Benzi m dazol e derivatives The present invention
relates to bicyclic conpounds, in particular to
whenzioss4dnzol e derivatives and to pharmaceut i CBCT/EBBES5/000291
t hereof. Accordingly the invention provides conmpounds
of formula (1) or a pharmacqutically acceptable salt
or prodrug ester thereof: (1) wherein RL is sel ected
fromthe group consisting of optionally substituted
(CrC 6 al kyl, lower_al koxy, .| ower al koxy-Iower alkyl,
cycl oal kyl oxy- | onerB dazg) ValNeHal kyl , | ower
al kyl t hi o-1 ower al kyl, cycloal kyl, cycl oal kyl -1 ower
al kyl, I ower al kenyl and | ower alkynyl); R2 is
The pssskaititeshtibn ostatch¢o bicadip compsuisds, igparficudqtto @Baiiinljdalzole
. substifuted (lower alkyl, cycloal kyl, cycloal kyl -1 ower
de”vaf{Y ”J QR afé'ﬂ%et\?lﬁf%é'ﬁ%/!he&?czjﬂ -1 ower al kyl,
het eroaryl -1 ower alkyl); R3 is selected fromthe group
onsi,sting of hal. cyano, .optionally substitute
rooorfRBRATE i ion mravigks SarRpaS B tagRCieil 2 ARttty
acceptdbieosdika@mrbdrugregler traradf- | 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 consistRing of H, hal o, cyano, hydroxy,

. . R7
optionally substiguted N
N R2
R5 N
Re R

()

wherein

R1 is selected from the group consisting of optionally substituted (C4-Cs alkyl, lower afkoxy,
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)n";

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



(1 ower al kyl, |ower al koxy, |ower thioalkyl, |ower
t hi oal kenyl, aryl, heteroaryl, aryl-Ilower alkyl,
whedosioesasy| - | ower al kyl, al kenyl, al kynyl and B@i/RP3005/000291
and the group having the fornmula R8-Z- (CH2 n-;
wherein Z represents a direct bond or is selected from
the group consisting of O,‘%\IH, CH2, CO, SO SO or S
wherein R8 is selected fromthe group consisting of
optionally substituted (aryl, heteroaryi, carbocyclic
whereiraRﬁIis selgctbddiokythe dretecasistihgat tytionalasubstituezdefanyirhetsroaryl,
ed fromthe group consisting

carbO%C}“Cﬁ’fy!a cgfgaﬁé{bE%E?mwg’Pﬁ%@ optional |y substituted

(1 oner aI kyl, | ower al koxy, |ower al koxy-Iower alkyl,
aryl -1 ower al kyl, heteroaryl -I ower

roaryi,

and Wth‘%i@/P ﬁgn?fl al kynyl and amno); R6 is selected

fromthe group consi sting of halo, cyano, optionally
R5is s%l%?%tglf%ﬁ Fﬁel Rﬁ;\é\gé‘nq{%@:o‘f H:, EQ\,@: cygpgm&yﬁ\&%@?na”y substituted
(lower @lkWosywel amexy, aivb@rlalkoatyydwerlmmye modrhgteroaryy laryl-dovesr alkyl,

ter al kyl, and am no). R7

heteroqrglsg\ggr ‘H? V\ﬁa@ %?)t uents i ndependent!y

sel ect ed fromthe group consisting of H halo,
R6 is sgl}égtrggg%lnhme%wggg stﬁwﬁbgheltgg %y%%gi éﬁ%’%llyaéul%{ifuteldo (Y\(laevxyer alkyl,
lower alkoxy, lower thioalkyl, lower alkenyl, lower alkynyl, lower alkoxy-lower alkyl, aryl,

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

R7 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 R1-R8 are independently selected from the group
consisting of halogen, hydroxy, lower alkyl, mono or di-lower alkylamino, aminocarbonyl,
sulfinyl, sulfonyl, suifanyl, mono or di-lower alkylaminocarbonyl, amino, carboxy, lower
alkoxy, C3-C4, cycloalkyl, C;-Cyg heterocycloalkyl, lower alkylcarbonyl, lower alkoxycarbonyl,
nitryl, ary!; 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-C4, 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
wh 0060968333 hydr oxy, | ower al kyl, nmono or di-| oWeCT/EP2005/000291
al kyl am no, am nocarbonyl, sulfinyl, sulfonyl,
sul fanyl, nono or di-Iower alkylam nocarbonyl, am no,
carboxy, | ower al koxy, C3-Ci®2 cycl oal kyl, C3-C18
het er ocycl oal kyl, | ower al kyl carbonyl, | ower
al koxycarbonyl, nitryl, aryl; all of which, except
A Iowhradllbggmupaney b@deaprehd@nmlb;ermhéd Ol’ncg/lclfrq/aﬁdlbﬁitiahghetd 7arbon
t|t ent cte romthe grou
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propybl butybvmprcaplykyskmmynoemam udg ar berYiinethgiprdpyny |
sul fonyl, sulfanyl, nono or di-Iower
al kyl am nocar bonyl, am no, carboxy, |ower al koxy,
A low@'&all(bt@ gmwn maif bylb,rarGBteéDor BnHSTah@fe@(‘ash@d@afdﬂ’yé 1td ID‘bﬁfbon atoms,

| o a car bon nitr . For
prefer LG o g ST SR EarRet, tof Eurheio teliay{ ghoxy,
propoe blwtwkeszbmodOX)@;sbBw@xy betef i) Buibg IneRastialxy h’fcﬂlj&go ut
a(tml [ s|cr|\lgt| nland clainms: The term"| ower"
cyclo g‘ﬁ&) ?Pﬂ'gyt PUF AN RYr adi cal s or conpounds neans

a conpound or rad| cal with may be branched or
7 carbon atons. A
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to 4 carbon at ons. represents, for

doublee;goc{}pm lé:we,;@(kﬂ)p log§h§lkenyb pb&gyypr algmygbq’xy rpgr@ﬁ?@tﬁjpr example vinyl,

prop- -8 Wiyl butelyit is@bbbp@h’}l)bk isBbutényd aflh ARE B Sy UPRNEnts thereof.
| ower al koxy group nay 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 chioro, 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 monocyclic, 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: nethoxy, ethoxy, propoxy,
W 206%0§8433 sopr opoxy, isobutoxy or tertiary butBPXYEP2005/000291
Lower al koxy includes cycl oal kyl oxy and cycl oal kyl -
| ower al kyl oxy. A | ower al kene, al kenyl or al kenoxy
group is branched or unbraneted and contains 2 to 7
carbon atons, preferably 1 to 4 carbon atons and
contains at |east one carbon-carbon doubl e bond. Lower
k !
are o?é ié?g/goai’rxr%@é&gﬁn% | 88%to9EId %Ep@ggﬁQYﬁ?Péﬁa@}ﬁsl SRROL Shdolyl,
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nt'ai ns arbon
pyrazotyéfimidapply!, thieryl, oxadierwv, fmrtzrreldamﬂylcbﬁt%ip%@“%\ﬁrw alggtncludes
SUChgpﬁstﬁlﬂF@ bon triple bond. Lower al kyne or | ower
ower al kenyl oxy represents for exanple

ethynyl or propynyl. In the present application,
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|oca ony hon OXIde etc.
Hal o or hal ogen represents chloro quoro brono or

Heterio%%fc‘Jalkyl 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 pharmaceuﬁcally 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
whyasoesasbhon containing from6 to 18 ring at onBCT/EP2005000291

be monocyclic, bicyclic or tricyclic, for exanple

napht hyl , phenyl, or phenyl nono-, di- or

trisubstituted by one, two "ot~ t hree substituents.

Het erocyclic aryl is an aromatic nonocyclic or

bi cyclic hydrocarbon containing from5 to 18 ring

from zﬁt:arﬁb‘xylﬁﬁ acidl ararbnefacihimehosste dret @fr@@’ﬁi@@:tos %Hw{t@gbous!y esters
her ear e one or

dervedd{Eh gh oBlig o sp BB et alKaiof disbdam Syicponic acid

exanple pyridyl, indolyl, qU|noxaI|nyI qui nol i nyl,

ui n I benzoth enyl, benz

A sec% ] ? g\lntg% Iﬁ\/ﬁé}ﬁ%fb?lﬁ)vl 'g?'%é:ﬁmpoupg pgfﬂ/ Y:lap@)( IR Qlyarmaceu’ucally
accepumeaz@i,wk Frd@m@@étw thetgdpxazol yl, triazolyl,

tetrazolyl, pyrazolyl, inidazolyl, thienyl,

oxadi azol yl, benzi m dazolyl. Heterocyclic aryl also

i ncl udes such substitured radical s. Cycl oal kyl

represents a cyclac hydrocarbon dbﬂtalnlng from3 to

12 ring atons pref€ry Nom 3/Tio\6 ring at oms.
Cycl oal kyl represent§ X AR oyl opr opyl

OIN\ cycltohexyl . The cycl oal kyl
i tutgd. Heterocycl oal kyl

cyclobutyl, cycl opent

may optlonally be Subs

represents a nono-, di-%or tricyclic hydrocarbon which

may be saturated or unsatur?ﬁed and whi ch contains one

or nore, preferably one to ree heteroatons sel ected

fromO Nor S Preferably it contains between three
wheref1d 18 ring atoms. The term

R's is selected from the group consisting of optionally substituted (C,-C; alkyl, lower alkoxy-

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

R’2 is lower alkyl;

R’; is selected from the group consisting of halo, cyano, optionally substituted (lower alkyt,
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, 80, SO, 0r S;

wherein R’g is selected from the group consisting of optionally substituted (aryl, pyrazoly,
thiazolyl, cyclobutyl, tetrazolyl, pyridyl, indazoly!, pyraziny!, furanyl, isoxazolyl, pyrrolidinyl,

benzimidazolyl, imidazolyl, oxazolyl);

and whereinnis 0, 1, 2 or 3;



het erocycl oal kyl is intended also to include bridged
het erocycl oal kyl groups such as 3-
Wh006:0§8483 aza- bi cycl o[ 3. 2. 1] oct - 8-yl . Phar nacercT/Er1005000291
acceptable salts include acid addition salts with
conventional acids, for exanple m neral acids, e.g.
hydrochl oric acid, sulfuric®f phosphoric acid, or
organi c acids, for exanple aliphatic or aromatic
carboxylic or sulfonic acids, e.g. acetic,
trifluoroacetic, propionic, succinic, glycolic,
~lactic, malic, tartaric, citric, ascorbic, maleic,
R’s sty aloi er lowgtials¥ly| mal ei ¢, pyruvic, panoic,
nmet hanesul foni ¢, tol uenesul foni c, naphthal enesul fonic,

~sulfanilic or cyclohexylsul fam c acid; also am no
R’s is geleated frioiit ezpgoap goraisiagh falpyeptivaallyrafostivigsblaves agfyl, lower

aIkox&,h&NérfB{%h&i %Qﬁ%&aci dic groups, for exanple a free

car boxy oup, ceutically acceptable salts al so
represent nmetal or ammonium salts, such as al kal i

R’ regge{sghts%ne%r L %ﬁlbﬁﬁﬂérns @g%@élnd%ﬁw ?elg&eg grov\?rgﬂe%up consisting of

Ssi-um  nmagnesi um or um sal t _
H, halsphypdioxpi apsibnally suivistithtes (lowieo eifgld lowier Blkakyvamino,gayano, and
Switabl e organic am nes. The agents of the invention
carbo I?, : , ,
ch conprise free hydroxyl groups may al so exist in
the form of pharmaceutically acceptable,
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grouppteasisticeaft fiadeddry hadrosptiaktrealiys e erd:-Iqyvesfabityeshigo,
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Ssol vol'ySi's or” cl'eavage under
carboxy, lower alkoxy, Cs-C4, cycloalkyl, C;-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;-C12 cycloalkyl, Cs-C4s

heterocycloalkyl, lower alkylcarbonyl, lower alkoxycarbonyl, nitryl, aryl.

With reference to formula | and I', preferably R3 or R'; is halo, ethy! 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'yis 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-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

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



physi ol ogi cal conditions to the correspondi ng agents
of the invention which conprise free hydroxyl groups.
weiosabi4e3 phar maceuti cal |y acceptabl e prodrug BGI/BPR05/000291
are those derivedfroma carboxyiic acid, a carbonic
aci d nonoester or a carbam ¢ acid, advantageously
esters derived from an optrﬁﬁally substituted | ower
al kanoi ¢ acid or an aryl carboxylic acid. A second
aspect of the invention provides a conmpound of formula
AR s 2yt n I 0. rodr.u
IOl 2 (Pl BRI h P P R R P s B R iazole
group consisting of optionally substituted (Cr C6
4-Bromokibycld méthlfioXy4- L - Ly h@%
t hi oaXII kyldlp(\-j%wer kﬂal Ky{%w{g)yeg{l dgbaém@?%\r;\g@ al %:n?o; BEeS
|l ower alkyl; R 3 is selected fromthe group consisting
4-Browb- hptopyl-Baisopropptprengl-7ynaHbst 1 -ubesbihldewee al kyl ,
| ower al koxy, |ower thioalkyl, |ower thioalkenyl,
| ower al kynyl, aryl and aryl-lower alkyl); RAIs
4-Brometlelttplel-{4-sopiohd-meoul) 7oveisost-1 idpenfoiridabaleo, cyano,
"~ optionally substituted (lower al kyl, aryl, aryl-Iower
al kyl , heteroaryl, heteroaryl-lower alkyl) and the
4-Bror@PﬂuﬁMa&r%@omrﬁeylfnﬁ\enwb-a-rwtéoxyztf@bmmmidm@leei nz
represents a direct bond or is selected fromthe group

onsisting of O, NH, _CH2
{2—[4-§rom05-(A-;sgpropyl-phen;")-%methoxy-benzoimidazol-1-yl]—ethyl}-dimethyl-amine

4-Chloro-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-Ethynyi-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazole
2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-phenyl-1H-benzoimidazole
3-[2-(4-Isopropyi-phenyl)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-4-yl]-phenol

2-(4-1sopropyl-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-Methy!-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-methyisulfanyl-ethyl)- 1H-benzoimidazole



CO SO SO or S; wherein R8 is selected fromthe

group consisting of optionally substituted (aryl,
w@eoametdyd , t hiazolyl, cyclobutyl, tetrazolyl , POYEPIIV$/000291

i ndazol yl, pyrazinyl, furanyl, isoxazolyl,

pyrrolidinyl, benzimdazolyl, imdazolyl, oxazolyl);

and wherein nis O 1, 2 or-8 R 5 is H halo, or |ower

alkyl; R6 is selected fromthe group consisting of

hal o, optionally substituted (lower al kyl, |ower

4-Brofis BlemsPE eaRul Frrehe e prtepeRi BN Igner LR Piserol

the group consisti ng of H, hal o, hydroxyl, optionally

oo B LR 2 450 b AR

subst ituents on RrR s being independentl y sel ect ed

4,5-Dg:{r€rﬂist2hﬁ696&5 ?ﬁ*?ﬁ 'nn:ﬁhg A1 -ﬁ%%x 'a»gt)owbeﬁmﬁleazoue

no o car bonyl,
sulflnyl sul fonyl , sulfanyl nmono or di-| ower

4,5-Dirépib2 YbherBM MR etheRy-0q2¥neth@Westh@) -k BXenzoimidazole
- Clznag%?g)gﬁ?% b c@mcw het)vergcycl oal kyl, | ower

aI kyl car bonyl, | ower al koxycarbonyl, nit ryI aryl; all

4,5-DdbfromeZG(m;is@otomptz-rhaihchephertw)@ -hnledﬁmm denhéty\onpeﬁhglr)}a H-y
benchirﬁpdszol ut ed by. one or nore substituents, selected from
€ group consi sting of hal ogen,

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



hydr oxy, |ower al kyl, nono or di-Iower alkylam no,
am nocar bonyl, sulfinyl, sulfonyl, sulfanyl, nono or
wa@lreosoesB3 al kyl am nocar bonyl , am no, carboxy, PCWEP2005/000291

al koxy, C3-Cl2 cycl oal kyl, C3-Cl18 heterocycl oal kyl,

| ower al kyl car bonyl , | ower al koxycar bonyl, nitryl,

aryl. Wth reference to forfula | and ', preferably

R3 or R3 is halo, ethyl or substituted nethyl. For

exanple, R3 or R3 may be Br, | or CF3. Mire

preferabl y, RBor R3is Br. Alternatively preferably,

or R3is trifluoronethyl. Alternatively

5- Benpyﬂéf@hﬂml ¢ (4{@p@¢pykpseh)g)-7eﬁwym 1-@eihoRy-gthiyg-1H-benzoimidazole

preferably located at the 2 and/or 2' position of t he

phenyl ring. Preferred conpounds of fornula |
4-Ethwyfa¥%‘}~rﬁ0@°€w -RReh dpPEtere %?ﬁeih%ttr%%yﬂ) 1- <€2n%9wﬁ9y'> -1H-
benzoiti@¥dole 1H benzoi m dazol e

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

t hyl ) - 1H benzoi m dazol e
4-Brome-{5eatiop-2-( (441sopropyIqmyehylpﬁemgthc)xyﬂ-rﬁetnbmoy(y-bﬂ(yz Trbhyddduidazole

- fanyl-ethyl)-1

H benzoi m dazol e4- Br ono- 2- (4-1i sopropy! - pheny! ) -7-net ho
4-Bromrg-5icyciRbuyintgthwd- f%ﬁymmeylf&lswl)l% 0+ T Aanediaxy-ethyl)-1H-
benzofmi@sRM- 1- cycl opr opyl net hyl - 2- (4-i sopr opyl - phenyl ) -7-m

et hoxy- 1H benzoi m dazol e

4- Br ono- 1- propyl - 2- (4-i sopropyl - pheny!)-7-met hoxy-1H Db

4- Brorﬁ@bqemudﬁbl@é&yl) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
-1-butyl-2-(4-isopropyl -pheny!)-7-net hoxy- 1H be

benzomg‘?‘ PiYazol e
4- Br onp- 1- et hyl - 2- (4-i sopr opyl - phenyl ) - 7- net hoxy- 1H be
4- Brorﬁé%’ (31 g%@fbgazy(l) -2~ (4 'SOPFO&I pheﬁgl?] -7- rs'netymr%g I% Petl%oxa/z th)H g—l

benZO@Z@ﬂiZOF yl]-ethyl }-dimethyl -ani ne

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-ethyi)-5-pyridin-3-yimethyl-1H-
benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsuifanyl-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- Chl or o- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzoi m dazol e
Wl 2@@sk0§8393 - 2- (4-1 sopropyl - phenyl) - 7- net hoxy- 1- PQFRR10h&500291
y-et hyl)-1H benzoi m dazol e
2- (4-1sopropyl - phenyl) - 7- met hoxy- 1- (2- met hoxy- et hyl ) - 4
- phenyl - 1H benzoi m dazol e ~ 0-
3-[2-(4-1sopropyl - phenyl ) -7-met hoxy- 1- ( 2- met hoxy- et hyl
) - 1H benzoi m dazol - 4-yl ] - phenol

( i et h ys et ho
o R RIS M G5 PR 5 e SRS
enzom@az@ea met hoxy- phenyl ) - 2- (4-i sopr opyl - phenyl ) - 7- net h
oxy- 1- (2 mst hoxy- et hyI ) 1Hbenzoi m dazol e
4- Met h 4-1 s henyl ) - 7- met hoxy- 1- ( 2- net hox
4-lodq-%-t(ﬁ-§,q0¥ é’%ﬁ'ﬁ‘)’BT rﬁng y% -(2- met?'uoxy benzyl)-1- (2 méthoxy -ethyl)- %H-
benzofmiBakylé - 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 1H benzoi m dazol e
4- Et hyl sul fanyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
4-BrometZh@igemrdpyHphe - Denatboxy BHz mlethoxy-benzyl)-1-(2-methoxy-ethyl)-1H-

2- (4-cycl opropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hox
benzoffi ﬁ%%n%)) 1H benzoi m dazol e

4 Br ono- 2- (4-cycl opr opyl - phenyi ) - 7- met hoxy- 1- ( 2- net hyl

I Br |
4- Bror%H 5f @ngy%&%%be@g@gg;{% %d&&ﬁf@%&@n@fﬁ%oﬂqy@ LREhERY thy1)-

hy

TH- bePIZ‘B P& dazol e

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

et ).- 1H benzoi m da2ql e -
4-Brofo Wi 3Pl Lo bRy T RO ARG oR s P
yimethyRytrébéndojmitieedienz oi mi dazol e

4, 5-Di bronop- 2-(4-cyc! opropyl - phenyl ) - 7- met hoxy- 1- ( 2- ne

t hox -eth 1H benzoi m dazol e
5-Bengylg- Wldr%éuswenyli@@pvlbﬁwetaomt-%mtmwww)-m-bemmydazole

- 1 (2- met hoxy- et hyI ) - 1Hbenzoi m dazol e

- | odq- 5- br? i SO I -phenyl)-7- nethoxy
4- Brorgg@o(ﬁysc&rw -johgm{])_ Bé‘?\ei )WT BHEROXy-benzyl)-1-(2-me hoxy ethyl) 1H-

benzoimidazole

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



5- Brono- 4-i odo- 2- (4-i sopropyl - 2- net hoxy- phenyl )-7-nmeth
oxy- 1- (2-nmet hoxy-et hyl)-1Hbenzoi m dazol e
Wd2B5068332- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2POBEPZINY600291

ethyl)-5-trifluoronethyl-1Hobenzoi m dazol e

4- Brono- 1- cycl opr opyl net hyl -, 2- (4-i sopropyl - phenyl ) -7-m

et hoxy-5-trifl uoronethyl - ﬂ nzoi m dazol e

4- Br onp- 5-i odo- 2- (4-i sopr opyI phenyl ) - 7- met hoxy- 1- (2-m

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

I I - -

4 Ber@yﬁ’% ?ﬁ%}g@r@ﬁbfﬂbﬁ&y b Rﬁ'@gﬁ?g‘?@m ggazzégpcgbyeamyly 1H=08RE Yazbiel

2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- (2- net hoxy-et hyl ) -1
4,7- Dt&r@aazzmnib@kaap}l@hémﬂ)aﬂJopmétﬁdﬂy%thyl) 1H-benzoimidazole

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

et hyl ) - 1H benzoi m dazol e-5- carbonitrile
4,7-Dibrc8noma(455<6pbrup)ﬂ{phénﬂ)44-i(zromtlmpyietm),th)eﬁy-lbﬁnﬂeimnﬁiahohey- 1-(2

-met hoxy-ethyl)-1 H- benzoi m dazol e

5-Benzyl - 4- br ono- 2- (4-1i sopr opyl - phenyl ) - 7- met hoxy-1- (2
4-Bromeed-Krbiepprephphenybt/beethoxyr d&rustieoxy-ethyl)-5-phenyl-1H-benzoimidazole

5- Benzyl - 4- |odo 2- (4-isopropyl - phenyl ) - 7- nethoxy 1- (2-

met hoxy- et h - 1H— benzoi m dazol e5- Benzyl - 4- et hynyl - 2-
4-Br0mq~§-&%;¥ &ﬁy?f PRy 2= Wyﬁwszwlfhefzwhm?d&we} @meiwﬁthvb-
1H-beaaaPhiddRz 0l e 4 Et hynyl - 2- (4-

i sopropyl - phenyl ) - 7- net hoxy- 5- ( 2- net hoxy- benzyl ) -1-( 2-

met hoxy- et hyl ) - 1Hoenzoi m dazol e
3-[4-BtoBoadv(-Seoprohyl ph2ny 7 insetpoxop i 2-plethoxly Jetivd)rH-hexrzeirhida2el-5-yl]-
phendlEt hoxy- et hyl ) - 1H benzoi m dazol e

- Brono- 5- cycl obut yi et hyl - 2- (4-i sopr opy|[ - phenyl ) - 7- ne

t hoxy- 1- (2- met hoxy- et hy!) - 1Hbenzoi m dazol e

4- BrofhoBz mbéro%%-érléfwm 9: rh@tﬂéy% AZindgUR dﬂ)oyi(s-mméy)phénm-m-
nmet hoxy- et h Hben20| m

benzo4m[§,a5% 5- (3-chl oro-benzyi ) - 2- (4-i sopr opyl - phenyl ) - 7-m

et hoxy- 1- ( 2- net hoxy- et hy!) - 1Hbenzoi m dazol e

3-[4-Bromo-2-(4-isopropyl-phenyt)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-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-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



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl )-5-thiazol - 2-yl net hyl - 1Hoenzoi m dazol e
wa@2@5068335- (3, 5-di fl uor o- benzyl ) - 2- (4-i sopr opyPECPRR2U9$/000291

- 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hoenzoi m dazol e

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

et hyl ) -5-pyridi n-3-yl nmet hyl- 12Hbenzoi ni dazol e

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

et hyl ) -5-(2-net hyl sul fanyl - benzyl)- 1H benzoi m dazol e

2R Rt KL R R FRER A S TRARRS eyl o°
benzdmBtagnie- 2- (4- i sopropyl - phenyl ) - 5- ( 2- net hanesul f onyl - be
nzyl)-7-met hoxy- 1- (2- met hoxyet hyl ) -

1H benzoi m dazol e4- Br onp- 2- (4-i sopro phenyl)-7-meth
4-lodgrdy(4isqrropsrReRy:- ém@hgw&-@mﬁmow@tw )rﬁepﬁwn-imbéﬁzou m
benzbifhREebR

4-1 o0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 5- ( 2- net hoxy-b
enzyl)-1-(2-nmet hoxy-ethyl)-1Hbenzoi m dazol e
4-BrofindB2-0drizoBrdpg tpisaryh) opylethoReny Rmeath osst-dthxy-5 94 {Bethpt gyooaph-1-

hoxy et hyl ) - 1Hbenzoi m dazol e
ylmetﬁﬁgﬁﬁ%en%m@d i met hoxy- benzyl) - 2- (4-i sopropyl - phenyl

) - 7- met hoxy- 1- ( 2- net hoxy-et hyl )- 1H benzoi m dazol e
4- Broﬁ'\cﬁf»-ﬁﬁ?aggolﬁ hw%ﬂ@i@fw |lsoﬁ3§?d2¥éﬁenz/r)-n7@ﬁ1gﬁ?6y<y]1 - 2 BRbLRENKYN)-1H-

benzgimigsgail ) - 1H- benzm m dazol e
5- Benzyl 4- et hyI 2- (4-isopropyl - phenyl ) - 7- met hoxy-1- (2

4-Bromo- -hz? éyom g gthy |_|c|5ytrJaezrc]>F-?—iymngll‘%‘)%l)%-%-isopropyl~phenyl)-7—me1thoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

4-Bromo-5-(4-bromo-3-methyl-pyrazol-1-yimethyl)-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-
ylmethyl]-1H-imidazole-2-carboxylic acid ethyl ester

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

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

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

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



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- ( 3- met hoxy-
benzyl) - 1-(2- nmet hoxy- et hyl ) - 1Hbenzoi m dazol e
W 200B1068¥83 2- ( 4- i sopropyl - phenyl ) - 7- met hoxy- 1- (PETEP1903§00291
-et hyl)-1H benzoi m dazol - 5-yl ] - (3-
met hoxy- phenyl ) - met hanone
[ 4- Br onp- 2- (4-i sopr opyl - pheri\d) - 7- met hoxy- 1- ( 2- net hoxy
-et hyl)-1H benzoi m dazol - 5-yl ] -(2-
nmet hoxy- phenyl ) - net hanone
1
Bro G2 e Br LRGP 2B BB Rt kB Eel b rethd o wethoy-
1-(2-dhethodp-ethy () 4-H-semoopydbzgdenyl ) - 7- met hoxy- 1- ( 2- met hoxy- e
t hyl ) - 1H benzoi m dazol e-5- carbonitrile
2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy- et hyl ) -
4-Bromady d1td-isiont apa phanyd-7camethony-Hr (2t aethoxy-benzoimidazol- 1-ylmethyl) 1-(2-

methéxy- étﬂﬁ}lwlbe%z&lﬂnda%@rg opyl - phenyl) - 7- et hoxy- 1- (2- net ho
xy-ethyl)-1H benzoi m dazol e4- Benzyl - 2- (4-i sopr opyl - phe

nyl)-7- rret hoxy- 1- (2- met hoxy-et hyl)-1 H benzoi m dazol e
3-[4-BrordDi -(1-bydrod - étﬂaymeqnnwbpmﬁew»ﬁ ﬂne(tli’oxlyeﬁmaényzo%iawzal 5-

ylmetlﬁ'llﬁglr@}d%ﬁ%lejg?%gfiéy(ygPS‘ﬂWetB}ﬁleﬁ?ﬁr) 1- (2- net hoxy- et hyl)

- 1H benzoi m dazol e
2-[4- é‘roﬁ[ %aa%i lso(ﬁ%{_@ﬁg{% yin H}ﬁ lséﬁgm-)%'eﬂrylf-%nﬁf&EWy'

benZQl ﬁ’fo1'5 @ﬁ‘alllobl met hoxy- phenyl) 2- (4-isopropyl - phenyl
) - 7- met hoxy- 1- ( 2- net hoxy-et hyl )- 1H benzoi m dazol e
| - phen 1-(2-met ho

2-[4- WﬁL&%W?ZéE‘I— }églﬁ%, Ed ah ropgl—9%e}nyl) 7- methrg)%%enzmmldazol -1-yl}-

ethanol

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-ylmethyl)-1-(2-
methylsulfanyl-ethyl)-1H-benzoimidazole

4-Bromo-5-isopropoxymethyi-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-
ylmethyl]-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-ethyl)-1H-
benzoimidazole



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

W@ d0pl0§8433 ( 3- met hoxy- phenyl ) - 1Hbenzoi m dazol e PCT/EP2005/000291
3-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-ethyl)-1 H benzoi m dazol 45 yl']- benzoic acid ethyl
ester
4-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
Xy-et hyl)-1H benzoi m dazol -5-yl ] - benzoic acid et hyl

5- Ben%'?—%?(ﬂr |s,op£orzy)l phen FIJ)r’/(') queltho gﬁgle et;\o%ew(gx ;1 tilfluorf)rr?gtt (l)—)1( l)—/i:
benzoisigigaoje 5- pyr i d| n-3-yl - 1Hben20| m dazol e
3- [ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho

Xy- et hyl H benzoi azo nzo il
2-(-1spbicpy iy Bl Pudas bw—%q%wﬁ)@ﬂ%b? S 2 e
trifluorbht@w+-eHlfb,eln):o:&mdézb@nz0| m dazol -

yl]-2-met hoxy- phenyl } - et hanone

2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
2-(4-Isopragly hghany - Hnbtex il fR daetbdxysstipyl]-5-pyridin-2-ylmethyl-4-trifluoromethyl-

beREhARALEE | €2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- (2- et h ’
1 beox A %Eé‘%) - 5- (3- et hoxy- phenyl ) - 1Hbenzoi m dazol é
4-1 0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- e

2-(4- IsbBprX/r ﬁ'réh){/?lﬁn@t%xyh (iHb&ﬁ@)@Léfhgﬁé%%zot 1-ylmethyl-4-trifluoromethyl-
4-i sopropyl - phenyl) nmet hoxy- { - met hoxy-

1H- be%%WId)aZ@eM met hyl - pyrazol - 1-
yl met hyl ) - 1H benzoi m dazol

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-ylmethoxyl-phenyl}-ethanol

2-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy- ethy!) -1H-
benzoimidazol-5-yimethoxyl-phenoxy}-ethanol

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

N-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethoxy]-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-phenyf)-7-methoxy-1-(2-methoxy-ethyl)- 1H-benzoimidazol-5-
ylmethoxyl-phenylamine



4- Br ono- 5-i m dazol - 1-yl et hyl - 2- (4-i sopr opyl - phenyl ) -7
- met hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hbenzoi m dazol e
W@ 2@5068335- ( 4- br ono- 5- met hyl - pyrazol - 1- yl met hyPQ'F/RP{045/000291

sopropyi - phenyl ) - 7- met hoxy- 1- ( 2-

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

4- Br ono- 5- ( 4- br onp- 3- net hyl-19yr azol - 1-yl met hyl ) - 2- (4- i
sopropyl - phenyl) - 7- net hoxy- 1- ( 2-

nmet hoxy et hyl ) - 1H benzoi nmi dazo! e

e @p%o Zi/gfp“f’ %%Wiglffﬁ%t%g%y% -(2- n¥ethoxtyhe¥th))ll) 2 (4-isopr

benzoietiduvol 5 girhathdxyl iphbeyizethandghazol e 1-[ 4- Brono-1
- (2- hydroxy-ethy))-2-(4-isopropyl -phenyl)-7-nmet hoxy-1
H benzoi m dazof-5- ylnmethyl]-1H i m dazol e-2-carboxylic
2-[4-Bromb-2(Aigopegyephenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-

4 (4-isopropyl - phenyl) - 7-met hoxy- 1- ( 2- met hoxy-
y'meﬁoﬁ{)%@g (2- met hoxynnet hyl i mi dazol - 1-yl met hyl ) - 1
H benzoi m dazol e

2-[4- &nﬁr&m %o fopy B SRENYA-mBiReyh X2 Ewémd@oeww)lm%eﬁet hoxy-
- 5- rﬁet hyl sul fanyl -1 m dazol -
zo'm@ ﬁ-ﬁ@t‘rﬁﬁfwx FRYBERZ 5P dazol e
1- [4 Br ono- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- et ho
4- Bro o- - Ezﬁo})roﬂ%r%benéofn{n&gyéy 159-6nethoxy -ethyl)-5-(pyridin-2-yloxymethyl)-1H-

benzdlthazn‘@-Z (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- et hoxy-
et hyl ) -5-(2-net hyl sul fanyl benzoi m dazol -

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-
yimethoxy]-2-methyl-phenyl}-methanol

4-Bromo-2-(4-isopropy!-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-yImethoxy]-phenyl}-ethanol



1-ylnmethyl)-1

H benzoi m dazol e4- Br ono- 2- (4-i sopropyl - phenyl ) -5-(2-ne
W@ baneessBs i nyl - benzoi m dazol - 1- y[ nmet hyl ) - 7- met POREP2005/000291

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

4- Br ono- 2- (4-i sopropyl - phe %/I ) - 7- met hoxy- 5- ( 2- met hoxy-

benzoi m dazol - 1-yl nmet hyl ) -~

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

3-[4-Brono- 1-( 2- hydroxy et hyl ) - 2- (4-i sopropyl - phenyl ) -

zol - 5:
[4- Br%/m?qgt(ﬁﬁ%r%% ﬁ’zﬂlng XA GRSy -4E ey H: Reﬁ‘ZP ester
imidaza+ b4 inBrtioyieptenyrardeeo| 4, 5- b] pyri di n- 3- yI nmet hyl - 2- (4-iso
propyl - phenyl ) - 7- met hoxybenzoi m dazol - 1-yl]-ethanol
2-[ 4- Brono- 5-i ndazol - 1-yl net hy I-2(4|soropyl phenyl)
[4-Bronfo-gef-irpRyery RRSIVAT daedioxy- wrz]meta@mﬁsw THD

|m|daz%ré@rn@tﬁ?ﬁ?c_zg@éﬁahéﬂ%?ﬂydh'eﬁﬁ £AMINe 7- met hoxy- 5- (5 nmet hy

tétra benzoi m dazol - 1-yl ] - et hano!
4- Br ono- 5- (4- br ono- 5- net hyl - pyrazol - 1-yl net hyl ) -2-(4-c
[4- Brdﬁé—QﬂﬂﬂHb}bPomhﬁlﬁbﬂy)) 77rrféﬂid5t¢-><ly(2élmétﬁexy -ethyl)-1H-benzo

|m|dangéryEr}%h)§ @a(_&)@%lﬁ‘g‘%]ﬁ OBﬂI&ﬂW ;’ph(%n}%? lﬁ](l)nxey 5-(4-methyl -p

yrazol -1-yl methyl)-1-(2- nethylsulfanyl-ethyl)-1
2- 24 EIENE Y- FLGAF8b-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-ylmethyl]-(2-fluoro-phenyl)-amine

[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-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-isopropyl-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-ylmethyl]-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-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylmethyl]-amino}-phenyl)-acetamide



