WO 2006/045478 PCT/EP2005/011176 New Indole or Benzimidazole
derivatives The present invention is concerned with novel indole or

%(r)]zzior&}i’g%zt‘%e derivatives, their manufacture, pharmaceutical
compoéﬁlons containing them and their use as medicamentsS THEZAER/E 176

compounds of the present invention are tu$éful in treating obesity and
other disorders. In particular, the present invention relates to compounds
of the general formula R X~'--0 RZN 1 Y R6 R3 R5 R4 wherein X
isNorCH; Rl is -C(O)-NRSR9 or -C(0O)-ORL and R2 is hydrogen; or,

alternatively, RZ is -N N'R1%g%@éﬂ&@ﬂ@ﬂ%ﬁa‘%ipQl:?igﬁﬂ?esY is N or CH,;
R3, R4, R5 and R6 independently from each other are selected from the

group consisting of hydrogen, halogen, lower alkoxy, lower fluoroalkyl,
lower fluoroalkoxy, and lower fluoroalkylsulfanyl; or DK/ 18.08.2005 WO
2006/0454 13 AEFERRG05(014 doneerr2 REthmd R Anbgeth benwithi divele derivatives,

carboruaie maiiteyaecpbtiachedita onp@ifoarbnmempeet i aatttsies
ring Which: May-eQ HaiA-a R IR PAIIN FRIRURCLHOM L IR WR- A RSIRINAS
of N, 0.8L.%; 5. hyAIQeRD ALiower alkyl

In particular, the present invention relates to compounds of the general formula
R X R’
N
JO0
Y
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R
wherein
X is N or CH;
R! is —C{O)-NR*R® or —-C(0)-OR™ and R* s hydrogen;

or, alternatively,
R is
——NmN—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, haiogen, lower alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and
lower fluoroalicylsulfanyl; or
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R8 is hydrogen or -NH2; Rs is selected from the group consisting of lower
alkyl, lower alkenyl, lower aicoxyalkyl, -(CH2)m Ca-cycloalkyl,-(CH2)m

R;J%e ‘JH]M% 7%CHZ)l phenyl, wherein the phenyl ring is unsu%é%{fﬁ&gmnm
S

tltuted by one or two groups selected from halogen, lower a
lower fluoroalkyl and lower quoroaIkoxy, Z€H2)m naphthyl and

pyridylaming; 4iS lo er al Ior Io Iken R11 | from

group con sf’%dg]{g)f O(gff frlﬂ )d%e %ﬂ%&gq OI &
selected frowMbE g Hﬂﬁ%ﬁ‘@%ﬁﬁ@‘d Mﬁ%ﬂ%ﬁtw i Cted From the
-(CH2)n Cgrotseyctoakyt, ofCH2)ophenyl and -(CH2)o pyridyl, Whereln the
phenyl or pyridyl is unsubstituted or substituted by lower alkyl; R13 is

selgéted framybwesadkybwer-{&F2)n phenyl, wherein the phenyl is
unsubstituted or substituted by lower alkyl; R14 is hydrogen or lower alkyl;

R1%ds lowanahadgen (8@ C3.7-cycloallcyl; mis 0, lor 2; nis 0 or 1,
and all pharmaceutically acceptable salts thereof. Compounds of formula |

of the prese@t:m«enﬂeﬁ@ae gaadilatersial HredeBlalkgapier akegdifferent
subtypes ggl%,[eceptors (CB1 and CB2) have been isolated
to

and both belo eptor superfamily. An alternative
spliced fom{%’%@&m zfg%%‘@ivg ?%Evz@@%f 6 -3 of CB1, CBIA,
has also beéfidescpitral, mhenemdm@be&ﬂmgjwfepéﬁbmﬁéﬂéguhﬁw%bv one

of ligand bipglig @mﬂp@@@ﬂ@ﬁ activatiadindoweBilo:pireaCGluCanikdnnd

M. Kaghadiolarer Rlnaldl Carmona, G. Le Fur, D. Caput, P.
Ferrara, J. B hem F‘%g (1995) 3726-31). The CB1 receptor is

mainly Iocate ereas the CB2 receptor is predominately
distributed mﬁelﬁér%ery primarily localized in spleen and

R® is lower alkyl or lower alkenyl;
R is selected from the group consisting of ~C(0)-R', -SO,-R" and -S0,-NR“R";

RY is selected from the group consisting of lower alkyl, lower alkoxy alkyl,
-{CHy)y-Cs7-cycloalkyl, -(CHz)p~phenyl and -(CHo,),-pyridyl, wherein the
phenyl or pyridyl is unsubstituted or substituted by lower alkyl;

R” is selected from lower alkyl or -(CHy)s-phenyl, wherein the phenyl is
unsubstituted or substituted by lower alkyl;

R™ is hydrogen or lower alkyl;
R is lower alkyl or -(CHy)n-Cs 7-cycloalkyl;
m is0,lor2;
n isQorl;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 CB,) have been isolated
and both belong to G protein coupled receptor superfamily. An alternative spliced form



cells of the immune system (S. Munro, K.L. Thomas, M. Abu-Shaar,
Nature 365 (1993) 61-61). Therefore in order to avoid side effects a
CBI selective compound is desirable. A9-tetrahydrocannabinol (A9-THC)
Rringj | psychoactive compound in the Indian hemp
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incieags {0 {epdinopassekiERE with administration of anandamide (C.M.
Williams, T.C. Kirkham, Psychopharmacology 143 (3) (1999) 315-317; C.

C. FeldepianddnBtdéytadhilxejiothad olinSim peonddstifitalcld ghaMudvgenous ligand
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rectifying K* channel (V. Di Marzo, D. Melck, T. Bisogno, L. De Petrocellis, Trends in
Neuroscience 21 (12) (1998) 521-8), thereby affecting neurotransmitter release and/or
action, which decreases the release of neurotransmitter (A. C. Porter, C.C. Felder,
Pharmacol. Ther., 90 {1) {2001) 45-60).

Anandamide as A~ THC also increases feeding through CB; receptor-mediated
mechanism. CB; selective antagonists block the increase in feeding associated with
administration of anandamide (C.M. Williams, T.C, Kirkham, Psychopharmacclogy 143
(3) (1999) 315-317; C. C. Felder, B. M. Briley, J. Axelrod, J. T. Simpson, K. Mackie, W. A.
Devane, Proc. Natl. Acad. Sci. U. 8. 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 hypothalarnus senses nutritional
state and modulates food intake and energy balance. Following temporary food



-4 restriction, CBI receptor knockout mice eat less than their wild-type
littermates, and the CB1 antagonist SR141716A reduces food intake in

“Wlﬁjiﬁﬁ% Rugnot knockout mice. Furthermore, defective Iepg ﬁgﬂ Hgn,m
is associatedd with elevated hypothalamic, but not cerebellar, levels

endocannabinoids in obese db/db and ob%b mice and Zucker rats. Acute
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Fernand@:herlcompontis AvbigakAyabifis PLORO SEia 56 b 3o g sionists

194958 Atylheeze bithiophenmanchlbéndo[blirdyMLYBREL3S, IC (Bilders, R.

Fe'%#dfd E. éQs}{Qx‘?e,% MnBriley P%nﬁé%ﬁ Prh%%]aﬁée(l)%wblﬁmysﬁ like 6-
ullinan, a

M. FSWHS@I 1%’ [Igéfiuarmac%la (%?YL%O 98)"> 11189 |2ygl%esié% NIDA

in \Wosedonag. 10568861854 8ﬂér|1‘(é°§félYﬁﬁ%1h‘§ﬁ)

Kan@anyia FSM) Heaxeer1S. E. Bﬂ&mM@Waﬁuup%@pn@omv{mke, H.L

Bio@ﬂn%ﬁﬁa@hﬁ@m'—@ﬁ( 1@5(71)5)1(3]—99@ R2B31twee3%. rasiwedl B&nando, X. Li, A.

3-alkyl:5; a%gédazolliqeglo@%gﬁg 2%Ctlf§§ 1}13)19%@;&;911,%%% ghene and

(H:ﬁppaér ; LY320135 C. C. T81<rigIQK E. }oyce,E Mlvllinl'[eyn}aeglass, elg "Mackie,

KT Fahey, G.]. Cullinan, D. C. Hunden, D. W. Johnson, M. O. Chaney, G. A. Koppel,
M. Brownstein, J. Pharmacol. Exp. Ther, 284 (1) (1998) 291-7) disclosed in WO9602248,
US5596106, 3-alkyl-(5,5-diphenyl)imidazolidinediones (M. Kanyonyo, S. J. Govaerts, E.
Hermans, J. H. Poupaert, D. M. Lambert, Bioorg. Med. Chem. Lett. 9 (15) (1999) 2233
2236.) as well as 3-alkyl-5-arylimidazolidinediones (F. Ooms, J. Wouters, 0. Oscaro. T.
Happaerts, G. Bouchard, P.-A. Carrupt, B. Testa, D. M. Lambert, J. Med. Chem. 45 (9)
(2002) 1748-1756) are known to antagonize the CB, receptor respectively act as an
inverse agonist on the hCB, receptor. WO0015609 (FR2783246-A1), WO0164634
(FR2805817-A1), WO0228346, WO0164632 (FR2805818-A1), W00164633 (FR2805810-~
A1) disclosed substituted 1-bis(aryl)methyl-azetidines derivatives as antagomists of CBy.
In WO0170700 4,5-dihydro-1F-pyrazole derivatives are described as CB; antagonists. In
several patents bridged and non-bridged1,5-diphenyl-3-pyrazolecarboxamide derivatives



(2002) 1748-1756) are known to antagonize the CB1 receptor respectively
act as an inverse agonist on the hCBI receptor. W00015609
(FR2783246-Al1), W00164634 (FR2805817-A1), W00228346,
W00164632 (FR2805818-Al), W00164633 (FR2805810- Al) disclosed
substituted 1-bis(aryl)methyl-azetidines derivatives as antagonists of CBI.
In W00170700 4,5-dihydro-IH-pyrazelg derivatives are described as CB1
antagonists. In several patents bridged and
ard@RcRIidaed|Sdiphenyl:S-pyrazolecarboxamnidn derhalives,mraso
disclosed as CBi antagonists/inversé agonists (W00132663, W00046209,
WG 7000630 E18648548, BPE563820 19865406 EPS783870418).
US3940418). The aim of the embodiments disclosed herein is to provide
selective, directly acting CB1 receptor antagonists respectively inverse
agonidts a5y eh téﬁta@b%%ém@emﬁ@é?@@s%ﬁ@@ﬁ-iéﬁwm'g@rl&ﬂncﬁf@di@@ﬁcﬁy
actRgreny .par fgk%ltl larlyJp-fog K%?@&?v@@ﬂgl@{sp EEVeRONs QL AISEASES WNIEN o e

are associated with the modulation of CBI receptors. In a first aspect,

ANFPEYBITE BIOVICEH! CDMBBIALS GRfe PRHERITOrHUTE Ra0nepRBY PR REtion
of BRRcWREFRIN KR NsQF bR 48 nfe (NNRERY Ar-6(QEQR10 and R2 is
hydrogen; Or, alternatively, R2 is -N N-Rst \--j and R1 is’hydrogen or
halogen; YisNorCH; R3, R4, R' and R6 independently from each other
are ele%?& %gx?cit ' igrouﬁgyél:‘:fo g’? et,lg R%;?Xagég %ngc??gllvaolgf%pmlﬂa
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C1. 55ﬁ'<0xy, Orc- uoro-
fluoro-Cl_7-alkylsulfanf
they are attached to formn a 5:iqr /&-m

may contain a heteroafom selectad

I
& Y= 3
34 \ / R
r® R

wherein

X isNor CH;

R is-C(O)NR*R’ or -C(O)-OR'" and R? is hydrogen;
Or, alternatively,

R is
I\

—N  N—R"
N/ 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, C;.7-alkoxy, fluoro-C,.;-alkyl, fluoro-Cj.;-
alkoxy, and fluoro-C, s-alkylsulfanyl; 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 §;



from the group consisting of N, 0 or S; - 5a- R7 is hydrogen or C17-alkyl,
R8 is hydrogen or -NH2; R9 is selected from the group consisting of
C1_7-alkyl, C2.7-alkenyl, C1.7-alkoxy- C1_7-alkyl, -(CH2)m
C3-7-cycloalkyl-(CH2). piperidinyl, -(CH2)in-phenyl, wherein the phenyl
ring is unsubstituted or substituted by one or two groups selected from
halogen, C1 7-alkoxy, fluoro- C1.7-alked and fluoro- C1-7-alkoxy, -(CH2),n
naphthyl, and pyridylamino; R10 is C1.7-alkyl or C2.7-alkenyl; R" is
selected from the group consisting of-C(0)-R12, -SO2-R13 and

-R02- NR gglgr@ ii d from the group consisting of C1 7-alkyl,
Cl7- alkoxy CI -alkyl, - )"-C3.7-cycloalkyl, -(CH2)1-phenyl and

-(8H2)"- g)é/ &}o%@?\ed?'ﬁﬁ‘e phenyl or pyridyl is unsubstituted or
substituted 7 aIkyI %éls Is selected from C1_7-alkyl or

Cil@;Zazlkz/ﬁéf3 é/&é(m% oge rBQﬁ%}ﬂ? a?ky lngmu%e,iF‘ﬁ l;/tl)?)rt(lfjrtl?dj & ralkoxy-

(CH2), oakl mis 0, I or 2; nisOorl;and all pharmaceutically
acceptabté@Hﬁ&tﬁene@fClnﬁkﬁée@ﬂﬂragmtdmése is provided a process

process coraiaar gyt ASHRLE e ARARHER AR by one
halogen, FXQiFgWPEsH5H ﬁﬁ’@r%’ﬁ’ﬁ%@qr Gl WRUQI T‘ﬁralkyl and fluoro-
Ci7-alkoxy, -(CHy)p-naphthyl, and pyridylamino;

R is C1_7—alkyi or Cy.7-alkenyl;

R! is selected from the group consisting of-C(0)-R*, -SO,-R" and ~SO,-NRR™;

R is selected from the group consisting of C;.7-alkyl, C;7-alkoxy- Cys-alkyl, -
(CHph-Cs7-cycloalkyl, -(CHy)y-phenyl and -(CHa)y-pyridyl, wherein the phenyl or
pyridyl is unsubstituted or substituted by Cy.7-alkyl;

R is selected from C).7-alkyl or (CHa),~phenyl, wherein the phenyl is
unsubstituted or substituted by C;_7-alkyl;

R" is hydrogen or Cy.7-alkyl;

R”  is Cy-alkyl or (CHp)y-Car-cycloalkyl;
m is0,1or2;

n isOorl;and

all pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the manufacture of compounds of
formula I as defined above, which process comprises



R6 R3 R5 R4 wherein X, Y and R' to R7 are as defined in the first aspect,
with a chloride of formula CI-R11 Ill '~ 13 14 15 12 13 wherein R11 is
selected from -C(0)-RSOz -R or -S02-NR R and R, R, R14 and R15 are
as defined in the first aspect, to obtain a compound of formula R' XJ7 NO
NI O 0 RiiNJ 4~1 I-A RR3 R5 R4 wherein X, Y, R'to R7 and R11 are as
defined in claim 1, or b) where R' is88¢0)-NR8R9 or-C(0)-OR10 and R2
is hydrogen, reacting a compound of formula0 Rio R7 O x\~(IV /N O
0 - 5¢ wherein X, R7 R10 are as defined in the first aspect, in the
presence of sodiumphydrige-with a bromide of formula R5 R6 R4 /Y V. R3

Br %qu,%g}g p2and R3‘a R6 are a%ﬁ’c?@??ﬂ? &poeg first Sa?gé:éh:[o obtain a
compound of
reacting a compound of formula

R! X R’
I
eV
HN\) il
Y —
R® R®
N\ /
R R*
wherein X, Y and R! to R are as defined in the first aspect, with a chloride of
formula

CI-R™ 111

wherein R'! is selected from —C(O)-R'?, -80,-R " or ~8§0,-NRR" and R'2, R,
R™ and R" are as defined in the first aspect, to obtain a compound of formula

R’ X R’
\>..__<
K\Nj@[*‘* W,
RM/N\) Y— I-A

Rs\/RS

5 4

R R

wherein X, Y, R' to R” and R are as defined in claim 1, or

b) where R'is ~C(0)-NR*R’ or ——C(O)—OR10 and R? is hydrogen,

reacting a compound of formula

o

R1O
~o

X R’
v
o



formula O R1o0 O Xr NO O I-B Y R6 R3 R5 R4 and optionally reacting

this compound, after transforming it into the free acid, with an amine of

the formula H-NR8R9 VI wherein R8 and R9 are as defined in the first
aspect, to obtain a compound of formula0 RANX I~ R6NOOI-C

4~c R6 Rs R5 R4 wherein X, Y and®R3 to R9 are as defined in the first
aspect, or c) where R1 is -C(O)-NR8R9 or-C(0)-OR10, R2 is hydrogen
an@\%(ei%xﬁ Xf?{’?‘@lﬂﬁfé‘ {Cﬁ@ 99 H&%‘B& fﬁr{ﬂé‘ @rs? gspect OmQhe pre&encs opsodlum

I1'V'Ra00Y R5
hydr!_ée with a bromide of formula

wherein Y and R’ to R® are as defined in the first aspect, to obtain a compound of

formula
O
R1 Q\ J\@\/X R?
O
N
oSy
|-B
Y—
R% R
4
R® R*

and optionally reacting this compound, after transforming it into the free acid,
with an amine of the formula

H-NR®R® A%

wherein R® and R? are as defined in the first aspect, to obtain a compound of
formula

0
R%_ X R’
N
|5 | —
I-C
Y —
RZ R
N/

wherein X, Y and R® to R are as defined in the first aspect, or

c) where R' is -C(0)-NR*R? or -C{0)-OR'’, R? is hydrogen and X is N,
reacting a compound of formula



wherein Y, R3 to R7 and R10 are as defined in the first aspect, in the
presence of an acid to obtain a compound of formula0 R1o0O' N R NO
I -D Y Rs -5 Rs R5 R'and optionally reacting this compound, after
transforming it into the free acid, with an amine of the formula H-N R8R9
VI wherein R8 and R9 are as define@dn the first aspect, to obtain a
compound of formulaO RANNR' 1R8NOOI-E YR6Rs R5R4
wherein Y and R3 to R9 are as defined in the first aspect, -5e- and, if
desired, converting the resulting co ounc
pharmaceutically acceptable sl thereof. Ip
provided pharmaceuti
defined abovthf?ﬁd
In a fourth aspect, t
as therapeutic active sub

wherein Y, R to R” and R'® are as defined in the first aspect, in the presence of an

acid to obtain a compound of formula
0
RTU\ JﬁN R’
o)
5
(o)
I1-D

Y=

RG \ / R3

R R

and optionally reacting this compound, after transforming it into the free acid,
with an amine of the formula

H-NR®R® \Y |

wherein R® and R” are as defined in the first aspect, to obtain a compound of

formula
O
R N R’

N

L ) S—
y I-E

RG o R3
N
R’ R’

wherein Y and R® to R are as defined in the first aspect,



In a fifth aspect, there is provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of
diseases which are associated with modulation of the CBI receptor. In a
sixth aspect, there is provided the use of compounds as defined above for
the preparation of medicaments forifé treatment and/or prophylaxis of
-diseases which are associated with the modulation of CBI receptors.
Unles l(g)thetw e indicated, the following definition are set forth to
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pherssarig thidyinverptionic seleinerirothis specification the term "lower" is used
to mean a group consisting of one to eight, preferably of one to four

carpontﬁu as é%rln "alk‘ydég g.?e or in % Elbmatlon with other .
groups, refe ? PR S PAIRASS AR SREPRERC S A BRping 2
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one to sixteen carbon atoms, more preferably one to ten carbon atoms.

Thentgml'% W{'p g%l, Ikyl”, alon in ion with other

groups, refers’ e brgn% or%t% I% alr? Faﬁ‘onovafpa?aYkﬁ radicar of

thefpReYiiSavare %‘%%"ﬁﬁoms preferably one to four carbon atoms. This
term is further exemplified by radicals such as methyl., ethyl, n-propyl,
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n- he |, 2- eth ‘I%gyl and the like. -5f- The term "lower alk

theigps g S URRIHRCSS 10" SR AR SRRES RIS %ﬁy&%ﬁa%eawhwh are
asssraightvaiaincslubraercé thenGRdvakemtdrydrocarbon radical comprising an
olefinic bond and tip to 7. preferably up to 6, particularly preferred. up to 4

carbon atoms. Ex es of alk roups.are ethen

o By eSS o CETRS o BRER AR o iangi o th
pr%ﬁ@ﬁé@@%&m%ﬂ@e@-fsrdbe ﬁyatméttenﬁf{cram@ﬂbylmfergftdwn@sgﬁmﬂpch are
assBéiRedwhgrelis Roduddkyl dheBrfedguas. alkoxy” r "C 1 7-alkoxy” refers

to the group R'-O-, wherein R' is lower aIkyI Examples of lower alkoxy

groups are e metho ethoxy, propo; propoxy, butoxy, isobutoxy
and DRy T TR nihg LBECH A Arato e FRBEHRo Lustrie

and alkoxy leweealiod aat 's€6bd cdl@yaGoué-alkyk tefars eaclovanaliintion

herein.

In this specification the term "lower" is used to mean a group consisting of one

to eight, preferably of one to four carbon atom(s).

The term "alkyl", alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon

AWImns.

The term "lower alkyl" or "Cy.7-alkyl", alone or in combination with other
groups, refers to a branched or straight- chain monovalent alkyl radical of one to seven
carbon atoms, preferably one to four carbon atoms. This term is further exemplified by
radicals such as methyl, ethyl, n-propyl, isopropyl. n-butyl, s-butvl, isobutyl, t-butyl, -

pentyl, 3- methylbutyl, n-hexyl, 2-ethylbutyl and the like.



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. -CH2-0-CH3, - CH2-CH2-0O-CH3, -CHz-O-CH?-CH,and

the groups specifically exemplified herein. WO 2006/045478

PCTIEP2005/011176 -6 The term "halogen” refers to fluorine, chlorine,

bromine and iodine. The term "flu.eréflower alkyl" or "fluoro-ClI-7-alkyl"

refers to to lower alkyl groups which are mono- or multiply substituted

with fluorine. Examples of fluoro-lower alkyl groups are e.g. -CF3, -CHF2,

-CH2CF3, -CH(CF3)2, -CF2-CF3 and the groups specifically exemplified

hereieriseneaivaiidrenionvet Hicodfaryludrmodr malkmyrasfersith ather
gréﬂ e&fﬁhﬁ?@é &58&%&1%%@%@9%%.;WQSB%%P&%%%B[:‘%&H'}Sdicr ]

hydrogeéns of the lower alkoxy group is replaced by fluoro. Among ﬁ1e
copyatspedl abraniewepdBkyIgro dpsrateratiflworsnfetiaiyylarly. preferred up to
4 ditoramethexy,apd dyprameihoxy, witht Q{H.'&Qi%qm;@%]%ﬁ&}? E8%ropenyt,

_especially preferred. The term "alkylsulfanyl” refers e group R*-S-,

isopMEREIiLR 1uEaRyl Theterh J1bwierdIRYIS R YChrTtetted soamy is 2-

pmgg‘tﬁ};q‘to the group R'-O-, wherein R'is lower alkyl. Examples of lower
alkylsulfanyl groups are e.g. methylsulfanyl or ethylsulfanyl. The term
"fluoro-lower alkylsulfanyl" or "fluoro-ClI-7-alkylsulfanyl” refers to a lower

alkylsylfanyl, groun, as defioed above whersin ableast ne aliierhe term "ower

hydrogens of the lower alkyl group is replaced by fluoro. Among the

alkgrsfe e d-HusrbasweicaIryigdira sy ugrbups arderrin skombsthyistitahyiamaples

of RAAAIHON Q?Mlﬁﬂ'f&@)é';%\!\é%tg@&iﬂ@H&%ﬁ%%ﬁ@ﬂ%?@iﬂ%&?ﬁ%&%%,_
. 0g‘;eferre_d. he term “cycloalkyl" réfers toa m_onovalenf' carbocyclic radical
ISOSHATSERE SEVER praft A e 80 HVEPEa BN LS PISAT his term is
further exemplified by radicals such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cyc!phg tyl, with cydopropyl being especially
pref %d?%@iéﬁﬁ’“g&ﬁﬁwgfﬁin@f nﬁgawléﬁ%hﬁw@lﬂ@&br@ﬁ%ﬁqs% lower alkyl
ordBpReIBstitied y.a; Ry idylring oMast s feried 4s.ai 2 RYrigviaming oy
group. The term "pharmaceutically acceptable salts" embraces salts of the
SrEBIAP SGRBEIA O fO RN P RAth %@%@%ﬁcwﬁg&ﬁ&a@w S{RR s CHa-O-CHy, -

CHydrechlarig acidnydroRranic acine groups specifically exemplified herein.



nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic
acid, acetic acid, fumaric acid, succinic acid, tartaric acid,

Rethagsssdphonic acid, salicylic acid, p- toluenesulphonic agidaR9:H3% 11176
like, which are non toxic to living organisms. Preferred salts with acids are

formates, maleates, citrates, hydrochlorldés hydrobromides and

methanegulionicaed. sl iach aidsndsionaangaialonpyeferred.

In detail, the present nvention relates to new compounds the general

formula WO, 2006{045 P 7.

wherein 3@5 Ei\f%ﬁég g ?Vg‘:géz O%%%pol M Be’f%s;tlﬁ g |s Rive: BRyl groups
hyd‘?’b&éﬁ-"ed}mgﬂem y fipfvﬁlﬁfg}ﬁgw @Kﬁ%ﬂ%g 50305k BuE alkyl

Y igitwrs @i s R3CRY; Rsfan@REhd<paiidenlyFrorhiaanh Bthaioups specifically

selegtedh iy iheigroup consisting of hydrogen, halogen, lower alkoxy,
lower fluoroalkyl, lower iluoroalkoxy, and lower fluoroalkylsulfanyl; or R3

and R togelhet B GaEnn §o01S Hleyars AROKECR o R ety
from,ﬁri{é?ef%dﬁ%“é%“%t%ﬂ 130 WA DR AR A I AR, B i

en or lower alkyl;

consistin ﬁo
s hYABG PB AL RETg Sape s a‘%faﬁgé?fﬂ’s%?%s BFlower
a|ky1mﬂawmnadﬁ@my1 duﬂjwewaﬁtbamwlﬂu(@qq@ﬂmm%m@kytow@b@meing
pipegisieyiiyedft2déd. phenyl, wherein the phenyl ring is unsubstituted or
substituted by one or two groups selected from halogen, lower alkoxy,

lower flugriQatis 8Rylsulfanyl” refers to the group R’-S-, wherein R’ is alkyl. The term
“lower alkylsulfanyl” or “Cy.p-alkylsulfanyl” refers to the group R’-O-, wherein R is
lower alkyl. Examples of lower alkylsulfany! groups are e.g. methylsulfanyl or
ethylsulfanyl. '

The term “fluoro-lower alkylsulfanyl” or “fluoro-Cyy-alkylsulfanyl” refers toa
lower alkylsulfanyl group as defined above wherein at least one of the hydrogens of the
lower alkyl group is replaced by fluoro. Among the preferred fluoro-lower alkylsulfanyt
groups are trifluoromethylsulfanyl and pentafluoroethylsulfanyl, with
trifluoromethylsulfanyl being especially preferred.

The term “cycloallcyl” refers to a monovalent carbocyclic radical of three to seven,
preferably three to five carbon atoms. This tetm is further exemplified by radicals such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, with cyclopropyl being
especially preferred.

The term “pyridylamino” means an amino group which is monosubstituted by a
pyridyl ring. Most preferred is a 2-pyridylamino 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-
toluenesuiphonic 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



lower fluoroalkoxy, WO 2006/045478 PCTIEP2005/011176 -g- -(CH2)m
naphthyl, and pyridylamino; R210 is lower alkyl or lower alkenyl; R11 is
selected from the group consisting of -C(0)-R12, -SO2-R13 and
-S02-NR14R1s; R12 is selected from the group consisting Qf I
I‘(?V%é?%%c}&%alkyl, _(CH2), C3.7-cycloalkyl, -(CH2), phenyl a"néa‘%fg‘—}%%m‘
pyridyl, wherein the phenyl or pyridyl is bAsubstituted or substituted by
lower alkyl; R13 is selected from lower alkyl or -(CH2), phenyl, wherein

the phenyl is unsuRStituted pstitutdrl by lower alkyl; R14 is hydrogen
or lower alkyl; R15 is lo m >{2)n C3 Cloalkyl; mis O, |l or 2;
nis 0 or |; and all pharmacestically accepiab thereof. Preferred are

compounds of formtla | as define above, whe

rein before, with those
compounds, wherein Rl is -C R8RY, R2 is hydrogen, RR is hydrogen
or -NH2 and R9 is selectegfrom thetgroup consisting of lower alkyl, lower
alkenyl, lower alkoxyalkyl, -(CH2)m C3_7-cycloalkyl, -(CH2)m piperidinyl,
-(CHggn iohenyl, wherein the phenyl ring is unsubstituted or substituted by

W. e
one or two groups selected from halogen, lower alkoxy, lower fluoroalkyl
an§éower ﬂLﬁI‘O% Xy, -(CH2)m naphthyl, and pyridylamino, being

e

. 18 2y OT .
especially preferred.”’Even more preferred are those compounds, wherein

Xis N, Rl'is,-C(Q)- 9, R8_is.hydrege d,R9 is selected from the
grotip cons’l%ﬁﬁ(g())&mpﬁr %Iil?%,( J\fvé%{a%ne%ﬁ}%%%? &ikoxy alkyl, -(CH2)m

C3_7-cycloalkyl, -(Cl-12)m piperidinyl, -(CH2)m-phenyl, wherein the
phenyl ring 9% avEapitited or substituted by one or two groups selected

from halogen, lower alkoxy, lower fluoroalkyl and lower fluoroalkoxy,
(CH2),n= 1

/ N i
=N N—R

h— and R} is hydrogen or halogen;

Y isNor CH;.

R®, RY, 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 ~NHz;

R’ is selected from the group consisting of lower alkyl, lower alkenyl,
lower alkoxy alkyl,
~(CHa) g~ Ca-cycloatkyl, ~(CHz) m-piperidinyl,
~(CH:)m-phenyl, wherein the phenyl ring is unsubstituted or substituted by one
or two groups selected from halogen, lower alkoxy, lower fluoroatkyl and
Iower fluoroaltkoxy,



naphthyl, and pyridylamino, and mis O, 1 or 2. Within this group,
compounds, wherein R9 is selected WO 2006/045478

RéoT16E4203/011176 -9 from the group consisting of lower @%ﬁ()ﬂmosmuﬂﬁ
-(CH2)mC3.7-cycloallcyl and -(CH2)m piperidinyl, are especially
preferred. Furthermore, compounds of forfiula | according to the present

invention, WWin_.ﬂﬂR%& fax'?dl is hydrogen or halogen, and R1'is is
selected fromt é“gro%p ‘66n5|sting of-C(0)-R12, -SO2-R13
and-SO2-NRI4R1TIge preferred. -N N-R11 In one embodiment,

compounds of formula 1, wherein R2 is and R'is hydrogen, are preferred.
-N RBR Co%ﬁjﬁé*{?ﬁé%foﬂmﬁ’ﬁi&]%?%herein R2 is and R1 is halogen, are

also preferred. More preferred are compounds of formula 1, wherein Xis ..
N, Bhd whésereead ifomthe ramraopsspEsier S hRlogeR Encerd 15Q43R "R
selected from the group consisting of-C(0)-R12, -SO2-R13 and

_SB®% NRi4 RistEdpenitiysprutaeatisting tidewaoiipolomss Dkasymibi |,
wherein RLIGHAQ)Ridoding RCEIS, sHeetbshito(Tih, grauylcabsistinge

of lower al rﬁlk% -(( , Se 3tk -;ﬁ;g;p)n
phenyl an -(%1,!1 Zy;ée% pyr%dyﬁ@vl\%\%g%&%hpﬁgﬁyf%{gﬁggﬁgﬁnsubstituted

or fzebstitutﬁqefe\sﬁ'%mk%wy%tbpﬁ%ﬁ%m%&qwe@m@pﬂemgrein

RL2 is lower alkyl or -(CH2) n M}erei the phenyl is unsubstituted
or substitut&d ﬁqﬂﬁféiroélﬁﬁs%aﬁg N ?585;8' referred. Another group of

espegially preferred compounds of formula | are those, wherein R11 is
-S0B-R33 dhBTEPE5E EIEEE A FEm lower alkyl or -(CH2)a phenyl, wherein
the _phenyl is unsubstituted or substituted by lower alkyl, with those
corfpoundss laweralkylel L sHawbs amitopiy even more preferred.
Furthermore, compounds of formula I, wherein R11 is -SO,-NR14R1s and
R14and Rit8-3dréf&wer alkyl, are also preferred.

n isOor L;and
all phaimaceutically acceptable salts thereof.
Preferred are compounds of formula I as defined above, wherein X is N.

Preferred are also compounds of formula I according to the present invention,
wherein X is N and wherein R! is ~C(O)-NR®R® or ~C(O}-OR, R? is hydrogen and RS,
R’ and R' are as defined berein before, with those compounds, wherein R} is ~C(O)-
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-Cay-cycloalkyl, ~{CHy)m-
piperidinyl, ~(CHa)n-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, being especially preferred.

