15 AUG 2006 1- PHENYL- 2- HETERQARYL- SUBSTI TUTED BENZI M DAZOLE DERI VATI VES,
THEI R USE TO PREPARE DRUGS FOR TREATMENT OF | MMUNOLOGQ CAL DI SEASES The

i nvention concerns new benzi mi dazol e derivatives, their production ahb Aiselif
for preparation of drugs for treatnent and prevention of diseases that are
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benzi m RREHAREIRRUUSFORSREATMMENTOFTRNYROBOGICKI DiEAsgsnunber of cells and
ti ssue conpl exes that nostly comunicate w th each other via soluble
factors. It is known that many inmunol ogi cal diseases are triggered by an

i nbal ance of soluble inmune factors, for exanple, the cytokines (Msmann and
Cof f mann, Ann. Rev. Imrunol. 7: 145-173 (1989 Street and Mosmann, FASEB J.
5: 171-177 (1991); Lucey et al., din. Mcrobiol. Rev. 4: 532-562 (1996);
Powie and Cof f man, Trends Pharmacol. Sci 14: 164-168 (1993); Singh et al.
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chronic inflammatory intesti I seases or I Seases), can
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produced by phagocyte cells, |ike macrophages/ nonocytes, dendrites, B-cells
and other antigen-presenting cells (APC), and influences both the functi on
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pathogenesis of autoimmune diseases. Diseases that are characterized by T-cell-mediated

L

inflammatory reaction, like multiple sclerosis, diabetes, chronic inflammatory intestinal diseases
(inflammatory bowel diseases), can be mentioned, in particular. The cytokine interleukin 12 (IL
12) is produced by phagocyte cells, like macrophages/monocytes, dendrites, B-cells and other
antigen-presenting cells (APC), and influences both the function of natural killer cells (NK cells)
and that of T-lymphocytes. IL 12 can induce production of interferon gamma (IFNy) in both cell
types. T-lymphocytes can be roughly divided into two categories that are characterized by
expression of specific surface antigens (CD4 and CD8): CD4 positive T-cells (helper T-cells)
and CD8 positive T-cells (cytotoxic T-cells). The CD4 cells can again be divided to T-helper
cells 1 (Th1) and T-helper cells (Th2). Thl-mediated immune responses, in particular, are
associated with numerous immune diseases, especially autoimmune diseases, like: type I insulin-
dependent diabetes mellitus (IDDM), multiple sclerosis, allergic contact eczema, psoriasis,

rheumatoid arthritis, chronic inflammatory bowel disease (Crohn's disease, ulcerative colitis),




15 AU6 20 | upus di seases and ot her coll agenoses, as well as acute rejection
reactions in allotransplantation (host-versus-graft - allotranspl ant

rejecti on, graft-versus-host disease). It is known in interleukin 12 1tHatt PIE
pl ays a crltical role in regulation of the Thl response. Interleukin 12 in
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3:41-47 (2001), Amdt et al., Am. J. Respir. Cell. Mol. Biol. 22: 708- 713 (2000); Grohmann et

al., J. Immunol. 164: 4197-4203 (2000); Muraille et al., Int. Immunol. 11: 1403-1410 (1999)).

IL-12 also plays a role in inflammation with now unclear pathomechanisms (for example,

eclampsia) (Hayakawa et al., J. Reprod. Immunol. 47: 121-138 (2000); Daniel et al., Am. J.

Reprod. Immunol. 39: 376-380 (1998)).

In addition to interleukin 12 and INFy, other cytokines are also attributed a role in the
pathogenesis of immune diseases and systemic inflammatory reactions, like TNFo.. TNFa plays
a significant pathological role in infectious diseases (like sepsis, toxic shock syndrome (Tracey et
al., Nature 330: 662-664 (1987); Basger et al., Circ. Shock, 27: 51-61 (1989); Hinshaw et al.,
Circ. Shock, 30: 279-292 (1990); Waage A., Lancet, 351: 603 (1998); Cohen et al., Lancet, 351:

1731 (1998)), but also numerous other immune-mediated diseases.




2 15 AUU 2006 Corticosteroids, whose side effects, in particular, during

|l ong-termtreatnent often lead to interruption of treatnent, are often used
to treat IL 12-nedi ated di seases and to reduce the acute synptom of | HHdise](f
di seases. Activation of mcroglia represents a central step in the

infla ory event of alnpst_all, degenerative diseases of the central
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di sease, stroke, tenporary |obe epilepsy and tunors. EP 0 104 727 Al
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-positio d have ,a oup in_the 2-posjtion. Supstituents on the
benzene T A-SIQ?}?O%Chﬁﬁd@%ﬁéﬁh?gé)’%ﬁ? ik B@P@Hﬂ tiong e binisinice.
pryidyl qugygg?mém mg.,aggy}égﬁ@gg | kanedi yl -resi dues. Benzim dazol e
derivatives that can be substitlited in the | -position with an

al kanediylam do group, in the 2-position with a substituted phenyl or

heteroa[ﬁl group and on the anellated benzene ring with at least a
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pr epar atinRib#.activation of microglia are used to treat neuroinflammatory diseases, like AIDS dementia,
amyotrophic lateral sclerosis, Creutzfeldt-Jakob disease, Down's Syndrome, diffuse Lewy Body
diseases, Huntington's disease, leukencephalopathy, multiple sclerosis, Parkinson's disease,

Pick's disease, Alzheimer's disease, stroke, temporary lobe epilepsy and tumors.

EP 0 104 727 A1 describes benzimidazole derivatives that are not substituted in the 1-position
and have an alkyl group in the 2-position. Substituents on the benzene ring of the derivatives

include pyridyloxy-, pyridylalkyl-, pryidylalkyloxy- and pryidyloxyalkanediyl-residues.

Benzimidazole derivatives that can be substituted in the 1-position with an alkanediylamido
group, in the 2-position with a substituted phenyl or heteroaryl group and on the anellated
benzene ring with at least a substituted alkoxy, alkylamino, alkylsulfonyl and alkyl sulfoxide
group are also described in WO 01/21634 Al. It is stated that these substances can be used for a

variety of possible indications as an active ingredient in drug preparations.
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in the | -position and a phenyl or heterocyclic group in the 2- positTlgﬂupq[ﬁﬁ
mentioned in US-A-5,552,426. The anell ated benzene ring of the v
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Benzimidazole rings that are used for treatment of cystitis are also mentioned in WO 97/33873
Al. These compounds can have phenyl, naphthyl and unsaturated heterocyclic groups in
position 1. The derivatives can be substituted in position 2 with alkoxy, phenylalkoxy,
naphthylalkoxy, heterocyclo-alkoxy and unsaturated heterocyclo-alkoxy groups. The benzene
ring of the basic framework of the derivatives can be substituted with nitro, alkanoyl, amino,
alkyl, alkoxy, cycloalkyl, heterocyclo, unsaturated heterocyclo, halo, alkylthio,
hydroxyalkylidenyl, hydroxyalkylidenylamino, aminoalkylidenyl, aminoalkoxy, hydroxyalkyl,

heterocyclo-alkoxy, aminoalkylideny! or trifluoromethyl groups.

Condensed 5-membered heterocycles, for example, substituted benzimidazole derivatives, are
mentioned in EP 0 531 883 Al, in which these compounds, according to the general description
of the compounds, are substituted in position 1, preferably with a substituted alky! group, and in

position 2 with an O-alkanediyl, S-alkanediyl, NH-alkanediyl, N(alky!)-alkanediyl, SO-



position 2 with an O al kanediyl, S-al kanediyl, NH al kanediyl,

N( al kyl ) -al kanediyl, SO 4 15 AUG 2006 al kanedi yl or SQ2-al kanedi yl g;roM@. 0
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Berry, Dhrdmbichewsasr, P. L., Kaszniak, A W, Zali nski, J., Cofield, M,
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The compounds known for treatment of immunological diseases, like steroids, ofien act on
several factors in the immune system and, in so doing, trigger numerous side effects. The task is
therefore to furnish substances that inhibit cytokine activity based on their microglia activity,

without triggering serious toxic side effects.

The problem is solved by new benzimidazole derivatives according to Claim 1, and also by the
use of a measurement benzimidazole derivative according to the invention to prepare a drug for

interruption of IL 12 and INFy production in cells of monocytes origin or T-cells and NK-cells.

Because of their capability of interrupting production of IL 12 and TNFa in
monocytes/macrophages/dendrites and IFNy production in T-cells and NK-cells, microglia
inhibitors are suitable for treatment of numerous diseases that are triggered by increased
production of cytokines, like TNFa,B, IFNy, IL-2 and IL12, like inflammatory diseases not

based on neuroinflammation, autoimmune diseases, allergic and infectious diseases, toxin-




production of cytokines, |like TNF(err),(err), IFN(err), IL-2 and ILI 2, like
i nfl ammatory di seases not based on neuroinfl ammation, autoi mune di SIERABE 2006
allergi'c and infectious diseases, toxin- 51 5 AUG 2006 i nduced

i nflammations, pharmacol ogically triggered inflammation reactions, as well

as pat hogm(lgéd)llng r tions of now ncI ear
origin. The bengl:nﬁf'h gﬁz{séﬁjﬁ&ﬁ%??lbgfcgﬁ e?gggr\t?e ﬂan%ﬁ%]qn rﬁf%lé’n@eaﬁévre structure
formul a pathophySiologically-rel&ant BrfRninaioRlreadtiBny\b¥i ol uidlead8Agines a phenyl group,
optionally substituted with up to three of the follow ng™  substituents,

i ndependent|y of each other: F, CI Br, J 4404 OR OCOR, 4 4 SR4, SOR ,
SO2R NRAR r d acent s bstituents on R together
forma @I&P@%Hz%&ﬂéva&-ﬁs V8rthe r@ﬁ? R W‘H@ nmonocyclic or

bicyclic 5 - 10-nenbered heteroaryl group with I - 2 hetero atons, chosen
fromN, S, and 0, optionally substituted vvith up to two of the foIIovvi ng
substituents, independently eacl‘N ot her: Br, J 414
R’ \>-R= ()
B-A-0
R‘
in which:

R denotes a phenyl group, optionally substituted with up to three of the following
substituents, independently of each other:
F,CL Br,]
OH, OR*, OCOR?,
SR®, SOR?, SO,R",
R*
NH,, NHR, NR*R*
ot two adjacent substituents on R’ together form a -0-CH,-O-, -O-CH;- CH;-O- or -CHa-
group,

R denotes a monocyclic or bicyclic 5 - 10-membered heteroaryl group with 1 - 2 hetero
atoms, chosen from N, S, and O, optionally substituted with up to two of the following
substituents, independently of each other:

F,CI, Br, ]

OH, OR*, OCOR*
CORY,

SR*, SOR?, SO2R’,
R




OH OR OCOR 4 COR 4 4 SR4,SOR SO2R R 4 6 15 AUG 2006 or two adj acent
substituents on R 2 together forma -OCHR-0O0, -OCH2- CH2-O or CHﬁ 2006
CH2- CH2-- group, ,R3 denotes H, OH or O Cl-6-al kyl, R4 andR 4" i ndepe éenMﬂ
of each other, denote Cl-4-perfluoroal kyl or Cl-6-alkyl, A denotes a

C2- 6-al kyl en | I 5t iLth ~,0 3a|k NH2,
NHE CL- 3. 2 kyFO Ja§8§}sli§ﬁq%‘%“¥5aﬂﬁﬁM%’ééfﬁ%%gﬂﬁ?(@i??ﬁg@g%% OROH X oo
COOH, CONH2, (CH}NEWQgroﬁm\IHRS, CONRSR5', each bonded to a carbon atom of

group A, R and R', independently of each other, each denote a group chosen
fromthe group conprising Cl-6-alky, C2-6-alkenyl, C2-6-al kynyl, in which a

C-atomc be S02, NH, N-Cl-3-al kyl or
N-Cl-3-a kano':1 nggg?fgﬂ_t Efcbgb’aﬁ %EﬂEdl yl - C3-7-cycloal kyl ), in which one ring

menber |n a flve nmenbered cycloal kyl ring can be a ring Nor ring O and, in
a six- , seven-nenbered cycloal kyl ring, one or two ring elements can be
ring N &nfmdﬂ wideperBlentiy nfcachmthvinj dehote Gk 4 spierftnoko Ak s (g galkoht i onal Iy be
substituted with C 1 -3- alkyl or Cil-3-al kanoyl, and al so

(C0- 3- al kanedi yl - phenyl ) and (CO-3-al kanedi yl - het eroaryl), in which the

het er oaryl gr | e

het er oat%ms &ﬂgtgﬁd \(é%()@l% %b@d%@(}ﬁp} g%‘%ﬁg“ﬁﬁ%gﬁ rti @H Poé‘vi%ﬁa\ﬁgﬂ NHP’ t he
af orenment i oneIdHé(hszallkﬁnN(@lyﬁhlﬁﬁll)%yhd B(OUREKERT, SRl C@q )|y be substituted
with two groups, chosen fromthe group conprising C2F5, OH,

O Cl1-3-al kyl, NH2, NH C1l-3- alkyl, NH Cl-3-al kanoyl, N1( Cl- 3-al kyl ). 2,

N(C1-3- agkyl )cfeggfe?C@d(ﬁ,r@éNHz, W&HRS , CONR’R’, each bonded to a carbon

atom of group A,

R’ and R’ independently of each other, each denote a group chosen from the group comprising
Ci6-alky, Cz¢-alkenyl, C;.¢-alkynyl, in which a C-atom can be replaced with O, S, SO,
SO;, NH, N-C3-alkyl or N-C,.;-alkanoyl, also (Co-3-alkanediyl-Cs.7-cycloalkyl), in
which one ring member in a five-membered cycloalkyl ring can be a ring N or ring O
and, in a six- or seven-membered cycloalkyl ring, one or two ring elements can be ring N
and/or ring O atoms, in which the ring N atoms can optionally be substituted with C.s-
alkyl or C;-alkanoyl, and also (Cy.3-alkanediyl-phenyl) and (Cg.3-alkanediyl-heteroaryl),
in which the heteroaryl group is five- or six-membered and contains one or two
heteroatoms, chosen from the group comprising N, S and O, in which all the
aforementioned alkyl and cycloalky! groups can optionally be substituted with two
groups, chosen from the group comprising CF3, C;Fs, OH, O-C,.;-alkyl, NH;, NH-C, 3-
alkyl, NH-C;.3-alkanoyl, N(C,_-alkyl);, N(C,_3-alkyl)(C;.;-alkanoyl), COOH, CONH;,
and COO-C, ;-alkyl, and all the aforementioned phenyl and heteroaryl groups can
optionally be substituted with up to two groups, chosen from the group comprising F, Cl,
Br, CH;, C;Hs, OH, OCH3, OC,Hs, NO, N(CH;),, CFs, C5Fs and SO,NH,, or R® and RY,
together with the N-atom, can form a five- to seven-membered heterocyclic ring that can
contain another N- or O- or S-atom and can be substituted with C;_4-alkyl (Cg.o-

alkanediyl-C, .s-alkoxy), C,4-alkoxycarbonyl, aminocarbonyl or phenyl




and COO- Cl-3-al kyl, and all the aforenentioned phenyl and heteroaryl groups
can optionally be substituted with up to two groups, chosen fromth$ gﬁlﬁ%
conprising F, O, Br, CH3, C2H5, OH, OCH3, OC21715, NO2 N(CH3)2, C173 0o
C2175 and SO02NH2, or R5 and R5', together with the NNatom can forma
five- to seven-nenbered heterocyclic ring that can contain another N or O-
or S-atom and can be substituted with Cl -4-al kyl (CO 2-

al kanedi g8 wdlllasAhéit kpticyor, geGrefricabdiney GAIRRMMrc B GGRERAELL QY RPARYbIe7 15
AUG 2006 as well as thelr optic or geonetric isonmers or tautorrerlc forms or

phar macei#ltf.cal |y applicable salts, in which the follow ng conpounds are

rul ed out ri d| n | ) - 1H benzi m dazol - 6-yl ] oxy] hexanoi c
aci d, 6‘"["{*&%‘&‘%%@?""2‘“%8‘?@2@‘? S@FF—‘??VI()&lH benzi m dazol - 6- yl ] oxy] hexanoi ¢
acid. Conmpounds are preferred, in which Rl is a phenyl group, optionally
substituted wwth up to two of the fol I owi ng substituents, independently of
each ot hief[1-phenyli2-(pOrdieR-yl ) QECRerkimidRz01-Rylgex vilvexasslt agignt substituents on
R together forma -0-CH2-0- or CH2- CH2-CH2- group, Benzim dazole
derivatives, in which R 2 is a nonocyclic 5 - 6-nmenbered heteroaryl group

D b BB e Wﬂﬁqﬂf S By RIS osi i Cuents,

i ndependently of each other: F, C 04 4 R OCOR

Compounds are preferred, in which

R is a phenyl group, optionally substituted with up to two of the following substituents,
independently of each other:
F, CI,
OH, OR*, OCOR*
SR,
R or
two adjacent substituents on R’ together form a -O-CH,-O- or CH,- CH,-CH,- group,

Benzimidazole derivatives, in which

R’ 1s a monocyclic 5 - 6-membered heteroaryl group with 1 - 2 hetero atoms, chosen from
the group comprising N, S, and O, optionally substituted with up to two of the following
substituents, independently of each other:

F, CI

OR*, OCOR*

SR*, SOR*, SO;R",

R or

two adjacent substituents on R? form a -O-CH,-O- or CH,- CH,-CH,- group are

preferred.




S444 R SOR, SO2R R4 or two adjacent substituents on R 2 forma
-OCH2-0- or CH2- CH2-CH2- group are preferred. 8 15 AUG 2006

Benzi m-dazol e derivatives, in which R3is H, are also preferred. 15 AUG 2006
Benzi m dazol e derivatives, in which R4 and R4" -indpendently of each other,

are Cl- ZBgﬁzr1 V\E%ﬁv"{ﬁgeg‘&%ﬁ?‘%‘ky are also preferred. Benzim dazole

derivatives, i ndependently of each other, are

Cl- 6- al ky, |n WhICh a carbon atomcan be replaced with 0, S, SO S02,

C3- 5- cyclﬁal kyl - CO- 3-al kyl ene, in which one ring nenber in a 5- rrerrbered
ring canfbe aif HNastalsmpwfertede ring nitrogen optional |y being substituted
with Cl-3-Ayl or Cil-3-al kanoyl, CO-2-al kyl ene (5-6-nmenbered heteroaryl with
1-2 heteroatons fromN, S and 0) in which all the aforenentioned al kyl and

cycl oal KBknAhRI4PSIe Y6@PatRes slﬁlgq.g, dtuted with CF3, OH, N112, NH Cl-3-alkyl,
NH- C1- 3-al kanoyl, N(C1-3-al N( C1- 3-al kyl ) (C1- 3-al kanoyl) COOH,

CONT712, and all the af orenent i oned het eroaryl groups can be substltut ed

with ong,or |tuentsfromthe group consisting of F, CH3,

C21- 15, @xﬂ%’ k@@‘fﬂ@ J cafty of egghpthesy arrCs.o-parflureralk . dget 4lkyl, wmhomrm“emdrogen
atom can forma 5-7-nenbered heterocycle that can cotain an additional
oxygen, nitrogen or sulfur atom and can be substituted with Cl-4-alkyl,

Cl- 4- al kBetiotaZolekkiVativas,én db&kd preferred. Benzi ni dazol e derivatives, in
which Ais a straight-chain C3-6-al kyl ene, are preferred.
R and R’ ', independently of each other, are C|¢-alky, in which a carbon atom can be replaced
with O, §, 80O, 8O;, C3.5-cycloalkyl-Cy ;-alkylene, in which one ring member in a 5-
membered ring can be an N or an O, the ring nitrogen optionally being substituted with

C,.3-alkyl or C,.3-alkanoyl,
Co-2-alkylene (5-6-membered heteroaryl with 1-2 heteroatoms from N, S and O)

in whic1 all the aforementioned alkyl and cycloalkyl groups scan be substituted with CF,
OH, NH,, NH-C 3-alkyl, NH-C.3-alkanoyl, N(C;.;-alkyl);, N(C|_3-alky!)(C,.s-alkanoyl),
COOH, CONHj, and all the aforementioned heteroaryl groups can be substituted with
one or two substituents from the group consisting of F, Cl, CH3, C,Hs, OCH3, OC,Hs,
CF3, CyFs,

or R® ard R®, together with the nitrogen atom, can form a 5-7-membered heterocycle that
can conain an additional oxygen, nitrogen

or sulfur atom and can be substituted with C;4-alkyl, C,_4-alkoxy-Cy.,-alkyl, are also
preferred.

Benzimidazole derivatives, in which

A is a straight-chain Cj¢-alkylene, are preferred.