4- Br ono- 5-i sopr opoxynet hyl - 2- (4-i sopropyl - phenyl ) -7-ne
t hoxy-1- (2- net hoxy- et hyl) - 1Hbenzoi m dazol e
WA 240808630- 2- (4- i sopropyl - phenyl ) - 7- met hoxy- 1PCT/EP2005/000291
- (2-net hoxy-ethyl)-1 H benzoi m dazol - 5-
yInEthyI] pyrrolidin-2-one
4- Br onp- 2- (4- i sopropyl - phenyi’)- 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenyl sul f anyl - 1Hoenzoi m dazol e
5- Benzenesul fi nyl - 4- br ono- 2- (4-i sopr opyl - phenyl ) - 7- net

oxy-1-(2-nmethox enzgi m ol e5-Benzyl,-2-(4.
- P G S0 A e ooy PR et R L6 icazor
5-yImethyib( D metigries LMk plodny) daziok e
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 5- ( 2- met hoxy- benzyl ) -
1- (2- met hoxy-et hyl) - 4-
[2-(41$qprPRMGPO B h ] methexyehZomaihexy-6thy!)-4-trifluoromethyl-1H-benzoimidazol-

5-ylméthyf-{3- ?@ﬁfe@rﬂa\ﬂesmb‘?mlé%yl?pﬁ@ﬂ yoaryind - (2- met hoxy- et hyl ) - 5
-pyr| di n- 2-yl nnet hyI rifluoromet hyl -

1-14-E0a CoSPRig0T RRERYT Toetbsret ek etnapa- st nbipeteipidaze5-

ylmethﬂzimaldaiomlmrbwynéa&la infdtareerEet hyl -
1H benzoi m dazol e

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

1-[4- Eﬁbr‘iﬁ)é@-(@rs@ﬁ%ﬁﬂ?heﬁ% ¥rhethbkyPRNZ G Bk 28hy) - 1 H- benzo;mldazol 5-
sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- ne

ymeteyit By P 2reaseenals AP ATuRDamice
5-yl met hoxy] - phenyl }- et hanol

{2-[ 4- Br ono- 2- opr op pheny I - 7-met hoxy-1-(2-ne
1-{1- [ﬁ%q@o&wynpgprym%g@ylh? %cpxy 1- (2 me hoxy—ethyl)-1 -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-

ylmethyl]-1H-imidazole-2-carbonitrile

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



5-yl met hoxy] - phenoxy} - et hanol
{2-[ 4-Brono-2-(4-isopropyl - phenyl ) -7-met hoxy-1-(2-neth
wW@200506439) ) - 1H benzoi m dazol - 5- PCT/EP2005/000291

yl met hoxy] - phenyl } - net hanol

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

t hoxy-et hyl) - 1Hbenzoi m dazgf‘-‘

5-yl met hoxy] - phenyl } - acet am de

2- [ 4~Br onp- 2- (4~i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
[2-(4-1s0pr&dyphembEr-hetizadyri- (Ranetho Sr-ethy hret thikgrbristyk i bgezoimidazol-

- [ 4- Br.ono- 2- (:4-i sopr opyl - phenyl ) - 7- net hoxy- 1- ( 2- met ho
5-ylme§%¥lﬁ-8yr®m)@?yiﬂ ®hzoi mi dazol - 5- (
yl met hoxyj - benzenesul f onami de

22 bR e s O Gl Gien s e 4 Tk GPafethy L - Tet 1O

benzoinldaksimyyctiphienyhapberetné¢updaBideno- 2- (4-i sopr opyl - phe
nyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) - 1Hbenzoi m dazol -
5-y! met hoxy] - phenyl } - et hanone

B e e R e o s

1H-ben2eijd&rotno- 2- (4- i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
2-(4-Isopremtppbiyl)-THhdiboxyz bi ring thoay-e 8w I ey FidiryZ-Yippelhvi)-4- ol

trifluoromethyl-1H-benzoimidazole

2-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1 H-benzoimidazol-

5-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 (I) 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



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl)-5-(pyridin-2-yl oxynet hyl ) - 1Hboenzoi m dazol e
W@ 2B5068332- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2POEEPIIRY600291

et hyl ) -5-(2- net hoxyphenoxynet hyl )- 1H benzoi m dazol e

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

oxy- et hyl ) - 1H benzoi ni dazol-18-

yl met hoxy] - 2- net hyl - phenyl } - net hanol

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
effect®ehithgunb of ®¥bingdbundBoffbmyael BY bifinbdatnze] ¢n aiiﬁlia?rh%ceutlcally-

4- Br onp- 2- (4-i sopropyl - phenyl ) - 5- ( 2- hanesul f o
accepéﬂ%g(gﬁgt—ﬁlﬁéyqb}q ﬁ?tg{, %g{}l@ f_d?%pe}@@lh%yygngﬁ%WT%uftereg ¥o a patlent in
need bf S@mapddtfheatzol e

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

t hoxy-ethyl)-1 Hbenzoi m dazol -

Ina s&tlﬁ/ééﬁ%‘ch%yﬂ\vd@uh&m@?@(/}d'e@ thsB&dss for preparation of a compound of formula
4- Br onp- 2- (4- i sopropyl - phenyl§ 7- met hoxy-1-(2-ne
(1) in ft“f'ﬁﬂr =38 FRUM ) CoOMmris®Ez oi i dazol - 5-
gémmtr )h% PHR0Y R4 ineed asi&i®onding compound of formula Il, R4 being as
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2--net hoxy et
def'”@?&/?t)QVQ trifluoronethyl - 1Hbenzoi ni dazol -

5-yl met hoxy] - phenoxy} - et ha pol

2-{2-[2-(4-1sopropyl - Rhenyl) 7- met hoxy- 1- (2- met hoxy- et

hyl)-4-trifl uoronethy 31 Hbenzoi m_dazol -

5-yl net hoxy] - pheryl } - thanoll [ 4-Br -2-(4-isopropyl -ph

enyl ) - 7-met hoxy- 1- OXYX- et hiyTy A\1H- benzo

N
R5 \

(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 I

R3
R7
Y N
N\ R2
R5 N\
R6 R1

(nn
wherein Y denotes either:
(i) a leaving group-CH,- and R1, R2, R3, R5, R6 and R7 are as defined above; or
(i) the group —CH=0; or

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

defined above:



I m dazol - 5-yl et hyl ] - phenyl - am ne
[ 4- Bronp- 2- (4-i sopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met hoxy
WO ea0ipbe3dl H benzo PCT/EP2005/000291
i m dazol - 5-yl nmet hyl ] - (2- met hanesul f onyl - phenyl ) - am ne
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

-ethyl)-1H benzo -20-
i m dazol - 5-yl met hyl ] -[ 2- (2- net hanesul f onyl - et hyl ) - phen
yl ] -am ne

2-(2-{[4-Brono- 2- (4-i gopropyl - phenyl ) - 7- met hoxy-1- (2-m
et hoxy-et hyl) - 1H benzdi m dazol - 5- g
' A aglet am

e -
2-{[4-Brono-2-(4-isf | -Nhenyl ) - khoxy-1-(2-neth
oxy- et hyl ) - 1H be @ N\ //
nzoi m dazol - d- yIRBet hykf - am"‘gm - benzenesul fonic acid

[ 4- Br ono- 2- (4- |sopropl - phepyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzo
i m dazol - 5-yl met hyl ] - (2-f1 ugyp- phenyl ) - am ne
[ 4- Bronop- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo
wheréwudgéﬁi/ sénaﬂ@?mwcbp@aw bfiém’bsanmbn @?Hﬁﬁand whereln R1, R2, R4, R5,
Br ono- 4-1 sopropyl - phenyl) met hoxy- 1- ( 2- net th
R6 a é'ieh% JefinadiBeRYiohi dazol - 5-
yl met hyl ] - am no}-benzoi c acid nethyl est er
&4 Br ono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
Arapprorriataly Nesypstituting a corresponding compoun of formula V

by a group R1 as defined above:

R3
R7
R4 N
N R2
N
R5 H
R6
(V)

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
aryl N
v \ R2
R5 ’\{
R6 R1

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



i m dazol -5-yl met hyl ] - pyri di n-3-yl -am ne
[ 4- Bronp- 2- (4-i sopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met hoxy

WO ed0bpbu3d H benzo PCT/EP2005/000291
i m dazol - 5-yl et hyl ] - net hyl - phenyl am ne
[ 4- Brono- 2- (4-i sopropyl - pheB;{I ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo
i m dazol - 5-yl nmet hyl ] - ( 3- met hanesul f onyl - phenyl ) - am ne
2-(2-{[2-(4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy- e
thyl)-4-trifl uororret hyl - 1Hoenzoi m dazol - ’

0 ﬁeéﬁ{rgéeéigé/rjn ox _ (@hﬁg\n ) acet ani de[ 2- (4-| sopr opy! -pt]

oxy-ethyl)-4-trifluoromethyl
1H benzoi ni dazol R7

5-yl met hyl ] - (2- met hanesul f onyl
[ 2- (4-1sopropyl - phenyl) - 7gmet h
4-trifluoronethyl - 1H begyoiwd

|')-am ne

1[4Brorr02(4|56 - piid
xy-ethyl)-1 H benzoi ol -5- ylnmethyl]-1

H i m dazol e- 2- car boxy aci d_rRethyl ester : .
1-[ 4- Brono- 2- (4-i B6pr opy nyI) 7- met hoxy- 1- ( 2- et ho
xy-ethyl)-1H benzoi m da; yl met hyO |

H i m dazol e”-car boxylic acid di net hyl am de
1-{1-[4-Brono- 2- (4-i sopropyliphenyl ) - 7- net hoxy- 1

net hoxy- et hyl enzoi
underngjﬁél?lﬁ§pq1dléll Ebrmgch?m}re é{%%ﬁé}ﬁg\g as defined above;
[F***Marc, can we use thss reaction for all cpds of formula (1), or only when certain

substituents are present? ]
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 Il 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 Il 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 (11) 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 (1). 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



1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-et hyl)-1H benzoi m dazol -5- ylnethyl]-1
woRaoneed483 2, 3- di one PCT/EP2005/000291
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxy-
et hyl ) - 5- oxazol - 2-yl met hyl - 1Hbenzoi m dazol e
1-[4-Brono-2-(4-isopropyl - pﬂ%nyl )-7- met hoxy 1
-(2-met hoxy-ethyl)-1 H benzoi m dazol -
yl met hyl ] - 1H i m dazol e-2-carbonitril e
reactlén [ H"rﬁbé&ﬁ@v&néﬂt (S ARy eIBYlire ROESH e hehty B dtexy/ byl heating to 100°C with
- net hoxy-ethyl)-1 H benzoi m dazol - 5-
acet'qu%t hyl ]-1Hi m dazol e- 2-carboxyl i c acid met hyl ani de
‘ (4 | sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl )-5
romo-4-trifluoronethyl-1Hoenzoi m dazol e
If desr&zd (e P%%Q%Hﬁbt?jﬂ%may be fH@WéB@?S“P”(T%g IE? ABRYEREHYRguUnd of
formuftr It rF'ofr |e$dz§}h@|€eér‘ﬂ¥rly1 Aihg B@db%lﬁjem Opzaby 5(—:- transformed to a 2-methoxy-
y! met -am ne[ 2- | soprop phen - 7- met hox
ethoxy gmuezpnﬁm@%v@trﬁ%tpmwwh@ fhr%%thﬂ{ -y éﬁk%?rwwce ofa
base Ol - 5-yl methyl]-pyridin-2-yl-am ne
2-{[ 2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- et hy
[ )-4-trifluoronethyl-1Hbenzoi m dazol -
The cém}%lﬁ‘ﬁ}srﬁflf&amﬁf% NRlrdeGBAE ARy Y %@Qﬂt&ﬁmto salt forms in conventlonal
| sopropy) - phenyl ) - 7- nét hoxy- 1- ( 2- net hoxy- et hyi ) -
mannepiEhdse eyl - 4-tri f ! uor omet hyl - 1H benzoi m dazol e
2- (4-1 sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl )-5
pyridin-2-yl oxynet hyl ) - 4-
The compounds of the invention can’be recovered from the reaction mixture and purified in
conventional manner. Isomers, such as enantiomers, may be obtained in conventional
manner, e.g. by fractional crystallization or asymmetric synthesis 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-
benzoimidazole

Vs
:

\
]
oNNZ . Z

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



trifluoronethyl-1H benzoi m dazoi e
2-[2-(4-1sopropyl -pheny))-7-net hoxy- 1- ( 2- net hoxy- et hyl
WO 20051068483 uor onet hyl - 1H benzoi m dazol - PCT/EP2005/000291
5-yl met hoxy] - benzenesul f onam de
4- Br ono- 2- (4-i sopropyl - phen¥l ) - 7- met hoxy- 1- ( 2- net hoxy-
et hyl) -5-(pyridin-2-yl oxy) fibenzoi ni dazol e Accor di ng
to a third aspect of the invention there is provided a
pharmaceutical conposition conprising a conpound of

at RTfé’r{dT%HEﬁﬂ(é Peac{‘ori”‘%@ | "f‘é%%’a‘?ed‘{otéb e 8'1%55‘3?(382 ' ﬁldq?) 2,

pt abl e exci or carrier
bromceetméhmfethyh%tb@t@ edﬂeq! hed lirdeqis eontiowrst at this t@r\watw@l o another

6h. T@ﬂé@@t‘lﬁ?ﬂm%ur&% 8l t@lrbo%%mﬁér‘éf[% | rdd@td \%t‘%@séﬁd @f(tracted (3x)

r ol or none. is now well established t

with e@%??%gqeeah% F@ﬁ?fﬁﬁﬂprwwdaxqr@ Atswaghas WHY ey ) and brine, dried
over l\rngmqm figelelHrd caRceranddiguasuR Mhelreague RtmIritibe b ahsican

chrom oy b RSB P it & e PO EReE e Gfe 48 Fiygpound as

colorlexsrmlounds of the present invention may be used for
preventing or treating conditions of bone which are
associ ated with increased cal ci um depl eti on or

= 2289 pfViatats Syminieti (& 2. 560, setestion 2 1H8heni¥ ot Gfate 85% CHLCN

in Hg(ﬁderﬁlﬁth) 85% TRRtHoRYatdn biAgmigne i s desirable. Thus in
ifth aspect the invention i'ncludes a nmethod for

preventlng or treating bone
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:



conditions which are associated with increased cal cium

depl etion or resorption or in which stinulation of
whoove/0683s3mat i on and cal cium fixation in the boPE&I/EB2005/000291

desirable in which aneffective anount of a conpound of

formula (1) as defined above, or a

phar maceuti cal | yaccept abl e -&4d - cl eavabl e ester, or

acid addition salt thereof is admnistered to a

patient in need of such treatnent. In a sixth aspect

the invention provides @ process for preparation of a

compound of formula (1) nNHyee or salt form

conprising: (a) introd g a group R4 into a

correspondi ng conpound fernmula 11, R4 being as

defi ned above: (H) wherei any suitable group

Ul

capabl e of substitution b@/ d wherein R1, R2, RS,
R5, R6 and R7 are as defined sbowe; or (b) for the
preparation of conmpounds wherein'R4 is an aryl-CH 2
group, appropriately introducing such aryl group by
reaction wwth a conpound of fornmula Ill: R7 R2 \

A solution of 870mg (4.01mmol) 3-bromo-6-methoxy-benzene-1,2-diamine, 1.16g (6.0mmol)

EDC, 744mg (6.0mmol) DMAP and 707mg (4.01mmol) 4-isopropylbenzoic acid in 20ml
dichloromethane is stirred at room temperature for 72h. The reaction 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,
0

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:

1.0g (4.3mmol) 4-bromo-3-nitroanisole is nitrated by dropwise addition of 1.0ml of a mixture
of 0.4 mi 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



RL (111) wherein Y denotes either: (i) a |leaving
group-CH 2- and R1, R2, R3, R5, R6 and R7 are as
waledosnesd3nbove; or (ii) the group - CH=G or (BQT/EP2005/000291

introducing a group R3 into a correspondi ng conpound

of formula IV, R3 being as defined above: (1V) wherein
Qis any suitable group capddte of substitution by R3

and wherein Rl, R2, R4, R5, R6 and R7 are as defined
above; or (d) appropriately I\I-substituti ng a

corres ondi n ound of faq b up,R1l as.
e i A N A R e 2 ey I
(hexang:E(@Ac £dr 1)ttt effprdegidneg ofdhe tifle canpoumics welleweirystdd. i s

aryl -CO, oxidizing a compound of formula (M): OH R3

Example 2: 4-lodo-2-(4-isopropy|~phenyl)-7-methoxy~1-(2-methoxy—ethyl)-1 H-benzoimidazole

:

Ve

\
®)
oNNZ . Z

The title compound is prepared starting from 4-iodo-2-(4-isopropy!-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 coloriess oil.

R; = 2.31min (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: 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

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.



(M) with a suitable oxidizing agent, Rl, R2, R3, R5,
R6 and R7 being as defined above; (f) treating a
w@ooepoesaad of formula (VI1): (VI1) under suitabP@I/EP2005/000291

conditions to effect ring closure, Rl-R7 being as
defi ned above; [*****W ar e, can we use this reaction
for all cpds of fornula (13260or only when certain
subst tuenfs are present?****] transform ng the
resul tant conpound into further conpound of fornula I
i f appropriate; and recovering the resultant conpounds
of formula | in free or salt form The process of the

Re = 2i4fwem{\Waters Syeifebyt@a) 2i tx5amon mietattion A&0- 2hmvietQ% it 95% CHsCN

d en| ently an iodi de group

in Hzog'h%ﬁé qrafé{?s oAr &r@%\rrg?ﬂg g'ﬁ ably performed by Suzuki
coupl ing, for exanple by reacting conpound Il wth

MS: 487 Y1 g,r* heteroaryl -B(OH) 2 in the presence of a
pal | adi um catal yst. In process variant (b), Y is
conveniently a methanesul fonic acid nethyl ester group
and corrpound III may be reacted with the desired aryl

Examils 44t aior i raeerh el i BB P me e e RT e
benzoNutiezcﬂatlvel y in process variant (b), when Y denotes

the group - CH=0Q, the conpound of forrmula (I111) may be
reacted with a Gignarg, reagent denoted by aryl MgBr in

a suitable N
N S :

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.

R; = 2.36min (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: 419 (M+1)* (°Br), 421 (M+1)" (*'Br)

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



solvent e.g. THF to produce, after subsequent
treatnment with phosphinic acid and iodine, the
wa@eroseegashdi ng conpound of formula (1). |In proREFEP2005/000291
variant (c), R3 may for exanple represent a brono
group which may be introduced by reacting
N- br omosucci ni mide or Br2 F24cetic acid in a suitable
solvent with a conpound of formula IV wherein Q
denotes H. Process variant (d) is an N-alkylation in
which R1L is conveniently an al kyl group and may be
i ntroduced by reacting a correspondi ng bronoal kyl wth
R = Za34oinid(aters dynfroetnuCa, 2/1x50ntrhedgbeddionr?d 8-250nki, B %eto5¢h CH;CN
. [ VO ' i 2 sol vent, for exanple
n Hz(%ﬁﬂ-jﬂﬁ"szglot%ﬁﬂg?(‘?@{a?ﬁtgﬁﬁiaﬁ% in process (e) is for
exanpl e oxalyl chloride in DMSO in a Swern
MS: 309 (Bt ofiEmackh opy+1)n (eEpcess variant (T),ring closure
is conveniently effected by heating to 1000C with
acetic acid. If desired, the conpound obtained may be
further transfornmed i nto another conpound of fornula

Exanpe ok BRRR w3 At ansa BEREHY o Bk o

reaction with 2-(bronoethyl)-nmethyl ether in the
presence of a base. Th&rconmpounds of fornmula | in free

formmay be converted Fto saj#=\foyns in conventi onal
manner and vi ce-versa e‘k@uﬂés of the invention
can be recovered from tihe 't eaction m xture and
purified in .0

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.

Rt = 2.31min (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: 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.

R; = 2.41min (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)



conventional manner. |sonmers, such as enantioners, nmay
be obtained in conventional manner, e.g. by fractiona
W@ eopsHed4B3 zat i on or asymmretric synthesi s from PCI/EP2005/000291
corresponding asymetrically substituted, e.qg.
optically active starting erials. In a seventh
aspect invention includes tfe use of a conmpound of
formula (1) in the manufacture of a medi canent for
preventing or treating bone conditions which are
ate Wi ' +gagad cal ci um depl etion or

MS: 4§§§@$Bt|o§0 4b§éwﬁﬁ¥3h§ timul ati on of bone formation
and calciumfixation in the bone is desirable. Agents
of the invention may be prepared by processes
descri bed be

Examiledy (HRSORO e PORIPIOBHEY ) F- etk e so Tt Fals, -
ethyl)-1 Hben20|n1dazole To a stirred solution of
500ny (1.45mmol)

4- br ono- 2- (4-1 sopr opy nyI -thoxy 1Hbenzoi m daz
ole in 11mM DMF, NaH i s added and
stirring is continue oerha 'T and t hen the

reaction mxture is hﬁateﬁ to 600C. 0.152m (
0.175mmmol ) (2- bronoethyl)-nethyl ether is added and
Using Sthromiorsghars: iostetd ofi@Ebratmaetiy§-nethpetiagrihe tifleo compoitrdgs prepared

using fﬁé sahi é'a@ﬂg'o%t é%it@hé%g rd%sérﬁ)eﬁ%?rj tﬁ% pkﬁ)t rr%%‘?i‘eoé E((gnspl

erat ure, pour nt'o water an
ethyl acetate. The conbi ned organic |ayers are mashed

R = 2\&3 h WALRSs é?f%hqew@dowmc)mﬂ{ iseetcamen10856Mv, fakteb8% CH,CN

concentr at ed The residue is purlfled by
”‘Hﬁ?Wé@WEHT%Q%@&&?&ﬂHVr@ﬁ'%@mV@H'gel (hexane: Et GAc = 3: 1)
to afford 398ng of the title conmpound as

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.

R, = 1.86min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN
in H,0 in 2min + 0.05% TFA, flow rate 1.0m!/min)

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



colorless oil. R = 2.23mn (Waters Symmetry C8,

2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
WO 0031068333+ 0. 05% TFA, flow rate 1.0m /m n) MS:P@DBP2005/000291

(Mr1l)+ (79Br), 405 (M+l)+ (81Br) The starting

materials can be prepared as follows: a)

4- Br ono- 2- (4- i sopr opyl - phenyPy- 7- met hoxy- 1H benzoi i da

zole: A solution of 1.44g (3.97mmuol)

N- ( 2- am no- 3- brom) 6- met hoxy- phenyl') - 4- isopropyl benzam

cronplc, L s SEREP L bR PGB

benqu@w@é@ature 200rr1 ethyl acetate is added The sol ution
is washed with 4N NaOHC{2x) and with water and bri ne,

dried over MgSOH4, fl|(IN an ongentrated i n vacuo.

The residue is purifl r omat ogr aphy on
silica gel (hexane: Et O to afford 1.12g of the
title conpound as sli g@tl reddi sh solid. b)

N- ( 2- Am no- 3- br ono- 6- met hgxy- phenyl ) - 4-i sopr opyl - benza
m de: A solution of 870ng 1(4.01 mmol)

e tfe SRR RS RERER Yot o i BRae o) gimethon- b
benzaimigeyold-and dpbopydeibyiroiethyhethdr usin@ el sadieidactiametrivitions as
descrtbém Ex&Rfedt THOR é&ﬁ@%awsaam& %%%rboloﬂ% s bfact i on

m xture 1's concentrat I n vacuo. e reS|
purified by flash-chromatography on silica gel

R, = A 18X N@LakdrO8ynimediylds, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

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)-7-methoxy-1-(2-methoxy-ethyl)-4-
trimethylsilanylethynyl-1H-benzoimidazole and 0.5ml 1N NaOH in 2ml 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.



to afford 1.44g of the title conpound as a slightly
reddi sh solid. c) 3-brono-6-nethoxy-benzene-1
WQ 200di0es¥Be: A solution of 1.12g (4.04mmol) PCT/EP2005/000291
1- br ono- 4- et hoxy- 2, 3-dinitro-benzene in 25m THF is
hydrogenated in the presence of 100ng Raney- N ckel (Bl
13W Degussa) at nor nal pres§9re for 3h. The catal yst
is filtered off and the filtrate is concentrated in
vacuo to afford 871ng of the title conmpound as a grey
crystalline solid. d)
1- Br ono- 4- net hoxy- 2, 3-di ni tro-benzene: 1.0y (4.3mol)
Ri = 24 omio fBlaBsra Sy moeatiys©8.e2. 1>50nin, dstastion 2 10126 PmiMs 0% to 95% CHiCN
: p Ll oL ' e of 0.4 m nitric acid
”‘H*??g%@$q2%gé@f@%ﬁ”@@%@@%ypgwgﬁ sul furic acid. Stirring
is continued for 1h. After that the reaction mxture
MS: 348 (Reyyed on water and extracted (3x) with ethyl
acetate. The conbined organic |ayers are washed with
wat er and brine (2x), dried over MpSO™4, filteredand
concentrated in vacuo. The residue is purified by

5 I b L, = =

2o LS SPERTE! SRR 2Bl 20 U5 AR R BT 1
benzaimigiezele san Bg pmgage@ using Benfetdwingipookdurthe titl e

conpound is prepared starting from

4-i odo- 2- (4-isopropyl : phenyl) - 7- met hoxy- 1Hoenzoi m dazo

| e and (2-bronoethyl) - hyl ether using the sane

reaction conditions as }descri bed in Exanple! The title

conpound is obtained ag a colorless oil.

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, 0.1ml (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 ol

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



Rt = 2.31lmn (Waters Symmetry C8, 2.1x50mm detection
210-250nML 10% to 95% CH3CN in H20 in 2min + 0.05%

wa E?s/oﬁsﬂmv rate 1.0m /mn) M5 451 (Mrl) + The BCHEP100§000291
materi a

4-i odo- 2- (4-isopropyl - pher_%l1)_- 7- met hoxy- 1H benzoi m daz

ole is prepared from 4-io0do-3-nitro-anisole using

exactly the sane net hodol ogy as described for in

Exanple 1 a)-d). Exanple 3:

f4- I o::io- t2h( |4) [ io%opyl - phenyl ) - 7- met hoxy- 1- ( 2- et hyl sul

~ fanyl -ethyl)- enzoi m dazol e Usj

A mixtareisf JRS BRI PR S TR Tyl Taethony-1-(2-methox
ethyl)-{H-bBhESMRIRYE) 451?@ Ky k24tinel) sbhiemt darenate Bgown(@.376mmol) phenyl-

_prepar usi,ng t.he. sa react | ) Ay
sororEER 2 451 RuBPoh 0 g RS0 o BORM LTS PRt 00 1
stirred 2t 400fNfof Wiiberss TBymiretregctiod, miztul Boemiedde ren teypperature and

pos S5 BRPD ATIRLP TR 0 o o s
washed wihoyater22guandsrieo ged s AjaS Q7 filgres 8228'/ 9&0%21 fﬁgﬁdﬁi} vaguo- The

idud fsAHia8 LY Yibsh- A RREY iiRalde \EtOAG = 4:1) to afford
resi ul_sgéuér#%_ Z?mét fby| Sﬁﬁ?@gﬁ@%ﬁfﬂlﬁzgl@égt@égge Bt c ) to affor
53mg pfAhg tierseTAgIN #e Mlte EVERYINERE'Yi t1 e compound s
prepared using the same reaction conditions as

R = 29858 \0SErd QmhBfy BEERALE AN aQEARH ML B50hM, 10% to 95% CHLCN

in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)
MS: 401 (M+1)”

Example 13: 3-[2-(4-Isopropyl-phenyl)—7~methoxy-1-(2-meth_oxy-ethyl)—1 H-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 1.0mi/min)

MS: 417 (M+1)"



Rt = 2.36mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WA BAS/06d483v rate 1.0m /min) MS: 419 (M+l) + ( 79BPQT/EEDE5/000291
(Mrl) + (81Br) Exanple 5:
4- Br ono- 1- cycl opr opyl net hyl - g (4-isopropyl - phenyl)-7-m
et hoxy-1 Hbenzoi m dazol e USI ng
br ononet hyl - cycl opropane i nstead of
(2-bronoethyl)-nmethyl ether the title conmpound is
prepared using the sane reacti on conditions as
described for th tion of Exanmple 1.Rt =
ExampleifHi seRr e L PESRHEL TRF ey 2ol 31<%%ﬁ55Xh@%86¥>r%WHV'1-1-<2-
methadtRAHO M bedSinidaz02% CHSCN in HHOin 2nin + 0.05%
TFA, flowrate 1.0m/mn) MS: 399 (M+l)+ (79Br), 401
(M+1)+ (81Br) Exanple 6:

4- Br ono- 1- propyl - 2-( 8?\0/;)\30/- phenyl ) - 7- met hoxy- 1
H benzoi m dazol e Usin - br ono- propane i nstead of
(2- brormoet hyl') - met hyl ther the title conpound is
prepared using the sa 2act cndltl ons as
described for the pre xample 1. Rt =
2.31m n (Waters Synmet % 2. 1x50mm det ecti on
210-250nM 10% to 95% in HHOin 2mn + 0.05%

TFA, flowrate 1.0m/mn) avs: 387 (M+l) (79Br), 389
(Mr1)+ (81Br) Exanple 7: 7
4- Brom) 1 butyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1H- be

nzoi m dazol e
5mg (0.2mmol) NaH 1s added to a solution of 70mg (0.173mmol) 3-[2-(4-isopropyl-phenyl)-7-

methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-4-ylj-pheno! in 2mi 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 MgSO,, 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.

R; = 2.18min (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: 475 (M+1)*

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

/OO\
(1O
N
o/
0O

/

7



Usi ng 1- brono-butane instead of (2-bronoethyl)-nethyl
ether the title conpound is prepared using the sane
WO e@sn68383 condi ti ons as described for the prepeCHEPINS/000291
of Exanple 1. Rt = 2.41m n (Waters Symmetry C8,
2. 1x50mm detection 210- 25(_)@%4_ 10% to 95% CH3CN in H20
in 2mn + 0.05% TFA, flow rate 1.0m/mn)Ms: 401
(M+1l)+ (79Br), 403 (Mrl)+ (81Br) Exanple 8:
4- Br ono- 1- et hyl - 2- (4-i sopr opyl - phenyl ) - 7- net hoxy- 1H be
nzoi m dazo! e Usi ng 1-brono-ethane instead of
(2-bronoet hyl)-nethyl ether the title conpound is
The t'é? SPAPRNAS iohgf”ieﬁje“ %H%ﬁrqé@@{h%\ﬁ’ @aw-ﬁaw?rz"sﬁec@énstead of phenyl-
boronftesdid LdegltHeramderopeduraraatdessribet fintasprepatatidit of Example 12 as a
| l2. Zslg‘i n (Waters Symmetry C8, 2.1x50mm detection
CONST ' o5NnM  10% t0 95% CH3CN in H20 in 2nin + 0.05%
TFA, flowrate 1.0m/mn) Ms: 373 (Mtl)+ (79Br), 375

= A M ' i - 0 0
R %ﬂgﬁﬁb@%ﬁéﬁ%@ﬁ.&;'%%rzzgxyﬁorngnﬁedﬁ;ﬁ@e?sr%tZﬁgaw,%ﬁ;giQ?ndeCHsCN
in H,Q jro2min-+y@.p5%t HyA flowgateel RYI/MERT ne Usi ng

(2- Brono- et hyl ) -di met hyl -anmi ne i nstead of '

2- bronoet hyl ) ~met hyl ether the title conpound is

MS:“%FéMéF)ed usi ng the sane reaction conditions as

described for the preparation of Exanple 1. Rt =

1.86mn (Waters Synmetry C8, 2. 1x50mm detection

210-250nM 10% to 95% CH3CN
Example 16: 4-Methyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

@;@%

benzoimidazole

O

e
7

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.

R = 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
416 (M+l)+ (79Br), 418 (Mtl)+ (81Br) Exanpl e 10:

W@ 2008068483 2- (4-1 sopropyl - pheny!) - 7- net hoxy-1 PCT/EP2005/000291
-(2-nmet hoxy-ethyl)-1 Hoenzoi m dazol e The title
conmpound is prepared starti ﬁg from
4-chl or o- 2- (4-i sopropyl - phedyl) - 7- met hoxy- 1Hbenzoi m da
zol e and (2-bronoethyl)-methyl ether using the sane
reaction conditions as described in Exanple! The title
conmpound is obtained as a colorless oil. Rt = 2.18mn
(Waters Symmetry C8, 2 1x etection 210-250nM
10% to 95% CH3CN i n .05% TFA, flow rate
1.0mM/mn) MS: 359 (MwP NThe artting materi al
4-chl oro- 2- (4-i sopropyh- pé}anyl) 7- met hoxy- 1H benzoim d
azole is prepared from 4-¢€hl oro-3-nitro-anisole using
exactly the same nethodol 8yy as described in Exanple 1
a)-d). Exanple 11:

4- Et hynyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hox

Toa éf%lﬁ@%fh??mg'% Qé@hmo@aﬁ?&]oﬁd&-@ ?&toHFo%ypéhe%;ﬁg methoxy-1-(2-

methaxyeihyils Bpmepsaimisiagnlg|in 8mi FEF hexGorL ter=-vbtliibikin @i Mg in Reptane) is
slowly’adcfeb"ﬂ?t'm”bs'Thr@%ﬁkt%?@ﬁé%ﬂreé%rbl%rbﬁOVMﬂé@b@ IﬂO@G@nﬁrﬁdl) ethyl

THF/ net hanol st irr

odidedp agust TNPHEBHORCTIDRE 1 HTTEE b B3 Brapret e gemptiing 15
continuedpaT i @huTRe fsuttipn tadreds cvaib@ to @och exipesattied pddrd on water and

extrac‘w%fi&é(g 3’3{ H'IYF e?at% Th hgonqgtngd g gan%rlg?e% gre! BESR lfwater (2x)

and brine, dried over MgSQ,, filtered and concentrated in vacuo. The residue is purified by

flash-chromatography on silica gei (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 H,O 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

y
@;@%

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 1ml 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.



wat er and brine, dried over MpSH4, filtered and
concentrated in vacuo. The residue is purified on
wO2®s068B3 | ca gel plates (hexane: Et OAc = 3: 1) POI/BPI005/6h0291
7ng of the title conpound as yellow oil. R = 2.11mn
(Waters Symmetry C8, 2.1x5 detecti on 210-250nM
10%to 95% CH3CN in H2Oin2iin + 0.05% TFA flow rate
1.0M/mn) Ms: 349 (M) +
2- (4-1 sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl ) -4
The conttméaea g%ué'réf%’ﬁ%tv?%ﬂ%h whiRERZ QDA HR7GIe, 8ad B%r MgsO,,

pared usi l'owi ng procedure: A’ m xtu
ﬂlterequlg:opge@raiqcﬁnfo\re)cuo The resrdue is purrfred by flash- chromatography on silica

gel ( he&ah@é@@c £ 4-1)30 RFORY1 mihemik it comphiityasla caoredshaixy et
yl)- 1H benzoi m dazole, 0.1m (0. 77mmol)

trlethylantne 0.1m (0.7mmol) ethinyltrinmethylsilane
R = 2. a@dwu’é(tlyatmt Bachimetryl ¢8, 2ckGamen, idetettibn at@260mir 10% t¢ 85% CHCN
brre o en the reaction m xture
'”Fhoﬂ% ?83%/59?55#$&5§Qgggﬁﬁwg and poured on water and
extracted (3x) with ethyl acetate. The conbi ned
€ |layers are washed with water and brine, dried
MS: 3%%@fﬂ S, filtered and concentrated in vacuo. The
residue is purified by flashchromatography on silica
The st@8hg CRRXANE prEbSRE o5 fallcls: t 0 afford 17ng of the title
conmpound as colorless oil. Exanple 12:
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy-et hyl ) -4
7-Ethytsph@my-2-(3-isdpeomdiphecidzd| 2hettioxy-etty!) efH-betrajmidezAShol| )
4hbr§nn-2-(4-isopropyl-phenyl)-7-nethoxy-l-(2-nethoxye
t hyl ) -

OH

N
O

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. HCl,
stirred for 10min , diluted with water 25mi 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 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



1H benzoi m dazol e, 45ng (0.424mmvol ) sodi um car bonat e,
34ng (0. 275mmo!) phenyl boronic acid and 10ng
W eqosaks433 t ri phenyl phosphi ne) pal | adi um i n 10mMPCT/EP2005/000291
toluene/water (3:1) is stirred at 1000C for 9 hours.
Then the reaction m xture i/vé cooled to room
tenperature and poured on ?er and extracted (3x)
with ethyl acetate. The conbi ned organic |ayers are
washed with water (2x) and brine, dried over MgSH,
filtered and concentraf’ed in vacuo The residue is
purified by flash-chret silica gel
(hexane: Et QAc = 4:1) f ¥ of the title
conmpound as a white cryst II|ne solid. Rt = 2.21mn
(Waters Symmetry C8, .X21xB0mm detection 210-25(nM
10%to 95% CH3CN in H2Oig 2mn + 0.05% TFA, flow rate
1.0m/mn) MS: 401 (Mtl)+ Exanple 13:
3-[2-(4-1sopropyl - phenyl) - 7- met hoxy- 1- ( 2- met hoxy- et hyl
)-1 Hbenzoi m dazol -4- yl]-phenol The title conpound
The tifle compainteandibe mge @y $nyd cax P eapprediainghine samelsyniasissgequence
as deQérleBWéQ(ar#&é anr%té%:%l'di 4%6&9@”5@12%@%@ ﬁQ%@QHF@py@@enzonc acid is
describ e preparation of 2 as a whit
US@d@r%’@ﬁ'@ﬂllne solid. Rt = 2.07nin (V\aters Symetry C8,
2.1x50mm detection 210-250nM 10%to 95% CH3CN

Ri = 2.06min (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: 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)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-
benzoimidazole

Ry = 2.169min (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)" (°Br), 419 (M+1)" (*'Br)

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



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
417 (Mrl) +Exanpl e 14:
wQ2¢o4/0b86pr opyl - phenyl ) - 7- net hoxy- 4- [ 3- ( 2- met hPR/ER100H#00291
y)-phenyl]-1 -(2- methoxy-ethyl)-1 H benzoi m dazol e
5mg (0. 2rmo|) NaH i s added_§ Jf;) a solution of 70ny
(0.173mml ) 3-[2-(4-isopropyl -phenyl) - 7-
nmet hoxy- 1- (2- net hoxy-et hyl)-1
H benzoi m dazol -4-yl]-phenol in 2mM DWM. This m xture
is stirred at roomtenperature for 1h. After that 28ng
(0.207mmol ) 2-(brono ry- I t her is added and
stirring is continue h. The reaction
m xture i s poured on e’?’ and extracted (3x) with
et hyl acetate. The C(}rﬁaﬁéd organi c | ayers are washed
wth water (2x) and brine, dried over \gSH4, filtered
and concentrated in vacuo. The residue is purified by
fl ash-chromat ography on silica gel (hexane: EtOAc =
Ry = 2374irt (Watkefobymmetry O8f 211ike0mint detectisrp@10ad5@s,ai 0% to 95% CHLCN

n BRI ofhiTEA Tk el Telall™ 1656 « o 5506 e i n Heo

in 2mn + 0.05% TFA, flowrate 1.0m/mn) Ms: 475

MS: Bé%)@ Sﬂ@ﬁ@‘p 935571;%”)/{3 2- (4-isopropyl - phenyl ) - 7-neth

oxy-1-(2- met hoxyet hyl )- 1H benzoi m dazol eThe title
conpound i s obtained using 3,5-di met hoxyphenyl -boronic

Examag '2%: }5 %r%g% (91 is prop)y p%grrrﬁ)mi -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.

