541

t hi ophene- 2-carboxylic acid Mm@ hydrazide (14.2 ny,
0.1 mmol, Aldrich) in N, Ndinmethylformamide (1 m) was
added HATU (38 ng, 0.1 mmol ) and dii sopropyl et hyl am ne
(26 I, 0.15 mml). The rriExtamplevﬁ;; sti rred at arrbi ent
tenperature overni ght, The solve

VR varbory el il &%r&@épromhenvlé-@?(%@r@.lmﬁthoxv
R 1 R B ORI AR hene- 2 15

carboxylic acid

-[ 4- (3-chl or o- phenyl ) - 2- (5, 6€di nmet hoxy
benzoi m dazol -1-yl ) - thiazole<5-carbonyl ] -hydrazi de
(37.9 ny, 70.2% as a V\/niti d. NB mz 540 (M),
Exanpl e 54 20
4- ( 3- Chl or o- phenyl ) - 2- (5, 6- dlne Xy - benzoi m dazol - 1-y
| )-thiazol e-5- carboxylic d&d{ F >d$@ 4-yl am de Cl
ONON \ NHNN\ -0 0 WO 2007/@@63
PCT/ EP2007/ 051541 111 | nH'Sinilar
descri bed for Exanple -(3-Chlor enyl )-2-(5, 6-
di met hoxy- benzoi m da2pl 41- y@) t hi azot e-\5- car boxylic
acid (41 ng, 0.1 mol and an1noByrUHidine (9.5 ny,
0.1 mml, Aldrich) gave 4-(3-Chloro-phenyl)-2-(5, 6-

nmet hox dazol t hi.azol e- 5- car hox
L IEL oy bepagl At gzl Lvble il aegl & SLear BOLLE 1
8P4 dle-sMRBbZyI3%id MHling, 0.1 mmol) and thiophene-2-carboxylic acid
hydrazide (14.2 mg, 0.1 mmol, Aldrich) in N,N-dimethylformamide (1 ml) was

er as

added HATU (38 mg, 0.1 mmol) and diisopropylethylamine (26 pl, 0.15 mmol).
The mixture was stirred at ambient temperature overnight. The solvent was
reduced in vacuo and water (3 ml) was added. After sonication, the crude was
filtered and sent directly for purification with prep-HPLC to afford thiophene-2-
carboxylic acid N'-[4-(3-chloro-phenyl)-2-(5,6-dimethoxy benzoimidazol-1-yl)-
thiazole-5-carbonyl]-hydrazide (37.9 mg, 70.2%) as a white solid. MS m/z 540
(M+1).

Example 54
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid pyrimidin-4-ylamide

Cl
N
o. [\
s NN
N\~NH
Y Q
=N
—0 0
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Exanpl e 55
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di net hoxy- benzoi m dazol -1-y

wo Yoovkvardl e- 5- car boxylic acid PCT/EP2007/051541

(3-nmet hoxy- phenyl)-amde 10 Q1 o OS NON NH- OO In

Sl R AOs BB PRl B B1R phenyty 256

dimmhb@cbehmmmdia b-thiaz/cblé -5-bardogy I §eig u beng/10.T mmoI) and
acid (41 mmol ) and 15 3-ani si di ne
6- armﬁﬁ@vrlmldlraﬁ %ﬁ)m@ & mmpk Agieh) @ayReh(s- éﬂprpaof@nyl -(5,6-

d gﬁ%h?%?‘ ﬁﬁé\ﬁ% cglqz ;-trﬁaiféllé 5 %@69{1& éc@%ryg%fdh'éfglamde

(84.8 engs 191, T%) us aﬁvmtésmncq MVIS m/EXa81iMe-156 20
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di met hoxy- benzoi m dazol - 1-y
| )-thiazol e-5- carboxylic acid thiazol-2-ylamde C1 o
S NON (NH S 0 0 WD 2007/ &x@mpledSr/ Ep2007/ 051541 112

i i | . ' . .
ir(i;gk:@ﬁ{i‘% r@{eﬂ@;gﬁﬁeg@u@&@@’ : XyD5én3 Aimi&X2511 Sy Ahiazole-5
darlsixyicyadidr(3emethitaapephényl)jamideaz ol e- 5- car boxyl i c
acid (41 ng, 0.1 mml) and 2-am nothi azole (10.0 ng,
0.1 nmmol, Aldrich) gave 4-(3-Chloro-phenyl)-2-(5,6 5
di met hoxy- benzoi m dazol - 1-yl ) -a hi azol e- 5- carboxylic
acid thiazol-2-ylam de (39 ng, 79.5% as a white

solid. MB mz 498 (M), e 57
\
/ d oy
T D/NH >>:<<
—O0 O
/

In a similar manner as described for Example 53, 4-(3-Chloro-phenyl)-2-(5,6-
dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (41 mg, 0.1 mmol) and
3-anisidine (12.3 mg, 0.1 mmol, Aldrich) gave 4-(3-Chloro-phenyl)-2-(5,6-
dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (3-methoxy-phenyl)-
amide (45.1 mg, 86.6%) as a white solid. MS m/z 521 (M+1).

