Benzi m dazol e derivatives The present invention

relates to bicyclic conpounds, in particular to
woenwsioasdazol e derivatives and to phar maceut i cRCTAEP2®5/000291

t hereof. Accordingly the invention provides conmpounds

of formula (1) or a pharnmaceut- cal ® acceptable salt or

prodrug ester thereof: (1) wherein RL is selected from

the group consisting of optionally substituted (Cl-C6

al kyl, | ower al koxy, B%%fda?_&lg%}‘ Jt%\@r al kyl ,

cycloalkyloxy | ower TrUaIkyI Iomer
al kyl t hi o-1 ower al kyl, cycl oal kyl, cycloalkyl-lomer
al kyl, | ower al kenyl and | ower alkynyl); R2 is

The pedseot ipwerftiooreleles tgbiskpiccompoyndndn partigpar te panzipidazole
derh?altﬁpés[r éﬁ&fo&%agljﬂgc‘f&ﬁlcéldé# thefrel c??l oal kyl', cycl oal kyl -1 ower
al kyl ;" aryl, eroary aryl -1 ower aI kyl ,
het eroaryl -1 ower alkyl); R3 is selected fromthe group

oL el B B AL o

ower 't
acceptabdasieonyirodraggisier reyéofl ower al kyl, heteroaryl, | ower
al kenyl , I ower al kynyl, heteroaryl, aryl-Ilower alkyl

and heteroaryl-lower alkyl and amno); R4 is selected
fromthe group consisti of H, hal o, cyano, hydroxy,
optional |y substi tpg_ed N R7
R5 N .
R6 R1
()
wherein

R1 is selected from the group consisting of optionally substituted (C4-Cg alkyl, lower alkoxy,
lower alkoxy-lower alkyl, cycloalkyloxy-lower alkyl, lower thioalkyl, lower alkylthio-lower alkyl,

cycloalkyl, cycloalkyl-lower alkyl, lower alkenyl and lower alkynyl);

R2 is selected from the group consisting of optionally substituted (lower alkyl, cycloalkyl,
cycloalkyl-lower alkyl, aryl, heteroaryl, aryl-lower alkyl, heteroaryl-lower alkyl);

R3 is selected from the group consisting of halo, cyano, optionally substituted (lower alkyl,
lower alkoxy, lower thioalkyl, lower thioalkenyl, aryl, aryl-lower alkyl, heteroaryl, lower

alkenyl, lower alkynyl, heteroaryl, aryl-lower alkyl and heteroaryl-lower alkyl and amino);

R4 is selected from the group consisting of H, halo, cyano, hydroxy, optionally substituted
(lower alkyl, lower alkoxy, lower thioalkyl, lower thioalkenyl, aryl, heteroaryl, aryl-lower alkyl,
heteroaryl-lower alkyl, alkenyl, alkynyl and amino) and the group having the formula R8-Z-
(CHz)y

wherein Z represents a direct bond or is selected from the group consisting of O, NH, CHj,
CO, 80, SO, 0or S;



(I ower alkyl, Iower alkoxy, |ower thioalkyl, |ower
t hi oal kenyl, aryl, heteroaryl, aryl-Ilower alkyl,
woaebwroeasy| - | ower al kyl, al kenyl, al kynyl and aaim®)005/000291
and the group having the formula R8-Z- (CH2)n-;
wherein Z represents a direct_  bond or is selected from
the group consisting of O NH CH2, CO SO S Qr S
wherein R8 is selected fromthe group consisting of
optionally substituted (aryl, heteroaryl, carbocyclic
wherer 8 js safedtediroyl the yeausresagistitsapliaptipnaliyrgbsiutied; (Afvh heteroaryl,
1 PR ' d fromthe group consistin
carbo%\fch%?ryﬁac&gl?gﬁéylgﬁ%l{e?‘%ggk@@f, optionally sugst ituted )
(1 ower al kyl, |ower al koxy, |ower alkoxy-I|ower alkyl,

ryl. heteraqaryl, aryl-lower alkyl, heteroaryl-I ower
and ngepll?ﬁ”r,”sa ’kt%yqr?g’ al kynyl and amino); R6 is selected

;rgsr’ntithet groqu consi lstl ng of hal o, cyano, optionally
. ut e ower . 0 . .
RS s SR aR P TP SURID G Ry of HElme. GfS roflaptonaly substiuted
(lowe@é[lkyniqywﬁmmixwldwdr alkaxylowehelkgh eat, yieteraary|, anbigyer alkyl,

al kyl . heterqaryl -l ower_ al and amno). R7
hete“?aég'r'%‘g%rrﬁ%y‘ioﬁge'&' %ﬁ@ a@ﬁ@@ 'il"f)Uent S i nd)ependent ly

ﬁeldect e;:l fromthe group consisting of H halo,
R6 is a%lg%t%é%ro’gm pzérgé]@ lg%ls%ﬁa 3‘% h%?é%%}r}%,l) c?p%[‘ualﬁl) é%gtitu{e‘a“f%er alkyl,
lower alkoxy, lower thioalkyl, lower alkenyl, lower alkynyl, lower alkoxy-lower alkyl, aryl,

heteroaryl, aryl-lower aikyl, heteroaryl-lower alkyl and amino).

R7 represents one or more substituents independently selected from the group consisting of
H, halo, hydroxyl, optionally substituted (fower alkyl, lower alkoxy, amino, cyano, and

carbonyl).

The optional substituent or substituents on R1-R8 are independently selected from the group
consisting of halogen, hydroxy, lower alkyl, mono or di-lower alkylamino, aminocarbonyl,
sulfinyl, sulfonyl, sulfanyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, lower
alkoxy, Cs-Cy cycloalkyl, Cs-C+s heterocycloalkyl, lower alkylcarbonyl, lower alkoxycarbonyl,
nitryl, aryl; all of which, except halogen, are independently optionally substituted by one or
more substituents, selected from the group consisting of halogen, hydroxy, lower alkyl, mono
or di-lower alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di-lower
alkylaminocarbonyl, amino, carboxy, lower alkoxy, Cs-C, cycloalkyl, Cs-C+s heterocycloalkyl,

lower alkylcarbonyl, lower alkoxycarbonyl, nitryl, aryl.

For the avoidance of doubt, the terms listed below are to be understood to have the following

meaning throughout the present description and claims:

The term “lower”, when referring to organic radicals or compounds means a compound or

radical with may be branched or unbranched with up to and including 7 carbon atoms.



The optional substituent or substituents on RL-R8 are

i ndependently selected fromthe group consisting of
woaabwgesu33 hydr oxy, | ower al kyl, nono or di-| oweCT/EP2005/000291

al kyl am no, am nocarbonyl, sulfinyl, sulfonyl,

sul fanyl, nono or di-Iower akkylam nocarbonyl, am no,

carboxy, |ower al koxy, C3- Clg cycl oal kyl, C3-C18

het er ocycl oal kyl, | ower al kyl carbonyl, | ower

al koxycar bonyl , nltryl aryl; all of mhlch except
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sul fonyl, sulfanyl, nono or di-Iower

al kyl am nocar bonyl, am no, carboxy, |ower al koxy,
A lovEg-aloXy gyatiponbk be brat@hed 8r Wdtranahey @Ind&DRS?IiﬂS 1 towecarbon atoms,
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clainms: The term "Il ower",

CyC'?é}gﬁ(Vgpggydgaq&ologl‘tr’éda%yg&?adi cals or conpounds neans

a conpound or radical with may be branched or

unbr.anch wi th to and t
Alovy%\ﬁg}engl g?nyépr alggm %%U%'Fraﬂ’? rﬁ;ﬂa&]gb H%ﬁrghaﬁé?j ao%t:ﬁ32m7
carb6ty aloints, araﬂereblyt1aﬂon$calbbmat3maarﬂmmnmm leqst ehe rcatluloyl -chrbon
sour S IR P R MR SRESRSN, Ss5bpfor ample v,
propl’S@Wutank/L btitenylj @byrobeihy lor Bob&eRyl dindeidyypsquydientdthereof.

| ower al koxy group may be branched or unbranched and

contains 1 to 7 carbon atons,

A lower akyne or alkynyl group is branched or unbranched and contains 2 to 7 carbon
atoms, preferably 1 to 4 carbon atoms and contains at least one carbon-carbon triple bond.

Lower alkyne or lower alkynyl or lower alkenyloxy represents for example ethynyl or

propynyl.

In the present application, oxygen containing substituents, e.g. alkoxy, alkenyloxy,
alkynyloxy, carbonyl, etc. encompass their sulphur containing homologues, e.g. thioalkyl,
alkyl-thioalkyl, thioalkenyl, alkenyl-thioalkyl, thioalkynyl, thiocarbonyl, sulphone, sulphoxide

etc.

Halo or halogen represents chloro, fluoro, bromo or iodo.

Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl.

Carbocyclic aryl is an aromatic cyclic hydrocarbon containing from 6 to 18 ring atoms. It can
be monoacyclic, bicyclic or tricyclic, for example naphthyl, phenyl, or phenyl mono-, di- or

trisubstituted by one, two or three substituents.

Heterocyclic aryl is an aromatic monocyclic or bicyclic hydrocarbon containing from 5 to 18

ring atoms one or more of which are heteroatoms selected from O, N or S. Preferably there



preferably 1 to 6 carbon atons. Lower al koxy
represents, for exanple: nmethoxy, ethoxy, propoxy,
WO RrLBH$$438 SOPr opoxy, i sobutoxy or tertiary but 8&Y/EP2005/000291
Lower al koxy includes cycl oal kyl oxy and cycl oal kyl -
| ower al kyl oxy. A lower alkeng, alkenyl or alkenoxy
group is branched or unbranched and contains 2 to 7

car bon atons, preferably 1 to 4 carbon atons and
ont east ,one car.bon-carbon doubl e bond. Lower

are it s’\eg%?toglsk PrOBHCF Bl FerspIastsy IfoﬁXafT‘@ﬁﬁ eyeeht.sndolyl,
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et bly 1 to 4 carbon atons and’cont ai
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aIkynyI or | ower al kenyl oxy represents for exanple

th ro ynyl. In the present application,
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or halogen represents chloro, fluoro, brono or
Hetero&mﬁoalkyl represents a mono-, di- or tricyclic hydrocarbon which may be saturated or

unsaturated and which contains one or more, preferably one to three heteroatoms selected
from O, N or S. Preferably it contains between three and 18 ring atoms. The term
heterocycloalkyl is intended also to include bridged heterocycloalkyl groups such as 3-

hyroxy-8-aza-bicyclo[3.2.1]oct-8-yl.

Pharmaceutically acceptable salts include acid addition salts with conventional acids, for
example mineral acids, e.g. hydrochloric acid, sulfuric or phosphoric acid, or organic acids,
for example aliphatic or aromatic carboxylic or sulfonic acids, e.g. acetic, trifluoroacetic,
propionic, succinic, glycolic, lactic, malic, tartaric, citric, ascorbic, maleic, fumaric,
hydroxylmaleic, pyruvic, pamoic, methanesulfonic, toluenesulfonic, naphthalenesulfonic,
sulfanilic or cyclohexylsulfamic acid; also amino acids, such as arginine and lysine. For
compounds of the invention having acidic groups, for example a free carboxy group,
pharmaceutically acceptable salts also represent metal or ammonium salts, such as alkali
metal or alkaline earth metal salts, e.g. sodium, potassium, magnesium or calcium salts, as

well as ammonium salts, which are formed with ammonia or suitable organic amines.

The agents of the invention which comprise free hydroxyl groups may also exist in the form
of pharmaceutically acceptable, physiologically cleavable esters, and as such are included
within the scope of the invention. Such pharmaceutically acceptable esters are preferably
prodrug ester derivatives, such being convertible by solvolysis or cleavage under
physiological conditions to the corresponding agents of the invention which comprise free
hydroxyl groups. Suitable pharmaceutically acceptable prodrug esters are those derived



Aryl represents carbocyclic aryl, heterocyclic aryl or

bi aryl. Carbocyclic aryl is an aromatic cyclic
wayparseeanbon containing from6 to 18 ring at onBCTIEP2@8/000291

be monocyclic, bicyclic or tricyclic, for exanple

napht hyl , phenyl, or phenyl .npno-, di- or

trisubstituted by one, two or three substituents.

Het erocyclic aryl is an aromatic nonocyclic or

bi cyglic hydrocarbon coptaining from5 to 18 rin
fromes EAFEOBE AU AGROO At DA e oAb Bl PR apeously esters
deriedaron®an NpBénafly sibaf@eawer talkahsic 20/ & HNRylearbbiic acid.
het er oat ons. Heterocyclic aryl represents, for
exanpl e: pyridyl, indolyl, quinoxalinyl, quinolinyl,
A setofisdpRel bk inveanapioliasy b.coRfazed df Rlia (I') or a pharmaceutically
ranyl , benzot hi opyranyl, furanyl, pyrrolyl,

benzo

accqpfﬁbéezg%yp,r PEOCELPSFET th?%e(‘?}gazol yl, triazolyl,
tetrazolyl, pyrazolyl, imdazolyl, thienyl,
oxadi azol yl, benzim dazglyl. Heterocyclic aryl also
i ncl udes such substitut'ed radical§( Cycl oal kyl
represents a cycl iR,y cafybon gartaining from3 to
12 ring atons prefera [Rhg atons.
Cycl oal kyl represent ] cycl?opropyl ,
cycl obutyl, cyclopeatyl] or \cycl ohexyl . The cycl oal kyl
may optionally be substmjute%: Het er ocycl oal kyl
represents a nono-, di- or tricyclic hydrocarbon which
may be saturated or unsaturaf'gd and whi ch contains one
or nore, preferably one to three heteroatons sel ected

wherein
R is selected from the group consisting of optionally substituted (C4-Cs alkyl, lower alkoxy-

lower alkyl, lower alkynyl, lower thioalkyl-lower alkyl, cycloalkyl-lower alkyl);

R’ is lower alkyl;

R’; Is selected from the group consisting of halo, cyano, optionally substituted (lower alkyl,
lower alkoxy, lower thioalkyl, lower thioalkenyl, lower alkynyl, aryl and aryl-lower alkyl);

R's is selected from the group consisting of H, halo, cyano, optionally substituted (lower alkyl,
aryl, aryl-lower alkyl, heteroaryl, heteroaryl-lower alkyl) and the group having the formula R’s-
Z(CHa)n-;

wherein Z represents a direct bond or is selected from the group consisting of O, NH, CH,,
CO, 80O, SO, 0or S;

wherein R'g is selected from the group consisting of optionally substituted (aryl, pyrazolyl,
thiazolyl, cyclobutyl, tetrazolyl, pyridyl, indazolyl, pyrazinyl, furanyl, isoxazolyl, pyrrolidinyl,

benzimidazolyl, imidazolyl, oxazolyl);

and whereinnis 0, 1, 2 or 3;



fromO Nor S Preferably it contains between three
and 18 ring atons. The term heterocycl oal kyl is
wonvwnded3al so to i ncl ude bridged het erocycl oaP&yiEP2005/000291

groups such as 3- hyroxy-8-aza-bicyclo[3.2.1]oct-8-yl.
Phar maceuti cal » acceptable salts include acid addition
salts with conventional acids, for exanple m nera
acids, e.g. hydrochloric acid, sulfuric or phosphoric
acid, or organic acids, for exanple aliphatic or
aromatic carboxylic or sulfonic acids, e.g. acetic,

R’s id Fi A8 O dageRtdligq; propionic, succinic, glycolic,
lactic, malic, tartaric, citric, ascorbic, maleic,
fumari c, hydroxyl maleic, pyruvic, panoic,

R's iSRIEASE RS 1RO b Foupt RINYRRSS 8 HatN ioptioraip R D& a8 ?rl]HthePQIikﬁ; lower
sul fanilic or cycl ohexylsulfam c acid; also am no
alkoxye lower akgeyl. lawehaliymidae and | ysi ne. For conpounds of
the invention having acidic groups, for exanple a free

carboxy group, pharnmaceutically acceptable salts also
R rerspyapsepne pienale siostivapisiindarsadendly selesteddeom theagioup consisting of
t [ - I I i.u
. 08 BURL ITEN TSR0 [Tl W ey, S Blano, ano
carbeithoni um sal ts, which are formed with anmmonia or
sui tabl e organi c am nes. The agents of the invention
whi ch conprise free hydroxyl groups may al so exist in
the optienal suhstisfenppasuhstiveniscm Ry Radwsingt intémgndently selected from the

arouf R 0801 bl ShERLAO B BondlE 203 S o
aminpteaboryt sulfinglabliforat seifarab Inenestr ei-bvwar alkplaefiesabbony!, amino,
carboxy, lower alkoxy, Cs-Cy. cycloalkyl, C3-Cys heterocycloalkyl, lower alkylcarbonyl, lower
alkoxycarbonyl, nitryl, aryl; all of which, except halogen, are independently optionally
substituted by one or more substituents, selected from the group consisting of halogen,
hydroxy, lower alkyl, mono or di-lower alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl,
mono or di-lower alkylaminocarbonyl, amino, carboxy, lower alkoxy, Cs-C1, cycloalkyl, C5-Cis

heterocycloalkyl, lower alkylcarbonyl, lower alkoxycarbonyl, nitryl, ary!.

With reference to formula | and I', preferably R3 or R’;is halo, ethyl or substituted methyl.
For example, R3 or R’ may be Br, | or CF;. More preferably, R3 or R'; is Br. Alternatively
preferably, R3 or R'; is trifluoromethyl. Alternatively preferably, R3 or R's is ethynyl.

R7 or R'7is preferably located at the 2 and/or 2’ position of the phenyl ring.

Preferred compounds of formula | are:
4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-benzoimidazole



prodrug ester derivatives, such being convertible by
sol vol ysi s or cl eavage under physiol ogi cal conditions
woOQodshesassr r espondi ng agents of the invention wROT/ER2005/000291
conprise free hydroxyl groups. Suitable
pharmaceutically acceptabl e.prodrug esters are those
derivedfroma carboxylic acid, a carbonic acid
nonoester or a carbanmi c acid, advantageously esters
derived froman optionally substituted | ower al kanoic
4-Bromes-2-(discropyi-phemiboxidthoxy-acRanethyis@ifzmpHetagipa Btbeizoinhi@azole
i nvention provides a conpound of fornmula (I11) or a
pharmaceuti cal » acceptable salt, or prodrug ester
4-Branhe fi egéloprobymelindi2e@risdRrepyi-pharel) et methoxy-div-bérezognidagmle
consi sting of optionally substituted (Cl1-C6 al kyl,
| ower al koxyl ower al kyl, | ower alﬁynyl,'Lomer
4-Bramg-bRrayi-2t (Gurarrepykphenydyc MeRoky11 Hrengpimidaanlyg : R 2 is
| ower alkyl; R 3 is selected fromthe group consisting
bstituted (|ower alkyl,

of hal o, cyano, optjonall u
4-BromRy U Rd 8 SOP S T A IO 1 s zp ity |

~ lower alkynyl, aryl and aryl-lower alkyl); R4 is

sel ected . fromthe ou onsi st of H. hal o, cyano,

<-Broff Pl oy st B SR, FBRRRL RheReayneitisy ) Y oer
y

al kyl, heteroaryl, heteroaryl-lower alkyl) and the
{2-[4- B QHE AL oSBT PR De fk SfdaDor 1-y-ethyl}-dimethyl-amine
4-Chloro-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-phenyl-1H-benzoimidazole

3-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-4-yi]-phenol

2-(4-Isopropyl-phenyl)-7-methoxy-4-[3-(2-methoxy-ethoxy)-phenyl}-1-(2-methoxy-ethyl)-1H-

benzoimidazole

4-(3,5-Dimethoxy-phenyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole
4-Methyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Ethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Ethylsulfanyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Bromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Bromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-benzoimidazole



wherein Z represents a direct bond or is selected from
the group consisting of O NH CH2, CO SO S or S
woehers@csu3R 8 is sel ected fromthe group consi sPCIEPR{05/000291
optional Iy substituted (aryl, pyrazolyl, thiazolyl,
cyclobutyl, tetrazolyl, pyridyl, indazolyl, pyrazinyl,
furanyl, isoxazolyl, pyrrolidinyl, benzim dazolyl,
i m dazol yl, oxazolyl); and wherein nis O 1, 2 or 3;
R5is H halo, or lower alkyl; R6 is selected from
4-Brome- geymigpromyiraisthty - 2vyi-of cldpabmyl-phrylonaldtyoxg s béhAsiridazole

(1 ower aIkyI | oner al koxy, |ower al kenyl, | ower
al kyn RV represents one or nore substituents

5- BrPWQ@pén'é@FPﬂOPX/' -eng¥ edetheoyn (heethaawetotrEH-sehramidbzdie
hal o, hydroxyl, optionally substituted (Iower alkyl,

al kox am no, ano, and carbonyl); the
4'5"585‘%”69131(4 éﬁ&%’ﬁ?ﬁyi B'é?ﬂyl)o'/);m%l%l’ﬂt(@éﬁ@‘téomefwm’5* -hesizoinidazole
i ndependent |y selected fromthe group consisting of

5 PR e Nk e i T Rpme oy bt F+-benzomidazole

sul fanyl, nono or di-Iower alkylam nocarbonyl, an no,

oaI - C18
05 R DU P i TR YN Ko -5
benzﬁlnvd@&%@é%rbonyl nitryl, aryl; all of V\,hl ch, except
hal ogen, are |ndependently optionally
4-lodo-5-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole

5-Bromo-4-iodo-2-(4-isopropyl-2-methoxy-phenyl)-7-methoxy-1 ~(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-5-trifluoromethyl-1H-
benzoimidazole

4-Bromo-1 -cyclopropylmethyl-2-(4-isopropy|—phenyl)—7-methoxy-5-trifluoromethyl-1 H-
benzoimidazole

4-Bromo-5-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole
5-Bromo-4-ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole
2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-carbonitrile

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-

carbonitrile
4-Bromo-5-fluoro-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole
5-Benzyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole

o-Benzyl-4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazole



substituted by one or nore substituents, selected from

the group consisting of hal ogen, hydroxy, |ower alkyl,
wonms/008436l - | ower al kyl ami no, am nocar bonyl, sBCTiER105/000291

sul fonyl, sulfanyl, nmono or di-|ower

alkylaninocarbonyl, am no, cgtrboxy, |ower al koxy,

C3-C12 cycl oal kyl, C3-C18 heterocycl oal kyl, | ower

al kyl carbonyl , | ower al koxycarbonyl, nitryl, aryl.

Wth reference to formula | and |I', preferably R3 or

R 3 is halo, ethyl or substituted nmethyl. For exanple

o 0ef 42y T B0 SR DRI SO SO PRl

trifluoronmethyl. Alternatively preferably, R3 or R 3
4- Eth&ﬁyl@tQYQN6ropﬁz)hQﬁyl)Q77nétﬁo>8/ g h%mo)éy heR )@gg?%ey&y?ethyl) -1H-

of the ring.
benzgmﬁ%g ds of forrrul a l are
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-
ben20|

B b b2 PR B S ARy TRy et p ) b sesRgimidazol

: t hyl ) - 1H benzoi mi dazol e
4-Bro?n ac%@-??% %l%{t/)fl T e%?/PE-?I?Xéo pPJb‘?fﬂ%ényY) f‘%%%%%% -](2-(n‘2‘ étﬁgﬁyhgtwwh H-

benzimigaglei m dazol e4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met ho

xy 1 (2 nmet hyl sul f anyl - et hyl ) 1H benzoi m dazol e

-1-cycl opr opyl nmet h?/l - 84 i sopr opyl phenyl)-7-m

4- Brom%@,ﬂqqqo@@ﬁ@d) %(%asp@rqpy phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzdimi¥a@oe- 1- propyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1H-b

enzoi m dazol e

4- Br ono- 1- butyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1H be
4-Bronwes-(8-dadamelteenzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzo‘*ﬁw%rag -1l-ethyl -2-(4-isopropyl -phenyl)-7-net hoxy- 1H be

nzol im dazol e
4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-thiazol-2-yImethyl-1H-

benzoimidazole

4-Bromo-5-(3,5-difluoro-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-3-yImethyl-1H-

benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-benzyl)-
1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-benzyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-benzyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole



{2-[ 4-Brono- 2- (4-isopropyl - phenyl)-7-met hoxy-benzoi m d
azol -1-yl]-ethyl}-dinethyl-am ne
WO-20i51068433 2- (4- 1 sopropyl - phenyl ) - 7- met hoxy- 1- ( PEMEPR®RP00291

-ethyl)-1 H benzoi m dazol e

4- Et hynyl - 2- (4-i sopropyl - phg@yl ) - 7- met hoxy- 1- ( 2- net hox

y-et hyl)-1H benzoi m dazo! e

2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl ) -4

- phenyl -1 H benzoi m dazol e
4-Brofhol 2¢4-obsspp - stimtly h {Thestoxy-7-( et dBasy=th I 25 9 a2y I e thy -1 H-
benz%r_nl Igl-lbenzm m dazol - 4-yl ] - phenol

- kdf-?gopr opyl - phenyl ) - 7- met hoxy- 4- [ 3- ( 2- met hoxy- et hox
y) - phenyl ] - 1- ( 2- met hoxy- et hyl ) - 1Hbenzoi m dazol e

Jodétn (B SR P A aele] RPL -effeh!
o PO LR et BRPRERD LRy olh
benzodmigeeelg| - 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

-ethyl)-1 H benzoi m dazol e

4- Et hyl - 2- (4-1 soprapyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-
4-Br0@pf%7(zgf|_sipr wéque@ Ih?%gtggg-&%z%ethoxy-benzy)//l)-1-( -methoxy-et%/yl)-1H-
benzofmidabatesul f anyl - 2- (4-i sopr opyl - phenyl) - 7- net hoxy- 1- ( 2-

nmet hoxy- et hyl ) - 1H benzoi m dazol e

4- Br ono- 2- (4- cycl opropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hox
4-Bromoe-(By4-yinldth trerlzarizpt)-@e(# s apropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-

_henBLigm-2: (4- cycl opropyl - phenyl ) - 7- met hoxy- 1- (2- met hyl s
1H beﬂ’?‘?'a”‘r’wgyﬁz?’[f?t hyl -1
H benzoi m dazol e4- Brono- 1- cycl opr opyl net hyl - 2- (4-cycl o

4-BroMb YL Lok ! oy I RERERLIHRHB-Bs-
A e e A L e Pl T
yimethy)nifi-penseipiciazelPni dazol e
4,5-Di brono-2-(4-isopropyl -phenyl)-7-nmet hoxy-1-(2-neth

s Bor Nl B BT R9 355 o pthosretide 5 bspamimiezce
thoi<y_-.et hyl ) 1H Penzoi m dla_zol_ e hoxy- bhenyL) - 7- et hox
wsrorty GLOSBIRYrfyl PORLORY B FRARSY AR b Y. 1

benzoimidazole

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yI]-(3-
methoxy-phenyl)-methanone

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-(2-
methoxy-phenyl)-methanone

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(1-phenyl-ethyl)-1H-

benzoimidazole

4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-
carbonitrile

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-4-carbonitrile

4-1sobutyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole



4-1 odo- 5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- m
et hoxy-ethyl)-1 H benzoi m dazol e
WO-28Br5m6®9434- | 0do- 2- (4-1i sopropyl - 2- met hoxy- pheny PET/EP2@®5/00291
oxy-1- (2- met hoxy- et hyl ) - 1Hoenzoi m dazol e
4- Br ono- 2- (4-i sopropyl - pheny}q - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-5-trifluoronethyl -1Hoenzoi m dazol e
4- Br onp- 1- cycl opr opyl net hyl - 2- (4-i sopropyl - phenyl ) -7-m
et hoxy-5-trifl uoronet hyl - 1Hbenzoi m dazol e
4- Benzme(#ﬂswomd@hém(l)ﬁmmmwpwzmbﬁﬁw bth{) Me{-Benebinia bZo1d
et hoxy-ethyl)-1 H benzoi m dazol e
5- Br onp- 4- et hynyl - 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1- (
4,7- ngrﬁg’%@&@pf@pb/&pl‘ﬂﬂ@bédiﬂﬂmdweﬂha) 1H-benzoimidazole
2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-ethyl ) -1
H benzoi m dazol e-5-carbonitrile
4,7-Diorarene (4 isprroplopieaN 1= (BHestheyy-athyhed Hebepzain(idazokt hoxy -
et hyl) - 1FLbenzoin1dazoIe 5 carbonitrile
henyl - met hoxy- 1- (2
4- Bfo%%ﬁ%@?ﬁéqupﬁewﬁpé tgoxy c)a/thg/l) 5-phenyi- 1P¥benz(01m|dazole
5- Benzyl - 4- br ono- 2- ( 4- |sopropyl phenyl) 7- met hoxy-1-(2

A Bro R e R B A B Sy G FehRaMy T et et gnetbapasethy
1H- b@fﬁpmﬁyzm hyl ) - 1H benzoi ni dazol e5- Benzyl - 4- et hynyl - 2- (
4-i sopropyl - phenyl) - 7- met hoxy- 1- (2- met hoxy- et hyl ) - 14 b
enzoi m dazol e
3-[4- Qfo'épr%rﬁ’yusoaroew Rheaph -6 pyethpriehy2-nethaxgtetiupy t15-beazaimtdaaul-5-yi)-
phendl- benzyl ) - 1- (2- met hoxy- et hyl ) - 1Hbenzoi m dazol e
4- Br onp- 5- et hyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2-
nmet hoxy-et hyl)-1 H benzoi m dazol e
4-BrorhoBr-GHiso propylep eyl 71 etk by 1 22-tfeth SO RIUKIVS 1 PR MY, -
benzoE{H@)éi(olé (2- et hoz?/ et hylj)ﬁ 1I%|benzoC|§(?n d@% ® AX» p%eﬂﬁ) 1H
-5-(3-fluoro-benzyl)-2-(4- |sopropyl phenyl )-7-m
et hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hbenzoi m dazol e

3-[4-Bromo-2-(4-isopropyl- phenyl)-?-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazo!-S-yl]—
benzoic acid ethyl ester

4-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-
benzoic acid ethyl ester

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-5-pyridin-3-yl-1H-
benzoimidazole

3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazol-5-yl}-
benzonitrile

1-{5-[4-Bromo-2-(4-isopropyl-phenyi)-7-methoxy-1 -(2-methoxy-ethyl)-1H-benzoimidazol-5-
yl]-2-methoxy-phenyl}-ethanone

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1 H-benzoimidazol-5-ylj-
benzonitrile



4- Br ono- 5- (3- chl or o- benzyl ) - 2- (4-i sopr opyl - phenyl ) - 7-m
et hoxy- 1- (2- met hoxy-et hyl ) - 1Hbenzoi m dazol e
wWa-283m6932- (4- i sopr opyl - phenyl ) - 7- net hoxy- 1- ( 2PAQEIERZ00§/400291
et hyl ) - 5-thi azol - 2-yl met hyl - 1Hbenzoi m dazol e
4- Brono- 5- (3, 5-di f| uor o- benzyh) - 2- (4-i sopr opyl - phenyl )
- 7- met hoxy- 1- ( 2- net hoxy- et hyl )- 1Hboenzoi m dazol e
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-pyridi n-3-yl net hyl -1 Hbenzoi m dazol e

443&5ng eﬁ)ﬂ -7 SORASBY-(RRRMGX)- eﬁwlyﬂs‘-{?eﬁ)éth%x%hwm%y-

- met hyl sul fanyl benz benzoi m dazol e
benaon@ 2 (4-i sopropyl - phenyl ) - 5 (2 met hanesul fi nyl - be
nzyl)-7-met hoxy- 1- ( 2- net hoxyet hyl ) - 1H benzoi m dazol e

- Br -2-(4-] sopr l, - nesulfo
1o OBt S PRI s PelGh R AN >
benzdinigenclei m dazol e4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- net h
oxy-1-(2- met hoxy- et hyl ) -5-pyri di n- 2-yl net hyl - 1Hbenzoi m
I dazol e

4-Bramogei-i30prepy st eniyy methiexy 1 2-methadteriysS-(L-masnteoysazbl-1-

yimeERAM B-béntdmitRi-BoXY - et hyl ) - 1Hbenzoi ni dazol e
4-Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- (2- met hoxy-

benzyl ) - 1- (2- met hoxy- et hyl ) - 1Hoenzoi m dazol e
4-BrédmBroinid &zof-3; yzﬁndnhmez kmtsxapf@@rﬂlzmehyl)?ﬂ(rﬁethsgpnQmﬁhan&}@t&hyl -1H-

t,hoxy- 1- (2- net hoxy-ethyl)- 1 H benzoi nm dazol e
bengf'%'ﬁéﬁ% 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- (3- met hoxy- pyri di n- 2-

4-BrXIInHB:i-plytgr))h%tb-m-ipWagalzﬂblﬁethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-

methoxy-ethyl)-1H-benzoimidazole

4-Bromo-5-(4-bromo-3-methyl-pyrazol-1-ylmethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

4-Bromo-5-(3,5-dimethyl-pyrazol-1 -yImethyl)-2-(4-isopropyl-phenyl);7-methoxy-1 -(2-
methoxy-ethyl)-1H-benzoimidazole

1-[4-Bromo-1-(2-hydroxy-ethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazol-5-
yimethyl]-1H-imidazole-2-carboxylic acid ethy! ester

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methoxymethyl-
imidazol-1-ylmethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-imidazol-
1-ylmethyl)-1H-benzoimidazole

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-1H-benzoimidazol-2-ol

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-
benzoimidazol-1-ylmethyl)-1H-benzoimidazole



5- Benzyl - 4- et hyl - 2- (4-1i sopr opyl - phenyl ) - 7- met hoxy-1- (2
- met hoxy- et hyl ) - 1H benzoi m dazol e
wWa-283m6932- (4- i sopr opyl - phenyl ) - 7- net hoxy- 5- ( 3PAERIERZ00§/400291
benzyl ) - 1- (2- met hoxy- et hyl ) - 1Hbenzoi m dazol e
[ 4- Brono- 2- (4-i sopropyl - phem{%)_- 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzoi m dazol -5-yl']-(3-
nmet hoxy- phenyl ) - net hanone
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
4-Bromb@@)s&;hbBﬁ%@hﬂ)-ﬁf\@%e’tﬁaﬂéshlﬁﬁ%:benzoimidazol-1-yImethyl)-?-methoxy-

nmet hoxy- phenyl ) - net hanone
1'(Zﬂ%{;%tgﬂ)(ﬁmb?%?'@ﬁﬂzpﬁhenyI ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- (1- phenyl - et hyl ) - 1Hboenzoi m dazol e

o e el SRR DY ARSIV 2 LR B Ut 1.
mettoxy-$iHyd aipi-baydoirpldenglé ) - 7- met hoxy- 1- (2- met hoxy-et hyl ) -1

H benzoi m dazol e-4-carbonitrile

4-1 sobut yl - 2- (4-isopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met ho
3-[4-RByarae-A Ry drxpretvdi 4 Atag pioew-Beny )7 -methaxy- tidiheopyimigstzel-5-

ylmeﬂwg)ﬂnm@éﬂb@w—-cérdo%ylr%chw%%trﬁi bybp - 1 H benzoi mi dazol e
4,7-Di brono- 2- (4-isopropyl -phenyl)-1-(2- et hoxy- et hyl)
-1 H-benzoi m dazol e

2-[4-Brom & himiiaRo[2;5-Blpl Sa3omybthp h2WLsbpropy Rorerl harxyetioly. )

-1 H benzgi m dazol e
benzglngg%@??ﬂ(e%?r? propyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-
et hyl ) - 5- phenyl - 1H- benzoi m dazol e 4-Brono-5-(3

2-[4-éfogﬁ&83ﬁb%§g{épﬁ§%gl: 2alidopra R AR PREANGA e ZB O3 Ly

S met hox
ethano

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(5-methyl-tetrazol-2-ylmethyl)-
benzoimidazol-1-yl]-ethanol

4-Bromo-5-(4-bromo-5-methyl-pyrazol-1-ylmethyl)-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(4-methyl-pyrazol-1-yImethyl)-1-(2-
methylsulfanyl-ethyl)-1H-benzoimidazole

4-Bromo-5-isopropoxymethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
yimethyl]-pyrrolidin-2-one

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenylsulfanyl-1H-
benzoimidazole

5-Benzenesulfinyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyh)-1H-
benzoimidazole



3- [ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met ho
xy-et hyl)-1H benzoi m dazol -5-yl]- phenol

wWa-283m6932- (4- i sopr opyl - phenyl ) - 7- net hoxy- 1- ( 2PAQEIERZ00§/400291
et hyl ) - 5- ( 3- net hoxy- phenyl ) - 1Hbenzoi m dazol e
3-[4- Brono- 2- (4-i sopropyl - ph,F yl)-7-met hoxy-1-(2- net ho
xy-et hyl)-1H benzoi m dazol - A{) - benzoic acid ethyl
ester
4-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- et ho

5-Beéﬁé@-gtf(ﬁlééc)p'r&ﬁh-Bﬁélrw-fﬂﬁ%@@éy:é(z%lamoteﬁewbﬁ-ﬁ%&oﬁfehwm H-
benzainBganate 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-
et hyl ) -5-pyri di n-3-yl - 1Hoenzoi m dazol e

- [ 4- Br ono- 2- (4- -1-(2- et ho
24 b PRy R BRI P o POy T g GHp b4
trifludrofi2ttyft4 BroenRoidvidakoles opr opyl - phenyl ) - 7- net hoxy- 1

-(2-met hoxy-ethyl)-1 H benzoi m dazol - 5-
yl]-2-met hoxy- phenyl } - et hanone
2-(4-Boprbplpr pivemy R-7tMeths i dRyhetpdwyrsthyl)-3-pyredin@xymethyR4 ttuesomethyl-

1H benzoi m dazol -5-yl ] -
1”%@%"5“8@%@'.‘? e2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- (2- met h

oxy- et hyl)-5-(3-net hoxy- phenyl) - 1Hbenzoi m dazol e
2-(4- f’sobﬁﬁi)?r &Mrr)l?srﬁe{h@wh (@WM&)W&hﬂPBW?@éOﬂT {RdiRfIA00 u&omethyl-

pyridin-4 1Hbenzoi 'm dazol
1Hb204’§?“6t¢62@9(4 i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5- (4-net hyl - pyrazol -

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenoxy
methyl-1H-benzoimidazole

2-{2-[4-Bromo-2-(4-isopropyl-pheny!)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxyl-phenyl}-ethanol

2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxyl-phenyl}-methanol

N-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethoxy]-phenyl}-acetamide

.2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-benzamide

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-benzenesulfonamide

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

ylmethoxy]-phenylamine



yl methyl)-1 H benzoi m dazol 4-Brono-5-im dazol -
-yl met hyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1

WO (2805re8438xYy- et hyl ) - 1 Hbenzoi m dazol e PCT/EP2005/000291
4- Br ono- 5- (4- br ono- 5- et hyl - pyrazol-l-ylnethyl)-2-(4-
sopropyl - pheny!) - 7- met hoxy- 1-
nmet hoxy- et hyl ) - 1H benzoi m daJ Fe
4- Br onp- 5- (4- br ono- 3- net hyl - pyrazol - 1-yl met hyl ) - 2- (4-
sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-ethyl)-1

Iy ! ! -(2-
- {Zzh %?MBZE@@%&@E@YI%Q% 7 n;/ert%ozg L mFthOX%y I'Syl) 1'—{ 4-1 sopr
benzgipidageidnymethphrid-ethangne

nmet hoxy- et hyl ) - 1H benzoi m dazol e

1-14-B -1-(2- hyd -ethyl)-2-(4-i | - phe
2-[4—?_4*:@9@%(%92@rpéﬂ@ﬁ%a?lﬁ?%ﬁ%@&ﬁ -(2-mgtho|x)§ g?hygp bgn20|n)1/|d)azol 5-
yimeths®g]-piydrlot 1H- i mi dazol e- 2- car boxylic acid ethyl ester

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 5- (2- met hoxynet hyl i m dazol - 1-ylnethyl)-1
2-[4Brbreo2eAsaazpyle@henyl)-7-methoxy-1-(2-methoxy- ethyl) 1H-ben

o BRI MRNER e Loyt o (2 e
1-yl net hyl ) - 1H- benzoi m dazol e

4-Brémb%- ﬁtnemgﬁ&\e'nWl?fnﬁ’é%bfbxyphg?bh'eih&yléﬁ#yh%&ryﬂiai%ZZ-ﬁSiJ?ﬁethyl)-1 H-

Xy- et benzoi m dazol -
be”%ﬂ"ﬁ'@??ﬂ}?] 1H benzoi ni dazol - 2- ol

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methoxy-
phenoxymethyl)-1H-benzoimidazole

{3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-
ylmethoxy]-2-methyl-phenyl}-methanol

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-5-(pyridin-3-yloxymethyl)-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-phenoxymethyl)-7-m
ethoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

2-{3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-phenyl}-acetamide

2-{2-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

2-{2-[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylmethoxy]-phenyl}-ethanol



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) -5-(2-net hyl sul fanyl benzoi m dazol - 1-ylnethyl)-1
woekbsnssi3si dazol e4- Br ono- 2- (4-i sopropyl - phenyl pebaf2008800291

t hanesul fi nyl - benzoi m dazol - 1- yl met hyl ) - 7- net hoxy-

1- (2-nmet hoxy-ethyl)-1H benz_oi i dazol e

4- Br ono- 2- (4-i sopropyl - phenyl") - 7- met hoxy- 5- ( 2- met hoxy-

benzoi m dazol - 1-yl net hyl ) - 1- ( 2-

nmet hoxy- et hyl ) - 1H benzoi m dazol e

[4- B?or{léf‘ZEéﬁ%Bbrapy( éh&%rf’ tr?cfxbw (=rRathdx)-SAPH-APMbeReny! ) -

'm'd%‘ﬂohétth%y EPPQ"M #a@6! en- carboxylic acid methyl ester
2-[4-Brono-5-imdazo[ 4, 5- b]pyridin 3-yl nethyl -2-(4-iso

ro phe t ben ol - 1- et hanol
4B B RSB Ty e g SB BRA Bheny )
lmldaz'bHi-@/tnlmwyA}@e’ﬂémlaﬁesiﬂfbni/l -ghey}(}-amitehanol
2-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 5- ( 5- net hy
| -tetrazol -2-yl met hyl )- benzoi m dazol - 1-yl ] - et hanol
[4-Bronsy- af(ﬁ@p(apybphﬂml)gmethqup(ngraetbbxy&etwwrétimfm)zoz (4-c

lmldéé‘a [2@’&%#1]{1@“? w«%ﬁwgri%é;ﬁ‘g%)ﬁg:?%ﬁl “drhyll-amine : -

4 Brorm 2- (4-isopropyl - phenyl ) - 7- net hoxy- 5- (4- et hyl - p
2-(2-Y8 3% &ho b= LisEr By bhdn 2 7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

ylmethyl]-amino}-phenyl)-acetamide

2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-be
nzoimidazol-5-ylmethyl}-amino}-benzenesulfonic acid

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyi)-1H-benzo
imidazol-5-yImethyl]-(2-fluoro-phenyl)-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yimethylj-pyridin-2-yl-amine

2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-amino}-benzoic acid methyl ester

[4-Bromo-2-(4-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-pyridin-3-yl-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yimethyl]-methyl-phenyl-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-(3-methanesulfonyl-phenyl)-amine

2-(2-{[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yImethyl]-amino}-phenyl)-acetamide



met hyl sul f anyl - et hyl ) - 1H benzoi m dazol e
4- Br onp- 5-i sopropoxynet hyl - 2- (4-i sopropyl - phenyl ) -7-ne
wOhaosyed436 2- net hoxy- et hyl ) - 1Hbenzoi m dazol e PCT/EP2005/000291

1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

-(2-met hoxy-ethyl)-1 H benzoiﬁi dazol - 5-

yl methyl]-pyrrolidin-2-one ="~

4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 5- phenyl sul f anyl - 1Hoenzoi m dazol e

| - r - - - - - ] .

