CARBOXYL- OR HYDROXYLSUBSTI TUTED BENZI M DAZOLE
DERI VATI VES This invention is concerned with novel

W@ 00080555 or hydroxyl substituted benzi m dazol BCT/EP2008/067399
derivatives, a process for the manufacture of these
conmpounds, pharmaceutical preparati ons which contain
such conpounds as well as the use of these conpounds
for the production of pharnmaceutical preparations.
More specifically, the invention relates to novel
benzi m dazol e derivatives of the fornmula (1) wherein
Rl is selected fromR2 is hydrogen or |ower alkyl; R3
i s cXrBoR&xy OROHYDRCEYCY IHUBSAT U TEDIBHN ZIRA D A7Z®hE DFERIVATIVES
which is substituted in 4-position by hal ogen, cyano
or fluoro-lower alkyl, or pyridyl which is substituted
wth 1 or 2 substituents independently sel ected from
hal o
oS s SRV ip nar e Bofbontito S igies
Emuanwaaﬂedm@apeadepnky%ﬁboﬁmeaahﬂQIMEmf&Kﬁeenhp@nﬁh

hﬁf%akgﬁlc?%?arﬁﬁilﬁ;@ﬁlkl? ?%Igffug%%ﬂgl{ V\g(%ﬁg?tkﬂo?\ﬁ@{}vel@lagw use of these
5 me@ﬂ%%the@r%w%h pleayagecuticnl nrgparemsums) n- COOH

wherein nis 0, 1 or 2 and R12 and R13 i ndependently
f r omvesre bpeeifiagly, BicEinttdioagelate®fo h@weber2ikihzol®@derRbdves of the

nggiﬂgitogether with the carbon atomthey are
a to forma cycloal kyl ring, or -O(CR

14R15) P- COOH wherein p is 1 or 2 and R14 and R15

i ndependently from each other Bne hydrogen or | ower

al kyl, or R14 and R15 together wn-hrthe carbon atom
they are attached to forma gyclfdal kyl ring, or R8 is
tetrazole; R10 is hydroxy or 2) - COCH wherein p
is 0 lor 2, misO Qr 1, Rll [ ; and

pharmaceutical ly acc&table saINs thereof The
conmpounds are sel ective

recept or. ]
R (1)
wherein
10 R' is selected from
R7
R®, —(CHZ)mOR1O and 7 N _g"
=
RQ

R* is hydrogen or lower alkyl;
R’ is cyclohexyl or bicyclo[2.2.1]heptyl;

R* is phenyl which is substituted in 4-position by halogen, cyano or fluoro-lower
15 alkyl, or pyridyl which is substituted with 1 or 2 substituents independently selected from

halogen, amino, cyano and lower alkoxy;

R’ and R’ independently from each other are hydrogen or fluoro;



10

15

20

25

30

The Farnesoi d-X- receptor (FXR) is a nenber of the
nucl ear hornone receptor superfamly of transcription

WO 20008655 FXR was originally identified as a rRCEPP2908/067399

activated by farnesol, and subsequent studies reveal ed

a mpjor role of FXR as a biIe acid receptor

[Lg/gl; ni%'uﬁ% 1n%pen€<1§[[mftﬁ\orh e'a_fq ?thélmre \sﬂéctid fr?m thd %ouB consisting of
Medrggdns bovdr alkml halogem &OVQTalikOXB ﬂt(omgwerl &l@htﬂtfour@éawqmlkoxy and
@fand; nucl ear receptor for bile acids. Science 284,

1362-5]. FXR is expressed in liver, intestine, kidney,

and the adren | and. Foursllcel f oy ms. have bee
o OB AR R CORTS tgerHen e 67 Biomg et independently from

chenoderk yehe |ate£h}a1&i3d)@nl % 16We allos tor ROt @1t R Fidged@omiithtthe carbon

Bi ndi n oftblleg ‘ nth lC“ ands to FXR

Cnducedontibe pE ARG P ok TERiUGL of smal |

het er odi #é{(CBéth NeCQ@HMheram pas ¥ pi 2 ahd Rifcind&®'” independently from

recept gf. P] oL Ye ﬁ%@%h Jr h&ker%‘ll{wg)rtR@‘l W T(lgeﬁ%p @v&z& the carbon

nucl ear hor none r'eceptors, i nc
al pha #am @Pb@ﬂ?glttﬂﬁheldrtotf?rﬁhééh‘qkmuﬂ’éﬁag’ functions [Lu,

T. T., oMekis st88le; M, Repa, J. J., Schoonjans, K.,
Kerr, T. A, Auwerx, J. and Mangel sdorf, D. J. (2000)

l\/blecuar basis for d ulatl nof bile acid
synt heSi 3% DX itrc" arCngg Q@@E@’Eg 1 962 507-15] .

CYP7Al and CYP8B are enzynes invol ved in hepatic bile
aci dnmsiyfitohési s. FXR represses their expression via
activation of the SHP pathway. FXR directly induces
the grpresspen of bile acid-exporting transporters for
t he ABC famly in hepatocytes, including the bile salt

%Cgort punp &BCBI %)) and t he rrultl drug resistance
RRararedtistlbtaraptable sliedyreqfkast, H R, Goodwi n,
B., Tarr, P. T.,Jones, S. A., Anlsfeld, A. M, Stoltz,
C. Mhe a'cﬁﬁp@nﬁl& aré&elecﬂﬁl’d rﬁm&lﬁlatofs of tW¥ fdrsanid-T-rdtepaoid
Edwards, P. A. (2002) Regul ation of nmultidrug

; Eiiﬁ BREREAREACIALSS A0S npkAPOIR) pNel I UFL FRLpror

t or, ar ne
pmdy of Q’ﬁ@BCUDﬁ@m factetrs- \FéiRa\M@rcrrgnmhlé lde@@élpd ot a rege[Bpoictivated by

QPI%IMZ 4dd s%%eﬁ?’stu&i@?%gﬁm ﬁbéﬁﬂ%le OMFXR asa blle acid receptor

al asubr amani an ki shi ma i sdor f J.
akisjayy M.FO %Tnotezéoﬁi) ReRfpria-» E.ur I8 éaﬁrtne hofe Lb]&rﬁf) Hull, M. V.,
DUMIIPKED ., ll\&aﬂgél@cﬂk&ﬁ@ iJvatideshabyBt(h 99g)aﬂﬂﬁﬁ%hﬁ’orxof a nuclear receptor

A0 RSB PERE 1 dpPl ISR R Binp didppand e

aciremugtanchmim spicededoheplavetboxi dbhgd iardingymat het i ¢ FXR
agoni sts have been shown to be hepatoprotective in

ani nﬁhoﬁg% rcnaJ%fr bﬂé1 Q&&ss Eﬁé{oﬁeé)}y'cﬁ'ohcﬁad 1§'tl{kzmos]t ‘potent FXR agonist.

Numer 1 ck
Klgrfzflbéle a@ds Qr syﬁyﬁﬁzgﬁ ﬂlgqtrdis tq-FXR 1nd1K]e§ gwéfanscglptpnal expression of

@Qﬂﬁét@rodﬁne@ﬁ@tn@p(&W) #h atfpichlZARRhr He Inoﬁfrﬁltyeﬁérh@éi that binds to
f’%’ Fehfarn soid X receptor ag'PHlSt g )@lah blocks th
gigt QIhgF YR FOIRTF BT AR, Ji*R alghagndblocks their
travesiptidda? furktiéBs B4r, TSTHaakisBimd . M., Repkij 1, ShhooryhnsaKa Kerr, T. A.,
MJWCI'X, J. and Mangelsdorf, D. J. (2000) Molecular basis for feedback regulation of bile
acid synthesis by nuclear receptors. Mol Cell 6, 507-15]. CYP7A1 and CYP8B are enzymes

involved in hepatic bile acid synthesis. FXR represses their expression via activation of the

SHP pathway. FXR directly induces the expression of bile acid-exporting transporters for
the ABC family in hepatocytes, including the bile salt export pump (ABCBI11) and the
multidrug resistance associated protein 2 (ABCC2) [Kast, H. R., Goodwin, B., Tarr, P. T.,
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ward, J. M, Lanbert, G and Gonzalez, F. J. (2000)
Targeted disruption of the nuclear receptor FXR/ BAR

WO pgalsessHi |l e acid and |ipid homeostasis. Cel | PADRP2008/067399

731-44]. These data show that EXR protects hepatocytes
frombile acid toxicity by suparessn ng both cell ul ar

f(ﬁ‘lnt %G%I a@gd | ATRQ! ?t (?tfz, e_llklg T%nkonozapdgﬁetzevlgﬁr}ué a’Wﬂﬁ]s%{li T. M. and

er’r excre ero
Edwands.dt. quhZQQfZ) Bcgvéatam Qfsnuﬂgdalgg@maammymoqtaégmrat@m 2 éABCCZ) by

ﬁf‘erﬂﬂaeﬁp@caﬁ&%r ‘PJB n'aRéTR%JeﬁﬁJrSfarn%E&ﬁfX Q&t%ﬁéﬁtr&%?{(ﬁ‘ Jnrd%hstltutlve

chol est er ol th |1 ver ile acids are secre
prdrastang @C%m%r J Bhaé fhem 37de %%lﬁ AppptangrpEnag M, @alaﬁubramamam

Nhevisliigasth) om Mﬂ@geﬁagﬂrptﬁ @ﬁktl Qﬁchfyals jaredofatiusah tbble €alt export
vitamns. The ratio of ,dif ren m ne

PHEPRYPBIshiN T Vaied PRAAES %reﬁ%?r@ﬁ%%ﬁ §eeptor T Biol
@herhi2y, Z&SSMB}J BXIR lamckdalrest bael impeXR] ssisiaved fodrile acid-induced

t] ga[i(?[g%lels : na )MM’I%FIQ EIQH a'g,Sft*ug% hgfl l&%ﬁoﬁg@ to g%ﬁép%?o%r&%ctwe n

atiron o
arfifrat mogels pf phadeskdsisd Liw ¥ . Biezo - prqunclgé\ér]ed%@ms, S., Luo, G., Desai,

EchR%hﬁE‘ mumn@ﬁelwe@tﬁw& 9. &S Wdodiwin, P Wed M}Q:s,oj A (2003)
asma chol egt erol |ev

%, 8 . Indeed direct inhib gég{f
BtaR§ossgPn S Ll fgtneatid suicrenier agpaist VHH0d & Fak gaqdels of intra- and
é)itﬂifhﬁpatﬁzftﬁﬁﬁsﬁﬁﬁ QlGlinh okt @Imgém;me Senvl, ctleang qfhmnsupmiytata, .

t SIS ver ez as | ed.
W XD o RS B OB ket Ml iftigpiag hegpuctear
cheaptes FERAARsipmpaive Sils a¢id ageé lips! lairn@xmsls r(gellt 12, 731-44]. These data
ﬁ%avw Egkvﬁ p@(ﬁtgctgﬁ%% 5 grggn ?%%c?c? qjtrb?/ Rﬁ%ﬁrggslr%%?h cellular

Wmli,f‘étsla? irapeid 9§ by né)éﬂﬂ‘é%@lf’(gﬁ @f ll-lmﬂreﬂé@luct ase
via a pathway involving SHP and LRH [Datta, S., Wang,

|—- ) 'MQ@jSlg)ces@of Qateﬁ)lh@pefﬁitw&ﬂl@tloﬂ_ of bile icﬁﬂQ5alsd%ﬁMb(ﬁtrhgiﬂator of
ro

fJeFBW’oclh8 stﬁgp %‘Bmeg%%sq%/ égtgb{D )é‘lql Z% gﬁ%lﬁt Fm tile ?wer, bile acids

henedrogd e4thbilangtoghalumdmdfehoghabintgant roesid 1rathe digestion and

Qi?s%ﬂﬁm Sdeit"agld%tf Jogdb%‘gl't%m @%%' r%ggfz“ldlﬂf%gﬁi %%?c‘icﬁ% ermines the
hYCbgpl@llécmgbs bﬁ@@rad peolapditebiliey fsotubiligieyhelesteno HXR activation

frﬁ%a?e%%h@ﬂyégﬁﬁpagy & tﬁé(p&ﬁsc%c%mﬁg i ink RN 8atiSilization of
pat hway Ia{ﬁﬂ\;/o Vi Thys conpoun

airnlesterfb glfiecsy ey Eg@k%ﬂsegwpm Q?ﬁ’é?\ﬂﬁ %HPPBP Vol be expected to

fd@&llt ﬁpl@Wehidig of plagag yh&&lg@bﬂéf@s Cidke ﬁtr@d’t Ohhibitéks Xf cholesterol
ceride | owering than,curr rapi es. - - .
st Eh F D bt S leslsr S AR R i gyience to
pl}tpsvnlﬁhisénypbmem Fatviveeiogetmdel Ik liniited efilviaGowhick dpedaasdie to
t%{ijﬁ%kqlgf%uﬁaﬁgﬁtolf Ql’?‘() esBdr6l ﬁHh%&E LV g?gltté’}ﬁ%f@/fozdo ensate for

UCE t asc

dendeiton (sf&hﬁleagr%tl%e@mt datrchayy ey that FXRiorpeses #Hs bffﬁct in part by
@Rédly@QS%HsImn%Q% eﬁ#@Hsfthﬁ@th;b:%Aa@a&sas% Ha0epdtR@ay MESINBYG SHP and

Lﬁ { bg a,Of V%gr?gr O%gcl)r%, D and (g\%orne, T. E. (2006) Regulation of 3-
hydroxy-3-methylglutaryl coenzyme A reductase promoter by nuclear receptors liver
receptor homologue-1 and small heterodimer partner: a mechanism for differential
regulation of cholesterol synthesis and uptake. ] Biol Chem 281, 807-12]. FXR also
decreases hepatic synthesis of triglycerides by repressing SREBP1-c expression by an
alternate pathway involving SHP and LXRalpha. Thus compounds which modulate FXR
activity may show superior therapeutic efficacy on plasma cholesterol and triglyceride

lowering than current therapies.
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as other lipid risk factors such as high plasm
triglyceride levels and |ow HDL-C | evel s are needed. A

woe@b/ogeseporti on of type 2 diabetic patients iPCI/BER2008/067399

Uni ted States have abnor nal coqcentratl ons of plasnma
Ilpoprotel ns. The preval ence of total cholesterol >

0 :
240 M%) ﬂﬂ()]atlteﬂts%trﬁe(%/og glnag Cdl{e E{ hé"‘;hlfé sm,agfve of a%T:%)gemc
hﬁa ’EW/HM%@@@ c«tdw@lsq/mhrbmh%(ss@tlp@)wb aff«'t@lrws at Imramémg LDL-C levels
b1§t I%dgéestﬁ@ﬁg( foh cmll&zlasc%laq %bérﬁ%ucﬁ a8 ?t'ré)llet a)ﬁdtrﬁy&gﬂfle{lq}lfarctlon by

 ucose eve s in decreased because

Blaﬂefta ait J00p arddifianal ¥hﬁratp|tﬁé t%ré%tpt&w@ét £l OMRE T Pﬁﬁthqryg@lq }DL as well
Qd @hetl dh?lzfa):tor@l&ﬁ a6 BlghgasaNrigset deNe¥#BRAAJERIHDL-C levels are
gﬁgt es mellitus (NI , accounts for 80-90% of all
't es cases in devel oped countries. In T2D, the

pancr eatic Islets of Langerhans produce insulin but
t he prhighaprppodiogetf tyfedsdialsetic pataitein thi Waited Sthtadiapogmormal

%&%@ﬁ%}ldﬁ@ Y)ﬁ%ﬂ?m@ hg{)ﬁfo?éﬁ[ﬂsd Tag ?fe%&l@l@&eoftt@taf glﬁ)le%te];(ﬂcg 240 mg/dl is

ensat
@T%lﬂﬁrdt%lft% mes gnd 44 in dlagaﬁlq we@e@ﬁn%&m@@dqn@e for LDL-C > 160
hixpdlakd3 106 @AY Q4%9re§}z&ﬁﬁél§ W th¥QUYsopliBlRoh$ Dlabetes is a disease in which a

cardi ova cul ar - SOCI ed Wit
Raffent foPlé‘ 1ydo ﬁBP%E'oﬁ? 9%&@%}%9@@54% BrRUSC YRprtial

ingditrhént e Heb o todssulal TymsSlT diapetes €I )oalso called non-insulin

gc%]p%ggri%rglc 1a2)|retoeg%%fll"'{xll.ﬁéN]?jbﬁl{)] da[cl(:(r;l];rllt f&égp%ﬁ o? all diabetes cases in

dgrslappil dewritacsahu Tabathe pescridicdsletsvef Langealras Ipowltgle irsoBe but the

ﬁoﬁltary Grfet g ﬁ@s @Iﬂgcl\é’eﬁvg:p%m& ﬁ ﬁoseq‘gm@) @i %) & H)f&ﬁld resistance to its
derat € and treat e various_ net

gféctse Thabodscompansyesy) Ipdpers mese Haelasl élfryitw fqﬁultmé in failure of

gmmlue msluhﬁi;ﬂomhg @'paag/ "ﬂB@s’TFZSD sUChrd@svat @hi-HetadBHe syndrome

Ligrates, nvasalyeem ¢ divas such as, sul fonvhurcrs and,
tvhll azlofpectemsaeh, @néotha’]ZdD)iysfhm&n@ﬁqdEimd%gmam)a@hmosdtlsmsm.
Recent studies provi de evi dence that nodul ators of FXR

ma [

T e S IRRR N SRR POLBROAL YR ARG, clucos
fisy exgciseyrd weighylogc hpepliandsshy banmddersniidagatoast effthe various

Aetabblid Qefﬁﬁéﬁgﬁfs ﬁﬁl@ deﬁe%[ﬂ%@b&b@ﬂece%ﬁ& VAN &k Jxﬁ Ragfid-modulating
effects on ce ol .honeost asi s. novel

%%fﬁff’osﬁﬁla as %‘ftlrfsﬁé‘dg{béast% YI? Yéﬁlﬂl ugssUsB s flﬂg)ny ureas and
ﬁetfpﬁﬁmd 6r KBalWNseinkbititdie o’auhte thlaitﬂﬁlﬁﬁtdfbrﬁE(TZDleabi SfPPARgamma-

onls§elReCt \s/t%d%: OV1C1C etV1 eng Fihate m dula Ar$d (JI& hayeenhanced
nse uen ﬁgf ero sorptronitsre UCG& [%i

dmﬁpegtuep@bnmi by provgdipg empedles narrealizem eﬂboth A&L-C and triglyceride

le%lL quﬁ Xch%@@?ﬂ@% &ﬁl‘llﬁnéﬁtbr{s%ggﬁ gé:ﬁld in addition, may

acets o | ne sl 1 pi dem
e Ee§f“éafcls|effﬁ@ﬁ%§¢lh%4r§hakéte5§BP@@Q%@I%y FXR
nodul ators, they are expected to have

The novel compounds of the present invention exceed the compounds known in the

art, inasmuch as they bind to and selectively modulate FXR very efficiently. Consequently,
cholesterol absorption is reduced, LDL cholesterol and triglycerides are lowered, and
inflammatory atherosclerosis is reduced. Since multiple facets of combined dyslipidemia
and cholesterol homeostasis are addressed by FXR modulators, they are expected to have

an enhanced therapeutic potential compared to the compounds already known in the art.

Unless otherwise indicated, the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention herein.
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an enhanced therapeutic potential conpared to the
conpounds al ready known in the art. Unless otherw se

WO paoossexl, the followi ng definitions are set POVEP200&067399

illTustrate and define the neani.ng and scope of the
various terns used to describe t he invention herein In
thls eCIflf 1on e term. & used nean

1S specllica 1on tl?e I'l’I‘l OWCI‘ IS use tO l’I‘lFal’l a %Ii Cf)l’lSlS ll’lg Of one to
group con 0 Seven, prefera to
ﬁﬁ@mIndh@bhﬂéwmnﬁeﬁnwTh@oneﬂnnﬁhalogen refers to
fluorine, chlorine, bromne and iodine, with fluorine,

chl OThé‘%rﬁn‘ﬂall%%&m r@?er@t%'ﬂ’iﬂ)riﬁ’r@ &hesiRAbrolii@e h&d Bdine, with fluorine,
al one or. in gg ination with other groups,

F@P’e’f‘%al%do bronypehepgared et r aj ght - chai n monoval ent
saturated aliphatic hydrocarbon radical of one to
t wenTle ranbalkyHt sloke opineloatbal tivnorieh dthesSgroups mefexa rtcb@ffbranched or

noy e er abl ne. to.ten carbon ato
?[rallﬁ c&aln mo ?\i(aiein.t saq ée%ls? oatlc rdé(r)]% bOd‘l raalca one trt) twenty carbon
@ﬂoalsnpnwfmdxhabemto watamrcattem eabmehaore@rtfydlbbfdarebo men carbon atoms.

ﬁ"ﬁgjhegﬁl "C‘?f ﬁEﬁ" Fert €a P%PHJB (ﬁlsﬁq{%ht %Hﬁﬂ rr?(?w%algnt satulrated aliphatic
n- propy I sopr opy ,
py era,rbon E?QXF@ pt ong te ta qubest ptamst Hgh abegwletbﬁld etlhbi]en propyl,
1sbf§1$>pyl|rﬁ\élﬁftyla§ Kmlyl @-fb@twsp_leﬁﬁyl fleﬁy Blt&@ﬁn&ﬁyﬁm | @ tBE Ble. Lower
erre S e rm r al kKy or
Rl e Rsrrbe ShaRB e ek BB AtD! SiooRr-( b ot her

groups, refers to a branched or straight- chain
monoVh¢ e “ddvkey lalkyBdirc'al-@fallofld atanesewe norobinbten witbmsher groups,

Peﬁe?% Edégma}‘rcl? or sﬁa{%ﬂg Ehdf a ?:rg{aﬁqléyl 3%1&1 {)ﬁ&;{@ fosseﬁ:n] carbon

r exenp 1 fie y suc
poprsopygferabils epg gl casbeyyatpms. ‘hip taryy is qrﬂtmteyrmldrf@ guch
Fddkeals ale%@lﬁdrlaétﬂf)ﬂm @&PSSO%%E) Qf—b@tﬁ}lalsjbh ty¥&-butyl and the like. Lower
stitute drox Cc ubst d |l o
iﬁﬁﬁrowscraﬁgpa?fgﬂw SRS Yﬂﬁw ﬁurﬁ sifftgd Jower alkyl

dioaps Qﬂ‘eﬂ‘éfefrk(ﬂmf@-‘1h§)dﬁi3(}/&d)d(@f|—a’lkyﬂ’éfel‘S to | ower alkyl
groups which are nono- or multiply substituted with

fl uorTQﬁﬁﬁ‘%%fov&E&%&#%%&&Wer?gﬁY% %@ggrﬂﬁzh%'r_f(elagno or
el)ugﬂpiﬁ subs@rital @itz Auotihe Examples ghilnero;lowkorkyl groups are e.g. -CFH,,

CoETRY, D@t Q@HzéFsQQC'Hz%@F? @r{(@@g)yanéeeppe@m or
tertiary am no group bonded Vvia the nitrogen aton1

Cycl AT Ry SOBE T HGaRPT BB dr PPy SR HaNgsgpdary o tertary
gaiioydrogp buadeslivia iharmt@digediafufrﬁ,r witlh thad sekydndary Ml@lb%&bd@&arrymg an
i‘?lﬂgls(%r ctgc o rlf(fl suf;stlttuent am :drll’]e tterrto eanmlsfyl[c’l)?%?(t)llgg (l:’g n_%rl]rg twowﬂar or
dtfietaplt altryIna, cyelbaiwlanbswuerm metthh yWamitragen dilstihytbatsiogother forming
gﬁhgyslucl@ﬁb%ra&'fn@lgle, YA %étﬁzl{&mn% Yth lgfnu% %kﬁgﬂﬁnno,

refera ri rrar am no
éreﬁtvrwmlam rﬁethﬁln%rhplawm% @errph@mdh ﬁérrrwpearﬁirrrrbetc preferably primary

amino, dimethylamino and diethylamino and particularly dimethylamino.

The term “cycloalkyl” refers to a monovalent carbocyclic radical of 3 to 10 carbon
atoms, preferably 3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl. A cycloalkyl group can optionally be substituted as described in the description

and claims.

The term “alkoxy” refers to the group —O-R’, wherein R’ is an alkyl. The term “lower
alkoxy” refers to the group —O-R’, wherein R’ is a lower alkyl. A preferred example is
methoxy.
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The term "cycloal kyl" refers to a nonoval ent
carbocyclic radical of 3 to 10 carbon atons,

weew@besebiy 3 to 7 carbon atons, such as cycl opeBR1008/067399

cycl obutyl, cyclopentyl, or cy%l ohexyl . A cycl oal kyl
group can optlonally be substituted as described in
:get kel rllanﬂIUO% rx}v% \?\lﬁgkyen’?rﬁfe%ht% ee %r@ug%{(kﬁxwrrg{’l% 1s fluoro-
ldvxwekylaEkmgles ofeffumre- lwertalﬂemgrgwp)sa@d% —QmﬁéHe;@ Q’FzH -O-CFs, -
bSCHZ(EPW@(b-(@Eﬁ)’szs,AOQCﬁf(GF!)?%SX@TEL"ecF§H et hoxy. The

erm "1 uoro- I ower al koxy" 'Fefers to the group R'-O,

V\,herenR' i s fluorol oper_ al kyl . % | es of
£ 1 UoT B IS5RAPTIF IR BEi TP rabing WhIQh.ae upes to Peptegt functional

gﬂdups,@aﬁl'_c%larl‘y Hydfdy Zkduis, tefdporilR)ERGNBles of})ﬁﬂ(cﬁ:ﬁg g)otips are

Bh BupEinGREeRE L el B Gt BT S RYRy A5 Gafarotection of

pairtd grolips) Bpc hypd bexaylagycupenyl.t enporari | y. Exanpl es of
protecting groups are benzyl, p-nethoxybenzyl,

t-bugy lpg{nq&t Jf%ﬁhlhlx I(I) cha w&%&gﬁbﬁgﬂghl?f%%%lg abif Q?dltlon salts.

am no grou car bon

r ot ect
E&m@%%sueh Ph%r%rtglcehlz aféswalPls sserasae eEcamMpeynds ¥f0rmula (D
Aah BB icaAb] nashiblel Aimefdhéids, Myﬂ&cﬁforiﬂh@ﬂ sulphuric acid,

t | | 1o], | t | t
R0 5 Ptel A i el BhyLT o Bl iyrethancsulphonic aci,
paolpandsblphonicreidahcetic ndd, lagicchida srithydtoaetit adid,citaiciadid, fumaric
gé'ﬂg QHMEIC %cﬁcfagtarlg' gél@ Qﬂrcﬁfﬁ% a@lﬁ'oq sﬁfcgﬁ@?&tﬁ hlqlreltgrn"fmﬂégrmg{eutlcally

pmfpﬂabﬂé ﬁé@& lrerftr@m @uczbc,salds C@@thuaada@f fermlﬂadtl)i i vehifhia COOH group is

bekddt vk RAERE FhnP&ld w1tﬁ'Ha§ésCE)@1%ﬂes JrYBE dafis Bl a‘ﬁ(ahne, earth-alkaline
mal eic acid, tartaric acid SUCCl(s;lC a

gld or sal | y L
FmmpRi gplinsughas qi Nt Ko 4ot o ipgihyamaneniypsalt. The term
Y faemhacefic8lyclbcepdblSsal t€angaondfedstoaiich elgul a (1) in
which a COOH group is present can further formsalts
wi th bases. Exanples of such salts are al kaline,
eart t -,
B R A RF RS PRRIL AL OB R rfrula 1

pharnaceutlcally acceptable salts" also refers to
such salts. In detail, the preBant invention relates
to conpounds of formula (1) wher §i-ARRL i s sel ect ed
fromR is hydrogen or |ower Al ; R3 is cycl ohexyl or
bi cyclo[2.2. 1] heptyl; R4 is phenyl which is
substituted in 4-position by hal ggeR, cyano or

fluoro-1lower al kyl, 6™\ | _Mhich is substituted
with 1 or 2 substituent s perye_nﬁw sel ected from

R’ (1)

wherein

R!is selected from

7

R

R* is hydrogen or lower alkyl;
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hal ogen, am no, cyano and | ower al koxy; R5 and R6
i ndependently from each other are hydrogen or fl uoro;

W@R7009/0805R9 | ndependently from each ot her are sSPCHEP®A8/067399

fromthe group consisting of hydrogen, |ower alKkyl,

hal ogen, | ower alkoxy, fl uoro-lower alkyl,

fluool X 0. R8 is -(CR 12R13) n- COOH
V\,herfél n }ﬁ&ﬁhexélor% %C%Egzqﬁhe@%é and R13 i ndependently

from each other are hydrogen or |ower alkyl, or Rl12

and 18 pheogé theh instbstitiied wet-bositien bymalpgsp, gyaao or fluoro-lower

la&h@q % PwhRhM ﬁlb%{t‘ﬁ'tel‘ag/luilﬂi/g F)f % @12%58191%_125(&;% réc;ll_esntly selected from

ﬁﬁﬂ%‘ﬁ’eﬁ@%lcvnpraé‘ %‘%i‘?fﬁ‘]&‘txﬁer are hydrogen or | ower
al kyl, or R14 and R15 together with the carbon atom

t heyR%mﬁi Rt indefeederitly fi@nrneh etied rahiddogen agfludd) i s
hydroxy or -(CH 2)P-COOH wherein pis 0, 1 or 2; mis

0 orpd, ﬁgjmflgpeaow fr%g ?ﬁ?ﬁ\@}aﬁg Wb ?cl %rgma[ﬁg g&h@Qoﬁsmtmg of

sal ts Her €0

hYdjpgﬁn@l tayer plkyh éﬁk@g@fre doveaichllshry, sﬂuﬂr@xj@w alllwl dbwepiapiralkoxy and
hbs thereof are individually preferred, with the

conpounds of for nul a (1) bei ng part| cularly preferred.

I yrRebH CPOURER G bt indf ol dmgl Sl "Shdependently from
enant | @R nileer m@dt}xdilf@endjrdk&trc&raﬁqnm'r RS 4 dXR i kzetier asth the carbon

optlcall ure c ular, preferred
conpoun }s{ltglfz artel%gtn@l Hq %Or C?(fatlky?nfl% (1) descri bed

in t heomxQAnPRER Ap QQQ!HW@Ufan pdohpoats Rasindd'| indspendently from
phar ”H&%H%'tﬁe@'akeyhﬁiﬂ?&g%ﬁto@%v@er% I)A 3>r %S¢ I R ARt 'wcftﬁlth%/ carbon

pure conpounds tHereof. Prefer are the compounds o
fmmﬂ%@*ﬂ%@%ﬁ@%@@@mﬁﬁ i9%n- COOH wherei n n
is 0, 1 or 2 and R12 and R13 i ndependently from each
ot heRlOagleydwﬁnge{@mrp ComeT wakdeid p is@; 1B822; and R13
together with the carbon atomthey are attached to
forn1a 8¥p|oalkyl ring,or -O(CR 14R15 ) P- COOH

wher 8 |S 1 or 2 and R14 and R15 i ndependently
fron1gach oot t hheerr aarree hhyyddrrooggeenn oorr

| | ooRmeer®@O4l| kkyyl|,, o r R14 and R15 together with
the carbon atomthey are

and pharmaceutically acceptable salts thereof.

Compounds of formula (I) are individually preferred and physiologically acceptable
salts thereof are individually preferred, with the compounds of formula (I) being

particularly preferred.

The compounds of formula (I) can have one or more asymmetric C atoms and can
therefore exist as an enantiomeric mixture, diastereomeric mixture or as optically pure

compounds.

In particular, preferred compounds are the compounds of formula (1) described in
the examples as individual compounds as well as pharmaceutically acceptable salts as well

as optically pure compounds thereof.

Preferred are the compounds of formula (I), wherein
R® is —(CR"“R"),-COOH wherein n is 0, 1 or 2 and R** and R" independently from each
other are hydrogen or lower alkyl, or R and R" together with the carbon atom they are

attached to form a cycloalkyl ring,
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attached to forma cycloal kyl ring. Preferred are
further conmpounds of fornmula (I) according to the

WO p00ensisen, wherein R2 i s hydrogen. Especi al | yPCT/EP2008/067399

preferred are furthernore conp%unds of formula (1)
according to the present |nvent|on wherein Ris

%/ )d)glr&%x 7 lﬁ‘)f & ﬁ erem%hl %i%%%%dlqde{?\%ndgﬁ %r(a)m each

ethlbsanethcrﬂexgem ar Moelrkvlr onkl a}ndﬂi%a? t@gether wiflthe @ron atom they are
5&&%5@&JQM&I<§H%& 19M>r1those conpounds of fornul a
()

bei ng nore pre erred mhereln R4 is
4- hal o enphen Most pr R is 4-chl orophen
Anot Bfé‘? ?’%r ebrerlewrec{ﬁ Yiknda agrordisg g Heyep fon, wherein
Rf 8 hiyhasen mherern R4 is pyridyl which is substituted

with 1 o r 2 substituents i ndependently sel ected from

hal oge yan nd | ower alk X .

e B R R A bR TR BRI i o
piesdnt invention veheinin IRf isenytlohexytiependent |y selected from

hal ogen, am no, cyano and | ower al koxy. Most

pr ef Fgrg?(m;y@f efr@d @orﬁb!ﬂ%&%@f Foreula @) Yke fRrther those, wherein R* is
erred are further

gwﬁg hOX Itﬁgl| 1lg chcisng)@&yrl-@ﬁqgﬁnt TP @gélﬁqror\ower alkyl, with
th’d)\tetﬁmpéundéﬁ'(bef(ﬁhﬁﬂe{:ﬁ) beaidg Rorapeefdrtddotvberet Rt iOWhatdgenphenyl.
%ﬂ Sgpo% E% of f rnula (1) according to the
(% Are'fur Sﬂﬂ?ﬂ wherein Rl is and wherein
R7 and R9 independently fronreach ot her are sel ected
fronﬂnh@eggpup06pﬁﬁneﬂungummnﬁydﬁbgenh([bmeﬂuatmmemulR is
P}ﬁ‘ll(%%lchl iOWsti E‘Jltéfp%ﬁfh 1 ok QU QMRS 1nﬁl?1$%¥1'dentlc¥Rselected from halogen,

[ ower a and cyano; and
YRINOOOANAREH & Wer 1r0§Yd\40!Le Ryeferabla iq isrpypidige-yRwbich is substituted

wnﬁqrzﬁrzcteagthueﬁtr e Of Ledcte@rfRoMhalg8EANans, y@LAnd lower

et her with_t rbon a
Phey: M rdacngaliis ?Bt"ﬁ?@ E5tp ShPRe b ErmeBiosy Py ECk
14R15) P- COOH wherein p is 1 or 2 and R14 and R15
i nd ebefmimdtalrg/fdrﬂmnr@apbrumis to forarda Hy deaogding o pilesame invention,

@hg¥ Rqﬁﬂﬁ¥4uﬁﬁg L 3L5 together with the carbon atom

ey are attac to forma cycl oal kyl rrng Thi s
means, these are conpounds of formula (1) having the
{ or ndieEouiHEITEFRITF QB PRINaob forsiiuf) Aecordios & fepeyciien are

femRetds, viferdipRid @ (1-1) are especially preferred,
wherein R8 is

7

R

RQ

b

and wherein R” and R’ independently from each other are selected from the group
consisting of hydrogen, lower alkyl, halogen, lower alkoxy, fluoro-lower alkyl,

fluoro-lower alkoxy and cyano; and

R® is —(CR"R"),-COOH wherein n is 0, 1 or 2 and R** and R" independently from
each other are hydrogen or lower alkyl, or R'> and R" together with the carbon

atom they are attached to form a cycloalkyl ring,
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20

-(CR 12R13)n-COCH, nis 0, 1 or 2 and R12 and R13
i ndependently from each other are hydrogen or | ower

wW@Rkwylg0565 R12 and R13 together with the car boPCHEPR2908/067399

they are attached to forma cygloalkyl ring. Mire
preferably, R8 is -COCH. Also preferred are conpounds

of 101 G, ks, IRESE B - B SRR oy o
each otds rotlmr@rdiwitrwemr(bfvwetr@bm oatlRKyand IoF tmﬂleawdhﬂh&arbon
toget hﬁBmNhHﬂaJeQ@ta&?eﬁQQ%rﬁ’i 20 didx ﬂi/)rl g?lgf attached to

forma cycl oal kyl rlng Especi al | erred are those

conmpounds, wherein is 1. Especi pre rred
conpORA dREanGRsSE ATE Ry ol for @r@ BIERE ISR and

R together with the carbon atomthey are attached to
forma cycl opropyl ring. RRother group of preferred
conpounds of fornmula (I) actsarding to the invention
are those, wherein Rl is and grei g RLO is hydroxy or
-(CH 2) P-COOH wherein p is\§ or, and mis 0 or 1.
Thi s nmeans, these are conmpopwdes of formula (1) having
the fornul awherein Rl to R6, R1{Q;a m are as defined
herein before. Preferred are compounds of formula
(I-ii), wherein mis 0. Fur preferred conpounds of
formula (1-ii) according to the RENtion are those,
wherein R10 i s hydr ®R Especially preferred

are those, wherein R10Y dro'y. Rur t her nor e,
conmpounds of fornmula (I d> gF%o the invention
§5p Ni s neanq|0these are

are preferred, wher
conmpounds of fornula (1) having the forrmula wherein Rl
to R6 are as defined herein before. Preferred
whaROLR e Rfard ar defihed hérkindbeforthose sel ected fromthe
group consisting of:

: | d
gz{ IZgF)- F) ﬁéﬁnlﬂx )g ﬁ ggee FQQHV% ?fe(fpea ‘M?Jré{n*?{engo' m
AR b QPBL 41-1{ 0o 2(@1ch§ endRpyindetiendantyfjors egcharther are
HELBs RESA68HA éj?ﬂ Writ'? Yhd R2-16)shQREMYIhaeLLBh AR ey are attached to

en20|c

formx. ¢ys O(a@YLﬂ%%Orﬁmfaliahl‘/sR 9@ £ 1 uor o- benzoi ni d

azol -1 -yl ]-2-cycl ohexyl acetyl am no}- 3- quoro benzoi c
aCI dAlso preferred are compounds of formula (I-i), wherein R® is
ri di LYo S; kbl U Z
5 0%34 v?heﬁgm 1% (rl:] oF Z%E%lano ndd[g Herrc{% ad §r8mceach other

ar@hddrogen or lower alkyl, or R" and R > together with the carbon atom they are attached
to form a cycloalkyl ring. Especially preferred are those compounds, wherein p is 1.
Especially preferred are compounds, wherein R and R" are methyl or wherein R'* and R"

together with the carbon atom they are attached to form a cyclopropyl ring.

Another group of preferred compounds of formula (I) according to the invention are

—(CHz)mOR1°

b

. 1.
those, wherein R is

and wherein R' is hydroxy or —(CH;)p,-COOH wherein pis 0, 1 or 2,

and misOor 1.

This means, these are compounds of formula (I) having the formula
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(-)-3-chloro-4-{2-[2-(6-chloro-pyridin-3-yl)-5,6-diflu
or o- benzoi m dazol -1 -yl ]-2-

W@ ybossxy | - acet yl am noj - benzoi ¢ aci d, PCT/EP2008/067399

(+)-3-chloro-4-{2-[2-(6- chlorol@yrldln 3-yl)-5,6-diflu
or o- benzoi m dazol -1 -yl ]-2-
cycl ohexyl -acetyl am noj - benzoic acid, ra

- 3- %H) 5, 6-di fl uoro- benzoi m
nﬂOj-

cyclohexanecarboxyllc 2Ye
2-cycl ohexyl -2-[2-(2, 6- dlnethoxy er1Rﬁ|T-3-yI)-5,6-dif
| uor o- benzoi m dazol -1 -yl ]-N- (4 dr oxy- cycl ohexyl)

- acet am de,

(+) - 2- cycl ohexyl - 2- [2&({@2 6- di net h y%yr.dun 3-yl)-5,6
-di f 1 uor o- benzoi m daz

5- 4- hydr oxy- cycl ohexyl ) -3 id B

5-4- ({cycl ohexyl [ 2- (2, 6z di POX yridin-?:%I)-5,6-dif
| uor o- | H benzi ni dazol -Ry1 | I-if)
acetyl}anino)cyclohexanecarboxylic acid,

%h%fﬂ1$%@§¥gﬁ ﬁé%ﬁ déég%ﬁﬁﬁnygE&%oxy pyri din-3-yl)-

acetyl am noj - cycl ohexanecar boxyli c acid,
4- { 2Pefartedrex ydmpPeyfiRls O f@adilav@tinowheeyr inds &1- 3- yl ) - 5, 6-
di f1 uoro-benzoi m dazol -1-yl] -

jlrc{etzylll@]m% E)Eéefs(lé \-E%(Lu gf- girﬁqu@‘eﬁ OI)C}r)_accordgqg to éhe 1|113/ent1on are those,

where o.lsdgxﬁlz@ryrﬁr %PH{ Esppqially preferred are those, wherem R"™ is hydroxy.
acetyl am no} - 3-fl uoro- benzoi c acid,
4- { 2F gxIgdratoex Ybmol1dds of fornlil AEL) h@wdﬁhgrw e dinBeritioh-aBe Hreferred,

gro q§n20|n1dazol-l-yl]
n?nOJ-cyclohexanecarboxyl|c acid,

(-)-4-{2-cycl ohexyl -2-[ 2- (2, 6-di met hoxy- pyridin-3-yl)-

5-fluoro-benzoi m dazol -1 -ylj- \
acetyl am noj - cycl ohexanecakbox TeORH d,
(-)-4-{2-[2-(4-chl oro- phenylNJ=5, 6-di f| uor o- benzoi nm daz

ol -1-yl]-2-cycl ohexyl acetyl am noj -

cycl ghexanecar boxyli c aci :

(Z-{gﬁrfﬁ(&as’ b Ats-oRmIy RS of fermpe (hdrayingdhs Brmiz of -
| -yl]-2-cycl ohexyl - acetélag1no} cycl ohexyl) -acetic
acid, (+)-[fra
5-4-({2-[2-(4-chl orophenyl)

-di fl uoro-1 H benzi m daz

ol -1-yl]-2- cycl ohexyl acet \no) cycl ohexyl] acetic
acid,

4-{2-bicyclo[2.2.1] hept-7-yl 2-(§-ch|oro-pheny|)-5,
6-di f | uor o- benzoi m dazol -1 -yl ]- N—R

wherein R' to R® are as defined herein before.

Preferred compounds of formula (I) are those selected from the group consisting of:
6-12-[2-(6-chloro-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-nicotinic acid,
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acetyl am no} -benzoic acid, (-)-fr
5-4-[({-2-[2-(4-chl orophenyl)-5-fl uoro-|H benzi m dazol

WO kooglo3os2s cycl ohexyl acetyl }am no) net hyl ] PCT/EP2008/067399

cycl ohexanecar boxyl i c
acid, 3-chloro-4-{2-[2-(4- chloro phenyl) 5-fl uoro-benzo

e L s R L
aqcmlarﬂm@y@lemwd acet yI ani no}- benzoi c acid,
4"{% ﬁ’ ({3 d?J({rg é)(yflldﬁlhé f)oa‘ PREMOr ‘b@nﬁ)lﬂﬁc{alzb’lof 21' bﬁ@)ﬂﬂﬂ&ﬂa

hexyl acetyl ami no} -benzoi ¢ aci‘d
ch}y_lzgm@.o f@‘lc(fﬂ -heRrQsE %lﬁhenyl) 5, 6-di fl uor o- benzoi ni da

2qh-[b- (Blchtozorpyﬁuﬁh sta@atﬂuoambeﬂy}01mhﬁaao1 gl]act@lohexyl-

fg i chI 0 ]gr%hen , 6-di fl uor o- benzoi m dazol - |
a‘#‘ﬁ ne IBE%’%Q m no} 3- net hyl - benzoi c acid,
(F)3-chlgro24 [{2{246@10@0@;3&1@@&1)) _56-iftiof 6-benithahzd ylda-
é’%iog\exwalcetgfaﬁ}{ﬁ(g}oﬁeqémc%%%t yl am no}- 3-net hyl - benzoic
(£)3 4h]{0I<24[{2 [@4(60¢h1@100p}1§1ﬁ]e1h9’r>’}l 5 o slillidrohnecibudazel -ivtla2-
&R\ oHesM Lz 9rabidfd 10b&s¥icaekt yI am no} - 3-met hyl - benzoi ¢
aci d, . . .
fgaw b# 02 40hloropyrdignt-gh o> GHENPry-bensigidkrelol-8U perzighexyl-

dazfinol <ydldhasyatboleiyddat et yl anmi no} -benzoi ¢ acid,
2-(4-chl 5,6-difl
e <?6y41ﬁne% Cay on BRSPS LR BB -
bypdrdxy-cyclohexyl)-acetamide,
én’z%?ﬁﬁq@‘&%% ER e %%Sﬁér%ﬁkﬁélﬁa%@? Y el Bpiocfidtzdi-1-n1-x
-hydroxy-cyclohexyl)-aceétamide,

ﬁaﬁzﬂ(?cyéléh@&l Qr(Qwspdﬁﬁm&xyﬁyrﬁhﬁisf}w@ réodlha&%onmuéazlﬁhdizol 1-
ic] ﬁ cycl oh(ﬁy ace% m no fI uor o- benzoi c acid

(1 jceylipmang) EY‘E Niinels Eﬂgﬁ’)ﬂ -5, 6-di | uor o- benzoi m da
zo)-44{2 yydloli’exwm phiesydimethioxV-pyiidio} 3-yi3-5 6 -dflvordeezimidazol-1-yl |-
ac

?C-eﬁli - -O -C[/‘%O]zejfan%flrboxyhchaé:hdyI )-5, 6-difluoro-benzoi m da
24P~ 4:ch191|1qu122de%Frbmﬂmmhémha}) -5,@-dfflugoe-behmmmnilagol-1-yl]-

9&: m1no 3 me h 1- benzou: ac1
8 di f] uor o- benzoi m dazol -|

43{ 1cy<§0]@f§)@q %1{%-)@46 cg@@f}mxgﬂaiyﬁé}n_ 3-yl)-5,6-difluoro-benzoimidazol-1-yl]-

acetylamino}-3-fluoro-benzoic acid,
4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5-fluoro-benzoimidazol-1-yl]-
acetylamino}-cyclohexanecarboxylic acid,
(-)-4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5-fluoro-benzoimidazol-1-yl|-
acetylamino}-cyclohexanecarboxylic acid,
(-)-4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-cyclohexanecarboxylic acid,
(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-
cyclohexyl)-acetic acid,
(+)-[trans-4-({2-[2-(4-chlorophenyl)-5,6-difluoro-1H-benzimidazol-1-yl]-2-
cyclohexylacetyl}amino)cyclohexyl|acetic acid,
4-{2-bicyclo[2.2.1hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-
acetylamino}-benzoic acid,
(-)-trans-4-[({-2-[2-(4-chlorophenyl)-5-fluoro-1H-benzimidazol-1-yl]-2-
cyclohexylacetyljamino)methyl]cyclohexanecarboxylic acid,
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3, 5-di fl uoro-benzoic acid,
(+)-4-{-2-[2-(4-chl oro-phenyl)-5, 6-di fl uoro-benzoi m da

WQ 009080853 - 2- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3, 5-di fl uoro-benzoic acid,
(-)- 4 {-2-[ 2- (4-chl or o- pheny!l 1%’ 6-di f I uor o- benzoi ni da

%— E lf]uZ [r% &%(éiqgcgrgml— l aﬁ?—ﬁlllgrrg ben}zo1m1dazol 1-yl]-2-cyclohexyl-
dlt;e{}d_?altnzw denirliorad,phenyl ) - 5, 6- di f | uor o- benzoi m dazol - |

4—3{5-] 2%4 Cchf(JrQ %M}l) @%e&MhéfH B‘Ql}zog’mdgi@rioylpg abﬁeﬁph lamino}-
e

-ch oro-4 (4-chi or o- phenyl ) - benzoi azol -1 -yl
bgﬂ@yéFﬁhexyl acetylan1no} benzoi ¢ acid,

(#))43 zchzl or- @alérc{ pRerlyB- E(é'dﬁtﬂcﬁéibeﬂitﬁﬂlyda)zolbﬁmz]ol By Wiheyl-
éi ?§ ohe(%é acetyl am no}- benzoic
%’I?mf ¥ 0%4- { - 2-[ 2- (4- chl or o- phenyl ) - benzoi ni d
&ZGII t-2-[g (B -Blary glhehdxpl6-diflebsd-benznohidatadrizdi -2 -@cloblexyl -
aa%%légmiﬁfﬁ%ng&ﬁdphenyl) 5, 6-di fl uoro- benzoi m dazol -

exyl -‘acet yl am no}- 3- net hoxy-benzoic '
édiZdZ (4-chloro-phenyl)-5,6-ditluoro-benzoimidazol-1 yl?/Z cyclohexyl-acetylamino}-3-

ﬂw{ 1 béndofk £, or o- phenyl) 5, 6- dlfluoro benzoi m dazol - |
%/)l %‘I{'L;Of‘yo{‘:f’lef}:]rgf(owﬁw t% ggdqj)ro benzoimidazol-1- -yl]-2-cyclohexyl-
gqiﬂ@ﬁ&@k@h@&&@}Bm&EKQrwlfIuoro 2-(4-trifluoronethyl-p
Q—gr}ly -2- 99(2 Platb P %8)'/1) 5, oA dl]ﬂuoraocgetzr}/zo1m1d£1]zo —IZ}H?—Q—ZCC))IICI%hexyl—
wmbﬁnnmmkéhemkaﬁmﬁﬁuﬁkubro 2-(4-trifluoronethyl -pheny
X 0j»Mmi~d [ )
RS i) AP o
flarping F@ﬁé&?ﬂ’acetylan1no} 3-

(w‘)‘ ﬁJCHQE‘@-qE{Lm%XlIQﬁM@J ‘Beﬁ‘ﬁ) 6,6-difluoro-benzoimidazol-1- -yl]-2-cyclohexyl-

