WD 2006/ 045478 PCT/ EP2005/ 011176 -1 New | ndol e or

Benzi m dazol e derivatives The present invention is
woaomaunee Wit h novel indole or benzim dazol e PCT/EP2005/011176

derivatives, their manufacture; _pharnaceutica

conpositions containing themand their use as

medi canents. The active conpounds of the present

invention are useful in treating obesity and other

di sorders. In particular, the present invention

relates to conpounds of the formula R X R7 z

| NO R Y- R6 R3 Newlpdole opfanginydazoledenvativesc Rl s

-C(O-NRBR9 or -C(O-0R10 and R2 is hydrogen; or,

alternatively, R is -NNR1 and R is hydrogen or

hal ogen;, Y is Nor CH R3, R4, RS and R6 o

i ndepentleapresgnt inpention dsronteend vithenoyel indaleer Hepgimiddaele derivatives,

Igr 0Hﬁh??ﬁﬁf&ﬁdr@,@haﬁﬁacwgﬁlQGﬁ@osifikﬁis@@ﬁtﬁiniﬂg&ﬁ@ﬁ afdl KRt Yise as

ower uor.o

Kyl , |ower f.luoroal kox nd |o , .
£ uGregPROTS e e oo SR B S At BB ngring
PCThERRDOS] Ghdrdi®rder® R3 and R4 together with the
carbon atons they are attached to forma 5- or 6-
menber e phRGlld) 1Bk paksent RgerwoinGHate®do oMpoands od the general formula
het eroat om sel ected fromthe group consisting of N, O
or S, R is hydroggn ot Iowgr alﬁyl; R$ i s hydrogen

or -NH2;
' A\
AL
Y

R? \ R’
R® R
wherein
X is N or CH;
R' is ~C(0)-NR®R’ or -C(0)-OR" and R? is hydrogen;
or, alternatively,
R? is
—N/—\N—R”
and R' is hydrogen or halogen;

Y is N or CH;

R% R, R® and R® independently from each other are selected from the group consisting
of hydrogen, halogen, lower alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and
lower fluoroalkylsulfanyl; or
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RO is selected fromthe group consisting of |ower
al kyl, | ower al kenyl, |ower al koxyal kyl,
woQudAum7€3 7- cycl oal kyl , -(CH2) m pi peri di nyl , PCT/EP2005/011176
- (CH2) m phenyl , wherein the phenyl ring is
unsubstituted or substituted by*one or two groups
sel ect fram hal.ogen owej; al kox | ower, f.l yor gal k
and | oNernE RIS 1 SEEPB RABRY Fe eheg 2o ot 5= or 6
pyri dy hasmbeeed BlQtirated aimgrwhithyay oontepwehetedoatmy belecRtifrom the
Is selected fr g&n0UR. consi sting of -C(O -R12,
- S02- REZHNT n-sgglﬁé Rﬁyﬂ p?ﬂ@, R12 is selected fromthe
group consi sting of |ower alkyl, |ower alkoxy alkyl,
R CH2) ns Ioglragemyarilowenafkyl; - (CH2),, phenyl and
-(CH2),, -pyridyl, wherein the phenyl or pyridyl is

Yrisubstd fi-gsbndr Nt i tuted by lower alkyl; RI3 is
sel ected from | ower- al kyl or -(CH2),, phenyl, wherein

t he phen i unsubstitut ed or bstiuted by.l ower

ky b Trerlected B baRb roRE iRy Aol B Pt

al kyl dsower(dOtdXyak@3_7-cycloal kyl; mis 0, | or 2; n

is 0 or, by and al tically: acceptable salt

t her eOf_§&@%Oﬁ7ﬁ§SCIW’Wg- 1@%1#131{12% pfe_sent i S

i nvent i-66Ha).ephelivetepsis thefphengl ramgis upaidspiused ombstituted by one
di f 1 el D USuiRSacAEd FBRIMAR! e PARPHISvd Blbrdillg] and

CB2) hav en’i solated and both belong to G protein
coupl edOW@fcfb}ﬁf@flﬁk@EYperf amly. An alternative spliced

form V\D(@@g A-QQ%&K,%, R/ EP2005/ 011176 -3 of CBI,
CBl1A, has. [ een described, but it did not exhibit

di f f er HF9BBPRPties in terms of Iigand binding and
receptor activation than CBI (D.Shire, C Carrillon,
NR'° KagHatbweBalkylGailawer dkenlyl; Ri nal di - Car nona, G Le
Fur, D. Caput, P. Ferrara, J. Biol. Chem 270 (8)

(§1995) i§2§&ﬁgomm@ﬁ§%&g§§& F_iCRONRIINLYO)-ERRd SO)-NR“R™;

t'he brain, eas t receptor is predom nately
distributed in the periphery primarily_localized in
slis’?een ia pelectedeirom the S10H@ CPRSILHAS @%Wrﬂ%% Aty Rlkyl,
TE 0 mafs - (M{z)g\b(ga-_ﬁg@walkyma(@}ggn@g&aﬂ flfﬁ& 3)CHG J-podijlyl, wherein the
Therefore in order. to ayvoj.d. sjde ect .
CB1- sel Ry Pé'B‘ﬁES]dﬁ Rasbstied ?rasﬁg g}tugedsby%wer alleyl;

R” is selected from lower alkyl or -(CHy)n-phenyl, wherein the phenyl is

unsubstituted or substituted by lower alkyl;

R is hydrogen or lower alkyl;
R is lower alkyl or -(CHj)n-Cs.7-cycloalkyl;
m is0, 1 or 2;
n isOor 1; and
all pharmaceutically acceptable salts thereof.
Compounds of formula I of the present invention are modulators of the CB;

receptor.

Two different subtypes of cannabinoid receptors (CB; and CBy) have been isolated
and both belong to G protein coupled receptor superfamily. An alternative spliced form



A9-t et rahydrocannabi nol (A9-THC) is the principal

psychoactive conpound in the Indian henp (Y. Gaoni,
wl20ddmabosl am J. Am Chem Soc., 86 (1964) 16#6Y/EP2005/011176

cannabis sativa (marijuanan), ich is used in

medi ci ne since ages (R Mechoulam (Ed.) in

eg@%a(g%éoh 133 ges@lggéé% hﬁt iAg ?t eﬁ%%%%#g@ﬂ%ﬁg@res in terms
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r s3bhesipl ease of neurotransmtter (A C
\Iggfr%ﬁ%%@@@@e | der, QPharmacoI Ther., 90 (1) (2001)
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s@kesikt) Y&r @it ag@mesmemmkme& eClient.y €68 €1999) 8B BHGHV.A. Devane,
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(Maa8baib.- B Fringe, Rd\/IeFlgdegn, ScEencMZS&Eh%g 1946-9). nandam1de and
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78R8y cydat wdeliacaispaitive 2 §b d@ﬁt as Rhéﬂfg‘?ﬁfdl)’
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restriction, CBI . ecept or knockout mice eat |ess than
t hei r Amdnddntigpss A% THEradmtinereasenfeeding thropgh §W1 segepiiostmediated

Sﬁjeélia fhA Cfl%qa‘é@cﬁre LA oh s ®iGkitRe Wctdsd YFEed asd®iated with
admunstra’uon of anandamide (C.M. Williams, T.C. Kirkham, Psychopharmacology 143
(3) (1999) 315-317; C. C. Felder, E. M. Briley, J. Axelrod, J. T. Simpson, K. Mackie, W. A.
Devane, Proc. Natl. Acad. Sci. U. S. A. 90 (16) (1993) 7656-60) and caused appetite
suppression and weight loss (G. Colombo, R. Agabio, G. Diaz, C. Lobina, R. Reali, G. L.
Gessa, Life Sci. 63 (8) (1998) L113-PL117).

Leptin is the primary signal through which the hypothalamus senses nutritional
state and modulates food intake and energy balance. Following temporary food
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Wardghasgbife Mi. €L (Mﬁk)nld{]' 188; R\ Pem\mgeq} Grif{in, S. Fernando, X. Li, A.

?’émf\@mﬁ%@% E\E}ﬁggzg %8199‘5%?949 3§)4A§yﬁ%e1{zé&ﬂaﬁophene and
3baiziaiH] furBn 5[’3652@%53@ ¢ Feldeiz Bl B dPYFédE&‘{e%rﬂ@mM Glass, K. P. Mackie,

ny G, ClllidFaYBeC Hunden, DHEV.T8RssonIM. B. CRatgyaet A, Koppel,
gig%fi%ggr j Pl %Br'n%gé B iier 28T (1888207 ol Wo0602248,

3u8kiash 66 -3adlk 11(B]deiphényﬁl)hlﬂﬁﬂlz@inhﬁec’(l&nesManﬂonyo, S. J. Govaerts, E.
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i 1. tpagea? M R B e o SRUERALES g (1999 229
(M)as Well&s 37167 - Smrﬂlmrdamhdnmechcmeggﬁr@(z@s,ﬂ hWogizrs, O. Oscaro.
e e
{ FaPRE CoRBRTh o Giente™; %547%%%%%&%% sosh 0
( Wzbw:s?lmﬁ)are\kngmg@ wag%@el@& 632 TGRS 6%‘8’&%1" et i an
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L i ﬁ$ . 1)mw s B85 WBESLIS (B AOEY RR AR woo164633 (FR2805810-
A1) disclosed substituted 1-bis(aryl)methyl-azetidines derivatives as antagonists of CB:.
In WO0170700 4,5-dihydro-1H-pyrazole derivatives are described as CB; antagonists. In

several patents bridged and non-bridged1,5-diphenyl-3-pyrazolecarboxamide derivatives



In WOO 170700 4, 5-di hydro-| H pyrazol e derivatives are

descri bed as CBl1 antagonists. In several patents
woni@geasi7and PCT/EP2005/011176

non- bri dgedl , 5- di phenyl - 3- pyrazaql ecar boxam de

derivatives WD 2006/ 045478 PCT/EP2005/ 011176 -5 are

di scl. o as 1 anta n| sts/inv t

(eSS TR S BB Rbe Y Mipse st (RIS Wiagousase,
UBEBX4944d3, EEgssﬁasmEssﬁmmampu,l RP5763 % U(SB?@&ﬂS)of

this invention to provide selective, directly acting

CBL rpGept %5 ectRHRIARLREGh 5B ek 'sél@éti)(re'({ﬁ"e%ﬂ? Gcting CB1 receptor
agoni sts. Uk antagoni sts /* i nverse antagoni sts ‘are
usripgANisthrespeRtively lmwasgnlstsaﬁmh@r}ragpwtﬁ/ AIYeRse antagonists are

t ﬁ&%l%?&e&?d&ﬂ‘{h@fap?f ﬁ&ﬁ&ilhr‘l’)tnmoche tHeSRame Snd b !tpﬁ‘d%ﬁtﬁ(ﬁl of diseases
a iated wi nmod i on eceptors
UW%E@é“%?%%@W?E@”&HBF uoPﬁge%éFﬁﬁﬁﬁﬁ@ definitions

are set forth to illustrate and define the neaning
and scope of the various ternms used to describe the
| nvenUmi:er@s bideniise indicatetinths follpedng defatitions arh eettferthrto illustrate and
8#5 rthe h??e HﬁlngH%c Atk V%@H?te?ﬁ’l@ %Ee?f ok @ beQH§1 Qntmn herein.
one to tour carbon ato
tern1 aIkyI , alone or in_conbination with other
gr oupkn thissperificatipnathp fexpc Aewer” ayused FRgAR a gFRfiprconsisting of one to
TeRRY gtanbyarehatefbualkiBbabiom (@) dr ocar bon radical of
0 twenty carbon at ons, preferably one to sixteen
carbo atons refera ne t n_carhbon
The t E‘}n %&gF or ]d]r O&’I othey Froups, Fﬁershto a' branched
C Ofrtttarigitrdjﬂrrvmnbhomlm rsaﬂgramubai;phahe hﬁchscarboa ripticah ohexnk to twenty

g%rét ! a O%E H%e'%&'ggl rgﬁn gc}/ g#{t%?% Ba[qi)g% %té)'rl?sbh?)?% Pféffer?tgg OBQto ten

atubsnaﬁhns termis further exenpllfled by radicals
such as net hyl, ethyI n- propyl, isopropyl, n-butyl,

s- butyhe térﬁp‘ DN alk}’l" @rutG’ |2 11610 @1¥n¥ lox 1r§corﬂ§ﬁ1ﬁﬁi&1b%§tﬁ|other groups,

n- hexyl | but'y d’the I erm
a|rekf§r,q>pq) a r)qfn im@%or]stléﬂrgbé pin m%qlcbvlarten& iali'cyh]rf é’&ﬁltﬂfﬁ)gﬁ tQseven carbon
WatdinQ bR@érablgiond B fous c@bbh atina Thisrtaing bt fuethad éxemiplified by radicals

br anched gyval ent h dr ocar al [

ot ke B anr RipP o o byt bR b FEROL Tl81Hpency, 5-
p atethydbibtat, byhauyle ethydelitplmntahe Wkec ar bon at ons. Exanpl es

of al kenyl groups are et henyl , 1-propenyl, 2-propenyl,

| SOPT g @%{' A&wgu e C?rz‘ chy ta.ﬁz@)ﬂrl” a@or@'grEiﬂ¥BmBﬁﬁt1ﬁn with other

i sobutény exanmpl e.1s pr openyl
t gronpsaiignafiss'a &tr@réwhm@ of feanghed, ﬁloraovrlrnt hmm%rh?nmad%l

alcg #Jrlsiﬁg %?%?é'ﬁ'i‘i‘ic E(ﬁ%ﬁfnd LQJ o0 )ereférEbl @;ﬁ 6@bi&ﬁ2§1ﬂaﬂy preferred up to
r e ers to wher ei n

sAoagterps. el st &lésﬁlr/rl gigRp arethengh 4 PWB?W&%PIVOWM
elida@mpenplr oaxshyl,izsinpeop B yutehyitandyisobusanlyli tAopryferma dxample is 2-

hexgloxy wi th met hoxy being especially preferred.

The term “alkoxy” refers to the group R’-O-, wherein R’ is alkyl. The term “lower
alkoxy” or “Cj-alkoxy” refers to the group R’-O-, wherein R’ is lower alkyl. Examples of
lower alkoxy groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy
and hexyloxy, with methoxy being especially preferred.

The term “alkoxy-lower alkyl” or “C;.7-alkoxy-Ci.7-alkyl” refers to a lower alkyl
group as defined above which is mono- or multiply substituted with an lower alkoxy
group as defined above. Examples of alkoxy-lower alkyl groups are e.g. —CH,-O-CHs, -
CH,-CH,-O-CHs, -CH,-O-CH,-CHj3 and the groups specifically exemplified herein.



The term "al koxy-| ower al kyl" or

"C _7-al koxy-C _7-alkyl" refers to a | ower alkyl
wgnaep4sssdef i ned above which is mono- or mul t PPTEP2005/011176

substituted with an | ower al koxg group as defi ned

above Exan'pl es of al koxy-1ower~al kyl groups are e.g.

gr our;glestﬁ%%r hall%%lnl %ﬁéﬁ??%%@?&%% ?gg%fi %122478

PCT/ E_P2005/ 011176 -6 The term"halo " refers to
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F T UGPes term FUaeder fEPBE S U GieP RPIC SR e o
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S

tfriﬂdomhellﬁek)h dx@uordmkthwy @mcéﬂhwyneahmcyfwubm mm@hoxr being
Wi th f R(reti‘é?rre?mt hoxy being especially preferred. The

%Srpﬁ?la fanyl" refers to the group R -S-,

V\herel n R' i s alkyl. The term r aI Janyl."

or dhwmkylkylaulfwylref%@éh% g’t%lP E‘%} r’% 1. The term

‘211%{)7'@%3 il aurltfalﬁ y1” be el ,-alidhlfanpk &ﬁﬁhﬂ‘@ tﬁf gﬂoﬂyﬂl’ -O-, wherein R’ is
y sul t an

clevgr slivs Errernaid e s ndy e Sl Bl o

Okthyfshigiyd- C1_7-al kyl sul fanyl " refers to a |ower

aIkyIsuI anyl group as defined above wherein at [ east

h‘ d »
:Jggl giga he u{ojgcggo%eﬁr%%kxfsﬁ?%ngh §<¥i‘2 él?%dé? Fgl:kzr gl_féﬁy refers to a
aldeyer aﬂdyfsaln%drl g@up@pde%n abpV¢ Whereinmideay Qg af h}"@%ﬁns of the
?cﬂ*%e"ilf h‘?p%gﬁ% Le‘,‘d ﬂuorW ARong the preferred fluoro-lower alkylsulfanyl

el [ f
TEe)ttpeﬂrﬁtﬂ@y@I%%ﬁtk L

C%@&%ﬁieﬂﬁdshﬁ’ﬁ’ﬂﬂ Bkingkspdaiaiippiefers@ven, preferably
t hree to fi've carbon atorrs This termis further

exenp fled b uch as c
cyclo é%&l %%@ ?IS%%il/ng ogasl(lié;l%(t da 2 e 18%1 05 Ithree to seven,

Wpfréfelﬁbbltbm opiive @ebwrgatoaspﬂms tefrinyis B reheé ﬂ{@’ﬂp 1ﬁﬁdé>Ytl‘é¢lﬁt18 such as

i d
SRR AT L ARINERA, o

a efpaoiptly gydfearddno group. The term "pharnmaceutical ly
acceptabl e salts" enbraces salts of the conmpounds of

for muky e ke ¢ rid0REGASY Gefls 2Qra@dnb wisicls isahoassubstituted b
hydrochleoerrlcﬂz}’f:rg elas grosa GeRb graupl wWhsic omgsubstituted by a
eIrr 1S a

pyridyl ring. Most pre pyng]ylammo group.

The term “pharmaceutically acceptable salts” embraces salts of the compounds of
formula I with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic
acid, fumaric acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-
toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred
salts with acids are formates, maleates, citrates, hydrochlorides, hydrobromides and

methanesulfonic acid salts, with hydrochlorides being especially preferred.

In detail, the present invention relates to new compounds the general formula



nitric acid, sulphuric acid, phosphoric acid, citric

aci d,

formc acid, naleic acid, acetic acid, funmaric

waedm/04s478ci ni ¢ acid, tartaric acid, nethanesupiErems/o11176

aci d,
i ke,

salicylic acid, p- toluenisulphonic acid and the
whi ch are non toxic to I1¥ing organi sns.

Preferred salts with acids are formtes, nal eates,

citrates, hydRs

hl exi desx hydirRSbr oni des and

nmet hanesul foni ¢ 3 Fal N th hydrochl ori des bei ng
especially prefer eta'é, e pxesent invention
relates to ne Nthe genefgl Jormul a WO

2006/ 045478 PCT/ EP2005/ 0131176 -7
R wherein Xis N or X
-C(O -OR10 and R2.i s hyd
is -NNR and RRT \deygefﬁ
CH R3, R4, R5 and R6W

are selected fromt
hal ogen, |ower al koxy, |o

2 RN 4~z RRa
R is -C(O-NRSR9 or

ogen; or, alternatively, RZ
or halogen; Y is N or
ependently from each ot her
groyp consisting of hydrogen,

r fluoroal kyl, | ower

fluoroal koxy, and |ower fluoroal kyl sul fanyl; or R3
amekr84 together with the carbon atons they are
attached to forma 5- or 6- nmenbered unsaturated ring

ain a heteroatom sel ected fromthe

Sgich naﬁgco
oup cddns’stihg of N, 0 or S; R7 is hydrogen or |ower

al kyl ;

R$ is hydrogen or - NH2; is selected from

tRle” gr o pCCONNEER] mg—@(fO)I-@Reranleiggii hydregey al kenyl ,
| ower al koxy al kyl, -(CH2)m C3_7-cycl oal kyl, -(CH2)m

pi peri
i's unsu

RZ

Y

Al NYfkernat ) m phenyl, wherein the phenyl ring
%2¥H?ﬁ%egiér substituted by one

/ N1
—N N—R

and R' is hydrogen or halogen;

is N or CH;

R?, R*, R® and R® independently from each other are selected from the group consisting

R7
R8

R9

of hydrogen, halogen, lower alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and
lower fluoroalkylsulfanyl; or

R® and R* together with the carbon atoms they are attached to form a 5- or 6-
membered unsaturated ring which may contain a heteroatom selected from the

group consisting of N, O or §;
is hydrogen or lower alkyl;
is hydrogen or —NHo;

is selected from the group consisting of lower alkyl, lower alkenyl,

lower alkoxy alkyl,

-(CHy)m-Cs.5-cycloalkyl, —(CHa)m-piperidinyl,

—(CH,)m-phenyl, wherein the phenyl ring is unsubstituted or substituted by one
or two groups selected from halogen, lower alkoxy, lower fluoroalkyl and

lower fluoroalkoxy,



or two groups selected from hal ogen, |ower al koxy,

| ower fluoroal kyl and | ower fl uoroal koxy, WO
waQoe/ak5478 PCT/ EP2005/ 011176 -8- - ( CH2) m naparmybkeos/oi1176

and pyridylam no; R10 is |ower, al kyl or |ower

al kenyl; R11 is selected from “the group consi sting of

-C(O)-Ré&é 802 Bﬂ and -S02- NR14R15; R12 is sel ected
from t hESGe) i%ting of |lower alkyl, |ower alkoxy
al kyl , pynaﬁ&mﬂb;cs 7-cycloal kyl, -(CH2),, phenyl and
(CH2) v, pyri dyI wherein the phenyl or pyridyl is

n(SUbStI %%Ie r§&p&ta¥e#§,ed by Iower alkyl; R13 is
rom

| ect &% ower al or -(CH2)n phenyl , wherein

the phenyl is unsubstltut ed or tituted byslo
Wiy Seiblecied EnynlshsmAupFOnHEE bt KD} REs Q- gy SO NR“R'S

al kyl or -(CH2)n C3_7-cycloalkyl; mis O, | or 2; n

iR82 0 OKg dblecRdrcth khefiatpresiBisting afloyveaakk?ploahlr alkeay alkyl,

fjgfer ﬁgg( éef e egl,oglﬁq}l )&%911@[]}9%'%;)%1}%%@ ]?le ? Wherem the

conpou @ib&snﬂforfpwm‘ydhﬁuﬂsuhsmutedlom gubstitttieé by teeeatkyl;
invention wherein Xis N and V\,herein Rl is

éﬁ{j 00 S s%ﬁ%te% frcgﬁ:?c@er% or Bé 5 ﬁ}Ye%IP%@re?rpﬁle?%enyl@

erein efore w th
corrpoundsubahxh@tﬁépm@stl‘i%ﬁb(bwﬂ R9, R2 is hydrogen,
R8 is hydrogen or -NH2 and R9 is selected fromthe

greup ¢ bsdd Hidowk r al kyl, |ower alkenyl, |ower
al koxyélg’z}l§f§ o) I@W; cycl oal kyl, - (CH2)m

."P'sipﬁrn;ﬂ%&‘%em&l%bor LRI e " the pheny! xing,

sel ected from hal ogen, | ower al koxy, |ower fluoroalkyl
and | ovieo, 1 61 290r oal koxy, -(CH2) m napht hyl, and
pyridyl am no, being especially preferred. Even nore

preferr e ose conpounds, wherein Xis N, Rl is
Egﬁgrl aF?télh is hydrogen and RO is selected from

the gr oup conS| Sti n%l I ovver al kyl, I ower al kenyl,

| adhieharapfaykigaltyl aegeptabl s 7- cycl oal kyl, -(CH2)m
pi peridinyl, -(CH2)m phenyl wherein the phenyl ring
i 'S UNsehsicdiad @snsiunss bforinulaiths yfinebatmve,wiergn Ui N.
sel ected from hal ogen, |ower al koxy, | ower

fluo rls)r%lfelé%h 220 gso c(:)ovrvr?lganldls’l 3f %?Lllﬁ?g(lyaccérg%%e present invention,
wherein X is N and wherein R is —-C(O)-NR*R’ or ~C(0)-OR", R? is hydrogen and RS,
R® and R'? are as defined herein before, with those compounds, wherein R! is —C(0)-
NR®R®, R? is hydrogen, R® is hydrogen or -NH, and R’ is selected from the group
consisting of
lower alkyl, lower alkenyl, lower alkoxyalkyl, -(CHz)m-Cs-7-cycloalkyl, —(CH)m-
piperidinyl, ~(CH,)m-phenyl, wherein the phenyl ring is unsubstituted or substituted by
one or two groups selected from halogen, lower alkoxy, lower fluoroalkyl and lower
fluoroalkoxy, —(CHy)m-naphthyl, and pyridylamino, being especially preferred.

Even more preferred are those compounds, wherein X is N, R!is —-C(O)-NR®*R’, R®
is hydrogen and R’ is selected from the group consisting of lower alkyl, lower alkenyl,
lower alkoxy alkyl, -(CHa)m-Cs.7-cycloalkyl, —(CHy)m-piperidinyl, —(CHz) m-phenyl,
wherein the phenyl ring is unsubstituted or substituted by one or two groups selected
from halogen, lower alkoxy, lower fluoroalkyl and lower fluoroalkoxy, «(CHz)m-
naphthyl, and
pyridylamino, and m is 0, 1 or 2. Within this group, compounds, wherein R® is selected



napht hyl , and pyridylamno, and mis 0, 1 or 2. Wthin
this group, conpounds, wherein RO is selected WO

waQoe/ak5478 PCT/ EP2005/ 011176 -9 fromthe gr ®Op/EP2005/011176
consi sting of |ower alkyl, -( )m C3_7-cycl oal kyl and
-(CH2) m piperidinyl, are especially preferred.

Furt hernore, conpounds of_f.or | . accor di t.0 )
7o i 2T PRTORE MR {3 G R g (D

TEey), QE edpatialieprefard. R1' is is selected fromthe
rgp\rﬁge;p consi sting of-C(O-R12, -S02-R13
and- $02- NR14R15 r - R 8P t invention, wherei
enbo |uﬁ%’ﬁfn,n O%bﬁ%%ﬁér;}%lsﬁc?? f@%#u?m %acc{)\%dﬂjv%er el rerezn iuswegnlgn wherel
RFiss hydrogen, are preferred. -N N-Rl1 Conpounds of
formgtan\l, wherein R2 is and Rl is hal ogen, are also
pr—eNe.rreN.—.FN/bre preferred are conpounds of formula I,
MGLMd X 1s I hil§|H9d &1 & 1hl%n! shd RNid¥s IEélélcte&fr?m,th&roup
I's hydrogen_ or hal oge an & hsS sel ecte rom
tdoasigine of ~OHSR ot-Sh Hot ancgz( Lﬁz}* > GEPIEE e g
-S02-NR 14R15 Especially preferred are those conpounds
of formula I, wherein R1is -C(O-Rl2 and R12 i's \

11
sel ected fromthe group consisting of |ower al'k_)N\, N-R

| overTnajne@xitaklicibnt, corhiR)ds oERrirbylc WwhatekyR? is
;Jéﬁi—%%"-ghenyl aﬁed - (CH2) n-pyridyl, wherein the phenyl
1S AP A <P {iffistituted or substituted by | ower
al kyl, with those conpounds of for I, wherein R12
is | ower alkyl or -(CH2),, phenyI_Lvahe i¢LR!t he phenyl
i's unsubstituted or substituted by | oper al kyl ; being
even Gompopndstafferanla hrigherrin Rgisoup” of especi2abiRy is halogen, are
p conmpounds of fornula | are those, wherein
FQEJ%E?%&Z- R13 and R13 is selected fromlower alKkyl
or -(CH2),, -phenyl, wherejn_the enyl .is. .
unsubMor¢ prefaredrare (erapeYns Of %%Vql%lh%%ﬁnk&lf Ny wherein R”is
t hos¢” conpounds, wherein RI13 is |ower alkyl, being
everN nor 8pReferred. Furthernore, conpounds of fornula
|, wher€in R RbishSatgdiRbARIbgean andR4 inisdele®edramethe group

| onel tias S¥ Lo GRS, e GRS INR 1R,

and

Especially preferred are those compounds of formula I, wherein R is -C(0)-R"
and R' is selected from the group consisting of lower alkyl, lower alkoxyalkyl,
-(CH,)-Cs.7-cycloalkyl, -(CHz)n-phenyl and -(CHj,),-pyridyl, wherein the phenyl or
pyridyl is unsubstituted or substituted by lower alkyl, with those compounds of formula
I, wherein R'? is lower alkyl or -(CH,)n-phenyl, wherein the phenyl is unsubstituted or
substituted by lower alkyl, being even more preferred.