- A P A L8R b midecol
5-yimgtpptlopgthapaeiipny-nhemel 196492 1- ( 2- net hoxy- et hyl Y- 4-tri

fl uor omet hyl - 1Hbenzoi m dazol e

2-(4-1sopropyl_-phenyl) - 7-net hoxy- 5- (2- met hoxy- [ ) -
[2-(41—Js§ogrqpé{{—glﬁggggtﬁ§ﬁ)o§£1-(t’zfrpﬂ 9)&%%!%-%é{l{ﬂ@rome%ypm@én;oimidazol-
5-yIrhethpPRoi2tf eidanéstiifonyl-ethyl)-phenyl]-amine

2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl )-5

1-[4-%:{3'8%'2@'3%ﬁpﬁé@y‘j{pﬂ&ﬁ)‘}?}rﬁ Jld O BN -ethyl)-1H-benzoimidazol-5-
yimey(j4tH-moipazgy R-cakenyliq add methydeyted - ( 2- met hoxy- et hyl ) -5
-pyrazol -1-yl nethyl -4-trifl uoromnethyl -
1H benzoi m dazol e

1 -[4-43tnﬁﬁ @JID(gascap‘ioﬁMhémg)W-rmlﬁ)@gl1)-(ZYm@ghy})e??wﬂ-m-Qba’&tohﬁiNyzol-&
etnyl )-o- noxy ne - Nnzol 1 aazol e
ylmeﬁz;@]ﬁ_l%-m:lgg@ﬁ%g%(b@_xy@%ﬁ%gme%ﬁ@ﬂw) - 7- met hoxy- 1- ( 2- e

t hoxy- et hyl ) - 1Hbenzoi m dazol -
5-yl net hoxy] - phen - et hanol
1-{1-14- romo-2-(4¥;op?opyl-%!1ény?)-%me(t)hoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

ylmethyl]-1H-imidazol-2-yl}-ethanone

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-
ylmethyl]-1H-indole-2,3-dione

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-oxazol-2-ylmethyl-1H-

benzoimidazole

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

yimethyl]-1H-imidazole-2-carbonitrile

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-1H-benzoimidazol-5-

yimethyl]-1H-imidazole-2-carboxylic acid methylamide

2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-bromo-4-trifluoromethyl-1H-

benzoimidazole

[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-
ylmethyl]-phenyl-amine



2-{2-[4-Brono-2-(4-isopr opy: - phenyl ) - 7- met hoxy- 1- (2- e
t hoxy- et hyl ) - 1Hbenzoi m dazol -

\Véamb%ﬁmbmiy%-phenoxy}-ethanol PCTnunmsﬁmn91
{2-[4-Brono-2-(4-isopropyl -phenyl)-7-nmet hoxy-1-(2- net
oxy-et hyl)-1H benzoi m dazol - "?8

| met hoxy] - phenyl } - net hanol
KI—{Z [ 4- érorm 2- (4-isopropyl -phenyl)-7-net hoxy-1-(2-ne

- | )-1 Hbenzoi m dazol -
2_(%'15;)9)6%@%%%' )'g?h'@ﬁmory -Ad@tragtheny-ethyl)-4-trifluoromethyl-1H-benzoimidazol-
5-yInZethyl- ;B;rri@m:z&r 4riniesopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
xy-ethyl)-1 H benzoi m dazol -5- yl met hoxy] - benzam de ]
2- [ 4- Br ono- 2 (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- et ho

2- {Zé(yl%ﬁpfﬁé‘dy) ﬂeﬁﬁ)bﬁﬁ%‘ﬂﬁd}}/onam gt%oxy -ethyl)-4-trifluoromethyl-1H-

benzenes
benzén{'&az@fg ethylhamisehbepzanestitamahiide’ - net hoxy- 1- ( 2- met ho
xy-ethyl)-1 H benzoi m dazol - 5- ‘ _ o
yl met hoxy] - phenyl am nel {2-[ 4- Brono- 2- (4- |sopropy p e

2-(4- lebr))pVI mﬁ%hjﬂ y?]é'thél ; 1 ano r;éztelﬁ%Jl))S Eihenoxy hn] g tnﬂuoromethyl-
en
1H- b p Zopr - phenyl ) - 7- met hoxy- 1- ( 2- met ho
2-(4- ls o &iz -ttty Syt A fenohetny)-.
trnﬂuo%rﬁéthﬁﬂ&lrbel&o(rﬁldbﬁcﬂ@r opyl - phenyl ) - 7- met hoxy- 1- (2- e
xy-ethyl)-1 H ben
2-[2-(4~lsopropyl-phenyl)-?-methoxy-1 -(2-methoxy-ethyl)-4-triﬂuoromethyl-1 H-benzoimidazol-

9-ylmethoxy]-benzenesulfonamide

4-Bromo-2-(4-isopropyl-phenyl)-7- -methoxy-1-(2-methoxy- -ethyl)-5-(pyridin-2-yloxy)- 1H-

benzoimidazole

According to a third aspect of the invention there is provided a pharmaceutical composition
comprising a compound of formula (1) in association with a pharmaceutically acceptable

excipient, diluent or carrier.

According to a fourth aspect of the invention there is provided a compound of formula (1) for

promoting the release of parathyroid hormone.

It is now well established that controlled treatment of patients with parathyroid hormone
(PTH) and analogues and fragments thereof can have a pronounced anabolic effect on bone
formation. Thus compounds which promote PTH release, such as the compounds of the
present invention may be used for preventing or treating conditions of bone which are
associated with increased calcium depletion or resorption or in which stimulation of bone

formation and calcium fixation in the bone is desirable.

Thus in a fifth aspect the invention includes a method for preventing or treating bone
conditions which are associated with increased calcium depletion or resorption or in which
stimulation of bone formation and calcium fixation in the bone is desirable in which an



zoi m dazol - 5-yl met hoxy] - pyri di n- 3- ol
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
wetmslops43 ( pyri di n- 2-yl oxymet hyl ) - 1Hbenzoi m daror&P2005/000291

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 5-(2- net hoxyphenoxyrrgqg){l )- 1H benzoi m dazol e

{3-[ 4-Brono-2-(4-isopropyl - phenyl ) -7-met hoxy-1-(2-neth

oxy- et hyl) - 1H benzoi m dazol - 5-

yl met hoxy] - 2- met hyl - phenyl } - net hanol
effedfiverapmasing of @ cpppurshyf foismdal) ps definadraboye lor(@phasmaosytically-

= D= I - f - . .

oo e BRISERAIAHG Detcr Xt SEH RN sat TRAA R AR R fo gpatent
nee@pbsuphdtdayment7- m

et hoxy- 1- ( 2- net hoxy- et hyl ) - 1H benzoi m dazol e

2-{3-[4-Brono-2-(4-isopropyl - phenyl ) -7-nmet hoxy-1-(2-ne
In a shithxgspechipe)inverbien pwivitied azudeess for preparation of a compound of formula

M lngr%gfgfmgﬁ%éﬂo&g%?gwiostr QS;IO[ phenyl ) - 7- met hoxy- 1- ( 2- ne

t fe)ouytrastuliplg)a drobk IRenrtol g atsspbAding compound of formula H, R4 being as
-yl met hoxy] - phenyl } - acet am de ‘ ’
deﬂ&zle-dg%-opg‘- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et
hyl)-4-trifl uoronethyl - 1Hbenzoi m dazol -
5-yl net hoxy] - phenoxy} - gt hanol
2-{2-[2-(4-1sopropyl - phenyl ) -7-net B?xy- 1- (2- met hoxy- et
h :

yl)-4-trifluoromxthylAlHoeqzoi m ol -
N\ R2
N

RS

R6 R1
(1)

wherein X is any suitable group capable of substitution by R4 and wherein R1, R2, R3, R5,
R6 and R7 are as defined above; or

(b) for the preparation of compounds wherein R4 is an aryl-CH, group, appropriately

introducing such aryl group by reaction with a compound of formula Il!:

R3
R7

N
N\ R2
N

\
R6 R1

(i)

R5

wherein Y denotes either:

(i) a leaving group-CH,- and R1, R2, R3, R5, R6 and R7 are as defined above; or
(ii) the group —CH=0; or

(c) introducing a group R3 into a corresponding compound of formula 1V, R3 being as
defined above:



5-yl met hoxy] - phenyl } - et hanol [ 4- Br onp- 2- (4-i sopropyl - ph
enyl ) - 7-nmet hoxy- 1- (2- met hoxy-ethyl )-1 H benzo

wOom@asei33 5- yl net hyl ] - phenyl - am ne PCT/EP2005/000291
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzo -20-
i m dazol - 5-yl net hyl ] - (2- met hanesul f onyl - phenyl ) - am ne
[ 4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy
-ethyl)-1 H benzo
I m dazol -5-yl nmethyl ] -[

3. (2- met hanesul f onyl - et hyl ) - phen
R7

yl]-am ne R4
2-(2-{[ 4-Brono- 2- (4y{'sopryopy - ph - 7-met hoxy-1-(2-m
et hoxy-ethyl)-1 H- bd 1 dagot—= R2

gt ani

yl met hyl ] - am no} ypk
RS - ;’.er%enyI ) - 7- met hoxy- 1- (2- et h

2-{[ 4-Brono-2-(4-1soprp
oxy-et hyl)-1H be R6
nzoi m dazol - 5-yl net hyl ] - am no} - benzenesul foni ¢ aci d
[ 4- Brono- 2- (4-i sopropyl - pherﬁ )) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzo
i mi dazol -5-yl met hyl ] -(2-fl uoro- phenyl l%-’arri ne
wherpin. Gisopry. SHitalle; asein eapAblspenpstitutionist R3epd hepeinBd hBRyR4, RS,
R6 an@ RS w8 dBfibeNZove: or _
i m dazol - 5-yl net hyl ] - pyri di n- 2-yl - ani ne
2-{[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy-1- (2-met h
C(H)’a;%rBFrliatél}_N%@ﬁﬂﬁﬁh&?a%?@kﬁéfdin%ccimpound of formuta V
I hyl ] thyl ‘ester

-am no}-benzoic acid ne

yl met M .
by a group RT as defined above:
R7
)

R3
R4
R5
R6
(V)

Iz /Z

1

wherein R2-R7 are as defined above: or

(e) for the preparation of compounds wherein R4 is aryl-CO-, oxidizing a compound of

formula (VI):
OH R3
R7
2! N\>——<: :}—RZ
R5 N\
R R1

6
(V1)
with a suitable oxidizing agent, R1, R2, R3, R5, R6 and R7 being as defined above;



[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo
wOom@asei33 5- yl net hyl ] - pyri di n- 3-yl -am ne PCT/EP2005/000291
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzo
i m dazol - 5-yl net hyl ] - net hyl - phenyl - am ne PCT/EP2005/000291
[ 4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- n%?lﬂ@%p05
-ethyl)-1 H benzo
i m dazol - 5-yl et hyl ] - (3- met hanesul f onyl - phenyl ) - am ne
) 2-&&m&%&:&&mF&@ﬂw@mwhnmafva)-7;n?thoxy-l-(2-nethoxy-e
thyl)-4-trifluoronethyl-1Hbenzoi nj dazol -
5-yl et hyl ] - ami no} - phenyl ) - acet angel 242 | sopr opyl - ph
enyl ) - 7- met hoxy- 1- ( 2- met hoxy-eth @ trifluoronethyl -

1H benzoi m dazol - 0
5-yl net hyl ] - (2- met hanesul RBnyN"phenyl ) - am ne
[ 2- (4-1sopropyl - phepyl Oxy- 1- (2- met hoxy- et hyl) -
4-trifluoronethyl -1t ] -
5-yl nethyl ]-[2-(2-nmet hg fonyl -et hyl) - phenyl ] -am ne
1-[4-Brono- 2- (4-isoprog pheny)lR17- net hoxy- 1
- (2- et hoxy- et hyl ) -B8'H bepzoi ff dazol - 5-
yl methyl ]-1Hi m dazol e- 2-gggar boxylic acid nethyl ester
1-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-ethyl)-1 H benzoi m dazol - &Vl
- Wy -2 |_ i j i.de
e e e A S R R R Y oB0e:
- (2-nmet hoxy-ethyl)-1 H benzoi m dazol - 5-
transforming the resultant compound into further compound of formula | if appropriate;

and recovering the resultant compounds of formula | in free or salt form.

The process of the invention is effected in a conventional manner. In process variant (a), X
is conveniently an iodide group and the transformation is suitably performed by Suzuki
coupling, for example by reacting compound I with aryl or heteroaryl-B(OH), in the presence
of a palladium catalyst. In process variant (b), Y is conveniently a methanesulfonic acid
methyl ester group and compound Ili may be reacted with the desired aryl or heteroaryl R4
group in the presence of a base such as sodium hydride in a suitable solvent such as DMF.
Alternatively in process variant (b), when Y denotes the group ~CH=0, the compound of
formula (I1) may be reacted with a Grignard reagent denoted by arylMgBr in a suitable
solvent e.g. THF to produce, after subsequent treatment with phosphinic acid and iodine, the
corresponding compound of formula (I). In process variant (c), R3 may for example
represent a bromo group which may be introduced by reacting N-bromosuccinimide or Br, /
acetic acid in a suitable solvent with a compound of formula IV wherein Q denotes H.
Process variant (d) is an N-alkylation in which R1 is conveniently an alkyl group and may be
introduced by reacting a corresponding bromoalkyl with a compound of formula V in the
presence of a base such as sodium hydride in suitable solvent, for example DMF. A suitable
oxidizing agent in process (e) is for example oxalyl chloride in DMSO in a Swern oxidation

RECTIFIED SHEET (RULE 91)



yl met hyl ] - 1Hi m dazol - 2-yl } - et hanone
1-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
weaewstoagd3y - 1H benzoi m dazol - 5- PCT/EP2005/000291

yl met hyl ] - 1Hi ndol e- 2, 3-di one

4- Br ono- 2- (4-i sopropyl - phenyby - 7- met hoxy- 1- (2- met hoxy-

et hyl ) - 5- oxazol - 2-yl net hyl - 1Hoenzoi m dazol e

1- [4 Br ono- 2- (4-1i sopr opyl - phenyl ) - 7- rret hoxy- 1

met hoxy- et hyl H benzoi m dazol -

reac&,crr}mlp%@c]es N_apﬁqxtdé mgeclgs%%wpmlpp@ effected by heating to 100°C with
aceti¢ acidl- Br ono- 2- (4-i sopr opyl - phenyl ) - 7- net hoxy- 1

- (2-met hoxy-ethyl)-1 H benzoi m dazol - 5; _

yl met hyl ] - 1Hi mi dazol e- 2-car boxyl i ¢ acid net hyl am de

If deéirdd4tHeSc5&M H-ob Ry ﬁwa)( bérﬁirﬂ@(%aﬂsf()r?‘néﬂelfw{boéﬁ’o'tﬁér%mpoﬁnd of

rono-4-tri fI uor onet h Hbenzoi m dazo
fmmf"é L o1 @6mRipyan g s)ub%th*emtr%wnajy lytransfermeg-te@rrristhoxy-
B om ey Y Lot O R 2 AP methy cinsr i e pesgnce of a
basey. 1- (2- net ho o
cy-ethyl)-4-trifluoronethyl-1H benzoi m dazol -
5-yl nethyl ] -pyridin-2-yl-am ne
The @fr{r[ozméaof Hlggyn frpméaigl may bensomexipd Into Baltédrmexy cetveptional

manHe)r af‘idtvfclef\)e onet hyl - 1Hbenzoi m dazol -
5-yl et hyl Tgim no} - benzenesul f onam de

2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- (2- net hoxy-et hyl ) -5
The coPfBRA%Y BRHBYhvefitibh b BOFRBRLRY ironi PRGN ThiSRZLL S purified in
conventional manner. Isomers, such as enantiomers, may be obtained in conventional
manner, e.g. by fractional crystallization or asymmetric synth‘esis from corresponding

asymmetrically substituted, e.g. optically active starting materials.

In a seventh aspect invention includes the use of a compound of formula (1) in the
manufacture of a medicament for preventing or treating bone conditions which are
associated with increased calcium depletion or resorption or in which stimulation of bone

formation and calcium fixation in the bone is desirable.

Agents of the invention may be prepared by processes described below:

Example 1: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

-

N
N
0
O

benzoimidazole

—~ )<

To a stirred solution of 500mg (1.45mmol) 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1H-
benzoimidazole in 11ml DMF, NaH (38mg, 1.6mmol) is added and stirring is continued for 1h



2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-ethyl)-5
- (pyridin-2-yl oxynet hyl) - 4-
wonrbdslogensnet hyl - 1H benzoi m dazol e PCT/EP2005/000291
2-[2-(4-1sopropyl -phenyl)-7-nmet hoxy- 1- ( 2- net hoxy- et hyl
)-4-trifluoromethyl-1H benzobgi dazol -
5-yl net hoxy] - benzenesul f onam de
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-
et hyl ) -5- (pyridin-2-yl oxy) - 1Hbenzoi m dazol e According
at RT,caral thén the raagtiestminturé ehdatatentdoe. 6.hszml @1@5@?51!09@ a
Ll . ositign.conprisin conmpound, o
oron e B RS % 8B B SR ERebd A 4E R TRt or anotner
6h. Taegepetiobl reixiexe isgiosted, to dpdro éambpeyatucg poLied. intémzatégérgtge)tt@cted (3%)
' ) : : vide . .
i e o rrnary) JRphELBRLs 42 eSSk i frine, ariea
over HE;?QWF%% ang cprratraied ip yaguewThe residustiabuiifideeioy fdsat
chro@eigfaphly @ diica JeMBiakafs: ERd £84§ dMfdid @@gﬁ\?rﬁfr’tﬁ’é Etle compound as

ornmpne (PTH) and anal ogues and’ fragnent hereof can
colories§@a pronounced anabolic effect on bone formati on.
Thus conpounds whi ch pronote PTH rel ease, “such as the

j i.on. b d f
O E N NN s S R ——
in HQd. guiirat &cD5% THAI fiow ezte d Dnaisthioj um depl eti on or ’

resorption or in which stinmulation of bone fornmation

and cal ciym fixation in the bone is desirable.
MS: 403 (M+1)" ("Br), 405 (M+1)* (¢'Br)

The starting materials can be prepared as follows:

a) 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole:

A solution of 1.44g (3.97mmol) N-(2-amino-3-bromo-6-methoxy-phenyl)-4-isopropyl-
benzamide in 25ml glacial acetic acid is stirred at 100°C for 3h. The reaction mixture is
cooled to room temperature 200m! ethyl acetate is added. The solution is washed with 4N
NaOH (2x) and with water and brine, dried over MgSQ,, filtered and concentrated in vacuo.
The residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 2:1) to afford
1.12g of the title compound as slightly reddish solid.

b) N-(2-Amino-3-bromo-6-methoxy-phenyl)-4-isopropyl-benzamide:



Thus in a fifth aspect the invention includes a nethod
for preventing or treating bone conditions which are
wazssmeatsed Wit h i ncreased cal ci um depl eti on OPCT/EP2005/000291
resorption or in which stinmulation of bone fornmation
and calciumfixation in the_bgne is desirable in which
aneffective anount of a conpound of formula (1) as
defi ned above, or a pharmaceutical |l yacceptabl e and -
cl eavabl e ester, or acid addition salt thereof is
adm nistered to a patieH? in need of such treatnent.
In a sixth aspect the ifive Hlaon provi des a process for
preparation of a conpoIHE!of formula (1) in free or
salt form conprising: (@) %troducing a group R4 into
a correspondi ng conpound’ @ la Il, R4 being as
defi ned above: (H) wherein X ny suitable group
capabl e of substitution by R4 and]wherein Rl, R2, R3,
R5, R6 and R7 are as defined above; or (b) for the
preparati on of conmpounds wherein R4 is an aryl-CH 2

A <o Bt o S S o S BlPRPE e Y srira, 16 (6.ommo
EDCq &g &. emnied DMAR and 708angi (A9 1 ontaipd-Bep pyibedz . acilzn 20m
dichIGFmeiraneR® s@ich KT odhRe@PedRirk 1&Y APLPUE reRlion mixture is concentrated
in vacuo. The residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 2:1)
to afford 1.44g of the title compound as a slightly reddish solid.

¢) 3-bromo-6-methoxy-benzene-1,2-diamine:

Br

NH,
NH,
o)

e

A solution of 1.12g (4.04mmol) 1-bromo-4-methoxy-2,3-dinitro-benzene in 25ml THF is
hydrogenated in the presence of 100mg Raney-Nickel (B113W Degussa) at normal pressure
for 3h. The catalyst is filtered off and the filtrate is concentrated in vacuo to afford 871mg of
the title compound as a grey crystalline solid.

d) 1-Bromo-4-methoxy-2,3-dinitro-benzene:

o
Ng-
N0

o O

rd

1.0g (4.3mmol) 4-bromo-3-nitroanisole is nitrated by dropwise addition of 1.0ml of a mixture
of 0.4 ml nitric acid (100%) and 0.6ml concentrated sulfuric acid. Stirring is continued for 1h.
After that the reaction mixture is poured on water and extracted (3x) with ethyl acetate. The
combined organic layers are washed with water and brine (2x), dried over MgSO,, filtered



(ii) the group - CH=GQ or (c) introducing a group R3
into a correspondi ng conpound of fornmula IV, R3 being
wad@bsased above: (1 V) wherein Q is any suitabPeT@reap/000291
capabl e of substitution by R3 and wherein Rl, R2, R4,
R5, R6 and R7 are as definedyabove; or (d)
appropriately N-substituting a correspondi ng conpound
of formula V by a group Rl as defined above: (V)
wherein R2-R7 are as defined above; or (e) for the
and gorepatrated dmvaﬁuocﬁlnmmssitd@ lsi\ib&rrf%'drby%sh&hﬁfrryéto@@ﬁhy on silica gel

' f VI): (M
eGS0 SPIRAHMighl S UM e ot e
bei ng as def| ned above 23/ 06/ 2005 (f) treating a

Exarﬁ&@@oﬂ%ooi 4. %BP‘HJg?l ;gﬁél 2 7oy H'Q%Tﬁeﬁ@&é/t&p)élf 45-benzoimidazole

condi ti ons cl osure

defi ned above, N
N
/O

The title compound is prepared starting from 4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1H-
benzoimidazole and (2-bromoethyl)-methyl ether using the same reaction conditions as
described in Example1. The title compound is obtained as a colorless oil.

Re = 2.31min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 451 (M+1)"

The starting material 4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole is
prepared from 4-iodo-3-nitro-anisole using exactly the same methodology as described for in
Example 1 a)-d).

Example 3: 4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-

benzoimidazole

_0

Using 1-bromo-2-methylsulfanyl-ethane instead of (2-bromoethyl)-methyl ether the title
compound is prepared using the same reaction conditions as described for the preparation

of Example 1.



transform ng the resultant conpound into further

conpound of formula | if appropriate; and recovering
woOheosres3Bt ant conpounds of formula | in free scTERRI05/000291

form The process of the invention is effected in a

conventional manner. In procgss variant (a), Xis

conveniently an iodide group and the transformation is

suitably performed by Suzuki coupling, for exanple by

reacting conpound Il with aryl or heteroaryl-B(OH) 2

in the pr esence of a palladiumcatal yst. In process

R SRRl o byt SRSl Bl Bt et crvcn

in HzDHEZMNOéHS"/&rTW towhattdr@aligin) R4 group in the
presence of a base such as sodi um hydride in a
sui tabl e solvent such as DMF. Alternatively in process
MS: 461 (M) (b), when Y denotes the group - CH=O the
conmpound of forrmula (I11) may be reacted with a
Grignard reagent denoted by aryl MgBr in a suitable
solvent e.g. THF to produce, after subsequent

Exantpleedt #Bramomi(h-i @im@@ﬂbﬁér@l)aﬁh@ﬂﬂﬂ?-1Lg?%@ﬁylsﬁl%gl ethyf)-1H-

benzg%rcya%%ondl ng conpound of fornmula
i‘ant (c), R3 may for exanple represent a brono

group whi ch may be introduced by reacting
N- br onmosuccinimde or Br2 / acetic acid in a suitable

solvent with a conpoupesofn fop=myl a /I V wherein Q
denotes H. Process va t a@. Qn N-al kyl ation in
which Rl is conveni ent % alkyl group and nay be

i ntroduced by reactingOa rrespondi ng bronoal kyl with
a conmpound of forrmula V ir the

/

Using 1-bromo-2-methylsulfanyl-ethane instead of (2-bromoethyl)-methyl ether the title
compound is prepared using the same reaction conditions as described for the preparation
of Example 1.

Ry = 2.36min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 419 (M+1)" (Br), 421 (M+1)* (*'Br)

Example 5: 4-Bromo~1-cyclopropylmethyl-z-(4-isopropyl-phenyl)-7-methoxy-1 H-
benzoimidazole

Using bromomethyl-cyclopropane instead of (2-bromoethyl)-methyl ether the title compound
is prepared using the same reaction conditions as described for the preparation of Example
1.



presence of a base such as sodium hydride in suitable

sol vent, for exanple DMF. A suitable oxidizing agent
wono@reesss (e) is for exanpl e oxal yl chl ori dePCWERPMBS000291

in a Swem oxi dationreaction. In process variant

(T),ring closure is convenieptly effected by heating

to 1000C with acetic acid. |If desired, the conpound

obtai ned may be further transfornmed i nto anot her

conpound of forrmula I. For exanple, an aryl ring

substituent OH may be transfornmed to a 2-nethoxyet hoxy

9%@@1&0 gﬁﬂme}/r%??é S(Srh%”d eEPonr%Loea%cgﬂ\@fma( b 9,25% CH{CN

et
in H9 Hézm&ﬁﬁv% T&A, fl@wm@tbd ler’mlnfree form my be
converted into salt forns in conventional manner and

_vice-versa. The conmpqupds of the invention can be
MS'%%%@@56e3@$@oﬁpﬂNMnﬁbécﬁpon m xture and purified in
conventional manner. |somers, such as enantioners, nay
be obtained in conventional manner, e.g. by fractiona

crystallization or asymmetric synt heS| s from

Exampdfr 6.2 Poondo-l gorapylantEtisoprapyl-yhemlsT-itetit@g, 1Hbnzoimidazole
_optically active starting materials. 'In a seventh
‘aspect invention |nclu s t he use of a conpound of

formula (I) in the rmn re of a medi cament for
preventing or treatin ons which are
associated with incre N:al pl etion or
resorption or in whi ChOStI Iatlon of bone

Using 1-bromo-propane instead of (2-bromoethyl)-methy! ether the title compound is
prepared using the same reaction conditions as described for the preparation of Example 1.

Ri = 2.31min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 387 (M+1)" ("Br), 389 (M+1)" (°'Br)

Example 7: 4-Bromo-1-butyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole

Using 1-bromo-butane instead of (2-bromoethyl)-methyl ether the title compound is prepared
using the same reaction conditions as described for the preparation of Example 1.

Ry = 2.41min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H20 in 2min + 0.05% TFA, flow rate 1.0ml/min)



formation and calciumfixation in the bone is
desirable. Agents of the invention may be prepared by
wonros@ssss descri bed bel ow. Exanple 1: PCT/EP2005/000291
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 1Hbenzoi m dazol e To asgtirred solution of 500ngy
(1. 45mol ) 4-brono-2-(4-isopropyl - phenyl)-7-met hoxy-1
Hoenzoi mi dazole in 11mM DM, NaH (38ng, 1.6mmol) is
added and stirring is continued for lhat RT, and then
MS: gbe (et t(i°Br, MostMre)'i(EBReated to 600C. 0.152m (
0.175mmol ) (2- bronoethyl)-nmethyl ether is added and
stirring is continued at this tenperature for another
6h. The reaction mxture is cooled to room
e - QBURE : ARG AL § bih
B A S R Sy P e P B toitlah
with water (2x) and brine, dried over MgSO4, filtered
and concentrated in vactio. The residue is purified by
fl ashchr omat ography o i+tNca /ge\ (hexane: EtQAc =
3:1) to afford 398ny ﬁ\ onpound as
colorless oil. Rl= 2.23m n\(Waters Symetry C8, :
2. 1x50mMm det ection 2182 ZS&M 10%to 95% CH3CN i n H2O
in2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 403
Using ({sbfgmoretteae)instagss ol (@rbromopiyimethy sther e fitlycompound is prepared
using'ieaah@l reacth JdadiEbePas 86scibed drlteyBiepalation of Example 1.
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
H benzoi m dazol e:
Rt = 2.23min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN

in H20 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 373 (M+1)" (Br), 375 (M+1)* (*'Br)

Example 9: {2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-benzoimidazol-1-yl}-ethyl}-
dimethyl-amine

Br
N
N : :
o/
N\

/

Using (2-Bromo-ethyl)-dimethyl-amine instead of (2-bromoethyl)-methyl ether the title
compound is prepared using the same reaction conditions as described for the preparation
of Example 1.

Rt = 1.86min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 416 (M+1)" (°Br), 418 (M+1)" (*'Br)



A solution of 1.44g (3.97mmol)
N- (2- am no- 3- br ono- 6- net hoxy- phenyl ) - 4-i sopr opyl benzam
woOdeosioas@5m gl acial acetic acid is stirred at PCO@PE05/000291
for 3h. The reaction mxture is cooled to room
tenperature 200m ethyl acetage is added. The sol ution
is washed with 4N NaCH (2x) and wth water and brine,
dried over MySH, filtered and concentrated in vacuo.
The residue is purified by flash-chromatography on
Exangple {1 Bett-GéloroReltdsrnromst-ohend)- 2nthaxy- tafF methoty-by!) off-
benzbii@dddold € conpound as slightly reddish solid. b)
N- (2- Ami no- 3- br onp- 6- ngihoxy- phenyl ) - 4-i sopr opyl - benza
m de: A sol ution of 870(.0 l)
3- br ono- 6- met hoxy- benZ A @ m/ne, 1.16g (b. Omol)
EDC, 744ng (d. Omol) aF mg* (4. 01lmol )
4-i sopropyl benzoi c aci ¢ in’20m dichl oronethane is
stirred at roomtenperaturie for 72h. The reaction
m xture is concentrated iy’ vacuo. The residue is
purified by flash-chromatography on silica gel
The titlkecermwe v orrepared Bjarting fdrh of-dhibrodagd-isoptdpg- bhdrlyd-7-methoxy-1H-
b
enz&mHB%n@S(Zaoréhbgﬂgglk%ét@ﬂi%{h%Eu%ﬁgltﬁje sa%%\reag fiop conflitians as

3b rono- 6- net m ne:
describefljp, E(ﬂméﬁﬁmﬁh? tie 20BN 'W@btﬁmﬂaz Bealeridssod- benzene
in 25mM THF is hydrogenated in the presence of 100ngy

el 113 ssa) at normal pressure for
Ri= ﬁ@m'ﬂ@% éyimé* M’e f 51 @P@%ﬁﬂ dteteding Z1Re250nM; i 8%etoi9s% CHLCN
in H,@ gn2reint + @068 TIHA Viwuiaitd 0.0af/myd 871mg of the title
conmpound as a grey crystalline solid.

MS: 359 (M+1)*

The starting material 4-chloro-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole is
prepared from 4-chloro-3-nitro-anisole using exactly the same methodology as described in
Example 1 a)-d).

Example 11: 4-Ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-
benzoimidazole

A mixture of 17mg (0.04mmol) 2-(4-isopropyl-phenyl)-?-methoxy-1-(2-methoxy-ethyl)-4-
trimethylsilanylethynyl-1H-benzoimidazole and 0.5m! 1N NaOH in 2m! THF/methanol (1:1) is
stirred for 1hour at 60°C. The reaction mixture is cooled to room temperature and poured on
water and extracted (3x) with ethyl acetate. The combined organic layers are washed with
water and brine, dried over MgSQ,, filtered and concentrated in vacuo. The residue is
purified on 0.5mm silica gel plates (hexane:EtOAc = 3:1) to afford 7mg of the title compound
as yellow oil.



d) 1-Brono-4-nethoxy-2, 3-di nitro-benzene:

1.g(4.3mmol) 4-bronp-3-nitroanisole is nitrated by
wdropwiess3addi tion of 1.0nm of a m xture of 0.2ZCWEP2005/000291

nitric acid (100% and 0.6m concentrated sulfuric

acid. Stirring is continued-3®r 1h. After that the

reaction mxture is poured on water and extracted (3x)

with ethyl acetate. The conbi ned organic |ayers are

washed with water and brine (2x), dried over MySOH,

filteredand concentrated in vacuo. The residue is

R. = 24Ninfri §9aiBls é;h@%@rriflbfsoﬂﬁ&?(?%pﬁ%tggﬁbn 0-5riP 10% to 95% CHyCN

éh xane: Et OA
in H:0 4R8N Oa%@@FﬁoW%W@ﬂé?@Vm'E)(anpl e 2
4-1 0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- e
. - benzoi m dazole The title conpound is prepared
MS: %{yﬁﬂﬂ from
4-1 0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1Hbenzoi m dazo
| e and (2-bronoet hyl)-nethyl ether using the sane
reaction conditions as described in Exanplei . The
2-(4-Isprropy laepwirfdnéthoxybt-42-methag-ethytied-tinhatisgsilany lethiRhyi=1 H-

maieFb det ecti on
benzeglo 25%1%71% ye ?%¥g1g§&)ﬁ%%"°‘%mé@%9m?m n + 0.05%

TFA, flow rate 1. Ofﬂ/mn) MS: 451 (M+1)+ The starting

mat eri al
4-i odo- 2- (4-isopropyl - lhenyl) 7- met hoxy- 1H benzoi m daz

ole is prepared from 44 odo-3-nitro-anisol e using
exactly the sane net hodol QY described for in
Exanple 1 a)-d). 3

o/
0

A mixture of 50mg (0.111mmol) 4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole, 0.1ml (0.77mmol) triethylamine, 0.1m! (0.7mmol)
ethinyltrimethylsilane and 5mg palladium-ll-acetate in 1ml acetonitrile is stirred at 50°C for
3hours. Then the reaction mixture is cooled to room temperature and poured on water and
extracted (3x) with ethyl acetate. The combined organic layers are washed with water and
brine, dried over MgSQ,, filtered and concentrated in vacuo. The residue is purified by flash-
chromatography on silica gel (hexane:EtOAc = 3:1) to afford 17mg of the title compound as
colorless oil.

Example 12: 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-pheny!-1H-
benzoimidazole

\O O



Exanpl e 3:

4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- et hyl sul
wobampslosetshyl ) - 1 Hboenzoi mi dazol e Usi ng PCT/EP2005/000291

1- br ono- 2- et hyl sul f anyl - et hane i nstead of

(2-bronoethyl)-nmethyl ether-ghe title conmpound is

prepared using the sane reaction conditions as

descri bed for the preparation of Exanple 1.Rt =

2.47mn (Waters Symmetry C8, 2.1x50mm detection

210-250nML 10% to 95% CH3CN in H20in 2m n + O 05%

A m%t’ﬁ@e mj %@)t Ifssr%rg? l{ﬂ)ﬁn)-i@-lf 4@3%%& )- = ﬁ (% methoxy-
ethyl) -ﬂgh@/qnzgtnm #20le, }4}5@192 Hepd) sodigsp ﬁ@rbonate 3 g (0. 275mmol) phenyl-
boroi‘irctéfcmﬁdz’rdmé M}ﬁw(ﬁlﬁﬁ%w&b%ﬂ%)'p‘éﬁécﬁ% iR%0ml toluene/water (3:1) is

etgqv ether the title conpound is
Stll’l’% %p@l@e(a il Ip@Jrg h@%‘atﬁ% reacten MBUre 6189318 sroqe temperature and
pourd€@ %0 Mdﬂ@%ﬁd@xtﬁab@d%ﬁ)mﬂ%th)ﬂ BcebtdETagRbmbhedRrganic layers are

was%éfgv?ig%\gﬁt%(vm g}/l@ /at Eﬁé’&f l}ﬂﬂs%%ﬂ Wdﬁ%}%tc%itcéntbag@ﬁ in vacuo. The
residiEAs phiifiedl byeftashihBrmhdtngmaphBh sildDg 4l Nhdyane(EAQOBK)= 4:4Ptb afford
+. |
SBmQBEﬂ?g&%@%?)E{/%PE%?g%y t%{/s]ta”?e SZP“I sopropyl - phenyl )-7-m
et hoxy- 1Hbenzoi m dazol e Usi ng brononet hyl - cycl opr opane

R = Q@%hﬁ@d/vgferé éyﬁﬁ@’t‘f?%éﬁw Ox5ﬁnﬁhhﬂbte%ﬁ$1€21d Bsori 1 ®h to 95% CHLCN

cfp Using the same reaction
in Ha,oo'ﬁdfﬁ‘”‘ﬁ'f‘d'r%o%éTe”sé'PWtfé@? UpiRé preparation of Exanple

MS: 401 (M+1)"

Example 13: 3-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-4-
yl]-phenol

The title compound is obtained using 3-hydroxyphenyl-boronic acid instead of phenyl-boronic
acid using the same procedure as described for the preparation of Example 12 as a white

crystalline solid.

Ry = 2.07min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 417 (M+1)"



1.R1= 2.34mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /mn) MS: 399 (M+1l) CBr), PEO/EP2005/000291

(M+l) (BhBr) Exanple 6:

4- Br ono- 1- pr opyl - 2- (4-i soprop¥t - phenyl ) - 7- met hoxy- 1

H benzoi m dazol e Usi ng 1-brono-propane instead of

(2-bronoet hyl)-nmethyl ether the title conpound is

prepared using the sane reaction conditions as

described for the preparation of Exanple 1. Rt =

Exargpig 14i i’r({JMipecrpyl-ﬁyénth?r-me%xy—af[lxﬂﬂfmmo@%tﬁ@iy%—@g%rg}ll]-1 -(2-

. 0

: 9% 1q. 95% CH3CN i n H2O in 2min +
meth%%’%?@%%'?é%é’q“&'aﬁ%ﬁ Min) N 387 (ML) + (79Br)1 389

(Mrl) + (81Br) Exanple 7:
4- Br onp- 1- but yl - 2- (4-i @pyhphenyl ) - 7- met hoxy- 1
br ono-"but ane i nstead of

H- benzoi m dazol e Usin _ _
(2- bronoet hyl ) - net hyl her the title conpound is
prJ eqctien condi ti ons as

prepared using the sanexled

descri bed for the pre Yot

2.41min (Waters Symmet , 2 _

210-250nM 10% to 95% @H3 in HOin 2mn + 0.05%

TFA, flowrate 1O/ mn)My, 401 (Mt1)+ (79Br), 403

(M+1l)+ (81Br) Exanple 8: .

4- Br ono- 1- et hyl - 2- (4-1i sopropyl - phenyl') - 7- met hoxy- 1

H benzoi m dazol e Using 1-brono-ethane instead of
Smg (C22rbmolydit-higlaidee tdw kolefidrest 20wy (0. 173 RONBYSIALidoBropyl-phenyl)-7-
meth&ygp?i’-%%thoxy-ethyl)-1H-benzoimidazol—4-yl]-pheno| in 2ml DMF. This mixture is
stirred at room temperature for 1h. After that 28mg (0.207mmol) 2-(bromoethyl)-methyl ether
is added and stirring is continued for another 3h. The reaction mixture is poured on water

and extracted (3x) with ethyl acetate. The combined organic layers are washed with water
(2x) and brine, dried over MgSOQ,, filtered and concentrated in vacuo. The residue is purified
by flash-chromatography on silica gel (hexane:EtOAc = 3:1) to afford 70mg of the title
compound as a colorless oil.

Ry = 2.18min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 475 (M+1)*

Example 15: 4~(3,5-Dimethoxy-phenyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole



usi ng the sane reaction conditions as described for
the preparation of Exanple 1. Rt = 2.23mn (Waters
WOeRNEEs433 C8, 2. 1x50mm detection 210-250nM  100aE®2®5460291
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1. Or/mn)
MS: 373 (Mtl)+ (79Br), 375 {8%41)+ (81Br) Exanple 9:
{2-[ 4-Brono-2-(4-isopropyl - phenyl ) - 7-met hoxy- benzoi md
azol -1-yl]-ethyl}- dinethyl-am ne Using
(2- Brono- et hyl ) -di net hyl -am ne i nstead of
(2-bronoethyl)-nmethyl ether the title conmpound is
The titteceqpatipetind 38 olgtained Lsmgaﬁ-eaﬁ‘éth@?pﬁ@ﬂlﬂbb#dhﬂﬁa%finstead of phenyl-

[ h t . le 1. =
borof)E S B P s LB RER S A a8tsBag 5 W P hasiasn shErample 12 2s o
colorieseoR50nNM 10% to 95% CH3CN in H20 in 2nmin + 0.05%

TFA, flowrate 1.0OM/mn) Ms: 416 (M+1)+ (79Br), 418

él\/Hrl)+ 81Br) Exanpl e 10:
Ri = 220mingV¥ators( Symmsisy 68y R-1)spmpl Yletctinat 21Ex360bM, 2-0Retor@5% CH,CN

in H,081 Byl + btdtmmpk\m@ﬁméﬂ.omﬁnihj tle conpound is

prepared starting from - S ‘
4-chl oro- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1Hbenzoi m da
MS: 45l @1+eind ( 2- br onoet hyl ) - met hyl ether using the sane
reaction conditions as described in Exanplei . The
title conpound is obtained as a colorless oil. Rt =
2,18min (Waters Symmetry C8, 2.1x50mm detection

Exampld16 XMy 1218 IR &R 7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole

N
N
o/
@
/

The title compound is prepared starting from 4-methyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-
benzoimidazole and (2-bromoethyl)-methyl ether using the same reaction conditions as
described in Example1. The title compound is obtained as a colorless oil.

Ri = 2.01min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 339 (M+1)*
The starting material 4-methyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole is
prepared from 4-methyl-3-nitro-anisole using the same method as described in Example 1

a)-d).

Example 17: 4-Ethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
359 (M+1l)+ The starting materi al o
W@ -20(#008433 2- (4- i sopr opyl - phenyl ) - 7- net hoxy- 1H BENE®2WEH00291
azole is prepared from 4-chloro-3-nitro-anisole using
exactly the sane nethodol ogy34s described in Exanple 1
a)-d). Exanple 11:
4- Et hynyl - 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hox
y-ethyl)-1Hoenzoi m dazgle A m xture of 17nmg (0. 04mmol)
2- (4-isopropyl - phenyl ) -T7- met hoxy- 1- (2- met hoxy-et hyl ) -
- trinethylsilanyleth NH oi m dazol e and 0. 5m
AN NaOH in 2m THF/ net k stirred for 1hour
at 600C. The reaction xtyre 1s cooled to room
tenperature and poured ®n gater and extracted (3x)
with ethyl acetate. The cogbi ned organic |ayers are
washed with water and brine, dried over MgSH™4,
filtered and concentrat ed in vacuo. The residue is
purified on 5mmsilica gel plates (hexane: Et OAc =
Toa solml)'ortfef m@ 22%nroe!) £heorno-2Hd-ispnprnrpberad)- §-eldtiay-1-(2-
methexy-ethyIF 18- Héﬁbmn R Sh BT %6 but
e B S T Dbl s Pod IR (1.2 m pentane) is
S'OW'ba@B@%}i A AS q | m madwe is girediphih ais78%2 theanidy) ©. 669mmol) ethyl
iodideis(atides. OTHeoRMbti g @YU is/ W?rfﬁlrﬁbJHJRWOém g@m pERRR ¥ng shyihY i¢
contanedf { ﬂ‘y l]%'elrgg IJO%tntIII n¥e is cool%g%g Irorgm ?ezn?perature poured on water and
extracted (3x) with ethyl acetate. The combined organic layers are washed with water (2x)
and brine, dried over MgSOQ,, filtered and concentrated in vacuo. The residue is purified by
flash-chromatography on silica gel (hexane:EtOAc = 2:1) to afford 25mg of the title

compound as a colorless oil.