9 15 AUG 209 Benzim dazol e derivatives, in which Bis COOH or CONH2, each
bonded to a carbon atomof group A are preferred. The follow ng 15 AUG 2006
benzi m dazol es are particularly preferred: :
6-[[I-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
acid

S5-[[I-(4-rmethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl | oxy] pent anoi ¢

acid Benzimidazole derivatives, in which
4-1[1-(4-met hyl phenyl) - 2- (3 pyridinyl)-1H benzi m dazol-6-yl ] oxy] butyric acid
6-[[1-(4-nethyl phenyl )-2-(4- pyr| di nyl ) - 1H benzi m dazol - 6- yl ] oxyj hexanoi ¢
acid 6- b[ I -( 66361[1 Wt) -(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
aci d

| - (4- | -6-yllo ent anoi c acid
i % % I - E4 ot %“‘3?2&‘3‘4“)‘°%°§*§’°¥‘E?ﬁ§ %‘ PR ERIIARE 0 - 6-v1] oii} butyric acid
5-[[1-phenyl -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi ¢ acid
4-([I-p -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] butyric acid
6-[[1I- phg’i‘fy ”QW(I!?»Q@H?’@H Jado %Hf%léﬁﬁﬂﬂr@fébaﬁf@fﬂ'@dyl ] oxy] hexanoi ¢ aﬁl d y

h H b exanoi c aci
g H: gjﬁ ropﬁ@ﬁ“ riy"l%i-% -pt Ilg%ﬂ%{% e oﬁgédyjiogp/]rgx%:} }ipent anoi ¢ aci d
- [[1- (45 |1L(ﬂrrﬂéihﬁpls{ér)y1)22 {Sppdinghnys- ﬁe&hhxlaﬁﬂﬂ%f@llﬂﬁﬂﬂen@mbﬁc]ag?ﬁy] hexanoi ¢
aci
5- [ | - (440l 8rogsheinhenylp2-(Bppyding) nyi-henkimidersticryl thecyfbut frioydcldxy] pent anoi ¢
101 - o g dh b s i e es el M aargacia.
2-

ﬁl—%gl rret& gz%iﬂégl)}? h%nyﬂ-‘h@?—ﬂﬁ%l)d ﬁﬁ%‘éﬁ{z‘?“? gf(y‘%m@ﬂ%{aﬁ ?Cal %H— benzi m dazol- 6
-yl ] oxyf] tléx{émaethylphenyl)-2-(3-thieny!)- 1 H-benzimidazol-6- yl]oxy]pentanoul: TlCld I
?WE)E phol fﬁﬁr}xgﬁq@%h@ %Zﬁgﬁ’};eny I n}; lb)enz]irl;ll-ldaiglzé g}]ggf]glltygc%mdoxy -
N-

N et hyls. ﬂ}%\éhgpﬂgzt-%fﬂj%ﬂyﬂhﬁ%kﬂz&iéﬁo PY 518k kabi Rg@2zi m dazol-6-yl 1 oxy] hex
[[1-(4- reflhyihetrd(3-thzer(yB- DY biestiimydazoLétyllenybityHaaeli - 6- y! ] oxyj hexanani de
6-([1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid
6-[[1-(4-fluorophenyl)-2-(3-thienyl)- 1 H-benzimidazol-6-yl Joxy]hexanoic acid
5-[{1-(4-fluorophenyl)-2-(3-thienyl)- 1 H-benzimidazol-6-yl Joxy]pentanoic acid
6-{[1-(4-fluorophenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-ylJoxy]hexanoic acid
5-{[1-(4-fluorophenyl)-2-(3-pyridiny!)- 1 H-benzimidazol-6-ylJoxy]pentanoic acid
5-[[1-2-(3-pyridinyl)- 1 H-benzimidazol-6-yl]oxy]pentanoic acid

4-{[1-2-(3-pyridinyl)-1 H-benzimidazol-6-yl)oxy]butyric acid
6-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-yl]Joxy]hexanoic acid

N-(3-methoxypropyl)-6-[{ 1-(4-methylphenyl)-2-(3-pyridinyl)- 1 H-benzimidazol-6-
ylJoxylhexanamide

6-[[1-4-methylphenyl)-2-(3-pyridinyl)- 1 H-benzimidazol-6-yl}joxy]-1-morpholin-1-ylhexan- 1 -one
N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-yl]Joxy]hexanamide
N,N-dimethyl-6- [[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]hexanamide
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-ylJox y]hexanamide

N-cyclopropyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy}hexanamide

10




6-[[I|-(4-nmethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl | oxy] hexanam de
N-cycl opropyl -6-[[ |- (4-net hyl phenyl)-2-(3-thienyl)-1H benzi m dazol - %nﬁl
hexanam-de 10 15 AUG 20F N-nethyl-6-[ [1-(4-nethyl phenyl)-2 -(3 -thi ﬁ))%
| H-benzi m dazol -6-yl] oxy] hexanam de 6-[[1-(4-nethyl phenyl )-2- |

Hb | ht

N (2 ec bt s phep L AV BAAG o Qg

H benzi nb- ﬁdz(@lmﬁhy]ph&rgbk)/i p%@ﬂmﬁﬂ%l@rylﬁxg]egﬁﬂumm&ggdlg 3- %l)hexatl) loone]
Zi zol -6-yl Xy

[1-(4 rrethlphenl ridin
pent anan@fﬂg m°$h0XYF th)" 'Hl rfétnwmdnéwl))?—-@ -pBidigyl)-dHrbehyimidazol-6-

ELFFPZI(EI%E%%P%H%HW%HJ?? ?R:’ag}];’?;a_l H benzi m dazol 6- yl ] oxy] hexanoi ¢ aci d.
S Enen L ama B (SRAISR ) O ShD) AR EORRL Doy peli e e

af orement i oned ounds, ‘especr al ases of
t he benzi- [fnldéilmftthylgbeny%ai-(}/-pgndlapla{lfﬁbmlmldaidl% yl]nx@]ﬁehﬁﬂammlad al so the

salts of c, acids of the derivatives according to the invention
with bas(é&? (%Y%ghﬂﬁa?w)di'ﬁ%ﬂée@ | Hbenzmadagekenylprghexdneisacidavent i on can
have one or nore asymmetric centers, so that the conpounds can occur in
several isoneric forns. The corrpounds of formula | can also occur as

t aut onmerEhe Ertneaveomncludss tiep lg&idlbgicdlwlﬁnbl?@ﬂtd STROAfoRIInHiSRed NCl udes
all possible i sorrers i ke E- Z-isonmers, S- and R-enantioners,

di ast er eomAoYnds; genserglly dhe fmrmsaltﬁpinunogsn bases hithe benzmnldadmlngemwelvcaut omeric

e ooy B BeR PR Ry S RS et B st e G AR o

separ at etle apemtisH wigh basekhe usual nethods, |ike crystallization,
chromat ography or salt formation, into the enantioners or E/ Z-isoners. The
het eroaryl groups cont ai ned in the benzi m dazol e conpounds according to the

i nventi 0@2@?? gns r E%fromflve r ten frarrevvork atons and can .contain
one or t Ggigidazole, Va Fdcerrding dadhedprentiop gamhavsione A1 mopgasymmglriang

sul fur (c%hterﬁéélfﬂa fie c%fnp%ﬁﬁﬁé%éﬁ ob&urh é%‘/ref%f'l‘ Bt Potn %@ cB gBﬁ’ﬁdﬁ'of oL Y1
furanyl, imdazolyl, thiazolyl, isothi azo , oxazol yl, xazol
pyrazol yII ganpispicdyir, aspgmomelts; stgﬂeo 1spmeeszorrgebmamb 1wﬁerdafhmmhrentnon also includes
all possible isomers, like E- and Z-isomers, S- and R-enantiomers, diastereomers, racemates and
mixtures of these, including the tautomeric compounds. All these isomeric compounds, even if

not expressly mentioned, are a component of the present invention.

The i1somer mixtures can be separated according to the usual methods, like crystallization,

chromatography or salt formation, into the enantiomers or E/Z-isomers.

The heteroaryl groups contained in the benzimidazole compounds according to the invention are
constructed from five or ten framework atoms and can contain one or two hetero atoms. Hetero

atoms are oxygen (Q), nitrogen (N} and sulfur (S).

Examples of monocyclic heteroaryl groups are pyrrolyl, thienyl, furanyl, imidazelyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl and pyridazinyl.

11




Il I 1 S AUG 2006 Exanples of a bicycle heteroaryl group are indolyl,

I soi ndol yl, benzot hi ophenyl, benzofuranyl, benzi m dazol yl, inda20|y|19AU52%6
qui nol yl-, isoquinolyl, phthalazinyl, quinazolinyl, cinnolinyl, v

qui noxal i nyl, naphthyridinyl. If the heteroaryl group is part of R, bonding

2 oo AT 885 e SELOBR0 B ] Moy AR, oo

be bonded arbitrarily to the'b franewo anot

group, fbﬂnzmmdamﬂ)é indazoyl, qurolgk, isbqpiyiviyiliphyHalaz@s], uinazoliml Rigdkhylor as

1-i m dazol. Al k ro%ps C be straight-chain or branched. Exanples of
al kyl ‘Bﬂ%@‘ alipy, %ﬂhﬂw inyl. haﬂhe hcterﬁawﬂ)gmup.1%Wfdbybondmmtwpf theer t - but yI ,
n-pentyly, t neo- pentyl, n-hexyl, sec- hexyl.
Perfluorlnateggﬁn%&%gm£§%LCB8$% 'y CF3 and C2F5. Cycloalkyl groups are
understood to nean preferably cyclopropyl cycl obutyl, cyclopentyl,

cycl ohexyl or cycloheptyl. The followi ng can be nentloned of exanples of
sat ur at ddetproast geopps can be b&g@eﬂb arbatsardy ¢d ﬂnalbktgmmldmmlla besie frameworleortmmbtieo

atons: pi er|d|ne di n rtrahydr ran nDrthI|n pi perazine,
hexahydr%g Eey 21’5a3r ‘gpgn%pﬁle% 19?&%]’?6]54 s 1Ny lpi per azi ne,
2- nethoxynethyl pyrrolldlne pi peri di ne- 4- car bonam de, thi onorpholine,
t hi azolidine, in which coupling can occur via optionally present ring

N- at ons. Arkrybgrbni)d awnibegtraight-teimenbrianched, Eaaxﬁfyreﬁbgilkylcgi@hp% A0f ml@t‘rﬁ}rl]f’eh%ﬂi n-
al kylene for Awith up to six C _ atons: ethyl ene, propylene, butylene,

pent yl erfEOPHeRgPEIYL, nabmylaregbbutyl, ﬁéteﬁwl,@?h?ﬁéﬁ]e ter{-PﬂmElt pea-pansyl, n-hexyl, sec-

| - met hyl}ﬁf‘g pyl ene, 2-nethyl propyl ene, |-nethylbutylene, 2-nethylbutylene, |-
et hyl butyl'ene, 2-ethyl butylene, |-nethyl pentylene, 2-nethyl pentyl ene,

3- nethylpentylene as well as simlar conmpounds. A can be disubstituted,
preferably nonosubstituted, with OH NE2, NE-Cl-3-alkyl or N-HCl - 3-

al kanoy| Perflyoryated atkvinarg preferably CF; and C2F5

Cycloalkyl groups are understood to mean preferably cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl.

The following can be mentioned of examples of saturated heterocyclic rings or as cycloalkyl
with one or more hetero atoms: piperidine, pyrrolidine, tertrahydrofuran, morpholine, piperazine,
hexahydroazepine, as well as 2,6-dimethylmorpholine, N-phenylpiperazine, 2-methoxymethyl-
pyrrolidine, piperidine-4-carbonamide, thiomorpholine, thiazolidine, in which coupling can

occur via optionally present ring N-atoms.

The following can be mentioned as straight-chain or branched alkylene for A with up to six C-
atoms: ethylene, propylene, butylene, pentylene, hexylene, and also 1-methylethylene, 1-
ethylene, 1-methylpropylene, 2-methylpropylene, 1-methylbutylene, 2-methylbutylene, 1-
ethylbutylene, 2-ethylbutylene, 1-methylpentylene, 2-methylpentylene, 3-methylpentylene, as

well as similar compounds.

A can be disubstituted, preferably monosubstituted, with OH, NH,, NH-C,_;-alkyl or NH-C, ;-
alkanoyl,

12




The physiol ogically conpatible acid salts of nitrogen basis of the
benzi m dazol e derivatives according to the invention can be fornmed w.th

i norgani-c and organic acids, for exanple, with oxalic acid, lactic ééﬁ%ﬂGZWE
citric acid, fumaric acid, acetic acid, naleic acid, tartaric acid,
phosphoric acid, hydrochloric acid, hydrobromc acid, sulfuric acid,

p-tol uenesul fonic acid and nethanesul fonic acid. The inorganic or organic

b - f i.on of. physi ol agi cal patj b e sal
o s sui The e SR 8 MRl SRy efoP G dapE of Be bR ledeBlOet ¢ aci a
groups, ddckeling tsahd inventibh@4h 86 fornRANAR Rbigdnie A UPARACRRL B5 slatipIBXdioxi de,

al kaline earth %droxi_de_s,. | i ke cal ci um hydroxi d?, al'so ammoni a, ‘as wel |l as
am nes, 9%ake agifdhlaet aeid, sdric diidt fuaroicanidnacetit néidf haleiel safd, Retaric acid, phosphoric

N-net hyl gl ucami ne and .t.ri s- (,hydr oxypet hyl ) - net hyl am ne. The conpounds of
fornul a ﬁ%“r’ﬁ'ﬁ%f’ﬁo%F?‘Ga[ft}id&gp%‘?’"crﬁ%gga\r}w 3t pppbeuesulionic seidiander | eukin 12
(re 12)m@m%gsﬁl}t{ﬁﬁ@§&9n y (IFNy). The invention therefore al so concerns the
use of a conmpound o formula I, as well as its optical or geonetric isoners

or their tautoners or physiologically conpatible salts, for preparation of
treatment or prevention of a disease associated wth mcroglia

a drug fgor
acti vat iﬁW, INQIERRIE O PTEANIE basesdhaiare knaygefos formatiow of phrysivlagi¢ably compatible 2aland

| FN 0 | ' it kin 10 (IL-10).. In. f _
vars ant 2% FR0 shifibld BOUAL 1B ORI GRS Ropsiielhbfirpovic i Bt B¢ HEn
t r eat mertiydedxiddh; expedialipsidaing dnd sotaatin hldroliad, dicink =imedh a6 deammp eliggical

di sease, %nd,non-T-ceI | -mediated inflammatory reactions. In particular, the
conpound¥Eids: alspgmimenia as well apaimdtes dike atheadlamine, gieipaoBnmind trghinotamine,

i nterrupgi . . I NF(err roduction.in cells of nonocytes origin
or T- Cgﬁﬁgmgﬁ@“hkP%%| QGwégggrxgﬁcﬁw ﬂpahﬁﬁgﬂptity of interrupting

production of IL 12 and TNF(err) in nonocytes/ macrophages and | NF(err)
production in T-cells, the conpounds according to the invention are

sui t abl el fegomposedsrafifernasla hinbirivagivaiioesfesrdghaandpeductigoetiadribykin b2 (kased
producti8$ qﬁ. okin8§ Lo exanpl e, TNE(err),(err), IFN(err), IL 2 and IL
12, |ike AP T UENg L 2 Ehesnveriion’ therefofroalshepnsems therisg o6 e spmanwnstafon,

| R S oV RGE TR A ebR PR
ot e s s B O RO SO % BB AR R of MAAENES e

as pat hopippsblelsalts, 6alpreparaion\cdatdrigfor aumicar or freaatib® B6a fsceWsdbottegar
origin. 1 . . _— : .
g w1:t5h microglia activation, especially a disease triggered by overproduction of IL 12 and IFNy

and for induction of interleukin 10 (IL-10).

In a preferred variant, the compounds according to the invention find application for treatment of
T-cell-mediated, especially Thl-cell-mediated immunological disease, and non-T-cell-mediated
inflammatory reactions. In particular, the compounds according to the invention are used to
prepare a drug for interruption of IL 12 and INFy production in cells of monocytes origin or T-
cells and NK-cells. Based on their capability of interrupting production of IL 12 and TNFa. in
monocytes/macrophages and INFy production in T-cells, the compounds according to the
invention are suitable for treatment of numerous diseases that are triggered by increased
production of cytokines, for example, TNFa,3, IFNy, IL 2 and IL 12, like inflammatory diseases
that are not based on neuroinflammation, autoimmune diseases, allergic and infectious diseases,
toxin-induced inflammations, pharmacologically triggered inflammatory reactions, as well as

pathophysiologicaily relevant inflammatory reactions of now unclear origin.
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15 AUG 2006 Exanples of inflammtory and autoi nmune di seases are: chronic
inflammatory intestinal diseases (intestinal bowel disease, Crohn's Fssﬂﬂﬁﬁlﬁ
ul cerative colitis), arthritis, allergic contact eczem, psoriasis,

penphi gus, asthma, nultiple sclerosis, diabetes, type-1 insulin-dependent

di abetes nellitus, rheumatoid arthritis, |lupus diseases and ot her

col | agenoses, Graves' disease, Hashinpto's disease, graft-versus-host

di sease EehpldsaTiHAithatbs) &ﬁtdu%nmﬁxﬁ@gﬁgfs%s Ne: ArbHt HiFmbh REEChleSR and
toxin-triggered and i schém a-triggered diseases are. sarcoidosis, asthng,
hyper seriiscasasdintasbnaibnivel diseaseriohn's degise,alladaik colngpireitiR, silvegils cortgoti C
shock syndrone, toxic liver fajlure, ARDS (acute respiratory distress

syndr oneF2°Ta% PIRRASISapemplagiisn astivga, mliiple sglerasts, digbates, txped ipsudin-dependsne,

mononucl ggsh - .H&fﬁ'] Lt s),:Qrgan . damage, fol | owi reperfusion.
An exarrpcﬁe o‘%%ﬁfwghgrnaco#%igih‘lg@ﬁ% ibﬁs&}%g% a%?‘l% rn?L’bltagg}?SSﬁ’ tdﬁgves 15ease,

pat hophy$ishinugo's disedse| @uresub-hostldi@ade dn&&raﬂ@?&é’iﬁ@&%ﬂse after

adm nistration of anti-T-cell antibodies, liKke 3. An exanpl e of

systematic inflammtory reacti ons of now unclear origin is eclanpsia.

Exanpl e eur.0j,nfl a ory dj seases assocjated with mcroglia activation
are Al D! x%%g)%&f f ‘?rglzgrrg]g?acﬁ‘(?tl%i”bd foxsrgpere F’@Jr’égl?eg?a@ IFHASCPADD di sease,
Down' s SYREIIAE, asthintal HSersdrSitiie PR AH; i SO i toxi

I eukenceﬁhal opataﬁy, arru?lfeirsbl e1 sgﬁe%g?ﬂslt?sggiﬁgi %@%klg&%aﬁd@é@é'f%’?gk‘p’é‘c

di sease shatkztysimere, oxiti beadalurstARRS (aduenpspiatory ldisresseyntiepsy, ehshyisianor s.

The inveg%‘i on theref orggal SO concer[}; t he use of the nmentioned
benzi mi FAZHETE- BT VIS 1pisstipnsy (for sxampiee monepucleesis cfulminatng:kepatitis) engan

pr event idaﬂmagé fotllla%% dhsgasgs. Appropriate mcroglia inhibitors according to
the inventi Oon are conpounds that achieve inhibition of mcroglia activity
of at least 20% and inhibition of cytokine activity of at |east 20% when

stimulated with the A(err)-peptide. The biol ogical properties of the
mi cr ogl i $¥PAIDN ofs Rhapmacclegicalbripaeeredindlamation aiithgathophisiplegisakistsnanceds one

bl ow a1 G5 Stpei s iRlpfualiod Bptlerich YRR, BEORT" Carpl & 20 how

inhibition of mcroglia activation can be neasured. The

An example of systematic inflammatory reactions of now unclear origin is eclampsia.

Examples of neuroinflammatory diseases associated with microglia activation are AIDS
dementia, amyotrophic lateral sclerosis, Creuzfeldt-Jakob disease, Down's Syndrome, diffuse
Lewy Body disease, Huntington's disease, leukencephalopathy, multiple sclerosis, Parkinson's
disease, Pick's disease, Alzheimer's discase, stroke, temporary lobe epilepsy and tumors. The
invention therefore also concerns the use of the mentioned benzimidazole derivatives for

treatment of these diseases and for prevention of these diseases.

Appropriate microglia inhibitors according to the invention are compounds that achieve
inhibition of microglia activity of at least 20% and inhibition of cytokine activity of at least 20%,
when stimulated with the AB-peptide. The biological properties of the microglia inhibitors can
be demonstrated according to methods known to one skilled in the art, for example, with the

investigation methods described below and in WO 01/51473,
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m croglia can then be activated by different stimuli, for exanple, with
A(err)-peptide ((err)-anyloid, Araujo, D. M, and Cotman, C. M, Braigm|g 2006
Res., 569, 141-145 (1992), with prion protein, cytokines or cell fragnments
[ Combs, C. K, et al., J Neurosci., 19, 928-939 (1999), Wod, P. L.,

Neur oi nf j;aig@aL i i ng Managenment .. Hyman Press (1998) ]

Sti mul at #on wk?lﬂéatlﬁgg %?@E?? rﬁg’&gﬁﬁ lgﬁ&cﬁ%&rﬁghﬂ%&wﬁ?%%&%%%Hdgi Shogi cal

si tuat i omidroglRl cah ehoiee MRtivale® i - aTale 239,9 R5ding to
the i nven': irggn, during est imr,rul a??gﬁfe\g\%@ﬁﬁﬁhg’ %&ag‘é’g%?‘ﬂgﬂg;’%%&ﬁg i n‘ﬁlg‘bi tion
of m crofrduo, &t M.yand Gotmann@i k.t Bram Rés., 1568y BIdL 145 (2897)v@ith @FoWbideih he
substance)g accor di to thg@i nvention |l eads to a strong reduction of

Oyt oki ne ot ol Taiments {Gombs. on K r @l ok Afepraser. . $15-9%9 G989 NRiodr P)L.
(easur el SR MIT XL AT 831515 bresSlfhol) T educe: secr et on

of reactive oxygen}nl trogen 1nterne mmatory factors are
al so equally inhibited. The in vivo efficacy of the substances according to
the invention was denonstrated in an MCAO nodel in rats. This nodel

si mul at eStimplatien with thef AR-peptidskerreIpunds ubtit pathephysimdagickl sigudtiontih & 1zheivest | on
reduce mi.croglja activation that occurs in acute brain | esions in the brains
of the %ffasal e thistestdhe substageesapeilingdo gednvantivnrduringsimubationvath, thé A6 -
exanpl e, - ' : nd_interleukin 12 .in Lipopolysaccharide

(Lps) - s lpdeaathebmn i ol BaRudints TubupehetoBshdath i fome

i nhi bi t sGbtasdes hecdh@ink S Bk lidkdkiibn feddPloAhb Ptutfion of i
(LPS)-stinul ated THP-gI cells. lTo demg)nst raFe tuhé neéf(g%?&%%l&t%ﬁgaghgg?ances
on T- cel fecegtipniax pramplé, of leMhapl ENFogmsasuestehyt EIOS A driuRBlECE:@dssioni S used.

The conmpounds acgor di ng to the invention inhibition INF(err) production of
per i pher ERLFEhAAE L EdRCHicstsYoR of Fegctivaex s aiFoseminigraediatasc Sevesal

phar naceiﬂhigflﬂiatcﬁﬁmfcﬁmaaﬁ Ogéal%ﬁ}i’ﬂﬂiﬁﬁﬁior more conpounds according to the

i nvention general formu as welT" as one or nore carriers. The 15 5
AUG 2006 pharmaceutical agents or conpositions of the invention are
prepared With ordinary solid or liquid vehicles or diluents and ordinary
phar macelf§ @arvogiticacy of Hhestbstarrgs aeapading tir the invientiornw abdemongtrated in an MCAO

model in rats. This model simulates the state of a stroke. The substances according to the
invention reduce microglia activation that occurs in acute brain lesions in the brains of the

animals.

Inhibition of cytokine production is represented, for example, by measuring TNFo and

interleukin 12 in lipopolysaccharide (LPS)-stimulated THP-1 cells.

The compounds according to the invention inhibit TNFo and interleukin 12 production in

lipopolysaccharide (LPS)-stimulated THP-1 cells.

To demonstrate the effect of the substances on T-cell activation, for example, measurement of
INFy secretion is used. The compounds according to the invention inhibition INFy production of

peripheral mononuclear blood cells.