Example 56
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid thiazol-2-ylamide

Cl
N
o /N
NN
N
NH
&\7/ Q
S
—0 O
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4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di met hoxy- benzoi m dazol - 1-y
| )-thiazol e-5- 10 carboxylic acid

WO 1002/094313 i azol -4-ylamde CL o s N N N'N_NH PET/ER2007/051541

In a simlar manner as described for Exanple 53,
4- ( 3- Chl or o- phenyl ) -2- (5,6 15

S SR A e He S TR 2 0
6ﬁ?§h%_gr@gklmﬁw Lgli k1682018 B .8arboxylic acid (41 mg, 0.1 mmol) and
wrwnathmqi@f()w aénq,o@ iringereb | Aldrigh)) gavsi 4rkdiChl groceirayky2-(5,6-

biribl byl Fungde™ ol B el Fhrdce o

Rig]/78R2AP4$ @siintel solil VIBxarp4 @8 84+3y. Met hyl - benzoi c
acid N -[4-(3-chl oro-phenyl)-2-(5, 6-di net hoxy-

benzoi m dazol - 1-yl ) -t hi azol e-5-car bonyl ] - hydrazide 5
Cl ONON HNNH OO In agg a'ﬁH Rrs7enner as descri bed
for Exanple 53, 4-(3-Chlo -2-(5, 6-

d+(3€(tlhioxg phemy)-24(8 SzdimdthplXy-bénzrinlidazele tiyhethyazale-5-

aC| d mtoluic acid hydrazide
é%dﬁ.#%imgiél %‘XSQ'BF‘? gave 3-Met hyl - benzoi c
aC| d
-[4- (3-chl oro-phenyl) - 2- (536- di net hoxy- benzoi m dazol
-1 -yl)-thiazol e-5- carbon -hydrazide (2.1 ng, 3.8%
as a white solid. M5 nfz (Mrl). Exanple 59 15
5- Met hoxy- 6net hyl - 1 H benkoifim dazol e

o. J \
S)\N/\N
NZ N/NH
=/
—0 o}
/

In a similar manner as described for Example 53, 4-(3-Chloro-phenyl)-2-(5,6-
dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (41 mg, 0.1 mmol) and
4-amino-1,2,4-triazole (8.4 mg, 0.1 mmol, Aldrich) gave 4-(3-Chloro-phenyl)-2-
(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid [1,2,4]triazol-4-
ylamide (2.4 mg, 5.0%) as a white solid. MS m/z 482 (M+1).
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IN HN O 5-Methoxy-6-nethyl-1 H benzoi m dazol e was
prepared from 5-net hoxy-4-nmet hyl - 2-nitrophenol

wa@ewaenehiany to the general procedure for benzi nPCHEP106F051541

above. M5 Mz 163 (M+1l). 20 113
2- (5- Met hoxy- 6- met hyl benzoi m dazol - 1-yl ) - 4- phenyl t hi az
ol e-5-carboxylic acid and
2- (6- et hoxy- 5- met hyl benz @xantiolecs8 1- yl ) - 4- phenyl t hi az
ol e-5- carboxylic acid WO 2007/ 096315

tyhbenzoiri agid Nrlt(Ictjorpphenyh-2-(6,¢-djimethexy-| /

Bepedliidazol iy thinzplezcarbomuLWaagioe , eni i az
ol e-5-carboxylic aC|d and

2- (6- et hoxy- 5- met hyl benzoi m dgzol - 1-yl ) - 4- phenyl t hi az
ol e-5-carboxylic 5 acid were—pkepared in a simlar
manner as that for Exanple 1 arting with the
reacti on of 5-nethoxy- 6- met W41 H benzoi ni dazol e and
2- Chl oro- 4- phenyl thi azol e- 5 ca -0»y|IC aci d et hyl
ester. MS Mz 366 (M1l). Ex& Npl &
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di

tr$oxy be20|mdazol 1-y
| )-thi azol e-5- carboxylic raci (2- oxo
I hydr o- pyrlmd|n4;'h©m/@ Cl Os ~NH- HNIS N
\ 0-00

In a similar manner as described for Example 53, 4-(3-Chloro-phenyl)-2-(5,6-

dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (41 mg, 0.1 mmol) and
m-toluic acid hydrazide (15.0 mg, 0.1 mmol, Lancaster) gave 3-Methyl-benzoic
acid N'-[4-(3-chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carbonyl]-hydrazide (2.1 mg, 3.8%) as a white solid. MS m/z 548 (M+1).

Example 59
5-Methoxy-6methyl-1H-benzoimidazole

Ve
HN N

O
/

5-Methoxy-6-methyl-1H-benzoimidazole was prepared from 5-methoxy-4-methyl-
2-nitrophenol according to the general procedure for benzimidazoles above. MS
M/z 163 (M+1).

2-(5-Methoxy-6-methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic
acid and 2-(6-methoxy-5-methylbenzoimidazol-1-yl)-4-phenylthiazole-5-
carboxylic acid



15 In a simlar manner as described for Exanple 53,
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-

wa@leowbisxy - benzoi m dazol - 1-yl ) -t hi azol e- 5- car bBXYEP07/051541
acid (41 ng, 0.1 mvol) and cymosine (11.1 ng, 0.1
nmol , NdHch)gawa4{3-dﬂ0H}phow) 2-(5,6 di
nmet hoxy- benzoi I'dazol 1-yl)-thiazqgl e-5-carboxylic
acid (2-oxo- Lo2= e -fydr g\ pyri nddNn- aminle (5.6
ng, 11.0% as a Wi teNol jd. M5 m z 5097
2007/ 096315 PCELEP2YO7/ P51841 1X55% aﬁble
2- (7- Hydr oxy ; )
arboxylic acid , HOKN 5
2- (7- Hydr oxy-benzoi m da oI-1-yI)-4-phenyI-tﬂkazole-S-c
arboxylic acid was prepared by separating the m xture
product of Exanple 7 on HPLC eluting with water and