R; = 2.05min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 353 (M+1)*

Example 18: 4-Ethylsulfanyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

.0

»
@;@4

O

NaH (2.4mg, 0.1mmol) is added to a solution of 7-ethylsulfanyl-2-(4-isopropyl-phenyl)-3-(2-
methoxy-ethyl)-3H-benzoimidazol-4-ol (35mg, 0.094mmol) in 1mi DMF. The mixture is stirred
at room temperature for 1h and methyl iodide (6pl, 0.1mmol) is added. Stirring is continued
for 1h, then the reaction mixture is poured on water and extracted (3x) with ethyl acetate.



can be prepared using the follow ng procedure: A
m xture of 50ng (0.111mmol)
Wa-203he8433 ( 4- i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- FETR®X006000291

hyl)- 1H benzoi m dazole, 0.1m (0. 77mol)

triethylamne, 0.1m (0. 7muxds)- et hinyltrimethylsilane

and 5ng palladiuml|-acetate in 1m acetonitrile is

stirred at 500C for 3hours. Then the reaction m xture

is cooled to roomtenperature and poured on water and
The exthirast adalidxdyevs are veashpd witb etaddrg2x)Tdrel lwoebdiedtiover MgSO,,
ﬂltere‘ara‘}@ L %@Yaﬁ%c?lna\ya%e % ang%sr\%éﬁg gk 89?[%3@%’8@5@‘[ ré&% on silica

concen at e

gel (heégn%l Ag=giib)ite pBerdpli g efthe hﬂ@ﬁ@m@mpawa eplodeds ala
gel (hexane EtOAc = 3:1) to afford 17rTg of the title

as colorless ail
R = ST RT Q0Bon SV mRIAAD 27 AR 0BG oetqrm2 HERAR- %hin 95% CH.CN
in H,0 pingimsd + bidsenzpAnichazed eAniimibur e of 100y (0. 25nml ) :
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxye
thyl)- 1H benzoi.m dazol e, 45ng (0. 424mmol ) sodi um
MS: 38ar(bbriit e, 34ng (0.275mol ) phenyl boroni ¢ acid and
10ng tetrakis(triphenyl phosphi ne) palladiumin 10m
toluene/water (3:1) is stirred at 1000C for 9 hours.
The sttirg Maéeriebisqrrepaiedps fallowsi s cool ed to room
terrperature and poured on water and extracted (3x)
et hyl acetate. The conbi ned organic |ayers are
Tty -G HFORERRG PSSP R BB sV e TSR o
filtered and concentrated in vacuo. The residue is
purified by flash-chronat ography on silica gel
(hexane: Et OAc = 4:1) to fford

QE{H

A mixture of 300mg (0.744mmol) 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole (example 1) and 313mg (3.72mmol) EtSNa in 2ml DMF is stirred
at reflux temperature for 4h. after that the reaction mixture is poured on 10ml conc. HCI,
stirred for 10min , diluted with water 25ml and extracted (3x) with ethyl acetate. The
combined organic layers are washed with water (2x) and brine, dried over MgSQ,, filtered
and concentrated in vacuo. The residue is purified by flash-chromatography on silica gel
(hexane:EtOAc = 3:1) to afford 35mg of the title compound as a colorless oil.

Example 19: 4-Bromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



53nmg of the title conmpound as a white crystalline
solid. Rl= 2.21lmn (Waters Symmetry C8, 2.1x50mm
wdetsobssn 210- 250nM 10% to 95% CH3CN i n H2O PAT/RRR005400291

0.05% TFA, flowrate 1.0m/ n;6n) M5: 401 (M+1) + Exanpl e

13: - 90 -

3-[2-(4-1sopropyl -phenyl ) -7-net hoxy- 1- ( 2- net hoxy- et hyl

)-1 H benzoi m dazol -4- yl]-phenol The title conpound

I s obtained using 3-hydroxyphenyl -boronic acid instead

of phenyl -boronic aci diysing thg same procedure as

descri bed for the pretlx Exanpl e 12 as a white

crystalline solid. R >Z"0Wm n—{Waters Symetry C8,

2. 1x50mm detection 216 250nM 10%to 95% CH3CN in H20

in 2min + 0.05% TFA, flowlrate 1.0m/nin) MS: 417

(Mr1) +Exanpl e 14: 0

2- (4-1sopropyl - phenyl ) - 7- met hoxy- 4- [ 3- ( 2- met hoxy- et hox

y) - phenyl ]-1-(2- nethoxy-ethyl)-1H benzoi m dazol e 5ngy
The t(tl%-o% mhr?'acli bmék”[e?r@%ﬂi@ggtcgg %ﬁﬁ&é%ﬁg P?ﬂé tHP® e synthesis sequence
as de%{e?tr?&xg}-ei@%@'-eﬁe fﬁf&@&ﬂ FthipPyopoeRFAGE  dagisIopoRM-peprvic acid is
used frostep b).2m DMF. This mixture is stirred at room

tenperature for 1h. After that 28ng (0.207muol)

2- (bronoet hyl ) - et hyl et her
Ry=2.06min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 401 (M+1)" ("Br), 403 (M+1)* (*'Br)

Similarly, by using the appropriate alkyl-bromides, the following compounds can be
prepared:

Example 20: 4-Bromo-2-(4-cyclopropyl-phenyl)-?-methoxy-1-(2-methylsulfanyl-ethyl)—1 H-
benzoimidazole

R =2.169min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 417 (M+1)" (°Br), 419 (M+1)* (*'Br)

Example 21: 4-Bromo-1-cyclopropylmethyl-2-(4-cyclopropyl-phenyl)-7-methoxy-1H-
benzoimidazole



is added and stirring is continued for another 3h. The

reaction mxture is poured on water and extracted (3x)
Woi2005/06843y1 acetate. The conbi ned organi c | ayePeTaP2005/000291

washed with water (2x) and brine, dried over MgSH,

filtered and concentrated i4@3%xacuo. The residue is

purified by flash-chromatography on silica ge

(hexane: EtQAc = 3:1) to afford 70mg of the title

compound as a colorlesg.o0il. = 2.18mn (Waters
Symmetry C8, 2.1x50mm det ct| on 210-250nM 10%to 95%
CH3CN in H2Oin 2mn °o ow rate 1.0m / mn)
M5: 475 (Mrl) + Exanpl

4- (3, 5- D met hoxy- phenyl (4 i sopropyl - phenyl )-7-meth

oxy-1-(2- nethoxyethyly H benzoi m dazol eThe title
conpound i s obtai ned using 3, 5- dlnethoxyphenyl bor oni c
acid instead of phenyl boronic acid using the sane
R Erocedure as described for_ the preparati on of Exanp
t =

274pgindVaieisreverrgety £3, MX@@“Z@ﬁFﬁﬁ'%\Rﬂ@e?@n%ﬂﬁ%& ﬁoy%% CHsCN

in H2©8n 2/inl X 9055%, THAL A6 kA8 12kmiANM  10% to 95% CH3CN in
Oin2mn + 0.05% TFA, - flow rate 1.0m/nin) M 461 -

(I\/H)+ Exanpl e 16
MS: Ze7vet-hyl (7?Br04899ww)by‘11819henyl) 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 Hoenzoi m dazol e

Example 22: 5-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

The title compound and the precursors can be prepared using the same synthesis sequence
as described in example 1 from 5-Bromo-3-methoxy-benzene-1,2-diamine.

Rt = 2.13min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 403 (M+1)" ("°Br), 405 (M+1)" (*'Br)
a) 5-Bromo-3-methoxy-benzene-1,2-diamine:
Br NH,
: :NH2

0

d

A solution of 2.0g (8.1mmol) 4-Bromo-2-methoxy-6-nitro-phenylamine [Zhou, Q-T., et al.
Huaxue Xuebao 1980, 38(5), 507-10] in 50mlI methanol/water (2:1) is hydrogenated in the



The title conpound is prepared starting from
4- met hyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1Hbenzoi m da
woaabws/asud3 ( 2- br onoet hyl ) - net hyl et her usi ng t hecsameos/000291
reaction conditions as described in Exanplei. The
title conpound is obtained &384a colorless oil. Rt =
2.01lmn (Waters Symmetry C8, 2.1x50mm detection
210- 250nM 10%to 95% CH3CN in H20 in 2min + 0.05% TFA
flowrate 1.0m/mn) MS: 339 (M+l)+ The starting
presepged RAPMa-AHG @gsﬁ\a(dﬁfos% G Bpynal ﬁrﬁ@ﬁwe)fov&he?ihﬁa@we gatalyst is
filterdd- dFEHADIH fﬂitﬂit@||§cérﬁ;eﬁfrﬁ§@ﬁr€@bcfu6%nafford 1.5g of the tltle compound as an
i 4-met hyl -3-nitro-ani sol e using the same mnet hod
o descri bed in Exanple 1 a)-d). Exanple 17:
4- Et hyl - 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1

An al&%ﬁat@\%‘?@é%m ?Bar%nc!ﬂPc?ﬂﬁé’ 'CS”mSS‘&n"J g&%rlgeds fr)m elitampPe ﬂ is outlined

belowg - brom) 2- (4-isopropyl - phenyl) - 7- met hoxy- 1- ( 2-
nmet hoxy- et hyl ) - 1H benzoi m dazole in 8m THF, 0.289m
tert-butyllithium (1. 7Min pentane) is sl OV\A y added at

a) 2-Metboxy-Fjteo-phsityianeing's stirred for 1h at -780C then
54m (0. 669mvl ) ethyl iodide is added. The reaction
mxture is warnmed to roomtenperature and stirring is
continued for 12h. The reagtigh i xture is cooled to
roomtenperature, poured vvatoer and extracted (3x)
with ethyl acetate. The copb nﬁd organic |layers are
washed with water (2x) andpbrine, dried over MySO4,
filtered and concentrated in vacuo. The residue is

purified by
To a stirred solution of 20g (129.9mmol) 2-hydroxy-6-nitroaniline in 150mi DMF, NaH (3.42g,
143mmol, 95%) is added at 0°C and stirring is continued for 1.5h. Mel (9.3ml, 150mmol) is
added and the reaction mixture is stirred at room temperature for 1h. After that the reaction
mixture is poured on water and extracted (3x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSQy,, filtered and concentrated in
vacuo. To the residue 50ml of hexane : diethyl ether = 4:1 is added and the resulting
suspension is stirred for 5 minutes. 20g of the title compound are obtained after filtration of
the mixture as a brown crystalline solid.

b) 2-Chloro-1-methoxy-3-nitro-benzene:

To a mixture consisting of 15.5g (92.26mmol) 2-methoxy-6-nitro-phenylamine, 31ml water
and 31ml conc. HCI, a solution of 6.36g (92.26mmol) NaNO, in 38ml water is slowly added
dropwise at-10°C - 0°C. After stirring for 0.5h the mixture is slowly added to a solution of
11.88g (120mmol) CuCl in 93ml conc. HCI. After completion of the addition stirring is
continued for 1.5h at room temperature and for 0.5h at reflux temperature. The reaction



fl ash-chromat ography on silica gel (hexane: EtOAc =
2:1) to afford 25ng of the title conpound as a
woabwrdeess oil. Rt = 2.05mn (Waters Synmetry EBT/EP2005/000291

2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20

in 2min + 0.05% TFA, flow raoe 1.0m /min) Ms: 353

(M+1) + Exanpl e 18:

4- Et hyl sul f anyl - 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2-

met hoxy- et hyl ) - 1Hbenzoi m dazol e NaH (2. 4ng, O inmol)
mixtures isaadldedd to caol $o rapn tﬂmnﬁature and is poured on water and extracted (3x)

with e7tF1)ﬁtaIE¥ a?é“'rfh%rl‘)%ln%gn%fl §199f ?rgn\%@f{&% gﬁh Water (2>8 and brme dried

- et hyl 0i m azo
over MaSOni Il*@mn arrdweonﬁe;atr@tﬁé I ¥acsp; W%tﬁsa:tuerl%@wfteédiyeﬂaéhur e

chrorﬁé’cBgr]thg’?‘BH <Rk [yl (h'e%éj@tdﬁ@m 3: 18d AN 11216y dtdskeate compound as

tirring is continued for en the reaction

anyﬁ?U&f‘%P%"q s poured on water and extracted (3x) with

et hyl acetate. The conbi ned organic | ayers are washed

with water (2x) and brine, dried over MgpSH, filtered

and concentrated in vacuo. The residue is purified by
¢) (2-Metisdxy edtindrte- mgthapn@-nitro-ghdriyyangee: (hexane: Et OAc =

4:1) to afford 11ng of the title conpound as a

colorless oil. Rt = 2.13 mp (Waters Symmetry C8,

2. 1x50mm detection 210- SQQM 10% to 95% CH3CN in H20
in 2mn + 0.05% TFA, fl at@ 1.0m/nin) MS: 385
(Mrl) + The starting matspFal-trs-Prepared as foll ows:

H

0

A mixture of 7.5g (40mmol) 2-chloro-1-methoxy-3-nitro-benzene, 14ml diisopropylethylamine
and 35ml 2-methoxyethyl amine is heated (180°C oil bath temperature) in a closed steel
reactor for 25 min. Then the reaction mixture is cooled to room temperature and is
concentrated in vacuo (3 x coevaporation with toluene) to obtain ca. 20g (which contains
85% of the title compound) of a red oil which is used without further purification in the next
step.

d) (4-Bromo-2-methoxy-6-nitro-phenyl)-(2-methoxy-ethyl)-amine

To a solution of ca. 20 g (contains 15.65g , 58.9 mmol) (2-methoxy-ethyh)-(2-methoxy-6-
nitro-phenyl)-amine in 150m! glacial acetic acid, 3.0ml (58.9mmol) bromine is slowly added
at room temperature. The reaction mixture is stirred at room temperature for 3h. 600m|
EtOAc are added and this solution is washed with 4n NaOH (2x), water and brine, dried over
MgSQ,, filtered and concentrated in vacuo. The residue is recrystallized from diethyl
ether/hexane to afford 13g of the pure title compound as orange crystals and 6.6g of an
orange oil which contained 50% of the starting material.



7- Et hyl sul fanyl - 2- (4-i sopropyl - phenyl ) - 3- (2- net hoxy- et
hyl ) - 3H benzoi m dazol -4-o0l A m xture of 300ny
WO Q0054048138 ) PCT/EP2005/000291
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxye
thyl)- 1H benzoi ni dazole (ex4thple 1) and 313ny
(3.72nmmol ) EtSNa in 2m DMF is stirred at reflux
tenperature for 4h. after that the reaction mxture is
poured on 10m cone. HCl, stirred for 10mn , diluted
with water 25m and extracted (3x) with ethyl acetate.
The conbi ned organic | ayers are washed m%th wat er (ZXL
[ NS S filter nd.concentrate
o) 5Bl e P H B YT gt 2 Bamie
fl ash-chromat ography on silica gel (hexane: EtOAc =
3:1) to afford 35nmg oBrihe tNH,e conpound as a
colorless oil. Exanple 1
4- Br ono- 2- (4- cycl opropyl -p eNy\7/g\nethoxy 1- (2- met hox
y-et hyl)-1Hbenzoi m dazol eDhe Htitle conmpound and the
precursors can be prepared using the sanme synthesis
sequence as described in exanple 1. Instead of

A solﬁtrdn%ﬁ@r@eﬁbﬁﬁﬁ@)oM%r@ﬁfo% %ﬂ&%&- aﬁ{r&:ﬁ%@@ Q%ZEI?ef%o e%yb “amine
in's

in 145@15'5&&%@9%@%%? th@r%wf he@/ﬁaae%wa{mmsvmob@@sa) at

normalipréssure for 050 SPkeldzial §t|lQWte,rré<§ 8if hnQMd mrg‘% @/@%ncdé(?@rated in vacuo.

The re sbated by @asgrﬁpma?oamﬁégn iFe SebiMesRIOAS = 21) to affor
49590 tpeotitfedsonaEount @s pr &pa reidlish oil.

f) N-[5-Bromo-3-methoxy-2-(2-methoxy—ethylamino)-phenyl]-4-isopropyl-benzamide

A solution of 4.95g (18mmol) 5-bromo-3-methoxy-N*2*-(2-methoxy-ethyl)-benzene-1,2-
diamine, 5.15g (27mmol) EDC, 3.3g (27mmol) 4-dimethylamino-pyridine and 2.94¢g
(18mmol) 4-isopropyl benzoic acid in 150ml dichloromethane is stirred at room temperature
for 14h. After that 400ml EtOAc are added and the organic phase washed with water (2x)
and brine, dried over MgSQ,, filtered and concentrated in vacuo. The residue is purified by
flash-chromatography on silica gel (hexane:EtOAc = 3:1) to afford 7.48g of the title
compound as a reddish oil.

g ) 5-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole



Exanpl e 20:

4- Br onp- 2- (4- cycl opr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net hyl
weoeubdsaagd3z et hyl ) -1 Hbenzoi mi dazol e Rt = 2. 169nPAT/EP2005/000291

(Waters Symmetry C8, 2.1x50mm detection 210-250nM

10%to 95% CH3CN in H2O in 2Hin + 0.05% TFA, flow rate

1.0mM/mn) MS: 417 (M+l)+ (79Br), 419 (M+l)+ (81Br)

Exanpl e 21:

4- Br onp- 1- cycl opr opys 2 (A=cyc| opr opyl - phenyl ) -7
- met hoxy- 1Hbenzoi m daz T (Waters

Symretry C8, 2.1x50mm ” Ntl 10 2501M 10% to 95%

CH3ICN in HROin 2mn + Q)O5°0TFA flowrate 1.0M /mn)
MS: 397 (Mrl)+ (79Br), 399 N%1)+ (81Br) Example 22:

5- Brono- 2- (4-i sopropyl - pheptyl ) - 7- met hoxy- 1

-(2-nmet hoxy-ethyl)-1 Hbenzoi m dazole The title
compound and the precursors can be prepared using the

A sol%ﬁiﬁ%f?%@&@%'ﬁnﬁﬁ&j;ﬁzg Bréo- @‘?ﬁ&gbgﬁg rgi %eﬁ@&mﬁﬁ)ﬂ%ﬂ nﬁjj ~phenyl]-4-

Br ono- net h oxy zene-1

lSOpl’C(%P@}Z@%WB Om,l six;‘@g,@ﬁﬂ 0Qf&x fee i .otheoregctkBanivure is cooled
to rochDniper&bfé LUa3sMthy ab@t@cé i adfed) TheQofB%H T \ﬁasl‘fé QM&@N RaOH

(2%) a@d% t%;) q@wﬁ{mggéqﬁ\é%é\ﬁ&géﬁflgqrgq]aﬁgco)wegﬁqam igryago. The

residus iQpufifidibynifesh) chierBatography wetdiies yefhakinE @Ry Baytdsord
sl P SR 5 o0, 209 0710

s hydrogenated in
t hepresence of 200ng Pt/ C (Engel hard 4709) at nor nal
pressure for 3h. Then the catalyst is

Example 23: 4,5-Dibromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-
benzoimidazole

Br
Br N : i
N
o/
O
/

To a solution of 403mg (1.0 mmol) S-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole in 8ml glacial acetic acid, 240mg (1.5mmol) bromine is slowly
added at 10°C. The reaction mixture is allowed to warm to room temperature and is stirred
for 3h. 250ml! EtOAc are added and this solution is washed 1n NaOH (2x), water and brine,
dried over MgSQ,, filtered and concentrated in vacuo. The residue is recrystallized from
EtOAc/hexane to afford 30mg of the title compound as colorless crystals.

R¢= 0.23 (hexane/EtOAc = 3:1)
MS: 481 (M+1)" (2x “Br), 483 (M+1)" ("°Br, *'Br), 485 (M+1)* (2x *'Br)

Example 24: 4,5-Dibromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



filtered off and the filtrate is concentrated in vacuo
to afford 1.5g of the title conpound as an oil. An
wabhvwroaatssve way for the preparation of the coRpoOmERN05/000291
described in exanple 22 is outlined bel ow a)
2- Met hoxy- 6- ni tro- phenyl am ng2-To a stirred sol ution
of 20y (129.9mmwol ) 2-hydroxy-6-nitroaniline in 150m
DMF, NaH (3.42g, 143mmol, 95% is added at 00C and
stirring is continued for 1.5h. Mel (9.3m, 150mmol)
is added and the reaction mxture is stirred at room
tenperature for 1h. Aftepr that the reaction mxture is
poured on water and B &d with ethyl acetate.
The conbi ned organic | S i with water (2x)
and brine, dried over EoaN fiTtered and concentrat ed
in vacuo. To the residuﬂDSC?ﬁ of hexane : di et hyl
ether = 4:1 is added and th§ resul ting suspension is
stirred for 5 mnutes. 20gof the title conpound are
obtained after filtration of the m xture as a brown
crystalline solid. b) . ,
" The 2er@Ghbundais prepetdrbay dSsanbed 0r Gemzea 23 bY osiag @i-oyiclprepyl-benzoic acid
, 1,Sf 1 5o (92, 26nml )
'nﬁé%g%z#ﬁ%¥£&§8ﬁﬁﬁgg?%ﬂéhyIanine, 31m water and 31ni
cone. HCl, a solution of 6.36g (92.26mmol) NaNQ2 in

R; = BB MR Rlatdrs sThRdtY @8dH50mm, detection 210-250nM, 10% to 95%
CH1CN in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

G

MS: 479 (M+1)* (2x "°Br), 481 (M+1)* ("°Br, *'Br), 483 (M+1)" (2x ¥'Br)
Using the methods described for the preparation of examples 1 and 23 the following
compound can be prepared (using 2-methoxy-4-isopropyl-benzoic acid in the appropriate

step):

Example 25: 4,5-Dibromo-2-(4-isopropyl-2-methoxy-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-
1H-benzoimidazole

R = 2.34min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 511 (M+1)* (2x °Br), 513 (M+1)* ("Br, *'Br), 515 (M+1)* (2x *'Br)



dropwi se at -100C - QOC. After stirring for 0.5h the
mxture is slowy added to a solution of 11.88g

wO20Grmeei3y CuCl in 93m cone. HCI. After conpl eCramm2mb/000291
the addition stirring is continued for 1.5h at room
tenperature and for 0.5h at-#&flux tenperature. The
reactionm xture is allowed to cool to roomtenperature
and is poured on water and extracted (3x) with ethyl

t The, conbined organic | ayers are washed with
Sl 2P’ £ SREPTBY PR, ST UNPERED, SR 1 PR Gamantiy)-1H-
benzowndaanle at ed i n vacuo. The residue is purified by

fl ashchromat ography on silica gel (hexane:EtQAc = 3:1)
to afford 12.6g of the tjtle conpound as a crystalline
solid. c)

(2- Met hoxy-et hyl ) - ( 21-3r §}\ phenyl)-am ne: A
m xture of 7.5g (40mmol N

2-chl or o- 1- net hoxy- 3- ni tr o- benzene, 14m

di i sopropyl et hyl am ne and m 2-nmet hoxyethyl amine is
heated (180C oil bath tenpePature) in a closed steel
reactor for 25 nin. Then the reaction mxture is
cooled to roomtenperature and is concentrated in

poration Wth.toluepne) tq obtain ca.
R R L T R o —
ethyl) Hitbenzoimtsiazbleiand et (@i A7Boumoly Nviddwatcaniniidd BameReiditrile is
o 0o FEaqiol miure i pgoled 0 f9pm e eratys Ak Rgpyrajed in
vacugyiThe regiduye §dwtle@gy desteehrometogranbhyanaiiits geb (HeSgne: ESBAG= 4:1)
and r&arpdtallidAioRTiIRP K¥xMeltidthyl CRrdTBiDRMEY img of the title compound as

colorless crystals.

Rt = 2.60min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 529 (M+1)™ ("°Br), 531 (M+1)" (¢'Br)
Using the methods described for the preparation of examples 1 and 26 the following
compound can be prepared (using 2-methoxy-4-isopropyl-benzoic acid in the appropriate

step):

Example 27: 5-Bromo-4-iodo-2-(4-isopropyl-2—methoxy-phenyl)—?-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

—O

\
o)
oz =z



ni tro-phenyl)-amne in 150m gl acial acetic acid,
3.0m (58.9mMmvl) bromne is slowy added at room
woenp@eat3sr e. The reaction mxture is stirred RCTE®Z095/000291
tenperature for 3h. 600m EtOAc are added and this
solution is washed with 4n NOH (2x), water and bri ne,
dried over MgpSOH4, filtered and concentrated in vacuo.
The residue is recrystallized fromdiet hyI
r ne-t o aff 3g,0f the nd
R £SO NIRRT bRl B iy el ayd SSema o B5% orcn
in Hz@dnthnméd) %%T(ﬁﬂ fibwe ratedr@mirmainat eri al . e)
5- Br onp- 3- net hoxy- N*2*- ( 2- met hoxy- et hyl ) - benzene- 1, 2-d
olution of 6,19 (20mmol )
Ms: ?@Wb%(gBﬁeﬁﬁMM*@- "B o- phenyl ) - ( 2- met hoxy- et hyl ) - a
mne in 140m THF is hydrogenated in the presence of
1. 4g Raney- Ni ckel (B113W Degussa) at nornmal pressure
for 25h. The catalyst is filtered off and the filtrate

Exanipge 28Nt Brin@Red- |sdpromcpneny3tmm@m¢ue(ztrﬁeﬁaufg-l‘e{azﬁ-sby
,mﬂuof&% m lc“ag)natootgwaag Y, on si I'ica gel (hexane tQAC =
5 ?%’o Ford %é of the title conmpound as a as a
reddi sh oil.
N- [ 5- Br onp- 3- rret hoxy-R- (B~ met hoxy et hyl am no) - phenyl | -
4-i sopropyl - benzam f 4.95g (18mmol)
5- br ono- 3- net hoxy- N*2 * ¢ hyI) benzene- 1, 2-
di am ne, 5.15g (27nmol) 30 (27mol)
4- di met hyl am no- pyri di n/eOan 2. 94g (18nmmol)
4-i sopropyl benzoic acid i n0150m di chl or onet hane is
stirred at roomtenperature for 14h. After that 400m
Et OAc are added and the organi c phase washed with
wat er (2x)
The title compound and the precursors can be prepared using the same synthesis sequence

as described in example 1 and 23 from S-trifluoromethyl-3-methoxy-benzene-1,2-diamine.

Rt = 2.73min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 471 (M+1)" ("Br), 473 (M+1)* (*'Br)

Example 29: 4-Bromo-1 -cyclopropylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-5-
trifluoromethyl-1H-benzoimidazole

The title compound can be prepared using the same synthesis sequence as described in
example 28 by using bromo-methyl-cyclopropane instead of 1-bromo-2-methoxy-ethane.



and brine, dried over MgSH, filtered and concentrated

in vacuo. The residue is purified by
wohemshestss omat ogr aphy on silica gel (hexane: Et @T/ER2005/000291

3:1) to afford 7.48g of the title conpound as a

reddish oil. g ) -45 -

5- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-

ethyl)-1 H benzoi m dazol eA sol ution of 748ny

R o R SRR 2 SRR SR{PEom1 CAFRR- 6 iy 95% CH.ON
in Ha0 ini2sjp rvdh§3% Géntz finwdetel NOGMIn) ACOH is stirred at

1OCI)Cfor 2h. The reaction mxture is cooled to room

n&gra;uﬁe 200m ethy|] acetate is added. The sol ution

MS: ﬁ§7 thed BNt HEAMEAH 'BPx) and with water and brine,

dried over MgpSH4, filtered and concentrated in vacuo.

The residue is purified by flash-chromatography on

silica gel (hexane: EtOAc = 3:1) to afford 625ng of

a) 5-Thfeiore-BinscthoypisrHrdnas @dl@ﬁl‘lrﬂi éa$19§e badd sk H@h?ﬁh}eﬁhoxy-&

4-1s0 hen -7 met hox
nitro S0 P ot AP 4% ekt feslieore o caoiagd for the
prep{ratlcm omBdibyomo-6-methoxy-benzene-1,2-diamine as described in example 1 (steps ¢
- br omo- 2- (4-i sopr opyl - phenyl) 7- met hoxy- 1- (2- met hoxye
thyl)- 1H benzoim dazole in 8m glacial acetic acid,
240rrg (1.5mmol) bromne is slowy added at 100C. The

g ! Vgl
ot en o S ST P e
benz‘ﬂ@‘ﬂ%&"&nd this solution is washed 1n NaOH (2x), water

and brine, dried over MgSH, filtered and concentrated
in vacuo. The residue i gr recrystallized from

Et OAc/ hexane to afford n& of e title conpound as
colorless crystals.
5
O

and

The title compound is prepared starting from 4-bromo-5-iodo-2-(4-isopropyl-phenyl)-7-
methoxy-1H-benzoimidazole using the same reaction conditions as described for the
preparation of example 1.

Ri=2.52min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 529(M+1)" (®Br), 531(M+1)" ('Br)
The starting material can be prepared as follows:

a) 4-Bromo-5-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole:



Rf = 0.23 (hexane/EtQAc = 3:1) MsS: 481 (Mrl)+ (2x
79Br), 483 (M+l)+ (79Br, 81Br), 485 (M+l)+ (2x 81Br)
waxensee:324: PCT/EP2005/000291

4, 5-Di brono- 2- (4-cycl opr opyl - phenyl ) - 7- met hoxy- 1- ( 2- ne

t hoxy- et hyl ) - 1Hoenzoi m dazol ggdbe conpound is prepared

as described in exanple 23 by using

4-cycl propyl -benzoi ¢ acid instead of

4-i sopropyl - benzoi c aci Rt = 2.455min (Waters

Symmetry C8, 2.1x50mm tection 210-250nM 10%to 95%

CH3CN in H20 in 2min bkwrate 1.0m / mn)

MB: 479 (Mrl)+ (2X79Br) g (¥ (V9Br, 81Br), 483

(Mrl) + (2x 81Br) Using the Hethods described for the

preparati on of exanples™1 and 23 the foll ow ng

conpound can be prepared (using

2- met hoxy- 4-i sopropyl -benzoic acid in the appropriate
To asstobjpipn oER@OIpY €0.2Bmmol) 5-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1H-

benz%irﬁfi%&é ﬁ%@gl&{f’ﬁl' ?fi’é %ﬁg lbse%mﬂ?talagaz OQJHS &%l‘é)l E\Wrgﬁ’ﬁ'ye The
reactiggmédtigre Sy siread fpr €8nin2 3AnbBiAAC areradded and thiDsalsi@ine washed 2n
Naoi-p%‘ﬁé? a%é;ghmd'd'\‘/e}ﬂ?sm &Y dnLedPrehtiaby if vé?f{yorﬂ‘i@re&due

is pL@ng;i py flastischrRapeiagry EppEﬁll %!Tﬂ]eéa% tOAC = 3:

from4EtDPERISh Il t@ affdhdi 1981 3th‘ﬂ1e esrhpouhd e tdoNNiteler( ar
et hoxy- et hyl ) - 1Hbenzoi m dazol e

b) 5-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole is prepared starting from 4-
iodo-2-methoxy-6-nitro-phenylamine using the same reaction sequence as described in
examples 1 and 23.

INCi
;N
_0

¢) 4-lodo-2-methoxy-6-nitro-phenylamine:

A mixture of 6.2g (36.9mmol) 2-methoxy-6-nitro-phenylamine, 9.4g (37mmol) iodine and
5.8g (18.5mmol) silver sulfate in 90ml glacial acetic acid is stirred at 60°C for 12h. The
reaction mixture is cooled to room temperature, poured on water and extracted (3x) with
ethyl acetate. The combined organic layers are washed with water (2x) and brine, dried over
MgSO.,, filtered and concentrated in vacuo. The residue is purified by flash-chromatography
on silica gel (hexane:EtOAc = 2:1) to afford 8.57g of the title compound as bright red
crystals.



A solution of 100ng (0. 248nmol)

5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxye
wOhyisjo68488+ benzoi m dazol e and 61ng (0. 273mol ) PCT/EP2005/000291

N-i odosuccinimde in 3m acetonitrile is refluxed for

12h. The reaction mixture is4€ooled to room

tenperature and concentrated in vacuo. The residue is

purified by flash-chronatography on silica gel

Et QAc, =, 4: nd recrystallisation from
Exariyde Ao BT R B - Caogr R B Tomeloey i e B hoxy-thy)-1H-
benzopmparotel as col orl ess crystals. R = 2.60nmn (Waters

Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0. 05% TFA, flow rate 1.0m / mn)
MB: 529 (Mrl)+ (79Br), 5B1 (Mrl)+ (81Br) Using the

nmet hods descri bed foigrth preparation of exanples 1
and 26 the following c d ¢ be" prepared (using
2- met hoxy- 4-i sopr opyl - WC acid in the appropriate
step): Exanple 27:

5- Br ono- 4-i odo- 2- (4- |sdprorzl 2- et hoxy- phenyl ) - 7-met h
oxy- 1- (2- met hoxyet hyl ) - 1H-(ben20| m dazol eR1l= 2. 38m n
(Waters Symmetry C8, 2. 1x50mm detection 210-250nM
10%to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate

The t?tleqmw{p%ﬂa ls'\@epasrég aWr%B frorE %rlg’;r’om 621 (Z{ lsoMopyl -phenyl)-7-methoxy-1-

(2-methoxy-ethyl)-1H-benzoimidazole using the same methodology as described for the
preparation of example 11.

Ry = 2.24min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 427(M+1)" (°Br), 429(M+1)* (*'Br)

Example 32: 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-
carbonitrile

A mixture of 430mg (1.07mmol) S-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole (example 22), 125mg (1.07mmol) zinc cyanide and 20mg
tetrakis(triphenylphosphine) palladium in 5ml DMF is heated in a microwave oven for 75min
(180°C). After that the reaction mixture is poured on water and extracted (3x) with ethyl
acetate. The combined organic layers are washed with water (3x) and brine, dried over
MgSQ, filtered and concentrated in vacuo. The residue is purified by flash-chromatography
on silica gel (hexane:EtOAc = 3:1) to afford 250mg of the title compound as a colorless solid.



Exanpl e 28:

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
wetmslops43s trifl uoronmethyl -1 H benzoi m dazol e PO®/EPRG056000291

conmpound and the precursors can be prepared using the

same synthesis sequence as degcribed in exanple 1 and

23 from

5-trifluoronethyl-3-nethoxy-benzene-1,2-diamne. Rt =

2.73mn (Waters Symmetry C8, 2.1x50mm detection

210-250nM 10%to 95% CH3CN in H20 in 2min + 0.05%

R, = %%r{'_ {\@éﬁﬁ@ﬁ?@gﬁg}@?%wﬁm AL M- o6 AB 0% ' F5% CHLCN

in Ha iBi2o1in +10. @576 | oy, BpyIratet TRgmlming 4- i sopr opy! - phenyl ) - 7-m
et hoxy-5- trifluoronethyl-1 H benzoi m dazole The title
conpound can be prepared using the same synthesis

MS: 32{MhbDe as described in exanpl e 28 by using
br ono- net hyl - cycl opr opane i nst ead of
1- brono- 2- met hoxy-ethane. Rt = 2. 79m n (Waters Symetry
C8, 2.1x50mm detection 210-250nM 10%to 95% CH3CN in

Exanh2©36n4-Bromo-2-@-i8&ody-ahefiheivnretiaxyd1-@rinsthiory-eVBl)- 1467

benz&%&%ﬁ%é%{%;%dn'r@?sh)m((yﬁéza;zc(aﬁéBrl) , g) di am ne can be

prepared starting from 1-net hoxy- 3-
nitro-5-trifluoronetfyl -Benzene using the same
reacti on sequence as tescxkibed t e preparation of
3- br ono- 6- net hoxy- benze 72" e as described in
exanple 1 (steps c N
o/
,O

A mixture of 110mg (0.315mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbonitrile and 56mg (0.315mmol) N-bromosuccinimide in 5ml acetonitrile
is stirred at reflux for 3h. Then the solvents are evaporated and the residue is purified by
flash-chromatography on silica gel (hexane:EtOAc = 3:1) and recrystallized from
EtOAc/diethyl ether/hexane to afford 60mg of the title compound as colorless crystals.

R, = 2.59min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 428 (M+1)" ("°Br), 430 (M+1)" (*'Br)

Example 34: 4-Bromo-5-fluoro-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



and d). Exanple 30:
4- Br onp- 5-i odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- m
wethswgsss hyl ) - 1Hbenzoi mi dazol e The titl e conmpedmaPR®s/000291
prepared starting from
4- br ono- 5-i odo- 2- (4-i sopr opy49 phenyl ) - 7-
nmet hoxy- 1H benzoi m dazol e using the sane reaction
conditions as described for the preparation of exanple
1. R = 2.52mn (Waters Symmetry C8, 2.1x50mm
The titdst ermnpmdzs_orez)s@ﬂ\ﬂrorm@%rpmogis%c@@@ﬂrlwprm@phﬁnﬂh?wethoxy -1-

(2- mgg%?‘ch_ﬁ()\ 1H: %@r‘grofrﬁﬁﬁzcﬁe ggﬂ'lé M heiMBa d%g&{%lrl)l éxél’zglgﬂ)

e starting material can
prepared as foI | ows:

ée@ et zﬁn%e(rﬁﬂﬁﬁ erxeomh RbgRYON 2 70-aB0iM X109 kb §B% CHLCN

RS LA Ty, T

Hbenzoi-m dazole in 3m glacial acetic acid is slowy
2 b; m ne. The reaction m xture is
MS: g??ﬁ? ﬁ lngP )Aégﬁ%:{mé%)rﬁ b& OAc are added and this
solution is washed 2n NaOH, water and brine, dried

over MySOH4, filtered and concentrated in vacuo. The

residue is purified by flash-chromatography on silica
Prepgeatiop leéshgriéaningateria 5be0@91%“ 4 &@Pmbﬂgﬂ' B,%Y -Metipxy-1-(2-methoxy-

ethy M PASIdbitiddojet her to afford 126ng of the title
compound as off-white crystals. b)

5-1 odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1H benzoi m daz
ole is prepared st ar tfi '&m @
N

(

O
’

To a solution of 400mg (0.98mmol) 5-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole in 3m! dry THF, n-BuLi (0.740ml, 1.18mmol) is added
slowly at -78°C. After stirring for 45min. at -78°C N-fluoro-bis(phenylsulfonyl)amine
(568.7mg, 1.77mmol) is added. Stirring at -78°C is continued for another hour and then the
reaction mixture is warmed to room temperature. After that the reaction mixture is poured on
water and extracted (3x) with ethyl acetate. The combined organic layers are washed with
water (3x) and brine, dried over MgSO,, filtered and concentrated in vacuo. The residue is
purified by flash-chromatography on silica gel (hexane:EtOAc = 2:1 -> 1:1) to afford 40mg of

the title compound as a colorless oil.

Example 35: 5-Benzyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole



i odo- 2- net hoxy- 6-ni tro-phenyl am ne using the sane
reacti on sequence as described in exanples 1 and 23.

WO 2005/06838- 2- met hoxy- 6- ni t r o- phenyl ami ne: A m RCUEE2@5/000291
6.2g (36.9mml ) 2-net hoxy-6-nitro-phenyl am ne, 9.4g
(37mmol ) iodine and 5.8g (18@muvol) silver sulfate in
90m gl acial acetic acid is stirred at 600C for 12h.

The reaction mxture is cooled to roomtenperature,
poured on water and ext racéred (3x) with ethyl acetate.
The conbi ned organic | ayers are washed with water (2x)
and brine, dried o @ ’@ [f'\and concentr at ed
i n vacuo. The residug’is Yayrt {1 ed b
fl ash-chromat ography on silica gel (hexane:EtOAc =
2:1) to afford 8.57g of the t(tle conpound as bright
red crystal s. Exanpl e 31: o)
5- Br onp- 4- et hynyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (
2- met hoxy- et hyl ) - 1Hobenzoi m dazol e The title conpound
' starting from .
ol (T2 AR75RE0 3 ikt HRatyion o 4o e Lgermmo 5-benzyl-2-(4-
IsopréRd-preenytxa-retiny) - RHnbinozyp iy b Habehzuishiogz dd/B 6malMBacial acetic

acid. @%%&%gbﬁﬁxt&% ‘ggﬁﬁ%?fﬁo%ﬁrg@?%t%mc%ho ngnlf EtOAc are added
and this sRigtieris wrshed iNoNaQH(25@aler anddbine dBiB8OCEBIBHSOR 2@ and

concirﬁzxgég E;P)v’éc%z. 8?6’:%5&3? Etssr%%\‘lysét@ﬁ|§ed]+r9rﬂ1c{|ml&2>m¥§ranél%7e(tm )
ether/hexane to’afford 40mg of the t

ltle compound as colorless crystals.

Ry = 2.38min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 493 (M+1)" ("°Br), 495 (M+1)* (*'Br)

The starting materials can be prepared as follows:

a) 5-Benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

A solution of 150mg (0.317mmol) acetic acid[2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazol-5-yl]-phenyl-methyl ester in 8ml THF:MeOH = 1:2 is
hydrogenated in the presence of 50mg Pd/C (Engelhard 4505). Then the catalyst is filtered
off and the filtrate is concentrated in vacuo to afford 120mg of the title compound as a
colorless oil.



Exanpl e 32: 2-(4-1sopropyl - phenyl)-7-nmet hoxy-1
-(2-nmet hoxy-ethyl)-1 H benzoi m dazol e-5- carbonitrile

waé 2005068438 of 430nmg (1. 07nmol ) PCT/EP2005/000291
5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxye
thyl)- 1 H-benzoim dazole (exanple 22), 125ny
(1.07mmol ) zinc cyani de and 20ny
tetraki s(tri phenyl phosphine) palladiumin 5m DW is
heated in a m crowave oven for 75mn (1800C). After

b) AdefiatcitifPe(4riearbpyHpheh i }-BinesthxyPR(-gtHoRy-beHyF 1 HBEnzoimidazol-5-yl]-
henefftr%cf e(ij (3x) with ethyl acetate. The conbi ned
P 3"83 V=S r%{yers are washed with water (3x) and brine,

dried over MgSH4, filtered and concentrated i n vacuo.

The residue is purified by flash-chromat ography on

silica gel (hexane: Et 3:1) to afford 250ng of the

title conpound as a coljorless, solid. R = 2.27mn
(Waters Symmetry 1 \n 210- 250nM
10%to 95% CH3CN | Oi yn N0/ 05% TFA, flow rate

- 1.0m/mn) Ms: 350 (NH1)+(§xa l e 33:
4- Brono- 2- (4-i sopropyl - phtenyls) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 1Hbenzoi m dazol e- 5-ca®bonitrile A m xture of
110mg (0. 315mmmol )

A sol@tidriofi 198aTg00Yd0nIheN [2-4-igopropfiphinyl)-[-Znatidyory2-siethoky edhyl)-1H-
S e D T
triethylefmingdin f3oml @ehlorbhrethdnteds stiradbaitrecmrtempsrafoe abreth. dhd reaction
mixturr@fes Ho%?éofj&?wgt%r BHG ie&@rz?&e(p%@x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSO.,, filtered and concentrated in
vacuo. The residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 1:1) to
afford 140mg of the title compound as a colorless oil.