The invention also concerns pharmaceutical agents that contain one or more compounds

according to the invention of general formula I, as well as one or more carriers. The
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the desired type of application with an appropriate dose in known fashion.
Preferred preparations consist of a formof admnistration for oral ;g5 AyG 2006
enteral - or parenteral, for exanple, i.p. (intraperitoneal), i. v.
(intravenous), i. m (intranuscular) or percutaneous adm nistration. Such
forms of adm nistration include tablets, filmtablets, coated tablets,

pi | I's, dRBEAcEYIcahagesor comppatiags ofdhe ipaentiongee prepared wathicddinaryiseld eyfiqué

gels, inj Sigquids. for exanple,. or |{.p., i.V., i.Mm .. Or percgutaneous
o eet gl Br SipeindSor ol RBRReirioah b feBheal ety inbteaiclls REprinado
supposi tthé desred Bpe ofbFislicatibl #than aﬁ%\%pﬁﬁg W¥detH EhoRh $RAIAL IPRfEE! ease to the
body the derivatives according to the invention according to their type

gr adual Ipyersrationecansist pfa foroweftadmnistraivarfor draiyenteraCappartreteral, fod dxampteabp.et s,
coat ed %g@lets an l%quids or other, known oral forns of admi nistration can
i

be used \HETABHUPRREDbY (LAY ERQUSh - B} KIBH%'H‘F%PlaEQrOJ!PeEF&Fﬁnﬁ‘i’léstqdﬁ’tlillé‘ﬁ?“qnn Suph s
case, 1t gl éﬁ%nﬁx‘ii?tratfo?lrif]%jh@é ﬁgle&c’ﬁpﬂ?atblett@%éf%t#e Bg[g:gs;,,ﬁilfgr@aﬁé‘lﬁé ,\égghé‘rgr edients

either in a short tinme an el easé emto ave epot

ef fect, csanishailves, lotiogs liqpk sliletsyAgs, gelsojcoudd Nqels, et dxumpleNer 651 BNt 4.0
the body is achieved. |In addition to the at |east one benzim dazole
der i vat i9F @Ercuigpecys sy et stee Aepotclomailike dnplantableprepaphionses evelliasal | y

conpat i -lers,;far. e, substances..for . adjustnen f ,the.rheol ogy
of "The. qvERdsRblos et Rl BT RAE indURE! PRBER o RelrRies T Rt rbutes
granul ataesOrdﬁl.Flwmtiﬁvqnhbﬂ dedording kd et tHeRad NI BF theSRGR Anddunt #NsHIR tihd NS

as well as fillers, like silica and talc, lubricants, dyes, fragrances and

ot her substances. Correspondi ng tablets can be obtained by m xing the active
i ngredi ent w th.kno I nact i v I ngr.edients, for exanple, inert. diluents,

| e dessiip e BulSo Pl BF trecs abasieR S et Ghong gt logis abmintsiratin

di si nt eqdaABE fsedlds %ﬁaﬁﬂ{c@ut%a@?%gar@ﬁo g} S'HaPT(ﬁﬁhgtrat%rEqﬂrtﬁis c éek&e%ltrﬁs%% or

gelatin, lubricants, |ike calboxypolynethylene, carboxymethyf cel ose,
cel | ul odermadattdsethaptheh diberate the agoleyingradibntaeicatiea sAdretitnahhétdeasarheanisi st

ot odluc ARSI G Fiye RAEPRLATEES Sofoh s KGR RSFITHTE: HAM PP bSSacys BEEOFAGS, 1 or
o sugar TP SRR B A0 B P AlerfEne BUENAERIE abiPafye e MR 12
i nact i veohtagr @ice nicre phartriaoaeitaly ovapatibliedartierb) fof sxadgile, kebdiards fol 6
adjustment of the rheology of the drug, surfactants, solubilizers, microcapsules, microparticles,
granulates, diluents, binders, like starch, sugar, sorbitol, and gelatins, as well as fillers, like silica

and talc, lubricants, dyes, fragrances and other substances.

Corresponding tablets can be obtained by mixing the active ingredient with known inactive
ingredients, for example, inert diluents, like dextrose, sugar, sorbitol, manitol,
polyvinylpyrrolidone, disintegrants, like corn starch or alginic acid, binders, like starch or
gelatin, lubricants, like carboxypolymethylene, carboxymethylcellulose, cellulose acetate

phthalate or polyvinyl acetate. The tablets can consist of several layers.

Coated tablets can be produced by coating of cores produced similarly to tablets with agents
ordinarily used in coatings, for example, polyvinylpyrrolidone or shellac, gum Arabic taic,
titanium oxide or sugar. The coating shell can also consist of several layers, in which the

inactive ingredients mentioned above under tablets can be used.
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15 AUG 2006 Capsul es containing active ingredients can be prepared, for
exanple, by mxing the active ingredient with an inert carrier, |ike,]l gﬁ@%e
or sorbi-tol, and encapsulating it in gelatin capsules. The benzim dlaé b
derivatives according to the invention can also be fornulated in the form of
a solution that is intended for oral admnistration and contains, in
addition to the active benzi m dazol e derivative, a pharmaceutically

conpat i bCepsuics camdinarg atiphargratiaus camede prepae@imiatexbnplel bpaRting te.achiy f act ant
substanceg%Hd/ or E pharmaceutically conpati bl e hydr ophi_ ic, surfactant
subst ancREEEHFIHIVIY ap Argrheasach lkalaptpse emeehiiobland wacapsulating it i gelatol aapsitlesas
ingredients. In order to achieve better bioavailability of the active

i ngredi ents according to the invention, the conpounds can al so be

f or nul at €hk Benziyidhadedérivatived Rtbidaio tidfivddtion cRYEREBE foﬁﬁﬁ?&t&ﬁiﬁnﬁ’@ﬁ% of@dl €
converted with (err)-, éerr)- or (err)-cyclodextrin or their derivatives. If
creans, dwtinaghat|igintended dorprebadevimiatrationzapg icontaink,an laildjtiod so theactive be used,

th . i d. that th ds. ordi 1 the i ti
suppl | ea e PSR O e IS GHI P 60 0 BF ABRSTIRSRNNCHING 1 ot i on
cont ai N §diasaibgigopBNiedienitGint {BaRARl S a ﬁ%ﬁ%@lﬂgcgﬁﬁ%ﬁh?at?o% Hfag%ﬁc of the

rheol ogy of the drug, surfactants, preservatives, zers, eft s,

subst ancasfaciant wbsteasandar mphtinateotipaib icbmpytitiowatehibabiz isoiveRze lifyredients.
derivatives according to the invention through the skin, dyes, fragrances
and skin protective agents, like conditioners and noisture regul ators.

G h ' [ | 2 I j : ther. with the . d
accor di g e R B O b 0 B e e itee PR B R B e Gpu TR

| ndust r i @mpoGhdsiiantaisp, beotrniated ab &Qﬁ&extrnﬁ@@tﬁraltc.'F&ths%uRﬁ@é,%e phpound?, 918
ff. (1963); H. V. Czetsch- Lindenwal d, Excipients for Pharnmacy ancFAI lied

Fi el ds; PREPHNENAd With oa-7B- exy-cyci®isxirin aptheirflervativesi el der, Lexi con of
Exci pients for Pharmacy, Cosnetics and Allied Fields, Cantor AG
Aul endorf/Werr)rtt, 1971]. The substances according to the invention can

al so be mﬁﬁnis,nsame,rleﬁmsadxﬁ_ei&!n&m%?ﬁhcaibiéqﬁ;uid%rh\fé{c?%eoﬁeﬁ,athefﬁﬁh&trb%,de@i%ed .

infusion or injection solutions. For parenteral adm nistration, the active
i ngr edi esfttatdhthcarepaiings atopedingto the spentiedart supplipt ys ihelbody dasdfficiestrapatunbl e
di luent. Q| ~sol u i&)ns. 1¥. 15 AUG .20v. :
These forms of admirlistration contam inactive ingredients, for example, substances for
adjustment of the rheology of the drug, surfactants, preservatives, solubilizers, diluents,
substances to increase permeation capability for the benzimidazole derivatives according to the
invention through the skin, dyes, fragrances and skin protective agents, like conditioners and
moisture regulators. Other active ingredients can also be contained, together with the
compounds according to the invention, in the drug [Ullmann's Encyclopedia of Industrial
Chemistry, Volume 4 (1953), pages 1 - 39; J. Pharm. Sci., 52, 918 ff. (1963); H. V. Czetsch-
Lindenwald, Excipients for Pharmacy and Allied Fields; Pharm Ind., 2,72 ff. (1961);, Dr. H. P.

Fielder, Lexicon of Excipients for Pharmacy, Cosmetics and Allied Fields, Cantor AG,
Aulendorf/Wiirtt, 1971).

The substances according to the invention can also be used in appropriate solutions, like
physiological saline, as infusion or injection solutions. For parenteral administration, the active

ingredients can be dissolved or suspended in a physiologically compatible diluent. Oil solutions,
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| i ke solutions in sesame oil, castor oil and cottonseed oil, are
particularly suitable as diluents. To increase the solubility, solubi,lj g

| i ke benzyl benzoate or benzyl al cohol, can be added. For fornulati&&gég @N
i njectable preparation, any liquid vehicle can be used, in which the
conpoundgmfc ording to the invention are dissolved or emulsified. These

| i qui ds L UERiThissame gilstasiae aid andeotionsred ol ane pefticulaslysuitable asdihkenist Tnt s,
Lyes. 4 diLuent d ot ddifives, wit ich th
ot onnFiEas g SRt 8Ny Hl MEHeReR Mondltirish S alenhl g heidadd < 11

adm nistered wth the benzim dazole derivatives. It is also possible to

i ncorporate the substances according to the invention in a transdernal

syst em afRf fesndatinmefandn;ectabinpreparativer angd liquidavdhicle tan Beoused Hh svipelrthose, t he
benzinid&;ole deriv tivqg are used i.n the formof a depot. injection or an
i ol ant PrEaPt feshrdige o ths mygnton arg dissqlyed rsinalsiieds Ehesp bgpids afieosnstamn be
for mul at aflsas gl B 0 a6 Sy I bR AN SRS e I RORH Qb6
Known techni ques canh be used for this purpose, Tor exanp?ef I'SSol'Vi ng
depots widittesutiopbicatthmgplutidniis eade isotcaine . Othepdcane ggedietORdAdle tRs i nert

mat eri al s, hi odeqgr adahl pol.ymers or synthetic silicones, for exanple,
si | i conedmyBisisre Wﬁégﬁiﬁ’ﬂ‘m‘%‘ﬁ?lﬂ@“ﬂéﬁ"{%ati ves can also be incorporated in

a plaster for percutaneous admnistration. The dosage of the substances of
general fornmula | according to the invention is determined by the treating

physi ci altisaish mhepibleds incupurate thdibstalidcB 8scor@ifg tddie MVENIbS P4 @shsattami ance,
the route of admnistration, the di sease being treated and the severity of

the di se¥SEM apddo adminstergbem;tenpisrmally with fitaFot Gaopurppsst thedishgimidazoter e t han

100 ng, 4Jdx. whi dmnistered as .a  single dose to be
adni ni _stdeéril‘é’gﬁ’oeﬁgé% BaRE G5 oG \‘/%?Cg‘#’“r%i“é"a%%ﬁ‘vrﬁﬁ?g%%".ﬂ’ ?‘Héxmpl_“”
benzi m daboltaizeonflyf Susiup@pirafisi® Af 68 FsrntlRed, Ro tHat HEIRGIL ackiRY PR AN 10 {0
nmet hods kgé)wn fromthe literature. The follow ng can be nentioned, anong

others, ® siblst Knpwernisehniques camphe wssd dor this pufpcas, for example alissolying depots
group-s i . erabl y hal n-substituted) nitrobenzene i vatives
(A Wi th@%ﬁ%ﬁgﬁgég EV%W 'ﬁé@ 9'2'?'%?%?‘?‘58%%‘ _%as(%?f“&};ﬁ‘.eflﬁgs big CSI@%E[‘BG 2006
pr oducechalyiflers o itk si1RRGE], Bt cx@fliel §i086he rhble?. TRAbEDIMRIZSIE Qe CRGLENS

wi thout or with )
also be incorporated in a plaster for percutaneous administration.

The dosage of the substances of general formula [ according to the invention is determined by
the treating physician and depends, among other things, on the administered substance, the route
of administration, the disease being treated and the severity of the disease. The daily dose is no
more than 1000, preferably no more than 100 mg, in which the dose can be administered as a

single dose to be administered once, or divided into two or more daily doses.

The benzimidazoles of formula I are accessible in different ways according to methods known

from the literature.
The following can be mentioned, among others, as possible methods:

1. By reaction of an ortho-leaving group-substituted (preferably halogen-substituted)

nitrobenzene derivatives (4) with arylamines (B), N-aryl-2-nitrobenzenes (C) can be
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an appropriate inert solvent, |ike alkyl benzenes. The am ne used as reactant
can also be wused in excess as solvent. The conversions are run both‘ WAH@%%
and with- bases (for exanple, potassium carbonate, sodi um hydride).

Addi tional auxiliaries can also find application, for exanple, copper
salts. Exanples of the procedure nentioned here can be found in nunerous
papers, |ike foduedaRgdr,vaHouica@@condttiofd, ikt hea%mg-of%%maé?@it é&?ér w&ﬂ1952)’
CAS, 53 (2138); R A Abranovitch, Can, J Chem, 38, 2273, 1960?. CHEMEI
':z: NO 2 NO2an apprgpRiagr mert solvedt, ikeralkylbengzées ATk amiteuskd avieacsagrcan plskbe

Substituent (s r H The so-obtained N-arylnitroanjline derivatives (C can
bg colnvgrte((j Qsﬁgbﬂ ?Xfcﬁseaﬁtsolﬁﬁ%a]#@ CORVSS @%/%4555'%11 fqi @’(chﬂ'étrﬁilﬂﬁ’flﬁhk?ﬁse@(r( )E):

SCHEME 1 _L~~ i RVEVIN-Y y i 50 Aos Ay"
Qrbonssur soder hemyaPRE i qrohie!sofh ey R AIENRR awpiizdel M pleo fipg
Key |eft to rdpghtatioRefimekample, doppérsalts. VExadiplesbfahopmtedure sl ihereaah Ge or

al dehyde Reductjon of the nitro g[rpoup (C%;ii_s gé’eferably conduct ed by
hydr ogenat i onfOPR{ [Figtusmerousdrapess; kike Ip; deechgls &t Fischeri M. GrafhetnnalCdemoeb5,dp2

acetates, W thoafdrlicosh B 382N AbFamdvitsE Can. J. Chem., 38, 2273, 1960).

SCHEME 1
R + H,N~Aryl —_— R_©:
X “HX NH
]
Aryl
(A) ) Y

X = leaving group
R = Substituent(s) or H

The so-obtained N-arylnitroaniline derivatives (C) can be converted in different ways to

1,2-disubstituted benzimidazoles (E):

SCHEME 1
. Derivat einer aromatischen
NO, Reduktion NH, Carbonsiiure oder Aldehyd N
R > R > R—E:I Sar
NH NH N
Aryl Aryt Ayl

(c) (D) {E)

Key left to right: Reduction, Derivative of an aromatic carboxylic acid or aldehyde

Reduction of the nitro group (C) is preferably conducted by hydrogenation in polar
solvents, like acetic acid, lower alcohols or acetates, with addition of catalysts, like

Raney nickel or palladium on carbon, or by chemical reduction, for example, with tin in
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Raney ni ckel or palladiumon carbon, or by chem cal reduction, for exanple,
wth tinin 19 15 AUG 2006 hydrochloric acid, SnCl2 (F. D. Bellany Z@ﬁ}
Lett. (1984)) or Fel/acetic acid [D. C. Oansily, J. J. Bloonfield, Synﬂhri 32,006
118, 150 (1977)]. The benzi m dazoles (E) can be obtai ned from di am nes (D)

by conver si onhytirédhi@d 4tid, SACI V@ DVBSHarhy, k8. Lk b rg, acid
anhydri des, al}éﬂehydes, of al'so free ca):’bo§<yI%{tgqgg%)zg)lsm/%‘?lgrgg\?}mﬁﬁhgm aci d

catal ysi s andP¥silwdt bBleembelidnynageit K8, ASO E9778xanpl e, preparation of
1, 2- di phenyl benzi m dazol e can be nentioned from benzoic acid and
N- phenyl - o- phenyl enedi am ne, using triphenyl phosphi ne oxi de and

trifl uoromet hpmepensithifion | Té]&%ﬂ I - jckson M..S. . Hussoin,
J Organ. Chem, 5851 , 41&1%%1&((%%% : gén“dg‘?‘{&frdé‘"%“ﬁ@ eg@gl{}}ycgggergpg wdg‘ea&fﬁ
ni trobenzene deivased, kil artloetten] imindest<] @tidtaghPdidRB) £ddh9des] bialid@eOxi dat i on

of the initially fornmed benzi m dazoline in situ. Cyclization to
benzi mi dazol e‘?ﬂi’%‘ygF agdpwatsiopmathpyt asishatalysinendderonaier-emavihglagens. As an
bisulfite ad ' iLamnes, (D) ... 2. .Anpt her access.to henzjm dazol es
(E) is descr %ﬁ&ﬁﬁe&ﬂ@ghﬁﬁ}égﬁﬁéﬁy@ q%ilﬁglcanﬁﬁmﬁm‘orﬁgt@"& FEPICEthem
25, 1029 (198&M,N-phé oRefVeRedarki i T j ; 211 1 £l n,
both in the two apd;?@gugg{?}{uents gg’gggﬁq?h?dmggé]héﬁgﬁgé%@tp ﬂgoroﬂ?erlﬁaﬁlé
benzi m dazol esulfpnic acisl andydride i d8iferdnicksva, bkiSl Haskoim Jt Oegaar Chéhas2,td18%e
substituents ( §,{ be conpatible with the reagents and reaction conditions
enpl oyed duri Hg )ﬂie synt hesi s sequence. The substituents can occasionally
be nodified later. A hydroxy function is always contained here in the
6- position of benzi m dazole (cf. structure F). N ~ Ar' (F) HO1 Ar 3.
Finally, it cWhebarometitiablebydes et ysed miscrenzarseasedtd8bE ehtSincor@&3s bk hble)o Of
direct Narylation . . .. ..

run the oxidation of the initially formed benzimidazoline in situ. Cyclization to

benzimidazoles is also possible by converting aromatic aldehyc.es as bisulfite adducts

with diamines (D).

2. Another access to benzimidazoles (E) is described by T. Benine:ori and F. Sannicolo in J.
Heterocyclic Chem. 25, 1029 (1988), which permits a broad va-iation of substitution
pattern, both in the two aryl substituents and on the benzene ring of the benzimidazole. It
is self-evident to one skilled in the art that these substituents must be compatible with the
reagents and reaction conditions employed during the synthesis sequence. The
substituents can occasionally be modified later. A hydroxy fun:tion is always contained

here in the 6-position of benzimidazole (cf. structure F).

b[h“)-m' )
HO N

Ar
3. Finally, it can be mentioned that, in some cases, there is a possidility of direct N-arylation

of an already prepared benzimidazole, for example, according ty M. J. Sansone, M. S.

Dwiatek, US Patent 4 933 397, or D. M. T. Chan, K. L. Manoco, R. P. Want, M. P,
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of an al ready prepared benzi m dazol e, for exanple, according t.) M J.
Sansone, M S. Dw atek, US Patent 4 933 397, or DD M T. Chan, K L.
Manoco, R P. Want, M P. 20 1 5 AUG 20V Wnters, Tet. Lett, 39 (19d8)Adoll
or A P. Conbs, S. Saubern, M Rafalski, P.Y.S. Lam Tet. Lett. 40 (1999)
1623. It is self-evident to one skilled in the art that the substituents R

nust be conpaWiikms, Bt hett. 36 (198320838 or ANEl Coatet §oSuubemdiM. IRARGsKE MY &Y edm
during the sy,Pt hesi s seq)uence. The substituents can optionally be nodi fied

later. O thelQthsict0(E%) dbht B-A-O (fornmula 1) is established in
protected or unprotected form because of inconpatibility with the reaction
conditions during the corr(spondi ng benzi m dazole synthesis, or only after

benzi m degakH-evidthh@sing skilleg a1 @HaRattRY suBbMBEnts RILAE b Eom AR Rith ihen,
dependi ng on the substituents R 3 present on the benzene ring on

benzi m d&2asnts andiredcgipe gendijenscagleyesd darieg flesynthkss faueest dhkisshstingntsan B- A- 0

structure,_.el ﬁgﬁgﬁ'ﬁmgg@%ml al), during which, which is self-evident to one

ski | I ed 9PHOP Tipility of the enpl)yed nethods with the aryl

substituents and the other R 3 groups nust be kept in mnd. Sone
possibilities for establishing the B-A-0 structure elenent are given bel ow

Oxygen dafthbetruciorecikment B-4-0 (forniloTis €5tablishud iprétectdd or Gprofecle@fomm,a (A)),
or also.in pr?t ected form for exanple, as alkyl ether (cf, for exanple, B.
D. Jer e begguse pf inepwppiihility\yithghsreactiopgpnditms during fte cpgesgondB2)bentimidazolee

t set ' i r.ni dazol thesis, By, alkyl eth
o1 eavagaTnefis B b AL bt BidieE L LR e fmefi ToE ber tihg e hparoen
sol ubi | idepersling on K shbdtiogenaR Bttt GRMRAASe Ak oflbeRziRAILBIe! AifRRFQ de in

inert solvents, l|ike dichloronethane, the hydroxyl group can be |iberated.
The hydrisgaduses gea pashibledar essahdishing theoB-4xOctiudiungeleentK vl alyt dwodg whiichy a

L or T na PR LR e Bl iERLE KRRl bt A AL 0
al kyl at iargugbditGenitylafiahabthePRY 8ioufs mubt Yetkedi MEARY! f or mani de, di net hyl

sul foxi de, ethers, like tetrahydrofuran, or also | ower ketones, I|ike
acetone or nethyl ethyl ketone, with addition of bases, |ike alkali and

K s RS 82 SR 6 ShLok 2 R D S 1, 200 1 on o

Oxygen can be introduced in free-form (for example, R = OH in formu a (4)), or also in
protected form, for example, as alkyl ether (cf,, for example, B. D. Jerc1el, H. Fischer, M. Graft,
Ann. Chem., 575 162 (1952)) from the outset as a substituent in a benzimidazole synthesis. By
alkyl ether cleavage with concentrated hydrobromic acid with the possible aid of solubilizers,
like halogenated hydrocarbons, or also boron tribromide in inert solven:s, like dichloromethane,
the hydroxy! group can be liberated. The hydroxyl function can be converted according to
known methods with a terminal group B (formula I) or a precursor of it containing alkyl halides
to ethers, in which the conversion is preferably run with the alkylating :gents in polar solvents,
like dimethy] formamide, dimethy! sulfoxide, ethers, like tetrahydrofur:n, or also lower ketones,
like acetone or methyl ethyl ketone, with addition of bases, like alkali and alkaline earth
hydroxides, but preferably sodium hydride, or addition of alkali carbon ites, like potassium or
cesium carbonate, in a temperature range from 0°C to 120°C. In addition, conversion can occur
in a two-phase system under phase transfer catalysis, in which the reactants are dissolved in an

appropriate inert organic solvent, like haloalkanes, but preferably in dichtoromethane. The other

21




cesium carbonate, in a tenperature range fromO1C to 120'C. In addition,
conversion can occur in a two-phase system under phase transfer cat il y%i S
in which the reactants are dissolved in an appropriate inert organi 2~ AUG 2008
sol vent, |ike hal oal kanes, but preferably in dichloronmethane. The other 21
15 AUG 2Q06  phase is a solid alkali hydroxide, preferably sodium or

pot assi UMA3R/HRsokd gkali bydrakids, prefesabdesudium edpetassemubydrokide j enlsofa t he
correspandi roxi de, aternary a ni salts _are used, for exanple,
as phase&' ?%%rg%%qg%qugls%l% n 0%‘589'%8%’%%E%@Pﬁ'&@e@?‘&ﬁ@ﬂéﬁ‘m@ﬁf‘m%ﬁ“§ Ay e
pr ef er ahisgd rfoFex@inpl® Qb RERRA lf ] gl a A
(With R= OH) is dissolved inﬁgﬁ{aﬁ%ﬁ%[{%ﬁﬁﬁéﬂ@ %’apa{l%g)déw%%é’rg{a@{igvﬁh

6- br onoHutgrabixcruaal thometemperaster with addition of ces.um carbonate at
tenperatures fromO Cto 50'C. Cleavage of the ester by acid or alkaline
hydrol ysis can be conducted according to nethods known to one skilled in

the art,pgrek ' p&&; y.S 1 ke al.kal i kal ine earth
car bonat es o?ﬁ%l;e/’ réo(%%}ggai%g vvaugar".l %\gﬁtﬁg{n Q(%ﬂé%gllgso%epd?f%&ﬂ%lf O%a“é‘p%ﬁ‘ﬁl .