B B RbsokyeooR b te a0 Tt hEngRTFolS & abosiaacia
Sﬁd'zL@Eﬁﬁet% 3. H@tl%lblen%.ﬁ?ud 1-1- yI%4 rPhen thiazole-5-carboxylic

thylb nzol mdazol - 1-yl) |azo e-5-carb
am;zllwe:reanrenambnm spnlraemarbwaspthata‘or Egam‘pée iristarting with the

RO 5 Gr IBI P € FETP. PP Be7 AL PP Aol bar
ﬁ/g%_‘i}llth?az(bléf@éﬁrﬁoﬁ}h@adw ethl éatem\@wgls@mmmt)h 40%
in super critical fluid CO2.. Ms Mz 352 (Mt1l).

WO 2007/ 096315 PCT/ EP2007/ 051541 116 Exanple 63
Example 60

4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid (2-oxo-1,2-dihydro-pyrimidin-4-yl)-amide

Cl
o [\
N
==\_-NH
O —O O

In a similar manner as described for Example 53, 4-(3-Chloro-phenyl)-2-(5,6-
dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (41 mg, 0.1 mmol) and
cytosine (11.1 mg, 0.1 mmol, Aldrich) gave 4-(3-Chloro-phenyl)-2-(5,6-
dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic acid (2-oxo-1,2-dihydro-
pyrimidin-4-yl)-amide (5.6 mg, 11.0%) as a white solid. MS m/z 509 (M+1).
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2-[5-(2- Met hoxy- et hoxy) - benzoi mi dazol - 1-yl ] - 4- phenyl -t
hi azol e-5-carboxylic acid ethyl ester and

WQ@2¢06/096313et hoxy- et hoxy) - benzoi m dazol - 1- yl | - 4P@ITEPR0D7/051541

5 thiazol e-5-carboxylic acid @50 HOS N HO S ~N ~>-N
I /NN O01o0e/ OOO

2-[5-(2- Met hoxy- et hoxy) - benzoi m dazol - 1-yl ] - 4- phenyl -t
hi azol e- 5-carboxyl i ¢ aci d Exanhple &t er and

2-%6 (2- met hoxy- et hoxy I) benzoi m dazol - 1-yl ] - 4- phenyl -t
Ri(4Adydroxy-henzqiridazek t-yhct-pheny! é“'ﬁﬁ?'%ﬁ@rb%ﬂé‘i agid
using the procedure descrijped for Exanple 48 from

2- (5- hydr oxy- benzoi m dazolf|- 1 yI ) 4 phenyl -t hi azol e- 5-
carboxylic acid ethyl eé#der
2- (6- hydr oxy- benzoi m dazol -
t hi azol e-5-carboxylic
(Mtl). 15 Exanple 64
4-(2-Chl oro-pyridin-4-yl)=2-(5, 6-di met hoxy- benzoi m daz
ol -1-yl)-thiazole-5- carboxylic acid C1 N O S NN HO
0 OO 20 In a simlar manner as described for
Ex@rtycroRp-bedzbinidaza-1¢{)-6-phemst-tioazele-5-carboxylic acid was

BEE{E@% ggzeﬁlﬁFat@ggkﬁ:@@ng 'gﬁgguc‘i%? XS 755 ApTR B¥ling with

a/aféilﬁoomécgﬁﬂtms 28U 55 Agi-6) (71 My, 0.45 mmol )
gave 4- l oro WO 2007/ 09 315 PCT/ EP2007/ 051541

Example 62
2-(5-Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid

HO S &~
>N
N

2-(5-Methylbenzoimidazol-1-yl)-4-phenylthiazole-5-carboxylic acid was prepared
by separating the mixture product of Example 15 on super critical fluid
chromatography with the following conditions: 100 bar, 30 °C, 2.0 mL/min eluting
a 12 mm AD column with 40% MeOH in super critical fluid CO,.. MS M/z 352
(M+1).



117 pyridi n-4-yl)-2-(5,6-di nethoxy-benzoi
m dazol -1-yl)-thiazol e-5-carboxylic acid (58 nyg,

W@ 00496385 a white solid. M5 417 nmlz (M+l). ExXBepER2065051541
S) 116
2- (5- Hydr oxy- benzoi m dazol - 1- yI ) - 4- phenyl -t hi azol e-5-c
arboxylic acid ethyl est
2- (6- hydr oxy- benzoi m dazo d])e Q? phenyl -t hi azol e-5-c¢

ﬁr[ﬁqz;&iﬂegmo%emﬁéywﬂ%ﬁmw&o@ -1-y]4-Phéni-thiazdVel5zcafboxylic
acidsethyd egt@r mchZdﬁrfedagmow-wl)ow)rhwimidﬁwd-ul]ﬁl-ahenvl-

P ' d
> 9{?%6(% Sfufda¥ia Sone 1231) - 4- phenyl - t hi azol e-5- ¢

arboxyllc aC| ethyl ester (1.91 g, 05.2 mmol 70%
pure) were prgpared in a sane prg reSfor Exarrple

