WO 2011/ 039130PCT/ EP2010/ 064217 1 NEW BENZI M DAZOLE DERI VATI VES AND THEI R
USE AS FXR AGONI STS The present invention is concerned with novel

benzi m daxolze1dspizvat i ves useful as FXR agoni sts. The i meempPR@0/06L17
concerned particularly with conpounds of formula (1) 5 wherein R is

al kyl, hydroxy, hydroxyal kyl, carboxyalkyﬁ, al koxycar bonyl al kyl ,
cycl oal kyl , norbornyl, adamantyl, bicyclo[2.2.2]octanyl, tetrahydropyranyl,
phenyl, substituted cycl oal kyl, substituted norbornyl, substituted
adamantyl, substituted bicyclo[2.2.2]octanyl, 10 substituted
tetrahydropyranyl or substituted phenyl, wherein substituted cycl oal kyl,
substituted norbornyl, substituted adamantyl, substituted

bi cycl o[ 2. 2. 2] octanyl, substituted tetrahydropyranyl and substituted phenyl
are substituted with one to three substituents independently selected from
al kyl', hal oal kyl, hal ogen, hydroxy, al koxy, WD

2011/ 039130PCT/ EP2010/ 064217 - 2 - hydroxyal kyl, carboxy, carboxyal kyl,

car boxyal koxy, al koxycarbonyl, al koxycarbonyl al kyl, al koxycar bonyl al koxy,
cyano, tetrazolyl and tetrazolyl al kyl ;

NEW BENZIMIDAZOLE DERIVATIVES AND THEIR USE AS FXR AGONISTS

The present invention is concerned with novel benzimidazole derivatives useful as

FXR agonists.

The invention is concerned particularly with compounds of formula (I)
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wherein

R! is alkyl, hydroxy, hydroxyalkyl, carboxyalkyl, alkoxycarbonylalkyl, cycloalkyl,
norbornyl, adamantyl, bicyclo[2.2.2]octanyl, tetrahydropyranyl, phenyl, substituted
cycloalkyl, substituted norbornyl, substituted adamantyl, substituted bicyclo[2.2.2]octanyl,
10  substituted tetrahydropyranyl or substituted phenyl, wherein substituted cycloalkyl,
substituted norbornyl, substituted adamantyl, substituted bicyclo[2.2.2]octanyl,
substituted tetrahydropyranyl and substituted phenyl are substituted with one to three

substituents independently selected from alkyl, haloalkyl, halogen, hydroxy, alkoxy,



R2 is hydrogen, alkyl or halogen; R3 is alkyl, cycloal kyl, carboxy,

car boxyal kyl , al koxycar bonyl, al koxycarbonyl al kyl, 5 tetrahydropyranyl,
phenyl , tWOoaphersyisp pyridi nyl, carboxypyridinyl, tetrazeCymprgoioadssryt ,
substituted cycl oal kyl, substituted tet[%?ydropyranyl, substituted phenyl
or substituted thiophenyl, wherein substituted cycloal kyl, substituted

t et rahydr opyranyl , substituted enyl cand substituted thi gphen are

Substi 1 ut e PR HEC T BO D uBOSBISE Vel ‘%‘@WB@%PPQ’ JErectean i

al kyl, hal ogl kyl ,. hal ggen, al kox dr ox oxyal kyl , 10 car boxy,

car boxyal ky Px§ﬁ?%%9¢§? XV?n8ﬁ?%%§§%ﬁﬁggiﬁﬁgxgﬁngy, al koxycar bonyl ,

al koxycar bonyl al kyl , cyano, tetrazolyl and tetrazolylal kyl, wherein in case

R3 is nethy.. I i.s hal ogen or alkyl; R4 is hydrogen or
hal ogen; Xiuﬁ@“?égﬁwﬂkgggﬁa@%e al ogen; 15 R6 is hydrogen or alkyl; R7 is

hydrogen or al kyl; R8 is hydrogen or alkyl; RO is hydrogen or alkyl; Rmis

hydrogen omR:@ M cy@BalRyl, Sarb&EDEHOLyaliyl, ARGE bartdrlyS atl@xycarbonylayRE-
~C(0)NR7-, -5 o%[’}zl\‘fﬁﬁs-?ﬁyCRéRm’bor Ofyalllyl, ARSRILarbory alkosycat RIS
2011/ 03%1 3QRfalyERANHH YD OAAy, thiophenyl, pyridinyl, carboxypyridinyl, tetrazolylpyridinyl,

substituted cycloalkyl, substituted tetrahydropyranyl, substituted phenyl or substituted
thiophenyl, wherein substituted cycloalkyl, substituted tetrahydropyranyl, substituted
phenyl and substituted thiophenyl are substituted with one to three substituents
independently selected from alkyl, haloalkyl, halogen, alkoxy, hydroxy, hydroxyalkyl,

10  carboxy, carboxyalkyl, carboxyalkoxy, carboxycycloalkylalkoxy, alkoxycarbonyl,
alkoxycarbonylalkyl, cyano, tetrazolyl and tetrazolylalkyl, wherein in case R* is methyl or

ethyl, then R is halogen or alkyl;
R is hydrogen or halogen;
R’ is hydrogen or halogen;
15  R°is hydrogen or alkyl;
R’ is hydrogen or alkyl;
R*is hydrogen or alkyl;
R’ is hydrogen or alkyl;
R' is hydrogen or alkyl;
20 Aiscarbon or nitrogen;
B is -O-, -S-, -NR®-, -C(O)NR’-, -S(O),NR®-, -CR’R- or -C=C-;

nis zero, 1 or 2;



3 - mis zero, 1 or 2; pis 1 or 2; or pharmaceutically acceptable salts
thereof; with the proviso that

1- benzyl -wo(BHBABY| oxy- phenyl ) - 1H benzoi m dazol e i s ex®eChdPdo105T42¢7

Far nesoi d- X-receptor (FXR) is a nenber of,the nuclear hornone receptor
superfamily of transcription factors. FXR Was originally identified as a
receptor activated by farnesol, and subsequent studies reveal ed a ngjor
rol e of FXRIELE-HF & acid receptor (Mkishima, M, Ckanoto, A Y., Repa,
J. J., Tu, H, Learned, R M, Luk, A, Hull, M V., Lustig, K D.

Mangel sdorf . ? . and Shan, B., Science, 1999, 284, 1362-1365). FXRis 10
expressed iPn® %67, intestine, ki dney, and the adrenal gland. Four splice

i sof orms have been cloned i n hunans. Anong the nmjor bile acids,
chenodeoxy I e Y . FXR agoni st. Binding of bile acids
or synthet?%gk?ggﬁﬁgg%%§%&%ﬁ?ﬁgﬁﬁggg%ﬁgktranscriptional expression of small
het erodi mer partner (SHP), an atypical nuclear receptor famly nenber that
bi nds 15 t%ﬁﬁfﬁ@b%viwthstrl-Bé&pzlyﬁar(_sz@flfm&ey-ffswg_tHﬁfoentdiﬁh&uéblags &Rtddkdand
LXRal pha and bl ocks their transcriptional functions (Lu, T. T., Makishim
M, Repa, J. J., Schoonjans, K, Kerr, T. A, Auwerx, J. and Mangel sdorf,
D. J., Ml. Celllhe F2H¥90id6X-r&@ptdd IBYR) £ b nd tHeYRRBaahernemreeeptémvol ved
in hepatic bile acid synthesis. FXR represses their expression via

act i vat i on soperfdneilySHRrqmat dipwion. fadiXiR. BKRews byiginatyclestifidtbasexprapssi aativaaéd bi | e
aci d-exporting 20 transporters for the ABC famly in hepatocytes, including
the bile salytfaraxpbrandpubseqaABGCBLtiYs ravedledenaiot taleofUigXR asd biteaargkreaggoci at ed
protein 2 (ABCC2) (Kast, H R, Goodwin, B., Tarr, P. T., Jones, S. A,

Ani sfel d, AMakishing;, d.t Qkargotopd; Y TBenraphdzTu.Pl,; LaarneshBr M. Suk, A HudoW, VT, M
and Edwards, P. A, J. Biol. Chem,6 2002, 277, 2908-2915; Anant hanarayanan,
M, Bal asubiusigi Bn Mangelsiari B wd Shan, Babrigurd@8992840 363-138h4 FAB isuchy, F.
J., J. Biol. Chem, 2001, 276, 28857-28865). FXR knockout m ce have

i mpai r e r 3P EpssAdR 1Y, ipfesEnakidpeynadherdisp gbndxiursylicgispfeynt hieibeerrxr

agoni sts have en shown
g CYOHGH? ﬂumans.

Among the major bile acids, chenodeoxycholic acid is the most potent FXR agonist.

Binding of bile acids or synthetic ligands to FXR induces the transcriptional expression of
small heterodimer partner (SHP), an atypical nuclear receptor family member that binds

15 to several other nuclear hormone receptors, including LRH-1 and LXRalpha and blocks
their transcriptional functions (Lu, T. T., Makishima, M., Repa, J. J., Schoonjans, K., Kerr,
T. A., Auwerx, J. and Mangelsdorf, D. J., Mol. Cell, 2000, 6, 507-515). 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

20 transporters for the ABC family in hepatocytes, including the bile salt export pump
(ABCBL11) and the multidrug resistance associated protein 2 (ABCC2) (Kast, H.R,,
Goodwin, B., Tarr, P. T., Jones, S. A., Anisfeld, A. M., Stoltz, C. M., Tontonoz, P., Kliewer,
S., Willson, T. M. and Edwards, P. A., ]. Biol. Chem., 2002, 277, 2908-2915;
Ananthanarayanan, M., Balasubramanian, N., Makishima, M., Mangelsdorf, D. J. and

25 Suchy, F.].,J. Biol. Chem., 2001, 276, 28857-28865). FXR knockout mice have impaired

resistance to bile acid-induced hepatotoxicity and synthetic FXR agonists have been shown



WO 2011/ 039130PCT/ EP2010/ 064217 - 4 - to be hepatoprotective in ani mal

nodel s of cholestasis (Liu, Y., Binz, J., Nunerick, M J., Dennis, S., Luo,

G, DesaiwoBnivashsKenzie, K 1., Mansfield, T. A, Kl ieRer/EP10Ac421G00dW N,

B. and Jones, S. A, J. din. Invest., 2003, 112, 1678-1687; Sinal, C J.,

Tohkin, M, Myata, M, Ward, J. M, Lanbert, G and Gonzalez, F. J., Cell,
cyt
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chol est er ol GELERIJ ok BIIAEKLAYahd bR APy chaasad absorption

woul d be expected to resu In | ower plasma®chol es evel s. | ndeed
direct inhibitors of chol esterol absorption such as 15 ezetim be decrease

pl asma chol est amelprodeb P cliddh HANE cieMilHRIICS Hile aSHPRAIL alhhjsr RgRREJIF S.
However ezetim be has |imted efficacy which appears due to feedback

upr egul at i gerued clediesk@ st lermtostyiRt A& ISodyhtlesis i nath@despdrong tholice/mensidse for
depl etion of chol esterol. Recent data have shown that FXR opposes this
effect in pardecteyeddvitlebild iyito dyel@ash ofithe kmak xpeessitonidoh thd\digsfon eddict ase
via a pathway involving SHP and LRH1L 20 (Datta, S., Wang, L., Myore, D. D
and GOsbtr n@psoFptién of flat amBl fak-sol@hlemitam230The 280, of dier 8t D)le a@dRletbmuindetbeizases
hepati c synthesis of triglycerides by repressi ng SREBPl-c expression by an
alternate @htlmwoim@ewﬁﬂés@mﬂ: RaRadtixmagrpiesrearesibe sionpobdasgesiihe acti vat e
FXR may show superior therapeutic efficacy on plasma chol esterol and

trigl yceri gempefien gftherbils agidpoehdeqrpsingshe intespimpbsolubpligatian o chglesterelor onar y
artery di sease, haﬁ hi gh plbasma, | evel s g(i at he[ogenlha LDL. The H A
reduct ase i CHRTBEY Rk abaPtign ePereased FRAQTRHOMBPIHALE SxRfgtedip reutdbel s

o ce e a5l 300k LR i P SRR B e e @ o
| ower i no of 0 2@11/ 039iL30PCl'Il'/ EPtZOJr0/ 064217 - 5 -, athero enit .LDL as wel |
as ot her” | ie[Z)el gy ﬁchaaSSPoarsglascuglﬁs Y ’mr% Bllge‘?grr?ﬁ Rd Fré 6388?1 g ﬁqelilel s and | ow

HDL-C | evelh?lp@trh%sig%%wger ezetimibe has limited efficacy which appears due to feedback
upregulation of cholesterol synthesis in cells attempting to compensate for depletion of
cholesterol. Recent data have shown that FXR opposes this effect in part by directly
repressing the expression of HMGCoA reductase via a pathway involving SHP and LRH1

20 (Datta, S., Wang, L., Moore, D. D. and Osborne, T. F., . Biol. Chem., 2006, 281, 807-812).
FXR also decreases hepatic synthesis of triglycerides by repressing SREBP1-c expression
by an alternate pathway involving SHP and LXRalpha. Thus compounds that activate FXR
may show superior therapeutic efficacy on plasma cholesterol and triglyceride lowering

than current therapies.

25 Most patients with coronary artery disease have high plasma levels of atherogenic
LDL. The HMGCoA reductase inhibitors (statins) are effective at normalizing LDL-C
levels but reduce the risk for cardiovascular events such as stroke and myocardial

infarction by only about 30%. Additional therapies targeting further lowering of



A high proportion of type 2 diabetic patients in the United States have
abnormal concentrations of plasma |ipoproteins. The preval ence of total
chol est erwD 201128013ng/ di is 5 37% i n diabetic nen and 44%CirEpdéiaboes2iT wonen
and the preval ence for LDL-C > 160 ng/di ,are 31% and 44% respectively in
t hese popul ations. Diabetes is a disease Tn which a patient's ability to

control glucose levels in blood is decreased becaus f partjal. aj r nent
in the respBEeEPE ewﬂfjawﬁg i Bl epessichspizhalspldseberids R nsul i n
dependent di gbet litus NIEEA@, accounts for 80-90% of all diabetes
cases in lﬁnngﬁﬁgﬂgghgﬁ%ﬁ¥Fﬁg§k in T2D, the pancreatic Islets of

Langer hans produce insulin but the primary target tissues (mnuscle, liver

d adi ti - f I8t ' bod
Compensat oo by "oy BABLTKE B8 of BESURRAc 6 FRAS ATEEURRe SRS o7

Inultimately resulting In ure of

pancreati ¢ LSkl Ao wgs'n%gﬁ%l?@@intsyr heTﬂ}‘é%lél;%Pok g c%l?lefterol > 240 mg/dl is

cardi ovascul ar - net abol i'c syndrone associated wth nultiple conorbidities

i ncludi ng dysihRliRM feARddi4BgUh dhbRe WERleR bARER pravaMRb oD NYPEIéENSI on,
endot hel i al dysfunction and inflammatory atheroscl erosis. The first

line treat meptl {ron1%9ualimnbdespetiaad idirrbei@ulitions. hiavettak a AndadeomBidiGose
diet, exercise and wei ght |oss. Conpliance can be noderate and treat nent of

the vari ougpatieitahollitg tad@hitol gicosedeveBah bitedes dfrbeabbesuetessaty with, for
exanpl e, |ipid-nodulating 20 agents such as statins and fibrates,

hypogl ycemimpdirugst isubdireaporsaltd onylinraas Iadiabatest (TaDiakso caled mentinsalin
sensitizers of the thiazolidinedione (TZD) class of PPARgammaagoni sts.
Recent st udiependsnbdinbieeemilticrsd DM ), romuhtstfor 80-80%PXRI dapetaacesesinhanced

t herapeutic potential by providing superior normalization of both LDL-C and
triglyc i devdlerasl sountrigsrlanialy theprnseatic bigty obfangerhenbpivduromsulit betthet i ng
drugs and, in addition, may 25 avoid feedback effects on cellul ar

chol est er olPTHeHE Gy ggdisgues (Musey jixarrandgdinose tigpuekdsvelopppsptouph resigangsdo

conpounds of for a (1) and their aforepentioned, salts anpnd esters and
their use d$ e&?fégﬁjﬁs&@fl?sa?myer&e&e? i Peashicignes Insplinygimately resiliing in filire

2011/ 039130PCT/ EP2010/ 064217 -. 6 - . th f t f th id
 omeounds. A R R ofuing ciEi e amRE Tabs h ER MR A B i glle e o

containing _the said co unds. .t heir arnaceut i.cal | yvi..agcept abl.e_salts or
coters. T e B R B TREY B Bt iSRG FRE R BB RN RY FrdR et or
15  resistance, as well as hypertension, endothelial dysfunction and inflammatory

atherosclerosis.

The first line treatment for dyslipidemia and diabetes is a low-fat and low-glucose
diet, exercise and weight loss. Compliance can be moderate and treatment of the various
metabolic deficiencies that develop becomes necessary with, for example, lipid-modulating

20 agents such as statins and fibrates, hypoglycemic drugs such as sulfonylureas and
metformin, or insulin sensitizers of the thiazolidinedione (TZD) class of PPARgamma-
agonists. Recent studies provide evidence that modulators of FXR may have enhanced
therapeutic potential by providing superior normalization of both LDL-C and triglyceride
levels, currently achieved only with combinations of existing drugs and, in addition, may

25 avoid feedback effects on cellular cholesterol homeostasis.

Objects of the present invention are the compounds of formula (I) and their

aforementioned salts and esters and their use as therapeutically active substances, a



prophyl axis of illnesses, especially in the treatnent or prophylaxis of
at heroscl erosis, 5 di abetes, non-al coholic steatohepatitis or diabetic
nephr opatwg 2and3ptse use of the said conpounds, salts or PESEPR&I0/061211 he
production of nedi canments for the treat t or prophyl axis of

at heroscl erosi s, diabetes, non-al coholic steatohepatitis or diabetic

h thy. The.t "al kyl ", al i nbi nation, signifie
TP oD e Tt LBl o B a8, ALPLATRNR o o
f bl t r.ai ght b hed- chai | Kyl i.th 1t . b
B T A
ith 1 to 4 et hyl . et | o |,
2 PSSy PR B PO BB PGB IR

i soneric hg)?%%ﬂﬁa@& ifi lsJétS§ Hg{%ﬁr i ?ﬁeyﬂréatmgﬁteérj{ré&?}gﬁgﬁ%tl atﬁérgscﬁﬁpgy,l :

ethyl, iso , tert- i someric pent particularly.
Parti cular gy, JafegfiRin QoI ¥eafhepdTRis oY Wi AR, ﬁéﬁj’hfrolgiﬂié hnd hR®isk 6tk said

"cycl oal kyl ™, alone or in conbination, signifies cloalkyl ring with 3

to 8 car boroapdURdaBMtsr @6teFsabt thedrodifckiBalok edlchM@niiféhthd tieftnfene 8F bon
atons. Exanpl es are cycl opropyl, nethyl-cycl opropyl, dinmethyl-cyclopropyl,
cycl obut yl propiyiis euehc@bidlerbsis, b b@pehydlcohdtit ghtobykiepentibeticycl ohexyl ,
met hyl - cycl ohexyl, di met hyl -cycl ohexyl, 20 cycl oheptyl and cycl ooctyl.
Preferred ayg¢phophityl rings are cycl opropyl, cyclopentyl, cyclohexyl and
cycl oheptyl. Particularly preferred cycloal kyl rings are cycl opentyl and
cycl ohexyl. The term "al koxy", alone or in conbination, signifies a group
of the fornul aThkeksgim @lkylnaloié ehintdoebimation; aigiifies'a fisighttrbaiprasbirancbed- gi ven
signi ficance, such as nethoxy, 25 ethoxy, n-propoxy, isopropoxy, n-butoxy,
i sobut 0%, chaiaaliyl gseyparith | rd casberoxtpmspprefesahlpalstadiglay baanched whaipabiy)

nmet hoxy and ethoxy. A particularly preferred al koxy is nmethoxy. WO

2011/ 0391 3G ‘Eﬂ%@) 19 p gghon ptamszand particularly preferred a'straight or branched-chain

alkyl group with 1 to 4 carbon atoms. Examples are methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, the isomeric pentyls, the isomeric hexyls, the isomeric heptyls and the
isomeric octyls. Preferred alkyl are methyl, ethyl, isopropyl, tert-butyl and isomeric pentyls

15 and particularly. Particularly preferred alkyl are methyl and tert-butyl.

The term "cycloalkyl”, alone or in combination, signifies a cycloalkyl ring with 3 to 8
carbon atoms and preferably a cycloalkyl ring with 3 to 6 carbon atoms. Examples are
cyclopropyl, methyl-cyclopropyl, dimethyl-cyclopropyl, cyclobutyl, methyl-cyclobutyl,
cyclopentyl, methyl-cyclopentyl, cyclohexyl, methyl-cyclohexyl, dimethyl-cyclohexyl,

20 cycloheptyl and cyclooctyl. Preferred cycloalkyl rings are cyclopropyl, cyclopentyl,
cyclohexyl and cycloheptyl. Particularly preferred cycloalkyl rings are cyclopentyl and
cyclohexyl.

The term "alkoxy”, alone or in combination, signifies a group of the formula
alkyl-O- in which the term "alkyl" has the previously given significance, such as methoxy,
25 ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy and fert-butoxy.
Preferred alkoxy are preferably methoxy and ethoxy. A particularly preferred alkoxy is

methoxy.



The term "hydroxy", alone or in conbination, signifies the -OH group.

The term "hydroxyal kyl", alone or in conbination, signifies an al kyl group
as def i nesokefionel3owher ei n one or nore hydrogen atons | SCTEPR@OM2DY a
hydr oxy group. Exanples of hydroxyalkyl_pfg hydr oxynet hyl , hydroxyet hyl,
hydr oxypr opyl and di hydroxypropyl. 5The terns "hal ogen”, alone or in

conmbi nation, signifies fluorinpe, chlorine, bromne qr iQdine. Preferred
hal ogen are fIJg?ﬁﬁglEWdHHWOF‘ﬁ@ﬁ”lnCmﬁ%@a?@%ﬁﬁmﬁﬁFggr&ﬁfgpuﬁtone or in
conbi nation, signifies an al kyl group as defined before, wherein one or
nore hydrogen atQ

i I d hal £ I f hal Kyl
e 1 tor onet hyl" (Tt TUOF SR P NP1 LOr Bl RO e PRaBy beHR: Cared
trifl . . " " .
cobi nat i ol gty BE pPRBLAN BRI 1 TR ARG e, BaBRER {1
nb' t. - - - _ n ||r H
combi nat i on Eh e EE R G AL o P Brom P I FRRRR, ™
acceptable salts" refers to those salts which retain the 15 bi ol ogi cal

ef fecti veness gmd t@naRPRAbEES, Mdnddian Lo@BiRASESigMifidsMROriAe] Hforintth©mias € not
bi ol ogically or otherw se undesirable. The salts are formed wi th inorganic

aci ds Suchoa&thﬂwﬂﬁahaihﬂo%ﬁhﬂeﬂﬁ&ﬂﬁ@@ﬁ@ﬂ@@mﬁCid, sul furic acid, nitric
aci d, phosphoric acid and the |ike, preferably hydrochloric acid, and
organi c acids such as acetic acid, propionic acid, glycolic acid, pyruvic
aci d, oxylic adihdtermalheloalkyt| donaed iombmbacition, sgrofi¢smincllgd gechupfagatefingd 20
acid, tartaric acid, citric acid, benzoic acid, cinnamc acid, nmandelic

aci d, et hahe®ue.fderan aoe dr more lyfdregrmsaidhe isireplacdddy aslzdlogeplakam dixaghples of
N-acetyl cystein and the like. In addition these salts may be prepared by
addi ti on ofhalpalkyhwe dlaaremeheledifporpmeshyaimiflgopmehylotrifierdatid, aci d. Salts
derived from,an inorgani c base incluﬂf but are not limted to, the sodium
potassiUh]tPﬂ?WPHﬁﬁng Andmen@drerasiyl mgnesi um salts and the like. Salts
derived from 25 organi c bases include, but are not limted to salts of

primary, secon re¥érma'r2:grbto?qrf't, b8 or Xl\g:o%qujir%e{t%%,g%gr(l)llf?lecs-r(hlgl?é&})%lg%f}ozu]p7 - 8-

The term "carbonyl”, alone or in combination, signifies the -C(O)- group.
The term "sulfonyl", alone or in combination, signifies the —-S(O),- group.

The term "pharmaceutically acceptable salts” refers to those salts which retain the

15  biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, succinic acid, fumaric

20 acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein and the like. In addition these
salts may be prepared by addition of an inorganic base or an organic base to the free acid.
Salts derived from an inorganic base include, but are not limited to, the sodium,
potassium, lithium, ammonium, calcium, magnesium salts and the like. Salts derived from

25 organic bases include, but are not limited to salts of primary, secondary, and tertiary



am nes, substituted am nes including naturally occurring substituted
am nes, cyclic am nes and basic ion exchange resins, such as

i sopr opyaoizney/03vr30 et hyl am ne, di et hyl am ne, triethyl arCm&EP2010/064217
tripropyl am ne, ethanolam ne, |ysine, argnine, Nethylpiperidine,

pi peridine, polyimine resins and the like. Particularly preferred 5

pharmaceutically acceptable salfs. of conpounds of forml |]) are. the
hydrochlor@HBn§%?{§U?£ rﬁ@ﬁ%gﬁf HHF%“Q@'8°§%VP§g§HHUEV?f?éH§EF %§alts.

Th d f f ul, I | | ted,. e.q. ted. Th
s olev g? irrg(r)]u ggﬁn%eangf%glg f%béﬁchaqc% g esg%ﬁsj (F)%CZ“% ?S%tp %‘%’Yﬁﬂﬂﬂ%&%ﬁ?ﬁ%ﬁlﬁﬁgbc ess e_o r can
take place d?etﬁylar%ﬁqegtfrﬁeﬁ{‘?f “gﬂfi‘ﬁf%%a@%i%%r C%Bla%}iﬁé,fms%e;!% ?nir?% NN initially

anhydr ous conpoun mu ation e m pHar maceutical ly

o e AR o b L

formula 4| )Cphﬁﬁrﬁa&ﬁtigﬁzgﬁggla%f@saﬁé of ORGSR b BEAURSTY Le H{Qﬁﬂdg&h@ﬁﬁde%%&i ves

whi ch are capable o rsion back to the parent conpounds in vivo.

Exanpl es  of niutheaORRUdBsal B ehdlBieridRiPYs ol ogi cal |y acceptabl e and
metabolically labile ester derivatives, such as nethoxynethyl esters,

met hyl t hi omet hyl esters and pival oyl oxynet hyl esters. Additionally, any
physi ol ogi cal | yhacompbahdofdativialBrbs aled bt bevatedipguhdiaell. Herwivatiofh o4l a
(1), simlar to the netabolically labile esters, which are capabl e of
produci ng teeffpaedintthe cnpeaoidbe ofangtreralg pfrocassibracapltikd placeieamas @are wi t hi n
the scope of this invention. 20 Preferred pharmaceutically acceptable
esters of congguents obhygroseopicepropirtias ef anginhially anleydeots/¢ongmtuedsof formulahleg
conmpounds of formula (1) can contain several asymetric centers and can be
pr esent 10 n (hykationnTb¢ teomtnheanpseupeally aseerirbleotatis also irckidgs pBysitlogisaiht i oner s
such as, for exanple, racemates, optically pure diastereioisoners, mxtures
of di ast er 867REWET9IVat8s. i ast er eoi someric racemates or nixtures of

di ast ereoi sonmeric racemates. WD 2011/039130PCT/ EP2010/ 064217 - 9 -

Pr ef d , di f | | I bed ab d

phar maceut | cal | P EREBHAR G EaT L e B se SRRt HePBsknararEEr BrevEt b ar e
h d r di f | | d i bed d

phar maceut 10 Toreds et abRe By efate B RN QB R HErE as stinas

2c00rdi NG {0 { UM R b Xn S SFOLHRTSRRONEo. 1SADR R SIH e ifhohds FRREUNds

according to rormula escri ove,
15 physiologically acceptable and metabolically labile ester derivatives, such as

methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl esters.
Additionally, any physiologically acceptable equivalents of the compounds of general
formula (I), similar to the metabolically labile esters, which are capable of producing the
parent compounds of general formula (I) in vivo, are within the scope of this invention.
20 Preferred pharmaceutically acceptable esters of compounds of formula (I) are methyl and

ethyl esters.

The compounds of formula (I) can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

25 diastereoisomeric racemates or mixtures of diastereoisomeric racemates.

According to the Cahn-Ingold-Prelog Convention the asymmetric carbon atom can

be of the “R” or “S” configuration.



R is al kyl, carboxyal kyl, cycloal kyl, norbornyl, adamantyl,

bi cycl o] 2. 2. 21oct anyl, tetrahydropyranyl, phenyl, substituted cycloal kyl or
substi t utwo 2phien3yi3p wherei n substituted cycl oal kyl and sabgreewvetiphenyl
are substituted with one to three substlt ents independently selected from
al kyl , hal ogen, carboxy, car boxyal kyl , boxyalkoxy, and 10 tetrazolyl.
Furt her preferre

g corpounds cordln% forna; é escr
above, erein any
b wh Petesred agelflg corppg ﬁ&?q{% 6 et Ky ps erséftl aro l,
h |, bsti t ut ut bstituyted
cycl val kyl P ﬁ%ﬂniﬁﬁﬁgﬁ%%ﬁ Bl 3 B Bgefrea?lﬁ’%@”#r‘fﬁe% St hepipunds ©
s L entScd BERERORNNL ) SEUEEHES HOMB Kl R IR e I GELAR Bercor

carboxyalky box razo erred are

compounds %gﬁﬁcrl%r}qhwo&gsmas%c@éh ng(ﬁamm%gygs@&se edé‘m%e'n R is alkyl,

cycl oal kyl ;7 phenyl” or substitute el n substituted phenyl is
phenyl substituted with one to three preferably one to two, substituents

i ndependgent |y s@d@sleRerelipMm IR QERR ac&RERSXY Brkila @5195 dee&ﬁr?ea%xsbe wherein
20Mor eover preferred are compounds according to formula (1) as descri bed

above, whemreignligl, dabolylil, cyehaligBhkitlorayl, sdabsinifl Hiedigbenydctanyer ei n
substituted phenyl is phenyl substituted with one to three, preferably one

to two, panétraytesdyyartylyphesyhsibstitueatclondigpendenithted pabedttréinom hal ogen
and tetrazolyl. WO 2011/039130PCT/ EP2010/064217 - 1 O - Another preferred
enbodi ment sobstitined pydsdiyl andversticiond phenyl e sabstipoted ddthaneao thnegsibstifientsul a
(1) as described above, wherein R3 is al kyl, cycloal kyl, carboxyal kyl,

t et r ahydr opydepandlentlysblstted frosdalkylchabegekydarbrxyscsbeiyaltylke darpbermloxyendr ei n
substituted cycloalkyl and substituted phenyl are substituted with one to
three, Ptefteirabl one to two, 5 substituents independently selected from
hal oal kyl , halogen alkoxy car boxy, carboxyal koxy and tetrazolyl wher ei n

in case R3 is net or. ethyl, then is halo
Furt er preferred are compoundRZaccording gormu?a (I?as a/escrlbed above,

wherein R' is alkyl, carboxyalkyl, cycloalkyl, tetrahydropyranyl, phenyl, substituted
cycloalkyl or substituted phenyl, wherein substituted cycloalkyl and substituted phenyl are
substituted with one to three substituents independently selected from alkyl, halogen,

15 carboxy, carboxyalkyl, carboxyalkoxy, and tetrazolyl.

Particularly preferred are compounds according to formula (I) as described above,
wherein R' is alkyl, cycloalkyl, phenyl or substituted phenyl, wherein substituted phenyl is
phenyl substituted with one to three, preferably one to two, substituents independently

selected from halogen, carboxyalkyl and tetrazolyl.

20 Moreover preferred are compounds according to formula (I) as described above,
wherein R' is alkyl, cycloalkyl or substituted phenyl, wherein substituted phenyl is phenyl
substituted with one to three, preferably one to two, particularly two, substituents

independently selected from halogen and tetrazolyl.

Furthermore preferred are those compounds according to formula (I) as described

25 above, wherein R' is cycloalkyl.



Particularly preferred are those conpounds according to formula (1) as
descri bed above, wherein R3 is cycloal kyl or substituted phenyl wherein
substi t utwo 2phien3gizoi s phenyl 10 substituted wi th one toPChmPe)10psLiEr ably
one to two, substituents independently §qbe_ct ed from hal ogen, carboxy,
car boxyal koxy and tetrazol yl. More preferred are those conpounds

according to fornmula (1) as descri bed.above, wherein R3 is substituted
phenyl wherein qripggj%lgetf F)Iﬁgﬂ gngo tﬁ&H{/‘FSe%tdB‘é‘?rit‘tOBtaé‘aﬂ\R/iCPWPBHBd*‘to t hree

bstit ts" f bl £.WO, f b t i nd dent,l

sotect ed 15cioBinEnarEgut ARG dSphiStaire SHRESLE! B3l HiPekl Ry ERL Y
d i tQ,f I | L. o1 ei .. i
cobert tur etk e R B b o SRR AR o B e ¢
hal . f i

R R A s o
or -CC .5 subé?ﬁ‘ﬁéﬂté?ﬁh!d@ﬁérﬁﬁeﬁﬂgie%c{éﬁch&ﬁ%afo*a&gﬁh&l%@&?'dfk@%;(,%%%& ling to
formula (1) as described above, wherein Bis$ -0-. Al'so pafrticularly

preferred apdo& A e &AL IvHErdif if EWRF B rhdthyldF o888 ¢hdn@ds RHBY& or
wherein Bis -C(O)NR7-. WD 2011/039130PCT/ EP2010/ 064217 Al so furthernore

preferred afigl.conpounds of fornula (Ib). Preferred are al so
conmpounds according to forrmula (1) as descri bed above, wherein 5 Ais
car bon. Al so preferred are conpounds according to formula (1) as
descri bed above Panivetaglyrpriried ategthogermmpounds according to formula (I) as described
above, wherein R’ is cycloalkyl or substituted phenyl wherein substituted phenyl is phenyl
10  substituted with one to three, preferably one to two, substituents independently selected

from halogen, carboxy, carboxyalkoxy and tetrazolyl.

More preferred are those compounds according to formula (I) as described above,
wherein R’ is substituted phenyl wherein substituted phenyl is phenyl substituted with one
to three substituents, , preferably one to two, more preferably two, independently selected

15 from halogen and tetrazolyl.

Moreover preferred are compounds according to formula (I) as described above,
wherein R’ is substituted phenyl wherein substituted phenyl is phenyl substituted with one

halogen and one tetrazolyl.

Preferred are compounds according to formula (I) as described above, wherein B is

20 -O-,-C(O)NR’-, -CR*R’- or -C=C-.

Particularly preferred are those compounds according to formula (I) as described

above, wherein B is -O-.

Also particularly preferred are compounds according to formula (I) as described

above, wherein B is -C(O)NR’-.

25 Furthermore preferred are compounds of formula (Ia).



Al so preferred are conpounds according to formula (1) as descri bed above,
wherein R4 is hal ogen. 10Also preferred are conpounds according to formnul a

(1) as desorntedssbove, wherein R5 is hal ogen. WO PCT/EP2010/064217
2011/ 039130PCT/ EP2010/ 064217 - 1 2 - Anot her preferred enbodi nent of
the present invention are the conpounds'&géording to fornula (1) as
descri bed above, wherein n is zero or 1. 5 Exanples of preferred

conpounds according to formula (1) as descR\bed above are selected from 5
1- Cycl ohexyl net hy1l- 2- (2- cycl opent yl net hoxy- p U%din-3-y1)-5,6-dif|uoro-leen
zoi m dazol e;

1- Cycl ohexyl net hy1- 2- ( 2- cycl opr opyl net ho pyridi,n-3-yl)-5, 6-difl uoro-1Hoen
zoi m dazol e; 2- [2-(2-Chl oro-benzyl oxy) - in-3-yll

- 1-cycl ohexyl met hy1-5, 6-di f | uor o- 1H10 benzof Adazole; 4-

[ 3- (1- Cycl ohexyl met hy1- 5, 6- digft| uor Q lkkﬁenzo ni%@zol-Z-yl)-pyridin-2-y|oxym
ethyll - benzoic acid; {4- —
[ 3- (1- Cycl ohexyl net hy1-5, 6-diflu
yl oxynmet hyl | - phenoxyl - aceti gs5aCcNd N
1- Benzyl- 2-[ 2- ( 2-chl or o- benza OoXy) - pyr i? n-3-yll

-5, 6-di fl uoro- 1H benzoi m dazol e; 1 o a
1-Benzy1-2-(2-cyc|opentylnethoxy-pyriBin-3-y1)-5,6-gl}luoro-lFFbenzoinidazo
| e;

1- Benzyl- 2- ( 2- cycl opr opyl nmet hoxy- pyri di n-3-y1) -5, 6-di fl uoro- 1H benzoi m dazo
| e =nzy ( %iso fu?thelprgore preferr%d gl}é compoundg/of) formula (Ib).

N
\
N
1/b)p (Ib)

Preferred are also compounds according to formula (I) as described above, wherein

5 Ais carbon.

Also preferred are compounds according to formula (I) as described above, wherein

R* is halogen.

Also preferred are compounds according to formula (I) as described above, wherein

R*is halogen.

10 Also preferred are compounds according to formula (I) as described above, wherein

R’ is halogen.



4- [3-(1-Benzyl-5, 6-difluoro-1H benzoi m dazol -2-y1)-pyridin-2-yl oxynet hyl
-benzoic acid; 20 {4-

[ 3- (1- BerwpRot/B9nf | uor o- 1H benzoi m dazol - 2-y1) - pyri di m€2Apraxpeethyl |

- phenoxyl aceti c aci d; 1
1-(3-Ch|oro-benzyl)-2-[2-(2-ch|oro-benzylgiy)-pyridin-3-y||-5,6-dif|uoro-1H

b imd | e; 2011/ 039130PCT/ EP2010/ 064217 -13- 1- 3 -Chl -b
zsln)zm- 21 ?go_ gwoﬁré’ﬁ%}%‘ir R Q&TWF P’gtgﬁpées%tll?vg%{oﬁ a-r‘?ﬂhFICéH’rPBPH@LSO rHO- on

b imd | e:.. ) ) )

1. ( 3 Chi or Gu5EHingE9 formula ()23 desrrabssh Ahey h TSy Pitere 9 Y1) - 5. 6- di 1 uor o- 1Hbe

fi
nzoi m dazole; 5 4-13-

[1-(3-Chl oro- b%%%gjk;s/ Fﬂf gfe‘flejrwd%%gfg);oélgﬁ"d% %{}ég@ﬂé %ai%&)llnhgi(}')l ds described above are

-pyridin-2-ylo enzoic

[ 1- (3- Chl or@e eyl - 5, 6-di fl uoro- 1H benzoi m dazol -2-yl | -pyridin-2-

yl oxynet hyl | - phenoxy) - aceti ¢ aci d; 3-14-

[ 2- (2- Cycl opropyl met hoxy- pyri di n-3-y1)-5, 6-di fl uoro-benzoi m dazol - 1-yl net hy
1110 phenyli}epi etk Eh ol @-cRlopefttyidethdx{-Byridin-3-yl)-5,6-difluoro-1H-
Chloro-benzylggy)-gyrid?n-g%y%lfg,gidiflQ%gg-benzgenidazol-l-ylnethyllpheny
1) - pr opi oniben&Ginidazalel4-

[ 2- (2- Cycl opent yl met hoxy- pyri di n-3-y1)-5, 6-di fl uoro-benzoi m dazol - 1-yl net hy
| I phenyl | - propi oni c acid; 15

2- [ 4- Chl or d-Qyd Gheshinwatloyl e Rz yiicpy pppimethoky-piridine B-gbeXxgldifbtdry 145, 6- di f | uor o-
1Hbenzoi m dazol e;

2- (4- Chl or bepzaipidagplent yl met hoxy- pheny1) - 1- cycl ohexyl met hy1- 5, 6-di f | uor o- 1H
benzoi m dazol e;

2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-1-cyclohexylmethyl-5,6-difluoro-1H-

10 benzoimidazole;

4-[3-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl] -

benzoic acid;

{4-[3-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-

yloxymethyl]-phenoxy}-acetic acid;

15 1-Benzyl-2-[2-(2-chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-1H-benzoimidazole;
1-Benzyl-2-(2-cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole;
1-Benzyl-2-(2-cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole;

4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-benzoic

acid;

20 {4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-phenoxy}-

acetic acid;

1-(3-Chloro-benzyl)-2-[2-(2-chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-1H-

benzoimidazole;



2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl) - 1- cycl ohexyl net hy1-5, 6-di f | uor o- 1H
20 benzoi m dazol e;
2- (4- Chl owo-28t100p2130hexy| met hoxy- phenyl) - 1- cycl ohexyl et rgTAR2@006421 1or 0- 1Hb
enzoi m dazol e; WO 2011/ 039130PCT/ EP2010/,Q64217 - 1 4 - 4-
[ 5- Chl or 0- 2- ( 1- cycl ohexyl met hy1-5, 6-di f [ U8ro- 1H benzoi ni dazol - 2-y1) -
phenoxynetg%%I - benzoi c acid;

-1

L 13- - .
[ 5- Chl or o- 2-(G1CRPEL-BRAYT frét YA ors ne aethorg Pt idin- Bz P ifes 81 th. y 1) -
phenoxynet hyl | .-b nzgic acid; 5 {4-
[5-Ch|oro-§%?%¥%V%V8 exyl met hy1- 5, 6- di f | uor o- 1H benzoi ni dazol - 2-y1) -
phenoxynet hyl | -phenoxyl -acetic acid; 6-

(5-l or - 2: Gleauel AL 1yckofhofs bl g7 A 7l fage rd: Y1) - phenoxy

| - hexanoi c acl

[ 5- Chl or 0- 2 AsieY&ElBRexyl met hyl- 5, 6-di f1 uor o- 1H benzoi m dazol - 2-y1) - phenoxy
| - 10 ethyl}-benzoic acid; {4-

[ 5- Chl oro- 2- (1- cycl ohexyl met hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) -
phenoxyret hy{sl[1=@heRytd-baeAt)l 56 A bro- 141-benzoimidazol-2-yl]-pyridin-2-yloxymethyl} -
[ 5- Chl or o- 2- (1- cycl ohexyl met hy1-5, 6-di fl uor o- 1H benzoi m'dazol - 2-y1) -
phenoxynmet hioic &yd;] ohexanecar boxylic acid; 15 2-{4-Chloro -2-
[3-(1Htetrazol -5-y1)-benzyl oxyl - phenyll- 1-cycl ohexyl net hyl -5, 6-

di fl uoro- 1H - benzoi m dazol e; 2-{4-Chloro -2-

[ 4- (1H-t et (&dd[1B3Ch)erodrenyylp%yd-diflineros 1H-Beneyiohidmk-2 ik pimidin5-6-

di fl uoro-1H - benzoi m dazol e; 2-{4-Chloro -2-

[ 2- f | uor o- #lqxykrethet v plramiox®)-gcklic hadizy| oxyl - phenyll-1-cycl ohexyl met hyl 20
5,6-difluoro 1H benzoi m dazol e;

3-{4-[2-(2-Cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

10  phenyl}-propionic acid;

3-(4-{2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-

phenyl)-propionic acid;

3-{4-[2-(2-Cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-propionic acid;

15 2-[4-Chloro-2-(2-chloro-benzyloxy)-phenyl]-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

20 benzoimidazole;

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;



2-{4-Chloro -2- [3-fluoro-4-(1Htetrazol-5-yl)-benzyl oxyl

- phenyl11l- 1-cycl ohexyl net hyl 5, 6-di fl uoro 1H benzoi m dazole; WO

2011/ 039M80RCTI/BPBO10/ 064217 - 1 5 - PCT/EP2010/064217
1-Cyc|ohexy|nethy1-5,6-difluoro-2-12-[2:qhqoro-4-(1kktetrazol-5-y1)-benzy|o
xyl phenyl | - 1H- benzoi m dazol e;

2-14-Chl oro-2-[2-met hoxy-4- (1H-tetrazo] - 5-yl)-benzyl oxyl - phenyl | - 1- cycl ohex
yl met hyl 5, = él“%ﬁﬁb‘?'&%l—%’ Gehé’wrf‘ﬁ?tgﬁlz‘%% 'é‘l;lﬂlsofo' P DR Z o R,
2-(4-Chloro;2-12-P1- t etrazpl - 5-y1)-phenyl ] - et hoxyl - phenyl ) - 1- cycl ohexyl
et hyl- 5. 6 PTG DR B PR i dazol e
2-14-Chloro-2-[5-(1Htetrazol -5-yl)-thi ophen-2-yl net hoxyl - phenyl | - 1cycl ohex
yl met hyl - 5,,6rdhf 1l LOE Q- ] I dazel g4 L L A o).
) Ta Chl or - B oPE R SO BEOE R LSS Fugrocist Senioii 422 Doxy! - phenyi- 1-
10 cycl ohe = 1_85.di .0- 1H benzoi m dazol e;
2-14-Ch|org%ggﬁ%%¥%zg¥g?g%%%%§¥etrazol-5-y1)-benzy|oxyl-phenylI-1-cyc|ohexy
| met hyl 1H benzoi m dazol e;
1- Cycl ohexyhreidndroS-br-8d dHéeRyIareehyl Z;d- diflub kN P Kerlzdithii@iol-2z@l - 5- y 1) - phenoxy
met hyl | phenyl | - 1H benzoi m dazol e; 15
1- Cycl ohexyheedtyydetioyl Bphédfdxypacetidadid; [ 3-f | uoro-4- (1H-tetrazol - 5-y1) - phenoxy
nmet hyl | phenyl | - 1H benzoi m dazol e;
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol -5-yl1)-benzyl oxyl - phenyl | - 1- cycl opent
yl met hyl 5, & i €hloos-0-(1Hybehagimettizlzb atifluoro-1H-benzoimidazol-2-yl)-phenoxy]-
2-14-Chl oro-2-[2-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - phenyl | - 1- (2-cycl oh
exyl - et hyl Yexa®igadgd;di f | uor o- 1H benzoi ni dazol e;
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol -5-y1)-benzyl oxyl - phenyl | -5, 6-di fl uor
0- 1- pentyl 1H benzoi m dazol e; . o
4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxy]-

10  ethyl}-benzoic acid;

{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-phenyl}-acetic acid;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-cyclohexanecarboxylic acid;

15 2-{4-Chloro-2-[3-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

20 5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[3-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazole;



WO 2011/ 039130PCT/ EP2010/ 064217 - 1 6 -

2-14-Chl oro-2-[2-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - phenyl | -5, 6-di fl uor
0-1- (tetwalydr39owpyr an- 2-yl net hyl ) - 1H benzoi m dazol e;  PCT/EP2010/064217
2-14-Ch|oro-2-[2-f|uoro-4-(1FLtetrazoI-§a§%)-benzyloxyl-phenylI-l-(2,2-dine
t hyl propyl)-5, 6-di fl uoro- 1H benzoi m dazol'€; 5

2-14-Chl orao-2-[2-fl uoro-4- tetrazol -5-yl) - zyl oxyl - phenyl | -5, 6-di f| uor
o-1- (tet réhébc{l@ew%ﬁﬁhﬂz%ﬁ(-ﬁ@ﬁw??é#ZGﬁ}%a. --@ﬁ&%waé@ﬂmen yio: _
%agggfg}-Zb%gﬁﬁphgﬁﬁ&%bﬁgﬁgﬂhgro-benzyloxy)-pheny11-5,6-d|fluoro-lH—ben20|m
1- Benzyl- 2- (4-chl oro- 2-cycl opent yl net hoxy- pheny1) -5, 6-di fl uoro- 1H benzoimd
azol e; fA PRy AL(1H = o). ) 1. )

1- Benzy 1- 20 4- SR By 8- 5By P S S by T S RaRy Y ReRy AT PR 1 8 T BEAY o mi df
azol €; 10 46 _diflyorg-1H-benzoimidazole;
[2-(1-Benzyl-5{g9g?flué?%9%?iﬁgﬁéoinidazol-2-y1)-5-ch|oro-phenoxynethyl
-benzoi ¢ acid; {4- o

[ 2- (1- Benzypladehosh-blgauqd ltteband -1 Sag@yi-ehviy - Prcail) or- ey RiRRAxIRL By | -
phenoxyl -acetic aci d;

1- ( 3- Chl or ¢ifhesrayiY-bendodmedakeleo- 2- ( 2- chl or o- benzyl oxy) - phenyl11-5, 6-di fl uoro
-1H15 benzoi m dazol e;

1- (3-Chl oro-benzyl) - 2-(4-chl oro-2-cycl opent yl net hoxy- phenyl) -5, 6-di fl uoro-1
Hbenzoi m daz@t@hloro-2-[5-(1H-tetrazol-5-yl)-thiophen-2-ylmethoxy]-phenyl}-1-

1- (3-Chl oro-benzyl)-2-(4-chl oro-2-cycl opropyl net hoxy- phenyl) -5, 6-di fl uoro-1
Hbenzoi nm daydblkexylgethyl-5,6-difluoro-1H-benzoimidazole;

4-15-Chl oro-2-[1-(3-chl oro-benzyl) -5, 6-di fl uoro- 1H benzoi m dazol - 2-y11-
phenoxynet hyl | - benzoi c

aci d; )
(4- 15- Chl oPot42Chlerq-3:-[éHL B trmen Ayil) -25rdugramebyloberaylpgr hepydaz ol - 2- y11-
phenoxy ret iy R BOENSK s 85820 3% -Bénzoimidazole

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

1H-benzoimidazole;

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[2-fluoro-4-(1H-tetrazol-5-yl)-phenoxymethyl]-

phenyl}-1H-benzoimidazole;

15 1-Cyclohexylmethyl-5,6-difluoro-2-{2-[3-fluoro-4-(1H-tetrazol-5-yl)-phenoxymethyl]-

phenyl}-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclopentylmethyl-

5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2-cyclohexyl-ethyl)-

20 5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5,6-difluoro-1-pentyl-

1H-benzoimidazole;



WD 2011/ 039130PCT/ EP2010/ 064217 -17- 3 -(4-12- [4-Chloro-2 - (2 -chloro-b

enzyl oxy) -phenyl] -5,6 -difluoro-b enzoi mdazol- 1 -

yl met hyl Iwphenys9pnopi oni ¢ aci d; 3-14- PCT/EP2010/064217
[ 2-(4-Chl oro-2- cyclopentylnethoxy phenyl%65 6- di f | uor o- benzoi m dazol -
yInethylI-phenyll-proplonlc acid; 5 3-14-

[ 2- (4- Chl oro-2-cycl gpr.o nyl d|f| or i m dazol
yl met hyl | - &h{élnglp r(bl?.ﬁa fﬁ?ﬂre 4 @%Yetgg& Y. l)) benzyloxy -phenyl}-5 51 difluoro-1-
(4- Chl or0- 2:-cycl open l”EthBXﬁ{%enuYnﬂ¢ubg di f | uor o- benzoi m dazol -

yllbenzoﬁ§t§EY o-pyran-g7ylmethy
4- Chl or o- 2- cyclopentylnethoxy-phenyl)-S 6-di fl uor o- benzoi m dazol

| 10 benzgi
4- Chl or} 9" Enl 3’%? gp[e%olr (I){xg/etrﬁ1 %lnstl)) b§n@71(élxyfjIptﬁl(g'f“tgl}_ble%tzo(lhnn%eélhayzl_oI
| phenyl ro@ﬁﬁg l6CdiAGh - lﬁADenzo1m1da[%ole,

(
I
f
(4-Chlo cycl opent yl net hoxy- phenyl) -5, 6-di f | uor o- benzoi m dazol -
yl | phenoxyl -acetic acid; 15 6-

(

e

4- Cry onop2ckibEd Qq@rﬂwraatm}cyetm&w ) -benylehyf] L phen ol Benadubislazol -

hexanoi ¢ acid; 4-

2-(4- ChlomﬁmahgyenggnMyﬂﬂEﬁnpo{mhﬁﬂmﬂﬂ¢ﬁoﬁ di f1 uor o- benzoi m dazol -
t hyl | cycl ohexanecar boxylic aci d;

[ 2-
th
[ 2-
t hy
[2
t hy
[2
th
[ 2-
[

1-

-1-

1-yl e

-1-ylnme

-1-ylme

1-yl me
1-yl|

-1-ylnme

2- (4- Chl or o- 2- cyclopentylnethoxy phenyl) -5, 6-di fluoro-1-[3-(1Htetrazol -5-y
1) - benzyl | 26Bdngyb2ii4-chivraldz@ldiloro-benzyloxy)-phenyl]-5,6-difluoro-1H-benzoimidazole;
2- (4- Chl or o- 2-cycl opent yl net hoxy- pheny1) -5, 6-di fluoro-1-[4-(1Htetrazol -5-y

1) - benzyl | 1H benzoi m dazol e; WO 2011/ 039130PCT/ EP2010/ 064217

1-Benzyl-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1H-benzoimidazole;

1-Benzyl-2-(4-chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro- 1H-benzoimidazole;

10 4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-benzoic

acid;

{4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-

phenoxy}-acetic acid;

1-(3-Chloro-benzyl)-2-[4-chloro-2-(2-chloro-benzyloxy)-phenyl]-5,6-difluoro-1H-

15 benzoimidazole;

1-(3-Chloro-benzyl)-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;

1-(3-Chloro-benzyl)-2-(4-chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;

20  4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-benzoic acid;

(4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro- 1H-benzoimidazol-2-yl]-

phenoxymethyl}-phenoxy)-acetic acid;
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2- (4-Chl or o- 2-cycl opent yl net hoxy- phenyl) -5, 6-di fl uoro-1-[3-fluoro-4-(1Htet
razol - 5- wo)eetensgssbl - 1H benzoi m dazol e; PCT/EP2010/064217

2- (4- Chl or o- 2- cycl opent yl net hoxy- phenyl ) § 6-di fluoro-1-[2-fluoro-4-(1Htet
razol -5- yl1)-benzyl | -1H benzoi m dazol €; “47"-

2 O G T BRI o3t b 5% S b Sh £20! -5y )

2-14-Chl oro; 2-[4- (1H-tetrazol - 5-y1) - phenyl et hynyl | - pheny11- 1-cycl ohexyl net h
Vo5 6 a pitae) pheBUERER T uE NG

2-(4-Chloro-2-12-[4-(1Htetrazol -5-yl1)-phenyl] -et hyl | - phenyl) - 1- cycl ohexyl m
et hyl -5, 6- ;10 @i £ &#Or.0- 1} L | a: i . o

2 (4 cni or & DAt D2 POBERV DG enn) 5 diire DS WIS By ol ohexyl m
et hyl - 1H L ernd=12- 1.