B%V% 4 chl.or o- henyl) -1 uor o- benzoi m dazol -1 -yl
B G R IT 9?”%@%4ylan1no} benzoi ¢ aci d,

a9 {32&[1&0(4-{ Oh| e tecibenyhonyb - 5,6 -diffuorddezaiimidhadlol -yl1] -2t byclohexyl -

¢l ohexyl ~acetyl am no}-3- fl uoro-benzoic acid,
‘fq?%n p?ﬁxz %?% phenyl ) -5, 6-di f | uor o- ben20|n1dazo

E-{ 9 [P~(2- bexrbqihlenxlb 5 gediflybronbeapimighzstyl ] Zaccyelph@yhewcd}’lamino}%-
ﬁu1% Zgga&ﬂ chl or o- phenyl ) -5, 6-di f1 uor o- benzoi ni dazo

- -cyciohexylacetylan1n01-
(+) 4- {— -[2-(4-Cchloro-phényl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-benzoic acid,
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-
3,5-difluoro-benzoic acid,
(+)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3,5-difluoro-benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3,5-difluoro-benzoic acid,
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-
cyano-benzoic acid,
3-chloro-4-{2-[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-
benzoic acid,
(+)-3-chloro-4-{-2-[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-

benzoic acid,
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S-fl uor o- pheny”- propi oni ¢ acid,
2-(4-{2-[2-(4-chl oro-phenyl)-5, 6-difl uoro-benzoi m dazo

WO 2000980552- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3-fl uoro- phenyl) - 2- net hyl - propi%nlc aci d,
3-(4-{2-[2-(4-chl oro-phenyl)-5 di f |1 uor o- benzoi m dazo

ggi dé’hléro 4 ?}50[20{116 ’i%i%r%cﬁhéﬁ ﬁrgerr]l élmlgepz%ﬂﬂ))]—ch):)rfgglile%?li—gcetylamino}—
B@Gﬂﬁ%@ktz (4-chl or o- phenyl ) -5, 6-di f| uor o- benzoi mi dazo
h=b -yl k- d?ilo%f?h@ﬂﬁ)%%a&ﬁh&loaﬂérﬁe}mldg’zoﬁlluﬁf 9-FHRBRA%Y)-acetylamino}-3-

proplonlc a
Fm)(gyﬁﬁn¥écﬁ9 (4- chl or o- phenyl ) -5, 6-di fl uor o- benzoi m

gdazqgb-(u- cylldro%h@mb -alpediiliagebatzaimiaelol - 131 f-bugeioh 8L aylamino}-3-

Fﬁp“%OTQ&W5€?§OF£C@hIorO phenyl ) -5, 6-di f | uor o- benzoi ni
dd2 alyelbhaxly]-2-25 6 ydifl odvexdi e et ydramiethy}-phenyl) -benzoimidazol-1-yl]-

ropi oni ¢ acid,
?fEk%ﬁ%%}%ﬁﬁﬂ%%or% pﬁenyl) 5, 6- di f 1 uor o- benzoi ni dazol -
{91C}/c12h@<y1:21£ hebopro-addttyiflaptomesthyl hienylgbengstimidazgly -yl -
m%%%i ngmn%ﬁi%ro enyl quor zoi nj daz
- {ﬁ%(ﬁ Fq%9dah6ﬂ>é9<§16 55?91%%%%}“11 2ol Fd aeh@szf ycety fylamino} 3-
trﬁh@@dnﬁﬁﬂh@ berthoic acid,

A@]{(% c%?o&é ah%ﬂ%i;?fgg%? %Ilé%ﬁiﬁlgfa:zgli— {—lyH 9. cyc?o%exﬁl acetyﬁamlno}

Bﬂ&buummkphenoxy) - et hyl - propi oni ¢ aci d,

&324 (gé}:h{q ? %-%nf/l 095 D Aa)ZOISI ?l’ di E}Lcw&ylba%%ﬁhﬁho} 3-

xylacety am no
UWPdﬁW@WSﬁ oxy) - 2 nethyl pr opi oni c
@4:{21{1 (4 c@o(&cplﬁer%d)[ 26(di b VeRzARBMEL)- 1 31162 dl b1EQY102LE1amino} -

ﬁ dazol -1 -yl ]-2- cyclohexylacetylan1no
?W'dyﬁuﬁﬂ% oxy) - 2- met hyl - pr opi oni ¢ aci d,

24442{24B2hkﬁoqﬂkﬂﬂmémﬁemybmraﬂﬁodnﬁhu@noﬂpenwdbhbdazo
cl ohexyl et an1n

§x¥ﬂ%nkm?3 NoX }%>M12% ﬁxgngﬁ%carboxyllc acid,

2-£3-{P~ e44{0h2>rp Znh@nylbﬁl%dlﬁupmehmz)n@d&qm 1fy11r8raycloberybi m

h&i: egjmno} 33' fiu&o B‘Q%Ltﬂgﬁﬁ%i)ﬁml@&i

uoro ar boxyl'i ¢ aci d,
% (§-fp-le {chlprpzv |6o¢18u9wehw§>u51 &2l ylldreasclsbeebi m
hed zﬁhm'o} phbnyd)-p 1&{1]%&11 acet yl ambno}
F s PR s omgpanern eyl ety
ilc—eﬁylztrymbé)-l?oeﬂ(l}dremhteh)‘dn@fcﬁﬁenlc acid,
&} -%%&y-ﬁ‘fﬁﬂ?ﬁ g oo bepraimidazgleyl 2ielohsir
aceyyﬂqm@.owc WeMenN)@mmgmﬁ esifcycl ohexyl )
(+)-3-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenyl)-propionic acid,
(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-
3-fluoro-phenoxy)-acetic acid,
2-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenoxy)-propionic acid,
2-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenoxy)-2-methyl-propionic acid,
(+)-2-(4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenoxy)-2-methyl-propionic acid,



-acet am de,
(+)-2-[2-(4-chl oro-phenyl)-5, 6-di fl uoro-benzoi m dazol -
WO 200008@sTycl ohexyl - N- (4- hydr oxycycl ohexyl ) - aR€I/EPI00£067399
6-{2-[2-(4-chl oro-phenyl)-5, 6- FIMI uor o- benzoi m dazol - |
-yl ]-2-cycl ohexyl -acetyl am no}-"ni coti ni c acid, and

b2 U a2 2ot TRERRL S ioRPlo BoedFiRiy- P Eepalghenn-

figetyilamino}-3-fluoro-phenoxy)-2-methyl-propionic acid,
{ J()l {é {z%z;[c%to(ré p@ah@ g doﬁhﬁm{}& béyzém%'dl;id? qrdy- Qgﬁaehg!yﬂ az

-cycl ohekyl acet y am noj - cyano- Zoi C
a@p@ammo} 3 flaoro-phendxy)-cyc opropanecarboxyhc acid,

() A4 2-1- - (Actﬁbf@ppagnemldlﬂ&ré b@hidlﬂ@molba@qoz By stzQyl-
%cc’efy(ljymﬂno? 3¢ &org I}) % (l))gf & Mlogrr(r)lpgr?gcarboxﬁ}/caarg)d benzoi ¢
(-P1- @+ {-2-[p 24 {chiEhoreoylplagnyifllie - Berdbfrhiderdd-1bg@ h2 edynliot exzy1 -
Qéenlcllar}{ b} -3 st PRI FSS L) AL ARk bRy TBL P XY - benzoi ¢
2-[3~(4=chlorp 2heayl Chicodif upteebspizpingdezadil vl LidrayclbberrbiNmirares (4-
Qi,drt,x)yk)}d(ﬁl&mga@a%weacet yl ami no} - 3-met hoxy- benzoic
?3)2 le-(octloror phen) o &g by oagimidazel Ligh - Bt GiHiNrdg-hydroxy-
q}c}dhe Y] -adet@itideohexyl acet yl ani no} -
B 5&%% 2B SN B G B ERGry Peoimidret do b2 saslobp Nt hydrory
cldheyjl'l -agtoyelohexyl acet yl am no} -
f
P18 ST S8R 3 sl gglamio!
gicotinigagidp. cycl ohexyl acet yl am no} -

a’nd ﬁlur%{ﬂzaeé[&g ; j‘%q Yoo Zs¢haedd,

I oro phenyl ) -5, 6-di fl uor o- benzoi m daz

3 t r{&?fsp{[])gffgrﬁ%cf l acet v af;%onoklla (I) selected from:
(+)r442{ 24 Zlk(lém@fﬂamyk) 5|;rhdtﬂ)ulo)e Herfdoirnidazdl elrzld+2reyd buheky

am no 3-fl uoro-benzoic acid,
g eb}lﬁ §¥<[% wﬁg%ﬁ?%ﬁcg&p%enyl }5 f1 uor o- benzoi m dazol - |
y#i2 iZéyﬂftbwexlghenaléés@rdélmprro}venmmldamld Pérzaickohexyl-

g&quﬂm{) 3L%,aﬁ&bg§g0@g&lcphenyl) 5, 6-di fl uoro-benzoi m da
ohex%SI acetyl am

é)(ﬁ é%(yLZ-éélﬁPﬁ%qoop}t?@M & ditltiogo- benzo}1m1dazol 1-yl]-2-cyclohexyl-
écb)ylélm{rﬁ}{321néfﬂmﬁﬁb@fﬁz@1doiwnyl )-5, 6-di fl uor o- benzoi m daz

P )-4- {Zy H (42 Chbo- pﬁ X J—?,%?&iﬁlllgrrg—lg]e%}zéimidazol—l—yl] -2-cyclohexyl-
acetylamino}-3-methoxy-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-trifluoromethyl-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-trifluoromethyl-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-trifluoromethoxy-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-trifluoromethoxy-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5-fluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-
3-fluoro-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5-fluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-

3-fluoro-benzoic acid,
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3-cyano-5-fl uoro-benzoic acid,
(-)-4-{2-[2-(4-Cnhl oro-phenyl)-5, 6-di fl uoro-benzoi m daz

W@beobogisss 2- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3-cyano- 5-fl uor o-benzoic acid, o
| - (4-{2-[2-(4-Chl oro-phenyl)-benzoi m dazol -1-yl]-2-cyc

%—35—??%’;4 “AHiSloY ef% ?%dulolflg :Qogz%lnocﬁygl 1-yl]-2- cyclohexyl acetylamino}-

ropan
-eyarfo- Mup@o [)an(om-e(dd or o- phenyl ) - benzoi m dazol -1 -yl]-2

(W@ l{@t??)@f lcraGet %{eﬁm)%oé dﬁ‘l’uo% BQIEZ%HHDEQ&IX]Y}I -2- cyclohexyl

cycl opropanecar oxy ic acid
ecemml(n@ Pyppe-pAlusip henzqinadidl ) - benzoi i dazol -1 -yl -2

(-GyC zohzewthnﬁ@lphle@ml B@}dlﬂucalfol-bﬂh&@mﬂﬂ%my})l ]-2- cyclohexyl
I,C acl

b
ﬁce%/ygalfl%r? a%ﬁ’i?‘glrsof?%%&wmo%%‘;ﬁm m dazol -1 -yl ]-2-cycl oh
exXyl{2dedtyCdotoapenyt) lielnmmhudxrzohﬂetyh]yk—cbcémlzaxylca@qﬂajnino}—3—ﬂuoro—
h [)-b d []-2-
éﬁ%nﬁ@{gydo% é alnggnglrﬁ% 11§ S?% 12I ungﬁLPh Iazbenzo?/c] aci gy
Jc))l 44{{?& p24-Chlgier phreoybthengdimidnzal bivhi- amhmlym]etyizanwo} -3-

eﬁﬁ/elnoﬁ}geéy)ﬂloﬁmﬂ&ﬁ}cagoox?ﬁ& fdigor onet hyl - benzoi ¢ aci d,
Iuoro (6-net hoxy-pyridin-3

(9ﬂ;(_4%nghexég§%1p anﬁ genzo1m1dazo 1-yl]-2-cyclohexyl-acetylamino}-3-
Aceroyplasib RO} ﬁ@m&,l ic acid,

Ifir{r‘%dgz(g%“]{lo’iﬂ ﬁéheé‘}’,aagef% \é{}@ Qétyy]?/% qi%l}ex?fll ace Jrr?mB?Q.Zo

tr;thiomdneliebaImemyidl, c acid,
éﬁ) 4 ﬁZ{L S:hzol OIFH%H%]P r%h?cﬂﬁﬂde&%f | ‘?A 0 %yc%l)exﬁ ﬁeg/{ Illlng}’—.Q)—

@&ﬂﬂ%‘?@ﬁ yl- PVIaéW‘b no} - cycl ohexyl ) -acetic acid,
&y {2ed P (@cﬁur@fpﬁel%rmﬁéﬂt%ﬁrdawu1dy1m23cyyiohe>5/1ﬁc&ylmnm03

b nzoil

06?1‘@%9’%@@?%3&1# no} - cycl ohexanecar boxyl i ¢ aci d,

Mézy{cmhé@dchﬂ% aflZrorme R Hexyethyty- pyridid-3yyl) b&azﬁrndlcfak(hlolr ol]-
acegylarﬂm lcyéglletxalilé(:aiboxrllcbae(:hdzOI ¢ acid.
(—})4- - 22 {6cgblontrexsiling3 8- 66-diffuonerbonzirlanalt hpht y2- gy theixyl-

h& arM nl)} Qg&&%xﬂh&%‘&k};ﬁc a

ac ﬁzam anI t‘z hexa ecardboxyl I C.aci db o )
p - msthoxprrrigisr gk v Grdifugrerbguapimidgzel- Ityk 12

[(Qre fh% Mﬁ’(l}o& ldh)iék)]l)‘ acetlc acid,
2 yg ng)%/hlor Cf § eltﬁyxynpo rldu}/ g %h? éaép 1(1:oar2) en (l)llqueiiz((:)i (P 2yl]-2-
cyclohexyl-acetylamino}-cyclohexanecarboxylic acid,
4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-benzoic acid,
(+)-4-{2-Cyclohexyl-2-[5,6-difluoro-2-(6-methoxy-pyridin-3-yl)-benzoimidazol-1-yl ] -
acetylamino}-cyclohexanecarboxylic acid,
(-)-4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-cyclohexanecarboxylic acid,
(-)-(4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl ] -2-
cyclohexyl-acetylamino}-cyclohexyl)-acetic acid,
(+)-4-{(S)-2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-benzoic acid,
4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-vyl] -

acetylamino}-benzoic acid,



(-)-(4-{2-[2-(6-Chl oro-2-net hoxy-pyridin-3-yl)-5,6-dif
| uor o- benzoi m dazol -1-yl]-2-
W@ ywbosiszy| - acet yl am noj - cycl ohexyl ) -acetic arCTEP2008/067399
(H)-4-{(S)-2-[2-(6- Chloro 2-me @oxy pyridin-3-yl)-5, 6-
di f | uor o- benzoi m dazol - yI] 2

géy %% 8Xl¥e)ﬁyﬁ ggé %ﬁi"ﬁcgrg)]ti ?f (% l§]|y(}rbenz 1érr1]1)d/l?z)olé -yl]-
@xdﬂﬁhmm-aydemﬁmbﬂmdazml | - yI] acetylan1no} - benzoi c
gQ (t)kﬂjh{?gy'l @@l @Hﬁl’ﬁlﬂro 3: 11 ﬁ)l)ﬁ H@h%ﬁﬁ(ﬁa‘%o?lly% IR DE%o P¥Enzoic acid

enzoi m dazol []-
é&%&m@%ﬁ%ﬂ ycHiivess Pyp- t%)éé%epéol%qiadol k-yD)-acetylamino]-
by 1&&@&ﬁbﬁ%yhﬂ£a6ﬂ 6- di fl uor o- 2- p-tol yl - benzoi ni dazol -

Tl el TS AENE P Benapividranl-lodeseptapingy-benzoic
heidl,- yl ) - acetylan1no] cycl ohexanecar boxylic acid, (-)
‘ém 42 e G bepe i et

HI ﬁX@EG@VD nell - benzoi ¢ aci d,

f4)- ﬂla/c@(@bqh%yb o f* G- CHIB 8y B= 06 bl BERZBIRIaE81-1-y1 -

zol - % cyc ohexanecarboxyllc acid
acepiarmn@ €Y ?I?XQH%P licAqid, 2 2- (4- chl or o- phenyl ) - 5,
B-{didyclobeoyd el Wdiﬂludﬂi—m (44mithdxy-phenyl)-benzoimidazol-1-yl]-

ac %yla cl.ohexanecar boxyl i ¢ aci d,
ﬁc-efy- E)ﬁ%%?ﬁ/ C2‘9[5 6- di f | uor o- 2- (4- net hoxy- phenyl ) - b
enzoeinBdpdol2-2. 1 hkjpt-7-ge 24 34(drhlvod- phbm)ri)féﬁedlﬂuom -benzoimidazol-1-
I | - 2- (4- chl or o- phenyl
eyt Elofbemecatbait pdgy - 212 Pheny
édé@mdaahmé -l¢ ﬁkﬂwe%aﬁééanﬁbszw pl@endBrlz?nZOImldazol 1-yl]-
{ﬂaxﬁﬁﬁ@, Qi?&eﬂyéxa@echﬁ)o@ydddickdloro 2- (4- met hoxy- phenyl) b

ggzo ZrTbycélegelxyl 2 %515 dlf?goertoyl a{n me%ox%%)%enﬁ ﬁéarl?zeo?rg{cgzc)ﬁ Iyl(J:—
é&%ﬂﬂn@@%Gymhﬁh?myl 2-[5, 6- dlrluoro 2- (4- et hoxy- pheny

(I SRERRP BB Y i3 %‘%0%“%—5% TGP ket 141
a@tddrhinebicpel deryotacetitacol, - | -

?‘}Qlt w E‘ffﬂ/@& 2. Z:Mﬁ%gthﬁ)ﬂyb-) [2- (@Qﬁfo'r? pﬁgﬁﬂ) ? ,6- dlﬂPoro benzo1m1|dazol 1-

or o- pheny
le @C@ylémﬂlllﬁd?e@z%ﬁ@éi m dazol | yI ]-
geuybam R)}' ZQQW th-(4- chloro phe [yl) -5,6-difluoro-benzoimidazol-1-

%ra§&§3%¥?q %F gg t- 2- (4-chl or o- pheny
ol - | yI ]-

-[2-(4-Chloro- phenyl) -5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[4-(1H-
tetrazol-5-yl)-phenyl]-acetamide,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-N-[2-chloro-4-(1H-tetrazol-5-
yl)-phenyl]-2-cyclohexyl-acetamide,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-N-[2-fluoro-4-
(1H-tetrazol-5-yl)-phenyl]-acetamide,

(+ or -)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide,

(+ or -)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[4-(1H-
tetrazol-5-yl)-2-trifluoromethyl-phenyl ] -acetamide,
(+)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N- [4-(1H-
tetrazol-5-yl)-2-trifluoromethyl-phenyl ] -acetamide,
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acetyl am no} - cycl ohexyl )-acetic acid, 2-
[ 2- (4- Chl oro- phenyl ) -5, 6-di fl uoro- benzoi m dazol - | -yl ]

WO 20098isehexyl -N- [4-( | Hetrazol - 5-yl) -phenpCT/EP2008/067399

-acet am de,
2 [ 2- (4-Chl or o- phenyl ) -5, 6- dlf}uoro benzoi m dazol - I -yl

- C{/C Eiﬂ%r? pﬁerg IJ_FS t6 ddlﬁg(ir% eél_z? %‘ilgﬁogrlaf_l%%]é:ﬁ%}?l‘)lexyl—N—[4—(1H—

£65ra6010ﬁ ffﬂ)doﬁrtﬂubm@h}fhmw =acetyginfde, 2- cycl ohexyl -
b %2 f(h 1185 thegquglﬂeﬁg(glﬁﬁﬁﬂzoﬁlxlll L2 ey Na[qeﬁﬁ*}e%zol(s*yl) 2-

| or o- phenyl)
tfﬁllﬁ’fﬁpﬁqhﬁb?wgnafé‘iaﬁil%zol -yl] -2-cycl ohexyl -N- [ 2-
H)Upl[gl(éﬂ((hldnﬂ-]]ﬂféh&la%hzcﬁrrﬁ{dla)zop hsnyl-Lydéeeylani[de Hi tetr@Fol -5-y1)-2-

trzglué’r%‘{"?ﬁh&]oi’l?)ené’ aml zoI -yl]1 -2-cycl ohexyl -N- [ 2-
t I){Pe[Qe644€l{110lr<b+phemyﬂhbaizoﬁrnyllajolfihﬁ!h-32|-c]yclohe}q/ﬂam detHZetrazol-51) 2

e
22(.‘.)1: f:Xy[lr@r n@;m;hmqjh@ﬁfyﬂ)ﬂndnaéeﬂhﬁﬁd%ﬂu((r@)benzmmldazol 1-yl]-N-[2-
hdorods- %QE&%D@%‘ %hen?l GircBiabdigior 0 benzoi ni dazol -1 -yl ]

2-§y§¥)i\]e$y[]; %;(%r@t%%meﬁh@%yﬁyj?}dﬁr? %oyll) 5,6- cﬁﬂuoro benzoimidazol-1-yl]-N-[4-

(I&Tf@étgﬁbﬂiﬁy() -)- tr&h[o’%oﬁlé&@'lbﬂér@& pitte?yﬂ(l?ﬁ 6- di f : uor50 Ib)en
Z azo etrazol - -
39 PhrRCasib d A ERP el b e 4

2 [ 2- (4- Chl or o- phenyl ) - benzoi m dazol -1 -yl ]-2-cycl ohex%‘/
N Pam(:mlarly prefapadl cosappiupdef formfilal br aypttdsy belgritahiyot the group

f
;&%% (4-Chl or o henyl ).- benzoi mi dazol -1 -yl ] - 2- cycl o
-é)(glphqsqy{ %1({2|_6t<§{rl,€§12)§y _pgm%n)?z -31)-5,6-difluoro-benzoimidazol-1- yl] -N-(4-
hydrbkyt kyhcqhamygl | -acet ani de,

%Z&-lcy%pzkr g(yl(ﬁé ?égr ngg‘fn _o%% y%eigéog -yl) q:.aéz 81ﬂuor3/ lblznzmm}/d%zcﬂ 1-yl]-N:
trarfstaubydroet- byeclohphd nytdtamalest am de,

P2 el ol 20 Sy RAEIE 3 A croy

fydlahexyl izedtargidgl ) - phenyl | - acet ani de,
2yl AR call z{c%eﬂtgolgsﬂfs@érp&xy pyridin-3-yl)-5,6-dif

| uor o- ben20| m ‘dazol

| Ht et 2-trifl
6 €§?ﬁr6f§ Efgﬁi%/‘f&zfﬁiﬁi?é{':llééig grrrly 2@&@5%? é‘llgfé?dtf%om the group

thsisang of Part icularly preferred conpounds of fornula

g—'{%—[?—r(g chpo(%g eph%relylfl?%,tégiﬂ{ur)r%r%gnggm%ﬁ -1 ﬁp%lcycloﬂg(yi) acetylamino}-
benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-benzoic acid,
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-
fluoro-benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-benzoic acid,

and pharmaceutically acceptable salts thereof.

Other particularly preferred compounds of formula (I) are those selected from the
group consisting of
2-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenoxy)-2-methyl-propionic acid,
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2-cycl ohexyl - 2-[ 2- (2, 6-di net hoxy-pyridin-3-yl)-5,6-dif
| uor o- benzoi m dazol -1-yl]-N-(4-

whyapo3055Tycl ohexyl ) - acet am de, PCT/EP2008/067399

(+)-2-cycl ohexyl -2-[2-(2, 6- dlnﬁhoxy pyridin-3-yl)-5,6
-di fl uor o- benzoi m dazol -1 -yl ]

B e P RO AR A ool Areylobrot
heepllimmotyelwtrexphiendky) £- ythybryapjotiondsy| ) - acet ami de,
and_pharmmaeh 'ﬁl%hirl)/ S%C&ﬁ%ﬁybt&z%ﬁﬁh%& he};l cyclGhBs-

29f
especially t{fre erred compounds of forml a F are
C

14s5daniae) Sc w0 s APENE Y g PRroparesAdostliGiyidhf
4){1264[ 22([4- (qtﬂhwre =ee11Y.5)6- 8iflGo £h- Béﬂi@frﬁrdbﬁﬂzmylmzd@él@heiyl—

| -acetyl gm no ben
oy S B R O BT 95 a1 48k o benzoi i da
a2l pharyateicelycdcotaxtyle sdwttlydrashi no} - benzoi ¢ aci d,
4-{2-[2-(4-chl oro-phenyl)-5, 6-di fl uor o- benzoi m'dazoI-I

-yl
y ] galecf%)ﬁ%tgt]%ﬁ}ﬁ gﬁ?&%c}’ L (ﬂﬁ‘;d éf fofrlajlﬂlﬁﬁ%?%mg(ggﬁggg%&gfarom the
%@IUPIC09$1§tH13 afycl ohexyl acetyl am no}- 3-fluoro-benzoic
@911 - M@-GM&'&)% isabifoaseepionblRzsal-l ?i L AeloBetyl-
ticula ef rred conpounds of forrula (1)
%938’ %IHE‘Q ] S@F"é‘&{ijé%z %ﬁ‘ﬁ?t he group consisting of
lef) {44824 @{thl%r@?)heﬂi}ib} Blﬁedllﬂhéroape}ﬁl*zdﬂrmﬂml-a e pzedlohdaizo
- Qhex etyl.am.no
sepiaret s AR B! oni ¢
adida{ 2 L2)€42Ctﬂ4>r<§ -Phel[l}Q) b 4- @ﬂmnoobq@hemyﬂaml}l@dbmfcmgh@ybe
%&eﬁla%ﬁ%%?%‘ gla id- '51ﬂ1§>r83{>‘éhﬁll?@§éﬂi acetyl am no}

P (il o BColare kbbb bwsd;%lél? o Prelobe et minglo-
J[rrﬂlll'o)‘d)ﬂletzlypw&{z@ﬁ%ﬂ acetyl am no} o | d
uor o arboxyl i ¢ aci
%n% lilarfn&(:%uufq%g%@%ﬁf’ﬁzﬁ IS 1)-5, y 6-di f1 uor o- benzoi m

I dazol -1 -yl]-2-cycl ohexyl acetyl am no} -
3- f | Odren pphienbaxly prdyrctbamopands af fooxylad @) acitbpseaeledcted from the

Iy acceptable salts thereof. O her
E |CU$§EH o ef erred conpounds of formula
_h

r ? )
e5e-5é1- é{—@gorprmy I}&,6-difluoro-benzoimidazol-1-yl|-2- cyclohexyl -N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide,

(-)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N- [4-(1H-
tetrazol-5-yl)-2-trifluoromethyl-phenyl ] -acetamide,
(-)-2-[2-(4-Chloro-phenyl)-benzoimidazol-1-yl|-2-cyclohexyl-N-[4-(1H-tetrazol-5-yl)-2-
trifluoromethyl-phenyl]-acetamide,

and pharmaceutically acceptable salts thereof.

It will be appreciated that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.

The invention also relates to a process for the preparation of compounds of formula

(I) as defined above, which process comprises cyclisation of a compound of formula (II)
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group consisting of
(-)4-{2-[2-(4-Chl oro-phenyl)-5, 6-di fl uoro-benzoi m dazo

WO 2009980552- cycl ohexyl acet yl ami no}- 3- cyano- beneGi/EP2008/067399

aci d,

(-)-4-{2-[2-(4-Chl oro-phenyl)- % 6-di f 1 uor o- benzoi n daz
ol -1-yl']-2-cycl ohexyl acetyl am no} -
3-trifluoromethyl-benzoic acidy\

(-)-4-{2- [2 (4- Chl or o- phenyl ) - 5, [§~aR¥ | uor o- benzoi ni daz
ol -1-yl]-2-cycl ohexyl acet yl J -

S-cyano- S-fl uor o- benzoi c aci 3
(-)-4-{2-[2-(4-Cnlorog phenyl) b m dazol -1 -yl]-2-cy
cl ohexyl - acetylanlnd? fl areRhyl - benzoi ¢ aci d,
and pharmaceutically acg alts thereof. O her
particularly preferred gonpalinds 6¥ formula (1) are
those sel ected fromRHe gr
-)-2-[2-(4-Chl oro-phenyl)-5, 6-di fTagfo0- benzoi m dazol - |
-yl ]-2-cycl ohexyl -N-[2- fluoro-4-( ’

| Htetrazol -5-yl)-phenyl] -acetam de,

(heredr R2REARART, @ and R& myelay dBfigeddibbleior o- benzoi mi dazol -
| -yl]-2-cycl ohexyl -N-[4- (|l Htetrazol - 5-yl)

E 2) t rZT%éZ eﬁ 4&@}1*&‘ 1:8121@8%{1% o%%?@%lﬁmfﬁ 2221% Pe Perf(l)r]meﬁl unde{ reaction
pandjtiong-y l{ljomtgttheamﬁo@kylleﬂ-m the art. Such cychsauons can convemently

Bé EfrliBPE. gqﬁtah;ﬁ B S81Ydrk suépﬁteaﬁmdfiﬁlorglﬁlg%lane ?t a su1t|a})le tt)eémperature

rnaceutlca 'y acceptab
gpfgﬁ PEGSEB@T £ e %@awﬁﬁ%@mﬁre@ﬂ’ afleresin bp&flﬁ@#’ﬁs (1)
in this invention may be derivatised at functiona
gr oupshé mvaﬁtmﬂ faechaerel atatio ‘dﬁ altmaﬁhe @oeess frpaln prepairatmn of
?%ongéﬁlinsdg ﬁ’?f lfe} {91? as (Ee%nteg over ocesg)l%?(%isg {]%n\le/{l)r}/ses am1d% coupling of
pnepdpéﬁnmmmnﬂﬂ¢onpounds of fornula (1) as defined
above, which process conprises cyclisation of a
conpound of formula (Il)wherein@®H, R, R, R, R and
R are as defined above. The (g |sat|on of a conpound
of formula (I1) can be perforne Eg reaction
conditions well knowygto the peryson* skilled in the
art. Such cyclisati o-VEnlentIy be carried
e.g. in a suitable solve / 9.
di chl oronet hane at a s nperatugﬁ in the
presence of a suitadlfé re gent uch as fHke PPh3 or
resin bound PPh3. The invention further relates to an

FhELINEE RV RHAGES e JsUerihOBAIVVERRLRLA QRilfof formula (IV)

R'-NH, (V)
wherein R' is as defined above.

The amid coupling of a compound of formula (I1I) can be performed under reaction
conditions well known to the person skilled in the art. Such coupling can conveniently be
carried e.g. in a suitable solvent such as N,N-dimethylformamide (DMF) or dioxane at a
suitable temperature in the presence of a suitable coupling reagent such as N,N’-
carbonyldiimidazole (CDI), N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole (HOBT) or O-benzotriazol-
1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TBTU).
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conmpounds of fornmula (1) as defined above, which
process conprises am de coupling of an acid of fornula

W@ kdobpsosherein R, R, R and R are as defined BGDER008/067399

with an amne of formula (I1V) -NH2 (1V) wherein Rl

is as defined above. The am d coupling of a conpound
ggngiﬂé nﬁresen(t 1r|ivePl‘i<on a so fe ?{]to%ﬁ)ren ogﬁg (I)ifr fP{ Z %t(p as de defined above,
HhﬂlP@mwhd¢0@ﬂHDﬁ§S%Hh&ﬂﬁwd@hOGMt|y be carried e.g. in

a suitable solvent such as N Ndinethylfornan de (DW)
or dTHé(@tﬂﬁ &nd of fﬂrﬁﬁilpel @) Eﬁﬁ@@ﬁr@f;%& bl Fheﬂnﬁis REERRME Ehe art or as

| e coup suc

8%9M%W rﬁidaszatfervceil)da \chicdy tfeysepﬁﬁem RaluB e At drscribed
fhxe) , | -(3- di nethyl am nopropyl)-3-ethyl carbodiimde
hydr ochl ori de (EDCl), 1-
[ bi s dl ITI(E)EII'II looxcrnoalggzr%{ uorr% pt?qre%entt v I %?%l (%leﬁe pre]Jared e.g.
Ey ﬁyedn@hyds ar@l tgomlnmtgmeabgloy @H@@l popcedure for the preparation of

? NEAE (ry bs- 1Mtiﬁl'alt\gd il seieehd ﬁB@BW' uroni um
tetraftl uoroborate” (TBTU). The present 1 nvention al so
relates to conpounds of fornula (1) as defined above,
when prepared by a process ri bed above. The
conmpounds of fornmula (1) can be prepared by nethods
known in th# art or as described bel ow. Unless

Rt herw indicated the substituents Rl to R8 are as

de ed a Ccnpounds of fornutﬂ (1) according to

L t é%tion canrhe _prepared e.g. by N

net hods and pr ocedures give @ ’%é typi cal \>_R4
procedure’ for tHKe preparagi-on OUTTOS™ ofe

(1) is illygstrated in scheme 1 be ¥i Schene 1 In a g
suﬁmable or i ¢ sol vent such e.g. MH a o

2- azidcaryl mne 1, a carboxylicg, Mt d 2, an isonitr,jNe
3 %and an aIdeﬁyde 4 are coﬁdens%d to5in a $o callRed

Ugi -type reaction (step a, typical procedur may be .
found, e.g. in "The Peptides" by G oss &@Eygﬁhofgr\\ ester funcfionalty
-3

vol . 2, Academ c Press, 1980, pp 3 81) n‘a
subsequent intranDIecuIar Staudinger type reactign

with B eagent such™ PPhS the azid
bisantd |s verted to the a 3zol e 6. N
t hoseR’ ere the saubsti Rien arries an Bste

N
>
C N
functionalit rie ester—%unctional gan be cl eaved 0=%\R3
under basi & 2. 9 metRydreor et hyl es ers NH

ester functionality

B 7 R IA R

it i
R’ with acid functionality R = lower alkyl R with acid functionality

R2 = lower alkyl

In a suitable organic solvent such as e.g. MeOH a 2-azidoarylamine 1, a carboxylic
acid 2, an isonitrile 3 and an aldehyde 4 are condensed to 5 in a so called Ugi-type reaction
(step a, typical procedures may be found, e.g. in “The Peptides” by Gross & Meienhofer
vol. 2, Academic Press, N.Y., 1980, pp 365-381). In a subsequent intramolecular
Staudinger-type reaction with a suitable reagent such as, e.g. PPhs, the azido bisamide 5 is
converted to the benzimidazole 6. In those cases where the substituent R' carries an ester
functionality the ester functionality can be cleaved under basic (e.g. methyl or ethyl esters
with lithium hydroxide in polar solvents such as, e.g. methanol, water or THF or mixtures
of said solvents) or under acidic conditions (e.g. tert-butyl ester using concentrated

hydrochloric acid in THF or formic acid in methanol) to furnish final compounds IA (step
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with lithium hydroxide in polar solvents such as, e.g.
nmet hanol, water or THF or m xtures of said solvents)

W@r009/08is65 aci di c conditions (e.g. tert-butyl eBRCEEP2008/067399

usi ng concentrated hydrochlorig acid in THF or formc
acid in methanol) to furni sh fTnal conpounds | A

1(\1 hep%o?-lal yC%t Onal %racz) ol B et (nlgﬁ Nﬂalgﬁa{%d%ty P]rot%na%on 6/\'1'[1‘1 a strong base

(‘m-il\buH o1 MMDAI))Aé add sullss@eene freatesavitk an aUaytahmg agent R*-X with X
9!:15%14 %@J&Qle@ﬁﬁg%nﬁ% sﬁchag @g )&lbl@ﬂ i %G”‘zaﬂ&lpS@%iuolr@ﬁk’)ﬂ D, aryl (step

%b’hfl mffoqeﬂ&mkwomwnéﬂﬁ ¥l hlf(esfpééer&)aﬂvqs&y theesster sraupicag be cleaved as

gQRBANGdef stefJ ckeahpbf e bhﬂé&hg VRTkH2-4f ﬁ@tl@&iﬁ@)’ tlr@rc@ﬂi@)xyhc acid 2,
can be cl e alg i?scrl bed under st Féjo abl
w.CPamfaas & ot PRy SRAY EIRFER, %%?16893)'?{%135% ppilable
ﬁartmgenﬂmnfenan@bﬂoyedium deabyiited ih titengtuire dridetypinaly Ka@wn to those

B&@ e aﬁ grtt %qum{lé: 3 aM J g. }\é %Ibltaqlgédgjys(ie%&allaﬂgn of the corrgspondlng

S usi rocedures SCri ratu
foymiagud¢ §' Nn@ﬂﬁ) W@h tlokablsichgdng dudhrpsterge Ph@ﬂgenérﬂ?é)cb or

M%?N‘—Cﬁ+b§Cﬁ &lﬁ@hﬁi«eg cah®, goJQé %gﬁ%qd @ﬂénﬂjﬁﬁ%@ﬁ%gﬂo‘i’iﬂu%falcohol by

corresp ond I.Ng grwam a Ssult
P’é‘ @t&ﬂwgfeje ﬁmé?éﬂeem@ and gy t%@r@‘/&mweawmﬂh@ate(m)
Th&@&ﬂﬁ@@laﬁnﬁam 1@15@&11)@&6?:&@@&’( Bded st@Nfidnethe correspondlng 2-

Cor ! esﬁﬁcagg §c1 vgncl% gtcpg\berrgea), t§nrﬁ%ﬂﬁ%13?ﬁ%yl%grlboxyqlc acid by

dramtamdnew_a;h &NaW@,)in aBhaaldle sdvcho ae.y raethmeol Landsubserplehytreatment
RLRS1E Qﬂ%@g Such 8PN %I(T [ q’ﬂe&%ﬁlt&%@ gﬁ(ﬁ)&ﬂﬂ dzngogy'hc acid is then

anlnoaré car IC acl converte
conygftele@intp d aiboxnits seasrangerpsnt o heck-agidemylgarbpylis Neide obtained

frBnfthe Qlatzﬁféla%fl&%dé&ﬁé adi€bWits E‘&fvﬁﬁ&@bﬂ whRlRg sSHbSERHENM (c.g.

%@gﬁeﬁ%r@a&i@%ﬁ{;ﬁ%ﬁ? gﬁ&@?ﬁeéu Jisdriv 87 RaRe) and subsedaent
geaent eitkd siitdde Jourteof@aide atonk €ag.rsadigan®side) 0fhd hezidoaryl amine
gcaan iilg%réartéll 5% bog(]%\fcfct: vzgihegf 6219?%%1(:33%9)'%%1{& 8&'[%11}edv‘aytaﬁtlvatlon of
thei - abdl@ryleagexydlc @edgv1t}n¢1$tmmbleangeﬁdwrg dhilerdethylfemiate in the
gfege?h%g 6Ea Blse @uaﬁfsetrlgfﬁ‘ffﬁnﬂﬁe)tarn'd%hﬂ%hﬁgﬂtQIee)atIﬁ‘é}g with a,némoma This

sequent treat ['e source of
almd@n%cqrweged 6l it s Fdleyl Hofiepreasiongrmpst bﬁﬁﬁeﬁ@lept with a

SanbRl releRBddcHab Wab@rpr epared via the
2- azi doaryl carboxani de obtained by activation of the

2- box idwth t abl t
(o ol BRrLIERRGNY bl BB R RS oD B ane or more
funchomd gtatips whydhant ne) stard osae segtientndar élat meettonwiontitions of one

Pé Ractldll e @e'glyg??ﬂ gdté:]?&\(e%wﬁg grou@} ?ahs]dekglllb@ii §§| Galph & tive

-rearra rea
Géagénltl Og gartic @8N OBr bY TW oneeend andh Gs¥laWytisg2” Ed 1991, Wiley

ey, ?Eaxﬁ&&n%dﬁ&anﬁwi%&fmmgrs?@ﬂ@ (ylla ﬁ@mba& RelPREOWH in the art.
m)re functional groups whi @3 Eble or. are

RO (PN EFANDS Fi (R AEOVShACORET ft?%f-‘n%“ § Sihesisisipg sndard
eanids descsibebs, thafipir@prd. at e protecti ng groups (as
described e.g. in "Protective

If compounds (1), (2), (3) or (4) contain stereogenic centers, compounds (I) can be
obtained as mixtures of diastereomers or enantiomers, which can be separated by methods
well known in the art, e.g. (chiral) HPLC or crystallization. Racemic compounds can e.g.
be separated into their antipodes via diastereomeric salts by crystallization with optically
pure acids or by separation of the antipodes by specific chromatographic methods using

either a chiral adsorbens or a chiral eluent.
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15

Goups in Organic Chemstry" by T.W Geene and P.G M
Witts, 2nd Ed., 1991, Wley N Y.) can be introduced

whedoongsshie critical step applying nethods wel PCRER2NS/067399

in the art. Such protecting groups can be renoved at a

| ater stage of the synthesis uSing standard nethods

((:Ig)s CAI b? a{] 1ve atl’fai)lr%ac}slt%(ré "rfhegpge argtflonccgf?cg)r Lsij%%ilgér%? f’orrg;ul)alli illustrated
Uatheb@lemlwiqved as mxtures of diastereoners or

enantioners, which can be separated by nethods wel |

known in the art, e.g. (chirghomdPLC or

crystallization. Racem c conpounds can e.g. be

separatee: into their antipodes via diastereoneric

salts by\N,_prystaI l'ization with opfically pure acids or

By~ge€paf at i @ of the antipodes b speC|f|c
chrio Igﬂraph gret hods B rac |raF
Bdsorbenzor chi | uen aI er na{—l—v-e ap \>—R

to the preparatlon of co fBrnul a IRYS
illustrdted in fhe schene bel ow ene 2 Conpounds
thER\qgneraP mula | can al soo prepared as o
descMgbed iff schenme 2. In this apyroach a nono NH

boc pr 6t ect'dd értho aryl ene di &nine 8, a car®oxyli®

acid 2, an isonitrile 3, and an al dehyde 4, are

condensed in an organi c solvent such as g/ g. nethapol IfR cares
in the presence of an acid (such as e.g/ HQ) toctggé“te”“”d”“a"ty
bis ami de 9 again in an Ugi-type condénsation (step

a).  Bi sam de 9 is deprot eg{ted vvlth TFA and cycl_tsed to

t h& deshe ety benzi mi dazol e 6 ) . In case whe .
i nter atM carrigs an g_ﬁ onal i ty tN\>—R
be Réf'eafedNas descrjbed ufider “schame 1 to gi veR

conpounds ghe farmila IA. qmﬁ??m ly, internedi at 628\R3

9 can bediFK al kyl adee siasiydescr i I5&a\ bef or e (step c) t&
give interedifates 7 which in turA&®an be convert ed i/
I Nt® comﬁ)unds of formula IB using the conditi4hs

descri bed under schene 1. RFypirelal procedures R withacidfunctionality
apii FGERIE 1Y t hi s approach were described e.g. by
Tenpest et al. in Tet. Lett. 2001, 42, 4959 - 4962 and

4963
6757C8%2)§un%00f%{%§!}1%pr fa eL I can atl%)ege apr%]? rgd asﬁ@e@crﬂbeﬂﬁn icheme 2.
by discappreachiaahono b@ﬁapltoaftslteel Qrthqm’yleb@dlpr@pm% adafbogphic dved 2, an

{sBhitAe Boﬂgi MalHQ@rﬁQh%f'et &hdehRAKMNEN Qb’ ahic8BlERMN S @% methanol in

di-tertib arbonate in an organic solvent suc
e Péesgncqqﬁranuaﬁldt Rechisege hi<d) B)rths%tfa?é@ deagringn gn fgi-type
@Bﬂc&ﬁ&h@ﬁ)(bt@lﬁ By IBasainids 9 fs ddpﬁiterceééi With TEYWhd e;akhsed to the desired

t t
gu nzﬁgid%?(gﬁ Bgsrtgllé ggﬁ rc%? gvglﬁge 18Wamg§1ﬁg:bsﬁar%¢nbeééer Yunc'uonahty this
der bevdtavedes descritedemdtustbemonad giye ooppounsdsny the/foirmala [A.

?@ﬁ[}gﬁ{y gﬁ’&&%ﬁ%‘é §§anW%até$%S&s&mehlb§gré (edpS 18 hve
1ntermed1ates 7 which in turn can be converted into compounds of formula IB using the
conditions described under scheme 1. Typical procedures applicable to this approach were
described e.g. by Tempest et al. in Tet. Lett. 2001, 42, 4959 — 4962 and 4963-4968, or by
Zhang et al. in Tet. Lett. 2004, 45, 6757-6760. Mono boc-protected ortho arylene diamines
1 are commercially available or may be prepared from the corresponding unprotected
diamine by treatment with di-tert-butyl dicarbonate in an organic solvent such as e.g. THF

in the presence of a base such as e.g. diisopropylethylamine.
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to -CH2ZOH with Li AlH4 , hydrolysis of -CO 2alkyl to CO
H and subsequent optional conversion to an am de,

wW@eoovasises of am no groups). |If one of the star@T/EB2008/067399

materials or conpounds of formya (1) contain one or

nmore functional groups which ar'e not stable or are

r eac{f!d\és% 5 noqergqu}ipe% . 8a%hks %roﬁ]?sg?rlegel g iyl chthse— al’lp};lf §mino
reacti on steps, appropriate prc ecPlng roups (4as ‘
gosips, icha grogps dngl otRere} way be derfragpgsktoj athdfyagiional groups using

%gc'%] s?{tvrv{&érd p%cg_dl}%s IHREN BOE sRillGa M hAG R:g. ﬁé&l@ct’r:tgl of -COsalkyl

ey N.Y.) can be introduced before the )
B iR Wé%épA%tp Ihyeliadysivenl Mo @52l tp Gt sbssqeenirqptional

SshrspimbeGtaniige, tALRSH 64miA6 gfamyed at a later stage
of the synthesis using standard nethods described in

or (BB BRI Firdre EBRRR R “Smhpbod ity s or more
bmcobnaignegs adich act npesald odarastatieomsdes thor reaction conditions of one

Eﬁlgl%é @H!&{oﬁrestés{g]t %gﬁ%ﬁt@@ﬁ)ﬁ%gﬁg Qﬁgg&?%rdér?&mgg‘é gy\ﬁll “IProtective

ergunsan Qrgai¢ 6h¢mm’eiad Ve dnissumend E-&Me%@l.ttSb%“d Ed., 1991, Wiley

SepaLAf 8dintol QcddnRidre M drRRABE PP yiH B EROEOWEI kown in the art.
alts by .crystallization th opti cal ur%1a0|ds or

g‘gﬁhslgﬁgﬁc‘a% %l)rﬁ)ugsf C rgﬂlpi\/%goﬁéslagy Stgfopfe%{%/t}flg synthesis using standard

alertods degribphincthetitdrads. usi ng either a chiral

adsorbens or a chiral eluent. Rl as present in (I)

af t Cff ctcﬁhﬁgﬁn(gse@?,?(g S(g% r(ﬁ):égﬂ.sor%% g?ﬁﬁg s eréoggﬁggglg[fzﬁgc?o%pounds (I

schenes ' ] int'o replaced
/i kestbiginehes mixteres efpdietiereomersios goartimass, eych capdbe separated by

RREIBWRI &REWRIS A€ el MBRaH GO o@érrﬁélliz_atgﬁ.zﬁ&eﬂﬁy compounds
for |nstanceé$e renmpve ,ug ng gebenzy athn condi t i ons

i
(8 G2 DS yeREYeh BItY &hedr qnipgdesglia diattersaisria sl by kapstilizagon with
PPN pereiidd o 8l adpasdtion s th e tipdd€) byaspedhacrodlatographic methods
Eomdeq& anﬁ.%rg?w R1 can ?e i,ntroduced e.g. by

¥ SR ACTBA BPOPRL Pt HYBoNHR2 with a strong
base (e.g. LiHVDA) and treatnent with an al kyl ati ng
agenR” ®iprxseqXinél after atepyphiodb of eapd nd apdauip aboeretshawn schemes
&erag Be anstBfmed mt(ﬁipﬁbﬁ#d bﬁ%lfﬂl I@Dliils‘ﬁ?é & or aﬁ%mﬁé’h}éé of #3ion steps.

eing G -10-alkyl ower - al koxy-["ower - a
ToReesablg exariey e BYFD belart - al kyl , cycl oal kyl |
cycl oal kyl -1 ower - al kyl , aryl -1 ower -al kyl ,
gi R'ar ﬂHZPF\h}iﬁyl-faf Klyﬂanfd;lﬁi RIAEY }lsihg')hlafeﬁkﬁ?/tiorgd’onditiogs (e.g.
et erocyc -1 gwer - a r gl.ternatively a Pd(l 5
REbBEaataapth Ry Tt i e dton isdfics Y dputihs bl on
Hetrerabpoyderanod XnbeiR garChe inBrodutedor.g. OBCREBRB)naipn of the resulting
INAPRYFHifF 2 AfrohBase (R FIRTD AP fachd itk 8n 2l bent »'-
Qg%.be 05(??28 %ﬁ?egggng sd??g%ﬁé%%%ng§¢i%ngngu a ent R-X
Reaeingg timcal kapng geritl such ape- e <dnle LotON&THSQefluqropkyl ASOzaryl,
BEWR' being C, 1p-alkyl, lower-alkoxy-lower-alkyl, lower-alkoxy-carbonyl-lower-alkyl,
cycloalkyl, cycloalkyl-lower-alkyl, aryl-lower-alkyl, di-aryl-lower-alkyl, heteroaryl-lower-
alkyl or heterocyclyl-lower-alkyl) or alternatively by a Pd(II)-promoted coupling with R'-X
(R' being aryl or heteroaryl and X being Cl, Br, I or OSO,CF5)

b) Amidolysis of the —CR3CONR1R2—moiety of (I) to -CR°’COOH may be carried out using
suitable conditions such as heating in isopropanol in presence of NaOH or LiOH. A new
amide bond can then be formed using an amine HNR'R” and a typical peptide coupling
reagent such as e.g. EDCI, DCC or TPTU.



10

15

20

am de bond can then be formed using an am ne HNRLR2
and a typical peptide coupling reagent such as e.qg.

