1- PHENYL- 2- HETEROQARYL- SUBSTI TUTED BENZI M DAZOLE DERI VATI VES, THEI R USE TO
PREPARE DRUGS FOR TREATMENT OF | MMUNOLOGQ CAL DI SEASES The invention
concerns new benzi m dazol e derivatives, their production and use for
preparation of drugs for treatnent and prevention of diseases that are
associated with mcroglia activation and T-cell nediated i munol ogi cal

di seases, as well as pharnmaceutical preparations that contain the new
benzi m dazol e derivatives. The inmmune systemincludes a nunber of cells
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factors at many 1 nmunol ogi cal di'seases aré |gg by an
i mhal BRERARE DBHGSHOR TRMEN&&MWUN@LOGWESEASE& cyt oki nes (I\/bsmann
and Cof fmann, Ann. Rev. Inmunol. 7: 145-173 (1989 Street and Mobsmann,
FASEB J. 5: 171-177 (1991); Lucey et al., din. Mcrobiol. Rev. 4:
532-562 (1996); Powie and Coffman, Trends Pharmacol. Sci 14: 164-168
(1993); Singh et al., Immunolog. Res., 20: 164-168 (1999)). For exanple,
there are a nunber of indicates of a role of interferon gamma and
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macr othb age bémainnilaydle derivcheinel | t es, B-cel I s and ot her antigen-presenting
cells (APC), and influences both the function of natural killer cells (NK
cells) and that of T-lynphocytes. IL 12 can induce producti on of
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bowel disease (Crohn's disease, ul cerative col
example, there are a number of indicates of a role of interferon gamma and interleukin 12 in the

pathogenesis of autoimmune diseases. Diseases that are characterized by T-cell-mediated
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),



| upus di seases and ot her col |l agenoses, as well as acute rejection
reactions in allotransplantation (host-versus-graft - allotranspi ant
rejection, graft-versus-host disease). It is known in interleukin 12 that
it plays a critical role in regulation of the T1l response. Interleukin
12 in the cells induces production of mainly IL-2, IFNy, TNFa and TNFP
(nOssman  and Sad, I mrunol. Today 17: 138-146 (1996); Gately et al., Annu.
Rev. Imunol. 16: 495-521 (1998)). IFNy, in particular, is a potent
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Nat ure 330: 662-664 &}9 Basger et al Crc. Shock, 27: 51-61 g1989)
H s HEGREY, F fo example; PKT3 aflipinistration imatlgtronsplantation)) (Kupeel gb. Infect Immem69: 351

603 (7539549 (20085} AGhd &lat.; J LARRGEBio389:'921-927 (2001); Hultgren et al., Arthritis Res.
3: 41-47 (2001), Arndt 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)).

1L-12 also plays a role in inflammation with now unclear pathomechanisms (for example,
eclampsia) (Hayakawa et al., J. Reprod. Immunot. 47: 121-138 (2000); Daniel et al., Am. ).
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 TNFa. 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.



1731 (1998)), but al so nunerous other imune-nedi ated di seases. 2
Corticosteroids, whose side effects, in particular, during |long-term
treatment often lead to interruption of treatnent, are often used to
treat IL 12-nmedi ated di seases and to reduce the acute synptom of these

di seases. Activation of mcroglia represents a central step in the

I nfl ammat ory event of alnost all degenerative di seases of the central
nervous system The mcroglia can remain in the activated state over a

| onge WeTa By ' : . I.ffer |.nf]l ammat i on
Fact oC2Heputios IR0 cHIRY sfBRRURE, ANhedGRLELT nEl b b 1T e,
cyt okinteempticooftreamet, dracfiorsedindreanHul bmedined disdisesmdagadduce hd€utaeur onal
dysfunction d q? eneration. Activation of mcroglia can also occur from
di ffe?yé'f‘ﬂmrgf’?ﬂ'ﬁﬁ ,'gqaf“l?e ap- peptide (0-anyloid, Araujo, D. M and Cotman,
C M, Brain Res. 569: 141-145 (1992)), prion protein, cytokines or cel
fragments (Conbs, C_ K et al., J. Neurosci. 19: 928-939 (1999); Wod, P
L., NAdtivsiion phmmeseglioneprassars acenirad sigpén thyin{laematory evéniofisimobralss (1998) .
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mul tiple sclerosis, Parkinson's sease, Pick's disease,
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microglia, are described in WO 01/51473. It is also known from this that benzimidazoles that
inhibit 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 Al 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
inclhude pyridyloxy-, pyridylatkyl-, 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 alky! 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.



group are also described in WD 01/21634 Al. It is stated that these

subst ances can be used for a variety of possible indications as an active
i ngredient in drug preparations. 3 Substituted benzim dazol es having a
phenyl or naphthyl group in the 1-position and a phenyl or heterocyclic
group in the 2-position are nentioned in US- A-5,552,426. The anell ated
benzene ring of the benzim dazoles is preferably substituted with an

al koxy or am noal koxy group. Such conpounds are attributed efficacy
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groups in position 2 are nentioned in EP 0 520 200 A2. The benzene ring
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ring in the benmmldazolc framework can be substituted with halogen, trifluoromethyl and/or

cyano. These compounds are used for treatment of diseases connected with increased activation

of Ca channels.

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, aminoalkylidenyl or triftuoromethyl 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 alkyl group, and in
position 2 with an O-alkanediyl, S-alkanediyl, NH-alkanediyl, N(alkyl)-alkanediyl, SO-



Condensed 5-nenbered heterocycles, for exanple, substituted benzi m dazol e
derivatives, are nentioned in EP 0 531883 Al, in which these conpounds,
according to the general description of the conpounds, are substituted in
position 1, preferably with a substituted alkyl group, and in position 2
wi th an O al kanediyl, S-al kanediyl, NH al kanediyl, N(al kyl)-al kanediyl, SO
4 al kanedi yl or S02-al kanedi yl group. The descri bed conpounds are supposed
to exhibit anti- thronbic activity. For possible therapy of
neur o {J'Bi [
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'B.

The compounds known for treatment of immunological diseases, like steroids, often 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 thetr 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-



interruption of IL 12 and I NFy production in cells of nobnocytes origin or
T-cells and NK-cells. Because of their capability of interrupting
production of IL 12 and TNFa in nonocytes/ macrophages/ dendrites and | FNy
production in T-cells and NK-cells, mcroglia inhibitors are suitable for
treatment of nunerous diseases that are triggered by increased production
of cytokines, like TNFa,3, IFNy, I1L-2 and 1L12, like inflanmatory di seases
not based on neuroi nfl anmati on, autoi mmune di seases, allergic and
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r el evpathophysichogirally mehevartaoflanomatiof reantionsiofaiosauncteat grigin. The benzi mi dazol e
derivatives have the followi ng general structure fornmula 1: in which: R
denotes a phenyl group, optionally substituted with up to three of the

f ol | oWhéBenziniEdold degivhtives hM&H@ﬂﬂi@Mdﬁy eféraPmbufl fofhula, €, Br, J OH,
OR4, OCORA, SRA, SORS, SO2RA, R4 NI NHRA, NRARA OF two adj acent

substituents on R together forma -OCH2-O, -OCH2- CH2-O or -CHz-
group, R2 denotes a nonocyclic or bicyclic 5 - 10-nenbered heteroaryl
group with 1 - 2 hetero atonms, chosen fromN, S, and O, optionally
substituted with up to two of the follow ng substituents, independently
of each other: F, d, Br, J OH OR4, OCOR4 COR4,

in which:

R denotes a phenyl group, optionally substituted with up to three of the following
substituents, independently of each other:
F,ClL Br,)
OH, OR*, OCOR?,
SR, SOR*, SO,R,
R*
NH,, NHR*, NR'R*
or two adjacent substituents on R’ together form a -O-CH,-O-, -O-CH;- CH;-O- or -CH,-
gl'Ollp,

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

F,CI, Br, ]

OH, OR’, OCOR*
COR’,

SR*, SOR*, SO2R®,
R



SR4, SOR4, SO2R4, R4 6 or two adjacent substituents on R2 together forma

-0 CH2- O,

-OCH2- CH2-O or -CH2- CH2-CH2- group, R3 denotes H, CH

O Cl-6-al kyl, R4 and R4, independently of each other, denote

Cl- 4-perfl

uor oal kyl or C1_6-a|ky|, A denotes a C2_6-al kyl ene group,

or

optionally substituted with 0, OH OCl_3-alkyl, NH2, NHCl_3-alkyl,
N(Cl_3-al kyl)2, and N(Cl1_3- aIkyI)(CI 3-al kanoyl ), B denotes COOH, CONHZ2,

CONHNH2, CONHR5, CONR5R5 , each bonded to a carbon atom of group A,

and R5,, i

sevenghenbgmegs ey OHOsH 600, ¢ hikyl,

R5

SasBaa 0 te a hqsen om t he
group conpri si ﬁqﬂ%k%sguﬁ?}g%@ %Jka K& f?)?x‘l':'bj @g@% g’mﬁ?@ Ftl—?f* @:hgcﬁ:f " C-atom
can be repCHg€#vgrowp,0, S, SO  SO2, NH N- Cl. 3- al kyl or N- Cl. 3- al kanoyl ,
al so (C -3-al kanediyl -C3_7-cycloalkyl), in which one ring nenber in a

five-menbered cycloal kyl ring can be a ring Nor ring O and, in a six- or

and/or ring O atons, in which the ring N atons can optionally be
substituted with C1_3- alkyl or Cl1_3- alkanoyl and al so
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N(Cl . 3- aIkyI)(Cl - al kanoyl’)

af orenent i

and

3-alkyl, and all the

oned phenyl and heteroaryl groups can optionally be substituted
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atom of group A,

R’ and R’ independently of each other, each denote a group chosen from the group comprising

Cis-alky, Ca.¢-alkenyl, Cy6-alkynyl, in which a C-atom can be replaced with O, S, SO,
S0;, NH, N-C,_3-alkyl or N-C;_s-alkanoyl, also (Cy 3-alkanediyl-Cs.;-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; ;-
alkyl or Cy_s-alkanoyl, and also (Cy.;-alkanediyl-phenyl) and (Cy.;-alkanediyl-heteroaryl),
in which the heteroary! 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 cycloalkyl groups can optionally be substituted with two
groups, chosen from the group comprising CF;, C;Fs, OH, O-C,.;-alkyl, NH;, NH-C, -
alkyl, NH-C,.;-alkanoyl, N(C,.s-alkyl},, N(C,.3-alkyl}C; s-alkanoyl), COOH, CONH;
and COO-C,_ s-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, CHa, C,Hs, OH, OCH3, OC;Hs, NO, N(CH;),, CF;3, CoFs and SO;NH;, or R® and R®,
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 (Cp o-
alkanediyl-C, 4-alkoxy), C,s-alkoxycarbonyl, aminocarbonyl or phenyl



together with the NNatom can forma five- to seven-nenbered heterocyclic
ring that can contain another N- or 0- or S-atom and can be substituted
with ClL -al kyl (Cu2- al kanediyl-Cl -al koxy), Cl-4-al koxycarbonyl,

am nocar bonyl or phenyl 7 as well as their optic or geonetric isoners or
tautomeric fornms or pharmaceutically applicable salts, in which the

foll ow ng conpounds are rul ed out:

6-[[ 1- phenyl - 2- (pyri di ne-4-yl)-1H benzi m dazol - 6-yl ] oxyl hexanoi ¢ aci d,

6- [ [ 1- phenyl - 2- (benzot hi en- 2-yl ) - 1H benzi m dazol - 6- yl ] oxy] hexanoi ¢ aci d.
Compounds are preferred, in which R is a phenyl group, optionally

subst ag welbak theit bptiqorigeomenaic idonterseor ftaitdroerigrmudrgihaimeeitially applies@andent | y
of each other: F, G, OH OR4, OCOR4 SR4, R4 or two adjacent substituents
on R 'Bget her forma -O CH2-O or CH2- CH2-CH2- group, Benzi m dazol e

der i va{ whieP the fOlloMIheE Borthpounds #te pREPEMC! i ¢ 5 - 6-nmenbered heteroaryl group
with 1 - 2 hetero atons, chosen from the group conprising N, S, and O,

optionally substituted with up to two of the followi ng substituents,

i ndep € P e ek RA 4. SR4, .SOR4, SO02R4, R4 or two

adj acéﬂﬂe‘%hﬁt?{”ﬁ’gﬁﬁg 4%151% ‘Fg’r"%%a"z%&ﬁ]%’%r"‘@ﬁ& CHZ- CH2- group are
6-[[1-phenyl-2-(benzothien-2-yl)-1H-benzimidazol-6-ylJoxy]hexanoic acid.

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,Cl,
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

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

F, {1

OR’, OCOR*

SR*, SOR®, SO;R",

R*or

two adjacent substituents on R? form a -0-CH»-O- or CH;- CH,-CH,- group are

preferred.



preferred. 8 Benzi m dazole derivatives, in which R3 is H are also

preferred. Benzim dazole derivatives, in which R4 and R4,' independently
of each other, are Cl_2-perfluoroal kyl, Cl.4-alkyl, are also preferred.
Benzi m dazol e derivatives, in which R5 and Rs', independently of each

other, are Cl_6-alky, in which a carbon atomcan be replaced with 0, S
SO SO, C3_5-cycloal kyl-CO 3-al kyl ene, in which one ring nenber in a 5-
menbered ring can be an N or an O, the ring nitrogen optionally being
subst gite j - -3l or C1. 3-al kanoyl, Ci1-2-alkylene (5-6-nenbered
het er%g%fuﬂﬂ%&ﬂv %t@rﬁ%horrs fromN, S and 0) in which all the

af orenenti oned al kyl and cycl oal kyl groups scan be substituted with CF3,
OH, , NH.C1. 3-al k H Cl1_3-al kanoyl, N(CLl. 3-al kyl) 2,

N( Clig?al @&Efﬁpﬁr‘%]ﬁlﬁ%‘u), COOH, CONH2, and al | the aforenentioned

het eroaryl groups can be substituted with one or two substituents from
the group consisting of F, O, CH3, CH5, OCH3, OC2H5, CF3, C2F5, or R5
and RBenzimideaoledarivaives, inpwehiehi t r ogen atom can form a 5- 7- nenber ed

het erocycl e that can contain an additional oxygen, nitrogen or sulfur
atom and can be substituted with Cl.a-al kyl, Cl1-4-al koxy-Cr~2-alkyl, are
al so RiandfRey indelpenBembyi oficacizathe, ate O y-ptiflnemalkiyl Galpialklyl, Ard alscepreferrad.ght - chai n
C3.6-al kyl ene, are preferred. 9 Benzi m dazole derivatives, in which Bis
COOH or CONHZ2,

Benzimidazole derivatives, in which

R and R’ ', independently of each other, are Cy.¢-alky, in which a carbon atom can be replaced
with Q, S, SO, SO,, Cs.5-cycloalkyl-Cq.3-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

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

in which all the aforementioned alkyl and cycloalkyl groups scan be substituted with CF;,
OH, NH;, NH-C, 3-alkyl, NH-C,_3-alkanoyl, N(C,.3-alkyl),, N(C,_s-alkylXC,_s-alkanoyl),
COOH, CONHz, and all the aforementioned heteroaryl groups can be substituted with
one or two substituents from the group consisting of F, Cl, CH3, C;Hs, OCH;, OC;Hs,
CF;, CoFs,

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

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

Benzimidazole derivatives, in which

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



each bonded to a carbon atom of group A, are preferred. The foll ow ng
benzi m dazol es are particularly preferred:

6-[[ 1- (4- nmet hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢
aci d

5-[[ 1- (4- met hyl phenyl ) - 2- (3-pyridi nyl ) - 1H benzi m dazol - 6-yl ] oxy] pent anoi c
acid

4-[[ 1- (4- et hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] butyric
aci d

6-[[1- (4-net hyl phenyl) - 2- (4-pyridi nyl) - 1H benzi m dazol - 6-yl ] oxy] hexanoi c
ci d Benzimidazole derivatives, in which

1- (4- et hyl phenyl ) -2-(3-thi enyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c

o

1B( 4- neICOOWBECYNH,2- ( 3-t hi enyl ) - 1H-benzi m dazol - 6-yl ] oxy] pent anoi ¢

- (4- reaemborsled 18,3 arbony dom of gropp Y\, arq piefeeredyi dazol - 6- yl ] oxy] butyric aci d
- phenyl - 2- (3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxy] pentanoi c acid

- phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
Ihﬁ‘lbﬂqw“@b@ﬁzmﬁdaeoiys jre phitioelady piefad! - 6- yl ] oxy] hexanoi ¢ acid

iLI (f Inllje?ﬂyq en%Z) (3-pyI1%myI}-ﬁPIéelImmIaI_azo?% lInxy %}?anbl% a¥:IdI oxy] hexanoi ¢
154 (4= meany2ptieany 2} 3 Jyridiny ) 19NBénzintida AR B 21 Gk fpéMbndic ¥did OXYy] pent anoi ¢
143 mpeshdphearl2y G nyridinyr iHbenzimidazql-Senloxpibutyris cid- y| | oxy] hexanoi ¢