[ 5- Chl or o- g’ﬁ’?ﬁtﬁ@?@ﬁ%@@f‘ﬁ?ﬁéi‘ah benzoi m dazol - 2-y1) - phenyl |

-ethyl }-benzoic acid; 15

1- Cycl 0@X)BI-He%tmlelaoﬁr-d'1cfyl:1@9f(%y%étgoﬂ§2pﬁéry{)l$‘bI(Eﬂli(ﬁr6QJen50iMﬁdath¢“y| | - et hyl

| - phenyl) - 1H benzoi m dazol e;

[ 2- (1- Cycl ehaxihighbyyli-prépicnitheidr o- 1H benzoi m dazol - 2-y1) - phenyl | - et hyl | be
nzoi c acid; 4-12- [2-(1-Cycl ohexyl methyl-1H benzoi m dazol -2-y1l)-phenyl |
-ethyl} -benzoic acid; 20 (4-12-

[ 2- (1- Cycl Shiexigt tiliohy 2-cyEopertylmath aigzphengl)yolg-dgheng{bpnzoimidazol- 1-ylmethyl]-

-et hyl } - phenoxy) - aceti c acid;

1- Cycl ohexyengtihgdd;2- (2-12-[ 4- (1H-tetrazol -5-y1) - phenyl ] -et hyl | - phenyl) - 1Hb
enzoi m dazol e;

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

10 benzoic acid;

{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-acetic acid;

{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenoxy}-acetic acid;

15 6-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-

hexanoic acid;

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

cyclohexanecarboxylic acid;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-(1H-tetrazol-5-yl)-benzyl]-

20 1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[4-(1H-tetrazol-5-yl)-benzyl]-

1H-benzoimidazole;



WO 2011/ 039130PCT/ EP2010/ 064217 -19- 1

-(4,4-Difluoro-cycl ohexyl nethyl)-2-(2-12-[4-(1Htetrazol -5-yl)-phenyl]-ethy
| I - pheny IWeo 20H/d3e1380i m dazol e; PCT/EP2010/064217

1- (4- Met hyl - cycl ohexyl met hyl') - 2- (2- 12-[ 4 glkktetrazol 5-y1)-phenyl] -ethyl | -
phenyl) 1Hbenzoi m dazol e; 5

-1 |(_|§e ?Z/ g: (r)nh gglyé]pl@}*(t] % | gyclopénztyl:}nzetl[\oxy p eny 66l %loAuoro %1 J]o?*g Y, 13 1 I—f tet%/ ol- E henyl)

N[ 5- Chloro hex '1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - pheny
1 -2- 1 udPoR? qﬁkﬁt g?rfzéf}z/"ﬁll -a%(’q%j/l) - benzani de;

N-[ 5- Chl or 0- 2- (1- cycl ohexyl net hy1l-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - pheny
I -3- 10 fl

2-(1-0ycl oSy e ey e B P R P e B S Bro Mty N B 98B - (1
tetrazol - 1Ben9gfri¥i -baPeRaRIAE:

2-(4- Chlor -2-cycl ohexyl net hoxy- phenyl) 5,6-difluoro-1-[2-fluoro-4-(1Htetr
azol -5-yl1)- benzyll- 1H benzoi m dazol e; 15

2- [ 4- Chlor 0=@=CRIoRS- b;ﬁhethuk;aisuérgmﬁ%;eﬁﬂu&o& ol -fil ohr 2 {1 [t@rddoH o1y @)y Berlz3HE t et r a
zol -5-y1)- benzyll-1H benzoi m dazol e;

2- (4- Chl or af2beyolimidaafy:! met hoxy- phenyl ) -5, 6-di fl uoro-1-[ 2-fl uoro-4-(1Htet
razol -5- y1)-benzyl |l -1H benzoi m dazol e;

2-[4-Chl oro- 2- (tetrahydro-pyran-4-yl met hoxy) - pheny1] -5, 6-di fl uoro-1-[ 2-fl uo
ro- 4- (1H20 2t @t Chlpod- -2545(1)1—1[66‘2\2(3“5 ylHthbeyletbiymyl B phedyé)- 1-cyclohexylmethyl-5,6-

2- (4- Chl or o- 2- pr opoxy- phen ,6-di fluoro-1-[2-fluoro-4-(1Htetrazol -5-yl)
- benzyl | 1Hdi&rmzoi I -Harain] aZM@ 2011/ 039130PCT/ EP2010/ 064217

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-5,6-

10 difluoro-1H-benzoimidazole;

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-1H-

benzoimidazole;

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzoic

acid;

15 1-Cyclohexylmethyl-5,6-difluoro-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-

1H-benzoimidazole;

4-{2-[2-(1-Cyclohexylmethyl-5,6-difluoro- 1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzoic acid;
4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl] -ethyl}-benzoic acid;

20  (4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenoxy)-acetic

acid;

1-Cyclohexylmethyl-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1H-

benzoimidazole;
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2- (4-Chl or o- 2-cycl obut yl met hoxy- phenyl ) -5, 6-di fluoro-1-[2-fluoro-4-(1Htetr
azol - 5- ywe 20awvmsyi3b- 1H benzoi m dazol e; 2- PCT/EP2010/064217
[4-Ch|oro-2-(tetrahydro-pyran-2-y|nethogxbzphenyll-S,6-dif|uoro-l-
[2-fluoro-4-(1Ht etrazol -5-y1)-benzyl|l -1Hbenzoi m dazole; 5

2- (2- Cycl opent t hoxy-phenyl) -5, 6-di fluoro-1-[2-fluoro-4-(1Htetrazol - 5-

1) E be%w | ?}F@ﬁéhgfg\oﬁ?ﬁg‘%@?eé?’ mgthyg’l)-Z-(%-{fZ-[li-(rllQI-tetilazol-S-}ijl?-p?lenylf-ethyf}-phenyl - y

2- (4- Chl org-2; cycl opentyl net hoxy- phenyl)-1-[2-fluoro-4-(1Htetrazol -5-yl1)-b

enzyl | 1H LJLERF T

2- (4- Chl or o- 2- cycl ohexyl oxy- phenyl ) -5, 6-di f| uoro- 1-

[ 2-fl uoro-4-(1 T - 5- 10,henzy1L- nZai | 'g?ﬁ__ ) ampl es

o cspect alT it edFLEREG T AN AR R AR PhORIP B phen P B

above are sglaatsfbicom

2- (4- Chl or 0- 2-cycl opent yl met hoxy- pheny1) - 1- cycl ohexyl met hy1- 5, 6-di f | uor o- 1H

benzoi m dazol e; 15 _

2- (4- @gs)r ql-@-@%&d)&mxathﬂmzt@xmz h@ Py detradol 3Gl PmeX I -eBy Y hehyB=10H f | uor o- 1Hb

enzoi m dazol e; 4-

[ 5- Chl or 0- dehdoityddzolrexyl nmet hyl-5, 6-di f | uor o- 1H benzoi m dazol - 2-y1) -

phenoxynet hyl | -benzoi c aci d; 14-

[ 5- Chl oro- 2- (1- cycl ohexyl nmet hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1)- 20

phenoxynet N 3-Chhenex (- eyabdtek d nediydl5,6-difluoro- 1H-benzoimidazol-2-yl)-phenyl]-2-

2-14-Chloro-2-[4-(1Htetrazol -5-yl1)-benzyl oxyl - phenyl1- 1-cycl ohexyl net hyl -5

, 6- di f | uorlwotH4tehzisiraiddzd)-denzawdd@011/ 039130PCT/ EP2010/ 064217 - 21 -
N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-3-

10 fluoro-4-(1H-tetrazol-5-yl)-benzamide;

2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-N-[2-fluoro-4-(1H-

tetrazol-5-yl)-phenyl]-benzamide;

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;

15 2-[4-Chloro-2-(2-ethyl-butoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole;

2-[4-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-(1H-

20 tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-propoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyl]-

1H-benzoimidazole;



2 -{4-Chloro-2- [2-fluoro-4-(1Htetrazol -5-y1)-benzyl oxy]

-phenyl | -1-cycl ohexyl nethyl 5,6 - difluoro- 1 H-b enzoimdazole; 2
-{4- Chl orwo2e11@B9f3buor o- 4- (1Htetrazol - 5-y1) - benzyl oxy] PCT/EP2010/064217
- phenyl | -1 -cycl ohexyl met hyl 5, 6-di f| uor o- benzoi m dazol e; 5

1- Cycl ohexyl met hy1-5, 6-di fl uor o- 2-12-[ 2- flF'uor 0- 4- (1H-t et razol - 5- y1) - phenoxy
nmet hyl | pheny) | - 1H benzoi m dazaol e; 2 -{4-Chl or o- 2-

[ 2-f1 uor o- & (1 éq-ﬁﬁalpgsty%tk%ﬁﬁb‘rr@/@%ﬁa@wmb - {gorept( dhidsazolbnyr ) -
5,6-dif|uoro-1EtP§ zoinid§zoge; 2-{4-Chl or o- 2-

[ 2- f | uor o- 2P PH t BT T AZYMVS2PS - benzyl oxy] - phenyll-1- (2, 2-di et hyl 10
propyl) -5, 6-di fl uoro-1H benzoi m dazol e;

2-(4- Chl o o- 2 ool PRERLYTRINGNN: DhAGS) Srdii 48T findoror {1 HRGR: A t

razol - 5- y1)-benzy nzo

2- (4- Chl or Qs2:,6) 51 PPES Y MR- RO wiRieyk,) - 5, 6-di fluoro-1-[2-fl uoro-4-(1H-tet
razol - 5- ylgggenzypl-1ky%enzo§§¥ﬁazolef 15 2 -(4-Chloro-2-{2-
[4-(1Htetrazol -5-yl)-phenyl]-ethyll-phenyl)-1-cycl ohexyl net hyl - 1Hbenzoi m d

azole; N 2-(2-Cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyl]-

[ 5- Chl oro- 2- (1-cycl ohexyl net hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenyl |
-2- fl uor o-14t-bdHoimidagalel - 5- y1) - benzam de; and N-

[ 5- Chl oro- 2- (1- cycl ohexyl met hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenyl |
-3- 20 fluoro-4-(1Htetrazol -5-yl)-benzam de. Processes for the

manuf act ur é-@f Cllongataydspeaftyhoatihedyap{dnyl) alr- £ - nowbi-€tH - tetiazoh 8-yl Rberyilon. WO
2011/ 039130PCT/ EP2010/ 064217 - 22 - The preparation of conpounds of
formul a (|)lHobendeemisedesnandi nventi on may be carried out in sequential or
convergent synthetic routes. Syntheses of the conpounds of the invention

are shown in, but not limted to, the follow ng schenes, The skills
requir ed 2-(4-Chloro-2-cyclohexyloxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1 H-tetrazol-5-yI)-

10  benzyl]-1H-benzoimidazole.

Examples of especially preferred compounds according to formula (I) as described

above are selected from:

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

15 2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid;

{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

20 phenoxymethyl]-phenoxy}-acetic acid;

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;



for carrying out the reactions and purifications of the resulting products
are known to 5 those skilled in the art. The substituents and indices used
in the fovbaeivgodescri pti on of the processes have the ®CEmPRII0ARLET gi ven
her ei n. If one of the starting materi,als or conpounds of fornula (1)

contain one or nore functional groups mﬁ?@ﬁ are not stable or are reactive

under the re ction ¢ tions one or e rea t|on te roprjate
prot ect i ng 2g¥*o é@?“(ﬁ'z &P i%p gfgmﬁﬂﬂ 8?@8% ngT 86$@“gﬁn@E@gnic
Chem stry" 2¥d@, gﬁﬁ% e and P.G M Wﬂtts 2nd Ed., 1991, Wley N Y.) can
be introduc Py L hRZ@midazols” st e appl ying methods wel | known in the

art. Such protecting groups can be renoved at a | ater stage of the

th th ' ' t d f
Formul a 1128 oo PP TP RS M e R b leh i D RS ©
2011/ 03913QRCIHERZR1AL 0838 idazof3 - Scheme 1 1

5 1-Cyclohexylmethyl-5,6-difluoro-2-{2-[2-fluoro-4-(1H-tetrazol-5-yl)-phenoxymethyl]-

phenyl}-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2-cyclohexyl-ethyl)-

5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2,2-dimethyl-

10  propyl)-5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole;

15 2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-1H-

benzoimidazole;

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-2-

fluoro-4-(1H-tetrazol-5-yl)-benzamide; and

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-3-

20 fluoro-4-(1H-tetrazol-5-yl)-benzamide.

Processes for the manufacture of compounds of formula (I) are an object of the

invention.
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The preparation of compounds of formula (I) of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the compounds of
the invention are shown in, but not limited to, the following schemes. The skills required
for carrying out the reactions and purifications of the resulting products are known to
those skilled in the art. The substituents and indices used in the following description of

the processes have the significance given herein.

If one of the starting materials or compounds of formula (I) contain one or more
functional groups which are not stable or are reactive under the reaction conditions of one
or more reaction steps, appropriate protecting groups (as described e.g. in “Protective
Groups in Organic Chemistry” by T.W. Greene and P.G.M. Wutts, 2nd Ed., 1991, Wiley
N.Y.) can be introduced before the critical step, applying methods well known in the art.
Such protecting groups can be removed at a later stage of the synthesis using standard

methods described in the literature.

Compounds of formula II-A and III-A can be prepared according to Scheme 1.



[1T-Al-A Benzi m dazol es of the general structure 3 are either
commercially avail abl e or accessi ble by nmethods known in the art, e.g. via
reacti on wetep/my13of phenyl ene di am nes derivatives 1 wPCH/ERP2000621Denzoi c
acids derivatives 2 using an acid such asg,5 pol yphosphoric acid, in the
presence or not of a solvent such as o-k??éne. Compounds of the general
structure 3 can be alkylated (step b) §ﬂt|1 gonpounds of general fornula
XVI|l using a base, e.g. sodiumhydride—c-'In si um carbonate, in a sol vent
such as N, Ndi net hyl f ormam de or acetone, to give internediates 4. LG
signifies a |l eaving group such WD 2011/039130PCT/ EP2010/ 064217 - 24 - as a
hal ogen (e.g. brom ne, chlorine or iodine) or a sulfonate graup (e.q.
mesyl ate, togfl ate_or Nmiflate).Bif conpounds okt general formyla XVII are
comercially no ai | abl e t gy cam=h TON
literature. Int g : Y\ s
by e.g. 5 SoRggas Iype godpl i ng d (step R i aiNkyne At he
presence of a base such as triethylam ne and using a sui thbl e cat al yst
system such as a nixture of bis(tr@phenyl phosphine)palladiun{l1B dichloride
and copper(l)iodide in a solvent such as tetrahydrofuran. Conpounds of
formula I'l-A can be further converted into conpounds of fornula II11-A by
reduci ng the carbon-carbon triple bond (step d) by e.g. hydRigehatien 10
using a catal yst such as palladiumon charcoal in a sol*vent sug$"@s et hyl

0

acetate or an al cohol such as nethanol or ethanol or m xtures sai d
sol vent s. Compounds of the general fornmula IV-A to | V-C can be prepared
according to Schene 2. ” Br,
R N
1 b 4
R
c) J
R3 RS

N

R ) R
-0 - SO0
R> /7\1 R2 N

R! )p - ) )p

Hn-A l-A

Benzimidazoles of the general structure 3 are either commercially available or
accessible by methods known in the art, e.g. via reaction (step a) of phenylene diamines
derivatives 1 with 2-bromo-benzoic acids derivatives 2 using an acid such as

5 polyphosphoric acid, in the presence or not of a solvent such as o-xylene. Compounds of
the general structure 3 can be alkylated (step b) with compounds of general formula XVII
using a base, e.g. sodium hydride or cesium carbonate, in a solvent such as N,N-

dimethylformamide or acetone, to give intermediates 4. LG signifies a leaving group such



WO 2011/ 039130PCT/ EP2010/ 064217 - 26 - Benzi m dazol es of the general
structure 6 are either commercially avail able or accessible by nethods
known i n wbheoar®39end as descri bed above (step a), e.g. pgTmPacwioo21of a
phenyl ene di am nes derivatives 1 with 2-2i tro-benzoic acids derivatives 5.
Conpounds of general structure 6 can be” f'k’yl ated with conpounds of general

formula XVi I, erejn E LGis ?s-defi,n d beforFf, to give internedi atfas 7
appl yi ng t {64 HARRETIE & BREP B Togiate e dOFREAR ashiTonate eru e i BFYEXe {881 ¢ r o
group in inter iates 7 tg furnish.inter iates 8 can be, ac l.i shed by
et hods dede FBRE- Trorrpupds tHERRro SR T H “EhoTe ey 88" PTAHE B et uch
as cat al yti(é‘ ?‘y%rro nr%gti an Eﬁ%ﬁﬁirpt?ilelli?ﬁ%tﬁ on charcoal, platinum(lV) oxide
or Raney 1(? i cKe S cgl]tafys in asolvent or a solvent m xture such as

et hyl acetate or alcohols e.g. ethanol or using a reducing system such as
tin dichloridey ac] ' ' . ounds of
formula I'V-A cgrllﬂ%gggi@%% %g‘g} geec fg{t%f%g%?rgp%&%ogﬁrgrﬁlgg %@i t er medi at es
8 Wi th opnMREHALSHRS-tffRIAUbEn J 5 A GHB)Mvith AlkyRSs inChi2) AR QL of ¥OReQLdh a8 1S 15
an hal ogen, e.g. chlorine or brom ne, and -OTf neans triflate, using a base
such as N-efiftblafiis 0l dsies a AelBRThAMsCHERANACE as PAIAGSEI oM t ert - but oxi de,
sodiumtert-butoxide or pyridine, in a solvent such as

N, N- di met hplif(eipienylgrosphitedpdrdrm(ln didhdordeasenoppeai])didedh adolvattesuyls s

e.g. bis(dibenzylideneacetone)pall adium copper(l)brom de, copper(1)i odide
or copper, tandydroftia. fompenods arfonotladl- Ataan ph émylhqriospiriedénto20Cpopoadnds of
formula I V-A can be al so synthesized frominternedi ates 8 by reductive

am nat i on wéfargqudnll&lAdehsedeciog the ddiconerbdn tripde betliciapgl) dyerg hwdrogerasion
sodi um bor ohydri de or sodi um cyanoborohydride in a solvent such as nethanol
or et hatfbl .using a cashisbinstias polladgrmonghpngon ip anolyentisueh pesthyeeetatetosani nt o
conpounds of formula IV-B, wherein R6 is al kyl by alkylation with conpounds
of fornul aaRehplguchaemethanpler ethangl gsmigdpies eHsALFAY@S.-or t hr ough reduct i ve
am nation using an al dehyde of fornula R6-CHO or a ketone of formula

R6-((0) -al kyl %%paourn%g of {hré%er?egglr}lornsigl%qvg S jodj Cin be prepared according to

Scheme 2.



WO 2011/ 039130PCT/ EP2010/ 064217 - 27 - cyanoborohydride or sodi um

triacet oxyborohydride, in the presence or not of acetic acid and in a

sol vent swohloa32t3di chl or oet hane or tetrahydrofuran (st@pT&EP2010/064217

Al ternatively, conpounds of fornula |IV-B 5mherein R6 is al kyl are
accessi bl e from conpounds of fornula IVZ% (step d) which in turn can be

al kylated frominternediates 8 5 (ste E% agplying t he met hods outli ned

bef ore. Conmpounds of the general f V-A to V-C can be prepared
according to Schenme 3. Schene 3 Compounds of fornula V-A can be prepared
by reaction of internmediates 8 with 10 conpounds of formula
R3- (CH2)n}C(0) Cl (either comekcially avai | abl e or acceSS|bIé1by nmet hods
ol vent such

IV-B Iv-C



Al ternatively, conpounds of fornula V-A can be synthesized via am de
coupling of internediates 8 with conpounds of fornula R3-(CH2) m COCH

(ei ther cwomnerigi3ad3by avail abl e or accessi bl e by net hods Pdespritoses2in t he
literature or by nethods known in the art) in the presence of a coupling
reagent such as N, N-carbonyl dii m dazol e %

hydr oxy- 1, 2, 3-henzotri azol e (HOBT). or ) )

0. benzot 1| azol SETGMIfERI EﬁhétgF%‘H)%]tWCHFBﬁiaEﬁﬁ“th@f FAPMSEAG ARl fBTY) in a
solvent e

of a base g-ﬁ%egél § %ty ?’f?etéﬁ f@?ﬁ%@n?‘aﬁ agrEM: % %Spéfis%rtﬂ?f;al Eﬂf’%@&&a?e ShFPaiEs 8F ™!
4- (di met hyl a enﬁelri)é/ 1|ar(¥1|1ne% d(ﬂ:lslveﬁp 9 Wit gl?génlgentzﬁ 1C ac1(ar HyIIIV tlve%AS ?4% rﬁﬂunaL SO

synt hesi ze&pb I'nt erma I ates npoun

R3- (CH2) m t Eylsgﬁé‘qﬁfé ELdh B JHY;hatle& w?ch%nisﬁ%hﬁéﬁ of nga}‘ ‘31?‘1 aX‘PﬁSs@}(lér%h as

| ithium hexa azane 1n sol vent et ra SFuran (st ep a)

Conpounds QfG #Q§ H}ﬂrf%d\%ef%rgaé@?%1rft|s'rrnt1&§e[tescpﬂ5fﬁ§1h %e‘rﬂ&tﬁo&@&@&%’@%&éreformﬂ a
V-B, wherein R is alKkyl | kylation wt ounds of fornual R -LG

wherein LGtsppp defined before or through reductive am nation using an

al dehyde of fornmula R -CHO or a 15 ketone of fornula R7-C(0)-al kyl and a
reduci ng agent such as sodi um cyanoborohydri de or sodi um

tri acet oxybor olRedudtihe, ofithe hi® dro@s Bnigeroednas 7ab fintahiitteaaedia@ng chmba

sol vent such as 2-dichl oroethane or tetrahydrofuran (step b).

Al t er nat i vetgompeohpd by dethafds Hescnibkd inkitBatwleandikno®h to shaae Khilledinghaatessi bl e
from conpounds of formula V-C (step ¢c) which in turn can be al kylated from
i nt er medi atsech & QGl\tsthydragenatppl yaimgypalladiumeoh ok cealtplitimedn(h¥) oxide oCBapyunds
of formula VI-Ato VI-C can be prepared according to Schenme 4. WO

2011/ 03t 30kt sRaehs! Mevselvent or pwlvengatigttee vich as ethyl acetate or alcohols e.g.

ethanol or using a reducing system such as tin dichloride in an acid e.g. hydrochloric acid

(step c).

Compounds of formula IV-A can be synthesized for example by alkylation of
intermediates 8 with compounds of formula R*-(CH,)-X or R’>-(CH,)n-OTf, wherein X is
15 an halogen, e.g. chlorine or bromine, and -OTf means triflate, using a base such as N-ethyl
morpholine, potassium carbonate, potassium tert-butoxide, sodium tert-butoxide or
pyridine, in a solvent such as N,N-dimethylformamide or toluene, in the presence or not
of a catalyst, e.g. bis(dibenzylideneacetone)palladium, copper(I)bromide, copper(I)iodide

or copper, and in the presence or not of triphenylphosphine.

20 Compounds of formula IV-A can be also synthesized from intermediates 8 by
reductive amination using an aldehyde or a ketone with a reducing agent such as sodium

borohydride or sodium cyanoborohydride in a solvent such as methanol or ethanol.

Compounds of formula IV-A can be further converted into compounds of formula
IV-B, wherein R® is alkyl by alkylation with compounds of formula R°-LG, wherein LG is
25  as defined before, or through reductive amination using an aldehyde of formula R>-CHO

or a ketone of formula R*-C(O)-alkyl and a reducing agent such as sodium



Compounds of fornula VI-A can be prepared by reaction of internediates 8
with conpounds of fornmula IV-(CH2)m S(0)2-Cl (either comercially avail able
or accesswblzelinporset hods described in references or by merhrdsolsan in the
art) in a solvent such as 5 dichl oronet baze_ in the presence of a base such
as Hinig s base (step a). Compounds©0f fornula VI-A can be further

converted into co unds of fornula Vl-B, rein R8 is al kyl hy al kyl ation
Wi th compoSHobsrolngrRt Pa%u@é{lawﬁwépwhwgﬁg l%g“ed’éﬁeﬁé‘aorﬂé%?é‘fe“ﬁ?gd

t hrough reductive am nation, ysj ald e of. formula, | V-CHO or a ketone
of Lo mul a Mgty oy o Sratih Pedfo SR C ¥ e R um 10

cyanobor ohydride or sodiumtriacetoxyborohydride, in the presence or not of
acetic acid andi o] kchl t han ) ran
(step by, w0 2 BB ES R BT mBoh SR, B EReuR LIS OO

conpounds g;)m %ﬁHH'% & fg%rhﬁa(l‘o"t@ E&%’d)‘?ﬁhﬂcﬁ ey lcarﬁﬁcealﬁﬁggé $iobh futdr ates 8

i
conpounds ornul a -C (step which I n turn can al kyl ated from

i ntermed at(gépg)e(équ Rg e rAARbYY Adlik diebdigrehods out | ined before. Conpounds of
formula VII-G an I1-H can be prepared as outlined in Schene 5. Schene 5 5

Compounds of the general formula V-A to V-C can be prepared according to

Scheme 3.

Scheme 3
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Compounds of formula V-A can be prepared by reaction of intermediates 8 with
10 compounds of formula R*-(CH;)n-C(O)-Cl (either commercially available or accessible by
methods described in references or by methods known in the art) in a solvent such as

dichloromethane in the presence of a base such as Hiinig’s base (step a).



I nternedi ates 8 can be converted to conpounds of fornula VII-G through

al kyl ation with conpounds of fornula 1V-(CH2)11,-X, wherein mis 1 or 2 and
X i s hal oyerrptien3girobr om ne or chlorine, in a solvent su®loT&P2010/064217

N, N- di et hyl f or mam de and using a base §gﬁh as cesium carbonate or sodium
hydride (step a). 10Alternatively, conpofiids of fornula VI|-G wherein mis
1 or 2 can be synthesized from.nfernediates vi a_ reductive, am nafion
using al dehydeé*){'i‘}Fn%’é(F]éfrFé’énRPé]inﬂéo{t Atk Sty T s A for e,
conpounds of, forpul a VLI - wherein m.i . .

2014/ 030130PEPERbsR DI oppoungyo ol CHLErelOR Eiesrmmes M ates s
by reaction w t hyl...Qr._ et i 0do-. qr. es .

(R)-2,2 - biag%ﬂ&ﬁa%hog%ﬁeé%%lggm%%%@%, (%ggrbbleﬁ 611% ﬁ{eﬂ{}?x{%&r}% 8?5}7 irtethods known in the

R T e e I AN

t ert - but oxi n a solven t ol uene. oun

can be g aniRLgeth R, AATRAUHSED] of OBHLA:MbL:1 I NMIRNEI 1 RS i's alkyl by

al kyl ati on uctive amnation as described before (step b).
Conpounds  @étrdrRstAibPonYlih-tE&raMIREIRI rBte MBI U3 @4 £ sA1Xht RS, N!}&ﬂﬁﬁ@cﬁ?f[@&%ﬂ_mide
intermedi ates 8 by met hods described in literature, for exanple using
phenyl bor ofDe/ B diso-AQE,iil 8id presen c€ OPRSIdf b bhspsudie aoiidttyldnaise, such as

1, 8-di azabi cyclo [5.4.01lundec-7-ene in a 10 solvent such as nethanol or
di met hyl suliifepropgeth@hnpoeoos (diinedlodamina)piridine(step a¥l | | - C can be

synt hesi zed according to Schene 6.

Compounds of formula V-A can be also synthesized by reacting intermediates 8
10 with compounds of formula R’-(CH,)n-COQalkyl, wherein alkyl is e.g. methyl, and using a

base such as lithium hexamethyldisilazane in a solvent such as tetrahydrofuran (step a).

Compounds of formula V-A can be further converted into compounds of formula
V-B, wherein R’ is alkyl by alkylation with compounds of formual R’-LG, wherein LG is as
defined before, or through reductive amination using an aldehyde of formula R’-CHO or a
15 ketone of formula R’-C(O)-alkyl and a reducing agent such as sodium cyanoborohydride
or sodium triacetoxyborohydride, in the presence or not of acetic acid and in a solvent

such as 2-dichloroethane or tetrahydrofuran (step b).

Alternatively, compounds of formula V-B, wherein R’ is alkyl are accessible from
compounds of formula V-C (step ¢) which in turn can be alkylated from intermediates 8

20 (step b) applying the methods outlined before.

Compounds of formula VI-A to VI-C can be prepared according to Scheme 4.
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Compounds of formula VI-A can be prepared by reaction of intermediates 8 with

compounds of formula R>-(CHz)n-S(0),-Cl (either commercially available or accessible by

methods described in references or by methods known in the art) in a solvent such as

5 dichloromethane in the presence of a base such as Hiinig’s base (step a).

Compounds of formula VI-A can be further converted into compounds of formula

VI-B, wherein R® is alkyl by alkylation with compounds of formula R*-LG, wherein LG is

as defined before, or through reductive amination using an aldehyde of formula R*-CHO

or a ketone of formula R*-C(O)-alkyl and a reducing agent such as sodium

10 cyanoborohydride or sodium triacetoxyborohydride, in the presence or not of acetic acid

and in a solvent such as 2-dichloroethane or tetrahydrofuran (step b).



VI1I-BVI-A WO 2011/ 039130PCT/ EP2010/ 064217 - 33 - Benzi m dazol es of
the general structure 10 are either commercially avail abl e or accessi ble by
met hods kwowmit/a3otshe art and as descri bed above (step aPCT&EPgo10ly421EaCt i ON
of phenyl ene di am nes derivatives 1 mﬁth3§-cyano-benzoic acids derivatives

9. Conpounds of general structure 10 can“be al kyl ated with conpounds of

formula XVII, erein LGis as 5 fin fore,. applyjng the hods
descri bed abovg{"te{)naéi"@]é" Comema Phioeg afvfgt%ersljﬂ% s AR R TSI Df O he
cyano group in intersmediat b t.hods descri bed.in Literature. an
cnonn by ¢ RGEROLR TR M iRl o RN LG S0y Ayer By vat PBi s giofg o
cat al yst sugh l.l adi u ronickel i n appropriate solvent such as

et hyl acetgﬁgggﬁ%ﬁﬁlﬂgﬁ?Ig%ﬁg%%kﬁg?&%¢§?%}es of said solvents, or by
treatment with [ithiumalum nium hydride in solvents 10 such as diethyl
ether, or by redueld@as W fldmRl #18; dhd®iny caﬁ%'ei)'rélﬁr&i)ﬂmu%ﬁqédrh Scheme 5.
tetrahydrofuran, furnishes internediates 12 (step ¢). Conpounds of
formula VII1-A can be synthesized via al kylation or by reductive am nation
appl ying the conditions as described s&hahes(step d). Compounds of formula
VII1-A can be further converted into conpounds of 15 formula VIII-B,
wherein R6 is al kyl by al kylation or reductive am nation reactions applying
t he net hods descri bed before (step e). Compounds of fo la VII1-C,
wherein R6 is alkyl can be synthesized frominternedi ates 12)hy al kyl ation

Y before.
esi zed for

or reductive am nation reactions using the conditions desc
20Conpounds of4f ormul a to and VII1-C cagibe also sy

exanpl e by treatNgsp# formulaaXl -A to
5 ' /& ni arrimdr i de,
3 Kyl de or R®

reduci ng agent su
hydri de or borgrme

1
R 8 R VII-G

R -
5 VII-H
Intermediates 8 can be converted to compounds of formula VII-G through
alkylation with compounds of formula R’-(CH>)m-X, wherein m is 1 or 2 and X is halogen,
e.g. bromine or chlorine, in a solvent such as N,N-dimethylformamide and using a base
such as cesium carbonate or sodium hydride (step a).
10 Alternatively, compounds of formula VII-G, wherein m is 1 or 2 can be synthesized

from intermediates 8 via reductive amination using aldehydes or ketones using the

methods described above. Furthermore, compounds of formula VII-G, wherein m is 1 or 2



tetrahydrofuran conplex in a solvent such as diethyl ether, tert-butyl

nmet hyl ether or tetrahydrofuran at tenperatures between OC and the boiling
poi nt of wbeosgidysnt. 25Conpounds of fornula | X-A to | XPCTER2010064217

synt hesi zed according to Schemre 7. WO gg}%/OBQlBOPCT/EP2010/064217 - 34 -
Schene 7 Compounds of fornula | X-A can be synthesized by nethods

known by those skilled,in the art or as described before tep a

Compounds SR PePHRINSZES TR BferRedjadr IR perTiomeit o %Eﬂﬂ?ﬁﬁﬂé bggmo-
formula 5 [ X-B, wherein R7 is alkyl by alkylati r reductive am nation
reactions ﬁﬁﬁy§$ﬁdﬁ?ﬁ%?ﬁﬁgﬁ@g?“@éﬁ?PF%@ﬁdﬁékgPBR€§£ep b).  Conpounds of
formul a | X HARE 80, BT S phioha SANBE,SYD eS| zad.namy atanmediatss 12
by al kyl ati'on or Treductive mination Feact|ons using tRe Condi tions

descri bed h 1Berd 10Conpounds of fornmula I X-C, wherein R7 is alkyl
can be furtﬁggég%ﬁégg?gﬁ%yﬁtg conpounds of formula I X-B, wherein R7 is

al kyl by nethods known by those skilled in the art or as described before
(step a)s Compounds of formula VII-G can be transformed into compounds of formula VII-

H, wherein R°® is alkyl by alkylation or reductive amination as described before (step b).

Compounds of formula VII-G, wherein m is zero can be prepared from
intermediates 8 by methods described in literature, for example using phenylboronic acids
derivatives, copper(IT)oxide and a base such as 1,8-diazabicyclo[5.4.0]undec-7-ene in a

10  solvent such as methanol or dimethyl sulfoxide.

Compounds of formula VIII-A to VIII-C can be synthesized according to Scheme 6.



WO 2011/ 039130PCT/ EP2010/ 064217 - 35 - Conpounds of fornmula X-A to X-C can
be synt hesi zed according to Schene 8. Schene 8 | b)b) | Conpounds
of formlwoxXe/msasobe synt hesi zed by nmet hods known by t roT&EPKi0lobed7 i n t he
art or as described before (step a). 5Coggounds of fornula X-A can be
further converted into conpounds of fornilfa X-B, wherein Ws al kyl by
al kyl ati on or reductive am nation reaciﬁons applylng t he nmet hods descri bed
before (step b). Compounds of f X-C, wherein R8 is al kyl can be
synt hesi zed frominternmedi ates 12 by al kyl ati on or reductive am nation
reactions using the conditions 10 descri bed before (step b). - 36 -
Conmpounds of fornmula X-C, wherdin R is alkyl can be further ' \gonverted into
conpounds of ,formula X-B, where R8 is al kyl by jpethods knodh by those

vl _

skilled in R Fas de bef ore (step
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Compounds of fornula XI-A to Xl-C can be synthesized according to Schene 9.
WO 2011/ 039130PCT/ EP2010/ 064217 - 37 - Schene 9 WO

2011/ 039M80RCT/BPB010/ 064217 - 38 - Benzi m dazol es @CTiErR019A6E20 A
structure 14 are either comrercially ava'gable or accessi bl e by nethods
known in the art and as descri bed above'? tep a), e.g. from phenyl ene

di am nes derivatives,1l and.phthalic acid no esters derivativ 13.
Compounds of gaiBAEIdLelaef theeenerasimicire 1b Ry IERr A PR ABEINAL %

f | XVI | o) i i def i bef or,e, | vi th t hod
hoseri bea getesRuleBs it adsirogmil af it 85 (i a, P8R Sk e nIEa OGP of
f | Xl - i i nt di at 15 for | b

L et gt iReEAMhd BT BERIAGE, LEATLAEE BRI sl Ry SRR Ealis of

coupling t @?@%ﬁ%&%&&%@%&ﬂ%ﬁ%@ dgg@?pﬁgg%%ﬁﬁ@%@“fﬂ%&%%ﬂs%

formul a R3- using 1 Iterature, known to

those skg | l@flnédbdbie, %pfl}:&ﬁ%tlﬁsmgﬁé@sr dé@&%e%%fbg(z@t,og\?eelﬂte%ediates 1N matively

conmpounds of fornul a an be obtained frominterned ates 15 and ‘am nes
of formula R3-(CH2) mNH2 for exanple using an appropriate base such as

l'i t hi um bi s(t rirEgLWnSfltyd Jyand deoupinanttthéBike1 9 Methods UedtriB&d in literature
tetrahydrofuran (step e). 15Alternatively, internediates 15 can be reacted
wi t h am nesndknbahiyltikode3ki(ledHz) e aNHDr usdnigle by hp@itogyhalonrdstignoatalysasuch

sui tabl e solvent such as toluene (step e). Internediates 16 can be
convert ed ianpalciipoundseldf ahapprdpaiadd soBeut suchis dbycaaatd, mgthainbh ethanplaurnds
of fornmula R7-NH2 (either commercially avail able or accessible by nethods
descri bed immixturesefanidrsolventsderbytthaatroentdiith lithgind ekiorin et hpdriderie splsemtp g) .
20Conpounds of fornmula Xl -B can be further converted into conpounds of

f or mul a10  such as diethyl ether, or by reduction with borane dimethyl sulfide complex in

tetrahydrofuran, furnishes intermediates 12 (step c).

Compounds of formula VIII-A can be synthesized via alkylation or by reductive

amination applying the conditions as described before (step d).

Compounds of formula VIII-A can be further converted into compounds of
15 formula VIII-B, wherein R® is alkyl by alkylation or reductive amination reactions applying

the methods described before (step e).

Compounds of formula VIII-C, wherein R°® is alkyl can be synthesized from
intermediates 12 by alkylation or reductive amination reactions using the conditions

described before.

20 Compounds of formula VIII-A to and VIII-C can be also synthesized for example by
treating compounds of formula XI-A to XI-C (Scheme 9) with a reducing agent such as
lithium aluminium hydride, di-isobutylaluminium hydride or borane dimethyl sulfide or
tetrahydrofuran complex in a solvent such as diethyl ether, tert-butyl methyl ether or

tetrahydrofuran at temperatures between 0°C and the boiling point of the solvent.

25 Compounds of formula IX-A to IX-C can be synthesized according to Scheme 7.



VI-C via reductive am nation or al kylation applying the nethods outlined
above (step h). Conpounds of fornula Xl-A can be further converted into
conpoundswof2ofiommsba Xl - C, wherein R7 is al kyl via redueCirEP2@awionet? on or

al kyl ati on appl ying the nethods outlined,gbove (step 0. 25Conpounds of
formula Xl 1-A can be prepared accordlng ?g "Schene 10. WD

2011/ 039130PCT/ EP2010/ 064217 - 39 - Q§g§ 2 ) pl9 Benzi m dazol es
of the general structure 18 are either cially avail able or accessible
by net hods known in the art and as descri bed above (step a), e.g. from
phenyl ene di am nes derivatives 1 and O-protected hydroxy-benzoic acids
derivatives 17. 5 Conpounds of general structure 18 can alk ated with
conmpounds of formula XVII, wherein LG is as defined before, er the

condi tions descri bed beforckto give internedi ates 19 (step T

)
R} P 12 1 IX-A

b
R IX-C

Compounds of formula IX-A can be synthesized by methods known by those skilled

in the art or as described before (step a).

Compounds of formula IX-A can be further converted into compounds of formula
5 IX-B, wherein R’ is alkyl by alkylation or reductive amination reactions applying the

methods described before (step b).

Compounds of formula IX-C, wherein R’ is alkyl can be synthesized from
intermediates 12 by alkylation or reductive amination reactions using the conditions

described before (step b).

10 Compounds of formula IX-C, wherein R’ is alkyl can be further converted into
compounds of formula IX-B, wherein R’ is alkyl by methods known by those skilled in the

art or as described before (step a).



WO 2011/ 039130PCT/ EP2010/ 064217 - 40 - e.g. boron tribromde in a sol vent
such as dichl oronethane) furnishes internediates 20 (step c). Internedi ates
20 can bewoanuenstsd i nt o conpounds of forrmula XIl-A by eCl/EPadikpbet? on with
R3-(CH2) m LG, wherein mis 1 or 2 and LG,iLs as defined before, using a 5
base such as sodi um hydri de or cesiun1cé§ onate and in a solvent such as
N, N- di net hyl f or pam de or .acet (step.d). Far co unds of formul a
Xi 1= A, whel ei n CAPTROURS Bf MBI Kk XareibesRRhEr el aeB A B2 S hme 5.
acconplished by, e.g. Mtsunobu coupling of internmediate 20 and a conpound
of formula R3-(CH2)m OH (step d) using ivating system such as
diethyl- 10 or di-tert-butyl azodicarbé%%gggé and triphenyl - or
tributyl-phosphine in a solvent such as tetrahydrofuran according to
met hods known to the man skilled in the art and described in the
literature. Al ternatively, conpounds of forrmula VII-A wherein mis
zero can be obtained by either nucleophilic substitution or by n ng?hilic
a

aromatic substitution, forNexanple by 15 reacting conpounds of
R3- X, wherein X is haloge, with internediate 20 using a base glc
sodi um hydrirRie i py@ s@l veny_such as N, N di net hyl for

Reactions of t dwn 1,0 tho$e skillie
described inthe ; umds—of —fornula o n be
synt hesi zed Riccordi ng} oS e 2011. RS
)p )
1 P -
R 8 R! X-A
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Compounds of formula X-A can be synthesized by methods known by those skilled

in the art or as described before (step a).

5 Compounds of formula X-A can be further converted into compounds of formula
X-B, wherein RPis alkyl by alkylation or reductive amination reactions applying the

methods described before (step b).

Compounds of formula X-C, wherein R® is alkyl can be synthesized from
intermediates 12 by alkylation or reductive amination reactions using the conditions

10  described before (step b).



WO 2011/ 039130PCT/ EP2010/ 064217 -41 - Schene 11 C Benzi m dazol es of
the general structure 22 are either commercially avail abl e or accessi ble by
nmet hods kwowni1/039t3he art and as descri bed above (step aPCTAEP10/0642mT

phenyl ene di am nes derivatives 1 and 2- cgéoro-pyridines derivatives 21.
Compounds of 5 general structure 22 can al kylated with conpounds of

formula XVII, rein LG i ned. bef or er t he conditj.ons
described bef o\rég“fHP“é’id\%Bf Oﬁltn@fewgé ée#lsgeuz §ﬁ%ca51) e furthergomye; it

formula Xl11-A can t . i rme S 23 fo

nucl sophi | 1T BaEE AaprB dEPrge ?JEY@M%M 0. oS @d%ﬁy
base such as, sodi S|un1carbonate in a solvent such as N, N
10 dlnethyltégﬁaﬁgygﬂgggdg W?I ‘ul f oxi de. Conpounds of fornula Xl V-A can
be prepared according to Schene 12. WD 2011/ 039130PCT/ EP2010/ 064217 - 42 -
Scheme 12 (R4 BF OB AHPXI-R b RIS BRI A fitheliZed RE6RAN Rlsehdlh
described in Schgﬂg) can be converted to thz pF%H%ry al co to agve

i nternedi ates 24 (step a) using a suitable reducing agent in a solvent such

as |ithium al um num hydride or diisobutylalum numhydride in 5 diethyl
ether or tetrahydrofuran, or sodi um borohydride in nmethanol.



Conpounds of fornmula Xl V-A wherein mis zero can be prepared from
i nternedi ates 24 and al cohols of the type IV-OH using M tsunobu couplings
as descriwodonsyso(step b). Conmpounds of formula Xl V- APCrEPe@064mTs 1 or
2 can be synthesized from 10 i nternedi at §§ 24 and conpounds of fornula
1V-(CH2) 11,-LG wherein LG is as desfined'before, and a base such as sodium
hydri de or cesium carbonate in a sol Vﬁﬁ‘ su&h as N, Ndi net hyl f or mam de or
di met hyl sul foxide (step b). - 43 - or iodine) or a sulfonate
group (e.g. nesylate, tosylate or triflate) to give internediates 25 (step
c). Subsequent reaction of internediates 25 wth al cohols of formula
R3- (CH2) m OH usi ng a base such a@ gg/i um hydri de or cesium carﬁgmle in a
sol vent such as N, N-di met hyl f or acetone (step d). 5 ds of
formul a XV- Agtan _he pue ared ac rd| ng to Schenmeip43. Sche

cCl

Benzi mi dazol es \ure, 27 are @ '
JC [}
1 d pr o --/

avail able or ag moRn A Tthe art

(step a), e.g. om piRiegny| eH@ d| Thes derivative

2- mer capt o- benzoi ¢ acids derivatives WD 2011/ 039130PCT/ E\52010/ 064217 - 44
- 26, wherein PG1?s e.g. benzyl dP tert-butoxycarbonyl thioestef4 Conpounds
of general structure 27 can be al kylated with conpounds pf fornula XViI,
wherein LG is as defined before, under the conditions described,)hesore to
gi ve i nt er medMsf L& ¥ StH . Intermediates 29 pre accessible via
cl eavage of the sulfur protecting group in 5 internediatlkes 2%VHy net hods
known to those skilled in the art (step c).
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Conpounds of fornula XV-A can be synthesized for exanple through al kyl ati on
of internediates 29 with conpounds of fornula R3-(CH2) m LG under the

condi t i orsOodesio3pized before (step d), wherein LG is as aeTinredobef2or e.
Compounds of fornula X-A can be al so syp?quized frominternedi ates 29 for
10 exanple via Mtsunobu reaction as destri bed before. Al ternatively,
conpounds of formul a

) XV- A ' ' I be. t hesj zed vi
el cophi 1 ¢ alenadesiiet Pegeron By rualt fry decorBE Se T BR e | Ve X
wh in Xis h ' i nt di at 29, ' di
AR I i ok S Pt e

b te | | vent et hyl f ' . et |,
G oty SulPsRSR GiMlact dey it og Pl PREEY RO TRSIRENIERE - ot sucn

as_copper (Idoh il oPLel-El saliicifd fa ARFRYI PROERIN PEnBAL AdrHRY, keiEP 9

Compounds o ormu prepared according to 4. - 45 -

Scheme 1 held3R3E iRs d&Aed BeforGapMling the methods described before to give

intermediates 15 (step b).

Compounds of formula XI-A can be synthesized from intermediates 15 for example
by cleaving the ester function by methods outlined before (step c¢) and coupling the
resulting carboxylic acid intermediates 16 with amines of formula R>-(CH,)-NH; using

10  methods described in literature, known to those skilled in the art or as described before

(step d).

Alternatively compounds of formula XI-A can be obtained from intermediates 15
and amines of formula R>-(CH,)-NHa for example using an appropriate base such as

lithium bis(trimethylsilyl)amide in a suitable solvent such as tetrahydrofuran (step e).

15 Alternatively, intermediates 15 can be reacted with amines of formula R*-(CHz) -
NH, using trimethylaluminium in a suitable solvent such as toluene (step e). Intermediates
16 can be converted into compounds of formula XI-B via amide coupling with
compounds of formula R’-NH; (either commercially available or accessible by methods

described in literature) under the conditions described before (step g).

20 Compounds of formula XI-B can be further converted into compounds of formula

VI-C via reductive amination or alkylation applying the methods outlined above (step h).

Compounds of formula XI-A can be further converted into compounds of formula
XI-C, wherein R’ is alkyl via reductive amination or alkylation applying the methods

outlined above (step f).

25 Compounds of formula XII-A can be prepared according to Scheme 10.



PR O Benzi m dazol es of the general structure 31 are either
commercially avail able or accessible by nethods known in the art and as
descri bedwabouad¢svep a), e.g. from phenyl ene di am nes ®€TiprPariowes11 and
2- hydr oxynet hyl benzoi c aci ds derivativgggqo, 5 wherein the protecting
group (PG is e.g. triisopropylsilyl or 1, 3-di oxane group. Conmpounds
of general structure 31 can be al kyl at W conpounds of formula XVil,
wherein LG is as defined before, underggﬂ%gggnditions descri bed before to
give internediates 32 (step b). WD 2011/039130PCT/ EP2010/ 064217 - 46 -
Alternatively, internediates 32 are al so accessible via protection of the
hydr oxy group in internedi ates 24 (as described in Schenme 12) by nethods
described in literature. Interne@PGtes 32 can be converted i npg

i ntermedi ates 33 by renoval of tde protecting group (PG (e.g. in case PG
is triisopropiRhsi Mén infernefiates 32 are tReatad wijh, %.g. 5
t et rabut yl anmoni uoride i te N d&ntﬁlﬁn to p dext 2
function (steﬁs transfor t he hydrox¥$; LYo a gvi ng group
LG such as a hal ogen (e.q. b%bmi ne, chl orine or R odi e) &} a sulfonate
group (e.g. nesylaje, tosylate or friflate) using the conditiong described
before (step d). Internediates 33 can be reacted with conpounds of fornula
R3-(CH2) 11, -SH (either 10 commercially avail abl e or accessi bl e by nethods
know t o t hose P&k Progagtinggretie eqr pthylo f ur ni sh conpounds of [formul a XVI-A by
usi ng a base S$tiwhteaPubbSiReRTYr pot assi um carbonate and 3 uiR'46Hg, 58! vent
such as N, N-di net hyl formam de or acetone (step e). b XVII
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Benzimidazoles of the general structure 18 are either commercially available or
accessible by methods known in the art and as described above (step a), e.g. from
phenylene diamines derivatives 1 and O-protected hydroxy-benzoic acids derivatives 17.

5 Compounds of general structure 18 can be alkylated with compounds of formula XVII,
wherein LG is as defined before, under the conditions described before to give

intermediates 19 (step b).

The protecting group (PG) in intermediates 19 can be cleaved off by methods known

to those skilled in the art e.g. in case PG is methyl then treatment of intermediates 19 with,



Al ternatively, conpounds of fornmula XVI-A can be al so obtained fromthe
unprotected hydroxy derivative of internediates 32 (step c¢) and conpounds
of formulwo2B1IRBI(3CH2) m SH (ei ther comrerci al |y avai | ablPeTmP2@00£37 bl € by
met hods know to those skilled in the artéoapplyrng M t sunobu reaction
conditions as described before Cbnpound of formula XVI-A can al so be
prepared acco |n 0 Schene W% 2%&%@0391 OP /EP2 10/0642%l§ 47 -
Scheme 15 ©& Khrom eénbso Pypmethan rﬂis ssntfrediatesd0 o

ei t her conqercrally avai l abl e or synthesrzed by nethods known to those
skilled in art Compounds of general structure 34 can be converted into
|nterned|ates 35 by reduction of the ester group to the primary al cohol

(step @) and  |htermediates 20 can be converted into compounds of formula XII-A by e.g.

alkylation with R’>-(CH»)m-LG, wherein m is 1 or 2 and LG is as defined before, using a
5 base such as sodium hydride or cesium carbonate and in a solvent such as

N,N-dimethylformamide or acetone (step d).

For compounds of formula XII-A, wherein m is zero, the formation of the ether
bond can be accomplished by, e.g. Mitsunobu coupling of intermediate 20 and a
compound of formula R*-(CH,)-OH (step d) using an activating system such as diethyl-
10  or di-tert-butyl azodicarboxylate and triphenyl- or tributyl-phosphine in a solvent such as
tetrahydrofuran according to methods known to the man skilled in the art and described

in the literature.

Alternatively, compounds of formula VII-A, wherein m is zero can be obtained by
either nucleophilic substitution or by nucleophilic aromatic substitution, for example by
15  reacting compounds of formula R’>-X, wherein X is halogen, with intermediate 20 using a
base such as sodium hydride in a solvent such as N,N-dimethylformamide (step d).
Reactions of this type are known to those skilled in the art and are described in the

literature.

Compounds of formula of formula XIII-A can be synthesized according to Scheme

20 11.



5 protecting the primary al cohol group with a protecting group (PG (e.qg.
tri-isopropylsilyl WD 2011/039130PCT/ EP2010/ 064217 - 48 - or benzyl)

st abl e t owenrds/BhBsosubsequent reaction steps by net hods Pdegprétoacs2iin
literature (step b). The | eavi ng grggq_LG such as a hal ogen (e.g.

brom ne, chlorine or iodine) or a sulfondte group (e.g. nesylate, tosylate
or triflate) in internediates 35 can gﬁfgxgﬂanged 5 into an ester function
(step c) by nethods known to those sk in the art such as carbonyl ation
reaction using carbon nonoxide, a transition netal catalyst such as

bi s(tri phenyl phosphi ne)pal I adiun(11) dichloride or palladiunmll) acetate
with triphenyl phosphi ne, a base such as triethylam ne and an al@phol such

yi€ X opti%nallly4 n
tol uene or N, N-Y yl for manH@e. 1BAN er nati¥el y, t hf
be acconplishedlby get al - hal oge haNge (e.g. usip

lithiumin aR*&pproprinte sol v
tetrahydrofuran, diethyl ether "or n-hexane) and quenchi ng the so-fornmed
l'ithiumspecies wyth e.g. nethyl chlgjoformate (step c). The pr@2ecting
group (PG in internediates 35 can then be renoved by nethods 15 known in
the art to furnish internediates 36 (step d). Internedi ates 36 can be
converted to internediates 37 for exanple by transfornppg| t h&'4Cdonbl
function into a |l eaving group LG such as a hal ogen (e.g. prom chl orine
or iodine) or a sulfonate group (e.g. nesylate, tosylate pr tri “ate) (step
e) according to nethods known in the literature or as desgri bed before and
subsequently reacting the newy n13ned i nternedi ates with conmpounds of 20
formula R3-(CH2) m SH (either cgmrercially avail able or accessiipl e by
met hods describegin Literat Ry using ac)sui tRikl e

as cesium or potass @\ 11\ N, N-di net hyl f or

0. Al ternativel er 37 €an be obt ai

36 and conpounds RS fru i
conditions as

Benzimidazoles of the general structure 22 are either commercially available or
accessible by methods known in the art and as described above (step a), e.g. from
phenylene diamines derivatives 1 and 2-chloro-pyridines derivatives 21. Compounds of

5 general structure 22 can be alkylated with compounds of formula XVII, wherein LG is as

defined before, under the conditions described before to give intermediates 23 (step b).

Compounds of formula XIII-A can be synthesized from intermediates 23 for
example by nucleophilic substitution using compounds of formula R*-(CH,)»-OH and a
base such as sodium hydride or cesium carbonate in a solvent such as N,N-

10  dimethylformamide or dimethylsulfoxide.

Compounds of formula XIV-A can be prepared according to Scheme 12.



25 described before. The ester function in internediates 37 can be cl eaved
(step g) by nethods known in the art and to give internediates 38 that are
condensedwbaniiensanspl e wi t h phenyl ene di am nes 1 to furniPpsh/EPraiensed? at es
39. WD 2011/ 039130PCT/ EP2010/ 064217 -'ﬁé'- Al kyl ation of

i nternedi ates 39 with conmpounds of formnu XVIl, wherein LGis as defined
before, using the conditions describe%dg%kqae furni shes conpounds of
formula XI-A (step i). Conmpounds of the genéral formula (1) can al so be
synt hesi zed according to Schenme 516. Schene 16 14041 R1-(CH2) p-LG XVI 1
R3

O—Alkyl OH
O
4 4
R N a) R N
\ R2 —_— \ R2
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The ester group in intermediates 15 (accessible as described in Scheme 9) can be
converted to the primary alcohol to give intermediates 24 (step a) using a suitable reducing
agent in a solvent such as lithium aluminum hydride or diisobutylaluminum hydride in

5 diethyl ether or tetrahydrofuran, or sodium borohydride in methanol.

Compounds of formula XIV-A, wherein m is zero can be prepared from
intermediates 24 and alcohols of the type R’>-OH using Mitsunobu couplings as described

above (step b).

Compounds of formula XIV-A, wherein m is 1 or 2 can be synthesized from
10  intermediates 24 and compounds of formula R*-(CH.)-LG, wherein LG is as desfined
before, and a base such as sodium hydride or cesium carbonate in a solvent such as N,N-

dimethylformamide or dimethylsulfoxide (step b).

Alternatively, compounds of formula XIV-A can be also obtained by converting the

alcohol group in intermediates 24 into a leaving group LG such as a halogen (e.g. bromine,



(4rn BH Condensation of phenyl ene di am nes derivatives 1 with phenyl- or
pyridyl - carboxylic acids derivatives 40 (either commercially available or
synt hesi 2&0 2by/a3et3hods descri bed before) provides benzi rCiaredienc4£17 (st ep
a) which can be alkylated with 10 conpogggg of formula XVII, wherein LGis
as defined before, under the conditions scri bed before (step b). WO
2011/03913OECT/EP201 / Q64217 - 50 - Co @gnds of the.general formula
(1), wher ei‘RloRNeSF 19RNQ A pjsplonate groyp (68 TResX @i (iRt 9" SHlEah O sy nt hesi zed

according Er?telsrgp(ﬁerlr[%s }57 (ste%cc:@. gu%séq%enﬁ%aétﬁ)rnl (lf intermediates 25 with alcohols of

formula R’-(CH,)wn-OH using a base such as sodium hydride or cesium carbonate in a

solvent such as N,N-dimethylformamide or acetone (step d).

5 Compounds of formula XV-A can be prepared according to Scheme 13.
Scheme 13
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Benzimidazoles of the general structure 27 are either commercially available or
accessible by methods known in the art and as described above (step a), e.g. from

phenylene diamines derivatives 1 and S-protected 2-mercapto-benzoic acids derivatives



BH R3 (4ril BH Compounds of fornula (1), wherein R or R3 carries a
carboxylic esters function (e.g. 5 nethyl, ethyl or tert-butyl esters) can
be hydrolwoediungsp basic conditions with e.g. |ithium rgampédecan7 sodi um
hydr oxi de in solvents such as net hanol, %Q[er or tetrahydrofuran or

m xtures of said solvents or under acidf conditions wwth e.g. hydrochloric

acid or fornmc aC| ol vent such Icoh e.g. isopropanol) or
t et r ahydr of? r‘alaerelm ik oy or tegly oRdads Yltt @egﬁ%hé%m% Saf generd

Fr om compoditieBre Forfiea oy b spbr i fbid il anal W Enr s CEFE‘m%ézed
hydr ol yzi gt e (BHANRC LHIEKL LA S LIS SALRORYL ARt Ras e

conditions Wt aqueous sodrum roxi ge” or aqueous
or under acidic condltlons with e.g. hydrochlorlc or sul phuric acid in

wat er. Iﬁ%fﬂl?&l&%2§’£retabé‘es§1§1@%§aaéleatzﬁg;rH{'tl?e dulthr §Jt§1'g[§r&% ar R3

carries a tetrazolyl group 15 can be synthesized acc I ng chene 18.

WO 2011/439H3AREMARPZOLPAREARL knowR do thoSEHEIE ih8he art (step c).