Al i phat iconedrtedvaltsg-bidniehermidianad meetydasel with s BHEH of @5 Gm ca®bdhakonsi dered as
al i phatic al cohols, but preferably nethanol. Agueous sol utions of ethers,

li ke t et'FERSAuESTTm0°C i $0°8) (Jearagd of thictehtetby add o alkalaredydntl psséanrhesal t s
can be i as. al kal i, carbonates a ydroxi des. Lithiumand sodi um
salts a@ﬂ%@g&f%ﬁ!@é&|“&"i”&9ﬂ%d‘5‘f’88ﬁ%?’é‘? Kisdhibs ¥y derse welcattth Bagiei um

conver ai o ey Ay ARl lth CELARGorIFIRAES PR P KB Waudt S
Est er clodanalgeholhMiphetis alcalmls (ke metteanul, emadﬁ’rblamicﬂl, etandt comyidered & exanpl e,
i n aquequs, hydroch] oric i optionally with the aid of a solubilizers,
like a |a§\R}é$%aﬁ1‘i9§HL§r l,r’“tﬁ’rr%g@ggb‘?lg‘hﬂ%ﬂhéﬂBFQUSAOEl&Pb%ﬁ&ﬁ‘h%%é)JSF@tfﬁhﬁéftoﬁtimcan be
gener at g I ke ; okl ' | kylati reagent or
gener at ed gﬁ%gaeégu?rllt%iﬁjf S%ﬂlgma@wogs%lgﬁ' S%Eetgg@n]ée Il(rzlghrﬁogg%g’ Aég%llc Bﬁnalqurf‘g i onal

groups, hytlioxelely Hithbay arfdsodiunosits iare frefeeredr CalcingedrBshat Qclci v h ¢dtoxiaé bl
conversion to | eavi n%e gr,oulgs, | i ke tosylate, nesylate, brom de or iodide,
can be SXCHITAREHFRFe SRRl as plkaling sardrarhenatey aed hysdrexid zst i Thy cosreysinns can
al so co L i ONado PS . 1 ke hal o opt i onal rotected am no
o 50 OB G RORCOONPE kB, RSO Of RILIRE, Wl 8514

occur under acid conditions, for example, in aqueous hydrochloric acid, optionally with the aid

of a solubilizers, like a lower alcohol, preferably methanol.

A carboxylic acid function can be generated by hydrolysis from a nitrile present in the alkylating
reagent or generated subsequently. The alkylation reagent can also con ain functional groups,
like hydroxyl functions in free or protected form, which, after conversicn to leaving groups, like
tosylate, mesylate, bromide or iodide, can be exchanged with amino or alkyl groups. The

alkylating reagents can also contain functiona! groups, like halogens or dptionally protected

amino groups, which can then be further modified.
Depending on the sought substitution, the substituents R’ are contained from the outset in the

synthesis components or are established as required at the appropriate location of the

corresponding synthesis sequence or generated from suitable precursors,
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Dependi ng on the sought substitution, the substituents R3 are contained from
the outset in the synthesis conponents or are established as requi rF?AﬂE 20

the appropriate | ocation of the corresponding synthesis sequence or b
generated from suitable precursors, 22 15 AUG 2006 The free acid

derivatiyes. of fornula | ar. este recursors can_ be conver.ed to am de
deri vat i%sﬁet?fac?doc{‘aﬁ‘ﬂ?té"e_ls Ogéwiq f@‘p T PECHISOIS CAR PREMYCkFbIrAmIde derévatives
li terat Wrgomhligl EJCSFdn?g?!o%&’i%ﬁé %@fﬂgﬁ?ﬁnc@n b OH{eanlreCan be converted with

appropriate anmounts o correspondl ng organi ¢ bases under neutralization and
salts. For exanple, when the corresponding acids are dissolved in water,
contai ning stoichionetric a: nounts of base, after evaporation of the water

or addi trresracl degivatayes ofilersula beapi berpomeartsd withoppeopaiap] amouatscathol  or

t , i Ltq bt ai ned.. Th i | t dinth
Coual " micshrasoRRing SRRLe vk, R Ph AR B SRl 13T X PurheahbED! ved [n an
appr opr icatresppalingakids hiddssveans water (@hRiEng dbRhiovletr®d LE6u dge %ﬁj:'a@@,? i@r and

one to five equivalents of the correspondihg amne are a 0 S

sol ut i orevapiratiagudfitherwatr byaddiiecef solteas miseitdowvith watar nfc oexdnsple,sabdohbbet i N t he
usual wa aftﬁﬂ elﬁpO{tation of the solvent. The clathrates with (x-, O0- or
y- cycl odSSPre Ahesoldsalt 5 ohined-mi | ar to the procedure in WO A- 87/ 05297.
(err)-cyclodextrin is preferably used. Liposones are prepared according to
the met hod described in Pharmazie in unserer Zeit, 11, 98 (1982).

Pr epar atTheranofic saiteeapbeprepsied sp thenisedl meainat Gor didppoch tHeobeonaihgraclldad as
exanpl es,.be preparation of the starting conpounds is not descri bed,

L | f
tho ot arirabediHn AMPENHE® sl eenferldrsthanal, a??@?ﬁ?egi@ﬂlé{l etheray denzmeeandgmette
Comoup%eaerqﬁivﬁ%ﬂtts%‘?%ezc%gr E&in?]ﬁrg,ein?iﬁeg sa%g&%"“ﬁﬁé@{}%@fiﬁ%ga tdlggglﬁ hods. The

foll om ng procedure i's use eparation o ding to

t he i nvemédipitates ifceslat flrmw2iKisplaedd sl tHecushal viRg et E@ipoftic Aiof R sohveHPs The
conmpound bei ng reduced is dissolved in ethyl acetate, tetrahydrofuran,
met hanol or ethanol or mxtures of solvents, and hydrogenated at normal

_ 59 '
pressur el"h%%la%hr%té)s ]v"Ji{heoft-(,:"[3r grd y-wclctxn:?(tnqll a%rtre Sbtained similar to the procedure in WO-A-
87/05297. B-cyclodextrin is preferably used. Liposomes are prepared :iccording to the method

described in Pharmazie in unserer Zeit, 11, 98 (1982).

Preparation of some precursors, intermediates and products are described as examples below. If
preparation of the starting compounds is not described, the starting com: pounds are known and

commercially available, or the compounds are synthesized in similar fashion to the described

methods,

The following procedure is used in preparation of the substances accorcing to the invention:

General work procedure 1;

Reduction of nitro groups

The compound being reduced is dissolved in ethyl acetate, tetrahydrofuran, methanol or ethanol
or mixtures of solvents, and hydrogenated at normal pressure on 2-5% ireferred to the nitro
compound) palladium on carbon (10%). After the end of hydrogen absrption, it is filtered by

suction, the residue washed with ethyl acetate or methanol or ethanol and the filtrate
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conpound) pal |l adium on carbon (10% . After the end of hydrogen absorption,
it is filtered by suction, the residue washed with ethyl acetate or

met hanol or ethanol at id the filtrate 23 15 AUG 2006 concentrated | # AUB 2006
vacuum The crude product is generally converted wit |out additional

puri fi caddneéhtratédEAa@lumOT ke HLACHAULE i2; feofd > ol Sl fardy obr omi ¢
acid 5 g aryl net hyl etuher I's mﬁ)x@% W&{ﬁg%ﬁ%nﬁ%é%égﬁ%ﬁ@&%g[}d heat -d
for 1-5 moufrcstiomder reflux. After cooling, it is filtered. The residue is
taken up in ethyl acetate and extracted three tinmes with concentrated

sat urated sodi um hydrogen carbonate solution. After drying over sodium

sul fate,GH%rbpwgﬁéf%M@ltee{j in vacuum The residue is purified, if

necessary, I zat'ion or colum chromat ography on silica gel.

Gener al Rhek cleaonRdvitle hgdrobrbii@idign of hydroxybenzi mi dazol e derivatives and
phenol derivatives with alkyl halides A solution of 1.85 mmol of

hydr oxy bes 2iyknethy betberde mixest with 1 §hmL 2183 aqudousi HBt yd ticat 3dnfarmi Sehoutssundicix ed
with 1. L, aCeSi um car at nd 2.25 | al ky] brom Je or alkyl

i odi de. %gﬂg%DAgF&%ﬂo ‘Bg’dﬁlsgﬁ@m&f eﬂl?sr ggjducyis gakengp fn @L}ﬂi %Fﬁatqf'mdc%trﬁ@e%éweonal |y
added. Thh& W i - on r, . faken up
with ethyl % Wit g‘tmékﬁ%aﬁéeh %a?gsi".gfz&ﬁﬁ‘gﬁ‘é’%gtﬁ%ﬁg?aﬁﬁw orh oA R ov I dri ed
over sodiodimmssiifate, @ innchcemnatedin aicea) Thy asidubis AgifRa, ia‘i|n%@ds§1ﬁ\?,ib§e to this
aqueous wor ﬁﬁ% the reaction m xture can be nLixed with dichloronethane,
separ at €0Y¥HOANOROT selumnshromatagraphy ersibiga g8l tration an( the filtrate
concentrated in vacuum Regardless of the workup nethod, the residue is
purified by crystallization or colum chromatography on silica gel. General

wor k pr dGactrakbwdrk praeedwifeizat i on of carboxylic acid al kyl esters 0.77 mol

of car boxl)((l ic acid al kyl ester is dissolved in 5 nL nethanol and 5 niL
Alkylation of hydroxybenzimidazole derivatives and phenol derivatives with alkyl halides

A solution of 1.85 mmol of hydroxybenzimidazole derivative in 12 mL N,N-dimethylformamide
1s mixed with 1.85 mmot cesium carbonate and 2.25 mmol alkyl bromi ie or alkyl iodide. When
alkyl bromides are used, 1.85 mmol sodium iodide is optionally added. This is agitated for 12-
96 hours, then poured onto water, taken up with ethyl acetate, the orgar.ic phase washed four
times with water, dried over sodium sulfate and concentrated in vacuun.

As an alternative to this aqueous workup, the reaction mixture can be nmixed with
dichloromethane, separated from the precipitating salts by filtration anc the filtrate concentrated

in vacuum.

Regardless of the workup methed, the residue is purified by crystallization or column

chromatography on silica gel.

General work procedure 4:

Saponification of carboxylic acid alkyl esters

0.77 mmol of carboxylic acid alkyl ester is dissolved in 5 mL methanol and 5 mL
tetrahydrofuran and mixed with 5 mL of a 0.5 N aqueous lithium or socium hydroxide solution.
After 2-12 hours of agitation, it is thoroughly concentrated in vacuum, :1eutralized by addition of

aqueous hydrochloric acid and extracted with ethyl acetate. It is dried over sodium sulfate and
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tetrahydrofuran and mxed with 5 nL of a 0.5 N aqueous |ithiumor socium

hydr oxi de solution. After 2-12 hours of agitation, it is thoroughly
concentrated in vacuum: icutralized by addition of aqueous hydrochf &rAlE 2006
acid and extracted with ethyl acetate. It is dried over sodiumsulfate and |
24 15 AUG 20H concentrated in vacuum The residue, if necessary, is ;

Byc i oarchterited TR B OTRAEARNY i HkoBlony R o itsg B OB A BRI BEBRNL one
| mol

deri vat isvlecaigel.di ssol ved in 3 nlL nitrobenzene. of an aryl or
het eroaryl al dehyde is added to this. This is heated for 2-6 hours at 150'C
and allowed to cool. The residue is directly purified by colum

chr omat il 2| wi thout further workup. CGeneral work procedure
6: Convg@ésll?eg%y‘g?&c@roﬁgé%ei%g acids to carboxylic acid am des 0.36 mml of an

am ne i SCyHlizanon &tbdnZimidakolePWitNAd@ e xed dropwi se during cooling in an
ice bath with 0. 18 nL of a 2M sol ution of trinethylalum numin tol uene.

Thi s i s Iningwdiofax 1 B-diamimobenzenndafvaliy8is dissolved ar bmydiircbemeéik. neimmol ost er i n
3 m, tol engl and gi%gtgd_ for 2-8 hours at 95(err)C. For workup, water is
added afff¥°r S@Naﬁg,al yoeisadded tedhisi dhisdsiheataskfon2 Gihous atilph @andallowgdéa at e,

hi | ; h it h d sodi chl ori
sor ut 1 ori ooy R EABR SRR GeaR A i ARt % RN,

resi due wakppiri fied by colum chromatography on silica gel. 25 5 AUG nv
Exanpl e |
6-[ 11- (4- met hyl phenyl ) - 2-(3-pyri di nyl)-1H benzi m dazol - 6-yl ] oxyl hexanoi c

i
o G ERRR o 10,4 L ophenol 54 g 3-{1boro & nitrophenol

Conversion of carboxylic acids to carboxylic acid amides i
0.36 mmotl of an amine is dissolved in 3 mL toluene and mixed dropwise during cooling in an ice l
bath with 0.18 mL of a 2M solution of trimethylaluminum in toluene. This is mixed with a |
solution of 0.33 mmol carboxylic acid methyl ester in 3 mL toluene and agitated for 2-8 hours at I
95°C. For workup, water is added after cooling, extraction carried out three times with ethyl |
acetate, washing of the combined organic phases with saturated sodium chioride solution, drying

over sodium sulfate and concentration in vacuum. The residue is purified by column

chromatography on silica gel.
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120'C. After cooling, it was taken up in ethyl acetate and water and
extracted three tines with |IN hydrochloric acid. The conbi ned aqueo;gs
phases were extracted three tinmes with ethyl acetate. The conbi ned &QEQQ«QE
phases were dried over sodiumsulfate, concentrated in vacuum and the

resi due Exympklil i zed. M5 (El): 244 (nolecular ion peak) b)

6- [ 3- (4- net hyl phenyl ) am no4- ni trophenyl ] oxyhexanoi ¢ acid nethyl ester was
obt ai neds-bil- dﬂ%l&’glhonyw ~(3-gridiny sl Fharmin)dazo 6y Hoxy] heaphvéngdid Wi t h

g bk/gn?he))@pg tb(Yﬁlﬁ}eggﬁe B/q-éeﬁsltgrak;nog;;)r ding to the general work procedure
6 [ 14 ans.ng-33dcto MEitYpIRABId A8 IOLAAVIAL RR BEXNARE S PG TFhY houtSh "

was obt ai néd by conver'si on
6- [ 3- ( 4- 1RECay Aflee oydlng it MSMhth@Bﬁ?VickﬁWi?ﬂW&'a%d%ﬁirﬁ’cted‘ﬁﬁ&)/ﬂm&%ﬂ{
according to the general work procedure 1. M5 (El): 342 (nolecul ar ion peak)
d) 6- [[|8ﬂhy¢re§h19m¢p¢re¢my’me Qor(@npcyaqmwpl)asaswmaznrmmﬂanmc-tﬁnqswldwhﬁexanm c
acid net Q

ac

t bt db
o 1 [ - artcngies T CombRSH PRRaRy bP s oy S A eE e s conesnratadd Hpsst e

wth 3- mﬂdltﬂy}egﬂ{l@@{lygﬁn&gg according to general work procedure 5. M5 (El):
429 (nol ecul ar ion peak)

6-[[1- (Mﬁdﬁhyﬁﬁﬁ(emlmulzﬁ-lélspmkt)l di nyl) - 1H benzi i dazol - 6-yl ] oxyl hexanoi c
acid was obtained by conversion of

6-[[ 1- (4- net hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6- yl ] oxy] hexanoi c
(ol ccul S EEBEuR BRI CsITREE By ISk inBRER UM memPener )* 410
5-[[1- (Mmﬁwhqnlﬁg/rgdn)/erglo@?ofﬁ)'(mLrﬁetﬂyl'pherﬂgyﬂ‘jahﬁszﬂ-lﬁlt%h@ﬁol@mﬂdiBi%ll&\%%n%ﬂ.o' c
acid a) %& (4- met hy Iphen?/ )am n o-4-nitrophenyll oxypen tan oic acid
met hyl é’§tdeﬁ“° Lestsp pegardias iy the @svenakwork pygcedure 3.

3- (4- matbplgl(ghe@ﬁ m&?ar%lpbéakgphenol wi t h 5- br onppent anoi ¢

c) 6-[[4-amino-3-(4-methylphenyl)amino)phenyl]oxy]hexanoic acid methyl ester
was obtained by conversion of 6-{3-(4-methylphenyl)amino-4-nitrophenyl]oxyhexanoic acid
methyl ester according to the general work procedure 1.

MS (EI): 342 (molecular ion peak)

d) 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy]hexanoic acid
methyl ester

was obtained by conversion of 6-[[4-amino-3-(4-methylphenyl)amino)phenyljoxy]hexanoic acid
methyl ester with 3-pyridylcarbaldehyde according to general work procedure 5.

MS (EI): 429 (molecular ion peak)

e} 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy)hexanoic acid
was obtained by conversion of 6-([1-(4-methylphenyl)-2-(3-pyridinyl)-1#{-benzimidazol-6-
ylJoxy]hexanoic acid methyl ester according to general work proceure 4.

MS (EI): 415 (molecular ion peak)
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acid nethyl ester according to general work procedure 3. M5 (El): 358

(nol ecul ar ion peak) b) 5- [ [4-am no-3-(4-nethyl phenyl)am n o) phenyl7 I5 myzlo%
pen tanoic acid nethyl ester was obtained by conversion of '

5-[ 3- (4- net hyl phenyl ) am no- 4- ni trophenyl ] oxypentanoi ¢ acid mnethyl ester
according to general work procedure 1. NIS (El): 328 (nolecular ion peak) C
5-[[1-(4-net hyl phenyl)-2-(3-pyridinyl)-IH benzi m dazol -6-yl | oxyl pent anoi c
acid waEx¥mpKi2ned by conversion of

5-1[ 4-ang nQq- 3- (4 hyl phenyl ) am nQ) nyl ] oxyl pentanoic acid nethyl ester
with 3-p ‘|['ﬁa‘ar'é%*gﬁﬂidé%@'géaé&%b&aVﬁd%ge'éé'ﬁ&aapﬁwHqudpse@aamcsl NS (El):
415 (ol i - o

5- 11- ( 4%‘%9! et hy H)b-@)?)é‘-"b%i trophsnylioxypentanaic acid methyh ester. | Lent anoi
acid wewaopdhtanerthly tonvesivnarfSi-@rmethylphenylyamino-4-nitrophenol with 5-bromopentanoic

5-[[1-(4-nmethyl phenyl )-2-(3-pyr-idinyl)-1H benzimdazol -6- yl]oxy]pentanoic
aci d acc‘i?ﬂn%mﬁé‘yfﬁstﬁé‘ﬁ‘é?rﬁ'lngmgﬁn%?]dﬁ@ Prasedure S (El ): 401 (nol ecul ar ion

peak) o .
4-1[ 1-( %%@Py?%%?}FS“J?-‘?%P%@kPi di nyl ) - | H benzi ni dazol - 6-yl | oxyl butyric acid

a) 4-13-(4-nethyl phenyl)am no4-nitrophenyl | oxybutyric acid nethyl ester was
obt ai ned by conversion of 3-(4-nethyl phenyl)am no-4-nitrophenyl with

4- Ibr omoRk yr i%[[4a?|c!$iGOTﬂei4h‘ylleﬂE§lﬂ€&ﬂYb)@mQ)Phgl}ﬂbxghlentmmiwm& nptlodestere 3. NI S
El): 3 . i . 27 15 2006 . . . .
211121- amﬁﬁ%sf@‘?“’ﬁ?@‘%ﬂﬁ\'}’?ﬁ}?@mQﬁﬁ4ﬁaﬁ%@@uﬁ§n>’§)}8§’ﬂ%%fl§irqp@%ﬂ%wtﬁwc ¥ er was

obt ai nedmbgtycRry @é®@rdifg ®f general work procedure 1. , ,

4-1 3- (4- net }/I henyl ) am no- 4-ni trophenyl | oxybutyric acid methyl ester

accor di MYSt(EDgéemetlecdariopperkddure 1. NI'S (El): 314 (nolecul ar ion peak) O
4f [ | - (4- met hyl phenyl ) - 2- (3- pyri di nyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
nmet hyl ester

c) 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl)oxy|pentanoic acid
was obtained by conversion of S-[[4-amino-3-(4-methylphenyl)amino)phenyl]oxy]pentanoic acid
methyl ester with 3-pyridylcarbaldehyde according to general work procedure 5.

MS (EI): 415 {molecular ion peak)

d) 3-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
was obtained by conversion of 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]Joxy]pentanoic acid according to general work procedure 4.

MS (EI): 401 (molecular ion peak)

Example 3

4-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy]butyric acid

a) 4-{3-(4-methylphenyl)amino-4-nitrophenyljoxybutyric acid methyl ester

was obtained by conversion of 3-(4-methylphenyl)amino-4-nitrophenyl with 4-bromobutyric
acid methyl ester according to general work procedure 3.

MS (EI): 344 {molecular ion peak)
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was obt ai ned by conversion of
4[ [ 4- am no- 3- ((4- net hyl phenyl ) am no) phenyl ] oxy] butyric acid nethyl es]tE G 2006
wi th 3-pyridyl carbal dehyde according to general work procedure 5. NI'S ( M‘
401 (nol ecul ar ion peak) d) o o _ _
A[[I-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol -6-yl]oxyl butyric acid
was obt gj ned . S
a1 - (4- rret hyﬁ%h@ﬁ@b g@o‘@eﬁélrph&lnﬁ ?Tlnﬂpl})enyf)ﬁlagg(ﬂc 36°'d We]“ﬁilﬁtﬁﬁt yric acid
net hyl  estsesbtameddrydiongertsion @€ A<B 44 -miakKp gD aditoet-fitrophéhyi ok youtd& ac{dol ecul ar
ion pea
6-[[1- (A%Wﬁxﬁqeb%ﬁﬂll}g@gmﬁﬁywpﬂi prgrgdune.benzi ni dazol - 6- yl | oxyl hexanoi c
acid a)
6- 11 - (4 REHA RO I%RSI | di nyl ) - 1 H benzi ni dazol - 6-y1 1 oxyl hexanoi c
cid nmethyl est er was obt ai ned by conversion of
[ [ 4- am no- 3- ( (4- nmet hyl phenyl ) am no) - phenyl ] oxy] hexanoi ¢ nethyl ester with
pyri dyd car Wil ddrmeddylpheoytli2a@-pyridiepb1d-bewrikidazob 6 yljvey b tyrid fid methyl429
nol ecul ar i on peak) b) o o _
111- (ZF thyl phenyl') - 2- (4- pyri dinyl) -1 H benzi m dazol - 6-yl | oxyl hexanoi ¢
cid WasasRbRRFU 3-
[[I-(4- r?et hyl phené?yn{éﬁ'a %ﬁg Ilo IB)((4i ﬂ-e%]gr? mrlﬁlzjaénzlg?)pgeny”lof& ]yﬁlgfgqum c
id rretnhtyhylest'cew1th6qqrrnﬂ|yhgrttalﬂegeamexcabrdmgrtb gpricasledorkrdoedMe S El ) : 415

nol ecul ea AUG 2006 Exanple 5
[[1 ﬁ%&#ﬁyﬁ@ﬁmwﬁ’?‘?@?&h} enyl ) - 1H benzi m dazol - 6-yl | oxyl hexanoi ¢ aci d

[[1 (4- et hyl phenyl ) -2- (3-thi enyl ) -1H benzi m dazol - 6-yl ] oxy] hexanoi c
met hyl ester was prepared by conversion of

6-
id
[ 4- add)no- 3{[A¢4- mammmhgnwosamnimhmewdmﬂdzeue-lyqbﬁ ]bnqtrhwdu&ster with
Ih| enyl caﬁbalegg}hyde accordin eneral work procedure 5. M5 (El): 434

1

ecui™as 0 rsion of 4[[? -(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
1- (4108} ButyRE GBI mhetfyl(edtet BEBPNY o §tnRaRa LM 828k SaY! 1 oxy] hexanoi ¢ acid
MS (EI): 387 (molecular ton peak)

a
6-
4-
(

6-
a
6-
ac
(mo

6
a
a
6-
3-
(

6-

)
Ci
i
t
no
]

Example 4

6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-1 H-benzimidazol-6-yl]oxy|hexanoic acid

a) 6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-1H-benzimidazol-6-yljoxy|hexanoic acid
methyl ester

was obtained by conversion of 6-[[4-amino-3-({4-methylphenyl)amino)-phenyl]oxy]hexanoic
methyl ester with 4-pyridylcarbaldehyde according to general work procedure 45.

