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protected from high fat diet-induced weight gain and insulin resistance
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lmmﬂanﬂvt@@&hndynogwgm@oﬁtﬁ Uﬁé@ﬂi@%@@@@%ﬁ@v,dlet-mduced weight gain
and insulin resistance (Smith et al, Nature Genetics 25:87-90, 2000). The phenotype of

the DGAT1 knockout mice suggest that a DGAT1 inhibitor has utility for the treatment of

obesity and obesity-associated complications.

The present invention provides compounds that are useful for treating or
preventing conditions or disorders associated with DGAT activity, especially DGAT1
activity in animals, particularly humans.

A compound having the following structure

A-Q-B-C-D
and pharmaceutically acceptable salts, and prodrugs thereof,
wherein

Ais a substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,



substituted or unsubstituted cycloalkyl, optionally substituted amino,

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl or
Wa Hdddtdd or unsubstituted heterocyclyl; Q is a divalent or #/BEPR008/062900

cycloalkyl, aryl, heterocycle or heteroaryl; B is a substituted or

unsubstituted divalent heteroaryl group selected from one of the groups

below: wherein X, and X2' are independently selected from 0, NH, NR9

r I i
SR ST IS AR IOUL o
urSRIesiRA N Wsfittte & b unsubstituted heteroaryl or a substituted or
unsubstituted heterocyclyl;
Q is a divalent or trivalent cycloalkyl, aryl, heterocycle or heteroaryl;

B is a substituted or unsubstituted divalent heteroaryl group selected from one

of the groups below:

o)
X X
SN 3
oy OO (X
ol x4 X
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O
Xas Xas
potlipel
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wherein

X; and X, are independently selected from O, NH, NRg or S, wherein Ry is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower
hydroxyalkyl,

X4, Xa, X5 and X, are independently selected from N, or CH,

Cis

wherein

- R, is selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower

alkylamino, lower dialkylamino, and NO,,



wherein R, is selected from hydrogen, cyan, lower alkylsulfonylamino,

alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower
Walr8hi#na 0 lower dialkylamino, and NO2, R'1, R2 and R'2 areCT/EP2008/062900

independently selected from hydrogen, halogen, trifluoromethyl, aryloxy,

lower alkyl, lower alkoxy, lower alkylamino, lower dialkylamino, and NO2,

Or C may also be a substituted or unsubstituted bicyclic aryl or heteroaryl

group, Dgs seleqesirarm Mﬁéﬂ%@lnﬁg%e@ﬁgm@?%ﬂ?halo en,

alkanoylamind, carboxy, carbamoyl, -0-L2-E, -5- L2 -0- LZ-E,
-L2-E", difeaupeesityleanyoxny IoWer Ak REEGKEOHBYEr EEamie. A2yer
alkoxycatiatkyyanphespibN,acid, phosphonate, cycloalkoxycarbonyl,
aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl. sulfonyl,
-502@H, sulfamoyl, sulfonylcarbamoyl, sulfonyloxy, sulfonamido,
-C(0)-0-R-PRO, substituted or unsubstituted a%/I, substituted or

unsubstituBAYRE8rBR R P YSH SRS RS R BRIk A HRERELR R ¥

when n' groupt p' is equal to zero, E is not sulfonyloxy or sulfonamido, E' is
alkyl, aCJ/eI, alkoxycarbonyl, cycloalkoxycarbon%], aryloxycarbonyl,

heterocyelAGRAIRAPISTAT CB OSSN CRRISRTLNY SRS h PRI DRIRNOWaTIR,

- 502-0H;z8bHRMeath smidonargido,ghosghanicacidcpbpsphopate ~L,—E”, and
sulfonyloxyr -G (0)0-R-PRO, substituted or unsubstituted aryl, substituted

or unsubstitited heterocyclyl, or substituted or unsubstituted heteroaryl,

and whey, s +( @14 R(ERRAVAHE@EEIQ-E' is not sulfamoyl, sulfonamido,
phosphonic acid, phosphonate, or sulfonyloxy, - E"is alkyl, acyl,

alkoxycétliaifylphogphikaiy ectehryh ehpokphartiz, ayidlqeiksplycaatmnyl,
aryloxycgrbggiy, Eﬁ%ﬂ{ﬁ'ﬂ&&%&&@%@gfﬁ&%&&%&%@%@!'&%Pa/&xy,

sulfamoyl, sulfonyloxy, sulfonamido, -502-0H sulfonylcarbamorl,
-C(0)-0-R2PRMOYy RUYéd%%ﬁ’éhb%‘ﬂ#f@f@?b’&r%ﬂ,‘fEDﬂéﬁfB?éﬂPéSv sulfonyloxy,
unsubstiutfes dreies <Yy R FeRSK B iiBstitutethsubssilibieicLrel eigRyhbstituted

or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,
and when n’ + m’ + p’ is equal to zero, E is not sulfonyloxy or sulfonamido,

- FE'is alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonylcarbamoyl, sulfonyl, -
SO,-OH, sulfamoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxy, -C(O)-O-R-PRO, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,
and when n’ + m’ + p’ is equal to zero, E’ is not sulfamoyl, sulfonamido,

phosphonic acid, phosphonate, or sulfonyloxy,

- E" is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO,-OH,
sulfonylcarbamoyl, -C(O)-O-R-PRO, substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl, or substituted or unsubstituted

heteroaryl,
- m’, n and p’ are, independently from each other, an integer from 0 to 4,

- m'+n +pisbetween 0 and 12, preferably 0, 1, 2, 3 or 4,



m', n" and p' are, independently from each other, an integer from 0 to 4, m

+n'+p'is between 0 and 12, preferably O, 1, 2, 3 or 4, Rs and R5 are,
Wenhgwaereidatly from each other, hydrogen, halogen, hydroxyl, PemaP2008/062900

alkoxy, or lower alkyl, or R5 and R5 are joined together to form a spiro

residue of the formula (CH2)\\(CH2)., wherein - X'is NR", 0, S or CR".R

- r'and s' are, independently from each other, zero or an integer from 1 to

3,-R, 'S@ﬁyé’r'i&@?”a?é 'ﬁ’W&BéHl%htr '?r&ﬂ%QWE&%H@PhDéJBQ&R‘ Haygaxy!
alkoxy, or lower alkyl, - R.is hydrogen or lower alk
hydroxyl, Iower alkoxy, or lower alkyl, or Rs ang Rs are joined together to

form a spiro residue of the formula

/ )
(CHZ)\\/\CHZ)S.

wherein
- X' is NR,, O, S or CR/R,

-r' and s’ are, independently from each other, zero or an integer from 1
to 3,

- R, is hydrogen or lower alkyl,
- Ry is hydrogen, halogen, hydroxyl, alkoxy, or lower alkyl,

- R, is hydrogen or lower alkyl; or
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt

thereof, or a prodrug thereof.

Unless otherwise indicated, the compounds provided in the formula above are meant to
include all pharmaceutically acceptable salts, prodrugs, sterecisomers, crystalline forms,

or polymorphs thereof.

The present invention also provides pharmaceutical compositions comprising the

compound as defined above and a pharmaceutically acceptable carrier or excipient.

The present invention also provides methods for treating or preventing conditions or
disorders associated with DGAT activity preferably DGAT1 activity in animals,
particularly humans. Preferably, the disorder is selected from the following: metabolic
disorders such as obesity, diabetes, anorexia nervosa, bulimia, cachexia, syndrome X,
insulin resistance, hypoglycemia, hyperglycemia, hyperuricemia, hyperinsulinemia,
hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed dyslipidemia,
hypertriglyceridemia, and nonalcoholic fatty liver disease; cardiovascular diseases, such



a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically
acceptable salt thereof, or a prodrug thereof. Unless otherwise indicated,
Wehdeumpdands provided in the formula above are meant to irtIdEP2008/062900
pharmaceutically acceptable salts, prodrugs, stereoisomers, crystalline
forms, or polymorphs thereof. The present invention also provides
pharmaceutical compositions comprising the compound as defined above
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invention also provides methods for treating or prevénting conditions or
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nervosa, bulimia exia, syndrome X, insulin resistance, hypoglycemia,
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angragiitoma, and endothelial cancers, for example, breast cancer, lung
cancer, colorectal cancer, stomach cancer, other cancers of the

Tigastsedriestoalitrasikorexassphe esophageaboandealsald @iecrabtice.
cancer), prostate cancer, kidney cancer, liver cancer, bladder cancer,
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hs%f%lfﬁ%%ﬁﬁ%@@ﬂé@ﬂﬁﬁrsﬁé&% A5 AWMV IHORES tha ek %ﬂﬁé"r‘é’ﬁe’l‘ﬁ%ﬂ&

he present |nv ntion provi th ds of using,a co OLFR] |
oSS AT LA TSR S5 A B LB N VFHLCBroLLR FRTERS T glso
ingroleidesatieinistratiba widhrndslitimh alst s peibtélagieotse. The treatment of
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as part of a larger group, e.g., wherein an attachment Pomt of a certain
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substituted alkyl is also intended. The term "substituted or unsubstituted
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0 carbon atoms, preferably 1-10 carbon atoms, contalnlng Oto 3
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alkylsulfonyl, sulfamoyl, sulfonamido, carbamoyl, cyano, carboxy, acyl, aryl, alkenyl,



alkynyl, aralkyl, aralkanoyl, aralkylthio, arylsulfonyl, arylthio, aroyl,

aroyloxy, aryloxycarbonyl, aralkoxy, guanidino, optionally substituted
waniti)4dtérocyclyl. The term "lower alkyl" refers to those alkplCgveRp®&662900

described above having 1-7, preferably 2-4 carbon atoms. The term

"halogen” or "halo" refers to fluorine, chlorine, bromine and iodine. The

term "alkenyl" refers to any of the above alkyl groups having at least two
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point of atta OU _ carbon atonts’ are pre
aryieyeaterrik @Ik Pefetaniging. ortita RO Hikiieg i hariere atclshst
two carbon atoms and further containing a carbon to carbon triple bond at
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pr@%?aﬁﬁ-wﬁﬁ%téﬁ@rs to a straight-chain bridge of 4-6 carbon atoms
connected by single bonds, e.g., -(CH2)x-, wherein x is 4-6, which may be

interrupted with, ong or more heteroatoms, selected fram 0, S, S(0Q), S(0)2
T R e ST S S B R Py,
aralkyl, heteroaralkyl, acyl, carbamoyl, sulfonyl, alkoxycarbonyl,
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atbimghendrishdstbutaidingth cand T o osebsnhiiiiblenisrecit ehedbiatdf attachment.
i | gt cyclo yl, heterocyclyl, oxo, halogen,
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)gjl_oallk " refers to o(#)tionall substituted monocyclic, bigﬁ:lic or tricyclic
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Gﬁiﬂ}ﬁétwd%Qyﬁéﬁﬁn@{lfﬁé‘d@mé‘%%d.sum as alkyl, halo, oxo, hydroxy,

alkoxy, alkanoyl, acylamino, carbamoyl, alkylamino, dialkylamino, thiol,
lkylthi ), carb k bonyl, sulf I ido,
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uns ituted aryl group, a substituted oy unsubstituted heterocyc
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alkyl, cycloalkyl, aryl, heterocyclyl, oxo, halogen, hydroxy, carboxy, alkoxy,
alkoxycarbonyl and the like.

The term "cycloalkyl” refers to optionally substituted monocyclic, bicyclic or tricyclic
hydrocarbon groups of 3-12 carbon atoms, each of which may contain one or more
carbon to carbon double bonds, or the cycloalkyl may be substituted by one or more
substituents, such as alkyl, halo, oxo, hydroxy, alkoxy, alkanoyl, acylamino, carbamoyl,
alkylamino, dialkylamino, thiol, alkylthio, cyano, carboxy, alkoxycarbonyl, sulfonyl,
sulfonamido, sulfamoyl, heterocyclyl and the like.

The term "carboxamide" refers to =C(0)-NHR, , wherein R; is selected from hydrogen,
a C,-Cg alkyl group, a substituted or unsubstituted cycloalkyl group, a substituted or
unsubstituted aryl group, a substituted or unsubstituted heterocyclyl group, and

carboxamide is preferably —C(O)-NH..



Exemplary bicyclic hydrocarbon groups include bornyl, indyl,

hexahydroindyl, tetrahydronaphthyl, decahydronaphthyl,
WoiseR4 01 hexyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.1]heptenyCT/EP2008/062900

6,6-dimethylbicyclo[3.1.1 Jheptyl, trimethylbicyclo[3.1.1Theptyl,

bicyclo[2.2.2]octyl and the like. Exemplary tricyclic hydrocarbon groups

include adamantyl and the like. The term "alkoxy" refers to alkyl-O-. The

E)tlg Qﬂggyﬁ% ?dﬁ%@éhyz% é]gz)upln'l%l énb&yg ﬁ(%lﬁﬂ%?g(%g_%ﬁéz 8?rogyl

eterm"a oy ersto a
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respectively. The term "alkanoylamino” refers to alkyl-C(0)-NH-. The term
Exetkplanydicedics yralkaribSn. grbepteiml Udékiptitnpin ity fbesab yal ki hB(0) -

teTQ‘?yB?B%pﬂWSHEQMd F@ﬁ%&fﬁ’yﬁ'&b&bé@ﬁ Fl}%{?r "Bicgerepsysathost.
Irefers to alkyl-O o |(6)6 |met |b| allo%x (%areotn o>%y refers to
bicyRAlB2C [Beteny!. 6.6-d hylbicyciof3.1 1 Thepty

trimethylbicyclo[3.1.1]heptyl, bicyclo[2.2.2]octyl and the like.

Exemplary tricyclic hydrocarbon groups include adamantyl and the like.

The term "alkoxy" refers to alkyl-O-.

The term "alkanoyl" refers to alkyl-C(O)-.

The term "cycloalkanoyl" refers to cycloalkyl-C(O)-.

The term "alkanoyloxy" refers to alkyl-C(O)-O-.

The terms "alkylamino” and "dialkylamino" refer to alkyl-NH- and (alkyl);N-, respectively.

The term "alkanoylamino" refers to alkyl-C(O)-NH-.

The term "alkylthio” refers to alkyl-S-.

The term "alkylthiono" refers to alkyl-S(O)-.

The term "alkylsulfonyl” refers to alkyl-S(O),-.

The term "alkoxycarbony!" refers to alkyl-O-C(O)-.

The term "alkoxycarbonyloxy" refers to alkyl-O-C(O)O-.

The term "carbamoyl"” refers to H,NC(O)-, alkyl-NHC(O)-, (alkyl),NC(O)-, aryl-NHC(O)-,
alkyl(aryl)-NC(O)-, heteroaryl-NHC(O)-, alkyl(heteroaryl)-NC(O)-, aralkyl-NHC(O)-,
alkyl(aralkyl)-NC(O)-, heterocyclyl-NHC(O)-, cycloalkyl-NHC(O)-, and the like.

The term "sulfamoyl" refers to H,NS(O),-, alkyl-NHS(O),-, (alkyl),NS(O),~, aryl-NHS(O),,
alkyl(aryl)-NS(O),-, (aryl).NS(O).-, heteroaryl-NHS(O).-, aralkyl-NHS(O),-, heteroaralkyl-
NHS(0),- and the like.



The term "carbamoyl" refers to H2NC(0)-, alkyl-NHC(0)-, (alky1)2NC(0)-,

aryl-NHC(0)-. alkyl(aryl)-NC(0)-, heteroaryl-NHC(0)-,
WalrsteHtaidaryl)-NC(0)-, aralkyl-NHC(0)-, alkyl(aralkyl)-NC(O)PCT/EP2008/062900

heterocyclyl-NHC(0)-, cycloalkyl-NHC(0)-, and the like. The term

"sulfamoyl” refers to H2NS(0)2-, alkyl-NHS(O)r, (alky1)2NS(0)2-,

aryl-NHS(0)2, alkyl(aryl)-NS(0)2-, (ary1)2NS(0)2-, heteroaryl-NHS(0)2-,

e N A S B e

; “splf ido" ref kyl-8(0)2-NH-, aryl-S(0)2-NH-,
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term "sulfonyl" refers to alkylsuffonyl, arylsulfonyl, heteroarylsulfonyl,
I'ké?ralkylsulfonyl, heteroaralkylsulfonyl cycloalkylsulfonyl and the like. The

term "sulfonate or "sulfonyloxy" refers to alkyl-S(0)2-O-, aryl-S(0)2-0-,
The &y Seoid) rfesedagkgeolny, Aelerdansikhrisozeysutiony therdlkg!sulfonyl,
het&R 4RIy URLARRDE RURSIELIRA\RBHAGh&gfRS'S to a primary or secondary

amino group which may optionally be substituted by a substituent such as
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carbamoyl and the like. The term "aryl" refers to monocyclic or bicyclic
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whigd maptmiomﬁg B RIS IB) L WoBRABHIY AMRYIANSYy 1, cycloalkyl,

tetrahydronaphthyl, each of which may optionally be substituted by 1-4

yl
heéﬁ??&YﬁMnﬂ'?,t%@@ﬁ’!a?%tﬂﬂf&wlsGWQ%WEXHWW@IWP ptionally
arglolygtituthed dylobterbely lhajoatbmhyd xgradtkaygaraopyl Aticteroptaikyo agiahopyl,

cﬁﬂéﬁ@?llgrﬁ{héti%?d, phenyl, o.ptionally.substituted arylcory, optionally
substituted amino, thiol, alkylthio, arylthio, nitro, cyano, carboxy,
alkox qarbpné/

TR A HE BT AR TR e TR RN S gIPVERRE (o ©14
ordptidcaliyosidistiteindhelrigportioe stithers phelay| AvinEng| teamhthyhlayithryl,

ar@ B RBrAphEIP REPBARHiHTRENETQAD B8 Rlk¥igreH Ry SHEN 8Sstituents,
sukc):ﬁgzsyclthionally substituted alkyl, trifluoromethyl, optionally substituted cycloalkyl,
halo, hydroxy, alkoxy, acyl, alkanoyloxy, alkanoyl, optionally substituted phenyl,
optionally substituted aryloxy, optionally substituted amino, thiol, alkylthio, arylthio, nitro,
cyano, carboxy, alkoxycarbonyl, carbamoyl, alkylthiono, sulfonyl, sulfonamido, optionally

substituted heterocyclyl and the like.

The term “monocyclic aryl” refers to optionally substituted phenyl as described under

aryl.

The term “aralkyl” refers to an aryl group bonded directly through an alkyl group, such as
benzyl.

The term “aralkanoyl” refers to aralkyl-C(O)-.

The term “aralkylthio” refers to aralkyl-S-.



The term "aralkanoy!" refers to aralkyl-C(0)- The term "aralkylthio" refers

to aralkyl-S-. The term "aralkoxy" refers to an aryl group bonded directly
WehrtsgREntalkoxy group. The term "arylsulfonyl refers to aryl-S{@)EPT018/062900

term "arylthio" refers to aryl-S-. The term "aroyl" refers to aryl-C(0)-. The

term "aroyloxy" refers to aryl-C(0)-O-. The term "aroylamino” refers to

aryl-C(0)-NH-. The term "aryloxycarbonyl" refers to aryl-0-C(0)-. The term

-rﬁsxslﬂ?lEPa]b(&Wb%?%E [8f§r§5aF§h 8}(&!{%85@46% i(@:'ﬂyTttﬂ? L?drﬁ"r’]bentglh%xy group.

"heterocyclyloxycarbonyl” reférs'to heterocycly1-0-C(0)-.
- heterog c(l " or "heterocyclo” refers to an optionally substituted, fully
r@%?ﬁ?é?te%y ¥]1frﬁ’§¥l[urr%teéa té?&#fg‘t(l )8+ nonaromatic cyclic group, e.g.,
which is a 4- to 7-membered monocyclic, 7- to 12-membered bicyclic or
Theptesm Barliieh eptIstR §Elicing system, which has at least one

heteroatom in at least one carbon atom-containing ring. Each ring of the

ThreetemoCpotig gefers toatgh@iQ)a heteroatom may have 1, 2, 3 or
4heteroatoms selected from nitrogen atoms, oxygen atoms and sulfur

TREQERS, WIS eerliOgLa AT GiLfur heteroatoms may also optionally be
oxidized. The heterocyclic group may be attached at a heteroatom or a

Tf?@@r‘m “§F8Wamino” refers to aryl-C(O)-NH-.

The term “aryloxycarbonyl” refers to aryl-O-C(O)-.
The term “cycloalkoxycarbonyl” refers to cycloalkyl-O-C(O)-.
The term “heterocyclyloxycarbonyl” refers to heterocyclyl-O-C(O)-.

The term “heterocyclyl” or “heterocyclo” refers to an optionally substituted, fully saturated
or unsaturated, aromatic or nonaromatic cyclic group, e.g., which is a 4- to 7-membered
monocyclic, 7- to 12-membered bicyclic or 10- to 15-membered tricyclic ring system,
which has at least one heteroatom in at least one carbon atom-containing ring. Each
ring of the heterocyclic group containing a heteroatom may have 1, 2, 3 or 4heteroatoms
selected from nitrogen atoms, oxygen atoms and sulfur atoms, where the nitrogen and
sulfur heteroatoms may also optionally be oxidized. The heterocyclic group may be

attached at a heteroatom or a carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, pyrazolyl,
oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, triazolyl, oxazolyl,
oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-
piperidonyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazinyl, tetrahydropyranyl,
morpholinyl, thiamorpholinyl, thiamorpholiny| sulfoxide, thiamorpholinyl sulfone, 1,3-
dioxolane and tetrahydro-1,1-dioxothienyl, 1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl and the
like.



Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,
Waizwalpoedazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazoBRG;T/EP2008/062900
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl,
thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2- oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-

ERRR IE?%YéyBX{W%/ ey é\lo%ﬁﬁrc%élﬂ%l IpXTH‘H%%MPW%%WézonI

tetrahydropyrany iamor holln [ thlamor holin [foxide

morpholin
%m&mﬂohﬁw@sﬂmf aeezqifa%vérbé%améﬁ'awyamci% SWiRaipy .
tefrahybiisipxnelirg /Sdétanjaradigimohyll isogliheitiide tetrxieyd g bieydhg,

g R SRRl e Befithuny chpomony.

Coéfmﬁﬂnh‘;/P?@ﬁ%MHWbelﬂaﬂW' @@Wwwﬁaﬁﬁw REERIRRTIRY, furopyrldmyl

(stehalkydrei2aat] @i, d@:@@m@bpmﬂmwbnwr&{amzwwaamb{b,

d,@%}oggm %{ 1'1’99“2)}5% éj 8fu %i J&l%ﬂ c}ﬂi %azéﬂ yl (such as 3,4-
20l {)yrr nI

ranyl, cinnolinyl,’ um xaliny |nda
dlW%W@rﬁmmml@yl}ula@maéaélwmwefulf@[3 2-b]-pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, 1,3-dioxo-1,3-dihydroisoindol1-2-yl,
E)dahwhqqumnoheyér(mydhm&és thbiydeocdroaapiglyidazolingbeghithalaziny!
d.fﬂ%é‘%&‘ |EB%R@JM”&%@%&%@E?F%}%W%HHH#@Sf ¥!<azmy|

dibenzoazepinyl, dithienoazepinyl, benzindolyl, anthrolinyl, acridinyl,
PhsRaturtimbixgMthRvh GRERDY! ﬁﬁ@ﬁ%!'{ﬁmyl xanthenyl, carbolinyi and

the like. The term "heterocyclyl" includes substituted heterocyclic groups.
Tredestitinetemeysiycindiedgmosigsstibitadibatenenyrtizatito gpsu S bstifstidted

hetdfBchcifc A ctipe PSUBHetdroS IR GRS BERIBERTEEdNAHAE 2V REG BB uents.
limited to, the f0|IOWIr§%L(8$“0na”y substltuted alkyl, includin

’i‘?ﬂ?@%é HOSHtHE DY proteG P AS:; |5° IR%15Ge %?té’@a'&‘l F,
suBstituted atkyl=0¢optrortziysuiestintegdenin (oralkatrytes/ bloatkyl) deatoofaiogen)
e. ge@rpcgplg%y, alkoxyg PfBﬂQW' mtﬁt%&“%ﬁﬁpét%'iﬁ@%'%%alkyl carboxy;

alkoxycarbonyl; mercapto nltro cyano; sulfamoyl; alkanoyloxy: aroyloxy:
he&?gﬂ&%%’f%uﬁi@ﬂ@%’&ﬂféH?&@%HP&HH?BW%gIW‘ B'IKWF%’;S’G’MEIWGMPM
nnwb@tanmedu&mhwkydlkemowaﬂﬂyhmutw dnytthiiox giryéorynaligitilanomay|;
caﬁé %W‘ %ﬁ*”&" d tﬂ W %&ﬁd@%n‘ﬂeégi d"é’ﬂ%%w AFRRLE S Fetroxyl,

eterocyclic group ough an oxygen gé. Thetérms
amigy AgY, ﬁﬁ%é?&f&j fiaterseyeRaTkAor "heterocycloalky!” refers to
nonaromatic heterocyclic or heterocyclyl groups as described above. The
The temhHeteoarytlaaier danahes s brtaticy@icgooye lkoregd tmongbyarlioxygen
brg@é(_clic aryl, such as pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl,
isoxazolyl, thiazolyl, tetrazol, |soth|azolyl fury!, thlenyl 2-pyridyl, 3-puridyl,
The Rd *!se%r dylNoxds, p Ia}{le iyl é§/ ‘?k”V'bPV 2zin <';1<>'Qf?<1¥fyr’efers to
enzo |azo enzoxazo enzo umollny ISGquinotin
nomemaﬁ@dﬁsgrmyéhczgfweawﬂvé gﬂ@elpépﬁcﬂﬁ‘iwl @ﬁfﬂagﬂ&n@d by, e.g.,
lower alkyl, lower alkoxy, trifluormethyl, methoxy or halo. The term
TH&tﬁeﬁdaey&Uh‘mﬂylefwﬁfsdﬂ diletﬁaﬂaﬂ)ét&(@?eleTb@ terongalyokipbobicyclic aryl,

fi
s e VL Dol a8 R OB SIS o etz
'S°§Dl§‘§ﬂMtéHrﬂr ivpbAiRideyhrsryrislyp, "ppéf oy ¥UN5QM&’@(PH@Z'W|
pyblﬁﬁdlhﬂtlfpl}ﬁdaﬂh@n%dalﬂubéhwtﬁd:ﬂdflylnBWM@@IhB&muwyylgm}wﬁblmyl

isoaqﬁ%rﬁ’ i a%'r‘?n Blyb o éPﬁy IS {Metﬁ‘;ﬁeo'%(?{‘é’n% ogﬁPstu't%ted by, e.g.,

ors ahalogen or @ fower a
lomew@kphgwqar)alkoxy trlﬂuormethyl methoxy or halo.
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The term "heteroaroyl” refers to heteroaryl-C(0)-. The term
"heteroaroylamino” refers to heteroaryl-C(0)NH-. The term "heteroaralkyl"
Weeieiy/a¢dhlheteroaryl group bonded through an alkyl group. TheTa@Pa008/062900
"heteroaralkanoyl” refers to heteroaralkyl-C(0)-. The term "heterocyclyloyl"
refers to heterocyclyl-C(0)-. The term "heteroaralkanoylamino” refers to
heteroaralkyl-C(O)NH-. The term "acyl" refers to alkanoyl, cycloalkanoyl,

TR eeLei AcalERaYS hetraaraliaery], heterocyclyloyl and the

like. The term "acylami no" refers to alkanoylamino, aroylamino,

Thetenaappyasnine ataikastadamirpohetsrparalkanoylamino and the like.
The term "divalent” refers to a residue linked to at least two residues and

Thepteomaiph depfingatertretersubstit(@nB. wheiairibimpiisaigthfrothe Corflerakf
orbi PAGSRIVaIRYIEIHAP, Wsupsaiaesien ussisiiiuied ahaRisiidierhelyalent

R R s A R B

ordec:aumr?xelﬁ:m&)eétﬁ@afb, mefmmy'md:rm@ﬁyt@m@ta t_tlermlbmitmtedsier
sULRTR(ALY 8% HNRLI680-S5 4G AR Y- LiRdpig dayvatives of any

compound of the invention are derivatives of said compounds which
Jfollowing administration release the t compoung in vivo via some
e SR Rea o e 28 G T r 6 B R SRR, R
hetenpsioidgiEaNDi- driteny hheterpataliadtitaiers to avigierdady tisgeoyareended
thF&I@PQHgfky%?éﬁlﬁeQ‘rf&@eﬂ%aﬁa%f@é}ﬁﬂ@%yﬁlﬁﬁeﬁg%éféﬁgéﬂﬁﬂyp@@ﬁ. The

convertible by sqlvolysis upder i ical conditions to the parent, = |
TR BRI (R e RR DR CYetoL R PER e HRRER SAeaNAmine
refestetes hetenegiadatetd OMtiho- or di-substituted lower alkyl esters, such as

the co-(amino, mono- or di-lower alkylamino, carboxy, lower
Tralkercathpigibldawakatoy astesaiRbeo (el hatsenoyioxyraraisy),
ndlsossathonvlordidonss Allaminacarbond lowel llyL esters guch

as the pivaloyloxyme ﬁe ter and the'like conventionally used’in the art.
alkEne redBn: aMANGIP phetseas ey lestinso arrkaaoitrMine foRtRINaGRtANeNIANINO
ard-ReBike-D and pharmaceutically acceptable salts, and prodrugs thereof,

wherein A is a substituted or unsubstituted alkyl, substituted or

T %S@Wé‘?&ﬁ'@éﬁ t%“??éié&gtﬁéj1Wk8&‘§6‘9?@é§%{§§/§yrs%ﬁ%%’t e %@%Wauy

substituted amino, substituted or unsubstitute ) '
hayifysihereHbatteppisnAora SxaseBieedtn eseriiaiteidhrrepseptiprantion
thisexsdsliont sibsvateataytleatisyituty ldinatarosyers  oesieirraandnsidered to be

equivalent to the expression “substituted or unsubstituted phenylene residue”.

For the carboxyl group derivatives —C(0)-O-R-PRO, the term “R-PROQO” refers to the
common ester derivatives that can serve as a prodrug. Prodrug derivatives of any
compound of the invention are derivatives of said compounds which following
administration release the parent compound in vivo via some chemical or physiological
process, e.g., a prodrug on being brought to the physiological pH or through enzyme
action is converted to the parent compound. Preferred are pharmaceutically acceptable
ester derivatives convertible by solvolysis under physiological conditions to the parent
carboxylic acid, e.g., lower alkyl esters, cycloalkyl esters, lower alkeny! esters, benzyl
esters, mono- or di-substituted lower alkyl esters, such as the w-(amino, mono- or di-

lower alkylamino, carboxy, lower alkoxycarbonyl)-lower alkyl esters, the a-(lower

11



B is a substituted or unsubstituted divalent heteroaryl group selected from

one of the groups below: wherein; X, and X2' are independently
wagied#om 0, NH, NR9 or S, wherein R9 is selected from |ewemaiopks/062900

lower alkylamino, lower alkoxyalkyl, lower hydroxyalkyl, X11, X2, X3 and

X4 are independently selected from N, or CH, C is wherein

alkanoyloxy, lower alkoxycarbonyl or di-lower alkylaminocarbonyl)-lower alkyl esters,
such as the pivaloyloxymethyl ester and the like conventionally used in the art.
The present invention provides a compound having the following structure
A-Q-B-C-D

and pharmaceutically acceptable salts, and prodrugs thereof,

wherein

A'is a substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted cycloalkyl, optionally substituted amino, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl or a substituted or
unsubstituted heterocyclyl;

Q is a divalent or trivalent cycloalkyl, aryl, heterocycle or heteroaryl;

B is a substituted or unsubstituted divalent heteroaryl group selected from one
of the groups below:

0
X X
3
Gl G L
- x4 o
O b
O
Xas Xa
G-, LD
. ~ . ~
X or T X
(0]
wherein;

X4 and X, are independently selected from O, NH, NR; or S, wherein Ry is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower
hydroxyalkyl,

X1, Xo, Xsand X, are independently selected from N, or CH,

Cis

12



R, is selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower
Walr8aina 0 lower dialkylamino, and NO2, R'1, R2 and R.2 ar@CT/EP2008/062900
independently selected from hydrogen, halogen, trifluoromethyl, aryloxy,
lower alkyl, lower alkoxy, lower alkylamino, lower dialkylamino, and NO2,
Or C may also be a substituted or unsubstituted bicyclic aryl or heteroaryl
group, D is selected from hp(drogen ghalogen, hydroxyl, cyano,
alkanoylamino, carboxy, carBamoyy, -0-L2-E, -S- L2-E', -C(0)-0- L2-E,
-1 7-E", and -N R6-L2-E', L2} 2)n -(CR5R5)p-(CHOTrn- E is alkyl,
acyl, alkoxycarbonyl, phos:ph ~Phosphonate, cycloalkoxycarbonyl,
aryloxycarbonyl, heterocyclyloxye bony, carbon', carbamoyl, sulfonyl,

-S02-0H, sulfamoyl, sulfon:‘drbamm‘(l sulfonyloxy, sulfonamido,
-C(0)-OR-PRO, substituted or unsubstituted aryl, substituted or
unsupglitdied heterocyclyl, or substituted or unsubstituted heteroaryl, and
when n'+ m' + p' is equal to zero, E is not sulfonyloxy or sulfonamido, E' is

alkyl; acg, a|gemembmmylhwdga+kowmrmwlamwma@rdnﬁmw

heterocy, n r 0

G020 R e B S Sl et
squonyI@)JW'a@QO? W@R@WBB’%@UM HNQUunsubstituted aryl, substituted
or unsuhstityted heterocyclyl ors bstituted or Hnsu stituted he eroaryl
and uhe 7% AT R AR SER EPETiot COT ey e roRaend,
phosphdnfblammem)(hsphlmmé?mralmnlﬂ(yﬁy,alEow,aMraﬂy{lammo lower
alkoxycaymgrPhosHouis,acid, phosphonate,

or

- C may also be a substituted or unsubstituted bicyclic aryl or heteroaryl

group,

- D is selected from hydrogen, halogen, hydroxy!, cyano, alkanoylamino,
carboxy, carbamoyl, -O-L-E, -S~L,E’, -C(0)-O-L,-E, -L—E”, and
—NRg-L~FE’,

- Lz is —(CHz)n'_(CRSRS’)p'—(CHZ)m‘_

- Eis alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,~OH, sulfamoyl, sulfonylcarbamoyl, sulfonyloxy,
sulfonamido, -C(O)-O-R-PRO, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

and whenn’ + m’ + p’ is equal to zero, E is not sulfonyloxy or sulfonamido,

- E’is alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonylcarbamoyl, sulfonyl, -
S0O,-OH, sulfamoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxy, -C(O)-O-R-PRO, substituted or unsubstituted aryl, substituted

or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

13



cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -S02-0H,
waotHoathamoyl, -C(0)-O- R-PRO, substituted or unsubstitured/an2008/062900
substituted or unsubstituted heterocyclyl, or substituted or unsubstituted
heteroaryl, m', n" and p are, independently from each other, an integer
from0Oto4, m +n'+p'is between 0 and 12, preferably O, 1, 2, 3 or 4, R5

and Ro. Gig-IdeRendnly fomeath aliek Ndgae.hanost dug!
lower alkoxy, or lower alkyT, or s andzﬁé?’are Jomed‘| ogether otorma
Spiro resigRRPEPRITRIENRNASPhonate, or sulfonyloxy,

- E”is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl,
sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO,-OH, sulfonylcarbamoyl, -C(O)-O-
R-PRO, substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroaryl,

- m’, n"and p’ are, independently from each other, an integer from 0 to 4,
- m+n +pisbetween 0 and 12, preferably 0, 1, 2, 3 or 4,

- Rsand Ry are, independently from each other, hydrogen, halogen,
hydroxyl, lower alkoxy, or lower alkyl, or Rs and Rs: are joined together to

form a spiro residue of the formula

xl

(cHz)</\cH2)s.

wherein
-X'isNR,, O, S or CR/R,

-r and s’ are, independently from each other, zero or an integer from 1
to 3,

- R, is hydrogen or lower alky!,
- Ry is hydrogen, halogen, hydroxyl, alkoxy, or lower alkyl,

- Ry is hydrogen or lower alkyl; or
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt
thereof, or a prodrug thereof.

Another embodiment has the present invention represented by a compound having the

following structure

14



wherein - X'is NR", 0, S or CR"Rx- - r' and s' are, independently from
each other, zero or an integer from 1 to 3, - IR, is hydrogen or lower alkyl,

WO RI94togen, halogen, hydroxyl, alkoxy, or lower alkyl, - RCIEEP2008/062900
hydrogen or lower alkyl; or a stereoisomer, enantiomer or tautomer
thereof, a pharmaceutically acceptable salt thereof, or a prodrug thereof,
Another embodiment has the present invention represented by a
compound having the follg\_/@[gé'gwcture A-Q-B-C-D wherein

wherein

A is a substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,
substituted or unsubstituted cycloalkyl, optionally substituted amino, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl or a substituted or
unsubstituted heterocyclyl;

Q is a divalent or trivalent five membered heterocycle or heteroaryl;

B is a substituted or unsubstituted divalent heteroaryl group selected from one
of the groups below:

0
X, X X, X! X
X N N
lseslivslnes
i R X X, ST X
O b

0]
X3\ X3\
soSives
X or ~ X, :
(0]

wherein

X, and X’ are independently selected from O, NH, NR, or S, wherein Ry is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower
hydroxyalkyl,

X{, X;, Xz and X, are independently selected from N, or CH,
Cis

wherein

15



A is a substituted or unsubstituted alkyl, substituted or unsubstituted

alkoxy, substituted or unsubstituted cycloalkyl, optionally substituted
Waipf4dbstituted or unsubstituted aryl, substituted or unsubBtTYERR008/062900

heteroaryl or a substituted or unsubstituted heterocyclyl: Q is a divalent or

trivalent five membered heterocycle or heteroaryl; B is a substituted or

unsubstituted divalent heteroaryl group selected from one of the groups

below: er e en H, NR9 or
S. Wher\ﬁ?n s%( égadléftﬁh tﬁ! ?ogév%vegé’%/ (%lgév?/ieé%? gﬂé&%%y\éer
a|koxya|@%?m@mmrbalpaw!wr by feaoretfe |M&%§éﬂ'@@f¥tl;‘f3wef
selecteddikgnamin®r&wdr Gié&wﬂnar@,m,a,m,elected from hydrogen,
cyano, lower alkylsulfonylamino, alkanoylamino, halogen, lower alkyl,
trifluororfiéthys, dodBr.a@iingdeiosndealivsatedtes fowehyitkemahaiegemd

NOZ, trifluoromethyl, aryloxy, lower alkyl, lower alkoxy, lower alkylamino, lower
dialkylamino, and NO,, or

- C may also be a substituted or unsubstituted bicyclic ary! or heteroaryl
group,

- D is selected from hydrogen, halogen, hydroxyl, cyano, alkanoylamino,
carboxy, carbamoyl, -O-L~-E, -S-L,-E’, -C(0)-O-L,—-E, —-L—E”, and
—NRs—L~FE’,

- Lz is (CHy)—(CR:sR5),—(CH2)m—

- Eis alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,-OH, sulfamoyl, sulfonylcarbamoyl, sulfonyloxy,
sulfonamido, -C(0)-O-R-PRO, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

and when n’ + m’ + p' is equal to zero, E is not sulfonyloxy or sulfonamido,

- E’is alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonylcarbamoyl, sulfonyl, -
S0,-0OH, sulfamoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxy, -C(0)-O-R-PRO, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,
and whenn'+ m’ + p’ is equal to zero, E’ is not sulfamoyl, sulfonamido,

phosphonic acid, phosphonate, or sulfonyloxy,

-E” is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO,-OH,
sulfonylcarbamoyl, -C(O)-O-R-PRO, substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl, or substituted or unsubstituted
heteroaryl,
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R'1, R2 and R.2 are independently selected from hydrogen, halogen,
trifluoromethyl, aryloxy, lower alkyl, lower alkoxy, lower alkylamino, lower
WaizlakiHb, and NO2, or C may also be a substituted or unREERRAEH/062900
bicyclic aryl or heteroaryl group, D is selected from hydrogen, halogen,
hydroxyl, cyano, alkanoylamino, carboxy, carbamoyl, -0-L2-E, -S- L2-E',
-C(0)-0- L2-E, -L2-E", and L2 is -(CH2)n -(CR5R5 )p-(CHZ2).- E is alkyl,
2oy AkEAIRer L E"eplanie A phaspanale o pleal e
aryloxycarbonyl, heterdcyclyloxycarbony, carboxy, éarbam(%/, sulfonyl,
-S02:0Hmsulfameyls Heiipavicarhamey!, sulfonyloxy, sulfonamido,
-C(0)-0-R-PRO, substituted or unsubstituted aryl, substituted or
unsubstiRgteddRieaias yotid pendriiiytitote d achustba b Stitditegehebetogeyl, and
when n' i‘fymb%ylﬂ'lb%v%ﬂﬁ%‘s&zgf RvielSROE SFEODAGRY, Ok Bpaigeer B

alkyl, a(;)/ alkoxycarbonyl, cycloalkoxycarbonyl, anjloxycarbonyl,

I
heteroc 89‘%@(?85?0@%%“&?8/ & 6Amoyl, sulfonylcarbamoyl, sulfonyl,
- S02-0H, sulfagmoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxz/am )-0-R-PRO, substituted or unsubstituted aryl, substituted
or unsubsfiuted heterocyclyl, or substituted or unsubstituted heteroaryl,
and '+ oy equal to zero, E' is not sulfamoyl, sulfonamido,
phosphonic agid, phosphonate, or sulfonyloxy, -E"is alkyl, acyl,
alkoxycarbonyl;-phosphonic acid, phosphonate, cycloalkoxycarbonyl,
aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl,
sulfamoyl, sulfonyloxy, sulfonamido, -S02-0H, sulfonylcarbamoyl,
-C(OMDsRePRO, substituted or unsubstituted aryl, substituted or

unsubstituted ,h,eterg;: clyl, or si?;erstituted or unsubstituted heteroaryl, m’,
n' and p are, thifedBrdenayPH5RrBach other, an integer from 0 to 4, m' + n

+ P19 betwepn RART L2 32ARA4A, A @%‘?Po‘?ﬂgr‘?'ﬁ(%f%?@n‘%ﬁ%%%%% 1

hydrogen, halogen, hydroxyl, lower alkoxy, or lower alkyl, or R5 a
are joined t&®yéther to form a spiro residue of the formula

- R, is hydrogen or {ower alkyl,
- Ry is hydrogen, halogen, hydroxyl, alkoxy, or lower alkyl,

- Ry is hydrogen or lower alkyl; or
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt

thereof, or a prodrug thereof.

Unless otherwise indicated, the compounds provided in the formula above are meant
to include all pharmaceutically acceptable salts, prodrugs, sterecisomers, crystalline

forms, or polymorphs thereof.

in a preferred embodiment, the moiety A is selected from the group consisting of C,.
salkyl, a substituted or unsubstituted Cs monocyclic aryl group, a substituted or
unsubstituted 6-membered monocyclic heteroaryl group, a substituted or
unsubstituted 9 or 10-membered bicyclic aryl group, a substituted or unsubstituted
biphenyl, a substituted or unsubstituted 5 or 6-membered monocyclic hetercyclyl, an

optionally substituted amino or a 9 or 10-membered bicyclic heterocyclyl group.
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wherein - X'is NR," 0, S or CRxRx' - r' and s' are, independently from
each other, zero or an integer from 1 to 3, - R, is hydrogen or lower alkyl, -

W RH%a48ytirogen, halogen, hydroxyl, alkoxy, or lower alkyl, - R&T/EP2008/062900
hydrogen or lower alkyl; or a stereoisomer, enanfiomer or tautomer
thereof, a pharmaceutically acceptable salt thereof, or a prodrug thereof
Unless otherwise indicated, the compounds provided in the formula above

Whish W\%%Bigy 'ACIEQ%%&ERP kg SHQI%}W&% %R\ﬁ%%ﬁ?liﬁs RROPFSSy eferred
Stereoisomars, crystalline forms, or polymorphs thereot. In'a preferred
ershossaaidavenalfosEdym is selected from the group consisting of C,

4alkyl, a substityted or unsubstituted C6 monocyclic aryl group, a
Wi i (e e PR R A el Rl B R e,
prefgseet eedesimastiosiuaitdy@rd@membered bicyclic aryl group, a

substituted or unsubstituted biphenyl, a substituted or unsubstituted 5 or

W@ﬁﬂél?ﬁkﬁ’@?@(ﬁyrﬁ‘dﬁ@ﬁ}&ﬁi%?greyEliﬁPﬁﬁ%ﬁ‘?ﬂ)ﬁ\é‘?@%@ﬂﬁfﬁﬁ@& Sinfolbeta
preferrdd emendiered diuysitthetesooyslysttaten.5 or 6-membered monocyclic

cycloalkyl group or substituted or unsubstituted adamantyl group.

In a preferred embodiment, the moiety A is selected from the group consisting of a
substituted or unsubstituted aryl group preferably phenyl, or naphthyl, and a
substituted or unsubstituted monocyclic or bicyclic heterocyclyl group. Preferred
substituents of the moiety A are halogen, alkyl, phenyl, cycloalkyl, cyano,
trifluoromethyl, alkoxy, hydroxyl, optionally substituted amino, acyl, alkanoyloxy,
aryloxy, alkylthio, arylthio, oxo, nitro, carboxy, alkoxycarbonyl, carbamoyl, alkylthiono,
sulfonyl, sulfonamido, and heterocyclyl. More preferably, the substituents of moiety A
are selected from halogen, unsubstituted or substituted lower alkyl, alkanoyl, -C(O)-
NHalkyl, -C(O)-N(alkyl),, -C(O)-NHphenyl, cycloalkyl, cyano, oxo, trifluoromethyl,
unsubstituted or substituted lower alkoxy, unsubstituted or substituted phenyl,
unsubstituted or substituted phenoxy, aryloxy, hydroxyl, unsubstituted or substituted
5-membered monocyclic heteraryl, 5 or 6-membered monocyclic heterocyclyloyl,

carbamoyl, optionally substituted amino.

When the moiety A is a substituted or unsubstituted aryl group, it is in a first preferred
embodiment a substituted or unsubstituted phenyl, a substituted or unsubstituted

naphthyl or a substituted or unsubstituted biphenyl.