Ri = 2.13min (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: 403 (M+1)" ("®°Br), 405 (M+1)* (*'Br)
a) 5-Bromo-3-methoxy-benzene-1,2-diamine:
Br NH,
: NH,

O

7

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 50ml methanol/water (2:1) is hydrogenated in the



acid using the sanme procedure as described for the
preparation of Exanple 12 as a colorless oil. Rt =
WQ2@8068333 WAt ers Symmetry C8, 2. 1x50mm det ect POIEP2005/000291
210-250nM 1 10%to 95% CH3CN in H2Oin 2mn + 0.05%
TFA, flow rate 1.0m / mn) Iy§8_461 (M+l) + Exanpl e 16:
4- Met hyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy
-ethyl)-1 Hbenzoi m dazole The title conpound is
prepared starting from
preseflcd Bt JD0MPZP{E(ERGRR BT 00 R Mok hal (orBBSURE Yor 3hHPRET BieMBatiy st is
) éohe and é@' bronpet hyl 1 net hyl et h?e?r(ti& ng t he sane q
filtered @ @A She HYAL 1FiCORSSHIStoRB YAPYRG 3Tiordt 2T &t HiffeCqRquad as an
oil. conpound is obtained as a colorless oil. Rt = 2.01lmn
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10% to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate
An altgrmative wan forss papargtivh bf theTdompuad dieagyibedtir ekarhple 22 is outlined
4- et hyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1

below? . !
H benzoi m dazol e is prepared from

4-met hyl - 3-nitro-ani sole using the sane nethod as

a) 2-Migssiidatolgheryafme 1 a)-d). Exanple 17:
4- Et hyl - 2- (4-i sopropyl - phenyf) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 1Hbenzoi m dazol eTo a sol ution of 150ng
(0. 223mol ) Q

4- br ono- 2- (4-1 sopropyl - p@"}‘o?- met hoxy- 1- ( 2-

NH,
_0

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 MgSO,, 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:

0

Iy

N\Oh
Cl

0

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



nmet hoxy- et hyl ) - 1H benzoi m dazole in 8m THF, 0.289m
tert-butyllithium(1.7Min pentane) is slowy added at
WO Z@5068435his m xture is stirred for 1h at - 78PCX/EPINS/000291
54m (0.669mvl ) ethyl iodide is added. The reaction
mxture is warmed to room_tgnperature and stirring is
continued for 12h. The reaction mxture is cooled to
roomtenperature, poured on water and extracted (3x)
with ethyl acetate. The conbi ned organic |ayers are

mixturd\RNe@edtd Eooled Ront Briperitdrebdridne podhieties voater addSacted (3x)
d I(_:ngncent rated in vacuo

with S| ERPR THY CPUIFCHP aHa OBPARY SaRe L RETA) and brin, aed
over MgBe giiterdd 4Mtconc2nitatet in edduor the2lesgiuefis pirdiedi byl flash-

onpound _a ess, Qi 1. ~Rl= ' :

cmomGOHRRHY o Uod S BlRR S el 0ol T 2o Baia Ml oy =
a cryst@BCBblidn H2O in 2min + 0.05% TFA, flow rate 1.0m /m n)

M5: 353 (M+l) + Exanpl e 18:

4- Et hyl sul fanyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-

met hoxy~et hyl') - 1Hbenzoi m dazol e NaH (2.4ng, O imol)
¢) (2-Methagdesl It @-rAethokybimio-phenyl)-amine:

7- et hyl sul fanyl - 2- (4-1 sopropyl - phenyl ) - 3-( 2-

nmet hoxy- et hyl ) - 3H benzoi m gazol -4-0l (35ng, 0.094nmmol)

in ImM DMF. The m xture isrstirred at roomtenperature

for 1h and nethyl i odi @m‘, Oi nmol) is added.
Stirring is continued %lh\/tdn\en the reaction
m xture is poured on wafer jand extracted (3x) with
et hyl acetate. The conbiRed or gani ¢ | ayers are washed

A mixtLVz\?etoq 7‘.’%t (%Ibmgnzo)f)) 2-%Hl%rok35-Inpe?hox?/[ﬂ-r%go%\éﬁge% ‘Qf%l 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-ethyl)-(2-methoxy-6-
nitro-phenyl)-amine in 150mi glacial acetic acid, 3.0ml (68.9mmol) bromine is slowly added
at room temperature. The reaction mixture is stirred at room temperature for 3h. 600ml
EtOAc are added and this solution is washed with 4n NaOH (2x), water and brine, dried over
MgSO,, filtered and concentrated in vacuo. The residue is recrystallized from diethyl
ether/hexane to afford 13g of the pure titte compound as orange crystals and 6.69g of an
orange oil which contained 50% of the starting material.



filtered and concentrated in vacuo. The residue is
purified by fl ash-chr omat ography on silica gel
W@ begaesasEt OAc = 4:1) to aff'ord 11ng of the tiPCBEP2005/000291

conpound as a coI orless oil. = 2.13 min (Waters
Symmetry C8, 2.1x50mm det e%l on 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / m n)
M5: 385 (Mt1l)+ The starting naterial is prepared as
fol |l ows:
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
(0. 744mol )

e) 5-Blolb@Methokd-N+ S0 mpihoxpanlibendereet bakymibe( 2- net hoxye
thyl)- 1H benzoi m dazol e (exan‘pl e 1) and 313ny

(3.72mmoi ) EtSNa in i, stirred at reflux
tenperature for 4h. art atzthe reaction mxture is
poured on 10m cone. HCI edfor 10mn , diluted

with water 25m and extr eﬁl (3x) with ethyl acetate.
The conbi ned organic | ayers are washed with water (2x)
and brine, dried over MgSH4, filtered and concentrated

in vacuo. The residue is purified by
A soliftioa s Scligr @amtedr(dtigmorZ-miethora b gétro- ph@wﬁr@ reetQmy-ethyl)-amine

in 14§mf1 F(PS Rfdr& g?é#ua@"g m’gﬁé pFe'%@néé &l €4S RIROMURARKBS(EA 13W Degussa) at

ess o0l

normapgpﬁmg for 2ah.chhel R va ﬂlkﬁﬁ%ﬁh?ﬁf pog thedilthigys goncentrated in vacuo.
The redidudBtonanst 6 h%h)chlorhlb@@zayhmod@r@b gEh@ekand: Bt@ANP LN do afford

recur ors can repared using the sane
4959%/?%%@% ﬁ‘é@ E fﬁé@iﬁ% Ped in exanple 1. Instead

of 4- |sopropylbenzoic acid, 4-cycl opropyl -benzoic acid
is

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

0o

Br NH

\@[N/\/O\
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 2.94g
(18mmol) 4-isopropyl benzoic acid in 150m! 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 MgSOy, 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



used in step b). RR = 2.06mn (Waters Symetry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
WO 20031068333+ 0. 05% TFA, flow rate 1.0m /m n) MNS:PADLP2005/000291
(Mr1)+ (79Br), 403 (M+ 1)+ (81Br) Similarly, by using
the appropriate al kyl-brom des, the follow ng
conpounds can be prepared: Exanpl e 20:
4- Br onp- 2- (4-cycl opr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net hyl
sul fanyl - et hyl ) - 1Hbenzoi mi dazole Rt = 2.169m n (Waters
Symmetry C8, 2.1x50r8 Cti 210- 250nM 10% to 95%
CH3CN in H2Oin 2mn + wrate 1.0m/mn)
MB: 417 (MFL)+ (79Br), 4 M+1)+ (81Br) Exanple 21:
4- Br ono- 1- cycl opr opyl nmethyl £ 2- (4- cycl opr opyl - phenyl ) -7
- met hoxy- 1Hbenzoi m dazol eRE5y 2. 174mn (Waters Symetry
C8, 2.1x50mm detection 210-250nM 10%to 95% CH3CN in
H2Oin 2mn + 0.05% TFA, flowrate 1.0m/mn) MsS: 397
(MF1) + (79Br), 399 (Mrl) + (81Br) Exanple 22:
A sol@BioBrod ir#8rag (4717 sopa Py b-bpinen B etfiexye2 A retHoxy 2tmparhior) pheny]-4-
soprdfl iR Rl A oSl ok 08 RE PR MR e i cooled

to roogeigrmscatuees2 Al oty edetpie ie rdded. g he sphugian is washed with 4N NaOH
(2x) and RitR RS- AFRE heY uheh e nds @, ditd8l BRd concentrated in vacuo. The

residue is purified by flash-chromatography on silica gel (hexane:EtOAc = 3:1) to afford
625mg of the title compound as a colorless solid.

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

IO

To a solution of 403mg (1.0 mmol) 5-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. 250m! 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-ethy!)-1H-
benzoimidazole



Rt = 2.13mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H2O in 2m n + 0.05% TFA
wapdosmossdz e 1. 0m / mn) Ms: 403 (Mrl) + (79Br), P@DBP2005/000291

(Mrl) + (81Br) a) 5-Brono-3-nethoxy-benzene-1

,2-diamne: A solution of 2.{y (8.1muol)

4- Br onp- 2- met hoxy- 6- ni t ro- phenyl am ne [ Zhou, QT., et

al . Huaxue Xuebao 1980, 38(5), 507-10] in 50m

nmet hanol /water (2:1) is hydrogenated in thepresence of

200ng Pt/ C (Engel hard 4709) at normal pressure for 3h.

Then the catalyst is filgrered off and the filtrate is

concentrated in vacug}t afy or .59 of the title

conmpound as an oil. @ ernx :

preparation of the conpstintN desef’i bed in example 22 is

outlined below a) 2- I\/btdwox -6-nitro-phenylamne: To a

stirred sol ution of 20g (129. 9mmol )

2- hydr oxy-6-nitroaniline uPlsom DMF, NaH (3. 429,

143mmol , 95% is added at 00C and stirring is

cont i nued for 1.5h. Mel (9.3m, 150mmvl) is added and
The édﬁ@pduﬂé@ bl@ﬁar@d?slide%ch&cﬁh'é&éﬁ@e@B ByORHd @@@Ibﬁ‘ipw l?ennzom acid

e reaction mxture is poured
'”Ste?\if’f%'Sgﬁ@pé&’??%etcefﬁf“{ 3x) with ethyl acetate. The

conbi ned organic |ayers are vvashed vvith wat er (2x) and

= E.rAIiSBEﬁn R/(/iat%(rjs mmelt\{g%%LQ 1xbbt er etec on SHI5EGN ,\ﬁa{og/gl tci) 85%

CH;CN in HyO in 2min + 0.05% TFA, flow rate 1.0ml/min)

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

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

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



vacuo. To the residue 50m of hexane : diethyl ether =
4:1 is added and the resulting suspension is stirred
wo o00sBesIBRut es. 20gof the title conmpound are OPCHER®AS/000291
after filtration of the mxture as a brown crystalline
solid. b) 2-Chloro-1-nmethaoxyy3-nitro-benzene: To a
m xture consisting of 15.5g (92.26mmol )
2- met hoxy- 6- ni t ro- phenyl am ne, 31m water and 31m
cone. HCl, a solution of 6.36g (92.26mvl) NaNQ2 in
Exampi& 0b: ARiderS5-biersd-D\-1sopcbghg Hptelng hyi-isethaky-1 40-rd&hexy0éByl)- 1H-
benzmAfi er stirring for 0.5h the mxture is slowy added to
idasolft i on of 11.88g (120mol) Cudl in 93n cone. HO .
After conpletion of the addition stirring is continued
for 1.5h at roomtenperfature and for 0.5h at reflux
tenperature. The reBicti N X t is/allowed to cool to
roomtenperature and i ou ter and extracted
(3x) with ethyl acetater e conbi ned organic |ayers
are washed with water (@x)/7and brine, dried over
MSH4, filtered and concengrated in vacuo. The residue
is purified by flashchronmat ography on silica gel
(hexane: EtOAc = 3:1) to afford 12.6g of the title
conmpound as a crystalline solid. c)
A solutiér detdong/Oe243pinel] 3-bnerh bx@x-isonmopyi-ohemdngHmetiaenyrief2-methoxy-

ethyl)g‘@&%ﬁ%@gwﬁ’%_zé@fﬁgﬁm.%‘@36%%%rglg%%c’»suﬁimmide in 3l acetontile s
refluxedi fos 63T dhpIreadiiph aiktues igrr@oleSne ronmdaniratgiethgnd aefgestrated in
vacuo "B @didLd &PEriret loy BRER chR&MMRsREREIN bifcPgd | (ReemeHIORk = 4:1)

and recrystallisation from hexane/diethy! ether afforded 82mg of the title compound as

colorless crystals.

R, = 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)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole



reactor for 25 min. Then the reaction mxture is
cooled to roomtenperature and is concentrated in

WO 28068433 X coevaporation with tol uene) to obtBCTHER®NS/000291

20g (which contains 85%of the title conpound) of a
red oil which is used withaut, further purification in
the next step. d)

(4- Br onp- 2- net hoxy- 6-ni tr o- phenyl ) - (2- net hoxy-ethyl)-a
mne To a solution of ca. 20 g (contains 15.659g , 58.9

R = 288Mjn (Patars Saniyiey BB 2 1(80rmmt Bs¥idr 210-250nM, 10% to 95% CH,CN

n bR 38 Gk Breifnd T reftbary “added at +oom

tenperature. The reaction mixture is stirred at room

: @n@ﬁr f 6 Et OAc are added and this
IVls'ésol ti12tnkyr§r)’\/\gé?1§@”'?ﬂ§hn NaOH (2x), water and bri ne,

dried over MgSO, filtered and concentrated i n vacuo.
The residue is recrystallized from di et hyl

et her/ hexane to afford 13g of the pure title conpound
EXamRle G G e -§ 4105 S HPBTHY TomeRii oa B bPI- B
triflucc@nétayrad-beRoivfdakble starting nmaterial . e)

5- Brono- 3- net hoxy-N * 2*-(2-nmet hoxy- et hyl)-benzene-1

, 2-diam ne A soluti onFof 6.1g (20mmo()

(4- brono- 2- met hoxy- &-pi t o- ghen | )-(2-methoxy-ethyl)-a
\t he presence of
1. 49 Raney- Ni ckel (B11 F ssw)/at\normal pressure

mne in 140mM THF i $7h

for 25h. The catal yst isofi ered off and the filtrate
is concentrated in vacuo: The residue is purified by
fl ash- chr omat ogr aphy on si I/Dca gel (hexane: EtQAc =

2:1) to afford

The title compound and the precursors can be prepared using the same synthesis sequence

as described in example 1 and 23 from 5-trifluoromethyl-3-methoxy-benzene-1,2-diamine.

Ri = 2.73min (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)" (3'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.



4.95g of the title conpound as a as a reddish oil. f)

N- [ 5- Br onp- 3- et hoxy- 2- ( 2- met hoxy- et hyl am no) - phenyl | -
wa@20080a846pYy| - benzam de A solution of 4.95g (18PeDEP2005/000291

5- br ono- 3- net hoxy- N *

2*-(2- met hoxy-et hyl) - benzen4 2- diamne, 5.15¢g

(27nmmol ) EDC, 3.3g (27nmmol) d| met hyl am no- pyri di ne

and 2.94g (18muvol) 4-isopropyl benzoic acid in 150m

di chl oronethane is stirred at roomtenperature for

R = é%@mm&ﬁ/@/a%rstélﬁ*ﬁmé{?gﬁ@‘a EH%Z:'V& dt@&%%dm@%dn'ﬂﬁ 1900895, CH,CN

hase wash brine, dried over
in H 'E‘u@)zi”nﬁoquse/?érﬁ/\aﬂ@”é%ﬁdé}ﬁ‘?‘ ifed in vacuo. The residue

is purified by flash-chromatography on silica gel

MS: %%en@gﬁﬁd(%ﬁﬁﬁ%gﬂ b%(o I>afford 7.48g of the title

5- Brono- 2- (4-i sopropy! - phenyl ) 7- met hoxy- 1- ( 2- met hoxy-
ethy!)-1 H benzoi m dazol eA sol ution of 748ny
(1. 77mmol ) o _
a) 5-NifjusrhB-omh SyranaeRsg-1 2-¢diaminst daovie- Riepgied piattng il methoxy-3-
nitro- én.ﬂ@?&ﬁ@@%é@ﬁ@ﬁ@%% thdlsaHiMeatiéhbdguentd BE BEséHoed for the

he reaction mxture is cooled to roo

prepar é%’e‘?fﬁ@l’%’”?@dﬁ?th@t‘h&??”@@éﬂa@ diamine,gridescripre '@%’F%”E‘ﬁ"%ﬁ (steps ¢
andd)s Washed with 4N NaOH (2x) and with water and brine,

dried over MgS™4, filtered and concentrated i n vacuo.

The residue is purified by flash-chromatography on
Exangilé BE.a4-Beimd-béodun2-(Eisopmpyl-ghehy|) {remethbry-d-(B2oetgoxf ethifp 1H-
benzéh&clja%l onpound as a colorless solid. Exanple 23:

ronD 2- (4-isopropyl - phenyl ) -7-net hoxy- 1- (2-neth
oxy- et hyl ) - 1Hbenzoi m da%ol e
r

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% CH3;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0m{/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:



To a solution of 403ng (1.0 mol)
5- brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met hoxye
wao baos)pe8433- benzoi m dazole in 8m gl acial aceti BCHEPZI)5/000291
240mg (1.5mol) bromne is slowy added at 100C. The
reaction mxture is allowed o warmto room
tenperature and is stirred” f87F 3h. 250m EtOAc are
added and this solution is washed 1n NaCH (2x), water
and brine, dried over MgSH, filtered and concentrated
i n vacuo. The residue iy recryst aI lized from
Et OAc/ hexane to affokd 3 of title corrpound as
col orl ess crystals. Rf| 0. ‘e/ Et OAc = 3:1) Ms:
481 (M+1)+ (2x 79Br), 283 [IM+1)F (79Br 81Br), 485
(M+l) (2x 81Br) Exanpl g024:
4,5-Di brono- 2- (4-cycl opropyl - phenyl ) - 7- met hoxy- 1- ( 2- ne
t hoxy- et hyl ) - 1Hbenzoi m dazol eThe conpound is prepared
Toa s%‘ﬁ;tféﬁ%@ PbBRE (b.518%RIIE- %d832 @y,séb'?bﬁv;t henyl)-7-methoxy-1H-

4-cycl benzoi ¢ aci d

benzonmii4ERP Gpyll BT 5 arg o Hpwly S99 87 (Ppdendd) bromine. The
reactiSy AR Uie)s Q&recﬁfol&&@nlﬁmOﬁheE&D‘}&d o aZifliIQd 2hO sdllﬂ%rt ;3 vdshed 2n

I mn,+ 05% ow rate.1. ny .
NaO (@ qu\r& tMp? qrne(cé ({ mﬁgonch?g%ﬁg lré!%{U)o’. [ﬂl%%eadue
is purifisét by ﬁaélﬂ-xhrsmﬂtc)gramyr@ $llrr£a gﬁ(ﬂmdse &t3A¢ FI¥et) andrretiyetallized
from @tb%&%l&h{d%@hé?fto SXEIP R aglcefalﬂg titfScdriFordl dsOW-Riite crystals.

ound’ can be prepare
2- nethoxy 4- |sopropyl benzoi c aC|d in the appropriate

b) 5-I&dRRY4-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.

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.



Exanpl e 25:

4,5-Di brono- 2- (4-i sopropyl - 2- net hoxy- phenyl ) - 7- net hoxy
WO 100§/@68¥83 hoxy- et hyl ) - 1H benzoi mi dazol e Rt = PCBRP1005/000291

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

10%to 95% CH3CN in H20 i n % n + 0.05% TFA, flow rate

1.0m/mn) MS: 511 (M+1)\ +?} 20 .x, 9Br), 513 (M1)

('8Br, 1Br), 515 (M+l1l)+ (2x ai Br)Exanpl e 26:

4-1 0do- 5- br ono- 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- (2-m

nzveh@m- Betdmd 2=elhPOPZ - eRB AL HchyIR 7An SBbML | QPLnth SYLBY1)-1H-
benz

(4 i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxye
thyl)- 1H benzoi m dazole and 61ng (0. 273mmol )
N-i odosuccininmde in 3my acetonitrile is refluxed for
12h. The reaction nixtuJ is cooled to room

tenperature and conaent ad i acyo. The residue is
grmp@ngi lica gel
(hexane: EtOAc = 4:1) ant'reery [lisation from

purified by flash-chro

hexane/ di et hyl et her af/fmr;Xd 82nmg of the title
compound as colorless crystals. Rt = 2.60mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN

t

The title compound is prepared starting from 5-Bromo-2-(4-isopropyl-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 H,O 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) 5-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
MgSO.,, 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.



in HOin 2mn + 0.05% TFA, flowrate 1.QOm/mp) NS

529 (M+1)+ (79Br), 531 (M+l)+ (81Br) Using the nethods
wale@snsdassl for the preparation of exanples 1 apdI/RB20051¢00291

foll owi ng conpound can be prepared (using

2-met hoxy- 4-i sopropyl - benzojc acid in the appropriate

step): Exanple 27:

5- Bronp- 4-1i odo- 2- (4-i sopr opyl - 2- met hoxy- phenyl )-7-met h

oxy-l-(2- met hoxyet hyl )- 1 H benzoi m dazole | - .0 oR

2 38mn (Waters Syrmetry C8, 2.1x50mm detection

10-250nM 10%t o 950/ 0
=2 ?ﬁ)svn VRS e TP A 1K Orﬂ)@v g Oﬂ#ﬁgd?%é?)% e cHacn

in HZO(IMErh)nH(O&)@‘B )FFEXﬂdmkan&ml/mm)

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

- (2- met hoxy- et hyl ) - 5-

MS: 35¢ (M41)or onet hyl - 1H benzoi ni dazol e The title conpound

and the precursors can be prepared using the sane

synt hesi s sequence

Example 33: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbonitrile

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.

Ri = 2.59min (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: 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



as described in exanple 1 and 23 from
5-trifluoronethyl -3-nmet hoxy-benzene-1, 2-dianmine. Rt =
WQ@2003068333 WAt ers Symmetry C8, 2. 1x50mm det ect POIEP2005/000291
210-250nM 10% to 95% CH3CN in H20 in 2mn + 0.05%
TFA, flowrate 1.0m/mn) Mp.471 (Mrl)+ (79Br), 473
(M+1) + (81Br) Exanple 29:
4- Br onp- 1- cycl opr opyl net hyl - 2- (4-i sopropyl - phenyl )-7-m
et hoxy-5- trifluoronethyl-1H benzoi m dazole The title
The tiGO8FAPBthdIaPrdpardgdf egramestonsl Rudrbe-@asepreyyiphesyls 7-methoxy-1-

equenc described in exanpl 8, .hy . usi:
(2-me§]pg¥fgﬂwgfﬁfipgwgplgs;o % 4sing I)ﬁhegﬁmgﬁ-.&% éjfesgrlblé%l |H%xample 1
1- brono- 2- met hoxy-ethane. Rt = 2. 79m n (Waters Symetry
- . ' - : | % i
R = 2 e, 2 S P o PPty g o
in HQ m2pin+ Q.08%rMEA, gy ratarh§mikmig1Br) a)
5-Tri fl uor o- 3- net hoxy- benzene-1 , 2-di am ne can be
~ prepared;starting fro - met hoxy- 3-
MS: 42? t('{’j‘ﬁl)S-qg%f)I’ lﬁ?@d?@ﬂﬁy(l “Penzene using the sane reaction
sequence as described for the preparation of
3- br ono- 6- net hoxy- benzene-1, 2-di am ne as described in

exanple 1 (steps ¢ and d). Exanple 30:
PrepafatBnarfthesstanidg n2atédal iSsfbior oy #-igoiveapyl-phahyhet-megtyoxy-1¢(2-methoxy-

ethyl)-qmt%%'oﬁt.ig%{i& .1 Hbenzoi m dazole The title conmpound is
prepared starting from

4- br ono- 5-i odo- 2- (4-]_1 sopropyl - phenyl ) - 7-
N
N
o/
/O

To a solution of 400mg (0.98mmol) 5-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole in 3ml 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-Benzy!-4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



met hoxy- 1H benzoi m dazol e using the same reaction
conditions as described for the preparation of exanple
WA 200R068423 52mi n (Waters Synmmetry C8, 2. 1x50nmm PCT/EP2005/000291
detection 210-250nM 10%to 95% CH3CN in H20 in 2mn +
0.05% TFA, flowrate 1.0m/mn) Ms: 529(M+l) + (79Br),
531 (Mrl) + (81Br) The starfPng material can be
prepared as follows: a)
4- Br onp- 5-i odo- 2- (4-i sopropy! - phenyl ) - 7- met hoxy- 1H ben
zoi m dazol e: To a sol utionBef 200ng (0.51nmol)
5-1 0do- 2- (4-i sopropy Wl N 7- pet hoxy- 1Hbenzoi m dazo
le in 3m glacial g [ d\y added 82ng
(0.51mmol ) bromi ne. gactN on T xture is stirred
for 45mn. 30m Et OAc argoad?éd and this solution is
washed 2n NaOH, water and brlone, dried over MgSHA,
filtered and concentrated i n"vacuo. The residue is
purified by flash-chromatography on silica gel
(hexane: EtQAc = 3:1) and recrystallized from
6ul (OBLOAA ) lﬁbhﬂrhe% ?’fefﬁi_fdeﬁtb afsbloﬁfh aemey . 1168mb)) Bligenzyl-2-(4-
, ou S - te .cryst - . : :
sonreg R0 e ot piehry Py E v Herrelnipazeieda fmy eleighaeetc
acid. Bheereiastiqpr mpdureds stireact atmgorh temperature for 10min. 25mi EtOAc are added
. - - ! . S .
and AT Wt ANNICH LB RS AR e Lk B WSS,y ftered and
concegiratgd|indecur- free ﬁ@s{qpeg's fearyshalfpesiianagichieromethane/diethyl
ether/hexane to afford 40mg of the title compound as colorless crystals.

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: 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.



A m xture of 6.2g (36.9mvl)
2- met hoxy- 6-ni tro-phenyl am ne, 9.4g (37mmol) i odine
w@eehs3H6863 (18. 5ol ) silver sulfate in 90m gl BCI/BP2005/000291

acetic acid is stirred at 600C for 12h. The reaction

m xture is cooled to roomtenperature poured on water
and extracted (3x) with ethy!-acetate. The conbi ned
organic layers are washed with water (2x) and bri ne,
dried over MpSH4, filtered and concentrated i n vacuo.

.e.i.| I fi by, f1 ash- chr omat
b AcgliFad s iSRRI w e oy R FEhERRa PR EPeergmidazol s
phen!'hﬁeth}'"tBIS@rcorrpound as bright red crystals. Exanpl e 31:
5- Br ono- 4- et hynyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
- (2-met hoxy-ethyl)-1 Hbepzoi m dazol e The title
conpound is prepared stafting from
5- Br ono- 2- ( 4- |sopropyl Dph@nyl) 7- met hoxy- 1-
(2- met hoxy- et hyl ) - kb ot uging the sane
nmet hodol ogy as desy epar ati on of
exanple 11. Rt = 2.24m n Aters Symmetry C8,
2. 1x50mm det ecti on 210- 250n 10% to 95% CH3CN i n H20
in 2mn + 0.05% TFA, flow rate OM/mn) Ms: 427(Mrl)\

+ (/79Br), 429(Mtl) + (8 Br)’ Exanple 32:

- | hyl
S I SN Y D
benzc{imid@chhﬁ;yl)rphenyl -methanol, 461l (0.66mmol) acetyl chloride and 125ul (0.90mmol)
trieth)?érl]rﬁlfn@ 703 211 GeHI G ORE MRV b 1P AR ot o RInRR¥ruts £ 1B RO ¥a4tion

mixture i)s/ po[lred 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 = 1:1) to
afford 140mg of the title compound as a colorless oil.

c) [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl}-phenyl-

methanol
OH

0/
0

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



1 H benzoi m dazol e (exanple 22), 125ng (1.07mmol) zinc
cyani de and 20ng tetrakis(triphenyl phosphine)

w@adosaei4ain in 5m DMF is heated in a m crowavePC/EP2005000291
75mn (1800C). After that the reaction mxture is
poured on water and extracted (3x) with ethyl acetate.
The conbi ned organic Iayeus%%e washed with water (3x)
and brine, dried over MgS™, filtered and concentrated
in vacuo. The residue is purified by
fl ash- chr omat ogr aphyQon silica gel (hexane: Et QAc =

3:1) to afford 250ng e hen ti conpound as a
colorless solid.R = ' Symetry C8,
2. 1x50mMm det ecti on 2102 5§M %to 95% CH3CN i n H20

in 2mn + 0.05% TFALflo@ rate 1.0m /mn) Ms: 350
(M+1) + Exanpl e 33: o
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- rret hoxy- 1

A mlxilfr)% ogrﬁé&ﬁﬁﬁﬁm%)oi%%%ymh%ﬁﬁ P el O ML Sehvn-1H-
benzczm(ciangdj;p@fpymtrm mm))le732iet1l5mgyRéne(y2\Jln1BII Kioxyater) 8 7ngl
(11. OrHH?d“)zéUdmnﬁj ﬁ%ﬂp@loséﬂl@%frﬁﬁ{%lt\ﬁét% n . g@aél @%&?Qﬁ\?ﬁ%ndme is

onosuccli nim ace 1S S
stin feﬁ‘ fé%ﬂGEb@fﬁQ rC-3He caiRlystintitesed oBand ther @tr@te@)pmeé@namier and

extradt@@ (3@ St lé‘fmll Scdiitel frhe @or‘%m@ﬁ %?gfbn?thl% é@%?&@v@ﬁk% \9@'\ water (2x)

Et OAc = ecr sta
and bf'P%rﬂc EF'%&E/ &'ﬂgﬁi&ﬁte&%ﬁq %B‘éﬁﬂ t%'ra\ﬁcapdﬂm)wgl%*ﬁ ig prified by
flash-throhatqpapoundsita galitsnlaas EtoAy stal)so aﬁbrd=332)rr5%m fRe title

Comp%@%g@%@@@%“g 1x50mm detection 210

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

benzoimidazole
]
DRPREPS
N
o/
/O

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 25mi
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 MgSQ,, 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.

Rt = 2.39min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H20 in 2min + 0.05% TFA, flow rate 1.0m{/min)



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mp) M5
428 (Mrl)+ (79Br), 430 (Mrl)+ (81Br) Exanple 34:
W@ 2@5068335- f | uor o0- 2- (4-1 sopropyl - phenyl ) - 7- met PFOREPDOF/@0291
- met hoxy- et hyl )-1 Hbenzoi m dazol eThe title conpound is
prepared from
4- br ono- 5-f | uor o- 2- (4- |sopr§EyI phenyl ) - 7- met hoxy- 1-
(2- met hoxy-et hyl)-1H benzoi m dazol e usi ng the net hod
described in exanple 1 Rt = 2.30mn (Waters Synmetry
MS: 5% g.])lx50rrm detection 210-250nM 10%to 95% CH3CN in
SV 2min + 0.05% TFA, flow rate I OM/nmin) M 421
(ML) + (79Br), 423 (M+l) + (8lBr) Preparation of the
starting materi al
5-fl uoro-2-(4-isopro pheny )-7 nmet hoxy-1 5 I%/
Examglerd/l p-Benzy-4eRyBY M- lfewr@py!meaylzganmth@w ) mﬁwv ety 1H-
benzdifidageomeol )
5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy- et hyl ) - 1H benzoi m dazole in 3m dry THF,
n-BuLi (0.740m, 1.18nmol}| is added slowy at -78C.
After stirring for 45m n, |at -78C
N-f | uor o- bi s( pheny '
is added. Stirring o I nied for another
hour and then the reactio ture is warnmed to room
tenperature. After that the feaction mixture is poured
on water and extracted (3x) \Mth et hyl acetate. The
combi ned organic |ayers are washed with water (3x) and
brine, dried over MySO4, filtered and concentrated in

68. 7ng, 1.77mmol)

3.1

The tlYe compounde is prepareg %artmg from 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 H,O 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 prd

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.



purified by flash-chromatography on silica ge
(hexane: EtOAc = 2:1 -> 1:1) to afford 40ng of the
w0 2aosmesaasrpound as a col orl ess oil. Exanpl e 35PCT/EP2005/000291
5- Benzyl - 4- br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2
- met hoxy-ethyl)-1 Hoenzoi m gazole6n1 (0.122mmol )
brom ne are added to a sol&fion of 48ng (0. 116mmol )
5- benzy) - 2- (4-
i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- et hyl ) - 1H ben
.= 228! ThORZRLE symnditly €838} Boni lctderiB do-2B0AVT 88%(th 98% CH.ON

roomtenperature fo 10m n.
in HzOlEn @&tﬂ 39@5%8% f!mtl@%ﬂ@”&’@]‘@tl onis vvashed 4N NaC)—|
(2x), water and brine, dried over MySO4, filtered and
concentrated in vacuo. The residue is recrystallized
MS: 465 3" chl or omet hane/ di et hyl et her/ hexane to afford
40mg of the title compound as colorless crystals. Rt =
2.38mn (Waters Synmmetry C8, 2.1x50mm detection
210-250nM 10%to 95% CH3CN in H20in 2min + 0.05%
Example-29: 4 Browa-Giethyk 2qiisapropyl-Me:nyd93meitiexy-4-@7oshpxy-giyg))-1H-
benzmg'nl\é"e%))llel gaéBr) The starting materials can be prepared
5- Benzyl - 2- (4 I sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzoi nm daz®l e A solution of 150ny

(0.317mmol ) acetic N
e hoxy- 1- ( 2-

aci d[ 2- (4-isopropyl-p y

met hoxy- et hyl') - 1H benzol mi tazo! - 5-yl j - pheny) - met hy!
ester in 8m THF: MeOH =01:Z is hydrogenated in the
presence of 50ng Pd/C (Eng@lhard 4505). Then the

catalyst is filtered

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

R, = 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 1.0m!/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

o
:

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



off and the filtrate is concentrated in vacuo to

afford 120ng of the title conpound as a col orl ess
W@RM050)8488 et i C PCT/EP2005/000291

aci d[ 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-eth

yl)-1 H benzoi m dazol -5-yl]-__phenyl -nmethyl ester A

sol ution of 136ng (O. 30mm|')55"

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

1Hbenzoi m dazol - 5-yl]-phenyl - net hanol, 46ni

(0. 66nmmol ) acetyl chloride and 125m (0. 90mml )

triethylamne in 3 m_ dichloronethane is stirred

= PoSmin MifperabunmetyCo1 R. TR, datection2 tHH-RPUME 109 to 95% CH,CN
in Hchwmﬂw@ooa@semamv@sénwmn(w) with ethyl acetate.
The conbi ned organic |ayers are washed with water (2x)
and brine, dried over \gSM4, filtered and concentrated
MS: 4m (waal):*o(ggmeuzesxndué(%r) purified by
fl ash-chromat ography on silica gel (hexane: EtOAc =
1:1) to afford 140ng of the title conpound as a
Examptd 41:14e8ronsi-b-(3-gYiorpzbenayl)-g dismpyd pyppleanyl)) 7-Metteixird x(@-rethoxy-
hyl)-1
sthyl); {%ggﬁ% §§%| 5-yl ] - phenyl net hanol OH A sol uti on of
150ng (0. 426mol )
2-(4-isopropyl - phgnyl )-7-

f hoxy- 1- (2- met hoxy-ethyl)-1
Hbenzoi m dazol e-
wi th excess phenyl

dle | m /THF is treated
7 prgpared from
112m bronbbenzene and 26 nesiumin 5m diethyl

ether). The resulting mxtHre/Zis stirred at room
tenperature for 1h. The reactipn

The title compound is prepared using the same methodology as described for the
preparation of example 35. (Instead of phenylmagnesiumbromide, 3-fluoro-
phenylmagnesiumbromide is used.)