MS (EI): 429 (molecular ion peak)

was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(4-pyridinyl)- 1 H-benzimidazol-6-
ylJoxylhexanoic acid methyl ester according to general work procedure 4.
MS (EI): 415 (molecular ion peak)

b) 6-[{1-(4- methylphenyl)-2-(4-pyridinyl)-1H-benzimidazoel-6-yl]oxy]hexanoic acid ‘
|
|
|
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was prepared by conversion of

6-[[ 1- (4- met hyl phenyt) - 2-(3-thienyl)-1H benzi m dazol - 6- yI]oxy]hexan cNﬁgbﬁ
nmet hyl ‘ester according to general work procedure 4. M5 (El): 420 (nolécu

i on peak) Exanple 6

5-[[ 1- (4ErBhplsphenyl ) - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] pent anoi ¢ aci d
a) 5-[11-(4-nethyl phenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl | oxyl pent anoi c

aci d met éfll- (4weﬁwlmnyb¥2e@athmhyﬂ))ylﬂmwﬁmﬁdml-@f-yl]oxy]hexanmc acid
5-[[ 4- am no- 3: l(!4 rreth Hﬁlﬁen henyl pent anolc acid nethyl ester with
3-t thi

hi enyi’)car bitldedymerh ny thieny elr i emmdgﬁobéedMalleamc aeid)methplo
(ol ecul ggef ON peak) b)
5-1[1-(4- rret hyl phenyl ) - 2- (3-thi enyl ) - 1H benzi m dazol - 6-yl | oxy] pent anoi ¢ aci d

vvas pr epaneprepred bywaiveisdsh &f6-[[4-amino-3- &4 methylphenyl)ammo) phenyl]ox hexanoic
5-[[1-(4- rrethyl phenyl)-2-(3-thienyl)-1H benzim dazol - 6- ] OXy]pent anoi ¢

aci d et Wt Yb%feém&b%ﬁnm rbaide@efd@mbrmgmmmbwum@mcedmf(El) 406

(ol ecul

4-[[ 1- (4-e (ItEpy‘lg‘ﬁ&H%)FSub;x lggpfzﬂﬁzeny) 1H benzi ni dazol - 6-yl | oxyl butyric acid a)
4-[[ 1- (4- et hyl phenyl )-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] butyric acid
met hyl ester 29 15 AUG 2006 was prepared by conversion

4-[[ 4- anbno- 36-{[(144fmethylnmay®-l2}(émi1mn)mhﬂm)lehnnﬂlinol-ﬁrylp)xﬂhedamb hMH ester
wi th 3-thi ophene rbal deh ng .t.o general  wor }Procedure . NS
(El): 40¥% %cﬁ )é?oqvgﬁl%'b léa ﬁE (4—methylphenyl) 2-(3-thienyl)-1 H-benzimidazol-6-

4 11 - (o BRAON o mﬁ)@@ag&a WhAFF8lcaliod. | oxvI butyric acid
was prepare conversi o

4- [[1 (WEM#%WEQ&lﬂ'—l@BpB&M)EHW ) 1H- benzi m dazol - 6- yl]oxy]butyric acid

met hyl ester according to general work procedure 4. NIS (El): 392 (nol ecul ar
I on peak) Exanple 8
5-1[1-phenyl -2-(3-thienyl)-1H benzi m dazol - 6-yl | oxyl pentanoi c acid

Example 6

5-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl|oxy] pentanoic acid

a) 3-([1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid methyl
ester

was prepared by conversion of 5-[[4-amino-3-((4-methylphenyl)phenyljoxy]pentanoic acid
methyl ester with 3-thienylcarbaldehyde according to general work procedure 5.

MS (EI): 420 (molecular ion peak)

b) 5-{[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yljoxy]pentanoic acid
was prepared by conversion of 5-[[1-(4-methylpheny!)-2-(3-thienyl)- } H-benzimidazol-6-
ylJoxy]pentanoic acid methyl ester according to general work procedure 4.

MS (EI): 406 (molecular ion peak)

Example 7
4-{[1-(4-methylphenyl)-2-(3-thieny)-1H-benzimidazol-6-ylJoxy]butyric acid |
a) 4-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yljoxy|butyric acid methyl ester

29




a) 4-nmet hoxy- N2- phenyl - o- phenyl enedi am ne was obt ai ned by conversion of

(5- met hoxy- 2- ni trophenyl ) phenyl am ne (Kottenhahn et al.; J. ﬁgn 3@
1963; 3114, 3118-, Bant horpe, Cooper: J. Chem Soc. B.; 1968 605) ate AUBIilHE
to general work procedure 1. 'H NWR ( CDC13 = 3.42 ppm(s) (br) (21-1);

10 b, (‘*ﬁﬁl"fé"??f‘“‘rb’@s“"ﬂ“%‘i%m@"@ﬁ‘é i e i O -

2H). b) meﬂlwbqsmw % ﬁh@ﬂyﬁhetzﬂ(a@iethﬁd@wbl)dmg%tmnmialﬁvdmmb@dm.obt ai ned by
conver si oxy- N2- - 0- phenyl enedi am ne with thi ophene- 3-
carbaldeﬁ@d@ﬁ%gggﬁﬂ$ﬁ #d°y Eﬁ work procedure 5. MS(El): 306 (nolecul ar
ion peak) c) 6-Hydroxy-I- phenyl 2 (3-thienyl)-1H benzi mdazol e was obt ai ned
by conversion of 6-inethoxy-I|-phenyl-2-(3-thienyl)-IH benzim dazole

accor di n) 4{[{1 Jemetivylpvemyk)- z;(saﬂﬁmmpm,bduﬂrﬂdhzom b @gkcacid on peak) d)
5111- phen (3-thienyl)-1H benzinm dazol - pent anoi ¢ acid net hyl

est er XS\IHEPE’(BW('%X ?RiHeWrb‘b'H\}e(ﬂsm@hY ghenyl) 2- (3 thleny 1 benzimidazol-6-

6- hydrox Y. nzi m,dazpl e w,th 5- bronopentanoic

oci 3 ot MY e il LR acl%fﬁeﬁi s R e 4 BB T 406

(ol ecul WIS (EDN39Rakdiclar ion peak

5[[1-phenyl -2-(3-thienyl)-I EI— benzi m dazol - 6-yl | oxyl pent anoi ¢ aci d was

obt ai ned by conversion of 5[[ 1

- phenyl -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pentanoic acid nmethyl ester
according to general work procedure 4. MS(El): 392 (nol ecul ar ion peak)
Exanpl e Bx#inplels- phenyl - 2- (3-t hi enyl ) - 1 H benzi m dazol - 6-yl | oxybutyric acid a)
4-1[I-phenyl-2-(3-thienyl)-1H benzi m dazol - 6-yljoxyl butyric acid nethyl
ester  waf{lgiheayh23-tyienylirl &-bemmimidazol-6-yl]oxy|pentanoic acid

et by oDn SRR A et aBRO e Rer ocedure o e Ao
was obtained by conversion of (5-methoxy-2-nitrophenyl)phenylamine (Kottenhahn et al.; J.
Crg. Chem.: 28; 1963; 3114, 3118; Banthorpe, Cooper; J. Chem. Soc. B.; 1968; 605) according
to general work procedure 1.
'"H-NMR (CDCl3): & = 3.42 ppm (s} (br) (2H); 3.72 s (3H); 533 s (br) (1H); 6.56 dd (J = 10.2 Hz,
1H); 6.76 d (J = 10 Hz, 1H); 6.79 d (J = 2 Hz, 1H); 6.82-6.90 m (3H); 7.25 dd (J = 8.8 Hz, 2H).

b) 6-Methoxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole

was obtained by conversion of 4-methoxy-N’-phenyl-o-phenylenediamine with thiophene-3-
carbaldehyde according to general work procedure 5.

MS(EI): 306 (molecular ion peak)

c¢) 6-Hydroxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole
was obtained by conversion of 6-methoxy-1-phenyl-2-(3-thienyl)-1 H-benzimidazole according

to general work procedure 2.

MS(EI): 292 (molecular ion peak)

d) 5[{{1-phenyl-2-(3-thienyl)-1H-henzimidazol-6-yljoxy]pentanoic acid methyl ester
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MS(El): 392 (nol ecul ar ion peak) b)
4-111- phenyl -2-(3-thienyl)-1 H benzi m dazol - 6-yl joxyl butyric acid was » r rue Anen

o

obt ai ned by conversion of
4-[[1-phenyl -2-(3-thienyl)-1H benzimdazol -6-yl | oxy]butyric acid nethyl
ester according to general work procedure 4. MS(El): 378 (nolecular ion

peak)  ExadHt&nddby conversion of 6-hydroxy-1-nhenvl-2-(3-thi -1H-benzimi ith 5.
6- 1 1- phonyl - - (3% hrerst S-SR Rl Fhenyl-240; fpicayh i benzimidazale with 5

6- 1[ 1- phiynyiopentar®it hiid meth)yl kstetroaidingda zeherbhwork @rodeigseanoi ¢ aci d met hyl
ester t ai ned by conversjon of 6-hydroxy- | -phenyl-2-(3 -thienyl)- |
H benzi %@1@6\/@‘1%‘3 lar jonpgdkbxanoi ¢ acid met hyl ester according to general
wor k procedure 3. MS(El): 420 (nol ecul ar ion peak) b)

6-[[I-phenyl -2-(3-thienyl)-IH benzimdazol -6-yl | oxyl hexanoic acid 31 15 AUG

2006 wes ﬁbl-phmﬂ-b@&-ﬂﬂémr-BHQi%nQifmi_dazol—&ylgoxyP entanoic acid _
6-[[ 1- phenyl - 2- (3-thienyl)-1H benzi m dazol -6-y [])oxyl_hexanm c acid nethyl
est er act¥rehtained by ewersian ofch [ -pheoglet(F-thienyl)- MsbEN)imidaz6l-§-ytjbedpéraandion

Kk np) .
g-ei[ )1 (Exﬁéq)ﬁgtrhlél%sé‘?{ﬁfqr%“@ég ERREHVYSE PRRSEEHS Prri dazol - 6- yI | oxyhexanoi ¢ aci d

a) (5-cwg(m:%qzi(w&&h%yd&péaﬂ%f| uor ophenyl)am ne 50 g |

chl oro-3, 4-di ni trobenzene in 250 nL ethanol was m xed with 50 niL
4-fluoroaniline and agitated for 35 hours at 60'C. After concentration to
hal f-volune, it was divided between water and dichl oronmet hane. After

washi ng of the organic phase with I N agueous HCl, it was dried over sodium
sul f ate,gddpreroed and concentrated. After chromatography in silica gel,
62.33 g (5- chloro-2-nitrophenyl)-(4-fluorophenyl)am ne was obtai ned. 'H NWR

(CDCl , ) :4-f1-penyl2-¢3-thidnyl)d IRbékzimiddeol-6 yhéxybutyricadidHz, 1H); 7.13 dd (J =
9.9 Hz, ZSH); 4%[.22 dd SJ =9.6 Hz, 2H); 8.15d (J = 10 Hz, 1H); 9.45 s (br)
(1 H. B (5-htdrhepyb23thispHin fH-henzimidagel-GyHexrxibytyriancid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole with 4-
bromobutyric acid methyl ester according to general work procedure 3.

MS(EI): 392 (molecular ion peak)

b) 4-{[1-phenyl-2-(3-thienyl)-1 H-benzimidazol-6-yljoxy|butyric acid
was obtained by conversion of 4-[[1-phenyl-2-(3-thienyl)-1 H-benzimidazol-6-ylJoxy]butyric
acid methyl ester according to general work procedure 4.

MS(EI): 378 (molecular ion peak)

Example 10

6-{[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxyhexanoic acid

a) 6-{[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole with 6-
bromohexanoic acid methyl ester according to general work procedure 3.

MS(EI): 420 (molecular ion peak)

b) 6-[{I-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid




-

36.44 g (5-chloro-2-nitrophenyl)-(4-fluorophenyl)am ne was added to a
solution of 6.6 g sodium in 450 m, nethanol and heated for 16 hourg twﬁﬁ@ﬁ
reflux.. After another 30 hours of agitation at 60'C, it was cool ed ?1
crystalline product filtered by suction. 34 g (5-nethoxy-2-

ni t rophenyt) - (4-fl uorophenyl)arni ne was obtained. 'H NWR (CDC1l3): 8 = 3.72 s

(311) I g T 145 e i 2 9-9
o, 21y ;T B oo Ebg it tulefyg A-ifhpintigit o i i
N2- (4 flamfrmpwhybayér)acéormgh@ mmepﬂo@é’d&ea mne 33.5 g (0. 128 nl)
(5-net hOMé-Z ni trophen?/l) (4-fl uorophenyl )am ne was converted according to
gener al d@@lﬁcé allomm-‘ékl:rude product was further processed w thout
purification. H-NI\/R(CDClS) 8 = 3.70 ppms (31-1); 6.49 d (br) (J =9 Hz,
IH; 6.68 d (I =2 Hz, IH); 6.78- 6.97 in (51-1). d)

6- Met hoxy-1 - (4-fluorophenyl)-2-(3-thienyl)-1H benzimdazole 32 -7 5 AUG
2006 7.48 g thiophene-3-al dehyde was agitated in 65 nL 40% NaHSO3 sol ution
for 2 hdixamplafder addition of 15 g

N2- (4-fl di ami ne in 50 nL ethanol, it was

boi | ed iy Xgﬂﬁﬁgg%ﬁwfﬁff ﬁéé’fyﬁﬁ ?Ig{éal%@@?ﬁr%momﬁ?%w@ was
distri b;ggqg Rrotr Bkt t“%ﬁ%@g“j""ﬂ. ule“gﬁﬁ’ﬁ:{ e and the organi c phase washed

with wa ryrn r so e and concentration of the

filtratef0 g8 c}ilogn Eﬂuﬂmuﬁbmzbﬁmim&mlmb ethahéluedsapiRed il th-58nf B4tfhicedwnl line ahd H
benzi m dazol e was obtai ned. M. 154-158'C e)

g Hy;:lL o@tpwéior]ﬂlitw%ﬂéﬁy@) After glrtcmtéarmln)to hﬂfge}umqntgm@lr\edq@begwcwsfmgm )
nme (6] U 1 en e. azo S conve e
Cner e G lerbnaal ! RBE hadidabrihe Sbinib pbitsratol N aaies BCISTRE L | or ude
|E\5/p nydr Okt sda scm]mfsmfae ORheaY dnk-BnéBratéd® Mitet chionfddihy Th SazoLa, ¥RS3 glps.ai ned.
6[[I-(4- (ﬂlllQIQTZGIptrepl}dn)yl)’z’(4(fmo1r¢phemgl)a)mhthvlaenlzuamedlazoI 6-yl | oxyl hexanoi ¢ acid
MethY! O3} RMR (CDCIL): 6= 6.71 dd (7 = 9.2 Hz, 1H); 6.97 d (1 = 2 Hz, 1H), 7.13 dd (J = 9.9 Hz, 2H):

7.22 dd (J = 9.6 Hz, 2H); 8.15 d (J = 10 Hz, 1H); 9.45 s (br) (1H).

b) (S5-methoxy-2-nitrophenyl)-(4-fluorophenyl)amine

3644 ¢ (5-chloro-2-nitrophenyl)-(4-ﬂuorophenyl)amine was added to a solution of 6.6 g sodium
in 450 mL methanol and heated for 16 hours under reflux. After another 30 hours of agitation at
60°C, it was cooled and the crystalline product filtered by suction. 34 g (5-methoxy-2-
nitrophenyl)-(4-fluorophenyl)amine was obtained.

'"H-NMR (CDCls): 8 =3.72 s (3H); 6.44 dd (J = 9.2 Hz, 1H); 6.48 d (J = 2 Hz, 1H); 7.13 dd (J =
9.9 Hz, 2H); 7.27 dd (9.6 Hz, 2H); 8.20 d (J = 9 Hz, 1H); 9.65 s (br) (1H).

) Nz—(4-ﬂuor0phenyl)—4-methoxybenzene-1 ,2-diamine

33.5 g (0.128 mL} (5-methoxy-2-nitrophenyl)-(4-flucrophenyl)amine was converted according to
general work procedure 1. The crude product was further processed without purification.
'H-NMR (CDCl3): & = 3.70 ppm s (3H); 6.49 d (br) (J = 9 Hz, 1H); 6.68 d (J = 2 Hz, 1H); 6.78-
6.97 m (5H).

d) 6-Methoxy-1-(4-flnorophenyl)-2-(3-thienyl)-1H-benzimidazole
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6- r

with 6- bronohexanoic acid nethyl ester according to general work pr ¢
3. Mp. 131-134' C g) P& BRI
6[[1-(4-fluorophenyl)-2-(3-thienyl)-1H benzim dazol -6-yl | oxyl bexanoi c acid

was obt a7 ned thiplkedBIeAIaéiBRAe Was agitated in 65 mL 40%
6[fl-(4-fl ugro enyl)-2-(3- thls'(zalﬁlyallsj lnI—l- bn(raln2| n%gglpzltsjﬁ% %Olunﬂ forzhﬁgrgar’?oﬂlec aci d

met hyl e&idetm!mfdérgw neft-floorgplmery Bt 4 -methox preme abul, 2-damivp in Sl(VﬁLJeI’l&n@ itExanpl e

12 51 4-fl upr ophen (3-thienyl)-IH benzi mdazol - 6-yl | oxyl pent anoi c
aci d a[ 1bcg]led fJor ZP ﬁo s a.ncy Mrther agitated overmg)ht The charge was dlstnbute)é betwe)z/an F\ir.ater and

51[ 1- 4 I m 0 no aci d
me'E hyl( éth%’l%:&gﬁ% rt%exgrg?ﬁf hﬂ SI%S%JrS pé% enylg'{gé:f @%fﬁw quy‘ﬂﬁ lltfﬂF 8%%ol e
was convca:mt:exﬂraalon of therfgtrate, | e penale 6V\ﬂét|how-¢q¢dhhbﬂ)pﬁer\1y1} b.(31keTRPANt anoi ¢
acid nethyl ester. 33 15 AUG 2006 Mp. 90.5-92.50C b

51[ 1- ( 4- l?q“ﬁﬁ?'émwf) obtaipgd.t hi enyl ) - 1H benzi ni dazol - 6 yl | oxyl pent anoi ¢ aci d

5[[1-(4- I(/[llpu%‘ppggg&yl )-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pentanoi c acid
nmet hyl ester”was ~converted according to general work procedure 4. M.

184-189T Exanple 13

61[ 1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxyl hexanoi ¢ acid
a) 6- I\/Etﬂ(ﬁdﬁyﬂrt(xél-lf-(djﬂuompdmy}'l)-zqs(tﬂrehbli)a%):mﬂlhhwﬁrd m dazol e

N2- (4-fl tho ?ﬁh nyl 4- hoxybenzene 1, 2-di am ne was converted simlar to
exanpl e 1°8 ) thep el %'é&rsaheaéﬂgid@ thm@yl)ﬂ@bgmlrauimlb)vas converted

6- hydr ox; yI nzi
6- l\/gt hoxliljl Sillrn?% fﬁhﬂ@gﬁg% ?a?gv- E\ p%édru?%?ny% 6} @ %@:ﬂ%ﬁ Ghydroxydifder t ed
accor di nfjudrophenyl)-2-(3-thienyl)-1H-benzimidazole was obtamed.

Mp. 212-218°C

f) 6([1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yljoxy]hexanoic acid methyl ester
6-Hydroxy-1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazole was converted with 6-
bromohexanoic acid methy! ester according to general work procedure 3.

Mp. 131-134°C

g) 6([1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-ylloxy]hexanoic acid
was obtained by conversion of 6[{1-(4-fluorophenyl)-2-(3-thienyl)- 1 H-benzimidazol-6-
ylJoxyJhexanoic acid methy] ester according to general work procedure 4.

Mp. 170-175°C

Example 12

5[{1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yl]oxy]pentanoic acid

a) S[[1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yl]oxy]pentanoic acid methyl
ester

6-Hydroxy-1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazole was converted according to

general work procedure 3 with 5-bromopentanoic acid methyl ester.

33
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general work procedure 2. M. 238-241T c)

6[[ 1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxyl bexanoi €5 a0k 9'006
nmet hyl -ester 6-Hydroxy- 1-(4-fl uorophenyl)-2-(3-pyridinyl)-1H benzi m dazol e
was converted with 6- bronohexanoic acid nmethyl ester according to general
wor k procedure 3. M. 105.5-111.5'C d)

6[ [ 1-(4-Mbm_9_@bgn@l )-2-(3-thienyl)-1H benzi m dazol - 6-yl | oxyi hexanoi ¢ acid
was obt ai hed by conversi on of

6[ [ 1- (4-fluorophenyt)-2-(3-thienyl)-1H benzi m dazol -6- yl] oxy] hexanoic acid
met hyl ester according to giener al work procedure 4. M. 127-129*C 34 AUG
2006 Exlgm;” e [l4(4sfluoropheny )-2-(3-thienyl)-1H-benzimidazol-6-yljoxy]pentanoic acid

1- (4-f4po - R- B pyridi - 1H:- penzi mi dazol - 6-yl ] ox ent anoi ¢ acid
511 DT - B R bl diealie B minnelh col YeRalsriesetst anoi c
acid nmejoliyértedsdcedrding to general work grocedure_4. o
6- Hydr oxy- 1- (4-fl uor ophenyl ) -2-(3-pyridi nyl)-1H benzi m dazol e was converted

with 5- MpolfdpEt¥&noi ¢ acid methyl ester according to general work procedure
3. Mp. 52-55T b)

5-[[1- (4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl | oxyl pent anoi c
acid was obtained by conversion of

5[ [ 1- (4-fl uorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6- yl] oxy] pentanoi c

aci d nmetEwdmpsleti®r according to general work procedure 4. M. 181.5-183T.
Example 15 5-[[1- Ehen%I -2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxyl pent anoi c
acid a)olB-(fcfinerephenylh2+(3-thipny -1 51 bensimmdazolt 64y exylhei mmioadd was ~ obt ai ned

conver si Ut hoxy- N2: phenyl = q- phenyl enedi.apj ne wi th pyri di ne- 3-
Car bal aclyaeute ey oh BN o bR SRR assore
N°-(4-fluorophenyl}-4-methox ybenzene-1,2-diamine was converted similar to example 11 d with
pyridine-3-carbaldehyde.
Mp. 132.5-134°C

b) 6-hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimid azole
6-Methoxy-1-(4-fluorophenyl)-2-(3-pyridinyl)- 1 H-benzimidazole was converted according to
general work procedure 2.

Mp. 238-241°C

c) 6[[1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yljoxy]hexanoic acid methyl ester
6-Hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1 H-benzimidazole was converted with 6-
bromohexanoic acid methyl ester according to general work procedure 3.

Mp. 105.5-111.5°C

d) 6({1-(4-fluorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yiJoxy}hexanoic acid
was obtained by conversion of 6[[1-(4-fluorophenyl)-2-(3-thienyl)- 1 H-benzimidazol-6-
ylJoxy]hexanoic acid methyl ester according to general work procedure 4.