Other substituents of moiety A are independently from each other selected from,
hydrogen, optionally substituted alkyl; hydroxyl (or protected hydroxyl); halo (halogen)
e.g. Cl, F, Br; oxo, i.e. =O; optionally substituted amino; alkoxy; cycloalkyl; carboxy;
heterocyclooxy; alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyl;
mercapto; nitro; cyano; sulfamoyl; alkanoyloxy; aroyloxy; arylthio; aryloxy; alkylthio;
formyl; carbamoyl; aralkyl; or aryl optionally substituted with alkyl, cycloalkyl, alkoxy,
hydroxyl, amino, acylamino, alkylamino, dialkylamino or halo, trifluoromethyl, acyl,
alkanoyl, thiol, alkylthio, arylthio, carbamoyl, alkylthiono, sulfonyl, sulfonamido,

heterocyclyl and the like.
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When the moiety A is a substituted or unsubstituted alkyl group it is in a

first preferred embodiment lower alkyl group. When the moiety A is a
wapelitdtedoor unsubstituted alkoxy group it is in a first preferr@@T/EP2008/062900

embodiment lower alkoxy group. When the moiety A is a substituted or

unsubstituted cycloalkyl group it is in a first preferred embodiment a

substituted or unsubstituted 5 or 6-membered monocyclic cycloalkyl group

V\@%i‘flt?g%% &y |H'%§H5’§6'6%ﬂ9 r‘?éi@%@&ﬁg UR-o/Redt r%?%FFS&' embodiment a

ment, the mmeﬂy A'is selecte e roup onsisting o

subsitiiaston WrsuhstiyiaduRoer QFWQJ'F@GE?B@%}%M? pREPHY haphthyl, and

Su stitute unsubstltut dm noc |c or ic.heteroc roup.
Fererfed &y SI?BSU Génts o??ﬁe"r:n%ele %’é or\ée%n S F,u SYFUY?OQ

uw&é%tuktynl W&#@é?@lf%%%tﬁjﬂzdmdkgﬂﬂ% r@wwrmamridmeéirbsmned
pyRRIBMeAByHrAKRBON IS}V e N IPRIziALGEHNRearYIthio, oo, nitro, carboxy,
alkoxycarbonyl, carbamoyl, alkylthiono, sulfonyl, sulfonamido, and
Whetetleeyalidty\MoiegBeferablretheculrstiticerate afany ik tyréemablgadected
sUFSHR RIS HH&HQ@WB@%%I Fé@ﬁ%‘i#éj INELAKY b HERRN L o36efObr
NHalkyl, -C(0)-N(alkyl)2, -C(0)- henyl, cycloalkyl, cyano, oxo,
PYRHGT 6RSELHR/1, unsubsfituted or substituted lower alkoxy, unsubstituted or
ub tuted hen nsupsfity ed ors stlt henoxy. aryl
Wﬁyaﬁéxyrln%'n u%s%?u sdor sLu St Hﬁq gb%ds r%or%/g%pqp%eteraryl
u@@#ﬁ@tmfﬂnB@tfetprﬁ@n&ﬁj@ﬁ’cbl*%&fbb%mém%avfﬁﬁﬁew epiesiadIffom

subsbRlides m@tut‘ﬂ(é@rbﬁiﬂnm@wé\ &@zspmawtedmmbstituted
Q/ ro itisina flr rred emb diment a substlt
et e

unsu le%xpﬁdowna subs ?u?el%%r tuneubs %*’K lhﬁ1 Pdde quinoline,
iseuipatiosdenzefigabstianzaiiashens! lf@ﬂi@ﬂeslﬂb‘smtl@tgtmaﬁdﬂégx podpearin,

d%ﬁ?ﬁ@ ﬁ@éﬂlﬁ‘@%@h@ﬂ\ﬁ@f’@ ?EFBBW BRI KRB group is

ted alk tect o (halogen)
E?-e b8 s %ﬁﬁih@%@&i@ﬂtﬁ@@ bdz&)f?l8>é<b98§8ﬁgﬁlyl;°é§?8%§?/;
lsd:mlmimpcIb@)@gtalmtycaxbwppwmheamlanslmpsnmt@cbromeiazoIopyridine
gjjg)xycarbonyl mercapto; nitro; cyano; sulfamoyl; alkanoyloxy; aroyloxy;
arylthlo aryloxy; alkylthio; formyl; carbamoyl; aralkyl; or aryl optionally
Instiostiierteebfgivie dtvboiicioni ke aticiaty Anigth axysstantéticoramdabsiitated
phaﬁlﬁglamino, dialkylamino or halo, trifluoromethyl, acyl, alkanoyl, thiol,
[thio, arylthio, carbamoyl, alkylthiono, sulfonyl, sulfonamido,

In ?%%fé%&b@rﬂﬂgfdﬁh% Hk%e%?%ﬂﬁlﬁamgatétﬂu@@dﬂ Qﬁﬁ%tﬂtﬁttaeﬁ?q@fg%
ITIS | S rererr Imen Su 1T unsu itute
org R B o O A B R O R e

fravetoroangupicprefetiaghlis a substltuted or unsubstltuted imidazole,
pyrazole, triazole, thiazole, pyridine, pyridine N-oxide pyridazine,
pyrimidine, triazine or pyrazine residue. When the moiety A is a
6-membered monocyclic heteroaryl, it preferably is a substituted or
unsubstituted pyridine, pyrimidine, pyridazine, pyridine N-oxide or
pyrazine residue. When the moiety A is a bicyclic heterocyclyl, it
preferably is a substituted or unsubstituted 9 or 10-membered bicyclic
heterocyclyl, preferably selected from substituted or unsubstituted
benzimidazole, benzopyrrole, benzoxazole, benzothiazole,
oxazolopyridine, thiazolopyridine, imidazolopyridine, indole, quinoline,
isoquinoline, benzofuran, benzothiophene, indazole, cinnoline,
quinazoline, coumarin, quinoxaline or phthalazine residue. More
preferably, the bicyclic heterocyclyl group is selected from a substituted or
unsubstituted benzimidazole benzoxazole, quinoline, isoquinoline,
benzothiazole, oxazolopyridine, thiazolopyridine or imidazolopyridine

group.
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In a further preferred embodiment, the moiety A is a substituted or
unsubstituted phenyl. In a preferred embodiment, the moiety A is a

W Betfdtedioor unsubstituted aryl group, or a substituted or unSTFEP2BE/062900
monocyclic or bicyclic heterocyclyl group, selected from the group
consisting of: R7, Ri7 and R"7 are independently selected from hydrogen
optionally substituted alkyl; hydroxyl (or protected hydroxyl); halo
(halogen) e.g. Cl, F, Br; oxo, i.e. =0; optionally substjtuted amino; alkoxy;

L%B g ny het8racytlaoxy; 'er arbonyl, 8 - Nl/\[
tit xnyl mercapio; nitro; cyanag; gulfam yl/)\%N
aIkano?ony, aroyloxy, Aylthig: optldhally S bstltut&jvaryl xy; alkylthid; ,

formyl; carbarnoyl; optionally substituted aRaikyl; optionall§f substituted R~
rq[optlonal\ﬁ;u%sb?tuted F g optRpally-substitutedryith l,.-
cyclgalkyl, alkoxy ydr yl, amifjo, a¢ylamino, alkylamino, dialkyldming or
&;{1? erably on ¥or MQ substltue'n , FT7 and R not,
hydrogen, and RS, Res and R"8 arg;ndependentl selected from

hydrogen optionally substituted alkyl, trlfluoromethyl tnfluoromethoxy,
cycloalkyl halo, hydroxy, alkoxy, acyﬁ alkanoyloxy, aI hnoyl, optionally

phenyk sptionally ed-&rydoxy,NyptionallyRsygbstituted
am ho iol, alk h|0 arylthio |n|tr no, carpo>c} qoxycarbonyl,
Rgarban oyI alkylth| no sulfony, amRiQ, optie las;jtuted

heterocyclyl and th& like e.g. preferal@y,a 5-membereckmonocyclic
heterq@\ryl and preferably only one or two of the supstituents R8, R'8 and
RAQ, RI, and R12 dre independently

n optiondlly sulstit 5 trifluoromethyl,
ycloalythato, hydroxy, alkexy-acy) alkanoyloxy,
Rafkan yl, opt|0na ly'Substituted phenyl optionally substitlited aryloxy,
optlorﬁﬂy substituted aminb, thiol, alkylthio, arylthid? nitro, cyano, carboxy,
W@R@Rycarbonyl carbamoyl, alkylthiono, sulfonyl, sulfonamldo optlonally

stituted heterocyc Ian the like ably a 5-m
R RGeS RS E LB OUBRD GraaBbg dsdited st
hmwlwmecmsuwmwsé)d Iaaarkd (raagerreags (b it e dxar, iirsaBstiptiedally

sUPSRAEUCGIAL DY CBQrS B PrSRIBEIRM B MIREGEI Ny, such

consisting of: R7, R’ and are independently selected from hydrogen,

a%‘ﬁ?ﬁ“%ﬁﬁ%ﬁ&li?%ﬁb@hﬁﬁ@@ﬁ{%%‘é{ g’ﬁyFaR?ﬂuB'FEﬁn‘é\fﬁﬁ}P iRy FkareHe:
aroylowy efitiecs wipsthedntsuBStitIREH angdRy 7 akyitbid) Ydnoge caerzanoyl; optionally
substituted aralkyl; optionally substituted phenyl or optionally substituted aryl e.g.

optionally substituted with alkyl, cycloalkyl, alkoxy, hydroxyl, amino, acylamino,
alkylamino, dialkylamino or halo, preferably only one or two of the substituents R;, R’;
and R’ is not hydrogen,

and

Rg, R’s and R are independently selected from hydrogen, optionally substituted alky!,
trifluoromethyl, trifluoromethoxy, cycloalkyl, halo, hydroxy, alkoxy, acyl, alkanoyloxy,
alkanoyl, optionally substituted phenyl, optionally substituted aryloxy, optionally
substituted amino, thiol, alkylthio, arylthio, nitro, cyano, carboxy, alkoxycarbonyl,
carbamoyl, alkylthiono, sulfonyl, sulfonamido, optionally substituted heterocyclyl and
the like e.g. preferably a 5-membered monocyclic heteroaryl, and preferably only one
or two of the substituents Rg, R'sand R”g is not hydrogen,
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R6, R's and R1E6 are independently selected from hydrogen, optionally
substituted alkyl, trifluoromethyl, trifluoromethory, halo, hydroxy, optionally
Wa@bslipdfddvalkoxy, acyl, alkanoyl, optionally substituted phenyGREP2008/062900

optionally substituted aryloxy, optionally substituted phenyl, cyano,
carbamoyl, and preferably only one or two of the substituents Rg, Re and
R"8 is not hydrogen, and Rs, R10, R11 and R12 are independently
Iected from hydrogen, optionally substituted alkyl, trifluoromethyl,
I}rlfluoromethoxy, cycloalkyl, halo, hydroxy, alkoxy, acyl, alkanoyloxy,

RAkaN®Y, Mmaéhém&wh@eqt hepdicpionalha s gestibiadaiy Qupstituted
t|o aII sub tltut amlno thlol aIkyII 0 é‘t%o nitro, c ano, carboxy,

a'5¥kc§9 r‘HBﬁ Ve %?{?69? sy qirHad! &Voﬁ%nauy
ausa;mime@lhemmowﬂphauwmum ghgnelfemm;nal%mnme@ryloxy,

opORAGHSISHEABECZ Y HABOUINIARD & RSN Rt/ DHAB, Shtpdglivalent or

trivalent five membered heterocycle or heteroaryl having one or more

AlkETBEIYMS IR Y pias QY| ﬂ%n%{ﬁ%'?aé%'ﬂec?{%‘ﬂ?ﬁé"%&%R%Hte‘j
hatepcetyc!ll) sd e dilent. gr prizfalebtyfv 8-memibsreethietecpcichdterdaeyéroaryl
selected from pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl,

InthigEERyTeteern D efineithiRo)Piet) DAt ﬁ%l{tﬁ*%ﬁbﬂﬁ‘é%‘iﬂ%ﬂrﬁéﬂ&rﬂ%v
orna @yt isdsel eekabitamethe aiocyzironsisttticohetetbdy@If) group, selected

from the group consisting of:

N NNy
R7_</ D R —<\ j@ ;E; ;(;rrl ./kfN
S R'; ,
R7
R _N_.- R R~
D Q RO
. Z N N Y
R'; , / Y , ;
7 R7

R

~

wherein,

R;, R'yand R"; are independently selected from hydrogen, halo, optionally substituted
lower alkyl; trifluoromethyl, preferably only one or two of the substituents R;, R’y and

R, is not hydrogen, and

Rs, R'sand R”g are independently selected from hydrogen, optionally substituted alkyl,
trifluoromethyl, trifluoromethoxy, halo, hydroxy, optionally substituted alkoxy, acyl,
alkanoyl, optionally substituted phenyloxy, optionally substituted aryloxy, optionally
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substituted phenyl, cyano, carbamoyl, and preferably only one or two of the
substituents Rg, R'sand R”g is not hydrogen, and

Rs, R1o, R11 and R, are independently selected from hydrogen, optionally substituted
alkyl, trifluoromethyl, trifluoromethoxy, cycloalkyl, halo, hydroxy, alkoxy, acyl,
alkanoyloxy, alkanoyl, optionally substituted phenyl, optionally substituted aryloxy,
optionally substituted amino, thiol, alkylthio, arylthio, nitro, cyano, carboxy,
alkoxycarbonyl, carbamoyl, alkylthiono, sulfonyl, sulfonamido, optionally substituted

heterocyclyl and the like e.g. preferably a 5-membered monocyclic heteroaryl.

In another aspect of the invention Q is a divalent or trivalent five membered

heterocycle or heteroaryl having one or more heteroatoms selected from N, S or O.

In another aspect of the invention moiety Q is a divalent or trivalent five membered
heterocyclyl or heteroaryl selected from pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
oxazolyl, isoxazolyl, thiazolyl, tetrazol, isothiazolyl, furyl, or thienyl

In another embodiments the moiety Q is selected from the group consisting of

SESEEES!
SN
SIS

@\N and [N$

/

Another aspect is where Q is
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According to the present invention, the moiety B is a substituted or
unsubstituted, bicyclic, 9-membered heteroaryl group. As explained
WaRRA4d term "divalent” refers to a residue being attached ®CAYEP2628/062900
two further residues. Besides the moieties A-Q- and -C-U to which it is
attached, the moiety B can optionally have from 1 to 4, preferably 0,1 or 2,
additional substituents as described herein above for the heterocyclyl
groups. Preferred substituents comprise halogen, alkyl, cycloalkyl, cyano,
triflu e thyl, alkoxy, oxyl, and optionally substituted amino. The
moia}y B/tan have the({ollgwing orientation The moiety B may be selected
from the ﬁroup g:onsistigfdﬂl a substituted or unsubstituted, bicyclic,
9-membered heteroaryl group as herein described, wherein; X1, X2 are
independently selected from 0, NH, NR9 or S, wherein R9 is selected from
loweNalkyk-lower alkylaguaing, lower alkoxyalkyl, lower hydroxyalkyl, X1',

" XE Q(S, 4 are inde r?-ijne\r[tly selected from N or CH. In antother
embqdi@ent, the moi jS a substituted or unsubstituted, bicyclic, 9-
membered heteroaryl group as herein described, wherein the
5-membered ring is linked to the.moiety C. Preferably, the moiety B is
selected from the group consisting of a substituted or unsubstituted,

Adiiehiitig 18 theprbssediveiaiefearRighas Refeilbgsestbedundietitates],

X2r.are independently selected from 0 or NH, X1' X2, are independent|
b'gyecllé%tean}?crﬂ% %er H&t'\é[oawgg{gu& 3 reeX%?—llr?ed a%dve, the?erm cﬁvaﬂenp rXfers to
a residue being attached to at least two further residues.

Besides the moieties A-Q- and -C-D to which it is attached, the moiety B can
optionally have from 1 to 4, preferably 0,1 or 2, additional substituents as described
herein above for the heterocyclyl groups. Preferred substituents comprise halogen,
alkyl, cycloalkyl, cyano, trifluoromethyl, alkoxy, hydroxyl, and optionally substituted
amino.

The moiety B can have the following orientation

O
Xa X X
EN 1 EN
[ I/}---C-D [ N---C-D
. — . ~
AQ X TR A-Q7 X

0 , and
X X'
R 1
(L
. ~ ,
A-Q-- X4 X,

The moiety B may be selected from the group consisting of a substituted or
unsubstituted, bicyclic, 9-membered heteroaryl group as herein described, wherein;

X,, X, are independently selected from O, NH, NRy or S, wherein Rg is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower
hydroxyalkyl,

Xy, Xa, X3, X4 are independently selected from N or CH.
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In a preferred embodiment, the moiety B is selected from ; In a preferred

embodiment, the moiety B is a substituted or unsubstituted, bicyclic, 9-
WenxfherEdoheteroaryl group as herein described, wherein thePCT/EP2008/062900

5-membered ring is linked to the moiety C i.e. In a preferred embodiment,

the moiety B is a substituted or unsubstituted, bicyclic heteroaryl group

selected from:  most preferably wherein the 5-membered ring is linked

Int@rit3thBr SO EirASASRE RGP RONS substituted or unsubstituted, bicyclic, 9-
membered heteroaryl group as herein described, wherein the 5-membered ring is

linked to the moiety C.

Preferably, the moiety B is selected from the group consisting of a substituted or
unsubstituted, bicyclic, 9-membered heteroaryl group as herein described, wherein;

X4, X' are independently selected from O or NH,
X1, X5, are independently selected from N or CH, and
X3, X4 are CH.

In a preferred embodiment, the moiety B is selected from ;

H
N s
oo OOy
. o , - N - N
N AN N N\ N
C[ \> | Z \> R | Y N\>- ]
- S , N - N
O N | 9
N
. OO 5
o Rg
NFF9 N N
\ . N
| T ‘ N H
RQ
0
) CQN'" and ,,CdN-"
o]
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In an other preferred embodiment, the moiety B is a substituted or

unsubstituted, bicyclic heteroaryl group selected from; , most preferably
WOHMEMOHE 5-membered ring is linked to the moiety C as de REibE#H2008/062900

above. In the herein specification, the below two moieties B should be

considered as equivalent Preferably, the moiety B is selected from the

group consisting of a substituted or unsubstituted, bicyclic heteroaryl

|n%%98e@?e@%ﬁﬁ%9ﬂ§é%ﬂbﬁ% M’&%ﬁﬁ‘ e ‘2@@%@@&% u%‘éﬁr?ﬂ WeBIs, af € 9-

ected from the substituents described herein above for eterocycly
m@%‘tﬁﬁdé\@éﬁﬁ?@%r@%éﬁ@!‘fﬂﬂ%ﬁ%ﬂ@gé’ﬁe%%Méﬂ%ﬁ“&ﬁﬁgﬁmtﬁé@ke‘j
tolmenaiitylclower alkoxy, cyano, nitro, optionally substituted amino.
Substituted lower alkyl is for example substituted by hydroxyl. In a

preferred emgbodiment themoiely C is; wherej 0
S e
’ N N, AL N

AL A-L;” 1
e OO0
A-Q A-Q7 N A
N > ~ N\
Yo [ e Pk
. = Z N
A-Q° S+ AQ N A-Q H
0 |Ia9
N N
o CIye | O
A-Q” A Y A-Q N
o) R,
To y
N NS N
Cye (g (0
A-Q” N - A N
| AQ Q N
R9
(0]
N---C @dn- c
A-Q A-Q”
[e]

In a preferred embodiment, the moiety B is a substituted or unsubstituted, bicyclic

heteroaryl group selected from:
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R1 is selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower
WaRAAAHHA0 lower dialkylamino, and NO2, R'1, R2 and R'2 ar@CT/EP2008/062900
independently selected from hydrogen, halogen, trifluoromethyl, aryloxy,
lower alkyl, lower alkoxy, lower alkylamino, lower dialkylamino, and NO2,
R'l and R'2 are joined together to form a substituted or unsubstituted 5 to
7-membered monocyclic aryl, substituted or unsubstituted 5 to 7-
m monocycl yclyl, or s & or unsubstituted 5 to 7-
r ed’monocyc yl group, % 2 are joined together to
“fornya substitufed or unsubstituted's to 7- membered monocyclic aryl,
substituted Or unsubstituted 5 to 7-membered morrgyclic heterocyclyl, or

fute or unsubstitutésh b8, 7-member orﬂpcyclic cycloalkyl
eferred el me%[fne moi S; />tvherein R, is
hydrogén, t§ano)lower. alky kmine, alkanoylamino,

halogen, lower alkyl, trifluoromé&thyl, lower alkoxy, lower alkylamino, lower
dialkylamino, and NO2, R'1, R2 and R'2 are independently selected from

hydroegen, halogen, trifluoromethyl, aryloxy, lower ari\llkyl, lower alkoxy,
Iowyla Heo, Iow@ﬁiﬂ/}m{no, and

i
RQ

N---
. or
O

O

most preferably wherein the 5-membered ring is linked to the moiety C as described

above.

In an other preferred embodiment, the moiety B is a substituted or unsubstituted, bicyclic

heteroaryl group selected from;

S N o)
Clo 0y s O
N » .-~ H v N or .- N
H

preferably wherein the 5-membered ring is linked to the moiety C as described above.

, most

In the herein specification, the below two moieties B should be considered as equivalent

Preferably, the moiety B is selected from the group consisting of a substituted or
unsubstituted, bicyclic heteroaryl group as herein described, wherein the optionally 1

to 4 substituents are selected from the substituents described herein above for the
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R', and R'2 are joined together to form a substituted or unsubstituted 6-

membered aryl. In a preferred embodiment the moiety C is; wherein R, is
wagamdtetflém halogen, cyano, lower alkylsulfonylamino, alka®ei&intanes/062900

lower alkyl, trifluoromethyl, lower alkoxy, lower alkylamino, lower

dialkylamino, and NO2, R’, is selected from hydrogen, halogen, lower

alkyl, trifluoromethyl, lower alkoxy, lower alkylamino, lower dialkylamino,
hef%n%‘%;é%g?g'%%ﬁp%f‘gn Bra1S AN Q98 N BRORIR RIS Rk TP giment the
unsubstituted I'ower alkyl, lower alkoxy, cyano, nitro, optionally substituted amino.

Substituted lower alkyl is for example substituted by hydroxyl.

In a preferred embodiment the moiety C is;

wherein

- Rjis selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower
alkylamino, lower dialkylamino, and NO,,

- R4, R; and R’; are independently selected from hydrogen, halogen,
trifluoromethyl, aryloxy, lower alkyl, lower alkoxy, lower alkylamino, lower
dialkylamino, and NO,,

or

- R’y and R’; are joined together to form a substituted or unsubstituted 5 to
7-membered monocyclic aryl, substituted or unsubstituted 5 to 7-
membered monocyclic heterocyclyl, or substituted or unsubstituted 5 to 7-

membered monocyclic cycloalkyl group,
or

- R,y and R; are joined together to form a substituted or unsubstituted 5 to 7-
membered monocyclic aryl, substituted or unsubstituted 5 to 7-membered
monocyclic heterocyclyl, or substituted or unsubstituted 5 to 7-membered
monocyclic cycloalky! group.

In a preferred embodiment the moiety C is;
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wherein R1 is selected from halogen, trifluoromethyl, and lower alkyl, R’,

is selected from hydrogen, nitro, halogen, trifluoromethyl and lower alkyl,
WR2eHMHR are hydrogen. In another preferred embodiment tiR€ FE#2098062900

is; wherein R, is selected from halogen, trifluoromethyl and lower alkyl,

R, is selected from nitro, halogen, trifluoromethyl and lower alkyl, R2 and

R'2 are hydrogen. In a preferred embodiment the moiety D is selected

from hydrogen, hydroxyl, Cyano, alkﬂnoylamino, carboxy, carbamoyl,

-0-L2-E, -S- L2-E', -C(0)-0- LAE, -L2-F', and -NRE-L2-E',

D
R, R,

wherein

- R, is selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower

alkylamino, lower dialkylamino, and NO,,

- R4, R; and R’; are independently selected from hydrogen, halogen,
trifluoromethyl, aryloxy, lower alkyl, lower alkoxy, lower alkylamino, lower

dialkylamino, and NO,,
or

- R’y and R’; are joined together to form a substituted or unsubstituted 6-

membered aryl.

In a preferred embodiment the moiety C is;

wherein

- R, is selected from halogen, cyano, lower alkylsulfonylamino,
alkanoylamino, lower alkyl, trifluoromethyl, lower alkoxy, lower alkylamino,

lower dialkylamino, and NO,,

- R, is selected from hydrogen, halogen, lower alkyl, trifluoromethyl, lower

alkoxy, lower alkylamino, lower dialkylamino, and NO,,
- R;and R’; are hydrogen.

In another preferred embodiment the moiety C is;
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wherein; L2 is -(CH2),,-(CR5R5),,]-(CH2)n,- E is alkyl, acyl,

alkoxycarbonyl, phosphonic acid, phosphonate, cycloalkoxycarbonyl,
wagfegEtonyl, heterocyclyloxycarbony, carboxy, carbamoyPGuEm)8/062900

-S02-0H, sulfamoyl, sulfonylcarbamoyl, sulfonyloxy, sulfonamido,

-C(0)-O-R-PRO, substituted or unsubstituted aryl, substituted or

unsubstituted heterocyclyl, or substituted or unsubstituted heteroanjl, and

when n'+ m + p'is equal tqﬁzero, E ;igot sulfonyloxy, or sulfonamido, E'

is alkyl, acyl, alkoxycarbonyl,'gycloglkbxycarbonyl, aryloxycarbonyl,

heterocyclyloxycarbony, carb % rbamoyl, substituted or unsubstituted

aryl, sulfonylcarbamoyl, su ORY ffamoyl, sulfonamido, phosphonic acid,
phosphonate, sulfonyloxy, -802-0H, -C(0)-0-R-PRO, substituted or
unsubstituted heterocyclyl, LY substﬁuted or unsubstituted heteroaryl, and
when n'+ m' + p'is equal to zero, E'i$ not sulfamoyl, sulfonamido,
phosphe F%ﬁ:'amd phosphonate, or sulfonyloxy, E" is alkyl, acyl,
alkoxycarbonyl, phosphonic acid, phosphonate, cycloalkoxycarbonyl,

aryloxycrrheeylebietefiony ehisyercaripaniorharhanaaylicwsfamg sulfamoyl,
sulfonyloxy, sulfonamido, -S02-0H, sulfonylcarbamoyl, -C(0)-0-R-PRO,
substitut8d israel&nh@i;fimewaryges:ubﬁt@utatbgemnéﬂmumgm‘dmyeryl
or substifyitad or unsubstituted heteroaryl, m', n* and p are, independently
from each other, an integer from 0 to 4, m' + n' + p' is between 0 and 12,
preferabR, @nd,R; drehgd@geand R5, are, independently from each other,
hydrogen, halogen, hydroxyl, lower alkoxy, or lower alkyl, or R5 and R5,

are joirrnptogarienedsmbadspad tesitnaer ths: formula

wherein

- R, is selected from halogen, trifluoromethyl and lower alkyl,

- R’;is selected from nitro, halogen, trifluoromethyl and lower alkyl,
- Rz and R’; are hydrogen.

In a preferred embodiment the moiety D is selected from hydrogen, hydroxyl, cyano,
alkanoylamino, carboxy, carbamoyl, -O-L~E, -S-L~E', -C(O)-O-L,-E, —L—
E”, and —-NRg-L~E’,

wherein;
- L2is «(CH2)s—(CRsRs)p—~(CHz)m—

- Eis alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,-OH, sulfamoyl, sulfonylcarbamoyl, sulfonyloxy,
sulfonamido, -C(0O)-O-R-PRO, substituted or unsubstituted aryl, substituted
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wherein; - X'is NR," 0, S or CRR - r' and s' are, independently from each
other, an integer from 0O to 3, - R" is hydrogen or lower alkyl, - Re is

W adgedrihalogen, hydroxyl, alkoxy, or lower alkyl, - Rx- is HBCFOER2008/062900
lower alkyl; In a further preferred embodiment the moiety D is selected
from hydrogen, halogen, hydroxyl, cyano, alkanoylamino, carboxy,
-0-L2-E, -L2-E", -C(0)-0- L2-E and - NR6-L2-E', wherein,

or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

and when n’ + m'’ + p’ is equal to zero, E is not sulfonyloxy, or sulfonamido,

- E’is alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, substituted or unsubstituted
aryl, sulfonylcarbamoyl, sulfonyl, sulfamoyl, sulfonamido, phosphonic acid,
phosphonate, sulfonyloxy, -SO,-OH, -C(0)-O-R-PRO, substituted or
unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl, and
when n’ + m’ + p’ is equal to zero, E’ is not sulfamoyl, sulfonamido,

phosphonic acid, phosphonate, or sulfonyloxy,

- E”is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony,
carbamoyl, sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO,-OH,
sulfonylcarbamoyl, -C(0)-O-R-PRO, substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl, or substituted or

unsubstituted heteroaryl,
- m’, n and p’ are, independently from each other, an integer from O to 4,
- m+n +pisbetween 0 and 12, preferably O, 1, 2, 3 or 4,,

- Rs and Ry are, independently from each other, hydrogen, halogen,
hydroxyl, lower alkoxy, or lower alkyl, or Rs and R are joined together to

form a spiro residue of the formula

/ "
(CH2>\/\CH2)S.

wherein;
-Xis NR,, O, S or CR,Ry
-r and s’ are, independently from each other, an integer from 0 to 3,
- Ry is hydrogen or lower alkyl,

- Ry is hydrogen, halogen, hydroxyl, alkoxy, or lower alkyl,
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L2 is -(CH2)n*(CR5ROP'-(CHAM- E is; alkyl, acyl, alkoxycarbonyl,

phosphonic acid, phosphonate, cycloalkoxycarbonyl, aryloxycarbonyl,
WoatepdepdMloxycarbony, carboxy, carbamoyl, sulfonyl, -S02-0kGT/EP2008/062900

-C(0)-0-R-PRO, substituted or unsubstituted aryl, substituted or

unsubstituted heterocyclyl, or substituted or unsubsfituted heteroaryl, E' is;

alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,

heterocyclyloxycar moyl, sulfonyl, -S02-0H,
-C(O)-OR-PS%‘%U@Q@EXL?I%@BE? ﬁ%ﬂ%rs ituted aryl, substituted or

In}&‘ﬁlfm%iﬁit&@l@rh%@rﬁﬁwémeﬁlftﬁ%bﬁg%]ﬂﬁg Fé@éé&ﬂgﬁ%ﬁ?ﬁﬂ&%@@@%kﬁén,
iS; a acyl, glkoxycarbony osphani id, phospha
R ROy e T ek ey b e -

NBeHen{Hoxy"substituted or unsubstituted aryl, substituted or unsubstituted

heterocyclyl, or substituted or unsubstituted heteroaryl, m', n" and p are,
indep¥Hd8Rtly from each other, an integer from 0 to 4, m' + n' + p' is

between 0 and 42, or isQ,4,.2, 3.a0r\4, or preferably 0, 1 or 2, R5 and R5
are, indelﬁe%de@t%ﬁﬂo@%%ﬁpoﬁéeﬁ)ﬁydrogen, halogen, hydroxyl, lower

alkoxy, q¢ I&V!éﬂ{yﬁ”éb,‘#l,OJIIE&%B_FBB?@I%%&@Mi@ﬂ&&%%éﬁﬁﬁa@eﬁpirO
residue of tpe ormu wherein,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,-OH, -C(0)-O-R-PRO, substituted or
unsubstituted aryl, substituted or unsubstituted heterocyclyl, or substituted

or unsubstituted heteroaryl,

- E’is; alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl, -SO,-OH, -C(O)-O-
R-PRO, substituted or unsubstituted aryl, substituted or unsubstituted
heterocyclyl, or substituted or unsubstituted heteroaryl,

E” is; alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
sulfonyloxy, ,substituted or unsubstituted aryl, substituted or unsubstituted
heterocyclyl, or substituted or unsubstituted heteroaryl,

- m’, n" and p’ are, independently from each other, an integer from O to 4,
- m+n+pisbetween0and 12, oris 0, 1, 2, 3 or 4, or preferably 0, 1 or 2,

- Rs and Rs are, independently from each other, hydrogen, halogen,
hydroxyl, lower alkoxy, or lower alkyl, or Rs and Ry are joined together to

form a spiro residue of the formula

/ )
(CHZ),.\/\CHZ)S.

wherein;
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- X"isNR," 0, S or CR,Rx r"and s' are, independently from each other, an
integer from O to 3, - Rx is hydrogen or lower alkyl, Re is hydrogen,

W almgem4H9droxyl, alkoxy, or lower alkyl, Rx" is hydrogen or |0WEERI0pE/062900
In a further preferred embodiment the moiety D is selected from hydrogen,
halogen, hydroxyl, cyano, alkanoylamino, carboxy,-L2-E", -C(0)-0- L2-E
and - NR6-L2-E', wherein, L2 is --(CF12)n-(CR5R5)P-(CH2)in'- E is; alkyl,

acyl, alkoxycarhoR, REosRheccid, phosphonate, cycloalkoxycarbonyl,
aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl,
-S02-0H, -C(p)a0RsRROinsepstitisiet donnsadistithée daaryitesidh Sidiutodaos,
unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl, E is;
alkyl, acyl, alkexy&sesessn, dylelsanikdsycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamogl, sulfon% -502-0H

on ; ,
-C(0)-OR-PR®; 'SUBSHHGRY BF'opRusuHret A% BRSS!
unsubstitute_q?t)_,qgerw&)éggh or BW%?%WW or unsubstituted heteroaryl,

In a further preferred embodiment the moiety D is selected from hydrogen, halogen,
hydroxyl, cyano, alkanoylamino, carboxy, -O-L~E, -L-E”, -C(0)-O-L,-E and -
NR¢—L,—E’,

wherein,
- Lz is —(CHz)n—(CRsRS’) p"'(CHZ)m""

- E is; alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,-OH, -C(O)-O-R-PRO, substituted or
unsubstituted aryl, substituted or unsubstituted heterocyclyl, or substituted

or unsubstituted heteroaryl,

- E'is; alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl, -SO,-OH, -C(O)-O-
R-PRO, substituted or unsubstituted aryl, substituted or unsubstituted
heterocyclyl, or substituted or unsubstituted heteroaryl,

- E”is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
sulfonyloxy, ,substituted or unsubstituted aryl, substituted or unsubstituted
heterocyclyl, or substituted or unsubstituted heteroaryl,

- m’, n" and p' are, independently from each other, an integer from 0 to 4,
- m+n+pisbetween0and 12, oris 0, 1, 2, 3 or 4, or preferably 0, 1 or 2,

- Rsand Rs are, independently from each other, hydrogen, halogen,
hydroxyl, lower alkoxy, or lower alkyl,

- Rgis hydrogen or lower alkyl.
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E" is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,

cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
WQHHYHOKL0'substituted or unsubstituted aryl, substituted or umSUIER2ESA62900

heterocyclyl, or substituted or unsubstituted heteroaryl, m’, n' and p' are,

independently from each other, an integer from0to 4, m'+n' +p'is

between 0 and 12, oris 0, 1, 2, 3 or 4, or preferably 0, 1 01 2, R5 and R5

R A e
halpgrstrBYdER o YFRN Etka D RARIXLISEIRAMMY dreagéstbstityisshor
uriytbsixyie & yower, Aki@Noylaakagy eatieexl -taraamoyl <{sitstitassdwed or

un ituted. lower alkyl), -L 2-alkoxycarbonyl, -L2-acyl, -L2-(substituted
u%sruﬁ)%{i% (%s%'itiﬁugttgao ﬁ?eytl Plgél?()?l)l%r -0-L2-E, wherein 1.2 is

whrgh2)n-(CR5R5)P.-(CHArN- E is a substituted or unsubstituted lower
alkyl, acyl, a substituted or unsubstituted lower alkoxycarbonyl,
phosphonidsagiiiphegiiytiate(Cliglaalkoxycarbonyl, aryloxycarbonyl,

heterocyclyloxycarbony, carboxy,
- E s asubstituted or unsubstituted lower alkyl, acyl, a substituted or

unsubstituted lower alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, substituted or unsubstituted heterocyclyl, or

substituted or unsubstituted heteroaryl,
- m’, n’and p’ are, independently from each other, an integer from O to 4,

- m+n +pisbetween0and 12, oris 0, 1, 2, 3 or 4, or preferably 0, 1 or
21

-  Rsand Rs are, independently from each other, hydrogen.

Preferably, the divalent residue —L,- has the following orientation: —O—(CH,),—
(CRsRs)p—(CHZ)mw2>E, —S—(CH.)h—(CRsRs)p—(CH2)mw=>E’, =C(O)-O—(CH2)n—(CRsRs)p—
(CH2)m>FE’, =(CH3)»—(CRsRs)p—(CH2)m—>E”, ~\NR¢—(CH,)n—(CRsR5)p—(CHz)m>E”.

In another aspect of the divalent residue —L,- has the following orientation: —(CH),—
(CRsRs)p—~(CH2)w—2E"”, wherein n’ is 1, p'is 1 and m' is 0; RsRs: are independently
hydrogen or C,_,alkyl. For example, -CH,-CH,-E”, -CH,-C(H)(CH,)-E” or -CH,-C(CHj3),-
E”.

When E is a sulphonic acid group or a derivative thereof, it is preferably selected from
a -S(0),-OH group, a —=8(0),-NHR" group, or =S(0)-R'® group, wherein R is
selected from hydrogen, a C,;-C; alkyl group, a cycloalkyl group, a substituted or
unsubstituted aryl group, preferably a substituted or unsubstituted phenyl, a
substituted or unsubstituted heterocyclyl group, or a carboxylic acid ester group. Most
preferably E is selected from a —=S(O),-OH group, or —S(0),-R"® group. Preferably the
pheny! group R'?is unsubstituted or substituted by a halogen or a lower alkyl (e.g. 4-

Me-phenyl-).
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carbamoyl, sulfonyl, substituted or unsubstituted heterocyclyl, or

substituted or unsubstituted heteroaryl, m', n' and p' are, independently
Waramo%deomibther, an integer from 0 to 4, m + n' + p' is betweerPOHRPRAM/@2900

is0, 1, 2,3 or4,or preferably 0, 1 or 2, R5 and R5 are, independently

from each other, hydrogen. Preferably, the divalent residue -L2- has the

following orientation: -0-(CH2)n(CR5R5:)p'-(CH2),-,E,

- P-( 4 -C (0):0-(C H2). -(CREROP'- (CH2),.4 E',

R g SR o g eafie el R i e sl A s

sipfythatoas periedisthiransa tre Sierlieraply. higsatrehaitbinilg ordetatigrvia its

sulhtAt @ RS5R5)p.--(CH2)rw4E", wherein n'is 1, p'is 1 and m' is 0; R5R5,
are independently hydrogen or Cmalkyl. For example, -CH 2-CH2-E,

CREMR ST D Brefdribe lanbdGikiets W@ng%ﬁoﬁﬁlﬁ@g\?ﬂic acid group

or a derivative thereof, it is preferably selected from a -S(0)2-OH group, a
-S(0)2-NHW group, or -S(0)2-W groyp, herein Rl is selected from
hyBgofen, a Cl-C&alilyl grolip; cychyalkyl group, a substituted or
upstﬁ)s,yiaﬂed aryJ/g’r%w@,. preferablwa stbstituted or unsubstituted phenyl,
L2 substituted é2unsubstituted heterocyclyl group, or a carboxylic acid
ester group. Most preferably E is selected from a -S(0)2-0H group, or

whelORRU At drreRiahin s rbeRekaEauB Rkls unsubstituted or
substituted by a halogen or a lower alkyl (e.g. 4- Me-phenyl-). The

Wielp Bamisrasgl] gt asiprefeteiiy athetdhereniganhmailastugtiiaithearsoiety

u%ﬁ%e’éﬁtlﬁsﬁé%'rpﬁwsﬁiﬁféh%( iRy 'ﬁ%ﬁ@%’%@&?g“ PPJ%F?&G%;'&(&»&E#{E&?%QSQ &
the moiety L2 via'its sulphur atom. Chemical formulas of preterred

m@fﬁ@éaﬁﬁ'{éﬁﬁsa?@ah@-s%dvﬂ’i HaKiRtitoeots. selected from an oxo group, a

hydroxyl group, a substituted or unsubstituted lower alkyl group, a substituted or
unsubstituted lower alkoxy group, trifluoromethyl, a halogen, nitro, optionally

substituted amino, cyano, carboxy, and/or a thiol group.

When E is a “heterocyclyloyl” i.e. heterocyclyl-C(O)—, preferably the carbonyl moiety
“~C(0)-" is linked to, a substituted or unsubstituted, monocyclic 5 or 6-membered
heterocyclyl group, or bicyclic 9 or 10-membered heterocyclyl group, via a ring
member amino. The “heterocyclyloyl group” can be unsubstituted or substituted as
defined herein for heterocyclyl rings. Preferred substituent is one or more
substituents, e.g. 1, 2, 3, 4 or 5 substituents, selected from an oxo group, a hydroxyl|
group, a substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkoxy group, trifluoromethyl, a halogen, nitro, optionally substituted amino,

cyano, carboxy, and/or a thiol group.

In an embodiement the “heterocyclyloyl group” contains a fully saturated heterocyclyl.
Examples of preferred heterocycloyl groups, which can be substituted or unsubstituted

are,
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~'-"Nde'OH L2HL2 00 R wherein R has the same meaning as R1

defined above. When E is an acyl, it is preferably a heterocyclyloyl or an
WarpI®PHRich are unsubstituted or substituted as defined hePeimAIPAVER/062900

Preferred substituent is one or more substituents e.g. 1, 2, 3,4 0r 5

substituents, selected from an oxo group, a hydroxyl group, a substituted

or unsubstituted lower alkyl group, a substituted or unsubsfituted lower

alkaxy group, trifluoromgthyl, a halogen, nitrq, optionally substituted
amijino, cyano, carbmd/or a thiol groi)p.jfhen E is a "heterogyclyloyl"

i.eReterOcyclyl-C(0)- ferabl\the carbaryl mgiety\-C(0)-" ishrked 1o, \
% subSlituted or unsubsfitlled, m nocyclic 5 or §-me red eteroU;<cIyI N—
group, orbicyclic 9 or 10-m red heterocyclyl p, vid a ring '

member amino. The "heterocyclyloyl group” can be unsubstituted or
sulystituted.as defined herein €r heterocyclyl rings. Preferred substituent
up,

is age grmyre substituents, ey. 1,23, 4 or 5 substituents, selected from
n oxQ group, a hydroxyl subsiuted or unsubstituted lower alkyl
group, R-substituted d?unsubstituted Igiver alkoxy group, trifluoromethyl, a
halogeH, nitro, optionally substituted amino, cyano, carboxy, and/or a thiol
Wyesup j9@aalkanbydibenddhytheidhe i mefargidya grhgbtuteteinssuipgtijuted lower

alRptugddAetREPSY S uEFRIPIES OF R edelr 8RS ok araEBRdWiich -
CEaQ\ be subﬁtlgjted or uns b?tltuth are; Ni , i , ,
3, halogen, hydroxyl, cycloalkyl, aryl, heterocyclyl, nitro, optionally substituted amino,

cyano, carboxy, and/or a thiol group.

When E is carbamoyl, the alkyl moiety is preferably a substituted or unsubstituted lower
alkyl, the aryl moiety is preferably substituted or unsubstituted phenyl, the heterocyclyl
moiety is preferably a substituted or unsubstituted 6 or 5-membered heterocyclyl, or a

substituted or unsubstituted 9 or 10-membered heterocyclyl.

A preferred carbamoyl is —C(O)-NRaRb, wherein Ra and Rb are independently selected

from hydrogen and a substituted or unsubstituted lower alkyl.

When E is an alkoxycarbonyl, the alkyl moiety is preferably a substituted or
unsubstituted lower alkyl. The preferred substitutents e.g. 1, 2, 3, 4 or 5 substituents, are
—CF3, halogen, hydroxyl, cycloalkyl, aryl, heterocyclyl, nitro, optionally substituted

amino, cyano, carboxy, and/or a thiol group.

When E contains an aryl group e.g. “E” is aryl, or aryloxycarbonyl, the aryl is substituted
or unsubstituted and is preferably phenyl. Preferred substituent is one or more
substituents, e.g. 1, 2, 3, 4 or 5 substituents, selected from a hydroxyl group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted lower
alkoxy group, trifluoromethyl, a halogen, nitro, optionally substituted amino, cyano,

carboxy, and/or a thiol group.

When E contains a heterocyclyl group e.g. “E” is a heterocyclyl, heterocyclyl-NHC(O)-,
or heterocyclyloxycarbony, the heterocyclyl moiety is optionally substituted. Preferred
substituent is one or more substituents, e.g. 1, 2, 3, 4 or 5 substituents, selected from,
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When E is an alkanoyl, the alkyl moiety is preferably a substituted or

unsubstituted lower alkyl. The preferred substitutents e.g. 1, 2, 3,4 or 5
wabetitdesits, are selected from - CF3, halogen, hydroxyl, cycpaiigR2a0pl062900

heterocyclyl, nitro, optionally substituted amino, cyano, carboxy, and/or a

thiol group. When E is carbamoyl, the alkyl moiety is preferably a

substituted or unsubstituted lower alkyl, the aryl moiety is preferably

ar RS Wi 9%95‘:%‘&2 #FHE%dADQ%}X ht2g S‘reﬁﬁ&%ﬁ{ﬁ{éﬂ%w&'ﬁlWP@%@B%a

substituted or unsubstituted 6 or 5-membered heterocyclyl, o

subabLfifsten Wﬁﬁﬂﬁiﬁﬁd%@aﬂﬂbmﬁéf@ﬁrﬁéﬁ’%ﬁIQP'?GBPeféWéd

ot sybssit T rNRa Ry and) ereboRa aroR S tarel rdapendently
selected from hydrogen and a substituted or unsubstituted lower alkyl.

Wihgidn iE dsselbstiited eavpevistithied isterevsty!id [srefeferahya s oiserunesed

h&EloRGHDSIES RS, |@W@b@f@fhﬂﬁ§e@ﬁfﬁfﬂﬁﬂﬁm%ﬁﬁr§§r@.lgﬁg & 3. tét@iz8le
su stltu nts 2re %Fs halo§§]a drré%x% J(X aryl, I h teroc |C|2/ole

"R %eoa 'Srzﬁ StIBLhn g o cya & oxy, 5?13/0ra |O?

regichisn & @@fﬁ:@llﬁsr@fdawlagﬁmwl@ tesidugs m;ﬂmiha@@o}%aeb@nyt ahe aryl

te%y@%%d(gymMstltuted and is preferably phenyl. Preferred
substituent is one or more substltuents e.g. 1, 2, 3, 4 or 5 substituents,

Pr"‘e?é‘?#‘éggJ %JP(Q o%’%ﬂ gﬁ’,?éﬁ%&teéjgor1”555b§tbt}‘ée&l§)s¥¥t% E‘!Ey'

, a su ed orunsu stl futed lower alkox group, trlfluoromethyl
sq*@atﬁyefﬁorﬁm@ndmwawy SUBLHOEOERHM G, W&Jteamwl&ﬁareﬁea e
aWnguwa@utEtﬁma@ma&L@tﬂmwwmgyg;roﬁp israeteneaygd.halogen,
mpete@% |- NHCEg q% hlﬁzgercoc cIonx%/carbon Ul r%FerocEclyl moiety

oAl y su% it eda'Brefer SUBSIRUENT IS ona of ubstltuents
1. 2, 3, 4 or 5 substituents, selected from, an oxo group, a hydrox
WQF&E}'Saas@ﬂ%‘fmﬁéff%Pﬁﬁéﬁ%ﬂhf@ﬂ%%é?%(ﬁﬁ@%B’Oéegbgsﬁﬁ%ﬂilﬁo °W”
balmsubstituted lower alkoxy group, trifluoromethyl, a halogen, nitro,
optionally substituted amino, cyano, carbon’, and/or a thiol group. When E
is a sulstituted arynsubstituteg-heterocyclyW-if is preferably a
L25fm4§mber@d'ﬁe( \?,\gyclylf dﬂ anéP ly selected from the group
consrstlng of: a tétrazdle reS|due a triazole residue, an oxadiazole
residue, a thiadiazole residue, a diazole re5|crued an oxazole residue, a
thia residue oxathiadig2ole residue trahydropyrrol (pyrrolidin).
L%@% stl Con is bn‘e_o?ma& Stipstityens, e.g. 1, 2,3, 4 0r 5
substituents, selecteCpI from an oxo group, hydroxyl group, a substituted
oru stituted Igwgealkyl graup, a substituted or unsubstituted lower
Lzmﬁw(oupz‘tﬁﬂﬁorpmezhﬂ—é hélo(gen—n{frglgptlonally substituted
amino, cyano carBoxy, and/or & t\ﬁlol group. . WHEn E is a 5-membered
hetero\%elyl residue, rgpresentlng ngeiety E are also shown below:

L2'—$]/NH I_2._</\\/ |_2._</\( L2<—</)\

H 0
n\s/
—%NH L2 |_2<—</ \\ L2<—N®
/
o) [o]
0\\3// 0\\3//\n o\// [
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In a further embodiement, the moiety E is selected from phosphonic acid, —P(O,)—
(substituted or unsubstituted lower alkyl), —P(O,)—(substituted or unsubstituted phenyl),
carboxy, -S(0),-OH, -S(O),-(substituted or unsubstituted lower alkyl), -S(O),-(substituted
or unsubstituted phenyl), -S(O),-trifluoromethyl, a substituted or unsubstituted lower
alkyl, a substituted or unsubstituted heterocyclolyl, a substituted or unsubstituted
alkanoyl, a substituted or unsubstituted alkoxycarbonyl, a substituted or unsubstituted
phenyloxycarbonyl, -C(O)-NH-(substituted or unsubstituted lower alkyl), -C(O)-
N(substituted or unsubstituted lower alkyl),, -C(O)-NH,, a substituted or unsubstituted 5-

membered monocyclic heterocyclyl.

In a further embodiement, the moiety D is hydrogen, lower alkanoylamino, or carboxy.

The present invention includes all pharmaceutically acceptable isotopically-labeled
compounds of Formula (l) wherein one or more atoms are replaced by atoms having the
same atomic number, but an atomic mass or mass number different from the atomic

mass or mass number usually found in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention comprises
isotopes of hydrogen, such as H and °H, carbon, such as ''C, "*C and 'C, chlorine,
such as *Cl, fluorine, such as '®F, iodine, such as 'l and '®I, nitrogen, such as "N and
N, oxygen, such as **0, 7O and 'O, phosphorus, such as **P, and sulphur, such as
353‘

Substitution with heavier isotopes such as deuterium, ie. *H, may afford certain
therapeutic advantages resulting from greater metabolic stability, for example, increased
in vivo half-life or reduced dosage requirements, and hence may be preferred in some

circumstances.

Isotopically-labeled compounds of Formula (l) can generally be prepared by
conventional techniques known to those skilled in the art or by processes analogous to
those described in the accompanying Examples and Preparations Sections using an
appropriate isotopically-labeled reagent in place of the non-labeled reagent previously

employed.

The present invention also provides a pharmaceutical composition comprising the
compound as defined above and a pharmaceutically acceptable carrier or excipient.
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In a further embodiement the moiety E is selected from phosphonic acid,
WOoR@2M408abstituted or unsubsfituted lower alkyl), -P(02)-(sub$WtuitEr2008/062900

unsubstituted phenyl), carboxy, -S(0)2-0H, -S(0)2-(substituted or

unsubstituted lower alkyl), -S(0)2-(substituted or unsubstituted phenyl),

-S(0)2-trifluoromethyl, a substituted or unsubstituted lower alkyl, a

r§uvgst}g%tenq ol ﬁ‘tsubatltut Slwh te oc‘)i(clol Oc? dch{bst{t %&A.HPS bostlt t%d

F asu ute unsu stltu ox car a subst tsut
d'%ﬁ@b%té@@ﬂ%@?@ﬁ)&%ﬁ?ﬁéml|¥@@°M%§iﬂb§ﬁt@&€iﬁ(ﬂ°m§§tdm”b6d
atiewer alkyl), -C(0)- N(substituted or unsubstituted lower alky1)2,

-C(0)-NH2, a substituted or unsubstituted 5- membered monocyclic
Inréeb%%}ygiyémbodiment, the compound used for the manufacture of the medicament
is one of those as defined herein, especially the herein specifically described

compounds.

Among the preferred DGAT especially DGAT1 associated disorders, the following can

be mentioned:

Metabolic disorders such as obesity, diabetes, anorexia nervosa, bulimia, cachexia,
syndrome X, insulin resistance, hypoglycemia, hyperglycemia, hyperuricemia,
hyperinsulinemia, hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed
dyslipidemia, hypertriglyceridemia, pancreatitis, and nonalcoholic fatty liver disease;
cardiovascular diseases, such as atherosclerosis, arteriosclerosis, acute heart failure,
congestive heart failure, coronary artery disease, cardiomyopathy, myocardial infarction,
angina pectoris, hypertension, hypotension, stroke, ischemia, ischemic reperfusion
injury, aneurysm, restenosis, and vascular stenosis; neoplastic diseases, such as solid
tumors, skin cancer, melanoma, lymphoma, and endothelial cancers, for example,
breast cancer, lung cancer, colorectal cancer, stomach cancer, other cancers of the
gastrointestinal tract (for example, esophageal cancer and pancreatic cancer), prostate
cancer, kidney cancer, liver cancer, bladder cancer, cervical cancer, uterine cancer,

testicular cancer, and ovarian cancer; dermatological conditions, such as acne vulgaris.

Preferably, the DGAT1 associated disorder is impaired glucose tolerance, Type 2

diabetes and obesity.

In yet another aspect, the present invention provides methods of using the compound or

composition of the invention as an anorectic.

The compounds of the invention depending on the nature of the substituents possess
one or more stereogenic centers. The resulting diastereoisomers, optical isomers, i.e.,
enantiomers, and geometric isomers, and mixtures thereof, are encompassed by the

instant invention.
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In a further embodiement, the moiety D is hydrogen, lower alkanoylamino,

or carboxy. The present invention includes all pharmaceutically
Wacoehtdtidvisotopically-labeled compounds of Formula (1) wh@&IVE®R@$i062900

more atoms are replaced by atoms having the same atomic number, but

an atomic mass or mass number different from the atomic mass or mass

number usually found in nature. Examples of isotopes suitable for

I f
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ccgmswtag s@@rﬂwua@%ﬁmr@s ﬂrsfe,rﬁwn@,deumragel%maﬁﬂwggl,

nitrogen, such as '3N and "N, oxygen, such as 150, 170 and '30,
Inatiph @arspsutis s 2Reranaiistdp iwhichurh esn88eS ik shikutmnpaithds of the

pr'%@é’r‘(ﬂ%déﬁﬁBR%?asH%ﬁér %EEﬁBHHhér%ur?'f'&n@%M} é%%%%‘i% nt, such as

erapeutic a vantages resu tlng from greater metabolic stab
a'@%’nf &) fFREROX¥ RN RAJEP KA IR EPSY ?é’d&%%l‘ﬂ'&éﬁﬁé%ﬁ%l‘?éﬁ%?ﬁ%n%ﬂ{@'
prbﬁémegmydpe mferéexbmmme misparatvancgsnisohephixty-Rbgteded amino,

thFo?”&B%QQF?( \Aynﬁ?%ﬂ é 8’?!?5%%3&4%‘? &HﬁBQrg&QXr@Wﬁﬁmﬁ’é

technlques e art or y processes analogous to
CQﬁ@ﬁ@%é%E?nftﬁ%%l%H‘t’Pﬂeta@éd?ﬁWIﬁ@%ﬁﬂlﬂ§%@%ﬁ8féﬁ%§'°'9°maf

fréraelonspesin gl estrapai eprotiieriantizpinall pidrreletisaagsihdpprliese of the
non-labeled reagent previously employed. The present invention also

‘% IR AR AFBRRERGISUISAND GRIIGE AR GRBRIAH DS from

ned above and a pharmaceutically acceptable carrier or excipient.

'J”ﬂ?éWBF%H?”ﬁO@FﬁlEﬁ?%EIQB BPRRARE S A9RE AR BB HOAS MBI FRYing out
a dssioaiatbend s tcmrsyrradtiorster regnedi erabeuticalbf pitdethireg gnoopatfaf a

pdARGAMES HB%?QWP?&%E‘Q&’EMlf%@uﬁﬁﬁéeéF?Qn%rHQBé’rH'&?QH t‘i’ibenature of the

compound used for the manufacture of the medicament is one of those as

fupelffiat Hereity BeREBAPAHEYHERHh PRERIfRAIRP GEdriia )cé'i‘ﬁp%{H‘P&{e and
stAwmignef the meéetiecdbWbAT epatialiy EMtid 3 basnci thedatistisdermdhiens.
following can be mentioned:

Well-known protecting groups that meet these conditions and their introduction and
removal are described, e.g., in McOmie, "Protective Groups in Organic Chemistry",
Plenum Press, London, NY (1973); and Greene and Wuts, "Protective Groups in
Organic Synthesis”, John Wiley and Sons, Inc., NY (1999).

The above-mentioned reactions are carried out according to standard methods, in the
presence or absence of diluent, preferably, such as are inert to the reagents and are
solvents thereof, of catalysts, condensing or said other agents, respectively and/or inert
atmospheres, at low temperatures, RT or elevated temperatures, preferably at or near
the boiling point of the solvents used, and at atmospheric or super-atmospheric
pressure. The preferred solvents, catalysts and reaction conditions are set forth in the

appended illustrative Examples.

The invention further includes any variant of the present processes, in which an
intermediate product obtainable at any stage thereof is used as starting material and the
remaining steps are carried out, or in which the starting materials are formed in situ
under the reaction conditions, or in which the reaction components are used in the form

of their salts or optically pure antipodes.
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Metabolic disorders such as obesity, diabetes, anorexia nervosa, bulimia,
cachexia, syndrome X, insulin resistance, hypoglycemia, hyperglycemia,
WaopeHdiedmia, hyperinsulinemia, hypercholesterolemia, hyperkpidaties/062900
dyslipidemia, mixed dyslipidemia, hypertriglyceridemia, pancreatitis, and
nonalcoholic fatty liver disease; cardiovascular diseases, such as
atherosclerosis, arteriosclerosis, acute heart failure, congestive heart

chbsEnge Eﬁ@ﬁémﬂ@ﬁ( YrHFRARRRAIGREYORAIY, BRYQSRIHRL R €4eR other

angina pectoris, ypertensmn hypotension, stroke, ischemia, ischemic
a?%?fswaéfe)ﬁ‘ﬁﬁmﬂf ﬁﬁré‘?fﬁ)grh”%’é’t@ﬁ&% and vascular stenosis;

neoplastic diseases, such as solid tumors, skin cancer, melanoma,
Thentplieotiea, aﬁ@lrehd@ﬁh@mwdmgéﬁammtﬂm,m&qmes:&at@é@mdr@ocesses
foraSeRAaaleiaatal cancer, stomach cancer, other cancers of the

gastrointestinal tract (for example esophageal cancer and pancreatic
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reactions are carried out according to standard methods, in the presence
al3p bpsspedoppuiification A iERBANRRRIS SRAINR Lt to the reagents and are
solvents thereof, of catalysts, condensing or said other agents,
Coampupdisedf tha diventient iugrngshkerasy aeloonvertasbirituacis Rititien salts,
es@%ﬂéﬂ?‘iﬁ%m&&mﬁ@ t@é@éﬁfﬁgb’ﬁl@r ﬁﬁ@éé@@f&ﬂﬂ%@' gL, Q@lm‘i’norganlc
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appended iIIustratlve Examples. The invention further includes any variant
of the present processes, in which an intermediate product obtainable at
any stage thereof is used as starting #aterial and the remaining steps are
carried out, or in which the starting materials are formed in situ under the
reaction conditions, or in which the reaction components are used in the
form of their salts or optically pure antipodes.



