Gal eni cal Formul ati ons of Organi ¢ Conpounds The

present invention relates to solid oral dosage forns
w@a9po4ilhg an oral ly active renin inhibitor, PCI/EP2008/062900

al i skiren, or a pharnmaceutically acceptable salt

t her g@iDIAQS)ILEhﬁN%XXEOLEfﬁL%ﬁWUTED BENZ INIBRIZ®LE- AND

carrier medium In partic t he present I nventi on

provi des gal \DGLE-OERNATIVESSAS OGN T 1SINRIBIFOREK I en,
preferably, a hem -fumarate or nitrate salt thereof,

al one or in conbination wth another active agent. The
present invention also relates to the processes for

t hei Pbgsite san Be viswed 38 ap §nergibalanse digerdep @risingwhes energy input
elcB8dd éﬂér@’\blﬂ&ltt \hﬁh Ineétnef i ks %lorles'cfﬁnﬂﬂfeddﬁtﬁ)ltf’biy’cendes and

specifically, Is be understood b he f
stergd dn g\ﬁ@dg)gs%tlg%lpt Mpﬂlggté)&s cuggrﬁg(apgrqved fpr the treatment of obesity

atfinit fPestere ér@érb;ybﬂémrﬁrﬁdrﬁy 12 derddifigamiergy TRt by either
Lﬁ)r ef er abl &?ta hem hereof. Renin rel ea

ed
PEIFSINE @PREHR @&'ﬁteéfle[é%ﬂ/\@‘ %@PB&%M”%H&?W' 'P‘ﬁ‘é‘me Because of
th€ lrérﬁdulnaiéagé inftAe bﬂivﬁ]ehb@ oictﬂséawbmdiﬁd@am ek di efficacy of

t t
cugRE, mESIPH Tt P PR LS PRF RS OO e B RS o SPGRIRL e Ao efh
the Ofd pgtemial ﬂ%r@égtlcﬂitméggﬁn*]dlvesﬂﬂﬁblm #iplypéridéesynthesis.
ressur.e bot
Al BRBRe e n BEseate e e RvB S ooy fraies TiaFPeln ¢ ne
ac&dmeraabn sanglia dbbetysaldl particudartynvetien indbcrgrshiamonadipose tissues, is
asggi;l?tgg é‘f' ﬁuns’éj n? Ce%o cs O;E)S%@yls R Iensfr{ﬁ% ???S#tgltyﬁ%s the last step in
triecyglycetol bnoa;cmthe/sls yDGAT rcatalyzeb therog uplingudf aal ,2-didaylglyoerol with a

kB HUPLOASHE i T b T o

D@Aiﬁeemtya]ave)heem‘ldemmed aDGATé (peyhtoAldiakylgiyoerel acyl tréresferase 1,

see as%g ﬁ%rEF OKla‘ltl Acdd. S i gﬁ)@%%@fé 955%' nd Ifélff&ac?l COA-

rs. "Accord renrn I'tor
dlwllg_h&etdhecsectrﬁapsfamye Beseerpdsegetial, ¢. Bjol, Chegm. 276 38870-38876,
i v, r 4 |
2] BURYS LREBIHNS St SRR ARSI Aoy
Impartanttyu DEBAT 1 &nbekoiit migeeare protactast feanh high datidietimduced weight gain

an%flagﬁlh rdFsthibe (?ﬁnth re?@it ﬁsf?ﬁe 8bndtd4s| ngb b?&g %F%ﬁ@ﬁ@cype of

specti ve or race an
the (ElGé’rTeitl@dckoﬂt fride suege$trhha‘t erReAT1 tnh@lwrrl'@e Ulitily dorj the treatment of

i f I d
B e ok Bl B e Sy 1(S)
L/ - (3-am no- 2, 2-di net hyl - 3- oxopropyl )-2, 7-di (1-
net hﬁﬂe‘?r@é’ nt nﬂ'erkl?()ﬁrﬂ?&/\(de% @ ddagn& thér 48 LBeRVroBréAingrdrho

Xy-pro en oct anam
preventing con tlons or dlsorders 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

A is a substituted or unsubstituted alkyl, substituted or unsubstituted alkoxy,



As descri bed above, nost preferred is the
hem -fumarate salt thereof which is specifically
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wherein

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

alkylamino, lower dialkylamino, and NO,



the total weight of the oral dosage form either

dependent on or not dependent on any coating or
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wei ght of the oral dosage formis quoted w thout
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phosphonic acid, phosphonate, or sulfonyloxy,

- E” is alkyl, acyl, alkoxycarbonyl, phosphonic acid, phosphonate,
cycloalkoxycarbonyl, aryloxycarbonyl, heterocyclyloxycarbony, carboxy,
carbamoyl, sulfonyl, sulfamoyl, sulfonyloxy, sulfonamido, -SO.-OH,
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substituted or unsubstituted heterocyclyl, or substituted or unsubstituted

heteroaryl,
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the active ingredient in a smaller oral formthan was

heretof ore possible for a given unit dose of the
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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



the extensive literature on the subject, see in
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herein by reference. These pharnaceutically acceptable
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the present invention,

The term "substituted or unsubstituted alkyl" refers to straight- or branched-chain
hydrocarbon groups having 1-20 carbon atoms, preferably 1-10 carbon atoms,
containing 0 to 3 substituents. Exemplary unsubstituted alkyl groups include methyl,
ethyl, propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-
dimethylpentyl, octy! and the like. Substituted alkyl groups include, but are not limited to,
alkyl groups substituted by one or more of the following groups: halo, hydroxy, alkanoyl,
alkoxy, alkoxycarbonyi, alkoxycarbonyloxy, alkanoyloxy, thiol, alkylthio, alkylthiono,
alkylsulfonyl, sulfamoyl, sulfonamido, carbamoyl, cyano, carboxy, acyl, aryl, alkenyl,



m crocrystalline cellulose is classed as a filler and
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may be enployed in the internal phase in an anount

rangi ng from about 0.01%to about 10% preferably from

about 0.1 %to about 5% by weight of the dosage form
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caebon 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(O)-NHR, , wherein R is selected from hydrogen,
a C,-C; 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,.



Sui table glidants include, without Iimtation,

colloidal silicon dioxide (e.g., Aerosil 200),
woregoesidum tri sil i cate, powdered cel |l ul ose, taPCT/BPZHOS/062900

conbi nations thereof. Most preferred is coll oi dal

silicon dioxide. Wen present and consi dering starch

not as a glidant, a glidant may be enpl oyed in an

anount rangi ng from about 0.05%to about 5%
Exenglary alohgcydio hydibeanporogrouns indude dut argwot kmided tes cydpuepy!,
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conposi tion and the other additives, C%I i dant s maa/ be
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bigyclof? Iheptedy!. fhtcimetayibignelel Jollrrpty ot PEr conpact i on.
triThBEy RRYEF[30f. AheSlRS BiERIS[2 2 Mol ahBthedikgsent i nvention
havé a low friabiiity as 1S not nore than 0.8%
preferably not nore than 0.6 % The iapplity is
Examplaly EYH(F NYARRa%ea P R defoRmap ‘?wgthsé'f‘é-on

skilled in the art, see the harnoni zed procedure set
THeetrh "dikoxy hefarb & g @pei as USP <1216> and EP 2.9.7 and
JP. The solid oral dosage forns of the present

i nvention have also, suitqbl e hardness (e.g.an average
The Pl RIEned, ?‘%ﬁrat? A0t T 110 N to about 250 N) .

Such an average hardness is determned prior to the
Tratpinn Seycioehandy! aafers ol aycloalkyliH{§)on the sol i d dosage

form In that regard, a preferred enbodi ment of this

| td ' i LR i Reideosol id oral dosage forns
T@ﬂéc %‘?dgloyli%rﬂ}rcoat e .ngwk?)abl e filmcoatings are

known and commercial |y avail abl eor can be %ﬁ el
Thectesnsd ity aming An Aty RBYNS. refgip Ay Hr pRdh{alylel-ngpspectively.
materials are hydrophilic polyners such as
THOky & tANd Rty ¢6tkrs to@lkyMC(D)INBL r ol i done, pol yvi nyl

al cohol , hydr oxypr opyl cel | ul ose,

hydr ox hyl cel | ul os and
T t&%ég’%}f}yreﬁ%’?ﬁ%?@@r “ul ose or the like, of which
hydr oxypropyl nethylcellulose is preferred. The film

Tieotetrh fagkydtbivpo'Siefdroto alkydHS€d)-ent s i ncl ude pl asti ci zers,
e.g., polyethylene glycols (e.g. polyethylene glycol

RO "alﬁ%%ugj’éé%': n%%éré%tﬁk 1-%&6}2@' phthal ate, propylene

0,
gﬁ ycol I'n conventi'onal amounts, as well as
opaci fiers such as titani umdioxide, and colorants,
The tgrm 'algaxyearbery!” rafermioraii-Oakéd:- etc. Typically, a
filmcoating material is applied in such an anount as
TRPterm "alkoxycarbonyloxy" refers to alkyl-O-C(O)O-.

The term "carbamoyl” refers to H,NC(O)-, alkyl-NHC(O)-, (alkyl).NC(QO)-, aryl-NHC(O)-,
alkyl(aryl)-NC(Q)-, 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 "sulfamoy!" 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).-, heteroaralky!-
NHS(O),- and the like.



provide a filmcoating that ranges from about 1%to
about 6% by weight of the solid oral dosage form Dry
wWoreoovss0 such as Sepifil mor Opadry m xtures PCEPPR208£062900
by Col orcon Corp. are preferably being used. These
products are individually prepared dry pre- m xtures
of filmformng polyners, opacifiers, colorants and
pl asticizers which are further processed to aqueous
Tife term tsdfonyicarisansoyimefesnto. sutfory-NHGOE @A HGHG CadHEE)-.
generally applied to achieve a weight increase of the

Th%% fr@'ré%ﬂ)f?%arﬁgé %Peré éﬂPfS(@)?&NH élryf-QﬁOT)QNWt a(%lkﬂf!ﬁO)szH-

m coat i n
h%pawb@(Q)bemeaféMl-S@cNHr AYES{Q- y@tulkawl@(@h—N(alkyl)--
arsmﬁts(@slz R&ky6/ hEt'eFBaWI%?@)Q@@Ik?IP—Pﬁét@ﬁdéﬁalk%—S’(@)Mﬁblﬁ )- and the

/'or “conventional ‘organic solvents .

“kﬁl cohol , ethyl al cohol, isopropyl al cohol ), ketones

(acetone), etc. A furt her enbodi nent of the present
THeﬂt\éﬁﬁ‘t‘éLﬁBnyI'SrefbrﬂoC&l%ﬁﬁxlfﬁmﬂ drijsulfsRpiuhéstoarygsulibny, sralkiiduifonyl,

or al dosa‘ge form cor di ngﬁitﬁ?&‘gﬁﬁe present invention.
hetgrepralkyisyiigny! ?}’fckﬂa 655‘{5@( be prepared by the

foll ow ng nmethod, conprising the steps of roller
TieoEpacdulfagatéd drskilfoayiony” refeshaaiple®(@)i-Oalard<{Oht @b laealkyl-

I . t her eof e W th eyt k. accept abl e
S@aPr SR R T et PRt gl
pharmaceutical |y acceptable additives, and optionally
Theeotepn &spdionallytsobstitutad amiriod referisie e pamanbdresecomdaneamino group

wiEh Fn'3§ %E%/SH% Eé DSostRIPS, %Qﬁ%ﬁi{@ﬁfsl}cﬂ%s%'i P%rﬁf &l%)alk

iTén or a ar naceut1 cal ept ab e sa
hetérocysh, mOwbam@@ijomxtealkowmmt atlealspryraporyd, (b)
h
I i e e

cambamwl abdl thedidiei t i ves (c) bI end| ng the si eved
mat eri al (d) roller conpacting the blended naterial to

Tﬁéjtrem\ 8ar{1® FG?é\%tt&ﬁ'on@éy%ﬁé & picylchd ardhiatié H?ﬂrb&bﬁ‘b&pgﬂéﬂ& Ralving 6-14

teria forma mlled rateri al erred to as the
or,cq 1%Rarp@hat@m§nmh§tr@g Ro[gonoﬁqqhﬁaghppylbblgtpﬁﬂyh@aplp]tgyl anthryl
arf& el r%d%ﬁﬁt‘h?' eXdH &F wHikrErhaPHRRAally beSsubshitutdd by 1-4 substituents,
su%h%rsrg%%gnuatllly cs:l{jlbstl%luted 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 “aralky!” 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-.



acceptable additives to forma final mxture; (Q)
optionally conpressing the final blend to forma
wo 2d9beto4and (h) optionally applying a fil m coaPCT/RP2008/062900
order to obtain the filmcoated tablets.
Al ternatively, the process steps (b) and (f) may be
perfornmed in two steps, conprising a first blend with
Aliskiren or Aliskiren granul ate, resp. and additives
Thel tetno (aratkoxy” refensite amearvhgepun boedeshdirectly ihaeughisneatdxy faroup.
the first blend wwth the lubricant. Attention is drawn
bl 1 ads of granul ating, sieving
Tiér?anFn%x ﬁlgﬁr%gg‘lpfeé%rgg&’?wpﬁ%b art, e.g., mxing in a
free-fall or tunble blender, conpressing into tablets
Therfean savBie TofgrdA 280-Srot ary tabl et press or conpaction
on a roller conpaction equi pnent. The sieving step can
TiEeRs Q! icfdie o atgio@)any suitable neans, e.g. using
oscillating sieving or hand/vibrating sieves. The
bl endi ng ,ste can_b cQnpl i shed using any suitable
T%tﬁﬁg.argvﬁfycgé?v,oﬁyﬁgméh or the Aliskiren granul ate
and pharmaceutically acceptable additives are
TidH tepatarbgamino” efeysitd argl@(Q)dddel such as a di ffusion
bl ender or diffusion m xer. The conpacting step can be
' L, LBE nmeans. Typically,
Trgegt%pgg%rylﬁgﬁgrs%ggc%ﬁ%??%ﬁﬁghbg}gi g a roller conpactor
with a conpaction force (for devel opnent scale
Thedetm Hygpgﬁan@afb@nvlmﬁ@ra eicloplP Gt R0 about 20 kN cm
i.0, preferably about 2 to 10 KkNNcm 1|In one
TIRIRAH B oy oy I BEBEHYI"TBet PlotRtdrbsyiclyeveiayprent  scal e

machi nes) ranging fromabout 2 kN to about 6 kN cm

T BRSO oS8 BB Pl SR RS st
orb.!n@ﬁtdféﬂed,ﬂavﬁﬁﬁﬂg drpbmrg?éﬁ@cﬁwbg&up, d.batvhghds & hetg 7-membered
Sl ze-reguced. Prefer t eyl ce ysed,l S - eun
et B2 renpurt Bisk O Gy lheRepbRRH el iy Pt
wisiel hgg Bt Iéast bhe heteroanens et dedss orsticdradn gtomegantdisidg ting. Each
e o Byl i aing LBr Eel R nRI PRI IS A qpetpeomtoms
sdlgptad fsars hit@ge2 Btotrs, 30/gep atondaresudfur, atasis nghérhitise nitrogen and
ui pnen th [ d |s.sui ' .
s e REBlomsr o St e v, e SR URIg U may be
attaehed ated hetBroaefoer add garbomhatorol | speed is 3 to 5 rpm It
is also preferred that no pre-conpression force is

E)?e%%léﬁ %onocyclic 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, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-
dioxolane and tetrahydro-1,1-dioxothienyl, 1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl and the
like.



The m | ling/screening step can be acconplished using
any suitable neans. Typically the conpacted materi al

W@ tdve/odd4md er nal phase”) is mlled through a scPEERRP2Vg8/062900
mll or oscillatingsieve/mll with a screen of at
| east 1.0 nmesh size, such as 1.0 or 1.2 mm Preferably
the mlled material is blended, often wth
pharmaceutically acceptable addi tives such as

Exeniptary hieydic hietardayelis graiirs ineledg iadelyl, diydrgidotyh eszathipeolyl,

be{\%&a%r]\gp BasRxdzanl, rbe"f\zgthfehﬁr'ls béiﬁomléiﬂ'?? lquinlyBidfhyP geirelinyed

conpaction and I'i'ng/ screening’i's a

tetGahydeiqingling, Rershydeauprtimbrsaauinolingl ripisiydeisomgmebmyl.3
de%’bry?iré g@quﬁn%l m%?%eﬂgm'h&'ﬁoﬁlﬂlbeﬁf@?%zlefrid%ﬁiu?ﬁ beﬁ’@&um @H‘bmonyl,

f
cogmaripy, bpsrzpwwny;b[cgmgla%mow@x@wbmﬁequﬂnwrmr@y' gfgrqmdmvl
?&1 a%@%m—cfb&ﬁéuﬁﬂfﬁ%[éz% bﬁ'ldlny'i_’]m?“fura_['?% bR§hdikyINg

ormul ations I n accordance w t present |nvent|on

CIRSEPITRON O 3 H g oi0VEHE BIBo23 AR ERATFEPY VA (RgRN 95 3.4

d[Wd\’kgﬂoQ&%bﬂgzémyI? At aLiMyearkCtb @ed;  The fornul ation
of pharmaceutical oral fixed dose combinations with

sufficient hardness, resistance fo fri
Exgmplary Bigyglicingteresyisie wprps inglude carpagolyl, dab@rﬁsaiéﬂ'rtyk. ng
dithRAEERPIYR BENDRMDIY| fdh@mmﬁrohh},e abrivigy!s pisrizaticiginy s phenoxazinyl,
reduced to a st manufacturing process

hegog@ﬁinébé@the”ygfg%n]"ﬂybaB‘? {'\eg#ﬁul ation and process

resulting in a reproduci bl e performance is achieved;
Trartdrm !ﬁtérbéycclyd?mtclmteaksbbs’stm;ted betacioy @icgraupse ssibstibted

hez%'ﬂ?yé:{}%grouRs beé?rgs 'hg e o?:yal{j: eg%@s:sﬁﬁstﬂgtgﬁ @\ﬁtﬁHng oﬁé?;gﬁﬁstﬂﬂ&ts.

sence 0
Exadimyilarg sﬁhsap&nmmblmdae bpt are @stliniteditbitbe falawingedptionaldy

N
e. gii(ghlérBrnwrd)ee 80; optiohaltyssybetituted aotino; @ikepyirayloglisylt ¢asboxy;
ro clq%&%, q\ggor %LHPQS uﬁgﬁﬁsﬂt%b Hwer %%Q}‘?éa'r B¥hercapto;

ers a muc nore econom=<c ess
mw tcmrm sull‘mnm@ll@horslonvemybxmﬁnylﬁm|aml@1yaalkﬂt’rm iFrg'myl

ca%a%‘?gyl,aa'ijgkﬁtor aryl optionally substituted with alkyl, cycloalkyl, alkoxy, hydroxyl,

amino, acylamino, alkylamino, dialkylamino or halo.

The term “heterocyclooxy” denotes a heterocyclic group bonded through an oxygen

bridge.

The terms “saturated or unsaturated heterocycloalkyl” or “heterocycloalkyl” refers to

nonaromatic heterocyclic or heterocycly! groups as described above.

The term “heteroaryl” refers to an aromatic heterocycle, e.g., monocyclic or bicyclic aryl,
such as pyrrolyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, tetrazol,
isothiazolyl, furyl, thienyl, 2-pyridyl, 3-puridyl, 4-pyridyl, pyridyl N-oxide, pyrazinyl,
pyrimidinyl, pyridazinyl, indolyl, benzothiazolyl, benzoxazolyl, benzothienyl, quinolinyl,
isoquinolinyl, benzimidazolyl, benzofuryl and the like, optionally substituted by, e.g.,
lower alkyl, lower alkoxy, trifluormethyl, methoxy or halo.
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the same tinme achieves solid oral dosage fornms with a

hi gh drug | oad, preferably even higher than presently
w@e@pasEd wi th the wet granul ation, providi ng PEIIEP2008/062900

overall the possibility to smaller tablet sizes which

i ncreases the patient conpliance. The invention

i kewi se relates to a process for the preparation of

solid oral dosage forns as descri bed herein above.
Treueim thetespanlisalfcily!” tefersde heteraaryt®(Obe produced by

wor ki ng up conponents as_defined herein above in the
Thegpine trhiogphonipasithrefersite PEPaT@Ri t solid oral dosage

forns, The solid oral dosage forns of the present
Theripeminheaphanate) salerg|to f'BfOzg -Bwhene R !?é%%%jffw adzifrealkyl

gr@ué t&%ycl%é(lﬁ%l%'ré@ QlsuBdtAREO bt GnsObstRGEA aryTQ@upOp‘lﬁfePaleé
Rhe instant invention is

Sq'ﬁbﬁfﬂtHfGQtor UpsHbekivted rPheﬂX)p%?th?Hté‘F%’rPr(“\W/ﬁ*étﬁqtéﬂte%t?et?rl‘?gydyl group,
or Rl ERGIY aci®ESENYrbap. PréfRRABIMAS ﬁh'érgi grodp ®1&Uhsubstituted or

| at ed t ol t h
SuEeq By AhaRSRT " PITVSTAS (e PORMEe! & abl e or

unstabl e), myocardial infarction, artherosclerosis,
THE te@tHeterbgir Edﬂ@r%ltkyhetdioahﬂ‘—bi cahel term “hytepardyaminehafers to

negere COVRFE T8 B a R oo HeGliof A aRE afbbeaniee

th ftﬁ:gﬁlaﬂ hkyngrous) Treenterma t m@éﬂearah«aady_lCrieﬁa_ratuche:ténoeralkyl—ﬁé@)&.t The
S R RRB RS RS AR e i

refmd; fogretarbaratkgs@(@)NaEl., reno- vascul ar, diabetic,
i solated systolic, or other secondary type),

TS b!f g;‘ ‘?efEr%% talk%%a}l " BpaiRid g%ré Y\‘E%Leh@éro it &Blkan&yi,

art eroscl erosi s,

hqﬂerabrathaooyi,e“pﬂwrog@lml antl fehbét@ chaeateﬁm agcyiappeiteigrs feenal
alkdi® Ifamlrﬁ gfb?/ mils el r@)lflaﬁﬁi?lﬁcé’rlaﬂh%”aﬁﬁﬁé hetérBbtalkanoylamino

ven ypertrophy,” cognitive sfunction, e.g.,
andl thégkerer' s, stroke, headache and chrom ¢ heart
fallure corrprisi ng adm ni stering to an ani mal,

Hk i fPURRs RAY Fellde lihkedte @elieakt tﬁrHG@su@de%aérﬂﬁfMloﬁally

t erapeutically effective solid oral dosa

havinedriiaTgubsituans. ps@serempley Wikin 16 confrt BfBs offsant invention

thb RYGRENsubiRIES Sr ﬁr@duﬁ&tﬁ&e& QivhleAt premyresidugab bdnsﬁk!e’:iéd to be
dosage form accor esent vention for, the

r

cqwamLia lF GXWﬁS%Oméagit&%%Pr isubsiRuied PESAYRNS g
hypertensi on (whether of the malignant, essential,

Fér@ROcHBSEMGRUP deiivaiieés CC(O)SPREPRA, 1oy 3érol REPROI reférsds 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 alkenyl 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
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secondary type), congestive heart failure, angina

(whet her stable or unstable), nyocardial infarction,
wa@edobosasc! er osi s, di abetic nephropat hy, di abePCT/EP2008/062900

cardi ac nyopat hy, renal insufficiency, periphera

vascul ar di sease, left ventricular hypertrophy,

cogni tive dysfunction, e.g., Al zheiner's, stroke,

headache and chronic heart failure. The pr esent
alkanewoxy, doweriakkewyoaebany| ertdi-bwep alky lprinogarkeny)-omer alkyl esters,

hehgt her

9P 5'%?6‘/9'%@%‘”‘@2%%%#31?@“krﬁén%"%@?[?%@;‘?éeaﬁr ki

i sol ated systolic, or other secondar
Thecrgeast inyentiaearevides 3 eanapound SRWA f hﬂfék‘%?g SHUae or

unst abl e), nyocardlal i nfarction, artherosclerosis,

di abetic nephropatﬁy Bitdbetic cardlac myopat hy, rena

|nsuff|C|en heral v | ar . di sease, |eft
argeT R B A . eREtOs W& unct i on, e 0.

Al zhei mer' s, stroke, headache and chronic heart

fail elncon'prlsmg a solid oral dosage form according

PR kT G T
suPg el oh 35 B AR PR oo R e heine BT Suniedlpd or
ungagﬁ{tetg@%&a %b&fﬂ.ﬁe& Qrel',l1 s%gtrtt%g F%ﬂfeﬁot%ﬁg oPh shib&GitA&d | bN €

exanpl e e anoun active agent

wﬁﬁg&h&gghgggxﬁgﬁ rel ease rate thereof may be
et . , :

Fmne basis of known in vitro or in vivo

t echRidy89 aleftS: HivEdH: Betl aﬂn %e?er@@'cte‘ SHetdro@gt | ve

agent concentration int Bl ood plasma remai ns”at an
acc eﬁjfsaabélﬁ)sirtﬁféﬁlor E%ub@tlﬁr{e@r dingEht Hetdbar§Cdroud B8le@B8¥6m one
description fully discloses the invention including
preferP@Beéﬁb@GPﬁ@H&s t hereof. Modifications and

i nprovenents of the enbodi ments specifically disclosed

her ei n are within the scope of the folloﬁ ng cl ai ns.

Wt hou her el ab , it is Afehieked that one
skllleﬁgljifhk -art chn, |usdng the BreclediNg-
PTX

descri Xutilize e esent -i'n Qqn to its

4 s 4 .
full est extent. 'Therefore, the Exanpl es hgrern are to
be construed as nerely illystrative and not a

limtatign of the scopﬁ of /t he present invention in
any ma le 1: T rmul ati ons & Process
Parane e[§ Hposrtl ns_of f Miskiren 300 ng (free
base) 't ak] et i normg/ unKf The conponents of the
Allsklren tabbet were mixed, granulated and conpressed
as described herein for preparing a roller-conpacted
Al | sidrgn; t abl et using the Freund

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,
Xy, X,, X5 and X, are independently selected from N, or CH,

Cis

12



Cor poration, Roller Conpactor Type TF Mni with the
process paraneters described bel owExanpl e 2: Tabl et
wao-200a0k@|to ons & Process Paramneters Conpositi onBCDEP2008/062900
Aliskiren 300 ng (free base) tablets in ng/unit The
conmponents of the Aliskiren tablet were m xed,
granul at ed and conpressed as described herein for
preparing a roller-conpacted Aliskiren tablet using
the Gerteis M N PACIROR, RoRl.er Conpactor with the
process paraneters des ed bel ow. XADI AZOLE- AND
OXAZOLE- SUBSTI TUTED B OLE- AND
| NDOLE- DERI VATI VES AS I NHI Bl TORS (besity can be
vi ewed as an energy ba e di sorder, arising when
energy input exceedsrgnergg, output, with nost of the
excess calories converted into triglycerides and
stomﬁ% i.n the adi pose tissue. Medications currently
appr &d"for the treatment of obesity attenpt to
restor I ener
| mptit By SaE R AR oRn, B KRy R EATR e O
Wi t h | alpanbyieosioo, maiagﬁnu Inwerhaikyé.rmnuomrmtbﬁt lpwgr alB@tya
of the I 13 ; val ence of obesit
alBirihol BeP SRy laMhidd) 80P RBY y

wor Idmn flcacy of current nedica

t herapgesg, %}.%Vﬁt amﬁaégé%eéﬂglé‘eléctb%rfﬁ% Bydrb&én, ﬂEl%géﬁy

are reqg U|re otentla t erapeutlc strate
i nvol v@tf,lu@rnmemyi |aﬁs@0>tyr lowey elkyli lawesglkppyelower aw'?mw@ fpwer

trigl ygﬁ[kygﬁﬁn@%ﬁd fesential for normal physiol ogy,
excess triglycéride accurmulation results in obesity

and,grparticularly when it occurs in nonadi pose
tissues, is associated with insulin resistance. DGAT

IS an engay&sé bah stpdtilty¥d 66urishiBstlt@ed by ER dryl or heteroaryl
triacyl gl ycerol biosynthesis. DGAT catal yzes the

coupl i BYUBf a 1, 2-di acyl gl ycerol with a fatty acyl

resulting in n A a cer ol
enz;‘mgb |? ﬁgﬁctgﬁﬁgﬁﬁg C{Q,e{)alg)é* M@ maoeﬁlkanoylammo
| dent i tarediy, Bﬁ:‘-%ﬂnomaem—LgrcsA dBatylE) HOROPD—dGYE, —L~E", and

transferas , see Cases et al, Proc. Natl. Acad. Sci.
95:1301@ﬂigﬁé% 1998) and DGAT2 (acyl

coAdi acyl gl sferase 2, see Cases et al,

J. Bioﬁy %ﬂ%ﬁs §§§ﬁ§§gﬁgﬁg 876 2001) DGAT1 and DGAT2

do not n

ooy ¢ St 2. S Mo @ontl Bh&ieRoRe JUnBRospRIRHEDY.

hi gh fayclqﬁlleuxwanmrwé@rw\mygmbor@m hetqn@vciyimcarhony, carboxy,

rzgglo)s t @%}%gmgﬁ"&ﬁlﬂang @aoﬁ'aébifaﬁwo% QGI?dn?E:a?o%n%?f %QIfononxy,
sulfonamido, -C(0O)-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,

- FEis alkyl, acyl, alkoxycarbonyl, cycloalkoxycarbonyl, aryloxycarbonyl,
heterocyclyloxycarbony, carboxy, carbamoyl, sulfonylcarbamoyl, sulfonyl, -
S0,-OH, sulfamoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxy, -C(0)-0-R-PRO, substituted or unsubstituted aryl, substituted

or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl,

13



the DGAT1 knockout m ce suggest that a DGAT1 i nhibitor

has utility for the treatnent of obesity and
we@bmsitosi@ssoci at ed conplications. The presentPCT/EP2008/062900

i nvention provides conpounds that are useful for

treating or preventing conditions or disorders

associ ated with DGAT activity, especially DGAT1

activity in animals, particularly humans. A conpound

havi ngandehémh’l+om fg' is equal tazero A&’ @G BotGullaranyl, sulfonamido,

phar mageuthaal LtaaBReBale cpalikayeand Prodr ugs

t her eo érern unsubsti t ut ed
al kyl , gs tut,e lgﬁbk?,g t ut ed
or unsubs%tbaﬁ%)}llj ot Qlk CH'%Hﬁ%HJS | onaﬁ y 'su st [ ttelt ed
cyahalh@(ycsmbsyh arulowpaﬂ@onuhba@mcwmé@aMV, cashmxy t Farparaey!.
su% ¥|tsgﬁf8f%{ &gﬁ ?ulfb%ahidoo rsc%-éH bsﬂlfbﬁ%t:e?rgar%yl -C(0)-0-
ubs rtu (o]

di val ent

Rﬂﬂmaubsututeq/ew wuwltute@aml suh%\tlée@ewselb@tﬂutﬁeﬂﬁéwwl or
uﬁsﬂtﬁte@ or H{?ﬂb&ﬁtﬂfe@%e@bfmé{'ﬂsumt ituted dival ent

eteroary roup selected fromone of the groups

bel Qw. Rg afe, |ﬁ&1§ﬂ>e?f3ent|§rﬁ%rﬁ éu&ﬁwgiIe.m intlegeelreatond 4,

fromO NHN S, wherein R9 is sel ected from | ower

al kyl , nf QWek pallslb)é{v@é'h%nd' BFefathip Oy &l K lar 4] ower
hydroxyal kyl, X1' , X2, X3 and X4 are |ndependently

sel ect Rgaﬁdl REnaN; wiUep@h'dienﬂ?y fremwaeh ethﬁr ﬁﬂldno@eﬁ eHatmjend

L RmolaRTdowar g, BBl B R R Bupapprer o

| ower friaxgpirolresiue oflthyfoariulao, | ower di al kyl am no,
and NO2, R R2 and R 2 are independently selected from
hydr ogen, hal ogen,

PAERN
. ~
~

’

(CH,) CH,),,

wherein
-X'is NR,, O, S or CRRy

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

- R, is hydrogen or lower alkyl,
- R, 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.

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

following structure
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trifluoronethyl, aryloxy, |ower alkyl, |ower alkoxy,

| oner al kyl am no, | ower dial kyl am no, and NO2, or C
woreopoakEo be a substituted or unsubstituted bi BGUEPIN0S/062900

aryl or heteroaryl group, Dis selected from hydrogen,

hal ogen, hydroxyl, cyano, al kanoyl am no, car boxy,

carbanoyl, -0-L 2-E, -S- L2-E, -C(O-0O L2-E, -

L2-E"', and -NR 6- L2- E, - L2 is -(CH 2)n~(CR

5R5) p~(CH2) m E i s &-RyB-C-RBcyl, al koxycarbonyl,

phosphoni ¢ aci d, phosphonate, cycl oal koxycarbonyl,

ar ylwheyeiar bonyl , heter ocycI yl oxycar bony car boxy,

car banmoyl , sul fon [, -SO2- sul fa

sul foisyA eibstiHienpr un%tmsmm ac'}svy SUEﬂFlft%% ghingybstituted alkoxy,

RO, substituted or unsubstituted a
S SR T A R eV .su!‘fst"tuted or

orpibsyged b sdbeiRed ooureubeEited FRBIORENAY B PRy EP
fona i s al kyl, acyl, al koxycarbonyl,

“’E}‘)’Lﬁ%‘ﬁ?%%‘?@é’yﬂﬂnyl aryl oxycar bonyl ,
haiting S N —
gﬂl f namL%?fltU%&Obp %'bﬁﬁtﬁ%g df{lal%@ﬁéligrbt%ggtg?oup selected from one

unsubsbtf thatgezipabglow: subst it ut ed or unsubstituted
het erocycl yl, or substituted or unsubstituted
heteroaryl, and when n" + mi + p' is equ to zero, E

i s not f yl, sul 'do, pho U¢ aci d,
phosph naq ,Abr sulfbny oxyuu— E' [|s & kyN;--acyl,
al koxy pho sacid, .p at e,
cycloalkdxycarbonyl ar‘yloxycarbonyl4

het er ocycl yl oxycar bony car boxy car barmy? suI fonyl,
sul fam)yl sul f onyl oxyxsﬂul onam do, -SO2-CH,

L5

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,
Xy, X5, X3 and X, are independently selected from N, or CH,

Cis

wherein
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sul fonyl carbamoyl, -C(O -0 R PRO, substituted or

unsubstituted aryl, substituted or unsubstituted
whedoeneaaye! yl , or substituted or unsubstitut edPCT/EP2008/062900

heteroaryl, m, n' and p' are, independently from each

other, an integer fromQo 4, - M +n" + p' is

between Cand 12 , preferably O 1, 2, 3 or 4,R5 and

R5 are, independently from each other, hydrogen,

hal}legeﬁ,1 isteethctedyffom hydtegerackanoy lower alkysigionglakino, or R5
and R5 | Of . [ '

o TR TR ASATE o SR et SR
and s' alkyleminontbweedidbplaiindg podN@ach ot her, zero or an

integer froml to 3, - Rxis drogen or | ower alkyl,
- Rx |Bmﬁdaradganarﬁadﬁzy@ﬁentwy&s{@i@ﬁlfronahmszg%n,Balogemer

al kyl', yinubPomethy N WAISgeRweRF alk?V‘I%WelaéIK(%!y lo¥er 8lkylamino, lower

st ereol soner, enanti oner aut omer thereof, a

phar nadielkyiapunag. pndNQepirabl e sal t t her eof, or a prodrug
t hereof. Unl ess otherw se indicated, the conp

pr ovi d@d“%a'ﬁ‘héeF‘@Ph?il“&%ﬂb%“ﬁ?t&”tﬁ%QH"VC'F@W'r?é haﬁéoaé!r'
phar ma ﬁMblcally acceptabl e salts, prodrugs,
stereoisonmers, crystalline fornms, or polynorphs

t hereob.js E&I@ct@ﬂ RE@MydFdy¥R, ﬂidldyénalhﬁ@owr @yarfte alkanoylamino,

ot | nooE0, ERATOH prtmibocOoT LaTTy "SR praT. L-e . ond

carri eLNRE-LeXEj pi ent. The present invention also
provides nethods for treating or preventing conditions

or di sQfde(CHaSOR:RY)pCM, Yk DGAT activity preferably
DGAT1 activity in animals, particularly humans.
Pr ef-er &b ylkylt bm/I dllll@@}'c[kfborlys pbedphobie@cidr pimsphenate,

foll owin

ai abet 6Ty ERAVT AP SERB T T oB Ty RAT by, carbor,

syndr ooarbXmoyl, sulfonyl, -S0,-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,-OH, 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 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, sulfamoy!, 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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insulin resistance, hypoglycem a, hyperglycem a,
hyperuricem a, hyperinsulinem a, hyperchol esterol em a,
why@enkispd dem a, dyslipidem a, m xed dyslipi deP@BEP2008/062900
hypertri gl yceridem a, and nonal coholic fatty Iiver
di sease; cardi ovascul ar di seases, suchas
atherosclerosis, arteriosclerosis, acute heart
failure, congestive heart failure, coronary artery
di sease, nt andlp’amy,dpdependently doar elchlothanf ar iotegenfrorafgo da
pectoris, hypertension, hypotension, stroke, ischem a,
i schemmt +mépert ik bsiwemeniOgndr\2, aneurysm restenosis, and
vascul ar stenosis; neoplastic diseases, such as solid
t uner sRs akd Rs @zt inslepemdgintiv e, eacly aihen rudrogaa, halogen,
endot hﬁ&dr@iylﬁ%?lk%x&f&ﬁov@é?% |, 8r RPEAPRL £r8 iR tobsther to
cancer,” col’orectal cancer, stonmach cancer, O0ther
cancer ¥rofa spire regidue fithe §VUlaal tract (for exanpl e,
esophageal cancer and pancreatic cancer), prostate
cancer, kigney cancer, liver cancer, bladder cancer,
cervicaL/égﬂ er, uterine cancer, testicular cancer
and(@w9 ian ¢ or; der mat ol ogi cal conditions, such as
acne vu rig. In yet another aspect, the present
i nvention yovides nethods of using a conpound or
conpositionqf the invention as an anorectic. The
present “invention al so provides the use of a conpound
as descri bed above. The treatnent of prevention of the
DGAWhereiDGAT1-r el at ed di sorders or conditions listed
above consists of admnistering to subject in need
t hereof aX iFNBpOUS ¥&RRxef f ecti ve anbunt of a
conpound described in this invention The treatnent
may al so -ifrdRiare: s1gaendenty fremiedrh aineh ZgArtandpigeer from 1
t her apeutiyg agents. Listed bel ow are definitions of
various terns used to descri be the conpounds of the
present i-IRgHhydPbgenldieSerd@lyl, ni tions apply to the
ternms as they are used throughout the specification
unl ess t hag igahgdrogére halogen, hyttoxgidalksxys peilower alkyl,
i nstances either individually or as part of a |arger
group, e.-R,isWwpdogemoriowat dliadorent point of a certain

o BB i TR B A D

tharepfiiot a pfodriethetenfict ure, an optional |y substituted
al kyl is also intended.

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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The term "substituted or unsubstituted al kyl" refers

to straight- or branched-chain hydrocarbon groups
waoopmngp4ie 20 carbon atons, preferably 1-10 carBPONEP2008/062900

atons, containing O to 3 substituents. Exenplary

unsubstituted al kyl groups include nmethyl, ethyl,

propyl, isopropyl, n-butyl, f-butyl, isobutyl, pentyl,

hexyl, isohexyl, heptyl, 4,4- dinethylpentyl, octyl
Wherlthetmeoibty eis aSwbstituted be dnsubkijtlted mtkybgroum i isuid e, firgtuareferred

' al kyl groups substituted by one or
erﬁr%Od'rﬂgtlédﬁépaﬁkg’F?rga ‘ng groups: hal o, hydroxy, al kanoyl,

bRl SISO PRGSO Bt e o
praienydsmbbdmelnt lowet athyQFOUP-auI f onam do, car banoyl

cyano, carboxy, acyl, aryl, alkenyl, al kynyl, aralk¥ ,
Waemtheaneioty A lé@@“h?ﬂttlﬂﬁ?ﬂ @ Ungupstiuie @Mglpalksdsmwoht i in afirst

pr@feﬂ%b Bei}ﬂeﬂf(é( su@tlidtéa(b{ﬁﬁ{sbﬁ’éwdted Qbﬁbjﬁ@ffﬁfberg@ Afoh8Eyefic

tiona substituted am no, heteroc The term
cyc oalm'rgrawm«;n subgtitated or v@swﬁtﬂg@d@ﬂﬁwnfg?/ eb% as

descri bed above having 1-7, prefer.abl carb
Ind GRS REbPBMent K18 HEER-A fsroeesiaddron theraug gpnsisting of a

stEMQfeH'b? ynﬁmsﬁ’tﬁteﬂ%ryl Rfsup rﬂéfeﬁblbﬂl pHAyIN6r naPhehyi, &htha

ers to a

SuRRUIS] 05 L PR BHEAROTRAY 56 9 BISHrIE Nelke Gt drafb. PrBRrred

s&f@ﬂhﬂt@bﬂﬁe%&@w hQaﬁeh@logQﬁ Ky, @R, ecyblealdylactyahbe poi nt
0

triflyquerapthy 'dgEWe hﬁém‘ﬁ “R@&\'y%“g%“&ft%?‘ ampg, aw;?r%?a"ﬂﬁ's’%
ar@lbg,)/@k@hﬂﬂulargm @sio, Titvd, 1RGrbaky, latk@sycarvumyk aatbamogl alkgithiono,
s S LR B SR BB 830D LA Rl o tiR0Ey
ar@fs@@éteaffl@rrﬁﬁﬁﬁnr askubdiitatet ©F substitukad lower' alkydf akanolybh -G(O)-
nSkg i EUBbRE e 26t e By SR Sy e MRS R

urisagstivddted b arnrstmuteeldowert&km eursubstituted bresubstitatedhenyl,

u%ﬁlaﬁ& %8 %u%nhtluwl phenw ggF )h%/d% Bﬁ%ﬁgégtpgeg%ésupaxuted
-afeaidepéd, mbmiogclma’reaérkryl 5 om@yhembaed) mmptychs bétbmwblyloyl

b I | k b I
BRI B sy kKR Pory! o aral koxyear bony

t it

Wb e B AL s R r%%gareferred
emmotynemmtsvstrtum@r uhsibstiteted hlwwbﬁysu @tﬁmtbéfoyun%bﬁ wted
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, triflucromethyl, acyl,
alkanoyl, thiol, alkylthio, arylthio, carbamoyl, alkylthiono, sulfonyl, sulfonamido,

heterocyclyl and the like.
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al koxycarbonyl and the Iike. The term "cycl oal kyl "
refers to optionally substituted nonocyclic, bicyclic
w@eoobpis@ye! i ¢ hydrocarbon groups of 3-12 car boPCHEP208§/062900
each of which may contain one or nore carbon to carbon
doubl e bonds, or the cycloal kyl may be substituted by
one or nore substituents, such as al kyl, hal o, oxo,
hydr oxy, al koxy, al kanoyl, acyl am no, carbanoyl,
Whkk {Heandiety A idiaahdndcyeticrineterodyiclyl, jt i%lihlq/ﬂrstmr@ferreq gﬁ@pdiment a

SBEPRES pRIALBY SO merihdBehoq i e
Wlé\gﬁg%?ﬁ@%?gl% %rﬁc%‘fd; gclfc%ete%ﬂlﬁlbﬁfira %;%Eﬁbsﬁgltécﬁor
unsubsiitited treidazsle, @M@@ib'@t fripzale dhigzale. cparlwye. @md@s N-gxide ,
pyrdBsihd, tptghmr%r tr%EﬁH%?bWaHﬁ@?es‘?H@él group, a substituted

or unsubstitute eterocyclyl group, and carboxam de

V\ﬁhén HShGEGH ¥ o &&@nb%d%n@b%gﬁk%iérmoi@rﬁéférﬁbly is a

ydrocar bon groups i.ncl ude t are not [imted
s@;&tp@growwubswtqddw@w PY&ipgi W ONtAZINee PEIM tOéwa
pyaAhORBKE, and cycl ohexenyl and the Iike. Exenplary

bi cycli ¢ hydrocarbon groups include bornyl, indyl,
V\MS%&@’rﬁél@ﬂyWI‘ﬂa bléy%ﬁcf I@étyﬁbﬁdﬂﬁﬂhﬁﬁwrablﬁsmr tofeaapint hyl ,

bi cycl o%é ﬂ ¥ %‘ $ % df
sLEEned B o Drmenbeg Po IR Ry PRTERENSelscipd from

subdfitheatoy unsubstituted bénmubzdla|benzdpyfr81e1berﬂz]ohemg/|
b| c%cl 0 oct cyc

GeSroarzgPastne fitsainb B Ricar S A e ALin e
|sbcﬁ{ r’gﬁlm@ He@x(yfuralhefﬁe?fzstﬁdphahé(ymdaﬁble ditveoliher quirizaokrae) oylitharin,
Pl e s MAE ol iy R bBTHIE TR apychE bElD s

s@éd@d ff@ﬁ @)substitutéther tresubystitltat loghzimidaadle Arehzoxazole, quinoline,
" di. al .k refer to al kyl - L -
soRrfult; g Riar SernSe bt Pt Clrideeplopyriaine
gralkyl - C(O) -NH . The term "al kylthio" refers to
al kyl -S-. The term "al kyl thi ono" refers to
Inad flasther $reBprred embodiment, the moiety A is a substituted or unsubstituted

phenyl.

In a preferred embodiment, the moiety A is a substituted or unsubstituted aryl group,
or a substituted or unsubstituted monocyclic or bicyclic heterocyclyl group, selected
from the group consisting of:
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The term "al kyl sul fonyl" refers to alkyl-S(0O2- . The
term "al koxycarbonyl" refers to alkyl-OC(O-. The

wo eroamdehkoxycar bonyl oxy" refers to al kyl - O C(E)TIEP20081€62900
term "carbanoyl” refers to HZNC(O -, al kyl - NHC(O) -
(al kyl )2NC(O) -, aryl-NHC(O) -, alkyl (aryl)-NC(O) -
heteroaryl -N HC(O) -, al kyl (heteroaryl)-NC(O0)-,
aral kyl -NHC(O) -, al kyI (aral kyI ) NC(O) -, heterocyclyl-N
HC( O cl oal kyg NHC( O he IRk, . e,/term N/\(

Fs%az@ ’\N @ al kyl - ) 2-

|
|ky§( NNS(Ok- N
, (aryl)2NS(O)2- , he eroar;}l-
aral kyl -NHS(Q) 2- , heter oar al k¥l NHS(O)2R7and the N7

ke .Nhe-t er | f.onyl hanoyl R, S
sul flonyll - NHC( r HOHC(O)%term Ej

y1-S(O 2 aryI
2 NH-| aral kyl - S(O ’2 N R heterdary S(O) 2- NH
het erdar al kyl -SFO) " 2-NH, dl kyl - S(O) 2% N(al kyl)
aryl -S(0O 2-N(al kyl) - ar al kyl -S(O 2- N(p@l kyl) -
Rhete oaryl - S(Q_2: N(aI kyl ) - hed eroahal kiyf %(
110

(aPkyl)- &ndhe Ii tefmps refers
| Y| sul f diqyl, aryl §u hetler o ul fonyl ,
ar al r[’<yl sul fonyll, het eroar al Kyl Rdif ony R

cycl oal kyl sul meyI and the Rike. The terkn,"sul fonate"
or "ﬁl,gllfonyl oxy" refers to al kyl-S(OR,2-O, aryl-S(O

he term

K tNo_a primary or

gr-up Whi ch may’ opt| ?V be

subswRi,futed by a sRbstituent such asRatkyl, aryl,

wﬁ% palkyl het erocyclyl, heteroaryl, acyl, sulfonyl,
koxycarbonyl cycloalkoxycarbonyl aryloxycarbonyl

RN§E efae ¥|aFB(M8@de*h6€M|y’ se%cféckfﬂ?ﬁ{ﬁ rb@éﬁ’éptlonally substltuted alky!;
iwet er oar al ko?%ntl:ar bonyl , carb dﬂ g he |i ke.
i

hycspsy] (o piptect VQF%Y{)&%H@WEPX yexq. éear%n%[)?'PEa"y

st&éﬁkbfé@aarnh@@ a@}{o&ﬁp:%clbakyln@rﬁoxwhaéro@yd&oxvaélhmcabenw $uth
rin gor 1 on
e

aSaWtSHPWU Ve éWPwﬁmﬁaﬁﬁf%y% g2 HoBp WF@RW@@X"C‘V'WY’
arePbky ARiths; bgtionbilsdubblituRd dbyoxy: dik@this forinyEBadamoy!; 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 Ry, R’;

and R"; is not hydrogen,
and

Rs, R’s 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, and preferably only one
or two of the substituents Rg, R's and R is not hydrogen,
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such as optionally substituted al kyl, trifluoronethyl,
optionally substituted cycloal kyl, hal o, hydroxy,
wa@bkdooxysi@cyl , al kanoyl oxy, al kanoyl, opti onal PGT/EP2008/062900
substituted phenyl, optionally substituted aryl oxy,
optionally substituted amno, thiol, alkylthio,
arylthio, nitro, cyano, carboxy, al koxycarbonyl,
car banoyl, al kylthiono, sulfonyl, sulfonam do,
areptional | y substituted heterocyclyl and the like. The
term "nonocyclic aryl" refers to optionally
Rs Ras R tandeRl, presngepeadently seleicted droomioleirogeny bptioTialy substituted

alkyﬁrtmlﬁémetﬁgf ﬁ il orglﬂeﬁ\gxfr i&lﬁé}é\ﬁ LI’%I(% @gﬂﬁ%ﬂd"{&gté&ﬁl

alkmalbmmhbylr mtuendlytsubsmutedyherwq Optionafip subssituted aryloxy,
opt%bﬁ!y@é%»gtnutg Fn?r{ eﬁﬁolté?k)fgkﬁ%l 5%It%|§ nlt-l%‘%yé b%%)‘?l koxy"

I ou onde I'rect I ou
alled Xy carpomy, cnarbanﬂyé atkelrtmmcvasylfosnul fsujfwlamlc%epetm bsubstltuted

h r%kxcgﬂ Ddhe: Ilkia[ e, EperféThbl %@aﬁghﬁeregﬁdﬂoﬁ%&lle helefbary: -

rm"aro fers term

In a%r@ﬁétr@&lémbb@ B thePmadiel A g(ag(u'bg‘tute-&rb‘? uﬁ?tﬁﬂ%htuted aryl group,

ers to ar
or aasftgbrstﬂuseé@fr bB?HhS“tUFeéf@Q@CV@'CQF 9|Cy@cd3@t9rocycfvh@°t1@r§ﬂlected
frorﬁ%é@u&%g&aﬁ@gﬁyl refers to cycl oal kyl -O-C(O) -
he t'erm "het erocycl yI oxycar bonyl " refers to
heterocycl yI OC(O) The tRerm "heterﬂe cl

| " or
het off ref an op gl 1y su Ut ed, N‘/\[
Fﬁﬂ'; urate 2 ormtl cQrN R')\fN
nonar dmatT c cycllﬂ gru , &g, , Twhi chR is al4- to 7

7- menber ed m)nocycl ic, 7- to 12Rnserrbered bReyclic or R
ROt 15-ngnbered tri cyc Fing system. whi &y h at-
Iea t ﬁhe het’éﬂﬁﬁﬁ(ﬁm in t\l east On§ caf bon |

tai ni ng_LiNg. o i ng of NheMeterocycNigz

5rfoup cont ai ni ngl a hetéro tommy have 1, 2 , 3 or ’

Ahet e pat ons seIFe,ct ed frofimitrogen &ons, oxygen Rz
atons and sul fur atons, V\,heke t he nltrog'gn and
9 9

wherein,

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

R”7 is not hydrogen, and

Rs, R'sand R’ are independently selected from hydrogen, optionally substituted alkyl,
trifluoromethy!, trifluoromethoxy, halo, hydroxy, optionally substituted alkoxy, acyl,
alkanoyl, optionally substituted phenyloxy, optionally substituted aryloxy, optionally
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sul fur heteroatons may al so optionally be oxidized.