Another group of especially preferred compounds of formula I are those, wherein
R1is -50,-R™ and R*? is selected from lower alkyl or -(CHa)n-phenyl, wherein the
phenyl is unsubstituted or substituted by lower alkyl, with those compounds, wherein

RY is lower alkyl, being even more preferred.

Furthermore, compounds of formula I, wherein R is —SOZ-NRMR15 and R and

R are lower alkyl, are also preferred.

In another embodiment, compounds of formula I, wherein X is CH, are also

preferred.



I n anot her enbodi nent, conpounds of fornula I, wherein
Xis CH are also preferred. WO 2006/ 045478

WOCHIcER2085/ 011176 -10 Especial ly preferred apeTiHro®e/011176
conmpounds of fornula I, wherein X is CH and wherein
R is -C(O- NRSR9 R2 is hydroag R8 IS hydrogen or

|- 2';2 ﬁ?]gq%@gr pref aergftlg%ﬁ );;)rrn%ga q,o @9 elr?ltn ¥9 @ and
wHek) R @-ﬂO)WquﬁaR%qy hydr—o(g&h—,m s ]p)rdnegqndnrnyﬂ—lz and R’ is selected
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pven %iqrhﬂkrl gndlipyeriiveraaley zﬁy 3 B B rgino.

sel ected fromthe group consi stl ng of Cl1_7-al kyl,

- ( CHZr\)rme%%eerre& @ieqabéewonqmnds Qvﬁhﬂu)ﬂhﬁs@rp&p iwdiengih RA ischyadrogen

ciall fer r u
fa&d?ﬁnl%lsefectﬁ%ff %&%88# onSitTg gd Aok \r(@ 8%:'13311("1 and
FUCHRg)- pipetidingloanaon io®, 1afr X or rruI a l are pr eferred
wherein at |east one of R3, R4, R5 and R6 is selected

from ﬁsg%&fg?pggﬁe%g@ gled &g%ugl uBPf‘o?&%ﬁ o1 df@ﬂ@ﬁreﬁnlf M¥ntion, wherein

| oner oroal koxy, and | ower
fY sdeldal kyl sul fanyl or wherein R3 and R4 together
with the carbon atons they are attached to forma 5-

or 6-mRRensLt, cé&ﬁﬁé‘&ﬂ&s&;f‘f&nﬁdlﬁ\DaﬂM}ﬂr@f@rrH&Wkﬁ:@cﬂh&t Teast one of R, RY,
;eroasto selected from the.grou nsi gtin lNWr

o @t BRI S BP0 EMONETEOBBOATE TOF PR AP

Vﬂh&fr@ﬂl&yl%wleﬁﬂﬁcﬁb@kkbﬁﬂ ahd dnwdrifhaor(gﬂkyllqmlfamﬂswmlnﬁngnd}S and

haI o al k 5.1
L

Rdnmﬂaﬂa& ring evhighdmey eontain ashetgypetiont re&qteérf@re ébﬁﬁreﬁd gonsisting of

ol la |, wherein R3 is selected fromthe group
cohsi sting of hal ogen, |ower al koxy, | ower
fluoroal kyl , | ower fl uoroal ko

and I
f I uor Marpuekured angthoghepraou ﬁmgemﬁogéﬂecti\d from the
E:ZB %Bnﬁitﬁl‘glbf Bﬁlogérﬁfl(ﬁﬁérﬁﬂ(o&?gbgumﬂi&;rgiﬂdlolbmef fludroaikexy, and
0s selec rQ e grou
Fgﬁ?rﬁ’éﬁ%fls‘gllﬁ@ b@‘b‘%R %I 321 ﬁ’i»&y cfgg’vve? fl Eor oal kyI

| ower fluoro- al koxy, and | ower fl uoroal kyl sul fan
and RAlso Rhefanet] 26 campohydly affermulElrwirseindy as sekesteg é%/m?@léhe group

oc%ﬁsbs in of‘hgll?%efn fokl%f Eﬂ(:ﬁ?}? %Wér'ﬁ‘ﬁ%?dd]l%m lox%leﬂlﬁJrGalﬁ%cy' #nd lower

erred. Especi al |
pﬂecbl@aﬂwldul&me’l %ﬂTbEeRcéh%BuW@@Yéfogeﬂor mula |, wher e| n
R7 is hydrogen or nethyl, with those conpounds

wher ei\Fuffherl @oup of preferred compounds of formula I are those, wherein R'is
selected from the group consisting of halogen, C;.7-alkoxy, lower fluoroalkyl, lower
fluoro- alkoxy, and lower fluoroalkylsulfanyl and R% R® and R® are hydrogen.

Furthermore, compounds of formula I of the present invention, wherein R’ is
hydrogen or lower alkyl, are preferred. Especially preferred are those compounds of
formula I, wherein R’ is hydrogen or methyl, with those compounds, wherein R’ is

methyl being especially preferred.

Preferred compounds of general formula I are the following compounds:

6-(4-methanesulfonyl-piperazin-1-yl)-2-phenoxymethyl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole,



met hyl being especially preferred. Preferred conpounds
of general formula | are the follow ng conpounds: 6-
woO2ervuhgresul f onyl - pi per azi n- 1 yl) -2-phenoxyretrmpbeos/ni1iie

- (4-trifluoronethoxy- b enzy -1 H b enzoi m dazol e,

WO 2006/ 045478 PCT/ EP2005/ 011171 -11 6- [4-(butane-
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piperazine 1-sulfonic acid

?;{T‘)Stfy aﬁ”l dm};&g (2 t?'ﬁﬁ&?ﬁé &%&!&z@h—?bﬁg%ﬁpﬁgﬂazol -5-y1]-

qripgﬁazme-]l -sdlfoeitzci

dmﬂu&@mAz-phenoxynethyl 6-

(4- phenyl met hanesul f onyl - pi perazin- | -yl) -1- (4-
trif Iéj E%ﬂogﬁ[ﬁtg&)&mﬁl—f ﬁ%zﬂidﬁbfﬂyf&ﬁ F)l (4- tr1ﬂuoromethoxy—
ony

2-ph en x net
| bepzyl)-1 Fﬁ”ﬂ?ﬁ@ﬂﬂ%ro nethoxy b enzyl) -1

t ol uene-2-su pi per azi n-

H- benzoi m dazol e,

1- {4 1-3h MﬁB%KﬁLHhﬂ%bdhmkhﬂﬁnwhpthnuykb@ﬁzyKé 3H

oo mt?}azoh%zyéll]H bgnf)mm?(falzglel yl}-ethanone, 1-{4-

(4 trlfluoronethoxy benzyl ) - 3H benzo- |n1dazol Xl] -
pl per z:pheadxyyethybboldaliolubnefeulfanyl ypipprazin- 1-yl]-1-(

[fgﬁ?&%gﬂi)%bdnz?g 1I(I4beh£d1ﬁﬁ&b@5leo met hoxy- benzyl) - 3

enzo - - plpera2|n-

(;1 tr iﬁgﬁé%ﬁ%@)%’g;&héén@y?fg tﬁ?é’ng Z&L}Z%I “bgngqimidazol-5- -yl

p R@ﬁéﬁiﬂ-ﬁ-&hhuﬁmphenyl ethanone 6-

[4

nethanesulfonyl pi perazin- |-yl)-2-phenoxynethyl -

EJB%‘ ia[% &) %{l O}g%%l%ﬁ ;jf%@éieo)rr%r?l i Hiqf) %E’ﬁ%)@l—q 3785 &imftazol-5-y1]-
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-1H benzoi m dazol e,

2 F h e TR e fiads iy PREDUIARA DB DY) bemyl- Bl fienasimiduzol-5-yl)-

uoronet hyl - benzyl ) -1H benzoi m dazol e,
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2- phenoxy trlfluoronethyl benzyl)
- BIPERAY &7 Y h?a%%ﬁ %ﬁ

6-(4-methanesulfonyl-piperazin-1-yl)-2-phenoxymethyl-1- (4-trifluoromethyl-
benzyl)-1H-benzoimidazole,

6-[4-(butane-1-sulfonyl)-piperazin-1-yl]-2-phenoxymethyl-1- (4-trifluoromethyl-
benzyl)-1H-benzoimidazole,

2-phenoxymethyl-6-(4-phenylmethanesulfonyl-piperazin-1 -yb)-1-(4-
trifluoromethyl-benzyl)-1H-benzoimidazole,

1-{4-[2-phenoxymethyl-3-(4-trifluoromethyl-benzyl) -3H-benzo-imidazol-5-yl]-

piperazin-1-yl}-propan-1-one,

1-{4-[2-phenoxymethyl-3-(4-trifluoromethyl-benzyl) -3H-benzo-imidazol-5-yl]-

piperazin-1-yl}-pentan-1-one,



pip erazin-l-yl} -pentan- |-one, WO 2006/ 045478

PCT/ EP2005/ 011176 -12 {4-
wp2e@hanosynet hyl - 3- (4-tri fl uoronet hyl - benzyl ) PBiFHPenz011176
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(1- phenoxy- et hy
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| - sul fonyl) -plpera2|n- l-yl'] -2- (1-phenoxy-ethyl)
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WO 2006/ 04547 étg% 005/ 013.17? -13
tr1ﬂuorome enzoum azole,

1-{4-[2-(1-phenoxy-ethyl)-3- (4-trifluoro-methoxy-benzyl)-3H-benzoimidazol-5-
yl]-piperazin-1-yl}-ethanone,

1-{4-[2-(1-phenoxy-ethyl)-3-(4-trifluoro-methoxy-benzyl) -3H-benzoimidazol-5-
yl]-piperazin-1-yl}-propan-1-one,

1-{4-[2-(1-phenoxy-ethyl)-3-(4-trifluoro -methoxy-benzyl)-3H-benzoimidazol-5-
yl]-piperazin-1-yl}-hexan-1-one,

{4-[2-(1-phenoxy-ethyl)-3-(4-trifluoromethoxy-benzyl) -3H-benzo-imidazol-5-
yl}-piperazin-1-yl}-o-tolyl-methanone,

6-[4-(butane-1-sulfonyl)-piperazin-1-yl] -2-(1-phenoxy-ethyl)-1-(4-
trifluoromethyl-benzyl)-1H-benzoimidazole,



4- [ 2-(1-phenoxy-ethyl)
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| -yl)-2-(1-phenoxy-ethyl)-1- (43tr| fl uoronet hyl -

b
?22 { 42 éh}_&x D o Z d a 0 l uﬁqoéq.lt]ag rh? ﬁiﬁ?{-ﬁ%’nz)()zﬂmidazol-5-yl] -

t il Eﬂaﬁﬁéqnﬁﬂiﬁyﬁcdaﬁh&yﬂe):hﬂhhﬂenzm m dazol e,
1- phenoxy-ethyl) -6- [4- (toluene-2-sulfonyl)

! PR e ety fesi L ot apmagy oy iuorometiy
[ Berfzgh) {ikEhenepirsidagdly- 3- (4-tri fl uoro- net hyl - benzyl ) - 3H-
benzoi m dazol -5- yl] -piperazin- |-yl}-ethanone,

1-14- - thanesulfonyl-piperazin-1-yl)-1-(4-
pheno%‘( Ighﬁ ethyl) 6 (4 ‘?he%h%e rret hyl - geﬁzpy l) - 3H-Yb)enz(0|
ifpspmeth Y]E]/bﬁnzyléT S%‘HmF lagple. bropan- | - one, 1-{4-
[2 (1- phenoxy-ethyl)-3-(4-trifluoro-nethyl-benzyl)-3H
benzop.m iéml%xy'éemmb% HMp{tpleeaeRsulfbny})-pipeesran 4d o hd4-

('ZFIQL{%I‘PIP %‘Vloﬁ?ﬂ IXM%&E c?%radaﬁﬁ:}—l’Denzo i m dazol -5-yl] -

pip erazin- |- phenyl - met hanone,
(1- phéﬁéai%(émhynqmetml)t& tr%wmmh)ﬂfbe@aﬂbﬁrbm@’é’éﬁml 5-

Zgﬂ rﬂ[lgé&‘(ﬁij%lhe%ﬂg%ﬁé g?L?IZI) n- % yl } - 2- phenyl - et hanone

EJ|4pte£ Iéi[:ﬁlg{or OSFLE};EQ%)I% 6&97’6 q"rét' gﬁ%ﬁenzo g&%ﬁ?éﬁbgnz]mmldazol 5-

[ 411 (hpdrang-1lylpipk byl Jongj perazin- |-yl ]
gr(ﬂliy%henoxy%t h%/hlrﬂ%/ -1H benzoi m dazol e, 4-

PTG R o AP

( 41 bpiparzendsyilfhorad-1pins, erazin- | -yl) -1-benzyl -
(1- phenoxy- et hyI) -1 H benzoi m dazol e, 1-benzyl - 2- (1

- phen 1-benzyl)-3H-benzo-imidazol-5-yl
(SRl - e P £ 7
b eipenizin-d ok Y‘L’@ 15478 PCT/ EP2005/ 011176 -14

1-{4- [3- benzyl 2- (1- phenoxy- et hyl)

- 3H bgnzo 2001d1§1¥éii|ox§-'e 3y]) SMﬂeﬂlaibnneﬁlylybénzyl) -3H-benzoimidazol-5-

prapan-1-.one, benz 2- (1 -phenoxy- ethyl)
L 3l BRFEER- H]é;?él{r’he%lyi/ﬁha B?%er azin- |-yl}- )
{4-[2-(1-phenoxy-ethyl)-3-(4-trifluoromethyl-benzyl) -3H-benzo-imidazol-5-yl]-

piperazin-1-yl}-o-tolyl-methanone,

1-benzyl-6-[4-(butane-1-sulfonyl)-piperazin-1-yl}-2-( 1-phenoxy-ethyl)-1H-

benzoimidazole,

4-[3-benzyl-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-yl]-piperazine- 1-sulfonic
acid dimethylamide,

6-(4-benzenesulfonyl-piperazin-1-yl)-1-benzyl-2-(1-phenoxy-ethyl)-1H-

benzoimidazole,

1-benzyl-2-(1-phenoxy-ethyl)-6- [4-(toluene-2-sulfonyl)-piperazin-1-yl]-1H-

benzoimidazole,



hexan-1-one, {4- [3-benzyl-2- (1-phenoxy-ethyl)
- 3H benzoi m dazol -5-yl] -piperazin- |-yl}-
wohersyusatet hanone, 1-{4- [ 3-benzyl - 2- ( 1- phenoxycetErydof/ 011176
- 3H benzoi m dazol -5-yl] -piperazin- |-yl}-2-
phenyl - et hanone, {4 [3 benzyrlé (1- phenoxy et hyl)
- 3H benzoi m dazol - zI n- X@J Ly 11
t ol y/1={eiBHeemerie- (lrphml% Pl)fmL ol-5-yl]-piperazin-1-yl}-

%ﬁﬁgﬁﬁbgﬁgsulfonyl plpera2|n- I -yl) -2-
1-'phenoxy-ethyl) - 1H benzoi m dazole, 6- [4-(butane-

B e s L e R

E@xﬁﬂieﬁkpro-benzyl) -2-(1- phenoxy- et hyl)
- 3H benzoi m dazol -5-yl] -piperazine- 1-sulfonic acid

d' t f ; - azi |
! ;TF ){Qy[l_% %gh%g 2 @ %ﬁléb %g%ﬁﬂiﬁsﬁl{ H?:?i’&gﬁ%%g{(?%'gt 1);/)|er)az1n 1-y1}-

1ﬁkbﬁﬂzdmﬁn@320le 1- (4 chloro benzyl) -2-

(1- phenoxy- ethyl) - 6-

(4- phepy |48 l“ﬁh@ﬁk}ﬁ?f @hypprazbenzolmidhjol-5-yl]-piperazin-1-yl}-2-
-1H—ben 0|n1dazo e 4- chloro-b enzyl) -2- (1

-Hh@ WRchyl) - 6 - [4- (toluene-2- sulfonyl)

-pi perazin- |- yl] -1H benzoi m dazol e,

(4- chlsdBcbeneyiy(1-pRer{oky ikeho X -sgin)idgzal- {ééﬁ]zémﬁaéﬁlzéﬂ’l} -0~

| -yl th 1-{4- [3-
iR o) " 2. ({  ohenoxy-ethyl) !
o o Uk laro b -Uninstismsanipy pipstarm 1 S T phenoxy-ethyD-

+£ihyle) -3H benzoim dazol - 5-yl] -
ﬁggé%}in 1-yl }-hexan- |-one, WO 2006/ 045478

(1. pretbesar el Bz T i b iy SRR Ephenon-

Letil])-11Pbemyimidaidignone, {4-
[ 3- (4-chl oro-benzyl ) - 2-(1- phenoxy- et hyl)

- 3H b?ﬁ? ?%%?g %en%l)yij(l PRERGEAARN)- 311 Yénzoimidazol-5-yl]-piperazine-

-0-to
lehﬁmmxyaéﬁhyﬂhih@nd%rlfIuoronethoxy benzyl) - 1H benzo
i m dazol e-5- carboxylic acid allyl ester,

6-(4-benzenesulfonyl-piperazin-1-yl)-1-(4- chloro—benzyl) -2-(1-phenoxy-ethyl)-

1H-benzoimidazole,

1-(4~chloro-benzyl)-2-(1-phenoxy-ethyl)-6- (4-phenylmethanesulfonyl-piperazin-
l-yl)-lH—benzoimidazole,

1-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-6- [4-(toluene-2-sulfonyl)-piperazin-1-
yl]-1H-benzoimidazole,

1-{4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl) -3H-benzoimidazol-5-y1]-

piperazin-1-yl}-ethanone,

1-{4- [3—(4—chloro-benzy1)—2—(l-phenoxy-ethyl)-3H—benzoimidazol—5-yl] -

piperazin-1-yl}-propan-1-one,

1-{4-[3-(4-chloro-benzyl)-2-(1-phenoxy- ethyl)-3H-benzoimidazol-5-y1]-

piperazin-1-yl}-hexan-1-one,



2- phenoxynet hyl - |- (4-trifluoronethoxy-benzyl)

- 1H benzoi m dazol e-5- carboxylic acid butyl-am de,

wa-2ptemaswyg et hyl - 1- (4-trifl uoronet hoxy- benzyl PCT/EP2005/011176
1H benzoi m dazol e-5- carboxyli ﬁ,éaCi d cycl opropyl am de,

2- phenoxynet hyl - 1- (4-trifl uor ormef hoxy- benzyl)

R et SR e bepmimigpl ) pipere
Il_yl}_gﬂeﬁyanﬁémﬁ{dmpt hoxy- benzyl) -1H benzoi m dazol e- 5-
carboxylic acid [2- (3-trifluoronethyl-phenyl) -ethyl]

-am de, - phenox t byl - _ _3LT. . 1-5-v1]-pi in-
R R P
daylpoxtylyl-enalbambogent yl ami de, 2- phenoxynet hyl -

| -(4-trifluoronethoxy-benzyl)-1H benzoi m dazol e- 5-

carb Qﬁ%ﬁén%xfr&étﬁylc P 2141 0Ok dXiy Ry kyly-aHl-Béhzoimidazole-5-
2- pheroxyne -

|caibexyliq %‘qlcbé}%ﬁsé?lhoxy- benzyl ) - 1H benzoi ni dazol e- 5-
carboxylic acid allylam de,

2- phenghenmryihyll1{(4-tifliblonmtoomyt beoxyl) -BEhbedzpimidapder2o

i m.dazol e-5: carboxylic acid (3-butoxy-propyl)-am de,

fﬁ‘ﬂ’r?é(ﬁlb&%lr‘ipﬁ API-tri f1 uor omet hoxy- benzyl ) - 1H benzo

i m dazol e-5- carboxylic acid ..

( napi-pladnemyhethylrbt(Aytifluersinsshoxy-bmerind Virbenppimidazole-5-
-t 1A 5 zyl) -1H benzoi m dazol e- 5-

((:C;&F%O{)&{# ?Cg&g{:@y}gﬁ%??%bor onet hoxy- benzyl ani de,

2- phenoxynmet hyl - |- (4-trifl uoroneth ~benzyl). )

S 1H @eﬁh@l%%l'é:(%itr‘@HPWﬁ‘?’ﬁ" %Z}%M}Rgen%l&ldaz"kﬁ

%a%ﬂdx%ii@@&i@ hyhethediyzptieand) cehyl MEnRXO6/ 045478

PCT/ EP2005/ 011176 - 16

2-ph thyl- | = (4=t f ] . "
Bk k et
2eapthesytix yeie { by -t ¢arotmetiil-wbenyhzethol yabidaz y | ) - 1H benzo

i m dazol e-5- carboxylic acid heptyl am de,

2- phen ﬁ@&%&é vl 1= (4( b h A6 BERON YIRS i dazole-5-

-1H g%%iz%l.m aghgll el(S car boxyl i}gngcﬂi&g1>§

2catbetivlic adid pepekemidani de, 2- phenoxynet hyl - | -

(4-trifluoronethoxy-benzyl) -1H benzoi m dazol e-5-

car boxyphkfoxdeicthyl-1net fifkiprhracthykabeny])- 1H-benzoimidazole-5-

2- phenoxymn tlg)él -.1-{4-t ri fi uor anet hoxy- benzyl ) - 1H benzo

i cATRoRyHE acig.(2;2-dime hyl propyl)-amide,
2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-

carboxylic acid allylamide,

2-phenoxymethyl-1-(4-trifluoromethoxy-b enzyl)-1H-benzoimidazole-5-
carboxylic acid (3-butoxy-propyl)-amide,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid (naphthalen-1-ylmethyl)-amide,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid 4-trifluoromethoxy-benzylamide,

2-phenoxymethyl-1-(4-triftuoromethoxy-b enzyl)-1H-benzoimidazole-5-
carboxylic acid 2-trifluoromethyl-benzylamide,



carboxylic acid N -pyridin-2-yl-hydrazide, 1-14- [
6-fl uoro-2 -phenoxynethyl- 3 -

wOQ2edoro4fd7810r omet hoxy- benzyl ) - 3H benzoi m dazecTAPiof/o11176
- pi perazi n-1-yl }-ethanone, {4- %
6- f | uor o- 2- phenoxynet hyl - 3- (4-’t1 I"f | uor onet hoxy- benzyl)
-3H benzoi m dazol - 5-yl] -
- pi pérehepasymsthyl- ﬁéﬁvﬂgqﬁgmméen%}ﬂ)—1F~ben201m1dazole—5-
Gaftlowli Ot phghetaet hyl - 3- o
(4-trifluoronmethoxy-benzyl) -3H benzoi m dazol -5-yl]

- pi in-1- - i.dibn- 4- vl et 5
b DS S DA e n ISRt ol Rl
Ihktoeplicidd Hepplhmide,y| | - piperazin- |-yl}

-cycl opr opyl - met hanone, {4- [3-

(4- ka'-gﬁéﬁ gtk 1§aftHIR6 QARG TERY IR B berdbirhRIZA -5t
dazol™-5-y zélm?lgper azin- 1 -yl} -phenyl - net hanone,
18R

Ieafbpxyligadi proplenzylpide,
- 6-fl uor o- 2- phenoxynet hyl - 3H benzoi m dazol -5-yl] - pip
erazi szhénwd/ﬁ)kﬂwp1e(mtaﬂﬂuoiomdm@cy-myk}pi{—bbymzo{midazole—5-
[ 6-fl upr o-.%- phgtgkog%/_get h?/l 'igé (4-trifluoronethoxy-benzyl
)C-amxyﬁ%?ﬁ AR PEIIAMISHT ner azi n- 1- yI } - met hanone,
1-14- [6-fluoro-2-phenoxynet hyl - 3- L
( 4- t ri-phemnnymettybly4beilzgtometBexy-broiyldi I -hapzeimislagple-5-
- pipe ' A Iy - , 1-14-
SrRREG b P I agaene |
4-trifluoronmethoxy-ben -3 H._benzoimd | 355y
{Bi pei-iiEnog-peopa e e & S SB0Br ORI P SH:
PeeH, gfn%g%ﬂl%lﬂ%@perazﬂaqmcbm@m&yl - {4-
[ 6- fZI uor o- 2- phenoxynet hyl - 3-
4-tr ) f ronet h - ben { 1 |
(0 050 Rt oty Brpeahalnest
6bérlzobhidazol v exyeretiin Al Bphenyl-methanone,
(4-trifluoronethoxy-benzyl) -3H benzoi m dazol -5-yl]

- pi perazi g -y} 5%@31 390€rifloidnethoxy-benzyl)-3H-

6-fl u{)fgé 9%4%%&1&%_ yl -}Jlgo@e,mﬂ%()% o W

( Bertmoirhiderolivel] tRoRsraierizy-pyudisp-yhmstrattaz ol - 5-yl |

- pi perazin- |-yl}-propan-1-one, 1-14- |

6-flu —?3-@4—95!1%9@)6}5%)[36’-@11013)-2-phenoxymethyl-3H—benzoimidazol-5—yl]—
(4-trifluorone hoxg-lbe%ﬁ I() -3H benzoi m dazol - 5-yl ]

- pinseaziril vl -prdapr oBY R %}P &t hanone, 1-{4-

[ 6-fl uoro-2- phenoxynet hyl -3-(4-trifl uoronet hoxy-benzyl

) - 3H{4-@@@&4@%@-@2&}4}56—ﬂu])ror@ipben@}grmﬁth)dﬁ}i-bwidazol-5—yl]-
| -one, .{4-
[ QlReHﬁé'i:yél'B%eenrY%f%ertrheatnhOW’- 3-(4-trifl uoronet hoxy-benzyl
-3H benzoi m dazol - 5-yl -
2 pi pedal#[3- (- glﬂ(}noobqngyl%%:é]@rﬁgn%@oxymethyl—3H—benzo1m1dazol—5-yl] -
piperazin-1-yl}-pentan-1-one,
cyclopropyl-{4-[6-fluoro-2-phenoxymethyl-3- (4-trifluoromethoxy-benzyl)-3H-

benzoimidazol-5-yl]-piperazin-1-yl}-methanone,

1-{4- [6-ﬂuoro-Z-phenoxymethyl—3-(4-triﬂuoromethoxy—benzyl)-SH—

benzoimidazol-5-yl]-piperazin-1-yl}-pentan-1-one,

1-{4-[6-fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-

benzoimidazol-5-yl]-piperazin-1-yl}-propan-1-one,



1-{4- [6-fluoro-2-phenoxynet hyl - 3-

(4-trifluoronethoxy-benzyl) -3H benzoi m dazol -5-yl]
wopiwauszgn- 1-yl } - 3- met hoxy- propan- | -one, 1-$d41/EP2005/011176

[ 3-(4-chl oro-benzyl) A

- 6- f | uor o- 2- phenoxynet hyl - 3H bdhzoi mi dazol -5-yl] -

pi perazin-1-yl}-et hanone 1-{4- or 0- henz aTT.

P F Caromon ooy hersp Bty b7 HLAEp Fgng o by 3H

F%ﬁ’%dn?udalzol-yly} plﬁé@ﬁﬁ%-lyl'}fiﬁ@chaﬂor{é

| or o- benzyl)

-6-f 1l uor net h -5-
pi pertaér f@ é ‘{} ?Bﬁ%/wﬁhwg?@e‘g‘?g };361?%%%—%%11)—3‘1{—
[eniditida0R5yliepipxyniat hyl}-Bntan-1-one,

(4- tri fl uor onet hoxy- benzyl)- 3H benzoi m dazol - 5-yl ]

-pip gﬁﬂu(%m&’i_})%@ﬁ?ﬁg{r%ﬁﬁd SF])(ﬁ]t%‘ﬂuBrcﬁneﬂléﬁy ~benzyl)-3H-

chl o o enoxynet hyl -

Sdnpamidazol- aar opipemzing] jyl}-propan-1-ore,

pi perazin-1-yl}-2-phenyl - et hanone, 1-14- [ 3 - (4-

Chlf Ior 10§D ﬂﬁ(&r)o 2-p henoxrzfrneth yl-3-(4- tr1ﬂuorodmethloxy-benz|y}) -3H-

6 uor NOXy mef m dazo 5-y -
eﬁé@ﬁ%&%@k%ﬁrl’@e&’d’r%ﬁ’ OB RANEAEE 1. (4.