Compounds of formula XV-A can be synthesized for example through alkylation of
intermediates 29 with compounds of formula R’-(CH,),-LG under the conditions

described before (step d), wherein LG is as defined before.

Compounds of formula X-A can be also synthesized from intermediates 29 for

10  example via Mitsunobu reaction as described before.

Alternatively, compounds of formula XV-A, wherein m is zero can also be
synthesized via nucleophilic aromatic substitution by reacting a compound of formula R’-
X, wherein X is halogen, with intermediates 29, using a base such as sodium hydride,
sodium tert-butoxide, potassium tert-butoxide or potassium carbonate in a solvent such as
15 N,N-dimethylformamide, ethanol, dimethylsulfoxide or N-methyl pyrrolidine, with or
without a catalyst such as copper(I) iodide or tetrakis(triphenyl)phosphine palladium(0)

(step d).

Compounds of formula XVI-A can be prepared according to Scheme 14.



Compounds of fornula (1), wherein R or R3 carries a cyano group can be
converted to conpounds of fornmula (I), wherein R or R3 carries a

t et razol yWogrnousIusi ng standard procedures such as reacPCOEPMIDI6E0TI UM
azide in the presence of a Lewis acid or ammoni um chl oride in water or
organi ¢ solvents |ike dichloronethane or "N, Ndi net hyl f or mani de.

Preferred is a process to prepare a c%ﬁgggqq according to fornmula (1) as
descri bed before R3 <)rn B 10 conprisrng ~ a) reaction of a conpound of
formula (XVII1) in the presencepgf a conpound of formula (XX);

Preferred reaction is a Sonogashiya-type coupling. Preferably.in the
presence of a base, particularly Ariethylamne, a catalyst s gten]

particul arly Bis(ieipheHy| phosphi e)palladiun(IF chloride and copper (1)
iodide, in a sol‘ 5 partP\ tet{ah?ﬁro ure ~le nperature
bet ween RT and;p&flux_of solv : rBularTy at R
wherein R, R R3, RANARS HO and“p-are definedr¥S ) ﬁ, A carbon, B
is -CGC, nis zerg and X is hangEn, particul arly brom nhe; 31

R'-(CH,),-LG
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Benzimidazoles of the general structure 31 are either commercially available or
accessible by methods known in the art and as described above (step a), e.g. from
phenylene diamines derivatives 1 and 2-hydroxymethyl benzoic acids derivatives 30,

5 wherein the protecting group (PG) is e.g. triisopropylsilyl or a 1,3-dioxane group.

Compounds of general structure 31 can be alkylated with compounds of formula
XVII, wherein LG is as defined before, under the conditions described before to give

intermediates 32 (step b).



b) reaction of a conpound of forrmula (XX) in the presence of dihydrogen;
10Preferably in the presence of a catalyst, particularly palladi umon

char coal ,wopreoa/esei3vent, particularly ethyl acetate, al cebcolEP0pastoitul arly
met hanol, ethanol or a mxture of above pgntioned solvents, at a
tenperature between -10C and reflux of sdlfvent, particularly at RT, wherein
R, R2, R3, R4, 1R5 and p are &efiged aﬁ before, Ais carborf'n,[ i.s - CRORm,
RO i s hydrogen AlSRatyelyyinisgetialn 42 el arc o I Anpraiestion pf thedylreact i on
of a compound of .formul.a in the. sen f a,c oun f formula
Ooaty o pderar adnrre bt 201 e PSR READ BepRrtbF BRI Pedin LRIV e
or cesium gar.honat in sol v . particul.ar di nat f oryam de or
ai et by sunPisanege e i ufb ety Sl oRE BB Sa b T e RO BRENS o
of solvent, J r. 8375 20 N I . , are
defined as ggﬁf%@é% L{%gi 1%136%%1}(515&#%/8@{0?}? Rllg-ﬂ,?er}lml%mzeg?d 6es§2 d rgéfég%gpg’g%i,

parti culAr it HiMh AMnium fluokle fn%ﬁ&lﬂﬂﬁc&frﬁu?tocﬁﬁpi%% fPle H}HIEW fanéd 11) 1N

t he presence of ‘a conpound of formula ( ;. 10Pref erabl n ‘'t he presence

of a base, (aafls\ltj)pdﬁ!d&fdrﬁéf&ﬁﬂﬁglmemydfdx@l%r&{p RESA VAR ERAMAL®suchis @ haRlgwent
particularly N, N-di net hyl formam de , acetone or difethyl sul foxide, and at a

t enper at ur ge .8 B¥PMieeh1bah¥BLMED6r andfonatd dtsuple.s alesdnte, topitt be thiftd)y at
RT, wherein , R2, R3, R4, R5, mand p are defined as before, LG is

| eavi ng gr auing the qorelfittorrseldsdribad ba@rgsappl)i s a hal ogen, particularly
chlorine, Ais carbon, Bis -0- or 15 -S- and nis 1 or 2; e) reaction
of a conpound of fornmula ()OCIV) in the presence of a conpound of formula
( XXV) ; Intermediates 33 can be reacted with compounds of formula R’-(CH,).-SH (either
10 commercially available or accessible by methods know to those skilled in the art) to
furnish compounds of formula XVI-A by using a base such as cesium or potassium

carbonate and a suitable solvent such as N,N-dimethylformamide or acetone (step e).

Alternatively, compounds of formula XVI-A can be also obtained from the
unprotected hydroxy derivative of intermediates 32 (step ¢) and compounds of formula
15  R’-(CH:)wn-SH (either commercially available or accessible by methods know to those

skilled in the art) applying Mitsunobu reaction conditions as described before.

Compounds of formula XVI-A can also be prepared according to Scheme 15.



WO 2011/039130 (XXI'V) PCT/ EP2010/ 064217 - 54 - Preferably in the
presence of a base, particularly sodium hydride or cesium carbonate, in a
sol vent, weanrvilgsbwol y N, N-di met hyl f or mam de or acet one, PamEPat10864217
tenperature conpri sed between between -1 and reflux of solvent,
particularly at RT, 5 wherein A, B, R, R2, R3, R4, R5, m n and p are
defined as before and X i s hal ogen, p%ﬁeingeullsarly chlorine; f) reaction of a
conmpound of forrmula (XXVI) in the presence of a conpound of formula (XXV);
10Preferably in the presence of a base, particularly sodium hydride or
cesium carbonate, in a solvent, particularly N, N-di methylformam de or
acetone, and at a tenperature conprised between -10C and ref] ux of solvent,
particul arly betRe#kYRT and 60C, whePeifi¥ A R, R2, R3, R4, , m n and p
are defined &&—XKefore, X is halogeng particularly chlorine\Eis -0-, -S,

-NR6- or -C(0)N nd B kspby0-, -S R6- org)lp SkOyR7-;
2

LG P—= G R® —™ R
0
34 35 36
Alkyl is e.g. methyl or ethyl e). )
R® R’
8 (s
S S
HO Alky—0
R. - R
0 9) 0
38 37
RY NH,
PO
R® NH,
1
Y
R® R’
Q. &
S S
4 4
R N ) R N
\ R2 —_— = \ R2
5 N R’ N
R H R-(CH,)-LG })
p
39 XVl R’ XVI-A

Intermediates 34 are either commercially available or synthesized by methods
known to those skilled in the art. Compounds of general structure 34 can be converted
into intermediates 35 by reduction of the ester group to the primary alcohol (step a) and

5 protecting the primary alcohol group with a protecting group (PG) (e.g. tri-isopropylsilyl



WO 2011/ 039130PCT/ EP2010/ 064217 - 55 - g) reaction of a compound of formula
(XXVI'l1) in the presence of a conpound of forrmula (XXVIII1); Preferably in

t he presenmoeoafods3base, particularly |ithiumbis(trinetirgirgiregojpeszitde, in 5
a solvent, particularly tetrahydrofuran, gnd at a tenperature conprised

bet ween -70C and reflux of sol vent, part| ularly between -30C and RT
wherein preferre or eth

, A R, . LV, RA&, R5, m n
and p are QEPERAY %@ t%r tge aﬂéewnt reéf%%ﬁws,bws%ﬁ% @%fcvﬁidé%ﬁﬁ%es

are select?q E m 10
5- Chl or 0- 2-{' 1P gclohexylnethy1-5,6-difluoro-lH—benzoinidazol-z-yl)-phenol;

2- (4- Chl or o- 2- et hoxy- phenyl) -5, 6- diquoro-lFLbenzoinidazole; 4-

[5-Chloro-2-(1 ‘féaQ %?%‘%BS%@ %lﬁasa eH?E.Q.HE%ﬁ?J‘E}ﬁBHLQS‘FBhﬁ%) ¥ -

phenoxynethyll enzo

[ 5- Chl oro- 2y ?na(%%;g E‘%ffgace?ﬁl’elf(é?llgfe%rfthﬂ Pm%ﬁfe%@&ﬁﬂe%g%%e &cdged 19

phenoxynet hyl I C ac ester; 4-

[ 5- Chl orgp- 2nt61ancex@k ﬁﬁ%ﬁbﬂh (@éﬂﬂaolbyﬁn&hgag‘ wrptokhbé@%ﬁﬁ@a A BR%% suéh ¥d) -

phenoxynet hyl | -benzonitril
[ 5- Chl or o- %al(bbns;haﬁb@b@éu&rﬂa&hg&arﬁoﬁnwnfokmr@u&&tmeﬂama@@ kuckrasl) -

phenoxynet hyl | -3-fl uoro-benzonitrile; WD) 2011/039130PCT/ EP2010/ 064217
bis(triphenylphosphine)palladium(II) dichloride or palladium(II) acetate with
triphenylphosphine, a base such as triethylamine and an alcohol such as methanol (to

yield the methyl ester), optionally in a solvent such as toluene or N,N-dimethylformamide.

10 Alternatively, the ester formation can be accomplished by metal-halogen exchange
(e.g. using n- or tert-butyl lithium in an appropriate solvent or solvent mixture such as
tetrahydrofuran, diethyl ether or n-hexane) and quenching the so-formed lithium species

with e.g. methyl chloroformate (step c).

The protecting group (PG) in intermediates 35 can then be removed by methods

15 known in the art to furnish intermediates 36 (step d). Intermediates 36 can be converted to
intermediates 37 for example by transforming the alcohol function into a leaving group
LG such as a halogen (e.g. bromine, chlorine or iodine) or a sulfonate group (e.g. mesylate,
tosylate or triflate) (step e) according to methods known in the literature or as described
before and subsequently reacting the newly formed intermediates with compounds of

20 formula R’-(CH,)w-SH (either commercially available or accessible by methods described
in literature) by using a suitable base and solvent such as cesium or potassium carbonate

in N,N-dimethylformamide or acetone (step f).

Alternatively, intermediates 37 can be obtained from intermediates 36 and
compounds of formula R*-(CH,)w-SH applying Mitsunobu reaction conditions as
25 described before. The ester function in intermediates 37 can be cleaved (step g) by
methods known in the art and to give intermediates 38 that are condensed for example

with phenylene diamines 1 to furnish intermediates 39.



- 56 - 4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) -
phenoxynnewbybi/e32ehl uor o- benzonitrile; 4- PCT/EP2010/064217
[2-(1-Cyc|ohexy|nethy1-5,6-difluoro-lH—pﬁgzoinidazol-2-y1)-benzy|oxy1-3-f|u
orobenzonitrile; 5 4-

2-(5,6-D fl -1H-b imd | - 2- -b | -3-fl -b itrile;
e
- - -2 - A - Z0l | S :
oo o enhed! S RSO TR Mok PROEB e SuTEnlY coBRO B drioh rmalaXyy 1

phenoxynetQ%é%;gjfluoro-benzonitriIe; 10 5-Chl oro- 2-

[1-(2-cycl o xyllethyl)-S,G-difIuoro-lH—benzoinidazol-2-y|| - phenol ;

2- (4- Chl or o- 2- net hoxy- phenyl) -1-(2-cycl ohexyl -et hyl ) -5, 6-di fl uoro- 1H benzoi
m dazol e; : :

4- {5- Cnl or o- 2- (LB DS A e 51 5 opy b AR P e Yo S e da 2 el S, y11-
phenoxyrget Rgl1l- 3-f | uor o- benzonitrile; 5-Chloro-2-

[ 1- (2, 2-di et hyl - propyl) -5, 6-di fl uoro- 1H benzoi m dazol - 2-yl | -phenol; 15

2- (4- Chl or o- 2- net hoxy- phenyl)-1- (2, 2-di net hyl - propyl) -5, 6-di f| uor o- 1Hbenzoi
m dazol e; 4- Scheme 16

[ 2- (4- Chl or 0- 2- cycl opent yl net hoxy- phenyl) -5, 6-di fl uor o- benzoi m dazol - 1-yl ne
thyl | 2-fl uoro-benzonitrile; 4-

[ 2- (4- Chl or o- 2- hydr oxy- pheny1) - 5,/8- di f | uor o- benzoi ni dazol - 1-yl Rt hy11-2-fl u
oro20 benzonitrile; 4- g@q .

[ 2- (4- Chl or 0- 2- met hoxy- pheny1) - 5/gg; di f| uor o- benzoi m dazol - 1-yl ggt hy11-2-flu

orobenzonitrile; WO 2011/03913? CT/ EP2010/ 064217 - 57 -
A4 n
R NH, 1o A a) R? N
e N )
R® NH, 0 5 N

1 40 4

b) R1-(CH,)-LG

XVl

RY N
Y

R® N

1 )o
R U

Condensation of phenylene diamines derivatives 1 with phenyl- or pyridyl-

carboxvylic acids derivatives 40 (either commercially available or synthesized by methods
described before) provides benzimidazoles 41 (step a) which can be alkylated with

10  compounds of formula XVII, wherein LG is as defined before, under the conditions

described before (step b).



4 -12 - [5 -Chloro- 2 - (1 -cyclohexylnmethyl-5,6 -difluoro- 1 H-b
enzoi m dazol - 2 -yl1) -phenyl] - ethyl} -b enzonitrile; 4-

[ 5- Chl or ow@-20/3yBsbohexyl met hy1- 5, 6-di f | uor o- 1H benzoi mMPdAAEP201BAYL) 7
phenyl et hynyl | -benzonitrile; 5

2- (2- Br onp- 4- chl or o- phenyl) 1- cyclohexyf?gfhyl 5 6 di f 1 uor o- 1H benzoi m dazo

| e; 2-(2-Brono- 4 chloro en 5,6-djfluoyo-1 0|n1dazo L

5- Chl or o- 2- (1- &P Pﬂ@ﬂgy 113%1 tarariQov B F?ﬁr@aia?r@xw)agﬂheny| am
i ne;

2-(4- Chl oréuwwr&%absﬁ%ﬁbﬁsyeﬂae%f‘kslﬁ&;?fmwl 5, 6- di f | uor o- 1H benzoi ni dazo
| e; 2-(4-Chloro-2-nitro-phenyl)-5,6-difluoro-1H benzoi m dazol e; 10

2- Fl uoro-4-(1Htetrazol -5-y1) - benzoi C gggdnsd 1gEL hyl ester
2-Fluoro-4-(1Htetrazol -5-y1)-benzoi c acid,

3-Fluoro-4-(1Htetrazol -5-yl)-benzoic acid nethyl ester;
3-Fluoro-4-(1Htetrazol -5-y1)-benzoic acid; and

2- (5, 6-Di fl uoro- 1H benzoi nkdazol - 2-y1) - benzoi ¢ acid methyl estgt.
15Conpounds accordi ng t0(§ornula (1) as described above for uge as

t herapeutically active su §tance are a further object of the |gMent|on

Li kewi se an object of the present invention is a pharmaceuticg& conposition
conpr|5|ng a @onpound according to fornula (1) and a therapeutNcglly inert

carrier. s& presentadierénsd on ar § CoMm ndy/acgording to
fornul a (I) as | forthepreparati ¢ i for

t he treat neng® OpNy of illnesses which &€ C&lsed by disorders
associated e.g. with ;hg farnesoid X receptor. WO

2011/ 039130PCT/ EP201H)f 064217, R'

> &

Compounds of formula (I), wherein R' or R’ carries a carboxylic esters function (e.g.
5 methyl, ethyl or tert-butyl esters) can be hydrolyzed under basic conditions with e.g.
lithium hydroxide or sodium hydroxide in solvents such as methanol, water or
tetrahydrofuran or mixtures of said solvents or under acidic conditions with e.g.
hydrochloric acid or formic acid in a solvent such as alcohols (e.g. isopropanol) or
tetrahydrofuran. Alternatively, compounds of the general formula (I), wherein R' or R’
10  carries a carboxylic acid function can be synthesized from compound of formula (I)
wherein R' or R’ carries a cyano group by hydrolyzing the cyano function to the carboxylic
acid under basic conditions with e.g. aqueous sodium hydroxide or aqueous lithium

hydroxide, or under acidic conditions with e.g. hydrochloric or sulphuric acid in water.

Compounds of the general formula (I), wherein R' or R’ carries a tetrazolyl group

15 can be synthesized according to Scheme 18.



- 58 - Further preferred are conpounds according to formula (1) as

descri bed above for the preparation of a nedicanent for the treatnent or

pr ophyl axwe 20fv/@ptser oscl erosi s, nmetabolic syndrone, dialPerTaEp01diood2er i c
nephr opat hy, obesity, dyslipidem a, partgqularly 5 high LDL-chol esterol,
high triglycerides and | ow HDL-chol ester di seases of chol esterol
absorption, chol esterol gallstone drs [goronary heart di sease,

peri pheral artery disease, stroke, 0%e§%asrs and fibrosis of the liver,
non- al cohol i c steatohepatitis, non- alcoholrc fatty liver disease. Al so
further preferred are conpounds according to fornula (1) as described above
10 for the preparation of g medicament for the treatment or prgphylaxis of
psori asis, cancer, parti% l'arly gastrointestinal cancer, ostegporosis,
Par ki nson' s di sease or Al‘Ahei mer's di sease. Particul arl referred
are conpounds of the for (I') as described above for the p garation of
a nedi canent for the tred ient or prophyl axis of atherosclero i di abet es,

15 non-al coh&N ea is or diabetic nepﬁ?‘ ; ~N ,
preferred are r@ n RT mula—{1)—as—aescri M
preparation gf ped~ganen r the treatnment or g0 abet es

Mor eover preferred arﬁéconpounds of the fornmula (1) as de;&*rbed above fer
t he preparation of Hrcamﬁnt for the treatnment or pragghylaxis of type |
di abetes. 20Al so nnre preferted are conpounds of the fornula (1)

descri bed above for the preparation of a nmedi canent for the treatnment or
prophyl axi s of di abeti.c 3urther referred e odr

Phe orecent i nyantrgnas SPERIVGEY Srem s St oM SesTir g b HERAMTEN as

descri bed qgg¥gg§ (kggelﬁ&ﬁgﬁz%hk9§n%@ ARMEGEE ﬂ%ﬂgﬂé%&ﬂ?u5ﬁ§ %E?H °

prophyl axi s eroscl erosi abol’i ¢ syndr one Ic 25

nephr opat h?wo&ﬁﬁ?éstsﬁ{ch 1diBhdGIH QdiRALLHE H @k leesQﬁ&h)f LPleashelest erol . high
triglyceri WO 2011/ 039130PCI/ EP2010/ 064217

5 ammonium chloride in water or organic solvents like dichloromethane or N,N-

dimethylformamide.

Preferred is a process to prepare a compound according to formula (I) as described

before

R
Qm
B
4 Qo
\ R?
. vV N\ 7
wa)P (1)

10 comprising

a) reaction of a compound of formula (XVIII) in the presence of a compound of

formula (XIX);



- 59 - and | ow HDL-chol esterol, diseases of chol esterol absorption,

chol esterol gallstone di sease, coronary heart disease, peripheral artery
di sease, wWonok#39shol estasis and fibrosis of the |iver, PoomrPadioobai? c
steatohepatitis, non-alcoholic fatty liv di sease. Al so a further
preferred enbodi nent of the present invehfion is the use of a 5 conpound
according to formula (1) as descri bed above for the preparation of a

medi canment for the treatnent or prophylaxis of psoriasis, cancgr,
particularly gastrointestinal cancer, osteopor Parklnson‘zmdisease or
Al zhei ner' s di sease. Particularly \g&%ggégsls t he use of aBconpound
according to fornula (I) asxdescri bed a for the preparatlo » Of

medi canent s forR \ prophyIaX|s
paka t i @
ind according to fqgv

di abetes, non-al co
preferred is the

above for the preparatiofy of nedi canents for the treatnentepy prophyIaX|s
of diabetes. Mreover greferred 82m$he use of a conpound coérdi ng toI
formula (1) as described abd or the preparation of nedlcanents(}or
the treatnent or prophylaxis of type Il 15 diabetes. Anot her nore

preferred Is t@?efﬁﬁgdféac@oﬁg%%gﬂgasﬁﬁﬁ? forp{nﬁ%fpﬁéﬁ%kaﬁeﬁkﬂe se%%éﬁ{/ | bed

above for the preparation o rea pr op axi s

of diabetig,qe 1‘8&’13P12Ynetﬁyl£ﬁﬁr¥eh§Eat&l?ét% stterﬁ atrﬁsﬁ‘.‘l yFsent invention

conprises a cohpoun ccording to 20°ft descri bed above, when

manuf act ur %(@ﬁﬁl@ﬁﬁ?ﬁ&pﬂlﬂl%laﬁﬁﬁh@f) chi&)%d@ and Ebﬂ%ﬂ(lpfo@@cﬁs FSs0lvih 80 an
obj ect of the invention is net hod for the treatnent or prophyl axis of

5 particularly tetrahydrofuran, and at a temperature between RT and reflux of solvent,

particularly at reflux of solvent, wherein R', R*, R>, R%, R°, m and p are defined as before, A

is carbon, B is -C=C-, n is zero and X is halogen, particularly bromine;

b) reaction of a compound of formula (XX) in the presence of dihydrogen;

R (1)

10 Preferably in the presence of a catalyst, particularly palladium on charcoal, in a
solvent, particularly ethyl acetate, alcohols, particularly methanol, ethanol or a mixture of
above mentioned solvents, at a temperature between -10°C and reflux of solvent,
particularly at RT, wherein R', R*, R>, R%, R’ and p are defined as before, A is carbon, B is

-CR°R"-, R%is hydrogen, R" is hydrogen and the sum of m and n is 1;

15 ¢) reaction of a compound of formula (XXI) in the presence of a compound of

formula (XXII);



at heroscl erosis, netabolic syndrone, diabetes, diabetic nephropathy,
obesity, dyslipidema, particularly high LDL-cholesterol, high

tri gl ycerwoestiasgisdbow HDL- chol esterol, di seases of 25 clroraPrenobi217
absorption, cholesterol gallstone diseasg coronary heart disease,

peri pheral WO 2011/ 039130PCT/ EP2010/ 064 $7 - 60 - artery disease, stroke,
chol estasis and fibrosis of the |liver, non-al coholic steatohepatitis,
non-al coholic fatty liver disease, psoriasis, cancer, particulafy
gastrointestinal cancer, osteoporosis, Parkinson's disease or Wwzheiner's
di sease, which method conprises adm nistering an effective anouft of a
conmpound accordipg to fornulka (1) as descrpedy 5 above.
preferred is a e 3ty eat ment or pr.ophyl BX| _ yscA er osi s,
di abetes, non-al co ) thI_S_O_LME_Eti c n ~ i cR?
met hod conpri sessatiArs i an ef fecti ve anmount _0F~a i
to formula (lI) as descri ed above. 10More preferre% is a

treatnment or prophyl axks” 6f di abetes, which nmethod conpri Padmi ni stering
an effective amount of "a conpound® XRcording to formul a (I? as descri bd¥
above. Mor eover preferred IS a met hod for the treatnent or
prophyl axi s of ge b bet es, h netheﬁ fonﬁrls m ni stering an
effective amoun ra YC‘B oRfGRENSE ? Sﬁd’alrtéc YOOI Y‘E“ € YSCHEELr i bed
above e pre the.treatne Xi s
of “a abet | TEBARoBATRY < hAT L REPAE dERpRoeL i FRLPEM BRI Rl Ve
anount of 3 ¢OERAHNY SGHALM N LR -fléu(ﬂﬂdareﬁh} oPSIAREHh rt%gr@ba%%; wherein

5 RLR%, R’ R4 R, mand p are defined as before, A is nitrogen, B is -O-, n is zero and X is

)

62 hod Tor the

halogen, particularly chlorine;

d) reaction of a compound of formula (XXIII) in the presence of a compound of

formula (XXII);

A e TR «,

R
(XX11) “{ =A R
R5 ¢\ 7/

M

R (XX11) R )

10 Preferably in the presence of a base, particularly sodium hydride or cesium
carbonate, in a solvent, particularly N,N-dimethylformamide , acetone or
dimethylsulfoxide, and at a temperature comprised between -10°C and reflux of solvent,
particularly at RT, wherein R', R* R, R, R°, m and p are defined as before, LG is leaving
group, a preferred leaving group is a halogen, particularly chlorine, A is carbon, B is -O- or

15 -S-andnis1 or2;

e) reaction of a compound of formula (XXIV) in the presence of a compound of

formula (XXV);



20Assay procedures The followi ng tests were carried out in order to
determ ne the activity of the conpounds of formula (1). Background

i nf or mat w0 20n/wBhBObI ndi Nng assay can be found i n: N cholPSTEPSe642M7

"Devel opnent of a scintillation proximty,assay for peroxi sone
proliferator-activated receptor ganma Ifééﬁd bi ndi ng domai n", (1998) Anal.
Bi ochem 25 257:112-119. WD 2011/039130PCT/ EP2010/ 064217 - 61 - 5

Bacterial and mamral i an exprASS|on vectors were constructed to %roduce

gl ut at hi one-s-transferase (&ST) and Gal4d DNA b|nd|ng domai n (déh) pr ot ei ns
fused to the ligand binding Bomai n (LBDR? Ruman FXR (aa 193-4F3). To
acconplish this, i ofgs of the sequehtes encodlng the FXR,LBD were
anplified by pd? ] | = y . rAcl one by
PCR and t hen subcl Mt C pliggsm-d—vectors~ The ,

verified by DNA:sthus S. The i nducti and
subsequent purlflcatlonHof GST- LBD fu3|on protein mas perfO)ned in E col
strain BL21(pLysS) cells by sta met hods (Current Pro cols in |

Mol ecul ar Bi ol ogy, WIley Press, Ausubel et al.). 10 Radioligand Bf%ding

Assay Binding of test substances to the FXR |igand bi ndi ng domai n was

assessed in a @@Qkﬁ%hﬂﬁ@%wﬁk§%kéﬁﬁﬂﬁﬂk1ﬁ@§éﬂmi Qﬁnﬁﬁﬁ?&n&@&uﬁ%ﬁﬁprnﬁd in a
buffer consisting of 50 Hepes .4, 5 mM MgCl2, 0.01%

CHAPS. For cg@ohateSiaGtsoRRniVBhitichRria 1\916 dinetd lﬂahﬁhlﬂlde‘kﬂ AMtehe, @d afXR LBD
fusion protein was bound to 10 Eg glutathlone ytrium
temperature comprised between between -10°C and reflux of solvent, particularly at RT,
5 wherein A, B, R, R%, R’, R4, R°, m, n and p are defined as before and X is halogen,

particularly chlorine;

f) reaction of a compound of formula (XXVTI) in the presence of a compound of

formula (XXV);

R (XXVI) R m

10 Preferably in the presence of a base, particularly sodium hydride or cesium
carbonate, in a solvent, particularly N,N-dimethylformamide or acetone, and at a
temperature comprised between -10°C and reflux of solvent, particularly between RT and
60°C, wherein A, R', R* R>, R%, R®, m, n and p are defined as before, X is halogen,
particularly chlorine, E is -O-, -S-, -NR°®- or -C(O)NR’- and B is -O-, -S-, -NR°®- or

15  C(O)NR’-;

or



15 silicate SPA beads (Pharmaci aAnersham in a final volunme of 50 El by
shaking. A radioligand (e.g., 20nM of 2, N-dicycl ohexyl-242-(2,4

di met hoxywphenysythenzoi m dazol 1-yl | -acet am de) and t esPCrmPpanodeiner e
added, and scintillation proximty count gﬁg was perfornmed. All binding
assays were performed in 96-well plates d the anount of bound |igand was

nmeasured on a Packard T pCount Si ti s (Packard).. Dose 20 response
curves were pet2‘5$16€raFrté‘Eﬂ1 WWP%‘“%&#S%@ &?hg FRTCR ér?PF’QPPBﬂé’?from 6
x 10-9Mto 2.5 x %g g?%%gg[g) | C50 val ues were cal culated. WO

2011/ 039130PCT/f%r 1 17 WD 2011/ 039130PCT/ EP2010/ 064217 WO

2011/ 039130 S Radi ol i gand Bi ndi ng i nding Assay 1050 (uM 88

3

R
B
3
XXV Rj@:'\'\ =A .
. ¢\ 7
M
R (XXVII) R m

Preferably in the presence of a base, particularly lithium bis(trimethylsilyl)amide, in
5 asolvent, particularly tetrahydrofuran, and at a temperature comprised between
-70°C and reflux of solvent, particularly between -30°C and RT; wherein preferred alkyl
are methyl or ethyl, A, R', R>, R’, R%, R, m, n and p are defined as before and B is -

C(O)NR’-.

Preferred intermediates are selected from:

10 5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol;

2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid methyl ester;

{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

15 phenoxymethyl]-phenoxy}-acetic acid methyl ester;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzonitrile;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-3-fluoro-benzonitrile;



0.01 89 0.06 90 1.6 91 0.05 - 64 - Exanple s Radioligand Bi nding Assay

10

15

20

WO 2011/039130 PCT/EP2010/064217

-56 -
4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-2-fluoro-benzonitrile;

4-[2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-

benzonitrile;

4-[2-(5,6-Difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-benzonitrile;

2-(4-Cyano-2-fluoro-phenoxymethyl)-benzoic acid;

2-(4-Cyano-2-fluoro-phenoxymethyl)-benzoic acid methyl ester;

4-{5-Chloro-2-[1-(2-cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-3-fluoro-benzonitrile;

5-Chloro-2-[1-(2-cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol;

2-(4-Chloro-2-methoxy-phenyl)-1-(2-cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazole;

4-{5-Chloro-2-[1-(2,2-dimethyl-propyl)-5,6-difluoro- 1H-benzoimidazol-2-yl]-

phenoxymethyl}-3-fluoro-benzonitrile;

5-Chloro-2-[1-(2,2-dimethyl-propyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol;

2-(4-Chloro-2-methoxy-phenyl)-1-(2,2-dimethyl-propyl)-5,6-difluoro-1H-

benzoimidazole;

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

2-fluoro-benzonitrile;

4-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile;

4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile;
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4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

ethyl}-benzonitrile;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenylethynyl]-benzonitrile;

5 2-(2-Bromo-4-chloro-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-(2-Bromo-4-chloro-phenyl)-5,6-difluoro-1H-benzoimidazole;

5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenylamine;

2-(4-Chloro-2-nitro-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-nitro-phenyl)-5,6-difluoro-1H-benzoimidazole;

10  2-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid methyl ester;

2-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid;

3-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid methyl ester;

3-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid; and

2-(5,6-Difluoro-1H-benzoimidazol-2-yl)-benzoic acid methyl ester.

15 Compounds according to formula (I) as described above for use as therapeutically

active substance are a further object of the invention.

Likewise an object of the present invention is a pharmaceutical composition

comprising a compound according to formula (I) and a therapeutically inert carrier.

Also an object of the present invention are compounds according to formula (I) as
20 described above for the preparation of a medicament for the treatment or prophylaxis of

illnesses which are caused by disorders associated e.g. with the farnesoid X receptor.



1050 (uM 96 0.02 In the foregoi ng Radi ol i gand Bi ndi ng assay,
conpounds according to fornula (I) as described above have | C50 val ues

bet ween OWOQ00O@B4130M and 1000 uM preferred conpounds ha&ce/HPUHO/09LNTIES

bet ween 0. 0001 uM and 50 uM particular[ﬁggreferred conmpounds have | C50
val ues between 0.0001 uM and 0.5 uM (uM ffeans m croMl ar). 5The conpounds
of fornmula (1) and their pharmaceutically acceptable salts can be used as
medi canents (e.g. in the formof pharnaceutical preparations). The

phar maceuti cal preparations can be administered internally, such as orally

(e.g. in the f(%r mlg%ﬁ,rﬁferre aré %O(r:m?%(t) en%ﬁté’lg(%r fnéét%gomgﬁa ash(ﬁrggrﬂ%rgl?pb?)gg %)1‘ in

gel atin capsul e ension

B b 0 e
parental Iy, %Mm%indr%hfeaméﬁ&w #ab%iQfeph P&ﬂaﬂ%ﬁﬂ%&ﬁ&zyd%@‘?% ﬁemia”p&rﬂ@ulﬁﬂx} m of

i njection solution he conpounds of fornul

phar maceyt ingey im@ﬁs@a&ﬁ}pllﬁgm ghReGd@R AR8 1O PABS SRS edtbrbh dRBACIBCA dserbll Y
inert, inorganic or organic adjuvants for the production of tablets, coated

tabl ets, drpgs: ﬁoﬁlr&ﬁol&ﬁfeﬂ)l?ﬁls@dﬂerﬂls‘e%@bﬁr@ﬁar |-h%§ﬁt@%@asecﬁrfph%ia&iﬁﬁ&y@ﬁseas\éo
2011/039130PCT EP2010/ 064217 - 65 - derivatives thereof, talc, stearic acid

or its sal ts&oké choleansibendfadsis bbihe dixanpbe: alcaBolméht@tchpuMmthnfawohbm)I ets,
dragees and hard gel ati n capsul es.
fatty liver disease.
Also further preferred are compounds according to formula (I) as described above
10  for the preparation of a medicament for the treatment or prophylaxis of psoriasis, cancer,

particularly gastrointestinal cancer, osteoporosis, Parkinson’s disease or Alzheimer’s

disease.

Particularly preferred are compounds of the formula (I) as described above for the
preparation of a medicament for the treatment or prophylaxis of atherosclerosis, diabetes,

15 non-alcoholic steatohepatitis or diabetic nephropathy.

More preferred are compounds of the formula (I) as described above for the

preparation of a medicament for the treatment or prophylaxis of diabetes.

Moreover preferred are compounds of the formula (I) as described above for the

preparation of a medicament for the treatment or prophylaxis of type II diabetes.

20 Also more preferred are compounds of the formula (I) as described above for the

preparation of a medicament for the treatment or prophylaxis of diabetic nephropathy.

A further preferred embodiment of the present invention is the use of a compound
according to formula (I) as described above for the preparation of a medicament for the
treatment or prophylaxis of atherosclerosis, metabolic syndrome, diabetes, diabetic

25 nephropathy, obesity, dyslipidemia, particularly high LDL-cholesterol, high triglycerides



Sui tabl e adjuvants for soft gelatin capsules, are, for exanple, vegetable
oils, waxes, fats, sem -solid substances and liquid polyols, etc. 5Suitable
adj uvant swbap1ttdse13pr oducti on of sol utions and syrups ar @CTiEPROI€%0642DT €,

wat er, polyols, saccharose, invert sugar.,glucose, etc. Sui t abl e

adj uvants for injection solutions are, fgg'exanple, wat er, al cohol s,

pol yol s, dl ro veget abl e oils, C Sui tabl e adj uvants, for
supposi t or abd Togy ,Dlr-ﬁlgﬁssz%rﬁg ﬁé?%ﬁa%)ﬁﬁﬂgiesmolﬁlamﬂ% Cﬁpieét,er 6%&9&@&186@%& s,
sem -solid or liquid polyols, .etc. Moreover, the phar eut.i c

o aoar ot | orsaranar s GRRYS PR NESE Sifte sATS R LEIEFEYE $be casi ng
subst ances,. abi | i [ ing.. nt i i weet ener s,
colorants,1?%%9%?gkég?ﬁ%%¥$é&¥%gugg??ﬁ%ghgﬁghggﬁﬁéﬁﬁ“ﬁgﬁssure, buf fers,
maski ng agents or antioxidants. They can al so contain still other

ther apeut Tcal | iual HallePo MBRLARGERHER O REGRLARRRRNIDA R PRI gryent ] on the

conpounds of formula (1) and their pharmaceutically acceptable salts can be

used fors t REPLARAYLRXdiSg 88 TRl (MPALdeREriRUNBH RS/} a{e%k}%%ra@é@@ﬁé es,
non- al cohol i c steatohepagltls or di abetic nephropathy. The dosage can vary

in wide | i mhddscannisht Wirlthe trefmeaUs Srophftatis b @ebriadis,Ichce it
requirenments in each particular case. In general, in the case of ora

adm ni st r atghgroiatestindl yarites agreopdrogib, Pablansords disdige d10ARRBeimgrpdrsedsg. body

wei ght, preferably about 0.5 ng to 4 ng per kg body wei ght (e.g. about 300
ng per person), divided into preferably 1-3 individual doses, which can
consi st, for evPanplubyrlygfrefiefred sethre usafartosyposihdukardimgap foropra @) as dastrilyidl | |
however, be clear that the upper |imt given above can be exceeded when
this i s shehpvefer B nrepfiraéareef matieamenierer itlontr¢asment arqirppltdexinelr ei nafter by

Exanpl es, which have no limting WO 2011/039130PCT/ EP2010/ 064217 - 66 -
10  atherosclerosis, diabetes, non-alcoholic steatohepatitis or diabetic nephropathy.

More preferred is the use of a compound according to formula (I) as described

above for the preparation of medicaments for the treatment or prophylaxis of diabetes.

Moreover preferred is the use of a compound according to formula (I) as described
above for the preparation of medicaments for the treatment or prophylaxis of type II

15  diabetes.

Another more preferred is the use of a compound according to formula (I) as
described above for the preparation of medicaments for the treatment or prophylaxis of

diabetic nephropathy.

A further object of the present invention comprises a compound according to
20 formula (I) as described above, when manufactured according to any one of the described

processes.

Also an object of the invention is a method for the treatment or prophylaxis of
atherosclerosis, metabolic syndrome, diabetes, diabetic nephropathy, obesity, dyslipidemia,
particularly high LDL-cholesterol, high triglycerides and low HDL-cholesterol, diseases of

25 cholesterol absorption, cholesterol gallstone disease, coronary heart disease, peripheral



Exampl es Exanple 1

1- Cycl ohexyl net hy1- 2- ( 2- cycl opent yl met hoxy- pyridi n-3-y1)-5, 6-di fl uoro-1Hben
zoi m dazowe 208/0391B0 a suspensi on of sodi um hydride (20 mgI/ER2&DMMT, 60%
in dry N,Ndinmethylformam de (5 m) at 25C.was sl owly added a sol ution of
cycl opentyl -met hanol (30 ng, 0.30 nmol; CAS Reg. No. 3637-61-4) in dry

[S\I O|NL|? : gﬁt B]alrtgpyl(’ mﬁqd gttrékepgjlf%leﬁ?%%sang%b?gsslg q_fgﬁe P\rllermr?'osn gltc:é)ll"lcl)’lﬁz%tga?orhegatlstlsh A

| ohexy! met hy1-5,.6-di f | 1H b daz 25
N Rt o by PRBR TR Ty TS \‘%ﬁé@@ﬁ%ﬂ%@@ﬁd%ﬁ hide By ettt b ut i on
and furt her, stipred ﬂacggméon Blas25Cn T, 1 A0 AN [T X s, gyenched i th

sat ur at ed aque Us %ol anmoni um ¢ vent s here renoved

under reduch PLESSULE prTiEe %Ugﬁt gt Bunflapaplinedo [tnBh (OEELAR,

washed with water a rine rred over rsodr dm ate ter
evapor atgd ,ygeler reduced pressure. The crude product was purified by colum
chromat ography over silica gel (20-30% ethyl acetate / n-hexane) to afford
the title conpound as a colorless solid (54%. M5 (Turbo Spray): mz =

426. 3 (MrH) . | Papddilgiyaire®rddl is a method for the treatment or }f)rophylams of

2-(2-Chl oro-pyridin-3-yl1)-1-cycl ohexyl net hyl-5, 6-di fl uor o- 1H benzoi m dazol e
VO 2011/ 03 I206CTer &2 Qh040§ 43k alecohblic steatohepatitis or diabetic nephropathy, which
method comprises administering an effective amount of a compound according to

formula (I) as described above.

10 More preferred is a method for the treatment or prophylaxis of diabetes, which
method comprises administering an effective amount of a compound according to

formula (I) as described above.

Moreover preferred is a method for the treatment or prophylaxis of type II diabetes,
which method comprises administering an effective amount of a compound according to

15 formula (I) as described above

Also more preferred is a method for the treatment or prophylaxis of diabetic
nephropathy, which method comprises administering an effective amount of a compound

according to formula (I) as described above.

20 Assay procedures

The following tests were carried out in order to determine the activity of the
compounds of formula (I). Background information on the binding assay can be found in:
Nichols ] S et al. “Development of a scintillation proximity assay for peroxisome
proliferator-activated receptor gamma ligand binding domain”, (1998) Anal. Biochem.

25 257:112-119.



To a suspension of sodium hydride (0.40 g, 60% 10 mmol) in dry N, N

di met hyl formam de (10 m) at 25C was slowly added a sol uti on of

2- (2- chl ovo-2pywasgisn- 3- y1)-5, 6-di fl uoro- 1H benzoi m dazolPeT(EP2@8/0¢4215 nmol )
in dry N, Ndi methylformamde (5 m), and was allowed to stir for 0.5 h. A
sol ution of brononethyl-cycl ohexane (1. Oé g, 6 5 mol; CAS Reg. No.
2550-36-9) in N-dlneth | formam de (5 m) was then add d drop wise to the
above sol ution, %Halfaﬁflt‘%%mmé‘ 13 $g© WPVfStOFF‘é?re?g‘@th PRIREY6n ni xture

gﬁfvglﬂf S ZQ%?%%&%?Z% e PR TRE AP S5 BORR L hpéf?femsefmgo d
over sodi uttsra AR b BindEBET B MR 16" He O nelabbugt WS 7
The o7 ude 0GRl S B GfloRbhadl R L%p@msﬁgﬁlﬁm%gxrgheﬂsk e

(20% et hyl “acetate exane tit conp orl ess

solid ( 551%reacw§n gﬂ@RPRm%pJﬁM)le d%nf €loTie %9?@% dobithln sdbcloned into the plasm1d

2-(2-Chl oro-pyridin-3-yl) | 'uor o° 1H benzoi m dazol e To a suspension of

2-chl oro- nlv@@tbfsmrﬁeﬁﬁaltélo&léwﬁa@v&,lﬁ&ltg,aﬁlee quépdSaiR@gis. No. 2942-59-8) in 15
pol yphosphoric acid (50 g) was add 4,5-di fl uoro-benzene-1, 2-di am ne (3.86

g, 0.026 nol; CAS Reg. No. 76179-40-3) and the resulting mxture was heat ed
to 180C for | h.ThEheductiastdxpressivitandaubssguthtguritioati@tofamsir-n80t fsibh pecteid t h
ice cold 10% aqueous sodi um carbonate solution, and then extracted with

et hyl acet ates perffhemabints. ngdstorig Bh O pLayse cellsdy stmided mediods GCliruentPubioadls,
filtered, and evaporated under reduced pressure. The crude 20 residue thus
obt ai ned was Mnedutarddolbgy, dvilayrRresshedo dmsolgpl efpfhy. over silica gel (25% et hyl
acetate / n-hexane) to give the title conpound as a brown solid (48%. M
(Turbo Spray): mz = 266.1 (MtH). Exanple 2 25

1- Cycl o xﬁé&hﬂgﬂd_@ﬂémgc@&bpr opy! net hoxy- pyri di n-3-y1) -5, 6-di f| uor o- 1Hben
zoi mi dazole WO 2011/ 039130PCT/ EP2010/ 064217

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,, 0.01% CHAPS. For each reaction well in a 96-
well plate, 40nM of GST-FXR LBD fusion protein was bound to 10 Mg glutathione ytrium

15 silicate SPA beads (PharmaciaAmersham) in a final volume of 50 KI by shaking. A
radioligand (e.g., 20nM of 2,N-dicyclohexyl-2-[2-(2,4 dimethoxy-phenyl)-benzoimidazol-
1-yl]-acetamide) and test compounds were added, and scintillation proximity counting
was performed. All binding assays were performed in 96-well plates and the amount of
bound ligand was measured on a Packard TopCount using OptiPlates (Packard). Dose

20 response curves were performed within a range of test compound concentrations from 6 x

10° M to 2.5 x 10° M and ICs values were calculated.

25



- 68 - The title conmpound was prepared in analogy to Exanple 1, from
2-(2-chl oro-pyridin-3-

y1l) - 1- cycwohewydsasbhy1- 5, 6- di f| uor o- 1H benzoi m dazol e ( EXRamp@&obe4217

i nternedi ate a) and cycl opr opyl - net hanol ECAS Reg. No. 2516-33-8).

Col orless senmi-solid (16%. M (Turbo 58 ray): mz = 398.3 (M+H). Exanple
3 2-

[ 2- (2- Chl or o- benzyl oxy) - pyridi n-3-y11-1-cycl ohexyl met hyl-5, 6-di fl uor o- 1Hben
zoi m dazole 10 15 The title conmpound was prepared in anal ogy to Exanple

31/,1) f r1O(r:ny(2:I (()ﬁe;gi rr;er%%blgé‘égd?fl lor o- 1H HebiPigaad ol e (Ex. 1, i Fadioligani at e
2, e e e (Rl Lo
2011/ 039130PC‘IS'/ EP2010064217 s Assay s Assay
ICso (uM) ICso (uM) ICso (uM)

1 0.2 15 2.6 29 0.7

2 2.9 16 66.1 30 04

3 0.7 17 10.2 31 0.05

4 5.8 18 304 32 0.01

5 12.1 19 0.3 33 0.04

6 1.8 20 0.2 34 0.03

7 3.8 21 0.3 35 0.05

8 5.6 22 0.2 36 0.09

9 10.5 23 0.2 37 0.2

10 12.8 24 0.7 38 0.2

11 0.8 25 0.1 39 0.03

12 1.5 26 2.1 40 0.004

13 3.6 27 0.5 41 0.2

14 5.2 28 0.2 42 0.04




- 69 - 4- [3- (1 -Cycl ohexylnmethyl-5,6 - difluoro -1H -b en zo im dazol -2
-yl) -pyridin-2 -yloxynethyll benzoic acid A sol ution of 4-
[ 3- (1- cycwohexyi3asbhy1- 5, 6-di f | uor o- 1H benzoi m dazol - 2- pCYArgei0d64242- 5
yl oxynmet hyl ] -benzoic acid nethyl ester §4 ng, 0.17 mol) in
tetrahydrofuran (20 n1) and water (10 m was treated with an aqueous
sol uti on of—tHthiymhydroxid rTDnUllydratn 3 S 0. 86 IIIIUI} and—stirre at
25C for 2|h. The so ilféﬁlﬂgafl 8npved in vacyoR ‘f Pligapdsiyl t | ng crude Eﬁﬂa rgaaﬁ
di luted wijth water rﬂa{é and acidified Wl\i?n‘ (ﬁM aqueous hydroghl %Wéﬁ acid
sol uti on. | Thanggudous Taler was | @sangde ed WTH @t hyl adshatpe
with watern, brine, drked over sodi um sul fatg 9% filtered and chlpOI’ tsed under
reduced pressygre. [The &¥ide product swas pur|§ &d by col ums chrjoma %SYaphy
over silica gel (50% ethyl acetate / n-hexane) to jafford the f|i nal conpound
as an of f-white pawger 9. M (Turbo (S Az =1478. 4 ( MR-
I ntermedi ate 15 4- o () HicE i) T (M)
[ 3- (1- Cycliohexyl mgt hy1-5, 6-dj fl wor o- 1H henzoi m dazjl - 2- y1) - pyr|i di n- 2-yl oxym
et hyl | benzoicyaci d netyyd ester | A splutfi on @f; 4-hydr oxyngf hyl|-bepzqai ¢ aci d
met hyl ester (0.14 g, 0.84 nmmol; CAS Reg. No. 6908-41-4), palljadium(I1)
acetate (19 ng, 0.084 mmol; CAS|Reg. No.|) and 2,2'}|-
bi s(di phenyl pppsphi no)g i1, 1' - bi napht&yl (/52 ngz 0. 084 mmol74 CAS Reg.o3No. )| in
dry 20 toljuene (10 m) was sftirned at 253C for 5 mn. under argon
at nosphere. To the resulting deep red sqglution was| thén added |a sol ution of
2-(2-chl ono-pygidijn-3-9.1)-1- 60 1.3 75 0.03
cycl ohexylinet hy1-95, 6-di fl uorjo- 114+ benzoi m dazole (BEx. 1, internediate a,
0.30 g, 0.84 WO 2011/039130PCT/ EP2010/ 064217

46 04 61 0.5 76 0.1

47 0.9 62 0.4 77 0.03

48 04 63 0.7 78 0.09

49 1.1 64 0.2 79 0.08

50 1.9 65 3.7 80 0.03

51 0.5 66 1.8 81 0.04

52 0.8 67 0.09 82 0.01

53 1.7 68 0.04 83 0.01

54 1.2 69 0.08 84 0.0002

55 2.6 70 0.01 85 0.0006

56 0.5 71 1.1 86 0.003

57 0.2 72 3.6 87 0.02




70 -

100C for

mol )
The flask was purged wi th argon,
WO 2h11/0Bhsosol i d was filtered,

in toluene (5 m) and cesium carbonate (0.82 g,
and the reaction m xture was heated at
the filtrate con®emnPatio@dcd2m? vacuo

and the residue was purified by colum chromat ography over silica gel

2.52 mol ).

(15-20% et hyl acetate / n-hexane) to afford the title conpound as brown 5
sticky sold-dH{60%—Mo(Turbo Spray)—nz—= 41“” 3 MtH—FExarmppte—51{4
[ 3- (1- Cycliohexyl mat]ﬁﬁo@aﬁddl fldoro-1H l:e%%dd? Fﬁaagzol -2-y1) - pyri kadieligand
yl oxynet hyl | -phenoxle a etl c|l acid The 53 (ie compound was prepar d in
anal ogy t o Izeamglee 4,°"TM0m {4- [ Exhmple mn Example
cycl ohexylinet hy1l-5, 6 | fl uoro 1 benzoim daﬁ Ly yi1) - pyri di n- z-yl%%met hyl |
- phenoxyl|-acati c |aci SHet hyl esters C)‘f-vvhlfé‘l powder (42% . NB
Spray): mjz = 508./4 (I\/H—I) 15 Intermedidtes a) {4
[ 3- (1- Cycliohexyl ne di f1 doro-1H Qe azol - 2-y1) - pyr|i
yl oxynet hyl | -phenox;é]1 ic ag¢id nethyl est(g?\BTo a stirred sol Et”l((g)ln )of
3- (1-cycl ohexyl nmetlhy1-5, 6 d| fl uoro- 1H benzoi m dazol - 2{y1)- pyr|i di n-2-ol |(58
nmg, 0.17 rn‘ml% n jacetpone (10 nf) added (ggsi um carbo e ((0.083.9, 20
0.26 mmol ) followed by (4-brononet hyI-phenoxyg-acetic aci d net/hyl ester |(49
ng, 0.19

89 0.06 93 0.06

90 1.6 94 0.04

91 0.05 95 0.01

10

In the foregoing Radioligand Binding assay, compounds according to formula (I) as

described above have ICs, values between 0.0000001 uM and 1000 uM, preferred

compounds have ICso values between 0.0001 uM and 50 uM, particularly preferred

compounds have 1Cs, values between 0.0001 uM and 0.5 uM (uM means microMolar).

The compounds of formula (I) and their pharmaceutically acceptable salts can be

used as medicaments (e.g. in the form of pharmaceutical preparations). The

pharmaceutical preparations can be administered internally, such as orally (e.g. in the

form of tablets, coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions

or suspensions), nasally (e.g. in the form of nasal sprays) or rectally (e.g. in the form of

suppositories). However, the administration can also be effected parentally, such as

intramuscularly or intravenously (e.g. in the form of injection solutions).

The compounds of formula (I) and their pharmaceutically acceptable salts can be

processed with pharmaceutically inert, inorganic or organic adjuvants for the production

of tablets, coated tablets, dragées and hard gelatin capsules. Lactose, corn starch or



mol ; CAS Reg. No. 104508-23-8) and the reaction mxture was refluxed for 2
h. The WD 2011/039130PCT/ EP2010/ 064217 - 71 - reaction m xture was
filteredweandidel3diltrate was evaporated under reducedPpr@&Peundecs2The

resi due was purified by colum chromat ogégghy using silica gel (50-60%
ethyl acetate / n-hexane) to yield the deSired conpound as a brown solid
(5099 . Ms (,Turbo Spray).. mz = 522.5 (MtH). 5

3- (1- Oycl oREXyAtHEL ig%,tég,dfqarlaawé-omg pRits £ ﬁ‘}fg%\'i‘bﬁedﬁfQ?‘i’sa?W?’iaﬂf'%hz- ol To a
stirred sol ytion of . .

I cycl ohexyf SRRy Toallet dgiss 824Dl REPRBYS: benzyl oxy) -
pyridin-3-yll-1H benzoi m dazole (2.32 g, 5 nmol) in dichloronmethane (40 m)

dded b |0 ba:a0 At ' i ehl t ' 1
I L e e L
same t enpergt Uk Qi s migs g@ﬁg%gﬂd%qu{gnﬁagtlwlge s then quenched with saturated

aqueous solution o odi um carbo e solution, further diluted with
di chl oronet hane (30 m). Oganic |ayer was washed with water, and then with

brine, dyied og@altais@adjumnsifdrah@proluittid &olaidds e¥apeups &€, fapg@implgduced
pressure to afford the crude material. Crude product was purified by col um

chr omat ogr apiar, piiélg sadchh@3e, @@ler(sagdiQghueddaydic.acet ate / n-hexane) to give
the title 15 conpound as a colorless solid (39%. Ms (Turbo Spray): mz =
344.3 (M+rH). c) 1-Cycl ohexyl met hyl1-5, 6-difl uoro- 2-

[ 2- (4- met hoxy- Beitahie adjyyamyfar dijectBnysolutiobklbenfooicrirdple ob&erThleolals, lpelyobpound
was prepared in analogy to Exanple 4, internediate, from 2-(2-

chl or o- pyr ighiceroB-vggerable escetohexy! met hy1- 5, 6-di f | uor o- 1H benzoi ni dazol e (Ex.
1, 20 internediate a) and (4-nethoxy-phenyl)-nethanol (CAS Reg. No.

105-13-5). Colorless solid f(31 % . M5 (Turbo Spray): mz = 464.2 _QMFH)
Suitable adjuvants for suppositories are, for examplé, natural or hardened oils,

10  waxes, fats, semi-solid or liquid polyols, etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.

15 In accordance with the invention the compounds of formula (I) and their
pharmaceutically acceptable salts can be used for the prophylaxis or treatment of
atherosclerosis, diabetes, non-alcoholic steatohepatitis or diabetic nephropathy. The
dosage can vary in wide limits and will, of course, be fitted to the individual requirements
in each particular case. In general, in the case of oral administration a daily dosage of

20 about 0.1 mg to 20 mg per kg body weight, preferably about 0.5 mg to 4 mg per kg body
weight (e.g. about 300 mg per person), divided into preferably 1-3 individual doses, which
can consist, for example, of the same amounts, should be appropriate. It will, however, be

clear that the upper limit given above can be exceeded when this is shown to be indicated.

The invention is illustrated hereinafter by Examples, which have no limiting

25 character.