38 from 2-(8- BoxyAgnzoi m dazol

-yl ) - 4- phenyl - tlhi2zdi e-|5 15 car boxyl ] ,qk:_lld

ester and - it hoX¥= benzoi mi df -1- yI)-enyI-
t hi azol e- boxyl i d et hyl er (2.53%g7\6.67

nmol ) and ron trifldJoride dinmethylsulfide (1.5 m
14 mol). M5 Mz 366-0CMr1). WO 2007/ 096315 S
PCT/ EP2007/ 051541 18 dainms 1. A conpound of
formila (1) RLRP'SN N(Q@) n N5 (1) whereifx

2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-carboxylic acid
ethyl ester and 2-[6-(2-methoxy-ethoxy)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-

10  carboxylic acid (13.6 mg) were prepared using the procedure described for
Example 48 from 2-(5-hydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-
carboxylic acid ethyl ester and 2-(6-hydroxy-benzoimidazol-1-yl)-4-phenyl-
thiazole-5-carboxylic acid ethyl ester. MS M/z 396 (M+1).

15 Example 64
4-(2-Chloro-pyridin-4-yl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-

carboxylic acid

Cl
N=
\_7
N
O
/S\ ™
HO >>:<<
—O O
/

20
In a similar manner as described for Example 26, 4-bromo-2-(5,6-dimethoxy-

benzoimidazol-1-yl)-thiazole-5-carboxylic acid methyl ester (120 mg, 0.3 mmol)
and 2-chloropyridine-2-boronic acid (71 mg, 0.45 mmol) gave 4-(2-Chloro-
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15

nis an integer fromO to 2; 10 each @ is
i ndependently selected fromthe group consisting of

whyaroshy | ower al koxy, |ower al kyl, carboxyPCT/EP2007/051541

hal ogen, - Q( CH2) nO( CH2) nCH3, 1@ CH2) nOH,

R r . :
PR gha o dLPE Bk oR s feord BuiEelsr Sermppeyo acid (58
hduegen) a@d wisivesolrl. KIS 41ﬁﬁ¢z(m¢ﬁ2) m het er ocycl yl,
and 15 vvher ein each mis, independently, an integer
from2 to 4; or nis 2 and the Q2 groups are at the 5

and 6 or 6 and 7 positiong,a, benzi m dazol e ring
and, together with the carbon é\I{égGr?s to which they are

Z{(Edﬂiydr_d)«yrluemzdimidaZo:l-t-iyk)—hpﬂrieenybmlhzbm-iico,acbbxylnd: agid ethyl
S iAo 4P Rl BH RO A2 UBRE P RE DY biuRZolgrarcarboxylic

§§icfé{|h, 1 edfbrRl i s a nenber sel ect ed fromthe group
conS|st| ng of -CH2C(O R4, - CHO)CF3, -C(ORS5 and
heterocyclyl, wherein R4 is selected fromthe group
consi sting of hydroxyl and -NH2 and R5 is sel ected
fromthe group cansisting of hydfox and - NR6R7,
wherein R6 andnRK ake independent gct ed fromthe

25 group consi stl e_f_,\ﬁ? ogen, )%__ €y 4o,
| ower al kyl, Lg gyl I, op o*.— y Suk

het er ocycl yI i onal | stit aryl ,
-NH C(O) - optywefial |y sub qhed L8
2007/ 096315 PCT/ EP2007/ 051541 119 R2 is arg{

optionally substituted with one or nore substituents
i ndependently selected fromthe group consisting of

gﬂlﬁmom \éﬁﬁcp@q@%{ ﬂy}lﬂmﬁehé;ﬁr{yiﬁu?gaé%gg@%épxyl%%cmg ethyl ester
2 O RSz ANy B8 i BB, dBIERARAAN i ety

fromthe group co ydrogen
esiee(1.81 gy 15,2 wineoled G tovoe Jolve aprepaped mbamhwocedmmtfsr

th ' b
APl BE R o biRe e RodORa B P Fami 2SI s
é@ﬂbbawm B8d&thyR3%r 2276 RethoeBeRLGRlidyzdal- ﬂ?ﬂe&nenyl-

fromithe group consisting of oxygen, nitrogen,
Huazale-5-carboxHieranid ethyl eatelr;é.?é@csb;ﬁ ehMeneheng Bmené@ﬁluorlde

oy Pk TN S BEABURRE (T i o 2 wner i n”

Rl is -C(OR5.
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4. The compound of claim3 wherein RS is -CH 15 5.
The conmpound of claim 1l wherein R2 is optionally

wae a3t ed heteroaryl. 6. The conmpound of CPEI/RPEH07/051541

wherein RL is C(OR5 and R5 isig-OH 20 7. The conpound
g r%l a|m4 wherein R2 is optionally substituted
8. The conpound of claim7 wherein R2 is

phenyl "substituted with at |east one nember sel ected
fromthe group con5| sting of hydroxyl and hal ogen. 25
d. Th8 cosmpRlistoioprapig (111?8 wherein R2 i s phenyl
substituted with hal ogen. 10. The conpound of claim?9
wherein R2 is phenyl substituted in the 3- position

wi th hal ogen. 30 11. The c@&poundR¥ claim3 wherein

R5 is -NR6R7. 12. The conpou claim 1l wherein R6
and R7 are independently selected fromthe group
consi sting of hydrogen, |owebB.alkYl, and optionally