Even more preferred are those compounds, wherein X is N, Riis MC(O)wNRBRg, e
is hydrogen and R’ is selected from the group consisting of lower alkyl, lower alkenyl,
lower alkoxy alkyl, -(CHz)m-Car-cycloalkyl, —{(CHy)wm-piperidinyl, - CHz) -phenyi,
wherein the phenyl ring is unsubstituted or substituted by one or two groups selected
from halogen, lower alkoxy, lower fluoroalkyl and lower fluoroatkoxy, —(CHz )~
naphthyl, and
pyridylamino, and m is 0, 1 or 2. Within this group, compounds, wherein R’ is selected



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

also preferred. WO 2006/045478 PCT/EP2005/011176 -10 Especially
preferred are those compounds of formula I, wherein Xis CH and wherein
%ﬁﬁﬁ&é%i%]?SRQ, R2 is hydrogen, R8 is hydrogen or NH%@%@&& 1176
selected from the group consisting of lower alkyl, lower alkenyl, lower
aicoxy alkyl, -(CH2)m C3-7- cycloalkyl, -(€H2)m piperidinyl,

-(CH2).-phenyl, wherein the phenyl] ring is. unsubstituted, or supstityted by
o GRS TR T A IO A IR oW TSy
angipswidintucreaiwssaplyrefesiednaphthyl, and pyridylamino. More

preferred are those compounds within this group, wherein R$ is hydrogen

and R9 Rsblaotet:fomnhengsotifocomnidrgeotiag 17 Higpresent invention, wherein
-(Ck#23M-C3-7-cycloaRql and -(CH2)mpiperidinyl and mis O, 1 or 2.
Especiqﬂy—p(eferred are compounds of formula | of the present invention,
whereid Y ifNER Furthermore, compounds of formula | are preferred,
wherein‘atteast ongrdiR3dRGenR ShalodeR Grisl $elds e defeorltreng tbeigroup

cor@g%fgfo@gg@nw@gw@@g@@ﬁd@@[Nfﬁlqwgugylp}@%ﬁ[uoroa koxy,

and lower fluoroalkylsulfanyl; or wherein R3 and R4 together with the
carbon atoms they are attached to form a 5- or 6-membered unsatrated .
ring which may contain a heteroatom selected from the grouptdsistiNgR

of N, O o SndderBadiefertechais thdsefdompduhdehefdariiuda |, whetein  and
R5 i gq[?g;ggeg’%g]@fegggwp consisting of halogen, lower allcoxy, lower
fluoroalkyl, lower fluoroalkoxy, and lower fluoroalkylsulfanyl and R3, R4

and R6 are hydrogen. Also preferred are compgumnds of formula I, wherein
R3 is selected from the group consisting oftidfpgenNiotver alkoxy, lower
fluoroalkglodopeemtlsofdatkoty | artdiowBf iﬂuoro%Tky?Isulfanyhelrﬁi RialRgn, are
and,R6.ate.fydrogen. A further group of preferred compounds of formula |
are those, wherein R4 is selected from the group consisting of halogen,

Ci-7-alkopy, lovyer. flugroalloul. loweas HeteuaKQtYer@Rd V@ land wherein R? is
fluoroalk fanyl and R3, R5 and R6 are hydrogen. Furthermore,

com ds ofjfoiula | of the present invention, wherein R7 is hydrogen
or lower slkyf, are prefeyadsEspesialiopiefened areithaseadmpeundsalp
consisting of —C(O)-R*, -§0,-R* and —5O,-NR™R".

Especially preferred are those compounds of formula I, wherein R is ~C(O)-R™
and R is selected from the group consisting of lower alkyl, lower alkoxyalkyl,
A(CH,),-Cag-cycloalkyl, -(CH,),-phenyl and -(CHa)y-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 -(CHy)y-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
RY s -50,-R" and R is selected from lower alkyl or -(CHz)z-phenyl, wherein the
phenyl is unsubstituted or substituted by lower alkyl, with those compounds, wherein

R is lower alkyl, being even more preferred.

Furthermore, compounds of formula I, wherein RMis -50,-NRM¥R® and R* and

R' are lower alkyl, are also preferred.

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

preferred.



formula 1, wherein R7 is hydrogen or methyl, with those compounds,
wherein R'is methyl being especially preferred. Preferred compounds of

sanaialdagrnula | are the following compounds:
6-(4-methanesulfonyl-piperazin-I-yl)-2-phenoxymethyl-I-(4-trif uoromet H)ﬂ6

y- benzyl)- IH- ben20|m|dazole WO 2006?@45478 PcTIEP2005t011176

-11 6- [4E£bUtaaﬁ Ulfg{ggé 11?1& ,?%'gl %%?&W@@nll %15 CH and

I £1ery
trlfluorom 0X H:) -benzal

[2- BheB it nForBrh%%ﬁ%a} &ﬁ%%dws SRR pcted
rfe@azthegi#@wfmme efitnetmyikmhitayer alkenyl, lower alkoxy alkyl, -(CHa)um-Co-

3 -(4rheneanasionybipipRiiazin-ICH)2-phanyymrediihe ¢hitiflioigisethox
y- Qﬁﬂﬁy Qt&éé&boﬁgﬁgw&% one or two groups selected Erom halo en, lower alkoxy,

tl‘l#ﬁ e ﬁ%%’%‘j“efa% ?ﬂ‘%’edsagg%n- Ig) %%Z c‘y ;2 ylamino.

2- phen xymeth (toJuene-2-sulfo yI) perazin-1-y
trifluoro fﬁé’ Eﬁgﬁﬁ BILHRLS ?@n 1s group, ‘l’herem R® is hydrogen

1- {Anﬁzﬁqommmémthe(gmnﬁ G@ﬁ@lﬁ%@&%b@@i@ﬂb -BHlpenZoimigkeadivband
yl]--pipeazipdrinethaneng 01 {ér 2.
[2-phenoxymethyl-3-(4-trifluorometho)ry-benzyl)-3H-benzo-irnidazol-5-yl]-

piperazigspboydihpreganei@€soknpdunds of formula [ of the present invention, wherein
[2-phepoxymethyl-3-(4-trifluoromethoxy-benzyl) -3H-benzo-irnidazol-5-y1] -

piperazin-1-yl}-pentan-l-one, 1-{ 4- [2-phenoxymethyI-3-

Spteng;uz?ﬁ? ; ethoxly benzﬁégf:ln H P %%%h[’i'%%%é%h wherein at least one of R, R?,

6-(& rﬁ%#rPaﬁyégq&%?fyﬁafﬁ&afﬁ?@ﬁnﬁiwﬁmﬁwm HHeerBriTHEiny -
berfydyctbiybénveifiderdters i ipumfecreailisnifipybiperdrreny and R’

-2-phaymatd cdtdnirfiuexme thl . daehzy o lbl-herzaridazelered
thl}s&%m&}m %1&%5%9%%@19%%?&59&8}4 94@9{%%4 d&up consisting of

trifluoromethyl-benzyl)-1H-benzoimidazole, 1-{4
[2-%@918§§methyl 3-(4-trifluoromethyl-benzyl)-3H-benzo-irnidazol-5-yl]-

More preferred are those compounds of formula I, wherein R’ is selected from the
group consisting of halogen, lower alkoxy, lower fluoroalkyl, lower fluoroalkoxy, and
lower fluoroalkylsulfanyl and R?, R* and R® are hydrogen.

Also preferred are compounds of formula I, wherein R? is selected from the group
consisting of halogen, lower atkoxy, lower fluoroalkyl, lower fluoroalkoxy, and lower
fluoroalkylsulfanyl and R R’ and R® are hydrogen.

A further group of preferred compounds of formula I are those, wherein R* is
selected from the group consisting of halogen, Cy.y-alkoxy, lower fluoroalkyl, lower
fluoro- alkoxy, and lower fluoroalkylsulfanyl and B, 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 hy&rogen 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-triftuoromethoxy-
bengzyl)-1H-benzoimidazole,



piperazin-1-yl}-propan-l-one, 1-{4-
[2-phenoxymethyl-3-(4-trifluoromethyl-benzyl) -3H-benzo-irnidazol-5-yl] -
piperazin-1-yl}-pentan-l-one, WO 2006/045478 PCT/EP2005/017.176 -12

2- enoxymethyl -3-(4-trifluoromethyl-benzyl)-3H-benzo-imidazol-5-
§Nf)’lr%(cjaor%a@ln ?I?yl} phenyl-methanone, 1-{4- PCTE P2005/Gi¥1]76
[2- phenoxymethyl -3-(4-trifluoromethyl-behzyl)-3H-benzoimidazol-5-yl]-

plperazm -yl}-2-ph %ethanone {4-

[2-phen®sgriatinesty mermﬂg&%ﬁgﬁW%ﬁd&%ol 5-yl] -

pI pﬂ&mmlﬂeﬁ}}mmﬁdmmlmﬂamle,
[4-(3-benzyl-2-phenoxymethyl-3H-benzoimidazol-5-yl)

-plperazziF[l—yaﬂqunhwbthybﬂﬁéﬁf-\mn@oromeﬂloxy-benwl) -3H-benzoimidazol-5-y1]-
HRERTM-2-RIe AR Blabelg 0imidazol-5-yl)-piperazin-1-yl]

-o olyl- methanone,

6-(4-mef g&l&@gg@d@m g&}&}&ﬂ%%ﬂb#ﬂﬁ@ﬂ@%ﬁ&@ﬁ)il{"iélt‘riﬂuoromethoxy;

tr|f ororﬁi tgqg ben b enzoimidazole
i suﬁ%ny plpérazm 1- yI] -2-(1- phenoxy ethyl)-1-(4

trlfluorome hoxy ben daz

[2-(I-phetiB fé}?ft ?B It} m&o&%%enzg;})ljﬁ—? Ban S5 -yl
- pupeﬁaztn@ﬂbgmh@a@dlaﬁﬁ Rrsimidele
2-(1-phenoxy-ethyl)-6-[4-(toluene-2- squonyI) g)lperazm - yl]ll (4-
trifluororathenasirasibyhs-1i4-Gehsamicabioryl) -piperazin-1-yi}-1-(4-

1-{%[2:@:@1@&3@&%@0—3&%&1ﬁummmmoxy benzyl)-3H-benzoimidazol
-5- yl]-piperazin- 1-yl}-ethanone, 1-{4- [2-(1-phenoxy-ethyl)

-3-(4- trlflyqqofnn@;g@mem@da -3Hthfn@imidasgHinzyl)-3H-benzoimidazol-5-y1]-
yl]-piper. zm I QRan:! I-one, 1-{4-[2-(1-phenoxy-ethyl)
-3- (}21 fitluor oro et oxy benzyl)-3H-benzoimidazol-5- yl]-pip

erazin-l- >i| 72 mt%ﬁ %ﬁ)lﬂ%\%&%m&cy “benzyl)-3H-benzo-imidazol-5-yl}-

-3-(4- trlflu oxy enzy benzo-imidazol-5- y

-plpE’r%Fz‘ﬁ?ﬂft b RENERER R one,
o-14- (buta?{i |[§, %ﬁoex?gylc)yglgcﬁ}rﬂagl?élu h&o%n?ehrﬁggy)s e%tzy}sl)Bﬁ_ﬁenzo imidazol-5-yl}-
piperazin-1-yl}-pentan-1-one,

1-{4-[2-phenoxymethyl-3- (4-triffluoromethoxy-benzyl)-3H-benzo -imidazol-5-y1]-
piperazin-1-yl}-2-phenyl-ethanone,

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-yl)-1-(4-
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¢ acid cydopropylamide, 1-(2-fluoro-4-trifluoromethyl-benzyl)

-2-phengxymethvl-3 Hsindols:Resarpoxw ~2%ﬂﬂ?§£%lh¥ﬁﬂ%?ew5—carboxyhc

2-p£1e 0X Cr)negh 1I-1-%uinolin-8-ylmethyl- H-indole-5-carboxylic acid
buthTaniige r CPramae,

sl RO I U R R R ey
1-(#3pssdsxyBEnidg)-2-phenoxymethyl-IH-indole-5-carboxylic acid
cyclopropylamide, WO 2006/045478 PCT/EP2005/011176 -20
2-phenoxyrhatbrime @i (brofhetistiienybtenby it dnbelecSluantioagid
ic aaigisyedepropylamide,
2-phenoxymethyl-l-(2,4,5-trifluoro-benzyl)-1H-indole-5-carboxylic acid

butylamide4-methoxy-benzyl)-2-phenoxymethyl- 1 H-indole-5-carboxylic acid butylamide,
1-(2-fluoro-5-trifluoromethyl-benzyl)-2-phenoxymethyl-IH-indole-5-carboxyl

ic add CYQEQ{QQHQEBHQ_,—(2-€riﬁuoromethylsuifanyLbenzyl)~1Hnindole-5_~carb_oxy1ic

2-pF8@% nethyl-1-(4-trifluoromethyl-benzyl)-1H-indole-5-carboxylic acid

cyc opropéﬁgmidé,

A e R B B e
cyclopropylamide,

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-trifinoromethylsulfanyl-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,



.1-(4-methoxy-3-trifluoromethyl-benzyl)-2-phenoxymethyl-1H-indole-5-
carboxylic acid cyclopropylamide,
2-phenoxymethyl-I-(2-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
ity lamicks s 78 PCT/EP2005/011176
2-phenoxymethyl-1-(3-trifluorometho)y-be%zyl)-lH-indole-5-carboxy|ic

acid butylamide, -19-

1-<2|’5-d51§§£95 NaRiphenexmebatindelerteroxmis:hichcid
cyclopropylamidg,

2-pHERBXTEI - (2,3, 4-trifluoro-benzyl)-1H-indole-5-carboxylic acid
cyclopropylamide, . .
1-(3-difllorsriatB R ebasy P omhatsRsrat et bl S aRtic acid
acidyqdipesigiltiigtamide, 2-phenoxymethyl- '
[-(4-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic acid .
N-butyl-hy(‘ﬁ’&idﬁ),-ti-triﬂuoromethy}—benzyl)~2~phenoxymethy1»IH—indole—S—carboxyhc
2-phenxymeiin; |-(4-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid

N- butyl-hydrazide, 2-phenoxymethyl-

I-(3-triflu9[ﬂﬂgﬁg}¥{§g{fﬁmﬂ; E@Ml)zlﬂﬂnﬁiﬁﬂlﬂi@:ﬁﬁi’&%ﬁ@rﬁb&iﬂic acid butylamide,
N-butyl-hydrazide, WO 2006/045475 PCT/EP20051011176 -21

1'(§'diﬂUﬂ@%myémgf&wgwiméﬂm&ﬁmE;carboxylic
acid N- putyl-hydrazide,

1-(?—‘6‘%5)6% oxy-benzyl)-2-phenoxy-methyl-IH-indole-5-carboxylic

acid N- butyl-hydrazide, 2-phenoxymethyl- e _5carboxvlic acid
I-(2-trif|udfg?ﬁ@ﬁww}ﬂgﬁfﬁﬁ%ﬂ%rglg- noxypethyl ULiipfple-S-carboxylicad
butydyklpgirapidemnlphenoxym ethyl- | - (3 -triflu oro methoxy-b enzyl) -1

H-in dol e-5 -carboxylic acid N- butyl-hydrazide, ) e acid
1-(2-chlofe(S-giflunrensdinyr-berayly P rRpax eIk Aolsra-sxbardia et
lic agigiintiptyl-hydrazide, and all pharmaceutically acceptable salts

thereof. Especially preferred are the compounds selected from the group
consisting .98 5-difluoro-benzyl)-2-phenoxymethyl-1H-indole-5-carboxylic acid

butylamide,

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

2«phenoxymethyl~1~(3utriﬁuoromethoxy—benzyl)»1H-indole-5—carboxy1ic acid
cyclopropylamide,

2~phenoxymethy1—1—(4~triﬂuoromeﬂ1ylsu1fanyLbenzyl)~1H~indole—5—carboxy1ic
acid cyclopropylamide,

1—(2~ﬂu0ro—4~triﬂuoromethyl-benzy1)»«2~phenoxymethy1—1H~indqle—5—carboxy1ic
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,



6-[4-(butane-I-sulfonyl)-piperazin-I-yl]-2-phenoxymethyl-1-(4-
trifluoromethoxy-benzyl) 2 1H-benzoimidazole, 4- [2-phenoxymethyl-3-

gggl ing][é% y?garsrc]);éye-benzyl)eH-ben20|m|dazol-5-yl]- plpera2|r§1)%-rr1/£:spg(l)fé)5?(;}cm6
4-[2-(1-pheno)cy-ethyl)-3-(4-trifluoromethesy-benzyl)-3H-benzoimidazol-5-
yl] - piperazine-I-sulfonic acid dimethylamide ) .
{4-[2-(1-bREerRrERYY-3-(2-Fiflueremaimlansyheanis SHslaz sroyiic
|- pip@raziogdrplHamddel-methanone,
4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-yl]-piperaz
ine- 1-sulfphiaagitdlylethidarpitéfuoro-benzyl)-1H-indole-5-carboxylic acid
{4-&%&@9&0-%nzyI)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-y|]-pipera
zin- 1-yl]-phenyl-methanone,

2-phenoxymathyl 4 tHflbnrameexybenzylll-hengalmidazeie:-5-carboxylic
carbaoxylic_ acid b(ft I:@mlde,'2-phenoxymethyl-

|- (A3 GETORISHT %}1 :

énzyl)-1H-benzoimidazole-5- carboxylic acid

cyclopropylamide, WO 2006/045478 PCTIEP2005/011176 -22 {4- .. .
[6-fluoro? PBﬁ%mW%ﬁ%%ﬁﬁTﬁf%?gm&ﬁB%ﬁb@#ﬁ 9%315-%C&iboxyhc acid
berzoloyickerbissidd] -piperazin-l-yl}-phenyl-methanone, 1-{4-
[3-(4-chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl] -
piperazir-gififisntamétboey-benzyl)-2-phenoxymethyl-1H-indole-5-carboxylic acid
1-{4;{Byfhaqrers; 2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-
benzoimidazol-5-y1]-piperazin- I-yl}-butan- I-one, and all pharmaceutically

acceptabjey salistbeyentrfiurieretEs sompoLnds of iasmyla Hseléstes-
fronéatr eo FOUR onclgtipo%ﬁgﬁﬁde,
2-phenox met?wyl‘-:)i’- 2l oromethylsulfanyl-benzyl)-1H-indole-5-carboxyl

ic acid bytylamide . . ‘s

- -1-(2- -benzyl)-1H-indole-5-carboxyl d
L ochiol P shens b el S cuborpicad
ylic bé‘&’é“&?éﬁapropylamide, 2-phenoxymethyl-1-(4-tr

fluoromethoxy-benzyl)-1H-indole-5-carboxylic acid bt{_tlylamide L
2-phenoxymethyl-1-(3-trifluoromethoxy-benzyl)-1 “indole-5-carboxylic acid

butylamide,

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

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) - IH-indole-5-carboxylic
acid N-butyl-hydrazide,

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

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



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

Bpe:deyiamide. ~
-r())nenoxymethyl-l-(’Sﬁ-trifIuoromethylsuIfanyl-benzyl)-IH-indoi'?a(;%’1]5:}:;1%‘%)(‘:5/)?fzfi{:76
acid butylamide, -21-

2-phenoxymethyl-I-(2-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid,
Cyc|oprOWﬁaﬁiﬁﬂ@’romethoxy—benzyl)—2—phenoxy—methy1— 1H-indole-5-carboxylic acid N-

2-phenbxytagddyl-1-(4-triflu.oromethylsulfanyl-benzyl)-1H-indole-5-carboxyl
ic acid cyclopropylamide,

2-phenoxymeatiybiddfidupiomaha)phbenyyitiilittioledsledronoptivlic acid N-

aci C amide,

2-p%g%"i§%gﬁ1yl’-l-(2-triﬂuoromethoxy-benzyl)-lH-indole-5-carboxy|ic acid

butylamige h%x?9%&%@@%%@%&&3@9}@@%?&%ﬁﬁ&%&tsa&%@é&%c acid N-
. r

I
especially preferre e present invention’also relates to a process for
the P UrERHE of compounds of formula | as defined above, which
process comprises WO 2006/045478 PCT/EP2005/011176, -23- - ..
N-R71 afieRepeasyly it wiion SPHARER bl g omic aid -
contpayiAdydfafddrula R1\ X R7 JNJO/ I-INJIl Y. R6 R3 R5 R4
wherein X, Y and R' to R7 are as defined herein before, with a chloride of
formula ClRdddibwHebinRhishybleutal) flophe@iopphd- 1Hopdple3-cpboxylic
-SOZNRARTIaMdFRK'3 R14 and R15 are as defined herein before, to

Obtaaiuqc? aﬁ%@g%%ggu I:a@);qg&%t%% Fsgts thereof.

Especially preferred are the compounds selected from the group consisting of:

6-[4-(butane-1-sulfonyl)-piperazin-1-yl]-2-phenoxymethyl-1-(4-
triﬁuoromethoxywbenzyl)31H—benzoimidazole,

4-[2-phenoxymethyl-3- (4-triftuoromethoxy-benzyl)-3H-benzoimidazol-5-yl]~

piperazine-1-sulfonic acid dimethylamide,

4-[2-(1-phenoxy-ethyl) —3m(4-triﬂuoromethexy~benzy1)—SHwbenzoimidazoi—E»-yll -
piperazine-1-sulfonic acid dimethylamide,

{4-[2~(1-phenoxy-ethyl) _3-(4-triffuoromethyl-benzyl)-3H-benzoimidazol-5-yl}-

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

4-[3-(4-chloro-benzyl) -2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-y1]-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 buty!- amide,

2-phenoxymethy1—1-(4—triﬂu0rometh0xy—benzy1)an-benzoimidazol&S«

carboxylic acid cyclopropylamide,



JN 1/ NO I-A RtliN Rs R3 R5 R4 wherein X, Y, R'to R7 and R" are as
defi.ned herein before, or b) where R' is -C(O)-NR$R9 or -C(0)-OR10 and
Raisshysiaegn, reacting a compound of formula0 R1 o X B&%ﬂoyogllm

wherein X, R7 and R16 are as defined herein before, in the presence o
sodium hydride with a bromide of formuld2WO 2006/045478
PCT/EP2005/011176 24 R5 R6 R4 /Y V. R Br wherein,Y a to R6
are as défoetREreAPBEIGRETE E)taéu(t%ér@ufﬂ SuhaBY 'ngﬁ?ﬁ“aﬁg' '~RO

X RInkdORl42B8l- ¥ RepiermEahtl hpbeaptssHinrAsacting this compound,
after transforming it into the free acid, with an amine of the formula H-N
R6R9 V1hédeitr 2demtieRe e furtefrick: preveie betcrd; honapimidagol-5-vll-

COmBekREh Ol {OLRAn-1-one,

1-{4-{6-fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)}-3H-
benzoimidazol-5-yl]-piperazin-1-yl}-butan-1-one,
and all pharmaceutically acceptable salts thereof.

Purthermore, compounds of formula I selected from the group consisting oft

2~phen0xymethyl-1—(4ntriﬂuoromethylsulfanyl—benz}ﬂ)—leindoie—S—carboxy]ic
acid butylamide,

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

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

1-(4-methoxy-benzyl}-2-phenoxymethyl- 1H-indole-5-carboxylic acid butylamide,
2-phenoxymethyl-1-{2-trifluoromethoxy-benzyl)- 1H-indoie—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-trifluoromethylsutfanyl-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-carboxylic 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



OR7 N~\_ O\/ R8/NI-C 4~c RR3 R5 Rwherein X, Y and R3 to R9
are as defined herein before, or WO 2006/045478 PCTIEP2005/011176
-25 c) where Rl is -C(O)-NR$R9 or -C(0)-OR1Q, R2 is hydrogen and Xis

N, reacting a compound of formula R7 O OO R1I0~ONHR3VII /IRO
\WPF%%%QS%‘{/%herein Y, R3 to R' and R10 are as defined herdih HEfgtE/{h176

the presence of an acid to obtain a compgund of formula 0 R100 N R7
N O I-D R3 44~ R5 and optionally reacting this compound, after

transforming it into the fregeaxid, with an amine of the formula H-NR8R9
VI —N  N=-R"
z- N L.
a) where R is and R" is hydrogen or halogen,

reacting a compound of formula
UL
N
Saa ey,
HN\) 1
Yo
RE R®
\
r® R*
wherein X, Y and R! to R7 are as defined herein before, with a chloride of formula

Cl-R" I

wherein R is selected from ~C(0)-R'2, -80,-R™® 0o —S0,-NR"R" and R, R,
R and R'® are as defined herein before, to obtain a compound of formula

Rﬁ \ / R3

R r*
wherein X, Y, R! to R” and R! are as defined herein before, or

" b) where R is ~C(0)-NR*R’® or ~C(0)-OR" and R? is hydrogen,

~ reacting a compound of formula
0
R X R

0 N\>_<O —© v

wherein X, R” and R are as defined herein before, in the presence of sodium

hydride with a bromide of formula



wherein R8 and R9 are as defined herein before, to obtain a compound of
formula ORINRz RNOI-E Y R5R3 R5 R4 wherein Y and R3 to R9
& §6g§§j@§d herein before, WO 2006/045478 PCT/EPZOO};S/%ll%{K}(SSmi%g .
and, if desired, converting the resulting compound of formula 1R
pharmaceutically acceptable salt theregZ4Thus, the compounds of
formula | can be manufactured by the ngethods given below, by the
methods given in the examples®yr by éhalogous methods. Appropriate
reaction conditions for the individ action steps are known to the
person skilled in the art Stag# aterals are eitheVcommercially
available or can be prepared by ods analogous to the methods given
below or in the examples or bygpetho wn in the art. The synthesis
of compounds with the general structure |, particularly compounds -N
N-R" according,to f la,d-a, wherein X i ral |
e g S L R B S
re ith a piperazine derivative wherein one of the nitrogen atoms is
protected with an amingyprotecting group (PG), for example a
tert-butyloxycarbogyl grup (BOC), an allylpxycarbonyl group or a
benzyloxycarboﬁfl\g , ce of a base such as 1,4

jazagbicys|o[4.3.0]non-5-ene
(DBN) and the like, and heated for'severatho pfeferably 16 h, in a

solvent like DMSO to 150 C to obtain a compound of formula Zs&herein
PG symbolizes a protecting groyfs=such as Boc (tert-butyloxycarbonyl), an
o @ afbonyl group (2).

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

with an amine of the formula
H-NR®R® A%

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

1-C
RB
N\ /
R® R*

wherein X, Y and R* to R? are as defined herein before, or



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 C1 7:a|k%/l. In
g %15e4|5ghe amide of formula 3 is alkylated with an appropfiatg?s/011176
benzylbromide or pyridylmethylbromide {gemmercially available or
accessible by methods descrigb%d in references gr by methods known in

the art, axwapsBpialelOFREUR e uEleir SRthaRbistRgesr prors s N>
pyrehdmathybarssipanusbhgularried out under mild conditions, we find it
convenient to use cesium carbonate (CS2C03) in DMF similar to the
method described by Wang et al., J. OrgsChepz 1977, 42(8), 1286-1290.
The reaction can be carried out at %temerat to 110 G, after
cooling to room temperatuge the compundsot forriula 4 precipitate. The
benzimidazole conpgiéundslof formulag are then formed by reduction of
the nitro group of the cBmpotj o formula 4%o the amine fdlldwed by
cyclization to the benzimidazele Fhi tignican Bé carried out in one
step by using tin(ll)-chloride and WO %006/ 415478 PCT/EP2005/011176
-27 aqueous hydrochloride (iN) in > Jndk sdidc conditions the
amino protecting group (PG) can also bé cleavgd. Scheme 1 NOz | NO2
NO2 ~CI I/ NH N /NHz rN INH PG-NJ GjORR 230,PhPG=
protecting group RT = H or lower alkyl 1° NO2 R3 . t\NR'INN\R4 |

N N O-Ph PG_N~Rry~-Oy/Rs HNJR6 Y ORs R3 .
wherein Y, R to R’ and R'” are as defined herein before, in the presence of an acid

to obtain a compound of formula

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 herein before, to obtain a compound of formula
0 ‘
R&-. N R
N N
|
| :K@NHO@
-8
Y_-—_ .
RS W R
" R

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



Rs 54 ~N'HRrN/N O-Ph Rh1l_IsY RRa Rs I-a Inthe final step the
compounds of formula 5 can be reacted with the appropiate acyl
Q{J{f&%&&%}C&C(O)-RLZ, R12 has the meaning as defingd herein before),
suldnyl emorides (Cl-S02-R13 R13 is a s defined herein bef&rEFRpo05/011176
aminosulfonyl chlorides (Cl- S02-NR14R1%ZR14 and R'5 are as defined
herein before) in the presence of a base such as triethillamine. The

reatioritritse: capfedine therrsBiirerrperafefifusslod mtaepbarmaceutically

dichisrptAdihatal@ER). The acyl chlorides, sulfonyl chlorides or

aminosulfonyl chlorides are either commercially available or accessible

by methdtisslgscribegbimdetéfenaes. brambimethodacknedbyiththaeibdagiven
apm&EWaB?',d -MQ%QQ@J%@&%@:E%I@%@Q?%I li@go%%&%&%@ﬁ%ﬁrﬁfm
compounds with.the general structure |, particularly compaqunds oy a s
o R B R R oot B e
R2 {ke AT EE RS BateHel e sithmermsE oot AR Iebb it be roumesdd Y

R 10uThyds IrRn@ i XNIR TaMiRTs iGRERWORS R cQnepRRE By H@Rods known
R NiRfe art.

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

{ \ 11
—N N—R
according to formula I-2, wherein X is N and wherein R? is N/ 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;.7-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
(Cs2C03) in DMEF 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



6Y-3R~-N_HsY--3 R/RR6R/R R5R4R R4 4 91-b8 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

O/ Wrdf&rably, sodium hydride, to yield a compound of JoHRY0#/011176
The reaction can be carried out in a salyent like THE or dioxane at a
temperature of O C. Optionally, the ester of formula 7, wherein R10
ampsedetrosianigr & f\cgh&eéﬁﬁé%wwmw@%m@m@femg
goidbiPGeatingiso WwitbeaviN] 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 acid$chbfeemula 8 can conveniently be
transformed to the respective amide through coupling with an amine 9
wherein R@and R9 are defined hereaip-tfore (either commerci NG,
ava or accessible by methods dgscribed in_refgrence
methedSgapwn in the art). [fhelintéfmebiiate of formula 64 whirein Xi{tH
£ Y PG-N R

can be prepared accordlﬁﬁ“’ts/gcheme 3 by binding a o
4-amino-3-iod-benzoic acid ester 10 to a Tosylchloride resin (PS,WO
2006/645478 PCT/EP2005/011176 29 TsCl, polystyrene sulfony
chloride, commercially avaﬁ&bl@“l‘f‘ﬁ‘f???(?@bnaut TechnologfEs)'d 'etstait'a
resin bound compound of formula 11. The resin is suspended in
compatible solvent like pyridine, dichloromethane, THE or DMF.
Conveniently, the ester of formula 10 is added to the suspension, the
mixture is stirred for several hours at a temperature of 50 C and the resin
is subsequently washed with methylencblorlde and isopropanol. In the

next step, the resin bound ester of formula 11 is reacted;v;@ih

“Ph

her in the presence of

i angadpts of Cul and \rh)
\rysphlne)p lladium(ll)chforideto obtaln eresﬁ’ﬁguhd

bis(triphe
indole of formula&2 mWHich is finally cleaved from the resi atlng itR’
with R’

R »

In the final step the compounds of formula 5 can be reacted with the appropiate
acyl chlorides (CI-C(O) R" R? has the meaning as defined herein before}, sulfonyl
chlorides (C1-80,-R™, R is a s defined herein before) or aminosuifonyl chlorides (Cl-
SO,-NRMRY, 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 bike
dichloromethane (DCM). The acyl chiorides, sulfonyl chlorides or aminosuifonyl
chlorides are either commercially available or accessible by methods described in

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



tetra-N-butylammoniumfluoride (TBAF) in a solvent like THE at a
temperature of 70 C for several hours. Scheme 300 N N N k-010 11

0 10 N 6a The synthesis of compounds with the general structure I,
ﬁgrt"iocot? 4R} Eompounds according to formula I-c, wherein XREN(ERReps/011176
wherein R' is -C(O)-NR8R9 or -C(0)-OR1fk and RZ is hydrogen, can be
accomplished according to Scheme 4. 4-Fluoro-3-nitro-benzoic acid allyl
ester (13}’&5}5?355%%@ ERpeHeig i Rsrs3l sitenenk o toithly 3pmithunds
caesmmiwarbcﬁoameﬂmIebhuhaiei‘mtﬁ‘ttne-cmmmmsaéltr Toeo vagsiumasalitds
tharydfaggl\yeghlge[awgnﬁng}r&pg&g :alidromide. The reaction can be
carried out by room temperature. WO 006/045478 PCTIEP2005/011176
-30 In the following step, 14 is substityigd with an appropriate
benzylamine or pyridylmethylamine (commercially available or accessible
by methods «jescrrbed in references or by methods known in the art as
approrp tionceaf) be carrled out at RJ
polar organrc tha ol. Scheme3-0 0 O}
V~ONp I t< Y %6 N ITTR'1314 15Re 0 -/~ONOR3
N\RNR

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 IM
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-



OJOYROOtYRsSR6T 1617 R7TOOjOIO~ONHR3\-OI/NNOI/

NRaO~-OYR6R6"~\-3 R RR' 181900 HO\N\RR\NNR 06/

N OR6Y-RsSsHR6R3R RSaR6 R5Ra R9 20 I-c The amine of
L?& ; then protected with an amino protecting groupé %

examp ert butyloxycarbonyl group (BOC), an allyloxycarbo YoH })60%@61176

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

group (BOC) is WO 2006/045478 PCT/EP2005/0 6 -31 mtroduced by
métkoh e eI b AR q%ﬁ“é@(%ﬁ%‘?é“ﬁﬁf’ﬁg ﬂf"]}’él #onate

in thehnebee ofdisopropiidming mmw@n@farmnb@ﬂhmr%wwwmded
In Eﬂ%f&liﬁ piAB]SIER RIS Sa1pdHbeceatRauUNTN domliaddisniently, the
redug eot%f oIJt:rxln ) 671?';%&9& HiRydra &1%4%%@&@3@&%&%9%5!&0m5 at

amine of formula 17, which is then sform m eoff rm
oy SRS BHERG A0 G B RS RO S BT B A eRe e and
respeptivsigohnd diisopropylcarbodiimide as a coupllng agent The

reaction can be carried out at room temperature and in an inert solvent
like 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(il)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
: : Ly O
] ~ 0
\o/“ﬁ XOJKCE I OJ\@B’J
B ————
N
1
[ N $S$O

The synthesis of compounds with the general stracture I, particularly compounds
according to formula I-¢, wherein X is N and wherein R? is ~C(O)-NR*R? o1 ~C(O)-ORY
and R* is hydrogen, can be accomplished according to Scheme 4.