The heterocyclic group nmay be attached at a heteroatom
w@eooa/oeidon at om Exenpl ary nonocycli ¢ het er oRgTEPIN08/062900

groups include pyrrolidinyl, pyrrolyl, pyrazolyl,

oxetanyl, pyrazolinyl, imdazolyl, imdazolinyl,
i m dazolidinyl, triazolyl, oxazolyl, oxazolidinyl,
i soxazol i nyl, isoxazolyl, thiazolyl, thiadiazolyl,

subbtitated Iphdhylydyano, saatthirrawb lapdi preferablipioaly@nedir twd of ther yi |
et.ra r | lyazol yl, piperidinyl,
”&)’F?th?'ﬂ%%ﬁ% %JR(? B‘ﬁ%?’gg I2r](T;‘\/ﬁq1Cl 2- oxopi peri di nyl, Y
y .
SRR P LG o, AR by ubsved
almmrﬂuommgthyl fludramezihayy, cyclealkdhadr, dgpgrosnyalkoxy, acyl,

SRR g CAETRAIBLA L g ) BRSOy
optietallylspbistibuted an*dqoomlmlkyliylo arylthio, nrtro cyano, carboxy,

aI%ux&caArEXryl Q'])époa% ! érkg @r%héélfﬁngfjlsﬁ\ o%a%r'rdoaBGtrJnBﬁ‘y substrtuted

eter groups 1 nclude
heterdoyoil an@ltﬂéryl&ie @rgd Qteﬁrablb erbzoem a@éln%nocwﬁ retesearvy|
benzoxazol yl , benzothi enyl, benzot hi azi ny
Ingupthecasngchyfithe iguertionihigia dlv%@méhirwa'@am\/ﬁwrfﬁwed

hA&BARYE LBAY 1 Hi¥ing draQA tdn® hétBMatoms selected from N, S or O.
t et rahy r0|squ|noI|nyI decahydr oi soqui nol i nyl,

|n%8%bﬁb§bl’éé%the inb&riBA Wc{)ét?!d is al d\@ém 3, merenmezmémusefbd
chronon coumari n enzo ci nno

h‘?ﬁﬁfpﬁ@é‘épi 'PﬁﬁPranhﬁ%l%%?‘i/fromWF% B&F?lﬂy'm'd"ﬁ? VE%WOM nyl
o>(a§él?lhrs@§azfo§/|! efidzobyl Cbtpddol, Giotyiszol cfl Yol 3r thidnlyt pyri di nyl |

urof 2, b]pyrrdrnyl) di hydr oi soi ndol ylI ,
Inndthél exBodimentsdhdmdiet Qs suledtecfroth the group consisting of
di hydroqui nazol i nyl (such as 3, 4-
di hydr o- 4- oxo,\qui na nyI) hal azi and the
like. Exenplary tri er cycl/f c\ roups i ncl ude
car bazol yl ; d enzo |nyI hi e prnyl
ben2|ndolyl phenanth{ollnyl acrldlnl
phenanthridlnyl phenoxa2|nyl phenoth|a2|nyl,
xanthenyl carbolinyl and the like. The term
"het erocy I ncl udes substr&uted het erocyclic
gr oups. %E%- uted/he erOC/bI C gr qu refer to
het er ocycl roup tityate 1, N or 3
substituent &, Exenpl&ry subsﬂPtuents ﬁnclude but are
not limted to, the followi ng: optionally substituted

al kyl, including t:%rrﬁornethyl hydrox¥} (or

protected E?dQnyl) Tslo (qgragen) [:_

@N and q§

Another aspect is where Q is

22



e.g. A, F, Br; oxo, i.e., =0; optionally substituted

am no; al koxy; cycl oal kyl; carboxy; heterocycl ooxy;
wa@bdooxyaar bonyl , such as unsubstituted | ower PCT/EP2008/062900

al koxycar bonyl ; nercapto; nitro; cyano; sulfanoyl;

al kanoyl oxy; aroyl oxy; arylthio; aryloxy; alkylthio;

fornyl; carbanoyl; aral kyl; or aryl optionally

substituted with al kyl, cycl oal kyl, al koxy, hydroxyl,

an1n@) acylanlno Ikylanlno di al kyl am no or hal o.

Th "hetero oxy denotes a heterocyclic group
bon hrough a gen bridge. The terns "saturated
or dﬂsa urated he cycl oal kyl" or "heterocycl oal kyl "

refers to nonaronatic heterocyclic or heterocyclyl
groups as descri bed above. The term "heteroaryl"
refe¢ .o an aro i c,-heterocycle, e.g., nonocyclic or

EPlc aryl., ch as pyrrolyl, pyrazolyl,

' lyl, tr|a ol y , oxazolyl, isoxazolyl,

zonI fetra ol |sothiazolyl, furyl, thienyl,
2-pyridy|, 3- pur|dyl 4-pyridyl, pyridyl N-oxide,
pyrazi nyl , pyr|n1d|nyl pyrlda2|nyl indonI
benzothlazolyl, benzoxazol benzothle

Acgarding forilye presemdvention. tha moeé/rﬁzism %}&’iF}PSﬂd or lyapuRstituie.

bl@ﬁﬁlc tgr}ﬁerlnbgr%d h@féﬁ'éé?ﬂ@rédb ﬁH |%§;5I!a’hb@ QQO\J%Y theﬂe@n “diVIMRT refers to
ower a tri uor ne dy met h oXy or

a fﬁéWée’Pﬁ@Qtaé??he‘jH@?g‘eéﬁtrWP&ﬂ"ﬁbfﬂﬂ Ueefers to

eSS AR AP KM h ARt 1T EehP SR O

opdibn&Ry Habe rremm B84, %re‘ié’rbBl? t0810|orf 7, addiforal sBtifuekid astiesonibed
bstitute unsubst i

a cy cloa I
iy oy e T g RS Hote o0 S ettt Plpas.
alhefy¥loalkd, @ahsttnﬂwr@demm alIRSxyh BYdroxl ehdruptienallg wabstituted
ﬁroup, or a carboxylic acid ester group. Preferably
'RE: phenyl group R is unsubstituted or substituted by
0 4- Me- phenyl -). The
Tﬁeem%e&%w I?)%Yleéb? WP%P@Pﬁe?*éF%‘gt eroaryl -C(O)-. The
term "heteroaroyl am no" refers tp heteroaryl-C(O NH.
The tern1)peteroaralkyl re{ers to a heteroaryl group
bonded t wan aIkyI é&h
"hetero aI nei T Pefers'tq/ et@ro I kyl -C(O-. The
t er MA-Qhet éhocy’%l yl oyl A-Q<ef s t¥ het erocycl yl - C(O) -
The term "het eroaral kanoyl ani no"© , and

X N&

EN 1
(e

. Z f

X, %,

The moiety B may be selected from the group consisting of a substituted or

A-Q-*

unsubstituted, bicyclic, 9-membered heteroaryl group as herein described, wherein;

X4, X5’ are independently selected from O, NH, NRg or S, wherein Rg is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower

hydroxyalkyl,

X4, Xz, X3, X4 are independently selected from N or CH.
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refers to heteroaral kyl-C(O NH. The term"acyl"

refers to al kanoyl, cycl oal kanoyl, aroyl, heteroaroyl,
wae@bkanoy! , het eroar al kanoyl , het erocycl yl oyl PErEP100&062900

i ke. The term "acyl am no" refers to al kanoyl am no,

aroyl am no, heteroaroyl am no, aral kanoyl am no,

het er oar al kanoyl am no and the Iike. The term

"divalent" refers to a residue linked to at |east two

Inaptothen embagdicnesp theomaietyB isa/subgtitiadias epsunsbtited: biswelis, ©-
méRb&8d RXRENA grolptdd HardiR 8eSPBES MhePdin tHEES-HeRTRA ring is
I'nvention the expression "substituted or unsubstituted
linged tol tbemoieRy| resi due” is considered to be
equi valent to the expression "substituted or
Prefesaihs the melely B rasiactasdrane hedigun copsisting,ef E3iastkiad or
urBLBHRUEE bicyaid, ¥9SemBdréd hélefdaRRgioub 2 HefdimmiedsribE) wherein;
refers to the common ester derivatives that can serve
as ,pxPerdifldegdnashtlyGe’etddviin ©es Nof, any conpound of
the invention are derivatives of said conmpounds which
f ol I)quixp gar@ fHalepérifehty sedsctédireae ot BEl, pad ent conpound
in vivo via sone chenical or physiological process,
€. 0.X;, R, e@H.ug on bei ng brought to the physi ol ogi cal
pH or through enzyne action is converted to the parent
Ineprpferrad emBodifnent, o raoietyh srsetectedtfiooal | y accept abl e
ester derivatives convertible by solvolysis under

physiolwgi cal conditifyns to the regt carboxylic
‘@ e.\?-.-,- | o y _gsters@io}&yl esters,
J-oweFal’kenyl e ,N/ enzyl e ~Npno- or

d

i -substituted | ower alkyl esters, such as the
w- (am no, nono- or dilower al kylam no, carboxy, |ower

al kaxyemr bonyl ) - I kyl estegsS the
a>a+-kanoy| I T al>bcmyl or di-I ower
.alPkyfand nocar benyN= | dher » al-k estNers, such as the
pi val oyl oxynet hyl ester and the |ike conventionally
used in the art. The present invention provides a
co \havi ng ﬂf;:gl\ oW ng ftructwe A-Q B-CD and
ph cewtical | ylacgept/abl e sakt ss d prodrugs
theréof ;S wherei'n AVi's & substitufed or uUnsubstituted
al kyl , s%bst ituted or unsubstit utF§d al koxy,

]

N N
s N oS
N, e N :

o) Rg
ng
N N N
0 00~ L
/’ N ,,” / ’,’ N/ N
9
0
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substituted or unsubstituted cycloal kyl, optionally
substituted am no, substituted or unsubstituted aryl,
wGeamshitdut ed or unsubstituted heteroaryl or a PCT/EP2008/062900
substituted or unsubstituted heterocyclyl; Qis a
di valent or trivalent cycloal kyl, aryl, heterocycle or
heteroaryl; B is a substituted or unsubstituted
di val ent heteroaryl group selected fromone of the
Ingr wefeset embadimeht the mpietyIB mradsukistituteder unskegstituitisi bicyclic, 9-
mEFaEEh Sterdifcur o dBrr et o I Drieh S A inked
toltwevepiehy@i.exyal kyl , -2, X3 and X4 are independently
selected fromN, or CH C iswherein RL is sel ected

cya | awver al kyl Ianino,
'@ ang nO(,; haI Noweg al k i, f1-u@r omet hyl ,
\OX) am ng aI kyl am no,

and R 2 are | ndependently sel ect ed
from hydr ogen hal ogen, trifluoronethyl, aryl oxy,

qul | ower_~akk e\ , lower at¥ylam no, | ower
oC and oy--€Cmay @ be/gla-fﬁjbst ituted
- .gﬂ-. It ut ge-breyC emoar yl D

”c aryh.cer group,
|s sel ected from hydrogen hal ogen, hydroxyl, cyano,
al kanoyl am no carboxy car banmoyl , - 2-E, -S
L2- -0 , " and - W.g_—__g, - L2

2) :<@R 5 . ), §o+ P
H Hl
R9
N A
Crpee Ty @c»-—-c
A-Q’ ' A-Q ) A-Q N )
0 Rs

R9

N NS
A-Q” N A AQ” N7 N

R9
0
) N""C ang N---C
A-Q A-Q
O

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

heteroaryl group selected from:
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E is al kyl, acyl, al koxycarbonyl, phosphonic acid,

phosphonat e, cycl oal koxycar bonyl, aryl oxycarbonyl,
whedoenaaye! yl oxycar bony, carboxy, carbanoyl, sedT/BP200§/062900

-S2- OH, sul fanoyl, sul fonyl carbanmoyl, sul fonyl oxy,

sul fonam de, -C(O -0 R PRO substituted or

unsubstituted aryl, substituted or unsubstituted

het erocycl yl, or substituted or unsubstituted

het-roagyl and ng + mM + pi s equal to zero, E
i @ Lf onyl r u.LfonaI;}-i-s al kyl , acyl,
alRko rbonyl ,- | kKoxycarba#ytN aryl oxycar bonyl ,

heterocyclyloxycarbon? car boxy, carbanoyl,
sul fonyl gar bamoyl , sul fonyl, - SO2-OR sulfanDyI

Cld phospho ate
sub te -or
ut|tuted Vi3 ubstltuted

heterocy Lyl, or substl yted or unsubstituted
het eroaryl, and when n' + m + p' is equal to zero, E
is not sul farmyl suI fRomam do, phosph n| c acid,

I oxy, E" ] acyl ,
‘ onyI -C aci d sp nate
c:ycl gal kPxycar bo yI oxycarbow

heterocyBgonxycarbony car boxy, carbannyl, sul fonyl ,

sul fanmoyl, sul fonyl oxy, sul fonam do, -SO2- OH,

sulfonyl carbam)yl - O) OR- PRO, substituted or

L ut ed or unsubstituted

het yclnk, or sub ut g or unsubstituted

; , morn - \are, independently from each
other anvyinteger fromQo® , - m +n" + p' is
betvveen CGand 12, preferably O 1, 2, 3 or 4, - R5 and
R5 are, independently from each other, hydrogen,

mbe&tl ppgrerablytwhibrein e, 5-hewiberead ey linkad t theemoiatyky bs descriBsd
and R5 are joined together to forma spiro residue of
BRNE formul a wherein - X is NRx, O S or CRXRx- - r'
and s' are, independently from each ot her, zero or an

Iniamtatiope preéfermed dmbodiment, the moiety B is a substituted or unsubstituted, bicyclic

heteroaryl group selected from;

S N o)
Oy 0 O O
N » .-~ H e 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

N\ H
=00

H

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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to 3, - Rx is hydrogen or |lower alkyl, - Rx is
hydr ogen, hal ogen, hydroxyl, al koxy, or |ower alkyl, -
woRxomws4dayadr ogen or | ower al kyl; or a stereoi SOPEI/EP2008/062900
enanti omer or tautomer thereof, a pharmaceutically
acceptable salt thereof, or a prodrug thereof. Another
enbodi nent has the present invention represented by a
compound having the followi ng structureA-Q B-C-D
herdre iy grdups, amdpudfstablysetdteafromnisal bgdn, sulbstitlted &yl |

su ituted or unsubstituted al koxy.,. st Lyt I
oo oiee o BREE Pk bier BifS ro B S bt ] oFino.
Supstitueed lswbisdlkyl istferdexamplmsubstituteditydydanxyll , substi t ut ed

or unsubstituted heteroaryl or a substituted or
Inawefesed embedintest theonyety Wis; Q i s a dival ent or

trivalent five nenbered heterocycle or heteroaryl; B

is a substituted or Rinsubsf:t uted dival ent heteroaryl

group selected fromone t he groups bel ow. wherein

X1 and X2' are indepe elected fromO NH NR9

or S, wherein RO is se ed Trom |l ower al kyl, |ower

al kyl am no, | ower al koxyat\kyl, | ower hydroxyal kyl, c

2, 3 and X4 are indep¢ndenw,y selected fromN, or CH,

Cis whereinRl is selected from hydrogen, cyano, |ower
al ky\'{,,?eg%igpnyl am no, al kanoyl am no, hal ogen, | ower

al ky rifluoromethyl, |ower alkoxy, |ower
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’;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

- Ry 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.

In a preferred embodiment the moiety C is;
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al kyl am no, |ower dial kylam no, and NO2, - R R2 and
R 2 are independently sel ected from hydrogen, hal ogen,
wo eooblowanomet hyl , aryl oxy, |ower al kyl, |ower BECRBR2008/062900

| ower al kyl am no, |ower dialkylam no, and NO2, or C

may al so be a substituted or unsubstituted bicyclic

aryl or heteroaryl group, Dis selected from hydrogen,

hal ogen, hydroxyl, cyano, al kanoyl am no, carboxy,
carbamoyl, -0-L 2-E,R3S LRE, -C(O-O L2-E, -

L2-E", and -NR 6- L2-E L2 is -(CH 2)n.-(CR 5R5.)

p-(CH 2)m E is al kyl, al koxycar bonyl ,

phosphoni ¢ aci d, phospRonafe, I:’cycl oal koxycar bonyl ,

aryl oxycar bonyl , hetergeydl yl oxycar bony, carboxy,

car banoyl , sul fonyl , g/SO2- R sul fanmoyl ,

sul fonyl car bamoyl , suf f onyl dxy, sul f onani do,

- C(OHO.R- PRO, substituted or unsubstituted aryl,
subst?®¥®fed or unsubstituted heterocyclyl, or

substi tuted, or substifuted. he L, en n' +
g o sceniche P Rpheh B P A pur B

sul f onalkiaodaylariino, felagekylowenall, tritickargtbalr lowey blkoxy, lower
cycl oal car | , nyl ,

het er o@'yf/(g'?%%ﬁoxgg‘,g83}1@,{%&@%%@;)&?913 ar banoyl ,

sul fonyl car Yl o = hedtb &Sy

sul fongrﬁ 36?%63{%@%ceq‘%%ltg,sepl)%c%r)@gﬁa?e,6 ’ ogen,
sul f onyriflogspmetiy( @rylaxyRiomMROaIkyUlower alkexyydlower alkylamino, lower
unsubsty r ubstituted or unsubstituted

het er otgl)?il{%alﬁﬁn%ra}ﬁé%%it ituted or unsubstituted

het goaryl, and when n' + m + p' is equal to zero, E
is not sul famoyl, sul fonam do, phosphonic acid,

phosphenal, R’%’ BreSHink @ YeMeY to fofm aisBb@tlt¥d or @sUbstituted 6-
al koxycar bonyl, phosphoni c acid, phosphonat e,

cycl oaMmembeeed ¥yl , aryl oxycar bonyl ,

het er ocycl yl oxycar bong/iétyccairsboxy,

In a preferred embodiment the m

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, fower 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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car banmoyl, sul fonyl, sulfanoyl, sulfonyl oxy,
sul fonam do, -SO2-0H, sul fonyl car banoyl,

WO G{0p40@R- PRO, substituted or unsubstituted aPgi/EP2008/062900
substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroaryl,m, n' and p'
are, independently fromeach other, an integer fromoO
to4, m +n" + p' is between 0 and 12, - R5 and RS
are, independently fRom eafh ot her, hydrogen, hal ogen,
hydr oxyl, | ower al koxy) | ower al kyl, or R5 and R5
are joined together tog a_spiro residue of the
formula wherein - X i %, © S or CRXRx - r' and s
are, independently fropref§ch other, zero or an integer
froml to 3, - Rx isgMydrogen or |lower alkyl, - Rx is
hydr ogen, hal ogen, hyHroxyIf al koxy, or |ower alkyl, -
Rx i § hydrogen or |ower alkyl; or a stereoisoner,
enanf eééﬂr%r or tautoner thereof, a pharmaceutically

acceptabl e salt,  thereof 9 t Unl ess
ot harwels Seretolt s, BBl SR Che
fornul a, ncl ('

phar macée 3%)‘?%%?%#?%0 C g%ﬂ%'ﬁ) erhtgb a Ihtl:J @,Se'g ¢ 'l(')f!ij P ﬁognge,thyl and lower
st er eonkgers, crystalline forns, or pol ynorphs
thereof. In a preferred enbodinent, the noiety Ais
sel ect Bdand Bmardbydipganp consi sting of Cl- 4al kyl, a
substituted or unsubstituted C6 nonocyclic aryl group,
a supsoether rrefeged embadistent theaepiety feifiber ed nonocyclic
heteroaryl group, a substituted or unsubstituted 9 or
10- menber ed bicycli Raryl froup, a substituted or
unsubsti tuted bi phenyl )=a{substituted or unsubstituted
5 or 6-nmenbered nonoc percyclyl, an

wherein

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

- R’ is selected from nitro, halogen, trifluoromethyl and lower alkyl,
- Rpand 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(0)-O-LE, —L—
E”, and -NRg-L,~E’,

wherein;
- L2is =(CH,),—(CRsRs)y—(CH2)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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optionally substituted amno or a 9 or 10-nenbered

bi cyclic heterocyclyl group.Wen the noiety Ais a
waeamshitdut ed or unsubstituted al kyl group it iBCT/RPR08/062900

first preferred enbodi nent | ower al kyl group. Wen the

noiety Ais a substituted or unsubstituted al koxy

group it is in a first preferred enbodi nent | ower

al koxy group. Wen the noiety Ais a substituted or

unsubsbi tnsubstitatgd hetafdeytlylgomsupsiituted ©r unsubsfitutesitheteroaryl,

pret er beg RE‘PR’AW% 8 e3b436 ?érutgg%suﬁb%w&;'&r%%a%ldo,

ered nonoc cyc oal grou

subst i Eug%ﬁw@l’aa}?‘nﬁ%& h 895\ t:é(rlbo loéi'?IOé)lJérlﬁmyl

preferre |s Se from
t he gr b@tpmwwpmcarbgnnfcasbogw tﬁ?fbétmmyééubsitlt‘uﬁ@ @bynsubsiiteigd

aryl &P%a%rﬁfcﬁfb%%ogl EUI I sul%rmd?ﬁp{llﬁfab(émldanﬂwo@ honic acid,

substitute unsu tlt nmonoc c_or bicyc

het er oefesdrppnaje cuonyigyf &Qzé@ﬂs ub )I'@T.R?RRQ éﬁbstt'ﬁéed or
noi et yuﬁéﬁ%ﬁuf&ﬂ'h@&?&yc@l %V&ubsﬂﬂ?é&’ér’ungw Riaddidteroaryl, and

cyano, uor onet h é dr oxyl , optlonally
subst i wheed o he, IS&@WI to af:n@a d?ﬂ@W'fa@P% §yljonamido,

al kyl t BhQspnahiy kb ;ShosBPféhaté'”& EQfonGiBkPOXY,
al koxycar bonyl , carbanoyl, al kylthiono, sulfonyl,

sul fongmigay laew Blﬁbﬁfcﬁﬁb\éﬁillyﬂ)hosryﬁdrﬁc aéu@f;ﬁfoamcmatd he
substit uents of "noiety A are se

ed fr cm] hal
unsubst i tYF ea'k@fvcgﬁh’egxh ?rMIP&FaFQﬂM %tFRCS?VCy ariea V
-C(O - Ndaldarhoyl, s@fc@)yr NGk, Jsulonytdsl @Lﬂfbhiﬁ]hﬂbst,Oz-OH

o subst POl PRy < HREL R b oS e &6

subst i t uts@stptitedyt unsubstittietiinttéregy cigl, osslistiiutad @d
Cubet: 1 u Bt e d M nocyci i o hetoraryl . 5 or

opt ondl 7 B0 o1 Pr PRI A o s SR Hom 194
first BYefos %;a%gﬁze%ﬁtdwd Rlepf ot agres 1" @
unsubstd, L4 R ol Sende S dth St RRU S Gt od

napht h sUb or unsubsti't
Q her sudxexyltlwrt%koaf/ mveeryalkbxl ar Bs an@Bpeafawmcytogetbm to

each ofcj?r%r OE%{ &%1&395%”%{ rogen, optionally

substi tUt ed Al roxyl (or protected hydroxyl);
hal o (haloggn)

(CHZ)QCHZ)S,

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

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

30



e.g. A, F, Br; oxo, i.e. =0; optionally substituted

am no; al koxy; cycl oal kyl; carboxy; heterocycl ooxy;
wa@bdooxyaar bonyl , such as unsubstituted | ower PCT/EP2008/062900

al koxycar bonyl ; nercapto; nitro; cyano; sulfanoyl;

al kanoyl oxy; aroyl oxy; arylthio; aryloxy; alkylthio;

fornyl; carbanoyl; aral kyl; or aryl optionally

substituted with al kyl, cycl oal kyl, al koxy, hydroxyl,

am no, ac\R.arhpdrpgen &yibwer alkyl; di al kyl ami no or hal o,

trifluoronethyl, acyl, alkanoyl, thiol, alkylthio,
Inarfyitheripogfered erahwrlnenfathkmmew Brivseleaied fﬁwlhydmgen halogen,
A0 B R Bicaris ﬁ&xegask ang-the, 11kexVerolbe I eh -

ocyc et eroc cIyI is1n afirst

NRe-b5-&'r ed enbodl rrent a substi t ut ed or unsubstituted 5

or 6-nenbered nonocyclic heteroaryl. Wien the noiety A

i's aNhﬁTﬁ@cycl ic heteroaryl, it preferably is a

substituted or unsubstituted im dazol e, pyrazole,

tri azole s t&@Rrol(RRelsr(Ciladre; pyri di ne N oxi de |,

pyri dazin yrimdine, triazine or i ne residue.

Waen t Rds: @Hﬁyg@yyw'r@waﬂéo%rﬁ&'@ﬁ@wnﬁ%ﬁ? onate,

het er ogydfdalkdxycdbsiys ra%béwcérﬁo@i SHepsrbeyichlax@lcarbony, carboxy,

oyr i i FEOREN: BBy eIt SR HERERE o et

A i's auhiubgBtuicd dnal fibsiuteklyr unsubsitlideetdrbyyclys oa substituted
substituted, or ua?‘ {% stituted 9 or 10-nenbered bicyclic
het er o@&%niyps"'tkﬁtte & éﬁﬁ“f) sel ected from substituted or

unsubstj tut m dazo
benzox 52Si @ Q slkﬂxyc? ogy?l wg%ﬁﬁ%g%é’apboon% aryloxycarbonyl
t hi azoheqawcydylnm/carhmnylamdbaxpycaruhnw |, sufieiol,eSO,-OH, -C(0)-O-

qui nol FnlgRg %@gﬁy%gldr&ﬁf%bggfﬁfe% é‘wla&bspﬁ%o&rmngm%%ed

i ndazo courrari

qui nox aéteroeydyl, mmbaﬂltamdrmeunmbstltuted Hmrearplr ef erabl y,
the bicyclic heterocyclyl group is selected froma
subst i Elissdlkyl aghsalkesysarioanytl phesphionicdaitdoInbosphonate,

benzox éaeh( X éjalrg I%?yl N 3%% qe’té}Scyc eér b 9‘1:1
Sy Taae SYRser i

oxazol 0 yri I he Or
group. swfonalomr,subghtutad@rrelnslmtlwtﬁﬁoaﬂln@mstltutqveormis@b%tm@d

I's a sybstdd b QbstilRtRF Lhddbshtteaeirbary,

- m’, n' and p’ are, independently from each other, an integer from 0 to 4,
- m+n+pisbetween0and 12, oris0, 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 Rs are joined together to

form a spiro residue of the formula

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

wherein;
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In a preferred enbodi nent, the noiety Ais a
substituted or unsubstituted aryl group, or a
wGeamshitdut ed or unsubstituted nonocyclic or bi BGDEPI0S/062900
het er ocycl yl group, selected fromthe group consisting
of :wherein, R7, R7 and R'7 are independently sel ected
from hydrogen optionally substituted al kyl; hydroxyl
(or protected hydroxyl); halo (halogen) e.g. O, F,
Br; oxo, -iX &NB9O, §Arildh&d y substituted ami no;
al koxy; cycl oal kyl ; carboxy; heterocycl ooxy;
al koxycarods a@umea%nq?ﬁﬁmsgmie@a'ﬁ atper. grdpteger from 0 to 3,
al koxycarbonyl ; nercapto; nitro; cyano; sulfanoyl;
al kanoy! oS BYBo9enar-lougn@kvhi o; optional Iy
substituted aryl oxy; al kylthio; formyl; carb yl;
opt i onal 17§ BQFPQ%’[, @a’oa\g%m&wy 'oﬂtf%narl IP‘Q’%%E@*{ i tuted
phenyl or optionally substituted aryl e.g. optionally
substit ut“é%” WWW%?’K% IPWEWFVE‘aI kyl , al koxy, hydroxyl,

am no, acylam np, .al kylam no, ~di al kyl am n hal
g e py Sai@ethe fig oon S sdpEMb Pudo®Re igger
hyairsky Reyarios alkatoyfandne garhoxpndORB—ER 4 aft —-R(8)-@rd~E and -
N%q@q&sndently sel ected from hydrogen, optionally
tbstituted al kyl, trifluoronmethyl, trifl uoronethoxy,
cyclm%a‘_:!r%ﬁxl , hal o, hydroxy, al koxy, acyl, al kanoyl oxy,
al kanoyl’,” optionally substituted phenyl, optionally

substi { ut ed L opta9nal ly substituted am no,
t hi ol , é?fgﬁ%%o@%ﬁ?ﬁ’t df‘fgz?m nitro, cyano, carboxy,
al koxyeai.b I ?M hi
sul f ongm[sblgl,w’o'°|‘bcty|E %pfg y Su %EF 'F‘%QSE"E"HQEQ? éwgggﬁte’and
the |i Reclealkpxygariagnyth, ApNIgxyganbom fisieraey iimyesdrePiy, carboxy,
het er Oeé%bmoﬂggnfegﬁg@c%t&)Rm, QE\0y-CRREPRYD, dubstittfedtdne

, an

substituents I R' 8 1s not hydrogen, and R9,
R10, RHNshstittes asyl esybstiteiss i dRsybstiytaddateracyciyb @r substituted

hydr oggpunRBLitaRa nkiersarast i tuted al kyl,
trifluoronethyl, trifluoronethoxy, cycloalkyl, halo,

hy?F-OXEi’ ilsaélkﬁkf)(%tyl" t@ﬂ'(t)ékydca?dolﬁﬁlﬂ[Gﬁdldél?xyéﬁr@mél'yloxyparb?nyl,
optionally supstitute enyl, Optlona SUNS u
aryl oxp,etem?'wﬁ&%gbogw%f%%@abé){mﬁoi“‘f?%ﬁ'@#gz-tdﬁ -0
al kyl t RipROagYDstitde, or Whbuititueadedry, sWbatitatadyor unsubstituted

al koxycar bonyl , carbgnoyl , al thign sul fonyl ,
sul fon Eﬁﬁe&}?}l X'%'p?ri Bibst I"S?%&ﬁ Hgfqgmgg%e?éroawf,
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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het erocyclyl and the like e.g. preferably a 5-nmenbered

nmonocyclic heteroaryl. In a preferred enbodi nent, the
wWOorRioeny4#0 i s a substituted or unsubstituted arpdtT/BPMO$062900

or a substituted or unsubstituted nonocyclic or

bi cyclic heterocyclyl group, selected fromthe group

consisting of: wherein, R7, R 7and R'7 are

i ndependently sel ected from hydrogen, halo, optionally
Insadesbind furtber prefesed ambptiment ihkimaiety Bt Isglected frofrelyandgen,

: [ Ry
00 e 98, Shah BT oy . e st
ursebstituted Ioweo aikity, mLe@éwxywmrwh al-i~peyutet-(substitited |or<y|
u%s%;th&{g? ﬁg@%), ortld | yor omet hoxy, hal o, hydroxy,

tituted al koxy, acyl, alkanoyl,
Wﬁg%honally substi tuted phenyl oxy, optlonally
substituted aryl oxy, optionallysubstituted phenyl,

cyano, | cRrl A erably only one or two of
t he substltug?l%/s Egﬁgh 2)ed R' 8 is not hydrogen, and

R9, Rl@is %b@ndtew uaglﬁ;stuutb‘anm&&awl )éc?leb eabgtltéd om
hydr ogen, tionally substituted al

trifl uanwé tiRd lower, aﬁquf@svadmvhaiag%sphepmaeg RYPsPhARFtS:

hydr Ox)t clGHIkX &rb@ﬁ/y ar @lyKaBQWIQﬁ@lero@}dWW&érbony carboxy,

opt i ona Iy su hen na sub it
ar yl ox§argpey! oﬁ%\l"l"ﬂ qdylﬂré'as dl'?%‘?r&:ycy

al kyl t Bulsstutwéd/brtdﬂsobstmtéd Rete@BAMO, car boxy,
al koxycar bonyl , carbanoyl, al kylthiono, sulfonyl,

sul f-onaii rland pdre GnaédgeyidentlySiont edabcbtiet &1 intaget frbmaintd 4,
the like e.g. preferably a 5-nmenbered nonocyclic

het er oar ¥in' +Iphisdettdenr0 aspts; br sf 0,the, 8 nvévrippefe@bly, d or
divalegt or trivalent five nenbered heterocycle or
het er oaryl having one or nnre het er oat ons sel ect ed

" om ) Inghégae &1 gg&gg}m I'I va en?fe{tﬂ&grd%}{em ed

noi et y nber ed

het erocycl yl or heteroaryl selected fromp yrrolal
Pl;eﬁefadmltm divalantrasidus/+L.- has thedolipwingoigatation: —O—( Hajo—
hi_az — 82 i higenlalcHbur
gi#}) SENBZEY ~(ERIRGZREH,) SR Lol MRRs),—
(%D@Eed(@*ﬂﬁm(@ﬂé%@rd@ﬁz)e@r%| sNijCb‘ﬁ) AESsRekh—EdhePE"

is where QisAccording to the present invention, the
InMBofleY adbdcbofans Halkhtt rekigte Of ,- H%%S&llo%ﬂge&ientation: —(CHa)n—

(CRsRs),—(CH2)m—>E”, wherein n’is 1, p' is 1 and m’ is 0; RsRs are independently
hydrogen or C.4alkyl. For example, -CH,-CH,-E”, -CH,-C(H)(CH;)-E” or ~CH»-C(CHj),-
E".

When E is a sulphonic acid group or a derivative thereof, it is preferably selected from
a —S(0),-OH group, a —S(0)-NHR group, or =S(0),-R® group, wherein R' is
selected from hydrogen, a C,-Cs 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(0),-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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bi cyclic, 9-nmenbered heteroaryl group. As expl ai ned
above, the term"divalent" refers to a residue being
w@rdoaoked t o at | east two further residues. BeBCTEBR200$1652900
noieties A-Q and -CD to which it is attached, the
noi ety B can optionally have from1 to 4 , preferably
0,1 or 2, additional substituents as described herein
above for the heterocyclyl groups. Preferred
Trmmnhmimemtdsgroumprrdsiaaﬁ\@l tbeyeof, canlHeydttaclogatiodlbé kpiety L2 via its
r 0 h . .
Z%} g}?g? ?rl éltjsoﬁ ﬁgfé %ém §e¥ec}§ylgf. pg%{tgéié t%ﬂ'%grﬂmﬁngeZ via its
suipher fitwim.owi ng ori entation The noiety B may be sel ected
fromthe group consisting of a substituted or

legg%ﬂrﬁlﬂg&:ég grré?%r?éépcér{\?\g edrlrgeﬁf@ E%eélg%ﬁ‘k%r%&&k yl group

erein
[ ndependent ly sel ected from NH, NR9 or S, wherein
| sel ecte®fPom I8 l&l | ower al kyl am no,

#s( ghkoxygp@\[ Iovver yal kyl, X-i' , X3, are
Lﬂ depfinden sel cg'ct ed frdm N or CH In antother

enbodi ment, the noiety Bis a substituted or

unsubstltuted bi cyclic, 9- nmenbered heteroaryl group
whereindt basthd sameinbesmingrseR & defiredeabsverenber ed r i ng is

linked to the noiety C. Preferably, the noiety Bis
Wheh Ed¢ enl atyl ghis tprafergbly aheternsychyidyher aif alkannybwhich ateed or
uﬁé@ﬁﬁ@@é& %Pg tltylté'g%?&e\meédr ﬁ?r%?;ﬁg?g{e. Qrzé?&gér‘cfe Qi¥sHtueiSYRe or
mpreckepetituents Bxyg. $2. Sc# @d5 srbstituents; selppteirom ame@xo gipep, a
h)}@"ﬁﬁ@f’ﬁ%gﬁ rbtrée%g{r?trﬁ!ggcotr ﬁﬂs@s@l‘fﬂéﬂ IB\K/ﬂq}kyl %@p)@su%tﬁoeor
unsubstituted Icrwec.r)ﬁikomgraurprtéﬁwm@thén%bajpa%tmtfq ﬁetlcrmlhét y B

sdb%tltﬂte%%ﬁﬁ , Sﬁdﬂcsfbow%uek,mma%upbl cyclic, 9-

nber ed roary group as herein descrlbed wherein

V\fh@ﬁ E3s Wﬁ@@ﬂo@%lﬁ%ﬂg e ﬁetbfd&kf&ﬂ-@@ 1 NerefEPa R} the(eatboRy! rhéiety

re,erre |etyB|sasu stitute
-g,( nis lipkad toya %bstlwt%%@wngubstltuted monocyclic 5 or 6-membere

heterocyclyl group, or bicyclic 9 or 10-membered heterocyclyl group, via a ring
member amino. The “heterocyclyloy] 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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het eroaryl group selected fromnost preferably wherein
the 5-nenbered ring is linked to the noiety C as
walemwgnidaed above. In an other preferred enbodi PENEP200$1662900
noiety Bis a substituted or unsubstituted, bicyclic
het eroaryl group selected from preferably wherein the
5-nmenbered ring is linked to the noiety C as descri bed
above. In the herein specification, the be|OMItMD
nopeti es B shoul dObe consi dered equi val ent

the het Is seleced omthe gr

i tuked or ted, *F |c\
roup as erefn describ ?eln the
to 4 su tuents are s cted fromth

hetergcyclyl group and preferably selected from
-Nsubstituted o u stituted | ower alkyl,

al Kgxy, cyano tionally substitut ed
Sybst i, t utgd | ovver \al kZ is for exanple
substu ut ed by hydr oxyl . pref erred enbodi nent the

Wﬂgﬁ Et J an%:alkgno é ?Ik}(”ns% y% a&sﬂeﬁacb yeéjﬁaﬂsgfqtéw&r dh86bstituted lower

[ ower n
a!m| Td@mneferred\embwtlkgnts epr 1.2 Got on’ésw@atltuenMWe wleatsq/from -

A e

cyaab.ageroxytandfdradhiohsrony| , aryl oxy, |ower al kyl, | ower
al koxy, Iower alkylam no, |ower dialkylam no, and NC2,

W%n B nsg%bgi:ngylat‘n@ alk9l rﬂg @ty IQEF%?J?'SEIy bQub&itifed oﬁUt‘i’s‘h‘bbﬁtheﬁ%wer

stituted nber ed” nonocycl i c

al&\u BBe pEvlimeigtyos pmﬂ%rab'ytsvbimléed gr wul?st'twsﬁﬁe?% tP(e heterocyclyl

mbetas ]zSFelférQbIV %ts%ﬁ%téb Bt unsUbstiBE bidr BtriémBéred heterocyclyl, or a
unsubstituted 5 to 7- nmenbered nonocyclic cycl oal kyl

subsiiuisd %pnsubstltuted 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
—CF;, 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 iower 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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- Rl and R2 are joined together to forma substituted
or unsubstituted 5 to 7- nenbered nonocyclic aryl,
wGeuwshiut ed or unsubstituted 5 to 7-nenbered PCT/EP2008/062900
nonocyclic heterocyclyl, or substituted or
unsubstituted 5 to 7-nenbered nonocyclic cycl oal kyl
group. In a preferred enbodinent the noiety Cis;
wherein Rl is selected from hydrogen, cyano, | ower
aradioydreun, fadygfaxii gioyp, &l sulstdyted of nraﬁubhtauf@g@werladiwb@roup a
Y|
sﬁ%ttﬁ{eg r%tr H}agdbllégﬁv\l%rdr@}l&% koxg%}’&g ﬁlklbcg&'é&hlyp‘é@{alogen nltr%
Onﬂ'orzalb(rse'bﬁﬁ@té@eﬁtﬂmt?}’%ﬁos@rb@weénff/ﬁroﬁlﬁf‘!ﬂ}élf%@en hal ogen,
trifluoronethyl, aryloxy, |ower alkyl, |ower alkoxy
Whemeris alskwlﬁl’f?%@’ unsamz.tlrtuta@ RetRIACKFHY NS Papfaratina Smenii@%fed
héié\gcgly? rédfcie] Qﬁd‘&@fe?élﬂﬁ%i&fted forh ‘t’r‘ié‘@r@uﬁ U&ﬁdth%bﬁ% tefrazole
unsubstituted 6- menbered In
regife @ tigzale f%@umre@vd@zp@ rew@- @.tww@qu@ residuec @ dipzole
rebiH08N X968 resfARNE thidZWEresLK YArSdxatHiatiidzam résidue, a
al kanoyl ami no, | ower al kyl, trifl uoronet hyl, | ower

teHPW@RG}PY”PUWFO'QWyI am no, |ower dialkylanino, and NO2,
- Ris selected from hydrogen, hal ogen, |ower alkyl,
Pﬁe_férilfe'dlé;lgbﬁmﬂrhw onel e ahﬂrsmem;l g‘gel aBkgloaBisnbstltdeMEf
i a am no nd ar, roge
sl o drisp AP ABYORUATO ona S Gio? & PECRsty By ower
alkid gfrctips& bastitded dSrC!mBhladtmg@ml,owbr alkd)xycgrmlr;ettmfyulorormtuyl a halogen,
selected fromh otg';‘eol groubt ro,

kS eI B ied BRIEBr Eay g S

When E is a 5-membered heterocyclyl residue, representing moiety E are also shown

below:
N—y N—o N N—s
4 4
R R B
H H H
OH
y N /S & d
Lzﬂ L24—<¢k L2 <——§)\ L2 —%NH
OH OH OH
[0} (o]
S—N ﬁ\ggo N N
L2 <—<\)\\OH L2-—<\ P L2<—</ /\F°L2 <—</o/\\\o
N H

OH [o] OH
H 0
N\S/
L2 o L2 N \ L2 <—</ /\\ L2 <—N®
N
H
o 0 o
o/ ot/ oL/
Qs/\n s \/S\n
L2 4——% L2 4—&\/& L2 “—N\/&
o) o ©
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alkyl, R2 and R 2 are hydrogen. In another preferred
enbodi nent the noiety Cis; wherein RL is selected
wo ewookaiogen, trifluoromethyl and | ower al kyl PCREP1008/662900
sel ected fromnitro, hal ogen, trifluoromethyl and
| ower alkyl, R2 and R 2 are hydrogen. In a preferred
enbodi nent the noiety Dis selected from hydrogen,
hydroxyl, cyano, al kanoyl am no, carboxy, carbanoyl,
In-ao‘unha-embod@memirg mo;ety(lijs.mlect_egi.f@m phasphorgc ac@n-cP(%

%stlhﬁeclzg un‘é’ﬂﬁ’{tﬁﬁt?ﬂ Iowel‘%lkfyl? -ngyc(gbrj TI(LE?% éﬁﬁx 'gtg]t%"phenyl)

canledxy, S}()Qbé-?i‘l’h Oﬁ@b(smﬁtp@dlqﬁﬂ%tlﬂywpwef alkyl) -3(0)2-(SUbStItUted
or%n)é% %f M*) -S t-%f@lﬁméfﬂlﬂ)%yﬁ,ﬁ‘)%mgf&ﬁ or GRS ted lower

car

aliyh) of wbytlté&dwawﬁw bstl@tﬁdf'@%sfpwgplyl ﬁ@é%&?ﬁddﬁ unsubstituted
alké;%gz 2 QUBSHRREY oSuHIBbéthitEE glk@iycﬁfb%Hflsé b@&&lﬁﬁecﬁéﬂdnsubstltuted

| tut edor unsubsti t ut ed

PhoapeXicEthon. GHOLRELBUPHIMERE ViSRS GHey oWes RGOl +

N(@hbs"ﬁtlﬁed bﬁur%%ﬁltuté@lo%\%ﬂf Ay, IYONLKH, SHbhsaaM et undlibstituted 5-
ul[fonam de, E is alkyl, acyl, al koxycar bonyl ,

membw@dmaﬁs@ywﬁ BetSIAcYCUr yi oxycar bonyl
het er ocycl yl oxycar bony, carboxy, carbanDyI,

Insf08hdrignitadictient fisdipsiehyt Disett) deogeh, lowst Alkandytzatibe o ghrboxy.
sul fonyl, sul fanoyl, sulfonam do, phosphonic acid,

TWW@éﬁﬂM@nt:@ulﬁmboaw phaBGibeGlitally G{dOpptEbla- RB@pically-labeled
igens ool ANRIERED b PEmofSH B S als tebissd by aigms having the

sdthe &topiic hemeqn,la'olut o at@nio, mEs orsmase nembéradifigrient from the atomic
sul f onani do phosphonate, or

mg qdﬁ%steEus Sa@yguk ||n %:[ 'i‘?r al koxycar bonyl ,
E)EJ gs c?fnéo%p?ecs' sqﬂtatﬁg ?&9&?&%n 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 °O, 7O and "O, phosphorus, such as *P, and sulphur, such as
35S

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 (I) 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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cycl oal koxycar bonyl, aryl oxycarbonyl ,
het erocycl yl oxycar bony, carbanoyl, sulfonyl,
waeeiobamayd , sul fonyl oxy, sul fonam do, - SO2- OH, PCT/EP2008/062900
sul fonyl carbamoyl, -C(O -0 R PRO, substituted or
unsubstituted aryl, substituted or unsubstituted
het erocyclyl, or substituted or unsubstituted
heteroaryl, m, n' and p' are, independently from each
Thwhereserd imvientiergsiso priovidefoo adnetindd of treating PGATS dssdanated

drecHgd Fpé(ﬁaodgﬁ?tgf eqr $ grr%}/aeo(ag C]HIIY %ffec%rv yr&égr&t&ﬁ%%&qﬂﬁ%m@Eigscrrbed

abdoydr oxyl , | ower al koxy, or |ower alkyl, or R5 and R5
are joi ned together to forma spiro resi due of the

In aor;rg?é"r@d té;c]rtre]?% r‘#ﬁbuwﬁbﬁserﬁor e%a%t@é of thef m?éi@éjment

are, rom eac an I nteger from
is @g ofgthose ag(defgreﬁyrgraug eapesnially (ﬂmlpergrnWpcrfrcallmewgrbed

%%gg gﬁ hal ogen, hydroxyl, al koxy, or |ower alkyl, -
I's hydrogen or | ower aIkyI In a further preferred

enbodi nrent the nmoiety Dis seI ected from hydrog

Arﬁam%tjrerrrefﬁsreq BT, ese%rﬁ'br D%Phﬂwrc@rﬁdrﬂﬁsore%rﬁbtai;P"OWG‘SLca”
bezmgm,dnegz , ~C(0O-0 L2- E and - NR6- L2-F
wherein, - L2|S-(CI-|2)n(CR5R5P(CHZ)mE|s

M%}legé/llkﬂ%?pz %"s s@ | kq(a)% Cq%&ﬁ%egggﬁr?osr hoa{argg% &u%mf;achexra

syngfoRieoX Yisdulih @eergardéonypogcyaémxyypez@ydmmwypemdbémmy|
h-SOZ-g-I %%‘HgBER?? h c}e?ed oc{ br(iubst i tuted
YREJSURS @, PR 08 i IRE B e R e R e
d\slisigérniaubg@rtaglycensleind, phndreatitis cdrelrmmaalebholic 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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E' is; alkyl, acyl, al koxycarbonyl,
cycl oal koxycar bonyl, aryl oxycarbonyl
whedoenaaye! yl oxycar bony, carboxy, carbanoyl, sedT/BP200§/062900
-S2-H, -C(O-0R PRO, substituted or unsubstituted
aryl, substituted or unsubstituted heterocyclyl, or
substituted or unsubstituted heteroaryl, E" is; alkyl,
acyl, al koxycarbonyl, phosphonic acid, phosphonate,
Ttwprboeésksﬂgmﬁb&bhy‘eln far the prepaeatioo ngltqmpounds above may be

conBhEd i iR R B s Mk blonee. .,

unsubst i t ut ed het erocycl yl, or substituted or
Instastingsednnpousds ard lete@mewatesmhlchrare genveped g e compounds of the

prjeggr‘ﬁ ﬂ‘ﬁ/@ﬁﬁdﬁtlh}é rﬁérﬁ@tg&%hbé’a @Elg %ﬂctﬁdﬁ%?@r@ﬁp%r@%@ &cﬁ’as

etween
armno,4th|ob pa@ogyl @ne bygrogyl groupgrarg opthqgllhpr(g)teg@edabyeconventlonaI

pﬂoﬁgﬁ@@gﬁﬁl{ it ér[e% %‘F\hn BFJBSFa’tlv@X@%%%Hem%O @?&ected amino,

ower O Xy, or [ ower ,
thm* sajhoxy|@ad tha@r@m SFOUPs ar@ihﬁs%tf@bparbbq eavatied emdecr ﬁ@'d

ccfn‘aftlgHi ﬁ\td’\@@é ﬁhmo ‘thlaﬁ cér§o>NR§md @dr&y@ro@&(ﬁfhout tHe m@l@gular

s' are, 1ndependen rom each other, an |nte% from
framework being dp&trqs@d wysef@gweévecﬂ $de FeagliqA taking place
hydr ogen, hal ogen, hydroxyl, al koxy, or Iomer aIkyI -

T@pdrgoiéydi rrﬂﬁ)@iﬂclﬁ@ prldtmv}ﬂhg @r‘dﬂ)ﬁé IS tb rprcﬂecft tthie ﬁhﬁbtldhbﬁérﬁu ;bﬂﬂom
odj nen

Dis selec fro dr
P Lo a Ry PRCTEY STBPOIETR AT et ROOERR RBRuf0" caging out
a aeﬁ,ed-chb@mﬂ transﬁ(n@hh&} Th&-nded and choitdR6f prbfecting groups for a

2 CR.5R5
paép%yqr re%cé?p |s OWB)Eé ggrss%ﬁgéd m;&%gﬁ@%&%ﬁg@% 8n the naSlUre of the
fuﬁ&%ﬁf@ﬂ\&ﬁ ®, bepyroleot@b Kioxyeat frony,amias gloopyeta) bagiructure and
stablft ?t%% cY le&)l(él gfa\nghkl)&n%é sﬁgsrti?uoeﬁ/is a part and the reaction conditions.

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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car banmoyl, sul fonyl, -SO2-0H, -C(O -0 R PRO

substituted or unsubstituted aryl, substituted or
wae®alsi4id ut ed heterocyclyl, or substituted orPCT/EP2008/062900

unsubstituted heteroaryl, E is; alkyl, acyl,

al koxycar bonyl, cycl oal koxycarbonyl, aryl oxycarbonyl,

het erocycl yl oxycarbony, carboxy, carbanmoyl, sulfonyl,

-S2-0H, -C(O-0R PRO, substituted or unsubstituted
Cempounds ehtheiimventien aid intesmedates geralspoe cpaa/ieryMo egeh other

a&u};q%gtb%aﬁoo%r eueawfﬁﬁavw,s&%eheteroaryl E' is alkyl,

ac al koxycar bony phosphoni ¢ aci d, phosphonat e,
cycl oal koxycar bonyl , aryl oxycarbon
Thﬁelﬂé?"tyes}élsmr%lﬁ&?éé‘? Bohyovelsia aamat%féi% BYRrMeHiptes and processes
for BaPshdnutdcRfle Or unsubstituted aryl, substituted or
unsubstituted heterocyclyl, or substituted or

unsupsti tut ed  het [, M, n' d p'
DepRISRSRICRE Fooive o st materials and miatidSolop eI sAmAeynds may be
intheWorrh oﬂonéoﬂlhe bSssilsié Isomarstarmalxtliss tnefjrebfs fo@,exémplé as 3
ef er R5

r. 4, or pr bly.O .1 ar. 2, R5. ar
sitstagseliulR FoPett i PO R e R KU oBligh isomers
(ahyisbidex)y Paceh@Worahlktoveﬁ thereofl diverafaxksaid podfole Sotmedy ageirtures
ower. cond further preferred
thgfﬁgt %‘i’i‘i” tﬁg”%‘% ?@ﬁ'ﬁ r?vgn’%o& ected from hydrogen,
hal ogen, hydroxyl, cyano, al kanoyl am no, carboxy,
Amanelsamrng/dn;xturemhe@uerstcan be sepated os dhes basisiofehie physigochemical

dlﬁésnjté?{%%sioef Jwé‘gon%thgﬁ%qmam‘?@% rﬁ &eohgfri@%\/bptlcral Egm(Ls S £

unsubstitute er oar 2-E,
diagtereoiners, raceniates, (mmﬁe(mwatpgr@ ang/py fractipnals g
R Hted or unsubstituted |ower alkyl, acyl, a
miﬁg %h@uted or unsubstituted Iomer alkoxycarbonyl
phosphoni ¢ aci d, phosphonat e, ¢l oal koxycar bony

Figali exryreungs Ajihe 'W@ﬂ@z?fb%r?(ﬁ'twr igdiB e %edﬁowx?f in a salt form
th@rf’érop%@éﬁlably wld Whac&ﬂ@é@'a‘b&@rﬁé’ol@&al%ﬁﬁ rsdrédrubess a prodrug

terocyclyl,
derlvatlve thereof.

Compounds of the instant invention which contain acidic groups may be converted into
salts with pharmaceutically acceptable bases. Such salts include alkali metal salts, like
sodium, lithium and potassium salts; alkaline earth metal salts, like calcium and
magnesium salts; ammonium salts with organic bases, e.g., trimethylamine salts,
diethylamine salts, tris(hydroxymethyl)methylamine saits, dicyclohexylamine salts and N-
methyl-D-glucamine salts; salts with amino acids like arginine, lysine and the like. Salts
may be formed using conventional methods, advantageously in the presence of an
ethereal or alcoholic solvent, such as a lower alkanol. From the solutions of the latter,
the salts may be precipitated with ethers, e.g., diethyl ether. Resulting salts may be
converted into the free compounds by treatment with acids. These or other salts can

also be used for purification of the compounds obtained.