substituted aryl. WO 2007/0963 PCT/ EP2007/ 051541
120 13. The conpound of claim ) wherein nis 1 or 2
and 2 is independently gels fromthe group
consi sting of hal ogen, | kbxy, | ower al koxy-
| ower al kyl eneoxy, arf@,) 5 14. The conpound
of claim2 wherein RL is he erocyclyl . The
conpound of claim 14, wherein said heterocyclyl group
conprises a nitrogen atom 10 16. The conpound of
?h dhL wherein RLis -C(OOCH nis 2; and Q is
mernoxy. 17. A conmpound of claim4 selected fromthe
gr oup consisting of : 15
2-(5,6-D nethox -ben20|n1dazol 1-yl)-4-phenyl -t hi azol e
953@ﬁﬂ®€991r€
2- Benzoi m dazol - 1 yI-4-pheny|-thiazole-5-carboxy|ic
aci d;

gach Qvbs h}depleedzmilyﬂ;elazmld flomlthe grquipeognsistinigaafohyer&xyd alower

5IRBYY o Wer gl 1ot bi N Rees FOLC A O3t 1A )EOH

%Q@H%NW@F@ iefein R8 and R9 are each mdependently selected from the
2- (4- Hydroxy-benzoi m dazol - 1-yl ) - 4- phenyl -t hi"azol e-5-¢c

gravpxgarisistingi af;hyRlpogen and lower alkyl , and -O(CHgz)m-heterocyclyl, and

R B0 S i BB Bl AT It ot 2 to 4

ar ﬂ %E%n&l tﬁ?ﬁl@grbfﬁsgir@é@tws PP A6 ahaaPhéied o the
enyl -t hi azo -
Z)enzmdazole ring and, together with the carbon atoms to which they are bound,

form a four to six-membered heterocyclic ring containing at least one atom

independently selected from the group consisting of oxygen, nitrogen, and sulfur;

R1 is a member selected from the group consisting of —-CH>C(O)R4, -
CH(OH)CF3;, —C(O)R5 and heterocyclyl, wherein R4 is selected from the group
consisting of hydroxyl and —NH; and R5 is selected from the group consisting of
hydroxyl and -NR6R7, wherein R6 and R7 are independently selected from the
group consisting of hydrogen, hydroxyl, cyano, lower alkyl, lower cycloalkyl,
optionally substituted heterocyclyl, optionally substituted aryl, and —NH-C(O)-
optionally substituted aryl; and



car boxylic acid,

2- (5-Chl or o- benzoi m dazol - 1-yl) - 4- phenyl -t hi azol e-5-ca
WO bwrgphdzes acid with 2- ( 6- PCT/EP2007/051541

chl or o- benzoi m dazol - 1-yl ) - 4-plgenyl - t hi azol e- 5- car boxy

5efis 3 GpuGial substitntag yuih gns s mpre suksiituenis dogependently

%Ib@?eyﬂ ﬁr@mahe@rcwu bOﬁSIélﬁﬁ% of halo%en lower alkox?/ Iower aIkyI hydroxyl,
met hoxy- benzoi m dazol }il -t hi azo e
ngef aélgera/l halo-loweralkyl, hydroxy Ioweral yl, and -C(O NR8R9 whereln R8

0 FERE OB e IR AL ARERh ts Ylolinbd?RRRH drHyBrogen
ﬁncﬂ Govedr adkw ﬁhemlny\lve loé saioi optbazadbbulistiylidntd-cahetogethdri with the

| e- 5- [ id;, 30 , .
51505 B SR IeBLHEN 0% BT o HH AcfouE 19, B e perac RIS gy 1ing
Eénttamlﬁ%g Ra3t /¢ BB indep ﬁ@'eﬂtl selected from the group consisting of

met azo \i 4-(3,4 % Xy-

hoxy- benzoi m - dinet

pmmqn nittdgenz and- %Afuca&r@bmarmacaun@al|y\mm@wmegamamereof
PCT/ EP2007/ 051541 121
4- (3-Chl oro-4-fl uoro-phenyl)-2-(5, 6-di met hoxy-benzoi m

dazol Tﬂ;e)éb}nﬁdmlnélzcﬁk@alﬁﬂ mebeﬁm s @stichall¢ sUBstiutdd aryl.

met hoxy- benzoi m dazol - 1-yl ) - 4- (3- met hoxy- phenyl ) -t hi az
ol e- 5- carboxyllc acid; 5

#) thiag Qﬁoﬂ]pg)rb‘ﬁgydg ﬁpw(gmme?é@qlﬁmyﬂ/(;@%m nmi dazol - 1-y

4- Benzo[ 1, 3] di oxol - 5-yl - 2- (5, 6-di met hoxy- benzoi m dazol

-1-vyl thlazole 5 carboxylic acid,

4- (3, 4beicOnPaund i &igim 3 sheseip- %ﬁﬁeﬁ%‘xy benzoi m dazol
-1-yl)-thiazol e-5- 10 carboxylic acid;

2- (5, 6- D net hoxy- benzoi m dazol -1-yl )-4-(3-isopropyl -ph

enyl ) ThaicargoenB-of cdai ok whieceiadi2lis optionally substituted heteroaryl.
2- (5, 6- D nmet hoxy-benzoi m dazol - 1-yl ) -4-p-tol yl -thiazol

e- 5-carboxylic acid;

8- (5, FhDIBRidHRRY- d?‘%ﬂbﬁﬁi M\%Zélh At ) ¢ ARl W5 ishiaaol

e- 5-carboxyl'ic acid
2- (5, 6- D net hoxy- ben20| m dazol - 1-yl ) - 4- (4- met hoxy- phen

12, ShEER a4 WheBShTia incominnrlib sHosiHiog AR

-1-yl)-thiazol e-5-
8. The compound of claim 7 wherein R2 is phenyl substituted with at least
one member selected from the group consisting of hydroxyl and halogen.