Ri= 2.43min (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: 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
OO
N
.0

.

ethyl)-1H-benzoimidazole

The title compound is prepared using the same methodology as described for the
preparation of example 35. (Instead of phenylmagnesiumbromide, 3-chloro-
phenylmagnesiumbromide is used.)



m xture is poured on water and extracted (3x) with
et hyl acetate. The conbined organic | ayers are washed
wowral/oeEser (2x) and brine, dried over MgSO4, PCT/ER2008000291
and concentrated in vacuo. The residue is purified by
fl ash- chr omat ogr aphy on si_Ié'G[ca gel (hexane: Et OAc =
1:2) to afford 136ng of thetitle conpound as a white
solid. d) 2-(4-1sopropyl-phenyl)-7-methoxy-1
-(2-met hoxy-ethyl)-1 H benzoi m dazol e- 5- car bal dehydeA
= iHY =8 Ay ' - % to 95% CH,CN
Ro= 2} 45#‘5’3%%@?*%&@%% A r%)g‘tn_'r‘iodg(/e-cil? L3Ry e ny Ty 2
in H.OHp @Ry it -%%’é)él‘:@h flgwdaleddrinirin) e (exanpl e 32) °, 15ny
Raney- Ni ckel (in water), 967ng (H Owmol) sodi um
_ osphj e (i m .. 1), , #Qnke acet | l+ds7and
MS: 5%ngy?i EI ngr)i §58t]('9’ﬁ])e\3@{:grééﬁ g[l‘b %%&5 %’Mgﬂcgt gpyEs)’{)
is filtered off and the filtrate is poured on water
€ d 4G i | Yy | at &. QB Refliazol-0-
exam 83 X B 2 ol eHe Y g R 2 @y e g o o2
yimethyl-i iddepreimidags®4, filtered and concentrated in vacuo.

The residue is purified by flash-chromatography on
silica gel (hexane:EtOAc g 1:1) to afford 330ng of the

title conpound as g Whitel cryst i ne, solid. Exanple
36: = N
5- Benzyl - 4-i odo- 2-%43i S I - nyl ) - 7- met hoxy- 1- ( 2-

met hoxy-et hyl )-1 Hoenzoi dagole O 417ng (1.78 mmol)
N-i odo-succininide are ddded to a solution of 670ny
(1.62nmml ) 5- 0

benzyl - 2- (4-1 sopropyl - phenyll ) - 7- met hoxy- 1- ( 2- net hoxy- e
t hyl ) - 1H benzoi m dazol e in 25n

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-BulLli) is used.

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)" ("°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

2,

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



acetonitrile. The reaction mxture is stirred at

reflux tenperature for 3h. The reaction mxture is
w@owsmee4an water and extracted (3X) wth ethyl PEIVEPADF000291

The conbi ned organic |ayers are washed with water and

brine, dried over MySO4, filtered and concentrated in

vacuo. The residue is purlfpéd by fl ash-chromat ogr aphy

on silica gel (hexane: Et QAc 4:1) to afford 582ng of

the title compound as a vvhite crystalline solid Rt =

2 0
o= ML i SOET: s REE R R BBt 0% chion
in H.Or magmif|+oh0p %t B A.CieW nafen). OBI/mBY 1 (k1) + Exarrpl e 37:
5- Benzyl 4- ethynyl 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1-
nmet h o 1Hbenzoi m dazol e The title conmpound
ws: 50§ (Gr e B AUy (F Pom
5- benzyl - 4- |odo 2- (4-isopropyl - phenyl) - 7-

t hoxy-1- (2- met hoxy- et h enz zol e
Exam PRt HRIRb T BaoP Oy AL AUk 2TV HRGOr Bl TR By SYNP e Pyifin-3
yimetiofl-1eaamabniddzoldRt = 2. 27m n (Waters Syrmetry C8,
2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
in 2mn + 0.05%TFA, flowgrate 1.0m /mn) Ms: 439
(M+l) + Exanpl e 38:
4- Et hynyl - 2- (4-i s¢ Ay @nf hoxy- 5- ( 2- met hox
y-benzyl)-1-(2- ne ~1M-fHenzoi m dazo! e

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-Bulli) is used.

Ri= 1.89min (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: 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
0
0]



The title conpound is prepared starting from
4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- net
W o0p068462- met hoxy- benzyl ) - 1- ( 2- met hoxy- et hyl ) PAT/EP2005/000291

H benzoi m dazol e using the sanme net hodol ogy as

descri bed for the preparation of exanple 11.Rt = 2.26

mn (Waters Symmetry C8, 2:-9850mm det ecti on

210-250nM 10%to 95% CH3CN in H2O in 2mn + 0.05%

TFA, flowrate 1.0M/mn) M 469 (Mt1) + Exanpl e 39:

A- - B¢ - 0 nyl 2-
e il BRARBOR] £ sHare fidng SRAGRY beRaRbel of BB BRRSRNEETS
prepapatiopaf eekanylngdt he sanme net hodol ogy as described for

the preparation of exanpl e 35. (Instead of

ghenyl magnesi unbr om de, 5;'Oyl magnesi unbr om de i
Re= ,883Mi (yatersBypmmetry et dx eetipn 0- @Or%dl%to 95%

CHacwehegollﬁanm@oNFA,lﬁ%meQEeﬁ»’m%PN in HOin 2mn +
0.05% TFA, flowrate 1.0OmM/mn) Ms: 431 (M+1)+ (79Br),

433 (M+l) + (81Br) Exanple 40:

MS: 589 Bems- G°Bry cidbityl) n@teny| - 2- (4-i sopropyl - phenyl ) - 7- e
t hoxy- 1- (2- met hoxyet hyl)- 1 H benzoi m dazole Br The
title conpound is prepared using the sane net hodol ogy

The stastinteweiaripeehnf sy prepared as follows:

a) 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-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

s~ OH
DRGRIW
N
o/
0



preparation of exanple 35. (Instead of
phenyl magnesi unbr om de,
we y@bo68483 | net hyl magnesi unbrom de is used.) Rt BCREBB0$/6000291

(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H20in 2mn + 0.05% TFA, flow rate
1.0mM/mn) \ + 79 MS: 471 ¢(R®1) CBr), 473 (Ml)+
(B1Br) Exanple 41:
4- Br ono- 5- (3-f | uor o- benzyl ) - 2- (4-i sopr opyl - phenyl )-7-m
et hoxy- 1- (2- net hoxyet hyl )- 1H benzoi mi dazole The title
conpound i s prepared using the sane nethodol ogy as

The titlesompbeatt &arepgdred psiag deaaddnpnmethoesraplae dd8crikedrsi ad

, n
prevaftpfl 8 SRR BF AR 6F Tttt abenumagageiymiosie  promo-
magnesiame?- meﬁwmny teBzer® (bréiGnen fraetlelrbimor2-Aidh@SGah|-benzene
and r{‘é%gmz%/ﬁsgd?’m in HOin 2mn + 0.05% TFA, flow rate
© 511 (M+1)\ + (/79 Br), 513 (M+l) (HLBr)
Exan'pl e 42
4- Br ono- 5- ( 3- chl or o- benzyl ) - 2- (4 i sopropyl - phenyl)-7-m

Exam s IO B3P G Iy EHE TSRS L R Gy agethosy-1-2
methakg sty bad-bearoitnidazpleepar at i on of exanple 35. (Instead

of phenyl magnesi unbr om de,
3- chl or ophenyl magr&g& unbr om de

“{H

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.

Rt = 2.12min (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: 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



Is used.)Rl= 2.42m n (Waters Symetry C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
wWO2054681BA, flowrate 1.0m/mn) \ + / 35 1 7 BCIVBEP20820700291

(M+1) Ca/ Er), 529 (M+1)+ TCl, BiBr / Cd, ' Br), 531

(Mrl)+ 0"Cd 1Br) Exanple 43:

4- Br onb~2- (4-i sopropyl - pheﬁ)ﬁp)’- 7- met hoxy- 1- (2- met hoxy-

et hyl )-5-thiazol-2- ylnmethyl-1 H benzoi mi dazol e The

title conpound is prepared using the sane net hodol ogy

as described for tChg/pr eparati on of exanple 35.

I nstead of phenyl magnesi unbrom de, 2-1ithio-thiazole

(prepared from 2- ‘@- @ &ﬁ@_ngBuLi ) is used.

Rt = 2.14m n (Wt et y MK W C8Y.Z. 1x50mm det ecti on

210-250nM 10%to 95% CH3EN i H2O in 2mn + 0.05%

TFA, flowrate 1.0m / mny Ms{ 500 (M+1)+ (79Br), 502

(Mt1) + (81Br) Exanpl e 44: ,0

4- Br ono- 5- (3, 5-di fl uor o- benzyl ) - 2- (4-i sopropyl - phenyl )

- 7-met hoxy- 1- (2- met hoxy-ethyl)-1 H benzoim dazgl e The

ey u ' I | t sa t hodo), o
A mixk S Q7 BATD R Sstuind) B 203 Ser il Bl )RR o el ety -5
(2-methyluBary - bEnahe Hybeazpiesiagais rodilday (1.39mmol) hydrogen peroxide

. £ I . . . " .
S O S oo (PR Bl & £ D Ay Pl zomi
EtOAéleﬁ%ngegg@g@JB@R]utlon 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 (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
O:S/

/’

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 30pl (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 MgSOy, 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.

Ry= 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)



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
529 (MF1)+ (79Br), 531(M+1l) + (81Br) Exanple 45:

Wa2B5068332- (4-i sopropyl - phenyl ) - 7-met hoxy-1  PCT/EP2005/000291
-(2-nmet hoxy-ethyl)-5-pyridin-3- ylnethyl-1
H benzoi m dazol e The title conmpound is prepared using
t he sane net hodol ogy as dethibed for the preparati on
of exanple 35. Instead of phenyl magnesi unbroni de,
3-lithio-pyridine (prepared from 3-brono-pyridine and

. V) AegU +314,.89m n (Waters Symmetry C8,

MS: 5?%&% ga’et%zgtﬂ}ﬂﬁ) zﬁl%[)ZSOwM 10% to 95% CH3CN i n H20

in 2mn + 0.05% TFA, flowrate 1.0OmM/nmin) MS: 494
(ML) + (79Br), 496 (M+l)+ (81Br) Exanpl e 46:

-Brom- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-
Exam;g? E% {[Bgor?éé-(ﬁisﬁ e u-ph%}@)r%_/-Hegmb/»ﬂ_—(i_’-mgthoxys-eth%-&pyn}c/jin-2-
yimethik ez oraiimitazolee The titl e conpound is prepared using

t he same net hodol ogy as described for the preparation

of exanple 35. Rt = 2.388pin (Waters Symmetry C8,

2. 1x50mm detection, 210-2bOnM 10%to 95% CH3CN i n H20

in2mn + 0.05%T

(M+1l)+ (79Br), 54

The title compound is prepared using the same methodology as described for the
preparation of example 35.

Ri= 1.90 min (Waters Sym;ﬁetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH3;CN
in H2O in 2min + 0.05% TFA, flow rate 1.0ml/min)

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

a) 2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-2-ylmethyl-1H-

O

o/
o)
/

benzoimidazole

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-methyl ester in 7mi 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



The starting material can be prepared as follows: a)
2- (4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
WO ¢@smesaby/| sul f anyl - benzyl ) -1 Hbenzoi m dazol e AGI/AP2005/000291
m xture of 797nmg (1. 67nmol)
[ 2- (4-1sopropyl - phenyl)-7-nmet hoxy-1- (2- met hoxy- et hyl ) -
1H benzoi m dazol - 5-yl ] - (2- m&2hyl sul f anyl - phenyl ) - net ha
nol, 436ng iodine in 13m acetic acid (100%, 0.88m
of phosphinic acid (ca. 5 equiv.) is added at room

I at The m xture_is heated to 600C and stirre
mix | R0 A0 T ol e BASITER PRI T SNy baap g0 The
comhirgol organic tayers @epershbdnith ambﬂ(.@@randeirimél disEd Ry wlgso4, filtered

and tﬁgﬁﬁgte .E*&En&&ﬂ%&geﬂ vg&?ogﬁh(ei; Lg%i% ngFIF %%@y H?%a%rm@pgraphy on

silica |gg SO H-Ct-i Me@Heu9%i hbtotafferd #0mg af theititle compentd as ed oiln
vacuo to afford 914ng of the title conpound as a
colorless oil. b) [2-(4-]sopropyl-phenyl)-7-nmethoxy-1
-(2-met hoxy-ethyl)-1 H benzoi m dazol -5-yl]-(2-
b) Memedrieglisatid ay [2- mgawobylrmfea mlnTé}ﬁmw U(.;ﬁrrréﬂﬁmég Y- $H-
escri

ver R ERE Ealr R iR 2o @&ﬁﬁﬁtsrsgd?'s? & 0. o e Yo

phenyl magnesi unbr om de, 1-brononmagnesi um
2- et hyl sul f anyl - benzen@ @ prepared from
1- br ono- 2- et hyl sulfan)bl&benzene and magnesiun) is

used. Exanpl e 47:
4- Br ono- 2- ( 4- |soprpy p %t hanesul fi nyl - be
nzyl)-7-met hoxy- 1- o )N et H benzoi m dazol e

A mixture of 330mg (0.76mmol) [2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-pyridin-2-yl-methanol, 0.6ml 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-yi]-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-lithio-pyridine
(prepared from 2-bromo-pyridine and n-BulLli) is used.



53m (0.122mmol ) brom ne are added to a solution of
496ng (1.03mmmo!) 2-(4-isopropyl phenyl) -
w®k2(020emshanesul finyl -benzyl) - 7- met hoxy- 1- ( 2- NeCTIBR300£000291

hyl ) - 1H- benzoi mi dazol e in 22m gl aci al acetic acid.

The reaction mxture is stirred at roomtenperature

for 10mi n. Then 25m Et OAc &8 added and this solution

is washed with 4N NaOH (2x), water and brine, dried

over MgSOH4, filtered and concentrated in vacuo. The

resipdug, i.s rified n sili
Exangi 50 HEleaf e S8 Fhapy B3 T S-SRy RS 1 ethony-
ethyle tiffpenrdmamzolel orl ess crystals. Rt = 2.12min (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%

CH3CN in H20 in 2mn + 0.05% TFA, flow rate 1.0m /mn)
M5: 555 (M+l) + (798@ 557|(|\/H-1)+ (81Br) The starting

mat eri al can be prepare Mol | )
2- (4-isopropyl - phe 5 n@rﬁé@'ﬁgﬂ nyl - benzyl ) - 7-
met hoxy- 1- ( 2- met hoxy= et hyTj - ’Hoenzoi ni dazol e s- A

m xture of 714ng (1.32mmlO

2-(4-isopropyl -phenyl) -7-net hpxy- 1- (2- met hoxy-ethyl)-5
- (2-nmet hyl sul fanyl - benzyl ) -1 H benzoi m dazol e and
142m (1. 39mol ) hydrogen peroxide solution (30% in
13m acetic acid is stirred at roomtenperature for
1.5 h. After that 25m EtOAc are added and this

The t#18!dBHip8ind & pesdied swirity o Mafddo (Z2lisoBbATHRAM)-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).

Ri= 2.37 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95%
CH3CN in H2O 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 |

-0

N
N
o
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.



sodi umhydr ogensul fite solution, dried over MySO4,

filtered and concentrated in vacuo. The residue is
w@eosHesaad by fl ash- chromat ography on silica gepPCT/EPIOA®)00291

to afford 496ng of the title conmpound as col orl ess

crystal s. Exanple 48:

4- Br ono- 2- (4-i sopr opyl - phenytty- 5- (2- met hanesul f onyl - be

nzyl)-7-met hoxy-1-(2- nethoxy-ethyl)-1H benzoi nm dazol e

A m xture of 140ng (0.252muol ) of

4By - 2~ j - f|n

Hod g 2 o R B e ST TR P

carbagivqa@y@)m (0. 265mol ) hydrogen peroxi de sol ut| on (30%
in 3mM acetic acid is stirred at reflux tenperature
for 3 h. After that fhejreaction mxture is allowed to
cool to roomtenperaturgk aﬂd 25m Et OAc are added and
this solution is washé - 4n NaCH (2x), water and
sodi unhydrogensul fite sefuni ony—dried over MySO4,
filtered and concentrat@d 21 vacuo. The residue is
purified by flashchronatogfaphy on silica gel
(hexane: EtQAc = 1:1) to afford 112ng of the title
conmpound as pale red crystals Rt = 2.23mn (Waters
Symmetry C8, 2.1x50mm detection 210 250nM 10%to 95%

The tl%@mpb%{%gré&r@@“fr *%Eh %%@E%@%?Zﬁm& 8x Vr 5fRsmethoxy-ethyi)-

1H-benzaimigazoless- carbaldehyde (preparation see example 35) as escnbed in example

59. 4-Brono-2-(4-isopropyl - phenyl)-7-net hoxy-1-(2-nmet hoxy-
et hyl ) -5-pyridi n- 2-

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

ethyl)-1H-benzoimidazole
o~ Br
PAGRL W
N
o/
/O

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).

Ri= 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:



yf met hyl - 1H benzoi m dazol e The title conmpound is
prepared using the sane net hodol ogy as descri bed for
wo b@spesapar ati on of exanple 35. Rt = 1.90 nmi n PAWER2085/000291
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05%TFA, flow rate 1.0m / mn)
M5: 494 (MF1)+ (79Br), 496° k@1)+ (81Br) The starting
material can be prepared as follows: a)
2- (4-1sopropyl - pheny!) - 7- net hoxy- 1- ( 2- net hoxy-et hyl )-5
_Brony.bi@iidsnRe - L7 Z0bM Sthv 18- L
B s e e 2y 0 -Eing 1P Sl BB 5-y1-(2
methgxy-phenyisBistiandl - phenyl ) - 7- met hoxy- 1- ( 2-
met hoxy-ethyl)-1
H benzoi m dazol -5-yl - pyridi n-2-y!-nethyl ester in 7n
THF, 50ng Li AlH4 ar " The mixture is heated to
reflux tenperature ed f6T\3h/ After that the
reaction m xture i 0 CV® tQ room
tenperature and 1N NaOH s¢l utyon is added and
~thism xture is stirred foP 3@nin and filtered. The
filtrate is extracted with ethyl acetate (3x). The
conbi ned organic |ayers are‘washed with water (2x) and
brine, dried over MgSH4, filtered and the filtrate is
concentrated in vacuo., The resjidue is purified by
The il BRI RIS S I RPEM T S - 5ProperBeny) ereriiexy-1-(2-
methd$-efy|)t tH-abhaiclicbQolg-5¢arbllgetyide | SeccompmInd 1 age @) id 2-

metho?%%i‘%%%gﬁ%%%[%:Sﬁne"ﬁ%ia)%-d?—s%e%?&xﬁm?lﬁ-sﬁet hoxy- et hyl ) -

1Hbenzoi m dazol -

Example 52: 4-Bromo-5-(3,4-dimethoxy-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
preparation of example 35. Instead of phenylmagnesiumbromide, 3,4-dimethoxyphenyi-
magnesium-bromide is used.

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

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



5-yl]-pyridin-2-yl-nmethyl ester A m xture of 330ng
(0. 76mol )
WO 200668430 pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxREBEP20D3/600291
1Hbenzoi m dazol - 5-yl]-pyridin-2-yl-nmethanol, 0.6n
et hyl -di i sopropyl -am ne and 0.25m net hanesul f onyl
chloride is stirred at 0 CT& 1h. Then the reaction
m xture i s poured on water and extracted (3X) with
ethyl acetate. The conbi ned organic | ayers are washed
B 2 Ry - BRSBTS R TR 35 metnony-
pyridigre-gimetiyhatH-penapieigaagleect Iy in the next step. c)
[ 2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -
1 Hbenzoi m dazol - 5-yl | - pyridi n-2- yl-methanol The
¥ ng the sane net hodol ogy
as described for the raratN exanpl e 35 (step
I \

2-lithio-pyridine (prepared fyom 2-brono-pyridi ne and
n-BuLi) is used. Exanpl e P
4-1 odo- 2- (4-i sopropyl - phenyl )o 7- net hoxy- 5- ( 2- net hoxy- b
enzyl)-1-(2-net hoxyet hyl)- 1H benzoi m dazol e The title
conmpound is prepared starting from
4-1i 0do- 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- ( 2-
The th@@ﬁmw& %ﬁrsmami g dhanpaiae Blethndplopy @ desetkagyioptheny
preparationedf hewaeiplel S5 ngstehe of pifehyidhediaheymide, agfirhBadethoxy-
pyridi};g'afs JSIES preparati on of exanple 46 (step a).

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

—~ <

=z =Z

.0

O RNG

A solution of 58mg (0.13mmol) 5-benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-4-vinyl-1H-benzoimidazole in 5ml 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.



Rt =2.37 mn (Waters Symmetry C8, 2. 1x50mm detection

210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WaBms/o06d483v rate 1.0m /mn) M. 571 (M+1l) + The BCHEP100§000291

mat eri al can be prepared as foll ows:

[4-1odo- 2- (4-isopropyl - phen 7) 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 1H benzoi m dazol - -(2-

nmet hoxy- phenyl ) - met hanol The title conpound is

prepared from

ézgqqm%te@ésyﬁu%wmfé QP%OBHn) -détéE%rk‘Qw 2@0:6!\?1 18, hOB¥RLCH,CN

hy "héip en20| m dazol e-5- car bal dehyde and
in HZQ' Kok P veny FAEINERS LPBI8M de as described in

exanpl e

0- 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- (2~net hox
MS: ‘égé{vww 1 H benzoi m dazol e-5- carbal dehyde Ol .0 O
The title conpound is prepared from

= [ Xy-1-(2- met hoxy-et hyl) -
Thes%_rén h%gél?{%?g%i% E%é\écar%aﬁg&ﬁé;de (preparation see

exanpl e 35) as described in exanple 59.
5-Benzyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-vinyl-1H-benzoimidazole

() ;@%

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) paltadium (1) dichloride
and 0.2mi 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-

ethyl)-1H-benzoimidazole
| Br
RORGHSWa
UL,
o/
0]

A mixture of 125mg (0.233mmol) [4-bromo-2-(4-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yi}-(3-methoxy-phenyl)-methanone (example 260), 45mg KOH
pellets, 3.2ml hydrazine-monchydrate, 0.5m! water and 13ml ethyleneglykol is stirred at



Exanpl e 51:

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- met hoxy-
wWhenwzpbu3d - (2- met hoxyet hyl ) - 1H benzoi m dazol BCTRR2005/000291

title conpound is prepared starting from

[ 4- br ono- 2- (4-1 sopropyl - phen6yl ) - 7- met hoxy- 1-

(2-met hoxy-ethyl)-1 - 68 -

H benzoi m dazol - 5-yl ] - (2- met hoxy- phenyl ) - met hanol

usi ng the sanme net hodol ogy as described for the

100 PLEPR, AhCaBhe R S 8 an BBl prrsees o9
with e&@d/@ﬁ%ta%%mm&mw FRWIG leyersiate waSh@bitT materf(Rxvandatriee, dried
over Mg 80, /fiered Al c&%@nt@%&)n e(czgafﬁe reé%geqwgr fibd (RS-

Ll
T R R R Rt S ——
an off-wiiiteshoystakindgbl)d: 1H benzoi m dazol -5-yl]-(2-
met hoxy- phenyl ) - net hanol The title conpound is

repared from
R = 235nr0%at2rq Aymgepy 618y R-phemy, Petéctimt At0c250nN 2+0% to 95% CHSCN

in chmﬂf]ﬁﬁﬁyi- @bb%l IFA fﬁmp,% ?lemol e- 5- car bal dehyde (see

exanpl e 41, step nmet’hoxyphenyl - magnesi um
bromi de as descrl bed in exanple 35. Exanple 52:

MS: 543 Buemp-B8r3, seadivmetyh@gey benzyl ) - 2- (4-i sopropyl - phenyl
)-?mrrem{jhoxy)gl - d- e hoxy ethyl)-1 H benzoi m dazol e

The title conpound is prepared using the sane
nmet hodol ogy as descri bed for the

Example 56: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-(3-methoxy-phenyl)-methanone

| O Br
OO
L,
.0

4

To a solution of 0.16ml oxalylchloride in 4ml dichloromethane, 0.27m! DMSO (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-yI]-(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 MgSO,, 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% CHsCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 537 (M+1)" ("°Br), 539 (M+1)* ('Br)



preparation of exanple 35. Instead of

phenyl magnesi unbr om de, 3, 4-di met hoxyphenyl nagnesi um
whe@sioekas3s s used. Rt = 2.26 min (Waters SymmetPgI/EB2005/000291

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

in 2mn + 0.05% TFAL flow_iggt.e 1.0m /mn) MS: 553

(Mr1)+ (79Br)1 555 (M+l) (81Br)Exanple 53:

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

- (2- net hoxy-et hyl ) - 5- (3-nmet hoxypyridin- 2-ylnmethyl)-1

H benzoi m dazol e The title conmpound is prepared using

t he sane net hodol ogy as described for the preparation

of exanple 35. Instead of phenyl magnesi unbroni de,

The starting miatanial Gamiee heppmd dsdiohews:s used. Rt = 1.94 nin
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow ra

[4-Bromocdr{4- PP PrKEphes sl 7ty @m«%)thoxsz%hs('m)bemz?mcazyl Sy

methoXaiEnlenfedhanol _

5- Benzyl 4- et hyl - 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1- (2
- met hoxy-ethyl)-1 Hbenégli glr dazol e A solution of 58ny

(0. 13mm|) | -
5- benzyl - 2- (4-i s% > W) - t foxy- 1- ( 2- met hoxy
ethyl)- 4-vinyl - nzo ol n SmM nmethanol is

hydr ogenated in the presence pf 10ng Raney- Ni ckel
(B113W Degussa) at nor nat pre};sure for 25h. The
catalyst is filtered off anolo

The title compound is prepared from 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(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

:@—<

0

O

The title compound can be prepared as described in example 56, using 2-methoxyphenyl
magnesium bromide instead of 3-methoxy-phenylmagnesium bromide.

Ri= 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)



the filtrate is concentrated in vacuo. The residue is
purified by flash-chromatography on silica gel

W@ bh@gaesa3E t OAc = 6:1) to afford 26ng of the tPCT/EP2005/000291
conmpound as a white crystalline solid. Rt = 2.29 in
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10% to 95% CH3CN in H20 in 2#im + 0.05% TFA, flow rate
1.0mM/mn) MS: 443 (M+l)+ The starting material can be
pr epared as foll ows:

Benzyl 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy
-eth -4-vinyl - 1H benzoi m dazole A m xture of 300ny
Exampte @% mo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(1-phenyi-
cthy!o1Hh8AMimfO80; 2- (41 Sopropyl -pheny! ) - 7- et hoxy-1-(2-

met hoxy- et hyl') - 1H benzoi mi dazol e, 40ny

bi s(triphenyl phosphi ne) pal ladium (I'l) dichloride and

0.2m tributyl (vinyl )stan ne | n 3m THF is stirred at

reflux tenperature cti/on m xture is
re eN s purlfled by

concentrated in vagug A
fl1 ashchr omat ogr aphy "on si Ili c gel (hexane: Et OAc = 6:1)
to afford 278ng of the tiQ eg:orrpound as a yell ow
crystalline solid. Exanple 5
4- Br ono- 2- (4-i sopr opyl - phenyl) - 7- met hoxy- 5- ( 3- met hoxy-
benzyl)-1 -(2-met hoxyet hyl ) 1 H benzoi m dazole A
xture of. 125nmg (0. 233mMD
The t'[P% COTBRN 'S(P&eﬁaé%%%@ﬂ (4p‘ﬁ@le§’P¥| -Phere}-Konsthaxye b Zratettory-ethyl)-
5-(1-peiehylethyl)-1H-benzoimidazole using the methodology described in example 35.
1H benzoi m dazol - 5-yl ] - (3- net hoxy- phenyl ) - net hanone

(exanpl e 260), 45ng KCH
Ri=2.39 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN

in H0 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-ethy!)-1H-
benzoimidazole:

O C-0<
N
0/
0]
4

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)-1 H-benzoimidazol-5-yl]-1-phenyl-
ethanol:



pellets, 3.2m hydrazi ne-nonohydrate, 0.5m water and
13m ethyleneglykol is stirred at190C for 2h. After

W@ b@t/064383 r eacti on mixture is poured on 4N HCl PGDEP100&000291
and extracted (3x) with ethyl acetate. The conbi ned
organi c | ayers are washed \NZ h water (2x) and brine,
dried over MgSH4, filtered d concentrated i n vacuo.
The residue is purified by flashchronat ography on
silica gel (hexane.EtQAc = 3:1) to afford 20ng of the
title conpound as an off-white crystalline solid. Rt =
2.33 in (Waters Symmetry C8, 2.1x50mm detection

210-250nM 10%to 9 W H2Qin 2mn + 0.05%
19523 (MKL) + (79Br), 525
N

TFA, flowrate 1.
(Mrl) + (81Br) Exa :
[ 4- Brono-2-(4-isopropyl - pben%d ) - 7- met hoxy- 1- ( 2- net hoxy
-et hyl) - 1Hbenzoi m dazol -~
5-yl ] - (3- net hoxy- phenyl ) - met,fanone To a sol ution of
0.16m oxal ylchloride in 4m dichl oronethane, 0.27m
DVBO (in 0.8m dichloronethane is slowy added at
A solutiBRBE163Hhg @.%%H{oﬁ 1'-[52-(§Iiéd§fr@®|- REA)- AL - (DR GRoxy-ethyl)-
f 0.5h. " Then 2 0. 46 I

. 50 4631 .
1H~bqn§<5fquﬂ%et-fzytlz?mawﬁggab§wBﬂ'émw% ited ik RYS8PS1- ( 2- met hoxy
pheny?ﬁﬁ%‘(e)shmbrprgide Lprespareld frczné 1121#1 bromobenzemla and 2t6rr?g mlalgngsium in

: ZQi azol.-5-vl]-(.3- oxy-phenyl ) - methanol_ (in_ .
sl 5[y er Do rretian &) hied® sl e R OB eI 167 1Y Tl Bacton
mixtureos poumed dnatate6@Gtactetii3x)ith ¢thyl eichipteaMfiheeconmirzeiderdanic

. ; - | .
e 0 B RS0 8 s
e

ure, xtracte
he R exane:EtOAc = 2:1) to

vacuo. The residue is purified by flash-chromatography on silica g
afford 109mg of the title compound as an oil.

c) 1-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-yl}-

*@zf@%

/

ethanone:

To a solution of 0.17ml oxalylchloride in 4ml dichloromethane, 0.285ml DMSO (in 0.8ml
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.



di chl oronet hane. The conbi ned organic | ayers are
washed with water (2x) and brine, dried over MgySOH4,
w0 pdoseesaad and concentrated in vacuo. The resi deEI/EB2005/000291

purified by flashchromatography on silica ge

(hexane: EtOQAc = 2:1) to affg&d 179mg of the title

conpound as a colorless o0il'"“R, = 2.47 in (Waters

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

CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1. Orl/mn)

(7 539 .|__ | <t '_ B .

d) 1124 és:blﬁa Mo rﬁ/ ) 7pl?l§£ﬂac)?<\éa3(gsrﬁ%{gﬁyo%é§}%)bgﬂﬁoﬁu%zto'l BY/]-ethanol:

[ 4- Brorno- 2- (4-i sopropyl - phenyl ) - 7-nmet hoxy- 1- ( 2- met hox

y-et hyl)-1H benzoi m dazol -5-yl ] - (3-

met hoxy- phenyl ) - net &t cgnpound is

prepared from

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

met hoxy- et hyl ) - 1H benzoif d&zol e- 5- car bal dehyde and

3- met hoxyphenyl - magnesi um broom de as described in

exanpl es 35 and 51. Exanpl € 57:

[4 Bronn 2 (4 i sopropyl - phenyl ) - 7- net hoxy- 1

-ethyl)-1 Hb en20|nk%azol-

A sol@tqyu qf 1?@m&é@ Ha%vnme%gﬂ PoRFRPHANSRY)-Tieeth P b (2 Bifepthy)-TH-
benz&@idab@lem@d?aélsghﬁfé ifl @af THPad trefite @ nataixeessimethgintaynesiumiodide

(prepgre ; ho g B@hyﬁggﬁgéb %Irggﬁn?%%s,uﬂwsltn% d%thyl ether). The
resulting mlxture is s’urred 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 MgSO,, filtered and concentrated in vacuo to afford 180mg
of the title compound as an oil.

Example 59: 4-lodo-2-(4-isopropyl-pheny!)-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 1mi 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% CHiCN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)



Rt =2.37 in (Waters Symmetry C8, 2.1x50mm detection

210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%

WA BAS/06d483v rate 1.0m /min) MS: 537 (M+1l) + ( 79BPQT/EBB95/000291

(M+l1l) + (81Br) Exanpl e 58:

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

et hyl ) -5-(1-phenyl et hyl)- 1H benzoi ni dazole: The title

compound i s prepared from

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

5-(1- phenyl -ethyl)-1 H benzoi m dazol e using the

net hodql ogy described in exanple 35. R = 2.39 mn
MS: 4t Symmetry €8, 2. 1x50mm detection 210- 250nM

10%to 95% CH3CN in H20in 2mn + 0.05% TFA, flow rate

1.0mM/mn) MS: 507 (M+l)+ (79Br), 509 (M+l)+ (81Br)

The starting materials can be prepared as follows: a)
Exam@le(69: R osappyp-phemy)j-rigthoeyHeRymdth 2-efiby ird kiybartzhiphiyiazple-4-
carboﬁi{rf're' phenyl - et hyl ) - 1Hbenzoi m dazol e: The title conpound

IS prepared from

1-[2-(4-isopropyl - phenyl)-7-nmet hoxy- 1- (2- met hoxyet hyl )

- 1H benzoi m dazol - 5-yH] - 1- phenyl - et hanol using the

met hodol ogy described tn exanple 46 (step a). b)

1-[2-(4-1sopropyl - ph N7- oxy- 1- (2- met hoxy- et hyl

) - 1H benzoi m dazol - 5- r1\l P e{ hanol : A sol ution of

163ng (0. 445mmol )

1-[ 2- (4-isopropyl - phenyl )<)7- met hoxy- 1- ( 2- met hoxy- et hyl

)- 1H benzoi m dazol -5-yl ] pethanone in 2m THF is

treated with excess ‘

The title compound is prepared from 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole (example 1) using the same methodology as described
for the preparation of example 32.