WERMOP/08MBSC or TPTU. Functi onal groups present iPCT/EP2008/067399

any internedi ates which are not, stable or are reactive
under the reaction conditions of one or nore of t he

Lregfﬁ I oclrt]1r(])§1£l ro%‘ps Spr?segte 1 SC or e%ltggr(iite\rl\rﬁngcnatgg %’{yo Ak ?oe[ stable or are
@agtingginidar thegwilgn Chediiigny gfonjgyr mcw O’Gheeceetlan dteps, @arlvpe
g\lbtté:&ed Wit ﬁQOReétgg;oteéng%}‘o%sYas) dég&fﬁ%dee % lﬁ?“lﬁt{)'tetc{&@d}roups in

pI yi own I n

‘ﬁ’@ls@’o b5 Vedrrepe dshin(red- ‘é{utté 4a€éf l%ﬁﬂaé\éﬂ%fNY)before
fﬂéf:rﬁiy?ts&@%g Vi rﬁethsa@wlaa{zﬁbmtme §rtdﬁ§;ﬁrprb@@|tlﬂg"grbhﬁs can be

iteratur [ rrie

D Bty O R B SRR ST Tl oRs S5 Bl in the ierature.
alkyl RL with acid functionality R2= | ower al kyl An
alternative nmethod for the aochat ¥sis of Ugi reaction
products is the treatnment of benzi m dazol es such as 10
W h_sodiymnitrite in@m tur,e of acetic agkd d

N
acelji cTEcN_agmhydride to .@ >|rﬁ{herﬁfﬁ\{ﬂizate N R
djs2 @ ,g?ri_reactlaon pr adécionhich after, réarg -

¢an be ¢ aved upon redttion W|th quturegf s
al kal .@%3\&% des (e.g., Lb OH, KOH) and OQQ\R
hyglr ogen roxide to the1 orre 8 ndi ng free cgr boxyl i \,
acl dgz '\Bgchene 3, step a; see’ ' E. H. W‘nte/ RY

Chem Sog¢c. 1955, 77, 6011-6014, D. A Evans

Carter, 8 D|nsrmre J. C. Barrow, J.

Kung Te dron Lett. 1997, 38, 4535- 453% The qasgﬁ;gg{lgﬁzm
cl eavage—Teaction is broad with respect t he n&t Y
of the am de that can be enployed and is by no nean

m ted to benzyl am des only,s The ap l'ication of_s

s ip the Wi reaC| Ie@dstoﬁw .
ll ast er eoi sonmers ¢ h Jidht be \>—R
i

y standarg, chr omet® grhy on normal K°Ticra N
ei ther on Sstepenf the amde 1 ke free acid R’
11. A t% K ati vel Y, rethfal acids 1 an be resol ved byoie\
st andard /rretphods dEduwiorely t he per soglekl [led in Whe NH

arg suck“as crystallization with chiral amnes or by R"

CI’H w% acéifuncnonn'aPt ogr aphy Anot her, ?OREr PﬁCh to the R* with acid functionality
Prepav compounds of orrru 1 is illustrated

in schems 4 bel ow.

An alternative method for the amidolysis of Ugi reaction products is the treatment of
benzimidazoles such as 10 with sodium nitrite in a mixture of acetic acid and acetic acid
anhydride to give an intermediate diazotation reaction product which after rearrangement
can be cleaved upon reaction with a mixture of alkaline hydroxides (e.g., LiOH, NaOH,
KOH) and hydrogen peroxide to the corresponding free carboxylic acids 11 (Scheme 3,
step a; see: E. H. White J. Am. Chem. Soc. 1955, 77, 6011-6014, D. A: Evans, P. H. Carter, C.
J. Dinsmore, J. C. Barrow, J. L. Katz, D. W. Kung Tetrahedron Lett. 1997, 38, 4535-4538).
The amide cleavage reaction is broad with respect to the nature of the amide that can be
employed and is by no means limited to benzylamides only. The application of chiral acids
in the Ugi reaction step leads to the formation of diastereoisomers, which might be
separable by standard chromatography on normal silicia either on the step of the amide 10
or the free acid 11. Alternatively, chiral acids 11 can be resolved by standard methods
known to the person skilled in the art such as crystallization with chiral amines or by chiral

chromatography.



Schene 4 If Rl carries ester functionality R 1INH R1

with acid functionality | RL wwth acid functionality
wWOR260908088% al kyl R2= | ower al kyl Conpounds of PEEEP2008/067399

general fornmula IA and I B can al so be prepared

according to schenme 4. Benzi m dazol es of the general

22 2 gétsl %Fr élp\sinréaclht %Fe ﬁrgeéryre {1% Ina%o ﬁovugllpprgg %)r?rlngl[aell i)s/ illustrated in

sahbmieidthetoed phenyl ene diamine 12 with an

aryl -carboxylic acid 2, step a) can be alkylated wth,

e.g. a 2-brono (or other |eayjdge §roup such as, e.qg.

OSQal kyl , OSCMf | uoroal kyl , "OSq Zaryl ) -al kyl acetic

acid ester 14 in an appropriate solventg sugh as, e.g.

Ny N - di thylfor m de apd a suitable b such N
AR snF'am carb»(ﬁate t% termsdﬁé?gs 142 (@;©:\>_R4
Si, gn es an al kyl group, é?g met hyl, etds N
fert-butVt). O eavage off theé ester functj opallty usi W\Fg
the sane condition as descri bed underLng:f;@y; JLyields
aci dizi nt ernedi ates 15. Am de &oupling of 1nt er nediat es OF
11 with optionally substituted Cycloal kyl/Aryl am nes
(either commercially avail abl e or accessible by JC

t hods described in refegences or by nethods known in

the "gi yes eonNpoLRdS "g) . AriRlgH,COUpl RiRgs~ N

of 1ype are w,dely des inlitegature (\>—R4
C%nprehe si ye Organic TraRsformatyons: A Guide t&° N
Funct ia;ﬂgl\'%r oup Preparations, O%ﬁEPEdi tion, Richard QD

Lax ock. dwhn Wl ey &Sons ,6 New Yark, NY. 1999) andh can

beaccoRrpl i shed by enpl oyi ng t h&"” usage of coupling

reagents.sieh as, e.g. N Ncarbonyl diimn dazole (CDI),
| - hydroxy-1, 2, 3- benzot ri azol e T) or

O benzotri azoI 1- yI-N, N N, N-tetranet hyl uroni um
tetrafl uoroborate (TBTU) in a suitable solvent I|ike,

830 di met hy| £ ormam n or di oxane,
optal Py-ri n therpresence Dase (e.g.
R¥1 e¥hiyiNam ne, dii gopr OpYEt i ne or

4- (di petd gam no) pyri di ne). Alog\\()ﬂat ively,
i nternegi ates 6 can be obtai ned\by converting

i nter rai es 11 into their acie'otil ori des by
treatnent with, e.g. thionyl chlorlde optionally in a

R with aC|d funct|ona|| lower a

sal-Mehky such as, e.g. dich “OFOnEt hane and reaction of
the acid chl oride with optionally substituted

Q’Cl @@Jnlfn}ﬂ{l{ldﬁr dﬁth@%@é £ fdrﬁlﬂeﬂlﬁﬁ’rﬂ{ BPEn3lS b%cﬂr&?ﬂ@d £46Ring to
. 0. | or ohet hane and base such 9.
§qhielé1te ﬁyﬁg}ﬁrﬁglazoles of the general structure 13 (either commer(:lally available or

accessible via, e.g. reaction of an appropriately substituted phenylene diamine 12 with an
aryl-carboxylic acid 2, step a) can be alkylated with, e.g. a 2-bromo (or other leaving group
such as, e.g. OSOsalkyl, OSO,fluoroalkyl, OSO,aryl)-alkylacetic acid ester 14 in an
appropriate solvent such as, e.g. N,N’-dimethylformamide and a suitable base such as, e.g.
cesium carbonate to give intermediates 12 (R” signifies an alkyl group such as e.g. methyl,
ethyl or tert-butyl). Cleavage of the ester functionality using the same condition as
described under scheme 1 yields acid intermediates 15. Amide coupling of intermediates 11
with optionally substituted Cycloalkyl/Aryl amines (either commercially available or
accessible by methods described in references or by methods known in the art) gives
compounds 6 (step d). Amide couplings of this type are widely described in literature (e.g.
Comprehensive Organic Transformations: A Guide to Functional Group Preparations, 2nd
Edition, Richard C. Larock. John Wiley & Sons , New York, NY. 1999) and can be
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pyri di ne diisopropyl et hyl am ne or
4- (di met hyl am no) pyri di ne. Conversion of internedi ates

W@®@200008056Dpounds of the general formula | A aneiCT/BP2983$1067399

be acconplished as described if the precedi ng schenes.

It is known to those skilled ifh the art that

acco{ng) d%egzbyce%gplgyemgﬁlmugeelgeoor cglﬁﬁ}/ngnre%/gfae;l s su Of e%teg%ar d
c%b@lt}é@llmdlatpls 6@1DUml Mdd@ydm3@mmm1m¢im(ﬁi®BTb@r @tbenzotriazol-1-

s I
Nl{)ﬂgﬁ)m at%tge[néétﬁ lqelﬁttﬁﬂllg%l gembm{égwf%é SuifiBle solvent like, e.g.

Netimgthylferemide M or dlarene 0@80\‘1%%%1# prigeence of a base (e.g.

frféttl{yfﬂlﬁin@ Sduséim‘o?&lféﬁiyla\ﬁﬁgy or 01 Qi@ﬁﬁtl@yl@ilhﬂ)@ﬁyrﬁﬂﬁé’) ﬁlf’éernatlvely,
oron um a

e eaitesd g e b ERREA DRACGHOE 1HEHUING) 1) PleaPpEeTi ghlorides by
amataept ojh, ag. ehlsnjrl\ohtundsu@p‘um],ly & gsoltent siehes, cc@idhéoromethane
f
%rﬁcgrgetéla?oél\é\%fttﬁ% %%(tl r+18§&81 egh g'ﬁ%él@%&?éghgg c%ﬁ%alk?ﬁﬂgd Qhines in an
tiopadte ﬁ@l@ertténﬁerrsac ar@ddﬁrthI apdntbapestichas, e.g. triethylamine,

{) Bhe 86bo Ieﬂ%ﬂarﬁﬁ% %9(4 (ﬁﬁﬁethﬁgmﬁa{cg B?ﬂicﬁh& %n%rsmn of
etrazol es [ ncI ude act i onl ‘21 é .
m?étam ogntg ¢ 5 iBERETH rfo’ffﬁ aéf\@g AR gangpe agcomplished as

B,@W@ec‘al(ﬁltﬂeptéeéﬂlﬂgischemgs, boron trifluoride or zinc
brom de in solvents |ike dichlor orret hane,

glogl- gln%keli%h AR} oth F)@emkql%g ?r% oafrte t;hﬁe egr% rfpsect[arall %\rsgns[h bezte%& a variety of
gnoded Ql‘(fC@dUIpl? efpa pxamwlt,exrgmml@sleaf erol hedesctedheith eeditiingride and

%nﬂ)nﬂh{l é)?ldg P HHan f 311 t@ﬁ’aﬂl@ﬁ 'a\‘fﬂ{lbﬂlﬁnpéhl&?({é'mlaﬁ a@pﬁﬂ)‘fllate

pre pare descri b In sch
é‘&\ﬁqn@ AHAZAS 8- A?MFaDMﬁQ;|W%Wﬂ@ﬁr%m%rtt0@@%waf§rm@ e
tefragdlbyy A&Bﬂﬁﬂbéleﬂyzﬁlﬁ@&zﬁﬂe@ rshdﬁas'd’ﬂ oStih,t-gihtéh, skdréanhd -

h t. el te
U R A A AL ?mrmafftﬁ{ﬁﬁﬁvl%ff% §hn appropriate solvent
§uohchis,ar.g. téluekan cin kaew tedeitheuitrives to&ech teoaspec Foyysome of these
Eeragtflo%{s e?eQat@El ?e(i‘%g% t(ﬁ‘e{g fsﬁcﬂ ? R Je g th E) ﬁlﬂ%¥{]‘ﬁ£€%§ u?‘e X‘ﬁhp ?(ylsent may be
sutiired Anmshdrenctpodiseshe pipmtiopobistiamivssdetiretion of an alkyl-

@15':9(?&'1@1'1(4 s)htl'l Eb&l@l'hrﬁ‘%ldefm ﬂletﬁgs!%ﬂté:@ﬁ a RWRCESS s&ﬁdas, e.g. boron
unds of formula 6 con

ctur e
gr?f&o SRFEC bgﬁfl@fféns bﬁ%bumdgp50%1ﬁa%eN&WaPﬁf@alf%namlde or
Whtet b e pefatideaisdt@EQOIPEY S1dahe BHiEIRE bOIMEbSthedblivedt. can be
separated by nmethods well known in the art, e. g
ggﬂl }é rc);fergec" CI'O%géSrSa ep(siteﬁar%ngztf e| FCS él}l?‘? CCFernt Ce r%gc é)l’l Or% anitrile group-
ehrasmgd@tm'eva @f fgahtls 6lepd or(psdpatddi az_sahescolhewrt smhopt:a cwl 4)ywith

Qﬂfuﬁn@&fdg %n@ b trk?é{kﬁ%ﬂﬂ{o%tldrﬁ @alﬁg glrﬁgs ttlllcﬁﬁﬂgﬁ’ln%1 gdrochlorlde

speC| I ¢ chronmat hi ¢ nmet elt
Hb?s%%l‘lﬁbﬁ@]d?ntasuélh 'rlsp 54% Bilensrt elevyed te@tneaazweé Prr@fﬁmbwgat the boiling

pbiapoLan s&eerﬂo(f]ﬁdféﬂ 1Mt & o ATwiRehtr el ncb@ RZ$p¥LiBaZ PleRSred process
Ptius iJ j%st t?le synthe51s we have been using so far). If not, I’d suggest to leave it out as
another process might be better/more suited, especially in terms of a technical process and

manufacture).

If compounds of formula 6 or 7 contain stereogenic centers, compounds (I) can be
obtained as mixtures of diastereomers or enantiomers, which can be separated by methods
well known in the art, e.g. (chiral) HPLC or crystallization. Racemic compounds can e.g.
be separated into their antipodes via diastereomeric salts by crystallization with optically

pure acids or by separation of the antipodes by specific chromatographic methods using
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Functional groups present in (lI) or any internediates
whi ch are not stable or are reactive under the

w0 2apagisb® f orm ng reaction conditions, can bePCI/EP2008/067399

protected with appropriate profecting groups (as
described e.g. in "Protective oups in Organic

emstry" by, T.W Gee a P.G M tts d _Ed.,
SHET il ol YrsrRLApAL e Erih Winie 45 etone on
ohetdh odschaml beriefrovdazales affigpedy 0. 7.Such prot ecting groups
can be renoved at a later stage of the synthesis using
st angaf GioNRLHOGS (HERGT inR®or dhylif@rhédiSE N HIR areSt&MBlcor are
RlL with te razolefunctlonal-ltyﬂg-kylatlon R2= | qwer )
ERRiNe urbepthefettgpledounvsenstien sandiiioys by Rypksicteddih appropriate
prsatiag gasiph i@ des@ftRpargain ‘Mrolestiveatrodes tr OBQdiciThehtigry” by T.W.

xanpl e ONMP QA f.or (1) as, well all . .
CHEBE patp o p S TR AR boBRE S, Lo Tnf g g bplying
aretiodlg ol kmewh o theant. Sodopwitargyng graulpe carebdiedwvsétt a later stage of

r i | & mErci al ly
g%ﬁ%ﬂggﬁguﬁ?g %%%%aﬁ%ﬂ?ﬁ%%%¥?ké%gﬁﬁg§cr|b%% above, the
novel compounds of the present invention have been
found to bind to and sel ectiS¢#Meactivate FXR They
can therefore be used in the treatnment or prophyl axis

of diRsases anq condi ttjetg%féﬁﬁgt@ arB\qodtlatgd by FXR
agoni sts ysas ( ons) ar R*
nmodul ad es b YR agoni sts" include ipNipid and
chol e€sterol lewels, particularly hi 6h LDL- cho\ esterol,
hi gh trigl y@%@, | ow HDLchol esterol, dysl jpr&em a,
at heroscl eroti\c di sease, diabetes, particulayly

non-i Msul i n ndent di abetes nellil&us, metbbolic
syndrone, clibl esterol gallstone disease, R

chol estasis/fibrosis of the Iiver, diseases of

chol esterol jabsorption, cancer, par tR #{fiigpFo functionality
gast r eikpdtesti nal cancer, osteoporosis, peripheral

occl usi ve disease, ischem c stroke, Parkinson's

di sease and Al zheinmer's di sease. Preferred di seases
(andrgondj tions) which are nodul at gd_ by FXRlNagoni sts
are prey YOM\Or _} r eattemniforadtioni gh L mol §st ej ol

| evel t%ﬁyceﬁmﬁi pi de ch§|‘e§t erol
gal | Bfon&Ai séhse, cancer, non-i nsBM n > ¥epeRdent

di abetes nel | i 3and met abol i ¢ syndrone. :E%\HRQUI arly

preferred ases which are nodul ated b$<RKR agoni sts
are high LDL hgﬁzest erol, high triglyceride

I %éel s and
dysli gi dem g'” VN
y : IB R

R2= lower alkyl R with tetrazole functionality
R?= lower alkyl

Insofar as their preparation is not described in the examples, the compounds of
formula (I) as well as all intermediate products can be prepared according to analogous
methods or according to the methods set forth above. Starting materials are commercially

available or known in the art.

As described above, the novel compounds of the present invention have been found
to bind to and selectively activate FXR. They can therefore be used in the treatment or
prophylaxis of diseases and conditions which are modulated by FXR agonists. “Diseases
(and conditions) which are modulated by FXR agonists” include increased lipid and

cholesterol levels, particularly high LDL-cholesterol, high triglycerides, low HDL-
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The invention therefore also relates to pharmaceutica
conpositions conprising a conpound as defined above

waeaaseskar naceuti cal ly acceptabl e carrier andP@F/EP2008/067399

adj uvant. The invention |ikew $g enbraces conpounds as
descri bed above for use as therapeutically active

gﬁd tf%s'tiear(r)] ngs’hpledse ec' ﬁler(ysc?:rotlchcﬁsea ¢ Hlaij%tei ngtlcufaFly hon-insulin
dérsedeusliabietes Imeéhtes, modalhdic @wdgymléchhOéfgmlgaBstone disease,
BRIl b s BSht h@éra@lgéétsésciﬁlchbfleﬁ%l Xl?soﬁHRﬁlt @eﬂﬁ@ts Rl‘u‘?ircularly

the treatment or prophylaxis of Increased
BHIPEYEENY| CANERFASICOPRIYGH RDIPNEHG p@é@%\lecﬂlseafﬁ, gﬁhemlc stroke,

Padkedsy6°6 diséRs and AWhelpherGRINe8®t Ple@irieddehdep (HRINAoAditions) which are

g%ggh%ﬂy%&%? zie.]:g E’)%sz{dhtlé(?nbﬁét?%%%?tnofgv%gllrlgﬂéholesterol levels,
higblteglyetrdks, gadlipstearne dibkease galtsholeelicas siricelynosdiissudih
Hﬂgj%{ldéryt% abe% f‘[ﬁ? aﬁ)cf m%&ghﬁcs%rp dp(lm(.a %ﬁ{c‘a argﬁ)ﬂ'efgﬁg& §lseases which

r0|n cancer Orosi's, peri
@r@cnqpbﬂwted by §§B§€0n1§t§ etedritle LBLrcbRlssterbrtighahycsride levels and
disigRRmiand/ or Al zheiner's di sease. |In another
preferred enbodi nent, the invention relates to a
nmet h for the therapeutic or hyl acti c treat nent
of - of SeiSeuialher o Somddeat athagipe &ﬁca&gzampgf@om comprising a
panpoid ardefinédibovhand hehapeittitically aqepiablglcagier and/or adjuvant.
treatnment of increased |lipid and chol esterol |evels,

hi gh - | [

P S o
thesagyacally |a9tb@tsebstalrr@ﬁ esm@nv as dep@ndieqatly ataostlestances for the
elthichbsn pr@BBﬁQﬁL bCAiSHOANAE arf %cﬁﬁt@d B} F9R |all;§ﬁl§f§‘ &articularly as

gpsease, olest§3|s/f|br03|s of the IVE @%seaseg
rapuiicdly aftfe syBE#post fasihe weniment orgyephdiis elspsrsaged lipid and
Eldi&tdrol loed £ ﬁpg@rm};L -8holpgérop h@gﬁthg@@@[d&&ﬂ&ﬁl Hibsehslesterol,

st.roke ar Kl nson. | sease an zhe r's .
PR SRt Rt P B P AT RSP G ebetS melitus
oempolingyndsorde fchnlesteamb galbstdne desehaenaldeisinffiboosieof thaliver, diseases
gf‘cﬁo’le@y ?&ta'bg&pﬁl)ﬁ %aﬁ&p Y%&‘?&n{e@&n&f %&c@f ogg%%ﬁgspeﬁﬁheral occlusive

d apo or t erapeutic or
diserqe. igshematstigke dislagsanns dbeass adigrotizbeiogr b JisExR
agoni sts, particularly for the therapeutic or

pr ODHyérﬂﬁﬁérq)réfE@@d éfﬁBéd@fent figd BR&RBnl leRitcd t@ﬁ] ehethod for the
hol est.er ol vels - chol est 1CErol

i ot e oty TN O S BroNTichy e At a2y FXR agonists
pztﬂtlelllllﬂyz fearting tkﬁraj)les’@a&epro[ﬂh)dhx&tceﬂe,atmm-olf nsudased lipid and cholesterol

féz@g er Oﬁ cﬁgﬁ%tglfol rHiJgﬂ Jtr é:grlcﬁre%t l%pvpo c%%?t{t:p(geda/sh%ldel}na,

cho oles asi
@tﬂierqwlvr@rac d@ﬁ@é&b@@t@f mlrégl:u@ dependprichiptetas mellitapgretabolic

%ﬁ}&ﬁé QB@I%E&:R)@%alfé?d?ﬁ%ﬁseas‘?:sEfﬁ)@&?&rsfgﬁﬂb?os@ﬁ* thPN&rBlliseases of
ogg u5|v di seaSe, ischenic stroke, Parkinson's

FPAPBHENART Sastraindestad cangse qsHPBATISnPesiphgral occlusive
deéat, Qﬁhblﬁui dﬂ@kd&&rl@hscﬁmwmcﬂ&hﬁi@ﬁﬁf t Bigehsalhiéh imethod

rat.ion of medic t L th rapeutic_or.
POy AL E P e DR ik a Bl foh TR Bk br Rhiml.

The invention also embraces the use of compounds as defined above for the
therapeutic or prophylactic treatment of diseases which are modulated by FXR agonists,
particularly for the therapeutic or prophylactic treatment of increased lipid and cholesterol
levels, high LDL-cholesterol, high triglycerides, low HDL-cholesterol, dyslipidemia,

atherosclerotic disease, diabetes, non-insulin dependent diabetes mellitus, metabolic

syndrome, cholesterol gallstone disease, cholestasis/fibrosis of the liver, diseases of
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are nodul ated by FXR agonists, particularly for the
t herapeutic or prophylactic treatnent of increased

wo eoasEstl chol esterol | evels, high LDL-chol esP@r/BP2008/067399

high triglycerides, |ow HDLch_o% sterol, dyslipidem a,
at heroscl eroti c di sease, diabe es non insulin

endent betes qne, . .
qh ST learb(s)?rp"’i:t offy caflcerégaajtrcsnélzésgna C n er,S Ste ¥ ?ofﬂlsbhqeglé)ihgra%?cclumve
dh@st,|1apbcr,nlcoht®étasl3e1$k10$ornﬂ1dis®s¢ zerrdo‘hlzla«bmr ptlisease. cancer,
gastroi ntestinal cancer, osteoporosis, peri pher al

occl ygd M@eﬁioﬁﬁﬁﬁﬁela‘téqa @f{@ Ese DF ESK @)uﬂ:@ AY Hé’s%ﬁﬁedsabove for the
di sease and Al zh eln? sease. Suc i canent s

BRMISR Osrrk?é%ra%ta %fstﬁﬂ é%neaeaoabwéﬁe astidregneggf dipeases which
hesheduaed bg BKRiageniotdt pairticuddrtiefor the tHethpsuticng préighylactic treatment

tivi of,the.c nds, of. l,a ) r,oun
PPt S ST RBRRrIar Rl s DR Gkl R A FetRes low HL-
Niadésodrsl, dBliptdealia, atHoewseleopimahscasf dmbetes, mpntihadingiependent diabetes
?%Hfé%mﬁe¥ab%ﬁ§ %d&%e,&%@%&?& g?l ds%rﬁel di e%eafilgcg%?&sknﬁ’lﬁgﬁgof the liver,
éiseﬁémﬁchszlwer@ 11280111t9>n, BHEER %a%IOI@ﬁﬁlnabm¢rb agicoporosis, peripheral
BXMUBEiRRscY BE RIS stABlEL PQI‘Rﬁﬁsbﬁ"d @ﬁs@zijsetaﬁd RIALHEE s disease. Such
%ﬁﬁat hi one- s-transferasge GSTA){E Gal 4 DNA bi ndi ng

PREPIGAPYPHF G ETRROYNIS et d %gand bi ndi ng

domai n (LBD) of human FXR (aa 193- 473) To acconplish
this, the portions of the sequences encodi ng the FXR
LBD Wike ®llawply téitewelt@)captddyrm iragelec thadaterneae thicantiiPCR)the

F%?M%%afsm TR EPE AR %1"%23%‘2@ $o8 e g found in

hplgAS seeudpevslopmeny ef sscimtilatipn @uexinen assax for @sxixsame

?ﬂﬁf&%%aﬁk%%d rrawgtéﬂ datirh &Rzt b@ﬁﬁn%@&nﬁﬁhm @99&’)@1{& iBlochem.
Ezjrfor med in coli strain BL21(pLysS) cells by
ﬁ i &P-met hods (Current Protocols in Ml ecular

Bi ol ogy, Wley Press, ed. Ausubel et al). Radioligand

Bi ndBmgerAd say mBinndiliag eapretdat vesudys varecesstructedie frdice

gl_lugaﬁﬂgnp qgltnnigraqg E@é’fp a%sGaéff %%T?’zé ggld n%fc%n{a%g @ktgﬁr&%ms fused to

cerre

thsrflfgend bmndmgsdqrmgn QEBIBDOWIH@]OE&R (@ﬂ—l% 43) IJED zmwmah}h this, the
Bortth MIfAhe se u%ﬁce% %ﬁtbcﬁﬁ@ﬁlte'm weh Iwelrenarﬁ%l%@dvbﬁflﬂolﬁﬁéﬁ&cham
401Mo{?cﬁ EEE st on roteln uln & (Lm%
R efrw,alf gk %18{1?6 B%éﬁéé en subcloned into the plasmid

{(&baxs.MHe fRANEb shRE) vdrified b DA saq@ktdvanalysi®0 m by
shaki ng. A radioli gand (eg. 4OnM of

cygcl ohex
dl e ‘P]o%l;c;lu ¥f;5res[§eorr]12 érllc}ﬁ; éo eqsjent purlf]lcatlgré 8 GST C{JB)D fus1on protein

'_arddpfdformd i ﬁewh etrein R 1{ ploshatebobastaifrd UreﬂB@ls lﬁCnutletsProtocols
v uiRF Eﬁ%’g‘ir?w?lfey PRI, AOARRUBAR al).

Radioligand Binding Assay

Binding of test substances to the FXR ligand binding domain was assessed in a
radioligand displacement assay. The assay was performed in a buffer consisting of 50 mM
Hepes, pH 7.4, 10 mM NacCl, 5 mM MgCl,. For each reaction well in a 96-well plate, 40nM
of GST-FXR LBD fusion protein was bound to 10 ug glutathione ytrium silicate SPA beads
(PharmaciaAmersham) in a final volume of 50 ul by shaking. A radioligand (eg. 40nM) of
2,N-dicyclohexyl-2-[2-(2,4 dimethoxy-phenyl)-benzoimidazol-1-yl| -acetamide) was
added, and the reaction incubated at RT for 30 minutes in the presence of test compounds

followed by scintillation proximity counting. All binding assays were performed in 96-well
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followed by scintillation proximty counting. All
bi ndi ng assays were perfornmed in 96-wel |l plates and the

w@rwangosed bound |i gand was nmeasured on a PackBCTEP2008/067399

TopCount using Opti Pl ates (Pacg(?rd) Dose response
curves were perforned within a range of concentration
BRed it ok B dbodlng eV bh G3ut TopCount using
ledﬁlayescﬁgdldkgrﬁ() BPlB@lresW@@ m¢s®erm¢réormedvmthlm a DNERIof
BRAL MM GRS N T PES 85° B 0C in a 95%R: SUCR
at nosphere. Cells were seeded In 6-well plates at a
denflty of 105 ce Is/vvell and then transfected with
egs T 5 eSS sasm d plus a reporter

pl asm d. Tr ansf ect| on was accon‘pl ished with the Fugene
6 r eB;gglrﬁanﬁsEkIddﬂhleWélBQlBll—HﬂlB\m ejﬁma} §¢regeoon ti DYIEM medium

n%a n% /t Fﬁ's ?%ﬁt o a95§l)62gf IPOS %bere ells were seeded in 6-well

ranst ecti on, I"s"wer €
Plﬁyep st ailomity oﬁl(awdllaé‘eelbedi han g@nsfwétd wph alnGEISFPatFXB LBD or

g}?ﬂés'sﬂ)}ﬁ ? ﬂlu% &l rlel%r‘(@ giasnﬁi 8hnsfiBRWaS a%:%nﬁﬁlkﬁ)éﬂ with the

dium was renove

F%ﬂnﬁééé“g\ﬁm WO{@@Mﬁ‘leC@%ar BiReAemiGalsy agoedingriathg shiggested protocol. Six
E@is iﬂ(blﬂivﬂﬁg tri@sfécgioh, the béltsam@ﬁa@ést@cpw trrﬁisuhia@l@ﬁ%d seeded in 96-

bl fitescb Mot or o iy Pallich 24 hptpan ety duyigerg pf &s he
triediusiupes reatcrnd amdiseplticad avittl G0 ahdf phvanl &d- frde roédium containing the
%L[Cg ShAGS ¥‘06} nlg ng:‘ gﬁ{ﬁal%?ﬁgén&ﬁéﬁge%ﬁs Ll 9Lizloﬂowu%g incubation

em cal s
@ﬁtéle icelbsifhe?bkeurs @fatbtsubﬁancmrﬁpr}égé thesuperastagt weasedisaaededfand then

lSv(‘)J ﬁl éﬁf&%a%@éﬁs@rﬁ(—ilg@ﬁ%e@g&ﬁ‘%R&gle'Mo]@cﬁ@@l&%ﬂ%mlcals) was added to
| onal activation in the presence

ranscr
b(ﬁe fggtcg'is[anéu%wﬁ %&%raé%(rﬁﬁ@%leauweﬁ%ﬂna& éhaasyrp of luciferase
hdﬁﬁt@,&%@;@l&&@te@@ﬁfﬁ Radard TopOadintoTragedripsiohAlcadbiadtda ih fhe presence of
sence of val ues

ubstance. E

LTS 61 G PE S BI5GB Pt By g fo that of cels
Bolbdtedimsthe tibsentdf. thT hebstonp dilhdwl eesoardcalgilited figngtheaXLfit

. kv by dnga east one of the above
éJ%ast?)E%g%ﬂ&g S%ﬂé%ﬁlg ﬂg'rg;(g'r ably in the range of 0.5
nMto 10 M npre preferably 0.5 nMto 100 nM _For
ex anﬁh"écor{lP@f{dé RreiTAG 1¢ Bpiimds hatkonegtivibeings legwnggf the above
as@&;@ (E@ ouﬁsc_l;om, ;Irb@rak@mdltm@r §§ ay0. Qaggfd ledviaheyepreferably 0.5 nM

B - m 115,

For example, the following compounds showed the following ICs values in the

binding assay described above:

Exampl IC50 pm

1 15.99
0.33
1.27
2.72
n.a
n.a
n.a

0.02

o N OO o0 oW DN



31.27 4 2.72 5n.a6n.a7na$8ao.029 0.01 100.311
1 nal2 0.28 13 0.06 14 0.54 15 0.05 16 0.61 17 0.21
wa 0090885319 0.31 2 0 4.04 2 1 0.01 22 0.31 2 3rdr/BB20881067399
0.0 250.13 26 1.71 2 7 0._0;1:2 8 0.05 2 9 0.49 30
0.01 3 10.04 32 0.54

9 0.01
10 0.31
11 n.a
12 0.28
13 0.06
14 0.54
15 0.05
16 0.61
17 0.21
18 0.09
19 0.31
20 4.04
21 0.01
22 0.31
23 1.34
24 0.05
25 0.13
26 1.71
27 0.02
28 0.05
29 0.49
30 0.01
31 0.04
32 0.54
33 0.04
34 0.003
35 0.60
36 0.007
37 0.05
38 0.04
39 n.a
40 n.a
41 0.59

42 0.01



33 0.04 34 0.003 35 0.60 36 0.007 37 0.05 38 0.04 39

na40nad410.59 42 0.014 3 0.28 44 0.21 4 5 0.05
Wa2@908B354 7 0.04 4 8 1.35 4 9 0.17 50 0. 80 5rAT/BPLEL067399

52 0.003 53 0.01 54 0.39 55 0.06 56 0.01 57 0.006 58

0.13 59 0.002 60 0.002 6 1 2.08 62 0.001

43 0.28
44 0.21
45 0.05
46 0.21
47 0.04
48 1.35
49 0.17
50 0.80
51 0.060
52 0.003
53 0.01
54 0.39
55 0.06
56 0.01

57 0.006
58 0.13
59 0.002
60 0.002
61 2.08
62 0.001
63 0.20
64 17.10
65 0.04
66 0.2

67 0.74
68 0.12
69 1.03
70 0.74
71 0.75
72 0.01

73 0.25
74 0.03
75 0.30

76 0.04



63 0.20 64 17.10 65 0.04 66 0.2 67 0.74 68 0.12 69
1.03 70 0.74 7 1 0.75 72 0.01 73 0.25 74 0.03 75 0.30
W@ 2009/0853y 0.00 78 1.80 79 0.01 80 0.06 8 1 8.BOI/BR2008/067399
0.43 83 0.01 84 2.00 85 0.01 _8%_14 87 1.7 88 1.6 89
1.2 90 0.5 91 4.2 92 0.3

77 0.00
78 1.80
79 0.01
80 0.06
81 8.60
82 0.43
83 0.01
84 2.00
85 0.01
86 1.4
87 1.7
88 1.6
89 1.2
90 0.5
91 4.2
92 0.3
93 0.4
94 1.3
95 0.5
96 3.3
97 3.6
98 3.3
99 0.5
100 3.2
101 0.8
102 2.8
103 0.2
104 0.8
105 0.4
106 0.3
107 0.3
108 0.04
109 0.015

110 0.006
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93 0.4 94 1.3 95 0.5 96 3.3 97 3.6 98 3.3 99 0.5 100
3.2 101 0.8 102 2.8 103 0.2 104 0.8 105 0.4 106 0.3

W@ 09081353108 0.04 109 0.015 110 0. 006111 O. O01PAI/RP2008/067399

0.078 113 0.008 114 0.004 115_94355 116 0.022 117
0.013 118 0.350 119 0.001 120 n.a. 121 n.a. The
conpounds of fornula (1) and their pharmaceutically
acceptabl e salts can be 0.001

112 0.078
113 0.008
114 0.004
115 0.355
116 0.022
117 0.013
118 0.350
119 0.001
120 n.a.

121 n.a.

The compounds of formula (I) and their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, for example, perorally, e.g.
in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in the
form of injection solutions or suspensions or infusion solutions, or topically, e.g. in the

form of ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar to any person skilled in the art by bringing the described compounds
of formula (I) and their pharmaceutically acceptable salts, optionally in combination with
other therapeutically valuable substances, into a galenical administration form together
with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials

and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the nature of
the active ingredient no carriers might, however, be required in the case of soft gelatine
capsules). Suitable carrier materials for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils.

Suitable carrier materials for suppositories are, for example, natural or hardened oils,
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used as nedi canents, e.g. in the form of
phar maceuti cal preparations for enteral, parenteral or

Wa opposissadm ni stration. They can be adm ni st ePEUEPZ008/067399

exanpl e, perorally, e.g. in thgsforn1of tabl et s,
coated tablets, dragees, hard and soft gelatine

sol ug |SI ensi ons
tjﬁ 2nd seml 1qu18tol‘;] hq orpr%% S. Sultabsi e{%ner materials for topical

p@penatlenmrb glycgu?qs, suemlis'fréhﬁmand@ynuhniuegiwe@udes_s by ditogemed oils,
R ENSRE 0 AL 008101 O RA Ll nd
ﬁﬂ#ﬁﬁ?§??ﬁ¥W@h is preferred. The production of the
pharmaceuti cal preparations can be effected in a
mannNekudMeiabilizivs,| prededvatiags We@ing had amylsieing agerﬁg icbhﬁdeﬂdy

the art b ng the descri
toStoSin Binsp TS Forratipt Bas S ST e R Rg R ps e, bufer
gpitstannas) $ojubinzers whlonatts onl matkingdderts anHenageddritealrhg/into
(ﬁkﬂﬁﬁhﬁn Eﬁ&%ﬁﬁ émad grglgalenical adm ni stration
orn1toget r Mﬁt SU|t§ non-toxic, inert,
t hera eutlcaII¥ conpati bl e solid or I|qU|d carrjer
mat ef hadesagnef the roagydsef forsyts (p e Hy i wide limits depending

8l tHevasthse toBeichalbled; &er dg@ andeHeahdiddhiaPdoR ditftin SThypatient and the

RSP A SRS, P lrprize Toida (LB GelFERbEents n cac

paticvlat tase For héulepdtientsad dailystoewe o€ alamitd torl 000 mgsabpegally about 1
a I
%qol}ﬁ% %%g} s ﬁiét(é g&ﬁas:l] sz?%tlcglab%g%rﬁiﬁ%é@ %eggﬁt?r ot live (gge%?et %1% the precise
plaarmaé®k1n@ttcarrpéle§h¢ @?mBQiﬁtd el dlpg zrfbnl@éﬁﬁsred @gh ane or sayeral daily
8PP Sits, ygglgtlatgbed(ggl Sunitdexes, fats and sem -solid
and | i quid pol yols (depending on the nature of the
act i ingredient no carriers m. howeve
[ equﬁ%ﬂharﬂmf%welégspaaﬁﬂ%fcpnw%wﬁ@n@ab é)S%O mg, preferably 1-
810 ihghdfer @aipgduat offédretdlalls. for the production of
sol utions and syrups are, for exanple, water, polyols,
fnl;f g?lﬁ«g ollo?Yn%e&a%éﬁe?l %rggg)olﬁlﬁgrité Jﬁ'l% Aarc%léhé 1?1%&10%%5 rnjlo%r detail. They
Yt legwevar, cohwiten eé@fb Yolitgts sgdpedarany rralndel\/eget abl e 0| |'s.
Suitable carrier materials for suppositories are, for
exanpl e, natural or hardened oil s, waxes, fats and
sem -liquid or liquid polyols. Suitable carrier
materials for topical preparations are glycerides,
sem -synthetic and synthetic gl ycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty
al cohol s, sterols, polyethylene glycols and cellul ose
derivatives. Usual stabilizers, preservatives, wetting
and enul sifying agents, consistencyi nprovi ng agents,
flavour-inproving agents, salts for varying the
osnotic pressure, buffer substances, solubilizers,
col orants and maski ng agents and anti oxi dants cone
into consideration as pharnmaceutical adjuvants.
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The dosage of the conpounds of fornula (1) can vary
wthin wide limts depending on the di sease to be

w@wwglsked, the age and the individual conditPGHERf008/067399

the patient and the node of adg nistration, and will,
of course, be fitted to the individual requirenents in
each particul ar case. For a%%%% ﬁgtients a daily
dosage of about 1 to 1000 ngr—egpecially about 1 to
300 ng, cones into consideration. Depending on
Abbeeviatipngf t he di sease and the precise

phar macoki netic profile the conpound coul d be

pdm ai cﬁ&gxalt%ﬁhéghéda DNEE QL _I?W—%!}%Jpr@lﬂllétﬁyl%ﬁt@g gwmu s,

L. Q ge, units. e pharnaceyti c
gﬂng%%xlg?maﬁgdee ivsbiEes ﬁ-ézac&ﬁf%nﬁg%%ﬂ? llﬂbéd%,
prafrdabiiynilim A8AA0Grophbspthaco MEd ity dedgeh@hlvida, KIP).C = high
PRt oA BT RLER O L) fap B ARAR B Cho B8R bressur
liquid mbieandtograplmy, NaH (O s epduinrhyamgemsarpenatexid rploes) temperature,
g@ggﬁ%ﬁégépns: DCM = di chl or onet hane, DI PEA =
N, N - di 1 sopropyl et hyl am ne, DMF = di et hyl f or mam de,

HATU = 2-(7- Aza-| H benzotriazole-l-yl)-I, 1,3, 3-
Gepsrakisi¥sur oni um hexaf | uor ophosphat e, HO = hydrogen
chloride, HPLC = high pressure |iquid chromatography,
Redtoms Were RintHed oy 0adérdetro dilde argoiedinosphet € $di¢h @ppropriate.
l'iquid chromat ography, NaHCC>3 = sodi um hydr ogen
carbonate, rt = roon1tenperg§ﬁ£@e18ic>2 = silica gel
General remarks Reactions were carried out under
nitrogen or argon atnosphere, when appropriate.

BG &@0.34—{ 2-[2-(6-chloro-pyridin-3-vl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
MBI bed il Zid 6- chl oro- pyridin-3-yl)-5,6-difluoro-
benzoi m dazol -T-yl| - 2- cycl ohexyl acetyl am no} -benzoic

id.The tit] d heat i
act dThe,tl the comound wos, preRar o DY 1980 M 5.y1) 5.
diffubusbendognilaiati Idg-ahcldbherhheaivakdeqy hecetb eracl) th 5 ml
. 0. i .

) P8 Q0T i S AL PN RO AR PR hPecSylften up o
digklerompthpne. di-Aminer vblotentenzodc puid msthal ettrd B nigefAbingmol) were
8¢l ed MBI ea8RInEhixk e sifed O 4 B8veMRh). WRlEuRAFEGuA@RHSs worked up
%he -eactéﬁn m xture stirred 3& rt QverPlght. ThE b

¥ et 6 %ﬁlut\msowk%ﬁ{%?s BYd gxEctiPB Al BiF aquegsisditvebnit
aichIbMiNedheke: S rantlc Ryt actd @mlsifed, deicdguaagsd ayelrevitpdrited to
dryness. The residue was taken up in methanol (3 ml) and 1N NaOH (1 ml) added. The
mixture was stirred at rt overnight, the solvent evaporated and the product isolated via

preparative HPLC. MS (ES"): 560 (M+H).

Intermediates

a) [2-(6-Chloro-pyridin-3-vl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid

To a solution of (2-amino-4,5-difluoro-phenyl)-carbamic acid tert-butyl ester (1.0 g,
4.1 mmol) in methanol (15 mL) were added cyclohexanecarbaldehyde (0.82 mL, 6.14
mmol, 1.5 equiv.), 6-chloro-nicotinic acid (0.665 g, 4.1 mmol, 1.0 equiv.) and
isocyanomethyl-benzene (0.48 mL, 10.24 mmol, 1.0 equiv.) and stirred at rt for 16 h. A
solution of 4 M HCl in dioxane (10 mL) was added and the reaction mixture stirred at rt
for 3 h. The solution was concentrated by evaporation under reduced pressure, the pH

adjusted to 9 by addition of a solution of 1 M NaHCOs and the aqueous layer extracted
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di chl oronet hane. Organic | ayers were conbi ned, dried
over MgS g 4 and evaporated to dryness. The residue

weR®nsisen up in methanol (3 m) and I N NaOH (PAT/RP008/067399

added. The m xture was stirred,at rt overnight, the
sol vent evaporated and the product isolated via

RI; Ep%h ce¥a§e li'Pe com 1neg orggmc phast \X’CI\I/Jg 'Eﬂ’led b4 1 WJ A& ncentrated

PR evapotion nadpymeildied-pBesyiie- Bhéerdilé matariol Wandiesokvied diz o mixture of
llCCYilC Ianl?))éﬁ' de EQG(BHI)' ARElbG A5 OTrﬁl)%nﬁQle‘éﬂ %‘O‘Qj Sodlum n1tr1te (7.4g,

2-am no-4 fluoro-phenyl)-carbamc acid tert-
&% wimqlweregdderd in Hﬁ%‘PI}S fienie aadigpn (ﬁh%reﬁﬁ)OWéNaa%gao rt and
ﬁwmﬁzﬁmbhﬂioﬁiw d6ndcBtrBd My evipokdridi@lder ilec@lced pressure, the

Rt o QiR rohBR T ) BLATER D B ahe i Pogplasy extracted

wnhlethylac&tzeq Uihe rgsustingg lebivnroddvaattalten upan albixhire oATHF:water (3:1, 20

FRLUBATD Phchyll b FLRHINE 00 P, AR At 1
59} @%enluliag it patehvasrdddd Byopeviap dhamisivreawdestirradon eefgr 30 min.

'@ﬁ@&ﬁh‘ﬁ(ﬁl wﬁsh&ngé’l'lt?ﬂé&@}t &dp 61%'[181’1 *a}id@zdrgﬁﬁdeﬁ Br&Qfurd the pH adjusted to
L.on of 1M NaHC and t he aqueous

égtfﬁ GitiepRf #95tie pHY |an§&h.£taaaelé0us AT @zstﬁ%ﬁtq@eveal?lb?@alrﬁcemte The
ﬁi’ﬂ@&&:ﬂla\t‘@w& Iﬁi’tlf@ﬂh@\{ﬁlﬁlﬁw Selhirads e@ide enitdral &g fBdther modification.
&A;/%a(%gr é er reduced pressure. The crude nateri al

5 |namxture of acetic anhydride (40 m)
and acetlc aC|ﬂd (20 m

and cool ed to 00C. Sodi um
, ! adramigddé de yoedtérons. After
the addltlonthe reactlon was vvarrredto rt and stirred

for §§=D1ﬁh§r05@Jn‘r1’t‘é(g ggerzféﬁeﬁ}l%g ne. @%t 5@&%’01 bVecﬁﬂ@P%@&dd@H to a solution

er red dj us
a&g teit&w fdlf&ﬂmam (146 o8 W‘ga ;ﬁa H%A%gﬁlédae 0.2 mmol,
b.ayan TexXt (180 held) andtthe aiitivilte vaGatiade at foen fe@fietdtiRGor 72 hours. The

b il t ak ' ' f  THF: wat :

S5y %5 R BB B B BTl FiGiag NaHEO,. he
#Bidiie map taken np fry dgend pesl ek iode® (. T0iflvoroa8ode aod (1750 68 mmol, 2
L:{l]l\wa‘}vfrlé )ad%%Sslc%w %%11 diaR; \Mr% Stirrddfor s LHEEC V@ﬁé@a&ﬁﬁ Wl added to

e SO u I on was concentrate
adjagohapiidn 7uhaeerereidlpyedwir saaated and keansrited J’lih@treiydttedws taken

fp E}Vetﬁgcﬁcét‘a@rhngfth@ﬁl%ﬁh@t Afrhéte@REnt NE NABROUThE BU&mediate was
extr

et rmedi at e
Feltalapa %L?F?lﬁl élaroeiato ? ér%ﬁr@fw@n leGGULy-) weﬁvﬁ'assolvec{ in DMF
fﬂﬂ)r rhhenhd mednlfdf @ahiuedated NShCE&)ll)tlon Added (Anklpowtigr (5.1 g, 78 mmol, 5

& 1{1\'9‘?1 w&s %Lf'dﬁg dlﬂlfthel’lso ! O s¥1r1)ed(1"ar armn%t ac| gO‘ICeanﬁl fnotd}/er 2 hours at

PUor o At e" phen fI-am ne
roooh fenipeeafuiey The vmlamg @dhd wasaﬁ]gf@tchoﬁf ond dfe organic layer evaporated.

@he Iaﬁ)rd'ilclbs}ﬂsyelxtrg&tg(?frgﬂp& rmg aeéga't%%rg% %CP %Ha@‘{:%t?ba(l)% nfﬁg’(Héﬁrgpd)rlﬁed via

Krﬁéelﬁﬁlﬁb{ﬂf‘eat?ﬁ@ |rred at roomtenperature for 72
hours. The

Example 2

6-{2-[2-(6-Chloro-pyridin-3-vl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino!-nicotinic acid

The title compound was prepared in analogy to Example 1, replacing 4-amino-3-
methyl-benzoic acid methyl ester with 6-amino-nicotinic acid methyl ester. MS (ES"): 527
(M+H).
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sol vent was evaporated and the crude extracted from
et hyl acetate and ag. NaHCO3. The resi due was taken up

WO pooD@sdsand cooled to O OC. Trifluoroaceti c acPdI/ER2088067399

g, 68 mml, 2 equiv) were addeg, slowWy and the m xture
stirred for 48h at 0 C 2 N NaUOH was added to adj ust
the pHto 7. The organic Iaﬁ @ag separated and
evapor at ed. The resi due was takken up in ethyl acetate

and the product extracted fromaq. NaHCO3. The
Mﬁd&ﬁélﬁ%émmlhﬁérdlﬂuwommﬁamdwol 1-yl]-2-cyclohexyl-

SRLPIBRINRY MM o b‘éni’(ﬁc%&wmm' 1 equiv.) were
dissolved Tn DMF (50 m) and 13 m of a saturated

NH4 sol ution a ded Zi nk, powd 5.

equi V1§ Tiae? hreiecs apelsy bogpitls CaeRgrnisgamino-3-

dhlokd-benzatc aBQDﬁetakasaslﬂ otithetr- alﬂlﬂ'w&l-lﬂaoﬁi—bémm acid methyl ester. MS

tlﬁnp g The remai ning solid was filtered off and
dgrgani c ayer evapor at ed. The product was

extracted fromethyl actetate and agq. NaHC g 3and

further purified via Kiesel gempladonat ogr aphy. Exanpl e

2

B-($ 22 [(3-CfiofPhRiden BWII- g'6£ﬁ1?u<|%o)b&»z?mﬁﬂiﬂoﬂ? L @e@ae%&vﬁ
azol -T-y ohexyl acetylam no} -nicotinic aci
%&M&L@@ﬁ&@%ﬁ@r epared in anal ogy to Exanple

1, replacing 4-am no-3- nethyl -benzoic acid nethyl

est e’it“he/\ﬁﬂdwccﬁnmﬁndma'sipcqtairfd 0 aaalogdy metayiplektreplacihg4-amino-3-

-
e SR SR gy ety sl ey
0] :-HOYM+ED- cycl ohexyl acet yl ami nol - 3-f1 uor o- benzoi c

acid The title conmpound was prepared in anal ogy to
exanpl e 1, replacing 4-am npsganpleBl or o- benzoic acid
nmet hyl ester vvlth 4- am no- 3-f uoro benzoi ¢ acid net hyl

ggthjhekvhdcétv%mn@ﬂ behﬁnmlaaxdet yl am no} 3- net hyl - benzoi c
acid The title corrpound was prepared in analogy to

ex aﬁ’@{.,gtlﬂ-e Cglﬁﬁ(}lﬂﬁ eﬁ%(g% a%a]h Hgg)&nﬁ)%]f' Qéfd&%ﬁhg%eylaratlon of

nmet hyl ester I C aci
thetsegreoisgmnqrEgyhiral Qqqpa(quﬂ—IPL@( E@ B 560 (M+H).