¢) [2-(4-1sopropyi-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-phenyl-

methanol
OH

/02
O
/

A solution of 150mg (0.426mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbaldehyde in 2ml THF is treated with excess
phenylmagnesiumbromide (prepared from 112ul bromobenzene and 26mg magnesium in
5ml diethyl ether). The resulting mixture is stirred at room temperature for 1h. The reaction
mixture is poured on water and extracted (3x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSQ.,, filtered and concentrated in
vacuo. The residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 1:2) to
afford 136mg of the title compound as a white solid.

d) 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-carbaldehyde



fl ash-chromat ography on silica gel (hexane: EtOAc =
3:1) and recrystallized from Et QAc/ di et hyl
wethsrocészane to afford 60ng of the title conpedmaPa®s/000291
colorless crystals. R= 2.59mn (Waters Symmetry C8,
2. 1x50mm detection 210-25Qw4 _10%to 95% CH3CN in H20
in 2mn + 0.05% TFA, flowrate 1.0mM/mn) MsS: 428
(M+1l)+ (79Br), 430 (M+l)+ (81Br) Exanple 34:
4- Br ono- 5-f | uor o- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2
- met hoxy-ethyl )-1 Hoenzoi m dazol eThe title compound is

prepared from
,@by(% gyl) 7- met hoxy- 1-

4- br ono- 5-f | uor o- 2- (4-i
(2-met hoxy-ethyl)-1 H-b%nzo iym dazol e usi ng the net hod
described in exanple 1~ 2.30mn (Waters Synmetry

C8, 2.1x50mm detection 210250nM 10%to 95% CH3CN in
H2O in 2min + 0.05% TFA, flfowrate 1.0nm/min) MS: 421

A mnithlafhsbﬁ%B(ﬁ)s?nﬂﬁéﬁ) o NEISoprd L Biany R pRtdki-an2aheth8-ethyl)-1H-

benze*m@%z&.‘%%%%m%’&;S?W'e pRenlAM Rapat-Nisks (i vateRe biERg
(11.08drh) $odidiHHyp oI sphitadot eml Wated), $OUAdEHD adld 2HAMIN! pyridine is

stirreé?%r?%ﬂ%t? tlé)f%‘,ﬂr:rp% Sﬁaysvrs _fiB%rgH)ﬂff)qnfi_tH%lﬁR%i_s f_ot,lée_d on water and

extraned {Bx)ywidt &bl acktdtd elfreaiombiteeziodrganio I3ets aleywabBHEd with water (2x)
and b{p %u!ﬂle verﬁr%g(?%%rt%ME )cohccer@g%%qn %E&Y& M’hgtres&l?eog ‘purified by

ﬂaShNhfqu@ip@Ea@h}t ecpiséing bsUihexang Btéicrie 1 (1 5BBafiaig 33amg pins fitie

compotind@deduhifd ér%tbnge 8bli; 78C i's continued for another
hour and the

Example 36: 5-Benzyl-4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

_0

benzoimidazole

)

oz 2

417mg (1.78 mmol) N-iodo-succinimide are added to a solution of 670mg (1.62mmol) 5-
benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole in 25ml
acetonitrile. The reaction mixture is stirred at reflux temperature for 3h. The reaction mixture
is poured on water and extracted (3X) with ethyl acetate. The combined organic layers are
washed with water and brine, dried over MgSOQ,, filtered and concentrated in vacuo. The
residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 4:1) to afford
582mg of the title compound as a white crystalline solid.

R = 2.39min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)



reaction mxture is warnmed to roomtenperature. After
that the reaction mxture is poured on water and
wexorsaesss (3x) with ethyl acetate. The conbi nedT/EP2005/000291
organi c layers are washed with water (3x) and brine,
dried over MgSHA, filtered aggl-concentrated i n vacuo.
The residue is purified by flash-chromatography on
silica gel (hexane:EtOAc = 2:1 -> 1:1) to afford 40ngy
of the title conpound as a colorless oil. Exanple 35:
MS: 54 Baviz)l - 4- br onp- 2- ( 4- i sopr opyl - phenyl ) - 7- met hoxy- 1- (2
- met hoxy-et hyl)-1 Hbenzoi m dazol e6m (0. 122mol )
brom ne are added to a sol utlon of 48ng (0.1 16mmol)
5- benzyl - 2- (4-
Exaripfl@ @VQ@B'eng;hﬁlné’th%yY Q@IIWUpylpﬁgﬁy'ﬁef RGN r)weﬂ'uoxy ethyl)-1H-
- benzoi m dazol e i'n ém gl acial acetic acid.
benzopnigai%%h i xture is stirred at room tenper at ure for
10m n. 25m EtOAc are added and this solution is
washed 4N NaOH (2x), waterpand brine, dried over
MySH, filtered and concenfrated in vacuo. The residue
is recrystallized fr ’ onorrene/ di et hyl
et her/ hexane to aff of e / | e conpound as
col orl ess crystal s.™R 8Ni n YWt er's Symmetry Cs,
2.1x50mm detection 210-256nNM/ 10% to 95% CH3CN in H20
in 2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 493
(Mrl)+ (79Br), 495 (Mtl)+ (81Br) The starting
materials can be prepared as follows: a)
5- Benzyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy
The titkt ddyhpouhd it Preparidret&8a®Frém 5-benzyl-4-iodo-2-(4-isopropyl-phenyl)-7-

methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole using the same methodology as described
for the preparation of example 11.

Ri= 2.27min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 439 (M+1)"

Example 38: 4-Ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1-(2-
methoxy-ethyl)-1H-benzoimidazole

OO

o=z . Z

The title compound is prepared starting from 4-lodo-2-(4-isopropyl-phenyl)-7-met
hoxy-5-(2-methoxy-benzyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole using the same
methodology as described for the preparation of example 11.



A solution of 150ng (0.317nmol) acetic

aci d[ 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
worbismeg43et hyl ) - 1 H benzoi m dazol - 5-yl ] - phenyl PaetER105/000291

ester in 8m THF: MeOH = 1:2 is hydrogenated in the

presence of 50ng Pd/C (Engel Kard 4505). Then the

catalyst is filtered off and the filtrate is

concentrated in vacuo to afford 120ng of the title

conmpound as a colorless oil.b) Acetic

R = 26l 3t (WateRoPyromtry mise nykbondmiraétaoton 210-250nM, 10% to 95% CH5CN

s 2-netﬁ - [)-1 benzoi m dazol -5-yl ] -
in Hzﬁf]@r?y”l”r-‘ ﬁ%ﬁ% }JPWAg%c?l-@T‘?'BW of 136ngy (0. 30nmol)
[ 2- (4-1sopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met hoxy- et hyl ) -
MS: %g@gg km dazol - 5-yl]-phenyl - net hanol, 46n
I) acetyl chloride and 125m (0. 90mmol)
trlethylanine in 3 mM dichloronethane is stirred at
roomtenperature for 1h. The reaction mxture is
poured on water and extracted (3x) with eth acet at e.
Exanml@ 3@ ofrsrerBerSoitgdre-@-iFaRyapy-rapRy naSHeN T f?—'y methoxy-ethyy)-1H-
benzasasdidie, dried over MpS4, filtered and concentrated
in vacuo. The residue is purified by
fiash-chromat ography on Eilica gel (hexane: Et OAc =
1:1) to afford 140ng of e title conpound as a
colorless oil. c)
[ 2- (4-1sopropyl - phenyl) i xy41- {2- met hoxy- et hyl ) -
1 H benzoi m dazol - 5- yI]-chen | met hanol A sol ution of
150ng (0. 426mol ) -0
2- (4-isopropyl - phenyl ) - 7- netchoxy- 1- ( 2- met hoxy-et hyl )-1
Hoenzoi m dazol e- 5-carbal déhyde in 2m THF is treated
wi th excess

The title compound is prepared using the same methodology as described for the
preparation of example 35. (Instead of phenylmagnesiumbromide, ethylmagnesiumbromide
is used.)

Ri = 2.24min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 431 (M+1)" (°Br), 433 (M+1)" (*'Br)

Example 40: 4-Bromo-5-cyclobutylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

The title compound is prepared using the same methodology as described for the
preparation of example 35. (Instead of phenylmagnesiumbromide, cyclobutyl-
methylmagnesiumbromide is used.)



phenyl magnesi unbrom de (prepared from 112m

br onbbenzene and 26ng magnesiumin 5n diethyl ether).
wOheosres3Bt i ng m xture is stirred at room t enpeCAUERL@S/000291

for 1h. The reaction mxture is poured on water and

extracted (3x) wth ethyl acgate. The conbi ned

organic | ayers are washed with water (2x) and bri ne,

dried over MgSH4, filtered and concentrated i n vacuo.

The residue is purified by flash-chromatography on

silica gel (hexane EtOAc = 1:2) to afford 136ng of the

Ry = t2.83n6in QARSI B ntSetd) @@lz 5981k, Hetdbtion 210-250nM, 10%t )95014 CH4CN

I hen 1- (2- et hoxy-e
'nHéééHE%?ﬁ{@JFg\ \&é tﬁélﬁ'h’? X i xture of ZSOrrgy
(1. 37nmol)
e ophQ n - met hoxy- 1- (2- met hoxy-ethyl)-1
MS: %—ﬁ zﬁloiﬁmvr '5 4ggfg@ 1ar(b |tri I ey(exgmpl e 32)y, 15ngy
Raney- Ni ckel (in water), 967ng (H Owmol) sodi um

B e o o e

ethyl)- %quem%m&fzelﬁ and the filtrate is poured on vvater
and extracted (3x) with ethyl acetate. The conbi ned
organi c |layers are washed wth water (2x) and brine,
dried over MJSH4, efi Lt erediang, concentrated in vacuo.

The residue is puri @ 0 ash- t ography on
silica gel (hexane: 3 )

af ford 330ng of the
title conpound as a vvhlte _erys alline solid. Exanple
36:

5- Benzyl - 4-i odo- 2- (4-i sopr opy® phenyl ) - 7- met hoxy- 1- ( 2-
met hoxy-et hyl)-1 Hoenzoi m dazole 417ng (1.78 mmmol)
The titleicoaposng tsi picparge using thelskrde methpdobigytasatesaibedfOnie

prepdratidldMBlame 35. (Instead of phenylmagnesiumbromide, 3-fluoro-
phenylmagnesiumbromide is used.)

Ri= 2.43min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in HyO in 2min + 0.05% TFA, flow rate 1.0mli/min)

MS: 511 (M+1)" ("°Br), 513 (M+1)" (*'Br)

Example 42: 4-Bromo-5-(3-chloro-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
Br
OG-0
N
o/
0

The title compound is prepared using the same methodology as described for the

ethyl)-1H-benzoimidazole

preparation of example 35. (Instead of phenylmagnesiumbromide, 3-chloro-
phenylmagnesiumbromide is used.)



benzyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy- e

thyl)-1 H benzoi m dazole in 25m acetonitrile. The
woeenstoe®33m xture is stirred at refl ux tenperaPar@EPE@s/000291

3h. The reaction mxture is poured on water and

extracted (3X) with ethyl acggate. The conbi ned

organic |l ayers are washed with water and brine, dried

over MgS™4, filtered and concentrated in vacuo. The

residue is purified by flash-chronmatography on silica

= gekorhihevanes ByRdaetry 88,19, 1x50nah f detettinB 2110-250nkih ¢0%i tb196% CH3CN

e CIryS solid. Rt = 2.39 n
in My q§§ff?§#)\ &fgwrit)élt%m‘m?det ection 210- 2500M
10% to 95%CH3CN in HHOin 2mn + 0.05% TFA, flow rate

. ¥ N5 Mo 3737 79 37~ 81
AU A e R s T Sl M
(2- met hoxy- et hyI ) - 1Hbenzoi m dazol e The title corrpound

Exarh|§leQ@e@-@r@rﬂo@t@%éﬁigp)ﬂfpﬂ@hyl -7-methoxy-1-(2- methoxy ethyl)-5-thiazol-2-
enzyl - 4-1 - -|sopropyl phenyl ) -
ylme,tﬁyﬂ hsipnoi aI?B{ehoxy et hyl ) - 1H benzoi i dazol e using

t he sane net hodol ogy as described for the preparation
of exanple 11. Rl= 2. 27m' rBr(V\&ters Symmetry C8,

2. 1x50mMm detection My 10%to 95% CH3CN in H20
in 2mn+005%TFA(§/Io te in) MS: 439
(Mr1l) + Exanpl e 38: N

4- Et hynyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- met hox
y-benzyl)-1-(2- o

/

The title compound is prepared using the same methodology as described for the
preparation of example 35. Instead of phenylmagnesiumbromide, 2-lithio-thiazole (prepared
from 2-bromo-thiazole and n-Buli) is used.

Ri= 2.14min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 500 (M+1)" (°Br), 502 (M+1)" (¢'Br)

Example 44: 4-Bromo-5-(3,5-difluoro-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

The title compound is prepared using the same methodology as described for the

7,

preparation of example 35. Instead of phenylmagnesiumbromide, 3,5-difluoro-

phenylmagnesiumbromide is used.



nmet hoxy- et hyl ) - 1H benzoi m dazol e The title conpound is
prepared starting from
wa-2bw3esa3 ( 4- i sopropyl - phenyl ) - 7- met PCT/EP2005/000291
hoxy- 5- (2- met hoxy- benzyl ) - 1- (2- met hoxy-et hyl ) -1
H benzoi m dazol e using the same net hodol ogy as
described for the preparation of exanple 11.Rt = 2.26
mn (Waters Symretry C8, 2.1x50nm detection
210-250nM 10%to 95% CH3CN in H20 in 2mn + 0.05%

E%mlﬁ |(Wtér§t8?mln&m4¢$nm)x5w&m %ﬁec(thl# 512)1 g—zE&alﬂph ce%%@ 95% CH,CN
0 [,S pheny nmet hoxy
in H2 '? Zmé? ﬁ&(@é@%ﬁjﬁﬁ )ﬂgv{ rﬁsg%ﬁﬁﬁ Mazole The title

conpound is prepared using the sanme net hodol ogy as
i | Redregqr e tion of exanple 35. (Instead
MS'%$§@&tﬁyﬁ;%§hgéﬁﬁﬁ€poﬁﬁgz, et hyl magnesi unbrom de i s
used.) Rt = 2.24m n (Waters Symmetry C8, 2.1x50mm

Exar@ﬁ%ﬁ 14 @?on%%@ aﬁg]:%pﬂ-g%ﬁﬂ ﬁ%éﬂgﬂ?- A ZLﬁeﬂH%QQS-thﬁ-‘gBL?XI)rTHin-&

5% TFA, tlow rate 1. Om /' m n) 431 (M1
yimeigBThhenyaimidezale) Exanpl e 40:
4- Br ono- 5- cycl obut yl net hyl - 2- (4-i sopropyl - phenyl ) -7-ne
t hoxy- 1- (2- met hoxyet hyI) B H benzoi m dazole The title

conpound i s preparegdy thﬁ S nmet hodol ogy as
descri bed for the N
Pz
e /
/O
The title compound is prepared using the same methodology as described for the
preparation of example 35. Instead of phenylmagnesiumbromide, 3-lithio-pyridine (prepared

from 3-bromo-pyridine and n-BuL.) is used.

Ry= 1.89min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 494 (M+1)* ("°Br), 496 (M+1)" (*'Br)

Example 46: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methylsulfanyl-benzyl)-1H-benzoimidazole

N
N
o
0



preparation of exanple 35. (Instead of
phenyl magnesi unbr om de,

woyalswessy | met hyl magnesi unbrom de i s used. )Rt BCEEBR3W5M00291
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H2O in 2kn + 0.05% TFA, flow rate
1.0m/mn) Ms: 471 (Mtl) ( aBr), 473 (M+l)+ (/ 811rBr)
Exanpl e 41:
4- Br ono- 5- (3-f | uor o- benzyl ) - 2- (4-i sopr opyl - phenyl )-7-m

The ﬂﬂé‘@éﬁfpdund(lgpF@iaFédW@rﬁdTWe)sarr@'maﬁﬁa@b@? gaaessibdh €or the
S prepared using the sane net hodol ogy

prepﬁgatt'%ggﬁgg P%%%’ the preparation of exanple 35.

(I nst ead of phenyl magnesi unbromi de,

Gt PR RRRIE STRRAGH BT Bl RedtB 2ho BT, 49408 o5
CHsQN% HeO %%O-B@IQ5P/¢1TFQO’QV\N8M AminNo5% TFA, flow rate
1.0m /mn) MS: 511 (Mel)+ (79Br), 513 (M:1)+ (81Br)

Exanpl e, 42: . 81
MS: 238(Ntb- - BR. I dMTbenBY! ) - 2- (4-i sopropyl - phenyl ) - 7-m
et hoxy 1 -(2-methoxyethyl)- 1H benzoi m dazol e The
e compoun usi ng the sanme net hodol ogy
The ﬁ?ﬁwgﬂ?tgg@d:af‘&ﬁ Rfﬁgarga gx‘?'ﬁi"’?on of exanpl e 35.
(I nstead of phenyl nagnesi urrbr om de,

a) 2-0i-RBb AL PHRIYH FRARRS LM TR QMBS -cthyl)-5-(2-methilsulfanyl-benzyl)-1H-

benzoimidazole

N
N
o
0

To a mixture of 797mg (1.67mmol) [2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-
1H-benzoimidazol-5-yl]-(2-methylsulfanyl-phenyl)-methanol, 436mg iodine in 13ml acetic
acid (100%), 0.88ml of phosphinic acid (ca. 5 equiv.) is added at room temperature. The
mixture is heated to 60°C and stirred for 1h. After that the reaction mixture is allowed to cool
to room temperature and 100ml ethyl acetate is added. The combined organic layers are
washed with 4N NaOH-solution (4x), water (2x) and brine, dried over MgSQ,, filtered and the
filtrate is concentrated in vacuo to afford 914mg of the title compound as a colorless oil.

b) [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-(2-
methylsulfanyl-phenyl)-methanol



is used. )Rt = 2.42mn (Waters Symmetry C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
wO0.206%6:8B48, flowrate 1.0m/mn) 37 | MS: 527 pEWEPEDS/000291
(Mr1l) 1 r "d, 531 (Mt1T r) Exanple 43:
4- Br ono- 2- (4-i sopropyl - pheny!3 - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-5-thiazol -2- ylnethyl-1 H benzoi m dazol e The
title conpound is prepared using the sane net hodol ogy
as described for the preparation of exanple 35.
I nstead of phenyl magnesi unbrom de, 2-lithio-thiazole
prepared from 2-brono-thiazole and n
TheE@

[ S used.

e comPaUg; it PrERATSS esing ihssemp ragth OQO'QQB%ﬁ%SC&'Qﬁ%é% tod
prepdfior 2OhmpR%3 @t ﬁh‘&@ﬂldf BhétaPhadghedinibramiie) 3%romo-
magg%g‘uT%@%ﬂ%ﬁh@ﬂ%&%&%@gﬂéﬁwﬁs@ed}%% (IM‘F&r}qg-zﬁﬁe{h/ylsaﬁgr%rl-)nénzene
and dhaBnesimmbis UBe&- di f | uor o- benzyl ) - 2- (4-i sopropyl - phenyl)

- 7- met hoxy- 1- (2- et hoxy-ethyl)-1H benzoi m dazol e The

title conpound is prepared using the sane net hodol ogy
as described for the

Example 47: 4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-benzyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

53ul (0.122mmol) bromine are added to a solution of 496mg (1.03mmol) 2-(4-isopropyl-
phenyl)-5-(2-methanesulfinyl-benzyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole in
22ml glacial acetic acid. The reaction mixture is stirred at room temperature for 10min. Then
25ml EtOAc are added and this solution is washed with 4N NaOH (2x), water and brine,
dried over MgSQ,, filtered and concentrated in vacuo. The residue is purified by flash-
chromatography on silica gel (hexane:EtOAc = 1:4) to afford 340mg of the title compound as

colorless crystals.

Ri= 2.12min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 555 (M+1)" ("°Br), 557 (M+1)* (*'Br)
The starting material can be prepared as follows:

a): 2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-benzyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



preparation of exanple 35. Instead of
phenyl magnesi unbr om de,

Wwa@ 2605¢h6843810r ophenyl magnesi unbr om de i s used. Rt PET/EP2005/000291
2.40mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10% to 95% CH3CN g H2O in 2mi n + 0. 05%

TFA, flowrate 1.0m/mn) MsS: 529 (M+l)+ C9Br),
531( Mt1) + Exanpl e 45:

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

- (2- met hoxy- et hyl ) ©%pyri di n-3- yl met hyl -

H benzoi m dazol e Theltitl excogpou IS prepared usi ng
t he sane net hodol .@: gr i t he preparation
of exanple 35. |nstead eNyl esl unbr om de,

3-lithio-pyridine (prepare@I f yom 3- br ono- pyri di ne and

n-BuLi) is used. Rt = 1. g9ni n (Waters Symmetry C8,

2. 1x50nm detecti on 210- 250nMD 10%to 95% CH3CN i n H20

in 2mn + 0.05% TFA, flowrate 1.0OmM/nmn) MS: 494

(ML) + (79Br), 496 (M+l)+ (81Br) Exanpl e 46:
A migu &Mz2d(@: 32%9@6!5386’2 meaw Mﬁh hrowethdxy-1- (2 methoxy ethyl)-5-

g]Sﬂ rrethox-et élr% (“? r@ ?%%* % be
-meteNRS b BT bR e oAb IAer ST Bl pgrovide
soluttothB@%Wﬁll Tehinedat agy ivsindes rodre terfpsratune faprieplar Aftdr dimat 25m|

of ex e . R, o= 2,.388m
EOA oy SO SO TR TP Boaneet FO ST G ar
sodiumhydrogensulfite solution, dried over MgSO,, filtered and concentrated in vacuo. The
residue is purified by flash-chromatography on silica gel (EtOAc) to afford 496mg of the title

compound as colorless crystals.

Example 48: 4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-benzyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

O/

@)

A mixture of 140mg (0.252mmol) of 4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-
benzyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole and 30p! (0.265mmol) hydrogen
peroxide solution (30%) in 3ml acetic acid is stirred at reflux temperature for 3 h. After that
the reaction mixture is allowed to cool to room temperature and 25ml EtOAc are added and
this solution is washed with 4n NaOH (2x), water and sodiumhydrogensulfite solution, dried
over MgSQ,, filtered and concentrated in vacuo. The residue is purified by flash-
chromatography on silica gel (hexane:EtOAc = 1:1) to afford 112mg of the title compound as

pale red crystals.

R = 2.23min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)



CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
M5: 539 (MF1l)+ (79Br), 541 (M+l)+ (81Br) The starting
worb@rocedszcan be prepared as follows: a) PCT/EP2005/000291
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1
- (2-met hoxy-et hyl)-5-(2- nethg{sulfanyl benzyl)-1

Hbenzoi m dazole To a m xture of 797ng (1. 67mmol)

[ 2- (4-i sopropyl - phenyl ) -7-met hoxy-1-( 2- met hoxy- et hyl ) -

1H benzoi m dazol - 5-yl ] - (2- et hyl sul f anyl - phenyl ) - net ha
Ms;BQ{|wA§6qﬁBb0®7QQM+ﬂ)kg g acetic acid (100%, O.88ni

of phOSphInIC acid (ca. equiv.) is added at room

tenperature. The mixture is heated to 600C and stirred

for 1h. After that the reaction mxture is allowed to

t 0 { cet [ -
Exerii g, PR Care Redobr Garn T Barey S nelREk hPor mygen->-
WmerCﬁHdmmEMnmhupkx), wat er (2x) and brine, dried over

MySO4, filtered and the filtrate is concentrated in
vacuo to afford 914ng of tge title conpound as a
colorless oil. Db) [49(4_I3oprﬁpyl-ohen [)-7-met hoxy-1

- (2- net hoxy- et hyl) ﬁ i b- } d4

met hyl sul f anyl - phe R
prepared using the sane neihogol ogy as descri bed for
the preparation of exanple 3% (step c). Instead of
phenyl magnesi unbr oni de, 1- br gRomagnesi um
2- met hyl sul f anyl - benzene (prepared from

1- br ono- 2- et hyl sul f anyl - benzene and magnesi unm) is
used.

The title compound is prepared using the same methodology as described for the

preparation of example 35.

Ri= 1.90 min (Waters Symrﬁetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 494 (M+1)" ("°Br), 496 (M+1)" (*'Br)
The starting material can be prepared as follows:

a) 2-(4-tsopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-2-yImethyl-1H-

OA@E

.0

benzoimidazole

O/\/

To a solution of ca. 250mg of methanesulfonic acid [2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazol-5-yl]-pyridin-2-yl-methy! ester in 7ml THF, 50mg LiAlH, are
added. The mixture is heated to reflux temperature and stirred for 3h. After that the reaction
mixture is allowed to cool to room temperature and 1N NaOH solution is added and this



Exanpl e 47:

4- Br onp- 2- (4-i sopropyl - phenyl ) -5- (2- et hanesul fi nyl - be
waz2yisjoe§s3set hoxy- 1- (2- net hoxy- et hyl ) - 1H benzopPataazmbs600291

53m (0.122mmol ) brom ne are added to a solution of

496nmg (1.03mmol ) 2-(4-i soprp@# phenyl) -

5- (2- net hanesul fi nyl - benzyl ) -7- nmet hoxy- 1- ( 2- net hoxy- et

hyl)-1 H benzoi m dazole in 22m gl aci al acetic acid.

The reaction mxture is stirred at roomtenperature

mixtirris Q{QhFBdJor Q'dtﬂﬁmdrﬁ@rﬂlte%@%e an@te?i@cé&da%eg V\!ithi&h% atéthieBx). The
| S sneg w 4X), er rl.ne, ri e .
combioe] ORGEINTT Freat e TLAEE R HRD e YR S MEE0s, fitered

and thediltehie is conpemtrdted th yucub| Ashebidoatd mgifiap vy flash-shtdneaography on

.. gel ane~Ef OAc =, 1; t f d..34 the title

stio g RE Bt rrbitedryPRior g v Mg Wi o o
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
MS: 555 (M#1l)+ (79Br), 557 (Mtl)+ (81Br£ The startin

b) Matheeesusipnie a6iddé-(frisapaerydtpBenyl) oi-methexy-4y(2-methoxy-ethyl)-1H-

benz%TnGiéai&-@ﬁﬂ]opglylhmpﬁ?l%bﬂwyﬁesﬁé’r net hanesul finyl - benzyl ) - 7-
met hoxy- 1-('2- met hoxy- et hyl ) - 1Hbenzoi m dazol eA m xture
of 714ng (1.32mmol ) of
2-(4-1sopropyl - phenyl ) - ﬂsﬁet hoxy- 1- ( 2- net hoxy-et hyl )-5
- (2-nmet hyl sul fanyl - ben@yD - 1H benzoi m dazol e and

142m (1.39mmol ) hydvogen pernxi ge=sol ution (30% in
13m acetic acid i$ [ a}\l‘ @ gperature for

1.5 h. After that 2

A mixture of 330mg (0.76mmol) [2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-pyridin-2-yl-methanol, 0.6m! ethyl-diisopropyl-amine and 0.25ml
methanesulfonyl chloride is stirred at 0°C for 1h. Then the reaction mixture is poured on
water and extracted (3X) with ethyl acetate. The combined organic layers are washed with
water and brine, dried over MgSQ.,, filtered and concentrated in vacuo to afford the title
product as an oil that is used directly in the next step.

¢) [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-pyridin-2-
yl-methanol

The title compound is prepared using the same methodology as described for the
preparation of example 35 (step c). Instead of phenylmagnesiumbromide, 2-fithio-pyridine
(prepared from 2-bromo-pyridine and n-Buli) is used.



Et OAc are added and this solution is washed wth 4n
NaOH (2x), water and sodi unmhydrogensul fite sol ution,
wdnriesdepnser MySO4, filtered and concentrated i RCYAPADS/000291
The residue is purified by flash-chromatography on
silica gel (EtOAc) to affords496ng of the title
conpound as colorless crystals. Exanple 48:
4- Br onp- 2- (4-1 sopropyl - phenyl ) - 5- (2- met hanesul f onyl - be
nzyl)-7-met hoxy-1 -(2-
Exarﬁﬁ& %@Xé{ 1S‘JJJY-'(Q-TS%HJEﬁP&@nW)%ﬁ@ﬂh%xﬁS@%ﬁé!ﬁ@nyen%ﬂiWZ -methoxy-

ethyl 1Hrk2ﬂ%°‘21“€%qlesopropyl phenyl ) - 5- ( 2- net hanesul fi nyl ben
zyl)- 7-nmethoxy- 1-(2-nmet hoxy-ethyl)-1H benzoi m dazol e
and 30m (0.265mmvl)_Jhydrogen peroxi de solution (30%
in 3mM acetic acid ig stirfed at reflux tenperature
for 3 h. After that I‘I\n tyfe is allowed to
cool to roomtenpe gom OAc are added and
this solution is washed with 4n NaOH (2x), water and
sodi unhydrogensul fite solutiof, dried over MSO4,
filtered and concentrated in Qacuo. -The residue is
purified by flashchromatography on silica gel
(hexane: EtOAc = 1:1) to afford 112ng of the title
conpound as pale red crystals. Rl= 2.23mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%

The @B paundIOpiepaiznd starting frobm Tédy-2-f(4-doprapy ephenyl)-7-methoxy-1-(2-

meth%xg—gh{ymp F}-B@ﬁzoﬁ‘zi?iaéo%ly)l]f(Z(m8ﬁg%y-pﬁgn§ll)§rh@iﬂlgrToI (J@ﬂgrtﬁe same

methodology as described for the preparation of example 46 (step a).

R, = 2.37 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95%
CH4CN in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 571 (M+1)"

The starting material can be prepared as follows:

[4-lodo-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-(2-
methoxy-phenyl)-methanol

0~ OH |

N
N
0
0

The title compound is prepared from 4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole-5-carbaldehyde and 2-methoxyphenyl-magnesium bromide as
described in example 35.



Exanpl e 49: 4-Brono-2-(4-isopropyl-phenyl)-7-nethoxy-1
- (2- met hoxy-et hyl ) -5-pyridin-2- yl nethyl -
woekbsnesi3si dazol e The title conpound is prepar eATAERR00§/000291

t he same net hodol ogy as described for the preparation
of exanple 35. Rt = 1.90 m rg{Waters Symmetry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
in 2mn + 0.05% TFA, flowrate 1.0m/nmin) MS: 494
(Mrl) (""Br), 496 (M+tl)+ (ahBr) The starting material

4- Ioo‘b&’Q1 @@opﬂo@?l%l%y@-? hethbous-(2-&ethoxy-ethyl)-1H-benzoimidazole-5-

é\ sopropyl - phenyl ) - 7- met hoxy- 1

carba@l &t hoxy- et hyl ) - 5- pyri di n- 2- yl net hyl -
Hoenzoi m dazol e To a sol uti on of ca. 250ng of
met hanesul fonic acidQ

[ 2- (4-i sopropyl - phen -1- 2-
nmet hoxy-et hyl ) -1
H benzoi m dazol -5-yl ] - d¥ n- 2=y - net hyl ester in 7m

THF, 50ng Li AlH4 are ad,cﬁad The m xture is heated to
reflux tenperature and stirged for 3h. After that the
reaction mxture is allowed to cool to room
tenperature and 1N NaOH sol ution is added and
thism xture is stirred for 30mn and filtered. The

The fitid ctdnﬂicem'u?'s gt ectt fedin B (8- s optdpyl-placret)at-mefrxy - 1-(Bhaethoxy-ethyl)-

GRS AR S L R ESRE B AT b

59. concentrated in vacuo. The residue is purified by
fl ash-chromat ography on silica gel (CH2Cl 2: MeOH =
95:5) to afford 40ng of the title conpound as an oil.

Example 51: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1-(2-methoxy-
ethyl)-1H-benzoimidazole

N
N
o
0

The title compound is prepared starting from [4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-
(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-(2-methoxy-phenyl)-methanol using the same
methodology as described for the preparation of example 46 (step a).

R, = 2.35 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 523 (M+1)" (°Br), 525 (M+1)" (*'Br)

The starting material can be prepared as follows:



b) Met hanesul fonic acid
[ 2- (4-i sopropyi -phenyl)-7-nmet hoxy-1-(2-nmet hoxy-ethyl) -
wahsE®i3si dazol - 5-yl]-pyridin-2-yl-methyl esPer/ER2005/000291
m xture of 330ng (0. 76nmol)
[ 2- (4-isopropyl - phenyl) - 7- mShoxy- 1- ( 2- met hoxy- et hyl ) -
1Hbenzoi m dazol - 5-yl]-pyridin-2-yl-methanol, 0.6nl
et hyl - di i sopropyl -am ne and 0.25m nethanesul fonyl
hloride is stirred_at 00C for 1h. Then the reaction
[4- Bfmnft%%eswoa@&heavlbﬁ mgther- ktmeliouetivd- (Hkpnagimigazol-5-yil-(2-
methekhyhergheh@hanol The conbi ned organic |ayers are washed
with water and brine, dried over MpSO4, filtered and
concentrated in vacuo to afford the title product as
an oil that is used | rcectHry | n the next step. ¢)

[ 2- (4-1sopropyl - Npox nmet hoxy- et hyl ) -
1 H benzoim dazol - @ I di¥ nmet hanol The
title conpound is par et ushJ ng e sanme net hodol ogy

as described for the prepar atyon of exanple 35 (step

c). Instead of phenyl magnesi rom de,

2-1ithio-pyridine (prepared fTom 2-brono-pyri di ne and

n-BuLi) is used. Exanpl e 50:

4-1 odo- 2- (4-i sopropyl - phenyl) - 7- met hoxy- 5- (2- met hoxy- b
The tidazphpeodnd B gnmdnwyewbbomolzt@ma PpiskRg Dl emétxy-1-(2-

oo A R PRGSO LER ! oo

methgypheny-reghesiymiiFomeiezas dasdalzal inBxginple(35. rret hoxy- pheny
[ ) - met hanol using the sane

Example 52: 4-Bromo-5-(3,4-dimethoxy-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

| Br
CLO
\O N
o/
o)

The title compound is prepared using the same methodology as described for the
preparation of example 35. Instead of phenylmagnesiumbromide, 3,4-dimethoxyphenyl-
magnesium-bromide is used.

Rt= 2.26 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H20 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 553 (M+1)" ("°Br), 555 (M+1)" (*'Br)



met hodol ogy as descri bed for the preparation of
exanple 46 (step a). Rl= 2.37 mn (Waters Symetry C8,
waQ 200550838 det ection 210-250nM 10% t o 95% CH3ENTIER2(6420291
in 2mn + 0.05% TFA, flowrate 1.0m/mn) Ms: 571
(Mrl) + The starting materi alsgan be prepared as
fol | ows:
[ 4-1 odo- 2- (4-isopropyl - phenyl ) -7-net hoxy- 1- ( 2- net hoxy-
et hyl ) - 1H benzoi m dazol -5-yl ] - (2-
Examide 58 x ¥-Bobrenyd-M-isepropyighede 7 mdthexye b@metixy-sthyl)-5-(3-methoxy-
pyndﬁ{ ?&gﬁ&gylz jﬁirgsegé?lg}lgﬁzﬂghenyl ) - 7- met hoxy- 1- ( 2- net hoxyet
hyl ) - 1H benzoi m dazol e- 5- car bal dehyde and
2- met hoxyphenyl - magngsi um g om de as described in

exanpl e N
azoﬂﬁ-

35. 4-1 0do- 2- (4-i sof ny oxy-1-(2- met hox
y-ethyl)-1 H benzoiw N ca | dehyde The title
conpound is prepared fromg

2- (4-i sopropyl - phenyl ) - 7-Tret hoxy- 1- ( 2- met hoxy- et hyl ) -
1H benzoi ni dazol e- 5- car bal deh{de (preparation see

exanpl e 35) as described in exanple 59. Exanple 51:
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- met hoxy-

The NGMhPouhai€ prERb ARG dE samt i ORBdabEY) SddFived for the

preparation of example 35. Instead of phenylmagnesiumbromide, 2-lithium-3-methoxy-

pyridine is used.

Ri= 1.94 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 524 (M+1)* ("°Br), 526 (M+1)" (¢'Br)

Example 54: 5-Benzy|—4-ethyl-2-(4-isopropyl-phenyl)-?-methoxy-1-(2-methoxy-—ethyl)-1 H-
benzoimidazole

=z =2

e

(O NgS

A solution of 58mg (0.13mmol) 5-benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-4-vinyl-1H-benzoimidazole in 5mi methanol is hydrogenated in the presence of 10mg
Raney-Nickel (B113W Degussa) at normal pressure for 25h. The catalyst is filtered off and
the filtrate is concentrated in vacuo. The residue is purified by flash-chromatography on silica
gel (hexane:EtOAc = 6:1) to afford 26mg of the title compound as a white crystalline solid.



The title conpound is prepared starting from
[ 4- brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1-

WO 200568133y - et hyl ) - 1H benzoi m dazol - 5-yl ] - ( 2- neCEPY0PA00291
enyl ) - met hanol using the sane nethodol ogy as descri bed
for the preparation of exanppe-46 (step a). Rt = 2.35
mn (Waters Symmetry C8, 2. 1x50mm detection
210-250nM 10%to 95% CH3CN in H2O in 2mn + 0.05%

TFA, flowrate 1.0m/mn) MS: 523 (M+l)+ (79Br), 525
Rt = (M ) WBaBrJyninetrg Car 2i1rg0mmt deteationc2if- Hdnpt, P& od@8s CH,CN
ol | | -1.S - phenyl ) - 7- net hoxy- 1- (2
inH -d)n’é‘t%&-%?% (F ) fopalssahhR PO yi-(2- (
nmet hoxy- phenyl ) - net hanol The title compound is
MS: Qﬁg?@ﬁﬂd from
4- brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy-et hyl )-1 H benzoi m dazol e- 5- car bal dehyde (see
The 6%&1Hal rBatédial hafe repaved a2 folfishoxyphenyl - magnesi um
brom de as described in exanple 35. Exanple 52:
4- Br ono- 5- ( 3, 4- di net hoxy- benzyl ) -2-(4-i sopropyl - phenyl
5-Benzyl-2a@tibapcgpyll-pheBy!)-fretdtbexy- e{hyejhokiHebeon zbvinyleti-bkmzoimidazole
The title conpound is prepared using the sane
met hodol ogy as descri bed for the preparation of
exanpl e 35. Instead of pheryl magnesi unbrom de,

3, 4- di met hoxyphenyl @: N&@e_{s used.
N
o/

A mixture of 300mg (0.556mmol) 5-benzyl-4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole, 40mg bis(triphenylphosphine) palladium (I1) dichloride
and 0.2m! tributyl(vinyl)stannane in 3ml THF is stirred at reflux temperature for 24h. The
reaction mixture is concentrated in vacuo and the residue is purified by flash-
chromatography on silica gel (hexane:EtOAc = 6:1) to afford 278mg of the title compound as
a yellow crystalline solid.

Example 55: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(3-methoxy-benzyl)-1-(2-methoxy-
' Br
RO S SEWa
N
o/
O

A mixture of 125mg (0.233mmol) [4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-

ethyl)-1H-benzoimidazole

ethyl)-1H-benzoimidazol-5-yI]-(3-methoxy-phenyl)-methanone (example 260), 45mg KOH
pellets, 3.2ml hydrazine-monohydrate, 0.5ml water and 13ml ethyleneglykol is stirred at



Rt =2.26 mn (Waters Symmetry C8, 2. 1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /mn) MS: 553 (M+l) + ( 79BPYLT/EBE®S5/000291
(M+l1l) + (81Br) Exanpl e 53:
4- Br ono- 2- (4-i sopropyl - phenygg = 7- met hoxy- 1
- (2- met hoxy- et hyl ) -5-(3-nmet hoxypyridin- 2-ylnethyl)-1
H benzoi m dazol e The title conpound is prepared using
t he sane net hodol ogy as described for the preparation
190°Gf foEX}amﬂee tr3fh the reatgadmodurp iepydratignddl Oksautiotieand extracted (3x)

with % aece alf%yfﬂ_?e?o({x}%%cp Xlrga&”cg ersc‘ a%ﬁ%@te%tﬁmg gozg]ﬁ;l\d brine, dried

over M Q.0filg5e6 Ghi3Chndemtraizd in rwaczm fhe residBis PRAfied byilashat e
chroéggi%%ﬂﬁygﬁw_ dMRa gefthekditd EtoAd 28 9) to ar&rd(Adig of tRé Bfié compound as

an ofwhin gMstalinetselig- 2- (4- i sopr opyl - phenyl ) - 7- met hoxy- 1- (2
- met hoxy- et hyl ) - 1Hbenzoi m dazol e A sol ution of 58ny

0.13 I .
R = G SRR GS Sryasipr Shyh KR! JetoeRBCHEAORM, A0%eiory CHieN
in H.etihgnin +4.05% VIIFAL fow eatzoi.omidampl e in 5m et hanol is-
hydrogenated in the presence of 10ng Raney- N ckel
(B113W De%ussa at normal pressure for 25h. The
MS: 62& anyst (TBNf isk6¢Med) ¢t'Briand the filtrate is
concentrated in vacuo. The residue is purified by
fl ash-chromat ography on silica gel (hexane: EtOAc =
6:1) to afford 26ng of the title conmpound as a white

Exarfii¥ $b lBrBﬁmSZMQ - e% 7t}nétwai< 1 2-%%5‘2%@&11 1H-
xaryp 8[|4 det ec}# 8?05{ @1 10%){30‘%95% CN P
benzonmldazol -(3-methoxy- phenyl) met anone

| @) Br
O OO
N
/O

0]

/

To a solution of 0.16ml oxalylchloride in 4ml dichloromethane, 0.27ml DMSQO (in 0.8ml
dichloromethane is slowly added at -60°C. This mixture is stirred under argon at -60°C for
0.5h. Then 250mg (0.463mmol) [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yl]-(3-methoxy-phenyl)-methanol (in 2ml dichloromethane) are
added and stirring is continued at -60°C for 1h. 1ml triethylamine is added and the reaction
mixture is allowed to warm to room temperature, poured on water and extracted (3x) with
dichloromethane. The combined organic layers are washed with water (2x) and brine, dried
over MgSQ;, filtered and concentrated in vacuo. The residue is purified by flash-
chromatography on silica gel (hexane:EtOAc = 2:1) to afford 179mg of the title compound as
a colorless oil.