[ 3-(4-chl oro-benzyl)

- 6- f | Lpr-06- ﬂu@dmemhyn@tyh;dth)aﬁr@eﬁmomrdatbém beyzy]})-3H-

er.azi I ot o) n -one, WO

%é%&%%?%%@}ﬁ’%ﬁ‘é ?éi}l Hq-(i% 2- phenoxynet hyl -

I -(4-trifluoromethylsul fanyl - benzyl) - JEEI- nbdol %ﬂ:arbo

xyl i ci4-eflebrpid-phenerpeethyl- -(4-tr1 uorOme OXy- enZY)

ﬁ?engln?ﬁ%ﬁ?zoﬂﬂﬁ {-bigspsaetinbtbghaethandnghenoxy et hyl - 1H

-1n e-

5-carboxylic acid cycl opropyl am de, 1-

2-ch] trifl t | -
[ | nisgh g5 et aﬂ%ﬁ?%‘?n%ﬂf@ Btk o R AR b
1bér&oﬁhiﬁhz&450ﬂ§3—§)ima/mb&mdy59m@hoxy propan-1-one,
phenoxynet hyl - 1H-i ndol e-5-carboxylic acid pip

eridi h thyl-3H-benzoimidazol-5-yl]-
2- pheﬂé%)%é?%?? b(eﬁlerl f ul%? grf%teﬁgym%enzyl ) -1 Hindol Y
epipecaairbbyljtétbamgied  but yl ani de,

1- (4- net hoxy- benzyl) - 2- phenoxynet hyl - | Hi ndol e- 5- car bo

xylicyagi Jg (Q%ydréfﬂeﬁ%d) 6 2rRRenophemBktthyl-3H-benzoimidazol-5-y1]-
(2- trlfl oromethy sul fanyl - benzyl)

- pigerariiol 9llseieRARdx9MS ¢~ acid butyl ami de,
1 (4 di f | uor omet hoxy- benzyl ) - 2- phenoxy- net hyl - 1Hi ndol
5- car{adsyidhl@oitenzdy-cHhprogyplemonmnethyl-3H-benzoimidazol-5-yl]-

plperazm-l—yl}-butan 1-one,

N

2-cyclopropyl-1-{4- [6-fluoro-2-phenoxymethyl-3- (4-trifluoromethoxy-benzyl)-
3H-benzoimidazol-5-yl]-piperazin-1-yl}-ethanone,

1-{4-[3-(4-chloro-benzyl) -6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl}-
piperazin-1-yl}-2-phenyl-ethanone,

1-{4-[3-(4-chloro-benzyl) _6-fluoro-2-phenoxymethyl-3H-benzoimidazol- 5-yl]-
piperazin-1-yl}-2-cyclopropyl-ethanone,

1-{4-[3-(4-chloro-benzyl) -6-fluoro-2-phenoxymethyl-3H-b enzoimidazol-5-yl]-
piperazin-1-yl}-3-methoxy-propan-1-one,



2- phenoxynet hyl -1 -(2-trifl uoronet hoxy-benzyl)-1Hi ndo

e-5-carboxylic acid piperidin-1-ylamde
wa-2ptemasyg et hyl -1 - (3-trifl uoromet hoxy- benzyl ) pCiFEPamei11176

e-5-carboxylic acid piperidin-1-ylamde, 1- (2-

fluoro- 5-trifluoro-nmethyl-b en % ) - 2- phenoxynet hyl -

H i ndol e- 5-carboxylic aC|dtg g

2- phetroksmapRptl lc(da rifiupreres W]é\ﬂlfﬁﬂyl‘ @ﬁi&)rl)Hﬁldqlﬁréoqaéboxvhc

- &i@BHBRIde,c acid butyl am de, 2-phenoxymet hyl -

| -(3-trifluoronethylsul fanyl -benzyl)

-1H i cid tyl anmi de . .

. bheegter T A R P b L dngpp-cpebonyic

Hadidh dplleprbpdamblexyl i ¢ aci d pi peridin-1-yl am de,

1- (2, 5-di fl uoro-benzyl)-2-phenoxynet hyl - 1Hi ndol e- 5-ca

r boxy 5 _

o) E% é% 6@11:08611 P %ﬁ%f@g&ﬂﬁ bR 15 00K Ad2AABhyl- 1H-indole-5-carboxylic

2agihevrpprapYlampidel - (2, 4, 5-tri fl uor o- benzyl ) - 1Hi ndol e- 5

-carboxylic acid cyclopropylan1de

L- (8- li(h EROBelOXY-HRRAYD bhencRhRRENN ARty 3 Ehibsiflc acid

acid cycl opropyl am de, 1-

(EE??g gy g?fluoronethyl benzyl )

- 2- phenoxynet hyl - 1H- i ndol e- 5- carboxylic acid

but y| Zuphetegxyretivéieidymifiuoydmethoxy-benzyl)- 1H-indole-5-carboxylic acid
Fhﬂag 2-yl met hyl - 1Hi ndol e- 5- carboxylic acid

bu am de, 1- (2-chloro-5- trlfluoronethyl benzyl)

- 2- phenoxynethyl 1H-i ndol e- 5- carboxyllc id

but y| brtf-aeethaxyebenayly2ophearaymethyl- Bdrizgoly- 52carb0Xth acid butylamide,

phenoxynet hyl - 1H-i ndol e- 5- car boxyl i ¢ acid

CyCI ORIy b ety - 1-(2-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic
4 d| | u ronethoxy benzyl ) - 2- phenoxy- net hyl - 1H-i ndo
fic acid butyl ani de,
1 (3 5 dlfluoro benzyl ) - 2- phenoxynet hyl - 1H i ndol e- 5-ca
r boxy1-(4-difbictomethtoyy-den ) 2-phenoxy-methyl- 1H-indole-5-carboxylic acid

2- Ayl -1-(2-trifluoronmethoxy-benzyl)-1Hindo
q% Egr%%xyflc acid cycl opropyl am de,

2-phenoxymethyl-1-(2-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
piperidin-1-ylamide

2-phenoxymethyl-1-(3-trifluoromethoxy-benzyl)- 1H-indole-5-carboxylic acid
piperidin-1-ylamide,

1-(2-fluoro-5-trifluoro-methyl-benzyl)-2-phenoxymethyl- 1H-indole-5-carboxylic
acid butylamide,

2-phenoxymethyl-1-(4-trifluoromethyl-benzyl)- 1H-indole-5-carboxylic acid
butylamide,

2-phenoxymethyl-1-(3-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic
acid butylamide,

2-phenoxymethyl-1-(4-trifluoromethylsulfanyl-benzyl)- 1H-indole-5-carboxylic
acid piperidin-1-ylamide,

1-(2,5-difluoro-benzyl)-2-phenoxymethyl- 1H-indole-5-carboxylic acid
butylamide,



2- phenoxynet hyl - 1- (3-trifl uor omet hoxy-benzyl)-1Hi ndol
e-5-carboxylic acid cycl opropyl am de,

wa-2pdsmanwy et hyl - | - PCT/EP2005/011176
(4-trifluoronethyl sul fanyl -benzyl)
-1H i ndol e- 5-carboxylic aci d-éyel opr opyl am de,

1-(2-fluoro-4-trifluoronethyl -be ﬁlﬁ .
2- pRerhsryRERHYL A a0t ke dolsrd @rbontic acid
' dofiBmide,- Y| am de,
%ﬁ%ﬁg ynet Ryl - 1- qui nol i n- 8-yl met hyl - 1H- i ndol e-
5-car boxylic acid butyl am.d ) 1T = i acid
2. phdnarREbrTE EopR T e RS g T e«
eySop@ibblaxidé,c acid cycl opropyl am de,
1- (4- met hoxy- benzyl ) - 2- phenoxynet hyl - 1H-i ndol e- 5- car bo

xylig achd cycl I ROQBHRABATIH-indole-5-carboxylic
o) b R g Ry TR indole-carbony
(@idtbutylaoddenet hyl sul f anyl - benzyl )

-1H i ndol e-5-carboxylic acid cycl opropyl am de,

2-phen 14 (R lirB o tylinEthior1-ihéolzAb- Jarbékylinddt dusylamide,
-car %Wi bpé’tryllamygje, ?l

(2-fluoro-5-trifl.uoro | - henzy| _1H-indole-5-carboxyli
. prehb e FyF PO o8 byt Ffindole-5-carboylic
caced siyREdam de,

2- phenoxynet hyl - 1- (4-trifl uoronet hyl - benzyl)-1Hi ndol e

-5-C XV . . he@wy1- 1H-indole-5-carboxylic acid
1-( 2%???%%?%%%%%%%@@%; - 2-Oggﬂenno>¥yrret hyl - 1H- | nd)gi e

- cloprdmiarhide, aci d  but yl am de,

. 1- (4-met hoxy-3-trifluoromet hyl -benzyl) - 2- phenoxymnet hy

| - 1H § nalQli@iRomes ¥hiyt)- 2phehsxyehetbyb piiHadbldes-carboxylic acid
2- phenoxynet hyl - 1- (2-trifl uor omet hoxy-benzyl)-1Hi ndol
ebwyleandexyl i c acid butyl ani de,

2- phenoxynet hyl -1 -(3-trifl uoronet hoxy-benzyl) - 1H-i ndgl

e- 5- carbgxtflis6roalsintyl) 2uphyenamirdethyl-1H-indole-5-carboxylic aci

1- (2, 5-.di fl uor o- benzyl ) - 2- phenoxynet hyl - 1Hi ndol e- 5-ca
rbéwmlge’aci d cycl opropyl ani de,

2- phenoxynet hyl -1-(2,3,4-trifl uoro-benzyl).- i_ndo] e- .
- Cgl‘ b@e@i%homaé&thyl— ]é%tr&bw@wpw ’enzyB—YHEm&c'ﬁ'_e—S—ca(r)boxyﬁc acid

cyclopropylamide,

2-phenoxymethyl-1-(3-trifluoromethoxy-b enzyl)-1H-indole-5-carboxylic acid
cyclopropylamide,

2-phenoxymethyl-1- (4-trifluoromethylsulfanyl-benzyl)-1H-indole-5- carboxylic
acid cyclopropylamide,

1-(2-fluoro-4-trifluoromethyl-benzyl)- 2-phenoxymethyl-1H-indole-5-carboxylic
acid piperidin-1-ylamide,

2-phenoxymethyl-1-quinolin-8-ylmethyl- 1H-indole-5-carboxylic acid butylamide,
2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
cyclopropylamide,

1-(4-methoxy-benzyl)-2-phenoxymethyl-1H-indole- 5-carboxylic acid
cyclopropylamide,



1- (3-di fluoronet hoxy-benzyl)-2-phenoxynet hyl -1 Hi ndol e

-5-carboxylic acid piperidin- |-ylamde,
wa2pdsmaswy et hyl - |- (4-trifluoromethyl sul fanybpeb@rzoobpi1176

-1H i ndol e-5-carboxylic acid N butyl-hydrazi de,

2- phenoxynet hyl -1 - (4-trifl uor oAt hoxy- benzyl ) - 1H i ndo

o orar Doy 0,25 8 Min DU L AR S 1 1indole-carbonyi

i 12a8dd)y! sul f anyl - benzyl ) - 1H-i ndol e- 5- car boxy
?gg%%%%#%ﬁkkbutyl-hydrazide, WD 2006/ 045478
PCT/ EP200

5/ 011176, .- . - s ]
- 32wbeRaBRENN Ky BRIy ek Endels psrrbprianid
8ubta@aboxylic acid N butyl - hydrazi de,
1- (2-di fl uoromet hoxy-benzyl)-2-phenoxy-net hyl - 1Hi ndo

e- 5- xyli ' d AL j 1-1H-indole-5-carboxylic
2- ph3?@%@}Hﬁ?hfﬁr@o?%‘%‘%hm’éﬁ&?’@%ﬁ%ﬁ%@%y| VoI ndol T
acid-cgdopopylamgdaci d N- but yl - hydr azi de,

2- phenoxynet hyl - |- (3-trifluoronethoxy-benzyl) - , 1
1H i pdal 8499 OKYLitGfla6osheliryl Byt~ il dndale decarboxylic aci
(2-c%ﬁ%%§PgW?§%'Iugronethyl-gg%zyl?ﬂ)

<pcloprORBRYHSY hy | - 1H- i ndol e- 5- car boxylic acid
N-but yl - hydrazi de, and all pharmaceutically acceptable
sal t §-(heifleefomdEapesbaizyl-Jppleherymetbyl-gHtindoledhprsbemidic acid
%&%ﬁCte fromthe group consisting of- 6- [4-(butane-

|2V Py | ) - pi perazin- | -yl] -2-phenoxynethyl - 1-(4-
trifluoronmethoxy-benzyl)1H benzoi m dazol e, _4- .

[ 2- pﬂemmﬂmﬁ-trﬁluoromethyl—benzyl)—2-phenoxymethyl—1H—1ndole—5—

(4=t i 5 yl ) -3H benzoi m dazol -5-yl] -
pcf&{)ge"?a&% 438 RS ROMMa R Y ) ST hyl ani de, 4-

[ 2- (1- phenoxy- et hyl . . 5. c aci
S 3 ( @-Ph@@%lﬁgwgﬁrﬁ?&s&lﬂﬂgwt?Q’%fFP%‘é‘ﬁl%'&ﬁﬁ‘n lolesp-carbopgtic acid
-bd&mﬁﬂggine-l-sulfonic acid dinethylanm de, {4- [2- (1

- phenoxy- et hyl)

-3-(4:tyifluor il - ) =y ) b acid
3 (4 Ch LY OTATRAN RN dn St D gl E el s St ac
[ Batflmidd, or o- benzyl ) - 2- ( 1- phenoxy- et hyl)

- 3H benzoi ni dazol -5-yl] -pi perazine- 1-sulfonic acidd

ai et ] 1 =25 ph EIHYhdole-5-carboxylic aci

B e

- giclerepylamide,

2-phenoxymethyl-1-(2,3,4-trifluoro -benzyl)-1H-indole-5-carboxylic acid
cyclopropylamide,

1-(3-difluoromethoxy-benzyl)-2-phenoxymethyl- 1H-indole-5-carboxylic acid
piperidin-1-ylamide,

2-phenoxymethyl-1- (4-trifluoromethylsulfanyl-benzyl)- 1H-indole- 5-carboxylic
acid N-butyl-hydrazide,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)-1H-indole- 5-carboxylic acid N-
butyl-hydrazide,

2-phenoxymethyl-1- (3-trifluoromethylsulfanyl-benzyl)- 1H-indole-5-carboxylic
acid N-butyl-hydrazide,



1-yl'} -phenyl - net hanone, 2-phenoxynethyl- |-

(4-trifluoronethoxy-benzyl)-1H benzoi m dazol e- 5-
woaodsomyd78 c aci d butyl -am de, 2-phenoxynet hyl - PCT/EP2005/011176

(4-trifluoronethoxy-benzyl) -1H benzoi m dazol e-5-

carboxylic acid cyclopropylanf@é: WD 2006/ 045478

PCT/ EP2005/ 011176 -22 {4- . .

[ 6-f I1u@r@iﬂgomm@qﬁb@@9’n@q%/’ll> -_23phenoxy—methyl—1H—1ndole-5—carboxy11c acid N-

1ihkd4promet hoxy- benzyl ) -3H benzoi m dazol - 5-yl ]
E]%lljc%ery;;lzz%in-ei-yI}-phenyl-methanone, 1-14- [ 3-

(4-chl or - benzyl T = - acid N-
S6-f1 h&rg‘ﬂEQ’ﬁﬂ{%ﬁ%WﬁBT%) 25phepgRy st bindolepycarboxylic acid N
pRgrRdrayidd, -yl} -p entan- | -one, 1-{4-

[ 6-T1 uoro- 2- phenoxynet hyl - 3-

(4-trj ] uor omer Boxymt ! j10- AR5 Radtolylic acid N-
- pi peé"gg?nr?ﬂ{nwa-)gd? gcﬁﬁ 6%{}%%13@4%3&}2&1?11 by
dheylrimckatidesal | y acceptabl e salts thereof.

Furt hernore, conpounds of fornmula | selected fromthe

grou pz.?}qé}ﬁsz&lieﬂﬂl-q’f (3-téifia bRsteth et batzyl) 4 1H-indole-5-carboxylic acid N-
(4-trif]uoronethyl sul fanyl - benzyl)

-yl Pesadds - car boxyl i ¢ acid butyl anmi de, 1-
(2-chloro-5-trifluoronethyl-benzyl)-2- phenoxi/m:,)t hyl - 1H _
i ndoj €2 Bhivas-baxiflubmmethylebenyyd)-rphepyxanethy- 1H-indole-5-carboxylic

2- thyl.41-(4-trifluoronethoxy-benzyl)-1Hi ndol
e@?@ﬂ%ﬁﬂ@yﬂ 49%id  butyl ani de,
1aridalhphianoeyeutticallyydcrertaiyb satisdyareathy | - 1H i ndol e- 5- car bo
xylic acid butylam de,

2- phepgxy: thed(a2e Helcbhiponnapichen-franziy grolpicomsditing of:
e- 5- cg%gl%g)f%keécﬁ d - piepcer adi n- 1-yl am de,

2- phenoxynet hyl - - . : 1-(4.

(30t PBFamUgATeDY) g2t ) 7 phenoxymetbyl-1-(4

- Wi Rl BroRy-GanBOR YH i tenzeisiidazole y| ani de,

2- phenoxynet hyl -I-(2-trifl uoronmet hoxy-benzyl)-1Hi ndol

g ) FSJ I-'1 g 232%%#%&@%@-3 —@/-ﬁjiﬂlﬂ)rﬂﬁﬂh%%-%@nzyl) -3H-benzoimidazol-5-yl]-

( piperidnabsalietinydid dithethylpmidsnzy| ) - 1H- i ndol e- 5- car boxy
lic acid cycl opropyl am de,

2- pheqg%ygséﬂ%}ﬁbﬁ-ét@&bt5—(4—Eﬁﬂiid?&ﬁ%ﬁ@xy—bbﬂnfinH-ﬁdﬂzomdddtzol-5-yl]-

e-5-carboxyll c aci d’ cyclopropylam de,

2 pivearoney hrstligaic 1C1(1211¥1FW%V]IaEB$‘gnet hoxy- benzyl ) - 1H i ndol

e-5-carboxylic acid o
{4-[2-(1-phenoxy-ethyl)-3- (4-trifluoromethyl-benzyl) -3H-benzoimidazol-5-yl]-

piperazin-1-yl}-o-tolyl-methanone,

4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl) -3H-benzoimidazol-5-yl]-piperazine-
1-sulfonic acid dimethylamide,

{4-[3-(4-chloro-benzyl)-2-(1-phenoxy- ethyl)-3H-benzoimidazol-5-yl] -piperazin-
_1-yl}-phenyl-methanone,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid butyl-amide,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid cyclopropylamide,



butyl am de, and all pharnmaceutically acceptable salts
thereof, are also especially preferred. The present
wonuenuseor al so relates to a process for the PCI/EP2005/011176
manuf act ure of conmpounds of forrmula | as defined

above, which process conprises 290 2006/ 045478

PCT/ EP2005/ 011176 -23- -N N-R1
i s hyéhodlmorap- Hiﬁh@ig’émﬁthﬂr%&%frﬂfi}ﬁ) m@%ﬁ&ﬁﬂz@r A0 R
&\%&l TR 5- yﬁ Iﬁgeraﬂnol-y}iy_)ihbmi -thbthadorde, Fi RS R5

erein X are as defined herein

oot o 2L So b LS Rt et b1

aNRY4{RL pentad- Rds, R13, R14 and R15 are as defined
here| n before to obtain a compound of formula R~ X R7

Rt - st hphe gy e g B4R MuSronlsh B béa)- A
t@@@)lnnmjags@d pxp(s@)zmemb barien-Roones hydrogen
&%%Caﬁl'prﬁgrrﬁa&‘aﬁpmrlgce‘ﬁtabﬁ@éﬁyﬂf&r&)ﬁ \ ~XR RL70N N

Furthermore, compounds of formula I selected from the group consisting of:

2-phenoxymethyl-1- (4-trifluoromethylsulfanyl-benzyl)-1H-indole-5- carboxylic
acid butylamide,

1-(2-chloro-5-trifluoromethyl-benzyl) -2-phenoxymethyl-1H-indole-5-carboxylic
acid cyclopropylamide,

2-phenoxymethyl-1-(4-trifluoromethoxy-b enzyl)- 1H-indole-5-carboxylic acid
butylamide,

1-(4-methoxy-benzyl)-2-phenoxymethyl- 1H-indole-5-carboxylic acid butylamide,
2-phenoxymethyl-1 -(2-trifluoromethoxy-benzyl)- 1H-indole-5-carboxylic acid
piperidin-1-ylamide,

2-phenoxymethyl-1-(3 -trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic
acid butylamide,

2-phenoxymethyl-1-(2-trifluoromethoxy-b enzyl)-1H-indole-5-carboxylic acid
cyclopropylamide,

2-phenoxymethyl-1- (4-trifluoromethylsulfanyl-benzyl)- 1H-indole-5-carboxylic
acid cyclopropylamide,

2-phenoxymethyl-1- (4-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
cyclopropylamide,

2-phenoxymethyl- 1-(2-trifluoromethoxy-benzyl)-1H-indole-5-carb oxylic acid
butylamide,
and all pharmaceutically acceptable salts thereof, are also especially preferred.

The present invention also relates to a process for the manufacture of compounds

of formula I as defined above, which process comprises



wherein X, R7 and R10 are as defined herein before, in

the presence of sodium hydride with a brom de of
woaommse7\O 2006/ 045478 PCT/ EP2005/ 011176 - 24PB5/ERB00RA11176

/| YV R3 Br wherein Y and R3 to R6 are as defined

herein before, to obtain a compdund of fornmula O

RIOOX R7 NO I-B 4~z RRs R5 and optionally

reacting this conpound, after transformng it into the

free acrd W|H+Nan ani—+R" of the fornmula H NR$R9O VI

wher ¢ jn& RO \are as deﬁar_méq;}[/ya&@geﬁ d@&i‘ahrgem, to
obtain a corrpound of formul a RAN " - - - \
Rectingia @ompognd giformpla R5 wherein X, Y and R3 to R9

are as defined herer n before or V\D 2006/ 045478

PCT/ EP2005/ 011176 R’ ) ere R’ |s -C(O - NR8R9 or
-C(O-0R10, R2 is hyd |s N, eacting a
conpound of for O

R6 \ / R®
R® R*
wherein X, Y and R! to R7 are as defined herein before, with a chloride of formula

CI-R" I

wherein R! is selected from ~C(O)-R*%, -S0,-R* or ~SO,-NR™R" and R'%, RY,

R and R’ are as defined herein before, to obtain a compound of formula

6 3
R
RN/
R® R*
wherein X, Y, R! to R’ and RY are as defined herein before, or

b) where R is <C(O)-NR*R® or ~C(0)-OR and R” is hydrogen,

reacting a compound of formula

0
R

x R
\>___< v
wherein X, R7 and R are as defined herein before, in the presence of sodium

hydride with a bromide of formula



OO RIONONHR3I VII I A NOOYRs R6 whereiny,
R3 to R and R10 are as defined herein before, in the
wonemmasesof an acid to obtain a conpound of PormRR@sO11176
RLO\ NR7 N>~0OI-D YR6 x RB3 R5 R4 and
optionally reacting this con‘po%d, after transform ng
it into the free acid, wth an am ne of the fornula
H NR$R9 VI wherein R$ RORare as defined herein
before, to obtain a conpound of formula O N R7 RAN
RBNO I-E Y R6 R3_4sR5/R4 wherein Y afjd R3 to RO are
as defined herein beﬁore,\ 2006/ 045478
PCT/ EP2005/ 011176 -26 and, \f desired, converting the
resul ting conpound of fRYmul a+Binto a
pharmaceutically acceptable salt thereof.

wherein Y and R® to RS are as defined herein before, to obtain a compound of

0
R10\ )J\CEX R7
O N
o)
I-B
Y—
6 R3
RN\ 7
R’ R*

and optionally reacting this compound, after transforming it into the free acid,

formula

with an amine of the formula
H-NR®R® VI

wherein R® and R’ are as defined herein before, to obtain a compound of formula
0
7
R~ X R
N \
I
I-C
Y—
6 3
R
N7
R R

wherein X, Y and R® to R’ are as defined herein before, or



Thus, the conmpounds of fornmula I can be manufactured

by the nethods given below, by the nethods given in
woOherosaTRl €es or by anal ogous net hods. Appr opr Par&P2005/011176

reaction conditions for the individual reaction steps

are known to the person skille#in the art. Starting

materials are either mrerci al | v, avail abl e or n-.be

pr epareerb R’ iSnﬁ(@éngﬁﬁgé’F U&gég’Q% ﬁ’hés ﬂ%fﬂ‘sané]lsggn ’

| afglkes or by nethods known in the

g@%%ﬁéorge%%ﬁ%fﬁg of conpounds with the general

structure |, particularly conmpeunds ~N N-R11

according to fornula I-a, wheRein N and wherein

R2 is can be acconplished. acgQrdiyg 10 Schene 1.

5- Chl oro-2-nitro-pRenyl am n& (1P is feacted with a

pi perazi ne deg'Ryati er ey one _of the nitr%ﬂen

atons is protect@d w ap am no otecting groudp

(PG, for exanple a ar behyl group

(BOC), an allyl oxycarbonyl

benzyl oxycar bonyl group (Z in

such as 1,4 diazabicyclo 92.202] ort an& ( DABCO) ,

1, 5-di azabi cycl o[ 4. 3. 0] non- e LOBN) and the Iike,

and heated for several hours, |preferably 16 h, in a

solvent |ike DMSO to 150 C to obtain a conmpound of

formula 2 wherein PG synbolizes a protecting group )

such @588, R fER T adlR Y hevascafihablydryin tafore, in the presence of an acid

all%quycarbonx% oup, or a benzyl oxycarbonyl group

(tg)obtarh @ COMRPYR Q%élﬁgpam ne derivative of fornmula 2

is then reacted w.th phenoxy- acetylchloride or an

2-al kyl - 2- phenoxygcetyl chl ori de under basic conditions

(for ~exanplri%b i pegnan_rxcesR’ anount of

triethylam ne) Yo ol a ound formula 3
0 _7- t he next step
is alkyl at ed th an

wherein R is hydroge

the am de of fornula

appropri ate benzyl bromi de of pyridyl net hyl br oni deP

(commercially avail abl e accessi bl e by net hods

described in refere Ret hods known in the

art, as appropriate). ntroducti on of the benzyl

group or pyridyl nmethyl_sgrougpasmust be carried out

under mld conditions,Rme firhd it convenient to use

cesium carbonate (Cs2C33) in DWMF simlar to the .

et hod, ggidlp edetiny agecatiparind, o Gmyfortiegi Ko i free acid,

42(8), 12 6-%%1?. Iﬁe reaction can be carried out at a

t BRHAnATYRE oLy ™Y C after cooling to room

tenperature the conpunds of fogmula 4 precipitate. The

benzi nmi dazol e conpounds bFNRoRmula 5Vre then forned

by reduction of the nitro group of the conpounds of

for mul g 4.1 R LOERAUTLAE oL@ divieRsn byfory bbatn Ororbmiert formula

benzi M dazof e is reaction can be carried out in one

step by using tin(hl) -chloride and WO 2006/ 045478

PCT/ EP2005/ 011176
R\N

.
N R
A\
|
e L0
Y

resence of a base

RG

Wa
R® R*

wherein Y and R® to R® are as defined herein before,



- 27 aqueous hydrochloride (IN) in DVF. Under the

acididc conditions the am no protecting group (PG
woameausosbe cl eaved. Schenme 1 N02 NO 2 \ NO2 PCYAEP2008/011176

NH2 rN/ NH C NH2 R7 PG NJ PGN 2 30, Ph PG =

protecting group R7 = H or IovVe7r al kyl |\|02R3\ R~ |

/\ ~--~~NN-~N\ NOPh P ~QY Rs . HNJ

vangl, %emr@ conpygriingthe pesplfing cgmpou: R’f}‘i] ula] iptqop pharmaceutically
Rktépwblesatt thedeof.Rs Ra |-a I n the final step the

conpounds of formula 5 can be react ed vvith t he

I’argg:] ?ﬂlb %r?élag t::flg % 9311 %% 5% gY @‘ﬁ tﬁ%des iven

(lova®y- tﬁi B}eﬂRil.CB given an Ehewezﬂmpb@l ohby @naﬁogmeﬂs oxeshodsr Appropriate

S Ay A Bt
he ertsﬁreﬁm%sma’teﬂplé@rm Iy @sgitablsyprcan bp grepared by

CRaktho@6laldgcts t6 Qﬁ%étﬁﬂ@ﬁgi%ntlfeﬁ)w Br & the @kaeplks b thods kn
di G Ior(a)rret%wane (DCM . The acyl chlori desﬂﬁguﬁfoﬂéﬁ;{?e ocs snown

JRItEF #des or ami nosul f onyl

The synthesis of compounds with the general structure I, particularly compounds

—N N—R"
_/

according to formula I-a, wherein X is N and wherein R? is can be

accomplished according to Scheme 1.