1- I (?_anect)IIyg)%IIfn#)-z)-mzo 48 g‘“&”ﬂffﬂ’%"f gl S atloxyihesanic. aIé]dyl ] oxy] pent anoi ¢
ﬁi{(ﬂ-lnezh)(lﬂzepyll)-|2€(8ft§de)yl)_&Hﬂmnmmdﬂalz@ﬂ]ﬁwjhdmuq@ padt anoi c acid

; d d

sin%émﬁ b R R oot BB

I(Wﬂﬂiéhﬂ)ﬁ Bllieay)-1HtBRyLIRI®RYI- -y BoxXyFoudyrid didy| ) - 1H- benzi mi dazol

]h
O I'IgI(ZgI:IgIIIVPw‘iH(@“WF‘II*HPI‘iW}IO’EDI-IP‘B'é@I'?ICrﬁCUIaZoI 6-yl ] oxy] - 1- nor phol i
)ﬁQn)I] 'ZQ(@EIhle 1598 e ziRiidlazbl- 6- ]oxygbutync acid

-2-(3-pyridinyl) nzi m dazol -6-yl]oxy ]hexanam de
N N. cﬁ:—[{émhynyle.é thlenyl)-IH bcnmmldazol 6 yl]oxy]hexano:c acid

ISI [1[ (éﬂ?%g'%bﬁ’?ﬁ%w' ﬁy—ﬁ-éhge- ?é{ 20 l%d%%ﬂﬁ-?%k@.@%%g é:-zag dyIGI gr]YL)I(l)e/i(anam de
hexans\{i1q4-flucrophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yljoxy]pentanoic acid

N Cycéﬁiﬁg %I)r-ophcglIyI) é-é-pymI] Xyl)DIIﬁ II%n%lmldag(% é -y I]oxy hcxz-mloIl_IE EC?III zi m dazol - 6-yl ] ox

y] hex
5-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl Joxy|pentanoic acid

QJU'ISD CDQJ U'ISD CDCD-&U‘I-bm U'ISD CDQJ
Ot'o ot o o
el Ll

ZCD-b-

6

'I]n

I
-
[
-|
I
-1
-
-
-
-
[
-|
I
-
[
-|
I
-1
-
(3-
- [
I

3o

5-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid
4-{{1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]butyric acid
6-][1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy Jhexanoic acid
N-(3-methoxypropyl)-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-11-benzimidazol -6-
ylJoxy]hexanamide
6-[{1-4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]-1-morpholin-1-ylhexan-1-one
N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyt)-t H-benzimidazol-6-yl]oxyJhexanamide

N, N-dimethyl-6- [[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy |hexanamide
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy Jhexanamide
N-cyclopropyl-6-[[1-(4-methylphenyl)-2-(3-thienyl}-1H-benzimidazol-6-yl Joxy jhexanamide

10



10 N-nethyl-6-[ [ 1-(4-nethyl phenyl)-2-(3-thienyl)-1H benzi m dazol

-6-yl]oxy ] hexanam de

6-[[ 1- (4- net hyl phenyl ) - 2- 1H benzi m dazol - 6-yl ] oxy] - 1-[ t hi azol i di n- 3-yl ) hex

an-1l-one N (2-nethoxyethyl)-5-[]

1- (4- et hyl phenyl ) -2-(3-pyridinyl)-1H benzi md azol -6 yl]oxy] pentanam de

N, N-di net hyl -5-[ [ 1-(4- nmet hyl phenyl ) - 2- (3- pyridi nyl) - 1H benzi m dazol -6-y

| ]oxy ] pentanamide 5-[ [ 1-(4-nethylphenyl)-2-(3-pyridi ny

I ) ll-b\]b‘ﬁ ] 1 ; .
6-[[1 arsretltmh_gggﬁén e%yyﬁhfh %zt(ﬁlq@%@n?%ﬁj%gﬂ% dr%z (gatsz&]{zxg-}g?ﬁ"g@f%exanoi o

aci d. & 4pnet ﬂnhembvkhﬂibsmnmrdamleﬁaysl]twyélﬂﬂymobﬂiogﬁ -yijtiekyn-tompat i bl e salts

pascoNd R EM B e SRRRIPE M P TR Bt e AR Sy et fon, and

al so S(i)ﬁ(ﬁlﬂnta‘hmﬁfdccar boxyl Ic acids of the derivatives according to the
I nvention wth bas benzi m dazol e derivatives according to the

i nvenF%ﬂ‘Wlﬁaﬂ@(‘bWé“‘MPhﬁW)az -Spyidinyl)-eH-bepzimidazol-Gspllexydpentanamisis rpounds
can o (4l mula | can al so
cocur R BAERES) 2 CORRIdhG ) B Boncinlog h MR PRuhork B 1%, et o

al so HlkiI-(dehylalldnybé’s@rtbieayl}slﬂnlmnmm:ﬂazlabﬁ-&l]oxy]hlexan;is ecdrs, S- and
R-enantioners, diastereoners, racemates and m xtures of these, including
the tautoneric conpounds. Al these isomeric conpounds, even if not

expr e¥hd preseaninvenidvd indhides theGhyFioNngithiléonfatiblesei&uTithd dWRMeh@hed The | soner

m Xtures can be se arat ed accordl ng to the usual nethods, like

cryst ‘&1‘!_‘1?02‘3‘95 gypeci imtregen bages of he Hﬁﬁ“ﬁ’rﬁ'aquﬁﬁ‘ﬁ“‘@h‘éesenant i omer s
O E/ gachrif{¥ab the .}Eb@mtaetﬁ.a 9&5}(& QIOHPSERPERIARDE ik de ge?tn%ez B' e
conpounds accordi ng to the i nvention are’ constructe rom |ve r ten

frarrethglllwealmtm\slthh@e%an contain one or two hetero atons. Hetero atons are
oxygen (0), nitrogen (N) and sulfur (S). Exanples of nonocyclic heteroaryl
groups are pyrrolyl, thienyl, furanyl, imdazolyl, thiazolyl,

i sot h"['ht‘zlﬁdnmlrmdmhmhyinvet saxaiiny tlthe pyémion eyl havieyhé diyhorepyyhmikdicny!|

pyraz| n}érs %]ﬂlap l¥1e Icgr%;z)éur}l%ls canlolccur in several isomeric forms. The compounds of formula
I can also occur as tautomers, stereo isomers or geometric isomers. The invention also includes
all possible isomers, like E- and Z-isomers, S- and R-enantiomers, diastereomers, racemates and
mixtures of these, including the tautomeric compounds. Al these isomeric compounds, even if

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

The isomer mixtures can be separated according to the usuval 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 (O), nitrogen (N) and sulfur (S).

Examples of monocyclic heteroaryl groups are pyrrolyl, thienyl, furanyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrimidinyl, pyrazinyl and pyridazinyl.
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Exanpl es of a bicycle heteroaryl group are indolyl, isoindolyl,
benzot hi ophenyl, benzofuranyl, benzi m dazolyl, indazolyl, quinolyl,

i soqui nol yl, phthal azi nyl, quinazolinyl, cinnolinyl, quinoxalinyl,
naphthyridinyl. If the heteroaryl group is part of R, bonding to N of the
benzi m dazol e occurs via a carbon atom Heteroaryl groups can be bonded
arbitrarily to the benzi m dazol e basic framework or another group, for

exanple, as 2-, 3- or 4-pyridinyl, as 2- or 3-thienyl or as 1-imdazolyl.
AIkyI anQ ,&hﬁ% prolered Lgr oups
are net "&“&%fc" ,Eﬁ&@dr%?lt' P soﬂ‘ﬁ’? { ngﬂtien ﬁitHEA e(ﬁ?lbﬂ% zI%hm{rlyp’ent yl,

sec- pmmndamlgd,tmq!mnlyjslqmmgd, ipaquinplyl, muﬂﬂnzydy}, qsmazolhgkycinnommj | uori nat ed
al kyl s .are..pr.ef e C2F5 9 I derstood to
rean SPRVEIEH SPhPIdinyT, g e helstian erpp i Byt St ohenghie S ot Bhesy | “or
cycl ommaamw@lvimn%,be rrentloned of exanpl es of saturated
heterocyclic rings or as cycloalkyl wth one or nore hetero atons:

pi peridi ne, pyrrolidine, tertrahydrofuran, norpholine, piperazine,

hexahﬂoxyg@?wﬁs cﬁ%e%hgfmmaaﬁ- b n%tb@xi, mgbwﬁzgl}tmgwm p&r azi ne,

pyrrol1dine, piperidine- onam I onor p ollne,
t hi azgroupl iforeexamplewis 2:13-codglyridipyt am 2- @Scthienyl @ as ptimddaabllyl, present ring
N-atonms. The followi ng can be nmentioned as straight-chain or branched
al kylene for Awith up to six G atons: ethyl ene, propylene, butylene,

penty Bgmbw@ah«aaenmgmcbhainsﬁ bﬂa—namdmﬂxe.hbné& endkyl broupt ¢! RéiRy), ethyl, n-
1- met hyl pr opyl ene, nmet hyl yl ene, 1-nethyl butyl ene, 2-nethy butylene
1- etl’f?l’ﬂt&‘?f‘PE’fP@l nzhuatlﬁyﬂtmggh reprRatylyseqpentyl fféﬁPVl‘lén'E—"’ peolybrhasbseqi ene,
3- met gy kFentylene as well as simlar conmpounds. A can be disubstituted,
preferably nonosubstituted, with OH NH2, NH Cl.3-al kyl or NH C1. 3-
al kanoyl . 12 The physi ol ogically conpatible acid salts of nitrogen basis

of t rngrﬁ eor}lznla{n d (%ﬁtzy?sl ate &%i’era\lﬁy b¥3 and CyFs.

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-methyiethylene, 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, 3-alkyl or NH-C,.;-
alkanoyl.
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according to the invention can be fornmed with inorganic and organi c acids,
for exanple, with oxalic acid, lactic acid, citric acid, fumaric acid,
acetic acid, maleic acid, tartaric acid, phosphoric acid, hydrochloric
acid, hydrobrom c acid, sulfuric acid, p-toluenesulfonic acid and

met hanesul foni c acid. The inorganic or organic bases that are known for
formation of physiologically conpatible salts are also suitable for salt

formati on of acid groups, especially carboxylic acid groups, |ike alkal
hydr oxi des, especially sodi um and potassi um hydroxi de, al kaline earth
hydr oxi des, |ike cal cium hydroxide, also ammonia, as well as am nes, |ike

et hanTheaphiysw]ogitially kempdtidhd avs] salts pEnilragel tasis nEthe bbhaimidaydle derdarnivese and
tris-(hydroxynet.hyl)-nmethyl am ne.. The conpoynds of formula | inhjibit

ot viepttesy B Y estion s AP ERE MR AP OEaPE R, Tbample, 13 ang

| nt er exalioAc, labtiMdd, cili®adid) teiricitid, Bevtie il emaAkiR AcRORABIOScid, PRosph&riof a
conpound of formula I, as well as its optical or geonetric isoners or

t hei r 2 My droghlenig acidyhydrobramir aeifly splfude agidip-telusnesylfenic agid angyr epar ati on of a
drug fefhahesBRSdiERg.Or prevention of a disease associated with mcroglia

activation, especitally a disease triggered by overproduction of IL 12 and
I FNy and for induction of interleukin 10 (I1L-10). In a preferred vari ant,

the c unds. accor di t he.invention f.i nd ljcatjon for_ treatnent of
T ool HateAvE Y Sgais Biber fhot 4 KBS Forihalp L6 MiRisleRaly SapPiblesif " and

non- Taré Qisb siiRMieAbEShIt fohdtidiTRAEE Froupg eépetiaBy cdrBoXIfE kid graups, HieanaRMPouUNds
according .to the invention are used to . ;ﬁgﬁfe a dr%ﬁ)for i nterruption of

| L 12hygrexidessppemally rodivgnand potastipm hydro wg egh ydioxadeslikecqalgum and
NK- CChldoxii2 3RE afithoh ek waPRAMihd<! N lindndlafifid! el iRl ol RfloiRfhink - 12
and TNFa I n" nonocytes/ macrophages and | NFy production Ih cel S, the
c onpolmishydglocansine gnd wis{(halroxymegnt - methplamieui t abl e for treat nent of
nuner ous di seases that are triggered by increased production of

cytoki nes, for exanple, TNFa,o, IFNy, IL 2 and IL 12, |like inflamuatory
di seaFmsconipodiidsat €orirla Diabibil attivarien bOmitidpdaahd pRductdlod inPAbIRindi2gHaSES,
alleggéc and infectious diseases, toxin-induced inflammations,

phar b0 and iterterony (LFNyg dihe dnviepionthergfoss glsq eancems ths usgef 3 gampoyad of

P2 3o ! 39 b ol Yol s HER B et B R BRMICHF! o2

compatible salts, for preparation of a drug for treatment or prevention of a disease associated

with 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 immunoclogical disease, and non-T-celi-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,, 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

pathophysiologically relevant inflammatory reactions of now unclear origin.
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13 Exanpl es of inflammatory and autoi nmune di seases are: chronic
inflammatory intestinal diseases (intestinal bowel disease, Crohn's

di sease, ulcerative colitis), arthritis, allergic contact eczenmm,

psori asis, penphigus, asthma, nmultiple sclerosis, diabetes, type-|I

i nsul i n-dependent diabetes nellitus, rheumatoid arthritis, |upus diseases
and ot her coll agenoses, G aves' disease, Hashinoto's disease,
graft-versus-host di sease and transplant rejection. Exanples of allergic,

i nfectious and toxin-triggered and i schem a-triggered di seases are:

sarcoi dosis, asthma, hypersensitive pneunonitis, sepsis, septic shock,
endot Bxamplehafohflanmatory anghowkmmymddissases are xhmoniciin@ambabotyinestihARDS (acut e

i rat .di st nd ecl hexi a, . Vi
|t b TRURES Gaestine el S50 Tobhns e olePippng G g Bt her e pORteR gan
danmageczbmh, RoHRE, pERGHIEULS bsbiina, Amlmamyérssigfdi@eﬁgayﬁeaﬁaémﬁhg?kﬁ&nﬁ ri ggered

inflanmmation with pathophysiological relevance is" the fir dose response
af t er digbriesipellitug: chepmaseid apthritisy lupas diseases angddithes collagrrosex Baveadisergnpl e of
syste - e Rt ggg%@ At I .origin is eclanpsia

Exanp esﬂng?tloﬁgtkﬁm n fé)r‘rlﬁlétﬁ%fr;élgt g@%gé%d;&%ﬁgglgﬁﬁ r‘g@éu with mcroglia
activation are AIDS denentia, anyotrophic |ateral sclerosis,

Creuzf.el dt.- Jakagb di sease wn'.s Syndrone, diffuse L Body di sease,
ot 7 ESptes St Sfleiate SR G AT R AT PG e et kgt ate: puy 1t meon' s
di seasscoiddisizKasthriti, Bgpasifv e PRuiRILE, BpsiegRic shbEOKRIotdENBRICR t¥xik 0be

epi l epsy and tunors. The invention therefore also concerns the use of the
ment | B19ekisYNSrmefaric bives failure, ARDS @sute sespiratprylistens syodromedselagipsieases and

for p i ; i L at.erm La R Qi ors

accor i Aert ety it HRE o (RE 5t MPlcRAL R il hebali i b

m cr oddmage datawing seperffusain. | east 20% and i nhibition of cytokine activity of
at least 20% when stinulated with the Ap-peptide. The bi ol ogi cal
properties of the mcroglia inhibitors can be denonstrated according to

et hoAs ekdaiiple of HplitRacidgdidaByl trhigyetddenRdnimariodrwieXgdii)physitlobitaltrBi@vance is

i nvesti gation nmet hods descri bed below and in WO 01/51473. 14
the Tirst dose response after administration of anti-T-cell antibodies, like OKT3.