Compounds of the invention, in general, may be converted into acid addition sallts,
especially pharmaceutically acceptable salts. These are formed, e.g., with inorganic

acids, such as mineral acids, e.g., sulfuric acid, phosphoric or hydrohalic acid, or with
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substituted or unsubstituted heteroaryl, mi, n' and p'
are, independently fromeach other, an integer fromoO
WO 2004/0404m0 + n' + p' is between 0 and 12, or iBCDEP202§/062900
2, 3or 4, or preferably O, 1 or 2, R5 and R5 are,
i ndependently from each other, hydrogen. Preferably,
the divalent residue - L2- has the foll ow ng
orientation: -O(CH 2)n- (CRBR5)p-(CH 2)mE, -S (CH
orgamie CTBOG/RG REld$, Grck pen(C»E)-alka@é@rbady (cCaeids WhiCICRERoaN8-
ors e e sl R JldolR O addic b, Sldles setadPar
urgiatusdtech ticarbokyligacids | g., h@icxmolﬁm melgiory fwamm ispah as

hydg&chr)@(y n§ 9855% d. R@ﬁ% glc taMARE ‘3!’ E\Hi‘a c?clos sdeh 4% amino

are |n ependent rogen or
aaitls, a4l lappartlcgrglebama@d or@moqu@ulfomcmdwth as (C4-Cy)-

al&@l@)}mgacﬁg e. %gfh%%)ﬁc abid; o \e@??gul%nlcﬁacﬂjs% ifai c

erivative ther is preferably
uwb@&wte@mf $lm$iltated$toopxmnhﬂbgmak99en)a -S(O 2 NHR10
group, or -S(O 2-R10 group, wherein R10O is sel ected
PrfoHR@JéY MtRE8 Bf arfy detpeBndbitné uﬂ’éﬁ’t‘r&?\ aré d@b{\ﬁdtﬁ?éé kfdaid compounds

oup, a substituted or unsubstituted

whyFlafolbwipg pomINiSiFPR TalRasa To PAIRSRSIPBUTH. é%rf%\@ﬂﬁgme ghemical
or%@ﬁbl‘o@%ﬁﬂoéﬁss W§ UB pEddril @flbdied Brodgmab e ;ny@ld)lbglcﬂl pkd or
carboxylic acid ester ro Most pref bl
ISR EPNE Aginds car ExeBoaRE BrrBibEorBouag o oelEt RIPYS.
ddrivefves aled, 6. d. h&t@h aﬂmbe garrbauyn&é@ds Snws&ummutcmbeyi derivatives of
ower

S bstituyted
%H'g ¥ 85 P%Qéswﬁgﬁﬁﬁcg ?adngz?ra%a%égfl@g?i %gﬁm Preferred are
pﬁdﬁﬁé&ﬁftlcﬂ@mcb@ptﬁﬁlé asteederivatiteseonvertily bl Bolvelgsis Usder
ato or.v

its nitro tom, Preferab It
pivglpelaL roaTcs the petedt FrEa0ft 2ol Rl BBl Yboati
eﬁ?ﬁ,ﬁb@gﬂ alkemynesters, senzpirestezs, maxhoe nbdldaubs’.mmed daaveerallqbesters
shown er el as e sa
S GhRe et 4BEne. oREe e ue A dagre: FarBba” oy BRapsroony-
loWwet &k eytetsy thayi- Iowem1kaﬂobgbny1yd>wmlkohymbonyl or di- Iower
alkylaminocarbonyl)-lower alkyl esters, such as the pivaloyloxymethy! ester and the like

conventionally used in the art.

In view of the close relationship between the free compounds, the prodrug derivatives
and the compounds in the form of their salts, whenever a compound is referred to in this
context, a prodrug derivative and a 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 solvents used for their crystallization.

As described herein above, the compounds of the present invention may be employed
for the treatment of conditions mediated by DGAT especially DGAT1 activity. Such
compounds may thus be employed therapeutically for the treatment of impaired glucose

tolerance, Type 2 diabetes and obesity.
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unsubstituted or substituted as defined hereinabove.
Preferred substituent is one or nore substituents e.g.
wad2002/040480 , 4 or 5 substituents, selected fronP@NEP2008/062900
group, a hydroxyl group, a substituted or
unsubstituted | ower al kyl group, a substituted or
unsubstituted | ower al koxy group, trifluoromethyl, a
hal ogen, nitro, optionally substituted am no, cyano,
Inyet anpkhyer agpeit, dhe Qre[shmtomve@tl@mprovm%mequg oéusmg a compound or
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eterocyclyl group, via a ring
anglgomposiiipes. ' In@nggw(gfyn@yﬂln@nmgrseﬁq apd conditions, including

iﬁ&ﬁé‘@@éés‘e@t &hupfans 4Re B{h(e%p?éé:leésthéi%ﬁh BE &eBRUSHith ihMbitors of
et eroc | Ngs Preferred substjtuent is one or

DT eBeiAl 'llt%m gnctiondnelude, but are notdimyteddo.Jygiabeic disorders

suRR a8 GbBsltyl Hiapatas Py MR sabuinil, Qéb’l*nexw QyRiroe X, insulin
substituted or unsubstituted | ower alk ou

regigigaee. thy PRy GsMig) AYRRTgtyFerliRe BYReaicEMA, K %&V%F'H@ﬂ“a

h)Ip(efcfhbfé%ﬂf@ﬁlBW\ypeﬂlpmm W slipitichti® , miked d@ﬂ@HéMIa

R Coh AR RS Gh e RO Iy e bgpscuer

di§&H3b&liSuEh as hthelasclerdsis, aﬁ@rd)sbleto%rsoéouté Wéart Emanépl:@@een‘ ive heart
referred h teroc clo

el LAY CTR R S GHEG M YrErS Harelgp. angine pectors,
h)@ekéﬁmﬂb h%/ﬁ«:t‘ﬂ@ws’ﬁdrkyﬂromIsehefnla&sa‘f&rilereq?ﬁysvan #ijUrg tanieutysoh,
oy unsu itu
roSlontTs (P AR SOy nfdpleghe o I0ReB Ticha Eplitmers. siie
cméleﬁfewhofrfaomnph&ﬁa arftdraigthelial leyinkrens: or, exayplen dldagt cancer,
35 e S5 Sl 1t BB BB boBT b s
trmgbnas;mydp,ledtebepmlghgllcanmr@y piascrpate:‘canaéﬂl) )prastate cancer, kidney
substitute t
cal%?retl\gfricgn%ﬁror?l%cr%bfz ncgbgg{'v?ct%l {:&\é@lr u?e!lljlﬁé l<J: n(%é?ete?trcyar cancer,
anuhmsayian cariver; ietreatologichlydonditions, guthsaspaaneerigariy. a
substituted or unsubstituted 6 or 5-nenbered

In% %o%&%lsg&ﬁ, etﬁé P%s@%ﬁfénﬁ%ﬁ E Es & ok Eélﬁ@ g cngBund or

menbere erocy erred carbano
congpoSitioNRATRE, lnmm@qreamamncaﬁ@mb are independently
sel ected

The present invention further provides pharmaceutical compositions comprising a
therapeutically effective amount of a pharmacologically active compound of the instant
invention, alone or in combination with one or more pharmaceutically acceptable

carriers.

The pharmaceutical compositions according to the invention are those suitable for
enteral, such as oral or rectal; transdermal and parenteral administration to mammals,
including man, for the treatment of conditions mediated by DGAT especially DGAT1
activity. Such conditions include impaired glucose tolerance, Type 2 diabetes and

obesity.
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from hydrogen and a substituted or unsubstituted | ower
al kyl . When E is an al koxycarbonyl, the al kyl noiety

WO soopoafser abl y a substituted or unsubstituted POIEP2008/062900
al kyl. The preferred substitutents e.g. 1, 2, 3, 4 or
5 substituents, are -CF 3, hal ogen, hydroxyl,
cycloal kyl, aryl, heterocyclyi, nitro, optionally
substituted am no, cyano, carboxy, and/or a thio

Thysotine. phaimeacofgicalt adtive campeynds ofjfheupvestign magbejempieyed in the
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oup, a substituted or unsubstituted | ower
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b)gﬂtﬁk':ﬁntsvg‘ gn sﬁc& @é]&lﬂh rﬁeaﬁlc%ﬁeﬂé)ﬁmghé’shurﬂ bPtHIci@mGalt ‘akd/or

is a heteroc het er ocycl yl -N HC(O) -, or
PHvatiafenegyed é&%ﬁ%@ﬁ? the heterocyclyl miety is

c)%de%‘ %ldsyrB%#”%§ﬁ1H %Iﬁrﬁﬁmump srllf‘ac%{?er %ﬁpch?é@fet gél'dgrﬁlttra'gﬁcé?ﬂﬁ
mstmbabeliquens@lure ear@exmiethyl@ﬁﬂp@ne ga@ogw%wylmrwmw desired

a_subst ted or nsubstlt ted
fiSBereBictds lrehiescrdt. ATaRceI It SpnBgh &idgpscen
mixPes antifor f | uoromet hyl, a hal ogen, nitro, optionally
substituted am no, cyano, carboxy, and/or a thiol
e)gﬁbégﬁ@ant\?h@%'PFE”qssﬂaé(O@lﬂﬁ'ﬁ“teﬁte@Grsor unsubsti t ut ed
heterocyclyl, it is preferably a 5-nenbered

In]é%fa%fe%%?doﬂtloﬁ@érb%era@mhdaé@fseiéﬁbhly sSlQh&(& & Gubpensidnseand
rougucon& stin a tet r%ﬁ reS| a triazole

syppesiiies agAdyan! s%l%!veor?%agfa afty ¢ afPa%f HISPESIYive,

a d!azole resi due, an oxazol e reS|due a thiazole
Séi&%bﬂp@smc&ﬁ nﬁég&iehétadizad ah&or @sitain edjuzarits tsueihps pasgving,
i.tuent i.s

stgblla0g visEilr eff5itog SGerts Blubl Blinel s Sty i PR ing the
osedtie piresdufer analor dnffers o [rgadditipn, thel yrdayaatsol cagtain ptheatherapeutically
S O HREARRL BB 2y 839y ePhonlmixs
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%qlﬁgiltgbg/ F%e%"lnve mgr%)g%ng, car boxy, and/or a thiol

Suitable formulations for transdermal application include a therapeutically effective
amount of a compound of the invention with carrier. Advantageous carriers include
absorbable pharmacologically acceptable solvents to assist passage through the skin of
the host. Characteristically, transdermal devices are in the form of a bandage
comprising a backing member, a reservoir containing the compound optionally with
carriers, optionally a rate controlling barrier to deliver the compound of the skin of the
host at a controlled and predetermined rate over a prolonged period of time, and means

to secure the device to the skin.
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Wien E is a 5-nenbered heterocyclyl residue,
representing noiety E are al so shown below. In a
wo oovhesienbodi enent, the noiety E i s sel ect edPdT/BP2008/062900
phosphoni ¢ acid, -P(O 2)- (substituted or
unsubstituted lower alkyl), -P(O 2)-(substituted or
unsubstituted phenyl), carboxy, -S(O 2-0H,
-S(0O) 2-(substituted or unsubstituted | ower alkyl),
Accg(di)glR ttfes priesent invertbraprovidepiarinacausidal shewwgsilions as described
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a substitute subs
praterahiys aryna@kwlucoae tolgsande; iyred2 diebetas and ebesity ed
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or _unsubstitu nmbered nonocyclic heterocyclyl.
arf. &%th@r@ﬁ@atlcmaﬁuwm, the moiety D is hydrogen,

a), a%p?'é%&, k%lréﬁt% 3, mscﬂﬁlnqgﬂﬂﬂ)é%nva-{_o?s gr{oel%ﬁ%tlck N¥&Hhi on

naceutlc acce
sdcsatagngues bligh- asstbe Isuitbnabrﬁ;?@uﬁds GdipIZlder ghypuside [and viimeangi n

lngtﬂﬁot% |g95h%n [1 e@é'p?orrllﬁgrlmd'%cs%gh BY nfd ﬁlﬂﬁd&ag' NGhat |de and
At om

an atomc Ss n
redaglmaeemoteﬁm tquﬂeaof@ﬁmﬁt@saf‘e% 11 B{)aalslbltﬁjﬁrﬁwh %ﬁsﬁ’é‘?ﬂﬁ

Cﬂ;&fé’{fgrgl St afERr pW@ﬁ?%hlblﬁ% QRESsIHERRIS, ESK3 (glycogen

Ion in the I nventi on conpri ses

synthese siveseB) inhikitag éHCh 8218 R-54 4956 SBrt! 93052, R-BHY E3s NP 7-
oﬁm]a%EFNNl%PoQMS hﬂ(ﬁhg%hb%ddﬁeals @Mg@%na@@w 16420 56@um-

d;n%gaw @WCO%@%P%ESO?%?%CMOMW GRJ 9@85 @me%hqwowlase A
|nﬂ13@r§§ch{L&chWP@»3§hQﬁ mnidel Shicriss ﬁ&?orrrﬁ\'ﬂ@l&%l-ﬁu%bdase

such as S. Substitution wth heavier |sotopes suc
'nb@'t%’ééﬂ@ awﬁarbose GhiPy1 (gigagantise peplider i L Fhe?%ﬁueh as

ERNIRY 38LE LPESHINELBE dht DPAIV edipéptid B@ddeqvpinaditbistsyich as
for exanple, increased in vivo half-life or reduced

vidagipge requi renents, and hence may be preferred in
| ca g? f
o TS 58 o S0 00425y a0 dosARRA vl can
reductase inhibitors, e.g., lovastatin, pitavastatin, S|mvastat|n pravastatin, cerivastatin,
mevastatin, velostatin, fluvastatin, dalvastatin, atorvastatin, rosuvastatin and rivastatin;
squalene synthase inhibitors; FXR (farnesoid X receptor) and LXR (liver X receptor)

ligands; cholestyramine; fibrates; nicotinic acid and aspirin;
c) anti-obesity agents such as orlistat or imonabant; and

d) anti-hypertensive agents, e.g., loop diuretics such as ethacrynic acid, furosemide and
torsemide; angiotensin converting enzyme (ACE) inhibitors such as benazepril, captopril,
enalapril, fosinopril, lisinopril, moexipril, perinodopril, quinapril, ramipril and trandolapril;
inhibitors of the Na-K-ATPase membrane pump such as digoxin; neutralendopeptidase
(NEP) inhibitors; ACE/NEP inhibitors 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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conventional techniques known to those skilled in the
art or by processes anal ogous to those described in
wo bmoasaonpanyi ng Exanpl es and Preparati ons SepCT/BPE08/062900
usi ng an appropriate isotopically-Ilabeled reagent in
pl ace of the non-I|abel ed reagent previously enpl oyed.
The present invention also provides a pharmaceutica
conposition conprising the conpound as defi ned above
blackersasysh as meetaiololc atehglokh betapdlalbbieopralol, imetoprelol, nadolol,
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mawe%iswﬂwe@ﬁ@vl “altenub-oso-dnes EOXV&S%@Z@“HQPPV'?% dRyaro-

1H-Hdol BcarB6XVUIE 5f 4 Y&t therdor. failure, coronary artery
di sease, cardionmyopathy, nyocardial infarction, angina

InRREH B4deSin pbbtll@@lét iBNBé esmpdiydelaims adthesinafredudts of thewarking
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the l¢lﬁﬂﬁ§areﬂiﬁr¢byﬁﬂc{mpﬂratedﬁita trenmesdny application mn@ference to these
exanpl e, breast cancer, |ung

p@ﬂﬁ%@?sa@%f)%tfegthpg[md&'gﬂ%ér stomach cancer, ot her

cancers of the gastroint esti nal tract (for exanple,
Oﬂasommgiealntidsabem canpbypes eresdastitbesihydRatyl, Mysreos tkxpert Opin
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by reference. A compound of the present mventlon may be administered either

simultaneously, before or after the other active ingredient, either separately by the same

or different route of administration or together in the same pharmaceutical formulation.

The structure of the therapeutic agents identified by code numbers, generic or trade
names may be taken from the actual edition of the standard compendium “The Merck
Index” or from databases, e.g., Patents International (e.g. IMS World Publications). The
corresponding content thereof is hereby incorporated by reference.

Accordingly, the present invention provides pharmaceutical compositions comprising a
therapeutically effective amount of a compound of the invention in combination with a

therapeutically effective amount of another therapeutic agent, preferably selected from
anti-diabetics, hypolipidemic agents, anti-obesity agents or anti-hypertensive agents,

most preferably from antidiabetics or hypolipidemic agents as described above.
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testicul ar cancer, and ovarian cancer; dermatol ogi cal

condi tions, such as acne vulgaris. Preferably, the
wed4Essoci at ed di sorder is inpaired gl ucoserPCT/EP2008/062900

tol erance, Type 2 di abetes and obesity. In yet another

aspect, the present invention provides nethods of

usi ng the conpound or conposition of the invention as

an anorectic. The conpounds of the invention depending
Tienprebent irveotion fofthdrhelates bs phdronant gicplocosgesitiomeandestnbed

stereo en| ¢ centers. The resulting diastereoi sonmers,
a%ﬁ?ﬁ% €88 5 eY Cm“ag enanti oners, and geonetric
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nhert atnosp ere nitro
ofgonditipisenediated by tD@fPeT ﬁ@lvtt:)oh'}@fﬁﬁhhs @ﬁa 1iagthdlynigfesaldly, impaired

gMHSRoiBfRcE yggﬁto%e{e‘%dénia%bggggounds of the present

Fnvention 1n manner scri herei n, functional
groups present, such as am no, thiol, carboxyl and

Thijsdthe yesest Bupion %o relgtasdm aIcPyPpRst %?c@eé@ew the claims and

dERANGISHRNB Mr BE QS %Qﬁéd’iéhn@ér@%@%et Rtof AIRNHRIRP Bs H@flned in the
preparative organic chemstry. Protected am no,

IR esETRe RpaY ) egrenasaton & aagEaceiica Eahpplon fo the
prePEntiBh aRdioHERMeRT df@oR@iticHstirh&digted BY oo‘me&nam !Sk@fdrzﬁblp bGAT1
carboa% and hydr oxyl roug t hout tg

A foce BERTHCRGEE Frobon i as M sneGpPRegis by DGAT

adtQRChrefiisbly BGATY al@fl\ﬁt‘?%om'ﬁhﬁn@drcbmﬁsmlf ad défined hh:tlhég:lalms and
i.ona

rotectin S is rote unc
R ARAE: B P aRca bbb ep e ot (Rreh o B! B a
phEnGaEeLitibgllycRbekhththle diuant ofcdraer therefoyé.ng out a desired
chem cal transformati on. The need and choi ce of

i et et BB el B nd RECURA Aok Bt o
cariditiohe miediatddi iy RGAT @otiyity 1pcefdirablp MBAT! addivibh ydhiaopimprises
a%ﬁiggﬁe@n tnera?éeu? ggly vﬁw%g?]\)e rﬁcnﬁnt é%{ Hcfrﬁuw@dlaog %gsﬁré?%r,t Iiroéntion.

the reaction conditions. Wel | - knovvn protecting groups
Atuhitiosagetfort hmemmed atiloubH 78 kd ma sontaimketweert aha 1angiand

1W%aédv§ﬁt Qo%%ﬁlrﬂe o a%ogt$ 5hE nYtPHLactivE righ&hdrtY $he

ganrc
therapeutically effectlve dosage of active compound is dependent on the species of

warm-blooded animal (mammal), the body weight, age and individual condition, on the

form of administration, and on the compound involved.

In accordance with the foregoing the present invention also provides a therapeutic
combination, e.g., a kit, kit of parts, e.g., for use in any method as defined herein,
comprising a compound as defined in the claims and described above, or a
pharmaceutically acceptable salt thereof, to be used concomitantly or in sequence with
at least one pharmaceutical composition comprising at least another therapeutic agent,
preferably selected from anti-diabetic agents, 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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Pl enum Press, London, NY (1973); and G eene and Wits,

"Protective G-oups in Organic Synthesis", John WI ey
wa@eaBenas) I nc., NY (1999). The above- nent i oneRCT/EP2008/062900

reactions are carried out according to standard

nmet hods, in the presence or absence of diluent,

preferably, such as are inert to the reagents and are

sol vents thereof, of catalysts, condensing or said

Siatilady, tregeresent investipeqirovidds/a kihdl/ parts icomptisiag:rt) sptharmeaceutical

at | ow erature o] ¢ 2r at "
BRI ) A BraB RS b PR oo
ccsmiowedselecteéﬁpn’arldarmt-dlahetmsq)hmpoilpjd@mcsagp&tr, anBnopésity iagent

Ss r .

oL e 80 L oAb o 2B i leror e
foirh ofiwitor sepanate Eitsrof tresconiepentaiptet(ilon further incl udes

any variant of the present processes, in which an
Lik&Wige, 'Fﬁéjbégé‘ntm{\/%ﬂﬁ’&{ prBRk&d Qﬁl%hﬁ)dags RAHePLESR dohRFisiAg co-

I's used as starting material and the renaini ng steps
adgpigistration; eq-, égnconmantlhomnusewetnﬁe, @@éh%r?ﬂgﬂwaliyeﬁffe&t%e amount
of?d:q@o V\kﬁ?{: ﬂ?tgﬁHQflr%dtlh‘tHé%hstahg dESFBEY BBove0 Bk bhé}ﬂ%ce@tfcally

e reacti on components are used in the form

agseptehleisalt areqf, H1d HERGOPANIUZ SHRFIBNGE ERIH SEENCHHP SUPRIgNce
béthg A &nt- B‘Mﬁé’ck' QHyémgldeﬁc%d@uQ lafttafB-oBaditydgeht &raan anti-

converted into each ot her according to nethods
hyperensiyq 3oekh & FscPdeatedfROYEvention al so relates to
any novel starting materials, internediates and

P@fé?glﬁys SESompdundl bEthe umnwra@taumustaeﬁwdmﬁnmal it heed thereof.
choi ce of startlng mat eri al s and net hods, the new

SRR 35l 5 68 4 BB TR B g WA S

respldirshamnodhllauorpofrtbe D&ATedspedallydDGADT attivins) | soners,
di ast ereorrers optical isomers (antipodes), racemates
P fer? Hé? ecﬁtreZ)gf %gér%atg@ﬁﬁﬁb‘qﬁﬁs g?leﬂfﬁéﬂ ?tahf\@m sel&ted
fromvemmedrgjucAag/tqmamet Tyre 2idiabeteesndbbésityner s can be
separated on the basis of the physicocheni cal
F|qbl]é/f fHetdredent fﬂt/eliitﬁﬁ g? |4 MRS or LY Witk BoRprises administering a
tric or i somers, diastereoners,
cmmnmaégeﬂmasirm &@mjn@ angges¢iiograbevs iasApPERtiPHWith a

thbFRelti@MALffective 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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crystallization. Finally, conmpounds of the invention

are either obtained in the free form or in a salt
wo eooamosdaer eof , preferably, in a pharnmaceuti cal PGI/EP2008/062900

acceptable salt formthereof, or as a prodrug

derivative thereof. Conpounds of the instant invention

whi ch contain acidic groups may be converted into

salts with pharmaceutically acceptabl e bases. Such
saitions, 6.quchretbeabily daueousreolationsagndsin vivoleithercrtiterally, patemtaratly,

; I
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exy am ne sa
admrigistietiomi h@twgam aleout O me/kgiane 1808 mg/kacpreérqablk etween about 1
mgfkg'a%%@ ine and the like. Salts may be forned

ng conveéentl onal nethods, advantageously in the

presence of an ethereal or alcoholic solvent, such
The g8yl of oRRABNS aceerdingie theinYRNtiBR M3y erasaesser by the @iewing

méﬁb&§om&h9@swéme¢d@hb@d pdna'bith ethers, e.g., diethyl
et er. Resulting salts may be converted into the free

T ST e DR Sl STSE o 1 P EENG AresPaiRR om 10 cells
ox@éﬁ@%@h@ habiadi( HS%D(ﬂmmbunfbsalrﬁterbsf&n?jpémménewmllled o 4°C. Sf9
enera be t t
5 Sxrissnd Pmat S HEALE el BT pR T M L R BrBRdcbar a 10
raflb emk Blﬂﬂf&?@ of@ells) in 50 v HEeEsam ComplletzksF’roﬂaasda Irdmibitor, pH 7.5.
nera

T Gromhe e Bl e ropdk e for il 1pBY S ARG £ 10e
hasodebizer wih aablnamgeraerbtmx)aells weeee [ysedusinghAvestig Emusitiex (chilled
ubstit
S S i YA e L B i T
Samiraktantavag. remoxal and pedlatsovane og-susperded io ISOfFDMﬂ'_fERf%C‘IXd
chifipiolpess BNEREE B2 18T il B ol o upnepc
pelletsdesre pogled ans pambgenized wjihtestiokescl aiGlasrCalimator driven teflon

pesrtlggﬂlsgttlﬁg%ome R{% dcso‘ ShfRoA St l@g e%r?n E}é?ﬁ%ﬁa%lfv QakC

OnIC acl oni c
quentitisd wiingBCAPeotein aasawithut% §DS: Toe mﬂhrameaﬂrepﬁ@tlon was

alﬁfﬁgl'gglf?o Xfolﬂt r?QS”Qnd et Goster i vati ves of any

npoun nvention are derivatives of said

conpounds
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 556 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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whi ch follow ng adm ni stration rel ease the parent

conpound in vivo via sone chem cal or physiol ogical
WEe@eesE]10 €. g., a prodrug on bei ng brought to PEEEP2008/062900

physi ol ogi cal pH or through enzyne action is converted

to the parent conpound. Exenplary prodrug derivatives

are, e.g., esters of free carboxylic acids and S-acyl

and O acyl derivatives of thiols, alcohols or phenols,
bywireendeto indaice midtivas  Eherfrahcamgertsatides ofit@Hhandesadjum acetate are

yefenr maceutically acceptable ester
ng}é?n%gtWe%&gocﬁQ&hl bl e by sol vol ysis under

physi ol ogi cal conditions to the parent carboxylic
Deyaiothpoends are [disgelvedhinikbe apryopiate velyme #APMBO tosa final |
cdn%‘@tF tidh %FW §\t - éomﬁbg '?%M Idogeslte%&se@ﬂ&’d tg revaluate compound
oS UD stltute I owe yl “esters, such
pcmerqean:i\h@ﬂutlmafe perfoemed ipMSQ kg Gaﬁ?ﬁ“?f@84dféﬁ"d’6%93p'qt%\/\er
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n

t0|o1|0(3‘34nl anfivitygneet iitiep camtepls. he | i ke conventi onal I y
used in the art. In view of the close relationship
%&W%n&ﬁﬁe Fieis a888PRWNdsolls bR PB[&QB@#@ iféhhted¥drv@min at RT.
he conpounds in the formof their salts, whenever
compound is referred to in this context, a prodrgg(a
te(s)

a
3. dl@mwﬁp\%ea@ﬁ@ agid gyenckdp aAdrcHy 198%¢inhikitian sentiahweliy
aBhVeMLRR s @Cﬂoéﬁn&%w. Rl RfteRfRE éj‘ﬂfo?w&@é)f the

circunsta he corrpounds I ncluding their salts,
can al so be obtained in the formof their %drates

4 28Il rf substrate Mbgs adrdsto il avells. Jtlate(Rd pre \aripxedibsing queawer
mﬁﬁi-tﬁ"@éﬁrie?@rd(sgtﬁﬁf? rﬁor%%\ée) pﬁé%asf&gmmea@d%r 30"Rin at RT.

present 1 nventio be enpl oyed for the treatnent of

condi ti ons nedi at ed b DGAT especially DGAT1 activity
5. 300k of SRfoanetis anitUeRRhdS Badastip il yiails « Rifelpeie veraey using
Tr‘%@lrnnérhr‘ﬁuﬁlrtt‘i’d’@!:I \P'H?féker%et'tlﬁ?ﬁ'fdre[@ sgbyicose tol erance, Type

di abetes and obesity.Tn yet another aspect, the
present invention provides nethods of using
6.0 ot datanabw/ alchrwé"malmm{?@te interpakstandarcyis %’P%‘é/t:sh%“ %ie"s
di sease or condition associated with DGAT especially

7 [P E) afd s?e%a%mmlpepaéﬂcb isfbSg paeachrt asingtHdthbini-cealer.
net a ollsm and cell proliferation, and corrpllcatlons

he f
8 tPlate s())are v%a exg ustlrﬁge }og%n\é\ﬂ rtnnltlftu ee ?olﬁ%&grc(tse 8 \‘Ior%smm)

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 1525p 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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and conpositions. In one group of enbodi nents,
di seases and conditions, including chronic diseases,
w@boobimeanes and ot her species that can be treatBdr/mP1008/062900
i nhi bitors of DGAT especially DGAT1 function include,
but are not Iimted to, nmetabolic disorders such as
obesity, diabetes, anorexia nervosa, bulim a,
cachexi a, syndrone X, insulin resistance,
hypogl ycenm a, hyperglycenia, hyperuricemn a,
nggﬁr 'rﬂaHéﬂj Qgéyng%d gl%fcR/%r ﬁg%l)@?)[)ﬁ]ﬁo)%leog Yﬂ(f?:asrle?epr}t g1evr%nt‘i30’n were shown
tolpppsess nmrwuyocseac;tndmm IC@@n@h@atrartgm, fraan 8.000 wél ocieI UM
fatty liver disease; cardiovascul ar di seases, such as
at herosclerosis, arteriosclerosis, acute heart
Tdkde I shews theriilitory activibad €sivalupsiral represantaiivg campeynds to human
p8hggase, cardionyopathy, nyocardial infarction, angina
pectoris, hypertension, hypotension, stroke, ischem a,
i schemc reperfusion injury, aneurysm restenosis, and
vascul arg sl pn@si s, neoplaqélqpﬁ seases, such as sqlid
tunors,| skin cancer, nelan vnnhonn and
endot he| 1-38, tABCe?S 1-G2or é’xQﬁ*pD@BO B 0.0d8ncer, 1lung
cancer, k?b%-S%tdi CANTET[ g B (¢ chrTcancer, other
cancers| of the 'gastrointesti'nal tract (for exanpl g,
esophage‘&ﬂ&c‘aﬂ@er and par &3B4dti c cancer), prostate
cancer, 1&2 "FZ cancer, 1 Siper M T biadder——cancer,
cervical _cCancer, uterine|Cancer, testicular cancer,
and ovari an cancer; dernatologlcal condi ti ons, such as
T&CQ&IVY)}JJ)I‘QB@A% 2. r%&gl/o% %Vﬁ’é Qéaé' sdxPelleschibl&y Hrtl‘?egl‘?ﬁgrnatlonal
ihvent) on pr ovi thods o using a conpound
PatemtmsllaaftlmeﬂoalOﬁ@%hvent ion as an anorecti c. The
present invention further provides pharnaceutica
conpositions conprising a therapeutically effective
ogi cal ly active conpound of the

In tﬂébé\g{% d'egé’r ut | Caﬁr@é?ﬂﬁetﬁ%fds of‘PFébﬁJFHtleﬁtah@@y?_ﬁr‘ﬂREQs one or

nor e arna acceptabl e carriers
bh%ﬁnrfﬂé@ﬁﬁnt&ap ‘é’b%tﬁ‘sﬁ)?P@Q@rééébﬁ@iﬂﬁéw%‘jﬁfﬁ‘@di nventi on

* A Eé’ﬁ?e ?éé'ehﬁ? @Cf-l@r vﬂ‘@réﬁ & andse! Sﬂe RAShe@binhbd¥e defined.

rectal; trans ermal and parenteral adm nistrati

* RibhraRbrepTaReT TN G TR et b AT CRR~
(€ANAL NH Wher@Riih 3t £, By n[3HA T RRARE 8ht dBftidh as for L1 which are

hereinabove defined.
* RCOCI can represent CI-C(O)—(CH_)y—(CR4R4)p—(CHz)m=A or A—(CH2)—(CR:R4)p—
(CH,)~C(O)-Cl wherein A, Ry 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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activity. Such conditions include inpaired glucose
tol erance, Type 2 di abetes and obesity. Thus, the
w@bapowaod ogi cal | y active conmpounds of the i nvECIL/EPI008/062900
may be enpl oyed in the manufacture of pharnaceuti cal
conpositions conprising an effective anount thereof in
conjunction or adm xture with excipients or carriers
suitable for either enteral or parenteral application.
Preferred gue tablets and g 1 capsul es conpri
tl|<1e a i hgnedHent toge \M\)_A a)(C@I‘F'Izuents
€od. ose, @ r ose ) manni tol, ¢
celJful 0e Mg/ c}qxeﬁfeym nej | ubticants, e. g , Hili ca
taleum stearic acid, it8 magnesi um or | ci um fal t 3
and/ oy, pol yet hyl enegl ycol; fof tabl et aﬁeo c)
bi Qdﬁrs e.g., nagnesium aI um nu\;l%at e, starch
past e, geI ati n t ragacant h, rech 1y oose, sodi um
car boxynet hyl cel | ul ose and oror % viknyl pyrrol i done; if
desired d) d|3|ntegrants e.g., starches, aga

alginic acid \ odi um R&IOH, or eff,erve ?7”
_ﬁﬁgtures Hand/ gﬁrbéﬁ&§“fﬁlo 2570 nd
smeetemer’. nject alll e conpésiatu ons a e pil ef er abl ¥
aqueous i sotgoni c sol utions or suspep s° and

supposi tories aré advantageously prepared fromfatty
enmul si ons or guspensions. Said conpositions nmay be
sterilized ang{)Qjy&@Bdcpnie adj uvants, such S
preserving, sftalpdizing, wetting or enul siflyi
agents, solutyon pronoters, salts for regulatlng t he
osnotic pressure and/or buffers. In addition, they, nay
al so contain ot erapeutical ly val uabl e
subst agces. Sai
to conwent“ 2 , granul ating odfi ng
nethods, espectively, and contain aboul ,841 75%
prefeFanyNéﬁbut 1-50% of the active ingredient.
Suitabl e formgl ati ons for transdermal application

OleQtNé‘i?Cl@CéH@l@ﬁ?éﬁ%H o 8 aldiamiabbertdivy scid Bﬂw“ﬁ\efhfyl @ter wnth
npound of the i nvention with carrier. Advanta

5‘!’9&?"#—'?%&@”??1@?*!}’66 PWW&%P@ZWQ?%W%QJ@Q rF?“t'Og is Garried out
m@ﬁé@rﬁgnaé?ﬂ iRl oxRIZHRIThEdih, Sudk 85 BMIB 65 RE6benzEms] PheferBlyhkié Former,

in the presence of a catalyst such as Oxone, FeClI3, Sc(OTf)3/Cu(OTf)2, or
Yb(OTH3/Cu(OTH2. After saponification of the ester, resulting carboxylic acid is

urﬂess Reagent

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
Na2CO03, 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 5 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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the host. Characteristically, transdermal devices are
in the formof a bandage conprising a backi ng nenber,

W@ 200e8ev®i r cont ai ni ng the conpound opti onal | PCTEP1008/062900
carriers, optionally a rate controlling barrier to
deliver the compound of the skin of the host at a
controll ed and predeterm ned rate over a prol onged
period of time, and neans to secure the device to the
skin. Accordingly, t present invention provides
phar maceuti cal conpQsitgons @§ descri bed above for the

treatnment of condkti oyis nedi at ed by DGAT especially
./ﬁn?a gl u

t|N|ty, pr ef egabl y, Rr
: M-abebes and| obe§
facet Ncal ceamaskddions MY~ comt R
¢rapeutitally effective anount|of a coPrpound of the
i n@ention as defined above, eith®r al gne or in a

conbi nati on with anot her therapeutl[ agent, e.g., each

at an effective thePbpeutlc dose as|oeepmardied i n the
art. Such therapeut nt soi ncl ud a) antidiabetic
agent s, such as i ®suliln, insylin derlvat|ves and
m metd sulin secma agagu su
§§—A%-g———€+rpr2|d%N gl y de /anf" Amaryl ;
. Qplc sul fonyl urea receptor i g@hds such as
medlitinides, e.g., nateglinide gnd repaglinide;
pr ot ei nstyrosine phosphatase-lB PTP-3B) inhibitors
such as PTP-112; Chol esteryl ester transfer protein
(CETP) inhibitors such as torcetrap] burgésSKahgégl ycogen
synt hase ki nase-3) inhibitors such gs SB-517955, SB-41
95052, SB-216763, NN-57- 05441 and NNQ7-Qp445; RXR
| i gands such as GM 0791 and AGN1 9 N
sodi undependent gl ucose cotransporte Fltors such
as T-1095; gl ycogen phospho se|A i nhi biHors such as
BAY R3401; bi guani des such as orm n;
al pha- gl ucosi dase inhibitors suych as acarbose; GLP-1
(gl ucagon |ike peptide-1), aB1 anal ogs such as
InkEX& BigHilar f’z‘ish’ﬂ&‘i‘ doiBodnds 2 tdoRvarted el cORPBIMdE & Wlddﬁdn reactions

pepti dase i.nhi bi tors such as v

Wmﬁ(‘.@”%Y 8(91’@ @ngrécgllﬁo ogdeeifgesence o# coupﬁﬂ r%a ﬁts Sl?ICh as, but not

lirdititef XYY 3r EBChyd)xwhtiﬂnaj’fMie Iﬁfded)@ygfeuyﬁ\m(ddlhﬁoﬁnéé 8 affords
reduct ase i.nhi

CUTRAYALS F¢ Yhich B'F‘ifv% ng{quﬁdég@? |c{p§g:pgc%\}lcﬂe cdomgo%\r/1 ghatin,

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

variety of aminoketones.

Scheme 3.
NH, NH,  ArcHO N
S
N
Y NO, Y NH, Y H
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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mevastatin, velostatin, fluvastatin, dalvastatin,

atorvastatin, rosuvastatin and rivastatin; squal ene
waywvlaEe | nhi bitors; FXR (farnesoid X recept oPQT/BPZHS/062900

LXR (liver X receptor) ligands; chol estyram ne;

fibrates; nicotinic acid and aspirin; c) anti-obesity

agents such as orlistat or rinonabant; and d)

anti - hypertensi ve agents, e.g., loop diuretics such as

ethacrynic acid, furosem de and torseni de; angiotensin
nVQ%tlng enzyme (ACE) inhibitors such as benazepril

fﬂ}e ril, enalapril, fosinopril, lisinopril,

noexi pril Br peri nodopri I, quinapril, rampril and
trandokapfil ; inhi bItOI‘S Na¥'K- ATPase nenbr, A
punp h as dV§exi n; peut ndopeptiWlse (NEP) Ar
RY Ty o, ACE/ NEP Rf Sneych as “as omap&f rifat® N
sagatrilat and fasidotral; angiotensin Il antagonisgts

such a¥ candesartan, epr osarPan i rbesartan, |osartan,

telmsartan and val sartan, in parti cul ar val sart an;

renin inhibitors su as di tekiren, zankiren,

I ski RO _§6- 1132 and RO 66-1168;
enmptemcgq"wr ecep
at enol ol , betaxolol, bi8oprolol, netoprolol, nadolol,
pr opr anol ol, sotalol1and tinolol; inotropic agents

Cempouras 1duag@mnver‘cel@momﬁoned%nhﬂbyﬁrarrsfwmon%w%ué@rWlttlg

olGHHRBE sty o P AT P R, Biow Al pribiaures described n

Setiefmed].pi ne, ni sol di pi ne and verapani|l; al dosterone

I y . .
Hﬁﬁﬁ‘ﬁ/gett@dglr@ﬁﬁ%H %Lf)] érg I@é}gl @% gﬁé{r(e%é’ﬁgas% 8bha% Barticle size
rupniop iafgeadien of aQ-BD%dWQGNN@@@;ﬁmeam@g@hmefgmﬁaéﬁ)cﬁwebﬁ #edod of 2

: ; 298585,

Gk R L Pl s S L s L
pat ent applicati on WO 2004/ 103995 i.e. conpounds of
exanples 1 to 35 or conpounds specifically listed in

sGliRds8 FintePhedidiés cOmpounds specifically described in
ne patent application WO 03/043985 i.e. conpounds of

nmples 1t or conpounds eC|f|ca}E ¥nllsted|n
The fg'l@wlmglrgqf@eggﬁé@rgpg% |(1Fgfep_gr¥t@n[ the Examples
Int@iediate1( 4-tri fl uor onet hyl - phenyl ) - oxazol - 4-yl net hoxy

27 S DIip o heNAH bp iRz lesac oI p iy ERERaE Y | ©

%und clainms and the final products of the working

cl |
N
@\(O

N—NH
HN

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 DMSO (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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exanpl es, the subject matter of the final products,

t he pharnmaceutical preparations and the clains are
weroeloyd4incor porated into the present appli cat PONER2008/062900

reference to these publications and patent

applications . O her specific anti-diabetic conmpounds

are described by Patel Mna in Expert Opin Investig

Drugs, 2003, 12(4), 623-633, in the figures 1 to 7,
asndnlight tzar solidie 1 IiNMR (400r Pz, a\llddDb@/ppreBe%e(ec@H) A%oﬂmﬁxm 3H)

7 & ot aRLERer 1 SRET R o283 pEPe RED B SRy - s2o.

i ngredient, either separately by the sanme or di ffer ent

LTI A T e

Dichiercagrenyl)-SHampanoimidadelet5-Earbakyby acid dethyli aster @, 00y Be11 mmol)

o R TR ST AP 28 R b Moo

(Bdalt)ame stisfor en gdditidPeal 3dihs Cortcentnate iunderiredused pressgrendiewlralize
thE Bk e%ﬁra e bgpn% dp‘?%gv@l?% EQ&%J‘& 1%2@1&%?1 2 %Qe r@&l@ﬁt‘ tRe resulting

ere I ncor por erence
rpclp@euand wasnwutrowamr tnMpvstecé by EaPrdine the soditl ica Mpoeyen terpéford

thS AR S o P La'ﬁesroﬁ&‘e‘t‘l-l INRARR | %O%%ﬁM%’G ABYBI 2 £0 2767 (m, 1
Conpouné:O? % e nvention I'n co I Na
H} he8 &pewt)i7cal (dyJ=X. 1ldei Vi) 388 (tht/=846ddzot thB.24 (br s, 1H)12.83

(b? @erf"‘ﬂ’f’g%éf b?gserﬁtH)pngﬁ_dgdg y selected from

ant’ em Cc agents, anti-obesity
agents or anti-hypertensive agents, nost preferably

o £ 5 ISl B PhouifldBbASKThRUPTK Aci8hydrazide

abov resent |1 nvention er rel at es
Smsmepdm aﬂa@mworg@hewn@zbbemoaﬁ@a&e a@gm%l@oaoab@@ 9.8 14

HRB ifBCi (BB R é%ﬂ?% | td BECRINBSARL Ad’anF'(@Q rhlY! ta8oxalyl

ates to us arnmaceuti ca ositions or
c%@@l@.(ﬁé’ﬁ.ﬁdﬁ Spgmigel iy 3 é@ewsescswnfebr a1 S0pvie pHew thepieastfon to

wgmn%%g@mﬂ b, hR&r i fgta&?@énwgﬁ&fatmos@a TERS 3884 a7 adnmol).

activity preferab T1 acti

A@rf Beseagipy mixtuisde aélaslgmﬁf@%fbwmh\@rr%mee(Z Sﬁgymb &1.4 mmol), DCM
4@&@6&%&@@1@%%*&0 Maeﬁw Upen @ﬂ@iﬁ&%lldwme%aéﬁanamgre to

tes to a conpound defined in the clainms an

werast@rrp%derabo%erfﬂrhr@ﬁ@teat%e FE %'m{‘la“&?s@ﬁe Cag“é tHe
re@ulﬁWMnd'aﬂéth@%ﬁahdﬂ gdin EIOW&QS@ @L)”@ncﬁébdra@ﬂﬁm wBed (50 mL). Dry

above for the aration of <’il m%ceu
thg@fﬁﬁggq Rhas@ oynga[ZEQ4 and concentrate Filter the resultlng 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, /=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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prevention and/or treatnent of conditions nedi ated by
DGAT activity preferably DGAT1 activity, and to a
w@baposaeut i cal conposition for use in conditiPEHEEP2008/062900
medi at ed by DGAT activity preferably DGAT1 activity
conprising a conmpound as defined in the clains and
descri bed above, or a pharmaceutically acceptable salt
thereof, in association with a pharmaceutically
acceptable di | ue or carrier therefore. The present

i nvent | fugt her eV|des a method for the prevention
and/ of S " di ti ons nedi ated by DGAT
necti vl Lef 2 ATl activity, which conprises

s .oeutlcally effective anmount of a
he pfesent invention. A unit dosage for a
of about 50-70 kg may contai n between about 1

A“‘?(ﬂ i@ §1-pRenyd ﬂmﬁﬁﬂﬁﬁi@ﬂblé)ﬂc gﬁ@ﬁé"ﬁ methyPedtEr.

e active ingredient. The therapeufical

ef f etq a seluiissedd. &g (6Red mine)) b rs8rha 4rdéara'éab;weﬂie 05320
(sbhﬁnﬁne%f £8- d?éhld?@ééﬁz@lh@%%darﬂm (L OBk adibd 11088y g (9.64

ght, age and 1 ndivi dual _condition, on the form of
megHion F4Ch ReTtigRr WiserR¥eh A Mite Te A BRIV FRIGICRARS gwed to stir

oﬁéﬁqg%ﬁ%ﬂpﬁfd’ﬂ'&h tI'h@ rdRfiGRIxNTe Was eRtrr&ﬁ&ﬂWlth EM Itlﬁdh washed
| so provides a therapeutic conbi

W!TJ? walgf. byt and griegl withy R225Qg e Most ofd r?B{VﬁBH”%%feHIé’P’?% é’ﬂ"accuo

uﬂiiﬁ&ﬂi‘dgbsr%ér?&fggjd ctht) 2 \B/lltére@(vmﬂdlg) @ﬁalﬁlﬂ’{d tgl@d:otﬁ’potéﬁkﬂi CH AIMIFB (400
|

ER| PISREAR GrePri & 1B S0 Rh s ¢ a4 B AL EALe7 42

(nvw1t+h|) P65 (£ 358.30HR, D) TeBTELR 83 @, o:mpmm-wcms (m, 1 H) 8.16 (d,

SRR Bor AT SRR b3 8 211 ..

=hyBpoMetpi em ¢ agents, anti-obesity agents and
anti - hypertensi ve agents, or a pharmaceutically
acceptable salt thereof. The kit may conprise

Bi 2+2,6-Dirhethy$ phery1)-314-badpoiniiddzote-b-cartBixylit acidy, t he

t
(1) TF i aeetin i A Gad vivsh ofe CRDMGERPIRD A
bérizoimidazpless-narbextic aald noathy estet mcﬁﬁ) robMeQHswag aaded 80 mL of

N%@Eg? lll\]l)g:jﬁdléemleg %aggﬁi P89 anIth'e rQ&é‘P/SFo% sofhtuon glvas dried, and to

an anti-obésity
thamédidunpas sdeiediS0enlayeter,, andrbrtwgbhtmrpfhé eﬁbllld:\aadi fiitered off to give

n aﬁ%ﬁgﬁt??q v?#?’e% Bf tttlg %Br":ﬁ?gur{d {E rh@f{ RR@%&lfd H‘ﬁﬂ\ll@lﬁqﬂb@mz
DMSO-d6) 6 ppm 2.03 (s, 6H)714(d J=7.58 Hz, 2 H) 7.27 (t, J=7.64 Hz, 1 H) 7.50 (d,
J=8.46 Hz, 0.5 H) 7.67 (d, J=8.46 Hz, 0.5 H) 7.78 (dd, J=15.09, 8.40 Hz, 1 H) 8.03 (s,
0.5H) 8.20 (s, 0.5 H) 12.64 (br. s., 1 H) 12.85 (d, J=16.29 Hz, 1 H). MS (m/z) 267.1 M
(+1), t = 0.87, Meth 10

co oound of

EXAMPLES

The following Examples are intended to illustrate the invention and are not to be
construed as 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
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Li kew se, the present invention provides a nethod as

defi ned above conprising co adm nistration, e.g.,
wa@ongom4dt@ant |y or in sequence, of a therapeutiPel/ER2008/062900

ef fective anmount of a compound as defined in the

claims and descri bed above, or a pharmaceutically

acceptable salt thereof, and a second drug substance,

said second drug substance being an anti-diabetic, a
bynygiaridapd demalyticalg enéthods) ant,i mheamalysisagmuitingr point afmip.) and

sqhg}léggsré:foglglsélh\é?aac?eg aﬁ%s’ol?n% MS qﬁ &N nv&ﬁ{ ?%#%PeQ/Ya%bns used are those

candlentionattiettedart.o a nmanmmal in need thereof. Preferably,
a conmpound of the invention is used for the treatnent
of a di sease which responds to nodul ati on of the DGAT
Exsppleilal | y DGAT1 activity. Preferably, the condition

|
o B ROt RES PP APGaRESL 2% CloficnBES blich - 4F
betizabeidezoland obesity. Finally, the present invention
provi des a met hodgor use which conprises adm ni stering
a compound. as Qefl ed in the clains and descri bed
above in Toi Rt | \th a therapeutically effective
tic agent, a hypolipidemnic

defined in the clainms and described above in the
of a pharmaceutical conposition as descri bed
in. As used throughout the specification and in
cthe claims, the term"treatnent” enbraces all the
different forms or rodes of treatnent as known t

At 4 Gbloratbenpaicasid Nink2rig, Gaq"Ph@mphﬂnﬂhﬁﬁrb@@Faw'Pﬁ%q'ﬁ-ées

c&bSHﬁﬂhy&ﬁznd%Uf ative, delay of progression and
[1ative treatnment. The above-cited pr.
iefyyohenyl):

pal

denon8eryghew spiytien ‘?fr100°a9163 2Gimpnal) of g fDi
béﬁ%ﬂﬂ&%@&%b%o%ﬂﬁ&ﬂs 55534 § (3.26t@8l) of McﬁlorcﬂB@&mc hydrazude

s or isolated or tlss pre at

e b ot DM Wttt PR EBGT e S0 b oD o
HbB(Ej n aks QlldﬂddCt??tlr & rgtfor @h efze mtﬂfwa?amdané tsURING ,

and in vivo ei er nt era
oiadipiAPs e raliocedy Bfedsieme R Sohibund as weiie seli o
NMR (aq@MDWwb/esmppﬂmg 7.72(m,5H)7.81-7.89(m, 1.5H) 7.93-7.99
(m, 2.5H) 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-d8) & ppm 7.62 - 7.67 (m, 1 H) 7.68 - 7.74
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dosage in vitro may range between about 10 2 nol ar and
10 9 nol ar concentrations. A therapeutically effective
w@emanio4in vi vo may range dependi ng on the rouP@r/BP2008/062900
adm ni stration, between about 0.1 ng/kg and 1000
nmg/ kg, preferably between about 1 ng/kg and 100 ny/kg.
The activity of conpounds according to the invention
may be assessed by the foll ow ng nethods or nethods
(rvyel.3 H 238 F i7[8ddmi, 0.6tHIE7 .84 {d, J3$146 BlzzQ.fi) Bra2ped. & (nonl Hp&d7 -

5 80 Shex b B33y e Py St S P2 Lo By P & e e
Hy avipl(esz) we2.6 M [i1),Ited 1149, Meth 1Bf 9 cel I s expressing
human (Hi s) 6DGAT1 were thawed at RT and re-suspended

at a 10:1 ratio (nL buffer/g of cells) in 50 mM HEPES,
Edam@erfp2 et e Protease Inhibitor, pH 7.5. The

. . ; . .
LI KBEAPEES s lablzol 25 BREERERS chhyiPfbrdBlridaore
Cells were |ysedClysing Avestin Enulsiflex (chilled to

40C) at QOON 150 Si. Lysate was centrifuged at
100, 000 40C. Super natant was renoved
angNpet et - uspended in 50 mM HEPES 1 1x
ete Proteasg’lnhibitor, pH 7.5 at 1/6 the vol une
of ysthher nat ant. Re-suspended pel |l ets were pool ed and
nogeni zed with 10 strokes of a das-Col notor driven
on pestle on setting 70. The protein concentration

te
il BB 88 PR Bl AP 5] B Pherecioe
Thefinah Fdagtiart mikturé maz eonaentretey aind ¢he eeidus vas @drified bysINE. gel

For 50 mi. 25 . R t
e Seftptasid R di o) Bier S s Bomalh fFrawm
(40D IMHz, QM-S DaBEd ppddia @, © he 752 - M6 e dtH)V .69t 7.€8(m, 2 H) 7.77

I , ) . . .