5-Chloro-2-nitro-phenylamine (1) is reacted with a piperazine derivative wherein
one of the nitrogen atoms is protected with an amino protecting group (PG), for
example a tert-butyloxycarbonyl group (BOC), an allyloxycarbonyl group or a
benzyloxycarbonyl group (Z), in the presence of a base such as 1,4-
diazabicyclo[2.2.2]octane (DABCO), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) and the
like, and heated for several hours, preferably 16 h, in a solvent like DMSO to 150 °C to
obtain a compound of formula 2 wherein PG symbolizes a protecting group such as Boc

(tert-butyloxycarbonyl), an allyloxycarbonyl group or a benzyloxycarbonyl group (Z).

The 2-nitro-phenylamine derivative of formula 2 is then reacted with phenoxy-
acetylchloride or an 2-alkyl-2-phenoxyacetylchloride under basic conditions (for
example by using an excess amount of triethylamine) to obtain a compound of formula 3
wherein R” is hydrogen or C.-alkyl. In the next step the amide of formula 3 is alkylated
with an appropriate benzylbromide or pyridylmethylbromide (commercially available or
accessible by methods described in references or by methods known in the art, as
appropriate). The introduction of the benzyl group or pyridylmethyl group must be
carried out under mild conditions, we find it convenient to use cesium carbonate
(Cs,CO3) in DMF similar to the method described by Wang et al., J. Org. Chem. 1977,
42(8), 1286-1290. The reaction can be carried out at a temperature up to 110 °C, after

cooling to room temperature the compunds of formula 4 precipitate.

The benzimidazole compounds of formula 5 are then formed by reduction of the
nitro group of the compounds of formula 4 to the amine followed by cyclization to the

benzimidazole. This reaction can be carried out in one step by using tin(II)-chloride and



chlorides are either comercially avail able or

accessi bl e by nethods described in references or by
wortdspds47Bknown in the art, as appropriate. W PCT/EP2005/011176

2006/ 045478 PCT/ EP2005/ 011176 -28 The synthesis of

conpounds with the general stfucture I, particularly

aqu%%(ln”poyu ds aﬂge::()&g(‘b%to fo %1418&(’{@?%31%53@%%8%“1%

gpgngGphﬁﬁﬂﬁﬁb@ﬂ&ﬁ@dlng to Scheme 2. Schene 2 O _ O _

OXO/ RI\OXO/ 1111~1|\I}R7NR' Y- R6 R3
6 7R R4 OO RAY! 10: I X0Il/ RN' ~N
R 6Y—3R~'H6Y—3%Eﬁn?§ R R549RR4
I-b 8 The indole or ben2|n1q?%ole derlvatlve of
f oryrulva, 6 can be al kyl at ' an approprlate
bram_d-e_,or pyri yI | br om-de—wit h t

cra~strqpg base such asVsodi uhithydr oxi de (hb
potassiun1hydroxiﬂ%N%£iior preferably, o
hydride, to yield a conpound of fornula 7 The
redction can be carried But in a solvent |ike T¥E or ©~pn
di oxane at a tenper L Optionally, -t
of formula 7, wheré?%qégﬁaéfgﬁlfles ClL 7- algylh%ggﬁiﬁmn
transf or ned |nto the respective carboxylic acid hy
heating it with a 1M NaCH or 1M KOH sol uti on. find
it convenient to use dioxane as a solvent and a
tenperature of 50 C for several hours. The carbdxylic
acids of fornmula 8 can conveniently be transforned to
the respective am de through coupling wth ap.aniag 9Ra

wherei n R8 ang R ar erdef i ned /ﬁi:]fN \
Jf:[H N N Y
r”\N Ph paN_J R Y A
L) oY
RS ©/O R

In the final step the compounds of formula 5 can be reacted with the appropiate
acyl chlorides (CI-C(0O)-R'%, R has the meaning as defined herein before), sulfonyl
chlorides (Cl-SO,-R'?, R™ is a s defined herein before) or aminosulfonyl chlorides (Cl-
SO,-NRM™R', R™ and R" are as defined herein before) in the presence of a base such as
triethylamine. The reaction can be carried out at room temperature in a‘solvent like
dichloromethane (DCM). The acyl chlorides, sulfonyl chlorides or aminosulfonyl
chlorides are either commercially available or accessible by methods described in

references or by methods known in the art, as appropriate.



herein before (either commercially avail able or

accessi bl e by nethods described in references or by
wortdspds47known in the art). The internedi ate ofPCcrmPmetaliize
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The indole or benzimidazole derivative of formula 6 can be alkylated with an
appropriate benzylbromide or pyridylmethylbromide with the help of a strong base such
as sodium hydroxide (NaOH), potassium hydroxide KOH or, preferably, sodium
hydride, to yield a compound of formula 7. The reaction can be carried out in a solvent
like THF or dioxane at a temperature of 0 °C,

Optionally, the ester of formula 7, wherein R' signifies C,.;-alkyl, can be
transformed into the respective carboxylic acid by heating it with a 1M NaOH or 1M
KOH solution. We find it convenient to use dioxane as a solvent and a temperature of 50
°C for several hours. The carboxylic acids of formula 8 can conveniently be transformed
to the respective amide through coupling with an amine 9 wherein R® and R® are defined
herein before (either commercially available or accessible by methods described in
references or by methods known in the art).

The intermediate of formula 6a wherein X is CH can be prepared according to

scheme 3 by binding a 4-amino-3-iod-benzoic acid ester 10 to a Tosylchloride resin (PS-



caesiumsalt is then dissolved in DM and reacted wth

allyl brom de. The reaction can be carried out by room
woenpeastrgre. WO 2006/ 045478 PCT/ EP2005/ 011176 PCTAB2008/011176
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appropriate benzyl am ne or py??dylnethylanine
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In the next step, the resin bound ester of formula 11 is reacted with the respective
phenyl propargyl ether in the presence of a base such as triethylamine and catalytic
amounts of Cul and bis(triphenylphosphine)palladium(II)chloride to obtain the resin
bound indole of formula 12 which is finally cleaved from the resin by treating it with
tetra-N-butylammoniumfluoride (TBAF) in a solvent like THF at a temperature of 70 °C

for several hours.

Scheme 3
o 0
(o]
N
\

The synthesis of compounds with the general structure I, particularly compounds
according to formula I-c, wherein X is N and wherein R is ~C(O)-NR®R® or ~C(0)-OR™

and R? is hydrogen, can be accomplished according to Scheme 4.

4-Fluoro-3-nitro-benzoic acid allyl ester (14) is prepared by transfering 4-fluoro-3-
nitrobenzoic acid (13) with caesium carbonate in ethanol into the caesium salt. The
caesium salt is then dissolved in DMF and reacted with allylbromide. The reaction can be

carried out by room temperature.
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I-c The amne of fornula 15 is then protected with an
wamosm4p17et ecti ng group (PG, for exanple a PCI/EP2005/011176

tert-butyl oxycarbonyl group (BOC), an allyl oxycarbonyl
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The amine of formula 15 is then protected with an amino protecting group (PG),
for example a tert-butyloxycarbonyl group (BOC), an allyloxycarbonyl group or a
benzyloxycarbonyl group (Z). Preferably, a tert-butyloxycarbonyl group (BOC) is
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Tt will be appreciated, that the compounds of general formula I in this invention

may be derivatised at functional groups to provide derivatives which are capable of

conversion back to the parent compound in vivo.

As described above, the compounds of formula I or pharmaceutically acceptable
salts thereof can be used as medicaments for the treatment and/or prophylaxis of diseases

which are associated with the modulation of the CB1 receptors.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.
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dependency and nicotine dependency, with obesity being especially preferred.
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compound of the present invention include: fluoxetine, fluvoxamine, paroxetine and

sertraline, and pharmaceutically acceptable salts thereof.

It is a further preferred object to provide a method of treatment or prevention of
Type II diabetes (non-insulin dependent diabetes mellitus (NIDDM) in 2 human which
comprises administration of a therapeutically effective amount of a compound according
to formula I in combination or association with a therapeutically effective amount ofa

lipase inhibitor, particularly, wherein the lipase inhibitor is orlistat. Also an object of the
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Method for Testing Task Learning and Spatial Memory

The Morris Water Maze is routinely used to assess task learning and spatial
memory (Jaspers et al., Neurosci. Lett. 117:149-153, 1990; Morris, J. Neurosci. Methods
11:47-60, 1984). In this assay, animals are placed in a water pool which is divided into
quadrants. One platform is hidden in one of the quadrants. The animal is placed in the
water pool and is expected to locate the hidden platform within a predetermined time.
During a number of training trials, the animal learns the location of the platform and

escape from the pool. The animal receives multiple trials in this task. Total distance
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The affinity of the compounds of the invention for cannabinoid CB1 receptors was
determined using membrane preparations of human embryonic kidney (HEK) cells in
which the human cannabis CB1 receptor is transiently transfected using the Semliki
Forest Virus system in conjunction with [3H]-CP-55,940 as radioligand. After
incubation of a freshly prepared cell membrane préparation with the [3H]-ligand, with

or without addition of compounds of the invention, separation of bound and free ligand
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To test the ability of compounds of formula I to decrease food intake, 8 animals
were used in a cross-over study. Rats were individually housed in Plexiglas boxes with a
grid on the floor and a paper was placed below the cage floor to collect any spillage. A
food dispenser (becher) filled with a pre-weighed amount of food was presented to them
for 2h. At the end of the food intake session, rats returned to their home cage. Each rat
was weighed before the start of the experiment and the amount of food consumed during

this 2h food intake session was recorded. Either various doses of test compound or
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gelatine capsules). Suitable carrier materials for the production of solutions and syrups
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are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and

vegetable oils. Suitable carrier materials for suppositories are, for example, natural or
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poIyé%ﬁgﬁ%ﬂ%ﬁg%§gg%ékgﬁggggﬁﬁu%ose deﬁi,a ?%es. Usual 4
Stopbiving egents, Preosermaroviegagents talis oranaagheHsppis gressure,
@Al SubsEARS SHIEMEYers, cBREMME A AQSAASagents and antioxidants come into
flavaour-1nproving a g;ﬁs, salts for varying the
sontideratipn asphargiace a&yU8REst ances, sol ubili zers,
colorants and nasking agents and antioxi dants come. )
into TH‘eQib‘Sil%&i‘f glid @mmsindb af fommel | @alvagdyitviamide limije depending

dos .of t co d . 2.1 : et d
ISRt R GEMEAY Do e 1l JYALIQCRToHRIbnUrHAY fhicat an
ahaicdelofddmitigraipe, antwilhef ¢avasey belfitied tathgindigdugrequirements
LA% 87 i hy HoSdge ¥ hOGUt 1880 008 holg, especiall
TG0 A, e e sdom o il
i apoghit bo R} migcapags 1@g§@p51¢gptl%lpqpeﬁ ORSEVELtHG sease an
%g% @%is@%h@ﬁﬁé&bkﬂleﬁ@pm%on@%ﬁﬁ@ cadlt pe adiminittefedtvdth one or

.comes into consjderation. Depending on
S@V@Q?Q@Yéps%gﬁ émth@é:’agbi g’n%go?ﬁ%uﬂgéci se
phar macoki netic profile the conpound coul d be
adm 1Mlsd ghisghavditicalgnepavatiorsevavaiiendlyidoytaioalayd 1cat0mag, preferably
e g in 1 tq)3(93§ﬁﬁﬁb i1 The pharmaceutica
p?‘B%P%%P%%%I%%nvenlent y contain about 1-500 ng,
preferably 1-100 ng, of a conmpound of formula |I. The
follomﬁn%)exanples serve to_illustrate the gresent detail
i nvenThofellowingsxamgles sgrye to Mpgyate the PresRpipRrntiqgp more detail.
;\gﬁ%@,ql&«%véﬂ, Abiintdnded EPRAILIIR sadhe iNannafannéxanpl es

mass spectronetry; |SP = ion spray (positive
ion), corresponds to ESI (el ectrospray, positive
ion); nmp = nelting point; = dichl oromet hane, DI C =

N, N - Diisopropyl carbodiim eﬁnﬁl EA =
di i sopropyl am ne, DVF = di nethyl formam de, DMSO =
diviget ydssspletooinelery; I88E]ion spray (positive ion), corresponds to ESI
L gLvls 363,658 " DRRIRHE BN dikFl §@imethiER} DIC = N,N-
A %/%%6 &%Wplosglvg%‘@}é}r@ot frh:ga,zr% ﬁ%g,l TEA =_trjethyl amne, ..
TBopropplekofimisie: DIk iispRIopgeiee, DM D dinefhylformamide,
O TANBEH 2Okt ANl fbx vk EINCINE 1 Nthyl €3(Badieddiysilaminopropyl) carbodiimide;
uroniumtetrafl uorob orate. e . AT = N-
HOBt = N-hydroxy-1,2,3-benzotriazole, TEA = triethylamine, TBAF = tetra
butylammoniumfluoride, TBTU = O-(Benzotriazol-1-y1)-N,N’,N’-tetramethyl-

uronium-tetrafluoroborate.



WD 2006/ 045478 PCT/ EP2005/ 011176 -41 Exanple 1
6- (4- Met hanesul f onyl - pi perazi n- |-yl)-2-phenoxynet hyl -
wO-206A45478 f | uor onet hoxy- b enzyl) -1 H b enzo paraazombe11176

Step 1:
4- ( 3- Ami no- 4- ni tro- phenyl ) - pi p‘e’%]a‘zi ne-| -carboxylic
acid tert-butyl ester A mxture of 2 g (11.6 mol)
5-chl oro-2-ni tro- phenyl am né@lﬂ—%@ g (11.6 mmol)
pi perazi ne-|-carboxylic acid tert-butyl ester and 1.3
6-(4-Mdahamestlfonk]-pipb @ino1 -yb)-2yphlnofyznhd] 1 - e trifieyrdmethOxy-

ated.to 150 C for 16 h. The m xture was
pngoeﬁl% oh gnéggra}d%%d\?vater and extracted with 250 m
ethyl acetate. The enmulsion was filtered through
ddeplli te and the aqueous phase was extracted with
2x200 m . The conbined organic phases were washed
V-5 A2%H 0L FtroMBh &y 1) &ﬂpeﬁﬁnw 1t DESERe aé!ﬂ(ilert—%\ﬁﬂﬂ’ eiat ed

u

to dryness. The residue was purified with col Um

{ i l.ut.i it t hyl
R TR HEAR I Chriaib s GlonE 2k BTG 2o (15 6rrmed)
sgiberdzind3¢ tatbY)xylic 3Ad t&t-bivkyHpster a8ideipd 2(11.6 mmol) 1,4-diazo-

=.[ 47 Nht,r Q- 3= ( 2~ n et wl am z .- erazin
Sipidp ot RO RN AR ASD AR )P ARG e was
(Buredrpmio)200 ml water and extracted with 250 ml ethyl acetate. The emulsion was
- - d - - I -
G DRI QPR 5)%“1?%%?@%%%%%??“% 206l The
RerhergRyic Paptes Werravasher with 2g1Q0ml watepnsiried with MgSO, and
:dvlapéﬂatétd&mdﬂﬁldsﬂ TEO r@idu@_’lvilﬁas \pﬁﬁﬁ?& withedluhn Elﬁ%ﬁlatct)gra hy on silica
erat.ur or m n. xt.ure was gevaporated,
R e B ot e 6 et s lay SShia Ms(se):
vidtpe@imY.h 2x50 m 0.1 M Na2C33 aq.. The conbi ned
aqueous phase was extracted with 2x100 mM DCM The
Cﬁ%&ned organi ¢ phases were dried with MgpSO and
evaporated to dryness. The residue was purified over
silica eluting with ethyl acetate/hexane 1/1 to %;iteld

1-15Nitro-$1(2-phenery-rpssylaiing -Rhenpduniperazing d tdaghoxgl jagid tert-butyl
NB{e-SP): 455.3 (MH)-. Step 3: 4-{4-Nitro-3- |

(2- phenoxy-acetyl)-(4-trifluoronethoxy-benzyl) -am no]

_e@hen l}&é éﬁ ]gé gf £1%gx|?oqul-éé-%igg—ﬁ%%y%én%)Eﬁlraettr_azblgg-%l—carboxylic acid
Aeftdunyltester, B-792 g S0 axiyi oD pheydsgatand chiphiie yhil 2.2 g (21.7 mmol)

i zi.ne- 15 | i.C..aCl rt-butyl ester, 1. .
ALEBEAREE 24 B0 el LA U308 S
awstevpiidrated ene L Hdmy) DEaV zvere didsdi Dee ¢rgomirpheseardsyashed with 2x50
%Pk FPNB)CONaf: The combined aqueous phase was extracted with 2x100 ml DCM.
The combined organic phases were dried with MgSO,4 and evaporated to dryness. The

residue was purified over silica eluting with ethyl acetate/hexane 1/1 to yield 1.15 g (81
%) of the title compound as yellow solid. MS(ISP): 455.3 (M-H)".

Step 3:

4-{4-Nitro-3-[(2-phenoxy-acetyl)-(4-trifluoromethoxy-benzyl)-amino]-phenyl}-
piperazine-1-carboxylic acid tert-butyl ester

A mixture of 1 g (2.19 mmol) 4-[4-nitro-3-(2-phenoxy-acetylamino)-phenyl]-
piperazine-1-carboxylic acid tert-butyl ester, 1.07 g (3.29 mmol) cesiumcarbonate and
0.79 g (3.29 mmol) 4-(trifluoromethoxy)benzyl bromide (commercially available) in 6.6
ml DMEF was stirred at 110 °C for 2 h. After cooling to room temperature the precipitate



m DMF was stirred at 110 C for 2 h. After cooling to
roomtenperature the precipitate WO 2006/ 045478
WOCIER2A005/ 011176 -42 was filtered of. The reeraee00s/011176
was used without further purifigcation. The title
conpound was isol ated as brown %50l i d (0.39 g; 37 %.
nggé%gp) @ ,QleG 3%h§5/¥efs¥fugl%vgé gge?IPWﬁiqut _fvlthelr purification. The title compound
(Wad ikdlited ¢ BrovtXii {080 zy37) %) HMBESR) 65106 el ™ A
m xture of 390 ng (0.62 mmol)
4-%4- nitro-3-[(2-phenoxy-acetyl)-(4-trifluoro-
e BéXy- benzyl) -am no] -phenyl}-piperazine-
1l-carboxylic acid tert-butyl ester, 837 ng (3.7 mol).
t 24RhEngxyotethliccpiparapipdFat-&- (driniflporprathe- oyl igl-beproifyidazole
m DVF was heated to 110 C for 2.5 h. The m xture was
t f eatRe WE 340 AN (B2 HBoly at{ulnibas.a-F(z?énsx;t-mqﬂp@-mﬂadao-
0
T

T e I acst atey The combi ned Qr 8Dl ¢, IBSERcver, 857 mg

eyRpamaslpan D) - dilyndsdchydhee 4nd 3.2 nd ddpdChal. wa 30 g EIMF was heated

VYVIQt m\%&sfg{u #g ’f}]le bg%) lfjﬂrg'ﬁgl!'fg &%@!St?%té%m q\?egtég% lﬂ%kll/gas% a%[a extracted
mivith 3000l eByl3icatgtel 0ha cwmbin)ed organic phases were washed with 2x50 ml
2%&&?,%%@%}?8@% Qﬁc?@f f H?%d foydr?{rl]!legg.’ﬂf he title compound was used

tri Xy-benzy enzi azole, 17
(@ithsutfirethyr pretfteasion i hsrapPSeCERTGHTRIE eﬁ% 83116& P): 483.4
yptriethylamne in 1 m DCMwas stirred at room

tenperature for 1 h. After evaporation of all

vol atiles the residue was taken up in

ac®Pchitril e/ DMF and purified by preparative HPLC on
reversed phase eluting with a gradient of

agehdmireof L& 3 g\t emmady 2-pheevaputhylGapipozinhe yhi déduct

f ti N '

I\/rg(l @?&%&%&?—?@Pﬂ&%ﬁ;ﬂ&}zﬁ%@%@%ﬁzﬂe}ﬁ% W 15"@1%161'55 BletHa@dsulfonyl _
2 cHloeide xydritd hyig {6 nphele trgthyamingip 13l DCM was stirred at room
g?ﬁﬁe}{l%uryégfog T8l R¥ler BRREWbn bfab onzlesiiRagad @ waltelenhip in

[ eoetpritel3ME cad pryified by propRTRGFB REL A1 2SS Fhasgriifipg with 2
- RRERH: bf adtdittrad] Weted-/dfedr keapplratibnadfithle pridictfindyions 4.2 mg of the

ester According.to th edur i bed for the

CyEreTpeted e T BT e i o e |

(2- phenoxy-acetyl)-(4-trifluoromethoxy-benzyl)-am no]

- phiemyikdiateilper azi ne- 1- carboxylic acid tert-butyl

ester) the title conpound was synt hesi sed from 4-

[4-wi LrQ-3-i1 1 ¢ o in-1-yl-1-(4-tri ethyl-benzyl)-1H-benzoimidazole

(%—%}%eﬁg&@?tgzle? ;?ﬂ%ﬁ? Zr%%f-%#e%y?ﬁ%f%%r aZi ne-z?,-)car boxyl i

c acid tert-butyl ester and 4- trifluoromethoxybenzyl

brSé?d He (commercially available) in 42%yi el d.

M5(1 SP): 614.6
4-{4-Nitro-3-[(2-phenoxy-acetyl)-(4-trifluoromethyl-benzyl)-amino]-phenyl}-

piperazine-1-carboxylic acid tert-butyl ester

According to the procedure described for the synthesis of Example 1/ step 3 (4-{4-nitro-
3-[(2-phenoxy-acetyl)-(4-trifluoromethoxy-benzyl)-amino]-phenyl}-piperazine-1-
carboxylic acid tert-butyl ester) the title compound was synthesised from 4- [4-nitro-3-
(2-phenoxy-acetylamino)-phenyl]-piperazine-1-carboxylic acid tert-butyl ester and 4-
trifluoromethoxybenzyl bromide (commercially available) in 42% yield. MS(ISP): 614.6
(M+H)™. :



(MrH) +. WO 2006/ 045478 PCT/ EP2005/ 011176 -43- Step 2:

According to the procedure described for the synthesis
wohodswampe 1 / step 4 (2- PCT/EP2005/011176

phenoxynethyl-6-piperazin-I-yI-%-(4-trifIuoronethoxy-b

enzyl ) - H benzoi m dazol e) the “Hile conpound was

synt hesi sed from4-{4-nitro-3-[(2-phenoxy-acetyl)-(4-
$tep 21 uor omret hyl - benzyl)

- am no] - phenyl } - pi per azi ne- 1- carboxylic acid
A&ddraiigtey theqsrbesdureideteribedsiutie synthegindf Biagride hhefen 4dr

i thout further purificat]angl | HVBergbBRidazole) the
e e choyl s ’
tiflb eorapyumet Wyl synthesipidofmomz H-nitsp-3-1 (3-phenexdi tHa£81 e

t 1. A-5{ . 3-nl A _BRARNE- ReRbykylicaaid tert}butyl ester
gfﬁ%F??%ﬁlkéﬁéﬁP g%?%gﬁgaﬁgr?ﬁ?-c r box %%E?acigl onsecutive ste
tinder-reduapive églncbﬁom&:w‘éﬁeﬁi@“ ut Wé?hﬁFB 100 8 15 BT P-
%/fgqg}ijglgsg,yﬂmquﬁs of Exanple 1 / step 3 (4-{4-nitro-

&Z-phe oxy-acetyl)-(4-trifluoromethoxy-benzyl)-am no]

HRER 1?@éfperazine- | - carboxylic acid tert-butyl

ester) the title conpound was s¥nthested from 4-

[14B dtizylF D-pBenoxymethyl-6-piperazin-1-yl- H-benzoimidazole

(2- phenoxy- acet yl am no) - phenyl ] - pi per azi ne-1 - car boxyl i
gcfd tert-butyl ester and benzyl brom de

%Eéhﬁercially available) in 84%yield. M5(1SP): 546.6

MtH) +. Step 2: According.t he prpcedure descri .
§4e%3}:23¢@23§5@?p}§§p§y- 6?69%65‘%%‘}@ —%n}trcgpgfjnyﬁg?lﬂerazm%— 1068 oxylic acid
Qg}%wlgﬁ@pyl -6-pi perazin-1-yl-1-(4-trifluoronethoxy-b
enzyl )-H benzoi mi dazole) the title conpound was
synt hesi zed from : . _{4-nitro-
Lgc{cg;cﬁpé %oo‘rglg pf%pgwgndg)s(cg_baeg g?rytpg %nr% szspﬁé%a{;rlnfﬂ_e 1/ s’fep 3 (.4 {4-nitro
(- pergizhoey-heatd)-bb uyfliaromethxy-depzpliegpinal sehepyliesrazine-1-
reducti.ve . L1 ' hésied from 4-[4-nitro-3-
S PSS fynigen s e
(enoxectylatning) trRhen R DResRER}SHROSTHS 5B S iGP U hgter 20
S‘r}/e%ﬂl%gi)ﬁicfg (GNP Sllylavhil #16Hn B4feyilaEnISHSP): 546.6 (M-+H)™.
enzi -

azo derivatives have been synthesised from
2- phenoxynet hyl - 6- pi perazin-| -
y¥er2{4-trifl uor omet hoxy- benzyl ) - H benzoi mi dazol e,
2- phenoxynet hyl - 6- pi perazi n-1 - _
yAccl)'rﬂiﬁFM iHfel procedined degtrilizdrfoy the-sppthpsinofdixemple bl gt (2-

B A A S L e benzyl)-H-benzoimidazole) the
pP%%%ﬁ“ﬁ&W?@"&’} e_r% Z0i lm%gé%ﬁc?éo'rgﬁtémt (le) e?gsgciﬁn&glml ;ZO el)]
caldaypoundaeistyuthieszdddeon - naitror 3 FrRReniy-AcgiiaRgP) P ;nY -
chiorl, 48 A, hogicatade bter dndeF heluceseitdrslitioms and use
%Wélltalzg% ! ?}ar%ng)gllhgagﬁdceﬂtlbu‘fﬂ - dnde c

gw_it out further purification ir‘;Jl 31% c%gsen%rltli?eeste%).( Wisel")%%% &%Qﬁ}?{e

According to the procedure described for the synthesis of Example 1 / step 5 further
benzimidazole-derivatives have been synthesised from 2-phenoxymethyl-6-piperazin-1-
yl-1- (4-trifluoromethoxy-benzyl) -H-benzoimidazole, 2-phenoxymethyl-6-piperazin-1-
yl-1-(4-trifluoromethyl-benzyl)- 1H-benzoimidazole or 1-benzyl-2-phenoxymethyl-6-
piperazin-1-yl-1H-benzoimidazole and the respective carboxylic acid chloride or the

respective sulfonyl chloride as indicated in table 1. The results are compiled in table 1

and comprise example 2 to example 20.