4-Fluoro-3-npitro-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.



dichloromethane. Cyclization to the benzimidazole derivative 19 can be
carried under acidic conditions. We find it convenient to dissolve the
W@r&gg‘ f formula 18 in a polar organic solvent like met}han/oEIPzt(g%)S%jlq176
N in dioxane and to stirr the solution for several hours st A
temperature of 40 C. The cleavage of théatlylester group can be carried
out by methods known in the art, for example by using a reagant such as
tetrakis@riph @%ﬂﬁﬁ&ﬁ?ﬁ’né‘}ﬁ%ﬁéﬁmfg)ﬁ d ?r%’ﬁjrﬁgﬁﬁg ggn%y S89Man
inprreylventikertichtoromatidhavaikble strsesrblidanehrsdeterbeddan
conyenienib: be thansfermesvinithadespective aiide) dfformul@i-can be carried
thrg ' ' J | e defined herein
be?g%gp é%ggyﬁc%}}h\é%?gﬁy%aﬁg le o‘grgg‘ﬁ%sﬂé%g%;%ghethods described
in references or by methods known iuthg 24t) by using a coupling agent
such as diisopropylcarbodumide (DIC). Some compounds of formula |
may stses&?asymmetric centges andhare therefore capgble of @xisting in

mqy e stereoisegatichopm, Tig-invention'thus es ¢
compo in substantially pure eric form at one or m S ;
centres as well as mixtures, includind: racemic mixtures, thereof!S 5

isomers maybe prepared by asymmetric synthesis, for exam le usings
chiral intdfmediates, or mixtures%ay be resolved by convenfional

methods, eg., chromatography (chromatography with a chiral adsorbens

or eluent), or use of\ia sohjing ag ‘t.__lt vavill be_appreciated, tijat theNHz .
compounds of generdl Tormyla~yin ¢hisiinvention ma)m\@erl sedat

functional groups to provide téfiuative which are capable of CENVEETSIFN™ R
back to the parent compound irb#r\@?f s described above, the copfpau R
of formula | or pharmaceutically fble salts thereof can be u

medicaments for the treatment and/or prophylaxis of dis,ease'1s7 which are
associated with the modulatih of the CBI receptors. The invention
therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a gh ceutically acceptable carrier
and/or adjuvant. WO 2006()0454:7%!2% 2005/011176 -32 further, the,
defi '

invention relates to compofinds a ned above for us&4so @

active substancss, partictilarly af thera eutic active-stbstances e

treatment and/or prophylaxis 0 dﬁaneE hich are associatedeithﬁ
070

modulation of CB1 receptors. R’ wes

RB

18 19

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



In another embodiment, the invention relates to a method for the

treatment and/or prophylaxis of diseases which are associated with the

modulation of CBI . receptors, which method comprises administering a

ound as defined above to a human being or animal. The invention

rfﬂ%?%‘fgﬁss to the use of compounds as defined above fof t&¥2005/011176

treatment and/or prophylaxis of diseasesaWhich are associated with the

modulation of CB1 receptors. In addition, the invention relates to the

of @émé@mﬁ‘dy@#ﬂ&ﬂﬁé&%%%%é%%ﬁ&?é&%‘ﬁ%éﬁ?&&rﬁﬁl% onate

theidreatmeshand dipraphylaxis ofdistastywhiohridias SODVEEH with

the modulation of CB1 receptors. Such medicaments comprise a

compoungkiasselefined abpve hitihisagniétie ﬂma@mprdsdmmjk’e&s'@seduced

gsi&% ﬁlf%&ﬁo?@@&ﬁ@}&%@&%@&%ﬁ@ f @mmg&%ma 17,
er nd/or prevente mo on o
st icbmpa i el SRR IR s o>

anyil: :bsmwe BT BRSSP E?Eﬁ%ffoap‘é’él
exapple The thectahuse hadioidepentence efipgebstachi indhafingvent hk"-‘
alcofighdenendency pnd.nisoting depantenck aatraRativesnmilinied under

sc'erogls A s eﬁtmgysht&%ﬂ@&ep&mﬁga 5r4i36R 18 ina

amﬁ% ]fg. cogn‘tlve SOor ers memor

its, sen ementia,
A|znetmr&aw.%@gwé%ﬁﬁ@eé@%é%adé&&%ﬁ dfhé“é*f@é‘ PSR Ghe solution
insftinselepaiidant atisetpe{NIB B GEstrointestinal dlseases vomiting,
diarrhea, urinary disorders, cardiovascular disorders, infertility disorders,

inflammatiandsasgemiahirdéitons geapcen bnamadfm’man@ihom known in the
partjculgy in AthresigrasiseahiheQuilain-Baeishadiplephiigballadium(0)

encephalitis, cerebral vascular ttt&? Wé&ﬂﬁﬁ%ﬂt@t&ﬁ%tﬂ&%éntﬂe carbosglic acid
prefaeragfe gS%(?C% a%e expressli CT

g)ase%O ociated with mg tlon u?f e
cBpife ?%‘l’ét%%"fﬁ“é‘&ﬂﬁ eotE‘BF AFREDI9e %’f}feﬂ’g%%te% 1'Or nom

msut[tmaztgbendﬁtﬁgdt&b@temémmhﬁémr&W@élrﬁn?éﬂéﬁﬁ%ﬁér?ﬁ’é'&l bfpegeither
and&mﬁaemﬁmm@oﬁamwmm ineludingeatebhotceferdency bnoethods

nlco]t({?ﬁgdglg% gr@)cgé, [igdmsRiste %ﬁﬁﬁu%9§@ﬁsgﬁ?0§ idatepmialatedic).

to ea sorders, dbesity, dlabetes ype Il or non insulin dependent
diabetes (NIDD), b3S & %?aoﬁﬂ D58 MHM%%&&QJHQH}Q therefore
Zlcohol epenc ﬂqgntgyl‘;:;\g)nlc:otlne 49% nden é}ﬁ\%mh Og‘fﬁ\“’/ 1%‘% thus also relates
to compounds in substantially pure isomeric form at one or more asymmetric centres as
well as mixtures, inclading racemic mixtires, thereof. Such isomers may be prepared by
asymmetric synthesis, for example using chiral intermediates, or mixtures may be
resolved by conventional methods, eg., chromatography (chromatography with a chiral

adsorbens or eluent), or use of a solving agent.

1t will be appreciated, that the compounds of general formula Lin 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 fornmula 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.



It is a further preferred object to provide a method of treatment or
prevention of Type 1l diabetes (non-insulin dependent diabetes mellitus

in a2 human which comprises administration of a therapeuticall
S?é%ﬁ%ag%%unt of a compound according to formula | in c&%ﬁ%\%’aﬁ%ﬁﬂa}im
association with a therapeutically effectid amount of a lipase inhibitor,
particularly, wherein the lipase inhibitor is orlistat, Also, an object of the
inventidhiaRethReRNERISE BRAEH P BBOVR R PAE R aRAFRISEE> =
sepiaratewicsetueniiateacs pigicaily of thewnmpsaad e cerelrry o6 Mula
| apdilipRes APty Raticf aly.steaiydiadipstatinedtvista trthedulation of

prggﬁ[rreeq:eot‘t)éeé:t to provide a method for the treatment or prevention of

obesity and orb'esity related disorders which comprises administration of a
therapeptically Sfoctie. aMmount ol compauad 86sarding 19 UTladda:
combination” or association with a therapeutic ﬁy fé%cr:tlve m_ountf?fBl

ot ORBE RO e LT SROLES 5 8F eS0T L B G gy B
togethptotheyhjiereftectivenptiefs Sitabiteduarcgropeidaudeiped shevadt 2
Iimggﬁilgg@ggg%@%iﬁggnts, lipase inhibitors and selective serotonin

reuptake inhibitors (SSRI). Combinations or associations of the above
agents mgyhe.SRCR MPASS K EE R GssekaRiah Rissimidianeabisve for the
A alon relerabiearalonibiionis U avdiRlSIa b HiabIRion of
anorectic'agents of use‘in combination with a compound of the present
inveRtldRiréRitle, but are not limited to, aminorex, amphechloral,
amphetamine, benzphetamine, chlorphentermine, clobenzorex (:I8fa rex

clominofaddisiestinivefiae Aetin e Hadsna ramprends s defined above for the
dexiteparphetafnirdicaiethid fropiotredipiratiatHoxitiprylaxis of diseases which are

N-ethylamehsianiee.danhutiazates feathprarmiecienidnrexefenpraposex,
fludcoorex,0 cu({'r:]lisnc%rheﬁ(.31 J%fouvré(lmethylamphetamine, levamfetamine,
Ievopﬁlgcé]f(l)perane, mazindol, mefenorex, metamfepramone,

methamphelaming naipssudagahedine. neniaie: AEANImENRF BRos:

<

phenmetrazine, f)]he,n’terml ' phenylpropanolamine, piciorex and ,
SibuneaRiRTe, BAPBAFNEEHLAP B ASHEE UARE NaRG Jypecietion of CBI
prefietapterasarboliscage ptsamesibhtraarime diviisdntarsiie disentsprespecially
seleglive SeEotapin reuplaie dnhibitpiesobus it conpbjtatioopetfoacxample for the
compou ngng ot hgegfr:%&expctel Oye m@;@aﬂ&w ﬂf‘c’iﬂlﬂ%@f&@ﬁaf AB3\Land nicotine
paroxeﬁPhe and sertra |8§, an‘il%prl%ry?ace.utlcall .acc etgbeeiﬁialsts H‘%&%%Lia s
It is $RGRPAPrafEFAEa Bl5fe 0 BroviGe & nid¥od Br tréanen o o
prevRamtimncofs ispesel droabisteas(ibre fsenisdepermaant disiiefsaindammsata
(NIDDMiinca iseas, wdtief disorders, obesity, diabetes type Il or non insulin dependent

diabetes (NIDD), gastrointestinal diseases, vomiting, diarrhea, urinary disorders,

cardiovascular disorders, infertility disorders, inflammations, asthma, infections, cancer,

neuroinflammation, in particular in atherosclerosis, or the Guillain-Barré syndrome,

viral encephalitis, cerebral vascular incidents and cranial trauma.

In a preferable aspect, the expression ‘diseases associated with modulation of CB1
receptors’ relates to eating disorders, obesity, diabetes type If or non insulin dependent
diabetes (NIDD), neuroinflammation, diarrhea, abuse and/or dependence of a
substances, including alcohol dependency and nicotine dependency. In a more preferable
aspect, the said term related to eating disorders, obesity, diabetes type Il or non insulin
dependent diabetes (NIDD), abuse and/or dependence of a substances, inchnding alcohol
dependency and nicotine dependency, with obesity being especially preferred.



comprises administration of a therapeutically effective amount of a
compound according to formula | in combination or association with a
therapeutically effective amount of a lipase inhibitor, particularly, wherein
the lipase inhibitor is orlistat. Also an object of the WO 2006/045478

ly%?ﬁ% 08011176 -34 invention is the method as descrit&d 4BoUEfat17e
the simultaneous, separate or sequential3administration of a compound
according to formula | and a lipase inhibitor, particula
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Sugﬁxﬁﬁlmﬁiﬁyﬁuﬂa andibenlikecoitisigtoriyluiand sudh Bpaglibdiciamieeticularly
gﬁgﬁ%‘“ ey 4% PPARa/y agonists such as GW- 2331, and the like 5)
mﬁ B) Itors such as LAP 237 (Vildagliptin) or MK-0431, and the
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effeptiveoamanteh a%aﬁwaaemﬂ@ﬁ% asmdrP BAReagogisis shictragment of
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like e Q)oeipuzeid Qm@fﬁﬁ&iﬁﬁﬁtﬂ]m ssdheneompduraistditolosed in e.qg.

WO 00/58293 Al, and the like. It is a further preferred object to provide a

method of treatnan.ef ipFevention-ohigystfijgenitas in a human which
comprises administration of a therapeutically effective amount of a

compoung, 2460 %Mc@c@'éﬂﬁ'@fﬁi& G0 Boakibain e waksogatiaruudtbl dhe present
therapeutically effectly %aefpgvﬁﬁ@&a !w'gfﬁ%%mragma})a% Iehagitline,
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Seq uesPan?s sucn_as

estyram an
RS TRReA eh A  AAm L, e
absoypseintibiofesiuchaince dettpaphrigTies ke, AimBsgeodine
suchvasioreRplamienidd FeX Ot antks ieilke bine FaRoray fmistsporex, fludorex,
fluminorex, furfurylmethylamphetarmine, levamfetamine, levophacetoperane, mazindol,
mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex,
phendimetrazine, phenmetrazine, phentermine, phenylpropanolamine, picilorex and

sibutramine, and pharmaceutically acceptable salts thereof.
Most preferable anorectic agents are sibutramine and phentermine,

Suitable selective serotonin reuptake inhibitors of use in combination with a
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 a human which
comprises administration of a therapentically effective amount of a compound according
to formula I in combination or association with a therapeutically effective amount of a
Jipase inhibitor, particularly, wherein the lipase inhibitor is orlistat. Also an object of the



such as beclofibrate, fenofibrate, and the like; 6) lipoprotein synthesis
inhibitors such as niacin, and the like; and 7) niacin receptor agonists.
%o @ﬁ, t of the invention is the method as described abgve for the
S|multaneous separate or sequential administration of a com%({ﬁm osfbrTe
;accordlng to formula | and a therapeutica#ty effective amount of a lipid

owering agent as 1) bile acid sequestrants such a cholest ramine, and
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gavage in armaceutl able ve e test compound
onc@ddify %89{7 A i‘ﬂhaﬁ %a@%@é‘a n%\l&?f“ Sgain y‘égye%fs g2
velnt}amdrspourrdw@ﬂ?béﬂﬂ@ I@&é&%?@fé%%%?lﬁhéédlﬂ’ét for Measuring
HDL-Cholesterol Levels To determine plasma HDL-cholesterol levels,

hApoAI niide afie-thexbeafettgdothpest to provide a method of treatment or preventmn of

dyslipidemias in a human which comprises administration of a therapeutically effective
amount of a compound according to formula 1 in combination or association with a
therapeutically effective amount of a lipid lowering agent as 1) bile acid sequestrants
such as cholestyramine, and the like; 2) HMG-CoA reductase inhibitors such as
atorvastatin, and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and the
like; 4) CETP inhibitors such as torcetrapib, JIT 705, and the like; 5) PPARo~-agonists
such as beclofibrate, fenofibrate, and the like; 6) lipoprotein synthesis inhibitors such as
niacin, and the like; and 7) niacin receptor agonists. Also an object of the invention is the
method as described above for the simultaneous, separate or sequential administration
of a compound according to formula I and a therapeutically effective amount of a Lipid
lowering agent as 1) bile acid sequestrants such as cholestyramine, and the like; 2) HMG-
CoA reductase inhibitors such as atorvastatin, and the like; 3) cholesterol absorption
inhibitors such as ezetimibe, and the like; 4} CETP inhibitors such as torcetrapib, JTT
705, and the like; 5) PPARw~agonists such as beclofibrate, fenofibrate, and the like; 6)
lipoprotein synthesis inhibitors such as niacin, and the like; and 7) niacin receptor

agonists.



with equivalent mean plasma HDL-cholesterol levels. The mice are orally
dosed once daily with vehicle or test compound for 7 to 14 days, and then
bled on the following day. Plasma is analyzed for HDL-cholesterol. In
%gglztb Qm}o gsemonstrate CNS activities of the compounds of the 1L‘%gesent
inventlon,st?we following in vivo assays maybe used. Method fSe- 33915&@1“76
Task Learning and Spatial Memory The Bforris Water Maze is routinely

used to assess task learning and spatjal, memor spers et al ¢
NeurosBprrersrrion oS4 oRgdnORRiFHe HW%%?%]E%F%%’ §3jds of the presen

ods
1 G0N a8AYe vehispished fmolahlio aie o RICEROH RS IR pRSSTIR IS wel
divideginianasadranisaRpe, prdisiohis idden icanemdi hemuaetinbagent for
™ &@é@;ﬁ}' Iﬁst%ltaoq;fgiw«;ggte‘&’ﬁﬁ%ra&glsﬁ&@a@&%@%@x@ﬁ@@,'Eﬁe

en pla n

hi orm within’a predetermined time. During a humber of frajning
tridtdemularnhsliRsash ée}%%gt% %fﬁéuﬁ a ogﬁﬁegﬁggggaﬁgﬁfﬁréln@ the
pobypEibdesharainiecdivEdlpyiripteswamaninigidsk. Total distance WO
2006/045475 PCT/EP2005/011176 -36 traveled, number of trials to locate
platformyilateddptdiEncipkaBirnd Sherdse lsaiming path is recorded for
each animal. The animal's learning ability is measured by the length of
time or duraberiof tolstsned frived) tokfion krleordtids, ﬁmféﬁhPMMﬁ%W bled {by
de@?&é&;e;ié‘?f%f%ﬂ%@;smﬁa gﬁtﬁp@a&%hﬂﬂ@a}@wﬁfﬁmﬁﬁﬂﬂ@m@@a@@ﬂ&
to the platform at pre | CAMSILgRC QRAING test
an E%%BO?%%@%@r%%a%ﬁgé%éﬁ%gg{%%%%@%i H‘natt ng?l;i%lb eve or
cro&%esq Aty e e Btrol i3 eaanﬁlur?naéet g eHn DY ey
acquiitiorphhbmd\dbtinsd foely estidrjennirgBependence
Self-administration in animals is a predictor of a compound's abuse
potentiabiiethudfarideiodificEtighsaddhis e cedure may also be used to
identify compounds that prevent or block the reinforcing properties of
drugs thahpaxemsiotsebpotedtfaltjacovpbelratezice @ M@ are bled (by
ZelféﬂﬂEP @éH%ﬁ@%ﬁ%@gmgyﬂ&mmﬁmgffm métgé triglyceride

ependence. (Ranaldj e r A4~ wehicle) with
Cal?]ﬁﬁgfé‘lﬁ%ya ¢ %(Sﬁd(?ﬁ?ﬂﬁ.fiﬁo%g\? Jg%?rl? §}312ﬁ§%2§%§)m|% m; eve or
selftheltrinromammdcacaiilider 41 Mdeay TheRe Bpe A5 chambers. 7
containiag, hathsemachiigyantinactiver iedaierEiReR response on the active
lever produces an infusion of either the test compound or a drug known to
be self-agpeihistésedidRsessedBH b IFatEivELEwE have no effect, but are
also

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped

with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
daily with vehicle or test compound for 7 to 14 days, and then bled on the following day.

Plasma is analyzed for HDL-cholesterol.

In addition, to demonstrate CNS activities of the compounds of the present

invention, the following in vivo assays may be used.
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 numnber 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



recorded. Animals are then trained to self-administer compound/drug over
a set period of time by having drug access during each daily session.

lllumination of the chamber house light signals the beginning of the
SBRG0N HRd the availability of the compound/drug. When th CJLEERpy /011176

ends, the house light is turned off. Initially?@-drug infusion occurs with

every press of the active lever. Once.lever-pressing behavior has ,been . .
R T B e BT e et 38 TR isuming
incisRdckendrded destshs anpal Mot st lcamingitiiiion rReapEshBY thpisnsth
effegttbhasaconsbcofmpds nduordie filidghedinfdcoethfehavidemay ddicit or
evajpated.AdminiEiatiaR.aihiacecane: SOMROUNGIHANY theSe 8 kiform at
can ellher potentate, eXINOUh. 01 prodyce 00, AN IR ey be meacured by
selfPadmifie rnalng % avior. ﬁeq\‘loﬁ owmggest were cartl (?IOYJ'[IFI order

to dibtermRetRE Rt P EaheSdR TR FRRIA AT Hhe RIfHRTbPpidocated
comjpoingdseatctiésitive phiave.for cannabinoid CB1 receptors was

determined using membrane preparations of human embryonic kidney

(HEK) cealletinod\fbichetiegdiimgidgamdabis CB 1 receptor is transiently
transfected using the Semliki Forest Virus system in conjunction with
[BHREP:55:940-ak radiptigaddisAfesdiaoabit oo aufids ibnpreparetiicell
memprang. RiSBAAHRRMH ISR EHHIANG, AN Qi B Qut AL EIORRtinds that
compounds o@gﬁﬁg%%rggn,.separag n ogfba%nsc}l%r%ggre%ﬁgngtgggd A
200876%54 78 BI0nE P77 Was perormed by filtration over . |
glasesimsppynd iatrendRsaihoriDe sethadmisisyado HEPHY RaeHept that drug’s
sciniflation oedmpingciteRifinidi of thPspinpdunuscol. ig et ATk Campbell
can @@Qi_qgjg,%?ﬁ_ @?@Mﬁﬁ%rﬁi@@qld%?@@%@@lﬂﬁ”m@mkﬁaﬁﬁi stration test, animals
preparatjons of human embrygnic kidney . '

can ral%ﬁ)%ia&é r%hgeo‘?eranmc%%obegs fy??%%ﬁcg%%% fcﬁe&%%%%%%ﬁ?&ch

tor IS transient
Virud SR P Bb AR ORI [SELC P08 A SETL N (ARG RREY o« A
incubation tobashiésHivipidpare Siesitmerisriandisrdersrdusn woigilese but are also

[311rignaae With-Qraxihouh addiiDn efitetatindsahthediidniorver a set period
separalion %I Qﬁg@@%&&@g andfresdigand swasParfrmeduRYfillkatiRinber

e R e e

compoundsnst dnesinVaemi B wasod endimiliidep e fighs fomaned iffeitiahy 2 drug

CHQgelminvwhichviiimary gaanabiheit@B lever. Once lever-pressing behavior has
been established, the number of presses to produce a drug infusion is increased. After
stable compound/drug self-administration is obtained, the effect of a second compound
on the drug-reinforced behavior may be evaluated. Administration of this second
compound prior to the session can either potentiate, extinguish, or produce no change

to the self-administrating behavior.

The following tests were carried out in order to determine the activity of the

compounds of formula [.

The affinity of the cornpounds 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



receptors are stably expressed (see M. Rinaldi-Carmona et. al., J.
Pharmacol. Exp. Ther. 278 (1996) 871). The stable expression of the
human cannabinoid receptor in cell systems was first described in Nature
1990, 346, 561-564 (CBI) and Nature 1993, 365, 61-65 (CB2)

r@”éb@@ﬁ%??ﬂ%denylyl cyciase was stimulated using forskolinP&AgP2005/011176
measured by quantifying the amount of agoumulated cyclic AMP.
Concomitant activation of CB1 receptors by CB1 receptor agonists (e.g.

C P88 g b i ore essibee e Radkorstiiiionitu B was
accumasakidbplighiNiRiinikadoncentratipn dependent manner. This CB 1
receptor mediated response can be antagonised by CBI receptor

antagoniSis: sfielrpsfite esmpouddsiehilievinuantion TheKsamnpamdsebtors was

fornaet@r&m ﬁé&@m @@m&gﬁs@?ﬁ%&a@& 851(;%;&59;“ IARE) cells in
nmental co %%r%s escrl edin D "

ol e HHT 0 B0 VA 2 0b0 (UM B bressatire s o

ort W&Yﬁ%éﬁﬁ%&lﬁ?%&@m&m@t ArB-anyonimdieliginbléfgyincubation

for thex@BsHly ecaptarwithmdfiniteschelparatGrgeic 2M[3prelasablyiaM tithout

1005@5{%&3@ %Yc%&lﬁ%ﬁrﬁisl gp-ﬁ{eih]vgrf@éﬁll E@ggi‘ﬂ% Qﬂ%ﬁgﬁogﬁfg%?@and free hgand

receptor xam

2008/ f8£§§?’9§’§§$7§§§6§b g; %%’ te St Of %@f‘fltﬂé%’é%’fot% thiowas

antdgETEshbeeidss ﬁ%@ﬁﬁ’@@%@ﬂo induced Hypothermia in NMRI

mice Animals Male NMRI mice were used in this study and were obtained

from ResE2f R ESIRGifiAG Cotapemsic ariROCf efmhitimstiod the invention was
(Swilzeraird)] Mifepaieighingl36- Bl Glétecdben whitalsiatney. Ambiensid CB1
temp&@tﬂéw dseanpy wﬁe&n 2R Granhretative sl léméii'ty ﬁﬁaﬁﬁa/&ﬁpﬂg Ther.
hOU g @Eemtalrgsesdoy G rgog'i]gnwc tnn tesés 3 toq cell
erformed unnﬁhe iq ccess ép Water ana oo Se ad

|.b.t&mtewe‘fﬁf>ﬁrﬂ1riﬁ%&% gh%\éaﬂgwéﬁg rﬁ%ﬁa e%we(&%%itﬁeé Natusn 093, 365,
5:000p195 (HBe) wespedtinsliy hdanyiiisyehviroansintdaadnabiy fatekiolor atd measured

leasbwiehagrmpaforenthe:stitcehiifated cydic AMP. Concomitant activation of CB1
receptors by CB1 receptor agonists (e.g. CP-55,940 or (R)-WIN-55212-2) can attenuate
the forskolin-induced accumulation of ¢cAMP in a concentration dependent manner.
This CB1 receptor mediated response can be antagomsed by CB1 receptor antagonists
such as the compounds of the invention.

The compounds of formula (I) show an excellent affinity for the CB1I receptor,
determined with the experimental conditions described in Devane et.al. Mol. Pharmacol.
34 (1988) 605-613. The compounds of the present invention or their pharmaceutically
acceptable salts are antagonists and selective for the CB1 receptor with affinites below
1Cso =2 M, preferably 1 oM to 100 nM. They exhibit at least a 10 fold selectivity against
the CB2 receptor.

Compound of Example | ICse {puM]

51 0.06

61 0.03

101 0.02




experiment. They had always free access to food and water. For each
dose, 8 mice were used. Rectal body temperature measurements were

rgvcc?gg& (}%ﬁ’;@eaﬂ of a rectal probe (RET2 of Physitemp) and digital
thermometer (Digi-sense n8528-20 of Cole Partner, Chicagc? }_(}(ﬁpéms-

probe was inserted about 3.5 cm in each ¥8euse. The body temperature
was taken 15 min before administration of either Vehicle or CB1 receptor
antagorTEFeEISB iserItar SUrEoObYIINCATEISOBLIb PP O AefRiiiaseh of
thiggpothewnd iraSMRIwity, rectal body temperature was recorded in
order to evaluate any influence of the compound itself. The CB receptor
agonist &RHAHO40 (0.3 mg/kg) was immediately administered
intravenously, then 20 min after i.v. administration of CP 55940, body

temperajR WasAgHR: measwe s Thstindyivadetidyboficahipon Rdeoth
formula ¢l F il g8 dinRgePRBBNIAKERY 1
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to 18 SEBLTE R 1D B By AN NI SO bel 1 S
Whempihibty W5 Haih & havaehighisladraglsis, mrénainstn Siooemat ol tests
everyisiayedotingl thesesZhefigd jittakeicessionapagabonsidtont dayadfibitum.
day. To test the ability of compounds of formula Ito decrease food intake,

8 animalgrafiey® 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 Aflppr-toceliratAnt Spillddshedo oniaispense 6-(oqahex)itlliedraitvught
8 P W IR AN AR AP B PRBIEA BRI, IR 2t MalRB 2R
of the 00 intake s ssion, ra% returned tgnew ome (‘Igge.%a(fh rgt was
WeiWB’éf&rg}l‘ﬁE?ﬁﬁﬁbﬁ?% AR S thEHOGh E 6T Y08 © ™
conssrhaRbdalirylttimprrdbne fHEREBEas O accretet Geanqanipép rectal probe
varipusdasahafitespyendniyind theMO200GD0547E n°8528-20 of Cole Parmer,

PCHEEZ%%Q?S'L L1726, ;89 wahidle was,sdmiBisieiadRralhy §0.min before
the 2h food intake seSsion. A positive control Rimonabant (SR141716)

was incl uf‘k?e%@d%(ﬁ%?ﬁ{m%s ARANVEADAYSIS AW FeRRAIB either Vehicle or

measures was use llowed by a posthqc test Student.Neumann-Keuls. ..
B e B R B R L AR A BT I s S A tifation of
comibourdepofotmenzesiciseasbhosy GeHTersTREYs Beroadii dhetrsdy feluate
anima diskasecaddielsothpbinalskié dhecForteep inrthgpliterGR1FE, 5T €).3 mg/kg)

folloying.are Sxamrles:elauchanimaldispasemodals:Mrodustioniafation of CP
swe%t ggﬁqhirétake i%‘;%g{g"&g‘%}%@%@%‘ﬁgﬁfa' Pharm, 1998, 9,179-181);
b) retfactior8Y STERSEE HRd™ *8 '
The in vivo activity of compounds of formula (1) was assessed for their ability to
regulate feeding behaviour by recording food consumption in food deprived animals.

Rats were trained to have access to food for Zh per day and were food deprived for
22h. When they were trained under this schedule, the amount of food taken every day

during these 2h food intake session was consistent day after day.

To test the ability of compounds of formula 1 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. Eachrat
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



ethanol intake in mice (Psychopharm. 1997, 132, 104-106); c) increased
motor activity and place conditioning in rats (Psyehopharm. 1998, 135,
324-332; Psychopharmacol 2000, 151: 25-30) ; d) spontaneous

lg;g)m&t@x gfivity in mice (J. Pharm. Exp. Ther. 1996, 277, 5@9&%4@5/%”6

uction in opiate self-administration in mice (Sci. 1999, 283, 401-404
The compounds of formula | and/or their éfﬁarmaceutlcally acceptable

salts.can be used di t the,f f
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tablgts rdpageemdanrttens seft Gelatiné npppoktisc s@mtgds;@mtsmsléﬁﬂﬂs- *
suipg@sdgrggn{ tally, €16 dn.ihe-faum of suppositories, parenterally, e. g

in the form of |nject|on solutions or infusion solutions, or topically, e.g.
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Sulta non-toxic, Iner C CO | [

mafB RSP RS ”ﬁgﬁ B%ceu?gﬁ Ev?a%tgﬁ ﬂ%&%ﬁgg&ﬁ&d
maﬂé}@ﬁlsl%ﬁfezﬁé@bn@ mevgaa}wéwmﬁ%ﬁéfﬁfgy SRR oh AT S e
materals 77 hies- f@&hthqhhepdmdmsela&mdfaémimmd@mvmw ﬂSe#é@W 283,

talcé(ﬁtggg?: add or its salts can be used as carrier materials for tablets,
coated tablets, dragees and hard gelatine capsules. Suitable carrier

materialsior soft.aglating i%?ﬁ%&ﬂ@%ﬁﬁ)rf@mﬁmm@eﬁﬁm&ﬂﬁle salts can be

waxes, fats a d semj-solid apd f
the $50E R ﬁ%g T‘Calenlil%ﬁo arrlg}s¥r%| %@Qa(g}ﬁ%%ﬂ ekréu?%ujl q}ﬁ%tﬁ%a&g?egof

SoftPEEmi %%Eﬂ@s”)d@ﬂi‘%ﬁ‘i%o ?l%‘?glfg'}s Militeite e pemrally,
solutigria ardosyropisbhts, ctmtees@hiwe,dwaéeq,lmﬁ/mi g‘éﬂW@f €5,

sugasiand-thelikricouisableyeasriss, raatdfabs:for ibjeftioncselptiosisaire, for
example, water. alcohol5,RolA eQi)Sﬁ%Eﬁh&@Qs yﬁﬂﬂﬁgﬁs@lﬁiég'm@pmaﬂy, e.g
carr%r ma erlg’ls or suppositorie Ple ngtural
2006‘?6&5&"?8“[96?@ 6§f§i‘ﬁ%° i(ﬁéf%ﬁenﬂ FBREOR AR {afs and
semi-liquid or liquid polyals. Suitable ca,rrl}er materjals for to%&_

preparatidig BreRSaRI¢E: BTG FHIHEHPHRAARISER BiycSriged o manne

which will be familiar to any person skilled in the art by bringing the descnbed
compounds of formula I and/or their pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable substances, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible
solid or Equid carrier materials and, if desired, usual pharmaceutical adjuvants.

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



hydrogenated oils, liquid waxes, liquid paraffins, liquid fatty alcohols,
sterols, polyethylene glycols and cellulose derivatives. Usual stabilizers,

RIRSSIvaties, wetting and emulsifying agents, consistency- 'n(l,%(a)vmﬁgnm

agents, flavour-improving agents, salts for varying the osmotic prePszé)

buffer substances, solubilizers, colorants &4he masking agents and

antioxidants come intqQ consideration . as pharmaceutical adjuvants. The .
doé&@%%ﬂﬁésca’ﬁ?ﬁﬁéﬁagn&%ﬁﬁhﬂ& AR i GBI Re e el for
depepidithprapartitetseadectoides. comrsietetirend eafytih eliaeridual
congilian@htbe patieit andxéhaimod poifdminjsidation danbboly) i wbls,
CO&58?3ﬁ&%@%@éﬁé&ﬂﬁ&@iﬂ%@'d&%@@ents in each particular case.