Gt B SRIPERRLET 1 EOAEE JRA BB Mg b el b ik 450 8.3
(ss0.50K6S.28(di ¢38.87siind heM&i(mé) 8B7.1 Martilalk & 1sifedeth 10

honogeni zer systemon setting 70. For 50 nmi, 0.5 niL 10

mM diolein is added to 9.5 nL of EEOHin a 50 nL
Exampler!-&cr ew

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) 5 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) 7.56 - 7.61 (m, 1 H) 7.62 - 7.66 (m,
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cap conical centrifuge tube. Five nL of 10 nmM sodi um
acetate pH 4.5 is added followed by 0.5 nL of 10 nM
Wo@b@opho4GoA. Finally, the remaining 4.5 nL of ROI/RR2008/062900
sodi um acetate pH 4.5 is added foll owed by 30 niL of
mlli-Q H2O. The solution should be gently agitatedby
hand to i nduce m xing. The final concentrati ons of
Et OH and sodi um acetate are 20% and 2
2 Hpggédon sell y) 7dy(be sndhirfdtd @ =2 45 v1e|d) 1h24 e 1H). MS
D h al Oto a final concentration of
n?@aﬂ%pll%ﬁg yo 1%'@{”}0 d dose response is used to
eval uate conmpound potency. All dilutions are perforned
Ekeﬂn Qin a Geiner 384-well mcroplate. 1. 2 nL of
ound in DVBO i s added to_the ap riate wells. 2
243.6-Dighlenaeheny Dekutfer-toly -1 bAaxaeiarp L3-Y BriH-berrgimidazole.
i nhi bition controlg. 2. 25 mL of enzyme mix is added
to all wel e(s) are incubated for 10 mn at
. etic acid quench is added to
10091 nhi flon /on wells. Plate(s) are vortexed
[ er Ml ti/Ttdbe vortexer (setting 7 for 10
< 25 nL ofcisubstrate mx is added to all
Pl ate(s) are vortexed using Troemer nulti-tube

e;(er (setting 7 for 10 sec). Plate(s) are

pated for 30 min at RT. 5. 10 nmL of 20% acetic

5 quench is added to all wells. Plate(s) are
vortexed using Troemmer nulti-tube vortexer (settl ng 7
for 10 sec). 6 . 50 nL of 1-butanol ycery
The titjgedompouned wae synihesizes| an§[°§ﬁ'@FatP(ﬁ>qa§1P2ﬁjg‘éd The f' aah reaction

m\%ﬂr& Was mecep ntrdied (aﬁb tie r%sﬁ@@knﬁég P‘tﬁﬁﬁé@l EyLé‘ﬂf%é Rl @cﬂl‘ﬁﬁn

trong seal er usi ng her no-'seal er.

Cmma@gwhhﬂ‘ée@ﬂw&ﬁ 9§ tﬁd %r@@mq?éhe HYlg @meLlﬂge 1H NMR (400
MUR! BRI qd) %%pw. é‘% 19 3f+%f7 & ff? 9&) (m?1 HEb%hgé %7 88 iz, 1 H) 7.64 -

centrifu r ot or

786 e U%?ﬁ@ TR O ot P B o P o) Sisbes.
H)’\@B@ @&l yzeq 8b32 (bF/sWd\ﬁ) Y5 B6 trds. VAHET mskﬁ@émzh@ MNe), tg =

attro Mcro Al Where indicated, tripalmtolein
Meft§d8 as an |nter naI standard to control for
instrunment variation. Data is converted to %
i nhi b|t|on prior to curve fitting using the foll ow ng

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

benzoimidazole.

cl

N

A\
N

N

N/ 3 H
\_o cl

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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% I nhibition = (response conpound - response 100%

inhibition control) x 100 (response 100% activity
wa@emwnal41e response 100% i nhi bition control) UsPCMEP1E8/062900

nmet hod descri bed above, the conmpounds of the present

i nvention were shown to possess inhibitory activity

with I C50 values ranging from0.001 uMto 100 uM

Table 1 shows the inhibitory activity (I1C50 val ues) of
DMSPr¢8) @rdpat V.V 8 - Ca9owindHy .86 ha2Zrém, DEAT.03 - TIE8 (ac Rid/H) §.05 (br.

s (o BV ot B gt e app Bod PR Rt MR Bl 04

H)F- 7 PRIERARAST HDN3.6Drfbit ke 11| M8 @ies)4250 Mdm1)ofz géA6r Meth 10
Met hods of Preparation and Synthesis; * Ar can
represent D-C- wherein D and C are as herei nabove

Exbfipladee * Ar CHO can represent D-C-CHO , wherein D and

{5 RreRlD)fE ?1@%@&%%?' SR %c*a’?%%ﬁf‘&?ﬁ‘*{@s@&ﬂm'e
) p- (CH2)m NH2 erein A, R4, R4 p, n and m have the
sane defj o, L 1 V\,hl ch are herei nabove
defi ned.
ARANP- (£

C(O) CIvahe ein A R4, R4 p, n and m have the
nefinition a8 for L 1 V\,hl ch are herei nabove
|ned. * Y can represent A-L1- . * R R can
represent A wherein A is as herei nabove defi ned.
Schene 1.1) Al kylthioisocyanate Burgess Reagent 2)
AFED@,6- m@rmmmmcsmbmmmmzbm cdrbonitrile.

subdh e BN Gt S hord R PeED SR RicHelD,
bemalelehy&e 3804gt(2.66 mrsolcefrd;4-ddmind-benzotitrite, ndn6 &ilrDMBO. To

idizin be ,
L R
aisfoc 8 hs Eacted wite EIGAc Sul \gasHE8 MOh (WETér) and biine. Dried and purified
on silica gel column chromatography (EtOAc/Hep, 1:9 to 7:3) to give of the title

compound. 1H NMR (400 MHz, DMSO-d6) 8 ppm 7.62 - 7.72 (m, 4 H) 7.79 (br. s., 1 H)

8.27 (br. s., 1 H) 13.48 (br. s., 1 H). MS (m/z) 288.1 M (+1), tr = 1.18, Meth 10

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-[1,2,4Joxadiazol-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 MgSQ, and the volatiles were removed in vacuo. The crude was purified on silica
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Yb(Orf)3/Cu(Orf)2. After saponification of the ester,
resulting carboxylic acid is converted to acid
waebkdoonideo by the action of oxalyl chloride andP@nEP100£062900
am dation with hydrazine in the presence of base such
as, but not limted to, TEA, DI PEA, pyridine, or
Na2CO3, affords conpounds 4 . Conpounds 4 are
converted to conmpounds 5 by amidation reactions with a
gel 2olushychadmatbdrabhyo(Et@ATHeD, 19 tef: Bty give theditld cotmpound. 1H

NGB B SRS S0 138,00, 28 - Dhes e PCho B 2

HrnBpom98gm31 I5y-l @i &i@t.isor0.5 HaEBQ(o!mss v\DﬁH-I)mmdbetsy 1ofl). MS
l,agous fashi on. Conpounds 5 are
0 or conpoun S 7 by cycl ocondensation. In
Gkl G TR T e | ocond
addi tion, conpounds 4 are transforned to thioureas and
cycllzatlon usi ng EDCI affords conmpounds 6 .
E%ﬂﬁ@ﬁggé In the simlar fashion, conpounds 2 is ]
6-(p0ydopeapyl-il,3.dlnxadiadel-B-yhHyR-@if- -dighloserphenyh-1brkenziimidazole.
variety of 1, 2-ainoal cohols in the presence of

coupl i ng eaq@nts such as, but not limted to, HATU or
< hydroxyl group in conpounds 8

afﬁprd i ch undergo cycl ocondensati on

t @ provi de coﬂmous 10. Conpounds 9 are alternatively

0 oned from cdftpounds 3 by anidation reaction with a

vafi ety of am noketones. Schenme 3. In another form of

nt hesi s, the benzi m dazole formati on by

cycl ocondensati on can be carried out at the later

St agfe tmetéanbeﬁn@wsyéweséea lé’Hﬁlb%&&éetBtE@Fn%Té 18! ghb @al

on the ring. Comercla aval | abl e . o
reactioni mistuse Wps Fesenard aa% the rgsiduewas _yrified by Silica gplniyRn
cﬁ&m%a}a%ﬂg k}éohe/rf%%h ¢ @Qo 30 ofhe §ﬁe ﬂ"le t\%tdohﬁ)uﬁﬂ o HJIMRSMDQ MHz,

are con dﬁ 1
DU el 51E eI ot g 1 10 7.63 - FEFE1H 7o

7.77 (m, 2.5 H) 7.85 - 7.94 (m, 1.4 H) 8.13 (s, 0.4 H) 8.29 (s, 0.5 H) 13.30 (s, 1 H). MS
(m/z) 371.0 M (+1), tz = 1.24, Meth 10

Example 1-8
6-(5-Benzyl-[1,3,4]oxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
cl
N
A\
N
NS N
\_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 10:0) to give the title comound. 1H NMR (400
MHz, DMSO-d6) & ppm 4.40 (s, 2 H) 7.30 - 7.34 (m, 1 H) 7.38 - 7.46 (m, 4 H) 7.64 - 7.69
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ol efi nation and reductive cyclization using P(OEt)3,

foll owed by procedures described in Schene 1. HPLC
wokdbow4i®: 4.6 nmx 5 cmlnersil C8-3 rever sePEIEBR®)S/062900

3.0 nmparticle size running a gradient of 10-90%

MeCN wat er (5mM anmoni um fornmate) over a period of 2

mnat a flowrate of 4 nL/mn at 50 0C. DAD W

detection, 220-600 nm Synthesis of Internedi ates The
(nf,dl I-H)o'WO1g7 74 ror 25}V A7 dd, LxBetbUz 0.5 ) HBZpAL3 o Sdf) & hie(s,

e =
Ogﬁs}%e(% %F@ﬁg%gﬂ%ﬁ%/l 11‘9'I—I-NLJSeﬂqqz/Q|4rr211d1a'\zA<§r1e)-’ &z-cgir?) 'ol\)/(l?/th 10
lie acid hydrazide A
2-(2,6-Dichl oro-phenyl) - 3H benzoi m dazol e- 5- car boxyl i c
& jeg hyl ester. Slowy add a sol uti on of FeCl 3
z:h I_g 9. 02 mmol |nD|\/ISO-Iﬁ>;I & aStIrrlnﬂt
@roophenyh-&1l5cirpethone anﬂe\:ﬁy lqxadiazolyz-yiq
béﬂf‘am\ldQE@\e?’ 4-di am no- benzoic acid nethyl ester (5.00
g, .1 nmmol) in DI\/SO(90 m.). Allow the reaction to

stir open to the a| for 17 hr. Add additional FeCl3
(0.73g, 4. for an additional 24hr.
Dilute wt ) and extract with water (3 x

50 mL)Nx e |r gan hase over Na2SO4 and
evapr\at the so vem Triturate the residue wth DCM
to af fofY the desired productas a |ight tan solid: 1H
N 400 MHz, MeOD) d ppm 3.96 (s, 3 H 7.55 - 7.63
H 7.71 (d, J=8.21 Hz, 1 H 8.04 (dd, J=8.53,

8 Az, 1 H) 8.37 (br. s., 1 H; (MH+ 320.9. B.
2- 2, 6-Di chl oro- phenyl ) - 3H benzoi m dazol e- 5- carboxylic
—a@id Take 2-(2, 6-

D hh+yrﬁ=,r @@fb@ﬁ@é%@k& Qﬁﬂ@é& f@g%ﬂé@?%é’to@% o] H?Tﬁé lnFi:ju
reagttbnImixture @Orp Q@wcgptrgte@ﬁdd thejresigdys wgsc;ptpﬂfled Mi@ilica gel column
I‘ggrq?lttobl‘?%fof*{/1 gétONc g’H 30 @14})to @I’\‘/@ 119 fitfe doMfouRB. QFﬁCNI‘PIRQE‘@d MHz,

entrat er feduced pressure._Neutr

DMSE-dD dowim B3t és, étH)d‘)@ (sl JER B4 bizoptl) 8%addi4 anr? '?Dr7 ?[6 N/-80
(nH@' H)(71é’s Eﬁl—s 4oH-e65 H) "reagr(asyﬂﬁmgz W@HLQ'OBafsﬂsﬂ(ﬂd 1 H) 8.18

water foll ovved

dvércS kR 3 6 BET G B i B4 B 29 THLES A0 (805 s HH AMS12)

(4%) M7 450WB@-@6) d ppm 7.60 - 7.67 (m 1 H) 7.68
7.70 (d, J=2.15 Hz, 1 H) 7.89 (d, J=8.46 Hz,
H)824(br s., 1 H 12.83

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

benzoimidazole.

Cl

Iz /Z

\ 4 cl

Br
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(br. s., 1 H 13.23 (br. s., 1 H; (MH+ 306.9. C
2- (2, 6-D chl oro- phenyl ) -3H benzoi m dazol e-5-car boxylic
wa@edod/okosdr azi de. Suspend PCT/EP2008/062900

2- (2, 6-di chl oro- phenyl ) - 3H benzoi m dazol e- 5- car boxylic
acid (2.50 g, 8.14 mmol) in DCM (35 nL) and cool to O

C under N2. Add DVF (0.2 nlL). Add oxalyl chloride

(0.75 m, 8.55 mmol) in a dropwi se manner. After 30

m n Fid e dohpousdhiwhs mth&mﬂranalbgousato rBxampie 1-Af Tae final

SRR SR P A o e X s PO EEY i gepotn
chrbrinltolsapha ZEtOACc(HEpS 6.9t 7. 5815 tongiee dhe tiERbihdOndrl ) H NMR (400

TR By o, S, Y . B0 AT 51 e o

HYl7.b8(d& JEBE9 Hza2 H) 8ro0vd} Jrosd HIN@I-{H) 808R8.16dM, 4dt) & tie(d,

I L ' I| 0,
R BDE R e B B R By SR IR LR
488/@M (MaR &G4 1 didMetrident r at e. Fl Iter the resulting
precipitate and wash with Et20 to yield the desired
hydrazi de as a tan solid: 1H NVR (400 MHz, DWVSO d6) d
Expnple. 51 (br. s., 2 H 7.58 - 7.66 (m+ tautonmer, 1 H)
2 Y(
2- Kﬁ éi @‘Borotl%ﬁ%ngr?eg% }g‘iiolyljﬂ 3 % Eglazc]i ’{%I) 4H! lfer{z?far{ljltdgﬁ%lf
S., 1 H 8.21 '(tautorrer br. s., 1 H) 9. 78 (d,

J12 88 (br. s., 1 H; (MH+ 320.09.

I nt er med

2- (2“\ - 3H benzoi m dazol e- 5-car boxylic
aclNg. A \

cl

27 6- D met hyl - phenyl ) - 3H benzoi m dazol e- 5- car boxylic
iKd methyl ester. To a solution of 10.0 g (60.2 nmol)
@- hyl - 3, 4- di am nobenzoate, 10.5320 (60.2 muol) of

A di chl or obenzal dehyde, and 100 ml _ DMSO was added
.9642 g (9.64 mmol) of FeCl 3 portion-w se over 5 mn.
he dark brown solution was allowed to stir open to

ai r e fitletconfpouddBiwas Imhémtdnamgmmbtm@mm1Jaxtrhamheld

w th Et OAc, then shed wi.th ter
Pl RSO Reniries el s rewaee s vy kR Sl
chibiniblogrphi Etoretap t 3tted:3yub giveithd titesebnafunds dH NMRA400 MHz,

tai he title . c nd. 4 d d

DRSS Ak b o 6y BGY RE =3B LB 1 ke 084 Y 08
(nh',l)2 H) 894 (d, 0=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, 0.4 H)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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(m 1 H 7.65 (d, J=8.34 Hz, 0.5 H 7.80 - 7.83 (m
0.5 H 7.87 - 795 (m 1 H 8.16 (d, J=1 .14 Hz, 0.4
wooo80831(s, 0.5 H) 13.00 (d, J=15.28 Hz, 1 H)PCIVBP2008/062900
(mz) 281 .1 M(+1), tR = 1.30, Meth 10 B.
2- (2, 6-D net hyl - phenyl ) - 3H benzoi m dazol e- 5-car boxylic
acid. To a tan suspension of 7.23 g (25.8 muol) of
2- (2, 6-Di net hyl - phenyl ) - 3Hbenzoi m dazol e- 5-carboxylic
acid net hyI esterCin 50 nL MeCH was added 80 m . of
stir at r.t. for 48 h. The
pyas dried, and to the residue
and brought to pH 4. Solid was
#;e near quantitative yield of title
-white solid. 1H NVR (400 MHz,
0 db) d ppm2.03 (s, 6 H 7.14 (d, J=7.58 Hz, 2 H
X (t, J=7.64 Hz, 1 H 7.50 (d, J=8.46 Hz, 0.5 H)
(d, J=8.46 Hz, 0.5 H) 7.78 (dd, J=15.09, 8.40 Hz,
8.03 (s, 0.5 H 8.20 (s 0.5 H 12.64 (br. s., 1
12 85(d J=16. 29 Hz, . M5 (mz) 267.1 M (+1),

nt o fiEicoMpbfndpeds ﬁ"*ﬁ%?@?EB@'RP?%%*B?%Q‘&W%W L
readlmtmlumde was baicegtratediandthesasdyewas purifieffbyrsdica gel column
CTESRESRGH, AP 15 OUPE MRS RS oA oove

ressure

qugd@@mﬁ 4ﬁm¥Ig47 (The I't)t7r570-t 1p2 (T'Of1 H) R&B - gragdios 2d]) 7.74 (d
Jisnziee ?}?%ef{‘a‘d\/—%ts@fﬁ%q NOHRHEL BRUSM § H)‘%rhfd J 87‘2‘921@%{ 2 H) 8.27

st an ard a tical mcroanasy
(s 5= 0 A B4 (5.0 Hh 1599 b LIRS 26 blzct . NS (iz) 424.9 M (+1),
. PREAM&AR Btics, e.g., M5, IR and NMR Abbreviations
used ‘are those conventional in the art. Exanple 1-1
6-[ 5- (4- Chl or o- phenyl ) -[ 1, 3, 4] oxadi azol -2-yl]-2-(2, 6-d
Ek&hb@qmphenyl ) - 1Hbenzoi m dazol e. A. 4-Chl oro-benzoic
- 3H- benzoi m dazol e- 5-

acid N - 6-di chl or o- phen
645 BB ] pARZPH ) o g BPIast RASTVI b Tzoi g ele.
(3.26 mmol ) of ci

2-(2,6-D net enyhM -=-3Hbenzoi m dazol e-

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 1.01 (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]Joxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole.
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5-carboxylic acid, .5554 g (3.26mmmol) of
4- chl or o- benzoi ¢ hydrazi de, and 18 nL of DWVF was added
WO 79440314 3. 91 mmol ) of EDCI, and .5280 g (3. 9HCTEP10)8/062900
of HOBt. It was allowed to stir at r.t. for 6 h. 20 nL
of water was and the resulting precipitates were
collected by filtration to give the title conpound as
white solid. 1H NWR (400 MHz, DVMBO-d6) d ppm 7.59 -
7.72 (m 5 H 7.9 7.89 (m 1.5 H 7.93 - 7.99 (m
2.5 H 8 8 8.34 (s, 0.5 H 10.51 - 10.66
.67 Hz, 1 H. M5 (mz) 460.9 M
(+1W ~N8 ( d), Meth 10 B.

®xadi azol - 2-yl ] -2-(2, 6-di chl oro-pheny 1)-1

nzoi m dazole. To a 20 nL m crowave vial was added

0 g (1.09 mmol ) of 4-Chl oro-benzoic acid

< [ 2 (2, 6-di chl oro-phenyl ) -3H benzoi m dazol e- 5- car bon
hydrazi de, HF,, and .5187 . l,.

o1 e Sormayaivet sfursiteyenarana et Theshe

rdﬁbtﬁ‘dn%m(@e abs toitehtrdtot ardtha rasidddwas purifiedylsilica gel euhemn

B N T ey

DMS‘CedG)fG ;tﬂm1t66t-l1684c(0ma<}urﬂd91 120NWR 2 MPD.0BH2, 180VER-H)G).43 -

33108 g@ 2]%507259%771 4f7(1g°7§9§r§4?65@?%m éﬁ?ngﬁ)amg%(s

08HB. 1{1n0s (.6H) 18.327br. s8129. MG ("22)§9%B1 BE+() f= 3443, Bleth 10
Hz, 0.4 H) 8.49 - 8.52 (m 0.6 H 13.36 (d, J=1 0.36
Hz, 1 H. MS (nmz) 442.9 M(+1), tR = 1.49, Meth 10

Ekamapiel1e18.- 2

D e

benyavimiglzeled anal ogous to Exanple 1-1 , usi ng pivalic
hydr azi de. The finalgreaction m xture was concentr at ed
and the residue was pyrified by silica gel colum

chr omat ogr @ )y, 1:9 to 7:3) to give the
title gono 0 MHz, DMSO-d6) d ppm 1. 46

(s, Q/HR -ﬂ67m1H)769-773(m2H)
7.77 0d.$J=8.59 Hz, @.5 H) 7.90 (s, 1 H 7.95 (dd,
J=8. 44, 139Hz 0.5 H 8.18 (s, 0.5 H) 8.34 (s, 0.5

28 (d, 7=6.57 Hz, 1 H. M5 (mz) 387.1 M (+1),
36, Meth 10 Exanple 1-3

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-
methy! 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), tg = 1.00, Meth 10

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

benzoimidazole.
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6- (5- Cycl ohexyl -[ 1, 3, 4] oxadi azol -2-yl)-2-(2,6-dichloro

- phenyl ) - 1H benzoi m dazole. The title conpound was
waeywvhesized anal ogous to Exanple 1-1. The fi nedT/EP2008/062900

reaction m xture was concentrated and the residue was

purified by silica gel colum chromatography

(EtQAc/Hep, 1:9 to 7:3) to give the title conmound. 1H

NVR (400 MHz, DMSO-d6) d ppm 1.18 - 1.28 (m 1 H) 1.31

- 1.7 titicothpbiindlwasl syntHest4d @nalogoud)to BtepdB in Bxamiplg 1. Xhe

fir{% %e%ct?o% rﬁifaﬁgé) K/,?g génc%ni;gtgé ‘a?c?nﬂ‘f%ﬁgl&}é %s %Bljr#?edgb.y?’sgifé |%el column
chrordatogtaphy EtOAL/Hdp, 8916 10.0) tJgise thegitiecompupg. 113 NMR (400
M%I;,'A:&MSM%&) ¥ o 238 (LM Hy*26 - . B4 Tin 1 AP7. sheHB71E, BXaDbL 4

J=B.462H5-0r% Uh8 68 ¢ phe AfIHz, 8-4(-81§ o 96 (P11 B) BPEx &eftSalrvI -4 H)
e Iedi | u

B D P e LSRG T TP TR IR (i) 4221
(*ﬁbé\vcfﬂ@ﬁ ittt 1 e vvas concentrat ed and the residue was
purified by silica gel columm chromat ography
(MeOH/'DCM 0.5:9.5to 1:9) to give the title conound.
Exampert-{%00 MHz, DVMSO-d6) d ppm 2.46 (s, 3 H) 7.46 -
2- iz &9i r&@ihdi-ph&n )55?5 J-met]m&;y e‘ﬁ?g r[i glﬁoiao@élzm zzlylﬁﬂ-l( m
bg\l@zm'@ﬁfolzw 8.07 (br. s., 8.35 (br. s., 0.3 H)
8.52 (br. s., 0.5 13. 36(br s., 1 H. M5 (m2)
Meth 10 Exanple 1-5
6-[ 5-{3-fluoro-phenyl)-[1, 3, 4]

’ Y m dazol e. The title conpound
gynihesi zed Hanal ogous to Exanple 1-1 . The final
oA m xture was concentrated and the residue was
ied by silica gel col unm chr omat ogr aphy
¢/ Hep, 1:9 to 7:3) to give the title conmound. 1H
A00 MHz, DMSO-d ) d ppm7.73 - 7.79 (m 1 H .86 -
92 (m 1 H) 7.93 - 7.98 (m 2.8 H 8.05 (br. s., 0.5
—HP817(br s., 0.3 H 823- 830 (m 2 H 8.32 (d,

%g'%szﬂn icFwdte R 036 o ided m(zg éfﬂg%s?‘m?ﬁbl)(&u Methoxflbnzoic

acld NBLZ (R/@tmmg’@ymm-é 1bq15120|m|dazole -5-carbonyl]- hydraZ|de 4 mL of THF,
%555? ?;1‘ oﬁHLWcJ Iy Iy df budgy é& Rssaéhtazmle saspdnkio wWed flacduGhtrar o

pheny ZOi m azo e.
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
titte compound. 1H NMR (400 MHz, DMSO-d6) 5 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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A
2-(2,6-D chl oro-phenyl ) -3H benzoi m dazol e-5-carboni tri

wo 2009420 20 M scint. vial was added .500 g (PCBB6P2008/062900
mol ) of 2, 6-Di chl or obenzal dehyde, .3804 g (2.86 nmol)
of 3, 4-di am no-benzonitrile, and 6 nL DVSO. To the
brown sol uti on was added .1995 g (1.23 nmmol) of FeC 3.
Al'lowed stir at r.t. open to air for 18 h. Extracted
with Et OAc and washed, with water, and brine. Dried and
purified on '

gel [ umm chromatography
( Et QAc/ Hep, give of the title conpound.
1H NVR K400 M+ d ppm7.62 - 7.72 (m 4 H)
7.79 s, 1 86.7(br s., 1 H 13.48 (br. s., 1
H. MSXmz) 288.1 M(+1), tR = 1.18, Meth 10 B,

Di chl or o- phenyl ) - N- hydr oxy- 3H benzoi m dazol e- 5-

idine. To a 25 m rbf was added .100 g (. 347
nmoly—of 2- (2, 6- D ch'oro phenyl) 3Hbenzoinidazo|e-
5-carbonitrile, 694 mo|

AndrMethany- '&ﬁi"ﬁ@t'ﬂelac'ohNd[z (6458“'ﬁil'O(O'Bba"!eré\")beé'F°'E?'§RF°'e'5'

cdrboﬁﬁjih%ﬂangm)tlf at 80 C, under reflux, for 4 h .
was freduced in vacuo and the crude was

di r ebha flejcemprendwas synibrsized analogoysiie 5 eps‘ir gxqwaaiﬂfi Used

lee%tlmeweS%BreaMﬁinh M (fiz) B56 O M @45, tBHt6; Méth 10
2, 4] oxadi azol - 3-yl)-2-(2, 6- di chl or o- phenyl) 1

H- benzoi mi dazole. To a 25 m rbf was added . 1 1 1 g
B.(2 -8-DidMbro- ﬂier&i)(@-[sﬁfzméthbav@yﬂbmm){Nlamdsf,aqrazol -2-yl}-1H-

3H benzoi mg zol e-5-carboxam di ne, 2.5 of pivalic
bepamidagele (SR vent). 1t was all ovved to stl r at 100 C

for 1k tile dotnpoarsd wasbgtindsired analot e rstdrUB & Bxenple 1-1. The
extract ed

Et OAc. . Th h
g emcygn Bpirg NeRepnCeanaten AT a eeicE s pled kiR uRkC
(AONIHIDE3: 7 6 0 a)): (€19 TEAGN wem\xeqa/emhe/mamm;aued.c 1 INMRE400
il { _
vPE b sPred g 896 ot £ D DR b 3 08 . sz a6
HAMRHY &Q@(deZI-B sm/scsajb;, 1OHPHAS Id, 485,63 Hz91 H) 868638, + HY.. BB (m/z)

4%@Q@;R7§§§96Méfh7 (m 2.5 H 7.84 - 7.98 (m 1.5 H)

8.32 (br. s., 0.5 H) 13.20 (br.
s., 1 H) M5 (mz) 387.1 M(+1), tR = 1.55, Meth 10
-7
E’éaT @ opropyl -[ 1, 3, 4] oxadi azol - 2-yl )-2-(2, 6-di chl or
242, ixctyl bjo-pive riyd)6-[h- (ﬁ-Maﬂmlxe -pyridin-3-yl)-[1,3,4]oxadiazol-2-yl]-1H-

benzoimidazole.

Cl
N
A\
N/N\ H
\_0 ci

o]
\_J
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), tz = 1.05, Meth 10
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The title conpound was synt hesi zed anal ogous to
Exanple 1-1 . The final reaction m xture was

waeongen4iat ed and t he residue was purified by BCT/ERH08/062900
gel colum chromat ography (EtOAc/Hep, 1:9 to 10:0) to
give the title comound. 1H NWR (400 MHz, DWVSO-db) d
ppm1.14 - 1.23 (m 4 H 2.30 - 2.37 (m 1 H 7.63 -
7.68 (m 1 H 7.69 - 7.77 (m 2.5 H 7.85 - 7.94 (m
1.4 H 8 .13 (s, 0.4 H 8.29 (s, 0.5 H 13.30 (s, 1

B.[Q-gz,é‘f%iém%.%)-pr?é%|)%-M-(§zﬂétho&€§p§ri&in2§-y|)-'k%§!l]&a@aoﬁ:a%'m'-ﬁ]-1H-

b&hzphniderelel(3¢)1, 3, 4] oxadi azol - 2-yl ) - 2- (2, 6-di chl or o- phe
nyl ) ﬂéﬁl@%ﬁ?@bﬂh@@é&%ﬁwthe‘éﬁ%‘éd%h%lb&o&maﬁﬂléﬂm The final

synt esl| z nal ogous to final
repetipntmighiravas consenkaied gne mrﬁatﬂwamurtfﬁé by @¢idifldP Was

(@/&9 ey Ry1 osd)) é'16/§‘T9ﬂ||n ﬁQﬂeH%‘ g%&rmﬂteqsbhﬁ%hﬁd 1H NNIR (400

h
VNRFOVEOL P TEASS 2065, iHb b s g-( 52. 4541z B 7977 7388 (m.
1 H')’fv 84 Z@J—Z .03z, 1?4)47685( (@1 1 ﬂ) bl)o17d 6ﬁ=8 467Hi59(H1|)1 8.17 tdd, 7=963,

1. @ﬁ]l-lz,ﬂ 5!) ﬁ|)51gs '_Plg) Q g1 (q(yid5J=F£|3 94 721g @@9 "b" 3% K/&%?r@/g) %:B}(SSM
(+':‘| ,tR-'.lﬂgl)z M@@(a‘dz) 421.1 M (+1), tR =1.38, Meth 10
Exanpl e 1-
2-(2, 6- D| chI or o- phenyl ) - 6- [ 5- (4- met hoxy- phenyl )-[1, 3, 4
E}mg@maazgal -2-yl]-1Hbenzoi m dazole. The title conmpound

2R prenpaA TS T B ooty Covri oAbt e gL v

1Rbehzoitidaolai | i ca gel col um chr omat ogr aphy
(Et OAc/Hep, 1:9 to 6:4) to give the title conound. 1H

NVR (400 MHz, Od) d ppm3.94 (s, 3 H 7.25 (d,
- 7.7 (m 1 H 7.76 - 7.80 (m 2
, 0.5 H 7.99 (d, J=7.07 Hz, 0.4

H 840 18 (m 1 H 8. 18 (d, J=8.72 Hz, 2 H) 8.37
(br .,04H)§54(br s., 0.5 H) 13.40 (br. s., 1
H) . (mz) 437.1 M (+1). tR 1.45, Meth 10 Exanpl e
1_

6 [ 5=( 4- Brono- phenyl ) -[ 1, 3, 4] oxadi azol - 2-yl ] -2- (2, 6-di
or o- phenyl ) - 1Hbenzoi m dazol e. The title conpound was
synthesi zed anal ogous to Exanple 1-1 . The fi nal
reaction mxture was concentrated and the resi due was
pur i -Teftlidogmesthi/lirdeotigey! chiotidert! 19 uL, 0.817 mmol) was added to a

solution of 2-(2,8-dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid hydrazide (250
mg, 0.778 mmol) in THF (10 mL) and EDIPA (149 uL, 0.856 mmol). The reaction was
stirred for 17 hr. The reaction was diluted with EtOAc (75 mL) and extracted with water
(20 mL). The organic phase was dried over Na,SO, and concentrated. The concentrate
was taken up in DMF (3 mL) and transferred to a microwave vial charged with Burgess
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, 1H) 7.73
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chromat ography (EtOAc/ Hep, 1:9 to 7.5:2.5) to give the

title conmound. 1H NMR (400 WHz, DVMSO-d ) d ppm 7. 68 -
wQa2004/0400 1 H) 7.76 - 7.80 (m 2 H 7.86 (d, Je@Gr/RR20p&062900

0.5 H 7.93 (d, J=8.59 Hz, 2 H 8.00 (d, J=6.82 Hz,

0.4 H 8.08-8.16 (m 1H 8.19 (d, J=8.46 Hz, 2 H)

8.40 (br. s., 0.4 H 8.57 (br. s., 0.5 H) 13.42 (br.

s., 1 H. M5 (mz) 486.9 M(+1), tR = 1.57, Meth 10
(dEY=hf2 Bz 1t Hi)l? 83 (tautomer, d, J=8.46 Hz, 1 H) 7.97 (tautomer, d, J=8.59 Hz, 1 H)

o246 S ELERE IO e om0l Vg bl gt ) o
aaymha@sthﬂBQﬁaﬂogaaékhm1Eﬂ@ﬁwle,1H1134Thé~Fﬂﬁ35Hz 1 H);
L%@Sﬁ% g&gﬂﬁ?ﬁ ﬁn)ﬁ?ﬁ (fpncent rated and the residue was

Irca’ gel ‘col um chr omat ogr aphy
(EtQAc/Hep, 1:9 to 7:3) to give the title conmound. 1H

E%%All |sz DI\/ISOdG) d ppm 1.57 (s, 3 H) 6 61 (d,
6.77 - 6.83 (m 1 84 - 6.88 (m 2
446- [B(mDmlors’@wl)% benzpimidazoloBy di1 3 Moxasipaay2-yh- 4

7.25 (m 3 H 7.46 (s, 0.4 H) 7.64 (s, 0.5

b{ﬁ”ﬁ‘“‘?g (d, J=7.33 Hz, 1 H. MB (nz) 421.1 M (+1),

tR = 1.52, Met b 10 Exanple 1-12

2-(2,6-Di 0r o enyl )-6-[5-(4-fluoro-phenyl)-[1,3,4]

oxadi az enzoi m dazol e. The title conpound

was, synt eS|Qed anal ogous to Exanple 1-1 . The fina

reacticon m xture was concentrated and the residue was

purkfied by silica gel colum chromatography

( c/Hep, 1:9 to 7:3) to give the title conmound. 1H

NVR (400 MHz, DMSO-d ) d ppm 7.41 - 7.47 (m 2 H) 7.57

-/7.62 (m 1 H 7.63 - 7.67 (m 2 H 7.74 (d, J=8.46

Mz, 0.6 H 7.88 (d, J=8.59 Hz, .5 FD 7. 96 - 8 04 (n] 1

8.16 - 8.22 (m 2 H) 8.27 (d =0. 88
8. 45CQrabing 4&yRyo-denzois acid (138 Mgy 02347mm°|h 2&'—()2 6 WEhler@rrﬂ)enyl)

3&4%?n§de(az“é|i5 éa%cxyli’e é’c?d h%&ﬂé@ﬁh@@'?% 1—1’1n]1§I? HATU (445 mg,
oxadi azol - -di chl ar o-
157 o DI (A 12 e AN EombGAEde 25 . BIGHS the
rea¥InNGEH 2@ cang g ks ekttacEXAMRERr Ir5lmL). THY thd 6@knic 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,O. 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
7.63-7.68(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
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reaction m xture was concentrated and the residue was
purified by silica gel columm chromat ography
W@ Bitlo@deo4ep, 1:9 to 7:3) to give the title conpCmEP2028/62900
NVR (400 MHz, DVsO-db) d ppm 1.01 (t, J=7.39 Hz, 3 H)
1.44 - 1.53 (m 2 H 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, >8.46 Hz, 0.6 H) 7.93 - 8.02 (m 1.4 H
6-55-@LCKIsro-phdn)- [183 8o xadiazdl-SylHR-(28-dMetlyyl-4imbyphdliB-4-yl-
tR=1.43, Meth 10 Exanple 1-14
pléen(yé)@gie%%w{{ﬂ 1 3 4] oxadi azol - 2-yl) - 2- ?g 6-di chl or
0- phenyl) 1H bn20| m dazol e. The titl e conmpound was
S Fogous 1o Exanple 1-1 . The final
as\coffcentrated and the residue was
{ ca gel col unm chr omat ogr aphy
s 1:9to 7:3) to give the title comound. 1H
MR (400 MHz, DMBO-d6) d ppm 1.66 - 1.84 (m 4 H) 1.91
.01 (m 2 H 2.09- 2.18(m 2 H 3.43 - 3.51 (m 1
7.65 - 7.69 (m 1 H) 771- 7.79 (m 25H) 7.88 -
.97 (m 1.5 H) 8.17 (s, 0.4 8.31 (s, 0.6 13. 32

%(%Qi%xgzl'_g E@Q&I'ﬁ@nyﬁ% ljferMo m@azok%-cafboﬁ?hc y&ﬁhnethyl
e§te|(2 6- Di chl oro- phenyl ) -6-[5-(5-nmethyl -pyridin-3-yl)-][

k@’cf@f%gtﬁ | Z?d%HnoéEPfd%@éﬁH 5132 8t £6-dfinethyl-4-

ni co
hydre{ybemajo@dme:wer@rsorrphmﬁﬂ mi FHPNESA 2b raentemplegatgre. A solution of

1@%@ gpyéc]ili, [ﬁyéjﬂriw%f' $iRs0 WhshdiBl b ipePiid theRedttion 438 sbrred at the

sding Brpehitahifor Ddgyise TPE yedtibre was then diluter avithgvaterranshthe resulting
prgglb‘?atg%\gﬁ%zdoq@ctéd N fﬁfrgﬁ?d?'u' qth% éﬂl%n cakd %\)r%é \A%s()e@a/?tmltér el

nicotinic aci was ad

heptars3s agd drietiatyy ainipithe @#CtIEnynneHﬁ @fforﬁdtl@tlf@e Qomppnmqvls

refdntibIPP= 1.64 hipyedh4Hy+ $1397 At Mettod 100r 18 h . Added 5 ni
%mwater Et OAc' and filtered off solid, to give .1680

g of the title conpound. Used directly in next
Brf—f@ébﬂﬂeth%ﬂtﬂﬁ@&roﬂfe@h&%(f&ﬂ%lox} ?henﬂl) @ﬁsbdﬁﬁbﬁmagzcﬁe 5-

hl or o- phenyl ) hyl-py rid
carhoxylin acid meshvliegtesdi azol - 2-y 1]- 1 Hbenzoi ni dazol e. The
tit |f|9‘§QifQQWMdV@(§ 2Seta.|£ﬂéw| élﬁéjwyﬁfm @?QUﬁnlﬂé’zoﬁ-s-I@aﬁokﬂlc acid
e i on _m x

métﬁ‘Mb%ﬁtﬁrrV‘é&Sé&”SﬁH‘ sl ofeanyRTeuUsBYIF AL FeM ERPRRYAIETq yndgr nitrogen
atBRlspledb UMMhas 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)s, 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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chromat ogr aphy (Et OAc/Hep, 1:9 to 10:0) to give the
title conmound. 1H NMR (400 WHz, DVSO d6) d ppm 2.58
W@ 3009840 7. 76 - 7.81 (m 1 H) 7.83 - 7.87 (m PQI/ER2008/062900
7.94 (d, J=8.46 Hz, 0.6 H 8.08 (d, J=8.46 Hz, 0.4 H)
8.18 - 8.26 (m 1 H) 8.48 - 8.55 (m 1.4 H 8.68 (S,
0.6 H 881 (s, 1 H 9.29 (s, 1 H 13.50 (d, J=1 1.37
Hz, 1 H. M5 (mz) 422.1 M(+1), tR = 1.31, Meth 10
robasmberafurd @nd diluted with water and heptane. The resulting preC|p|tates were

- (2, 6-Di net hyl - phenyl ) - 6- [ 5; (4- et hox
ot Pu ThPEon repPbinyarh Lo s e o8 M Mgy s
retaéntibn as1. ¢l chird m/22266@, Mebidd 10nol ) of
4- Met hoxy- benzoic acid
-[2- (2, 6-di met hyl - phenyl ) - 3H benzoi m dazol e- 5- car bon
Dy2-{2, mmnaﬂiyl}é-makphblim)-ﬂ-yT-lﬁﬁgnyde L2Bz8ingjdazale-50carhoxylic acid

%f c %%ggtzﬁec{ soi\gféﬂ g? eg 03“%0&“3#% ZZ @"?33 g!hgf:f H}arﬂwoﬁ H% S‘yl-

pmmbéﬁtbmemnwazdletﬂaearb@s’ild aeid wethybestef in€@ ralyof JHF, éaml of

B IOy IO AR LR ol o

TquorreﬁQtJOZBmQ(ty{e GaslilutecDrith{ $00 B q;i)wale@d(rmgntralmﬂ By HCIL. The
reé&lgr?%'ﬁ%mpgiatgg &ZireS(g)IIér%te%By i Itrggbn"gwd d}lebi)to fo&a tlgéitltle]c&nr;’bﬁnd

LOM$ 2eteptionsT 6% ﬂéznmmly =$524. -M@hqu(m 2 8 38 (s,
0.4 H) 8.60 (s, 05 13.15 (d, J1427Hz,1H)I\/B
(rdz? 397.2 M ( tR—148 Meth 10 Exanple 1-1
EX-Chl oesomeaw@rasl dRy(Rp-dimethyi-4- metrhekp ‘byflrl?hﬂm{l)ﬁ"irl ) -
bé&oﬁn@%@@ - Bbn ].}%ra%id%enzm m dazol e.

?/ i sonicotinic acid
- [ Bo 2 sfirgadisabtion obthstrevda 3-(BEHDEBsbYi4inaEphglins4yl-phenyl)-3H-

b&ébm@éﬂo]e @M%@)@Ilgﬁmﬁ‘wm mil BEDIF w8 =&Ia83 90 %gV@Sl chlorobenzom
Qﬁ/nt esi zed anal oaous to ste

PEBE e, ! 8L E DLt TR0 SEHPRT o e GEReH oS Bjrred # room
te%p?gbt%rﬁ/%haﬁrﬂfﬁtréen hatmosphere for 5 hours tTrr;le reaction maxture was diluted
chl or o- phen nmet ho r |
with watgr am%sbsdﬁwt&g Pse wlfatef %{@ FlscRe % bielld 3 Purffﬁﬁ 23
cdlurh:h 6hr6 m@@ma@hesme)c{o @Wé'tlﬁ@ﬂl&cdr@dﬁh&pLBMSﬂret T=

reaction mixture was
1-&% n@rﬁ‘i"?— 4-1a esi due was purified by acidic
HPLC

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. LCMSret T = 1.44
min, m/z = 486.1, method 10. 1H NMR (400 MHz, MeOD) (Oppm 2.29 (br. s., 6 H) 3.36
(br.s.,5H)3.99 (br.s.,4H)6.95 (br.s., 2H) 7.81 (s, 2 H) 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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(ACNH2O, 3:7 to 10:0) (.1% TFA in water) to give the
title conpound. 1H NMR (400 MHz, DMSO-db) d ppm 4. 15
W@ 3009840 7. 73 (s, 1 H 7.82 - 7.92 (m 4 H) 8POBEPIHNS/062900
J=8.46 Hz, 1 H) 8.29 (dd, J=8.53, 1.58 Hz, 1 H 8.63
(d, J=5.31 Hz, 1 H 8.68 (s, 1 H. Ms(mz) 438.0 M
(+1), tR =1.39, Meth 10 Exanple 1-18
2-(2,6-D chl oro-phenyl)-6-[5-(2-net hoxy-pyridin-3-yl)-
[1, 3, 4] oxadi azol -2-yl ] - 1Hbenzoi m dazol e. A
’ﬁ"@% -nicotinic acid
6- di chl or o- phenyl ) - 3H-benzoi m dazo
6- [5564%‘?19!'(] pww;%osa@yml%ﬂm@ ﬁéi-%laiﬁfmemdlm’gyl) H-
be%\éBHﬁ@éi&iSd anal ogous to step A in Exanple 1-15. Used

directly in next reaction. M5 (mz) 456.0 M (+1), tR =
1.05, Meth 10|3 ¢l

AyN) - 6- [ 5- (2- net hoxy- pyri di n-3-yl) -
-yl/}l 1 Hbenzoi m dazole (3c). The

' t hesi zed anal ogous to Exanpl e
1-%\. [The fi nal reAction mixture was concentrated and
t he)T&si due was purified by acidic HPLC (ACN H2O, 3.7

6-<10:0) (.1% TFA in water) to give the title
ound. 1H NVR (400 Mz, DVBO-d6) d ppm 1H 4.20 (s,
S H 7.40 (dd, J=7.52, 4.99 Hz, 1 H 7.77 - 7.82 (m 1
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
1 8.61 (ddd, J=8.94, 7.11, 1.89 Hz, 2 H).

\%S)
RETRCRAMEAREEIE T TS
n- 3-THe)title todipdliaxaal prepbred-aphlbgodsHo lstapzdbimintanediete 2. 1H

Nlﬁﬁgﬁ@é Mg@ Q&g’é& elf) ép%ié&ﬁﬁ osnﬁ)'g} 98 (1538 (1 &y $924h; s=8. Bz, 1

H28.82 (- <lj tH) 8190 (g 2cy13.443(d; bz MiSnimiz)AzRe) B-(¢ 8 ok §.0BcMeth
(%m d hydrazide (250 ng, 0.778 mmol) in THF (10 nL) and
DI PA (149 uL, 0.856 mmol). The reaction was stirred
for 17 hr. The reaction was diluted with EtQAc (75 nl)
B a8, B Riahdaroenpy ridin4-yha3-benzoimidazole-5-carboxylic acid.

The title compound was prepared analogous to step B in Intermediate 2. 1H
NMR (400 MHz, DMSO-d6) & ppm 7.73 (br. s., 1 H) 7.91 (d, J=6.95 Hz, 1 H) 8.29 (br. s,,
1 H) 8.90 (s, 2 H) 12.87 (br. s., 1 H) 13.41 (br. s., 1 H). MS (m/z) 308.0 M (+1), tr =
0.77, Meth 10.

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), tz = 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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(20 nL). The organic phase was dried over Na2SO4 and
concentrated. The concentrate was taken up in DVF (3
workgooasdid r ansferred to a mcrowave vi al char gedr/mP1008/062900
Bur gess reagent (555 ng, 2.33 muol). The reaction was
heated to 150 C for 15 min by m crowave irradiation.
The reaction was diluted wwth EtOAc (75 nL) and
extracted with water (15 nlL). The organi c phase was
dr i ehediflercomapemiwasprepaied énalogeusdo stEme e l¢ 4tle The final
: : ra
P R PN T e R v Rl 3 ekl column
chreratagrapeyi (AGN/RCE dr9 to ExtiMordivesthe diieicemoynd; |16 NMR (400 MHz,

0g)7: 00452 HEMESP 6169 (& 2B Hz, 1 H
OHTRAT oo N 4160 B 90 4 gt 11
8.17 +.29 (m32 H) 840dBeF, 1d1) 85928(s48 Hi3 3.59 (b1 s714h. MS (m/z) 4439 M
(+.(1é%u£q>m§rMe@I,,10]:8. 59 Hz, 1 H) 8.12 (dd, J=14.15, 8.72
1 H)'8.21 (d, J=8.34 Hz, 1 H) 8.41 (tautomer, s ,
1 H 860 (tautoner, s, 1 H 8.85 (d, J=8.34 Hz, 1 H)
Efarifle@s23 1 H) 13.41 (d, J=14.15 Hz, 1 H); LOMB tR=

1.53 min, M5 (mz) 476.7. le 1-20
6--(0 iore-pheml Hid. iosaenkA T TS BTt BheBY )41y 1 -
benzdirlida¥adi azol - 2-yl } - benzonitrile. Conbine

4- cyano- benzoic acid (120 ng, 0.817 mmol),

2- (2, 6-dichl oro-pkenyl ) -
i ar boxyl i ¢ acid hydrazide (250 ny,

A 5 mg, 1.17 mol ), EDI PA (204 uL
1. % Y, alld D 5 nL) and stir for 25 hr. Dilute
the\reaction with" EtOAc (75 nlL) and extract with water
(15 nm.). Dry the organic phase over Na2SO4 and
entrate under reduced pressure. Take the
entrate up in DM (3 nL) and add Burgess reagent
55 ng, 2.33 Mol ). Heat the reaction to 150 C for 20

cmn by mcrowave irradiation. Dilute the reaction with

Et {0 Nl i
or o eboRiy e R dkiSal Elnerpid b PR Ta00
MHe dDRSO-qif) Sspor 2.12 Ray6i H)y7 2@, dehb@hizr 2Hp 7185 (51FT.68 Hyell H)

r t - 9 t r |
787 718 @ReBE- ol S8 AR SLTER e YD S 3 71 e
2 BpBI2&ds, AhH) 84T i(gl My H] 13.01 &, iSsHE-8hHzwh bl MiSt (/214001 M (+1),
tR%?g‘%’Eﬁetﬁ%l d under vacuum at 400C for 2 days to

Example 1-24
2-(2,6-Dichloro-phenyl)-6-(4,5-diphenyl-oxazol-2-yl)-1H-benzoimidazole.

cl
N
A\
N N
N cl

A. 2-(2,6-Dichloro-phenyl)-3H-benzoimidazole-5-carboxylic acid ((1R,2S)-2-

hydroxy-1,2-diphenyl-ethyl)-amide.
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the title conmpound (138 ng) as a white solid: 1H NWR

(400 MHz, DVMSO-d6) d ppm 7.63 - 7.68 (m 1 H 7.70 -
wQq2004/040a0 2 H) 7.79 - 7.85 (tautomer, m 1 H) FCBBP2008/062900

(tautomer, d, J=8.59 Hz, 1 H) 8.06 - 8.15 (m 3 H)

8.35 - 8.40 (m+ tautonmer, 2 H 852 - 860 (m 1 H

13.39 (d, J=12.76 Hz, 1 H; LCMS tR = 1.35 mn, M

(rriz) 432.0. Exanple

1- 218> 3 BO (d-sCint.otiad was @dged 299; 94,681 oxael) efdpterpediate-12.9825 g

74%ben§‘zmé’ éaz g@g&%ﬁ&lénﬁr 4l SfsiAr! hs15LmL (1.30 mmol) of EtsN, and

4957 g{Hg chrenbyof HATW | Avewed|to plireat it Yar3id b dpiciadadtior t9AS.
w%&%gg?&alw}a‘ferasﬂlr% gRd Bﬁ(éd \ﬁﬁft ﬁézsb 65’9e afie H&F\E&fdnd was prepared

m nobenzoate and 3. 6- di et
angjagous ieoiter Alof Eugrarle iedde léqeidméaﬂw iR next rﬁﬁct@ﬂ Mt} 502.1 M

(+m) q%ﬁ;g Qegiig e. A solution of 170 ng of FeCI3 in 5
O was added by pi pet and the reaction was

stlrred at the same tenperature for 5 days. The

B £:8C4-DRIh18RSpHEM§T)-IH-beH Rfimitiaz bleVREfboRyIiL 4dia ((R)6%4-NQ2-

precipitates were collected by filtration. The filter
dipheryhethyhra®ided with water and heptane, and dried by

a' r THe tttla%o@ﬁshhmai #ﬁéb@ﬂedbﬂal@@éw td stdpeB bf E)keﬁ'nple 1-24. The
mpound r et ent

crg@e;wggusq%@rﬁaﬂy lj]@ex’geactlon MS g'm )1568 P M (+W|f2— 1.46, Meth 10
2-(2,6-D net hyl -4- tr| f 1 uor onet hanesul f onyl oxy- phenyl )

Cg{i’r’?gBlc IIgl]'odp enyﬁ 6-(4, 5°8 ?n }lll-clnxcazg1 I)IW-} Bgnzm Stcfaalzo?e

2-( 4'FHEMHIE@&M‘rp3wﬁd Was1piebsiied Enealogbys t3 iExampieo] -2# dath dheceXoeption
was sti

AR T2 By S Sy P Lot

chrdaplaphe (EtOACEEM L 1@ &t @4d) Yo gite theQitleicompouand. s‘d-bNMB/MOO

th m and f n
e PhsE e B R Lne TRt b et of oA . B 78 e bz
0.6¢h@t04018. vmgn du Hya.2¢l (dMJF@LSWalzeﬁ 5alrnc$ 460, d=EQsZﬁ tHerys H) 13.27
P ta r I I[tration. The filter
QE@ &!’3( S \ﬁﬁlﬁ(fﬁ vvatt?&zﬁéé gtr)l ed by air in the
suction funnel to afford the title conpound. LCMS
E%%&gt‘ll_g] T=150 mn. M (mz) = 429.0. Method 10.
6-5-(42C blobh phemniy)t4-methnl-okardl12-yil-242, iedéshjonopbenyitoi mi da
bé@oﬁﬁ%—agagboxyl ic acid

Oﬁ@ﬂ*@

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 uL, 1.90 gm, 11.9 mmol) was
added dropwise. The solution was stirred untit 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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met hyl ester To a stirred solution of 2.4 g of
2-(2,6-Dinethyl-4-trifl uoronmet hanesul f onyl oxyphenyl) -

W@ kbobesaod m dazol e- 5- carboxylic acid methyl esPer/EP00$5062900
m of toluene was added 4 m of norpholine, 280 ng of
Pd2(dba) 3, 400 ng of P(biphenyl)t-Bu 2 and 2.0 g of
K3PO4. The reaction vessel seal ed and heated at 80 0OC
overni ght. The reaction was cool ed toroomtenperature
and diluted with water and heptane. The resulting

BPI eOy N- E)ﬁ&ﬁﬁyl\&%rﬁmeo{ #@&‘IS%&Mnﬂ)Jp%ﬁBbﬁ’éhoﬁ@ashed Wi th

wat er’ and dried to af he title conmpound. LCNMS
r et &heelgiprof 2-broma-1nfdrehiqpphenylzgeppan- 1|\fmerf6un ${gp Arpnd sodium

dlf%n{'n% il PRI AYth; %@P{nﬁﬂ"bqh 'DMF%M'mIQW@d%VQtl}re@Ht hﬂﬂé’roigﬁ e

zol e-5-carboxylic acid To a stirred solution of 1.
sqhtion Meas oy rg Hzto(ewésa@tﬁétaﬁwexma%ﬂ DS With- WatGy in?efhfﬂ ty“e with

br%'aL ?ﬁé‘ér&bﬁb%ﬁéé& Waddife, syl ihd@ed ﬁolmhit Farhoveatupter raddéed
wat er and 400

praa%@ ThRdesigus,pas elmf P &y CBIOMARATRRY %ﬂ@glg”t of 20-50%

héb\(aﬁremtgﬂtaceﬁié&olgﬁ/aqﬁémréda h@ was diluted with 100
wat er and neutralized by 6N HCI. The resulting

preC| pitates were collected by filtration and dried to

caffo'r-(h cmrépﬁdrm)cmammmopnb%d@tre;uroamgirde 0.75
[0- Denz

MRS e Ly T o e A )

9. 851 nadlEin 49nalar doeiHaholiipdt a2Cideastirrad at RT ferd! 8stoThkisolvent was

feg{%'t?ﬁ?gﬂ%f%eﬂ’f?? PIESRIEARENP ANSAUUF COPIREHIT ) - 3Hbenzoi mi daz

oI e- 5 carboxylic acid in 10 m of DV was added 900

and PE‘@ ‘W%%LZT’O' }Cehggﬁ‘pg%oﬁé-'\%garg# 'gce% é)[ oom
chlerqpekaynmeneuhdbz-ouoeﬂwﬂeamlde nosphere for 5 hours. The

o iRy St SRR v b BiobirEhe pob e (352 mo
1.p6 mnﬁol)ad -(Byp- dlmlmmphanlybdhlme@amle(mnbmmqhan@hlqrochjoride
Ggh Té%l\l}érlnhlggb%g{ﬁ)ﬁgv 39’ sté;q:’/fs al}mg'irle-{—hyTarf]nn&?Qﬂ pr]_ 6% ?ng 6.63
mﬁwo[)5n THF (25 opwpsetitiad)at [RT, 181 1§ breabiheasadition-was| poprgding gthy!
addiRE AVd o AL W Sefand BIHRNYhE orghnthfeP#aL BE@FRE R, 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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252 ng of 4-Chl oro-benzoic acid
-[ 2- (2, 6-di net hyl - 4- nor phol i n-4-yl - phenyl ) -
wW@kbobesaod m dazol e- 5- carbonyl ] - hydrazi de was pPEI/EP200$1062900
a mcrowave tube and dissolved in 4 ml of THF. 300 ngy
of (nmethoxycarbonyl sul fanmoyl )triethyl ammoni um
hydr oxi de (Burgess Reagent) was added and the tube was
seal ed and m crowaved at 150 OC for 30 m nutes. The
(DM R/ &/&(St bread,d). SHi)t édZ\m tooaga 0SH) dhel (ePt)and?2 (Mh8H).