R, = 2.42min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHCN
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-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole



phenyl magnesi unbrom de (prepared from 112mi
br onbbenzene and 26ng magnesiumin 5n diethyl ether).
wab@snesmad ting m xture is stirred at room t enpRPCHEPR2085/000291
for 1h. The reaction mxture is poured on water and
extracted (3x) with ethyl g9§tate. The conbi ned
organic layers are washed with water (2x) and brine,
dried over MgSH4, filtered and concentrated i n vacuo.
The residue is purified by flash-chromatography on
silica gel (hexane EtOAc = 2:1) to afford 109ng of
he title conpound as an ail. Ckﬁﬁ . .
Ry= 2116["20 Malt%&mbwtyp%r?y WW 90 21¢-25RaMn %% 1o PRYA CH:CN
in H,Q inlhhibena 06 TRk Glowbrald 1. om@kirgnone: To a sol ution of
0.17m oxalylchloride in 4m dichl oronet hane, 0.285n
DVBO (in 0.8m dichloronethane is slowWy added at
MS: 386QIG+1)Thi s mi xture is stirred under argon at -600C for
0. 5h. Then 180nmg (0. 488nmol)
1-[2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl
)- 1H benzoi m dazol -5-y!]-ethanol (in 2m
[ - d
S or h o0 LSl hyl o ng | & oty and  he
benzqingldggq'®n ni xture is allomed to warmto room
t enperature, poured on r and extracted (3x) with
di chl or onet hane. The co ed organic |l ayers are
washed with water (2x){and brine, dried over MgSH,

filtered and concentr N;n uo/ The residue is
purified by flash-chr Rar ON silica ge
O
Ry = 2.23min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHiCN

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

Br

o™~z . =Z

R\ = 2.73min (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: 451 (M+1)" (2x "°Br), 453 (M+1)" (°Br,*'Br), 455 (M+1)" (2x *'Br)



(hexane: EtOAc = 3:1) to afford 163ng of the title
conpound as a colorless oil.d)

wQ@ 24024068433 sopr opyl - phenyl ) - 7- met hoxy- 1 PCT/EP2005/000291
-(2-met hoxy-ethyl)-1 H benzoi m dazol -5-yl]-ethanol: A
sol ution of 150ng (0.426mMmD
2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy-et hyl ) -1
Hoenzoi m dazol e- 5-carbal dehyde in 2ml THF is treated
wi th excess net hyi magnesi uni odi de (prepared from 207ng
nmet hyl i odi de and 35ng magnesiumin 5m diethyl ether).

Th t.The resur!é]ira%mxture is stirred at roomtenperature o
 UHR POROURA RN S BT HSaFT RIAURTEPTTES HoT &8 LYhroRRit-BPnzeng-1,2-diamine
[NaefeRt Ballif ddHéBacav@himiczt Auth #078L 1(8), 2388 76piihd 8@ same

[ washed. wi t.h water, (2x) and bri ne,

meth ‘) gjgg a%\#g?&%@éﬁ{t%fe iqrtlapea]rgtbona?{&xargﬁ%ém rated in vacuo

to afford 180ng of the title conpound as an oil.

Exanpl e 59:

4-1 odo- 2-_é4- i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- e
Examplgfi4) 4.7 - PIBERO 1 tRePERY-P By r b@nmethkeeilyhi thi-berzobridazole

50mg (0. 143mmol ) -

2- (4-isopropyl - phenyl ) g7- net hoxy- 1- ( 2- met hoxy-ethyl)-1

Hoenzoi m dazol e- 5-car oni\lt rile and 36ng (0. 143nmol)

i odine and 22ng (0.0 D ::@m sulfate in 1m

acetic acid is stirre [NreftdX for 3h. Then the

filtrate is poured on g OH and extracted (3x) with

ethyl acetate. The conbi ned organic | ayers are washed

wth water (2x) and brin O dried over MpSH, filtered

and concentrated in vacua. The residue is purified by

fl ash-chromat ography on silica gel (hexane.E tOAc =

3:1) to afford 10ng of the title

Rt = 2.82min (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: 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 example 63.

Example 65: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenyl-1H-
benzoimidazole !

T
(L0
N
o/
/O
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 (0.312mmol) phenylboronic acid,
60mg (0.567mmol) sodium carbonate and 16mg (0.014mmol)



conmpound as a white crystalline solid. Rt = 2.64mn

(Waters Symmetry C8, 2.1x50mm detection 210-250nM
wQA0Hs068435% CH3CN in H2O in 2m n + 0.05% TFA, PCDRPI08$/€00291

1.OmM/mn)Ms: 476 (M+l)+ Exanpl e 60:

2- (4-1sopropyl - phenyl ) - 7- ne§$oxy-1

-(2-net hoxy-ethyl)-1 H benzoi m dazol e-4- carbonitrile
The title conpound is prepared from
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-

e FRIRRY R SRRl hdago) s AR € eyl 1t e n
Then ibraapition pixture ispoprefxn Watenane psrasieet \ylp thy} gcetate The

comblgeel?S@Qiﬁmla}ﬁ@E QFet WQéheamthMMZx)l% b@ﬁ@@%@@bﬁ&"ﬂﬂgmml%red
in 2mn + TFAJ af PnLWn)' ﬁ
and cc{qgﬁqtfqiegtxréyqquiqg ke msjdue IS purified byfa chromatography on silica gel
(hexarZe: EERASHOPI0) iy bfgridettyilg) of thartiidicorypdund as a white solid.
-(2-met hoxy-ethyl)-1 H benzoi m dazol e-4- carbonitrile
(exanple 60) the follow ng conpounds can be pr e/par ed
ZMang(WIaErs Symmetra 618, 8ri xgemoe detection AEBEPdd! G%to §9e CH:CN

e npl e 61:
nH 0“‘*% P T 7 met hoxy- L (2- et ho
Xy- et hyI) 1Hbenzoi m dazoleRt = 2.16m n (Waters

MS: 42y )r;(g% 4%1]@5@;11(?1 etection 210-250nM 10%to 95%
Oin 2mn .05% TFA, flowrate 1.0m /mn)

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

-

‘0

oNZ . Z

R, = 2.31min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5CN
in H,O in 2min + 0.05% TFA, flow rate 1.0mi/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-yl}-phenol



M5: 381 (M+l) + Exanpl e 62:
4- Benzyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net hoxy

WO eaolipb3d Hbenzoi m dazole Rt = 2. 23m n (WAt er BCT/EP2005/000291
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H20in 2mn + 0. 059/@,,TFA flowrate 1.0m / mn)
MS: 415 (M+l) + Exanpl e 63:
4, 7- Di br omo- 2- (4-i sopropyl - phenyl ) -1
-(2-nmet hoxy-ethyl)-1 H benzoim dazole Rt = 2.73mn
(Waters Symmetry C8,0%. 1x50nm detection 210-250nM
10% to 95% CH3CN i Oin 2mn + O 05% TFA, flow rate

1.0mM/mn) MS: 451 ) °' 453 (M+1)+ (79Br1
@ e{ compound and the

81Br), 455 (M+l)+ (2x 8
precursors are prepared
3, 6- D br ono- benzene-1, 2- ¢ an?ne [Naef, R; Balli, H
Hel vetica Chimca Acta 1978 61(8), 2958-73] using the
same net hodol ogy as descri b,&l for the preparation of
exanpl e 1. Exanple 64:
4, 7- Di br omo- 2- (4-i sopropyl - phenyl) - 1- (2- met hoxy- et hyl)
R = '2]1nH1 a?e% ﬁm%@rl e SHATRIe
v m*B 0 Te cti gn %{tloﬁ(%m%?%%g{l/gﬁ?%@%g% CI—BCNX)?!O%CHG’CN
in Hz‘?ﬁzﬂwﬁ L09%00s fiew rafe bdmPae 1. oml /min) MS: 465
(M+1) + (2x 79Br), 467 (M+l) + (79Br, 81Br), 469 (M+l)+

ms: 458 HB By, 497 (1) ¢'Bn)

Example 68: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl)-5-(3-methoxy-
phenyl)-1H-benzoimidazole

‘ Br
L0
N
°
/O
Rt = 2.42min (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: 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



The title conpound is prepared using the sane
WE@2@spbs3B63. Exanpl e 65: PCT/EP2005/000291
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
(0.283mmmol )
4- br ono- 5-i odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
(0.312mml ) phenyl BegBri-¢ acid, 60mg (0.567mol)
sodi um car bonat e and
6m tol uene/ wat er rs-tirrey ay 1000C for 12h.
Then the reaction m'xtu i\’ pd Qn wat er and
a

organic | ayers are washe® with water (2x) and bri ne,
dried over MgSH4, filtered and concentrated i n vacuo.
silica gel (hexane: EtOQAc = 3:1) to afford 40ng of the
title conpound as a white solid. R = 2.42mn (Waters

in H,OGH3Ghh k0. 6820 TFA. Ablviate ColpknyFA, flow rate 1.0m /mn)
M5 479 (MF1)+ (79Br), 481 (M+l)+ (81Br) Using the

MS: 55b(NM-oIli 1GBY 0 Bpo iias) at'Br)pr epared from t he
correspondi ng boronic acids: Exanpl e 66:
) - 7- met hoxy- 1- ( 2-

Example 70: 4-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-

nmet hodol ogy as descri bed for the preparation of
et hyl ) - 5- phenyl -1 Hbenzoinigggole A m xture of 150ng
nethoxy-ethyl)-lkkbgnzoinidazole (exanmpl e 30), 38ny
(0.0l4nnn|)tetrakit‘
extracted (3x) with ethyl tate. The conbi ned
The residue is purified by flash-chromatography on
R = 2 80 (W oterssSyrameirs i HE0EY feiectarn2 1525MM.119% t9%% %H:CN
same net hodol ogy as described in exanple 65 the
4- Br ono- 5- ( 3, 4- di net hoxy- phenyl ) - 2-(4-i sopropyl - phenyl
benzoimidazol-5-yl]-benzoic acid ethyl ester

/\O

0 O Br
CL—O<
N
o/
/O

Ri= 2.51min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH5CN
in HoO 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



met hoxy-ethyl)-1 H benzoimdazole Rt = 2.31mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WERBENEE483 H2O in 2nmin + 0.05% TFA, flow rate 1POREP20051)00291
M5: 539 (M¥1)+ (79Br), 541 (Mrl)+ (81Br) Exanple 67:
3-[4- Brono- 2- (4-i sopropyl - nyl ) - 7- met hoxy- 1- ( 2- et ho
xy-ethyl)-1 Hbenzoi m dazol-"5-yl]-phenol Rt = 2.21nin
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10%to 95% CH3CN in H2Oin 2min + 0.05% TFA, flow rate
1O /min) \ + /79 MB~ 498 (MF1) ( Br), 497 (M1)+

(/811Br r) Exanpl el £8!

4- Br ono- 2- (4-i sopropyl - %g@%oxy- 1- (2- met hoxy-
=NLH zoi‘m dazole Rt =

C8,) 2. 1x50mm det ecti on

et hyl ) - 5- (3- net hoxyphen

2.42mn (Waters Synmetry

210-250nM 10% to 95% CNtin H2Oin 2mn + 0.05%
TFA, flowrate 1.0m/min) M8 509 (Mrl)+ (79Br), 511
(M+l) + (81Br) Exanple 69:

3- [ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- net ho

_oxve-et hyl).- i+d - 5. - )i i tho %

=200 LR, S e io e e caon

in HQdliet2sain i+dh 032 0-F26 Baw| rateghAmBmeg oo CH3CN in H2O in 2min +
0.05% TFA, flow rate 1.0m /m n)

MS: 480 (M+1)" ("°Br), 482 (M+1)" (*'Br)

Example 72: 3-}[4~Bromo-2-(4-isopropy|—phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1 H-
benzoimidazol-5-yl]-benzonitrile

N
il

Ry = 2.38min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHZCN
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-isopropy!-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-
benzoimidazol-5-yl]-2-methoxy-phenyi}-ethanone



M5: 551 (M¥1\)+ ( 9tf Br), 553 (Mrl)+ ( 1Br) Exanple
70:

WA 2(40808630- 2- (4- 1 sopropyl - phenyl ) - 7- met hoxy- 1PCREP®D$1@00291
xy-et hyl ) - 1Hbenzoi m dazol - 5-yl]-benzoic acid ethyl
ester Rt = 2.51mn (Waters g%rmetry C8, 2.1x50mm
detection 210-250nM 10%t0"95% CH3CN in H20in 2mn +
0.05% TFA, flowrate 1.0m/mn) Ms: 551 (M+1)+ (79Br),
553 (M+l)+ (81Br) Exanple 71:

4- Br onp- 2- (4-i sopr.opy:Cphenyl ) - 7- net hoxy- 1- ( 2- net hoxy-
et hyl ) -5-pyridin- %yl - 1H benzoi m dazol eRt = 2.00m n
(Waters Symmetry C8 1xOmT1 det ecti on 210-250nM

10% t o 95% CH3CN i n Y420 n 08% TFA, flow rate
@ (M+1) + (81Br)

1.0m/mn) MS: 480 (M+l)
Exanpl e 72:

3-[4-Brono-2-(4-isopr opyLOphg>nyI ) - 7- met hoxy- 1- ( 2- net ho
xy-et hyl)-1Hbenzoi m dazol - 5pyl]-benzonitrile OR =
2.38mn (Waters Symmetry C8,/ 2. 1x50mm detection
210-250nM 10%to 95% CH3CN in H20 in 2m'n + 0. 05%

TFA, flowrate 1.0m/mn) Ms: 504 (Mtl) ?\/I 506
QMEp)lm (YYagarBrSymmetry C8, 2.1x50mm, detection 210 250n 10% to 95%

CH3CN in H;O in 2min + 0.05% TFA, flow rate 1.0ml/min)

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

;@%

Rt = 2.35min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHiCN
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-lsopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(3-methoxy-phenyl)-
1H-benzoimidazole



Exanpl e 73:
1-{5-[4-Brono-2-(4-isopropyl -phenyl)-7-net hoxy-1
WO ¢@snoes4boxy- et hyl ) -1 Hbenzoi m dazol - PCT/EP2005/000291

5-yl]-2-nmet hoxy-phenyl }-et hanoneRt = 2.305m n (Waters
Symmetry C8, 2.1x50mm detegtion 210-250nML 10% to 95%
CH3CN in H20in 2mn + 0.05% TFA, flow rate 1.0m /m n)
M5: 551 (M#1l) ( Br), 553 (M+l) ( Br) Exanple 74:
2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
xy-ethyl)-1 Hoenzoi gg-dazol - 5-yl]-benzonitrile Rt =
2.35mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10%to ¢ CH3CN|n H20 in 2mn + 0.05%
TFA, flow rate 1.0mM/1d 5 (Mr1l) ( Br), 506
(M+1) ++ (/811rBr) Exan'p ;
2- (4-1sopropyl - pheny)) - 7¥netthoxy- 1- ( 2- net hoxy-et hyi ) -5
- (3- met hoxy- phenyl ) - 1H Bengoi m dazol e(The title
conpound is prepared from g
5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy-ethyl)-1 H benzoi m dazol e i nstead of
4- br ono- 5-i odo- 2- (4-i sopropyl - phenyl ) - 7-

(The thtetchmpypurd isdremdrad fpreb-hydn)o-2-(Hisopranyl-pheiyd ol -eptrRxy--(2-

metmﬁ%@%&ﬂ% fnd§¥ @@@IA &o&\g%gupﬁb Za tl@&;‘}rbe\ﬂ fLopeny)-7-

methoRFA: (2frhethoxyvagtby!l- 1blnbemzpmldaasle) 417 (M¥1) +

R, = 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: 417 (M+1)"

Example 76: 4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-pyridin-4-yl-1H-
benzoimidazole

N/I !

o~
N
o/

O

/

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% CH;CN
in H,O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 528 (M+1)"



Exanpl e 76:
4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-e

wao baospes3pyri di n-4-yl -1 Hbenzoi m dazol e The coPEDERZOF/6800291
prepared using the methodol ogy described in Exanple
40. The product of this reag%lon
2- (4-1sopropyl -phenyl ) -7-nmethoxy-1
- (2-met hoxy-et hyl)-5-pyridin-4-yl-1 Hoenzoi m dazol e,
is iodinated as described in exanple 59 to afford the

Exam éCPd’UﬁIBroerfﬁs he M- 2 InSet RO EI-hebxy 2N AL thyl-
511@ Hﬁyﬁ 12#[8( l?f—y'g)O%M?o 95% CH3 CF\I in H2)Cl) ﬂm m(ﬁr?nf y
pyrazgy-log e WO RPEZAC Om / min) MS: 528 (M+1) +Exanpl e
4 Brorm 2-(4-isopropyl - phmnyl) 7- met hoxy- 1- ( 2- met hoxy-
et hyl) - 5- (4- net hyl p}\)qr\I 0 et h -1

pl ) is added to
hyl pyrazol e in 2m

H- benzoi m dazol e /<\ M
a solution of 23m O 30 IN

DMF. The resulting mxtur@ ig stirred at room
tenperature for 1h, then 119 (0. 23mmol )
nmet hanesul fonic -acid y

4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-1 Hbenzoi m dazol - 5-ylnethyl ester is added.
NaH (Bnig! o.Bngndl)Sis@aﬂécH fdl@éolﬁ@dn B @ 3E@imbhatméthelpy@ackiimpmi

owie. Eht ¥ RRrE RiaaRe A o BT BL S, 620 1k agmmon

methanesifonit aid 4¢-Dxgmedde 48sapmenyl-ghémsd)- GurethdwySAR meihokeptg!)-1H-

ozl BSTRLE O B0 Uy s BESI LA 2 AURILY ik B et
ronma Ogr a on

mixture is poured on water and extracted (3x) with e%hyl 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.

Ri = 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-ethyi)-1H-
benzoimidazol-5-ylmethyl ester

fo) Br
\,,S'O N
. —~ )~
N

o/
0

A mixture of 100mg (0.23mmol) [4-bromo-2-(4-isopropy!-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yl]-methanol, 26yl (0.33mmol) methanesufonyl chioride and 60l

7



(di chl or onet hane: i sopropanol = 95:5) to afford 80ng of
the title conpound as a white foam Rt = 2.28mn
W@ Yasees3Bymet ry C8, 2. 1x50mm detecti on 210- PSIOARG005/000291

10%to 95% CH3CN in H20in 2mn + 0.05% TFA, flow rate

1.0 /mn) MS: 497 (Mrl) + {2/9Br), 499 (M+l) + (81Br)

The starting materials can be prepared as follows: a)

Met hanesul f oni ¢ aci d

4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
(O.35nﬁggyhi)sogfdléﬁ)glé¥fﬁ1léﬁwﬁ@lr9hml Sichibighidiydneas s@iredfatnd Kt for 2h.0fhe
reactih BRERS L PO AR aG {29 viaeb pestetea T e RBkpe
organietdygts) are Washbe mithiweteta2x)! arfs-byring; dricharen Mg SBanfiltered and

concelgipatg’g’ WCLP g%ﬁﬁg%&%{%%qﬁ%&éd Lﬁ@%sﬁ%;ai(tﬂa@ié 'i'fgé’él }iirectly in

I'1'sopr opy mne di chl oromet hane T1's
the nesttreact®t. at O C for 2h. The reaction nixture is poured
on water and extracted (3x) with ethyl acetate. The

conbi ned organic |ayers are hed wit 2X) .
b) H—%Wﬁ@,—(fldﬁwgpﬂmenx%éaﬁ?’fh%yrp“@@%@ﬁ“ﬁ%ﬁ?@%?é&%'d?23'5‘y'l'

methaMd@cuo to afford 120ng of the title conpound as an oil
that is used directly in the next reaction. b)
[ 4- Brono- 2- (4-i sopropyl - rhenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzoi m dazoj -5-yl]-_nethanol NaBH4 (65ng,
1.72mmol ) is addedHo '&;J_@Lémrrg (0. 858mml )

4- br ono- 2- (4- N
o/
/O

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 5mi
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 dichloromethanefisopropanol (3:1). The
combined organic layers are washed with water (2x) and brine, dried over MgSOy, 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

Br

ﬂ@;@%

O

7/

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).



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

H benzoi m dazol e- 5- car bal dehyde in 5m absol ute
werdvaned43nt 00C. The reaction mxture is stirredl/apr2008000291

for 20m n. Then the reaction m xture is poured on

water and extracted (3x) wigh_

di chl or omet hane/ i sopr opanol 1(?3: 1). The conbi ned

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

dried over MpSH, filtered and concentrated in vacuo

Reactioh cﬂ{rﬁﬂﬁ%e@&%@c atid s okiotd-@1- . OpBBYHheA)-2-rRbthBxy-1-(2-methoxy-
stal | i S

ety RSP BB By e s troms- et
pyrazelehy;b )d1rﬁethmb&npwanmdamhmrdszol@ardww@m/d@d Ehel eétet g H-
Imlda%oc?%:gpclé%é(&/l? Qc,rug ngeﬁt@g gf t_%g ?ghmiqqz?[%-ﬂ%ggipf_ i(uilgzole or 5-methyl-
2H-tefferotronginethieydamel igabiorzoinditidag e deseribad iarthe prdparation of example

77 |ed(tg>f@ém)|”§w,$,§)coH§,|oUg d-he same reaction conditions as
described i'n exan‘p?e 35 step d). Reaction of

met hanesul fonic acid

Examfle 7800Br@mb4- lh’ﬁ@ﬁoQ@WImélhﬂfB‘ 4)133pr8®lfb‘ﬁéﬁyl)l7(n?étﬁg>§ﬁ%2/ Rethoxy-

1H—be zoi m dazol - 5-yl mat yl ‘ester with eith
ethyl); 1?%%58’1”@3 “%r ono- 3- met hyi - 1Hpyr azol e,

3, 5-di net hyl - 1H pyrazol e, 1H i m dazol e-2-carboxylic
acid ethyl ester, 1HI m dalzrol e- 4- car boxyl ic acid

nmet hyl ester, 3H—| i ndazol e or
5- et hyl - 2H-tetr react| on
condi tions as descrl bed r 'Nhe epar ati on of exanple

77Iedtothefo||ovwngp@ unds Exanpl e 78:
4- Br ono- 5-i m dazol - 1-yl et hy -2-(4-isopropyl -phenyl)-7
- met hoxy- 1- ( 2- met hoxyet hyl )»«

Rt = 1.93min (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: 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
3%\ N
Br . o) 2
O

Rt = 2.37min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0m//min)

MS: 575 (M+1)* (2x "°Br), 577 (M+1)" ("°Br, ¥'Br), 579 (M+1)" (2x ¥'Br)



1H benzoi m dazole Rt = 1.93m n (Waters Symmetry C8,

2. 1x50mm detection 210-250nM 10%to 95% CH3CN i n H20
WO 20031058333 0. 05% TFA, flow rate 1.0m / m n) NS: P@BBP2005/000291

(M) + (79Br), 485 (M+l)+ (81Br) Exanple 79:

4- Br ono- 5- ( 4- br ono- 5- net hyl fgyrazol-l-yl met hyl ) - 2- (4-1i

sopropyl - phenyl ) -7- net hoxy (2-met hoxy-ethyl)-1

H benzoi m dazole Rt = 2.37mn (Waters Symetry C8,

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

Exam%l?ﬂi%%ml 'B(gmg-_?g(%- r @737545%\/& ﬁ%%gé&%g@f%«ﬂ\{g% %ﬁ/h_p{;)enyl) -7-
metho(yg girgcp gya y 1gld@en201mldazole
4- Br ono- 5- (4- br ono- 3- et hyl - pyrazol-l-yl met hyl ) - 2- (4-1i
sopropyl - phenyl ) -7- nmet hoxy- 1- (2- met hoxy-ethyl)-1
H- benzoi m dazol e Br \Q R_F 2.36m n(Waters Symetry
C8, 2.1x50mm detestipn 2 25 0to 95% CH3CN in
H20 in 2m n + 0.05% A, W r at i/mn) M. 575
(Mrl) + (2x 79Br), B77 (M1 (XBr 81Br) 579 (I\/H)+ (2x
81Br) Exanple 81:
4- Br onp- 5- (-3, 5- di net hyl - pyraz%l-l yl met hyl ) -2-(4-isopr
opyl - phenyl ) - 7- met hoxy-

Ry = 2.36min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHZ;CN
in HxO in 2min + 0.05% TFA, flow rate 1.0mi/min)

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

Ri= 5.39min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
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-ylmethyll-1H-imidazole-2-carboxylic acid ethyl ester



1- (2-met hoxy-ethyl)-1 H benzoi m dazole Rt = 5.39m n
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
waARHENE8435% CH3CN in H2O in 7mn + 0.05% TFA, PCDRP085/€10291
0.5mM/mn) +/ 9 Ms: 511 (M+1l) ( Br), 513 (Mrl)+ (, 81
tBr) Exanple 82:
1-[4-Brono- 1-( 2- hydr oxy- et h??f- 2-(4-isopropyl - phenyl) -
7- met hoxy-1 Hbenzoi m dazol -
5-yl met hyl ] - 1H i mi dazol e- 2- car boxyl i c aci d et hyl
esterRt = 2.08mn ( ers Symetry C8, 2.1x50mm
detecti on 210-250nM O1O%to 95% CH3CN in H2Oin 2m n +
0.05% TFA, flow r 1.0mBfm n) MS: 555 (M+1)\ + T/7B9

r)y, 557 (M+1) (B1Br) e N83:
I)\H@‘héxy-l
y OXY hyl -i m dazol -1

4-Brorm-2-(4-isoprUl-
Rt = 1.96mn (Waters

- (2- met hoxy- et hyl ) - 5-( 2-
-yl methyl )-1 H benzoi m dazol €
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.Or/ mn)

_ My 52 M:1)+ (79Br), 529 (M1)+ (81Br I o,
Ri= Q0PRSS uORPERY 2 gk Soersa 2P iE o e oo
in HoGetnBrhin-450.02% ThieA Hiphsnate abml/minyi dazol - 1-yl net hyl ) -1

H benzoi m dazol eS

MS: 555 (M+1)" ("°Br), 557 (M+1)" (*'Br)

Example 83: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methoxymethyl-imidazol-1-ylmethyl)-1H-benzoimidazole

\
S\O Br
N

NN )
\— /\C[ N
o/

, 0
Ri= 1.96min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 85% CH5CN
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-pheny!)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methylsulfanyl-imidazol-1-ylmethyl)-1H-benzoimidazole



NWOR: = 1.98mn (Waters Symmetry C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
WO2@5868HBA, flowrate 1.0r/mn) M 529 (Mt1) RCHEP2005/000291

(/79Br), 531 (M+1)+ f Br) Exanpl e 85:

1-[ 4- Brono- 2- (4-i sopropyl -p&e_nyl ) - 7-met hoxy- 1

- (2- met hoxy-et hyl)-1 Hbenzoi m dazol -

5-yl met hyl ] - 1H ben20i m dazol -2-ol Rt = 2.20m n (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H20in 2 n + OEQS%TFA flowrate 1.Or/mn)

V5. 549 (M+l) + (79 SOl (1) +(81Br) Exanple 86:
4- Br ono- 2- (4-i sopmnip ) yI\- oxy-1
- (2- net hoxy-et hyl) - 2-

met hyl sul f anyl - ben20| m da@ol 1 -yl methyl)-1
H benzoi m dazoleRt = 2. 18 ni‘n (Waters Symetry C8,
2.1x50mm det ection 210-250n%1 10%to 95% CH3CN i n H20
in 2mn + 0.05% TFA, flowrate 1.0m/mn) Ms: 579
(M) + (79Br), 581 (M+l)+ (81Br) Exanple 87:
= 1AodRhin Wrakerb hﬁﬁ&rmalz PHsRMh, )de'ﬁeo&.an pBb@0oRHUh Iy losReCH,CN

d _ -
in HZO 'E‘%Irrhn%f” %9%/ I':ﬁylrf‘ewiztﬁjbéﬂlﬁ'it”ﬂu dazol e

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-yImethyl]-1H-benzoimidazol-2-ol

HO Br
N)/\N N\H >—
O
o/
, O

Ry= 2.20min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in Hy,O in 2min + 0.05% TFA, flow rate 1.0mi/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-
methylsuifanyl-benzoimidazol-1-ylmethyl)-1H-benzoimidazole



R, = 2.20mn (Waters Symmetry C8, 2.1x50nm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%

WA BAS/06d483v rate 1.0m /min) MS: 595 (M+l) + ( 79BPQT/EB®T5/000291
(M+l) + (81Br) Exanpl e 88:
4- Br ono- 2- (4-i sopropyl - phen%) 7- met hoxy- 5- (2- met hoxy-
benzoi m dazol - 1- yl net hyl) (2- met hoxy-et hyl)-1
H benzoi m dazole O Rt = 2.26mn (Waters Symretry C8,
2. 1x50mn detection 210-250nM 10%to 95% CH3CN i n H20

=3 ﬁ's ter n@n& ciyorgtqu%? d%té?;%ﬁ Q‘I@)Z&M_ﬁvll P85 to 95% CH.CN

)5 ) Exanpl e
in Hz ”7[74U'Br o8 5_/91(!‘2% ﬁ&?lﬂ’rré FHAIN)- 2- (4-i sopr opyI phenyl ) -
7- met hoxy-1 Hobenzoi m dazol

i SEBLS  Serbory o e

det ecti on 210- 250nM 10% to 95% CH3CN in H2Oin 2m n +

Examglg% Hfl@“ %%\gr %Eggppq%%lggl(ﬁ)mé\(ﬁane?'ﬂ‘ln&l'\@'e]r)zom(lggz%f)l

Y'metwl)[zl-r@ﬂmm 15€2i mﬁtﬂ@ZmeYB 15-bsnZotiidazdlg | met hyl - 2- (4-i so
propyl - phenyl ) -7- met hoxy-benzoi ni dazol - t-yl ] - et hanol
Rt = 2.05mn (Waters, SymTetry C8, 2.1x50mm detection
210-250nM 10%to %

N
N
o
R

Ri= 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-
ylmethyl)-1-(2-methoxy-ethyl)-1H-benzoimidazole

Ve
0]
L0
O x5
o/
/ 0]
Ry = 2.26min (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: 563 (M+1)" (°Br), 565 (M+1)" (*'Br)



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5

534 (Mm+l)+ (79Br), 536 (Mtl)+ (81Br) Exanple 91:
WQ2(0408%16310- 5- i ndazol -1 PCT/EP2005/000291

-yl met hyl - 2- (4-i sopr opyl - phenyl ) - 7~met hoxybenzoi m dazo

|- 1-yl]-ethanolRt = 2.34mp_ (Waters Symmetry C8,

2. 1x50mm detection 210-25 SM 10% to 95% CH3CN i n H20

in 2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 533

(ME1\) + (/798r) 535 (M+l1l) (B1Br) Exanple 92:

h
Examiie B9; PR SFogo %EWW%? ‘f‘%émﬁzs'@f&e“; -mehabTie
benzoimidazolrme \M 4-93@gxyl|z atid50 Aty %Fé@Fectl on
210-250nM 10%to 95% CH3CN in H20 in 2min + 0.05%
TFA, flow rate 1. om mn) Ms: 499 (M+l)+ (79Br), 501
(M+1l)+ (81Br) Exa I@ 93:
4- Br onp- 5- ( 4- br ond- -rreth [ - pyrazol -1-yl nethyl)-2-(4-c

ycl opropyl - phenyl ) - W 1- mey/hoxy- et hyl ) -
H benzoi m dazol e | ‘N r

Ri= 2.02min (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: 541 (M+1)" ("°Br), 543 (M+1)" ('Br)

Example 90: 2-[4-Bromo-5-imidazo[4,5-b]pyridin-3-ylmethyl-2-(4-isopropyl-phenyl)-7-
methoxy-benzoimidazol-1-yl]-ethanol

=N Br
\ N
0

Ri= 2.05min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM; 10% to 95% CH3CN
in H20 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



OThe conpound is prepared as described in exanple 79

by using 4-cycl opropyl -benzoic acid instead of
wd20080p846pYy| - benzoic acid. Rt = 2.28m n (WAt er BCT/EP2005/000291

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

CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1. Or/ mn)

M5: 573 (Mwl)+ (2x 79Br), 575 (M+l) + (79Br, 81Br),

577 (M+l)+ (2x 81Br) Exanple 94:

4-Brono-2-(4-isopropy| pheny') 7- met hoxy-5- (4-net hyl -p

yrazol-l-ylnethyl

(2- met hyl sul fanyl §nz dazol e The -
compound is prepare ﬁ'@ﬁ"{i in exanmple 77
by using 1-brono-2 thyI ul anyl et hane i nstead of

1- br ono- 2- met hoxy- et hane RP =/2.33nmin (Waters Symmetry
C8, 2.1x50mm detection 210-250nM 10%to 95% CH3CN in
H2Oin 2nin + 0.05% TFA, flowrate 1.0OM/min) MS: 513

(ML) + (79Br), 515 (M+l)+ (81Br) Exanpl e 95:

r 0opox QR - 1=
Ri= 4 HERGTaters SHBTRER, WP oo ki BB BB Mo S Wcnion
in H,& intdnein ean@eRdg idFA, Sloprrefear.@d!/mam) ng t he sanme et hodol ogy
as described in exanple 77 by using 2-propanol
(instead of 4-nethyl-pyrazole). Rt = 2.33mn (Waters
MS: Sprtived ) y(E8), 235xEeAm('Bot ecti on 210-250nM 10%t o0 95%
CH3CN

Example 92: 2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-5-(5-methyl-tetrazol-2-yimethyl)-
benzoimidazol-1-yl]-ethanol

Ri= 2.21min (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)" (°Br), 501 (M+1)* ('Br)

Example 93: 4-Bromo-5-(4-bromo-5-methyl-pyrazol-1-ylmethyl)-2-(4-cyclopropyl-phenyl)-7-
methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole

Br
,N‘N N
QR Wa
Br /O 2
,O

-,



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
475 (M+¥l)+ (79Br), 477 (Mrl)+ (81Br) Exanple 96:
WA 240808630- 2- (4- i sopropyl - phenyl ) - 7- met hoxy- 1PCT/EP2005/000291
- (2-net hoxy-ethyl)-1 Hbenzoi m dazol -
5-yl met hyl ] - pyrrolidin-2- one9 The title conpound is
pr epared from 1-
1-[2-(4-isopropyl - phenyl) - 7- met hoxy- 1- (2- met hoxyet hyl)
- 1H benzoi m dazol - 5-yl nmet hyl ] - pyrrolidin- 2 one usi ng

The c%)pr%é)ﬂm &E&Qg?%@%ﬂ;ﬁ%ﬂﬁ%éhg@%%@m ot Z Rﬁtbenzom acid

insteg gf- ‘E@QWVPVISLWP'Q aglklo CHSCN in H20in 2min + o 05%
TFA, flow rate 1. On1/mn) M5: 500 (M1)+ (79Br), 502

1)+ (81Br) The, star materjal. c
Ri= PoPTURVEGESE Surder G g Ry dreayar 2 pa by © 98 cr.on
in H,0 (r22met -h 003 %eT ) lowdrdte b@nrwain dazol - 5-yl net hyl | -
pyrrolidin-2-oneA solution of 50nmg (0.143mmol)
C[2-(4- Isopropyl phenyl 7 met hoxy- 1- (2- et hoxy- et hyl
MS: 573 (MH1pexdiBn,dazo(MELY (TBmEBHy S amiMiel)” 28niBr)
(0.143mmvol ) et hyl -4-bromobutyrate and 28nm (0. 2mm|)
triethylamne in 4m 3-methyl-1-butanol is stirred

Exampig 94i-Bromee?-&-isoarapyt-ristyl) fhr@ﬁthphsé5w<é~mtmdrpyfﬁ2>@! mry&_methyf) 1-
(2-métﬁyr|rb99ﬂéhgcétm yalhehzamhLylkr acted (3x) with Et OAc. The
cO | ne

ﬁ:@

e

The compound is prepared using as described in example 77 by using 1-bromo-2-
methylsulfanyl-ethane instead of 1-bromo-2-methoxy-ethane

Ry = 2.33min (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: 513 (M+1)" (°Br), 515 (M+1)” (*'Br)

Example 95: 4-Bromo-5-isopropoxymethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-

Aoty

.0

ethyl)-1H-benzoimidazole

—~ )~

z =2

O ~ou

The title compound is prepared using the same methodology as described in example 77 by
using 2-propanol (instead of 4-methyl-pyrazole).



organi c |layers are washed with water (2x) and brine,
dried over MgpSOH4, filtered and concentrated in vacuo.
wab@snessxlue is purified by flash-chromat ogr aphgT/BP2005/000291
silica gel (EtQAc: MeOH = 98:2) to afford 20ng of the
title conpound as a coIorIe§260|
C-[2-(4-1sopropyl - phenyl)-7 thoxy 1 (2- met hoxy- et hyl
) - 1H benzoi m dazol -5-yl]- nethylam ne To a sol ution of
100ng (0. 286mmol )
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy- et hyl ) -
1H benzoi m dazol e-5-carbonitrile in 4m THF, LiAl H4
% 3amig, (Vatars Surpmptry §8agdxzimmheeteetinn 2 Wh2aAnM, 408 10s95% CH,CN
in Hz@tnl Zrhiade @bsuefrAiowWaaRer afrgyf or 2h. After that
met hanol (0.5m ) and 5nm 15% NaOH-sol ution is added.
This m xture is filtered and the filtrate is extracted
MS: 473x(OM+h)t (T°H0 OX77 (Whe)'qB'Bki ned organic |ayers are
washed with water (2x) and brine, dried over MgSH,
filtered and concentrated in vacuo to afford 60ng of
the title conpound as an oil. Exanple 97:

Examﬂl(e@%o'mzl%r&ﬁ‘\o %@%‘S’M’Wﬁhswsm etﬁ@{ym;%@%thox ethy)-1H-

enzol
benzoirpigagqhd- iém@tﬂi‘ﬁw 1l Q“ql%zmnépar ed from
2- (4-isopropyl - phenyl) - 7- nmet hoxy- 1- ( 2- met hoxy- et hyl ) -
5- phenyl sul fanyl - 1§ benzogm dazol e using the net hod

described for the pceparatioq of anpl e 35Rt =
2.49min (Waters Syfmgtr \ 2—@& det ecti on
210-250nM 10%to 95% N

0

/

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% CHs;CN
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-yImethyl]-
pyrrolidin-2-one



in HOin 2mn + 0.05% TFA, flowrate 1.QOm/mn) M5

511 (MF1)+ (79Br), 513 (Mtl)+ (81Br) The starting
WOrRi0s10681B3 PCT/EP2005/000291

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

- phenyl sul fanyl - 1H benzoi ng,,%azol e can be prepared as

follows: A m xture of 200 0. 491mmol )

5- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxye

thyl)- 1H benzoi m dazol e (exanple 22), 354ng Cs2CQC3,

9rrg Cul, 56 m Ph-SH and 2ni Nrret hyl pyrrolidone is

00 OC for 2h. Then the reactijon mxture i
A soluf 8 Pégﬂa FEPMRAE- éwr'aerfr@ay'(pgﬁyywtmﬁta?w (GEethaa-ethy)-

1H- bemmmww‘omggnwt@,ammel 2884 0. M:ﬁnr\‘\@r‘f aensyn Wit bmvBiterate 239 28l
r.l once

(0. Zm%ﬁg eéi'&;gamtpﬁén %ggg %th}'/\{gﬁgﬂﬁ}?nql rse%pra;i at 1 t?ux emperatture ford8h

Then theaséctioh morateiyremphsd enwstet anhexgedctdch@xpwith Et@&AOAheTombined
organléxis)e % Qreq/gais‘%g V\ﬁt%'Wat&f (2&)'151&6%' edﬁmé*mﬁigﬁm ‘?ﬂ?er% Iahol

Concest@éﬁ revaoygl Thagasideds ppried-byflassspraomaiparenbngn piliza gelt
(EtOABMIROH =(53; 278b Bmsabeidwd# df thé titik BENBRIHY saZ ebBrddiit i tl e

conmpound i s prepared Trom

4- br ono~2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
b) C-{2ve4t-fsoxtopek ity h - mbtoyy-$YL-hastydxy letiyp e 2enpbidarebes-yi]-
meﬂrP%* t he net hod described for the preparation of

Y&kdhpl e 47 (oxidation reaction carried out at 40C for
4h) .Rt = 2.45m n (vaters Symmetry C8, 2.1c50mm

det ecti on 210- 2501'MN N?_S_w
0 2
O

e

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 5mi
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
MgSQy, filtered and concentrated in vacuo to afford 60mg of the titie compound as an oil.