Exanpl e 6 1-Benzyl-2- [2-(2-chloro-benzyl oxy)-pyridin-3-yll

-5,6-di fl uoro- 1H benzoi m dazol e WO 2011/ 039130PCT/ EP2010/ 064217 - 72 -

The titl ewoanposadowas prepared in anal ogy to Exanpl e 1PCTmEpRo10/064217

1- benzyl-2-(2-chloropyridin-3 -yl) -5,6 xdifluoro-1H -b enzoi m dazol e and
(3 -chl oro-phenyl) -nethanol (CAS Reg. Ng '873-63-2). Colorless solid
(479 . M5 (Turbo Spray): nmlz = 462.1 (%Ez} 5 Internedi ate

1- Benzyl-2-(2-chl oro-pyridin-3-yl)-5, or o- 1H benzoi m dazol e The title
conpound was prepared in analogy to Exanple 1, internediate a, from 2-(2-
chl or o- pyr 'Ed' n-i F y1l)-5,6 -difluoro-1H -benzoi m dazol e and

br ononet hyl= e (CAS Reg. No. 100-39-0). Colorless solid (52% . Ms
(Turbo Spray): mz 356.3 (M+H). 10 Exanple 7

1 Benay L 21 ik ORRINILATEE Qi RSB SVl 6 Wil A benzol m dazo

| e

benzoimidazole

O
O
| O

To a suspension of sodium hydride (20 mg, 0.51 mmol, 60%) in dry N,N-
dimethylformamide (5 ml) at 25°C was slowly added a solution of cyclopentyl-methanol
(30 mg, 0.30 mmol; CAS Reg. No. 3637-61-4) in dry N,N-dimethylformamide (5 ml) and
the suspension was stirred for 0.5 h. A solution of 2-(2-chloro-pyridin-3-yl)-1-

10 cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole (90 mg, 0.25 mmol) in N,N-
dimethylformamide (5 ml) was then added drop wise to the above solution and further
stirred for 16 h at 25°C. The reaction mixture was quenched with saturated aqueous
solution of ammonium chloride. The solvents were removed under reduced pressure. The
crude material dissolved in ethyl acetate, washed with water and brine, dried over sodium

15 sulfate, filtered, and evaporated under reduced pressure. The crude product was purified
by column chromatography over silica gel (20-30% ethyl acetate / n-hexane) to afford the

title compound as a colorless solid (54%). MS (Turbo Spray): m/z = 426.3 (M+H).
Intermediates

a) 2-(2-Chloro-pyridin-3-yl)-1-cyclohexylmethyl-5.6-difluoro-1H-benzoimidazole




WO 2011/ 039130PCT/ EP2010/ 064217 - 73 - cycl opentyl - met hanol (CAS Reg. No.
3637-61-4). Light yell ow powder (42% . MS (Turbo Spray): mz = 419.9 (M+H)
Exanpl e 8W6 2011/039130 PCT/EP2010/064217

1- Benzy1l- 2- (2- cycl opropyl met hoxy- pyri di n; 2 y1) -5, 6-di fl uoro-1H benzoi m dazo
le The title conpound was prepared in aﬁ l'ogy to Exanple 1, from

1- benzyl-2-(2-chl or opy )-5,6- d| oro 1H- benz 0| dazole (Exanpl e
6, interme Oeﬁ%ﬁsp%{ﬁ@%gfép%%%ln%pﬁgﬁo éﬁ@fﬁktj 16 33-8).

18 - (1. efidy aﬁ@ﬁ@%ﬂ‘iﬁgﬁaﬁsﬁq@%ﬁ%& Ty R oy SRS,

-benzoi ¢ agq i)-5,6-%15ﬂuoro-1H-benzo1m1dazole (1.33 g, 5 mmol) in dry N,N-dimethylformamide (5
ml), and was allowed to stir for 0.5 h. A solution of bromomethyl-cyclohexane (1.06 g, 6
5 mmol; CAS Reg. No. 2550-36-9) in N,N-dimethylformamide (5 ml) was then added drop
wise to the above solution, and further stirred for 16 h at 25°C. The reaction mixture was
quenched with saturated aqueous solution of ammonium chloride. The solvents were
removed under reduced pressure. The crude material was dissolved in ethyl acetate,
washed with water, and then with brine, dried over sodium sulfate, filtered, and evaporated
10 under reduced pressure. The crude product was purified by column chromatography over
silica gel (20% ethyl acetate / n-hexane) to afford the title compound as a colorless solid

(51%). MS (Turbo Spray): m/z = 362.2 (M+H).

b) 2-(2-Chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole

To a suspension of 2-chloro-nicotinic acid (4.10 g, 0.026 mol; CAS Reg. No. 2942-59-8) in

15 polyphosphoric acid (50 g) was added 4,5-difluoro-benzene-1,2-diamine (3.86 g, 0.026
mol; CAS Reg. No. 76179-40-3) and the resulting mixture was heated to 180°C for 1h. The
reaction mixture was then cooled and neutralized with ice cold 10% aqueous sodium
carbonate solution, and then extracted with ethyl acetate. The combined organic layer was
dried over sodium sulfate, filtered, and evaporated under reduced pressure. The crude

20 residue thus obtained was purified by column chromatography over silica gel (25% ethyl
acetate / n-hexane) to give the title compound as a brown solid (48%). MS (Turbo Spray):

m/z = 266.1 (M+H).

Example 2

25 1-Cyclohexylmethyl-2-(2-cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-

benzoimidazole




WO 2011/ 039130PCT/ EP2010/ 064217 - 74 - The title conpound was prepared in
anal ogy to Exanple 4, from4- [3-(1l-benzyl-5, 6-

di f | uor o-wbk2bawmei3m dazol - 2-y1) - pyri di n- 2-yl oxynet hyl | Po@grreéi0/oecid net hyl
ester. Of-white sticky solid (41%. I\/B_ggu_rbo Spray): mz = 472. 4 (M+H).
Internediate 5 4-13

-(1-Benzyl-5, 6-di fl uoro-1H benzoi m dazol - 2-y1) - pyri di n- 2-yl oxynet hyl |
-benzoic acid nethyl ester The title compou s prepared in analogy to

Exanpl e 4, internediate, from 1-henzyl-2- (2 -chloro-pyridin-3 -yl1)-5,6
-di fl uoro-1H -benzoi m dazol e ( Exanp ,N\i nt di ate) and

4- hydr oxynet hyl - benzoi ¢ aci d net hy er S/Reg. No. 6908-41-4). Brown
sticky solid 10 (15% . M (TurboFSpray) N\
{4-13 -(1-Benzyl-5, 6-difluoro-1H benzoi
- phenoxyl acetic acid The title conpound 5 prepared in analogy to
Exanple 4, from{4- [3-(1l-benzyl-5,6- difl 0-1H -b en zo imdazol-2 -yl)
-pyridin-2 -yloxynmethyl] -p henoxy} -acetic acid nethyl ester. Colorless

powder (28%«). M5 (Turbo Spray): mlz = 502.2 (M-H). Internediates
he title compound was prepared in analogy to Example 1, from 2-(2-chloro-pyridin-3-

mz = 386.2 (MH). Exanple 10
@l - 2-y1) - pyridin-2-yl oxymnet hyl |

yl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole (Example 1, intermediate a) and
cyclopropyl-methanol (CAS Reg. No. 2516-33-8). Colorless semi-solid (16%). MS (Turbo

5 Spray): m/z = 398.3 (M+H).

Example 3

2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-1-cyclohexylmethyl-5,6-difluoro-1H-

Cl
g
C00)
i C \L7/

benzoimidazole

10

The title compound was prepared in analogy to Example 1, from 2-(2-chloro-pyridin-3-
yl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole (Ex. 1, intermediate a) and (2-
chloro-phenyl)-methanol (CAS Reg. No. 17849-38-6). Light yellow solid (48%). MS

(Turbo Spray): m/z = 468.2 (M+H).

15

Example 4



WO 2011/ 039130PCT/ EP2010/ 064217 - 75 - a) {4- [3 -(1 -Benzyl-5,6

-di fl uoro-

1H -b enzoimdazol -2 -yl1l) -pyridin-2 -yloxynethyll - phenox

-acetic awpdomABhsh ester The title conpound was prepalP€l/EPR01a06d207y

Exampl e 5,

benzyl-5, 6-di fl uoro-1H benzoi m dazol - 2- y?? pyr|d|n 2-ol and (4-bronone
5 phenoxy) - i No. 1

internediate a, from 341-

08- 38h &oMH

(65% VS v e g b by pyridin-2-yloxymet
3-(1-Benzyl-5, 6-di. Iuoro 1H—ben20|n1dazol 2 yl) pyridin-2-ol The title
conpound mé@—%?%%%ied in analogy to Exanple 5, internediate b, from

1- benzyl-

5, 6-di fl uoro-2-[2- (4- net hoxy- benzyl oxy) - pyri gip- 3-yl1- 1H benzoi m dazol
Colorless 10 solid (29@@ M5 ( Tur bo Spray}—agii%:4§§8.3 (MtH). ©)

1- Benzyl-5, 6-di fl uoro-2-[ 2- (4 met hoxy- bemzyl - pwH di n- 3-yl |

-1H benzoi mi dazol e The title & mas mepared i n anal ogy to Exanp

internediate ¢, from 1-benzyl-

2-(2-chl oro- pyr|d|n 3-y1)-5, 6F

n20|n1dazole (Exampl e 6,

i nternedi ate) and (4-net hoxy- phenyl)---t-.nol (CAS Reg. No. 105-13-5).
Colorless solid (72% . Ms 15 (Turbo Sp mz = 458.1 (M+tH). Exanpl e

1- (3-Chl oro-benzyl)-2- [2-(2-chloro-beng

oxy) - pyridin-3-yll

-5, 6-di fl uor o- 1Hbenzoi m dazol e

5

10

15

20

A solution of 4-[3-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-
yloxymethyl]-benzoic acid methyl ester (84 mg, 0.17 mmol) in tetrahydrofuran (20 ml)
and water (10 ml) was treated with an aqueous solution of lithium hydroxide
monohydrate (36 mg, 0.86 mmol) and stirred at 25°C for 2 h. The solvent removed in
vacuo, the resulting crude material diluted with water (5 ml) and acidified with 2M
aqueous hydrochloric acid solution. The aqueous layer was extracted with ethyl acetate,
washed with water, brine, dried over sodium sulfate, filtered and evaporated under
reduced pressure. The crude product was purified by column chromatography over silica
gel (50% ethyl acetate / n-hexane) to afford the final compound as an off-white powder

(26%). MS (Turbo Spray): m/z = 478.4 (M+H).

Intermediate

yl
to

t hyl -
solid

e.

| e 5,

11

4-[3-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-

benzoic acid methyl ester

A solution of 4-hydroxymethyl-benzoic acid methyl ester (0.14 g, 0.84 mmol; CAS Reg.
No. 6908-41-4), palladium (II) acetate (19 mg, 0.084 mmol; CAS Reg. No.) and 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (52 mg, 0.084 mmol; CAS Reg. No.) in dry
toluene (10 ml) was stirred at 25°C for 5 min. under argon atmosphere. To the resulting
deep red solution was then added a solution of 2-(2-chloro-pyridin-3-yl)-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole (Ex. 1, intermediate a, 0.30 g, 0.84



20 WO 2011/ 039130PCT/ EP2010/ 064217 - 76 - The title conpound was prepared
in analogy to Exanple 1, from 1-(3-chloro-benzyl)-2-

(2- chl or owpynidi3oe38- y1) - 5, 6- di f | uor o- 1H benzoi m dazol e &06/EP2010/064217

(3-chl oro-phenyl)- nethanol (CAS Reg. N97 873-63-2). Col orl ess powder

o G LT S8 oot o 5 LTS e engot o
-(3- or o- bepz -2-(2- or o- pyri di n- 3- -5, 6-di or.0- enzoi m.dazo
e The titl ém@s%ﬁ%fﬁ\we%ég nﬁ?@b%ff‘é% Fﬁr_hﬂ%frtséyg% % 2@2%5105_- e frkannedrete o,

Rt R B R N R A
g(sg;ns)?é?,?LZ (PRl SR BMTE in(R218 and'Re %‘Qsi(iu-lf_:uwrratg%u%%%g }6%1 colfbdn G r%%to%ra(pl}{lg;l_b '
1-(3-Cnl or %-Vpresff%cwgler (@5 B0CAR)IAREMeY WELANXMo RUEL Find tife ¥dshpdua N floliar 0- 1Hoe

nzoi m dazol e
5 sticky solid (60%). MS (Turbo Spray): m/z = 492.3 (M+H).

Example 5

{4-[3-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-

yloxymethyl]-phenoxy}-acetic acid

m T

The title compound was prepared in analogy to Example 4, from {4-[3-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-
phenoxy}-acetic acid methyl ester. Off-white powder (42%). MS (Turbo Spray): m/z =

508.4 (M+H).
15 Intermediates

a) {4-[3-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-

yloxymethyl]-phenoxyt-acetic acid methyl ester

To a stirred solution of 3-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-
pyridin-2-ol (58 mg, 0.17 mmol) in acetone (10 ml) was added cesium carbonate (0.085 g,
20 0.26 mmol) followed by (4-bromomethyl-phenoxy)-acetic acid methyl ester (49 mg, 0.19

mmol; CAS Reg. No. 104508-23-8) and the reaction mixture was refluxed for 2 h. The



The title conmpound was prepared in analogy to Exanple 1, from

1- (3-chl or o- benzyl) - 2-

(2- chl or owpynidi3oe3- y1) - 5, 6-di f | uor o- 1H benzoi m dazol e PEX&PRII6/0842]17

i nternedi ate) and cycl opentyl - et hanol ( 1S_ Reg. No. 3637-61-4). Colorless
powder (52% . Ms (Turbo Spray): mz = 454'1 (MtH). WO

2011/ 039130PCT/ EP2010/ 064217 - 77 - anple 13

1- (3- Chl or GE¥EAY Y LUISe (13 @%F%apé&gﬂ @f‘w@m@ﬂraﬁﬂygdsrffdlsc,eépa?%swo? BE 1Hoe
oo %ml?f‘g?ggﬁiﬁeo{%g%@%? B 2OMRAN o MR RAPTRU T shita BOR5Q LYo’ Py 52 R P
(2-chl oro-pyridin-3- -5 6-difluorosl nzoi m I géal_ _

I nt er medi a?léﬁ(ang%gp ’@f/l%:ﬁlj%%(?eosgﬁ&g {)rrél{g ﬁlérrll% sl_g(l%i§7 ggd?%&%@@y r.ay)égf/%)r_l ess
powder (20%, M@E( urbo Spray): mz = 426.2 (MrH). 10 Exanple 14 4-13- [143
- Chl or o- benzy'f) -5,6-di fl uoro- 14 benzoi m dazol - 2-yl |

-pyridin-2-yl oxynet hyl | benzoic acid The title conmpound was prepared in
anal ogy 4 o pEsanptR1dhexiIhRMvEs{3dilludrd-BHCHHNS@Hidazol-2-y) -pyridin-2-ol _
benzyl) -5, 6-di fT uor o- IH- berizoi m dazol - 2-yIT-pyridi n-2-yl oxynet hyl | - benzoi c
acid nethyl ester. Colorless powder (46% . M5 (Turbo Spray): mz = 506.1
(MtH) . To a stirred solution of 1-cyclohexylmethyl-5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-

pyridin-3-yl]-1H-benzoimidazole (2.32 g, 5 mmol) in dichloromethane (40 ml) was added
boron tri bromide (1M solution in dichloromethane; 21 ml, 21 mmol) at 25°C, and the
resulting mixture was allowed to stir for 16 h at the same temperature. The reaction

10  mixture was then quenched with saturated aqueous solution of sodium bi carbonate
solution, further diluted with dichloromethane (30 ml). Organic layer was washed with
water, and then with brine, dried over sodium sulfate, filtered, and evaporated under
reduced pressure to afford the crude material. Crude product was purified by column
chromatography using silica gel (5-10% ethyl acetate / n-hexane) to give the title

15 compound as a colorless solid (39%). MS (Turbo Spray): m/z = 344.3 (M+H).

c) 1-Cyclohexylmethyl-5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-1H-

benzoimidazole

The title compound was prepared in analogy to Example 4, intermediate, from 2-(2-
chloro-pyridin-3-yl)-1-cyclohexylmethyl-5,6-difluoro- 1H-benzoimidazole (Ex. 1,
20 intermediate a) and (4-methoxy-phenyl)-methanol (CAS Reg. No. 105-13-5). Colorless

solid (31 %). MS (Turbo Spray): m/z = 464.2 (M+H).

Example 6

1-Benzyl-2-[2-(2-chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-1H-benzoimidazole




WD 2011/ 039130PCT/ EP2010/ 064217 - 78 - Intermedi ate 4-13- [143

- Chl oro-benzyl) -5, 6-di fl uoro- 1H benzoi m dazol - 2-yl |

- pyridi n-\@opboxogasvhyl | benzoi ¢ acid nethyl ester The tiPCrEPC@Opount was
prepared in anal ogy to Exanple 4, interng iate, from1l-(3- 5

chl or o- benzy1) - 2- (2-chl oro- pyridi n-3-y1)-5,6-difl uoro- 1H benzoi ni dazol e
(Exanpl e 11, internediate) and 4-hydroxynet hyl-benzoic acid nmethyl ester
(CAS Reg. No. 6908-41-4). Colorless sticky solNd (34%. MsS (Turbo Spray):
mz = 519.9 (MtH). Exanple 15 10(4-13- [1-(3

- Chl or o- benzyl) -5, 6-di fl uor o- 1H benzoi m dag0l - | -pyridin-2-

yl oxynet hyl | - phenoxy) - aceti c acF N Thetjtl e conpound was prepared in
anal ogy to Exanple 4, from (4-13- A\
[ 1- (3-chl orobenzyl) -5, 6-di fl uore oi zol - 2-yl|

-pyridin-2-yl oxynet hyl | - phenoxy) -acetic[ 15 acid nethyl ester. Light yell ow
powder (51% . MS (Turbo Spray): mz = 538§ MtH) . | nternedi at es

The title compound was prepared in analogy to Example 1, from 1-benzyl-2-(2-chloro-
pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole and (3-chloro-phenyl)-methanol (CAS

Reg. No. 873-63-2). Colorless solid (47%). MS (Turbo Spray): m/z = 462.1 (M+H).

5 Intermediate

1-Benzyl-2-(2-chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 1, intermediate a, from 2-(2-
chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole and bromomethyl-benzene (CAS

Reg. No. 100-39-0). Colorless solid (52%). MS (Turbo Spray): m/z = 356.3 (M+H).

10

Example 7

1-Benzyl-2-(2-cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole

)
)
i A\

The title compound was prepared in analogy to Example 1, from 1-benzyl-2-(2-chloro-

15 pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 6, intermediate) and



a) (4-13- [143 -Chloro-benzyl)-5, 6-difluoro-1H benzoi m dazol - 2-yl |
-pyridin-2- yloxynethyll-phenoxy)-acetic acid nethyl ester WO

2011/ 039M80RCII/BPB010/ 064217 - 79 - phenoxy)-acetic aci ecweErhyo/oeter ( CAS
Reg. No. 104508-23-8). Colorless pomder_%@[@@. M5 (Turbo Spray): mz =
550.1 (M+H). Db) 3-

[ 1- (3-Chl oro-benzyl)-5, 6-difl yoro-1 enzoj.md zohéz-yll - iLdi n-2-o0l

The title ezsﬂ%%%‘-%e&@amlg%ﬁﬁ%fgi NO-%M@%%%@&Y& \vgondey @%@ﬁﬂgi(ﬁv@%,
from1l-(3- 5 | :

chl or o- ben2V I8 EHHAURF M- [ 2- (4- met hoxy- benzyl oxy) - pyridin-3-yl 1 -1H
benzoi m dazol e. Col orl ess powder (27% . MS (Turbo Spray): mlz = 372.3
(MtH) .  ¢©)

1- (3- Chl or o- benzyl) -5, 6-di fl uoro- 2-[ 2- (4- met hoxy- benzyl oxy) - pyri di n- 3-yl |
- 1Hbenzoi m dazole The title conpound was prepared in anal ogy to Exanple 5,

i nt er medi atgg, moid goM 1-(3- 10
chIoro-benzy%)}é-EZ-chloro-pyridin-3-y1)-5,6-dif|uoro-lH—benzoinidazole
(Exanmpl e 11, internediate) and (4-nethoxy-phenyl)-nethanol (CAS Reg. No.

105- 13- 5 . 1B hd (8 PAVSRD yInSlRBxy- Meidid B AP 5 3PdifM dro- M DenizdifddadoldMirH) -
Exanpl e 16 15 3-14-

[ 2- (2- Cycl opropyl met hoxy- pyri di n-3-y1)-5, 6-di fl uoro-benzoi m dazol - 1-yl net hy
Il - phenyll-propionic acid WD 2011/039139EC{ﬂEP2010/064217
o)

00
C

The title compound was prepared in analogy to Example 1, from 1-benzyl-2-(2-chloro-

pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 6, intermediate) and
cyclopropyl-methanol (CAS Reg. No. 2516-33-8). Colorless powder (23%). MS (Turbo

10 Spray): m/z =392.2 (M+H).

Example 9

4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl|-benzoic

acid

o
0 OH
poeTy
i T\

15



- 80 - propionic acid nethyl ester. Of-white powder (35%. MS (Turbo

Spray): mz = 464.4 (MtH). I nternedi ates a) 3-14-
[ 2- (2- CycWopnompbrset hoxy- pyri di n- 3-y1) -5, 6-di f | uor o- benroirmrd@pob4217 5
yl met hyl | - phenyl | - propi oni ¢ aci d net hyl ter To a stirred solution of

3-14- [5,6 - difluoro 2 -(2 -hydroxy-pyridi'n-3 -yl) -b enzoim dazol -
yl met hyl | - yII-pro oni c ac net
acetone (1 %WQHEQ&M%nga d%?ﬁgﬁﬁﬂ€%% P&ﬁgﬁg%?é?ﬁiéwfnﬂéﬁromed by

Poontien v ¥ b1 BB B P TR BRie e O st g Gtk GRS 1 he

filtrate re e gy\as purified by colum
chronatograp1§%ﬁg?E%EQK%Lg RgﬂﬁgfﬁbﬁgéiigyEyﬁ5sﬁé?H- / n- hexane) to afford
the desired product as a brown solid (67%. M (Turbo Spray): mz = 478.5
(MeH) . R0 redidte

[ 5, 6-Di fluoro-2-(2Z-hydroxy-pyridin-3-yl)-benzoi m dazol - 1-yl net hyl |

-phenyll- 15 propionic acid nmethyl ester The title conpound was

synt hesiz ed.-[i30(1a8&1,9105.6 109 8 MM -B e Rz0i @610 §) A3v8idh - 2f v @tk ¥-benzoic

15, 6-di fl uor o- 2- [ 2- (4- net hoxy- benzyl oxy) - pyri di n-3-yl I'-benzoi m dazol - 1-yl ne
t hyl | pheny h}idph@hvlasiee aci d net hyl ester. Colorless solid (69%. MS (Turbo
Spray): mz = 424.3 (MrH). 20 c¢)
3-(4-15,6-Difluoro-2-[2-(4-net hoxy-benzyl oxy) - pyri din-3-yl | -benzoi m dazol -
-yl met hy[Thepitierghpopnopaopiepacediiol andogyyto Fxatrpie 4, Titerrhédidte, foomerendylvias
prepared in analogy to Exanple 4, internediate, from 3-144242-

chl or o- pyr i(@ichlogo-pyijlin-5.yb-5 eHidiflunsp od-Hy bempodinidadelz bExamplsyﬁ,netehlgnbcﬂlatebh@d]yl }
-propionic acid nethg ester and (4-net hox enyl ) - met hanol (CAS Reg

105- 13- 5) . 4duidserereghytbeprgic pedgugthy] epign (GAS Eg é\%w%‘% -Spthprownsticky sghdat 1

(MtH) . o
10 (15%). MS (Turbo Spray): m/z = 386.2 (M+H).

Example 10

{4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-phenoxy}-

acetic acid

15 T

The title compound was prepared in analogy to Example 4, from {4-[3-(1-benzyl-5,6-
difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-phenoxy}-acetic acid methyl

ester. Colorless powder (28%). MS (Turbo Spray): m/z = 502.2 (M+H).

Intermediates



WO 2011/ 039130PCT/ EP2010/ 064217 - 81 - d) 3-14- [2- (2-Chloro-pyridin-3
-yl) -5,6-difluoro-benzoimdazol-1 -ylnethyll -phenyll- propionic acid

met hyl eswer2011fise13pi t| e conpound was prepared in anal ogPCTEPEXa0M2¢7 1,
internediate a, from 2- (2-

chl or o- pyri di n- 3- yl) 5, d| fl uoro- 1H- benzgl m dazol e (Exanple 1,

i nternedi at e 5 aC| h thyI ester

(CAS Reg. K 56607 ——Brow & A z 442. 2
(MtH) . Exa Ie 17 4 [2 (2

Chl or o- ben agelicagidhel , 6-di f | uor o- benzoi m dazol - 1-yl net hy11- 10
phenyl ) -propionic acid The titIe conpound was prepared in analogy to

Bxanpl e 4, .o ond %éuﬁgw%zpﬁﬁgarea%gfm% ;%)e w&%&&x'%@;ﬁ-l

-difl uoro enzoi m dazo nmet hy propioni ¢ aci

ester. \éﬂ%ﬁl ?4@?%?% § A298nzoMRa4BERDA) - §9ﬁ@1}ﬁ)2 ofqnzd @- lﬁ%ﬂlo%le(tl%'lw

Interrredl ate

Chl or o- baenaate%m-aeaﬁdaféicnn flekred (69 iRk UQs. Q0 PR320 h sdlid/ 6@%gh\y1@1-
phenyl ) -propioni'c acid nethyl ester 2011/ 039130PCT/ EP2010/ 64

(Turbo Spray): m/z = 516.3 (M+H).

b) 3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-ol

The title compound was prepared in analogy to Example 5, intermediate b, from 1-benzyl-
5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-1H-benzoimidazole. Colorless

10 solid (29%). MS (Turbo Spray): m/z = 338.3 (M+H).

¢) 1-Benzyl-5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-1H-benzoimidazole

The title compound was prepared in analogy to Example 5, intermediate ¢, from 1-benzyl-
2-(2-chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 6, intermediate) and
(4-methoxy-phenyl)-methanol (CAS Reg. No. 105-13-5). Colorless solid (72%). MS

15 (Turbo Spray): m/z = 458.1 (M+H).

Example 11

1-(3-Chloro-benzyl)-2-[2-(2-chloro-benzyloxy)-pyridin-3-yl]-5.6-difluoro-1H-

Cl
g
)
i Y,
O
20

benzoimidazole




- 82 - The title conpound was prepared in anal ogy to Exanple 16,
internediate a, from 3-14-

[ 5, 6-di f Iworet23¢Behydr oxy- pyri di n- 3-y1l) -benzoi m dazol - ecymreatopbi2aiphenyl | -
propionic acid nethyl ester (Exanple 16, 7 nter nedi ate b) and

1- br ononet hy1- 3- chl or o- benzene (CAS Reg. 766-80-3). Brown solid (98% .

[NE E?%& 3@@5&6&?@?}5@%?&3?@? 9&5 @”‘%'F%?fﬂ%&él},%r%ééhéé*.cmoag-}’svzyg-% et hy
- n i Q 10 i S r in

anal ogy ol oy&aﬁgop Y7 e eers- Hfevism B ARt Ry SRy PRaRA-S - y 1)

s ) P ST U S A=

| nt er medi atyg l\/ﬁ

[2-(2-Cycl openty met hoxy pyridin-3-y1)-5, 6-difluoro-benzoi m dazol - 1-yl met hy
|1 - phenyll-propionic acid nethyl ester The title conpound was prepared
in anal ogy herksdapl € 16, internediate a, from 3-14-

[ 5, 6-di fluoro-2-(2-hydroxy-pyridin-3-yl)-benzoi m dazol - 1-yl met hyl | - phenyl | -
propionic acid nethyl ester (Exanple 16, internmedi ate b) and

br ononet hyli-Gychiope bty -{-CAShIBESH pyA@inND-y1) F53-AifBr &) H-Widoemidavsler (739 .
M5 (Turbo Spray): mz = 506.4 (M+H). WO 2011/ 039130PCT/ EP2010/ 064217

The title compound was prepared in analogy to Example 1, intermediate a, from 2-(2-
chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 1, intermediate b) and 1-
bromomethyl-3-chloro-benzene (CAS Reg. No. 766-80-3). Colorless powder (55%). MS

10 (Turbo Spray): m/z = 389.9 (M+H).

Example 12

1-(3-Chloro-benzyl)-2-(2-cyclopentylmethoxy-pyridin-3-yl)-5.6-difluoro-1H-

benzoimidazole

O
oY
i < A\
o
15

The title compound was prepared in analogy to Example 1, from 1-(3-chloro-benzyl)-2-
(2-chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 11, intermediate) and
cyclopentyl-methanol (CAS Reg. No. 3637-61-4). Colorless powder (52%). MS (Turbo

Spray): m/z = 454.1 (M+H).

20



- 83 - Exanple 19 2-

[ 4- Chl or o- 2- (2- chl or o- benzyl oxy) - phenyl11l- 1- cycl ohexyl net hyl -5, 6-di fl uoro-1H

benzoi m ds@abH/03%130 To a suspensi on of sodi um hydri de ( PETR2010/04420T0I |

60% in dry N, Ndinethyl formam de (10 n127§[ 25C was slowy added a sol ution

of 5-chloro-2-(1-

cycl ohexyl net hyl-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenol (0.10 g, 0.275

mol ) in dEgFai met hyl formam de (5 m ), and was allowed to stir for 0.5

h. A solution of 1- 10 brononet hyl-2-chl oro-benzene (82 ng, 0.4 mmol; CAS
~17- I i 1 m t d drop w se

. o
- Qpropvimetnoxy-n a1 "‘ d

to the abowve-s® O, et e~ reaction
m Xt ur e wa%eguenqﬂggkmjth

yenc sat urated aqueous sol ution of ammoni um chl ori de.
The sol vents were renoved under reduced pressure. The crude materi al
di ssolved in ethyl acetate, washed wth water, and then with brine, dried
15 over sodiumsulfate, filtered, and evaporated qunder reduced pressure.
The crude product was purified by colum chrdmategraphy over silica gel
(10-20% et hyl acetate / n-hexane} to.affordhe title conpound as a
col orl ess powder (38%. MS (Turbo § ) N\ n1<_7 501.2 (M+H). Intermedi ates
20 a)

5-Ch|oro-2-(1-cyc|ohexy|nethy1-5f6-difldEro-lF#&enzoinidazol-2-y1)-pheno

5 The title compound was prepared in analogy to Example 1, from 1-(3-chloro-benzyl)-2-
(2-chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 11, intermediate) and
cyclopropyl-methanol (CAS Reg. No. 2516-33-8). Colorless powder (20%). MS (Turbo

Spray): m/z = 426.2 (M+H).

10 Example 14

4-{3-[1-(3-Chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-yloxymethyl}-

benzoic acid

bosly
o

The title compound was prepared in analogy to Example 4, from 4-{3-[1-(3-chloro-

(0]
0 OH
Cl

15 benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-yloxymethyl}-benzoic acid

methyl ester. Colorless powder (46%). MS (Turbo Spray): m/z = 506.1 (M+H).



WO 2011/ 039130PCT/ EP2010/ 064217 - 84 - To a stirred solution of

2- (4-chl or o- 2- met hoxy- phenyl) - 1- cycl ohexyl net hy1-5, 6-di fl uor o-

1H benzoiwDdawmai3e1301. 95 g, 5 mmol) in dichl oronet hane (20TmHPRoMAs+2atded
boron tri bromde (1M solution in dichl95§qethane; 21 m, 21 nmmol) at 25C,
and the resulting m xture was allowed to'stir for 16h at the sane
tenperature. The reaction m xture was 5 then quenched with saturated
aqueous sol digle sodi um bi carbonate sol ution and further diluted with
di chl oronet hane (30 m ). The organic |ayer was washed with water, and then
with brine, dried gver godiumsuldate, filtered, and gvaparated under
reduced pre 0 0 g et ar . G
by col umm ing silica gel (5-10% ethyl acetate / n-hexane)
to give th%Ia A48 eslbt?ljund as a colorless powder (62% . MS (Turbo
Spray): mz = 376.9 (M-H). b)
2-(4-Ch|OrQ1%Tﬁﬁkbﬁéﬁn9@%ﬂyﬂkaﬁﬁMﬁ5988%%%@%&3%&&5hﬁfﬁh&hﬁﬁﬁﬂiﬂﬁﬂbenZO'”‘da
zol e To a suspension of sodi um hydride (0.40 g, 10 mml, 60% in dry N N

di et hyl4 orHRb Ben£yd02Tb JchRfro $9&dWas-yHL Dvldifl @ftd et -BesRittdaddle Pfxample 11,

2- (4-chl oro-2- met hoxy-phenyl)-5, 6-difluoro-1H benzoi m dazole (1.47 g, 5
mol ) i n dhyteMntiatdPartt 2Bkl ot rbeezoidacid ﬂqeth@rhéi;teW&GJAaIHe?md 6008t i4). for
0.5 h. A solution of brononethyl cycl ohexane (0.81 g, 6 mmol; CAS Reg. No.
2550- 36- 9) GahorisNstitikprsodlivy (34ex) MelSi(derboSprhy): més=6hen (Mdadbd drop wi se to the
above solution, and further stirred for 16 h at 25C. The reaction m xture
was quenched wi th saturated aqueous sol ution of amoni um chl oride. The

sol vents were renoved under reduced pressure. The crude nmaterial dissolved
in ethyl 20 acetate, washed with water, and then with brine, dried over
sodiumsulfate, filtered, and evaporated under reduced pressure. The crude
pr oduct maiﬁﬁﬁﬁﬂilid by col umm chromat ography over silica gel (20% ethyl
acetate / n-hexane) to afford the title conmpound as a brown solid (53% .M
(Turbo Spray). = .
2-(4-Chﬁgrc4 e Loy Ol ey , HOL P wors G4 VB9 Tg a
suspensi on ?f 4- hH r.o- 2- met haxy-.benzoic acid (5 g, 0.026 nol; CAS Reg. No.
78955-90-5V£ﬁ¥ﬂ§§#¢§ﬂé§8§gﬁ¥%ﬂééﬁg (50 g) was added compound

4,5-di fl uoro-benzenel, 2-dianmne (3.86 g, 0.026 nol; CAS Reg. No.
76179-40-3) and the resulting m xture was
r—< >—o 0
10
F NK©/

The title compound was prepared in analogy to Example 4, from (4-{3-[1-(3-chloro-

o9+ 1 E-henzqi 3 Vll-py

0
\

—N
/
C

benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-yloxymethyl}-phenoxy)-acetic

15 acid methyl ester. Light yellow powder (51%). MS (Turbo Spray): m/z = 536.1 (M+H).
Intermediates

a) (4-{3-[1-(3-Chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-

yloxymethyll-phenoxy)-acetic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 3-[1-(3-

20 chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-ol and (4-bromomethyl-



WO 2011/ 039130PCT/ EP2010/ 064217 - 85 - heated to 180C for 1 h. The reaction
m xture was then cool ed and neutralized with ice cold 10% aqueous sodi um
car bonat eweabutdadersp and then extracted with ethyl acetaPeI/EPh@oooes2iv? ned
organic | ayers were dried over sodlunlsuzgate, filtered, and evaporated
under reduced pressure The residue was rified by colunn chr omat ogr aphy

over S|I|ca 25% et hy cet / exane to he de

conpound a? 55%%“%6?1 @%7&?@r%éﬁ§ 3 ‘l§§?%%523' ‘ﬁz %Pﬂw’%ﬂgﬁ%)
Exanmpl e 20 ) _

2- (4- ol or M2LRYEP SREMY YT iret 1Oy MRy 1) - 1- cycl ohexyl met hy1-5, 6-di f 1 uor o- 1H
10 benzoi m dazole The title conpound was prepared in analogy to Exanple
19, from 54 @Ie Q=16
cycl ohexyl me 5- 0 U0 ) T y fer anple 19,
internedi ate a) and bronDnethyI cyclopentane (CAS Reg hb 3814-30-0).

Col orl ess Ji%e@f%'l‘é%ﬁqp()&ﬁ&’éwas ?’@pﬁﬂéﬂm@nﬁt@%}aﬂ@haﬂ#ﬁs uﬂé@ne”dm(t%'i}omﬁx?rrpl e 21
2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl)*- 1- cycl ohexyl net hyl | uoro- 1H

benzoi mglazfldo-bHWeryP0.4 . HREIBORPEI FRREHy A 2l dxy) -BRidin-3-yl]- 1H-

benzoimidazole. Colorless powder (27%). MS (Turbo Spray): m/z = 372.3 (M+H).

¢) 1-(3-Chloro-benzyl)-5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-1H-

benzoimidazole

The title compound was prepared in analogy to Example 5, intermediate c, from 1-(3-
10 chloro-benzyl)-2-(2-chloro-pyridin-3-yl)-5,6-difluoro-1H-benzoimidazole (Example 11,
intermediate) and (4-methoxy-phenyl)-methanol (CAS Reg. No. 105-13-5). Off-white

powder (87%). MS (Turbo Spray): m/z = 492.3 (M+H).

Example 16

15 3-{4-[2-(2-Cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

b
T
i Y,

phenyl}-propionic acid

OH

The title compound was synthesized in analogy to Example 4, from 3-{4-[2-(2-

cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-



The title conpound was prepared in anal ogy to Exanple 19, from

5-chl oro-2-(1- cycl ohexyl net hyl-5, 6-di fl uoro-1H benzoi m dazol - 2-y1) - phenol
(Exanpl e wO20imB3er3nedi ate a) and brononet hyl - cycl opr opam€T(EPOGLABR1D) .
Of-white powder (35%. 5 MS (Turbo Spraﬁb m z 431.0 (I\/H—I) Exanpl e 22
2- (4- Cnhl oro- 2- cycl ohexyl met hoxy- pheny1l) cyclohexylnethyl , 6-di fluoro-1Hb
enzoi m dazol e sol

5- chl or o- zp(aplemﬂa&%&vhqléﬁ é’f%“%ﬂa.ww&ﬁ@%Wéﬁ%ﬁbmsaa%i m%2.54§44 phenol
(Exanpl e 13 termediate a) (98 ng, 0.26 mmol) in acetone (10 M) was
added cesi M rbonate (127 ng, 0.39 mmol) foll owed by

br onmonet hyl - cycl ohexane (42 ng, 0.31 nmol; CAS Reg. No. 2550-36-9) and the
reactlon V‘@ﬁte[rﬁfe&%?d for 12 h. The reaction 15 m xture was filtered, and
the fi ate was concentrated under reduced pressure. The crude material
was purlfled by col um chromat ography using silica gel (30-40% et hyl
acetate / n)bgxang). G&lcﬁa%t%&efh%%v%%ﬁlifneg-v[%[?@-‘d%ucﬁé WRAzAffidbi-ie powder
(56% . Ms (Turbo Spray): mz =

2011/ 03%13 Whﬁ?%@%lﬂ@%gnm a&a rnethyl ester

To a stirred solution of 3-{4-[5,6-difluoro-2-(2-hydroxy-pyridin-3-yl)-benzoimidazol-1-
ylmethyl]-phenyl}-propionic acid methyl ester (72 mg, 0.17 mmol) in acetone (10 ml) was
added cesium carbonate (85 mg, 0.26 mmol) followed by bromomethyl-cyclopropane (26
mg, 0.19 mmol; CAS Reg. No. 7051-34-5) and the reaction was refluxed for 2 h. The

10  reaction mixture was filtered and the filtrate removed under reduced pressure. The residue
was purified by column chromatography using silica gel (50-60% ethyl acetate / n-hexane)
to afford the desired product as a brown solid (67%). MS (Turbo Spray): m/z = 478.5

(M+H).

b) 3-{4-[5.6-Difluoro-2-(2-hydroxy-pyridin-3-yl)-benzoimidazol-1-ylmethyl]-phenyl}-

15  propionic acid methyl ester

The title compound was synthesized in analogy to Example 5, intermediate b, from 3-(4-
{5,6-difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-benzoimidazol-1-ylmethyl}-
phenyl)-propionic acid methyl ester. Colorless solid (69%). MS (Turbo Spray): m/z =

424.3 (M+H).

20 ¢) 3-(4-{5,6-Difluoro-2-[2-(4-methoxy-benzyloxy)-pyridin-3-yl]-benzoimidazol-1-

ylmethyl}-phenyl)-propionic acid methyl ester

The title compound was prepared in analogy to Example 4, intermediate, from 3-{4-[2-(2-
chloro-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic acid
methyl ester and (4-methoxy-phenyl)-methanol (CAS Reg. No. 105-13-5). Colorless sticky

25 solid (81%). MS (Turbo Spray): m/z = 544.1 (M+H).



Exampl e 23 4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) -
phenoxynmawbybitoesksnzoi c acid 5 The title conpound wa®CPpEPR@NMG21N
anal ogy to Exanple 4, from 4- [5-ch|oro-§ﬂQl- cycl ohexyl net hy1-5, 6

-di fluoro-1H -b en zo imdazol-2 -yl) -p~henoxynethyl| -benzoic acid nethyl

?ﬁ% Z ; neg fam p(g\-lgﬁgr()(-g}?roi/gih-3l\-/}§) gST&&%%o?(RE)gXZ)O:im{Ha%OI-ZI -gljfril'étl?ylf-%wyl}-

[ 5- Chl or o- 2- l-c.cl.heﬁﬁHhethyl-S,G-difluoro-lH—benzoinidazol-2-y1)-
phenoxynetﬁ%&@ggééﬁgép%—%éﬁﬁlnethyI ester The title compound was prepared
in anal ogy to Exanple 19, from 5-chl oro-2-(1-

cycl ohexyl met hyl- - dj - Nyl - 2= - ( e 19,
i ermod atge o omathd HORRRAATIALE SRR N B RRREL BT
(2£|\1/I:+L-I7-|)- 72 -E;))Zi ﬁlﬁlﬂogo-%ﬂ\%@@lyl)gﬁé’ _ a3l drd- 18 z0iNRIabdIY '(]?:&n%?é Y hterMbdiate by aAd 9-

[ 5- Chl or®- 24 blomyleEpUbAES-Piobicohibad hlddon st | Nlod6¢0l7 13- )1 r
phenoxy et ﬁyll i St LN R T S S S S o e

solid (65%). MS (Turbo Spray): m/z = 442.2 (M+H).

Example 17

3-(4-{2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-

10  phenyl)-propionic acid

O
T

0]

Cl

The title compound was prepared in analogy to Example 4, from 3-(4-{2-[2-(2-chloro-
benzyloxy)-pyridin-3-yl]-5,6-difluoro-benzoimidazol- 1-ylmethyl}-phenyl)-propionic acid

methyl ester. Off-white powder (42%). MS (Turbo Spray): m/z = 534.2 (M+H).
15
Intermediate

3-(4-{2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-

phenyl)-propionic acid methyl ester




The title conpound was prepared in anal ogy to Exanple 4, from 3-

[ 5-chl oro-2-(1- cycl ohexyl nmethyl-5,6 - difluoro-1H -b en zo i mdazol-2 -yl)
- p henoxywethyld3orbenzoi ¢ acid nethyl ester. White powd®CT(EP204/064987 ( Tur bo
Spray): mz = 511.2 (MtH). 5 Internedi at

[ 5- Chl or o- 2- (1 cycl ohexyl net hy1-5, 6- diffggro 1H benzoi m dazol - 2-y1) -
phenoxynet hyl | . - benzoi c acid net ter The e!i[é e corz%ound was p{repar ed

i n anal ogy t @féﬂﬂpgulj_@waie P]&Hﬁlggdlﬁ plaeﬁgg)?to(]?f(amp intermediate a, from 3
Mt or el atlS oA th 5 BrRGEe RO Banz B0 dor I g L ek Thegnic ™0

?IOI\/I'+|]—-|)129-E>2(2;T‘[8)‘ 'm%é%%te? ]% %r}i)léS Pé bt bivasncg T8t grgor%g{hy)/-%-ch[gré-benégn% 0

[ 5- Chl or o- t d az

phenoxy et BT T pnenoroT Cade b ot U b S e oM e b 7 -

- The title conpound was prepared in analogy to Exanple 4, from {4-

[ 5-chl or®-2-(1- cycl ohexyl nethyl-5,6 - difluoro-1H -b en zo im dazol -2 -y1)
-p henoxymethyl] -p henoxyl -acetic acid nethyl ester. White powder (52% .
M5 (Turbo Spray): mz = 541.2 (MH).

Example 18

3-{4-[2-(2-Cyclopentylmethoxy-pyridin-3-yl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-propionic acid

et
2C-0)
i O\
KEj\/ﬁ‘/OH
@)

10 The title compound was prepared in analogy to Example 4, from 3-{4-[2-(2-
cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-
propionic acid methyl ester. Colorless powder (52%). MS (Turbo Spray): m/z = 492.3
(M+H).

Intermediate

15 3-{4-[2-(2-Cyclopentylmethoxy-pyridin-3-yl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-propionic acid methyl ester

The title compound was prepared in analogy to Example 16, intermediate a, from 3-{4-
[5,6-difluoro-2-(2-hydroxy-pyridin-3-yl)-benzoimidazol-1-ylmethyl]-phenyl}-propionic
acid methyl ester (Example 16, intermediate b) and bromomethyl-cyclopentane (CAS Reg.

20 No. 3814-30-0). White powder (73%). MS (Turbo Spray): m/z = 506.4 (M+H).



5 Internedi ate {4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) -
phenoxynawbybilosptsenoxyl - acetic acid nmethyl ester The PCTIEP2€@00p2UNd wWas
prepared in anal ogy to Exanple 5, internsglate a, from

5-chl oro2- ( 1- cycl ohexyl met hy1-5, 6-di fl uo 1H benzoi m dazol - 2-y1) - phenol
(Exanple 19, 10 internmedi ate a) and (4-brononet hyl - phenoxy) -acetic acid
met hyl ester (CAS Reg. No. 104508-23-8). Brown sticky solid (55%. M
(Turbo Spray): mz 555.2 (M+H). Exanple 26 6-

[5-Ch|oro-§%§1 gyg&ohexylnethyl 5, 6-di fl uoro- 1H benzoi m dazol - 2-y1) - phenoxy
| - 15 he id WD 2011/ 039130PCT/ EP2010/ 064217 - 90 - The title
conmpound was prepared in anal ogy to Exanpl e 4, from6- [5-chloro-2-(1-

cyclohexylge4nﬂho§h- . | k ) 2 . hexanoi ¢
acid ethyl 7e O Tt e powder 5994 . ey, nflioro-TH-

(MtH) . Int
[ 5- Chl oro- % ?%g%g%ggﬁexylnethyl 5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenoxy
| - hexanoic acid ethyl ester The title conpound was prepared in anal ogy
to Exanple 5, internediate a, from
5-chl oro02- (1-cycl ohexyl net hyl-5, 6-di f | uor o- 1H-1in oi m dazol - 2-y1) - phenol

N

(Exanmpl e 19, internediate a) and (6 br ono- hexa acid ethyl ester CAS

Reg. No. 25542-62-5). Brown 2

To a suspension of sodium hydride (16 mg, 0.4 mmol, 60%) in dry N,N-
dimethylformamide (10 ml) at 25°C was slowly added a solution of 5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (0.10 g, 0.275 mmol) in
dry N,N-dimethylformamide (5 ml), and was allowed to stir for 0.5 h. A solution of 1-

10  bromomethyl-2-chloro-benzene (82 mg, 0.4 mmol; CAS Reg. No. 611-17-6) in N,N-
dimethylformamide (5 ml) was then added drop wise to the above solution, and further
stirred for 16 h at 25°C. The reaction mixture was quenched with saturated aqueous
solution of ammonium chloride. The solvents were removed under reduced pressure. The
crude material dissolved in ethyl acetate, washed with water, and then with brine, dried

15 over sodium sulfate, filtered, and evaporated under reduced pressure. The crude product
was purified by column chromatography over silica gel (10-20% ethyl acetate / n-hexane)
to afford the title compound as a colorless powder (38%). MS (Turbo Spray): m/z = 501.2

(M+H).
Intermediates

20 a) 5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol




10 sticky solid (709 . MS (Turbo Spray): mz = 519.0 (MtH). Exanple 27
4-12-

[ 5- Chl or ow@-20/3yBsbohexyl met hy1- 5, 6-di f | uor o- 1H benzoi mpdazpke1BAYL)7 phenoxy
| - 15 ethyl}-benzoic acid WO 2011/ 0332{30PCT/ EP2010/ 064217 - 91 - The
title conpound was prepared in analogy to Exanple 4, from 4-12-

[ 5-chl oro-

cycl ohexyl y (qlTiinrag SQIU&iiOPIqﬁaf%'cf@rﬁ'e?ﬁ%mﬂxﬁﬁ’ﬁpylé' 1yci’fl°}1}ﬁ’éylll’6‘>‘?9’|ﬂ'éﬁfyﬂ?orﬁénzoi
¢ acid met gmg}sz%{eréﬂgcal ?]?56 g,% n[?m h dgc%?o/%mehgng- S ! 8ng borlrjorzl tr 525.3

(MtH) . Int
[5-Chl or o (A GL PRI TE NS BBl LD HERGZOMIT Al : e henoxy

- eth I} en20|c aci npoun g as pre alged in

anal ogy to ter

5-chl or 02- cyc oh §110 eIatgﬁ{ﬂeg?éﬁéﬁwE%@%qemeﬁ%ﬁrzeoprﬁr 5‘%% " li eV\|cf)senol
(Exanpl & 1%eﬂ cﬁ'ﬁe%"cl'i'&ﬂxlvﬁﬁ §at§1)at %@o&%o“tﬂ)%f@&&lﬁmblpﬁﬁéﬁétg sélﬁh&‘n Qi?d hyl
ester (CAS Reg. No. | orless sticky solid VS

(Turbo Spr @ﬁ(ﬂtherrdﬂllteﬂ @@df@hfo%rﬁ}thaﬁé(@mhﬁ & drbanic layer was washed w1th water,

[ 5- Chl or o- 2- (1- cycl ohexyl nmet hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) -

phenoxynet hyb khdpheinly Bdiné defed @véGodiund bulfate, filtered, and evaporated under reduced
pressure to afford the crude material. Crude product was purified by column

chromatography using silica gel (5-10% ethyl acetate / n-hexane) to give the desired

10 compound as a colorless powder (62%). MS (Turbo Spray): m/z = 376.9 (M+H).

b) 2-(4-Chloro-2-methoxy-phenyl)-1-cyclohexylmethyl-5.,6-difluoro-1H-benzoimidazole

To a suspension of sodium hydride (0.40 g, 10 mmol, 60%) in dry N,N-
dimethylformamide (10 ml) at 25°C was slowly added a solution of 2-(4-chloro-2-
methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (1.47 g, 5 mmol) in dry N,N-

15 dimethylformamide (5 ml), and was allowed to stir for 0.5 h. A solution of bromomethyl-
cyclohexane (0.81 g, 6 mmol; CAS Reg. No. 2550-36-9) in N,N-dimethylformamide (5 ml)
was then added drop wise to the above solution, and further stirred for 16 h at 25°C. The
reaction mixture was quenched with saturated aqueous solution of ammonium chloride.
The solvents were removed under reduced pressure. The crude material dissolved in ethyl

20 acetate, washed with water, and then with brine, dried over sodium sulfate, filtered, and
evaporated under reduced pressure. The crude product was purified by column
chromatography over silica gel (20% ethyl acetate / n-hexane) to afford the title compound

as a brown solid (53%).MS (Turbo Spray): m/z = 391.4 (M+H).

c) 2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole

25 To asuspension of 4-chloro-2-methoxy-benzoic acid (5 g, 0.026 mol; CAS Reg. No.
78955-90-5) in polyphosphoric acid (50 g) was added compound 4,5-difluoro-benzene-

1,2-diamine (3.86 g, 0.026 mol; CAS Reg. No. 76179-40-3) and the resulting mixture was



The title conpound was prepared in anal ogy to Exanple 4, from 14-

[ 5-chl oro-2-(1- cyclohexylnmethyl-5,6 -difluoro-1H -b en zo i mdazol-2 -yl)
-p henoxywethyl@otsphenyl } -acetic acid nethyl ester. ColPOTIEPSGIOpLAET
(799 . M5 (Turbo Spray): mlz = 525.3 (MtHL. Internedi ate WO

2011/ 039130PCT/ EP2010/ 064217 - 92 - {4-' -Chloro-2 - (1 -

cycl ohexyl net h dj oro-1H -b _enzoi m dazol noxymet hyl
“pheny! | - adgte %iﬁod%li fnb eationpitye maét@aﬁﬁslaﬁandasutﬁ?lgsﬂ Mg 5
anal ogy to ate a

di
B S 052 coIETRS Sdout %Eﬁlﬁy”%a@Oéat&.S?M%anflﬁbm%ﬁ%da&%?thﬁ 545t Fis ol
Ex | 19 |
T oSt “’?ﬁ@é’?ﬁ?le FEEpile B didr MATRTRIAN ARPEEX 2AREH G 8RS
M-H) . Ex
RO o o2 TR e Bressure:The resigus was purified by colunyy chromatography over sflicagel ) o
phenoxynget fydd, eﬁﬂ&?é&&%ﬂ{'%e%e?%bé hedtdifkd compound as a brown solid (77%). MS

(Turbo Spray): m/z = 295.1 (M+H).

Example 20

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

10 benzoimidazole

F O/_G
PSS
O

The title compound was prepared in analogy to Example 19, from 5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
intermediate a) and bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Colorless

15 powder (41%). MS (Turbo Spray): m/z = 459.2 (M+H).

Example 21

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole




The title conpound was prepared in anal ogy to Exanple 4, from 4-

[ 5-chl oro-2-(1- cycl ohexyl nmethyl-5,6 - difluoro-1H -b en zo i mdazol-2 -yl)
-p henoxywet2byld3oteycl ohexane carboxylic acid nmethyl esPEeT/EPGIAG42IT e
powder (32% . Ms (Turbo Spray): mz = 51§ 4 15 (MtH). Internedi ates a) 4-

[ 5- Chi or 0- 2- ( 1- cycl ohexyl met hy1-5. 6-di f [ 88ro- 1H benzoi ni dazol - 2-y1) -
phenoxynet hyl | -cycl ohexane carboxylic acid nethyl ester WO

2011/ 039130PCT/ EP2010/ 064217 - 93 - internmed a) and
4-(to|uene-4-su|fony|oxynethyl)-pyclohexané’carboxylic acid nmethyl ester

(CAS Reg. No. 1003013-11-3). Browz@qw MS (Turbo Spray): mz =
531.4 (M+H). b) 4-(Tol uene-4-sulf X cl ohexane carboxylic acid
met hyl ester 5 To a stirred sol Uti ol of oxynet hyl - cycl ohexane
carboxylic acid nethyl ester (300 ny, 1. Dl ; CAS Reg. No. 13380-85-3)
in dichloronmethane (10 m ) under nitrogen added triethylamne (0.5 nm,
3.48 mmol ) and p-tol uenesul fonyl chloride X664 ngy, 3.48 mmol; CAS Reg. No.
98-59-9) at 25C and the m xture was stirred for 16 h. The reaction m xture
was evapor at ed under reduced pressure, and the crude product was purified

by 10 col unfeéiiespmpegrdprypispareddn pndagie Exaaplg/A9 fost arkloro-d=(hexane) to
) ) 0 _ _
gl2\7/-e1t ?ep M d| Dceflél%ﬁ%yr ed O(%BYSJOOSU r]g-'di uolrg-rllHe-ggnz%?mi %Eolgﬁyzfl{?p'herl\l/g (SE)-I(_eller It))l% lg,p ray): mtz

intermediate a) and bromomethyl-cyclopropane (7051-34-5). Off-white powder (35%).

5 MS (Turbo Spray): m/z = 431.0 (M+H).

Example 22

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole

O
hoste
) 0

To the solution of 5-chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-
phenol (Example 19, intermediate a) (98 mg, 0.26 mmol) in acetone (10 ml) was added
cesium carbonate (127 mg, 0.39 mmol) followed by bromomethyl-cyclohexane (42 mg,
0.31 mmol; CAS Reg. No. 2550-36-9) and the reaction was refluxed for 12 h. The reaction
15 mixture was filtered, and the filtrate was concentrated under reduced pressure. The crude
material was purified by column chromatography using silica gel (30-40% ethyl acetate /
n-hexane) to afford the desired product as an off-white powder (56%). MS (Turbo Spray):

m/z = 473.0 (M+H).



2-14-Chloro-2- [3 - (1H -tetrazol -5-y1) -b enzyl oxyl

- phenyl11l- 1-cycl ohexyl net hyl-5,6- 15 difl uoro-1H benzoi m dazole To a
stirred swbuvin3osh 3- PCT/EP2010/064217
[5-ch|oro-2-(1-cyc|ohexylnethy1-5,6-diflg?ro-leenzoinidazol-2-y1)-phenoxyn1
ethyll -benzonitrile (0.15 g, 0.30 mol ) "“in N, Ndi net hyl f or mami de (10 nl)
was added sodium azide (27 ng, 0.42 mmol) and ammoni um 20 chl oride (22 ng,
0.42 mml) and the reaction mxture was heated for 12 h at 120C. The WO
2011/ 039130PCT/ EP2010/ 064217 - 94 - sol vent was evaporat ed under reduced
pressure, ige rgs%gue was diluted wwth water and extracted with ethyl
acetate. T c layer was washed with water followed by brine, dried
over sodiumsulfate, filtered, and evaporated under reduced pressure. The
crude prodyc 5l-sifyica gel (4-5%5
met hanol / di"ct as-a col orl ess

,.,.- b : . = .- ,-. .v.v '
powder (14%%Fn&§h&£5pggq§5&%%kf mz = 535.2 (MtH). Internediate 3-
[ 5- Chl oro- Z-(I- cycl chexyl methyl-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) -

phenoxynet hyl | -benzonitrile 10 The title conpound was prepared in anal ogy
to Exanple 5, internediate a, from 0
5-chl oro2- (1-cycl ohexyl net hy1l-5, 6-di f | uor oi m dazol - 2-y1) - pheno

(Exanpl e 19, internedi ate a) ndSﬂno-

28188-41-2). Light brown stic M5 (Turbo Spray): mz = 492.2
(MtH). 15 Exanple 31 2-14-Chlg

#—¢letrazol -5-y1) -b enzyl oxyl
- phenyll - 1- cycl ohexyl net hyl - 5F6- diw uor 0- 1H benzoi m dazol e
5

The title compound was prepared in analogy to Example 4, from 4-[5-chloro-2-(1-

fth =benzvhitrile (CAS Reg. No.