Ri= 2.47 in (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 537 (M+1)" ("°Br), 539 (M+1)" (*'Br)



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
443 (M+1l) The starting material can be prepared as
woabdsoesL33 PCT/EP2005/000291

5- Benzyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

-ethyl)-4-vinyl - 1H benzoi m-dgzol e A m xture of 300ng

(0.556mmmol )

5- benzyl - 4-i odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-

met hoxy- et hyl ) - 1H benzoi m dazol e, 40ny

bi s(tri phenyl phosphi ne) palladium (11) dichloride and

0.2m tributyl (vinyl)stannane in 3m THF is stirred at

reflux tenperature for 24h. The reaction mxture is
The Yatiog materiia ¢an hepaenasehadfdlBwsr esi due is purified by

fl ashchromat ography on silica gel (hexane:EtQAc = 6:1)
4B LA S RE BRIy e pton G5 TRathesy ety Hinz S idazol 5.y (5
methéxﬁpmmd)znétﬁahaopr opy! - phenyl ) - 7- met hoxy- 5- ( 3- met hoxy-

benzyl )-1 -(2-net hoxyet hyl ) 1H benzoi m dazole A

m xture of 125ng (0. 233

[ 4- br ono- 2: (4-i so%r opyl |6y.lrylﬁnyll\} 7- met hoxy- 1- ( 2- net hoxy

1H ben20| m dazol - (3~ xy- eny ) - r net hanone

(exanpl e 260), 45rrg KOH pel , 3.2m

hydr azi ne- nonohydrate, 0.5 ter and 13ni

et hyl enegl ykol is stirred at19®0C for 2h. After that

the reaction mxture is poured on 4N HCl - sol uti on and

extracted (3x) wth ethyl acetate. The conbi ned

The tg(egagqpcoulng)(segr%pgrre% fro SerromOtZ (4\’%@c§per5pyq ﬁ?enﬁ)n ‘fl brtM]xy 11-(2-
methoxy-ethyl)-1H-benzoimidazole-5-carbaldehyde and 3-methoxyphenyl-magnesium

bromide as described in examples 35 and 51.

Example 57: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl}-(2-methoxy-phenyl)-methanone

SO

0

O

The title compound can be prepared as described in example 56, using 2-methoxypheny!
magnesium bromide instead of 3-methoxy-phenylmagnesium bromide.

Ry = 2.37 in (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 537 (M+1)" ("°Br), 539 (M+1)" (*'Br)



over MgSH4, filtered and concentrated in vacuo. The

residue is purified by flashchromatography on silica
waebos(oaesane: Et OAc = 3:1) to afford 20ng of t heCriErk@®s/000291

conmpound as an off-white crystalline solid. RR = 2.33

in (Waters Symmetry C8, 2. 1xgPmm detection 210-250nM

10% to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate

1.0 /mn) - M5 523 (M+l)+ (79Br), 525 (M+1)+ (81Br)

Exanpl e 56:

[ 4- Br ono- 2- (4 i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy
Exarais B Bl benzoL 43 2 :
rarafis B, 4 5o R R P m ety o Zametieny e (1-pheny!
ethylmﬁjelﬂnzwmeyb@hl oride in 4m dichl oronet hane, 0.27n

DMSO (in 0.8m dichloronmethane is slowy added at -60

OC. This mxture is stiyreg under argon at -6Q0C for

0.5h. Then 250my (0,463mml)
ylg;<;E>Lq@xy-1-(2-nethoxy
N

[ 4- Brono- 2- (4-isop
et hyl) -

1H benzoi m dazol -5-yl ] - (3-4 oxy- phenyl)-nmet hanol (in
2m dichl oronet hane) are “add€d and stirring is
continued at -60 OC for 1h. 1% triethylamine is added
and the reaction mxture is allowed to warmto room
tenperature, poured on water and extracted (3x) with

The ﬂ!e@nﬁfoﬁﬂ&%ﬁ@?am@hﬁﬁﬁgﬁ’- dﬁb‘g?’opﬁr ygrﬂ-ﬂ\:y e7I dﬁé%%y q[(‘g&ethoxy -ethyl)-
o-(1-phenybete)-dhdoargnisinazosn ewing We\ra@tb@dolqwed%@gb@m@ ¢x@mple 35.
purified by flashchronmat ography

Ri = 2.39 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 507 (M+1)" ("°Br), 509 (M+1)" (*'Br)

The starting materials can be prepared as follows:

a) 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(1-phenyl-ethyl)-1H-
benzoimidazole:

(J ;@%

The title compound is prepared from 1-[2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yl}-1-phenyl-ethanol using the methodology described in example
46 (step a).

b) 1-[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-1-phenyl-
ethanol:



on silica gel (hexane: EtOAc = 2:1) to afford 179ng of

the title conpound as a colorless oil. Rt = 2.47 in
wOaS@mes13Symet ry C8, 2. 1x50mm detection 210- PEORRR005/000291

10%to 95% CH3CN in H20in 2mn + 0.05% TFA, flow rate

1.0mM/mn) MS: 537 (M+l)+ (7/89Br), 539 (M+l)+ (81Br) The

starting material can be prepared as foll ows:

[ 4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy

-ethyl)-1 H benzoi m cl azol -5-yl]-(3-

nmet hoxy- phenyl ) - net hanol The title compound is

prepared from

4- br ono- 2- (4-1soprag

M- 7- hoxy- 1- ( 2-

met hoxy-et hyl)-1 az‘ bal dehyde and
3- met hoxyphenyl - nag [ br o de as described in
exanpl es 35 and 51. Exampl@ 57:

[ 4- Bromo- 2- (4-i sopropyl - pheny})) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 Hbenzoi m dazol - /

5-yl]-(2-nmet hoxy-phenyl ) -net hanone The title conpound
can be prepared as described in exanple 56, using

A solRticresBeyh@mMASmmagn &42-(visb propy ldeheinpls-7 eaethoky-1-(2-methoxy-ethyl)-
o F AT R E RO 2 T 8Pl S68590. 5
phengip¥dgnesiombscoMaerprepared @orm1 Hnl hromabepganeT@al 26mewagaesium in
5mi d*etme/tﬁgrﬂ)l’he resulting mixture is stirred at room temperature for 1h. The reaction
mixture is poured on water and extracted (3x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSQ,, filtered and concentrated in
vacuo. The residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 2:1) to
afford 109mg of the title compound as an oil. ‘

¢) 1-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-

ethanone:

To a solution of 0.17ml oxalylchloride in 4ml dichloromethane, 0.285m! DMSO (in 0.8mi
dichloromethane is slowly added at -60°C. This mixture is stirred under argon at -60°C for
0.5h. Then 180mg (0.488mmol) 1-[2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-
1H-benzoimidazol-5-yl]-ethanol (in 2ml dichloromethane) are added and stirring is continued
at -60°C for 1h. 1ml triethylamine is added and the reaction mixture is allowed to warm to
room temperature, poured on water and extracted (3x) with dichloromethane. The combined
organic layers are washed with water (2x) and brine, dried over MgSO,, filtered and
concentrated in vacuo. The residue is purified by flash-chromatography on silica gel
(hexane:EtOAc = 3:1) to afford 163mg of the title compound as a colorless oil.



\ + /79 M5: 537 (m+l) ( Br), 539 (M+l) ( Br)Exanple
58:
wWa-283m6932- (4- i sopr opyl - phenyl ) - 7- net hoxy- 1- ( 2PAQEIERZ00§/400291

et hyl ) -5-(1- phenyl ethyl)- 1H benzoi m dazole: The title
conpound is prepared from _7o.
2- (4-isopropyl - phenyl) - 7- nmet hoxy- 1- ( 2- met hoxy- et hyl ) -
5- (1- phenyl -ethyl)-1 H benzoi m dazol e using the
nmet hodol ogy described in exanple 35. R = 2.39 mn

d) 13- B0 ropy YY) - 70Bethdxyi-A §2mmath clat etbyl)-0R-2hAeidbdazid-5-yi]-ethanol:
10% to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate
1.0mM /mn) MS: 507 (M+1)+ (79Br), 509 (M+1)+ (81Br)

The starting material sjcan bﬁ prepared as follows: a)
2- (4-1sopropyl - phenH9 - rret hoxy-ethyl)-5
- (1- phenyl - et hyl') - 1Hbenz -flazore/ The title conpound

is prepared from 0 @e

1-[ 2- (4-isopropyl - phenyl J-7-fret hoxy- 1- ( 2- met hoxyet hyl)

- 1H benzoi i dazol - 5-yl ] - 1- pRenyl - et hanol using the

nmet hodol ogy descri bed in exanple 46 (step a). b) o

1-[2-(4-1sopr opyl - phenyl) - 7- nmet hoxy- 1- ( 2- net hoxy- et hyl -
A soi%%ﬁ%? ‘(‘r‘g&rﬁg o n%gﬁ% hio Y {aliadnrBER BHE QAR Sy SRR PEthyn)-1H-
benzbirpidagale-Ssepbaipsiydptie Ayl THT inteeaiek yith sgceasenetbyiynagnesiumiodide
repaTORPAFEAGT 838008 i 81D 9088 A B ey, e
resufting Mtupehis sHFreRabeerbisaPEFRIuRERy ! hedigdsaclion mixkg is poured on
watelliaBtl BYiradtéd €3x) witW?a@qw 86dthtbl T BOXbIHES offanftihydre drétfashed with
waterr ?Zoxr)natng rlgrr)i%,a&r%rdeoveﬂﬂg%&, fﬂ-tg(reedr e(\en%céc;n%fra]ntrated in vacuo to afford 180mg

of the title compound as an oil.

Example 59: 4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbonitrile

A mixture of 50mg (0.143mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbonitrile and 36mg (0.143mmol) iodine and 22mg (0.072mmol) silver
sulfate in 1ml acetic acid is stirred at reflux for 3h. Then the filtrate is poured on 2N NaOH
and extracted (3x) with ethyl acetate. The combined organic layers are washed with water
(2x) and brine, dried over MgSQy,, filtered and concentrated in vacuo. The residue is purified
by flash-chromatography on silica gel (hexane:EtOAc = 3:1) to afford 10mg of the title
compound as a white crystalline solid.

R = 2.64min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in HoO in 2min + 0.05% TFA, flow rate 1.0ml/min)



m xture is poured on water and extracted (3x) with
et hyl acetate. The conbined organic | ayers are washed
woizods/06at3er (2x) and brine, dried over MgSO4, PCIEe2®d/000291
and concentrated in vacuo. The residue is purified by
fl ash-chromat ography on siligza. gel (hexane. EtOAc =
2:1) to afford 109ng of the title conpound as an oil
c)
1-[ 2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy- et hyl
) - 1H benzoi m dazol -5-yl]- ethanone: To a solution of
. Q- oxal yl chloride in 4m dichl oronet hane, 0.285ni
MS'%“%@W%Pn 0.8m dichloronethane is slowy added at -60
OC. This mxture is stirred under argon at -6Q0C for
0 5h. Then 180nmg (0. 488mmmol )

[ 2-(4-i sopropyl - phenyl ) -7- et hoxy- 1- net hoxy- X
Exawple Bh %é‘hkS@PFﬁpdﬁ%?nv\@:%!n]eﬂ@%ﬁér{81mf(th?f<yzerﬂﬁyl> iH-benzoimidazole-4-
carbéhigid or onmet hane) are added and stirring is continued

at -600C for 1h. 1m triethylamne is added and the
reaction mxture is allowed to warmto room
tenperature, poured on jater and extracted (3x) with
di chl oronet hane. The co |ned organi c |layers are

washed with water (2x) ITﬁd overdl\/gS_O4,
o, e residue is

filtered and concentr
purified by flash-chro to raphy on silica ge
(hexane: EtOAc = 3:1) 4 ford 163ng of the title
conmpound as a colorl ess 0|® d)
1-[ 2- (4-1 sopropyl - phenyl ) < 7- nethoxy-l
-(2-met hoxy-ethyl)-1 FLbenzoinidazoI 5-yl]-ethanol: A
sol ution of 150 (,0.42
The & SAmIslps S gRDBTR T ZpTHBP RdSISOproRy -RBE MK APy -

methidR@B#gI)MHdiestoRnidazole (example 1) using the same methodology as described
for the preparation of example 32.

Ri = 2.42min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 350 (M+1)*

Starting from 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-4-
carbonitrile (example 60) the following compounds can be prepared using the same reaction
sequence as described for the preparation of example 35:

Example 61: 4-Isobutyl-2-(4-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

O

N

o/
0

/



5-carbal dehyde in 2m THF is treated with excess
nmet hyl magnesi um odi de (prepared from 207ny
worRbics43sli de and 35ng nagnesi umin 5m di et hy PCetER20I05/000291

The resulting mxture is stirred at roomtenperature

for 1h. The reaction m xturey4s poured on water and
extracted (3x) wth ethyl acetate. The conbi ned

organic layers are washed with water (2x) and bri ne,

dried over MpSH, filtered and concentrated in vacuo

to afford 180ng of the title conpound as an oil.

= i - 0 0,

R, = SRR EY Simmetry 36, 21X50PM, detecion 2103500, 100% 1, 95% CH:C
in HOnp 2min +14o@a2 diFdi Hew oete-1.uldainboni trile A m xture of

50mg (0. 143mmol )

2-(4-isopropyl - phenyl ) -7- met hoxy- 1- (2- net hoxy-ethyl)-1
MS: ggbiMblm dazol e- 5-carbonitrile and 36mg (0. 143mmol )

i odine and 22ng (0.072nmmmol ) silver sulfate in 1m

acetic acid is stirred at. reflux for 3h. Then the

filtrate is poured on 2N NaOH and extracted (3x) wth
Exangtlbgl: £8ehat-2-(47¢mpromiphamd)- Brgtnixg- 1-H@yeethory-ethyhsiied
benngﬁ@ai’éf?et er (2x) and brine, dried over MySO4, filtered

and concentrated in vacuo. The residue is purified by

f1 ash-chromat ography on g

3:1) to afford 10ng of tie title conmpound as a white

crystalline solid. R .64mn_ (Waters Symmetry C8,

2.1x50mm det ection 20 0 to 95% CH3CN

jca gel (hexane: Et OAc =

R = 2.23min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 415 (M+1)”

Example 63: 4,7-Dibromo-2-(4-isopropyl-phenyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole

Br
O
N
Br 2
,O
R; = 2.73min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN

in HoO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 451 (M+1)" (2x °Br), 453 (M+1)" ("°Br, ®'Br), 455 (M+1)" (2x *'Br)



in HOin 2mn + 0.05% TFAlflow rate 1.0m / mn)Ms: 476
(M+1) + Exanpl e 60:

wa-2005/0680pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy Permplgos400291
H benzoi m dazol e-4- carbonitrile The title conmpound is
prepared from -75-
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy- et hyl ) - 1H benzoi m dazol e (exanple 1) using the
same net hodol ogy as described for the pr epar ation of
exanple 32. Rt = 2.42mn (Waters Symetry C8,

The aﬂeléoﬁxqmmgﬁﬁg@% ch%u?%g%%v%r a%/pl)ar%gg’nh A Q{Br@%@nwg -diamine

[Nagf, mlﬁmllydﬁ@lyﬁtgaf@mmca Acta 1978, 61(8), 2958-73] using the same

meth%dﬁlﬁgy %9@%9&)6&98@%|p}ep7arré'f%hhﬁ>é¥ar%ple1 o
-(2-net hoxy-ethyl)-1 H benzoi m dazol e-4- carbonitrile

(exanple 60) the foll ow ng conpounds can be prepared
usi ng the sane reaction sequence as described for the

Exarﬁélgggaﬁ%ﬁ B?ne%s )@ E%Pawfpfbﬁﬁ‘éﬁgﬂm )2 n?e?#ggyhgg(l'\yl) -{{ H-benzoimidazole

-(2-met hoxy-ethyl)-1 Hbenzoi m dazol eRt = 2. 16m n
(Waters Symetry C8, 2.Brx50mm detection 210- 250nM

10% to 95% CH3CN i n H2ON + 0,05% TFA, flowrate
1.0mM/mn) MS: 381 ( Eka‘@—&
4- Benzyl - 2- (4-i sopropy¥phenyl y=7- net hoxy- 1- ( 2- net hoxy
-ethyl)-1 Hoenzoi m dazoﬂzre

0O

{

R; = 2.82min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 465 (M+1)" (2x °Br), 467 (M+1)" ("°Br, *'Br), 469 (M+1)" (2x *'Br)

The title compound is prepared using the same methodology as described for the
preparation of exampie 63.

Example 65: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-5-phenyl-1H-

benzoimidazole t

@%

oz .2

A mixture of 150mg (0.283mmol) 4-bromo-5-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole (example 30), 38mg (0.312Zmmol) phenylboronic acid,
60mg (0.567mmol) sodium carbonate and 16mg (0.014mmol)



Rt = 2.23mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /mn) MS: 415 (M+l) + ExanpCe®&E®3105/000291

4, 7-Di brono- 2-(4-isopropyl -phenyl)-1-(2-nmet hoxy-ethy!)

-1H benzoim dazole Rt = 2. 73pgn (Waters Symmetry C8,

2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20

in 2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 451

(M+1l) + (2x 79Br), 453 (M+l)+ (79Br, 81Br), 455 (M+l)+
tetrakiEQtripBﬁbByl)aFﬁbﬁormet)bﬁlac!(m’p'mtﬂm telnehd/hetep (R CLis $0Ired ar €00°C for 12h.

Ther%%?@%%%%p%l%@r%l R%u{e? n\@ﬂt«%?g%ﬁnﬁ&c&é%@ggw%:?@gace?até The

comi@e&Borgahicuayang atcheas wmapvifevateti@kpenyd laréned dsed biad§ 0., filtered

I
and EJ@ %F%Q@fr?\'}ézc%? 4‘?{1% (;Féé?dg@ f &Hlem%% (cgrAOmatﬁ%raﬁhy on S||hga gel
(hexang-E¥5708H irmatord 4Qme %C%wmt@ﬂsasa/whﬁ pgidcs,
2. 1x50mm detection 210- 250nM 10% to 95% CH3CN i n H20

in_2m 5% TFA, flow rate 1.0m/ 81 M&:
R.= 20R)0 @a g@gxrmpf}rylc)B ) %@n@wﬁt Ctiog %sem\@ T8 1605% CHiCN
in HCoRRatme 0.G5% mepared ratsmr.m]nmhm)sarre met hodol ogy as

descri bed for the preparation of exanple 63. Exanple

65: 4-Brono-2-(4- |sopropyl phenyl) - 7-met hoxy- 1
MS: 4712 Mret) hoXBr e By I(M+5) tHBNY| - 1 Hbenzoi ni dazol e

Using the same methodology as described in example 65 the following compounds are
prepared from the corresponding boronic acids:

Example 66: 4-Bromo-5-(3,4-dimethoxy-phenyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

-

|
© O Br
<
(L
o/
0

Ry = 2.31min (Waters Symmetry C8, 2.1x50mm), detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 539 (M+1)* ("°Br), 541 (M+1)* (*'Br)

Example 67: 3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-y!}-phenol



> A mxture of 150ng (0.283nmol)

4- br ono- 5-i odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
worbismeg43et hyl ) - 1 H benzoi mi dazol e (exanpl e 30PCTEBRWS/000291

(0.312mmvol ) phenyl boronic acid, 60ng (0.567mol)

sodi um carbonate and 16ng .77.

(0.014mol )tetraki s(tri phenyi phosphi ne)pal | adium in

6m toluene/water (3:1) is stirred at 1000C for 12h.

Then the reaction nig%ﬁre i s poured on water and

extracted (3x) wth yl acetate. The conbi ned

organic |layers are vé ledBmﬁth wat er (2x) and bri ne,

dri ed over MgS4, fidtered and enyrated i n vacuo.
The residue is purified I %—@v{r&t ogr aphy on
silica gel (hexane.Et CAc ; afford 40ng of the

c

| . ) .
title conmpound as a whiteosolfd. R = 2.42mn (Waters
Symmetry C8, 2.1x50mm detectjon 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
M5: 479 (M¥1)+ (79Br), 481 (Mrl)+ (81Br) Using the
sane net hodol ogy as described in exanple 65 the

R = @l h@W\WteeOSPAMRES B, 2. 16ERAY, @etetlicm21i250nM, 10% to 95% CH,CN

in H; Olrgkglﬂgg@%%%ﬁr ﬂg\lf"ﬁ%f%;1|%ﬁ'é’ﬂﬁ?ngl ?4-6i6:s,opr opyl - phenyl

)-7-met hoxy-1-(2- nethoxy-ethyl)-1 H benzoi m dazole Rt

MS: g%%(@%g&gé%&@?g“ﬂg\gw 3(/:NC8, 2. 1x50mm detection

Example 68: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-
phenyl)-1H-benzoimidazole

~

o)

O Br

CL—~0
N

o/

Ri = 2.42min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min) '

MS: 509 (M+1)" ("°Br), 511 (M+1)" (*'Br)

Example 69: 3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl}-benzoic acid ethyl ester



in HOin 2mn + 0.05% TFA, flowrate 1.QOm/mn) M5

539 (M¥1\)+ (/ 79a Br), 541 (M+l) ( 1Br) Exanple 67:
WG@-2)05/0B84380- 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1PCRARRI08000291

xy-ethyl)-1 Hbenzoi m dazol - 5-yl]-phenol Rl= 2. 21m n

(Waters Symmetry C8, 2.1x50nyg. detection 210-250nM

10% to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate

1.0mM/mn) MS: 495 (M+1)+ (79Br), 497 (M+1)+ (81Br)

Exanpl e 68:

4- Br onp- 2- (4-1isopro

et hyl ) -5-(3- et hoxyp

00

Optienyl ) - 7- met hoxy- 1- ( 2- net hoxy-
nyl)- 1 H benzoim dazole Rt =

2.42mn (Waters Sy 2. 1x50mm detection
210-250nM 10%to 9 N |n 2nin + 0.05%
TFA, flowrate 1.0m/mn N D ML)+ (79Br), 511

(M+1l)+ (81Br) Exanple 69:
3-[4-Brono-2-(4-isopropyt- ph nyl ) -7-met hoxy- 1- (2- net ho
xy-ethyl)-1 Hbenzoi m dazol - 5>yl] benzoi c acid et hyl
esterRt = 2.50min (Waters Symmetry C8, 2.1x50nmm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
0 | -
R = 359000 Whterd Somr 12t &L o MEAM Mietection 210-250nM, 10% to 95% CHeCN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 551 (M+1)" ("°Br), 553 (M+1)" (*'Br)

Example 70: 4-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-1H-
benzoimidazol-5-yl]-benzoic acid ethyl ester

/\O

OBr
CL—~0O
N
o
0
/

R, = 2.51min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 551 (M+1)" ("°Br), 553 (M+1)" (*'Br)

Example 71: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-3-yl-

1H-benzoimidazole



M5: 551 (M#1)+ (79Br), 553 (M+l)+ (81Br) Exanple 70:
4-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

WO (2805rm68438xYy - et hyl ) - 1 Hbenzoi m dazol - 5-yl ] - beReDiE®2005/000291
acid ethyl ester Rl= 2.51m n (Waters Symmetry C8,
2. 1x50mm detection 210-250n{4.10% to 95% CH3CN in H20
in 2mn + 0.05% TFA, flowrate 1.0mM/mn) M. 551
(M+1l)+ (79Br), 553 (M+l)+ (81Br) Exanple 71:
4- Br ono- 2- ( 4- |sopropyl phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-
et hyl ) -5-pyri di n- 3- | 1HBbenzoi m dazol eRt = 2. 00m n
(Waters Symmetry C8,. My detection 210- 250nM
10% to 95% CH3CN i n H20 n .%TFA, flowrate
1.0mM/mn) Ms: 480 (M1 (NW1) Br) Exanple 72:
3-[4- Brono- 2- (4-isopr opyl/oph%yl ) - 7- met hoxy- 1- ( 2- net ho

xy-ethyl)-1 Hbenzoi m dazol - 3:-yl]-benzonitrile Rt =
2.38min (Waters Symmetry C8,, 2. 1x50mm detection

210-250nM 10%to 95% CH3CN in H20in 2mn + 0.05%
TFA, flowrate 1.0m/mn) Ms: 504 (Mtl)+ CBr), 506

R = 0Mobint (WBERs Byfxastig! s, E3Tx50mm detection 210 250nM, 10% to 95% CHsCN

e i G ) eeha L (2

MS: 480 (M+1)" ("°Br), 482 (M+1)" (*'Br)

Example 72: 3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-benzonitrile

N
I

O Br

CL—~0<
N

o

Ri= 2.38min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 504 (M+1)* ("°Br), 506 (M+1)* (*'Br)

Example 73: 1-{5-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-2-methoxy-phenyl}-ethanone



5-yl]-2-nmet hoxy-phenyl }-ethanoneRt = 2.305m n (Waters

Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WQRBIBNG68433H20 in 2min + 0.05% TFA, flow rate 1POWEPRI08)00291

M5: 551 (M#1l 553 (Mtl) ( Br) Exanple 74:

2-[ 4- Brono- 2- (4-i sopropyl - phgny! ) - 7- met hoxy- 1- ( 2- net ho

xy-ethyl)-1 Hbenzoi m dazol - 5-yl]-benzonitrile Rt =

2.35mn (Waters Symmetry C8, 2.1x50mm detection

210-250nM 10% to 95% CH3CN in H20 in 2mn + 0.05%

TFA, flow rate 1.0m Mdh) MS: 504 (M+1) (79Br), 506

5:

(M+1) + (81Br) Exarrél e
2- (4-1 sopropyl - pheny
- (2-net hoxy-ethyl)-5 @ -
1H benzoi m dazol e(The tit pound i's prepared from
5- br ono- 2- (4-i sopropyl - phe yI@-?-nethoxy-l-(Z-
nmet hoxy-et hyl ) -1 H benzoin?dazol e instead of
4- br onp- 5-i odo- 2- (4-i sopropyl ephenyl ) - 7-
met hoxy~1- ( 2- net hoxy- et hyl ) - 1H benzoi ni dazole) R =
2 06m n (Waters Symmetry C8, 2 1x50rrm detection
©210-250nM | 10% t o 95% CH3CN i 4 .
?FWSHTW oifetess 8ymmaiy/Gi. @)1>q©@nnnf¢te@w1%0 @%4 W% &0 95%

CH3C’§N lirold@ %Zrﬁnls@pﬁ%pwﬁx Fhenste) +.Gmmeioxy- 1- (2- met hoxy- e
thyl)-5-pyridin-4-yl- 1 Hoenzoi ni dazol e

MS: 551 (M+1)" (°Br), 553 (M+1)" (*'Br)

Example 74: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-benzonitrile

E{H

Ri= 2.35min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 504 (M+1)" ("°Br), 506 (M+1)" (*'Br)

Example 75: 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-phenyl)-
1H-benzoimidazole



The conpound is prepared using the nethodol ogy
descri bed in Exanple 40. The product of this reaction,
wa-2005/0680pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy Permpk055600291
-pyridin-4-yl-1 Hbenzoi m dazole, is iodinated as
described in exanple 59 to agford the product. Rl=
2.008mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2O in 2mn + 0.05%
TFA, flowrate 1.0M/nmin) Ms: 528 (Mtl) +Exanple 77:
4- Br ono- 2- (4-i sopropgl™- phenyi ) - 7- met hoxy- 1
- (2- met hoxy- et hyl) - 5(4- net hyl pyrazol - 1 -ylnethyl)-1
H benzoi m dazol e Na ng, 0.3nmmol) is added to a
solution of 23m (0.]3¢ T\ S | pyrazole in 2n
DMF. The resulting m xt '§1 st ed\at room
tenperature for 1h, then 119 (0. 23mmol )
nmet hanesul fonic acid -0
4- br ono- 2- (4-i sopropyl - phenyb) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl )-1 Hbenzoi m dazol - 5-yl nethyl ester is added.
Stirring is continued for 2Ch. After that the reaction
m xture is poured on water and extracted (3x) with
(The diflggpmaewichis orepaied Eomi-Hom ot {hisPeraPxyRISY A emGieRead-(2-
methWky-BthaL1 B bdr2simiaabidinkiad of Bibrehn 6:6a6dMaIMsoprodyi-BR&sy1)-7-
and cgnc%gtrat eq I'H vacuo. Thle residue is purified by
methpXied e SrrBmIE B pRPeBAPSIIFE) gel
(di chl or onet hane: i sopropanol = 95:5) to afford 80ng of

R e

in H. Q082N 95T EN, flow rate 1.0ml/min)

MS: 417 (M+1)"

Example 76: 4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-4-yl-1H-
benzoimidazole

N !
OO
N
Lo/

0

/

The compound is prepared using the methodology described in Example 40. The product of
this reaction, 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-4-yl-1H-
benzoimidazole, is iodinated as described in example 59 to afford the product.

R; = 2.008min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 528 (M+1)*



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5

497 (M+l) + (79Br), 499 (M+l)+ (81Br) The starting
worb@sroced3s can be prepared as foll ows: a) PCT/EP2005/000291

Met hanesul foni c aci d

4- br ono- 2- (4-i sopropyl - phenygs) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl)-1 Hbenzoi m dazol - 5-yl nmethyl ester A m xture of

100nmg (0. 23nmol )

[ 4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy
Exaraplbyl7) 4-Btbinben@aisoprdad ghebyl) T Jnatiedxdyah (1-medtaxl/-ethyl)-5-(4-methyl-
.3 (] d | chloride and 60m (0. 35mMmml )

pyra%plqﬂs@grggwbl12?%%@'%%% 4m  di chl oronet hane is
stirred at O C for 2h. The reaction m xture i s poured
on water and extracted (3xg§" with ethyl acetate. The
conbi ned organic |la 3 3 ES h ith water (2x) and
brine, dried over 7@4 téﬁ@%’@oncentrat ed in
vacuo to afford 1204y of the title conpound as an oil
that is used directly in the fext reaction. b)
[ 4- Bronp- 2- (4-i sopropyl - phenyl) - 7- net hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzoi m dazol -5-yl]- methanol NaBH4 (65ny,
1.72mmvol ) is added to a solution of 370ng (0. 858mmol )
4- br ono- 2- (4-
NaHi(Bops @pyinghhierdbiéd - areelhinayef 23(1ROmSnroaly 4atéthypyrbzole in 2ml
DMy e Rl AR il B LTl o AR omp (@ nmo
methagesyionicracididrennerd-(Aasppr oryhphenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazol-5-ylmethyl ester is added. Stirring is continued for 20h. After that the reaction

mixture is poured on water and extracted (3x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSO,, filtered and concentrated in
vacuo. The residue is purified by flash-chromatography on silica gel
(dichloromethane:isopropanol = 95:5) to afford 80mg of the title compound as a white foam.

R = 2.28min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 497 (M+1)" (°Br), 499 (M+1)* (*'Br)

The starting materials can be prepared as follows:

a) Methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethyl ester

0 Br
.,S‘O N
: —~ )
N
o/
0

7’

A mixture of 100mg (0.23mmol) [4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethy!)-1H-benzoimidazol-5-yl]-methanol, 26pl (0.33mmol) methanesufonyl chloride and 60pl



m xture is poured on water and extracted (3x) with
di chl or onet hane/ i sopropanol (3:1). The conbi ned
wongamices3Bayers are washed with water (2x) andPOTiER2005/000291

dried over MpSH, filtered and concentrated in vacuo

to afford 380ng of the titlegzxonpound as a pure

crystalline solid. c)

4- Br onp- 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1

-(2-met hoxy-ethyl)-1 H benzoi m dazol e-5- car bal dehyde
(0.35nmeol) Hiidoprapylepoardine sn pmegiahlernfativane is stirred at 0°C for 2h. The

each e e QR R s [ SRARHY e e combined
orgagie ¥Rl @e3gshgd with water (@¥nandr ket fides ush Mo O §itersd and

concBREREH Reghcub t&¥AGRl ©03Ty SRRt cdRARRINLRR 2 oil that is used directly in
met hanesul foni ¢ aci d

the ngxtye8heN2- (4- i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxye
thyl)- 1 H benzoi m dazol -5-yl methyl ester with either

o) R Prortepl e S B SR s iR oicadors -

methesoler, 1H m dazol e- 4-carboxylic acid nethyl ester,
3H i mi dazo[ 4, 5-b] pyri di ne, indazole or 5-nethyl-
2H-tetrazol e using the sgye reaction conditions as

descri bed for the preparas io'\rﬂ of _exanple 77 led to the
foll owi ng conmpoundsHOEX3y 2
.:/

4- Br ono- 5-i1 m dazol - 1-yl - 2-X4-i sopr opyl - phenyl ) -7
- met hoxy- 1- (2- met hoxyet hyd ) - )1 H benzoi m dazole R =
1.93min (Waters Synmetry C8,( 2. 1x50mm detection
210-250nM 10%to 95% CH3CN,©

NaBH, (65mg, 1.72mmol) is added to a solution of 370mg (0.858mmol) 4-bromo-2-(4-
isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-carbaldehyde in 5ml
absolute ethanol at 0°C. The reaction mixture is stirred at 0°C for 20min. Then the reaction
mixture is poured on water and extracted (3x) with dichloromethane/isopropano! (3:1). The
combined organic layers are washed with water (2x) and brine, dried over MgSO,, filtered
and concentrated in vacuo to afford 380mg of the title compound as a pure crystalline solid.

c¢) 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazole-5-
carbaldehyde

~

\
O
oNNZ =z

The title compound is prepared from 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole-5-carbonitrile (example 33) using the same reaction

conditions as described in example 35 step d).



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
483 (M+l)+ (79Br), 485 (Mrl)+ (81Br) Exanple 79:
Wa-283m6935- ( 4- br ono- 5- met hyl - pyrazol -1 PCT/EP2005/000291

-yl met hyl ) - 2- (4-i sopropyl - phenyl )-7- nmet hoxy-1

-(2-nmet hoxy-ethyl)-1 H benzogqu dazoie R = 2.37m n

(Waters Symmetry C8, 2.1x50mm detection 210-250nM

10%to 95% CH3CN in H2O0in 2mn + 0.05% TFA, flow rate

1.0m/mn) Ms: 575 (M¥l)+ (2x 79Br), 577 (M1)+ (79Br,
Rea@oBof mefedesMfoh)jcradi@4-b8dBoREK esqrepy8®henyl)-7-methoxy-1-(2-methoxy-

ethylfl’l ﬁr&'ﬁzmﬁyé%opé 9[@%@! %@fe]l?wnn %Ytﬁ?lzlmj]da]zole 4-bromo-3-methyl-1H-
pyram @oScylmleﬂwJSrbmaz@e ek%vmlyiazpler-%@rbp@svlm afigethigl geter=1H-

Imlda%ta%@‘iﬂcﬁrb(aWﬂlcg)eefcgijt @&!ﬁgﬁ‘%sﬁéﬁ +|m?da%6fi@lﬁﬂp§ﬂ&ﬁ@iﬁdééele o 5-methyl-

2H- teﬁaﬂo'equmﬁ thgsame reagticicRdifigns axdescripad tor fsceregaiajion of example
77 legzc_Ytk(el\ftbﬂc)vm@ ¢9BpourdtBr), 579 (Mrl)+ (2x 81Br) Exanple

4- i3r ono- 5- (3, 5-di net hyl - pyrazol - 1-yl net hyl ) -2- (4-i sopr
Exanugy I7 8 ph8myrhd-574mitiszbleteylmethy(-2-(resdpoogyyd-ehéryl)) 7-inethoxy-1-(2-methoxy-

+ Qe L1 le RI1= 5.39m n (Waters Symretry C8,
ethylgh'?%érgr‘lﬁhm’ Ztéfe%ctl on 210-250nM 10%to 95% CH3CN in H2O

in 7mn + 0.05% TFA, flow rate 0.5m/mn) Ms: 511

(Mr1)+ (79Br), 513 (M+1)+B(f8lBr)

N
o
O
Ry = 1.93min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHs;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 483 (M+1)" ("Br), 485 (M+1)" (*'Br)

Example 79: 4-Bromo-5-(4-bromo-5-methyl-pyrazol-1-ylmethyl)-2-(4-isopropyl-phenyl)-7-
methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

Br

= N
Br _ e} 2
,O
R; = 2.37min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN

in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 575 (M+1)* (2x "°Br), 577 (M+1)* ("°Br, *'Br), 579 (M+1)* (2x *'Br)



Exanpl e 82:
1-[4-Brono- 1- ( 2- hydroxy-et hyl ) -2-(4-i sopropyl - phenyl) -
w@-2005t06908y - 1Hbenzoi m dazol - PCT/EP2005/000291
5-yl met hyl ] - 1H i mi dazol e- 2- car boxyl i c aci d et hyl
esterRl= 2.08mn (Waters Symmeiry C8, 2. 1x50mm
detection 210-250nM 10%to 95% CH3CN in H20 in 2mn +
0.05% TFA, flowrate 1.0m/mn) \ +/ 79 Ms: 555 (Mtl)
( Br), 557 (M+l) ( 1Br) Exanple 83:
Exarr@fs(loxrmsaarﬁMi(sopompwmpmfswrazom rp:hhth?yaMﬂQ?n)wwwhgnyl)-%
et -5-(2- L L dazol -1-yl nmethyl ) -1
meth?ﬁ’ﬁi‘rﬁ%ﬂeﬁ%&%ﬁ@ﬁ%%@%&éédr?llzﬁl]e(V\ﬂt ers Symmetry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
in 2min + 0.05% TFA, flow Bate 1.0m /nin) Exanple 84:
4- Br ono- 2- (4-i sopr opylL N 7- pret\hoxy - 1- ( 2- net hoxy-
et hyl )-5-(2- net hySuLf an "a -yl met hyl ) -1
H benzoi m dazol eRt = 1.98min (Waters Symmetry C8,
2.1x50mm det ecti o' 210- 256M/ 10% t 0 95% CH3CN i n H20
in 2mn + 0.05% TFA, flowratey1l.0nml/mn) MS: 529
(M+1) (79Br), 531 (M+l)+ (81Br) Exanpl e 85:
1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-ethyl)-1 Hbenzoi m dazol -
Ri = 2-3gmie{\Waldrs Sinineatydl ri2dbxb0mng deteckon 210-250mVin1%\ée 89% CH:CN
: s 0 X dhon 210-250nM 10% to 95%
n QAR ¥ o R RO P G AN

in2mn + A, flowrate 1.0m /mn)

MS: 575 (M+1)" (2x °Br), 577 (M+1)" (°Br, *'Br), 579 (M+1)" (2x *'Br)

Example 81: 4-Bromo-5-(3,5-dimethyl-pyrazol-1-ylmethyl)-2-(4-isopropyl-phenyl)-7-methoxy-
1-(2-methoxy-ethyl)-1H-benzoimidazole

R;= 5.39min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 7min + 0.05% TFA, flow rate 0.5ml/min)

MS: 511 (M+1)" (°Br), 513 (M+1)" (*'Br)

Example 82: 1-[4-Bromo-1-(2-hydroxy-ethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1H-
benzoimidazol-5-yImethyl]-1H-imidazole-2-carboxylic acid ethyl ester



M5: 549 (M1)+ (79Br), 551 (M+l)+ (81Br) Exanple 86:
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
WO (20805re8438XYy - et hyl ) - 5- ( 2- PCT/EP2005/000291
met hyl sul f anyl - benzoi mi dazol -1-yl net hyl ) -1
H- benzoi m dazol eR, = 2.18 mgs(\Waters Symmetry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
in 2mn + 0.05% TFA, flowrate 1.0m /mn) Exanple 87:
4- Br ono- 2- ( 4- |sopropyl phenyl ) - 5- (2- met hanesul fi nyl - be
nzoi m dazol -1 -
yl met hyl ) - 7- net hox (2 met hoxy-ethyl)-1
H benzoi m dazol e 20nPh (Waters Sym“retry Cs8,
2. 1x50mm det ecti on N, 10 95% CH3CN in H20
in 2mn + 0.05% TF \Jlo n)I\/S 595
(M+1)+ (79Br), 597 (Ml)+ 81 ) Exarrple 88:
4- Br onp- 2- (4-1 sopropyl - phe I - 7- met hoxy- 5- ( 2- net hoxy-
benzoi m dazol -1 - 0
yl met hyl ) - 1- (2- met hoxy- et hyl - 1H benzoi m dazole Rt =
r I 0, 0
R = %ﬁ@‘g%‘(%?’ /ﬁqn%{ A O/g; C%’_é@nfrﬁ Jéf&%ﬁh@%@ﬁﬁn&?%m 95% CH,CN
in HPHR 2nfin 6\0. 0% d FA, ey raten) Ongning63 (M+1) + (79Br), 565
(M+l) + (81Br)Exaane 89: 3-[4-Bronp-1
- hydr,o 2- (4sLsopropyl - phenyl ) - 7- met hoxy- 1
MS: r-‘r% y%un G%Z Ig%% 'W'ﬁ)e% ésj] 3H i mi dazol e- 4- car boxylic
acid nethyl ester RR = 2.02mn (Waters Symretry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN

Example 83: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methoxymethyl-imidazol-1-ylmethyl)-1H-benzoimidazole

N ﬁ:@

i

Ry= 1.96min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 527 (M+1)" ("°Br), 529 (M+1)" (*'Br)

Example 84: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methylsulfanyl-imidazol-1-ylmethyl)-1H-benzoimidazole



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
541 (Mm+l)+ (79Br), 543 (Mtl)+ (81Br) Exanple 90:
wa-2pes/0B84380- 5- i m dazo[ 4, 5- b] pyri di n- 3-yl nmet hyl PCT/E#2005/000291
propyl - phenyl ) -7- net hoxy-benzoi m dazol - 1-yl ] - et hanol
Rl= 2. 05m n (Waters Symmetryg/f8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2m n + 0.05%
TFA, flowrate 1.0m/mn) Ms: 534 (MF1\) (/ 79Br), 536
(Mrl)+ (/ 8ali rBr) Exanple 91: 2-[4-Brono-5-indazol-1
-yl met hyl - 2- (4-i sopg6py! - ghenyl ) - 7- met hoxybenzoi i dazo
| - 1-yl]-ethanol R =)2 ] Nat e=s. Synmetry C8,
2. 1x50mm detecti oN 2}10- M\ CH3CN in H20
in 2mn + 0.05% TFA,” flo atke 1.0mM/mn) M. 533
(Mr1\)+ (/79Br), 535 (Mrl)a- (/1Br) Exanple 92:
2-[ 4-Brono- 2- (4-i sopropyl - phquyl ) - 7- met hoxy- 5- ( 5- net hy
| -tetrazol -2-yl met hyl ) - benzer m dazol -1 -yl ]-ethanol
Rl= 2.21mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10% to 95% CH3CN in H20 in 2mn + 0.05%
R, = TFBmihl(patdratoymndiyl ¢a1ian)x50mm, detection 210-250nM, 10% to 95% CH,CN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 529 (M+1)* ("°Br), 531 (M+1)" (*'Br)

Example 85: 1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl]-1H-benzoimidazol-2-ol

HO Br
N)/\N N\>—< —
N
o/
, @]
R, = 2.20min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 549 (M+1)* (°Br), 551 (M+1)" (*'Br)

Example 86: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methylsulfanyl-benzoimidazol-1-ylmethyl)-1H-benzoimidazole



M5: 499 (M#1)+ (79Br), 501 (M+l)+ (81Br) Exanple 93:
4- Br ono- 5- (4- br ono- 5- net hyl - pyrazol - 1-yl met hyl )-2-(4-c
weehameery| - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- et RgIT)EP1005/000291
H benzoi m dazol eThe conpound is prepared as descri bed
In exanple 79 by using 4-cycggppropyl-benzoic acid
i nstead of 4-isopropyl-benzoic acid. Rt = 2.28mn
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H20in 2mn + 0.05% TFA, flow rate
Ri = 2. ®hinniVidtedSSyrbradtry 812 4 x§@wm7 88ektiorbZ®-25anl), # 00 ®B5% CH,CN

T X o LT

yrazol - 1-yl met hyl ) - 1-
: £, byl a Ly ldgdH benzoi rni dazol e The

MS: ggmuﬂ% ?Zﬁr{irggg;@dwﬁéi nré as described in exanple 77

by using 1-brono-2- nethylsulfanyl-ethane instead of
Exardpl® 82 RB25ABLNA%Yo bR APARem)-5 (2mediEne s (M Deaz SHnaaRbI 1