WO 2006/ 045478 PCT/ EP2005/ 011176
MV Nanme Starting materials (MH)found 6-
2- phenoxynet hyl
(4-trjfluoromethoxy 2 602.2

wO-2606/0fBITY | ) -
pi perazin-1-yl]-2- 1-yl-

phenoxynet hyl -1 - (4- bnndzyl) - 1+b

enzoi m dazol e 603. 3

-44 Table 1 ~ No.
[4- (butane-
- 6- pi per azi n- PCT/EP2005/011176

trifluoronethoxy-b enzyl) 1H eqzoinidazole but ane-
| -sul fonyl chloride (conner 22y avail abl e) 4-
[2-n [=YaVa WAVE =3- - _yl Rhlhﬂr27LI’L
tiri fliuor onet ho benzyl) 1-yl-1-(4- trlfluoronethoxy 3| M+H)*
q8%0.24 MM pelNe®eni dazol - 5-yl ] { Starting materials d
benzyl) 1FFben20|n1dazoIe 590*4 plpera2|ne I-sulfon@un
et+eratd t n"ejthl'—‘rylamﬂG 'ulfaru 1 ¢h ITCLII_yI ar-de
hl orji de (jconmercial ly avai | )Bephenoxymethyl—6 p1perazm-
-(4-benzeﬁ%§ﬁ(@§ﬁ -1-spliomdho WF 4tn nm zin-
i perlazi n-|k &%ma -4y - 1- (4- r onet 15%622. p
:zen#i%??gt )%yf Y1) - bet@ylz)olfhhﬁamhed@.@& AP
tir fl h " -~ and| hggpzenesul fonyl chlorid o3
1F+benzoin1mﬁmohﬁnﬁhaqnbﬂmybll avai_| abl e)
E-phenoxyneﬂg%f)I Q”Rﬁgﬁé zi n- P%Bﬁéﬁdx Wymkgnkn-
1-yl -{1- (4-]t uor onet hoxy- lwmmwpasaiammyl
Henzyl) - 1FLben20|n1dazoIe 5 6 6.2
perazi n-|L-yl J- I-(4- and 637 : _
t[rifljuor onef Efg}lxerpo ﬁn)éjc})y sRhe 191M?ﬂﬁ%§ﬂr@ewrazm-
1H benzoinid orrde c¢mq¢qm4ﬂdﬂﬁoaﬁﬁah@g}e) WO
4006/045478rifCor ERIDOS DATI6| | - 4 o e N5, M Nare
StaAr ti589 eS8 IRl Stmb bl 5-y1]- R4 590.4
. . ] ., | and dimethylaminosulfamoyl
piperazine-1-sulfonic acid ) .
i i chloride (commercially
dimethylamide )
available)
6-(4-benzenesulfonyl- 2-phenoxymethyl-6-piperazin-
piperazin-1-yl)-2- 1-yl-1-(4-trifluoromethoxy-

4 | 622.2 | phenoxymethyl-1-(4- benzyl)-1H-benzoimidazole 623.4
triftuoromethoxy-benzyl)- | and benzenesulfonyl chloride
1H-benzoimidazole (commercially available)

2-phenoxymethyl-6-piperazin-
2-phenoxymethyl-6-(4- 1-y1-1-(4-trifluoromethoxy-
phenylmethanesulfonyl- | benzyl)-1H-benzoimidazole

5 |636.2 | piperazin-1-yl)-1-(4- and 637.4
trifluoromethoxy-benzyl)- | phenyl-methanesulfonyl
1H-benzoimidazole chloride (commercially

available)




found 2-phenoxynet hyl - 6- pi perazin

2- phenoxynet hyl -6-[4- |-yl-1-(4-trifluoronethoxy-
woORalewemas 2- sul fonyl ) - benzyl) - 1H benzoi m dacolEe2®5/011176

636.2 piperazin-1-yl]-1-(4- and 637.3

trifluoronethoxy-benzyl)- 2- rreT‘%ﬂ/‘I benzenesul f onyl

HhTum,me%%4MQHQ&4ummﬂuau44wmlamp\
4- Henoxynet hyl - 3- 2- phenoxynet hyl pi perazi nr(M+H)*
( QrHﬂVBcT$ﬁéFhoxy- 1-y|-1-(4Sﬁ¢mmgmﬁﬁ%ﬁ§thoxy found
henzyl) - 1h benzoi m dazol e 7 524.3 benzyl)-3H 525.3 oun
and—benzgr-m-dazot—5—H}——ptperazt-i—t—H—et-hanone
dcetyl chljoride chloride (co Tﬁm’rxenam‘nyeth)dsﬁ p@bfae)n
1- {44 [ 2- 5 2-phe a2|n-
(4-tniflu ﬁeéﬁﬂiﬁﬁﬁﬁﬂg 45 4 trlf oroné?ﬁ
§38. 2 benzykolug- %'éﬁlf@l}’ )oenzy perzpl) b]éﬁi?&nmldmp]@
339. 2 6361 %ﬁﬁ&bmﬁ Jy&ﬂ] 1= pera?hﬁa and propi onyl 637.3
Ehlorlde ﬁ ﬁ %%S ﬁ]gally vallable
1- {44 [ 2- 4HEHS V] I n;; HereslionPer azijn-
(4-tnifl uqu@{nbt:immynda;koul - 1-( 4clﬁlbnﬂé (naneichixy 9
66. 3 benzyl )-3H benzo- benzy % %fg n20|n1dazole
567. 4 inidazol 5-yl] -piperaz % pentanoyl
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9 566.3 | benzyl)-3H-benzo- benzyl)-1H-benzoimidazole 567.4
imidazol-5-yl]-piperazin- | and pentanoyl chloride
1-yl}-pentan-1-one (commercially available)
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benzyl)- 1H-benzoimidazole
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an
imidazol-5-y1}-pi in-
11m11}a;o L y ]1 p;}zeraﬂn phenyl-acetyl chloride

-yl}-2-phenyl-ethanone
yhsopheny (commercially available)
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2-phenoxymethyl-6-(4-
phenylmethanesulfonyl-
piperazin-1-yl)-1-(4-
trifluoromethyl-benzyl)-

1H-benzoimidazole

2-phenoxymethyl-6-piperazin-
1-yl-1-(4-trifluoromethyl-
benzyl)-1H-benzoimidazole
and

phenyl-methanesulfonyl
chloride (commercially
available)
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1-{4-[2-phenoxymethyl-3-
(4-trifluoromethyl-
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imidazol-5-yl]-piperazin-
1-yl}-propan-1-one

2-phenoxymethyl-6-piperazin-
1-yl-1-(4-trifluoromethyl-
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(commercially available)
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584.2

{4-[2-phenoxymethyl-3-
(4-trifluoromethyl-
benzyl)-3H-benzo-
imidazol-5-yl]-piperazin-
1-yl}-o0-tolyl-methanone

2-phenoxymethyl-6-piperazin-
1-y1-1-(4-trifluoromethyl-
benzyl)-1H-benzoimidazole
and

o-tolyl-acetyl chloride

(commercially available)

585.3

502.2

[4-(3-benzyl-2-
phenoxymethyl-3H-
benzoimidazol-5-y1)-
piperazin-1-yl]-phenyl-
methanone

1-benzyl-2-phenoxymethyl-6-
piperazin-1-yl-1H-
benzoimidazole and

benzoyl chloride

(commercially available)

503.5
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516.3

[4-(3-benzyl-2-
phenoxymethyl-3H-
benzoimidazol-5-y1)-
piperazin-1-yl]-o-tolyl-
methanone

1-benzyl-2-phenoxymethyl-6-
piperazin-1-yl-1H-
benzoimidazole and
o-tolyl-acetyl chloride
(commercially available)

517.4




[ 4- (3-benzyl -2- 1-benzyl - 2- phenoxynet hyl - 6-

phenoxynet hyl - 3H pi perazin-1-yl-1H 20 516. 3
woenwoum7glazol - 5-yl ) - benzoi m dazol e and 517. 4PCT/EP2005/011176

pi perazin-1-yl] -o-tolyl- o- tob¥l -acetyl chloride

nmet hanone (commercially avail & 8e‘) WO 2006/ 045478

PCT/ EP2005/ 011176 -48 Exa 1 6-

(4- Met hanesul f onyl - pi per azi e 1) -2- (1 -phenoxy-

ethyl) -1- (4-trifluoronet hoxy-

bii‘(lflzMekhﬂidsﬁéjmbbtﬁem&ﬂﬂqu)SIQp-phenoxy-ethyl) 1-(4-trifluoromethoxy-

ph noxy- pr opi onyl am no) - phenyl ] - pi pera
%%11 li\lﬁélg?%oxy aZOcld tert- butyl ester According to

t he procedure descrl bed for the synthesis of Exanple 1
/Step &p 2 (4- [4-nitro-
3-(2- phenoxy- acet yl am no) - phenyl ] - pi per azi ne- 1- car boxy

ld_e4. lor -pHel i ic acid tert-
jiy% ﬁﬁeiﬂsrlg Z3téedzr ?h%ﬂrg%d/ pr&ESbRFAmiAYS-pHeh il HisQIRAUALaYRXylic acid tert

i no- 4- ni tro- phenyl ) - pi perazi ne-1- carboxylic
aC|d tert-butyl ester and 2-phenoxy-propionyl chloride
iAlccBEdlﬁ’g yo tlepro&dare dscribefl4oMNibe smtBesis of Example 1/ step 2 (4-[4-nitro-

3(-ﬁ% ﬁﬁ?no?:gyacgtyfa?mno?lgﬁen&g é}{gérlaklglgi bcgal)%%/ ng)cf:% gcéﬁge% b)utyl ester) the
gtsletcomcgundemseynthca:mdcfrmg 4+(8-anhipopi-o it e phenyllepipriabiad- 1-
(5 SNDES 0k St MDA RN

-am no] - phenyl } - pi perazine- |- carboxylic acid
t¥¢R 2butyl ester) the title conpound was synt hesi zed
from4-[4-nitro-3- (2-phenoxy-propionyl am no)

-43 h@Niﬂrb =3p [ (Bqj’}ﬁi—'xbﬂepfolﬁ@fybpé@yfrlfﬁma@mdthbﬁy-ﬂ)eﬁ’lﬂ)yimﬁﬁq @hhenyl}-
. -trif glrreag E{gﬁ brom de (commercially
Werrdat L)l ShOHEe Y-SRt e | SP):  645.1 (MHH)+.
Step 3: 2- (1-Phenoxy-ethyl) -6-piperazin- |-yl-1-
(Mecordihg tmotherprodeduye dreariheld)for tHe sphesdi ofl Bkamplle! / step 3 (4-{4-nitro-
A§C f(%x}%{eﬁlﬁgx} %cétﬁz (B r’cﬁﬁ@%%ﬁﬁt}qﬁ&q{eh%? alffo L RSN PiP&sife-1-
bﬁmlda yart- éuml %@réthﬂtbcymppﬂ@d WasisTRtheR eI 4yl dtpitro-3-
e%gg%;:lnaﬂﬁmlp@mﬂp@épe&azmee1Qmw&dacy@@rt -butyl ester and
I Z
[é{ Ry BBy PO Free b Brrieekdp. 85 yiefe- MSSP):

-6U51 INOJ+HEhenyl } - pi per azi ne-1-carboxylic acid
tert-butyl ester ,

Step 3:

2-(1-Phenoxy-ethyl)-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-H-

benzoimidazole

According to the procedure described for the synthesis of Example 1 / step 4 (2-
phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimidazole) the
title compound was synthesized from 4-{4-nitro-3- [(2-phenoxy-propionyl)-(4-
trifluoromethoxy-benzyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester
under reductive conditions and used without further purification in the consecutive step.
MS(ISP): 497.3 (M+H)™.

Step 4:

According to the procedure described for the synthesis of Example 1/ step 5 (6-(4-
methanesulfonyl-piperazin-1-yl)-2-phenoxymethyl- 1-(4-trifluoromethoxy-benzyl)-1H-



under reductive conditions and used w thout further
purification in the consecutive step. MS(ISP): 497.3
wORbdd)o#5478t ep 4: According to the procedure deBCTiEpems/011176
for the synthesis of Exanple 1 / step 5 (6-(4-
nethanesulfonyl-piperazin-l-yl)é%iphenoxynethyl-

l-(4-trifluqronethoxy-benzyl)-1H WO 2006/ 04547
FoeRepPs sl 19 BHe CONBOBELTES saﬁl%%dé}’ 1@r$e°°tm1§ from 2-(1-phenoxy-

cahppnsipwasinsy-pl- hégitzid dodomnelidoxy-Bény yip/HI bbtidinidazole and

2- (1- phenoxwy- . . . ) +
RS shlosids (porpmenciqlly vpisplel MSHSPHAL S ) -

H benzoi m dazol e and net hanesul fonyl chloride
(bvenmedintad:l y avail able). MS(ISP): 497.3 (M+H) +.
Internedi ate 3: 2- (1-Phenoxy-ethyl) -6-piperazin-

| 5 1§ Phe - deh i1 VA o] -G8z imi
2 P G O Lo RS R0 il
(4-trifluoronethyl-benzyl) -amno] -phenyl}-
p‘ﬁ%ﬂézine-l-carboxylic acid tert-butyl ester

According to the procedure described for the synthesis
od-{ENitrpt 3 [ (20pHens ke prabi ¢yl {- M- triflitaromathyl-benzyl)-amino] -phenyl}-
e e s R Rl

tert-butyl ester) the title conpound was synt hesi zed
f Aegprding to the procedure described for the synthesis of Example 20 / step 2 (4-{4-

T A e PP ik PRS-
49@@7&?@@-&-%@%% -aaéﬁ%rw u@? P éIX@( esrrraand yyas synthesized from
ali{-@il-lngb&ﬁ) (ZLpig&bxﬁ%)%pi&ﬂlﬁiuﬁino lel%?%j-ipilﬁg&_ é&—ﬂfbf&i’ﬁ)ot lic acid tert-
ep, 2;: According to rqcedur escri or e
Syl aRE ERl e b P s ommer i gatiyn 1.2 %
- fieldi MES(TSP):r62P.0fM-H)Y'4- t ri f | uor omet hoxy- benzyl ) - H benz
oi m dazole) the title conpound was synthesized from
4Séﬁ nitro-3-[(2-phenoxy- propionyl) - (4-
tri FUoronethyI-benzyI)
-am nQ] - phenyl } - pi perazine-|-carboxylic_ acid
t &eqorging §o thegiraeedurmdrseribeddoe theventibgritet iramplaty tierd (2-(1-
\hﬂ}'éﬁéaﬁ -eﬁiv[)t@g[pepmﬂﬂL;@qtd@@iﬂuar&h@th@@;nsagzzl)LM%es&@imidazole) the
ﬁISP : 1. NEEQ+. nter dlatf éi 1 -Benzyl.- 2- Qi
e rtipind e pinesnid o (g S wisepar i i ariy
Striffnotométh{Bbenzifg nzyihe] -pRempliepipxinzipe dpcaabytylic-asiditae]butyl ester
; é\'r}{e[r%%c?u;; Qeg g%@ticpﬂs%%ﬁ%zséc{] &rftﬁél&%ﬁgéygl)drfﬁcaagﬁ ¢h the consecutive step.

MS(ISP): 481.4 (M+H)™.

Intermediate 4:
1-Benzyl-2-(1-phenoxy-ethyl)-6-piperazin-1-yl-1H-benzoimidazole
Step 1.

4-{3-[Benzyl-(2-phenoxy-propionyl)-amino]-4-nitro-phenyl}-piperazine-1-carboxylic
acid tert-butyl ester

According to the procedure described for the synthesis of Example 20 / step 2 (4-{4-
Nitro-3-[(2-phenoxy-propionyl)-(4-trifluoromethoxy-benzyl)-amino]-phenyl}-
piperazine-1-carboxylic acid tert-butyl ester) the title compound was synthesized from
4-[4-nitro-3-(2-phenoxy-propionylamino)-phenyl]-piperazine-1-carboxylic acid tert-



According to the procedure described for the synthesis

of Exanple 20 / step 2 (4-{4- Nitro-3- |
wWO20@lhemosy- propi onyl )- (4-trifl uoronmet hoxy- bereyiEP2005/011176

-am no] -phenyl}- piperazine-1-carboxylic acid

tert- butyl ester) the title coﬁ%bUnd mas synthesized

bé‘r%@rfﬁ fef ali4 4 t dééc Ergn?% y?{aﬁglgl 3 . MS(ISP): 561.0

Z@mﬁHmﬂ5478 PCT/EP2005/011176 -50 butyl ester and
benzyl brom de (commercially available) in 51 %yield.
Nﬁ%%§P) 561.0 (M+H)+. Step 2: According to the
procedure described for the synthesis of Exanple 20 /
step 3 (2-(1- phenoxy-ethy

|
-fecprdieg b the progeruge mcrtbedffzm@ﬁévmhmﬂ@mp;ﬁ 20-/ttepeni2-(1-
HEh e27ethgd)-4- ﬁ%eréziﬂ Il%rl qmiﬂﬂgrdﬁ'ﬁé‘th E%ﬂlﬁ%eﬁf&ﬁdamle) the

[ benzy propi onyl
F'ier@“tﬂ?éﬁ‘ét K ﬁY‘b‘gF Ao el f (phesaseppiop ymino] -4-
&ﬁerthéﬁﬁlerplf@ gltifé- '1\@1“11‘(@?1% ididtest- bt&:&ﬁest@ @ det tel@ttive conditions

A R QR e S SGB) SR LR e
-2 (1- phenoxy- et hyl) -6 pi per azi n-

| InyarmeBkabeRzoi m dazole Step 1: 4-{3- |
(4-Chl oro-benzyl) - (2-phenoxy-propionyl)- antno]

0
e L i e e
for ghe synthesis of Exanple 20 / step 2 (4-{4-

(2 phenoxy propi onyl)-(4-trifluoromethoxy-benzyl)
-4a(6-((@] Chlphe byihzy) - (2 plesnazy-peopionyd)-boiyd] 4 nied-ghenyl} -piperazine-1-
eﬁ&ﬁ%ﬁé%ﬁdﬁ%ﬂﬁﬁ%ﬂé@&-t'tle conmpound was synt hesi zed

4 [ 4-nitro-3-(2-phenoxy-propionyl am no) - phenyl] pi pera
zhqserding by tbmpwqeduteedeacrtb@dtfor thasyrthesist afExamuple 20 / step 2 (4-{4-

SO T ARG AR

tHiBe1pziIBe: édw@’%l' ig agidl Betrbfltyﬂ eatfﬁé thefHterregnrousd was syprhesized from
?43[4 n&tep-(3- I{h%néﬂy r::;}ﬁg\q&%nﬁbh Yhenyl]-piperazine-1- carboxyhc acid tert-
1 1Q

| peraz or onet, ):
i AR55 R4 chlotors SRR AT a5 P Sl MS(se):
4%%3}@44H§hloro benzyl ) - (2- phenoxy- pr opi onyl ) -
am no] - 4-ni tro- phenyl } - pi perazi ne-1| -carboxylic acid
Qﬁ% p.butyl ester under reductive conditions and used
wi tthout further purification in the consecutive step.
MS(I SP): 447.4 IVk According to the procedure
deaserdipg tp thepregedu 'ﬁﬂ?ﬁﬁé’e‘? ddorghe sprepgsiseof Fyample 20y step 3 (2-(1-
fBHehB@f-ethyl)-6-piperazin-1-yl-1- (4-trifluoromethoxy-benzyl)-H-benzoimidazole) the
title compound was synthesized from 4-{3-[(4-chloro-benzyl)-(2-phenoxy-propionyl)-
amino]-4-nitro-phenyl}-piperazine-1-carboxylic acid tert-butyl ester under reductive
conditions and used without further purification in the consecutive step. MS(ISP): 447.4

(M+H)™.

According to the procedure described for the synthesis of example 20 / step 4 further
benzoimidazole-derivatives have been synthesized from 2-(1-phenoxy-ethyl)-6-
piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimidazole, 2-(1-phenoxy-ethyl)-
6-piperazin-1-yl-1-(4-trifluoromethyl-benzyl)-1H-benzoimidazole, 1-benzyl-2-(1-
phenoxy-ethyl)-6-piperazin-1-yl-1H-benzoimidazole or 1-(4-chloro-benzyl)-2-(1-
phenoxy-ethyl)-6-piperazin- 1-yl-1H-benzoimidazole and the respective carboxylic acid
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sur flonyl )+ 2 pi perazi n-1-yI]
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51.3 enzyl)-3H-

9 23 | 603.2 Y,) . benzoimidazole and 604.3
benzoimidazol-5-yl]- . .
) ) . .. | dimethylaminosulfamoyl
piperazine-1-sulfonic acid . .
chloride (commercially

dimethylamid
tmethylamide available)

2-(1-phenoxy-ethyl)-6-

2-(1-phenoxy-ethyl)-6-[4- | . )
piperazin-1-yl-1-(4-

(toluene-2-sulfonyl)- i
2t | 6502 | bi i 1oy1]-1-(4 trifluoromethoxy-benzyl)-1H- 6513
. zin-1-yl]-1-(4- )
fl.lzlem o ti benzl) benzoimidazole and o-Tolyl-
r -benzyl)-
rrinoTomethosy-benzy acetyl chloride (commercially

1H-benzoimidazole available)

2-(1-phenoxy-ethyl)-6-

1-{4-[2-(1-phenoxy-
-2-(-p _ * piperazin-1-yl-1-(4-
ethyl)-3-(4-trifluoro- :
trifluoromethoxy-benzyl)-1H-
25 | 538.2 | methoxy-benzyl)-3H- o 539.5
b i midazol-5-y1] benzoimidazole and acetyl
enzoimidazol-5-y1]- .
y chloride (commercially

piperazin-1-yl}-ethanone available)




trifluoromethoxy-benzyl)-

1H benzoi m dazol e acetyl
wavaicioabi7e) 1-{4-[2-(1- phenoxy 2-
et hyl)
538. 2 met hoxy- benzyl)-3H tri f‘I

6-

-3- (4-trifluoro-

benzoi m dazol e and o- Tol yl -
chloride (commercially
(1- phenoxyPerirpbgos/011176

erazin-1-yl-1-(4 25

T oret hoxy- benzyl ) - 1H

539 5 henzoimidazol-5-yl]- benzoimdazole and acetyl
pi}\gqerazin- -yl }- et hanone chl ori de (commercially .
avie-1| Me)| Nene006/ 045478 PCT/ Beriusmeterialss - 52 No. | (M+H)
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566.2
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ethyl)-6-[4-(toluene-2-
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1-benzyl-2-(1-phenoxy-ethyl)-6-
piperazin-1-yl-1H-
benzoimidazole and
2-methylbenzenesulfonyl
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available)
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1-benzyl-2-(1-phenoxy-ethyl)-6-
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available)
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{4-[3-benzyl-2-(1- 1-benzyl-2-(1-phenoxy-ethyl)-6-
phenoxy-ethyl)-3H- - | piperazin-1-yl-1H-benzo-

48 | 530.3 | benzoimidazol-5-yl]- imidazole and 531.4
piperazin-1-yl}-o-tolyl- o-tolyl-acetyl chloride
methanone (commercially available)
1-(4-chloro-benzyl)-6-(4- 1-(4-chloro-benzyl)-2-(1-
methanesulfonyl- phenoxy-ethyl)-6-piperazin-1-

49 | 524.2 | piperazin-1-yl)-2-(1- yl-1H-benzoimidazole and 525.3
phenoxy-ethyl)-1H- methanesulfonyl chloride
benzoimidazole (commercially available)
6-[4-(butane-1-sulfonyl)- 1-(4~-chloro-benzyl)-2-(1-
piperazin-1-yl]-1-(4- phenoxy-ethyl)-6-piperazin-1-

50 | 566.2 | chloro-benzyl)-2-(1- yl-1H-benzoimidazole and 567.4
phenoxy-ethyl)-1H- butane-1-sulfonyl chloride
benzoimidazole (commercially available)
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5-yl]-piperazin-1-yl}- acetyl chloride (commercially
ethanone available)
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(?8 g%ﬁh)ﬂf%ﬁ{) gr%el?ené&g aél'ﬂ'aﬁgl egter ?%2:&&815‘%??8{%0"1‘%% i 100 ml

n@hﬁwle%%%g ) M@rﬂmr@nethaﬂa bﬁnlliédrnmﬁe(ﬂmmlhmlsuldﬂed &d stirred
TheosmUeRp era@lﬂ‘é %r M@Th@ F%ﬁh@ﬂ Jvésze%’ra&reg Ron$ %EPB'@&%JC%IB ide/water

et he o res rystals
c% ?dlt\m §_oc{J he cru groduct was crysta%)lzed from 1sopropyl ether
to result in yellow crystals (7 .5 g). MS(ISP): 397.2 (M+H)+.

Step 3:

4-[tert-Butoxycarbonyl-(4-trifluoromethoxy-benzyl)-amino]-3-nitro-benzoic acid allyl
ester

7.5 g of 3-nitro-4-(4-trifluoromethoxy-benzylamino)-benzoic acid allyl ester (18.9
mmol) were dissolved in 100 ml THEF. 8.25 g di-tert. butyl-dicarbonate (37.8 mmol), 8ml
diisopropylethylamine (47.2 mmol) and 3.4 g dimethylaminopyridine (28.3 mmol) were
added and the reaction stirred at room temperature for 16 h. The solvent was evaporated
and the crude product digerated from cyclohexan to result in orange crystals which were
not further characterized.



4- [tert-Butoxycarbonyl- (4-trifluoronethoxy-benzyl)
-amno] -3-nitro-benzoic acid allyl ester 7.5 g of
wG-2006tus74- (4-tri fl uor onet hoxy- benzyl am no) - be ReDIER2005/011176
acid allyl ester (18.9 mvol) were dissolved in 100 m
THF. 8.25 g di-tert. butyl-dicaPbonate (37.8 mmol),
SETL di i sopropyl ethylam ne (47.2 mmol) and 3.4 ¢
1i"FEt‘J‘hyI am nopyridine (28.3 nmmmol) were added and the
reaction stirred at roomtenperature for 16 h. The
s Bl Ateinio- Aisrteivapoycathesyl-eh difiteomethdey-deaglicimino] -benzoic acid
\A%Ig;frsqged fromcycl ohexan to result in orange crystals
were not further characterized. W 2006/ 045478
PCT/ EP2005/ 011176 -60- Step 4: 3 -Am no-4-
[ 2 @of 4dtarbhytoayisgenyl- (44riflagromethaxreienopy-aémely3-hitro-benzoic acid
Ql[?l@é%lr @@Hﬁﬂél?m@fécﬁ soﬁ}ehYﬂ Zé’rﬁfﬁMPZZQH;OS‘nCI X2H2P (12 mmol) are

6‘% ert- but oxycarbon 4-trifl uoronmet enz

leg s thotepeiptott Ereécqtaoormwrpperé%%for( 6. ﬂlemﬁ’eﬁ {rogehltered over
dikses@lbal efld the sdBeht EporatedBMB(BIPRLE 78 @1HAP- (12 mrml )

are added and the reaction stirred at room
t(gtnggrature for 16h. The crude was filtered over

I gel and the sol vent evaporated. MS(ISP): 467.3
( H)+. Step 5: 4- [tert-Butoxycarbonyl -
(4-[tert- Buwmw&%&inﬂnmmahmmwl)@nﬁme phéhokgnoxy-

agetyl AN LnRENZH G1AGHd. al |yl ester 318 ng of
phe%xyacge]-tlré aci;& \}\Qlé}?e k ssol ved i n net hyl enchl ori de

and 0.3 di i soprop odi i m de added. 95

of 18mg gﬁp%o&y&cﬁ%p@ p gflegél‘hwe thylepchloride and 0. 36 m‘:l of .

t diido t@’yﬁﬁﬁidd@ﬂd@@dt?eﬂ' 950‘:1?1 PohLinhes2o] t@rt—%?ltdicycaﬂt)on yl- (zé-
iion m x stirre

t ded.
A s e %sﬂzo?er{fi Wt b R dgaction
f mturemﬁtﬂa:;ilaérmhh cmpleratnad for 16h.tTheytrodwt Waeextracted from

@ hambaa/wa -%%tﬁmﬁercﬁa HAEY: benzyl)
yFé-r I

noxyms benzoim -carboxylic acid
aI I yI ester Crude 4-
[$’R§Pt5~ but oxycar bonyl - (4-trifl uoronet hoxy-benzyl)
-am no] -3- (2-phenoxy- acetylam no)-benzoic acid

aU(éﬂM&ﬁ&}%béﬁ@?l ) G- §I§&io&?ﬂeﬂh§ﬂ nﬁtﬁa@@m@mléblch@oxm acid  allyl

xan ed. The reaction was stirred at 40 C for
18T The crude material was purified via reversed
phase preparative HPLC. MS(ISP): 483.3 (M-H)+. Exanpl e
6Crude 4-[tert-butoxycarbonyl-(4-trifluoromethoxy-benzyl)-amino] -3-(2-phenoxy-

acetylamino)-benzoic acid allyl ester was dissolved in methanol and 4N HCl in dioxan
added. The reaction was stirred at 40 °C for 16h. The crude material was purified via
reversed phase preparative HPLC. MS(ISP): 483.3 (M+H)™.