Example 6

(+)-3-Chloro-4-{2-[2-(6-chloro-pyridin-3-vl)-5,6-difluoro-benzoimidazol-1-vl]-2-

cyclohexvl-acetylamino}-benzoic acid

The title compound was prepared in analogy to example 1 conducting separation of
the stereoisomers by chiral preparative HPLC. MS (ES"): 560 (M+H).

Intermediate

trans-4-Isocvano-cvclohexanecarboxylic acid methvl ester

trans- 4-Amino-cyclohexanecarboxylic acid methyl ester hydrochloride (2g, 10.3
mmol) was dissolved in a mixture of DMF (10ml) and DIPEA (2 ml). Ethylformiate (5 ml,
62 mmol) were added and the mixture heated to 75°C overnight. The solvent was
evaporated and the crude product extracted from ethyl acetate. A brown oil was obtained.
MS (ES+): 186 (M+H). The crude material was dissolved in dichloromethane (15 ml).
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(-)-3-Chloro-4-{2-[2-(6-chloro-pyridin-3-yl)-5,6-diflu
or o- benzoi m dazol -1 -yl| - 2-

W@ ywhossxy| - acet yl am nol - benzoi ¢ acid The tit|BCT/EP2008/067399

conmpound was prepared in anal _o?y_to exanple 1
conducting separation of the stereoi soners by chiral

gl? %lggllilé/ G g_l 1% {Véas{\@d% c¥1 he reac9101(1 mc}xkpur%coq"iug)tg ‘% 4 T{llphosgene
76mibehg oimell avapissolydd in thhloromethane (4 ml) an(? added drop wise to the
FUEH NGRS re BRI Wa@%ﬂﬁéd QI? szt‘?'aﬁd el e H 'ﬂlL: %roduct was isolated

conpound repared I n anal ogy to exanp

eBerdy et Iﬁl@se&égéﬁama&g% hytysmges é%ﬁt%ﬁﬁe%rselbwc”ﬁher igfermediate

paeprd atithoat fdether cMpadt&Shtion. 560 (MrH) . I nternmedi ate

frfl"s-4-1socyano-cycl ohexanecarboxylic acid net hyl

ester trans- 4-Anino-cyc|ohExa ﬁ §rboxyllc acid net hyl

ester hydrochl oride (2g, 10°% ') was dissolved in a

mxuueofDW(lmﬁ amimPB\wnﬁ) ~Ethylform ate
2-62-(eaahlyronerilimd b 5 2rdifl i dre-bringg b A tybld2 fopclohexyl-

g&*@lﬁ}{ﬁ%?'c%&hexlﬂ&a%&wwadl"as evapor at ed and the

crude product extracted fromethyl acetate. A brown

oi | was optain MS (ESt 186 (M- The ¢

mat el P &SONEEN efg% an{eghp rs?l%wrﬁrrﬁwa CRDARIY Wﬁ* tert-butyl ester (0.2 g,

o) m'EﬁbleﬁIhMie&mnBE(4(rihL5w8ﬂe)add&£q&ﬂiﬂleﬁhrﬁmibilﬁﬁlyrde ael 6 efl, 1.22

nlxtu cool e 0C,. .Tri 470 1.6 ;)

Tl S RGeSt afrtpbasBnEn a5 Gefima o sated Mitgns-4-

Impssembe:ytlbhexaaamtqumhmouﬂ orechyl &'mrs(ovl/é% nvga 0182 anmpl, il @ equiv.) and
)

Stk ford F%S%lgﬂg?§8? %EE@&E?%@Z% WAL ER SN B Ik reaction

@maémstlrrﬁﬁ@t rtriee? hebliesolu twalswaé@acmtltarﬁékh‘/ VEPQrAEN under reduced

E{;@Ju@@ e %H%td JuBted &% WH@ltan of a solutlon of 1 M NaHCOQ; and the aqueous

(?rnrﬁigé%t v\{ltﬁ);? Yl gcelsz&% %}%ﬁ?’ﬁ > sesdx}vef:rle lEll(r)lreg overq\/[gSO4
oyt tohexaanet by b@pyfaltlon anider r‘Edu@dSp(Désulﬁrleo'ﬂh@Cfrude materlal was dissolved

on0r Rhenyl ) - aC| t ut v
gn at@me@ (35 mlﬁzJ cg]ga{r)r?rlo (I%)mp r?nma@ﬁgg f dec? d tglg él)e(léture
hg«tdzdoﬂmé'wa ﬂecvfarlbgitdﬂhfyp!fé W8 adistetl fo 4., &thﬂhﬁbwn ioL'Btl appeared which
%gé"quth)er B@rlﬁ: lg)i?'efﬁr&@s;e' b cCadk ‘éEéQ 53 (Q/HIQ) 82 mmol,
.0 equi rans- 4-
Isocyano cyclohexanecarboxyllc qC|d nmet hyl ester
(0.137 ny, 0.82 mmol, 1.0 eEﬁF@Pf and stirred at rt
for 16 h. A solution of 4 MHO in dioxane (4 nL) was
2dtlelbhand 2t [2e( 2 diitdtiookyrppridini-8 -8 )-5 o rdiffu @b -Behzdiarid@oh 1-yl|-N-

a;mnssélohv rlogvncvc %exﬁ?%ge%&%t ed by evaporation under

64719

To a solution of cyclohexyl-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-
benzoimidazol-1-yl]-acetic acid (300 mg, 0.70 mmol, 1.0 equiv) in DCM (5 mL) was added
triethylamine (142.1 mg, 194.7 pL, 1.39 mmol, 2.0 equiv) and HATU (341.6 mg, 0.90
mmol, 1.3 equiv) and the mixture stirred at 40 °C. After 15 min, trans-4-amino-
cyclohexanol hydrochloride (137.04 mg, 0.90 mmol, 1.3 equiv; [CAS RN 50910-54-8]) was
added and stirring continued at 50 °C for 2 h. Removal of the solvent mixture under
reduced pressure and purification by silica column chromatography using a MPLC system
(CombiFlash Companion, Isco Inc.) eluting with a gradient of heptane / ethyl acetate
yielded 0.33 g (90%) of the title compound. MS (ES"): 529 (M+H).
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35

pressure, the pH adjusted to 9 by addition of a
sol ution of 1M NaHC g 3and the aqueous | ayer extracted

Wb/ ogtsky| acetate. The conbi ned organi ¢ phaseGI/ERI088/067399

dri ed over MgSCU and concentra%&d by evaporation under
reduced pressure. The crude nmaterial was dissolved in
nmet hanol (15 ml) and NaCH fgm?k%g%nd DVF (1 m) were
added and the mixture heat € *oC over ni ght. The

pH was adjusted to 4. A light brown solid appeared
ahiNdbenge <2 ¢yekahiesyl- 20 [ & %.6-dimeshoxr pyradintdixle Siptittuongbenzoimidazol -

{ EBfdcetaddde (MHH) . Exanpl e 8
Z-Cyclohexyl - 2- [ 2- (2, 6- di net hoxy- pyri din-3-yl)-5, 6-di f
I uor -benzai m

(171 £o S SIERYB b e el roro s dhscabmic srid gribytgkser (250

0f10.24 mmol 1.0 equiv; example 1, intermediate b) in methanol (30 mL) was added

dﬁzfohe)r(]fnx a Bgl%lfz}{ydf% (f% ef 519 P(y EJI gme%lObM I_réulv @9%3 f6 %ﬁ’i and the

nzorm ace acl

mixguescpirsedl af ri. SO ?(OEan)Z mme&mmlwmet dryd A& 10.24 mmol, 1.0
icéﬂ@ [EARTRN 18742774% ) aﬂd%c{?ﬂfﬁ%beﬂ%d %eﬁ%le\(i z@gdl ALY, 10.24 mmol,

. equl V
pleﬂplé(d ngvll 5@03 @@ereﬁdldéqi aliqgstrﬁrlﬁg contlnued at rt for 2 h. A solution of 4 M

H@msn dioRiAeN00 Vel ) o xanel adtyile e&htion higutdlsdifred4ht Atbvernight. The

0910-5
Sl Try congetiped i aabaianeh Upder grug dreskbahe PR usted 10 9 by
adistisobivesul utnmxafulr el Nad€O; nedl teed upsedsyer extaaetkd with

Efefr gt@-aﬁ)p 8@0 ngl!nb ned 09%61%&%%; ggg& ?ﬁ%xgéﬂzlrll%d%oncentrated

W @\nparaglpadmém redﬁceldeq@s@sawr@ Th@qrn9¢ magestahwas gurdied ey s1l1ca column
eréﬁla%ﬁ%@usﬁfg dneLt s%t@m?@ﬂﬁ%‘ﬂﬂgsh A pdRan, 15c0T49) eluting with a

ter medi
&aé@ﬁwﬂﬂe@tw&eﬁwzmat@w[ PYq 255 07k ik tigy Femapenmst. pfS (ES)):
525(N6+Hi)f | uor o- benzoi m dazol - 1-yll-acetani de To a
sol ution of (2-am no-4,5-difluoro- phenyl) car bam c
. I

nzl Odaz%&J %

added cyclohexanecarbaldehyde (1.15 g, 1.23 nm, 10.24
mol, 1.0 equiv; [2043-61-0]) and the m xture stirred

at r To aRbluEbn %@Aﬂlbéhzyl?-z @yc%HE%ﬁhﬁFZék b (a%%_ﬂg?%y? 9%%&3]3) y1)-5,6-

OF%g%‘VQHBéé%‘Hm Ylﬂ;éﬁei@mde(i S @72 mma), b eqyiy) hya mixture of

ﬁﬂ&lk acid (05 ﬁﬂll)l laidcl a{e®id heidAnByJridabe nddded adael /100 inR@veral small
conti nue

2 | yti f. 4 M. ' .
B Bioanes st e Lol LRl Pl kb g reaction
slixtnreagasatirned ommtghit glhdwing heewsioh up ite rt. Was s omnaewts @nechtrated by

P&épgk’agﬁﬁ EPﬂédH& resrsl?r‘é t%%gf;&ﬁ?&% W@Qﬂ %“s%hﬁ%n of I M

tion o a solu
thH@Q;gnplé]y@qtq@gpsr larereptrogtedywith diethyl ether. The combined organic phases

were dried over MgSO, and concentrated by evaporation under reduced pressure. The

1]-acetic

crude material was taken up in a mixture of THF:water (3:1, 40 mL) and a pre-prepared
solution of LiOH (1.61 g, 67.23 mmol, 10.0 equiv) in hydrogen peroxide (15.24 g, 13.73
mL, 134.46 mmol, 20.0 equiv; 30% solution in water) was added and stirred at rt for 30
min. The solution was concentrated by evaporation under reduced pressure, the pH
adjusted to 4 by addition of 1 M HCl and the aqueous layer extracted with diethyl ether.
The combined organic phases were dried over MgSO4 and concentrated by evaporation
under reduced pressure. Purification by silica column chromatography using a MPLC
system (CombiFlash Companion, Isco Inc.) eluting with a gradient of dichloromethane /
methanol yielded 1.67 g (57%) of the title compound. MS (ES"): 432 (M+H).
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di chl oronet hane. The conbi ned organi c phases were
dried over MgSCU and concentrated by evaporati on under

WO eaogsspressure. The crude naterial was puriPCEHEPIIYS/067399

silica colum chromat ography ui ng a MPLC system

( Conbi Fl ash Conpani on, |sco Inc.) eluting with a
gradi ent of heptane / ethyIEzﬁ%&a e to give 3.57 ¢
(60%9 of the title conpound S+) . 522 (MtH). b)

Cyclohex 2, 6-di net hoxy ridin-3-yl)-5,6-difluor
Efc)hln@ﬁﬁho 572«'{(2 (|2,61d1‘rneﬂzan->wmvmfi¥n-ﬁﬂl)'r5;6x¥ iffégrgttiegpoinfidazol-1-yl|-N-

N-nhﬁfhzb{tdrgxsﬁyﬁl&ﬁ%yhc&m{l%te(Z 6- di met hoxy- pyri di n- 3-y|

, - drfT'uor o-benzolr m dazol -1 -yl ]-acet am de (3 50 g,

uiv) in a mxture of acetic
m_) Eﬁgq%eqmeo | WASARAR7AT] I&éCf@éa%)Wla?aeag%ee% giing
QPataios @Y eleaterssiBdrherp by thied prepaettivenHAUT (Qhera{falt- £0 cglumn)
47.91 | uiVv) t hi tion
FitGod bRk dite? B et e stet 0 8 o <o
rt. The solution was concentrated by evaporation under
reduced pressure, the pH adiasmddlG o 9 by addition of
a solution of 1M NaHCU3 and the aqueous | ayer
Bhd- M@@cbﬂhbﬂd-@ Bt Hys- dﬂéﬂ%xv—fﬂ?ﬁhrﬁgm N8P @B Uezoimidazol-1-
CU.and concentr at ed by
] Fessure. The crude materi al
was taken up in a mxture of THF: water (3:1, 40 nli)
and do prelupoepat-4a-cgdbhkxiyb - [24(2 b ddethbxG-bygdinF-yR $,6-difluoro-

by U RS B0ROBEE e (AP0, BBt 0.0
wasolabfleduizhih smixtviedf acetmtrliedrwescr @ h.5> mMhewapidgerd grsolution of

¥R oGO L RLORM @ﬂ?) HBL e¥aRahat B@'}qHW ehd HHRAVEERn mtxture heated by
pressure, the us ed to ddition of

HHEOVRE lérad@aa% t<r 5 o aeeel}h% EOhat Iﬁmovefil Heger reduced
phresweonid thednn:‘regramt@n phiages adyasted & pied PveiddMISCH asllution of 1

RERET Ml e B TR Bt R b PR TR G / popropancl

WPLCThy strebingCordaintel plsbes @engpdinddoover MaSO4) omcyntedtedt b)n‘g/aporatwn

e 1 SRR I A Mgy i

N 8T dichloromethane / methanol yielding 0.31 g (93%) of the title
&dﬂ?éh&yﬁhpaﬁxyB5§(mQ¢QZ 6- di net hoxy- pyridin-3-yl)-5,6

-di Tl uor o-benzoi m dazol -1 -yl I -N- ( rfl
5- 4- hydr oxy- cycl ohexyl ) - acetanth The title conmpound
was prepared in accordance WiHBX&npl e 8 conducting
separatlon of the stere0|soners by chiral preparative
B pyar] it -3 Fydy) -6t difl sorg e gz @intidaxol - 1-vl | -

Jemﬁ n04 cb&@ljie@(gﬁeca%%x(dﬁsa }d ethé?égteg MH) .

The title compound was prepared in analogy to example 8 replacing trans-4-amino-
cyclohexanol hydrochloride with trans-4-amino-cyclohexanecarboxylic acid ethyl ester
([CAS RN 1678-68-8]). MS (ES"): 585 (M+H).
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Exanple 10 rfl
5-4-{2-Cycl ohexyl -2-[ 2-(2, 6-di met hoxy- pyridin-3-yl)-5,

W@ 29080565 0- benzoi m dazol -1yl | PCT/EP2008/067399

-acet yl am nol - cycl ohexanecar boﬁ" ic acid To a solution
of

4-{2-cycl ohexyl -2-[2-(2, 6- déxg%t li]eof(ly' pyridin-3-yl)-5, 6-
di fl uor obenzoi m dazol - P

| -yl']-acetyl am no} - cycl ohexanecar boxylic acid ethyl
ek xanst 85 Gyglohexybd- [AriB16-dimethasgyiywidin-3-vh - b difliraso dfenzoimidazol -

@Qfﬂt&@fvﬂnluﬁo( C\W@Jh%&ar(e%arblaxv@ amd) was added a sol ution
of aqueous 6 M Na nL, 1.80 nmol, 3.0 equiv) and

t he i on mxture heat ed. by mi.crowave irradj
to° 186550 fRPagr Prqiﬁ*éefglau et as enaUel |fHsrocting
f@dmmed o;ﬁ tlessaedsané's b ehiedl paeparase HRUIT (r(ih(taﬂpadz AD column)

ust 4.on ion
AN s B S5 R MDD oot a iy PP AR (phegp? v
di chl oronet hane / isopropanol (4:1). The conblned
organi ¢ phases were dried dwempig , concentrated by
evapor ation under reduced pressure and the crude

ﬂmmsﬂcwheﬂm oL e -aM&dth & yShRIdin-Siy1)-§ 8- SRk b sitliBf ol -1-yl]-

W th I ent of dichloronethane /7 nethanol yielding
mm&%%ﬂgﬁiﬁﬁ@ﬁﬂﬂge compound. MS (ES+) : 558

(MtH) . Internedi ate

4-{ ZTQ/ﬁﬂ«Jtmuydurﬁ W&-préhabedinmehlogy yo gaaniptk 16 lgived by Burification
%tfl pyﬁ%%gﬁzgcar oxy Qllse(i dzlse @ﬁ]‘??‘ng Lfﬁt?ergq%%wnt of af:etontrlle / water. MS
E‘Eﬁﬁ)@@ﬁ(ﬂMﬁ&@ pr epar ed |n anal ogy to exanple 8

repl aci ng rHs-4-am nocycl ohexanol hydrochloride with r
S-4-am no- cycl ohexanecar boxyikhfedgsibd ethyl ester ([ CAS

RN 1678-68-8]). M (ES+) . 585 (I\/H-H) Exarrple 11

ﬁeedwlzfrhlmo#@ Ibemxbbmzdamid-maxhvll dster
-acetyl am nol - cycl ohexanecar boxylic acid The title

Conp“?HQgtlé’\@(ﬁn}g&ﬁﬁ%ﬁ r%l?a &ﬁ%%%gg?o Wiy %ﬁ)leeg( %?)ACﬁ‘ngTQ?T’IS 4-amino-

conductin aratio 0l SO

pickphgranol dednaphleridenith 4 gateoAbmedvinbanzoit agid mgthal esiers [CAS RN
gg@gthni %q(/[s@gg*gnpjgéxq\;ngf 5% formc acid) / heptane. M

(ES anple 12

4{2 Cyclohexyl 2 [2-(2, 6- pyridin-3-yl)-5, 6-

di f1 uor o- benzoi mi dazol -1 - dﬁ%?@?@f%m no} -

3-net hyl -benzoic acid The title conpound was prepared

i lobeyyl {26/ 2e ingeth ridow8 eyl b§,6plifl udrioelsnz@imidazol-1-yl|-

acetylamino}-3-fluoro-benzoic acid

The title compound was prepared in analogy to example 10 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetontrile / water. MS
(ES"): 569 (M+H).



10

15

20

25

30

with preparative HPLC on reversed phase eluting with a
gradi ent of acetontrile / water. M5 (ES+) : 566 (M+H).

WO paoesessi at e PCT/EP2008/067399

4-{2- Cycl ohexyl -2-[2-(2, 6-di nej hoxy- pyridin-3-yl)-5, 6-

di f |1 uor o- benzoi m dazol -1 -yl | acetyl am nol -

3-net hyl - benzoic acid net h)['lt CFr The title conpound
niter

was prepared in analogy to exa e 8 replacing

r Hs 4- am nocycl ohexanol hydr ochl oride with
t Ry(2.Ghdinpethexyapyrilingt i b.6edifl eorof hepasingiazol -1-yl] -

4&5@&?&1@} glﬁuor%eflﬁé' dcid efi{PestdiH) . Exanpl e 13
4{2 Cycl ohexyT - 2- (2, 6-di methoxy-pyridin-3-yl)-5, 6-

or o- benzoi m dazol acetyl a
Bhe o SrBeE O Pgewedrwgn@hgv 1 é&%ﬁﬁ %R}wgﬁr@ﬁa‘# ggino-
t;mlcﬁiaadmghydlmdelmad@mh HBarhidbol Be6roblyenpuiciatidaaiyl estemi| CAS RN
)V sed phase eluting with a
g§r7§ a% lﬁs c%ﬁo%}r(ﬁ\?}éﬁy' water. MS (ES+) : 569
(MrH) . I nternedi ate
4-{2-Cycl ohexyl - 2-[ 2- (2, 6- dixsstloly- pyri di n-3-yl ) -5, 6-
di fl uor o- benzoi m dazol -1 -yl | acet yl am nol -
Bauhd- Wﬁ@v@%ﬁéﬁﬂlg @C(lzds @ﬁﬁ'ﬁﬂ'm)@sl;@fdlrlbevl)tSIﬂlugr&BEﬂ%@Hﬁﬂazol 1-yl]-
s1 I to.exanple 8 replacing
aqqtvlgming, WA ochl oride with
4- am no- 3- fI uor o- ben20| c acid ethyl ester ( [CAS RN
TB& 82e ddndynd WB {rEBt+)d in HAlbY hr-tdampix Bfolllewsd by plirification with
Eﬁeéal{aav %él%!figp)% llerz'eid[lﬁﬂag%?lgtug% QF]S Q%%%Ydl'leqx of Qée?dn%r_ipél/ )v3a§ér. MS
cc):oHexMnddar boxyl i ¢ acid The title compound was
pr epared in anal ogy to exanple 10 fol |l owed by
purification with preparatj¥&ntddideson reversed phase
el uti ng with a gradient of acetontrile / water. M

yjaeéthmofreo ben20| m dazol -lyll - acetam de The title
conpound was prepared in anal ogy to exanpl e 8,

int efﬂ?ﬁil@&ﬁnﬁouﬂd%isﬁ)%&ged in analogy to example 8, intermediate a, replacing

(2-amino-4,5-difluoro-phenyl)-carbamic acid tert-butyl ester (example 1, intermediate b)

with (2-amino-5-fluoro-phenyl)-carbamic acid tert-butyl ester (prepared as described in
M. J. Bamford, M. J. Alberti, N. Bailey, S. Davies, D. K. Dean, A. Gaiba, S. Garland, ]. D.
Harling, D. K. Jung, T. A. Panchal, C. A. Parr, J. G. Steadman, A. K. Takle, J. T. Townsend,
D. M. Wilson, ]. Witherington Bioorg. Med. Chem. Lett. 2005, 15, 3402-3406). MS (ES"):
504 (M+H).

b) Cyclohexyl-[2-(2,6-dimethoxy-pyridin-3-vyl)-5-fluoro-benzoimidazol-1-yl]-acetic acid

The title compound was prepared in analogy to example 8, intermediate b. MS (ES"):
415 (M+H).

¢) 4-{2-Cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5-fluoro-benzoimidazol-1-yl]-

acetylamino!}-cyclohexanecarboxylic acid ethylamide

The title compound was prepared in analogy to example 8 replacing trans-4-amino-
cyclohexanol hydrochloride with trans-4-amino-cyclohexanecarboxylic acid ethyl ester
([CAS RN 1678-68-8]). MS (ES"): 568 (M+H).
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(2-am no-4, 5-di fl uoro- phenyl )-carbam c acid tert-but
g\ ester (exanple 1, internediate b) with

W@ 20084080565 5- f | uor o- phenyl ) - carbam ¢ aci d tert -RCE/GR2008/067399

ester (prepared as describedl M J. Banford, M J.
Alberti, N Bailey, S. Davies, P57 K Dean, A Gaiba,
S. Garland, J. D. Harling, ng, T. A Panchal
C A Parr, J. G Steadrranrg(mléllfr]#akle J.

Townsend, D. M WIlson, J. Wtherington Bi oorg Med.
h%ﬁmn514p{r2rcvda5h¢xvl 2-52-( Rﬁ{dﬂ?meﬂuom pyn@Bn(FE@p-lugodenzoimidazol-1-

((lMElEgtylaHﬁno} cvclohexanecarboxvhc acid
Cycl ohexyT - - di met hoxy- pyri di n- 3- yI ) - 5-fl uoro-be
nzoi i dazo I acetic ,acid The tit :
pr epﬁl% i %Mn&gwtpaew%ﬂ alggy o iRl Er Bk es Earation of
(}ESﬂe)remsoiﬂéis bWHHl)al pCe)paratlve HPLC (Chiralpak-AD column) eluting with a
| ohe t ho Y, I
rg%hoen eﬁz aﬁ ET /é/ ﬁ’rlgqéce Gi /r}l ﬁYa]nQ ngtgh )3 350 (M?[{S
cycl ohexanecar boxyl ic acid et hyI am de The title
conpound was prepared i n arfaoge t exanple 8
repl aci ng rHs-4-am nocycl ohexanol hydrochloride with r
4@51409 eyl enm@ﬁ@@nb95ydé%@orﬁ/ﬁae@kz§xhh&izloﬁ$tlv¢r 12 Lch GhRxyl-
acew:l' 2 V&lﬂexanecaﬁboxvhc ac1£ (M- ampie 15
5 4 {2- Q/cl ohexyl - 2-[ 2- (2, 6-di met hoxy- pyri di n-3-yl) - 5-
f 1 uoTbe tiknaonpowalzeds-frypared in analogy to example 8 replacing cyclohexyl-[2-

g% ﬂh}{étgﬁ?\?gg}ncﬁ%{ gl ﬁ?g%a&ﬁﬁ&rob@éﬁh n%dQZCOI ’Ti?ﬂ; gie ic alzla with [2-(4-

N an
ddﬂﬂuplndrrx@ %@ﬁeﬂ@troxbﬁnmlrmdvéolst@lr efdpls?bff?@’ -gcdiig acidi (egdmple 22,

ﬁﬁ@rﬁﬁﬁﬁﬁé Meanh"ﬂ‘ags—(élq}hfnél l&héQnSPﬂl)"HFBth@rlldétWﬁQ - 0-ahino-

t 5% f
RN T DGR 2R N
&stet- hﬁfar({lﬁms(lﬁ'aﬁhllbgf o sy 10 Bufifielitiohuak @ohdrzal Wit alzmdl

-l -yll.-2 G Iam ohex nec
pirab R 1 R Lol Pluint St TARER G RN o5
fcanipiaid)8 reppinacVIBGESY c$3@HMJyH9 [ 2-

(2, 6-di nmet hoxy-pyridin-3-yl)-5, 6-difl uoro-benzoi m dazo

I -1-yl] -acetic acid wWith [Za(fe17

chl oro- phenyl) -5, 6-di f| uoro- benzoi m dazol -1 -yl ]-cycl oh
exyl - d( le 22, |ntermed|at c). and

trEas -4 4s AT 516 Horosbanzoinydazgl 1yl |- 2 cyclohexyl-

sceﬁdﬁmnBQQy@blwxeM@aac@dcbpxyll c acid ethyl ester ([CAS
RN 1678-68-8] ), foll owed by subsequent ester

hydr hS.dhan | ogy. to e Pur i ion
1 YR eI S8 bBuE LG PR RN Arincion
vohpmparaivetiig: on tdvemedyplade eluting fvitbtagadient(of agetdsirile / water. MS

(ES"): 544 (M+H).

Intermediate

(4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

cyclohexyl)-acetic acid ethyl ester

The title compound was prepared in analogy to example 8 replacing cyclohexyl-[2-
(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-acetic acid with [2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid (example 22,

intermediate ¢) and trans-4-amino-cyclohexanol hydrochloride with trans-(4-amino-
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formc acid) / heptane. M5 (ES+) : 530 (MtH). Exanple
17 ( rfl
WG29pPSp2- (4- Chl or o- phenyl ) - 5, 6-di f | uor o- benzRCTERHA67399

-1-yl'l-2-cycl ohexyl acetyl am no}- cycl ohexyl) -acetic

aC| d The t|t| e conpound was prepared in anal ogy to
Egoxﬁ) a(ée\';léiragléi C?\ﬁ%’h gsgéér éflcjzlr hllé:rlac{e (?lgAg\ARypéégybgfé?régﬁ M§ (ES): 572

ﬁﬂeﬂfﬁmtrlle /| water. NS (ES+) . 544 (M+H).

I nternedi ate

(4-{2-[2-(4-Cnhl oro-phenyl) -Qa%p% f4 uor o- benzoi m dazol -

| -yl -2-cycl ohexyl -acetyl am no} - cycl ohexyl ) -acetic
Id ety Sl Thep‘h!ﬂtm\!l)i C?A}H&&g mrr 1512?2.%@‘1 evq 5cvclohexvl—

Yy CTUTTCA

é&nﬂiardinﬂmcm&yexmmlceﬁdncﬂ yl) - 5 6 di fl uoro- ben20| m dazo
| -1-yl] -acetic acid with [2-(4-

chl o5e et s S Lot henaslm.aaelaiyl 17 el o,

exyl - ace Interme

$apREation @ﬁthﬁ@lqrwis@h@x ) @hlrﬁmmcﬁlve HI& Whir qel ODH column)
ﬁu{lﬁ @ﬂhr&%@%{cﬁérﬁ%ﬂ%b) ﬁaﬁ@lqtk' (?S%Qflﬂu&togyétlc%\?ﬂd Vheptane MS (ES™):
%\/% ochl oride ([ CAS RN 76308-26-4 572
hﬂl anple 18 (+)-frfl

5 (4-{2- [2 (4- Chl oro- phenyl ) -5, 6-di fl uor o- benzoi m dazo
I-1-yll-2-cycl ohexyl acetyl didangle 1xycl ohexyl) -acetic
acid The title conmpound was prepared in accordance

Q 1}0*1]8 benzoimidazol-1-vl]|-

tehilaminobbempit aad unm) el uting with a gradi ent of
i sopropanol (+ 0.5%trifluoroacetic acid) / heptane.

M (ERHitlé CWMS r@%ﬂ)ﬂneanl% to example 10 followed by purification

4-{2-Bi cycl 11hept 4- chI hen

mtéipf“mﬁl tye ?l?rfedﬁlgﬁfi Plilays ﬁl&%&ﬁéﬁh r éﬁ?%?%ﬂe/ water. MS
ekd ot 5BhéMHH). e conpound was prepared in anal ogy to

exanple 10 followed by purification with preparative

HPLC on reversed phase el utj i.t.h a gradi ent of
acetontrile / water. M5 (E +t;919n¥éﬂé%tg ( MtH) .

I nt er nedi at e
4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl] -

acetylamino}-benzoic acid methyl ester

The title compound was prepared in analogy to example 8, intermediate a, replacing
cyclohexanecarbaldehyde with bicyclo[2.2.1]heptane-7-carbaldehyde ([CAS RN 53291-20-
6]), 2,6-dimethoxy-nicotinic acid with 4-chloro-benzoic acid ([CAS RN 74-11-3]) and
isocyanomethyl-benzene with 4-isocyano-benzoic acid methyl ester ([CAS RN 198476-21-
0]) followed by purification with preparative HPLC on reversed phase eluting with a
gradient of acetonitrile / water. MS (ES"): 550 (M+H).

Example 20

(-)-trans-4-({2-[2-(4-Chloro-phenvyl)-5-fluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-methyl)-cyclohexanecarboxvlic acid

The title compound was prepared in analogy to example 10 followed by purification
with chiral preparative HPLC (Chiralpak-AD column) eluting with a gradient of
isopropanol (+ 0.5% formic acid) / heptane. MS (ES"): 527 (M+H).
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4-{2-Bicyclo[2.2.11hept-7-yl -2-[2-(4-chl oro-phenyl)-5,
6-di fl uor o- benzoi m dazol -1 -yl | acetyl am no} -benzoic

w@eiod/ossshyl ester The title conmpound was prepeCEEPI008/067399

anal ogy to exanple 8, interned ate a, replacing
cycl ohexanecar bal dehyde with bicyclo [2.2

1] hept ane- 7- car bal dehyde ( 5329 1- 20 6]),

2, 6-di met hoxy-nicotinic acﬁ§A§n$¥%ﬁ chl or o- benzoi c

aC|d ( CAS RN 74 11-3]) and I socyanonet hyl - benzene

il £ 2 W2 di abenzarpnidazpl- batled-cyd abagylRigetylaminot -

ﬁ’r%%ﬁscv%ﬁ)he%ne%arf)wl@\ﬁ@q mhRWEkf | cation w th

preparative HPLC on reversed phase eIutlng with a

grad nt. - of acetonltrlle / matef g_ 2 550 :
}_i;f %‘%]l]éo V(as)prmafrci:d in analogy to examplé 8, 1ntermed1ate a, replacing

&-—4m(r{024 EZi-li(llsﬂorGIfIﬂrmhydé -rdlilﬁﬁ;ﬂl() acdd felrdiovitok Ben 2athn ehaziab-3-Auoro-

hexyl.a ) }
B D YRR AL B Bhcbarcd os descriped nM | Bamford, M. .
Mxrtpﬁ\é;faﬂe)d Si RaderaDoly Dean, éx shaplaeS. Xearkotll JoWe #labing, D. K. Jung, T
RUPAIIch?Ia@ RnPa\Mr t]hGC@[E:Jc@illarp Aeﬁa"fﬁzltl\ﬂ‘ef I"lpd-v\(f;lsend D. M. Wilson, J.

Chira COIU elutin ralent Of
Bﬁrlastaﬁdiwf(rg M“é%hff’dr ket 2@‘% ¥ 3/40%89%&6 Jipgethpsyicotinic acid
\5&-’(3 4( Mitdto-Bent6ic aadl(@@es RN 74-11-3]) and 1socyanomethyl -benzene with 4-

SO%B?‘(&‘F%‘&E%& lh%%%t g&%ﬂ%}agldﬁlﬁ% ylle)ster n[ZCOASnE{Ig%%M 84y g

fatly)wled) be panﬁcmmbdmh prepaaiice HELOyh reetrer phhe dutidgewith a gradient
ah.i to exanpl e 8,
SE TR Sl SRARO: T AARHTY "
(2 am no-4, 5-di f |l uor o- phenyl) carbanmic acid tert-but g
\ ester with (2-am no-5-fl Usesphedlyl )- carbanic acid
tert-but g \ ester (prepared as described in M J.
B@Hl@frodz; {M[2-4- cmob@»lbhjsnleS fiBdkd-B¥nzotmideei i 106l] - 2Deyclohexyl-

DeaT |}gglba d Garl'and, J. D. Harling, D. K  Jung,
A Parr, J. G Steadman, A K
Takle . T Townsend D M WIlson, J. Wtherington
Bi oo’ﬂg;e tlﬂeobmﬁmemh stqtrtpar@Dm&nah)@y t@@@mﬁkﬂﬂﬁﬁoﬂowed by purification

SRS R B e v v
Msidéyanonet hyl - cyclohexanecarboxyllc acid
nmet hyl ester ([ CAS RN 730964-84-8]) foll owed by

purification with preparat iiyerhiRliggeon reversed phase
elutlng with a gradient of acetonitrile / water. M

awbdmnmkﬂ4ﬁnnnc¢®mexﬂhaCRMyIan1no} -ben20|c aC|d

The title compound was prepared in analogy to example 8, intermediate a, replacing
(2-amino-4,5-difluoro-phenyl)-carbamic acid tert-butyl ester with (2-amino-5-fluoro-
phenyl)-carbamic acid tert-butyl ester (prepared as described in M. J. Bamford, M. J.
Alberti, N. Bailey, S. Davies, D. K. Dean, A. Gaiba, S. Garland, J. D. Harling, D. K. Jung, T
A. Panchal, C. A. Parr, J. G. Steadman, A. K. Takle, J. T. Townsend, D. M. Wilson, J.
Witherington Bioorg. Med. Chem. Lett. 2005, 15, 3402-3406), 2,6-dimethoxy-nicotinic acid
with 4-chloro-benzoic acid ([CAS RN 74-11-3]) and isocyanomethyl-benzene with 3-
chloro-4-isocyano-benzoic acid methyl ester (prepared in analogy to 4-isocyano-benzoic
acid methyl ester ([CAS RN 198476-21-0]) from 4-amino-3-chloro-benzoic acid methyl
ester ([CAS RN 84228-44-4]) as described in S. Kamijo, T. Jin, Y. Yamamoto J. Am. Chem.
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The title conpound was prepared in anal ogy to exanple
10 followed by purification with preparative HPLC on

WO 20080805685 phase eluting with a gradi ent of acePOHEP200$/¢57399

/| water. M5 (ESt) : 542 (I\/+H—|)_.4 nternedi ate
3 ChI oro-4-{2-[2-(4-chloro- phenyl) 5-f | uor o- benzoi m da

]7,](5(1 ly %3f g?%ﬁiﬁ? ?c%i%lwaea% Waar][o(}n w1kt)he§re§ar% d\%: H%LC on reversed

alrmb @@Iymg widneagrpdient®Hf ap‘i:tt)emnled wates. MS (E& pt 2l (My+H).
(2-am no-4, 5-di fl uoro-phenyl )-carbam c acid tert-but g
\ ester vvith(2 am no- 5-f | ugy, |) -carbam c acid
tert but g \ ester (prepared as described in M J.

Al )

B'enzAlcaEahChal 'C A Parr, 3. G S eadman A K

Takle, J. T. Tovvnsend D M WIson, J. W t her | ngt on

Bi oo Let

2 6 ggﬁ%{@g%(ti?gr:o?g‘o 2" @ §:4 clﬁ&% heﬂﬁgk) 45361' aﬁ% ?)gg %é%zmmﬂazol 1-yl]-2-
ahegyl @agyRNITA- hengyqacalrﬂuhyl sefer/amterreechgie dp enZemédioxan, 25 ml

Wafeh arid 0. @h %‘?[96 f‘nrh§l§’ SUARR HAPHRILCmBRbIE IRE Wéte £RILE rTheI solution

(prepared ﬂ to 4-j'socyano-benzoi c aci d nethy
g§§ g}rre@[fgoé Rﬂlg_(bgg-ﬁé ten g_ocd]ng te lr(b(Hip temperature, 16 ml 1M aqueous
14 c&ﬂtfﬂ@n@acﬁ@ Wefcardded zpbiE sta€ing. Tht Siypeneidhevas fillteA3, MV filter cake

At Phee! oo s (56 Saed ol e desived
t@hp«nmblasbplopl@ss solidat i on wi th preparati ve HPLC on
rever sed phase eluting with a gradient of acetonitrile
/ vvaMsr( : 554 (M+H). Exanple 22
4-{2- [2 Chloro phenyl) 5, 6-di fl uoro- benzoi m dazol - |
-yl'1-2-cycl ohexyl -acetyl am no}- benzoic acid To the
sol ution of Intermediates
4-{2-[2-(4-chl oro-phenyl)-5, 6-di fl uoro-benzoi m dazol - |
ay2-14-ZhlaygihehdX¥le-diflabyd- i o oibddaolec aci d et hyl
ester (internediate d) in 25 nm dioxan, 25 m water

and th %56 7 |3)5 IJnl)lt) ITIZUH? H}Ylg({ )glcgﬁu Y )ég : § g (0.35 mol)
BoretZq O 35 ARuRRORS B

wer e | rred for
@@hlombe@zmé @@n.ang 500 grpob’n?homhpelr: atidmes hggedrfo 1G01°C and stirred at

VR A oCcH Q. %ft%? t&hlﬁ’{%&@ sa6d! eﬁ)oy RANwstel Add S mL ethyl
I'tered’ the filter cake washe

The suspe

et W@Hﬁ?ﬂ? &Jﬁr ke Cﬁﬂ&&carwa@]m}a’@dm AdYesugy ?Qﬁéquw rgide
{800n 0hs ddded deidich o1l Tterpgensonsas fliekl 8s& dllitchnd\MBe filter cake
gvas wzlsh'ed gv%tﬂi 1(% Iéthl erllcte?artge[%le %Elgssés were separated and the aqueous phase was

washed with 0.5 L ethyl acetate. The organic phases were washed with 1M aqueous sodium

hydroxide solution and brine, dried over magnesium sulfate and filtered. To the solution,
silica gel was added and the solvent evaporated. The crude adsorbed product was purified
by column chromatography over silica gel using a gradient of n-heptane : ethyl acetate (v/v,
4:1to 1:1) aseluant. The fractions containing the product in pure form were pooled and
evaporated. The remaining fractions were dissolved in ethyl acetate, washed twice with 1M
aqueous sodium hydroxide solution and brine, the combined aqueous layers extracted once
with ethyl acetate and the combined organic layers dried over magnesium sulfate and
filtered. Chromatography over silica gel afforded a second batch of compound. Total yield:
75 g (80%) light yellow solid. MS (ES"): 265 (M+H).
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35

a) 2-(4-Chloro-phenyl)-5,6-difluoro-|H benzoi m dazol e
The m xture of 50.7 g (0.35 nol)

WO 2@9/8s83 no- 4, 5- di f| uorobenzene, 55.1 g (0. 35PCMEP2008/067399

4-chl orobenzoi c acid and 507 g éaol yphosphoric acid was
heated to 160 0C and stirred Ltt this tenperature for

QC '&azo?lm'l' YR SHe i :%5;] ethyl

edter329% aqueous sodi um hydr OXI de solution was added (pH
ca 9). The suspension was filtered over dicalite and

t he *rb ltﬁeesrohﬁﬁ)'ﬁeof\’)@% (0ashesl) wi (S@Qhﬂoré ﬂheﬁﬁmlé &ABLAL BH-
The e were se ted aqueo e was
R%&Zﬁgal leyiny > &%3@% foafr@mwkh Ot @)a%” reaf% [ygdwy carbonate and
&5 €0. B\Bﬁf&)dar‘mﬂddﬂcﬂdﬁhaﬁwa%t& &rkthiyheby el coxirdke ciany M\Ialll@lﬁle) were

i ne, dried,over
SRR PEh Sy R PR R M 5 et OB 116
esaporabedate EﬁmbS&g bdenadydoled-preodacd cthabespunield atilelyAfter 6 h
Qx?Ath lggrac‘r%ﬁﬁfno&ﬂﬁﬂ{ay e AN gsth h‘%acﬁ?hey}?'a@&maacgf &Sﬂrl%gtrer were

. acet at'e
@eqlclsifénxt\fterrihlel1 ?t@@kteia@tw [CTVRETS rﬁ@%@gm@ REXiyFodcdoojed tpidp 8C and was

Sl WREL ROV aRMd L% Q18! dfhe-lﬂ]ﬁsersﬁmi@é wpﬁﬁtted and the aqueous

racti ons were _djssol v hy cetate
Phise eXtctssl With a@q;@i/@%hv eﬁt%}ﬁﬁlv rfd @ginie p %?C%W?fe washed
thrédémed With 600hil ive dvadctuedwsicd @tk bsineXdriedaivedmagiasium $ilifate and
F ft r¥d 1a() t%te%ct)l%tlgﬁd lt heelcv(\?epsb Id? c? r?c{ galgblc | a g rosfat%(ril de crude
ver nmagnesi SUTTAre ah P B SO mal%o raphy
@dﬁerbeshnro@lapt g@ls pafifiat biechlema ebommeatbgaphy ofer elbmagﬁll meing n-heptane :

g_tﬁglae{ceﬁé{ee(bd)l V7\5 8 e B8A%rhk 'p%Hucy %Illtgl\ﬂlrﬁgof{récﬁoni\@e&%%ﬂed -and the

POV cmloéart%d prdrsusRensign diad frEicd- BansuspersipizBs-qoolpr fo an ice
byth laaheXiyltedas ?Ivle 62 aq7shoRbhthle desite@prd@udt AEcAOHeLs k&I, OAS (ES™): 433

éé[ %1 (0.28 no

( -)chl or o- phenyl ) -5, 6-di fl uor o-| Hbenzoi m dazol e in
750 m N, N-di net hyl formam de 116 g (0.33 nol) cesium
calPbdn@blerapbler88) -5 6 {difl @5 odeh)oibridarol-¢ il gk acetid acid
acid ethyl ester (commercially avail able) were added.

The mﬁe%ﬁnmsof*z@ (@%5591019& 0C1a88 - gﬁ -5 -5k éﬁffdo‘ﬂ&

t
for 90 mn. anot % ceS| um carhb

bengrpnidyeal dndiyrd Mh %Cea@: pdd ethplgstesgn &40 Wéd@xml &ég ml water and
ADtED.166 E’n(ﬁﬁ%hﬁﬁ h}&t@x@e@ﬁ&idﬂl‘?‘ﬂfé@é PeratigedMe %uﬁon was stirred for

acet cacdeth est er. re ad
AbFOG% T KSalirig ki S beritr¥ ths SreBi s R parated.
Wad ercsviotigl1 62(InB MA@ dascthlovsacplowere dddeal. Thé rdsakingatigiension was

ﬁﬁ%ec?r the ﬁftg}yéahg&'%h%gl %JlthT\pae[ dtpeﬁlzéltscﬁrf'eg\é\ﬁ{d% 12? @ECI%[U ta g e 21 7¢

ase extracte acet
19980) r’qur ﬁ@de@ﬁ@am@nqme?s\é@tmlé MaskReo: thar(é@ﬂ); mes
w th SQO m ice water and once wth brine, d!rled over
Hﬂ%@f’rwm@%&a&&n@ncb 4- uiﬂu%f@@enngntda,@olsplvlmIzLardlohexvl-
silica. the solvent evaporated. The

éﬁg@é@mn%? benzou: ac1 et?lvl ester

The solution of 3.0 g (7.4 mmol) [2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-
1-yl]-cyclohexyl-acetic acid in 5.4 ml thionylchloride was stirred under reflux. After 1 h the
volatile components were removed at a rotary evaporator, the residue taken up in toluene
and evaporated (three times). The remaining oil was dissolved in 30 ml dichloromethane,
cooled to 0 °C and added dropwise on a solution of ethyl 4-aminobenzoate (1.35 g, 8.1
mmol) and 2.72 g (22.2 mmol) 4-dimethylaminopyridine dissolved in 30 ml

dichloromethane. The cooling bath was removed and stirring was continued for another 4
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adsor bed product was purified by colum chromatography
over silica gel using n-heptane : ethyl acetate (9 : 1

wWQ 200p/08s5E| uant . The product-contai ni ng fracti POFERSNE067399

pool ed and t he sol vent evaporaﬁ&d until a suspension

had forned. The suspension was cooled in an ice bath
tered to ve 59 f the de L r.od

ggﬂ}:eorle%crt jondyas §8P%§ n'\%%/f %%Ls_e)ous/%ﬁ%gc 1 8 lugoﬁJ RS gﬁases

peparatedGhidaho apiveny bhass cgiraitdd witlh dmbb!nqmﬁﬂmdezﬂble chmpiirted organic
ﬁofstzé:’\pgﬁ_éw Ree e bﬁﬁé Qh'lje-@ ot/é}qni%ﬁeéiﬁtnos'ﬂllfgt‘e, Biferd L1 glragorated The

ch] or o- phen [ 'uor.obenzaoi m dazol -
resgfltlf W@w%mw cohwapic r%%atagré? yon gligagel pingheptape : ethyl acetate

ol -Qx@N, : 124/0) &6 el v €8 affotd tHe Qil@cdpdififdl 43l cbldriebWolli(2.6 g, 62%).
Q?q&Sngs ﬁ&n ydrate wer e added. The sol ution was

3 eh M3 at 100 oCc After cooling to room
tenperature the organic sol vent was evaporat ed. Under

stirring 162 m | M hydr oEtingplesc23amidd®4wer e added. The
resulting suspension was filtered, the filter cake
T“ﬁéﬁﬁgcdﬁ‘h %%E%%}%nga b%’e ‘AFH%%B d?'t&hstéé W& %f@'{Ygz (4-

desi red oun as a te sol
9nyl @»d{ﬂ\y]_qrg bea;;o1m1dazol 1- yl] -2-cyclohexyl-acetylamino}-benzoic acid

By ﬂaraﬂ%re(péra@hte SR Pl pak A1 8liufd ) or o- benzoi mi dazol - |

-ylI'l-2-cycl ohexyl acetyl am no} -benzoic acid ethyl

a@wﬁmnhekﬁknan@mﬂi aC|d in54n thlonylchlorlde was

stlrred under reflux. After 1 h the volatile

W@&%Bhé M’@f(?sfﬁy‘@)(;m%a%z@ protary evaporator, the
ue taken up in ene and evapor at ed (three

ena%hlno 0|, was dlssolved |n 30 m

&xa@humbeme@&n@&hyl 4- antnobenzoate (1 35 g, 8'1 mol )
and 2.72 g (22.2 mmol ) 4-di net hyl am nopyri di ne

S di Qr t hane. The cooling bath
eOE"@%SOHd g y%l Q&H& ﬁ%@eéontlnued for another 4h.
The reactlon was poured on 25% aqueous hydrochloric
acid solution, the phases béparediaset and t he aqueous
phase_extracted wi th di chl oromet hane. The conbi ned
9F BanChlRbAHRAVIVSIEIMRS AL tHWhPoiRtiilH8le dri ed over
magnesi um sulfate, filtered and evaporated The
resi due was rifie y col . chro
o1 L el e ST R e o e o g, 5. (0.35 mol)

4-chlovdhnzais aelduads0T g pafypbogphbhe atiHMae healmbm,ll’ﬂﬂ) °@sandl stirred at

Elxé t%h‘ipggﬁlé%cﬂnl %) r%ﬁ‘l %ht%r %06(? % 'to %@ % 51? é mvl\é\?rgt%r %1{1\4'- o IBL ethyl
wt%ewateanddeh (gfdet ive ceolargewi 1@@%@1@2% aquepps E@Jl(lml-hydromde

solution was added (pH ca 9). The suspension was filtered over dicalite and the filter cake

was washed with 1.5 L ethyl acetate. The phases were separated and the aqueous phase was
washed with 0.5 L ethyl acetate. The organic phases were washed with 1M aqueous sodium
hydroxide solution and brine, dried over magnesium sulfate and filtered. To the solution,
silica gel was added and the solvent evaporated. The crude adsorbed product was purified
by column chromatography over silica gel using a gradient of n-heptane : ethyl acetate (v/v,
4:1to 1:1) aseluant. The fractions containing the product in pure form were pooled and
evaporated. The remaining fractions were dissolved in ethyl acetate, washed twice with 1M
aqueous sodium hydroxide solution and brine, the combined aqueous layers extracted once

with ethyl acetate and the combined organic layers dried over magnesium sulfate and
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chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-2-cycl
ohexyl - acet yl am no} - benzoi c acid by chiral preparative

WOHRWD0$EHS r al pak- AD col um). (+)- PCT/EP2008/067399
4-{2-[2-(4-Chl oro-phenyl)-5,6-difl uoro-benzoi m dazol - |
-yl -2-cycl ohexyl acetyl am no} -benzoic acid Col orl ess

Ay By o b S RFRUAL second gk pLiempspg Joral vl
0% g((80pp) light geliivosmdidy | acet yl ani no} - benzoic acid
Colorless solid. M5 (TS) mle (MH) : 522. 2.