Compounds of the invention and intermediates can also be converted into
each other according to methods generally known per se. The invention
WaRWIBIXEY to any novel starting materials, intermediates andPOSERZHBH 62900
for their manufacture Depending on the choice of starting materials and
methods, the new compounds may be in the form of one of the possible
isomers or mixtures thereof, for example, as substantially pure geometric
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In view of the close relationship between the free compounds, the prodrug

derivatives and the compounds in the form of their salts, whenever a
WaapOuhd s referred to in this context, a prodrug derivative ancr&P2008/062900

corresponding salt is also intended, provided such is possible or

appropriate under the circumstances. The compounds, including their

salts, can also be obtained in the form of their hydrates, or include other
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c) binders, e.g., magnesium aluminum silicate, starch paste, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose and or

WO aRaIpitrolidone; if desired d) disintegrants, e.g., starche®Cager2008/062900
alginic acid or its sodium salt, or effervescent mixtures; and/or e)
absorbants, colorants, flavors and sweeteners. Injectable compositions
are preferably aqueous isotonic solutions or suspensions, and
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pAIEtiffeBSh e asarrablagnarmacologically acceptable solvents to
assist passage through the skin of the host. Characteristically,

Chibipfiiarfal deReees drealHBUD AicHS, SR gasioraplaingradnseking
mMBIBYTRRT R ECSEAUNT CABEXHNGHYIEHQIDEIOENE @ BN pY it IRRIFES desired

optionally a rate controlling barrier to deliver the compound of the skin of
difisRarants Cohtrdfseh shaPBRERENINARY Falis S SAttoNdtpERtRNb!
miktuessadditeans to secure the device to the skin. Accordingly, the

presegt invention proyides pharmaceutical compositions as described

RS E RS SY S BHE ERE FHERatod by DGAT especially

DGAT1 activity, preferably, impaired glucose tolerance, Type 2 diabetes
InjastaBisesItgP IO PR aFmBIEERIREY BavRPHSIBEISIRAY dinmaier quspensions, and
subsssiRsIdicalty Rifastive Ap it pireCHBMR aMceafBR VG P asipined

above, either alone or in a combination with another therapeutic agent,

sShcﬂcogw%%*%i%r?é‘n‘?éi}?ﬁéiI\é‘?gmﬁé?pﬁ’r&gir%%ﬁ?ar'i\sa'b‘?ﬁ%‘?& %Eﬂ%@ﬁréamn%,n

therapeutic agents'include: a) antidiabetic agents, such as insulin, insu
stafifigiagy wetHRY Sh MR RISRARM e SRILED MIRBURH SRitefer regulating the
ossdionpleseass anglousfeide g bdiicre thieg Mayedldo iostthirotitbpicherapeutically

fonyl ptor: i itini teqlini o
FUBER P S N, BSOS RSN i,
grputatinporeaiingenstieadsr paprtYSiYoftis (et R eniRdréSachraterably
aBeucatsa oPhK Jdalrangriaisynthase kinase-3) inhibitors such as

SB-517955, 33-4195052, 33-216763, NN-57- 05441 and NN-57-05445;

sIRAE/IRARER RIS TR AR 2PBIESEDH TRdedsa SRILIRRRARN SR ive

glucose cotransporter inhibitors such as T-1095: glycogen phosphorylase
arpOWHiBiR RO TR A B¢ RISl £REES Hrpatagrais FarFsrs include
aaiphatitusiesidase dglullitoass capthbissabaiie se a6His? aéghysatwoulikethe skin of

. o s L Tametice: and
B G BAR e S A R AT b e

CORRIEIRSR AAEKEMERRI BE SRR 6R)ANRE A ERMBRUNCRTANAIl avith
celinbi& dptdnaliyduieiaseninthibitgrsaeier [davastatine pisayaaiatinf shagrisiafithe

hdQ SRS i}éﬂé‘gf&%f@ﬁ%ﬁ%@ﬁﬁe\é@é’ﬁéﬂ%JL%‘é%Sé%HBd%?W@?@JHH means

atorvastatin, rosuvastatin and rivastatin; squalene synthase inhibitors;
topRpurgdhsciRyigededee stom and LXR (liver X receptor) ligands;
cholestyramine; fibrates; nicotinic acid and aspirin;
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) anti-obesity agents such as orfistat or rimonabant; and d)
anti-hypertensive agents, e.g., loop diuretics such as ethacrynic acid,
WaRMEEHIdE and torsemide; angiotensin converting enzyme (ARCH)EP2008/062900
inhibitors such as benazepril, captopril, enalapril, fosinopnl, lisinopril,
moexipril, perinodopril, quinapril, ramipril and trandolapril; inhibitors of the
Na-K-ATPase membrane pump such as digoxin; neutralendopeptidase

Aé%U?&’?id!}h't*H'é el DBl BIRURYSS JER-As SIRRRALIAboSAITIRAY Ak 8l e d

fasidotril; angiotensin Ii antagonists such as candesartan, eprosartan,

ahayedaridis trééém%.fﬁ %ﬁ?ﬁé&ﬁﬁﬁ mRdidied SMRACAT sarraially PR IaAetivity,
pr@énablyhibnmrsaatgnhnasedmﬁmm ZBpkiedisteriekisad chkslityen, RO
66-1132 and R0-66-1168; i-adrenergic receptor blockers such as

F%Sl%‘éﬁ%}leéﬁﬁgpéeln%é%ﬂ@}n@ﬁé&?{@iﬂ' amaga}fp&anaeﬁé%w QRiamAIeha

sotalol and timolol; inotropjc agents such as digoxin, dobutamine and

COMARHBAST LaFc YRR AR TORR BRO KErFIB AIRRSASiTER GRmRiRtion with
artither tverdistotiqagenhieay degicle ahan effgtie; titeapein; deseldiprapoated in the

ar\’eﬁ%%larém%@ﬁté‘?ﬁa%%r antagonists; and aldosterone synthase

inhibitors. e) agonists of peroxisome proliferator-activator receptors, such
a)anfigiaiidticageplagitaz aednsuliig inazndetizsticgsand "BRNESCEOBBESEN

sdalheielna.coappusinsRRGEalY dosibetiniinmaeniamRlton

4/103995 ds of
SRR, LR SO A S SHEDLaT el lhaaf P Ratpaii and
retrag [pedenp apghdatisinedh Gt 3985 B. 2 TBriBpinhilstofsestamtmpeB TPd 12;

RIcoRpRLdSspRAficALIisted T FlalBitfsaip R Rsal-); BEKD
. Ith Izpé%??ﬂ'llorom%l p@en g:oxazi) 4. ur%et o%bearﬁ%nesulfo(rg\ﬁ;}ogen

svrﬁ@%ﬁﬁyamﬁ RABLS EHB AR/ &1595’5& T’é@?q RO NN
0aatianthNN-§7c0664%) BRI ligaits et #seiNe07erbdndis GRHB4ROMKisTzium-

de‘?}é%%ﬂ?éru%%é%i Lﬁrm.msr@. %ﬁl:ﬂréﬁdﬁ"qtégéh&%&g]é’ﬂa&%é‘b%'rylase A

arations and the claims are hereb ) mcorporate Int e present
'”& B%E?aﬁ(‘ﬁhﬁ\} %r&?&@1tobdﬁé§6"?ﬁ?o‘ﬁ%%ﬁ|aﬁ@SHarﬁﬁieﬁiPQEpﬂleaﬂﬂﬁése
inkibhersspetiie anrshabett Ranigocasts ke gestitivd) B Patahdogasoch as

Eéﬁafﬁtﬁgﬂ &E?%R@H&S aﬁ%ﬁ&”&ﬂ‘é %0@1?’ eb@i&gg f'lglj' ﬁ&t@'s such as

are erein incorporate nce. Ac mpoun of the present
VildReiREBN may be administered either simultaneously, before or after the

b) HSSI BRI SR R LSS ﬁ%@tg-}h%waéﬁéf‘}?&%ﬂgﬁéw (HN‘F@ LN

ministration or together in thé same pharmaceutical formulation. T

reQHﬂéﬁ?ré‘BPtWéﬁfFeQad@LﬂF&%&eH@Y&éﬁﬁﬁeﬁ"Hyaééﬁé‘rﬂﬁ]‘f?eﬁtét'@e??éeré%?“”
ménattatiamestein b vaktin ez vhet Aot ustb edistatinp rdk evsistatiarthd rivastatin;

@%@R&'@Qﬂ#ﬁ?g l?a%.M@ng#Rﬂeﬁﬁ[ngM«a@%m%na DX @‘x?é?tf( receptor)

ernati World lications). The corresponding content

9@1&%&“&'%@5@%8%&%0@9%@%@@ ARIBPdingly, the present
c) IBNEOHRGIH) 'RARS PRABRFRYECE! fRISIREsiHeRR OMPrising a

therapeutlca y effective amount of a compound of the invention in
d) cnirbiReiten siNehag entsr e utiengieftdict v dnas ribatranistaecd tigrasside and

to%@ﬁnaep@f@m&%:&@aﬁeﬂ.ﬁ@%@%@t@@&ﬂ%ﬁymIw@:elaycb@sﬁﬁﬁm captopril,
anti- obg |tggpgfnts or a)nu -h per enswe nts most prefe
&t

it DTS AT o e bl MRS GGV e
Inmmg@hthﬁﬂﬂmaP@@WMmaewmsudmm@m@ne asdeaieribereptidase

(NEPVEHiBRAISEASEINEPAIFAMER such as omapatrilat, sampatrilat and fasidotril:
angiotensin Il antagonists such as candesartan, eprosartan, irbesartan, losartan,
telmisartan and valsartan, in particular valsartan; renin inhibitors such as ditekiren,
zankiren, terlakiren, aliskiren, RO 66-1132 and RO-66-1168; [J-adrenergic receptor
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The present invention further relates to use of pharmaceutical

compositions or combinations as described above for the preparation of a
Wonfeedddat for the treatment of conditions mediated by DGAPACAGERANYS/062900

preferably DGATL1 activity, preferably, impaired glucose tolerance, Type 2

diabetes and obesity. Thus, the present invention also relates to a

compound as defined in the claims and described above for use as a

| Nt t m s, defi i i

D e B e S ae
PreRsanok satchARISItRleliineHeBcRaRmEoH S hrRsotigey by i Emineiang
miieteke Dy dEAdhhaedi \Biyciasre $0ch BBAFNGEPIIEC BRIt aBitiRBrfQFaIs8idhe,

. itions mediated GAT activity preferably DGAT ivit
RN TMEAIAIE, Mertinsl FEOHb B STTen R Bt e ecepts
ardagnaistfa cadiridnsterenestanasea intheitetst, in association with a

pharmacg'ytical)lg/ acceﬁta\ilee diluent or carrier therefore. T?e pﬁgsent
© ) RY RS R X B B\A LR e TRt YR E R Gk (RIS AR B 4 fFent of
piogitartmes nowglitizuh byt &GP Tazat B HASRIAH Y IDBHAFI, duticiypobicts
spRMPAIRETSCHBLY HHAHE A dRELABRUIH WETSSE/E AIBENE A bompRId

of the present invention. A unit dgsage for a mammal of about 5% 70 k

e%ﬁ'ﬁ%ﬂt%r?@@fv&@&?%&ﬂ&ﬂi?ﬁ?&%ﬁ#% 8% T2 ia AnfidRo.6em en

spetiodictlby SieSanitge dfiiHbequitentingpédatinh WAEAB/OKRS8Gticalboeifeatide of

ohies Pf@?%Y%&ﬂE&ﬂHQ@Béé?ﬁd%ﬂM@t@H%‘ dEReCRs Qﬁé@(ﬁﬂy?!@ﬁ‘i’-‘?ﬂ-w-
e body I t the

animal (mammal), the b weight, age and individual condition, on thy
ek & 'éﬁ'ﬂHﬂ%QF&?FBM',‘%{?fd‘Hh?ﬁ%zebf%ﬁm%@m&@%‘?ﬂﬁsagw&a%éédw}tﬂm'
1Hhedoeegaing sikdipesestlinuerdtdn also provides a therapeutic

combination, e.g., a kit, kit of parts, e.g., for use in any method as defined
Inteackiigaee nprastisy ar dothp SaRtPaw detiziens rnthive Enal Peasele s tireworking
e)@ﬁ@(@s,%@smb?éﬂﬂ?&ﬂéﬁiQﬁ'ﬂbfeaﬁi‘i@W&@%@S@%é@e@ﬁ@ﬁfbparations and

thcorﬂcomit?nﬂgo in s%ruencedwitthtﬁt IeastR e §par. a eurtl al th
ESimposiion com 'rri‘scmqg%f"%as"i‘ ROt ERa SRRl A0 SNt BrETargny these
puiticatieri frothratentinapbdatiapents, hypolipidemic agents, anti-obesity

agents and anti-hypertensive agents, or a pharmaceutically acceptable
Ottt shet#iofantheidiatiayoetpupnidedrstiemiiibes oy Rsteldviunistivagigrert Opin

imi sept tion, Proyi it r ising;. (i

e e L Hio, it g oy ALt b Eprocratec
bycisiRpRISiBo M COMPAYISPAtEB PSR uERliaB Ry e B RistRaet aEher
sifAVRahgiteryi e g RNbr aRarIicClIRsitYGHgE HrBaia, Rt GepHRASI By the same

agent, or a pharmaceutically acceptable salt thereof, in the form of two, ..
or G R o B e T PR el R B

provides a method as defined above comprising co-administration, e.g.,
TheoResTita A6 P SeqHER 28BS Adprfigsbi Catly BREbRE 8ﬁﬂ?ﬂﬁt°c5l9?de
napoes poanbeataldefiined thelzetokdiatian dfdesctirethabommependium “The Merck

r ' e t - e -

e LB 2 O VA FHbIRataR, e
CORREANNYPL SRPIRHENEERCAI Astichy et eePRRie b RIS C@s indicated

above. Preferably, a compound of the invention is administered to a
Acoadingd, ithe @ezb eink e e feraislgs pltompeenidalfcdrepositotiondspgsidg a
thiPLBEHEARITRRLI0L AHIRFRSF YEURD SRR dRel P VBRABIAHR ABHRRIRBRAMT 2

espeaall;l/ GAT1 activity. Preferably, the condition associated with DGAT

therapetiiary RERStY @ emALnteEanatied fﬁ%’ﬁPﬁHb‘éﬁ‘Sﬁ’&lB&@?@RﬁYéﬁﬁ&&?d from
anfiygieb2taiabeyes|mitbobesgynts, anti-obesity agents or anti-hypertensive agents,

most preferably from antidiabetics or hypolipidemic agents as described above.
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Finally, the present invention provides a method or use which comprises
administering a compound as defined in the claims and described above
wen2eetiation with a therapeutically effective amount of an aP€Idkx2ear062900

agent, a hypolipidemic agent, an anti-obesity agent or an

anti-hypertensive agent. Ultimately, the present invention provides a

method or use which comprises administering a compound as defined in

the claims and describe ve.in he form pharm
e R S B R e R R
am frtHeecki B afiea@Ant treatment” embraces all the different forms or

modes of treatment as known to those of the pertinent art and in particular
Thegtueksh pireeantvdudsatileteddaysef @frpgress wautinad qatiaisiteons or
oJFRaREHs Losanue:iad e Pﬁ{@%?»easfa%mmm'.sapngmoﬁn% Beatment

VIVO tests using a van eously mammails mice, rats, do

of ReREgRSIPRAREPHRIEAS, at é@r&ﬁ?ﬁ?‘é Tdn%‘;fﬁ’étb’ed?f e%éﬁ'?'y impaired
glaosspavieckhcappesp il itdies \atio dbdbieyform of solutions, e.g.,
preferably aqueous solutions, and in vivo either enterally, parenterally,

TR AEAFEQURUHEYS BRI afe8 1035 P BREHO B HNELAAHROHSimS and

solution. The dosage in vitro ma ran?ﬁz between about 10-2 molar_and

oS AP YR I AR DA SpelRitayERIAiGaaYAaR dF0B5 L the
cledmg erdbgesiiver Gibthe fote pfemmstisieltophdretaceetica comPdsitayKgr the

p@OQn%QPQHHH(We&Fﬁé%’E%@'é’oﬁﬂ%@%ﬁ%&W@@\f‘%@tw SPQJeﬁgbVBGAﬂ

activity of compoun s accord Ing to the invention may be assessed

aqyibvRTY H&%&%%%&Q’Wé‘?ﬁ@@&éﬂb\é%ﬁwW@FP%@%%EW@V DGAT
agnéyanatiena iy EGAThiscisbaydsprisiegbranepuep asteintdi B dailiss and

d%é?ﬁ%%ﬁﬁé@%f‘é’%'&ﬂ Qﬁg@%&ce%%@ I ﬁ#@%%?mgécﬂﬁéﬂ with a

edto 4 9 cells expressing human (His 6DGAT1 were thawed
PRIMAEUEcal i pesriabiat 'ﬁﬁ‘iqra‘fﬁfr(ﬁﬁLhS[ﬁf@ﬁg of cells) in 50 mM
HEPES, Ix Complete Protease Inhibitor, pH 7.5. The re-suspended pellet

Theawdsmmtiogentied fiathemprovdesgpardtitidiertie eS8 Bibo aratjenicatmétt of

t I Y, R [ I
S S BSCR) S  acT e &

a%”'éﬂ‘iﬂ@% FQM&IE&%W@BBIE}% rempayad o s Presaiipfention.

HEPES, Ix Complete Protease Inhibitor, pH 7.5 at 1/6 the volume of
As{nﬂdmfoﬁven@d@p@heéat}@ené%m Hableal @it iebnesgeheat Wih and

mioqlﬁgstaa‘varﬁd%«sffgy mtgédfimte‘lgdonﬂgttﬁ R 5@&’&%@936%8' i&& Profein
concentr 0 e membpr reparation was ed u
R g Y S SR T CATBPHE e R A st o

warozewmﬁdrgniwlémrsma@dtheWm@mgﬂ_@%mwmelzmdﬂewm the
foRtPER IRt M ekt dnMhMesrlsdand MviRakeoncentration), and 24.5
mL of m|II| 0 HO are added to the 55 mL Wheaton PotterElvehjem

oGS &ith {‘hzé’%‘r%é’cmgj@% S;%’ oy m%%tﬁ%r?gf%%y&@c{é@e %?aﬁ‘gb\c

mlxture S omogenize €S on Ice usin as-Col vari

ccgp@@atiﬁanmeﬁ&'érl%wteﬁﬁtere@tﬁﬁ@we IrFemsmﬁfLod)ae fefines dgrein,

cdilﬂy@swaaéuﬁgotma EsraéfﬁéEtﬂlrherm.ﬁ% W%@mww@mﬁemcw
centrlf be F|v Ik]h rrll\/!rsto urlr} agetage %Rﬂanﬁ o”ns ce with
oI oevcee eoyl ﬁenaﬁﬁ/% oA nlng il ad

atiepsh wneminemam@ael ppmesmmmmvedwwmne@mﬁm@m@gent,

préfafabh) i clakish RRHERMLAOHGAE, hypolipidemic agents, anti-obesity agents
and anti-hypertensive agents, or a pharmaceutically acceptable salt thereof. The kit may

comprise instructions for its administration.
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by hand to induce mixing. The final concentrations of EtON and sodium

acetate are 20% and 2 mM, respectively. Dry compounds are dissolved in
Wehetgpiate volume of DMSO to a final concentration of 10GANRP2008/062900

10-point, 3-fold dose response is used to evaluate compound potency. All

dilutions are performed in DMSO in a Greiner 384-well microplate. 1. 2 pt

of compound in DMSO is added to the appropriate wells. 2 pL of DMSO is

ad d 100% vity.and 100% inhibiti ontrols 2. 25.
S e R reide: & TR et Tl RSP ¥ e
C%UWW% %fdéﬁd@(éi@t'%eﬁ% I!% agbadnere oA reniHesRofoRPaPNsEIR 2

CONPER(S) BERvRADEHA A5G TIaBE088s RBBItAMOEGNRY SseiHne Tty Hent

5 1AL of substrate mix | added o all wells. Plate(s) are vortexed
o R S R o 8 (SRS iop TEat SRh Gl e
formgbmwma@@emmtaoﬁw ®mueppenisf@dodincetic acid quench is added
to all wells. Plate(s) are vortexed using Troemner multi-tube vortexer
Likeetisegtiefprekaraaayerbiohprivioéd omtsthod \wé gbfrery lbivpalnoiaieaiag co-

adMifraRLRANd %rdéén%g%ﬁgﬁﬁ’ Yﬁeéésﬁugnc!De'aé?%%é%p%ﬁﬂk%?"éﬁ%&%eémount

lerce stror’l [ate sealer usin ermo-sealer Plate are
0 \mmeaqtﬁélﬁg detred Né?hﬁ&lﬁ@ﬁ)@”@'{ﬁ?éﬁ@??geﬁﬂ%elerfﬁtp aEmaceytically

ad%kﬁi@i@l)s awt aenrtttiand asébehy or(HRBsRmcE s&ts3 ddratan daubtince
belﬁbn la%%t%s %ypo |p|%t0rR|c(:: SSEG'{“ rﬁ" ‘anti-obesity agent or an anti-

hypertensive agent, e.g., as indicated above.
Preferably, a compound of the invention is administered to a mammal in need thereof.

Preferably, a compound of the invention is used for the treatment of a disease which
responds to modulation of the DGAT especially DGAT1 activity.

Preferably, the condition associated with DGAT especially DGAT1 activity is selected

from impaired glucose tolerance, Type 2 diabetes and obesity.

Finally, the present invention provides a method or use which comprises administering a
compound as defined in the claims and described above in combination with a
therapeutically effective amount of an anti-diabetic agent, a hypolipidemic agent, an anti-

obesity agent or an anti-hypertensive agent.

Ultimately, the present invention provides a method or use which comprises
administering a compound as defined in the claims and described above in the form of a

pharmaceutical composition as described herein.

As used throughout the specification and in the claims, the term “treatment” embraces all
the different forms or modes of treatment as known to those of the pertinent art and in

particular includes preventive, curative, delay of progression and palliative treatment.

The above-cited properties are demonstrable in vitro and in vivo tests using
advantageously mammals, e.g., mice, rats, dogs, monkeys or isolated organs, tissues
and preparations thereof. Said compounds can be applied in vitro in the form of
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Samples were analyzed by LC/MS/MS using a Waters 1525p. LC and
Quattro Micro API MS. Where indicated, tripalmitolein was used as an
Wneopvaketiihdard to control for instrument variation, Data is CROERELG8/%2900
inhibition prior to curve fitting using the following equation: % Inhibition =
(response compound - response 100% inhibition control) x 100 (response
100% activity control-response 100% inhibition control) Using the method

. a o £ 4
o e B R L MR SR aTE, e e
aguentraemy slydRbare BoESh b Ro SR BYRREN SIS0 S dlLadyesue prldionative
JdEAHSOUVIES Haalhuariae BibAebh. Absamue miohd Gal ) 0-°3RolkrddntdpGalihe. A
therapeutically effective amount in vivo may range depending on the route of

administration, between about 0.1 mg/kg and 1000 mg/kg, preferably between about 1
mg/kg and 100 mg/kg.

The activity of compounds according to the invention may be assessed by the following

methods or methods well-described in the art;

The enzyme preparation used in this assay is a membrane preparation from Sf9 cells
overexpressing human (His)sDGAT1. During all steps samples were chilled to 4°C. Sf9
cells expressing human (His)sDGAT1 were thawed at RT and re-suspended at a 10:1
ratio (mL buffer/g of cells) in 50 mM HEPES, 1x Complete Protease Inhibitor, pH 7.5.
The re-suspended pellet was homogenized for 1 min using a Brinkman PT 10/35
homogenizer with a 20 mm generator. Cells were lysed using Avestin Emulsiflex (chilled
to 4°C) at 10000-15000 psi. Lysate was centrifuged at 100,000 x g for 1 h at 4°C.
Supernatant was removed and pellets were re-suspended in 50 mM HEPES, 1x
Complete Protease Inhibitor, pH 7.5 at 1/6 the volume of supernatant. Re-suspended
pellets were pooled and homogenized with 10 strokes of a Glas-Col motor driven teflon
pestle on setting 70. The protein concentration of the membrane preparation was
quantified using BCA protein assay with 1% SDS. The membrane preparation was
aliquoted, frozen on dry ice, and stored at -80°C.

For 50 mL, 25 mL of 0.2 M HEPES stock buffer, 0.5 mL of 1 M MgCl, (5 mMfinal
concentration), and 24.5 mL of milli-Q H,0 are added to the 55 mL Wheaton Potter-
Elvehjem homogenizer. Enzyme preparation (0.1 mL) is added to buffer and the mixture
is homogenized with 5 strokes on ice using the Glas-Col variable speed homogenizer
system on setting 70.

For 50 mL, 0.5 mL 10 mM diolein is added to 9.5 mL of EtOH in a 50 mL Falcon screw
cap conical centrifuge tube. Five mL of 10 mM sodium acetate pH 4.5 is added followed
by 0.5 mL of 10 mM oleoyl-CoA. Finally, the remaining 4.5 mL of 10 mM sodium acetate
pH 4.5 is added followed by 30 mL of milli-Q H,0. The solution should be gently agitated
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0.054, 0.080, 0.009, 0.015 1-29, 1-51, 0.4, 0.31 1-15, 1-25 2.3, 4.7 greater

than 10 1-24, 1-34
WO 2009/040410 PCT/EP2008/062900

by hand to induce mixing. The final concentrations of EtOH and sodium acetate are
20% and 2 mM, respectively.

Dry compounds are dissolved in the appropriate volume of DMSO to a final
concentration of 10 mM. A 10-point, 3-fold dose response is used to evaluate compound

potency. All dilutions are performed in DMSO in a Greiner 384-well microplate.

1. 2 uL of compound in DMSOQ is added to the appropriate wells. 2 uL of DMSO is added
to 100% activity and 100% inhibition controls.

2. 25 pL of enzyme mix is added to all wells and plate(s) are incubated for 10 min at RT.

3. 10 uL of 20% acetic acid quench is added to 100% inhibition control wells. Plate(s)

are vortexed using Troemner multi-tube vortexer (setting 7 for 10 sec).

4. 25 ul of substrate mix is added to all wells. Plate(s) are vortexed using Troemner

multi-tube vortexer (setting 7 for 10 sec). Plate(s) are incubated for 30 min at RT.

5. 10 uk of 20% acetic acid quench is added to all wells. Plate(s) are vortexed using

Troemner multi-tube vortexer (setting 7 for 10 sec).

6. 50 puL of 1-butanol w/ glyceryl tripalmitoleate internal standard is added to all wells.
7. Plate(s) are sealed with super pierce strong plate sealer using the thermo-sealer.
8. Plate(s) are vortexed using Troemner multi-tube vortexer (setting 10 for 5 min).

9. Plate(s) are centrifuged at 162 x g (1000 rpm for GH-3.8 rotor) for 5 min using
Beckman GS-6R tabletop centrifuge.

Samples were analyzed by LC/MS/MS using a Waters 1525, LC and Quattro Micro API
MS. Where indicated, tripalmitolein was used as an internal standard to control for

instrument variation.
Data is converted to % inhibition prior to curve fitting using the following equation:

% Inhibition = (response compound — response 100% inhibition control) x 100

(response 100% activity control — response 100% inhibition control)
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The activity on DGAT2 receptors can be assessed as described in the
International patent application W003/053363. METHODS OF
WO RBPRHRIATION: In the below description of general Method®GT/EP2008/062900
Preparation and Synthesis; Ar can represent D-C- wherein D and C are as
hereinabove defined. " ArCHO can represent D-C-CHO , wherein D and C
are as hereinabove defined. " RNH2 can represent
H2N-(CF12)0-(CR4R4"YHCH2)rn-A or A-(CH2)n-(DR4R4%- (CH2),- NIH2
wherein A, R4, Rtv, p, n and m have the same definition as for Li which
Using ﬁl@éﬂ%@@éﬁb@aabw@d@ APPRHKSseihe present invention were shown
toQloSHEYs (R hiZ)ory GRARPAHICIABD vARSs ranging from 0.001 uM to 100 uM.
A-(CH2)n-(CR4R4)p(CH2),--C(0)-Cl wherein A, R4, R4, p, n and m have
the same definition as for L1 which are hereinabove defined. * Y can
Tablerd showa-the-inkibitencactivép (eeraieshef saprassniativereanaisengs to human
pdgafined. Scheme 1.

Example ICso (LM)

1-38, 1-43, 1-59, 1-62 0.054, 0.080, 0.009, 0.015
1-29, 1-51, 0.4, 0.31

1-15, 1-25 23,47

1-24, 1-34 greater than 10

The activity on DGAT2 receptors can be assessed as described in the International
patent application WO03/053363.

METHODS OF PREPARATION:
In the below description of general Methods of Preparation and Synthesis;

* Ar can represent D-C- wherein D and C are as hereinabove defined.

* ArCHO can represent D-C-CHO , wherein D and C are as hereinabove defined.

* RNH; can represent  H;N—(CH,),~(CR4R4)p;—(CH2)m—A or A—(CH,),~(CR4R4)o—
(CH2)m— NH; wherein A, R4 Ry, p, n and m have the same definition as for L1 which are
hereinabove defined.

* RCOCI can represent CI-C(O)—(CH,)r—(CR4R4),—(CHz)m~A or A—(CH,)—(CR4R4)—
(CH2)»—C(O)-Cl wherein A, R4 R4, p, n and m have the same definition as for L1 which
are hereinabove defined.

*Y can represent A-L1- .

* R, R’ can represent A wherein A is as hereinabove defined.

Scheme 1.
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o) HO Ci N
NH, 2 NaOH H w H
2 (X=Me) 5
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NH
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N N
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H,NNH, H \>_Al' [ n Ar

~N N EDCI HN” w N
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1) Alkylthioisocyanate Burgess Reagent

2) EDCI
R \>—Ar o N>_ Ar
N ° N R\<\ | H
e/ \<\ ’N N—N
N—

7
6

Oxidative cyclocondensation of 3,4-diamino-benzoic acid or its methyl ester with
substituted benzaldehyde provides the benzimidazole core. The reaction is carried out
in the open air in oxidizing media, such as DMSO or nitrobenzene, preferably the former,
in the presence of a catalyst such as Oxone, FeClI3, Sc(OTf)3/Cu(OTf)2, or
Yb(OTH3/Cu(OTf)2. After saponification of the ester, resulting carboxylic acid is
converted to acid chloride by the action of oxalyl chloride and ensuing amidation with
hydrazine in the presence of base such as, but not limited to, TEA, DIPEA, pyridine, or
Na2COg3, affords compounds 4. Compounds 4 are converted to compounds 5 by
amidation reactions with a variety of alkyl or aromatic carboxylic acids by coupling
reagents such as, but not limited to, EDCI or HATU. Comounds § are alternatively
obtained from compounds 3 by amidation reactions with a variety of acyl hydrazides in
analogous fashion. Compounds 5 are converted to form compounds 7 by
cyclocondensation. In addition, compounds 4 are transformed to thioureas and ensuing

cyclization using EDCI affords compounds 6.

Scheme 2.
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TU 6 Oxidative cyclocondensation of 3,4-diamino-benzoic acid or its
methyl ester with substituted benzaldehyde provides the benzimidazole
WQah8/THE Yeaction is carried out in the open air in oxidizing mRAEEBIS/662900
DMSO or nitrobenzene, preferably the former, in the presence of a
catalyst such as Oxone, FeCI3, Sc(0Tf)3/Cu(0Tf)2, or Yb(0Tf)3/Cu(0Tf)2.
After saponification of the ester, resulting carboxylic acid is converted to
acid chloride by the action,gf oxalyl chloride and ensuing amidation with
hydrazine in the presence|of base such as, but not limited to, TEA,
DIPEA, pyridine, or Nag fords pounds 4. Compounds 4 are
converted to qpmpounds 5b I_lamlda reactio ithya variety of alkyl or
@ rb ,amds.b;mdupllﬁg reggent asy ot limited to.
HEDCHar HATY Comqumjs,.ﬁeace altern ohtafeehfrom compounds 3
by |[amidation ﬁsactlons with a variety of acyllhydrazided'in analogous
fashion. Compounds 5 are converted to forM compounds 7 by
cyclocondensation. In addition, compounds 4 ane transformed to thioureas
and ensuing cycllzatlon usjhg EDCI affords comsem¥a® Scheme 2. OH
Burgess Reagent

\ NH

1 a2 w

3 9

Burgess Reagent

«f YCE N

In the similar fashion, compounds 2 is converted to compounds 8 by amidation reactions
with a variety of 1,2-aminoalcohols in the presence of coupling reagents such as, but not
limited to, HATU or EDCI. Oxidation of the hydroxyl group in compounds 8 affords
compounds 9, which undergo cyclocondensation to provide compounds 10.

Compounds 9 are alternatively obtained from compounds 3 by amidation reaction with a

variety of aminoketones.
Scheme 3.
NH, NH,  ArcHO N
/©i Hz, Ptoz /©i \>_Ar
a0
N
Y NO, Y NH, Y H
1 12 13

In another form of synthesis, the benzimidazole formation by cyclocondensation can be
carried out at the later stage, with the eventual 5-substituent pre-installed on the ring.
Commercially available 4-amino-3-nitrobenzoic acid are converted to compounds 11

analogous to Scheme 2.
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R'10 In the similar fashion, compounds 2 is converted to compounds 8 by

amidation reactions with a variety of 1,2-aminoalcohols in the presence of
Wagolipdp4tehgents such as, but not limited to, HATU or EDCI. KOgititi068052900

the hydroxyl group in compounds 8 affords compounds 9, which undergo

cyclocondensafion to provide compounds 10. Compounds 9 are

alternatively obtained from compounds 3 by amidation reaction with a

variety of aminoketones. Scheme 3. In another form of synthesis, the

benzimidazole formation by cyclocondensation can be carried out at the
StheiPsthge, with the eventual 5-substituent pre-installed on the ring.

Commerciallgravailable 4-amino-3-nitrobenzoic acid are converted to

s 11 analogous to Sche . e 4.
Wittig P(OEt), o N—ar
R/oj NO, R” N

o o 16

- N Ar
Analogous to Scheme 1
Y N

H

17
Compounds 14 are converted to compounds 17 by transformations such as Wittig

olefination and reductive cyclization using P(OEt),, followed by procedures described in
Scheme 1.

HPLC Method 10: 4.6 mm x 5 cm Inersil C8-3 reverse phase, 3.0 um particle size
running a gradient of 10-90% MeCN/water (5SmM ammonium formate) over a period of 2
min at a flow rate of 4 mL/min at 50 °C. DAD-UV detection, 220-600 nm.

Synthesis of Intermediates

The following intermediates are used in preparation of the Examples.
Intermediate 1.
2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide

Cl

Cl |
N
@\(O

H*NH,

A. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid methyl ester.
Slowly add a solution of FeCl; (1.46 g, 9.02 mmol) in DMSQO (10 mL) to a stirring solution
of 2,6-dichloro-benzaldehyde (5.27 g, 30.1 mmol) and 3,4-diamino-benzoic acid methyl
ester (5.00 g, 30.1 mmol) in DMSO (90 mL). Allow the reaction to stir open to the air for
17 hr. Add additional FeCl; (0.73g, 4.51 mmol). Stir for an additional 24hr. Dilute with
EtOAc (600 mL) and extract with water (3 x 50 mL). Dry the organic phase over Na,SO,
and evaporate the solvent. Triturate the residue with DCM to afford the desired product
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17 Compounds 14 are converted to compounds 17 by transformations

such as Wittig olefination and reductive cyclization using P(OE03, followed
WO G9gEddires described in Scheme 1. HPLC Method 10: 4.6RAERIBPH€81962900

Inersil C8-3 reverse phase, 3.0 ).tm particle size running a gradient of

10-90% MeCN/water (5mM ammonium formate) over a period of 2 min at

a flow rate of 4 mi./min at 50 'C. DAD-UV detection, 220-600 nm.

f I
oSy SRS 5108 AR 1786 . 5 1

7. 23(2d6~’5ﬁ:h1dr@,ﬂHéh§I§’-‘8E¢4aeh§€ﬁﬁudie$§dI@5l¢ﬁr§&th aeid i (ilAitie+ §20.9.
- NH A. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid

B AL AN A e ERREH s BEAL ARG 6 o 78" SO0

Dicghieod) ehroh8)BUiamingirhidnzoie-aciel raryty bestengBy @¢fe 801 Dergndly Inmmol)

uPMREDI L) ﬂ@WNﬂ@a@ﬁC(%%Lt i Pest B the AliddbifiBRaPIN NaoH
additional F?HCIB( 51 mmal). Stir for an additional 24hr. Dilute with

CebAREY L?'&ﬁ&dé’i&%&?&/ﬁﬁ RFERB OIS e RSRS AT pHgUlalize

the\een b 20k} a4 90C by e dre tivis s aldditionTaitl MitdG hél 2asigueOniitc DiMesulting
pr@gﬁfg@smgﬁﬁjvﬂm%@r?&IN@B@E?"g) A NARy (ﬂ%%ewﬁpg})ord

m396(S 3H)755 7.63 (M 7.71(d,J=8.21 Hz, 1 H
SJﬁeé 8ad P84 {37 splids éwbﬂ? @OWNZ( Mﬁﬂ dSPepm 7. 0~ 767 (m, 1
H) 7.68 (s, 2 H) 7.70 (d, J=2.15 Hz, 1 H) 7.89 (d, J=8.46 Hz, 1 H) 8.24 (br. s., 1 H) 12.83

(br.s., 1 H)13.23 (br. s., 1 H); (M+H)+ 306.9.

C. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide.
Suspend 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid (2.50 g, 8.14
mmol) in DCM (35 mL) and cool to 0° C under N,. Add DMF (0.2 mL). Add oxalyl
chloride (0.75 mL, 8.55 mmol) in a dropwise manner. After 30 min allow the reaction to
warm to room temp. After stirring at room temp for 1hr, add TEA (2.38 mL, 17.1 mmol).
Add the reaction mixture to a flask charged with hydrazine (2.56 mL, 81.4 mmol), DCM
(40 mL), and THF (10 mL) at 0° C under N,  Upon addition allow the reaction mixture to
warm to room temp. After 17 hr dilute the reaction with sat NaHCQO; and collect the
resulting solid. Take the solid up in EtOAc (800 mL) and extract with water (50 mL). Dry
the organic phase over Na,SO, and concentrate. Filter the resulting precipitate and
wash with Et,O to yield the desired hydrazide as a tan solid: 1H NMR (400 MHz,
DMSO-d6) & ppm 4.52 (br. s., 2 H) 7.58 - 7.66 (m + tautomer, 1 H) 7.68 (s, 1 H) 7.70 (d,
J=2.02 Hz, 1 H) 7.74 (br. s., 1 H) 7.80 (tautomer, d, J=8.46 Hz, 1 H) 8.04 (tautomer, br.
s., 1 H) 8.21 (tautomer, br. s., 1 H) 9.78 (d, J=12.88 Hz, 1 H) 13.08 (br. s., 1 H); (M+H)+
320.9.

Intermediate 2.
2-(2,6-Dimethyl-phenyl)-3H-benzoimidazole-5-carboxylic acid.
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B. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid. Take

2-(2,6- Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid methyl ester
WO1200¢)48414 mmol) up in MeOH (6 mL) and 1 N NaOH (6 mL) RrtiER2068062900
24 hr. Add additional 1 N NaOH (6 mL) and stir for an additional 30 hr.
Concentrate under reduced pressure. Neutralize the concentrate at OC by
the dropwise addition of 1 N HCI (12 mL). Collect the resulting precipitate
and wash with water followed by Et20. Dry the solid in a vac oven to afford
the deS|red aC|d as a tal solid: 1H NMR (400 MHz, DMSO- d6) 6 ppm 7.60

, 1 H) 13 23 (br s., 1 H) (M+H)+ 306 9
-benzoimidazole-5-carboxylic acid
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( 2( ,6-Dime enyl) -3H-benzoimidazole-5-carboxylic acid. Toa

tan suspension of 7.23 g (25.8 mmol) of
ExAtd-Bymethyl-phenyl)-3Hbenzoimidazole-5-carboxylic acid methyl ester

in 50 mL MeOH was added 80 mL of NaOH (IN). Allowed to stir at r.t. for
i Ry S gceiahpioa solianurs.diind a0 e e LR SMASATHRE 1o be

er and brought to pH 4. Soll was filtere to give near
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H) 12.85 (d, J=16.29 Hz, 1 H). MS (m/z) 267.1 M (+1), tR 0.87, Meth 10
EXAMPLES The following Examples are intended to illustrate the
invention and are not to be construedsgs being limitations thereon. If not
mentioned otherwise, all evaporations are performed under reduced
pressure, preferably between about 50 mmHg and 100 mmHg. The
structure of final products, intermediates and starting materials is
confirmed



by standard analytical methods, e.g., microanalysis, melting point (m.p.)
and spectroscopic characteristics, e.g., MS, IR and NMR. Abbreviations

WQ 28 ad84Hose conventional in the art. Example 1-1 PCT/EP2008/062900
645-(4-Chloro-phenyl)-(1,3,4]oxadiazol-2-y1]-2-(2,6-dichloro-pheny0-1Hbe
nzoimidazole. ci A. 4-Chloro-benzoic acid
N'42-(2,6-dichloro-phenyl)-3H-benzoimidazole-5- carbonyg-hydrazide.

To llow solytion of 1. 3.26 mmol) of . . .
o S R ke S A el R, Bk, (np) and
SRecTensARe) enrastroridserszoic Mpdrided AMIR.8 Mpbesvtirn o aisestiger) those
corwshkighed iR tnaarel) of EDCI, and .5280 g (3.91 mmol) of HOBL. It was
allowed to stir at rt. for 6 It 20 mL of water was and the resulting
precipitates were collected by filtration to give the title compound as white
Examwpla +NMR (400 MHz, DMS0-46) 6 ppm 7.59 - 7.72 (m, 5 H) 7.81
6-15-BRdR1ofopHddy B 1,3, 93 XAl igza1t21A1 0 (56 Qoo B hénydail) 10.51
- 10.66 (m, 2H) 13.23 (d, J=28.67 Hz, 1 H). MS (m/z) 460.9 M (+1), ti3 =
bi?f%'?ﬂéﬂf&i?mmh 10 B.
645-(4-Chloro-phenyl)- !
benzoimidazote
mmol '
N' '{ , q =3H-benzoimidazole-5-carbonyl]-hydrazide, 13
mL &f TIF, and .5187 @{2.18 mmol) of Burgess Reagent. The suspension
was/placed in the microwave at 150 "C for 20 min. The crude solution was
ntrated and the residue was purified by silica gel column
atography (ACN/DCM, 1:9 to 6:4) to give of the title compound. 1H
(400 MHz, DMSO-d6) 6 ppm 7.62 - 7.67 (m, 1 H) 7.68 - 7.74

,3,41oxadiazol-2-y1]-2-(2,6-dichloro-phenyl)-1H
L microwave vial was added .500 g (1.09

ci
A. 4-Chloro-benzoic acid N'-[2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-
carbonyl]-hydrazide.

To a yellow solution of 1.00 g (3.26 mmol) of 2-(2,6-Dimethyl-phenyl)-3H-
benzoimidazole-5-carboxylic acid, .5554 g (3.26mmol) of 4-chloro-benzoic hydrazide,
and 18 mL of DMF was added .7501 g (3.91 mmol) of EDCI, and .5280 g (3.91 mmol) of
HOBt. It was allowed to stir at r.t. for 6 h. 20 mL of water was and the resulting
precipitates were collected by filtration to give the title compound as white solid. 1H
NMR (400 MHz, DMSO-d6) 8 ppm 7.59-7.72 (m,5H) 7.81-7.89 (m, 1.5H) 7.93 - 7.99
(m, 2.5 H) 8.17 (s, 0.5 H) 8.34 (s, 0.5 H) 10.51 - 10.66 (m, 2H) 13.23 (d, J=28.67 Hz, 1
H). MS (m/z) 460.9 M (+1), tg = 1.18 (broad), Meth 10

B. 6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-phenyl)-1H-
benzoimidazole.

To a 20 mL microwave vial was added .500 g (1.09 mmol) of 4-Chloro-benzoic
acid N'-[2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carbonyl}-hydrazide, 13 mL of
THF, and .5187 g (2.18 mmol) of Burgess Reagent. The suspension was placed in the
microwave at 150 “C for 20 min. The crude solution was concentrated and the residue
was purified by silica gel column chromatography (ACN/DCM, 1:9 to 6:4) to give of the
title compound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 7.62 - 7.67 (m, 1 H) 7.68 - 7.74
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(m, 4.5 H) 778- 7.81 (m, 0.6 H) 7.94 (d, J=8.46 Hz, 0.5 H) 8.02 - 8.10 (m,
1H)8.17-8.22 (m, 2 H) 8.33 (d, J=1.01 Hz, 0.4 H) 8.49- 8.52 (m, 0.6 H)
WQ308%/q¢)43¢10.36 Hz, 1 H). MS (m/z) 442.9 M (+1), tR = 1.49PVREPA08/062900
Example 1-2 _
6-(5-tert-Butyl-(1,3,430oxadiazol-2-y1)-2-(2,6-dichloro-phenyl)-1H-benzoimi
dazole. ci The title compound was synthesized analogous to Example 1-1,

usj ivali razid inal reactio IXtur S.CO trate
e R e e e e a0 A -
8.23(ta 2:B) BHIHve vl et R dumdS-484-NMR (a.0dVH A 35361 8D J/a69 66 Hz, 1
HPPIISLhE (242 BIMY (6D -t B1 49, Mdh #69- 7.73 (m, 2 H) 7.77 (d, J=8.59
Hz, 0.5 H) 7.90 (s, 1 H) 7.95 (dd, J=8.46, 1.39 Hz, 0.5 H) 8.18 (s, 0.5 H)
8.34 (s, 0.5 H) 13.28(d, J=6.57 Hz, 1 H). MS (m/z) 387.1 M (+1), tR =
ExapmIméth 10 Example 1-3
6 P5(Ber kN eptyd, AfoRatl 21channh d 3/ )dic iR prEayrAREBEhzbitnearslk.
midazole. CI C | The tjtfle compound was synthesized analogous to
Example 1- action mixture was concentrated and the residue
was purifigd l“ mn chromatography (EtOAc/Hep, 1:9 to 7:3)
4 NMR (400 MHz, DMSO-d6) 6 ppm 1.18 -
188 (M, 1 H) 1.3H-1.4¥ (m, 2 H) 1.51-1.64 (m, 3H) 1.68 - 1.75 (m, 2 H)
2.09—=2.07 (m, 2 H) 2.85.3.03 (m,1H)7.56-7.61(m,1H)7.62-7.66 (m,
) 7.71 (br.s., 1 H) 7.84 (br. s., 1 H) 8.16 (d, J=56.46 Hz, 1 H) 13.24 (s,
1 H). MS (m/z) 413.1M (+1), tR =1.50, Meth 10 Example 1-4

T R RIFIR RIS S G ERRR Y UEH BROTORs e

The final reaction mixture was concentrated and the residue was purified by silica gel

column chromatography (EtOAc/Hep, 1:9 to 7:3) to give the title comound. 1H NMR
(400 MHz, DMSO-d6) 6 ppm 1.46 (s, 9H) 7.62-7.67 (m, 1 H) 7.69-7.73 (m, 2 H) 7.77
(d, J=8.59 Hz, 0.5 H) 7.90 (s, 1 H) 7.95 (dd, J=8.46, 1.39 Hz, 0.5 H) 8.18 (s, 0.5 H) 8.34
(s, 0.5 H) 13.28 (d, J=6.57 Hz, 1 H). MS (m/z) 387.1 M (+1), g = 1.36, Meth 10

Example 1-3
6-(5-Cyclohexyl-[1,3,4]oxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
cl
N
N\
N/N\ H
\_o cl

The title compound was synthesized analogous to Example 1-1. The final reaction
mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 7:3) to give the title comound. 1H NMR (400 MHz,
DMSO-d6) 6 ppm 1.18-1.28 (m, 1 H) 1.31 -1.41 (m, 2 H) 1.51 - 1.64 (m, 3 H) 1.68 -
1.75(m, 2 H)2.00-2.07 {m, 2 H) 2.95- 3.03(m, 1 H) 7.66 - 7.61 (m, 1 H) 7.62 - 7.66 (m,
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The title compound was synthesized analogous to Example 1-1. The final

reaction mixture was concentrated and the residue was purified by silica
wagabeyidpdiochromatography (MeOH/DCM, 0.5:9.5 to 1:9)10 giRETHEPLiS8/062900

comound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 2.46 (s, 3 H) 7.46- 7.50

(m, 1 H) 7.54 (t, ,J=7.64 Hz, 1 H) 7.64 - 7.69 (m, 1 H) 7.70- 7.75 (m, 2 H)

7.82 (br.s., 0.5 H) 7.97 -8.04 (m, 2 H) 8.07 (br. s., 1 H) 8.35 (br. s., 0.3 H)

2 ﬁ?? Alp- 50 5}#5)716343(&@ $+-d M6 Msﬁ@ézké‘%% 1M (Tébé%-ﬂrﬁ?nns

Meth 10 Exampl

“?’Z()Zd,'éﬁl%lﬁr ﬁheﬁﬂ} %h(ﬁofluoro -phenyl)-(1,3,41oxadiazol-2-y1]-1Hb

enzoimidazole. Cl The title compound was synthesized analogous to

-1. The final reaction mixture was concentrated and the residue

was urlfled by silica gel column chromatography (EtOAc/Hep, 1:9 to 7:3)
243, e,&cmé»wema&@-mmﬂ Gloratiazehasty HEpeTFaiRgale
7.79 (m, 1 H) .86 792(m 1H)793 798(m 28H)805(br S., 05H)
8.17 (br S., .30

Djchlorobenzaldehyde, .3804 g (2.86 mmol) of

amino-benzonitrile, and 6 mL DMSO. To the brown solution was

1 .1995 g (1.23 mmol) of FeCl3. Allowed stir at r.t. open to air for 18
h. Extracted with EtOAc and washed with water, and brine, Dried and

F%P#%BC’HPPQHQ%"&%? E@Jﬁﬂ’&ﬁéﬁ%‘?@&ﬁﬁﬂﬂéfbﬂ@hép,Tf%f%a#rg)"“fﬁjm
mgawmeoﬁalse:umleeoamemandtwwmx(ammm}dd Hy M@ gt c6lppm 7.62 -

Z@; ngbw 30'3)9854% 18 So Jdrriett8 €3inSunt. IHMRVR (400
VD, BITS0-06) 3 poh 346 (S-S H) 5 46 ~7.50 (m. 1 H) 7.54 (t, J=7.64 Hz, 1 H) 7.64 -
7.69 (m, 1 H) 7.70 - 7.75 (m, 2 H) 7.82 (br.s., 0.5 H) 7.97 - 8.04 (m, 2 H) 8.07 (br. 5., 1
H) 8.35 (br. s, 0.3 H) 8.52 (br. s., 0.5 H) 13.36 (br. 5., 1 H). MS (m/z) 421.1 M (+1), tx =
1.47, Meth 10

Example 1-5
2-(2,6-Dichloro-phenyl)-6-[5-(3-fluoro-phenyl)-[1,3,4]oxadiazol-2-yI]-1H-
benzoimidazole.

cl

4
\,
/

Iz

\_0 ci

F
The title compound was synthesized analogous to Example 1-1. The final reaction
mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 7:3) to give the title comound. 1H NMR (400 MHz,
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B.