Example 61

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid
butyl-amide

Step 1:
2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid

0.6 g of 1-(4-methoxy-benzyl)-2-phenoxymethyl-1H-benzoimidazole-5-carboxylic acid
allyl ester were dissolved in methylenchloride. 55 mg of tetrakis(triphenylphosphine)



2- Phenoxynet hyl -1 - (4-trifl uoronethoxy-benzyl)-1H benzo

i m dazol e-5-carboxylic acid butyl-am de Step 1:
wa-26smanwy et hyl -1 - (4-trifl uoromet hoxy- benzyl ) PaFHEReZO11176

i m dazol e-5-carboxylic acid 0.6 g of

1-(4-nethoxy-benzy|)-2-phenoxyﬁ%rhyl-1FLbenzoinidazole

ng}(l%a}agzé%‘lngﬁl xg]gcl_)fd Iggragl%zléﬁ/i%f svseztfeea{dd\é\g rau*?d 3 e allt\éggml tgmperature for

t18t TRKbSdLE wherithabdaphi mefhyldRe 066 dwaeT S1S(ISP): 441.1 (M-H)".

PCT/ EP2005/ 011176 -61 palladiun(0) and 1 m of

EPEP-Oline wer e added and stirred at roomtenperature

G %1 h. The product was extracted from

met hyl enechl oride/water. MS(1SP): 441.1 (hﬁt?-. Step .. .

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimi azole-5-carboxylic acid

%ﬁggg qynmet hyl -1 -(4-trifluoronethoxy-benzyl)-1H benzo

i'mdazol e- 5- carboxylic acid butyl-amde 0.16 mmol of

2- phenoxynet hyl -1 -(4-trifl| uoronmet hoxy-benzyl ).~1H benz
i Ccrasl ef %—phé%ﬂﬁﬁéf&@?h?%l-&-écﬁr epeebBrval - 1 Senfa faole 5
Uﬁ'ﬁ)dﬂg%@%cld Qere d¥sElvedir €l TFMwith 1.5, BIC.offter Batyihdrh egeof

s .added and .the reaction stir
e i ! BREbPa A Pl (AR ETE! TS crce
nhassalpraparided v reRred fiséd [Separate: HPLOMMSHSPE4U (M+H) ™.
62
2-Phenoxynethy|-I-(4-trif|qg&gﬂﬁggpxy-benzyl)-1FLbenzo
i m dazol e-5-carboxylic acid cycl opropyl am de 0. 16

mol of . .y .
2-Bhewyyethin t Ariflaoromethosr- Bearh ol -beereimidareler s earbgrevlic acid
i J3 yBmeid carboxylic acid were dissolved in 1 ni

fﬁ%ﬂ%ﬁﬁ% 1 ea. DIC. After 15min 1.5 eq of

?(% i%,?r?éﬁ% k%ﬁgﬂ@%&hﬁgp— ﬁgtr%ﬂgorg%gbh&ge-%%%— g}f{i—%lgginﬂhazoleﬁ-
pearbdiykid asiil avereediesobred iphaslel TR withrlatg PECHHRT, 15mep L S of

ggyaoiﬁcé)y;&/%%%'ﬁa?ﬁ%ﬁ%;iﬁﬁf reaction stjrred at room temperature for 16 h. The

. _ uor onet hoxy-benzyl ) - @Snf%

i orude potesiabwespiyified vizreyesed phase P@R%&WSW—%M 14824
-@MQ;Q{ -am de 0.16 nmol of

2-phenoxynet hyl -1 -(4-trifluoronethoxy-benzyl)-1H benzo

i m dazol e-5- carboxylic acig mqu6gissolved in 1 m

THE with 1 eq. DIC. After 15HATP'E"5 eq of 3-

nmet hoxyphenet hyl am ne were added and the reaction o
stiphegkyaietliydanid eifier amethexf-benzb - 1H-beMpemidazgke-5-carboxylic acid

gg%%;h%gFﬁg%ﬁgg@%%hgﬂ_%kﬂ¥gEyersed phase preparative
0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15min 1.5 eq of 3-
methoxyphenethylamine were added and the reaction stirred at room temperature for 16
h. The crude material was purified via reversed phase preparative HPLC, MS(ISP): 576.3
(M+H)™.

Example 64

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-b enzoimidazole-5-carboxylic acid
[2-(3-trifluoromethyl-phenyl)-ethyl]-amide

0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15 min 1.5 eq of 3-

trifluoromethylphenethylamine were added and the reaction stirred at room temperature



Exanpl e 64

2- Phenoxynet hyl - 1- (4-trifl uoronmet hoxy-benzyl)-1H benzo
womm@azsi7e- 5- car boxylic acid |[2- PCT/EP2005/011176

(3-trifluoronethyl-phenyl) -etp%% -am de 0.16 nmol of

2- phenoxynet hyl -1-(4-trifluoro hoxy- benzyl ) - 1H benzo

0 car boxylic d re di lved in 1

TE{E%\%A%(' hﬁi cpyde n@,t@uﬁ Aep g]mégi % FEVErss @gaqg.fprgzaratwe HPLC MS(ISP):
tsléﬁaMﬁeméIhylphenethylan1ne wer e added and the
reaction stirred at roon1tenperature WD 2006/ 045478
PCT/ EP2005/ 011176 -62 for % le;ge crude materi al
vvas purified via reversed p P parative HPLC

|SP): 614.6 (MrH)+. Exanpl e 65

ﬁm@hﬂyl -(4- tréﬂlmomfethamvbnwﬁeklgl Hpancinlijazbld- Headboxylic acid
|ﬁ33 i@ 5-carboxylic acid pentylam de 0.16 nmol of
2- phenoxynet hyl - 1- (4-trifl uoromet hoxy- benzyl ) - 1Hbenzo

i.dazol e- car boxylic | wer e SS ved inl1lmnm,

i F R VR N CR SR A —

pmbyi;&manﬁ weee dissleteldn élriﬂl 'HHE wﬁtfhalCéq @'ICSAftEff Bnat 1.5 eq of n-

roo t gxg)ewgrteurg i dot]i O st a?%tr t ? Th d
ARG e pdded s ﬁﬁ%?gé IbF gﬁ%\ Wlélt?@f?fa% qigép. The crude

Smfcegm( Whi-purifiddanpiversébphase preparative HPLC. MS(ISP): 512.3 (M+H)™.

2- Phenoxynet hyl -1 -(4-trifluoromet hoxy-benzyl)-1H benzo

i m dazol e-5-carboxylic aC| d i met hyl

pr opyl) am de 0.16 mmol Exz{n%plng

2 enoxy -1 -(4-trif]luoronmethoxy-benzyl)-1H benzo
QW@%ﬁQ&a%HﬂW@na@P&Y@@w Dot B Repaitnidarole-riarboxylic acid

T(-ﬁ-\cﬁrhéthgdlﬁq?ylplagﬁldeb\fter 15 mn 1.5 eq of 2,2-
d| mst hyl propyl am ne were added and t he react| on

red at omte or .
P 2 SRR RT UL Pl Siromt Mo bttt Hrbarpoinidasole-s-
I—WEDXWS@I:ISW)GR 8kl \@d i M) FHE fxthripdge DEC. After 15 min 1.5 eq of 2,2~
]Btgé@ﬁn}q r - l) - 0
i oﬁdﬁgfagré{l%gvez(eifig&g %ﬂ&é@le Qﬁ%hplq )sg‘éfrépc? gtz %8)11 ‘L%E\‘p%%?&re for 16h.
2T haa szwé@rm}/m pleraﬁqdrm rea@nsmﬁlmxyep@mﬁwy FPLLHMSRTRD): 512.3
idagol e-5- carboxylic acid were dissolved in 1 m
T E with 1 eq. DIC. After 15 min 1.5 eq of allylamne
wer e added and the reaction_stirr at room
tenperature for 16 h. The XLl fhterial was purified
via reversed phase preparative HPLC. MS(1SP): 482.2
( 3APHroxymealnmh le(468ifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid

allylamide

0.16 mmol of 2-phenoxymethyl- 1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15 min 1.5 eq of
allylamine were added and the reaction stirred at room temperature for 16 h. The crude
material was purified via reversed phase preparative HPLC. MS(ISP): 482.2 (M+H)".

Example 68

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-carboxylic acid
(3-butoxy-propyl)-amide

0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15 min 1.5 eq of 3-

butoxypropylamine were added and the reaction stirred at room temperature for 16h.



2- Phenoxynet hyl -1 - (4-trifl uoronethoxy-benzyl)-1H benzo

i m dazol e-5-carboxylic acid (3 -butoxy-propyl) -
wam@®4H746 mol of PCT/EP2005/011176

2- phenoxynet hyl -1-(4-trifluoronet hoxy-benzyl)-1H benzo

i m dazol e-5- carboxylic acid wPe dlssolved in1m

THE with 1 eq DIC After 15 mn 1.5 eq of

&heﬂmrapsﬁrlaﬁww ridiod ViRFORRISH o6 PRARYS HﬁLgt MS(1s§): 556.3

aM¥gpm tenperature for 16h. WO 2006/ 045478

PCT/ EP2005/ 011176 -63 The crude material was purified

via reversed phase preparative HP M5(I SP): 556.3

(MtH) +. Exanpl e 69 Pheno>}§?ﬁ?fgiﬁ| ‘{’?C | -

(4- trlfluoronethoxy benzyl)

-ﬁPh@mzmeﬁxy&éz(él-t@-ﬂﬁometjbwm Hpenzglg 1 -benzoimidazole-5-carboxylic acid

Ql@h ) -am de 0.16 nmmol of
éﬂg]ﬁ oxy?rle yl -1 _%%Yc%e” f 1 uor onet hoxy benzyl) - 1H- benzo
d | e-5- b I d I m
| mdazo %iz-@&%gé;y%%(e%lp}lflﬁe&c‘&glq\g?&%g X)é eveg 1H benzo1m1dazole-5-

rz;aﬂm i £did avew disolvel n\iilThﬂQ‘I-WBWRh agddedi@ndtdrhe mln 1 5 eqof

rea room t ure for

5&&%&-@-# e higG Srers SeD Rl I Spccio fied st P06 temperature
pfbepﬁh E’lhev:mddl?hﬁerlﬂﬁéds PByified ﬁlﬁze\&rs(eﬁ/lph)lsle prEpaativeeIFIOC. MS(ISP):
2585'3) t hyl -1-(4-trifl uoronethoxy-benzyl)-1H benzo

azo 5 carboxylic acid

4-trifl uoromst hoxy- benzyl am de 0. 16 nmol of
2- phenoxynet hyl - | - (4-tri f | Jowstk Hoxy- benzyl ) - 1H benzo
i m dazol e-5- carboxylic acid were dissolved in 1 ni

DHEh M bttt -1 - (Lt flubidr8éthdssy-Bandyl}- 131-BenRfimftazole-5-carboxylic acid
J.am ne were added and the

trifluornethoxy-benz
FPeHUtBA™E Oﬂ’é&nﬁg ’618mten'perature for 16h. The

crude material was purified via reversed phase

(. Epaunad] iof 2-pHeh Gyl SP)4-trifbbBorBethivieHbenzybx Hifheazdihidazole-5-
caﬁ%ﬁ?ﬁ{&’fg fiad %Lso v‘éa 51{ | frrhg?-hp%h Ii%)éyDﬂ? e s Hffnq%’]gqoof 4-

Zrﬁﬂpfm%D@ﬁchIaIméﬁwyﬂea#ﬂ@bamﬂ the reapbion gtirred at room temperature
ZoP !P@f[‘Q’h)é%F&Maﬂen&l%isEahNﬁH@Eﬁrf@&eP&&)th&r}?rgﬁai)rﬁtHf%ﬁm.%s(ISP).

i mdazol e-5- carboxylic acid were dissolve

. ieq DIC. After 15mn 1.5 eq of 2-
trifluoronethyl-benzyl am ne were added and the
reaction stirred at roomtedigaaipiére for 16h. The
crude materi al was purified via reversed phase

Ry BR&IA &YFPL& tr%gro%gthoxy%&z%)gllﬁ_ BLitz0imidazole-5- -carboxylic acid

2-trifluoromethyl-benzylamide

0.16 mmol of 2-phenoxymethyl-1-(4-triffuoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15min 1.5 eq of 2-
trifluoromethyl-benzylamine were added and the reaction stirred at room temperature
for 16h. The crude material was purified via reversed phase preparative HPLC. MS(ISP):
600.3 (M+H)".

Example 72

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid
hexylamide

0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THF with 1 eq. DIC. After 15 min 1.5 eq of



Exanpl e 72

2- Phenoxynet hyl -1 - (4-trifl uoromet hoxy-benzyl)-1H benzo
wOom@azsi7e- 5- car boxylic acid hexylam de 0.16 PODIEP2G05/011176

2- phenoxynet hyl -1-(4-trifluoronet hoxy-benzyl)-1H benzo

i m dazol e-5- carboxylic acid weﬁ4€ dissolved in 1 m

THE with 1 eq. DIC. After 15 mn

Jooprmassvge ptodmhs repctiar efirredsat rﬁ@&&?@ﬁ?ﬁé‘lﬁﬁé@%mh The crude

adeeslalang pubiged Gﬁ%v&&dsﬁhaﬁé RepAhtivORPLEEMBEISRY: 8.3 (M+H)*.

16h. The cr ude materi al purified via reversed
phase preparative HPLC. I\/IS( S 6.3 (MHH) +.
Exanpl e 73 l*{xarrzple ?g

2- Phenoxynet hyl -1 - (4-trifl uoronet hoxy-benzyl)-1H benzo
iZFPHamdymeﬁnyb >ar(Bexifluproraethoxy-beapylyt dtrbeaezodmidzobeed- capboxylic acid
Zh,#gﬁ met hyl -1-(4-trifluoronethoxy-benzyl)-1H benzo

azo - carboxylic acid were d| ssol ved in1m
THEW|th 1 eq. DIC. After 15 mn
He 1 spmokoh e Dher exvarrdad- laéﬂdtrtm@rﬁal@a%nowe%%vbrHédveawmldazole 5-

r QOB BIRED Fett @ssoBled 100 mI THHEF GitHdeq. DBRC.&Aftedl15WaiS 1.5 eq of

5@@%}%&%}%@}{#& a{%gg ﬁéhgl%%gtleonp Stried & %tréovrrel tel_|n|‘:1)1%e(%ature %or§6gx The crude

ZmBasinlonas e ifiyd via-l(evdertddl fHasoprepauticedi PhENXAF(ISPL:H4b8 rix6rH) ™.

i m dazol e-5-carboxylic acid 2,4-difluoro-benzyl am de

0.16 mmol of

2- phenoxynet hyl - 1-(4-trifl u%xragﬂ%? %%xy- benzyl ) - 1H benzo

I m dazol e-5- carboxylic acid were dissolved in 1 m L
THEhewaxpmethyly 1- (Brtaflupgqraetheey-hengyl) - 181-bgngsfimidagole-5-carboxylic acid

dj §lguRiRopenzYimidene were added and the reaction
stl rred at roomtenperature for 16h. The crude

I a f%@hggé}é%ﬁeggyl%lmﬁri u%g(%%&og? g g/li)eﬁ-al rbenIzc\)/ir(:"nidazole-5-
%aﬂt@@bd(m%w d1kso(v@_dtini il ikl T B with h@)quKénﬁzfydr)l.‘S hhintiehepof 2,4-
%Orr?'?r% nz@lgm‘?nebxg LGl Fine FeTBLN Y P %%Xlnatg}n%grature for 16h.

zrmnwmmlhwwpqrzﬁedmuf tevesahpitdsoriepbeating FPLOAMSERZ): 568.3
[I_(;Il\;é_gﬂﬂl e-5- carboxylic acid were dissolved in 1 m
th 1 eq. DIC. After 15 min 1.5 eq of 4-
met hoxy- benzyl am ne were agged nd the reaction
stirred at roomtenperatur The crude
material was purified via reversed phase preparative

HRPEen d¥ipinle 7] -1 - (@62ifld or drivith sty-b &gl plte- bébzoimidazole-5-carboxylic acid
4-methoxy-benzylamide

0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THEF with 1 eq. DIC. After 15 min 1.5 eq of 4-
methoxy-benzylamine were added and the reaction stirred at room temperature for 16h.
The crude material was purified via reversed phase preparative HPLC. MS(ISP): 562.3
(M+H)*.

Example 76

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid
N'-pyridin-2-yl-hydrazide

0.16 mmol of 2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 m]l THF with 1 eq. DIC. After 15 min 1.5 eq of N'-
pyridin-2-yl-hydrazine were added and the reaction stirred at room temperature for 16h.



2- Phenoxynet hyl -1 - (4-trifl uoronethoxy-benzyl)-1H benzo
i m dazol e-5-carboxylic acid N -pyridin-2-yl-hydrazide
w0 20@/am08  of PCT/EP2005/011176

2- phenoxynet hyl -1-(4-trifluoronet hoxy-benzyl)-1H benzo

i m dazol e-5- carboxylic acid V\;e‘f’-:er d| ssol ved | nlm

THE with 1 eq, DIC. After 15 mn of

pifRG dnde @aﬁrmhva&wiﬁfé %?eéera%bhﬁsaa%ﬁpﬁw@w E%’:,LG YES(SP): 534.2
f+Fgtd at roomtenperature for 16h. WO 2006/ 045478

PCT/ EP2005/ 011176 -65 The crude material was purified

via reversed phase prepar atfive HP%:. M5(I SP): 534.2

(MtH) +. Exanple 77 1-{4-

[ 6- Fl uor o- 2- phenoxynet hyl -3-(4-trifl uor omet hoxy- benzyl

)1 (BB Fbrzoi npltapsjmethykd{(4-trfipemarithnxy-henkylp 8 Habameimidazol-5-

F;g)c??%zm 1%6%%?&0&1& hyl - 6- pi perazin-1-yl-1-(4-tri fI uo
r omst hoxy benzyl)- | H benzoi m dazole (0,16 _nmol) an
“fiporo-2epbEnoRmethy hesPip e zins bt o(4rﬁﬁ1ﬂ11050mﬁqhoxy-benzyl>
leerﬁicﬁlﬁ‘E&ﬁaIéQO a8ehmhbkahed. othnlil 1€BAQ(-b4ﬁLtrH1nol) were dlssolved in 1.5
a or i.Lr
SREGRER PSR, S Fefibuteh 0 St GproBbafs I Srdtothutier s
veaistiag awdt} the waceon mmtatmwaﬁ chlilted:mhthl Ehchlotrambﬂrmat ewvaahel with water,

bJahﬂgte %5 % Wc&rgoﬁrﬁg 08 SCH' a1l f egulf%te tered and
el b T Il it

oncen vacuo, OW SO N
(%C%tratmn(\fasm) [§diingro(3hny ¥e lomoééé%% d\v{SdISP) 543.3 (M+H)".
5 fl uor o- 2- phenoxynet hyl - 6- pi perazin-1-yl-1-(4-trifluo

BRBARAYY ops-%uaéycl 2 Wr IdfT‘Fffo@?aQ €1-yR) - (A%riBuoromethoxy-

uoro- 5-nitro -benzene

S“Szﬁﬁkﬁﬂ

?HZQHHI E%P %5 g potassium carbonate (74.1

rmol) in 280 mM DW was added a solution of 14.1 g of
pd) ey azispensiorcafildgy1,2 a-taidiudrd- eirm*erbﬂieyieneﬂ% n{rddl) ind 10.25 g

b
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4he(x2nél (ﬂ; filteset andddried in high-vacuo, leadlng to 16.37 g of 4-(2,5-difluoro-4-
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4-(2,5-difluoro-4-nitro-phenyl)-piperazine-I|-carboxyli
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S|un1carbonate g wer e
n&23 ol @ﬁéér&ﬂmtwwglaﬁ oRa{e (L PRI ‘mrsgwp%ded in 80 ml DM

Wirt deir Btickhghiing tMért theale @ dpbiivitHin 0 28n &itfa sbiution of 5.29 g of 4-
trifluoromethoxy-benzylamine (27.65 mmol) in 30 ml DMF. The reaction mixture was
then stirred for 48 h at rt, diluted with 500 ml dichloromethane and 1 liter of water. After
separation, the organic phase was washed with brine (500 ml). The two aqueous phases
were then reextrated with 2x 250 ml dichloromethane. The combined organic phases
were dried over magnesium sulfate, filtered and concentrated in vacuo. The solid residue
was stirred with 150 ml heptane/ethylacetate 4:1. After 10 minutes the suspension was
diluted with 100 ml heptane, and after additional 10 min stirring, filtered. After drying in
vacuo, 9.5 g of 4-[2-fluoro-4-nitro-5-(4-trifluoromethoxy-benzylamino)-phenyl]-



trifluoronmethoxy-benzylamne (27.65 nmol) in 30 ni

DMF. The reaction mxture was then stirred for 48 h
wakooeto4s4s | uted with 500 ml di chl or onet hane an#@CI/EPR0S011176

of water. After separation, the organic phase was

washed with brine (500 m). TheS¢wo aqueous phases

were then reextrated with 2x 250 ml _di ch| or onet hane.
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ester as are I rect X use
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h The solvents were renoved in vacuo and the residue
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PSRRI | PR BARET ik i I R BT SRR £ mf 81 were
whtErkedhinj Fﬂeml wiluetpagetiacithPad srmeh) §on 3 hetrt. The repajoagnixture was

apfilute@ MG@MNB00 3186k terhndaRe SH aﬁhﬁtéd&é'S%% VAR sBafunh bREDMate. The
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4wbﬁteﬂ twd e Tori2e; dpibé e ymahbyitim3ulfate, filtered and concentrated in vacuo.
E rel,sufue ﬁvrag ntl?etnhs?ﬁ:(ﬁlen9eci1 240 mPH Hét%re,l% ﬁ] a% %04 B With ammonium

cﬁomde, extracted with ethylacetate, washed with water and brine, dried over

magnesium sulfate, filtered and concentrated in vacuo., leading to 3.67 g of 5-fluoro-2-
phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl) - 1H-benzoimidazole as
a light yellow solid (95 %). MS(ISP): 500.3 (M+H)™.



carboxylic acid tert-butyl ester as a yellow solid (76
% . MS(ISP): 600.1 (MH)+. e) 4.6 g of
W@-2)@/k5418r 0- 2- phenoxynmet hyl - 3- (4-trifl uor onet POXEPb®EA11176
yl)-3H benzoi m dazol - 5-yl ] -plpera2|ne | - carboxylic
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reaction mxture was dil ut &8MpP¥H8500 M water and
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(hghtryueﬂq>m¢ ﬁr?/ewaw@ypd M HSBend HdEDS! - 5- vyl |
- pi perazi n-1-yl } - phenyl - met hanone 80 ngy of

5Pfépﬁ£hrt1%n%f5tfﬁf&6 Uazﬁ %e beyrfledhl p@@%{hﬁ mh 1lc4 &ﬂlfdr&ln%oxy-
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dichloronethane and treated with 0.023 ni
benzoyl chloride (0.2 mmol).E&fhgle74 h of stirring at
rt the reaction m xture was diluted wth

S G R U
fV 1] tépeserinmdyl}-ppvident whmsthanane acuo, | eading to 85 ny
ye||OM/SO|Id whi ch was purified by col um
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( SfchoromBhepasat tra’necbfwth 36 mg isonicotinic ac1d chlorlde hydrochloride (0.2

iRty BB etk R R TE e nue el 1
edla}ﬁmlr@nﬂhanﬁmnhmdemﬂgW{ttezi,—sat[urﬁed sodium bicarbonate and brme, dried
Hetif Q?ag%gﬂ@%%ﬂﬁ@eﬁl%ﬁd %nd“ %(fn%e Lfitgci 1208, tl@a%g 86 mg yellow

enzy enzoi m

high was| pyaifjeddysiGodran @gmnaﬁwrnahw@e‘i Belieagelof
5difchlé96rﬁet%alﬁ’é7 RREFMOEIDY). 403 RENRE b2 E%Htl yeﬁo«r @oﬁc{ {4f8 CHHPwas

ne%ﬁ8§¥é2f é I% ﬁﬁ%ﬁ gnzoi m dazol e (
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aBiegaratibalof Bdldoyeh2emitnoxymeth(l05-Biperazin-1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole: as described in example 77.

Example 80

{4~[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl}-piperazin-
1-yl}-cyclopropyl-methanone

72 mg of 1-(4~chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-
benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were dissolved in 1.5 ml



mol ). After 22 h of stirring at rt, the reaction

m xture was diluted with dichloronethane, washed with
woaimro4s4at ur at ed sodi um bi car bonat e and bri nepcumPems/ 011176

wi th magnesium sul fate, filtered and concentrated in

vacuo, leading to 86 ng yellow-68oclid which was

pyrified by colum chromatography (9.5 g silicagel,
d H@ BpHRwRRared FEtRA WD Ozhl.%i)ml cAgopagppresathonybehleride (0.2 mmol).
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r sutéitd; diktyredaad zphdentididdan zacus, thadialeo 82medelsicd solidd9os m). MS (ISP)
e§ﬁy?ha+ + Exanple 80 {4- [ 3 - (4- Chloro-b enzyl) -
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1tofleweh P 5-a5sh 2P presinifaesk st 2eap renesedbetihiyatie pidde HMF
i gbufmeiﬁ Wﬂd‘&otnb_é}gtf&j:dﬂrﬁ\éﬂéﬁb.@hg@%seﬁ& xﬁ%sss%igngagﬁ&pzqoqma%i&h@ether /

0 JA-tr r.0-5-nitro- ze) . )
Thegse Eﬁ) Srecpdend S iete SR EIBE 10 M ;%—@écfhﬁvow-%
Divieroaplsergl) dfileraziae! 1utdrboxylit adid tdrt-Hudd ester (66.8 %) as a yellow solid.
PLRSIP7 kb -k- xylic acid tert-butyl ester (74.1
n%%?g ?n ﬁ% %ﬁ' ‘by keeping the tenperature between
-2 and 2C. At the end of the addition, which took 30
nPhdig ef 4-Riediflueae ¢indtrorphenyl)-@iwaszifait chdoxgid acid@rtalutyl ester
‘ v I . '
0 8 et iy S B0 5 et 30
r B f’éy?%l(lffil}gt odithemtrarad drrpwirFvisin 4P ingin widlsa solution of 3.56 ml
CoMneehilbFAbathylafivacayoss Iiﬁhﬁﬂ)riﬁsbqﬁu@pfmismé iegaﬁﬁldmg&are was then
izg;fgmlﬁigfﬂg éi% gglt?%lglgraql %&hﬂ-’gé %giéx-lférévba&?rl antdeerx(teract%crl] twicgz !W?tgl 500 ml
AdicRlpPortéthbnroarat dirce with 250 ml dichloromethane. The combined organic phases
5T Lol G R P B s w2
( i¢hlpyorgethame. The combined organic phases were dried over magnesium

AsuliBre>ifiLrbd 4RA Qoftellirhicd 1R VRAY! ThPIoRR% RIS BRCR NI 150 mi
Che%%ane/ethylacetate X:l. After 10 minutes the suspension is diluted with 100 ml heptane,

and after additional 10 min stirring, filtered. After drying in high vacuo, 8.8 g 4-[5-(4-
Chloro-benzylamino)-2-fluoro-4-nitro-phenyl]-piperazine-1-carboxylic acid tert-butyl
ester as a yellow solid (77 %) are obtained. MS(ISP): 465.4 (M+H)™.

c) 4.6 g of 4-[5-(4-chloro-benzylamino)-2-fluoro-4-nitro-phenyl]-piperazine-1-
carboxylic acid tert-butyl ester (9.9 mmol) and 8.4 g of zinc powder (128.7 mmol) were
suspended in 200 ml methanol and treated under stirring with 100 ml saturated aqueous
ammonium chloride and refluxed for 45 minutes. The reaction mixture was cooled
down to rt and the zinc salts eliminated by filtration and heavily washed with methanol.