For a

ult patients a daily dosage of about 1 to 1000 mg, especially about

oo BSOS N RIS AR MeRRIdNg AR B e

disease an recise pharmacokinetic profile the compound could be
PRSP O SBUER AR OSSR TR S S
unitsufidreubanrrsceliitiitpre pelratnti s ed maskien tgeetmadiaiboidanis gome into
mg cpreikeiakibh 1s pRAmMg-aialcapand of formula I. The following

examples serve to illustrate the present invention in more detail. They

are, howeyeBoRstcipfendeaisolin s HenitaiDcan yahanian Fxamplesiddsding
e o Lt and
DI REe B PR U O TS LMo AT atements
dimistigttopmsisvideceONisQdulipstania drkidesmod pbout 1 to 1000 mg, especially
1-etihdus (Btedinnathy lamiaapte pyhadebathiimitigiedd @B b severity of the disease and
N'“MB@E&%}%&Q&M&&H CofllEhe cgmmdggﬁfmﬁﬁ%ﬁ%iﬂl one or
butylammanj r&ﬂuorldeZ TBTU = %—é%anzotna ol-1-yl)-N,N',N'-tetramethyl-
uroﬁFﬂ’ﬁ‘i%t‘%ﬁﬁuBSr%(%%.e\ﬁldf‘io 51045478 BET/EP2005/011176 -41

Example, ] 6-(4-Methanesulfonyl-piperazin-1-yl)-2-pheno thyl-
GBS DAL TH DR ST SRR oLt 500 g preesbly

4-(3LARNmes4oh R pReHYobiERhE-I-carboxylic acid tert-butyl ester

The following examples serve to illustrate the present invention in more detail.

They are, however, not intended to limit its scope in any manner.

Examples

MS = mass spectrometry; ISP = ion spray (positive ion), corresponds to ESI
(electrospray, positive ion); mp = melting point; DCM = dichloromethane, DIC = N,N'-
Diisopropylcarbodiimide, DIPEA = diisopropylamine, DMFE = dimethylformamide,
DMSO = dimethylsulfoxide, EDCI = 1-ethyl-3(3’-dimethylaminopropyl)carbodiimide;
HOBt = N-hydroxy-1,2,3-benzotriazole, TEA = triethylamine, TBAF = tetra-N-
butylammoniumfluoride, TBTU = O-(Benzotriazol-1-y1}-N,N’,\N'-tetramethyl-

groninm-tetrafluoroborate,



A mixture of 2 g (11.6 mmol) 5-chloro-2-nitro-phenylamine, 2.14 g (11.6
mmol) piperazine-I-carboxylic acid tert-butyl ester and 1.3 g (11.6 mmol)
1,4-diazo- bicydo[2.2.2] octane in 20 ml DMSO was heated to 150 C for

hz I &gw'é(ture was poured onto 200 ml water and extracted with 250
ﬁoetﬁyé? acetate. The emulsion was filtered through decalite]‘)z;%rrlréE 5%305%11176

aqueous phase was extracted with 2x200 4#l- The combined organic
phases were washed with 2x100 ml water, dried with MgSO4 and
evaporated to dryness. The residue fed with column
chromatography on silica eluting with ethyl acetate/hexane to yield the
nt|e6-8ﬁ%%f&ﬁaea‘§favémwr§6ﬁa. NS En g othRh-11{4-tifpopomethoxy-
A-[Dttind-3 {Pbohesrimigezdetylamino)-phenyl]-piperazine-l-carboxylic add
tert-butyl ester A mixture of 1 g (3.1 mmol)
4-(3mmino-4-nitro-phenyl)-piperazine-I-carboxylic acid tert-butyl ester,
0.793 g (4.65 mmol) phenoxyacetyl chloride and 2.2 g (21.7 mmol)

triethy larniniedrt 20trol Fidiyvaipstired-atcoboxiRmpRl adttrbdgl 3min.
The mixture was evaporated and 100 ml DCM were added. The organic

Dhasenmaﬁlr;v@fshgdWﬁh&z@ﬁg@ﬂé@&ﬂﬁ%ﬁ%&&%ﬁ@@@%@%@%@
aqususRhasewassulragted i ) 11.59?“& N9 o
organic were ‘dried 04 and evaporated to yﬁessa._z'?he
o R 000 a1l AR S AL A AEeTitEhe e
yielgorueg gye208apbvte aad cormpediitad>)anbabsbietns TRy was
(M-RixBedphBodelidieditiice 3nd the agueous phase was extracted with 2x200 mlL The
(2-phenaxydasgivi ddsiflupramethex e sadh AMBRL -BReMEm Mes0, and

piperazine:l.carboxylic.acid tert-butyl ester ixture of %2[.19 m 0‘11(23 .
e ;%’i%f%-%é)‘évﬁoisgﬁé%ﬁ‘ﬁ‘éiﬁ‘{?%%?BH%%&@“%%&?;%%%E% S e
tert DEpESS b 9 RBeann by iddithnbtrssmaenanas o mlep @b MS(ISP):
mm&tl 3-(Mfkdbromethoxy)benzyl bromide (commercially available) in 6.6

ml DMF was stirred at 110 C for 2 h. After cooling to room temperature the
preéipitate WO 2006/045478 PCT/EP2005/011176 -42 was filtered of.

The residue was used without further purification. The title compound was

isol&tét Hirorov(a siodith 9- 32137196 -HMSHS Y &3 i Mok HdxBenda tert-butyl

ester

A mixture of 1 g (3.1 mmol) 4-(3-amino-4-nitro-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester, 0.793 g (4.65 mmol) phenoxyacetyl chloride and 2.2 g (21.7 mmol)
triethylamine in 20 ml THEF was stirred at room temperatare for 30 min. The mixture
was evaporated and 100 ml DCM were added. The organic phase was washed with 2x50
ml 0.1 M N4yCOj aq.. The combined aqueous phase was extracted with 2x100 ml DCM.
The combined organic phases were dried with MgSO, 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 L 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 DME was stirred at 110 °C for 2 h. After cooling to room temperature the precipitate



2-Phenoxymethyl-6-piperazin-I-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoim
idazole A mixture of 390 mg (0.62 mmol)
4-{4-nitro-3- &2 phenoxy-acetyl)-(4-trifluoro-

9%/ y1)-amino]-phenyl}-piperazine-I-carboxylic acidREFEBa#)f/011176
ester, 837 mg (3.7 mmol) tin(ll)-chloride dghydrate and 3.7 ml IN HCI aq.
in 10 ml DMF was heated to 110 C for 2.5 h. The mixture was treated
witreniltered oS3 liarpdssovanusektribes fathesrReobAticsThskdegrnpound
Thevegmbined Riganis hd<es ey wWe sKedisihax 50 Fiyater, dried
with MgSO4 and evaporated to dryness. The title compound was used
withgugp firther purification in the consecutive step. Yellow solid; MS(ISP):
483.4 (M+H)+. Step 5: A mixture of 48.3 mg (0.1 mmol)
2-pheppxydRainyl-f-pippkazinlybil1 (44-trifiuoromethoxy-benzyl)-H-benzoimidazole
trifluorometho)W-benzyl)-H-benzimidazole,17.2 mg (0.15 mmol)
metﬁ%ﬁ&%@&ﬁé%ﬁlg@@z@ﬂ&é@l m%ﬁ&mﬂﬁneﬁw&am@ﬁmwm&w

was stl t roojn temperatur for 1 h., After atl atlles .
the fesi u’gs?/as gllen u‘@. gacﬁ% r|e If \é QJ%) rep esm’ 837 mg

e o AT RA et

Afte telVHPS} &tiohsdi. tFlee product FradtionsiwZ gl of O titetit basisondgxtracted
wasgaiatado MBUBR)atR. I tMddibitetesrpadiiBales were washed with 2x50 ml

2- Pasgeomﬁa%mg%f%@ e%a%o;a&%%%;ﬁ%g@eﬂ}mgw ound was used

“ t??ﬂ%%‘;g“ﬁ@ e B AR ) SOy Aol 1oL DSR4

tert- lﬁMtyFﬁster According to the procedure described for the synthesis of
Example 1/ step 3 (4-{4-nitro- 3-
[(2-pbtembxy-acetyl)-(4-trifluoromethoxy-benzyl)-amino]
-phenyl}-piperazine-I- carboxylic acid tert-butyl ester) the title compound
was Syntkesised §rdomg4J4-mitnol B2-phenoxymethyl-6-piperazin-1-y1-1-(4-
(2-phanexsAcari3BnR)preBYzRiRepAne A CADAXYS A tarthubhlfonyl
ester and 4 "'@} mfggihlgraﬁ &L&rn}% e commers ally ArlARFI

42% ield. M 006104%&
1 cﬁm@méﬂa Bt afawélegbaao PRt s R Y

for threcynithdeis MF BErdmpiéet bytegsppygtive HPLC on reversed phase eluting with a
gradient of acetonitrile / water. After evaporation of the product fractions 4.2 mg of the

title compound was isolated. MS(ISP): 560.2 (M+H)".

Intermediate 1:

2-Phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethyl-benzyl)- I1H-benzoimidazole
Step 1: |

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

According to the procedure described for the syathesis 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- car‘éoxylic acid tert-butyl ester and 4-
trifluoromethoxybenzyl bromide (con’smercxaﬂy available) in 42% yield. MS(ISP): 614.6
(M+H)".



phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimi
dazole) the title compound was synthesised from
4-{4-nitro-3-[(2-pheno)cy-acetyl)-(4-
trifluoromethyl-benzyl)-amino]-phenyl}-piperazine-I-carboxylic acid
tg?%utyf’essf'ér under reductive conditions and used without Firtdr003/011176
purification in the consecutive step. MS(ESP); 483.4(M+H)t. Intermediate

2: 1-Benzyl-2-phenoxymethyl-6-piperazin-1-yl-1H-benzoimidazole Step

1: Step 2:

4-{3-[Benzyl-(2-phenoxy-acetyl)-amino]-4-nitro-phenyl}-pip ine-lI-carbo
ikseailinsa Dtpress R GesTF S o FROCCH B TRELLIIER g
sypthesisyef-tyamplecastapyd- 144 4siflroroBapthoxy-benzyl)-H- benzomudazole) the
(2 B@@Q&ﬁ cﬁﬁgwls(%'ﬂgéég@rﬂ%quﬁtiﬁﬁéyﬂﬁmm}mxy—acetyl) -(4-

Phegvl gﬁ%ge L2 Tgsggj clohier b esien 4%, e EORAUAR eter
(2- pwéwghﬁé@maﬁ#m}lb My rchay e B tGR R R s Futive step-
estpIsais® ) bmazyirdhiide (commercially available) in 84% yield. MS(ISP):
546.6 (M+H){. Step 2: According to the procedure described for the
synthesiscaltp@ample 1/ step 4 (2-

phenoxymethyl-6-piperazin-I-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimid
azolg)dhg titlgheanmpaititvasisynttiedizéd Hdrmzoimidazole
4-[4-nitro-3-(2-phenoxy-acetylamino)-phenyl]- piperazine-l-carboxylic acid
tertshuyl ester under reductive conditions and used without further
purification in the consecutive step. MS(ISP): 399.5 (M+H)i. According to

the pqgomug?xqgsg{%s&ytaemg syiesis it bEmpil-pip stefb-lurtiexylic acid

benzi ole- derlvatlves have been synthesised from
2- pﬁeno ?Xn yI -6-piperazin-1-

yI_ lﬁg tr)l(y 0(;0 etho ééé:ggﬁ%)&lfk@ﬁ%@@égm@s of Example 1 / step 3 (4-{4-nitro-
L %’nﬂ%’r@wﬂ/ﬁﬂp OB gao0 e gy o] Phenyil-piperazine1-
1-benityl:3isheiioxytity beerpibe tiarsorapouprivss senierized| 8 aRdrifenitro-3-

respeciye: 68 Q@éwmﬁﬁ@@m@rw}e;@p&mdmpwﬂmﬁuﬁodymmmem and

indi ated tabl Ag.cRMAIed 0 tablederd cerariseT)’.
exa%’qé‘lzé’ oex% C&Ié“glé’ed %2006/0 5478 %%TlEP2005/011176 44

Tabge%ell?l-z:

According to the procedure described for the synthesis of Example 1/ step 4 (2-
phenoxymethyl-6-piperazin-1-yi-1- (4-trifluoromethoxy-benzyl)-H-benzoimidazole) the
title compound was synthesized from 4- [4-nitro-3-(2-phenoxy-acetylamino)-phenyl}-
piperazine-1-carboxylic acid tert-butyl ester under reductive conditions and used
without further purification in the consecutive step. MS(ISP): 399.5 (M+H)™,

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-
yi-1- (A-trifluoromethoxy-benzyl)}-H-benzoimidazole, 2-phenoxymethyl-6-piperazin-1-
yl-1-{4~triﬁuoromeﬁ1ylwbenzy1)—lH-benzoimidazoie 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.



No. MW Name Starting materials (M+H)found 6- [4-(butane-I-sulfonyl)-
2-phenoxymethyl-6-piperazin- piperazin-1-yl]-2- 1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole 2 602.2 phenoxymethyl-1-(4- 603.3 and
RGBS xy-benzyl)- anbutane-I-sulfonyl chloride 1H-beRZbRRIEFYIET6
(commercially available) 4- [2-phenoxymeffay)-3-(4- 2-phen

oxymethyl-6-pip erazin- trifluoromethozy-benzyl)-

1-yl-1-(4-trifluoromethoxy 3 589.2 3H-bEskaimidazol-5-y1]-

benzyl)-IH-benzoimidazole 590.4.. piperazine-l-sulfonic acid and
dimethylamjnosylfamoyl dimethylamide|chloride (commermally availglgter1)*
6-(4-H&n su%ﬁﬁ- 2-phenoxymethyl & BibEfD e Herazin-l-yl)-24 ¢ g
1-yl-I-(4-frifluorpmethoxy 4 622.2 phenoxymethyl-I-(4- -
benzyl)-1H-benzoimidazole 623.4 triflucrﬁ)mﬁe e%p ) lland
benzenesulfonylee MelfidentH- hﬂftijljmd;az co mer I;gJ gveﬁuble)
2-phenokymethyliGepiparaz) [] R- phenoxy uomme Oxy-
1-y-1-(4t %LP methox ethanésumdhylﬂ—benmlmxdazoie
benzy|)-:LEg‘ z%.m.d’%’“\é “?%Fe? 2p|perazz<'m 1yl)- 1-(4- and 637.4 | 9933
triflloromethoxy tE}@H r %@X-s&ﬁogﬁ %glm dazole
chigride (commdrﬁéj@zmzmid@el)ewo 2406/0454 F.P2005/011176
-45|No. MW Name Starting materials (M+(19I‘j’¥“f’6"ﬁﬂ y available)
2-phenoxymethyl=6=piperazin
5 o .
4-[2-phenoxymethyl-3-(4- phenoxyn.lethyl §-piperazin
. 1-yl-1-(4-trifluoromethoxy-
triffuoromethoxy-benzyl)- benzyD)-TH-b i idazol
3 [5892 | 3H-benzoimidazol-5-yl]- | 0 onAOmARZOle | oo )
. . . ., 1 and dimethylaminosulfamoyt
piperazine-1-sulfonic acid chloride ( -
dimethylarmide <'3z:1 e (commercially
available)
6-(4-benzenesulfonyl- 2-phenoxymethyl-6-piperazin-
piperazin-1-yl}-2- 1-y1-1-(4-trifluoromethoxy-

14 {6222 | phenoxymethyl-1-(4- benzyl)-1H-benzoimidazole 623.4
triffuoromethoxy-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)




2-phenoxymethyl-6- [4- 1-yl-I-(4-trifluoromethoxy- (toluene-2-sulfonyl)-
benzyl)-1H-benzoimidazole 6 636.2 piperazin-1 -yl] -1 -(4- and 637.3
trifluoromethoxy benzyl)- 2-meth ylbenzenesulfonyl 1H-benzoimidazole

ALt

ide ggg{;gnermally available) 1-{4-[2-phenoxymethyl-3-
enoxymethyl -6-piperazin- (4-trifluoromethoxy-

PCT/EP2005/011176

1 -yl-I-(4- trlfluoromethoxy 7 524.3 benzyl)-3H--benzyl)-1H-benzoimidazole

525 idazol-5-yl]- and piperazin-1-yl}-ethanone acetyl chloride
chlar ﬁ? ( cially avallable) 1-{4-[2 henoxymeth -3- (M+H)"
2-phehio %ﬁg}th “8-biperazin- (4-trifluorg n%ﬂ%’)%}naten found
1-ylt1-(44trifluofomethoxy 8 538.2 benzyl)-3H-benzo-
bengyl)-IH-benzoimidazole 539.2 imidazo) %ﬁég A& nd propignyl
chlgride 1-y|}-ﬁr8p n I -one ( mfrual ‘g‘wﬁﬁ% % o
1-{4-[2-phenoxy “éﬁén Gmeth{116: afv%fﬁﬂﬁ?mmﬁhow‘
(4-tiifluoomethid 1“2% R afEbromethby91568l D benipiisidibenzo-
benggl)-11d3benzepaidzroleyheT-4i-imidagehd-yl]-piperazin- and pentangyl 3
chigride |1-y1}- Dﬁmﬁarb%ﬁz(ﬁ?rﬂgﬁ%ﬁ'a QHQ&@M@anesulfonyl
1-{4-(2-p enoxyme I3 2 oxyme ’E)Pé razm-
(4-t ifluoromethoxy- ﬁzfl?zf oromet é}{f ﬁlé?ﬁzmmldazole
10 600.2| benzyfl)-3H-benzo- 601.3 and i Ni’éliblei‘i yI] piperazin
1-yl-2-phenyt-ethanone-Rhenyl-acety-chloride—(commerciallyavailable) .|
h e .- fy :
WO 2006)/04547? Eﬁy Pe%g%%% 1Y 7@ ?@1 ;&W;thﬂ 6 P;I:erazm
(4-trifluoromethoxy- b‘Y i ; ~§1buoro.me§ Ox7
7 15243 | benzyl)-3H- eozyl)-1H-benzoimidazole )\,
.. and
benzoimidazol-5-yl}- { chloride chilorid
piperazin-1-yl}-ethanone acetyle o.n ¢ chionde
(commercially available)
1-{4-{2-phenoxymethyl-3- | 2-phenoxymethyl-6-piperazin-
(4-trifluoromethoxy- 1-y1-1-(4-trifluoromethoxy-

8 |538.2 ! benzyi)-3H-benzo- benzyl)-1H-benzoimidazole 539.2
imidazol-5-yl]-piperazin- | and propionyl chloride
1-yl}-propan-1-one {commercially available)
1-{4-[2-phenoxymethyl-3- | 2-phenoxymethyl-6-piperazin-
(4-trifluoromethoxy- 1-yl-1-(4-trifluoromethoxy-

9 566.3 | benzyl)~3H-benzo- benzyl)-1H-benzoimidazole '567.4
imidazol-5-yl]-piperazin- | and pentanoyl chloride
1-yi}-pentan-1-one (commercially available)
1-{4-{2-phenosymethyl-3- ?"Phi“‘;x””_:gth’d’é’pgmm'
(4-trifluoromethoxy- b—YIF i( Hg buorOfme.d R

10 | 600.2 | benzyl)-3H-benzo- enzyl)-1H-benzoimidazole | o
.. ) ) and
tmidazol-5-y1}-piperazin- benvl 1 chlorid
1-yl}-2-phenyl-ethanone peny -acelty cronce

(commercially available)




No. MW Name Starting materials (M+H) found 6-(4-methanesulfonyl-
2-phenoxymethyl-6-piperazin piperazin-1-yl)-2- 1-yl-I-(4-trifluoromethyl- 11
544.2 phenoxymethyl-I-(4- benzyl)-1H-benzoimidazole 545.2
HRRSPEHENS1-benzyl)- and methanesulfonyl chloride 1H-be$FSRREATIR76
(commercially available) 6-[4-(butane-l-sui2-phenoxymethyl-6-piperazin-

piperazin-l-yl]-2fonyl)- 1-yl-1- (4-trifluoromethyl

benjzyl)-1H-benzoimidazole 12 586.2 phenoxymethyl-1-(4- and (MEY
triflu SO &MY1-b8m?9!)- 1H-benzoimidazpkeE8¥ mdiertialse-I-sulfonyl found
chlgride | (commercially available) 2-phgnoxymethyl-6-piperazin oun
2-phenokymethyl-6-(4- T-yl-I-(4-triffuoro elhyi phenylmethanesutforyyt=
berjzyl)-1H-benzpimidazaie.43629.2 Piner :)él AT 8050255
trifl Joromethyl-benzylg mp? Y&y%methane ?3‘“% é)enzmr&dlazole
chloride {compm] eréial y available) 1-{4-[2- ﬁ ﬁtrtﬁ ‘fﬁf/?’?e
2-phehokyiethPReRsRERs - Y44rifluoro ﬁf@ﬁf%’lﬁﬂ@%‘ﬂﬁﬁﬂ%ﬂémeikﬁﬂiz
14 522.2 benzylBiiobemedybbaayy)iH-bens eimtdazalfdmaBcRloride
imidazoli5-yI] -pigenaginsiangkpsapiony! ¢hlorids Jylirpiepagrkone
(commeicially available) I-{4-[2-phenoxymethyl-3-
2-phenoxymethyl-6-piperazin- (4-trifluorpmethyl- 1-yl-1-(4-trifluoromethyl
15 550.3 benzyl) j enzo benzyl) -1H; mpﬁmmﬂiﬂ%&razm—
irni iazol-5-yl]p € "| ¢hloygide .

g plperamn 1"Y1] 2“ I;]‘.) qie(tl }t;flﬂuoromethyl

12 | 586.2 | phenoxymethyl-1-(4- ezzy) 1H-bepzoimidazole |} .
trifluoromethyl-benzyl)- .

o butane-1-sulfonyl chloride

1H-benzoimidazole

(commercially available)

2-phenoxymethyl-6-piperazin-
2-phenoxymethyl-6-(4- 1-yl-1-(4-triflucromethyl-
phenylmethanesulfonyl- | benzyl)-1H-benzoimidazole

1316202 | piperazin-1-yl)-1-(4- and 621.3

trifluoromethyl-benzyl)- | phenyl-methanesulfonyl
1H-benzoimidazole chloride (commercially

available)}
1-{4-{2-phenoxymethiyl-3- | 2-phenoxymethyl-6-piperazin-
{4-trifluoromethyl- I~yl-1-(4-trifluoromethyl-

14 | 522.2 | benzyl)-3H-benzo- benzyl)-1H-benzoimidazole 523.2
imidazol-5-yl])-piperazin- | and propionyl chloride
i-yl}-propan-1-one {commercially available)
1-{4-[2-phenoxymethyl-3- | 2-phenoxymethyl-6-piperazin-
{4-trifluoromethyl- 1-yl-1-(4-trifluoromethyl-

15 | 550.3 | benzyl)-3H-benzo- benzyl)-1H-benzoimidazole 551.3
imnidazol-5-yl]-piperazin- | and pentanoyl chloride
1-vl}-pentan-1-one (commercially available)




1-yl}-pentan-l-one (commercially available) WO 2006/045478
PCT/EP2005/011176 -47' No. MW Name Starting materials (M+H)
found {4-[2-phenoxymethyl-3- 2-phenoxymethyl-6-piperazin

(4- glfluoromethyl 1-yl-1-(4-trifluoromethyl 16 570.2 benzyl)-3H-benzo-
nzﬁ? (M¥&hzoimidazole 571.3 imidazol-5- -yl]-piperazin-

andbenzoylchlorlde 1-yl}-phenyl-methane#&®-(commercially available)

PCT/EP2005/011176

1-{4-[2-phenoxymethyl-3- 2-phenoxymethyl-6-piperazin- (4-trifluoromethyl-
1-yI-1 (4 trifluonomethyl- benzyl)-3H- benzyl)-IH-benzaimidazole 17 584M+H)*
585, NherdWmidiBt-5-yI]- and piperazin g%}l’}‘%ﬁﬁé‘ﬁ {#sphenyl-acety found
chlgride jethangne (commercially available) {4-[2-phenoxymethyl-3-
2-phenoxymethyl-6-piperazin- (4-tri#luorpmethyl- 1-yl-I-(4-triflucromethyl
benzyl)-1H-ben pirl_‘nictﬂiéﬂ@xylﬁeﬁﬁ:%@ benzyihesbixbaezgt-and; 853
imidazol{5-yl] -pi @l@lﬁl@oilo B§on| meh@rtg,@rie(@ 1o ?8&9!151 Ior|de
(com ercj%/ vallabll é?ﬁi%ﬂ enzyl- 2-]§ en I;ﬁ henoxyme yI -64
pheng‘iytga | b 112 65 F bR, | 571
benzoimidazold énii&0s ByPpéreant - y|]apﬁéﬁwﬂelﬁ9@9pch|onde
methanohe (co yoialyybvaddhtey ¢4-(3dengzighally available)
1-bgnzyl{2-phenoxymethyl-6- phenoxymethyl-3H- piperazin-1-yl-1H
1-{4-[2-phenoxymethyl-3- | 2-phenoxymethyl-6-piperazin-
{(4-triflnoromethyl- 1-y1-1-(4-trifluoromethyl-
benzyl)-3H- b -1H- imi
17 | 5842 enzy') - enzyl)-1H-benzoimidazole 5852
benzoimidazol-5-yl]- and
piperazin-1-yl}-2-phenyl- | phenyl-acetyl chloride
ethanone {commercially available}
2-ph thyl-6-piperazin-
{4-{2-phenoxymethyl-3- P enoxynile ybrpiperani
X 1-yi-1-(4-trifluoromethyl-
(4-trifluoromethyl- o
benzyl)-1H-benzoimidazole
18 | 584.2 | benzyl)-3H-benzo- d 585.3
. a
imidazol-5-yl}-piperazin- " .
1-yl}-o-tolyl-methanone o-tolyl-acetyl chloride
b ¥ {commercially available)
[4-(3-benzyl-2- 1-benzyl-2-phenoxymethyl-6-
phenoxymethyl-3H- piperazin-1-yl-1H-
19 | 502.2 | benzoimidazol-5-y1)- benzoimidazole and 503.5
piperazin-1- yl]—phenyl- benzoyl chloride
methanone (commercially available}
(4-(3-benzyl-2- 1-benzyl-2-phenoxymethyl-6-
phenoxymethyl-3H- piperazin-1-y1-1H-
20 | 516.3 | benzoimidazol-5-yi)- benzoimidazole and 517.4

piperazin-1-yi]-o-tolyl-
methanone

o-tolyl-acetyl chloride
(commercially available)




20 516.3 benzoimidazol-5-yl)- benzoimidazole and 517.4 piperazin-1-yl]
-o-tolyl- o-tolyl-acetyl chloride methanone (commercially available) WO
2006/045478 PCTIEP20051011176 -48 Example 21

BnipetnEtit sulfonyl-piperazin-1-yl)-2-(1-phenoxy-eth)rl)-1-PAXFRIONGMAELT6
hoxy- benzyl)-1H-benzoimidazole Step 1:45 .
4-[4-Nitro-3-(2-phenoxy-propionylamino)-phenyl)-piperazine-l-carboxylic
acid tert- butyl ester According to thééprogéelzite described for the
synthesis of Example | | step 2 (4-[4-nitro-
3-(2-phohskynacélyigimiprpheny) pipdrabinedcaibdxliciacitieidrsthxy-
es@gﬁg@.lw%&%ggg%was synthesized from -
4-(3-amino-4-nitro-phenyl)-piperazine-I- carboxylic acid tert-butyl ester and
2-phengxy-propionyl chloride in 95 % yield. Step 2:
4-{4-Nitro-3-[(2-phenoxy-propionyl)-(4-trifluoromethoxy-benzyl)-amino)

-PhenylieRipeazipgads rgl%gwﬁﬁmﬁ% ERYHeSIGLACGAIAING IO cid tert-
pr ng#rét des?rit?ec? fg%?t e synthesis op é}(‘%répigﬁ%/restep 3(%(4%}%%]1%%8-& <t
(Z?Bﬁg 5%y-acetyl)-(4-trifluoromethoxy-benzyl)-amino]-phenyl}-piperazine-
- cg%gox- /lic aci@ﬁtert—butyl ester) the title compound was synthesized from

82 t9 b ERas ot SR raRAD pidreaile Ldatmo sy il 4-nitro-
acid-érpbengkeststidaninetpteoybrpibesitsehzyt inngricdeifcermingytmlisr) the
availtbieipindYeyieithMedIRm 645 dniMd)hicRiBehyl)-piperazine-1-
2-(Jc-aang&gm?afayé).b@xpie&@éﬁa'zygﬂé&%%y omethasy-hanadstieaa.

benzoimidazole According to the procedure ‘described for the synthesis of
Example.1 | step 4 (2-
phenoxymethyl-6-piperazin-I-yl-I-(4-trifluoromethoxy-benzyl)-H-benzoimida
zol title und was synthesizedsfrom ' .

4-{?#}%%} Eg_‘% (%C_ g(zlé%‘lgg)fg;}%gls ?gﬁiqﬁfg_‘éz-?nﬂuoromethoxy-benzy1)~ammo]vphenyl}w
trifl AR AOXS AR i?‘?Bﬁ'—tvﬁH%lrﬁ?Fﬁ‘biperazine-l-carboxylic acid

tert-butyl ester under reductive conditions and used without further
puri@iﬁ%ﬁf&ﬁ‘ﬁwt?ﬁéedffﬁg%ﬁﬁ\%%fgﬁﬁ 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 synthesized from 4-[4-nitro-3-
(2-phenoxy-propionylamino)-phenyl}-piperazine-1-carboxylic acid tert-butyl ester and
4-trifluoromethoxybenzyl bromide (commercially available) in 85.4 % yield. MS(ISP):
645.1 (M+H)".