2-(2,6-Dichloro-phenyl)-N-hydroxy-3H-benzoimidazole-5-carboxamidine.
WQqa0a928thorbf was added .100 g (.347 mmol) of PCT/EP2008/062900

2-(2,6-Dichloro-phenyl)-3Hbenzoimidazole-5-carbonitrile, 2 mL of EtOH,

.0482 g (.694 mmol) of hydroxyl amine 1-1Cl, and .048 mL (.694 mmol) of

Et N. It was allowed stir at 80 'C, under reflux, for 4 h. It was reduced in

ﬁr%d thet ryg eld,_ﬁ ngt'wzt ext Lastion S (9% 8.05 (or.

s. 60(5#3&-%(9[ (&, @@éﬁa&j@zn&@%@xzﬁ@@Lé%ﬁﬂopb@)ﬁ%ﬂiﬂﬂ)-‘ll#)@e@&&mﬁ, 0.4
Hf@z8lGr. s., 0.9 R)23 B0 (bf. Was aydess. i) 84MMOOE 1.46, Meth 10
2-(2,6-Dichloro-phenyl)-Nhydroxy-3H-benzoimidazole-5-carboxamidine,
2.5 mL of pivalic anhydride (solvent). It was allowed to stir at 100 t for 18
Exampied-Booled to room temperature and extracted with EtOAc. The
6 %&@H@lﬁ)ﬁﬁ[%@ﬁ]&?&ﬁ]ﬁi’ﬂﬁ@”@%@&idﬁ%% pREMINEH bR HHRfzole.
with MgSa, and the volatiles were removed in vacuo. The crude was
purlfled on silica gel column chromatography (EtOAc/Hep, 1:9 to 5:5) to
I R (400 MHz, DMSO-d6) 6 ppm 1.48 (s, 9
6 (m,2.5H)7.84-7.98 (m, 1.5H) 8.18
H) 13.20 (br. s., 1 H). MS (m/z) 387.1 M

midazole CI The title compound was synthesized analogous to
Example 1-1. The final reaction mixture was concentrated and the residue
AR Sdditddony-phenyijeB behemroihidaratedraphyoitittlec/Hep, 1:9 to 10:0)

tO 9"41% Q‘?o%?s%ﬂ{ﬁ%“%éﬁhﬁ\éﬁe é{b@%'k/@'% MRS B RAIG; - 14-

m, 1 H) 7.69 - 7.7
bﬁﬂﬁ"@@%@%ﬁ’ﬁ%%@l@%& 0634#6%"2@(93628’14 "fsa%* @&, "iHja'Vkﬁ@ To
thénbip8 &b tdn(wh}, aBdedL. P38 M\eth 20nkiralhmilE€CB. Allowed stir at r.t. open to

aﬁf&?’l%?ﬂzé}ﬁéc?eélﬂmﬁﬁ%é?é 2t eLamit WS- PRIk HORZI Klified

zole. ci The title compound was s%nthesaed analogous to Example 1-1.

OTHIER 951 FEKETIB PHFRICHSIRE LU ISR KNS Heg alie RET% i ed

cdnypsilicd. g NNR(AAthktzaSaiB X & thhe/HeD; 1. mmmma)tm Tvbthe, 1 H)

8.4 &%Wﬂ?é'ﬁ% MR (4PAMige EON R0 43, Raklh 460
?(m 1H)7.38 46(m)H)7@4§% ( )’n

B. 2-(2,6-Dichloro-phenyl)-N-hydroxy-3H-benzoimidazole-5-carboxamidine.

To a 25 ml rbf was added .100 g (.347 mmol) of 2-(2,6-Dichloro-phenyl)-3H-
benzoimidazole-5-carbonitrile, 2 mL of EtOH, .0482 g (.694 mmol) of hydroxyl amine
HCI, and .048 mL (.694 mmol) of Et;N. It was allowed stir at 80 °C, under reflux, for 4 h.
It was reduced in vacuo and the crude was used directly in the next reaction. MS (m/z)
321.1 M (+1), tg = 0.93, Meth 10

C. 6-(5-tert-Butyl-[1,2,4]Joxadiazol-3-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
To a 25 ml rbf was added .111 g (.347 mmol) of 2-(2,6-Dichloro-phenyl)-N-
hydroxy-3H-benzoimidazole-5-carboxamidine, 2.5 mL of pivalic anhydride (solvent). It
was allowed to stir at 100 °C for 18 h. It was cooled to room temperature and extracted
with EtOAc. The organic layer was washed with water, 1N KOH, and brine. [t was dried

with MgSO, and the volatiles were removed in vacuo. The crude was purified on silica
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(in, 1 H) 710 - 7.74 (m, 2 H) 7.77 (d, J=8.46 Hz, 0.5 H) 7.85- 7.93 (m, 1.5

H) 8.13 (s, 0.5 H) 8.28 (s, 0.4 H) 13.32 (br. s., 1 H). MS (m/z) 421.1 M
WORDYItRIe41D.38, Meth 10 Example 1-9 PCT/EP2008/062900

2-(2,6-Dichloro-phenyl)-645-(4-methoxy-phenyl)-[1,3,4]oxadiazol-2-y1]-1H

benzoimidazole CI -o The title compound was synthesized analogous

to Example 1-1. The final reaction mixture was concentrated and the

ue w urified coI mato EtOAc/He
o e S el R TR, AR Tt At DAL e e ™
NBIB44&0 MH; M@ﬁﬁ;‘té.m‘zﬂﬁ (8) 7. @27-47(ﬁ7 (-] 17')76687 2?07@1\6@2 5
Hi.§4867(08 (]m81§€ rﬂtzs Obt) 4., 7Q?€(¢4 é?)bﬁr')lig 5(%5??7')1@ %6 ébﬁ)%fB{To) 1ms
r.s r.s

r{gp%&? Wtfé t(’m/z Ehzéj}lf 1), tR = 1.45, Meth 10 Example 1-10

645-(4-Bromo-phenyl)-11,3,41oxadiazol-2-y1]-2-(2,6-dichloro-phenyl)-1Hb
EfapIdiflazole. Cl The title compound was synthesized analogous to

le 1-1. The_final reaction mixtur ncen the residue

R PRE P RO TR AR MR SURRP (285 %1%’ bgzpjmidazole.

7.5:2.5) to glve the tit¥ ,comound. 1H NMR (400 MHz DMSO- d6) 6 ppm

The title compound was synthesized analogous to Example 1-1. The final
reaction mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 10:0) to give the title comound. 1H NMR (400 MHz,
DMSO-d6) 5 ppm 1.14-1.23 (m, 4 H) 2.30-2.37 (m, 1 H) 7.63-7.68 (m, 1 H) 7.69 -
777 (m,25H)7.85-7.94 (m, 1.4 H) 8.13 (s, 0.4 H) 8.29 (s, 0.5H) 13.30 (s, 1 H). MS
(m/z) 371.0 M (+1), tr = 1.24, Meth 10

Example 1-8
6-(5-Benzyl-[1,3,4Joxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
cl
N
A\
N
NS H
\_o cI

The title compound was synthesized analogous to Example 1-1. The final reaction
mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 10:0) to give the title comound. 1H NMR (400
MHz, DMSO-d6) & ppm 4.40 (s, 2H) 7.30 - 7.34 (m, 1 H) 7.38 - 7.46 (m, 4 H) 7.64 - 7.69
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Example 1-11
2-(2,6-Dichloro-phenyl)-6-(5-p-toly141,3,410xadiazol-2-y1)-1H-benzoimida
WQaIWYP40410 The title compound was synthesized analogous t8EXEMPS/062900

1-1. The final reaction mixture was concentrated and the residue was
purified by silica gel column chromatography (EtOAc/Hep, 1:9 to 7:3) to
give the title comound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 1.57 (s, 3 H)

)57 6 ) 8
o %gdp ﬁ’ Sgglw ‘7%j % ﬁgé?%% ?&5@37 %é? fﬁfl%(% (s,
0.5 HH)28 631 &46*)51@)322 o5 ¥97 M {192 421\ (e a1 3 Mﬁ&f) 10
tR = 1.52, Meth 10 Example 1-12
2-(2,6-Dichloro-phenyl)-615-(4-fluoro-phenyl)41,3,4]oxadiazol-2-y1]-1Hbe
Emiﬁ@dﬁgole Cl The title compound was synthesized analogous to
ple 1-1. The final reaction mixture was concentrated and the residue
2 \9\?a§ Btﬁhﬁ%@m}‘sﬂww domatrexyoRisRgib et R 1 b 7 3)
béagiimitiadide comound. 1H NMR (400 MHz, DMSO-d6) 5 ppm 7.41 -
7.47 (m, 2 H) 7.57-7.62 (g; 1 H) 7.63 - 7.67 (m, 2 H) 7.74 (d, J=8.46 Hz,
0.6 H) 7.88 (d, J=8.59,Hz, .5\H) 7.96 -8.04 (m, 1 H) 8.16 - 8.22 (m, 2 H)

8.27 (d, J=0.88 0.4H) 8 0.6 H) 13.30 (d, J=11.24 Hz, 1 H). MS
(m/z) 4 X 0 Example 1-13

6-(5- /(1,3 4]oxad|'azol- ~y1)-2-(2,6-dichloro-phenyl)-1H-benzoimidazo
le. 0

—o0

The title compound was synthesized analogous to Example 1-1. The final
reaction mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 6:4) to give the title comound. 1H NMR (400 MHz,
DMSO-dB) 6 ppm 3.94 (s, 3H) 7.25 (d, J=8.84 Hz, 2H) 7.69-7.74 (m, 1 H) 7.76 - 7.80
(m, 2 H) 7.86 (d, J=8.46 Hz, 0.5 H) 7.99 (d, J=7.07 Hz, 0.4 H) 8.06 - 8.15 (m, 1 H) 8.18
(d, J=8.72 Hz, 2 H) 8.37 (br. s., 0.4 H) 8.54 (br. s., 0.5 H) 13.40 (br. s., 1 H). MS (m/z)
437.1 M (#1), tg = 1.45, Meth 10

Example 1-10
6-[5-(4-Bromo-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-phenyl)-1H-
benzoimidazole.

cl

/Z

\_0o cl

Br
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Cl The title compound was synthesized analogous to Example 1-1.
The final reaction mixture was concentrated and the residue was purified

WO R040gHl column chromatography (EtOAc/Hep, 1:9 to 7:3) RCHERA018/062900
titte comound. 1H NMR (400 MHz, DMSO-d6) 5 ppm 1.01 (t, J=7.39 Hz, 3
H) 1.44 - 1.53 (m, 2 I-1) 1.80- 1.88 (m, 2 H) 3.02 (t, J=7.45 Hz, 2 H) 7.69 -
7.74 (m, 1 H) 7.75-7.79 (m, 2 H) 7.83 (d, J=8.46 Hz, 0.6 H) 7.93 - 8.02

(m, 14 H).8.21 (s, 0.4 H) 8.35 (s, 0.5 13.38 (s . M /z) 387.3

o ThE e i ad Sl Eddle 1 e fdl”
regcHPOENAre WS/ IQrReHBtattANs e hesigie MaspwHsthiasitite. gel cotprm
chidmeRpRRUPIEGAIMBRaszRI7aNIng ISR FsamP & Adunthe fIMAIMR (400

VL R T e oAy By (LA D, 5 0 8) € e eS 21 Pz, 0.5
HEB9® (thd/=815 NNIR2(H06.00H2, TASDHIG S rH.08668. 168m(rh H) 8112 @11

283449, 251 8y 33s L7, 851769 e,
A AT AIBINIY 35 SSHTIN 19000

7.71-7.
48059 (5
1-15
Egég,?,&éQi_qqloro-phenyI)-645-(5-methyl-pyridin-3-y1)-(1,3,410xadiazo|-2-y1]
-11-1- benzoimidazgle CI A. 5-Meth¥1l‘ﬁnicotinic acid
|

2D R mBrOKEHFRAAM N Hiasad b 2 bk RRiraRO!e:

N
A\
N
NS H
\_0 cl

DR T AP YIRS 399.1 M (+1), tR = 1.43, Meth 10 Example

The title compound was synthesized analogous to Example 1-1. The final
reaction mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9 to 7:3) to give the title comound. 1H NMR (400 MHz,
DMSO-d6) & ppm 1.57 (s, 3H) 6.61 (d, J=7.96 Hz, 2H) 6.77 - 6.83 (m, 1 H) 6.84 - 6.88
(m, 2H)6.94 (d, J=8.34 Hz, 0.5 H) 7.08 (d, J=8.46 Hz, 0.4 H) 7.16 - 7.25 (m, 3 H) 7.46
(s,0.4H)7.64 (s, 0.5H) 12.49 (d, J=7.33 Hz, 1 H). MS (m/z) 421.1 M (+1), tg = 1.52,
Meth 10

Example 1-12

2-(2,6-Dichloro-phenyl)-6-[5-(4-fluoro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-

benzoimidazole.
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To a yellow solution of .200 g (.623 mmol) of

2-(2,6-Dichloro-phenyl)-3Hbenzoimidazole-5-carboxylic acid hydrazide
WQlateotididte 1), .0854 g (.623mmol) of 5- methyl nicotinic aBidTaARI088162900

of DMF was added .14539 (.747 mmol) of EDCI, and .1010 g (.747 mmol)

of HOBLt. Allowed to stir at nt. for 18 h. Added 5 mL of water, EtOAc and

filtered off solid, to give .1680 g of the title compound. Used directly in

next reaction. MS (m/z)440.0 M (+1), tR = 1.00, Meth 10 B.

6 H) 8.08 (d, J=8.46 Hz, 0.4 H) 8.18 -8.26 (m, 1 H) 8.48 - 8.55 (m,
1) 8.68 (s, 0,6 H) 8.81 (s, 1 H) 9.29 (s, 1 H) 13.50 (d, J=11.37 Hz, 1
). MS (m/z) 422.1 M (+1), tR = 1.31, Meth 10 Example 1-16
242 ,6-Dimethyl-phenyl)-645-(4-methoxy-phenyl)-(1,3,41oxadiazol-2-y1]-1
Hbenkdrtittacaiitpound waF syatbasizachwneleavesiimbFxamriedet . Phefngl

re&lléb?gn @%k%%WWQWHM@HS§|Je vlvas purifg—:td by ﬁiliaa gel column
-[2-(2,6-dim -phenyl)-3H-benzoimidazole-5-carbonsi-hydrazide

TG ORLRE A AR 5 sy G G L RGBT Lt R0 Mz
Dijadplacégpmtid micrdwanae2ati 1 BO7C Tdp2LGnmirHTheridey olulidt) Wad (d,

JEOREERLAE L RR@ENG, residieyas pyrifigs by Glligh gqiilﬁswm.zz (m;2H) 827
chromatograplfilhz?_/| (EtOAC/DCM, 1:9 to 6:4) toég%e the title comeooun . 1H

(TR GRS NME IS GBS b9 8B {51 6 ¢ H203 1. M9 4649 M (+1),
ta=1877B@RTOHZ, 4 H) 7.50 (t, J=7.64 Hz, 1 H) 7.87 (d, J=8.34 Hz, 0.5 H)
8.04 (d, J=8.46 Hz, 0.5 H) 8.15 (dd, J=12.19, 8.65 Hz, 1 H) 8.24 - 8.29 (m,
2 H) 8.38 (s, 0.4 H) 8.60 (s, 0.5 H) 13.15(d, J=14.27 Hz, 1 H). MS (m/2)
Exynplai{3), R = 1.48, Meth 10 Example 1-17

6-P5(ByD{dbdos T pindiay R4 2-(Retityiqryripliredy 1) Hibarbokattiazole2-y

11-1Hbenzoimidazole CI g
N
N
N/N\ H

\_0 cl

The title compound was synthesized analogous to Example 1-1. The final
reaction mixture was concentrated and the residue was purified by silica gel column
chromatography (EtOAc/Hep, 1:9to 7:3) to give the title comound. 1H NMR (400 MHz,
DMSO-d6) 6 ppm 1.01 (t, J=7.39 Hz, 3H) 1.44-1.53 (m, 2 H) 1.80- 1.88 (m, 2 H) 3.02
(t, J=7.45Hz,2H)7.69-7.74 (m, 1 H) 7.75-7.79 (m, 2 H) 7.83 (d, J=8.46 Hz, 0.6 H)
7.93-8.02(m, 1.4 H) 8.21 (s, 0.4 H) 8.35 (s, 0.5 H) 13.38 (s, 1 H). MS (m/z) 387.3 M
(+1), tr = 1.43, Meth 10

Example 1-14
6-(5-Cyclopentyl-[1,3,4]oxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
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A. 2-Methoxy-isonicotinic acid
N'42-(2,6-dichloro-phenyl)-3H-benzoimidazole-5- carbonyg-hydrazide
WQHP9/04040ke title compound was synthesized analogous to SRETAR2008/062900
Example 1-15. Used directly in next reaction. MS (m/z) 456.0 M (+1), tR =
1.06, Meth 10 B.
2-(2,6-Dichloro-pheny1)-645-(2-methoxy-pyridin-4-y1)11,3,4]oxadiazol-2-y
1]-1Hbenzoimidazole éﬁb) The title compound was synthesized
analogous tg step, B in Bxample 1-1. The final reaction mixture was

concentr edﬁ d the re 8 was purified by acidic HPLC (ACN/H20, 3:7
to 1Q:0) (4% i { 0 give the title compound. 1H NMR (400
MN ¥4.15 (s, 3 H) 7.73 (s, 1 H) 7.82- 7.92 (m, 4 H) 8.06

.46Hz 1H)829(dd J=8.53, 1.58 Hz, 1 H) 8.63 (d, J=5.31 Hz, 1
.68 (s, 1 H). MS (m/z) 438.0 M (+1), tR = 1.39, Meth 10 Example 1-18
,6-Dichloro-pheny1)-645-(2-methoxy-pyridin-3-y1)-(1,3,4]Joxadiazol-2-y
“]Hbenzoimidazole. A. 2-Methoxy-nicotinic acid

N 42*f%@ri@ltcelﬁﬁ%mﬁwék%%h@azz@mﬂ%a@uéwmﬁ hyfrazigded4c)-
The title compound was s mheSSZ&d ana (fﬁ‘% us to step A in Example

ref%”ﬂgétar&%a&ly‘%ﬂ“ﬁ%{ GRRSANRIESIHR A8 & Y IPT Y SEeLof gplumn
chivtetiateQraphy (EtOAc/Hep, 1:9 to 7:3) to give the title comound. 1H NMR (400 MHz,

D&é%)@f@'swmnp@@nwkﬁﬁﬁ @rmetgexyeNriHin23y R dd M8 RIaIp-2as -
]11Hben20|m|dazole 3 ?
351 (m, TH) 7.65- 7.69 (M, 1H) 7.71-7.79 (m, 2.5 H) 7.88 - 7.97 (m, 1.5 H) 8.17 (s,

0.4 H) 8.31 (s, 0.6 H) 13.32 (br. s, 1 H). MS (m/z) 399.1 M (+1), tz = 1.43, Meth 10

Example 1-15
2-(2,6-Dichloro-phenyl)-6-[5-(5-methyl-pyridin-3-yl)-[1,3,4] oxadiazol-2-yl]-1H-
benzoimidazole.

cl

Iz /Z

\_0o cl

A. 5-Methyl-nicotinic acid N'-[2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-
carbonyl]-hydrazide.

To a yellow solution of .200 g (.623 mmol) of 2-(2,6-Dichloro-phenyl)-3H-
benzoimidazole-5-carboxylic acid hydrazide (Intermediate 1), .0854 g (.623mmol) of 5-
methyl nicotinic acid, and 5 mL of DMF was added .1453 g (.747 mmol) of EDCI, and
1010 g (.747 mmol) of HOBt. Allowed to stir at r.t. for 18 h. Added 5 mL of water,
EtOAc and filtered off solid, to give .1680 g of the title compound. Used directly in next
reaction. MS (m/z) 440.0 M (+1), tz = 1.00, Meth 10

B. 2-(2,6-Dichloro-phenyl)-6-[5-(5-methyl-pyridin-3-yl)-[1,3,4]oxadiazol-2-y]-1H-

benzoimidazole.
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The title compound was synthesized analogous to Example 1-1. The final

reaction mixture was concentrated and the residue was purified by acidic
WOIRZ0EABA/H20, 3:7 to 10:0) (.1% TFA in water) to give the #08/EP2008/062900

compound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 1H 4.20 (s, 3 H) 7.40

(dd, J=7.52,4.99 Hz, 1 H) 7.77- 7.82 (m, 1 H) 7.86 (d, J=2.02 Hz, 1 H)

7.85 (s, 1 H) 8.01 (d, J=8.46 Hz, 1 H) 8.17 (dd, J=8.53, 1.58 Hz, 1 H) 8.51

(s, 1 Zﬂﬁt@% toling \?éls $ybinebDed ThafolBud e 486 TPEGMEE P Frne

=13 t xam

f'@(@eﬁmemﬂﬁmﬁ/meﬂgﬂ iR BBASRARIBS RBS MR BUAS] Py3sliexgaige!umn
clobatddraphly FETTAIMIdpZOR td\ T-0F to g|6eTtﬁﬂwmmstbmhmlcuaWR (400

lo I d a
MEP Hﬁﬁﬁ%% Lélgr?en l% 9?4 |?né|jld22%(ﬂ PBQZ% Egflc am?:l(ﬁn Cﬁ’c’;.-i |7 H4(d
Ji%@ iy Qﬁﬂs&%@#ﬂnm@mt& &rid E@%A@Aﬂ@ @8§@§1(ﬁblﬂ 4 H)
8.68¢sIepE B agsstIradieg fs] hH)IEseaction Wes idiutad) WS EIACATD1 M
ML ang ﬁ(t CttﬁquIth water (20 mL). The organic phase was dried over
H}a O4°and concentrated. The concentrate was taken up in DMF (3 rriL)

and transferred to a microwave vial charged with Burgess reagent (555
Eiag,p’ae’aﬁmmol) The reaction was heated to 150C for 15 min by

2 A DR L TSR VAL R B 2

bmgmetoncentrated The concentrate was purified by silica gel
column chromatography (15-40 % ACN / DCM) and the resulting colorless

9. 1H) 13.41 (d, J:14.15 Hz, 1 H); LCMS tR= 1.53 min, MS (m/z)
4 xample 1-20

4- -(2,6-Dichloro-phenyl)-3H-benzeimidazol-5-y1H1
—~3¢4]oxadiazol-2-y1}- benzonitrile. Cl Ci

To a 5 mL microwave vial was added .2225 g (.537 mmol) of 4-Methoxy-benzoic
acid N'-[2-(2,6-dimethyl-phenyl)-3H-benzoimidazole-5-carbonyl]-hydrazide, 4 mL of THF,
and .2558 g (1.07 mmol) of burgess reagent. The suspension was placed in the
microwave at 150 °C for 15 min. The crude solution was concentrated and the residue
was purified by silica gel column chromatography (EtOAc/DCM, 1:9 to 6:4) to give the
title compound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 2.28 (s, 6 H) 4.02 (s, 3 H) 7.35
(dd, J=15.73, 8.27 Hz, 4 H) 7.50 (t, J=7.64 Hz, 1 H) 7.87 (d, J=8.34 Hz, 0.5 H) 8.04 (d,
J=8.46 Hz, 0.5 H) 8.15 (dd, J=12.19, 8.65 Hz, 1 H) 8.24 - 8.29 (m, 2 H) 8.38 (s, 0.4 H)
8.60 (s, 0.5 H) 13.15 (d, J=14.27 Hz, 1 H). MS (m/z) 397.2 M (+1), tr = 1.48, Meth 10

Example 1-17

2-(2,6-Dichloro-phenyl)-6-[5-(2-methoxy-pyridin-4-yl)-[1,3,4]oxadiazol-2-yl]-1H-

benzoimidazole.
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Combine 4-cyano-benzoic acid (120 mg, 0.817 mmol),
2-(2,6-dichloro-phenyl)- 3H-benzoimidazole-5-carboxylic acid hydrazide
WQ2ROMAH400778 mmol), HATU (445 mg, 1.17 mmol), EDIPA (2@ArxPp2008/862900

mmol), and DMF (5 mL) and stir for 25 hr. Dilute the reaction with EtOAc

(75 mL) and extract with water (15 mL). Dry the organic phase over

Na2304 and concentrate under reduced pressure. Take the concentrate

up in DMF (3 mL) and add Burgess reagent (555 mg, 2.33 mmol). Heat

the reactlon to 15QC fo;l 20 min by microwave irradiation. Dilute the

Purify t co centrate By sgl, a gel chromatography (10-40 /OACN / DCM)
to afford V\ﬂﬂte SO|Id Suspend the solid in water and stir for 6 hr. Collect

NMRNZ200 MHz, DMSO-d6) ppm 7.63- 7.68 (m, 1 H) 7.70- 7.74 (m, 2 H)
A727l9|eﬁ1§§yG§Umg2ﬁrm@a&|Elhy[gié@%gmﬁo h]erﬁgﬁ%ﬁ%e%wrﬁlggzole-&
0 (m + tautomer, 2 H 60 (m, 1 H) 13.39 (d
céerE%W?'iZWF {(4BM1S (R = 1.35 min, MS (m/z) 432.0. Example 1-21
645- (ﬂh@htwodﬁdwwfﬂ)%ﬁsﬂﬁmmmbas(&thmﬂnﬂafmmemelirUsed

dlﬁe‘fﬁ)pl—lﬂ roxy gﬁnw enyl)dy—(( 1gntzRo_lrr1||<(‘3gzlv‘e-%-carboxyl|c acid

methyl ester 3.65¢g of methyl 3,4-diaminobenzoate and 3.3g of
B2 Z|evmidhibré-pghihipnie pratnecysiey o rrigiiagd)iM ZoaghididysiQ-al}-1H-
roorrﬂngeén%:{e gg[ﬁ. A solution of 170 mg of FeCl, in 5 ml of DM50 was
Adaed Iby pipet and the reaction was stirred at the same temperature for 5

days Miaditte sempewdsaeRvatregsisnwegeraftisiee Feisulirggnple 1-1. The
ﬁxmeeiia't@mqwfe m&&%ﬁ@bhya‘igaeémthﬂweéi&@é mlsq)mwwlaeﬁnwitmc

by air in th funnel to affqr
At R e et T e e 5gpnel 2 oo
MHEz, DMSOd6)6ppm415(s 3H)7.73(s,1H)7.82-7.92 (m, 4 H) 8.06 (d, J=8.46
H,-?- ea@m@aym gifluzsemethanaselqaylRssphenLiBkleeaazeimidatom/y)

- ethyl ester 29gof
?4“&1 d1 0 %grﬁgfh ){ henyl)-3H-benzoimidazole-5-carboxylic acid

methyl ester was stirred in 20 ml of anhydrous DMF at room temperature
E*g}qs[emtrfggen atmosphere. It was treated with 1.9 ml of diisopropy! ethyl
amine and 3.8 g of PANTf2 and the reaction was stirred at the same
2 o e en s R metR A Rl e lae ey 1-1H-
beezoithdaardeipitates were collected by filtration. The filter cake was
washed with water andgjried by air in the suction funnel to afford the title
compound. LE&MS getenti

C. '

2-(2,8:L yl-pheny1)-3H-benzoimidazole-5-carboxyli
c atd oethyl ester"' ol

- o}

N\_7 N\

N
A. 2-Methoxy-nicotinic acid N'-[2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-
carbonyl]-hydrazide (4c).
The title compound was synthesized analogous to step A in Example 1-15. Used
directly in next reaction. MS (m/z) 456.0 M (+1), tg = 1.05, Meth 10
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To a stirred solution of 2.4 g of

2-(2,6-Dimethy1-4-trifluoromethanesulfonyloxypheny1)-3H-benzoimidazol
We-BWAHBELYlic acid methyl ester in 6 ml of toluene was addedPEWERL008/062900

morpholine, 280 mg of Pd2(dba)3, 400 mg of P(biphenyl)t-Bu2 and 2.0 g

of K3PO4. The reaction vessel sealed and heated at 80 C overnight. The

reaction was cooled to room temperature and diluted with water and

heptane. The resulting precipitates were collected by filtration, washed

with water and dried to afford the title compound LCMS retention T = 1.14
Bn%ﬁ?,ﬁrgighm;ghwémog[ﬁﬁd?-methoxy-pyridin-3-yI)-[1 ,3,4]oxadiazol-2-yi]-1H-
béngdimidinaetby3es-morpholin-4- yI phenyl) 3H -benzoimidazole-5-carboxyli

c aC'g'lbe tlﬂ-g%g 555%@ ?v%y%?rq ﬁs% %? gqgcll:%(aragzo‘] 1_ The final

2-(2, methy 4 morpholi enzoimi e-5- carboxyllc

re&érwm@tﬁwwe? Wwwa&drerrd th Fﬁ%"éf'%w{ﬁ?r iHtiebynagigiE HOH
A@wmgmloted mmy\(a@/etmﬁdmmmd@n@ehetwe extapughd. Tlmewm:timu

as.diluted h aji

res t’li}rig%pée |p|Pz§)tm :Y \'ﬁvére cgﬁl g%&\cl?azfsﬁﬁlrafl gf ga%dJl ng%\/ % ?? he tpq?e(m
1 EBrAgBUA/TLM SlzelerlidT (s.0.75 Wﬁ (fh/F=8. 3@214. Mx§oly 1dd, g8.53,
148HHON0H@EO(S, aCH) 8.61 (ddd, J=8.94,7.11, 1.89 Hz, 2 H). MS (m/z) 438.0 M
“ %{2 6 9 rIUIe hy -4-morpholin-4-yl- phenyl) -3Hbenzoimidazole-5-carbon

I)F arag 0 a stirred solution of the crude
2 (2 6-Dimethy1-4-morpholin-4-yl-pheny1)-3Hbenzoimidazole-5-carboxylic
R&iApiR 10 ml of DMF was added 900 mg of 4-chlorobenzoic acid

A B BB P R R P KL R o -

1hhb&uzelmmmleed with water and the resulting precipitates were colleced

by filtration and purlfled by column chromatography (DCM:MeOH = 20:1)

to give the tltle compo d. LCMSret T =1.19 min, m/z = 504.1, Method

10. F.
645- (47 ey yl)?‘_z 4]oxad|azol -2-y1]-2-(2,6-dimethyl-4-morpholin-
)-1H- benzcﬁmldazole 252 mg of 4-Chloro-benzoic acid

N'42-(2,6-dimethy1-4-morpholin-4-yl-pheny1)-

3H¢ber7 oimidazole-5-carbonylFhydrazide was placed in a microwave

tub d dissolved in 4 ml of THF. 300 mg of

(‘I"ﬁ thoxycarbonylsulfamoyl)triethylammonium hydroxide (Burgess

Reagent) was added and the tube was sealed and microwaved at 150 C

for 30 minutes. The reaction was then diluted with_ water and heptane. The

preciprtivorrensthyhRicRiney shipsie HitbuRfdd mMlvas added to a
saiiionmzftdgPaphic (e ploinai g Haeetadrriddzbleaslca)ioxplio\ddie tiyeltikide (250

thod 40.

R Oh ) ik 2 ob iy S AL b BEBRRA, g4 PHTon e
St@%f&ﬁrﬁshr 2 Hyerr ‘BQ_CQQ”ZVFF? ‘?"9??‘38!’"@ E@ﬁ? & QS"{-Hragd PrAirpeted wih water
(28. nﬁ.ﬁ)[&é%rﬁéh@pﬁbké)w@(ammevbrﬂazso., and concentrated. The concentrate

W%%enzo %@?e(%yrﬂé LRdHRAlAze i o Mg Witk B IR Bl dess

mida
reagent (555 mg, 2.33 mmol). The reaction was heated to 150° C for 15 min by

microwave irradiation. The reaction was diluted with EtOAc (75 mL) and extracted with
water (15 mL). The organic phase was dried over Na,SO, and concentrated. The
concentrate was purified by silica gel column chromatography (15-40 % ACN / DCM)
and the resulting colorless film triturated with MeOH / DCM to afford the title compound
(214 mg): 1H NMR (400 MHz, DMSO-d6) & ppm 7.64 -7.68 (m, 1 H) 7.71 (s, 1 H) 7.73
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CI CI A. 2-(3,5-Dichloro-pyridin-4-yl)-3H-benzoimidazole-5-carboxylic
acid methyl ester. The title compound was prepared analogous to
Wat99#4termediate 2. 1H NMR (400 MHz, DMSO-d6) 5 ppea BIBR{83/@62900
H) 7.76 (br. s., 1 H) 7.92 (d, J=6.32 Hz, 1 H) 832 (Ix. s., 1 H) 8.90 (s, 2 H)
13.44 (s, 1 H), MS (m/z) 322.0 M (+1), tR = 1.08, Meth 10 B.
2-(3,5-Dichloro-pyridin-4-yl)-3H-benzoimidazole-5-carboxylic acid. The
itle apalo t | igte, 2
A TSI e S e TR S S0 i 1
8.8 Bid9/mit-45. 8443 Bod @) 8- H) (d2.&8 -84 H., hHh B4l Atepkamgr.ssHY) H8 60
(tém&x‘ngQS,-Q hﬁ?l(m’ R =034 Hbtlgtmt))l@.sc(sfl:j@hloimbqa,zm AQig Hz, 1 H);
'42-(3,5-dichlorg-pyridin-4-y1)-3H-benzoimidazole-5-
L ca%%—ymmgz?gg (rqu)r#ezggﬁle compound was prepared analogous to

step A of Example 1-1. The crude was used directly in next reaction. MS
E4@H7146129 M (+1), tR = 1.10 (broad), Meth 10 D.

S B B 5 LRSI R
L

N PN,
N \7/\/ H
1

\ o

Combine 4-cyano-benzoic¢ acid (120 mg, 0.817 mmol), 2-(2,6-dichloro-phenyl)-
3H-benzoimidazole-5-carboxylic acid hydrazide (250 mg, 0.778 mmol), HATU (445 mg,
1.17 mmol), EDIPA (204 ulL, 1.17 mmol), and DMF (5 mL) and stir for 25 hr. Dilute the
reaction with EtOAc (75 mL) and extract with water (15 mL). Dry the organic phase over
Na,SO, and concentrate under reduced pressure. Take the concentrate up in DMF (3
mL) and add Burgess reagent (555 mg, 2.33 mmol). Heat the reaction to 150° C for 20
min by microwave irradiation. Dilute the reaction with EtOAc (75 mL) and extract with
water (20 mL). Dry the organic phase over Na,SO, and concentrate under reduced
pressure. Purify the concentrate by silica gel chromatography (10-40 % ACN / DCM) to
afford a white solid. Suspend the solid in water and stir for 6 hr. Collect the solid by
filtration and wash with Et,0. Dry the solid under vacuum at 40° C for 2 days to afford
the title compound (138 mg) as a white solid: 1H NMR (400 MHz, DMSO-d6) § ppm
763-768(m,1H)7.70-7.74 (m, 2 H) 7.79 - 7.85 (tautomer, m, 1 H) 7.96 (tautomer, d,
J=8.59 Hz, 1 H) 8.06 - 8.15 (m, 3 H) 8.35- 8.40 (m + tautomer, 2 H) 8.52 - 8.60 (m, 1 H)
13.39 (d, J=12.76 Hz, 1 H); LCMS tg = 1.35 min, MS (m/z) 432.0.

Example 1-21

68



The title compound was prepared analogous to step B of Example 1-1.
The final reaction mixture was concentrated and the residue was purified

WO RMRIB#H column chromatography (ACN/DCM, 1:9 to 6:4) RCGEPIHE8/062900
titte compound. 1H NMR (400 MHz, DMS0O46) 6 ppm 7.69 - 7.76 (m, 2 H)
7.91 (d, J=6.82 Hz, 1 H) 8.09 (d, J=8.21 Hz, 1 H) 8.17- 8.23 (m, 2K) 8.49
(br.s., 1 H)8.92 (s, 2H)13.50 (br. s., 1 H). MS (m/z) 443.9 M (+1), tR =

A2 h 10,Ex 23 .. . .
M L e B A S e R
peninidbaneoimidazatpe title compound was prepared analogous to

Example 1-16. 1H NMR (400 MHz, DMSO-d6) 6 ppm 2.12 (s, 6 H) 7.22
(d, J=7.58Nz R H) 735 (t, J=58 Hz, 1 H) 7.68 - 7.75 (m, 2.5 H) 7.89 (d,
J:8N -W 1 H) 8.19 (t, J=7.71 Hz, 2 H) 8.25 (s, 0.5
HNS.ZY (s, 0.5 ﬁi) 13.01 (d, J=16.04 Hz, 1 H). MS (m/z) 401.1 M (+1), tR =
~Meth 10 Example 1-24
,6-Dichloro-phenyl)-6-(4,5-diphenyl-oxazol-2-y1)-1H-benzoimidazole
. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid
ol (1R,2S)-2- hydroxy-1,2-diphenyl-ethyl)-amide To a 20 mL scint. vial
was added .200 g (.651 mmol) of Intermediate 1, .0825 g (.716 mmol) of
A224ilpdepuioR ScditaetByinphenpiiH-hensimidazgtedreryboxdigReishgethyl
esff?529 (1.3 mmol) of HATU. Allowed to stir at r.t. for 18 h. Extracted with

EtOAg, washed with water, brine, and dried with SOA4. The title
o e et O Y S L Bt o
hygirexitenzaldsdydastria. stirs:diy 2550001 BMEQ ptiRemit@nparatire.0ABolution of

17 R Pobitigra-shanlbRddanzoiadazysipscanRaxylieadien was stirred at the
((R)-2-o0x0-1,2- Pl'phen I-ethl¥l)-am|de. . . i
same temperature for 5 days. The'reaction was then diluted with water and the resulting

precipitates were collected by filtration. The filter cake was washed with water and

1.4

heptane, and dried by air in the suction funnel to afford the title compound. LCMS
retention T = 1.01 min. (M+H)+ = 297.01, Method 10.

B. 2-(2,6-Dimethyl-4-trifluoromethanesulfonyloxy-phenyl)-3H-benzoimidazole-5-
carboxylic acid methyl ester

2.9 g of 2-(4-Hydroxy-2,6-dimethyl-phenyl)-3H-benzoimidazole-5-carboxylic acid
methyl ester was stirred in 20 ml of anhydrous DMF at room temperature under nitrogen
atmosphere. It was treated with 1.9 ml of diisopropyl ethyl amine and 3.8 g of PhNTf,
and the reaction was stirred at the same temperature for 3 days. The reaction was
diluted with water and the resulting precipitates were collected by filtration. The filter
cake was washed with water and dried by air in the suction funnel to afford the title
compound. LCMS retention T =1.50 min. MS (m/z) = 429.0. Method 10.

C. 2-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3H-benzoimidazole-5-carboxylic acid
methyl ester

To a stirred solution of 2.4 g of 2-(2,6-Dimethyl-4-trifluoromethanesulfonyloxy-
phenyl)-3H-benzoimidazole-5-carboxylic acid methyl ester in 6 ml of toluene was added
4 ml of morpholine, 280 mg of Pd,(dba);, 400 mg of P(biphenyl)t-Bu, and 2.0 g of K;PO,.
The reaction vessel sealed and heated at 80 °C overnight. The reaction was cooled to
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The title compound was prepared analogous to step B of Example 1-24.
The crude was used directly in next reaction. MS (m/z) 500.1 M (+1), tR =
WQ 0898010 C. PCT/EP2008/062900

2-(2,6-Dichloro-phenyl)-6-(4,5-diphenyl-oxazol-2-y1)-1H-benzoimidazole.
The title compound was prepared analogous to Example 1-24 with the
exception that the brown solution was concentrated and the residue

d | /DC 910.6:4) t
BBl BB Ol LA B D
cqitaced iy fitratiory \8astred /it W@@-‘lr eend iriezino #ford theitle. odm@urx(nh,CMS

reftbh#crr(8, 1RO AR e & 3d8) B MRidaIre). 76 Hz, 0.5 H) 13.27 (s, 1 H).
MS (m/z) 482.1 M (+1), tR = 1.79, Meth 10 Example 1-25

6-[5-(4-Chlorophenyl)-4-methyl-oxazol-2-y1]-2-(2,6-dichlorophenyl1)-1Hbe
Dn24eidimsthgremarphBliordey Hieoldpdpivenzd imidpzeold-oaarboxyieccid
Solutr%l@Em@hlemr&pmwcg%ﬁ%fergdéé DIBBRhhiaNR maﬂﬁ-

(35 mq[:_“was treated with one drop of 48% HBr and one drop_of rom|

&sa%amsazalgc%a?g%w%;&ﬁﬁ'%m@é 1B G, of 1 8 a%m' of

watasanmidm dropiiseHWer saliderhavd g sty stircattibtl® onintafteertdtereawovernight.
Tﬁ@%%ﬂ%rﬁjlﬁ%ﬁ@%st&ﬁﬁbﬁ‘%m'¥M%V@%F€?%@@&¢aﬂ9§&6§%ﬁ’?&ﬁ The

pressure to give the title compound. WO
rege@gmggﬁ@eq—me@%gg%(f ltration and dried to afford the title compound.
LCMS retention T = 0.75 min. m/z =352.1. Method 10.

E. 4-Chloro-benzoic acid N'-[2-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-3H-
benzoimidazole-5-carbonyl]-hydrazide

To a stirred solution of the crude 2-(2,6-Dimethyl-4-morpholin-4-yl-phenyl)-3H-
benzoimidazole-5-carboxylic acid in 10 ml of DMF was added 900 mg of 4-chlorobenzoic
acid hydrazide, 1.1 g of EDCI and 700 mg of HOBT. The reaction was stirred at room
temperature under nitrogen atmosphere for 5 hours. The reaction mixture was diluted
with water and the resulting precipitates were colleced by filtration and purified by
column chromatography (DCM:MeOH = 20:1) to give the title compound. LCMSret T =
1.19 min, m/z = 504.1, Method 10.

F. 6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dimethyl-4-morpholin-4-yl-
phenyl)-1H-benzoimidazole

252 mg of 4-Chloro-benzoic acid N'-[2-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-
3H-benzoimidazole-5-carbonyl]-hydrazide was placed in a microwave tube and
dissolved in 4 ml of THF. 300 mg of (methoxycarbonylsulfamoyl)triethylammonium
hydroxide (Burgess Reagent) was added and the tube was sealed and microwaved at
150 °C for 30 minutes. The reaction was then diluted with water and heptane. The
precipitates were collected by filtration and purified by column chromatography
(heptane:ethyl acetate = 1:1 to 1:2) to provide the title compound. LCMS ret T = 1.44
min, m/z = 486.1, method 10. 1H NMR (400 MHz, MeOD) [Ippm 2.29 (br. s., 6 H) 3.36
(br.s.,5H)3.99 (br.s.,4H)6.95 (br.s.,,2H)7.81 (s, 2H) 7.95 (br. s., 1 H) 8.25 (br. s.,1
H) 8.32 (br. s., 2 H) 8.56 (br. s., 1 H).
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B. N,N-Diformy1-2-amino-1-(4-chlorophenyl)-propiophenone A
solution of 2-bromo-1-(4-chlorophenyl)-propan-1-one from step A and
WaadidmreHidrmyl amide (1.24 gm, 13.0 mmol) in DMF (10 mL)RCIsESEosch62900
at RT for 18 h. The solution was poured into ethyl acetate and extracted
once with water and five times with brine. The organic phase was dried,
filtered, and the solvent removed under reduced pressure. The residue
was purified by chromatograpy using a gradient of 20-50% heptane/ethyl
acetate to give the title compound. C.
E’iafﬂp@h‘[ phenyl)-2-aminopropiophenone hydrochloride A solution
6-{8-MLOhbiforphdnZ iRl B|d]éxiad ziok-ap)h 2y B) Spdinttgrioeppridin243d) gt 19-.85
bdRPONa4QiL 19:1 ethanol/conc. HCI was stirred at Rl for 18 h. The
solvent was removed under reduced pressure to give the title compound.
D. 2-(2,6- chhlorophenyl -3H-benzimidazole-5- carboxyllc acid [244-

mr“OI),\-(Z,
doride (600 mg,%1.66 mmol) (Example 1-27, step E), and
triethylamine (924 pL, 671 mg, 6.63 mmol) in THF (25 mL) was stirred at
" far 18 hrs. The solution was poured into ethyl acetate and extracted
~ ater and brine. The organic layer was dried, filtered, and the solvent
femoved under reduced pressure. The residue was chromatographed
usmg a gradient of 50-90% heptane/ethyl acetate to give the title
compound. ). MS: m/z 473.9 (m+1); H1-NmR (acetone-d6): 88.57 (m,
7 7
Abictg E:Hlézhuggg-plgmg?mjy% %ﬁgbzn%%;ﬁaéw 2533 Bt R\ I Dster,
645-([ERISrepREAYN]-Wah BIRPRIRE ARty Sterift KIdrpRasalr BHH &

NMR IO, DMB OAde)Ee P 3.88 (s, 3 H) 7.76 (br. s., 1 H) 7.92 (d, J=6.32 Hz, 1

( dICh| r ' 'd -carh
H)Z?é? phena Eh)l metl% :?}'2 g‘%ﬁ %3 ?T?ng%@wrrg 1(§ t%lnc} .08, Meth
10Burgess Reagent (848 mg, 4.06 mmol) in THE (10 mL) was heated in a
microwave apparatus at 150 C for 30 min. The mixture was poured into

B ak(ylamalemndyem@wnkaeWMQ&a%rbm{gm iacliglyer was

criecr USIEARgbING SANSLISONPENINE tedusad pirasEaThe, |

residual ol was th acetonitri title compoun
NVR R iaNidE de’) 8 aems - Bidhe, . Slh*) 789212(?5J5§o%’in6 5"H7) 8. 69 (br. s,
1 (ma bbl)(s727l2)(m Hbr2s47 () 38IX1NES: $nezHIS WS (Wi )368ghvegsojution
@ﬁg ' theory: 454.0281, measured: 454.0279. Example 1-26
Chlorophenyl)-oxazol-2-y1]-2-(2,6-dichloropheny1)-1H-benzoimid

azole

C. 4-Chloro-benzoic acid N'-[2-(3,5-dichloro-pyridin-4-yl)-3H-benzoimidazole-5-
carbonyl]-hydrazide.

The title compound was prepared analogous to step A of Example 1-1. The
crude was used directly in next reaction. MS (m/z) 461.9 M (+1), tg = 1.10 (broad), Meth
10

D. 6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(3,5-dichloro-pyridin-4-yl)-1H-

benzoimidazole.
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Cl A. N,N-Diformy1-2-amino-1-(4-chlorophenyl)-acetophenone A
mixture of 2-bromo-1-(4-chlorophenyl)-acetophenone (500 mg, 2.14

Wenresl0déid sodium diformyl amide (244 mg, 2.57 mmol)in DMIFC(EERL0)8/062900
was stirred at RI for 18 h. The mixture was poured into ethyl acetate,
extracted once with water and five times with brine. The organic layer was
dried over magnesium sulfate, filtered, and the solvent removed under

reducggl FRE%S‘?&F%JH&’ WESIgHeYYaT SERIDAIWaRLeH U?Iﬂ%ﬁ\&@ﬁj'?”‘rﬂfe final

20-60% heptane/ethyl acetate to afford the title compound

repchAR @ ‘%ﬂ?o?%’b??ék‘rfiﬁda%%qd%é%ﬁl@ﬁ%ﬁwﬁ'ﬂﬁ?d%” S"'% 8961 o8
chixohadtfgrapind A@NIDIOM. - (49ab 61d)p hregiy & e étiepioemmne ¢4 IH NG R (400 MHz,
DR%ES’% N9 'Pﬂ'-7%f919717 J(WE‘@M??% HCJ%%%W@CLQ‘%%B I{ %5108, 1 h

solvent Was removed under’reddced préssure to afford the t
8.48mpadrmn. & H-$48 ﬁbkﬁlo?dﬁh@ﬁ%f %Hbéﬁz‘%ﬂr@ﬂaézo1et'$-d\d?b6%m&43 oM
(+avigkmathg| BREr10 To a solution of 3,4-diaminobenzoic acid methyl
ester (3.32 g, 20 mmol) and 2,6- dichlorobenzaldehyde (3.5 g, 20 mmol) in
DMF (20 mL) + water (2 mL) was added oxone (2.46 g, 4 mmol). The
Exampieess stirred at RT for 18 h then EtOAc was added. The mixture
6-Y6AQ\CRSOROpMER YWRLE B ANexadig dhenyyas(dsedimeen \qsherypuifate. The
bsolvent as,removed under reduced pressure to give the title compound
eénzoimidazole.
as a yellow solid. D.
2-(2, 6 chhlorophenyl) H-benzoimidazole-5-carboxylic acid Toa
e nyl)-3H-benzoimidazole-5-carboxylic acid

of MeOH/THF (1:1) was added 1N NaOH (20

The title compound was prepared analogous to Example 1-16. 1H NMR (400
MHz, DMSO-d8) & ppm 2.12 (s, 6 H) 7.22 (d, J=7.58 Hz, 2 H) 7.35 (t, J=7.58 Hz, 1 H)
7.68-7.75(m, 2.5 H) 7.89 (d, J=8.46 Hz, 0.5 H) 7.98 - 8.05 (m, 1 H) 8.19 (t, J=7.71 Hz,
2 H)8.25(s, 0.5H) 847 (s, 0.5H) 13.01 (d, J=16.04 Hz, 1 H). MS (m/z) 401.1 M (+1),
tr = 1.44, Meth 10

Example 1-24
2-(2,6-Dichloro-phenyl)-6-(4,5-diphenyl-oxazol-2-yl)-1H-benzoimidazole.

A. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid ((1R,2S)-2-
hydroxy-1,2-diphenyl-ethyl)-amide.
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precipitate was filtered, washed with water and dried under reduced
pressure to give the title compound. E.