C s n ibked
2'%{/?56 gﬁh r onat og\ﬂg ge%%ﬁgégkﬁegt Wﬂ-ﬁatggtg &t eh O%Bi
meaEUIeCQ)‘iSGOZ'pQ ovi de the t|t| e conpound. LCMS ret T =

1.44 min, mz = 486.1 , nmethod 10. 1H NWR (400 MHz,
Me QD) I:;)pmz.zg(br. s., 6 H 3.36 (br. s., 5H 3.99
Exampled-26 4 H) 6.95 (br. s., 2 H 7.81 (s, 2 H 7.95

6- gg’{_f C?Ioroﬁ\éﬂ&l)%xggolcﬁ{d]-zf(z 6]d Eﬂloﬁ:ﬁ%nQBHH Benzoimidazole

d""ChI or o- phenyO- i " oxad| azol Ayl I AS. S-di chl oro- pyri
Z0% -- ol e.

di pA-yO I A
ore- p d| n-4-yl)-3H benzoi m dazol e-5-carb
oxylic id net hy'l ester. The title conpound was
APre ot 2. 1H NI\/R
(405"%\?@@'%%&%9%@ FEbgrpeRyh BsiopRehare | 1]
H) 7A oixtyre, of 2-gor3o-1+i4-chipragh egyl)ggc gphengne (500 )9, g 1g10nmol) and
c%ﬁ%alfc}@yﬁéég@ 'mg, 237 mw@nmm (3o )W diifrbd at RR f7 18 h.

Tiee mixtuse Bias Rbwied Mg ethal aretpts| extratied epgeovith watehped vetipgs with
brﬂ'?éy 4I'I’1<§ o@%hlg Iaygpﬁaé Hﬁéd%\ié? %@HQQUM@%I&?E HpRrRd aﬁ’@Dﬂl\/Jg%%ﬁt

terned at e
remogggwrrdersecwed peessure. Hye resigye pgs Cbr@eﬂaé@r?-ahedlusm %Q@Q'Gnt

of(é@rGO%heptgn%thﬁ a%@ta(éto a@fof@théat@zorﬁ undgS-,» 1 H) 13.41
"0 M(+1), tR = 0.77, Meth

10 C 4 ChI oro ben20| c aC| d
BN - [ﬂAhﬁné-zctu&lhh&bph&w é’édﬁo&éﬂo}le:ﬂ;‘dhﬁﬂﬂ@ﬂldﬁ dazol e- 5-

bonyl | - hyd
el BEOHSN & o R TR 2 g B oHISTOP oY s St B (450 ma

24% ﬂ'ﬁ'ncﬂ) ih @OthLY of 1’9 NexkbndlRaGd. HDN wabltited a)RPHE 19 hMT(mé'ic)Ivent

tR=1.10 (bro Met h
was removed under reg‘uced pressure to afford the title compound.

C. 2-(2,6-Dichlorophenyl)-3H-benzoimidazole-5-carboxylic acid methyl ester
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 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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10 D.

-1 S"-Chl or o- phenyO-ti. SM oxadi azol *-yl I ~-tS. S-di chloro
WO pypodi4nd - yl J- 1 Hbenzoi m dazol e. The titl e conpPCIEP2AE$062900

prepared anal ogous to step B of Exanple 1-1 . The

final reaction m xture was concentrated and the

residue was purified on silica gel columm

chromat ography (ACNNDCM 1:9 to 6:4) to give the title
precipipase was filtededVMRshad Witvivater BRECried yinder peduced eessurg. tg give the

7.91 (d, >6.82 Hz, 1 H) 8.09 (d, J=8.21 Hz, 1
t'tﬁ)%g‘%fgud 8.23(m 2 H 8.49 (br. s.. 1 H 8.92 (s, 2

13.50 (br. s., 1 H. MB (mz) 443 9 M(+1), tR =
1 4‘22 ﬂ\@g:ﬁlﬂgro%ﬁﬁﬂm §H]be%§|m|dazole-5 carbonyl chloride hydrochlonde

or o- 4] oxadi azol -2-

i net/hmlxtwﬁeqﬁﬁf(?ﬁi%mf@mqwa-é cheszoimyigazoler§- éarl?@%e aid (5 g)in
thml JHEQ‘E}E%(‘RQmEP@Jn%HHﬁ a%@taﬁﬁégﬁérﬁltgofmﬂ? 1\)’35 N?@e& 40RT for 18 h.
Mgthy[pnq cgride v wa& gngl thqrqqyltnyg g@ld was fljtgre(d,ryvaghegl \ﬁ}h

ith§@né @hloﬂd@aﬁcﬁdrlﬂé un@eﬁreh‘)xce?j p?@ssur@to%’i«e(tﬁb title me§oJrﬁi as an

yh'@qsqhd J16 04Hz 1H). I\/S(niz) 401 1|v|(+1) tR
:144 Meth 10 Exan'ple 1-2

F b@&gﬁ%&@%@gﬂﬁ?% benzfmldazcﬂe %hcear; oxy féaazc? [22 (4y -1
cokopheni) g{&b&wgth E-Qnmjé 3H benzoi mi dazol e- 5- car boxyl i c
aci - o] 1, 2- hen th
2 DO el Hiam 09 51 T PR SGOEe aETorr HE G720 mo,
1. Bﬁh?ﬁdl)?dl(é%lﬁuldhloro I)@I-(-be?\.’zﬁnM%mle)-S-O?ranﬁmhronde hydrochloride
c o ano
(SRS, T ab e ety A Se B sare- 6 iaed T HE @b mL
waé sfi rréd att) Rarfod 88 ndTr?m&gm ﬁdsh pourad Ftdéthyl avatite dndextracted with
ter ri and. dried witk S, T tit
waBhEmL e te prBHs hasanEs ik BRed andffe b4 remayeg under
retiu@ell prélseete. diheeedidye was peified be abiomatgrayiby (using)a Gadiemt ofl S0-
ogh Hoptahelei astits Kodifh 848 sampaind 35,2591, WS, 113, 499,0, W+
HaNMR OV O-a6R%031212s, GldBiHeng .15 €4, Ioy35H) a8rb8ien, 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-(2,6-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 (DMSO-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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The title conpound was prepared anal ogous to step B of
Exanpl e 1-24. The crude was used directly in next

wo e@gbiam MS (mz) 500.1 M (+1), tR = 1.46, MCHERDOLN62900
2-(2,6-D chl oro-phenyl)-6-(4, 5-di phenyl -oxazol -2-yl)-1
H benzoi m dazol e. The title conpound was prepared
anal ogous to Exanple 1-24 with the exception that the
brown sol ution was concentrated and the residue

7. pautd. fli=ed16 bla, 2. MSamje|44d & (W) dgroreselatioraly(M+H) : theory
6:4) to give the title conpound. 1H
‘ﬁﬁi @%&4%\%%%6) d ppm7.42 - 7.56 (m 6.5 H)
764- 780(m 8 H 7.91 (d, J=8.59 Hz, 0.6 H 8.04 -
Eﬁané&lﬁrﬁ?l 8.29 (d, J088H205H)846(d
(6 Hz, 0.5 H 13.27 (s MS (mz) 482.1 M
6-[Se(iyChlope- phqnyngﬂ q,/gppgaqlgzg;(?ay%pgz ,p-dichloro-4-morpholin-4-yl-
phén?’) HibonAnnfiagblg: met hyl - oxazol *-yl I 2. G di chl or ophen
| Hoenzoi m dazole A 2-Bronp-1
- (4-chl orophenyl ) -prgpan-1 -one A stirred solution of
p- chl or opr opi ophenon 2. O g 11.9 mmol ) in
di chl or onet ha cated with one drop of
48% HBr an ‘ 6
di scr}@rge Xag] ! Y i 90/gm 11.9 mmmol) was

e conmpound. B. N, N-Diforny |-2-anino-1

hl or ophenyl ) - pr opi ophenone A sol uti on of

no- 1- (4- chl orophenyl ) - propan- 1-one from step A
sodiumdifornyl amde ( 1 .24 gm 13.0 nmol) in
(10 nmL) was stirred at RT for 18 h . The solution
as poured into ethyl acetate and extracted once wth

A.:/jmt:ﬁroraméniémgtd m(g aﬁxihb-ﬂolliiitmeben'ibyl)-thlygmidb phase was

ri tere and, t S t renov

or eo-Chlowdbhasis akhier i 59 28 BB P AP Ay

betzbidGcid (.Béyj 2e mmalf mZﬂv‘lBO%Ohﬁlp)tv@dseddeléhHOBmaQig 29 mmol), and
Y he title.c ng. .C. .

=G &harbphE GRS o B S1A . in 7 Ry Tiemige wes

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,4
and evaporate the solvent. Triturate the resulting solid with Et,O to yield the title
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A sol ution of
N, N- di f or nyl - 2- am no- 1- (4- chl or ophenyl ) - pr opi ophenone
W@ 2003040319 9.85 nmol) in 40 nL 19:1 et hanol / cOPCT/EPEBNS/062900
was stirred at RT for 18 h. The sol vent was renoved
under reduced pressure to give the title conmpound. D.
2-(2,6-Di chl orophenyl ) - 3H benzi m dazol e- 5- car boxyl i c
acid [2-(4- chl orophenyl)-1-nethyl -2-oxoethyl ]-am de A
campoeund.eEvdpprata theHilioate Eﬂwﬂﬁ'ﬂlaﬁoweawph opthejitle shmpewnd as a yellow

d
st AR e ee ToNITRIE g Fhekn 349 354, 4. 7185 -3.93
(rTCI4II-d))r7i QB:(sh t) A 04K es; 1 db: MSQ(WZI){@GOQ (861l ) (Exarrpl e
1-27, step E), and triethylamne (924 m _, 671 ny,
©6.63 mml) in THF (25 nm) was stirred at RT for 18
C-B-(41Chospphenydin[ vidlopadinzel-2-yii-¢-nitrerphenylamine and

ext rﬁ% ?6’ Fwe¢‘ é)()(f% ﬁglaﬁﬂgs Q&der&iel 00/ 2.69 %FHI)%f'ﬂdﬁBroW?é‘nzonc

dri e sol vent FTenoved under reduced

aqist W's(éRRino-nitro-berizaulhvrazide 3k et rasd NP §-36 mmol) of
btﬂ?@s'@ rEfer®f T@S&?éﬂm% Slla€écmﬁ |thea|9\ﬁi&{!£/eté? 190 ¥© fdr¥® min.

Tq ﬂa@@?m%gly@%w SESPENS 9N Wias asﬁi%%mL ?nd (hmregqlung
p@cé@atééﬂver@d&ﬁé’otedlw flltrZ'ud%?anGVBrle@ © glvéth%altlé%dhﬂb@rﬁd HRMR
(480 sz, PSS PRI 3@ 8 ot 8, 1r .89 15, RHIBCHR-

8. '1@ rﬁ@?ﬂbyh)zsl(b*bﬁrszsmﬂ@w ETAdTUX3.02 B1z0f H). MS (miz) 317.0 M
+(% 6- di chl or ophenyl )- 3K benzi i dazol e- 5-car boxylic

RJI‘[‘233(M9 he¥ or ophenyl ) - 1- met hyl - 2- oxoet hyl | - ani de
(480 ngy, 1.02 mmol) and Burgess Reagent (848 ny, 4.06

heat

Daﬁ&z“a@efgr%h@i@g) g@ ﬂB?‘a‘é‘ z Zﬁy']"i’ﬁ@ fél%iéa'ﬁ’g‘? pour ed

I nt OTeh by mLagehad Qdc&#aidM{thd acsﬁfimot)tdmwen:hmpbfnme

or an er S ri.e t

oo b Bl P 3l B Bhes
thih taacmag e@tsngftﬁnwoRg@eP/%w \té/élght()é ata zgfrdycim d gnme‘ THR/E®OH (1:1). It

coO un - i . , i .
TR U RERAD 0 By
ac(c&d a&lﬂ)t waddet stit 7 h4 3he Mnitelyas tHegfiltered tireigha®elitdSpad, and the
fil _r e was r?n%reg with 56 r&z B&:M %%Sflﬂfa?g Waé%lduggg %1 vﬂgrt‘@!;l@e the title

5

cdinfiding 41 BINMR o400eMblE,) DS Qo) 5Dpyr 4.82 {tr2s.61.AiH)IB. I Gpreeri!.7 H)
6.5 1d 16 B8RO T 9389h8 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), t = 1.18, Meth 10

E. 6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-(2,6-dichloro-4-morpholin-4-y|-
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,4. 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. N, N-Difornyl-2-am no-1
-(4-chl orophenyl ) - acet ophenone A m xture of
WQ@20p0ma1d- (4- chl or ophenyl ) - acet ophenone (500 PgI/ER20281062900
mol ) and sodiumdi fornyl amde (244 ng, 2.57 mol)in
DMF (5 mM_ ) was stirred at RT for 18 h. The m xture
was poured into ethyl acetate, extracted once wth

water and five tines with brine. The organic | ayer was
cartpiogtid.o Vi INMR (08 VIdan S O=i6e 5 ppm 3.39 4l /=28 Hzhé H) 3.71 - 3.77

(n?%'%e;”h Eﬂg‘?%unﬂ“f'ﬁ %qll*)cf-‘é’ogi 956,95 fip g P§7f993'sdéiﬁ(m 1H)

chro raphed u I ent

r

5 Hont dnbRhERF HaBar dbnst 8 AR @. | ol w@ B siznd HBMS

( a@ﬁp §+ﬁ4 ¢ 2 aplignry! ) - acet ophenone hydrochl ori de
sol ut1on b Y

N, N- di f or nyl - 2- am no- 1- (4- chl or ophenyl ) - acet ophenone
Exdhifle Al 2. 14 mml) in 20 mL of 19:1 et hanol/conc HCI
was stirred at RT for solvent was re

{5c3d26- Dlehlac@ehgmé)séthb@n?@"aﬁmlﬁ wWhd % 1‘19P<éd'66%'p?ou%z?vr'd'" -4-
y“; (2 6- Di chl or ophenyl ) - 3H benzoi ni dazol e-5- car boxyl i ¢
domet hyl ester To a solution of 3,4-di am nobenzoic
acid methyl ester (3.32 g 20 nmol ) and 2, 6-
7 urobenzaldehyde (3.5 , 20 mmol) in DVF (20 nl)
at er—(2 nmL) was added oxone (2.46 g, 4 mol ). The
m xt u A %Kﬂrred at RT for 18 h then Et OAc was
added. he\_ xt ure\\was washed with water and brine
then was drled er/ sodium sul fate. The solvent was
renoved under reduced pressure to give the title
c onpdemidinad-amiyepyrivines @0 img, 083,12 mmol) and di-imidazol-1-yl-
m@t‘héﬁe@oﬁ% 2y O@W%b‘?ol)%mé%' AP ro? 2GR L OXYd G2 6-

acl 0 a'so Tlon

dighi¢ra;rhedylk B deogstimisdpigle-Stearaxy s anidiauciaaids(/d andh x3AQ rmol)
ar%“&ﬂﬂteﬂﬁfﬂ%ﬁ?ﬁé@lr)( %%}ﬁe ré%hnéﬁtd‘éo of oMk K&FEbél @2 mg,

m xture was stirred
0.480 fnorol)e@diheationt bNawg" Cuefdlowderaiionfr ¢9ol fHogm teme and dilute

thE‘?édéé(lgBr‘\ RARWARIPCbd sJIﬂ:Agt&ESStaté’\@yshl?rgtld(H tlfhrlﬁiliﬁw@rsohd by

rle under re uce pressure to give ‘
reyesponase HRLC (20-50% ACN / HZO + 5 mM NH,OH) to afford the title compound:

1@;;:?\@'«; fitge i d‘rﬁn\ﬁl%c? Yé Ep:ﬁ*%é%e”iésmrﬁalzm £751£ANNONYS (d, J=2.02
Hz-1(13), 576+ ZﬁV(ﬁmo‘ﬂ)Héﬁ;%) B3 el i 5% @z TR 44 HEa? HdA§SPHdbr-s., 1
HRAMS (W2) £3.8 fM+1).

Z

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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thionyl chloride (10 nL) containing a catalytic

guantity of DVMF was stirred at RT for 18 h. Methyl ene
wa@ kdoonider was added and the resulting solid WaBCT/EP2008/062900

filtered, washed with nethyl ene chloride and dried

under reduced pressure to give the title conpound as

an off-white solid. F.

2- (2, 6-Di chl orophenyl ) - 3Hbenzi nm dazol e- 5- car boxylic

aci dograbigel 3-aptiheprggine (p0 mae 0318 menelyand diriinigazel-nmylxt ur e
mgﬂ‘haﬂretﬁ]ﬁ]né‘fseﬁné ’32}4(? HHBB'W@EAF) %9?{)%%%% days. Add 2-(2,6-

roc

dldﬂlQrE-medyle\H'ltbﬁmele Sreaperylionacirhbysirazide (4 mpg fy240 mmol)
amulﬁféhﬁﬁa MET( @(@,g@%r et ﬁé@@adﬁgn t&s&@ BF‘P'h} AddEDC] §92 mg,

0.480 mwav@ a@phhefataf@r afr au8q9§r Pilewrﬂeacm@ tcmeal @@omatgmﬁcﬂmﬂ&dute
th%_rr‘éé%tlgﬁ h w%fé?t 2bfechid r@ﬁlﬁ@%r@gplﬂté By ﬂtﬁhﬁdn 6F“lﬂ‘lf}}f’ih'e%%lld by

he or gani c@g(ase was_dried [tered, and the sol vent

reeIRePEISEINEIS (A6t APNH Lt 5aTMNISOF b9 R fasite compound:
1+FPN|'MRf ﬁ%ﬁ Yz, @MSU%?Q bEMY444@H n£=833z9 a%@lwm H)f7 é'>:9 -7 %@‘(m 1

epta eth acetate to |Vet e
HE®IP &, 1vB:7. 1 (&, 46007 0HE, |\71+'i) 7. BHibFI\WR? l"lbﬁ'éé(d@j J-é 4932 QQ 1.39
H£ Sz H) Eﬁ é‘er?g&diﬂ-%sdﬁ iGSHz G ﬁ)%‘@@ (08 J%SﬁHleH) 16 9§%s (BH) 13.30

bv 8821 WWSQQH)/Z)“??’(S‘G(MW 5H) 4 79 (d J = 5 4 Hz oH) .
G

6- [ 5- (4- Chl or ophenyl ) - oxazol - 2-yl ] - 2- (2, 6- di chl or ophen
ExampleR-3enzi i dazol e A mi xture of
A&arﬁ&nt@ndﬂ ﬂtIBC[QQ@meﬂlbr&gfh &RMZHbeRZImRdfzot8hyoxy | i ¢

hl or ophenyl ) - 2-oxo-et hyl ] -am de (310 ng,

[16)3@8"?#\‘67-9' ZaY\'b'aBU? ess reagent (644 ng, 2.70 mmol) THF
(10 rrL) was heated in a mcrowave apparatus at 150 C
gin. The m xture was poured into ethyl acetate
extracted with water and brine. The organic phase
gd, filtered, and the solvent renoved under

re?duc ed pressure. The resi due was purified by
chr onat hy uUsipg a gradient of 40-75%
hept ane/ y \a%fé e followed by a second

chromat ogr aphy-w { h ¢hl or onet hane/ acet one (0-20%
gradient) to give ‘Jw" | e conmpound. HI1-NWR
(DMBO-d6): d 8.69 (m~broad, 1H), 8.34 (d,

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) § 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., 1 H) 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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J =8.5 Hz, 1H), 8.13 (d, J =8.2, Hz 2H), 8.04 (s,
broad, 1H), 7.95 (s, 1H), 7.84 (m 3H),7.75 (d, J =

W@2@9bl042H) . MS: mz 441.9 (Mtl); Hi gh resol ut PONERE08/062900
(MrH) : theory 440.0124, neasured 440.0126. Exanple
1-27 -
d”- Chl or o- phenyl H . S*l oxadi azol -yl | ~-fZ*-di chl or o™- nD
rphol i n*-yl phenyl)- 1 H benzoi m dazole. A

Bityclio[22. @}H@ph-iml-&S -f&~(2s6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-

- benzoyl ) - hydrazi de To

“%.’%&#%@%i n@%?}gﬁ%égl d hydrazide (5.0 g, 29 nmol) and
4- Am no- 3-ni trobenzoiec acid (5.3 g, 29 mol) in DV
(100 n.) was OBF+(3.9 g, 29 mol ), and EDCI
(5.5 9, 29 )0 ed by triethylamne (12.1 mi,
87 mol ) e~m xtiure/was stirred at anbient
terrperat for 18 hSurs. Water (50 nlL) was added to
th ion mxture. The precipitate was coll ected by
fi *bn washed with water, and dried under vacuum
to prow de the title conpound as a yell ow solid. 1H

R o SN Ly BTE 72 8% s BB o Loty

bidycd[2.2Q]Hept-2-§lamind4810, 5208 symdl) ikt DMFMHI—MI:) and3@H f@ B/r. Add 2-

o BT ARy plosRe S e SR b oo mo 0,010

mmah)red DIMF @ sb) tatthereacton. Heat the mixture to 80° C for 1.5 hr Add EDCI

(368, o ) DB Mgl Bl g0 B Rt tgmp ana
dII'UHFWl@Q‘@aiEtM&mU)e erﬂEctalue reaglting pracipdate toy fidtation.f Sus@Emd the

Jf"grh ?O%Im%vﬂ%bl agl 4 Q‘% dhtto c?é‘l't% rJHf'P{e)mr} shd th@n Q% d < fitter to

appe rance o tarting
cdﬂyctm@/vmtmahdt Sasparadbe elidtio 1®D®a0@(§mjh ang étwf@aa@ rrum Filter

{ G el
PRSI i, OO o, BB D 00T Sk g
aféunditre\tdp@pmpeund@ zwhivesalid: TH NMR44@0 Mhié MeOD) dipgr 1.17 - 1.35
Y H)$'1 %I‘% 5‘45&%01 h?’él% e'1da4t(ﬂaz atH 1' @F 9 qs! F%Boé 8 %1z, 1 H)

t he rate anot
2.833kposintiHAB.44 (¢, el=|4c£w Hz[1iH):3. 514—{dN||\/R=7(2|70@ 8\4141:!2 1A®E7Tﬁ§\r 7.63 (m,

o B 735 R TP, 2o %0 e T P 5 g g M ()
+1)C.
4?\?9(ZPCI1I or o- phenyl ) -[1, 3, 4] oxadi azol -2-yl]-2-nitro-

phenyl am ne.
Example 1-32

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

benzoimidazole.

Cl

N
o
N = N
N\ Cl
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To a 20 M. mcrowave vial was added 1.00 g (2.99
mmol ) of 4-Chl oro-benzoic acid

WON200044m0 NO- 3- ni tro- benzoyl ) - hydrazi de, 12 nlPOf/ER1dP§/062900
and 1.9934 g (8.36 mml) of burgess reagent. The
suspensi on was placed in the mcrowave at 150 C for 30
mn. To the orange/yellow suspension was added 5 nL of
MeOH and the resulting precipitates were coll ected dy
fi | tA 20 Posoletivd af phesgene infioluene KB3tult 0810 ormpelLwas adde

dr 5& fong %(h%o%%%ﬁog%ﬁb?zﬂmln 731%§m(i\g|> ] JD@I%I%% nﬂ?,aga EdiPA
(1@& uLJe:-82Gama) at 9° E)) The Teaction was stirged fp{z25 mirHyefoneghe mkilyon of
?? ggh%@@nyg%ﬁhben;?ﬁ zM?eLé" cérgo@hc acid hydrazide (50 mg, 0.155
mmel) 4nd AR Elzok)- 2Tr@|lgte Indhe iea dath was gliowat! emettosiewly syapming the
re%@t(og\’i’? o@ﬁﬁagr% _ﬁ%@@a ioh vad ktifE®tor 4Qfays The reaction was

trgng} Qgred]t@ﬁa@wrawave \zagnh]ar@drwwhr%ﬂgﬁﬁéﬁ?@m (0 mg. P.46srmmol) and
thg’{f{gt%qé ek Bly)mlcm%‘ ddidtish &sl1 50e.C o ¢9 rrﬁ"r@'dﬂﬁ’e rebEfdtOwas

as a sl urr

ditptqm) vethdr }? (§9 ¥nLv an Zactqsigww%tﬁ 0\40 mi)si{ hsﬁasa@rq Rbpeg was
an‘aeﬁthtéd Ria yellbw ofl%d %&hﬂed rater%:%@d%ﬂat (024598 ACN / H,0 +

added and it was let stir ture was then

5mM| Nt te Riferd dhe f@@l GOfMPOHAY, %NMRt(ﬁ%O MHZt MeOL) PPy 66 -
3. "72 g&ﬁe&'HY\BbB %Qas'rlm @¢M7 eaer 73 trﬁ r:ﬁH)?? W%'\?F{fd %e& H rH) 8.03 (dd,

o to give itle co rgp
Jﬁﬁ\@m@@)HZdwprﬁ?zP@ssmrH)M (nalz)741ﬁ)1 &3 (br. s., 1.7
H) 6.62 (d, J=8.08 Hz, 1 H) 7.19 (dd, J=8.08, 1.89 Hz,

H 7.26 (d, J202Hz 1H 7.66 - 7.70 (m 2 H)

E’sa'm'“%ﬁoe (m 2 H. M5 (nfz) 287.2 M(+1), tR =
2—}:2 é—@)ch‘YBﬁdﬂ y%e -@-piperidin-1-yl-[1,3,4]oxadiazol-2-yl)-1H-

Chl or o- p enyOt 1 " oxadi azol - Z-yl J*Z. e-di chl or o™- nor
bepoimidez9i®phenyl ) - 1 H benzoi mi dazole. To a 50 ml rbf
was added .2250 g (.,/85 mmol) 4-[5-(4-Chloro-phenyl)-
[1,3,14] oxadi azol - 2- I] benzene-1 , 2-diam ne, .2041 g
(.785 mol N6-Di or o- 4-
nmor phol i n- - ber )
dark Bre uton was’added .0190 g (.1 18 nmml) Of
FeCl it was allowe to stir opento air for 18 h.
The ¢ u&e was then extracted with Et OAc, and the

Cm@;ed extracts were washed with

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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water, brine and dried with Na2SO4. The vol atiles were

renoved in vacuo and the concentrate was purified on
waedwos4gel (ACNNDCM 1:9 to 10:0) to give thePCT/EP2008/062900

titlecompound. 1H NWR (400 MHz, DVBO-d6) d ppm 3. 30

(d, J=5.05 Hz, 4 H 3.71 - 3.77 (m 4 H 7.17 (s, 2 H)

7.70 - 7.75 (m 2 H 7.90 (d, J=8.72 Hz, 1 H 7.99 -

8.07 (m 1 H 8.19 (d, J=8.21 Hz, 2 H 8.27 (br. s., 1
irrbflia@ordd 168° C forH)5 miB. The fehction-@a9 zondentratep) and\iBe cafcentrate

i e e Pk iy EUEKT iabprang pyifep by

reSer4d-phast HRIOT (Z5-§0 Yo AGN i/ H®-+6 mil NHBHito afiorethe tle compound:

¢ et ’ ) | )
1A NR P, SRR "o BB 7 084 4 755 - .63 (m.
3 BMF.78Qd,3/=R15p Hmd Hyt7i.94 (ddy /=8.58a 1S3 Hxdd H-§ 20 @r. s., 1 H). MS(m/z)
ip{”lp{)o- phenyl ) - 3H benzoi m dazol e- 5- carboxylic acid
drazirde (77 ng, 0.240 mmol) and dilute with DVF ( 1
.5 nm). Heat the reaction to 800C for 1 hr. Add EDCI
2. 480 mmol) and heat for 1 hr at 80C. Al ow
E’Eazﬁ%@?o%pto cool to roomtenp and dilute the reaction

242, 6-Pictdora-phamyltteth-pyrraidiednlldl.glpradiazei-2 )1 Hyy
' LoR. Purify the solid by reverse-phase HPLC
b‘%{fl(?!'@g‘;a/gﬂ%\l/ H2O + 5 mM NHAOH) to afford the title
compound: 1H NWR (40 MHz DVSO d6) d ppm 7.63 - 7.68
4 7.73 (d, J=2.02 Hz, 1 H 7.76 -

7 (m 1 H 8.58 (d, J=6.44 Hz,
MS (mz) 423.0 (M1).

3, 4] oxadi azol - 2-yl }-pyridi n-3- yl -am ne. Conbi ne

3-am nopryidine (30 ng, 0.312 mmvol) and

dl-iBidazol-l-ylnethanethione (56 nmg, 0.312 mmol) in
(0.3 nm) and stir for 2 days. Add 2-(2, 6-

di chl or o- phenyl ) - 3H benzoi m dazol e- 5-car boxylic acid

e B e e
droPWiseth a Soldfidh sy irplidimed(Shedt 0.620 mindtyin IHFEQA ndl) aAHIEAWPA (216
qu, q?z%trjnr%gl) ta? O°Ce %lndérclklz.r q’%g]rctaa%%n %29 sf?rirécyfto?ZO 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
2.05-214 (m,4H) 3.58-3.67 (m,4H)7.55-7.64 (m, 3H)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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the reaction with water. Collect the resulting
precipitate by filtration. Purify the solid by
wo evensEiphase HPLC (25-65% ACN / H20 + 5 niV NeEI2ER200£062900
afford the title conmpound: 1H NWR (400 MHz, DVBO-d6) d
ppm 7.44 (dd, J=8.34, 4.80 Hz, 1 H 7.63 - 7.67 (m 1
H) 7.70 (s, 1 H 7.72 (d, J=1.77 Hz, 1 H 787(br
2 H 8.13 (ddd, J=8.40, 2.59, 1.39 Hz, 2I—I|)
{5([@d2 6:Dighiggo-phemyd)-8H- benchi)meazsbe(xﬂ -[1#:4loxadiRgo &ylm)rn-tolvl-
arg, I8 (s, 1 H) 13.30 (br. s., 1 H; M (nfz) 423.
1). Exarrple 1-30
Adamant an- {5 [ 2@
dazol - 5- yI] |
2-(2,6-dichl
aci d hydf'a;
1-i sot hioc

(2, 6-di chl or o- phenyl ) - 3H benzoi m

di azol - 2-yl }-am ne. Conbi ne

ph 1y H benzoi m dazol e- 5- car boxyl i c
\ ,— 0. 310 nmol ) and

anato adarmant ane (78 ng, 0.403 nmol) in DV
2/ nd heat to 70 Cfor 1 hr. Add EDC ( 119 nm,
0.0620 rrrml) and heat the reaction for 1hr. Allow the
re ion to cool to roomtenp and dilute with water
(10 m). Collect the resulting precipitate b ‘

fi | tTod ponticmef 28@6-dighlereerhenyl)-aHibgnz @imisiezelePheaseoiis asid

h;fo?'éz 0%5(%6*9?] 64§Eﬂrﬁolf>ml dﬁ*b&“%&p%gﬂé&hb%&é 68 uL, 0.512

mm@hqa]]d BHr for 3.582. Add E@CH}W@ me (%32 rempj) apd mgat(tgﬁo G for 3hr.
Ugg Joi)ﬁriﬁ fogzi@:"t %ghllu?te lfll)e réa }_gtﬁbn(vﬁfh EtBAc (7"5 W&Zn@@xt(é& with water

Exmr}pEgaporate the organic phase and recrystalllze %rom toluene / EtaAc Suspend
the sodBh a%¢ NaB . 'éJﬂ%&ttﬁe w% vOJsththl \ﬁitépérf& ;3G EB/Qfo'?trHrk@tmé

oi mdazol- -yl]- [1 oxadi azol - 2-yl }-am n

cagipaunt! @a 2athite-splid: iy hl (490 Midz, ML, Pron 238 (ﬁrﬁ)'r') 6.68 (d,
J—g éa‘%gi‘tﬂ FP)”; 9 ﬁbﬁﬂﬁ' 9% 2. r?-) 71H1€o°tJ—1?77 lrem P@?%&s U1-H) 7.56-

7 @Q,rariinbFﬁIBQr(@ fFRE8Y12 131)'- 1n(2"61 h%éﬁ@ "!?» éeﬁ)t?o%ﬁ & H); Ms

L ghdly ide (100 ng, 0.310 nmmol) and DMF ( 1 nl) to
mﬁ?e rea@\thl Heat the m xture to 800C for 1.5 hr. Add

EDCl ( 1 19 rrg, 0.620 mmol ) and heat for 1 hr. Al ow
E;J}ﬁp@qaﬁlon to cool to roomtenp and dilute with

{qain(gﬁaélpBWro-gggg\gll)rlaﬁfl:}g@tzgl%|&§zsol1||5t-)lll]n[ql :P 2]%9(21 faEngtf yB phenyl-

amine.
c
N
AN
N
S N
o ¢

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 EDCI (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

OHER

(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 /

84



solid in boiling ACN. Allow the suspension to cool to
roomtenp and then 4 C. Filter to collect the white

wa edwm404Buspend the solid in 1 N NaOH (3 L) apdi/BP1008/062900
for 20 min. Filter and wash the solid with 1 N NaCH,
water, and Et20 Dry the solid in a vac oven to afford
the title conpound as a white solid: 1H NVR (400 MHz,
MeOD) d ppm1.17 - 1.35 (m 3 H 1.42 - 1.49 (m 1 H

EtDAB0 Allow tGdog.nColecHhelsoll, wash avith Et(2 a0d drgin@svaczoves to afford

oty gD v (gt st by onc

J=T.30M4,d, H\IE GAJFA06 Hz, I)H)77.62- 7.68 (mJEB) B3 (d.£0.284H2,1 H)

7 3
i e L S B G e
Jq&@z@lﬁﬁwhﬁ)ﬂ%e(ddol%@aﬂ@é*%&ﬂ 8Ss(tauternerB,at, J=1.01 Hz, 1
t I 3 0=

R SpRREmELA. £ SPGBl oo dn 1AWy ol 1R0: B - 220
(Mmm) in DCM (3 nmL) and EDI PA (108 uL, 0.620 mml) at

0O C. The reaction was stirred for 25 mn before the

addi ti on of

Examipled-i chl or o- phenyl ) - 3H benzoi ni dazol e- 5- car boxyl i c
{5%’12-(@ ei‘méﬁl%% %ﬁeé;ﬁ%nﬂ)en%%ﬁéam&] ﬂftﬂ'q%du&zél ﬂw, (3-

e Ice was al to nelt, sl

mmwr@enh&anua@u on to roomtenp. The react i on vvas
stirred for 4 days. Jhe reaction was transferred to a

m crowave Vi aI charged with Burgess reagent ( 1 10 ny,

0. 465 mol ) e re heated by m crowave
|rrad|at|N on o/ ' 15 min. The reaction was
d(glutedem h Et 0AR (50 nL) and extracted with water

(10 ). e organi c phase was concentrated to a

-@ il and purified by reverse-phase HPLC (20-45%
ACN=Y H20 + 5nM NHAOH) to afford the title corrpound:
1HNI\/R(4OOI\/Hz MeOD) d ppm3.66 - 3.72 (m 4 H 3.90

; tlo‘l’\ g 66<§chlor3 gpz%nﬁgBHfbeHQou% ﬁ)%Zol(ad&ca}Ec?xyﬁ@acud

hmraa)de ﬁ m;nq) I(IMMF)L (3 @kh@ﬁq %rnpil’gg(y phenyl $soth|ocyanate
63-uL20. §1M|)0Jrfa SPRRY19Kr6 AGE'HDCHX’WQ% dgyi nﬁn"ol)?an@] Ho48to 80°
di azol - 2- ) - 1 Hbenzoi m dazol e % saol ut i_on

Ciarddgeine pﬁn p@wmerﬁ@ rqerstemp, dilge hegeagtion withe=O &aééﬁij) 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,0. Dry to afford the title compound: 1H NMR (400 MHz, DMSO-d6) § ppm 3.78
(s, 3H)6.61 (dd, J=8.15,1.83 Hz, 1 H) 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, J=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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dropwi se to a solution of piperidine (31 uL, 0.310

mmol) in DCM (2 nl) and ED PA (108 uL, 0.620 nmmol) at
wO2@00der N2. The reaction was stirred for 40p@i/BP2008/062900

before the addition of

2- (2, 6-di chl oro-phenyl ) -3H benzoi m dazol e- 5- car boxylic

acid hydrazide (50 ng, 0.155 mmol) and DMF ( 1 nl).

The ice in the ice bath was allowed to nelt, slowy

warm ng the reactioncto roomtenp. The reaction was

stirred for 4 Treaction was diluted with

Et OAc (60 rrL)!and bed with water ( 10 nlL). The

or gani c ph e sicongentrated to a yellow oil. The
yel | ow 0| s added“to a microwave vial charged with
THF 5y m_) and Burgess reagent. The m xture was

hea ed 9 m crowavei rradi ation to 150 C for 15 mn.
The reacti on was concentrat ed, and the concentrate

) R A B0 9 P8 e 1
meRb:thidbe 6@8%1@(0‘606 l‘hm i BMIrIt SHalQkndtstir tof #dw.dAdh@-(2,6-

aiffiblo ‘éot%ﬁ{:‘i@%@f}%%nz«%rﬁy}%@e!s“%% adfFffka %%é” %bJ%J ﬁ)éié%f mmol)

arVi DIHF((ﬂi mL).=8tirsfor 3idaysl A:q;d EDOU1{21thg, 0:982 sgnol)latgighqqz to §0° C for
43_911514 l%% (c%rghrﬁs dhtft&tﬂ?-:ore 'W?\)Eécé;\é 3o f i o%ﬁd e@%{mlﬂ?w ter (10

or o- din-1 -yl-
mj-Bany ‘oNaNJaCai 610rzL)y quqnmrmuew%amss end Nlozotoo/%tand overmght
F|ﬁ&9rJ tHL E@‘ﬂblﬂgd B efsnaﬁdcdlééﬁ'?ﬁe ééﬂ@éteH |sol|cpw§|4- Etzfﬁ'TQJspend the
ed dropw 0 a solution of pyrrolidine

scdm in beiBmOolveDe Eﬁ%w#owzhmyspanﬂom Jonl tof & and COI'esMhe
as?\t\mfpl e, nﬁ@rﬁfy Me sofi§ %y rRRF pHAsERPLE! (RO Legb % NCNPH,O +

ore the addition

5 gl\E NHeOU) tetafiordthe ﬁﬁﬁWWPQ}Hdbéh‘zWRl (4eQ MiHz. BMS&-8)d/prna 2.46
(s,?_ﬁgﬁg?gclggfs%% A4 164, 07. ?é@nfﬂmw 7@@ 1N‘¥P7 f4 (drk2.02 Hz, 1

h™ was re reaction

HRT BB s ds.t  Hg Bio¢t @d/e'i"ﬁ{‘@h? 46 tize! Hé§6t3| brn Swéé")l“?e%ﬁ Elg JFHS3 Hz,
1@21@8&% . PHIMERioLasb@ egoncentrated. The

ncentrate was added to a microwave vial charged wth
Burgess reagent (220 ng, 0.930 nmol) and the mixture
ERGAPRA.39 150 C for 15 mn by microwave |rrad| at| on
The reaction was art|t| oned between Et CAc an

(61(ilopn-gwidin- 3% nk2s5 et?m%ﬂtnhsvw%‘aﬁr};emﬂ?é%‘ fby'l-
[1(@1]%&%&616!5%@%.(25 - 50 % ACN /

Cl
N
3
\_0 c
O
Cl H
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

86



H20 + 5 MM NH4OH) to afford the title conpound: 1H NWR
(400 MHz, MeOD) d ppm 2.05 - 2.14 (m 4 H) 3.58 - 3.67
W@ 2009440 7.55 - 7.64 (m 3 H) 7.79 (br. s., 1P¢H/EF20981062900
(d, J=8.34 Hz, 1 H 8.19 (br. s., 1 H; MSnz = 400.1

(M+l) . Exanpl e

1- 35{ 5-12-(2, 6-D chl or o- phenyl ) - 3H benzoi m dazol - 5-yl ]

-[ 1, 3, 4] oxadi azol -2-yl}-mtolylam n b. To a sol ution
mb)fand 1 N NaOH (10 mL). Combine the aqueous layers and allow to stand overnight.

E\?aggé’uﬁt’hg n?eﬂ'za%gce)&}ft]e) ﬂqg@@g%elalaqu%ﬁé?g@%@wg' c
cafected 9¢|Id|V59tbt EQ.c Fambine tigsolidiwithghe nesidusdiom thedraanig phase and

p%gf t&é {#atgﬁal Hf?é%fs@?haé&ﬁhﬁ!@o 06338 ABKOIH 5}’1'43@ nWNHb%) to

cooling to roomtenp lute
afforchtheitite compourit OktNM7G(4ﬁQ)V|H¥n BMSQa- d@)c’i PRAN r56v0§lt~é18 121'52 1

r -t I
1% FEPORL M 7a0acl MBS (6 PRRa R T hR g g 13
s.CbH) &dﬁ (dche=83Bi 2190z h! WDBﬁMﬁtéZ Y4rite, Etmon*@ (&f T b d3.31 (br.
sl t c S a white solid: 1H NWVR (400 MHz,
Nﬂ%b)l\h%hq?z gg@ggmﬂa 3 H 6.90 (d, J=7.58 Hz( 1H
726(tJ777Hz 1H)737(d JMHle)?.43
H) 7 (s H); M5 iz

5:[243,@ @cbmphemgﬁﬁft@n;o%dazol 5-y|] -[1,3 4]oxad|azol 2-y|} (6-
m{eﬁ,o[xg F(g?.,d@ aygtgn%g phenyl ) - 3H benzoi m dazol -5-yl ]-[1,

di azol’-'2-yl } - phenyl am ne. To a sol ution of
2 (2 6- di chl or o- pheny ) - 3H benzoi m dazol e-5-car boxylic
acid hydra2|d .466 mmol) in DV (3 nL) add

phenyl |soxh| uL, 0.512 mmol) and stir for
3.5 hr. ('179CI 0.932 mmol ) and heat to 8Q0C
for 1 on coollngto roomtenp dilute the
ré@@(io Wth Et OAc (75 nL) and extract with water (15
m) . aporate the organi c phase and suspend the

resulting residue in 1 N NaOH (5 nL). Collect the
sol | Gorabide GeeshinavBinhethetyenyridima k@4 wlh @.606 mmolypnd di-imidazol-1-yl-

mQﬁ%LéJHi%né ngéerﬂ§ hd ﬁe%%og/}l bﬂw § 8 rﬁg%d sHPiok 8. AH& P26

vac-oven to af
dighterotheny)- aldﬂapozmmldasolaﬁ Qﬂrbwm acid Rysirazide mﬁommo(wmol)

M d@kado BB ?orol%r(i\d 256 ?19/9 oled’i)m%o?)%néﬁweatto
ar g £ RIR)Rbgflo BBG fordthr{ hag EBCLBHISHs, o

803 for 1y Upon cooling, dilute the reactlon with 'E_?OAC (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 NaHCQ; 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=8.84 Hz, 1H) 7.62-7.67 (m,1H)7.70(s, 1H) 7.72 (d, J=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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7.73 (t, J=1 .89 Hz, 1 H) 7.77 (tautomer A, d, J=8.59

Hz, 1 H) 7.83 (tautomer B, dd, J=8.46, 1.52 Hz, 1 H)
W(72(ﬁ)1/0((1;lm J=8.46, 1.52 Hz, 1 H) 8. 05 (taut omePCBEPIH)S/062900

J=1.01 Hz, 1 H) 8.17 (tautomsr A s, 1 H 10.68 (s, 1

H 13.30 (d, J=4A7 Hz, 1 H); M5 (nmlz) = 422.0 (M1).

Exanpl e 1-37

{5-[2-(2, 6-Di chl oro- phenyl ) - 3H benzoi m dazol -5-yl]-[ 1,
(3K;I=ﬂlbmepliérqdp{5-[2 -(g/6}di¢Blororphéyop )y 3itbengdimidadolS:ylJFo a

|
[1?%12)(%88? h% 36' Smr'J eényl ) - 3H benzoi m dazol e- 5- car boxylic
aci d hydrazi de (150 py, 0.466 mmol) in DMF (3 ni) add

3- met hoxy phe hsot hicacyanate (69 ulL, 0.512 nmol)
and stir for : EDCI (179 ng, 0.932 mmol) and
heat to 8 27 Upon cooling to roomtenp,
dmlute t\he, reaction with Et QA (75 nmL) and extract

>/ (15 nL). Evaporate the organic phase and
/ dithe solid in 1 N NaOH Collect the solid wash
w twat er and Et20. Suspend the solid in boiling

toluene / EtOAc. Cool the suspension to 4 C and
filtBoasdbtdn difms(ZsﬁadiibldonNi-nHenﬂl-Zlﬂ}beAgamidazulsgﬁecm‘bd»tyﬁc acid

hyt %Fiig?%(jsﬁol Ng'ﬂ%@fnenﬁ‘&ginjﬁn\igﬁ &%%ibé‘d$§-chl% g&l i%&ﬁioéﬁniaﬁe (69

ulg Arfi@um©dol) Zikt BiivRor UTBhivHAd ERGQY a@yngdo ,sgmmndsarqctheag to 80°C

fo[:}o Bir) gL\lEon st ét%g&rﬁlzter?lagiﬁ gt i me the Hacyipd Pqitﬁ E&@b& 150 mL)

artl ®dra¢tdieith Water 38, mly. 269 TH NaOHH)10 MLY0 Dfsthebrggniqptease over

N%%‘t aia’eg%pa(_r%te%g gol\géivt Hgl' r%gﬁ'l% élllg%ciu]eohg pﬁiéles cr(ubfg 4°533 ’and

files 2Compine the scﬁyzjaapqi suspepd them in b0|l|ng toluene / EtOAc Cool the

L%%ﬁl][l%?(rg % ﬁr‘!‘tgl]llt‘é O\N%gﬁ %?h?lﬂ‘ tﬁl Iéﬁ'_['fﬂ/‘i‘@é%rdgfhé’ fitle dohmpound
asg3a yhijte acphdnéJ-UdMBl (AD M@N@fﬁgg‘)@tm 79y (daH, /a7 .PB62.6,0.76

19 2057 458 ,g %g/ghﬁ’rgé‘ﬁg%sgmy P 7RB0eLEY Gt k)R R0 & 1)

nmo for Add
722 (@ ,/82.02 Hz, 1H 7.75- 791(m 3H)811(brs 1H)1099(brs 1H) 13.28

ql ch‘I 9y g,@%gfg;(ghh §id%|p@n20| m dazol e- 5-carboxylic acid

ydraz

Example 1-42
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(2-methyl-
pyridin-4-yl)-amine.

e
CI

GYYQ/

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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and DVF ( 1 nlL). Stir for 3 days. Add EDCl (179 nmg,
0.932 mmol ) and heat to 80 C for 45 mn. Upon cooling,
waledoah@4stdhe reaction with Et QAc (50 nl) and exPCHEP2008/062900
with water (10 nL) and 1 N NaOH (10 nL). Conbine the
aqueous |l ayers and allow to stand overnight. Filter
t he conbi ned aqueous | ayers and wash the coll ected
solid with Et20 Suspend the solid in boiling tol uene
arld BMBAL5 )| bieat o808 CSpretei ddd EQCE GHI9 me, 01932 mme!) and heat to

T T

water @bmalr) d Drhthetdrganic plmaspovauNa.SQ. MMRCo@Otratez Take the

o?lyg? aqg?fp %8 %%ﬁlﬁ%é&t?@@dzog’l% QdC éc?ec’%ﬁe'%sulﬁng[?z
4

oreciblota 2Py by sSverse- s HPRC(@1. 459 AN | 016 S1pi NEIOH to
af@rd ﬁre]tr?ie Q?ﬁw oc?nd asla f@ht §e|VoQ: s{dﬂd( 1IZWI5EXdﬂZMH% df&nsé)odes?& 00°C)

8 p@n @m6d503 HW B8i( qhti 3—§|7;3 2{54 Hz-1 H) B4a|($;HI lzb)r?35%héﬁil(m 3H)
z dpz 3 a I €)=
R B R P R (0 e 4 e e YRR oo e
1thcM$im/Z ﬁﬂéé@dM—’fl)—yl met hanet hi one (108 ng, 0.606 nmol)
in DM (1.5 nL) and stir for 4 hr. Add 2-(2, 6-
di chl or o- phenyl ) - 3H benzoi m dazol e-5-carboxylic acid
ExgraplaAr4 (150 ng, 0.466 mmmol) and DVF (1 nl). Stir
2L SHiord- Sﬁmn-ﬁﬂsi{ 2,6- &lzﬂldm-phgnﬂ?-aHmzblrﬁﬂazél@&I]I 0
80 C for 45 mn. Upoh cooling, ute the reaction
[Mﬂnxeﬂlm! -2-gramine.and extract with water (10mL) and 1
N NaOH (10 m ). Conbi ne the aqueous |ayers and al |l ow
and overni ght. Evaporate the organic phase.
¢r the conbi ned aqueous | ayers and wash the
éd solid wwth Et20. Conbine the solid with the
r €si dde m t he organi c phase and purify the materi al
by reverse'phase HPLC (20 - 65 % ACN/ H20 + 5 nM
NHAOH) to-af fior gt itle conpound: 1H NMR (400 Mz
DVBO- d6) d pphr¥. 56/ ( J=8.72 Hz, 1 H) 7.63 - 7.68
(m 1 H 7.70 (s, 1"E)n7.72 (d, J=2.02 Hz, 1 H) 7.86
(br. s., 2 H 8.13 (br. s., 1 H 8.16 (dd, J=8.78,

i3gg &%I%ipé 4?@i§ol-§-éaw;w%§}ri:?fnze9(ii8ﬁ@8 péo%@b 384 bmidazbl1-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=4.17Hz, 1H)7.62-7.68 (m, 1H) 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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Exanpl e 1-40

{5-[2-(2, 6-D chl or o- phenyl ) - 3H benzoi m dazol -5-yl]-[1,
W@ 200poxadi azol - 2-yl }- (6- nmet hoxy- pyri di n- 3-yl ) PEITEP®08/062900

Combi ne 3-am no- 6- net hoxy- pyridine (64 uL, 0.606 nmol)

and di -i m dazol - 1-yl net hanet hi one (108 ng, 0.606 nmol)

in DMV (1.5 nm) and stir for 3 hr. Add 2-(2, 6-

di chl or o- phenyl ) - 3H benzoi m dazol e- 5- carboxylic acid
{5H2d2,6:Dicklotd-pbemy)-3ld-beasoimidazol-ar] -Ibi4]oxadiazgl-2-yi-46-

; o _._@d_%n (179 ng, 0.932 mmol ) and
t"ﬂggg%t‘%hg%;yéw%? rﬁagpon cooling, dilute the

reaction with Et OAc (50 nlL) and extract with water (10

m). Dry the orga %@ie over Na2SO4 and

concentr at g. l@ ura e concentrate with hot EtOAc

/ toluene tg obtaim g /white solid. Suspend the solid

ings rat>\€d NaHCO3 and stir vigorously. Collect the

solid a W purify by silica gel chromatography (10 -

100 tOAc / HEP, O - 50 % MeOH / DCM to afford the

title conpound as a white solid: 1H NWVR (400 MHz,

DMS i i - =
62@&'@3mé134%%636-§ﬂ‘lu6§)me%ﬁ£yr?ﬂ|r$€9(96dn7gg\b:&684mb|§ and dH)

midappi-ry Faetp et ienf (108 g, 008 rirgolin DM (f 5 i3 pna s overight
Add 24t aRhlordiBheny F-3HASsnzdimidazolke-5-darbbxylic 86id-hydradide (150 mg,

0. 483 2 e 1 LY S o8 1 Acaloeiar M. D2y ang heat
to(89° C¥orH) hrl U3 co8lingl ditdte thd. rédetion with BtAC W% milyarml ébddcOwith

M1) . ) .

w3 316 POY 5% Shaaf har8 oo NasSB: AP R B SANS P

the rﬁm{w byasn?b gBtahrdmatbdraBhy! {3& sdile@bll /D2M) It§ afforttiee titEo a
ution O . .

copRoBe 831 PR AT aile SRy I NWIR (GOR Ms12 PSS (8. 3R 71621 68 (m. 1

HecT A (dver ez Hge1 AL 303m0 /=077266, Trpl 78i(taufdkier(@ JB.5p Hald H)

TR (IS S8l i T g

(tdisther! @, BOMH8 HAN HIB.2M (lautéddhéow 1 H) 888 (d,at=8/59HR, eH)B.90 (d,

BT R v B 15 2 T2 S e B Ay
t he organi c phase over Na2SO4 and evaporate the

Exsa?rlnp\flgqt-ﬁ Conbi ne the aqueous phases, chill to 4 C, and

3,5-Dimethyl-4-{6-[5-(4-trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-y[]-1H-
benzoimidazol-2-yl}-phenol.