2. 1x50mm _det ECtI Oﬁ g%ﬁ 250nM. . 10% to 95% CH3CN i n

yimeiyQy7rethoryy 1 ¥ 2aneBoryeiy ) PREFATaZ8R / ni n) Ms: 513

(M+1l)+ (79Br), 515 (M+l)+ (81Br) Exanple 95:

4- Br ono- 5- i sopr opoxynet hyl 2 2- (4-i sopropyl - phenyl ) -7-me

t hoxy-1 - (2- net hoxy‘e‘lhyl ) - :&H benzoi ni dazol e
Né N

0

7

o Z

R = 2.20min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 595 (M+1)" ("°Br), 597 (M+1)" (*'Br)

Example 88: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzoimidazol-1-
yimethyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole

o/ Br
>~ N
%ﬁr@%
o)
O

Ry = 2.26min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 563 (M+1)" (°Br), 565 (M+1)" (*'Br)



The title conpound is prepared using the sane
nmet hodol ogy as descri bed in exanple 77 by using
wa-2pr5mpeee3sl (i nst ead of 4-net hyl - pyrazol e) . Rt BCEEBR3WS/M00291

(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H2O in 24gn + 0.05% TFA, flow rate
1.0mM/mn) Ms: 475 (Mtl) ( Br), 477 (M+l) Exanple 96:
1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
Xy- et hyl)-1Hbenzoi m dazol -

Exanply BOE3-PyBloninyn f(2lhy dioky-2thgh - BhigogropylheaypBumsthbs/-1H-

benzg ”['%ZPEQNL%%B]Y%?T‘ Imidargeyt %rwyﬂgﬁgdpitaylr%{%oxyet hyl)
- 1H benzoi m dazol - 5-yl net hyl ] -pyrrolidin-2-one using
t he sane net hodol ogy \as descri bed in exanple 35. Rt =

2.12 mn (Waters Q. , 2.1x50mm detection

210- 250nM 10%to9% i H20 in 2mn + 0.05%
TFA, flowrate 1.0 @@g{+ (79Br), 502
(MH1) + (81Br) The S[\&Fltl eri caN be prepared as
fol | ows:

1-[2-(4-|sopropyl phenyl )< 9 néihoxy 1-(2- met hoxy- et hyl
) - 1H-benzoi m dazol - 5-yl net hyl P- pyrrolidin-2-oneA
solution of 50nmg (0. 143mmol)

C-[2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl

0j daz - 55 2 yl ami.
wu= PR AR VAT G A TR MBS 23, 10 1o s5% crion
in H,O in 2min + 0.05% TFA flow rate 1.0ml/min)
MS: 541 (M+1)" (Br), 543 (M+1)" (*'Br)

Example 90: 2-[4-Bromo-5-imidazo[4,5-b]pyridin-3-yImethyl-2-(4-isopropyl-phenyl)-7-
methoxy-benzoimidazol-1-yl}-ethanol

=N

Br
QN N,
ER PRI

0/
.0

R;= 2.05min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHs;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 534 (M+1)* (Br), 536 (M+1)* (*'Br)

Example 91: 2-[4-Bromo-5-indazol-1-ylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-
benzoimidazol-1-yl]-ethanol



(0.2mmol ) triethylamne in 4m 3-nmethyl -1-butanol is

stirred at reflux tenperature for 8h. Then the
woeeistie®33m xture i s poured on water and extraeCeaPE@R)N00291

with Et OAc. The conbi ned organic | ayers are washed

W th water (2x) and brine, djjed over MgSO4, filtered

and concentrated in vacuo. The residue is purified by

fl ash-chronmat ography on silica gel (EtQAc: MeCH - 98:2)

to afford 20ng of the tltleBconpound as a colorless

oil. Db)
C-[2-(4-1sopropyl - P_o_‘-_%- met hoxy- et hyl
) - 1H benzoi m dazol - N] a 0 a solution of
100ng (0.286mmol )

2- (4-1sopropyl - phenyl ) - 7- et hqﬁy 1- (2- met hoxy-et hyl) -
1H benzoi m dazol e-5-carbonitride in 4m THF, Li A H4
(54ny, 1.43 mmol) is added. The reaction mixture is

stirred at reflux tenperature for 2h. After that

R, = %‘%‘4%&‘ (er %%ﬁeﬁ?%é%x%%ﬁfﬁ@écﬁ{% Ybh.9B0hR, 1”6’#"%9 % CHiCN

A S M XEUT & tered and trate s extr
in H.O3x 2mii +10. G8YOAEA, fiave raie finé&dinbr gani ¢ | ayers are
vvashed with water (2x) and brine, dried over MgSH,

|tered and concentrated in vacuo to afford 60ng of
MS: t5ﬁ%('Wﬂ)| & BorpotiMEY arPdi | . Exanpl e 97:
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl )-5- phenyl sul fanyl -1 H benzoi m dazole The title
conmpound i s prepared from

Exanibié 921 5 ppBamd-2-th&optopyFpmety haxmethok 2 5+(Bnnetikyl-tetrdmdl-P-yImethyl)-

benzoimidazol-1-yl]-ethanol

N- N
& m@rCH

R

(@)

/

Ri= 2.21min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 499 (M+1)* (°Br), 501 (M+1)" (*'Br)

Example 93: 4-Bromo-5-(4-bromo-5-methyl-pyrazol-1-yimethyl)-2-(4-cyclopropyl-phenyl)-7-
methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

Br
MO
Sé\ N

Br 0] 2
0]
/



5- phenyl sul f anyl - 1H benzoi m dazol e usi ng the net hod
descri bed for the preparation of exanple 35Rt =
wa . 2d@roesu3s Wat ers Symmetry C8, 2. 1x50nm det ect POWEP2005/000291
210-250nM 10%to 95% CH3CN in H20 in 2mn + 0.05%
TFAlflow rate 1.0M/mn) Mxgpll (M1)+ TBr), 513
(M+1)+ (B Br) The starting nateri al
2- (4-isopropyl - phenyl) - 7- nmet hoxy- 1- (2- net hoxy-et hyl )-5
- phenyl sul fanyl - 1H benzoi m dazol e can be prepared as
The é@hﬂ)cﬂmﬁi is Ardﬁaxéwaﬁdeﬁclrlﬁétﬁmgekﬁup@m Liging 4-cyclopropyl-benzoic acid
4-1 sopr phenyl ) - 7- met hoxy- 1- ( 2- met hoxye
'”Ste?ﬂ;? ?'sofﬁ?é%ﬁ%% I ol o (exanpl e 22), 354ny Cs2C0B,
9ng Cul, 56 nml Ph-SH and 2m Nmet hyl pyrrolidone is

R = %tésfnﬁu ‘?V\Patteré%g%ét Cgrbhz%?rﬂnt%??&%ﬁczﬁbeth HG'%%'%% CH,CN

on wat eér and extract acet ate.
in Hzﬂ#é Z@Uﬂrﬁl%@e’é%Jﬂ:éhﬁPW r?tﬁyﬂe(?@'/rﬁ'lné washed with water (2x)
and brine, dried over MgSH, filtered and concentrated

v bR R haE oI BY ok PL T a7 (VridkdRs Bk onc =

3:1) to afford 55nmg of the title conmpound as an oil.

appl e 98: :
Exarg S, & BLAIP P 5 PRIoRY BB TSty ERy P9 Higpt)--
- (2-méaibylgulfany(-2thyrt1hibixgrebinyitizolel H- benzoi m dazol e The title
compound i s prepared from
4- br ono- 2- (4-i sopropyl - phegpyl ) - 7- met hoxy- 1- ( 2-

R

The compound is prepared using as described in example 77 by using 1-bromo-2-
methylsulfanyl-ethane instead of 1-bromo-2-methoxy-ethane

R = 2.33min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 513 (M+1)" ("°Br), 515 (M+1)" (*'Br)

Example 95: 4-Bromo-5-isopropoxymethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-

ethyl)-1H-benzoimidazole

The title compound is prepared using the same methodology as described in example 77 by
using 2-propanol (instead of 4-methyl-pyrazole).



met hoxy- et hyl ) - 5- phenyl sul f anyl - 1H benzoi m dazol e

usi ng the nethod descri bed for the preparation of
wexenspc®3d7 (oxi dation reaction carried out atPe¢0@E2006/000291

4h) . Rt = 2.45min (Waters Symmetry C8, 2.1x50mm

detection 210-250nM 10%ta b% CH3CN in H2Oin 2mn +

0.05% TFA, flow rate 1.0m/mn) MS: 527 (M1 529

(Mt1) + f/811rBr) Exanpl e 98a:

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

- (2- met hoxy- et hyl ) - 5- phenoxy- 1H benzoi m dazol e The

il)e ound i s .pr i ng, t e i b

Ri= PR CNEREe ST GF 2 Baliih Byp THb280afi A 588 crion
in H,OWaRenirs+ Syabe fTFA, 08w réte 1XBTmim) det ecti on 210- 250nM

10%to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate

1. Om/rn;n%9 MB: 495 (M) + (79Br), 497 (Mrl)+ (81Br)
MS: gxamdre 9oBr), 477 (M+1)" ("Br)

5- Benzyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

-(2-met hoxy-ethyl)-4- trifluoronethyl-1

H benzoi m dazol eThe title conpound is prepared from
Exandblé 9611 SRIPB@MY-2-0iesvptopy Pty haxyiethok2 4 AR inhetkiyxyedthyl)-)i H-

4-trif| woromet hyl - 1. H benzoi m dazol e- 5- car bal dehyde

benzglmﬂdWE#’%[”%‘%EHE&WB%W&%OH% as described in exanpl es 35
and 51. Rt = 2.40mn (Waters Symmetry C8, 2.1x50mm
detection 210-250nMp 10% tBo 95% CH3CN

N
o/
, @]
The title compound is prepared from 1-[2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-ylmethyl]-pyrrolidin-2-one using the same methodology as

described in example 35.

Ri= 2.12 min (Waters Symmetry C8, 2.1x50mm), detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 500 (M+1)" (°Br), 502 (M+1)" (*'Br)
The starting material can be prepared as follows:

a) 1-[2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-ylmethyl]-
pyrrolidin-2-one



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
483 (M+l)+ The starting materi al
wa-2005/0680pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy Permplgo5400291
-trifluoronethyl- 1H benzoi m dazol e-5-car bal dehyde can
be prepared as follows: A mgiure of 550ng (1.45mvol)
4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxyet
hyl ) - 1H benzoi m dazol e- 5- car bal dehyde (exanpl e 26k),
28nmg Cul (0.2145mmol ), 555 m (4. 36nmol)
met hyl - 2, 2-di f | uoro- 2- (f1 uorosul fonyl) acetate and 2m

A ol s 1 S Dol Rkl oD ARt S0EH 2 Bmon s
1H- b@nrqnmm@z@lt%vlbmemv@mloab?&m<Cb‘r£§:’armml) Bﬁwbﬂ@rca*ﬂ@oukmtmhd 28

(0. ZrW'an)1 R mihd 4:%![@ nithy1€1-b ?}ﬁ(ﬁ% QY b VB teﬁ? gﬂ %q‘or 8h.

concentrated I n vacuo. e resi ue IS purl

Therf nhawcélﬁfl FIEEGE RPHIEdoN WateT erd gpdracter(@w) w@yaﬁéﬁ\c The Xombined
orgaﬂ@%% Q@Q&ash@d Qf tf'1 Q\Fa@er5(@§)f@1005nnteh@néd e MBOOEIRE @ Bnd

ess cryst nmet hod t he
concE B BT U B U8 L PUITEY by BHE B MRS RIGon Bica 98
(EtORe:(edis o @D yd afbreriiin)g dr-thetitoaympound-ased balxyedzasizy! ) -
1 -(2-nethoxy-ethyl)-
4-trifluoronethyl - 1H benzoi m dazol eRt = 2.40m n
b) C{2A8t- kspsrosylm’r@nyly7€meth2xy&k52}mathqj<gteémd)i-‘dﬂ‘rbeumimﬁ@abjl-S-yl]-
meth%g:g?rﬁé’ 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate

m / m n)

.0

O/\,

To a solution of 100mg (0.286mmol) 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-
1H-benzoimidazole-5-carbonitrile in 4ml THF, LiAlH, (54mg, 1.43 mmol) is added. The
reaction mixture is stirred at reflux temperature for 2h. After that methanol (0.5ml) and 5ml
15% NaOH-solution is added. This mixture is filtered and the filtrate is extracted (3x) with
EtOAc. The combined organic layers are washed with water (2x) and brine, dried over
MgSOy, filtered and concentrated in vacuo to afford 60mg of the title compound as an oil.

Example 97: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-
phenylsulfanyl-1H-benzoimidazole

Br
L0
SSRGS
o)
,O
The title compound is prepared from 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-

5-phenylsulfanyl-1H-benzoimidazole using the method described for the preparation of
example 35



M5: 513 (M+1l) + Exanpl e 101:
2- (4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
WO Ryisiods43s 2- yl met hyl - 4- PCT/EP2005/000291
trifluoronethyl-1H benzoi mdazole Rt = 1.99mn (Waters
Symmetry C8, 2.1x50mm detecgqon 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1. On/ m n)
M5: 484 (M+1) + Exanpl e 101a:
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1
- (2- net hoxy-et hyl ) -5-thi azol - 2-yl net hyl -
_trifl t - Nz ol Aj o
R = & S RVBREE Sl e 2 JePuffe B %&%%%WW A
in HOHB@Nin rt G-2%%iTir A2 fApwd rate 0. @B MFA, flow rate 1. 0nl / min)
M5 490 (MH1) + Exan'pl e 102:
sQpr.opy ) g (- met hoxy-1-(2-met hoxy-ethyl)-5
is: Szl L1591 1By L6
trifluor omst hyI 1H benzoi m dazol e The title conpound
Is prepared from net hanesul fonic acid
4-is0

The §aito oA RUAE Go RGH B PP (TR Hy 2 TG st By ephagysultany -

1H-beﬁzd{r|nmékbl}é|caﬁ$ofe€§re@’ﬁé’d pyfdilewel e as described in
exanples 35 and 77. Rt = 2.25mn (Waters Symetry C8,

2. 1x50mm detection 210-250nM 10% to 95% CH3CN
BRSO
o,
e

O

4

A mixture of 200mg (0.491mmol) 5-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole (example 22), 354mg Cs,CO3;, 9mg Cul, 56 pl Ph-SH and 2ml N-
methylpyrrolidone is stirred at 200°C for 2h. Then the reaction mixture is poured on water
and extracted (3x) with ethyl acetate. The combined organic layers are washed with water
(2x) and brine, dried over MgSO,, filtered and concentrated in vacuo. The residue is purified
by flash-chromatography on silica gel (hexane : EtOAc = 3:1) to afford 55mg of the title
compound as an oil.

Example 98: 5-Benzenesulfinyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

Q Br
S N
SRS Wak
o 0
/O
The title compound is prepared from 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-

methoxy-ethyl)-5-phenyisulfanyl-1H-benzoimidazole using the method described for the
preparation of example 47 (oxidation reaction carried out at 40°C for 4h).



in HOin 2mn + 0.05% TFA, flowrate 1.QOm/mn) M5

473 (M+l)+ The starting material nethanesul fonic acid
wa-2005/0680pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy eCAEP2005/000291

4-trifluoronethyl-1H benzoi m dazol -5-yl net hyl ester

can be prepared from2-(4- _g5.

i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-ethyl)-4-trif

| uor onet hyl - 1H benzoi m dazol e-5- car bal dehyde (see

exanpl e 99) using the nmethod described for the

preparation of nethanesul fonic acid

- 4
RSB R R 8, POEOY adr RS T R cron
in H07h 2ntix argp0%% IO, flow rate 1.0ml/min)
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

-(2-nmet ho et hyl enoxy
MS: ﬁéﬁ M’Tﬂil@ﬁé@nf’@ﬂﬁgﬂd&d?@% a cool ed sol ution (ice
bat h) of phenol (7.2 ng, 0.077mml) in 1nm DMF, NaH
(3.1mg, 0.077mol, 60%in mneral oil) is added and
the reaction is warned to RT. Methanesul fonic acid
Exanaple @8ait-Brqrao-R<(@isanponyi-phemit i-oethexy+ okymathpsy-aiey bréxahenoxy-
benzoi m dazol -5- ylmethyl ester (30ny,
1Hb§ﬁ%%@d’a} E|-l s added and the reaction m xture i s heated
to 6(I)Cfor 1h. After thaththe reaction mxture is
extracted with sat. 03588l uty d di et hyl
et her. The conbi ned ) € washed with
wat er and brine, dried ove SA, filtered and
concentrated in vacuo. Théredidue is purified by
fl ash- chr omat ography on silicg gel

The title compound is prepared using the method described for the preparation of example
97.

R: = 2.39min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 495 (M+1)* (°Br), 497 (M+1)" (*'Br)

Example 99: 5-Benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole

e F

® ;@%



(hexane: EtOAc = 1:1) to afford 28ng of the title
conpound as pale yellow crystals. Rt = 2.42m n (Waters
WOeRNEEs433 C8, 2. 1x50mm detection 210-250nM  100aE®2®5460291
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1. Or/mn)
M5: 509 (M#1)+ (79Br), 511 (d¢tl)+ (81Br) The starting
materi als can be prepared as described in exanple 77
(steps ato c) : a) Methanesul fonic acid
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
The ®ieompoliht &nzrep aicddzoh 2-(5-isppraty hythenybi7emethaxg-dH@tmethoxy-ethyl)-

0f 20 462 I : ;
Ao g1 P LB P-oB Ry 95 e phenyimaones umbrpmide =
descabdyin)exarhpleb&dzaiddidazol - 5-yl ] - met hanol is dissol ved
in 5 mM CH2Cl 2. The solution is cooled to 00C and
nmet hanesul fonyl chloride (47ul, 0.600mmol) and
Hueni g's base (103ul, 0.600mml) is added. After 1h
R = ér.ﬁgmgf(ggitib%rsyrﬁm@w Cgs:izﬂsdswmmd&bet@wg So4n211]£tp%§omm, gioex, gma% CH4CN
, . : r_isdrie er , filtered an
'nfﬁ@dﬁ@@Wﬂ?Qﬁgﬁa%ﬁﬁvgﬁﬁ&ﬁ?&qﬁﬁ&@nb40ng of material which
is used without further purification. b)
[ 4; Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
MS'E?ﬁgm%ﬁﬁoxy-ethyl)-l FLbenzoinidazoI-S-yY]- met hanol
2.08g (4.82mmol) of
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
- (2-met hoxy-ethyl)-1 Hbenzoi m dazol e- 5-carbal dehyde
The sterting suaiernal a-(ﬂnsmowl-pEﬁméthme&myﬂa@mef(“%%ﬁﬁ’,y')g‘x‘@ﬂuommethy"

1H-benzoimidazole-5-carbaldehyde can be prepared as follows:

F;EF
O/

(0]

O~

ONL_ZE .2

4

A mixture of 550mg (1.45mmol) 4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole-5-carbaldehyde (example 26k), 28mg Cul (0.145mmol), 555 pl
(4.36mmol) methyl-2,2-difluoro-2-(fluorosulfonyl) acetate and 2ml DMF is stirred at 120°C for
2h. Then the reaction mixture is poured on water and extracted (3x) with ethyl acetate. The
combined organic layers are washed with water (2x) and brine, dried over MgSOs,, filtered
and concentrated in vacuo. The residue is purified by flash-chromatography on silica gel
(100% hexane -> 100% EtOAc) to afford 525mg of the title compound as a colorless
crystalline solid.

Using the same method the following compounds are also prepared:

Example 100: 2-(4-Isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1 -(2-methoxy-ethyl)-
4-trifluoromethyl-1H-benzoimidazole



mol ) is added. After stirring for 30 mn ice/water is
added and the reaction mxture is extracted with ethyl
wacetsabet36 3x) . The organic |ayer is washed w t RCWaP2005/000291
(3x) and brine (2x), dried (Na2SO4) and concentrat ed
~in vacuo. The residue is crygtallized fromdiethyl
et her/ hexanes to give 1.85g of colorless crystals. c)
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-1 FLbenzoinidazoIe-é- car bal dehyde: 3.0 g
(8.51mmmol ) of FOUF
2-(4-1sopropyl - phen t hoxy-1- (2-met hoxy-ethy!)-1
Hbenzoi m dazole- 5 & i Lssolved in 90 ni
acetic acid. Brom R 5 | )Nis added
dropw se and the reaction (s ;?irred for 5h at RT.
Ice/water is added and the reaction mxture is
extracted with ethyl acetate 03x). The organic |ayer
is washed with water (3x) and brine (2x), dried
(Na2SO4) and concentrated in vacuo. The residue is

urifi b | ash- chromat ogr a on sil I no o

R = BB PRl e it o8B G Ceoha 1 ERy M 10% to 95% CHiCN
in H,O W $ingih & G052 -TH4, flswpatepyOmipdhiany| ) - 7- net hoxy- 1

-(2-met hoxy-ethyl)-1 H benzoi m dazol e-5- car bal dehyde:

To a solution of 7.02g (20.1muvol) of
MS: 518 @MH)Ar oxy- et hyl ) - 2- (4- i sopr opyl - phenyl ) - 7- met hoxy-

1H benzoi m dazol e-5-carbonitrile in 280 m pyridine is

added 140 ml acetic acid. After addition of a solution

of 14.1g (161nmol) sodi um hypophosphite in 140 m

Exa¥Bit 80 129.¢4-18kdpdphenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-2-yimethyl-4-
triffluoromethyl-1H-benzoimidazole

?

R, = 1.99min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 484 (M+1)"

Example 101a: 2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-thiazol-2-ylmethyl-4-

trifluoromethyl-1H-benzoimidazole




to 500C Raney-Ni ckel is added in 50 ng portions (3x

over 12 h) until the reaction is conplete. The
woeastoee33m xtures is cooled to RT, ice/water PeTase®d000291

and the reaction mxture is extracted with ethyl

acetate (3x). The organic lagger is washed with water,

in vacuo and azeotroped with toluene. The residue is

suspended in 100mM CH2Cl 2, filtered and washed with

CH2Cl 2 and ethyl acetate. The nother liquor is

evaporated and purified by flashchromatography on

Ri= g:z%' e eésg BEXRIES/dE QASbohh, Qbitich ZR280mE Ak Le8Sw cH.en

in HZD|(12mﬂyder&$66ﬁ:|ﬁyIﬂywzat@éﬂﬂ@kﬁphd)pyl - phenyl ) - 7- net hoxy- 1
H benzoi rri dazol e-5-carbonitrile: A solution of 1.42g

3. 52mm of

MS: émBﬂéﬁﬁ 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- et hoxye

thyl)- 1H benzoi m dazol e and 455 ng (3.87mmol) zinc

cyanide in 15 m DMF is stirred under argon for 10 mn

at RT. Tetrakis(triphenyl phosphine)pall adi um (214nyg,
Exarﬁ)pléﬂﬁmmkt) Isioﬁro@@ll;lyﬁ’h?én&r)d -hbRoRe a4 R-intethoxy-dilsy)-8eby tazoll BQImethyl-4-
triflu 0| Zq g} ; é coollng to RT, ice/water is added

%ﬂ@ rW HESCEPIBIIa%G ur e is extracted with ethyl

acetate (3x). The organi €E-Jayer is washed with water,

dried (Na2SO4) and concentjated in vacuo and the

material is used mhizfut ﬁ-r )' I cation. Using

t he same synthetic ho NT Ol

pr epar ed: Exanpl e 104:

2-{2-[ 4- Brono- 2- (4- |sopr0pyl phenyl ) - 7- met hoxy- 1- ( 2- e

t hoxy-ethyl)-1 Hbenzoi mi dazol@

5-yl met hoxy] - phenyl } - et hano

g ng exanples are

The title compound is prepared from methanesulfonic acid 2-(4-isopropyl-phenyl)-7-methoxy-
1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-yImethyl ester and pyrrazole as
described in examples 35 and 77.

R; = 2.25min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 473 (M+1)"

The starting material methanesulfonic acid 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-ylmethyl ester can be prepared from 2-(4-
isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole-5-
carbaldehyde (see example 99) using the method described for the preparation of
methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yImethyl ester (example 77).

Example 103: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenoxy
methyl-1H-benzoimidazole



Rt = 2.26mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /mn) MS: 553 (M+l) + ( 79BPYI/EBE®S5/000291

(M+l) + (81Br) Exanpl e 105:
2-{2-[4-Brono- 2- (4-isopropyd 9phenyl ) - 7- net hoxy- 1- (2- e
t hoxy-et hyl ) - 1Hbenzoi m dazo! -
5-yl met hoxy] - phenoxy}-ethanol Rt = 2.21mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H20 in 2m'n + 0.05% TFA, flowrate 1.0Or/ mn)
M5. 569 (I\/H-1)+ (7 , 571 drM+1) + (81Br) Exanpl e 106:
{2-[4-Brono-2-(4-i «» | - her@yl) - mef hoxy- 1- (2-neth
oxy-et hyl )-1 Hbenzo @az
5-yl met hoxy] - phenyl } - rreth 722 (Waters
Symmetry C8, 2.1x50nm detg¢ n 210 2501M 10%to 95%
CH3CN in RO in 2min + O. 0’5% FA, flowrate 1.0r/mn)
MS: 539 (M+1)+ (79Br), 541 (Mf) (81Br) Exanple 107:
N-{2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- e

To atchobeyi-selutign Jied bathe nfzphemotd@zbing, 0.077mmol) in 1ml DMF, NaH (3.1mg,

i = i t .
0. O7éﬂ¥1loﬁ%b%olé§%m§|té$8§dé a8 eﬁ:ﬂctg? 6(%0 i B?s ﬁ%ﬂfﬁ&féﬁﬁa l\%t@%%%sulfomc
acid w@m12r(4mrpwlﬂwnyl)r7m@ls%y¢@ methewy-eHy8- 1H-emzoimigyzol-5-
yimethyl ester (30mg, 0.059mmol) is added and the reaction mixture is heated to 60°C for

1h. After that the reaction mixture is extracted with sat. NaHCO;-solution and diethyl ether.
The combined organic layers are washed with water and brine, dried over MgSQ,, filtered
and concentrated in vacuo. The residue is purified by flash-chromatography on silica gel
(hexane:EtOAc = 1:1) to afford 28mg of the title compound as pale yellow crystals.

R: = 2.42min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 509 (M+1)* ("°Br), 511 (M+1)* (*'Br)
The starting materials can be prepared as described in example 77 (steps ato c) :

a) Methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethyl ester:

A solution of 200mg (0.462mmol) [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yl]-methanol is dissolved in 5 ml CH,Cl,. The solution is cooled to
0°C and methanesulfonyl chloride (47ul, 0.600mmol) and Huenig's base (103ul, 0.600mmol)
is added. After 1h the reaction is extracted with CH,Cl,/10% citric acid. The organic layer is



M5: 566 (Mrl)+ (79Br), 568 (Mtl)+ (81Br) Exanple 108:
2-[ 4-Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
weaypewstoagd3y - 1 Hbenzoi m dazol - 5-yl met hoxy] - benz aaae2005/000291
.ORt = 2.17 min (Waters Symmetry C8, 2. 1x50mm
detection 210-250nM 10%t01956% CH3CN in H2Oin 2mn +
0.05% TFA, flowrate 1.0m/mn) Ms: 552 (M1l)+ 554
(M+l) Exanple 109:
2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
dried-qv2r MgBRaxfilteetchard edncebieatedimvatardd give 240mg of material which is

usedi@ﬁ%ﬂﬁeg%gm@s%g@nesul fonamide Rt = 2.20 nin (Waters

x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
M5: 588 (I\/H)+ (/79 Br), 590 (M+1l) ( Br) Exan'ple 110

I sopropyl 7- met ho y 1-(2-
b) [4>%V°r€?1$y(l4)'$<1%@ﬁ"£’8?'ﬁﬁ'héifaﬁth£§/ bf%%@ﬂ@%vffw eM/P%WﬁOHE'dP@O' -5-yll-
methandl; 98m n (Waters Symmetry C8, 2. 1x50mm detection
210-250nM 10%to 95% CH3CN in H20 in 2min + 0.05%
TFA, rowratelOrﬂ/w%)r MS: 524 (MwM+1l 526 (Mm+1l) ( Br)

2.08g (4.82mmol) of 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbaldehyde is dissolved in 60 ml Ethanol and NaBH4 (365mg, 9.64
mmol) is added. After stirring for 30 min ice/water is added and the reaction mixture is
extracted with ethyl acetate (3x). The organic layer is washed with water (3x) and brine (2x),
dried (Na,SO,) and concentrated in vacuo. The residue is crystallized from diethyl
ether/hexanes to give 1.85g of colorless crystals.

¢) 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-
carbaldehyde:

3.0 g (8.51mmol) of 2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbaldehyde is dissolved in 90 ml acetic acid. Bromine (437ul, 8.5Tmmol)
is added dropwise and the reaction is stirred for 5h at RT. Ice/water is added and the
reaction mixture is extracted with ethyl acetate (3x). The organic layer is washed with water
(3x) and brine (2x), dried (Na,SO,) and concentrated in vacuo. The residue is purified by
flash-chromatography on silica gel (hexanes/EtOAc) to give 2.08 g of colorless crystals.



Exanpl e 111:
1-{2-[4-Brono- 2-(4-isopropyl -phenyl)-7-net hoxy-1
WO (2805r068438XYy - et hyl ) - 1 PCT/EP2005/000291
Hoenzoi m dazol - 5- yl met hoxy] - phenyl } - et hanone Rt = 2.35
mn (Waters Symmetry C8, 2-18%0mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2m n + 0.05%
TFA, flowrate 1.0m/mn) Ms: 551 (Mtl)+ (79Br), 553
(Mrl) + (81Br) Exanple 112:
d) 2-(3-Ipdprepdrphenyl}- Z-mgg@ryobyz -metfexyiethyh- thebaosgimitlagdepet ho
carb@‘h@&l@y') 1Hbenzoi m dazol - 5-yl nmet hoxy] - phenol Rt =
mn (Waters Symretry C8, 2.1x50nm detection

210- 2501M 10%to 95% CH3CN in H2O in 2mn + 0.05%

TFA, flow rate 1.0m Rnin) MS: 525 (M+l)+ (79Br), 527
(Mr1) + (81Br) Exanple N
2-[4-Brono-2-(4-isopro en - 7A\net hoxy- 1- (2- net ho
xy-ethyl)-1 H ben

zoi m dazol - 5-yl met hoxy}* pygrslri n-3-ol Rt = 2.01mn
(Waters Symmetry C8, 2.1x5 detecti on 210-250nM
10%to 95% CH3CN in H20 i 2nin + 0.05% TFA, flow rate
1.0m/mn) Ms: 526 (M#1l)+ (79Br), 528 (M+1l)+ (81Br)

To 2 SeIioBh) 720464 0SRERgT THAEHgIoNY-PiyRhiioRropY- AR Zyoethony-
1H- b@tzbmhuhamé-&b"amhmnl% in sz@w rpsszmmryré Js-adeB 402 Ohl EcHRZAdI® After
addltlgaﬁf 3 gejHM)n %W? %?@dyﬁgﬁs gm%bo&ospl?n?e in 148ent1lev\(/:e¥ter and heating
to 50°C Raney-Nickel is added in 50 mg portions (3x over 12 h) until the reaction is
complete. The reaction mixtures is cooled to RT, ice/water is added and the reaction mixture
is extracted with ethyl acetate (3x). The organic layer is washed with water, in vacuo and
azeotroped with toluene. The residue is suspended in 100ml CH,ClI,, filtered and washed
with CH,Cl; and ethyl acetate. The mother liquor is evaporated and purified by flash-
chromatography on silica gel (hexanes/EtOAc) to give 3.78g of colorless crystals.

e) 1-(2-Hydroxy-ethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole-5-carbonitrile:

NC\@[E\ : :

/

A solution of 1.42g (3.52mmol) of 5-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole and 455 mg (3.87mmol) zinc cyanide in 15 ml DMF is stirred under
argon for 10 min at RT. Tetrakis(triphenylphosphine)palladium (214mg, 0.176mmol) is added
and the reaction is heated to 180°C for 90 min. After cooling to RT, ice/water is added and
the reaction mixture is extracted with ethyl acetate (3x). The organic layer is washed with
water, dried (Na,SO,) and concentrated in vacuo and the material is used without further
purification.

Using the same synthetic method the following examples are prepared:



in HOin 2mn + 0.05% TFA, flow rate 1.0m /mn)
Exanpl e 115:
wWa-283m6932- (4- i sopr opyl - phenyl ) - 7- net hoxy- 1- ( 2PAQEIERZ00§/400291

et hyl ) - 5- (2- met hoxyphenoxynet hyl ) - 1H benzoi m dazol eRt
= 2.36 mn (Waters Symmetry 108, 2. 1x50mm det ecti on
210-250nM 10%to 95% CH3CN in H2Oin 2m n + 0.05%
TFA, flowrate 1.0 /nmn) Ms: 539 (Mtl)+ CBr), 541
(Mrl) Exanpl e 116:

Exanfif3e [124:Bt-{his- Bropab-2-<éropap - pheayl)17ymgthesy-RgRyneath¢:o-etbylh 1H-

benzﬁ%?%ogggoqw%@ gﬁrﬁlsqeﬂyl;( haEOlrret hyl - phenyl } - met hanol Rt

= 2.24 min (Waters SymTetry C8, 2.1x50mm detection
210-250nM 10%to CI—BCI‘g;ri n HO in 2nmn + 0.05%

TFA, flow rate 1. ,553 D+ (79Br)1 555
(M+1) + (81Br) Exanpie 917
4- Br ono- 2~( 4-i soprepyl - phe N7- hoxy- 1- ( 2- met hoxy-

et hyl ) -5-(pyridingg yloxymethyl)-1 H benzoim dazol e
Rl=1.95 mn (Waters Symetry {C8, 2.1x50mm detection
210-250nM 10% to 95% CH3CN |nOH20|n 2mn + 0.05%
TFA, flowrate 1.0 /mn) Ms: 510 (MFL)+ (/ 7" 9MBr),
512 (M+l1l) (B1Br)Exanple 118:

R = éz&%ﬁf@v&e(é‘s rﬁ%fr @8' ZHQ%}MM déte&t%ﬂ@id?%tﬁm“ﬁo%w 999 CH,CN
enoxynet -1-(2- met hoxy- et hyl ) -
in Hzg_lagmﬂqu%/z a]Fé\ flow rate k) Oml/mm)

MS: 553 (M+1)" ("°Br), 555 (M+1)" (*'Br)

Example 105: 2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

o

02

O

Ri = 2.21min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HxO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 569 (M+1)* ("°Br), 571 (M+1)" (*'Br)

Example 106: {2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yImethoxyl-phenyl}-methanol



Rt =2.28 mn (Waters Symmetry C8, 2. 1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /mn) MS: 587 (M:1)\ ++ ( POREBP2005/000291

589 (M+l) (B1Br) Exanple 119:

2-{3-[4-Brono- 2- (4-i sopropylt0phenyl ) - 7- met hoxy- 1- ( 2- e

t hoxy-et hyl ) - 1Hbenzoi m dazol -

5-yl met hoxy] - phenoxy}-ethanol Rt = 2.18min (Waters
Symmetry C8, 2.1x50 detection 210-250nM 10%to 95%
CH3CN in H20 in 2m b TFA, flow rate 1.0m /mn)

M5. 569 (I\/H-1)+ (79 SVEN) + Bry Exanple 120:
@o hé’@f&}et hoxy- 1- (2- me

thoxy et hyl ) - 1Hbeh1@0| m dazolf- N
5-yl met hoxy] - phenyl } - acet anpdep) R = 2.14 min (Waters
Symmetry C8, 2.1x50mm detectign 210-250nM 10% to 95%
CH3CN in HROin 2min + 0.05% TFA, flow rate 1.0m /m n)
MS: 566 (M+l)+ (79Br), 568 (M+l)+ (81Br) Using the
sanme met hod by using

Re = 8- 28moimdYwstery ISymnoettw G1oYe’S @gﬁ)@nmpt@tgqtrpn 218r@5A0My 10%(t2-95% CHyCN

H B e =65, dyok - HEW ét@qr@-ﬁﬁﬂ | - 1H-benzoi m dazo! e
n 2(slee exanpl e’ 136) Pnsft ead n%t hanesul foni ¢ aci d
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

MS: e84 1)1 kiBeNZ sumitiazBlE'Br)

Example 107: N-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-1H-
benzoimidazol-5-ylmethoxy]-phenyl}-acetamide

O
O’\/z rd

Rt = 2.24 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3;CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 566 (M+1)" ("°Br), 568 (M+1)" (*'Br)

Example 108: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-benzamide

pageiaed

02

O



5-yl met hyl ester the foll ow ng conmpounds are prepared:
Exanpl e 121:

wa-20@&/062436 4- | sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- "eCIERY06000291
hyl)-4-trifl uoronethyl -
1H benzoi m dazol - 5-yl met hoxyP4phenoxy} - et hanol Rt =
2.14 mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2O in 2mn + 0.05%

Ri= % ?ﬁ“{‘éwiﬁr a§g@%egﬂé%1@efqg§%§m559 g@%i%c&)‘ml Fodh 2o 95% CH,CN

in H0(iR 2men h&x36% TR Jovd rate itfdmiomiayret hyl -
1H- ben20| m dazol - 5-yl met hoxy] - phenyl }-ethanol OR =
n(Vaters Symmetry C8, 2.1x50mm detection
MS: W@MB%%‘E MEBICEBBCN in H20 in 2nin + 0.05%
TFA, flowrate 1.0m/mn) MS: 543 (M+l)+ Exanple 123:

4- Brono- 2- sopr opyl - phenyl nmet hoxy- 1- ( 2- net hoxy
Exa“lﬁé‘% ﬁ@ﬁ;}oﬁgﬁ é@‘ﬁ'z%( isPlRPYRhsNY)- ?hrmﬁ?oay- pifemethaxyietie ) TtH-
benzeintdzlzok-5-9methioxgPrehAcde3RRERIde of met hanesul fonic acid

4- br ono- 2- (4-i sopropyl - phenyl ) -
7- met hoxy- 1- ( 2- met hoxy- et hyl ) - 1H benzoi m dazol - 5- yl net
hyl ester in DVF j dded aniline (excess) and the

reaction is stirr \?ar tNG(I) The reaction
m xture is extracé d t

Ry = 2.20 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 588 (M+1)" ("°Br), 590 (M+1)" (*'Br)

Example 110: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethoxy]-phenylamine

i o

e

O’\,z =

Rt = 1.98min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 524 (M+1)" (Br), 526 (M+1)* (*'Br)

Example 111: 1-{2-[4-Bromo-2-(4-isopropyl-phenyl)-?-methoxy-1 -(2-methoxy-ethyl)-1H-



NaHCO3/ wat er. The organic |ayer is evaporated and the
residue is purified via reversed phase
weRWBeu3smat ogr aphi e to give 3.3ng of the titPET/EP2005/000291

compound. Rt = 2.26mn (Waters Symmetry C8, 2.1x50mm
detection 210-250nM 10% te195% CH3CN in H2O in 2mn +
0.05% TFA, flowrate 1.0m/mn) Ms: 508 (M+1) (79Br),
510 (M+1)+ (8011Br r)Using the same synthetic method
the foll owi ng exanpl es are prepared: Exanple 124:

benzpimigrzohb-ym¢thokdareoplethphersy| ) - 7- met hoxy- 1- ( 2- net hoxy
-ethyl)-1H benzo
i m dazol - 5-yl net hyl ] - ( 2- rret hanesul f onyl - phenyl ) - am ne
Rt =2.29 mn (Wt ry C8 2. 1x50mm detection

210-250nM  10% t 0 n + 0.05%
+ (79Br), 588

O
TFA, flow rate 1.0md/ m n)
(Mr1l) + (81Br) Exafpl e 125:
[ 4- Brono- 2- (4-i sopropyl - éhyl()> 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo
i m dazol - 5-yl met hyl ] - [ 2- ( 2- met hanesul fonyl -et hyl ) - phen
yl]-amne RR = 2.23 min (Waters Symmetry C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H2O0 in 2mn +
Ri= 2305 fivAaters SymnnredtyeC 8. 20toPmim deidstions 240-2RAY\ 40% tg 95% CH5CN
in H@Q@th 5@&)5%@\ floPFate EORRHR) 126:
2-(2-{[4-Brono- 2- (4-isopropyl -phenyl ) -7-net hoxy-1-(2-m
et hoxy-ethyl)-1 Hbenzoi m dazol -
MS: 551 (M+1)" ("Br), 553 (M+1)" (*'Br)

Example 112: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenol

o
o’\,z pd

Ry = 2.28 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 525 (M+1)" ("°Br), 527 (M+1)* (*'Br)

Example 113: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-ben
zoimidazol-5-ylmethoxy]-pyridin-3-ol



5-yl net hyl ] - am no} - phenyl ) -acetam deRt = 2.10 m n
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
w0 Q0651068085% CH3CN in H2O in 2min + 0.05% TFA, PCOmEPL@EM00291
1.0m/mn) MS: 565 (Ml)+ (798r) 567 (M+1l)+ (81Br)
Exanpl e 127: 10
2-{[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- net h
oxy-et hyl)-1H be
nzoi m dazol - 5-yl net hyl ] - am no} - benzenesul fonic acid R
= 2.09 mn (Water net r C8 2. 1x50nm det ecti on

210-250nM  10% t 0 j m n + 0.05%
- 1Br)1 588

TFA, flowrate 1.0 m n)

(M1) (8 Br) Exanple 128:

[ 4- Br ono- 2- (4-1 sopropyl - ph@nyg)) 7- met hoxy-1

- (2-met hoxy-ethyl)-1 H benzo o

i m dazol -5-yl methyl]-(2-fluoro-phenyl)-anm neRt = 2.35

mn (Waters Symretry C8, 2.1x50nm detection

210-250nM 10% to 95% CH3CN in H20 in 2mn + 0.05%

TFA, flow rate 1. Orﬂ/m’n) MS: 526 (M+1)+ (79Br), 528

(d\ﬁ-.-é?ﬁ (gWa %;?S[ .1 $&Dimm, detection 210- 2500M, 10% to 95% CHCN
| Sopr op

henyl) - 7- met hoxy- 1- ( 2- met hoxy
in HzO &t 2pin)y+ @.0pfapErex.glow ra e 1.0ml/miin)
i mdazol -5-ylnmethyl]-pyridin-2-yl-amne Rt = 1.91 mn

Wat er s 50mm detection 210-250nM
MS: 5% ded) %%b@é{{ 1)Fé(§1?(n 2min + 0.05% TFA, flow rate
1.0m / mn)
Example 114: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-
yloxymethyl)-1H-benzoimidazole

= | Br
N
o/
o]

R, = 2.07 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 510 (M+1)* ("°Br), 512 (M+1)" (*'Br)

Example 115: 4-Brom0-2-(4-isopropyl-phenyl)—?-methoxy-1-(2-methoxy-ethyl)-S-(Z-methoxy-
phenoxymethyl)-1H-benzoimidazole