9. The compound of claim 8 wherein R2 is phenyl substituted with halogen.

10.  The compound of claim 9 wherein R2 is phenyl substituted in the 3-

position with halogen.
11.  The compound of claim 3 wherein R5 is -NR6R7.

12.  The compound of claim 11 wherein R6 and R7 are independently selected

from the group consisting of hydrogen, lower alkyl, and optionally substituted aryl.
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car boxylic acid,
2- (5, 6- D net hoxy-benzoi m dazol - 1-yl ) - 4- (2- hydr oxy- phen

W@ kgosodizexz ol e- 5- car boxylic 20 acid; PCT/EP2007/051541

4- ( 3- Chl or o- phenyl ) - 2- (5, 6- di /et hoxy- benzoi m dazol - 1-y

3315, SERTrRARS SRR FaB3iinys 1052 2nd Qyisingepenpenty

s@’lbcte@l fegraltee grows bomaistirg ofaﬁ?aldgerz?ﬁower alkoxy, lower alkoxy-
2- (5, 6- D net hoxy- benzoi mdazol 1-yl)-4-(3-hydroxy-phen

loweralkylepspxy. @%Ipw;ﬂlhy& aci d;

2- (5-Chl oro-6-fl uoro-benzoim dazol -1-yl)-4-phenyl-thia
zol e-5-carboxylic acid with

24 ( 6- Thé ecooydeunduad ratei e aieneid @2 s Hetgrgeydlypbhenyl - t hi a
zol e- 5-car boxyl i ¢ aci d;

2- (5, 6-D hydroxy-benzoi m dazol - 1-yl ) - 4- phenyl -t hi azol e

15- carR@xphidoudel &Fcladf 14, wherein said heter cyclyl group comprises a
2-(5,6-D netrﬁ)oxy Cﬂenzm m dvgl20| I— yI va %/ BhenyplI

hitrogieazadd®- 5- car boxyl i ¢ aci d;
4-(3,5-D chl or o- phenyl ) -2-(5, 6-di net hoxy-benzoi m dazol
-1-yl)-thiazol e-5- carboxylic acid; W 2007/ 096315

PET/ EPREQSnNoLPdlof cladr 1, whereln R1is —C(O)OH; nis 2; and Qpis
yneég Br ono- phenyl ) - 2- (5, 6- di met hoxy- benzoi m dazol - 2I

M&zol e- 5- carboxylic acid;
2- (5, 6- D net hoxy- benzoi m dazol -1-yl)-4-(3-trifl uoronet
hyl - phenyl ) -t hi azol e-5- carboxylic acid; 5
47 ( 3- Brdopngouhd off dlhinod eeksdwyd frohetmgl grodp (Conbisthgef:noxy
- benzoi m dazol -1 -yl )- thiazol e-5-carboxylic acid,
4- (3, 4-D fl uoro-phenyl)-2-(5, 6-di met hoxy-benzoi m dazol

%%F@ @r@@t‘h%ﬁ b%n§ n‘ﬁ&é%(? L/ - ;gﬁérgrl -thiazole-5-carboxylic acid;

oxy
mBHimimlﬁaybHAﬁ pkrmwiylr thamleJSecaﬁboaylbqudjl c 10 acid;

2SS DE A oA T 3ol Ao & Lozt v
2 6% §rrﬁbﬂh¥ﬂb@n£&ﬁmz& A1 -2Xenfr-idzote Q%a@békmtdlﬁd(y

en20| m dazol - 1-
2-(4-Hydroxy- ben20|m|dazol 1-yl)-4-phenyl-thiazole-5-carboxylic acid;

1-(5-Carboxy-4-phenyl-thiazol-2-yl)-1H-benzoimidazole-4-carboxylic acid;
2-(8H-5,7-Dioxa-1,3-diaza-cyclopenta[b]naphthalen-3-yl)-4-phenyl-thiazole-5-
carboxylic acid;
2-(5-Chloro-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid with 2-(6-
chloro-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5-Methoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid with 2-(6-
methoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5-Chloro-6-methyl-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid
with 2-(6-chloro-5-methyl-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic
acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(3-fluoro-phenyl)-thiazole-5-carboxylic
acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(3,4-dimethoxy-phenyl)-thiazole-5-

carboxylic acid;
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t hi azol e-5-carboxylic acid; 15
2- (5, 6- D net hoxy-benzoi m dazol - 1-yl) - 4- (4-vinyl - phenyl
W() 200hiogaB0d e- 5- car boxyli ¢ aci d; PCT/EP2007/051541
2- (5, 6- Di nmet hoxy- benzoi m dazoj2l

a¥plertal ﬁql'g TP RS- 2B LirREABY) bieh 20784 £51-1-y1)-thiazole-5-

Bar(b'éxwﬁia@ay 6- met hyl - benzoi nri dazol -1 -yl)-4-phenyl -t hi
azole 5-carboxylic acid