The methanolic solutions were combined and concentrated in vacuo, the residue was



(23 mmol ) and 3.82 g of potassium carbonate (27.65

mol ) were suspended in 80 m  DMF under stirring and
woOhers/useat ed dropwi se within 10 mn with a sobPariEemosHi1176

3.56 m of 4-chloro-benzylamne (27.65 nmmol) in 30 m

DMF. The reaction mixture was tHén stirred for 28 h

at.rt, dil ut w th 500.mn lLiter water and extracted )
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1. After 10 minutes the suspension js diJuted with
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PR by AT PCo e SAA-RE RO B i ert-butyl eter s
metdlamodolid (The) ndSHARDI56E.3EM+H)'ons were conbi ned and
concent rated in vacuo, the residue was WO 2006/ 045478
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Oﬁfﬁfuo@@&eﬁcsédy@”(@lﬂ IhRAbB-fof¥ bt rtf Thd fea&ti&ﬁmmgres@is\eﬁﬁ%ed with 500

h Wa{;ggg plg-ga%?}ég & gfwgffﬁlgsobg& leuTnjmcar onartcla gndt rcleg(?cg 9-10 with
agthA@mRrh ﬁy@Mepey@ﬁﬁfeyilvam athylacztdte msbed)hfm Walerranﬂ ®kide, dried

zi ne-1- car.boxyl..c id tert- t ester

P B AP RS operiti B VoS e § pegof 1e

ofhldrd- lderayrh )1Pefuoro-2- -phenoxymethyl-6-piperazin-1-yl-1H-benzoimidazole as a
4% £if phenyl ] - pi perazi ne- 1

51-1%: Olq%lqggl tmégr(t éutyl %@f@ (9.9 nmmol ) and 3.2

g | -et hoxy 2- phenoxy-1- et hani m_ni um chl oride (14.9

mol , CAS Registry No. 6738Bx®lgBlvere suspended in

105 m di oxane and 35 ml conc. acetic acid and

r g [3ugedhiops-bényl) -3k oS vigieh SxytRdtByl- T oM £l miidhz¥ R 6. -
E!;]B e £si ﬂll:éﬂt)akenoup ?/Pgﬁvvater/tg}t, hyl acet até ZConlc’:m "piperazin
a nfi’il?m 8%"Ye was then added until the pH was

basi c. The organi ¢ phases were washed twice wth

We g cdli e 4amhbeovientyl b6+ thero-dr pleuiosyreethpipGpésiranin- 1-yl-1H-

syl fate 1 fi

rlAffidaddid (o8l ﬁgn@@d%ﬁ%ﬁ% &4 @ e Fylyedin 15 mi

resi due was mat ogr g %
Sqlmh]@g@*gpthane and treated w1th 0.023 ml benzoylchlorlde (0.2 mmol) After 1.5h of

stirring at rt, the reaction mixture was diluted with dichloromethane, washed with water,

saturated sodium bicarbonate and brine, dried with magnesium sulfate, filtered and
concentrated in vacuo, leading to 84 mg residue which was purified by column
chromatography (9 g silicagel, ethylacetate/heptane 2:1). 69 mg product as a light yellow
solid (98 %) was obtained. MS (ISP) 555.3 (M+H)™.



et hyl acetate/ heptane 1:1) leading to 4.2 g 4-
[ 3-(4-chl oro-benzyl)-6-fl uoro-2-

woherwoxuyatet hyl - 3H benzoi m dazol - 5-yl ] - pi per azi reT/EPE@S011176
oxylic acid tert-butyl ester as_a yellow solid (75
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then to 9-10 with amroni um hydroxi de, extracted with
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digid gueppt hane and treated with 0.023 m

benzoyl chloride (0.2 mmol). After 1.5 h of stirring

, the re was _di_ | ut ed th . .
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product as a I| ellow solid (98 9% was obt ai ned.
I\SYC(IMSPPYlS‘&S 63ﬂ1ecmp phenpgypeihgl-84 34 7iduoromethoxy-benzyl)-3H-
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chibpy sger (\@+&)mol ). After 1.5 h stirring at rt, the
reaction m xture was diluted with dichl ororrethane

V\Frepar%u\clymn to? 5%oro—2-phenoxymethyl-G-p1perazm- 1-yl-1-(4-trifluoromethoxy-

benzyl)-1H-benzoimidazole: as described in example 77.
Example 84

1-{4-[6-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-
yll-piperazin-1-yl}-pentan-1-one

80 mg of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-
1H-benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were dissolved in 1.5



saturated sodi um bi carbonate and brine, dried with

magnesi um sul fate, filtered and concentrated in
woacwsw4s47eadi ng to 84 ng product as a |ight yebPCowP2005/011176

solid (98 %9. M5 (I1SP) 535.3 (MtH)t. Preparation of

1- (4-chl or o- benzyl ) - 5-f | uor o- 2= phenoxynet hyl - 6- pi peraz

in-1-yl-1H benzoi m dazol e: as described in exanple
sol d'g%lmgm@t}@ge ayé bisplied jijih-0.0p5 ml pentanoyl chloride (0.2 mmol). After 2 h
[ ?drfrilnlg% f~t &&@&%&fﬂ&{d}x baddfidked tidh daaﬂ&r&iéi%é @gg‘m |w1th water

ol -5-y razin- met h
8053ﬁ'ﬂa 1umnf)1car onate and]bnne, ?ed with magnéglum sulfate, tered and

5ccﬁﬂddﬁfr@te& iphenoxieadihbyd 8Gmpiyplsvagdlid (93 yb)y. MY dSPy 3d513uai+H)™ .
ronethoxy benzyl) | H benzoi m dazole (0.16 nmol) and

di ce%gf)a?gﬁet anueO rgn enoz({matﬁ% ?ﬁ’ %?!ﬁ\ﬁig'#nq &4 glﬂuoromethox}’-

choizmbridbhaevambdarple: stdeseribed if Oxazaple@bl ). After 2 h
stirring at rt, the reaction mxture was diluted with
di chl oronet hane, washed w § @5, saturated sodi um
bi car bonate and brine, dried wth magnesi um sulfate,

yéﬁf" gﬁ,ﬁ%ﬂ%? %ggt&%%feﬁg‘fd( ¥ V%g%gn ead*).ﬁquyf) 31-? %enzo:tmldazol 5-

Pyl¢papeaidio] -gdi-propan-1-one
5-fl uor o- 2- phenoxynet hyl - 6- piperazin [ -yl-1-(4-trifluo

r Qéfﬁlrrgb%gﬂ}x&g%ﬁp nokgg,‘z@%g.ﬁe@% 11851 PR ARG b BE o benzyl)-
[ BEFY anapinnigdazole@oboymetohydnd3.033 ml TEA (0.24 mmol) were dissolved in 1.5
(i WidnfdrIRI-AMRE BRX Vrehen %\»qh)o 01%1gﬁgéfyn &M&e @:2 Mhdol). After 2h

- pi perazin-1-yl}-pentan one

SSHITiRG rabrtzﬂﬁﬁé%@WWP was gilyed withslichlgnomethane; washediayith water,
I Bl dReR Bithibonktd @il Gzl n{aénésﬁuﬁmateﬁlféred and

Ol d OO AL Tl et e eSS o e 2 iy

and treated with 0.025 m pentanoyl chloride (0.2
nBoEphratidhtod 5-fRicno-2sphanoxygethayl- 6—1p1pdrm-ﬂe5d{:1_t-(43triﬂrioxd>methoxy-
?nz?g tllﬁ $dn ﬁ'i‘d%bféhisode&’ teﬁﬂi‘gxag\(@ Wi th vater

ed so |un1 'cCarbonate an drled w th

nagne5|un1sulfate filtered and concentrated in
vacuo, leading to 89 ny yel EsanpleBbd (93 %. M5 (1 SP)
585.3 (M+H)+. Preparation of

51 {6 o PR PREKBIHH -3 B4Rt iAa bAzh@thdxyy benkyl) BH behdodidazol-5-
Qgetho§y 1@@E§ﬂﬁ? 1%ggen20|n1dazole as described in
ekampp Ry gy im{nz‘f .

[ 6- Fl uor o- 2- phenoxynet hyl -

( 40 torgi df 5 efboroy ot ploenyoxdmanthyl- § p&bﬂrﬁ@m—zlejrlﬂ—d@nﬂﬂud:iemyth]oxy—benzyl)-

) PHPoeern%hﬂa&z'oYA éO'.l%rrB&%ﬂ':Jn'dQﬂ%S ml TEA (0.24 mmol) were dissolved in 1.5
ml dichloromethane and treated with 0.027 ml phenyl-acetyl chloride (0.2 mmol). After
5 h stirring at rt, the reaction mixture was diluted with dichloromethane, washed with
water, saturated sodium bicarbonate and brine, dried with magnesium sulfate, filtered
and concentrated in vacuo, leading to 89 mg light yellow solid (86 %). MS (ISP) 619.4
(M+H)".

Preparation of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole: as described in example 77.



80 ny of

5-fl uor o- 2- phenoxynet hyl - 6- pi perazin-l-yl-1-(4-trifluo
woaomsiasKy - benzyl ) - 1H benzoi m dazol e (0. 16 nmeC)/ERDMS/011176

0.033 mM TEA (0.24 mmol) were dissolved in 1.5 m

di chl oronet hane and treated wit®-0.018 nl propionyl

chloride (0.2 nmol). After 2h stirring at rt, the

reaction mxture was dil ut dexemipl8di chl or onet hane

washed with water, saturated sodi um bi carbonate and

br_{0265- Fmow—d guehtaxffﬁ&ﬁﬁss S drahRthdxyHeBr @Y 3AM6knz0imidazol-5-
(}ggcent rat | n vacuo, |eading to 87 ng yeI | ow solid

P"?fmZWB JPPABZOUE (\MkH) +.  Preparation of
5-fl uoro- 2- phenoxymat hyl - 6- pi perazin-1-yl-1-(4-trifluo
r&dneeg bbxfluote Azphehotyrhdibyl 2 bipettairo i ¢1- 1 d- tdidlsorihetoxynbenzyl)-
elé?@?}xfmgxzdfzgﬁmg ?nn%@ﬂ %P&g 0(%3 rrll TEf‘%l %) 02r4 6nmtoH gy(erg 8lssolw?d in 1.5
)ml &ichibromeshan epaddic with 0.021 ml butyryl chloride (0.2 mmol) After 5h

s‘?ﬂrﬁﬁé Ay %@reﬁkﬁo@nﬂ&ﬁ%as%ﬁ%mh 8RnMWoREthane, washed W1th water,
f1'udr o-2- phenoxynet ’é‘%sh%@‘? perazin-l-yl-1-(4-triflu

r%’ﬁ%ﬁ‘ﬁ@ ﬁsydlb@rbzﬁr?omfﬂa irigd ethanagriesigimpspbiage, ﬁhﬁred and
QGoRBéhtritedliBAralibh, 24 dA¥00 Mgg@ﬂ;@wgalomhumwl%s MSI(ISP) 571.3
d % onet hane and treate W th

p(liqg ~acetyl chloride (0.2 nmmol ). After 5 h stirring

at rt, the reaction mxture was diluted with

dPrepdrotiomef hineso-dphheakynietiyl-Gapiperazins kil ¢ ¢dfls odimethoxy-
Bl PIDRD G ARSI D Gs ARG dilimiBROAEST Um sul fat e,

and concentrated 1 n vacu I'eading to 89 ny

light yellow solid (86 9. I\/IS(ISP '619. 4 ( MtH) +.
Preparation of Example 8
5-fl uoro- 2- phenoxynethyl 6- pi perazin-1-yl-1-(4-trifluo
r @t Fesy-2-p lze eiffilod@nethexy-Benzyt) SIH IHeR£bitnidazol -5-
%ﬁg | e 771 % g 478 PCT/EP2005/011 76 -72

E%e’éazgv Flirgrfo 8PB< 2- phenoxynet hyl - 3-
(4-trifluor orret hoxy- benzyl ) - 3H benzoi m dazol - 5- yl]
-89 ipg ef aflunrdk2yihenbxytragthyll 6-pipaszBO 11yl 1 ef-trifluoromethoxy-benzyl)-

I I

S R R0 T BB PSS sk i 1.
b@slﬂmonr@har(@r@mm Withe1086 dfﬂé’rsMW’é’hbﬁonl gloride (0.2 mmol).

gﬁiﬁgﬁl{ &HEBE athq, i %&%@?gﬁgtu\ﬂé Whs %L?’?)C?'Vn\f[ﬂl d@di'ﬂd%)ﬂeﬁhane, washed
R PR sHuctied i RrrDeRe o Bt RED %ﬁé}%ﬁ@um sulfate,
VEish&tand ddncwatfed in aaholleddad; toaudi rﬂg‘fhgl‘lt@faﬂ&@ Belide(7ar4). MS (ISP)
b{}i[?ne dlg'ﬁd W th magnesium sul fate, filtered and

ée@’tl ed in vacuo, leading to 88 ng of I|ight
yellow solid (97 %9. M5 (I1SP) 571.3 (M+H) +.
Frrepartioi of 5-fifioro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-

018 BeHRRAINTE B B BBEARL 7. Y1 - 1- (4-trifluo

Example 89

1-{4-[6-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-
yl]-piperazin-1-yl}-3-methoxy-propan-1-one

0.020 ml 3-methoxy-propionic acid (0.2 mmol) and 40 mg 1’1-carbonyldiimidazole
(0.24 mmol) were refluxed in 4 ml dichloromethane under nitrogen for 40 minutes. 100
mg of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)- 1H-
benzoimidazole (0.2 mmol) were added and the resulting mixture refluxed for additional
4.5 h. The reaction mixture was then diluted with dichloromethane, washed with water,



benzyl ) - 1H benzoi m dazol e: as described in exanple 77.
Exanpl e 88 {4-

wP@edelus178- 2- phenoxynet hyl - 3- (4-tri fl uor onet horgTiE@BEFH11176
) -3H benzoi m dazol -5- yl] -piperazin-

| -yl}-o-tolyl-methanone 80 ng -o®-

5- fluoro 2- phenoxynet hyl - 6- pi perazin-1-yl-1-(4-trifluo
seiEted s9diparbigarhonate pidb bring ﬁ@é%@@%@ei%nhﬁ%%e’ fliered and

Qpﬁé’élmedﬂ%aé& ?Adiﬁg%)lzg\'ﬁ{g%reﬂbﬁ%@ﬁdf qlhid r@sﬂue%waﬁbunﬁed by

di oroonmet hane an Oygh 026

zpfsﬁlmmaaﬁam P g &"ége? ShgigieneRpetbpna) 3:1) leading to 44
she offiwigiteadolit (37 ¥HEMSEESR) 58N 2 1(MiatHY'e was diluted with

di chl or onet hane, mashed w th water, saturated sodi um

0L Al M G A AR DES] IS oy
|biegtl) -y El- b@WOfsmlda@k( asdwrlbmn(w@myle 7819 4 (MFH) +.
Preparation o

5-fl uor o- 2- phenoxynet hyl - 6;m%ﬁ¥?@@m|1 [ -yl-1-(4-trifluo
ronethoxy benzyl) - 1FLben20|n1 azol e: described in

ﬁgf?{'l gé]; Elgrcgﬁer%b- AR iaghenoxymethyl 3H-benzoimidazol-5-yl]-

Qﬁp&ﬁmﬁlMQMQﬂﬁmbﬁxy benzyl ) - 3H benzoi m dazol - 5- yl ]
-plpera2|n- | -yl} -3 -nmethoxy-propan -1-one 0.020 m

7 2I rp% %41% é’% %@Jaéfz)a—l? ffélo 2%0 n@&&g é& zm—l gl 1H-
bentoigiidniobr @ristanb audd)émnnlﬂflb‘g fwmolpweerdiseed in L5 ml
]tﬂﬁlufgg%élﬁane aélrclloti?tr:regtm;h 0.0145 181 ace lchlon(f)l/e (0.2 mi‘rnotl)r IAfter 15h
rSOFERS) a&r;t»tbé Feaglion mtuwe‘ﬁaafﬁﬁ aion dic Qmﬁ% VWé]il%f with water,
Q\ggﬁ*tgteé @gdﬁlhﬁblﬁﬁﬁ@ilat_}ﬁ Red DK Wredvef mxgtbstar sulfate, filtered and
addi ti ona e reacti

chOPGERtEd v e e R ae o e T 85 5P 2933
2006HY45478 PCT/ EP2005/ 011176 -73 saturated sodi um

bi carbonate and brine, dried with magnesi um sul fate,

f plllegsfa{agn BPHL (4 SRANEERERALEE ﬂluBroVQﬁ#h???xé%ﬁ%égﬁﬁﬂr?n%%-WLm-

resr'due was
dmgmmdgmqa dysctibed ip eamiplestfe| |

di chl or onet hane/ net hanol 24:1) Ieading to 44 ny
off-white solid (37 % . N5 Kifadiple 687. 2 (M-H) +.

Preparati on of

5-f1 I
AR A R TR e R R
epipombie- 771} ;E&pm}[le)rﬁo 1 {4-

[3 (4- chloro benzyl) - 6-fl uor o- 2- phenoxynet hyl - 3H benzo

PARBER N s o MES Afloho-2 pfickpkpn ab A Erof, i o
bf.rjzoymdgl_zq.le (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were dISSO edin 1.5ml
dichloromethane and treated with 0.018 ml propionyl chloride (0.2 mmol). After 1.5 h
stirring at rt, the reaction mixture was diluted with dichloromethane, washed with water,
saturated sodium bicarbonate and brine, dried with magnesium sulfate, filtered and
concentrated in vacuo, leading to 79 mg of a light brown solid (96 %). MS (ISP) 507.3
(M+H)™.

Preparation of 1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-

benzoimidazole: as described in example 80.



benzoi m dazole (0.16 nmol) and 0.033 ml TEA (0. 24
mol) were dissolved in 1.5 m dichl oronet hane and
wonemtoash7sd t h 0. 0145 ml acetyl chloride (0.2 nmBCY/EP2005/011176
After 1.5 h stirring at rt, the reaction m xture was
di luted with dichl oronet hane, ~#shed with water
saturated sodi um bi carbonate and brine, dried wth
magnesi um sul fate, filteredsanple¥bncentrated in
vacuo, leading to 68 ng of an off-white solid (84 %.
14 t3200- Chi o D en - Bl ftuor SR e dkiRehfE 3H-benzoimidazol-5-yl) -
4- chlo benz 5-fl uoro- 2- phenoxynet hyl - 6- pi per az
Lﬁ@qﬁyp’I iﬂﬁ?dazole descri bed i n exanple 80.
Exanple 91 1-{4- [3- (4-Chloro-benzyl)
7@ thl uﬁ1Q4%hpﬂenﬁnm)asmulorc3&Lmenzmmtﬁﬂz@piﬁrmli 1-yl-1H-

Zrlg}z}?%ﬁ—o%e @e%z‘%ﬂoﬂémﬂl 03(%? gﬂgﬂg‘hgn 2L nsi)%l?,]WFreéhssolved in1.5ml

i dlelﬂlex;dmelhkndmxdzfmamddimlmo él{maohhml %uafmd oblo@ (mz mmol) After
dllEﬁh (Brraf %et re r’ﬁ%e l‘gﬁgcﬁondrhﬁéﬁjémg dHﬁ‘tegl wr'ltHT&chloromethane, washed with

'oro treat propi ony|
cHiten safarater sodivp bjcarbymatgang byine, d@@d Wrth ARASRESIFI, su¥fﬁé> filtered
rﬁﬁ%h@éhtfatéd MR Ieadidgib od nid b 16kite hDSARDNaREMS (ISP) 521.3
QSiﬁ§§+ wat er, saturated sodi um bi carbonate and
drled W th magnesium sul fate, filtered and
concentrated in vacuo, leading to 79 ng of a Iight

bl?r@pﬁraﬁﬁh bfl1{(@2&hidxo-beizyl  SEpoAD Z-then¢dhrhdthyl-6-piperazin-1-yl- 1H-
I aty f enzyl)
ng m?)lfl%zg e d Se%%ﬁéﬁfe%%ﬁ%[ Ogl perazin-1-yl- I H

ben20|n1dazole as described in _exanple 80. WO
2006/ 045478 PCT/ EP2005/ 011 ¥mplgd3 Exanpl e 92 1-{4-
[ 3-(4-Chl oro-benzyl )-6-fl uoro-2-phenoxynet hyl - 3H benzo

Iﬂt«}é{é@fop's}f} YL f6-RidR6 233 R vty bthyt DYL- AR flubroPiteh oid-Bezyl) - 3H-

1be(n?r°’6‘i‘ff164°é Sed PRy azn-117U65tB2%0% henoxy et hyl - 6- pi per az
in-1-yl-1H benzoi m dazole (0.16 nmol) and 0.033 m
To=82(( £ 2fcyatopk)pyheceticdickls0)2uathol )Jrantl. 40 mf of 1’1-carbonyldiimidazole

g . ylr Sfrn%m I'}arllgﬂy_&?g rg)i Sﬁﬁfcj?h %}%ntlgthQnQ g}ﬁgemltrgfg%r 7 Imnutes 100

ring F-Hhioredephemoxyhsibyl @ pipesazii-Lol-dd( Mrtﬂuoromethoxy~benzyl) 1H-
dﬁ&ﬁbﬁﬁ ﬁ%lpgﬂ?nb ?W@[@ AWl Edan INRE @EsultHf Mbﬁﬁx%‘}eﬁ’@@ﬂ Y& additional
bi car bonat e ri

ne, I e esi u
£ 74 - drhegeaciion rRIFHEE R ﬁteediﬂmmmgugla gﬂé%? ng, ava%edﬁ@lth water,
Oiatlﬁa{e’dgbﬂmhﬁﬂlcﬁl‘ﬂohﬁite 84 bBthe, d¥ied(WiBPhnabedbivin silbdtElfittered and

Pr epar at i
SRR O Ty P 0 198 e g Rty Fyids 1 periisd by
i goltimyilchtdinatography (24 g silicagel, dichloromethane/methanol 24:1) leading to 77

mg light yellow solid (63 %). MS (ISP) 583.3 (M+H)™.

Preparation of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole: as described in example 77.

Example 94

1-{4-[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl]-
piperazin-1-yl}-2-phenyl-ethanone

72 mg of 1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-
benzoimidazole (0.16 mmol) and 0.033 m! TEA (0.24 mmol) were dissolved in 1.5 ml
dichloromethane and treated with 0.027 ml phenyl-acetyl chloride (0.2 mmol). After 22



benzoi m dazol e: described in exanple 80. Exanple 93

2-Cycl opropyl -1- {4- [ 6-fluoro-2-phenoxynet hyl -
wO2ederoufd78ior onet hoxy- benzyl ) -3H benzoi m dazobebApkjosniii7e

- pi perazin- |-yl}-ethanone 0.020 _m of

cycl opropyl -acetic acid (0.2 mTJIS)‘ and 40 ng of

1I-carbon di i m dazol e 0. 24 nmuol ) r ef luxed in

B By T GG it i 30 GUBI LU GisblpFommGane, washed with

1®&terng1turated sodium bicarbonate and brine, dried with magnesium sulfate, filtered

aﬁd %ﬁﬁ&n?ra%laqﬂ Qfxé/LTFéeQ jéx;gg% ?%ra ?é :llgﬁ{ }E)%ﬁvrﬂﬂ?éé )( %\é lelylg (ISP)

add%é Mﬂtﬁihe resultlng m xture refluxed for
additional 26 h. The reaction m xture was then

d'Plr B&tioM & -di-elbRy- B%Zijaﬁﬁuoﬁ@aﬁgﬁgldﬁyﬁﬁ ng%\%Ferazm 1-yl-1H-

tur sodi u bi carbonate and brine;, dri‘e
5%@1“&%2@61 gsgteecriber in g¥emeplaBy  concentrated in
vacuo, leading to 129 ng yellow solid. This residue
was purified by colum chr @xainerosphy (24 g
sili cagel di ehl or onet hane/ net hanol 24:1) leading to

M+{I§|)nE @Hltony %F]!llg’g 8 ﬂu‘ogo 5%:}%1en/8x*ymlv§n}ﬂl I3‘['3—i:>})enzo1m1dazol 5-y1]-

SPﬁHea@ﬂmlzﬂﬁﬁe?mdﬂyW@b’hyﬂhaﬁolm perazin-1-yl-1-(4-trifluo
romet hoxy- benzyl)-1H benzoi m dazol e: as described in

exyanp) 6 THTU @(Qﬂ'ﬁlr&ol?‘b ﬂsrlﬁflof e[ﬂ%yidliséﬁ]% mnp%ﬂ%?bm ml of

- 6-f 1 'uor o- 2- phenoxy benzoi zol - 5-
p Ic ?Q?PYII afeng ?a Wﬁﬁé:h%o Vég HapEH&Mb a s’@qred for one minute at rt
1uelée1cehlg@ﬂ aheanay Irr)gcff 1t¢4ué1ﬂ@r02bd@&!ﬁ ﬂllmibfwghéro&yﬂx@ﬂﬁ%-

B LA o T s B2 i

diwak btomredhietr B2 het andhe reatiedmatttite WasGRen diluted with 30 ml water and

50 P B e v i

r dfatanand briaey driadtwighmagnasivme sulase, @itbwd@dd\mn@ntrated in vacuo,
diihl10Teh RANS« 1WBSRadW tibo %@m (IsBpsay ahgdpgedi um

b| car bonate and brine, dried wth magnesi um sul fate,

ltered d nce trat n vac | eading to 90
?I%Parfft oty 134‘? é)eoroﬁsp ppymeiyBs PlpsuRaipaL-vl-1H-
Pbe@ﬂﬁmidaﬁdﬂew‘s descrlbed in example 80.
1- (4-chl oro-benzyl) - 5-f 1 uor o- 2- phenoxynet hyl - 6- pi per az

in-1-yl-1H benzoim dazol e: ri bed in exanple
80. Exanple 95 1-14- ﬁ"&%ﬁ%?g benzyl )

- 6-fl uor o- 2- phenoxynet hyl - 3H- benzoi m dazol

pil pér[dzidrChloya-permy yﬁ:ﬂém%b@hemmm&wé%ﬂbemglmﬁgamﬁml
ggdé%zmmlg%} 3 On 0Bl pRpaflibyldi | sopropyl ani ne and

71 mg of TBTU (0.22 mmol), 0.19 ml of ethyldiisopropylamine and 0.023 ml of 3-
methoxy-propionic acid (0.22 mmol) were dissolved in 6 ml DMF and stirred for one
minute at rt under argon. Then 100 mg of 1-(4-chloro-benzyl)-5-fluoro-2-
phenoxymethyl-6-piperazin-1-yl-1H-benzoimidazole (0.22 mmol) were added and the
reaction mixture was stirred for 22 h at rt. The reaction mixture was then diluted with 30
ml water and extracted with ethylacetate (twice). The combined organic phases were
washed with water and brine, dried with magnesium sulfate, filtered and concentrated in
vacuo, leading to 121 mg of a light red solid (97 %). MS (ISP) 537.4 (M+H)*.