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 disease, 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 Af-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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It is described in exanple 29 how i nhibition of mcroglia activation can
be nmeasured. The mcroglia can then be activated by different stimuli,
for exanple, with Ap-peptide (0-anyloid, Araujo, D. M, and Cotman, C.
M, Brain Res., 569, 141-145 (1992), with prion protein, cytokines or
cell fragments [Conbs, C. K, et al., J. Neurosci., 19, 928-939 (1999),
Wod, P. L., Neuroinflammtion: Mechani sns and Managenent, Hunan Press
(1998)]. Stimulation with the Ap-peptide corresponds to the

pat NORY st if kaniid 5havk hhitshidH GMHCRRlia SctivaliiF @R be okl SpeeSt . the
substances according to the invention, during stinmulation wth the A--
pept i ohirogiattaiy thiea dbe iactivatzdtbiy aliffarént siimobgior exaapld, wathi Appeptidh (a0, of
mcroglia activation wt he  substances according to the invention | eads
to a gfﬁ"!ﬂag) }Jédﬂ’éltq?%ﬁa'bté@ét g’[&"ﬁéesp’rﬁauk"tli']o"ﬁ (a8 %’@@P’é‘ﬂ RIAte1% or  exanpl e,
of | Lgfoand oT!E:Eﬁfrﬁ?ﬁéﬁé{fc%ﬁmb@’Cﬁt—.l, §%1.9ﬁqvea%_,9§f%®@m@99 nﬂﬂoxalps),i, and to

reduc€ secretion of reactive oxygen/nitrogen internediates. Severa

i nf | aNeerewilpmmations Mechprisms ansl Meppgegnti Hnen Peads (IPA8)]i n vi vo ef ficacy of
t he substances according to the invention was denonstrated in an MCAO
nodel in rats. This nodel sinulates the state of a stroke. The substances

accor tirfi@afién Witk thel AB/p4phide Bori 3PoIRIS tdTihe patibpleysfdgicabitiafion itAlzRGmb'sS | N
acute brain lesions in the brains of the aninmals. Inhibition of cytokine

pr oduditgash Inghis tgst, thecsmbstances ancordingtp the inysptippauripg Adgmaingen witkitheiAft-er | euki n

12 i L ; | . =St ted .THP-1.cells. The .co ds
2ccoreriBe RaNBRAr SADlIcH o skt TAGR, Tohiton et t 0GR TR on 1 1

| i popsubytases baotdisg folthRSnvattiomnidadt foa stiding teduedidsof chkilrppadictiad sndt he ef f ect
of the substances on T-cell activation, for exanple, neasurenment of | NFy

secr elFBHORJon RampleTpid LB Apb hNEY (measredi G LIBAmRE MRINA SEPIESHaMhi bi t i on

| DFY RO @huce REGHRAY MacPABIEY ffthe] ARMERNES. scllg | nvention al so
concerns pharmaceutical agents that “Contaii one or nore conpounds

accor wflagmatory fagtorsarealss equally injehritedal fornula |, as well as one or nore
carriers. The 15

The in vivo efficacy of the substances according to the invention was demonstrated 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 TNFa and

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

The compounds according to the invention inhibit TNFa 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 1, as well as one or more carriers. The
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pharmaceutical agents or conpositions of the invention are prepared with
ordinary solid or liquid vehicles or diluents and ordi nary pharnaceuti cal
and technical inactive ingredients according to the desired type of
application with an appropriate dose in known fashion. Preferred
preparations consist of a formof admnistration for oral, enteral or
parenteral, for exanple, i.p. (intraperitoneal), i.v (intravenous), i.m
(intramuscul ar) or percutaneous administration. Such forns of

adm nj irﬁﬁ&é | f t

capsu ﬁ uﬂEal agé’d cr egﬁgilﬁélgs o\félléé lg}(%n?ip}cl)ﬁltse ﬂl?i %‘.‘gﬂ’ 6@%'?{5%119 g} isJ'lﬁdeI
i nj ecvdbd;l@ ¢r| dqluclus and (Udmevyanmmcemrcal aqd techhical inactive ingpedignts :mumﬂmgous

Suppo e CBpiedesie.oaPeal L TR ap pBorrtls Fn KR (b arEhe 1 of case o

t he bpgparkliénsdondistat b ¥em ofaamaiisliaign fo? ohheentdmeﬁbhx@ﬁkeﬁcCf@;r&hﬁsletppt heir
type ?radual ly or the entire anmpunt in a _short tinme. Capsules, pills,

t abl efiBtrapegioneal), {-xfmirayenans), | moGntemuseuly) REpPerRHBkAUDIdMInISEties. Shch

adm nj, [TENCT € ral

adm nl%ﬂtnﬁ gﬁdc?)ﬁmﬁmbnﬁﬁcsl casé@éiﬁﬁgﬁg;&g{r&g%b ﬁ%%ﬁa phqi er hey

| i ber ereams, Isatvess tatives, ihquldedlkemympssig’elsan]emabla hslhnistfot exxplendr izel ingden.t hem t o
t he bod av.e. ot ef f t hat | on ersi st.ing, slow supply
of * act RpscuiinspRifisfici B pRES S R intina ot SraH £0 « he at | oas!
one beippbsiioties; atecal sbasiitatié.i Ve indRRIuEOSEparilions re%’h@e toqa@bcﬂiyrth@a@weﬁvd@r e
pharmaceutically conpatible carriers, for exa substances for

S,

adj usiGeerknggp ﬂmewﬁets pesgyding tortheir trpe gradualbyrosd eaqwlse arRyIn, s} 4 shee tisme.
m crocapsul es, mcroparticles, granulates, diluents, binders, like
starch, sugar, sorbitol, and gelatins, as well as fiIIers, Iike silica

and t Ghpsples, ik, tdbietss coatigdetgblefs and) Hguidesr ailat koowe prag fdyes ahadesinis@ationes pondi ng

tabl e a n t he agtiv ent

i nact%a\%/'e& “.Q%‘*g)‘?s da enceuq%figar/re%a%%%l offﬂégtf“ ?ﬁahgﬁt E‘CH“IS Cﬂsgm%ggﬁgﬁgr& sugar,

s or bi fopdulatedsb tiak they fibéryeitheydciys i‘rngkddCBnrseb,lthai ifla_h&ytime afd reldalleethemitd st arch
cjd, agjﬁndee%é, | i ke starch or . gelatin, lubricants, |ike

car bo&’?ﬁﬁ%&ﬁé HpIadivRot efisfininbat laDes REEIIBS Slowsupply S agtivg dngredient 1 ht hal at e

Or  POiLY Wodlyis adie¥ed! In addiort tabﬁeestseaeme%emmazaé d&@4aVAlihd LRIt FRat ed

tabl ets can be produced by coating of cores produced simlarly to tablets

W t h ¢ngéain gne ofrmagre pharmacaysieallyi qempetble naysierss for exampip isebstances for
pol yvﬁd}uﬂtlﬂé’ﬂt oﬂﬂcqﬂ&?og(}rof meclrljg(éurf%mté?‘gﬁmlﬁzérg n%t:rocapsules, 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, lubricaats, 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 tabiets with agents
ordinarily used in coatings, for example, polyvinylpyrrolidone or shellac, gum Arabic talc,
titanivm oxide or sugar. The coating shell can also consist of several layers, in which the

inactive ingredients menttoned above under tablets can be used.
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titani um oxi de or sugar. The coating shell can also consist of several

| ayers, in which the inactive ingredients nentioned above under tablets
can be used. 16 Capsul es containing active ingredients can be prepared,
for exanple, by mxing the active ingredient with an inert carrier, |ike
| act ose or sorbitol, and encapsulating it in gelatin capsules. The
benzi m dazol e derivatives according to the invention can al so be
formulated in the formof a solution that is intended for oral

adm ni stration and contains, in addition to the active benzim dazole
derivative, a pharnaceutlcally conpatible oil and/or a pharmaceutically
co rrpaCﬂMib?S Wlp@phg lactéve ipgredignts gan besprepareds é(e eamuplorbyampiimgr thmaaivei cal | y

coma Abreflafenilh O [Helr cfirier, ik I-QEE D! ot 3 7R R o

better bi oavai l ability of the active ingredients according to the
I nvention, the conpounds can al so be formul ated as cycl odextrin

cl at hbg benzipydazole; deripatives, accordingdotheinucniion camplso b foprilpted inbeform of - or
Y- cy Cdhsifontihde i ﬂfenaaﬂbf ofABSdnYiafstryton anh fthfneTh aﬁ:ﬁ%ﬁ’ folhe % &ivk ONs and

externally applicable Iiquids are to be used ey nust be devised so
t hat bdﬂelwdandsata@cmphﬁmgcetmcaﬂlme:ompwtém pid Ancorea puppadewitatlp t he body in

suffi The dm nistrati cont e

ngr e e TR sl8RE W EReCindd R e R R bR IRy of ¢ ne
dr ug, susfattamGubdiine aﬁd/esaephaahaceeﬁcangebmbatimezemr nﬁbcihltﬁsmil\&nt asSH@edismees to

I ncrease perneation capability for the benzim dazol e derivatives accordi ng

to the invention through the skin, dyes, fragrances and skin protective

agent By orlidr 6 ahRVe ibbh? BSaSaifibslity BPhe hétive 1ﬁ§9&ﬂalﬁ§ %c%rdu% D%he iRCLAIVE, the
I ngredi ents can al so be contalned together wth conpoundg accor di ng

t 0 t heompeyprdsdap also be farmalathd Ay cytlbqlmnrﬁlsthatm yisie @ipemraoast th¢ poropeunids|
Chem str 195 Pharm Sci., 52, 918 ff.
(19633"* c%m%ed @Eflé’cf{t "%Fd% "amjﬂﬁir ?E&Vgﬁﬂ'feg for Pharmacy and Allied

Fields; Pharmind., 2, 72 if. (1961); Dr. H P. Fielder, Lexicon of
EXC|p|ents for Pharnacy Cosnetics and Allied Fields, Cantor

AG,
Aul ent Srepmgysalves, lofigps pnd eriemal Inppisabledignidsaraiioy used: thes musvbindevised can al so
be usgdnitineRiMpoBhdsHcEordik ¥ e Rventibkste supplied to the body in sufficient amount.

These forms of administration contain inactive ingredients, for example, substances for
adjustment of the rheology of the drug, surfactants, preservatives, solubilizers, dituents,
substances to increase permeation capability for the benzimidazole derivatives according 1o 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 physiclogically compatible diluent. Qil solutions,
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physi ol ogi cal saline, as infusion or injection solutions. For parenteral
adm nistration, the active ingredients can be dissolved or suspended in a
physi ol ogically conpatible diluent. G| solutions, 17 like solutions in
sesane oil, castor oil and cottonseed oil, are particularly suitable as
diluents. To increase the solubility, solubilizers, |ike benzyl benzoate
or benzyl al cohol, can be added. For fornulation of an injectable
preparation, any liquid vehicle can be used, in which the conpounds

accor gidhhitfint RfsebMER, icftoriEand 'csﬁmsxajdo.p fareymicaiah S6litable Jg%ac uL,hg upgls

often contain substances for regulation 0 COSI tan

pr es e ingreasetbe soletilitybsdlubilizess, liké bmml'lzcnamte arthicezyl aha:dhbl;aanebs addddt h whi ch t he
solution is nade isotonic. Other active ingredients can al so be

adm nistered with the benzi m dazole derivatives. It is also possible to

| ncor por fotrulitivn of b $ijedsts prapaaich, Bey liquid Yéhidl OV He &Y, iMwaich tiknsder mal
systemand to adm nister. themtransdermally with it. For this pur pose, the

benzi FTREPBIL2ccording fa the ipventipp arg disgolyed ?“rf‘é‘“f‘%f?ﬁ oFhese ligidnoftenjcenteinon or an
i mpl aﬁ\fbsﬂﬁ&@%r%guﬂ:{honfo?%s%ﬁgégu?fadmﬁy BiréskAH: sio‘l’ubll?é!fshd:meﬁgaa'h bingps can

be fornul ated, soO that del ay act1veé |ngre ase 1s ma e possible.
Knownaddatavtes,i wjthewhich thelselution & hale isdiomsc. pOtheoaaive ingredioosngah @lso e ssol vi ng

depot or t a.menbrane. |nplants can contain as inert
mat er?dﬁnglsf?f%oc}gﬁ}tg'g&?zém' C\ﬁn@?@} @UYS- Synthetic silicones, for exanpl e,
silicone rubber. The benzi m dazol e derivatives can also be incorporated

in a ﬁl aster for percutanegus adm nistration. The dosage of the substances
of geldyalso passihig e mcorporats the ﬁ%aacqsr?écqrﬁ%mﬁhswvegtl@@péﬁwmanﬂy t he

treat {gnPdhish Q&ﬁiﬁls?é?%éﬁ?ﬁﬁﬂgémaﬁm i tHR fnid gdrg&g ; th€ BedAMiiadshi ni st er ed

substance, the route of admnistration, the se being treated and the
sever dwamfes tateelsglti gethe borm i@ depotling edlipaa@T ian lmpiantrmperatnharfoﬂ@@mplqor ef erably

no no t dm.ni st ered as
dose. PRbaRGuY o Ehardfralilo BB tofriidied P S o Sr S PE AR Dol e
benzi niadtepeiible. Khowva Itmhh@ués @n &e &ﬁﬁl&'&ﬁﬂhhﬂ parpode, dof dxaimple] divgdrsng@aepoisdi ng to
nmet hods, known fron}]t he |literature. The fqllow ng can be nentioned, anong
ot her¥ those owggqngﬂvg . Implants can contain as inert materials biodegradable

polymers or synthetic silicones, for example, silicone rubber. The benzimidazole derivatives can

also be incorporated in a plaster for percutanecus administration.

The dosage of the substances of general formula I 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 (A} with arylamines (B), N-aryl-2-nitrobenzenes (C) can be
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1. By reaction of an ortho-leaving group-substituted (preferably

hal ogen-substituted) nitrobenzene derivatives (A) with arylam nes (B),
N-aryl -2-nitrobenzenes (C) can be 18 produced under various reaction
conditions, |ike heating of the reactants without or with an appropriate
inert solvent, |ike al kyl benzenes. The am ne used as reactant can al so be
used in excess as solvent. The conversions are run both wi thout and with
bases (for exanple, potassium carbonate, sodium hydride). Additional

auxi |1 ar i Spvofifida Bhdd viriold re@RBh LRI, ik Hearfb A Rleac ARRGHNGRDE Bith

Exanpl es of the procedure nentioned here can oun I N nunerous papers,
li ke D. Jemnﬂwmpnhie imgresolvent, likt akgy e nzengin (The @ yse®Foread Gk car( 4ISOR) , CAS,
53 (2138); 0 . SCHEME 1 X =
eavi ng. brebibexeaR BV e Moo &P grsions 0L bl BBt A NGRS B a1 1 ne
derivat i vegample, patassiiin epbotate ssdlido hgdride®r K0ditivvaY sustiaried car sliemRet i t ut ed
benzi m dazoles (E): SCHEME 1 Key left to r!ﬁtﬁQQpr@RedUCtl on, Derivative of

an ar onat | PPHEALOB,EOF FXamplS. GoRRer %ﬂ“ﬁe Fyerire Fedyre mertioned hese gandern ( O)
i's preferagly dﬁ,%quf&sgaﬂ% e DO SGOR 19 F é:ﬂerpm Bratt %%a@%? 575l Ihgzeacet' c

acid, lower alcohols of acétates, wth a |ono ‘catal yst’s, Raney
ni ckel or @352);1641&@c(aliﬁagrmohmuamwm:hém daChare 3K 22T 196Mr exanple, with
tinin 19 hydrochloric acid, SnCl2 (F. D. Bellany, Tet. Lett. (1984)) or
Fe/acetic acid [D. C. Owsily,1. J. Bloonfield, Synthesis, 118, 150
(1977)]. The benzi m dazol es (E) GgHEMEAQDt ai ned from di ami nes (D) by
conversion wth acid derivatives, |like orthoesters, imnoesters, acid
anhydri des, al dehydes, or also free carboxylic acids with or without acid
catal ysis and/or water-renoving agents. As an

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

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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exanpl e, preparation of 1,2-diphenyl benzi m dazole can be nentioned from
benzoic acid and N phenyl - o- phenyl enedi am ne, using tri phenyl phosphi ne
oxide and trifluoronethane sulfonic acid anhydride P. B. Hendrickson, M
S. Hussain, J. Ogan. Chem, 52, 4137 (1987)]. Wen aromatic al dehydes
are used, nitrobenzene is used as solvent, in order to be able to run the
oxidation of the initially fornmed benzim dazoline in situ. Cyclization to
benzi m dazol es is al so possible by converting aromati c al dehydes as

bi sul fite prdiGidtic aM4d §ﬂéizﬁmmﬁ?llgﬁ%; 7#%?%?%@? onafe%%?ﬁc g(ﬁ%pzrtzi m dazol es

(E) is described by T. Benincori oin rocyclic
Chem 25, Qwsidy,108omfwid, Spenisyilis, 180019d). vari ati on of substitution
pattern, both in the two aryl substituents and on the benzene ring of the
benzi m dazole. It is self-evident to one skilled in the art that these

subst i t uenTise beusimiteolks WRiah bk Bbinkd f%ﬁ&iiatﬁi@@ﬂ@)&? caivbrdiGPGith @gcondi tions
enpl oyed during the synthesis sequence. The substituents can occasionally

be nodi f i ederivaes, likg drhaesines, imineevtersracidanky duidps, aldshydesrualsorfesce in the

6- posi ti one,afoxpROZidE Witk & Witkdat a '§E5thl?§i§'5§d/(§)wat%:-r Jﬁb&ag' Jemd, talgn be
mentioned that; 1 n sonme cases, fRere re a pOSSI |F|ty PEAY d&t

N- aryl at i csxampfe, preparhti@eafyl , bdiphanydie nineniddzoliedar b¢ mentioned évarh@ngoic acdidor di ng

to M J. Sa n . Dw,atek, US Patent .4 933 397, qr .D. M T. Chan,
1 Vancatd N-pRensl o-pRenyieathibiatoé, ping (rhrY iphosntine e andirifhicsamsthanssa or
A P. Conbslfofic alidWaBydiide 4. BReleadrsdkbon, M. 6. Bussedtl)V. Orkak. Chept 152, 4857 1999)
1623. It is self-evident to one skilled in the art that the substituents R

must be cdﬂﬁ%@lble with the reagents and reaction conditions enployed
during the synthesis sequence. The substituents can optionally be
nodified later. OF the structure elenent B -A-0 (formula I) is established
i n prot ect Whemaromahie altlehydesiaré osed) nitrobanaenseds ofedian salmpatin lbrder tojbevdblentot he

reaction e, ABof bF e Shitidlfy SORLARRANMARNET EFE2HEon o
benzimidazoles is also possible by converting aromatic aldehydes as bisulfite adducts

with diamines (D).