Mp. 127-129°C
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NIS (El): 301 (nol ecul ar ion peak) b)

6- Hydr oxy- 1- phenyl - 2- (3- pyridinyl ) -1 Hbenzi m dazol e was obtai ned by 1% AlG 2006
conversi on of 6-nethoxy-1-phenyl -2-(3-pyridinyl)-1H benzi m dazol e accor di ng
to general work procedure 2. 'H NWR (D6-DVSO): 8 = 6.52 ppmd (J = 2 Hz, |
H . 6. BlEﬂdn{)llala 2 Hz, | H; 7.34-7.48 m (31-1); 7.53-7.68 m (41- 1); 7. 80
(ddd, J - 1 Hz, 111);853dd(J21Hz 11-1); 8.67 d (J =1 Hz, |
H: o. 495 w (4fﬂwopl¢9nyl)—2 -(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid

5-1[ 1- nyl - ridi be d I yl.1 oxyl pent anoi ¢ aci d_net hyl
estEar ph Sy %gﬁ%g?woeﬂﬁvﬂ)ik%-@ﬂyﬁémn\) laﬁ%enmm:dazoly yri]oxy]pentanmc acid Y
6- hydr oximetirypbgewy | - 2- (3- pyri di nyl) - 1H benzi m dazol e wi th 5- bronppentanoic
acid net h}i[l ester according to general work procedure 3 35 M5 (El): 401

(ol ecul & ydmyﬂe@kﬁ]ucd))phenyl) 2-(3-pyridinyl)-1H-benzimidazole was converted with 5-

5-[[I-phen ri d| - 1H- benzi m dazol | I oxyl pentanoi c acid was
ob'E ([il ng 5 Oeg}{ér@gtgg yl ester according to general worﬁ proce%i/urg 3.

S[[1- phegy! %22 pyri di nyI ) -1 H benzi m dazol - 6-yl ] oxy] pentanoi c acid net hyl
ester according to general work procedure 4. '"HNVR (CD30OD): 6 =1.72-1.88 m
(41-1); 2.30t (J =8 Hz, 2H); 3.98t (J - 8 Hz, 2H); 6.72 ppm d (J = 2 Hz,
11-1); 7.03 dd (J =8.2 Hz, IH); 7.40-7.48 m (31-1); 755765m(311)

7 70 (d b)J = 53[0[1+(|5-ﬂll:btop.l)qny?) BB- ;iylﬂd(nyl)—lB—b@nznhn&ﬁol-ﬁ%ﬂﬂu)(y];ﬁen%oﬁwaéd] = 8.2
4 [[| - pb ?ﬂﬂﬁ%tazm(‘g%ém"aﬁs}%‘)f?iﬁlp(ﬂefﬂfﬁr?ﬂm&lw (8- gvrlﬂwiarwmbywmx@épw-a)

&Ly Pl irnaoR MM e ERER SRR ol frBEeduREs Y"1 € acT d methyl
ester was o alne conversion

6- hydr oxMp1t§ihfed§3°C2- ( 3- pyri di nyl ) - 1H benzi ni dazol e with 4- bronobutyric
acid nethyl ester according to general work procedure 3. NIS (El): 387

(nol ecul ar ion peak) b)

4-[[ 1- phenyl - 2- (3-pyri di nyl ) -1H benzi m dazol - 6-yl | oxy] butyric acid was

obt ai ned by conversion of

4-[[ 1- phexith 12-153 pyridi nyl)-IH benzi m dazol - 6-yl ] oxy] butyric acid nethyl
ester according eneral work procedure 4. M5 (El): 373 (nol ecular ion
peak) 5- [[l-phenyl 2 ~(3-pyridinyl)-1H-benzimidazol-6-yljoxy|pentanoic acid

a) 6-Methoxy-1-phenyl-2-(3-pyridinyl)-1H-benzimidazole
was obtained conversion of 4-methoxy-Nz-phenyl-o-phenylenediamine with pyridine-3-
carbaldehyde according to general work procedure 5.

MS (EI): 301 (molecular ion peak)

b) 6-Hydroxy-1-phenyl-2-(3-pyridinyl)-1 H-benzimidazole

was obtained by conversion of 6-methoxy-1-phenyl-2-(3-pyridinyl)-1H-benzimidazole according
to general work procedure 2.

'"H-NMR (Dg-DMSO): 5 = 6.52 ppmd (J =2 Hz, 1H); 6.81 dd (J = 8.2 Hz, 1H); 7.34-7.48 m
(3H); 7.53-7.68 m (4H); 7.80 (ddd, J - 8.2, 1 Hz, 1H); 8.53 dd (J=2.1 Hz, 1H); 8.67d (J = 1 Hz,
1H); 9.42 (s, 1H).

¢) 5-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl)- 1 H-benzimidazole with 5-

bromopentanoic acid methyl ester according to general work procedure 3
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Exampl e 17 6-[[|-phenyl -2-(3-pyridinyl)-IH benzi m dazol -6-yl | oxyl hexanoi c
acid a) 6-[[]-phenyl-2-(3-pyridinyl)-I1H benzimdazol -6-yl | oxyl hexanoi c acid
met hyl ester was obtai ned by conversion of

6- hydr oxy- | - phenyl - 2- (3-pyridi nyl)-I H benzi m dazole with 6- bronohexanoic

acid ﬁEtmﬁkﬂﬁ$&@q(ﬁ@ﬁ@ﬁﬁfﬂﬂrkgkpenera| wor k procedure 3. NIS (El): 415

(nol ecul ar 1 on peak) b)

6- 111- phenyl - 2- (3- pyridi nyl ) -1 H benzi m dazol - 6-yl | oxyl hexanoic acid 36 15
' conversion, o

AUG 2006 t
6-[[1- phQh%ﬁzﬁ'?%ﬂ%?-re(gw%wl}yliﬂflb'émlmdaa@cﬁ—mow]pmyymenando. c aC| d net hyl
E)S(;ﬁ{ﬂ 2(:%@‘5‘ dbtafhed By Qmﬁﬁm Bf)f T’Pbﬁen‘h 2- (lj\l |3 éf?‘ly lff' %enz Jaz&- oxy pen a%gh:

N- ( 3- net hod yptiop pitgr @cbiiiing14 -geRErBl WM RYdedu-4 3- pyri di nyl) - I H benzi m dazol - 6
- yl Il oxyl|.hexanam de_was Pre pared by conversion of

6- 5 | - (4- Iﬁr@‘{MWQPeQW)ﬁ? (3-1RE diHY12)301 Y besred: mfﬁal981@ WHk@?}V)) Bem%m c

t er, am ne accord to general work
or ocedur b 2 By 05,38 T BRI B8Ry 0 aan 6 ARy 770 (4. 1 - 8
6-1[ 1- (4H I -6-yl | - | - nmorpholin
o<1 y1 hoxan L BAgoaiL” 3%&3 R P e LS BT T 0 a8 L 2, 1™ P
6-f[|-(4-nethyl phenyl)-2-(3-pyridinyl)-IH benzimdazol -6- yl]oxy]hexanoic
acid nethyl ester with norpholine according to general work procedure 6. M5
(El'): 442 (nol ecul ar ion peak) Exanple 20

N- et hyIEﬁmﬁlﬁpe 164- met hyl phenyl ) - 2- (3- pyri di nyl ) - I H benzi m dazol - 6-yl | oxyl hex
anani de was obtained by conversion of

6- [ [ 1 - (44-hbehyeinph2(§-pyridin(2)-p3rbetizivildazdits- PRaai| B 7% Aeidd-
a) 4-[[1 -phenyl—Z-(3—pyridinyl)-lH—benzimidazol-ﬁ-yl]oxy]butyric acid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl)- 1 H-benzimidazole with 4-
bromobutyric acid methyl ester according to general work procedure 3.

MS (EI): 387 (molecular ion peak)

b) 4-[[1-phenyl-z-(3-pyridinyl)~1H—benzimidazol—6-yl]oxy}butyric acid

was obtained by conversion of 4-[[1-phenyI-Z-(S-pyridinyl)-1H—benzirnidazol—6-y1]oxy]butyric
acid methyl ester according to general work procedure 4.

MS (EI): 373 (molecular ion peak)

Example 17

6-[[1—phenyl-2-(3-pyridinyl)-IH-benzimidazol-ﬁ-yl]oxy}hexanoic acid

a) 6-[[1-phenyl-Z-(B-pyridinyl)—lH-benzimidazol-ﬁ—yl]oxy]hexanoic acid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl)-1 H-benzimidazole with 6-
bromohexanoic acid methyl ester according to general work procedure 3.

MS (EI): 415 (molecular ion peak)

b) 6-[[1—phenyl—Z-(3-pyridinyl)—1H—benzimidazol—6—yl]oxy]hexanoic acid
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yl ] oxy] hexanoi c acid nethyl ester with N nethylam ne hydrochl oride accordi ng
to general work procedure 6. Ms (El): 428 (nvol ecul ar ion peak) 37 1155ﬁm§m%
2006 Exanple 21 N, N-di net hyl -6-]

[ 1- (4- et hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6- yl | oxyl hexanam de was
prepared by conversion of

et hyl e RESS R ST R R 2 AL L B R e LIV LIREARRE
pr OCEdUF&J&meﬁ@l éﬂr)accdm&g(tmglewulfaﬁnmlga peak) Exanple 22 6-[

[1-(4-net hyIEE % yridi nyl)-1H benzi m dazol - 6-yl | oxy] hexanam de was
pr epar edVisy( ETQNQW @flon peak)

6-[[ 1- (4- nmet hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6- yl | oxy] hexanoi c
acid nethyl ester with amoni um chloride according to general work procedure
6. M5 (El): 414 (nol ecul ar ion peak) Exanple 23 N-cyclopropyl-6-[ |

1- (4. met hyl ph enyl)-2-(3-thienyl)-1 H benzi mdazol -6-yll oxyl hexan am de
was obt aEmdleSconversi on of

6- [ [ 1- (43 met byl ph 3-t hi 1K b dazol - 6- vyl h d
ot hyl - AP By e ByA AR e gy e b cenf B e oL . 0.

MS (El) i on peak) Exanple 24
N net hylylﬁm&?h mg‘*ehyl phenyl ) -2-(3-thienyl)-1H benzi m dazol - 6-yl| oxyl

hexanam wes pmp:&ed)bjep@hefkldlyoﬁmr[\lé(ﬂsnﬂﬂy plhenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
6-[[I-(4-nethyl phenyl)-2-(3-thienyl)-IH benzimdazol -6- yl]oxy]hexanoic acid
net hyl eﬂﬂWJ}WXWPINaWﬁWh‘)dﬁFIﬁéWHéér@@hpmwlmléé ﬁ@ncnﬁ@ng &0 gengeal aorknor k

procedure 6.

MS (EI): 486 (molecular ion peak)

Example 19
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxyj-1-morpholine-1-ylhexan-
1-one

was obtained by conversion of 6-{[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]hexanoic acid methyl ester with morpholine according to general work procedure 6.

MS (EI): 442 (molecular ion peak)

Example 20

N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-yl]Joxy]hexanamide
was obtained by conversion of 6-[[ 1-(4-methylphenyl)-2-(3-pyridinyl)- 1 H-benzimidazol-6-
ylJoxy]hexanoic acid methyl ester with N-methylamine hydrochloride according to general work
procedure 6.

MS (EI): 428 (molecular ion peak)
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procedure 6. M5 (El): 433 (nolecular ion peak) 38 15 AUG 2006 Exanple 25
N- (2- met hoxyet hyl ) -5-[[ 1- (4- net hyl phenyl ) -2- (3-pyridi nyl)-1H benzi m dazol - 6-
yl ] oxyl pent anani de was prepared by conversion of 15 AUG 2006
5-[[1-(4-nmet hyl phenyl)-2-(3-pyridinyl)-IH benzim dazol - 6- ylj oxy] pent anoi c
acid nethyl ester with 2-nethoxyethyl am ne according to general work
procedur Ex@mpk2$ (El): 458 (nol ecul ar ion peak) Exanple 26

N, N- di me |,z 5- - (4- met hyl pheny| ) - 2- (3-pyri di nyl)-| H benzi m dazol - 6-

yl 1 oxyl d&%&ﬁaﬁ%éﬁ'&ésaEpméélaiﬁtFﬂﬁvz?c@nlgﬁﬁﬁw-léf-zegzimidazol-&

S-T[1- (4 Rk -2-(3-pyridinyl)-IH benzimdazol - 6- yljoxy] pentanoic
acid net W%erﬁ?gdﬁanpl e 56¢) with dinethylam ne according to general work

pr ocedurwadprepdied amnvéa;ﬁon(arﬁﬂ-p{guwameuh}q;sheagm(s-@fﬂmllﬁ1f%enzimidazol-ﬁ- _
5-[[I-(4- ﬂgﬂhyl phenyl ) - 2- 513- pyridinyl)-1H benzi ni'dazol - 6-yl | oxyl pent anani de
was obt aylieytisyanagyde msthyh eger with dimethylamine hydrochloride according to general work

5-T[1-( 'rHFetdm’eléohenyl )-2-(3-pyridinyl)-IH benzi mdazol -6- yl]oxy] pentanoic
acid nmet'hyl "estér with amoni um chl oride according to general work

procedur®SGENNVIL EholecudftQof pRikgcul ar ion peak) Exanple 28
6-[ 11- (4- net hyl phenyl ) -2-(2-thienyl)-| H benzi m dazol - 6-yl | oxyl hexanoi ¢ aci d
a) 6-1[1-(4-nethyl phenyl)-2-(2-thienyl)-IH benzimdazol -6-yl | oxyl hexanoi c
acid nethyl ester
Example 22
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy]hexanamide
was prepared by conversion of 6-{[1-(4-methylpheny!)-2-(3-pyridinyl)-1 H-benzimidazol-6-
yl]oxy]hexanoic acid methyl ester with ammonium chloride according to general work procedure

6.
MS (EI): 414 (molecular ion peak)

Example 23

N-cyclopropyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yl]oxy|hexanamide
was obtained by conversion of 6-[[1-(4-methylphenyl)-2-(3-thienyl)-1/-benzimidazol-6-
ylJoxy)hexanoic acid methyl ester with cyclopropylamine according to general work procedure
6.

MS (EI): 459 (molecular ion peak)

Example 24

N-methyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yl]oxy|hexanamide

was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(3-thienyl)- 1 H-benzimidazol-6-
ylJoxylhexanoic acid methyl ester with N-methylamine hydrochloride according to general work
procedure 6.

MS (EI): 433 (molecular ion peak)
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39 5 AUG 2006 was obtai ned by conversion of

6-[ [ 4- ai ni no- 3- ((4- nmet hyl phenyl ) am no) phenyl ] oxy] hexanoi ¢ aci d net hyl ggsﬂugrm
wi th 2-thi enyl car bai dehyde according to general work procedure 5. NS (El):
434 (ol ecul ar ion peak) b)

6-[ [ |- (ZExamiplg2phenyl ) - 2- (2-t hi enyl ) -1 H benzi m dazol - 6-yl | oxyl hexanoi ¢ aci d
was prepared by conversion of )

6-[[I-( ﬂﬂ%‘t“?ﬁ}gW@Mlb‘S‘iﬂtﬁl‘mﬁﬂ@Mprl)ﬂ-@emlﬁﬁluﬁz]ﬁ-bsnﬁmiqamlf}"hexanoi c acid
met hyl r.di. to general work procedure 4. Ms (El): 420 (nol ecul ar
ion peaé?fﬁgpgﬁrgﬂ%g%ggl nhi bition of mcroglia activation For in vitro

pr epar atw@rprqfaréa%ﬁ@dmuﬁicﬁl%ﬂsﬂlmﬂkﬂ%yllﬂ{ehymﬂ(3i%&idmﬁ)i O9lveRziMfidoRy Nt heti c
Ap- peptide were incubated. For stinul’ation of -deposits synthetic
Ap- pept i dxylpsnianeie acidrmgbyhaster withdsmethoxyethylamplearesding Fogererdl svaokir pose a
peptide stock solution of 2 ng/nmL H20 1:50 in was diluted in H20. For
coati ng p(g?cegiHlée @6-we| | plates, 30 ~iL of this diluted peptide solution/well

vas use%g@l)d&i%ol@éﬁ%r%ﬂﬁga@t roomtenperature. Primary rat microglia are
harvested fromm Xed glia cultdres obtained fromP3 rat brains. To prepare

m xed glia cultures, the brains are renoved from 3-day-old rats and freed of
brain neninges. Cell separation is achieved by trypsinization (0.25%
trypsin solution, 15 mnutes, 37*C). After separation of undigested tissue
fragrrentgxagﬂ lgggns of 40 [Imnylon gauze, the isolated cells are
centrifuge lz rpm 10 min.). The cell pellet is resuspended in culture
medi um aMdV-dinsetbfles-f[@ {4t meth@Tplenyl)i2sGueyredihyip1¢/-boidimidazol-8- brai n/ti ssue
culture hott|le). Cultivation of cells occurs over a period of 5-7 days in
Del becco/lloxyieptanamidegl e medium (DVEM with gl utamine), suppl enented with

penici | I %&159_ Plamycicon 2and. 10% (Mmhv) . |, gal f
serum (FW(%)F&%%I c“gﬁ%@éﬁ?@#ﬂg‘%gﬁﬁn@%&w ‘Igr?eéﬂhgéiﬁ%g cel l
lawn i s fljxyhdntaneoatistrelylnaed (exaiplestc) G tdpsethMadiifoidedrdiigobl deféral oS
non- or weakly adhesive cells on it and are harvested by rocking incubation
(420 r prirpeadyis G,

MS (EI): 428 (molecular ion peak)

Example 27

5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-yl]oxy|pentanamide

was obtained by conversion of 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)- 1 H-benzimidazol-6-
ylJoxy]pentanoic acid methyl ester with ammonium chloride according to general work
procedure 6.

MS (EI): 400 (molecular ion peak)

Example 28
6-[[1-(4-methylphenyl)-2-(2-thienyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid
a) 6-[[1-(4-methylphenyl)-2-(2-thienyl)-1 H-benzimidazol-6-yljoxy| hexanoic acid methyl

ester
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40 1 5 AUG 2006 For activation of mcroglia with AP-peptide, 2.5 tines 104
mcroglia/well are inoculated onto AP-coated tissue culture plates antdaus Ju06
i ncubated over a period of 7 days in DVEM (with gl utam ne), supplenmented
with penicillin (50 UmnL), streptomycin (40 ~tglnt,) and 10% (v/v) fetal
calf serum (FCS) at 37'C and 5% C02. On day 5, addition of a conpound

accor di RgastBidifiQ by db\ﬁ@afsioﬂ'bf@?{@tiﬁﬁndotb- '4t$ahg§p?@%%@§%iyg9§yt]&&aﬁoic 0.3,

1.3 and 10 ~Lrn). "For quantification of mcr reac e nmetabolic

act i vi t yacidsmethglsastoe avith2 -thidrtyloaebadtbshyde adcardingwipehéranwork pvli&dure 5.

(3-(4, 5-di hyl thi azol - 2-yl ) - 5- (3- car boxynet hoxyphenyl ) - 2- (sul f ophenyl) -
2Htetré\ﬂg{(€bn‘¥%4@ﬁgﬁ%arrl B, Baltrop, J. A et al., Bioorg. & Med.
Chem, Lett 1, 6111 (199 1)). The percentage of inhibition refers to a

control treated only with DMSO. The conpounds according to the invention
i nhi bit By cr ag|[l44-anéthyiphienyl)-252akien@l)A¢-HeiAiddzol-0lyfoky theRardic adi@ r at

(MCAO nodel ) The conpounds according to the invention were tested for in

vi vo actWasinrgpared tyncanviersin afoetdll-Honrethylpherillal-(3-taenainl Z-berzimideayl-6t he MCAO

(per man L. ddl e.cerebral .arter ccl.usi on), nodel . one-si ded occl usi on
oF L e ey LRI iy Bt o O A T Bgesiie On T o 111 gger ed,
whi ch i svgyENt M20peaeaianby p&fk)t he corresponding region of the brain with
oxygen and nutrients. The result of this undersupply is pronounced cell

depression, as well as a strong mcroglia activation subsequently. This

m croglia activation, however, only reaches its maxi num after several days
and can persist over several weeks. To test the substances, the conpounds
accor di nExdnpleRe i nvention were administered intraperitoneially 1-6 days
after occlusion. The aninmals were perfused and killed on day 7. The degree
of m cr dghildtiex of ma¢rioghia wedvatwasur ed by a nodified i nmune hi st ocheni cal

nmet hod. For this purpose,. vibratone sections of fixed brains were incubated
Wi th anthoBAEIES RERRFATIRE, 3ty ateddnicrRslia e tmicrslip taih syrthedeARHC |

conpl ex ¥ Yol jscroglia. Quantification of the primary anti body
bondi ng %Eggfrg%qb\ﬁtﬁ{gdan enzyme- coupl ed detection system Treatnment with

t he conmrutRdmuBeien bdABGddposits WnihBre ABLsuptidé @ds dfedrort TRl itiRfuedulttieplNed. | a

A (hi purpase & peptids stock aolution ot 2 m/mL. H 130 1 was diluted in 1,0, For
coating of the 96-well plates, 30 pL of this diluted peptide solution/well was used and dried
overnight at room temperature.
Primary rat microglia are harvested from mixed glia cultures obtained from P3 rat brains. To
prepare mixed glia cultures, the brains are removed from 3-day-old rats and freed of brain
meninges. Cell separation is achieved by trypsinization (0.25% trypsin solution, 15 minutes,
37°C). After separation of undigested tissue fragments by means of 40 um nylon gauze, the
isolated cells are centrifuged (800 rpm/10 min.). The cell pellet is resuspended in culture
medium and transferred to 100 mL tissue culture bottles. (1 brain/tissue culture bottle).
Cultivation of cells occurs over a period of 5-7 days in Delbecco’s modified eagle medium
(DMEM, with glutamine), supplemented with penicillin (50 U/mL), streptomycin (40 pg/mL)
and 10% (v/v) fetal calf serum (FCS) at 37°C and 5% CO,. During this incubation, an adhesive
cell lawn is formed, consisting mostly of astrocytes. Microglha proliferate as non- or weakly

adhesive cells on it and are harvested by rocking incubation (420 rpm/1 hour).
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41 1 5 AUG 2005 Exanple 31 Inhibition of TNFa and IL 12 production in THP-1
cells Inhibition of cytokine production is presented by neasuring TNFg %Bﬂ R
interleukin 12 in |ipopolysaccharide (LPS)-stinulated THP-1 cells. ForfUE 130
purpose, 2.5 x 106 THP-1 cells (American Type Cul ture Conpany, Rockville,
MD)/ mL RPM 1640 medi um (Life Technol ogi es)/ 10% FCS (Life Technol ogi es,

Cat al 0g N9 actiéfof Afidroghd Rith mp%ﬁﬁ@,cb.s)ﬂhﬁs 96 iRV d g1l o toenBEd GRtd
culture plates (TPP, product no. 9296) (100 L/ wel I%. The conpounds

accor di nfyBcoated@ssun veltire piatasrand astaibated nveti A feeiod of 7 daycia MMEM (wish and
preincubated for 30 mnutes. Predilution of the test substances was
conduct efluiapinesupplemsated srith neati lim(SHAnL), siicpsemytin (4rg/midBad 0%y Voccur s

-fol ' M wel 1), i mul at i f th
ool rs ode PAESBYRTRES ST 306w Ch b8 daf 3/ ieilope! Bsphiaind SEeQing PR £
Coli Ser: - LU g] d the TNF
i nt larl Slrjl %ﬁ@ﬂgé%%ﬁalgg%gf%ﬁggﬁﬁﬁﬁg |'£’?ﬁ&§§n%q§t}§ ‘anrcit aFI y a\allaiolrabl e