Example 97: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-
phenylsulfanyl-1H-benzoimidazole

Br
S N
SRS Wal
o/
/O
The title compound is prepared from 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyi)-

5-phenylsulfanyl-1H-benzoimidazole using the method described for the preparation of
example 35



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) + /79
MS: 527 (Mm+l) ( Br), 529 (M+l)+ (/8alhrBr) Exanple
WO 3|5/068433 PCT/EP2005/000291

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenoxy- 1H benzoinidazole /=N . O The title
conpound i s prepared using tHe met hod descri bed for
the preparation of exanple 97. Rt = 2.39mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
M5: 495 (M1l)++ T7B9 r), 497 (Mrl)++ (/81 rBr) Exanple
= B¢9min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CHsCN

in Hzé ROk 0sbd TERORGW AL TRARMAYE) - 7- et hoxy- 1- ( 2- et hoxy
-ethyi)-4- trifluoronethyl-1H benzoi m dazol eThe title
corrpound is prepared from

MS: 2+4 da+15opPRpy b1 pheny)l Y¥ B met hoxy- 1- (2- net hoxy- et hyl ) -
4-trifluoronethyl-1H benzoi m dazol e- 5- car bal dehyde and
phenyl magnesi unbrom de as described in exanples 35 and
51.

The starting material 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenylsulfanyl-

1H-benzoimidazole can be prepared as follows:

A mixture of 200mg (0.491mmol) 5-bromo-2-(4-isopropy!l-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazole (example 22), 354mg Cs,CO3, 9mg Cul, 56 ul 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 MgSQ,, 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

The title compound is prepared from 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-5-phenylsulfanyl-1H-benzoimidazole using the method described for the
preparation of example 47 (oxidation reaction carried out at 40°C for 4h).



R =2.40mn (Waters Symmetry C8, 2.1c50mm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WO B5/06846% rate 1.0m /mn) MS: 483 (M+l) + The BCHEP100§000291

mat eri al

2- (4-isopropyl - phenyl ) - 7- mef hoxy- 1- ( 2- met hoxy-et hyl ) -4

-trifluoronethyl- 1H benzoiht dazol e-5-car bal dehyde can

be prepared as follows: A mxture of 550ngy (1.45mmmol)

4-1 0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxyet

hyI ) - 1H— benzoi m dazol e- 5- car bal dehyde (exanpl e 26k),

(0. 555 m (

Ry = Zrﬁéﬂﬁwwﬁtezs §me%ft/<sg822(1f><r59@rrb§*aterc§m2 3—8@%@'& 0% it 95%I CHsCN
in H,GOMP2nhif +58.05%€F A klow 2684 dm#y. Then the reaction

m xture is poured on water and extracted (3x) with

et hyl acetate. The conbined organic | ayers are washed
MS: 587 (WM+Wat(EBry Z2p (Brd)'kf'Brie, dried over MySO4, filtered

and concentrated in vacuo. The residue is purified by

fl ash-chromat ography on silica gel (100% hexane ->

100% Et OAc) to afford 525ng of the title conpound as a
Examplel%ei 4 8soras-Pstasdprogyl-phéyl)- 7-bistingy Hh@-p atiexyretHyn &- s oxy-
1H-b (¥M conmpounds are al so prepared: Exanple 100:

eﬁz?'ﬁ” a§8%r opyl - phenyl ) - 7- rret hoxy- 5- ( 2- met hoxy- benzyl ) -

- (2- nmet hoxy- et hyl ) -
4 trifl uoronethyl NdazeleRt , = 2.40m n
(Waters Symmetry @I@ @ - .@» i on 210-250nM

10% to 95% CH3CN

The title compound is prepared using the method described for the preparation of example
97.

Ri = 2.39min (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: 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

® ;@%



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
513 (M+1) + Exanple 101:

wQ2(o4/0b86pr opyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxyPET/BY10p5/600291
- pyridin-2-yl net hyl - 4-
trifluoronmethyl-1H benzoi mgazole Rt = 1.99m n (Waters
Symmetry C8, 2.1x50nmm detection 210-250nM 10%to 95%
CH3ICN in RO in 2min + 0.05% TFA, flow rate |1 Qm/ mn)
V5. 484 (M+1) + Exanpl e 101a:

The titl%;cﬁiﬂﬁg&ﬁ@ i’s%}?éba?B&r{bﬂf-{l?s%ﬁ?db?%%ehy()&m%Q%y=(21rﬁlé’thbxy5ethyl)-
I T4 met. o . .
At et o B T s s arhAId8RY4 @ Phery magRes M REPTBICG o8
descri@dnnekanpes,352nt¢80mm det ecti on 210-250nM 10% to 95%
CH3CN in H2Oin 2mn + 0.05% TFA, flow rate 1.0m / mn)
M5: 490 (Mrl)+ Exanple 102:
2-(4- %;i)pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-et hyl ) -5
R, = 2.20M ters HARERY 42,1 ion 210-250nM, 10% to 95%
. ‘ tri h?(uorgrret iél tl?\ZL benz)é5|Orilmncl_Lelczl(—:‘otlecetlo'lr']he1 t2itolne 'coré')pc())und0 CHLCN
in H20jis 2pyineh 8o TF Onflewe tHand &uimishi ¢ aci d
2- (4-isopropyl - phenyl) - 7- met hoxy-
o 1-(2-net hoxy-ethyl)-4-trifluoronethyl-1H benzoi m dazol
MS: 48-35(%‘115% hyl ester and pyrrazole as described in
exanpl es 35 and 77.

The starting material 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-
1H-benzoimidazole-5-carbaldehyde can be prepared as follows:

FOF
N
o/
(0]
Vs

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 MgSO,, 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



RlL 2.25mn (Waters Symmetry C8, 2.1x50nm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
waBms/obd4esv rate 1.0m /min) Ms: 473 (Mtl) + The BCHEP200§000291
mat eri al net hanesul fonic acid
2- (4-isopropyl - phenyl) - 7- meppoxy- 1- (2- met hoxyet hyl ) -
4-trifluoronethyl-1H benzoi m dazol -5-yl net hyl ester
can be prepared from 2-(4-
i sopropyl - phenyl ) - 7- net hoxy- 1- (2- net hoxy-ethyl )-4-trif
| uor onet hyl - 1H benzoim da e-5- carbal dehyde (see
exanpl e 99) using tRe nethod described for the
preparation of net N
4- br ono- 2- (4-1 sopr
"ethyl)-1Hbenzoi m dazol -
Exanpl e 103:
4- Br onp- 2- (4-i sopropyl - phenyb) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenoxy net hyl - 1H Benzoi nmi dazol eTo a cool ed
solution (ice bath) of phenol (7.2 ng, O. 077nnn|) in
R , . NaH &3.1 Q. 077nmmoi , 60%in mnera %
R = 22hea HAles RIS PEOET eteetion RR0-250m. 105% to b5 TN
in H,OVietZmain esal 05 RMTRA dieivd-ate 1.0mi/min)
4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-1 H benzoi m dazol -5- ylnethyl ester (30ny,
MS: 503 (B9fiol ) is added and the reaction mixture is heated
to 6Q0C for 1h. After that the reaction mxture is
extracted wth sat. NaHCO 3-sol ution and di et hyl
et her. The conbi ned organic |ayers are washed with

Exampetien: 206l 198ptdp51-piryB - R¥@lox VI F methbht &R QS5 pyridin-2-yimethyl-4-

trifluoromethyl-1H-benzoimidazole

o

s

t hgxy- 1- ( 2- nmet hoxy-

SOyI thyl ester (exanple 77).

R; = 1.99min (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: 484 (M+1)*

Example 101a: 2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-thiazol-2-yImethyl-4-
trifluoromethyl-1H-benzoimidazole




and concentrated in vacuo. The residue is purified by
flash-chromat ography on silica gel (hexane: Et OAc =
wa 2dp/o6sa3nf ford 28nmg of the title conpound as PEi/@P2005/000291
yell ow crystals. Rt = 2.42m n (Waters Symmetry C8,
2. 1x50mm det ecti on 210-25§§gL 10% to 95% CH3CN in H20
in 2mn + 0.05% TFA, flow rdate 1.0mM/mn) Ms: 509
(MH1L)+ (79Br), 511 (M+l)+ (81Br) The starting
mat eri al s can be prepared as described in exanple 77
(steps atoc) : a) Mthanesul fonic acid
br ono- 2- (4-i sopr | - phenyl) - 7- met hoxy- 1- (2 Xy~
Ri= ?eimlln)(\/\@iﬁféﬁﬂmnh@ta'ag i 2. DS 0mmedeaigatioa gt 8r250A'Vls 6p%ttp&5 7% CHsCN
in H,@fin QMWOQ)@W@Q@T@V\) rate 1. Omllmm
[ 4- Brono- 2- (4-i sopropyl -p enyl) 7- met hoxy- 1- ( 2- met hoxy
ethyl)- 1 H benzoi m dazol -5-yl]-nethanol is dissolved
MS: 490 (M+t)* CH2Cl 2. The solution is cooled to 0 C and
nmet hanesul fonyl chloride (47ul, 0.600muvl) and
Hueni g's base (103ul, 0.600mmol) is added. After 1h
the reaction is extracted with CH2CI 2/10% citric acid.

| r

B P D | S et Sl Bl et
t”ﬂUOT%’“QIQéWWVPW?@ﬁF'dﬁ%H*@ her purification. b)

[ 4- Brono-2- (4-isopropyl Fpﬁqnyl) 7- met hoxy- 1

-(2-met hoxy-ethyl)-1 H benzoi m dazol -5-yl]- nethanol:

2.08g (4.82mmol) ofN\ N

4- Brono- 2- (4-i sopr @ Ir\?-—@t—ﬁéxy- 1- (2- met hoxy-

et hyl ) - 1Hbenzoi m dazol e-

o/

The title compound is prepared from methanesulfonic acid 2-(4-isopropyl-phenyl)-7-methoxy-
1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-ylmethyl ester and pyrrazole as
described in examples 35 and 77.

Ri = 2.25min (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: 473 (M+1)*

The starting material methanesulfonic acid 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazol-5-yimethy! 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-ylmethyl ester (example 77).

Example 103: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-phenoxy
methyl-1H-benzoimidazole



5- car bal dehyde is dissolved in 60 mM Ethanol and NaBH4
(365ny, 9.64 mmol) is added. After stirring for 30 mn
WO c@wbsneii483 | s added and the reaction m xture iBCT/EP2005/000291

extracted wth ethyl acetate (3x). The organic |ayer
is washed with water (3x) gﬁg_brine (2x), dried
(Na2SO»4) and concentrated in vacuo. The residue is
crystallized fromdiethyl ether/hexanes to give 1.85g
of colorless crystals. c)

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
ethyl)-1 H benzoi 'dazolekg- car bal dehyde: 3.0 ¢

(8.51mmol ) of
2- (4-1sopropyl - ph Dk '&Q@g@t hoxy-et hyl)-1
Hoenzoi m dazol e- 5-car bal e | issolved in 90 m
acetic acid. Bromne (437u .51mmol ) is added

dropwi se and the reaction9s &tirred for 5h at RT.
Ice/water is added and the reaction mxture is

extracted with ethyl acetate’(3x). The organic |ayer

Toad Ele%% fn \(‘ﬂcé BaRbeShdrmdX 7. 2R, b@?'?ﬁ‘m(o%xl% ArflDveel NaH (3.1mg,

concentrated in vacuo.

0. 077@[;}0;! f6|0 @lnwmfaraégw is ﬁggﬁpa@@cbghgﬁﬁ?ctgﬁ lgyqur@e; L(f Methanesulfomc
acid 4(5?6%1@029@/ IEbySBGQQI p‘h@ng) V&n&h@& T(BetixpretgPst H-benzoimidazol-5-

e b2 ) ST B et RS g 0 o

1h. Afféo tieat $ied redaiction wfxtufe G&@(t(ai’;@admmat aHCOs-solution and diethyl ether.

The c%ﬁemg{ %X&’IagérF% %W l‘efgl'dn tlgp¥rlvd Brhrg%)émsd %véﬁ\ﬂ?@é}' Tiltered

and cerbgotiated in wacugc g cesittieds pylmfteéirby flash- chromatography on S|I|ca 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 1.0ml/min)

MS: 509 (M+1)" ("°Br), 511 (M+1)" (*'Br)
The starting materials can be prepared as described in example 77 (steps ato ¢) :

a) Methanesulfonic acid 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl ester:

A solution of 200mg (0.462mmol) [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-
ethyl)-1H-benzoimidazol-5-yi]-methanol is dissolved in 5 mi CH,Cl,. The solution is cooled to
0°C and methanesulfony! chloride (47ul, 0.600mmol) and Huenig's base (103ul, 0.600mmol)
is added. After 1h the reaction is extracted with CH,Cly/10% citric acid. The organic layer is



addition of a solution of 14.1g (161mmol) sodi um
hypophosphite in 140 ml water and heating to 500C
woranvepedBx kel is added in 50 ng portions (3x OREYERDOF00291

until the reaction is conplete. The reaction m xtures

is cooled to RT, ice/water, (?qs] added and the reaction

m xture is extracted with ethyl acetate (3x). The

organic layer is washed with water, in vacuo and
azeotroped with toluene. The residue is suspended in

dried o%&%s@tﬂﬁb?ed drd dopcestrasdinaehs th Y R46ig G Aaadithl which is

etate. The mother l|iquor is evaporated and
used "‘HUP‘I‘tffP "RrifitaiORchr omat ogr aphy on silica gel
(hexanes/ EtOAc) to give 3.78g of colorless crystals.
e)
. 1-(2-Hydroxy-ethyl)-2-(4-isopropyl - phenyl)-7-met hoxy-1
b) [4-Brérve B diistipdabbberBH e armedrixy 11 (2emethoxp iy l) din-gnzeingdazol-5-yll-
methartat- 52mmol ) of
- Bromo- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxye
thyl)- 1 H benzoim dazole and 455 ng (3.87mml) zinc
cyanide in 15 M DMPH & stirred under argon for 10 min

at RT. Tetrakis(tripheny ;f)hos neypal | adi um (214ny,
0.176mmol ) is added a gtign i s heated to
1800C for 90 mn. Afterl co Ilng to RT, ice/water is

added and the reactionOnmixture is extracted with ethyl
acetate (3x). The organicd ayer is washed with water,
dried (Na2SO4) and concerftrated in vacuo and the
material is used without further puri fication. Usi ng
t he sane ntheti c method the foll ow ng exanpl es
2.08g @@@gﬂ@lboggﬁ@p@-a@ﬂsopropyl phenyl)-7-methoxy-1-(2-methoxy- ethyl) 1H-
benzo@ﬂc{a%o[eélﬁ &ﬁr@meﬁ c(e‘llslcﬁé%@N@@W BMPMEAHaholarter ALy (3650, 914
mmol) 1s add\c/-:*d }\P gr gtlmng f%rr]§8 min |ce;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,S0,) 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:

Br

cg
:

\
e)
oLz

3.0 g (8.51mmol) of 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazole-5-carbaldehyde is dissolved in 90 ml acetic acid. Bromine (437ul, 8.51mmol)
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.



5-yl met hoxy] - phenyl } -ethanol Rt = 2.26mn (Waters

Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WERBENEE483 H2O in 2nmin + 0.05% TFA, flow rate 1POREP20051)00291

M5: 553 (M¥1) ( Br), 555 (M+l) ( Br) Exanple 105:

2-{2-[4-Brono-2-(4-isopr op%i phenyl ) - 7- met hoxy- 1- (2- e

t hoxy-ethyl)-1 Hbenzoi m dazol -

5-yl met hoxy] - phenoxy}-ethanol Rt = 2.21mn (Waters

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

d) 2-(45585DbVIDERG -7 InedAbLy- 1 (2 n{ba¥ex ) efhy ) 1 HpBeRAfiRidhzSi815 M n)
MS." 569 (M+l)+ (79Br), 571 (M+l)+ (81Br) Exanple 106:
carbaldehydg. By onp- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- (2- met h
oxy-et hyl ) - 1Hoenzoi m dazol -
5-yl met hoxy] - phenyl p-nmet hanol Rt = 2.22 min (Waters

Symmetry C8, 2.1x50rhy ~detect i 2%0-250nM 10%to 95%
CH3CN in HRO in 2m n O —+low rate 1.0m /m n)
M5: 539 (M¥1l) ( Br), 5#%T ("Ww1) (bl Br) Exanple 107:

| M {2-[4-Brono- 2- (4-i s@propyl - phenyl ) - 7- net hoxy- 1
- (2- met hoxy-et hyl ) -1 Hbenzoi m dazol -
5-yl met hoxy] - phenyl } - acetam de Rl= 2.24 mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nML 10%to 95%
CH3CN

To a solution of 7.02g (20.1mmol) of 1-(2-Hydroxy-ethyl)-2-(4-isopropyl-phenyl)-7-methoxy-

1H-benzoimidazole-5-carbonitrile in 280 mi pyridine is added 140 ml acetic acid. After
addition of a solution of 14.1g (161mmol) sodium hypophosphite in 140 ml water 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,Cl,, filtered and washed
with CH,CIl, 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:

v NC\©:;\ :‘\j :

/

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,SQO,) 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, flowrate 1.QOm/mn) M5
566 (Mr1)\ + (/79Br), 568 (Mtl) ( Br) Exanple 108:
WQ@2(G08081630- 2- (4- i sopropyl - phenyl ) - 7- met hoxy- 1PCREP®D$1@00291

xy-et hyl) - 1Hbenzoi m dazol - 5-yl met hoxy] - benzam deRt =
2.17 mn (Waters Symetry C8, 2.1x50mm detection
210-250nM 10% to 95% CH3 in HHOin 2mn + 0.05%
TFA, flowrate 1.0m/mn) Ms: 552 (M#1l) ( Br), 554
(Mr1) + (a Br) Exanple 109:

Examaeh@szz @ﬂm Brdmfo-b mwo@mﬁyf PRETYIL - mEtHIRY-NQRYM&th6X-81RY A H-

benzog 'QP%FQ%h\ZSWr f&@ﬁ@gﬁﬁ‘ﬁaﬂ'am de OR = 2.20 nin

(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10% to 95% CH3CN j H20|nBr2mn + 0.05% TFA, flowrate

1.0m /min) MS: 58§ l\/H-l aBr) 590 (M+1) ( Br)
opr opyl QW% hoxy- 1- (2- met ho
> NS .

Exanpl e 110:

2-[4-Brono-2- (4-i

Xy-et hyl)-1Hbenzq dazol 0 | met hoxy] - phenyl am ne

Rl= 1.98m n (Wate Symmetrty €8, 2. 1x50nm detection
210-250nM  10%to 95% CH3CN i@ H20 in 2min + 0.05%

TFA, flowrate 1.0m /mn)

Rt = 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 1.0m!/min)

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-yimethoxy]-phenoxy}-ethanol

Bagsises

.0

o’\/z zZ

R = 2.21min (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: 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-ylmethoxy]-phenyl}-methanol



M5: 524 (M¥1)+ (79Br), 526 (M+l) + (81Br) Exanple 111:
1-{2-[4-Brono- 2- (4-isopropyl - phenyl ) -7-net hoxy-1-(2-ne
wa bagpesashyl ) - L1Hbenzoi m dazol - 5- yl met hoxy] - pheP@T/EPB0$1600291

none Rt = 2.35 mn (Waters Symmetry C8, 2. 1x50mm
detecti on 210-250nM 10%to,9Pp% CH3CN in H2O in 2mn +
0.05% TFA, flowrate 1.0m/mn) Ms: 551 (M+1l)+ (79Br),
553 (M+1l)+ (81Br) Exanple 112:
2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met ho
Xy-et hyl)-1Hbenzoi azol - gp-yl met hoxy] - phenol R, =
2.28 mn (Waters éHS \ @.1@mn:detection
210-250nM 10% to 9p% ns mn + 0.05%
TFA, flowrate 1 / mn) - 25 1)+ (79Br), 527
(Mrl) + (81Br) Exanple 113: 0
2-[ 4-Brono- 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-et hyl)-1H ben y
zoi m dazol - 5-yl met hoxy] -pyridin-3-ol Rt = 2.01nmn
(Waters Symmetry C8, 2.1x50mm detection 210-250nM

R; = 2A8miro(VOs%CoidtiNetrp 82D 1k50mim BetdctibrOofe-I50hM, fl0oMma @8% CH;CN

i ST o5 B2 MR 1 Gy 528 (WD) + (BIED)

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
MS: 5%t9rml+)lr5(7s(8qyrég]i W*ZIY é«iéﬁ(ymst hyl)-1 H benzoi m dazol e

Example 107: N-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethoxy]-phenyl}-acetamide

Ri = 2.24 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in H,0 in 2min + 0.05% TFA, flow rate 1.0m!/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

Br

page
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N.OOR = 2.07 min (Waters Symmetry C8, 2.1x50mm
detection 210-250nM 10%to 95% CH3CN in H20in 2mn +
wWO2054681BA, flow rate 1.0m/mn) MS: 510 (M+-1)RCT/EBBD5/000291

512 (Mm+l)+ (81Br) Exanple 115:

4- Br ono- 2- (4-1i sopropyl - pheqyl ) - 7- met hoxy- 1- (2- met hoxy-
et hyl ) - 5- (2- met hoxyphenoxynet hyl ) - 1H benzoi m dazol eR,
= 2.36 mn (Waters Symmetry C8, 2.1x50nm detection
210-250nM 10%to 95% CH3CN in H20 in 2mn + 0.05%

R, = 2. 1Fin fWvamrg @gﬂnﬂe’n@ﬂid i E0ME, dBRLtI¢IME1)-25(MABI)% t&dd% CH3CN

in i'lzo{“?,z[“&l[1 Ei)g%l‘?o} ngﬁ%{,%?ﬁamlmﬁﬂ)enw) 7- met hoxy- 1- (2- et h

oxy-et hyl)-1H be

| ety )] _

ms: sEZ G - s TR o 2 e Y oy hetection
210-250nM 10% to 95% CH3CN in H20in 2mn + 0.05%

Examp;ll_é:’/l\@% fztlc(avuerbﬁ#oez da- %G}deﬁyﬂﬁhewﬁ) 7RRShOMELY 2 (AR ath 3B BH-

benzom@Z@héVEU?MQW&,@E%%WU'&H@HW% 7- met hoxy- 1- ( 2- met hoxy-
et hyl )-5-(pyridin- 3-

ﬁ{ﬂ

Y
O
R, = 2.20 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: 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-ylmethoxy]-phenylamine

ﬂ@[:@%

S

R = 1.98min (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: 524 (M+1)* (°Br), 526 (M+1)" (*'Br)

Example 111: 1-{2-[4—Bromo-2-(4~isopropy!-phenyl)-?-methoxy—1-(2-methoxy-ethyl)-1 H-



yl oxynmet hyl ) - 1H- benzoi m dazole R1= 1.95 mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WERBENEE483 H2O in 2nmin + 0.05% TFA, flow rate 1POREP20051)00291

M5: 510 (M#1) ( Br), 512 (M+1l) ( 1Br) Exanple 118:

4- Br ono- 2- (4-i sopropyl - phe_n%l,j)_- 5- (2- met hanesul f onyl - ph

enoxynet hyl ) - 7-m et hoxy- 1- (Z=net hoxy-et hyl ) -1

H benzoi m dazole Br ORt = 2.28 mn (Waters Synmetry

C8, 2.1x50mm detection 210-250nM 10%to 95% CH3CN in

Q) J wrate 1.0m/mm Ms: 587

benzof‘%@aidﬂs%%%f’ 6X}q§9' é'{%hﬁ’angﬂ(‘%mr) Exampl e 11

2-{3-[4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- e

t hoxy-ethyl)-1 H oi m dagol -
5-yl met hoxy] - phe v Rt .18mn (Waters
Symmetry C8, 2.1x5 &) 50hM 10%to 95%

CH3CN in H20|n . 06% NFA, IowrateIOﬂ/mn)
+ [ 79e>. . - L1 + M 569 I\/H) ( Br), 571 (M+l)+
(8B1 r r) Exan'ple 120:

2-{2-[4-Brono-2-(4-isopropyl 78henyl ) - 7-met hoxy-1

- (2-met hoxy-et hyl)-1 Hbenzoi m dazol -

R, = 2.35 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: 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 zZ

R, = 2.28 min (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: 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-ylmethoxyl-pyridin-3-ol



5-yl nmet hoxy] - phenyi } -acetam deRt = 2. 14 mn (Waters
Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WERBENEE483 H2O in 2nmin + 0.05% TFA, flow rate 1POREP20051)00291
MS: 566 (Mrl)+ (79Br), 568 (I\/H)+ (81Br) Using the
same net hod by using
5- br ononet hyl - 2- (4-i sopr opyl phenyr) - 7- met hoxy- 1- ( 2-
nmet hoxy-et hyl)-4-trifluoronethyl-1 H benzoi m dazol e
(see exanple 136) instead of nethanesul fonic acid
[ - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-

@ | pet h esyer the foll ow ng
&d: np .

NA - phe N7- Qoxy- 1- (2- met hoxy- et
hyI) 4tr|fluororrethyl 0
1H benzoi m dazol - 5-yi net hoxy phenoxy}-ethanol Rt =
2.14 min (Waters Symretry C8,” 2. 1x50nm detection
210-250nM 10%to 95% CH3CN in H20in 2mn + 0.05%
TFA, flowrate 1.0m/mn) MS: 559 (Mtl)+Exanpl e 122:
2-{2-[2-(4-1sopropyl -pheny|)-7-nmet hoxy- 1- (2- met hoxy- et

r| fl uor
Re= 2. O A8 ST roh BT BrisigAten 21 238 0% 9 95% CHiON
in H,O M 2min\AA0 @53 Byt nateC8 Oni®niliny50mm det ection
210-250nM 10% to 95% CH3CN in H2O0in 2mn + 0.05%

TFA, flowrate 1.0nl/mn) MS: 543 (Ml)+
MS: 526 (M+1)" ("°Br), 528 (M+1)" (*'Br)

Example 114: 4—Bromo-2-(4-isopropyl-phenyl)-?-methoxy-1-(2—methoxy-ethyl)-5-(pyridin-2~
yloxymethyl)-1H-benzoimidazole

<] N
IO

o/
O
R, = 2.07 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: 510 (M+1)" (°Br), 512 (M+1)" (*'Br)

Example 115: 4-Bromo-2-(4~isopropyl-phenyl)—?-methoxy-1-(2-methoxy-ethy!)-5—(2-methoxy-
phenoxymethyl)-1H-benzoimidazole

-0

02

e



Exanpl e 123:
[ 4- Bronop- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy
WO 2a0lpb8e3d H benzo i m dazol - 5-yl net hyl ] - phenyl - BOA/AR2008000291

a solution of 20ny (0. 039mml) of net hanesul fonic acid
4- br ono- 2- (4-i sopropyl - phe?/
7- met hoxy- 1- (2- met hoxy- et hy 1H- benzoi m dazol - 5-yl net
hyl ester in DMF is added aniline (excess) and the
reaction is stirred for 1h at 600C. The reaction

R = 2rea<ﬁ1w Wét@rses%ﬁr%trﬁéswz t1l35cﬁ% dde R g, Hid8s to 95% CHLCN

g% ¥° is evaporated and the residue i's
in Hz%lﬂ ing dOQ & TRvdloveaiehd@émis18- chr omat ogr aphie to

give 3.3ng of the title compound. Rt = 2.26mn (Waters

. Y7428, 1x50mme et ection 210-250nM 10% to 95%

ms: ISR Bl 541 @Eq”ﬂqdﬁ) 05% TFA, flow rate 1.0m /rin)

M5: 508 (M+1) ( Br), 510 (Mm+l) ( Br)Using the sane

synthetic nethod the follow ng exanpl es are prepared:

Exanpl e 124:

[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1
Exampl@zﬁﬁe{élﬂxl}’mﬁ{dlﬂ(z)-m%p?d;?l%}@ﬁyl) -7-methoxy-1-(2- methoxy ethyl) 1H be

I md g‘ nmet hanesul f onyl - phenyl )-am n
nzoim Za’%y'ﬁ?t X! @\F&%/t@ PhepyhEenes, 2. 1x50mm detectlon
210-250nM 10%to 95%CI—BCN|n H20 in 2mn + 0.05%
TFA, flow rate 1. om '
(M+1) + (81Br)
[ 4- Brono- 2- (4-i '
-ethyl)-1 H benzo

Ri = 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)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-3-
yloxymethyl)-1H-benzoimidazole

Ri = 1.95 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: 510 (M+1)" (Br), 512 (M+1)* (*'Br)



I m dazol -5-yl met hyl ] -[ 2- (2- met hanesul f onyl - et hyl ) - phen
yl]-amne Rt = 2.23 min (Waters Symmetry C8, 2. 1x50mm
wa@ledsoss4eh 210- 250nM 10% to 95% CH3CN i n H20 PCT/RPi005/600291
0.05% TFA, flowrate 1.0m/mn) Ms: 614 (M1)+ (79Br),
616 (M+l)+ (81Br) Exanple ],@g
2-(2-{[4-Brono-2-(4-isopropyl-phenyl)-7-nmethoxy-1-(2-m
et hoxy-ethyl)-1 Hbenzoi m dazol -
5-yl met hyl ] - am no} - phenyl ) -acetam deO Rt = 2.10 min
(Waters Symetry C8 2 1x50nm detecti on 210-250nM
0% to 95% CH3CN i Oin2mn + 0.05%TFA, flow rate
Examaedﬂ?/%ﬁfﬂm 2447‘S°P9°pw\78he®®55 -(Apejhanegiiony sREnoNgthy!)-7-m
ethoxyC1-@P-mehoxpiadtiey/h1B-benzoimidazole
2-{[ 4-Brono- 2- (4-isopropyl - phenyl ) -7- met noxy-1
-(2-nmet hoxy-ethyl)-1 H be
nzoi m da2ol - 5- yI yl]- arﬁrno} benzenesul fonic acid

[=\ [ ?2~\J-\ . ter Symmetry C8,
2. 1x50nm  det ectbo 590- - 95% CH3CN

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-pheny!)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-yimethoxyl-phenoxy}-ethanol

Rt = 2.18min (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: 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-yimethoxyl-phenyl}-acetamide



in HOin 2mn + 0.05% TFA, flowrate 1.OmM/mn) / 79,
M. 586(M1) ( sBr), 588 (M1) ( 1Br) Exanple 128:
W 2008068383 2- (4-i sopropyl - phenyl ) - 7- met hoxy-1 PCT/EP2005/000291
-(2-nmet hoxy-ethyl)-1 H benzo
i m dazol -5-yl methyl ]-(2-fl u%r?o- phenyl ) -am neRl= 2. 35
mn (Waters Symmetry C8, 2.1 50mm detection
210-250nM 10%to 95% CH3CN in H2O in 2mn + 0.05%
TFA, flowrate 1.0m/mn) Ms: 526 (Mrl)\ + C/ 79Br),

528 (m+l) ( Br) anpl e 129
@ | - ph nylrz-7-metho y-1-(2- met hoxy
O B ;I 3

[ 4-Brono-2-(4-isof
-ethyl)-1H benzo

i m dazol - 5-yl metdyl - pyri ANyl - nee Rt = 1.91 mn
(Waters Symmetry @8, 2. 1x5¢mm )detection 210-250nM
10%to 95% CH3CN i n2H20 i M 2mfn + 0.05% TFA, flow rate
1.0m /min) Ms: 509 (M+1)+ (79BP), 511 (Mrl)+ (81Br)
Exanpl e 130:

2-{[ 4- Brono- 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- (2- et h

L e T e

in H,008, 2n3n &G 0%t TRfe flewtratent . QnemIsOnM  10% t 0 95UCH3CN

MS: 566 (M+1)" ("°Br), 568 (M+1)" (*'Br)

Using the same method by using 5-bromomethyl-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-
methoxy-ethyl)-4-trifluoromethyl-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-Isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-
1H-benzoimidazol-5-yimethoxy]-phenoxy}-ethanol

Ry = 2.14 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: 559 (M+1)”



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
566 (M+l) ( Br), 568 (Mtl) ( Br) Exanple 131:
W 200B1068¥83 2- ( 4- i sopropyl - phenyl ) - 7- met hoxy- 1- (PETEP1903§00291

-ethyl)-1H benzoi m dazol - 5-yl net hyl ] - pyridi n-3-yl-anmin

e Rt = 1.8 mn (Waters Symaetry C8, 2. 1x50mm

detection 210-250nM 10%to 95% CH3CN in H20 in 2mn +

0.05% TFA, flowrate 1.0m/mn) Ms: 509 (M+1)+ (79Br),

511 (Mm+l)+ (81Br) Exanple 132:
Examijlé 1 BR.o2r2-[2-(44lsperopylaaghylpRemgthyxy7i-(@ triethoxy-etify)-4rérifliosgmethyl-
1 be{]frrcly”gl)zégf)l?%? %ﬁ%l ?berpgtl}heﬁ%np%eny} -amine OR = 2. .34

mn (Waters Symretry C8, 2.1x50nm detection

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

TFA, flowrate 1O/ mn) M, 522 (M+l)+ (79Br), 524

(Mr1) + (81Br) Ex e 138:F
[4-Brono-2-(4-is %Sll- N) -7 t hoxy-1
- (2-met hoxy-ethyl )11 ¥ bd >_§\:7—<7
i m dazol - 5-yl nmet hyl ] - ( 3- mefhares onyl - phenyl ) - am neR
t =2.18 mn (Waters Symmesry/Cd, 2.1x50mm detection
210-250nM 10%t o 95% CH3CN i(g H20 in 2mn + 0.05%