2. Another access to benzimidazoles (E) is described by T. Benincori and F. Sannicolo in J.
Heterocyclic Chem. 25, 1029 (1988), which permits a broad variation 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 function is always contained

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

3. Finally, it can be mentioned that, in some cases, there is a possibility of direct N-arylation
of an already prepared benzimidazole, for example, according to 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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synthesis, or only after benzim dazole synthesis is conpleted for other
synthetic reasons, then, depending on the substituents R3 present on the
benzene ring on benzi m dazole, different procedures are possible for
establishing the B -A-0 structure elenment (fornula 1), during which,
which is self-evident to one skilled in the art, conpatibility of the
enpl oyed nethods with the aryl substituents and the other R3 groups nust
be kept in mnd. Sonme possibilities for establishing the B -A-0 structure
el ement  ar wigteMeTetDELO) (1I8RPEIBIRN. PeChbs, 8I9ARE ﬂ«.fnrara?sﬁ,q*.??s(. Lo,
exanple, R = in formula (A)), or also in protected torm for exanple,
as al kyl eTe¢teket(. 40 (199pt628xanpl e, B. D. Jerchel, H Fischer, M Gaft,
Ann. Chem, 575 162 (1952)) fromthe outset as a substituent in a

benzi m dazol e synthesis. By alkyl ether cleavage with concentrated

hydr ohrioseifeevidentitowint Bkillb@inahe it tHaeihaisabstifuesitd Ruudt be eompatibld k&h [l ogenat ed
hydr ocar bons, or also boron tribromde in inert solvents, |ike

di chl BRSERAL: ardifeaction sondiiinns swployed durnechssynthesis pequanced Thesebstipgnts gg0

funct pgbneRPbdRoiBBY fifdred according to known nmethods with a term nal
group B (fornmula I) or a precursor of it containing alkyl halides to
ethers, in which the conversion is preferably run with the al kylating

agent g t i A formanm de, di et sul f oxi de,
et heré,fhlpisﬁ'g‘J:t gtefcgljfﬁ\ég?b 'uor(zgéf?%garﬁéﬁr%%%%ﬁgrm Fk‘@{%‘ﬁg&{ "“qr?'ﬁgg‘gﬁoé?’t)ne or
et hybecsiisa\lf incompabilitgivith thel tbattici coatiitibmsdsing thke@rdbgoaling doakimidaadle ne
earth ydr oxi des, but preferabl é»gs_odi um hydride, or addition of alKkali
car bot¥athesss, qrioply aftss benzimigazple synthesis i comp prothersyatheligasasons. thes, r ange

from @ehding eWfhe shbstitReisR’ Prese MURMRE §é_n%hecrﬁ=£g AYefimidadolR, difiereRNase System
under phase transfer catalysis, in which the reactants are dissolved in an
appr opretesiueesiarepossible derrastabighingthe B-A iksiructuroelement drmblatl), gnahgwhishy i n

di chl t : . ' 280l | I hydr gxi

or of P g SR eiedN oS Blech REAE BahPubingof e By INARE MR MY aqueous
sol ut arghsubstithdngs arthesthariel groupsyirsols kit inQuimder nary anmoni um salts are
used, for exanple, as phase transfer catalysts. Reactions under phase
transfer catalysis are preferably run at roomtenperature. For exanple, a

conposisthe pdssibRitied fod eQatilivhing tik B-AD)stiustufdl shiny 8 given @t hy!  for mani de and

Oxygen can be introduced in free-form (for example, R = OH in formula (A)), or also in
protected form, for example, as alkyl ether (cf., for example, B. D. Jerchel, 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 solvents, like dichloromethane,
the hydroxyl 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 agents in polar solvents,
like dimethyl formamide, dimethyl sulfoxide, ethers, like tetrahydrofuran, 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 carbonates, 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 dichloromethane. The other
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converted with 6-bronmohexanoic acid nethyl ester with addition of cesium
carbonate at tenperatures fromOC to 50C. Cl eavage of the ester by acid
or al kaline hydrolysis can be conducted according to nethods known to one

skilled in the art, for exanple, with basic catalysts, |ike alkali or
al kal i ne earth carbonates or hydroxides in water, or an aqueous solution
of an al cohol. Aliphatic alcohols, |ike nethanol, ethanol, butanol, etc.,

are considered as aliphatic al cohols, but preferably nethanol. Aqueous

sol Ut hoRS iof soﬁhtiﬁcﬁﬁhyélrb%i%e,ﬁﬁéf@ﬁbbé%&iﬁ;Hf&iﬂggﬁﬁ é;ghl%%dlés&%solai thium sodium

and potassium salts Tan be nenti d as rbonates ‘and hydr oxi des.
Li t hi comcentrhteslogvenns salitien off the peresspendang. hyQeixadeu iQuatriaon anmoninal saltsimne

hydr oxi de, and ar i carbanat e. are_suit abl e as, al kal i.ne earth carbonates
and il ametér ot DRSS BBt 3 Bl mBa R whee fibeid BB g

pr ef epribrablpiunddfeonteiperafihr€avage, however, can also occur under acid
conditions, for exanple, in aqueous hydrochloric acid, optionally wth the
aid of a solubilizers, like a | ower alcohol, preferably nmethanol. A

car bogy! dxGm 1e pg{.@syz{aha Bflfomagegaw% s mgsméafsm 'dyrﬁ.i,tgy:frgtsﬁ?@nﬁ%ﬂ ile

present In ating reagent or generated subseque
al ky| ennivented witiyébtomahexaiogmacabmethylresfeuwith iadditibn gf @sipm, carthoinkee ahydr oxyl

functjons in free g Qtected for whi ch, after conversion to | eaving
or ouplemppralies H8 S hE T anes oriflesitu By aeid op ketie W dieTyses w3 Bhanged w th
am NOcdidu@bd¥dco B tnethdds knéWikdd G iskilled ﬁﬁﬁ@ﬂﬁ,&oﬁ@ﬁn@ié Ritherdial n

functi onal %roups, | i ke hal ogens or optionally protected am no groups,

whi chcatalysts, ke atkeli pralkalise eanthicarbandtes pehsdienides inwateh@r 9o agieoussebsiont ut i on,
the s (o tS: R3. Al 0 ef..in.the. t hesi s

conp o%%%tag&glsﬂ a@ ﬁg%‘?gg?hﬁ’gsﬂ }e'gé Q’ga?ﬁe%uﬁatélgﬁ gﬁt%ﬁéét%p%?a Sfb)'r%f %‘f? %dnﬁso cation of

t he asiphatisgcolaisnbutpyefedablyimsetbmgl eAqeons sopaioas of @hkrs, liketerahydibfuean,
precurso S'ﬂ%tz Ttﬁe free acid deri.vatives 8f fornula | %r ester precursors
can bl AR dothium. SRYTHE A9€ PPsiiyy salts cap be mepAngd ps alkalyeasbengtes andiar i ous
et hogyairdedesn Lithiukd hdl soll@inddald§ fre pldi@rdd! €Rlchsth dard6aie/ RhlciEshyoi®ydm! 2 |
can be converted with appropriate anounts of correspondi ng organi c bases

under baswin ¢aghanateareoivitable as alkaline epgh cashensiss and hyrspxigdese The conversion
generally occurs at -10°C to 70°C, but preferably at 25°C. Ester cleavage, however, can also
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 contain functional groups,
like hydroxyl functions in free or protected form, which, after conversion to leaving groups, like
tosylate, mesylate, bromide or iodide, can be exchanged with amino or alkyl groups. The
alkylating reagents can also contain functional groups, like halogens or optionally 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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correspondi ng acids are dissolved in water, containing stoichionetric
anounts of base, after evaporation of the water or addition of a sol vent
mscible with water, for exanple, alcohol or acetone, the solid salt is
obtai ned. The am ne salts can be prepared in the usual manner. For this
pur pose, the corresponding acid is dissolved in an appropriate sol vent,
| i ke et hanol, acetone, diethyl ether or benzene, and one to five
equi val ents of the corresponding amine are added to this solution. The

salt ek deid RGPS R I 6 Blibrb R Olan tS chiNehed fbohifle R aHFLA! Way
after evaporation of the solvent. e clathrates w a-, Bror

y- cy cbblidenils [ accardingtotvarioeimethodsl kapwh én thaditgpastoezedure i n WO- A- 87/ 05297.
O-cyclodextrin is preferably used. Liposones are prepared according to the

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

of SOWRe RECRIU EePivatives B RITARMI1hf Be S eREOMME hppraprRed@fdimisigd as exanpl es
below. If preparation of the starting conpounds is not described, the

st ar t FHEFSROHPEMRRNIchasesadprneatelizatiomerc selin Foy canaple.aphes thor t he conpounds
PUF) SUMeFhIRE heldd ol bR AR o D SERGHARE Ao lIE 1388, o1
ng procCedu t

foll owm re is used In preparattron o e substances’according to
t he i evaporatiemof tiieweterndr additionpf o salsdent enideible Réttl weitérofor efamyild, mlvohdlawps The

conmpound bej ng.reduced i.s dissolved in ethyl acetate, tetrahydrofuran,
met ha?%gn‘é’ﬁheég)rlﬂgr?ﬁdlllﬂ‘sog’rtmﬁdxtur es of solvents, and hydrogenated at nor nal

pressure on 2-5% (referred to the nitro conpound) palladi umon carbon
(109 . After the end of gggrogen absorption, it is filtered by suction,
t he rBhg amige Gakis icarbeprepared inythe wwak manneh Forghis pergpscothe sptiespondingarid ise

filtr Ived iff ﬁ&gg ' | r y
co nve@%%d‘%a/il t ﬁg afg% Feﬁa 3’ nar Kﬁf)%}lﬂl oll’-cggi& ?]g{‘\ Hg@ggé@%&\%}rl%n%?gg ggéulr0 e 2:
Et her fred egmivalyetswif the doyrdspobdiogimireaireladded to this solution. The salt usually

precipitates in solid form or is isolated in the usual way after evaporation of the solvent.

The clathrates with a-, - or y-cyclodextrin are obtained similar to the procedure in WQO-A-

87/05297. p-cyclodextrin is preferably used. Liposomes are prepared according 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 compounds 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 according 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% (referred to the nitro
compound) palladium on carbon (10%). After the end of hydrogen absorption, it is filtered by

suction, the residue washed with ethyl acetate or methanol or ethanol and the filtrate
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5 g arylnethyl ether is mxed with 160 nL 48% aqueous HBr and heated for
1-5 hours under reflux. After cooling, it is filtered. The residue is
taken up in ethyl acetate and extracted three tinmes with concentrated
sat urat ed sodi um hydrogen carbonate solution. After drying over sodium
sulfate, it is concentrated in vacuum The residue is purified, if
necessary, by «crystallization or colum chronmatography on silica gel.
General work procedure 3: Al kylation of hydroxybenzi m dazol e derivatives

and pR&{Rehr&T in\Vaddure ST &ﬁheﬁir&ﬂd ilg%gﬁéri:{lﬁr cofva iil‘iapt QdithongP Mol of

hydr oxybenzi m dazol e derivati've In NN-di met hyl Tormam de is m xed
wi t h purgficatioml cesi um carbonate and 2.25 mmol al kyl broni de or al kyl

i odi de. When al kyl brom des are used, 1.85 nmol sodiumiodide is
optionally added. This is agitated for 12- 96 hours, then poured onto

wat er Gehérsabworlopricedure2byl acetate, the organi c phase washed four tines
with water, dried over sodiumsulfate and concentrated in vacuum As an

al terﬁmm‘fﬁetﬂﬂkhmbmwﬂﬁ‘rdkup, the reaction mxture can be mixed with

di Chl 9% ARARBAYFothet GPAbRA SAn T6B L b@%a%%gggﬁsﬁm%a%'faﬁ.?xﬁtgi.és'uhaat ' on and

the filtrate Concentrated in vacuum ess t he workup nmethod, the
resi drefluks After ¢oitagl ibm fidtergdt dh¢ rezidtic Sriaken upaoh ethpl acetarecmd kogacegaithreen sil i ca

gel . Gener WOr rpcedur ; nification gf .carpoxyli.c acid al kyl
9ot or EPGEh chBENEL OGRS sodiors PGBk GO EF sl MBS e e '

net hagliundsdfale, flis conetnakeddn @hcsia) TR Qesiducasipwified, & nbdesQly, 3y0. 5 N aqueous
l'ithium or, sodi um hydroxi de solution, After 2-12 hours of agitation, it

i s t hgYYaleatienop selumnchompiqgraphy on stica gelut ral i zed by addition of aqueous
hydrochloric acid and extracted with ethyl acetate. It is dried over

sodi um sul fate and 24 concentrated in vacuum The residue, if necessary,

i s pubGenérabiwork procedure 3hr omat ogr aphy on  silica gel.

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 mmol cesium carbonate and 2.25 mmol alkyl bromide 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 organic phase washed four
times with water, dried over sodium sulfate and concentrated in vacuum.

As an alternative to this aqueous workup, the reaction mixture can be mixed with
dichloromethane, separated from the precipitating salts by filtration and the filtrate concentrated
in vacuum.

Regardless of the workup method, 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 sodium hydroxide solution.
After 2-12 hours of agitation, it is thoroughly concentrated in vacvum, neutralized by addition of

aqueous hydrochloric acid and extracted with ethyl acetate. It is dried over sodium sulfate and
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General work procedure 5: Cyclization to benzi m dazoles with al dehydes 1
mol of a 1, 2-di am nobenzene derivative is dissolved in 3 nL nitrobenzene.
| mmol of an aryl or heteroaryl al dehyde is added to this. This is heated
for 2-6 hours at 150C and allowed to cool. The residue is directly
purified by colum chromatography on silica gel w thout further workup.
CGeneral work procedure 6: Conversion of carboxylic acids to carboxylic
acid am des 0.36 mMmvl of an amine is dissolved in 3 nL toluene and m xed
dr OpWiiReliddiH vEQM. nﬂm'r@suﬁﬁ 1f9.eceséa¢§ s gmrtfﬂd %émmn éﬂior@at%\{!i;ﬁ?l tion of
trimethylalumnumin toluene. This is mXxed mng sol ut1 0 .33 mmol
car bostlitd gelaci d nethyl ester in 3 nL tol uene and agltated for 2-8 hours at
95C. For workup, water is added after cooling, extraction carried out
three tines with ethyl acetate, washing of the conbi ned organi c phases

Wi th Geherabwerk padediureshl ori de sol ution, drying over sodiumsulfate and
concentration in vacuum The resjdue is purified by colum chromat ography

on si Fyelizagen to benzimidazgles with aldehydes
6- [ [ 11 GfadTok 9‘1|2Qh§':ﬂﬁﬁb$er&ex(e3deﬁ¥£th@'1@31&301%31"h ?%ﬂ?hn%géé%c 8- HnbPapahhexanoi c

acid a) 3-(4-methyl pheny!)am no-4-ni trophenol | uor o-4-nitropheno
and 4a181 mﬂhemmlhgdehydd is ndxleelm thisyi T&aijsmndedagxr ﬂa& Inmirs‘ m rlS(i"(Imdraﬂowbd tol20C.