"é



M5: 509 (M#1)+ (79Br), 511 (M+l) + (81Br) Exanple 130:
2-{[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- net h
wOoxRys@hswss ) - 1 Hbenzoi m dazol - PCT/EP2005/000291
5-yl met hyl ] - am no}-benzoic acid nethyl ester Rt = 2.44
mn (Waters Symmetry C8, 210&50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2m n + 0.05%
TFA, flowrate 1.0 /nmn) Ms: 566 (M+l) ( Br), 568
(Mrl) (blBr) Exanple 131: i
R, = 2.p@ nfin Oiateds Symimsty iyl DEReRy dptertian 2 hg 250 L% e RateyCH:CN
i Y y AOfi&V FAE @lorfimdthyret hyl 1 - pyri di n-3-yl -amin
n Hzoéﬁkp'x‘ilfw&pn (Wat ers Sym“re{nrey C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
i @@,%)H' Aanf Baymate C1Bm / min) M5 509 (M+l)++ (/7]
MS: S%a r), 11)( I\/H-l)(+ ( 1Br) Exanple 132:
[ 4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
-(2-nmet hoxy-ethyl)-1 H benzo
I m dazol - 5-yl et hyl ] - net hyl - phenyl -amne R, = 2.34 mn
(Waters Symmetry C8, 2.1x50mm detection 210-25
Examﬁxe%ﬂeqsqg%rmma\(4+iaomenylimewﬁ-ﬁ-metm%%zrﬁﬂ&g‘%V'g&b%)a%be

nzoim@%&#—@iﬂ%&ﬁ&-ﬁ%ﬁ-%&ﬁyﬂ-rﬁ@t%ghél, 524 (MH1)+ (81Br)

[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1

- (2- net hoxy-et hyl) - benz®r
N
o/
@]
R, = 2.24 min (Waters Symmetry C8, 2. 1x50mm), detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 553 (M+1)" (°Br), 555 (M+1)" (*'Br)

Example 117: 4-Bromo-2~(4-isopropyl-phenyl)-?—methoxy-1-(2-methoxy—ethyl)-5-(pyridin-3-

yloxymethyl)-1H-benzoimidazole

R, = 1.95 min (Waters Symmetry C8, 2. 1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 510 (M+1)* (°Br), 512 (M+1)" ('Br)



I m dazol - 5-yl et hyl ] - (3- net hanesul f onyl - phenyl ) - am neR

= 2.18 mn (Waters Symmetry C8, 2.1x50mm detection
war0526€1381 10%to 95% CH3CN in H2O in 2m n + @C0AEP2005/000291

TFA, flowrate 1.0m/mn) Ms: 586 (Mtl)H (79Br), 588

(Mrl) + (81Br) Using the samggmet hod by using

5- br ononet hyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-

nmet hoxy-et hyl)-4-trifluoronethyl-1H benzoi m dazol e

i nstead of nethanesul fonic acid 4-

br ono- 2- (4-i sopr opyl - phenyl ) -7- nethoxy 1- (2 met hoxy- et

Exam@@ﬂ%éﬁﬁ@?&ﬁé—%ﬁ@édﬁgwl P @ﬂ%{:- -eih Satn%rsu onyl I)I%no?\/\flng&yl) 7-m
ethoxy24{(2-nidtRexydethyp Pl dyeykoipiteayle) - 7- met hoxy- 1- ( 2- met hoxy- e
thyl)-4-trifluoronethyl -
1H benzoi m dazol - 5-yl net hyl ] - am no} - phenyl ) - acet am de
Rl= 2.19 m n (Wt Sy Ty C8, 2. 1x50mn det ecti on
210-250nM  10% t 095% N mn + 0.05%
TFA, flow rate 1%3 L4min) : +Exanpl e 135:
[ 2- (4-1 sopropyl enyl)-7- oxy-1
- (2- net hoxy- et hyI )-4-triflQorgdmet hyl -1 Hbenzoi nmi dazol -
5-yl met hyl ] - (2- met hanesul f onyh- phenyl )-amne Rt = 2. 36
mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
TFA, flowrate 1.0 /mn) Ms: 576 (Ml)+
R, = 2.28 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,;CN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 587 (M+1)" ("°Br), 589 (M+1)" (*'Br)

Example 119: 2-{3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

R, = 2.18min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 569 (M+1)" ("°Br), 571 (M+1)" (*'Br)

Example 120: 2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethoxy]-phenyl}-acetamide



Exanpl e 136: [2-(4-1|sopropyl-phenyl)-7-methoxy-1

-(2-nmet hoxy-ethyl)-4-trifluoronethyl-1 Hboenzoi m dazol -
wo-2yises43y| | - [ 2- ( 2- met hanesul f onyl - et hyl ) - phenpCTARRG08800291

R = 2.32mn (Waters Symmetry C8, 2.1x50mm detection

210-250nM 10% to 95% CH3CMNopn H20 in 2min + 0.05%

TFA, flowrate 1.0OM/mn) Ms: 604 (M+l)+ Preparation

of the starting nmaterial:a)

5- Brononet hyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- e

thoxy-ethyl)-4-tri oromethyl - 1H benzoi m dazole To a

sol ution of 655ny ~H2Nup N
[ 2-(4-isopropyl -Oohenyl - 7 hrret hoxy- et hyl ) -
4- trifluoromet hyy=-1H benzgi mdazol-5-yl ] -nmet hanol in

10m THF, 604ng (®HZ28mmol ) Gtriphenyl phosphi ne and
764ng (2.28mmol ) carbon tetralyom de are added at 00C.
The m xture is stirred at OCA4or 10m n and 30m n at
roomtenperature. Then the reaction mxture is poured
on water and extracted (3x) with ethyl acetate. The
R = 2.64mbn (&dteos Gamiretly 56 251 xa0mmattetion t O-266mM) 1¢°R%) 98%ACH,CN
in H,050 2Rt + A 1A oY i ed and concentrated in
vacuo. The residue is purified by flash-chromatography
on silica gel (hexane : EtOAc = 2:1 - > 1:1) to afford

MS: 5 ofoghesgs 1) und as a colorless crystalline
A O BHesb he) e ¢

[ 2- (4-1sopropyl - phenyl ) -7-met hoxy-1- ( 2- met hoxy- et hyl ) -
4-trifluoronethyl - 1Hoenzoi m dazol -

Using the same method by using 5-bromomethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-4-trifluoromethyi-1H-benzoimidazole (see example 136) instead of
methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl ester the following compounds are prepared:

Example 121: 2-{2-[2-(4-Isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-4-trifluoromethyl-
1H-benzoimidazol-5-yimethoxy]-phenoxy}-ethanol

Rt = 2.14 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHZCN
in H,O in 2Zmin + 0.05% TFA, flow rate 1.0ml/min)

MS: 559 (M+1)"



5-yl]-nmethanol To a solution of 710nmg (1. 69muol)
2-(4-isopropyl - phenyl)-7-net hoxy- 1- ( 2- met hoxy-ethyl)-4
WO 20050684381 onret hyl - 1H benzoi m dazol e- 5- car bal debya®2005/000291
(exanpl e 54c) in 5m ethanol, 128ng (3.38mmvl) NaBH4
are added at OQ0C. The m xtuwt@-is stirred for 30m n at
roomtenperature. Then the reaction m xture i s poured
on water and extracted (3x) with ethyl acetate. The
conbi ned organic |layers are washed with water (2x) and
Exampg 121 2-@r[Rdd-lenpsopyiayseny))-F-methaxgda@cmetbaxeathybidetdflioromethyl-
| 1'ized from hexane/ Et CAc
1H- beNz%ﬁHx??%o;“g)eyérééﬁfoQ%ifepiie )él?t:%l tf‘gl conmpound as a col orl ess
crystalline soI id. Using the synthetic nethods
descri bed above the foll owi ng conpounds are al so be
prepared: Exanple 137: F
1-[4-Brono- 2- (4-i rop)ﬁ
Xy-et hyl)-1Hbenz dazol ! yl
H- i ni dazol e- 2- car boxyH i ds ster Rt =
2.05mn (Waters et ry NZ.l mm det ection
210-250nM  10% t@H95% CH3BN i H20 in 2min + 0.05%
TFA, flowrate 1.0m /nminy MS' 541 (Mrl)+ (79Br), 543
(Mrl) + (81Br) Exanple 138: ,O
1-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-et hyl ) - 1Hbenzoi m dazol - 5-ylnmethyl]-1
R, = 2.55 hiA g@zelLsynsatrP @y bi1gsaeind deieBRSA M EHM, 10% to 95% CHLCN

in H;O in 2min + 0.05% TFA, flow rate 1.0ml/min)

phenyl ) - 7- met hoxy- 1- ( 2- met ho

MS: 543 (M+1)"

Example 123: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-phenyl-amine

To a solution of 20mg (0.039mmol) of methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-
7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-ylmethyl ester in DMF is added aniline
(excess) and the reaction is stirred for 1h at 60°C. The reaction mixture is extracted with sat.
NaHCOs/water. The organic layer is evaporated and the residue is purified via reversed
phase RP18-chromatographie to give 3.3mg of the title compound.

Ry = 2.26min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 508 (M+1)" ("°Br), 510 (M+1)" (*'Br)



Rt = 1.98mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WORBH5/06808v rate 1.0m /min) MS: 554 (M+l) + (79BP§?T/E§5®5/000291

(M+l1l) + (81Br) Exanpl e 139:

1-{1-[4-Brono- 2- (4-isopropy|l4phenyl ) - 7- met hoxy- 1- (2- me

t hoxy-ethyl)-1 Hoenzoi m dazol - 5-ylnethyl]-1

H i m dazol - 2-y|}-ethanone Rt = 2.12m n (Waters

Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%

CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
UsindvBie szd%e §Mittatit ntetA8 the 6R0ikdVe: | e 140:

1-[ 4- Brono- 2- (4-i sopropyl - phen%§p|%§ F%{g%_@q;?(z_ nmet ho

xy-ethyl)-1 Hbenzoi mi dazol - 5-ylnethyl]-1

Exankplé h2ks|[¢-B2orBe-@-@risodRipy| -Ph@dm- N8 118%5%@]%%% -'1|1-|5%enzo

IWE@F) 0% to
imidagol y'dédﬁé}%%“%%gyév?ﬁ?%\{warf'”ﬁm/mn) V. 562
(M-1)+ (/ aBr), 564 (M+l)+ (B1Br) Exanple 141:
4- Br ono- 2- ( 4- |sop -pheP yl)-7- et hoxy- 1- (2- net hoxy-
et hyl ) - 5- oxazol - ne hy 1§}—L benzoi m dazol eRt =
1
N H2

1.85mn (Waters Sy det ecti on
210-250nM 10% t & mn + 0.05%
TFA, flowrate 1.0 /mn) .%84(!\/&1)+(798r), 486

(Mr1) + (81Br)
0

/

Ri=2.29 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 586 (M+1)" ("°Br), 588 (M+1)" (*'Br)

Example 125: [4-Bromo-2-(4-isopropyl-phenyl)-?-methoxy-1-(2~methoxy-ethyl)—1H-benzo
imidazol-5-ylmethyl]-[2-(2-methanesulfonyl~ethyl)—phenyl]—amine

Br
N/\©i N\
H ? < > <
N
O:?:O /O X
O

Ri=2.23 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 614 (M+1)" ("°Br), 616 (M+1)* ('Br)

Example 126: 2-(2-{[4-Bromo-2-(4-isopropyl—phenyl)-7—methoxy-1 -(2-methoxy-ethyl)-1H-
benzoimidazol-S-ylmethyl]-amino}-phenyl)-acetamide



Exanpl e 142:
1-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
weayewstoagd3y - 1 Hbenzoi m dazol - 5-ylmethyl]-1 PCT/EP2005/000291

Himclazol e-2-carbonitrile R = 2.24m n (Waters
Symmetry C8, 2.1x50mm det ecybon 210-250nM 10% to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / m n)
M5: 508 (M#1 Br), 510 (M+l) Exanple 143:
1-[ 4- Brono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
xy-ethyl)-1 Hbenzoi zol - Bryl net hyI ]-1
H i m dazol e- 2- car bo deRt = 1.79mn
(Waters Symmetry C8, |2. 1K 210- 250nM
10%to 95% CH3CN Oin 5% TFA, flow rate
1.0m /nin) MS: 540 OM1)+ (Z@Br% 542 (M+1)+ (81Br)
Exanpl e 144:
2- (4-1sopropyl - phenyl ) - 7- net hox/)?- 1- (2-nmet hoxy-ethyl)-5
-brono-4- trifluoronmethyl-1 H benzoim dazole Rt =
2.50mn (Waters Symmetry C8, 2.1x50mm detection

R =240 rﬂnﬁ@Mer%@ﬁﬁrﬁet%B@@ CHB%Inim, dddéation 2201250mM0 10%%0 95% CHZCN

in HZE@WI) 5%%5}3 ng%ﬂt&npo%ﬁ@ 471 (M+1\) ++ (/ 79aBr),

[ 2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -

vis: 885 i { QT8R! 1k 1 Hg@Rz0! m dazol -

Example 127: 2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-be
nzoimidazol-5-yImethyl]-amino}-benzenesulfonic acid

Q\ Br
OO~
o=$=oHﬁ N
OH o /
o

R; = 2.09 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 586(M-1)" ("°Br), 588 (M-1)" (*'Br)

Example 128: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]-(2-fluoro-phenyl)-amine

g
2
:



5-yl net hyl ] - phenyl -am neRt = 2.35mn (Waters Symmetry
C8, 2.1x50mm detection 210-250nM 10%to 95% CH3CN in
woeRosinasadsi n + 0. 05% TFA, flow rate 1.0m / m n) PUEEPADS000291
(M+l) + Exanpl e 146:
[ 2- (4-1sopropyl - phenyl ) - 7- maghoxy- 1- ( 2- met hoxy- et hyl ) -
4-trifluoronethyl-1 Hbenzoi m dazol -
5-yl methyl ] -pyridin-2-yl-amine RR = 1.97m n (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
R, = BB GNh (Watd2©OSymnaiyrC8; 201E0%nT, lajectibo @1 0-a6eni, 00fk/torPs%% CH,CN

. X I i
i HebfT 207 5 B Ty PR oy 1
-(2-nmet hoxy-ethyl)-4-trifluoronethyl-1 Hoenzoi m dazol -
: hhy®eds agbaeys penzgaesul fonami deR = 2. 17mi n
MS: %%{@% grr?ret ry%CS?)eg. 1QSOrrm det ecti on 210-250nM
10%to 95% CH3CN in H20in 2m n + 0.05% TFA, flow rate

Exardpl® 19T BrolYE:2-@Zido byl )phe RN pMhehd 8- (2-methoxy-ethyl)-1H-benzo
Imldzaﬁé%b%m%bn%w%mpmt hoxy- 1- (2- net hoxy-ethyl)-5

uor onet hyl - 1H benzoi m dazole R
= 2.48min (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H20 in 2mn + 0.05%
TFA, flowrate 1.0/ m n)

= | Br
S ﬁ N\
N : ‘
o/
0

Ve

Rt = 1.91 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 509 (M+1)* ("°Br), 511 (M+1)" (*'Br)

Example 130: 2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl}-amino}-benzoic acid methyl ester

Br
@] H N
0 0 2
/O
R; = 2.44 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 566 (M+1)" ("°Br), 568 (M+1)" (*'Br)

Example 131: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo



VB: 499 (M+l) + Exanpl e 149:
2- (4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
WO 2p0srocei3n - 2- PCT/EP2005/000291
yl oxynmet hyl ) -4-trifl uoronet hyl - 1H benzoi m dazol e Rl=
2.14mn (Waters Symmetry C8412-1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2m n + 0.05%
TFA, flowrate 1.0m/nmin) Ms: 500 (Mt1l) +Exanpl e 150:
2-[2-(4-1sopropyl -phenyl)-7-nmet hoxy- 1- ( 2- net hoxy- et hyl
imidayelds-yinidthywieryoiniest hylkaminelbenzoi ni dazol -
5-yl nmet hoxy] - benzenesul fonam de Rt = 2.29m n (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)

M5: 578 (I\/H)+ Ex@e 1513r
4- Br ono- 2- (4-i sopgopyd - hoxy- 1- ( 2- net hoxy-
et hyl )-5-(pyridin- Mb@%z—%dazole R =
2.24mn (Waters SymTetr 1x det ecti on

210- 250n|\/[L 10% to 95% CH3 H20 in 2mn + 0.05%
TFA, flowrate 1.Qr/ mn) I\/IS 496 (M+1)+ (79Br), 498
(Mt1) + (81Br) The Agents of t /2 Invention, as defined
above, e.g., of formula (1), particularly as

R = 1.89 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 509 (M+1)* ("°Br), 511 (M+1)" (*'Br)

Example 132: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyll-methyl-phenyl-amine

R, = 2.34 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 522 (M+1)* ("°Br), 524 (M+1)" (*'Br)

Example 133: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]-(3-methanesulfonyl-phenyl)-amine



exenplified, in free or pharmaceutical ® acceptabl e
acid addition salt form exhibit pharnacol ogi cal
waaebisxcsas3and are useful as pharnmaceutical s, ePQI/EP2005/000291
therapy, in the treatnment of diseases and conditions
as hereinafter set forth. LResitol phosphate formation
assay: To determ ne antagonistic activity at the human
par at hyroi d cal ci um sensi ng receptor (PcaR), conpounds
are tested in functional assays neasuring the
i nhibition of cal CU@CducedBd nosi tol phosphate
formation in CCL@% QPhasts At ablm transfected with
human PcaR Cell s are segede nt pl at es and
grown to confluencé. Cultureg aNe then |abelled with
[BHlinositol (74 Mog/ml) inGerymfree nmediumfor 24h.
After labelling, cells are washgd once with a nodified
Hepes- buffered salt solution (AHABS: 130 mM NaCl, 5.4
mM KCl, 0.5 nmMCaCl2, 0.9 nmM MgSO4, 10 nmM gl ucose, 20
nmM HEPES, pH 7.4) and incubated with nHBS at 37 Cin
R = 2.h& min e¥etece Spfnzbryr0d, Ri1&b0mm, bkteckon pOGRE@IM, 10% to 95% CHLCN
. 0 f I VLY. conmpounds are added 3
n e O BURSF TPacod e Y oy VBB W Th 5.5 m cal ci um
and i ncubations continued for further 20 mn.
. 1 gfp C ecsextracted with 10 nMicecold
MS: 5@(@3%@5 agchP’aﬁgéé W}g{i %?’Sphosphat es formed are
det erm ned usi ng ani on exchange chromat ography and
liquid scintillation counting.

Using the same method by using 5-bromomethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole instead of methanesulfonic acid 4-
bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-yImethyl
ester the following compound are prepared:

Example 134: 2-(2-{[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-
1H-benzoimidazol-5-yimethyl}l-amino}-phenyl)-acetamide

0
Ir=
oNZ_Z

Ri = 2.19 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHs;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 555 (M+1)*



Assay for intracellular free calcium An alternative

nmet hod to determ ne antagoni smat the PcaR consists in
woresies43g t he i nhibition of intracellul ar cal eCumP2005/000291

transients stimulated by extracellular cal cium CCL39

fibroblasts stably transfectigd -wi th human PcaR are

seeded at 40000 cells /well into 96-well Viewpl ates

and i ncubated for 24 hours. Mediumis then renoved and

replaced with fresh nmedium containing 2 nM Fl uo-3 AM

Exariptb 186U a4-1$30be8-pherydemetAihe- Nt hetHoayafy))-4-tifluoromethyl-1H-
rout | ' I ' dat 37C, 5 %

vendRh i s RE TR AU R el ERhE 5 W ce wi ¢
mHBS and wells are refilled with 100 m nHBS
contai ning the test conpounds. |ncubation is continued
at room tenperature for 15 g nutes. To record changes
of intracellular free cal Eikkf plates are transferred
to fluorescence-i g pl 3t e |Ekead (Mpl ecul ar
Devi ces, Sunnyval e, CA” basepi-He consisting in
5 neasurenents of QB$EAOseconds™ Bac aser excitation
488 nm is recorded. Cells @re/then stinulated with
calcium (2.5 mMfinal), arfd flfuorescence changes
recorded over a period of 3 nAutes. Wien nmeasured in
t he above assays, Agents of the Invention typically
have I C50S in the range from about 1000 nM down to
about 10 nMor less. It is now well| established that

controll ed treatnent of $ati ents wth parathyroid
Rt = RSP mijpéVWaters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 576 (M+1)*

Example 136: [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yimethyl]-{2-(2-methanesulfonyl-ethyl)-phenyll-amine

=
z _ z

R = 2.32min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 604 (M+1)*

Preparation of the starting material:



(PTH) and anal ogues and fragnents thereof can have a
pronounced anabolic effect on bone formation. Thus
woanpmdsuds whi ch pronote PTH rel ease, such as PO®EP2005/000291

Agents of thelnvention may be used for preventing or

treating conditions of bonewhich are associated wth

i ncreased cal cium depletion or resorption or in which

stinmulation of bone formation and cal ciumfixation in

the bone is desirable. Agents of the Invention are

accordingly indicated for preventing or treating al

[ [ | €

e e D A D
1H-benzaruidaz¢len of bone formation and cal ciumfixation in

the bone is desirable, e.g. osteoporosis of various

genesis (e.g. juvenile, nenopausal, post-nenopausal,

post-traumatic, caused by bl d age or by

cortico-steroid therapy or ijpactivity), fractures,
ost eopat hy, i ncl udi Bg @ W@—m{ic states
associ ated wi th skel et al~d@em ne i sation,

ost eo- mal aci a, periodontg bgne |oss or bone | oss due
to arthritis or osteoarthritlis or for treating
hypopar at hyr oi di sm Further,di seases and di sorders
whi ch m ght be prevented or treated include e.g.

sei zures, stroke, head traumm, spinal cord injury,

To a QYRR 6 dTBHHCAGIMGHYS [ £ 8-k o SHRFPGRANEP-nisth bty - £-8-Helfoxy-ethyl)-4-

_arrest or neonatal distress, epileps
triflugiemetuelfdhepzamifazel Sukaeihanst i 1&@'N¥%QP%9'@-28mm°')
triphHyfpPasghind it TEMIHH@ (2. 28 B astborntetrARbHidRSA8 a8lddl 5£e<E . The
mixtL@@e geo%ﬂtglgaat g{ﬁ&ﬁpbﬁ# %éﬁggm&e ggﬁ”ﬁ E%B%r%Pu¥é.eft¥én the IP(ljacc’cion
mixtupe &t pdurexliomivater and extracted (3x) with ethyl acetate. The combined organic
layers are washed with water (2x) and brine, dried over MgSOy, filtered and concentrated in

vacuo. The residue is purified by flash-chromatography on silica gel (hexane : EtOAc = 2:1 -
> 1:1) to afford 660mg of the title compound as a colorless crystalline solid.

b) [2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yl]-methanol

N

To a solution of 710mg (1.69mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole-5-carbaldehyde (example 54c) in 5ml ethanol, 128mg
(3.38mmol) NaBH, are added at 0°C. The mixture is stirred for 30min at room temperature.
Then the reaction mixture is poured on water and extracted (3x) with ethyl acetate. The
combined organic layers are washed with water (2x) and brine, dried over MgSOQ,, filtered



stress disorder, schizophrenia, neuroleptic malignant
syndronme, congestive heart failure; hypertension; gut
waonbislocs4s3 di sorders such as diarrhea, and spasPCT/Ee2106/00291
and dermatol ogi cal disorders, e.g. in tissue healing,
for exanple burns, ulceratiogng-and wounds. The Agents
of the Invention are particularly indicated for
preventing or treating osteoporosis of various
genesis. For all the above uses, an indicated daily
and cloxagiated in naduoe Tha rege uerio oryatatinéd GofhexaneBtOAc IdD&ford 655mg
r r 0.03 to 30, yet nore
of ng e BO R0 Teda poBlS BRI dund of che
i nvention. Agents of the I nventi on may be adm ni st ered
Using Wieceynthadigynethodepdassribed ateove the éliowgeompennds afe alsebe
prepél@gentlon may be admi nistered in free formor in
phar maceuti cal » acceptable salt form Such salts may
be prepared in conventional manner and exhibit the
r t f
Exarifi8 3! Pf{] \ggc}‘nrrtlé‘g rghY% ?’opg?%ﬁ&? )i ﬁ%ﬂ'ﬁﬁ ngge'?ﬁ hogﬁé‘thyl) 1H-
benzopmpamil-Sivdmetbyiird HrigiidagolarR- é@éanhofaCIdheethyi\ﬂsmﬂ on in
free base formor in pharmaceutical ™ acceptable salt
formin association wgth a pharmaceutical
accept abl edi | uent carrler Such conpositions may be

formulated in conve anmer he ,Agents of the
I nventi on may be a |st DYy eonvent i ona
route, for exanple parente aI e g. in the form of

i nj ectabl e solutions or sy@pe ions, enterally, e.g.
orally, for o

Rt = 2.05min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHs;CN
in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 541 (M+1)" ("°Br), 543 (M+1)" (*'Br)

Example 138: 1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl]-1H-imidazole-2-carboxylic acid dimethylamide

Ry = 1.98min (Waters Symmetry C8, 2.1x50mm), detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 554 (M+1)" ("°Br), 556 (M+1)" (*'Br)



exanple in the formof tablets or capsules or in a
transdernmal, nasal or a suppository form 1In
wacoesrodassse wWith the foregoing the present i nveariEemos/000291
further provides: a) an Agent of the Invention or a
phar maceuti cal * accept abl e _gaht thereof for use as a
phar maceutical; b) a nethod for preventing or treating
above mentioned di sorders and diseases in a subject in
need of such treatnent, which nmethod conprises
adm nistering to said subject an effective anount of
ExanﬁyﬂeAg@ni-f10[4~IBﬁ@ﬁwd-ﬂ%ﬁ—%?%y%he&hy%&h%@%uﬂi(Q&hhé’thoxy-ethyl)—‘lH-
agq&gt b ﬁﬁﬁglﬁ ghe[eo ; C% an Agent of the Invention
benzgjmi Zﬁﬂ'é‘ry goul-1 Eamidpzaleulretisnen®al t thereof for use

in the preparation,of a pharmaceutical conposition
e.g. for use in théethodBas in b) above. According
to a further enbodi

mi & i nFenti pn, the Agents
of the Invention may=He unct or
adj uvant to other therapy, e.é a therapy using a bone
resorption inhibitor, for-@x e as in osteoporosis
therapy, in particular a thergpy enploying calcium a
calcitonin or an anal ogue or “derivative thereof, e.qg.
sal non, eel or human calcitonin, a steroid hornone,

Ri = 2.1gmirafWatsts Syremetra C8aR {1ka0mms detegtian 2260V, 310% to 95% CH,CN

in H,&5h 2REE D 0Ue9% Wf‘ﬂ&ﬁ@iﬁﬂ%niﬂ n) @ SERM (Sel ective

Estrogen Receptor Mdulator) e.g. ral oxifene,
| asof oxi f ene, TSE-424, FC1271, Ti bolone (Livial (r)),

MS: 523 @1y O°Br), an7 anahpg'shereof or PTH, a PTH

Example 140: 1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl]-1H-indole-2,3-dione
0 Br
/\©N
L0/
0]

/

z

Ri = 2.29min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 562 (M+1)* ("°Br), 564 (M+1)* (*'Br)

Example 141: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-oxazol-2-

ylmethyl-1H-benzoimidazole



fragment or a PTH derivative e.g. PTH (1-84), PTH
(1-34), PTH (1-36), PTH (1-38), PTH (1- 3I)NH 2 or PTS
wa2605/0083m t he Agents of the Invention are adnParaPrernsdoo29l
in conjunction with, e.g. as an adjuvant to bone
resorption inhibition therapgygg-dosages for the
co-admnistered inhibitor will of course vary
dependi ng on the type of inhibitor drug enpl oyed, e.g.
whether it is a steroid or,a calcitonin, on the
condition to be treated, ether |t |s a curative or
preventive therapy, o forth.d ai ns
1. A conpound of fakwula J arNraceut i cal ®
acceptable salt or prodru es er thereof: (1) wherein
Rl is selected fromthe gr n)con3|st|ng of optionally
substituted (Cl-C6 al kyl, Iow&r al koxy, | ower

al koxy- | ower al kyl , cycloalkyloxy-lomer al kyl, | ower
t hi oal kyl, | ower al kylthio-Iower alkyl, cycloalkyl,
cycl oal kyl -1 ower alkyl, |ower alkenyl and | ower
R = alalsmwdv)/ateF&Zs AmegY eet qué@rﬁm H@ecwrpm SSUHM, STOOA D $% CHLCN
it 1 onal | substitute m?r al kyl, cycl oal kyl,
in Hig B 12590 & QEV@\?UEP‘ ﬁP‘P(y?te 1aQr9 Minhet eroaryl, aryi -1 ower

al kyl, heteroaryl -1 ower alkyl);
MS: 484 (M+1)" ("°Br), 486 (M+1)* (*'Br)

Example 142: 1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazol-5-yimethyl}-1H-imidazole-2-carbonitrile

N ﬁ:FQ{

/02
O

Ri = 2.24min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 508 (M+1)* ("°Br), 510 (M+1)" (*'Br)

Example 143: 1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl]-1H-imidazole-2-carboxylic acid methylamide



R3 is selected fromthe group consisting of halo,

cyano, optionally substituted (|l ower alkyl, |ower
wablkbwswgs43Bower thi oal kyl, | ower thioal kenyl, aPgi/EP2005/000291
aryl -1 ower al kyl, heteroaryl, |ower alkenyl, |ower

al kynyl, heteroaryl, aryl-lewer alkyl and
heteroaryl -1 ower alkyl and amino); R4 is selected from
the group consisting of H, halo, cyano, hydroxy,

optionally substitut ef_pl (1 ower al kyl, |ower al koxy,
| ower thioal kyl, | owar_thioal kenyl, aryl, heteroaryl,
aryl -1 ower al kyl, teroar51 -1 ower al kyl, al kenyl,

al kynyl and am no) v} 2NgF Bup ing the fornul a
R8-Z- (CHz)n-; whePein Zlrefr e a\di rect bond or
is selected fromthe grouplconsisting of O NH CH2,
CO SO S or S; wherein®8 s selected fromthe
group consisting of optionally substituted (aryl,
het eroaryl, carbocyclic aryls cycl oal kyl,
het er ocycl oal kyl ) ; and wherein nis 0, 1, 2 or 3; R5is
R = s&dreiot(@chténs @yntrhetnyg€8.ud 1:xainen sdeteioof21B:250aMo 1 0%ytar®d% CH;CN
in HZGYrEEr%Vl P.o%%*rl@)ﬁ,aﬁdv&’rﬁffél%ﬁﬂlﬁnﬁ@e‘j (Lower alkyl, 1ower
al koxy, I'ower alkoxy-1Tower alkyl, aryl, heteroaryl,
aryl -1 ower al kyl, heteroaryl-Ilower alkyl, alkenyl,
MS: @OKWMF ansh amnghs1)RE'ws sel ected fromthe group

consi sting of halo, ‘cyano, optionally substituted

(1 ower al kyl, |ower al koxy, |ower thioalkyl, |ower
al kenyl , I ower al kynyl, |ower al koxy-Iower alkyl,
aryl,

Example 144: 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-bromo-4-

trifluoromethyl-1H-benzoimidazole

N E

Br N
N C i
o/
o)

/

Rt = 2.50min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 471 (M+1)" ("°Br), 473 (M+1)" (*'Br)

Example 145: [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-

benzoimidazol-5-yImethyl]-phenyl-amine



heteroaryl, aryl-lower alkyl, heteroaryl-I|ower alkyl
and am no); R7 represents one or nore substituents
wonadspesdant | y sel ected fromthe group consi st PaGE®200EI000291

hal o, hydroxyl, optionally substituted (|ower alkyl,

| ower al koxy, amino, cyano, qgfd carbonyl); the

opti onal substituent or substltuents on R1-R8 being

i ndependently selected fromthe group consisting of

hal ogen, hydroxy, | ower alﬁy nmono or di-| ower

al kyl am no, am nocgrbonyl g glflnyl sul fonyl ,

sul fanyl, nono or ower [al kyl am nocar bonyl, am no,

car boxy, | ower al koxy , C3-Cl18

het er ocycl oal kyl, | owelf | ower

al koxycar bonyl, nitryl, 'l of mhlch except

hal ogen, are independently-optionally substltuted by

one or nore substituents, selected fromthe group

consi sting of hal ogen, hydr oxy, | ower aIkyI nono or

di -1 ower al no, an1nocarbony| sul f (y
Ri= %gﬁmm](y}lategqurgmﬂry Cohdxeimmi qatgg\t,@,n 210- 25 nM, 10% to 95% CH;CN
in H2©|1KYHWWW how pdte N@mIGARPOXY, | ower al koxy,

-Cl2 cycl oal kyl, C3-C18 heterocycl oal kyl, | ower

alkylcarbonyl | ower al koxycarbonyl, nitryl, aryl. 2.
MS: sc@ipiound of formula (11) or a pharmaceutical ®

acceptable salt, or prodrug ester thereof: (I )wherein

Example 146: [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-

benzoimidazol-5-yimethyl]-pyridin-2-yl-amine
F
AN FOF
|
AN N N\
N
R
/O

Rt = 1.97min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 499 (M+1)*

Example 147: 2-{[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yImethyl]-amino}-benzenesulfonamide

FF

@\N N
—e-H R
0=5=0 N <> <

NH, 5 X
o)



Rl is selected fromthe group consisting of optionally
substituted (Cl-C6 al kyl, |ower al koxyl ower al kyl,
woOawsroeadskynyl , | ower thioal kyl -1 ower al kyl, PCT/EP2005/000291
cycl oal kyl -l ower alkyl); R2is lower alkyl; R3is
selected fromthe group congpsgti ng of hal o, cyano,
optionally substituted (I ower al kyl, |ower al koxy,
| ower thioal kyl, |ower thioal kenyl, |ower alkynyl,
aryl and aryl-lower alkyl); R4 is selected fromthe
Ri= gﬁ@mnh ((W@t@'@sjlmgmeoi/ o-a 2ab@nme dateotioroptd-D5@&iN y10% to 95% CH3CN
. t|t te I I aryl -1 ower al kyl,
in H, Fné%tr gs%ﬁé’?gfig kt%ﬁo(\)/@(rxa? kyl) and the group
haV| ng the formul a R‘8 Z(CH2)n- ; wherein Z
MS: B?PQ\F Ats a direct bond or is selected fromthe group
"consisting of O NH, CH2, CO SO S O S; wherein
R 8 is selected fromthe group consisting of
optionally substituted (aryl, pyrazolyl, thiazolyl,
cycl obutyl, tetrazolyl, pyridyl, indazolyl, pyrazinyl,
furanyl, isoxazolyl, pyrrolidinyl, benzimdazolyl,
Exanpte d 42 51-{A-Isopsogylephanyt)-7emethakie t-¢2-meathaxy-athy it 5-phenexyBiethyl-4-
ower alkyl; R6 is selected from
trn‘lu&ﬁ%e h?'l Sk b%@%@f”é JZOl of hal o optionally substituted
(1 owner aI kyl, | ovver

Q@g

O

R = 2.48min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/min)

MS: 499 (M+1)"

Example 149: 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-
yloxymethyl)-4-trifluoromethyl-1H-benzoimidazole

-~y F LF
N0 N
h W/
I
/O
R; = 2.14min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 500 (M+1)*



al koxy, lower al kenyl, lower alkynyl); R 7 represents

one or nore substituents independently selected from
woheosge®sp consi sting of H hal o, hydroxyl, opPComakiog/000291

substituted (lower alkyl, |ower alkoxy, am no, cyano,

and carbonyl); the optional isgbstituent or

substituents on RrR s being i ndependently sel ected

fromthe group consisting of hal ogen, hydroxy, |ower

al kyl, nono or di-I|ower al kylam no, am nocar bonyl

sul finyl, sulfonyl, sulfanyl, nono or di-Iower

al kyl am nocar bonyl, am no, carboxy Iomer al koxy,

C3-C12 cycl oal ky 1 ero cIo ., | ower
Exanwlw%a?r%o(ﬁyﬁoprpw%s R GRATHO A meAT gt Forgprethyt-1h-
benz8inidd¥ot By InSXRE&BA- bEﬁié?@@leon%hﬁdé ndependent |y optional Iy

substituted by one or nore substituents, selected from

the group consi sti of ha Fogen, hydr oxy, | ower alkyl,

nono or di-| ower | am no, am nocarbonyl, sulfinyl,

sul fonyl, nono or o Y ac bonyl, am no,

car boxy, | ower al dﬁcm}o C3 cNoat kyN, C3-Cl18

het er ocycl oal kyl , Imwger al kyl carbonyl, | ower

al koxycarbonyl, nitryl, aryl. 3. A conpound accor di ng

toclaiml or claim2 wherei naos halo, ethyl or

subst ituted methyl. 4. A conpound according to claim

1, selected from
R = 228nnyVatesASnappino bl 2 4Kediym) detesianydhdy2onih 198k teodape CHCN
in H,8LRYkIm +0:05807PAMISR7RE @.OmI/min)

MS: 578 (M+1)"

Example 151: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-

yloxy)-1H-benzoimidazole

Br
N, ©O N
| \>__< >__<
F N
o/
0]

R, = 2.24min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH:CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 496 (M+1)" ("°Br), 498 (M+1)" (*'Br)

The Agents of the Invention, as defined above, e.g., of formula (1), particularly as
exemplified, in free or pharmaceutically acceptable acid addition salt form, exhibit
pharmacological activity and are useful as pharmaceuticals, e.g. for therapy, in the treatment

of diseases and conditions as hereinafter set forth.

Inositol phosphate formation assay:



4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- e
t hyl ) -1H benzoi m dazol e
wa-2bw@3esa3 ( 4- i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- RETRPR®B/000291
fanyl -ethyl)-1 H benzoi m dazol e
4- Br ono- 2- (4-i sopropyl - phenybs-7- met hoxy- 1- (2- met hyl su
| fanyl - et hyl ) - 1H benzoi m dazol e
4- Br ono- 1- cycl opr opyI nmet hyl - 2- (4-1 sopropyl - phenyl )-7-m

h -1Hb

B e BRGNS FP et pymepiaryos. sasiymning receptor
(PcalR}, bempoumdstaz aested in functional assays measuring the inhibition of calcium-
induc%_g E?rq%fqglaoigggﬁ%!a &raion ?nOB&Eg&iBI%EIaseéls}ably {paEnsf}ec)%d WHH lbluman
PcaR4- Brono- 1- et hyl - 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1H- be

b b dntp 24 WSl URIBS POBHENYN PP RS GUIRS Brsiran
Iabelléd Whth PHjinbsied (34 MbginmeihkglurafeBenedium for 24h. After labellmg, cells are
washegpﬂgﬁ yvct)l'i ﬁ_r%% Soiﬁ?%%)z/@f%peeygalgso?utlon (Q,%@’S 138 mM NaCI g/4 mM
KCl, @5 lﬁﬁlmcmdlz, 2-d vivi mgROQ PN mﬁhﬁﬂwsb 7o ARt herEs] ph2r ediioNcubated

H b d
with B B S50 Gp I TOREEPL 20 M WSL{e Hogleeioliapopbegahatase
activityPngst\ombduh@hZel dﬂd@é@%lﬂ@tek %'efd}e LEARRARY Pcm W'S) 5 ﬁﬂ\)irbaluum

et hoxy- 1- ( 2- net hoxy- et hg -i_H benzoi m dazol - P/ P
and lqﬂubatlons continued for further 20 min. Thereafter, cells are extracfed with 10 mM ice-

cold fgrnﬁlé'abﬁicé?{dQHUétopmhétez deﬁ‘Fe'Elcé’Fé( dbtelmed Ugﬁb%ﬁh Slhgrge

Y) -1- oxy-et hyl)-1Hbenzoi m dazol e
Chro”@t?@ashbﬁ'ﬁ%ﬁ%&WW'@Hw §OWLING- | sopr opyl - phenyl ) - 7- net h
oxy 1 (2 met hoxy-ethyl )-1 Hbenzoi m dazol e
yl - 2- (4 I sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
Assay @( Hgtrla):eliulqwr FRerAivdazol e
An all@rr@tlb%( Lne@hc(d"to'd“e@&l‘rﬁ’r@/ént%’&{% kit thePRGEROOAs Lt iR EisRNY the

hyl ) - 1H- benzoi m dazol
'nh'b'T@FE‘?fHW%Q?I”ﬁ'éh%'C'Qmﬁmnﬁ@Gﬁrﬁi'ﬁwlat@% By gkiyaceliver eRisiym1 - (2-

CCL3TBILRBAs € 58BN hrahstdRENAM RIHAEOLLR are seeded at 40°000 cells /well into
96-well Viewplates and incubated for 24 hours. Medium is then removed and replaced with
fresh medium containing 2 yM Fluo-3 AM (Molecular Probes, Leiden, The Netherlands), In
routine experiments, cells are incubated at 37°C, 5 % CO, for 1 h. Afterwards, plates are
washed twice with mHBS and wells are refilled with 100 ul mHBS containing the test
compounds. Incubation is continued at room temperature for 15 minutes. To record changes
of intracellular free calcium, plates are transferred to fluorescence-imaging plate reader
(Molecular Devices, Sunnyvale, CA, USA). A baseline consisting in 5 measurements of 0.4
seconds each (laser excitation 488 nm) is recorded. Cells are then stimulated with calcium

(2.5 mM final), and fluorescence changes recorded over a period of 3 minutes.

When measured in the above assays, Agents of the Invention typically have ICsgs in

the range from about 1000 nM down to about 10 nM or .less.

It is now well established that controlled treatment of patients with parathyroid hormone
(PTH) and analogues and fragments thereof can have a pronounced anabolic effect on bone

formation. Thus compounds which promote PTH release, such as the Agents of the



4- Br ono- 2- (4- cycl opropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hox
y-et hyl)-1H benzoi m dazol e

wa-283m6832- (4- cycl opr opyl - phenyl ) - 7- net hoxy- 1- peTmRRWF/000291
sul fanyl - et hyl ) - 1H benzoi m dazol e
4- Br ono- 1- cycl opr opyl nmet hyl.-412g(4- cycl opr opyl - phenyl ) -7
-met hoxy-1 H benzoi m dazol e
5- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-

th b id
inve o o HEE ooy BN EE oo AR ions R PRBR Y En ase Aesapiated
with iereaeed ghiriuin &émﬁmﬁmrmm;ﬁm:n&)r r1]n WhlIC;] st71mulatt|(r)]n of bcine( fgrmatlon and
- phenyl ) - 7- met hoxy- 1- ( 2- ne
caloify gl Ry Bane BT darol b6 Y
4, 5-Di brono- 2- (4- |sopropyl 2- met hoxy phenyl ) - 7- met hoxy
eth n20|

Ageris pls TR o el P E g e a6 ing i tasae 41 bona
cond@loR®hichtdny |a§sdd|2'ét§ﬁﬂmﬁ)ﬁrméb%é@lc§lcwm depletlon or resorptlon ortmh which
0do- 1 SO -ne X
Stim QP B9 TG0 e gLy IO ITORO0F 9B g, &0 Getpoporosis
of vaBiew @endsiseea)n thenile, Wr’b@éusal dodt- ﬂi@hb@@éaﬁﬁobyﬂ-t}a&nétfcl tdused by

uor opret hyl - 1Hbenzoi m d
old age gf BhH2 'C%)?Iﬂrﬁiﬂrﬂbﬁf?FPWért'H%t'vﬁw(ﬁa‘?tg@ﬁr Qﬁ;wpaﬂwe mﬂh’dmg gRute and

chro@é B@l@%@ssb&nbféd%f%‘éﬁéﬂ'demé]%@héﬁ @@?e@Lrﬂalama perlodontal bone
4- Br onp- 5-i odo- 2- (4-i sopr opy )-7- rrethox é
is

loss gt hiieyosst #A - aﬂtm %ﬁrz%sftﬁqqﬁgnfg\? grh f%p%/reatmg hypopara hyron
5- Br ono- 4- et hynyl - 2- (4- |sopropyl phenyl) 7- met hoxy- 1- (
2- met hoxy-et hyl ) - 1H benzoi m dazo
Further (j@e?%‘c‘tﬁﬂ"tﬁWFQrBﬁ'@rY@T'ﬁh PighE b 85@5}’5"1’@@ oI HepiedHycledas p) sejzures,

strokb" Rz AU 4] %éﬂa?coﬁd ‘ﬁﬂur@oﬁtho&lblnﬁ‘duced nerve cell damage such as in
Br ono- 2- (4-1 sopr opyl ‘o - 7- met hoxy- 1- ( 2- net hoxy-
e

Card‘é? Rifest-of neopRialGsiras§aoR) @sgneg@fjg@@ﬂqr@tmeéjlseases such as
AlzhétmBF @H@egﬁé |Hifﬁﬁﬁglt3n éﬂilée%%’él‘iﬁ?%ﬂ(@ﬁ@ﬁ"x lilsehsdeidnantia Imligcle

- et hoxy- et h benzoi m dazol e
tension, depressmn anX|ety, panic disorder, obsessive-compulsive disorder, post-traumatic

stress disorder, schizophrenia, neuroleptic malignant syndrome, congestive heart failure;
hypertension; gut motility disorders such as diarrhea, and spastic colon and dermatological

disorders, e.g. in tissue healing, for example burns, ulcerations and wounds.