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-benzoic acid

methyl ester. Off-white powder (69%). MS (Turbo Spray): m/z = 511.5 (M+H).
Intermediate

10 4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid methyl ester

The title compound was prepared in analogy to Example 19, from 5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
intermediate a) and 4-bromomethyl-benzoic acid methyl ester (CAS Reg. No. 2417-72-3).

15 Brown sticky solid (90%). MS (Turbo Spray): m/z = 524.0 (M+H).

Example 24

3-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid




The title conpound was prepared in anal ogy to Exanple 30, from 4-

[ 5-chl oro-2-(1- 20

cycl ohexywoebtwyiBoBp6- di f | uor o- 1H benzoi m dazol - 2- ye- pheroxpreatlapbi2abenzoni t
rile. Of-white powder (31%. M (Turbo_gﬁéay): mz = 535.3 (MtH). WO
2011/ 039130PCT/ EP2010/ 064217 - 95 - Internedi ate 4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di fl uoro- 1Hybenzoi m dazol - 2-y1) -
phenoxymet hyl | -benzonitrile The title conmpound®ywgs prepared in analogy to
Exanple 5, internediate a, fromb5-chloro- 5
2- (1-cycl ohexyl met hy1-5, 6-di fl uoro- lH-ben20|r

ol - 2-y1) - phenol (Exanple

19, internediate a) and 4- bronnnethyl @ on| e (CAS Reg. No.

17201- 43-3). Light brown powd urbo Spray): mz = 492.2 (MtH)
Exanpl e 32 10 2-14-Chl oro- 2- ur razol - 5-y1) - benzyl oxyl
-phenylI-I-cycIohexyInethyIS 6 -.No 1 nzoi m dazol e The title

conpound was prepared in analogy to le 30, from4- [5-chloro-2-(1-
cyclohexylnethy1-5,6-difluoro-lFFben20| zol - 2-y1) - phenoxynet hyl |
-3-fluorol5 benzonitrile. Light brown p (18% . M5 (Turbo Spray): mz =
553.2 (MtH).

The title compound was prepared in analogy to Example 4, from 3-[5-chloro-2-(1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-benzoic acid

methyl ester. White powder (51%). MS (Turbo Spray): m/z = 511.2 (M+H).
5 Intermediate

3-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid methyl ester

The title compound was prepared in analogy to Example 19, from 5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
10  intermediate a) and (3-bromomethyl-benzoic acid methyl ester CAS Reg. No.1129-28-8).

Brown sticky solid (90%). MS (Turbo Spray): m/z = 524.0 (M+H).

Example 25

{4-[5-Chloro-2-(1-cyclohexylmethyl-5.6-difluoro-1H-benzoimidazol-2-yl)-

15  phenoxymethyl]-phenoxy}-acetic acid




I nt er nedi ate 4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) -
phenoxynnewbybi1/038130f | uor o- benzonitril e WO 2011/ 039130PCT/HERPR006#2064217 -
96 - The title conpound was prepared in_ggql ogy to Exanple 5, internediate
a, from

5-chl oro2- (1-cycl ohexyl met hyl-5, 6-di f | uoro- 1H benzoi gi dazol - 2-y1) - phenol
(Exanmpl e 19, internediate a) and 4-brononet hyl-3-fl yoro-benzonitrile (CAS
Reg. No. 105942-09-4). Light brown powder N 5 Jurbo Spray): mz =
510.2 (M+H). Exanple 33 2-14-Chloro-2-of3 -¥l#doro-4- (1H -tetrazol-5-y1) -b

enzyl oxyl -phenyll-1-cycl ohexylragt byl 5, §di f1 uor o- 1H benzoi m dazol e 10
The title conpound was prepar =® 2\\F @ g Exampl e 30, from 4-
[ 5-chl oro-2- (1- E N

cycl ohexyl met hy1-5, 6-di f| uor o- 1H begzoi m dazol - 2-y1) - phenoxynet hyl |

-2-fluorobenzonitrile. Yellow powder (8%. Ms (Turbo Spray): mz = 553.0
(MtH) . I nternedi ate 4-

[ 5- Chl oro- 2- (1- cycl ohexyl nmet hy1-5, 6-di f1 uor o- 1H benzoi m dazol - 2-y1)- 15
phenoxynet hyl| -2 -fluoro-benzonitrile

The title compound was prepared in analogy to Example 4, from {4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-phenoxy}-acetic

acid methyl ester. White powder (52%). MS (Turbo Spray): m/z = 541.2 (M+H).

5 Intermediate

{4-[5-Chloro-2-(1-cyclohexylmethyl-5.6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]|-phenoxy}-acetic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
10  intermediate a) and (4-bromomethyl-phenoxy)-acetic acid methyl ester (CAS Reg. No.

104508-23-8). Brown sticky solid (55%). MS (Turbo Spray): m/z = 555.2 (M+H).

Example 26

6-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxy]-

15 hexanoic acid



The title conpound was prepared in analogy to Exanple 5, internedi ate a,
from

5- chl or o2wQ2etysbshexyl net hyl-5, 6-di f | uor o- 1H benzoi m daeoiEP20190¥42phenol
(Exanple 19, internediate a) and 4-bronoggt hyl-2-fl uoro-benzonitrile (CAS
Reg. No. 222978-03-2). Of-white powder 9% . MS (Turbo Spray): mz =

510. 3 (Mt WO 2011/ 039130PCT/ EP201Q/ 064 - 97 - mple 34

1- Oycl ohe;‘)y'qhﬁé‘tt/)%?r-ng%ﬂ WPt BEsPared.in anglogy ﬁO%a@Phe%{meéﬁ?-&Efﬂm@:@h) -benzyl o
;‘g' g(‘g[‘%ll é‘%@kﬁ%&@%ﬁ‘ﬂ@%@ﬁuoroﬁHT.EEnztoﬁr%{d%z&%}l%ﬁ%%m%ﬁ- A SRAL 894 L, pnal ogy
cycl ohexyl net 5.6-difluorgs 1H zol i dazol - 2- yol)+ xynet hyl |

-3-fl uor obreggtfgmﬁhﬁggogd%%ﬁﬁ%eh&%?u §P Pgagg/om/zﬁsélqg]fu@@gﬁgpr ay): mz =
519.4 (M+H). Internedi ates a) 4-

[ 2- (1- Cycl ghexybdigthy1- 5, 6-di f |l uor o- 1H benzoi m dazol - 2-y1) - phenoxynet hy11- 3
- 10 fluoro-benzonitrile The title conpound was prepared in analogy to
Exanple 5, internediate a, from 241- cycl ohexyl methyl-5,6 - difluoro-1H -b
enzoi m daz el 2Chbid-2-(RheasheaNdethybs OrmMEsrbYiki-Benidik@ia@olDBRHAHA bk} E
(105942-09-4). Brown sticky solid (69%. M (Turbo Spray): mz = 15 476.4
(M+H) . hXanoic acid ethyl ester

2- (1- Cycl ohexyl met hy1-5, 6-di f | uoro- 1H benzoi m dazol - 2-y1) - phenol The title
conpound was prepared in analogy to Exanple 19, internediate a, from 1-

cycl ohexyl rftehiyle cBmpoundivht pepered in fRalegyetolanpide mytbymedidde alfrom 5-chloro-

enzoi m dazole. Colorless solid (62%. Ms (Turbo Spray): mz = 343.2 (MH).
2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,

intermediate a) and (6-bromo-hexanoic acid ethyl ester CAS Reg. No. 25542-62-5). Brown

10 sticky solid (70%). MS (Turbo Spray): m/z = 519.0 (M+H).

Example 27

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxy]-

15  ethyl}-benzoic acid

OH



WD 2011/ 039130PCT/ EP2010/ 064217 - 98 - «c)

1- Cycl ohexyl net hy1-5, 6-di fl uor o- 2- ( 2- net hoxy- phenyl) - 1H benzoi m dazol e The
title compound/osasoprepared in anal ogy to Exanpl e 19, i mCemredioase£1d, from
5,6- difluoro-2 -(2 -nethoxy-phenyl) -1H,;b enzoi m dazol e and

br onmonet hyl - cycl ohexane (2550-36-9). Brbaﬂ'sticky solid (42% . MS (Turbo
Spray): mz = 357.4 (MtH). 5 d) ..

5,6-Difl uoff&-eﬁl-ﬂ(e29??@@%557%3@3916}1411pré%ﬁteifmaa@mér%é-{%*.[ﬁchloegﬁp%nd was

2 ePar SRR O TR e R AR G venoc i
e by 5T s &l SR o0y B CriPa She FOAL SR Gy,

-met hoxy-4- (1H -tetrazol-5-y1) -b enzyl oxyl

- phenyll - 1qgyelelnexy! met hyl 5, 6-di f | uor o- 1H- benzoi m dazol e The title
conpound was prepared in analogy to Exanple 30, from4- [5-chloro-2-(1- 15
cycl ohexyl net hy1-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) - phenoxynet hyl | - 3- met ho
xybenzorg t il fref5-Chibrovdi i & yRenESIméB 38, 6- AR drd UNHP® e SR @Ydazol2 -#1) pHRBox -
(MtH). Internedi ate 4-

[ 5- Chl or o- 2tHyl-karebrhexyhemilegter 5, 6- di f | uor o- 1H benzoi m dazol - 2-y1) -
phenoxynmet hy11- 3- net hoxy- benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
intermediate a) and 4-(2-bromo-ethyl)-benzoic acid methyl ester (CAS Reg. No. 136333-

10 97-6). Colorless sticky solid (42%). MS (Turbo Spray): m/z = 539.3 (M+H).

Example 28

{4-[5-Chloro-2-(1-cyclohexylmethyl-5.6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-phenyl}-acetic acid

o)
" N HO >
-
F N
15 :

The title compound was prepared in analogy to Example 4, from {4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-phenyl}-acetic

acid methyl ester. Colorless powder (79%). MS (Turbo Spray): m/z = 525.3 (M+H).

Intermediate



WO 2011/ 039130PCT/ EP2010/ 064217 - 99 - The title conmpound was prepared in
anal ogy to Exanple 19, from

2- (1- cyclwberylasetspy| 5, 6- di f | uor o- 1H benzoi m dazol - 2- yl1pcphpaab/o¢Etanpl e
19, internediate a) and 4- brononethyl- B%Et hoxy- benzonitrile (CAS Reg. No.
104436-60-4). Brown sticky solid (83%. (Turbo Spray): mz = 522.2
gg/l;g?]w |5_ e e 250l [ '_ I;I'Hzo}rr?&igz% %l- 15- yi)

di fl uoro- 1H; benzoi m 17 Ie 10 The ti t[I q[orrpound was prepared in anal ogy
to Exanpl e

cycl ohexyl met hyl 5, 6- d| fI uoro- 1H ben20| m dazol - 2-y1) - phenoxyl - et hyl | - benzon

itrile. O frah tlte%oﬁl%%ﬁ& wg4gl/e°pare%{§n QMBQPto%%ﬁQQé 5, Eﬁt%rn%ed?eﬁgazfr((%whloro-

| nt er nedi ate
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solid (45%). MS (Turbo Spray): m/z = 539.3 (M+H).

2
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Example 29

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

10  phenoxymethyl]-cyclohexane carboxylic acid

O
hostes
0

The title compound was prepared in analogy to Example 4, from 4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-cyclohexane
carboxylic acid methyl ester. Off-white powder (32%). MS (Turbo Spray): m/z = 517.4

15 (M+H).
Intermediates

a) 4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-cyclohexane carboxylic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-

20  2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,



Exanple 37 5 2-14-Chloro-2- [5-(1Htetrazol -5-y1)-thi ophen-2-yl met hoxyl

- phenyll - 1- cycl ohexyl net hyl -5, 6-di fl uor o- 1H benzoi m dazol e The title
conpound wezoprspsned in anal ogy to Exanple 30, from 5- PETaRR@006247 1-

cycl ohexyl net hy1-5, 6-di fl uor o- 1H benzoi %azol-2-y1)-phenoxynethy|I-thiophe
ne-2- 10 carbonitrile Of-white pomdernP 4% . MS (Turbo Spray): nmz =
541.2 (M+H). ﬂ

[ 5- Chl or o- 2nt€@n ura @5@? iolurpe: %S%fO&V]MX%‘F@YQW%H?@Pﬁ?ﬁ&%’ﬂl%’l%ﬂf}““hﬂ

phenoxynet h n |tr|I nd epar ed
in anal ogy © yﬁrgkgﬂgﬁggﬁ©ﬁxép$%ﬁg Q“Pﬁﬁﬁgﬁiﬁﬁﬁphyh%r pSPIay) /28 33h

5, 6- dlfluorg%%{tben20|nldazol 2- yl) phenol (Exanple 19, internediate a) and
(5- bronD t hi ophene- 2 carbonltrlle (CAS Reg. No. 134135-41-4). Brown
solid (91%. NB (Turbo Spray): mz = 498.0 (MtH). Exanple 38 WO
2011/03913 ({))E)g/ﬂ:jﬁ%g;: Q/ s%%gg‘lzxvrﬂ%vn %V&éh%h@ EQb8xylic acid metth ester

[ 4- (1FLtetrazo| 5-yI)y-Z-tritluoronet hyl - benzyl oxyl -phenyli -1 -

cycl ohexyl net hyl-5,6 - difluoro-1H -b enzoi m dazole F F

5 To astirred solution of 4-hydroxymethyl-cyclohexane carboxylic acid methyl ester (300

mg, 1.74 mmol; CAS Reg. No. 13380-85-3) in dichloromethane (10 ml) under nitrogen
was added triethylamine (0.5 ml, 3.48 mmol) and p-toluenesulfonyl chloride (664 mg, 3.48
mmol; CAS Reg. No. 98-59-9) at 25°C and the mixture was stirred for 16 h. The reaction
mixture was evaporated under reduced pressure, and the crude product was purified by

10  column chromatography over silica gel (ethyl acetate / n-hexane) to give the desired

compound. Colorless powder (62%). MS (Turbo Spray): m/z = 327.1 (M+H).

Example 30

2-{4-Chloro-2-[3-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

15 difluoro-1H-benzoimidazole

To a stirred solution of 3-[5-chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-
benzoimidazol-2-yl)-phenoxymethyl]-benzonitrile (0.15 g, 0.30 mmol) in N,N-
dimethylformamide (10 ml) was added sodium azide (27 mg, 0.42 mmol) and ammonium

20 chloride (22 mg, 0.42 mmol) and the reaction mixture was heated for 12 h at 120°C. The



The title conpound was prepared in anal ogy to Exanple 30, from 4-

[5-chloro-2-(1- 5

cycl ohexywoebhwyiBoBp 6- di f | uor o- 1H benzoi m dazol - 2- y1) - pheoompaeiioyd2i7 - 3-

trifluororrethyl benzonitrile. Of- whlte ngder (37% . M5 (Turbo Spray): mlz
603.2 (MtH). Internedi ate

[5 Chl or o- 2- cl ohexyl 1- di fluor en20| -

phenoxy et ﬁ9QVFnt ket rﬁgvcef} RSB fie PR Qg %%aﬁlad was

Ifz” (e?aiigl Rty F@*(ZEXC&% TuF fgfﬁcﬁ?mvawa%wiﬂl YT %Hms@ b( EQﬁﬁpl o
1-3- CAS
ro. Mo 5a0sRsfeBbgfi it SRATRIL A Sork g dor QIRLAVERERE AL Llde? (C

560.0 (Mt I 0 Sk t t iz =
b anzyl ol -p“hen%?‘“? B st Rofe feid R Bl g o o0 oY
2011/ 03%] QRGOS Bhttdhbe) to 484 the desired compound as a colorless powder (14%).

MS (Turbo Spray): m/z = 535.2 (M+H).
Intermediate

3-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzonitrile

10  The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
intermediate a) and 3-bromomethyl-benzonitrile (CAS Reg. No. 28188-41-2). Light brown

sticky solid (76%). MS (Turbo Spray): m/z = 492.2 (M+H).

15 Example 31

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5.6-

difluoro-1H-benzoimidazole

N
~O-
0 NN

F N H

-0~

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
20 cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-benzonitrile.

Off-white powder (31%). MS (Turbo Spray): m/z = 535.3 (M+H).



The title conpound was prepared in anal ogy to Exanple 30, from 4-

[ 5-chl oro-2-(1- cyclohexylnmethyl-1H -b en zo i mdazol-2 -yl) -p
henoxynet\hplzblyds%sbl uoro-b en zonitrile. Colorless powd®CT(EPZ64p/06487 ( Tur bo
Spray): mz 517.4 (M+H). 5 I nternmedi at a) 4-

15- Chl or o- 2- (1 cycl ohexyl net hyl- 1H benzo dazol 2-y1) - phenoxynet hyl | - 3-
fluoro- ben%onltr: le The title conpound was prepared in anal ogy to Exanpl e
19, from5 - cycl ohexyl net hyl- 1H benzoi m dazol - 2-y1) - phenol and
4- br ononet hy1- 3- fI uoro- 10 benzonitrile (105942-09- 4) Brown solid (69% .
M5 (Tur bo ﬁp :

5- Chl or o- 2+ The title
conmpound y to Exanple 19, |nterrred| ate a, from 2-(4-
chloro-2 - hepd b Z%H M?3gcycl ohexyl et hyI 1H -b enzoi m dazol e.

Col orl ess powder (66°/c) M5 (Turbo Spray): mz 341.0 (M+H). 15 c)

2- (4- Cnl or %%—[m%w%m@%y ﬂ?ep&re%{ﬁ Leds ﬂo@ctaﬁl\f)ie 3 5 PeRZR4Eh dRFA 5 ech TS -

title conpound was prepared in anal ogy %3)/ Exanpl e ‘19, internediate b, from
2- (4- Ch4 ono[Zeye mﬁtemﬁfm?hs@ydlﬂuorbkhﬁtbeﬁmmlaazdazgh )epl2d@l (Example 19,

br ononet hyl - cycl ohexane (CAS Reg. No 2550- 36-9) rown solid (48%. M
(Turbo Spr aytpimédidted) &xb4-Brévbirethyblbenzonitrile (CAS Reg. No. 17201-43-3). Light brown

2- (4- Chl or o- 2- net hoxy- phenyl) - 1H benzoi m dazole WO

2011/ 03913pB&HeEHBX)WIBGARDDO SpraydOd/z=492.2 (M+H).

Example 32

10  2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazole

F
N—
~O-¢
o) N—N
F N H
O

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-fluoro-

15 benzonitrile. Light brown powder (18%). MS (Turbo Spray): m/z = 553.2 (M+H).
Intermediate

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-3-fluoro-benzonitrile




The title conpound was prepared in anal ogy to Exanple 19, internedi ate c,
from benzene-1, 2-di am ne (CAS Reg. No. 95-54-5) and

4- chl or o-wormetisxsebenzoi ¢ acid (CAS Reg. No. 57479- 70- 8CT/BBoé10/0b£23T powder
(59% . Ms (Turbo Spray): mz = 259.4 (M+H). 5 Exanpl e 40

1- Cycl ohexyl met hy1-5, 6-di fl uor o-2-12-[ 2-fl'uor o- 4- (1H-t et razol - 5- yl) phenoxy

nmet hyl | phenyl11- 1H benzoi m dazol e ound wa par ed
anal ogy toqé‘zéﬁlﬁwemgeuné wawwpalteé Ip Mwe@w% Fpedg R PHe oL H - b
enzoinidaz

(o190 o CrUrastoBbpaghy BOEH s B uar” il B D hﬁ%ﬁlﬂ'@f@%}e%e tg,pouder
[2-(1- &ycl Oﬁ%mc;eehga@ R L L S R A A S SR S

-3 f1 uor ob&hzoni ar ed

i nter
d|quoro gﬁﬂ%@%@%&%?%ﬁ?%V4%2€?§§EeﬁggS HWPq%?i?%%%gyge%zonitrile and
br onmonet hyl cycl ohexane (CAS Reg. No. 2550 36-9). Yell ow powder (69% . M
(Turbo Spray): mz = 476.4 (MtH). WO 2011/ 039130PCT/ EP2010/ 064217 - 104 -
To a m xture of 4,5-difluoro-benzene-1,2-diamne (501 ng, 3.47 mol; CAS
Reg. No. 76179-40-3) and triethylamne (0.64 m, 4.74 nmol) in
di chl or onetlxanplé 39 nl) at 0C was added a sol ution of
2- (4- cyano- 2-fl uor o- phenoxynet hyl ) - benzoyl chloride (1.06 g, 3.65 nmml) in
di chl oronet hane (15 m) drop wise over 10 mnutes. After stirring for 3h at
5 0C t he valgtChleso-2eBeluoeonv@d -tatravaleitol) thengyloey] pheelll-dwysioheddméihel-sol i d
was dissolved in glacial acetic acid (15 nl), and sodium acetate was added
to the sol a-¢ fH¢ e prode was refluxed for 13 h. The reaction
m xture was cooled to 250 evaporated in vacuo, and partitioned between
di chl oronet hane and water. The bi phasic nlxture was cooled in an ice bath,

and neutralized with solid potaSS|un1carbonate§mh|Ie mai nt ai ni ng vi gor ous
/
N~
II%{} ”

10 The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-2-fluoro-

benzonitrile. Yellow powder (8%). MS (Turbo Spray): m/z = 553.0 (M+H).
Intermediate

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

15  phenoxymethyl]-2-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19,
intermediate a) and 4-bromomethyl-2-fluoro-benzonitrile (CAS Reg. No. 222978-03-2).

Off-white powder (89%). MS (Turbo Spray): m/z = 510.3 (M+H).

20



10 stirring. The phases were separated, and the extraction was conpleted
with additional portions of dichloronethane. The conbi ned organi c extracts
wer e dri esloavero3ssdi um sul fate, filtered, and evapor at e@gClirEgesioneuted
pressure. The crude product was purified 9y fl ash chromat ography over
silica gel (15% ethyl acetate / n-hexané? to yield the desired conpound as
a brown solid (iG%g. M5 (Turbo Spray): mlz = 380.4 (MtH). 15 c¢)

2- (4- Cyano - phenoxynet hyl ) - benzoyl chloride To a suspensi on of

2- (4- cyano- 2-f | uor o- phenoxynet hyl ) - benzoic acid (1.0 g, 3.68 nnDI) in
h j ! :

” L p O __-‘OJ v._.. L AZQ) 4 C J -
The resul ti Iut| S evaporated in vacuo and the crude pr oduct
was used i i q ?ﬁf HZpimiddtl out any 20 further purification (99%. M5
(Turbo Spray): mz = 290.1 (MtH). d)
2- (4- Cyano- 2-f | uor o- phenoxynet hyl ) - benzoi ¢ mcid To a solution of
2- (4-cyano- 2-f 1 uor o- phenoxymet hyl ) - benzoi ¢ nepbyl ester (2.17 g, 7.6
mmol) in tetrahydrofuran (30 mM) was addes i om of |ithium hydroxide

nonohydrate (1.59 g, 38.03 ) in waté ) fd t he resulting mxture

was allowed 25 to stir at 25 ) . sol vent was renoved in vacuo,
the residue was diluted with =© washed with diethyl ether (2 Xx
15 m). The aqueous |ayer wasF'theh agi gd to pH 5 with 2N aqueous
hydrochloric acid and extracted wth-ethyl acetate (2 x 40 n). WO

2011/ 039130PCT/ EP2010/ 064217 - 105 - T onbi ned organic | ayers were
washed with water (2 x 25ml), brine, dried over sodiumsulfate, filtered,
and evaporated to afford the desired conpound as a colorless solid (909 .
M5 (Tur bo mz = 272.1 (MtH)

Spr :
2- (4- COyaho T%ﬁfqt 69@PBH@%W§/H@PH§FF1)ID B@ﬂeaﬂ@%ﬁwlqﬁé} fpm &436k- 5 To a
| ut f 3-fI b trile (1. Reg. No.
205 04°"0) HoBEa BB (20 iy el et S searestid 3 fioras. 0

o 2417 78BS EHEPRETr ey oot ot BhibasPimEiel s 8ot el or Toh o

The reaction m xture was f||tered and evaporated in vacuo. The residue was
purified bxn&gkgggwghronatography over silica gel

a) 4-[2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-

10 fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol and 4-bromomethyl-3-
fluoro-benzonitrile (105942-09-4). Brown sticky solid (69%). MS (Turbo Spray): m/z =

15  476.4 (M+H).

b) 2-(1-Cyclohexylmethyl-5.6-difluoro-1H-benzoimidazol-2-yl)-phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 1-
cyclohexylmethyl-5,6-difluoro-2-(2-methoxy-phenyl)-1H-benzoimidazole. Colorless solid

(62%). MS (Turbo Spray): m/z = 343.2 (M+H).



10 (8-10% et hyl acetate! n-hexane) to give the desired product as a yell ow
sticky solid (90%. MS (Turbo Spray): mz = 286.1 (MtH). Exanple 41

1- Cycl ohew9l2natd3y®o5, 6- di f | uor o- 2- 12- PCT/EP2010/064217
[3-fluoro-4-(1Htetrazol -5-y1)-phenoxymeghyl | 15 phenyl }-1H benzoi ni dazol e
The title conpound was prepared in anal ogg to Exanple 30, from4- [241-

. 1 :

cycl ohexyl ] b enleyl oxyl -2
-fluoro-b é&nzen S : WAL Mz =
519.4 (M+H). 20 I nter rredl at es WO 2011/ 039130PCT/ EP2010/ 064217 - 106 - a)
4- [ 2- (1 5

ohe d 1
- benzyl oxyl lﬂefcf) P%%‘iﬁ%%ﬂrep?refi ma gé}fo ]ﬂT—{é n@g azéatf)ﬁe%%r éél n
I t :
?gaGOg?/f I 30% 2%1?18}1{&52%29%‘{?9%&} ?Qbenzy oojf/?rl(?groﬁot%?tgyl Y ﬁlzo(})lrel)f File and
o oromoreC e s, 45 Ny Ay Bl L85 YL 011
[ 2- (5, 6-di fl uoro-1H benzoi m dazol - 2-y1) - benzyl oxyl -2-fluoro-benzonitrile

5 d) 5,6-Difluoro-2-(2-methoxy-phenyl)-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate ¢, from 4,5-
difluoro-benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and 2-methoxy-benzoic acid

(CAS Reg. No. 579-75-9). Brown solid (41%). MS (Turbo Spray): m/z = 261.2 (M+H).

10 Example 35

2-{4-Chloro-2-[2-methoxy-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazole

\z
2

@
O
O

IZ
Z

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
15 cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-methoxy-

benzonitrile. Off-white powder (23%). MS (Turbo Spray): m/z = 565.2 (M+H).

Intermediate

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-3-methoxy-benzonitrile




The title conpound was prepared in anal ogy to Exanple 40, internediate b,
from 2-(4- cyano- 3-fl uoro-phenoxynet hyl)-benzoyl chloride and

4,5-di f| wwoaehinsgsne- 1, 2-di ami ne 10 (CAS Reg. No. 76179P¢0ATpot10l0b4t yel | ow
solid (159 . MS (Turbo Spray): mz = 380 § (MtH) . ©)

2- (4- Cyano- 3-fl uor o- phenoxynet hyl ) - benzo? chlorlde The title conmpound was

Cyano 511 &&%Efﬁis%&%at PREE RS PEDaEA bR EE1 8 DA RBICE. B ﬁgéyc&wwﬂ
LS 88 s alBt- LR A Mg 258 PR E A &n}lt@renze ELS LSS on-
2-(4- Oyanoygo uo 31 BIRR B LNl RETER e P 01044 080U B, STRRH s

prepared in ana

ggggg.BNEIggy?%ﬁgﬁgggpra@?&Fﬁ?@eqég¥gh§g?ﬁhnethyI ester. Of-white solid

2- (4- Cyano- 3-fl uoro- phenoxynet hyl ) - benzoi ¢ acid nethyl ester WO
2011/ 03%130PCT/ EP2010/ 064217 - 107 - acid methyl ester (CAS Reg. No.
2417-73-4). Of-white solid (91%. MS (Turbo Spray): mz = 286.1 (M+H)
Exanple 42 5 2-14-Chloro-2- [2-fluoro-4-(1Htetrazol -5-y1)-benzyl oxyl
- phenyll - 1-gyisipposet yl met hyl 5, 6-di f | uor o- 1H benzoi m dazol e

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethoxyl}-phenyl)-1-cyclohexylmethyl-5.6-

difluoro-1H-benzoimidazole

10 The title compound was prepared in analogy to Example 30, from 4-{2-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxy]-ethyl}-benzonitrile.

Off-white powder (42%). MS (Turbo Spray): m/z = 549.2 (M+H).
Intermediate

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxy]-

15  ethyl}-benzonitrile

The title compound was prepared in analogy to Example 19, from 2-(1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19, intermediate a) and 4-(2-



The title conpound was prepared in anal ogy to Exanple 30, from 4-

[ 5-chl oro-2-(1-

cycl opentwbreetingdisd, 6- di f | uor o- 1H benzoi m dazol - 2- ye- phenosmpoemioygd2i 7
-3-fluorol0 benzonitrile. Of-white p0\/\_1d1edo_(31%. M5 (Turbo Spray): mz =
539. 2 (M+H). Interrredi ates a) 4-

5- Chl tyl 6-di f| H-b
E)henoxs:rgt fZWﬁ(’IP’O ¢ ?Bﬁefgpxéltg&r{%#&% 8'72@%%%&9”@02\7%1;% é%%ﬂ ed in

anal ogy to Exan K diate a, from 5-chloro-

2-(1-cycl oé@ﬁ?@‘?ﬂ&t‘h%%@f’gﬁﬂ uor o- 1H benzoi ni dazol - 2 yl) phenol and 4-

br onmonet hyl- 3-fl uor o-benzonitrile (CAS Reg. No. 105942-09-4). Brown solid
(95% . MS (Turbo Spray): mlz = 496.4 (M:tH). b)

5- Chl oro- 2- (1-cycl opentyl net hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenol
WO 2011/ 039130PCT/ EP2010/ 064217 - 108 - The title conpound was prepared in
anal ogy to 1§19, internediate a, from2-(4-

chl or o- 2- met hoXy-pheny1l) - 1- cycl opent yl net hy1- 5, 6- di f | uoro- 1H benzoi m dazol e
. Of-white solid (52% . MS (Turbo Spray): mz = 363.4 (M+tH). c¢)

2- (4-Chlpro-2- @ﬁbmyﬁsnmﬁnﬁéarhzol-scmitmasméryh%hbmxﬁ Sreghiyfiluor o- 1H benzoi ni d
azole 5 The title conpound was prepared i n anal ogy to Exanple 19,

i nt er nedi atc@clbhexiylidth?-1.é-difluoro-1H-benzoimidazole

chl or o- 2- net hoxy- pheny1l) - 5, 6-di f| uor o- 14 benzoi m dazol e (Exanpl e 19,
internedi ate c) and iodonet hyl - cycl opent ane (CAS Reg. No. 27935-87-1).
Brown sticky solid (50%9. MS (Turbo Spray): 377 1 (MtH). 10 Exanple
43 2- {4-Chloro-2 - [2 -fluoro-4- (1H -t 5- -b enzyl oxyl -phenyll

-1- (2 -cyclohexyl-ethyl) - 5, 6-difl uorj- 1H—5ben26' nmdazol e
F: : N\N

The title compound was prepared in analogy to Example 30, from 5-[5-chloro-2-(1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-thiophene-2-

10  carbonitrile. Off-white powder (14%). MS (Turbo Spray): m/z = 541.2 (M+H).
Intermediate

5-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-thiophene-2-carbonitrile

The title compound was prepared in analogy to Example 19, from 2-(1-cyclohexylmethyl-
15 5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19, intermediate a) and (5-
bromomethyl-thiophene-2-carbonitrile (CAS Reg. No. 134135-41-4). Brown solid (91%).

MS (Turbo Spray): m/z = 498.0 (M+H).

Example 38



The title conpound was prepared in anal ogy to Exanple 30, from
4-{5-chloro-2- [1-(2- 15

cycl ohexywoebtwd3dt3b, 6- di f | uor o- 1H benzoi m dazol - 2-yl | - plrem@mpgomeiobaghit - 3- f | uo
robenzonitrile. Col orless powder (22@©:,Nﬁ (Turbo Spray): mz = 567.4
(MtH) . Internedi ates a)

4- 15- Chl or q- ! i dazol - 2-yl | ph
enoxynet hyl2 1o LR GHE HEUSEPMeta Y aheRanesy IHMEAY 71564217 - 109
- The title d, W '_ _H)meﬂeS internmedi ate a,
from 5- chl o102 Otte; Jui) di f | uor o- 1H- benzoi m dazol - 2-yl

- phenol and 4- bronnnethyl 3- quoro benzonltrlle (CAS Reg. No.

105942-09-4). Brown sticky solid (81%. Ms (fTurbo Spray): mz = 524.0
(MtH) . 5 b) F
5- Chl or 0- 2-[ 1- (2- cycl ohexyl -et hyl ) -5, 6- difI
-phenol The title conpound was prepared |- ogy¥ t® Exanple 19,
intermediate a, from2-(4- chloro-2 -netho enyyyN-1- (2 -cycl ohexyl -

ethyl) -5,6 -difluoro-1H -ben-0|u dag oIe IorIes% powder (72% . MsS (Turbo
Spray): mz = 391.3 (MtH).
2- (4- Chl or o- 2- net hoxy- phenyl) Mclo I-ethyl) 5, 6-di fl uor o- 1H10

benzoi m dazol e The title conpound wag prepared in anal ogy to Exanple 19,
intermediate b, from 2-(4-

chl or o- 2- met hoxy- pheny1l) -5, 6-di f| uor o- enzoi m dazol e (Exanple 19,
internmediate ¢c) and (2-brono-ethyl)-cycl™dohexane (CAS Reg. No. 1647-26-3).
Brown sticky solid (73%. MS (Turbo Spray): mlz = 405.0 (M+H). 15 Exanple
44

0- 1Hgbenzoi m dazol - 2-yl

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
5 cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-
trifluoromethyl-benzonitrile. Off-white powder (37%). MS (Turbo Spray): m/z = 603.2

(M+H).
Intermediate

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

10  phenoxymethyl]-3-trifluoromethyl-benzonitrile

The title compound was prepared in analogy to Example 19, from 2-(1-cyclohexylmethyl-
5,6-difluoro-1H-benzoimidazol-2-yl)-phenol (Example 19, intermediate a) and 4-
bromomethyl-3-trifluoromethyl-benzonitrile (CAS Reg. No. 853368-32-8). Brown sticky
solid (96%). MS (Turbo Spray): m/z = 560.0 (M+H).

15

Example 39

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-

1H-benzoimidazole




2-14-Chloro-2- [2-fluoro-4-(1Htetrazol -5-y1)-benzyl oxyl

- pheny11-5, 6-di fl uoro- 1-pentyl 1H benzoi m dazole WD

2011/ 039M80RCaI/BPBO10/ 064217 - 1 1 0 - The title conpoulrdTER3010/0e42aT ed i N
anal ogy to Exanpl e 30, from 445-chl oro- 2:{.5, 6-

di fl uoro- 1- pent y1- 1H benzoi nmi dazol - 2- y1) -tthenoxynet hyl | - 3-f | uor o- benzoni tri
| e. Brown powder (10%. MS (Turbo Spray): piz = 527.4 (MtH). Internediates

5 a) 4-

[ 5- Chl oro-2- (5, 6-di fl uoro- 1- pentyl- 1H benz azg'= -y1) - phenoxynet hyl |
-3- fluoro-benzonitrile The title congdun phe red in analogy to
Exanple 5, internediate a, from H

5-chl oro2- (5, 6-di fl uoro-1-pen
4- br omoet hy1- 3-fl uoro- 10 beRzgphdr
powder (41% . MsS (Turbo Spray): m
5-Chl oro-2-(5, 6-di fl uoro- 1-pentyl- 1Mpe
conmpound was prepared in analogy to I e 19, internediate a, from 2-(4-
chl or o- 2- met hoxy- pheny1) -5, 6-di f|l uor o~pentyl - 1H benzoi m dazole. Of-white
powder 15 (33% . MS (Turbo Spray): mz = 351.4 (MtH). c)

2- (4- Chl or o- 2- net hoxy- phenyl ) -5, 6-di f| uoro- 1- pentyl- 1H benzoi m dazol e The
title conpdinditieaemppepdmesipieparedan egglogotokamplasil doni i Bchiede-at@- b, from
2- (4- chloro-2-net hoxy-phenyl)-5, 6-di fl uoro-1H benzoi m dazol e (Exanple 19,

i nt er medi atceclehexyhuethylntihsnzaimidasel-2-cheiragxymethyll G- Beorgybenppwjifile ponder

81% . MsS (Turbo Spr . 20 ink = 364.8 (M+H). Exanpl e 45
(819 <ColllorlPess pgwgglr)(ﬁ%). MS (Turbo Spray):(m/z|_:|)517.4 (MrTH).

i dazol - 2-y1) - phenol and

AS Reg. No. 105942-09-4). Brown
1.4 (MtH) . b)

9z0i m dazol - 2-y1) - phenol The title

5 Intermediates

a) 4-[5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-

fluoro-benzonitrile

The title compound was prepared in analogy to Example 19, from 5-chloro-2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenol and 4-bromomethyl-3-fluoro-

10  benzonitrile (105942-09-4). Brown solid (69%). MS (Turbo Spray): m/z = 474.4 (M+H).

b) 5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 2-(4-
chloro-2-methoxy-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole. Colorless powder

(66%). MS (Turbo Spray): m/z = 341.0 (M+H).

15 ¢) 2-(4-Chloro-2-methoxy-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
Chloro-2-methoxy-phenyl)-1H-benzoimidazole and bromomethyl-cyclohexane (CAS

Reg. No 2550-36-9). Brown solid (48%). MS (Turbo Spray): m/z = 355.3 (M+H).

d) 2-(4-Chloro-2-methoxy-phenyl)-1H-benzoimidazole




WD 2011/ 039130PCT/ EP2010/ 064217 - 111 - 2-14-Chl oro- 2-

[2-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl -phenyl}-5,6-difluoro-1-

(t et rahydwo-2pywea3t- yl met hyl ) - 1H benzoi m dazol e The t iPCTEPC@OpOLINT Was

prepared in anal ogy to Exanple 30, from4:,15-chloro-2-[5,6- 5

di fl uoro- 1- (t et rahydr o- pyr an- 2-yl net hyl’) ="IH benzoi m dazol - 2- yl | - phenoxynet h
A ) coo ! Y o _ _
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-phenol and 4- bronomnet hyl-3-fl uoro-benzonitrile (CAS Reg. No.
105942-09-4). Brown powder (32% . MS (Turbo Spray): mz = 512.4 (MH).
b)
5-Chl oro-2-[5, 6-di fl uoro-1-(tetrahydro-pyran-2-yl nethyl)-1H benzoi m dazol -2
-yl - 55 by 40 The titl e compound was prepared in anal ogy to Exanple
19, internediate a, from 2-(4-
chl or o- 2- et hoxy- phenyl) -5, 6-di fl uoro-1-(tetrahydro-pyran-2-yl net hyl) - 1Hben
zoi m dazol g-C{idhemlintceh ) Bl ifluob6 20 {2 - [WB1(oFurba HSptayol-5-) hendhGndh {IM-H) .
WD 2011/ 039130PCT/ EP2010/ 064217

phenyl}-1H-benzoimidazole

F

N\
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H
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The compound was prepared in analogy to Example 30, from 4-[2-(1-cyclohexylmethyl-
10  5,6-difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-benzonitrile. Yellow powder

(61%). MS (Turbo Spray): m/z = 519.0 (M+H).
Intermediates

a) 4-[2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-

benzonitrile

15 The compound was prepared in analogy to Example 19, intermediate b, from 4-[2-(5,6-
difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-benzonitrile and bromomethyl-
cyclohexane (CAS Reg. No. 2550-36-9). Yellow powder (69%). MS (Turbo Spray): m/z =

476.4 (M+H).

b) 4-[2-(5,6-Difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-3-fluoro-benzonitrile




- 112 - ¢)

2- (4- Chl or o- 2- et hoxy- phenyl) -5, 6-di fl uoro-1-(tetrahydro-pyran-2-yl net hyl) -
1Hbenzoi 'woaanls9130he titl e conmpound was prepared in an&Cogp2e10/0&eanpl e 19,
internediate b, from 2-(4-

chl or o- 2- met hoxy- pheny1l) - 5, 6- d|fluoro 1Hf%en20|n1dazole (Exanpl e 19,

34723, 82- 5)10 THBU S AdeA TSRS FUHBBISSHAE h 2T ORGSR AN
phenyii- 1 %37%405%%"#}@?%@%2 <§6%%ﬂ?4f‘ﬂ%%§hiﬁ sl PERD B
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[ 142, 2- dine opy uor o- BEnZo
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(Turbo Spra I nt'er d|a

4-15- Chlgr @*’@tﬂe]vc{le?al% W BRI ed RA %’éﬁ@tg\%v@ ?flel‘iéw'%lf?t The baneeiidared i?-y! 1 p
henoxymnet hyl | - 3-f | uor o- benzoni tri | 2011/ 039130PCT/ EP2010/ 064217

glacial acetic acid (15 ml), and sodium acetate was added to the solution, and the mixture
was refluxed for 13 h. The reaction mixture was cooled to 25°C, evaporated in vacuo, and
partitioned between dichloromethane and water. The biphasic mixture was cooled in an
ice bath, and neutralized with solid potassium carbonate while maintaining vigorous

10  stirring. The phases were separated, and the extraction was completed with additional
portions of dichloromethane. The combined organic extracts were dried over sodium
sulfate, filtered, and evaporated under reduced pressure. The crude product was purified
by flash chromatography over silica gel (15% ethyl acetate / n-hexane) to yield the desired

compound as a brown solid (16%). MS (Turbo Spray): m/z = 380.4 (M+H).

15 ¢) 2-(4-Cyano-2-fluoro-phenoxymethyl)-benzoyl chloride

To a suspension of 2-(4-cyano-2-fluoro-phenoxymethyl)-benzoic acid (1.0 g, 3.68 mmol)

in dichloromethane (15 ml) was added oxalyl chloride (0.45 ml, 4.79 mmol), followed by a
drop of N,N-dimethylformamide, and stirred for 12 h at 25°C. The resulting clear solution
was evaporated in vacuo and the crude product was used in the next step without any

20 further purification (99%). MS (Turbo Spray): m/z = 290.1 (M+H).

d) 2-(4-Cyano-2-fluoro-phenoxymethyl)-benzoic acid

To a solution of 2-(4-cyano-2-fluoro-phenoxymethyl)-benzoic acid methyl ester (2.17 g,
7.6 mmol) in tetrahydrofuran (30 ml) was added a solution of lithium hydroxide
monohydrate (1.59 g, 38.03 mmol) in water (30 ml) and the resulting mixture was allowed
25 to stir at 25°C for 12 h. The solvent was removed in vacuo, the residue was diluted with
water (20 ml), washed with diethyl ether (2 x 15 ml). The aqueous layer was then acidified

to pH 5 with 2N aqueous hydrochloric acid and extracted with ethyl acetate (2 x 40 ml).



- 113 - brononet hyl- 3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Light
brown solid (959 . MS (Turbo Spray): nmlz = 483.8 (MtH). D)

5- Chl or o-woO20t(@9Bedi net hyl - propyl) - 5, 6-di f| uor o- 1H benroirmprdanob4227 y| |

- phenol The title conpound was pr epar_ﬁﬂqi_n anal ogy to Exanple 19,
intermediate a, from2-(4- 5 chloro-2 - oxy-phenyl) -1- (2,2

( gggg?? L %@2&@@%@%‘2&2 &%geiv_'?afh?&,%ﬁi_w”;‘t%) 2% BinI Rk R ROV um
T dazol e TRUTTIGRL AR GoEREt I e B el Bl ke

i nt er nedi at = £ 25.(47
chl oro- 2- nel\?%gl;&/r%(ﬁ%ghayl)m/g_23-?731%@651#2) 1H benzoi m dazol e (Exanple 19,
internediate c) and 1-brono-2, 2-di net hyl - propane (CAS Reg. No. 630-17-1).
Light brown) $qhidab8O%uoBHe AU AR RPN Bhz0ilhdd TeBfPested MHH) . Exanpl e 47 15
2-14-Chl oro-2- [2-TTuoro-4-(1Htetrazol -5-y1I)-benzyl oxyl
- phenyl }-5, 6-di fluoro-1- (tetrahydro-pyran-4-ylmethyl)-1H benzoi m dazol e
zTLhist I L : £ W%n%-%&@%—ﬁ?dﬂo@y%@ﬁédﬁﬂyﬂé Q.25x8MhRoBGAS RGMNo. 405-04-
-15-chl oro-2-[5, 6-

di f1 uor o- 1-9) ireideadi¢dr@mbywasuddied kesaimyhrbod e ben 01 30 0@ 70| - ardyd-|
- phenoxynet hy11- 320 fl uoro-benzonitrile. Colorless powder (38%. Ms (Turbo
Spray): m brembbletiyl-bhiddic acilDefFlast@3I ERNPEIMAPCAS WeOMR 2E17-134h and the
| nt er nedi at es

resulting solution was heated to reflux for 12 h. The reaction mixture was filtered and

evaporated in vacuo. The residue was purified by column chromatography over silica gel
10 (8-10% ethyl acetate / n-hexane) to give the desired product as a yellow sticky solid (90%).

MS (Turbo Spray): m/z = 286.1 (M+H).

Example 41

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[3-fluoro-4-(1H-tetrazol-5-yl)-phenoxymethyl]-

F
N~
0 4

N
H

15  phenyl}-1H-benzoimidazole

Z=Z

F N
N
E N

The title compound was prepared in analogy to Example 30, from 4-[2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-benzyloxy]-2-fluoro-benzonitrile.

Off-white powder (52%). MS (Turbo Spray): m/z = 519.4 (M+H).

20 Intermediates



a)

4-15-Chl oro-2-[5, 6-di fl uoro-1-(tetrahydro-pyran-4-yl nmethyl)-1H benzoi m dazo
| -2- yl Iwophewvissasnet hy11- 3-f | uoro-benzonitrile The ti PCa/EPoOMOOGH2M7 WaS
prepared in anal ogy to Exanple 5, inter ate a, from5-chloro- 5 2-

[ 5, 6-difluoro-1- (tetrahydro pyran 4-yl methyl) - 1H benzoi mi dazol - 2-yl |

- phenol and b thyl- I Q- benzq |tr|Ie S .

Hugro- hid-bepzg igda

105942- 09- 4 J 5 5 H) .
b) i

5- Chl or o- 2 2EBZIES | o o 1- (t et r ahydr o- pyr an- 4- yI met hyl ) - 1H benzoi mi dazol -
-yII - phenol 10 The title conpound was prepared in anal ogy to Exanpl e

t -(4- .
chi or 0. 5 et BmpblfNGS pibfared in snalogy o Frample sy intermedioge by from s
z §,. m dazol @5 s o QS rb e s bRRVHRE 44820y 1) - DR {10 PR AR RYenzo i Ale an§79- 2 (MH).
2- (4- Chlor grémbRie M MHEAYAD (A SRE. Nlous50- 96-01. €1 dha obiosol (886 g met hyl ) -

1Hbenzoi m dazole 1 he title conpound was prepared in anal ogy to Exanpl e
19, i nt er mettiafosSpay)f e 474 #(M+H).

chl or o- 2- net hoxy- phenyl) 5, 6-di fl uor o- 1H benzoi m dazol e (Exanple 19,
internedi ate c) and 4-brononet hyl -tetrahydro-pyran (CAS Reg. No.

125552- 89- ) 4-[Ri(gletdifinomnl H diendoitR@84pl-2 WB - by loay [Spiflapyo-bedzon#riB93. 3 ( M+H) .
20 Exanple 48 WD 2011/039130PCT/ EP2010/ 064217 - 115 - The title conpound
was prepared in analogy to Exanple 19, from 2-(1-benzyl-5, 6-

di f 1 uor o- 1Fhig¢itle cpmipdandwagpreppred-in hndogytprfeinmﬂea‘kﬁ;llntermedlateb from 2-(4-

1- br omonet hy1- 3- chl or obenzene (CAS Re . 766-80-3). Col orl ess powder
(84% . M5 (Yanbdflggrerphenqyymethyd) hgzw%l chigride. anfldsSedifar rbengene-1,2-diamine

10 (CAS Reg. No. 76179-40-3). Light yellow solid (15%). MS (Turbo Spray): m/z = 380.2

(M+H).

¢) 2-(4-Cyano-3-fluoro-phenoxymethyl)-benzoyl chloride

The title compound was prepared in analogy to Example 40, intermediate ¢, from 2-(4-
cyano-3-fluoro-phenoxymethyl)-benzoic acid. The so-obtained crude yellow liquid was
15 used in the next step without any further purification. MS (Turbo Spray): m/z = 290.0

(M+H).

d) 2-(4-Cyano-3-fluoro-phenoxymethyl)-benzoic acid

The title compound was prepared in analogy to Example 40, intermediate d, from 2-(4-
cyano-3-fluoro-phenoxymethyl)-benzoic acid methyl ester. Off-white solid (80%). MS

20 (Turbo Spray): m/z = 272.2 (M+H).

e) 2-(4-Cyano-3-fluoro-phenoxymethyl)-benzoic acid methyl ester

The title compound was prepared in analogy to Example 40, intermediate e, from 2-

fluoro-4-hydroxy-benzonitrile (CAS Reg. No. 82380-18-5) and 2-bromomethyl-benzoic



a) 2-(1-Benzyl-5, 6-difluoro-1H benzoi m dazol - 2-y1) - 5-chl or o- phenol The
title conpound was prepared in analogy to Exanple 19, internediate a, from
1- benzyIw@-20t/hi30r o- 2- net hoxy- phenyl) - 5, 6- di f | uor o- 1HPb@&EPRII0I06ER2DI €.

Col orl ess 10 powder (90% . NS (Turbo Spr . mz = 370.9 (MtH). b)

1- Benzyl- 2- (4 chl or o- 2- net hoxy- phenyl)'B -di fl uor o- 1H benzoi m dazol e The

title conpou pre in_ an i from
2 (4- chl oRgizn %?lﬁa%@gﬁﬁ )Ncs2% AL DGR 5@@@1%@56@%@&%& e

i ntermedi ate q) qrh%éggnnethyl benzene (CAS Reg. No. 100-39-0). Brown
sticky sol iy (8%%% (Turbo Spray): mz = 385.2 (M+H). Exanple 49

1- Benzyl- 2- (4-chl or o- 2- cycl opent yl net hoxy- phenyl) -5, 6-di f| uor o- 1H benzoimd
azole WD 2011/039130PCT/ EP2010/ 064217 - 116 - The title conpound was
prepared in anal ogy to Exanple 19, from 2-(1-benzyl-5, 6-

di fl uor o- 1H benzoi m dazol - 2-y1) - 5- chl or o- phenol (Exanple 48, internediate
a) and brogy jWhycycl opentane (CAS Reg. No. 3814-30-0). Col orless powder
(33%. M rbo Spray): mz = 453.0 (MtH). Exanple 50

1- Benzyl- 2- (4-chl oro- 2-cycl opr opyl net hoxy- pheny1) -5, 6-di fl uoro- 1H benzoim d
azole 5 2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclopentylmethyl-

e
LS
o

5,6-difluoro-1H-benzoimidazole

=" Nz
\ /
z=z

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
cyclopentylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenoxymethyl]-3-fluoro-

10  benzonitrile. Off-white powder (31%). MS (Turbo Spray): m/z = 539.2 (M+H).

Intermediates

a) 4-[5-Chloro-2-(1-cyclopentylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
15 2-(1-cyclopentylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenol and 4-
bromomethyl-3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Brown solid (95%). MS

(Turbo Spray): m/z = 496.4 (M+H).

b) 5-Chloro-2-(1-cyclopentylmethyl-5.6-difluoro-1H-benzoimidazol-2-yl)-phenol




10 The title conpound was prepared in anal ogy to Exanple 19, from
2-(1-benzyl-5,6- difluoro-1H benzoi m dazol -2-yl)-5-chl oro- phenol (Exanple
48, interwednatsIg) and brononet hyl - cyclopropane (CAS RegI/HRe010/06217 34-5) .
Col orl ess powder (70% . M5 (Turbo Spray); z 425. 3 (N%FD WO

2011/ 039130PCT/ EP2010/ 064217 -117- 4- 1? (1 -B enzyl-5,6-difluoro-1H -b
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[2-(1- Benzﬁglésghd %%aorS(Iﬁﬂﬁ)%¥%Wn¥%528P§é£¥&fDS-chIoro-phenoxynethyl

-benzoic acid nethyl ester 10 The title conmpound was prepared in anal ogy
to Exanpl e 5y (b6 edindiifod: pieni lzé\;clopentvlmethvl 5,6-difluoro-1H-benzoimidazole
benzyl-5, 6-di f T uor o- LFH benzoi m dazol - 2-y1)-5- chf or o- phenol { Exanpl e 48,
i nternedi ate a) and 4-brononet hyl -benzoic acid nethyl ester (CAS Reg. No.
igléxn 513) Tél?rtf{ﬂ‘é"&oﬁﬁ)bﬁﬁaV@Qbfe@al(eaﬁ%nalﬁ@ o BxaBP1SHY, audrmdlide 5, fodd 204( M-H) .
anpl e -

[ 2- (1- BenzyhtdpoB-shiefhlodpiphedity-bendifisiod Bid PenZoiildazdleqBkanhplephanexyeBhttyd) | -
phenoxyl -acetic acid

and iodomethyl-cyclopentane (CAS Reg. No. 27935-87-1). Brown sticky solid (50%). MS

(Turbo Spray): m/z = 377.1 (M+H).

10 Example 43

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2-cyclohexyl-ethyl)-

o
ootes
X

5,6-difluoro-1H-benzoimidazole

=" =
\ /
z=z

The title compound was prepared in analogy to Example 30, from 4-{5-chloro-2-[1-(2-
15 cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenoxymethyl}-3-fluoro-

benzonitrile. Colorless powder (22%). MS (Turbo Spray): m/z = 567.4 (M+H).

Intermediates

a) 4-{5-Chloro-2-[1-(2-cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-3-fluoro-benzonitrile




WO 2011/ 039130PCT/ EP2010/ 064217 - 118 - The title conmpound was prepared
in analogy to Exanple 4, from{4- [2-(1-benzyl-5,6- difluoro-1H -b en

zoi m dazowo20tyi¥1305 - chl oro-p henoxynet hyl | -p henoxy} pca@Peito/oeitd net hyl
ester. Colorless powder (39%. MS (Turbo 0':goray) mz = 535.5 (MtH). 5

I nternedi ate {4-

et B A R S e R R
benzy 5. 62T S R e BURYGY i feP yfﬁlzqsméf}ﬂzglr%mr?éwaﬁ kil e 48,
'(g;gr Reg. ah%om%%ﬁw@%‘o%ybv %%Snm”ﬁﬁ% ALY oS IR RS w2
1 (SgQCﬁI gyg%en%ﬁ@fﬁ)g&aﬁ 6](}/(2)_25265) ((I:VH oro- benzyl oxy) - phenyl | -5, 6-di fl uoro

- 1H15 benzoi m dazole WO 2011/ 039130PCT/ EP2010/ 064217
5 b) 5-Chloro-2-[1-(2-cyclohexyl-ethyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 2-(4-
chloro-2-methoxy-phenyl)-1-(2-cyclohexyl-ethyl)-5,6-difluoro- 1H-benzoimidazole.

Colorless powder (72%). MS (Turbo Spray): m/z = 391.3 (M+H).

¢) 2-(4-Chloro-2-methoxy-phenyl)-1-(2-cyclohexyl-ethyl)-5.6-difluoro-1H-

10 benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and (2-bromo-ethyl)-cyclohexane (CAS Reg. No. 1647-26-3). Brown sticky solid (73%).

MS (Turbo Spray): m/z = 405.0 (M+H).