Af ter n et h acetate ang. water. and_extracted
£ b eecaf it hione is ey el By piluaichtontierglon i BJE008 Billes ver o
extragbdpt hree tines with ethyl acetate. The conbined organic phases

were dri ed over sodium sulfate, concentrated in vacuum and the residue
crystallized. M5 (El): 244 (nol ecul ar ion peak) b)

6- [ B-éélﬂ;gg‘gghpﬂ%@dl)l@m no- 4- ni t rophenyl ] oxyhexanoi ¢ aci d net hyl ester
Conversion of carboxylic acids to carboxylic acid amides
0.36 mmol of an amine is dissolved in 3 mL toluene and mixed dropwise during cooling in an ice
bath with (.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
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 chloride solution, drying
over sodium sulfate and concentration in vacuum. The residue is purified by column

chromatography on silica gel.
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was obt ai ned by conversion of 3-(4-nethyl phenyl)am no-4-nitrophenol wth
6- br onohexanoi ¢ acid nethyl ester according to the general work procedure
3. Ms (El): 372 (nol ecular ion peak) c)

6- [ [ 4- am no- 3- (4- et hyl phenyl ) am no) phenyl ] oxy] hexanoi ¢ aci d net hyl ester
was obt ai ned by conversion of

6- [ 3- (4- et hyl phenyl ) am no- 4- ni t rophenyl ] oxyhexanoi ¢ acid nethyl ester
according to the general work procedure 1. Ms (El): 342 (nol ecular ion

peak) Edimple 1 o o _
6-[[ 1- (4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxyl hexanoi c
acid (dymethyinhenylr2-(3ipyridmyd)- ¥-benzimidazobi-yllpxylhexanoic acid

6- 1[ 4.4 no- - ﬁ-ge hvl pheny!l ) am no) phenyl | oxy] hexanoic acid methyl ester
W th Qf%¥§$%§%ﬁyér gbﬂéﬁﬁﬁgnég%@?ﬂgng to general work procedure 5. MS (El):
429 ( salge3fiboro-4-mitroplentl) and)4.8 mL 4-methylaniline were mixed and agitated for 6 hours at

6-[[ 1- (4- et hyl phenyl ) -2-(3-pyridi nyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢
aci[ Ej légi’ . eﬁg}%p&g@gﬁiﬂw@g&g é)}%/ ety >.';ce)tate and water and extracted th%/ee]time%]with

6- [ [ 1114 . Vi) - 2- (3= pyr i gl - enzl m dazaol - 6- vyl ]axy] hexanoi c
ot d P ERCAELARY e St ti@lb R bhdsed B RALARRY ot iy 175
(ol eaattade. The copkiakd orgniEphaspd wer2 dried over sodium sulfate, concentrated in vacuum

5-[[1- (4~ et hyl pheny] ) -2-(3-pyridinyl)-1Nbenzim dazol - 6-yl ] oxy] pent anoi c
onf g el BSSRHA

acid phenyl ) am no- 4-ni trophenyl ] oxypent anoi ¢ aci d net hyl

esterhﬁﬁ@ﬂpb&ﬁhﬂﬂ&mmykﬁq&ﬁgfSiOn of 3-(4-nethyl phenyl)am no-4-nitropheno
with 5-bronopentanoic acid nethyl ester according to general work
procedure 3. M5 (El): 358 (nolecular ion peak) b)

T R U AR M T e

5- [ 3- wis oledihgd iphamyérsiamiof3-(4-metlityiie g japliho#yiesthand iwithas bdmohetabyic est er
accor a(tj(.!ui.I gle}h(})'l ecé?er}%cr:égrdi}/l\g[okthg égn%?a Work %rbcedure 3.

MS (EI): 372 (molecular ion peak)

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-nitrophenyljoxyhexanoic acid
methyl ester according to the general work procedure 1.

MS (ED): 342 (molecular ion peak)

d) 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl)oxy}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)

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

MS (EI): 415 (molecular ion peak)
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M5 (El'): 328 (nol ecul ar ion peak) c)
5-[[1- (4- et hyl phenyl ) - 2- (3-pyridinyl) -1 H benzi m dazol - 6-yl ] oxy] pent anoi ¢
acid was obtai ned by conversion of
5-[[ 4- am no- 3- (4- et hyl phenyl ) am no) phenyl ] oxy] pentanoi ¢ acid nethyl
ester with 3-pyridyl carbal dehyde according to general work procedure 5. M5
(El'): 415 (nol ecul ar ion peak) d)
5-[[ 1- (4- et hyl phenyl ) - 2- (3-pyridi nyl) - I H benzi m dazol - 6-yl ] oxy] pent anoi ¢
acid was obtained by conversion of
5- [[1 (4- et hyl phenyl ) -2- (3-pyridi nyl)-1H benzi m dazol - 6- yljoxy] pentanoic
aci d Exampli2ng to general work procedure 4. M5 (El): 401 (nolecular ion
peak)

oL (LT psibiohend) 3-Cpyedinyb - honsimidazgl YlgrvdBontpncic 86 01 butyr i

aci d 3)86-[Mﬂewmhﬁwmheﬂyﬁnlmﬁhem]&xmmmd hehyestyr i ¢ aci d net hyl
ester was abtai ned by conversiqgn. of (4- et hyl phenyl.)) am no- 4-ni trophenyl
Wit h YI%‘P‘IS?\‘B‘H{RW"E“SIQEPH3MY1@§?EP"HE%6M9®W‘B“@ mePIAMORRIKANOH ocedur e

3. MSdidEinkin l?’éwer GomRk @A {oaéenérﬁﬂwmfﬂfacealjre B)

4[ [ 4- am no- (4- et hyT phenyl) am no) phenyl ] oxy] butyric acid nmethyl ester
was OMSE(EI%EISG:)@W}WM iani peak)of

4-[ 3- (4- met hyl phenyl ) am no- 4- ni trophenyl ] oxybutyric acid mnethyl ester
according to general work procedure 1. M5 (El): 314 (nolecul ar ion peak)

c) A[b)- (‘5-H‘W5935(4ﬁéthﬂpbalmﬁmlﬂ)wéliﬂ]hhb'mmnﬂkdaiﬂﬂhetﬁyl/éd@xY] butyric
erS|o

ifl[g ‘ggﬁt lsed(effvt&%ﬁ%%@v (éﬁéﬁilﬁ E'Ri?'ﬁl?ji mlq%&y]tmwﬂexwmnmﬁéﬁﬁy| ester

Wi th ﬁeﬂﬂyfésféYh&%ﬁﬂﬁéﬁE‘%g){&ﬁl@&ﬁ%&@eﬂ\getlo general work procedure 5. M5 (El):
401 (nol ecul ar ion

4[ [ 1- m(ﬁ@tmwr)l@-ﬂe Joyri di nyl) - 1H benzi mi dazol - 6-yl ] oxy] butyric

acid

c) 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid

was obtained by conversion of 5-[[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) 5-[[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-
ylJoxy]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[ [ 1- (4- met hyl phenyl ) - 2-(3-pyri di nyl)-1H benzi m dazol - 6- yl]oxy]butyric
acid nethyl ester according to general work procedure 4. M5 (El): 387

| enyl car bal dehyde, accordi ng to general work procedure 5. M5 (El):
(St EDE A0 (rralerols sy pegh)

4

6-[[1-(4- nethylphenyl) 2- (3-thienyl)-1H benzinm dazol - 6-yl ] oxy] hexanoi ¢
acid was prepared by conversion of
6-

a

(

[ 1d)X 4- i kaidmeyiphendl)-293miyridinyl)y LH hepzimidarobieyHpxydbutyricaxid hexanoi c

c1 9 5! OlinGyonPE SR 8t At LR mERDRREh YOS pPRERT i beink b | 420
ylJoxy]butyric acid methyl ester according to general work procedure 4.

MS (EI): 387 (molecular ion peak)

3

(ol ecul ar ion peak) Exanple 4
6- ([ 1- (4- met hyl phenyl ) -2- (4-pyridinyl)-iH benzi m dazol - 6-yl ] oxy] hexanoi c
acid a)
6-[[ 1- (4- et hyl phenyl ) - 2- (4- pyr|d|nyI)-IH—ben2|n1dazoI 6- yl ] oxy] hexanoi ¢
aci d pyet
6-[[4- g'ran 2%[&43@&]:&%%\?%:1' pf& am n pheI]ri\]l? anc ‘:aci%'rlllglthgl eﬁ%‘f hyl ester
wi t h wapghtaided luacrdyaerdlenpﬂd»[%ré@mmyhgenxj)aganmﬁamtmmcngl]oxmm:@:nd45 VS
(El): % H%PD ec%é
6- [ [ 1MEAYHBEITD %10)5"2""?‘51‘”%%;?’ CAYEL: 1H benzi mi dazol - 6-yI | oxy] hexanoi ¢
aci d MSAEIPBEP@idtebubiy isiopraky si on of
6-[[1-(4- nethylphenyl) 2-(4-pyridinyl)-1H benzi m dazol - 6- yl]oxy] hexanoi c
acid nethyl ester according to general work procedure 4. M5 (El): 415
(ol egul ar 2 .
-1 19 a° rallGh- B ipegay Fp AT idkyth L epeimidazol 6 yowyloutyric acid methyl
aci d eﬂxr
6-[[1 hen i e - | nzi 'dazo - 6-v| ] oxy].hexanoi c
ol o T ARV n O AT pRUSTAC by ERE K T Ao herd ) Bk ssd
6- [L4m mr&wm%mmbwhmmeyjd):aa&dmhgrdﬂgmsia] wsikl greedmeisc et hyl ester
W t

4

[

[

[

Example 4

6-{[1-(4-methylphenyl)-2-(4-pyridinyl)- LH-benzimidazol-6-yl]oxy}lhexanoic acid

a) 6-[{1-(4-methyiphenyl)-2-(4-pyridinyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid
methyl ester

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

MS (EI): 429 (molecular ion peak)

b) 6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-LH-benzimidazol-6-yl]oxylhexanoic acid
was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-1H-benzimidazol-6-
yljoxy}jhexanoic acid methy! ester according to general work procedure 4.

MS (EI): 415 (molecular ion peak)
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Exampl e 6

5-[[1- (4- et hyl phenyl ) -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi c
acid a)

5-[[ 1- (4- met hyl phenyl ) - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] pent anoi c
acid nmethyl ester was prepared by conversion of

5-[[4-am no- 3- ((4- net hyl phenyl ) phenyl ] oxy] pentanoi c acid nethyl ester
wi t h 3-thi enyl car bal dehyde according to general work procedure 5. M5 (El):

420 (m,ﬁﬁulsar i on peak) b)

5-[[1-(4- et hyl phenyl)-2-(3-thi enyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi ¢
aci d &[as(mgpmﬂm@wgm] bﬂ-hghzimidazol-6-yl]0xy]hexanoic acid

S-[[1; H- hen ol noi c
2cl o ot hy LR phetp 2 o B A AR a2 Rexabpie 3 ey g

(ol egstdrar i on peak) Exanmple 7

4-[[1-(4- et hyl phenyl) - 2- (()3 t hi ) 1H benzi m dazol - f/] butyric acid
a) 4- VPSIPrERArGeE-SanKeraiRy of fﬂ‘*(‘smf‘ﬂ e(kdrmhmhs@ﬂ)@qumew xy[EEapoichut yri ¢
aci d pefy r

4-1[4 n?%égteg?&ﬁ 3%{1 ﬁ%{)’ﬁgﬁ@?? g%%?%ﬁ@r@f?g%} ll:lct)c)?‘ljlilr(e: 5aC| d nethyl ester
W th M&(El)oﬁrb(mﬂmu iabgiegkle according to general work procedure 5. MS
(El'): 406 (nol ecul ar ion peak) b)

4-[[ 1- (4- et hyl phenyl ) -2-(3-thi enyl)-1H benzi m dazol - 6-yl ] oxy] butyric acid
\zllva[s pb)EDar@[[liW- niethiylpliciiyd)2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid

[ 1- (4- et hyl phenyl ) -2-(3-t |enI)1H-benZ|mdazo- - butyrlc acid
met hyVasRIeRare C@Pmrﬁ@n%g r@rﬂéﬁt yigheayhrioGdhispy)-4H- lwez'me}i or

(nrDe hk%@&?&% PEERE ScBrding t al work procedure 4.
5-T1 ﬁ )@Lc : thllﬁlyl) 1Hré%g2|or%eggzow?r6 p;rloc]eolgf/] pentanoic acid a)

4- mtmiﬁl)h@%hmm%lqym@I enedi ami ne was obt ai ned by conversi on of
(5- met hoxy- 2-ni trophenyl ) phenyl am ne (Kottenhahn et al.; J.

Example 6

5-f[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid

a) 5-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid methyl
ester

was prepared by conversion of 5-[[4-amino-3-((4-methylphenyl)phenylloxy]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-methylphenyl}-2-(3-thienyl)-1H-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
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Og. Chem: 28; 1963; 3114, 3118; Banthorpe, Cooper; J. Chem Soc. B.;
1968; 605) according to general work procedure 1. "HNWR (CDO 3): S =
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). Db)

6- Met hoxy-| - phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol e was obt ai ned by
conversi on of 4-nethoxy-N2-phenyl - o- phenyl enedi am ne with thi ophene- 3-

car ba%vﬁ@;;»})éﬁiﬁe éﬁﬁéﬁﬂnh%ﬂﬁﬂﬁ{o@d w&mﬁgfz@ﬁo he ﬂoﬁg gﬁQQdﬁ”D' ecul ar

I on peak dr oxy-| -phenyl - 2-(3-t e was

obt ai methybgste@ wnthar-hiaphengtarbaldehyde according to general work procedure 5.

6- met = 4 Fﬂ}}i wé(%:% th@gnyl ) - 1H benzi m dazol e according to general
work p dur 2 (mol ecul ar ion peak) d)

5[[1 phenyl - 2- (3 thlenyl) 1H—benzinidazo| 6- yl ] oxy] pent anoi ¢ aci d net hyl
ster_ 30 was ¥ﬁconvers on

6 hydl’)oﬂgml(“p‘ﬂﬂwm"!nllk Fithispyh) WFMGM‘F’HM%%YW“!W@WMOHDWM anoi ¢
aci d asgs}xam&ﬁsy%na&gﬁﬁ dL{PO(4 Re@FPRERN)- 10T thidy DEA BehAmidazfRS E! ) - 406

(ol ecular” 1 on "peak)
5[ 1- )dﬂm]hulﬂlc(z@dmtbyiwbm dddotdangzto igenkaalovors pydcedxg/ . pent anoi ¢ aci d was

obt ai y on_of
5[[ 1- %ﬁg]z@ 3%)@? %aéh%}‘l‘ﬁea]i)l—i- benzi mi dazol - 6-yl ] oxyl pentanoi ¢ acid net hyl

ester according to general work procedure 4. MS(El): 392 (nolecular ion
peak) Exanple 9

4-[[ 1- phenyl - 2-(3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxybutyric acid a)

4- [ [ 1ppdepie's- 2- (3-thienyl) - 1H benzi m dazol - 6-yl | oxy] butyric acid nmethyl
ester was obtained by conversion of

6- hy d¥-thtyphienyihd (3 thienyl)SLH-hengimidazpl-6yHaxylpéndanai¢ acidi t h 4- bronobutyric

aci d Wﬁ-b%lth&?t-ﬁf-pﬁ%ﬁv%-%h@ﬂyl&r?ed@ﬂ?ﬁﬁal work procedure 3.
was obtained by conversion of (5-methoxy-2-nitrophenyl)phenylamine (Kottenhahn et al.; J.
Org. Chem.: 28; 1963; 3114, 3118; Banthorpe, Cooper; J. Chem. Soc. B.; 1968; 605} according
to general work procedure 1.
'H-NMR (CDCl5): = 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)

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

MS(El): 292 (molecular ion peak)

d) 5[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid methyl ester

30



MS(El): 392 (nol ecular ion peak) b)

4-[[1 - phenyl -2-(3-thi enyl)-1H benzi m dazol - 6-yl | oxyl butyric acid was
obt ai ned by conversion of

4-[[ 1- phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid nethyl
ester according to general work procedure 4. MS(El): 378 (nolecular ion
peak) Exanple 10

6-[[ 1- phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl | oxyhexanoi ¢ acid a)

6-[[ 1w9§1&nmhe£n,( é’tmﬁr&'si%ﬂ)bkk‘h}hi’oﬁl?ﬂzﬁlﬁhﬂ@@) mlnyh 1 exeenbenianeleowinrsd et hyl
ester was obtadi ned conversion

6- hy dbromppentgeigacid me@lslqsmreegqulnamgseml worprascdureidt h 6- br onphexanoi ¢
acid I to general work procedure 3. MS(El): 420
(ol eculta '|o§ §§§F%§?wﬁg

6-[[]-phenyl - 2- (3 thlenyl) 1H benzi m dazol - 6-yl | oxyl hexanoi ¢ acid 31 was
obt ai ned by_conversi on

6- [ [ 19phH PenL?'"(zs(—:*t‘H!eE?ﬁl}'llﬂ henzippidazok Gl Ismiarpisdsidhexanoi ¢ aci d et hyl

SZ ; E;wggﬁn%ﬂ%n% SovESBR bR 1BhényREQSBteNyR)- f-bMBi Rl dazol 4P xR RGHbRT | ON
6- [[IaCédlmblhubmﬁpbeqwdlysmg@cmhwenkmn)ceﬂ!mléenm m dazol - 6-yl | oxyhexanoi ¢ aci d

a) ( P&@ r (4 fl uorophenyl)amne 50 g 1
chl oro- Q:%Qﬁnﬁ E@%ﬁ?ﬁ i'n 250 nL et hanol was m xed with 50 nL

4-f| uoroaniline and agltated for 35 hours at 60C. After concentration to
hal f-volunme, it was divided between water and di chl oronet hane. After

washi ng of the organic phase with I N aqueous HCl, it was dried over
sodiug& ate, filtered and concentrated. After chromatography in silica
gel 33 g (5- chloro-2-nitro henyl -(4-fluorophenyl)am ne was obt ai ned.