The Agents of the Invention are particularly indicated for preventing or freating osteoporosis

of various genesis.

For all the above uses, an indicated daily dosage is in the range from about 0.03 to about
1000 mg, preferably , more preferably 0.03 to 30, yet more preferably 0.1 to 10 mg of a
compound of the invention. Agents of the Invention may be administered twice a day or up

to twice a week.

The Agents of the Invention may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the
same order of activity as the free compounds. The present invention also provides a
pharmaceutical composition comprising an Agent of the Invention in free base form or in

pharmaceutically acceptable salt form in association with a pharmaceutically acceptable



5- Benzyl - 4- br ono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy-1- (2
- met hoxy- et hyl ) - 1H benzoi m dazol e
WO-2B8WE§433 4- | 0odo- 2- (4-i sopropyl - phenyl ) - 7- met hegyAEP2(02/400291
nmet hoxy- et hyl ) - 1H benzoi m dazol e
5- Benzyl - 4- et hyny! - 2- (4-i sepeppyl - pheny!) - 7- net hoxy- 1-
(2- met hoxy- et hyl) - 1H benzoi m dazol e
4- Et hynyl - 2 (4-1isopr opyI phenyl ) - 7- met hoxy- 5- ( 2- net hox

- Y- benzyl) nmet h -e
dllueﬁt_cgrcgﬁ}ole_r S l{\c?maosl %}h yqu%hﬁ?&zlﬁ) 'Eﬂ?\g hgl marine(ZThe
Agermabhhﬂ‘}ﬂ\ehtngﬂ nad Hetudmmstme{mmue/ conventional route for example
oo oS AT GRS bt o, RO TR 5 oy, or
exanfpldBInah® fdrm( F-thbletsroochpsutad Jr-i2 a(transderprab masalpdrengippogitary form.
et hoxy- 1- (2- met hoxy-et hyl ) - 1Hbenzoi m dazol e
4- Br onp- 5- (3-chl oro- benzyl ) - 2- (4-i sopropyl - phenyl )-7-m
In acedrdarse it Prerfetdgony-teé bydspatlinleetizo furindapalvieiksBr ono- 2- (
4-1i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-ethyl )-5-th
i azol - 2-yl met hyl - 1Hbenzoi m dazol e
a) 4arBAgGIm obthedntertioh lov aphaheaytidalld atdeptsop salpHer@itdose as a
- 7- met hoxy- 1- (2- net hoxy- et hyl ) - 1Hbenzoi m dazol e
pharmpaggigd) 2- (4- i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-pyridi n-3-yl nmet hyl - 1Hbenzoi m dazol e
4- Br ono- 4-i sopro met x (2- et hoxy-
) Gt RyIPISo D oHTRD o0 TEPIR Fote B P Ted AR A Gases i a
subje‘l:t ﬁrr@é@ o?s(xéh ﬂréélﬁfeﬂpwrndmﬁ@fhbal c5m deéﬁédhﬂﬁi%féﬂnﬁlt@}ééld ké@bjec:'c an
yl)-7-me - met hoxyet h 1H bepnzoi m
effeCHVGB?'BPr‘dﬁt?f @ﬂA%Bb‘Pde?I'nVﬁHWr)a @‘aﬁ%{tﬁé%éccﬂef’%?% sgjighereof;
nzyl)-7-met hoxy- 1- (2- net hoxyet hyl ) - 1H benzoi m dazol e
c) an Agent of the Invention or a pharmaceutically acceptable salt thereof for use in the

preparation of a pharmaceutical composition e.g. for use in the method as in b) above.

According to a further embodiment of the invention, the Agents of the Invention may be
employed as adjunct or adjuvant to other therapy, e.g. a therapy using a bone resorption
inhibitor, for example as in osteoporosis therapy, in particular a therapy employing calcium, a
calcitonin or an analogue or derivative thereof, e.g. salmon, eel or human calcitonin, a
steroid hormone, e.g. an estrogen, a partial estrogen agonist or estrogen-gestagen
combination, a SERM (Selective Estrogen Receptor Modulator) e.g. raloxifene, lasofoxifene,
TSE-424, FC1271, Tibolone (Livial ®), vitamin D or an analog thereof or PTH, a PTH
fragment or a PTH derivative e.g. PTH (1-84), PTH (1-34), PTH (1-36), PTH (1-38), PTH (1-
31)NH, or PTS 893.

When the Agents of the Invention are administered in conjunction with, e.g. as an adjuvant
to bone resorption inhibition therapy, dosages for the co-administered inhibitor will of course
vary depending on the type of inhibitor drug employed, e.g. whether it is a steroid or a
calcitonin, on the condition to be treated, whether it is a curative or preventive therapy, on

the regimen and so forth.



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-pyridin-2-yl nmet hyl - 1Hbenzoi m dazol e

wa-2bw3esa3 ( 4- i sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- FETR®X005/000291
enzyl ) - 1-(2-met hoxy- et hyl)-1Hbenzoi m dazol e
4- Br ono- 2- (4-i sopropyl - pheny2g - 7- met hoxy- 5- ( 2- met hoxy-
benzyl) - 1-(2- nmet hoxy- et hyl ) - 1Hbenzoi m dazol e
4- Br onp- 5- ( 3, 4- di net hoxy- benzyl ) - 2-(4-i sopropyl - phenyl
)-7-nethoxy-1-(2-nethoxy- ¥b 1H benzoi m dazol e
4- Br ono- 2- (4-i sopropyl - pheny 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-( 3- nethoxy pyridin-2- ylnmethyl)-1

benzoi
& a2 Ry 6. phasmPRYca HESRAPIEY TR Qg e st
thereoffet hoxy-et hyl ) -1
H benzoi m dazol e4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- et ho
Xy-5-( 3- net hoxy- benzyl ) -1-(2- met hoxy- et hyl ) - 1Hbenzoi m
dazol e R3
[ 4- Br ono- 2- (4-i sogyopyll- phepyl ) Rhet hoxy- 1- (2- net hoxy
-ethyl)-1H benzoi m dg
nmet hoxy- phenyl ) - met ha d
[ 4- Br onp- 2- (4-i sopsGpyH<phéhyl ) -
-ethyl)-1 H benzoi m daggl - 5Ryl | - (2-
nmet hoxy- phenyl ) - met hanone
4- Brono- 2- (4-i sopropyl - pheny})) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-(1-phenyl -ethyl)-1 Hben20| m dazol e
wher@in| odo- 2- ( 4- i sopropyl - phenyl') - 7- met hoxy- 1- ( 2- met hoxy- e
t hyl ) -1H benzoi m dazol e-5- car boni t ri l e
2- (4-1 sopropyl - phenyl ) -7- nethox¥ - met hoxy- et hyl ) -
R1 is|gelssteddram thezarper gorsistivg oif epiionally substltuted (C4-Cs alkyl, Iower alkoxy,

lower alkoxy-lower alkyl, cycloalkyloxy-lower alkyl, lower thioalkyl, lower alkyithio-lower alkyl,

t hoxy- 1- ( 2- met hoxy

cycloalkyl, cycloalkyl-lower alkyl, lower alkenyl and lower alkynyl);

R2 is selected from the group consisting of optionally substituted (lower alkyl, cycloalkyl,

cycloalkyl-lower alkyl, aryl, heteroaryl, aryl-lower alkyl, heteroaryl-lower alkyl);

R3 is selected from the group consisting of halo, cyano, optionally substituted (lower alkyl,
lower alkoxy, lower thioalkyl, lower thioalkenyl, aryl, aryl-lower alkyl, heteroaryl, lower
alkenyl, lower alkynyl, heteroaryl, aryl-lower alkyl and heteroaryl-lower alkyl and amino);

R4 is selected from the group consisting of H, halo, cyano, hydroxy, optionally substituted
(lower alkyl, lower alkoxy, lower thioalkyl, lower thioalkenyl, aryl, heteroaryl, aryl-lower alkyl,
heteroaryl-lower alkyl, alkenyl, alkynyl and amino) and the group having the formula R8-Z-

(CHZ)n';

wherein Z represents a direct bond or is selected from the group consisting of O, NH, CHy,
CO, SO, SO or S;
wherein R8 is selected from the group consisting of optionally substituted (aryl, heteroaryl,

carbocyclic aryl, cycloalkyl, heterocycloalkyl);



4-1 sobutyl -2-(4-isopropyl - phenyl ) -7-met hoxy-1-(2- met ho
xy-et hyl)-1H benzoi m dazol e

WO-28B6WE§433 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( PEMEPRH®RP00291
-ethyl)-1H benzoi m dazol e
4, 7-D brono-2-(4-isopropyl -ppenyl ) - 1- (2- met hoxy- et hyl )
- 1H benzoi m dazol e
4, 7- Di br ono- 2- (4-i sopropyl - phenyl ) - 1- ( 2- met hoxy- et hyl )

d H-Ibenlgg)l ' azg

an Vﬂ‘eé‘?ar% ?1 s propyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-

et hyl ) -5-phenyl - 1H benzoi m dazol e

et R N
(loweBalkgk Blm@ﬁlafkax& %wawkcg@yd)w@mkw iaryl 7] l;éféﬁo?%)’arﬂl-l(;@eﬁé?k)mo
oi m - eno
heterglrgflaw% é'k% 'E?&\é'r%w ﬁ?ﬂfje?f?'ln '7- rrgt hoxy- 1- ( 2- met hoxy-
et hyl ) -5-(3-net hoxy phenyl ) - 1Hbenzoi m dazol e3-[ 4- Brono
R6 5 BRISB S T GaO1E SOUR THOKL Aot Ok B G St e dorer atky,
!ower”eﬂl{o‘ky Bbwarpmi’oeméw umramﬁlyr wv\%rmalk)/nﬂ IR aKyxyliolver zﬁlWl haxyl,

1) - 1H benzoi mi d benzoic acid eth
heterg%’y@lar% o)wer alkyl, hzetelroarquower alky! aLd amlnoz) ! !

4- Br ono- 2- (4 i sopropyl - phenyl ) - 7- et hoxy 1- (2- et hoxy-
ethI% yridi n-3-yl - 1Hbenzoi m dazo
R7 regrqsgn Wrmr@ ﬁ“gﬁtﬁ\*%?!ﬂdﬁﬁ%’?ﬂﬂnﬂy ?e'ﬁ%tﬁﬁ 6’)@91 tfe(giQ‘fPe‘f%'St'”g of
H, haley h§drex1) optionBRNG istiutlRZ@wep aldyl, towke BERRY, tahih€, cyano, and

carbonyl);

the optional substituent or substituents on R1-R8 being independently selected from the
group consisting of halogen, hydroxy, lower alkyl, mono or di-lower alkylamino,
aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di-lower alkylaminocarbonyl, amino,
carboxy, lower alkoxy, C3-C4 cycloalkyl, C5-C4g heterocycloalkyl, lower alkylcarbonyl, lower
alkoxycarbonyl, nitryl, aryl; all of which, except halogen, are independently optionally
substituted by one or more substituents, selected from the group consisting of halogen,
hydroxy, lower alkyl, mono or di-lower alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl,
mono or di-lower alkylaminocarbonyl, amino, carboxy, lower alkoxy, C;-C4, cycloalkyl, C5-Cis

heterocycloalkyl, lower alkylcarbonyl, lower atkoxycarbonyl, nitryl, aryl.

2. A compound of formula (I') or a pharmaceutically acceptable salt, or prodrug ester

thereof:



1-{5-[4-Brono- 2- (4-isopropyl - phenyl ) -7-met hoxy- 1- (2- me
t hoxy-et hyl) - 1H benzoi m dazol - 5-
wR2)05268m88 hoxy- phenyl } - et hanone PCT/EP2005/000291

2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
xy-ethyl)-1 H benzoi m dazol-4180yl ] - benzonitrile
2-(4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
- (3- met hoxy- phenyl ) - 1Hoenzoi m dazol e
4-1 o0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- e
t hyl)-5-pyridi n-4-yl - 1Hbenzoi m dazol e

wherdinBr ono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-

R, is%te:[‘%c'tt%dyﬁgﬁh Feoh Lcioﬁ]gfé@rigg+f obtionally substituted (C:-Cs alkyl, lower alkoxy-
loweral Byl odnwebalkynyt dawodr-thioglkpiowgl alRd (cycloalbprlopet alpiignyl ) - 7
- met hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hbenzoi m dazol e
4- Br onp- 5- (4- br ono- 5- net hyl - pyrazol - 1-yl met hyl ) - 2- (4-1i
R’, isSopegdt- phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy- et hyl ) - 1H benzoi m dazol e
4- Br ono- 5- (4- br ono- 3- net hyl - pyrazol - 1-yl net hyl ) - 2- (4-i
R’; isssaigotaay/fror s gloup Consibiiraxef-hbid, 2yano, optionally substituted (lower alkyl,

hoxy- et hyl ) - 1H benzoi m dazol e4- Br onp- 5- ( 3, 5- di net
ower Sy 25t ST YT T RoFR <G F oIS b REA A v
-1-(2- methoxy-ethyl)-1 H benzoi m dazole
R's |slfe|[l%gq%{)f%}no Pi@ @Béghggﬁ'ggc%f lh)agﬂzﬁgqqugﬂ? _|c>rI1%lﬂ9// lsﬂlg)sr’gi(tequcli 2l<_nwer alkyl,
aryl, Btyl-lshWvazRY e hStefeting Optkicry@mviér alkhly bn@ Hieegroup having the formula R's-
Z(CHZ)n";

wherein Z represents a direct bond or is selected from the group consisting of O, NH, CH,,
CO, SO, SO, 0r S;

wherein R’g is selected from the group consisting of optionally substituted (aryl, pyrazolyl,
thiazolyl, cyclobutyl, tetrazolyl, pyridyl, indazolyl, pyrazinyl, furanyl, isoxazolyl, pyrrolidinyl,
benzimidazolyl, imidazolyl, oxazolyl);

and whereinnis 0, 1, 2 or 3;

R’s is H, halo, or lower alkyl,

R’s is selected from the group consisting of halo, optionally substituted (lower alkyl, lower

alkoxy, lower alkenyl, lower alkynyl);

R’; represents one or more substituents independently selected from the group consisting of
H, halo, hydroxyl, optionally substituted (lower alkyl, lower alkoxy, amino, cyano, and

carbonyl);

the optional substituent or substituents on R'1-R’s being independently selected from the

group consisting of halogen, hydroxy, lower alkyl, mono or di-lower alkylamino,



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) -5-(2-nmet hoxynet hyl i m dazol - 1-ylnmethyl)-1
woRkbsnsei3si dazol e PCT/EP2005/000291

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 5- (2- net hyl sul f anyl -i181 dazol -

1-yl met hyl) - 1H benzoi m dazol e

1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho

aminéﬁ%@%! S)Mf':é‘g%ﬁ*ﬂ%g@g :smféjn% %116n%'orydi-mel?%*klyfailninocarbonyl, amino,
carbdkyBloaapalRexyd G, shpeyapydikyb (G s he@rqm’t:lmebkyl-, bw(e2 -altkgtcadoopy!, lower
alkoxﬁé:%éh%yé?rmgﬁa%gf EP{ LF v%ifcﬁ,néchStrhza%g{Qn(,j Qrzeollﬂaep]e'n)ﬁlew g%o)‘néli"y
substuBdWyon2-dréndre epbstiyeénty reeigcted fiorg ragriobpicessistirignflhalgen,

hydro%/?llgwﬁggl%@i&%g%{ hﬁ%lg%g{élg@%h%%%wgﬁ%)onyl, sulfinyl, sulfonyl, mono or
di-lovéer%ﬂl@lﬁﬁniﬁoc(%bér@n ROy, | capdagyloyver/alk@tyh ¥+ Seychrated, Ity

heterﬁgy? o mI ?\Qzﬁ%);:%l@i%%?i%)%r@&ﬁ%arbonyl, nitryl, aryl.
3- [ 4- Er ono- 1- éz- hydr oxy- et hyl ) -2-(4-isopropyl - phenyl) -
- met hoxy- 1H benzoi m.dazol - 5- L :
3. i RO a5 ER A 8. HOCF BLX YPiEins Palongi i or subptipted
methgr [ 4- Bronmo- 5-im dazo[ 4, 5- b] pyri di n-3-yl met hyl - 2- (4-i so
propyl - phenyl ) - 7- met hoxybenzoi m dazol - 1-yl]-ethanol

4. A compound according to claim 1, selected from:

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)- 1H-benzoimidazole
4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-benzoimidazole
4-Bromo-1-cyclopropylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole
4-Bromo-1-propyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole
4-Bromo-1-butyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole
4-Bromo-1-ethyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole
{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-benzoimidazol-1-yl}-ethyl}-dimethyl-amine
4-Chloro-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

2-(4-lsopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-phenyl-1H-benzoimidazole



2-[4- Brono- 5-i ndazol - 1-yl net hyl - 2- (4-i sopropyl - phenyl)
- 7- met hoxy- benzoi m dazol - 1-yl ] - et hanol
wa-2pes/0B84380- 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 5PCBAERRI08400291
| -tetrazol - 2-y! net hyl ) -
benzoi m dazol - 1-yl ] - et hanot 43Br ono- 5- (4- br ono- 5- et hyl
-pyrazol - 1-yl nmet hyl ) - 2- (4- cycl opr opyl - phenyl ) - 7- met hox
y-1-(2- nethoxy-ethyl)-1 H benzoi m dazol e
4- Br onp- 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 5- (4- net hyl - p
yrazol - 1-yl net hyl ) - 1- ( 2-
3-[2- @Q&Qéﬂ)ﬁ% éjfh%HM 788 &thbly- Li2-hre f@ti%zﬂh-‘benzmmldazol 4-yl}-phenol
i sopr opoxyret hyl - 2- (4 i sopropyl - phenyl ) %
t hoxy 1 (2- met hoxy- et hyl ) - 1Hbenzoi m dazol e
2-(4- I%obl%pﬁfﬁ'@hyl?—ﬂrﬂeﬂhsgpﬂwyl -rrektteaxyeth oy R hdryRy - hathory-Bthyl)-1H-
b %qu -1 H benzoi m dazol - 5-
enzgl Zﬁ{vﬁ] pyrrolidin-2-one
4- Brono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
- | I
4'(3%%%%8% gnﬁg’l ny{h %&g %@iﬁg-ﬁ%?.@btg%gw rrhethoxpl)eﬂyl) ot
benzpiowgezolg 2- met hoxy- et hyl ) - 1Hbenzoi m dazol e
5- Benzyl 2- (4-isopropyl - phenyl ) - 7- nethoxy 1- (2- met hoxy
)-4-trifluoranmethyl-1Hpenzoi m d%
4- Meﬂiy( a (ﬂmmﬁmh%war?ym)?thﬁxvrﬂf@dsa?ﬁhsxvcgf Wst! Ho@&PZB@HQ%OJe
1 (2-met hoxy-ethyl ) - 4-
fl uorone
syl 441|sgampe4£§)¥eryﬁ§ ok i U A
-pyridin-2-ylnmethyl-4-trifluoronethyl -
4-Ethylsulfanyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Bromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Bromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-benzoimidazole
4-Bromo-1-cyclopropylmethyl-2-(4-cyclopropyl-phenyl)-7-methoxy-1H-benzoimidazole
5-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4,5-Dibromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4,5-Dibromo-2-(4-cyclopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4,5-Dibromo-2-(4-isopropyl-2-methoxy-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole
4-lodo-5-bromo-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-1H-benzoimidazole

5-Bromo-4-iodo-2-(4-isopropyl-2-methoxy-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole



1H benzoi m dazol e
2- (4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
wopyrsased33 1- yl net hyl - 4-trifl uoronet hyl - PCT/EP2005/000291
1H benzoi m dazol e
4- Br ono- 2- (4-i sopropyl - phenys3 = 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenoxy net hyl - 1H benzoi m dazol e
2-{2-[ 4- Bronp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- e
t hoxy- et hyl ) - 1Hbenzoi m dazol -
4-BrdmoR i idoprody-pheny)k F-methoamd H2-nf&h pxi-Bhplpd-taf yoromns thg b
benz%il -i(%gg@/l ) - 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hbenzoi m daz
[rag? y1 met hoxy] - phenoxy} - et hanol
{2-[ 4-Brono- 2- (4-isopropyl - phenyl)-7-met hoxy-1-(2-neth

4-Brdﬁa’r% %&Qé%@%\ﬁfgﬁi}{ﬂ}é%ﬁ%wwﬁenyl)-?-methoxy-5-triﬂuoromethyl-1 H-

1T - met hano
benz§imigazple. Br onp- 2- (4- i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- me
t hoxy- et hyl ) - 1Hbenzoi m dazol -

5- h - ph [ }- ], d .
a-Brond SR DIy KBy FISOHE ! P popesipiazot
xy-ethyl)-1H benzoi m dazol -5- yl net hoxy] - benzam de
5-Bro§n§/ cgéteﬁ{yﬁypa-%ﬁ{ségLo}gfénﬁegﬁbgﬁﬂgm&))1 (o TRERVetthyif-?rBhBAmidazole
yl met hoxy] - benzenesul f onam de
2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazole-5-carbonitrile

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-5-

carbonitrile
4-Bromo-5-fluoro-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
5-Benzyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
5-Benzyl-4-iodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
5-Benzyl-4-ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Ethynyl-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyi)-1 -(2-methoxy-ethyl)-1H-

benzoimidazole
4-Bromo-5-ethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Bromo-5-cyclobutylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-5-(3-fluoro-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-5-(3-chloro-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met ho

xy-et hyl)-1H benzoi m dazol - 5- yl net hoxy] - phenyl am ne
WQ-2@B/6843Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hox peTAP20068800291

t hoxy- et hyl ) - 1Hbenzoi m dazol -

5-yl met hoxy] - phenyl } - et hanon® -

2-[ 4-Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho

xy-et hyl)-1H benzoi m dazol - 5- yl net hoxy] - phenol

2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho

Xy-et hyl)-1H ben zoi m dazol - 5-yl met hoxy] - pyri di n- 3- ol

- Br e R B P A G L ey 1H
benzdimBlagats- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 5- (2- net hoxyphenoxymet hyl ) - 1H benzoi mi dazol e
4_Brog%,&g@,E@?@ﬁé@h%{%gé{ggﬁ[‘ By1)-7 TSR V2 et ety 1H-
benzdihieizBrexy] - 2- met hyl - phenyl } - met hanol 4- Br ono- 2- (4-i sopr

opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -5- (pyri di n-

3-yl oxynet hyl ) - 1Hbenzoi m dazol e
4-BrofndB2-g4rsoRrdpsHpissoyh) oy thohedy(RmShg-atet hamegdinfoylyethyh 1H-

thyl)-7-m
benz@ﬁﬁ&%ﬁg_ﬁl_ (2- nmet hoxy- et hyl ) -1H benzoi m dazol e
. 2-{3-[4-Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- me

4-Brdn2%Y 2-RoB¥dpy - S ) Z7amBH 8791 (2-methoxy-ethyl)-5-(2-methylsulfanyl-benzyl)-

1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-benzyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-benzyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-2-yImethyl-1H-
benzoimidazole

4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1-(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1-(2-methoxy-ethyl)-1H-
benzoimidazole

4-Bromo-5-(3,4-dimethoxy-benzyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-
1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-pyridin-2-
yimethyl)-1H-benzoimidazole

5-Benzyl-4-ethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole



5-yl met hoxy] - phenoxy} - et hanol
2-{2-[4-Brono-2-(4-isopropyl - phenyl ) -7-nmet hoxy-1-(2-ne
wohaesyee3hyl ) - 1H benzoi m dazol - 5- PCT/EP2005/000291

yl met hoxy] - phenyl } - acet am de

2-{2-[2-(4-1sopropyl - phenylL}135-met hoxy- 1- ( 2- net hoxy- et

hyl)-4-trifluoronethyl-1Hbenzoi m dazol -

5-yl met hoxy] - phenoxy} - et hanol

2-{2-[2-(4-1sopropyl - phenyl)-7-met hoxy- 1- ( 2- net hoxy- et
4-Brdwd-p-(4-igaprépyiro henyidt hyettiokdp Sn@an athdazbénzyl)-1-(2-methoxy-ethyl)-1H-

benz?ﬁ@%&oxy] phenyl } - et hanol

ono- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy
-ethyl)-1H benzo i m dazol - 5-yl net hyl ] - phenyl - am ne

[4- BEoﬁ]\%cﬁQ l‘%ﬁf"r’so%rc(pﬂrr bR IR HRREAY R metn BB QA1 bi=Hehz BRI 5-y1]-(

methpxy-pReH)- '”BetVP'ﬁ%“tenyl ] - (2- net hanesul f onyl - phenyl ) - ami ne
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

-et hyl )-1H benzo -
4B T <OB IR Ry T TS e 3L R ARt BHy T Hemgpiisarak -y
methyky-plaemyhenethanone

2-(2-{[4-Brono-2-(4-isopropyl -phenyl)-7-nmet hoxy-1-(2-m

et hoxy-. et hyl ) - 1H benzoi m dazol - 5-
4-Bropherdt(Aysdprenyi-plagnypivemetHoxad e@ansttiexy-ethyl)-5-(1-phenyl-ethyl)-1H-
benzgln{:cﬁa‘lzoﬁr ono- 2- (4 i sopropyl - phenyl ) - 7- net hoxy- 1- (2- net h

oxy-ethyl)-1H be
4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazole-5-
carbonitrile
2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole-4-carbonitrile
4-Isobutyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazole
4,7-Dibromo-2-(4-isopropyl-phenyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole
4,7-Dibromo-2-(4-isopropyl-phenyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenyl-1H-benzoimidazole

4-Bromo-5-(3,4-dimethoxy-phenyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-
1H-benzoimidazole

3-[4-Bromo-2-(4-isopropyl-phenyi)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl}-
phenol

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-phenyl)-1H-
benzoimidazole



nzoi m dazol - 5-yl net hyl ] - am no} - benzenesul foni ¢ aci d

[ 4- Bronp- 2- (4-i sopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met hoxy
woebime$433 H- benzo PCT/EP2005/000291

i m dazol - 5-yl et hyl ] - (2-fl uoro- phenyl ) -an ne[ 4- Br onp- 2

-(4-isopropyl - phenyl ) -7-nmethegy- 1- (2- met hoxy-et hyl )-1H

-benzo i m dazol -5-yl net hyl ] - pyridi n-2-yl -am ne

2-{[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy-1- (2-met h

oxy-ethyl)-1 H benzoi m dazol - 5- o
3-[4-Broma-Byf JsoprenybpherhzoMmethexyd -@enéipxiesthigh-1H-benzoimidazol-5-yl]-

benz[)i% a%rdoémyl%sﬁé} i sopropyl - phenyl) - 7- met hoxy- 1- ( 2- met hoxy
yl)-1H benzo

[ m dazol 5-yl met hyl ] - pyri di n- 3-yl - am ne
4-[4-Bronky- Ql(@ﬂs%pfdbyi p@@fy@p&hwepm;mL()z=n?fetﬁe>wn@mw)-1H(t%n&emgam-s-yu-

benzpﬁaaéll %PY]]§S rret hyl ] - met hyl - phenyl -am ne
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

4 Brarfd ks b RARN T et h@n@%&w PRSIV SRSy Yt
benzgirrﬁtzaz{o[ez (4-1 sopr opyI phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- e

thyI ) 4-trifluoronethyl- 1Hbenzoi m' dazol

hyl ] - am no} - phenyl ) - acet
o - BrEmOrE G REPRY - PR T Eret R Ryt IO et Ao YA 70511

benzénitrid f | uoronet hyl -1 H benzoi m dazol -

5-yl met hyl ] - (2- met hanesul f onyl - phenyl ) - am ne
1-{5-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

yl]-2-methoxy-phenyl}-ethanone

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-

benzonitrile

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-phenyl)-1H-
benzoimidazole

4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-4-yl-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(4-methyl-pyrazol-1-
ylmethyl)-1H-benzoimidazol

4-Bromo-5-imidazol-1-ylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

benzoimidazole

4-Bromo-5-(4-bromo-5-methyl-pyrazol-1-yimethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

4-Bromo-5-(4-bromo-3-methyl-pyrazol-1-ylmethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole



[ 2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -
4-trifluoronethyl-1 H benzoi m dazol -
wo-29i5rme843y1 | - [ 2- ( 2- nmet hanesul f onyl - et hyl ) - phenpCTARRI08600291

1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
-(2-met hoxy-ethyl)-1 H benzgigpi-dazol - 5-
yl met hyl ] - 1H i m dazol e- 2- carboxylic acid nethyl ester
1-[ 4-Brono- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1
-(2-met hoxy-ethyl)-1 H benzoi m dazol - 5-

4-Brothorst (B)8-dimEbhyil-pychaziel glnﬂétm/@mcfbe'ysbpropﬂqdhényﬂbm@mbm 42

metq%ﬁ%)%’;@@?%%%ﬁgézg),gopr opy! - phenyl) - et hoxy- 1-  2- e

€nzoi m dazol -
yl met hyl ] - 1Hi m dazol - 2-yl } - et hanone

1-[4- érdnﬁ‘o $r9rm95% Hg %m@qngﬁoexbmpﬁgﬂmwn F-riEh&ex V- behZifRiabe-5-

Y'memyﬂét*h‘jﬂ'cfazl?ﬁ 2radioxvis aniptIHEAI88r onp- 2- (4- | sopr opyl - ph

enyl ) 7- met hoxy- 1- (2- met hoxy- et hyl) - 5- oxazol - 2- yl met hy

nzoim ol

4-Brgyn A G AReoY PR FHBAP TR SR e o Rty
imidagpt- ety mydthyl )t 1 H-deepaiaiidazdez ol - 5-

yl met hyl ] - 1H i mi dazol e- 2-carbonitrile

1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) -7-met hoxy-1
4-Brorp@-2rfdisuprgpye-phgny))-1-metieZlo(2nhdihzgy-eyl)-5-(2-methylsulfanyl-imidazol-

1 -vinYdt bbaddimids-g@zol e- 2- carboxylic acid nethyl am de
yn%Z/ rEQEP)J{];S(oprr]opyr ﬁenyl) 7- met hoxy- 1- ( 2- met hoxy-ethyl ) -5

-brono-4-trifluoronethyl - 1Hbenzoi m dazol e
1-[4-Blomk 2! &@%wi I@é’?f'p‘_ b)rreﬂTdS@ﬂb(QWetﬂ»m(yZetHW hexperebiiidazol-5-

| uor o -
ylme’ﬂwh ﬂJbenZOIm az enzoi m dazol -5

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-
benzoimidazol-1-ylmethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-benzoimidazol-1-yImethyl)-7-methoxy-
1-(2-methoxy-ethyl)-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzoimidazol-1-ylmethyl)-1-(2-
methoxy-ethyl)-1H-benzoimidazole

3-[4-Bromo-1-(2-hydroxy-ethyl)-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazol-5-
yimethyl]-3H-imidazole-4-carboxylic acid methyl ester

2-[4-Bromo-5-imidazo[4,5-b]pyridin-3-ylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-
benzoimidazol-1-yl]-ethanol

2-[4-Bromo-5-indazol-1-ylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-benzoimidazol-1-yl]-

ethanol

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(5-methyl-tetrazol-2-ylmethyl)-
benzoimidazol-1-yl}-ethanol



yl met hyl ] - phenyl - am ne
[ 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -
Wa-20051068438r onet hyl - 1H benzoi m dazol - 5-yl net hy PCTEPR005/000291

di n- 2-yl - am ne

2-{[2-(4-1sopropyl - phenyl ) ~438et hoxy- 1- (2- net hoxy- et hy

[)-4-trifluoronethyl-1Hbenzoi m dazol -

5-yl met hyl ] - am no} - benzenesul f onam de

2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy-et hyl )-5
4-Bromh&r(drbyoreo{Symethy k pyrézaldrydmethii)2-(44avcloprepst- rphedwbo?l -@ethoxy-1-(2-

7-meth -1-(2-meth thyl)-5
gl ERARA I )7 ot Pory- - (2t oy ety

trifluoronethy!-1H ben20| m dazol e

4-Brdnd-2- (a4sdp$@®w eﬁaﬁw)phm&w% LBy pytadolR1 RhBewy-1ekhy |
-4-trifl uoromet é H benzoi m dazol -

methslsy'r‘w{ BEXY PRI nan de
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

e e R RS S

benzbiorigadoe (1) as defined in claim1 in association with
a phar maceuti cal » acceptabl e excipient, diluent or
carrier. Ehar maceuti cal conposition according

1-[4- Bwomqﬁﬁzlmﬁmy PRRYD: 70@etf@xgﬂdZngetb*vxyrﬁbyl):éthﬁmmmazol -5-

y|me{h9p]J5F),lr§“QM .oné- A conpound of forrmula (1) as defined
N aiml for pronoting the rel ease of

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenylsulfanyl-1H-

benzoimidazole

5-Benzenesulfinyl-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole

5-Benzyl-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazole

2-(4-1sopropyl-phenyl)-7-methoxy-5-(2-methoxy-benzyl)-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole

2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-2-ylmethyl-4-trifluoromethyi-
1H-benzoimidazole

2-(4-sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyrazol-1-ylmethyl-4-trifluoromethyl-
1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenoxy
methyl-1H-benzoimidazole

2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenyl}-ethanol



par at hyroi d hornone. 8. A nmethod for preventing or
treating bone conditions which are associated wth
woners@asss cal ci um depl etion or resorption or PATAERR®E000291

stimul ati on of bone formation and cal cium fixation in

the bone is desirable in whil@hd-an effective anount of

a conpound of fornmula (1) as defined in claiml, or a

pharmaceuti cal | y-accept abl e and - cl eavabl e ester, or

acid addition salt thereof is admnistered to a
2-{2-BaBiogta-2{Hisqeepybrhenyb -Medaxnd ig-mehon-¢ghytéds f or

benzélﬂﬁdﬂoﬁg-@frﬁéth% BheroxgRepeHpd of formula (1) as
defined i'n cl alml conprising : (a) introducing a

group R4 into a correspondi ng conpound of fornula I1I,

{2- [4@40@@133@ |§§prd§)fllplhedyl) T-nfatBdsy- 1{2-methoxyeetydL ™ Kexh@lrﬂlaﬁézol 5-
imetyl tal% pabl e of substitution by R4 and
ymem&] , R5, R6 and R7 are as defined in

claim 1 or (b) for the preparati on of conmpounds

BTSSR B Bl St B0 AAREEPLL L
benzelmﬁr?mh&ybmeth@fy&rnhwl}raoe@amui? wherein Y denot es
ei t her

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-benzamide

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-benzenesulfonamide

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-phenylamine

1-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenyl}-ethanone

2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
yimethoxy}-phenol

2-[4-Bromo-2-(4-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-ben
zoimidazol-5-ylmethoxy]-pyridin-3-ol

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-yloxymethyl)-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methoxy-
phenoxymethyl)-1H-benzoimidazole

{3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethoxy]-2-methyl-phenyl}-methanol



(i) a leaving group-CH 2- or (ii) the group - CH=Q
and Rl, R2, R3, R5, R6 and R7 are as defined in claim
W@ ;20051068433 | ntroducing a group R3 into a corr eBpOmMERDG/000291
conpound of forrmula IV, R3 being as defined in claim
1: (I'V) wherein Qis any suihi@bl e group capabl e of
substitution by R3 and wherein Rl, R2, R4, R5, R6 and
R7 are as defined in claim1; or (d) appropriately
N-substituting a correspondi ng conpound of fornula V
4-Brdoyo-2-(¢rismpporRE paenytef-medtxy 11 - @Hraéthody-ethyl) BHeyedin-3R2exgihethyl)-1H-
defined in claimi1; or (e) for the preparation
benzaﬁ%a%r%rlpounds wherein R4 is aryl - , oxidizing a
compound of formula (M): (M) W|th a suitable

4- Brd?ﬁ(d QJ(Z-'ls!b%rcﬂﬂﬁﬁﬁeny‘f)t@g@mﬁtha%esdﬂ’%nyl%en%mﬁﬁylﬁ‘?% R7 are

in ¢l
ethoxy 1-(2-methoxy-ethyl)-1H-benzoimidazole

2-{3-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-phenoxy}-ethanol

2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
yimethoxy]-phenyl}-acetamide

2-{2-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylImethoxyl-phenoxy}-ethanol

2-{2-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yimethoxyl-phenyl}-ethanol

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]-phenyl-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-(2-methanesulfonyl-phenyl)-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]-[2-(2-methanesulfonyl-ethyl)-phenyl]-amine

2-(2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-amino}-phenyl)-acetamide

2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-be
nzoimidazol-5-ylmethyl]-amino}-benzenesulfonic acid

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]-(2-fluoro-phenyl)-amine



(T) treating a conmpound of formula (VI1): (VI1) under
suitable conditions to effect ring closure, Rl-R7
woelsgessddefined in claim1l; and recovering tRET/EP2005/000291
resul tant conpound of forrmula (I) in free or salt
form 10. Use of a conpoundief-formula (1) in the
manuf acture of a nedi canent for preventing or treating
bone conditions which are associated with increased
cal cium depl etion or resorption or in which
[4-BstmayeH(disopropyf-pivenyd - -metieky-0 (2 smethoat-ethyiyal Hibeszo on i n
- 25 DRSNS jsapLe. 11. Al novel conpounds,
lm'da%rgg% sses){llsﬁg@ﬁ{o%gpgaﬁg%uses substantially as
her ei nbef ore described with particular reference to

2-{[41F6mEX3@RL Gstopyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-amino}-benzoic acid methyl ester

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl]}-pyridin-3-yl-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-yImethyl}-methyl-phenyl-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-(3-methanesulfonyl-phenyl)-amine

2-(2-{[2-(4-1sopropyl-phenyi)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-yImethyl}-amino}-phenyl)-acetamide

[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-
5-yImethyl]-(2-methanesulfonyl-phenyl)-amine

[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-
5-yimethyl]-[2-(2-methanesulfonyl-ethyl)-phenyl]-amine

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

ylmethyl]-1H-imidazole-2-carboxylic acid methyl ester

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

yimethyl]-1H-imidazole-2-carboxylic acid dimethylamide

1-{1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-1H-imidazol-2-yl}-ethanone

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
ylmethyl]-1H-indole-2,3-dione
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4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-oxazol-2-ylmethyl-1H-

benzoimidazole

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-

ylmethyl]-1H-imidazole-2-carbonitrile

1-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-

ylmethyl]-1H-imidazole-2-carboxylic acid methylamide

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-bromo-4-trifluoromethyl-1H-

benzoimidazole

[2-(4-I1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-
ylmethyl]-phenyl-amine

[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-
5-ylmethyl]-pyridin-2-yl-amine

2-{[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylmethyl]-amino}-benzenesulfonamide '
2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenoxymethyl-4-trifluoromethyl-
1H-benzoimidazole

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-yloxymethyl)-4-

trifluoromethyl-1H-benzoimidazole

2-[2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-

5-ylImethoxy]-benzenesulfonamide

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-yloxy)-1H-

benzoimidazole.



WO 2005/068433 PCT/EP2005/000291

- 143 -

5. A pharmaceutical composition comprising a compound of formula (1) as defined in

claim 1 in association with a pharmaceutically acceptable excipient, diluent or carrier.

6. A pharmaceutical composition according to claim 5 containing 0.03 to 300 mg of the

compound of formula (1).

7. Acompound of formula (I) as defined in claim 1 for promoting the release of

parathyroid hormone.

8. A method for preventing or treating bone conditions which are associated with
increased calcium depletion or resorption or in which stimulation of bone formation and
calcium fixation in the bone is desirable in which an effective amount of a compound of
formula (1) as defined in claim 1, or a pharmaceutically-acceptable and —cleavable ester, or

acid addition salt thereof is administered to a patient in need of such treatment.

9. A process for the preparation of a compound of formula (1) as defined in claim 1,
comprising :
(a) introducing a group R4 into a corresponding compound of formula Il, R4 being as

defined in claim 1:
R3
R7
X N
R5 N\
R1

)

R6

wherein X is any suitable group capable of substitution by R4 and wherein R1, R2, R3, R5,

R6 and R7 are as defined in claim 1; or

(b) for the preparation of compounds wherein R4 is an aryl-CH; group, appropriately

introducing such ary! group by reaction with a compound of formula IlI:
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R3
R7
Y N
N R2
R5 N
\
R6 R1

an)

wherein Y denotes either:

(i) a leaving group-CH,- or

(i) the group —CH=0;

and R1, R2, R3, R5, R6 and R7 are as defined in claim 1; or

(c) introducing a group R3 into a corresponding compound of formula IV, R3 being as
defined in claim 1:

Q
R7
R4 N
\ R2
R5 N\ ’
(V)

wherein Q is any suitable group capable of substitution by R3 and wherein R1, R2, R4, R5,
R6 and R7 are as defined in claim 1; or

(d) appropriately N-substituting a corresponding compound of formula V
by a group R1 as defined in claim 1;

R3
R7

R4 N
\>——®—Rz
R5 N
R6
(V)
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wherein R2-R7 are as defined in claim 1; or

(e) for the preparation of compounds wherein R4 is aryl-CO-, oxidizing a compound of

formula (VI):
V OH R3
R7
N
aryl \>—®—R2
: R5 "{
R6 R1

(V1)
with a suitable oxidizing agent, wherein R1, R2, R3, R5, R6 and R7 are as defined in claim

1; or

(f) treating a compound of formula (VII):

R7 R2
o
R3
R4 NH
R1
R5 N~
H
R6
(Vi)

under suitable conditions to effect ring closure, R1-R7 being as defined in claim 1;

and recovering the resultant compound of formula (1) in free or salt form.

10. Use of a compound of formula (1) in the manufacture of a medicament for preventing
or treating bone conditions which are associated with increased calcium depletion or
resorption or in which stimulation of bone formation and calcium fixation in the bone is

desirable.
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11.  All novel compounds, processes, methods and uses substantially as hereinbefore
described with particular reference to the Examples.