WO 3gmi¢Hlorophenyl)-3H-benzimidazole-5-carbonyl chloridePCT/EP2008/062900
hydrochloride A mixture of
2-(2,6-dichlorophenyl)-3H-benzoimidazole-5-carboxylic acid (5 g) in
thionyl chloride (10 mL) containing a catalytic quantity of DMF was stirred

at Rrfog, 18 M’%W'%ﬁ%@,{&i’ﬁd‘%@&?%@ %%U?Fofﬁﬁ%ﬂﬂgoﬁé’t'édw%zs g

filtered, washed with methylene chloride”and dried under reduced

(‘e SR f g1t GHRPBEKAPBLA s AR Y. WIS Selid! # mmo) of EtN, and
ABS2 B DEChIOPOIAXTLE HAbemeimithir el §-fart®kylExteictdad - EtOAC,

wSQLQERBIPr? Mérz Pha: Patrbé' r‘?éy'\g/ﬁh Na, gﬁn etl% colxgg %was preggred

1-amino-2-(4- ch orophenyl)-aceto hefioné h rochlor
anﬁk?ﬂﬂ)lszqztspd‘i‘cﬂﬂ Iélﬁy‘1)2§H ﬂﬁﬁ‘?&ﬂ!cﬂ?@%éﬁ%mﬂ cM%ﬁﬂ\éZ) 502.1 M
(+hydreehlaadadBtomg, 1.55 mmol), and triethylamine (866 mL, 629 mg,
6.21 mmol) in THF (20 mL) was stirred at RT for 18 h. The mixture was
poured into ethyl acetate and extracted with water and brine. The organic

Bpfrédé-Richave it Hihanrrinifiazatadnsatoerytigacid d(Rié-oxo-1,2-
diprrssurethiheareridue was purified by chromatography using a gradient of

50- 90% tane/eth Iacetate to_give the title com olid M
e 2 G TR BLSE PN FESOrCES Ao RS p e le o2k e

crodssms asgg(ﬁwem Irsrtezt(@a@t@sHjVI@ o2 50U B M) B1D8(3, 1345 SVB%IHﬂ,O
2H) 7.82 (m, 2H), 7.66 (m, 5H), 4.79 (d, J = 5.4 Hz, 2H). G.

liz‘é‘ 63718 ‘?{Lyl R Y Sl Bt PR ey o igg ngida
2 -(2, Glmcthlmqmmm) wesnsepaned anelegbusahbxstiplecidd2 with the exception
thSTHREQRBRAYbI e R=RBYHeBRER 43HY PG [ORR EVURNaH BHEIERS column

ent (644 m THF (10 mL) was heated in a owa
IO EPBY LB P ST R o e A L A 400
Mbladl &S QetiSil dvitrwater -ah 8ooiimes. § he DiganicSfHas eS8 WS Sridd, H#HeiatiHz,

0.8 31@4503V?21Erﬁemﬂy%dz§fes*ej-f@§§¢¢éj @'@ﬁﬁ%@e; 1©/LRSIBUS NS H) 13.27
purlfled chromato%gég_:z){'I usm? a gradient of 40-75% heptane/ethyl

(sat bRtV d %?yla &réhlor a%‘?jpab%y with

dichloromethane/acetone (0-20% gradient) to give the title compound.
E,[—A},,PMIB;_(E)MSO d6): 5 8.69 (m, broad, 1H), 8. 34 (d J=8,5Hz, 1H), 8.13

8.2, Hz 2H s, broad, 1H) 7.95 (s 784 (m 31- 1) 7.75
615 G o beny BrIa R B 1 eht LRSI RAS NI

béheoifnid4Pold 24, measured 440.0126. Example 1-27
615-(4-Chloro-phenyl)41,3,4]Joxadiazol-2-y1]-2-(2,6-dichloro-4-morpholin-4

-ylphenyl)-1H- imigazole Cl
Cl [s) N
W "

Me
A. 2-Bromo-1-(4-chlorophenyl)-propan-1-one

A stirred solution of p-chloropropiophenone (2.0 g, 11.9 mmol) in
dichloromethane (35 mL) was treated with one drop of 48% HBr and one drop of
bromine. When the color had discharged, bromine (608 pL, 1.90 gm, 11.9 mmol) was
added dropwise. The solution was stirred until 15 min after the color had fully
discharged, then the mixture was concentrated under reduced pressure to give the title

compound.
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CI A. 4-Chloro-benzoic acid N'-(4-amino-3-nitro-benzoyl)-hydrazide To
4-Chloro-benzoic acid hydrazide (5.0 g, 29 mmol) and
wa-22M9ip-Bhitrobenzoic acid (5.3 g, 29 mmol) in DMF (100 mPLWwa®adsiec2o00
HOBT (3.9 g, 29 mmol), and EDCI (5.5 g, 29 alma!), followed by
triethylamine (12.1 mL, 87 mmol). The mixture was stirred at ambient
temperature for 18 hours. Water (50 mL) was added to the reaction
mixture. The precipitate was collected by filtration, washed with water, and
dried under vacuum to provide the title ¢ W{)ound as a yellow solid. 1H

BaMRIDNSEAEVIGORAIDY d phieesere i ERISRIOPRENPHES 1 (m, 2 H)

7.82 ABdlidtion,db HpBri6-(e(d=<BldD phengl-Hrafab2l {snd o 6t&Y Asari Modium

dl%g aml?%:il 94Bgr§ %Dd%l%‘ﬁ % B‘!@IFPPI‘U'M) Wagpsﬂrzr%@gpﬁqefor 18/|§|d(fihe

sec- M in"cyclohexane, 5.44 mL) in a'dropwise manner fo a

SQlUNATOFPS RIS S ISR RIBYLAGRIAS HI ARSI QTe A HEHRRT T AYS times with
briné(3t)e Obgahiéqhdsé whs redJinered|)dnddtne Bblfrett Oamby e dadér 2eafuced

pr%sggreAFRgrg%nﬁ 1E f\%g 8&@ gd%k%\m/oﬁ% %M@tartlrg g‘f#ra%“eﬁt -)%H%

cold solution. U pearance 0 terial b
hepiane/aibyleset®a i@)%’@ @%l@ﬂ\%ﬁ%@%%tlon by addition of H20 (15 mL)
and extract the mixture with EtOAc (150 mL). Dry the organic phase over

Na2 oray solve ur olid with Et20
to yie d( Eeﬁ?ﬂgg%ﬁ%g %mﬂ/ap atep I?m fi‘é T‘raté’ ??J%/%lg' %other crop of
the tifleSebi¥pbeid. %lsiéoy@wbar@am 1 HéreR QRN KiEpF OPiophenone (2.36 g,
9. é&EPﬁQNW{i -6 8) 1 PRAbIRcARC. BIOAWES shrbHBORT ROB(M TAd BolVBRt was

44(5, 1 H): MS 26 1
E{] %gﬁ)rr[)é% eer<1j e(isg rﬁrl]éz)))(%de atygl-’gl- E)frﬂp |ltlro -phenylamine.

D. 2-(2,6-Dichlorophenyl)-3H-benzimidazole-5-carboxylic acid [2-(4-
chlorophenyl)-1-methyl-2-oxoethyl]-amide

A mixture of1-(4-chlorophenyl)-2-aminopropiophenone hydrochloride (365 mg,
1.66 mmol), 2-(2,6-dichlorophenyl)-3H-benzimidazole-5-carbonyl chloride hydrochloride
(600 mg, 1.66 mmol) (Example 1-27, step E), and triethylamine (924 uL, 671 mg, 6.63
mmol) in THF (25 mL) was stirred at RT for 18 hrs. The solution was poured into ethyl
acetate and extracted with water and brine. The organic layer was dried, filtered, and the
solvent removed under reduced pressure. The residue was chromatographed using a
gradient of 50-90% heptane/ethyl acetate to give the title compound. ). MS: m/z 473.9
(M+1); H'-NMR (acetone-d6): & 8.57 (m, broad, 1H), 8.37 (m, 3H), 8.11 (m, broad, 1H),
7.83 (m, 5H), 5.92 (quintet, J = 7.2 Hz, 1H), 1.75 (d, J = 7.0 Hz, 3H).

E. 6-[5-(4-Chlorophenyl)-4-methyloxazol-2-yl]-2~(2,6-dichlorophenyl)-1H-
benzimidazole

A mixture of 2-(2,6-dichlorophenyl)-3H-benzimidazole-5-carboxylic acid [2-(4-
chlorophenyl)-1-methyl-2-oxoethyl]-amide (480 mg, 1.02 mmol) and Burgess Reagent
(848 mg, 4.06 mmol) in THF (10 mL) was heated in a microwave apparatus at 150 °C for
30 min. The mixture was poured into ethyl acetate and extracted with water and brine.
The organic layer was dried, filtered, and the solvent removed under reduced pressure.
The residual oil was triturated with acetonitrile to afford the title compound. H'-NMR
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To a 20 mL microwave vial was added 1.00 g (2.99 mmol) of
4-Chloro-benzoic acid N'-(4-amino-3-nitro-benzoyl)-hydrazide, 12 mL of

WO RP)/AHe10.9934 g (8.36 mmol) of burgess reagent. The suspREBIEIRSH62900
placed in the microwave at 150 'C for 30 min. To the orange/yellow
suspension was added 5 mL of MeOH and the resulting precipitates were
collected by filtration and dried to give the title compound. 1H NMR (400

7 d (gnJ
dyfz %Yllé 9@ SBHBQSHZS JB?%QHZ 2 I{IS‘-% 7%% %ﬂ 2‘”&& Hz 1rﬁ8)|8|lll)
2. frd gty OTNE(4 5%@"*11) FHolearpittian MS (M+H): theory: 454.0281
méd&ufddChdarozpbenyl)-(1,3,4]Joxadiazol-2-y1]-benzene-1,2-diamine.
To a 25 mL rbf was added .4137 g (1.31 mmol) of 445-(4-Chloro-phenyl)-
[1,3,4]oxadiazol-2-y1]-2-nitro-phenylamine, 4 mL of THF/EtOH (1:1).
Exaiepiend -#shed 3x, then added .1655g of Pt02 (40% by weight) as a

6-$844y0RI Srophehy il a2 1] -(R\sasi dhshesheiilHenad inlidassl 60
stir at r.t. for 18h. 10 my DCM and Celite was added and it was let stir 1 h.

The mixture n fi d through Celite pad, and the filter cake was
i ' with 2 e filtrate was reduced in vacuo to give the title
compouRd/[1H NMR (400 MHz, DMSO-d6) 6 ppm 4.85 (br. s., 1.7 H) 5.31

(br s.. 1.7 H) 6.62 (d, J=8.08 Hz, 1 H) 7.19 (dd, J=8.08, 1.89 Hz, 1 H)
A7.26 (NDESHY2-2mife-dd4-grieroRhenih)-BIIOPRRROPR, 2 H). MS
(m/z)A28h R cﬁﬂ-ﬂ.);rtﬁ‘ne-l (chthede@yE-acetophenone (500 mg, 2.14 mmol) and

so%"tﬁn é?‘&#?#}'i% {08 %32%]2%%@% BEle r%f WL Fféé‘ JPR“P&‘P'% h.

henyO- 1H oab0ml ded
H(eyrggt,lffﬁ]mgqggg(gd@m)?gjwr@%e extracted once with water and nve tlmes with

brie3; H}emglmla&eyl&é@mwwéﬁmdmnﬁn LUblegfi{té R ramo{h@fsolvent

ichlar ||n
remameérov@n?srgﬁﬁlon was séﬁ%yll(-ﬁ% \)ﬁ% mrr%na%t rﬁ%@&ﬂﬁ% ga oA Aent
of AARY herianelséytacsieterta afferd H@é\ttﬁj@oma@m@n extracted with

EtOAc, and the combined extracts were washed With water, brine and

Bdrled WA:[h Na he Vﬁ)e \iace re remove %Jo %nd the
concentra A wa pur| pon sth ?FK&T\?/E) £ %)) to give the
title cdSMPtiaTRIHNRIHE- mmzomml@@pbqﬁmlha&ﬂgqhﬁm@@ﬂzng.
2. 44lﬂr%omn 24 (s 49-Y) direhéficent)HET Was/stirddnatRi o968 kdrdeSdident

W e e 1 AR (e FRIBYRA (1), R = 1.1,
Meth 10 Example 1-28

c(5 (%@ﬁe@ﬁiﬂﬂfﬂs heryl)-SldenemmidasRi-b-yadndxg i cd iehyrédter
_pyndllo a s lu%g?wl\g? 3% g!fal\rgllr(w)obenzmc acid methyl ester (3.32 g, 20 mmol) and 2,6-

dichlorobenzaldehyde (3.5 g, 20 mmol) in DMF (20 mL) + water (2 mL) was added

oxone (2.46 g, 4 mmol). The mixture was stirred at RT for 18 h then EtOAc was added.

The mixture was washed with water and brine then was dried over sodium sulfate. The

solvent was removed under reduced pressure to give the title compound as a yellow

solid.

D. 2-(2,6-Dichlorophenyl)-3H-benzoimidazole-5-carboxylic acid

To a solution of 2-(2,6-dichlorophenyl)-3H-benzoimidazole-5-carboxylic acid
methyl ester (5.8 g) in 40 mL of MeOH/THF (1:1) was added 1N NaOH (20 mL). The
mixture was stirred at RT for 18 h then 1N HCI was added until pH 3. The resulting
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Combine 4-amino pyridine (30 mg, 0.312 mmol) and

di-imidazol-1-ylmethanethione (56 mg, 0.312 mmol) in DMF (0.3 mL) and
Wa0e81020dlys. Add 2-(2,6- PCT/EP2008/062900

dichloro-pheny1)-3H-benzoimidazole-5-carboxylic acid hydrazide (77 mg,

0.240 mmol) and dilute with DMF (1.5 mL). Heat the reaction to 80C for 1

hr. Add EDCI (92 mg, 0.480 mmol) and heat for 1 hr at 80C. Allow

p{ﬁ‘c;?&%%@ Jﬂa&‘ﬂ%FQiWEﬁ%tﬂ%FQMﬁ&BﬂJSﬁﬁ%ii@Pr&‘éiﬂ’t ?ésﬁggj‘c}tgive the

_ resulting precipitate ration. Purify the solid by reverse-p
titlgPERPMNE0% ACN / H20 + 5 mM NH4OH) to afford the title compound:
1H NMR (400 MHz, DMSO-d6) 6: ppm 7.63 - 7.68 (m, 1 H) 7.71 (s, 1 H)

7.73 ~ 1. 97 05, - A / .
=1 4iEE SSEBEM S EeefloR sl oo R chgrore
(54228 3En R B B etigh B PRBERY biFhidergRinifaR ple-S-carboxylic acid (5 g) in
thidrfl @Kastiad oiH@ (L} -daytigiinng-a @t i qudntity ofBINFDISS stirred at RT for 18 h.

3-aminopryidine (30 312 mmol) and di-imidazol-1-ylmethanethione
VR R BATAAE 28 e e R TS e TR
mgtbriene-gheiits) 2B dias enira sodiees-peassoxgite aivel thedite rren@ornggs an
ofvaidied kun@!l) and dilute with DMF (1.5 mL). Heat the reaction to 80C for 1

hr. Add EDO! (92 mg, 0.480 mmol) and heat for 1 hr at 80C. Allow

reaction to cool to room temp and dilute the reaction with water. Collect

Fthe rés(AthBishdensinieny))fit-hrnzimidagolad warboxyioaeid [BH4se
chibiop! f 2/ X S-iHyi| iritde MM NH4OH) to afford the title compound:
763 TR 3 BP0 IS Lt AR At P D008 9 35 B (2
1. 8518 febd)dl 2I2 5405 0B HEBe)13Fl-DeriBigBzaer S3cat Byl chbkbe hyeiochloride
(5%28%% F5ad ZardtHelfy Bnise 1668 Md: B85 6 D TnMbh (MFAFYESS fL)
wggl;,'-t:il'rriatljE é?lr?n'Pl‘%r%g % The mixture was poured into ethyl acetate and extracted with
water and brine. The organic phase was dried, filtered, and the solvent removed under
reduced pressure. The residue was purified by chromatography using a gradient of 50-
90% heptane/ethyl acetate to give the title compound as a solid. MS: m/z 460.0 (M+1).
H'-NMR (DMSO-d6): § 13.21 (s, 0.45H), 13.15 (s, 0.55H), 8.93(m, 1H), 8.32 (s, 0.55H),
8.14 (s, 0.45H), 8.08 (d, J = 8.6 Hz, 2H), 7.82 (m, 2H), 7.66 (m, 5H), 4.79 (d, J = 5.4 Hz,

2H).

G. 6-[5-(4-Chlorophenyl)-oxazol-2-yl]-2-(2,6-dichlorophenyl)-1H-benzimidazole
A mixture of 2-(2,8-dichlorophenyl)-3H-benzimidazole-5-carboxylic acid [2-(4-
chlorophenyl)-2-oxo-ethyl]-amide (310 mg, 0.68 mmol) and Burgess reagent (644 mg,
2.70 mmol) THF (10 mL) was heated in a microwave apparatus at 150 °C for 30 min.
The mixture was poured into ethyl acetate and extracted with water and brine. The
organic phase was dried, filtered, and the solvent removed under reduced pressure. The
residue was purified by chromatography using a gradient of 40-75% heptane/ethyl
acetate followed by a second chromatography with dichloromethane/acetone (0-20%
gradient) to give the title compound. H'-NMR (DMS0-d6): § 8.69 (m, broad, 1H), 8.34 (d,
J=8.5Hz, 1H), 8.13 (d, J = 8.2, Hz 2H), 8.04 (s, broad, 1H), 7.95 (s, 1H), 7.84 (m, 3H),
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Adamantan-1-yl-{542-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-y1]-
[1,3,4]oxadiazol-2-yll-amine. Ct Combine

WO 1 8Mdidiforo-phenyl)-3H-benzoimidazole-5-carboxylic acid RG@rER2168/062900
(100 mg, 0.310 mmol) and l1-isothiocyanato-adamantane (78 mg, 0.403
mmol) in DMF (2 mL) and heat to 70 C for 1 hr. Add EDCI (119 mg, 0.620
mmol) and heat the reaction for Ihr. Allow the reaction to cool to room

b 9ackscuie Wil Wa!eh L 0amla eliephghs destliiovissiiaieh

flltrat|on and purify the solid by reverse-phase HPLC (35-65% ACN / H2

440914t Wwﬂ? 8 AR8 the title compound as a Whlte solid: 11-1 NMR
(400 MHz, MeOD) S ppm 1.74 - 1.82 (m, 6 H) 2.12 (s, 6 H) 2.15 (br. s., 3

Ex3hdy 24763 (M, 3 H) 7.76 (br. s., 1 H) 7.93 (br. s., 1 H) 8.18 (br. s., 1H)'
MS (rn/z) 480.1 (M+1). Example 1-31

61 Bﬁdﬁcﬂ]?m&*wémbzl P{@%@Wﬁ!&ﬂﬂl@%@rﬂ)ﬁ'B‘Pr?rérf?&mh?c{%ﬁstbl
phetly31H badiinidazsle-amine. 0 Add
di-imidazol-1-yl-methanethione (72 mg, 0.403 mmol) to a solution of
blcyclo[2 2.1Thept-2- ylamln@|(48 uL, 0,403 mmol) in DMF (1 mL) and stlr

(2 mL) to the reaction. Heat the
mg, %20 mmol) and heat for 1
, oom tem dilute with water (15 mL).
¢ resulting precipitgie by filtration. Suspend the solid in boiling
the suspension to cool to room temp and then 4C. Filter to
olleCt the white solid. Suspend the solid in 1 N NaOH (3 mL) and stir for
N, Filter and wash the solid with 1 N NaOH, water, and Et20. Dry the
a vac oven to afford the title compound as a white solid: 1H NMR
/u MHz, MeOD) ppm 1.17 - 1.35 (m, 3 H) 1.42 - 1.49 (m, 1 H) 1.50 -
ciL,64 (m, 3 H) 1.87 (ddd, J=12.98, 8.05, 2.08 Hz, 1 H) 2.33 (br. s., 1 H)
2,4 J=4.04 Hz, 1 4 (dd, J=7.77,2,84 5-7.63(m, 3
A ‘3’%*&3%"%4%#@ i 7%@&%" g semoy Ty %ﬁ*}r’ $.17 (s, 1 H);
MS (T A-GBRR-drzdicEcishhytirazige (5.0 g, 29 mmol) and 4-Amino-3-nitro-
benzoic acid (5.3 g, 29 mmol) in DMF (100 mL) was added HOBT (3.9 g, 29 mmol), and

EDCI (5.5 g, 29 mmol), followed by triethylamine (12.1 mL, 87 mmol). The mixture was

stirred at ambient temperature for 18 hours. Water (50 mL) was added to the reaction
mixture. The precipitate was collected by filtration, washed with water, and dried under
vacuum to provide the title compound as a yellow solid. 'H NMR(DMSO-d6, 400MHz) &
ppm 7.08 (d, J=8.97 Hz, 1 H) 7.61 (m, 2 H) 7.82 - 7.97 (m, 5 H) 8.66 (d,J=2.15 Hz, 1 H)
10.52 (s, 1 H) 10.57 (s, 1 H; (M+H)* = 335.0

B. 2,6-Dichloro-4-morpholin-4-yl-benzaldehyde.

Add sec-BuLi (1.4M in cyclohexane, 5.44 mL) in a dropwise manner to a solution
of 4-(3,5-Dichloro-phenyl)-morpholine (Tetrahedron (2001), 57(36), 7657-7664, 1.60 g,
6.93 mmol) in dry THF (20 mL) under N, at -78°C. Allow to stir for 30 min. Slowly add
DMF (2.68 mL, 34.7 mmol) to the cold solution. Upon disappearance of the starting
material by TLC, warm the reaction to 0°C. Quench the reaction by addition of H,O (15
mL) and extract the mixture with EtOAc (150 mL). Dry the organic phase over Na,SO,
and evaporate the solvent. Triturate the resulting solid with Et,O to yield the title
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2-(2,6-Dichloro-phenyl)-6-(5-morpholin-4-y111,3,4]oxadiazol-2-y1)-1Hben

zoimidazole. A 20 % solution of phosgene in toluene (163 uL, 0.310
Wenrhelwds0added dropwise to a solution of morpholine (27 ulP(L3F2008/062900

mmol) in DCM (3 mL) and EDIPA (108 uL, 0.620 mmol) at 0 C. The

reaction was stirred for 25 min before the addition of

2- (2 6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide

UGk Oé\%m%@ﬁﬁ’r%’lg {iitbotHas ¢ é?@p' Bf‘ﬁ'w% iR RN NER AU Giow

tO melt, S|0Wd>/ warming the reaction to room temp . The reaction was

salitfri MR 4498 Mirie P&E;EQH WRY-frepiré peg %453 micPOvé (AkP-85 - 3.93

(nehergedosits, Bugesaseagent. (13Qrg, £5685mimpl) and the mixture
heated by microwave irradiation to 150 C for 15 min. The reaction was

" diluted with EtOAc (50 mL) and extracted with water (10 mL). The organic

C sl esnebargidd SAgyadiazel Znt-puriiecrhg rslamdeephase

HPLGrd@zéléoiigrﬁ m@wa%gmﬁva&gagmw @@H%'ﬁ@lﬁﬂﬁ&@ﬁl&@ﬁdﬁzmc
SRS SR HRIRR A & 8 A B B o o
buag@.%@@lgﬁrﬁ., Tih|e|pmmwz)wmiaewln)tfemmpmay% 150 °C for 30 min.
T&thé. 6rhgBlPsmRhR RYBrR 6o RiReHGiRL 5y bAWAdiagahg nedlifipenzoi

prrenclldp%ates w%lre collected by filtration and dried to give the title compound. 1H NMR

(400 MHz, DMSO-d6) & ppm 7.31 (d, J=8.97 Hz, 1 H) 7.80 (d, J=8.59 Hz, 2 H) 8.12 -
8.19 (m, 2.7 H) 8.25 (d, J=8.59 Hz, 2 H) 8.77 (d, J=2.02 Hz, 1 H). MS (m/z) 317.0 M
(+1), tr = 1.33, Meth 10

D. 4-[56-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-diamine.

To a 25 mL rbf was added .4137 g (1.31 mmol) of 4-[5-(4-Chloro-phenyl)-
[1,3,4]oxadiazol-2-yl]-2-nitro-phenylamine, 4 mL of THF/EtOH (1:1). Vacuum flushed 3x,
then added .1655¢g of PtO, (40% by weight) as a slurry in 2 mL of THF/EtOH (1:1). It
was flushed with H, 3x and allowed to stir at r.t. for 18h. 10 ml DCM and Celite was
added and it was let stir 1 h. The mixture was then filtered through Celite pad, and the
filter cake was rinsed with 20 mL DCM. The filtrate was reduced in vacuo to give the title
compound. 1H NMR (400 MHz, DMSO-d6) & ppm 4.85 (br. s., 1.7 H) 5.31 (br. s., 1.7 H)
6.62 (d, J=8.08 Hz, 1 H) 7.19 (dd, J=8.08, 1.89 Hz, 1 H) 7.26 (d, J=2.02 Hz, 1 H) 7.66 -
7.70 (m, 2 H) 8.02 - 8.06 (m, 2 H). MS (m/z) 287.2 M (+1), tg = 1.18, Meth 10

E. 6-[5-(4-Chloro-phenyl)-[1,3,4]loxadiazol-2-yl]-2-(2,6-dichloro-4-morpholin-4-yl-
phenyl)-1H-benzoimidazole.

To a 50 ml rbf was added .2250 g (.785 mmol) 4-[5-(4-Chloro-phenyl)-
[1,3,4]oxadiazol-2-yl]-benzene-1,2-diamine, .2041 g (.785 mmol) of 2,6-Dichloro-4-
morpholin-4-yl-benzaldehyde, and 5 mL of DMSO. To this dark brown solution was
added .0190 g (.118 mmol) of FeCl,. It was allowed to stir open to air for 18 h. The
crude was then extracted with EtOAc, and the combined extracts were washed with
water, brine and dried with Na,SO,. The volatiles were removed in vacuo and the
concentrate was purified on silica gel (ACN/DCM, 1:9 to 10:0) to give the title
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A 20% solution of phosgene in toluene (163 uL, 0.310 mmol) was added

dropwise to a solution of piperidine (31 uL. 0.310 mmol) in DCM (2 mL)
WaREDIRL0 (108 uL, 0.620 mmol) at OC under N2. The reacti®CWEB2008/062900

stirred for 40 min before the addition of

2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide

(50 mg, 0.155 mmol) and DMF (1 mL). The ice in the ice bath was allowed

c&&&ﬁﬁds'WNM@r@Hﬁ%ﬁf W%@Hﬁ?é BB 3599Ry r@,’?ﬁtloﬂ W)a§ 71-3.77

stirred for 4 days. The reaction was diluted with ffAc é
(%ﬁrﬁkiea7v&ﬁh2vvatér7@107rﬁé)("‘rr?e'ﬁr§§9édeaée? iz o'ﬁb@ atéd’?o(@ 1H)
8.yellaywed, 21Thazyene>w; Qi assadrey 8012 @)icreyves.e Mial ohargr s ayithH] HIAS

t..Fhe mixture was heated by microwave

( |£th%|atlon tg- 150 fzisr‘{lff}q%gln@‘ ]f e reaction was concentrated, and the
concentrate diluted with water. The resulting precipitate was collected by

Exidimasiert @8d purified by reverse-phase HPLC (25-60 % ACN /H20 +5

Al AR AR SRR S bh 3 ekl F5 fibyvian-o

ylRmine Hz 1 H) 7.94 (dd, J=8.53, 1.33 Hz, 1 H) 8.20 (br S., 1 H); MS(m/z)
.1 (M+1). Example 1-34 2-(2,6-DichIoro-phenyl)-6-(5-pyrro|idin-1-y111
loxadiazol-2-y0-1Hbenzoimidazole. Gl, A 20 % solution of
ne in toluene (163 uL, 0.310 mmol) was added dropwise to a
“ onpef.pyrrolidine (51 uL, 0.620 mmol) in THF (2 mL) and EDIPA (216
uL, 1. @n 0 f{C under N2. The reaction was stirred for 20 min
before the additi m
2-(2,6-dichloro-phen benzoimidazole-5-carboxylic acid hydrazide
(200 mg, 0.310 mmol) and NMP (1 mLz1 The ice bath was removed after 2
hr anGIRIREARHNQIBWL e st iR 2ed didRidpseinkdted to
méb&nkethibrie [(5®afgre. Beingrooh de Divii€¢d.3The) coxcetintiate days addad (@ ®-

duEﬁI8F8"étur %'I-FB 95FhMLDRUEIESB SOAIEI d 298 aeh e ?7?’91?'6'9'11@%00

eate to 150C for 15 min microwave Irra |at|o

ang st OMArficrel petar dreERaatonrna 8926, fohd BrgARR BFRESER 9.
0.480 eenbiRted ardtorifiad )8 0eCerstqhraritR EECA to56H RN itPaiute

g BT IAUASE SO IR SRR LMGAdR Ml M0k o
repsfse-phapg HRIL(RB2BAEY / 11 8 3 bR OHHY Mfsrﬁﬁwlﬂ@eqnpound:
1HMWMR- Bo@mBLE BNSO-d6) § ppm 7.63-7.68 (m, 1 H) 7.71 (s, 1 H) 7.73 (d, J=2.02
Hz, 1 H) 7.76 - 7.97 (m, 4 H) 8.05 - 8.27 (m, 1 H) 8.58 (d, J=6.44 Hz, 2 H) 13.34 (br. s., 1
H); MS (m/z) 423.0 (M+1).

Example 1-29
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-pyridin-3-

yl-amine.
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(512-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-y1]-0 amine. Toa

solution of 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid
WO 10150 mg, 0.466 mmol) in DMF (3 mL) add m-tolyl iSuthigegensaie2900

(69 uL, 0.512 mmol) and stir for 3.5 hr. Add EDCI (179 mg, 0.932 mmol)

and heat to 80C for 1 hr. Upon cooling to room temp dilute the reaction

with EtOAc (75 mL) and extract with water (15 mL). Evaporate the organic

h t 1N
o SO IR AR RURE S iR e g
mediapRiticn a8 Waite SHAia e ia aGo3vnky 2edin§s Ry, Fits242.6-
dibﬁl&@Br(d;yJFf?lrEdeiolmlldézb@(ﬁs(taﬂchxﬂ'Z: Heid hyd @@ (47 Al 0248 2nthol)

7 Z
e A DRI CP8 o (e Gt S o ARG LB oo
0.480mma) BRehiss iﬂﬁér{m)am%%néﬁﬁw.mos gmfpeléson@szatﬁm@ﬂllute
thehesstiamwit waterTCCaIl%QlliH@rﬁésUItmg preC|p|tate by filtration. Purify the solid by

2.6-dichlqr iC, a2|de
R A e T (TR S A e e (B ounc
119 BMBM@Q)MHM@VIBW@)@ rwrnadm@umgmac 823261 and-Aédm, 1
Hj (73'@ fGIrl-"r) W?Q’QPQ@P?V%@ IQPIBtelhP Q"'Qtﬂ)t@el 59@%003@'%52%1 39

Hééé@?ﬁ@i! G EQhRTE A A LB LD COTUc N ordi %

(bwasHl With\iatevzF4ke tHBlsblid up in boiling toluene / EtOAc. Allow to
cool. Collect the solid, wash with Et20, and dry in a vac-oven to afford the
titte compound as an off-white solid: 1H NMR (400 MHz, DMSO-d6) ti

EXainPle 338, 0=7.39 Hz, 1 H) 7.39 (t, J=7.96 Hz, 2 H) 7.63 - 7.69 (m, 3 H)

Adania(tad-11y245-2-(2,BrdiciR (o-phérgIHIH-Herd ol miid izl tbmiy A, d,

[1\13-gggaﬁi%,z$|l-é)_]£8ﬁr{mgtomer B, dd, J=8.46, 1.52 Hz, 1 H) 7.91 (dd,

1.52 Hz; 1 H) 8.05 (tautomer B, d, J=1.01 Hz, 1 H) 8,17 (tautomer

H) 1068(s, 1 H) 13.30(d, .1=4.17 Hz, 1 H); MS (m/z) = 422.0

Combine 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide
(100 mg, 0.310 mmol) and 1-isothiocyanato-adamantane (78 mg, 0.403 mmol) in DMF
(2 mL) and heat to 70° C for 1 hr. Add EDCI (119 mg, 0.620 mmol) and heat the
reaction for 1hr. Allow the reaction to cool to room temp and dilute with water (10 mL).
Collect the resulting precipitate by filtration and purify the solid by reverse-phase HPLC
(35-65% ACN / H,O + 5 mM NH,OH) to afford the title compound as a white solid: ‘1H
NMR (400 MHz, MeOD) 6 ppm 1.74 - 1.82 (m, 6 H) 2.12 (s, 6 H) 2.15 (br. s., 3 H) 7.55 -
7.63(m,3H)7.76 (br.s., 1H) 7.93 (br. s., 1 H) 8.18 (br. s., 1 H); MS (m/z) 480.1 (M+1).

Example 1-31
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(542-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-y1]-(1
,3,4]oxadiazol-2-y1)-(3- methoxy-phenyl)-amine. To a solution of

WO I E0digihforo-phenyl)-3H-benzoimidazole-5-carboxylic acid PgairaRdes/062900
(150 mg, 0.466 mmol) in DMF (3 mL) add 3-methoxy phenyl
isothiocyanate (69 uL, 0.512 mmol) and stir for 1.5 hr. Add EDCI (179 mg,
0.932 mmol) and heat to 80 C for 50 min. Upon cooling to room temp,

sty (09 RCHRD. U EI0AE e A A AR BTSRRI By

Evaporate anic_phase and suspend the solid in 1 N NaOH
”ﬁé‘gﬁ Wﬁghzﬂ)ﬁ}f%'and Et20. Suspend the solid in boiling toluene /
EtOAc. Cool the suspension:to 4 C and filter. Wash the solid with Et20.
Again suspend the-solicin 1 N-NaOH and stir for 1 hr. Collect the solid
and wash WiN'[h ny to afford the title compound: 1H NMR

(400 MHz ,DMS0-(16)* ppm 3.78 (s, 3 H) 6,61 (dd, J=8.15, 1.83 Hz, 1 H)

7.14 - 7,195}95@ 1 H) 7.28 (t,9=8.15 Hz, 1 H) 7.34 (t, J=2.15 Hz, 1 H) 7.64

(d 35, 6.69 Hz, 1 H) 7.70 (s, 1 H) 7.84 (br. s., 2 H) 7.72 (d, J=1.89

Hz, 1 H)8.11 (br. a., 1 H) 10.67 (br. s., 1 H) 13.29 (br. s., 1 H); MS m/z =

452.1 (M+1). Example 1-33

(542Mﬁ@inﬂﬂbmlphﬂwé)hahbm@(ﬁﬁdngw{l%lﬂw(ﬂoI) toa solutior) of
bi@é&%?ﬁéﬂé‘&k&ﬁ?ﬁ&%Ql%thl!%{ﬂﬁﬂﬁ%?))rﬁw}?(1%5' and SHORRHG. Add 2-

-amino-6-methyl-pyridine (66 mg, 0.606 mmol) and )
BN AR A0S e BB ARRO YA B5E (108 At
m&iti fand DMAJdn2-| 206h dicizioionphesut the3hikerezta ®id azfae 156 ¢arbady i EDCI
id hydraz E in
o B e T s TR anc
dikéR NG, Wtele(tReoactBYeaitheraSAking Pretipitiel xiilati gnthyarRsndL e
sdﬂh%&iiﬂd\k?}ﬁ@b}llé@hﬁ@s@@g@m theqy wm&ﬂmg@mrr?étﬁwm Filter to
and overnight,. Filier the ined.a yers an t . .
eI U T B0 SRS S A e e g g Fiter
ansl wRsiHE s selsbwslbh RbNefoHiovater st & ciinetie saliasHvastave .
Ot o 2 e A NI a0h it DG 132
o affor | mpaound: Z, -

(D A S S S5 BN 2 ) B CeRea 1 By o7t (8 2 1
2.0 (br73.(d, B2 42(Hz/=8.93 ABG () 3eh42(t#), 3047 B. 3481401 B)46382, 7163 (m,
3 5@ fﬁﬁfﬁ%sl D 8 1) #2638 11Hb 39,88 {18 57 & H) HY a7y
439.9 (M+1).

Example 1-32
2-(2,6-Dichloro-phenyl)-6-(5-morpholin-4-yl-[1,3,4]oxadiazol-2-yl)-1H-
benzoimidazole.

Cl
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Example 1-39
(6-Chloro-pyridin-3-y1)-{542-(2,6-dichloro-phenyl)-3H-benzoimidazol-511]-
WO12809 9k tllazol-2-y1}-amine. \ Ci- N H Combine PCT/EP2008/062900

3-amino-6-chloro-pyridine (78 mg, 0.606 mmol) and
di-imidazol-1-ylmethanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and
stir for 4 hr. Add 2-(2,6- dichloro- phenyl) -3H-benzoimidazole-5-carboxylic

ocid s dey AP0 AR VAR Y (bl Bl A 0.

Add EDC1 (179 mg, 0.932"mmo an t to 80 C for
dfeem%t%ﬁafé%r@daﬂthEﬁ 0Kk &)é%m@?{a"éﬁf%{\ét@mméﬁ(@tﬂ

(108-) lam:isizcn\hMaiD Ht(@0an tr):é}ﬁmiﬁmevt«be Stjrerous 2ayarns isatdraltbevdadition of

. i
2 B S B Sl S S 86 ma, g g5
e ane RS Tom The 'Gﬁg'aﬁi@rb%@é“&ﬁ@?)aﬂﬁwﬁéqrménﬁpb%\yﬁmég the
repbRseth Rick: (BMpSoTAe AGNidHREs sEaMINHAS)S) mméfif@édtmewiﬂ@

w RS R VR o SR RRGE A o g g imfnoy anc
thﬂwme(beasedlbwmmm igagatenioTSezCIaH] 8 me(dThl&EeqthQ was
dilddedIwkR @o)x&k)s@%&i 4RA. Setrdcdt Mih Wéter (403:2)(Mrhb) ofpsaibpieadeARas

o R R A Re gy raieRO bR Hed B AW Ao +
5mM NH,OH) to afford the title compound: 1H NMR (400 MHz, MeOD) § ppm 3.66 -
3.72 (M, 4 H) 3.90 - 3.96 (m, 4 H) 7.63 - 7.72 (m, 3 H) 7.87 (d, J=7.96 Hz, 1 H) 8.03 (dd,
J=8.59, 1.26 Hz, 1 H) 8.30 (br. s., 1 H); MS (m/z) 416.1 (M+1).

Example 1-33
2-(2,6-Dichloro-phenyl)-6-(5-piperidin-1-yl-[1,3,4]oxadiazol-2-yl)-1H-

benzoimidazole.

Cl

N ! Cl
>\/o

A 20 % solution of phosgene in toluene (163 uL, 0.310 mmol) was added
dropwise to a solution of piperidine (31 uL, 0.310 mmol) in DCM (2 mL) and EDIPA (108
uL, 0.620 mmol) at 0° C under N,. The reaction was stirred for 40 min before the
addition of 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (50
mg, 0.155 mmol) and DMF (1 mL). The ice in the ice bath was allowed to melt, slowly
warming the reaction to room temp. The reaction was stirred for 4 days. The reaction
was diluted with EtOAc (60 mL) and extracted with water (10 mL). The organic phase
was concentrated to a yellow oil. The yellow oil was added to a microwave vial charged
with THF (1.5 mL) and Burgess reagent. The mixture was heated by microwave
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11-\W.--tiH Combine 3-amino-6-methoxy-pyridine (64 uL, 0.606

mmol) and di-imidazol-1-ylmethanethione (108 mg, 0.606 mmol) in DMF
WOLROMI4YHNAC stir for 3 hr. Add 2-(2,6- PCT/EP2008/062900

dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg,

0.466 mmol) and DIVIF (1 mL). Heat to 80C for 1hr. Add EDCI (179 mg,

0.932 mmol) and heat to 80 C for 1 hr. Upon cooling, dilute the reaction

in\é’&‘igt’éhotz’éé éﬁg 5GAXUAGL Y@H&t\’&ﬂ%%&’c%ﬁ@&%t@@’d? %ﬁfﬂé"&%@@ﬁ’ﬁ e

over Na and concentrate. Triturate the concentrate with hot EtOAc

difefefwihovaistair eviertdtisgirres niplewethecteriedPyditiatienand merdied by
reaBeSithuigoHRISY( 26 @iev NTNsoHdoaRd mmtyHDSIliea £fJrd the title compound:

r =100 A) EtQAc,/ HEP, Q.-5Q.% / a
1 R R D iRl L AT R Pt Wi B e (™
3 BB T8 (3 HyBRHa, 1B BMHd 1/FP. §362-33.67. (h18-R07rog s 1 1HH)MS(m/z)
417‘;_ﬁ2(m,1§;1.64 Hz, 1 H) 7.76 (tautomer, d, J=8.46 Hz, 1 H) 7.81
(tautomer, dd, J=8.46, 1.26 Hz, 1 H) 7.85- 7.92 (mixture of tautomers, m,
1 H) 7.96- 8.01 (m, 1 H) 8.03 (tautomer, s, 1 H) 8.16 (tautomer, s, 1 H)
Egample,1134) 10.63 (s, 1 H) 13.28 (s, 1 H); MS m/z = 453.0 (M+1).

2.P28!BRIRIS8 phenyl)-6-(5-pyrrolidin-1-yI-[1,3 4]oxadiazol-2-yl)-1H-
3-Chloro- hépnyl)-¥5)425(2‘,)g-dichIoro-ghényf)- H-benzoimi{ljglzol-S-yl]-

beRzeiMIg22818-01-2-y1}-amine. CI\ CI N

cl
ST
>\/O Cl
»

A 20 % solution of phosgene in toluene (163 uL, 0.310 mmol) was added
dropwise to a solution of pyrrolidine (51 uL, 0.620 mmol) in THF (2 mL) and EDIPA (216
uL, 1.24 mmol) at 0° C under N,. The reaction was stirred for 20 min before the addition
of 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (100 mg,
0.310 mmol) and NMP (1 mL). The ice bath was removed after 2 hr and the reaction
allowed to stir overnight. The reaction was heated to 60° C for 1.5 hr before being
concentrated. The concentrate was added to a microwave vial charged with Burgess
reagent (220 mg, 0.930 mmol) and the mixture heated to 150° C for 15 min by
microwave irradiation. The reaction was partitioned between EtOAc and H,O. The
organic phase was concentrated and purified by reverse phase HPLC (25 - 50 % ACN/
H,O + 5§ mM NH,OH) to afford the title compound: 1H NMR (400 MHz, MeOD) & ppm

2.05-2.14 (m, 4 H) 3.58 - 3.67 (m, 4 H) 7.55 - 7.64 (m, 3 H) 7.79 (br. s., 1 H) 7.94 (d,
J=8.34 Hz, 1 H) 8.19 (br. s., 1 H); MS m/z = 400.1 (M+1).

Example 1-35
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Ci To a solution of

2-(2,6-clichloro-phenyl)-31-1-benzoimidazole-5-carboxylic acid hydrazide
WOIBOMI¢400466 mmol) in DMF (3 mL) add 3-chloro phenyl isoBtiom@mraet®62900

(69 uL, 0.512 mmol) and stir for 1.75 hr. Add EDCI (179 mg, 0.932 mmol)

and heat to 80C for 30 min. Allow to stir at room temp overnight. Dilute the

reaction with EtOAc (50 mL) and extract with water (10 mL) and 1 N NaOH
T e SRR o
amPsuspend them in boiling toluene / EtOAc. Cool the suspension to 4 C

and filter. Wash the solid with Et20. Dry to afford the title compound as a

white solid: 1H NMR (400 Mtz DMSO-d6) 8 ppm 7.07 (ddd, J=7.96,

2.02,0.76 H%gljl\—:\)géo , 58.; Hz, 1 H) 750- 7.55 (m, 1 H) 7.62- 7.67

(m, 1 H) 7N/7' , N2 (d;3=2.02 Hz, 1 H) 7.75- 7.91 (m, 3 H) 8.11

(br.s., 1 H}i 99 (br.s., 1 H) 13,28 (br. s., 1 H); MS m/z = 457.9 (M+1).

E 1-42

{5- ,6-Dichloro-phenyl)-3H-benzoimidazol-5-y1141,3,41oxadiazol-2-y1

)-(2-methylpyridin-4-y1)-amine. Combine 4-amino-3-methyl-pyridine

(66 Mg, :9s%ﬁlﬁi&‘%?@-?’ﬁ&1&%?@%?&%@@&%@&%8‘%@%&5}o%@@?cid

mmol) in DMF (1.5 mL) and stir overnight. Add 2-(2,6-
hysleariG Rl RLRL R 4GeHBmA AR 8- BlosaBE EyieiWdRpiRjer¥gte (ESHL. 0-512
mmgl) @rtb&ginfondlp andABWVIEDCIF 1M ] €832 Bihel)fendesidd BIDCIf6L A%hr.

u&sﬂ’c%&%éigﬂ%%%&@%@mﬁ@tﬁ@ reallo) R&h%@%fﬁisi%a

(yﬂg%{tﬁgct with water
reaction EtOAC mL) and extract with water mL). Dry the

t
(18righhi EYABRRISVEE REPIIO ARG éBHé@ﬁﬁf%‘l@'.‘ZF‘ék%”ﬂﬁe"éﬁPﬁzééf%-uE‘i'ﬁpe”d
thbciingitol e NaOBt0B s laBtinosblid WesHooitle aliee 488 EtiOutpedRipitate wtird

urify by reverse-phase =45, 9 0+5 N )
o S D A o e 00T A Relnia i o6 .
JAINS Bdb H.G0%) (8 pphv 2 48, (sH3 W3 7(d6/ld] 0+8, 76HR A4343, 1 1) 77562
T e b oy (4 ot oy ME e 1Oi S

: .16 (s, . , J=5. z, ; m/z = .
méﬂii?é!(i%ﬁ 1-43

(2-Chloro-pyridin-4-y1)-{542-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-y1

Exarhbia418%adiazol-2-y1}-amine. -
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]Joxadiazol-2-yl}-phenyl-

amine.

To a solution of 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid
hydrazide (150 mg, 0.466 mmol) in DMF (3 mL) add phenyl isothiocyanate (97 uL, 0.512
mmol) and stir for 3.5 hr. Add EDC! (179 mg, 0.932 mmol) and heat to 80° C for 1 hr.
Upon cooling to room temp dilute the reaction with EtOAc (75 mL) and extract with water
(15 mL). Evaporate the organic phase and suspend the resulting residue in 1 N NaOH

(5 mL). Collect the solid and wash with water. Take the solid up in boiling toluene /
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CIINN -N\' NI- IV.r'5 N Combine 4-amino-3-chloro-pyridine (78 mg,

0.606 mmol) and di-imidazol-1-ylmethanethione (108 mg, 0.606 mmol) in
WOMPMHB ML) and stir overnight. Add 242,6- PCT/EP2008/062900

dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg,

0.466 mmol) and DMF (1.5 mL). Heat to 80 C for 1hr. Add EDCI (179 mg,

0.932 mmol) and heat to 80 C for 1 hr. Upon cooling, dilute the reaction

IR ENOg (Z%&}i—)@&%&Wé‘%mmﬁﬁﬁtﬁ%@?én@r f QRGN Srord

over Na2S04 and concentrate. Puri e concentrate by reverse-phase
they tjeccppipountsl g RC RfF S 524 dn NFNHAD (4 BoMike rBiveCtifle) SoPRpb i (1,
Jﬂsrﬁlvﬂ,lqwmlb;b &WM@BHH&?% gwﬁze%wf?a@(dﬁgé Hpmﬂl-%a,l(d:éJHzGle?. 1H)
- 7. [ . , o= ) z
775 S8 B £ B ot A P R ot
J@atfioied Hir. SHL7HY) gz (68 265 682Hiz, 1 H) 8 05 8querser BH), Y3891 Hz, 1

H{18r1 8- ¢tdutdnd A re/2 Fypee3 (1) Exavple k447 Hz, 1 H); MS (m/z) = 422.0
§- 2-22,6-DichIoro-phenyl)-SH-benzoimidazol-5-y1111,3,4]oxadiazol-2-y1
( -(8- trifluoromethyl-pyridin-3-y1)-amine.

Example 1-37
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl}-[1,3,4]oxadiazol-2-yl}-(3-
methoxy-phenyl)-amine.

Cl

To a solution of 2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid
hydrazide (150 mg, 0.466 mmol) in DMF (3 mL) add 3-methoxy phenyl isothiocyanate
(69 uL, 0.512 mmol) and stir for 1.5 hr. Add EDCI (179 mg, 0.932 mmol) and heat to 80°
C for 50 min. Upon cooling to room temp, dilute the reaction with EtOAc (75 mL) and
extract with water (15 mL). Evaporate the organic phase and suspend the solidin 1 N
NaOH. Collect the solid wash with water and Et,O. Suspend the solid in boiling toluene
/ EtOAc. Cool the suspension to 4° C and filter. Wash the solid with Et,0. Again
suspend the solid in 1 N NaOH and stir for 1 hr. Collect the solid and wash with water
and Et,O. Dry to afford the title compound: 1H NMR (400 MHz, DMSO-d6) § ppm 3.78
(s, 3H) 6.61 (dd, J=8.15,1.83Hz,1H) 7.14-7.19 (m, 1 H) 7.28 (t, J/=8.15 Hz, 1 H) 7.34
(t, J=2.15Hz, 1 H) 7.64 (dd, /=9.35, 6.69 Hz, 1 H) 7.70 (s, 1 H) 7.84 (br. s., 2 H) 7.72 (d,
J=1.89 Hz, 1 H) 8.11 (br.s., 1 H) 10.67 (br. s., 1 H) 13.29 (br. s., 1 H); MS m/z = 452.1
(M+1).

Example 1-38
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(6-methyl-

pyridin-3-yl)-amine.
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>-- Combine 3-amino-6-trifluoromethyl-pyridine (98 mg, 0.606 mmol)
and diimidazol-1-yl-methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL)
WaReseMernight. Add PCT/EP2008/062900

2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide

(150 mg, 0.466 mmol) and DMF (1 mL). Stir for 6.5 hr. Add EDCI (179 mg,

0.932 mmol) and heat to 80 C for 1 hr. Upon cooling, dilute the reaction

with EtOAc (75 mL) and extract with water (15 mL). Dry the organic phase

over Na2S04 and evaporate the solvent. Purify the residue by silica gel

chromatography ﬁ % CM) to afford the title compound as an

off white soud\}tiwteg 2, DMSO-d6) 5 ppm 7.62 - 7.68 (m, 1 H)

7.71 (d, J=h01Hz, 1 H) 7.73 (t, J=1.77 Hz, 1 H) 7.78 (tautomer, d, J=8.59

HE’{E}L - 7.87 (tautomer, m, 1 H) 7.90- 7.94 (m, 1 H) 7.96 (d, J=8.72
8.08 (tautomer, d, J=0.88 Hz, 1 H) 8.21 (tautomer, s, 1 H) 8.38

(d, J=8.59 Hz, 1 H) 8.90 (d, J=2.27 Hz, 1 H) 11.51 (s, 1 H) 13.32 (d,

Jzz-%o’ﬁ%lﬁeU)aMﬁo%@wetHﬁ%ﬁwMé%%Eﬁ@%Fﬂ@@nﬂﬁol and di-imidazol-1-yl-

o g R e Ee I Ry AR 3, 4 R 215
diqﬂac@apmmwba@tmmmm@rﬁmeab@wmaoﬂammn@ynm@meaetqaznmon
asHasRg1 mL) TQtﬁ%@ﬁr&a%aW&%%m 473 7g, G $5b mmel) Md heat to 80° C for

4-di b drazide, 25 mL of DC 1
RS SERPB BT CaAraE e R B&fe(iff%onit? SR per 10
mpjrdagusevaith (i@stpnCentiatedha aqcm s vy erscthd izbethtorsthiedrmsarnight.
Flf@%@@o%%/ﬁ %@@IM&EQn&%asﬂt e Meibid® sa_ Ry 2htE @'%M&%’end the

was added 1.0 (2.61 mmol) of the crude, 10 mL of DMF, an

sqistdy haltingy %Fﬁtﬁéﬁtﬁ?ﬁtﬁmé‘& W & YRS E0RIP £90! Aute W?ﬂe@P'kﬁ‘f the
sdiitieradhstifeitti €t I0s ety sivli by trevactioph Ad KIRILL) @B6-BHMU%HAGNR H,0 +

5 i &, M8 S ord the title compound: 1H NMR (400 MHz, DMSO-d6) & ppm 2.46
(s, 3 H) 7.33 (d, J=8.34 Hz, 1 H) 7.64 - 7.68 (m, 1 H) 7.71 (s, 1 H) 7.73 (d, J=2.02 Hz, 1
H) 7.86 (br. s., 2 H) 8.04 (dd, J=8.40, 2.46 Hz, 1 H) 8.13 (br. s., 1 H) 8.70 (d, J=2.53 Hz,
1 H) 10.88 (br. s., 1 H): MS m/z = 437.0 (M+1).

Example 1-39
(6-Chloro-pyridin-3-yl)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yI]-
[1,3,4]oxadiazol-2-yl}-amine.

Combine 3-amino-6-chloro-pyridine (78 mg, 0.606 mmol) and di-imidazol-1-yl-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir for 4 hr. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
and DMF (1 mL). Stir for 3 days. Add EDCI (179 mg, 0.932 mmol) and heat to 80° C for
45 min. Upon cooling, dilute the reaction with EtOAc (50 mL) and extract with water (10
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B.

3,5-Dimethy1-4-{645-(4-trifluoromethyl-phenylamino)41,3,4]oxadiazol-2-y1
WaQ 20pfiseiztimidazol-2-y1}-phenol. The title compound waPQTaREE/062900

analogous to step A of Intermediate 2. Except, to reaction mixture was

added EtOAc, and water, and solid filtered which gave the title compound.

1H NMR (400 MHz, DMSO -d6) 5 ppm 2.04 (s, 6 H) 6.59 (s, 2 H) 7.73 -

mé%‘hémfl\%bj*% L+l HElﬂ@%é%&:gﬁJ%éaé%a@n?ﬁﬁ_gH%%?ogsﬁgﬁdsdvgernight.
E\(Epféfﬁt H?/Pfﬁﬁmwhaﬁ) felier tbea:%wfaﬁ%%wi)l%tb@nﬂmﬁaa% 5-

coltkbtéll, SoftbwaniBZAl- Eyhikaie the solid vﬁhmﬂ@mldue from the organic phase and
4-

P e B SR RS HPL BT RE AR 0 5 KO o

aftare she titie) Rermredd (21 BLNMR (400 MHz DMSO- d6) & ppm 7.56 (d, J=8.72 Hz, 1

Helicbdore-edeRy 13 H-ke zaimidazelerSrsaiioMylia #pid Bydrazide (458,13 (br.