Step 3:

2-(1-Phenoxy-ethyl)-6-piperazin-1-yi-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-triflucromethogy-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-
methanesutfonyl-piperazin-1-y1)-2-phenoxymethyl- 1-(4-triffuoromethoxy-benzyl)- 1H-



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-I-yl)-2-phenoxymethyl-

4 Yiflueramethoxy-benzyl)-1.H WO 2006/045478 PCTIEPZQJ(%EI%}}BH%WG

-49 benzoimidazole) the title compound was synthesized in 1 yle
from 2-(I-phenoxy- ethyl)-6- piperazin- -49 -

1-yl;1-(4-trifluor benz -H- benzo |da QIe nesulfonyl
Ch|OBI’I(§l(é &%ﬁmgzﬁlﬁy}% g%/aqﬂiﬂ nfé/l‘g fé %% ?ipe%ﬂ‘é‘(fla(o sphenoxy-
3. ethyl)-6-piperazin-I-yl-1-( 4—tnﬂuoromethoxy—benzyl)-H»benzom11dazole and

2-(1nRHenesyfety) bbnipdazim t-yikily @-iifior vsisgy h:monzyl ) LEdenz
oimidazole Step 1: 4-{4-Nitro-3-
[(2-phenoxyiqsedpionyl)-(4-trifluoromethyl-benzyl)-amino] -phenyl}-
piperazine-l-carboxylic acid tert-butyl ester According to the procedure
deser{ierhtaoliyeedyiiesis@bmxample Q0 StRRo2AMA-DRIEGIR 1 -benzoimidazole
(2-phenoxy-propionyl)-(4-trifluoromethoxy-benzyl)-amino]-phenyl}-
pipesapine-l-carboxylic acid tert-butyl ester) the title compound was

synthesized from 4- [4-nitro-3-(2-phenoxy-propionyla

NiN0)-phrmyl-Bipera&iRaCAFESND AGLE-HBHs BHIMHS IR 2 mino]-phenyl}-
4- Il labl 91.2 % vyield.
tl’l(%] QoM 6%%%3&5%‘}%%%3; ﬁggrg;g_erma y available) in yie

INg to the procedure described for
the nth [ xam I
phejéz(g%tﬁ %;?8 r8r§zm yﬁé?ﬁ%q %ﬁjoro ‘Bfg"‘%?f}i z&frﬁ;é’ r%lféaié’
zol il ﬁ’i’ﬁéﬂr?&‘\ﬁé?é‘ i‘é’ﬂ%@ﬁh"m“ enzyl)~amino}-phenyl}-
4-{ApirreBaf( 2 -phrbosyle probiomt)H(H estift) drotitbthytdpenayilivas synthesized from
-aminpd- ﬁﬂﬁﬂy@(ﬂﬁﬂﬁﬁ@%&ﬁ@f@%ﬁﬂﬁ)?@&ﬁ!{ YLSter1 WRdRNylic acid tert-
redt&ﬂy&&@@%@%ﬂ&%ﬁ?% t@% CRGAO0 A Watabie) in 91.2 9%

ediate
iogg’ﬁg\ajjlg%(@%ﬁe ’\és% B,{I%‘ 6 -piperazin- 1 -yl- lesenitc?lmldazole Step 1:

4-{3- EBenzyI (2-phenoxy-propionyl)-amino]-4-nitro-phenyl}-piperazine-I-car
boxyf® &cid tert-butyl ester

According to the procedure described for the synthesis of Example 20/ step 3 (2-(1-
phenoxy-ethyl)-6-piperazin- 1-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimidazole) the
title compound was synthesized from 4-{4-nitro-3-[(2-phenoxy-propionyl)-(4-
trifluoromethyl-benzyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester
under reductive conditions and used without further purification in 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-[Beazyl-(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-propionylamine)-phenyl]-piperazine-1-carboxylic acid tert-



According to the procedure described for the synthesis of Example 20 /
step 2 (4-{4-
\%IitrZQﬁ)%/I[%524—408henoxy-propionyI)-(4-trif|uoromethoxy-benzyl)-amino%zI
%eny -"piperazine-1-carboxylic acid tert-butyl ester) the &R ?)03{%376
was synthesized from 4- [4-nitro-3-(2-ph&heoxy-propionylamino)-phenyl]
-piperazine- |-carboxylic acid tert WO 2006/045478 PCTIEP2005/011176
5 ‘Bﬁﬁ*&%ﬁé‘fi&ﬁa oS o B SPhaTeiae hinmh hayeld MYk ep1.0
M%Sﬁf{im.o (M+H)+. Step 2: According to the procedure described for
the synthesis of Example 20 / step 3 (2-(1-
ph&npxy-ethyl)-6-piperazin-I-yl-1-(4-trifluoromethoxy-benzyl)-H-benzoimid
azole) the title compound was synthesised from
4-{8cfoetingt{ehenadpmpropiaibd]-fimihodyathesis of Example 20 / step 3 (2-(1-
nitgp-pleRdpiRerszng A cArb XY UC ABID ISR, SIS UNEASSBAUEIAS ole) the
co§ iions anIg use W&Qolut thrrthe_a_ y_r{)lcatl?drazlp ﬁhe copsecutlv? step. .
MBS (T Al L 4 et (2 PERoRypropiomyD-ariio]-4
1- (OIS B RIATeS R - bramexyHet i terphobrkeis tyfareies Hsipimisions
olen@teysd without further purification in the consecutive step. MS(ISP): 413.4 (M+H)*,
4-{3-[(4-Chloro-benzyl)-(2-phenoxy-propionyl)-amino]-4-nitro-phenyl}-piper
azimeetaedilge@ylic acid tert-butyl ester According to the procedure
described for the synthesis of Example 20 / step 2 (4-f4- nitro-3-[
(2-pitendyrpropioiyt)-(4-phktoxpraitpsyphenzm)-Brine}pbebitlidazole
piperazine-1-carboxylic acid tert-butyl ester) the title compound was
systegsized from
4-[4-nitro-3-(2-phenoxy-propionylamino)-phenyl]-piperazine-I-carboxylic
acid fertebatybestenany @-phlsiohenap brpmide (cpnmersisyonaliableline.1-
in @gr%%ggqtgggzgﬁmgg@o (M+H)+. Step 2: Ac_cording to the
procedure described for the synthesis of Example 20 / step 3 (2-(1-
ph ethy|)16-pi in-L-yl-1-(@-trifluoromethoxy-benzyl)-H-henzoimi
B e A SV REPEUE
4-{%1-*["(%-%1%i&rsbslémyslfez’!aﬁ@@g}rb%%mﬁm-beﬂZYﬂ-amo}-Phenvl}-
anvikanitrbpifersliqripdriariraybestooxkit toidriptindyte simthesdet from
reduCliverran ditising andpispibvyithomb fustRaripybGatoR- N di8oxylic acid tert-
COI%%%L&%@ z§r¥89{'~%Q)%@'zﬁ%%%i&w('&%ﬂdaﬂy available) in 53 % yield. MS(ISP):
595.0 (M+H)™,

Step 2:

According to the procedure described for the synthesis of Example 20 / step 3 (2-(1-
phenoxy-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-yi-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-yi-1H-benzoimidazole or 1-(4-chloro-benzyl)-2-(1-
phenoxy-ethyl)-6-piperazin-1-yl-1H-benzoimidazole and the respective carboxylic acid



According to the procedure described for the synthesis of example 20 /
step 4 further benzoimidazole-derivatives have been synthesized from
2-(I-phenoxy-ethyl)-6- piperazin- |

-)(,[/-&-z(aéb-stmgd%omethoxy-benzyl)-H-benzoimidazole, 2- (1-phe
6-piperazin-

1-benzyl-2-(1- phenoxy-ethyl)-6-piperazin-Eyl-1H-benzoimidazole or

1-(4-
phe

P

1)-2-(-
3 e shabbesi it et dn e sl ar

-be

carbengbdescinl ¥ 20060454128 RETER2008Q1L1T®.-51 chloride or
the respective sulfonyl chloride as indicated in table 2. The results are
compiled in table 2 and comprise exampkb22to example 59. Table 2 No.

noxy-ethyl) -
I-yI-l-(4-trifIuoromethyl-benzyl)-lH-benzoimidazo?g,w%mﬁﬁéj‘)mm

MW Starting.materials (M+H -(l-phenoxy-ethyl)-6-
6-[4+(butane:l-sulfonyl)- 2piperazin-I-yl-14(4- piperazin-I-yl]-2-(1
triflu gg’m Oxyt 1)-1H- 22 616.2 pHetiosiPamoliid- 617.4 (M+H)"
enzeimidazole and trifluoromethoxy-benzyl}- bbutane-I-sulfonyl chloride
1H-benzqgimidazole (commercially available) 14-[2- (1 -phenoxy-ethyl) -8-
2-(1liphe oxy-ethﬁl%(&ﬂ@ﬁﬂmﬁfﬂmﬁexy-%ip razin%}]'lglﬁﬁ( - benzyl)-8H
triflupromethoxyrpanzyhinl Hylj23 603.2 beﬁ%ifﬁ?&?ﬂéﬁ’- S
benzgimidazele aéh%@o%@ épﬁ_r(lqgine-l-smm(a‘@iﬁmw—beﬂwl)-lﬂ- 174
dimethylgminosulfa noy dtih t ﬁamide Chlaridadicamimerdally availabeé) ’
-(1-phengxy-eth V” '%Y'?T{ .%}Wé fﬁ’@fﬂyl '@ﬁ-ﬁhg-l-sulfonyl chloride
1H-benzoimidazole
(commercially available)
2.(1- - -G
4-[2-(1-phenoxy-ethyl)-3- _(1 ph-en(;xyl ith}:) .
(4-trifluoromethoxy- ]:%erannw ?};" “(b— o1
benzyl)-3H- ifluoromethoxy-benzyl)-1H- |
23 | 603.2 D benzoimidazole and 604.3
benzoimidazol-5-y1}- .

) . . ., | dimethylaminosulfamoyl
piperazine-1-sulfonic acid . .

. . chloride (commercially
dimethylamide

: available)

_ (1. i 7
2-(1-phenoxy-ethyl)-6-[4- _(1 ph‘enc;}cyl ith}:) 6
(toluene-2-sulfonyl)- f{ifmzm* ?{1- M(b_ N-1H

24 | 650.2 | piperazin-1-yl)-1-(4- rifluoromethoxy-benzyl)-1H- | . |

. benzoimidazole and o-Tolyl-
trifluoromethoxy-benzyl)- Mlorid 1l
| HL-benzoimidazole acetyl chloride (commercially

available)

1-{4-[2-(1-phenoxy- ET(IMP h‘em;xy;elthy:)-ﬁ—
ethyl)-3-(4-trifluoro- f;l;lerazm— zln “(b., .

25 | 538.2 | methoxy-benzyl)-3H- woromethoxy-benzyl)-1H- | )
. benzoimidazole and acetyl
benzoimidazol-5-y1}- . ]

. . chloride (commercially
piperazin-1-yl}-ethanone i

available)




(toluene-2-sulfonyl)- pip(4 24 650.2 piperazin-l-ylJ-1-(4-
triflerazin-1-yl-1-uoromethoxy-benzyl)-1H- 651.3 trifluoromethoxy-benzyl)-
benzoimidazole and o-Tolyl- 1H-benzoimidazole acetyl chloride

ety

erazin-1-yl-I-(4 ethyl)-3-(4-triffuoro- piptriflepromethoxy-benzyl)-1H- 25
538.2 methoxy-benzyl)-3H- 539.5 benzoimidazol-5-ylJ- benzoimidazole

6é0rg%{’ﬁy available) 1-{4-[2-(1-phenoxy- 2-(1-phenoxy-&fHi/lraL0s/e11176

and acetyl iderazin-l-yl}-ethanone cHIoride (commercially available
W %CMMWET/EWOOS/OHNG Stertigs matsinlame Starting | (M+H)*
materials (M+K)t 1-{4-[2-(1-phenoxy- 2i(l-phenoxy-ethyl)-6-
ethyl)-34(4-trifluqre; piperazin-1-y1-1-(44m i{;% -benz B’ﬁ -
trifl oror%nethoyyg?n% gﬁﬁ%" 2.2 55321:E qg%%?ﬂiggﬁ Zg'-yl]-
bemzoinjidazolp® @%ﬂﬁrﬁﬂ&?oﬁﬂierazinEERﬂ‘}%‘I‘bééﬂ‘-L“@ﬂoride
(c gwerg(’?? omethonitdisiey] -34-[2- (1{ghénoxym2didxptenopty-tihyl){6-
r?)__ oo s e K7 . . 553.4
etﬂ 3 X rl1|ﬂ:&®ﬁ@oﬁl§<ﬁﬁﬂlﬂ—§4’yl 1-(4 mﬁibwba%&éyﬁ)a ; pjlu}myi
trifluoromethoxyshenzyl)-1H 2 4.31_555 ti?n oimidazol=5-yl}-
be ZOin'idaZO|EP<’;il£r)ld hexan'%ly}'flgﬁ %I}azir-f}g . é"x%éﬂ‘ff‘f‘%:"ﬁ%na’e
(commercially pfavailable) 2-(1-phenpXis)-6-
{4-[2=(1-phenoky-ethyh-piperazin-I-y-1-(4
1-{4-[2-(1-phenoxy- 2-(1-phenoxy-ethyl)-6-
ethyl)-3-(4-trifluoro- piperazin-1-yl-1-(4-~
27 | 5013 nmetho.xy-‘-benzyl)~3I~~I~ triffuoromethoxy-benzyl)-1H- 505.3
benzoimidazol-5-v1]- benzoimidazole and hexanoyl ‘
piperazin-1-yl}-hexan-1- | chloride (commercially
one available)
: 2-(1- g -6-
{4-[2-(1-phenoxy-ethyl)- { ph-en(;xylelﬂl):) 6
3-{4-trifluoromethoxy- ii.];;}erazmu zl— _(; 015 ‘
28 | 6143 | benzyl)-3H-benzo- haoromethosy-benzyl)-1H- - |
. , ) benzoimidazole and o-tolyl-
.| imidazol-5-yi]-piperazin- Hlorid -
1-yi}-o-tolyl-methanone acefylc oride (commercially
available)
6-[4-(butane-1-sulfonyl)- 2T(l~ph‘enzxyl-elthyl)-6~
piperazin-1-yl}-2-(1- f:Pﬂ crazm- 1—1 :4_ DoH
29 | 600.2 | phenoxy-ethyl)-1-(4- fuoromethyl-benzyl)-1H- | ) |
. benzoimidazole and butane-1-
trifluoromethyl-benzyl)- lfonvl chlorid 1
{HL-benzoimidazole sulfonyl chloride (commercially
available)
2-(1- . -6-
4-[2-(1-phenoxy-ethyl)-3- _( phienoxy} elth}fl) 6
{4-trifluoromethyl- f;};erazm—lgul 1;(4— 1
benzyl)-3H-benzo- ifluoromethyl-benzyl)-1H-
30 | 587.27 . . ] . benzoimidazole and 588.5
imidazol-5-yl]-piperazine- dimethylaminosalf .
1-sulfonic acid ;me'd‘;f oS ?EOY
dimethylamide ¢ C?I‘l e (commerciaily
available)




3-(4-trifluoromethoxy trifluoromethoxy-benzyl)-1H- 28 614.3
benzyl)-3H-benzo- 615.4 benzoimidazole and o-tolyl-
imidazol 5-yl}-piperazin acetyl chloride (commercially

6?? plyl-methanone available) 6- [4-(butane-I-sulfonyl) -
phenoxy-ethyl)-6- piperazin-1-yl}-2-(1- piperazin-I-yl-1-

phenoxy ethyl)- 1- (4- trifluoromethyl-beni%ﬂ)—-lH- 601.3
triﬂlunrnmnfhul

(X%BE%’&%O%OHYM

sulfi %I (3 ?RU 1\(]x:ommermally availablg) E(“ henox thyl) -6- +
(44 D)[%tr- 1-pfenoxy uoromethylethyl)-3 rlﬂ%) 5ﬂzatr?- - II(4 (M+H)
trifloromethyl-benzyl)-1H- benzyl)-3H-benzo - 30 587.2 benzoimidazole
and 588.p 1-sum|dlfazolon| ¢ 5- acyl}id rpiperaging xy-ethyl)-6-
dimethylaminogiféérisprcarngfapidmide Chlorggé(%\/‘\?’%in ially available)
WCEOOG/O4547§1@&BE~EB;®DS¢O&11?6 e Starting
matesigls yb-H)nEa4s0e% gnp glfonyl- scifluprrenehyldenmyls 1 H- €213
piperazin-1-yl)- ?tgﬂu pipera lb} 4 31 Ba@dphliendxyreth)rl)-1-(4-
irfflloron e_thyl-)en g ?ﬁle r)120| m@gg@}@@m}ﬂ chloride
trifljoronjethyl-béhz B“@H@H%éﬁksulfonyl E:rg%%je%q ally available)
2-{1- . -G
2-(1-phenoxy-ethyl)-6-(4- _(1 ph'enc;xyl elthzl) 6
phenylmethanesulfonyl- f:%eram~ ;:zl_l ];( ) 1
32 | 6342 | piperazin-1-y1)-1-(4- iluoromethyl-benzyl)-1H- |
k benzoimidazole and phenyl-
trifluoromethyl-benzyl)- thanesulf Hlorid
1H-benzoimidezole me anes‘ onyl chloside
(commercially available)
2-(1- - -G
2-(1-phenoxy-ethyl)-6-[4- ‘(1 ph‘en(;xyl elth(f) 6
(toluene-2-sulfonyl)- tpl%erazm- —t}l;-ll_a i )-1H
33 | 634.2 | piperazin-1-yl]-1-(4- rriorometsy™ enzyl)-1H- 635.3
; benzoimidazole and 2-
trifluoromethyl-benzyl)- b alforvl chlorid
1H-benzoimidazole Fetly en-zenes f)ny chiomde
' (commercially available)
2-(1- . e
1-{4-{2-(1-phenoxy- .(1 Ph.eml)xyl iﬂ?f °
ethyl)-3-(4-trifluoro- fl};erazm~ thzvlub i 016
34 | 522.2 | methyl-benzyl)-3H- FIHOTOMEREDEIT I L s03a
L. benzoimidazole and acetyl
benzoimidazol-5-yl]- ) .
. . chloride (commercially
piperazin-1-yl}-ethanone .
available)
1-{4-{2-(1-phenoxy- 2-{1-phenoxy-ethyl}-6-
ethyl)-3-(4-trifluoro- piperazin-1-yl-1-(4-
thyl-benzyl)-3H- trifh - S1H-

35 | 5360 me y. .emyi) 3 1ﬂuo.mmethy1 benzyl)-1H 5374
benzoimidazol-5-yl]- benzoimidazole and propionyl
piperazin-1-yl}-propan-1- | chloride (commercially
one available)




1H-benzoirnidazole (commercially available) 2-(1-phenoxy-ethyl)-6-(4-
2-(1-phenoxy-ethyl)-6- phenylmethanesuifonyl- piperazin-I-yl-I-(4 32 634.2

plperazm -1-

IS

¥8) -1-(4- trifluoromethyl-benzyl)-1H- 635.3
ll%sfhyl -benzyl)- benzoimidazole and phenyl- 1H- benZGintidaYs(dti7e

methanesulfonyl chloride (commercially ailable)

2-(1-phepoxy-ethyl)-6-[4- 2-(1-phenoxy-ethyl)-6- (toluene-2-sulfonyl)-
piperazm-|-yl-I-(4 33 634.2 piper n-yl]-1-(4- trlfluoromethyl benzyl)-1H-
635.3" %enz0itia and 2- trifluorometyEBEHZAjterial (M+H)"
bmethylbenzenesulfonyl chloride 1H-benzoimidazole (commercially
avajlable) 1-{4-[2- -(1- phenoig(IL ‘% -% 2-%%-(4-triflu0'o-
piperazm-I-yl-I- Q enzyl) (?1 benzyl)-3H-
523.3 benzoim|d 3 ‘- ] ﬁ%‘?ﬁmida@?@%ﬁﬁ“ﬁ “é" -(4-
pipgrazin-lyl-e tlﬁmﬁbﬂé@mﬂﬂr@@(commelfeaﬁﬂyravmthjdlé)fnzyl) ~-1H- 5794
1-{4-[2-(3-phen )xymgﬂmepmgyyethyl) Boepbiiyhii dabhtt HHdBranoyl )
pipgrazint 1y-1 o melhv- ezt Uiteamediylpeozy)- LH 85
536}2 5374 ben 20|m|dazo- -yl] benzo Zb% and propionyl
piperazin-l-yl}- pré’Bﬁn I- chloride (commer%Yﬁﬁ? e available) WO
20061045478 PETIEP2005/0111 7654 No: IVIV}\{ Name-Starting-materials
2-(1- —ethyl)-6-
(M+H)* {4-[2-(1-phenoxy-ethyl)- ,( P .encixyl iﬂlgz) 6
3-(4-trifluoromethyl- zi};erazm— g;{) - )-1H
37 | 5842 | benzyl)-3H-benzo- voromethyl-benzyl)- k- oop 4
o . . benzoimidazole and benzoyl
imidazol-5-y1}-piperazin- . ]
chloride {(commercially
1-yl}-phenyl-methanone .
available)
1-{4-{2-(1-phenoxy- 2~(1-phenoxy-ethyl)-6-
ethyl)-3-(4-trifluoro- piperazin-1-yl-1-(4~
33 | 5083 methy.l—b.enzyi)—SH- triﬁuo.ror-nemyl»benzyl)d}{v 590.4
benzoimidazol-5-y1]- benzoimidazole and phenyl-
piperazin-1-yl}-2-phenyl- | acetyl chloride (commercially
ethanone available)
2-(1-ph -ethyl)-6-
{4-(2-(1-phenoxy-ethyl)- ( P .enoxy ethyl)
) piperazin-1-yl-1-(4-
3-(4-trifftuoromethyl- ;
trifluoromethyl-benzyl)-1H-
39 | 598.3 | benzyl)-3H-benzo- o 599.4
o . . benzoimidazole and 2-
imidazol-5-y1]-piperazin- .
methylbenzoyl chioride
1-yl}-o-tolyl-methanone . )
(commercially available)
i-b 1-2-(1-ph -ethyl)-6-
1-benzyl-6-[4-(butane-1- i enz;i (1-phenoxy-ethyl)
. . piperazin-1-yi-1H-
sulfonyl)-piperazin-1-yl]- o
40 | 532.3 benzoimidazole and 533.5
2-(1-phenoxy-ethyl)-1H- .
.. butane-1-sulfonyl chloride
benzoimidazole . .
(commercially available)




1-{4-[2-(1-phenoxy- 2-(1-phenoxy-ethyl)-6- ethyl)-3-(4-trifluoro-
piperazin-l-y1-1-(4- methyl-benzyl)-3H- trifluoromethyl-benzyl)-1H 36
578.3 579 4 benzoimidazol-5-yl]- benzoimidazole and hexanoyl

el

%‘éﬂ} hexan-I- chloride (commercially one available
phenoxy-ethyl)- 2-(I-phenoxy-ethyl)-6- 3-(4-trifluorom

éﬁ%’ P2005/811176

piperazin-I- yI 1- (4 37 584.2 benzyl)-3H-ber2o- influoromethyl-benzyl)-1H-

ala.and hnn-)n\ll |m|

n?nl 5 \/I'I nmor azin

-
ual_\nc u.l LA~ ASI R T = =g )

1-yI e chloride (commerg% ava ab ) +
1-{4-[2-(I;phena)cy- 2-(I-phenoxy-ethyl)-8- et ? uoro- (M+H)
piperazin-1-yl-1-(4- methyl-henzyl)-3H- trifluoromethvl benzyl)-1H 38
5983 59P.4 benzoimidazol-5-yl]- benzoimidazale AN REY- e thyl)-6-
piperazin-I-yl}- -6h@h‘§ﬂn€fé&)§ chloride (¢ gg&rﬁlalll eltﬁanone avallable)
-(1-phenpxy-ethypheaddr{@iid ystienoxy-et 3% 2p|per 2|n -l-yl-1-(4-
3-(4-wifluospme mﬁg@mp@%yl) -3H{IE BRSO MEthyl-benzyl) by 4
59914 and 2- ini %zol >-vl]-piperazin- hertisiefiiazoieosulfamoy!
azin
1-yl}-o-tolyl-me one methy enzoyﬁ1 Chietidedemmeaseially available) |
-behzyl-§- [4- (HAEREDYRIBRNZy1-2-(1- Rheamusthy)-6-
sulfpnyl)4piperakin-I-yl]- piperazin-1-yl-1H 40 532.3 benzoimidazole and
533}5
1- -2-(1- - -6
6-(4-benzenesulfonyl- .benzyrl 21 (;i};noxy ethyl)-6
. . plperaZm— ~-Yi- -
-1-y1-1-b .

12 |55 | PRI bl | idarole and 553.4

2-(1-phenoxy-ethyl)-1H-
.. benzenesulfonyl chloride
benzoimidazole
(commercially available)
1-benzyl-2-(1-phenoxy-ethyl)-6-
1-benzyl-2-(1-phenoxy- | piperazin-1-yi-1H-

5 15662 ethyi)-G—{ét(tolue?nemil— benzoimidazole and 567 4
sulfonyl)-piperazin-1-yi]- | 2-methylbenzenesulfonyl
1H-benzoimidazole chloride (commercially

available)
1-{4-[3-benzyl-2-(1- 1-benzyl-2-(1-phenoxy-ethyl)-6-
phenoxy-ethyl)-3H- piperazin-1-yl-1H-

44 | 468.3 | benzoimidazol-5-yi]- benzoimidazole and 469.4
piperazin-1-ylj-propan-1- | propionyl chloride
one (commercially available)
1-{4-[3-benzyl-2-(1- 1-benzyl-2-(1-phenoxy-ethyl)-6-
phenoxy-ethyl)-3H- piperazin-1-yl-1H-benzo-

45 }510.3 | benzoimidazol-5-y1}- imidazole and 511.5
piperazin-1-yl}-hexan-1- | hexanoyl chloride {commercially
one available)




2-(1-phenoxy-ethyl)-iH benzoimidazole butane- | -sulfonyl chloride
(commercially available) WO 2006/045478 PCT/EP2005/011176 -55 No.
MW Name Starting materials (M+H)+ 4-[3-benzyl-2-(1-
YBefAR#42-phenoxy-ethyl)-6- phenoxy-ethyl)-3H- piperaziRINfPRPH11176
519.2 benzoimidazol-5-yl]- benzoimidazokg and 520.4 aminosulfamoyl
piperazine-I-sulfonic acid dimethyl dimethylamide chloride (commercially

available) 6-(4-benzenesulfonyl- 1 -benz Ig/l -2-(1-phenoxy ethyl)-6- IL
pigé¥aziMi¥1)-Naseazyl- piperazin-l-yl-1¥B3iBE 34 oimidazole a (@IM+H}
55B8.4 2-(1-phenoxy-ethyl)-1H- benzengsulfonyl chloride benzoimidazole

(commigrciallyjavailable) I-benzyl-2-(1{phenoxy-ethyl)-6-
I-benzyl-2-(1- t’[@quye,mﬁezqqm-l-yl-lH -1eﬂ&uby52[4ﬁipheﬁﬁﬁﬁ%thyl)—6-
benzoimidazol %nd iﬁ %%? 7.4 sulf 'leb¥H
2-methylbenze r?esﬁ’]? h 20|m|daz‘f5e tglorlge (commerc:lally 517.4
avaitéble$ 1834 psmsein aﬁoel Iﬁoenzyl ethyl)-6- |
phenoxy-ethyl)-Bigemerazi-phtuk 44 48@%91665%@?1&%?@91}‘ Y

benzoinidazolpanuA4694 piperazin-I-ylkpridfas-I- propionyl chloride pne
(cammercially pvailable) |-{4-[3-benzyl-2-(1-
1-bhenzyl-2-(1-phenoxy-ethy)-6

1-{4-[3-benzyl-2-(1- 1-benzyl-2-(1-phenoxy-ethyl)-6-
phenoxy-ethyl)-3H- piperazin-1-yl-1H-benzo-

47 |530.3 | benzoimidazol-5-yl]- tmidazole and 531.4
piperazin-1-yl}-2-phenyl- | phenyl-acetyl chloride
ethanone (commercially available)
{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-y1}- 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-y1)-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-yi]-1-(4- phenoxy-ethyl}-6-piperazin-1-
50 | 566.2 { chloro~benzyl)-2-(1- yi-1H-benzoimidazole and 567.4
phenoxy-ethyl)-1H- butane-1-sulfony! chloride

benzoimidazole (commercially available)




phenoxy-ethyl)-3H- piperazin- I-yl-IH-benzo 45 510.3 benzoimidazol-5-yl]-
imidazole and 511.5 piperazin-l-yl}-hexan-I- hexanoyl chloride
(commercially one available) WO 2006/045478 PCT/EP2005/011176 -56

VR S

e Starting materials (M+H)+ {4-[3-benzyl-2-(1-
phenoxy-ethyl)-6- phenoxy-ethyl)-3H- piperazin-

1-yl-IH-benzo 46 516.3 benzoimidazol-5-y§7 imidazole and 517.4

PCT/EP2005/011176

piperazin-1-yl}-phenyl- henzayl chloride (commercially_ methanone

ava Ie)]\é-A}M- -benzyl-2-(1- 1-benzyli2-(1-phenoxy-ethyl)-6- v
ph rlﬁ)?’(y-e yl) ﬁ&"belperazin-l-yl-lH-bergﬁrﬁ?g&‘% f4i8l8nzoimidazol-5 W*H)P
imidazolé and $31.4 piperazin-I-yl}-2-phenyl- phenyl-acetyl chloride
ethanoné¢ (commercially available) {4-[3-h 31131% (g )
1-benzylt2-(1-phefibkg-chbh)-BepliBribxy- eﬁt p-benzyl)-2-(1
pip¢razin-l-yl-IH-hepken 48,538 benzoimk 35?8?%'%}’%639@@%8531.4
piperazin-dsyl-priglvl ‘H%Q’l %c | chloritle Hciavdnédtcolmmdrcially -
avajilabld) 1-(4tchloro- enzy -6- 4 1-(4rchinearienzybsdfhidmoyl ’
methanelsulfonyP BREAGE L EvHms- ﬁﬁi@ﬁmhﬁ@ §31%1%e9&?§f§2'” -l-yl)-2-(I-
yl-IH-benzoimidalinledaientds 3 phenoxy %&%@ H methanésulfonyl

chloride {benzojmidazole (commercially av
6-[4-(butane-t-gutfonyt)=1=(4=chforo=benzyt)=2- \J. piperazif=t=yH=1=¢
phegnoxyrethyl)16;RipgLazing gg% 2 chiqrezb nglyl) n%
yI-IH-berzoimldaz%Ie and 563 i enoQ ) A Eio5 He? I(sulfonyl
chigride L benzo?r’i?%%?&relj ohiercially T’%Tg §hiyd)-6-piperazin-1-

52 | 586.2 | chloro-benzyl)-2-(1- yl 1H-benzoimidazole and 587.4
phenoxy-ethyl)-1H- benzenesulfonyl chloride
benzoimidazole (commercially available)
1-{4-chloro-benzyl)-2-(1- 1;1(4~ch10r;blenzy1) jzu(lﬂ_
phenoxy-ethyl)-6-(4- phenoxy-e ?r)— -piperazin-1-

: y1-1H-benzoimidazole and
53 1600.2 | phenylmethanesulfonyl- 601.3
. . phenyl-methanesulfonyl
piperazin-1-yl)-1H- .
.. chloride (commercially
benzoimidazole.
available)
1-(4-chloro-benzyl)-2-(1- léé—chlor(:;lbfnzyl).—}(l-.
phenoxy-cthyl)-6-[4- p1 jﬁ;;}:)y'—e ?f)jj—pz;;erazm—l-
54 | 600.2 | (toluene-2-sulfonyl)- yl-1H-benzotmidazole and 601.3
i ) 2-methylbenzenesuifonyl
piperazin-1-yl}-1H- )
.. chloride (commercially
benzoimidazole .
available)
1-{4-[3-(4~chloro- 1-(4~chloro-benzyl)-2-(1-
benzyl)-2-(1-phenoxy- phenoxy-ethyl)-6-piperazin-1-

55 | 488.2 | ethyl)-3H-benzoimidazol- | yl-1H-benzoimidazole and 489.4
5-ylj-piperazin-1-yl}- acetyl chloride (commercially
ethanone available)




WO 2006/045478 PCT/EP2005/011176 -57 No. MW Name Starting
materials (M +H)" 4- [3-(4-chloro-benzyl)-2- 1-(4-chloro-benzyl)-2-(l-
phenoxy-ethyl)-3H- phenoxy-ethyl)-6-piperazin-l 51 553.2

oip

A28 E4ZDI-5-ylj- yI- IH-benzoimidazole and 554.4

PCT/EP2005/011176

piperazine-I-sulfonic acid dimethylaminosg#famoyl dimethylamide chloride
(commercially available) 6-(4-benzenesulfonyl- 1-(4-chloro-benzyl)-2-(1-

piperazin-1-yl)tl-(4- phenoxy-ethyl)-6-piperazin-l 52 586.2
chlphbieh2y1){25¢tms/1-IH-benzoimidazo|Starirse@rigrishlenoxy-ethyl)- JHM+H)*
benzenesulfonyl chloride benzoimidazgle (commercially available)
1-(#-chlpro-behzyl)-2-(I- 1-(4-chioro-behzyl)-Z2-(I- phenoxXyethyl)6-(4-
phénoxy-ethyl)-6- plqel:@@lfhlo'i&wo 2 phenylagthaneamienyt: -
_yl-1H-benzoimjda, per thrma_lé% 2116 ; el
pherg [-r rgthan 9‘% : 20|m oI Qrl Pmé‘ﬁ avallclble_j)
1-(4= %%r L e’(‘ﬁ" : -t(in ﬂél) 6-[4f 29>4
phenoxy-ethyl)l -8 ﬁ«bemﬁm 1541600 2 WQEM@MI)
yl-1H-bgnzoim|dazeieanéh601.3 piperdzicodmylfrtidily available)
2-methylbenzenesulfonyl benzoimidazgle chloride (commercially
avaitable)y-1-{4-F3-(4-chlero—1-(4-chlororbenzy)-2-(1
benzl’lr ethyl)-6tpiperazin-1 55 488.2
eth I{-%H-l()er?z nf‘f(ﬁ “g%l{ﬁ bengglmugérez% ﬁ‘&%‘%@?’ -2-(1-
5-ylj-piperazin-yfzseehy/lchrsAery (conrmbrerily ehiibronievaitabte) WO
2006/D4 b3#83H Céffﬂ)E)Pﬁﬂ)@ﬁtﬁbixﬂﬁZﬁzoL yl-1H-benzoimidazole and 545.4
5-yi]-piperazin-1-yl}- hexanoyl chloride (commercially
hexan-1-one available)
{4~[3-(4-chloro-benzyl)- | 1-(4-chloro-benzyl)-2-(1-
2-(1-phenoxy-ethyl)-3H- | phenoxy-ethyl)-6-piperazin-1-

58 | 550.2 | benzoimidazol-5-yl]- yl-1H-benzoimidazole and 551.3
piperazin-1-yl}-phenyl- benzoyl chloride (commercially
methanone available}

{4-[3-(4-chloro-benzyi)- | 1-(4-chloro-benzyl)-2-(1-
2-(1-phenoxy-ethyl)-3H- | phenoxy-ethyl)-6-piperazin-1-

59 | 564.2 t benzoimidazol-5~yl}- yl-1H-benzoimidazole and 565.4
piperazin-1-yl}-o-tolyl- o-tolyl-acetyl chloride
methanone (commercially available)




-58 No. MW Name Starting materials (M+H)+ 1-{4-[3-(4-chloro-
1-(4-chloro-benzyl)-2-(1- benzyl)-2-(1-phenoxy-
phenoxy-ethyl)-6-piperazin-1 56 502.2 ethyl)-3H-benzoimidazol-

-|H- imidazole and 503.4 5-yl]-piperazin-l-yl}- propionyl chloride
)é!rvg);za%%%%gg (commercially available) 1-{4-[3-(4-chloro- }_}IA?T}?EPNOS,’OIH?G

I-(4-chloro-benzyl)-2-(1- benzyl)-2-(I-phend®y-

phenoxy-ethyl)-6-piperazin-l 57 544. ethyli—BH-benzoimidazoI-
yl-1H-benzoimidazole and 545.4 5-y3ﬁzﬁﬁ‘}8 £9fh-1-y1}- hexanoyl chioride
g??gé%%gg%ygheggﬁg - gi?%%gg%&fﬁég@F[I%?éﬁg!{%gnggirgnziéla)zole—5-carb oxylic acid
pheﬁ]é‘rfhﬁséthyl)-&piperazin-l 58 550.2 benzoimidazol-5-yl]-
yl-1H-benzoimidazole and 551.3 piperazin-l-yl}-phenyl- benzoyl chloride
(corfiffiekeially methanone available) {4-[3-(4-chloro-benzyl)-
1-(4-chloro-benzyl)-2-(1- 2-(1-phenoxy-ethyl)-3H-
pheAdlyoathinépiberadintiBalhb4s@benzoimidazol-5-yl]-
yl-1H-benzoimidazole and 565.4 piperazin-1-yl}-o-tolyl- o-tolyl-acetyl

chlosité g'ném/ﬁnmme?)mmbtﬁmal beidwadiablR}oVed BOOBAMDA(Btreated with 44.5 g
PCTIER<AUn/O i/ fe -PREXREP ing resi i
2-Phspeig! hﬂﬁ@rifﬁ%ﬁt@ﬁ%@%ﬁ'ilfil%gé%rzeéiulmuin Plans aaep up in
oxylic.acid” allyl ester Stap 1 A FiGoro B it o BEHIM 4R waids ifpred off
g of ATREBRPAIHIBRE H¥oiel % e rersson S teth Anbilmethiesher wolts 2

44 Sr¢lof edesivtadarbonate. The solvent was evaporated and the

resulting residue taken up in DMF. 25m1 of allylboromide were added and
the fdspiRing caesium bromide filtered off.