TFA, flow rate LOM / m n) y

R = 2.35 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: 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-yimethyl ester in DMF is added aniline
(excess) and the reaction is stirred for 1h at 60°C. The reaction mixture is extracted with sat.
NaHCOa/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)



M5: 586 (M¥1l)+ (79Br), 588 (M+1l)+ (81Br) Using the
sane net hod by using
WG 25068382t hyl - 2- (4-i sopr opyl - phenyl ) - 7- met hoxREWEPD05/000291
nmet hoxy-et hyl)-4-trifluoromnethyl-1H benzoi m dazol e
i nstead of nethanesul fonic agid 4-
br onmp- 2- (4-i sopropyl - phenyl ) -7- met hoxy- 1- ( 2- met hoxy- et
hy!) - 1H benzoi m dazol - 5-yl net hyl ester the follow ng
conmpound are prepared: Exanple 134:
2-(2-{[2-(4-1sopropyl - phenyl ) -7- nethoxy 1
2-met hoxy-ethyl )-4-trifl uorone
US'”glt BBRS SV l*é‘“zmet@d)}h?rﬁi”ﬁvlnp eéﬁ‘?’ﬁk?? %ﬁ@Fﬁﬂafe%cet ani de
= 2.19 nln (Waters Symmetry C8, 2. 1x50mm detection

AT 3P RS B Bl oo

lmlda{ztﬂ-S(ylmb&wapwth@wnW@y%—ﬁher&t)mye 1- (2- met hoxy- et hyl) -
4-trifluoromet hyI 1Hbe

20i m dazol - 5-yl ne I']-(2-nmet hanesul fonyl - phenyl)-am n
eRt:236mn( rs Sy try C8, 2.1x50mm

detection 210-25 B% n O in 2mn +
0. 05% TFALf | ow r &} (I\/H) + Exanpl e

136: [2-(4- Isopropyl pheny ) - met hoxy- 1
-(2-met hoxy-ethyl)-4-triflQor nethyl 1 Hben2o0i m dazo
5-yl methyl]-[ 2-(2- nethanesulf@nyl et hyl ) - phenyl ] - am ne

Ri=2.29 min (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: 586 (M+1)* (°Br), 588 (M+1)" (*'Br)

Example 125: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo
imidazol-5-ylmethyl]-[2-(2-methanesulfonyl-ethyl)-phenyl}-amine

Peasae

e

z,

Ry =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-5-ylmethyl]-amino}-phenyl)-acetamide



R = 2.32mn (Waters Symmetry C8, 2.1x50nm detection
210-250nM 10%to 95% CH3CN in H2Oin 2mn + 0.05%
WO BA5/06846%v rate 1. Om / m n) I\/IS 604 (Mrl) + Pr epBCHEPIIN5/000291
of the starting mat eri al :
5- Br ononet hyl - 2- (4- |sopropy #)henyl) 7- met hoxy- 1- (2- e
t hoxy-ethyl)-4-trifl uoronethy 1H benzoi m dazole To a
sol ution of 655nmg (1.52nmol)
[ 2- (4-1sopropyl - phenyl ) - 7-nmet hoxy- 1- ( 2- met hoxy- et hyl ) -
4- trifluoronethyl -&+benzoigp dazol - 5-yl | - met hanol in
10m THF, 604ngy (2. w phosphi ne and
764ny (2. 28mol ) carl le ard added at OC.
The nmixture is &kN | 7i’h and 30nin at
room tenperature. ®hen the rgacyion mxture is poured
on water and extracted (3x)” w tth ethyl acetate. The
conbi ned organic |layers are washed with water (2x) and
brine, dried over MgSO4, filtered and concentrated in
vacuo. The residue is purified by flash-chromatography

Ry = 210 &ir qwaeg%yrﬁﬂa@?ﬁ@tt% 2. 1656/, detBetor 210- 350k t1@%a{ fég }j CH.CN
in HQCSH] gﬂm 9%6; 'hé/{lf%wcrarep?%pn?/m?ns a colorless crystall

[ 2- (4-fsopropyl -phenyl)-7-net hoxy 1- (2- met hoxy-et hyl) -

ws: S5 LSPPTSHPERgeL cecol -1 1-mechanal o'

2- (4-isopropyl - phenyl ) - 7- mst hoxy- 1- (2- met hoxy-et hyl)-4
Example 127: 2-{[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-1H-be
nzoimidazol-5-yimethyl]-amino}-benzenesulfonic acid

osoHﬁ

N
N
o/
O

Ri=2.09 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH;CN
in Hz0 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



trifluoronethyl-1H benzoi m dazol e- 5- car bal dehyde
(exanple 54c) in 5m ethanol, 128ng (3.38mmol) NaBH4
wae@sadkiesl at O0C. The mixture is stirred for BONEP208$/000291

roomtenperature. Then the reaction mxture is poured

on water and extracted (3x) %th et hyl acetate. The

conbi ned organic | ayers are shed with water (2x) and
brine, dried over MgpSO4, filteredand concentrated in
vacuo. The residue is crystallized from hexane/ Et QAc

R, = 2t39 n%ﬁf(Wa@er@%&Fy é@ez §5kdcnfin Cdym%%@%@ﬁmgh@%lts@@% CH,CN

tallj Using the 'synthetic nethods
in Hzod'a "T’Be%ggﬁf}%éa‘ tﬂﬂ\@rf"@ﬂl HWME) conpounds are al so be
prepared: Exanple 137:

us: 535 R O B eeh AT ey - Prery ) 7 et o (2 methe

5-yl met hyl ] 1H i m dazol e- 2- car boxylic aci d net hyl

Exam@éﬁﬁgo[h Brodet e ﬁsgn ng{%ﬁ&ﬁ%?ébto To R T ke

imidazoh5 Zfﬁ\‘ﬁh)ﬂ PYrEBYRTEAMITY ow rate 1.0n /i n) VB: 541
(M+1l)+ (79Br), 543 (M+l)+ (81Br) Exanple 138:
1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy- et hyl ) - 1Hbenzoi m dazol -

= Br
N

o/
/O

Ri= 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-
benzoimidazoi-5-ylmethyl}-amino}-benzoic acid methyl ester

Trer-o<

0
O
Ri = 2.44 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: 566 (M+1)" ("°Br), 568 (M+1)" (*'Br)

Example 131: [4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzo



5-ylmethyl]-1 H i m dazol e-2-carboxylic acid
diethylamde Br o Rt = 1.98m n (Waters Symetry C8,
wWQ2sP8IB3 det ection 210-250nM 10% t o 95% CHIEN/EP20hR@0291
in 2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 554
(Mr1l)+ (79Br), 556 (Mtl) +-Qf341_Br)Exan'pI e 139:
1-{1-[4-Brono- 2-(4-isopropyl - phenyl)-7-nmet hoxy-1-(2-nme
t hoxy- et hyl ) - 1Hbenzoi m dazol -
5-ylnmethyl]-1Himclazol -2-yl}-ethanone Rt = 2.12mn
imidaz6 Ay 18Yethy§ysyiaIne 3y (Einind. 1x50nm  det ection 210- 250nM
10%to 95% CH3CN in H2Oin 2mn + 0.05% TFA, flow rate
1.0mM/mn) MS: 525 (M+1)+ (79Br), 527 (M+1)+ (81Br)
Exanpl e 140:
1-[ 4- Brono- 2- (4- @ opyl gphenyl’) - 7- met hoxy- 1- (2- met ho
[

xy-et hyl) - 1Hbenz dazol -
' &bf_@;_g 29m n (Waters
tN on 0-250nM 10% to 95%

5-yl met hyl ] - 1H i nddl éN'2,
Symmetry C8, 2.1x50 d
CH3CN in H2Oin 2mn + 0. 5% JFA, flow rate 1.0m / mn)
+ Ms: 562 (M+1l) ( Br), 564 (M+l) (8alhrBr) Exanple
141: 0
4- Br onp- 2- (4~i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) -5-oxazol - 2-
Ry = 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 1.0mi/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-ylmethyl]-methyl-phenyl-amine

R, = 2.34 min (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: 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-ylmethyl]-(3-methanesulfonyl-phenyl)-amine



yl met hyl -1 H benzoi m dazol eR, = 1.85m n (Waters

Symmetry C8, 2.1x50mm detection 210-250nM 10%to 95%
WERBEMES483 H2O in 2m n + 0. 05% TFA, flow rate 1PQYEPIOOFD00291

M5: 484 (MF1)+ (79Br), 486 (M+l)+ (81Br) Exanpl e 142:

1-[ 4- Bronp- 2- (4-i sopr opyl - Q{‘genyl) - met hoxy- 1- (2- met ho

xy-et hyl)-1Hben2oi m dazol -

5-yl methyl ] - 1H i m dazol e-2-carbonitrile Rt = 2.24nmin

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

10% to 95% CH3CN i O|n§rmn+005%TFA flow rate

1.0n/mn) M 60 1)+ (81Br)
Exanpl e 143: .S
1- [ 4- Br ono- 2- ( 4- |90propyl yl) “met hoxy- 1- ( 2- met ho

xy-ethyl)-1 Hbenzoi m dazol -o5-yl nethyl]-1

H-i ni dazol e- 2- car boxyl i ¢ dcid thylamdeH No o R =
1.79mm (Waters Symmetry C8, 2,9x50mm det ect i on
210-250nM 10%to 95% CH3CN in H20in 2mn + 0.05%
TFA, flowrate 1.0m/mn) MS: 540 (M+l)+ (79Br), 542

R, = 2.4k twbRIBE)mmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH,CN
in H,0O in 2min + 0.05% TFA, flow rate 1.0ml/min)

MS: 586 (M+1)* (°Br), 588 (M+1)" (*'Br)

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-ylmethyl
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]-amino}-phenyl)-acetamide

O
I=
z =z

R = 2.19 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: 555 (M+1)"



Exanpl e 144:
2- (4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5

WO boosows443 trifl uoronet hyl - 1H benzoi m dazol e RPCEHEP2005/000291
2.50mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 10% to 95% CH3 in HOin 2mn + 0.05% TFA
1flow rate 1.0m /min) M~ (ML)\ + (/79Br), 473
(Mt1) ( Br) Exanpl e 145:
[ 2- (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -

Examp‘fje ﬁ:fﬁ 2. k‘@fé%ﬂ?&p‘w;lah&yfﬂbieﬁﬁéﬁio@ qé{é%ethoxy ethyl)-4-trifluoromethyl-1H-

phéenyl - am neRt (Waters Symetry
penzoig 322' ﬁ*ﬁ(é@ﬁfﬂx I-Geeibengstiiony: %Mhﬁmﬂ%to 95% CH3CN i n
H20|n 2mn + 0.05% TFA, flowrate 1.0m/mn) MsS: 498
(M+l) + Exanpl e 146:
[ 2- (4-1 sopropyl - phenyl
- (2- met hoxy- et hyl }~4-t
5-yl nethyl ] -pyri di ni2-
Symmetry C8, 2. 1x5p
CH3CN in H20 in @msm*i 0.
MB: 499 (Mrl) + Exahpl e 147
2-{[2-(4-1sopropyl - phenyl/) 7<met hoxy- 1- ( 2- met hoxy- et hy
|)-4-trifluoronethyl - 1Hoenzoi®i dazol -
5-yl net hyl ] - am no} - benzenesuf f onami deRt = 2. 17nin
(Waters Symmetry C8, 2.1x50mm detection 210-250nM
10% to 95% CH3CN

et hoxy- 1
Br onet hyI 1 Hbenzoi m dazo! -

mne Rt _=1.97m n (Waters
Non/219- 756nM  10% to 95%
FA owrate 1.0m / mn)

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

MS: 576 (M+1)"

Example 136: [2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazol-5-ylmethyl}-[2-(2-methanesulfonyl-ethyl)-phenyl}-amine

”FCH
N
Y
‘ O
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:



in HOin 2mn + 0.05% TFALlfl ow rate 1.0m /mn) M5
577 (M+1l) + Exanpl e 148:

wQ2¢od/0b688pr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxyPEL/Bp10ps/600291
- phenoxynet hyl -4- trifl uoronethyl - 1H benzoi m dazole . O
OR = 2.48mn (Waters Symmpiry C8, 2.1x50nm
detection 210-250nM 10%to 95% CH3CN in H20 in 2mn +
(1).485% TFA, flowrate LOM/mn) MS: 499 (M1l)+ Exanpl e

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

- ridin-2- .
2) 5B BRI Ty SoProPY P BB TP THA RS HeHD i promethyt-
1H-berkoldidhzolé WAt ers Symmetry C8, 2. 1x50nmm det ecti on
210-250nM 10% to 95% CH3CN in H20 in 2min + 0.05% TFA,
flowrate 1.0n/mn) Ms 500 (M+1)+Exanpl e 150:
2-[2-(4-1sopropyl - phenhd)E 7- met hoxy- 1
-(2-met hoxy-ethyl)-4-trijfl yoronet hyl -1 Hbenzoi m dazol -
5-yl met hoxy] - benzeBesu gﬁu@é 2.29nin (Waters
Symmetry C8, 2.1x50mm “dete¢t i 210~ 250nM 10% to 95%
CH3CN 0 /

To a solution of 655mg (1.52mmol) [2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazol-5-yl]-methanol in 10ml THF, 604mg (2.28mmol)
triphenylphosphine and 764mg (2.28mmol) carbon tetrabromide are added at 0°C. The
mixture is stirred at 0°C for 10min and 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 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-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethy!-1 H-
benzoimidazol-5-yl]-methanol

N
o/
/O

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 MgSQs,, filtered



in HOin 2mn + 0.05% TFA, flowrate 1.0m/mn) M5
578 (M+1l) + Exanpl e 151:
Wa2B5068332- (4-i sopropyl - phenyl ) - 7-met hoxy-1  PCT/EP2005/000291
- (2-nmet hoxy-ethyl)-5-(pyridin-2- yloxy)-1
H benzoi m dazole Rt = 2. ZAEEng (Waters Symmetry C8,
2. 1x50mm detection 210-25 10% to 95% CH3CN i n H20
in 2mn + 0.05% TFA, flowrate 1.0m/mn) MS: 496
(Mrl)+ (79Br), 498 (Mtl)+ (81Br) The Agents of the

and coriveahbtean vasiodehé F&ﬁ’d@b@%?staﬁizgd fro@f hexah&RtkGAL td afford 655mg
ofthe@ﬂrt' cul ar4% as ke)aegl i flle, , I'IB free. or
APAHRRIG T5f POORRT YRR $lidd addition salt form

exhi bit pharmacol ogi cal activity and are useful as
Using pieasymifeatio tn ethdds descgbed aisoviehrg aliywingreotipeuhteatamed bof
re aroelgidseases and conditions as hereinafter set forth.
PrePaliosi t ol phosphate fornmati on assay: To determ ne

antagoni stic activity at the human parathyroid

l.cLu nsi ng ,recepto Pc onp ds are tested
Exam{ig 15 (b1 BT 24 A arke b RO BTEs BRIy 1
benzomaiﬂmiduﬁi)ﬁhdelm?lmHﬁﬁﬁddz@le—zlb@ﬁﬁgﬂb acitiongmylic@feri n CCL39
fibroblasts stably transfected with human PcaR Cells
are seeded into 24 V\EH pl ates and grown to
confluence. Cult L@@i are ghen

N N
N\;—Jﬁ

0

~

o™z,

4

Rt = 2.05min (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: 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-yImethyl]-1H-imidazole-2-carboxylic acid dimethylamide

\

N—
O*S\ Br
2 N
\-;//\C[N
o/
0

/

Rt = 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)



| abelled with [3H inositol (74 Mog/m) in serumfree
medi um for 24h. After labelling, cells are washed once
wowaok/0e84Ddi f i ed Hepes-buffered salt sol uti on ¥eFBER005/000291

130 MM NaCl, 5.4 MM KCl, 0.5 mMCaCl 2, 0.9 mM MySO ,

10 mM gl ucose, 20 niM HEPE_S11 )H 7.4) and incubated with
MHBS at 37 Cin the presence of 20 MM Li Cl to bl ock

i nosi tol nonophosphat ase activity. Test conpounds are
added 3 minutes before stinmulating PcaR with 5.5 nv

cal ci um and i ncubati ons conti nued for further 20 mn.

Examp. éﬂporgea}f{t] 35 B é'zﬁ%%@prg 1 ﬁﬂ? Wiethoxd O - Mg R&Plethyl)-1H-

ormc a osito ates forned are
benzoictazplrd- mlmtmé]rﬁgirwdamﬂeﬂ}cﬁéﬁwechr omat ogr aphy and
liquid scintillation counting. Assay for intracellular
free calcium An er natBrve met hod to determn ne

ant agoni sm at the e: neasuri ng the
i nhibition of intMN H@n‘{gﬂ& ents
stinmul ated by extracellu nﬁ%al crum 39 fibroblasts

stably transfected wth _Hu PcaR are seeded at 40000
cells /well into 96-well Viewplates and incubated for
24 hours. Mediumis then rem)ved and replaced with
fresh medi um contai ning 2 mM Fl uo-3 AM (Mol ecul ar

R = 2. PZIﬁMQWaté@ISWﬂnetWWGS Nt KEam angisctiohr2 10880NNE 10% to 95% CHLCN

sareln ted at 37C, 5 % CO2 for 1
in HZOHn Bg\\m g‘ﬁ&?&/ﬁlﬁg 1oy fede 1,0 /\ﬂ/\%ﬁ@hed twice with mHBS and
wells are refllled with 100 m nHBS containing the
Ms: 535°Rk+1)* (°Br), 527 (M+1)" (*"Br)

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
<L~
N
0/
/O
R; = 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 1.0mi/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



conpounds. Incubation is continued at room tenperature
for 15 mnutes. To record changes of intracellul ar

wo e@s/068BEi um plates are transferred to PCT/EP2005/000291
fl uorescence-i magi ng pl ate reader (Ml ecul ar Devices,
Sunnyval e, CA, USA). A basghjne consisting in 5
nmeasurenents of 0.4 seconds each (|l aser excitation 488
nm is recorded. Cells are then stinulated with
calcium (2.5 mMfinal), and fluorescence changes
recorded over a period off'3 ninutes. Wien neasured in

t he above assays, N he vention typically
<\Lajlge A 00 nM down to
i's nqw wel | established that

have 1 C50S in the
about 10 nMor less. It
control l ed treatnent of -fati®nts with parathyroid
hornone (PTH) and anal ogues and fragnents thereof can
have a pronounced anabolic effect on bone formation.
Thus compounds whi ch pronote PTH rel ease, such as the
Agents of thelnvention may be used for preventing or
B (i 1] onSe0 L oh. ar . .
Bt 1'?%@?\&{2%3&03# cﬁ"ﬁﬁ%” ggb%’étpl on '\t/)\@étrggtfsogir%tug%%gﬁr qp%dtvc\)/\r/%%ﬁh CH,CN
in H:04R Rpin 40i %o dFAbbaverated ialingin) and cal ci um fixation in
the bone is desirable. Agents of the Invention are

_accordi i ndi aezmérr preventing or treating all

MS: 4%0@@”30%%{4 6%&%%% Se associated with increased
cal cium depl etion or resorption or in which
stimulation of bone formation and cal ciumfixation in

the bone is desirable, e.g. osteoporosis of various
genesis (e.g. juvenile, nenopausal, post-nmenopausal,

Exampi9$42: L @LBRB oc2-(£RES@Hy IPheny!)-7-methoxy-1-(2-methoxy-ethyl)-1H-
benzoimidazol-5-ylmethyl]-1H-imidazole-2-carbonitrile

I;i‘\ Br
OO

)

=z

Z

=z

-~

(O RN

Ve

Rt = 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 1.0mi/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-yimethyl]-1H-imidazole-2-carboxylic acid methylamide



old age or by cortico-steroid therapy or inactivity),

fractures, osteopathy, including acute and chronic
wat@smes4associ ated with skel etal dem neral i sat POTYEP2005/000291

ost eo-mal aci a, periodontal bone |oss or bone | oss due

to arthritis or osteoarthriftis or for treating

hypopar at hyroi di sm Furt her Aiseases and di sorders

whi ch might be prevented or treated include e.g.

sei zures, stroke, head trauma, spinal cord injury,

hypoxi a-i nduced nervﬁ cel | damage such as in cardiac

arrest or neonataPdistress, epi | epsy,

neur odegener ati ve diseases.sych as, Al zheiner's

di sease, Huntingtol_s di e\i nson's di sease,

esston,

denmenti a, nuscle tension, anxi ety, panic

di sorder, obsessive-conmpubsi di sorder,
post-traunmatic stress disorder, schizophrenia,
neur ol epti c mal i gnant syndroeme, congestive heart

failure; hypertension; gut motility disorders such as
R = 1.dbmir Yeaterssbymmipas 08 20860AMANEte SIRINMBED G 30% to 95% CH,CN

. L sqrder A L0 tissue healing, for exanple burns,
‘”*ﬁoﬂf?§W5?P3ﬁ§ggﬁéw@@Mﬁﬂ@ﬁ%¥wgmﬂ ents of the Invention
are particularly indicated for preventing or treating

. S +Otd enesis. For all the above
Ms: SRPHRPRO(OSH S 595 (Mahy 3! ﬁg)g

uses, I cated dosage is in the range from

about 0.03 to about 1000 ny, preferably , nore

preferably 0.03 to 30, yet nore preferably 0.1 to 10

mg of a conpound of the invention. Agents of the

I nvention nmay be administered twice a day or up
Example 144: 2-(4-Isopropy!-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-bromo-4-

trifluoromethyl-1H-benzoimidazole

-,

Br N
N C:j i
e 2
0
V4

Ry = 2.50min (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: 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



to twice a week. The Agents of the Invention may be
admnistered in free formor in pharmaceutical?
wa@ewsepssabd e salt form Such salts nmay be prepaP@UEPI905/000291

conventi onal manner and exhibit the sanme order of
activity as the free conpoqgg The present invention
al so provides a pharnaceutl [ conposition conprising
an Agent of the Invention in free base formor in
pharmaceuti cal » acceptable salt formin association
with a pharnmaceutigcally adceptabl ediluent or carrier.
Such conposition{;E?¥ be fiormul ated i n conventi ona
manner. The Agent N nt yen nay be
adm ni stered by any cidnv for exanple
parenterally e.g. in the orﬂ¥of |nJectabIe sol utions
or suspensions, enterally®e.f. orally, for exanple in
the formof tablets or capsulgs or in a transdermal,
nasal or a suppository form’In accordance with the
foregoing the present invention further provides:

Ri= 2aﬁnﬁg(é/MatecsfSyml@etrm%nﬁﬂaﬁomm detpbtiomide2tndh | 1050 t09 % CH3CN

in Hzoc’v\@@zﬁma A 3Fh, Hhgragh dfimipe as a pharmaceuti cal ,
b) "a method for preventing or’ treating above ment i oned
di sorders and dlseases in a subject in need of such

MS: 48d gatfient, which nethod conprises admnistering to
sal d subject an effective anmount of an Agent of the
I nvention or a pharnmaceutically acceptable salt
thereof; c) an Agent of the Invention or a

Examdtﬂﬁ uEHO /U KRG P pRESHPE-ARLIRX§ AL [R-rhEBbRPEh )M-tHBGorbfethyl-1H-

e
benzoimidazol-5-ylmethyl]-pyridin-2-yl-amine

\ N N\
H
N

Ry = 1.97min (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: 499 (M+1)*

Example 147: 2-{[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-

benzoimidazol-5-ylmethyli]-amino}-benzenesulfonamide

0=s=0H
NH,

Z
ON?/‘;T



preparati on of a pharmaceutical conposition e.g. for
use in the nethod as in b) above. According to a
wo eoosloess3enmbodi nent of the invention, the AgenPGT/B8P20051600291

I nvention may be enpl oyed as adjunct or adjuvant to

other therapy, e.g. a therapy using a bone resorption
inhibitor, for exanple as in osteoporosis therapy, in
particul ar a therapy enploying calcium a calcitonin

or an anal ogue or derivative thereof, e.g. sal non, eel

R, = 201r7tnhm| nwme:alsth«tmﬂy:rca, @t.%efn%,@et&iiﬁ?t@@%-zgow, % to 95% CH.CN
. | e n.agoni s or
in HaCE 2 10 08 Hth 10wt TORVGIn) "2 SERM ( Sel ect i ve

Estrogen Receptor Modul ator) e.g. ral oxifene,
M5:5bﬁg919%ifene, TSE- 424, FC1271, Tibolone (Livial (r)),
vitam'n D or an anal og thereof or PTH, a PTH fragnent
or a PTH derivative e.g. PTH (1-84), PTH (1-34), PTH
(1-36), PTH (1-38), PTH (1- 31)NH 2 or PTS 893. Wen
the Agents of the Invention are admnistered in
conjunction with, e.g. as an adjuvant to bone
ExampledéBp2-{4tsoprapybphany- 7t hethapy: 1 -(Aosstyes-dthyl)-5ippenoxymethyl-4-
trifluor§ R Nl BE Aflad B DI Lor wi 1 of course vary
ependi ng on e type of inhibitor drug enpl oyed, e.g.
whether it is a steroid pre calcitonin, on the
condition to be tfrfegted, Wiether it is a curative or

preventive therapyo8th 9 and, so forth.d ains
&E@m@aceuti cal »

S [

1. A conpound of fornul a

acceptabl e salt or prodrug es}er
)

-~

O

/

Ry = 2.48min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 10% to 95% CH1CN
in HxO in 2min + 0.05% TFA, flow rate 1.0ml/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

R =2.14min (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: 500 (M+1)"



thereof: (1) wherein RL is selected fromthe group
consisting of optionally substituted (CrC 6 al kyl,

wo oaosnesBkoxy, | ower al koxy-I|ower al kyl, PCT/EP2005/000291
cycl oal kyl oxy-1| ower al kyl, |ower thioalkyl, |ower
al kyl thi o-1ower alkyl, cyclogl kyl, cycloal kyl -1 ower
al kyl, | ower alkenyl and | ower alkynyl); R2 is

selected fromthe group consisting of optionally
substituted (lower al kyl, cycloal kyl, cycl oal kyl -1 ower
al kyl, aryl, heteroaryl, aryl-Ilower alkyl,
heteroaryl -1 ower alkyl); R3 is selected fromthe group
onsi stjing of halo, cyano, optionally substituted
Examgle A3 2- Rt Ry PoPTPBVESN ke et et >-miethsan fefin)-4-biflgpromethyl-1H-
benzolfidfl-E§MikthoR)| WenzéHegLifd2WRde al kyl . heteroaryl, |owver
al kenyl, | ower al kynyl, heteroaryl, aryl-Ilower alkyl
and heteroaryl -1 ower al kglf @and amino); R4 is selected
fromthe group Coﬁgﬂsting of H, hal o, cyano, hydroxy,
optional |l y substityfeo Nal | ower al koxy,
| ower thioal kyl, okgser t ﬁen anyl, heteroaryl,
aryl -1 ower al kyl, ﬁmgeroar | -yower al kyl, al kenyl,
al kynyl and am no) and t greoup having the fornul a
R8-Z- (CH2)n-; wherein Z reprgsents a direct bond or
is selected fromthe group consisting of O NH CH2,

Ry = 2.29min (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: 578 (M+1)"

Example 151: 4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-
yloxy)-1H-benzoimidazole

Ri = 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 salit 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:



CO SO S O S; wherein R8 is selected fromthe

group consisting of optionally substituted (aryl,
whedosnesasy | , carbocyclic aryl, cycloal kyl, PCT/EP2005/000291

het er ocycl oal kyl ); ad wherein nis 0, 1, 2 or 3; R5is

sel ected fromthe group cqq?gstlng of H hal o, cyano,

hydr oxyl, optionally substituted (lower alkyl, |ower

al koxy, |ower al koxy-Ilower alkyl, aryl, heteroaryl

| -1 ower al kyl heteroaryl-lomer aIkyI al kenyl ,
iﬁ’ ﬁ?*ﬁwmsr?@t%‘?ﬂﬁé? actpyily jas thedusanaarathyioid ericigmeigmsing receptor

PcaR@%&lp‘éﬁh@Qar‘éﬁe&%H% f&%ﬁ‘é}%al a&%&é %Ekﬂngﬁﬁ@%h&ﬁ&ﬁ bf calcium-
al kyl, | ower ower

mduceéﬂ ‘R%%ﬁf;?l Phqsaméﬁe faqru@twgﬂun qc{m@ f!bwble@tgﬁta@wenaﬂezw with hurnan

Pcar.aryl, heteroaryl, aryl-lower alkyl, heteroaryl-Iower

al ky I and am On%j% R7 represents one or nore
Cellseare sepincsni yehalatfs| apd geow toeeprfibeme. Kailtgresiape then

labellc8 QN [Q-tljiriaglt&fU:HMbG% in %B(Qf‘??@élmefﬁﬁ ONSAH yAfter labﬁlhn% cells are

substituted (| ower ower y, am no
washegpice Wtbmp§'f'e<i H@p%bufémaqi saltisalutiany(eTHBSr130 mM NaCl, 5.4 mM

KCl, o%uhmtm&grv@nmmw@w 1@ﬁihﬁ‘%lybﬁ%ﬁ@@%%éﬁﬁ%@ﬁ?ﬁggnd incubated

fromthe group consi stin
with mgiBayat 37ner the pr@ﬁemerOanM;ucam ht@ck amsﬁ@caormmnpsphatase

activitys %Eﬂ EBhhpouts E@Xc#dedséjtlnfr%@él bef{)?gréﬂm‘&rat! \Ag'PlCQWIth 5.5 mM calcium

ani nocar b nyl’, "am no
and m@glaéqms egitinued fQVIfotf(EB2@1@”hﬁtmaﬁﬁymaﬂalakg/bxtrdomww:th 10 mM ice-

cold foRhIHRERCAY Lol bRYEhates formed are determined using anion exchange
chromatography and liquid scintillation counting.

Assay for intracellular free calcium:

An alternative method to determine antagonism at the PcaR consists in measuring the
inhibition of intracellular calcium transients stimulated by extraceliular calcium.

CCL39 fibroblasts stably transfected with human PcaR 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 uM 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 1Cgs 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



al koxycarbonyl, nitryl, aryl; all of which, except
hal ogen, are independently optionally substituted by
W@n®s5068480r e substituents, selected fromthe grOUPP2005/000291
consi sting of hal ogen, hydroxy, |ower alkyl, nono or
di -1 ower al kyl am no, aninqqﬁgbonyl, sul finyl,
sul fonyl, sulfanyl, nono or “di-I| ower
al kyl am nocar bonyl , am no, carboxy, | ower alkoxy,
C3-G 2 cycloalkyl, C3-C 8 heterocycl oal kyl ,
Inventignkpiy: e bare for prayRBlingoKsajioa cartijans afibops IWh'Oéi‘r%fP aswc'ated

with lrér&%@%ElE@nP& JI&TOWHrQeédréﬂonocfr lﬁwﬂﬁﬁrs%‘&?a‘%h %@bone formation and

accept abl e sa ug ester thereof: (I'")wherein

calmumﬂxagors@ub@berme ﬁrdﬂﬁf@bi@ group consisting of optionally

substituted (Cl1-C6 al kyl, |ower al koxyl ower al kyl,

| oner al kynyl, | ower thi oaI kyl -1 ower al kyl ,
Agentsp&tr@dhwﬂon avreaccerdingly indizaed for preventingl dypieatirg il pene

[

condlt%%'s%\ﬁw'icfﬁdei\ sgtllgcti %tgyﬂzﬁ%\%@ rc%k?@gﬁggl?ﬁgﬁe cr9r re?{ fih or in which
st:muna’mmecvf hdmedmmajlbn ahd\melcwmhflmmem@ﬂle bOHQWefﬂe%lahg@nwg osteoporosis

of var%[lg geﬁ‘&% %r t;uJe?l %J@éh%al ;%Csf} rﬂe?loﬁgus%F e a}-{ré%ﬁé?%aused by

con ano,
old agsLmsbmcpmceate(rbld\meraay hylnacta/rty fra@tpgﬂs, p@aewatby Ky¢luding acute and

chronﬁavaﬁ%éé Q%%lcra]t ST mﬁf[ S?e@(gl A%@M% )os"f’ébdm%ré%lag 'b@H@dontal bone

loss or bone loss due to arthritis or osteoarthritis or for treating hypoparathyroidism.

Further diseases and disorders which might be prevented or treated include e.g. seizures,
stroke, head trauma, spinal cord injury, hypoxia-induced nerve cell damage such as in
cardiac arrest or neonatal distress, epilepsy, neurodegenerative diseases such as
Alzheimer’s disease, Huntington's disease and Parkinson’s disease, dementia, muscle
tension, depression, anxiety, 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 treating 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



wherein Z represents a direct bond or is selected from
the group consisting of O NH, CH2, CO SO SO or S
wob@sessa3R 8 i s selected fromthe group consi sPCTIEPDS/000291
optional Iy substituted (aryl, pyrazolyl, thiazolyl,
cyclobutyl, tetrazolyl, pyij 7dy| i ndazol yl, pyrazinyl,
furanyl, isoxazolyl, pyrrol | di nyI benzi m dazol yl ,
irridazol yl, oxazolyl); and V\/nerel nnis O 1, 2 or 3
R5is H halo or lower alkyl; R6 is selected from

diluent(or sagiep U BUGDFRTRASI?GS S1avHRe fermwﬁtﬁddﬂ SPTNPIURRRlMMRNhERG The

Agents(éfQM‘@ [nvBhtio ma& BB EHMMiEEY byl PYREN A iBANI routeORR example
yl represents one or nore substitue

Pafe”tﬁ?rﬁﬁbé%@ntﬂ'éh? rfqmswée%%iefspwr%@r YIeBERSIEn SNE R r\{x egr ofglly. for

exampl@h@he e xtiets OPEASNRS of IS H BahiddHnaf nekawe s’ﬂpb&éltory form.
' ower al koxy, am no, cyano, and carbonyl); the

optional substituent or substituents on RVR s being

In accdr@é#?o%evmﬂﬁmeIfare§&h§meqs#eéérqrwehﬁorgmmer 6RRiest i ng of
hal ogen, hydroXy, | ower alkyl, nono or di-Iower

al kyl am no, am nocar bonyl , sul f| ny!, sul fonyl,

a) car%oxy bhegweé‘r?m@r‘i ongé)a( gthg?zé@g%/ ??%ibft’é@é ’Qélf‘bhbrecﬁ%r%e as a

pharmeratgedcycl oal kyl, | ower al kyl carbonyl, | ower
al koxycar bonyl , nltryl aryl; all of mhich, except

hal ogen, are |ndependently optlonally
b) amethod for preventing or treating above mentioned disorders and diseases in a

subject in need of such treatment, which method comprises administering to said subject an
effective amount of an Agent of the Invention or a pharmaceutically acceptable salt thereof;

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.



substituted by one or nore substituents, selected from
the group consisting of hal ogen, hydroxy, |ower alkyl,
woreovs/06843%li - | ower al kyl ami no, am nocar bonyl , seXCT/EP3005/000291
sul fonyl, nmono or di-Iower alkylam nocarbonyl, am no,
car boxy, | ower al koxy, C3;Q%€_cycloalkyl, C3-C18
het erocycl oal kyl, | ower al kyl'carbonyl, | ower
al koxycarbonyl, nitryl, aryl. 3. A conpound according
to claim1 or claim2 wherein is halo, ethyl or
substituted nmethyl. 4. A €R#Bsund according to claim
1, selected from
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
1. %pwpqumfkg@rmcﬁ th 862 gharmaceutically acceptable salt or prodrug ester
thereoft- | 0do- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- e
t hyl)-1H benzoi m dazol e
4-1 odo- 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hyl su
fanyl -ethyl)-1 H benzgiszm dazol e
4- Br ono- 2- (4-i sopr,opyl yl) - 7RTret hoxy- 1- ( 2- net hyl su
| fanyl - et hyl ) - 1H-benzo
4- Br onp- 1- cycl oprop
et hoxy- 1H benzoi gea
4- Br ono- 1- pr opyl - 2- (4-
H benzoi m dazol e RE
4-Bronn-1-buty|-2-(4-isoprquI-phenyl)-?-nethoxy-lkkbe
nzoi m dazol e
whereid- Br onp- 1- et hyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1H be
nzoi m dazol e
{2-[4-Brono-2-(4-isopropyl - phenyl ) - 7- net hoxy- benzoi m d
R1 is seieotedifrgrh theeghoyp consistghof loptioniafie substituted (C,-Cs alkyl, lower alkoxy,

lower alkoxy-lower alkyl, cycloalkyloxy-lower alkyl, lower thioalkyl, lower alkylthio-lower alky!,

soprgpy! - phenyl ) - 7- net hoxy- 1

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, alkyny! 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, CH;,
CQO, SO, SO or S;
wherein R8 is selected from the group consisting of optionally substituted (aryl, heteroaryl,

carbocyclic aryl, cycloalkyl, heterocycloalkyl);



4- Chl or o- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzoi m dazol e
wd2aasl0ysags - 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- PCFRR100®H00291
y-et hyl)-1H benzoi m dazol e
2- (4-1sopropyl - phenyl ) - 7- el hoxy- 1- (2- met hoxy-ethyl)-4
- phenyl - 1H benzoi ni dazol e3- % - (4-1 sopropyl - phenyl)-7-m
et hoxy- 1- ( 2- net hoxy- et hyl ) - 1H benzoi m dazol - 4-yl ] - phen
ol
and wizergin-1ig §pi op 9t 3pphenyl ) - 7- net hoxy- 4- [ 3- ( 2- met hoxy- et hox
y) - phenyl ] - 1- (2- met hoxy- et hyl ) - 1Hbenzoi m dazol e
4- (3, 5- Di met hoxy- phenyl)-2-(4-isopro phenyl)-7-meth
R5 is sgigeted-ffam dha gioxp -consigling daftib dwaloo pyﬁr@agyﬂlr@xyl optnonally substituted
— 2 (41 [ = - X
(lowerféék&/ﬁ;%e!_r fﬁogféAé@?%l@%gp\ggeﬁl}@h,)arﬁ I[{@(Et%%ﬁ}f élryl(lgwgpélm, y

heterogryEtovglr aRyl( alkiesydpalbyyl apdhamino);- 7- met hoxy- 1- ( 2- met hoxy-

et hyl ) - 1H be pzoi m dazol e

4- Et hyl sul fanyl - 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
R6 is suisctesiiyore tigy drou idobsisting ofihaéoz oyano, optionally substituted (lower alkyl,

e Bronm- 2. ( 44 T = 1 v - h

lower élké{yh@ﬁ/)e?%&%ljﬁgé\?% aggézfrlgf EJWJF%IN%/n)?l, B%PQ%XX);LFo(N%r Hﬂ/l, 9|>§/l,
heterodryBraoyitovist (2dkyt yheteypany pipivephleylyainy amimst hoxy- 1- ( 2- met hyl

sul fanyl -et hyl ) - 1H benzoi m dazol e

4- Br onp- 1- cycl opr opyl net hyl - 2- (4-cycl opr opyl - phenyl ) -7
R7 represnteoone- dribntrersubitituieistz dddependently selected from the group consisting of

H, halgh%rlooyy 10%&)@8@%%#%% gvx?ernl all)yl Tovve‘?tan%w élmﬂ'\g g%%ho%%

carbory))5- Di br ono- 2- (4-i sopr opyI phenyl ) - 7- met hoxy- 1- (2- net h
oxy- et hyl)-1H benzoi m dazol e
4, 5-Di brono- 2-(4-cycl opropyl - phenyl ) - 7- met hoxy- 1- ( 2- ne
the optidrex yuledttituen) erdddiisetueoismnoR-&B8deing mdependently selected from the

arouo oS el RSB AR R DRV i
amlnoéarb@r@m -suifinyio swifcty |, 4ulfaryp mugl or plivmer pikylanitduaxryonyt Gfnm,
carboxy llgweyal%y)y C)3-0112 |czg-lckl)oarfky? én (9I %elerocycloalkyl lower alkylcarbonyl, lower
alkoxycarbonyl, nitryl, aryl; ail 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, C3-C4, cycloalkyl, C3-Cys

heterocycloalkyl, lower alkylcarbonyl, lower alkoxycarbonyl, nitryl, aryl.