TNFa ki tFdrigaantfflcatioPd Omidié Blateddtiona! thiBtaps BladiRity FeRSAKAREIM cultlire'd¥yd via
(product no. 62TNFPEB). The anount of interleukih 12 was determ ned with

t he ORI GEdudtion lofid T3 - (4, Climdtimt tnazat-2 ghjad-(3-tarbox ymeBaixtypberg/bie2-(sulfvpnanlyhnd) .
The cal c ted | C50 val ye corresponds to the concentration of test
subst ancé'l['?eé’aﬁ‘?lﬂ‘gﬂ)’ Dyvensiipagsat g@&qi’n ifhict PbﬁBlﬁ?rgng‘;}Y{ﬁﬁréhch[fetblr’ 50 erl euki n
12 prodygbe Of. Thel ficerPiBRYHMARbIRGHE Pirtls A9a bohtfd FrehtdY B ATh DMYB! tne NFa and
i nterl euu(gi ngﬁl]z pero %cﬁggn iln II ?popolsys%c@hari ge E{L@g) - stpqur/urcht ede THP- 1
cel I s. Eommpuedsdizcomdimgib tthaunoéntioNhhipit adooilipactnbti@er i pheral nononucl ear
bl ood cells To represent the effect of the substances on T-cell activation,
measurenent of |INFy secretion is wused. For isolation of peripheral
nmononucl ear cells, human whol e bl ood was used (bl ood sampling via
Na-citrate S-nonovettes "Coagulation 9 NG 10 nL" / Sarstedt). Enrichnent of
t he bl ooBxameple30 was carried out with density gradient centrifuging: for
this purgose, 15 nL of Hi st OP(;II&UE 1077
erebral infarction in the rat (MCAO model)
The compounds according to the invention were tested for in vivo activity in an animal model for
cerebral 1schemia (stroke), the MCAOQ (permanent middle cerebral artery occlusion) model. By
one-sided occlusion of the middle cerebral artery (MCA), a cerebral infarction is triggered,
which is due to undersupply of the corresponding region of the brain with oxygen and nutrients.
The result of this undersupply is pronounced cell depression, as well as a strong microglia
activation subsequently. This microglia activation, however, only reaches its maximum after
several days and can persist over several weeks. To test the substances, the compounds
according to the invention were administered intraperitoneially 1-6 days after occlusion. The
animals were perfused and killed on day 7. The degree of microglia activation was measured by
a modified immune histochemical method. For this purpose, vibratome sections of fixed brains
were incubated with antibodies that recognized the CR3 complement receptor or the MHCII
complex on activated microglia. Quantification of the primary antibody bonding occurred with
an enzyme-coupled detection system. Treatment with the compounds according to the invention

led to a reduction of microglia activation in the brain hemisphere affected by cerebral infarction.
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Sigma, catal og no. H38880 was introduced to LEUCOSEP tubes (G einer, catal og
no. 227290) and centrifuged for 30 seconds at 1000 g. 15 nlL of whol eﬁnglhl?ﬁﬁ,‘
was t hen added and centrifuged 42 5 AUG 20F, forl Or nutesatl ®0g. 'T :
upper plasma layer is then pipetted and the underlying cell |ayer

(peri pheEgdmprrynucl ear bl ood cells) transferred to 10 nL sanpl e tubes
(Falcon) and then washed several times with 10 nL HBSS HANKS Bal anced

Sol ut i oninbibitien wf TFeramhtL. C2'pyoductmindh GHPA.celld175- 53. The cel | pellet is
finally %uspended i.n culture nmedium RPM 1650 25 nM Hepes (Life

Technol oﬁlﬁ ttecst fi cytpking. Progustion dupresr iy Iptasmngr@bfﬁﬁ@ndgvteréeuk@ai%unog no.

10270-1 4% I Li fe Technol
cat al ogoﬁgdpo%&% Q‘l@%@ﬂsb Fp%u%&gp@gﬂi SO liz);)o?t(L I(:efal gﬁsggngigl)ﬁssol ution
is dist rlré}%@tgu;ﬁas@@whbﬁ Thety &%mmeﬁeéd TW%%J] '}@c&!ng&g_ﬁ R()Ifﬁl}ﬁ%ﬁﬂlfﬁ]t.i on

no. 9296) and stinmulated wth 2.5 ~tg/nL ant

subst ancRBMdd 640 diedignt @1feh&chﬁM6g1E$)¢)m0%C€S @dfdetchibleldiéd, €aedg NON@RNYN68) ons
and preincubated for 30 mnutes. Stinulation of the cells occurred over a

period ofre MPchigipdontorferwelhdla-havtomed eallegulmes Riates GPPantpdupiena. RRO)AEL i ned

i Th f d
T ol SR SRR atarding 6, R veBfirear, ﬁf&(f%laﬁujferel%ﬁenceegﬁmsa{’%d
| G50 val peine Mt &sRPA0 snih@ed. hﬁ‘re&mfb%mfrtﬁé feSl'} 9§tarfc‘3§€va ﬁ&ﬁﬂh@t@&‘?ﬂfh Gitub &bt O

achi eve 50% inhibition of maximum | NTy pro duction. conpounds accor Tdi ng
to the imedinmi cmldm\chn fi the tasFsubptancks obawas ao?-feld copdeatratd subseanae belation @00 0d

cells. E@?rpbe g hi bi t ion of TNF(i and |L- 12D HD %r oduction of peripheral
mononucl BE™ed)-o {13 of theeeks qqcarc pverneh! #nRQ°C with®. Hee/rlo LBP 63188 on i s

Pononuci S50 ff%?ceﬁlﬁ’é“%@? e R, Pﬁ%:“@ﬁz AT IR IS oA A
i nterfergnrYakHa 2(ahfcm¥ﬁ detglﬂ{mé(ﬁg.lélﬁ?t?]ﬁoe] gf@faﬂ% Wﬁﬁé'kltlﬂo%) grs

cells, human whol e bl ood was us sanp I ng trate

S- nonov ebibeserranagullvedsieed RINGlchOurdidendt cPaMNIRS gﬁi&duct ﬁwréammwmf Thé ¥pHAGYt es
and nonocytes was conducted with den5|tEy gradient centrifuging: for this
pur pose, interleukin 12 was determined with the ORIGEN technology (IGEN International, Inc.,

Gaithersburg, Maryland). The calculated ICsq value corresponds to the concentration of test
substance required to achieve 50% inhibition of maximum TNFa or interleukin 12 production.
The compounds according to the invention inhibit TNFa and interleukin 12 production in

lipopolysaccharide (LPS)-stimulated THP-1 cells.

Example 32
Inhibitin of INFy production of peripheral mononuclear blood cells

To represent the effect of the substances on T-cell activation, measurement of INFy secretion is
used.

For 1solation of peripheral mononuclear cells, human whole blood was used (blood sampling via
Na-citrate S-monovettes "Coagulation 9 NC/10 mL" / Sarstedt). Enrichment of the blood cells
was carried out with density gradient centrifuging: for this purpose, 15 mL of Histopaque 1077
Sigma, catalog no. H8880 was introduced to LEUCOSEP tubes (Greiner, catalog no. 227290)
and centrifuged for 30 seconds at 1000 g. 15 mL of whole blood was then added and centrifuged
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15 nL H stopaque- 1077 (Sigma, catal og No. H8880) was introduced to 50 nL
LEUCCSEP tubes (G einer, catal og no. 227290) and forced downward byt § AlUG 2006
centrifuging for 30 seconds at 250 g through the frit situated in the
tubes. 20 m, whole blood was then added and centrifuged for 15 m nutes at

800 tr k4L UG . d
23 AUG 2607 RGN0 . T SoidEpLERAEICE Ak YR BRicATne RN BREE 201,
| ayer ( I(pnqb;bfmqltmmoamiem’dmlmxdmeds))trdns&mﬂw tEahLtsamDQ tabesqERlcoR ¥ amgehdnu bes

(Fal con) and,then, wa X in_cultu medi um VLE RPM 1640 (Serongd, No.
FGL415) YesBRd FQVFW(};PWQS W@thﬂmoﬁuLéfEB%& HMS;B@&@%SOQ@W&M@QM@E wne Cael

£ 1a15) 2 eobfi ) FE Y e AL R By it Eoslirin i =vbeiosii ReMLTE R dghoxi .
heat - i nagii MaseqLife hreélﬁmlo‘*gg &)taloéﬁolﬂz% 4 A% FCK! (LIt Egrﬂ-l%‘i%fééscbd??lﬁgw'on

(Life Technol ogies, cat g no.” 15140- 10 and set at

after ce10276d06), Oﬁﬂ@% pgmcnﬁanslraptomycyrpmiuthnn(mfeéﬂealmmldimes t&iBloginb, 131€@Di106)
' sglution was distributed to 96-wel| flat bottomcell culture

suspensl
pl at es ((%d%loar‘?e“%mé&iu&(ﬂo i C€ ies@yynsurrbﬁolmtmnss ﬁn&m@@@é to Qéﬂvcllt flat beftorg-celb| d

e SRR p et gt sl Bl Erufinl S5y BoupRl >

I ngel hei were added
ol o it & B A A SRR Tt Aot R ccdhEBh B0 M0ns (100
PL/ wel | )preinSiharadl fat 3dmimftes Btinndhtien eftheicelBdeaired BSepmfertdd <302 ey, Theper i od
of 24 hour The cell culture ernatant was then harvested and the
concent r%‘?‘ﬁb‘ﬁ@” ‘ﬁfthmﬁﬂ’@ Ii*%mbtq@mmdcﬂ@mirtmw&d TWm@Hﬁﬁf BYFy was

cor mer ¢ | t.S f Sour nt er al Fcc

EASI A, 4 ?‘{rﬁ{[}?@ !.')h %ﬁ@@#@gf E‘h o8R! g;@f“ger%tg f‘ﬁtl'lkeir &garyta%%g ﬁEeat al og
no. HS loa&ma@msgam@&aie@goﬂﬁgtnéaéoueser@ﬁﬁa%p@ﬁ%bét&deheqﬁ&aQ@aém@Jelsg% of
test substance required to achieve 50%inhibition of maxi num TNF(x and

i nt er | eukhibitivh dﬂquamurprIU&mvtodmnnoﬁl’he conpounds according to the invention
inhibit TNFa and |L-1 HD p70. production of peripheral nononucl ear bl ood
cells. Eﬁ?frfﬁl"lepoﬁﬂ %%‘fa?.ré‘mgotﬁ tbff ml\fﬁntm iphibH JFY predestiopeafipsrirhen! menrsnelstlear

bl ood celj4 cells.

Example 33
Inhibition of TNFa and I1.-12 HD production of peripheral mononuclear blood cells

Inhibition of TNFa and IL-12 HD p70 production is presented, for example, by measuring
TNFa and IL-12 HD p70 in peripheral mononuclear blood cells stimulated with
lipopolysaccharide (LPS) and interferon gamma (IFNy).

For 1solation of peripheral mononuclear blood cells, human whole blood was used (blood
sampling via Na-citrate S-monovettes "Coagulation 9NC/10 mL" / Sardstedt). Enrichment of
lymphocytes and monocytes was conducted with density gradient centrifuging: for this purpose,
15 mL Histopaque-1077 (Sigma, catalog No. H8880) was introduced to 50 mL LEUCOSEP
tubes {Greiner, catalog no. 227290) and forced downward by centrifuging for 30 seconds at 250
g through the fnt situated in the tubes. 20 mL whole blood was then added and centrifuged for

15 minutes at 800 g and room temperature. After centrifuging, the supernatant (plasma and
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I nduction of IL- 10 production is presented, for exanple, by neasuring |L-
10 in phytohemaggl utinin (PHA) or |ipopol ysaccharide (LPS)-stirruIahéd\UEmF
per pi pheral nmononucl ear blood cells. For isolation of peripheral
nmononucl ear bl ood cells, human whol e bl ood was used (blood sanpling via
NA-Citrate S-Monovettes "Coagulation 9 NC/ 10 mJ / Sarstedt). Enrichment of

| ynphocytheambossitemon pipgtted seapdediand élee inderhping selbfaydefiginpocyteadindnt

cat al og HRRSSsbySTTE? SBatlcemires st Mokon PP bed g & iecat ol og
. 227 ; RS ﬁd] ' ' 3 . 50
'? g rough %'?lﬁaeiuﬁlp?%ﬁ S |r tu atégg\e?%i%@%g’b%%‘g@gﬂﬁ ég&%ﬁ%’?@ (g\q%%"ﬁgsfag Q? ﬁ é‘raftog ded ° and

cent ri f ugspefaorre)l SThaicell peldetad iGN @gsiapehded dirl Qg ediutn eLERRNT 1640
centrifugi ng, the super nat ant ilfl asma and t hronbocyt e&@are i petted and

di Scar e eEmEd e Herdas)y D HoF G (1fe Rebnologispsaiskagtriss | 6660 M ey enlsiotin,
transferyed.to.5 cent 1.l tubes (Fal con) and then he X, 1n

cul ture 1§ 'HV"&W@)‘L@EW §¢{lg§gﬁf}% &,{mlﬁa‘.sgﬁ%ﬁﬁlﬁ%ﬁl SE’@‘@'H???'?%SP%@OT@GM nut es
at 250 teenpenat ot R ol : ' in

cul tur e SPERS. JSERRERD Y ot PR st R AERQl QFbIIRE bl R FRR e
Technol ogaigfhg. ¢80 ALagl REspeAHOR IR AWad AYWHBRER tPNE-Vell REBStdM 36l tuaked |
hour, 56'C), 50 ~(err)g/nm, penicillin-streptonycin solution (Life

Technol oplates (Costant prodrt no. 35091 4Bertbi )pugnde, 960 phtof3-fold Gthcentrdted siimuddtioar cel |
counting by t&gpan blue staining. 100 ~iL cell suspension solution_was

di st ri butod#iond3 9gimkeof £5 ¢alt S%@b%@M%EBB; Yieme, qagaleg ve. ds4§Goad30 ng/ipl et no.

3599). F ¥ il of - Myl trated stj 1ion. '
(2 gl ity BRERRE: ool v 1o JE CURERLEUSRiaRlA B A et "
300 Pg/ mdddBifie differdnt Esientbatitts a8 aif@li REnetatrad Sdlanbestufishigdoo Thaveslyibst ances

according to the invention were added in different concentrations as Mld
concent rStiredlatobef tha cellsseeutredat3 70 CAAd ptd GO} byer a pBtibdrof 24 hours.oThe &xdl asdthites
occurred at 37' C and 5% C02 over a period of 24 hours. The cell culture

super nat WRETAKE! VAR haryesedendihe concentratinas of TiNReqnddbriiZ HRm- T dgjermymd
From Bi CSUPUE TSOBPIRART BhaT R RaAS A S Fom Basay g e P RPeR 1 6TE EAYIE.
cal cul at gfa1E£R0 WACUSSEPIIGERDNS ek (OIMKARTEN 12 Qtbg no. HS 120).

The calculated ICs; value corresponds to the concentration of test substance required to achieve

50% inhibition of maximum TNFa and interleukin 12 HD p70 production.

The compounds according to the invention inhibit TNFa and IL-12 HD p70 production of

peripheral mononuclear blood cells.

Example 34

Induction of I1.-10 production of peripheral mononuclear blood cells

Induction of IL-10 production is presented, for example, by measuring IL-10 in
phytohemagglutinin (PHA) or lipopolysaccharide (LPS)-stimulated perpipheral mononuclear
blood cells.

For isolation of peripheral mononuclear blood cells, human whole blood was used (blood
sampling via NA-Citrate S-Monovettes "Coagulation 9 NC/10 mL" / Sarstedt). Enrichment of

lymphocytes and monocytes was conducted by means of density gradient centrifuging: for this
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test substance required to increase the IL-10 secretion by 50% and a maxi hum
i ncrease. The conpounds according to the invention increase IL- 10 15 Ab 200
producti-on of peripheral nononuclear blood cells. 45 15 AUG 2006 What is
clainmed is: 1. A benzim dazole conmpound of the formulal N ICN\ R in

SN Lol ST TR 109 S TR MR, o, e

of the fgllovmng substi'tuents, ’ ’ I

OH, OR , LBUURISEPSkbes (SoBiner, 862aldg no. 29240) aldHorcelldRvnward BYRenfrifdging for®0 t wo
substituents at adjacent positions on the phenyl ring together form an

- 0- CH2- 0secondspt @pp g thropgh the fgt situatenl imte tapegs. 2§rmoluprholr tloadsis shempdded/aid ¢ or

bi | = - I ith,1-2 t , | ect ed
Fromn, - cctihied Ryl ERRLEE AOFPE % omdimifatits cAfiy sentiieiog Bemsmane -
fol | owi ngpladisindtthieRibdeyted i t yi

R, Oo0R 4 OO LR YR PRERS it Rhrdi n e BBkl oO v ymiphokcy
posi t i ongndmondmytdR) Ransifermrddep SOogk térerifufze tubes (Fal@nThizd then wasiedGHR in cul@k- 0- or
- CH2- CH2- CHR- %&& R3is H OHo OCd-6-alkyl, R4 and R4, ,

i ndepend&Kaiyn %L aMb hetiSerongde Noy FG 14y (genptfygingyl0 inutecat 08,k89M A is a

© > ol e A A PR s B T,

o Tl e L

i ndependéeatiigactivated 1 hour, 56°C), 50 ug/mL penicillin-streptomycin solution (Life Technologies,
catalog no. 15140-106) and set at 3 x 10° cells/mL after cell counting by trypan blue staining.
100 pL cell suspension solution was distributed to 96-well flat bottom cell culture plates (Costar,
product no. 3599). For this purpose, 100 uL of 3-fold concentrated stimulation solution (3
pg/mL LPS of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516 and 300 ug/mL PHA-L,
Biochem KG, catalog no. M5030) were added. The substances according to the invention were
added in different concentrations as 3-fold concentrated substance solutions (100 pL/well).
Stimulation of the cells occurred at 37°C and 5% CO; over a period of 24 hours. The cell culture
supernatant was then harvested and IL-10 determined quantitatively. The IL-10 concentration
was determined by a commercially available ELISA kit from BioSource International (human
IL-10, catalog no. KHC0101C). The calculated ECsp value corresponds to the concentration of

test substance required to increase the IL-10 secretion by 50% and a maximum increase.

The compounds according to the invention increase IL-10 production of peripheral mononuclear
blood cells.
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of one another, are in each case a radical, selected fromthe group
consisting of: O -6-al kyl, C2-6-al kenyl, C2-6-alkinyl, wherein a C atomis
optionally exchanged for 0, S, SO S02, NH, NC-3-alkyl or

N Cl - 3- al kanoyl ; CO- 3-al kanedi yl - C3-7- CYd oal kyl, whereby in a 15 AUG.2006
five-menhered eyl palkylijLing, a ring nmenber is optionally a ring Nor ring
0, and in a six- or seven-nenbered cycloalkyl ring, one or two ring nenbers
in each case are 1 46 15 AUG 2006 optionally ring-N atons and/or ring-0O
atonms, whereby the ring-N atons optionally can be substituted with

Cl- 3- al Ky AorPenzimida iakpytomppund apkaresli o rprbhyl or C0- 3- al kanedi yl -

het eroaryl, whereby the heteroaryl group is five- or six- nenbered and
contains one or two heteroatons that are sele@ted fromthe group consisting
of N, S and 0, whereby - nmentioned al kyl and cycl oal kyl radicals
optionally can be s ptp to two radicals that are selected
fromthe group consisti CR8, C2 F5, OH Od-3-alkyl, NH2,

NH- Cl - 3- al kyl , BNHAG noylﬁ\hKCH-S -alkyl)2, N(A-3 -al kyl)

(C1- 3-al kanoyl ), COCH, CONH2 and g@OO Cl - 3-al kyl, and all above-nentioned
phenyl and heteroaryl groups optionally can be substituted with up to two
radi cals that are selected from the group consisting of F, C, Br, CH3, 2
H5, OH, @CHAidCRMHEs aN@henY 1 GiHup?,t Hat3,1 SCHHA catd 1IS0B Ut i tared 5 and R
5, together with the Natomforma five- to seven-nmenbered heterocyclic
ring thettopin dral thredmhi e abot heving osulps bkt Geatom bpdepsndeptibnal | y

substituted wth Qyud-alkyley gy, 1, on, orR*, 0CORY, SRY, SOR', SO, R,

R!, NH,, NHRY, or NR* R* ', or two substituents at adjacent

positions on the phenyl ring together form an -0-CH,-0-,
-0-CH;-, CH;-0- or —-CH;-CH;-CH;- group, R® is a monocyclic or
bicyclic 5- to 10-membered hetercaryl group with 1-2
heteroatoms, selected from N, $ and O, which optionally is
substituted with up to two of the following substituents,
independently of one another: F, Cl, Br, I, OH, OR‘, OCOR‘,
cor*, sr', sor*, so02R', R', or two substituents at adjacent
positions on the Rzring(s) together form an -0-CH; -G0-, -0-CH;-,
CH,-0O-or -CH,-CH»-CH»- group, R®is H, OH or 0-C,.¢=alkyl, R! and
R* ', independently of one another, are Ci_s-perfluorocalkyl or
Ci-¢—alkyl, A is a Cy_¢—alkylene group, which optionally is
substituted with =0, OH, 0-C;-3-alkyl, NH;, NH-C;_3-alkyl,
NH-C;_s-alkanoyl, N{Ci_3-alkyl),, or N(Ci_z—alkyl} (Ci-3-alkanoyl).
B is COOH, CONH,, CONHNH;, CONHR5, or CONRSRS', in each case
bonded to a carbon atom of group A, R® and R®', independently
of one another, are in each case a radical, selected from the
group consisting of: Ci-¢-alkyl, Ci.g~alkenyl, C;_g-alkinyl,
wherein a C atom is optionally exchanged feor 0O, S, S50, SO0z, NH,
N-C;-3-alkyl or N-C;-s—alkanoyl; Co-z—alkanediyl-Cs-3-cycloalkyl,
whereby in a five-membered cycloalkyl ring, a ring member is
optionally a ring N or ring O, and in a six- or seven-membered

cycloalkyl ring, one or two ring members in each case are



CO- 2- al kanedi yl - C1- 4- al koxy, Cl1-4-al koxycarbonyl, am nocarbonyl or phenyl,
or an optical or geonetric isonmer or tautonmer form thereof or

phar maceutical |y acceptable salt thereof, whereby the follow ng conpouridsl6 2006

are excluded: 6-[[1-Phenyl -2-

(pyridins;4-y1) -H benzi m - 6 y. a0l i - - S
phenyl - %pébleén%ao% | gﬁq@ yrql %ﬁﬁ%e%%}nﬁ;a%%ﬁg@yéﬁ%@% g‘&%ﬁ%ﬁg% tl?i%i a"g NA
conpound taaeorah thigorianl oy acan lhe whets £ 1t utRid 1wl eh pherpydlkgl ovp t hat
optionally is substituted with up,to two of the fol]ow ng substituents,
i ndependent13L N drrostietkanediyl-pgnybrer Georl kgredipi-R 4 or two

substit:ﬁgg dj 1t h . L ogeth form an
- 0- CH2- 0- oersr@%réai %W@%Jg&%@aﬁ%f&fﬁﬁ%oké gﬂvi c%%rp%%ﬁd accordi ng
to cl ai meémbenhet eirnd Réhtatna smhosyctuwe betéd ob:amabened hetesobsytedr oup
with 1-2 heteroatons, selected fromthe group consisting of N, S and O,

which  offAdlS TR refpehtlehtd o5 bst$ taR@P mi YRR ERPY 02t ho2bevene

f ol | owi : ' X . 4 : , 2 , R or
Loo Supdferitiltaidd WUt dng Rycl oyl T a1 o pthond R el B O
- 0- CH2- Qsuky t +1GHZ CHRE €20 p Ot ® UPwo 4ra di €OIPOtingl agcor skt hgc t ©d cf abmm dhe

wherein R is H 5. A conpound according to claiml1, wherein R4 and R 4
i ndependBiiUly INoret Bt HerCFar £2CFs2 P fPtoroad Kyl o¥HG1-4 alkyl. 6. A

compouN e I LD ALy RSN 16, 3nh i), | ndependent 1 of one
N(C,.3 —alkyl) (C;-3-alkanoyl), COOH, CONH, and C0OO-C;_3-alkyl, and
all above-mentioned phenyl and hetercaryl groups optionally can
be substituted with up to two radicals that are selected from
the group consisting of F, Cl, Br, CHz, C; Hs, OH, OCHs;, OC, Hs,
NO,, N(CH3),, CF3, C»> Fs and SO, NH,, or R’ and R’' together with
the N atom form a five- to seven-membered heterocyclic ring
that optionally contains another N or O or S atom and 1is
optionally substituted with C;_4-alkyl,
Cp-z—alkanediyl-C;-4—alkoxy, Ci.4q~alkoxycarbonyl, aminocarbonyl or
phenyl, or an optical or geometric isomer or tautomer form

thereof or pharmaceutically acceptable salt thereof,

whereby the following compounds are excluded: 6-[[l-Phenyl-2-
(pyridin-4-yl)-1H-benzimidazol-6-yl]oxylhexanoic acid, 6-([[1-
phenyl-2- (benzothien-2-yl)-1H-benzimidazol-6-yl]oxylhexanocic

acid.