OH
3
NH
F
F
F 0
P!
N\
N~ N
H

A. 4-[5-(4-Trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-yl}-benzene-1,2-
diamine.
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filter. Conmbine the solids and suspend themin boiling
toluene / Et OAc. Cool the suspension to 4 C and

wo pdovos0410Mash the solid with Et20. Dry to af f opdi/EP®08/062900
title conpound as a white solid: 1H NVR (400 MHz,
DVSO-d6) d ppm 7.07 (ddd, J=7.96, 2.02, 0.76 Hz, 1 H)
7.40 (t, J=8.15 Hz, 1 H 7.50 - 7.55 (m 1 H 7.62 -
7.67 (m 1 H) 770(s 1 H 7.72 (d, J=2.02 Hz, 1 H
7. 75To-a 30 o1l \iahwas adiled 0519 (B11. mmol) ofi3, m)dlamngw(zwdra@de 25

m o%Cﬂ?ﬁ ﬁg qur 391 mrholybi 4- MR Bofethyftpier isbhfocyanate. Allowed

to{sgr ?tZ 4(fer 62 i The glnb spnRengioh WIRcpRseARer da yequosng yseq! directly
m%ﬂod'llé% @&Pl Mg hg(vﬁo'm +h|)/|t9¥r1' ) ﬂﬂetlﬁ(yl i’o QU‘nﬂ_escmt vnaI was

I ne

added 16139 s memqmﬁém SR, 706 o5 & & BOBMAIANEDC.
AI\ e%sl(r at 605C%9 3 ﬁnﬁdaédl vafeY einfiftgbred offiddii® UsédBlirectly in next

l'oro-p 5%/53 benzoi m dazol e- d-carboxylic aci
reaytmnai\ﬂ%@ﬂ/@h Py (+d)) 68 1#oMpn® DVF (1 .5 M ).
Heat to 80 C for 1hr. Add EDCI (179 ngy, O. 932 nmol )

Bag)6.0iRdthyl-a- {8Q5-T4 Ffrifluckomethytipaenyamind)q1,3¢] bxtdiaidra-y]-1H-
reactjon with QAc (75 L) and extract W th water (15
benzpimidagol 3yl &hﬁﬁﬂﬁ c phase over Na2SO4 and

concentrate. Take the concentrate up in boiling

t ol Uﬁﬁﬁltl/e oﬁt’r@éﬂncﬂwds pmhreﬁmnélog‘ouﬁolsltm of Intermegiatet 2.ngxcept,
TSR PR e IR R s
camspoaintl] GHINMR (4GWER] DFSOLIB) BiRr( 200 (3vIBH) B85, Eﬂ-B O 7.84

"1%3;‘ Cﬁ,oggf’ 4R }9_')65% a 1%§6 &!?qg BI%-I)T'?'?Zgl I—@d?vfs (i) 466.0

MIF8), &8 Ha7, MetH)107 87 (dd, J=8. 44 1.47 Hz, 1 8.16
(s, 1 H 8.27 (d, J=5.69 Hz, 1H) M5 mz 4370
(Mtl). Exanple 1-43
(2-Chloro-pyridin-4-yl)-{5-[2-(2, 6-di chl oro-phenyl)-3H
Exdrepledi-46 dazol -5-yl ] - [1, 3, 4] oxadi azol -2-yl } - ami ne.

(AR i RSP R St BB )
[, h4loxedigzal-2-glamineind stir overnight. Add 2-(2, 6-

cl

N
AN
S
\__o c
ﬂf
N H
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 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 (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,O + 5 mM NH,OH) to afford the title compound as a light yellow solid:
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di chl or o- phenyl ) - 3H benzoi m dazol e- 5-carboxylic acid

hydrazi de (150 ng, 0.466 mmol) and DM ( 1 .5 nl).
woe@b/04@180 C for 1lhr. Add EDCl ( 179 ny, 0. 932CTRP10)8/062900

and heat to 80 Cfor 1 hr. Upon cooling, dilute the

reaction with EtOAc (75 nL) and extract with water (15

m.). Dry the organi c phase over Na2SO4 and

concentrate. Purify the concentrate by reverse-phase
1HIRMR (405 MHZ,DMBCNG) Spitd1-8358s,AVHNA4 Okd, t/e5.48f ©b83IHzhEH) 7.63 -

7% dg?'fg%g&‘i’]to%é 4 %Fb'@‘%f%l)q’ g1t Wté%gr 44 7.91 (m,

1 (H1NB.0B (Hutofnat0d, (450.88 H 1H)73319((¢hi4tomer7s 30H) 8.496d, k=558 H3, 1 H)

1130 10351 @ L g B sl AR e iy 807

8.29 (d, J568Hz 1 H 11.58 (br. s., 1 H 13.32

E%%,s—, 71H) MB mz = 456.9 (MH1). Exanpl e
B 5 2 (2, 6-Di chl oro-phenyl ) - 3H-benzoi m dazol - )éf]
{5-[21(25- Ia]cbigggvfmgayl.) gHybqnngmdazol -5-yl]-[1,3,4]oxadiazol-2-yl}-(5-fluoro-

14 mﬁg yl -pyridin-3-yl)-am ne. Conbi ne
p%ﬁa'B 2U§I tréqul uor onet hyl - pyridine (98 ng, 0.606 mmol)

and d| i m dazol 1-yl -aret hanet hi one (108 ng, 0.606

mol ) in DWF -6 nd stir overnight. Add
2- (2, 6-dighl oh H benzot m dazol e- 5- car boxylic
aci d hydgazide {150 ngy, 0.466 mvl) and DMF ( 1 nl).

Stir_foor 66 hr. Add EDCl (179 ng, 0.932 mmmol) and
hgm/ao Cfor 1 hr. Upon cooling, dilute the

rea nwth Et OAc (75 L) and extract with water (15
nm.). Dry the organi c phase over Na2SO4 and evaporate

the sRLyGNS. aHPr"rUSfﬂMor{)'"b%eBlﬁé/(GB#ﬁ hye6d llnh‘ﬁﬁ) u9§|b|pha5|c|solut|on of

chronmat o to afford the tit

CHBhbame) et Eatuetad NAGE: GSImid: AgH INRBOGREORR Mt
4@'@%%&)@)“,-%1%%J or?;gnlc _;)Ea@ar(d’@tlﬁ) %é’#)eac?uoﬁlnddﬂousﬂrf%r Ql\r Add

2:§28; dsnbI%PhqnwlA)SHrbwomq*am&ﬁca@Pm@c'drﬁy%%ZHF (548 e, 0.455
mﬁwo%”an@rﬁlr f%r Hhr 7A(9c§5a<§d?||t1on&Fﬁa%o‘rg’—ﬂuélroJﬁE/n@n@ it ﬁ'lgtﬁ .§08mmol)

8. 21 (tautaope ,

agd-glrggerp@ht 1F|‘tﬁr tlge Qgc%qp anﬂ%@jhwolleffeg)so@wgﬁ D@.;\X
Cbﬂcelﬁat%&hé Gr aAicph8de btzhe filtrbbe antiobiewittBe SokdViddd DMF (3

) SVEFREN iy ma. 0&1PSDol 899 e rRERIa o BREF Ry the
relact3on4tbQ2§6Idb 2ddvh tednpy | Dituld- WRMEDAD (@8 86ll)-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, 3 H) 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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2-yl }-phenol . A

4-[5-(4-Trifluoronethyl - phenyl am no)-[ 1, 3, 4] oxadi azol -
w@200bp4daenzene- 1, 2- diam ne. To a 30 nlL vial WwaBCHHEP®AS/062900

0.5 g (3.01 nmmol ) of 3, 4-diam nobenzhydrazide, 25 m.

of DCM and 0.61 g (3.01 mmol) of

4-triful oronet hyl - phenyl isothiocyanate. Allowed to

stir at r.t. for 72 h . The pink suspensi on was

concentrated in vacue and used directly in the next

reaction. y 37 M(+1), tR =1.10, Meth 10.
To 20 nL sci i dded 1.03 g (2.61 nmol) of
the crudgs and0559(2 87 mmol ) of
EDCI . Ai\lo d to Stie at 60 C, for 3 h. Added water,

a iltered off solid. Used directly in next
réactioh. M5 (mz) 336.0 M(+1), tR = 1.24, Meth 10 B.
3, i met hyl -4-{6-[5-(4-trifluoronethyl-phenyl am no) - [

1 , 3, 4] oxadi azol -2-yl]-1 Hbenzoi m dazol - 2-yl}-phenol.
The title conpound was prepared anal ogous to step A of
Cbmbipe Feghinbd-a-raethibpyeigihe (660mg eB608 mmolyiant wi-enidazol-ddded

enerioBR LS e rp s BV kst T i 2% e
dl(:ISIoroﬁbHElhylﬁ3EQ>e650|mifia%le%—ﬂa'Bbexyl?c 8d (Wdragdé-llﬁﬁ g (486 mmol)
i DMET b SdBE3 6947 (ASHEDC 12 rbsoogByioh ey o © or
1 he. 48pon cooling, dilute the reaction with EtOAc (75 mL) and extract with water (15

Wé?mgé%g’}éaﬁ: gﬁ i agep l\f%éla)% alr{cse\lagor(a?é tﬁe %bﬁ/@ﬂo rFQlﬂ%ﬁQ)‘éSldue

by &vén]sephdseaMBLC 230445 YaMTNe H,QonhimveNH,OH) to afford the title

oYl aa 2 Ry Psbin i NV op R Baacy BBEs B A e b

73?/(;@ (=4 805-!m11)—1|)3’rﬁ2 -St.68 (ngVvielnT.ghtd, :/;6?.02 B-ZgJZHaiT .70 (s,i 1H)7.83
ehjara] 257 538 O T SREE AT S BRSO TR Fors. 1

13.28 (16. S, hH ); MElch/EDEB6.9 (W#9).ng, 0.932 mmol ) and heat to
80 Cfor 1 hr. Upon cooling, dilute the reaction with

Et OAc (75 nL) and extract with water (10 nL). Dry the
Exargpleilcddhase over Na2SO4 and evaporate the sol vent.

(12 2 feYDicARrb pheHyiF-3H-benzoimidazol-5-y1]-[1,3,4]oxadiazol-2-yl}-(2-

methoxy-pyridin-3-yl)-amine.

cl
N
N
AN N N
0 N>\/O ci

Combine 2-methoxy-3-amino-pyridine (75 mg, 0.606 mmol) and di-imidazol-1-yl-
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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by silica gel chromatography (3-6 % MeOH /
foll owed by reverse-phase HPLC (20 - 60 % ACN / H20 +

W 20080MH40OH) to afford the title conmpound as aP¢T/gP1008/062900
yel l ow solid:1H NVR (400 MHz, DVBO-dB) .dppm 1.33 (s,
9 H 7.41 (dd, J=5.49, 1.33 Hz, 1 H 7.63 - 7.73 (m 4
H 7.78 (tautoner, d , J=8.46 Hz, 1 H 7.81 - 7.86
(tautomer, m 1 H 7.91 (m 1 H 8.06 (tautoner, d,

by \évers8 phate HRLEN3IBSA D ACHUtOer§ md] NH.OH) 18.afford the title

cc"];ﬁ:p?sdu%g a%jight tg%%@: m@@fg @g‘?\rnpl-ﬂzg Df}/fsé]-%) S5 aDe &: 3y 7.07

(d544 7277 2,99-HIX, dIH)GT. 62 phésiyth) + B ﬁema alrtis@aim i -H-K7q (s 1 H)

4 fl
Epsaspn S B2 i oL B R e B L g -
H) 13.30 tirphat HE, WISInofkz i=c4b2¢F (MBHEI 3 (15 L) and sat ur at ed
NaHCO 3 (15 m ). Add thi ophosgene (46 uL, 0.606 mmol)

to the organi c phase and stir the reaction vigorously
Example 1h5Q Add

0 Y
(L2 oD bl BRI BRI P BlBan LRSI, ©
trifid reniethyl-pywidin2-wivamine- f | uor o- pyri di ne (68 ngy, O. 606
mol ) and stir overnight. Filter the reaction and wash
the collected solig with DCM Concentrate the organic
phase of the f i e g combine with the solid. Add
DVF (3 ..-. /'ng, 0.910 mmol) and heat the
reactlont hr. Al'low the reaction to cool

t &.r oomt . Dilute with EtQAc (75 nL) and extract
T}h’@ﬁ (15 nL). Dry the organi c phase over Na2SO™4
and concentrate. Purify the concentr at e by silica gel
chro phy ( % e ve
Phas T 2 Ao sty R e e (BN ra Pl g Paasi
sdliitentof CHE| L@ L) add astuaatemma HCOp(250mL)1 dd\RiopHEsyehkif78 ul,
1 %%gt%)tae Rr%%% p se inq_ﬁtt?gn%hctllog%fz?usﬂ/ féisiz_bﬂ*g Hﬁiparate the
patds add-OxtpHtt the. e@ﬁedrdza phiselwitB O3EC1{ 2aumlg m&loncentrate tHe combined
. r . Jx :
oy Wy copboto P |y Iy 2 By ey o
bérivieih)idazelearoarbodylid &cid 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) 8 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-y!]-[1,3,4]oxadiazol-2-ylamino}-

benzonitrile.
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{5-[2-(2, 6-D chl oro-phenyl ) -3H benzoi m dazol -5-yl]-[1,
3, 4] oxadi azol - 2-yl } - (4- et hyl pyri di n-

wW@200bp4m0 ne. Conbi ne 3- am no- 4- net hyl - pyri di neP¢BBP200§/062900
0. 606 mml ) and di-im dazol -1-yl net hanet hi one (108 nyg,
0.606 mol) in DVF (1.5 m ) and stir for 7.5 hr. Add
2-(2, 6-
di chl or o- phenyl ) - 3H benzoi m dazol e- 5- carboxylic acid
hydrazi de (150 ng, &46gswqpol) and DMF ( 1 ml ). Stir
for 3 days. Add EDCl ( , 0.932 mmol) and heat to
80 Cfor 1 hr. Upo Ag, dilute the reaction with

EtOAc (75 m ) ram extragt with water (15 nl). Dry the
or gani ¢ phase '@ 850t and evaporate the sol vent.
Purify the r esiydué by reverse phase HPLC (30-45 % ACN
/ 5 NFHAOH) to afford the title conpound as a
lig 1o sid 1H NVMR (400 MHz, DVMBSO-c/6) d ppm

, .30 (d, J=4.80 Hz, 1 H 7.62 - 7.68 (m
1/H)772”(d J=2.02 Hz, 1 H 7.70 (s, 1 H) 7.83 (br.

ASB és ) hb Jmﬁ:})% phe‘%gl%% @'E]oﬂad'ﬂzo? 2%1{19'1-0] Beﬂz@rﬁtrh@ 1H)

|\/5 nT lze Hilem;guprg; prqgaggﬁpqr@logougto step 2\ of Example 1 4@ MS
(rﬁé)%g’%é@l (ﬁmt h.@efmememvl ) - 3H benzoi mi dazol -5-yI]-[1,

oxadi azol - 2-yl }-(2- nethoxy-pyridin-3-yl)-am ne.
Combi ne 2- net hoxy- 3-am no-pyridine (75 ng, 0.606 nmol)
Bass. -zermi@ﬁ@ﬂ -gheflyESHB&Ridn R ol-4-) §-[113,4] Ox&ififz 20| )
§LqDﬁ/hF( o%md stir for 7.5 hr. Qﬂéd 2]26-
VBFEW}OPWZBHEHW ) - 3H benzoi ni dazol e- 5- car boxyl ic acid

hydr fizd e d uR8 waf pfpRrddaalo angltoEMp B of IménmedBité 1. 1H

oy S O b e B P BB P -

7%5@4\02 HY 7.9l A3cB4epid, e H) Woi h8\eat(ey, 2 61H) 8116 - 8.2aymt e H)

s e 5. 0 BeTr dstie ey”%%%@%b oo AnE (ks 428 oY e . =
1148 QathS10MM NHAOH) to afford the title conpound as a
Iight tan solid: 1H NVR (400 MHz, DMSO-d6) d ppm 3. 98

(s, 3 H 7.07 (dd, J=7.77, 499HZ 1H)762-768

Ekample +527. 72 (d, J=1.89 Hz, 770 (s, 1 7.74 -
S S sl ey 3 it Sy
bbdfzdithidazol 331} Hekibl ) .

NH

[o]
\
F ~ N
N N
F H
F

A. 4-[5-(3-Trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-y[]-benzene-1,2-
diamine.

The title compound was prepared analogous to step A of Example 1-45. MS
(m/z) 336.0 M (+1), tr = 1.24, Meth 10
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Exanpl e 1-50
{5-[2-(2, 6-D chl or o- phenyl ) - 3H benzoi m dazol -5-yl]-[1,
W@ 20bpoxadi azol - 2-yl } - (5- PCT/EP2008/062900
trifluoronethyl-pyridin-2-yl)-am ne. D ssolve
2-am no-5-trifluoronethyl-pyridine (164 ng, 1.01 nmol)
in a biphasic solution of CHCI3 (25 ml ) and saturated
NaHCO3 (25 ml ). Add thi ophosgene (78 uL, 1.01 mmol)
Bi 35DimethygAn b dS-thtrifbicaemethyi-phemdaming) 41 ,érﬂwa}b@m;@rxll -1H-
[ te the phases and extract the
b%’%&erﬁIHEZ&z @%ﬂ@ﬁﬁl CHCI3 (25 mM ). Concentrate the
corrbTh@etdle@Pg'@ﬁw@dsWéﬁlrePaﬂ@é anplegewne stan Betintgsmediatovi- 1H
NI(/II?( (%%MHZABWS% Q% fﬁppﬁ'h 6@838 OJ:Q*WH& )3 %W@@(soam)dfaﬁOddGJ—? 58

5- car boxyl i ¢ aci drazi n‘g é
Hz (1 H) %@%rﬁﬁélﬁm 1§dﬂ 7@3017(%9'8 On%H 786t HiHP$ Hand Hidat! (s, 0-5
Hf 8088, G=3. %H& . g&@%ﬁ‘gcs&é 0516z LOHY PRO2 t<SATH)di2l 74t @, Y834
reacti'on wth and extract with water (
Hag i MS (@@/4@515 Mr(’gﬁn‘iRC'b addetdyBr Na2sot and
concentrate. Purify the concentrate by reverse phase
HPLC (35 50 % ACN / H2O + 5nM NHACH) to afford the
Example 1c%hpound as a cream colored solid: 1H NVR (400
{554%2 G@IW&thnﬂ UH%e@Sonmaaﬁﬂ 50y1)-[113, hj)ondféQo(S—yl}:(G-l-l)
1H 7.76 - 7.87 (m 1 H) 7.
m‘?r@w"{‘rﬂ Y'1P¥li)d"8'30'4 -amigeg) (m 3 H 872 (br. s., 1 H)
11.87 (br. s., 1 H 18.3 br. s., 1 H; MSnz =
491.8 (M+rl). Exanple 1-
3-{5-[2-(2, 6-D chl orNg: ) - 3H benzoi m dazol -5-yl]-[
1, 3, 4] oxadi azol - 2 i no}l- benzonitrile. A
(34 Di ami el ) 9 1, 3, 4] oxadi azo! - 2-yl ani no] -
on|tr| le. T Itl e conpound was prepared
p Aof Exanple 1-45. M5 (mz) 293.0 M

to &
(+1) tRl— \ Meth 10 B.
3- {5- C%I or o- phenyl ) - 3H benzoi m dazol - 5-yl ] - [

1 3, 4] oxadl“azol 2- ylam no}-benzonitrile. The title

rpMRtinkg- Rfh-30AAATRYL1, 3 a)c3da8R1zBI-24y1]-benzene-1,2-
F(g(ryrr*gdlr aten ﬁ?f}IﬁNI\/R %O I\/ﬁ1 D]|\/BO de6) gfygpm 7.61

d'@ﬂ““‘?]?SSHz 1 H 770- 7.79 (m 2 H 7.81
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-yl}-(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)7.61-7.66 (m, 1H) 7.68-7.80 (m, 3H)7.83-7.91(m, 2H) 8.01 (br. s,,
0.5 H) 8.13 (s, 0.5 H) 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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(m 2.5 H 816 - 824 (m 1.5 .31 (br. s., 0.5 H)
wa 100284040 . s., 1 H 13.43 (br. s., 1 H. N5 (Pd®EP2008/062900

446.9 M (+1), tR = 1.28, Meth 10 Exanple 1-52

3,5-Dinethyl -4-{6-[5-(3-trifluoromnethyl-phenyl am no) - [

1, 3, 4] oxadi azol - 2-yl ] - 1Hbenzoi m dazol - 2-yl }-phenol.

7.85 (m 2 H) 7.89 (d, J=8.34 Hz, 0.5 H) 7.94 - 8.05
8.3
S

nne. The t|t| e conpound was
repared gnal p A of Exanple 1-45. M5 (m z)
36.0 M (+1I), Met h 10B.

3, 5- Dj,net d4-{6-[5{3.trif Iuoronethy
I-I enylanm no)-[1 ,3, 4] oxadi azol-2-y 1]-1
Hoe m dazol - 2- yI} phenol . The title conpound was

prepared anal ogous to step B of Internediate 1. 1H NMWR

( 400% %v%?g?%djs ):hlgroo@ﬁHﬂﬂeQ%dﬂ)c; 13519— n‘%ol)Hﬁaa tﬁpr@sl@s&ﬁlon of

CH&IaxZ%mL) argd sagur@pﬂd Mﬁl@% (2% miy. (\dd trygmoggerp%MSzJLHS) 606 mmol)
to7th§ grg(aﬁlc pﬂaé é’ad ﬁrr% r@(gctloﬁwﬁ%)?&s?zfor inp Add 9-(§§-d(dﬂ|loro-
ph%nyl)mg t(qmr)mdﬁe'ele %cwb?wiy acig Rvdraildeé&f)wes HP- 163 @%@;ﬂf@ stir
o@erﬁ ht. Filter the reaction. Extract the aqueous phase with CHCI3 (25 mL)
2-(2,6-Di chl oro-pheny H benzoi m 93 E X é

anc@pgﬁtgdh%gqublgeci,prpa@gs and comblne with the soli vaporate'the sdlvent
to??él@a?la"dw éomdl Nd?d rDMF (B.%Lyér)dam:r(em fng, 1.60 mmol) and heat the

F/b zvz i n- -yamno%l.| %% %déo
re&sfdﬂmz 81 ¢ f?fe1n§ Bhe‘\'? 6?%??1??1@ COPHIG PPN o YN FtOAC
(M&ﬁL RInGRAtr 88 withal 06 QU5 nil). Bryethe Argahicipras® beerN2(S0, Bd

cqr@ert)zat? >Teade %P%ﬂ?eatfaﬁéwﬂ pése b7 Gt pitsvater GamL)
C30I4&@Ph@&hr@1@h°—@a]¢dj }:ol(e@t the premputate Recrystalllze from toluene / ACN /

n'ngDto afford the Ytle gc}/mpoung aycrgam colored solid: 1H NMR (400 MHz,
DMSO-d6) & ppm 7.62 -7.68 (m, 1 H) 7.70 (s, 1 H) 7.72 (d, J=2.02 Hz, 1 H) 7.75 - 7.85
(m, 1 H) 7.85-7.93 (m, 1 H) 7.97 - 8.03 (m, 2 H) 8.06 (tautomer, s, 1 H) 8.19 (tautomer,
s, 1H) 8.39 (dd, J=2.21, 0.95 Hz, 1 H) 11.50 (br. s., 1 H) 13.30 (br. s., 1 H); MS m/z =
456.9 (M+1).

Example 1-55
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-quinolin-

2-yl-amine.

Dissolve 2-amino-quinoline (88 mg, 0.607 mmol) in a biphasic solution of CHCl;
(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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The title conpound was prepared anal ogous to step B of
Internmediate 1. 1H NMR (400 MHz, DVBO-d6) d ppm 3. 34 -
w@2®@9/0400 4 H) 3.67 - 3.74 (m 4 H 6.92 (d, JeOr/8820p&062900
1H 7.61 - 7.66(m 1H 7.68 - 7.80 (m 3 H 7.83 -

7.9 (m 2 H 8.01 (br. s., 0.5 H 8.13 (s, 0.5 H
8.39 (d, J=2.65 Hz, 1 H 10.43 (s, 1 H 13.26 (br. s.,

1H. M5 (nmz) 507.7 M(+1), tR =1.12, Meth 10
Fikerdingpteactiors £ xtract the aqueous phase with CHCl; (20 mL). Concentrate the

conifdy d?én&daz I od(}gpn'b?r]ey\h%h thasbid. (RvaPoritEtheYoReRh &d BDEH96

- ben20|
mg, 3. aqqmmi)@z'gpw 2)/'4 r}nL)arhlq?étqﬁosgﬁ)fogé hr. Upon cooling to room temp

ditafe?t P@acﬁoﬁﬂtl@ﬁﬂ)@é’?%%%nﬁJe?t@a&ﬂnthlwa@ér (SR, DR e organic

I phasic solution o and ‘satur at ed
phaseiory N2§Owpng consgptrathi BHHfaé@%?@ceaf@te by reyesorhags HPLC

(3'5%5“)3 %dN /942@ £ 5915‘1,{3@ ﬂ.,(glqgtﬁlsangFd thé ﬁtlé s&ﬁﬁdm a4i DRANIBWSoNd: 1H
- al 0

N (560 Mz MERE b orE & 5§ (s 1 B) b iy b & 550 480 ) 769 -
7 gxgrz & H}T?'sk @NA7 8BiHz, Q\FﬁfstsQ(HB J='§'z!est ¢f52t|-h:e 1 fl-;afsCf-a @NJ=9.35

ract’ the aqueous phase
H(:dri'd)eﬂﬁ?ﬁ?tfesthﬂ) Mﬁrﬁ‘i’%eﬁ%@é‘%"ks and conbl ne with the
solid. Evaporate the solvent to yield a yellow solid.
Add DMF (3 m.) and EDCI (307 ng, 1.60 mmol) and heat
ExatepledR& i on to 80 Cfor 1.5 hr. Allow the reaction to
(45895- (l-@hi&erﬁﬁea?ly [1,B) dﬁa@luaﬂol b.yHt1PABehZdimidazbl-2:ye)-3,5-

extract wth nL). Dry the organi c phase over
d'wwphﬁﬁexﬂcﬁﬁ?gﬁta%’t(ésa)fake t he concegt r at epup in

DMSO (2 nL) and dilute with water (50 mL). Cool the

m xture 4£anollect the precipitate.

Recryst §

titN (

cre ol ored solid: 1H NMR (400

S pm762-oﬁ68(m 1H 7.70 (s, 1 H
, J=2.02 Hz, 1 H 7.75 - 7.85 (m 1 H) 7.85 -

3(m 1H 7.97 - 803 (m 2 H 8.06 (tautoner, s,
8.19 (tautoner, s, 1 H 8.39 (dd, J=2.21, 0.95

- 1 H 11.50 (br. s.,1H)1330(br. s., 1 H; M

z = 456.9 (M+l). Exanple 1-5

A’o"“i%dya(ﬁ §E|8F° ge%%)yl)gmcﬂ'%q %ﬂcaHBony ﬁ)f—l "Beagsh iagialll'j—{(lg-%;s-
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 m! (.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), t = 1.13, Meth 10

B. (4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-y1}-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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2-yl -am ne. Dissolve 2-am no-quinoline (88 ng, 0.607
mmol ) in a biphasic solution O CHCI 3 (15 nL) and

wa 2a0000a4ed NaHCO3 (15 nl). Add t hi ophosgene (4FCTIEP2008/062900
0.607 mmvl ) to the organi c phase and stir the reaction
vigorously for 3 hr. Add
2- (2, 6-di chl or o- phenyl ) - 3Hbenzoi m dazol e- 5-carboxylic
acid hydrazide (150 ng, 0.467 mmol) and stir

suspensiorgtias platedkin thehmiorewaveiabAs0 Kk far 28tminh&hegipwmish solution

wRDas R dt8y ?Tgh% régguéma%purﬁ‘éa ‘Bg %l&é‘&% \Sﬁ\bﬁllﬁé’ﬂb‘l -8845:5) to

organi cs an Ine wt aporate

gigetheditie comgaurEbdH WK ¢#H0 Mbiz 0/SHe6) S erm 2[5I(PIZ(S(<-’§?,*‘|%\(3 TR(s, 4
H)LE's‘é & Qtlﬁe r egct IHZ 7% 7URP (32033H)7ﬁ§7‘(@ JBABHLBIE H) 7.97 - 8.04

ut e n wth and extract

(mm1tPr||)8/vé$e8 2(11"33 26 H) 8.4% . @ﬁé*)d?&ér{ﬂcf-ﬂﬁ&@é'%\ié'ﬂ) W esz)
48y11ch(Q'_?§) abemeffd fy the concentrate by reverse
hase ?35 65 % ACN / H20 + 5nM NHACH) to afford
the title conpound as a yellow solid: 1H NVR (400 Mz,
C 54428 rb-pheny 11 3%0xa¥héﬂbl§ 51I-(-an£o|ﬁhda7zoﬁ5 -3,5-
';ﬁgf[fé ﬁ%gﬁ; ] Yg ,J783|—)|ﬂz}2
dlﬂ)et%ylmﬁeoeay -agegic Agid. 1 52 Hz 1 H) 8 16 (d, J=9.35 Hz,

H) TI% & doRfpoufd wad pl@parel&ﬁinmoéous t6 B OMhigrmebdm| 18OH

Weau&{e@' inseqad) 1HNYRS4QNMKG) OMSO-B) 2R di194818 BL 17 (54 1) 678
(seizmvwctaZMW& B2, Jo-3HH7.8d - mEt i, 0 Bhereey Joras et HE8adi-@.27 (m,

2 S35 R 500.TH) 17 87 Ghefs P9 iy b7 S0 M SRAARGIM (1D e 108
v 10 dazol - 2-yl }- 3, 5- di et hyl - phenoxy) -acetic acid

nmet hyl ester. To a solution of .300 g (.847 nmol) of

2- (4- Met hoxycar bonyl met hoxy- 2, 6-
Exarfiplelty$7 phenyl ) - 3H benzoi m dazol e- 5- car boxyl i c acid,

e Birafle RN oy b3 M s e okpdpmidzpl 2

ylg-phén@ﬂ/)mh&ao‘ﬂ HOBt. The brown sol ution was stirred
at r.t. for 18 hg To the m xture was added Et OAc, and
wat er, flltertfqdo solidto gi vethe title conpound.
Used dir n act| M5 (mz) 507.1 M (+1),
tR 5 1. 1 %(4-Chloro-pheny 1)-[1
, 3,(<r adrazolx- 2-C - 1 H- 0| m dazol - 2-yl } -3, 5-

(o]

ci
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. Broughtto 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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di met hyl - phenoxy) -acetic acid nethyl ester. To a 5 nL
m crowave vial was added .2010 g (.369 mol ) of
W@ 200004(4N - ( 4- Chl or obenzoyl ) - PCT/EP2008/062900

hydr azi nocar bonyl ] - 1H benzoi m dazol - 2-yl } - 3, 5- di net hyl

- phenoxy) -acetic acid nmethyl ester, 5 nL of THF, and
.1890 g (.793 mmol ) of burgess reagent. Thesuspensi on

was placed in the mcrowave at 150 C for 20 m n. The

br owni sh sol uti on was concentrated and the residue was

I I 1:9 to 5:5 [

e e AP LN ek 400 M. DVEO db) d ppm

2. 10Tq 55006 n+|:l)rbf3at728 (G wad atijedBBBL (THIF, 25.89549 §35.9 ;mmah) of 4-
t%r_q gytypg @egmzyl ffﬁn&”}%% gm%m%- enf%ﬂ?mhéftépﬁi_%sm&S {1@1 added
40183HyL (5.8 tnfal), of ed-5uGBithism dioprlise MBr (251, argballpwge to stir at
723 )f%r { gh Z% &ﬁ%’rgp%@ géﬁ lsgs;tefsgn zﬁas gedag g|682 m}l/_ (]83 9 I_r[\mol) of
DMz Jhmydmfos@mqm v](as’aallswed tonssir lay178pRderok ) Tadhe feactinn mixture
widEaddd 4 Bt GRS bR Bf AP ?Qn@é]%&féﬂ?&%ahﬁtéh%r@sw The

ermeda was use I NSt ea

biovBGetin wap proughtto pHsd, egtram)tedlwrpiQE@Ac yapl)ecgw we@r bzlne

rgcg %rged7v%th(r@a286‘8 gl%ij A?at of oF J'%an?c fifered 4nd ﬂ'rns(e@ WIQT Bckdto give
the tifle gorqu;q)ndlz] HINMR{40Q Mtiz, @MS]L&dG)p qpnp.ﬁ:‘:l&'\{,g ?('FH ig 24 (s, 1H)
1@5&51&'\4% s)m/Eﬂg*l dnQ61), et ot Qusnampl e 1-57

-td™-chl oro- phenyO-ti. SM oxadi azol -yl | -1 H benzoi m daz

co% ?‘D|¥Illlbr&h-$8r?§91)p‘r@ﬁ8ky)f‘a&ﬁb @md“meth I ester

tert- nmet hyl -'si | anyl >O.Joro ben [éa}L
dehyBes sbidn S0 & Erizarma) o AbDdieTed-D0r o edagnde.
amlﬁlL 8f DMsb- \ﬁés‘féﬂd@& @lf'f@riﬂ_ (6.502@msl) of AfetHyMbronfngketate. Then

dto d 7 135
345 B 48TOND) SO E RS 9&%%{?@%@0&5 hBReeoT Alowed
toSdtit bt ratt foQ?@hf Nﬂdéd)SGN’rﬂl watérefitarelefl sdid, AsEd vgth( 0. rbL water to

SRR i S A G DB RS L .20

700 (£ 2(4), 1030T0(sa 0 g dMB2h/2)126810 Mt B tz =an2t, Methried 10
m n Extract ed

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 at r.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, 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), tg = 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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with Et OAc, washed with water, brine, and dried with
Na2SO4. Purified on silica gel (EtQAc/Hep, 0:1 0 to

wd 2®p/04@1@i ve the title compound. 1H NVR (400 REREP2008/062900
DMSO-d6) d 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.B.
2, 6-Di chl or o- 4- hydr oxy- benzal dehyde. To a 500 ml . rbf
at -78 C was added 80 m . THF, 15.5054 g (55.9 nmol)
of 4The title compound was prepared analogous to step A of Example 1-56. MS

qg{t)g%‘{g f&t(y'!l)eg‘ ngggyﬂﬂetﬁ_ﬂoanyl oxy) - 2, 6-di chl or o- benzal de

hen added 4 1.1423 nmL (57.6
mml) of sec-butyllithiumdrop-w se over 25 min, and

F?é ﬁo%ﬁﬂlotrg-m 5[5 é@tchfozg gggﬁgﬁ é11 igdg(adlax?l ﬁlﬂg 1@§éﬁ%lmldazol-

W suspe
Z@Wthe“ﬁhsy)ymeltlowcsbmgthyd)nstn&s allowed to stir at -78 C

for @Eg‘n &T&ﬁ#ﬁpq_&?é:yeggré@ a?ﬁ%%é@ué"@%té}ﬂﬁ %ﬂE)laereJeNBﬁ" 1H

and warmto r.

NNMR (400 &1Hz; OMS@EBLA PN WSt BLigRE (4@ fHH 37 (Se%tﬂ)gc%?e@
Jﬁ@é@%@%f@ﬁ ! dpgs* 4WiHZN0 Wath et a2 far | b4 ﬂBOb éH) gMHowig. i (m, 1

out of organl c nd rinse

HwB 1R - @@91(%2@)\893%(%05@@&9&%%6&%3zﬁk@l\lﬁi (Z(H? i, MS
10. 24 1 11. 45 (s,
('@%%ﬂ(ﬁg ?n? ?3?3“3%1(031;0 tR = 1(87 l\/::%h 10 C. (s

- Di chl or o”™-f or nyl - phenoxyJ- acetl c acid nethyl ester.

T : -
G, Q3 8. Iﬁ@llﬂHféd gqisri (41?%13;@8@%@@ H?h;ﬂgghalgﬁgl 24y|] 1Hol:]zen|:z)'?/|sn(1)|dazol

szob}sp*weéu)-a@W@ch (6.50 mol) of
et hyhe fiei®n é}%@lﬁd #h€ prepaRw a@%o@s © step’@ DER@ADIE 1656. 1H

K2CO3 d . }

N G azo DA c@[épprﬁ 56R 20 795 (S o2 &,gﬁi-lz 2H)

7f90|($rte§teld H?fsf048(eI J=8.,95 HA a4 8M t, 391)4511dzwaH¢s 3t qd gi=8a46 Hz, 2
he title c

B398 (s 3P0 G as 1y e e s= B e oy 8 Tnge st

M), M&mszmeta% 0 M(+1), tR=1.21, Meth 10 D

2- (2 - Di chl or 0- 4- net hoxycar bonyl net hoxy- phenyl ) - 3H be

nzoi m dazol e-5- carboxylic acid. To a sol ution of
Exafipe 958 5. 16 nmol ) of 1, 2-di am nobenzoic acid, 1.3580

o i ooy Sk A AR UG8 o
dimetiipiemyi)-padpidré€asdidpor ti on-wi se. The dark brown
sol uti on was aI I owed

: /—COOH
O

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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to stir open to air at r.t. for 6 h . The reaction

m xture was extracted with Et QAc, then washed with
wowioen4o4br i ne, and solid filtered of f both thePOI/BP2WE062900

and aqueous |ayer to give the title conpound. 1H NWR

(400 MHz, DVsO-d ) d ppm3.75 (s, 3 H 5.06 (s, 2 H

7.37 (s, 2 H 7.54 - 7.96 (m 2 H 8.08- 8.3 (m 1

H 12.79 (br. s., 1 H 13.23 (d, J=16.42 Hz, 1 H). M

(mz) 395.0 M(+1), tR=10.81, Meth 10 E

By <M RS- Ap e 2 i iR bor
met hilsolgivre bof Zineethdxybenzownanidi NE(4rasinpi3eptekadzayiahystieride (750
40 f??e %)o famgs% }lea%gnt Msﬁé 'H Zé 8‘541?mgl) '\{h(m# 15Rnt) was

ﬁo@@d@hn 80 oG for 26nfin-The-solveot waspieaeyeq upder reduced pressure and

thﬁe?ﬁ%ﬂ?&ﬁgé g&ﬁ)fgedgog*lagll c%oHSW%QﬁZﬁEIEtOAC =1; 32 I’co give the title

etic ester. The t
cooppoded weoprsoiia My raizaBbydlisl)t o step B of Exanpl e
1-56. 1H NMR (400 Mz, DI\/ISOdG) d ppm3 73 (s, 3 H
5.04(s,2|—|)7.37gs, J=8.59 Hz, 2 H)
C7. 7745 {4-Wethosgpheny Hl153, ﬂpxadlgaol(%yli herzens-1.g-digminel)

EI) 004- SéJﬁJ 89 cgrﬁ [5%)4Wetﬁo>ézheny§vﬁ% 4@633ad%zb1)2 P Q—hltf\%hGlQW&ml‘le

109, 2'5)215@[[100 |r|v|8@ .p1I9 of RIQHLTHF 451) was hyd_[ggqgated over PtO, (100 mg)
at(%]e sthd fGrhi thoTﬂe E@t‘a[y@t'\&é’s‘: ﬁlié#é?f BrdgR W&ite-dnll washed with EtOH and

oxadi azol - 2-yl |- benzoi m dazol -
THEyThe ieansxies f%ra@\tqddm&e; epduqefbrressure i givp Mienifie gpgpound as a

eroﬁ/%m@.%slnﬁ)zOmJ@nm step C of Exanple 1-56. 1H NMR
(400 Mz, DMBO-db) d ppm5.01 (s, 2 H) 7.43 (s, 2 H)
7.83 (d, J=8.59 Hz, 2 H) 7.90 (br. s., 1 H) 8.04 (d,

J=6. f . Zolf-y 131k -2-
DJ—8 g% SEE{G 54h- N&tﬂc?xygbenﬂﬁ?‘lﬂ ]oxadia oﬂik %(g Jbgﬂté)émﬁizazol

H)

yR-3,§-dimethyppgnylyasrylie C'Hzmeti?yl-ﬁs eI\/B (nmz) 516.9 M

(+1) 1ot 8 'SO|lll‘I@l8 ofVE4-[B -ﬁ%&hamphényl)- -[313 4]oxadiazol-2-yl]-benzene-1,2-
d3 (4%i (431 l\/bth }ég %n%cf?jﬁé\fj[ }T' |az L-Z- I%-%H thyl

U L6 @z 610, SO St Anerpfbasulg ed ety
ed&6t @36 mg, 2.0 mmol) (Example 1-60, step C) in 10 mL of DMF and 1 mL of water
was added oxone (824 mg, 1.34 mmol) and the mixture was stirred at RT for 20 min.
Ethyl acetate was added and stirred for a while then water was added. The organic layer
was separated and the aqueous layer was extracted with EtOAc . The combined organic
layers were washed with water, brine, dried with MgSO, and filtered. The solvent was

removed under reduced pressure to give the titte compound. MS: m/z 481 (M+1).

E. 3-(4-{6-[5-(4-Methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazol-2-yl}-
3,5-dimethylphenyl)-propionic acid methyl ester

A solution of (E)-3-(4-{6-[5-(4-methoxyphenyl)-[1,3,4]oxadiazol-2-yl]-1H-
benzoimidazol-2-yl}-3,5-dimethylphenyl)-acrylic acid methyl ester (1.0 g) in 40 mL
EtOH/THF (1:1) was hydrogenated over 5% Pd/C (300 mg) at one atm for 3 h. The
catalyst was filtered through Celite and was washed with EtOH and THF The solvent
was removed under reduced pressure and the residue was purified by flash
chromatography (heptane/EtOAc = 1:2) to give the title compound. MS: m/z 483 (M+1).
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A. 4- Met hoxy- benzoic acid

N - (4-am no- 3-ni trobenzoyl)-hydrazide To a sol ution of
wad2@ai0saiB- ni t robenzoic acid (3.64 g , 20 nmol pCT/APIONG7062900

(50 nm.) was added HOBT (2.70 g , 20 mml) and EDCI

(3.83 g, 20 mmol ). After the addition, the solution

was stirred at 25 0C for 10 m n then 4-nethoxybenzoic

acid hydrazide (3.32 g, 20 mvl) was added and

foll owed by the addition of NEt3 (8.35 nL, 60 nmol).

Funs Skt ARt il G ezl HHoRpanER 2.

315l:tﬁmdiylphmﬂ$) pmpimmb agith water. The yellow solid was

e h 2%?;%% g g;%leé@éi}éﬂ%iﬁ’@pr&%g i1 S R¥aibedHyi}-1H-

berojraidaxbl-2{yH:3, ﬁﬂzné%l&dpf‘(eh&llpr@;omc acid methyl ester in MeOH (10 mL)

R I Dol Mt o

sdlutiqrdwasricaefBly racidifigoetozity 13-4 Wﬁr‘d‘b'ﬂé (U%(DGWIHQZPFQVIP”&VCG was

fllgé@%)ﬁ%d %W%iserrﬁ%%gé &l@%%dgr r?&rcéa CPTEZ%IU}e k) gW'elFthe title

was m crowave
cembwmt MBasn/z e4fisvie (Mtm) dig --NME (MeRD)) B Ss4fse beasd. ﬂHb 8.15 - 8.08
fL
h taﬁex\%sof%w ﬁ'ie’dSebeéo gl%\sl% eﬂpﬁ ﬁ)g@@ o?’u?]1 <, 3H) 293 (t
ZMEIZlM@bl )i 215 @S6HM z 313 (M+1l). C 4-[5-(4-Met hoxy
phenyl)-[1 , 3, 4] oxadi azol - 2-yl ] - benzene-1 , 2-di am ne A
solution of 4-[5-(4-nmethoxyphenyl)-[1
Exampleok&®i azol - 2-yl ] - 2- nitrophenyl amne ( 1.0 g, 3.21
(4! L \' -
ol LRI AT e R bt e
dfmﬂhﬁb@énylhpmmhme@ICMe and washed with Et OH and THF
The sol vent was renoved under reduced pressure to give
the title P 3 98l 1l ow solid. MS: niz 283
(MFl)y s /6- [ 5- (4- Met hoxyphenyl )-[1
o 44 oxac 1-1 H benzoi m dazol - 2-
yI, 5-di net hyl phenyl ) - acryl i c aci d met hyl ester To a
sol ution_of 4-[5-(4-nmethox ¥
PN e M el i R AR e -

2.0 m's)amaﬁoﬁvf(&bfo%mb d’ﬁnéthﬂbﬁ@tyh;d pnwb)ca@étravdlcu@ us
aci d net hgﬁ)iest er

Pateaht.8§1.6 t4-Be- 4 § 3 myptonglﬁd' HF (200 gfL \}‘lé%rnrrcpogen atmoéphere 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-dimethylphenyl)-acetamide
in MeOH (30 mL) and 1N NaOH (30 mL) was stirred at RT overnight. To the suspension
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was added oxone (824 ng, 1.34 mmol) and the m xture
was stirred at RT for 20 mn. Ethyl acetate was added
waoaomyi4no ed for a while then water was added. P@hEP2008/062900
organi c | ayer was separated and the aqueous | ayer was
extracted wth Et CAc . The conbi ned organic | ayers
were washed with water, brine, dried wwth MgSO4 and
filtered. The solvent was renoved under reduced
wBE addadr ®otraL of watet red the isblel wamiiteret] wablied withewa®@t, and dried.

The depuS e wen R BT PRSP MeraRa sy s e ed

wafé@ reriage ndriga 2ith-NgSQ.4 andfilereld. Mbelspivpiteras r)anpwgqbumrceduced
cid et f

o251 37, e R B A b o epromptagrapny (ogpiang Qg - 40

td give-be tit® cornpeundl MS2ry2 1156 (M+8i met hyl phenyl ) -acrylic

acid nethyl ester (1.0 g) in 40 nL EtOH THF (1:1) was

hydr ogenat ed over 5% Pd/ C (300 ng) at one atmfor 3 h
C. Tha-(4&Rouhyisy,5-vimethylphenyitactylic agld methvi esterd was

vasheds Wildb Elotidr Afhidd 6 HiRehpbyGachnse (11BY B4 1148 in
mehy (R By aah

duce pressure an € was puril
emlgbmaf/ngBEpﬂoyDe(ﬂﬂ@pd ah@?cEweﬁ\eddedla gglutm @.N?Mzr{éb‘fi mg} @ 71

n@%ﬂﬁ%&r éévﬁrh.) %&Hﬁﬁerﬁdgﬂ@% &0 °C  MeOH (20 mL) was added followed

ﬁ%‘i oxadl azol - 2-yl L 1H
by Bgmm@a%m) apd gefhy %C"ﬂa@l( EnWEp 9br e ERCHON mixture
wgg %at ds‘@ fé" B@’r]hlr?fhen the suspensmn was fi ltered throu h Celite and
oxyphen oxadi azo -1H
waaheziomth i Th il PHed it Sibay BN BEPERE iavet wes
\Déﬂer BRAE rdrlb@wm W0, 0ard ﬁﬂ)eré&laff hadelesht Wis¥afmblved

he m'xture was stirred at RT for

unchaé rec&@aqi pqugurgénatth%rﬁswg% wag PEffiRd By flagh ah@ﬂ@aoqreﬂw

r{’epflan\eaettbAéN 110G to 5180 5RE td titREORTPBGHP IMSre/zVEED (M+1).
[tered, washed with water and was dri ed under

reduced pressure to give the title conpound. Ms: mz

036255-(4 V&%yl #E-dh%ih{, GRY)-pfopionid acid metadstetH)

8. 97Am|xtumf(3 -f(ir Y §5 (grlqjaé’ny@hgriy (%cryllggffd rﬁerégl e%?ér (300 mg,
43'?‘)1m0?95§10% Pd(Z:(th*'XQ(?mé) fn €8,@4HR0 by avas IhgdrbgbRated at one atm
oyerg gptbgh% Eﬁat%ly %ﬁtgpesgﬁﬁyogalgbgma _aL\cJJ’ Weé‘sﬁ'ééj \;\(ll{#lj b%@llz."l%'eygolvent
wak rEhdvel Rheayeduded ppésaniecaraicthe 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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A

2,2,2-Trifluoro-N-(4-fornyl-3,5-di net hyl phenyl ) -acetam
WO d®9/e420 sol uti on of PCT/EP2008/062900

N- (4- br ono- 3, 5- di net hyl phenyl )-2, 2, 2-trifl uoroacetam d

e (US Patent 6,391 ,865) (14.0 g . 47.3 mmol) in THF

(200 m .) under nitrogen atnosphere at - 78 0C was

added slowy methyllithiunfLiBr (44.1 nL of a 1.5 M

sErfddUdt IRdMfoi 2 hEﬁe’HED@IG(ESZ? P BR6 mixhbipwas added afd tae mixtimegyas

B . lLuti
SEEOA P o ThedRl B 9E e Dy P fater. The
pﬁa*mpirti@ mfb@ﬂltﬁr&eﬂ?ﬂaﬁmemvﬂm vaeéryahdalnied Dver(réduced rnLessBGeéto give the
o wasg adde
t%COdP%P?@P 236" 9HeH SMH '\}llgé'%lfl :gzg) mmjlr gnm\/\gsq\algggﬁedt °
with water. The aqueous |ayer was extracted with .
cous SHARE oMo eP G RielRAS 2y SofgbR otk
fmt ?/ABUS[DW’SIOHe!ﬁ[ﬁd(éebmlnd-él‘nitfm&ﬂﬁ)ﬂ“p?fﬁgmﬁi@q &Yli@e the
|
CHploEs TR A ) K SPUERD, APl T R ER (Bt e
. haboganated at one atm for 4 h. The catalyst was filtered over Celite and the filtrate was
e@ad)%rﬁed k}g%_'lﬂ%@g %%ésur rt%k/ﬁ&&?ﬂ%3 Buﬁ%@%%sr%gtogt%ﬂy in
theTheat/eedtiopht . To t he suspensi onwas added 100 m _ of

water and the solid was filtered, washed with water,
and dried. The aqueous | ayer was extracted W|th Et OA

Hand M@{G:[@aqworcaymnvmnqhﬂk?eﬂom@'ﬁzwaa—)ﬂil Hb‘?q'ﬁelm'dazol-z-
ﬁrs' éagg‘é}étﬁﬂggrgw rcﬁﬂgmf: lakfdemethyl d&tgr sol vent was

reduced pressure and the residue
pur i To esolion phAis-@rahinrerhsgylamivy) (h%ﬁkéﬁ@m'éﬂél ben&efis 1.2-
d%ﬂ’l i % 0t7| rﬁrlngl) ‘éﬁd@qmmyh@s dithéth Eﬁ)er(yWéploﬁc acid methyl
- - di met hy henBM)S acrylic gl WQ&LF
e@tg[ @,691739 Q 7gug@glhg[qghst§p D) in O (2.5mL) was added Yb(OTf); (86 mg,

042380 ard fﬁ'e%&fﬁ?ﬂé@@cﬁ@@'a@ﬁwgﬂih I heQmEture wad ﬁom‘é’@ir)to
I n enough 42% HBF4 to be stir

watsrr and B¢ BPUIINRTRCIPILAE WA, f"t%eekin%ﬂ)ed VH”\MtSF q?‘% pjd  yvas
p§r||ﬂé\64b¥ ﬂaé’ﬁ Etﬂbm% qeétﬁ)ﬁh @Emg 10% MOOBIEH 2D, a8 el)entsgigel theditle

carBee s i 91V 12 e 0 Bl PR PISE il Bt 121 (.