2. A compound of formula (') or a pharmaceutically acceptable salt, or prodrug ester

thereof:



5- Brono- 4-i odo- 2- (4-i sopr opyl - 2- net hoxy- phenyl ) - 7- et h
oxy- 1- (2-nmet hoxy-et hyl ) - 1Hoenzoi m dazoi e4- Br ono- 2- (4-1i
WG o@s0a8483 phenyl ) - 7- met hoxy- 1- ( 2- net hoxy- et hyl PEeBEP200$/000291
uor onet hyI 1Hbenzoi m dazol e
4- Br ono- 1- cycl opr opyl nmet hyI 8 (4-isopropyl -phenyl)-7-m
et hoxy-5-trifl uoronethyl - 8en20| m dazol e
4- Br onp- 5-i odo- 2- (4-i sopr opyI phenyl ) - 7- met hoxy- 1- (2-m
et hoxy-et hyl )-1H benzoi m dazol e
5- Br ono- 4- et hynyl -2-(4-isopropyl - pheny
whe reﬂ*n) 7- met hoxy- 1- (2- met hoxy-et hyl ) - 1H benzoi m dazo) e

2-(4-1 sopropyl - phenyl% 7- met hoxP/ 1- (2- met hoxy- et hY
R’y is 3glevder, B the awiue-oongighinghefi aptipnally subshtuted (Cs- Ce alkyl, lower alkoxy-

lower @Pﬁ; 1;8%}!}_@& %&érﬂn 'l&ﬁ&rﬁﬁi&)ﬁlky%@@b’élkyl %/gﬁtam‘?lx%wlr Ligyivet hoxy-

benzoi m dazol e-5- car
4- Br ono- 5- f | uor o- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2

Te \Qg hexy- et hyl ) - 1H benzoi nmi dazol e
Rzis 5 rten%l 4- br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2

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

R's is %%‘g O ¥ dnd g %Eﬁ éésﬂn?go&f R 'gyéeﬂb‘? BYtidrally SBS AR t¥a HoWér alky!,

oxy- et hy enzaol m

lower @k@eynfoyer ttu@etf rgwerthicalkesy plowplalkytvé gy and -andt erssryalkavl),

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

4- Et hynyl - 2- (4-1 sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- met hox
R's is spldntetziyon e gupsphegingeeftiyiNalol kenez opidnédy svlkstituted (lower alkyl,

- [ |5 I

aryl, a%?ﬁ%@kgq ﬁ%’!{%{claiﬁl_ e‘eltﬁ}zdgﬂﬁ] {kgb SRy e groﬂrﬁthg%% e fofmula R &
Z(CHz%=Br onp- 5- cycl obut yl net hyl - 2 (4-1sopropyl - phenyl)-7-nme

t hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hbenzoi m dazol e

4- Br ono- 5- (3-f | uor o- benzyl ) - 2- (4-i sopr opyl - phenyl )-7-m
whereigtZhimpyesknts2e distdhbryd et isyselectbdfeamz tengrdar odrsisting of O, NH, CH.,

coO Sé E 5 (3-chl oro- benzyl ) -2-(4-isopropyl - phenyl)-7-m
: (2 met hoxy- et hyl ) - 1Hbenzoi m dazol e4- Br onp- 2- (
4 |sopropyl phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-et hyl )-5-th

whereiinar%ﬂs's%fe)é{éﬂm khelmﬁﬂ %8#15&9\@209 IOStionalIy 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 (Jower 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’4-R’s being independently selected from the

group consisting of halogen, hydroxy, lower atkyl, mono or di-lower alkylamino,



4- Br ono- 5- (3, 5-di fl uor o- benzyl ) - 2- (4-i sopropyl - phenyl)

- 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 1Hobenzoi m dazol e
Wd2B5068332- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2POBEPZINY600291

et hyl ) -5-pyridin-3-yl met hyl -1 Hbenzoi m dazol e

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

et hyl ) -5-(2-net hyl sul fanyl -benzyl )- 1H benzoi m dazol e

4- Brom) 2- (4-isopropyl - phenyl) - 5- (2- nmet hanesul fi nyl - be

) nz ) - 7- met hoxy- 1- ( 2- net hoxyet h - 1H benzoi mi dazol e
aminoggs wh&uﬁm(/k;sv@w& SPANY b IRaRR o - %lom@r iy lRaHRRGR PRI [ampro,
carbo ZI)S{N)ar glkﬁ'ﬁ} @)042 éycﬁo?amwt(ﬂ%x %Efé)’é%loémwbmlamy%%ln?l lower

Br ono- 2- -isopro ﬁ/
alkoxy@qrhymwy-rsmﬁywu a!.hofzwglphequtfﬂmz@refwwp@ﬂ@nﬂy optionally

su bstltﬂfejd%%n% c(r‘h-néré %QBQWén't@ r&%@éke)d' f?ormﬁﬁ%ﬁp %oﬁs?rstm@t S ME¥5gRn,

enzy 1-(2 hoxy- et enzol azol
hydroxarlsweﬁ@kﬂ (ngne §b§'rl@w9'l algH@mW) amméarrb@w Mrzd rigdfprytymono or
di- :ow&%@wn)méca@@orgﬁgnw c‘éFHM )foafslb @;aza)c%a[ Y GeCro
ono- 5- hoxy- enzy |sopropy phen

heterogycioaliey, H\@o@r aiky(czrbm*whdﬁwﬂr@dquarbq éptdAi dazol e
4- Br onp- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1 (2- met hoxy-
et hyl ) - 5- (3- met hoxy- pyri di n- 2- Inethyl?
3. A-pmmmdrﬁqggrzimgeto claim 1 or claim 2 whereinis halo, ethyl or substituted
[o- Benzyl - 4- et hyl - 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1- (2
- et hoxy- et hyl ) - 1H benzoi m dazol e4- Br onb- 2- ( 4-i sopr opy
| - phenyl ) - 7- met hoxy- 5- ( 3- net hoxy- benzyl ) - 1- ( 2- et hoxy-

4. %@&MHJH%%QMQ@O%H' £ selected from:

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

methy

4-lodo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole
4-1odo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylsulfanyl-ethyl)-1H-benzoimidazole
4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methylisulfanyl-ethyl)-1H-benzoimidazole
4-Bromo-1-cyclopropylmethyl-2-(4-isopropyl-phenyl)-7-methoxy-1H-benzoimidazole
4-Bromo-1-propyi-2-(4-isopropyt-phenyl)-7-methoxy-1H-benzoimidazole
4-Bromo-1-butyi-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-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-phenyl-1H-benzoimidazole



[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzoi m dazol - 5-yl H3-

woreakossssphenyl ) - met hanone PCT/EP2005/000291
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1 H benzoi m dazol -3yl ]-(2-
nmet hoxy- phenyl ) - net hanone
4- Br onp- 2- (4-1i sopropyl - phenyl ) - 7- met hoxy- 1
-(2-nmet hoxy-ethyl)-5-(1
- phenyl - et hyl ) - 1Hbenzoi m dazol e

3-[2~( 4:" Iﬁ;;?r?)&ilz I"%gyllé 2Orﬁ?t§§%yo ﬁ] er@(r&%ﬁyﬁém m1b§nzongw|dazol l] yﬁ%henol
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy-ethyl ) -1
4
2o R o TS Rt o el e oxg ety 1+
benzoigyjdazoley | ) 1 H- benzoi ni dazol e
4- Benzyl - 2- (4 [ sopr opyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-et 1H b m dazo ,
(3.5 Bmetbpli- BRSoEL A FPoU BB PhEy o 2 mathRrtaihiiy
benzowrﬁdhlrzb@lzm m dazol e
4, 7-Di brono- 2-(4-isopropyl -phenyl)-1-(2-nmet hoxy- et hyl)
- 1H benzoi m dazol e
4-Methii-Br(birmp oyt pharof)r o pethopird A Hmetioxeethplyy Hib €z oimsd drmiey -
et hyl ) -5-phenyl -1 H benzoi m dazol e
4- Br ono- 5- (3, 4- di_ net hoxy- phenyl ) - 2- (4-i sopropyl - phenyl
4-Ethyl2-74-fep rroxyPhenyD: hseiexy é?ﬁwtwoxyiwwéﬁt'd?e\fﬁ?@m@ﬁ@'e
3-[4- Brorm 2- (4-isopropyl -phenyl)-7-net hoxy- 1-(2- net ho

- 1H benzoi m dazol - 5-yl ] -
4- Ethy@ljlfanyl ¥ -(4-isopropyl- phenyl)qﬁmethoxy-%- -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-phenyi)-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



phenol

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
W@RIw$I0§8433 ( 3- net hoxy- phenyl ) - 1Hbenzoi m dazol e3PCHEB005@00291

-2-(4-isopropyl

henyl)-7-nethoxy-1-(2-nethq§¥ et hyl ) - 1H benzoi m dazol -

5-yl]- benzoic acid ethyl er

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

Xy-et hyl)-1H benzoi m dazol -5-yl ] - benzoic acid et hyl

4- Brorﬁ§129(ﬂ lsopropyl phenyl)-7-methoxy-1- (2 -methoxy- ethyl) -5- trrﬂuoromethyl 1H-

ﬁ -2-(4-isopropyl - phenyl ) - 7-net hoxy- 1- ( 2- met Hoxy-
benzojgyi ?,40}@ 5-pyri di n- 3-yl - 1Hbenzoi ni dazol e

3-[4-Brono- 2- (4-i sopr opyl - phenyl ) - 7- met hoxy- 1- (2- met ho

<Broffd 1B Bl LB s et T a0 st TgRpraetd s
benzotnhidsaoleet hyl ) -1 H- ben20| m dazol - 5-

yl]-2-met hoxy phenyl } - et hanone

2-%4 Br ono- 2- |soprop% heny I2 7- met hoxy-1- (2- et ho
4-Bromg- émiﬁrlzj(éiw%@wi@hﬁmw)a piettmxy{11H2-rpetheunethyl)11&-benzoimidazole
2- (4-1 sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy- et hyl ) -5

5-Brogd sy g by 1AM e TS O9-eoY e Hesgoidazole
thyl)-5-pyridi n-4-yl -1Hbenzoi m dazol e

2-(4-|%ﬁoﬁ{y&%ﬁﬁ%@?ﬁ@ﬁﬁ%’/(?éni’%ﬁ%@ét(}ylhgﬁ{p%ﬁ%%ﬁTlda(zole@car%o%tme

H benzoi m dazol
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-benzyl)- 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



4- Br ono- 5-i m dazol -
-yl met hyl - 2- (4-i sopropyl - phenyl ) - 7- net hoxy- 1
WO g¢dsoes4boxy- et hyl ) -1 Hbenzoi m dazol e PCT/EP2005/000291
4- Br ono- 5- (4- br or no- 5- net hyl - pyrazol - 1-yl net hyl ) - 2- (4-
I sopropyl - phenyl ) - 7- et hox% % (2-
nmet hoxy- et hyl ) - 1H benzoi m ole
4- Br onp- 5- (4- br ono- 3- net hyl - pyrazol - 1-yl met hyl ) - 2- (4-1i
sopropyl - phenyl ) - 7- met hoxy- 1- ( 2-
nmet hoxy- et hyI) 1H benzoi m dazol e4- Br onp- 5- ( 3, 5-di et hy
4- BromcIB((ﬁ-ls %}enrglﬁ)gi mxé(-gre(lgs th@@% | 8}%2%?%1:3)2032 ylme?h%l ¥H-
benzoitnidatoBr ono- 1 (2- hydr oxy-et hyl)-2-(4-isopropyl - phenyl) -
7- met hoxy- 1H benzoi m dazol -5- ylnethyl]-1
H i m dazol e- 2-carboxylic acid ethyl ester
4-Brordo-Br(3,freiffuat d-besyhr (i Isopiopylydhpnyi)-rres dtosogy- 14 Z-Prattegxy estiyy)-1H-

Bhdwbie 5- (2- met hoxynet hyI i m dazol -
benzo'?f‘é%érret hyI ) - 1H-benzoi m dazol e

4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
4- Bron% 12)(11 )soﬁrdp%r-ﬁiﬁémﬁ)lﬁmb&%ayh (M dlRSLethyl)-5-pyridin-3-yimethyl-1H-

- 1H- benzoi m dazol e
be”ZO‘T‘ ago r ono- 2- (4-i sopr opyl - phenyl) 7- met hoxy- 1- (2- et ho

xy-ethyl)-1 H benzoi m dazol -5- ylnethyl]-1

4-rons S o R R BT ek 4 b feggpenea-
1H-bemrgohidpzde ( 2- net hyl sul f anyl benzoi m dazol - 1-yl met hyl ) -
H- benzoi m dazol e

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-ylmethyl-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-ethyl)-
1H-benzoimidazole

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

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



4- Br ono- 2- (4-i sopropyl - phenyl ) - 5- (2- net hanesul fi nyl - be
nzoi m dazol - 1- yl net hyl ) - 7- met hoxy-

wda2qo3oemshoxy- et hyl ) -1 H benzoi nmi dazol e PCT/EP2005/000291
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 5- ( 2- met hoxy-
benzoi m dazol - 1-yl net hyl ) - i é
nmet hoxy- et hyl ) - 1H benzoi m 20l e
3-[4-Brono- 1- (2- hydroxy-et hyl)-2-(4-isopropyl - phenyl) -
7- mst hoxy-1 H benzoi m dazol - 5-

4-Bror9£é_>- Bl gl n{ﬁyﬁbhé”ﬂ a%ﬁ’x[egw gy %%é@ﬁé‘tgbk;ﬁbé}ﬁpf?-mﬁtr% hoﬁy%ﬁgll) 1H-

2- azo b] pyri 3 4-150
benzoigy 'e-phenyl) 7- met hoxybenzoi m dazol - 1- yI] ethanol
2- [ 4- Bronp- 5-i ndazol - 1-yl net hyl - 2- (4-i sopropyl - phenyl)

- nzoi m._dazgl - 1- - et hanpl -~
810l A BN O DU or erten Btk peszeiaidazekvi-c-
methoky-bledny§zoethangrenet hyl ) -

benzoi m dazol - 1-yl ] - et hanol 4- Br ono- 5- (4 br ono- 5- et hyl

-pyrazol - 1- -yl met hyl ) - 2- (4- cycl opr opy henyl ) - 7- met ho
[4-Bromye-2-(4- zsoprmxvholxe;nyétﬂamleyhoxy-nk(amg@xw@aylgn g-benzoimidazol-3-yl}-(2-

3 propyl - phenyl)-7 nmet hoxy- 5- (4-net hyl -p
metho}%y@ﬁo ’1- yﬁnet’ieo') 1-(2-

met hyl sul f anyl -et hyl ) - 1H- benzoi m dazol e
4-Brorflo- Br(@rﬁbp'éozpyﬁgﬁér%oxmmdi;/h =(2- r(lélthb)i%ﬂﬂhsblpﬁl(‘l prenyllethyl)- Tre-

benzo|m|(§)az¥)le met hoxy et hyl 1Hbenzoi ni dazol e

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
4-1sobutyl-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-phenyl)-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



1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) -7-met hoxy-1
- (2-nmet hoxy-ethyl)-1 H benzoi m dazol - 5-
WQ kews068AB] - pyrrol i di n-2-one PCT/EP2005/000291
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenyl sul fanyl - 1} zoi m dazol e
5- Benzenesul fi nyl - 4- br ono- 2-(4-i sopropyl - phenyl ) - 7- net
hoxy- 1- ( 2- met hoxy- et hyl ) - 1Hbenzoi nm dazol e
5- Benzyl - 2- (4-i sopropy! - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy

3-[4- Broﬁ{orﬁ’ @S Egﬁ%bglfd?gw?%bﬁmmm;&ﬁm ﬁH benémmldazol -5-ylJ-
- 7- met hox t
benzoig acigl ety ﬁ%fc‘g et hyl )y4- Y5 (2-methoxy-benzyl)
trifluoromnet hyI 1H benzoi m dazol e

4-[4- Brom(pr gf'-ﬁg o@%n%lf Wﬁz{%?f}f’?ﬁ gg)fﬁ’et >&/2etﬂﬁ)t PXen 8y -0P5-y1)-

r onet
benzoit ldeclestind estedaz ol e
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1 (2 met hoxy-et hyl )-5
yrazol | met hyl -4-trifl uorome
4- Bromqﬂﬁ@rsp@rqayﬁglz@]ya 7-methoxy-1-(2- methoxy gthyl) 5-pyridin-3-yl-1H-

benzmﬂn Breo- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl ) - 5- phenoxy net hyl - 1H benzoi m dazol e
2-{2-[4-Brono-2- (4-isopropyl - phenyl ) - 7- met hoxy- 1- ( 2- e
3-[4- Bntolim:XZ {(£isoptopyLityh a-methazp! -(2-methoxy-ethyl)-1H-benzoimidazol-5-yl]-
benzo r | met hoxy] - phenyl } - et hanol 2- {2- [ 4- Br ono- 2- (4-i sopr op
V henyl ) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) - 1Hbenzoi ni daz
ol - 5-yl net hoxy] - phenoxy} - et hanol

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-pheny!)-1 H-
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-ethy!)-5-(4-methyl-pyrazol-1-
yimethyl)-1H-benzoimidazol

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

4-Bromo-5-(4-bromo-5-methyi-pyrazol-1 -ylmethyl)-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-Brono- 2- (4-isopropyl - phenyl)-7-met hoxy-1-(2-neth
oxy-et hyl)-1H benzoi m da2 ql - 5-

wQ koveb8333/ | - phenyl } - net hanol PCT/EP2005/000291
N-{2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- me
t hoxy- et hyl ) - 1Hbenzoi m daza‘b-
5-yl met hoxy] - phenyl } - acet am Ge
2-[4-Brono- 2- (4-isopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net ho
xy-ethyl)-1 H benzoi m dazol -5- yl nmet hoxy] - benzam de

Brore bl B Ao o AR AR PO ol R rlethé TR
methoyy-atybrdkiherzeimidaradell f onami de
2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- met ho

xy-ethyl)-1 H benzoi m dazol -5- yl| get hoxyj - phenyl.am n
1B g B Dt EibphaRy PRtk T e RO R ot s
yimethyhaxyinmgddrple)2-tivenyiai atdenglester

5-yl met hoxy] - phenyl } - et hanone

2-[ 4- Brono- 2- (4-i sopropyl - phenyl ) -7-met hoxy- 1- (2- met ho
4-Bromy-2¢#HisdpyepyiHpbemd)eT -madlazgt 1-E-methaet-Biby ) P- @Hesibioxymethyl-

irmidazal-h AR TR B Hefz b RRBRY | - phenyl ) - 7- met hoxy- 1- (2- et ho

imica XY - g[ hyﬁfq?ll—l}%eﬁ |zo‘li%’{rrz1 %\E;.ZO| - 5-yl net hoxy] - pyri di n- 3- ol
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-pheny!)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazol-5-
yimethyl]-1H-benzoimidazol-2-oi

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-ylimethyl)-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-blpyridin-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



4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
et hyl)-5-(pyridin-2-yl oxynet hyl ) - 1Hboenzoi m dazol e
W@ 2B5068332- (4-1 sopropyl - phenyl ) - 7- met hoxy- 1- ( 2POEEPIIRY600291
et hyl ) - 5- (2- net hoxyphenoxymet hyl ) - 1H benzoi mi dazol e
{3-[4-Brono-2-(4-isopropyl 1Q§enyl ) - 7-met hoxy-1- (2-neth
oxy- et hyl ) - 1H benzoi ni dazol
yl met hoxy] - 2- net hyl - phenyl } - net hanol 4- Br ono- 2- (4-i sopr
opyl phenyl ) - 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 5- (pyri di n-
4- Brori (Q)bY&ﬁB %y%éfhgrmgﬂﬁgqu%?!; ©. 5(4 c&clopropyl phenyl 7-methoxy 1-(2-

= (4-Tsopropyl - pheny et hanesul onyl - ph
methoéh@%y%fh‘?ﬁr)m'}’mﬁ?@%oxy 1- (2- net hoxy ethyl)-1
H benzoi m dazol e

4- Brorm]-%;&g [I%'Jtpﬁgrﬁyj—pagﬁyg)ﬁ'é Ims %144 rRet%nl ))razol qeytlnqgﬂl)%

methyféuwdny&éﬂmgbxy]-l—lpﬂmnwmyézcm hanol
2-{2-[4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- (2- e
t hoxy-ethyl)-1 H benzoi m dazol - 5-
4-Brorgo-frasdrosydxy piedy-Ri(4-agaprenyi-gleenyl)-7-methoxy-1-(2-methoxy-ethy)-1H-

benzoﬁ?%oiez (4-1sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy- et
y 4-trifluoronethyl - 1Hoenzoi m dazol -

5-yl met hoxy] - phenoxy} - et hanol
-[4-Brort 2] 2—15(0‘ﬂbrdp§/1ll@h@r%L7-ﬁié&er)1 (Z-mathbbayxgthil)-( Btrerizbionigyazet-5-

f I 'uor onet hyl - 1Hbenzoi m dazol -
ylmet@ﬁy&%'fcﬁ%éﬂ”ephenyl } - et hanol
[ 4- Brono- 2- (4-i sopropy! - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
4~Bron'wg-tztul-igdp}gbﬁ-ﬁﬂéﬁyl)-%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-
triftuoromethyl-1H-benzoimidazole

2-(4-1sopropyl-phenyl)-7-methoxy-1 -(2-methoxy-ethyl)-5-pyridin-2-ylmethyl-4-trifluoromethyl-
1H-benzoimidazole

2-(4-lsopropyl-phenyl)-7—methoxy-1 -(2-methoxy-ethyl)-5-pyrazol-1-yimethyl-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-ylmethoxyl-phenyi}-ethanol



i m dazol - 5-yl et hyl ] - phenyl - am ne
[ 4- Bronp- 2- (4-i sopropyl - phenyl ) - 7- nmet hoxy- 1- ( 2- met hoxy

WO ea0ipbe3dl H benzo PCT/EP2005/000291
i m dazol - 5-yl et hyl ] - (2- met hanesul f onyl - phenyl ) - am ne
[ 4- Brono- 2- (4-i sopropyl - phqggl) 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo
i m dazol - 5-yl met hyl ] -[ 2- (2- net hanesul f onyl - et hyl ) - phen

yl ] -am ne

2-{2- [4281(0%1&fz‘&4£’§09 rGéhyl)Sn%@Wi/mlz&ﬁéfthbxyzetﬂ?rghﬂxy 1-(2-m
et hox benz da ol - 5-

benzoywpﬁ% hﬁﬂ@ﬁ'1 1250 tam de

2-{[ 4- Brom) 2 (4- |sopropyl-phenyl)-7-nethoxy-1-(2-neth

e G B el g et 2 peaetnf i emgmpers>
yimetHo4yBrrempl-Bagtidanics opr opyl - phenyl ) - 7- net hoxy- 1- ( 2- rret hoxy
-et hyl)-1H benzo

i m dazol yl met hyl ] (2f|uoro am nel 4- Br ono- 2
N-{2- [4@40m@8dﬁdmnromﬁ@%9mm - TFMER BRIy 1m(3§ﬂomé~€ﬂwéy Ft hyl ) -1
benzohh.@%@ wrﬂét%%;? fhényl }-eBdthylde- pyri di n-2-yl -amine
i sopropyl - phenyl ) - 7- net hoxy- 1- (2- net h
oxy et hyl ) - 1H benzoi m dazol - 5-
2-[4-Bydm@ iy idopadpyhphel@rzaisthaxgi1d(2matthyky-etiyBr1 H-benzoimidazol-5-
(4-1sopropyl - phenyl) - 7- met hoxy- 1- ( 2- net hoxy

yimet o R i anz o

i m dazol -5-yl met hyl ] - pyri di n-3-yl -am ne
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-
yimethoxy]-phenylamine

1-{2-[4-Bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethy!)-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-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-ben
zoimidazol-5-ylmethoxy]-pyridin-3-oi

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



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

WO pdodaasaBs 5- yl net hyi ] - met hyl - phenyl - am ne PCT/EP2005/000291
[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy
-ethyl)-1H benzo 14
i m dazol -5-yl net hy!] - (3- net Hhesul f onyl - phenyl ) - ami ne
2-(2-{[2-(4-1sopropyl - phenyl ) -7-nmet hoxy- 1- ( 2- net hoxy- e
thyl)-4-trifluoronethyl-1Hoenzoi nm dazol -

4- Broéoﬂ @ﬂ&ébfbﬂ)yl%ﬂbﬂﬂ 791'5@!%& )T ?ZC hyl)-5-(pyridin-3- loxymethyl) -1H-
ﬁoxy z Y. % Y

| soproopyl - phenyl) hoxy- e
benzozm'fiamf uor onet hyl - 1H ben20| m dazol -
5-yl met hyl ] - (2- et hanesul f onyl - phenyl ) - am ne

4- Bror&iyot%i ll SOB@Mﬁg}ﬁfﬁﬂgﬁﬁ et E%)%P%enoxyme hyBX7ymet hyl)-

ethoxyb4y(R-mett iy} ethB)- ( 2-beet disivezalef onyl - et hyl ) - phenyl ] - am ne
1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
éeth yl)-1 H benzoi m dazol - 5-

2-{3-[4Brasadrgt(4-isonr <i>nﬁlwﬂb@ml)eﬁn‘@ﬁwmﬂy@rrﬁe@@}(xdeﬂmk)ﬁﬁ ester

benzoﬂmt[ﬂﬂzoﬁi@q;ﬂ%e%o&ﬂ ﬁr%ﬂei;g%ad%henyl ) - 7- met hoxy- 1- (2- met ho

xy- et hyl’) - 1H benzoi mdazol - 5-
yl met hyl ] - 1Hi mi dazol e- 2-car boxylic acid di net hyl am de

2-{2-[4 Btdnd-2- (Er évmopi%rl Fﬁemﬁ)opﬁ‘@ﬂ’}ﬂx yAb@myithoxy-8®laxybdnzoimidazol-5-

)-1 H benzol m dazol - 5-

t th
ylmet%&%%‘ly )%?f% QYazol - 2-yl } - et hanone

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-ylmethoxyl-phenyl}-ethanol

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

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

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

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



1-[ 4- Brono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- net ho
xy-et hyl)-1H benzoi m dazol - 5-
W@ kewensBaB3 - 1H- i ndol e- 2, 3- di one4- Br onp- 2- (4- i SOpCDPP1005600291
enyl ) - 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 5- oxazol - 2-yl net hy
| - 1Hbenzoi m dazol e 2141 -
1-[4-Brono- 2-(4-isopropyl -phenyl)-7-net hoxy-1
-(2-met hoxy-ethyl)-1 H benzoi m dazoi-5- ylnethyl]-1
H i mi dazol e-2-carbonitrile

[4-Bram£-é:<ﬁri95ﬂ_?o (oﬁeh)ﬁpﬁ{nﬁh@%ﬁyﬂg@%bt}wo%yﬁﬁﬁll')QWbénzﬁaz' net ho

. Xy-e 1H benzol m dazol - 5-
'm'dazﬂ){‘ﬁé’irﬂé}“gﬂu'Pmcﬁ?ﬁzWZ‘fm”@‘- carboxylic acid methyl ani de

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

=brom; A-trifluqgr l-1H | M dazql -
21T A Rblspy IRy T B TE ARSI sty remitepe-s-
yimethdltannifidjulorremstaojd methi sderzoi mi dazol - 5-

yl met hyl ] - phenyl - am ne

[2-(4-1sopropyl - phenyl) - 7- met hoxy- 1- ( 2- met hoxy- et hyl ) -
[4-Brem@ér(ﬂrIwewphynylhw%f1n62d”a§%pxy-ethyl)-1H-benzo )
imidaz%1—51yﬁﬁéthylF-]ayrﬁBﬁﬁJ3@jl%nﬁ1é/| -ani ne

2-{[2- (4-1sopropyl - phenyl ) -7-met hoxy- 1- (2- met hoxy- et hy

| )-4-trifluoronethyl-1Hbenzoi m dazol -
[4-Brémy-L2n@tisodrdpyiphac})- Dertieoxgsiul2f raathioigethyl)-1H-benzo

o 25 (4] l - [.) - 7- met hoxy- 1- (2- net hoxy-et hyl)-5
imidazg %é(%%m%wﬁﬂ?weh 5t omet hyl - 1H benzoi m dazo?/e)

2- (4-1sopropyl - phenyl) - 7- net hoxy- 1- (2- net hoxy-et hyl ) -5
[4-Bromld®Y.{d-EoBrody ¥ by TBAR¥thb st 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

[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-

yimethy!]-1H-imidazole-2-carboxylic acid methyi 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-
yimethyl]-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



trifluoronethyl-1H benzoi m dazol e
2-[2-(4-1sopropyl -phenyl)-7-nmet hoxy- 1- ( 2- net hoxy- et hy|
WO 2005068483 uor onet hyl - 1H benzoi m dazol - PCT/EP2005/000291

5-yl met hoxy] - benzenesul f onam de

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

et hyl ) -5-(pyridin-2-yl oxy)-1Hoenzoi m dazole.5. A

pharmaceuti cal conposition conprising a conpound of

formula (1) as defined in claiml in association with

a pharmaceuti cal » acceptabl e excipient, diluent or
4-Bror%6@-d4ﬁ§opr§p¥lfbhﬁﬁﬁf-‘?%%)&yoﬂ 2-HRIRIFItHyPI5-8EEB1- Ay Heth-1H-

claim5 containing 0.03 to 300 ng of the conpound of
benzofrpielagAlé (1). 7. A conmpound of formula (1) as defined

in claiml for pronoting the rel ease of parathyroid

hornmone. 8. A nmethod for preventing or treating bone
1-[4-Beayneti2t (A dsrpropil-phen e’ -aetfad dt @dmaihoky-e iy b dik eenzoinigaznind-

by [ qon or in which stinulation of

ylmetf&@ﬁl’é—?%?ﬁzﬁc{&? gnﬁz%nﬁ@gl ciumfixation in the bone is

desirable in which an effective anount of a conpound

1 —[4—88%%59[ (m&c?pr&M-pﬂénﬁ)ﬁ-g{%xgﬂé%gﬂ;éﬁg%%g%lﬁ H-benzoimidazol-5-

rmaceut’ cal I'y-acce | e ester, or
yimethydi di-tnidaadled-oashaxylicrsicokethyianidei ni stered to a
patient in need of such treatnment. 9. A process for
the preparation of a conmpound of forrmula (I) as
2-(4-1sppfopyedhenyl)el-aiathoky- 1e@rpethexymethyl)-5-bromo-4-trifluoromethyl-1H-

benzoimidazole

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

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

2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(pyridin-2-yloxymethyl)-4-

trifluoromethyl-1H-benzoimidazole

2-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazol-

5-yImethoxyl-benzenesulfonamide

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

benzoimidazole.



(a) introducing a group R4 into a correspondi ng
conpound of formula Il, R4 being as defined in claim
WA 200RA684BY wherein X is any suitable group capeti/grmwhs/000291
substitution by R4 and wherein Rl, R2, R3, R5, R6 and
R7 are as defined in cl almg1 or (b) for the
preparati on of conpounds vvhe?el n R4 is an aryl-CH2
group, appropriately introducing such aryl group by

reaction with a conpound of formula I11:R1 (I11
5. Mvéaemacew!@m n:otnessrmrt prmpriging a gompawidchef fgmaula (/Cas 2efirad in
claim q IH gsstog %%er%ﬂ%ly ?;ﬁ%ble cnggﬁ’é Idr'f]ﬁgerg%g rc%%er

R3 |nto a correspondl ng conpound of formula 1V, R3

6. R%ihgngngcséugggl icgﬁgogiﬁor?gééo%i% to( élé{;)n 5 containing 0.03 to 300 mg of the

compound of formula (l).

7. A compound 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 (I) 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 I, R4 being as

defined in claim 1:

R3
« \ R7
R5 N\
R6 R1

(I

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 aryl group by reaction with a compound of formula I1i:



wherein Qis any suitable group capabl e of

substitution by R3 and wherein Rl, R2, R4, R5, R6 and
WORZ008106843% defined in claim1l; or (d) appropriBCEEP2005000291

N-substituting a correspondi ng conpound of fornula V

by a group Rl as defined in{ aim1: (V)wherein R2-R7

are as defined in cl aiml;'b (e) for the preparation

of conpounds wherein R4 is aryl-CO oxidizing a

conmpound of forrmula (VI): RL (M) with a suitable

oxi di zi ng agent, wherBfn Rl, R2, R3, R5, R6 and R7 are

as defined in cl g ;
formula (VI1): (Vi | i t abtfe\conditions to
effect ring closure| R7 b @ R2ed in claim
1; and recoverig he N \anffound of formul a
(') in free or It form 20. Use of a conpound of
formula (1) in the narefact®te of a nedicament for
preventing

(1
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

R4 N
N

RS

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

N
R5 N
R6
V)



or treating bone conditions which are associated with
i ncreased cal cium depletion or resorption or in which
W@ ei0sbsas3 on of bone formati on and cal ci um f i XBET/BP200$1000291
the bone is desirable.11. Al novel conpounds,
processes, nethods and uses, bstantially as
her ei nbef ore described with particular reference to

t he Exanpl es.

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):
OH R3
R7
: R5 N\
)‘ RG R1

(VI
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
(V1)

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.