My b alB$)a) 26
2- ((?fr?}}%?oro ph)enyl) 5, 6-di fl uoro-|1 H benzoi m dazol e The
50.7 0 5 :

Xv].,acetlc acid ethyl

és-t@rhl or oben20| c aci d and 507 g poI yphosphorl C aci d was

heated to 160 OC and stirred at this tenperature for

90 [ : t _5Q0
g’;[ﬁ t}ré%g%g[on Ok r‘tg 28 8‘1&5229?—(:3?098 ﬁ)hg}fycly\@ 6e(ﬁ1ﬂa§1g) ?’8 00

ool n
e e bt b Dbt dobonte and

Q@g .35 e %W&ﬁlo@i@xﬂ‘@%et&' elcfc?ertﬁﬁ e@t\ﬁe(coghﬁ@ifhaflﬁa@ﬂgble) were
f| | ter cake was s ed et hyl acet at

p”ﬁla%@g%w@%ﬁs Y C? Ahier atgu@gégr Whaie apetber 116 3
vahme darbbidie @nc588-g Btdind-cadelialleacelitgci@ e@ghéster Wras@iled. After 6 h

AtRer TTRa: el s o G O eSPAP BRI R dhuer were
dddetihaftedl2ut (to) reacﬂlomarng)eﬂhemtlam dardtummfast doeleslab BB AC and was
géél?r@&’r ﬁtleLdu:e Thk: Qﬁd‘g% e"i’lf}g ?E{Eal‘ﬁp ”H{e%‘éﬁés W@ése@%ﬂfa‘tgd' gmgl Ry aqueous

umm C ronato r I Ca usi ng a gr adl
phasp exeqstesial wi)«l cthyd agesate Thg/opm gb4ne d orgamge ph asea\)feraswas hed
grbtaihies WhE 5()(? ﬁ%tde@éﬁer%ﬁﬁto%b@i/vﬁﬁ bh%@ Q6L mhghdBinesulfate and
e n e e renmal nin
W%f@-%@ Feltopsda gl Q%Cf A lﬁé%s&téfva%gtﬁ@dfhe crude

ﬁ&dodﬁzd\/p'rbdhldt Maagmﬁadsb;s@ﬂimmmcthﬁaxgxdﬁhysMeu Eﬂl@@ﬂgfﬂl meing n-heptane :

t%\ﬁl ﬁcé als gt%a t e'?w‘g qge Ful%le d OOUS Y%r?tal%)l(gg f?actuons wefe. po\é\qed and the
snl@ant mneasedmmtdm susieasian dibil Ier@IeeldThGusngIgwasmwled in an ice

[ nﬁ 'flllt’efeg tgg vedb 35%%9 of"th%%%él% Reheh a?éolGQéEE’ %’Mgf

Total yiel ht yell'ow soli1d

f*/lzg((’[&w@“{FéMéLéheW}l) 5, 6-di fl uoro- benzoi m dazol -1 -yl 1-

cycl ohexyl -acetic acid ethyl ester To the solution of
5[ 29(4(Qhld8-phényl)-5,6-difluoro-benzoimidazol-1-vl|-cyclohexyl-acetic acid
2-(4-chl oro-phenyl ) -5, 6-di fl uoro-1 Hbenzoi m dazol e

To the solution of 24 g (0.055 mol) [2-(4-chloro-phenyl)-5,6-difluoro-

benzoimidazol-1-yl]-cyclohexyl-acetic acid ethyl ester in 240 ml dioxan, 240 ml water and

7.0 g (0.166 mol) lithium hydroxide monohydrate were added. The solution was stirred for
2 h at 100 °C. After cooling to room temperature the organic solvent was evaporated.
Under stirring 162 ml 1M hydrochloric acid were added. The resulting suspension was
filtered, the filter cake washed with water and dried under high vacuum to give 21.7 g
(95%) of the desired compound as a white solid.

MS (TS) m/e (M-H)™ 403.2.
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in 750 m N, N-di net hyl formam de 116 g (0. 33 nol)
cesi um carbonate and 88 g (0.35 nol)

wWhe@aoswsyT| ohexyl -acetic acid ethyl ester (conP&rEPNSE/G67399

avai | abl e) were added. The m>n<$ re was heated to 100
OC and after stirring for 90 n. another 116 g cesium
catic e}cid %th I

1]-2=¢cyclohexyl-

amimod-banzbigg-id ethylasts cycl ohexyl -acetic acid ethyl
ester were added After 22 h (total reaction tine) the

r eacth oo s %o % 54 GRS <Fz Yo cﬁQrQ‘gh@m) %Sdlﬂg%e&n%mldazol_

i ce er and et
éé{bafrvaké@w;ﬁaetmé &ée“o‘ﬁ’gﬁ’bﬁﬁ’i‘gﬁ *ferwé%%seges\wﬁerg WpAfter 1 h the
eslhyle caegbadms wikaeond ﬂadoﬁm%pﬁram}aﬂﬁ&eme&ak@&hﬁﬁh toluene

b S b s B Bt i ol e at g b Bmetbane,
s@ilet iodh’C ®id ddrlad dedpwisesoradshdattiamef dtimé 4sohmebé¢nzoate (1.35 g, 8.1
e e o R L S by
dlcb]pﬁ(g;petg@@q dihe C()(gjlng byl s Qe aﬂql StirTiRg was contlnued for another 4

RI'oiuehcto@RipduRgl i 290h h@NDudBY &fo@l‘ﬂ@h@ dcianslutibe, the Ehases

sol vent orated until e for d
sha f‘rﬁﬂs%r@‘ﬁﬁ QUCOBOPBRIE A E&W?r%lat gt @Féamgaled organic
phases \Q&egvaél?@f)/@nﬂof)rlhd‘] elrldéswreﬂagi!feﬁdﬂﬂdulfa& Glodred hiebevaporated. The

Sl e Pl By ERoriend i Son Blirpehmning botpng eyt acetare
Lyd] ©hlextyV/v hosedl iiant e affordidhe hide gnnmur@msofconnlegs sobd @55 g, 62%).
nol ) [2-(4-chloro-phenyl)-5,6-difluorobenzoi m dazol -
ng—[]sjgy/g p[h%ylﬁg_@eti c acid ethyl ester in 240 m

di oxan, water and 7.0 g (0.166 nol) lithium

hydrOX| de rmnohydrate wer e added.  The sol uti on was
stirred for 2 h at 100 OC. E%FF@?e%Sooling to room
tenperature the organic sol vent was evaporat ed. Under
$4{ P12 (A¢CHl 62 - pih enly IVt he-ditheind-benmi@aciadove yid-2addbdhexvifaeetylaminot -

%ﬂhﬂl&g ﬁlggagn& on was filtered, the filter cake

er and dried under high vacuumto give

21.7 (95% of the desired conpound as a white solid.

VB (T8 campoynd wis prasurad iganalogy to example 22 from 4-{2-[2-(4-chloro-
PrdrhL 26 LG 0 ARRIWLD 191167 €1 dearion DA ahoT. UaahylLbenzoic
é ycI ohexyl acet yl am no} benzolic acid
& ilgfe &%l ution of 3.0 g (7.4 mml)

[ 2- (4-chl oro- phenyl ) -5, 6-difl uoro-benzoi m dazol I -
gblorleysclobth €G3ph ¥, A6R (TS rakei(¥-H) : 5363 t hi onyl chl ori de
was stirred under reflux. After 1 h the volatile

conponents were renoved ﬁn%g Al gvaporator, the

resi due taken up in t ol uéne an evaporated (three

tinmes The remai ning oil was dissolved in 30 ni
di chF @B%qu@nds were obtained by separation of the stereoisomers of 4-{2-[2-(4-

chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-methyl-
benzoic acid by chiral preparative HPLC (Chiralpak-AD column).

(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-vyl]-2-cyclohexyl-

acetylamino}-3-methyl-benzoic acid.

Off-white solid (45%). MS (TS) m/e (M-H)": 536.2.
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cooled to O OC and added dropwi se on a sol ution of
et hyl 4-am nobenzoate (1.35 g, 8.1 mol) and 2.72 g

W@ 2092805801 ) 4- di met hyl am nopyri di ne di ssol vedPCHEBD0$1167399

di chl or onet hane. The cooling bajh was renoved and
stirring was continued for another 4 h. The reaction

i YA OSDL AL, A5

met%arﬁmowmmm_bmmﬂe combi ned organic phases vvere
washed with brine, dried over magnesi um sul f at e,

blﬂi &Rﬁ@&%h@rm%ymgmﬁ% (Mﬁ{)f e3kgue was purified by

col um chr omat ography on silica gel using heptane :

ethyl acetate ( 1 : Oto 1l 1v/v2 as eluant to afford

the title compound as a coII%tFTrI% €olid (2.6 g, 62%.

M5 (TS) me (MrH) + 552.1 Exanple 25

4-{222{(2-QeChplomet) ghedifl yor & benadiimhidaoslet-pk 12z oichihdag alcetylaminot -

YLdindssyshionasvlcagetyl am no} - 3-nmet hyl - benzoi ¢ acid

zf‘he—cémﬁg—was—pgﬁspar‘e in anal ogy to exanple 22

from4-{2-[2-(4-chl orophenyl)I

- 5, 6T is cpmppBObYATRiChIEa Mbinalagy| P cparpple L3HBleyMedigwtdy fram [2-(4-

A1BRY-ple tmldlfhﬁnmeﬁzcﬁﬁﬁ&azamlwl g@l%h@;fyl a6 QAEIdR$Y methyl 4-
Exanpl es 26

solid (9 TS) me (MH)
%‘ﬂangfﬁ‘?‘ﬁ]g”?‘?riz%gconpounds wer e obt ai ned by separation
of the stereoisoners of 4-{2-[2-(4-

€hlooless-sphié 1971% ). 51B¢TH) frhledMor DENZEA. F1i dazol -1 -yl ] - 2- cycl
ohexyl - acet yl am no} - 3- net hyl benzoi c aci d by chiral
preparative HPLC (Chiral pakl?

(+)-4-{2-[2-(4-Chl oro- pheny
oI - | -yI I 22 cycl ghexyl acet

6 d| fI uoro benzoi m daz
%/I am no} 3- mst hyl - benzoi c
=046-dif 5 nidazi —|].|wl] 2-cvclohexyl-

&%@1&{@) Joéz{ozcﬁczdm Chl or o. phenyl) 5, 6-di fl uoro benzo

I mdazol -1-yll-2-cycl ohexyl acet yl am no} -
% ge,ﬁ. | _r?lggé%%wis preB:f,rgg %wmg?ggqo examf)jle g%%ro@m 3 NBO(’O% {2-[2-(4-
dhl{)ﬂ)rplﬁer(ykb Bhrlddtuwr plhenydinidnz6l- thyll+ dtoyatphiseyl zot tyladero)-bénzoic acid
nﬁéldhrl Fst&ycl ohexyl - acetyl am no}- 3-nethyl -benzoic acid

ester This conpound vvas prepared in anal ogy to

[2- (4-

exanpl e 22, interned from
Light yellow solid (91%) MS (TS) m/e '(M-H)": 556

Examples 29 and 30

The title compounds were obtained by separation of the stereoisomers of 3-chloro-4-
{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino} -
benzoic acid by chiral preparative HPLC (Chiralpak-AD column).

(+)-3-Chloro-4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-benzoic acid.

Colorless solid (24%). MS (TS) m/e (M-H)": 556.0.

(-)-3-Chloro-4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-

acetylamino}-benzoic acid.

Colorless solid (24%). MS (TS) m/e (M-H)": 556.1.
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chl or o- phenyl ) -5, 6-di f| uor o- benzoi m dazol -1 -yl ]-cycl oh
exyl -acetic acid and nethyl 4- am no- 3-net hyl benzoat e.

W@000/086583 solid (97%. M5 (TS) mle (MrH) +: 5BQI/BP2008/067399

Exanpl e 28 53 .

3-Chl oro-4-{2-[2-(4-chl oro-phenyl)-5, 6-difl uoro-benzoi
m dazol -1 -yl I -2- cyclohexyl§cegxa9qlno} -benzoic acid
Thi s conmpound was prepared in analogy to exanple 22
frmﬂs cm(no 4{2 [ 2-(4-

%%Mhm%‘?%%ﬂicﬁ&é@hfe%‘ﬂés%rc aci d met hyI ester. Li ght

yeIIOMISOIId (91% . N5 (195 nie (MH : 556.1
es 29 and 30 The title ound r.e obtai ne
gﬁﬁlafaw’aﬂn 1933 HEPLCR LTSI SXURPIS D tsgsdiate d, from [2-(4-
{lﬂefcﬁplﬁé}wbliﬂ edifhyphebyh)oimidrzdl- f -yl atyolohexyt-atdricdaideindlmathyl 4-
mLuu)§¥ﬁﬂn£b %ﬁ acetyl am no}- benzoic acid by chira
preparative (Chlralpak AD col um) .
% %13 Chl or o- 4- EE %E (4- chloro phenyl ) -5, 6-di fl uor o- be
ploirlesschalid (62%)y Dyweledhedy) @082yl am no} - benzoi ¢
acid. Colorless solid (24@@ VB (TS) nme (MH) :
556. 0.
(-)-3-Chloro-4- {2 [2 (4- chloro phenyl) 5, 6-di fl uoro-be
ql - I oheﬁ%lacet },-b

55161010 baﬂize)mm;mﬂ at e
3-Chl oro-4-{2-[2-(4-chl oro-phenyl)-5,6-difluoro-benzo
m da%f?ﬂs Ebmét)hq;ﬁsl/vg{yﬁtle éYA 91&% 't@%&ﬁﬁ%%ﬁ%ﬁ?h ‘%z@?'(g chloro-

ound pr epar I'n anal o

262 lugratbspraigicazal- byl f}@yﬁl({@xxlzp.cetylammo} 3-tluoro-benzoic
&hd alephypbgayl ) - 5, 6-di f I uor o- benzoi m dazol -1-yl]-cycl oh
exyl -acetic acid and nethyl 4- am no- 3-chl orobenzoate.

ERL oS PO SR MM TR s 5. (MH + 572.2
4-{2-[2-(4-Chl oro-phenyl)-5,6-difl uoro-benzoi m dazol -
-yl I - 2-cycl ohexyl - acet y| Bmnm@és-323x0fdl 33or o- benzoi ¢ aci d

The title compounds were obtained by separation of the stereoisomers of 4-{2-[2-(4-
Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-
benzoic acid by chiral preparative HPLC (Chiralpak-AD column).

(+)-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino!}-3-fluoro-benzoic acid.

Colorless solid (41%). MS(TS) m/e (M-H)™ 540.2

(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino!}-3-fluoro-benzoic acid.

Colorless solid (35%). MS (TS) m/e (M-H) 540.2
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Thi s conmpound was prepared in anal ogy to exanple 22
from4-{2-[2-(4-chl orophenyl) -

WG 209680551101 0- benzoi m dazol -1 -yl ] - 2-cycl ohexy| PEYEP20D&ENG7399

i no} - 3-fluoro-benzoic acid netgwl ester. Colorless
solid (91%9. M5 (TS) mle (MH) 540. 2. Exanpl es 32
and 33 The title conpounds vsterrg %t ai ned by separation
of the stereoisoners of 4- Cf(%

Chl or o- phenyl )-5,6-difl uoro- ben20| m dazol -1 -yl ]-2-cycl
ﬂmnmﬁ%i&dfﬂum@hhmmidazelrl -#il 1 1Rycyehghexyl-acetylaminot-

PIRIBAS - BEIH%‘?C A’c’%—&eﬁ@hés’té}' pak AD col um).
() -{2-12-(4-Chl or 6- phenyl ) -5, 6 di fl uor o- benzoi m dazol

-l-y cl ohexyl acet Iam - 3-fluorg-.benzoi.c
aci AThiEpBPPLE W&%Pﬁeaar(ﬁi%na W SRR 20N I e from [2-(4-
éhl))ro4pliéhy[)2’i 64-1ﬂ’ﬂ'drmbennhmﬁdalzb)l—— byh-dtloheot-acdienzai medar4-amino-

I cyc| ohex 3-f | YQr o- benzoi c
g—éll-ugré/b n oat %% Sussl’ &(%%gﬁ%%/)éleﬁﬁ.‘wg%%yfg)me A5 aieM_ H)
540. 2l nt er rredl ate
@ol{ozlefszfom-(@%‘?/obrMS oR®npIo Md+18) dibFé.Lor o- benzoi ni dazol - |
-yll -2-cycl ohexyl -acetyl anmi no}- 3-fl uoro-benzoic acid
met hyl ester This conpound masmphs ®pared in analogy to
exan‘pl e 22, internmediate d, from][2- (4-

Col orl ess
foam(?O% I\/S(TS) me (MH) +: 556. 1. Exan'ple 34

RGN B A L el Pt

al)e/qrar "Ifhﬁgh HGAEPINEER Hr ay qhegﬁach@ﬂﬂmlgob)’(éréjﬂ@oro -benzoic
Zédh{e@fmléstérz [2-(4-chlor Ophenyl)
5, 6-di f'l uor o- benzoi m dazol - | -yI ] - 2-cycl ohexyl - acet yl am

@8&]855(5953/5%%)55\%%%%’3 g?p@ﬁ),) sepLY! fStEi;hplcgsoggess

and 36 The title conpounds were obtained by separation
of the stereoisoners of Bxap@pl¢sByahd 36

The title compounds were obtained by separation of the stereoisomers of 4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3,5-difluoro-
benzoic acid by chiral preparative HPLC (Chiralpak-AD column).

(+)-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino!}-3,5-difluoro-benzoic acid.

Colorless solid (10%). MS (TS) m/e (M-H)": 558.1.

(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino!}-3,5-difluoro-benzoic acid.

Colorless solid (19%). MS (TS) m/e (M-H)": 558.1.
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chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-2-cycl
ohexyl - acet yl am no} - 3, 5-di fl uor obenzoi c acid by chiral

wWee@pasess ve HPLC ( Chiral pak- AD col um). PCT/EP2008/067399

(+)-{2-[2-(4-Chl oro-phenyl)-5, -pli fl uor o- benzoi m dazol
-1-yl'l-2-cycl ohexyl acetyl am no 3, 5-di fl uoro-benzoic
gglsdl Col orless solid (100/<)mt61[@eé1 S) me (MH) :
-)-4-{2-[2-(4-Chl oro-phenyl)-5, 6-di fl uoro-benzoi m daz
{24[2y #1Cldoroyphaniib xa6 ;d&hm¢~bﬁnmm1dazol 1-yl]-2-cyclohexyl-acetylamino}-

35511@uéﬂ0%901@§ﬂa%&hﬁ%tgf Col orl ess solid (19% . M5
(TS) nie : 558 T Interrredlate

é 4Ch|‘£ lT;fgdlfluor Enzmm azo
yII {5 cYRPEHRIY S Bi‘ﬁ@érh? 3eY 16 KRRl PO P BIBEN36) from [2-(4-
adoeb-piedriyi)l5, e—slﬁihrora'*h)leﬁzcﬁmliﬂmulnﬂyl/]@csfclphﬁp'&la&dlclamd 4-amino-3,5-
rf‘l]%lo%)cg& tZ(())ICeXa l ?S I' t%glne% 1ne Sa{)rs(e)m [2 (4-
oro-p eny r‘g‘y 15 g dor o>'beRzoi m dazot™ 1-yl]-cycloh
Xyl -acetic aC|d 4-am no- 3, 5- difluoro-benzoic acid
i:hxﬁlloysfp@m (Z6)-045 HESoyrd @ hE) ag743base. Li ght
yell ow foam (73%. M5 (TS) me (MH) +: 574.3. Exanple

37 Exam le 37 o
4-{2-[2-(4-Cnhl oro-phenyl) - i fl uoro-benzoi m dazol - |

'4 y# |[' 3'4 C%jg gl qoghﬁ%%'m%fé d¥f uQro- rl])or}lzmmicl%¥al XH- —QVCL()%exxﬁvacetvlam1no}

T arrail

B cganodbdriZe{c2eid4 - chI or ophenyl ) -
5, 6-di fl uoro-benzoi m dazol -1-yl]-2-cycl ohexyl -acetyl am

I
B L e O
le.tm}) gqﬂ;uogo hemcém#h?‘p t-&l]-2-cyclohexyl-acefylamino}-3- cyano enzou:
4eid %reh?yi e4er@Y eqhPBEMEH LopBakh 4d RRsP@INATLMeHazol - |

-yI | - 2-'cycl ohexyl - acetyl am no}- 3-cyano-benzoic acid

onpound was prepared in analogy to
&ﬁb@/ﬁwﬁit é%nédl ate d, from][2-(4-
chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-cycl oh

exyl -acetic acid, 4-am no- 3ateoyahaebenzoi ¢ aci d net hyl
ester and N, N-diisopropyl ethyl am ne as a base.

QQECPQ'( @%hl&%aﬁ‘ﬁ&q%ﬁ"@ 6-d¥Rickd-Bn BiGida M- yIT=2- é@ﬁ)h%xvl acetylamino}-

3 cvano benzou: acid methyl ester

This compound was prepared in analogy to example 22, intermediate d, from [2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid, 4-amino-3-

cyano-benzoic acid methyl ester and N,N-diisopropylethylamine as a base.
Colorless foam (20%). MS (TS) m/e (M+H)": 563.3.
Example 38

3-Chloro-4-{2-[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

benzoic acid methyl ester

This compound was prepared in analogy to example 22 from 3-chloro-4-{2-[2-(4-
chloro-phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-benzoic acid methyl ester

to give the title compound as a colorless solid (60%).

MS (TS) m/e (M-H): 522.1.



10

15

20

25

3-Chl oro-4-{2-[2-(4-chl oro-phenyl)-benzoi m dazol -1 -yl |
- 2-cycl ohexyl -acetyl am no}- benzoic acid nethyl ester

waiog/ogisapound was prepared in anal ogy to exanpCBERR08/067399

from 3-chloro-4-{2- [2-(4- 56

chl or o- phenyl ) - benzoi nmi dazol -1=yI ] - 2- cycl ohexyl - acet yl

am no}-benzoic acid neth £ t ive the title

conmpound as a col orl ess Pé(XaIn%)gesegr(? %&I\/IS (TS) me (MH

: 522. 1. Exanpl es 39 and 40 The t|t| e conpounds were

obt aifh‘éatlmprmépmdawecﬁr\otdalnﬁd]by saparasion ©b thersseredisomers of 3-chloro-4-

Ffl ALRofs-phenyl)- benzo1m1dazol 1-yl]-2- cyclohexyl acetylamino}-benzoic acid
4-'ch oro-p yl ]-2- cycl ohex

gﬂeth:y %%Vlbé( Hal}PrS%%YecH%%@ éch'é%lﬁ% Aé%@élﬂm% chiral
preparative HPLC (Chiral pak- AD col umm).
(+1) 3-8hGrbor-2-2-{ L2 chldrd-gh et obarzptieid ¥iol -1b@ h 2 aiyabdagbhedtylamino! -

I hex acetyl am no}- benzoic acid nethyl
M@ﬁe@ solid (21%. M5 (TS) me (MH) :
520. 2.

@OW@SS@QH@KZJL%)-MS (B5) maledM-6bo5phényl ) - benzoi m dazol - |

-yll -2-cycl ohexyl -acetyl am no}- benzoi c acid nethyl
@IﬁChlor@ql{Q[ﬂZe@Sdﬁ&loLﬂleﬁ%@—%enzdﬁl&a-E&lm &2 -CMidtexyl-acetylaminol -
0. 2. ternedi ates a)
Yyl )-benzoi m dazol -1 -yl I -cycl ohexyl -
etic acid ethyl ester This conpound was synt hesi zed i n
@nhirlegpysotid (20aPILE (T mieridethedl@te b, from 2-(4-
chl oro- phenyl) - I H benzoi m dazol e (commercially
avai | abl e), bromp-cycl ohexyl:acati& acid ethyl ester
(commercially available) and cesium carbonate, to
provi de the final conpound as a colorless solid (58%.
2 h -b idazpl- lhwl] cyclohexyl-acetic acid ethyl ester
[ 2- (4- Chl or o- phenyl ) benzoi m dazol -l -yll-cycl ohexyl -
eti CThE icdmisbhﬁd GaNPatgizves SMlvighesbaathlé 1, alﬁtah@@ﬁattee from 2-(4-

qﬁgﬁjgﬁlqﬂ‘/ 3 1benz_l?lw(%a2018)§E?IBWSWIBXX%‘S%%&GSQ 081 ?yﬁ&h}éxy)l acetic

ecstﬂ elrhyt @teg i(wemmleeiadle sivaikbdl e @ oesndn asrbanate] torpresde the final

oro ?C{O&(NFﬁ& %ﬁh(% gl\/:);ben;/I ?67b2n28,) m dazol -

%%/@rs) 4 -C ilﬁ))hex I-acetyl am no}- benzoic acid nethyl
1’1’16

Z

b) [2-(4-Chloro-phenyl)-benzoimidazol-1-vl]-cyclohexyl-acetic acid

This compound was synthesized in analogy to example 22, intermediate ¢, from [2-
(4-chloro-phenyl)-benzoimidazol-1-yl]|-cyclohexyl-acetic acid ethyl ester to give the

desired compound as a colorless solid (99%).
MS (TS) m/e (M-H)™: 367.0.

¢) 3-Chloro-4-{2-[2-(4-chloro-phenyl)-benzoimidazol-1-vl]-2-cvclohexyl-acetylamino}-

benzoic acid methyl ester

The title compound was synthesized in analogy to example 22, intermediate d, from
[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-cyclohexyl-acetic acid, 4-amino-3-chloro-

benzoic acid and using pyridine as a base.

MS (TS) m/e (M+H)": 537 4.
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The title conpound was synthesized in analogy to
exanple 22, internediate d, from/[2-(4-chloro-phenyl)

WO b@angisas dazol - 1-yl] -cycl ohexyl -aceti c aci dPCT/EP2008/067399

4- am no- 3- chl or obenzoi c acid a&g usi ng pyridine as a
base. M5 (TS) me (MtH) +: 53774. Exanple 4 1

4-{2-[ 2-(4-Chl oro- phenyl) - 536 %ﬁ iuoro benzoi m dazol - |
-yll -2-cycl ohexyl - acetylamno?l % nmet hoxy- benzoi ¢ acid

Thi s conpound was syntheS|zed in analogy to exanple 22
i 22 4 44Chlor-§ nt-difheneibenzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-

3§n§hghi$&gggagﬁn20ln1dazo|-|-y|] 2-cycl ohexyl -acetyl a
m noj - 3 nethoxy benzoic acid nethyl ester to give the

t | t | h %ggg ?v?lst %f?ll orl gflzl asflg olgg to gxﬁlﬁple %SerTSzf ﬂz (4-chloro-
ﬂh&@DEQékMﬂ&hbdkﬁmnhmmubD}51G}dwhﬂwﬁﬂama@nnnnaaﬂaﬁahehzbmuom
ag%l Hle%h ¥%C[£:rotr(])exxye haEHL go un(():l}as color egshs% i &QF)/D )ZOI c acid
es I's conpound was sy Nt hesi ze anal ogy
to exanple 20, |nterned|ate d, fron1[2-
V£ @I9) ot/e (MhENYFI2-6, 6- di f | uor o- benzoi m dazol -1 -yl ]-cyc
| ohexyl -acetic acid (exanple 22, internediate c),
4- am no- 3- net hoxy- benzoi ¢ agikgnémithyl ester and using
pyridine as a base to afford the title conpound as a

2—35?5 (ES(JShl(S)r%l ét‘f'en%‘%yg dldv%r(r)nbenéol}/lntl_(?azol 1 Vﬁgl—cvclo%)éxvqpacetvlamino}—

AAﬁahbﬁfbdudthMQnﬂhdnyk}-5,6-d|f|uoro-ben20|n1dazol4
-yll -2-cycl ohexyl - acet yl am no} -

3-1 r . fl s 40h gﬁﬁﬁﬁ‘%&s %91izgd f?lceanI Eglt(?%&?@é)w %t@ﬁﬁediate d, from [2-

eS|ze In ana 0 exanp
QZ ¢hloropphenybhi, erdéfpes ﬁqeylzmmldazol 1-yl]-cyclohexyl-acetic acid (example 22,

trverrediahd @Oﬁanﬁﬁ&%qthﬁﬂhlgb 7 Bbnotddcld 121&91)}’/%«1;]5%{?%&1 |tusﬁ§ ?%ﬁhﬁe as a base
uor o yl benzoi c yl ester to

fr B Hhaedq ot onsg A BGAETES AL st sl d (79% .

Ms me (MrH) +: 590. O I nt ermedi at e

W12/ Q4(H) CitleBrio- phenyl ) - 5, 6-di f | uor o- benzoi mi dazol - |

-yl -2-cycl ohexyl -acet yl am no} -

3-trifluoromethyl-benzoic ggi, gﬁ?&ﬁyl ester This

conpound mas syntheS|zed in anal ogy to exanple 20,

nt er nedi ate d, m [ 2-
4 { 2-[2-(4- Chloro phenvl) 5 6-difluoro-benzoimidazol-1-yl]-2-cvclohexyl-acetylamino}-

3-trifluoromethyl-benzoic acid

This compound was synthesized in analogy to example 22 from 4-{2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-trifluoromethyl-

benzoic acid methyl ester to afford the title compound as a colorless solid (79%).
MS m/e (M+H) ": 590.0.
Intermediate

4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

3-trifluoromethyl-benzoic acid methyl ester

This compound was synthesized in analogy to example 20, intermediate d, from [2-
(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid (example 20,
intermediate c), 4-amino-3-trifluoromethyl-benzoic acid methyl ester and using pyridine as

a base to afford the title compound as a colorless solid (74%).
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(4-chl oro- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1-yl]-cyc
| ohexyl -acetic acid (exanple 20, internediate c),

Wa2@a0s553- t ri f | uor omet hyl - benzoi ¢ aci d net hyl PEFER2008/067399

and using pyridine as a base tg,afford the title
conpound as a coI orless solid 499 . M5 me (MrH) +:

ggﬁlg}eéy@ﬁﬂg 2 [ 5, 6-difluoro-2-(4-trifluoronmethyl-p

henyl ) - benzoi m dazol -1 -yl lacetyl am no} -benzoic acid
Thi s conpound was prepar ed Bxmpedtdgy to exanpl e 22
from4-{2-cycl ohexyl-2- [5, 6-
qﬂ{ blcyeropedi 04rstd- Hfﬂ'uléﬁf Qrmtthﬁhomwl)ph@ﬁﬂmkmo%wkoltr vl|-
g@ -lacet ['am no} -benzoic acid ethyl ester. Colorless

nz S) mMme (MH : 555.9. Internediate
4-{2-Cycl ohexyl -2-[5,6-difluoro-2-(4-trifluoronethyl-p
henyThisbempound dagmlephred il acddgyltarkaople 2D &onot-¢2-agildhexyl-2-(5,6-

1.
? alfﬂ %Z(ELjﬁgd%%ﬁe%ﬁgohgﬁylgi)fz%oﬁglr é(% 10@0 a)ml%o} benzPlc acid
etbylessteand 0.15 M (0.14 g, 1.23 nmol)
cycl ohexanecar boxal dehyde was stirred for 10 m n.

CBRMessBoBS (5% )L 1\2§(1‘8mh/)e (#r-Epyr. Ig% goronet hyl ) benzoi c

acid and after another m n. 22 g (1.23 nmol)

4-i socyano- benzoic acid etg% er vvere added. After

2 1 h 3 m 4M aqueous hydr tﬁ’fnd? ifeacid were added and

stl rri ng contl nued for anot her 16 h. The solvent is
iockothe % @- i g ' anmimpfdazol-1-vl]-

GBI L Szo1d‘@dc?5th?lné§te:§: Ndi et hy! f or mami de_and
Tl PLC to give the desired
conpound as coI orless solid (7%9. MS me (MH

586. 1he Ebaqhﬁﬂ U430 g (1.23 mmol) (2-amino-4,5- d1ﬂuoro -phenyl)- carbamlc acid
éerwut%/é‘ste@ AeX Y15 i[(B-1klg ypwnarn&wlc@dﬁ{elch@ﬂmmwhyﬂh QY stirred for

M TouRB e o bR ARBE oD BEEAR G5y Ghptoter 5 min.

@-22 2 ty8 hohely yis@yhfo-benzoic acid ethyl ester were added After 21 h 3 ml 4M

%dpﬂ:‘d[l? B%Trgé‘hlgilé %dld‘ Wef%:n%ltd Y gnd') {’[ﬁ'ﬁ%‘% ):01?@1{11268 6@% a%%ﬁ?dr 1% 1Y 'he solvent

oy ARpr{BAe rv g 981 1 A W) re o peekg il atoger and NN
dimethylformamide and purified by preparative HPLC to give the desired compound as a

colorless solid (7%).

MS m/e (M+H) ': 586.1.
Example 44

4-{2-Cyclohexyl-2-[5-fluoro-2-(4-trifluoromethyl-phenvl)-benzoimidazol-1-vyl]-

acetylamino}-benzoic acid

This compound was prepared in analogy to example 22 from 4-{2-cyclohexyl-2-[5-
fluoro-2-(4-trifluoromethyl-phenyl)-benzoimidazol-1-yl]-acetylamino}-benzoic acid ethyl

ester.

Colorless solid (64%). MS m/e 538.1 (M-H)".
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4-{2- Cycl ohexyl -2-[5-fluoro-2-(4-trifluoronethyl-pheny
| ) -benzoi m dazol -1 -yl | acetyl am no} -benzoic acid ethyl

W@2108/080F83 s conpound was prepared in anal ogy tRCEEKRI9PS/E57399

43, internediate, from (2- .59 -

am no-5-fl uoro-phenyl)-carbam T acid tert-butyl ester,

cycl ohexanecar boxal dehyde, Irﬁém(lftz i’ciltfl uor onet hyl ) benzoi c

acid and 4-isocyano-benzoi ¢ aci efhyl ester. Light
M me (MrH) +: 568.2. Exanple 45

_P aRrove r‘ﬂ h i Y- .l

) rGIN ANy !.fu:‘f.h, [ O ZOUITH Y

adhllardin®Y-BRMEX¥did BRGL &legM NO} -

3-trifTuoromethoxy-béenzoic acid The title conmpound was

synthesi zed in,anal o 0 ex le 22 from.4-{2-[2-(4-
chl of & sAERg Y SeeLigPAed G At b Rl é?llptﬁ{y’@f(ﬁlztec@eﬁn (2-
afn&woy s -flaoss-phaiyl )n@ibanictatidftbrduoresttg xyol denztdcarbagildehyde, 4-

thyl to .give the .desire onpou s.colorless
B o a0 oo P ot S g Beri BB S 3§
4;%2-[2-(4-Ch|oro-pheqyl -5, 6-di f| uoro-benzoi n dazol - |
Light bipweyfopmHaxsp) -Me en/y (dhtitho} 568.2.
3-trifluoromethoxy-benzoic acid nethyl ester This
compound was synt hesi zed i reapglogy to exanple 22,
internediate d, from [2- o
i e dhesk s € aluns DediotRi 8l S8Rl g s laminol.
3-taflumonithaxiyfienosiondtl hoxy- benzoi ¢ acid net hyl ester
and using pyridine as a base to afford the title

co ”‘gg’;{‘ﬁﬂ9@@%@&%%?&@3%% GRARy o\ RapR22H S (M- (4-

ghlpro-phenyl) - Ghrideftusrpthepyaipidgzel- Lt o2-petohskyliagatysminoly 4
tratioYEmOMexy be BeRt M PR 1h9 estd? @6 SR E ehAfdsBledTErsp GARIRRYOMrless solid
%ﬁ synt hesi zed in analogy to exanple 22 from

A ?/?-' [ 2- (4-chl or ophenyl) -
5-fl uoro- benzoi m dazol -1 -yl ]-2-cycl ohexyl -acet yl am no}
Mee(TApnTe &eli-H) ebliyd. ester. Colorless solid (86% .M
(TS) mMme (MH : 504.1. Internedi ate

Intermediate

4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

3-trifluoromethoxy-benzoic acid methyl ester

This compound was synthesized in analogy to example 22, intermediate d, from [2-
(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid (example 22,
intermediate c), 4-amino-3-trifluoromethoxy-benzoic acid methyl ester and using pyridine

as a base to afford the title compound as a colorless solid (85%).
MS (TS) m/e (M+H) : 622.0.
Example 46

4-{2-[2-(4-Chloro-phenyl)-5-fluoro-benzoimidazol-1-vl]-2-cvclohexyl-acetylamino}-

benzoic acid

This compound was synthesized in analogy to example 22 from 4-{2-[2-(4-chloro-
phenyl)-5-fluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-benzoic acid ethyl ester.
Colorless solid (86%).
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4-{2-[2-(4-Chl oro-phenyl)-5-fl uoro-benzoi m dazol -1 -yl |
- 2-cycl ohexyl -acetyl am no}- benzoic acid ethyl ester

wabiog/ogisapound was synt hesi zed in anal ogy to eRGHPP08/067399

exanpl e 43, internediate, frop% i
(2 am no- 5-fl uor o- phenyl )-carb nic acid tert-butyl
X ar boxal dehyde, 4-chl oro-benzoic

@ggndgg ggcsgﬁg benzoic acid ethyl ester. Ms me
(N%FD +: 534 1. Exanple 47

4-{2-[ 2- (4- Chl or o- phenyl ) - bnteimesige benzoi mi dazol -1 -yl |
-2-cycl ohexyl -acetyl am no}-3- fluoro-benzoic acid This
@QMQHM:M&% Sl h es186Q - behzaMaH Y- 1119] -8 %3ABh &yPacetyl@flinol -
i 2: h1oropheny|)
Ee pﬁﬁ?ﬁl%c”Lu.h1dazol-I-yI] 2- cycl ohexyl - acet yl ani no}
-3-fluoro-benzoic acid nethyl ester. Of-white solid
( 899 his MEMpd®)d whesypitteslyed in5@@logy td extagrpieehiaatpde 43, intermediate,

[ y I dazol -1 -yl
ﬁﬁi”Z@Z %mf%‘é h&r e]fkpf{agﬂ‘n Ja}lﬂ EEE ?Eeg} gﬁ %%égi c acid

Kar@sarboxert@ﬁhy @&nﬁd@n@dbamglcgyﬁtahéélrlz@fdamm ervaiowyd ethyl
ggkﬁmanple exanpl e 43, internediate, from
(2 am no- 5-fl uoro-phenyl)-carbamc acid tert-butyl

r necar boxal dehyde, 4-chl oro-benzoic

/%@@¥é5 Eﬁgﬁo 4-i socyano-benzoi ¢ acid net hyl
ester. Light brown foam (15%. M5S me (MtH) +:
538. 2. Exanpl e 48 Example 47
(4-{2-[2-(4-Cnhloro-phenyl)-5, 6-difluoro-benzoi nm dazol -

y b g@r}{&lo— 1) -PAESML % . -y AGREYEa@18hinot-3-
zgig afidom (4-{2-[ 2- (4-
chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-2-cycl
oheXths 6@y liadivaodynEheiyd inrandlel k€ eagie 21 Ay £51-€7-(4-chloro-

%0 & )- §) k d L h%n%ﬁfx@[i?:&l%ﬂ? gscggl gexy g%egﬁ%}ga}%ét ehuoro benzoic acid
methyl ester. Off white solid (89%).

MS (TS) m/e (M-H): 522.2.
Intermediate

4-{2-[2-(4-Chloro-phenvl)-5-fluoro-benzoimidazol-1-vl]-2-cyclohexyl-acetylamino}-3-

fluoro-benzoic acid methyl ester

This compound was synthesized in analogy to example example 43, intermediate,
from (2-amino-5-fluoro-phenyl)-carbamic acid tert-butyl ester,
cyclohexanecarboxaldehyde, 4-chloro-benzoic acid and 3-fluoro-4-isocyano-benzoic acid

methyl ester.

Light brown foam (15%). MS m/e (M+H) *: 538.2.
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(4-{2-[2-(4-Cnhl oro-phenyl)-5,6-difl uoro-benzoi m dazol -

| -yl'l -2-cycl ohexyl -acetyl am no}- phenyl) -acetic acid
W@elhswsss er This conpound was synt hesi zed i n BCEHER2PY8/067399

to exanple 22, internmediate d, . from]|[2-

(4-chl oro- phenyl )-5, 6-di fl uoro- ]benzoi m dazol -1-yl]-cyc

| ohexyl -acetic acid (exanpl ternedi ate c),

(4-am no- phenyl) -acetic achle('ij'%l(e%)tlerfhi1 ester and

7- azabenzot ri azlol - | 3

me (MFH) + 566. 3. Exanple 49

2-(4 2- Chl or o- di f | uor o- zoi m

-1 - ﬂ“? lée e@ww&wég%%¥ hin a?ab%y o %BWBEF?;}JWP)(Q 1812-(a-
embﬂppkmiyb 5164dd1uﬂﬂ&bten:td1mdmmpwr]dz watoheyyltdeetslanddoj-phenyl)-
an | 8xa o
BTG RN sl S5 B Boirint (s ishitubfing HESATqee st 22
ohexyl -acetyl am no% 3-fl uorophenyl) -propionic acid
MMWIS) aye éM-HCob¥ri-ess solid (93%. M5 (TS) me (MH)

. 568.0. |ntermnediate
2-(4-{2- [2 (4- Chl or o- phenyljean&tigtkf | uor o- benzoi m dazo
| -1-yll-2-cycl ohexyl acetyl am no} -

| e
-acetylamino}-

Dlmetrﬂ't) naacduaﬁced elt.hvlf dsem
[ 2- (4-chl oro-phenyl) -5, 6-difl uoro benzoi m dazol -l-yl]-

CyC| ?H@&ﬁln gﬁIE(f IvGs %‘ﬁ'ﬂﬁ:s&g ﬁ)é?’to é)& l gﬁn&c?late d, from [2-

- -an1no uor eny oni Cc usli n
214 c araral uogyﬁeam@l olal yHs@cl O@Wbﬂcféwaﬁdaﬁqmple 20,

fn?é}%edlali@c 43 o heJﬁ }1561%&1(:13(:1(5&% fslér afd Ob(7 azabenzotrlazol 1-yl)-
{2\1 N %fl\f té pgﬁgg{}lﬁl_gcléqexgﬁlé%ﬁ()ﬁ%?spﬂgte t(l)'I %{Vg thee CZSS'IC con?;%c?und asa
Zellomufotid-(8@iy| ) - 2- met hyl - propi onic acid The title

conpound was synthesized in analogy to exanple 22 from

g/ﬁ%r({ﬁq%ﬁ% %66’57’ 6- di fl uor o- benzoi m dazol -1 -yl ]-2-cycl

ohexyl - acetyl am no} 3-fluor ophenylge

2- et hyl - propi oni ¢ aci d nmetlgmpist%er . Col orl ess solid
(88% . Ms (TS) me (MH : 582.0.
2-(4-{2-[2-(4-Chloro-phenvl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenvl)-propionic acid

The title compound was synthesized in analogy to example 22 from 2-(4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-
phenyl)-propionic acid ethyl ester.

Colorless solid (93%). MS (TS) m/e (M-H)": 568.0.
Intermediate

2-(4-{2-[2-(4-Chloro-phenvl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenvl)-propionic acid ethyl ester

The title compound was synthesized in analogy to example 22, intermediate d, from

[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid (example
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I nt ernedi ate
2-(4-{2-[2-(4-Chl oro-phenyl)-5, 6-di fl uoro-benzoi m dazo
WO 2000980552- cycl ohexyl acet yl am no} - PCT/EP2008/067399
3-fl uoro- phenyl) - 2- net hyl - prop&)nl c acid nethyl ester
The title conmpound was synt hesized in analogy to

t er medi
E}H?t‘z‘% it o) orSrryon Bubkor M mpiogicacitang o
iglettybyyino hyeitling aaeibdsel exanpl e 22, intermediate c),
2- (4-am no- 3-fl uoro-phenyl)-2-net hyl - propi onic acid
@Efol?DéLs f%%h?'ﬂ%?q\/ly%/@%lvﬂﬁ)m 58 hyl ami no) pyridine as a
base. Col orl ess foam (549 me (MH) +: 598. 2.
Exanpl e 51
3- (4-{2-[2- (4- Chl or o- pheny! 58P ¥} £ | uor o- benzoi ni dazo
[ -1-yll-2-cycl ohexyl acetyl am no} -phenyl) -propionic
2¢1d2 The4tGCHlbm- nlmmbtm@dvﬁamrs%nntwmuched 1 -l | R efctidnextlo

zol -1-yl]-2-cycl
ohexyl - acetyl am no} phenyl )- propionic acid ethyl
est efhe B¢ grmeamdspsisunthysog, in yalogigp W@PkﬁMﬂkﬁyomZ (4-{2-[2-(4-

3r01 h ST@Ql'lfﬂIo@o ben201m1dazol 1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-
h f 4- Chl or o- d| fI uor o- benzoi m dazo
ph ffnyyr

DroHeRy g %ﬂﬁ’?‘ﬁb} - phenyl ) -propionic
acid et hyI ester The ti tI e compound was synt hesi zed in
enbirlespsotid (830anPILe (T mieriMeHyedBade d, from

[ 2- (4-chl oro-phenyl) -5, 6-difl uoro-benzoi m dazol -1-yl]-
cycl ohexyl -acetic acid (exapp hﬁe(ﬁg i nternmedi ate c),

3- (4-am no- phenyl) - propl oni ¢ acid ethyl ester,

O 7 a%abecnzlotrl azol

[Hiotenbs mid; 12
%eﬁﬂilﬁin@'}i?asﬂlﬂfr@ﬁﬂﬂeﬁm Q&net@l' @Jo'pﬁﬁrﬁc zfdi)d hﬁtﬂvﬂ&%r WS

(TS) me (MrH) +: 580. 2. Exarrpfe 52
uor o

2- imd
T T R R R a0, 1 PR R Ry medte , from
{2ﬁf43phllom phayl)eb, EﬂddluqrMbenzmnpdnznbl 1 wHscysphthbsiaedcidiexample
| 2 N
SRIRBhES ST o Bt IR M Gt iy g gt v
oeRyNg 4 it mw)m’lﬂlluﬁo%ﬁ@ﬂ}ﬁé%yl ) - propi oni ¢ aci d
nmet hyl ester (internediate a). Colorless solid (80%.

Bl TES) folith & 549 . HIS m/a 681-+H) *: 598.2.

Example 51

3-(4-{2-[2-(4-Chloro-phenvl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-phenyl)-propionic acid

The title compound was synthesized in analogy to example 22 from 3-(4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-phenyl)-

propionic acid ethyl ester.