Preparation of 1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-
benzoimidazole: described in example 80.



cycl opropyl -acetic acid were dissolved in 6 M DWW and
stirred for one mnute at rt under argon. Then 100 ng
wohods/4gk7g hl or o- benzyl ) - 5-f | uor o- 2- phenoxymnet hpCTA&P2005/011176
pi perazin-|-yl-1H benzoi m dazol e (0.22 mmol) were ‘
added and the reaction nmixture 7&as stirred for 22 h
at rt. The reaction mxture was then diluted with 30
nintgymediatad extracted with ethyl acetate (twice). The
conbi ned organi c phases were washed with water and

bf@ﬁ@moﬂﬂeﬁgrlﬂlﬂﬂ-fhd&@B&&ibd)ﬁfylﬁdcichhﬁthy( éstdrer ed and
concentrated in vacuo, leading to 130 ng of a |ight

gftgp i:o]!{ei:sgn lgcgi?n% ‘f@Ah’li%- 3(—£o§g)be%§o?i'c 4t %&%{}1 estef EPAration

1-(4-chl oro-benzyl)-5-fl uoro-2-phenoxynet hyl - 6- pi per az
i 16.5 gpf 4-Brkinbénpdptiedzeio heid nasthy] ester isaddedhtoeapingsion of 10 g of

80, =114 1[03- i idi i irred at 50 °C
(Q)_ségllzﬂggg% Eeéﬁlg@%f}%g_ f1]93 érrl%q-/ Q_m ﬁginf and ﬁ}ﬁ {egﬁogle\zazs Ositlrr_e at5
dfez dph. Bhayeyin i§ sybpraugniinvas WH? H@%@W@@iﬁﬁ R8P HProRsREl

71 nmg of TBTU (0.22 mmol), 0.19 m of

ety hdRkHOPs @RY1-BRERAGyathyl. 102 dold-5-@hrbdxylic acid methyl ester
nmet hoxy-propionic acid (0.22 mmol) were dissolved in 6
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butylamide bromomethyl-quinoline
2-ph thyl-1H-indole-5-
2-phenoxymethyl-1-(4- P enOJ‘cymie y maoke
; carboxylic acid,
trifluoromethoxy-benzyl)- i
125 | 480.5 . . cycloproylamine and 1- 481.1
1H-indole-5-carboxylic .
] o bromomethyl-4-trifluoro-
acid cyclopropylamide
methoxy-benzene
2-ph thyl-1H-indole-5-
1-(4-methoxy-benzyl)-2- P enO)'cymc? v maok
heno . carboxylic acid,
126 | 426.5 P KYmERy L cycloproylamine and 1- 427.2
indole-5-carboxylic acid
, bromomethyl-4-methoxy-
cyclopropylamide
benzene
2-phenoxymethyl-1-(2- 2-phenoxymethyl-1H-indole-5-
trifluoromethylsulfanyl- carboxylic acid,
127 | 496.6 | benzyl)-1H-indole-5- cycloproylamine and 1- 497.1
carboxylic acid bromomethyl-2-trifluoro-
cyclopropylamide methylsulfanyl-benzene




No. MW Nane Starting materials (MtH) +
2- phenoxynet hyl -1 - . :
WQ200b/0354781 f | uor o- benzyl ) carboxylic acid,
butyl am de and 1- 467.2 1 Hin dole-
acid butyl am de brononet hyl

2- phenoxynet hyl

-2,488-trifluoro-

f ound
-1 Hindol e- 5-

5 -carboxylic
benzene

1P8TAPB005/011176

1-(2-fluorq-5- 2-phenoxynethyl-1kkindo!g-Sizg 8T
triflporonethyl-benzyl)- carboxylic acid, . MAE)
2t PrenM¥ymedNage- 1H cycl opr opy| Staitiig adterids 483. 1 ( )
I ndol p-5-carboxylic acid brongnet hyl - 1-fl uoro- 4- found
cyetoprepylam-detrifluoronethyl -benzene
2r phenpoxynet hyl - 1- (4- 2-phenoxynet hyl - 1H-i ndol e-5
tiri fluor ome&tgpil'e- benzqyﬁla)]- car b@x3rbhencagindthylt 30-i4@4le5s-
1H—indo|e-5E" %%zz;ﬁlh?ycloprqgﬁkgghcwnénd 2- 465.1
cjd c D{Hp§itah r@m)lne
?]r 12% u%q%o??‘ Pﬁylka%%rhz 1 1%2- clfﬂtﬂ@mumﬁdxy- 467.2
2 phenoxynr dofe” Qﬂéﬁﬁ'o}ne%r l‘é@f?%
dcid,| 131 ubﬁ@mdkynethyl érk b an1ne an
479. 2 indble 5-carboxylic aci eBF%WDnethyl
but yl fam de dlfluoronethoxy benzene 1-(4- nethoxy-s-
- phenoxy [nyI-1rr1HUU|c 5= t..fluo.u“th";F:ﬂnzy!)-
car bgxylic 494.5 2- phenoxynet -
cyclqpropylgz#%‘o W0 4- 495.1 %ﬁkﬂﬂxyd@cﬁ-
gcid bronﬁgzﬁhyhnhahﬂt 2oogm¢ﬁg§¥gﬁy1an1de
tirqy-b! . _
L2 BB e g’é’F(lﬁ? SH Y e e ng | 4831
mat er|i al s | indole-5-carboxylicacid | bromomethyl-1-fluoro-4-
cyclopropylamide trifluoromethyl-benzene
2-ph thyl-1H-indole-5-
2-phenoxymethyl-1-(4- P eno:fcyme.: Y ek
_ carboxylic acid,
trifluoromethyl-benzyl)- _
130 | 464.5 . ) cyclopropylamine and 2- 465.1
IH-indole-5-carboxylic
4 evel Jarmid bromomethyl-3-
acld Cyclopro amiae
YEOPTOPY trifluoromethyl-benzene
1-(2-difluoromethoxy- 2-phenoxymethyl-1H-indole-5-
benzyl)-2- carboxylic acid,
131 | 478.5 | phenoxymethyl-1H- butylamine and 1- 479.2
indole-5-carboxylicacid | bromomethyl-2-
butylamide difluoromethoxy-benzene
1-(4-methoxy-3- A 2-phenoxymethyl-1H-indole-5-
trifluoromethyl-benzyl)- | carboxylic acid,
132 | 494.5 | 2-phenoxymethyl-1H- cyclopropylamine and 4- 495.1
indole-5-carboxylic acid bromomethyl-1-methoxy-2-
cyclopropylamide trifluoromethyl-benzene




found 2-phenoxynethyl-1-(2-

2- phenoxynet hyl
wonoddlusr7emet ho benzYl) _

1H i ndol e- 5- car boxylic bronD
trifluoronmethoxy-benzene

-1H i ndol e-5 carboxylic acid, 133 496.5
but yl arri ne and 1- 497PC¢T/EP2005/011176
- acid butyl am de

yrrethyl-l-(S-

- phenoxynet hyl - 1H i ndol e- '—'1- rifluorometha ben 1
carquyllc aold 134 496.5 1Hi ndol e-5-carboxylic (M+H)*
qu¥ql dvihg Mame1- 497.2 aci d| Btartrh@miathwials
dr omgmet hy|l - 3- trifl uoromet hoxy- benzene found
2 P.UMX@’FTEPh)’LlHiﬂdQ!E 51 (’) 5- Di-fl uyoro-benz \lejl
ﬁarquylic acid, 2- phenoxynethyl-lkk 135 432.5
iindole- S_Cqéﬁgﬁﬁllc ﬁghg(%yclQﬁﬂﬁwypﬁﬁnﬁbﬂaﬂﬂlﬂddﬁés.
gycl gpr opyll t L cAbdicfllcue{®- benzene
2-phénoxydﬂﬁﬁ@km@hﬂha@obauﬁ[ Phe oxynethﬁ
ddﬁéo%§ﬁ1c:§§qu Bl rlfIBB’¥W9neBné Zyl) 136 | 4971
450.95 1Hin car oxy{lc ¢ pedrapmetiyl-am ne and 1-

451. 1 aci|radbiiglmigy| ami de | . thoxvb
Hr omdmet hyfl - 2, 3, 4-trifluoro pefgRppromethoxy-benzene
1-(3-dif|uoronethoxy 2- phenoKynethyI-lFLindole-5-
benzytj=2-7Tcarboxyt Tt acid; 137 5056
ghenaxynet hyl - 1H plperldln 14yl -am ne = .5086.
indole-5-cq; gé&hg cBe1d- @[onuéﬂ?ﬁﬁ?¥§?%£%rﬁ%?ggse%'
gi perli di n-|1 % et oxy be¢nazboeylM@cRD06/ 045478
e ,
ARG/, ERRQQ5) ‘T eTen heyy- WV@ bhﬂrlan%'a\llﬁﬂﬁ— Starting | 4979
materli al's’ f m@Afdole-5-carboxylic
, , bromomethyl-3-
acid butylamide .
trifluoromethoxy-benzene
2-ph thyl-1H-indole-5-
1-(2,5-Difluoro-benzyl)- P enor-cymc.e y Hmaoe
carboxylic acid,
2-phenoxymethyl-1H- .
135 | 432.5 | | L. cyclopropylamine and 2- 433.1
indole-5-carboxylic acid .
. bromomethyl-1,4-difluoro-
cyclopropylamide
benzene
2-ph thyl-1H-indole-5-
2-Phenoxymethyl-1- P enorfcymé y o
] carboxylic acid,
(2,3,4-trifluoro-benzyl)- i
136 | 450.5 ) . cyclopropylamine and 1- 451.1
1H-indole-5-carboxylic _
, . bromomethyl-2,3,4-trifluoro-
acid cyclopropylamide
benzene
1-(3-difluoromethoxy- 2-phenoxymethyl-1H-indole-5-
benzyl)-2- carboxylic acid,
137 | 505.6 | phenoxymethyl-1H- piperidin-1-yl-amine and 1- 506.1
indole-5-carboxylicacid | bromomethyl-3-difluoro-
piperidin-1-ylamide methoxy-benzene




2- phenoxynet hyl -1 - (4- 2-phenoxynet hyl -1 Hindol e-5
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carb

oxylic acid, 138 527.6
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Hypromogethyl-4-
G rtﬁﬁﬁbﬁlo'n?etﬁ&lydbenzene

ydra2|ne and 1- 512.2

512.2

140

2-phenoxymethyl-1-(3-
trifluoromethylsulfanyl-
benzyl)-1H-indole-5-
carboxylic acid N-butyl-
hydrazide

527.6

2-phenoxymethyl-1H-indole-5-
carboxylic acid,

butylhydrazine and 1-
bromomethyl-3-trifluoro-

methylsulfanyl-benzene

528.1

141

1-(3-difluoromethoxy-
benzyl)-2-phenoxy-
methyl-1H-indole-5-
carboxylic acid N-butyl-
hydrazide

493.6

2-phenoxymethyl-1H-indole-5-
carboxylic acid,

butylhydrazine and1-
bromomethyl-3-difluoro-

methoxy-benzene

494.2

142

1-(2-difluoromethoxy-
benzyl)-2-phenoxy-
methyl-1H-indole-5-
carboxylic acid N-butyl-
hydrazide

493.6

2-phenoxymethyl-1H-indole-5-
carboxylic acid,

butylhydrazine and 1-
bromomethyl-2-difluoro-

methoxy-benzene

494.2




bromonet hyl -2-trifl uoro-
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%&58 Y§hahd 1 ne

oSe nydrous 60.0 ny
15.0 ng Sodium starch
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0440511 4

t2-5 g t7. 0 Mg VEQ
Wei ght) 120.0
PY o hEES leteRl1l- (-0 €
1e.Phl yc%l e(%%% %ﬁ %On
ey erRethpEY P60,
1H-indole-5-carboxylic
acid N-butyl-hydrazide

nesium stearate 1.5 ng
L ai -
ratbagyhepacidal ¢ 1. 3 ny
&t hydrazifBand 1-
bromomethyl-3-trifluoro-

methoxy-benzene

512.2

145

539.9

1-(2-chloro-5-
trifluoromethyl-benzyl)-
2-phenoxymethyl-1H-
indole-5-carboxylic acid
N-butyl-hydrazide

2-phenoxymethyl-1H-indole-5-
carboxylic acid,

butylhydrazine and 2-
bromomethyl-1-chloro-4-

trifluoromethyl-benzene

530.1




Titanium dioxide 0.8 ng 1.6 ng The active ingredi ent
is sieved and m xed with mcrocrystalline cellul ose
wandetast78 m xture i s granul ated with a sol uti oRCOEP2005/011176
pol yvi nyl pyrrolidone in water. The granulate is m xed
wi th sodium starch glycol ate aﬁ@ ‘magnesi um st earat e
%gg g&%@ess d to yield kernels of 120 or 350 ngy
e ® The kernels are lacquered with an ag.
solution | suspension of the above nentioned film
dxampld¥ 2006/ 045478 PCT/ EP2005/ 011176 -89- Exanple B
Capsul es containing the follow ng ingredients can be
manuf j AV
por (g SoEH (I coRERKRRIORD FRINGS Lich L O} B Stactured ina
1eoventippal wanees: starch 20.0 ng Talc 5.0 ng The
conponents are sieved and m xed and filled into
cggﬁgﬁg§mof size 2. Exanple C Injection sopaihisleis can
have e follow ng conposition: Conpound of fornula
( 0 mg Polyethylene glycol 400 150.0 ng Acetic
eHI& ad pH 5.0 Water for injection solutions ad
1 0 m The active ingredient is dissolved in a mxture
oﬂoﬁqquadmﬂf@nml@(l_\)col 400 and water for i hQ.8eeg on200.0 mg
(part). The pHis adjusted to 5.0 by addition of

gg&kg ﬂgo&plune is adjusted to 1.0-,%%k 435mg
It resi dual anount of water. The solution
i i B
PCT/ EP2005/ 011176 -90 Cains 1. Conpounds of the
geaeidahe Keomula X R7 2 O 125mg  15.0mg
Sodium starch glycolate 12.5mg 17.0 mg
Magnesium stearate 1.5 mg 45mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an ag. solution /

suspension of the above mentioned film coat.



4~C RRa R5 Rwherein Xis Nor CH Rl is -C(O -NRSR9

or -C(O-0OR10 and R2 is hydrogen; or, alternatively,
We&200694548N- R ~---~ and R is hydrogen or hal ogemEP2065/011176

is Nor CH R3, R4, R5 and R6 independently from each

other are selected fromthe grot¥r consisting of

hydr ogen, hal ogen, |ower al koxy, |ower fluoroalkyl,

| Bxwexplé Buor oal koxy, and | ower fluoroal kyl sul fanyl; or

R3 and R4 together with the carbon atons they are

at t ac@%ufe@ cbRhiRiRy B fSllovlng MR RIS cAntsahanwhadrediing

whi ch may_contain a heteroatom sel ected fromthe

QIOBVPRRPREIMSEPHY of N, 0 or S R7 is hydrogen or | ower

al kyl; R8 is hydrogen or -NH2; R9 is selected from

t hegrgdetp consisting of lower alkyl, |ower al keny| [Per capsule

| ower al koxyal kyl, -(CH2)m C3_7-cycl oal kyl, -(CH2)m

pi_peri di , 6/ 045478 PCT/ EP2005/ 011176 -91 250m

-(Q¥E?ﬁ¥%%%%9¥%h%g rein the phenyl ring is 8

unsubstituted or substituted by one or two groups 0

sdlagiwsed from hal ogen, | ower al koxy, |ower quoroaIQ??‘Ing

and | ower fluoroal koxy, -(CH2)m naphthyl, and

PWikidys@asmno;  R10 is |ower alkyl or |ower al kenyl; 20.0mg

R11 is selected fromthe group consisting of

- -R12, -S02-R13 and -S02-NR14R15; R12 is sel ectegymg

fr the group consisting of |ower alkyl, |ower

al koxyal kyl, -(CH2)n-C3_7-Cyd oal cyl, -(CH2)n-phenyl

and - (CH2)n-pyridyl, wherein the phenyl or pyridyl is

unsubstituted or substituted by | ower alkyl;

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic acid g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by addition of acetic acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water. The solution is filtered,

filled into vials using an appropriate overage and sterilized.



R13 is selected fromlower alkyl or -(CH2)n-phenyl,
wherein the phenyl is wunsubstituted or substituted by
woawsro4sd7kyl ; R14 is hydrogen or |ower alkyl; RED/EP2005/011176
| ower al kyl or -(CH2)n-C3_7-cycloalkyl; mis 0O, 1 or
2; nis Oor |I; and all pharnma®8utically acceptable
salts thereof. 2. Conpounds of fornmula | according to
claim1, wherein Xis N 3. @@@éunds of formula I
according to claims 1 or 2, wherein RL is -C(O -NRSRO
or -C(O-0OR10, R2 is hydrogen and R8, RO and R10 are
as def (ReEuRdEbABdncrd fofitpounds of formula |
according 'to any one of claims 1 to 3, wherein RL is
-C(O-NRBR9, R2nits hydrogen and JR88 and RO are as
defined in claim Cehound® of fornul a |

according to cIairﬁ YR8 i s gen and R9 is
sel ected fromthe grQu aQsi sti 0 r al kyl,
| ower al kenyl , wer al koxyal kyl ,

-(CH2) m C3_7-cycl oal kyl , - ) m pi peridinyl, I
- (CH2) m phenyl , wherei nY phenyl ring is
unsubstituted or s '
sel ected from hal ogen,
fluoroal kyl and | ower ffuonoal koxy, -(CH2)m naphthyl,
and pyridyl am no, and” m i ng, 1 or 2. WD 2006/ 045478
PCT/ EP2005/ 011176 -92 6. Conpounds of formula I
according to claim4 or 5 wherein RO is selected from
t WBetgiloup consi sting of lower alkyl, -(CH2)m

C3_7-cycl oal kyl and -(CH2) m pi peridinyl. 7. Conpounds
ok forngNaod CHecording to clains 1 or 2, wherein R2 is
-N NR11 R is hydrogen or halogen, and R1' is as

defi ned._i fPnd . 8¢ EIROUIHASR a |

accor dilﬁﬁﬁt(gl)_yg}Rmo ,C\(Afgr ein R zﬁgsh{’%(t) )-R12 and R12
is as defined in claim1. 9. Conpounds of fornula I
accor di o aiernetiedlin 8, wherein R12 is |ower al kyl or

- (CH2) n- phenyl , wherein the phenyl is unsubstituted or
sgbstityted by lower alkyl. 10. Conpounds of formula I
according to claim7, wherein Rl1 is -S02-R13 and R13
is as defin inclaiml. 11. Conpounds of fornula I
accordi ngj\jo clgigi'10, wherein R13 is |ower alkyl.

12. Conpounds_,6f for%}?%}éﬁ%g&d&%&g@ny aim7,

wherein R1' is -S02-

r al koxy, | ower

Y is N or CH;

R?, R R® and R® independently from each other are selected from the group consisting
of hydrogen, halogen, lower alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and

lower fluoroalkylsulfanyl; or

R® and R* together with the carbon atoms they are attached to form a 5- or 6-

membered unsaturated ring which may contain a heteroatom selected from the

group consisting of N, O or §;
R’ is hydrogen or lower alkyl;
R® is hydrogen or —~NHo;

R’ is selected from the group consisting of lower alkyl, lower alkenyl,
lower alkoxyalkyl,
-(CHa) m-Cs.7-cycloalkyl, —(CH,)m-piperidinyl,



and R14 and R15 are | ower alkyl. 13. Conpounds of

formula | according to claiml, wherein Xis CH 14.
wGCaopodmds of forrmula | according to claim13, Pe@EP2I08/011176

R is -C(O-NRBR9, R2 is hydrogen and R8 and RO are

as defined in claim11. 15. Conpournds of fornula I

accordin claim14, wherein R8 is hydrogen and RO .
s sel ectet I BiVh aﬁ’&r% &%ﬁg}% Rerig UBFUbSBEed o upptituted by one
- ((CH2) moE3wd goyiph eclbdtad framchalogeHA WA k61 Iodeh Mlio@atkyMnd lower
is 0, 11 2 &8 Conpounds of formula | according to

any one 0 cﬁuéu 1 to 15, wherein Yis CH 17.
Conpound$Cbt)foaphthy, 4ndaccordi ng to any one of clains

1 to 16, Lgits.at  least one of R3, R4, RS and R6 is
sel ect egy?@glm trgbé group consisting of hal ogen, | ower

al koxy, .l ower fluoroal kyl, |ower fluoroal koxy, and
| Sner fI%’@WSﬁ‘FW}ﬂré‘W‘F ¥5or wherein R3 and R4

tggether with the carbon atons they are attached to
f®'M a Besehicted-fromitier @dup bhsatingaf ed(0j-RY, VW0 ,CRABY —50,-NRMR'S;

>

contain a heteroatom sel ected fromthe group

i sti. Ogr S, WO 2006/ 045478
el Ep20bRD e i ool SRR (Rl i alipryetor
accor di ngCi0n-dhy-aydealisfl, o|Chlhemplientybarkl7-(CihkF ejrityR5vhiesein the

al koxy, FoiBrt PO Rp APl o S Phurabr BEll e

| ower fluoyoal kylsul fanyl and R3, R4 and R6 are )
h%dr ogek Se%?edgﬂ% §ﬁ‘éﬂ‘ o-§ERakphende wherginige rheni s
one of @haib¥Etuked 6r sibstittlh@IT8i BwhBalkyd; sel ected from
the group consisting of hal ogen, |ower al koxy, | ower

f Luoroal kyl. | ower fluoroal koxy, and | ower

feruor oallﬁlj})s'ld;,?ﬁeflé’ﬁglﬁ’wgﬁg(y 4, R5 and R6 are hydrogen.
20.,, Conpounds of fornmula I according to any one of
clRal ms  1s lpwenatkyl wh e(@in-R4.7icgclodkylect ed from the group
consi sting of hal ogen, |ower al koxy, |ower

f lyor oakdqyl.orhower  f 1 uoroal koxy, and | ower

fl uoroal kyl sul fanyl and R3, R5 and R6 are hydrogen.
21. Compounds of formula | according to any one of
cPains B4YF B@2dwherein R is hydrogen or nethyl. 22.
Compounds of fornmula | according to claim1, selected
f ald phidnescgntivafly acepabktisaiigthefeofi- [ 4- (but ane-

| -sul fonyl) -piperazin-l-yl] -2-phenoxynmethyl- |- (4-

P e A

- 3H benzoi m dazol -5-yl] -
3. Compounds of formula [ according to claims 1 or 2, wherein R' is —C(O)-NR®R’

or -C(0)-OR", R? is hydrogen and R%, R® and R' are as defined in claim 1.

4. Compounds of formula I according to any one of claims 1 to 3, wherein R! is
—C(0)-NR®R?, R? is hydrogen and R® and R’ are as defined in claim 1.

5. Compounds of formula I according to claim 4, wherein R® is hydrogen and R’ is
selected from the group consisting of lower alkyl, lower alkenyl, lower alkoxyalkyl,
-(CHz)m-Cs.7-cycloalkyl, - CHy)m-piperidinyl, ~(CHz)m-phenyl, wherein the phenyl ring
is unsubstituted or substituted by one or two groups selected from halogen, lower
alkoxy, lower fluoroalkyl and lower fluoroalkoxy, ~(CHz)m-naphthyl, and pyridylamino,
andmis 0, 1 or 2.
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15. Compounds of formula I according to claim 14, wherein R® is hydrogen and R®
is selected from the group consisting of lower alkyl, -(CHj)m,-Cs.7-cycloalkyl and -
(CHz)m-piperidinyl and m is 0, 1 or 2.

16. Compounds of formula I according to any one of claim 1 to 15, wherein Y is
CH.

17. Compounds of formula I according to any one of claims 1 to 16, wherein at
least one of R®, R%, R® and R® is selected from the group consisting of halogen, lower
alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and lower fluoroalkylsulfanyl; or wherein
R’ and R* together with the carbon atoms they are attached to form a 5- or 6-membered

unsaturated ring which may contain a heteroatom selected from the group consisting of
N,OorS.
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defined in claim1, to obtain a conpound of fornmula Rl
X R7 2 INCBEboubldd offotmlitah acddRdidg to any one of claims 1 to 20, wherein R’ is

hydrogen or methyl.

22. Compounds of formula I according to claim 1, selected from the group

consisting of:

6-[4-(butane-1-sulfonyl)-piperazin-1-yl]-2-phenoxymethyl-1-(4-
trifluoromethoxy-benzyl)-1H-benzoimidazole,

4-[2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-yl] -

piperazine-1-sulfonic acid dimethylamide,

4-[2-(1-phenoxy-ethyl)-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-yl] -

piperazine-1-sulfonic acid dimethylamide,

{4-[2-(1-phenoxy-ethyl)-3-(4-trifluoromethyl-benzyl)-3H-benzoimidazol-5-yl] -

piperazin-1-yl}-o-tolyl-methanone,

4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-yl] -piperazine-
1-sulfonic acid dimethylamide,

{4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-yl]-piperazin-
1-y1}-phenyl-methanone,

2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid butyl-amide,

2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5-
carboxylic acid cyclopropylamide,
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benzoimidazol-5-yl]|-piperazin-1-yl}-butan-1-one,
and all pharmaceutically acceptable salts thereof.

23. Compounds of formula I according to claim 1, selected from the group

consisting of:

2-phenoxymethyl-1-(4-trifluoromethylsulfanyl-benzyl)- 1H-indole-5-carboxylic
acid butylamide,

1-(2-chloro-5-trifluoromethyl-benzyl)-2-phenoxymethyl- 1H-indole-5-carboxylic
acid cyclopropylamide,

2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
butylamide,

1-(4-methoxy-benzyl)-2-phenoxymethyl-1H-indole-5-carboxylic acid butylamide,

2-phenoxymethyl-1-(2-trifluoromethoxy-benzyl)- 1H-indole-5-carboxylic acid
piperidin-1-ylamide,

2-phenoxymethyl-1-(3-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic
acid butylamide,

2-phenoxymethyl-1-(2-trifluoromethoxy-benzyl)-1H~indole-5-carboxylic acid
cyclopropylamide,

2-phenoxymethyl-1-(4-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic
acid cyclopropylamide,

2-phenoxymethyl-1-(4-triffuoromethoxy-benzyl)-1H-~indole-5-carboxylic acid
cyclopropylamide,

2-phenoxymethyl-1-(2-trifluoromethoxy-benzyl)- 1H-indole-5-carboxylic acid
butylamide,
and all pharmaceutically acceptable salts thereof.
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wherein R® and R are as defined in claim 1, to obtain a compound of formula
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wherein X, Y and R3 to R’ are as defined in claim 1, or
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¢) where R is —C(O)—NRgR9 or —C(0)-ORY, R? is hydrogen and X is N,
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wherein Y, R? to R” and R'° are as defined in claim 1, in the presence of an acid to

reacting a compound of formula
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and optionally reacting this compound, after transforming it into the free acid,

with an amine of the formula
H-NR®R® VI

wherein R® and R’ are as defined in claim1, to obtain a compound of formula
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wherein Y and R to R’ are as defined in claim 1,
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and, if desired, converting the resulting compound of formula I into a pharmaceutically
acceptable salt thereof.

25. Compounds according to any one of claims 1 to 23 when manufactured by a

process according to claim 24.

26. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 23 and a pharmaceutically acceptable carrier and/or adjuvant.

27. Compounds according to any of claims 1 to 23 for use as therapeutic active

substances.

28. Compounds according to any of claims 1 to 23 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
modulation of the CB1 receptor.

29. A method for the treatment and/or prophylaxis of diseases which are associated
with the modulation of the CB1 receptors which method comprises administering a

compound according to any of claims 1 to 23 to a human being or animal.

30. The method according to claim 29 for the treatment and/or prophylaxis of
eating disorders, obesity, diabetes type II or non insulin dependent diabetes (NIDD),
abuse and/or dependence of a substances, including alcohol dependency and nicotine

dependency.

31. The use of compounds according to any of claims 1 to 23 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with
the modulation of CB1 receptors.

32. The use according to claim 31 for the treatment and/or prophylaxis of eating
disorders, obesity, diabetes type II or non insulin dependent diabetes (NIDD), abuse
and/or dependence of a substances, including alcohol dependency and nicotine

dependency.

33. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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