0@H) 3®. sf@B H3 310181 (ddhesHS, raesatssmnwm waseﬂp 17180 2@.73 (M,

oS HR B BRI TR T 748 0%

3.61 (s, 3H), 2.87 t, 2H), 2.69 (¢, 2H), 2.10 (s, 3H), 2.09 (s, 3H).

I 3-(4-{6-[5-(3-Chlorophenylamino)-[1,3,4]oxadiazol-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-yl}-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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washed with water, brine, dried wwth MgSO4, and
filtered. The solvent was renoved under reduced
w@e@ssuue) and the residue was purified by fl ashCT/EP2008/062900
chromat ogr aphy (heptane/EtQAc = 10:1 to 5:1) to give
the title conpound. Ms: mz 219 (Mrl). D.
3-(4-Fornyl - 3, 5-di net hyl phenyl ) - propi oni ¢ aci d net hyl
ester A m xture of
afd thé résuithgl gudh Wasiriteeatey with &elN toegive/the d,‘itlacd)rup@mtdma a beige

s ss 27288%)(%) Fﬂ"@g enapju%ﬁ’zf Srfe 1631 W) oécﬁo%H) 12.12

(sTheada. arHyso 9Bds 6 H) @r‘gd- ?Bﬁtﬁmgﬂﬂmlﬂot—e? aﬁﬁnv@é)hécﬁ d J=

ot HEP, Ty P2 e AN e o . )

chrormtography (heptane/ EtQAc = 5:1) to give the title
M. nlz 221 (M+l). E. 4- Ami no-3-nitrobenzoic
Qﬂgﬁwg? azide To a susgensi on of o
344-6+(Sa(d-Methioxy phanylaminokfl, 3l 4loxadisgol-2yi-tbi-henzeinmidgazebzyl}-
\Qﬂﬁ‘ﬂ% el | carbodiimde ( 1.13 g, 9
3’%1“). e &ﬂﬁbb@‘ﬁ\%@ﬁgtl rred at RT for 15 nin and to
the resul ting yeI Now sol upi,on was added hydrazine (600
o @ ting orange suspension was
>~N. The solid was filtered and

M ce Wwth’'THF to give the title conpound: MS:
95."1 (M1). F
" 4-

Am no- 3-ni trophenyl)-[1, 3, 4] oxadi azol -2-yl]-(3-¢
hI or ophen&I Z am ne To a so
(Mg

R sl BB 1 ER g2y 2 nitsoRhsnylaming:
mTD' Thé fi ﬂle%?o%nmvbs Wa%ﬁd@ﬁlo@oai‘lio@)@lﬁﬂm hisecstapaEeF and G

e wasstirred at RT for
U%”%"*f’ﬁ'ﬂf”@@@ﬁ”y{‘%}i”i‘%‘?ﬁ”atg 'Qéépnﬁ)l) was added and the

m xture was stirred at 65 0C for 5 h. The m xture was

B ect - (atliiletoy PoPadm IS APt 2 B or i e
bblﬁliiﬁlhldaeduz-@q Ps-aanethgl-pleryiMeroplomid atid enetbylpesterd as
an o

3| SRR i e pmdh eyl YebhadRia gz gipeepamine

(3208nd, 02580 midi) aad er(smrpwns i5atimethylphenyl)-propionic aC|d methyl ester

R SRURTEY o FSEBRE 40, st o0 ERAATI OAG) o 4

sdsmt)onl ] swl(ﬂn-l ditBnitdJ51asg, RySdrrogie it waten(4 robjearat the froxtuze was
stfr[qd[ % gﬁ eéa%{aé P{SAﬁeW%gohfn'g ltr]ieerrm‘?(gjrg YoeﬁT,%ﬁwBﬁuﬁWdFoQﬁie 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 (DMSO-d6): 3 ppm 13.00 (s, broad, 1H), 10.47 (s, 1H), 8.04 (s,
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evapor at ed under reduced pressure to give the title
conpound. This was used directly in the next reaction.
wo200840§041¢ 6- [ 5- ( 3- Chl or ophenyl ani no) -[ 1 PCT/EP2008/062900

, 3, 4] oxadi azol -2-yl]-1 H benzoi m dazol - 2-

yl }-3, 5-di net hyI phenyl ) -propionic acid nethyl ester To

a solution of 4-[5-(3-chlorophenylamno)-[1

, 3, 4] oxadi azol - 2-yl ] -benzene-1 , 2- diam ne (210 ny,

1IQ , 7780, RHR 6 (d, J = 8.97 Hz, 2H), O7(s 2H), 6.97 (d, J =8.97 Hz, 2H), 3.74

|')-propionic acid nethyl
egé1 @1@@%&%% Qs%ﬁom step D) in DMBO (2.5
nm.) was added Yb(OIf) 3 (86 ng, 0.14 mmol) and the
mxt r1e6¥vas stirred at RT for 72 h . The m xture was

Eﬁ%’UP d rnto water and the resulting grem pitate was
3{(4{6-£5-EeClindo pheesiyd 1,3 4] dxagiazel-2-yllH-benzaimigazopd i) $.8d

ety BRenf F’Pdﬁéfﬂ%ra?ﬁ“lyeuil)ﬂ%oiﬂ? s n Lhn sol 1d. VB

mz 502.0 (I\/H) Hi- NMR O-d6): d ppm 12.91 (m
0. 6I—I) 10 N0 .48 (dd, 0.3H), 8.33 (s,
O ,NO 789-773(M 2.3H), 7.68 (d,

o 71159 (d, O4H) 7.52 (m 1H), 7.46 - 7.35 (m
11 708(3 3H), 361(3 3H), 2.87 (t, 2H), 2.69
(. Phd it og-i]?w% re réwar{aﬁ:goaﬁ)o Exlample 1-58 using 4-
crﬁér(og?%%ggqs I&\fdr@zm%r l](:%ieeq_g n%-g-?%ﬁ r([%lz%ﬁ dﬁnethylphenyl) propionic
ae{H hiethyPestenExbybResy, IslepD)apisRpil: MS:inlz 47357 dé+1)t HBNMR

'\ée?'al perMmsd #3 (% it BobhEny 8 3TdHES, &1 e dizS 8F H5. U 782
(dLbeenz®He] 7 Pb5 (&-Jy+ §.88 Ha; RHEL0YS, (NP3 (tpRidpi2c & 2H),
aél déig'gthyl ester (190 ng, 0.38 mml) in MeOH (10 ni)
2845 fliked 1.0 N NaOH ( 1 .14 nL, 1.14 mol) and the

m xture was stirred at RT for 24 h. The sol vent was
rem)veg #mder reduced pressure and water was added.
Ex#oPleckBe t i ng sol ution was washed with EtOAc and 1.0 N
3HICY5-(5-(-Méthoxipheasl)-{t8dibxadiazhk2-yuébbenzsimidazolrAyl}-3,5-

dhifeiShar g ife F#“‘FS%%S”&T'J&?%SQ' ehoved

M@%d pressureand the resylting gum was
bei olif

th l\/bCNto givetpe/title conpound as a
. 1) N\, HL-NMR (DVSO-d6) : d
ppm 12. 91 (s, ] 12.12° (s, broad, 0.7H),
10.93 (s, 0.6 H)]
3H), 7.53 (d, J =

.95 (m 1H), 7.90 - 7.65 (m

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,0 (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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9.47 Hz, 1H), 7.41 (t, 1H), 7.12 - 7.05 (m 3H), 2.84
(t, 2H), 2.59 (t, 2H), 2.10 (s, 6H). Exanple 1-60
w@2q0404@1q 5- (4- Met hoxyphenyl anmi no) - [ 1, 3, 4] oxadPEmBP2088/§62900
|']-1H benzoi m dazol - 2-yl } -
3, 5-di net hyl phenyl ) - propi onic acid A
4-[ 5- (4- Met hoxyphenyl )-[ 1, 3, 4] oxadi azol -2-yl]-2-nitrop
henyl am ne The title conpound was prepared anal ogous
Té @ sE%u&tprbf@-(h—-[S%Jdi@toﬁl& -3, 5-damathy@phesiy rgropionic acid methyl ester

yh .
e 7 BRI R RIS 500 it s
sly\!vl}yl-l_ﬂjelb(egzgfﬂnbﬂaz 8IM solution in THF, 30.2 mmol). After 30 min, Mel (4.29 g,
348%?9 s 5dd8 fsl |¥ gar}ﬁg%lbg R% E@lﬁ@?rgj\&%s‘istm’eﬁd@{ L78% RF 30
mir3thél theadactino Imigure Waszquancmemhlénwatamﬂﬂe apBewistayerorass
eﬁ?ﬁ%@d@ﬂkﬂ%}ﬁ%\ééﬁé ﬁ{ez%éq:ﬁc Ryd \ﬁ%t\pé@hgp W‘t}ﬁ )zl %ﬁzdé) Qti&d with
MyS60 ancﬂsfiltqmedJ)ThiarsoEemqslremue)d wreer gritieed are§§mr9ta+né rﬁh%'fes'due

AR B ety Vi EpHp TR ) i 6519

[1c3idibxatan-24yk3, Aidinethyphenyke, 2- dlmﬁﬁmlmmlw@ peidinRthylgster as a
c?ﬁr@e%g i The mxture was extracted with Et OAc (2x) and

e combi ned organic |layers were dried over nmagnhesi um
sul fate. The sol vent was renoved under reduced

T Eﬁgﬁ%’q goll?fgg ; @33 Ir[ﬁ§]d$*€lﬁ\g@f'yé-ﬁ:;§ %lfﬂeﬂgflﬂhﬁnyl) -2, 2-dimethylpropionic
@

a@d mwwyheqser 5 2minshin geetena/@0Me anritwaéerde %B@H&as added

)f% nlg)( M’félﬁusp@nsmn was stirred at amblent temperature overnlght
§ (4="Met hoxyphenyl| am no) Loxadl azol - -
and gﬁug@mﬁ@nma‘gélggqed and washed with ace one Th solvent was remo ed
urde¥ |rédu%e@ pféisSIE RKY mégr@}ébﬁula pes Bulﬁf@dcbya@lsld cHidthatddraphy using
epar ed_anal ogou

gt S 1 GV Lo S Ot aﬁ@?w"ﬁﬁm%pleﬁc acid
nkﬁwyl&fté}%a S,IeIFbedW (s, 1H), 8 04 (3 1H, 7.78 (m

. 8.97 Hz, 2H), 7.07 (s, 2H) 6.97 (d,
J—897Hz 2H) 3.74 (s, 3H), 2.82 (t, 2H), 2.50 (t,
AR HterngtiveS ('nfhes@ o) the Ev@ BB BOUNdGd as follows.

ZPi-OS:‘éﬁ‘f’;'Bliegf’{aéﬁ'UFd 'Zugg;%}‘igg n%ar?hy[irobs té}&en)éaa%ldauz r%ethylaXéth?de (12.5:
1 v/v) at room temperature with nitrogen gas bubbling through the mixture for 15
minutes. 3-iodo-2,2-dimethyl propionate methyl ester (1.35 equiv) was added by syringe
and the reaction mixture was heated at 110 °C (oil bath temperature) for 5 h under
nitrogen atmosphere. It was cooled to 70 °C and1.0 equiv. of 4-formyl-3,5-
dimethylpheny! trifluoromethanesulfonate was added followed by a subsequent addition
of a solution of Pd(PPhs), (3 mol %) in anhydrous toluene. The reaction was stirred at
the same temperature for 4 h until LCMS analysis indicated the complete consumption
of the starting triflate. It was cooled to room temperature and the insolubles were
removed by filtration. The filtrate was placed in a separation funnel and washed with 1N
HCI and brine. The organic layer was dried with MgSO, 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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di met hyl phenyl ) - propi onic acid The title conpound was
prepared anal ogous to Exanple 1-58 using 4-
wa@kdoonalaenzoi c acid hydrazide in step A and  PCT/EP2008/062900

3-(4-fornyl -3, 5-di net hyl phenyl ) - propionic acid nethyl
ester (Exanple 1-60, step D) in step D. M5: nmlz 473.7
(M+1l). H1-NMR (MeOD): d ppm 8.43 (s, 1H), 8.17 (d, J =
8.72 Hz, 2H) 8.13 (d, J = 8.46 Hz, 1H), 7.82 (d, J =
846Hz 7.65 (d, J =8.84 Hz, 2H), 7.10 (s, 2H),

B33 ?ﬁ{é—f; @éﬁ%tﬂo Pt Mordabfol 2yndloerzbfRora fif-3,5-
dirhdiRylzghiemy tje2ztinfethiy Lpréptonic acid methyl ester

g' ?Ebh%r} n@?&‘ g)éSb 35 %lrﬁ fﬁﬁé{é@deﬁ ] ngl&ldfe &%ﬁel-f&myl -3.5-dimethyl-
pleergt)i2cR-dietettyl-prepioaic aEH raettrvhest@&%bhgﬁ ohmetol) and £[5 (4-
Mgg}(o E%)%{r% d éjpxgéggél?é}{ f%@%%é—’l %;&?thﬁ@'(greggﬂeg a‘g%gé‘rlibed in
Egdmpiediss, amimgt hasewol) in-DNlb (8 r@L)largGN@ter (Ogﬁ)mh-}-r@ngj thq»]mlxture
w%g l H’f&ieat (‘éc?ﬂ [QmsaeerY?% f@rdﬁ?ﬂl ﬁ’h %\Qs(pgﬁltlgged Qet%e?n EE(OAC

| ON wWas re UXG using a
amgpyatent T BADACrExtyAct waBheashed wihbring siied Averdip 28k concentrated

acfwgﬁgtogfagﬁﬁé‘{oﬁgs@@ﬁiuettm@ chRBbHemIRS1 1P3J§M|tl#)9d by flash

hromat o I ng heptane/ Et CAc (5 as eluent to
gi ve 3-(4-[1, 3]dioxol an-2-yl -3, 5-di met hyl phenyl) -

C%-‘?ﬂ!@-@-@-@@ﬂh@xﬁhgwn P63, 8JoxddiaRo LRy RMHESEN i hidh@oR2-y1}-3,5-
dinggthy lpheinyh- 222§ngh5uanomwﬁiiﬁeny| ) - propi oni ¢ aci d
met hx'muﬂﬁlteeéf 3((2 é@ [51(4 MZth'é?y Bﬁ@{y)) [18 4Tasuad@3a zrin] IH-

cool ed prot ection, ;mL"}‘r‘/
bwAmQIda@l & i) %fim@tflvl-shmy@oa aeimahyhiropige & pyter (340
n'@f @) 867 Athdl dhd dekols M Na®H (53R, mrRl)in m&r—a@dan) was stirred at

y to the sol utjon. Thes%q rred at
raomtemefaéweéw TBERCHER heRieR B P51PT i B PR uFe was
cSBIENSNE6 térhPerdte the rhlkuré&dide slowlyl mcﬁﬁeowawmaar Wc&ﬁilon of

w th Et CAc andtheo anj c |l ayer
S, b o A BAS e o B30 el oo ot s
di%QéIVé(?’lh amllfqﬁﬁﬁtit?df oDrger andgslvifietibpHPES u@lbas@md givathe title

resi due was t h
chBpran il (LR D, 208 Vi R g5 B (1119, 8.23 0.
=8 Hz, 2 H), 8.22 (d, J =8 Hz, 1 H), 7.95-7.85 (m, 1 H), 7.26 (d, J = 8 Hz, 2 H), 7.15 (s,
2 H), 4.02 (s, 3H), 2.99 (s, 2 H), 2.26 (s, 6 H), 1.30 (s, 6 H). m/z 497.2 (MH+).

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

0\\ _OH

P\
N OH
A\
o] N
O
Cl N\

N’N

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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[1

, 3] di oxol an-2-yl -3, 5-di net hyl phenyl ) - 2, 2- di et hyl pr opi
wo@miog/osaia@ net hyl ester as a colorless oil. TOPEI/EP2008/062900

stirred solution of 3-(4-[1

, 3] di oxol an-2-yl -3, 5-di et hyl phenyl ) -2, 2-di net hyl pr opi

onic acid nethyl ester (1.7 g, 5.8 mmobl) in acetone

(20 m.) and water (0.3 nL) was added Anberlyst-15 (233

oMENO T e39s) 2P einsimol) inestes (10mnleslowly. Aftdyi 3®mintat A3€r eQH(50

L ght h ' filte
) PR e ol SRR A aMphofpRate (538
gB0ez sutad). Anelreabtiorr reixtulewasasatpd at 80 Eiifop 30 Miaghd the suspension
h i ; : i .
SR LN AR REPARLEL L e b el wip o
aectihd cowbime oegené|ayers wereavashp witbwaser bringn deied witth MaS¢s, and
oS04 158 B o RRRRRRS b3l BB B ol e
bylflamit dhydreategrapinydesial2 ggdient ofirepjangfEtPHe i & & kpa dngiyfellowed

o140 ORIy iy o 510 e 91 B

(1.35 equiv) was added by syringe and the reaction

m xt t [ i i -2-
P R e e e e
yi-3, Sadimethy-phenyl)-allyl-phosphonic agidgdiethyh8$t8y | pheny|
trif -@%ﬂ%g e é@ln{;m\m@sasa A-E
subst’gﬁj@nt ad iﬁ?%gg@g%sol u%ofggﬁ@%f Pd( PPh g$4e§?3 nP!)
usigg tehlgrbpazieiacie bydraride inster A@ad {E R (Geemyt-Pordigetyl-

< i i ip. LCVMS anal ysi s
p?ﬁf)%ﬁ?}égﬁ%ﬁ@&@%ﬁ%ﬁ g'tefé@!:%ﬁ?,ﬂ%ﬁpo% of the StZlI‘ti ng
triflate. It was cooled to roomtenperature and the

ci nsOtmL{€§5mIdr@Bﬁé’lﬂﬂ)-ﬁﬁ,i]bkﬁdiaid»lfﬂ?yl]-Thﬂoefrizbtmiabﬁol-2-yl}-
was placed in a separation funnel and washed with 1N

3Acdimethyiphenyd)-prepyl-phgsphienit 269 was dried with MySO4
and ©§BGemtisAbEE)I(MBIEM-cHIbRpReTDEN3I4abxadsas|-2-yl]-1H-

o S S S SRR A B M o 2
mhfbl) ih EHBOL i(TBmL) was added4Amaethiisily(Brbrride (+.6246L., 228 mmol) and the
R Tea st it JBY: ERELUdrt bas Fermb 2P Rubad brbsdure
afd tRetrBaitiuephanyirfied b relierset ghake piPbLi usitigaa gradiénheftthy B0%
Meeéii\l“:/‘v(/ater containing 0.7% NH,OH to give the title compound. MS: m/z 523.1 (M+1).
H'-NMR (DMSO-d6): & ppm 8.46 (s, 0.6H), 8.19 (d, J = 8.59 Hz, 2H), 8.0 (d, J = 8.21 Hz,
1H), 7.88 (s, broad, 0.4H), 7.72 (d, J = 8.59 Hz, 2H), 7.05 (s, 2H), 2.64 (t, 2H), 2.11 (s,
6H), 1.78 (m, 2H), 1.41 (m, 2H).

Example 1-64
(3-{3,5-Dimethy|-4-[6-(5-phenyI-[1,
3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-phenyl}-propyl)-phosphonic acid

A _oH
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Oxone (420 ng, 0.683 mmol) was added to a m xture of
3-(4-fornyl -3, 5-di net hyl phenyl ) -

W@ 2@9dicred hyl - propi onic acid nethyl ester (250PemEPDIL52900
mol ) and 4-[5-(4- Methoxy-phenyl)-[1
, 3, 4] oxadi azol - 2-yl ] - benzene-1 , 2-di am ne (prepared as
described in Exanple 1-59, 300 ng, 1.06 mmol) in DWF
(8 mM.) and water (0.8 nL), and the m xture was
st i r TeslhitRE confding aap &okitett £ 4 by-pidutt. of THechyrirogenationarsl

VB SRE TO oS (et UL oS, THGhMED, PR

(BVISOIBY: BRI 48 8P It trdaml, gHY, 8.450(s, irbad, @ .BHNP.EEREB. 1 (M.52.4H),

NG o SrdER T e

1 g8t by, 1pf2gny RH).2, 2- di et hyl - propi oni ¢ aci d A m xture
of 3-(4-{5-[5-(4-Methoxy-phenyl)-[1
, 3, 4] oxadi azol - 2-yl]-1 Hbenzoi m dazol -

ERamble-B65- di net hyl - phenyl ) - 2, 2- di net hyI propionic acid

[d(‘@'@%fs (gﬂ&ﬁ?)&fﬁgnmgﬁ ’ gﬁ(égggml é- f irred at ﬁjra})glrhmgh’s-

dtmetbelpheuylépfﬂn‘yllirﬂldspandlqm heated at 50 oC for 1 h.
After the mxture was coosed to roomtenperature, the

m xture was sl ow y\ aci difird to pH 2~3 by addition of
3M HCl . The uc re |p|?at ed and was separat ed

fromthe,_s n. e solid was dissolved in a snall
Mgu@—t—(@ f DMSOD and purified by HPLC (basic) to give
the=titI% conpound as a solid. 1H NVMR (CD3OD, 400 Mz)

d ppﬁh@tl@c&iﬁb@né Was bréﬁareoear%% o0s to)Es@ntbléiz-58 s, [(E) -3-(4-

fo?mgd Qgg-ﬁgnethyl;pbenylyaﬂg] Qrgosplzor}q; amqlgl@@(yp]%sterg(%mplgzlgé (sgep A)in
st%p*[ﬂ Ms? n;’@ 511@11 @14H). H'INAR (RODY: 3-Hpm BI53 ($97H)28 (RKH)J = 10.23

HF31W)48{1é1? 5J T 8. 9¢hZopdh RSBy T 1:98 77 d¥Adi 1861 3BL 1 1B (BT H).
3:90g8Z3M) N2 d@zOPHY 2 0B)(s BH); 1.97 (M, 2H), 1.71 (m, 2H).

di nmet hyI phenyl ) - propyl ] - phosphoni c aci d A

[ (E)-3-(4-Fornyl -3, 5-di net hyl - phenyl ) -al | yl ] - phosphoni
Eﬁampiem e6ethyl ester To a suspension of

il ey PEe)- & AR R bt Fings ™
dihéthyphenyl)- Brcﬁﬂbmachﬂded a sol utionof NaNO2 ( 1 .39
g, 20.1 mol) in water (10 mM) slowy. After 30 min at

A. 4-Bromomethyl-3-nitrobenzoic acid benzyl ester

To a solution of 4-bromomethyl-3-nitrobenzoic acid (2.0 g, 7.69 mmol), benzyl
alcohol (796 0L, 832 mg, 7.69 mmol) and 4-dimethylaminopyridine (9.4 mg, 77 pmol) in
dichloromethane (5 mL) was added DCC (1.59 g, 7.71 mmol) and the mixture was at
stirred RT for 3 h. The mixture was filtered and the filtrate concentrated. The residue was
purified by chromatography using a 0-30% gradient of heptane/ethyl acetate to give the

title compound as an oil.
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m.) was added and followed by Pd(QAc)2 (677 ng) and
di et hyl allyl phosphonate (5.38 g , 30.2 mmol ). The
WO e@gmi@m m xture was heated at 80 OC for 30 nPEI/BPZHOS/062900
t he suspension was filtered through Celite, washed
with CH2Cl 2. The filtrate was extracted with CH2Cl 2 and
t he conbi ned organic | ayers were washed with water,
brine, dried with MgSO4, and filtered. The sol vent was
Breno?achgmg@ﬂf)f-pﬁ(&:)@lmtmuamowbﬁnyi)eZ,Beﬁlmetlwlnmyll-Vinyl}-
rifie y ash chromat ography using a gradi ent of
3R FEENEPE¥FoAc (10:1 to 5:1 then f ol | oved gy 100%
Et OAA)mxmreg:fweoromemeihymamdrohqmomoecwsb@zvlu agher (3.86 9088 mmol)

aTckté?h@ykao?@ T%(]l %ﬁ[ 16 oﬁﬁg) in I%MF (_L10 mL) was heated at 100 °C for 1

h, miscsomﬂolawab thbnwd}ieci 3+€I4{mrmwb3 frdimetbylpizenyl)-acrylic acid methyl

e%% lie es t errmfjmé}{%ﬁﬁ’é -66' & OA & Qrﬁboﬁcﬂé‘é%rﬁ céffbloﬁate (1.63g, 11.8

nd
rrm@lamgalusnm@rmnptneedlfosgt ‘(Qﬂ LYol I}z(\\laTieggle rWQS poured into ethyl
afé(%? g& %%?%H&J \ﬁltt‘?\gétg 5‘&/@ ytfjlﬁﬁ Z‘E?/ ﬁr%@é) Thedghnic layer was dried,
filkeréd lahd polweny m@np\@damdgr md@@qqiﬂregsy{% rT he ,ﬁesﬂltepwg pyrified by

C}{rgenz 8#%11&%51(1? a?§?§ QFH&%WIY b9 hidpland/cthy? 186thRz6 lgivétivé fitiel H

azor -
c@ngpudidiet hyl phenyl ) - propyl ] - phosphonic acid To a
sol uti on of
E) - 3-(4- 4ch|oro henyl )
C][ ( 1?-ﬁgpé(ézilﬂﬂ&i-g|€methoxycar onyl¥nnyl) 2,6- dlm thyl% Ie%l,{hH m&ole-s-

%b ﬂa@. 5- di met hyl pheny!)-al | yl ] - phosphoni ¢ acid
este

s Adueired baeohdi(E At EyR TeDph caibomy V3 3 piaprenyi-
wﬁﬂ{h-‘hht‘%bgﬁi@taw Q. stwgs 38;71 mmeﬂ aaa trRTetIﬁy) phdgbhite (5.0¢L, 5.26 g, 42
vent was renoyed el_r reduced press
PR EARN SRS 307D 16 o1 By TheSeMeE ARIEEOEL e reyia pressure
arSH Adirediduedhrénato§hdeidMgat e50u0grhaient o1 hieprariletidkaddtate to
give the title conpound. M5: mz 523.1 (M+l).

Q'M&IN\VNGGBWBW ): d ppm 8.46 (s, 0.6H), 8.19 (d, J =
8.59 Hz, 2H), 8.0 (d, J = 8.21 Hz, 1H), 7.88 (s,
br oa

D a5 4 {2-HglHoxjearbohylethys &-dimol eyt - Hgles cofoxyii
aci) . Exanple 1-64 (3-{3,5-D nethyl-4-[6-(5-phenyl-[1,

A mixture of benzyl 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 pymol) and HOBT (85 mg, 630 pymol) in THF (10 mL) was
added EDCI (184 mg, 860 umol) and the solution was stirred at RT for 10 min. Then a
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3, 4] oxadi azol - 2-yl ) - 1H benzoi m dazol - 2-yl ] - phenyl } -pro

pyl ) - phosphoni ¢ aci dThe title conpound was isol ated as
wa2dyopoduct of the hydrogenation and hydr ol yBCBEBR106§1662900

from Exanple 1-63 (steps B and C). Ms: niz 489.1

(Mrl). H1-NWMR (DVMSO-d6): d pprh 13.06 (s, broad, 1H),

8.45 (s, broad, 0.6H), 8.28 - 8.15 (m 2.4H), 8.01 (d,

J = 8.21 Hz, 1H) 7.94 - 7.62 (m 4H), 7.05 (s, 2H),
solutfeh of &~ méthbxyb&zbuclao@dshydﬁéi)de @07 &g 6’80 AiApls) th. THF (Ean) was
ol en 1R P 08 e1iss Y 18 PuTe SRRSO e
redudeeiytesgune dratthb -rés@da} rlajeial was chromatographed using a 50-90%

di t
grfl(g':; cgﬁt(ﬁi%g Ie%;e?ég% Al ?g’%glﬂg%ﬁp dﬁ'pl-rgelt I5t8I 5SI ng

L R IR e 20

mmahﬂmberlyllmep)qnaltﬂ NVR (MeOD): d ppm 8.53 (s, 1H),

8. 3§A E@t‘ r} of m}(ayg§ (%-%@-m;%w&?bérﬁogﬁ&yd@zu?c?ca'?%ny?—"ﬂ-hlndoI-
2 8[}-925 dimettgHphery|)-pgorienate(dp0 my, 23 pgol) gy Buigess r%qﬁent 210 mg,
G I o
S@rﬂolirg ﬂ-éF( {Tﬁ) rﬁ}?"ﬁgﬁ%ﬁ%ﬁ@?}“ @r@wav%]a%r;(aar?jtluggu 50 C for 32|_r?|n
The salsnt @ay rgmeyed undernredyged (FReS#/IS) apql 85 rgpifge glarp@a graphed

ué}mf % 8HHER! x&.e& hbpEREBRY! sochiid B dHRRZIE tAE Bipdtnd
utron o br ononet hyl - 3-ni trobenzoic acid (2.0 g,

7.69 mol), benzyl al cohol (796 DL, 832 ng, 7.69 mol)

and -3.5-
cA OIS 18 4SBT iG55

dmﬁihylpbﬁ@y'fh@ﬁ'ﬁ%{?aﬂé’ was at stirred RT for 3 h. The

m XtNhﬁ)d%soffrﬂétﬁy?B-?ﬂ-f{@-[Bj(4trh@th6>k)Jphé|&W)e[1 AM6%tiazal-291]-1H-indol-
The residue was

ZGL}@M'@Pﬁw%‘ﬁ{‘y'meH'@B?th%? é@h% gh ey 3%%3%}3 (H4 i 174 wmob
intg il ©f £:9 WS HetBancRBN®5 ImL THIF waBhed&leaay$0 °C for 4 h. The solvent

wg%%m?veéluhgqaérgg)geﬁ Ip{%%ﬂ%%@i@%l%g}gu\” 1 ls)(ifrgd \(Rfi’cﬁl Wa etrhé/rlldD
neutralized with 174 pL of 1N HCI. The precipitate was filtered, washed with water, and
dried to the title compound. H'-NMR (DMSO-d6): 3 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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A m xture of 4-brononethyl -3-nitrobenzoic acid benzyl
ester (2.06 g, 5.88 mmol) and tri phenyl phosphi ne
W@ 2009440319 5.87 nmol) in DMF (10 m ) was heat Bd/ar209@2900
OCfor 1 h. To this solution was then added
3-(4-fornyl -3, 5-di net hyl phenyl )-acrylic acid nethyl
ester (1.28 g, 5.86 mmol) (Exanple 1-60, step C and
pot assi um carbonate (1.63 g, 11.8 mml) and the
m xture was stfrred for at 100 OC 18 h. The m xture
was poured A yl acetate and extracted wth water
once a @ [ ' " The organic | ayer was
drj edy tdred/and solvent renoved under reduced
sure. The flesi due wad purified by chromatography
usi'ng a 0-40% gradi ent of heptane/ethyl acetate to

@- the title conpound. C. Benzyl
R-[/4- ((E) - 2- met hoxycar bonyl vi nyl ) - 2, 6- di net hyl phenyl ] -

cl Hii ;1do| e-6- carboxylate A m xture of benzyl
4-{(E)-2-[4 E) - 2- met hox rbonylwn di met hyl
%i@ﬁPJChJPm ;0@%19!‘?65'&8 ipnic@cid tg V‘y ‘@‘2 éég‘? mml)y P

and % 51di'6?ﬂcrr‘diod|@tﬂé$@§}1et 6 (f8 rﬂn’l’cﬂ) wassti6d gt rodd tm‘mpébatwnass a

RS plr P et ts% B R R o S B e

aMmontrracrﬂ&m%O%@t@@ eot1 &f), fradsame sadthtel(5 dqe Banpand palladlum
lve

B apefeted AirHa 20 S RO Ry PP Reaoton Ui TRRHgHd i eeto
&ﬂﬁﬂn@d et uaten ahdathyd aébtatexEWylmwfatéaﬁadmhs were dried over
b S TR 45K BRBUS s e ST g 1
vethy|adeatat On- matabemto(élﬁrd@-ﬁ bDichiDophemfl)-derdlicetciytiert butyl
oG SRR s iy e T Aol U OB} b p e
? g.egfd,ltﬁn et.?eﬁmass H) emn\(ed/:jem)aMZ @ dH) 7esD (hried BOrkdz, t1dd) 7.81 (d,
SR A i O 3R Ay ot 5
1B mpdbi){i6 efhidnel((400miLhwxy bieanged/with phatinuez bxide éB(lﬁkmg’)I Bftdr purging
relg&tiiorr]'ndrg;xfu%e_ X/Etlh 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) & 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 (50 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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3, 5-di net hyl - phenyl ) - propi onate To a m xture of

2-[4-(2-nmet hoxycar bonyl et hyl ) - 2, 6- di et hyl phenyl ] - 1H-i
wodwbe4810 car boxylic acid (200 ng, 570 mMmmol) apd/EEB8/062900

(85 nmg, 630 mml) in THF (10 nL) was added EDClI (164

ng, 860 mmol) and the solution was stirred at RT for

10 min. Then asol ution of 4-nethoxybenzoic acid

hydrazi de (104 ng, 630 mmols) in THF (5 nlL) was added
cr&&f*atobfaphil Xib 0T &ticvEs Sthyt aedatat’ nfREpfanes)l BHINMR 400 MHz,

SO

A A W T L R

Herad) eps (Hb H)elrmt@r(g/ﬁt-{hyl acetate to give the title
conpound F. Methyl 3-(4-{6-[5-(4-nethoxypheny I)-[1
, 3, 4] oxadi azol -2-yl]-1 Hindol -2-yl}-3,5-

Bd4 (4G hlobheprnknyIp[oRtjoxatiazdl- Zrybl-ﬂmm'oqﬂ'lenytahyhe

2 U Sob SRS BRI R BOYh e

adig N:rﬁéé}nlﬁ'gmﬁltr@-bdnzlaﬁb-@?Srth|dea@erExe(mblem-r2§) 1280L nfrEBﬂP;' and
S e k

58 e Sl L R G BER) 8 Phrowee
atr E50UCeor 30 s tothe arageyellovesisgersiarhwasaddsyramph of MeOH and
th%fq'reg t%{%gmezr géf; F‘e‘%w‘&r}‘itra |fon gaeﬂélé'?ﬁé il WmRGRL A4S AAR 400
MBtz( BAE-4) 3 porhE Of dokysBETHZ, 1 [H) 7,89, (] 45858 Hzo? Hp8yRT 8119 (m,
2#1#1)& X 011 Y8, é# ﬁ? ) 8774 b BHRRYY H) PRAPIHOD) P17as it ey, t =

1.33(Methel0[ 5- ( 4- met hoxyphenyl )-[ 1, 3, 4] oxadi azol - 2-yl]-1H
-indol - 2-yl}-3,5-di net hyl phenyl ) - propi onate (35 ny,
73 mmol) and 1IN NaOH (174 m , 174 mmli in 5 nm of
B24-15-(4a€blorerphrnylbl1, 2 Alexadiszof2]-hevzeneat .ediamingn oC

for 4, QQSmerﬁﬁrlaé’ Sa(ﬁed/‘@%'f &(‘pﬂ?ﬁimﬂﬂdﬁﬁ [B-QMWO pheny(lj)

pressure and the residue was stirred

[1rﬂa&ﬂpxmlazpéa-yﬂﬁtmtrq:menﬂ_anwe il THﬁfﬁéO'ﬁK‘e\év)apYQ%@ fighed 3x,
h'aﬁﬁéfﬂesﬁéﬂﬁé {Md%‘ J‘@E@ht) a§fédsm uﬁ@! 0ot THF/ELDM €1:1).

oun pm brog
Flypl)ed with ldo3x. SAllowegl to gtll’@r% T 1§B|) Adqled;@;O F&P %eit; let stir 1
h(tden fliterePover U%htezﬁé):i ar?d r@@e& With ameL @Cﬂ'ﬁ F(éducédﬂ)n va%u880 give

(s, 3H),
theitle zmppowdlz*lr{@,MRe(#&O Uits, Bigss by W@ %%(br Reddnitl 51 or
st "ffo*a &2 @3.48.08 QNEf AP 18 @d, J=B.08, FRESHNE KVFB (d,tre@2)HZ, 1
H) 766 770 (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 g (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, 2 H) 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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nmeasured 468. 1918. Exanpl e 1-67
3-(3,5-Dichloro-4-{6-[5-(4-chl oro-phenyl)-[1, 3, 4] oxadi
W@2mbAR4yd | - 1H benzoi m dazol - 2- yl }- phenyl) - pr BEI/BP1008/062900
aci dA. 3-(3,5-Dichloro-4-forny[-phenyl)-propionic acid
tert-butyl ester. 3,5-dichloro-iodo-benzene (5g, 18
mol ) was stirred at roomtenperature as a solution in
DMF (50 m.) containing tert butyl acrylate (6.5 mi,
829 %meH) 8118t-r8ad vy 12 H)re1dh{sun5dt) 8050 ($e0.8yr1dtaR (@5/411¢24 Hz, 1

i PP BRI e, oM 8% or s hour s, Reacti on |

m xture was reduced in vacuo, partitioned between

oL S i0le R AL AL P17 AERAGar iDL RS NP ©
bgrzrfgnﬂfazel 2-yBephgeyl)-pBppiovie apid. pl ug washed with 10 %

5 (g*%ggﬁg%ﬁggf gga%hégiﬁ&{i %%?&ﬁ?%m gf TG Dichlorp-4-(6-15--
clabrogrheaylrics, é]oxaﬂmz@bml]mb@zgmqlajol ayl}ﬂw;(lmeplm acid tert-

ol e?ga} te BBBL dr %@so & ap§ 3’];9%@%?-&] 1, it%é%éng,“ThB Eb.lﬂplé'golutlon

wis 8llowed, to Stirlat r¥. o2 h.2The reagliongnigiurewag goncentrated and the
% f{é pﬁri@ SQ: ey AdN/%"S)HM FIZ@NFQOHE‘Q% ‘pS‘Ed’é 2}5‘$<§ §ie the

In et anol was ¢
i cottmunsoxFERMRAS0D Mite, DMSCLFOIURRY Aq8HbolELABAE. 2 M) 3.7
J53 X5 HE & 1) ?bsr(‘é tzfmgﬁsh 7‘\!39 @ﬁh@ﬁ babl@Qr7afs Hy drige?o (dd,

and stirred enper at ure over
S35 451 Foeill) G2 o 9849, PIUBGRAN, SoAral P (HALIEABUED. te =
1RY¥_ f1bdntRy i ng m xture over a pad of celite and the
resulting solution was evaporated to afford
3-(3,5-dichl oro-phenyl)-propionic acid tert-butyl
Eﬁ%gfe A58 an 0|I (3 8 g; 94%isolated yield). 1H NWR
31 SDigst -{5-(p P B gloigzoy 2y’ fbenzdiiasgr 33
pﬁ&hw}QQm.mfetW4o3o.ﬁomccd¢hwro phenyl) - propi oni ¢ acid
tert butyl ester (1lg, 3.6 mol) in THF (50 m) at - 78
C was added dropMAs- S- butyl [ithium( 1 .4 M
eq) The resulting red
a8 stirred under
at which tinme DMF (560

OH

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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added. After 30 m nutes, quenched reaction with
saturated anmmoni um chl oride solution at - 78C. Renoved

w0 e@obasio and al | owed reaction to reach room PCT/EP2008/062900
tenperature. Evaporation of volatiles in vacuo,
partitioned between water and ethyl acetate. Conbined
ethyl acetate fractions were dried over nagnesi um
sul fate and appropriately | oaded onto a silica ge
colum. Isolated 600 ng of titled conpound

t h ' tic. 20, % gth
R X i A A e
pger'%ylﬂﬁ,Z(dnnegﬂl-bl)c;pﬁgﬁiﬁ actd r;éthTy.I i&e;ﬁzAdQEHﬁ (28@eng( 1.98 mmol)
= , . S, . . ,
ol 0B ok dashishl o & pefind Bt 23 indhonBarsonyiz:
nﬁhﬁgydgﬁm-ﬁ,elrdirﬁetfhw-ﬂ@nlmﬁh‘hbenmmmzme-@kcamwmm (626009, 1.65
. ol _4- [,0- .
E e Ry Sosteo 5D oA S 1A faCF ool in QUE G k) uncer
N1.- @B9n didfppetrante THAe cardxylic0B4Yd-Q/BS3dilutertile)reagtion with EtOAC
G RORR AAR ey L0 MR RABWER BN IR0, oy Hiforganic
plsasepersNasSOnand aueleuats te safenteRisselvelthetfesigvedi IVIE 4 gd) and
S4B SSURA ol 5 RGP 0 Bt B kg pracaton o
156°€. 107 154mjin. 1Dikgfe thegeagtion wita&t@Ac (OO mlL)nd@xiract with wager (25
) Efrfy @@%é@%ﬁﬁf@&?&i’z {2548 Alsieley prine
(2. D1y (Dﬂ @gNiph |ove[ @S0, and evar.Jorat.e the solvent. Purify the
rerséﬁ’#éll\ag;éﬂig% gélghrﬁq%féé r'a B}‘(?J‘l(a gflh%mlcgﬁ + ngGMS' tB &fforttha tikd céfhpound
agja[ygllquoickVibing-4vehyl ) - [ 1
ll'ls—)li:f]E?)éadi ?'Z(l)l - 2§/yl ]- ZP: tr (ﬁ- ghgnyl amne, 4 nL of
Co?-{hﬁ@m@&wﬁ“%fy‘-(ﬁgﬁéumn%ﬂ,ééls%%giq;)f()Fg}yﬁ%rlhgg,ngfq(ﬂmidlaggﬁg-y|]-
PR S RO Bt e Cal e e et
[1h3.4loxadiaaol-RvBrisHoenzaimideac-eylphany a%og'dFT‘ﬁEﬂ'cPrW'?rHc 3gjd methyl
eﬁlThr Wg%vmnéminw%mé@g PL msaﬁ gmgtnhu)! Adaanp dladH (2.9 mL)
ai Sty qngh: A NaOH (P 70053 ol g nglgr FLILy poryaidapearance
of tHe estérBy DBMS, .cBicdritratelthéleattiah AdldifytsPHORS big additidh) of 1 N HCI
(5}8 %?.t @A:Ite;%wg@phgzgy'_%trg@%zqggtq%y %840(’ S in?é v@chunw%vérw ‘Fn)lturate the

solid with DCM to afford the title compound as a white solid: (M+H)+ 481.0.

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-(5-0-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) 8 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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C 3-(3,5-DChlo ro-4-{6-[5-(4-chloro-pheny 1)-[1,
3, 4] oxadi azol - 2-y |] -1 Hoenzoi m dazol -

w@200bp4qaenyl ) - propionic acid tert-butyl esterPCITBPROZE52900
m scint. vial was added .3783 g (1.32 mmol)
4-[5-(4-Chl oro-phenyl) -
[1, 3, 4] oxadi azol - 2-yl ] -benzene-1 , 2-di am ne, .4000 g
(.1.32 mmol) of 3-(3,5-Dichloro-4-

7 40t mBls-(phe iy 17)820bo i, dri)s.akci 8115 émt2 Byl (erssed H)sthyd)+
g% and 6 nL of DMSO. To this dark brown sol ution was
%ied .0321 g (.198 Mol ) of FeCl3. Allowed to stir

open to air for 72 h . Extracted with Et OAc, and
washed with water, brine and dried with Na2SO4.
Ex/pleite®® on silica gel (ACNDCM 1:9 to 4:6) to give
3-3&136 -{5- @L%Iﬁmﬁ&gﬂ 143#4]69(5&6:6&& W1 H-iRR-@f Q) 5-dinpgthy|-
é =7.33 Hz, 2 H 2.92 (t, J=7.26
phenylp: ilt)d'meféw' peopi Fl)ac')d 72 (d, 2 H 7.78 (d, J=8.59
Hz, 0.5 H 7.92 (d,, J=8A6 Hz, 0.5 H 8.00 -8.09 (m 1
X 8.31 (s, 0.5 H 8.50 (s, 0.5
H. M5 (mz) 571 .1 M (+1),

3 (3 5701 KT or 6% 4- { £ T5- (4/chior o- phenyl ) - [ 1
adi azol - 2-yl'] -1 Hoenzoi f'dazol -
-phenyl)-propionic acid. To a 100 m rbf was

aeded . 090 g (.157 mmol ) of
) 5-Di chl oro-4-{6-[5-(4- chloro-phenyl)-[1
3+4] oxadi azol - 2-yl ] -

benzoi m dazol - 2-yl }- phenyl ) -propi onic acid tertbutyl
ester a few drops of anisole, and 3 nL 4MHCl in
A12-44- Br@*namethyr-ﬁ@lisgrndilleay%ér(dtqh&fomnal)1[1)»3&4&10’&3&"%th'?

184 100 mL fofha- Bgttz%n fiddkeu4 H9n1 FI Hnolyess 4- chIorobenzmc acid

concentr at ed e resi ur|f| ed by basic
hxme GR9rav(TRETN AN OF - bzorsorvet ylt3omt§o Qynw)c Hide- %%(18 5
oﬁ E?@TBHG' B0 mi s MR, (A@Qvéﬁ"t'é stlrl:ﬁ‘t’[ﬁQrﬁl @m&r@lﬂf’é 3r 18h.
Rgmpyedﬂ/ggpf DCM, ggdq}gﬁvatgr ﬂ)d( fpltegg;i c(f{jwhqp_sp,&g apE waihgq;) wgh 5O to
glgg@ =nitr5=A- b?o@moﬂet@g b@ﬁzomlaé'ai Naé)ﬁ&loro%eaZoW)myd?azfr&e a \5lﬁite solid.
1&@1@%@@”@44%80— ) & ppm 4 99 (s, 1 HS 5. 1)2 (s, TH)7. 59197 64 (m 2 H)
7%1&31[)9? R, B ?le O(Iﬂ Dfs;ﬁﬁHQ 119) /b2 [ 8.23 (] oMpslsAT&d, v26%l7) 1.77

nzol m
HphieHy19.78( sz1d1)ﬂ19t%md pioRB8 Hacl i)- - MS (m/z) 413.9 M (+1), t =
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-nitro-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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A

2-[ 4-(2- Met hoxycar bonyl - 2- net hyl - propyl ) - 2, 6- di net hyl -
w@b@ophdsaBHbenzoi m dazol e- 5-carboxylic acid. FCBEPB200$/062900

3, 4-di am nobenzenoic acid was stirred in 120 m of DW

at roomtenperature. It was treated with 12.4 g of

3-(4-fornyl-3,5

di met hyl - phenyl ) - 2, 2-di net hyl - propi oni ¢ aci d net hyl
aibPRH; (6561eng| Bsemnmi) mt[ﬁ\/llA(ﬂmE)xmdNeat tb- B C tinsder dlabat 4oy h.

T T e
(ietmeatiade B0n Ekaroplevied® 675\mg ada@eumelhand K&%G%mg 4. 54 mmol)

%{ﬁlja h%glpé ?? CAgo(ii Gté I‘?nﬂﬂlov}?@ rggmtlrgé tdc’:\%(foﬂo 88/ t%ﬁtﬂ@r%ture

Ihg precipita
Diluité theatooted. redttion mnthlﬁe@Aem 50rrelo)i gnidtextraes vw&arveatwa{éfpé &tl). Dry the

ol el Ster Nasodl HREVARRE: 148 SPEH PuAhTIE fedultg ol Siica
gel Shehwtegiaphyd/t 0-45yh FIQAH Pblélh)ztcuaﬁp@aazmllow Spllqi (M+H)+ 546.1.
phenyl } - 2, 2- di et hyl - propi oni ¢ aci d met hyI ester Add

EDC (380 ng, 1.98 mmol) and HOBt (26
Ct ¥ (4{G[5-(4rChigrasphenyiiblil, b4loradiazql2- wi;ﬂﬂdawaz-b'&ﬁ;ﬁ dwnethyl-
p@ﬁa}iﬁ%?%@gﬁf’@ Rr?plomc acginrggtlhr){ll gsatggl SGIurry 3- [4 ((E) 2 {4 [5 (4-chloro-

PO {1 Ao BiB=ah Aol 2 BTG PPERHIL H Y- BEHGP e ey 2-dimethy
EF%BE?C%&?@%S@ (245 rﬁ? g r)nm'ol7 IrDNEth@ﬁpHUsEhlw’l@GﬁNLgW}d heat

I Sappear ance of he carboxylic acid
0% Scfor 21 underdisi Mnmrttratﬁ@«eaqﬂe@unﬂe;r raskpeRpressUEe. Purfy the
cMcbhr B b l’sméa?Qelfehbonﬁé?zds (ﬁ}ﬁﬂ(skasvbﬂon (HEP)ITh afforldr 3 (4-{6e5-(4-

LN D T N i
propRARMcid(hethf cdter 4s A5 edWEdlid: {‘M-ﬁﬂ)dd‘l& 3n xture ny

m crowave irradiation to 150 Cfor 15 min. Dlute the
reaction with EtOAc ( 100 nL) and extract with water

D( 2-54 i5-(4Fc<ﬁ|ba£-bhéﬂw) [ 4lekadippel ey Ip Hindalt 2+yRi3cBidimethyl-

pe?@i»% 2 GaeaTataons selh Shmbat Lo 2% e gt

1P314]biadnéﬂ@ezryﬁ}smh@olwy|}s3 54dnﬁetgydlphehyl)aﬁﬁtdugemwmroplonlc acid

o7 e o8B g, LM gl M (L) H R G5 22813208 eat to
9
5@% %r@h DAaa_trhurI (2;6 hiE- el(rﬂ et 10l 50P C[fdr 5 K] AdddiNa¥eOHI2\H HiL),
- enzoi nj - 2- - . . 0
TH%ZZ&"}%Q@S-@?%{%?% '?4%150%? DAoL inpter (i §feghtne reaction at 50
CMlﬁhéeﬁtbﬂBtrbybbséﬂ[eﬁ Hy3-CaMBolConeerjtiate the reaction under reduced

pl’lq_s%Lg}e1 oé\a @éﬁ 8‘4%%%)'? tf\ll plﬂé-l 1 ?ol&ec&th& reSL{Ithn)gl premgltate bY filtration

arCritberteé bylid with Et,O to afford a Ilght 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-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-y[}-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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ester (286 ng, 0.578 mol ) in THF (2.9 nmL) / MeOH (2.9
m.). Add 1 N NaOH (2.9 nL) and stir for 4h. Add NaCH
W@ 1®2/0mg10 2. 55 mMmol ) in water ( 1 nl). Upon  PCT/EP2008/062900
di sappearance of the ester by LCMS, concentrate the
reaction. Acidify to pH 1.5 by addition of 1 N HC
(5.4 nm). Collect the solid by filtration and dry at
40 Cin a vacuumoven. Triturate the solid with DCMto
[128, 4|oxatlidAoR2-yi] 11 HeindahZp a3\ 8-disethy hihiehd)-2, 8dirdethyiiref)ienig @cid as

a3grissi. ANRFOIHE OMSQAP)p PP 483 (o, 0 2850 Hh 27 2

H) d Mbemze| mH)aa8l(s, 2HyT p4 pm@wm} 4 M) 3-8 me‘t Hy B-1@r-8x4olm. @ H)
id. Suspe 3 = di met hyl -
1128% g)r(%ﬁﬁfgﬁgﬁ){%@M oxadiyazol -2-yl)-1H benzoi m dazo

| -2-yl]-phenyl}-2, 2-di met hyl propionic acid (162 ny,
) in EtOH (2 nL) and add 1 N Na0—| (337 ul).
E%Jﬁsllgtw 2 m) and heat to 50 Cfor 1.5
3-Ghiie> (iﬁevdbbexyhfﬁ ém@dﬁizohzwhdlél-bemmzsl-%yﬂnﬁ gdimethyl-
15 € wat er and evaporate the
pé%?@ﬁﬁ?%%fgmﬁﬁé&g%ﬁggc!ﬁq 40 Cin a vacuumoven to
afford the titl e conpound as a tan powder: 1H NWVR (400
-y 6H)215(s 6 H 2.77 (s,
°2 H)7.40 - 7.55 (m 3 H
8.15 (m 2 H 8.41 (br. s.,

- Chl or o- phenyOI I . S. *oxadi azol -
-IHinclol?yO S S-dinethyl phenyl) -
di met hyl - propi onic acid A
=(4- Brononet hyl - 3- ni tro- phenyl ) -5- (4-chl oro- phenyl ) - [
paralib@ ¥Rk aine témgsund id Bfkalodous te thechréedratom df IExakplea68.