Colorless solid (78%). MS (TS) m/e (M+H)": 552.1.
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I nt ernedi ate
3-(4-{2-[2-(4-Chl oro-phenyl)-5, 6-di fl uoro-benzoi m dazo

WO 2009981552- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3-fluoro-phenyl)-propionic acigd, methyl ester The title
conpound was synt hesi zed in anal ogy to exanple 22,
internediate d, from Intermediat

[ 2- (4-chl oro- phenyl) 5, 6- di FFURFE? Benzoinidazol-l-yl]-
cyclghexyl acetlc afld (exanple 22 _|nteran|ate}f)

e&H8Imin®? Hohenyl)-propionic ac1d ethyl ester

azabenzotrlazol-l-yl)-N, N -tetranethyluronlum

N, N,
A T G R IR NS R B SN
- alﬂloﬂa?ﬁha{yBFEmc’Sﬂm‘Bb-SbeﬁimEMdiﬂpl &-yBya®hexyl-acetic acid (example
Z%Frtat?ﬂ[enz%cﬁ'c?to dno %‘? acl dl a Cﬂrg ava 9 J(I‘L/e?l{?sl esC[]@r, Oh§7r %ﬁabenzotnazol—
wt)thwN -ema@retlm}ﬂunomtén rlsfdafhtcegplmsph@tn dndh N-etbyldiisopropylamine.
descri bed
égio‘i’l‘é/ss(soild @46(0/6)' {I\ZS g Qﬂfewnqq :BBgnYy! ) - 5, 6-di fl uoro-be
nzoi m dazol -1 -yl cycl ohexy acetyl am nol -
3-f 1l uoro- phenyl) - propi oni c_ aci lorless solid. M
(TS) me (MI—I) : 568. 1. (+;:Exampe%)
3-(4-{2-[2-(4-Chl oro-phenyl)-5, 6-difl uoro-benzoi m dazo
B%h%QHB(2(ﬁﬂohﬂﬁﬁxwh&t@ﬂﬁhammm@hanﬁmi&ubraHﬂhewﬂﬂmxﬂ—

3- (4 {2 ég (4 Chl or o- phenyl ) -5, 6-di fl uor o- benzoi m d

| -] - 45@@@941@@,1}1@}13 ogy to example 22 from 3- (4 {2 [2-(4-
a‘ﬂf)}dJﬁl'ié?fyF)h?&)ﬂhﬂuo%%@hﬂﬁhﬁda@&' fyfertydiHey)1- a%@tty%hnf[&‘}e.’) fluoro-

0L Seetng e Syl zed [ gl o6y (0 exarplc

[ 2-(4- chloro phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ] -
Cybirleksaolid {&106}. IMS EL9)dn/feeXaiPI: 6620, i nternmedi ate c),
3-(4-am no- 3-fl uoro-phenyl)-propionic acid tert-butyl

ester and using 4-(di methyl }H%{% yri di ne as base.
Light brown foam (78%  NGAPAIHAE) 4 626.3. The

stereoESoners of above hhternedlate wer e obt ai ned by

éa%dﬁnk@%Bahkﬁoﬁﬂmﬂhh@hﬁn&heaMH}n&hﬁedkfIuoro'ben20|m

dazol -1-yl]-2-cycl ohexyl acetyl am no} -
3-1l YRE Ba® po%‘ﬁ’o&ndpvga%glyr?tﬁlescizeﬁq}l gnetllegg); tobelilig I[)le:eﬁt, Hltermediate d, from

[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid (example

22, intermediate ¢), 3-(4-amino-3-fluoro-phenyl)-propionic acid methyl ester, O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate and N-
ethyldiisopropylamine.

Light brown foam (38%). MS m/e (M+H) *: 584.1.
Examples 53 and 54

The stereoisomers of example 52 were synthesized through acidic cleavage (formic
acid/isopropanol (1/1 v/v), reflux, 17 h) of chiral tert-butyl ester of intermediates b1 and b2

as described below.
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Colorless foam (30%. M5 mle (MrH) +: 626.2. b2)
(+)-3-(4-{2-[2-(4-Cnhl oro-phenyl)-5,6-di fl uoro-benzoim
wW@l2000/08155%/1 ] - 2- cycl ohexyl acet yl am no} - PCT/EP2008/067399
3-fluoro-phenyl)-propionic acid, tert-butyl ester.
Colorless foam (35%9. Ms me (MrH) + : 626.3. Exanple

-acetlc aci d To a sol utlon of

Céro{rl%ss[s%h&%glaifgyﬁyeo(h@nyj )568,16- di f | uor o- benzoi ni dazol -

ﬁhe@lhdrﬁrnohcetﬂlane 1:(h§nm brMﬁSmaddéd t ri fl uoroacetic acid

(1.5 m). After 2h, thesolvent was renoved under

. r iing oil (78 ny, 719
ggﬁ)llﬂ%?s?sf) ggqﬁggﬁgs Z%@ldn%)sl%r?%t he ref ri gerator.
Li ght - brown solid. I\/ISrﬂefw 570.2. Internedi ates
a) (3-Fluoro-4-nitro-pheno 9fmeét9é‘ts| c acid tert-butyl
ester To a solution of 3-fluoro-4-nitrophenol (1.57 g,
4)03 AD3 - XZJ(mdﬂld\l@LﬁTﬁhVNJ5(63?iﬂgﬁ}&ﬁer{zbﬁniﬂaiolweﬂg—Zacdﬂbﬂexvl—

an

%%‘ : : : £ § 16T e nmixture was
stirred over ni ght at roomtenperature The sol vent was
evapobhatiédcampamdredisgetiepredss aundognie dxhmplee®| thi@mediate d, from

EZ‘!EALFP&S{;O HEH%@ﬁeymfg\ﬁ %E?&#ﬁ?ﬂ%ﬁl Pﬁésé clI ﬁ@g@%ket&%&d%example

palieteyaediggcs é|—04dar(1@02 flyorogmalugnyl) nagopioaic(agidNer thukyl ester and using
288intkth am(xﬂ)) die & tabdl Ot Bmﬂpm)n (7ROt i ¢ acid

tert- butyl er A solution of
fl uqro- o- phenoxy) -acetic acid tert-butyl
é@t fe @% 11121 32% mml) in ethanol (3 m) was
hydr ogenated 5h at room tenperature and atnospheric
Phesgsiepsomesrof 168%scpatekmddiomvame obtaimed &l chifilremtaivygd{PLC
rJl A“ED Bdcogﬁ-mfl)' Itration, the solvent evaporated

uce ressure and the residue purlfled by

urmcromato raphy on silica gel (1:0 to
hb)p(rhﬁe(ﬂ 1t [Ryfi4- éf(aP]éeI‘éfi)u%ﬁtd)‘ﬂlt%od’fefl%ﬁl@“iqffél bTYUd%;éYdoheXYl-
A tydarin@W3-Midro (PReRAYIMBro IO acilViertband Mrél) +: 242. 2.

Colorless foam (30%). MS m/e (M+H) *: 626.2.

b2) (+)-3-(4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenyl)-propionic acid tert-butyl ester.
Colorless foam (35%). MS m/e (M+H) ": 626.3.
Example 55

(4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

3-fluoro-phenoxy)-acetic acid

To a solution of (4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-3-fluoro-phenoxy)-acetic acid tert-butyl ester (120 mg, 0.19

mmol) in dichloromethane (5 ml) was added trifluoroacetic acid (1.5 ml). After 2h, the
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c)
(4-{2-[2-(4-Cnhl oro-phenyl)-5,6-di fl uoro-benzoi m dazol -

WO 200008@sTycl ohexyl acet yl am no} - PCT/EP2008/067399

3-fl uoro- phenoxy) -acetic acid gfrt butyl ester To a
suspen3|on of

£O%Vﬁ(nt hwg;( r %(g/gg H ng I)eau e? Lress 0[’he %élﬁré%g]l ?%Zlgl }lfé)os]ohdmed
ngnlﬂmaﬂngnbwrrﬂhgdHKMJoronethane (5 m) were added
pyridine (2.5 eq, 70 m) and thionyl chloride (1.2 eq,
BRhIb)ownl BidMVPS HS ] WA - S57'0"2Ir ed 30 mn. at room
ténperature. Pyridine (1.2 eq, 30 m) and

4- am no- 3-f | uor ophenoxy) -acetic.acid tert-butyl ester
(0.95 eq, 85 ng) were added#HdidSxiure was dil uted
wi t h di chl or onet hane, and the organi ¢ phase washed

i (B3RP 11686-Sapiteaph esod) -amatbiacidrtbohaty esed ut i on, wat er
and brine, dried over nagnesiun1su|fate and the

res'*ﬂggs@mls\goﬁmwm&o ol gleg;gjxogﬂgti In N,N-

chromat ogra on Si t ane/

émgﬁhylﬁ%@@mlée @0 ualntvere %ﬁdﬁﬂ f%?buwhbr%mqalc@ta@d ﬂrﬁé @ntP mgnol) and
tlaésﬂml c@t‘b@ﬂ@te fo @8‘}; (13 Aniol). THE Wix MR WALtk IE’)ver‘i’ught at room

Hzpfr%tére[ %Wmt BryeReryed) unsleg refuesd e Bt o i erigyig purified
by tolyimn-Arayistoghgky backity bd b 0@ }dichde folnediore phanoxy hfford the
i oni ¢ acid Th gd was prepared in anal ogy
P%ﬂggémﬁpd%ﬁF#W%%hé(%gfggﬂ/%Z (4-chl orophenyl ) -
6-di fl uoro- benzoi m dazol -1-yl]-2-cycl ohexyl -acetyl am

Nﬁbpkﬁﬁﬁfﬁbhb pifethoxy) - propionic acid nethyl ester to
give the title conmpound as colorless solid (76% .

YT BiRe -8 - Mrbdphen S8 adeticlatidat ABRirAleGer o
2-(4-{2-12-(4- Chloro phenyl) 5, 6-diflTuoro-benzoi m dazo

l-1- II- cy cet mno}- . .

511 BoPBBR bR o Bttt B Lasedc g tebum ipiy214 5 8 mmob

oodtoioh 3 wlswinr leyfdmgdaﬂed S5hnatagy tangpeeatarnging dmpspheric pressure
ﬁ (

bﬂe{r% 1%81*% Ing Q?r%&‘l l’lﬁlgrcgt gtn was rem gezz% })y fﬂtralt]fn, the [solvent

evappr nd@r zesiugechprgssprq andehe residug plurified by mienmgh)romatograph‘/ on

519&9#" Plnd) Eb 21 'hgl’)_btﬁﬁé/ pﬂﬁgl &éfa?ereluel-ﬂtgm afﬁb@d LV rb@aimal 48%8wn oil (960

. Exanpl e

D& ? [2 (4 Chl or o- phenyl) 5, 6- dlfluoro benzoi m dazo

| -1-yll-2-cycl ohexyl acetyl am no} -

B hicode+ Hhérpgr y) - 2- et hyl - propi onic acid This

conpound was prepared in analogy to exanple 22 from

g)' (<44{' 2{ %'— MZCEI%}&-%hQI{W E],% ncﬁhl),loro—benzoimidazol— 1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenoxv)-acetic acid tert-butyl ester

To a suspension of [2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-
cyclohexyl-acetic acid (ex. 22, intermediate a), 150 mg, 0.37 mmol) in dichloromethane (5
ml) were added pyridine (2.5 eq, 70 ul) and thionyl chloride (1.2 eq, 30 ul). The mixture
was stirred 30 min. at room temperature. Pyridine (1.2 eq, 30 ul) and 4-amino-3-fluoro-
phenoxy)-acetic acid tert-butyl ester (0.95 eq, 85 mg) were added. The mixture was diluted
with dichloromethane, and the organic phase washed with 10% aqueous sodium
bicarbonate solution, water and brine, dried over magnesium sulfate and the residue after
evaporation purified by column chromatography on silica gel (1:0 to 3:2 heptane/ethyl

acetate eluant) to afford the title compound as a light-brown foam (137 mg, 58%).
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-5, 6-di fl uoro-benzoi m dazol -1-yl]-2-cycl ohexyl -acetyl a
m no} - 3-f | uor o- phenoxy) - 2-net hyl - propi oni ¢ aci d et hyl

W@g10e108058b| orl ess solid (78% . MS(TS) m e (M HCT/EP2008/067399

598.1. Exanples 58 and 59 The_éégle conpounds were
obt ai ned by separation of the er eoi soners of

K/ﬁ or o%/g){ﬁﬁayl%)%é 6- di fl uor o- benzoi m dazol -1 -yl ]-2-cycl

ohexyl - acet yl am no} - 3-f | uor ophenoxy) -
2- et hyl - propi oni ¢ aci d by Eampdd 5¢r eparative HPLC
(Chl raI pak AD col um) .

| ohe y ac.et [ a no}-
3 e TORY i ; t=oni ¢ aci d. Col orl ess
solld(45°/<) I\/IS(TS) Me(MH) : 598. 1.
(-) - Zhis dofnofizd (vds lepard ﬂpht&th;gy)te bx&nple PP frono2tyéri2gR rtit-chloro-

gﬁ%ﬁl o%f %)ﬁi%ﬂeo%%% ;i%gﬁ?&%%h F?p]r op1 on| C laace%flant%?} 571 ﬂuoro “phenoxy)-

Bisipiahiq & eth\YSeS(tqrsp gitfed qmlet—gompcsg@l B COhOﬁk@rsnbdn(%&O/e)
2-(4-{2-[2-(4-Chl oro-phenyl)-5, 6-difl uoro-benzoi m dazo
T3] byeee) ofsgnyl acet yi ami no} -

3-fl uoro- phenoxy) - 2- net hyl - propi oni ¢ aci d ethyl ester
To the solution of 0.2 g (? 49 HIL|)
[ 2- (4- chl or o- phenyl ) - 5, 1FUBr9HENZoi mi dazol -

I-yI] cyclohexyl acetlc aC|d (exanple 22 |nterned|ate
» 234+dhl ' 16-Hdiftuve

et r ' o 0. 42 m (O 32

g, nmol ) Net hyI d| [ sopr opyl am ne and 0.13

ol }“hlzﬁmpaml@]wagpﬁep%rsd@ %9)exazmﬁét5ﬁyp§r@s léwf ffom [2-(4-

b eb-phdiyl)- ﬁ%ﬁludﬁ@%nﬁﬁﬂlﬁﬁzoﬁf-@fﬁfcyﬂgh&ﬂ hHetic@aidtand - (4-amino-
ﬁ]:;]Qure was oured .on . gh and ethyl acetate, the

31 s Pheis Sepm s d PHIVAFYShi ¢ | ayer was washed

twice wwth water foll owed by brine and dried over

hizhhedlownfosul (£8oe. MA{TSrmfd (M+HD i: 600.2he resi due was
purified by colum chromatography on silica gel to
give 0.12 g (40% of the dgsj ﬁﬁ%@pﬂpound as |ight

yeIIowfoam ME (TS) nie (I\/H—|) +1 628.3. Exanple 60

h I

,6-di ] uor o-henzo dazo
ro-bgnzoimidazol-1-yl]-2-c ciolﬂe %—

&efdlaiﬁfn@}-ﬁhm&w}mﬁwﬁfl) meeﬂ@n@ﬁﬂﬁ&ﬁxm c acid

This compound was prepared in analogy to example 22 from 2-(4-{2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-phenoxy)-
2-methyl-propionic acid ethyl ester.

Colorless solid (78%). MS(TS) m/e (M-H)": 598.1.
Examples 58 and 59

The title compounds were obtained by separation of the stereoisomers of 2-(4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-
phenoxy)-2-methyl-propionic acid by chiral preparative HPLC (Chiralpak-AD column).

(+)-2-(4-12-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenoxy)-2-methyl-propionic acid.
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Thi s conmpound was prepared in anal ogy to exanple 22
froml-(4-{2-[2-(4-chl orophenyl) -

WG 2@®9@8dsbaior o- benzoi m dazol -1 -yl ] - 2- cycl ohexy| PGIYEP20D$I0G7399
I no} - 3-fl uoro-phenoxy)- cycl op ppanecar boxylic acid
met hyl ester. Colorless solid %97% ME (TS) mle (MH)
CBE esssah 2?5'3/@ %??S allg l\fﬁgﬂg?eﬁltl e conpounds were

ai ne ara n of f'eoi soners of

x&w}ﬁm 3%&1@1%&97}) ﬁm%{ha&pbw@m o

cycl opropanecar boxylic acid by chiral preparative HPLC

i ral pak- ]
é&%ﬁﬁ)@fﬂl&fﬁ%% M3 oL 22/ AMchl) 6P88-pheny! ) - 5, 6- di f I uor o-
benzoi m dazol -1 -yl | -2-cycl ohexyl acetyl am no} -
3-fl uor o- phenoxy) - cycl opr opaessatiftexyl i ¢ aci d.
CoI orless SO|Id (45% I\/S (TS) rﬂe (MH) : 596. 2.

ol orlesssol |d(39% I\/S(TS) me(MH) 596 3.
| nt erTgwel @lifion of 0.2 g (0.49 mmol) [2-(4-chloro-phenyl)-5,6-difluoro-

i)er}(zov‘fnfda%)% c]y‘éﬂ Sﬁ%ﬁgﬂ%&pheng %‘%ﬁ] ?ed;}amp fi u?nrtgrrr?e I?aztg !:)r)‘nu(l:l gl rr(ﬂ N,N-
3infidthudfoomphedo Ry2) P Sb apmo) anét-ardberydtiiazodd Hd) - IN/IN -
%leaﬁlret Ueu}rﬁglg&g’{%%yﬁﬂ: ?@ﬁm@{w@ﬂ% Z9‘9& hioAAl 9%Ymhexanp! e

ethyidkispnspiatyine 5nd 0didfe (GdrionmehZof 4riminod-fluoyd-phenpay oA-methyl-

E?@f)llorﬁ@%tld &h?pés%r vJere( Ardem ARr3s h the reaction mixture waslpoured on water

o- pheno -cyc opr opanecar boxyl i c acid meth
é%Cr@LY a%‘iata'[fsﬁﬁg) A3es ere RSP nths G SN R KRT s éivsfls}ggsty}ce with water

ol 8% brihoand B8dPYver MghSiuritsel f{bAfler filtr&iiba. tBe residue was
DAY G lrap sbamsngw 7 o ol Ssbious el bR 018 o disied

ter@paye] shghyyellNwtfoams- (4- hydr oxy- cycl ohexyl)
-acetam de This conpound was prepared in anal ogy to
RISATR JEE iate d, from|[2-(4-

chl ori)) p%gnyIP§b ggzrg%gl fl uoro- benzoi m dazol -1-yl]-cycloh
exyl -acetic acid, trans-4- am rh? cl ohexanol and using
di i sopropyl et hyl am ne as bd<8mPl§ &ht brown foam (669 .
M5(TS) me (MtH) +: 502. 2.
1-(4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-

acetylamino}-3-fluoro-phenoxv)-cyclopropanecarboxylic acid

This compound was prepared in analogy to example 22 from 1-(4-{2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-phenoxy)-

cyclopropanecarboxylic acid methyl ester.
Colorless solid (97%). MS (TS) m/e (M-H)": 596.1.
Examples 61 and 62

The title compounds were obtained by separation of the stereoisomers of 1-(4-{2-[2-
(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-fluoro-
phenoxy)-cyclopropanecarboxylic acid by chiral preparative HPLC (Chiralpak-AD

column).
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Exanpl es 64 and 65 The title conpounds were obtai ned

by separation of the stereoisoners of

W(22([02/m$0$55:hl or ophenyl ) - PCT/EP2008/067399
, 6-di f 1 uoro- ben20|n1dazol-l-yég 2-cycl ohexyl - N-trans-

(4 hydr oxy- cyclohexyl) acet anide by chiral

: ' 050} ' grhoaylicasyt | ohexyl )
-acetan1de Cblourless foan1(3796 M5 (TS) me (MrH) +:

égl%rl%ss(sﬁhd (45%) MS (TS) m/e (M H): 596.2
2-[2-(4-Chl oro- phenyl) - -di'f [uor o- benzoi ni dazol - -yl

&Qﬁdﬁnlnﬁ}(anﬂll(ﬁoﬁﬁlenoxv) cvclopropanecarboxvhc acid.

6-{2-[ 2- (4- Chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol - |

| . 2- I t Lxoflkcotinic acid
g%Qﬁk%iﬁ¥§(%%?%¥§SSﬁ§ﬁ§F$N£@@ 3 ??uoro benzoi m dazol - |
-yl]-2-cycl ohexyl acetyl am no} -nicotinic acid nethyl
ester (24 ng, 0.04 mmol) warteanedyrved in water (0.5
m ) and dioxane (0.5 m ). Lithium hydroxide

mmqwgr(at@lél% -Siebnylh 75, 60l RS- basigeehidnel - £-hB- kel dhe@yl-
L oxa e

acelivla arboxyl Pester

aC|d|f|ed to pH2 mnth 3M aqueous hydrochlorlc aci d.

The Phiscopippatdwaaprepared ar athlagy takkonple 2hantermkdiate d, from [2-(4-
%B@owyﬂ%né éi\gmlogrg beRidifhid201- {194 &é@lexﬁ@céﬁcﬁc{dwm amino-3-
Bugrp- m@np&y)@wbpmp@n@q@ybwbc, i prerhyd edervadAsingiddazol - |

tdiletlRtGYiab RIYEdMe-2868dey | @am no} - nicotinic acid nmethyl
ester ‘'The title conpound was prepared according to

E%ﬁgﬁﬁﬂ?ﬂnéﬁgﬁg%%gég%?%F#ﬁtJifr%@%£0|nldazol-l-yl] cyc

| ohexyl -acetic acid and net hyl 6- am nonicotinate.
Colorless solid (49%. M ﬂb@nﬂﬂﬁ@@ +: 539.2. Exanples
67 and 68 The title conmpounds were obtai ned by

58pay %Hl&l% lgﬁenwjej @Hﬁm%% $SeRiSidRkolr {’ﬁ 2[ gVC(O%CWl N -trang-(4-

CNI OT - phienyT ) -5, 6- dJ T uor o- benzoi m dazol -T-yI |- 2-cycl

This compound was prepared in analogy to example 22, intermediate d, from [2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]|-cyclohexyl-acetic acid, trans-4-

aminocyclohexanol and using diisopropylethylamine as base.
Light brown foam (66%). MS(TS) m/e (M+H)": 502.2.
Examples 64 and 65

The title compounds were obtained by separation of the stereoisomers of 2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-trans-(4-hydroxy-cyclohexyl)-
acetamide by chiral preparative HPLC (Chiralpak-AD column).

(-)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-vyl]-2-cyclohexyl-N-trans-(4-
hydroxy-cyclohexyl)-acetamide

Colourless foam (37%). MS (TS) m/e (M+H)": 502.2.
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acid (Ex. 37) by chiral preparative HPLC (Chiral pak- AD
col umm).

W@ 2009480525 [ 2- (4- Chl or o- phenyl ) -5, 6-di f | uor o- bePZDEP00#@67399

ol -1-yll-2-cycl ohexyl acetyl am é}é)} 3- cyano- benzoi c
aci d Col orless SO|Id M5 (TS) me (MH)

ur)1da%of51 Bl fﬁ lésgcrl&qex%nl%otrans (4-

leCol orl ess sol i d. I\/S (TS) me
(MH : 547.1. Exanples 69 and 70 The title conpounds

?%{o%rlgfgtzfa%rg%%d@){ MEPRS)ahi QN -Ofi) t Bgy st er eoi soner s of

chl or o- phenyl ) -5, 6-di fl uor Qﬁm dazol -1 -yl ]-2-cycl

ohexyl - acet yl ani no} - 3- et th%S? c acid (Ex. 41) by

chiral preparative HPLC (Chiral pak-AD col um).

642 -[2-(f1 oH] @rof- gh @igl ) off, @-d fheny-byrmiGiddiz 61 Ligh @2-behwhekyliadeaylaminot-
2-cycl ohexyl acetyl am no}- 3-met hoxy- benzoi ¢

%&‘%‘c‘:ﬂé@%ﬁt yeI low solid. MB (TS) me (MtH) + 554, 2.

(-) é 4- Chl or o- phenyl ) -5, 6-di f| uor o- benzoi m daz

ol - 1 6y 2164 orohepy Al fhererdrnzogmidarolokyll Hesrelsihexyl-

Akebytla hin@ Nini d68ht M SRk ihe eshdp (£4T Rk 07643111(11%15")/\7215" dlss'iﬁ\ﬂzdgn water (0.5

Thetltle coO i ned
% %n@pﬁpﬁqe 5a36m (R gll‘é@é’r‘/%?’%‘ifrfﬁgg Thre geq,[g v added and
el moixarp biemgd Ik & rooth teperadirb ntzadiotatha ek rémyted-udrdeyetduced
]()%)e(sx ¢ a3 %te)ﬂz acﬂ]le }dl_cl)f? eéi oy IFIJ wﬁ’h ! Ql%l&%sbhe rochkoric%cgd The
p@lqprmt)e was flltered to afford t e title compound as a white sohd (20 mg, 84%).
(+)-4-{2-[2-(4-Chl oro-phenyl)-5,6-difluoro-benzoi m daz
Mthrey(:MH?D cyebghexyl acet yl ani no} -
3-trifluoronethyl -benzoic acid Colorless solid. M
(TS) me (MrH) + 590. 4. .
(-)-4-{2-[ 2- (4- Chl or o- phenyABeHAtE; £ | uor o- benzoi ni daz
ol -1-yll-2-cycl ohexyl acet yl am no} -
8-{2 1] f(U +(cirl orvephunlyl) Hedrddluo rabenzoGaidardlek sl | Sotyicthheffb-acetylaminot -

l(lﬂc'@mlwagfd(nq/&g%l es!eE'—SQO 3. Exanples 73 and 74 The title
i ned by separation of the

stereoi somers of 4-{2- [2-(4- , ,
chl ofbe phesmnpamdevasirerisecadsersineg i lrample 12 yitprnedife ), from [2-
ehexyto-pe&lyyL 881diMiors-benzoimidazol-1-yl]-cyclohexyl-acetic acid and methyl 6-

aminonicotinate.

Colorless solid (49%). MS m/e (M+H) *: 539.2.
Examples 67 and 68

The title compounds were obtained by separation of the stereoisomers of 4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-cyano-
benzoic acid (Ex. 37) by chiral preparative HPLC (Chiralpak-AD column).

(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-vyl]-2-cyclohexyl-

acetylamino!}-3-cvano-benzoic acid

Colorless solid. MS (TS) m/e (M-H)": 547.1.
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trifluoromethoxy-benzoic acid (Ex. 45) by chiral
preparative HPLC (Chiral pak- AD

W@ 2000/8055% +) - 4- { 2- [ 2- (4- Chl or 0- phenyl ) - 5, 6- di f PCIDER20D&067399

zoi m dazol -1 -yl I -2- cyclohexylagetylan1no}
3- trlfluoronethoxy benzoic acid Colorless solid. M

S—trlfluoronethox&Aben20|c acid Colorless solid. M

E5RHH BlAMIEYTS) BR6.1E*apml es 75 and 76 The title

compounds were obtai ned by separation of the

stereoi somers of 4-{2-[2

chl or o- phenyl ) - 5-f | uor o- %%ﬁ%@?%ﬁ%ﬁ%?&“ | -yl ]-2-cycl ohex

yl -acetyl am no}-3-fl uoro-benzoic acid (Ex. 47) by

chi r @he ptleganpdinds wdRLEDt§iGhd brabqpakitidD of Hesmaroisomers of4 {2-[2-(4-
f | I

b R B P A RS AR, S methony-

b:@lzgrq ag (Eé(o‘lh)d)}’ Clvsal(plrsgarm‘@ HREGHf Chirgpgk-AD column).

(+)-4-{2-[2-(4-Chl oro-phenyl)-5-fl uoro-benzoi m dazol - |

MI b+ 21 eyl cerypeagBiyg- @Iﬂu’&@(} be&oﬁﬂluﬁw beiN2ok el ek

rles sol | d. KB (T e (MH : 522.2. Exanmple 77
Ce 04" 5, 6- dlfluoro benzoi mi dazol - |
-yII-2-cyc|ohexy|-acety|an1no}

Bighy ptlowSsofitldB ¢THemzoiN +Hgi:d54Ri s conpound was
prepared in anal ogy to exanple 22 fron14 {2-

¢ 3Ney3nBehoky-her7eieicibi c aC|d met hyl ester to give
the title conpound as a colorless solid (9699 . M (TS)
DigBt {dMotdsolid 38 (2s) midt (enmet;ﬁ 35L2.
4-{2-[2-(4-Chl oro-phenyl)-5, 6-di fl uor o-benzoi m dazol - |
-yl1-2-cycl ohexyl - acet yl
3- cyano- 5- f | uor o- ben20|cgﬁﬁ?gé%&hﬂﬂﬁ7zester The title
conpound was prepared in anal ogy to exanple 22,
i nt efhedilatenplunds monm §itaihdd by separation of the stereoisomers of 4- {2-[2-(4-

QbR gqaxpgneyéhl@oﬁo ?eﬁidf&'i&az@lef‘érﬂ' I ggRklid el of

| C acl -am no- 3 no-5-fl uoro- enz
H L@r%ﬂhyh bengpiraciddEx &) dychipl Hiél??’é’%%‘@r%m@ﬁ@ i1y PakN(’\D column).
11a, 1984;
(+)-4-{2-[2-(4-Chloro-phenvl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-trifluoromethvl-benzoic acid

Colorless solid. MS (TS) m/e (M+H)": 590.4.

(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-trifluoromethvl-benzoic acid

Colorless solid. MS (TS) m/e (M-H)": 590.3.
Examples 73 and 74

The title compounds were obtained by separation of the stereoisomers of 4-{2-[2-(4-
chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-
trifluoromethoxy-benzoic acid (Ex. 45) by chiral preparative HPLC (Chiralpak-AD

column).



10

15

20

25

1612-1624) to give the product as a |light brown solid

(20%9. Ms (TS) mle (MtH) +: 581.1. Exanples 78 and 79
wab@nsask®E conpounds were obtai ned by separ at i BCIT/BP20D$16657399

stereoi sonmers of 4-{2- [2-(4-_71_

chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-2-cycl

3\ g—tdillgrr(r)]:— rlloelh_ o?o b{f;:lzl’loor d'agq: - i—%—a%io% RY-

geeylaming} Bauiflaomiheshoxypbenagiciac, 6- di f | uor o- benzoi m daz
ol -1-yll-2-cycl ohexyl acetyl am no} -

(é%&;f@moﬁ?fM%@TQyQ%@@lm ARk Li ght brown foam M5

-5 6-diflu rol

el oimidazo

axqmanmm56ﬁhﬂubﬂmﬂﬁhmqmmxaamdchjght brown foam M5
(TS) me (MH : 565.2. Exanple 80

F ﬁg&% 31&§(§§*%qughika% sbenzoi i dazol -1 -yl | -2-cyc

XVl acetyl ‘uor ophenoxy)

- cycl opr opanecarboxylic acid This conpound was

prepared in anal ogy to ekewptles Z2andem

| -(4-{2-[2-(4-chl orophenyl) -
benzwhmmﬂ@@&hpdurwls]we&&M@m@dnswdpamﬁ@hw&m SQEoiSorhérd OF £-{2-[2-(4-

o0E BhshDr Y BocEhBamaagerd Y |-g o A5hrw BirBmirol g1gycro-benzoic
Med (BSH7 nbyecHiMl pi)eparaﬁﬁeHPLCI (adhémnlpakliAdd eslua)n).
| -(4-{2- [2 (4- Chl or o- phenyl ) - benzoi m dazol -1 -yl | -2-cyc

. AR 1-epared in analogy to exanple 22,
i nt er medi at e d), from o
[3horksscbliaras pingnmld (Negme:aiznizdazol -1 -yl ] - cycl ohexyl -
etic acid (Ex 39/40, int. b) and 1-

h .

1) ~PNC) - ] Ot ZO1I1¢C1 A, 1 - 1¢)
&éhbonbﬁaannﬁﬂi@@ VB (TS) nie (M:H) +: 576. 2. b)
| - (4- Am no- 3-f | uor o- phenoxy) - cycl opr opanecar boxyl i c

éelogleggesbang%T@)rmT@(l\@ 1Pl gabiron of 4.49 g (17.6 mol)

| uor o- tro- phenoxy) -

Example 77

4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

3-cyano-5-fluoro-benzoic acid

This compound was prepared in analogy to example 22 from 4-{2-[2-(4-Chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-cyano-5-fluoro-

benzoic acid methyl ester to give the title compound as a colorless solid (96%).
MS (TS) m/e (M-H)™: 565.2.
Intermediate

4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino!-

3-cyano-5-fluoro-benzoic acid methyl ester

The title compound was prepared in analogy to example 22, intermediate d), from [2-(4-

chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid and 4-amino-3-
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cycl opropanecar boxylic acid nethyl ester in 50 nL
ethanol 0.5 g 10 % pal | adi um on charcoal was added and

W@ b@9sgspensi on stirred for 8 h at room t enper BEUER2008/067399

under an at nosphere of hydr099?2§1.7 bar). After the
addition of 100 nL ethyl acetat® the catal yst was

%):Ial h%\’;glg%rg)lf% 201|£:] %Clﬁllllt‘lflr:']tﬁ}%t ettefe gﬁ&g&%ﬁ&g g%Ps‘éhSﬁ%%anﬂferl la, 1984;
(@18%62\M1tcngw<v\ﬂn§ pm@bd:t g highs bmesxn S@tC‘e@O%)t hout further
purification. M5 (TS) me (MtH) +: 226.1. c)
kﬂiggﬁhy@(pH4qm4yﬁq,phenoxy) cycl opr opanecar boxylic

acid nethyl ester The solution of 7.5 g (22.3 nmol)

4- br ono- 2- (3-fl uoro- 4- n|%¥$éﬁ y) butyric acid

met hyl ester in 100 nL t FGr’dn was cool ed to

-15C and 2.63 g (23.4 mol) potaSS|un1tert but oxi de

wer eThddéﬂcorﬂ'ﬂsmlrrds olerangpthiatdbywseparagion \oé dlemmiedikmners of 4-{2-[2-(4-

S

L DS s S Al oy O A SR LY i 5 cyano-5

fluoradersaois ahlyiday@btwldrrmara@redﬂle&(Rmro%bﬂalmi NReolghases
wer e separated. The organic | ayer was washed with
Pr)-ne> and idigo RAMRAVS - I, AUBT S r& bt AGhRR M 1) 8t K¥lohexyl-
acetate. Ehe conb ned organi ¢c,layers were dried over

A d evaporated. The

resi due was purlfled by col unm chr omat ography on
Bight b@wgebams Mbg T&h nVPUE-HYy s§@&m. ( Conbi FI ash Conpani on,
Isco Inc.) eluting with a gradient of heptane : ethyl

6ELBL B (48R0 3 Red g%—diﬂgf(g)to\—flée

lamingy-34c or-bep1qiga@d 4- nj t r o- phenoxy) - but yri c
acid nmethyl ester To the solution of 5.5 g (35.0 nmol)
Bipht bfr fbami MSOEREROE (MPHPS56H.2.N, Ndi met hyl f or mami de,
1?.8 g (45.5 mml) nethyl 2,4-di bromobutyrate and 6.3
g (45.5 mmol) potassiunlcaﬁgﬁﬂﬁge wer e added. After
stirring for 3 h the reacti $re was poured on
ethyl acetate and 1M aqueous hydrochlorlc acid and

gﬁéﬁgyp&gkng@&ﬁ@;il ’ggagte. filtered and evapor at ed.

The residue was urlrled by col um chronatography on
S|I|ca gel usi syst em ( Conbi

an
I'sco ]I”ﬁ601)“P@P Wﬁ@PW%rﬁ épgvr éHFX%Fplﬁé%%é’Hélr{pgg*r{%(‘l chloro-
pl@@Iyatleen(zamﬁdml ,yl ylcyalolﬁ@waﬁd‘e@nﬁnﬁqbe3tﬂ111dre phenAgeund

l({%%%a%leﬁar%?fgf i g n%e(té)a es/taer to glve thw?'fcle e(l)'lrrngogr?cp asgcphgh? yellow solid
(9 1%).

MS (TS) m/e (M-H): 560.1.
Intermediates

a) 1-(4-{2-[2-(4-Chloro-phenyl)-benzoimidazol-1-yl]|-2-cvclohexyl-acetylamino}-3-

fluoro-phenoxy)-cyclopropanecarboxylic acid methyl ester

The title compound was prepared in analogy to example 22, intermediate d), from
[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-cyclohexyl-acetic acid (Ex. 39/40, int. b) and 1-
(4-amino-3-fluoro-phenoxy)-cyclopropanecarboxylic acid methyl ester to give the product
as a light yellow foam (21%).

MS (TS) m/e (M+H)": 576.2.
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Exanples 8 1 and 82The title conpounds were obtai ned
by separation of the stereoisoners of |-(4-{2-]2-
W@ 2000k08056D- phenyl ) - benzoi mi dazol -1 -yl ] - 2- cycl oPEREP2088/657399
tyl am no}- 3-fl uor o- phenoxy) - %fl opr opanecar boxylic
(Ch| ral pak- AD coI urm)

acid by chi raI preparatlve HPL
b}

- cycl opr opanecar boxylic acid Col orI ess solid. M (TS)
m e Tomisplution562.49 g (17.6 mmol) 1-(3-fluoro-4-nitro-phenoxy)-

¢ cjoﬂro aqieéa%b&)%fhe ét(:l@l?lllétﬁ e?t@reﬁlj)’dO)mb %ﬂéﬁbm g f%@'% baldiurg on

'C cl y am no} - 3- r o- phenox
%q ﬁ'flﬁifgﬁgéﬁ WW@S]&)& SHI’ % a légtsroga] a‘lpemlre-}jgfler an
ﬂﬂhﬁ)sf)M:rH))fh drbgen?(1. ﬂ%&)'(p’lf&:r 353 add1t10n of 100 mL ethyl acetate the catalyst

hen n azol

Sy fidEL e t?"ﬁflﬁ&%%e BARP TG RTRRT Bih it 5 SR e
conpaunrthswasopnepdp&h) wvrhlczhln/aalsogyd tnothe xaxtptep vathdut further
ém{lg_c Akign ( 4- chl or ophenyl ) -

enzoi m dazol -1 -yl ]-2-cycl ohexyl -acetyl anino}-3-triflu
or onet hyl - benzgl c acid nmethyl ester to give the title
Mongedate fd+acod26rlk ess solid (79% . MS (TS) mie (MH)
+: 556.2. Internediates a)

ér I{—ES—FH:o&MCﬁﬁr@rtﬂrenbﬁn Wydlopeipaadaitdaziad adid plethyPestarcl oh
exyl -acetyl am no} - trifluoronethyl-benzoic acid

gﬁ;?%%e sc?%t?ogn ; 1? %Z,? mﬁnﬁ 2 lf)nd \é\l%rﬂZZ—OO ;lt% rf%ré? %1t|ron phenoxy)-butyric
fidd mpthgh kgeron riﬁ@nyll t)etrblerdzgfumrdmmoolledytb] 1¥¢cAndeodyd (23¢t mmol)

(t)t'agsltﬂﬁ 'tert ()ET&LICE%%C%Q ﬁdc} et Thebéoozﬁﬂg bé’t‘h was removed and the reaction was

nlno- - or onmet benzoi c ester to
girvest fphé mt SRRIE {CTRRETBLUE: gihe dyek aoawwaswoclsemoo Wethyl acetate
ﬁJcS)O(TﬂlE aﬁ%dﬂ)s h?dro%ﬂ@ri% ac1a ) extracted and the phases were separated The
trlflu enzoi c acj d ay ester To
8rg§161|c lhaye{)was)spfasﬁre ﬁq)fg%fn § §queous layers extr cted with ethyl acetate.
Thacdmbinadd brgaﬁicdqreosrmerh ykiedenzonagnasiuch sutfbtayfilteest @rd évaporated.

%g dpgldﬁgwa?ﬁ&llﬁeod ?}rcg)h}lgno/% 0%4.’[8%" ##é? grgslﬁpaa%e? SQL%X\QMPLC system

€ suspensi on s

tEomplitksh Commudion, ko dnapd pliveg witlh gragdms géhentane?. efal yeetate (100 :
A9 {70 tﬁ)ev/é")dtg'a?foFH‘tthtltleQanﬁbuﬁcﬁ Q@/ A liGRSEREE ofl 1B0p).

cat al yst was I tered the filtrate evaporat ed and
und h vacuumto gi ve the title conpound as a
&H(ﬁg) ?Mh(%é% whi ch was used in the next

d) 4-Bromo-2-(3-fluoro-4-nitro-phenoxy)-butyric acid methyl ester

To the solution of 5.5 g (35.0 mmol) 3-fluoro-4-nitrophenol in 55 mL N,N-
dimethylformamide, 11.8 g (45.5 mmol) methyl 2,4-dibromobutyrate and 6.3 g (45.5
mmol) potassium carbonate were added. After stirring for 3 h the reaction mixture was
poured on ethyl acetate and 1 M aqueous hydrochloric acid and extracted. The organic
phases were washed with brine, dried over magnesium sulfate, filtered and evaporated. The
residue was purified by column chromatography on silica gel using an MPLC system
(CombiFlash Companion, Isco Inc.) eluting with a gradient of heptane : ethyl acetate (1:0
to 1:1 v/v) to afford the title compound as a light yellow oil (64%) which was pure enough

to be used in the next step.

Examples 81 and 82
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step without further purification. c)
4-Nitro-3-trifluoronethyl-benzoic acid nethyl ester

wab@osgises i on of 4.2 g (17.9 mmol) PCT/EP2008/067399

4-nitro- 3- (trlfluoronethyl)beniglc acid (comercially

avallable) in51n 1.25 M hydrochlorlc acid in

?gz)rr]n? grrpee co oeufn U)P%vgztrjescfgﬁalfled By ara 1ron%?§1e st eo1f(§34r:1]eér% g)gl—(4—{2—[2—

éhdelotosplsmI’l)ubnnbomad@@héﬂé %@I}’doh@wl wdylarhmowa&@go phenoxy)-
r@séﬁ%éﬁa 1c 188 v ?%Hﬁ&l%eﬁa%/tﬁfe B Bk ﬁ&keﬂDtdd[lﬁﬁn)

acetate, 'the combined organic layers

ﬂu@@%t&heﬂy)wdlobk@ahaslmhxeluvx@@d puru fi ed by col um
chromat ography on silica gel using an MPLC system

SRR F toflgwgg»??)a%/eeo. +m{:%6£ pc.) eluting with a

rad ien

dcetate (100 : O to 60 :
to afford the t|tIe conpound as a light yellow
PA4-(f ryl herzoamnisagi- -y -2t ¢yslohexyl -asetilaminot-3-

1i-
%&l&%ﬁent)%tJ’if@lropwahgda%)évﬁaaa@xa”pl es 84 and 85 The

titTe conpounds were obtarned by separation of the

E%Hf(r?ilr%gsl %ﬁgﬁvg)&@e‘ﬁﬁ{)&%@afgﬁzr -yl ]-2-cycl ohexyl - acet yl

am no}-3-trifluoronethyl -benzoic acid by chiral

preparative HPLC (Chiral pakExabptodumm) .

(+)-4-{2-]2- (4 Chl or o- phenyl) benzoi m dazol -1-yll-2-cy
¢l6 ) , 0i.C:

Ol Ofr .
prifluogomethybbgryoicicigh o phenyl) ben20| i dazol -1-yll-2-cy
cl ohexyl -acetyl am no}-3- trifluoronethyl-benzoic acid
Col OThI@%@m@@hhdiwaJ\@ef)Jr inhreal ddVblexarhplo 94 £m B2l (8-chloro-

Bh%YDzbeéﬁeunBﬂ%dﬂ WLy oRPY T rsPdrBines e P fnpoic acid
mgthyl stéren zoienhdatotorhydiund as a colorless solid (79%).
-acetyl am nol - cycl ohexanecar boxylic acid The title

?p[? Xﬁg—@ Zﬁd in anal ogy to exanple 7 foll owed
g @ tion Wth preparative HPLC on reversed
phase eluting with a gradi ent of acetonitrile / water.
MS (ES+) : 527 (MrH) +. WWW{S) frl
5-4-{2-[2-(6-Chl oro-pyridin-3-yl)-5,6-difluoro-benzoim
hdazpl 244 yhlord=-phenyl)-benzoimidazol-1-yl] —2—cvclohexvl—acetvlamino}—3—

trifluoromethyvl-benzoic acid methyl ester

The title compound was prepared in analogy to example 22, intermediate d), from
[2-(4-chloro-phenyl)-benzoimidazol-1-yl]-cyclohexyl-acetic acid (Ex. 39/40, int. b) and 4-
amino-3-trifluoromethyl-benzoic acid methyl ester to give the product as a light yellow
solid (57%).

MS (TS) m/e (M+H)": 570.3.

b) 4-Amino-3-trifluoromethyl-benzoic acid methyl ester

To a solution of 4.0 g (16.1 mmol) 4-nitro-3-trifluoromethyl-benzoic acid methyl ester in
50 mL methanol 0.4 g 10 % palladium on charcoal was added and the suspension stirred
for 2 h at room temperature under an atmosphere of hydrogen (1.7 bar). After the addition

of 100 mL ethyl acetate the catalyst was filtered off, the filtrate evaporated and dried under
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cycl ohexyl - acetyl am nol - cycl ohexanecar boxylic acid The
title conpound was prepared in accordance with exanple

WwWQ2@0M080563 | Ng separation of the stereoi somers PYI/EPI00$067399

preparative HPLC (Chiral pak AD, C olum) eluting with a

gradl ent of ethanol (+ O. 5%formc acetic acid) /

l%:lﬁg V)acuufm VBgI(JeE f)t Alr%com]po(lg/#}_%eé ;/(V)T/l tS: QE SC@E% agléchg%a{lhseii in the next
@sp@nthhyﬂmdbhﬂmmfctetlmre suspended in a mxture of 40

m (731 mmol) ethylformate and 10 mMl DWF. 5.6 nml (25
RN 853 - BB ML A -RAdsH 180 dhA Sext ure was heat ed

to 800C tor 72h. The solvent m xture was evapor at ed to

SS an h ude roduct xtracted frometh
gﬁ%ﬁ@i&l@wﬁj“e ?Wciaﬁm & %91%@ ﬁwroal%#@%%ﬁw%% frommercially
Wmhlallsie)/\mriel dﬂSlSZﬂ Meldydirschddlidd cidiavhethafiol as (réWuxmirﬁdr)S h. After
%(gqg yn mroc(n? élelﬂﬁ'gfl ee(:j thf%rgglruﬁ Be (})Aé%xhlgrre Weo\rf\lgs%t (fegtg% ecguetg%s sodium
bmtb@nmﬂe soigNpaand &ttctédsedrvmpweyerateﬁh@hqt eqsouelyen wasierracted three

] B&te{t i &&H’lﬁﬁé@& ﬁlcmrstspﬁhpc[ QAHBrnYAR ed over

|so ate I.rect yV|a sl | g chr omat ogr aphy 'usi ng
Bragygsiuge sl ftepnibsvanerate. éﬁereﬁﬂ aen therselvent wisexgiorpted and the

VeaRlub $QAE Wit cdl b h RBForedtagaph €6 gBtd QN usifX a L B§/stem
Lcopglaph Cogmaniost 12 ek eSS b R aradiont f hensans. g gstate (100
0 oo bErov/mi tadtolrd thel title compound as a light yellow solid (90%) which was pure

%1%} %KCH)IO‘JE%)I%J( g?e&ﬂgklﬂo%{pf&%eé%ﬁlﬁgﬂ | )-acetic acid The

e "Compoun ared’in analogy to exanple 7

using (trans-4-i socyanoc%cl ohexyl) -acetic acid ethyl
ester as the isonitrile ?ﬁe%t ddi5| owed by
purification with preparative HPLC on reversed phase

el UITH@utN: &din d@dteednbt@he@sﬁse@afa&lbhloetHe st@b&ikomdoof 4-{2-[2-(4-

>
i phgns DS‘%@EF%%ZO%@E-&WB‘@W wiehlagmipey Serigugramejiyl-benzoic

a@d be nlzied! preparaive HRLA (Chiratpyekt D exlimm@cet yl am no

}-cycl ohexanecar boxylic acid The title conpound was

PrERIS ?9 (4 3L ShvH DX fH?éa%Jﬁ ﬂl 3 QWF(%&M acetvlamlno} 3-

purificati on W tn prepar at PLC on reversed pna

Biflyoremethyk-bengoigragl ent  of acetonltrlle / wat er. I\/S

(ES+) : 561 (MrH) +. Exanple 90- 11 -

Colorless solid. MS (TS) m/e (M-H)": 554.0.

(-)-4-{2-[2-(4-Chloro-phenyl)-benzoimidazol-1-vl]-2-cyclohexyl-acetylamino}-3-

trifluoromethvl-benzoic acid

Colorless solid. MS (TS) m/e (M+H)": 554.0.
Example 86

trans-4-{2-Cyclohexyl-2-[5,6-difluoro-2-(6-methoxy-pvyridin-3-vl)-benzoimidazol-1-

vl]-acetylamino}-cyclohexanecarboxvlic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 527 (M+H)".

Example 87
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4-{2-[2-(6-Chl oro-2-net hoxy-pyridin-3-yl)-5,6-difluoro

- benzoi m dazol -1 -yl | - 2-

W@ ywhossxy| - acet yl am nol - benzoi ¢ acid The tit|BCT/EP2008/067399
conmpound was prepared in anal ogy to exanple 7 foll owed

by purification with preparative HPLC on reversed

-3-yl) -
benzop figazshpdund sbas%gﬁayé@m éa&}rd&y&lv@ﬁﬁas@ﬁﬂ@f amaalchﬁ

acid The title co repar ed C nc

SPRRtian é)ﬁg}eestefe(gmgé Y ﬁl@lr &Hagtqvg IHP(}IC ?Cﬁg pai AD column) eluting
sith negidieTRif sthayolahi 0.50 fermepataiciarl) HRESIaH NS P RISSADM+H) "
columm) eluting with a gradient of ethanol (+ 0.5%

form c acetic acid) / hept ES+) : 528 (MtH) +.

Exanpl e 92 (-)-frfl AiEemdfRat

5-4-{2-[2-(6-Chl oro-2-met hoxy-p Iyr|d|n 3-yl)-5,6-difluo
tareinsatyandaydbhexylbacetic acid ethyl ester

- 2-cycl ohexyl - acetyl am nol - cycl ohexanecar boxyl i ¢ aci d

The §§% (1298 A0 b @ra\ﬂ@@l Whﬁﬁ@fc%lohé%y@fa‘é@tﬁcdm @th‘f)’l tdfer hydrochloride
exa

onductin on of tereoi so
WﬁrecﬁHlﬁl?%de%Ffébé‘i‘%E‘ﬁrgef iprt a%q 155%!&%%}%% Bl DMF. 5.6 mi
elsuhhtod) o IDIPEA ‘@‘Emdldédfﬁ araf thetrhianat washeat&dad §0°qifer 72h. The solvent
gﬁ%‘rq‘: v@a%lsg%ap)ora( an%lryness (agé )[he crl?cile (proglqct éxtracted from ethyl

&emie{/wa[ez 4B Wilowzohtémhm(gbt:pycd whizh3vey¢ Jis@l\@ddn #) md DCM. 6.6

frﬂ) (@3 Hﬁﬁﬁlﬁn‘[ﬁf(ﬁgérﬁﬂe \)6%‘116 ﬁgged an the letle’e g;f:aestclogleg é? g 5°C 2.3ml (7.9
dnj

Qli o¢ éﬁb‘éﬁfﬂﬁ“e\/\)d%fepi@ﬁb{ﬁ IH ralcP andedgdpd ﬁr‘éBZ"&Fﬁp |Téle reaction
ﬂnﬂ@fde&st Wilgh el abah féfhp@fattﬁﬂ%&mﬂttﬁé @%cﬁﬁ’ﬂﬁzﬁ§ 1sbhéte‘él|'l!hf&ﬂy via silica

arative columm), el u
B SRR tomeY et o St eor & de shaRet atgptdeiniafiee was used
WwapbarferthdhaESteyizati®@l5 (MrH) +. Exanpl e 94
(H)-4-{(S)-2-[2-(6-Chl oro-2-net hoxy-pyri di n-3-yl)-5, 6-
di f1 uoro-benzoi m dazol -1yl l gy oles
- 2-cycl ohexyl - acetyl am nol - benzorc aC| d The title
conpound vvas reparled i n accordance W|th exan‘pl e 7

-4 Hiprethepzgimidazol-1-
a1 ap@mhemabﬁuanﬁrmdvaﬂoﬁwmeﬁ@haarn) el uting

The title compound was prepared in analogy to example 7 using (trans-4-isocyano-
cyclohexyl)-acetic acid ethyl ester as the isonitrile component followed by purification with
preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 575 (M+H)".