20
2-(pé- Pﬁﬂ%f@gﬁy@eﬁé@mdab@ﬁzmm @am@rhquyrpf)erwl phEspie-pbhi

boxylic acid;
I ox enzoi m dazol -1 -y 4- phenyl -t hi azol e-5-c¢
gé’?"ﬁ?ik?}bdgaay b dazol -1 -yl ) - 4- phenyl -t hi azol

ar(Bd3ylbreephenyd)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
2- (5- Met hoxy- benzoi m dazol -1 -yl ) - 4- phenyl -t hi azol e-5-c¢c
8fidoxylic acid; 2-(5, 6-Di met hoxy- benzoi i dazol - |

Car% z‘b{( b -éd-yllz E’%dei’ﬁﬁbth% lBér‘r'z'&i ARRL 8- P- ggﬁhlazole -5-

oxyl | 6- D net hoxy- benzoi m d
c&nbpxy,hcpg@lddl n- 3-yl -t hi azol e- 5- car boxyl i ¢ aci d;

A BB TS TSy ansosicsepk T ybithiazole5-

éar&;%x é@ao pyrl di

di met hoxy- ben20| m dazol -1 -yl )-thiazol e-
épmt@prb@@zglmlg@zol 1-yl)-4-(3-isopropyl-phenyl)-thiazole-5-

%?C %@éhoxy et hoxy) - benzoi m dazol -
Yl -thi azol e-5-carboxylic acid wth

(56&DRn@ﬂhbhp)byeﬂebmwaolbewm ptelaizbiadolerblcatbphgicydcid;
hlazole 5- car boxylic and
2-(pe- %@mgyy@@ﬁggmﬂ%@oﬂ yh- 4 -0-tolyl-thiazole-5-carboxylic acid;

) 0 5-

I R T B e (A e e anerle
ghrboxglad almd)/\o 2_007/ 096315 PCT/ EP2007/ 051541 123 18. A
%gg&qﬁﬂﬁh Of- l A\ |§’-‘29(]5 g%lrﬁet%?))o(ly fbre%rzrgjltrrngagol 1 {/)I -thiazole-5-
EamBRRy R g&,gazol 1-yl - 4-phenyl -t hi azol e- 5- car boxylic
aC| d amde; 5

65 Etrnmnhret(yr@eyz@fmidamﬁHalzdl-(zlhydrpxylrpbBewwhiamlazﬁabarboxylic
car boxylic acid am de;

3 ij 6- Di net hoxy- Benzoi mi dazol - 1-yl ) - 4- phenyl -t hi azol e

AJ3CRHIBRX ghé sy R (8, 6-dinERrh byy)- Bé‘hﬂﬂmldazol 1-yl)-thiazole-5-carboxylic
2- (5, 6- D net hoxy- Benzoi m dazol - 1-yl)-4-phenyl -t hi azol e

agdcar boxyl | c acid ethylanide; 10

3 éét Bl %’é}ﬁzgﬂ%%cﬂ" 9% A n donthareh- PEMA i s3&8hExylic

acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(3-hydroxy-phenyl)-thiazole-5-carboxylic
acid;

2-(5-Chloro-6-fluoro-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid with
2-(6-chloro-5-fluoro-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5,6-Dihydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(3-vinyl-phenyl)-thiazole-5-carboxylic
acid;

4-(3,5-Dichloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid;
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cycl opropyl am de;
4- ( 3- Chl or o- phenyl ) - 2- (5, 6-di net hoxy- benzoi m dazol -1-y

wo Yoovkdardl e- 5- carboxylic acid am de; PCT/EP2007/051541

2- (5, 6- Di et hoxy- Benzoi m dazoi221-yl ) - 4- phenyl -t hi azol e
ﬁlsgﬁﬁﬁc}é%éé@afg égﬁ S dRSHYbBRISIFidazol-1-y))-thiazole-5-carboxylic

htidf 4- (3- chl oro phenyl) 2- (5, 6-di net hoxy-

ben20| m dazol - 1-yl ) -t hi azol e- 5- car bonyl ] - h%/dra2|

4-(pdx @rm%ﬁhexwéﬁywmdaz@ Ty lidn@r Wik graseriy m%ﬂ)olquqbe -5-

5-carboxylic acid pyrimdin-4-ylam de; 20
éér %K}@?ﬁ-%ég phenyl ) - 2- (5, 6-di met hoxy- benzoi m dazol - 1-y

14) Stﬂﬁnla-hetﬁﬁjcuarrteamrxwmhenya{ﬁ (b,6-dimethoxy-benzoimidazol-1-yl)-

Q%Q%Qgﬂﬁ@%ﬁf‘?a;n ((jg 6- di net hoxy- benzoi m dazol -1
Z”f(%zf. bmu%mlpﬁem @t(*soac}alrhé‘thoit;wb@nka.lnﬂgaio|21:-x¢s3@*§g@'_e-ls_-y

| or o- di et hoxy- benzoi
tarbohylezatid; 5- car boxyl ic 25 acid

b5 88 @3@3%%@113&%@ BenBiiganst iy it ShgnfShiarless garboxyiic

aé+d yl)-thiazol e-5-car bonyl] hydr azi de; and
3-Chl or o- phenyl )-2-(5, 6-di met hoxy- benzoi m dazol -1-y
2) taquzguh@xysb@gzglmglamj 1-9l344d(3-hydroxymethyl-phenyl)- thlazole 5-

é%r §8| dlhydro pyrimdin-4-yl)-amde. 30 19. A
n‘% claim 12 which is

B+(8; 333”‘@/6?@19}9ﬂi@[[144]ﬁmny‘5=y5 -%- 15 B-dimethoxy-benzoimidazol-1-yl)-
tetrazol 5-yl)-thiazol -2-yl]-1 H benzoi m dazole. WO
ﬁm@ml%@s@féomlmsoow 051541 124 20. A conposition