3S€%zn%c@,r@c§&%oac¢d OB e ety SPopdtBleR Sodtun sat ofte
[@@@@Ibﬁle)g'&géﬁ :tt]ax@rialzgpl 248181 hrrmzb)m@ézoEz;?u 3aﬁadmm@| ph_er(yﬂ}-Z 2-
SrE s i Pt AR ROBRERM £l 8ot a0
3$-[)|118$-8ﬂn$i3 (e eyt w;](du 13041 33 Hee2 H) 2.14 (s, 6 H) 2.16 - 2.26 (m, 2
MR Bt GBS bRt o) ) R RB 2L dhra e lin A 780k
J£8188) 1NsdzHz, DNB@B.20 Js, dil-pp(M+zH)997’\6§ 1 H 512 (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 (m1 H 8.57 (dd, J=6.57,
Etamiple 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

N
N 0
S
N o OH

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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Hz, 1 H 10.76 (s, 1 H 10.94 (dd, J=5.18, 0.88 Hz, 1

H. . M5 (mz) 413.9 M(+1), tR = 1.28, Meth 10. To a
wG@onko4iound- bott om fl ask was added 4.95 g ( BQI/8P2008/062900

mmol ) of 3- nitro-4-brononethyl -benzoic acid

N - (4-chl oro-benzoyl ) - hydrazide, 6.09 g (36.0 nmol)

DMC, and 100 nmL of DCE . To this pale yell ow solution

was added 6.70 nL (48.0 mol) of Et3N, slowy over 5
mithoxy-Phenytjdl 8 Amxediazslcd-yl}-1 bbenesmiabi aiRed}-3,6-dinéthylathengl)-2,2-

o gl JENT G SRR TR BT, B0r 20 o
2 b yg) 21H)- BOPLSEB BAG/99e(p, 2 b) §i17 étdt vFe'/ $5,0195 rd,z)riﬁd))Jn@n éds J-8 08
HY th)"’/vp/éf%dde-l%’% (g%z% 733%. 9 YA 7alor. & Bt BO, U-BB4TIZ, 1 H)

7.39[(dd, (JEEYO21.TAHE 5+ N8 2B Kt &, ik AFI2P-(pr1s.3 1 4)) o) & A8V 02
-yl ]-2-nitro-phenyl }-vinyl)-
3,5-dinethyl-phenyl]-2,2-dinethyl-propionic acid

Exanplel1-83t er. Conbi ne 2-(4-

3-?%-%51@?{2?2?; @%@Xpﬁgwl)l[}%i]éxsm%w: Pgm-@n%&%[)ﬁngidazol-z-
y-3g0dimashyl-ghenphia2, 3-dinethyl- mqalqméa@c'ﬂo 95 C under N2
for 4.5 h. Add

yl - phenyl) -2, 2-di net hyl - pr opi oni
a rrreell ate A in Exanple 1-62,
. i 2 (627 ng, 4.54 mol ),

cont \NUE heati flg af 95 Cforo.ﬁ 5 h. Allow the reaction

to cool”to roomtenperature. Dilute the cool ed

efion wiwth EtOAc ( 150 nmL) and extract with water

). Dry the organic | ayer over Na2SO4 and

evipdrate the sol vent. Purify the resulting oil by

Splica gel chronatography (10-45 % Et OAC /| HEP) to

af ford a_ yel | ow sol |

Preparatiog of Be (ile epmpaus pﬁém@%% 3@ P&ﬁ%{%\tm“a‘% &apip 1-6§. 4-

M'étHoR?inm&hWbbnﬁaléadd hyi@b£iyé pasuyed. Spectral data for sodium salt of 3-

43{62[3(2% %rﬁ%y{zp tEyIo I CH?@ :gé}ﬁe ?]t{}%%ol- - ] 1H-benz%|rng|¥azol 2-yl}-3,5-

ditnethyft poersyi2ez- dimeﬂay}tbﬁopibnm doich-1 pvIRI(300/Mhly [ PMS Coel)i nextm 0.96
o £

<s(§zra‘%ﬂ>§“¥oéHié%ﬁﬁ>%° Rt A R WY

7/98ad, £=6.8464, ¢H)<8r072(th=tmﬂBh=lz N2H) 8228 (hend.r At 18.18 (br. s., 1 H);

reactd under reduced pressure. Purify the
('\é"g'ﬂ+§ﬂq:}ate by silica gel chromatography (5-35% Et OAc

/ HEP) to afford 3-(4-{6-[5-(4- Chloro-phenyO fi
Froﬁ%@?ﬁgég}ﬁ!t%n eadd) {lgg}hat %lltr}o%h ecn‘“c emb?ﬂmlents ofthe

inasnt@nyrald beersdescibed hdréin #orEp]deSes of lllustratlon various modn‘“ catlons
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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D. 3-(4-{6-[5-(4-Chloro-phenyl)-[1
, 3, 4] oxadi azol - 2-yl ] -
wokimdal41®- yl } - 3, 5- di met hyl pheny]) - PCT/EP2008/062900
2, 2-di net hyl - propi oni ¢ aci d. Suspend
3-(4-{6-[5-(4-chloro-phenyl)- [1
, 3, 4] oxadi azol - 2-yl ] -
H i ndol - 2-yl } - 3, 5-di net hyl - phenyl ) - 2, 2- di net hyl - propi o
nic acid nethyl ester (26XWAIMS0.510 nmmmol) in MeOH
V\%Qf m) / 1 N NaOH (2.6 nL) and heat to 50 C for 3h.
@4F (2.6 nL) and heat to 50 C for 15 h. Add 1 N
NaOH (2.6 nlL), THF (2.6 nmL), and NaOH (225 ng, 5.63
1mmIAcbmpomtcH1aV(ny tmjollowmaﬁtru@erer eaction at 50 C until
the ester is not observed by LC/MS. Concentrate the
reaction under redut@dBfrBssure. Adjust the pHto 2
with 1 NHCl. Collect the resulting precipitate by
filtwhereon and rinse the solid with Et20to afford a
l'ight yellow solid: (MtH)+ 500.2. E. Sodi um salt
3- ( 4A{S@ f@sywtemrww%wﬁﬁ 3lkyl, substifytsd aaP%t'tEt%’r‘]'k%%
-i ndol -

s@sstutﬁdr@ttﬁwbsawyfloz'kzl artianekysubsltdisA AmIno. supgfituted or
S d 3-(4-{6-[5-(4-chl
uns%%aqet?stﬁaarvi Fstﬂﬁfw%r aireRUIRITE Y o 2 RIS pheny
’E-)t g I—gropl onic acid (183 nmg, 366 unol) in
U@ﬁ'tt't.? H?En? Yslowly add 1IN NaOH (336 uL). Stir for
f th | f
"R §b§a§ﬂﬁc§’r‘*ﬂv€a FR B s PR e e or o
th I d
e B S PR Sl i e e one
sodi umosthletgradpsde{otv { 6- [ 5- (4- chl or o- phenyl )-[1

, 3, 4] oxadi azol - 2-yl ] -
H i ndol - 2 yI }-3,5-di rret hyI - phenyl ) - 2, 2- diQret hyl - propi o

ni c aci s.@ tan so DH NVR (4 { DMSO-d6) d

pme 3( //&H)Z \}}H) 2.¢47 (b, R-H) 6.45

(br 6. 98 ¢ 7.64. X m 4 H 8.08
“813-824(r‘h 2H)1’169(’br. o1 H);

(MH—l)+ 500 1. Exanple 1-70
3-{4-[6-(5-Cycl ohexyl - E(l 3,/A] oxadi azol - 2-yl ) - 1H benzoi

m dazol ~Bxylh- 3, 5- di enyl } -
2, 2- dlﬂéth | - ropioan a¢i dNPreparation of the title
conpoun 7 nal Qgous K5 THe preparation of Exanple

1- 68. CycTohe@anecarboxyllc acid hydrazi de was used.

Spectral data for sodlun1salt of 3-{4-

[6 (5-cycl ohexyl -

'6‘?%& azol - 2- yI ) - 1H benzoi ni dazol - 2-yl ] - 3, 5- di net h
yI p%en%l )Ez gr’e%ndependently selected from O, NH, NR; or S, wherein Rg is
selected from lower alkyl, lower alkylamino, lower alkoxyalkyl, lower

hydroxyalkyl,
X4, X2, X3 and X, are independently selected from N, or CH,

Cis
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di met hyl - propi onic acid; 1H NVR (400 MHz, MeOD) d ppm

1.1 1 (s, 6 H 1.32 - 1.61 (m 3 H 1.66 - 1.83 (m 3
woood0@31q dt, J=13.04, 3.33 Hz, 2 H) 2.14 (s, BCHEPRDILE2900

- 226 (m 2H 2.8 (s, 2 H 3.03- 3.12 (m 1H

7.08 (s, 2 H 7.77 (d, J=8.46 Hz, 1 H 7.99 (dd,

J=8L6, 1.52 Hz, 1 H) 8.29 (s, 1 H); (MH+ 473.3.

Exanmple 1-71

3-(4-{6-[5-(2- Met hoxR-

H ben2oi m dazol - 2-yl } - 3

di net hyl - phenyl ) - 2, 2- dj

Preparation of the fi1°

R)-[ 1,3, 4] oxadi azol - 2-yl]-1

yl -propi onic acid

anund i s anal ogous to the

preparation of Exanple 2- Met hoxybenzoic acid

hydrazi de was used. § H data for sodiumsalt of

3- (4-{6-[5-(2-met hoxy-'phenyl)-[1

, 3, 4] oxadi azol - 2-yl ] - 1H benzoi m dazol - 2-yl }- 3, 5-di net h
-pWEﬂ?W)-Z,Z- di met hyl - propi oni ¢ acid; 1H NWVR (400

y

(o 2 1 Rasaherpe PO rogeny 3ypto, yefiakfishon fagliha 2, "2
8 256g|élk7aﬂ:gyl’ém7w;’>ﬂaléghn [bw@r BRyIHzifludrotdpthyl, ﬁﬂve(rdtkdxy, lower
(d, J= é"kﬂ?"ie-slP }%W%d??{y%“ F%oa”d}ﬁcf( % 177 HZH) % Eliq

8. 23— ( Siu_Rgfhd 11-'{ z@re I]n%eggnd(en{ly seﬁected]frm hy&%gn,"ha‘f]b%énp'

Exanpl
3-(4- {GHf[Lbfc(rﬂeth)ﬁthyimyy Bswmtarkyl, lopiee alcbYy:, |oves alkylexien . doveer

| - 2- yI Q

yll- doa%kmﬁﬂig afn d| nmet hyl - propi oni ¢ aci d

Pr ep_ar j ;

e 3 e o kgt i
Met hoxyreupnet hyl - benzoi ¢ aci d hydrazi de was used.
Spectral data for sodiumsalt of 3-

(4-{6- [Dsls(sgleﬁ@gjﬁr@gryh)gdmggnhpqalothr?xyﬂ 1cyano, alkanoylamino,

3, 4] oxaflioay Aarttmitlyl, - Idtper z aisi dazol =Goyld- B-B: ~L,~E”, and
di met hyl Rpoﬁgnar y 2-di rrgt hyl - pr %S'Tiom%( aci d}gb 1H NWVR o

(4001\/H£J d6)dppm096(s 6 H 2.07 (s, 6 H

2.71 (s, 6. 95 - 7.08 4 7.74
(thar.l- Lzéﬁ—éggﬁzﬁ- %dp"% 1 H 8.(317 (d,H)J=8. 72

br..s.. 1 H; (M
5 11-2E'§@8‘r¥1§5 ?'W@%P%‘vi 06\6?%]‘71“'0{?&'0@8%%"@%?*8& "
L hat , . &Ibﬂldé}@cérb@ férsuow@mbhwﬁmﬁtsroeﬁcmmchmayltdamxy
ave peen des

0 ur po
11 ust AR %\'Fqna'us Sl QT SOREry Broamoy, sufonyioxy
sulfonamido, -C(Q)-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,-OH, sulfamoyl, sulfonamido, phosphonic acid, phosphonate,
sulfonyloxy, -C(O)-0-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,
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may be nmade wi thout deviating fromthe spirit and

scope of the invention. Accordingly, the invention is
woedliaFid ed except as by the appended cl ai nms. BUF/RPIBEE/062900

W Caim 1. A conpound having the foll ow ng structure

A-Q B-C-D wherein Ais a substituted or unsubstituted

al kyl, substituted or unsubstituted al koxy,

substituted or unsubstituted cycl oal kyl, optionally

S ugst | tErt iegllkt';lmaéw,,allgixb_edrbényld epdoquhoniasacltnsphd;amedatar yl,
substitute or unsubstitute et eroar [

S bRk S cBfol AR tiony: EEERa) Eushbofly carbony,
di vadaetdmat, suifényalsefdmdyil,\selforeidxgy fdfoharnidp 0Set@H or

heterqaryl: B i u LE Wt i 1.

i v e od DOt pREL EihePl bt ary,

gr ougudsiiteted\or umsubsiitied Xibtesioay clyR or substifutetieqemdelstituped
sel ctted fromO, NH, NR9 or S, wherein RO is selected
fr oIRRY" al kyl, Iower al kylam no, |ower al koxyal kyl,

I hydr, | kyl. ' 4
| e M B Bt ungdhnpentiigr Sl afifiger from 1o
is sel ﬁft+q,{d+fpr ol AshVAels lqggrgﬂ yano, | ower

u

A n e
al kyl sul fonyl"am no, al kanoyl’am no, hal ogen, | ower

al kyl, R ik |¥%@,Wﬁ%{b§{uﬂ(eyr{ﬂ?‘ﬂ%ﬁq @Jch%ﬁ'ﬁéﬂ'@@l’%@n,&alogen,

al kyl am no, T ower am no, and , R2 and R 2
are i ndefenddavenalkay eurtleveralyinon fd peg Ba, arRdfipgriegether to

trifl u@cfrﬁf?gﬁ?%lresi@tﬁé/bﬂﬁé/fqnlngl‘éer al kyl', | ower al koxy,
| ower al kyl am no, | ower dial kyl am no, and NO2, or

/ "
(CHZ)\>CH2)S'

N

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,

- Ry is hydrogen or lower alkyl,
- R, 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, wherein A is selected from

Ci.salkyl,

a substituted or unsubstituted C; monocyclic aryl group,
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C may al so be a substituted or unsubstituted bicyclic

aryl or heteroaryl group, Dis selected from hydrogen,
wh2000ge310 hydr oxyl , cyano, al kanoyl am no, car bPXE/EP2008/062900

carbamoyl, -0-L 2-E, -S L2-E, -C(O-O0 L2- E -

L2-E", and -NR 6- L2-E', - L2 is -(CH 2)n-(CR 5R5

p~(CH 2)m E is al kyl, acyl, al koxycarbonyl,

phosphoni ¢ aci d, phosphonate, cycl oal koxycarbonyl,

ar yl @xytsstitussingt unshisstietet§-olepbexgccmohayylic lederbanyl/group,

car banoyl, sulfonyl, -SO2-CH, sulfanoyl,

sul f 9sybstiutdzhoransybsiitutéc®pt tnembeteddrieneiiciaryl group,

-C(O-0RPRO substituted or unsubstituted aryl,

subs4 sthstikdecdor unashatitted bipkehyhet er ocycl yl, or

substituted or unsubstituted heteroaryl, and when n' +

m  +a pubstitutesterainsubstitded’ oEB-menhsredsmpRRYGIcHSIergEyClyl,

sul fonam do, E is alkyl, acyl, alkoxycarbonyl,

cycl @aomtmgkb'asft@@wyted aawr @fxycar bonyl ,

heterocyclyloxycarbon¥ car boxy, carbanDyI

sul f@Ryr denmsamrsyed bisydlie BRfrocyclylgrguron, sul f anoyl

sul f onam do, phosphonic acid, phosphonate,

sul fonyl oxy, -C(O -0 R PRO subst ituted or
unsubstituted ar

|, substituted unsy bst i
Shot T aRSRTRAN GeLartipg {6 gaeh arein b SHPREt L substituted
ohﬁﬂs@b?ﬁit&c%l hétydl auestitiXed br Uﬁésubst}iiutedfmﬁlﬁthwl art og@aﬂu E
is not su onami i c aci
Sl&?&%’kﬁ’?‘cﬁ{%{‘%m S usylres T BRybtn b BRRARE © 0y
al koxycar bonyl , phosphonlc aC|d, phosphonate,
cycloalkoxycarbonyl aryl oxycar bonyl ,

400 TERE e ﬁf%ggq/?ﬂg)(o o fgﬁge;ﬁ.gw,?aggg&wé& of ony!,
uﬁ]ugﬁmgltp::l ;rrﬁn‘rioaynhy heterd@nyDselected RO, a subistituted aretnsdstituted
HERABE RO L TR A R e

pyretidinedrigdine od pyrazineanedidpé. are, i ndependently from each
other, an integer fromQo 4 ,

5. The compound according to claim 1, wherein A is a substituted or
unsubstituted bicyclic heterocyclyl 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.

6. The compound according to claim 1, wherein A is a substituted or

unsubstituted phenyl.

7. The compound according to claim 1, wherein A is selected from the group

consisting of:
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-m +r +p is between Cand 12, R5 and R5 are,
i ndependently from each other, hydrogen, hal ogen,
whyapoosig | ower al koxy, or |ower al kyl, or RS5PEIEPIBS8/062900
are joined together to forma spiro residue of the
formula wherein - X is NRx, O S or CRx-Rx- - r' and
s' are, independently fromeach other, zero or an
integer from1l to 3, - Rx is hydrogen or Iovver aI kyl,
- Rx i's hydrogen haI ogen, Iovver
¢ or kyI
or t r t e f/Na R /N

eqQ | Q)
rﬂmu%mc- tloally acceptabl e Real t thereoP a Urodrug
thereof. 2. The conpound accor difg to cIa| nR1, mhereln R
Ris ] ecteg fr G . 4al .~a SR ut.ed orR,
unsupstift ut ed’ nocycljj c ryI gro p substltuled
Ok, titut Nneqp monocyclNc et er oaryIN
group,] a substitdted-or’ ungubstittted 9 or 10-nenbeted '

bi cyclfc aryl gr@up, a substituted or Unsubstitute
bi phenyl a substituted or upgsubst ituted g or

su ited a or a 4 :
het ro,qyclyl g .,3. The
R whrein A issel ected '
unsubstituted pRenyl, a subsRituted or ursybstituted
napht Ryl , an opti onaIIy substi tut ed affieno or a

subst jlt ut 4 R, The
co ANis a
su

R10 R11

wherein,

R;, R’; and R”; are independently selected from 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,
or optionally substituted phenyl, and

Rs, R’s and R’ are independently selected from 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, or optionally

substituted heterocyclyl, and

R, Rio, Ry1and Ry, 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,
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unsubstituted nonocyclic heteroaryl selected froma
substituted or unsubstituted i mdazole, pyrazole,
wo eooanal4e) t hi azol e, pyridine, pyridine N oxi dBCT/EP2008/062900
pyri dazine, pyrimdine, triazine or pyrazine residue.
5 . The conpound according to claim1, wherein Ais a
substituted or unsubstituted bicyclic heterocyclyl
sel ected from substituted or unsubstituted
alkexyzhrso fa Zelrisamdye ritkyilyionm |selfortyé saiforaradae or optionally substituted
benzotﬂiazole, oxazol opyri di ne, thiazol opyridine,
helRiOGEI¥ opyri di ne, indoie, quinoline, isoquinoline,
benzof uran, benzot hi ophene, i ndazole, cinnoline,
qui nazol i ne, coumarin, quinoxaline or phthal azine
resi due : :
B o I ey hH B ATRE W e R IR GhOpEE) il s SBEHR R,
R& ang BUinid natioysiratiengandbons eritwe of thaisebsityents Rs Rseanddt e dp not
hf&ggggtue group consisting of:wherein, R7, R7 and R'7
Hre i hdependently sel ected from hydrogen, optionally
substituted al kyl; hydroxyl, protected hydroxyl; halo;
oxo; optionally substituted am no; optionally
gSubstid Lrishiabetding YE LIS K Ydher&R Q9 X¥lected from the group
het er ocycl ooxy; al koxycarbonyl; nercapto; nitro;
ceppihg osul f anoyl ; al kanoyl oxy; aroyl oxy; arylthio;
optionally substituted aryl oxy; alkylthio; fornyl;

car banoyl ; opti y suljst it ut edjanrgl kyl / tionally
substituted aryl/, oy, optdonally ébs itu(;;jgpenyl,
and R8, R 8 and R;8 are imndependentst’y sel egted from

hydr ogen, optionaHly substftuted al kyl,’
trifluoronmethyl, trifluoronethoxy, cycloalkyl, halo,
hydr oxy, optionally substituted al koxy, acyl,

al kanoyl oxy, al yl, opt+gnal | y—snbstit phenyl ,
optionally substit\ted yl ®xy, g@fﬁpnall sybstituted
am no, thiol, a thio, Ithi,O Itro, no,

car boxy, al koxycarbonyl, carbanhoyl, alkylthiono,

sul fonyl, sul fonam do, or optionally substituted
het er ocycl yl , a@g

QZ_Qk» 5{_f§ “éjiyk [ .Sg
o’ 0 , » O

QN and @§

10. The compound according to claim 9, wherein the Q group is:
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R9, R10 , Rn and R12 are independently selected from
hydr ogen, optionally substituted al kyl,

wo eooblowanomet hyl , trifluoronet hoxy, cycloal kyl PCTEPINNS/062900
hydr oxy, al koxy, acyl, al kanoyl oxy, al kanoyl,
optionally substituted phenyl, optionally substituted
aryl oxy, optionally substituted am no, thiol,
al kylthio, arylthio, nitro, cyano,
car boxy, alkoxycar bonyl ,, carbanoyl, al kyl t hi ono,
sul f onyl éqTfonanigg, oryoptional |y substituted
heterocy\iy_lr\.I 8. The é§gﬂ und according to claim?7 ,
wherein oNe or two of Nsubstituents R7, R7 and R'7
is not hydrogen, and one or two of the substituents
R8, R and R'8 is not hydrogen. 9 . The conpound
accordi ngN{o,elaim1, erein Qis selected fromthe
groupucqgéigiting.oi %nghe conmpound according to
claim?9, rein_the up is:11. The conpound
accordinE)to oné" of t he preceding clains, wherein the
noiety Bis a substituted or unsubstituted, bicyclic,
9-nenbered heteroaryl group wherein; - X1, X2' are
i ndependently selected fromO NH, NR9 or S, wherein
RO is selected fromlower alkyl, |ower alkylam no

1i<gm’efhélujs&%ﬁh Q&ordib@%én@&ﬂﬁ@??ﬁédﬁb{é claimit] wheréln the rfclety B

, X4 are 1 ndependent|y selec fromN o

CH. 2. .
PSS, NSO LYo hB STt MR BB AP Wharel
wherei n B have the foll i ng orie jon: 13. The_ .
co rrp‘o).ﬁnm o2 z?é%'\é‘ﬂaﬁ’eﬁ@ef‘@ ﬁﬁ(ﬁe\gt%:?frqrp, !9 ’ B‘:“gy&i Ohg NS Reis
wher ei RefebRdM@irEbyealky, [BwsLdIgldniinb deweralkoxgalky! lowvet ed

heteroaryl group selected fromthe group consisting
of : 14. '@Xgﬂﬁgéﬁad according to one of the preceding

cl ai ng, rein the noiety B i sufst it yted or

unsu ?i%ﬁ?’eg“ ﬁ'éec'Bﬁ?eoofpg?ntérsgl?ﬁéggﬁogb@eoalCH:Jom the group
consi sting of: 15. The conpound according to one of
the preceding clainms, wherein the noiety Bis an

1%”5 u?@% i%cggﬁr%oeu%d E%E&Pﬁ??% Ln@5ﬁH§ P%gecgﬂgﬁlamﬁ% B have the

cco 0 0neé 0 pr ece ns, wherein the
fotrowiay ypri€htation;
0
X3\ X4 x3\
[ I/}---C-D | N---C-D
. ~ . s
AQ X TR AR
0 , and
X X.!
EN 1
(e
A~
A-Q-- X X

13.  The compound according to one of the preceding claims, wherein the moiety B
is a substituted or unsubstituted heteroaryl group selected from the group consisting

of:
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is wherein RL is selected from hydrogen, cyano, |ower

al kyl sul f onyl am no, al kanoyl am no, hal ogen, | ower
wa@bdoglogo4t0 i f1 uor omret hyl , | ower al koxy, | ower PCT/EP2008/062900

al kyl am no, |ower dial kylam no, and NO2, Ri, R2 and

R 2 are independently sel ected from hydrogen, hal ogen,

trifluoronethyl, aryloxy, |ower alkyl, |ower alkoxy,

| ower al kyl am no, |ower dial kylam no, and NO2, or - R

and-R 2yare joined tog}et her to faumg substituted or
u t| uted 6- bered aryl . e__con'pound
accor g tg ong precedJ wherein the

NI ety i s whérern i s selected from hal ogen,
cyano, |ower al kyI suI fonyl am no, al kanoyl am no, | ower
| ky nrlfluoro =R | oner & | ower
ﬁ e,-lovve al Kyt-am n N2, R is
w from hydrggeny hal og bal kyl,

trifluoromethyl, |ower aI koxy, |ower al kylam no, | ower
di al kyl am no, and NC2, R2 and R',@ are hydrogen. 18. The
conpoupadNaccor di ng R e of t '}igdl ng cl ai s,
V\/n t\}le noi e s V\,herel sel ected from
hal ogén;Sand- | ower Nal k I, Ri"is sel{éct ed from

hydrogen nitro, halogen and Iomer alkyl, R2 and R 2
are hydraggen. 19. The conpound ac ordlng to one of the

pre [ cl al e| nt
.- T / -

*?a
N

14.  The compound according to one of the preceding claims, wherein the moiety B
is a substituted or unsubstituted heteroaryl group selected from the group consisting

of:

)
Cl Oy Oy, -
e N s .- and .-~ ﬁ

15. The compound according to one of the preceding claims, wherein the moiety B

is an unsubstituted heteroaryl group.
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is selected from hydrogen, hal ogen, hydroxyl, cyano,
al kanoyl am no, carboxy, -O.2- E - L2-E', -C(O-0O L2-
wE2@p404NR 6- L2-E , wherein, - L2 is -(CH 2) nP¢TZRP2008/062900
5R5.)p-(CH 2)m E is; alkyl, acyl, al koxycarbonyl,
phosphoni ¢ aci d, phosphonate, cycl oal koxycarbonyl,
aryl oxycar bonyl, heterocyclyl oxycar bony, carboxy,
carbanoyl, sulfonyl, -SQ2-CH, -C(O -0 R PRO
16 UbsTHd ¢oedund acorsdibg td dnet of theaprgtedimgdisitrist whenginghe moiety C
.unsubstltuted het erocyclyl, or substituted or
'Sunsubstituted heteroaryl, E' is; alkyl, acyl,
al koxycar bonyl , cycIQaIkox arbonyl , aryl oxycar bonyl ,
heterocyclyloxycarbon oxy, carbanoyl, sulfonyl,
-S2-H, -C(0O-0R PRO/Substituted or unsubstituted
aryl, substituted of-- +but ed heterocyclyl, or
substituted or unsubst heteroaryl, -E" is alkyl,
acyl, al koxycar bonyl hbhosphoni ¢ aci d, phosphonate
cycloalkoxycarbonyl,harylofycarbonyl
het erocycl yl oxycar bony, carboxy, sulfonyloxy,
. Subgtigréint ed or unsubstituted aryl, substituted or
unsubstituted heterocyclyl, or substituted or
uns ubs R isdetattdritan bgdrpgen, gyanoniowen dlikpisulianglamino,

o 5P BRERYambb HAGRENOBER Sk, Bfldr B AR ol Potbr
i ndepealkglatrine, fonemdabylamind and Nﬁlydr ogen, hal ogen,

hydroxyl, | ower al koxy, or |lower alkyl, R6 is hydrogen
or |owd:, BRbRyd R>202 In¢ﬁ@§®§hﬂ)’(ﬁﬁ'ﬁﬂ%ﬁ%’ﬂ hydrgoen halogent

the P A dioheus) Iagr,p&g F 81, 1liBr ARbG uBr biky BAHRS todetr

from ro en, y roxyl, cyano,
al kanoydlaﬂman'mno @aﬁb@eyor carbanoyl, - L2-(Su bstituted
or unsubstituted |ower alkyl), - L2 al koxycar bonyl

L2- -acyi+,and &za(esomsgfqgﬁmeé@ form askhiytee F wepubstituted 6-
het er ogiothperdd arft L 2-E,

17. The compound according to one of the preceding claims, wherein the moiety C

is

wherein

- R, is selected from halogen, cyano, lower alkylsulfonylamino,
alkanoylamino, lower alky!, 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.
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wherein; - L2 is -(CH 2)n-(CR5R5)p-(CH2)m Eis a
substituted or unsubstituted | ower alkyl, acyl, a
waeamshiwdut ed or unsubstituted | ower al koxycar bPEE/EP2008/062900
phosphoni ¢ aci d, phosphonate, cycl oal koxycarbonyl,
aryl oxycar bonyl, heterocyclyl oxycarbony, carboxy,
car banoyl, sulfonyl, substituted or unsubstituted
het erocycl yl, or substituted or unsubstituted
heteroaryl, m, n' and p' are, independently from each
other, an integer fromO to 4, - mM +n + p" is
1het WEecdnpiadd 28cordiRp teaere dRSheaprecedingidpiomsdwherein the amiety C
. each other, hydrogen. 21. The conpound according to
Sone of the precedi ng cl ai ms, wherein the dival ent
residue - L2- has thg follewng orientation: -0-(CH 2)
-(CR5R5)P-(CH 2) E, H?*2)n-(CR 5R5.) p-(CH
2)m"E\ -C(O-0(CH 2)y 5R5.) P-(CH 2)mE , -(CH
2)n- (CR 5R5) P-(CH 2)¢ BR 6-(CH 2)n-(CR
5R5)p-(CH 2)mE".22. T
the preceding clains, smherein the noiety Dis - L2-FE
23 The conpound acco?ding 2 one of the precedi ng
clainms, wherein the noiety Dis - L2-E", wherein; - L2
IS -wharkeid) n-(CR 5RS" )p-(CH 2)m~- - m, n' and p' are,
i ndependently from each other, an integer fromO to 4,
m + nR;is geledted fharn helogerd aaddpweg alkyl, R5 and R5. are,
I ndependently from each other, hydrogen or Cl-4alkyl.
24. -Th&'deagecadrandydwioan nite, bakaen, anddoweradydi ng
clains, wherein the noiety E is phosphonic acid, -P(O
2) - (sulfe@end Rzcfe bydrog&ubst i t ut ed | ower al kyl ),

19.  The compound according to one of the preceding claims, wherein the moiety D
is selected from hydrogen, halogen, hydroxyl, cyano, alkanoylamino, carboxy, —O—
L-E, -L,~E”, -C(0)-O-L,~E and -NRs-L,-F’,

wherein,

- Ly is =(CH,),—(CR:sRs),—(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(QO)-0O-
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,
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-P(O 2)-(substituted or unsubstituted phenyl),
carboxy, -S(O 2-0OH, -S(O 2-(substituted or

wae@albsi4id ut ed | ower al kyl), -S(O) 2-(substi tutBdr/BP2008/062900
unsubstituted phenyl), -S(O 2- trifluoronmethyl, a
substituted or unsubstituted | ower alkyl, a
substituted or unsubstituted heterocyclolyl, a
substituted or unsubstituted al kanoyl, a substituted
or unsghifdnyfony, eslibatitutedyos anbubsyifutedearglusasistitutedeat unsubstituted
unsubstitute

(O -N Yeé‘i?ggi/'rp{r’ﬁ]“\élaﬁg%%ﬁﬁgﬁ%%’ltsf“%’fftdeh&t‘?lr%%'r al kyl),
SO -N, titut. ;
T30 RS AR L ot el ffen flffegRt finlcto 4.

monocycl,i ¢, heter The conpound according to
one of ﬁ'& Eﬁje%eb%%e;éngq %rlmrzmﬁ,’ wherein the noiety Dis

hydr ogen nh%@e,%d@?@ﬂ%rﬂ% ﬁ’ﬁ?gﬁ gﬁgs:r:,e YhogeR Ehaldded,

conpound 28eCerdrng 16 one ing clains,
wher ei hydroky, lpwer-ichy 9riewatRIgRS) P~(CH 2) m- i, n’
and p' are, independently fromeach other, an integer
f r om 0 Reds lydregen-eripweraffyl. i s pbetween 0 and 12, R5 and
R5 are, independently from each other, hydrogen. 27.
The conpound according to one of the preceding clains,
wherein mi + n'

+p" is 0, 1 or 2 . and/or +. n.+ p.
205 qihelcompagnd gocording torens RIS BIEREATE BB MBSt WP Aol D
isései[%gie(ﬁjrtoghg lhf/(ﬂregénh, halolgen, hydrole, cyang,_ alkanloylzamiTO, carbo>2<y,6 ;

-[ 5- (4- of O- nyl)-T1 oxa ol - 2~ - 2- 3
c3rbamey! -Lpﬁ(éwgﬁt'jtﬁ%fe%dﬁﬂé%]f%ﬁ%%%ﬁé?‘k@f (‘sz—ta&%’f‘{"s‘ﬁ?én bk
acyB —4)-quastiag or inylbstiRtddheterdagh loo-0-phReENy! ) - 1

H benzoi m dazol e; 6-(5-Cycl ohexyl-[1
whéreth] oxadi azol - 2-yl ) -2- (2, 6-di chl oro-phenyl ) -1
H benzoi m dazol e;

2- ( 2J61.DisGHCHE)R-(PReRYLHOF L~ mtol yl -[ 1
, 3, 4] oxadi azol - 2-yl)-1 H benzoi m dazol e; _
2- ( 2, 606 aldubstitutpth enyhsubstitfited (@vef laliwk gcyﬁ,mgﬁ.jhs)ltufep or

. 3, 4] oxadi aeRkeAontd akoxyEREER P pbSieRlcSicid, 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' +pisbetween 0and 12,

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

21. The compound according to one of the preceding claims, wherein the divalent
residue —L,— has the following orientation:

—O—(CHz)n—(CRsRs)p—(CHz)m>E, —S—(CH2)n—(CR:Rs);—~(CHz)n>E,
~C(0)-0—~(CH2)y—(CRsRs);=(CHo)w>E’, ~(CH3)n—(CRsRs)p—(CH)m>E”,
—NRs—(CH2)n—(CRsRs);—(CHz)m>E".
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6-(5-tert-Butyl-[1

, 2, 4] oxadi azol - 3-yl ) -2-(2, 6-di chl oro-phenyl )-1
wokdenzaion dazol e; 6-(5-Cycl opropyl -[1 PCT/EP2008/062900

, 3, 4] oxadi azol - 2-yl ) -2- (2, 6-di chl oro- phenyl ) - 1H benzoi

m dazol e;

6- (5-Benzyl -[ 1, 3, 4] oxadi azol - 2-yl )-2-(2, 6-di chl oro- phe

nyl)-1H benzoi m dazol e;
22 ( 2Tt E3redduad @cgdrding tg erfe ¢fihe dreceditpaigimsh ehgtejn the niiety D

(E I azol - 2-yl ] - 1Hbenzoi m dazol e;
6-F5= (4- Brono- phenyl ) -[ 1, 3, 4] oxadi azol -2-yl]-2-(2, 6-di
chl or o- phenyl ) - 1H benzoi m dazol e;
2-(2 6- Oi chl or o- phenyl ) - 6- (5-p-tolyl-[1, 3, 4] oxadi azol -

2% r?)eltfémég %ﬁ? %l 4 rgiﬁé ?% S%e ?féh? Brref?dm cIal ew}f/mereln the moiety D

iS,—:R.z"‘q pxadi azol -2-yl]-1 H benzoim dazol e 6-(5-Butyl-[1
, 3, 4] oxadi azol - 2-yl)-2-(2, 6-di chl oro-phenyl )-1
whHepamz oi m dazol e;

ph_e%;z:l)s?_ggg)y | ngég_badl azol -2-yl)-2-(2, 6-dichl or
! 24]6@3?6\15 glg(g) :9|Oarg h;ETA%%@kgaﬁp%Kg r¥ lrnltedgle? frgr'ny A 2 4{
G e R ag e e
1.5, 4ForaaRaAR p@de%nyer@?'m Sl gheen o B dai

2, 6-

3,

CD

- ( Di chl or o- phenyl ) - 6- [ 5- (2- met hoxy- pyr|d|n3yl)
1, 3, 4] oxadi azol - 2-yl ] - 1Hbenzoi m dazol e;

o 70 B LAY s B BT T P
ishbSpHoRic(a2idh ~B{ @M (submstifteshor uns Bstiheedzlowat akwbl - 5-y1 ] - |

1, 3, 4] oxadi azol - 2-yl }-benzonitril e;
-B(, b~ §ubstBlatedrap uphmsyﬂu)ed[plwesyln]cesb@dy a2 (D) 2H F$ (.- (sybstltuted

o FELB e FRIE R o RIS br RS0 (e FOF e
trifl gbromethy prsubstitutad o ynsybbténtzd lawed aliyl, @;substituted or

ur?suﬁ:?tﬁc&t‘%dgg e%r{?tflegﬁgyslu})st[tﬂteé r‘f%)ﬁﬂgﬁt@tée |ark%n¥§l] a astifsdlor

enzolm
ur:_su@st,ltetemaﬁqqkmadoqwb wu;vst@tmoexr@ubﬁ@ﬁw PesICcarbgnyl.--1

Cgb)blgiq ?&thﬁq%cgr%nsutistltuted Iow%r alkyl), -C(O)- N(substltuted or

orophen | oXazol - g 6- di ch
umay.bgtﬁht@ﬁgquerglkm.)@ a2 épl@itltuted or unsubsti uted membered

henyl) oxazol - 2-yl]-2-(2, 6-di chl orophen
mgp§c@fmé§%§g¥r m dazol e;

6- [ 5- (4- Chl oro- phenyl ) -[ 1, 3, 4] oxadi azol -2-yl]-2-(2, 6-d
i chl or o- 4- nor phol i n-4-yl - phenyl )- 1H benzoi m dazol e;
{5-[2-(2, 6-D chl or o- phenyi ) -3H benzoi m dazol -5-yl]-[1,

28, 4] Prectinggotind Acddrdiing Yo orsli 6FtHe pledadingtlaims, wherein the moiety D is

5-[2-(2, 6-Di or.o- phen 3H benzoi m dazol -5-yl]-[1,
nisageby BeR BRI e Rk 3y

'_‘I\)'—N I\)I—‘I\JO

26. The compound according to one of the preceding claims,
wherein

Lz is ~(CH2)n—~(CRsRs)p—(CHz)m—
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am ne;
Adamant an- 1-yl -{5-[ 2- (2, 6-di chl or o- phenyl ) - 3H benzoi m
walamel4@1yl ] - [ 1, 3, 4] oxadi azol -2- yl}-am ne; PCT/EP2008/062900

Bi cycl o[ 2. 2. 1] hept - 2-yl - {5-[ 2- (2, 6-di chl or o- phenyl ) - 3H
- benzoi m dazol -5-yl]- [1 , 3, 4] oxadi azol -2-yl }-am ne;
2-(2,6-D chl oro-phenyl)-6-(5-norpholin-4-yl-[1, 3, 4] oxa
di azol - 2-yl ) - 1H benzoi m dazol e;
2- ( 2, 61 & hhapoarphiadedendéntlyFrom pashi alher; dn intedet fremA] toxda
di azol - 2-yl ) - 1H benzoi m dazol e;
2- (2, 6nD+ahkqr B-tehesenl  artt (5- pyrrolidin-1-yl-[1, 3, 4] ox
adi azol - 2-yl ) - 1H benzoi nmi dazol e;
{ 5- [2- R a6d Bisciné,ondspphdangly froBi-eash ethsr.ydeegen- 5-yl1 ] - [ 1,
3, 4] oxadi azol -2-yl }-mtol yl -am ne;
{5-[2-(2, 6-D chl or o- phenyl ) - 3H benzoi m dazol -5-yl]-[1,
3, 4] oxadi azol - 2-yl } - phenyl - am ne; )

27.5- [ Phe congpaming lacenrding eend 9fthepieeeding ARMSzol - 5-yI1 - [ 1,
3, 4] oxadi azol - 2-yl } - (3- met hoxyphenyl) - am ne;

W{Wgeg]z- ( 266- Di Ichl or o- phenyl ) - 3H benzoi m dazol -5-yl]-[1
, 3, 4] oxadi azo| - 2-yl } - (6-net hyl pyri din- 3-yl)-ani ne;

m 6 "ChPd# - b???-cﬁ”HYOB-yI )-{5-[2- (2, 6-di chl or o- phenyl ) - 3H
-benzoi m dazol -5-yl]- [1 , 3, 4] oxadi azol -2-yl }-am ne;

meE0FRI8 9, §-49'ch or o- phenyl ) - 3H benzoi mi dazol -5-yl]-[ 1,
3, 4] oxadi azol - 2-yl } - (6- net hoxypyri di n- 3-yl)-am ne;
(3-Cnhl oro- phenyl ) -{5-[2-(2, 6-di chl oro-phenyl ) -3H benzo

s | B srmdptrayiRakbim | S8R aavol 5-vi1- (1.

oo LA LA T WA Bl AP e
6-(BenizBityii- [0l 32430 xabiagbl} 2-yl)-2+(3 s4lichicaophel)- tH-pehzaimidazole;
sgéggyggé%ggg g,ﬁg%ﬁ%%p?%-_?ﬂ&'-(b:é&kﬁ?&%-zp%mlﬂ%Sﬂehédibﬁ'icia'z&é:

24(2, 6fDicrdorompbehy)-6-(Brmi-tdlyR[1B.4lbxadigroh2-y!)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(3-fluoro-phenyl)-[1,3,4]oxadiazol-2-yl]-1H-benzoimidazole;
6-(5-tert-Butyl-[1,2,4]oxadiazol-3-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
6-(5-Cyclopropyl-[1,3,4]oxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
6-(5-Benzyl-[1,3,4]oxadiazol-2-yl)-2~(2,6-dichloro-phenyl)-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;
6-(5-Butyl-[1,3,4]oxadiazol-2-y!)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
6-(5-Cyclopentyl-[1,3,4]oxadiazol-2-yl)-2-(2,6-dichloro-phenyl)-1H-benzoimidazole;
2-(2,6-Dichloro-phenyl)-6-[5-(5-methyl-pyridin-3-yl)-[1,3,4]oxadiazol-2-yI]-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-yI]-1H-

benzoimidazole;
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3,5-Dinethyl -4-{6-[5-(4-trifluoronethyl-phenyl am no)-|
1 , 3, 4] oxadi azol - 2-yl ] - 1Hoenzoi m dazol - 2-yl}-phenol;
W@ 200v@8041But yl - pyri di n-4-yl)-{5-[2- (2, 6-di chl opOF/pPENgH62900

) - 3H benzoi m dazol -5-yl]- [1

, 3, 4] oxadi azol - 2-yl }-am ne;

{5-[2-(2, 6-D chl or o- phenyl ) - 3H benzoi m dazol -5-yl]-[1,

3, 4] oxadi azol - 2-yl }-(5-fluoropyridin- 2-yl)-am ne;
2{(5s{chr(lc?ro@hamm—w-@mbmnm}-pyram-mms,moatadiezela-w}]H{ 1,
b3 héadl azol -2-yl }-(4-met hyl pyridin- 3-yl)-am ne;

erizo -Di chl or o- phenyl ) - 3H benzoi mi dazol -5-yl]-[ 1,
2-32,81etaatb hehy! 26-14-(6-ttiRuarembibylygyyidined-yl}-[ 133, §loxadiadahe:yl]-1H-
b%? E”?f 2 6 Di chl or o- phenyl ) - 3H benzoi m dazol -5-yl ]-[ 1,

&% z0l - 2- yl}-(5-

445 3-(2BDhietdrghenyl3Hdbenzaimiddzokbrytiél, 3,4]oxadiazol-2-yl}-benzonitrile;

T L e L

onitril
18;tenidimiabele;- 4- {6-[ 5- (3-tri fl uoronet hyl - phenyl am no) - [

ol Pof AT AR T Ao B0,
bé&hzd|naidambleaz ol - 2- yl } - ( 6- nmor phol i n- 4-

6{%(4@% loF’d &e%y?f g) 3 QE&Q@ 292y é ,6-dimethyl-phenyl)-1H- Renz)owgﬂazole;
2-(2;@1&@1'%11?@20)”) @r(‘yﬁjdlphfltlyl OZaZF]l WAt %E@PZOEU'Q%DOJ%myne
e@%@é{gf)ge{gp% hyro%ﬁg'y?]-r%%gdoﬁaﬂ&baha%mlH-Eedﬂﬂwdbiole
6% (4 galcprgplqenquxgmb-zpyﬂlezq@ §- dlpljllorophenyl) -1H-benzoimidazole;

ﬁ zﬁbﬂ%ﬂﬂﬂ;%% 183 Mi&aéb&&?@%oz (¥ slaigRbro24 Yok pibliR=40ji Ry 1)-

- acetic acid
Degz@MiarYe0- 4- { 6- [ 5- (4- chl or o- phenyl ) - 1

-B- (8 lesigslba -sh%elakbhmﬁﬁéw IRZD4ToRadiddol-2-yl}-pyridin-4-yi-
2 én]g%l)-acet |e2?210|d 3-I - HI%PE(H I\}gt hdcixzi/01 pﬁle}nyln)m[ 1y
amgme4] oxadi azol -2-yl ] -1H ben20| m dazol - 2-yl } - 3, 5-

{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-pyridin-3-y}-
amine;

Adamantan-1-yl-{5-[2-(2 6-dichloro-phenyl)-3H-benzoimidazol-5-yI]-[1,3,4]oxadiazol-2-
yl}-amine;

Bicyclo[2.2.1]hept-2-yl-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-
[1,3,4]oxadiazol-2-yl}-amine;
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-yl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazole;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl}-[1,3,4]oxadiazol-2-yl}-m-tolyl-amine;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-phenyl-amine;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]Joxadiazol-2-yl}-(3-methoxy-
phenyl)-amine;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(6-methyl-
pyridin-3-yl)-amine;
(6-Chloro-pyridin-3-yl)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-
[1,3,4]oxadiazol-2-yl}-amine;
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di met hyl - phenyl ) - propi oni ¢ aci d;
3-(4-{6-[5-(3-Chl orophenylam no)-[1
w0 3odhpexadi azol - 2-yl ] - 1H benzoi m dazol - 2-yl } - 3pGF/EP2008/062900
di met hyl phenyl ) - propi oni ¢ aci d;
3-(4-{6-[5-(4-nmet hoxyphenyl am noHl, 3, 4] oxadi azol - 2-yl ]
- 1H benzi m dazol - 2-yl } -3, 5- di net hyl phenyl ) - propi oni c
acid; 3-(4-{6-[5-(4-Chloro-phenyl)-[1
{5r[31(ﬂbmiietdongmbnﬁ)-wibeﬁitbn’nmiazmﬁﬁqy’l]e[az‘io4]e)@djdzpl—z-yl}(@mﬁmqw-
ropionic acid
p%{'dﬁ"ﬂ ?‘X’ %@9?4 Met hoxy- phenyl )-[ 1
(3-ChldbptadyI pgal2- (2Qdu@Ndrdehenmmhhbdmhtdazq)ﬁ}leU 53,4]oxadiazol-2-
'Flnethyl phenyl ) -2, 2-di net hyl - propi oni ¢ aci d;
y %-{6-[5- (4- Chloro phenyl )-[ 1, 3, 4] oxadi azol - 2-yl]-1
{5H2\i2 BADchtvrdauhehylR3hHbpnAirsiddzordt Hyll! Frd exadjazol-2-y(}-(2-methyl-
sphoni ¢ aci d;
py@”p%b'é rh%éth | - 4- [ 6- ( 5- phenyl 1,3 4] oxadi azol -2-y1)
(2-GhIbtolsmndm+41yl)3€52[é+(2E-W]lorp’méﬁwl)}- Hﬁﬁwwam@s}ﬂhom C

“@”?’?d aéot%ylafnwef hoxy- phenyl)-[1, 3, 4] oxadi azol - 2-yl ] -
{51[2HR Beichionoi adhgny)-313-bghzaipidgzol-5-yl]- [, 3 ,4]oxadiazol-2-yl}-(6-

tr@“ﬁ"‘%@r@mwﬁgi%ﬁw ] - phosphoni ¢ aci d;

3, é}@lm}a@xhﬁ{%&ﬁdﬂ-tzﬂwgmqthvlmeaylarzmy) 1. B4lgxadiggol-Byilpiny |

epizpiigaRRL wb £F ) .
hi heny!| ,

S o s el pren i 5 o

[1a§4]gxad?az{)§2 ?I}Jla'nﬁﬁ-.{ hy! 1ﬂ|_ LG (5-o-tolyl-[1

{5gz (a%%gméqurg\paﬁ glmb@nécamgig%gll5n}l]d[%2304]oxadYaz]olB Erzg fILoro-

py?nd S{i§-abiel 4- Chl or o- phenyl )
oxadi azol

ERIOD @cm?rﬁafﬁpwl%*'&ﬁmm@go% %V'W  HoxaciaZBE D a R

p ,dmtg |§a% ohexyl - I I . S*l oxadi azol *-yO | H benzoi m dazo
{54&(56 Dichloro- pheﬂ%l Rzmrkwldazél-%-ﬂf H%J]ancp az%Pb B (5 methoxy-
pyridin-3-yl)-amine;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(5-
trifluoromethyl-pyridin-2-yl)-amine;
3-{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-ylamino}-
benzonitrile;
3,5-Dimethyl-4-{6-[5-(3-trifluoromethyl-phenylamino)-[1,3,4]oxadiazol-2-yl]-1H-
benzoimidazol-2-yl}-phenol;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl]-[1,3,4]oxadiazol-2-yl}-(6-morpholin-4-
yl-pyridin-3-yl)-amine;
(5-Chloro-pyridin-2-y1)-{5-[2-(2,6-dichloro-phenyl)-3H-benzoimidazol-5-yl]-
[1,3,4]oxadiazol-2-yl}-amine;
{5-[2-(2,6-Dichloro-phenyl)-3H-benzoimidazol-5-yl}-[1,3,4]oxadiazol-2-yl}-quinolin-2-yl-
amine;
(4-{6-[5-(4-Chloro-phenyl)-[1,3,4]oxadiazol-2-yI]-1H-benzoimidazol-2-yl}-3,5-dimethyl-

phenoxy)-acetic acid,
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3-(4-{6-[5-(2- Met hoxy-phenyl)-[1

, 3, 4] oxadi azol - 2-yl ] - 1H benzoi m dazol - 2-yl }- 3, 5-
waleowbkoghe phenyl ) - 2, 2- di met hyl - propi oni ¢ aci d; PCT/EP2008/062900

3-(4-{6-[5-(4-Met hoxy-2-net hyl - phenyl )-[1

, 3, 4] oxadi azol - 2-yl ] - 1H benzoi m dazol - 2-yl } -

3, 5-di net hyl - phenyl ) - 2, 2- di net hyl - propi oni ¢ aci d; or

any pharmaceutically acceptable salt or prodrug
(3t,53kﬁl@foa/?.@s-[f»é(4$hafracpaaxw)';[¢,a]£4]@ﬁumsrpz-ylpml,-i-ueonqzimicmizulgz-w}-

co und according to one of the clains 1 to 28, and a
mﬁﬂﬁﬁﬁﬁ@%ﬂ%?% | acceptable carrier or excipient. 30.
3-Us {B-[8f(4-Meatioory e dy R34 |dkantinAob2-g i Heferizbienidd zal-2ay1}-B, -0

rodrug O[%a pharmaceutically acceptabl e salt

d.29 Er aﬁ
gy Ry KPR facture of a medicanent for the
3-{4-pER6HBThl b pHRGNEims$ 18 “irtxediazhi-Reyilt-benBimidazol2ethd 8-

B RPEDUN o RCATE, To0 o od i sorder wompr1sing:

3-04 {605 #-meethaxypheriytaniino)3 2,3, 4hediaeolidoyl]- Hd-benziminpzole2-y1}-3,5-
AP RRR b e Sore Tooe s Shoreer
3-obfssfist(¢-Chloro-phenyl)-[1,3,4]oxadiazol-2-yl]-1 H-benzoimidazol-2-yi}-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-pheny}[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]-1 H-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;

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-yl}-3,5-dimethyl-phenyl)-
2,2-dimethyl-propionic acid,
3-{4-[6-(5-Cyclohexyl-[1,3,4]oxadiazol-2-yl)-1H-benzoimidazol-2-yl]-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.
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29. A pharmaceutical composition, comprising a compound according to one of the

claims 1 to 28, and a pharmaceutical acceptable carrier or excipient.

30. Use of a compound according to one of the claims 1 to 29, or a prodrug or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the

treatment of DGAT1 associated disorders.

31. A method of treating a DGAT1 mediated disorder, comprising:

administering a therapeutic amount of the compound according to claim 1.

32. The method according to claim 32, wherein the DGAT 1 mediated disorder is

impaired glucose tolerance, Type 2 diabetes or obesity.
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