3-Nitro-4-{4-triftuoromethoxy-benzylamino)-benzoic acid allyl ester

5.0 g of 4-fluoro-3-nitro-benzoic acid allyl ester (22mmol) were dissolved in 100 mi
ethanol. 4.25 g of 4~{triflucromethoxy)-benzylamine (22mmol) were added and stirred
at room temperature for 1h. The product was extracted from methylenchloride/water
and dried over sodium sulfate. The crude product was crystallized from isopropyl ether
to result in yellow crystals (7.5 g). MS(ISP): 397.2 (M+E)+.

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 THE, 8.25 g di-tert. butyl-dicarbonate {37.8 mrmol), 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 crade product digerated from cyclohexan to result in orange crystals which were
not further characterized.



After evaporation of the solvent and extraction from tert. butylmethyl

ether/water a yellow oil resulted. Step 2:

i"ﬁ“t{rjgﬁ / g4 trifluoromethoxy-benzylamino)-benzoic acid allyl ester 5. ‘56?
oro-3hifro-benzoic acid allyl ester (22mmol) were dissoRfetfihy!

ethanol. 4.25 g of 4-(trifluoromethoxy)-bengylamine (22mmol) were added

and stirred at room temperature for Ih. The product was extracted from

Refichloride/water and dried over sodium sulfate. The crude product

was crystallized from isopropyl ether to result in yellow crystals (7.5 g).

M SW {éemhqx[;xycg{gﬁlgﬁ (4-trifluoromethoxy-benzyl)-amino]-benzoic acid

4-[telgButaxycarbonyl-(4-trifluoromethoxy-benzyl)-amino]-3-nitro-benzoic

acid allyl ester 7.5 g of

3- nnrge¢44wﬂﬂharmmmy1qmgﬂammﬁ&tbeﬁ,zemjdaammm%&mm acid
1\@&5? @43?94%%@5 W&Q&%l@é@l Sogml EI@Ft%r% Idi(ﬁpgnﬁgammoi) are

(37 &%ml liso Ipéleth Iamlne 7 2m
dlmetén?;mmop @? W§F8P aHEa ﬁei é&‘ﬁ vefldgred over
at r&d éﬁ?@“fﬁi‘tfgaﬁom sMVESPW A4Sy Adatdled and the crude

product dlgerated from cyclohexan to result in orange crystals which were
not tf®er characterized. WO 2006/045478 PCTIEP2005/011176 -60-
Step 4: 3-Amino-4- [tert-butoxycarbonyl-(4-trifluoromethoxy-benzyl)
-anfindfhBupaicabiondiid-titarogomethoxy-benzyl)-amino]-3-(2-phenoxy-
4-[tectdplataiysabbonyt-¢didriflyDesethoxy-benzyl)-amino]-3-nitro-benzoic
add allyl ester ( 4.0 mmol) were dissolved in 20m1 DMF. 2.8 g SnC12 x 2

Hzezgﬁgmmw@aa&mlawsaﬁ@ﬂ%@ﬂ;sﬂétﬁﬁ&m&m&@fmﬁi@m%f
galiﬁtb Hsaas liRRg %%gs@f%eagni A8 S SONE b onyi- (4-
[tert- ufoxyc%:ékb(S)‘?‘T Eg&ﬁ’}f%&‘a lg{ B&‘r‘i‘ﬂ‘yiﬁ‘ﬁﬁw‘ﬁ% lghabhg reaction
ace{?%%ﬁﬁfﬁéﬁd@%@%m%@%@mhn Bho bpbrdudxacetiectaidwere
dissohtbgdnchietidylenchletitiearfd-hatmtateridisepropylcarbodiimide

added. 950 mg of 3-amino-4-[tert-butoxycarbonyl-(4-
Step 6:

1—(4—Methoxy—benzy'1)~2-phenoxymethyl-1H~benzoimidazole-5-carboxylic acid  allyl

ester

Crude 4-[tert-butoxycarbonyl-(4-triffuoromethoxy-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—phenoxymeth}r1—1H—benzoimidazoie~5~carboxylic acid
allyl ester were dissolved in methylenchloride. 55 mg of tetrakis(triphenylphosphine)



trifluoromethoxy-benzyl)-amino]-benzoic acid allylester were added and
the reaction mixture stirred at room temperature for 16h. The product was
extracted from methylenchloride/water without further characterization.

Step 6.
ﬁ&gﬁﬂgﬂ%@-benzyl)-2-phenoxymethyl-lH-benzoimidazole-éigg%P&Q?/?( 11176
acid allyl ester Crude -~ 61 -
4-[tert-butoxycarbonyl-(4-trifluorgmethoxy-benzyl)-amino]-3-(2-phenoxy-
ac@@&%ﬁ&@&b@&éi@%ﬁh‘@&%W%@%Q&ﬁ%ﬁlﬁﬁ%%ﬁﬁ%%ltﬁﬂaeﬁ%‘“e for
HCIhiThégratuadsdxFsediotiomethgstidddrideA@Eridd SGHE THE dridded)
material was purified via reversed phase preparative HPLC. MS(ISP):

4833 M+H)+. Example 61
2-Phenoxymethyl-I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carb
oxylieReid:autyhamige Skpiimethoxy-benzyl) - 1H-benzoimidazole-5-carboxylic acid
2-R, oxymethyl-l-(4-trifluoromethoxy-benzyl)-1H-benzoinidazole-5-carbo
xylic acid 0.6 g of

L (rmethon:perad Ssphanaxymetadi henrainidas hxMigazole-5-
aci@'?a%:ay %%%/8?%\%%Q Issolved Iﬁ%‘%‘%ﬁ%ﬁﬁﬁw Iﬁl%{% : 7;0
oS AR BB HE WO DA M7d PEIEPABDSO T 21
palloaiiani®ycarss addelonrhEiprrstitienisrecd ateeparigranrratizs fR5 df- The crude
tempatatute-{opulifidhepradiset whssexirpatetivir GFALC. MS(ISP) 498.3 (M+H)".
methylenechloride/water. MS (ISP): 441.1 (M-H)-. Step 2:

2-Phenoxymethyl-1-(4-trifiuoromethogdaepizw)- 1H-benzoimidazole-5-carb
oxylic acid butyl-amide 0.16 mmol of

2-phepnapatiaviy - ifueroreeibe)sy-henzl)-Tithansendidakotecarboxylic acid
carbo>c%li(% acildnggfr:e dissolved in 1 ml THE with 1 eq. DIC. After 15 min

15 @a of 88¥yalam|ne was added and the reaction stirred at room
temperature for 16h, The crude .mater ified viafevear S€/le-5-
S H o e
2-Pi§ Givers RIS A MRet ) éﬂEE%- PendbihirasBit B8
oxyliy@epopyleivimopyardiad @d 6hawerstion stirred at room temperature for 16 h. The
2-phepaxyineiiyhidirflvarameinojey hasezytidrtde ZBIMIdA(IRRE482.4

(M+H)Y"
Example 63

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)- 1H-benzoimidazole-5 -carboxylic acid
[2-(3-methoxy-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 15min 1.5 eq of 3-
methoxyphenethyiamine 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-benzoimidazole-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 THEF with 1 eq. DIC. After 15 min 1.5 eq of 3-
trifluoromethylphenethylamine were added and the reaction stirred at room temperature



carboxylic acid were dissolved in 1 ml THE with 1 eq. DIC. After 15min 1.5
eq of cyclopropylamine was added and the reaction stirred at room

t%naperature for 16 h. The crude material was purified via reversed phase
preparatNe PLG. MS(ISP): 482.4 (M+H)+. Example 63  PCT/EP2005/011176

2-Phenoxymethyl-I-(4-trifluoromethoxy-bergzyl)-1H-benzoimidazole-5-carb
oxylic acid [2-(3-methoxy-phenyl) -ethyl] -amide 0.16 mmol of

2-pHEhdX RIS BTN RGSEHES Y ed eate DvprtativhdBLC MS(ISP):
carlfodyficdadt Were dissolved in 1 ml THE with 1 eq. DIC. After 15min 1.5

eg of 3- methoxyphenethylamine were added and the reaction stirred at

room temperature for 16 h. The crudBsmapdsied was purified via reversed
phase preparative HPLG. MS(ISP): 576.3 (M+H)+. Example 64

2-PhiePiosayomativsthyl- 1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5- carboxylic acid
I- (4-ggﬂ sanaethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid

[2-(3-trifluoromethyl-phenyl)-ethyl] -amide 0.16 mmol of

2-pheiexym I t Y| ole

cargg I|c cﬁgm erééldlgg |(r311 ?&Jﬁéﬁqﬁ%}wn ﬁﬁ maamle'5"
5 &3 of %raff Wc?ﬁ?é?ﬁﬁﬂbﬁ M?‘é‘& %‘f‘iﬁ ﬂﬁé’%’é’a]cﬁ@ﬂ ofn-

sturré’anéf PEERT WP@W@ %@Mm@m&ﬁmeﬁmafb?aﬁhﬁme crude

for hdeerbhecrpoainbitiabwad pusiiedepateversatphassprenaraiive 1y,
HPLC MS(ISP): 614.6 (M+H)+. Example 65

2-Phenoxymethyl-I-(4-trifluoromethoxgsagipybs1 H-benzoimidazole-5-carb
oxylic acid pentylamide 0.16 mmol of

2-pherwyenpihdi(4-taflumiemeten e L H-BeRZaIMIdRaRI8-Biboxylic acid
carbewy/lic g sEgAissaied in 1 ml THE with 1 eq. DIC. After 15 min

1.5 eq of n- pentyla ne were added and the reaction stirred at room

tem%qr@}ﬂﬁ%f%rf%%ﬁe ﬁ% 'T%ﬁ %n%g ﬁix% S Xanfleg via Sevﬁrgenz 1?:?1 gzole 5~

prep t|v PLC m Ie

> pifae SHGTE S %Féﬁﬁ’e} W%ewz%?li Ra-BERz AftTdSDie-5 a6 2.2-
xyh&&gﬁjh](h?@mﬂw@m?mg pyfedmridehe reaction stirred at room temperature for 16h.

The crude material was purified via reversed phase preparative HPLC. MS(ISP): 512.3
(M+H)",

Example 67

2-Phenoxymethyl-1-(4-trifluoromethoxy-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 L5 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-triffluoromethoxy-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.



0.16 mmol of
2-phenoxymethyl-I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THE with 1 eq. DIC. After 15 min
Jw%g 8’64%4%8 dimethylpropylanune were added and the reaction stirred at
room temperature for 16h. The crude material was purified Via revatSeY 1176
phase preparative HPLC. MS(ISP): 512.36§M+H)+. Example 67
2-Phenoxymethyl-I-(4-triffuoromethoxy-benzyl)-1H-benzoimidazole-5-carb
OX);FI}(]EE ‘@eﬂ?mﬂwﬁ%m%ﬁersed phase preparative HPLC. MS(ISP): 556.3
2-pénbhymethyl-I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml THE with 1 eq. DIG. After 15 min

1.5 eq of allylamine were added ancEfaefgaesion stirred at room
temperature for 16 h. The crude material was purified via reversed phase

premﬁixmhk%uﬁi-mwﬁiﬁhﬁﬁ&wbléﬁmrﬁxmm@;ﬁamdazok 5-carboxylic acid

4{;‘% PRI 4RIBUREamethoxy-benzyl)-1H-benzoimidazole-5-carb
oxylic'acid (3- butoxy propyl)-amide 0.16 nunol of

2-p |- tho £0le-5- - qazole-5-
e éﬁ@%&%ﬁ%ﬁ?ﬁ"? Wﬂrﬁ%oz#ﬁ&ﬁ@@éﬁwfe ool
1.5BP BB GO XyF §ﬁ%}ﬁ? o hate oA SRk 4 Of
roombthﬁeﬁaiwmhﬂ&mwm@é@@ndshe@Fﬁgm@@sﬂdmlcmn 8@ perature
Thewerusie Thateride wasepdl fischviatavaisedeprashpenapatve HRLC. MSISP):
MSESR); RS, (M+H)+. Example 69

2- Phenoxymethyl [-(4-trifluoromethoxy-benzyl)-IH-benzoimidazole-5-carbo

xylic acid (naphthalen-1-yImethyl)-amide, rgxelgs ynmol of

2-phenoxymethyl-I-(4- trlfluoromethoxy benzyl)-1H-benzoimidazole-5-

car |n | THE DIC fter

1. 59;3%#? %t\%&g qlé OI%eml v%?ev% hldflI i‘ lé\%{glcﬁdﬁmgoxyhc acid
stirfeff e 8‘[‘6? 16h. The crude materlal was purified via
reversed phase reparative HPLC. MS(ISP): 582.3 (M+ fﬁ‘ Example 70

2- p%éﬁ&métﬁzf RCRIRTRIGORnetHoY os R YR BH i B beeoistidapple-5-

oxytwrbeigllic acid were dissolved in 1 ml THE with 1 eq. DIC. After 15 min 1.5 eq of 4-
trifluormethoxy-benzylamine were added and the reaction stirred at room temperature
for 16h. The crude material was purified via reversed phase preparative HPLC. MS{ISP):
616.3 (M+H)".

Example 71

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carboxylic acid
2-trifluoromethyl-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 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 eg of



4-trifluoromethoxy-benzylamide 0.16 mmol of
2-phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
(i%rbzoo)é lic acid were dissolved in 1 ml THE with 1 eq. DIC. After 15 min

78 &4 ifluormethoxy-benzylamine were added and the f4ERR3ps/011176
stirred at room temperature for 16h. The grude material was purified via
reversed phase preparative HPLC. MS(ISP): 616.3 (M+H)+. Example 71
2-Phisiilsinfarsyt-addec sfd she wrattiory etz i Loprbiemsiraiieorel 6 cEhe crude
oxyheraeid v2strfitGedmiathylbed pianide S-S HRIIQMS (ISP): 526.3 (M-+H)".
2-phenoxymethyl-I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic acid were dissolved in 1 mixhhiiwith 1 eq. DIC. After 15min 1.5
eq of 2- trifluoromethyl-benzylamine were added and the reaction stirred

at rgwﬂemﬂﬁéﬂiﬂ@—(@Mﬁkbﬂﬁﬁtﬁ&i@ﬂ)éﬁ%ﬂﬁi{%ﬁﬁaﬁﬂf&g&@&mbo lic acid
rev%%% a%gge preparative HPLC. MS(ISP): 600.3 (M+H)+. Example 7
2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carb

i id lamide 0.1 f, ..
B B S R ncromeghomy bennh -1 benpomidascle-5-
o SO e A e HeRRAdd PRL T theg-d Cole R A

eq GkyubR066/e454AsRET EPRBOHIO titrEd atGdonestgminerwinelaidBe crude

andrihgiensiiopusiivediatseesadempepatpiefar. 16 d heserusle shateralm)”.
was purified via reversed phase preparative HPLC. MS(ISP): 526.3

(M+H)t. Example 73 Example 74
2-Phenoxymethyl-I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carb

OXYQCE%GQX?%QEMM@ﬁ_&ﬂiﬁ)fﬁfﬁ%@&}mbeﬂzﬂg~lH—benzoimidazolen5—carboxy1ic acid
2-p|3e4r_1 rcl)}%t_kggklzigzl-tr.@goromethoxy-benzyl -1H-benzoimidazole-5-
carboxylic acid we e thssolved in 1 ml THE with 1 eq. DIG. After 15 min

1.5 f heptylamine were ed and the reaction stirre room . .

temg'g?g ur’ge1 T%%_ﬁi%%? . c?bﬁ‘%gl" STEHAR \’f\?é%eﬁ% él&"{}gl?é?}%fgggﬁﬁﬁgézc’k"s'

presARTTEHRE e dirsbipdiaol slVHE pitEL s PIC7After 15 min 1.5 eq of 2,4-

2-Pléhoxyrhethplti(d-trifte oddmicthd Ky beriph-iti-ednz oimid azajeratoarfor 16h.

OXylit@6iflde material was purified via reversed phase preparative HPLC. MS(ISP): 568.3
(M+H)™

Example 75

2-Phenoxymethyl-1-(4-trifluoromethoxy-benzyl)-1H-b enzoimidazole—S»éaxboxylic acid
4-methoxy-benzylamide

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 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)-131-benzoimidazole-5-
carboxylic acid were dissolved in 1 ml 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.



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

]%4/ difluoro-benzylarnine were added and the reac})grj I§P|rre
JEP200570 1176
oom temperature for 161. The crude material was purified via revérse

phase preparative HPLC. MS(ISP): 568.3 43+H)t. Example 75

2- Phenoxymet [-1-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-carb
oxy %rafa ATRA Wsdgﬁ ﬁﬁﬂéeﬁeﬁ_sﬁdrﬁh‘?éP greparative HPLC. MS(ISP): 534.2
2- plﬁbﬁdﬂ/methyl I-(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-
carboxylic add were dissolved in I ml THE with 1 eq. DIC. After 15 min 1.5

eq of 4- methoxy-benzylamine were ditdeglaryd the reaction stirred at

room temperature for 16h. The crude material was purified via reversed

pha]sd@l{épﬁmﬁrva-lﬂliﬁnﬁxﬂwﬁﬂhﬁpi) @aRiBaPideklioTxBEmpie -361-benzoimidazol-5-

X{m}pylylr (4+triflugromethoxy-benzyl)-1H-benzoimidazole-5-carb
oxy acrd N' pyrrr}rn 2-yl-hydrazide 0.16 mmol of

2- p%@@{? xrsetmdrtifl?g flugrame! ReYheneY &?p@%ﬂ@tﬁﬂgﬁﬁﬁéﬁ _benzyl)-

e o D e D

roo éﬁr’ﬂ@?ﬁ’t{ﬁ?@%? &%ﬁfW@ZU@BW'FBI PEFietedbs 02 1unel)-@fter 5 h
Thesciruihe ahatatiatsvasopurifiec viaaseiikneddvthaseprepathtive, WRELED with water,

FéSéf@@at@@éﬁ&tﬁ'ﬁi@fbﬁﬁ%@%ﬂ%%?ﬁelc{r‘%ec% ﬁmﬂl magn esisxm sulfate, filtered and
uoro-2-phenox uorometho N
ol- 5 p%f)%rgzm tI %}émrﬁ()negé(?ﬁt% low so ?W 1\%_' {ﬁ?%%’? %H)
5-fl 2-ph thy, 1-y)-1-(4-trifl eth b

TH r°zo.%re£‘§o r%fé;ra S oA O D T e thomy-
drss‘é‘ﬂ?éﬂ)iﬁlf@e‘%ﬁwd‘i’é@ﬂé‘?&methane and treated wrth 0.0145 ml

acetylchloride (0.2 mmol). After 5 h stirring at rt, the reaction mixture was
dilud R RINSParAER el WrAHES Rty witerbesatardfStPsoiohrnd 10.25 ¢

bicagbossiteraratborine (Btie dowvith) incrpoesiwhSuliated ddtesedianech of 14.1 g of
piperazine-1-carboxylic acid text-butyl ester (74.1 mmol) in 70 ml DMF bei keeping the
temperature between -2 and 2 °C. At the end of the addition, which took 30 minutes , the
reaction mixture was further stirred at the same temperature for additional 15 minutes,
followed by 1 h at rt. The precipitated salt was removed by filtration and the DMF
solution was concentrated in vacuo. The residue was stirred with 200 ml diethylether /
hexane 1:1, filtered and dried in high-vacuo, leading to 16.37 g of 4-(2,5-difluoro-4-
nitro-phenyl)~piperazine-1-carboxylic acid tert-butyl ester (66.8 %) as a yellow solid.
MS(ISP) 361.3 (M+NH,)".

b} 8 g of 4-(2,5-difluoro-4-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester
(23 mmol) and 3.82 g potassjum carbonate (27.65 mmol) were suspended in 80 ml DMFP
under stirring and then treated dropwise within 10 min with a solution of 5.29 g of 4-
trifluoromethoxy-benzylamine (27.65 mmol) in 30 ml DMPF. 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 aqueons 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] -



concentrated in vacuo, leading to 85 mg yellow solid (98 %). MS (ISP)
543.3 (M+H)+. Preparation of
5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-

bRRAN L I-Nzoimidazole: a) To a suspension of 12.5 g ~ PCT/EP2005/011176
1,2,4-difluoro-5-nitro-benzene (70.6 mmol)gnd 10.25 g potassium
carbonate (74.1 mmol) in 280 ml DMF was added a solution of 14.1 g of
pipepazireihedrookplivlaciddaetbonytlestery7s. dthamed) dna ARk BIE (861%).
keepirmyIEm: desmpevatane, between -2 and 2 C. At the end of the addition,
which took 30 minutes, the reaction mixture was further stirred at the

sameg t@Wﬁ&ﬂ%ﬁ@&@qmﬁﬁﬁ?}@gtﬁﬂ%ﬁﬁgﬁle@%@a@n? § I5nd {381 - piperazine-
rec e was I ratio - SOIU
conaoni el e I R LR R ol R e pymon

hex%%‘fpﬁﬁg?gdﬂzf@& Hilléi‘f'i%aﬂﬂj RvkEetedaulpostismine: 3ty 190 ml saturated
4-(2 Bretifivoroubonitio-gherivh api esfizind fbrasbointiesaCic: terthutyhbste was

(66.8%41radm@vyeliquasalite MSERGER élﬁ@;%e%e@&#'ﬂi‘ﬂ%h P He@&ﬂy washed with
el mRERelsionla st st

mmo were suspen

(23 m m carbonate

in sd‘ﬁ%i%)r 63‘#1 Pg §ﬂﬁﬁ ﬁi}ﬁj e e B SrEpmfSh I RRIFFEC PR iefHwashed
a sofiifish bRty sig-vikbommaddist beeayisgnive2uBSmbfic!) fH30on the
ml DidiFenkivens eantiont tixiste wabtihasisisress it Aat Higliluted Witlling to 4.8

500 mctzﬂ%@metb%ﬁtmlﬂﬁmfrx@éﬂ{ AL SRR [%hégfl g WiGine-1-

phase as w th brine ( 500 ). The two

then re\gx)t(lyaceaL \ \gl)uﬁ% il ﬁs&ﬂ%rg?na%]fhdéﬁeé fﬁée‘gmgﬁféead&?@%mc
pha er d over nesiu fate, filtered and concentrated in
RRIER YA Rl S A S

4:1. A‘ﬁ%ﬁrﬁﬁfé@%ﬂé‘— é@éﬁé‘ﬁé?éﬁ’\/@ﬁér tRIB rabalitiDD 2rgldfié prdwoay-2-
and pltercagditioialifGrinin shisindg: filerednAften 8 iyiaptin-Nacs338. 5B Pivere

4-[2-§lu aga%anmogx(ﬂafgkaga%@%wcpsayéawae)m?&b{ﬁéﬁ’%r2h The
2006/ 78 PCT/EP2 05/01117 reglﬁera carbog cid

tert-by WI Ster were obtaned as a ttHeow SO (%3 VS yafeage.

M +|£|Z)qpc651gaie6 gpmonium hydroxide was then added until the pH was basic. The organic
4-[2-floes deritrasbeittrifh widmethosyd loenzyiah*ﬂmm)e,phmlwﬂvqm perazisiem sulfate,
1-cahiexydiarariddediubd Rster® Samaiand 84004 Bl Rﬁﬂygéﬁomatography
(128 h@g@%ﬁi ég?ﬂ%gp@l%qozmg mghangls andf&figtﬁd Hder

stirrin tur queous ammohium ch fefluxed

for 43%‘?"3&8? R e<yRenzyl) -3 H-benzoimidazol-5-yl]-piperazine-1-
carboxylic acid tert—butyl ester as a yellow solid {76 %). MS(ISP): 600.1 (M+H)".

e) 4.6 g of 4- [6—flu0ro~2~phenoxymethyl—3—(4-tdﬂuoromethoxy—benzy1)~3H~
benzoimidazol-5-yl]-piperazine-1-carboxylic acid tert-butyl ester (7.6 mmol) were
stirred in 51 mal trifluoroacetic acid (661 mmol) for 2 h at rt. The reaction mixture was
diluted with 500 mt water and the pH adjusted to 8 with solid sodium bicarbonate. The
mixture was extracted twice with ethyl acetate and the combined organic phases were
washed with brine, dried over magnesium sulfate, filtered and concentrated in vacuo.
The residue was then suspended in 70 ml water, the pH adjusted to 9 with ammonium
hydroxide, 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)™.



cooled down to it and the zinc salts eliminated by filtration and heavily

washed with methanol. The methanolic solutions were combined and

concentrated in vacuo, the residue was diluted with ethylacetate/water.
ic. phases were separated, washed twice with water, once with

&ﬂﬁ(ﬁﬁ%@é&éd over magnesium sulfate. After filtration the slc)Jﬁ/Ten 2\‘/?\’loasém1175

removed in vacuo and the residue was drig€l under high vacuo, leading to

4.8 g of 4- [4-amino-2-fluoro-5-(4-trifluoromethoxy-benzylamino) -phenyl]

-piperazine-1- carboxylic acid tert-but)ﬁ"ég’t 48 a red foam, directly used

in the next step. d) 4.8 g ]

of4- %ﬁ'ﬁh&@%@‘?ﬁ?@?@ﬁmﬁ%?o%&%&@%ﬁwmlbﬁwﬁmimidazob5»

pipeyHzitipetprarbolytibeasldnetbdnatyt ester (9.9 mmol) and 3.2 g of

1-ethoxy-2- phenoxy-I-ethaniminium chloride (14.9 mmol, GAS

RegRitrpa\d 567886-33 8 weractydsepiged im 10 mi(diaxtne ane Rbybenzyl) -

conq it asicialrelixation 24.0lhe ?épt\mttﬁ.me:%x{&w&é%?ﬂ&omd in1.5

vac | n up,in. acetate. n rate

o e oL b a4 o

ydroxide ) .

phadB& et %égﬁ’é‘ﬁﬁﬂ&é%ﬁﬁfﬁ/‘d?é [AHREOHES dirklesnmethrnsdvwsbed with water,
mag¥éeieisd sotfae, bitkdredasinah d bnoentdtd avithvaguesihestébid @ wrad and
purified dayteabdnnvebio/taltigpapiy L3l licaoahiet WAGRIIRNSPIANG

(i B 1O Sl B RSO 20:), 71 mg productas
SR TR s Uty Grl

(M+la%-?|-, e) 4.6 g of i ) )

4-[6 8?6?%%@%3&%%’&%%%&5@%%%&9%éﬁ’iy‘a)Iéﬂp:lﬂuﬂromethowi
benZsiAiHa S iEsipishitazolines|desmibsdliceasidplert/butyl ester (7.6 mmol)

were stirred in 51 ml trifluoroacetic acid (661 mmol) for 2 h at it. The
reaction mixture was diluted with 500ixdmgtsioand the pH adjusted to 8
with solid sodium bicarbonate. The mixture was extracted twice with ethyl

acetéte @it the- 2ainbinedietlpnic (ghaseswekshwadhedl)itrbEae,odrigtzol-5-

ovengums,q]t@gggcfjﬁe;gq_ﬁigqlg%gﬁentrated in vacuo. The residue
was then suspended in 70 ml water, the pH adjusted to 9 with ammonium

hydrexidle cextrarieruith stiyiacstate.Rshad wikywatesand brin m%[-iggazyl}»

over, RGeSl s aterd Sres) a0 e MR D a1 SN 10 1y 1.5

pheﬁg%}ﬁ@fﬂ?ﬁi‘é@ﬁ it &rnte pih PR maisorieidtimasidodiesife imdpeshleide (02

idazotengb- AfligliRyetibwisoigafos H) ridSi0S BixeRe Bad\dittkd WD

2006/ RACRINGRERLR00DARIH 4R - bR BMBIE R bicarbonate and brine, dried
with magnesium sulfate, filtered and concentrated in vacuo, leading to 86 mg vellow
solid which was purified by column chromatography (9.5 g silicage),
dichloromethane/methanol 24:1). 46 mg product as a light yellow solid (48 %) was
obtained. MS (ISP) 606.3 (M+H)™.

Preparation of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole: as described in example 77.

Example 80

{4-[3-(4-Chioro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl]-piperazin-
1-yi}-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 mi



4-
E6-FIuoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-SH-benzoimidaz

ol-5- yl] -piperazin-1-yl}-phenyl-methanone 80 mg of
g‘-’i?tfi%"éli(-oél556T’?enoxymethyl-6-piperazin-l-yl-l-(4-trif|uoromethFﬁ&’-rb%zrc\%’W)‘-1176
1H-benzoimidazole (0.16 mmol) and 0.033g) TEA (0.24 mmol) were
dissolved in 1.5 ml dichloromethane and treated with 0.023 ml
bengishlersrriears. 2o rrratedanish 20147 mtivybhepaipinehe renptidbonidktidre mmol),
wasiditntes nitistiichipsoraativaneivashirethyilhyaletd sath Eia SQdiine,
e g A L
concentrated in va ] )

o e SR S e o A 3OS 15D
71 rﬁjggﬁr%ﬁj&)gs a light yellow solid (73 %) was obtained. MS (ISP)

605.3 (M+H)+. Preparation of

5-flferoapappRAD Horosbsipatasifiuogt-2-phemifiyorend thgigyerazin-1-yl-1H-
benkyhzdibiBentaimidazole: as described in example 77. Example 79 {4-
[6-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidaz
o|-Sa)yl]arﬂlaﬁ{pfziﬁltﬂnyﬁ-miglEf&ﬂ&fﬁﬁlﬁ@ﬂm@%i@&%ﬂz%e (70.6 mmol) and 10.25 g
> IR RsRRanANENy 2 PIREIAF R el il LIPS REYS ¢ of
1H-benzoimidazol %16 mﬂolggn 0.06 ?wl V( 44 mmol) were )

dis SRR SHARCL o PRSI Eth R A it 36 el b otping the
acidERRSTRIB Ry arSeenorRdad6 L. et eodfed tizaddifatinhighatotktheminutes , the
reactionionixbinewas dfither withtedichlor aimetaapernas etk With oMales minutes,
satytateraediumbinamenatesad brog duied, Wil m@ﬁ@%&&fﬁa ChmYis
ﬁlters% u%fgrg Cosnc%engn teag 11\1/ \a}g uuoo’ LF%d%Q t(?e86 r\%%geglx%vt\fl ZS{%InﬂW égh lether /
was, purified by Colimm CAIOmALS APy (5.5 'S , ety
dichiSTaRTetarirrearstBiokin gk Vg prisating 42 B fgHr Sfttéhpsdifiequsd-
%) wis>-phtailbgiMSAIBH) 80603 (M a+i) terRiepdration a8 %) as a yellow solid.
5-fluasp@epbensxymethyl 6-piperazin-1-yl-I-(4-trifluoromethoxy-
benzyl)-1H-benzoimdazole: as described in example 77. Example 80 {4-
[3-(4;_-)@@%EF&@E%M%@&H@Q?%@%@Q?%—'&%@X&Q@Ib&%&?ﬁgﬁﬁlfgf'tytuﬁalpester
erazin: 1-ylhsc -methanone , )

1-(5(-'(%1 %%%Bear}@y%%ggég G- S-%H‘é“n%“iy?ﬁ%%%@ -B‘GQE) fblénr%%iwf”i? f}fﬁfﬁ“%“i in 80 ml
benZOMhiBBISI & 5as Wb s b rHisF iy 20 mimsisiperdution of 3.56 ml
dissefivedhiore-BeniyivoiR0(5/6% 5478 )RC IV ER POOK/UhA 1646tion mixture was then

stirred for 28 h at rt, diluted with 500 ml 1 liter water and extracted twice with 500 ml
dichloromethane and once with 250 ml dichloromethane. The combined organic phases
were washed with brine (500 mi). The two aqueons 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 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)*.