2. A compound according to claim 1, wherein: R! is a phenyl
group that optionally is substituted with up to two of the
following substituents, independently of one another: F, Cl,
OH, OR?, ocor?!, sSR!, or R! or two substituents at adjacent
positions on the phenyl ring together form an -0-CHz-O- or

-CH,—CH;-CH»— group.
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atomis optionally exchanged for 0, S, So, or S02, C3-5 cycloal kyl-CO 3

al kyl ene, whereby in a 5-nenbered cycloalkyl ring, a ring nenber is
optionally a ring Nor ring O, whereby the ring nitrogen optionally 1§ AUG 2006
substituted with C1-3 al kyl or Cl1-3 al kanoyl, CO 2 al kyl ene-(5- to

6- menb d ] - t : |1
abgs e- re}lrejﬁ't iﬂ;ﬁ%og{poog{r%/l %aé]gc}r%%/%f ogéf3 k‘ﬁgf@ﬁ a"}i&gérgq oﬁl?sg%aﬁdyn % bsjt%'ll?:%/ u? ed
wth CF3; t@HeMdbdNRClhStetdkytyl Nk &lp vt ikanay | he N £baBoms Kyl )2, N (C1_3

al kyl) (d-3 al kanoyl) , COOH, or CONH2 and all above- nentioned heteroaryl
groups arelPtabrdIy FihsITOWR et I T bHe ChrNi wdp aubsPi tveht’ sel ected

fromth 0 cansi sti , : , (§%—l3 3 nd C2
F5, or %Fgla%wtlo%e%%&%&{%n%ﬁé Sn%lg%téﬁo% or%?%-ﬁg% -n%h ered
het er ocyfd i lowsianp e sk t Whierdt ©pt F onal ) yorgnicmiors, asat hesorbxygenr*pi kY ogen

or sulfur atomand is optionally substituted wth Cl-4-alkyl or
a - 4- al KoxYWO-ubgidquentsy ay iz oot Pasihlevhpdunthackdridihgto claim 1,

wher ei n | S .Strad -chain C3-6, -3l kylene~,.8. A C d according to claim
1, wher eq%ré%l}esg%lﬁoaﬁbcélﬂ—@z i%n 2oaljéh ngsgﬂbo%@ed%qg'car bon at om of group
A. 9. A conpound according to claim11, which is:
6-[[I-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazo] - 6- yl | oxyl hexanoi c
acid; 5-{{ R (PRrHY pHeegrding (B30 pyia onnyd )whHer demzR miigatlol - 6-
yl | oxyl pent anoi ¢ aci d;
4-[[ 1- (4- et hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6-

5. A compound according to claim 1, wherein R? and RY',

independently of one another, are C;-; perfluorcalkyl, or Ci-4

alkyl.

6. A compound according to claim 1, wherein R®> and R*’,
independently of one another, are Ci.¢ alkyl, whereby a carbon
atom is optionally exchanged for O, S, S0, or S0z, C3-5
cycloalkyl-Co-3 alkylene, whereby in a 5-membered cycloalkyl
ring, a ring member is optioconally a ring N or ring O, whereby
the ring nitrogen optionally is substituted with C;-3 alkyl or
C;-3 alkanoyl, Cy-; alkylene-(5- to é6-membered heteroaryl with 1-
2 heterocatoms from N, S and O}, whereby all above-mentioned
alkyl and cycloalkyl radicals are optionally substituted with
CF3;, OH, NHz, NH Cj.3 alkyl, NH Ci-3 alkanoyl, N{C;.; alkyl):,
N(Ci-3 alkyl) {Ci-3 alkanoyl), COOH, or CONH; and all above-
mentioned hetercaryl groups are optionally substituted with one
or two substituents selected from the group consisting of F,
Cl, CH;, C, Hs;, OCHs, 0C; Hs, CF3, and C; Fs, or R> and R® '
together with the nitrogen atom form a 5- to 7-membered
heterocyclic compound, which optionally contains another
oxygen, nitrogen or sulfur atom and is optionally substituted

with Ci;_4-alkyl or Cj-4—alkoxy-Cy-z-alkyl.
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butyric acid;

4- nethylphenyl) 2-(4- pyrldlnyl) 1H benzi m dazol - 6- yI]oxy]hexapghﬂﬁzmﬁ
[I-(4-rmethyl phenyl)-2-(3-thienyl)-1H benzi m dazol - 6-

xanoi ¢ aci d;

47[ meq ftyérmtﬁny& JadedBaihy eyl drdth b?“%r‘ﬂ%ﬁé‘fr?' a6is yék%ygp@ﬂ&ﬁg%c
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[1-(4-net hyl phenyl)-2=(3-thienyl)-1H benzi m dazol -6- Yyl oxyl butyric
116 pladkyllere(.3- t hi enyl ) - 1H benzi m dazol - 6-yl ] oxyl pent anoi ¢ aci d;
henyl - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl | oxyl butyric acid;
henyl 2-(3- thienyl) 1H benzi m dazol - 6- yIonthexanoic aci d;
fIAJ O UEIWA ) a e b Baf B epy! a1 d B benzj, 9@%@' %ﬂ)@?i%?%@t@@ c
[1 (4- quorophenyI Itl1(‘{;(3 t%leny ? en2|n1d$§o - 6- :
nt anoi ¢ aci d;

Iluorophen%e_gon eg ggrld|2¥£gnlgtg§n§%négggglA6 yl ] oxyl hexanoi c

quorophenyI) 2- (3-pyridinyl)-1H benzi m dazol -6 yl | oxyl pent anoi c
-[[!-phenyl -2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxyl pent anoi c
-9 1A phenydurXd (Bcpyrdthayt - dHa renz) mrldaziol £ 6: yl ] oxyl butyric

6-[[1-{4-methylphenyl}-2-({3-pyridinyl}-1H~benzimidazcl-6-

QJSDU'IQJCD‘<QJCDCIDJ>QJQJU'I‘<QJU'I‘<

OO0

yl]oxylhexanoic acid;
5~[[1-(4~methylphenyl}-2-(3-pyridinyl}-1H~benzimidazol-6-
yl]oxy]lpentanoic acid;

4-[[(1- (4—methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylloxylbutyric acid;
5-{{1-(4-methylphenyl)-2-(4-pyridinyl)-1H-benzimidazol-6-
yl]l]oxylhexanoic acid;
6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-
yl]oxylhexanoic acid;

5-[[1l- (4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-
yl]oxy]pentanoic acid;
4-([1-(4-methylphenyl) -2~ (3-thienyl)-1H-benzimidazol-6-
yl]oxylbutyric acid;
5-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxylpentanoic
acid;
4-[[l-phenyl-2-{(3-thienyl)-1H-benzimidazol-6-yl]oxylbutyric
acid;
6-[[1l-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxylhexanoic
acid;
6-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-
yl]loxylhexanoic acid;
5-[[1-{4-fluorophenyl}-2-(3-thienyl)-1H-benzimidazol-6-
vl]loxylpentancic acid;
6-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-

ylloxylhexanoic acid;

43




Cld, 6-[[I-phenyl -2-(3-pyridinyl)-1H benzi m dazol - 6-yl | oxy) hexanoi ¢ aci d;
N- ( 3- met hoxypropyl )-6-[[ 1- (4- et hyl phenyl ) -2-(3-pyridinyl)-I1H ben2|n1qﬁﬁ%
6- yl ] oxy] hexanam de; 006

6-[[I-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-

N ot oyt ST Rt T 2 S0P Sy tpenzimidazol—6-

benzi m daziadx\6pd d taod he xeaed de;
N, N-di met hyl -6-[[| - (4- et hyphenyl ) -2-(3-pyridinyl)-1H benzin dazol - 6-yl ] oxy

]hexanarﬁ‘d [1- rele[r[srlv(?zr h%twlrp%wlb PH{Bepgimidgiage) = G+ bbazy hPeatanobe
yI]oxy]hﬁﬁ_ am de; N-cycl opropyl-6-[[|-(4-nethyl phenyl)-2-(3-thienyl)-1H
benzi m dazZot”- 6-yl ] oxy ] hexanam de;

N- et hyl -6 (14K dyfﬂi"ylWb’id:@yiﬁ—I@*@&Yﬁﬁmﬂdﬁb@NG%ﬂ%@ﬂbutyrlc

6- yI]oxy]hexanam
N-(2- neﬁﬁb%%ethyl) 5-[[1- (4- et hyl phenyl)-2-(3-pyridinyl)-1H benzimdazol -6

o1 oxyl pepk gt der > Nl ELINY P L L4 4: TRERYRDEDYL )1 PGy RUELAB YD -1 1

5-[[I-(zg5@ahylphenyl) 2-(3-pyridinyl)-1H benzi m dazol - 6- yl | oxyl pentanam de

;or 6-[[I-(4-nethy|phenyl)-2-(2-thienyl)-lkkbenzinidazol-67 yl ] oxyl hexanoi c

aci d. 10V- (8 pietrirecerrornl } tonpbbt 4 une Why tpheoydp) T 3e63 oper 6@ 1 vt e-1H-

conpounqiaﬁgﬁgéggghjo gl égﬁjﬁgﬁgﬁgﬁﬁ L, more vehi cl es and/ or adjuvants.
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yvl]Joxy]l-1-morpholi n-1l-ylhexan-1l-one;
N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-
benzimidazol-6-yl]oxy]lhexanamide;
N,N-dimethyl-6-[[1-(4-methyphenyl)-2-(3-pyridinyl}-1H-
benzimidazol-6-yl]oxy ]Jhexanamide;
6-[[1-{4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]lhexanamide;
N-cyclopropyl-6-{[1-(4-methylphenyl)-2-{3-thienyl)-1H-
benzimidazol-6-yl]oxy ]hexanamide;
N-methyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-
6-yl]loxylhexanamide;

- (2-methoxyethyl)-5-{[1- (4-methylphenyl}-2-{(3-pyridinyl)-1H-
benzimidazol-6 -yl]oxy]pentanamide;
N,N-dimethyl-5-[[1-(4-methyphenyl)-2-(3-pyridinyl)-1H-
benzimidazol-6-yl]oxy ]pentanamide;
5-[[1-(4-methylphenyl)-2-{3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]pentanamide ; or
6-[[1-(4-methylphenyl)-2-(2-thienyl)-1H-benzimidazol-6-

yl]oxylhexanoic acid.

10. A pharmaceutical composition which comprises one or more
compounds according to claim 1 and one or more vehicles and/or

adjuvants.
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15 AUG 2006 11. A pharmaceutical conposition according to claim 10,

wherein: Rl is a phenyl group that optionally is substituted wth up toﬁﬂ?ﬁmﬁ
of the follow ng substituents, independently of one another: F, C, &é,

OR, OCCOR, SR4, or R4 or two substituents at adjacent positions on the
phenyl ring together forman -0-CH2-0- or -CH2-CH2-CH2- group. 12. A

phar maceuti cal conposition according to claim 10, wherein R 2 is a
nmonocycllile. 3 pheBraverniteresdl hetrepesttylograwpeovding 1@ cheirerbat ons, sel ect ed

fromthe group consisting . of N, S and 0, which optionally_ is independently
SUbst | { GUEF ST Hip B0t WOSHY GRS ol 1 tliltudrt SUBstigutesR 4
OCCR 4 .3 48 =Rwh 10!.50%15 floliﬁlﬁllﬁq §d@s@i@§éﬂﬁé’?niﬁdéﬁe%ﬁ%tof
position on the R 2 ring(s together Torman -O CH2 O or -CH2- - CHz2-
group. kSe Amphdrarmceit iChl @OMpaRi,t COORAccBRYi nor tR" daitmdl0, wherein Ris
H 14. A pharmaceutical c osition according to claim 10, wherein R 4 and
R4, i rﬁig’-b%trfoté}ﬁr]t;ﬁ Gt o%fgln%?ﬁﬂ%eﬁ?sh‘%leorﬁ-@ Pl | RIGFR%E k§1R9 GOgauner ky! .
15. Ap td H.C | Uegn_agcorglin claim 10, wherein R 5 and R
5, i nde%ﬁ@ﬁdﬁry (%1?& ozngm;%?t hectrﬁf3 gr ‘Cépécf- 5%(;}1:}0(131 |, whereby a carbon atomis
optionally exchanged for 0, S, SO or S02 C3_5 cycloal kyl-CO 3 al kyl ene,
whereby in a 5- nenbered cycloal kyl, ring, a ring nenber | tionally a

ring N or? 1ithPTR rigfesEhicat r@%@?@imr?o@%qu%n%qwl?%gsﬁ@sw%%% Wi th
wih - b SRRl T N 8 Eaaor  Rerany i VoG e hontt anade al kyl
and cycllogidadatrant cadslerteedpfranathey subg icatedswind of N, S and O,

which optionally is independently substituted with up to two of

the following substituents: F, CI, OR', OCOR*, SR, SOR!, 350; R‘,

R? or two substituents at adjacent position on the R’ring(s)

together form an -0,CH,-0O- or -CH;-CH;-CH;- group.

13. A pharmaceutical composition according to claim 10, wherein

R’is H.

14. A pharmaceutical composition according to claim 10, wherein
R? and RY, independently of one another, are Ci-;

perfluoroalkyl, Or Ciy alkyl.

15. A pharmaceutical composition according to claim 10, wherein
R® and R’, independently of one another, are Ci-s alkyl, whereby
a carbon atom is optionally exchanged for 0O, S, S0, or S0z C3-5
cycloalkyl-Cy-3 alkylene, whereby in a S- membered cycloalkyl
ring, a ring member is optiocnally a ring N or ring O, whereby
the ring nitrogen optionally is substituted with C;-3 alkyl or
Ci-3 alkanoyl, Cp-2 alkylene-{5- to 6-membered hetercaryl with 1-
2 hetercatoms from N, S and O), whereby all above-mentioned
alkyl and cycloalkyl radicals are optionally substituted with
CFi3, OH, NH;, NH Cj-3 alkyl, NH C;_3 alkyl, NH C;-3 alkanoyl, N(C;-
3 alkyl);, N(Ci-3 alkyl) (Ci-3 alkanoyl), COOH, or CONH; and all




CF3, OH, NH2, NH Cl -3 alkyl, NH C1-3 alkyl, NH Cl1-3 al kanoyl, N(Cl- 3 al kyl)
2, N(d-3 alkyl) (-3 al kanoyl) , COOH, or CONH2 and all 5 1 15 AU§5§ﬁ@9

above-nmenti oned heteroaryl groups are optionally substituted with on &E
substituents selected fromthe group consisting of F, CI CH3, C2 H5, OCH3,

5, PR AT 080 A B Supd O NI HhI LE LA pagec gt o for

oxygen Wi i1 agen @ tsad f b St O @it I&Mtﬁlaiimsu%tgfmpdcomi@tlng
Cl- 4-al kyl or Cl1-4-al koxy-C0-2-alkyl. 16. A pharnaceuti cal {pOSltlon
accor di if to G rﬁ}b@ C\Ahﬁﬁel‘?\CHEA |O§2sﬁ5a|%r-@ﬁléi F2CBs5-ar k§l exted R(7. A

bhar maceul e CQUAGS! 44 o, ACEOLE] Nk 40 1 M 10, Whes el Blg OOOH or

CONH2 in bon at'om of = group phar maceut i cal

conposi tnmmmdlmg:dmp@dmmmlcw@ﬁ@alm @@m@@m axs@ther

6-[[1- (4- et hyl phenyl)-2-(3-pyridinyl)-1H benzim dazol - 6-yl hexanoic
acid; Bfygen4- mmﬁme@m&)u}zfqe PYOM B | ) s 1<Pptb1e¢mhlzda§ SBl Luted
yIjoxyI

4-[[|-(§&n&?h3}rbhe y‘ﬁ) S Gy TS 11 R b1 i dazol -6- yI1oxyl butyric
acid; 6-[[!-(4-nethyl phenyl)-2-(4-pyridinyl)-1H benzi m dazol -6-

yl j oxy] hexanoi ¢ aci d;

6-[[1-( 4lﬁmtﬁ1>nrrﬁ1@mmqutzlqas.l t GRTEPES ) t 1¢P beeee B B ot © 62131 Mok (1 helkaroie
aci d; 5}{[ ;kralg -Qﬂ?UYA)C3 §$%fﬂyf%%¥|) 1H benzi m dazol - 6-

17. A pharmaceutical composition according to claim 10, wherein
B is COOH or CONH, in each case bonded to a carbon atom of

group A.

18. A pharmaceutical composition according to claim 10, wherein
the compound is: 6-[[l-{(4-methylphenyl)-2-(3-pyridinyl)-1H-
benzimidazol-6~yl]loxylhexanoic acid;
5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxylpentanoic acid;
4~[[1-(4-methylphenyl}-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]loxylbutyric acid;
6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-1H-benzimidazol-6-
ylloxylhexanoic acid;

6~[{[1- (4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-
vljoxylhexanoic acid;
5-[[1-(4-methylphenyl)-2-({3-thienyl)-1H-benzimidazol-6-
yl]loxylpentanoic acid;
4-[[1-{(4-methylphenyl)-2-(3-thienyl}-1B-benzimidazol-6-
ylloxylbutyric acid;
5-[[1-phenyl-2-{3-thienyl)-1H-benzimidazol-6-yl]oxylpentanoic
acid;
4-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxylbutyric

acid;
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yl pent anoi ¢ aci d;
- (4- met hyl phenyl ) -2-(3-thienyl)-1H benzi m dazol - 6- yIonbeutyriFS%HEﬂmﬁ
- phenyl - 2- (3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxyl pent anoi ¢ aci d;
phenyl 2- (3-thienyl)-1H benzi m dazol - 6- yIonbeutyric acid; 15 AUG

Q&ﬁﬁﬁ{ 2:43r4 L d;
4 f uorop gnylz)( (Zhﬂs +%Ir1 r%}p%?nﬁﬂ azo %Pf(é{ @)]p%gaﬁg: C
-ddikdi( 4- quorophenyI) 2-(3- thlenyl)-IH-ben2|n1dazo

y] pent anoi ¢ aci d;

(
5-
](zfi'f[l r@p‘l'felr‘rWQO@E(rBY]p&/rg ol fiythy ey benzt n@%%ﬁ?l%az?/]r]@)xy] hexanoi ¢
SahH |¥ﬁgé§gHé¥g“HBqa -(3-pyridinyl)-1H benzi mdazol - 6-

] t

ol C acl

- phenyl - 2-4-E 1yt ap g y ) +2 -b ezt d etaz ) - Biythd oxyth peant @neé€  aci d;
phenyl-2 (3- pyr|d|nyI)-IFLbenZ|n1dazoI 6-yl | oxy] butyric acid;
pl‘bélrﬂy?X)Q HENYAR R MF)d4 B benzi ni dazol - 6-yl | oxy] hexanoi ¢ aci d;

LN OF ) S et 1 VA BB (Y84 il b3 4 - penzi i dazol -
(zyln]ejﬁw]lkm;mydl)c 2adi3dpyridinyl)-1H benzi m dazol - 6- yl | oxyl -1 -norphol i
Ihﬁgap[l qP fluorophenyl)-2-{3-pyridinyl)-1H-benzimidazol-6-
yl]loxylpentanoic acid;
5-[[1-phenyl-2-{3-pyridinyl)-1H-benzimidazol-6-yl]oxy]lpentanoic
acid;
-[[1l-phenyl-2-{3-pyridinyl)-1H-benzimidazol-6-yl]loxylbutyric
acid;
6-[[l-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]lhexanoic
acid;
N-(3-methoxypropyl)-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-
benzimidazcl- 6-yl]loxy]lhexanamide;
6-[[1-(4-methylphenyl)-2~(3-pyridinyl)-1H-benzimidazol-6-
yl]loxy]-1l-morpholi n-l-ylhexan-1l-one;
N-methyl-6~[[1-{4-methylphenyl)-2-(3-pyridinyl)~1H-
benzimidazol-6-yl]oxylhe xanamide;
N,N-dimethyl-6-[[1-(4-methylphenyl}-2-(3-pyridinyl)~1H-
benzimidazol-6yl]oxy ]hexanamide;
6-((1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]lhexanamide;
N-cyclopropyl-6-{[1-{(4-methylphenyl)-2-(3-thienyl)-1H-
benzimidazol-6-yl]oxy ]hexanamide;
N-methyl-6-[[1-(4-methylphenyl-2-(3-thienyl)-1H-benzimidazol-6-
yl]oxylhexan amide;

- (2-methoxyethyl-5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-
benzimidazol-6- yl]oxylpentanamide;
N,N-dimethyl-5-[[1-(4-methyphenyl)-2-(3-pyridinyl)-1H-

benzimidazol-6-yl]oxy ]pentanamide;
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N-nmet hyl -6-[[| - (4- met hyl phenyl )-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] he
xanam de; N, N-di nethyl-6-[[]-(4-nethyl phenyl)-2-(3-pyridinyl)-1H 15 AUG 2006
benzi m dazol - 6yl ] oxy ] hexanam de;

6-[[I-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6- yl]oxy] hexanam de;
ﬁ}g;'ngfg gppi' - G Ll R PRV )5 2 { B P SOt Jp E 1 PERZL 8] dgzol - 6-yT ] oxy
N- et hyly16-d{yl) p(eﬁhtrmidny:ldmeﬂWr 2-(3-thienyl)-IH benzi m dazol -6- yl]oxy] hexan
am de; N-(2- nethoxyethyl 5-[[1-(4- nethylphenyu% 2-(3- pyr|d|nyl) 1H

benzi m dadi LBl Vg tdsARa EharA tE2-thienyl) benzimidazol-6-

N, N- di y Eg!% ( henyl )-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy
] pent an méJ)E1 ﬁﬁg%cf)%%

5-[[ 1- (4- met hyl phenyl ) - 2- (3-pyridi nyl)-1H benzi m dazol -6 yl ] oxy] pent anam de
; or  6-[[1-(4-nmethyl phenyl)-2-(2-thienyl)-1H benzi m dazol - 6-
yl ] oxy] hexanoic acid. 5 4