5 O B it eV £ Hh @ &y ARG 16 Se Bl 31

s.with)EMBR0(Z S ASI8) Adddxtract with water (10 mL). Dry the organic phase
over Na2S04 and evaporate the solvent. Purify the residue by silica gel
chro raphy (3-6 % MeOH / DCM) followed by reverse-phase HPLC
’(EB‘PZ% CN / H20 + 5 mM NH4O0H) to afford the title compound as a

{a@atwwmmmemmmmmmumgalﬂm,asmaﬂmqtrz%xe-41

m(ﬂﬂoi ?@ﬁdnﬁ %%szn],ﬁg 7.63-7.73 (m, 4 H) 7.78 (tautomer, d, J=8.46

¥—| 81 - 7.86 (tautomer, m, 1 H) 7.91 (m, 1 H) 8.06 (tautomer, d,

J 088Hz 1H)819(tauto er,s, 1 H)8.41 (d, J=5.56 Hz, 1 H) 11.13 (s,
1 H) 13.31 (d, J=4 1S m/z = 479.8 (M+1). Example 1-47
{542-(2,6-Dichlg i-benzoimidazol-5-y1]-(1,3,4]oxadiazol-2-y1)-
(5- quoropyrl ¢C.1\-17 N

\/(}

Combine 3-amino-6-methoxy-pyridine (64 uL, 0.606 mmol) and di-imidazol-1-yl-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir for 3 hr. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
and DMF (1 mL). Heat to 80° C for 1hr. Add EDCI (179 mg, 0.932 mmol) and heat to
80° C for 1 hr. Upon cooling, dilute the reaction with EtOAc (50 mL) and extract with
water (10 mL). Dry the organic phase over Na,SO, and concentrate. Triturate the

concentrate with hot EtOAc / toluene to obtain a white solid. Suspend the solid in
saturated NaHCO; and stir vigorously. Collect the solid and purify by silica gel
chromatography (10 — 100 % EtOAc / HEP, 0 — 50 % MeOH / DCM) to afford the title
compound as a white solid: 1H NMR (400 MHz, DMSO-d6) § ppm 3.84 (s, 3 H) 6.89 (d,
J=884 Hz, 1H)7.62-7.67 (m,1H)7.70(s,1H)7.72(d, /=1.64 Hz, 1 H) 7.76
(tautomer, d, J=8.46 Hz, 1 H) 7.81 (tautomer, dd, J=8.46, 1.26 Hz, 1 H) 7.85 - 7.92
(mixture of tautomers, m, 1 H) 7.96 - 8.01 (m, 1 H) 8.03 (tautomer, s, 1 H) 8.16
(tautomer, s, 1 H) 8.44 (s, 1 H) 10.63 (s, 1 H) 13.28 (s, 1 H); MS m/z = 453.0 (M+1).

Example 1-41
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CIH Dissolve 2-amino-5-fluoro-pyridine (68 mg, 0.606 mmol) in a

biphasic solution of CHCI3 (15 mL) and saturated NaHCO3 (15 mL). Add
WenophodEhe (46 ul, 0.606 mmol) to the organic phase and StrEP2008/062900

reaction vigorously for 1 hr. Add

2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide

(146 mg, 0.455 mmol) and stir for 7 hr. Add additional

~amino-S-fl ~pyridine (6 0,606 nd.stir.overnight. Filter
R S B e e AP STl e
Mot fMexadiaast oy themifttte and combine with the solid. Add DMF (3 mL)
and EDCI (174 mg, 0.910 mmol) and heat the reaction to 80C for 1 hr.
Allow the reaction tQ cogl to room temp. Dilute with EtOAc (75 mL) and
extract with wat -y e organic phase over Na2S04 and
concentrq}té‘. ythe goncer te by silica gel chromatography (3-6 %
MeOH /D Jollowed by reversed phase HPLC (20- 60 % ACN / H20 + 5
m%ﬁﬂ ) to afford the title compound as a white solid: 1H NMR (400
M MS80-d6) ppm 7.62 - 7.68 (m, 1 H) 7.70 (s, 1 H) 7.72 (d, J=1.77
Hz, 1 H) 7.74 - 7.94 (m, 3 H) 8.01 (dd, J=9.22, 3.66 Hz, 1 H) 8.05

taut A , 5 = , .
o sﬁ'fgl%&f@&fﬁ3??’%8?ﬁ%@filﬂﬂ?zii%%@gﬁ%n%ﬁééi‘%@’%rg;‘”"
hydezide 679 6ro 458 nMe.BI0-BMA, Gl mid-ads-3-6) plophesyhiseipincy apets (69
uld-0Bth w6l ind-stik farming hr CasaltBnT Bearoiney 0 rosthyhyyishiaen e to 80°C

o S R s o A e AR B o m
anflanbrst peryaiEH 18 enlzbaniuh DoNaBLE 4B aidylic livichryrieasigeo 1 ese pvg!
NE,460 snmelhpohiaME £31v8k). Bihisns My RddssReddd ching, £.833nd

| d heat to, 80C for 1 hr. li djlyte th ti it
It et e S L el B ste ot er T
sUSpE SN okl Svandfites. téasbltemsoidvihthe e JRivdonsffreddhedittgempound

~ % ( t jtle
aiﬁﬁ%’g}?%‘%ﬁ i o e 7 %ﬂ' ?ﬁ@g@p%”ﬁ? #%

Hz, 380 d- 424868415 Yy 78759 583 4% 78%a 7 £ H) 119 ¢.7bH)
7.0R M HFZ.83Kbr.194)Z A 7281- (@119 ing.1 HpB.24 1dH) IHIR( hizs .1 HhH)B1328
(b(r.ss} mﬁﬁéépfz §4§7I-@dv’|3+¥§ (br. s., 1 H); MS m/z = 436.9 (M+1).

p

Examplé 1-

(542-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-y11-[1,3,4]oxadiazol-2-y1}
ExénpiethaXy-pyridin-3-y1)-amine. Cl /
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(2-methyl-

pyridin-4-yl)-amine.

g
N v
. )\f“
cl i
Nﬂ\(o H
_— ( \/N
N‘r\]l / \

=N

Combine 4-amino-3-methyl-pyridine (66 mg, 0.606 mmol) and di-imidazol-1-yl-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir overnight. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
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\ONICIH Combine 2-methoxy-3-amino-pyridine (75 mg, 0.606 mmol)
and di-imidazol-1-ylmethanethione (108 mg, 0.606 mmol) in DMF (1.5 mL)
WQASerddt07.5 hr. Add 2-(2,6- PCT/EP2008/062900
dichloro-pheny1)-3H-benzoimidazole-5-carboxylic acid hydrazide (150
mg, 0.466 mmol) and DMF (1 mL). Stir for 3 days. Add EDCI (179 mg,
0.932 mmol) and heat to 80 C for 1 hr. Upon cooling dilute the reaction

i BHOLS () ”ﬁ%ﬂ%’ é?i‘*@?ér‘"i'ﬁ? AT EDC) '-'(]  $59TGANG BRERBat to

over Na2504 and evaporate the solvent. Puri |due by reverse

B aLer Pl cUpss. Sondp Nier 25 o iR BISHYE AFBRIANG Eact with
weRmEsUND apey Ingéwbtgarﬁ@bdaéébw R4, bHdzcdRbhB-46. STaretks98

cofeshhd WA e olian SO ighAR e 60 (RIgCtbdESding
preﬁl;p'tﬂer%@ AuBky h»zr%fm%f@zwpkc {2073 ?@%&Né H3GHy SV OH) to
affthd &éw@aoﬁpamﬂiaslaaf@;ht yellow solid: 1H NMR (400 MHz, DMSO- d6 100°C)

5 R Aot N o ) A e TS G P 7SS 87 % 3
7.81 (d J=8.68 Hz, 1H 7.87 (dd, J=8.44, 1.47 Hz, 1 H) 8.16 (s, 1 H) 8.27 (d, J=5.69 Hz,
1 H); MS miz = 437.0 (M+1).

Example 1-43
(2-Chloro-pyridin-4-yl)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yI}-
[1,3,4]oxadiazol-2-yl}-amine.

Combine 4-amino-3-chloro-pyridine (78 mg, 0.606 mmol) and di-imidazol-1-yl-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir overnight. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
and DMF (1.5 mL). Heatto 80° C for 1hr. Add EDCI (179 mg, 0.932 mmol) and heat to
80° C for 1 hr. Upon cooling, dilute the reaction with EtOAc (75 mL) and extract with
water (15 mL). Dry the organic phase over Na,SO, and concentrate. Purify the
concentrate by reverse-phase HPLC (25 — 40 % ACN / H,O + 5 mM NH,OH) to afford
the title compound as a yellow solid: 1H NMR (400 MHz, DMSO-d6) § ppm 7.51 (d,
J=417 Hz, 1 H)7.62-7.68 (m, 1 H) 7.70 (s, 1 H) 7.73 (dd, J=7.39, 1.96 Hz, 2 H) 7.75 -
7.87 (m, 1 H) 7.87 - 7.95 (m, 1 H) 8.07 (tautomer, br. s., 1 H) 8.19 (tautomer, br. s., 1 H)
8.29 (d, J=5.68 Hz, 1 H) 11.58 (br. s., 1 H) 13.32 (br. s., 1 H); MS m/z = 456.9 (M+1).

Example 1-44
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Dissolve 2-amino-5-trifluoromethyl-pyridine (164 mg, 1.01 mmol) in a

biphasic solution of CHCI, (25 mL) and saturated NaHCO, (25 mL). Add
Wenophedehe (78 ul, 1.01 mmol) to the organic phase and stirGl&P2008/062900

reaction vigorously for 2.5 hr. Separate the phases and extract the

agueous phase with CHCI3 (25 mL). Concentrate the combined organics

and takg the concentrate up in D_MI_: (3 mL). Add _ _ _
{525!-@%%9mw&ﬂﬁwvnﬁwsgﬁ?mﬁwé?-éé&g& &QSEQJE{Q;%Q@-

ig 50 mg, 0178 mmol) and stir overnight. Ad I'(298 mg, 1.56 mmol)
trifiygrometfy by ridina i) 8piReeooling to room temp dilute the reaction
with EtOAc (75 mL) and extract with water (15 mL). Dry the organic phase

over Na2S0O4 and tra urify the concentrate by reverse phase
HPLC (35-50&%5@3? NH40H) to afford the title compound
as a cream /\ol\red solid: 1H/MIR (400 MHz, DM5046) 8 ppm 7.63 - 7.68
(mfl 7.731’5? 1H)7.72(d, J=1.77 Hz, 1 H) 7.76 - 7.87 (m, 1 H) 7.88 -
7%&@% 8.04 -8.30 (m, 3H) 8.72 (br.s., 1 H) 11.87 (br. s., 1 H)
18.31 (br. s., 1 H); MS mk = 491.8 (M+1). Example 1-51

3-{542-(2,6-DichIo_ro-phe_nyl)-SH-benzoir_nidazol-5-y1(51,3,4]0xadiazo|-2-yla
mino})_ogém%ﬁn@n@_no-}&_—tnﬂuoromethyl-pyndme (98 mg, 0.606 mmol) and di-

imBtEz B 14y Dishiacephery )H8, Sig nBas ey DMNARbenjemtrit: Shanight
i 45,
A lrin ?Z%%%H&%V%%@?fﬁf%%ﬁ@%ﬁé%%E‘?B&y% CERIMPLELid2 (148 mg,

0.4365mmed gndiBMbr6L BHeny3tic 4 Hamsoidd S 1A3-me, DA aemgldrpd heat
toehaiel-benzuptleooling T HitutElthe osapts it QreNE@Soh i ehagntia éowith

A AR LS RYSRANS BB Gy
thejesidae-py sitigagelomematograpty, {86 & Me@hl DEM) g affongrthe ties H)
cotdp8dnPasan b\ Aie 431(dX- B+ IVTR- (348 IHZ) SIS S-Mb( s PpitiRr52-2868 (m, 1

h 10 -
My o b L, T Tt e R N R AoEBES S L)
7.82-1 FiB@ (teohoritanzot, 2-4) P §iferibR4OR 1 H) 7.96 (d, J=8.72 Hz, 1 H) 8.08
(tautomer, d, J=0.88 Hz, 1 H) 8.21 (tautomer, s, 1 H) 8.38 (d, J=8.59 Hz, 1 H) 8.90 (d,

J=2.27 Hz, 1 H) 11.51 (s, 1 H) 13.32 (d, J=2.91 Hz, 1 H); MS m/z = 490.9 (M+1).

Example 1-45

3,5-Dimethyl-4-{6-[5-(4-trifluoromethyl-phenylamino)-[1,3,4] oxadiazol-2-yl]-1H-
benzoimidazol-2-yl}-phenol.

OH
N\;Q/
=
NH
F
F
F (o]
\
~ N
N N
H

A. 4-[5-(4-Trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-yi]-benzene-1,2-

diamine.
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A.

415-(3-Trifluoromethyl-phenylamino)41,3,4]oxadiazol-2-y11-benzene-1,2-
Waizind0410  The title compound was prepared analogous to BtapEAR2008/062900

Example 1-45. MS (m/z) 336.0 M (+1), tR = 1.24, Meth 10 B.

3,5-Dimethy1-4-(645-(3-trifluoromethyl-phenylamino)-(1,3,41oxadiazol-2-y

11-1Hbenzoimidazol-2-y1)-phenol. The title compound was prepared

| |
agﬁq Ofg%?gor@_‘%‘zﬁaé%fs QW%@%"(?O%%HMW?Q d%o%%%@@% 95 25
m'F ePREM1asd-§1ay (3ﬁVQ‘WR'W%"’F‘I’)‘W'q?WW'?@@WE'SQtHP?VQ’P@ ABowed
tohd)iBa0bt(dorJZBh 9ThHE phk stk Sehbida whsc0bckiftr dtdd)id Lddddant d3eldiréctly

m@@spe%(‘tsréac% Orq‘ WSM@%’E{% 6% (Z1s\/lt£+l {6{ M%té?OM%EEJ %Xsacmp vial was
aqgad (OB AlorTcriyeatrBen R A V5 P2 24§24t aprmrk-9heDC!
Allowsapstlin-geylepYsicin 3 AdderiBeer Aardfird etV s Rboti Nt BiyEgtly in next
react?’oxlamg]&r%'/% §3%]8ﬁg+q§0| -2- X]ﬂ ‘pm%ﬁn&l ,2- diamine. The title

compoun prepare gous to step A of Example 1-45. MS (m/z)
353.9M (+1),tR=0.77, M
B3 RmeBidfips: ﬁvﬂ%%!rma%%?s‘m&l 3 Apsedingdr Wi H-
betfzointdaiaoli2-4Hppgridin-3-y1)-amine. The title compound was
prepared analogous to step B of Intermediate 1. 1H NMR (400 MHz,

a'\/'slﬁﬁ%% f, B 66&%3%& é%&ggeéY%%quftg 4iém A%H)w@@r?eéﬁiatéﬂﬁ ®cept,
m

o5 EIRE Y35 8968 G So YR E R SRS S ESEe RV st

cqbrasind. H}H NBRr#2) 50727 VG- R0 P2, 0Mé3h61i8) 6.59 (s, 2H) 7.73 - 7.84

(m, 5H) 8.05 (br.s., 1H)9.62 (s, 1H) 11.15 (s, 1 H) 12.85 (br. s., 1 H). MS (m/z) 466.0

M (+1), tr = 1.37, Meth 10

Example 1-46
(2-tert-Butyl-pyridin-4-yl)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-
[1,3,4]oxadiazol-2-yl}-amine.

SN —
N>\/o Cl
TN\
N !

Combine 4-amino-3-tert-butyl-pyridine (91 mg, 0.606 mmol) and di-imidazol-1-yl-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir overnight. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
and DMF (1 mL). Stir for 6.5 hr. Add EDCJ (179 mg, 0.932 mmol) and heat to 80° C for
1 hr. Upon cooling, dilute the reaction with EtOAc (75 mL) and extract with water (10
mL). Dry the organic phase over Na,SO, and evaporate the solvent. Purify the residue
by silica gel chromatography (3-6 % MeOH / DCM) followed by reverse-phase HPLC (20
- 60 % ACN/H,0 + 5 mM NH,OH) to afford the title compound as a light yellow solid:
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Example 1-54
(5-Chloro-pyridin-2-y1)-(542-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-y1]

WO p003/8tddadiazol-2-y1}-amine. Dissolve 2-amino-5-chIR6THHAIARI062900
(130 mg, 1.01 mmol) in a biphasic solution of CHOI, (25 mL) and
saturated N3HCO3 (25 mL). Add thiophosgene (46 uL, 0.606 mmol) to the
organic phase and stir the reaction vigorously for 2 hr. Add

1Ak SRR BRICOEPEIFRTIALORER-PAP QY1846 WSS 1) 7.6 -

250 mg, 0.7/8 mmol) and stir overnight. Filter the réaction. Extract the

7 dduBbds %R (PRt (28 4RIz Cdibé it até B leutmife dorgdhicd! (M,
1 #)B oBthinenvethdhe-sBEIHE vRpp e thagoheend, to Mieddda yelles selidz, 1 H)
F dl (307, mg,d.60 m at the reaction to
1@3%%2? EI.SSIM@W/T%%greé%tﬂoﬁg%ﬂég%&%ﬁ rﬁg?’Dilute with Et0OAC
(75 mL) and extract with water (15 mL). Dry the organic phase over
ERtaRSI©4-and concentrate. Take the concentrate up in DMSO (2 mL) and

' i ter (50 rn ol the mixture to ng collect t
e e e R R S8y fuoro-
pytdipduyiramiasream colored solid: 1H NMR (400 MHz, DMSO-d6) 3

ppm 7.62 -7.68 (m, 1 H) 7.7Q (s, 1 H) 7.72 (d, J=2.02 Hz, 1 H) 7.75- 7.85
/

8.19 (tautomer, s,i%v(l-gi
13.30 (br. §,; T-H); MS Hi/z 6.9 (M+1). Example 1-55

(542-(;N6-Di§>h1®ro-phenyl)—3ﬁ'—|-benzoimidazol-5-y1H1,3,4]oxadiazol-2-y1}-
quinglin2-ylkamine. N- 4 "n: 1)1 1-1 Dissolve 2-amino-quinoline (88
mg, 0:687 mmol) in a biphasic solution of CHCI3 (15 mL) and saturated
NaHCO, (15 mL). Add thiophosgene (47 uL, 0.607 mmol) to the organic
phas®&ral\stilthminedefianrotgeridins (8 INR) ho.686dnmol) in a biphasic solution of
CAR reieisR RS ARSI i a0l Rogarhspnisyarisl hydrazide
150 mg 0.467 mmol) and stir overnight. T
(45 uL, 0.606 mmol) to the organic phase and stir the reaction vigorously for 1 hr. Add

2-(2,6-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (146 mg, 0.455
mmol) and stir for 7 hr. Add additional 2-amino-5-fluoro-pyridine (68 mg, 0.606 mmol)
and stir overnight. Filter the reaction and wash the collected solid with DCM.
Concentrate the organic phase of the filtrate and combine with the solid. Add DMF (3
mL) and EDCI (174 mg, 0.910 mmol) and heat the reaction to 80° C for 1 hr. Allow the
reaction to cool to room temp. Dilute with EtOAc (75 mL) and extract with water (15
mL). Dry the organic phase over Na,SO, and concentrate. Purify the concentrate by
silica gel chromatography (3-6 % MeOH /DCM) followed by reversed phase HPLC (20-
60 % ACN / H,O + 5 mM NH,OH) to afford the title compound as a white solid: 1H
NMR (400 MHz, DMSO-d6) & ppm 7.62 - 7.68 (m, 1 H) 7.70 (s, 1 H) 7.72 (d, J=1.77 Hz,
1H)7.74 -7.94 (m, 3H) 8.01 (dd, J=9.22, 3.66 Hz, 1 H) 8.05 (tautomer, s, 1 H) 8.19
(tautomer, s, 1 H) 8.35 (d, J/=3.03 Hz, 1 H) 11.37 (br.s., 1 H) 13.29 (s, 1 H); MS m/z =
441.7 (M+1).

Example 1-48

{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(4-methyl-
pyridin-3-yl)-amine.
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Filter the reaction. Extract the agueous phase with CHCI5 (20 mL).
Concentrate the combined organics and combine with the solid.
WERIEEE @he solvent. Add EDCI (96 mg, 0.500 mmol) and DNIE/E208/062900
Heat to 80 C for 1 hr. Upon cooling to room temp dilute the reaction with
EtOAc (75 mL) and extract with water (15 mL). Dry the organic phase over
Na2S04 and concentrate. Purify the concentrate by reverse phase HPLC
(35-65 % ACN / H20 + 5mM NH40H) to afford the title compound as a
yellow solid: 1H NMR (400 Hz, MeOD) 8 ppm 7.19 (br. s., 1 H) 7.45 (m,
1 H) 7.55-7.64 (m,* 75 (m, 2 H) 7.82 (d, J=7.83 Hz, 2 H)
8.05 (dd, J=8. .16 (d, J=9.35 Hz, 1 H) 8.32 (br. s., 1 H);
MS m/z #473.0 (M+1) Ex nple 1-56
(44 5 (4 hioro- phenyl)-(1,3,41oxadiazol-2-y1]-1H-benzoimidazol-2-y1}-
356- dij ethyl-phenoxy)-acetic acid (16a). OH ci A.
(4- 4'-(4-Chloro-benzoyl)-hydrazinocarbonylPH-benzoimidazol-2-y1}-
3,5- dimethyl-phenoxy)-acetic acid methyl ester. To a solution of .300
W(W 47 mmol) of 2-(4-Methoxycarbonylmethoxy-2,6
e R e e Atk e R L T
metharadiciede {83Bmg, Q&08 mmal))inTiAbtI(jl&niineand 858fgr (1 DRrmaial Re,6-

duﬁ?&é G ﬁ%@eﬁ%&%u%@-? E'r@ IUé% QW&FEEB‘H%E 6t%%dn%ol

for 18 h o the mixture was added EtOAc, and water off solid .
affs BVEREH: QFopaRYesAdHRREl 1A HoR: %%%%BH“R»SE‘%&?%G‘? §0° C for
1 N (tertRRoolind JiMetthd Geddtion with EtOAc (75 mL) and extract with water (15

{ 2yAliHshengimidarg Ry
ml} %?tﬁ%hg@gﬁ r@iﬂy é}:létﬁgzc:g?me&za, 8%5[%% elt'ﬁ'e Toab Pr;ll Qﬂrﬁfyrﬁﬁgégdue
bx,rgyg\ygg wgb@(é%@@%ﬁ i3s0 ! 5 mM NH,OH) to afford the title
cdﬁéumlaé%%m;@b@né@ya) hmdmmmwbmwlbmso d6) & ppm 2.35 (s, 3 H)

7 065 7o el B bLAReE oy, THL 108 1 783

(br.s.,2H)7.98-8.19 (m, 1H)824(d J=4.80 Hz, 1 H) 8.98 (s, 1 H) 9.95 (br. s., 1 H)
13.28 (br. s., 1 H); MS m/z = 436.9 (M+1).

Example 1-49
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(2-
methoxy-pyridin-3-yl)-amine.

Combine 2-methoxy-3-amino-pyridine (75 mg, 0.606 mmol) and di-imidazol-1-ylI-
methanethione (108 mg, 0.606 mmol) in DMF (1.5 mL) and stir for 7.5 hr. Add 2-(2,6-
dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (150 mg, 0.466 mmol)
and DMF (1 mL). Stir for 3 days. Add EDCI (179 mg, 0.932 mmol) and heat to 80° C for
1 hr. Upon cooling, dilute the reaction with EtOAc (75 mL) and extract with water (15

mL). Dry the organic phase over Na,SO, and evaporate the solvent. Purify the residue
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suspension was placed in the microwave at 150 C for 20 min. The

brownish solution was concentrated and the residue was purified by silica
WQRINBRYDCM, 1:9 to 5:5) to give the title compound. 1H NMPRCEIBB2MBIZ62900

DMSO-d6) 6 ppm 2.10 (s, 6 H) 3.72 (s, 4 H) 4.86 (s, 2 H) 6.81 (s, 2 H)

7.68-7.74 (m, 2.5 H) 7.87 (d, J=8.46 Hz, 0.5 H) 7.97 - 8.04 (m, 1 H) 8.15-

8.24 (m, 2.5 H) 8.45 (s, 0.5 H) 12.93 (d, J=15.66 Hz, 1 H). MS (m/z) 489.1

+1). IR=1. . .
B B O b AR aBU Qe Ao e,
carRogifemellisheianaplitcdiit M. (400 Wiz iHMBSHHR GrrP W98 épairsll 7.07
(RNalogpustossied Brofineimertata 2 HIGH e usegorpteady) HYNNMR H)

400, D -d6) m 2 LaH) 4.7 78 71
TSR D B O AR G B o & B EW OB s
H{rh3-2%6(bf) 8.46Hbr MS, 0/8 +#4#323(Md!)J=17.68 Hz, 1.7 H). MS (m/z)

475.1 M (+1), tR = 1.06, Meth 10 Example 1-57
Eg%g\-l?icrl 0-4-{615-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-y1]-1H-benzoimi

BT PRY-phenoxy)-acetic acid. Ci ci A.

{4[2e6216 i dirngthghyl)dtybeprcipidazobdeyidh Atlekgdiazol-2-F)-66250
trmhmgm&@%?ﬁ@ﬂdgg,}_grﬂﬁ,g@l.3 mmol) of 3,5-dichlorophenol, 120 mL
of DMF, and allowed to stir 10 min. Then added 9.1887 g (135 mmol) of

imidazole and the dark yelloW solution allowed to stir at 0 C for 10 min.

Then added 10.1770 nmol)t-BDMS-C1, from pale yellow to clear

in 1 min, allow ir from to r.t. over 18 h. Brought to 0 C, and

added 120 mk of water, andstirred 10 min. Extracted with EtOAc, washed

V\/Fif%lv@bﬂne, and dried with Na2S0O4. Purified on silica gel

(EtOAciHep, 0:10 to 1:9) to give the title compound. 1H NMR (400 MHz,
DMSO0-66) 5 ppm -0.00 (s, 6 H) 0.73 (s, 9 H) 6,70 (d, J=1.89 Hz, 2 H) 6.99
(t, I=bi8sol& 2Lamino-5-trifluoromethyl-pyridine (164 mg, 1.01 mmol) in a biphasic

solution of CHCI; (25 mL) and saturated NaHCO, (25 mL). Add thiophosgene (78 uL,
1.01 mmol) to the organic phase and stir the reaction vigorously for 2.5 hr. Separate the

phases and extract the aqueous phase with CHCI; (25 mL). Concentrate the combined
organics and take the concentrate up in DMF (3 mL). Add 2-(2,6-dichloro-phenyl)-3H-
benzoimidazole-5-carboxylic acid hydrazide (250 mg, 0.778 mmol) and stir overnight.
Add EDCI (298 mg, 1.56 mmol) and heat to 80° C for 4 hr. Upon cooling to room temp
dilute the reaction with EtOAc (75 mL) and extract with water (15 mL). Dry the organic
phase over Na,SO, and concentrate. Purify the concentrate by reverse phase HPLC
(35-50 % ACN / H,O + 5mM NH,OH) to afford the title compound as a cream colored
solid: 1H NMR (400 MHz, DMSO-d6) 6 ppm 7.63 -7.68 (m, 1 H) 7.70 (s, 1 H) 7.72 (d,
J=1.77Hz,1H)7.76 - 7.87 (m, 1 H) 7.88 - 7.94 (m, 1 H) 8.04 - 8.30 (m, 3 H) 8.72 (br. s,
1 H) 11.87 (br. s., 1 H) 13.31 (br. s., 1 H); MS m/z = 491.8 (M+1).

Example 1-51

3-{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-ylamino}-

benzonitrile.
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B. 2,6-Dichloro-4-hydroxy-benzaldehyde. To a 500 mL rbf at-78 C
was added 80 mL THF, 15.5054 g (55.9 mmol) of 4-

W@ attBusd1dimethyl-silanyloxy)-2,6-dichloro-benzaldehyde, stiP€HHIR0060.62900
Then added 41.1423 mL (57.6 mmol) of sec-butyllithium drop-wise over
25 min, and allowed to stir at -78 C for 1.5 h. To the mostly yellow
suspension was added 6.4682 mL (83.9 mmol) of DMF. The yellow
solution was allowed to stirgt -78.'C for 5 h. To the reaction mixture was

ith EM to give the title compound. 1H NMR
, ./ pm 6.93 (s, 2 H) 10.24 (s, 1 H) 11.45 (s, 1 H).
MS (a2 91 0d 1),tR =1.07, Meth 10 C.
3,5- ro{-}éf}@? ¥Wl-phenoxy)-acetic acid methyl ester. To a solution
& .0346 g fp.42nwnmol) of 2,6-Dichloro-4-hydroxy-benzaldehyde, and 4
mL of DMSO was added .6176 mL (6.50 mmol) of methyl-bromo-acetate.
AT Bdbr(331BRaminmphenyh) 41 R ARG adiazb 142> gEnjronl deenrepiiride Cs2CO3

was agdecicMoMRM e Wik ¥édafel Rdlogdddes REALoneiamplkeressofns

sed with 300 ater 0 give the title compound. 1H NMR (400
’MS%Q el 46 ppﬂn% H) 5.03 (s, 2 H) 7.27 (s, 2 H) 10.27 (s, 1

H). MS (m/z) 263.0 M (+1), tR 1.21, Meth 10 D.

2 [ R z9le-5-
i yarbeiis s Lo U R
Vf'E'BPJy Y% acid, 1.3580 (5.16 mmol) of

3,5-Ditt ditle deinpoyhpves pryparedtnaloigbrsihgtersBeof inte et DS H
NMRS IRl Mol 6] % BBRPQ@( fPGH3. BQWQ“T‘MF? 7hN& Y DO 7 81 -

solution was allowed to stir open to air at r.t. for 6 h. The reaction mixture

7&/3&"@&5&%@%%@?@%% shed v@i@?v@te%«f*dﬁh% 18nd ilMirferdd
8 Gff twoths treesaryanie . aquery s dai(bio gjvieHheMSgratnpesiada 1), tz =
1 Q§AB‘4$O%MHZ DMSO-d6) 5 ppm 3.75 (s, 3 H) 5.06 (s, 2 1-1) 7.37 (s, 2
H)7,54 - 7.96(m, 2 H) 8.08 - 8.35 (m, 1 H) 12.79 (br. s., 1 H) 13.23 (d,
J=16,42 Hz, 1 H). MS (m/z) 395.0 M (+1), IR = 0.81, Meth 10 E.
E((&;ﬁ;{l&dm!mo -4-{61W-(4-chloro- benzoyl) hydrazinocarbonyl11-1H-benzoi

S GRS ESS R SR N B8 01 SIS AP
benzylmdazmé,wumhem' F.
(3,5-Dichloro-4-{645-(4-chlaro-phenyh)-(1,3,430xadiazol-2-y1]-1H-benzoi
midazol2-y1}-phenoxy)-aceti c@ methyl ester. The title compound

was prepared analogo : of Example 1-56. 1H NMR (400 MHz,
,04 (s, 2 H) 7.37 (s, 2 H) 7.72 (d, J=8.59

A. 4-[5-(3-Trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-
diamine.

The title compound was prepared analogous to step A of Example 1-45. MS
(mfz) 336.0 M (+1), tr = 1.24, Meth 10
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G.

(3,5-Dichloro-4-{645-(4-chloro-pheny1)41,3,4]oxadiazol-2-y1]-1H-benzoim
WQizgI249418 phenoxy)-acetic acid. The title compound waB(T&P2e8/062900

analogous to step Cot Example 1-56. 1H NMR (400 MHz, OMSO46) 5

ppm 5.01 (s, 2 H) 7.43 (s, 2 H) 7.83 (d, J=8.59 Hz, 2 H) 7.90 (Ix. s., 1 H)

8.04 (d, J=6.95 Hz, 1 H) 8.17 (d, J=7.45 Hz, 1 H) 8.31 (d, J=8.46 Hz, 2 H)

B8s4§|§%e?hy1 &@[@E‘erﬁu&%ﬁ\'&%ﬂo he §|§M%§£11§zﬁ@)l%léz5\12"{)r°r1l-l-

) 516.9°'M 1.08, Meth ample 1
b%"@'{ﬂﬁ@'ﬁ&h@ﬂ?ﬂ%ny%l 3,430xadiazol-2-y1]-1H-benzoimidazol-2-y
1}-3 Erhélm!etbytpb@mﬂqupWeamblo@@@wW@ B & Intermediate 1. 1H

NI RIRALY- PARBIGERL, yn(ﬁl @é‘lﬁ*‘?ffi@ﬁrﬂge@ é)ééyérazzﬂe? 31(d, °J)a7 58

solutlon of 4-amino-3- nltro nzoic acid (3.64 g mol)'in D
HaydsHidded-HEB TM2170ky), 26" mmdB ﬁﬂooé[ﬁﬂ (:? icBop Z@Brh%o%)HA?t@ﬂ s, 05
Hjtee0add]ties, Thedzoiusion was @umed 0% P2,G for t0om(s, thet) 12.74 (d, J=8.34

H%Oligwe%q%w Z)OJ§3§ :II(})CMWO%?Q{ (§§ t%% mmgll)) Vyrisea}s%?jtclioinvcxj/as

stirred at 25 C overnight and Water was added. The resulting suspension
Exespidared and the solid was washed with water. The yellow solid was

e R R BB R R P IE
mffﬂleiﬂhfl%mw;!ﬁiérﬁrﬂ){ir@ﬂ?oxadlazol 2-y1]-2-nitrophenylamine

Ci

@

N~ | o \
N /Q\/N
N N
H
A. 4-[5-(6-Morpholin-4-yl-pyridin-3-ylamino)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-
diamine.

The title compound was prepared analogous to step A of Example 1-45. MS
(m/z) 353.9 M (+1), tr = 0.77, Meth 10

B. {5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-y1}-(6-
morpholin-4-yl-pyridin-3-yl)-amine.

The title compound was prepared analogous to step B of Intermediate 1. 1H
NMR (400 MHz, DMSO-d6) & ppm 3.34 - 3.39 (m, 4 H) 3.67 - 3.74 (m, 4 H) 6.92 (d,
J=9.09Hz, 1H)761-7.66(m,1H)7.68-7.80(m,3H)7.83-7.91(m, 2H)8.01 (br. s,,
0.5H)8.13 (s, 0.5H) 8.39 (d, J=2.65 Hz, 1 H) 10.43 (s, 1 H) 13.26 (br. s., 1 H). MS
(m/z) 507.7 M (+1), tr = 1.12, Meth 10

Example 1-54

(5-Chloro-pyridin-2-yl)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-
[1,3,4]oxadiazol-2-yl}-amine.
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A solution of 4-methoxybenzoic acid
N'-(4-amino-3-nitrobenzoyl)-hydrazide (750 mg, 2.27 mmol) and Burgess
Weugei#(162 g, 6.81 mmol) in THF (15 mL) was microwavedBt/BB2@)$m62900
20 min. The solvent was removed under reduced pressure and the
residue was purified by flash chromatography (heptane/Et0OAc = 1:3) to
give the title compound as a yellow solid. MS: m/z 313 (M+1). C.
4-[5-(4-Methoxypheny1)-[1,3,41oxadiazol-2-y1]-benzene-1,2-diamine
A solution of \
415-(4-methoxyp eny 1)1& 410xadiazol-2- -y11-2-nitrophenylamine ( 1.0
g, 3.21 mmpl}si Cpf Et HF (1:1) was hydrogenated over Pt02
(100 mgQ) at atm for 2-4 H. The catalyst was filtered through Celite and
wastéed itk EtOH and THF The solvent was removed under reduced

p?'es tngive the title compound as a yellow solid. MS: m/z 283 (M+1).
D.

(E)-3184%46KE zzbmdlemeewhﬁ[deE(mngdﬂaaolnﬁmlﬁm bienzsicridmtion of

I- } olut
CPK% %%rrﬁ' oxXyp eny%41 1oxag?§ %I 5&@%’ tzr%:grslgem:ét21 :;‘1§r1'n|rki5 %%mol)
torie g@ﬁmmmar@t@rmwcy%m%@ﬁymmrram A2 Rofictishtpia-
ple@i?ﬂ)m&BéﬁgoI&iemmb 6Em5mkeab6(hyat@md%)(tlifsm@r@mmhohﬁwanddd stir
S 1.34 mm ure,was
s [Pr'ghyé?lgt?v%@r an%ﬁn Eﬁ’gfagc?egt’ate ggugc%’eaégzv %rre mé;ga v%?ule
Cemsanivate theseoadinsed. or a@rwgan@tq@ryéma\staé*mmt@u &vanpatedhesalent
tolgheed wwug&vtmdmamﬁgale@mﬂ)ﬁﬁqmgx@@pﬁgl@moe@ﬁ%w@ﬁa heat the
rine, dried wit and filtere e ent
"9 %n%r{/teod\é@n er re %ed%ﬂlroe\@%re Ve ﬂﬁeo?“e (r:%%npou @E’Y tW%?LOAC
7@m4;|))ar]§ egd(aqtaw(ﬁm@uatae(h@@@h@wﬁmprgamc phase over Na,SO, and

coﬁc@?&%@%ﬁ%@%%ﬁhﬂ%é%ﬂﬁ%@?@ ¥liL) and dilute with water (50 rriL).
ime NnIic acl me

R BB 1 AL e BB Fresmtalias L soera {ACN
Mb@rhttmmﬁ@adméhg}&}eanﬁpdmwmhmmmwm swid: MetNVEBSOq Mbig)
DAY 88}3569&1 %’Eir' @ ﬁW%%WW@Q&“@F%% 5‘3/‘1?9%&3‘4%)7@ 7.85

one atm for 3 h. The catalyst was filtered thfough Celite and was washed
(yitH :OBParc@PIIR. Trd doerft AR EneAid B AR R RaRuSed B dsddrdautomer,
s,and)tBa9edit uevas pdfice hyHjassohensatogippdBgheptane/HIDNS m/z =

4’.?]:6? _%ye the title compound. MS: m/z 483 (M+1).
' @ 45-(4-Methoxypheny1)-(1,3,4)oxadiazol-2-y1]-1H-benzoimidazol-

2-y1)- 3,5-dimethylphenyl)-propionic acid Toasolutionof
Exafdp{e #5s8t-Methoxypheny1)41,3,4]oxadiazol-2-y1]-1H-

{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-quinolin-
2-yl-amine.

. D

N—N

Dissolve 2-amino-quinoline (88 mg, 0.607 mmol) in a biphasic solution of CHClI,
(15 mL) and saturated NaHCO, (15 mL). Add thiophosgene (47 uL, 0.607 mmol) to the
organic phase and stir the reaction vigorously for 3 hr. Add 2-(2,6-dichloro-phenyl)-3H-
benzoimidazole-5-¢carboxylic acid hydrazide (150 mg, 0.467 mmol) and stir overnight.
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benzoimidazol-2-y11-3,5-dimethylphenyl)-propionic acid methyl ester in
MeOH (10 mL) was added 1N NaOH (10 mL). The mixture was stirred at
WReget/ e then the resulting solution was carefully acidified to pET/ERLe0#I062900
1IN FICI. The resulting precipitate was filtered, washed with water and was
dried under reduced pressure to give the title compound. MS: rniz 469.1
(M+1). H1-NMR (MeOD): 5 8.40 (s, broad, 1H), 8.15 - 8.08 (m, 3H), 7.81

FI((%I‘ lﬂ‘i@%’aé‘tﬂ% 7E}(§4H tr:le aat%%lﬂzpl%l's'@ \%t%ﬁéfﬂ)zc?’n%!) (éoﬁtgnl%a%g{ﬁe

), 2.55 (t, 2H). 2
C%“(ﬂ”@@f%”@ﬁ e pﬁ‘?@lﬁﬂ‘:ﬁﬁﬂ ifjae ?Mo@@ﬁ%ﬁt? the polyeBe ARG, 8
mb26y336hamaljraethpiiAeayil))prdpinnicsatid FCORli BPSNodoling to room temp

4 t
dl%%uﬁgrf%%%ﬁb&ogn%gy& § me(ih %Egn%?ﬁ ré)\faﬁ ft oroacetarlr:Yr 3 i orgamc
PhBSRPItaS §9185h553”€t2°0§e'2$‘79§? mPn‘\’('_?f)’ |W¢Fﬂf"{9@foa|tﬁ@)yd ﬁH@ﬁﬁlﬂ%@*&H PLC
(38tBOZPAEIE /34,078 ﬁnmasmdn@d@&ﬁw EnetitdlsbinpaliBragid ylemaly ebad: 1H

Af of i e
N'g"n]% Q{IP BCWZ[HVI soﬁfon AR cyc ohg{zane 65%5?1 %ol)ﬁvwrs];g a5§de(;7j§s#km#o 7.69-
7 #de(meactio - 88|(stickF aB3782C2 Mit8r0S (dih,Jx8iflrbas Brk (DT orld, 339.35
anmgzg\@s(gngdi $ovhs thenshe selutiemwas warmed to 25C. After 30
min the reaction mixture was quenched Wlth water. The aqueous layer

was extracted with CH2C12and the combined organic layers were
Exearsbled voith water, brine, dried over M9SO4 and filtered. The solvent was

L
(4B AN Zaﬂgugs pﬁewfdigzwf 936114 s&%nﬁmé&&%eﬂw

M+ ) 4- Amlno 2,6-dimethylbenzaldehyde
dlmm %xabgg tic acid (16a).

2,2,2-trifluoro-N-(4-formy1-3,5-dimethylphenyl)-acetamide in MeOH (30
rnL) and was stirred at RT overnight. To the
suspensi S nﬂ\ﬁo_fgater and the solid was filtered,
wagh& withfwatdr, and dried. The Rqueous layer was extracted with
Ae-and the organic layer was wa%hed with water, brine, dried with
MgS0,, and filtered. The solvent was removed under reduced pressure
@ he residue was purified by flash chromatography (heptane/EtOAc =
3:1¥to give the title compound. MS: m/z 150 (M+1). C.
c13-(4-Formy1-3,5-dimethylphenyl)-acrylic acid methyl ester

A. (4-{6-[N'-(4-Chloro-benzoyl)-hydrazinocarbonyl]-1H-benzoimidazol-2-yl}-3,5-

dimethyl-phenoxy)-acetic acid methyl ester.

To a solution of .300 g (.847 mmol) of 2-(4-Methoxycarbonylmethoxy-2,6-
dimethyl-phenyl)-3H-benzoimidazole-5-carboxylic acid, and 6 mL of DMF was added
.1338 ml (.847 mmol) of t-butylaniline, .1953 g (1.02 mmol) of EDCI, and .1374 g (1.02
mmol) of HOBt. The brown solution was stirred at r.t. for 18 h. To the mixture was
added EtOAc, and water, filtered off solid to givethe title compound. Used directly in
next reaction. MS (m/z) 507.1 M (+1), tr = 1.13, Meth 10

B. (4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-
dimethyl-phenoxy)-acetic acid methyl ester.

To a 5 mL microwave vial was added .2010 g (.369 mmol) of (4-{6-[N‘-(4-Chloro-
benzoyl)-hydrazinocarbonyl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-phenoxy)-acetic acid
methyl ester, 5 mL of THF, and .1890 g (.793 mmol) of burgess reagent. The
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To a suspension of 4-amino-2,6-dimethylbenzaldehyde (1.0 g., 6.71

mmol) in enough 42% HBF4 to be stirred at 0 C was added a solution of
WOIZNDR B3 mg, 6.71 mmol) in water (5 mL) slowly. After 30 PAITVERIDB/062900

MeOH (20 mL) was added followed by Pd(OAc)2 (229 mg) and methyl

acrylate (1155 mg, 13.42 mmol). The reaction mixture was heated at 80C

for 30 min then the suspension was filtered through Celite and washed

sD(%BQnQ.%'@%s &Q@efcﬁl%%%% r H@é:tﬁdl BH%%%G'%%}PO:T‘HSQ}E%% I?gﬁ{ion

was washed with water, brine, dried with MgSO4, and filtere e solvent
wigSoRsRISTRIad AR MR BRI Yres surfiath BtRliGR 8Rl WA WY B Bliifed 18y 5) to
giflashedtitre orabng tmahy thRMR@ Mz THASOLE) 3 piargivedtiis 8t 3.72 (s, 4

, N 1 —
SR T 2 ERE h m 2o 0 .07 (0, g as e, 0.5 ) 7.7 - 5.0
ikt 8- 6P 324?12 ,%Qjﬁﬁéfhﬁéﬂ@)nﬁ?%@y#&h‘cgfﬂﬁé{ﬁWbsM%((ga!e)
4390, K. I+mmob ard MMeHAD/C (90 mg) in CH2CI2(20 mL) was

hydrogenated at one atm overnight. The catalyst was filtered through

Celite and washed with CH2C12. The solvent was removed under
Créfnid8-tEdtare-shanmb-teSdlexadiazal ik -y -hesreimisiazebgrihs; -
diteiansieithg Faedidadtye the title compound. MS: m/z 221 (M+1). E.

4-Amino-3-nitrobenzoic acid hydrazide To a suspension of .

+-amifls SO SDERUBE S Pl W alonsh S AP DA RIS g aa s OH

waiisispropgieadbdtiitiiti (¢0Q 3blzoVRENE fenpix i was stirfetRdsrert) 6.78
(sfar p7rin @ndkie hepesuitipgrvediow solwianavssastded. Rydrapise1 008 27 (m,

8 ol). esyliing orange ensi S, stir RT f h.

2 7D SRS ot T el Gzt T G g (-4 1.08
Metindfound: MS: m/z 195.1 (M-1). F.

[5-(4-Amino-3-nitropheny1)41,3,4]oxadiazol-2-y1]-(3-chlorophenyl)-amine

To a solution of 4-amino-3-nitrobenzoic acid hydrazide (320 mg, 1.63
EXamBleil-PMF (8 mL) was added 3-chloroisothiocyanate (277 mg, 1.63
(3p0rRith e 4r{6dS-¢dvedo sipbdrgt H I AP hatiea 2 Gl]-(B2-bengpBrizgazol-2-
y|mggm§_gggﬁgm the mixture was stirred at 6500 for 5 _h. The mixture

was allowed to cool thgln was poured into water. The precipitate was

filtered, washed with water and dried under reduced pressure to give the

title comp solid. M%:Hm/z 330.1 (M-1). G.

445-@3-C pylam 1,&ﬂ%fadiazol-z-yll-benzene-l,2-c|iamine

A su(sp nsion of [%(4-grhino-3-nitrop oeny1)41,3,4loxadiazol-2-y1]-(3-
chlopepfhenyl)-amine (245 mg, 0.74 mmol) and Pt02 (50 mg) in MeOH (30
as hydrogenated at one atm for 4 h. The catalyst was filtered over
2 and the filtrate was evaporated under reduced pressure to give the
e-compound. This was used directly in the next reaction.

A a
A

cl
A. 4-(tert-Butyl-dimethyl-silanyloxy)-2,6-dichloro-benzaldehyde.

To a 250 ml rbf at 0 "C was added 10.0 g (61.3 mmol) of 3,5-dichlorophenol, 120
mL of DMF, and allowed to stir 10 min. Then added 9.1887 g (135 mmol) of imidazole
and the dark yellow solution allowed to stir at 0 °C for 10 min. Then added 10.1770 g
(67.5 mmol) t-BDMS-CI, from pale yellow to clear in 1 min, allowed to stir from 0 °C to r.t.
over 18 h. Brought to 0 °C, and added 120 mL of water, and stirred 10 min. Extracted
with EtOAc, washed with water, brine, and dried with Na,SO,. Purified on silica gel
(EtOAc/Hep, 0:10 to 1:9) to give the title compound. 1H NMR (400 MHz, DMSO-d6) &
ppm -0.00 (s, 6 H) 0.73 (s, 9 H) 6.70 (d, J=1.89 Hz, 2 H) 6.99 (t, J=1.83 Hz, 1 H).
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H.
3-(4-(615-(3-Chlorophenylamino)-(1,3,4]oxadiazol-2-y1]-1H-benzoimidazol
W022002/048430dimethylphenyl)-propionic acid methyl ester POEE2IB0132900
of 4-[5-(3-chlorophenylamino)[1,3,4]oxadiazol-2-y1]-benzene-1,2- diamine
(210 mg, 0.7 mmol) and 3-(4-formy1-3,5-dimethylphenyl)-propionic acid
methyl ester (169 mg, 0.77 mmol) (from step D) in DMSO (2.5 mL) was
added Yb(0Tf)3 (86 mg, 0.14 mmol) and the mixture was stirred at RT for
72 h. The mixture was poured into water and the resulting precipitate was
BfiReGdd chiaradshiedrovinbenzaldghedeolid was purified by flash

Chrom%teg@cpmtt w&i%gl z@%é\ﬂﬁellaé@éa?goﬁgf@ﬁf@Ntﬁ/?gige(éhegﬂ%ol) of 4-

m Nnd as a tan soll m

(R Ay L 065 RO G AOT PR e, SLIC Iy T Ly added

481423500, 6H)6 BB Gf'sec(-lt#utZIIBHanBa)(ww& D4}, 26 BIr(CRIBIAHWESD stir at
A8l 1 7§‘OFﬁST33?h% Qg&ggweﬁo%(épéh&oﬁ Ras(8adbt 624884 m2 B3 2 Bénol) of

o st S Stk o st 78,0 9e8  Todoe s

wzelaBdgd )t 3nb- i adeith wipdh 80 yil)-pird Nibttit axci cillowed toansoiation tofor 18 h. The

ori- SRR AR B ROl I IR 20 L hRRR g7k,

-2-y1}-3,5-dimethylphenyl)-propionic acid methyl ester (190 mg
a@ﬁrﬂaﬁd.w'm o meYhRem A T@aﬂma@mfﬂ hEed w&hmm)to give
thentiliéempature WasNiR¢dx IRAZ D8 D-dBhé soiver@iasaenoved (s, 1 H)

14nger j‘iiHCﬁ\ﬁsO(,ﬁ%Lﬁf anfh paler Was Grdady, Hae resulting solution was

washed with Et0OAc and 1.0 N'H zl 14'mL) was added to the aqueous
phase. The mixture was extracted with EtOAc and the organic phase was

Cdgiachivsiosodiforaylipleentigsabetint acis ireithgVedtender reduced

ressgre the r iturat i
ot AR (B B 2 R Ma b e e
anghrth miz.gflwsé?m arided qmzn(sg%%aram!wf)mf@g@b@n@@maseﬁ ben
531%59«717 gbh‘r)rﬂol?;%f ﬁéﬁfa(ﬁgﬁmé’ $adTh olmn%%mszud)), Walafidddd) Allowed
oSl okl Bnadied o A thertl of s B LR B e o
glzerﬂzeylil}a @@nnm@thvrbwmﬁ%wanmmm mgpma?» 71 (s, 3H) 5.03 (s, 2H)
7 4%%s(4-Metoowphenyl) fis loxestiazni3-411:2nivaphrayegnine The

titte compound was prepared analogous to Example 1-59, steps E, F and

G using 4-methoxyphenylisothiocyanate in step F.
D. 2-(2,6-Dichloro-4-methoxycarbonylmethoxy-phenyl)-3H-benzoimidazole-5-

carboxylic acid.