'H kallammz-(%ﬂm-alﬁwmn@m- z9l-6-yHoxybkgric®&id7 d (J = 2 Hz, 1H); 7.13
dd (3= 9 yriedtilz-o-thicHKH 5onRastbhe g Tty A st ek e (br) (1H)
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)-1H-benzimidazol-6-ylJoxy]butyric acid

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

MS(ED): 378 (molecular ion peak)

Example 10

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

a) 6-[{1-phenyl-2-(3-thienyl)-LH-benzimidazol-6-ylloxylhexanoic 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-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yljoxy]hexanoic acid
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b) (5-nmethoxy-2-nitrophenyl)-(4-fluorophenyl)am ne 36.44 g

(5-chl oro-2-nitrophenyl)-(4-fluorophenyl)am ne was added to a sol ution of
6.6 g sodium in 450 nmL methanol and heated for 16 hours under refl ux.
After another 30 hours of agitation at 60C, it was cooled and the
crystalline product filtered by suction. 34 g (5-nethoxy-2-

ni trophenyl)-(4-fl uorophenyl )am' ne was obtained. "H NWR (CDC13): S = 3.72
s (3H); 6.44 dd (J = 9.2 Hz, 6.48 d (J =2 Hz, 1H); 7.13 dd () = 9.9

Hz, 2 1 ¢ c 2 Z1 c 1
N2- ( 4% ?th? g%dhenyl 9_r£§11oﬁ'§tf ﬁgw%eﬁ}z’le%eﬂ?{e% lleg]{m!}_gnle n%ggzg] g )@g ftlgéﬁ%ﬁ( K

( 5- meadidrgthyl est raotwll‘rbng/@ge(ndtafwgrkrmmrémm am ne was converted according to

gener r edure 1. he crude product was further processed wi t hout
purrfrﬂ Jb‘sq'"ﬁfeﬂ%ﬁ’ = 3.70 ppms (3H); 6.49 d (br) (J = 9 Hz,

1H); 668d(J:2Hz 1H) 6786.97in(5H). d)

6- Met hoxy-1| - (4-fl uorophenyl)-2-(3-thienyl)-1H benzim dazole 32 7.48 ¢

t hi ophene- 3- al dehyde was agitated in 65 nL 40% NaHSO3 sol ution for 2

hour spxAhbena addition of 15 g

N2- (4-11 uorophenyl) - 4- met hoxybenzene-1, 2-diamne in 50 nL ethanol, it was
boi | eﬂ-[ﬁldﬂ-mwhmhenyhﬁdiiflhie!l]nbrlfhgénzanEdmdrﬁeyllﬂxghexanﬁt@cirhar ge was

distr n th | acetate and the organi c phase washed
W th %%Mtl}éﬁgﬁ “yr?g("ol\fr“eor ed'ryﬁ%mmﬁl fate and concentration of the
filtrsogl chibrol3 g-diditiclendeneih bSIXmUcﬂ(aﬁolNraSQflﬁEﬂlﬁrhﬁ I5) nd- §-Bubloasiliyé andl H-
benzi m dazaol e was obtai ned. My. 154-158C e)

6- Hy creteied ffor 35 onat 601(e nfitsr.congentratigndp fiphf-volumseit Hafriyided bstwegn gfa(ess 5
cnorgi/)e?%gedgaﬁ‘%}ﬁméh?nnﬁ( "Jr'%r% g@f‘%& %)Fén{céﬁner a [MP)‘ M@@f@ dr e‘g%zﬂfg 65 g (40
mol ) ovef sehiuml eulfi&tdf))f'ﬂiﬂmﬂynﬂ egntentrated. After chromatography in silica gel, 62.33 g (5-
fl uorg oro-rymlroghegr%)—t(xl-ﬂuo%pgen]ihémrei‘rgzwa\g]o taalzngcli e was obtained. M. 212-218C
'H-NMR (CDCL): 8 = 6.71 dd (J = 9.2 Hz, 1H); 6.97 d (J = 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) (5-methoxy-2-nitrophenyl)-(4-fluorophenyl)amine

36.44 g (5-chloro-2-nitrophenyl)-(4-fluorophenyl)amine was added to a solution of 6.6 g sodium
in 450 mL methano! 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 (CDCL): & =3.72s (3H); 6.44 dd (J = 9.2 Hz, 1H); 6.48 d (J = 2 Hz, 1H); 7.13dd () =
9.9 Hz, 2H); 7.27 dd (9.6 Hz, 2H); 8.20 d (J = 9 Hz, 1H); 9.65 s (br) (1H).

¢) N°-(4-fluorophenyl)-4-methoxybenzene-1,2-diamine

33.5 g (0.128 mL) (5-methoxy-2-nitrophenyl)-(4-fluorophenyl)amine was converted according to
general work procedure 1. The crude product was further processed without purification.
"H-NMR (CDCl): & = 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-fluorophenyl)-2-(3-thienyl)-1H-benzimidazole
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f) 6[[1-(4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
acid nethyl ester

6- Hydr oxy-1- (4-fl uorophenyl )-2-(3-thi enyl)-1H benzi m dazol e was converted
wi th 6- bronohexanoic acid nethyl ester according to general work
procedure 3. M. 131-134C g)

6[ [ 1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid
was obt ai ned by conversion of

61 [ 1- ¢ 48 bliOpRAES M dchyde s g LSO ] Rgganoi c
acid met Eyl I(E,‘st e(r?; ac%](}:;%di ﬁsgat%eggﬁnées; épﬁ?ﬂpﬁhﬁgcedt};@ fﬁﬁ Wl? §<"%YSC
Exanpéadstitiqn of 15 g N°-(4-fluorophenyl)-4-methoxybenzene-1,2-diamine in 50 mL ethanol, it was

oL[1- ééli]-e];l e RN shrier Ggindebd SOHiLA L TR ENE L S Qb Sied bdik¥] Rt anol ¢

5[ é- étﬁyll;]dcfl%@ﬂhm&)drganfc fthdsd Wishey With Wtep e Atte N g @veSsorludsitfaRambanoi ¢
acid net . ester .

6- Hyd?‘B‘E?}/‘TI‘("HDE‘IhEugF‘Ef'ﬁhéHQI%W%%WWPWT(?@PFOGEWﬂH'@aMI@UVM% converted
accor gigdgniliZolede RS balinedor kK procedure 3 with 5-bronopentanoic acid nethyl
ester. 33 Mp. 90.5-92.5C b)

5[ [ 1- Mp- 13446886 henyl ) - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] pent anoi ¢
aci d

5[[1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yi ] oxy] pent anoi c

aci d émngamg(le(wmn%qu—eemaggqmﬂb&mmmaaa@er al work procedure 4.

Mp. 184-189C Exanple 1 _ o

61 | 1- 1848 (35 ommeRermprihor-{44-fpronany!) 2-{bibivay biliabesringdyzolcoxys swovetiedi ¢ aci d
a) 6-Met = b= (4 | )= t hi I ' 'Qﬁ;g

N)2-(4- ﬁgar%?)shlg&\]é? }tl_e?_% Er'ré\:,\}t o‘% eoncgael%g?l li%%% )r'rgﬁlgi (gzc%gﬁvértgﬁ‘yéllﬁ'l ar to
ex anpiherdghedy W2 (B-thipyyl)- it/ vendmidardlea kee hiptdimed Mp.  132. 5- 134C

Mp. 212-218°C

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

Mp. 131-134°C

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

Mp. 170-175°C

Example 12

5[[1-(4-fiworophenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid

a) 5[[1-(4-Nuorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid methyl
ester

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

general work procedure 3 with 5-bromopentanoic acid methyl ester.
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b) 6-hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol e

6- Met hoxy-1| - (4-fl uorophenyl)-2-(3-pyridinyl)-1H benzi m dazol e was
converted according to general work procedure 2. M. 238-241 C c)

6[[ 1- (4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid
met hyl ester

6- Hydr oxy-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 ogfggﬁ%o . Mp. 105.5-111.5C d)

6[[I-§ﬁf Uorophenyl ) - 2- (3-thi enyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid
was obt ai ned by conversi on of

6[[1-(4-fl enyl)-2-(3-1hi.enyl)-1H henzi nj dazol - 6- yl].oxy] hexanoi c
aE:u[ d Pkt hyﬂ?‘ég‘ﬁa\'°‘é€!i§wy&(‘?§é{}l§°@é P nwiaﬂfg-a@awleemgm]»ﬁ ?%131!27- 129C 34
EXaWDS?]-ﬂ-‘ﬂﬂuorophenyl)—2-83-ﬂz1i_e?§lg—1H-b_en_zimidazol-6-yl]oxy]pen_tan0ic acid methyl ester was

5-[[I-(4-fl uorophényl pyridinyl)-1H berizi m dazol - 6-yl] oxy]| pent anoi c
aci d eonverted according to general work procedure 4.

5-[[1; 4-%Lﬂﬁﬁ§phenyl)-2-(3-pyridinyI)-IH—benzinidazol-6-y|]oxy]pentanoic
yi—’e

acid } ter

6- Hydr oxy-1| - (4-fl uorophenyl)-2-(3-pyridinyl)-1H benzi m dazol e was

converted with 5- bronopentanoic acid nethyl ester according to general

wor k procedure 3. Mp. 52-55C b)

5-[[1£$§ﬁ£kqgrophenyl)-2-(3-pyridinyI)-lH—benzinidazol-6-y|]oxy]pentanoic

acid was obtained by conversion of

5[ [ 1- 6Ht-{4-Ouorophenyy)-3-(3thicnyby L denzimidazel-Hotipkylheranoic-aid y| ] oxy] pent anoi ¢

act d_PES eSS ils AESSpRYS.2.0-AEATH A BeklfmBi5RT © 4- M- 1815-183C

5- [ [ INDhemydropheaph-@yihétBoxybbizeddt Datizhift daz ebnvered Jimxy] peRirmple ¢ dagind
pyridine-3-carbaldehyde.

Mp. 132.5-134°C

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

Mp. 238-241°C

¢) 6[[1-(4-finorophenyl)-2-(3-thienyl)-1 H-benzimidazol-6-yl]Joxylhexanoic acid methyl ester
6-Hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-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-Nuorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxylhexanoic acid
was obtained by conversion of 6[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-
yljoxy]hexanoic actd methyl ester according to general work procedure 4.

Mp. 127-129°C
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a) 6- Met hoxy-1-phenyl -2-(3-pyridinyl)-1H benzi m dazol e was obt ai ned
conversi on of 4-nethoxy-N2-phenyl - o- phenyl enedi am ne with pyridi ne- 3-

car bal dehyde according to general work procedure 5. Ms (El): 301

(ol ecul ar i on peak) b)

6- Hydr oxy- 1| - phenyl - 2- (3- pyri di nyl ) - 1H benzi m dazol e was obt ai ned by
conversion of 6-nethoxy-I-phenyl-2-(3-pyridinyl)-1H benzi m dazol e
according to general work procedure 2. "HNVR (D6-DVMBO): b = 6.52 ppmd
(J = Bxbifinleld; 6.81 dd (J = 8.2 Hz, 1H); 7.34-7.48 m(3H); 7.53-7.68 m
(4H); 7.88k(ddd, J- 82, 1Hz, 1H,; 8.53dd (J =2.1 Hz, 1H); 8.67 d (J
1 Hz, S-lti{-Mherapheny))-2:@ypyridinyl)-1H-benzimidazol-6-yl]oxylpentanoic acid

et hy P oot 10 GAIORRY- S RRF LT s ool e k) Bentacid aGa” ¢

6- hy dinreitiyd kstexheny! - 2- (3- pyri di nyl ) - 1H-benzi m dazole with 5- bronopentanoic
acid nethyl ester according to general work procedure 3 35 M5 (El): 401

( ol eBdysFoxydn(4pdugegphenyl)-2-(3-pyridinyl)-1H-benzimidazole was converted with 5-

5. [ | lomHiapudardid stiMking] ik hecbkRERA HARE G pRocthli@y] pent anoi ¢ aci d was
obt ai ned Dy conversion” of

5[ [ 1- Mpes3b5°%E ( 3- pyri di nyl) - 1H benzi m dazol - 6-yl ] oxy] pentanoic acid

nmet hyl ester according to general work procedure 4. 1H NWR (CD3QOD): S
=1.72-1.88 m(4H); 2.30t (J =8 Hz, 2H); 3.98t (J - 8 Hz, 2H); 6.72 ppm
d (J 5 2_Heniisuofephdneiol2((@-pyridinyHEH -bbhbimidazef icadid>>- 7. 65 m
(3H);E)7. 70 E[d?( J = 8&%Hg§t 1(H)py 7.%’2%?(\] :38. Zf%iﬁﬁé]?hﬁbh‘?mg.a& dd (J =
8. 2 Hwas ahtginedgbyrepnyersion o£5[p1-{4-Aporophenyl)2x@rpyridinyB- 1H-benzimidazol-6-

- { (/BRI 3ot R BRSSP BB bl Ve € aci d ety
est er MpaB8labig3°@ed by conversi on of

6- hydr oxy-1 - phenyl - 2- (3- pyri di nyl ) - 1H benzi mi dazol e with 4- bronobutyric
acid nethyl ester according to general work procedure 3.

Example 15

5-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid

a) 6-Methoxy-1-phenyl-2-(3-pyridinyl)-1H-benzimidazole

was obtained conversion of 4-methoxy-N°-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)-1H-benzimidazole

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

'H-NMR (Ds-DMS0): & = 6.52 ppm d (J = 2 Hz, 1H); 6.81 dd (} = 8.2 Hz, 1H); 7.34-748 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-ylloxy]pentanoic acid methyl ester

was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl)-1H-benzimidazcle with 5-

bromopentanoic acid methyl ester according to general work procedure 3
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>

(El'): 387 (nolecular ion peak) b)

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

ai ned by conversion of

[ 1- phenyl - 2- (3-pyridi nyl)-1H benzi m dazol - 6-yl ] oxy] butyric acid nethyl
er according to general work procedure 4. M5 (El): 373 (nolecular ion
k) Exanple 17
[
[1
er
y

O- 1

(O]

1- phenyl - 2- (3-pyri di nyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid a)
Y 4o R (hele@N4rich poak) - 1N- benzi mi dazol - 6-yl ] oxy] hexanoi ¢ acid net hyl
was obt ai ned by conversi on of
droxy-1-phenyl -2-(3-pyridinyl)-1H benzi m dazole with 6- bronbohexanoic

I BFS A pRRVEE. RRRII DA BeB SRR S RIRERAN B VS (B): 415

1 on
[ lwphem;uhe&by( &m@ynsiod|o|nyl[1-p&&yber(mpyndm;gumb@ﬂzizmny;]omem]wy}pemmc 36 was

ai ne conver3|

[ 1‘“6&5’:?613’1 ESIQTACHY 'PEIFW“)"“‘&WM%WH&OI 6-yl ] oxy] hexanoic acid
neth 1 I | I rion
eal) T PO A PR IAHE 2 Y O Ful 2ty b - 4445 M8 P54k

[ 1- (4d (et A¥Hzp b)) yL03-dd-({ 3-8/ Hi diH)y 7. 40-TH8e (BH )7 87085 6 -(3N); Fovy@iHexsnan de
was sj gh

o 1 1eA e ot B RRrb AR i p53 0t 5 8284801 570886~ 31 it 1Bky] hexanol c
acid nmethyl ester with 3-nethoxypropylam ne according to general work
procedure 6. Ms (El): 486 (nolecular ion peak) Exanple 19 6-

[[1- (4-net hyl phenyl)-2-(3-pyridinyl) -1H benzi m dazol -6-yl ] oxy]
-1-nDEghﬁbkq3-l-ylhexan- 1-one

4-[[1-phenyl-2-(3-pyridinyl)-LH-benzimidazol-6-yl]oxy]butyric acid

(7))

[
t
-
t
a
-
-
t
-h
[

CDO CD’“% o @D CDCD'DCD-hOb

a) 4-[[1-phenyl-2-(3-pyridinyl)- LH-benzimidazol-6-yljoxy]butyric acid methyl ester

was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl}-1H-benzimidazole with 4-
bromobutyric acid methyl ester according to general work procedure 3.

MS (El): 387 (molecular ion peak)

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

was obtained by conversion of 4-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yi]oxyJbutyric
acid methyl ester according 10 general work procedure 4.