¢) 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 rtand the zinc salts eliminated by filtration and heavily washed with methanol.
The methanolic solutions were combined and concentrated in vacuo, the residue was



-68 dichloromethane and treated with 0.0145 nil cyclopropanecarbonyl
chloride (0.2 mmol). After 1.5 h of stirring at it, the reaction mixture was
diluted with dichloromethane, washed with water, saturated sodium

nd brine, dried with magnesium sulfate, filtere
?})&r?égntrate in vacuo, leading to 82 mg white.solid (98 %) %@gg?ﬁw“”é

519 3 (M+H)+. Preparatlon of - 69 -
-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-

be n%%‘ilr:l dgﬂfg & a’f%‘ageé‘ﬁ%tﬁ‘é BRTBIS B ere separateg g washed twice with
1,2 WASFH RS Bifk frover masohsimd stifs Yftef Howtimidhe solvent was
carbemated 14 dmonal) theA8fdut M Brivdsiaddadeh salubidendinkdclig glof 4-[4-

plp%mestxqazmw&egﬂxm@%ﬂ&%@% s %}g&?&fﬂem% < Q¥%d tert-

keegu teer'Berﬁ%%e b%twee Ied?nd e end of the addition,
which oo %I minutes tha Or%n&b ¢ ngl%uremwaslﬁﬁﬁh%‘?pstlrred at the

;?gfb%éngzﬁ?{%tl %%%éi_ él % 3 tes, oIIo ed by I h ﬁt rt. Theme_l_
conE¥HPATEE aﬁl%%tréutwheswgﬁia @W&B sﬂﬁré@ wkw@@@yﬁrmmﬁwer |

hexathedihifiiterebl @it drieainduy AR Ragstaad g 18888 88)awefe suspended in
?ngéﬁs%m&éﬁ aﬁzpss}nﬁ@xncpagaﬁe%@%kx(ehﬂq@ﬁHxh%oq%kt%tetwfyén%wm
as a yellow s
a3 ff u%ro)(r AR ié%en}i/ e %%nué) o t%rx'f/é?(,y a5 %la% g%crﬁ%gf%?mm

(23 fwﬁ&wéﬁa’% félzlbaéﬂ ?ﬁéﬁ%ﬁ%&?ﬁé&&f@@h@ﬁgmﬁwwwe washed twice
suspetideatén 86 nicOME bnmdﬁwdmr@mdglmmmﬁealmbdﬁhmmwmmnmted
10 R TBOliaReat 3 HE-d W4 thler e Rz {mgé!ll in

S e e
with R?]'? %g water and ex actedg[w@eﬁfv S OOR |c Iorome hane
and b%‘a%em&mﬁ%%é#&m&re@ﬁ«?oﬁn@a‘m@@ﬁ eejshisgelutyl ester as
were YeHereehiditA Drnd (808N 55 ThEMuB Equeous phases were then
reextrated with 2x 250 nil dichloromethane. The combined organic
phase4 dverd thidddoddrmagnasdivirileuifaleplidterauratiocifdentraitediimol-5-v1] -
vacyfpckRgroliddaridir wab strtrgyi1o0 mibenRreisivdaseinig .
4:1. AfeE A0 iyies (e %{ﬁeﬁ;r@ 2Rl &HO% | he&tagg%a@m 500

after ddltlonall m|n stirring, filtere rying In high vacuo

4-[5 A YIS iRR B A SOt B sehit o R R RS then 0910 with

|-caryosasie e dndsexisistyiktasterd adth %téﬂm@@idveihe%y@evgméame, dried

MS(tS6t)irdghedigM sidate, ldk:18dnaH concentrated in vacuo, leading to 3.34 g of 1-(4-

4-[S4 el VRN AN Al QA AT RN G DY RIDBRAZ NG b imidazole as a
light yellow solid (99 %). MS(ISP): 451.2 (M+H)™.

Example 81

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

72 mg of 1-(4~chloro-benzyl)-5-fluore-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
dichloromethane and treated with 0.023 ml benzoylchloride (0.2 mmol). After 1.5 h of
stirring at rt, the reaction mixture was diluted with dichloromethane, washed with water,
saturated sodinm bicarbonate and brine, dried with magnestum 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+F)".



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
z%ga ated agueous ammonium chloride and refluxed for 45
mlnu & reaction mixture was cooled down to rt and thE AT ERRE11176
eliminated by filtration and heavily washedrawith methanol. The methanolic

solutions were combined and concentrated in vacuo, the residue was WO
200BTeRRsA A EIT fsblows kPRS- lnorariiie o e eibbatimewiadryl- 1H-
Thebergeimiédptrisos deralsdparatedpladshed twice with water, once with
brine and dried over magnesium sulfate. After filtration the solvent was
removed in vacuo and the residue wadrigld 8mder high vacuo, leading to
4.4 g of 4- [4-
amidbitctidblo-beiayyroitiop-fiushienpheaviiainerazingcathoalie-
aCI%Igg}aQHIylﬁﬁjﬁgr@&al%’é( brown foam, directly used in the next step.

d) 4.3 g of

4- [479% 9& 54 anmr@éeﬁ%y@%%&z a8 Jgta;&m Fg@%ﬂe 1. 1H-

carboxylic a: %r aijeéyl e%? 9 mm oxy |-
ethar‘%lnmlnlumaz ol i W@?B‘@B"-@%} f 1.5 ml
suspishBa¢tEs mﬂdré%ﬁ@ﬁha %ml porenapetiteaide(@admefixeditor .5 b

2 hsTiéngaivenisewereiorenieued W sditiedandhtBe ERsidHaiake Rybih A with water,

watoitGHIARGRIALE: K0 ABmAN:H: RYieiie 1A JNen addsd HALl G
pH was, b SI Th%a% elacd%hatg%i were v%?;hed T ith w

onceé With rlne Uried sver maghesirP iy W@Sﬁééﬁ?ra{‘té&‘ds (ISP)
in vacus. Wé@esmue was purified by column chromatography (300 g

S|I|cagel ethylacetate/heptane 1:1) leadingto 4.2 g

4-[3* (&p@Fﬁgﬂp BE kA §|)c gotengl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-
phebenapineithybBi-rhénzotmidazed:bpid]epiperazine-I-carboxylic acid

tert-butyl ester as a yellow solid (75 %). MS(ISP): 5513 (M+H)+.e) 4.2 g
of4-[3-(4-chloro-benzyl)-6-fluoro-2-phienaxylngthyl-3H-benzoimidazol-5-yl]

- piperazine-l-carboxylic acid tert-butyl ester (7.6 mmol) were stirred in 50

ml Ciftligraasbis-peithi@b L [pRaatkienEhi a- (- fiRRackan X UES Vas -
diluieel with; 300 Bkyye &gﬂtp%plﬁilggé%gged to 8 with solid sodium

bicarbonate and then to 9 10 Wlth ammonlum hydroxide, extracted with

eth%@ﬁ%q}% W%eg EHO %%az%lglgﬁol \‘f nes&eﬁgz}g}lf{ enizyl
f:"ﬁﬁf?gﬁ”d Pl 36 ”g i Qﬁﬁmﬁvﬁéﬁmﬁépw

ole &3 ch%pmbww@tcgge%wmg@wm@mmmmmm (0.2

mmol). After 2 h stirring at rt, the reaction mixture was dituted with dichloromethane,
washed with water, saturated sodium bicarbonate and brine, dried with magnesium
sulfate, filtered and concentrated in vacue, leading to 89 mg yellow solid {98 %). MS
(ISP) 569.4 (M+H)*.

Preparation of 5-fluoro-2-phenoxymethyl-6-piperazin-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-
yil-piperazin-1-yl}-pentan-1-one

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



{4- [3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl]
-piperazin- 1-yl]-phenyl-methanone 72 mg of
1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-

i le (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were
(%%%%?\%%%%?5 ml dichloromethane and treated with 0,023 hif EF2005/011176
benzoylchloride (0.2 mmol). After 1.5 h of. gtitring at rt, the reaction
mixture was diluted with dichloromethane, washed with water, saturated
soditthflisielaraBictiansabhpticd il WD mhgresirer shiraide theretiehdifter 2 b
coneéntrgiethintha ceratilvadingie B4 dif;tebidde ddhhonashpusifieaHaY with water
colungruehraniirgraniy(S-gslicagah SvaciReMSRIANs &b SHMYd and

e R S S R S oo

I-(4-ghloro-hbenzyl)-5-fluorp-2-phenoxymethyl-6-piperazin-1-yl-1H-
e B e e e o (2 otomethoxy-
[3-(LeRIbd hdippimiteis: 2s dasmbrs inetrnele Henzoimidazol-5-yl]-
piperazin- |-yl}-pentan-lI-one 72 mg of
|l-(4-chloro-benzyl)-5-fluoro-2-phenoxymsettnit-8Spiperazin-I-yl-1H-
benzoimidazole (0.16 mmol)-and 0.033 ml TEA (0.24 mmol) were
dissdhédarFine et -piehioromsirabdantdlteatedtsy-0024 Ripoataciaykiazol- 5-
chloside-{fedarmohl} Ales19 sstirring at rt, the reaction mixture was

diluted with dichloromethane, washed with water, saturated sodium
bicagaenates sulidsdne pHeeskyhpagnasiumsaliate. dltereehatdethoxy-benzyl)-
conaapialptlaBeOdSRAnRID A fIn Pioakel 75 2 ALY 5 98y s

%). MS (ISP) 535.3 (M+H)+. Preparation o . i

AR R SR B et B R e etoridy (4o, At 2h
‘benz8iria ate they tetonvetitirewanddid QoviEx diridte @B8eCyicko propyd-f4th water,
[6-fluanaraefhedioxy biedtdnittdtiditiaigmet ynbenmdindi sulfate, filtered and

ben%%&&@&ﬁ%@ﬂa’%r)’{)a&@%%ﬂﬁglé%}'_m%%ﬂéméh%ﬁ%’f MS. %C;?g 557.21)(_1\4+H)+.

5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-I-(4-trifluorome enzy

1H- Jut] . | TEA (0. |
R R U IR o
cycl 6?5‘61;}11 y Fﬁigﬂw € éxs( e_:sécnbedmexample 77,

Example 86

1-{4-[6-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-
yl]-piperazin-1-yi}-2-phenyl-ethanone

80 mg of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yi- 1 -(4-trifluoromethoxy-benzyl)-
1H-benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were dissolved in 1.5
ml dichloromethane and treated with 0.027 ml phenyl-acetyl chloride (0.2 mumol). 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-(d-trifluoromethoxy-
benzyl)-1H-benzoimidazole: as described in example 77.



minol). After 2 h stirring at rt, the reaction mixture was diluted with
dichloromethane, washed with water, saturated sodium bicarbonate and
k{%@zb %&ﬁ%ﬁgith magnesium sulfate, filtered and concentrated in vacuo,
leading to 89 mg yellow solid (98 %). MS (ISP) 569.4 (M+H)'f?§’|%‘83?§{ﬁb’r’l76

of 5-fluoro-2-phenoxymethyl-6-piperazin-l-yi-I-(4-trifluoromethoxy-
benzyl)-IH-benzoimidazole: as described in example 77. Example 84 1-{4-
[6-Fluoro-2-phenoxymethyl-3-(4-triflub¥emide iy -benzyl)-3H-benzoimidaz
ol-5- yl}-piperazin-1-yl}-pentan-l-one 80 mg of
5-fllor{8-Plierolyphetvpiraiperatintiifilbdntrithosydretid:dHbenzyhmidazol-5-
1H-pbpieimitdaz ot (G maed) and 0.033 ml TEA (0.24 mmol) were
dissolved in 1.5 WO 2006/045478 PCT/EP2005/011176 -71 ml
dichioramsthanerant sieataghudtnd 2h minentanoylehlanode (& Sapoahay)-
Aftefl%l?eﬁgﬁﬁicga%lg(ﬁ% E&%?P&H%%e {W&%%%WP were dissolved in 1.5
dichloromethane, washed with water |, saturated'so |um%ca%ona”ple and
orin] GBI 5 A2 R S 8, Hie B8 e shioarie SekERPobc s 5 b
leadhifgieg 89 tnibeyeiioivs a0 oy dige( Sith 885Iar(vhetpne, washed with water,
PrT pataiied ©dium bicarbonate and brine, dried with magnesium %ulfate, filtered and

5.t ) o A :
ben%%ﬁgﬁﬁenzoif%%%%g %%%s%;rlkoggg# %%té%g%r;%gﬁ?%)ﬁ(nxgﬁe%% ) 5713
1-{4%[6-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl)-3H-benzoim

idazol-5- yl}-piperazin-l-yl}-propan-l-one 80 mg of .

o ATB S R RO A S BBV LTS el P btreiperomhen-
1H-bewzbmththenteioideoknsiaadbed0a 3P A70.24 mmol) were
dissolved in 1.5 ml dichloromethane and treated with 0.018 ml propionyl
chloride (0.2 mmol). After 2h stirring Exatmptee8feaction mixture was diluted
with dichloromethane, washed with water, saturated sodium bicarbonate

and {BritelderocRwittemapmetbiylrd-$trteafofitterdboand cooyl peitrbtacbimidazol-5-
vacyl], jgaging 10-37- g yekewhsnligde(98 %). MS (ISP) 557.2 (M+H)+.

Preparation of
S-flugranop BERAS MG IV SRIRERFZ Mplo ¥tk 41 I Y QUOMATR Wiethoxy-benzyl) -
ben )II—J&-J)en imjd :asﬁes r'w in &% le,77. Example.86,1-{A-
[6-F|ZLL¥(i)rB§- %ﬁlgcr{?ag%ﬁ%%n?f) -ﬁf’f%‘udromneﬂthoxngggﬁ?f/ Eﬁ were ?hssolveil n 1.5
oyl e and treated with 0.026 ml 2-Methyl-benzoyl chloride (0.2 mmof).
3H Ptz GRS 4 t4
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 74 mg light yellow solid (73 %). MS (ISP)
619.4 (M+H)™.

Preparation of 5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-
benzyl)-1H-benzoimidazole: described in example 77.

Example §9

1-{4-16-Fluoro-2-phenoxymethyl-3-(4-trifluoromethoxy-benzyl) -3H-benzoimidazol-5-
yil-piperazin-1-y1}-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 mi dichloromethane under nitrogen for 40 minutes. 100
mg of 5-fluoro-2-phenoxymethyl-6-piperazin- l—yi-l-(4—Itriﬂuoromethoxy~benzyl)—IH-
benzoimidazole (0.2 mumol) were added and the resulting mixture refluxed for additional
4.5 h. The reaction mixture was then diluted with dichloromethane, washed with water,



yl} -piperazin-1-yl }-2-phenyl-ethanone 80 mg of
5-fluoro-2-phenoxymethyl-6-piperazin-1-yl=1-(4-trifluoromethoxy-benzyl)-
1H- benzoimidazole (0.126 mmol) and 0.033 ml TEA (0.24 mmol) were

.5 ml dichloromethane and treated with 0.027
dﬁeny acety chloride (0.2 mmol). After 5 h stirring at it, the %érc,;%%zr{]msmnm
mixture was diluted with dichloromethane A&ashed with water, saturated
sodium bicarbgnate and brine, dried with magnesium sulfate, filtered and

contRL AT ReRANR 4TS B ht LB Sikm 88 54y; figred and
(IS Ry B Rt peuR lepdiration. off mg yellow solid. This residue was purified by

5- flu@r@ﬁz phﬁﬁ@a%@a@iﬁhylcﬁe@@ﬁ@gan -dicidrd ArtHiOrPRIBARGBKY4: 1) leading to 44

b le 77. WO
200 AT PO BT TS BAAeatie 67
{40 E,'%ﬁa% éfe%%chwghga Salanmehonshena AL AR

idazol- 31 Iﬁglperazm

5-fifSPES deserihed P examniafidoromethoxy-benzyl)-
1H-benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were
dissolved in 1.5 ml dichloromethane S¥@EA8d with 0.021 ml butyryl

chloride (0.2 mmol). After 5 h stirring at rt, the reaction mixture was

dilutedlr 4igHRsrohrambirie SiersnZahorrrnacshyl Shidhsreaizsdenh 5-71-
bicaphenata-and}brihaaided with magnesium sulfate, filtered and
concentrated in vacuo, leading to 88 mg of light yellow solid (97 %). MS

(ISP)2aAE &F 1Ntk o Premat piofuoto-2-phenoxymethyl-6-piperazin-1-yl-1H-
‘E f'%Qz&ﬁmgamamgstMll@rpmar@émﬂgiﬁg(eo%fk&?ﬁsg?@@;mmm in 1.5 ml
en enzoimidazole i in ex e xam
S R RS R Pk e B PR
ZoI EEW&%&WW%WWW oromethane, washedthhwater,
5-fluato:2tphedixyrbiethlyb g peddaind- dHeddvitllusppesathosolidendyyed and

1H-hepzaimidazalead &-rame oand: 083 ik Qdn D). WY EISP) 493.3
diss 5@ 1.5 ml dlchloromethane and treated with 0.026

ml2-Methyl-benzoyl chloride (0.2 mmol). After 5 h stirring at rt, the
reactjon mixture ted,with dichlorom t ne was EP wn.th water, :
CE IEPATa S% n Of #Yba‘i ig]oro gﬁo o1 S’ Vl 1H

satura ona e brlne I'Ie
benzoimidazole: described in example 80,

Example 91

1-{4-[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-yl]-
piperazin-1-yl}-propan-1-one

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
dichloromethane and treated with 0.018 ml propionyl chloride (0.2 mmol). After 1.5h
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-L-yl-1H-
benzoimidazole: as described in example 80.



filtered and concentrated in vacuo, leading to 74 mg light yellow solid (73
%). MS (ISP) 619.4 (M+H)+. Preparation of
5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-
BEA291¥94% Benzoimidazole: described in example 77. Examf& @920054111176
[6-Fluoro-2-phenoxymethyl-3-(4- trlfluoromﬁthoxy benzyl)-3H-benzoimidaz
ol-5- yl] -piperazin-l-yl}-3-methoxy-propan-l-one 0.020 ml
3-methoxy-propionic acid (0.2 mmol)gaagi@le 9ng 1'l-carbonyldiimidazole
(0.24 mmol) were refluxed in 4 ml dichloromethane under nitrogen for 40
minutas;3100cAgefhenzyl)-6-fluoro- 2-phenoxymethyl-3H-benzoimidazol-5-] -

5-fIIL)| rec%a.%ug)ri @f@%qz I oy piperazin-1-yl-1-(4-trifluorometho)Cy-benzyl)-
1H- Benzoimi mmol) were added and the resulting mixture

refl ed fo naI 4.5 > rea tion mixtur then dllut

dlcr? t]hgne W?s—ﬁg%z@ "water 9\/\?06 e}}gj; berazin-T pﬂ
pcb?m@melfﬂ%é mwléa&ﬂ&%ﬁé%w&% he4rmored é*’&f?odb"ﬁﬂ% el m
withlirldgmestthmrsulfsttediltd redhahtl Lont 8 g hretbivtyat ddptedeliDg tomol). After
129wy yehow a@iﬁm@h&a&&&i&a&m&m dfietbdWigOlARromethane, washed with

h th
AT AR BRI L

1B ﬂ’é%‘}g/fﬁéfﬁ?w 68 R A o erliihiaronfistghye). MS (I5F) 521.3
ben@iiH-benzoimidazole: as described in example 77. Example 90

1-14- [ 3-(4-chloro-benzyl)-6-fluoro-2-phenoxymethyl-3

H-bBrepeintidazéit 54t hi pipdrazii) Bl athdriomn 7o mghyl-6-piperazin-1-yl-1H-
1-(4ehiereiberty| f&diberirl-pliepexpmethyl-6-piperazin-1-yl-1H-
benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were

dissolved in 1.5 ml dichloromethane gaghisaaiged with 0.0145 ml
acetylchloride (0.2 mmol). After 1.5 h stirring at rt, the reaction mixture

Waszdd%%ﬁﬂﬁﬂqqm%oﬂﬂ@maﬁﬁhéﬂ@%mm%@@fﬁu@%ﬁ!&iﬁ&ﬁ%@ﬂ%@ﬂ -3H-~
bicgrbonate and hri ried with magnesium sulfate, filtered and
A azo ip} m '?y

concentrated in vac 8 mg 3ot an off-white solid (84 %). MS

+
Wbl SRR SR gl g dimicc
benitrmeb e erosdumsed) %Qé g9methane under nitrogen for 40 minutes. 100
mg 5-Fluoro-2-phenoxymethyl-6-piperazin-1-yl-1-(4-trifluoromethoxy-benzyl)-1H-
benzoimidazole (0.2 mimol) were added and the resulting mixture refluxed for additional
26 h. The reaction mixture was then diluted with dichloromethane, washed with water,

saturated sodium bicarbonate and brine, dried with magnesium sulfate, filtered and

concentrated in vacuo, leading to 129 mg yellow solid. This residue was purified by
column chromatography (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-flucro-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
dichloromethane and treated with 0.027 ml phenyl-acetyl chloride (0.2 mmol). After 22



Example 91
1-{4-[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-y
] - piperazin-1-yl}-propan-l-one 72 mg of

J‘,g@zggg;aggapbenzyl)-&ﬂuoro-2-phenoxymethyI-G-piperazin-1-%})§§2§05mm7ﬁ
benzoimidazole (0.16 mmol) and 0.033 ml TEA (0.24 mmol) were

dissolved in 1.5 ml dichloromethane and t#¥ated with 0.018 ml propionyl

chlogj [PE&’R”: fter 1.5 h stlrrln atr the reacti ixture was .
diluted Wi‘% ichl rorr%et %antewwa edgv‘\l/vl &v%/la er ﬁlﬁ;}fp TR & washed with
bicalloFatE & B %Mﬂ?ﬁ%ﬁ?@é&% ik b s i sulfate, filtered
coneadtrarsaninajed boydesdngdio 7@ Aigry of Hidishbboowmsolid (96%)) MATSP)
(ISP Bi-Ny¥H)+. Preparation of
1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-

benI@Hﬁﬁ@eﬁi&i@fas(%%i@%ﬂﬁ%@lﬁcﬁ@»pﬂé@o%%\@@ﬁ%ﬁgﬂ:aazm 1-y1-1H-
PCTﬂ%i%ﬁ%%&%ﬂelg cnbeé % 18_64_

[3-(4- enzyl)- - fidoro- ﬁnp engxymethyl 3H-behzoimidazol-5-yl] -
piperazin-1-yl}-butan-l-one 72 mg of
1-(4-chloro-benzyl)-5-fluoro-2- phenoxymmﬁ%ﬁ bsplperazm 1-yl-IH-

ben o 0. d O 03 ml TEA ) were
dlss?)lved(1 a&?@]fmf gﬁ%ﬁ %&%?%%%%ﬁiﬁgg%ﬂslm%&i i
butyPW%Féﬁdeﬂb%‘iYﬁ#?BWHKhé@@% stirring at rt, the reaction mixture
was diluted with dichloromethane, washed with water, saturated sodium

bicarborasd ERIBANA2 avieed ko gf ediidiisutaey fiiredndAg22 ml of
conggdiratephiravetieideadingsoFaimgsehaightiatssotid 9464 nWiSite at rt

(ISP)REL- ég ik 105eRaERtON, Q;t-nloro-be 1}-5-fluoro- 2 henoxymethyl-6-
1-(4- ch(l%a- %%thfluoro -2+ E&he ‘?#J?P {g%dn -yJ-IH-

benZoim é’ escred exam & ¢ Teaction mixture
2. Cméﬁ%wl fr{g‘z at rt. The reactlon nnxture was then diluted with 30 ml water and

[6-flwste2ephatosymeiyteS il flibeomeativmd prgenzydh3tt-were washed with
benzimidaddrimn, |hr{é@%ﬁ¥fﬂa brethamenef:028 mh%ncentrated in vacuo,

i zol
R R ??ﬁ#%k%ﬂ%éﬁ%ﬁ%og R Tor a0
ErSn Ilgluc?r%ai& %ﬁ%%( 4Melf'g1°ﬁ9 pipe AR ??f @P BRSBTS R BarDy - 11

H- enzonm dazole:as descrlbed in example
Example 96

1-{4-[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoimidazol-5-y1]-
piperazin-1-yl}-3-methoxy-propan-1-one

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 rml DMF and stirred for one
minute at rt under argon. Then 100 mg of 1-(4-chloro-benzyl)-5-flucro-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.



benzoimidazole (0.2 mmol) were added and the resulting mixture refluxed
for additional 26 h. The reaction mixture was then diluted with
dichloromethane, washed with water, saturated sodium bicarbonate and
B8y Rith magnesium sulfate, filtered and concentrat¥elRRARIY 176
leading to 129 mg yellow solid. This residgg was purified by column
chromatography (24 g silicagel, dichloromethane/methanol 24:1) leading
to Tatemmgeligte Yellow solid (63 %). MS (ISP) 583.3 (M+H)+. Preparation of
5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-I-(4-trifluoromethoxy-
berzihetbixbentylniddndtde-as-absonbedia wxtylEas7 7. Example 94
1-{4-
[3- (@kphildrestermy )t 6-Audre-2- phlenoxymie thydt 3Hdtpdrewimidazol-5-yl]-
piperazin- |-yl}-2-phenyl-ethanone 72 mg of
1-(4&hloud-benriayt)5itdeis2-hendymetby:6-pipeddedtdaphitdasion of 10 g of
bengzoimi AL RAIPRQLWENRSs stirred at 50 °C
disgg%gfﬁé%g %@%ﬁéﬁ?ﬁ%@%@?gﬁ%m@om il
a8 DY M AR 3 B B8 opropanol
PCTIEP2Q05/011176 _-75 h stirri t reflux, the reaction mixture was
dilutsP iR TR RS FH’&H@‘SW&%%@&%H SRS a%?ﬁf?ﬁfe%‘séﬁ?uth ester
bicarbonate and brine, drjeg(PLI ith magnesium sulfate, filtered

R s

conBETT RRPTHAAIREG Feldfig 16786 Al ﬁ‘t%‘r&'ﬂ‘ﬁf‘é@‘f&%ﬁ‘@@%ﬁéﬂd
(ISPyeate® @M 51 mopispal atiewregylether, 60 ml of triethylamine and catalytic

1-(4=shianes beaay bnd-BisaiorRepyiphesptine byl alninera zifcbigd:MFhe resin was

bengol aPSgdeShl . YRS, SRpropanol/water and
W AR e

1]- SHSEVESTREL-yy-2-cyclopropyl-ethanone 71 mg of TBTU (0.22 nunol),

0.19 ml of ethyldiisopropylamine gnd 0.022 m| of . cyclgpropyl-acetic acid

werS RS AVRFRPERAD %{éﬁgi@ﬁfpéaafg?}g & arfﬁ% %8& retg I}{)’Jrnder argon.

Then 100 mg of 1-(4-chloro-benzyl)-5-fluoro-2-phenox hyéjc?‘-?ﬁ ted
pipe?gfiﬁ@?&%fyiﬁtfﬁéﬁ%md%ﬁ .%ﬁﬂ?v\%l}éra%b Qg e Was evaporate
reactishtheirtardeicheat sticdslicoregiayh aatate/ Whisr dHISR) sadredB then

diluted with 30 ml water and extracted with ethylacetate (twice). The

combined organic phases were wash&gsamitlhe Water and brine, dried with

magnesium sulfate, filtered and concentrated in vacuo,
2-Phenoxymethyl-1-(4-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carboxylic acid

butylamide
Step It

2-Phenoxymethyl-1-(4-trifluoromethylsulfanyl-benzyl)- 1H-indole-5-carboxylic acid
methyl ester

30 mg of 2-phenoxymethyl-1H-indole-5-carboxylic acid methyl ester were dissolved in
1ml of THF and treated with 5 mg NaH {60%) at 0 °C for 15 min. 1.2 eq. of 1-
bromomethyl-4-triflucromethylsulfanyl-benzene were added and the reaction stirred for
1.5h. The solvent was evaporated and the product extracted from
methylenchloride/water. The product was purified by preparative HPLC. MS(ISP): 472.5
(MAH)™



leading to 130 mg of a light red solid (100 %). MS (ISP) 533.4 (M+H)+.
Preparation of
1-(4-chloro-benzyl)-5-fluoro-2-phenoxymethyl-6-piperazin-1-yl-1H-
beazaiR)idazele: as described in example 80. Example 96 1-{darrpanosmiii7s
[3-(4-Chloro-benzyl)-6-fluoro-2-phenoxymethyl-3H-benzoiinidazol-5-yl}-
piperazin 1-y[}-3-methoxy-propan-l-one~7¥ mg of TBTU (0.22 mmol), 0.19

éetgyld isopropylamine and 0.023 ml of 3- methoxy-propionic acid

mol) were dlssolved in 6 ml DMF and stirred for one minute at rt
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example 98 to example 145.



and the product extracted from ethylacetate/water. MS(ISP): 282.3

(M+H)+.

Example 97

2-Phenox methyl -I-(4-trifluoromethylsulfanyl-benzyl)-1H-indole-5-carbox
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example 98 to example 145. WO 2006/045478 PCT/EP2005/011176 -78
Table 3 No. MW Name Starting materials (M+H)+ found 1-(2-fluoro-4-
2-phenoxymethyl-1H-indole-5- trifluoromethyl-benzyl)- carboxylic acid, 98
488 nikphenoxymethyl-1H- cyclopropylamine and 1- 483.1 pcr/p2005/011176
indole-5-carboxylic acid bromomethyl-2-fluoro-4- cyclopropylamide
trifluoromethyl-benzene 1-(2-chloro-5- 2-pffenoxymethyl-1H-indole-5-

tnfluorometh yl-benzyh—earboxylic-add-99-498-9-2-phenoxymethyl-1H
cyclap W ﬁ]and 1- 499.1 indole- Sﬁrbo lic {ac% (M+H)*
bro nom 2rchioro-5- cyclopropylamide rome yI benzene 1- | found
(2-diflugtomethioxy- 2-phenoxymethyl-1H-indole-5- benzyl)-2
phenoxymethyl- carboxylic acid, 100 505.6 1H-indole-5-carboxylic
piperidint1-ylaribémeamsosyR 1rimomettyiaifiuetbyl dittindole-5-
piperidint 1-ylamigigipmpaihabythinzane Pahrrgiymethyl-1-(4-
2-pheps %fék eﬁ%ﬂ‘?ﬁ%%of@@mom %?TXIBSQEXQ jcarboxylic acig,sy3 ¢
101 4965 butylam g‘%l 497.2 1H-in 5 carb%gllc acid butylanide
broomethyl-4L TG %‘t’rﬁloxy benzend PPAREHGy-benzyl)-2-
2-phenoxymethyhtHamiiile-5- phenoxym@nﬂylonqmeﬁrﬁ@;éﬂmhbmzm@
4426 butylamine and 1- 443.2 indole-5-carboxylic acid butylamide
brofmomgthy=zfmethoxy-
1-(4-difluoromethoxy- 2-phenoxymethyl-1H-indole-5-
benzyl)-2-phenoxy- carboxylic acid,

104 | 462.5 | methyl-1H-indole-5- cyclopropylamine and 1- 463.2
carboxylic acid bromomethyl-4-difluoro-
cyclopropylamide methoxy-bénzene
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acid piperidin-1-ylamide
methoxy-benzene
1-(2-fluoro-5-trifluoro- 2-phenoxymethyl-1H-indole-5-
methyl-benzyl)-2-~ carboxylic acid,

107 | 498.5 | phenoxymethyl-1H- butylamine and 2- 4992
indole-5-carboxylic acid | bromomethyl-1-fluoro-4-
butylamide trifluoromethyl-benzene




benzene WO 2006/045478 PCT/EP2005/011176 -79 + No. MW Name
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109 | 512.6 | benzyl}-1H-indole-5- butylamine and I- 513.1
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-80 + No. MW Name Starting materials (M+H) found 2-phenoxymethyl-
1-(4- 2-phenoxymethyl-1H-indole-5 carboxylic acid, 108 480.5
trifluoromethyl-benzyl) butylamine and 1- 481.2 1H-indole-5-carboxylic

e bromomethyl-4- trifluoromethyl-benzene
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-81 + No. MW Name Starting materials (M+H) found
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found 1-(4-difluoromethoxy- 2-phenoxymethyl-TH-indole-5-
benzyl)-2-phenoxy- carboxylic acid, 118 478.5 methyl-1H-indole-5-
butylamine and 1- 479.2 carboxylic acid bromomethyl-4 butylainide

diflparmethexy-benzene 1-(3,5-difluoro-benzyl)-2- 2-phen

OXH s 11176

H-indole-5- phenoxymethyl-1H- carboxylic acid, 119 448.5 butylamine and

1- 449.2 indole-5-carboxylic add butylami

“bromomethyl-3,5-difluoro-

ber henoxymethyt=1t=—(2=-2=-phenoxymethyl=tH-=-imdote=5- "
triQ Yakgnzyl)- carboxylic aci jS@a%Qn%%Qa@erials (M+H)
1H;i 'boxylic cyclopropylamine and 1-481.2 acid found
CYQ ide bromomethyl-2-trifluota-. methoxy-henzene
2-pEeno Kymetk I-I-(3- 2- phenoxymethyl 1H-indole-5- trifluorometho
be)carbaxylic Zj&d ld( 8401805 1H-indole{FaheoRyreddidBropiedine
and 1- 481.1 fbymmpmw}bm@é)bromarbem&& -Bidifluoro-
methoxyrbenzens thyl-1-(41 grphenexymethvieldddndole-5-526 1
trifl Joromethylsulf nyl-car % ic acid, ] 496.6 b %y -dH-ipdole-5-
cyclopropylamine é%c ik %’% carboxy |cr§é?c?%r om Z[JJ
cydopropylamig é"&?ﬂ’f HEaRidSulfanyl- Hlhoeem E@@Sﬁ45478
PC'IEP2005/0L1176 -83 Name Starting materials (M+H)t N. W found
2-phenoxymethyl-1- 2-phenoxymethyl-1H-indole-5-
122 | 4635 fluinoiin-S—ylmetk%yLl%-I— carboxyiflc acid, 1642
indole-5~carboxylicacid | butylamine and 8-
butylamide bromomethyl-quinoline
2-ph thyl-1H-indole-5-
2-phenoxymethyl-1-{4- P enoa-cymc? 7 maore
; carboxylic acid,
trifluoromethoxy-benzyl)- )
125 | 480.5 . ) cycloproylamine and 1- 481.1
1H-indole-5-carboxylic .
] oo bromomethyl-4-trifluoro-
acid cyclopropylamide
methoxy-benzene
2-ph thyl-1H-indole-5-
1-{4-methoxy-benzyl)-2- P enoztcymi: o wmaole
carboxylic acid,
phenoxymethyl-1H- .
126 § 4265 | . cycloproylamine and 1~ 427.2
indole-5-carboxylic acid
) larmid bromomethyl-4-methoxy-
cyclopropylamide bengenc
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




1-(2-fluoro-4- 2-phenoxymethyl-1H-indole-5- trifluoromethyl-benzyl)-
carboxylic acid, 123 525.5 2-phenoxymethyl-1H- piperidin-1-yl-amine and
vlvb 52%(()3.%4 in7dole-5-carboxylic add bromomethyl-2-fluoro-4-
BN Aamide trifluoromethyl-benzene 2-phenoxymettR§i%iEP2005/011176
2-phenoxymethyl-1H-indole-5- quinolin-8-glmethyl-iH- carboxylic acid, 124