Example 89

trans-4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-vyl)-5,6-difluoro-benzoimidazol-1-vyl]-

2-cyclohexyl-acetylaminot-cyclohexanecarboxvlic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 561 (M+H)".

Example 90
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with a gradient of ethanol (+ 0.5%formc acetic acid)
/ heptane. M5 (ESt+) : 555 (MtH) +.Internediate Bicyclo

W@ 2009/0853hept ane- 7- car bal dehyde 15. 9g (81muol ) POF/EP2008/067399

7-Brono-bicycl o [2.2.1] hept ang, wer e added dropwi se to
2g magnesi um (81mml) in 25 n of diethyl ether and
f

refl S5 8odoijl equ 2 901r5nqg:zapg— 1]-2-

Q}E@klehﬂracctyhmm@}dbefrumcghld cool ed to room t enperat ure

and the white solid filtered off and washed with

et h?The g@@ccfrh#&dﬂﬁas%@pa&&gﬁﬁ%glogﬁ% Safffle @foll%v\%é'ﬁ 'bk%urlﬁcatlon
i

solgI wer e obt ai ned i nter 3 used

iR PEarRr s e eyEsehPhasg 5 ng Wil a gradient of acetonltrlle / water. MS
e 2-5B6 ¢yl 2. 2. 11hept - 7-yl - 2-[ 2- (4- chl or o- phenyl ) -5,

6-di fl uor o- benzoi m dazol -1 yl| - acetyl am no} - benzoi c

acid The title conpound was in anal ogy to

exanple 7 foll owed by purifi cé‘tal gn Wi th preparative

HPLC on reversed phase el utl_ng W|th a gradl ent of

Qélzﬁfﬂndazol 1-yl]- acetvlamlno} cvclohexanecarboxvhc acid
4-12- Q/clohexyl Z2-15,6-diflTuoro-2-(2-nmet hoxy-pyridin

-3-y nzoi m zol y
-ace@ﬁf i) V&%é%{wr%dcleﬁceoré&w Wifeexpmple? conducting
SpARAOIoN bf ﬂ&&tq@écﬁmﬁna@l by ohigdl praayative PHM]”rmkﬁraYpaﬂ@AlD @ukethn)

urtfi cat r t| ve. HP verse
Qﬁt1g%w1p glradwnn[ o\fmﬁ{ gnglr@g? ge(%)t Iic dcel coarc“r?i[) "% %ta?e %4% g‘ES ): 528
(\IB+H§ +) 541 (M+H) +. Exanple 97
4-[ 2- Cycl ohexyl - 2- (5, 6-di fl uoro-2-p-tolyl-benzoi m dazo
| -1-yl)-acetylam nol benzoi c agigplhe title conpound
was prepared in analogy to exan‘pl e 7 foll ovved by

I epat. ati

el ut Adraus{ QrQ-2nethaxy-|
(11E3+dvctoh5ﬁ4—a6d%l'lbhnﬂo} &Xl@hﬁiaﬁe&abdvahc ac1d
5-4-[2-Cycl ohexyl - 2- (5, 6-di fl uoro-2-p-tolyl -benzoi m da
20} Thbile GRS CYEL RS ANREAL BB Ll 1P L 1
$Qppta@wg@f Bye spaieisanaers ppphiral preparative HPLC (Chiralpa AD column) eluting

with a gradient of ethanol (+ 0.5% formic acetic acid) / heptane. MS (ES"): 561 (M+H)".

Example 93

(-)-(trans-4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-

1-vl]-2-cyclohexyl-acetylamino}-cyclohexyl)-acetic acid

The title compound was prepared in accordance with example 7 conducting
separation of the stereoisomers by chiral preparative HPLC (Chiralpak AD column) eluting
with a gradient of ethanol (+ 0.5% formic acetic acid) / heptane. MS (ES"): 575 (M+H)".

Example 94

(+)-4-{(S)-2-[2-(6-Chloro-2-methoxy-pyridin-3-vl)-5,6-difluoro-benzoimidazol-1-

vl]-2-cvclohexyl-acetylamino}-benzoic acid

The title compound was prepared in accordance with example 7 conducting
separation of the stereoisomers by chiral preparative HPLC (Chiralcel-OD column) eluting
with a gradient of ethanol (+ 0.5% formic acetic acid) / heptane. MS (ES"): 555 (M+H)".
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with preparative HPLC on reversed phase eluting with a
gradi ent of acetonitrile / water. M5 (ESt+) : 510 (M+H)

WG-20080805p3 € 99 PCT/EP2008/067399

(-)-4-[2-Cycl ohexyl - 2- (5, 6- dlf; oro-2-p-tolyl-benzoim

dazol -1 -yl)-acetyl am nol benzoi c acid The title

conpound was prepared in aEctg{r?acpé:te W th exanple 7

conducting separation of the stereoi soners by chiral
preparative HPLC (Rer osil Chiral NR col um) el uting
with a gradient of eBineshelR.2Lheptmosfearpakdehydet i ¢ aci d)

/ heptane. M5 (ESt) : 504 (I\/H-H) +. Exanpl e 100

("‘) f5§ (81mmol) of 7-Bromo- blcyclo [2.2.1]he tane were added dropwise to 2g

S0 BRI ST b b By e e

tddléd?toC@}B‘TIDhlﬂitﬁ&Blﬁﬁ (@rrﬁmt)eaf DMFameﬁ&t&ﬁa?eopwltsh Téxaniptige was then
reﬂuger:]cfj %I hn%gﬁ%l @qr 3l II%Qe uere Sat " OI otléres5§d k?1%/&: elalorfﬁ and washed
preparalvé t e I osi I'ra i
with hetherg i éhtat@maetﬂadn@ld {nd 3.85% <bfoanw1@1tfa§@hd ovesT |0b)a1ned- The
{ntaﬁ{%ﬁﬁ?@wag\{? ?’v:v%fl))ut fueth@r &MIH._&CI'I igrrampl e 101 rfl
5-4-{2-Bicyc 2.2.11hept - FZ (4-chl or o- phenyl ) -
5, 6- d| fl uor obenzoi m dazol -
1-yl | -acetyl am nol - cycl ohexarfé‘éﬁlpﬁf’oggyl ic acid The
title conpound was prepared in analogy to exanple 7
foll M&Bi@vlomm.ilme@&m@@- M- t4hchio ppti el ) Va6 -dfLGr@benzoimidazol -1 -
reverse ase el %Eiidng with a gradient of acetonitrile
542 (M+H) +. Exan'pl e 102
4-{2- C,ycl ohexyl - [5 6-di f | uoro- 2- (4- met hoxy- phe
onz oF bt Gimaboid waoergiaist aralogs ook Iomed by psfication
GRADLYAC MRS ICEPRILErsbdpRRA El%i}ﬁg Wth@%ﬁﬁmleﬁ of af:é%bhfﬁ’ﬁ%?’ water. MS
gurl fication wth preparative HPLC on reversed
Mt*ﬁ])g wWth a gradient of acetonitrile / water.
M5 (ES+) : 520 (MtH) +. Exanple 103(-)-tr
an5-4-{2- Bi cycl o[ 2. 2. 11hept - Exghple §62- (4- chl or o- phenyl
)-5, 6-di fl uor obenzoi m dazol -

(trans-4-{2-Cyclohexyl-2-[5,6-difluoro-2-(2-methoxy-pyridin-3-vl)-benzoimidazol-

1-vl]-acetylamino}-cyclohexvl)-acetic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 541 (M+H)".

Example 97

4-[2-Cyclohexyl-2-(5,6-difluoro-2-p-tolyl-benzoimidazol-1-yl)-acetylamino] -

benzoic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 504 (M+H)".

Example 98

trans-4-[2-Cyclohexyl-2-(5,6-difluoro-2-p-tolyl-benzoimidazol-1-yl)-acetylamino] -

cyclohexanecarboxylic acid
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| -yl'l-acetyl am no}-cycl ohexanecar boxylic acid The

title conpound was prepared in accordance with exanple
WwWQ2@0M080563 | Ng separation of the stereoi somers PYI/EPI00$067399

preparative HPLC (Reprosil Chjg;j NR col um) el uting

with a gradi ent of ethanol (+ 0.5%¢trifluoroacetic

ra?: di’he/: ti{l]e I%Qoun d'was prepa)red 1n5a£r11%lo%yMg-o|_gxampleE% ?oq%wed %y%urlﬁcatlon

Fith pfpadytve GHEXYOn RevEBedplaist Fluting wath(agradit oK ypcqibeityle Y water. MS
(Benz9pmdazel -1 -yl lacetyl am nol -
cyc ohexanecar boxylic acid The title conpound was
prepared in accordance with exanple 7 conducting
separation of the stereoi someré Thiral preparative
HPLC (Reprosil Chiral NR columm) eluting with a
gr adi-¢1t [2e€ydéhanol - (§,6-dl bfo 12 p fidlulobaromhidazcddi-d)-adetylamino| -
Sptane, M5 (ES+) : 526 (MtH) +. Exanpl e 105
- Cycl ohexyl - 2-[5, 6-di f| uoro- 2- (4- et hoxy- pheny
I ) ben20| m dazol -1 -yl [ acetyl am no} -benzoic acid The
titl Eh@bﬂ@mmpwgwwmm@ému agcerdengedacexamipiay é@(fmptueg

depaREH Y tRG S ERRIALL 87 cl‘i’iffaltp aBdtRE @%FPL%:O ?osh)C}ﬁﬁl N@ column)
prepara ive |raI colum) e

efHBg Wi agradieatoma apgl 0Bt g ahﬁpgﬁrefMS (ES"): 504
heptphe. M5 (ES ) : 518 (NPD . Exanple 106 ( rfl

5-4-{2-Bicvclo[2.2.11hept-7-yl-2-[2-(4-chl oro-phenyl) -
5, 6-di fl uor obenzoi m dazol am bl 0
| -yl'l-acetyl am nol - cyclohexyﬁf ifc acid The title

conpound was prepared in anal ogy to exanple 7 foll owed
by LK s Gre e Dbt oro- bRl oo idasckal 1
phasanBlWclAgh M bl oglipdicgnt of acetonitrile / water
ﬁs&mw&mm e 107

{2- Blcvclo[2 1llhe 4- chl or 0- phenyl
) 5, Tfslh‘av STHrERH s i accvﬁﬁn%a@ﬁw%mpﬁﬁ dlystine
sepacitid o€ tHeI stéreolsmmrr@ undhiva pr@raepae PLA( Repewil e NR column)

VYIPEn%thﬁ I,%ad1 tO?Q%Ii % ll('lgo SEPR tlcl &:@‘ﬁ_‘gicé)(%e tane, IY[S (ES"): 510

er ral preparative r'osi
QvirFRl. NR colunn)

Example 101

trans-4-{2-Bicyclo[2.2.1]hept-7-vl-2-[2-(4-chloro-phenyl)-5,6-difluoro-

benzoimidazol-1-vl]-acetylamino!-cyclohexanecarboxylic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 542 (M+H)".

Example 102

4-{2-Cyclohexyl-2-[5,6-difluoro-2-(4-methoxy-phenyl)-benzoimidazol-1-vl]-

acetylamino}-benzoic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 520 (M+H)".

Example 103
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eluting with a gradient of ethanol (+ 0.5%formc
acetic acid) / heptane. M5 (ES+) : 536 (M+H) +.

WE@I081653108 (-)-(frfl PCT/EP2008/067399

5-4-{2-Bicvclo[2. 2. 11hept - 7- yl8(g [ 2- (4-chl or o- phenyl ) -
5, 6-di f |1 uor obenzoi m dazol -

l-yl}5a65tyl @ n%lc N15%Ch RAGXI 1)) 1ACLLL G AGhe NS 6t difil Go-
conpourna Wwo Epareda a Or dd & W exanpl e
bemrdimidaznl- Isd pacetylimimadfcytlobexaheqasloixyhordid by chi r al
preparative HPLC (Chiral pak AD colum) eluting with a

gr adTE@ﬁtl@éorﬁﬁEm%asgﬁ%&réf/ﬂlfaQEJFHQn&Q/ﬁH &(aﬁgﬂéﬁ cédnducting

hept ane. MtH)  +. a

%Pﬁ@llea-oéa(r% eaecﬁmw Yshlsalmnat?éws Hﬁ%ﬁeﬁf(&%&lr# NJR column)
tluBng€ yith ahexdientSf etha(blHted. 5Bz @lftuoroacetic acid) / heptane. MS (ES"): 542
% );‘phenyl | -acet am de The suspension of 0.13 g (0.25

2-[2-(4-chl oro-phenyl ) -5, 6-di fl uor obenzoi m dazol -
| -yl ]-N-(4-cyano- phenyl) - 2- c¥stroblexyt - acet ami de, 0.17
g (1.26 mmol ) triethylamoni um hydrochl ori de and 82 ny
(1. 2%%@'{ )-8 h M 8754 dif0ord- P04 Ok SROXVHIRAG)) WRS zoimidazol-1-yl] -
stlrred 45C T or 2 b hrs, The brown SUSPension was
{ [ loric acid solution and

extracted three tines with ethyl acetate. The conbi ned
or gamhetill ay@hsouaelr msqfrélmﬂecbmefccdfd@mteﬁlthmahipﬂfﬂl eynducting
];elplg}saor \e/g of %ﬁste:réé(gl?oorrrl&t r%? F}tu?aldr Shve El QI&: fos'“iﬁhua?NR column)
vletieg widtedrapon ofiktheholreb5%i trz—ftuuomacsmcaarou@d heprage. MS (ES"): 526
f @gd suspension was filtered and the solid was
mashed with acetonitrile containing a few drops of
water to give the desired conpound as a white solid
(68% . M5 (ES+) : 548.3 (MrHEXADREdPredi ate
2-[2-(4-Chl oro-phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl
| - N- (d-4cipated gheaniy?-) 5,8-diftwebohexiplethase tpasind e bditxoihlazol - 1-yl | -
su ensi Emﬁ%nowédg (1.24 mol)

= )-5,6-difluorobenzoi m dazo
I-yI]-cycIohexyI acetic acid (Ex. 22, int. c) in 3 m
di chillee Beedrapeurgl Wi preparal ihzceardhice 'with example 7 conducting
L\éplﬁlfa%b%tf i sfté?&ﬂ?tmlé}?b th;a'i pidpafakive ‘f'{md Chiralpak-AD column)

oxal y i de wer dr opw se

%l%%wt ﬁgrqfﬂ@ﬂtwég aflPln(d %?‘)@ef?rmllc a@fﬁtc a;?@l)ggﬁi’t%‘? S 6P ): 518 (M-
Was stirred for 1 h at roomtenperature, then

evaporated to dryness, treated twice with 5 m of

Example 106

(trans-4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-

benzoimidazol-1-vl]-acetylamino!-cyclohexyl)-acetic acid

The title compound was prepared in analogy to example 7 followed by purification
with preparative HPLC on reversed phase eluting with a gradient of acetonitrile / water. MS
(ES"): 556 (M+H)".

Example 107

(-)-4-{2-Bicyclo[2.2.1 lhept-7-vl-2-[2-(4-chloro-phenyl)-5,6-difluoro-

benzoimidazol-1-vl]-acetylamino!l-benzoic acid
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di chl oronet hane and agai n evaporated to dryness. The
light yellow solid was dissolved in 8 m of

walr@bgisssret hane and added dropwi se to a stirrRdI/EP2008/067399

m xture of 0.13 g ( 1.24 mmol),4-am nobenzonitrile and
0.46 m (3.31 nmol) trlethylan§ne i n di chl or onet hane.
AftefhstH%r for ¢l ear e | ow.

0]
was pours Qrpe rédr vglehs dpre)Ptarregc i C'Tlc%or dnce thtﬁ exanlpoe 7 conducting

ghipetaition oigh atn@omfﬁmersob}gdmaé prappetise \Lﬁﬂ@ (Repinesil Ghirdd NR column)
mhﬁ% watRda ?fa’dﬂﬁt ofl Eﬂhﬁgolo(_vke@ SWQQ%ICLA%'[%’%&(ﬂt/eh tane. MS (ES"): 536
filtered afd after addition of silica gel evaporated

yness Purification by silica gel colum
chronatography using a MPLC system (Conbi Fl ash
Conpani on, Isco Inc.) elutingxwhple1a8gradi ent of
heptane to heptan / ethyl acetate ( 1 : 0 to 1 : 1v/v)

. 810 [

I-N-[2 chloro 4- (IHtetrazo

5-yl Th@ﬁ@@éﬂﬂl}f} Eardd ﬁ%&ﬁfﬁhﬂj&: wh theextah{ ee7 conductlng
conmpound or.med E nalo Exa F ?

W_p@lza_tl@ﬂ |of ghs_skereoisomers by chiral preparatlve HPLC Chira pak AD column) eluting
etanGrahiet\olf pthdndl2-H H5% Hbenieaphrnyid) 1 hefatéd. MSIOTDY:BEBZM+H) "
oi m dazol -1-yl]-2-cycl ohexyl acetam de w thout using

water for the precipitatio @Hkg the desired

conpound as a white solid @ﬁ@ (ES) : 580.1

(MH) Intermedl ate

&%hghqpyplgﬁﬂﬂph&%gﬁ§gl 1-yli -2- cyclohexyl acetanlde
The title conpound was prepared in anal ogy to exanpl e

2 oTBE sysbnsion & (b (i asop Bl st e ass PR F SR
Betybimidetdld ﬁmd(zanyzhné mmo:z&ycmhgnabamm 0.17 k&1.2emmol)

E}Eﬁl}slt hl%ﬁpesr’lll é&cgr Ql%nEge anc} &> Tﬁ‘[‘% emgl? lsi)(%ul(n(sazz?@e' in I}{SmL ortho-
2yl 1 va-sGired ablﬁﬂ@rﬁqﬂ 35 ErsﬁThI(t biowor wsprawiooi wrsgparid-dn- W1 aqueous
h¥-|— ?&Ms}lpglﬁ&%lu o Zid EtHRFR ek times w1t_l|r_1hethyl a%citeéte The combined

etraz - phenyl | -acetan1d
eAPS IHEr e fia YErinpRgaparBgyliiets fEieasdinsd evapomiedip dryness. The

?e’sfdgle 84115: lﬁﬁ&&fe@lﬂh @Eétbﬂltréle ancli a few drops of water were add;:dil upon which

| uor or Ol m,dazo uor
By SSL IBREpredcaitnrian ik Fot 08 PHoRASS pgied wit
ddeeorpirdeeqitiiaingontewldreps elSvaeetowhs theldgiadedmpaund as a white solid
(68%). MS (ES"): 548.3 (M+H).

Intermediate

2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-N-(4-cyano-phenyl)-2-

cyclohexyl-acetamide

To the suspension of 0.5 g (1.24 mmol) [2-(4-chloro-phenyl)-5,6-difluoro-
benzoimidazol-1-yl]-cyclohexyl-acetic acid (Ex. 22, int. ¢) in 3 ml dichloromethane 0.01 ml
(0.12 mmol) N,N-dimethylformamide, 0.13 ml (1.54 mmol) oxalylchloride were added
dropwise under gas evolution. The resulting clear, light yellow solution was stirred for 1 h
at room temperature, then evaporated to dryness, treated twice with 5 ml of
dichloromethane and again evaporated to dryness. The light yellow solid was dissolved in 8

ml of dichloromethane and added dropwise to a stirred mixture of 0.13 g ( 1.24 mmol) 4-
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acetonitrile and heated to reflux tenperature upon
which a solution fornmed. After cooling to room

W@ eoopesEsire the newly forned precipitate was BCI/ERD&57399

by filtration and the sane prpg?yre was applied a
second time to give the desired conpound as an

OIE}E_- %+%o%it§i?el eil Ccll (%369 I%q (3.%B m%%ﬂrieihy?e?n@i‘né in dichloromethane. After
UG A e medi“at e

stirfing far-3CH lothe-qgihae pigllow ®] Giahi Wasuprisedenwoicniadeoiactedyivice with
bichotémEhano the fok%é%&éﬁ'?@@&]e)v\?asgécp\yﬁlll QhRXY¥hq BARL WMedBver

The title conmpound was prepared |1 n analogy to exanple

DRENGSHIM s%])fat?, ,fiétﬁ{efizln(ither addition of silica gel evaporated to dryness.
Bﬂﬂifli&aﬁoﬁ{b?@ﬂika g% ,cémgmg &mmtdgg :m@@gqmcsydtt&mfmsmmash

xyl -acetjc acrd and 4-am ng- 3- uor ohenzoni trj an
G traRany s e SMenit A adicTb ot saPaids raap ! sihyfactfle (15010
4: 1 vly) yaekded|Outng (81T ef thd titk qnoshunt] asasightrystvalsbiid.edS (ES'): M-
%gﬁﬁert-butyl nmet hyl ether to give 0.79 g (61% of a

hite solid (29%9. M5 (ES+) : MrH 523.2. Exanples 112
and 113 The title conpounds were obtai ned by
separation of the stereoiséignpledfi02- [2-(4-
chl or o- phenyl ) -5, 6-di fl uor o- benzoi m dazol -1 -yl ]-2-cycl
ohexyl[2 X4 {G ddoUsHeayH -3 d-Hifliof @ BOhzoiridakdl- t-Pitany b Ichloro-4-(1H-
-acet am de b [ rall pr.epar ative HPLC (Reprosil

%) - -21CYC -acetamide

_)-2-[ 2- (4- Chl or o- phenyl ) - 5, 6- di f | uor o- benzoi mi dazol - |
-yl | TRe Gijctampouyid-was[f@rmdd inamalogy fo Example 109 from N-(2-chloro-4-

r l- B3- Ml - ' : [
k)g‘n%%tgeﬁﬁ? 2 %ﬁ‘é&“@*@%@ﬂ 5?6_3F 8%1;%5}9 Se&hﬁfdaQQ% $1912L Grclohexyl
aqetapniflo witho phisiirgov prietey e Iegpigtionerdcibadesirad gemppund as a
whlth sardc(86d ey EsIN-988:1 ro-4-(
| Htet rdgggolo?S-yIX) - %enyl(lﬁ\hl-}gcet am de Col orl ess solid.

ME (TS) mle (MtH) +: 566. 4IExa .e 114

2-[ 2- (4- Chl or o- phenyl ) - 5, 6-YFFIH0H6- benzoi ni dazol -1 -yl

| -2-cvcl ohexyl -N-[4- (| Ht etrazol -

5- y| N-@2-Ehliof¢-d eayame pheriyl {{chloac-ehamil d6.63hBudrot hemzoimidazol-
i ) éﬂo%ﬁ&gl'&g?%gi in anal ogy to Exanple 109 from

5, 6-di fl uoro- benzoi m dazol -] -yl ] - N-(4-cyano-2-trifluor

omet B¢ tihhenypguml wasynrerspieddap Anglogy Ehe @8R 4 vl duspimd 2-(4-

Walb &y ph@kyl )t )6 dpT b Dleh Afiin@dhzolCly D LdyEls B e htdic(8id%nhd 4Memino-3-

&HSP m e gl\/li-l—{) +: ﬁlg 3. . . " _
ofobenzonitrile to give the desired compound as a white solid (62%). MS (ES"): M-H:

539.2.

Example 111

2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-vl]-2-cyclohexyl-N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide

The title compound was formed in analogy to Example 109 from 2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl|-N-(4-cyano-2-fluoro-phenyl)-2-cyclohexyl-
acetamide without using water for the precipitation. The residue was suspended in
acetonitrile and heated to reflux temperature upon which a solution formed. After cooling
to room temperature the newly formed precipitate was collected by filtration and the same
procdure was applied a second time to give the desired compound as an off-white solid
(29%). MS (ES"): 566.4 (M+H).



10

15

20

25

I nt ernedi ate
2-[2-(4-Chl oro-phenyl ) -5, 6-di fl uoro-benzoi m dazol -1 -yl
WO 200908056y ano- 2- PCT/EP2008/067399
trifluoronethyl-phenyl)-2- cvclggwexyl aceta m deThe
title conpound was prepared I nanal ogy to exanple 22,
int. d) from][2-(4- rmediate.
chl or o- phenyl ) -5, 6-di f | uor o- tBenzm m dazol -1 -yl ]-cycl oh
exyl acet| c aC| d and‘4 ambno 3-

pyéyggpl&gl chMDnlﬂsyst em ( Conbi FI ash Corrpanl on I sco

efuting with a gradi ent of heptane to n-heptane

fou?f ﬁ%a@ C?ﬁﬁ%@%@&ﬁ%ﬁ%ﬂéﬂﬁﬁ%{éﬁ %%d %@f’rﬂrﬂu %?mﬁ“-

dﬂdrcﬁplgammngd1fhfora<behmmﬁda|zblel -yl v@atlehexyt-aodt@iagidra@d 4-amino-3-

ﬁ)ﬁ g‘%%%le%fdd‘)s ['&s! gﬁ({o‘ oph H%rrper(éh}%?aic‘ftgt%ééﬁgg%%%) as eluant.
Wee eﬂ@bltoahuntedasbwswmdétqnm terobutyhaediybetbeni togimerls7 % (61%) of a
%h[tgsélfér 29%). MS éES ): M+H: 523.2 .

| or o- phenyl) 6-di f I uor o- ben20| m dazol -1 -yl ]-2-cycl
ohexyl N-[ 4- (I Htetrazol -5-yl)
trifluoromethyl-phenyl ]t é%’é?léfrrlr]c?eanély“éhl ral
preparative HPLC (Reprosil Chiral-NR colum) using a
m xt Thetiod ccﬁtllbtanﬂls vs(eﬁd)diﬁtalinﬁcﬂ by sépadtioMo oresdresisomers of 2-[2-(4-

et ate an
AFShRdy bRl A0 e ol i gulohegdt gy an
tenylk(bl @ybmmﬁbngdtampd[elby(c }Halqtrcm@lv-e HPLC (Reprosil Chiral-NR
F 2 trifluoronethyl-phenyll-acetam de Col orl ess
|d S (TS) me (MH) +: 616.4
fl
i clanzoyn?lrdgzo ens;l? Ingvgl% exvl N-|

ﬁuyﬂo)-zt Zﬂt[rteth{zunsezmﬂtanlv} pi&etrapﬂldie acet am de Col orl ess
solid. M5 (TS) me (MtH) +: 616.4 Exanple 117

ﬁokg%gf%eﬁil@é??%%w@;ﬁ?n%%w dazol -1 -yl | -2-cycl ohexy

2-trifluoronethyl-phenyll-acetam de The title conpound
(maer flad-haxft-Chleraahsnyl) 15¢0-diflanyd-berzoanidazah 1-yl|-2-cyclohexyl-N-[2-

Aubrd-4- ﬂrﬁhé@izgpbW{)ﬁenyl -acetamide

ben20| m dazol -T-yI'[-N-({4-cyano-2-trifl uoronet hyl - pheny

GPleckem DLt | TSl 1SE) SaP0a (8059 B (1) mie
(I\/H—|) +: 580.2. Internediate
Example 114

2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[4-(1H-
tetrazol-5-yl)-2-trifluoromethyl-phenyl]-acetamide

The title compound was formed in analogy to Example 109 from 2-[2-(4-chloro-
phenyl)-5,6-difluoro-benzoimidazol-1-yl|-N-(4-cyano-2-trifluoromethyl-phenyl)-2-
cyclohexyl-acetamide without using water for the precipitation. Colorless solid (87%). MS
(TS) m/e (M+H)": 616.3.

Intermediate

2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-N-(4-cyano-2-
trifluoromethvl-phenyl)-2-cvclohexvl-acetamide
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2-[2-(4-Chl oro- phenyl ) - benzoi m dazol -1 -yl | -N-(4-cyano-
2-trifluoronethyl phenyl) -2-cycl ohexyl -acetam de The

W@ paovesisespound was prepared in anal ogy to exap@li/BPRB$/067399

int. d) from][2-(4-

chl or o- phenyl) -5, 6- d| fl uoro- ben20| m dazol -1 -yl ]-cycl oh

4 ar o Gt arrprsdinaslopr 19 gl i g (-0
ngpnlnerfyl)e%ﬁyﬂlmredvananm@zelPLﬂ i lohexyl-@aticrrideod dramino-3-

%ﬂﬁo@orﬂéﬁ lb@Hzton?tfrﬂeaqﬁE Q&hgf)ulllcf—‘was ff‘@'ﬁf%ﬁ lf(}rchgﬂ'l%%' MPQ@ system

% f or c acid rown oam

i\@qmb@?? §0rrmaam5¢ Esgo %1%) dpdng rgh ?lséadeqnﬁ péh%ﬁweméeptane / ethyl
WeELe Obigioned Wy) sepabadjuent RfrifichosbepRPhSENEHPLOfusErg a Gemini

Efﬁ}l%ﬂ&“&ﬁe%ﬁﬁlimsof aciPrifler yatseHPatRigad e forpig ackd). (eforless
fuaex (790 M&-(ESH: Metia7/612. 5- yl ) - 2-
trifluoronethyl-phenyl]-acetam de by chiral

preparative HPLC (Reprogi], 1gol utm) using a
m xture of ethanol (cont a% n% ?ﬁl\/l anmoni um
acetate) : n-heptane (40 :

v).
(+) - Bbg blg ceneppuds ‘Aﬁrfe?hlﬁl}le%bme@mﬂeaférhq steypeisarnery of & [2-(4-
Hﬁ&ﬁd pirlyH-4, GJdlﬂLﬁiré%éﬁimﬁncﬂzbl' ﬁ'yl -2- cyclohexyl -N-[4-(1H-tetrazol-5-yl)-2-
ﬁfg;olrtil)ljl}qrgt nﬁy_l%\éyll]pargzgé ba)? ﬁura?]preparatwg HPE&S(R%[())rom Chiral-NR
éel)lmfﬁ) uRing 4 nGhtuoe of ephmrqlr K gonibeningiOrfi 1l z0d mbriyhl ac2taty ¢ heheptane
{*5%?( [4(IH-tetrazoI 5-yl)-2-
Tl uor)omet hyl - phenyl | -acetam de OFf-white solid. M

580. 2 Exanple 120
ot ) 2 d tshlorooplrepyl) <5, 65 d Hiugig —1m1daZer1nY1’h_2\7¢V\C].0herrN-ff4 (1H-

tewar - éoemzz%mu@ﬁﬁﬁéthw MdnyMde@amfidior - 4- (
[Htetrazol -5-yl)-phenylT -acetam de The title

ﬁ?@%g}ﬁghm_sf(%)n%% (11\;11+ﬁ514al6?gx to Exanple 109 from

fl uor o- phenyl ) - 2- cycl ohexyl - 2-[ 2- (2, 6- di net hoxy- pyri di
fr) 2\ j4-6hioratiphbuyd)-bib edit wonot iaz ainviddzoll vl |- 2cpdl alndxgle N-[4-(1H-

{Q{‘&z&[#gg_zp{rmld%mw filed.Qp2 preparative HPLC
sing a gradient of

acetonitrile and water ](@EontalnlngOS%formc aci d).
@Pkor\ﬁﬁﬁSPEdsMﬁu(ES)(m@/éw me (MH : 591.4.
Exanpl e 121

2- Cycl ohexyl - 2-[ 2- (2, 6- di mekhapl-1pyri di n-3-yl)-5, 6-dif
| uor o- benzoi m dazol -1 -yl I -N-[4- (

I H ?—t[ﬁ—?i—%h"lgr_oyll)})ehvﬂ brelngclnHl%angi ﬁl—f—eyc?or}}/elxifl—N—aﬁ—e(tlﬁl':qegrgzol—S—Vl)-

2-trifluoromethyvl-phenyl]-acetamide

The title compound was formed in analogy to Example 109 from 2-[2-(4-chloro-
phenyl)-benzoimidazol-1-yl]-N-(4-cyano-2-trifluoromethyl-phenyl)-2-cyclohexyl-
acetamide without using water for the precipitation. Colorless solid (89%). MS (TS) m/e
(M+H)": 580.2.

Intermediate

2-[2-(4-Chloro-phenyl)-benzoimidazol-1-vl]-N-(4-cyano-2-trifluoromethyl-

phenyl)-2-cyclohexvyl-acetamide

The title compound was prepared in analogy to example 22, int. d) from [2-(4-

chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-cyclohexyl-acetic acid and 4-amino-3-



10

15

20

25

30

The title conpound was forned in anal ogy to Exanpl e
109 from N- (4-cyano- 2-

wa eaoblogissd et hyl - phenyl ) - 2- cycl ohexyl - 2- [ 2- ( 2, BEHEP®D$1067399

xy-pyridin-3-yl)-5,6-difluorobgnzoi m dazol - 1-yl]
-acetam de. The crude product Wwas purified on a
Pnfﬁ%ro tlhvl%ar@%l‘c%ri?% ace Eglt?rli]ci) nenpzli(r JlGe%IEyg)rep (r:%thvtrgg}PLC using a
Geﬁl%lfcghmrc argta gipdieaf 6t aghiongrikeo wagier (8@ inings). 376 Syromix ec1d) Light
()M'v\lﬂ) fozlmes(ﬂ%%%z MRt ESWEMJI@'E &37 3.
Cyano- 2- trlfluoronethyl phenyl) - 2-cycl ohexyl -2-[ 2
(2 6- dlnethoxy pyridin-3-yl)

5, 6-di f | uor o- ben20|n1dagﬁﬂnp@59Vﬁm“%H8tan1de The title
conpound was prepared in analogy to exanple 22, int.
d) f ’irlmmmeyaimlbmxylls were obtained by separatlon of the stereoisomer§ of 2-[2-(4-
nglo l?e Vi )@8 %Lyorg)[) 2011[1]1 a Xll 26(: c'lohle q[ﬁ:[g—?TﬁQtle{pazdol—S— 1)-2-

“PIS) Sty Y

acetic acl
Blﬂuommgtbls’brﬂmrw F@eﬁammcﬂn b)r ¢hleﬂ piEperative @ LEr(Bdprosil whgal-NR
Pdrl[lfnfn!) %gingg ﬁxﬁ(r@@%’tﬁﬁﬂo\f ?cdﬂ%tﬁn%%l%aﬁﬁﬁ&ﬁgﬁpi@ét (% n-heptane
Gem ni using a gradient “of acetonitrile an
&P V(¥ ontalnlng 0.5%formic acid). Light brown foam
(19%9. Ms (TS) (MHH +)+: 600. 3. Exanpl e A Fi |l m coat ed
t@bwzmmrmmengl)tHa»ﬁchiﬁﬁdleaml-n@llmgﬁeﬁieeﬂns [@gnHbRtrazol-5-yl)-2-

uf act ur n,a cprv&ptlonal manner: | ngredi ents Per
gg@F@%—%§¥E% S estpetHeE of formula (1) 10.0 ng 200.0

M crocrystalllne cellulose 23.5 ng 43.5 ny Lactose
BybirlossssoBd. S HES)70/ O MyHPowBédne K30 12.5 ng 15.0 ng
Sodi um starch glycolate 12.5 ng 17.0 ng Magnesi um
(St)f«zarzawcﬁ}o%%eﬁvlﬁb&&o(ﬂ%aﬂﬁl1 e ahtbh 3000 Mlﬁaﬁ&r&ol-&yl)-z-

\ roxypropy methyl celTulose 3.5

TRIOKe T‘"* e358taglde 0] 6000 0.8 ng 1.6 ny Talc 1.3
ng 2.6 ng |Iron oxyde (yellomb 0.8 ng 1.6 ng Titan
Oiffowhidesdid8Msy T$) /egM+H)": 580.2

Example 120

2-Cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-vy1)-5,6-difluoro-benzoimidazol-1-vl]-N-[2-

fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide

The title compound was formed in analogy to Example 109 from N-(4-cyano-2-
fluoro-phenyl)-2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-
benzoimidazol-1-yl]-acetamide. The crude product was purified on a preparative HPLC
system (Phenomenex Gemini column) using a gradient of acetonitrile and water
(containing 0.5% formic acid). Off-white solid (44%). MS (TS) m/e (M-H)™: 591.4.

Example 121

2-Cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-vy1)-5,6-difluoro-benzoimidazol-1-vl]-N-[4-

(1H-tetrazol-5-yl)-2-trifluoromethyl-phenyl]-acetamide

The title compound was formed in analogy to Example 109 from N-(4-cyano-2-
trifluoromethyl-phenyl)-2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-
benzoimidazol-1-yl]-acetamide. The crude product was purified on a preparative HPLC
system (Phenomenex Gemini column) using a gradient of acetonitrile and water
(containing 0.5% formic acid). Off-white solid (36%). MS (TS) m/e (M-H): 641.2.



The active ingredient is sieved and m xed with
m crocristalline cellulose and the m xture is

w@e@posEsed with a solution of polyvinyl pyrr ol PADREP1008/067399
wat er. The granulate is m xed yth sodium starch
gl ycol at e and nagesi unstearate and conpressed to yield
kernels of 120 or 350 ny r?ggﬁﬁnively The kernels are
| acquered with an aqueous SO i'on / suspension of the
above nentioned fil mcoat. Exanpl e B Capsul es
Hoﬁﬁ-_@VanOantmﬂworbmleﬂwlkphenvd)nZnCMMﬂwqu1+ 2,padimethoxy-pyridin-3-yl)-

%%ﬂ@&%tﬁe%gmhﬁd?zoﬁ@fmeﬁkteta%aé manner: |n9f edi ents Per
capsul e Conpound of formula (1) 25.0 Lact ose 150.0

ze starch The o one are
R TS SR L P T Gbfrom cyclohexyl-
em@Jd&néihbm paidios3- ﬁplﬂ&dﬁnsmhembmmdaidh& -l phtcvistatig and 4-

C - —tr1 %or{gn‘%l{yrﬁo 9%8'{1?[ reglrjlllc?e 1% eltlc:% waﬁglggﬁed Qnap aeparatlve
H!RLQ SOstvlat(Ehelfcuneneﬁ JC@mmm@hgonhmnam@ gradient of aﬁetomhele and water
‘h'ta\{ﬁngﬁ%/@ﬁirﬁm adi®, E'igﬁ?&' Wickoh ) (?119%‘) ><M§Y(?S)°(fM+H )*: 600.3.

ol yet hyl ene d ycol ang wat er for injection

(part). The pHis adjusted to 5.0 by Acetic Acid. The
volune is adjusted to 1.0 nl by addition of the

resi dual anmount of water. The solution is filtered,
filled into vials using an appropri ate overage and
sterilized. Exanpl e D Soft gelatin capsul es cont ai ni ng
the follow ng ingredients can be manufactured in a
conventi onal manner: Capsul e contents Conpound of
formula (1) 5.0 nmg Yellow wax 8.0 ng Hydrogenated Soya
bean oil 8.0 ny
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Partially hydrogenated plant oils 34.0 ng Soya bean
oil 110.0 ng Wi ght of capsule contents 165.0 ny

w@R00avBssTapsul e Gelatin 75.0 ng d ycerol 85 Y%PGREP20n8067399

Karion 83 8.0 ng (dry natter)_%};an di oxi de 0.4 ny
Iron oxide yellow 1.1ng The active ingredient is

%gsq%%gd inawarmnelting of the other ingredients

and '£fé nixture is filled into soft gel atin capsul es

of appropriate size. The filled soft gelatin capsules

are Fitmapeigdd sablas eingining thavollowing ingredsatisre be Beanfictured in a
Emagtisis neentai ning the foll owing ingredients can be
manufactured in a conventional nmanner: Conpound of

faormula (1) 50.0 ng Lactose, fine powder 10Q15.0 ny
N&E@@éﬁﬁétalline cel lul ose (AVI CEL PH 102) ~948%<H ny

Sodi um car boxynet hyl cellulose 14.0 ng

Pd{eruelnyl pyrrolidon K 30 10.0 ng Magnesi unst ear at e

10.0 ng Flavoring additives 1.0 ng The active

[ [ ent d ' with | actose, mcrocristglljne
cg%%ﬁﬁgﬁﬁggﬂﬁ?@ggg?ﬁn1carboxynethyl celluloséagﬁgg 200.0:mg
granul ated with a m xture of polyvinylpyrrolidon in
wavlsrocrysidling eHuloa¢ e i s ni xed with nmagnesi udBPeRE at e43.5> mg
and the flavouring additives and filled into
sdebekehfdraugrs 1. Conpounds of formula (1) wbersin Ri.0 mg
is selected fromR2 is hydrogen or |ower alkyl;

Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.



R3 is cycl ohexyl or bicyclo[2.2.1]heptyl; R4 is phenyl
which is substituted in 4-position by hal ogen, cyano
wW@eooPlsissD- | ower al kyl, or pyridyl which is suPGI/EP2D&057399
with 1 or 2 substituents indepgndently selected from
hal ogen, am no, cyano and | ower  al koxy; R5 and R6
'nqgﬁe%gently fromeach other are hydrogen or fluoro;
d °RO i ndependently from each other are sel ected
fromthe group consisting of hydrogen, |ower alKkyl,
hal ogepsulds goripinankibg yolldwing ingrddismsy caal ieyhanufactured in a conventional
faHRLo- | ower al koxy and cyano; R8 is -(CR 12R13) n- COOH
wherein nis 0, 1 or 2 and R12 and R13 i ndependently
from each other are hydrogen or |ower alkyl, or R12
aﬁ&gﬁggﬂﬁogether with the carbon atomthey are Per capsule
attached to forma cycloal kyl ring, or -O(CR
14Rkbpsurd@omhdn éi)n p is 1 or 2 and R14 and R15 25.0 mg
i ndependently from each other are hydrogen or | ower
al or R14 and R15 together with the carbon ato
tﬁg%hgﬁe attached to forma cycl oal kyl ring, or RSH}%lOH%
tetrazole; R, 10 is hydroxy or -(CH 2)P-COOH wherein f
i Maizegtagsh 2; mis 0 or 1; Rl is -COOH and 0.0 mg
pharmaceutically acceptable salts thereof. 2.
Comgpounds of formula (1) according to claim1, whereignmg
R8 is -(CR 12R13) n- COOH wherein n is 0, 1 or 2 and Rl12
and R13 independently from each other are hydrogen or
| ower al kyl, or R12 and R13 together with the carbon
atomthey are attached to forma cycloal kyl ring, or
5 Tl ¢@rpamtRISIPsie@dH ndimeixed andfillest intcogappulegef ske2. and
R15 i ndependently from each other are hydrogen or
| ower al kyl, or R14 and R15 together with the carbon
atomthey are attached to forma cycloal kyl ring. 3.
éﬁg&@g s of formula (1) according to claim1l or 2,
R2 is hydrogen. 4. Conpounds of fornula (1)
according to any one of clainms 1 to 3, wherein R3 is
cycl ohexlpjection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water

for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.



5. Conpounds of forrmula (I) according to any one of
clains 1 to 4, wherein R4 is phenyl which is

WGeawsnases ed i n 4-position by hal ogen, cyano oPCT/EP2008/067399
fluoro-1lower alkyl. 6. Con‘pou_nggs_ of formula (1)
according to any one of clains™1 to 5, wherein R4 is

al phenyl . 7. Conpounds of fornmula (1) according

ﬁ)gamolyg/%]one of clains 1 to 6, wherein R4 is
Achl or ophenyl . 8. Conpounds of formula (1) accordin
t o abgft galetimfapsilad gamtaining tie follhwimgi ingmdients cpy b¢ shphutactured in a
WHeRtidisil Rt tuted with 1 or 2 substituents
i ndependent|y sel ected from hal ogen, am no, cyano and
| ower al koxy. 9. Conpounds of fornula (1) according to
arfgﬁ’éﬁlécﬁ?teésai ns 1n{30 4 or 8, wherei n(R)4 is °
pyridin-3-yl which is substituted with 1 or 2
s ubsthpdurelndffoimmade gpndent | y sel ect ed from hal ogen, 5.0 mg
am no, cyano and | ower al koxy. 10. Conpounds of
f ariy ) according to any one of clains 1 to 9,
wherein R5 and R6 are fluoro. 11. Conpounds of fornula
(1) according to any one of clainms 1 to 10, wherein Rl
i ogfmarediSyRyeadrdl RO i ndependently from each ot her8.0 mg
are selected fromthe group consisting of hydrogen,
| aetialBlgtogehabdgiant oilsower al koxy, fluoro-| ower 34.0 mg
al kyl, fluoro-|ower al koxy and cyano; and R8 is -(CR
1%1?13%&- X wherein nis 0, 1 or 2 and R12 and R131100m
i ndepefidett |y from each other are hydrogen or |ower ™
al kyl, or R12 and R13 together with the carbon atom
t Neyight ef capsidecemadertty form a cycl oal kyl ring, or -O R mg
14R15) P- COOH wherein p is 1 or 2 and R14 and R15
| nelgpangdgsilky from each other are hydrogen or | ower
al kyl, or R14 and R15 together with the carbon atom
t are attached to forma cycloal kyl ring. 12.
Cgtg‘%ﬁﬂhds of fornula (1) according to claim 11,
wherein R8 is -(CR 12R13)n-COOH, nis 0, 1 or 2 and
RiQyamol 8818 i ndependently from each ot her are hydr og¥m0 mg
or lower alkyl, or R12 and R13 together with the
c tomthey are attached to forma cycl gl
r?{r%l%lgg’ Compounds of fornula (1) accordi ngQ't@o c%dgrr?satter)
11 or 12, wherein R8 is -COOH 13. Conpounds of
fc;';'lﬁﬂldéo’fl‘l‘le) according to claim 11, wherein R8 is 0.4 mg
-0 (CR 14R15) P- COCH wherein p is 1 or 2 and R14 and
Rilfori shlépwatident |y from each other are hydrogen or 1.1 mg
| oner al kyl, or R14 and R15 together with the carbon
atomthey are attached

mg

75.0 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.



to forma cycloal kyl ring. 14. Conpounds of formula
(I') according to any one of clains 1 to 10, wherein Rl

WO gooamghssherein R, 10 i s hydroxy or -(CH 2) P- QBCHEP2008/067399
wherein p is 0, lor 2, and mig,0 or 1. 15. Conpounds
of formula (1) according to claim 14, wherein R1O is
EXgﬁqx% or -COCH. 16. Conpounds of formula (1)
acc aing to claims 14 or 15, wherein R10 is
hydr oxy. 17. Conpounds of formula (lI) according to any
one Yichets apmtgining the {@lowing ingradiqRts ¢ag begnardagiened dis a gpnventional
RrpMta (1) according to claim1, selected fromthe
group consi sting of
6-{2-[2-(6-chl oro-pyridin-3-yl)-5, 6-difluoro-benzoinid
aigFﬁéq%ﬂﬁqﬁﬁWﬂﬂgﬁéﬁexylacetylanino} -nicotinic acid,0-0mg
3-chloro-4-{2-[2-(6-chloro-pyridin-3-yl)-5,6-difluoro-
bdnzwis¢rifidapolvdér yl ] - 2- cycl ohexyl acet yl am no} -benz®d15.0 mg
aci d,

AN 4&; B L RUBAVIEED PR ¥0d)- >, G-l T uor - benzol il mg

azol - -2-cycl ohexylacety i nol - 3-fluoro-benzoic’
aci d,

4-pdiym cuborrnehy-<gNilpesi n- 3-y1 ) - 5, 6- di f | uor o- benzoi M40 mg
azol -1-yl]-2-cycl ohexyl acetyl am no}- 3-nethyl -benzoic
a@dlyvinylpyrrolidon K 30 10.0 mg
(-)-3-ch€oro-4-{2-[2-(6-ch|oro-pyridin-3-y|)-5,6-dif|u

or -b%q%o%&jglzol-l-yl]-z- 10.0 m
cyc?%héx9}-§c ?ylaninoj-benzoic aci d, v me
(+)-3-chloro-4-{2-[2-(6-chloro-pyridin-3-yl)-5,6-diflu
orfdavioeing eilditieszol - | -yl ] - 2- 1.0 mg

cycl ohexyl - acetyl am noj - benzoic acid, ra
5-4-{2-[2-(6-chloro-pyridin-3-yl)-5,6-difluoro-benzoi m
i dazol -1 -yl ]-2-cycl ohexyl acetyl am noj -

cycl ghexanecar boxyl.i c. aci d . . .
Y oy BREHARE rtbefatt it ity ey pys eetiviing iglulpsgand godium
tarboomixelng aelitlo@zal -granyilldtedNw{thd a mixture of polyvinylpyrrolidon in water.