To a solution of .7854 g (5.16 mmol) of 1,2-diaminobenzoic acid, 1.3580 (5.16
mmol) of 3,5-Dichloro-4-formyl-phenoxy)-acetic acid methyl ester, in 10 mL DMSO was
added .1255 g (.774 mmol) of FeCl; portion-wise. The dark brown solution was allowed
to stir open to air atr.t. for 6 h. The reaction mixture was extracted with EtOAc, then
washed with water, brine, and solid filtered off both the organic and aqueous layer to
give the title compound. 1H NMR (400 MHz, DMSO-d6) & ppm 3.75 (s, 3 H) 5.06 (s, 2
H) 7.37 (s,2H) 7.54 - 7.96 (m, 2 H) 8.08 - 8.35 (m, 1 H) 12.79 (br. s., 1 H) 13.23 (d,
J=16.42 Hz, 1 H). MS (m/z) 395.0 M (+1), tr = 0.81, Meth 10

E. (3,5-Dichloro-4-{6-[N'-(4-chloro-benzoyl)-hydrazinocarbonyl]-1H-benzoimidazol-
2-yl}-phenoxy)-acetic acid methyl ester.
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B.
3-(4-{615-(4-Methoxy-phenylamino)-(1,3,4]oxadiazol-2-y1]-1Hbenzoimida
W32 (6-dimethyl-phenyl)-propionic acid methyl ester  PCTER2008/062900

mixture of

415-(4-methoxypheny1)41,3,41oxadiazol-2-y1]-2-nitrophenylamine (320

mg, 0.98 mmol) and 3-(4-formy1-3,5-dimethylphenyl)-propionic acid

methyl ester (215 mg, 0.98 mmal) (from Example 1-60, ID),in H

(10 mU S 0E S L ER SR S R T 2 B ELok g S
(WarSA 40, (¥ Ahdrthd AAxIMegi8s stirred at 70 C for 5 h. After cooling the

mixture to RI, ammonium hydroxide was added. The mixture was

ith d ' ic | dried .
I S B oo
2ppigsrheecxyitanetie sildanethypasfed by chromatography using a gradient

of 821 fﬂé@%@&ﬁ%&ﬁh@%@rﬁe@%wg%mg&%%ﬂtﬁ SARBRpS1 M8 1H
e N oy R O NA T X I AN T
JZ8B9YA: 3, Bdrié oy hsHea§ HzpPoplohTcoRoid /=8 Fhe-itle. dinamdBeasm, 1

r t Stap] IV $3 24l ( .
VT OTArOn L8 O LA 1y e

MSO-d6): 6 ppm
(Mg 57 7B VhE Dk 7.1363(&%@ 897 Hz, 2H), 7.07 (s, 2H), 6.97 (d, J = 8.97
Hz, 2H), 3.74 (s, 3H), 2.82 (t, 2H), 2.50 (t, 2H), 2.09 (s, 6H). Example 1-61

G?'&i%éfﬁ%?@lﬂ%&félﬁxﬂé@%&émﬁﬁi%Z,Qj&é{&ik}ol-z-y|]-1 H-benzoimidazol-

H-berizoimidazol-2-y1 methy Iphenyl’)-propionic acid The title
2y RS HHE R518d analogous to Example 1-58 using 4-
chlor@benizieieanjsh inydivar edpasteaAatidus to step C of Example 1-56. 1H

YT AR " ter (E
N O e Y Pﬂ"if}‘?'&f?ﬁﬂ%yié%%’éo%’%?é? 2 1)

780rss Al 0A (d; 4~8.857K313 Hig)1 8 (a(T-45:HE 46 M8 - 3L{d /a8 1§, 13z, 2
HF834460rz. LHH) 865 (d, J=3.8634A17-HH}B. 4510, (3= 206 P1231(H)2H)S2Bk) 516.9

Mg-qiiﬂ?f’4%}(§§\’s/|NPW1gxample 1-62

et%oxy-phenyl)-(l,3,410xadiazol-2-y1]-1H-benzoimidazol-z-
y1}-3,5- dimethyl-phenyl)-2,2-dimethyl-propionic acid
Example 1-58
3-(4-{6-[5-(4-Methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-

dimethylphenyl)-propionic acid

N COOH
Besoers
o]
ol T
N/

A. 4-Methoxy-benzoic acid N'-(4-amino-3-nitrobenzoyl)-hydrazide

To a solution of 4-amino-3-nitrobenzoic acid (3.64 g, 20 mmol) in DMF (50 mL)
was added HOBT (2.70 g, 20 mmol) and EDCI (3.83 g, 20 mmol). After the addition, the
solution was stirred at 25 °C for 10 min then 4-methoxybenzoic acid hydrazide (3.32 g,
20 mmol) was added and followed by the addition of NEt; (8.35 mL, 60 mmol). The
solution was stirred at 25 °C overnight and water was added. The resulting suspension
was filtered and the solid was washed with water. The yellow solid was dried under
reduced pressure and was purified by flash chromatography (heptane/EtOAc = 1:3) to
give the title compound. MS: m/z 331 (M+1).
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A. 3-(44ormy1-3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid methyl
ester To a stirred solution of
W@-1a098rAD-3, 5-dimethylphenyl)-propionic acid methyl ester gurepaMe08as2900

described in Example 1-60, 2.2 g, 10 mmol) and ethane-1,2-diol (1.86 g,
30 mmol) in toluene (50 mL) was added p-TsOH120 (38 mg, 0.2 mmol)
and the solution was refluxed using a Dean-Stark apparatus overnight.
The solvent was removed under reduced pressure and the residue was
purified by flash chromatography using heptane/EtOAc (5:1) as eluent to

Bgive 348 Mdtbrasiephenyl)-8153 dloxadjasnbanl)-2oripentieradaminshy|
ester R%@I&@Hﬁrlﬁsﬁr%thg)@@eﬁ%ié'%lem 4-am|no -3-nitrobenzoyl)-h dra2|de (750

3- (44 31cI|o olan-2-y1-3,5-dimeth yl) |on|c cid
B PR 0 RS Lot N IRt L) was
nvaa@vm&é@tsl@ﬂlmfarﬁzolrﬁl& r'f’rLe@ba/QnBVMStﬂumndmfrW rezmgemmegsure and

m%frr@s.égerwas M&téuds aaé%mméta ‘ﬁé&aﬂ@)ﬁ%&thq $HIYighe the title

The solution wa stirred at 78;@([‘ r3 the reaction mixture was
CONBALRRASVAN 8‘&%?% 5u Ig)%lr J\)as extracted with EtOAc and
the organic layer was washed with water, brine, dried with MgSa, and

cliltereglid g ﬁQiK%Qg%ﬁ&Rﬁﬂ@‘@ﬁ&%%iﬁﬂ!ﬁﬁﬂﬂHﬁﬁ&%el Aiine

reS|due was_ purifie flash chromato using heptane/Et0Ac (5: 1|)
as ellﬁoéﬁf’ btlaR/@fsA(-ij- (4- methoxyphenyl(); (1, 3 Joxadiazol- 2 yl}-2-nitrophenylamine (

1[0 ]k ohame R -iy183, brid vh EtH NeRY1)12 \adihyelfvgametad namy ackt@e i Pio mg)
a?&ﬁ%r (f%'%ﬂ?%@'ka Qg@t%ygseﬁ‘@%tmﬁ%ﬁ) h Celite and washed with EtOH and

oxolan-2-y1-3,5-dimethylpheny1)-2,2-dimethy ionic acid
e%‘tlélﬁ'('i"faﬁ fS%"ﬁfﬁ%!Wﬁ%@J&ﬁ‘?Q (’ZBSFM_? il t%? {) S 5AmPard as a
yamegbmmlmlzsez@mmg) The suspension was stirred at ambient
temperature overnight and the suspension was filtered and washed with
acetone. The solvent was removed under reduced pressure and the

Dresid () w4-tenlfritMethaxy reBikid fralnxadiarg RapilaHdAenAgimidazol-2-
yRo3gpvaidd thrinsery B-2ceyme Hiiphritlit) s dimethylpropionic acid

methyl ester a ale e |I A alternatl eS| oft
ool B Y 08 Ao S R PSS 800 i Benzcne 1,2

diggNiree dS849d Him &Ry raesianik Qi@ﬁrmw&ﬁa@ﬂmwwwﬁmmd methyl
ed18FQESH BiaS Dubhing) treatapidheaniéide dyrd 3 OUESDMF and 1 mL of water

3-io 2-dimethyl, propionate meth e 5 equ |v) as a .
WSS LRI AL e b LM KR QN Gt R o 20 min
Etbyhﬁfee@tsrwpﬁoacwmmm@tw%ﬁm a\thﬂgébh@matarm @@dl%‘ﬁ g oanic layer

wﬁ@gépgr@%\ér@ftﬂé%ﬂ¥éu§ Ry &imelwiasey Nﬁﬂ@f@ﬁ@th‘ﬁ@%ﬂfﬁﬂééﬁorgamc

was added followed by a su ue i solution of
S REIS HERF dHU A le B 11t PR B OSSOt was
retenvedraitdes fedutedunabs CRIS ginalisidiindicaneal tite MSmpletd 81 (M+1 )
consumption of the staffing trifiate. It was cooled to room temperature and
the insolubles were removed by filtration. The filtrate Was placed ina
E separibrPIHHEMEBUHERERMITA A eeadiraland I e Sl g -2-v1-

3, 6rdinakibgl plinvl Bopianit ecitersthigdstevacuo. The concentrate was

purifigd by, golynn chggom ﬁé? r earﬁﬁﬁt t )
deS|r§d p?%%uct LCI\IE;IS F\%o%p{%, [@%p-ntlon time ?Ijeé H?&E%Yé%l E% 1H
eLf&'g@ldeol-Z yI}-3,5-dimethylphenyl)- acryllc acid methyl ester (1 0 g) |n 40 mL

Ets)mr{SH54(4)Mmhmmbem&dh%]e%a@mk%gﬂglmbmmmdam -B: The
a\é s% §, %I t?m §eqi m‘g&%,%ﬂ%@y&eﬁﬁf The solvent
xone 42 mmo was a

mg, 0. 6 to a mixture o
Was (A4BIPN§e - ?Bdﬁfm@ﬁ%ﬁﬁerﬁyﬁéuﬁdlﬁﬁ@thmeprfﬁﬁ@h‘@ RS nistiipeshyr flash
cHidatatograpHy( e prae ATt Ae[S-(4) to give the title compound. MS: m/z 483 (M+1).
Methoxy-pheny041,3,4]oxadiazol-2-ylkbenzene-1,2-diamine (prepared as
described in Example 1-59, 300 mg, 1.06 mmol) in DMF (8 mL) and water
(0.8 mL), and the mixture was stirred;gbroom temperature for 18 h. The
mixture was partitioned between EtOAc and water. The EtOAc extract was
washed with brine, dried over Na2S0O4, concentrated and
chromatographed to give the title compound. m/z 511.3 (MH+). C.
3-(4-{545-(4-Methoxy-phenyl)-0,3,430xadiazol-2-y1]-1H-benzoimidazol-2-

vI1L.2 E- Aimathvlioenharmvy1)Y.2 2. AdAimathvicnraoninanie acrid



A mixture of

3-(4-(545-(4-Methoxy-phenyl)-[1,3,4]oxadiazol-2-y1F1Hbenzoimidazol-2-y
WaoRHFudimethyl-phenyl)-2,2-dimethyl-propionic acid methyl esteriiB#0o0n8@s2900

0.667 mmol) and aqueous 1M NaOH (5 mL, 5 mmol) in MeOH (5 mL) was

stirred at room temperature for 18 h and then heated at 50 oC for 1 h.

After the mixture was cooled to room temperature, the mixture was slowly

acidified to pH 2-3 by addition of 3M HCI. The product precipitated and

was separated from the solution. The solid was dissolved in a small

Fauantiy(b{BIsEMattiqrmiten yy-14B14Iogadirzoic2giiet itd dieaimidasohd-y1}-

3@&@@{@@%%@,(@@&9@&@ MHz) 6 ppm 8.55-8.45 (m, 1 H), 8.23 (d,
J 8H22H)8 7.95-7 726dJ—

1H 85(m, 1 H
2 H), 7°15(@. 2 B g’62( 3%(42{83%4@’\% h%é%@%f 34105 agqﬂ' YI-1H-
bmﬂoﬂ@ﬁﬁg@hﬂ—ﬁﬁ&i@mp{bﬂpﬁ@yl) propionic acid methyl ester in MeOH (10 mL)

wias (GafRdor i EBpropheny 1%%%@%%%@/&b@ﬁwbﬁﬁ@mwm@rxsumng
53!} -3,5- dimethyl hen %Jﬁpropyll honlc acid0 OH ' "
84739 B B R el TR s ing dsigitate was

fi byt T\maarmdspemsmamf drainwias-2iGdinnetby |Esheald gingsie. (8. GoggRe. the title

cOP8 8‘8‘5@@%%1?& SR ’\3'91 13@\‘#5{1\/%’6 H§5‘h6°(?eo?<§ O\ﬁf ®Gs5 _ 8.08

was a solution of Na 20.1 in water (10
(8ot 7Adfets3brans. 4t G, 1|6|éfé)H fsﬁ)%ll'jamaﬁ)aa arfd olfoWed: b'§}‘|) 2.93 (t,

2R (©asc)2 26y, 2y ausiriethyl allylphosphonate (5.38 g, 30.2 mmol). The
reaction mixture was heated at 80C for 30 min and the suspension was
filtered through Celite, washed with CH2C12. The filtrate was extracted

ExamePER and the combined organic layers were washed with water,

shange.[griecwmshddastHarnd fiite Bosl ok hai 2OV 20§ IR KH 2 RAl 4aLRL2-y[})-3,5-
dh red ced res ure and the re idue was purified by flash chromatography
sid gra rRrOPhomf:aﬁ% tOAc (10:1 to 5:1 then followed by 100%

EtOAc) to give the tjtfle sompoung,as a light yellow oil. MS: m/z 311 (M+1).
E -3 (41(6 ~( Chl’oro;enyl) -(1,3,4]oxadiazol-2-y1]-1H-benzoimidazol-
-3,8dimethyl-phenyl)-allyllphosphonic acid diethyl ester
A. 2,2,2-Trifluoro-N-(4-formyl-3,5-dimethylphenyl)-acetamide
To a solution of N-(4-bromo-3,5-dimethylphenyl)-2,2,2-trifluoroacetamide (US
Patent 6,391,865) (14.0 g. 47.3 mmol) in THF (200 mL) under nitrogen atmosphere at -
78 °C was added slowly methyllithium/LiBr (44.1 mL of a 1.5 M solution in Et,O, 66.2
mmol). After 5 min of stirring, sec-BuLi (47.3 mL of a 1.4 M solution in cyclohexane, 66.2
mmol) was added slowly to the reaction solution at -78 °C. After 5 min, anhydrous DMF
(25.5 mL, 331 mmol) was added slowly then the solution was warmed to 25 °C. After 30
min the reaction mixture was quenched with water. The aqueous layer was extracted
with CH,Cl, and the combined organic layers were washed with water, brine, dried over

MgSO, and filtered. The solvent was removed under reduced pressure to give the title

compound as a yellow solid. MS: m/z 246 (M+1).
B. 4-Amino-2,6-dimethylbenzaldehyde

A mixture of the above 2,2, 2-trifluoro-N-(4-formyl-3,5-dimethyiphenyl)-acetamide
in MeOH (30 rnL) and 1N NaOH (30 mL) was stirred at RT overnight. To the suspension
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The title compound was prepared analogous to Example 1-59 (steps A -
E) using 4-chlorobenzoic acid hydrazide in step A and

W BEgq@ftrmy1-3,5-dimethylphenyl)-allyl)-phosphonic acid eiatmp2eet@62900
in step D. C.
[3-(4-{645-(4-Chloropheny1)-(1,3,4]oxadiazol-2-y1]-1H-benzoimidazol-2-y
1} 3,5-dimethylphenyl)-propyl]-phosphonic acid To a solution of

- 4-chl h 41 d |-2- id |-
V505 BTk TR SRR i ARy Ol 60
Thﬁm!;qm@mmweﬁmpmg/&m&é@&nmﬁhb@dmbmﬁw@r(w&wnﬁhq@wth
V\)El@foﬁr%@dég@d'w&;ﬁ%.g@s %rﬁl%?éd?fﬁérsje&/fnt%%mgfég‘@%er reduced
remove naer reguce ress slague was Imie rse
PSSR0 AP 1o SR BB D 3 oS P R A P A e = 4:1)
td\uimrremlgmhwnﬂemsmtzumao B ritz 523.1 (M4-1), H1-NMR

(DMSOdG)Sppm846(S 0.6H), 8.19 (d, J = 8.59 Hz, 2H), 8.0 (d, J =
8.21 Hz, 1H), 7. 88';(_‘3 broad, 0.4H), 7.72 sd J =8.59 Hz, 2H), 7.05 (s, 2H),
Gea (éﬁmé“ﬂi gﬂ?t'ly'fé‘&ﬁy'i‘ﬁﬁ '&fﬂﬂ 'Eﬂj"i’fﬁé?ﬁble 1-64

(3 {3, 5elximetbgrisibheA B-pimdrogR[B-dimethylbenzaldehyde (1.0 g., 6.71 mmol) in

uéﬂ%&“i"‘/a?-féﬂ Wb b P@d‘é?ﬂ“@%‘ Qdé’@d@‘é‘&éﬂ}oﬂr&ﬂ%&&r@h?ﬁéﬁ‘ﬁﬁ% 71

on O he title comp ound was isolated as a by-pro UCt of

MR Sy RRIIA a}lral oW bl(}ﬁﬁ%rs}gﬁé”h%trﬂ Exdfs5E 128 gﬂé Bdded ¢sjlowed
bMISI(OAZ) 8229 (M dhdHidefiivl Re(DAASD186)mG, piad 2 5106 {STheaad cldh) mixture

wgéﬁgatgéc% Q’éﬂ% (ﬁ)gﬁ ﬁ'fé#t sa 'éns@rp 4gﬂr%ere§ %ﬂrruzgzhl\?ghté gf]id

2H 2.65 (t
Wﬁﬁﬁﬂ.‘lyltE pe'l'lhggltrate was extracted W|th CH.CI, and the organic layer was

wedéd{aidwatddainaxyphanyitiiligEdloxadifizeled: yHelddramaoum idamled-
uX&éF%é%ugé@%Fgglﬂr]g QXQJ)ﬂPé oRyiph9se Bﬁﬂh%é‘ %')(;jﬂash chromatography

(heptane/EtOAc = 10:1 to 5:1) to give the title compound. MS: m/z 219 (M+1).

D. 3-(4-FormylI-3,5-dimethylphenyl)-propionic acid methyl ester

A mixture of 3-(4-formyl-3,5-dimethylphenyl)-acrylic acid methyl ester (900 mg,
4.1 mmol) and 10% Pd/C (90 mg) in CH,Cl, (20 mL) was hydrogenated at one atm
overnight. The catalyst was filtered through Celite and washed with CH,Cl, The solvent
was removed under reduced pressure and the residue was purified by flash
chromatography (heptane/EtOAc = 5:1) to give the title compound. MS: m/z 221 (M+1).

E. 4-Amino-3-nitrobenzoic acid hydrazide

To a suspension of 4-amino-3-nitrobenzoic acid (1.64g, 9 mmol) in THF (25 mL)
was added diisopropylcarbodiimide (1.13 g, 9 mmol). The mixture was stirred at RT for
15 min and to the resulting yellow solution was added hydrazine (600 mg, 18 mmol). The
resulting orange suspension was stirred at RT for 2 h. The solid was filtered and washed
twice with THF to give the title compound: MS: m/z 195.1 (M-1).

F. [5-(4-Amino-3-nitrophenyl)-[1,3,4]oxadiazol-2-yl]-(3-chlorophenyl)-amine

To a solution of 4-amino-3-nitrobenzoic acid hydrazide (320 mg, 1.63 mmol) in
DMF (8 mL) was added 3-chloroisothiocyanate (277 mg, 1.63 mmol). The mixture was
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9- Me4/ The title compound was prepared analogous to Example

1-58 using [(E)-3-(4- formy1-3,5-dimethylpheny1)-ally1]-phosphonic acid
wai2aps/Destr (Example 1-63, step A) in step D. MS: m/z 519. 1p@viHiD2008/062900

H1-NMR (MeOD): 6 ppm 8.53 (s, 1H), 8.32 (d, J = 10.23 Hz, 1H), 8.13(d, J

= 8.97 Hz, 2H), 7.98(d, J = 7.96 Hz, 1H), 7.18(s, 3H), 7.16(s, 1H), 3.92 (5,

3H), 2.78 (t, 2H), 2.23 (s, 6H), 1.97 (m, 2H) 1 71 (m, 2H). Example 1-66

thox 4 1]-1H-in 2- -
erF% {56.;3% ﬁ’?e?} tsﬁ%%?}#lyégzl > o ¥ Jd%ed agg th r¥1l>lt§re5 was
stirred at 65 °C for 5 h. The mixture was alIowed to cooI then was poured into water. The
precipitate was filtered, washed with water and dried under reduced pressure to give the

titte compound as an orange solid. MS: m/z 330.1 (M-1).

G. 4-[5-(3-Chlorophenylamino)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-diamine

A suspension of [5-(4-amino-3-nitrophenyl)-[1,3,4]oxadiazol-2-yl]-(3-
chlorophenyl)-amine (245 mg, 0.74 mmol) and PtO, (50 mg) in MeOH (30 mL) was
hydrogenated at one atm for 4 h. The catalyst was filtered over Celite and the filtrate was
evaporated under reduced pressure to give the title compound. This was used directly in

the next reaction.

H. 3-(4-{6-[5-(3-Chlorophenylamino)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-
yl}-3,5-dimethylphenyl)-propionic acid methyl ester

To a solution of 4-[5-(3-chlorophenylamino)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-
diamine (210 mg, 0.7 mmol) and 3-(4-formyl-3,5-dimethylphenyl)-propionic acid methy!
ester (169 mg, 0.77 mmol) (from step D) in DMSO (2.5 mL) was added Yb(OTf); (86 mg,
0.14 mmol) and the mixture was stirred at RT for 72 h. The mixture was poured into
water and the resulting precipitate was filtered and washed with water. The solid was
purified by flash chromatography using 10% MeOH/CH,CI, as eluent to give the title
compound as a tan solid. MS: m/z 502.0 (M+1). H'-NMR (DMSO-d6): 5 ppm 12.91 (m,
0.6H), 10.93 (s, 0.3 H), 10.48 (dd, 0.3H), 8.33 (s, 0.4H), 8.13 (s, 0.6H), 7.89 - 7.73 (M,
2.3H), 7.68 (d, 0.3 H), 7.59 (d, 0.4H), 7.52 (m, 1H), 7.46 — 7.35 (m, 1H), 7.08 (s, 3H),
3.61 (s, 3H), 2.87 (t, 2H), 2.69 (t, 2H), 2.10 (s, 3H), 2.09 (s, 3H).

. 3-(4-{6-[5-(3-Chlorophenylamino)-[1,3,4]Joxadiazol-2-yl]-1H-benzoimidazol-2-
yl}-3,5-dimethylphenyl)-propionic acid

To a solution of 3-(4-{6-[5-(3-chlorophenylamino)-{1,3,4]Joxadiazol-2-yl]-1H-
benzoimidazol-2-y!}-3,5-dimethylphenyl)-propionic acid methyl ester (190 mg, 0.38
mmol) in MeOH (10 mL) was added 1.0 N NaOH (1.14 mL, 1.14 mmol) and the mixture
was stirred at RT for 24 h. The solvent was removed under reduced pressure and water
was added. The resulting solution was washed with EtOAc and 1.0 N HCI (1.14 mL) was
added to the aqueous phase. The mixture was extracted with EtOAc and the organic

phase was dried over sodium sulfate. The solvent was removed under reduced pressure
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A.4-Bromomethy1-3-nitrobenzoic acid benzyl ester To a solution of

4-bromomethy1-3-nitrobenzoic acid (2.0 g, 7.69 mmol), benzyl alcohol
WOrBBULp04882 mg, 7.69 mmol) and 4-dimethylaminopyridine (2&rmg200%/062900

pmol) in dichloromethane (5 mL) was added DCC (1.59g. 7.71 mmol) and

the mixture was at stirred RI for 3 h. The mixture was filtered and the

filtrate concentrated. The residue was purified by chromatography using a

q?tﬂ% S‘Ig'e”iES’W JRne/elny ARG T CompQund asalive
sqma(MSzMa(ﬂp&muhaxytdwmmmsj@)d@mwmtnmghéﬁw}mﬁyq—sH ), 12.12
33151%@@ At 93 é% rg 9 4-bremamety-Sonitraeng OdHACIE3 (d, J =

%eﬂﬁ% i % ii” §%>%n§é&@8?c5€éﬁ I Haidlaser

then added 3-(4- formyl -3,5-dimethylphenyl)-acrylic acid methyl ester
E 1@ Rghp mmol) (Example 1-60, step C) and potassium carbonate

a

1.6 11.8 mmol) and the mixtur s stirred for C 18 h. The
ST R R AR R et K e
3Srdienetieylphesyl) e epaganiacdeigbr was dried, filtered, and solvent
removed under reduced pressure. The residue was purified by

chromatograp i 0% gradient of heptane/ethyl acetate to give
the title com[%m yl

2444 (R nﬁ,ethoxycarb nylviny1)-2,6-dimethylphenyl]-1H-indole-6-
carboy ylate A mixture of benzyl

wl -244-((E)-2- methoxycarbonylvinyl) -2,6-dimethylphenyl]-

V'”@i&%@?ﬁﬁ?ﬁ A g TR eBRR R e

remoVée litelevmpduod avpsauepesearmhdteg pesithiBxemota dto§ratirstbusirand G

ug}nﬂgoﬁﬂe/ﬂ,g@gp@%ﬁg&ﬁgg%gﬁé@]wg{ngﬁate to give the title compound. D.
244-(2-Methoxycarbonylethyl)-2,6-dimethylphenyl]-1H-indole-6-carboxylic

B. 3-(4-{6-[5-(4-Methoxy-phenylamino)-[1,3,4]oxadiazol-2-yl]-1H-
benzoimidazol-2-yl}-3,5-dimethyl-phenyl)-propionic acid methyl ester

To a mixture of 4-[5-(4-methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-2-nitrophenylamine
(320 mg, 0.98 mmol) and 3-(4-formyl-3,5-dimethylphenyl)-propionic acid methyl ester
(215 mg, 0.98 mmol) (from Example 1-60, step D) in EtOH (10 mL) was added a
solution of sodium dithionite (511 mg, 2.94 mmol) in water (4 mL) and the mixture was
stirred at 70 °C for 5 h. After cooling the mixture to RT, ammonium hydroxide was
added. The mixture was extracted with EtOAc (2x) and the combined organic layers
were dried over magnesium sulfate. The solvent was removed under reduced pressure
and the residue was purified by chromatography using a gradient of 80 to 100%
EtOAc/heptane as eluent to give the title compound. MS: m/z 498.1 (M+1).

C. 3-(4-{6-[5-(4-Methoxy phenylamino)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-
2-yl}-3,5-dimethylphenyl)-propionic acid

The title compound was prepared analogous to Example 1-59, step I. MS: m/z
482.1 (M+1). H'-NMR (DMSQ-d6): 8 ppm 13.00 (s, broad, 1H), 10.47 (s, 1H), 8.04 (s,
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acid A mixture of benzyl

244-((E)-2-methoxycarbonylviny1)-2,6-dimethylphenyl11-1Hindole-6-carbo
WenAeae/(8B00mg, 2.16 mmol) and 10% palladium on carbon (92 0Wkm 062900

mL of 1:1 ethyl acetate/ethanol was stirred under a hydrogen balloon for

18 h. The catalyst was filtered through Celite and the filtrate was removed

under reduced pressure to leave the title compound. MS: m/z 352.2

+1). Retentiog fime = 1.35 min (et nEx _

R PR BV by B SR A B b 2T e 210 374
(38, 8-0iA8th(-pHpR/BOdtopibnated (s, Gid).a mixture of

244-(2-methoxycarbonylethyl)-2,6-dimethylpheny11-1H-indole-6-

carboxylic.acid (200 mg, 570 pmol) and HOBT (85 mg, 630 pmol) in THF
Emfgj\/fjs added EDC1 (164 mg, 860 pmol) and the solution was stirred
3#RE- [ (410 mano Fieny B-[4 31 4] oxaoli azeh@:y X M drenzici midhAgbRavika, 5-
d{,:l,%gn hBROIPEBISbI TaHd(5 ML) was added and the mixture was

stirre gt RI ?08?8 h. The solvent was removed under reduced pressure

and the residual.atgrial was chromatographed using a 50-90% gradient

of heptane/eth et @f he title compound. F. Methyl

3- [SA4me oxypheny1)41,3,41oxadiazol-2-y1]-1H-indo1-2-y1}-3,5-

“di ylp\ etly1)-propionate A mixture of methyl

3-(4-{6;[Nl=(4-methox -hydrazinoca -1H-indal2-A-3 5-dim
ey D B e AP B et 5
ChRjOBBTpImadiydHRZiCED hit§Rva s et aaY hi Sreitaib AR sirdius erionic
adidOfefiey 36tERiEBRRIBOIVEMtstersTEmengt I MB e mw_hqmswr/mmh |
sidue chr tq sing -70% .gradient of hepiane/e
P L S Sha o P 2 BISTEY DUBREPHRY 7 02
(B{&-B4EHE- BtHoSG fthehy B84, B h did sy 283 (indid). 2.6 (B BH).

2dingtiaydphenyl)-propionic acid A mixture of methyl
3-(4-{645-(4-methoxypheny1)11,3,41oxadiazol-2-y1]-1H-indo1-
2-y1}-3,5-dimethylphenyl)-propionate (35 mg, 73 pmol) and 1N NaOH
Examppe 1624 pmol) in 5 mL of 2:1 water/methanol and 5 mL THF was
3%@-393[13-@%91 &&%hqﬂﬂ?—ﬁ%ﬁ%&%ﬁ@%‘jﬁq ML B RHE R EORRG RS-
n

and the residue was stirred with water, and neutralized with 174 pL of 1N
dimethy RS IR A S EEYER QMUE RSP with water, and dried to the title
\comd. /W‘-WR (DMSO-d6): 5 ppm 12.14 (s, broad, 1H), 11.62 (s,
°H @ v 3H), 7.76 (m, 2H)\ 7.19 (d,}J =/8.8 Hz, 2H), 7.06 (s, 2H),
6,46 {5, 1H), 3.88 - @ 7A H2\2H), 2.58 (t, J = 7.6 Hz, 2H),
2.12 (5, 6H). MS: 7 (M Retention time = 1.33 min (Method
10). High Res MS (M+H): theory 468,1923, measured 468.1918.

A. 3-(4-formyl-3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid methyl ester

To a stirred solution of 3-(4-formyl-3,5-dimethylphenyl)-propionic acid methyl
ester (prepared as described in Example 1-60, 2.2 g, 10 mmol) and ethane-1,2-diol (1.86
g, 30 mmol) in toluene (50 mL) was added p-TsOH+H,O (38 mg, 0.2 mmol) and the
solution was refluxed using a Dean-Stark apparatus overnight. The solvent was removed
under reduced pressure and the residue was purified by flash chromatography using
heptane/EtOAc (5:1) as eluent to give 3-(4-[1,3]dioxolan-2-yl-3,5-dimethylphenyl)-

propionic acid methyl ester as a colorless oil.
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Example 1-67

3-(3,5-Dichloro-4-(6-(5-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-y1]-1H-benzoi
Wenpde¥0+314/1}-phenyl)-propionic acid Cl A. PCT/EP2008/062900

3-(3,5-Dichloro-4-formyl-phenyl)-propionic acid tert-butyl ester.

3,5-dichloro-iodo-benzene (5g, 18 mmol) was stirred at room temperature

as a solution in DMF (50 mL) containing tert butyl acrylate (6.5 mL, 2.5

TR R A U e e metah R BB e ey ester

(10 gk g FeemotidhimTxire vad-y edded danAZSuongen titioneie tistweas wided
sRW, ethxl @saiate: #@r'@%@t@.ﬁﬁww&:wq Aiesl OXaE MRAARSIMRY (4 29 g,

fI d Il f sili il | pl
SRE e Jg‘%%atﬁa%” R A A o0
macitiee thbusdatistemateneevapouatiomed svit winite rs dlie. add MR aD OvistH z,
eQM&é&QFﬁ) BRIAL £ (Re SidaRAayL: da&@%é%&hwak?%ﬁwaﬂr@o%m

z, 1 H) 7,59 (t, J=1.89 Hz, 1 H) 7.81 (d, J=1.77 Hz, 2 H). A solution of
N@§§>Saﬁf#ctttsr%dpﬁeﬁﬁelwt,we%ﬁa%%m5%&Hr&dgprfmrﬂ@mﬁhe residue
wathaurifled 69 flatl) vrasnchiatgephwithipdatapian a/EdeABE01ray) caftat ugag-(4-
(SRS IS WilhalpaREn ARchemh ARl os by diapRRANISIKFE -

vigorously at'room temperature over night. ‘After removal of excess
C?t%?é@@fty catalyst was removed by filtering mixture over a pad of celite
and the resultlng solution was evaporated to afford
vl C te I
TI§S é%?erg ?ngoREf?% I\sl) Q%&%ﬁ@ gﬁosggfébﬁg?@?@“zoi éﬁn@tﬂyl%?‘o{?omc
agiy peghy 59929H§127% ¥ PMeyinggetopeP? ms)and ‘P‘Bter ( ?@&gwmmaﬁded
AR3rE61BiCtE® rag@ HEry BuB pepigitionas dtieddoattihiséert (8:@parattienelinight

c!_tﬁe(ggsmlr)s% sCT l‘f‘é?%aa adr(;de)?ﬁ roe%w w%ﬁ 3 % ! "‘Ht“m fvent'\a/as removed

c clohexanes: eresutln re colore omo en

ueféﬂurﬁtvw@sosﬁﬁéaetﬁmethmwé@éﬁ wes mnf fst h)hféaﬁb@hrammﬂ@ramfrélsmg
héMFe(BE0AB5:2) a8 )jWaS aldechyh BE-Smhamipiprsn e achabiaastpioniécid

rat d ammonlum chlor|de solution at - 78C. Removed ice bath and
ﬁw esferas.a CPa oy o
reaction t eac room temperature. Evaporation of volatiles in
vacuo, partitioned between water and ethyl acetate. Combined ethyl

A@%ﬂ@teﬁ@fémse%r& rﬂréqﬂr@\éemasagmwm&me and appropriately
I}&rded onto a SI| gel column.. Isol d 60 ft|t

d after
R ARG N oL RSO0 B A LBl e et o R (06125
1 MYt CIITORMEARIE-0)t5 pitngdn3s bubling tmougmtas X028 M, 2

(
PO e OB A sy oo

a”tdo”?féﬁaﬁtl? SR A0 60 bRt Rty Rk for © h Under
nitoGemcatoepizeie. dtidaN spblachinFEAiEodEnuyil)-hf draricg-E5in
dlﬁemﬂr%ﬂ?;ﬁ%}tu%?om&@n%oﬁgfe %gggé&é%ﬁéﬁgmey) é’g%érgﬁuséht addition

reagent. The susgensmn was placed in the microwave at 150 C for 3

°frﬁ|ﬁ°"tt89ﬂ1@‘ EUREEN ML TehiaRBYARS ires he Eﬁ%@é@]—t"’éﬁ&t{ﬁéd at
thp reciE tetes evareccfollechachbiyL D vistiomatgsid dhditiatetitta ec oonpoetect odddmption

of'}lM @téﬂ% Mﬁ!ﬁe DW&% 9&)@ &Pmo%%én%erlat@r@?arﬁzmé H%J ?eé%f;re

2 H)
iy S SN NG HIA 156 FARSH 5 FSSPRESYORfutHreand washed with 1N

HCI and brine. The organic layer was dried with MgSQ, and concentrated in vacuo.
The concentrate was purified by column chromatography (heptane/ethyl acetate) to
provide the desired product. LCMS: Method 10, retention time = 1.41 min, (M+H)+ =
249.2.
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B. 445-(4-Chloro-pheny1)41,3,4]oxadiazol-2-y1]-benzene-1,2-diamine.
To a 25 mL rbf was added .4137 g (1.31 mmol) of 4-[5-(4-Chloro-pheny1l)-
WL2808jodtliazol-2-y1]-2-nitro-phenylamine, 4 mL of THF/EtOH CIL/EP2008/062900

Vacuum flushed 3x, then added .1655g of Pt02 (40% by weight) as a

slurry in 2 mL of THF/EtOH (1:1). Flushed with H2 3x. Allowed to stir at r.t.

for 18h. Added 10 ml DCM, and Celite let stir 1 h, then filtered over Celite
pad, and rinsed with 20 mL DCM. Reduced in vacuo to give the title
compound. 1H NMR (400 MHz, DMSO-d6) 6 ppm 4.85 (br. s., 1.7 H) 5.31
B(¥-(4-{St[3-(4yMednaxy -pherod) ik 3ulaxadisr @ -yik-d i enBsimig azaly2-yl}-3,5-

d?m’e@ﬁﬂ-d?&?ﬁ-!z!é»éiMtﬁﬁ%r%%gﬁ@a&aﬂn&ﬂ?r&%(m, 2 H). MS (m/z)
e

287.2°M (+ = 1. . . .
(5 RGOS SR B R AR TR SRR et
pleayt 2 2ydiretiampiepiapioadt awathid katerty2&& teg, 1.00Toradl0and defpr(4-
Méﬁldwlﬁr?é#%%%71%8@&%@%-%ﬁz&ﬁéﬁ:@-@@mﬁg‘é’gﬂgﬁed as described in

[1,3,410xadiazol-2-yli-benzene-1,2-diamine; .4000 g (. mmol) of ,
Exanie dicSlotd24n o 6 BMSR)- DM ISR A ARAUAELIS Eatler R R mixture
wandtbratlaofdoM SthpEcathre Gark8dnoviheswintioa wasspaditeohed3twe el #80AC
afWRP! FREEToALQNRLIG U ARRBIG M dRhd TN EBVATEBLHA EHYEGnrateo

and washed with water, brine and dried wi a2S04. Purified on silica
agd cpARTMIEEERR hebie Y B NS e S amp eRACBHR DB Ine (MH MR (400 MHz,
DMSO-d6) 6 ppm 1.39 (s, 9 H) 2.64 (t, J=7.33 Hz, 2 H) 2.92 (t, J=7.26 Hz,
27505y . 758 adiB SN AE {75463 5.
A A o A AR R N AU
dignsthy hrhenyh-252-tHmathyl-arepionis asig) 571.1 M (+1), tR = 1.59, Meth
10 D.A mixture of 3-(4-{5-[5-(4-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-

i

m@JLE§ {. T hare parenes, SMDiNa{ih ¢ ae-fsonmol) in MeOH (5 mL) was stirred at
ro’dﬁlﬁﬁﬁnpbfégw@fbé,%‘lﬂ@mlﬁé@' fhaagéd-édﬁ?eozeﬁrmiﬂa%ﬂgzwhmgwwwr
opionic acid ten-butyl ester, a few drops nisolg. a HCI.in

SIS 50 R B MR SR S s P 2 lon o
3VeHEiom haiRtaseah aEseipiiatast pd o am seprraiesi fivenpheitelitisnbddie prid@as
di%&MNMR dgggmawaeawa(smm%@t%ﬁ?@d@,@ﬁ@ﬂaqmpmﬂ : _-ti’kl'é
cPSy 55 Rl T N R AL H208 PR 8 45 ) )28 (o,
= @z J28I1 8, 2239, K7 8 He) 8 8BR-789877 @, (H) 18)56.261(6 J £ BIHMB H/Z)1 5 (s,

+ s - +

H-benzoimidazol-2-y1]- pheny1}-2,2-dirnethyl-propionic acid
Example 1-63

[3-(4-{6-[5-(4-Chlorophenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-
dimethylphenyl)-propyl]-phosphonic acid

A. [(E)-3-(4-Formyl-3,5-dimethyl-phenyl)-allyl]-phosphonic acid diethyl ester
To a suspension of 4-amino-2,6-dimethylbenzaldehyde (3.0 g, 20.1 mmol)
(Example 1-60, step B) in enough 42% HBF, to be stirred at 0 °C was added a solution
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A.

2-0-(2-Methoxycarbony1-2-methyl-propy1)-2,6-dimethyl-phenyl]-3Hbenzoi
W8y ole4secarboxylic acid. 7.6 g of 3,4-diaminobenzenoic acECW&P2008/062900

stirred in 120 ml of DMF at room temperature. It was treated with 12.4 g of

3-(4-formy1-3,5- dimethyl-pheny1)-2,2-dimethyl-propionic acid methyl

ester (the intermediate A in Example 1-62) followed by an addition of a

f of Qxone | 60 m of F The r as stjr o)
AL S SN o R e e LGNS
midjweteaddsd and dtionat _twcPd{Dec)a/éﬁé? was ambl@ldtavicaﬂmbhesmri@te (5.38
gPB@QFM%? Wﬁé&é“é?!i%ﬁtﬁdxwé'Wé’é'ﬁ@at‘éb%mw@@tﬁﬁ BDEGRIRILNE TWeIRpension

wgs ?P <¥V t%rougke&aﬂd (\j/JIaGS ecr| w%h &?—?%Lﬂml'ho Hroart% wgstlet)gracc:)trgcp %HR%HZCIZ

aBd(ths dmhitky bud6iq Sapets|were: WBHdbwittiwater2 byits 1 ¢iee mitbiMalel and
finrY@PRRNYSd @%@MA@@BM@H@&%@BWS@%%&% %Qf&!@»&gmrmed

1.98 mmol) and HOBt (268 m 1.98 mmol) to a stirring solution
by ﬂas&cﬁ{g 9@9%}1 N%a g adlent of heptane/EtOAc (10:1 to 5:1 then followed
btDYA-Propyl)eZBralinecitiylepeoyifBas bdight yelidazaile MSc anbzodylic(biid) .
(626 mg, 1.65 mmol) and 2-methyl-benzoic acid hydrazide (248 mg, 1.65
mmotf in DMF 6 mL) under N2. Upon disappearance of the carboxylic
Bacid ﬁéﬁ\ﬁz{; &ﬁdtb‘%ﬁ&F@BEﬁBM'Mih%ﬂ@Aé‘{@é%E)Yéhli"b?ﬁﬁé?mﬂm' -2-
ywatedmﬁbthy) i by §eh Byl phesiomik Ja Edydilethgtgsitee phase over

Na2 &fﬁé%ﬁ?ﬁ%‘é‘?@& RQE%}BL% RGNS 1M L6 ALk

and a d Bur ess reagent Heat the mixture my

'Jﬁﬂar‘ﬂ)\%k?@ﬁ?&a?éﬁaﬁ'%‘i Gé%r‘flﬁ?ﬁuﬁ ﬁﬁﬂdf@fﬁeﬂéﬁ@ﬂ%‘fﬁ%ﬂ"ﬁﬂﬂ%
phéa@)rallyppisbeptimrit wiib wetey 63termh stéxact the organic phase with
saturated NaHCO3 (2 x 25 mL) followed by brine (20 mL). Dry the organic
phase over Na2SO4 and evaporate the solvent. Purify the residue by
Csilica [GelctfrdPridsdranaphamyhiddssttoxadieznly 2oy Rifdideanzeimidazol-2-yl}-
33%&@{3 gwipwﬁayypﬂwbm ;{%a#)rbﬂi%&dg b o |

ime oxadia enzoimigdazol-
2-yaphenyl}-2 tY rr&%f%g'ig Srie A opied Zﬁlﬁyﬂoxad'am@mg%
b@{SlSﬂdﬁi@tﬂyﬂM Fed(mitndrghppﬂ )& ydrhiaseenis/agid HigiewAstaIdAAst @ 2.5

mer)nhw LR 25limethyb RuRie Bienamd snaBhrssan @Bmmd 255dSol) and the

THF 29 Add 1 N NaOH (2.9 mL d
R REER CITI I T L8 SO oo S L e Brebire
am%ppe@ldalnoeagfptw@ edtey ipyersgVsassonCehtsinglzegredistivof Aeidi®yao
VR BSRRGDY HELEE 65 tr;@u@@rcmﬁp%gm nyiaiosaNde ).

Mﬁyﬁ%ﬁ&ﬁ%@ L R L

1I‘$){37€6®6mbtbyd D1484(570FR0l9 1d[%,8 ] dda dibzol-05y(k)-214)12.64 (t, 2H), 2.11 (s,
ng; aggl gyg(phgwl} 2,2-dimethyl-propionic acid. Suspend
3 -{3,5-dimethy1-
446-(5-0-toly141,3,4]oxadiazol-2-y1)-1H-benzoimidazol-2-A-phenyl)-2,2-di
Exaethlidgrédionic acid (162 mg, 0.337 mmol) in EtOH (2 mL) and add 1 N
(3l\{§glﬁ|@§ﬁ,yu [,g%g Eﬁ%ﬁy 2[‘[“'-) and heat to 50 C for 1.5 h. Concentrate
u

the suspension under reduced pressure. Re-suspend the residue in water
3.AlnxadiapslAny ihtHsBrRsa "B%ﬂﬂb?sésﬂoP&m'bePax}heE}eﬁPB%‘msc'd

afford the title compound as a‘tajbppowder 1H NMR (400 MHz, MeOD) 5

H 1 pie
4-{ (4 Chloro -pheny1)41,3,4]oxadiazol-2-y11-1H-indol-2-y1)-3,5-di
methylphenyl)-2,2-dimethyl-propionic acid
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Cl A
2-(4-Bromomethy1-3-nitro-phenyt)-5-(4-chloro-phenyl)-(1,3,4]oxadiazole
WOEHWIPO4HL round-bottom flask was added 2.1 g (12.3 mmolpPOf/EP2008/062900

4-chlorobenzoic acid hydrazide, 3.209 (12.3 mmol) of

4-bromomethy1-3-nitro benzoic acid, 3.54 g (18.5 mmol) of EDC, and 200

mL of DCM. Allowed to stir at room temperature for 18 h. Removed 2/3 of
DCM ded water and filtered off white solid with Et20 to

give SBRBISHONLHG: SoRSB AL NP EL I BB R A0
hadrolysie stefid frorh BXARE400- 83 Kiste NBEAGT R MENrA/ 2386, 1L(My 5.1 "(BIMR
BN 57 fﬂw {8, O%CF)JB'%M ﬁg éfﬂs%ﬂ%ﬁﬁ@eﬂry%%“?a 45 DnBZ?EH)

-829 m,1 H) 8.57 (d 7 Hz, 1 H) 10 %1H)
8f05(dg 5881211 H). 7 M (rh2) @1 4N L2165 1%5% 5% (nikth id £H>
15(&Xmml2l‘t)um14-2)(rtt,02hl)ﬂask was added 4.95 g (12.0 mmol) of 3-

nitro-4-bromomethyl-benzoic acid N'-(4-chloro-benzoy1)-hydrazide, 6.09 g

(36.0 mmal) DMC, and 100 mL of DCE . To this pale yellow solution was
EXaawies! &P mL (48.0 mmol) of Et3N, slowly over 5 min. The dark green

[S0dutbo[5 (A Matloywy e erstl)-gt, 3@]6 adi 3foirdry fHi-bentedntidezain2-y1}-3,5-
solvent and purified over a silica
e ﬁ@quxe

p to give the title compound as yellow solid. MS
(m/z) 350.0 M (+1) retention tlme */P’Sl Method 10. B.
314-4(E)-2-{4] \Ior 1p13 ,4]oxadiazol-2-y1]-2-nitro-pheny1}-

V|ny1 3,5;di e -dlmethyl propionic acid methyl ester.

etﬁyl 3-nitro-pheny1)-5-(4-chloro-pheny1)41,3,4]oxadiazole (894
mg, 2TAé tiigedmpodnB a3 (o&sared addi6gounod) Exdridle (LS8nkingri(Eheay-
D s st G 5P e O
Sfﬁﬁtl@rrM@dm(é A8 Eﬁﬁmblé*'iwpfs@@%) @m%ﬁﬁ) anH'Iszi:@:#{aé? 10.23
ng-ll-i‘} M mmoj)rts)mlmemamqa 9.5=C|7f96 BB lnHﬁltowstdse:m?cﬂoe E§)1H),
ol ta,rpo i t I on with,Et0Ac (150 mL
3%% %LQ wit %j(g%gt 't-?bl?% %Llc?;y Eﬂ

ext ry the orga rove "Na2S04 and

evaporate the solvent Purify the resulting oil by silica gel chromatography
EkbthAR4-B80AC / HEP) to afford a yellow solid: (M+H)+ 546.1. C.

( { Ioro 4]oxadigzol- -2-y1)-3,5-di
e AR e R e ¥
dmﬂh@@l{nﬁﬂl{mmﬁﬁenyn -[1,3 4]oxad|azol -2-y11-2-nitro-phenylpv

iny1)-3,5- dlmethyl pheny -2,2-dimethyl-propionic acid methyl ester (245

AChIoerwﬁjéthﬁ-&]nkmlmabR:yﬁb}dbbnzjtbbﬁeyl} -3,5-dimethyl-pheny
1) 2 %'Qﬁ%%ﬁmﬂm QPILBIGAGIHMG IV BRI YEUQY #1964k, benzy

a'QO(E'{Q ?@ 4R radphdfyme sartskdimetylamiapangdingd -4 yg)-a7sael) in
dlﬁhﬁifqdwnleafné)(ﬁxﬂtdlwaﬁhyﬂdpd]pmlq #9d, 3T9pand!) and the mixture was at

o .
s f?ﬁ?y.. o t51eq patchs gt copeniatad, The rsice wes
ptgr@ﬁﬁcmre*ﬁeraam@nap ¥ 1EiPgB0-3Rge grsqlewh?ﬁaent@mé@mkzsem)m ging the
tithd@Grhbeuedrak kard. heat to 50 C for 3h. Add THF (2.6 mL) and heat to 50
C for 15 h. Add 1 N NaOH (2.6 mL), THF (2.6 mL), and NaOH (225 mg,
5.63 mmol) in water (1 mL). Heat the reaction at 50 C until the ester is not
observed by LC/MS. Concentrate the reaction under reduced pressure.
Adjust the pH to 2 with 1 N NCI. Collect the resulting precipitate by
filtration and rinse the solid with Et20;tp afford a light yellow solid: (M-FH)+
500.2. E. Sodium salt of
3-(4-{615-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-y1]-1H-indol-2-y1)-
3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid. Suspend
3-(4-{645-(4-chloropheny1)-[1,3,4]oxadiazol-2-y1]-1H-indo1-2-y11-3,5-dim
othviienbhernmv/1\Y.2 2_AdirnathyvIlionraninnie arcrid 7192 ma 2GR 11imonl in EtOW 79



Preparation of the title compound is analogous to the preparation of

Example 1-68. Cyclohexanecarboxylic acid hydrazide was used. Spectral
waamiossddium salt of 3-(4- PCT/EP2008/062900

[6-(5-cyclohexyl-[1,3,410xadiazol-2-y1)-1H-benzoimidazol-2-y1]-3,5-dimet

hyl-pheny1}-2,2- dimethyl-propionic acid; 1H NMR (400 MHz, MeOD) 6

ppm 1.11 (s, 6 H) 1.32- 1.61 (m, 3H)166 1.83 (m, 3 H) 1.90 (dt,

B3 A A b (bR b b P S

3116@bIQHZPH)‘38 29 (s, 1 H); (M+H)+ 473.3. Example 1-71
3-(4- {ﬁ%ﬁs&%rMsﬁh%ﬁrﬁbﬁ@W@rﬁtM@%@ kedrqD 2y RidEO Inmol)

P T e
hM@tﬂmbbmo'wa&tddﬁydddzcuwmwéa ety paeayidrasoditiacidanashy!

G (% 86 mmog) iExample 1-60, step C) and potassium carbonate (1.63 g, 11.8
oxadiazol-2- 5 dimet

met o hgﬁgt )@?] -benzoimidazol- 2 %Pi‘:'
HRbAR ﬁf RSO 0 P OVRS O A b AR ety
apgiate(286 ¢sirécted2vin (stér dh 2R hride)ve. 8mdés, Bhd)obgati¢dageHyvas dried,

fl?eﬂe% (hasofvent Rrinvdd: LM& 7e§&c% éJreésQﬁeHFhelAé'é Ju@%(éiéjgsh e By:
26, 1.77 Hz, 1 H) 7.74 8.34 Hz, 1H) 7

c'zromef@giavamﬂ ﬁ)0849(‘é afﬁdéeniqﬁm%%/edpvga%tﬁf mmm@%

chrwponpte 1-72
3-(44645-(4-Methoxy-2-methyl-phenyl)11,3,4]oxadiazol-2-y11-1H-benzoi

midazol-2- 1} -3,5-dimethyl-pheny1)-2,2-dimethyl-propionic acid
ChronBaoH St B ASHIAR ROM A S ARERRA]P AR h-indole-5-

carkampitel -68. 4- Methoxy -2-methyl-benzoic acid hydrazide was used.

Spec f i

(4-{64 %24%? %%t ox& “me QW“EB% Rsa Carkon I¥'Vﬂ A nReY -
wa&'&ﬂ?»zﬂgtrﬂnsrzoaﬁm@tﬁ%q@ﬁé??ymmozlanﬁéfmibvbBtmrah&eué@ QhMIRG g, 42
mASY Wkl BB 116) € P8 B. 9BdSobEht AE résnévED anZibr(EetﬁJb@d?p%sure

ar@it%{é%s%g L’_g[ Iolq’ﬁgg}%g%—geé zg@[‘qﬁ ig %%'7{ 03 e%q IQI% h&ﬂ aﬁ?f’é@i/[' ta?e to

giredhe tie mg@m@ it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of

D e ORS T7 B A oA AR RO L2005 e
acid

A mixture of benzy! 2-[4-((E)-2-methoxycarbonylvinyl)-2,6-dimethylphenyl]-1H-
indole-6-carboxylate (950 mg, 2.16 mmol) and 10% palladium on carbon (95 mg) in 100
mL of 1:1 ethyl acetate/ethanol was stirred under a hydrogen balloon for 18 h. The
catalyst was filtered through Celite and the filtrate was removed under reduced pressure
to leave the title compound. MS: m/z 352.2 (M+1); Retention time = 1.35 min (Method

10).