463.6.464.2 indole-5-carboxylic acid butylamine and 8 butylamide

bromon‘leth I-quinoline 2-phenoxymethyl-I-(4- M+
2-n r?g?rox%%%t ylaFrtindole-5- trifluorontStaokyshestzyiis carboxylic aci )
12% 480,.5 1H-indole-5-carboxylic cyclogroylamine and 1- 481.1 acid found
cygloprgpylamide bromomethyl-Z-triftuoro=methoxy-benzene
1-(4-methoxy-benzyl)-2- 2-phenoxymethﬂ;2%ﬁ;5'r3q§rl$-§g ey

phenoxymethy -11%'!2{@&?196&9*111}’1&2:1'& 124 4 .SI]lm_ ole- ché%éi}(c)lﬁi}‘g"gbic
cy¢lopra y%a ire(2n8- 153370 b eypipprop§EATIEC 2cid:

brgmomne %4-@@_@%%_9_@% 2-pheesierteyiat-{2- 467.2
2-phengxymet %IF-%HﬂPéqole-S- trifluorométayisufehyl->casbexylicacid,| 127
496.6 benzyl)-1 -mHo - -Igﬁcloproylam%%g 1- 497.1 carboxylic gcid
bromomethyl-2-trifluoro- cyclopropylamide methylsulfanyl-benzene W¢
2006/045478-RCTHER2005/011176 -84 No. MW _Name Starting materials
(MiH)+} found %—r@h noxymethyl-I- 2-phenoxymethyl-IH-indole-5-
(2,44,5-trifluoro{bel z}?%l%%fr%oxync acid, 128bwesmstiitindng-3-

467.2 trifluoromethyl-benzyl)- | carboxylic acid,

129 | 482.5 ?—phanoxymethyi—lﬂn cyclopropylamine and 2- 483.1
indole-5-carboxylic acid bromomethyl-1-fluoro-4-
cyclopropylamide triffuoromethyl-benzene
2-phenoxymethyl-1-(4- Z‘Phenoy.(}nne.:ﬂlyb 1H-indole-5-

120 | 464.5 trifluoromethyl-benzyl)- carboxylic acid,

' 1H-indole-5-carboxylic cyclopropylamine and 2- 465.1
acid cyclopropylamide bl:omomethylﬁ-
trifluoromethyl-benzene
1 -(zudiﬂuoromethoxym 2-phenoxymethyl- 1H-indole-5-
benzyl)-2- carboxylic acid,

131 | 478.5 | phenoxymethyl-1H- butylamine and 1- 479.2
indole-5-carboxylic acid bromomethyl-2-
butylamide difluoromethoxy-benzene
I-(4-methoxy-3- | 2-phenoxymethyl-1H-indole-5-
trifluoromethyl-benzyl)- | carboxylic acid,

132 | 494.5 ?»phenoxymethyl—lﬂw cycloprépylamine and 4- 4951
indole-5-carboxylic acid bromomethyl-1-methoxy-2-
cyclopropylamide trifluoromethyl-benzene




IH-indole-5-carboxylic acid butylamide bromomethyl-2,4,5-trifluoro-
benzene 1-(2-fluoro-5- 2-phenoxymethyl-IH-indole-5-
trifluoromethyl-benzyl)- carboxylic acid, 129 482.5 2-phenoxymethyl-IH-

YelomapMamine and 2- 483.1 indole-5-carboxylic acid

bromomethyl-1-fluoro-4- cyclopropylamide trifluoromethyl-benzene
2-phenoxymethyl-1-(4- 2-phenoxymethyl-IB&indole-5-

PCT/ERP2065/011176

triflyoromethyl-benzyl)- carboxylic acid, 130 464.5 1H-indole-5-carboxylic
cyc :)W]i and 2- 465. 1 acid cycjopropylamide bromomethyl-3{ (M+H)*
trlfll%R yl-p &%%e 1-(2-difluoromethtigyiog materials found
2-phenoxymethyl-1H-indole-5- benzyl)-2- carboxylic acid, 131 478.5
phenoxymethyl-fH- butylamine and 1- 479.2 indole-5-carboxylic acid
bromomethyl-2ibutylamide di uoro&;eth()):eypﬂienmnﬁeﬂyllu-m&mebéys3-
2-phenoxymethyt-PREESREET romegggogﬁ@;gga carboxylic acid,
1324 é B,83 pgqeﬁtﬂem@mﬁmﬁfbwﬂbr %% mine and.4- 495.1 971
indole-5-carboxylig-asiblersmebaaiiyl--me y- - gc propylamide '
trifigoromethyl-bepaeng, R 2006/0454 16T PE#bOES/011176 -85 +
No.MW Name |Starting materials (M+H)fadffab:2spdibooxipanethyl-1-(2-
2-phenoxymethyl-1H-indole-5 trifluorométhoxy-benzyl)- carboxylic acid
133496 butylamine-and-1=497:1—tH=indote=5-carboxytic
2-ph thy}-1H-i -5-
2-phenoxymethyl-1-(3- P enoz'cymtla t indole-5
; carboxylic acid,
134 | 4965 | Tiduoromethoxy-benzyd)- |\ neand 1 4972
"~ | 1H-indole-5-carboxylic utylaraine and 1- '
. . bromomethyl-3-
acid butylamide )
triflucromethoxy-benzene
2-ph thyl-1H-indole-5-
1-(2,5-Difluoro-benzyl)- Pb eno;:ym?d yl-1H-indole-5
c .
2-phenoxymethyl-1H- ahoxylicad .
135 | 4325 | . 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 enoyb{ymx‘a yi-1H-indole->
, carboxylic acid,
136 | 4505 | oPAtmluoro-benzl)- | ovlamine and 1- 451.1
" | 1H-indole-5-carboxylic YEOPTOPY _ '
] . 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-y-amine and 1- 506.1
indole-5-carboxylic acid | bromomethyl-3-difluoro-
piperidin-1-ylamide methoxy-benzene




acid butylamide bromomethyl-2- trifluoromethoxy-benzene
2-phenoxymethyl-I-(3- 2-phenoxymethyl-1H-indole-5- trifluorometho ben 1

M

0 4I5|c790|d 134 496.5 1H-indole-5-carboxylic butylamine and 1-
aci

butylamide bromomethyl-3- trifluoromethoxy- ber:

1-(2,5-Difluozo-benzyl)- 2-phenoxymethyl-4d+-indole-5-

2005/011176

2-phenaxymethyl-1H- carboxylic acid, 135 432.5 indole-5-carboxylic acid
cyclo rop%qaml‘ne and 2- 433.1 cyclopropylamide bromomethyl- (M+H)*
1,4iciffug \2ER&E 2-Phenoxymethyl- Eﬁ%ﬁé%ﬁﬁ%ﬁhyl-1H-indo|e-5€0und
carboxyljc acid{ 136 450,5 1H-indole-5-caoxyli rboxylic cyclopropylamine
and 1- 451.1 | jacid cyclopropylamide bromomethyl-Z,3,4-{fifluoro-
berjzene| 1-(3-diftugienseinaxityl2 nhenoxymeivlsHd=igrigomhsnzy)-L-
carboxylic acid @x%fu@gﬁn%ﬂ{(? DAY _ethy a}fp xgbfoeman 1-yl-amine and 1-
506.} 'nd%)%? % bo § brorhomethyl-a-aiuoro-
piperidint T4/4n 8’%1 fizene WO BHEasagand 1- 528.2
PCT/EP:ZOOS/Ol‘FI‘?@UfJSBa‘Pd%bMW NareeStanstylratefiats(M+H)
found 2{phenoxypdeshigiel-(4- 2-phenoxymetiyididtindolRmene
triflyjoromethylsulfanyl- carboxylic acid, 138 527.6 benzyl)-1H-indole-5-
butylhyetazine-ant-1-—528-2-carboxylic-acid-N-butyl
bromomethyl-4ttrifluoro .
2-phenoxymethyl-1-(4- 2-phen01‘cymf’ﬂth"yl~1H-1ndole—5~
trifftuoromethoxy-benzyl)- carboxylic acid,
139 5 511.6 i -
1H-indole-5-carboxylic Eutyﬁlydr;zme and1 S12.2
acid N-butyl-hydrazide r.omome A-4-
trifluoromethoxy-benzene
2-phenoxymethyl-1-(3- 2~phenoxymethyl-1H-indole-5-
trifluoromethylsulfanyl- | carboxylic acid,
140 | 527.6 | benzyl}-1H-indole-5- butylhydrazine and 1- 528.1
carboxylic acid N-butyl- | bromomethyl-3-trifiuoro-
hydrazide methylsulfanyl-benzene
1-(3~difluoromethoxy- 2-phenoxymethyl-1H-indole-5-
benzyl)-2-phenoxy- carboxylic acid,
141 | 493.6 | methyl-1H-indole-5- butylhydrazine and1- 494.2
carboxylic acid N-butyl- | bromomethyl-3-difluoro-
hydrazide methoxy-benzene
1-(2-difluoromethoxy- 2~phenoxymethyl-1H-indole-5-
benzyl)-2-phenoxy- carboxylic acid,
142 | 493.6 | methyl-1H-indole-5- butylbydrazine and 1- 4942
carboxylic acid N-butyl- | bromomethyl-2-difluoro-
hydrazide methoxy-benzene




hydrazide methylsulfanyl-benzene 2-phenoxym ethyl-I-(4-
2-phenoxymethyl-IH-indole-5- triduoromethoxy-benzyl)- carboxylic acid,
139 511.6 1H-indole-5-carboxylic butylhydrazine and 1- 512.2
rQrIamReryl-4- acid N-butyl-hydrazide btifluoromethoxy-benzg
2-phenoxymethyl-1-(3- 2-phenoxymethyl-1H-indole-5- Cmraoson s
trlfluoromethylsulfanyl carboxylic acid, 148527.6 benzyl)-1H-indole-5-

and 1-.528.1 r‘ﬁrhnvulln acid-N-by |h1|

bro 34 Tﬁluoro hydrazide meth %3{'% b enzene (M+H)"
1-( et ﬁ/‘ 2-phenoxymethyl-iH-in =i %enzyl) 2-phenoxyt found
carbhoxylic acid, 141 493.6 methyl-1H-indole-5- butylhydrazine and|- 494.2
carbhoxylic acid N-butyl- bromomethyl -3-difluoro hydrazide
methoxy+{benzeh }6(2 -diflugrome goxy- 2-phemoyyeaeflyliHiddishé-5-
bengyl)-2-pheng g/? %WT’ Cld 14’&&%@3&@&1&1 -1H-indole-5-
butylhydrazi ﬁ@ﬂfomeﬁlﬁé%(rﬁé&wlba M}%Hm 5122
bro 1ﬂuﬂfddwdram‘decyhetho benzen 06/045478
PCT/EP2005/01 1 LigfBMspidlo, M ‘N‘é‘?ﬁ? an Fﬁ%ﬁénals
found ethyl-IH-indole-5 2-phenoxymethy -nlef}(@wélﬁ‘ﬁ@ﬁéxymamd,
trifluoromethoxy-benzyl)- carboxylic 143 511.4 1H-indole-5-carboxylic
butythydrazimegand-1=-5122—acid-N-buty-hydrazitde
bromometthyl-2-frifluoro- 2-h thyl-1H-indole-5-
2-phenoxymethyl-1-(3- P enm.{yme.: 7 '
ifluoromethoxy-benzyl}- carboxylic acid,
144 | 5115 t’; s }q{) " | butylhydrazine and 1- 512.2
! ;1; E& l_zardrox)fdc bromomethyl-3-trifluoro-
acid R-butyi-ydrazide methoxy-benzene
1-{2-chloro-5- 2-phenoxymethyl-1H-indole-5-
trifluoromethyl-benzyl)- | carboxylic acid,
145 | 539.9 | 2-phenoxymethyl-1H- butylhydrazine and 2- 530.1

indole-5-carboxylic acid
N-butyl-hydrazide

bromomethyl-1-chloro-4-
trifluoromethyl-benzene




methoxy-benzene 2-phenoxymethyl-I-(3- 2-phenoxymethyl-1H-indole-5-
trifluoromethoxy-benzyl)- carboxylic add, 144 511.5 1H-indole-5-carboxylic
%M%{gg e and 1- 512.2 acid N-butyl-hydrazide
bromomethyl-3-trifluoro- methoxy-benzene 1-(2-chloro-5-
2-phenoxymethyl-1H-indole-5- trifluoronetbyl-benzyl)- carboxylic acid,
14;%1339.9 ZPg{Jhe oxymethyl-114- butylhydrazine and 2- 530.1

inddie: Cé% 3%3 c*acid bromomethyl-1-chloro-4- N-butyl-hydrazide
trifluoromethyl-benzene WO 2006/045478 PCT/EP2005/011176 -88-

Ga é‘%ﬁ amples Example A Film coated tablets containing the

following ingredients can be manufactured in a, conyentional manner: .
IngredieHtS S8 AR SR EMERH %&fﬂ%ﬁﬁtﬁﬁ%ﬁ%ﬁﬁ@i%ﬁ%ﬂ ina
Microsisiiatirlaneatiafose 23.5 mg 43.5 mg Lactose hydrous 60.0 mg 70.0

mg Povidone K30 12.5 mg 15.0 mg Sodium starch glycolate 12.5 mg
17.0ngegdidtgnesium stearate 1.5 mg 4.5 mg (Kernel Waight)i420.0 mg

350.0 mg Film Coat: Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyatmdiene 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

PCT/EP2005/011176

Compound of formula (I) 10.0 mg  200.0 mg
Microcrystalline cellulose 235mg  435mg
Lactose hydrous 60.0mg  70.0mg
Povidone K30 12.5mg 15.0 mg
Sodium starch glycolate 125mg  17.0mg
Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 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 aq. solution /
suspension of the above mentioned film coat. '



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
RpnesisRiaiearate and compressed to yield kernels of 12Q.0r 300 Mg, 1,7
respectively. The kernels are lacquered with an aqg. solution I suspension

of the above mentioned film coat. WO 20087045478 PCT/EP2005/011176
-89- Example B Capsules containing the following ingredients can be

ma d in a conventional manner: Ingredients Per Capsule
Compound of formula (I) 25.0 mg Lactose 150.0 m Malze tar 8I32O.O

mg TalcEDoHE CPREEHRHIBR SRS e et
capsnﬂssmfoslale@nﬁmample C Injection solutions can have the following
composition: Compound of formula (I) 3.0 mg Polyethylene glycol 400
150.Iheredidgetic acid g.s. ad pH 5.0 Water for injection solutions aHet @psule
ml The active ingredient is dissolved in a mixture of Polyethylene glycol

400 apehpmiad dofdrjadtiol) (part). The pH is adjusted to 5.0 by additi@-8fng
acetic acid. The volume is adjusted to 1.0 nil by addition of the residual
amougdtgfavater. The solution is filtered, filled into vials using an 150.0 mg
appropriate overage and sterilized. -90- Claims 1. Compounds of the

generalifernuwa R 7 'lcex Y 20.0 mg

Talc 5.0 mg

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) : 3.0mg
Polyethylene glycol 400 150.0{ mg
Acetic acid q.s. ad pH 5.0
Water for injection sc-)lutions 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.



Re\W Rs R4 wherein X is N or CH; R'"is -C(O)-NR$R9 or -C(0)-0R10
and R2 is hydrogen; Or, alternatively, R2 is N-lyll \--iand R1 is
hydrogen or halogen; Y is N or CH; R¥) R4, R5 and R6 independently
from each other are selected from the group consisting of hydrogen,
halogen, Ct_7-alkoxy, fluoro-Cl_7-alkyl, fluoro-CI- 7-alkoxy, and fluoro-C1
7-alkylsulfanyl; or R3 and R4 togethga with the carbon atoms they are
attached to form a 5- or 6-member turated ring which may contain
a heteroatom selected from the group consisting of N, 0 or S; R7 is
hydrogen or C1_7-alkyl; R8 is hydrogen or -NH2; R9 is selected from the
group con |st of Ci lkyl, C2-7-alkenyl, C _7- alkoxy- Cl_7-alkyl,

L %f“‘@ﬁéfa m piperidinyl, -91- -(CH2)in-phenyl,
wherein the phenyl ringAs-ynsybstituterl or substituted by one or two
groups selected from halo 175
Cl.7-alkoxy, -(CH2)m-n&phthJl, a
C2.7-alkenyl; R" is selected fr

<OX oro- C 1.7-alkyl and fluoro-

pyrldy no; R10 is C17-alkyl or

e group consisting oIf-C(O)-Rlz,

-SO2-R13 and -S02-NR14R&* 8’ selected from the group consisting

of C1.7-alkyl, CI-7-alkoxy- Cl [, - (CH2)"-C3_7-cycloalkyl,

-(CH2)"-phenyl and -(CH2)" pyrldy wherein the phenyl or pyridyl is
gpstituted or substituted by C1.7-alkyl; R13 is selected from C1.7-alkyl

or -(CH2)1 phenyl, wherein the phenyl is unsubstituted or substituted by

C1l.7-alkyl;

X i1sNor CH,

R! is -C(O}NR®R® or -C(0)-OR'® and R? is hydrogen:
Or, alternatively,

R® is
/N

| N—R""
A and R' is hydrogen or halogen;

Yis N or CH;

R?, R*, R and R® independently from each other are selected from the group
consisting of hydrogen, halogen, C,.s-alkoxy, fluoro-C,_s-alkyl, fluoro-C;.
s-alkoxy, and fluoro-C; s-alkylsulfanyl; 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 S;

R’ is hydrogen or C;_r-alkyl;
R® is hydrogen or -NHo;

R is selected from the group consisting of C;.7-alkyl, Ca.7-alkenyl, Ci.9-
alkoxy- C;_s-alkyl,
~-(CHp)u~Cs.7-cycloalkyl-(CHy)p piperidinyl,



R14 is hydrogen or C I.7-alkyl; R15 is CI.7-alkyl or

-(CH2),-C3.7-cycloalkyl; mis 0,1 or 2; n isOorl;and all pharmaceutically
acceptable salts thereof. 2. Compoundsidfformula | according to claim 1,
wherein X is N. 3. Compounds of formula | according to claims 1 or 2,

wherein R1 is -C(O)-NR8R9 or -C(0)-OR10, R2 is hydrogen and R8, R9

and R10 are(@$igefipbehin, claieih. the fempomgdswisibuiuiad @cobrdingd by one
to any one %%%ﬁp@%&emiﬂ &idﬁe‘n?é@)ﬁﬁ?&%%ﬁ%@@%ﬁ?ﬁ%d fluoro-

and R8 and R9 eas ?@‘?319 in Iln? . 5. Compounds of formula |
according to"¢iaim 4> wheret ﬁ@pléﬁ%der% Ny & selected from the
groupyeconsisting, of -f—e_\%yl, 2 T7-alkenyl, C 1.7-alkoxy- CI_7-alkyl, -

(CHYm C3.7%5ei58 S(Er3Hiberidinyl, -(CH2), phenyl, wherein the
phenylring is unsubstituted or substituted by one ortwg groyps selected , ..
fron:g{]aIogeﬁ,ségftf-ga%;ﬁ?eﬁ%%%@?i‘ﬂﬁ&ﬁ Ah rd-séﬁlg-aﬂ?gf)ﬁofm R™

-(CH2)m naphthyl, and pyridylamino, and mis_0,1or2. -92- 6. Compounds

of fofmula | SEGARMRLBTRIBeBINELEMN Reisdidored ot theralkyl. -
group consisting of C1.7-allcyl, -(CH2)m-C3_7-cycloalkyl and -(CH2)m
piperidinyl. fﬂ&rﬁp@ﬁ)‘ﬁﬂ%ﬁ@fﬂ rPBREd et d ¢lotamii il ovterainibeahenyl or
R2is R11 R'is hydrogen or halogen, and R" is as defined in claim 1. 8.
CompoundsPyfifirisiiasrbgisieng tebstasedrbnheraitk’ is -C(0)-R12

and R72is as defined in claim 1. 9. Compounds of formula | according to
clairR 8, whierelacRd Zrisn(@Y, F-dliey bor(CHGH2lieptienibroib diephéhd phenyl

is unsubstityigdipsRURIEHIRM M fdd Hyatkyla#il1 Compounds of formula |
according to claim 7, wherein R" is -SgZ-R13 and R13 is as defined in
claing®. 11;Gompasisiscqf la I according to claim 10, wherein R 13

is CI-7-aIkyI§i%. Compounas of formula | according to claim 7, wherein

Rllﬁs'soi%ﬂﬁ-lﬁl@ﬂéf@(@{zﬁﬂﬁ&%ﬁa}%re Cy7-alkyl. 13. Compounds
n

of formula | according to claim 1, wherei is CH.
m is0,1 or2;
n isOor1;and

all pharmaceutically acceptable salts thereof.
2. Compounds of formula I according to claim 1, wherein X is N.

3. Compounds of formula I according to claims 1 or 2, wherein R! is -C(0)-NR*R’
or -C(0)-OR™, R? s 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(ONR®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
sclected from the group consisting of C;.s-alkyl, Cy7-alkenyl, C;.;-alkoxy- C,.7-alkyl, -
(CHp)-Ca~cycloalkyl, (CHz)p-piperidinyl, (CHa)m=phenyl, wherein the phenyl ring is
unsubstituted or substifited by one or two groups selected from halogen, C.7-alkoxy,
tluoro-C.7-alkyl and fluoro-C, g-atkoxy, ~(CH,)n-naphthyl, and pyridylamino, and m is
0,1or2.



14. Compounds of formula | according to claim 13, wherein R' is
-C(0)-NR$R9, R2 is hydrogen and R8 and R9 are as defined in claim 1.
15. Compounds of formula | accordind®o-claim 14, wherein R8 is
hydrogen and R9 is selected from the group consisting of C 1.7-alkyl,
-(CH2)m C3_c-cycloallryl and -(CH2),n piperidinyl and in is 0,1 or 2. 16.
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f hal koxy, ..fluoro-C1-7-alk I f oro-C1 . 7-alkoxy,

Zﬂﬂi‘.i?r% P e oo R e

carbon qtams they are attached to form a 5 or 6-membered unsaturated

ring whi€h ain a heteroatom selected from the_group conS|st|ng
of N, 0 oFS’ 03 18 élﬁt%%ﬁfﬁ&é P8P RactRARGRS 3§/ 4Me of

claims 17, Whereln R5 js selected from the rou con istin
,% S hoein R (%{%H-Rnanants

haloge ‘éﬂ%? { IOt (egeondimuds dripd- cvaerein f o*ﬁl
fluﬁﬁr@eﬁﬂeﬁ—mkqlmmfényl and R3, R4 and R6 are hydrogen. 19.
Compounds of formula | according to any one of claims 1 to 17, wherein
R3is <kleowmbirsinotergrdap sonslsting d&hal&gdm;r@t-ﬁtl%jkﬁxy,—alkyl or -
flygnasfpheatiylvhisien thelphén i kowuys e iuars- Gbstnalivisdfanyhand

R4, R5 and R6 are hydrogen. 20. Compounds of formula | according to
any one of claims 1 to 17, wherein R4 is selected from the group

consistify Qs b ErinaratofR G Sthind Kb HHROC X d; RRAXY R P s

and fluex IsquanyI and R3, R5 and R6 are hydrogen. 21.
Compour%q‘lﬁﬁt%rmﬁjla | according to any one of claims 1 to 20, wherein

R7 is thg%ggnOgé dne]tl%lm%ga rgpd%J % Ff fO{qtanglac §d|r‘§]1 aﬁéﬂm

1, selecte e group consis ing of -1 <ufront

-plpGIH%T% 'X%O%lehe% ﬁ)é etli%lc%rd lazm 7, wherein R is -SO,-NR“*R¥ and
W—

trlflqprome enzoimi
=3s atrlfluoromethoxy benzyl) -3H-benzoimidazol-5-yl]
plperazme 1 sulfonic acid dimethylamide,
4-[2-(1-FnErBmmay nt fopmumLiasenrripgdn glnian 1y higrein X is CH.
H-benzoimidazol-5-yl]- piperazine-1-sulfonic acid dlmethylamlde
14. Compounds of formula I according to claim 13, wherein R' is -C(0)-NR®R’, R?

is hydrogen and R® and R’ are as defined in claim 1.

15. Compounds of formula I according to claim 14, wherein R® is hydrogen and R’ is
selected from the group consisting of C;.7-alkyl, (CHz)y,-Cs.r~cyeloalkyl and {CHz)py~
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, C, y-alkoxy,
fluoro-C;.7-alkyl, fluoro-C,_s-alkoxy, and fluoro-C;_7-alkylsulfanyl; or wherein 3 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 S.



{4-[2-(1-phenoxy-ethyl)-3-(4-tri
fluoromethyl-benzyl)-3H-benzoimidazol-5-yl]- piperazin-1 -yl} -
o-tolyl-methanone, -93 -
4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-yl]-piperaz
ine-1- sulfonic acid dimethylamide, {4- [3- (4-chloro-benzyl) -2- (1

'phe'IQX@Z ﬁn&%’df@&%ﬂm idagRline Yl aRiRSI@EIULmY N to 17, wherein RS is

QX' FRShang 1gisting of en, 1, fluoro-Cy -
Nox meg)}ﬁ%gzrglﬁ %1uo§;rl12nhffiog<}y ’b%hﬁ?i’r%ﬁ%ﬁﬂm L

2 phenoxymethyl --(4-trifluoromethoxy-benzyl)-1H-benzoimidazole-5-

carbdRyfiemprredersfeopylatierdirg ooopusf 7RG TIBR2005/C11R 75
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heozeimirazabaey-RiRgiRTiRy M&RWWMR%@Q@&}O
1-{4-[3-(4-chloro- benzyl) -6-fluoro-2-phenoxymethyl- %enzmmldazol 5-yl

|- Pipgsazifin d&@%@ﬁ%ﬂﬂtﬁ’yﬁa&o}ém to an b one of cialmé 1 to 17, wherein R is

2- t ifl
St a0 T
dkespiaml %ﬁﬁh@?@@ﬂ%@f%ﬁ%n& @?df&rﬁm&}ldémdmg to claim 1,

selected from the group consisting of.

2-phehdxgrrramyds qhermul baseardiraitcany Weriiains oG8, SdeueioRy s

ley droigb b wryhattighe,
1-(2-chloro-5-trifluoromethyl-benzyl)-2-phenoxymethyl-1H-indole-5-carbox

ylic agidoyglopiapytaonigela I according to claim 1, selected from the group
Zrhangxymethyl-l-(4-trifluoromethoxy-benzyl)-1H-indole-5-carboxylic acid
butylamide, 1-(4-methoxy-benzyl)-2-phenoxymethyl-IH-indole-5-carboxylic

acid Iy I | -sulfon emm oxvme
%}égﬁr?oxgﬁethggl ngrfg %%é{%olﬁz fhﬁ fl—?m%éhﬁe-ls-(carboxyllc acid

[-(3-trifl methylsulfa grl benzyl)-IH-indole-5- carboxyllc acid
butyI &%enoxymethy 1-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-vl]-

piperazine-1-sulfonic acid dimethylamide,

4-[2-(1-phenoxy-ethyl)-3-(4-trifluoromethoxy-benzyl)-3H-benzoimidazol-5-y1}-
piperazine-1-sulfonic acid dimethylamide,

{4-[2-(I-phenoxy-ethyl)-3-(4-trifluoromethyl-benzyl)-3H-benzoimidazol-5-yI]-
piperazin-1 -yl} - o-tolyl-methanone,

4-[3-(4-chloro-benzyl)-2-(1-phenoxy-ethyl)-3H-benzoimidazol-5-y1]-piperazine- 1 -
sulfonic acid dimethylamide,

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



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

Wd dsiliwaspmethylsulfanyl-benzyl)-1H-indole-5-carboxylic
cyclopropylamide, .
2-phenoxymethyl-1-(4-trifluoromethoxy-b&hz)l)-1H-indole-5-carboxylic

acid cyglo lamide, )

2- heno%&%glt%}éﬁ?%@%ﬁﬁ%%ﬂlﬁﬁ% $iwm%%ﬁ%1%§%ﬂﬁéwlic acid
buRfRFPiEEdazl i bR idhiRhaedepetitecssits thereof WO
2006/045478 PCTIEP2005/011176 -95 24. A process for the manufacture
of compbifidd 6F fdiraeaerad)detierrn-ahgnoxyeraiing-3Hot28zaitidizol-5-71] -
praeesstorhptispenthiN-Rik] a) where R2 is \--j and R' is hydrogen or
halogen, reacting a compound of formula R~ X'-N N O HNJ Il 4~c Rs

R5 wheirgin [E:Mand Ridoimaehassdalingmh i daiolywith g chloride of
forsula; eioRLE L asten R AL saigpled flom ~C(OFR12, -S02-R13 or
-S%ﬂgZﬁa@ZS and_ 2R75 R nd R15 are as defined in claim 1, to

macey

obfain a compound of formuia FFQ%“?"IQ N O R11"NN Y- I-A R5 R3
R5R rein X, Y, %1 R' gwkd[lRu are as defined in claim 1, or b) where
R1is - ?R{[Péé‘ﬁ@ r“’&?ﬁ‘ﬁ FoReRe < AarbgeiRcted from the group

consisting of:

ﬁl IIEP2005/011176

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

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

2~phenoxymethy1-1—(4—triﬂuoromethoxywbenzyl)-1H~indole—5ncarboxylic 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—12‘iﬂuommethoxy—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.



reacting a compound of formula0 R'OO XR'\N/N O 0 WO
2006/045478 PCT/EP2005/011176 -96 wherein X, R7 and R10 are as
defined in claim 1, in the presence of sodium hydride with a bromide of

%%@9555@ R4 YV R Brwherein Y and R3 to R6 are as @%fiﬂ?fqdﬁkﬁﬁ'ﬁk
1, to obtain a compound of formula OO ~\X7-NOOI-B Rs/Rab5 ft4

and optionally reacting this compound, aftér transforming it into the free

acid, wi n amine- of f -NR8R9 i r
efined Th AR il o S b O A AR AR By o

0O 6l9ims YR REPEPHAEIRTATRNSnd R3 to R9 are as defined in claim
1, or WO 2006/045478 FfI{EP2005/611176

—N N—-R"
\_/

reacting a compound of formula
R' X R
O
saafaY
HN\) 1
Y=

RE"\/R"’

R® r*

a) where R*is and R! is hydrogen or halogen,

wherein X, Y and R! to /7 are as defined in claim 1, with a chloride of formula
CI-R" _m

wherein RM is selected from —C(O)-RY, -§0,-R* or ~§0,-NRMRY and R, RV,
R* and R” are as defined in claim 1, to obtain a compound of formula

UL
N
AP o)
R /N\) v 1-A
R'a \ / R3
R® r*
wherein X, Y, R! to R” and R are as defined in dlaim 1, or

b) Where Rlis —C(O)-NR*R® or -C(0)-OR* and R*is hydrogen,

reacting a compound of formula

O

410G
R
~0

x\ R’ v
g e



-97 c) where Rl is -C(O)-NR8R9 or -C(0)-OR10, R2 is hydrogen and Xis

N, reacting a compound of formula R7/ O O O WOO (NHR3VII1 00
wYdGodA8swvbherein Y, R3 to R7 and R10 are as defined in clggail[g.ﬁgb%%”ﬁ
presence of an add to obtain a compound of formulaO R1I0N R7 N

I-D YRR3 R5 and and optionally reactmtfthis compound, after
transformin f e acid, n_amine of th formula H-N

Vi Whergillq% g\ afr?é &s éNgﬁe% (:Iz;tﬂfrlnml1 {5 obt fﬁseangggsgun
forkitha by eid ‘?\P ‘?IPQ‘SIT\I O 0 I-E 4~x R3 R5 R4 wherein Y and R3 to

RO are as defined in claim 1, - 98 and, jfdesired, converting the resulting
tically acceptable salt thereof.

O
I-B
N — .
5] 3
R \ / R
R® R?

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 claim 1, to obtain a compound of formula

BJ@E\H@

\/R

wherein X, Y and R® to R? are as defined in claim 1, or



25. Pharmaceutical compositions comprising a compound according to
any of 5 claims 1 to 23 and a pharmaceutically acceptable carrier and/or
adjuvant. 26. Compounds according to any of claims 1 to 23 for use as
wWieeiarewiegactive substances. 27. Compounds according -gppabetaing
1 to 23 for use as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are assoctdted with 10 modulation of the
CB 1 receptor. 28. T Qf.eom gceiding 10 ims 1to
23 for SO B AEH B N oA e e L e aar
propHingrisohpsedidaRidh are associated with the modulation of
C131 receptors. 29. The use according to claim 28 for the treatment
and/or prophylaxis of eating 15 disord §, obg diabetes type Il or non
insulin dependent diabetes (NIDDgy, abuse apd/or dependence of a

substances, includig)g alcghol dependency“and fiicotine dependency.
R B
\O NH R ViI
4
N S

|
A 1L,
l RG

wherein Y, R? to R’ and R are as defined in claim 1, in the presence of an acid to

obtain a compound of formula

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

O
R N Y
oy

Jesale
. R

1B
Y—
(5] \ / RS
R® =

wherein ¥ and R? to R? are as defined in claim 1,



10

15

- 98 -

and, if desired, converting the resulting compound of formula I into a pharmaceutically
acceptable salt thereof.

25. Pharmaceutical compositions comprising a compound according to any of
claims 1 to 23 and a pharmaceutically acceptable carrier and/or adjuvant.

26. Compounds according to any of claims 1 to 23 for use as therapeutic active
substances.

27. 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.

28. 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.

29. The use according to claim 28 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.
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