15

Example 44

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5,6-difluoro-1-pentyl-

1H-benzoimidazole
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- 119 - The title conpound was prepared in analogy to Exanple 19, from
5-chl oro-241-(3- chloro-benzyl)-5, 6-difluoro-1H benzoi m dazol -2-yll -phenol
and 1- br oworzetingd138- chl or o- benzene (CAS Reg No 766- 8@CI)EP2@0l0o21ESS
powder (31%. Ms (Turbo Spray): mz = Z‘EC? 5 Internmedi ates a)

5-Chl oro-2-[1-(3-chl oro-benzyl) -5, 6-di fl o- 1H ben20| mdazol 2-yll -phenol

The 1t Sqm t&’l‘é@gm@%ﬁnmg)g&%&eﬁ?ﬂ G QAP S P15 WL TRt 2

Tt T S S R e

1-(3-Chlor n ) chl th 1)-5,6-difluoro-1H benzoimd
azol e The %OW% IZ@% i ounngt%0 ;?%éyéare 85%1 QQI ogy to Exanple 19,

intermediate b, from 2-(4-

chl oro- 2- ”‘i‘h@%&li%?”yl) -5, 6-di fl uoro- 1H benzoi m dazol e (Exanple 19,

i nternmedi ate ¢) and 1-brononet hyl- 3-chl oro-benzene (CAS Reg. No. 766-80-3).
Brown sticky solid (95% . MS (Turbo Spray): mlz = 419.2 (M+H). 15 Exanple
54 5 a)4-[5-Chloro-2-(5,6-difluoro-1-pentyl-1H-benzoimidazol-2-yl)- Dhenoxvmethvl] 3-

1- (3- Chl oro- benzyl) - 2- (4- chl or o- 2- cycl opent yl net hoxy- pheny1) -5, 6-di fl uoro-1
Hbenzoi m ddzekebendRitZi11/ 039130PCT/ EP2010/ 064217

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-(5,6-difluoro-1-pentyl-1H-benzoimidazol-2-yl)-phenol and 4-bromomethyl-3-fluoro-
10  benzonitrile (CAS Reg. No. 105942-09-4). Brown powder (41%). MS (Turbo Spray): m/z =

484.4 (M+H).

b) 5-Chloro-2-(5,6-difluoro-1-pentyl-1H-benzoimidazol-2-yl)-phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1-pentyl-1H-benzoimidazole. Off-white powder

15 (33%). MS (Turbo Spray): m/z = 351.4 (M+H).

¢) 2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-1-pentyl-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 1-bromo-pentane (CAS Reg. No. 10-53-2). Brown powder (81%). MS (Turbo Spray):

20 m/z=364.8 (M+H).

Example 45



- 120 - The title conmpound was prepared in analogy to Exanple 19, from
5-chl oro-241-(3- chloro-benzyl)-5, 6-difluoro-1H benzoi m dazol -2-y11- phenol
(Exanpl e ¥08,20imBer3nedi ate a) and brononet hyl - cycl opent areT(EBAB0Re17 NoO.
3814-30-0). Col orl ess powder (29%. I\/S_(1T+|1rpo Spray): mz = 487.1 (M+H).
Exanmpl e 55

1- (3-Chl orq- --56d|fluor01
Hbenzoi ni da s HHHOTO14e (181 - febrazal 2l ) ReRZ Y000 RIeR Y, M85t 0o Exanpl e
19, from 5- chIRr 1
chl or o- benzyty=5,6="dr I torc DENZC B8P €2- y11- phenol (Exanpl e 53,
internedi ate a) and br ononet hyl - cycl opropane (CAS Reg. No. 7051-34-5).

Col orl ess powder (22% . M5 (Turbo Spray): n#gz = 459.3 (M+H). 15 Exanple 56
4-15-Chl oro-2-[1-(3-chl oro-benzyl) -5, 6-di f| Ueeo- 1Hyhenzoi m dazol - 2-yl | -
phenoxyrmet hy11- benzoic acid WD 2011/ 039 @ 2010/ 064217 -121 - The
title conpound was prepared |n anal ogy 1o Nanf| e 4-Nfrom

4-15- chlor02[1(3- N H

chl oro- benzy1) -5, 6-di fl uoro- 1H- Z0i yr -Z}lyll-phenoxyrret hyl1l- benzoic

acid nmethyl ester. Of-white Rfowder N38%—NM5 (Turbo Spray): mz = 439.4
0

( MrH) .

The title compound was prepared in analogy to Example 30, from 4-{5-chloro-2-[5,6-
5 difluoro-1-(tetrahydro-pyran-2-ylmethyl)-1H-benzoimidazol-2-yl]-phenoxymethyl}-3-

fluoro-benzonitrile. Off-white powder (43%). MS (Turbo Spray): m/z = 555.1 (M+H).

Intermediates

a) 4-{5-Chloro-2-[5,6-difluoro-1-(tetrahydro-pyran-2-ylmethyl)-1H-benzoimidazol-2-

yll-phenoxymethyl}-3-fluoro-benzonitrile

10  The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-[5,6-difluoro-1-(tetrahydro-pyran-2-ylmethyl)-1H-benzoimidazol-2-yl]-phenol and 4-
bromomethyl-3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Brown powder (32%).

MS (Turbo Spray): m/z = 512.4 (M+H).

b) 5-Chloro-2-[5,6-difluoro-1-(tetrahydro-pyran-2-ylmethyl)-1H-benzoimidazol-2-yl]-

15 phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1-(tetrahydro-pyran-2-ylmethyl)-1H-

benzoimidazole. Off-white powder (66%). MS (Turbo Spray): m/z = 379.2 (M+H).



5 Internedi ate
4-15-Chl oro-2-[1-(3-chl oro-benzyl) -5, 6-di fl uoro-1H benzoi m dazol - 2-yl | pheno
xynet hyl Iwbenmaizgidaci d net hyl ester The titl e conpoundPaaEPpeiepes2et i N
anal ogy to Exanple 5, internediate a, ,E 5-chl oro2-

[ 1- (3-chl oro-benzyl)-5, 6-difluoro- 1H ben m dazol - 2-yl |

- phenol (Exanpl e
53, 10 inte rm| | I -beqzlc agld rreth I CAS
Reg. No. 244 ‘ i X FOE O L A Gy RASDY ; mz =
553.1 (I\/HrHﬁ Exa;@. Ie1 57 (4 15 Chl or o- 2-
[1-(3-chlo €5 6-di f| uor o- 1H benzoi ni dazol -2-yl |1 - 15

pheﬂoxyme]t hy1l1l- phenoxy) - acetl c acid WO 2011/ 039130PCT/ EP2010/ 064217 - 122
- T
(4. 15- chi orbeRp A GoURT 8t ERBLRH ) n@0R) GBI Rt b

-ph 9 (Y3
( 'FI)'u ?ng ég‘: ggbblrl) ﬁ%%@%%ég)fh@ﬁﬁh% (ﬁﬂhﬁrtogf[ll I%%é&ghﬂzole%kﬁrﬁplg qmﬁferl(ng&ﬁe 9)

5(4-15-@&nl %a%&%&ﬁﬁq&@am@@a)p%;)axﬁc@sctté‘gl NOr D7 kigbenzeioRdsd/ler &390%). -
phenoxynet hyll- phenoxy)-aceti'c acid methyl "ester The title conpound was
prepared i MSURIBEBpEA):ExapIs HeMmiAyer medi ate a, from 5-chl oro2-

[ 143- chl or o- benzyl) -5, 6-di f| uor o- 1H benzoi m dazol -2-yl | -phenol (Exanple
53, internmediate a) and (4-brononethyl - phenoxy)-acetic acid nmethyl ester
(CAS Reg. No. 10 104508-23-8). Brown sticky solid (74% . M (Turbo Spray):
mz = 583.4 (MH).

Example 46

10  2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2,2-dimethyl-

propyl)-5.,6-difluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 30, from 4-{5-chloro-2-[1-(2,2-
dimethyl-propyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenoxymethyl}-3-fluoro-

15 benzonitrile. Light brown solid (31%). MS (Turbo Spray): m/z = 526.6 (M+H).
Intermediates

a) 4-{5-Chloro-2-[1-(2,2-dimethyl-propyl)-5.6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-

20  2-[1-(2,2-dimethyl-propyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol and 4-



Exanpl e 58 344-12- [4-Chl oro-2(2-chloro-benzyl oxy) - phenyl |

-5,6-di fl uoro-benzoi m dazol -1- 15 ylnmethyl | -phenyl)-propionic acid WO
2011/ 039MSORCI/BPB0O10/ 064217 - 123 - The title conpoundPaagEprpeiepe2ed in
anal ogy to Exanple 4, from 344-12-[4- chlﬂ? 242- chl or o- benzyl oxy) - phenyl |
-5,6 -di fI uoro b enzoi m dazol -1 -yl neth -phenyl) -propionic acid nethyl

t Turb 67. 2 . .
?flt :; medi at é é%ﬂtﬂﬁl HZ(%H&@‘F g&% ég%ﬁoo%%éﬁ)%y%oﬁlﬁ§%%ﬂ)ﬁplld
-5,6-difl I t hyl.l - ph 1)- ioni id t hyl
ester  The'f ?efﬁﬁ%@%‘m SRR SnSPﬁg)y PL"E'XSRLFSEB, from
3-14-[ 244-chl or o- 2- hydroxy phenyl) 5, 6-di f | uor o- ben20| m dazol - 1-yl net hyl |
ig&gnél} pr Nho.-3 B il g g 0 ! engene

eg. . . Br OW % . 1 P a0

581.0 (M+H). b) 3-14-
[ 244- Chl or m%ﬁm%%m&@%ygkepépeﬁ i hﬁélHQFt% E%%%‘Pé 19, Qﬁa%ediawa rf?&nwl(h

phenyll-propionic acid nethyl ester The title conpound was prepared in
anal ogy 3 o Rl ethdxy ipRbeyNRAD at @nrthyl Heopyd)-3.4=difldoro- 1 H-benzoimidazole.
(4- chl or o- 2- net hoxy- phenyl) 5, 6-di fl uoro-benzoi m dazol - 1-yl met hyl | - pheny11-
15 prOpl oNiGoledtdssl p o eYBoBE NS (TEBbSptEFMA 330.@19%1). M5 (Turbo Spray):
m z 457.3 (MtH). «c¢) 3-14-
[244 Chl or o- 2- net hoxy phenyl) 5,6-difl uor o- ben20| mdazol 1-yl methyl | -
pheny11- pr @p-d#hiChlami i , gsiyBr1 - (21 DO \Wwaso-pHepar ed in
anal ogy to Exanpl e 19 |nterrred| at e b, from2 (4-

benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
10  chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 1-bromo-2,2-dimethyl-propane (CAS Reg. No. 630-17-1). Light brown solid (20%).

MS (Turbo Spray): m/z = 365.1 (M+H).

Example 47

15 2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5.6-difluoro-1-

(tetrahydro-pyran-4-ylmethyl)-1H-benzoimidazole

<
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O
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The title compound was prepared in analogy to Example 30, from 4-{5-chloro-2-[5,6-
difluoro-1-(tetrahydro-pyran-4-ylmethyl)-1H-benzoimidazol-2-yl]-phenoxymethyl}-3-

20 fluoro-benzonitrile. Colorless powder (38%). MS (Turbo Spray): m/z = 555.0 (M+H).



20 chl or o- 2- met hoxy- pheny1l) -5, 6-di fl uor o- 1H benzoi m dazol e (Exanple 19,
internmedi ate ¢) and 3(4-brononet hyl - phenyl)-propionic acid nethyl ester
(CAS Reg.Wh0113860¢- 18- 2). Brown sticky solid (75% . NSPCToph@oSp2ay): mz
= 471.0 (M+tH). Exanple 59 WD 2011/ 0391 / EP2010/ 064217 - 124 - 3 -14-
[2- (4-Chloro-2 -cyclop entyl met hoxy- phe{;> -5,6 -difluoro-b

enzoi m dazql -1 - | met hyl | -phenyl | -propionic acid The title conmpound
was prepargﬁt—ef—‘ﬁi‘gﬁéﬁogy to Exanple 4, from 3-14-[2-(4-chloro-2- 5

cycl opentyl met hoxy- phenyl ) -5, 6-di f| uoro- benzoi m dazol - 1-yl met hyl | - phenyl | -p

ropiontc 2cd aRtiulo. 29t el bl N B RYVEIET (2R VB ATHLRRSRIBN | 2

[ 2- (4-Chl or, SUeHRAROE BLARS Aoy, oheRAY 1) - 5, 6-di f | uor o- benzoi m dazol - 1-
yl met hyl | @h@yﬁ&pmgﬁvm—c—aﬁ%—r@&ﬂy ester 10 The title conpound was
prepared in anal ogy to Exanple 19, from 3-1442-(4-chloro-2-

hydr oxy- phe[@ﬁé%ﬂtl@%o&gghﬁﬁ Has greeg&a% Hh&lé%}pﬂt E]xa}ﬂp'[@é ki RRARY! thorRB0MIGAL C

acid nethyl ester anpl e i nt er med nd br ononet hyl - cycl opent ane

( ngg Regs Pzﬂ)s @&ﬂﬁor@@ =(Rkrah R QWY Tk I4CH M BB ﬂ{(b%ﬁ%lml&ﬁo( Ty1bsheRRr #yd 4- M Z

bromomethyl-3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Light brown solid

(95%). MS (Turbo Spray): m/z = 511.9 (M+H).

b) 5-Chloro-2-[5,6-difluoro-1-(tetrahydro-pyran-4-ylmethyl)-1H-benzoimidazol-2-yl]-

phenol

10 The title compound was prepared in analogy to Example 19, intermediate a, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1-(tetrahydro-pyran-4-ylmethyl)-1H-

benzoimidazole. Colorless powder (48%). MS (Turbo Spray): m/z = 379.2 (M+H).

¢) 2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-1-(tetrahydro-pyran-4-ylmethyl)-1H-

benzoimidazole

15 The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 4-bromomethyl-tetrahydro-pyran (CAS Reg. No. 125552-89-8). Light brown solid

(29%). MS (Turbo Spray): m/z = 393.3 (M+H).

20 Example 48

1-Benzyl-2-[4-chloro-2-(2-chloro-benzyloxy)-phenyl]-5,6-difluoro-1H-benzoimidazole




15 Exanpl e 60 3-14-

[ 2- (4- Chl oro- 2- cycl opr opyl nmet hoxy- phenyl) -5, 6-di f| uor o- benzoi m dazol - 1-

yl met hyl Iwephawgbi3epr opi oni c acid WO 2011/ 039130PCT/ EP2ZOFPLO6ARLT7 - 125 -
The title conpound was prepared in anal o to Exanple 4, from
3-14-[2-(4-chl oro-2- cycl opropyl net hoxy- ptienyl ) -5,6 -difluoro-b
enzoi m dazol -1 -yl nmethyl] -phenyl} -proplonlcqaC|d nmet hyl ester. Colorless
powder (43% . MsS (Turbo Spray): mz = 497.2 ( 5 Internedi ate 3- 14-

[ 2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl) 5uoro benzoi m dazol -

yl met hyl | -phenyl|-propionic acid nmethyl egter e title conpound mas
prepared in anal ogy to Exanpl e E9 (o] 3 M42- (4-chl oro- 2-

hydr oxy- phenyl) -5, 6-di f | uor o- ben @ pt hyl | - phenyl | - propi oni c
acid nmethyl 10 ester (Exanple 59 —-- b) and

br ononet hyl - cyclopropane (CAS Reg. No. |705§- 34-5). Brown solid (54% . M

(Turbo Spray): mz 511.2 (M+H). Exanp 3-
[2-(4-Ch|oro-2-cyc|openty|nethoxy phenyl) -di fl uor o- benzoi m dazol - 1-yl e
thyll - 15 benzoic acid

The title compound was prepared in analogy to Example 19, from 2-(1-benzyl-5,6-
difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol and 1-bromomethyl-3-chloro-
benzene (CAS Reg. No. 766-80-3). Colorless powder (84%). MS (Turbo Spray): m/z =

5 494.8 (M+H).
Intermediates

a) 2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol

The title compound was prepared in analogy to Example 19, intermediate a, from 1-
benzyl-2-(4-chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole. Colorless

10 powder (90%). MS (Turbo Spray): m/z = 370.9 (M+H).

b) 1-Benzyl-2-(4-chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and bromomethyl-benzene (CAS Reg. No. 100-39-0). Brown sticky solid (81%). MS

15 (Turbo Spray): m/z = 385.2 (M+H).

Example 49

1-Benzyl-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1H-benzoimidazole




WO 2011/ 039130PCT/ EP2010/ 064217 - 126 - HO The title conpound was prepared
in analogy to Exanple 4, from3- [2-(4-chloro-2- cycl opentyl net hoxy-phenyl)
-5,6 - diwbuoria3piden zoi m dazol -1 -yl methyl] -benzoic aecu/Rredlopbs2est er.
Of-white powder (43% . MS (Turbo Spray_),“éqz = 497.4 (M+tH). 5
Internediates a) 3-

[ 2- (4- Chl oro- 2- cycl opent yl met hoxy- phenyl ) -5, 6-dif| uor o- benzoi m dazol - 1-

yl methyl | -benzoic acid nmethyl ester The ti npound was prepared in
anal ogy to Exanple 5, internediate a, fromo3- [ 4-

chl or o- 2- hydr oxy- phenyl ) - 5, 6- di fixyorg: banzomidazol - 1-yl net hyl | - benzoi ¢
acid nethyl 10 ester and brormrretc @ e (CAS Reg. No. 3814-30-0).
Brown sticky solid (72% . M (TurboSpray): W% = 511.2 (MH). b) 3-

[ 2- (4- Chl or o- 2- hydr oxy- phenyl ) - 5, 6-di f| yor gz benzoi m dazol - 1- yl net hyl |
-benzoic acid nethyl ester The title cund was prepared in analogy to
Exanple 19, internediate a, from3- [2-(4K.28 chloro-2 -nethoxy-p henyl)
-5,6 - difluoro-b en zoimdazol-1 -ylnmethyl] -benzoic acid nethyl ester.
Of-white powder (50% . MS (Turbo Spray): mz = 428.7 (MtH). WO

2011/ 039130aReTitieR8ApB1RAG 434 frepared in analogy to Example 19, from 2-(1-benzyl-5,6-

difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol (Example 48, intermediate a) and
bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Colorless powder (33%). MS

5 (Turbo Spray): m/z = 453.0 (M+H).

Example 50

1-Benzyl-2-(4-chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1H-benzoimidazole

10 The title compound was prepared in analogy to Example 19, from 2-(1-benzyl-5,6-
difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol (Example 48, intermediate a) and
bromomethyl-cyclopropane (CAS Reg. No. 7051-34-5). Colorless powder (70%). MS

(Turbo Spray): m/z = 425.3 (M+H).

15 Example 51



The title conpound was prepared in anal ogy to Exanple 19, internediate b,
from 2-(4- chloro-2-nethoxy-phenyl)-5, 6-difluoro-1H benzoi m dazol e (Exanpl e
19, interwedoams9s) and (3-brononet hyl - benzoi ¢ aci d net REI/EPSt10/064L245 Reg.
No. 1129-28-8). Brown sticky solid (6796:1$¢i(TUrbo Spray): mz = 443.2
(MtH). 5 Exanple 62 4-

[ 2- (4-Chl oro-2-cycl opent
t hyl | benz oidel2aldFEnzylno gyl SRR PAIHE
4, from 4- [2-(4-chloro-2-

cycl opent y2#&t hoxy- phenyl ) - 5, 6- di f | uor o- benzoi ni dazol - 1- yl net hyl | - benzoi ¢
acid nethyl ester. Of-white powder (77% . MS (Turbo Spray): nmlz = 497.6
(MtH) . I nternedi at es a) 4-
[ 2- (4- Chl or 0- 2- cycl opent yl net hoxy- phenyl ) fior o- benzoi m dazol -1- 15
yl met hyl | -benzoic acid nethyl [ mound was prepared in
anal ogy to Exanple 5, i nt er me8i chl oro-2 - hydroxy-p
henyl) -5,6 - difluoro-b en zo -benzoi c acid net hyl
ester (Exanple 61, internedi ate -cycl opent ane (CAS Reg.
No. 3814- 30-0). Brown solid (92%. : mz = 511. 3 (MHH)

WO 2011/ 039130PCT/ EP2010/ 064217 - 128 [2 - (4-Chloro-2

- hydr oxy- phenyl) -5,6 -difluoro-benzoi n\g&zol -1 -yl nethyll -benzoic acid
nmet hyl ester The title conpound was prepared in anal ogy to Exanple 19,
intermediate a, from4- [2-(4-

chl or o- 2- mdthkaily cpmebyhd was prephfeld i analbgnodixaipbealfroln y1[2E!1 byhiyl-5lsenzoi ¢
acid nethyl 5 ester. Colorless solid (67%. M (Turbo Spray): mz = 429.0
(MtH) . &) difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-benzoic acid methyl ester.

[ 2- (4- Chl or 0- 2- et hoxy- phenyl ) -5, 6-di fl uor o- benzoi m dazol - 1-yl net hyl |
-benzoi ¢ adffwingte m;»wdetsglé%). MS (Turbo Spray): m/z = 505.3 (M+H).

-benzoi m dazol - 1-yl ne
enoxynethyl) -RenzZeic

Intermediate

4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-benzoic

acid methyl ester

10 The title compound was prepared in analogy to Example 5, intermediate a, from 2-(1-
benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol (Example 48, intermediate
a) and 4-bromomethyl-benzoic acid methyl ester (CAS Reg. No. 2417-72-3). Brown sticky

solid (86%). MS (Turbo Spray): m/z = 518.0 (M+H).

15 Example 52

{4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-

phenoxyl-acetic acid




The title conpound was prepared in anal ogy to Exanple 19, internediate b,
from 2-(4- chloro-2-nethoxy-phenyl)-5, 6-difluoro-1H benzoi m dazol e (Exanpl e
19, interwodnatw9s) 10 and 4-brononet hyl - benzoi ¢ aci d meChEP2@ser21{ CAS
Reg. No. 2417-72-3). Brown solid (33@6._p¢%§TUrbo Spray): mz = 443.2
(MtH) . Exanple 63 {4-

[ 2- (4- Chl oro- 2- cycl opent yl met hoxy- phenyl ) -5
thyl 1 15 phenyl | -acetic acid The title
Exanmpl e 4, from {442-(4- chloro 2-

di fl uoro-b en zoi m dazol - et
O f-white powder (329%. NB (T ) (= 511.4 (M+H). 20

I nternmedi ates WD 2011/ 0391306f P |'4217 - 129 - al {4- [2-
(4-Chloro-2 - cyclop entyl met hoxy-phenyl) -5,6 - difluoro-b enzoi m dazol -

6- di f1 uor o- benzoi m dazol -1-yl ne

@ ] vvas obrepared in analogy to
phenyl) -5,6 -
-,nyl} -acet g acid nethyl ester.

- ylnmethyll -phenyll-acetic acid net ester The title conpound was
prepared in anal ogy to Exanple 5, int diate a, from{4- acid 5 nethyl

ester and brononet hyl - cycl opent ane (CA Reg. No. 3814-30-0). Brown sticky
solid (619 . MS (Turbo Spray): mz 525.4 (M+tH). b) {4-
[2-(4-Chl orx@lezmlaxgﬁq%ﬁn@%glwe%aédﬁn thlbWoOExQﬁﬁb@Ll Mot z0| - A~ yd iRt hyl |

- phenyl | aceti c aci d net hyl
difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-phenoxy}-acetic acid methyl

ester. Colorless powder (39%). MS (Turbo Spray): m/z = 535.5 (M+H).
5 Intermediate

{4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-

phenoxy}-acetic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 2-(1-
benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenol (Example 48, intermediate
10  a) and (4-bromomethyl-phenoxy)-acetic acid methyl ester (CAS Reg. No. 104508-23-8).

Brown sticky solid (67%). MS (Turbo Spray): m/z = 549.2 (M+H).

Example 53

1-(3-Chloro-benzyl)-2-[4-chloro-2-(2-chloro-benzyloxy)-phenyl]-5.6-difluoro-1H-

15 benzoimidazole

R
bosSes
k©/c;|



The title conmpound was prepared in anal ogy to Exanple 19, internedi ate a,
from{4-[2-(410

chl or o- 2-wetzhxgophenyl) - 5, 6- di f| uor o- benzoi m dazol - 1- ylpo@Etargéopizenyl | - ace
tic acid nethyl ester. Colorless pomdep_{ﬁf?@. M5 (Turbo Spray): mz =
442.7 (MtH). c¢) {4-

[ 2- (4- Chl or0- 2- met hoxy- phenyl ) -5, 6-di f | uor Q- benzoj m.dazol - 1- yl net hyl |
- pheny! | acdtcEtAEPRPARIA YRS Hicharea b o o xamlolsh roRas BPEarac 1 n

anal ogy to

chioro”2. @Fﬁ%@kﬁﬁiﬁwgﬁéﬁéﬁﬁ%%ﬁ%ogf!ﬁ%ﬁ%’%—%@?tﬂiﬁ&iﬁiﬂ% P
Rog. No. 750 R0enb e A KRR X0 SO B Ponef Rl o iy =

457.4 (MbH), B 20 {4-
[2-(4-Ch|oro-2-cyé|open%y|nethoxy-phenyl)-5,6-difluoro-benzoinidazol-l-ylne
thyll - phenoxyl-acetic acid WO 2011/ 039130PCT/ EP2010/ 064217 - 130 -

The titlse qgREFPQLNGwas prepared in anal ogy to Exanple 4, from

{442- (4-chloro-2- cycl opentyl met hoxy-phenyl) -5,6 - difluoro-b en zo

i mdazol-1 -ylmethyl] -p henoxy} -acetic acid nethyl ester. Wiite powder
(6299 . M5 (YBrdidofp2-Ay-)3-chloZo-bedAT)- 36 (dihidro- 19 bk Ayifetizélt BS1]-pdhlen ol -

[ 2- (4- Chl or 0- 2- cycl opent yl net hoxy- phenyl ) -5, 6-di fl uor o- benzoi m dazol - 1-

yl met hyl I -phenoxyl -acetic acid nethyl ester The title conmpound was

pr epar ed i MhanigleogmpbondEwasptepated in ahdpgreti Bxtepd, 195 irsennfedliate adran 1-(3-

chloro-benzyl)-2-(4-chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole.

Colorless powder (66%). MS (Turbo Spray): m/z = 404.8 (M+H).

10  b) 1-(3-Chloro-benzyl)-2-(4-chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 1-bromomethyl-3-chloro-benzene (CAS Reg. No. 766-80-3). Brown sticky solid

(95%). MS (Turbo Spray): m/z = 419.2 (M+H).

15

Example 54

1-(3-Chloro-benzyl)-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-1H-

benzoimidazole

F O/_<:|
hoste
k@m



10 nethyl ester and brononet hyl -cycl opentane (CAS Reg. No. 3814-30-0).
Brown sticky solid (57%. MS (Turbo Spray): mz = 540.9 (MtH). b) {4-

[ 2- (4- Chiwocep/d3ysnoxy- phenyl ) -5, 6-di f| uor o- benzoi m daz@CTEPRI®E42YT | -
phenoxyl -acetic acid nmethyl ester The %Qﬁﬂ e conmpound was prepared in
anal ogy to Exanple 19, internedi ate a, {4-[2-(415 chloro-2 -nethoxy-p

ner i ot by Theefleicoh@piad Mataratadn ang988 o iempi i troaks-agiprom 3 G556
(V3

Ez (HZ Chl ofé@o #ﬁ?%&w&x@ﬁwf%bénmlw%%%%ml Fxomplepsintermediate 2)
phenoxyl - acet g%mﬁm%hhggggégpm%a fcas\HR 219&%/8%% %ﬁpé?ﬁg@é%é Qﬁ@% w3t -

and (4- br orfOITE aceric 3crd net'ny
104508- 23- sti.ck 50% . MsS (Turbo Spray): niz = 472. 7
(WED Exa%inﬂ%(ssg%gy) hl £KY g8 Pld H):
[2-(4-Ch|oro 2-cycl opent yl net hoxy- phenyl) -5, 6-di fl uor o- benzoi m dazol - 1-yl |
- hexanpic acid The title conpound was prepared in anal ogy to Exanple 4,
from 642-(4-chl oro- 2-
cycl opent yl met hoxy- pheny1) -5, 6-di fl uor o- benzoi m dazol - 1-y11- hexanoi ¢ aci d
met hyl 10 ashgiple 69! orl ess powder (39% . MS (Turbo Spray): mz = 477.3
(MHH) . Interneéiates a) 6-
[ 2- (4- Chl or 0- 2- cycl opent yl net hoxy- phenyl) -5, 6-di f| uor o- benzoi m dazol - 1-yl |
- hexanoi d-@eClon®bhydyl)es{echloidre-dyvilobsopybngtbund phas/ 5. ephftwdot iH-anal ogy
to Exanple 5, internediate a, from6- [2-(4-

benzoimidazole

(0]
F N
-
F N
Aog
10 The title compound was prepared in analogy to Example 19, from 5-chloro-2-[1-(3-
chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol (Example 53, intermediate a)

and bromomethyl-cyclopropane (CAS Reg. No. 7051-34-5). Colorless powder (22%). MS

(Turbo Spray): m/z = 459.3 (M+H).

15 Example 56

4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-benzoic acid




15 chl or o- 2- hydr oxy- pheny1) -5, 6-di f | uor o- benzoi m dazol - 1-y11- hexanoi ¢ acid
nmet hyl ester and brononet hyl -cycl opentane (CAS Reg. No. 3814-30-0). Brown
sticky soWDo(16B89%30 M5 (Turbo Spray): mz = 505.3 (M+H) PCTEP2@0/064217

[ 2- (4- Chl or o- 2- hydr oxy- phenyl ) -5, 6-di f I_u%1o_- benzoi m dazol -1-yl | -hexanoic
acid nmethyl ester WO 2011/ 039130PCT/ EP2010/ 064217 - 132 - The title
conpound was prepared in analogy to Exanple 19, internediate a, from 6-

[ 2-(4- chloro-2 -nmethoxy-phenyl) -5,6 - enzoi m dazol -1 -yl |
-hexanoic acid nmethyl ester. Colorless sglid\(40% M (Turbo Spray): mz =

423.1 (MtH). c) 6- F N

[ 2- (4- Chl or o- 2- net hoxy- phenyl ) - % @|zoi m dazol - 1-yl | -hexanoic
acid 5 methyl ester The titleg A Ad W prepared in anal ogy to Exanple
19, internediate b, from 2-(4- cl

chl or o- 2- met hoxy- phenyl ) -5, 6-di f| uor o- nzoi m dazol e (Exanple 19,
internmediate ¢c) and (6-brono-hexanoic ethyl ester (CAS Reg. No.

25542-62-5). Brown solid (67%. MS (Turbo Spray): mz = 437.2 (MtH). 10
Exanpl e 66 4-

[ 2- (4- Chl oG 2 V6MPBERA WalTBEdpQEYiR Qﬁﬂ%@_}b@x@fr@g A, Qo1 HeRERdazal - 1- yI e
thyll - cycl ohexane carboxylic acid 15 The title conpound was

prepared i RhRAGbeENIL 9,6 xnGoel HLbeﬁi&m&zol[-?-y_(]élptfehbwrﬁetﬁyl[}-benzoic acid

cycl opent yl met hoxy-phenyl ) -5, 6-di fl uoro- benzoi m dazol - 1-yl net hyl | - cycl ohexa
ne car boxylmh&hyebktdr. Oft-hlite paiveer. (38m).avVB €BerbpGpes): rHe22%439. M3 HYr bo Spray):
mz = 503.4 (M+H).

5 Intermediate

4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-benzoic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 5-chloro-
2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol (Example 53,
10  intermediate a) and 4-bromomethyl-benzoic acid methyl ester (CAS Reg. No. 2417-72-3).

Colorless sticky solid (56%). MS (Turbo Spray): m/z = 553.1 (M+H).

Example 57

(4-{5-Chloro-2-[1-(3-chloro-benzyl)-5.6-difluoro-1H-benzoimidazol-2-yl]-

15  phenoxymethyl}-phenoxy)-acetic acid

F o/_@ O\_/<O
U |



I nternedi ates WD 2011/ 039130PCT/ EP2010/ 064217 - 133 - a) 4- [2-
(4-Chloro-2 - cyclop entyl net hoxy-phenyl) -5,6 - difluoro-b enzoi mdazol -1
-yl et hwbl2otianpeizohexane carboxylic acid methyl ester PTW&PRIWIOe42¢DPOUNd
was prepared in analogy to Exanple 5, i mediate a, from4- 5 carboxylic
aci d met hyl ester and brononet hyl - cycl op€grft ane (CAS Reg. No. 3814-30-0).

[Br20|(4hg]): L?f&gggl%wmw%ﬁé?ﬁ@a@ 4 aniTo P B minlest oo 5?%111@#%1 (hydr - ]
T

0 anal ogy 1B EbR 3N e ban A ok £ BB TR g eSS REERE! ©

gglgggyflg%égfx%%@nﬁ&¥ ?ePOW%%“gg%g££§gFmb %@2@8&=%gq?f§¥Lo'gﬁfggy?xﬁyg

434.9 (MtH). c¢) 4-
[2 (4- Chl onQeemBBLAOXY- phenyl ) -5, 6-di fl uor o- benzoi m dazol - 1-yl nethyl | -
cycl ohexane carboxylic acid methyl ester 15 The title conpound was
prepared in anal ogy to Exanple 19, internediate b, from 2-(4-
chl or o- 25 meahgxyhiBReDYH )(3 2hfordibeh#@)-6:6 1di 602 01 Hef 2Rl @azbEX P! € 19, _
intermedi ate c) and 4-(tol uene-4-sul fonyl oxynet hyl)-cycl ohexane carboxylic
aci d met hylphesé8inetiipphémox2Racdtidheidmrdhdtesteb) . Brown solid (31%. M
(Turbo Spray): miz = 449.3 (MrH). 20 Exanple 67
2- (4- Chl or o- 2- cyclopentylnethoxy phenyl )-5, 6-di fluoro-1-[3-(1Htetrazol -5-y
1) - benzyl | THebitlezoinpbdad eheprepared in analogy to Example 5, intermediate a, from 5-chloro-

2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-phenol (Example 53,
intermediate a) and (4-bromomethyl-phenoxy)-acetic acid methyl ester (CAS Reg. No.

10 104508-23-8). Brown sticky solid (74%). MS (Turbo Spray): m/z = 583.4 (M+H).

Example 58

3-(4-{2-[4-Chloro-2-(2-chloro-benzyloxy)-phenyl]-5.6-difluoro-benzoimidazol-1-

15 ylmethyl}-phenyl)-propionic acid

D
OO

HO



WO 2011/ 039130PCT/ EP2010/ 064217 - 134 - The title conmpound was prepared in
anal ogy to Exanple 30, from 3-[2-(4-Chloro-2- cyclop entyl net hoxy-phenyl)
-5,6 -di fwoaro/a39snzoi m dazol -1 -yl nmethyl |l -benzonitril| eCTEPRemlos42¢7 ponwder
(23%9. M5 (Turbo Spray): mz = 520.8 (MTQ 5 Internmedi ates a) 3-

[ 2- (4- Chl or 0- 2- cycl opent yl et hoxy- pheny1 35 6- di f | uor o- benzoi m dazol - 1-

é‘xgﬁ;{‘g' ;gjﬁ%E@%@gg?L%ﬁd it arephisdin SoaIBgy B a1 oL SRA §94 B (2 UR28% 2

hyd - ph 1)-5,6-difl - imd | - 1-.yl net hyl |- j\tril d 10
by ormormet byl YA e R RS DA TRt el BorTH TSBhy ve
Turbo S )qe = . -

{2 (4 ot ontiam P e SEhEn AT @Bl WS st SRl A 20 e nyt 1 -
benzonitrile The title conmpound was prepared in anal ogy to Exanple 19,

i nt er medi atlg% An &‘E%En 3- [2-(4- 15
chl oro- 2- né eoxf}-lp enyl) -5, 6-di fl uoro-benzoi m dazol - 1-yl net hyl | - benzonitril
e. Colorless solid (90%9. MS (Turbo Spray): mz = 396.2 (MtH). c) 3-

[ 2- (4- Cd 01303 24T h @0 RNENY-EhioPe-BeflividPHBed@ B 8LdiH de@Obenkohia®idnyl | -
benzonitrile WD 2011/ 039130PCI/ EP2010/ 064217 - 135 -

ylmethyl}-phenyl)-propionic acid methyl ester

The title compound was prepared in analogy to Example 19, from 3-{4-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic acid methyl
ester and 1-bromomethyl-3-chloro-benzene (CAS Reg. No. 766-80-3). Brown solid (47%).

10 MS (Turbo Spray): m/z = 581.0 (M+H).

b) 3-{4-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-propionic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate a, from 3-{4-[2-
(4-chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-
15 propionic acid methyl ester. Colorless solid (61%). MS (Turbo Spray): m/z = 457.3

(M+H).

c) 3-{4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenyl}-propionic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
20 chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 3-(4-bromomethyl-phenyl)-propionic acid methyl ester (CAS Reg. No. 56607-18-2).

Brown sticky solid (75%). MS (Turbo Spray): m/z = 471.0 (M+H).

Example 59



The title conpound was prepared in anal ogy to Exanple 19, internediate b,
from 2-(4- chloro-2-nethoxy-phenyl)-5, 6-difluoro-1H benzoi m dazol e (Exanpl e
19, interwodnatw9s) and 3- brononet hyl - benzonitril e ( CASPREFP2NO/064217
28188-41-2). Brown solid (72% . M (11nj4&4$pray): mz = 410.2 (MtH). 5
Exanpl e 68

2- (4-Chl or q- y Htetrazol -5-y
1) - benzyl | A : ed anal ogy
to Exanpl e Hom4 4cMor-Z

cycl opent yl BUSAHEf | uor o- ben20|n1dazol 1-yl met hyl | - benzonitr

ile. Of-white pomder (19@@ M5 (Turbo Spray): mlz = 521.6 (MH)
| nt er mredi at es a) 4-
[ 2- (4- Chl or 0- 2- cycl opent yl met hoxy- phenyl ) - 5, 67d+{£;}ro-benzoinidazol-l- 15

yl methyl|l -benzonitrile The tltlchonpound S prepared in analogy to
Exanpl e 19, from 442-(4-chl oro- 2-

hydr oxy- phenyl ) -5, 6-di f | uor o- ben20|l\ |1 -benzonitrile and
br ononet hyl - cyclopentane (CAS Reg.F'No> 33" Brown solid (55%. M

(Turbo Spray): mz 478.3 (MtH). WD 201}/ 039130PCT/ EP2010/ 064217 - 136 -
b) 4- [2- (4-Ch|oro-2 - hydr oxy- phenyl 3, 6 -difluoro-b enzoi m dazol -1

-ylmethyll - benzonitrile The title ppound was prepared in anal ogy to
Exanple 19, intermediate a, from4
chIoro-2-nethoxy-pheny1)-5,6-cﬁq
e. Of- o]

or o- benzoi m dazol - 1-yl net hyl | - benzoni tri

The title compound was prepared in analogy to Example 4, from 3-{4-[2-(4-chloro-2-
5 cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic

acid methyl ester. Light brown powder (52%). MS (Turbo Spray): m/z = 525.3 (M+H).
Intermediate

3-{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid methyl ester

10  The title compound was prepared in analogy to Example 19, from 3-{4-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic acid methyl
ester (Example 59, intermediate b) and bromomethyl-cyclopentane (CAS Reg. No. 3814-

30-0). Brown sticky solid (27%). MS (Turbo Spray): m/z = 539.2 (M+H).

15 Example 60

3-{4-[2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid




5 white powder (80% . MS (Turbo Spray): mlz = 496.2 (MtH). «c¢) 4-
[ 2- (4- Chl or o- 2- net hoxy- phenyl) -5, 6-di fl uor o- benzoi m dazol - 1-yl net hyl | -
benzoni t rwbeoTis9t3nt | e conpound was prepared i n anal ogy PCoO/ERR@0Pb£2119,
intermediate b, from 2-(4- 1
chl or o- 2- net hoxy- pheny1l) -5, 6-di f | uor o- TH4%nhzoi ni dazol e ( Exanpl e 19,
internmediate ¢c) 10 and 4-brononet hyl - benzonitrile (CAS Reg. No.
17201-43-3). Brown solid (48%. MS (Turbo Spr : z = 410.3 (M+H).
Exanpl e 69 2- (4- Chl or o- 2-cycl opent yl met héky- phenyl ) -5, 6-di f | uor o- 1-
[3-fluoro-4-(1Htetrazol -5- 15 yl)>pensy Abenzoi m dazole  The title
conpound was prepared in analogy to Ex 3 % @ om 442- (4-chl oro- 2-
cycl opent yl met hoxy- phenyl) -5, 6-di ff'uoro- bgnzoi'mdazol - 1-yl net hy11- 2-f | uor ob
enzonitrile. Yellow powder (6% . M (Turbg Spray): mz = 539.4 (MtH). WO
2011/ 039130PCT/ EP2010/ 064217 - 137 - rnmedi ates a) 4-
[ 2- (4- Chl oro- 2- cycl opent yl met hoxy- phe 25, 6-di fl uoro-benzoi m dazol - 1-
yl methyl | -2-fluoro-benzonitrile title conpound was prepared in
anal ogy to Exanmple 19, from 4-T 4-chloro-2- 5
hydr oxy- phenyl ) -5, 6-di f|l uor o- benzoi m dazol - 1-yl net hy11- 2-f| uor o- benzoni tril
e and brononet hyl -cycl opentane (CAS Reg. No. 3814-30-0). Colorless solid
(50% . Ms (rTur‘bo Spray): mz = 496.3 (MtH).

he title compound was prepared in analogy to Example 4, from 3-{4-[2-(4-chloro-2-

cyclopropylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic

acid methyl ester. Colorless powder (43%). MS (Turbo Spray): m/z = 497.2 (M+H).
5 Intermediate

3-{4-[2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid methyl ester

The title compound was prepared in analogy to Example 19, from 3-{4-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-propionic acid methyl
10 ester (Example 59, intermediate b) and bromomethyl-cyclopropane (CAS Reg. No. 7051-

34-5). Brown solid (54%). MS (Turbo Spray): m/z = 511.2 (M+H).

Example 61

3-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

15 benzoic acid



b) 4- [2-(4-Chloro-2-hydroxy-phenyl)-5, 6-difl uoro-benzoi m dazol - 1-yl net hyl |
-2-fluorobenzonitrile 10 The title conpound was prepared in anal ogy to
Exanpl e WQ 20ryesprsedi ate a, from4- [2-(4- PCT/EP2010/064217

chl or o- 2- net hoxy- pheny1l) -5, 6-di f | uor o- bepzoi m dazol - 1-yl met hy11-2-f | uor oben
zonitrile. Colorless solid (52%. MS (Turbo Spray): mz = 414.0 (MH). ¢)
4- [ 2-(4-Chl oro- 2- net hoxy- phenyl ) -5, 6- dlfluoro--enzoinidazol-l-ylnethyll
-2-fluorobenzonitrile 15 The title corrpound epared in analogy to
Exanpl e 19, internedi ate b, Hom2(4-

chl or o- 2- net hoxy- pheny1) -5, 6- di fiixy ~- H—b 20
internedi ate ¢) and 4-brononet hyl uoy-e @
222978-03-2). Brown sticky solid& NNV
(MtH). 20 Exanple 70

2- (4- Cnhl oro- 2-cycl opent yl net hoxy- ph
razol -5- yl)-benzyll-1H benzoi m daXk
138 - The title conmpound was prepar-s/
442- (4-chl or o- 2-
cyclopentylnethoxy-phenyl)-5,6-difluwwo-%enzoinidazol-l-ylnethy11-3-fluorob
enzonitrile. Bromn powder (14% . MS (Turbo Spray): mz 539.1 (M+tH). 5
Internediates a) 4-

[ 2- (4- Chl orWZHEYQWQSEH@WWI%QWJﬁﬁéﬂymm@X@Hmlﬂ o3 heénsshleredzol - 1-
;Lg}agggl ![ 0 c%@fg_]};%?ég@&eo%g ;ﬂ!)flf%( q}]ggr%i)é}lzg)lrglc()iazcﬂuln}glmvev?ﬁylf{)gnz%[cea%dl n

nydr oxy- phen tL\}l ester lfltgi)gw er é?%?‘l\%g‘ﬁ) rbo S%rar;f?:tnqyzl:14937.lg +£IS).- benzoni tril

e and

o m dazol e (Exanple 19,
orgitrile (CAS Reg No.
bo Spray): mz 428. 2

-5,6-difluoro-1-[2-fluoro-4-(1Htet
WD 2011/ 039130PCT/ EP2010/ 064217 -
in anal ogy to Exanple 30, from

5 Intermediates

a) 3-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-benzoic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 3-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic acid methyl
10  ester and bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown sticky solid

(72%). MS (Turbo Spray): m/z = 511.2 (M+H).

b) 3-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic

acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate a, from 3-[2-(4-
15 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic acid methyl

ester. Off-white powder (50%). MS (Turbo Spray): m/z = 428.7 (M+H).

¢) 3-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic

acid methyl ester




10 br onmonet hyl - cycl opent ane (CAS Reg. No. 3814-30-0). Brown sticky solid
(789 . MsS (Turbo Spray): mlz = 496.0 (MtH). b) 4-

[ 2- (4- Chiwocep/d3ysnoxy- phenyl ) - 5, 6-di f| uor o- benzoi m daz @CTEPRIBE42YT |
-3-fluorobenzonitrile The title conpo was prepared in anal ogy to
Exanple 19, internediate a, from4- [2-(4- 15

chl oro- 2- hoxy- phen di fl.uoro- benz z - 3-f] uor oben
zonltrllenﬁ%5F%¢Fg gB%“@S?%@@ﬁflﬂépi?@WH g?% “ﬁ??1 %1 . ©)
4- [2-(4-Ch tho 6- di .| uor.o-

23 EF uor obehBbRZ et e %3??%0%*8&%@%7%%% HRRIER 51&35 mt%wgglapeyc

4- br ononet h I , . Bro

sticky SO|I§&6§}5é 8W%TW$Bég%l 6F£ G&F@%“ﬁ%gﬁigg%h%%ﬁ%$%8%§a%%P%1%T 75
2-(4-Cnhlorq LT [2-fluoro-4-(1Htetrazol -5-y1)
-benzylI1|—l—8%ng%%/lr}lo‘fgbS PgﬂM%%e fl(?e4%%9 %ﬁ%@ was prepared in analogy to
Exanpl e 30, from 442-(4-chl oro-2-

met hoxy-gphenyl) -5, 6-di fl uor o- benzoi m dazol - 1-yl net hyl | - 3-f | uor o- benzoni tri
e 10 (Exanmple 70, internediate b). Yell ow powder (66%. MS (Turbo Spray):
mz = 471.0 (MtH). Exanple 72 2 -14-Chloro-2 - [4- (1H -tetrazol -5-y1)
- phenyl et hyiyihplbeny11- 1- cycl ohexyl met hyl-5,6 - 15

di f1 uoro- 1H benzoi m dazol e

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

benzoic acid
<
F N
N\ Cl
F N
HQW

10 The title compound was prepared in analogy to Example 4, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic acid

methyl ester. Off-white powder (77%). MS (Turbo Spray): m/z = 497.6 (M+H).
Intermediates

a) 4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

15 ylmethyl]-benzoic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 3-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzoic acid methyl
ester (Example 61, intermediate ¢) and bromomethyl-cyclopentane (CAS Reg. No. 3814-

30-0). Brown solid (92%). MS (Turbo Spray): m/z = 511.3 (M+H).



WO 2011/ 039130PCT/ EP2010/ 064217 - 140 - The title conmpound was prepared
in anal ogy to Exanple 30, from4- [5-chloro-2-(1- cycl ohexyl nethyl-5,6 -

di f | uor o-wbl20t/8m3a0i m dazol -2 -yl1l) -p henyl et hynyl | -bPem/EPeOIOOG42iE. Li ght
yel | ow powder (59% . MS (Turbo Spray): = 529.4 (MtH). 5 Internedi ates

Ay L RenZ0La

2- ( 2- br onp-24 WAy SRR 8 RO R P ETRZOFNHIAZ Ol s S ot dazo
e (600 nyg, ld36 |) in tetrahydrofuran (20 m) was added 4-ethynyl- 10
benzoni tri B& A5, 1.36 mmol; CAS Reg. No. 3032-92-6),

bi s(tri phenyl phosphi ne)pal | adiun(ii) dichloride (57.2 ng, 0.08 mol),

i odi : 4 - | et ' : h
ool i ng. mgilesbnblunduae Rk RRRAbE Sl bl ot d i AL
|t st ey b Ougdilody phihy A6 65Rfud OLbdtBolnid AR ILARCH A LS UER ey

filtered through a f celite and solvents were renoved un 15 reduced
pressures Ther % A sMIS 62445 INS eclirBy spRlyW IR .Chuompiwgraphy over silica gel
(10% et hyl acetate / n-hexane) to afford’the desired conpound as a yel |l ow
solid (18% . MS (Turbo Spray): mz = 485.6 (MtH). b)
f-(Z-Br0WD1444DM@KDﬂ@Mﬁmyﬁﬁh&q£Mﬁh§h&NyHﬁﬁbhybeﬁuﬁmﬂkﬁbMDWnn&hHDB&Z@ﬂﬂidazo
e

acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
10  and 4-bromomethyl-benzoic acid methyl ester (CAS Reg. No. 2417-72-3). Brown solid

(33%). MS (Turbo Spray): m/z = 443.2 (M+H).

Example 63

{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.,6-difluoro-benzoimidazol-1-ylmethyl]|-

15  phenyl}-acetic acid

F O/_G
pOsSer

The title compound was prepared in analogy to Example 4, from {4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-acetic acid

methyl ester. Off-white powder (32%). MS (Turbo Spray): m/z = 511.4 (M+H).

20 Intermediates



WO 2011/ 039130PCT/ EP2010/ 064217 - 141 - The title conpound was prepared in
anal ogy to Exanple 19, internediate b, from 2-(2-

br ono- 4- chbano/gshsny 1) - 5, 6- di f | uor o- 1H benzoi m dazol e amdT/EP2010/064217

br ononet hyl cycl ohexane (CAS Reg. No. 255102936 9). Of-white solid (60%. M
(Turbo Spray): mz = 440.2 (MrH). 5 c)

2- (2- Brono- 4- 0

conpound B30 hie ‘ ;
di f |l uor o- be 128 . No 76179- 40 3) and
2- br ono- 4- ¢ttt No. 936-08-3). Colorless solid

(549 . I\/IS (Tur bo Spray) n12 344 1 (i\/HrH) 10 Exanple 73 2- (4-Chloro-2 -

{2 - [4 etlttlt% {)/%{)Eh%é ng'érePFIQﬁer Jﬁ—lﬁ’ Ja)ﬂxjampﬁ’a Z(ﬁ}?"cwmedmfg a,_IfFl t{4 H é4-

-1-cycl ohex uor o- enzolm

cormpound Wag|Rg ‘%DW&Q)&J PI 3 r'?@%ﬁ&rﬁ%ﬁ?&ﬁn@%ﬂ i ﬁﬂ@tﬁﬁﬂﬁyl y PGl Rrer2- (1-

cycl ohexyl met hyl-5 0- 1H benzoi m daz et hyl | -benzoni

trile. Gl QhdiRASsRPIEED rof2¥BthyMElopbhtARe DASRYs. N¥Y. 38 - 3R 8). BroMh klicky

solid (61%). MS (Turbo Spray): m/z = 525.4 (M+H).

b) {4-[2-(4-Chloro-2-hydroxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl|-phenyl}-

acetic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate a, from {4-[2-(4-
10 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-acetic acid

methyl ester. Colorless powder (26%). MS (Turbo Spray): m/z = 442.7 (M+H).

c) {4-[2-(4-Chloro-2-methoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-phenyl}-

acetic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
15  chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and (4-bromomethyl-phenyl)-acetic acid methyl ester (CAS Reg. No. 7398-42-7). Brown

sticky solid (15%). MS (Turbo Spray): m/z = 457.4 (M+H).

Example 64

20 {4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

phenoxyl-acetic acid



I nt er nedi at e 4-12-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenyl |
- 20 ethybpotyesgonitrile WO 2011/ 039130PCT/ EP2010/ 0622T/EP2010424217 TO a
solution of 4-

[ 5-chl oro- 2- (1- cycl ohexyl net hy1-5, 6- d|flu%}o 1H benzoi m dazol - 2-

ye- phenyl et hynyl | -benzonitrile (Exanple 71, internediate a; 400 ny, 0.82
mol ;) in methanol in argon atnosphere vvas 10% pal | adi um on car bon
and stirred for 16 h at 25C under hydrogesi baN-oon pressure. The reaction
m xture was filtered through aF Qf

pressure. The residue was purifif
(10-12% et hyl acetate / n-hexap€
yellow solid (2099 . MsS (Turbo Spray)
2-(4-Chloro-2-12-4-(1Htetrazol -5-y1)-ph
t hyl - 1Hbenzoi m dazol e The title co
Exanpl e 30, from 4-12- [5-chloro-2-(1-
cycl ohexyl met hyl- 1H benzoi m dazol - 2-y1) - phenylI-%thyll-benzonltrlIe
Of-white solid 15 (63% . MS (Turbo Spray): mz 497.2 (MtH).

The title compound was prepared in analogy to Example 4, from {4-[2-(4-chloro-2-

cheiomat ogr aphy over silica gel
4 Yhe desired conpound as a

= 490.6 (M+H). Exanple 74 10
II-ethylI-phenyl)-l-cyclohexylne
AAMﬁ?QHepared in anal ogy to

cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenoxy}-acetic

acid methyl ester. White powder (62%). MS (Turbo Spray): m/z = 527.4 (M+H).
5 Intermediates

a) {4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenoxyl-acetic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from {4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenoxy}-acetic acid
10  methyl ester and bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown sticky

solid (57%). MS (Turbo Spray): m/z = 540.9 (M+H).

b) {4-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenoxy}-acetic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate a, from {4-[2-(4-
15 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-phenoxy}-acetic acid

methyl ester. Colorless powder (32%). MS (Turbo Spray): m/z = 459.2 (M+H).

c) {4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

phenoxy}-acetic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-

20 chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)



I nternedi ates a) 4-12-

[ 5- Chl oro- 2- (1- cycl ohexyl net hyl- 1H benzoi m dazol - 2-y1) - phenyl | - et hyl | benzon
itrile W002011039B39130PCT/ EP2010/ 064217 - 143 - To a solPOTiEPR010f064217

[ 5-chl oro- 2- (1-cycl ohexyl nmet hyl- 1H benzoj 4y dazol - 2-y1) - phenyl et hynyl |
-benzonitrile (0.27 g, 0.6 mmol) in nmethahol was added 10% pal | adi um on

Ceacti on mitet (kBT Pahaty AcUsROA Bl GHCELErG Boanp RUGIRTArd under

reduced pressure, The,. i due S purified chr omat ogr aphy over
silica gel (88?56@@@?H§F§§§@9§H§hf‘h§H8&hH§§—9%2§?%ﬁ3¥%he conpound as an
off-white powder (23% . MS (Turbo Spray): mz = 454.4 (MtH). b) 4-

15- Chl or o- 2- (1- cycl ohexyl met hy1l- 1H benzoi m dazol - 2-y1) - phenyl et hynyl | -
benzonitrile 10 To a sol ution of

2- (2- brono- 4-chl or o- pheny1l) - 1- cycl ohexyl nmet hy1- 1H- benzoi m dazol e (0. 56 g,
1.38 mmol ) g0aPiyes et rahydrofuran (8 nml) were added 4-ethynyl -benzonitrile
(0.22 nmg, I.7 mol; CAS Reg. No. 3032-92-6),

bi s(tri phenyl phosphi ne)pal | adi um(ii) dichloride (63 ng, 0.09 mmol),

copper (15 igo@i deCchi@rdrd.cyBloBén thmmmitho:8sh dnfyl) &3 Akfl @b BenolBhidizol- B1]25C in a
seal ed tube. The resulting m xture was degassed and back-filled wth

ni trogen l1hekdiioReadid mes. It was then allowed to stir at 80C for 16 h. The
reaction mxture was filtered through a bed of celite, concentrated under
reduced pressure. The residue was purified by colum chromat ography over
silica gel (20-25 ethyl acetate / n-hexane) tg ford the desired conpound
as an off-white powder (38%. M5 (Turbo Spay z = 450.0 (MtH). ©)

2- (2- Bromo- 4- chl or o- pheny1) - 1- cygl ofyexy| methy1- 1H benzoi m dazol e 20 The
title conpound was prepared in angl OQY %0 %ii”'“ﬁ 19, intermediate b, from
2-(2- brono-4-chl oro-phenyl)-1 ' i 0l #£ and br ononet hyl - cycl ohexane
(CAS Reg. No. 2550-36-9). Colorless sollid (95%. ﬁf (Turbo Spray): mz =
404.2 (MtH). d) 2-(2-Brono-4-chloro-phe oi mi dazol e

o)

The title compound was prepared in analogy to Example 4, from 6-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-hexanoic acid methyl

10  ester. Colorless powder (39%). MS (Turbo Spray): m/z = 477.3 (M+H).