MS (El): 373 (molecular ion peak)

Example 17

6-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid

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

MS (EI): 415 (molecular ion peak)

b) 6-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid
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was obt ai ned by conversion of

6-[[ 1- (4- met hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 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 hyl - 6-[ [ 1- (4- et hyl phenyl ) - 2- (3-pyridi nyl)-1H benzi m dazol - 6-yl] oxy]
hexanam de was obtai ned by conversion of

6-[[ 1- (4- et hyl phenyl ) - 2-(3-pyridinyl)-1H benzi m dazol - 6- yl]oxy] hexanoi c

aci d gg{ &Bﬁm&ﬁ;yeéon%r&fﬂn r mffl?HBﬁfTLﬁ B tegupel rblaﬁjﬁmﬁﬁﬂﬁ rﬁlmﬁlﬁxm ral

wor k procedure 6. ecular I on peak)
N, N- dam@mwlw[rpmdmmmexph@npul)a 42- (3-pyridinyl)- 1H— benzi mi dazol - 6-

yl ] ox red by conversion of

6-11 1’%@% ‘ﬁ“" j"o"z"" " pyri di nyl ) - 1H benzi i dazol - 6-
yI]oxy]hexananlde nethyl ester with dinmethyl am ne hydrochl ori de according
to general work procedure 6. Ms (El): 442 (nolecul ar ion peak) Exanple 22
6-[[ 1- (4- net hyl phenyl ) -2-(3-pyridinyl)-I

H- bengiiheiRag! - 6- ! ] oxy] hexanam de was prepared by conversion of

6-[[ 1- (4-net hyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6- yl ] oxy] hexanoi c
aci d NeBmyéthexypeopyll-6-ille(drmethylphenylp2-(Hpyrdinghchifhbenzimigamol- & wor k

proce |): 414 (nol ecul ar ion peak) Exanple 23 N eycl opropyl
- 6- E‘{‘?ﬁ"\hﬁ;“#‘ghenyn -2-(3-thienyl)-1H benzi ni dazol - 6- yl ] oxy]
hex anau @inwa'smﬁdf by[lc(anﬂahﬁpmmfz -(3-pyridiny})-1H-benzimidazol-6-
6-[[1- th I Jl alF g t hi engL%lFLbe zi_.m dazo| - 6-
yl oxy exanm acid methyl ester w:th 3-met xypropy amine accordmg to general work
procedure 6.

MS (EI): 486 (molecular ion peak)

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

was obtained by conversion of 6-[{1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yljoxy]hexanoic acid methy) 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)-1H-benzimidazol-6-ylloxylhexanamide
was obtained by conversion of 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-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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yl ] oxy] hexanoic acid nethyl ester with cycl opropyl am ne according to
general work procedure 6. M5 (El): 459 (nolecul ar ion peak) Exanple 24
N- net hyl - 6-[ [ 1- (4- net hyl phenyl ) - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy]
hexanam de was prepared by conversion of

6-[[ 1- (4- net hyl phenyl ) -2-(3-thienyl)-I1H benzi m dazol - 6- yl]oxy]hexanoic
acid nethyl ester with N nethylam ne hydrochl oride according to general
work procedure 6. M5 (El): 433 (nolecular ion peak) 38 Exanple 25

I\I—(Z-Eg;,hﬁpémt hyl )-5-[ [1-(4-nethyl phenyl) -2- (3 -pyridinyl)

- 11f - benzi m dazol - 6- yl ] oxy] pent anam de was prepared by conversion of

5- [ [ 1NVedimaethyl-GoHid (¢ mpetiylpBenyy)2-(3-pyridinyBr 1k benzinidazat6-6- yI ] oxy] pent anoi ¢
acid @Et hy est el wi th 2-nmet hoxyet hyl am ne according to general work

proce l%e 'C'EI) 458 (ol ecul ar ion peak) Exanple 26

N, N- divaeprbjydredby dioiwéxémfraf by 1p@anthylpReny - leﬂlb)didmyll))tﬂ.bb&eramhfm%azol

yl ] oxy pent anam_de was ared by conversion Q

5-1[ 1¥iory wmqlrewhybzte( Efltbwmfaﬂylﬂym)nciwv&ewgnﬁ!ﬁ sordingdo gwef%mbent anoi ¢
aci d petditle #ster (exanple 56¢) with dimethyl am ne according to general
work ~ procedure 6. M5 (El): 428 (nol ecular ion peak) Exanple 27

5- [ [ IMSAERe#43 (npheiak jonpea®- pyri di nyl ) - 1H benzi mi dazol - 6-yl ]

oxy] pent anam de

Example 22

6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-LH-benzimidazol-6-ylJoxy]hexanamide

was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1/{-benzimidazol-6-
ylJoxyhexanoic 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)-1H-benzimidazol-6-ylJoxylhexanamide
was obtained by conversion of 6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-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)-1H-benzimidazol-6-yl]Joxy]hexanamide

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

MS (EI): 433 (molecular ion peak)
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was obt ai ned by conversion of

5-[[1- (4-net hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6- yl] oxy] pentanoic
acid nethyl ester with amoni um chl oride according to general work
procedure 6. M5 (El): 400 (nol ecular ion peak) Exanple 28

6-[ (1- (4- nmet hyl phenyl ) -2-(2-thi enyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
acid a)

6-[[ 1- (4- nmet hyl phenyl )-2-(2-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c

aci d gRikule 28ster 39 was obtained by conversion of

6- [ [ 4- am no- 3- (( 4- net hyl phenyl ) am no) phenyl ] oxy] hexanoi ¢ aci d net hyl

est erNv@tmelhoxwmil)ﬁ-ﬂar@ahﬁhmhm)dbm-m’ﬁgiﬂwﬁ-lgéhemziﬂdmok(i-pr ocedure 5. M

(El): I ecul ar ion peak) b
6- [[1y ‘R‘Y Wﬁ‘ AAMAE, 1 ) - 2- (2-t hi enyl ) - 1H benzi ni dazol - 6-yI ] oxy] hexanoi ¢

aci d wwpr ﬁﬂv&moﬁ@ﬂﬁ [1504cmetﬁ§'lpheny]) 2-(3 pyridinyl)-1H- benznmldazol 6-
6- [[1“'&q rret hyI phenyl) - 2- ( -thi enyl) - 1H-benzi m dazol - “éoxy] hexanoi ¢
aci d FdeRyine @g%ramée%maﬁﬁsrw we%ﬁwlrﬁﬁs@é@ag@ genie wolt ) 420

(ol eﬁl&gfmé@_n peak) Exanple 29 Inhibition of mcroglia activation For in
vitro preparation of Al-activated mcroglia, primary rat mcroglia with
synt hMS (EDAR S8 (npdenulag éongeak) | ncubat ed. For stinul ati on of An-deposits
synthetic AfS-peptide was dried on 96-well tissue culture plates. For
this purpose a peptide stock solution of 2 ng/nmL H20 1: 50 in was dil uted
in H20. For coating of the 96-well plates, 30 L of this diluted peptide
solutjon/well was used and dried overni ght at roomtenperature. Primary
r at B'Fl & are harvested from m xed glia cultures obtained fromP3 rat

br ai ”ﬁﬂiﬂnetﬁfl@ﬁﬁm-'ﬂéﬂgﬂpﬂédyﬁ -5 py¥idiny) 1IEbOIAhNR8e " emoved from
3-day-old rats and free Brain
ylloxy]pentanamide
was prepared by conversion of 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylJoxy]pentanoic acid methyl ester (example 56¢) with dimethylamine according to general work
procedure 6.

MS (EI): 428 (molecular ion peak)

Example 27
5-fI1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy}pentanamide

was obtained by conversion of 5-{[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]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)-1H-benzimidazol-6-ylJoxy]hexanoic acid methyl

ester
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meni nges. Cell separation is achieved by trypsinization (0.25% trypsin
solution, 15 mnutes, 37C). After separation of undigested tissue
fragnents by neans of 40 m nyl on gauze, the isolated cells are
centrifuged (800 rpmi10 min.). The cell pellet is resuspended in culture
medi um and transferred to 100 nL tissue culture bottles. (1 brain/tissue
culture bottle). Cultivation of cells occurs over a period of 5-7 days in
Del becco's nodified eagle nmedium (DVEM w th glutam ne), suppl enented

W th Reodisthinéd By éorVersioflel Ggﬁﬁirﬁﬁb-@%&hir};ﬂy%eﬂflmino)ﬁﬁ%ﬂ]Q%]ﬁéga}@icf et al

calf serum (F at 37C and 5% CQ2. ing this incubation,” an adhesive
cel | padmethyl estarwith 2-thepnylcabialdghyrdssceording tanganeat yodsprodaduredy| i a

prol i e - 1. QF y adhesive cells on it and are harvested by
r ocki @@Qeﬁﬁﬁﬁ%ﬁ“{ﬁ%‘%%ﬁ 1 hour). 40 For activation of mcroglia with

AP-peptide, 2.5 tinmes 104 mcroglia/well are inoculated onto An-coated
tissuge cul e pl s.and i ncubated over a perjod of 7 days in DVEM (with
gl ut aﬁ) ne)é‘%ﬂﬁ‘ﬂ%ﬁgﬂmﬁf\#{% %‘H&’CWT Rzt zo)-fryiloxyhexamoisasid n (40

i g/ My 896y daVrsioh @k A-[[ £-04-Inc A IpRERIFED) -(Abny /(G BBLiRUusItE. On day 5,

addi tion of a conpound according to the "inventi'on occurs in different
conceyijoxyihezanoiq id methyBester agroxding toggenyral Werk pgecgderefdi cati on of microglia

react j '&&#W&%)%J&a%ctivity is neasured on culture day 7 via

reductron ‘0
(3-(4, 5-dinet hyl thiazol -2-yl)-5-(3-carboxynet hoxyphenyl ) -2-(sul fophenyl) -
2Htetrazoliun), Omen's reagent, Baltrop, J. A et al., Bioorg. & Med.
Chem, Lett 1, 6111 (1991)). The percentage of inhibition refers to a
cont r pkarhpeaped only with DMSO. The conpounds according to the invention
inhibit mcroglia activation. Exanple 30 Cerebral infarction in the rat
(denﬁkiﬁpyo%m@reﬂimmmaﬁomccordi ng to the invention were tested for in

Vi vo tivity | i,xal -forn. ral_.i em [ , the MCAO
o B et B R e R S5PER EELRAE
occl updptide @eretificibateddl e cerebral artery (MCA), a cerebral infarction is

triggered, which is due to undersupply of the corresP_ondi ng regi on of the
br ai nF%spmum(lyg afABigPosits pyrdbatic AP-peptide was dried on 96-well tissue culfure plates.

For this purpose a peptide stock solution of 2 mg/mL H>0 1:50 in was diluted in H;O. For
coating of the 96-well plates, 30 uL of this diluted peptide solution/well was used and dried
overnight al 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 pm 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/tissve 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. Microglia proliferate as non- or weakly

adhesive cells on it and are harvested by rocking incubation (420 rpm/1 hour).
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The result of this undersupply is pronounced cell depression, as well as a
strong mcroglia activation subsequently. This mcroglia activation,
however, only reaches its maxi mum after several days and can persist over
several weeks. To test the substances, the conpounds according to the

I nvention were adm ni stered intraperitoneially 1-6 days after occl usion.
The aninmals were perfused and killed on day 7. The degree of mcroglia
activation was neasured by a nodified i mune histochem cal nethod. For

this P RASRion\E RidbeEwRE AL h&Bﬁdé)b sftixﬁéaqob&m%ia/warﬁe meaﬁéh% W th
{ cept

anti bodi es that recogni zed CR3 conpl enent or or t
conpl Ap-coated tissue atlbge plats agd ingubdfdooner § peridtdi of 17 dafs inlIBMEM (waitly ant | body
bondi n occurred with an enzyne-coupled detection system Treatnent with

the c ssuaeleweﬁewl@wet‘ i Wé—Hﬂld’rﬁ“eP'éﬂl)’F'@ 4 beaﬂdtap% MBIV crogli a

Excarnp e e et PRCS[ ST O ERRE® G 'S Sl S PR Blnd It e
| nhi bimemmn%aﬁytmﬂaenmoa&mmlm (03, PBEERRELD pr% neasuring TNFa and

interleukin 12 in |ipo olysaccharlde (LPS)-stlnu ated THP-1 cells. For
t hi s Perrquastificatiosofmictypliy pfactivigye thegmgtaliodie jagtanty Ty measerdioanraltgs Wan A yia

Rock Li f
Tocnnistiadion WPMTS s, 4t Hnelififia BRGNS o L ARARGH B Bl B RoBehyD - T ©
flat- zﬂummzehnm)emeuulmagem Balops. ATR)., Pioorku & Mnd. CleaQeett (116011 p. L/ el | ).
Th (9 th t if t
concePOPRN T RifiRlas PR imhhicTely 53 sBhorirae NG RrlitpMSKl R0 ¢ he ¢ est

subst asigRundedcoraingue tiRdnientibh hibicHlaiglieActivaBgh.um Addition of the test
subst ances occurs as 2-fold concentrated substance solution (100 [1Jwell).
Stimulation of the cells occurred overnight at 30Cwth 0.1 gg/nL LPS
(Sigma L2630, fromE. Coli Serotype 0111.B4). The nmedi um was then
harvested and the TNFa or interleukin 12 amount determ ned

quant Exampled0y. A commercially available TNFa kit fromCI'S bio

ot opriinERa iR 23 QRGBSR e wi 1h he O GEN technol ogy (i CGEN

| nt er T ¢odipabindsl agcCording to the invention were tested for in vivo activity in an animal model for
cerebral ischemia (stroke), the MCAO (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 afier
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 MHCH
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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Gai t hersburg, Maryland). The cal cul ated |1 C50 val ue corresponds to the
concentration of test substance required to achieve 50% i nhibition of

maxi mum TNFa or interleukin 12 production. The conpounds according to the
invention inhibit TNFa and interleukin 12 production in

|'i popol ysaccharide (LPS)-stinmulated THP-1 cells. Exanple 32 Inhibitin of

| NFy production of peripheral nononucl ear blood cells To represent the
effect of the substances on T-cell activation, neasurenent of | NFy

secr el ffiple31 uUsed. For isolation of peripheral nononuclear cells, human
whol e bl ood was used (bl ood sanpling via Na-citrate S-nonovettes

" Coaglnbibitiom oD TNEC AR 12 Baductookin THPHicelstrent of the bl ood cells was

carried out with density gradient centrifuging. for this purpose, 15 nL of
Hi st o'p?g&’éfé"“l Fytokige productian is peegen .bwgaéé“{?ea?ﬁfﬂta%dﬁ%@élhﬂ‘o‘ZEEUCOSEP t ubes

(Geiﬁ@olﬁ@cﬂgm(ﬂps)_g%ﬁﬁggampndceggntri fuged for 30 seconds at 1000 g.

15 nL whol e bl ood ‘was then added and centrifuged 42 for 10 m nutes at
1000 Eor thik purppsee 2.5pt HE HHR- hyells (AmetihanTyyie@tituedCamphnyhRockniler MDY micel |

t ubosRPHETEFmedif (FRE A= nnERlesy LB iR ety boaoe RissLo Fidy™ ©
Bal angesthoe@haiél bRid dowéinattbolméd candita plates (,TPPQﬁToﬁJango.%96)1gh@'5- 53. The
cell pellet is finall é resuspended in culture medium RPM 1650 25 M

Hepesul/welly Thecompoweds, aceasdiag eytha dnvestiopoge added dwslifiesn( cancentgionswndogi es,

Technippgfaies Oy, Predi5Yrahe el iR SR B I M elpalib

suspemediomn. eidition@f thelesd swtistanbestoecurt as Déoliveddcehtratd swbithudsoRtibn (100l t ur e
plates (TPP, production no. 9296) and stinmulated with 2.5 Rg/nL anti-CD3
ant i beffvel). Stpdatiomf the rells ogrupst aysipiehiat AL With O nmLAGSSigmed i n

diffe ﬁ&ﬂ%‘?%g%&{? oﬁ?ﬂmgrﬁlé}ﬁé}ijﬂh%sh{%@ﬁ@eﬁ%@ﬁdﬁﬁe TRFL/! ation of

the cell's’ occurre a period of ours. um was then
har v eiategiduian d2 bmbuitNele ik € qidintiedively 2 Al dohihdrvially availbisle TNFaKit oém IOFY was

determ ned with the ORI GEN technol o%}_( | GEN International, Gaithersburg,
Mar y| &if énfernitienal was used for measurement of a (product no. 62TNFPEB). The amount of
interleukin 12 was determined with the ORIGEN technology (IGEN International, Inc.,
Gaithersburg, Maryland). The calculated ICsg value corresponds to the concentration of test
substance required to achieve 50% inhibition of maximum TNFa or intetleukin 12 production.

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

lipopolysaccharide (LPS)-stimulated THP-1 cells.