E. Methyl 3-(4-{6-[N'-(4-methoxybenzoyl)-hydrazinocarbonyl]-1H-indol-2-yl}-
3,5-dimethyl-phenyl)-propionate

To a mixture of 2-[4-(2-methoxycarbonylethyl)-2,6-dimethylphenyl]-1H-indole-6-
carboxylic acid (200 mg, 570 pmol) and HOBT (85 mg, 630 umol) in THF (10 mL) was
added EDCI (164 mg, 860 umol) and the solution was stirred at RT for 10 min. Then a
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Accordingly, the invention is not limited except as by the appended claims.
We Claim: 1. A compound having the following structure A-Q-B-C-D
W@ReI¥IH0410 A is an aryl, or a monocyclic or bicyclic heterocycbyTyeiresesne2900
the aryl or heterocyclyl may be optionally substituted with one or more
substituents independently selected from the group consisting of halogen,
alkyl, phenyl, cycloalkyl, cyano, trifluoromethyl, alkoxy, hydroxyl, optionally

tituted ami l, alk | | [ Ithip,,0%0, Ni
<S8 AR S gt Rt o AN D LS ) as
addet ek toeyaixtire wad sliredivhRhtfor thvalEne folyenbwasaierdoved under

AP BYELR PE BRIEIRARYL BB HREHAM AR IHAHA SHER IR A B 50200%

divalent heteroaryl group selected from the group consisting of:
gragient of heptane/gth%li acgtate to give tﬁe titre cgmpcf)ung . g

F. Methyl 3-(4-{6-[5-(4-methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-indo}-2-y1}-3,5-
dimethylphenyl)-propionate

A mixture of methyl 3-(4-{6-[N'-(4-methoxybenzoyl)-hydrazinocarbonyl]-1H-indol-
2-yl}-3,5-dimethyl-phenyl)-propionate (220 mg, 440 umol) and Burgess reagent (210 mg,
880 umol) in THF (10 mL) was heated in a microwave apparatus at 150 °C for 30 min.
The solvent was removed under reduced pressure, and the residue chromatographed
using a 30-70% gradient of heptane/ethyl acetate to afford the title compound.

G. 3-(4-{6-[5-(4-Methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-2-y1}-3,5-
dimethylphenyl)-propionic acid

A mixture of methyl 3-(4-{6-[5-(4-methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-
2-yl}-3,5-dimethylphenyl)-propionate (35 mg, 73 umol) and 1N NaOH (174 uL, 174 umol)
in 5 mL of 2:1 water/methanol and 5 mL THF was heated at 50 °C for 4 h. The solvent
was removed under reduced pressure and the residue was stirred with water, and
neutralized with 174 pL of 1N HCI. The precipitate was filtered, washed with water, and
dried to the title compound. H'-NMR (DMSO-d8): 5 ppm 12.17 (s, broad, 1H), 11.62 (s,
1H), 8.08 (m, 3H), 7.76 (m, 2H), 7.19 (d, J = 8.8 Hz, 2H), 7.06 (s, 2H), 6.46 (s, 1H), 3.88
(s, 3H), 2.82 (t, J = 7.4 Hz, 2H), 2.58 (t, J = 7.6 Hz, 2H), 2.12 (s, 6H). MS: m/z 468.2
(M+1); Retention time = 1.33 min (Method 10). High Res MS (M+H): theory 468.1923,
measured 468.1918.

Example 1-67

3-(3,5-Dichloro-4-{6-[5-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-
yl}-phenyl)-propionic acid
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wherein Al is selected from hydrogen, cyano, lower alkylsulfonylamino,
alkanoylamino, halogen, lower alkyl, trifluoromethyl, lower alkoxy, lower
walrgaafHina 0 lower dialkylamino, and NO2, RH, R2 and Fr2 areCT/EP2008/062900
independently selected from hydrogen, halogen, trifluoromethyl, aryloxy,
lower alkyl, lower alkoxy, lower alkylamino, lower dialkylamino, and NO2,
D is selected from hydrogen, halogen, hydroxyl, cyano, alkanoylamino,
carboxy, carbamoyl, -0-L2-E, -S- L2-E', -0(0)-0- L2-E, -L2-E", and
-NR6-L2-E', L2 is -(OH2)ft- (0R5R5)p -(OH2)m- E is alkyl, acyl,
c-acid,gghosphonate, cycloalkoxycarbonyl,
aryloxye N clyloxygarbony, carboxy, carbamoyl, sulfonyl,
-SO0R-QH, sulfamoyl®sulfonylcarb&moyl, sulfonyloxy, sulfonamido,
)-0-A-PRO, substituted or unsubstituted aryl, substituted or
p bstituted heterocyclyl, or substituted or unsubstituted heteroaryl, and
vhén n' + m' + p is equal to zero, E is not sulfonyloxy or sulfonamido, E'
ciis alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,

Angt 59' %%%KWX%‘?B%&’I? Y. pFEpRTONLi GHAL it JR?[Q%’EQPY' sulfonyl,

su famoyl Sulfonamido, phosphonic aci osphonate,

sulfor?y?o%h'@(b odpy qﬁweéﬁ%sii?df&ﬂ°8r"l’ﬁ%&‘ﬂ§%ﬂtﬁ&EP%WFGEER%ﬁ{HEE@S a
s@ttiorsindSNIE S h&l)econwiwhgaestﬂnsyitawﬂane (815 unhist 2 fesh h ederatmutyl,
arﬂpr% nﬂr&ﬂoﬁdg cRaFé ?51%1)] tpgcﬁr?)oﬁa Lﬂﬂta'églgf@@yk g%fg ?QHQ?Jalladlum

onate, or sulfonyloxy, -E"is alkyl, acy

5k%%&%?é%?\aé}m%’ﬁﬁbﬁ)é%éd‘%&éﬁﬁfﬁ&%@&f&éﬂ?&%f&&%ﬂ vacuo,
patitionys derasyh ateraeyaiyhykycationgihyheeete carttonowesutioaylover
oSS Y P B e AR s i 1
%frisybacrated Hetaplapes/tos o stBishlarsabenyirdarniaadatrt buty!
ester after evaporation as a white solid. 1H NMR (400 MHz, DMSO-D6) & ppm 1.46 (s, 9
H) 6.69 (d, J=16.04 Hz, 1 H) 7.49 (d, J=16.04 Hz, 1 H) 7.59 (t, J=1.89 Hz, 1 H) 7.81 (d,
J=1.77 Hz, 2 H). A solution of 3-(3,5-Dichloro-phenyl)-acrylic acid tert buty| ester (4 g,
14 mmol) in ethanol (100 mL.) was charged with platinum oxide (800 mgq), after purging
reaction mixture with nitrogen. Attached balloon of hydrogen and stirred vigorously at
room temperature over night. After removal of excess hydrogen, catalyst was removed
by filtering mixture over a pad of celite and the resulting solution was evaporated to
afford 3-(3,5-dichloro-phenyl)-propionic acid tert-butyl ester as an oil (3.8 g; 94% isolated
yield). 1H NMR (400 MHz, CHLOROFORM-D) 8 ppm 1.41 (s, 9 H) 2.52 (s, 2 H) 2.85 (s,
2H)7.08(s,2H)7.18 (s, 1 H).

To a solution of 3-(3,5-Dichloro-phenyl)-propionic acid tert butyl ester (1g, 3.6
mmol) in THF (60 mL) at — 78 C was added dropwise s-butyl lithium (1.4 M
cyclohexanes; 5.7 mL, 2.2 eq). The resulting red colored homogeneous solution was
stirred under nitrogen at — 78C for one hour, at which time DMF (560 mL, 2 eq) was
added. After 30 minutes, quenched reaction with saturated ammonium chloride solution

at — 78C. Removed ice bath and allowed reaction to reach room temperature.
Evaporation of volatiles in vacuo, partitioned between water and ethyl acetate.
Combined ethyl acetate fractions were dried over magnesium sulfate and appropriately

loaded onto a silica gel column. Isolated 600 mg of titled compound after
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m', n" and p' are, independently from each other, an integer from O to 4,

m'+ n'+ p'is between 0 and 12, R5 and R5, are, independently from
wWeaehosdiohydrogen, halogen, hydroxyl, lower alkoxy, or lowpC Blkyboas/062900

R5 and R5, are joined together to form a Spiro residue of the formula x.

(CH2),\(c >s, wherein X'is NA, 0, S or CRRx- r' and s' are,

independently from each other, zero or an integer from 1 to 3,

chromatography (isocratic 20 % ethyl acetate / n-heptanes). 1H NMR (400 MHz,
CHLOROFORM-D) & ppm 1.35 - 1.44 (m, 10 H) 2.55 (t, J=7.45 Hz, 2 H) 2.90 (t, J=7.45
Hz, 2 H) 7.23 (s, 2 H) 10.45 (s, 1 H).

B. 4-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-nitro-phenylamine.

To a 20 mL microwave vial was added 1.00 g (2.99 mmol) of 4-Chloro-benzoic
acid N'-(4-amino-3-nitro-benzoyl)-hydrazide (A in Example 1-28), 12 mL of THF, and
1.9934 g (8.36 mmol) of burgess reagent. The suspension was placed in the microwave
at 150 °C for 30 min. To the orangelyellow suspension was added 5 mL of MeOH and
the precipitates were collected by filtration to yield the title compound.. 1H NMR (400
MHz, DMSO-d6) & ppm 7.31 (d, J=8.97 Hz, 1 H) 7.80 (d, J=8.59 Hz, 2 H) 8.12 - 8.19 (m,
2.7 H) 8.25 (d, J=8.59 Hz, 2 H) 8.77 (d, J=2.02 Hz, 1 H). MS (m/z) 317.0 M (+1), tg =
1.33, Meth 10

B. 4-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-diamine.

To a 25 mL rbf was added .4137 g (1.31 mmol) of 4-[5-(4-Chloro-phenyl)-
[1,3,4]oxadiazol-2-yl]-2-nitro-phenylamine, 4 mL of THF/EtOH (1:1). Vacuum flushed 3x,
then added .1655g of PtO, (40% by weight) as a slurry in 2 mL of THF/EtOH (1:1).
Flushed with H, 3x. Allowed to stir at r.t. for 18h. Added 10 ml DCM, and Celite let stir 1
h, then filtered over Celite pad, and rinsed with 20 mL DCM. Reduced in vacuo to give
the title compound. 1H NMR (400 MHz, DMSO-d6) & ppm 4.85 (br. s., 1.7 H) 5.31 (br.
s., 1.7 H) 6.62 (d, J=8.08 Hz, 1 H) 7.19 (dd, J=8.08, 1.89 Hz, 1 H) 7.26 (d, J=2.02 Hz, 1
H) 7.66 - 7.70 (m, 2 H) 8.02 - 8.06 (m, 2 H). MS (m/z) 287.2 M (+1), tz = 1.18, Meth 10

C. 3-(3,5-Dichloro-4-{6-[5-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-
benzoimidazol-2-yl}-phenyl)-propionic acid tert-butyl ester.

To a 20 ml scint. vial was added .3783 ¢ (1.32 mmol) 4-[5-(4-Chloro-phenyl)-
[1,3,4]oxadiazol-2-yl]-benzene-1,2-diamine, .4000 g (.1.32 mmol) of 3-(3,5-Dichloro-4-
formyl-phenyl)-propionic acid tert-butyl ester (step A), and 6 mL of DMSO. To this dark
brown solution was added .0321 g (.198 mmol) of FeCl;. Allowed to stir open to air for
72 h. Extracted with EtOAc, and washed with water, brine and dried with Na,SO,.
Purified on silica gel (ACN/DCM, 1:9 to 4:6) to give the title compound. 1H NMR (400
MHz, DMSO-d6) & ppm 1.39 (s, 9 H) 2.64 (t, J=7.33 Hz, 2 H) 2.92 (t, J=7.26 Hz, 2 H)
7.60 (s,2H)7.72(d, 2 H) 7.78 (d, J=8.59 Hz, 0.5 H) 7.92 (d, J=8.46 Hz, 0.5 H) 8.00 -
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Rx is hydrogen or lower alkyl, RX, is hydrogen, halogen, hydroxyl, alkoxy,

or lower alkyl, Fix,, is hydrogen or lower alkyl; or a sterecisomer,
wenaniormeor tautomer thereof, a pharmaceutically acceptabiecgaitr2008/062900

thereof, or a prodrug thereof. 2. The compound according to claim 1, or a

stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a prodrug thereof, wherein A is selected from

t ro st o O_
e ey M At e O L et BbiatiB g~ 1:24 e 1
HihdWEdyate heterdhiylhraup] -é%tmgiﬂitt]tbd or unsubstituted 9 or
10-membered bicyclic aryl group, a substituted or unsubstituted biphenyl,

a iﬁ% %or UE{SB _l% é@ute%fﬁ Cor 6- mﬁgf%ﬁé’?& T%r;% AR Tqﬁrocyclyl
benzomudazol -2-yl}-phenyl)-propionic acid.

To a 100 ml rbf was added .090 g (.157 mmol) of 3-(3,5-Dichloro-4-{6-[5-(4-
chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-phenyl)-propionic acid tert-
butyl ester, a few drops of anisole, and 3 mL 4M HCl in 1,4-dioxane. The purple solution
was allowed to stir atr.t. for 72 h. The reaction mixture was concentrated and the
residue purified by basic HPLC (ACN/.005mM H,O-NH,OH, 2.5:7.5 to 8:2) to give the
titte compound. 1H NMR (400 MHz, DMSO-d6) & ppm 2.78 (t, J=7.45 Hz, 2 H) 3.07 (t,
J=7.33Hz,2H)7.75(s,2H) 7.84 - 7.89 (m, 2 H) 7.99 (d, J=7.45 Hz, 1 H) 8.20 (dd,
J=8.46, 1.39 Hz, 1 H) 8.32-8.37 (m, 2 H) 8.56 (br. s., 1 H). MS (m/z) 515.0 M (+1), tr =
1.19, Meth 10

Example 1-68
3-{3,5-Dimethyl-4-[6-(5-0-tolyl-[1,3,4]oxadiazol-2-yl}-1H-benzoimidazol-2-yl]-
phenyl}-2,2-dimethyl-propionic acid

N
S
\ OH

=z
Ir=

A. 2-[4-(2-Methoxycarbonyl-2-methyl-propyl)-2,6-dimethyl-phenyl]-3H-
benzoimidazole-5-carboxylic acid. 7.6 g of 3,4-diaminobenzenoic acid was stirred in
120 ml of DMF at room temperature. It was treated with 12.4 g of 3-(4-formyl-3,5-
dimethyl-phenyl)-2,2-dimethyl-propionic acid methyl ester (the intermediate A in
Example 1-62) followed by an addition of a slurry of 15 g of Oxone in 60 ml of DMF. The
reaction was stirred at room temperature for 3 h and 60 mL of water was added and the
pH was adjusted to 6. Additional 150 mL of water was added and the resulting
precipitates were collected by filtration. The collected precipitates were washed with

water and dried under vacuum to afford the title compound.
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3. The compound according to claim 1, or a stereoisomer, enantiomer or

tautomer thereof, a pharmaceutically acceptable salt thereof, or a prodrug
Wenzesid4tierein A is selected from the group consisting of a UbSHRE®S/062900

unsubstituted phenyl, a substituted or unsubstituted naphthyl, and a

substituted or unsubstituted biphenyl. 4. The compound according to

claim 1, or a stereoisomer, enantiomer or tautomer thereof, a

pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A

is a substituted or unsubstituted monocyclic heteroaryl selected from the

By b (i &Bimieting- 616 Subdtitdt, 3] maubiatiol Rl rid deiepisnlsktok eyl
oHBRYRSIBLRF BHTAERIB pRE I REH T B dhstitted @m?@é%owgsmtysem AbI)

unsubstituted thiazole, substituted or unsubstituted éldlne substituted or

A SREHERE IS IREETNkige SliFLgGobd'eR Bhelbstmelpyiatang-2-
nmaibgtibuipyl e, GHambitytchb ey} Bhidhierez chuluttrelte 8- carbosyllostitid €626 mg, 1.65

A%ﬁ'%ﬁoa@%%ﬁ%ﬂ?&@éaﬁ YQ%EH’&?ZQQ%'”%@%% iPDMEE(6 mL) under

compound according to claim 1, or a stereoisomer, enantiomer or

Nt?ad?@ﬁfb?'ﬂ?&% a&%%fr?ﬂ%&@[ﬁﬂ%‘éﬂ'fﬁ 3@9&%&9@’%@%@% rS?‘a'?iPcYHmEtOAC
(Bbenepindleateict Aits astab&0untdgl foleusdi bgsﬂtﬂuﬂec(mmnyl Doy THeeorganic

phREARREPH S, rgg@ @n %We]ché)%@\%ﬁ‘{ eBE%?RfeT i tﬁe’%éﬂ?% BvF (6,mL) and

tautomer t ereo aceutically accepta or a ro ru
aﬂﬁ’e‘?‘éfﬁeﬁﬁéﬁﬁ?ﬂb\(%@eﬂb&@é 'I’Pmﬁ')thé'?ﬁbh'}? BURSISTY BTFCF\R)HéY&HFEIQ'P lon to
1507 arver RS, ane mmlemndeeﬂwsalmteath(m gioLancondratngitf water (25

n{ﬂidrf:o)gﬁ tﬁ%lgg%%%t% ’ét%‘ﬁ?s%%}‘%é‘g ﬂfﬁ%@g |tute§ealk %rPWé?r@{k rine

0; optiona amlno op lonall XY, CYyCIO

(%%de;PWét@r@fg@m@a%mM&ﬁymémﬁr@tw%,sepfa% F’urlfy the
e%u&t@w%ma&gaqsﬂwfvfaw@ﬁw( RYIEHOACNLIDENY) ssiBFbid e andesytipound

& |o f rr@x ar g,\%)yl optionally substituted aralkyl; optionally
Vged nd optionally substituted phenyl, Rg, R'g and R"6 are

mdependently selected from the group consisting of hydrogen, optionally

csyhstbLed atyl4bysiempinyg, UH]BQHNF&QHIQ‘YI)Cmmé}kﬂ&mzol-2-yl]-

Phhe N BB AIeRERl: 2o s Se A i By
[1@mamdfﬂtmr11*H1berummtﬂamh%mﬁnmﬂenmﬂ@gmetbalmonic acid methyl
cRHQ86 0)575%9%1‘)‘95’*”#‘@5'9{1‘?1 pdtonyk. §Hﬁ9ﬁaﬂ?igq RIMAOH (2.9 mL)

tionall R10, Al11 R12
and R %345#5 B el ey S i dh sameRarnce
ofgbbstmretnyzla.lﬂzw:’orlﬂqmemmayhaméammnétbld)fy toyptiotkyl hadition of 1 N HCI
5htV H{Ey(ycﬁllé@%é‘%‘d "ﬂ&fﬂﬂ%\d&%%nﬁlE%‘&y%@@iﬂ@UX&WQWR dBRervk the

optlona substltute aryloxy, optionally substituted amino, thiol, alkylthio,
SO DR Gt e TR 2SO Ie SR ST S &itono,

sulfonyl, sulfonamido, and optionally substituted heterocyclyl.
D. Sodium salt of 3-{3,5-Dimethyl-4-[6-(5-0-tolyl-[1,3,4]oxadiazol-2-yl)-1H-
benzoimidazol-2-yl]-phenyl}-2,2-dimethyl-propionic acid. Suspend 3-{3,5-dimethyl-
4-[6-(5-o0-tolyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-phenyl}-2,2-dimethyl-
propionic acid (162 mg, 0.337 mmol) in EtOH (2 mL) and add 1 N NaOH (337 uL). Add
EtOH (2 mL) and heat to 50° C for 1.5 h. Concentrate the suspension under reduced
pressure. Re-suspend the residue in water and evaporate the solvent. Dry the solid at
40° C in a vacuum oven to afford the title compound as a tan powder: 1H NMR (400
MHz, MeOD) & ppm 1.12 (s, 6 H) 2.15 (s, 6 H) 2.77 (s, 3H) 2.86 (s, 2 H) 7.08 (s, 2 H)
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7. The compound according to claim 6, or a stereoisomer, enantiomer or

tautomer thereof, a pharmaceutically acceptable salt thereof, or a prodrug
Weherewid4abierein one or two of the substituents R7, R'7 and RPCISER2108/062900

hydrogen, and one or two of the substituents A6, R'6 and R"6 is not

hydrogen 8. The compound according to claim 1, or a stereoisomer,

enantiomer or tautomer thereof, a pharmaceutically acceptable salt

T hETBirt YA (Bt IR cn i e Koy B Ao,

4@lfiloromethyl, lower alkoxy, lower alkylamino, lower dialkylamino, and
NO2, RH is selected from hydrogen, halogen, lower alkyl, trifluoromethyl,
lower alkoxy, lower alkylamino, lower dialkylamino, and NO2, and R2 and
Exemnate tifrogen. 9. The compound according to claim 1, or a

3SR{6QBRMUICH GYoapHeYEL [0 I AR 2B ELe@- AHOMYSN2CAME;8lBimethyl-

p&%ﬁj@%ﬁ,@%l‘?ﬁ’ltlettm?-r&%fpi%% a %ré)lgrug thereof, wherein the moiety C is

\ O
N O
N
AN
N H
\_-0

OH

ci
A. 2-(4-Bromomethy!-3-nitro-pheny!)-5-(4-chloro-phenyl)-[1,3,4]oxadiazole

To a 100 mL round-bottom flask was added 2.1 g (12.3 mmol) of 4-chlorobenzoic acid
hydrazide, 3.20 g (12.3 mmol) of 4-bromomethyl-3-nitro benzoic acid, 3.54 g (18.5
mmol) of EDC, and 200 mL of DCM. Allowed to stir at room temperature for 18 h.
Removed 2/3 of DCM, added water and filtered off white solid and washed with Et,O to
give 3-nitro-4-bromomethyl-benzoic acid N'-(4-chloro-benzoyl)-hydrazide as white solid.
1H NMR (400 MHz, DMSO-d6) 6 ppm 4.99 (s, 1H) 5.12(s, 1 H) 7.59 - 7.64 (m, 2 H)
7.91-7.95(m, 2 H) 7.96 (d, J=8.21 Hz, 1 H) 8.22 - 8.29 (m,1 H) 8.57 (dd, J=6.57, 1.77
Hz, 1 H) 10.76 (s, 1 H) 10.94 (dd, /=5.18, 0.88 Hz, 1 H). . MS (m/z) 413.9 M (+1), tx =
1.28, Meth 10. To a 500 mL round-bottom flask was added 4.95 g (12.0 mmol) of 3-
nitro-4-bromomethyl-benzoic acid N'-(4-chloro-benzoyl)-hydrazide, 6.09 g (36.0 mmol)
DMC, and 100 mL of DCE . To this pale yellow solution was added 6.70 mL (48.0
mmol) of Et;N, slowly over 5 min. The dark green solution was allowed to stir at 40 "C
for 30 min. then cooled to room temperature stirred for 18 h. Removed solvent and
purified over a silica plug 10-30% EtOAc/Hep to give the title compound as yellow solid.
MS (m/z) 350.0 M (+1), retention time = 1.51, Method 10.

B. 3-[4-((E)-2-{4-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-nitra-phenyl}-vinyl)-

3,5-dimethyl-phenyl]-2,2-dimethyl-propionic acid methyl ester. Combine 2-(4-
bromomethyl-3-nitro-phenyl)-5-(4-chloro-phenyl)-[1,3,4]oxadiazole (894 mg, 2.27 mmol)
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is selected from halogen, and lower alkyl, RH is selected from hydrogen,
nitro, halogen, and lower alkyl, and R2 and Fr2 are hydrogen. 10. The
WeaIddel &ccording to claim 1, or a sterecisomer, enantiomeCarEP2008/062900
tautomer thereof, a pharmaceutically acceptable salt thereof, or a prodrug
thereof, wherein the moiety D is selected from the group consisting of
hydrogen, halogen, hydroxyl cyano alkanoylamino carboxy, -0-L2-E,

anllgngrﬁ’\ﬁgég) IEZ? 'HIE y al oxyc erghy Irf?%séghomc%%cld %r45h
Apd@s%mw%wmmmww%rmem@rpgmc acid methyl ester
.h@#ﬁﬁe@mﬂowsﬂmﬂm’nmb@w r@ammoﬁ%mklzc@@awmg 4.54 mmol),
r p tifut ds%r éﬂsubﬂltuéed%@/ sub [ltute or atur
C?m s@%a &g ﬁle y%iﬁ I8 SR S SRR AR FEMRS I s
Dautgmmomumgmbmm B PAcd Myt adoshgktratiwithoaabzr(ph mL). Dry the
k@gﬁ&qsyghd%ymr@@%rﬁpébswpafeama@w&ﬁulﬂaﬂw tn'éQasgrﬂng il by silica

0-R-PRO, substituted or unsubstitut aryl, substitute

99&8@%&9@8%@%&@E&‘P’éﬁé&lﬁﬁ?&& 8 %ﬂ&b@lﬁﬂt&&"ﬂeﬁ%&ryﬁ“e 1.

C. 3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-2-yl}-3,5-dimethyl-
phenyl)-2,2-dimethyl-propionic acid methyl ester. Slurry 3-[4-((E)-2-{4-[5-(4-chloro-
phenyl)-[1,3,4]oxadiazol-2-yl]-2-nitro-phenyl}-vinyl)-3,5-dimethyl-phenyl]-2,2-dimethyl-
propionic acid methyl ester (245 mg, 0.449 mmol) in triethyl phosphite (6 mL) and heat
to 160° C for 2 h under N,. Concentrate the reaction under reduced pressure. Purify the
concentrate by silica gel chromatography (5-35% EtOAc / HEP) to afford 3-(4-{6-[5-(4-
Chloro-phenyl)-[1,3,4]oxadiazol-2-yl}-1H-indol-2-yl}-3,5-dimethyl-phenyl)-2, 2-dimethyl-
propionic acid methyl ester as a yellow solid: (M+H)+ 514.3.

D. 3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-y[]-1H-ind ol-2-yl}-3,5-dimethyl-
phenyl)-2,2-dimethyl-propionic acid. Suspend 3-(4-{6-[5-(4-chloro-phenyl)-
[1,3,4]oxadiazol-2-yl]-1H-indol-2-yl}-3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid
methyl ester (262 mg, 0.510 mmol) in MeOH (2.6 mL) / 1 N NaOH (2.6 mL) and heat to
50° C for 3h. Add THF (2.6 mL) and heat to 50° C for 15 h. Add 1 N NaOH (2.6 mL),
THF (2.6 mL), and NaOH (225 mg, 5.63 mmol) in water (1 mL). Heat the reaction at 50°
C until the ester is not observed by LC/MS. Concentrate the reaction under reduced
pressure. Adjust the pH to 2 with 1 N HCI. Collect the resulting precipitate by filtration
and rinse the solid with Et,0 to afford a light yellow solid: (M+H)+ 500.2.

E. Sodium salt of 3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-2-yI}-
3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid. Suspend 3-(4-{6-[5-(4-chioro-
phenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-2-yl}-3,5-dimethyl-phenyl)-2,2-dimethyl-propionic
acid (183 mg, 366 umol) in EtOH (2 mL) and slowly add 1N NaOH (336 uL). Stirfor 2 h
before evaporating the solvent under a stream of N,. Re-suspend the residue in Et,0 /
DCM and evaporate the solvent under a stream of N,. Dry the resulting solid overnight
in a vacuum oven at 40° C to afford the sodium salt of 3-(4-{6-[5-(4-chloro-phenyl)-
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-E" is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,

cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
wWoeusoNYIokiOsubstituted or unsubstituted aryl, substituted or urLIERYBEH62900

heterocyclyl, or substituted or unsubstituted heteroaryl, m', n' and p are,

independently from each other, an integer from0to4, m'+n'+p'is

between 0 and 12, R6 and R6, are, independently from each other,

hal hyd l, lkoxy, ar | kyl R6is . .
R ReER s ke oh b sl Ao B acia s
agesveoidorhErNBIR AT DIRNSENE) thenen?, 3B ihairtihedftitalf/H) 2.67 (s, 2
Hpecepiaple spiflacsged, on predrugetharealHyBeeR(s, NeiRoiety §28 m, 2 H)

lected frgm th u sisting of hydrogen, halogen, hydroxyl, cyano,
@fﬁgf%fy%rﬂ. , @?@;%cha bamoyl, -L2-(substituted or unsubstituted

lower alkyl), -L2-alkoxycarbonyl, -L2- acyl, -L2-(substituted or
EvAsifistitiygd heteroaryl) and -0-L2-E, wherein; L2 is

-fO 2)n'-(CR5R5)13' (CH2)m'- . .
3-{4-[6-(5-Cyclohexyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-3,5-dimethyl-

phenyl}-2,2-dimethyl-propionic acid
N
A\ 0
S :
\_o OH

Preparation of the title compound is analogous to the preparation of Example 1-68.
Cyclohexanecarboxylic acid hydrazide was used. Spectral data for sodium salt of 3-{4-
[6-(5-cyclohexyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-3,5-dimethyl-phenyl}-2,2-
dimethyl-propionic acid; 1H NMR (400 MHz, MeOD) & ppm 1.11 (s, 6 H) 1.32 - 1.61 (m,
3 H)1.66-1.83(m, 3 H)1.90 (dt, J=13.04, 3.33 Hz, 2 H) 2.14 (s, 6 H) 2.16 - 2.26 (m, 2
H) 2.86 (s,2H)3.03-3.12(m, 1H) 7.08 (s, 2 H) 7.77 (d, J=8.46 Hz, 1 H) 7.99 (dd,
J=8.46, 1.52 Hz, 1 H) 8.29 (s, 1 H); (M+H)+ 473.3.

Example 1-71

3-(4-{6-[5-(2-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-
dimethyl-phenyl)-2,2-dimethyl-propionic acid

Preparation of the title compound is analogous to the preparation of Example 1-68. 2-
Methoxybenzoic acid hydrazide was used. Spectral data for sodium salt of 3-(4-{6-[5-(2
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E is a substituted or unsubstituted lower alkyl, acyl, a substituted or

unsubstituted lower alkoxycarbonyl, phosphonic acid, phosphonate,
WoysiPAkosdpcarbonyl, aryloxycarbonyl, heterocyclyloxycarbony,CEEHraBys/062900

carbamoyl, sulfonyl, substituted or unsubstituted heterocyclyl, or

substituted or unsubstituted heteroaryl, n'and p are, independently from

each other, an integer from O to 4 m' +n'+p'is between 0 and 12, and

LIRS, fie. fgggagdgm. /o SRSt JMSIA0E8: ahetloneny1)-2.2-

Comp alm ras ere0|somer e tiomer

dm@tbmerqmer‘e@acedpHéMM%é&ﬂ@MV@M%M@)Mé}@@f %ﬁdbﬂ)&?u@ 6 H)
2the(eos, Hyh(aegei(sﬂgqﬁiagdgr@ r§ﬂ¢¢Q7 kd: b@ﬁd@ﬁg‘gﬂw,ﬂg nqr{rmta(aery:s;os
Hé((& %@%ﬁéﬂ‘? (@I%%df Egﬁ ?Z‘HE 45-1 (CHLHCRPRYV S R ARTAR: 1 1)
7 9EHR) =IOR5RAP! |=(Z)11t9),8-234@1‘ ®r 1H) 13.20 (br. s, 1 H); (M+H)+ 497.0.
NR6-(CH2)n,-(CR5Rdiy-(01-12),,,,,4E". 13. The compound according to
clalm 1, (fjf stereoisomer, enantiomer or tautomer thereof, a
[

cally acceptable salt thereof, or a prodrug thereof, wherein
3{(1b{ﬁat5dl%ffﬁleﬂ;lelx2 Zhethyl-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-

yl}-3,5-dimethyl-phenyl)-2,2-dimethyl-propionic acid

N
N o)
'S
\ o OH

Preparation of the title compound is analogous to the preparation of Example 1-68. 4-
Methoxy-2-methyl-benzoic acid hydrazide was used. Spectral data for sodium salt of 3-
(4-{6-[5-(4-methoxy-2-methyl-phenyl)-[1,3,4]oxadiazol-2-yl]- 1H-benzoimidazol-2-yl}-3,5-
dimethyl-phenyl)-2,2-dimethyl-propionic acid; 1TH NMR (400 MHz, DMSO-d6) & ppm 0.96
(s,6H)2.07(s,6H)2.71(s,5H) 3.86(s,3H)6.95-7.08 (m, 4H) 7.74 (br. s., 1 H)
7.93 (d, J=8.84 Hz, 1 H) 8.07 (d, J=8.72Hz, 1 H) 8.28 (br. s., 1 H) 13.13 (br. s., 1 H);
(M+H)+ 511.2.

—0

From the foregoing it will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various modifications
may be made without deviating from the spirit and scope of the invention.

Accordingly, the invention is not limited except as by the appended claims.
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wherein; L2 is -(OH2)ft-(CR5R5)p'-(OH2)m- m', n" and p' are,
independently from each other, an integer from0Oto4, m'+n'+p'is
between 0 and 12, and R5 and R5, are, independently from each other,
hydrogen or 01.4alkyl. 14. The compound according to claim 1, or a
stereoisomer, enantiomer or tautomer thereof, a pharmaceutically
acceptable salt thereof, or a prodrug thereof, wherein the moiety E is
hosphonic acid, -P(02)-(substituted or unsubstituted lower alkyl),
02)-(substituted or unsubstituted phenyl), carboxy, -S(0)2-0H,
-S(0)2-(substituted or unsubstituted lower alkyl), - S(0)2-(substituted or
1. A coiReiRvBd e AP WIsETB Ui foromethyl, a substituted or
unsubstituted Iower éé dc,s%]l{tzstltuted or unsubstituted heterocyclolyl, a
substituted or unsubstitte anoyl, a substituted or unsubstituted
alsxy¥parbonyl, a substituted or unsubstituted phenyloxycarbonyl,
-C(0)-NH-(substituted or unsubstituted lower alkyl), -0(0)- N(substituted or
uhsubs itytea wenadigtld 2y 1HERstN R racsulybitbezeinthersybstitetetb&yclyl
may bSO RA TR IGRRIREAN A &J@Sﬁh@ﬁ?m@%ﬁ?@éﬁﬁ%gm&@ from the

claim 1, or a stereoisomer, enantiomer or tautomer thereof, a

aroup GRSTGRI RGBT CHRISRISY Y aGr RiIG REL, Blieeey o
optiongi snibétitytExisrhiydrageh alkaveyialiamogtamiatytricaabitkio, &6, Tiim, carboxy,

alkoxyEQ/PRRHNA AERHANGLAGEHE! dufeISFediBitahido, and heterocyclyl:
645-(4-Ohloro-pheny1)41,3 4]oxad|azol 2-y1]-2-(2,6-dichloro- phenyl) 1H-
bengz ainidézaler, trivalent five membered heterocycle or heteroaryl selected from the

group ga%igﬁ%c&;oro-phenyl)-6-(5-m-toly14l,3,4]oxadiazol-211)-1H-benzoimid

We Clgj

2-(2,6-Dichloro-pheny1)-646<(3-fluoro- pheny@41 3,4]oxadiazol-2-y1]-1H-b
enzoimidazole; === | -

2-(2,6-Dichloro-pheny1)-6 W-methoxy-ph n #41,3,4]oxadiazol-2-y1]-1
H-benzoimidazole;

645-(4-Bromo- pheny1)41 3,4]oxadiazol-2- y1] -2-(2,6-dichloro-pheny1)-1H-
benzoimidazole;

2-(2,6-Dichloro-phenyl \- s -toly14l,3 </ azol 2-y1)-1H-benzoimid

azole;

2-(2,6-Dichloro-phenyl)- &5 -(4- -fludro- phenyl)yl 3,4]oxadiazol-2-y1]-1H-b
enzoimidazole;

%R S RIS aR0 SR Cimeiom B firyaeiazol-2 1T

enzoimidazole;

2 -(2,6-Dime henyl) (4-methoxy-p eny1341 3 4]oxad|azol -2-y1]-1
= e

2-(2,6-Di c‘o henyl} = ethoxy {1)14-]&3 adig oI2y
1]-1H-benzoimidazole;

2-(2,6-Dichloro-pheny1)- 645-(2-methoxy-pyridin-311)41,3,4]oxad|azol-2-y
1¢-1H-benzoimidazole;

wherein
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2-(2,6-Dichloro-pheny1)-645-(6-trifluorom
ethyl-pyridin-311)41,3,4]oxadiazol-2-y1]-1Hbenzoimidazole;
4-{542-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-y1]-[1,3,4]oxadiazol-2-y
ll-benzonitrile;
645-(4-Chloro-phenyl1H1,3,4]oxadiazol-211]-2-(2,6-dimethyl-4-morpholin-
4-yl-phenyl)-1Hbenzoimidazole;

6f|-|5 1}%%%%%%@@@%%4&?0%4 O)éggrlw%z owey 1Ik§% {ﬁfonglgrp]!(r)lcr)o a(lndoly amYnc}
645-(algervriovptieaid ) il BGomaedialih zoieri alkaxy 2l @uginadaigmptee fgpgr 1 H-

benzpARifaERIS; and NO,,
2-(2,6-Dichloro-pheny1)-6-(4,5-diphenyl-oxazol-211)-1H-benzoimidazole;
645-RAndRianup Rery & jatiepetiginkazeb@td F2n(2hgddigeloropheearyl1)-1H-ben
Z'm'%m%methyl ar[leloxy lower alkyl, lower alkoxy, lower alkylamino, lower

645-(4- chloro henyb-oxazol-211]-2-(2,6- dlchlorophenyl)y1H-benzoimidaz
ole: ialkylamino, and NO.,

645, @’%@'@E‘Peﬁ %Wﬁmo%éloﬁgg% ﬁ%&rjdxgl (gygng Ciik%‘}%ﬁa'fﬂﬂ{& Q%UB‘OQy

phenyl)-1Hbenzoimidazo

2y(2 @‘r@ﬂ{ﬂﬂﬁ(}o Hhehy)- 6‘@5‘rln?oE)hoTﬁ@WHi:%ﬁ]o%ad%z&nﬁIﬂR]?FFb&

zoimidazo

2- (2 BIC¢§OIZ& ni/FiS}‘B_%gﬁ PBeridin-1-y141,3,4]oxadiazol-211)-1H-benz

Qimigag@lRyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,

22 & Dichiore phenyt ) SiSs Ryl L L Sitigsadazo 21 oen

(4-{casbamoy| srofphenyp 0408 4 fokadiavio bRforvicarrmedirpidarypn 11-3

(2 digagthvnibenew): @%ﬁ@@ﬁiﬁjbstltuted or unsubstltuteid aryl, substituted or
5-Dichlo 4 ro-p 41 3,4]oxadiazol-21 en0|

dazoLinf I.h?{?Her(lic?;(eyf aaleq?'? or S 8&}{1;? d1 urlsugq ?%ed% tlelroary Enn

3-(4- KGHStMJM@ﬂd@kSﬂQﬁ%ﬁllﬂmqg sldteadiesopauionpmidhzoimidazol-21

11-3,5-dimethylphenyb-propionic acid;
4 ne A PO 5 R B Sl 2111

-3 S*mmmtmdmmwﬁmopmmbtumctarbamoyl sulfonylcarbamoyl, sulfonyl, -SO,-
3-(4-dpfaulifaMsin C@Wr&%m%%&ﬁm@cd&?@lp%%ﬂ)ﬁdﬂa@@mwl -éfo)-
11- 3 5- dlmethyl en‘}/‘%ﬁ ,2- dlmte)t &é}yj}mc

e S B N5 b biieto.2.y
11-3hsteiinegdhy-pramsgbmteg yipphadistibnéc aeidr(@yB&dwhen n’ + m’ + p'is
ﬁtgsfgqﬂﬁﬁ&igﬁ%ﬁﬁ&%&}am|aé@#o%éﬁ%)déth&wm%wlp%aépmﬁw or
[3- ( %ﬁgy Methoxy pheny1)41,3,4]oxadiazol-211]-1H-benzoimidazol-2-
y11-F5dimethyiphendsReByIRP PsRPRGIGa6It: phosphonate,

cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl,
sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO,-OH, sulfonylcarbamoyl, -C(O)-O-R-
PRO, substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroaryl,

m’, n" and p’ are, independently from each other, an integer from 0O to 4,

m’ +n’ + p’is between 0 and 12,
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3-{446-(5-methoxy-[1,3,4]oxadiazol-211)-1H-indol-211]-3,5-dimethylpheny
ll-propionic acid,;
3-(3,5-Dichloro-4-{645-(4-chloro-pheny1H1,3,4]oxadiazol-211]-1H-benzoi
midazol-2-yll-pheny1)- propionic acid; 3-{3 ,5-Dimethy1-446-(5-0-toly141

,3, 4Joxadiazol-2-y1)-1 H-benzoim idazol-2-ylpph enyll-2 ,2- dim
ethyl-propion ic acid; 3-(4-{6- [5 (4 -Chloro-ph enyht ,3 ,4]oxadiazol-2-y1]-1
H-indo 1135dmet 1 2d|m ion ic acid;
3‘-(4%6%%( EVn ?P‘Bﬂ%%” t”§ 4?%5? ‘Qf&ﬂb"éiﬁ;{) M Sé’HQBIraHygVOXV" lower
idazelkpxyl or BBetimkethyl-haedyR) - 2rQjel raceivgdtheo sidorie asilso residue of
3-(Afe-tBrissM ethoxy-2-m ethyl-phenyht ,3, 4]Joxadiazol-2-y1]-1

H-benzoim idazol-2-y11-3,5- dim ethyl-pheny1)-2 ,2-dim ethyl-propionic
acid; or any pharmaceutically acceptable salt or prodrug thereof. 17. A
pharmaeeutical composition, comprising: the compound according to
agisomer, enantiomer or tautomer thereof, a
pharmasgutjcally acceptable salt thereof, or a prodrug thereof, and a
pharmacextical acceptable carrier or excipient.

wherein
- X"is NRy, O, S or CRyR,-
- r and s’ are, independently from each other, zero or an integer from 1 to 3,
- R, is hydrogen or lower alkyl,
- Ry is hydrogen, halogen, hydroxyl, alkoxy, or lower alkyl,

- Ry is hydrogen or lower alkyl; or
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, or a

prodrug thereof.

2. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A is selected from the

group consisting of:
Ciqalkyl,
a substituted or unsubstituted Cs monocyclic aryl group,
a substituted or unsubstituted 6-membered monocyclic heteroaryl group,
a substituted or unsubstituted 9 or 10-membered bicyclic aryl group,
a substituted or unsubstituted biphenyl,
a substituted or unsubstituted 5 or 6-membered monocyclic heterocyclyl, and

a 9 or 10-membered bicyclic heterocyclyl group.
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3. The compound according to claim 1, or a stereocisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A is selected from the
group consisting of a substituted or unsubstituted phenyl, a substituted or unsubstituted
naphthyl, and a substituted or unsubstituted biphenyl.

4. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A is a substituted or
unsubstituted monocyclic heteroaryl selected from the group consisting of a substituted or
unsubstituted imidazole, substituted or unsubstituted pyrazole, substituted or unsubstituted
triazole, substituted or unsubstituted thiazole, substituted or unsubstituted pyridine,
substituted or unsubstituted pyridine N-oxide, substituted or unsubstituted pyridazine,
substituted or unsubstituted pyrimidine, substituted or unsubstituted triazine and substituted

or unsubstituted pyrazine residue.

5. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A is a substituted or
unsubstituted phenyl.

6. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein A is selected from the
group consisting of:
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R"g R7 R7
R I ~N , Nl\’/N R, | s , N\(N , N__~ ,
R7 R7 R7 R7 R7

wherein,

R;, R’ and R”; are independently selected from the group consisting of hydrogen, optionally
substituted alkyl; hydroxyl, protected hydroxyl; halo; oxo; optionally substituted amino;
optionally substituted alkoxy; cycloalkyl; carboxy; heterocyclooxy; alkoxycarbonyl; mercapto;
nitro; cyano; sulfamoyl; alkanoyloxy; aroyloxy; arylthio; optionally substituted aryloxy;
alkylthio; formyl; carbamoyl; optionally substituted aralkyl; optionally substituted aryl, and
optionally substituted phenyl,

Rs, R'sand R”g are independently selected from the group consisting of hydrogen, optionally
substituted alkyl, trifluoromethyl, trifluoromethoxy, cycloalkyl, halo, hydroxy, optionally
substituted alkoxy, acyl, alkanoyloxy, alkanoyl, optionally substituted phenyl, optionally
substituted aryloxy, optionally substituted amino, thiol, alkylthio, arylthio, nitro, cyano,
carboxy, alkoxycarbonyl, carbamoyl, alkylthiono, sulfonyl, sulfonamido, and optionally

substituted heterocyclyl, and

Ro, Rio, R11and Ry, are independently selected from the group consisting of_hydrogen,
optionally substituted alkyl, trifluoromethyl, trifluoromethoxy, cycloalkyl, halo, hydroxy, alkoxy,

acyl, alkanoyloxy, alkanoyl, optionally substituted phenyl, optionally substituted aryloxy,
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optionally substituted amino, thiol, alkylthio, arylthio, nitro, cyano, carboxy, alkoxycarbonyl,

carbamoyl, alkylthiono, sulfonyl, sulfonamido, and optionally substituted heterocyclyl.

7. The compound according to claim 6, or a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein one or two of the
substituents R;, R’z and R”; is not hydrogen, and one or two of the substituents Rg, R’sand
R"g is not hydrogen.

8. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a

pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety C is

R R

1 2

D

wherein

- Ry is selected from halogen, cyano, lower alkylsulfonylamino, alkanoylamino,
lower alkyl, trifluoromethyl, lower alkoxy, lower alkylamino, lower dialkylamino, and
NOZ!

- R’ is selected from hydrogen, halogen, lower alkyl, trifluoromethyl, lower alkoxy,

lower alkylamino, lower dialkylamino, and NO,, and

- Ry and R’; are hydrogen.

9. The compound according to claim 1, or a stereoisomer, enantiomer or tautomer thereof, a

pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety C is

R R

1 2

D
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wherein
- R;is selected from halogen, and lower alkyl,
- R’ is selected from hydrogen, nitro, halogen, and lower alkyl, and

- Ry and R’; are hydrogen.

10. The compound according to claim 1, or a sterecisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety D is
selected from the group consisting of hydrogen, halogen, hydroxyl, cyano, alkanoylamino,
carboxy, —O-L,—E, -L,—E”, -C(0O)-O- L,—E and —-NRg—L,—FE’,

wherein,
- Ly is <(CH2)n—(CRsRs)y—(CH2)m—

- E is; alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, -SO,-OH, -C(0)-O-R-PRO, substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl, or substituted or unsubstituted
heteroaryl,

- E’is; alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl, -SO,-OH, -C(0O)-O-R-PRO,
substituted or unsubstituted aryl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroaryl,

-E” is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
sulfonyloxy, ,substituted or unsubstituted aryl, substituted or unsubstituted

heterocyclyl, or substituted or unsubstituted heteroaryl,
- m’,n’and p’ are, independently from each other, an integer from 0 to 4,
- m+n'+pisbetween 0and 12,

- Rsand Rs are, independently from each other, hydrogen, halogen, hydroxyl, lower

alkoxy, or lower alkyl, and

- Rgis hydrogen or lower alkyl.
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11. The compound according to claim 1, or a sterecisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety D is
selected from the group consisting of hydrogen, halogen, hydroxyl, cyano, alkanoylamino,
carboxy, carbamoyl, —L,—(substituted or unsubstituted lower alkyl), —L,—alkoxycarbonyl, —L,—

acyl, —L,—(substituted or unsubstituted heteroaryl) and -O-L,—E,
wherein;
- Ly is «(CH2)»—~(CRsRs),—(CH2)m—

- Eis a substituted or unsubstituted lower alkyl, acyl, a substituted or unsubstituted
lower alkoxycarbonyl, phosphonic acid, phosphonate, cycloalkoxycarbonyl,
aryloxycarbonyl, heterocyclyloxycarbony, carboxy, carbamoyl, sulfonyl, substituted
or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

- m’,n"and p’ are, independently from each other, an integer from 0 to 4,
- m+n'+pisbetween 0 and 12, and

- Rsand Rg are, independently from each other, hydrogen.

12. The compound according to claim 1, or a stereocisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the divalent residue —
L,— has the following orientation:

—O—(CH2)r—~(CR:sRs5)p—~(CH2)m>E, —S—~(CH2)n—(CR:Rs)y—~(CHz)m>E',
—C(0)-O—(CH,)n—(CRsR5);—(CH2)m=>E’, =(CH2)n—(CRsRs)y—(CH2)m>E”, or
—NR—(CH2)n—(CRsRs)y—(CH2)m>E".

13. The compound according to claim 1, or a sterecisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety D is —L,—
E”’
wherein;

- Ly is «(CH2)»—~(CRsRs),—(CH2)m—

- m’,n"and p’ are, independently from each other, an integer from 0 to 4,
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- m+n'+pisbetween 0 and 12, and

- Rsand Rg are, independently from each other, hydrogen or C,_jalkyl.

14. The compound according to claim 1, or a stereocisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety E is
phosphonic acid, —P(O,)—(substituted or unsubstituted lower alkyl), —P(O,)—(substituted or
unsubstituted phenyl), carboxy, -S(0O),-OH, -S(O),-(substituted or unsubstituted lower alkyl), -
S(0),-(substituted or unsubstituted phenyl), -S(O),-trifluoromethyl, a substituted or
unsubstituted lower alkyl, a substituted or unsubstituted heterocyclolyl, a substituted or
unsubstituted alkanoyl, a substituted or unsubstituted alkoxycarbonyl, a substituted or
unsubstituted phenyloxycarbonyl, -C(O)-NH-(substituted or unsubstituted lower alkyl), -C(O)-
N(substituted or unsubstituted lower alkyl),, -C(O)-NH,, a substituted or unsubstituted 5-

membered monocyclic heterocyclyl.

15. The compound according to claim 1, or a stereocisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, or a prodrug thereof, wherein the moiety D is
hydrogen, lower alkanoylamino, or carboxy.

16. The compound according to claim 1 selected from

6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(5-m-tolyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(3-fluoro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(4-methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
6-[5-(4-Bromo-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(5-p-tolyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(4-fluoro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(5-methyl-pyridin-3-yl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
2-(2,6-Dimethyl-phenyl)-6-[5-(4-methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(2-methoxy-pyridin-3-yl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(2-methoxy-pyridin-3-yl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
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2-(2,6-Dichloro-phenyl)-6-[5-(6-trifluoromethyl-pyridin-3-yl)-[1,3,4]oxadiazol-2-yl]-1H-
benzoimidazole;
4-{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-benzonitrile;
6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dimethyl-4-morpholin-4-yl-phenyl)-1H-
benzoimidazole;
6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(3,5-dichloro-pyridin-4-yl)-1H-benzoimidazole;
6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dimethyl-phenyl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(4,5-diphenyl-oxazol-2-yl)-1H-benzoimidazole;
6-[5-(4-chlorophenyl)-4-methyloxazol-2-yl]-2-(2,6-dichlorophenyl)-1H-benzimidazole;
6-[5-(4-chlorophenyl)-oxazol-2-yl]-2-(2,6-dichlorophenyl)-1H-benzoimidazole;
6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-4-morpholin-4-yl-phenyl)-1H-
benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(5-morpholin-4-yl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(5-piperidin-1-yl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-(5-pyrrolidin-1-ylI-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-phenoxy)-
acetic acid;

(3,5-Dichloro-4-{6-[5-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-yl]- 1H-benzoimidazol-2-yl}-phenoxy)-
acetic acid;
3-(4-{6-[5-(4-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-
phenyl)-propionic acid;
3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-phenyl)-
propionic acid,;
3-(4-{5-[5-(4-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-
phenyl)-2,2-dimethyl-propionic acid;
[3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-phenyl)-
propyl]-phosphonic acid;
(3-{3,5-Dimethyl-4-[6-(5-phenyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-phenyl}-propyl)-
phosphonic acid;
[3-(4-{6-[5-(4-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-
phenyl)-propyl]-phosphonic acid;
3-{4-[6-(5-methoxy-[1,3,4]oxadiazol-2-yl)-1H-indol-2-yl]-3,5-dimethylphenyl}-propionic acid;
3-(3,5-Dichloro-4-{6-[5-(4-chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-phenyl)-
propionic acid,;
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3-{3,5-Dimethyl-4-[6-(5-0-tolyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-phenyl}-2,2-
dimethyl-propionic acid;
3-(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-indol-2-yI}-3,5-dimethyl-phenyl)-2,2-
dimethyl-propionic acid;
3-(4-{6-[5-(2-Methoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-dimethyl-
phenyl)-2,2-dimethyl-propionic acid;
3-(4-{6-[5-(4-Methoxy-2-methyl-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-3,5-
dimethyl-phenyl)-2,2-dimethyl-propionic acid;

or any pharmaceutically acceptable salt or prodrug thereof.

17. A pharmaceutical composition, comprising:

the compound according to claim 1, or a stereoisomer, enantiomer or tautomer

thereof, a pharmaceutically acceptable salt thereof, or a prodrug thereof, and

a pharmaceutical acceptable carrier or excipient.
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