Intermediates

a) 6-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-

hexanoic acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 6-[2-(4-
15 chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-hexanoic acid methyl ester
and bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown sticky solid (65%). MS

(Turbo Spray): m/z = 505.3 (M+H).

b) 6-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-hexanoic acid

methyl ester



The title conpound was prepared in anal ogy to Exanple 19, internedi ate c,
from 25 benzene-1, 2-diam ne (CAS Reg. No. 76179-40-3) and

2- br ono- 4awohhare39isenzoi ¢ acid WO 2011/ 039130PCT/ EP2010,064AP2V0/064247 - ( CAS
Reg. No. 936-08-3). Light yellow solid 1%%5@- M5 (Turbo Spray): mz = 308.8
(MtH). Exanple 75 5 4-12-

Lo o e S Y bt SoEe) fhaarohe A B rom 6-(2-(a-

5-chl 2:(1-cycl nmet - benzoi 'd I

* N }°|L2?faﬁ? 0P etOeH ‘éhﬁwlﬁ}‘v‘%ﬁﬁ?% B mteerd vlifﬁ%gﬁd ayggaetgag; i
met hano m roxi de

1.39 mml)%g)rll(mlm% gécgldv@a@%gﬁrduarbﬁgpyayktmu/rze_ 4ﬂ01t @éa{_@d t)(;_ reflux for rng h.
Sol vents were rem)ved under reduced pressure and the residue was dil uted

wi th water 30, m)ciang-26hdhdiyechdn9nE-Aitdokd b%M&m&%lsl Oy Hehio5dig acid

solution. It was then extracted three tinmes with ethyl acetate (Z0nil each),
t he comby nqﬁet%lg:@t@fc | ayers were washed with brine, dried over sodium
sulfate, 1 iTtered, and the solvent was evaporated under reduced
pressure. The crude product was purified by colum chromat ography over
silica gel The%fteebhipbuad @hapephred-iheaxedog) totExafip¥el 9, intermediate b, from 2-(4-

chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and (6-bromo-hexanoic acid ethyl ester (CAS Reg. No. 25542-62-5). Brown solid (67%).

MS (Turbo Spray): m/z = 437.2 (M+H).

10

Example 66

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

cyclohexane carboxvylic acid

O
-0
0L

15 The title compound was prepared in analogy to Example 4, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-cyclohexane
carboxylic acid methyl ester. Colorless powder (62%). MS (Turbo Spray): m/z = 503.4

(M+H).

Intermediates



the desired final product as a colorless powder (31%. MS (Turbo Spray):
mz = 473.3 (M:tH). WD 2011/ 039130PCT/ EP2010/ 064217 - 145 - 1
- Cycl ohexybreetingatss, 6 -difluoro-2 - (2 -12 - [4- (1H -t eCrared10H642y1)

-phenyl | -ethyl | -phenyl) - 1H benzoimd e The title conmpound was
prepared in anal ogy to Exanple 30, from 2- [241- 5

cycl ohexyl i f el hyI | - benzoni
trile. Of S

| nt er medi at es_

[2-(1-cycl v a ] - I m dazol - 2-y1) - phenyl | -et hy11-
benzonitrile 10 The t|tIe conpound was prepared in anal ogy to Exanple 73,

i nt er medi at (A
e bhesyl g etﬁﬁ%%@ﬁ%& PRIt dnanalogy 9 Frample 3 atepediate ayfrom (4

trile. Of< r b) 4-
[2-(1-Cycl ohexyl et h gﬁg%?s?l@%&%k%%éﬁ%%hé Iﬁeth}]l?/% Clg%éé%at hynyl | be

nzonitrid e calfbom?c ddid h@thgp&p&tma bAGSoRBRALRIo A tARICAGR L NESRTP)38-0§2,

intermediate a, from2

br ono- phen)Blfbwﬁstah/&{%t%gXMlswhm&sﬁaﬁ &£ L voroeMiFHhenzoi m dazol e and

4- et hynyl benzonitri I e (CAS Reg. No. 3032-92-6). Of-white powder (30%. M
(Turbo Spray): mz = 452.4 (MtH). c¢)

2- (2- Br ono-bpheg V(JL)GhﬂemfQJIQHmwtmth-&fﬁdﬁludird-bamoﬁmiﬂdzdﬂehzlmhatrﬁndhzoI e

cyclohexane carboxylic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate a, from 4-[2-(4-
10 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-cyclohexane
carboxylic acid methyl ester. Colorless powder (37%). MS (Turbo Spray): m/z = 434.9

(M+H).

c) 4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

cyclohexane carboxylic acid methyl ester

15 The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 4-(toluene-4-sulfonyloxymethyl)-cyclohexane carboxylic acid methyl ester (Example

29, intermediate b). Brown solid (31%). MS (Turbo Spray): m/z = 449.3 (M+H).

20 Example 67

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-1-[3-(1H-tetrazol-5-yl)-benzyl]-

1H-benzoimidazole




WO 2011/ 039130PCT/ EP2010/ 064217 - 146 - The title conpound was prepared in
anal ogy to Exanple 19, internediate b, from 2-(2-

br ono- phew@2p11B38e3di f | uor o- 1H benzoi m dazol e and brononwttngﬂmmymbnmexane
(2550- 36-9). Yellow sticky solid (94% é\% (Turbo Spray): mz 406. 1
(MrH) . d) 2-(2-Brono-phenyl)-5, 6- d|fluor1o H benzoi m dazol e 5 The title
conpound was prepared in analogy to Exanple 19, .internediate b, from 4, 5-
di fl uoro- benzene-1, 2-di am ne (CAS Reg. No. 78 10-3) and 2- brono- benzoic
acid (CAS Reg. No.88-65-3). Colorless powdef (7699 . M5 (Turbo Spray): mz
309.2 (M+H). Exanple 77 10 4-12-F

[ 2- (1- Cycl ohexyl net hyl-5, 6- dlflu;,z
-ethyl | benzoic acid The titl| ee-Corpound
Exanpl e 75, from 4-12- [241-

dagzol - 2-y1) - phenyl |
repar ed in analogy to

Q| - 2-y1) - phenyl | -et hyl | - benzoni

trile 15(Exarrp|e 76 |nterrred|ate a). O i te powder (30% . MsS (Turbo

Spray): mz 475.4 (MtH). Exanple 78 4-12-

[2-(1-Cycl ohexyl net hyl- 1H benzoi m dazol - 2¥3%);,phenyl | -ethyl|-benzoic acid
/

The title compound was prepared in analogy to Example 30, from 3-[2-(4-Chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzonitrile. Oft-

white powder (23%). MS (Turbo Spray): m/z = 520.8 (M+H).
5 Intermediates

a) 3-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-benzonitrile

The title compound was prepared in analogy to Example 19, from 3-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzonitrile and
10  bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown solid (33%). MS (Turbo

Spray): m/z = 378.2 (M+H).

b) 3-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-

benzonitrile

The title compound was prepared in analogy to Example 19, intermediate a, from 3-[2-(4-
15 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzonitrile.

Colorless solid (90%). MS (Turbo Spray): m/z = 396.2 (M+H).

c) 3-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl |-

benzonitrile



WO 2011/ 039130PCT/ EP2010/ 064217 -
from4-12-

I n anal ogy to Exanple 75,
enzoi m dawol202/0391) - phenyl ]

147 - The title conmpound was prepared
[ 241- cycl ohexyl methyl -1H -b
-ethyl} -b enzonitril e (ExacpEP280/064217

i nternmedi ate a).

Col or| ess powder (52%_.1:%5_ (Turbo Spray): mz = 437.4

(MtH). 5 Example 79 (4-12-

[ 2- (1- Cycl ghex Irret hy1l- 1H benzoi m.dazql - 2-y1) - phenyl | - et enoxy) aceti
c acid 100[h CPMEOHBAYBYRTF PSS AR 8$Yet8 ﬁ’%@ﬁ%a{yower ré@?%lpr[fl ™ r om
(4-12- dazo

Zethyl}- [ ﬁﬁéh&&%' SRR TR bt ‘H@ﬁ‘r’]@g

e%%%ﬂ%?@%%ﬁls#bcg%@% )

(Turbo Spr a}Qi 3-Womomé]%%-b n%\"‘”ﬁhe (éRg RE Q‘i@o.%f‘s%-zn-z). Brown solid (72%). MS

(Turbo Spray): m/z = 410.2 (M+H).

Example 68

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5.6-difluoro-1-[4-(1H-tetrazol-5-yl)-benzyl]-

1H-benzoimidazole

10  The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzonitrile. Oft-

white powder (19%). MS (Turbo Spray): m/z = 521.6 (M+H).
Intermediates

a) 4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

15 ylmethyl]-benzonitrile

The title compound was prepared in analogy to Example 19, from 4-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-benzonitrile and
bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown solid (55%). MS (Turbo

Spray): m/z = 478.3 (M+H).



a) (4-12- [2-(1-Cycl ohexyl nethyl-1H benzoi m dazol - 2-y1)-phenyl |

-et hyl | - phenoxy)-acetic 15 acid nethyl ester WO

2011/ 039MSORCI/(BPBO10/ 064217 - 148 - acid nmethyl ester @ECAEPREG/064%07
96-32-2). Of-white sem-solid (77%. I\/B]:(fﬁTurbo Spray): mz = 497.4 (M+H).
b) 4-12- [2-(1-Cycl ohexyl methyl-1H benz dazol - 2-y1) - phenyl |

;ﬁ% gxrllnia;jlpra].t% | l Ahenyl) <56 g' -ez%ulnpdazzio ?'11- 1%¥etlgc[ -
[ 2- (4- et hoxy- hten 1) -et hyl] phenyll 1H ben20| m dazol e. Yellow sticky solid
(88% . M oray): mz = 411.4 (MrH). c¢) 1- Cycl ohexyl met hyl- 2-12-

[ 2- (4- met hoxy- phenyl)-ethyl | - phenyll 1H— benzoi m dazol e The title

d
Cycl ohowyl o Ry e R By B e AT O kel Ch TR AT o .

Yel | ow 10 I
1- Cycl ohex?ﬁ%?%y%g%og‘éﬁ)ﬁér{gl) Sﬁglﬁogﬁ?gfg{nﬁg%dq{%rﬁg%héﬁ%%ﬁé%%%o?% dazol e

The title cANRYNe ol BRATEELD hraNPOY 4092 By@mpl e 72, internediate a,
from2-(2- br o(r?rjléb phi\%)lo;’ 1- gycl ohgebxgi);l;)rret hy1- 1H-@gqe@m m dazol e and

1- et hynyl- 4- net hoxybenzene (CAS Reg. No. 768-60-5). Yellow sticky solid
(2499 . M5 (Jw[bg4-Slein)2-nfdtlzoxy-JdiendR 5.6 d{fMbld-beoimidazol-1-ylmethyl]-

2- ( 2- Bronp- phenyl) - 1- cycl ohexyl met hy1- 1H benzoi mi dazol e The title conpound
was prepar eédnioni@ibal ogy to Exanple 19, internediate b, from 2-(2-

br ono- phenyl) - 1H benzoi m dazol e and br ononet hyl - cycl ohexane (CAS Reg. No.

2550- 36-9). Light brown solid (629 . M5 (Turbo Spray): miz = 369.4 (MH).
The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-

Exanpl e 19,

chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
10 and 4-bromomethyl-benzonitrile (CAS Reg. No. 17201-43-3). Brown solid (48%). MS

(Turbo Spray): m/z = 410.3 (M+H).

Example 69

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-fluoro-4-(1H-tetrazol-5-

15 yl)-benzyl]-1H-benzoimidazole

F O/_<:|
possor

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile. Yellow powder (6%). MS (Turbo Spray): m/z = 539.4 (M+H).



20 f) 2-(2-Brono-phenyl)-5, 6-difluoro-1H benzoi m dazole The title conmpound
was prepared in analogy to Exanple 19, internediate ¢, from4, 5-

di f1 uor o-weraems9my2- di am ne (CAS Reg. No. 76179-40-3) &ou/EP20m0omriDenzoic
acid (CAS Reg. No.88-65-3). Yellow sol i'dl):’( 5% . Ms (Turbo Spray): mz =
273.0 (M+H). WO 2011/ 039130PCT/ EP2010/ 064217 - 149 - Exanple 80

1- Cycl ohexyl nethyl-2 - (2 - {2-[4-(1H -tetrazol -5-yl) -phenyl] -ethyll

- phenyl) iﬂwﬁéﬁ%m m dazole 5 The title conmpound was prepared in
anal ogy to Exanple 30, from 4-12- [241- cycl ohexyl nmethyl -1H -b en zo
|(1m30d/()a20:v52 a) Qro-2-cyclop ethpXy-nhe; nz}/rrei"ll %)(WIQOV\UGI‘

[ 2-(1-Cycl Qzﬂﬁéﬁ{zl”%tm&ojﬂéh%’ﬁﬁ%m dazol 2- y1) phenyl | -ethyl } benzom trile

The title compound was prepared in analogy to Example 19, from 4-[2-(4-chloro-2-
5 hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-benzonitrile and
bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Colorless solid (50%). MS (Turbo

Spray): m/z = 496.3 (M+H).

b) 4-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile

10  The title compound was prepared in analogy to Example 19, intermediate a, from 4-[2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile. Colorless solid (52%). MS (Turbo Spray): m/z = 414.0 (M+H).

c) 4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-2-fluoro-

benzonitrile

15 The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-
chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)
and 4-bromomethyl-2-fluoro-benzonitrile (CAS Reg. No. 222978-03-2). Brown sticky

solid (39%). MS (Turbo Spray): m/z = 428.2 (M+H).

20 Example 70

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole




The title conmpound was prepared in analogy to Exanple 73, internedi ate,
from 44241- cycl ohexyl nmet hyl- 1H benzoi m dazol - 2-y1) - phenyl et hynyl |

- benzoni twpl2e11/3pf3ewhi t e powder (48% . M5 (Turbo Spray) PCREP261042217 ( M+H) .
b) 4- [2-(1-Cycl ohexyl nethyl-1H benzoi m ol - 2-y1) - phenyl et hynyl |
-benzonitrile 15 The title conpound was prepared in anal ogy to Exanple 72,
internediate a, from2-(2-

br ono- phenyl) - 1- cycl ohexyl met hy1l- 1H benzoi m da q. (Exanmpl e 79,

internediate e) and 4-ethynyl-benzonitril eol CAS-Reg. No. 3032-92-6). Yellow
solid (229 . MS (Turbo Spray): . MkH) . WO

2011/ 039130PCT/ EP2010/ 064217 xi = ¥ 1-

(4, 4-Difluoro-cycl ohexyl met hyl ) J -tetrazol -5-y1) -phenyl]
-ethyl | -phenyl)- 1H benzoi m dazol e e title conpound was prepared in
anal ogy to Exanple 30, from 442-12- [144,
di f1 uoro-cycl ohexyl met hyl) - 1H benzoi m d
-phenyl }-ethyl ) -benzonitrile. Colorl ess’ povvder ’(6‘5% M5 (Turbo Spray): mz
= 499.0 (MrH). Internediates HN~\"

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile. Brown powder (14%). MS (Turbo Spray): m/z = 539.1 (M+H).

5 Intermediates

a) 4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 19, from 4-[2-(4-chloro-2-
hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile and
10 bromomethyl-cyclopentane (CAS Reg. No. 3814-30-0). Brown sticky solid (78%). MS

(Turbo Spray): m/z = 496.0 (M+H).

b) 4-[2-(4-Chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 19, intermediate a, from 4-[2-(4-
15 chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile. Colorless solid (69%). MS (Turbo Spray): m/z = 414.2 (M+H).

c) 4-[2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-

20 chloro-2-methoxy-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 19, intermediate c)



a) 442-12- [1-(4,4-D fluoro-cycl ohexyl nethyl)-1H benzoi m dazol - 2-yl
-phenyll-ethyl)- 10 benzonitrile The title conpound was prepared in

anal ogy twoBxam3bs073, internediate, from 4-12- [1- (4, 2cTdiPRé10064217

cycl ohexyl methyl) -1H -b enzoi m dazol - 1§qﬁ -phenylethynylI-benzonitrile.
Col orl ess powder (58% . M5 (Turbo Spr ay) 456.0 (MtH). b) 4-12-

15 bohzoni PGS LRI ML (r p AFa 1Sk ) B e afve 72,

i nternedi ate o e (4 4- difluoro-
cyclohexylﬁﬁk lgg‘gh%Tgﬁﬁﬁg’ H@%o?%ééﬁ%giﬂ ethynyl b enzonitrile (CAS
Reg. No. 3032- 92 6). Brown solid (38%. MsS (Turbo Spray): mz = 452.2
(MtH) . WD 2011/ 039130PCT/ EP2010/ 064217 -151 - c)

2- (2- Brono- phenyl) - 1- (4, 4-di f | uor o- cycl ohexyl net hyl ) - 1H- benzoi m dazol e The
title conpound was prepared in analogy to Exanple 19, internediate b, from
2-(2- bronqu$§ﬂyif 6-di f | uor o- 14 benzoi m dazol e (Exanple 79,

i nt er nedi at'e and toluene 4-sul fonic acid 4, 4-difluoro-cycl ohexyl net hyl
ester (CAS Reg. No. 178310-99-1). 5 Colorless powder (84% . MS (Turbo
Spray): g1 2-@- é@ler&z(r%tﬂbxv-ﬁmm S0 88fldoro( A1 VRLEN-4-C g L teRex) b B Bt z)1] -
-2-(2-12- [4-(1H -tetrazol-5-yI) -phenyl] -ethyll-phenyl) -1H'-

benzoi m dazel-Benzblnidazole
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The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
methoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b). Yellow powder (66%). MS (Turbo Spray): m/z = 471.0

(M+H).

Example 72

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-phenylethynyl]-phenyl}-1-cyclohexylmethyl-5.6-

15 difluoro-1H-benzoimidazole




The title conmpound was prepared in analogy to Exanple 30, from4 (2 {2 |
(4 nmethylcycl ohexyl nethyl) -1H -b enzoi m dazol -2 -yll -phenyl} -ethyl) -
enzoni triwe.2oMal3bosw powder (26% . MS (Turbo Spray): m z PETAPZ014/0649HH)
Internediates 15 a) 4 (2 12 [1 (4 4

Met hyl - cycl ohexyl met hyl ) - 1H benzoi mi dazol 3= yI 1 - pheny11- et hyl ) -
benzonitrile The title conpound mas‘ﬂqepared in anal ogy to Exanple 73,
internediate, from4-12- [1-

(4- et hyl - cycl ohexyl net hyl ) - 1H—benz&
- phenyl et hynyl | -benzonitrile. Brownfst
mz = 434.1 (MtH). V[)2011/039130PCW(
(4-Methyl- cycl ohexylnmethyl) -1H -b e
benzonitrile The title conmpound was prep
internediate a, from 2-(2-
br ono- phenyl) - 1- (4- net hyl - cycl oh
4-ethynyl - 5 benzonitrile (CAS Reg
(25% . MS (Turbo Spray): mz = 436 ) .
2- (2- Brono- phenyl) - 1- (4- et hyl - cycl ohexyl nmet hyl ) - 1H-benzoi m dazol e The

1
b

°N
M dazol - 2-yl |

Ky solid (59% . Ms (Turbo Spray):
N10/ 064217 - 152 - b) 4-12- [1-
7 i ni dazol -2 -yl'l -phenyl ethynyl1-
‘\Fd in anal ogy to Exanple 72,

tnyl) 1H benzoi m dazol e and
. §032-92-6). Light yellowliquid

title conpound was prepared in anal ogy t nple 19, internediate b, from
2- (2- brono-phenyl)-5, 6-difl uoro-1H benzo azol e (Exanple 79,
internediate f) and

The title compound was prepared in analogy to Example 30, from 4-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenylethynyl]-benzonitrile.

Light yellow powder (59%). MS (Turbo Spray): m/z = 529.4 (M+H).
5 Intermediates

a) 4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenylethynyl]-benzonitrile

To a solution of 2-(2-bromo-4-chloro-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-
benzoimidazole (600 mg, 1.36 mmol) in tetrahydrofuran (20 ml) was added 4-ethynyl-

10  benzonitrile (173.4 mg, 1.36 mmol; CAS Reg. No. 3032-92-6),
bis(triphenylphosphine)palladium(ii) dichloride (57.2 mg, 0.08 mmol), copper iodide (7.7
mg, 0.04 mmol) and triethyl amine (20 ml) at 25°C. The resulting mixture was degassed
and back-filled with nitrogen three times. It was then allowed to stir at 80°C for 16 h. The
reaction mixture was filtered through a bed of celite and solvents were removed under

15 reduced pressure. The residue was purified by column chromatography over silica gel
(10% ethyl acetate / n-hexane) to afford the desired compound as a yellow solid (18%). MS

(Turbo Spray): m/z = 485.6 (M+H).

b) 2-(2-Bromo-4-chloro-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole



10 tol uene-4-sul fonic acid 4-nethyl-cycl ohexyl net hyl ester (CAS Reg. No.
92730-50-2). Colorless liquid (509. M5 (Turbo Spray): mlz = 384.3 (MH).
Exanpl e 880 2011/034130( 2- Cycl ohexyl -ethyl) -2- (2- {2- [4- PCTHP201806422DI - 5-y1)
-phenyl] -ethyll-phenyl) -1H - 15 benzow dazol e The title conpound was
prepared in anal ogy to Exanple 30, from (2 {211 (2 cyclohexyl et hyl)

-1H -b | - phenyl -b | fe wad
ERNLI L o Lol i
| ohexy| PEPRITY HRFGBRAGY n?ér forg: -Pe aR 118 PjopemsOxttrite Th
tQ'/ e géfymourilgf ﬁfe&hi] 5 Fgéoa §X§ A 03/3} M?s'e’rerfb%%%'”;m/effTO;

4-12- [1- (Cﬁccyc f?%% (1?5?] 220|m HF(% ¢ r

- phenyl et hquyg( q@zonl trile. Wiite solid (58%. I\/S (Turbo Spray): mz =
434.2 (M+rH) - [1-(2-Cycl ohexyl -ethyl)-1H benzoi m dazol - 2-yl |
- phenyl et hynyll- benzonitrile The title conpound was prepared in analogy to

Exanpl e 52,¢) bIib &8R- £LBloe-phEBM-86(dEfluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate ¢, from 4,5-
difluoro-benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and 2-bromo-4-chloro-benzoic
acid (CAS Reg. No. 936-08-3). Colorless solid (54%). MS (Turbo Spray): m/z = 344.1

(M+H).

10

Example 73

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-5.6-

difluoro-1H-benzoimidazole

N~

N
N/N
H

15 The title compound was prepared in analogy to Example 30, from 4-{2-[5-chloro-2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile.

Colorless powder (45%). MS (Turbo Spray): m/z = 533.2 (M+H).
Intermediate

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

20 ethyl}-benzonitrile




br ono- pheny1l) - 1- (4- et hyl - cycl ohexyl nmet hyl ) - 1H- benzoi m dazol e and

4- et hynyl benzonitrile (CAS Reg. No. 3032-92-6). Wite solid (43%. M
(Turbo Spveypi/aspwo= 430.2 (M+H). 10 c) PCT/EP2010/064217
2-(2-Bronn-pheny|)-1-(2-cyc|ohexyl-ethy%%- H-benzoi m dazol e The title
conpound was prepared in analogy to Exa 1’ 19, internediate b, from 2-(2-
br ono- phenyl) -5, 6-di fl uar o- 1H benzoi nm dazol e ( le 7 intermediate f)
and (2- brﬁlrﬂfl-@Elﬁgﬂryquéy@rﬁﬁ%@a%zﬂ%@eﬁ@g\?ewf@é%@pﬁs—lg&bew 201 ow
sticky soli 879 (Tur ba , .= 384.2 (| . Exanpl.e 84 N
5. o or o SD(HSeEy ety IE Biniq Gt e Serohp mesdBamBOPis. phenyl |
-2- fluoro- H-tetrazol - - he 1 VO .

2011/ 0391 30HCHTELBbT6PBERBATIYER R 06T 6 golaclly opspihangmgpirred for 16 h at
5-chl oro- 2- - - di = i.1d - - | am
> or - 26T SHELANAKNTEL ik L oL Lo ESL I ARl Ak et

bi S(t 1 2t heS bhar k)R] Bhder 30620 rabdie TG GAAL VUSRI, IBumhAUt es at
that tenperature. To this was added a solution of

2-f 1 uor o- 4hAdmhiteEka KQBV&'SH&%T?Q?W—@Q% cBfl SecbatéBh IekarRS t@AfTdrd 2h MBesirPd 19
mol) in tetrahydrofuran (5 ) at -30C.° The tenperature was then all owed
to slowly rcbfpotifd S5yeldMtsolil€20%p0A3 OMurbd Bptak R nwas BbleqwedHy.o stir for 13
h. The reaction m xture was quenched with saturated aqueous sol ution of
ammoni um chl oride, extracted with ethyl acetate (3 x 5 m). Conbi ned
organic | ayer was washed with brine, dried over sodiumsulfate, filtered,
and concentrated under reduced pressure. The 10 crude product was purified
by col unm chromat ography over silica gel (ethyl acetate to 4% net hanol /

et hyl acet &xamplei%® t he desired final conpound as |ight yellow powder
(30%. M5 (Turbo Spray): mz = 566.4 (MrH). Internedi ates

10 2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-1H-

benzoimidazole

z7 “zx
/
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The title compound was prepared in analogy to Example 30, from 4-{2-[5-chloro-2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile. Off-white solid

15 (63%). MS (Turbo Spray): m/z = 497.2 (M+H).

Intermediates

a) 4-{2-[5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzonitrile



a
5- Chl oro- 2- (1- cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) - phenyl am

ine 15 Towe 2enla3pizon of PCT/EP2010/064217
2-(4-chloro-2-nitro-phenyl)-1-cycl ohexyl hy1-5, 6-di fl uoro- 1Hbenzoi m dazol
e (270 ng, 0.66 rrrml) in methanol (10 m re added stannous chloride (631

oncton MR BRICOIar LraAieror G Ve :h' °”1§>f121§t e OBl Rz ompl et (on o
vater  neuth sw?téan%ﬁﬁn%é?}@ﬁeu@%@? GO BFOTORLGR & em@“( s

ext racted Wil ehiXlrAagAl 654&5*%% Al SRS, ofgayl Grhe%xacgg wer &

vvals]tled wi t F*Wat'e rine ried over
desired co#p%ﬁﬁﬁ@a%ﬁl@f?éﬁ‘*%@ P At B GG RS B S Qe e TR e

376. 2 (MrH)esiBe was &)urlﬁed bX column chromato relt% y0ve over 3111ca gel (rIO -20% ethhacetate/n-
2- (4-Chl oro-2-nitro-phenyl)-1-cycl ohexyl hyl-5, 6-di fl uoro- benzoi m dazo

le WO 20110323 RORGHEPEQAPHARPA LA off-WRRe o&@e’x\ 2588-M urBé@ ra39 19 =
Of-white poMe%a?ﬁS% Msl?él'urbo Spray) : I?ﬂz :$4 }] N’P Qa%

2- (4- Chl or as524M+HD: phenyl ) -5, 6-di f | uor o- 1H- benzoi m dazol e To a sol ution of
, 5-di fl uoro-benzene-1, 2-diamne (2.0 g, 6.94 mol; CAS Reg. No. 76179- 5
40-3) in o-xylene (25 m) was added 4-chloro-2-nitro-benzoic acid (2.78 g,
6. 94 mol ; bTAS5Regord\e-(1-62806h&8hagthenid theh animidnzble? viephvoxiedengR- 9 m, 6. 94
nol ) at 25C and the reaction mxture was allowed to stir at reflux
tenperaturé)&fl_mn_itﬂgh. After the conpletion of reaction, solvents were
evapor at ed under reduced pressure. The residue was purified by col um
chromat ography over silica gel (18-20% et hyI acetate / n-hexane) to afford

the 10 Hesi roétﬁoélﬁrf’é’dtl fﬂd(Za%roawéﬂhmpmmﬂl (cysbdiexyrbeeféwhildd)es&;la}}slazom z =
310.2 ( M+ F 4 T
ol ut oS b i indriia by A s (5 11 e agned é@ﬁ&nm%%fzeéur@?é%r 0
| h hi dde 0 dth
Moot on misg ranpel (s Rest Yoorba ! ﬁﬁlsgtélpﬁ AN G VS

off in vac %83 mag,n&ﬂé pnef\ncgl?sclof)jf)]&(l\ﬁ@osdide (8 mg, 0.04 mmol) and triethyl amine (10 ml) at

25°C in a sealed tube. The resulting mixture was degassed and back-filled with nitrogen
15  three times. It was then allowed to stir at 80°C for 16 h. The reaction mixture was filtered

through a bed of celite, concentrated under reduced pressure. The residue was purified by

column chromatography over silica gel (20-25 ethyl acetate / n-hexane) to afford the

desired compound as an off-white powder (38%). MS (Turbo Spray): m/z = 450.0 (M+H).

¢) 2-(2-Bromo-4-chloro-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole

20 The title compound was prepared in analogy to Example 19, intermediate b, from 2-(2-
bromo-4-chloro-phenyl)-1H-benzoimidazole and bromomethyl-cyclohexane (CAS Reg.

No. 2550-36-9). Colorless solid (95%). MS (Turbo Spray): m/z = 404.2 (M+H).

d) 2-(2-Bromo-4-chloro-phenyl)-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate ¢, from

25 benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and 2-bromo-4-chloro-benzoic acid



15 purified by chromatography over silica gel (5% nethanol/dichloronethane)
to afford the title conpound as a yellow solid (58%. MsS (Turbo Spray): mz
= 222.0 (WBHp11/89138- Fl uor o-4- (1Htetrazol - 5- y1) benzoi c patiE®k2010Mb21Ti t ] €
conmpound was prepared in analogy to ExaNrT)l;LLF from

4- cyano- 2-fl uorobenzoic acid (CAS Reg 164149- 28- 4). Light yellow solid

E;l Oé?ﬂ O?/(? E%%%ﬁiﬁé%%ﬁi& {[H’%Et )f_aeuég"gf’?@ M)&D m&gwga%? =3984) - phenyl |

-3-  fl uorgH Fall—l-tetrazol 5-y1) - benzam de

2011/ 03913 )EP2010/ 064217 - 156 - The t|tIe conpound was prepared in
anal ogy to Exanple 84, from 5-chloro-2-(1-

cycl ohexyl net hy1-5, 6-di fl uor o- 1H benzoi m dazol - 2-y1) - phenyl am ne (Exanpl e
84, intermediate a) and 3-fluoro-4-(1Htetrazol-5-yl)-benzoic acid nethyl
ester. Of-white 5 powder (35%. MS (Turbo Spray): mz = 566.1 (MH).

I nt er medi atgggmple 75

5 4-{2-[5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzoic

acid

To a solution of 4-{2-[5-chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-
ethyl}-benzonitrile (64 mg, 0.14 mmol; Example 74, intermediate a) in methanol (10 ml)

10  was added a solution of potassium hydroxide (78 mg, 1.39 mmol) in water (5 ml) and the
mixture was heated to reflux for 12 h. Solvents were removed under reduced pressure and
the residue was diluted with water (10 ml) and acidified to pH 4 with 2M aqueous
hydrochloric acid solution. It was then extracted three times with ethyl acetate (20ml
each), the combined organic layers were washed with brine, dried over sodium sulfate,

15 filtered, and the solvent was evaporated under reduced pressure. The crude product was
purified by column chromatography over silica gel (65% ethyl acetate / n-hexane) to give
the desired final product as a colorless powder (31%). MS (Turbo Spray): m/z = 473.3

(M+H).

20 Example 76



a) 3-Fluoro-4-(1Htetrazol-5-yl)-benzoic acid nethyl ester The title
conpound was prepared in analogy to Exanple 84, internediate d, from 3-

fl uor o- 4-woHetg3sBa0l - 5-y1) - benzoi ¢ aci d. Light yell ow ®olrir®2¢18/84217 NS
(Turbo Spray): mz 10 = 222.0 (M+tH). b)

3-Fluoro-4-(1Htetrazol - 5-y1)-benzoic adrﬁSThe title conpound was prepared
i n anal ogy t | benzoi c acid
(CAS Reg. iy m z

= 208 (M+H) 5 Exanpl 86

2-(1-@c|o#§«§~f£&%@¥ﬁk¢ii@6 di f | uor o- 1H benzoi mi dazol - 2-y1) - N-[ 2- f | uor o- 4- ( 1H
tetrazol -5-y1)-phenyl| -benzam de WO 2011/ 039130PCT/ EP2010/ 064217 - 157 -
The title conpound was prepared in anal ogy to Exanple 30, from

N (4-cyano- 2-fl uorophenyl) -2- (1 -cycl ohex K ﬁ\& 6 -difluoro-1H -b
enzoinidazol-z -yl) -b enzam de. YEIIOM/ 9@ M5 (Turbo Spray): mz

532.1 (MtH). 5 Internedi ates |
N—(4 Cyano- 2-f | uor o- phenyl) - 2- No y thyl-5, 6-difl uoro-1H benzoimd

azol 2-y1) - benzam de

The title compound was prepared in analogy to Example 30, from 4-{2-[2-(1-

5 cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile. Off-

white solid (49%). MS (Turbo Spray): m/z = 499.5 (M+H).
Intermediates

a) 4-{2-[2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzonitrile

10  The title compound was prepared in analogy to Example 73, intermediate, from 4-[2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenylethynyl]-benzonitrile. Oft-

white powder (23%). MS (Turbo Spray): m/z = 456.6 (M+H).

b) 4-[2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenylethynyl]-

benzonitrile

15 The title compound was prepared in analogy to Example 72, intermediate a, from 2-(2-
bromo-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole and 4-ethynyl-
benzonitrile (CAS Reg. No. 3032-92-6). Off-white powder (30%). MS (Turbo Spray): m/z

= 452.4 (M+H).

¢) 2-(2-Bromo-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole




The title conpound was prepared in anal ogy to Exanple 85, from

2- (1-cycl ohexyl nmet hyl 5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) - benzoi c acid

met hyl eswenrnoamgdBoam no- 3-fl uoro- 10 benzonitril e ( CASPREFP2NO/064217
63069-50-1). Of-white powder (65% . I\/B{@ero Spray): mz = 489.6 (MH).
b) 2-(1-Cycl ohexyl met hy1-5, 6-di f| uoro 1H benzoi m dazol - 2 yl) benzoic acid

t hyl t titl d | 9,
"t of e atbebitepEipsd SaBDrear g BoRY B2 Mozt s DR 8 € aci o
gﬁ%gg |6 E/?: ! and br%%?d%;@%?:?%;ﬁygxale arécfl?r%rono:;’j%ijg c;flgoflfxanet(%SBOmer
2011/ 05913 ggr‘i Eé?&%f%%%g] 49285 (b Sprid ¥ %(;Z iera 5
Of-white powder (12% . MS (Turbo Spray): na1(z = 289 0 (M+H). Exarrpl)e 87 5
2-(4-Chlorop3 ylgllogﬂ,e_ Nt hexia etk ))e;;}lo@ngiafzg)lgoro 1-[ 2-fl uoro-4- (lH-tetr

azol -5-yl)- enzy e conpound was prepared in
anal ogy to Exanple 30, from 4-[2-(4-chl oro- 2-

cycl ohexy!| %Tefﬂ@%)éoﬁ?ﬁﬂﬂdi WaSpRephitetllitl 9 SloBeidath FpHaR0 mdmyddié Bbﬂcﬂma'sﬂ uor o-
10 benzonitrile white povvder (32% . M5 (Turbo Spray): mz 553. 4

(MHH) . difluoro-benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and 2-bromo-benzoic acid

(CAS Reg. N0.88-65-3). Colorless powder (75%). MS (Turbo Spray): m/z = 309.2 (M+H).

Example 77

10 4-{2-[2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzoic acid

The title compound was prepared in analogy to Example 75, from 4-{2-[2-(1-
cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile
15 (Example 76, intermediate a). Off-white powder (30%). MS (Turbo Spray): m/z = 475.4

(M+H).

Example 78

4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl] -ethyl}-benzoic acid




Internediate 4- [2- (4-Chloro-2 -cycl ohexyl met hoxy-phenyl) -5,6 -difluoro-b
enzoi m dazol - 1-yl net hy1l1-3 - fluoro-benzonitrile The title conpound was
prepared wo2anai3egy to Exanple 5, internediate a, from 2CT/EP2010/064217
chIoro-2-hydroxy-pheny|)-5,6-dif|uoro-bp‘ﬁpinidazol-l-ylnethy11-3-fluoro-be
nzonitrile (Exanple 70, internediate b) d brononet hyl - cycl ohexane ( CAS
Reg. No. 2550-36-9). Colorless solid (71%. M (Turbo Spray): mz = 510.2
(MtH). Exanple 88 WD 2011/ 039130PCT/ EP20+8¢ 0642175 159 - 2-

[2-fluoro-4-(1Htetrazol -5-y1) ‘ 4+ benzopm dazol e The title
xalypl @ 30, from4-12-[4-chloro-2-(2- 5

et hyl - but oxy) -phenyl] -5,6 -di 0i m dazol -1 -yl methy1l-3

-fluoro-benzonitrile. Yell ow powder 5 . M5 (Turbo Spray): mz = 541.2
(MtH) . Internediate 4-12- [4-Chloro-2 - et hyl - but oxy) -phenyl] -5,6
-di fl uoro-b enzoi m dazol - 1-yl nethyl | - fluoro-benzonitrile 10 The title

conmpound was prepared in analogy to Exanple 5, internediate a, from 4-
-3-fluoro-benzonitrile
The title compound was prepared in analogy to Example 75, from 4-{2-[2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile (Example 80,

intermediate a). Colorless powder (52%). MS (Turbo Spray): m/z = 437.4 (M+H).

Example 79

(4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenoxy)-acetic

acid

P
CO
O

10  The title compound was prepared in analogy to Example 4, from (4-{2-[2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenoxy)-acetic acid methyl

ester. Colorless powder (59%). MS (Turbo Spray): m/z = 469.4 (M+H).
Intermediates

a) (4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenoxy)-acetic

15 acid methyl ester

The title compound was prepared in analogy to Example 5, intermediate a, from 4-{2-[2-

(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenol and bromo-acetic



(Exanmpl e 70, internediate b) and 3-brononet hyl - pentane (CAS Reg. No.
3814-34-4). Of-white powder (66%. MS (Turbo Spray): mz = 498.0 (M+tH). 15
Exanpl e 890 2011/039130 PCT/EP2010/064217
2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl )1 6-difluoro-1-[2-fluoro-4-(1H-tet
razol -5- yl)-benzyll-1H benzoi m dazol e 2011/ 039130PCT/ EP2010/ 064217 -

3. o e TERLES 8 S99, - SR MR AIPLE 450

cycl opr opyl y%gi%l ) -5, 6-di fl uoro-benzoi m dazol - 1-yl met hyl | - 3-f 1 uor ob
enzonitril én er (65%. MS (Turbo Spray): mfz = 511.0 (M+H). 5
I nt er medi at e 4-

[2- (4- Chl ofg S04y - Aly gazol - 1-yl me
thyll - 3- ' T ' ' Na~ W ] anal ogy
to Exanple 5, internediate a, from 4- -3f|uoro benzonltrlle 10 (Exanpl e

70, i nter magjeqfe cgﬂlgéﬁﬂd BHO Eem{h aﬁé’lﬁéypb%rﬁ%@ﬁﬁb?e ﬁﬁﬁ@er‘ﬁ%ﬂhaté\@ fro%%l 34-5) .

Col orless solid urbo Spray)” mz 468. . Exanple 90
2- [ 4- ChY orcPclhdxyRhéth yzil{p{pmr ﬁﬂaﬂﬁn&{rlﬂﬁh 106¥hyi P wl}L1H5eﬁzdimﬁdd¢@1reo 1-
[ 2-f ] uoro-4- (1Ht(xg tetir;lazol 5-y1) - benzyl | ?1H- byéngm m dazol e

Yellow sticky solid (88%). MS (Turbo Spray): m/z = 411.4 (M+H).

¢) 1-Cyclohexylmethyl-2-{2-[2-(4-methoxy-phenyl)-ethyl|-phenyl}-1H-benzoimidazole

The title compound was prepared in analogy to Example 73, intermediate, from 1-
cyclohexylmethyl-2-[2-(4-methoxy-phenylethynyl)-phenyl]-1H-benzoimidazole. Yellow

10 sticky solid (74%). MS (Turbo Spray): m/z = 425.3 (M+H).

d) 1-Cyclohexylmethyl-2-[2-(4-methoxy-phenylethynyl)-phenyl]-1H-benzoimidazole

The title compound was prepared in analogy to Example 72, intermediate a, from 2-(2-
bromo-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole and 1-ethynyl-4-methoxy-
benzene (CAS Reg. No.768-60-5). Yellow sticky solid (24%). MS (Turbo Spray): m/z =

15  421.4 (M+H).

e) 2-(2-Bromo-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(2-
bromo-phenyl)-1H-benzoimidazole and bromomethyl-cyclohexane (CAS Reg. No. 2550-

36-9). Light brown solid (62%). MS (Turbo Spray): m/z = 369.4 (M+H).

20 f) 2-(2-Bromo-phenyl)-5,6-difluoro-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate ¢, from 4,5-
difluoro-benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and 2-bromo-benzoic acid

(CAS Reg. N0.88-65-3). Yellow solid (85%). MS (Turbo Spray): m/z = 273.0 (M+H).



WO 2011/ 039130PCT/ EP2010/ 064217 -161 - The title conpound was prepared in
anal ogy to Exanple 30, from 4-1244-chl oro- 2-

(t et rahydwo-2pywesetsd- yl met hoxy) - phenyl] -5,6 -difl uoro- bPem/EroiwiocezDl - 1
-ylmethyll -3 - fluoro-benzonitrile. Ye_IM@N_ powder (32% . Ms (Turbo Spray):
mz = 555.0 (MtH). 5 Internedi ate 4-12-

] 4- Chl or o- 2- (t et rahydr o- pyr an- 4-yl nmet hoxy) - phenyl |

-5,6-di fl uoro-benzoi m dazol 1-yl met hyll - 3-fl uoro-benzonitrile The title
conpound was prepared in analogy to Exanple 5, internediate a, from4- 10

(Exanpl e 7% in;gégdi ate b) and 4-brononet hyl -tetrahydro-pyran (CAS Reg.

No. 125552+ |l orless solid (64% . MS (Turbo Spray): nmlz = 512.0
(MtH) . Exanple 91

2-(4-Chlor ég 2 ) d| J - 1.2 ] { trazol - 5-yl)
-benzyII15ci A M d O 2011/ 0391T30PCIT EPZ0X0/ 064 2] ﬁ 162 -

benzoimidazole

The title compound was prepared in analogy to Example 30, from 4-{2-[2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile. Light yellow

powder (13%). MS (Turbo Spray): m/z = 463.4 (M+H).

Intermediates

10 a) 4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-benzonitrile

The title compound was prepared in analogy to Example 73, intermediate, from 4-[2-(1-
cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenylethynyl]-benzonitrile. Off-white

powder (48%). MS (Turbo Spray): m/z = 420.4 (M+H).

b) 4-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenylethynyl]-benzonitrile

15 The title compound was prepared in analogy to Example 72, intermediate a, from 2-(2-
bromo-phenyl)-1-cyclohexylmethyl-1H-benzoimidazole (Example 79, intermediate e) and
4-ethynyl-benzonitrile (CAS Reg. No. 3032-92-6). Yellow solid (22%). MS (Turbo Spray):

m/z = 416.6 (M+H).



The title conpound was prepared in anal ogy to Exanple 30, from 4-

[ 2- (4-chl oro-2- propoxy-phenyl) -5,6 -difluoro-benzoimdazol-1 -yl nethyl]
-3 -fluorwokenzmizoril e. Yell ow powder (46% . NS (Tur boPEprERg)10/064227 = 499. 0
(MtH). 5 Internedi ate 4-

[ 2- (4- Chl or 0- 2- propoxy- phenyl ) -5, 6- dlf|L&§O benzoi m dazol - 1- yl net hyl |
-3-fluorobenzonitrile The title conpound was prepared in anal ogy to Exanpl e
5, interneé?%ﬂ%ﬂ%§lfron14 10 (Exanple 70, internediate b) and

1- br ono- propane (CAS Reg. No. 106-94-5). Colorless solid (72% . M (Turbo
Spray): m 4 9 .

2- (4- Chl or e=ZF¢ycro otréh :
[2-f|uoro-é;iﬁgétetr%%gl-S y1) 15 benzyII -1H—ben20|n1dazole WO

2011/ 03913 4217 - 163 - The title conmpound was prepared in
anal ogy to Exanple 30, from 4- [2-(4-chloro-2-

cycl obut yl net hoxy- phenyl ) -5, 6-di fl uor o- benzoi m dagol - 1-yl net hy11- 3-f | uor obe
nzonitrile. Light yell ow powder (28% . M %ppay) mz = 525.2 (M-H)
5 Internmedi ate 4-
[2-(4-Ch|oro-2-cyc|obutylnethox -phenyl
hyll -3- fluoro-benzonitrile /e
Exanple 5, internediate a, fro

o

.

F

d|fluoro benzoi m dazol - 1-yl net
pound was prepared in analogy to

5 The title compound was prepared in analogy to Example 30, from 4-(2-{2-[1-(4,4-
difluoro-cyclohexylmethyl)-1H-benzoimidazol-2-yl]-phenyl}-ethyl)-benzonitrile.

Colorless powder (65%). MS (Turbo Spray): m/z = 499.0 (M+H).
Intermediates

a) 4-(2-{2-[1-(4.4-Difluoro-cyclohexylmethyl)-1H-benzoimidazol-2-yl|-phenyl}-ethyl)-

10 benzonitrile

The title compound was prepared in analogy to Example 73, intermediate, from 4-{2-[1-
(4,4-difluoro-cyclohexylmethyl)-1H-benzoimidazol-2-yl]-phenylethynyl}-benzonitrile.

Colorless powder (58%). MS (Turbo Spray): m/z = 456.0 (M+H).

b) 4-{2-[1-(4,4-Difluoro-cyclohexylmethyl)-1H-benzoimidazol-2-yl]-phenylethynyl}-

15 benzonitrile

The title compound was prepared in analogy to Example 72, intermediate a, from 2-(2-
bromo-phenyl)-1-(4,4-difluoro-cyclohexylmethyl)-1H-benzoimidazole and 4-ethynyl-
benzonitrile (CAS Reg. No. 3032-92-6). Brown solid (38%). MS (Turbo Spray): m/z =

452.2 (M+H).



10 (Exanple 70, internediate b) and brononet hyl - cycl obut ane (CAS Reg. No.
17247-58-4). Colorless solid (82%. MS (Turbo Spray): mlz = 482.4 (MH)
Exanpl e 980 20112391{34- Chl or 0- 2- (t et r ahydr o- pyr an- 2- yl net h@xy)EPphieng42i7
-5,6-difluoro-1- [2-fluoro-4-(1H15 tet[aﬁ%I-S-yl)-benzylI-1H—benzoinidazo|e
WO 2011/ 039130PCT/ EP2010/ 064217 - 164 he title conpound was prepared in
anal ogy to 1 !4 chlolohz-1 o )

(t et rahydr &pyfah? iy ) Lo g o ;
-ylnethyll -3 - quoro benzonltrlle CIf mhlte pomder (55@@ VS (Turbo
]S zr aCI>”/|I) or o- éfh(e Zl[e cgﬁlyé}ln%w grepire llrﬁ%{l%gg(yyt)o Xﬁmﬁ)lq 9, intermediate b, from 2-(2-

-5,6-difl ' | titl
comound vae BPaRanLd T nengi bR lé*@*ﬁmﬁf'%’??ﬁé%é e IR . ©
Ex le 7 R
ho. 3723, 89 5T Tl PaSdtly @@Eﬁ‘@fqu‘f*ﬁ‘?ﬂﬁ*fw RS QT s

512.0 ( M*"DColcﬁ%e%E@bﬁd&sz%) MS (Turbo Spra ? m/z = 406 3 (M+H).
2- (2- Cycl opentyl net hoxy- pheny1) -5, 6-di fl uoro-1-]2-fluoro-4-(1Htetrazol -5-y

1) - benzyl | 15 1H benzoi m dazol e

Example 82

1-(4-Methyl-cyclohexylmethyl)-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1H-

benzoimidazole

z7 =T
/
=z

&
CL-O
m L

The title compound was prepared in analogy to Example 30, from 4-(2-{2-[1-(4-methyl-
cyclohexylmethyl)-1H-benzoimidazol-2-yl]-phenyl}-ethyl)-benzonitrile. Yellow powder

(26%). MS (Turbo Spray): m/z = 477.4 (M+H).
Intermediates

15 a) 4-(2-{2-[1-(4-Methyl-cyclohexylmethyl)-1H-benzoimidazol-2-yl|-phenyl}-ethyl)-

benzonitrile

The title compound was prepared in analogy to Example 73, intermediate, from 4-{2-[1-
(4-methyl-cyclohexylmethyl)-1H-benzoimidazol-2-yl]-phenylethynyl}-benzonitrile.

Brown sticky solid (59%). MS (Turbo Spray): m/z = 434.1 (M+H).



WO 2011/ 039130PCT/ EP2010/ 064217 - 165 - The title conmpound was prepared in
anal ogy to Exanple 30, from 4- entyl net hoxy-p henyl) -5,6 -

di f | uor o-woent1zsprsvdazol -1 -yl met hyl ] -3 -fl uorobenzoni PciriEP201iogiz7 yel | ow
powder (30% . MsS (Turbo Spray): mz 50 (MtH). 5 Internediates a) 4-

[ 2- (2- Cycl opentyl met hoxy- phenyl )-5, 6- d| f r o- benzoi m dazol - 1-yl net hyl | - 3-
fl uoro-benzg |tr|I Th d Exarrple

5, internmed S : Y (CERS Reg.
27935-87-1 O‘f-%lte SO|Id (51% I\/S (Turbo Spray) rrlz 462 2 (I\/H—l)
b) 4- [5, 6 - 2- (2- hydr oxy- phenyl ) - benzoi m dazol - 1- yI met hyl |
-3-fluorobenzonitrile The title conmpound was prepared in analogy to

Exanpl e 19, h'eg*tl% Hi%gioﬁﬁfw%f E)Iteli)gttpd?[ﬁgneﬁog);'t% aH!t' ?rﬁemﬁe%l%ﬁoﬁb%i (Rhenyl )

-b enzoi m az uor 02’b ‘enz | range solid

(95% . Ms ) _
[5,6-Difl u%}%&ﬁg%}%ﬂﬁzbih%}x%p }éﬂ‘?‘ b}élnzm o élgg%n_%(:)l}mﬁiazole and4 ethynyl

- 3-f | uorpbegRzAMifd (EAS NG, 3@.1%93&2189 éght FRRRAR Q8 45b4). M (Turbo Spray): m/z

=430.4 (M+H).

¢) 2-(2-Bromo-phenyl)-1-(4-methyl-cyclohexylmethyl)-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(2-
bromo-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 79, intermediate f) and
10  toluene-4-sulfonic acid 4-methyl-cyclohexylmethyl ester (CAS Reg. No. 92730-50-2).

Colorless liquid (50%). MS (Turbo Spray): m/z = 384.3 (M+H).

Example 83

1-(2-Cyclohexyl-ethyl)-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1H-

15 benzoimidazole

=" Nz
\ /
Z2=Z

The title compound was prepared in analogy to Example 30, from 4-(2-{2-[1-(2-
cyclohexyl-ethyl)-1H-benzoimidazol-2-yl]-phenyl}-ethyl)-benzonitrile. Off-white powder

(21%). MS (Turbo Spray): m/z = 477.4 (M+H).

20 Intermediates



- 166 - brononet hyl-3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Bl ue
solid (32%. MS (Turbo Spray): mlz = 394.4 (M+tH). Exanple 95 5

2- (4- Chl owo-28t100pg130pent yl net hoxy- phenyl) - 1-[ 2- f | uor o- 4- pCHEPRAMARLN7 5-y1) - b
enzyl | 1H benzoi m dazol e The title cqnﬂgypd was prepared in anal ogy to
Exanpl e 30, from 4- [2-(4-chloro-2-
cycl opentyl h b Iuor- benzonltrlle
Yel | ow 10 pow 588 o 2 € C1yYi ) 1 e ot oo
a) 4- [2-(4-Chloro- 2 cyclopentylnethoxy phenyl) ben20|n1dazol 1-yl met hyl |
-3-1l uorob ﬁl?lgt We%gnlnlppgr-ll- }efag i)ltepare 1rqgnéiogy tWBE'Sxatpnp?eD%r 1nqermed"flar‘EéJl QY 4-t{9- fxanpl e

5, Interne

and | odorethy ?@W@%ﬁ%@ﬁﬁ%@&@@%& T BRI SERTA, { O,y
solid (35%s C)%gs g}n/zmégém Ap%2. (MHH) . V\D

2011/ 03913 EP2 0642 167 - The title conpound was prepared in
anal ogy to Exanpl e 19, internediate a, from4- [2-(4-

chl or o- 25 gy hopsy14 phamyeloreR@ NI TV HABG zoiknith s8R0 L bh Syl étH@iy0- baneatiler i | e.
Li ght yellow sticky solid (92% . MS (Turbo Spray): nmlz = 378.4 (MH)

The title compound was prepared in analogy to Example 72, intermediate a, from 2-(2-
bromo-phenyl)-1-(4-methyl-cyclohexylmethyl)-1H-benzoimidazole and 4-ethynyl-
benzonitrile (CAS Reg. No. 3032-92-6). White solid (43%). MS (Turbo Spray): m/z =

430.2 (M+H).

10 ¢) 2-(2-Bromo-phenyl)-1-(2-cyclohexyl-ethyl)-1H-benzoimidazole

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(2-
bromo-phenyl)-5,6-difluoro-1H-benzoimidazole (Example 79, intermediate f) and (2-
bromo-ethyl)-cyclohexane (CAS Reg. No. 1647-26-3). Light yellow sticky solid (87%). MS

(Turbo Spray): m/z = 384.2 (M+H).

15

Example 84

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-2-

fluoro-4-(1H-tetrazol-5-yl)-benzamide




C) 4- [2-(4-Chloro-2-nmethoxy-phenyl)-benzoi m dazol - 1-yl net hyl |
-3-fluoro-benzonitrile 5 The title conpound was prepared in anal ogy to
Exanpl e WO 20resprsedi ate b, from 2-(4- PCT/EP2010/064217

chl or o- 2- met hoxy- pheny1l) - 1H benzoi m dazo (Exanple 39, internediate d) and
4- brononet hyl-3-fl uoro-benzonitrile (CA zbbg. No. 105942-09-4). Yellow
solid (189

M5 (T .S o = 392.4 ( MkH). | _EX 96 . .
2-(4- Chl or d°& %géﬁdgrﬁgggppgfggl%ﬁgﬁﬁz-g1_-chgq%ﬁ?ﬂ%ﬁg}l;%-ﬁf}glﬂuo?oqﬂﬂ?benzo1m1dazol-
2-fl -4- H-t et |-5-v1)-_ b vl -1H-b i m | he.titl
corpound was PR O bhy e i R Pl (35D aadifuhyin S 1
o D B G RE R Regach SR SO RASREABH b g 3 MBI g 1) 1T O Penze
I di - . ) ] ]
5t CaT el oéneraturr. To this was added a solution of 2:flupro-d-(1H tetrazol-5 ) benzgicacid |

-3- - Tl upr gahirnzeRt ngzhh%, 0.19 rdBI)in T&?ah?rhfdf&raﬁqgﬁﬁ}lﬁ%w TRE &Sukdwas
anal ogy to Exanple 5, inhternediate a, from 4- - hydr oxy-phenyl) -5,6

- di f1 uor o- bh&narwel dadieivtylrisexth B8 YAY thedeadtlonanRtdre @A ANdvdd th&tik foxansml e 70,
i nternmedi ate b) and brono-cycl ohexane (CAS Reg. No. 108-85-0). Colorless
sem - sol i d The28ctioVmiktlide Wes Ghaled with ZataraddBaqdiedidddlution of ammonium
chloride, extracted with ethyl acetate (3 x 5 ml). Combined organic layer was washed with
brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The
10 crude product was purified by column chromatography over silica gel (ethyl acetate to 4%

methanol / ethyl acetate) gave the desired final compound as light yellow powder (30%).