1
Ec(gn}gs; P@ﬁé‘% ﬁE?u‘}#ggna?ﬂ g %1 vuﬁ Slrgc-{l}ﬁ/ rgotfm%%ré?s carboxylic
atidr maceut | caI l'y acceptable car r| ers and adjuvants. 5
Gits DRy anEP ORI ) 2ot DY oS RBRn A thiazole-

Bléélb&%b\édd‘ conprising adm nistering to said
ubj ect’ an amount of a conpound of claim1l effective

EdeMeltmloay@ methykdenzoinyidazolFAl-Ki)-4-pleenwkHthiazola-Saadoxylic acid
Wﬁggaééemg:fwer e (astﬁyldbger%ll %ta'z P1%/B?A-ip%{aﬁ§ll?t%|azolle 5-carboxylic
acid;

2-(7-Hydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5-Methoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-(1-methyl-1H-indol-5-yl)-thiazole-5-
carboxylic acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-pyridin-3-yl-thiazole-5-carboxylic acid;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-thiophen-3-yl-thiazole-5-carboxylic acid;
4-(2-Chloro-pyridin-4-yl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-
carboxylic acid;
2-[5-(2-Methoxy-ethoxy)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-carboxylic acid
with 2-[6-(2-methoxy-ethoxy)-benzoimidazol-1-yl]-4-phenyl-thiazole-5-carboxylic
acid; and

2-(5-Hydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid with 2-(6-
hydroxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid.
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condition. 10 22. A method for treating a subject
afflicted with a disease or condition that responds

wo eoomoekisiat i on of PLK1 activity, conprising  PCI/EP2007/051541

adm nistering to said subjecti2zan anmount of a
conposition of claim15 effective to nodul ate the
activity of PLK1L activity in said subject, wherein

$8i d puhmhedureofadidim o1 sektedirdndiheegsep @ondisting of:
condition. 23. A nethod for preparing a conmpound
according to claim1 conprising the steps of:

panzongidazebhybdrhesyl-thiazale®-¢arpoxyle @idaRden ( 2)

25 SRR GRIB g s I SRidalls amice
Qqafe-nim@thaumhtuiamaazmavgl)mhphmmhiag@ega?-tzawboixwic acid
claiml. WD 2007/096315 PCT/ EP2007/ 051541 125 24. The
AweiBylagtde) ai m 23, wherein X is a nmenber sel ected

nSist i foo oy . .
2488 blfetfoRBenzbifuaiontyfis-fitny tazole s-ofixyiic acid
ethwlamideas a nmedi canent, in particular for the use as

dicanent for the treatnent of ncer, preferably .
B yPruD Gy b3ezommeat e U5 o e daec b Eortangq doid
E)I’Gn'bﬂ‘r?é f-Phigthe manufacture of 10 nedi canents for the
tTeat Xt of cancer, in particular solid tunors.
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic

acid amide;
2-(5,6-Dimethoxy-benzoimidazol-1-yl)-4-phenyl-thiazole-5-carboxylic acid
phenylamide;

Thiophene-2-carboxylic acid N'-[4-(3-chloro-phenyl)-2-(5,6-dimethoxy-
benzoimidazol-1-yl)-thiazole-5-carbonyl]-hydrazide;
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid pyrimidin-4-ylamide;
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid (3-methoxy-phenyl)-amide;
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid thiazol-2-ylamide;
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid [1,2,4]triazol-4-ylamide;

3-Methyl-benzoic acid N'-[4-(3-chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-
yl)-thiazole-5-carbonyl]-hydrazide; and
4-(3-Chloro-phenyl)-2-(5,6-dimethoxy-benzoimidazol-1-yl)-thiazole-5-carboxylic
acid (2-oxo-1,2-dihydro-pyrimidin-4-yl)-amide.

19. A compound of claim 12 which is 5,6-Dimethoxy-1-[4-phenyl-5-(1H-

tetrazol-5-yl)-thiazol-2-yl]-1H-benzoimidazole.



27. The novel conpounds, processes, uses and
i ntermedi ates substantially as described herein
W efoone31315 PCT/EP2007/051541

124
20. A composition comprising a compound of claim 1 and one or more

members selected from the group consisting of pharmaceutically acceptable

carriers and adjuvants.

5 21. 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.

10
22. 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 composition of claim 15 effective to modulate the activity of PLK1
activity in said subject, wherein said modulation ameliorates said disease or

15  condition.

23. A method for preparing a compound according to claim 1 comprising the
steps of:
reacting a compound of formula (2)

20
R2
B(OH)s”~ @
with a compound of formula (3)
R1 X
S N
N
/
(Qy)n N
25 (3)

wherein:
X is a leaving group, and the remaining substituents have the meanings given in

claim 1.
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24.  The method of claim 23, wherein X is a member selected from the group

consisting of -Cl, -Br, -1, and -O-triflate.
25. A compound according to claim 1 for the use as a medicament, in
particular for the use as a medicament for the treatment of cancer, preferably

solid tumors.

26. The use of a compound according to claim 1 for the manufacture of

medicaments for the treatment of cancer, in particular solid tumors.

27. The novel compounds, processes, uses and intermediates substantially as

described herein before.

*k*k