.Cl N-ac i . .. . .
?ﬁiér%@éﬁag%@?3?"'%‘{5%%@&?%%? 15294 HysTagpHrisg gt gndyfled nto
padchetor o- benzoi m dazol -1 -yl']-N- (

raHs- 4- hydr oxy- cycl ohexyl) -acetani de, ra

5-4- ({cycl ohexyl [ 2- (2, 6-di net hoxypyridin-3-yl)-5,6-dif

| uoro-1 H benzi m dazol -1yl ]

acetyl }am no) cycl ohexanecar boxyli c acid,



10

15

20

(+)-4-{2-cycl ohexyl -2-[2-(2, 6-di met hoxy-pyridin-3-yl)-
5, 6-di fl uor o- benzoi m dazol -1 -yl ] -

W@ e@vP8ERs noj - cycl ohexanecar boxyli c aci d, PCT/EP2008/067399

4-{2-cyc|ohexyl-2-[2-(2,6-dinp&ppxy-pyridin-3-y|)-5,6-
di f | uor o- benzoi m dazol -1 -yl ] -
acetylanino}-3-nethy|-benzoi&lchd,
4-{2-cyc|ohexyl-2-[2-(2,6-dinﬁ%%%xy-pyridin-3-y|)-5,6-
di fl uor o- benzoi m dazol -1 -yl ] -

acet yl-drmpourgls of (ronmeddEnzoi ¢ aci d,

4-{2-cycl ohexyl -2-[2- (2, 6-di met hoxy- pyridin-3-yl)-5-fl
uor o- benzoi m dazol -1 -yl ]- R\
acetyl am noj - cycl ohexanecar boxyl
(-)-4-{2-cycl ohexyl -2-[2-(2, 6-di
5-f 1 uor o- benzoi mi dazol -1 -yl ]0O
acet yl am noj - cycl ohexanecar boxy!
(-)-4-{2-[2-(4-chl or g&pheny] ) -
ol -1-yl]-2-cycl ohexyl ac '
cycl ohexanecar boxyl i c /R

acid, (4-{2-[2-(4-chl N5,6-difkgoro-benzoinid
azol -1 -yl]-2-cycl ohexyl -acetyl am no}- cycl ohexyl)
-acetic acid, (+)-[fra

@hare{n{ 2- [ 2- (4-chl or ophenyl ) -5, 6-di f | uor o- | H benzi i daz
ol -1-yl]-2- cycl ohexyl acetyl }am no) cycl ohexyl] acetic
aci dr! is selected from

4-{2-bicyclo[2.2.1] hept-7-yl-2-[2-(4-chl oro-phenyl)-5,
6-di fl uogo- benzoi m dazol -1 -yl ]- acetyl am no} -benzoic

5-4-[ ({2- - ch] or ophenyl) ‘ uonﬁ-lkkbenzi ol -,
| -yl]- Ryl acdEyib)}a @ gt hyl 4nd R
cycl ohexan rboxylic acid, N=
R%-{2-[ 2- (4-chl or o- phenyl) - 5-f | uor o- benzoi m da
zol -1 -yl]-2-cycl ohexyl acetyl am no} -benzoic acid,
4-{2-]2-(4-chl oro-phenyl)-5, 6-difl uoro-benzoi m dazol -
-y | R2isbydrogpegylowge eyl ani no} - benzoi ¢ aci d,
(+)-4-{-2-[2-(4-chl oro-phenyl)-5, 6-di fl uoro-benzoi m da
zol - R? glchdahaycdrdiex[acalydpani no} - benzoi c acid,
(-)-4-{-%-[£$¥4-ch§§r£-phln§??15,6-dif|uoro-benzoinida

I -Leyl]-2- l,oh l. yl ami - b ' id
128 B RGOS SEHGAS & EhN g by BARIS ob i gpro tower
aliyl] e2pyoidyl whieh yd subst@tiyddaminbpr 3 substuepts-ibdeprodentiyseldsted from

halogen, amino, cyano and lower alkoxy;

\Cc_ageid,
t hoxy-pyridi n-3-yl)-

Rréi d,
-di fl uor o-benzoi m daz
noy- 4

R’ and R’ independently from each other are hydrogen or fluoro;

R’ and R’ independently from each other are selected from the group consisting of

hydrogen, lower alkyl, halogen, lower alkoxy, fluoro-lower alkyl, fluoro-lower alkoxy and

cyano;

R® is —(CR"“R"),-COOH wherein n is 0, 1 or 2 and R** and R" independently from
each other are hydrogen or lower alkyl, or R'> and R" together with the carbon
atom they are attached to form a cycloalkyl ring,
or —O—(CR14R15)P—COOH wherein p is 1 or 2 and R and R” independently from
each other are hydrogen or lower alkyl, or R" and R" together with the carbon
atom they are attached to form a cycloalkyl ring,

8 .
or R® is tetrazole;
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(+)-4-{-2-[2-(4-chl oro-phenyl)-5, 6-di fl uoro-benzoi m da

zol -1 -yl]-2-cycl ohexyl acetyl am nol - 3-net hyl - benzoi c
W@ 200d/080555 PCT/EP2008/067399

(-)-4-{-2-[2-(4-chl oro-phenyl) ; 6-di fl uor o- benzoi m da
zol -1 -yl]- cyclohexylacetylan?no} 3- net hyl - benzoi c

acid

3- chFo % h’?r?)?’(fr_(?ﬁbgfh gpglhv %rr%/ Blsé) (liorrjlzfl uor o- benzoi

m dazol -1 -yl ]-2-cycl ohexyl acetyl am no} -benzoic acid,

(+) - B-igAlodho- 4- { - 2- [2 (4-chl or o- phenyl ) -5, 6-di fl uoro-b
en20|n1dazol-l-yl] 2-cycl ohexyl acetyl am no} -benzoic

aci dr'! is —.COOH
(-)-3-chloro- 4 {-2-[2-(4-chl oro-phenyl)-5,6-difluoro-b

%‘rbcf arrnm%?ezu 11(:2_11 e}écgptgblg Xe&ts%iere(}/fj acetyl amino} -benzoic

4- {2 [ 2- (4-chl oro- phenyl ) -5, 6-di fl uor o- benzoi m dazol - |
yl ]ZZchypchoidemjforaméat ) acmorrh}lg B cliihubrvdreb@nzoi ¢ aci d,

( +) R(3‘5" € (ﬁli %h@&?r(‘%( idg, 5 @“zda' ! flfD&?d ReR n&&ggh(ge%tly from
zol - ycl o I"acet
acid, eac other are hydrogen or lower alkyl or R and R together with the carbon

(-) - 4-dosrthey bt a@tﬁ&rrea(zomﬁnylzydo%u@dﬁhgl uor o- benzoi ni da

;2: ;jl - Xrl ]O%Cﬁyﬁlghwoﬁ% te>r/e!*1r?rpp1sn? r2 angl o bgnzclependently from

4- { 2- [ &xch bilodh sy lordpbienydr JovberGiloi, for LRé%’z_mcHelﬁmgethed aithltht carbon
égl L' 258% %P exylacatyam o g;cloaﬁ{ﬁrigl!g.f | uor o- benzoi ¢
(+)- 4 -2-[2-(4-chlor o@ghenyl ) - - di fl uoro-benzgi m da

zol - mpaunsly of tshieyad deecoprding m}}leum 1 or 2, wherein R” is hydrogen.
3, 5- dlfluoro benzoi c

aCI 7 (cam drrdéof &rbtd£0) Qé’c@rcﬁﬂff&’iﬁy&re%f@lafﬂlypf&3 Raf#an R’ is
q% -yl']-2-cycl ohexyl acetyl am no} -

9}’ ¥4 uor o- benzoi ¢ acid,

4-{2-[2-(4-chloro-phenyl)-5,6-difl uoro-benzoi m dazol - |

-yl ] 5. 2aypdwotiexy forankt () amontihe 8 anyyaref beimol o 4ovttrein R is

35&15}1 %F\%hex%s@%&e{cﬁp %E&Lo%{tio Hﬁrq{yo(gen,bcgfnﬁg b 838 bwkr z}ﬂq]/l

(+)-3-chl oro- £ 4- chl or o- phenyl ) - benzoi m dazol -

| -yl §-Corepeunshe iﬂrma]éee Y hesaiding to Hurmasiof clagngl to 5, wherein R is 4-
hald glpgglll ro-4-{-2-[2-(4-chl oro-phenyl)-benzoi m dazol -

| - % - 2- cycl ohexyl - acet yl anmi no}- benzoi c acid,

7. Compounds of formula (I) according to any one of claims 1 to 6, wherein R* is 4-

chlorophenyl.

8. Compounds of formula (I) according to any one of claims 1 to 4, wherein R*is
pyridyl which is substituted with 1 or 2 substituents independently selected from halogen,

amino, cyano and lower alkoxy.

9. Compounds of formula (I) according to any one of claims 1 to 4 or 8, wherein R*
is pyridin-3-yl which is substituted with 1 or 2 substituents independently selected from

halogen, amino, cyano and lower alkoxy.

10. Compounds of formula (I) according to any one of claims 1 to 9, wherein R’ and

6
R” are fluoro.

11. Compounds of formula (I) according to any one of claims 1 to 10, wherein R'is
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4-{2-[2-(4-chl oro-phenyl)-5,6-difluoro-benzoi m dazol -
-yl ]-2-cycl ohexyl -acetyl am no}-3- net hoxy-benzoic

W@ 2008/080555 PCT/EP2008/067399

4-{2-[2-(4-chl oro-phenyl)-5, 6- Q%fluoro benzoi m dazol - |
-yl]-2-cycl ohexyl - acet yl am no}
trifluoronethyl-benzoic acid,
4-{2-cycl ohexyl -2-[5, 6-di fl
henyl ) - benzoi m dazol -1 -yl ] -
aci d,
4-{2-cyc|ohexy|-2-[5-f|uoro- -trifluoronethyl -pheny
|')-benzoi m dazol -1-yl]- EP | am no} -benzoic acid,
4-{2-[2-(4-chl oro-phenyl)-5, 6-difl uoso- benzoi ni dazol - |
-yl']-2-cycl ohexyl -acetyl ani no} - 3-

trif ﬁﬂ%P%HéF@ﬁqw)%dtl?riﬁ&' pen@&GHlY from each other are selected from the group
4-{2-| 2- £4 chl or o- pheny or o- penzqoj m dazol -

ccglsbsygg 8 ]éxgkypgeélc]é)tv\ser élllf,ylné?log% r alkoxy,dluoro-lower a\kyY ﬂ]uoro lower

k63 indt dydnghhar o- phenyl ) - 5- fIuoro-ben20|n1dazol-l-yH
- 2-cycl ohexyl - acetylanino} 3- fluoro-benzoic acid,

(418 G20 AnG0) oL BERU Bely dih Za%;zlbe@fﬁb%ggg%mﬂy from

ro-2-(4-trifluoromethyl-p
yl am no} -benzoic
RS

am no -acet
2- (4- {@&E@ﬂ(wao&hy@r@gepmmwe)m&yemm R egether mithdhecarbon

|- 1=yl s &¥§5§Q@t§&leﬁ‘%§%@n§ﬂ%ﬂkﬁrﬁlzlgUor o- pheny! )

- propi oni ¢ 3 5
2- ( 4- {2 FOCR B QO PReryin 8 isl ar 2 F‘%Po aeérRz oingerRagently from
I -1-yl &a-cR'o@h/eGhEHl@})ﬁYd)@ﬁQﬁ%ﬁéﬂaﬂ@f} -or R" and R" together with the carbon

3-fl uoro- aci d

3-(4-{§9Fg E&X%ﬁﬁ%ﬂgﬁﬁﬂﬁﬂyf giﬁmﬂﬁppﬁoro benzoi i dazo

| -1-yl]-2-cycl ohexyl acetyl am no} -phenyl) -propionic

aci d]2. Compounds of formula (I) according to claim 11, wherein R® is

3 Az 2y [ r 2

POy >nz@%‘y°‘f‘1 e %:‘82 R R oA AR TR ar
hry}rggﬁrbqr lewarcligyl, or R' and > togethér with the carbon atom they are attached to

ﬁnﬂrquﬂmﬂg&ﬁgg(4 chl or o- phenyl ) -5, 6-di fl uor o- benzoi mi

dazoI-I-yI] cyclohexylacetylan1no} 3-fl uoro-phenyl)
(2 O Lt prfosmil ) sy s laimsif o8 oviseF g f§~COOH.
dazol -1-yl]-2- cyclohexylacetylan1no} 3-fl uoro- fhenyl)

- pr opd. (ﬂunnpounds of formula (I) according to claim 11, wherein R” is
16,2~ 13
~ o(?}r{ % {) cg eﬁl:elg gﬁs g'é}? QBQHIR@ a@}cﬁk LHRP O REAF BoM Sich other

@tefhydmg@n thmej@l)kyL ae Bt m@d&, @gether with the carbon atom they are attached
to form a cycloalkyl ring.

14. Compounds of formula (I) according to any one of claims 1 to 10, wherein R'is

—(CHz)mOR1°

b

and wherein R' is hydroxy or —(CH;)p,-COOH wherein pis 0, 1 or 2,

and misOor 1.

15. Compounds of formula (I) according to claim 14, wherein R" is hydroxy or
-COOH.

16. Compounds of formula (I) according to claims 14 or 15, wherein R" is hydroxy.
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2-(4-{2-[2-(4-chloro-phenyl)-5,6-dif

i fl uoro-benzoi m dazo
[ -1-yl]-2-cycl ohexyl acetyl am no}- 3-fl

uor o- phenoxy)

WO proojswsas ¢ aci d, PCT/EP2008/067399

2-(4-{2-[2-(4-chloro-phenyl)-_59 -di f1 uoro-benzoi m dazo
[-1-yl]-2- cyclohexylacetylanino

3-fl 1. oni ¢ 1.
(+) - E’P (Zz)n?}b n? %f;?rmnF o(lri]%accﬁ 50 aély é)na ?Flﬁlél}sol oel rg)z wi reln R'1s
i dazol -1 -yl]-2- cyclohexylac Ian1no}

3-fl uor o- phenoxy) - 2- net hyl /pr i08§E%PCId’
(-)-2-(4-{-2-[2-(4-chl oro-phenyl ) ~5,76-di fl uor o- benzoi m
i dazol -1 -yl ]-2-cycl ohexyl acdTyl ami no} -,

3- quoro phenoxy) 2- et hyl - propionic aci d,

| -

-1 -

%/é %30%11 (&&d ﬁg@l‘}?ﬂ%&ﬁﬂi& to clalm orsgecl%gcp tzromrﬂlg grzo%p

IﬁbUOgofphenoxy) cyclopropanecarboxyllc aci d,

i b (64&1{(1 ? ﬂéf% l.@é (alfmb?gjbleﬁzo%m%dagblf 5A r?cﬁ?&é%m

cyc exy acetyl am no
%fﬂﬁuém@ POHIo/ACL ’yclopropanecarboxyllc acid,

é chtolro(44rz{ ch rlé b= i den 8=ypNs) BYdilloBroBoczbinh@s0- hang gicilohexyl-
% %ﬁ% C glohexylacetylan1no}-

%fﬂﬁﬂBWB éﬁ &?%’cyclopropanecarboxyl|c acid,

2{222«é<bhhoq@ﬂﬂhﬁmyb)55¢mmﬂméﬁﬂﬂnmmhb@zblWidaamkﬂkxyl

ce a an - fl 01C ac1
roxy- -acet’ani de,

{- {¥ [2- (pzh Momhdm31yheﬁa@id)ﬂtwrerbdnidlmala@olbbmﬂol prictidesyl-
?a%w$ngm9_ghg%§yg&ughk§mpydroxycyclohexyl) -acet am de,

or o- phenyl ) - 5, 6- di f | uor o- benzoi m dazol -

J;ﬁ thgto(: ¢} é%ré%ﬁhbw PATRCE-BN el difldessp e zoimidazelnd -Hé- 2-

éwﬂﬁmkﬁgkéyﬁﬂhﬁ@fb@ﬁ@ﬁ%kﬁ,5 6-di fl uoro- ben20|g1dazol-
X cet 0 tini.c aci

oy SRS o it By Pyt 5 B i Boa? Siahdgel a2
ofctdheyjljac@ylyihoReeaybaaeidy| am no} - 3- cyano- benzoi ¢
Pk ;é E{gﬂl%% |P24P%m;3?{¥1% jndglu@f% Pepzsimidagol 1 vll:2-cyclohexyl-
BG*YWﬁWK) ehaxhescpibmeiodcidhi no} - 3- cyano- ben20|c

j'@iohex%l 2- 42 (2,6- éli%methoxy pyrldln 3- gl) -5,6- dlﬂuoro benzoimidazol-1-yl]-N-(4-

| or o- phényl) 6-di fl uoro- benzoi m daz
PX&FTm§w§ﬂEP8ﬁ@?Vkacetylan1no} 3- net hoxy- benzoi ¢
@B)l &iclohexyl-2-[2-(2,6- d1methoxy pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-N

@FLFJyfyhéﬁéégkgﬁgﬁgﬁgg G¥£L1ﬁo? di f | uor o- benzoi ni daz
trans-4-({cyclohexyl[2-(2,6-dimethoxypyridin-3-yl)-5,6-difluoro-1H-benzimidazol-1-
yl]acetyl}amino)cyclohexanecarboxylic acid,
(+)-4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-
acetylaminoj}-cyclohexanecarboxylic acid,
4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-
acetylamino}-3-methyl-benzoic acid,
4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-
acetylamino}-3-fluoro-benzoic acid,
4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5-fluoro-benzoimidazol-1-yl]-
acetylaminoj}-cyclohexanecarboxylic acid,
(-)-4-{2-cyclohexyl-2-[2-(2,6-dimethoxy-pyridin-3-yl)-5-fluoro-benzoimidazol-1-yl|-
acetylaminoj}-cyclohexanecarboxylic acid,
(-)-4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylaminoj}-cyclohexanecarboxylic acid,



10

15

20

25

30

35

3- met hoxy- benzoi ¢ aci d,
(+)-4-{2-[2-(4-Cnhl oro-phenyl)-5, 6-difl uoro-benzoi m daz

W@beobogisss 2- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3-trifluoronethyl-benzoic acid

(-)-4- {2 [2-(4- ChI or o- phenyl) %56 di f | uor o- benzoi m daz

1 c}%o (}/ ¢ y By, b a680 b A DRbridazol-1- -yl]-2-cyclohexyl-acetylamino}-
{ uorone I} benzoi ¢ acl d.

(}%)oh@xxlizafezm(amddwl or o- phenyl ) -5, 6-di f | uor o- benzoi m daz

g—L) [trdﬁsh (%2‘{2%%?8%13 21)3@ AIAR5-1H-benzimidazol-1- -yl]-2-

| uor omet hoxy- benz
e@l acezyl}{azup(z)cmol@;fvlé%f@%h@ﬁfy|) 5, 6- di f | uor o- benzoi

m{gaﬂ@ﬂckol 2.1k tcwizoneoqy&m@@tm{e@m)rwé difluoro-benzoimidazol-1-yl]-
rifl u orret -benzoi c acid,

?Ce lazfm{nf ﬁm(odcffl’] 'or o- phenyl ) - 5- f | uor o- benzoi ni dazol - |
¢V ttanz2-4ely - hekyhloanpdiepyl 33t thajre- 1 31-bénmbmalabanizgl] €-aci d,
d | - |

R B D e
Achimrga- (al2e plemy)))5- Buaodbiry eiongatobbl-Aicdolbtxyl-

aéélt)Jlargln% (Bleﬁ’ﬂﬁ'é(ydld acetyl am no}
enZ i.c ac

?4{)’- 4 %2 %O(P%e@rﬁjéﬁo Bﬁmive)nzelr@daqohlwa}a Felabeyhneesgamino}-
Bézn-zbrc)dc]d- 2- cycl ohexyl acet yl am noj -

P 3 Sl RSP O i oo berzaimideal bl dssstahends

wctetyﬂaryin]o} %engmct ohéxyl acet yl am no} -

f [

f"‘?iﬁ W&ﬂﬁ?‘%}?@héé%@ﬁ?%%%nzzgr?ﬁdazaoéé Y270
Réainogberifigahitho} - 3- f | uor ophenoxy)

4QYI{QQ@IC‘HRﬁ8 RAAPS YL 8iflu8f-Benzoimidazol-1-yl]-2-cyclohexyl- acetylammo} -3-

4-{ % (4- Chl or o- phenyl ) - benzoi m dazol -1 -yl ] -
etyl am no}-3- fl uoro-phenoxy)

ceyel{ aprppreadori- bl(i)e(y/l)iﬂmalﬁhd)ro benzoimidazol-1-yl]-2-cyclohexyl-
gc%;,-l?m]h O}(_{s Lt%¥§€7n201c O phenyl ) - benzoi m dazol -1-yl]-2

>3- fluoro-phenoxy)
(-dylc{ éﬂﬁdﬁa}hlm‘aﬂﬁmnyb-ﬁ(ﬁ @uﬂudro benzoimidazol-1-yl]-2-cyclohexyl-

ace I{H%OE% - ol f?erﬁhﬁ@éld) benzoi m dazol -1 -yl ]-2-cycl oh

| -ace “3-trt Iuororret hyl - benzoi c aci d,
@; ]-040142{-2f@ QMC@II%PMH enyidiflussprbenzaiadagel-1-yyt2r cmlc%lyxyl-
1\1‘1'0 Beriold and,no}-3- trifluoronet hyI benzoi ¢ aci d,

T%?"I é;&)lro'%'z{é —ig ?f?ncﬁb}?o %ﬁ % 6b(? Hﬁ(?rlo e%%czn?rludazo}llll]yl]zz cyclohexyl—
acetylamino}-benzoic acid,
(-)-3-chloro-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl ] -2-cyclohexyl-

acetylamino}-benzoic acid,

4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-
fluoro-benzoic acid,
(+)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-benzoic acid,
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-
3,5-difluoro-benzoic acid,
(+)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3,5-difluoro-benzoic acid,
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trifluoronethyl-benzoic acid,
4-{2-Cycl ohexyl -2-[5, 6-di f| uor o- 2- (6- net hoxy- pyri di n-3

WO 00p08say oi m dazol -1 -yl] - PCT/EP2008/067399

acetyl am noj - cycl ohexanecar bo_x%fl)j c acid,
(-)-4-{2- [2 (6-Chloro-pyridin-3-yl)-5,6-difluoro-benzo

L— L -ﬁ-é-@& (4- “h (]I'Bﬁj-hc%{}%i%%eél Iu(ancoe lz%{pmlaoio'l—l—yl]—2—cyclohexyl—

xanecar
Q@Q{l@n{n@}@ﬁd]ﬂhgr%bcﬂlzmd@@(y pyridin-3-yl)-5,6-difluor

@@Q@'c{ﬂ(ﬁié 17-%lel difluoro-b idazol-1-yl]-2-cyclohexyl-acetyl 3-
c;ﬁcﬁoﬁexy -a g(czam nol} ugrfc %ﬁg%l/ll ilzoacetl c ZCO exyl-acetylamino}-

qrang= HeEZc(lﬁﬂ@ﬁ’l or o- 2- met hoxy- pyridi n-3-yl)-5, 6- di f I uoro

3 kanzeisni2d@zEl-cHlodk phetiyl)-benzoimidazol-1-yl] -2-cyclohexyl-acetylamino} -
ﬁ cI ohexyl - acetyl am no? cycl ohexanecar boxyl i c aci d,

29131 6 ol or o- 2- met hoxy- pyri di n-3-yl ) -5, 6-di f | uoro
Gb)eB}Z:h]om%‘la{ZDJ 24(4yhlor@phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-

I‘;]?Eiyl -acetyl am noj - benzoi c aci d,
? Af Cycl ohexyl - 2[56d|fluor02g6 met hoxy-pyrid
H=33ch}pno- berdz i - el phlerlyl)}ben201m1dazol— -yl]-2-cyclohexyl-acetylamino}-
B&ELW R noj - cycl ohexanecar boxyl i ¢ aci d,
- I fl
éé%&Zﬁé@brmp@g&% %{6()@,1%}1 Eegl);mml)éerlzlo 1 yli3 Zy(:y?:lohe)gfl gclzetylamlno} 3-
setHaheepiciagad,yl am no} - cycl ohexanecar boxylic

%%%q?]((ﬁ éng rggoﬁf%ﬁ}nggi %ﬂlpgﬁro_— Gi‘zl’ﬁlglglgl gZXoY—1p)xf—bgcyaog’é)égrl—gée%lamino}—3—
tr;thiomdnextwlrbﬂebgtlaam no} - cycl ohexyl)-acetic acid,
gi{% Z}cli)l‘&% E% c{1 u(gal \%fleBg&IﬁgffoI BM&I{)@I E]en%oisﬁlu)iaz%l Q—yl

or 0- 0| m azo :
esebillynieryibeneoat 3didini noj - benzoi ¢ aci d,

4- {ﬁ%?r&bl@ék‘;}l 9[|8-fRiotd- be(ntmﬁub!}on?etﬁﬁ &Anﬁbﬂb@ﬁ&nﬁ%amw-yﬁ

I uog%ebenzmcrln dazol -1-yl]- ‘acetyl am no} -benzoic

ac(fzfy m1no
4424 2-(Qchlcﬁhqphyhy125[65d1ﬁudﬂof baiabnidaiol-1rET-Daxylohyiyl-diddylamino}-3-
éiﬁ”ul(%ér?lgtﬂz I%%%Coglmd yl ]- acetyl am noj -cycl ohexyl)

-acetic ac

f 22@{(H@hhx9+phznxl'&5€tltmrmb@oxcdm2dapolt- biyli2-behdheiyliagetybimino} -

{)er}glo)c 2eetyl am no] -benzoic acid
IL- 9 cI ohex 5.6-difluoro p-tol yl -benzai m dazo

1(}=chlap 8?(7{ ?r%]ﬂu%weaméé?ée a0 57 Ficdohggylpcetylamino -3-
ﬂéoro benzoic acid,

42 i,ﬂzc g‘g g@%%’%ﬁﬁ?{&?ﬁ ? B éiﬁfil l'}grbgeiz(agnéazo -1- Hef %)Qélgﬂexyefllzacetylamlno}

pHony]) 2aceychathexyl - 2- (5, 6-di fl uor o- 2- p-tol yl - benzoi m da
39l b3 - RESL BRI NSs- af 6L DS RNGGRIRIXN | G, AGh Syl
acetylamino}-3-fluoro-phenyl)-propionic acid,
2-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenyl)-2-methyl-propionic acid,
3-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-phenyl)-propionic acid,
3-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenyl)-propionic acid,
(-)-3-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenyl)-propionic acid,
(+)-3-(4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-fluoro-phenyl)-propionic acid,

NZO01C acl
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4-{2-Bicyclo[2.2.1] hept-7-yl-2-[2-(4-chl oro-phenyl)-5,

6-di fl uor o- benzoi m dazol -1 -yl ]-
W@ e@vPsEns no} - cycl ohexanecar boxyli c aci d, PCT/EP2008/067399
4-{2-Cyclohexyl-2-[5,6-dif|uoy - 2- (4- met hoxy- phenyl ) -b
enzoi m dazol - yI] acetylan1n§% ben20|c aci d,
§ 252 gZ éﬁg F]i%uor r{é/ﬁZ%PE‘%ﬂl aJZJrgl-b P¥?1]n1delz 3.t yI C? cycl(():he%r]leac\éjﬁylammo}

3éh@ﬂyphﬂun@}a@?@h@ﬂexanecarboxyl|c aci d,
44 Z@gh%%)flph%n{'l? 58 @ﬂﬁbf@ﬁ&z&n&ﬂaﬁtlhﬁrZcogtl%ﬂé’

enzol m dazol ~ " acet yl .am no} - cycl ohexane rboxyllc
#ehdamino}-3-fluoro- phenoxy) propionic acid,

£=(X- {4 {224%(dr@hﬁpéwljz o &ﬂﬁoﬂi bérizeingidazd] 4=yTRLhguyheheny
enzog ?azo ﬂé Ian1nq% .benzoi c aci d,

MW?%‘H@O et phentnbe ST pEISN a9dh or o- phenyl) - 5

(-B-2H(HH{ ub[Dtbelzni- p]lltdﬁlk)efb 61difilldre-benzoimidazol-1-yl]-2-cyclohexyl-

?%ﬁhﬁhz? 9%?%?3%%H ?ﬁﬁﬁhﬁ”gﬁf%n%4 chl or o- phenyl

) 8- @l [Zb(ércdj\lq;*gmn ;ﬁg @diflupgg-penzoimidazol-1-yl]-2-cyclohexyl-

%ﬁ%@oﬂu&g{%l[ L ﬁllethyl ];rop1on1c acid hl of o- bhen

&‘)(413532&41*&%%‘;6)}]5% }é'q.ﬁlhgggm bqrypim1dazol 1 ylj:Z (:y(:lohefz3 F y

a@ eeinyinadM3nhlor6 yphleAREX Yo pophhaddixdic atid,

%‘f% Bl BB B s BB SR IR T ERAT 3 bt

a@t}éﬁtramoé}é -fluoro-phenoxy)-cyclopropanecarboxylic acid,

f‘)f,\lL Al (AL mgﬁ h}l %éaﬁh&i&ﬂ{?oﬁﬁﬁéﬂﬂqﬂ?éoéyd'ohé@lyl

2 ch oro razo
agtyyrainghdxiinarg aww wyc Qpromnf(catb@mhfr@ henyl )

gzﬁﬂhfdry @n,h;e%ocﬂlﬂh&%zgémbnﬁﬁhluoﬁ -3 )01 QABKHyt-N=trans-(4-
uor? Htetrazol -5-yl)-phenyl acetan1de (+

Exldmfy syclqhxyl ﬁraﬁﬁ% > phenyl )

( 5 2614 {4-thleroeplixaen e, Gnddhmd)*blenzdn]mdaZele-@] ahepcjohet-N24-hydroxy-
(g{o § %nlkhfetrazol -yl )-phenyl] -acetam de, (+ or

CC 1% o phenyl ) -5, 6-di fl uor o- benzoi m dazol - |

(4y)| }-[2—-(éyb]om@-@hymyl]\@,[62d1ﬂﬁd)ngpdpqm.zeun(1dazol 1-yl]-2-cyclohexyl-N-(4-hydroxy-

Zy)éréh%wl?cﬁétalﬁldbé') phenyl] -acetani de,

é phenyl ) -5, 6-di f | uor o- benzoi nm dazol - -yl
p-i 83(&1%}%5{3}11@]\}11? -2:6¢ lﬁtlgltorlaeg@puméaz}gljl -yl]-2-cyclohexyl- acetylammo}
nzoﬁﬁkﬁhgoronethyl phenyl] -acet am de,

65 di f L uor o-.be zol

23T e enRy gl Py S og T 2-Sefofedn-
m%ﬂﬂﬂhﬁbb@ﬁgﬁﬁmhwhﬂmhﬁmy|] -acet am de,
(-)4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-cyano-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-methoxy-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-methoxy-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-trifluoromethyl-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-trifluoromethyl-benzoic acid,
(+)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-

acetylamino}-3-trifluoromethoxy-benzoic acid,
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(-)-2-[2-(4-Chl oro-phenyl)-5,6-difl uoro-benzoi m dazol -
| -yl]-2-cycl ohexyl -N-[4-(l Htetrazol - 5-yl)

W0 200908055101 onret hyl - phenyl ] - acet ami de, PCT/EP2008/067399

2-[2-(4-Chl or o- phenyl ) - benzoi éjazol -1-yl]-2-cycl ohexy
I-N-[4 (I Htetrazol -5-yl)-2- trlfl uor onet hyl - phenyl]
hE Lot benia A ST SR
mdrétmmo & t@lﬂHOtcem'tgczm @zyic)aczl,
i4F ]
;5 4- JZZUK gél) g@ KlS flioRG Bt it fiazol-1- ?/l 1-2- g:)rclohexyl acet();lamlno}

enyl ) - benzoi m dazo -2-‘cycl
fo- I[}Z&K(arcr-‘ﬂ-tetrazol 5-yl)-2-
t+)i- aii{mmeIHwﬂo-Im&gulﬂ flu@eecambitedazol-1-yl]-2-cyclohe 1 acetylamlno}
%Lﬂ%’ hex [2( di met hoxy- pyridin-3-yl)-5,
azoI -l-yl]-N[2- fluoro-4-(
fHR A ét(lﬁlfﬁﬂbr—oﬂ%pl}/dn)d—)gﬂ;@dyﬂdoreéeeimndﬂteol 1-yl]-2- cyclohexyl acetylamino}-

?% BexYd ba; ch) 21(1 6- dlmathoxy pyridin-3-yl)-5,6-dif

en20| m -N-[ 4-

(Rl Eééxﬂhlgwypbmzbt%@ ﬂ1ﬂmr<vhemzwmq@h@nlyvl]] -2-cyclohexyl-

a&@ﬁe{rﬁﬁ‘o %»cy@ﬂ&Smﬁfrmﬁi&& £ad) y acceptable salts
fornmula (1) cordlngto

ounds
Lo f12 (GBhloged el?ﬂbﬁﬁfc{*@u@rpolefﬁzel&ﬂéwf il g~ tcyclohexyl-
&e@&zﬁh@b%ydyaﬁo{SEHL(oZoﬁJedidreadi@,xy pyridin-3-yl)-5,6-dif
:11—3%—:{ gig%g@lgﬁ? s Zq%l)yl) al%eé%éiml}%%gi— 1-yl]-2-cyclohexyl-acetylamino}-3-fluoro-
phonosykchyshexgpanzedrBexylic 6¢idi met hoxy- pyri di n-3-yl)-5, 6-d
gwt)l Pﬁﬁ 32 3934 ”ﬂ)gﬁé%n 9 l%ég%:(gl}%#zéf 1-yl]-2-cyclohexyl-acetylamino}-3-
U9m2p epory %omqmpﬁ@ xyligagsd.di f | uor o- benzoi mi dazol -

jM' 4B e 4-CRR¥Y ph Bhyll b By M £ Cll- ?WQXMIL:])Ohe %E&Vlhﬂl%o}—?a—
oﬂ??r rr%éeutl cal I ce}&@abl sal t hereof’. 20.
a8 fCYFIGPFﬂHaHeC(“Cl) cH'ding to claimi,
sQEE{QI(QCCIﬂbmpKdmel)gfeﬁw@nﬁdm:sl $tyl Jg-cpdlohexyl-acetylamino}-3-
mff orémetqlﬁﬁ nzglrcoacfcxlhenyl ) -5, 6-di fl uoro-benzoi m dazol - |
exyl-acetyl am no}- benzoic acid,
(*))442{[2 24{C2L1<me- wengh) dephemydazob | 61]d2- tydedrenylbenwbintind 3-

éﬁiuolr ﬁﬁ[ﬂ}ﬂ 2e&Y6l-ohexyl acet yl anmi no} - benzoic acid,
phenyl ) -5, 6-di fl uor o- benzoi mi dazol - |

(3)14T{22L%&gpbmwﬁlc%bb%@wﬁ@p@_ yl]-2-cyclohexyl-acetylamino}-3-

trifluoromethyl-benzoic acid,
4-{2-Cyclohexyl-2-[5,6-difluoro-2-(6-methoxy-pyridin-3-yl)-benzoimidazol-1-yl|-
acetylamino}-cyclohexanecarboxylic acid,
(-)-4-{2-[2-(6-Chloro-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-cyclohexanecarboxylic acid,
(4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl ] -2-
cyclohexyl-acetylamino}-cyclohexyl)-acetic acid,
4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-cyclohexanecarboxylic acid,
4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-
cyclohexyl-acetylamino}-benzoic acid,
(+)-4-{2-Cyclohexyl-2-[5,6-difluoro-2-(6-methoxy-pyridin-3-yl)-benzoimidazol-1-yl ] -
acetylamino}-cyclohexanecarboxylic acid,
(-)-4-{2-[2-(6-Chloro-2-methoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-yl]-2-

cyclohexyl-acetylamino}-cyclohexanecarboxylic acid,
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fl uor o-benzoic
acid, (-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzo

WO pdodagwshs | -yl ] - 2- cycl ohexyl acet yl am no} - PCT/EP2008/067399

3-fluoro-benzoic acid, and pha§?§1'aceut| cally acceptabl e
salts thereof. 21. Con'pounds of " formula (1) according

9 BT BR8P L O AL s PUB ARNSK S DG Blazol 1 )2
é ? OTO p)ﬂ’ew g é UOTO enzolrm 8 Z(}’

t)LClohﬁq]l azewkamlmwewl@cgﬂyhm nol}i

?F)”l ;@ Or. Fi‘g@@}'ﬁ/ 0.2~ FRiHAW - Sﬁﬁ@lﬂ' 3991%03 @aifguoro benzoimidazol-1-yl]-2

(4-chl oro-phenyl) 6-di f | uor o- benzoi m
)¢ Wl’r&CW an@@y@‘f@ﬁ’é)@ﬁ] acet yl am no} -
3- fzJBﬂ@/mwlzqqlwpyﬁ W=20EL iy bl proRph @i ) &5, @€liftlioro-benzoimidazol - 1-yl] -

Pceﬁﬁﬂnog%{%é@ chl. ro phenyl ) -5, 6-di f| uor o- benzoi m dazo

1%?1% yl acet yl ani no} -
B+{2-Ugtloh pivk Ag %9} dift yerdoeds f > paettecar fyoxyd-B-¢/1 )aledndpimidazol-1-yl | -

henyl ) -5, 6-di fl uor o- benzoi m
sc&%?’}%ql&l%} {CV{]:f ]g&gl()%l &Eée% aget y?/a)rn no} -
?-1@)’@]:Obﬁﬁrﬁén@>@r91ﬁ]@9m e b renagipadazpl-t-yhcicdtylaamigo] -benzoic acid

@n@fd%fbﬁ‘é;:)}l-@a(lél éldﬁl%%ﬁpﬁ%p{(ﬁ yv19RhSndiEbEPy)- a')—c%tylammo
ounds accord| ng toclaiml

el derapcPaRlicRe group consi sting of
( )944Ez{zy<[1&m(x§11 Thé, 6rdifl e myptolsl-Berdbfrhidaidd-1bgnaeityihhazn -benzoic

%c&ﬁi -yl ]-2-cycl ohexyl acet yl am no}- 3-cyano-benzoic

d,

(+) EMC{/@@I@@yl( 2 Ehidiflwerphepytblyl-BerGotnidhzndloyl benatpliminid 7
@kldhe %r]ecgrb%ﬁlﬁgpﬁxyl acetyl am noj -

d,
{-{3- Bacy{:%j)ig 3-1 @@ﬁr%?ﬁfﬁﬁgﬁﬁg% phawhi $o-gdtuerobapesiimidiasl-1-yll-
eny 1adinbzs%?&é(1€éx9£k%éwo§ﬂ€&a\ék@m no} -
n r nzoil.c aci

LG R e 5ﬁéﬁwtﬁowemvm gaggiiargl ] hl-cy
@deqfhzaxmlo}a»eﬁiqﬁmm‘lno} - trifluoronethyl-benzoic acid,

? Byl UhsRiehididal3- & <hloiophemil S etifup e benzgimigiazol-1-
yl\Hafetplanymd tedyebohkxaNefazboxylig atid- 4- (
Ll"{bt(:;kfoﬁéﬂh '2(515%’6! hﬂ%ﬁﬁpyl(h m&ﬁgwﬁ‘\%ﬁﬂ) -benzoimidazo]-1 JZ]C;I ]

or o- phenyl) or o- benzoi m d
ﬁcew 1mgma‘:w ofrrarrygcaropyiqcidb et r azol - 5-yl)
%i}(%fn %&g};@ﬁ%h %ﬁ{% zrb gﬁgiool&mpgg%% ben201m1dazc():lylc?rl

razol -5-yl) - 2-

(4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-
acetylaminoj}-cyclohexyl)-acetic acid,
(-)-4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-
yl]-acetylamino}-benzoic acid,
(-)-(4-{2-Bicyclo[2.2.1]hept-7-yl-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-
yl]-acetylamino}-cyclohexyl)-acetic acid,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[4-(1H-
tetrazol-5-yl)-phenyl]-acetamide,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-N-[2-chloro-4-(1H-tetrazol-5-
yl)-phenyl]-2-cyclohexyl-acetamide,
2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-N-[2-fluoro-4-
(1H-tetrazol-5-yl)-phenyl]-acetamide,
(+ or -)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide,
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trifluoronethyl-phenyl] -acetam de, and
phar maceutically acceptable salts thereof. 23. A

WEe@emessss or the preparati on of conpounds of fRCTEP208/067399

(1) as defined in any one of I ime 1 to 22, which
process conprises cyclisati on 8 a conpound of for mul a

g I ) mﬁ £ §£ d? k)ro phenif& 5 6R d1’ﬂu ro- Benzo1m1 tazoqsl qf 2- cyclohexyl -N-[2-

for tn para
ﬂtmpoirﬁlﬂ tdtabevaiDI phenly)] @stadecﬂq,ned in any one of

s 21 Rctlore iyl W0l am&&@%@%&mau £58- ARG

of an acid or nul I11) whereln

tefrazeleo-Yers %@&Orm@h&rﬁheﬂ WCERMGP ani he of for rrul a

(4M2-] B(4Mﬂorblﬁﬂen¥\bf§&dﬂlu83(; bénz@%ngﬁﬁcblnlte?‘l Jzncﬁloﬁbml%\l [4-(1H-
ac ing to any one o

@?@FMS’? Or(\’/m‘:éth’qun%}ffﬂg' e @6‘{ g pr oce)s/s

6:0Copd(47Ghtono-phaiyh-23- fluhoctm@hid 2] | Fa? nadehibeal [4-(1H-

Fe‘?ﬂ?&?-&lg %@1&8%&%12&&& 'Eptg%'i‘%bo‘c formila (1)

accordi any one 22 and a
BHiar e nlmnny§ peeipridstzbl | vhir 2 el Br | 4adtetmeol-5-y)-2-

?r?ﬂuoi?@ﬁ@my f]-detamila (l) accor dl ng to any one of
22 for yse as ctive

gﬂb%”t Zhgédlorogrh a%fagn 5@%@&8 dfdil Hgtefrgzol-5-y1)-2-
affiaodoacthiyl p}lleaiyﬂsac&tahﬁdégz f or use as therapeutic

RO M @ﬁ%y"fgg%f@ﬁlﬂ’(i 815,202

treﬂdmoinétdxyl plenyt|eec@mpedd,i ¢ or prophyl act| c treatnent
f
flc foﬁ Q/ZWP §le%t§o o §C§r1)b¥6 Biks - op%& ?hldazol 1-yl]-N

Bartl cu apeuti’c an actic
\d‘éfé?t‘héﬂtl t@fazphéﬂ@aﬁlwly rase@madd chol esterol |evel s,

loﬂa&y‘lgh[‘? 3- @fn%tho:@f‘-dﬁ,‘?ld‘iﬁ BGI Y6 8Ldifl@sro- Be‘ﬁ%lmldazol 1-yl]-N-[4-

chol e sli at herascl eroti c di sease,
Eﬂ%ﬁ%{a@gf #ﬁlfﬂrpwe@agghﬁa}ifacaf%aﬁ ves mel litus,

mﬁtﬂMhaCeLﬁtﬁﬁw}r&ﬂ@tdﬁhﬁdlBSh@'ém gal | st one di sease,
chol estasis/fibrosis of the |iver, diseases of

chol ot el lo ARS8 1%31’1191[11 (Ife@égﬁrecﬁ% @i {nol Qél?&%d H@Jgstge group

r
cancer, ngéeo Orosi s, sive
c@@h@ng@fstroke Par ki nson' s di sease and/ or

é\lc H@l’l r-2524b %e(ﬁﬁl%thow-'éﬁ}hdfﬁej E}QdS @ﬁﬁpfo'ré%§n201m1dazol 1-yl]-N-(4-
a conpound’of fofmula (1) according t

ni st ering
g}‘f{}%@héy blaf’FéarTldFo 22 to a human being or ani rral
cy-Ehfhekl)SQ Fﬂf (e apaehels/-pfridiesn)-8,6(dijlueociindbing ddzdl-1-yl]-N-

0, 22. for the therapeutic or
Etf%ﬁ F%C@?chxc Ef(ﬁ'leﬁfet%?l i seases whi ch are nodul at ed
by- 2FDQF€(4andmospl$anyBiﬁ 6-tifious-deafoimatmpaluhgl - byctaerylt Mg (4-hydroxy-
Qc)oh%ﬁﬁ%gé't{}gidte? any one of claims 1 to 22 for

and pharmaceutically acceptable salts thereof.

20. Compounds of formula (I) according to claim 1, selected from the group
consisting of
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-
benzoic acid,
(-)-4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-benzoic acid,
4-{2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-acetylamino}-3-

fluoro-benzoic acid,
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Wh00BX85870Nni sts. 32. The use of conpounds of POF/EP1088/067399

(1) according to any one of cl %';lr_rs 1 to 22 for the

pr epar ati on of nedicanments for the therapeuti c and/ or
)k gphyl i g1 d.fed LASS i
Ep]qll St & %IC% orod rquthéﬁd{l ﬁosz léi?o lq ﬁrg cyclohexyl
acren@aryme}ﬁdfé@rMb@wuHDﬁ@&,ol esterol, dysli p| dem a,

RDBELRELERRA acgépstﬁﬂgﬁlts‘:tilllép&t es, non-insulin

dependent dla etes [11tus, netabollc syndrone,
chol est er ol one dlsease cholesta3|s/f rosjis of
the - \fé\mpcm ’{%ma%a (hencerding @ claimsl rsi%fqt%ﬁn ro he gfoup

grﬁﬁsltshﬁg Bf est | naI cancer, ost eopo[(osn S, peripheral

: P ,
O3 8 ) o SRS S aBoneor
actdardinegy 3t fuab gihm 3% ) f2emethlyk pprpepag adid,on of _
EE%' {TF r[g f’(e rc%]{orF gﬁ‘- Fgl?‘éeénéﬁggmof)?ﬁz%g?ﬁgm—tl —ﬁi —Zhdygllahexyl—

asrallapingeni uore tibiceeerlometal-PEteniEc aiidease, cancer,
ngy- S!qul{hldm&s REANS ¢JdliA06ELBe?B Auuhw} 1amizt@u@ta@&y1

syndr ome 34. The 1nvention as herei C‘lore defi ned.
acetylamino}-3-fluoro-phenoxy)-cyclopropanecarboxyli 1c act
(-)-1-(4-{-2-[2-(4-chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-fluoro-phenoxy)-cyclopropanecarboxylic acid,

and pharmaceutically acceptable salts thereof.

22. Compounds of formula (I) according to claim 1, selected from the group
consisting of
(-)4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-
acetylamino}-3-cyano-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-trifluoromethyl-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl|-2-cyclohexyl-
acetylamino}-3-cyano-5-fluoro-benzoic acid,
(-)-4-{2-[2-(4-Chloro-phenyl)-benzoimidazol-1-yl]-2-cyclohexyl-acetylamino}-3-
trifluoromethyl-benzoic acid,

(+ or -)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N-[2-
fluoro-4-(1H-tetrazol-5-yl)-phenyl]-acetamide,
(-)-2-[2-(4-Chloro-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-2-cyclohexyl-N- [4-(1H-
tetrazol-5-yl)-2-trifluoromethyl-phenyl ] -acetamide,
(-)-2-[2-(4-Chloro-phenyl)-benzoimidazol-1-yl|-2-cyclohexyl-N-[4-(1H-tetrazol-5-yl)-2-
trifluoromethyl-phenyl]-acetamide,

and pharmaceutically acceptable salts thereof.

23. A process for the preparation of compounds of formula (I) as defined in any one

of claims 1 to 22, which process comprises cyclisation of a compound of formula (I1)



WO 2009/080555 PCT/EP2008/067399

N—R?
0
R3
R N R*
T
0
R’ eyt (D
SN

wherein R', R%, R’, RY, R® and R® are as defined in claim 1.

24. A process for the preparation of compounds of formula (I) as defined in any

one of claims 1 to 22, which process comprises amide coupling of an acid of formula (III)

OH
O 3
R® R
N
)R
R’ N (1)

wherein R?, R*, R’ and R® are as defined in claim 1, with an amine of formula (IV)
R'-NH, (V)
wherein R is as defined in claim 1.

25. Compounds of formula (I) according to any one of claims 1 to 22, when

10 manufactured by a process according to claim 23 or claim 24.

26. Pharmaceutical compositions comprising a compound of formula (I) according

to any one of claims 1 to 22 and a pharmaceutically acceptable carrier and/or adjuvant.

27. Compounds of formula (I) according to any one of claims 1 to 22 for use as

therapeutic active substances.

15 28. Compounds of formula (I) according to any one of claims 1 to 22 for use as
therapeutic active substances for the treatment or prophylaxis of diseases which are
modulated by FXR agonists.

29. A method for the therapeutic or prophylactic treatment of diseases which are
modulated by FXR agonists, particularly for the therapeutic and/or prophylactic treatment
20  of increased lipid and cholesterol levels, high LDL-cholesterol, high triglycerides, low HDL-
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cholesterol, dyslipidemia, atherosclerotic disease, diabetes, non-insulin dependent diabetes
mellitus, metabolic syndrome, cholesterol gallstone disease, cholestasis/fibrosis of the liver,
diseases of cholesterol absorption, cancer, gastrointestinal cancer, osteoporosis, peripheral
occlusive disease, ischemic stroke, Parkinson’s disease and/or Alzheimer’s disease, which
method comprises administering a compound of formula (I) according to any one of

claims 1 to 22 to a human being or animal.

30. The use of compounds of formula (I) according to any one of claims 1 to 22 for

the therapeutic or prophylactic treatment of diseases which are modulated by FXR agonists.

31. The use of compounds of formula (I) according to any one of claims 1 to 22 for
the preparation of medicaments for the therapeutic or prophylactic treatment of diseases

which are modulated by FXR agonists.

32. The use of compounds of formula (I) according to any one of claims 1 to 22 for
the preparation of medicaments for the therapeutic and/or prophylactic treatment of
increased lipid and cholesterol levels, high LDL-cholesterol, high triglycerides, low HDL-
cholesterol, dyslipidemia, atherosclerotic disease, diabetes, non-insulin dependent diabetes
mellitus, metabolic syndrome, cholesterol gallstone disease, cholestasis/fibrosis of the liver,
diseases of cholesterol absorption, cancer, gastrointestinal cancer, osteoporosis, peripheral

occlusive disease, ischemic stroke, Parkinson’s disease and/or Alzheimer’s disease.

33. The use according to claim 32 for the preparation of medicaments for the
prevention or treatment of high LDL cholesterol levels, high triglycerides, dyslipidemia,
cholesterol gallstone disease, cancer, non-insulin dependent diabetes mellitus and

metabolic syndrome.

34. The invention as herein before defined.

X%