MS (Turbo Spray): m/z = 566.4 (M+H).

Intermediates

a) 5-Chloro-2-(1-cyclohexvlmethyl-5.,6-difluoro-1H-benzoimidazol-2-yl)-phenylamine

15 To a solution of 2-(4-chloro-2-nitro-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-
benzoimidazole (270 mg, 0.66 mmol) in methanol (10 ml) were added stannous chloride
(631 mg, 3.32 mmol) and concentrated hydrochloric acid (0.1 ml) at 25°C. The reaction
mixture was stirred for 16 h under reflux. After the completion of reaction, solvents were
evaporated under reduced pressure, diluted with water, neutralized with aqueous solution

20 of 1M sodium hydroxide, and extracted with ethyl acetate (3 x 20 ml). Combined organic
layers were washed with water (2 x 20 ml), and then with brine, dried over sodium sulfate,
filtered, and evaporated under reduced pressure to furnish the desired compound as a

light yellow solid (85%). MS (Turbo Spray): m/z = 376.2 (M+H).

b) 2-(4-Chloro-2-nitro-phenyl)-1-cyclohexylmethyl-5.,6-difluoro-1H-benzoimidazole

25 The title compound was prepared in analogy to Example 19, intermediate b, from 2-(4-

Chloro-2-nitro-phenyl)-5,6-difluoro-1H-benzoimidazole and bromomethyl-cyclohexane



- 169 - Exanple A A conpound of fornula (1) can be used in a manner
known per se as the active ingredient for the production of tablets of the
fol | ow ngwoanpaspt3bon: Per tablet 5 Active ingredi ent 200CEREP2010/064217

M crocrystal line cellul osel55 ng Corn st h25 nmg Tal c25 ny

Hydr oxypr opyl net hyl cel | ul ose 20 ng 10425 fig Exanple B A conpound of

formula (1) be used i nner known s the active ingredient
for the préggg{kegﬁq%fzsé%ﬁgtﬂ%egﬁbw ferRovydst f‘@\%)ngd%égﬁ%éfﬁrﬁéhm/ Perl®dpsul e 15
Active ingr(ﬁﬂi}?)nt 100.0 nmg Corn starch20.0 ngy

¢) 2-(4-Chloro-2-nitro-phenyl)-5,6-difluoro-1H-benzoimidazole

To a solution of 4,5-difluoro-benzene-1,2-diamine (2.0 g, 6.94 mmol; CAS Reg. No. 76179-
5 40-3) in o-xylene (25 ml) was added 4-chloro-2-nitro-benzoic acid (2.78 g, 6.94 mmol;
CAS Reg. No. 6280-88-2) and titanium tetraethoxide (2.9 ml, 6.94 mmol) at 25°C, and the
reaction mixture was allowed to stir at reflux temperature for 14 h. After the completion of
reaction, solvents were evaporated under reduced pressure. The residue was purified by
column chromatography over silica gel (18-20% ethyl acetate / n-hexane) to afford the

10  desired compound as a yellow powder (15%). MS (Turbo Spray): m/z = 310.2 (M+H).

d) 2-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid methyl ester

To a solution of 2-fluoro-4-(1H-tetrazol-5-yl)-benzoic acid (100 mg, 0.48 mmol) in
methanol (5 ml), thionyl chloride (0.5 ml) was added at 0°C and the reaction mixture was
stirred at 25°C for 12 h. The solvents were distilled off in vacuo, and the residue was

15 purified by chromatography over silica gel (5% methanol/dichloromethane) to afford the

title compound as a yellow solid (58%). MS (Turbo Spray): m/z = 222.0 (M+H).

e) 2-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid

The title compound was prepared in analogy to Example 30, from 4-cyano-2-fluoro-
benzoic acid (CAS Reg. No. 164149-28-4). Light yellow solid (71%). MS (Turbo Spray):

20 m/z=208.0 (M+H).

Example 85

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-3-

fluoro-4-(1H-tetrazol-5-yl)-benzamide




Lact 0ose95.0 ng Tal c4.5 ng Magnesium stearate0.5 ng 20220.0 ng WO

2011/ 039130PCT/ EP2010/ 064217 - 170 - dains 1. Conpounds of formula (1) 5
wher ei n Rvoi2e11ai3isb, hydr oxy, hydroxyal kyl, carboxyal kylPCT/EP2010/064217

al koxycar bonyl al kyl , cycl oal kyl , norborrqg adamantyl ,

bi cycl o[ 2. 2. 2] oct anyl tetrahydropyranjl,(%henyl, substituted cycl oal kyl,
substituted norbornyl, substituted adamantyl, substituted

10bi cycl o[ 2. 2. 21oct anyl, substituted tetyahydrgpyridnyl or substituted
phenyl, wherein substituted cycl oal kyl, RYubg ‘utrd\WorbornyI, substituted
adamantyl, substituted bicyclo[2.2. 21ogtany ;ub\NLmuted t et r ahydr opyr anyl

and substituted phenyl are substifuted th one to three substituents
i ndependently sel ected from al k a?gggggzp_aalogen, hydr oxy, al koxy,
hydroxyal kyl , carboxy, carboxy ~N15C xyal koxy, al koxycar bonyl

al koxycar bonyl al kyl , aIkoxycarbonyIaHkOXf,

The title compound was prepared in analogy to Example 84, from 5-chloro-2-(1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenylamine (Example 84,
intermediate a) and 3-fluoro-4-(1H-tetrazol-5-yl)-benzoic acid methyl ester. Off-white

5 powder (35%). MS (Turbo Spray): m/z = 566.1 (M+H).

Intermediates

a) 3-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid methyl ester

The title compound was prepared in analogy to Example 84, intermediate d, from 3-
fluoro-4-(1H-tetrazol-5-yl)-benzoic acid. Light yellow solid (37%). MS (Turbo Spray): m/z

10 =222.0 (M+H).

b) 3-Fluoro-4-(1H-tetrazol-5-yl)-benzoic acid

The title compound was prepared in analogy to Example 84, intermediate e, from 4-cyano-
3-fluoro-benzoic acid (CAS Reg. No. 176508-81-9). Light yellow solid (58%). MS (Turbo

Spray): m/z = 208 (M+H).

15

Example 86

2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-N-[2-fluoro-4-(1H-

tetrazol-5-yl)-phenyl]-benzamide




cyano, tetrazolyl and tetrazolylal kyl; R2 is hydrogen, alkyl or hal ogen; R3
is al kyl, cycloal kyl, carboxy, carboxyal kyl, al koxycarbonyl,

al koxycarworrgliaistash, tetrahydropyranyl, phenyl, thi ophemrg¢r/EPpymiociny| ,

car boxypyridinyl, W) 2011/ 039130PCT/ EP /064217 -171 -
tetrazol yl pyridinyl, substituted cycloal Ky, substituted tetrahydropyranyl,
substituted phenyl or substituted thiopheny , wherein substituted
cycl oal kyl, substituted tetrahydropyranyl, substityted phenyl and
substituted thiophenyl are substituted w hQii; tg TWree substituents

i ndependent |y sel ected from al kyl, 5Shal_gal k hal®qgen, al koxy, hydroxy,
hydr oxyal kyl , carboxy, carboxyal kyl, ,caroxyal koxyH

car boxycycl oal kyl al koxy, al koxygarjo oxycar bonyl al kyl , cyano,
tetrazolyl and tetrazolylalkwl, Whe g ase R3 is nethyl or ethyl, then
R2 is halogen or alkyl; R4 is hydroggn or hal ogen; 10R5 is hydrogen or

hal ogen; R6 is hydrogen or al kyl;

The title compound was prepared in analogy to Example 30, from N-(4-cyano-2-fluoro-
phenyl)-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-benzamide. Yellow

powder (46%). MS (Turbo Spray): m/z = 532.1 (M+H).
5 Intermediates

a) N-(4-Cyano-2-fluoro-phenyl)-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-

2-yl)-benzamide

The title compound was prepared in analogy to Example 85, from 2-(1-cyclohexylmethyl-
5,6-difluoro-1H-benzoimidazol-2-yl)-benzoic acid methyl ester and 4-amino-3-fluoro-
10  benzonitrile (CAS Reg. No. 63069-50-1). Off-white powder (65%). MS (Turbo Spray): m/z

=489.6 (M+H).

b) 2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-benzoic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate b, from 2-(5,6-
difluoro-1H-benzoimidazol-2-yl)-benzoic acid methyl ester and bromomethyl-
15 cyclohexane (2550-36-9). Off-white powder (15%). MS (Turbo Spray): m/z = 384.8

(M+H).

¢) 2-(5.6-Difluoro-1H-benzoimidazol-2-yl)-benzoic acid methyl ester

The title compound was prepared in analogy to Example 19, intermediate ¢, from 4,5-

difluoro-benzene-1,2-diamine (CAS Reg. No. 76179-40-3) and phthalic acid monomethyl



R is hydrogen or alkyl; R8 is hydrogen or alkyl; RO i s hydrogen
or alkyl; 15Rmis hydrogen or alkyl; Ais carbon or nitrogen; Bis -0-,

-S-, -NROoWO 20G(IBYMNR7-, -S(0)2NR8-, -CRORm or -C C; n PSTAPR@)/08420T 2; m
is zero, 1 or 2; 20p is 1 or 2; or pha[nﬁﬁgytically acceptable salts

t hereof; W0O2011/039130PCT/ EP2010/ 064217 =~ 172 - wth the proviso that

1- benzyl-2-(2- | oxy- phen - benzoi m,dazo i xcl uded, 2, Conpounds
accor di ng teét%@]ﬁag,- ﬁyfm%%riﬁl%é-%Wﬁrtﬁwwd@%?%&h@(Te%§0§aff§?:im/&t=e%ﬁ%

phenyl , \/\h?m}% substituted phenyl is phenyl substituted with one to three

Example 87

5 2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole

F O/_<:>
poster

N<

Z

F

Z=

7
N/
H

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
cyclohexylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

10  benzonitrile. Off-white powder (32%). MS (Turbo Spray): m/z = 553.4 (M+H).
Intermediate

4-[2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-3-

fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
15  chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
(Example 70, intermediate b) and bromomethyl-cyclohexane (CAS Reg. No. 2550-36-9).

Colorless solid (71%). MS (Turbo Spray): m/z = 510.2 (M+H).

Example 88



5substituents independently selected from hal ogen and tetrazolyl. 3.
Conmpounds according to claim1 or 2, wherein R is cycloal kyl. 4. Conpounds
accordi ngvoaoarmposne of clainms 1 to 4, wherein R3 is cyelCoarzyl/oe4217
substituted phenyl wherein substituted phenyl is phenyl substituted with

one to three substituents indepentently sel ected from hal ogen,

car boxy, .5,

of clains ¥ e=E50lhy : ‘ FRAE G559

phenyl is hen I bstltuaed wi th one to three substltuents |ndependently
sel ect ed fE@%@%&paégﬁ4§ﬁa—¥%¥%azolyI 6. Conpounds according to any one of

clains 1 to 6, wherein Bis -0-. 15 7. Conpounds according to any one of
claims 1 to 7, wherein Ais carbon. 8. Cbnpoun according to any one of

claims 1 to 3, wherein R2 is hal ogen. unds according to any one of
clains 1 to 8, selected from

1- Cycl ohexyl met hy1- 2- (2- cycl operit t Qxy- |d|n 3-y1) -5, 6-difluoro-1Hben
zoi m dazol e;

201- Cycl ohexyl net hy1- 2- (2-cycl o0 hox r|d|n 3-yl1)-5,6-difluoro-1H

benzoi m dazole; 2- [2-(2-Chloro-benzyl Qxy

[ pyr|d|n 3-yll
-1-cycl ohexyl net hy1-5, 6-di fl uor o- 1Hoenzol

The title compound was prepared in analogy to Example 30, from 4-{2-[4-chloro-2-(2-
5 ethyl-butoxy)-phenyl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-3-fluoro-benzonitrile.

Yellow powder (55%). MS (Turbo Spray): m/z = 541.2 (M+H).
Intermediate

4-{2-[4-Chloro-2-(2-ethyl-butoxy)-phenyl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-3-

fluoro-benzonitrile

10  The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
(Example 70, intermediate b) and 3-bromomethyl-pentane (CAS Reg. No. 3814-34-4).

Off-white powder (66%). MS (Turbo Spray): m/z = 498.0 (M+H).

15 Example 89

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole




WO 2011/ 039130PCT/ EP2010/ 064217 - 173 - 4-

[ 3- (1- Cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-ye- pyri di n- 2-

yl oxymet hyDI20tilsmBoi ¢ aci d; 14- PCT/EP2010/064217

[ 3- (1- Cycl ohexyl met hy1l-5, 6-di fluoro-1Hb oi m dazol - 2-ye-pyri di n- 2-

yl oxynet hyl | - phenoxyl -acetic acid; 51-B y1l-2- [2- (2-chloro-b enzyl oxy)
-pyridin-3 -yll -5,6-difluoro-1H benzoi m dazol e; 1-Benzyl-2-

(2-cycl opentyl net hoxy-pyridin-3 -yl) -5,6-dy++ﬁ@ro-1H -b enzoi m dazol e;

1- Benzyl- 2- (2- cycl opr opyl net hoxyF- pyridi n-30y1) -5, 6-di fl uoro-1H benzoi m dazo
le; 4- N

[ 3-(1-Benzyl-5, 6-difluoro-1H bencpyri di n-2-yl oxynet hyl | -
benzoi c acid; 1014- F N

[ 3-(1-Benzyl-5, 6-di fl uoro-1H benzoi m dakgl ~Z-y1) - pyridin-2-yl oxymet hyl | -
phenoxyl - acetic aci d; N

1- (3-Chl oro- benzyl)-2-[2-(2-chl oro-benzy. F"hldi n-3-y1l1-5, 6-di fl uoro-1H
benzoi m dazol e; \—N

1- (3-Chl oro-benzyl) - 2-(2-cycl opent yl net hoxy- pyrHdi n-3-y1)-5, 6-di fluoro-1H
15benzoi m dazol e;

1- (3-Chl oro-benzyl)-2-(2-cycl opropyl net hoxy-pyridin-3-yl1)-5, 6-difl uoro-1Hbe
nzoi mi dazoITén,e tigleggmpound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-

£/ |10 g( 3 rreCP LS[&dg&%@éﬁ%ﬂg@?ﬁgﬁgnlyﬂ E)Sr ,g - d%ﬂklto?g -%%r?éorirlmcii(%zzgll- 1 -§7lr¥ét{lyl] -%Yfﬁllloq*lop 2

benzonitrile. Yellow powder (65%). MS (Turbo Spray): m/z = 511.0 (M+H).

5 Intermediate

4-[2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-

3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b) and bromomethyl-cyclopropane (CAS Reg. No. 7051-34-5).

Colorless solid (90%). MS (Turbo Spray): m/z = 468.0 (M+H).

Example 90

2-[4-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-(1H-

15  tetrazol-5-yl)-benzyl]-1H-benzoimidazole




20(4-13- [1-(3-Chloro-benzyl)-5, 6-difluoro-1H benzoi m dazol - 2-yl |
-pyridin-2- yloxynet hyll-phenoxy)-acetic acid; 3-14-

[ 2- (2- CycWopnompbrset hoxy- pyri di n- 3-y1) -5, 6-di f | uor o- benroirmrd@nob4217

yl met hyl | - phenyl | - propi oni c acid; WD %Qﬁ%{pBQlBOPCT/EP2010/064217 - 174 -
3 (4{2]2 (2

Chl or o- benzyl oxy) - pyridin-3-y11-5, 6-di fl uoro-b oi m dazol - 1-

yl met hyl | - phenyl) - propi oni ¢ acid; 3-14- /_4522P

[ 2- (2- Cycl opent yl met hoxy- pyridin 3- yl) 5, 6ydi f 0- benzoi m dazol -

yl met hyl | - phenyl | - propi oni ¢ aci &

1-
[ 4- Chl or o- 2- (2- chl or o- benzyl oxy) 'f\lapxyl met hy1-5, 6-di fl uoro- 1H
- benzoi m dazol e;

2- (4- Chl or o- 2- cyclopentylnethoxy phenyl - 1- cycl ohexyl net hy1-5, 6-di fl uoro- 1H
benzoi m dazol e;

2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl) cluhﬁxylnethy1-5,6-difluoro-1H
- 10benzoi m dazol e;

2- (4- Chl or o- 2- cycl ohexyl met hoxy- pheny1) - 1- cyclqﬁ€§ylnethyl 5, 6-di fl uoro- 1Hb
enzoi m dazol e; 4-

[ 5- Chl oro-2- (1-cycl ohexyl net hyl-5, 6-di f| uor o- 1H benzoi m dazol - 2-y1) -

phenoxymet lylelitkeREMHBLA 38k Prepared in analogy to Example 30, from 4-{2-[4-chloro-2-
(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-3-

fluoro-benzonitrile. Yellow powder (32%). MS (Turbo Spray): m/z = 555.0 (M+H).
5 Intermediate

4-{2-[4-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5,6-difluoro-benzoimidazol-

1-ylmethyl}-3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b) and 4-bromomethyl-tetrahydro-pyran (CAS Reg. No.

125552-89-8). Colorless solid (64%). MS (Turbo Spray): m/z = 512.0 (M+H).

Example 91

2-(4-Chloro-2-propoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyl]-

15 1H-benzoimidazole




153- [5-Chl oro-2-(1-cycl ohexyl methyl-5, 6-di fl uoro-1H benzoi m dazol - 2-y1) -
phenoxynet hyl | -benzoic acid; 14-

[ 5- Chl or ow@-20/3yBsbohexyl met hy1- 5, 6-di f | uor o- 1H benzoi mpPdaAEPLe1BAYL) 7
phenoxynet hyl | - phenoxyl - acetic aci d; 6-

[ 5- Chl or o- 2- ( 1- cycl ohexyl met hy1-5. 6- di f1 1% o- 1H benzoi ni dazol - 2-y1) -
20phenoxyl - hexanoi ¢ acid; 4-12-
[5-Ch|oro-2-(1-cyc|ohexy|nethy1-5,6-difluor§;14+benzoinidazol-2-y1)-
phenoxyl -et hyl | - benzoi ¢ acid, WO 2011/039430PCT/ EP2010/ 064217 - 175 - 14-
[ 5- Chl or o- 2- (1-cycl ohexyl nmet hy1l-rR,_6-di f | uory-1H benzoi nm dazol - 2-y1) -
phenoxynet hyl | -phenyl }-acetic aci I cl

[ 5- Chl or 0- 2- (1- cycl ohexyl net hy1- 576 gi~ | uor benzoi m dazol - 2-y1) -
phenoxynet hyl | -cycl ohexanecarboxylic agid;
52-14-Chloro-2-[3-(1Htetrazol -5-yl)-ben
5,6- difluoro-1H benzoi m dazol e; N~y
2-14-Chloro-2-[4-(1Htetrazol -5-y1) - benzyl {oheny11- 1- cycl ohexyl net hyl -5
, 6- di fl uoro- 1H benzoi ni dazol e; 2- 14- ChiGY 0- 2-
[2-fluoro-4-(1Htetrazol -5-y1)-benzyl oxyl -phenyl}- 1-

yl - pheny11- 1-cycl ohexyl met hy1-

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
propoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile. Yellow

powder (46%). MS (Turbo Spray): m/z = 499.0 (M+H).

5 Intermediate

4-[2-(4-Chloro-2-propoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b) and 1-bromo-propane (CAS Reg. No. 106-94-5). Colorless

solid (72%). MS (Turbo Spray): m/z = 455.9 (M+H).

Example 92

2-(4-Chloro-2-cyclobutylmethoxy-phenyl)-5.6-difluoro-1-[2-fluoro-4-(1H-tetrazol -5-yl)-

15 benzyl]-1H-benzoimidazole




10cycl ohexyl net hy1-5, 6-di f | uor o- 1H benzoi m dazol e;

2-14-Chl oro-2-[3-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - phenyl11-1-

cycl ohexywoebtid39B06- di f | uor o- 1H benzoi m dazol e; PCT/EP2010/064217
1-Cyc|ohexy|nethy1-5,6-difluoro-2-12-[%4%é@ﬂ0-4-(1k#tetrazol-5-y1)-benzy|o
xyl pheny11- 1H- benzoi m dazol e;

152-14- Chl or o- 2-[ 2- net hoxy-4- (1Htetrazol - 5-y1l) - benzyl oxyl - pheny11- 1-

cycl ohexyl net hyl -5, 6-di f| uor o- 1H benzoi m da
2-(4-Chloro-2-12-[4-(1H-tetrazol - 5- yl) phegyl I - thoxyl phenyl)-1-

cycl ohexyl nmet hyl -5, 6-di f1 uor o- 1H da3 2- 14- Chl or o- 2-
[5-(1Htetrazol -5-y1)-thi ophen- 2-
20cycl ohexyl net hy1-5, 6-di f | uor o e
2-14-Chloro-2-[4-(1Htetrazol-5-yl1)-2-t
cycl ohexyl net hy1-5, 6-di fl uor o- 1H benzoi my
2011/ 039130PCT/ EP2010/ 064217 - 176 -
2-14-Chl oro-2-[2-fluoro-4-(1Htetrazol - B- yl)-b
cycl ohexyl net hyl - 1H benzoi m dazol e;

1- Cycl ohexyl nmet hy1-5, 6-di fl uoro-2-12-[ 2-fl uor o- 4 (1Htetrazol -5-yl)-
phenoxynet hyl | - phenyl11- 1H benzoi m dazol e;

51- Cycl ohexiHenitle kydypbubd diaf prepred2n 2RalpFyr tol Hxampled3(, frdnt £42-&4-ohlobe-21) -

1-

- benzyl oxyl - pheny11- 1-

nz&loxyl phenyl | - 1-

cyclobutylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile. Light yellow powder (28%). MS (Turbo Spray): m/z = 525.2 (M+H).
5 Intermediate

4-[2-(4-Chloro-2-cyclobutylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-3-

fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b) and bromomethyl-cyclobutane (CAS Reg. No. 17247-58-4).

Colorless solid (82%). MS (Turbo Spray): m/z = 482.4 (M+H).

Example 93

2-[4-Chloro-2-(tetrahydro-pyran-2-ylmethoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-(1H-

15  tetrazol-5-yl)-benzyl]-1H-benzoimidazole




phenoxynet hyl | - phenyl11l- 1H benzoi m dazol e;
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - phenyl | - 1-
cyclopentwbnnnhbeB,G-difluoro-lH—benzoinidazole; PCT/EP2010/064217
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol - ) benzyl oxyl - phenyl | - 1- (2-cycl oh
exyl - 10et hyl)-5, 6-di fl uor o- 1H—ben20|n1d oTe
2-14-Chl oro-2-[2-fluoro-4-(1Htetrazol -5-yl1l)-b
0-1- pentyl - 1H benzoi m dazol €;
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol -5-yg&
0-1- (tetrahydro-pyran-2-yl methy) -4
152-14-Ch|oro-2-[2 fluoro-4-(1Hte
nethyl propyl) , 6-di fl uoro- 1Hb

yl oxyl - phenyl | -5, 6-di f| uor

onyI-phenyII-S 6-di fl uor

o-1- (tetrahydro pyr an- 4 ylnethyl) 1H ber
1- Benzyl- 2-[ 4-chl oro-2- (2-chl or o- benzylo
20benzoi m dazol e;

1- Benzyl- 2- (4-chl or o- 2- cyclopentylnethoxy phenyﬁT 5, 6-di fl uor o- 1Hbenzoi m da
zole; WD 2011/ 039130PCT/ EP2010/ 064217 - 177 -

uheny%l 5 6-di fl uoro- 1H

The title compound was prepared in analogy to Example 30, from 4-{2-[4-chloro-2-
(tetrahydro-pyran-2-ylmethoxy)-phenyl]-5,6-difluoro-benzoimidazol-1-ylmethyl}-3-

fluoro-benzonitrile. Off-white powder (55%). MS (Turbo Spray): m/z = 555.2 (M+H).
5 Intermediate

4-{2-[4-Chloro-2-(tetrahydro-pyran-2-ylmethoxy)-phenyl]-5.6-difluoro-benzoimidazol-

1-ylmethyl}-3-fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
chloro-2-hydroxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile
10  (Example 70, intermediate b) and (2-bromomethyl)-tetrahydro-pyran (CAS Reg. No.

34723-82-5). Colorless sticky liquid (41%). MS (Turbo Spray): m/z = 512.0 (M+H).

Example 94

2-(2-Cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyl]-

15 1H-benzoimidazole




1- Benzyl- 2- (4-chl oro- 2-cycl opr opyl net hoxy- pheny1) -5, 6-di f| uor o- 1Hoenzoi m da
zol e; 4-

[ 2- (1- Berw@2of/@B9w0f | uor o- 1H benzoi m dazol - 2- y1) - 5- chl oroTremnoysze? hyl | -
benzoi c acid; 514- 5
[2-(1-Benzy1-5,6-dif|uoro-lH—benzoinidéig?-?-yl)-S-chloro-phenoxynethylI -
phenoxyl - aceti c aci d;

1- (3-Chl oro-benzyl)-2-[ 4-chl oro- 2- (2-chl or o, | oxy) - phenyl | -5, 6-di fl uoro
- 1Hbenzoi m dazol e; o

1- (3-Chl or o-benzyl) - 2- (4- chl or 0-F2- cygl opent t hoxy- phenyl) -5, 6-di fluoro-1
H 10benzoi m dazol e; \
1-(3-Ch|oro-benzyl)-2-(4-ch|oro¥ij;§§[;é%aé§ij£thoxy-phenyl)-S,6-dif|uoro-l
Hbenzoi m dazol e;

4-15-Chl oro-2-[1- (3-chl oro-benzyl)-5, 6- ro- 1H benzoi m dazol - 2-yl | pheno
xynet hyl | - benzoi ¢ aci d; N

15(4- 15- Chl oro-2-[ 1-(3-chl or o-benzy1) - 55°6- di f | ffor'g- 1H- benzoi ni dazol - 2-yl | -
phenoxynet hyl | - phenoxy) - acetic acid; 344-12- N~y

[ 4- Chl or o- 2- (2- chl or o- benzyl oxy) - phenyl | -5,6-Hifluoro-benzoinidazol-l-

yl met hyl | - phenye- propi oni ¢ aci d; 3-14-

[ 2- (4- Chl or@- - - = dj - bengzoi m dazol - 1-
20yl et hy| @Sﬁ@%ﬂ” %?@%%gﬁ%g@d’?Q%X%tf%"g%’%%%dé%r?% E%%%/ 064217

cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile. Light yellow powder (30%). MS (Turbo Spray): m/z = 505.1 (M+H).
5 Intermediates

a) 4-[2-(2-Cyclopentylmethoxy-phenyl)-5.6-difluoro-benzoimidazol-1-ylmethyl]-3-

fluoro-benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[5,6-
difluoro-2-(2-hydroxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile and
10  iodomethyl-cyclopentane (CAS Reg. No. 27935-87-1). Off-white solid (51%). MS (Turbo

Spray): m/z = 462.2 (M+H).

b) 4-[5,6-Difluoro-2-(2-hydroxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 19, intermediate a, from 4-[5,6-
15  difluoro-2-(2-methoxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile. Light

orange solid (95%). MS (Turbo Spray): m/z = 380.2 (M+H).

¢) 4-[5,6-Difluoro-2-(2-methoxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 19, intermediate b, from 5,6-

20 difluoro-2-(2-methoxy-phenyl)-1H-benzoimidazole (Example 34, intermediate d) and 4-



- 178 - 3- [2- (4-Chloro-2 -cycl opentyl met hoxy-phenyl) -5,6 -difluoro-b
enzoi m dazol- 1 - ylnethyll-benzoic acid; 4-

[ 2- (4- Chiwocep/Bysbopent yl net hoxy- phenyl) - 5, 6-di f | uor o- lpemAEPROMODER2OT - 1-
yl met hyl | - benzoi ¢ acid; 5{4- 6

[2-(4-Ch|oro 2- cyclopentylnethoxy-phenyiBj%j6-difluoro-benzoinidazol-l-
ylnethyll- henyl | - id; {4- )

{2 il oaTBOEHD Ry b RS AT R 36 TP 08 Bl sk 3o -

'2”?2“%11: 8%6‘3’0%&3 ?ﬁ y?%@%‘ﬁ@i@phenyl?z 5, 6- di f | uor o- benzoi ni dazol - 1-yl |

- 10hexanoi ¢ acid; 4-
[2-(4-Ch|oro-2-cyc|openty|nethoxy-phenyl)-5,6-difluoro-benzoinidazol-

yl met hyl | - cycl ohexanecar boxyl i ¢ aci d;

2- (4- Chl or o- 2- cycl opent yl net hoxy- phenyl) -5, 6-di fluoro-1-[3-(1Htetrazol -5-y
1) - benzyllklH iesz0i m dazol e;

152- (4- Chl oro-2Z-cycl opent yl met hoxy- phenyl ) -5, 6-di fluoro-1-[4-(1Htetrazol -
-y1l)- benzyl | -1H benzoi m dazol e;

2- (4- Chigr 0-@2-chet@pantivb el eXNoRNsBn)- B[ BfGbid Mo119-tdriBt-b WP &r 4t ( 1Ht et r
azol -5-y1) -benzyl | - 1H benzoi m dazol e;

2- (4- Chl or aiRbeyoimpansly! net hoxy- phenyl ) -5, 6-di fl uoro-1- [2-fl uoro-4-(1H
20t etrazol - 5-y1) - benzyl | - 1H benzoi m dazol e;

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
cyclopentylmethoxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile. Yellow

10 powder (65%). MS (Turbo Spray): m/z = 503.0 (M+H).

Intermediates

a) 4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-

benzonitrile

The title compound was prepared in analogy to Example 5, intermediate a, from 4-[2-(4-
15 Chloro-2-hydroxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile and
iodomethyl-cyclopentane (CAS Reg. No. 27935-87-1). Light yellow sticky solid (35%). MS

(Turbo Spray): m/z = 460.2 (M+H).

b) 4-[2-(4-Chloro-2-hydroxy-phenyl)-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile




2- (4- Chl or o- 2- net hoxy- phenyl ) -5, 6-di fluoro-1-[2-fl uoro-4-(1Htetrazol -5-yl)
- benzyl | - 1H benzoi m dazole; WO 2011/ 039130PCT/ EP2010/ 064217 - 179 -

2- 14- Chl ow0-2811/039130 PCT/EP2010/064217
[4-(1FLtetrazoI-5-y1)-pheny|ethyny|I-phgﬂ%;}-l-cyclohexylnethyl5,6 -
difluoro- 1 H-b enzoi m dazol e;

gt g}il gh gog&ﬂjleﬁéteﬁg }jﬂgﬂt}\’g; Il;ﬁaéégll’fgp]é anglogy t%r]%;(:!dlnp?e @' teIFr)ne%ng{e a, fromXC[ 0(2? xyl'm
o bt Pl BlsR o aSbbT F8kn iakddr PIRRH S b bRRERH: Bighy ! one!

met hyl -

ESaETgoro 26&%”&%%|%&ﬁ¥§bg§tp% thﬁg i ugﬁ%;ﬁéw%%szhenyl] et hyl | benzoi

[4-(1Htetrazol -5-y1)- phenyll-ethyll- 10pheny|) 1H benzoi m dazol e; 4-12-

[2- (1-Cycl ohexyl ARilyb: Dyl Hdnb&nAQIAl-9328kmen selﬂu&la%ﬁ%m%@y' | be
nzoi ¢ aci d; 4- y y1- en20|“dazo| Z-y1)-phenyfll
-ethyl } _benzoi ¢ aci d; (4-12-

[ 2-(1- Oyl qhh@xwte@Bﬁqw&n&wabgfep@femlﬂaﬁﬂbgﬁmmn@l&erwiﬂtemeédmféﬂ) -RI oMY ) -

15acetic acid,
chloro-2-methoxy-phenyl)-1H-benzoimidazole (Example 39, intermediate d) and 4-

bromomethyl-3-fluoro-benzonitrile (CAS Reg. No. 105942-09-4). Yellow solid (18%). MS

(Turbo Spray): m/z = 392.4 (M+H).

10 Example 96

2-(4-Chloro-2-cyclohexyloxy-phenyl)-5.6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole

o)
F N
N\ c
E N
F N,
N~n’

The title compound was prepared in analogy to Example 30, from 4-[2-(4-chloro-2-
15 cyclohexyloxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-fluoro-benzonitrile.

Yellow powder (23%). MS (Turbo Spray): m/z = 539.2 (M+H).
Intermediate

4-[2-(4-Chloro-2-cyclohexyloxy-phenyl)-5,6-difluoro-benzoimidazol-1-ylmethyl]-3-

fluoro-benzonitrile




1- Cycl ohexyl met hy1-2- (2-12-[4-(1H-tetrazol -5-y1)-phenyl ] -ethyl | -phenyl)-1Hb
i?%thlgﬁ;BLghﬂBsym!ohexylnethyl)-2-(2-12-[4-(1FFtetraz@bTHHyammphenyl]-eth
)le)llf)?éel??\l/la% h>1/|H 252%8?&3?2{ ﬁyl )-2-(2-12-1%® 1 1H t et razol - 5-y1) - phenyl ] - et hyl
b S e
N- [ 5- Chl or shBF TiPShE Wyr]?égaﬁg%’,rgZbﬁ“F(I’IH’dﬁiébz-OQ'I%—LYE‘BE@Xﬁ%‘g‘é%ré’Fbe?-Z%lfr}lﬁheny

11- 2-fl _4- (b tetrazol -5yl i, de:
N[5 chl or ot D aftshEiXId bRERE S B esane (G Res N0 U850 £9195 5B heny
11- 3-fl 4. (; - SRVER i gle;

52- (1- c,yglog e%?élﬁeiz%%{@,gg%@?ﬁ%ﬁ%ﬁbﬁ%%@&ol -2-y1)-N-[2-fl uoro-4-(1

H tetrazol -5-yl)-phenyl | -benzam de;

2- (4- Chl or o- 2- cycl ohexyl met hoxy- pheny1) -5, 6-di fl uoro-1-[2-fluoro-4-(1Htetr
azol 5-y1)-benzyll- 1H benzoi m dazol e;

2-[ 4- Chl or 0- 2- ( 2- et hyl - but oxy) - pheny11-5, 6-di fl uoro-1-[2-fluoro-4-(1Htetra
zol -5- 10ye-benzyll- 1H benzoi m dazol e;



2- (4- Chl or o- 2- cycl opr opyl net hoxy- phenyl) -5, 6-di fl uoro-1-[2-fluoro-4-(1Htetr
azol -5-yl)-benzyll- 1H benzoi m dazol €;

2- [ 4- Chl owo-2Bt1(w3et3pahydr o- pyr an- 4- yl net hoxy) - pheny11- 5, @caidrkmones217 [ 2- f | uo
ro-4- (1FLtetrazoI-5-y1)-benzy11-1FLben2ﬂ%$1dazole

152- (4- Chl or o- 2- pr opoxy- phenyl ) -5, 6-di f| 0-1-[2-fluoro-4-(1Htetrazol -5-y

1)- benzyll- 1H bepzoi m dazol e;
2-(4-Ch|oré§@98§%£obutylnethoxy-phenyl)-5,6-difluoro-l-[2-f|uoro-4-(1FFtetr
azol 5-y1)-benzyll- 1H benzoi m dazol e;

2-[ 4- Chl or o- 2- (tetral%gﬂ%f&%gﬂg§§fxqﬁg XX% hen qwﬁgmgkgé %QQUV [2-fluo

ro- 204- (1FLtetraz 20|m

2-(2-Cyclo ) 4-(1Htetrazol -5-y
D pensy 1 1 rE LD BAGHE ot e O %8@%&%&%@0%%5083064217 “181 -

2- (4- Chl or o- 2- cycl opent yl net hoxy- phenyl )-1-[2-fl uoro-4-(1Htetrazol -5-yl)-
benzyl | - 1H- benzoi m dazol e; and Per tablet

2- (4- Chl or o- 2- cycl ohexyl oxy- phenyl ) -5, 6-di fl uoro-1-[ 2-fl uoro-4-(1Htetrazol
-5- yl)-benzyl | - 1H benzoi m dazol e. 5 10. Conmpounds according to any one of

claims 15t Q@ive BRr&L&RA from 200 mg
2- (4- Chl or o- 2-cycl opent yl net hoxy- pheny1l) - 1- cycl ohexyl net hyl-5, 6-di f| uor o- 1H
benzoi m daadicagcrystalline cellulose 155 mg
Corn starch 25mg
Talc 25mg
Hydroxypropylmethylcellulose 20 mg
10 425 mg
Example B

A compound of formula (I) can be used in a manner known per se as the active

ingredient for the production of capsules of the following composition:

Per capsule

15 Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

20 220.0 mg



2- (4- Chl or o- 2- cycl ohexyl met hoxy- phenyl) - 1- cycl ohexyl net hy1-5, 6-di f| uor o- 1Ho
enzoi m dazol e; 104-

[ 5- Chl or ow@-201/3ybohexyl met hy1- 5, 6-di f | uor o- 1H benzoi mpdampe1BAY4R) 7
phenoxynet hyl ] -benzoic acid; {4-

[ 5- Chl or o- 2- ( 1- cycl ohexyl met hyi-5, 6- di 1 /& o- 1H benzoi mi dazol - 2- y1) -
phenoxynet hyl | - phenoxyl - aceti c aci d; .
2-14-Ch|oro-2-[4-(1FFtetrazoI-5-y1)-be§%§?§xyl-phenyll-l-cyclohexylnethyI-S
, 6- 15di f | uor o- 1H- benzoi m dazol e;
2-14-Chloro-2-[2-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - pheny11-1-

cycl ohexyl net hyl -5, 6-di fl uor o- 1H benzoi m dazol e;

2-14-Chl oro-2-[3-fluoro-4-(1Htetrazol -5-yl)-benzyl oxyl - pheny11- 1-

cycl ohexyl net hy - - di benzoi m dazol e;
201-Cyclohgﬁylﬁ%Pﬁ¥§Wg%é¥§?#@5b 0-2-12-[2-fluoro-4-(1Htetrazol -5-y1)-
phenoxynet hyl | - phenyl11l- 1H benzoi m dazol e; WD 2011/ 039130PCT/ EP2010/ 064217

- 182 - 2-{4-Chloro-2- R?
[2-fluoro-4-(1Htetrazol -5-yl) - benzyl oxyl - pheny11-1- (2, 2-di met hyl pr opyl )
-5,6 -difluoro-1H -b enzoi m dazol e; Qm

2- (4-Chl or o- 2-cycl opent yl net hoxy- phenyl) -5, 6-gli fl uoro-1-[3-fluoro-4-(1Htetr

azol -5-y1) -benzyl | - 1H benzoi m dazol e;

52-(4-Ch|oro-2-cyc|opentylne&?oxy-phenyl)-S,
N

—_

wherein

R! is alkyl, hydroxy, hydroxyalkyl, carboxyalkyl, alkoxycarbonylalkyl, cycloalkyl,
norbornyl, adamantyl, bicyclo[2.2.2]octanyl, tetrahydropyranyl, phenyl,
substituted cycloalkyl, substituted norbornyl, substituted adamantyl, substituted

10 bicyclo[2.2.2]octanyl, substituted tetrahydropyranyl or substituted phenyl,
wherein substituted cycloalkyl, substituted norbornyl, substituted adamantyl,
substituted bicyclo[2.2.2]octanyl, substituted tetrahydropyranyl and substituted
phenyl are substituted with one to three substituents independently selected from
alkyl, haloalkyl, halogen, hydroxy, alkoxy, hydroxyalkyl, carboxy, carboxyalkyl,

15 carboxyalkoxy, alkoxycarbonyl, alkoxycarbonylalkyl, alkoxycarbonylalkoxy,

cyano, tetrazolyl and tetrazolylalkyl;

R? is hydrogen, alkyl or halogen;

R’ is alkyl, cycloalkyl, carboxy, carboxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl,
tetrahydropyranyl, phenyl, thiophenyl, pyridinyl, carboxypyridinyl,



tetrazol -5-yl)-benzyl | - 1H benzoi m dazol e;
2-(4-Chloro-2-12-[4-(1Htetrazol -5-yl) - phenyl] -et hyl | - phenyl) - 1- cycl ohexyl m
et hyl 1H b&020iwizgesaol e; PCT/EP2010/064217
N—[5-Ch|oro-2-(1-cyc|ohexy|nethy1-5,6-dj£}yoro-1k+benzoinidazol-2-y1)-pheny
|l - 102-fluoro-4-(1Htetrazol -5-y1)-benzani de; and

N-[ 5- Chl -2-(1- | Yyl hyl-5, 6-difl -1H-Db imd | -2-y1)-ph
1311 US?L;}% T e e T S e S M
la (I di .0 i f clai to .1
B A
. : . n a
mp S l?sg@g%{)e(téhggtgpyf%qy%g&asﬁtLﬁ?& %%ny%n({rﬁl%ggute% thlo%'ilgrlljyl are(

in the presence 0 oun
substituted with one to three substituents independently selected from alkyl,

5 haloalkyl, halogen, alkoxy, hydroxy, hydroxyalkyl, carboxy, carboxyalkyl,
carboxyalkoxy, carboxycycloalkylalkoxy, alkoxycarbonyl, alkoxycarbonylalkyl,
cyano, tetrazolyl and tetrazolylalkyl, wherein in case R® is methyl or ethyl, then R?

is halogen or alkyl;
R*is hydrogen or halogen;
10 R’ is hydrogen or halogen;
R’ is hydrogen or alkyl;
R’ is hydrogen or alkyl;
R*is hydrogen or alkyl;
R’ is hydrogen or alkyl;
15 R' is hydrogen or alkyl;
A is carbon or nitrogen;
B is -O-, -S-, -NR®-, -C(O)NR’-, -S(O),NR®-, -CR’R- or -C=C-;
nis zero, 1 or 2;
m is zero, 1 or 2;
20 pislor2;

or pharmaceutically acceptable salts thereof;



5d) reaction of a compound of formula (XXIIl) in the presence of a conpound
of formula (XXI1); e) reaction of a conpound of formula (XXIV) in the
presence Wb 2a110BBound of fornula (XXV); WO 2011/ 039130PTUEPERAO&LAD64217 -

184 - f) reaction of a conpound of fo ﬁla (XXV1) in the presence of a

conmpound of formula (XXV); 50r g) reactTon of a conpound of fornula

(VL) in theV\Q{het gBl(‘:oeVis%fthe?’[ lql())fg}‘l%?fﬁ?%%fen;y%xr{}%ﬁen )- -lblezmz’oimidazole is
excluded.

2. Compounds according to claim 1, wherein R’ is alkyl, cycloalkyl or substituted
phenyl, wherein substituted phenyl is phenyl substituted with one to three

5 substituents independently selected from halogen and tetrazolyl.
3. Compounds according to claim 1 or 2, wherein R' is cycloalkyl.

4. Compounds according to any one of claims 1 to 4, wherein R’ is cycloalkyl or
substituted phenyl wherein substituted phenyl is phenyl substituted with one to
three substituents independently selected from halogen, carboxy, carboxyalkoxy and

10 tetrazolyl.

5. Compounds according to any one of claims 1 to 5, wherein R’ is substituted phenyl
wherein substituted phenyl is phenyl substituted with one to three substituents

independently selected from halogen and tetrazolyl.
6.  Compounds according to any one of claims 1 to 6, wherein B is -O-.
15 7.  Compounds according to any one of claims 1 to 7, wherein A is carbon.
8.  Compounds according to any one of claims 1 to 3, wherein R is halogen.
9.  Compounds according to any one of claims 1 to 8, selected from

1-Cyclohexylmethyl-2-(2-cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-

benzoimidazole;

20 1-Cyclohexylmethyl-2-(2-cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-

benzoimidazole;

2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;



wherein R, R2, R3, R4, R5, R6, R, R8, AL B, m n and p are defined as in
claiml1, Xis 10 halogen, LGis leaving group, Eis -0-, -S, -NR6- or

- C(0) NR7-wowhewrmsprsoi n step a) Ais carbon, Bis -C C amrdT/EP2GI0064207
wherein in step b) Ais carbon, Bis - , RO is hydrogen, Rmis
hydrogen and the sumof mand nis 1; wherein in stepc) Ais W

2011/ 039130PCT/ EP201Q/ 064217 - 185 - nitr n, Big -0- d n,is zero;
wherein in st e655)(1Achgoq‘@é}]ﬂHt?ﬁ}ijﬁ’q'glﬂ%fo'g%%e@-zo‘élﬁaa???izéﬁ PYHdiB-2wherein in
step f) Bis -0;, -S;, --NR6-. or. C(0O)NR7-; and wherein in step g) Bis
- C( 0) NR7- . Yoy medilabidgica6ior di ng to any one of clainms 1 to 10 for use
as therapeutically active 5substance. 13. A pharmaceutical conposition

A i f ' '
conprising a C3&??%3{"—%}7@1%39{%E@X%g,6-&asf30ﬁu&%§"l -beﬁ%o@fnﬂ&azél-%-gfl)- ;9%'1%62@0]: cl ai ms

t her apeuti cal | rt’carri‘er npounds accordin

1to 10 for th ti ) iganment for the treatnent or
SR ERRANRACRY Aol

prophyl axi s of | 'er osi I abet’es, non-10al cohol i c steatohepatis or
di abetic nephropathy. 15. The use of a conpound according to any one of

claims 15to 10 1fgdnzyihe [PreRRlas befzy®sxyd pFadinc 58 M 6 deudrha H-b&dliBiihzGE;
prophyl axi s of atherosclerosis, diabetes, nonalcoholic steatohepatis or

di abeti ¢ nephropat hy. 16. A conmpound according to any one of clains 1
to 10, when manuBaeyluz-€2cadepsndylngthbsl @yaidpr-8ot)ss 6 afifledrat IH-bénzalmidafoleet hod
for the treatnment or prophylaxis of atherosclerosis, diabetes, nonal coholic
st eat ohepati s or diabetic nephropathy, which nethod conprises adm ni stering
an effective areBmzyle?-(Zcydopoppdeleeormirign eyl khy-dfieowf 113t tenneiniddzolei 0.
20 18. The invention as hereinbefore described. ***

4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-

benzoic acid;

10 {4-[3-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-pyridin-2-yloxymethyl]-

phenoxy}-acetic acid;

1-(3-Chloro-benzyl)-2-[2-(2-chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-1H-

benzoimidazole;

1-(3-Chloro-benzyl)-2-(2-cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-

15 benzoimidazole;

1-(3-Chloro-benzyl)-2-(2-cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-1H-

benzoimidazole;

4-{3-[1-(3-Chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-

yloxymethyl}-benzoic acid;

20 (4-{3-[1-(3-Chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-pyridin-2-

yloxymethyl}-phenoxy)-acetic acid;

3-{4-[2-(2-Cyclopropylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid;
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3-(4-{2-[2-(2-Chloro-benzyloxy)-pyridin-3-yl]-5,6-difluoro-benzoimidazol-1-

ylmethyl}-phenyl)-propionic acid;

3-{4-[2-(2-Cyclopentylmethoxy-pyridin-3-yl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid;

2-[4-Chloro-2-(2-chloro-benzyloxy)-phenyl]-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid;

3-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid;

{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-phenoxy}-acetic acid;

6-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxy]-hexanoic acid;

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxy]-ethyl}-benzoic acid;
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{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-phenyl}-acetic acid;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-cyclohexanecarboxylic acid;

2-{4-Chloro-2-[3-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[3-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-

phenyl}-1H-benzoimidazole;

2-{4-Chloro-2-[2-methoxy-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethoxy}-phenyl)-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[5-(1H-tetrazol-5-yl)-thiophen-2-ylmethoxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-2-trifluoromethyl-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;
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2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-1H-benzoimidazole;

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[2-fluoro-4-(1H-tetrazol-5-yl)-

phenoxymethyl]-phenyl}-1H-benzoimidazole;

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[3-fluoro-4-(1H-tetrazol-5-yl)-

phenoxymethyl]-phenyl}-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclopentylmethyl-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2-cyclohexyl-

ethyl)-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5,6-difluoro-1-

pentyl-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5,6-difluoro-1-

(tetrahydro-pyran-2-ylmethyl)-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2,2-dimethyl-

propyl)-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-5,6-difluoro-1-

(tetrahydro-pyran-4-ylmethyl)-1H-benzoimidazole;

1-Benzyl-2-[4-chloro-2-(2-chloro-benzyloxy)-phenyl]-5,6-difluoro-1H-

benzoimidazole;

1-Benzyl-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;
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1-Benzyl-2-(4-chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;

4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-

benzoic acid;

{4-[2-(1-Benzyl-5,6-difluoro-1H-benzoimidazol-2-yl)-5-chloro-phenoxymethyl]-

phenoxy}-acetic acid;

1-(3-Chloro-benzyl)-2-[4-chloro-2-(2-chloro-benzyloxy)-phenyl]-5,6-difluoro-1H-

benzoimidazole;

1-(3-Chloro-benzyl)-2-(4-chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;

1-(3-Chloro-benzyl)-2-(4-chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1H-

benzoimidazole;

4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro-1H-benzoimidazol-2-yl]-

phenoxymethyl}-benzoic acid;

(4-{5-Chloro-2-[1-(3-chloro-benzyl)-5,6-difluoro- 1H-benzoimidazol-2-yl]-

phenoxymethyl}-phenoxy)-acetic acid;

3-(4-{2-[4-Chloro-2-(2-chloro-benzyloxy)-phenyl]-5,6-difluoro-benzoimidazol-1-

ylmethyl}-phenyl)-propionic acid;

3-{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid;

3-{4-[2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-propionic acid;
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3-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-benzoic acid;

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-benzoic acid;

{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenyl}-acetic acid;

{4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-phenoxy}-acetic acid;

6-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-yl]-

hexanoic acid;

4-[2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-benzoimidazol-1-

ylmethyl]-cyclohexanecarboxylic acid;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-fluoro-4-(1H-

tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-

tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-methoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;
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2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-phenylethynyl]-phenyl}-1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-

5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-

1H-benzoimidazole;

4-{2-[5-Chloro-2-(1-cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzoic acid;

1-Cyclohexylmethyl-5,6-difluoro-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-

phenyl)-1H-benzoimidazole;

4-{2-[2-(1-Cyclohexylmethyl-5,6-difluoro- 1H-benzoimidazol-2-yl)-phenyl]-ethyl}-

benzoic acid;

4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl] -ethyl}-benzoic acid;

(4-{2-[2-(1-Cyclohexylmethyl-1H-benzoimidazol-2-yl)-phenyl]-ethyl}-phenoxy)-

acetic acid;

1-Cyclohexylmethyl-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1H-

benzoimidazole;

1-(4,4-Difluoro-cyclohexylmethyl)-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-

phenyl)-1H-benzoimidazole;

1-(4-Methyl-cyclohexylmethyl)-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-

phenyl)-1H-benzoimidazole;

1-(2-Cyclohexyl-ethyl)-2-(2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1H-

benzoimidazole;
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N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

2-fluoro-4-(1H-tetrazol-5-yl)-benzamide;

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

3-fluoro-4-(1H-tetrazol-5-yl)-benzamide;

2-(1-Cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-N-[2-fluoro-4-(1H-

tetrazol-5-yl)-phenyl]-benzamide;

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-

5-yl)-benzyl]-1H-benzoimidazole;

2-[4-Chloro-2-(2-ethyl-butoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclopropylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-

tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-[4-Chloro-2-(tetrahydro-pyran-4-ylmethoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-4-

(1H-tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-propoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-cyclobutylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-

5-yl)-benzyl]-1H-benzoimidazole;

2-[4-Chloro-2-(tetrahydro-pyran-2-ylmethoxy)-phenyl]-5,6-difluoro-1-[2-fluoro-

4-(1H-tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(2-Cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole;



10

15

20

WO 2011/039130 PCT/EP2010/064217

10.

-181 -
2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-[2-fluoro-4-(1H-tetrazol-5-yl)-

benzyl]-1H-benzoimidazole; and

2-(4-Chloro-2-cyclohexyloxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-tetrazol-5-

yl)-benzyl]-1H-benzoimidazole.

Compounds according to any one of claims 1 to 9, selected from

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

2-(4-Chloro-2-cyclohexylmethoxy-phenyl)-1-cyclohexylmethyl-5,6-difluoro-1H-

benzoimidazole;

4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-benzoic acid;

{4-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-

phenoxymethyl]-phenoxy}-acetic acid;

2-{4-Chloro-2-[4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-cyclohexylmethyl-5,6-

difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

2-{4-Chloro-2-[3-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-

cyclohexylmethyl-5,6-difluoro-1H-benzoimidazole;

1-Cyclohexylmethyl-5,6-difluoro-2-{2-[2-fluoro-4-(1H-tetrazol-5-yl)-

phenoxymethyl]-phenyl}-1H-benzoimidazole;

2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2-cyclohexyl-

ethyl)-5,6-difluoro-1H-benzoimidazole;
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2-{4-Chloro-2-[2-fluoro-4-(1H-tetrazol-5-yl)-benzyloxy]-phenyl}-1-(2,2-dimethyl-

propyl)-5,6-difluoro-1H-benzoimidazole;

2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[3-fluoro-4-(1H-

tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

5 2-(4-Chloro-2-cyclopentylmethoxy-phenyl)-5,6-difluoro-1-[2-fluoro-4-(1H-

tetrazol-5-yl)-benzyl]-1H-benzoimidazole;

2-(4-Chloro-2-{2-[4-(1H-tetrazol-5-yl)-phenyl]-ethyl}-phenyl)-1-cyclohexylmethyl-

1H-benzoimidazole;

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

10 2-fluoro-4-(1H-tetrazol-5-yl)-benzamide; and

N-[5-Chloro-2-(1-cyclohexylmethyl-5,6-difluoro-1H-benzoimidazol-2-yl)-phenyl]-

3-fluoro-4-(1H-tetrazol-5-yl)-benzamide.

11. A process to prepare a compound of formula (I) according to in any one of claims 1

to 10 comprising

15 a) reaction of a compound of formula (XVIII) in the presence of a compound of

formula (XIX);

(8
Rf‘\ﬁ/ (B
R m (XIX) R \ —A
R;@[\ W RIIN\ \ /R
>

R (XVII) R m

b) reaction of a compound of formula (XX) in the presence of dihydrogen;
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R (1)

¢) reaction of a compound of formula (XXI) in the presence of a compound of

formula (XXII);
R3
(8
R? B B
” H (8
" N/ . \ N/
1 Jo 1 )e
R (XXI) R (1)

d) reaction of a compound of formula (XXIII) in the presence of a compound of

formula (XXII);

A e TR «,

R
(XX11) N\ =A R
R5 ¢\ 7/

M

R (XX11) R )

e) reaction of a compound of formula (XXIV) in the presence of a compound of

formula (XXV);
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R3
8
3 B

"N &

(XXV) R N\ —A i
R
RJ@N \ 7

(XXIV) R (1)

f) reaction of a compound of formula (XXVI) in the presence of a compound of

formula (XXV);

R (XXVI) R m

or

g) reaction of a compound of formula (XXVII) in the presence of a compound of

formula (XXVIII);

R (XXVII) R m

wherein R, R>, R%, R%, R, R%, R7, R%, A, B, m, n and p are defined as in claim 1, X is
halogen, LG is leaving group, E is -O-, -S-, -NR°®- or -C(O)NR’-; wherein in step a) A
is carbon, B is -C=C- and n is zero; wherein in step b) A is carbon, B is -CR’R"’-, R’

is hydrogen, R" is hydrogen and the sum of m and n is 1; wherein in step ¢) A is
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15.

16.

17.

18.
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nitrogen, B is -O- and n is zero; wherein in step d) A is carbon, B is -O- or -S- and n
is 1 or 2; wherein in step f) B is -O-, -S-, -NR®- or C(O)NR’-; and wherein in step g) B

is -C(O)NR’-.

Compounds according to any one of claims 1 to 10 for use as therapeutically active

substance.

A pharmaceutical composition comprising a compound according to any one of

claims 1 to 10 and a therapeutically inert carrier.

Compounds according to any one of claims 1 to 10 for the preparation of a
medicament for the treatment or prophylaxis of atherosclerosis, diabetes, non-

alcoholic steatohepatis or diabetic nephropathy.

The use of a compound according to any one of claims 1 to 10 for the preparation of
a medicament for the treatment or prophylaxis of atherosclerosis, diabetes, non-

alcoholic steatohepatis or diabetic nephropathy.

A compound according to any one of claims 1 to 10, when manufactured according

to a process of claim 11.

A method for the treatment or prophylaxis of atherosclerosis, diabetes, non-
alcoholic steatohepatis or diabetic nephropathy, which method comprises
administering an effective amount of a compound according to any one of claims 1

to 10.

The invention as hereinbefore described.
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