Example 32

Imhibitin 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 isolation 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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cal cul ated 1C50 val ue corresponds to the concentration of test substance
required to achieve 50% inhibition of maxi mum | NFy production. The
conmpounds according to the invention inhibit |INFy production of peripheral
nononucl ear blood cells. Exanple 33 Inhibition of TNFa and IL-12 HD
production of peripheral nononuclear blood cells Inhibition of TNFa and

| L-12 HD p70 production is presented, for exanple, by neasuring TNFa and
| L-12 HD p70 in peripheral nononucl ear blood cells stimulated with

|'i popglr e aRmitad 44806 £ PPhe @5 plaéke f29E0tHRA BIRRIEd Slthe uddRflying @bRIdyeN Of

peri pheral nononucl ear bl ood cells,” hunan whol e bl ood was™ used (bl ood
sanpl (pegpheral mepopigleas bloogd colin) trersfereed to 48 adusampleotbeNEslcon)mid thegar dst edt ) .

Enr | C QRN slerat TP RRYD . AR5 TOORS ARl BE GARGHG Bl Nk pHERS! LY

gradi ent centrituglng: S "purpose, stopaq i gna
cat al agaldiono. HABBOF3 Weke éent;fenelugﬁﬂhlterﬁgpdﬁue(LﬁldG@ﬁE&ednmR?Ml@ssi) ROS,
cat al o%{ no. 227290) and forced downwar b% centrifuging for 30 seconds at

250 BM Heprsdhife Rechpplogy.catalpgnsg 524901044 19% 5ES, (Lifp Tee! fes, gafalegindnas t hen

added @ﬁg (g Q ' t. natHee. After
centr} ugﬂ%g?bfﬁi“@ﬁ%%&ﬁ%?%%?’?%Eﬁ@ﬁgn Hﬁgﬁghﬁﬂggg%§§§?€§§n?§4%?96tted and
di scafidetD’anls/inhy 1O bali sugpeneioh sdlay@r is disyritpinaiay 96 svedlrftht bomne eyt es)
transferred to 50 nL centrifuge tubes ﬁFaI conéfand then washed 3 x in

cul t updtureRiates (hRY, produgyion e8P0 sandosimplategowitie b aggmL apidL}3 antigpdigs- 10
m nut : s finally
res USE‘Z%%’E%I%‘?%S %ﬁ‘ﬁ@ogﬁﬁﬁ@hgﬁpﬁ&q&%%% g‘i%lé'rredmk@?s alI‘—’gl415) . 10% FCS
(Li f epremctbatdddgr 33 mimiesalSomultation 86100 0elBXédyrrddoweenperiodaf @4 hours. The
heat -i nactivated .1 hour, 0.0 g/ nlL penicillin-strepto L. sol ution
(L1 f e RGeStz and 6 B S i Sy il cihecarion i SNy 38 | ', i
af t er 4&&hlinddWi the ORIG ENBREoRby (IGHMN ThtdthatRnals Gaitkkirdbirg, MifdyThhd)C Gihk
suspensi on solution was distributed to 96-well flat bottom cell culture
pl at eeplquintest Wisq vadneoehmrespands togbogyncemprion R tsisubsience requied (o ashiege $efled
conc e{l]li’l{bﬁgo%q)f Sﬂ;alxmilllug tHklpynproduction.

The compounds according to the invention inhibit INFy production of peripheral mononuclear

blood cells.

Example 33
Imhibition of TNFa and I1L.-12 HD production of peripheral mononuclear blood cells

Inhibition of TNFa and I1.-12 HD p70 production is presented, for example, by measuring
TNFa and 1L-12 HD p70 in peripheral mononuclear blood cells stimulated with
lipopolysaccharide (LPS) and interferon gamma (IFNy).

For isolation of peripheral mononuclear blood cells, human whole biood 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 frit 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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solution (3 pg/nL of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516
and 30 ng/nL I FNy 1b, Inukin, Boehringer I|Ingel heim) were added. The
substances according to the invention were added in different
concentrations as 3-fold concentrated substance solutions (100 .t1/well).
Stimulation of the cells occurred at 37C and 5% CO2 over a period of 24
hours. The cell culture supernatant was then harvested and the
concentrations of TNFa and IL-12 HD p-70 determ ned by neans of

; ; TNF
comn ikt Shck i AL g st (e

cat al mgnowytesHBarGREied (o ﬁﬂem&;a:lenﬂuﬁgeeubeb (Bzoccmz) Iambthelowa:é'sﬂénds cubburt he

concentr.ati bst ve 50% i bition of
maxi nﬁ'ﬁﬁ] %ﬁlﬁ%ﬁ%ﬂ?{?%@g f—éﬂg‘?é) m‘“\"t‘Fé‘ a&%#g%dﬂ?fg accor di ng
t o t hRnipefiié) dhe icaIn] 1et lsTNEﬂly aa@ hhdeazn HD[\EJ Q.emﬂmgﬁ RPMIafs40 per i pher al
e 3
nononucl ear bl ood ce 4 Induction of |L-10 production of

per i p(%f‘&medm&ﬁi}éﬂ@am%IFﬁdLgéﬂF@nol%%(ﬁaMﬁg ngr. 1640040944, lov eadotexini s

pr ese h h ni.n. (PHA) or
i popo ysacc %W’L%S?P%?W%dg %@#ﬁregﬁ?mﬁaﬂ“%n%hglﬁEﬂF%g?CH“%P%S% cells.

For i capdleg he2115040- PBG)iapdh et al 3 ROODVGUS/nFA4fted cEPEbUREHY By mBaH¥RT typs Mud! 00d was
used (blood sampling via NA-Citrate S-Mnovettes "Coagul ation 9 NC/ 10 nL"

| Sarduisieg) 10@Enkiceth suspensism sojulinp g dissibuleddo AewsE flabkotigascadlombiutst ed by

f f
i??ieﬁaﬁj%ﬁi@% i 35 ?ﬁgy i w;g;}éf@ %{@E q%geﬁgt@aﬁmn
centri fulgl ngﬁ?or 3#613&?2;388@&&19%%% zl%t hr oug%g’j‘tmﬂé frll%l?i gl tguat edﬁ:ll\ﬁ'yt he

t ubeslb, houkin, Berbriagdsitogethein) were addedd ke suhitancesracedrfing dalthe anvenBomwverat es  at

ona CaERRis PR R ok as &b coSERlhey KB AioRPRRIRPRD. o1 X hyer
(1 ynphasiMhtesh ofahélcele beired a0 31°Cana 508 COLov@ aPeridd-ofcANuts Ut ki Bfifure

(Fal con) and then washed 3 x in culture
supernatant was then harvested and the concentrations of TNFo and IL-12 HD p-70 determined

by means of commercially available ELISA kits from BioSource International (TNFa EASIA,
catalog no. KAC 1752) and R&D Systems (Quantikine™ HS IL-12, catalog no. HS 120).

The calculated 1Csq 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 1L-12 HD p70 production of

peripheral mononuclear blood cells.

Example 34
Induction of IL-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

44



medi um VLE RPM 1640 (Seroned, No. FGL415) (centrifuging 10 m nutes at 250
g, room tenperature). Finally, the cell pellet is resuspended in culture
medi um VLE RPM 1640 (Seronmed, No. FGl415), 10% FCS (Life Technol ogi es,
catal og no. 16000-0044, |ow endotoxin, heat-inactivated 1 hour, 56C), 50
pg/ mL penicillin-streptomycin solution (Life Technol ogies, catalog no.
15140-106) and set at 3 x 106 cells/nL after cell counting by trypan bl ue
staining. 100 L cell suspension solution was distributed to 96-well flat

bot t Ok p6de! lflﬁ‘l,tlll';’%ﬁpﬂu%tlﬁﬁ i%ﬁmlo RIoOHBS0) ROintrdRRE to SPHLE hi s pur pose,
100 | uL" of concentrated stinu atlon solutlon (3 pg/nm LPS of E.

col i BEUGQS@’ tmmmer&amwcaza%ganddorc:d d@\l@wqd@ymﬂng{gxﬂgf@t—w@ L,
Bi och 0 Th t to th
Pnventorpis 20 hithel e MERHReAIR 1 BHGC 30 T R pR BRI Fin ST 0T e

substeamefugai foi llS)ﬁﬁm(tésQ{f)SOO g amidobpn temPérhtirs. a&ﬂt@melﬁﬁfdgh'@ dRishperfigigiiir r ed at
37C and 5% CC2 over )Derl od of 24 hours. The ce culture supernat ant

was t (Pasmazpd é‘g?@laoafra 3¢ pipstterband,discardad andithe F’f“?ﬁﬂY\‘/@ Gell layee (lymphasytes
Conceﬂdrlﬁ&ﬂ&?lg? g@tﬁlfﬁﬁtf{o@mﬂ caxnﬁ]gg mgﬁ@h yndqxé%@m%{h %«@ng from

Bi oSource | onal (‘human 0g no
cal cumadienk ‘EEB(RPM&II 1640 (&wrwbbfndEGl@lSI) fencdngenld alinues a0R50 g.asdémsubst ance

required t ease th 0 secre n by 50%and i I ncrease.
The. clmBEiIY" Zuay i 651 TS reirente SR chibes e VEETRSHDHID: on o
peri D(SéfcﬂﬂleanBOF@lPilg r10fyatx|=@s>@t.lfeetelcﬁnow§eschﬂam§ nd.- J6068084 471602 étiofoxin,
derivatives of fornula I whi ch: R denotes a phenylugmoup optlonally

subst heatrinagtivgtadnl hyri3H°Ch 5@ agol mmmilmrst@mﬁorrgcmssgb@pn( Technplpgiependent | y

of eag Qalgé Qoe rlb'lf(}-l(%) am? set af] 3 ><O_|06 ce s/mL after cel?countmg% trypanleué staining.
100 uL 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
ug/mL LPS of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516 and 300 pg/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
1L-10, catalog no. KHC0101C). The calculated ECs; 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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R4 NH, NHR4, NRAR4 or two adj acent substituents on R together forma
-0-CH2-0, -OCH2-CH2-O or -CH2-CH2-CH2- group, R2 denotes a nonocyclic
or bicyclic 5 - 10-nenbered heteroaryl group with 1 - 2 hetero atons,
chosen fromN, S, and O, optionally substituted with up to two of the
foll ow ng substituents, independently of each other: F, d, Br, J OH,

OR4, OCOR4, COR4, SR4, SOR4, SO2R4, R4 or two adjacent substituents on
R2 together forma -0-CH2-O, -OCH2-CH2-O or -CH2-CH2-CH2- group, 46 R3
denotes H, OH or O Cl-6-al kyl, R4 gpgmR4, 1ndependently of each other,
denote Cl1 -perfluoroal kyl or Cl1_6-al kyl, A denotes a C2-6-al kyl ene group,
optionally substituted with = 0, OH O Cl_3-al kyl, NH2i NH Cl-3-alkyl,

N(C _3sal kyl)2. ..an Cl.3- | 1. 3-al kanoyl ), B denotes COOH, CONH2,
CO\IHNE!%, Cﬁ\ﬁiﬁgfd“@%\%%ﬁgmc?%gg%ﬁajggnded to a carbon atomof group A, R5
and Rs', independently of each other, each denote a group chosen fromthe
group conprising Cl-b-alley, C2-6-al kenyl, C2-6-alkynyl, in which a
C-atom can be replaced with 0, S, SO S, NH, N Cl.3-alkyl or

N Cl1_3-al kanoyl, also (CO 3-al kanediyl-C3_7-cycloal kyl), in which one
ring menber in a five-nmenbered cycloal kyl ring can be ring Nor ring O
and, in a six- or seven-nenbered cycloal kyl ring, one or two ring nenbers
can be ring N

in which:

R denotes a phenyl group, optionally substituted with up to three of the following
substituents, independently of each other:
F,Cl, Br,J
OH, OR*, OCOR*
SR, SOR?, SO,R®,
R*,
NH, NHR®, NR‘R*
or two adjacent substituents on R! together form a —O-CH,-0O-, -O-CH;-CH2-0- or
—CH,-CH>-CH>- 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,Cl, Br,1J

OH, OR*, OCOR®,

COR’,

SR*, SOR’, SO2R",

R*

or two adjacent substttuents on R? together form a —0-CH,-O-, -O-CH,-CH,-0- or
—CH,-CH,-CH;- group,
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and/or ring O atons, in which the ring N atons can optionally be
substituted with C3_3- al kyl or Ca_3-al kanoyl, as well as

(C~- 3-al kanedi yl - phenyl) and (C 3-al kanedi yl - heteroaryl), in which the
heteroaryl group is five- or six-nenbered and contains one or two

het er oat ons, chosen fromthe group conprising N, S and 0, in which all the
af orenenti oned al kyl and cycl oal kyl groups can optionally be substituted
with up to two groups, chosen fromthe group conprising CF3, C2F5, OH,

O Cl. g al kydnoteNHZOHMF- €, 3tk Kyl . NH Cl. 3-al kanoyl, N(Cl. 3-alkyl) 2i
N(Cl. 3-al kyl ) (C1_3- al kanoyl ), COOH, CONH2 and COO- Cl. 3-al kyl, and all the

af orenenti oned phenyl and heteroaryl groups can optionally be substituted

Core, Ko RlReAR of D oo AN oM BURRRIRY GOl o ks anit ro

together with the NNatom can forma flve- to seven menber ed heterocyclic
ring that can contajn an additional atom and_can_be

substft ut efngles 4 Ceg-alkylgpg groupqptignally Sﬁaﬂ’é‘HF?W“E‘f@ e@ﬂo@ﬁi ;-alkyl, NHy,
C1_4- al koxyparnomuh, N@I‘ur&ﬂ&%bﬁﬂw(c?; alli!?ﬁﬂ@){'z,-aﬁén t as 47 their optic or

geonetrlc | somers ‘or toneric forms or pharnaceutically applicable
salts, in which the follomﬁng conpounds are rul ed out:

6- [[1 phen aci d,
6-[[1- phen% 0% %:@H }I{%H- %ﬁg}stﬁéazo éLJhﬁ%&%ﬁ%%%r%?c aci d.
2.) Ben2|nmdabogeepagcord|ng to Caim1, characterized by the fact that R

Is a phenyl group, optionally substituted with up to two of the follow ng
substituents, independently of each other: F, O OH OR4, OCOR4A SR4, R4

Or R’ and R’ independently of each other, each denote a group chosen from the group comprising
Cis-alky, Cy.s-alkenyl, C24-alkynyl, in which a C-atom can be replaced with O, S, SO,
S0,, NH, N-C;;-alkyl or N-C,_;-alkanoyl, also (Cyp-3-alkanediyl-C; 7-cycloalkyl), in
which one ring member in a five-membered cycloalkyl ring can be ring N or ring O and,
in a six- or seven-membered cycloalkyl ring, one or two ring members can be ring N
and/or ring O atoms, in which the ring N atoms can optionally be substituted with C,.3-
alkyl or C,_;-aikanoyl, as well as (Cy.3-alkanediyl-phenyl) and (Cy.;-alkanediyi-
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 alkyi and cycloalkyl groups can optionally be substituted with up to two
groups, chosen from the group comprising CF3, C;Fs, OH, O-C,_s-alkyl, NHz, NH-C, ;-
alkyl, NH-C, ;-alkanoyl, N(C;.3-alkyl)s, N(C,_3-alkyl)}(C,.3-alkanoyl), COOH, CONH;
and COO-C,_s-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, OCHs, OC,Hs, NO, N(CHa),, CF3, C;Fs and SO.NH,, or R® and R®,
together with the N-atom, can form a five- to seven-membered heterocyclic ring that can
contain an additional N- or O- or S-atom and can be substituted with C_s-alkyl (Cy.2-

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

as well as
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two adj acent substituents on R together forma -0-CH2-O or -CH2-CH2- CHz-
group. 3.) Benzim dazoles according to Caiml or 2, in which RR is a
nonocyclic 5 - 6-nmenbered heteroaryl group with 1 - 2 hetero atons, chosen
from the group conprising N, S, and O, optionally substituted with up to
two of the follow ng substituents, independently of each other: F, O,
OR4, OCOR4 SR4, SOR4, SO02R4, R4 or two adjacent substituents on R2 forma
-OCH2-O or -CH2-CH2-CH2- group. 4.) Benzi m dazol e according to one of
the qh_%lr%tiéﬁn:’g?o f1ca&nid BaGutbeliORorheb] ptﬁ%nhéuhkallﬁg éi&wﬁ%@@, m dazol es
according to one of the Clains 1 to 4, characterize B the tact that R4
and Rih whicinthe fellohang compundsah rdedeut; are Cl_2-perfluoroal kyl, O _4-al kyl .
6.) Benzi m dazol es according to one of the Clains 1-5, characterized by
the fact that R5 and R5', independently of each other, are Cl.6-alky, in
Whi ¢ he[1¢steaiR-@lyfiine-aAyl REH bR RzimEdA80]-6W ek yThexPa0iSatid, SO2,

c3 5-2$[cf‘g2my|@c4. 3- arykj;l ene, in \/\hl%q i)ﬂha 5- menber ed cycl oal kyl ring,
one ring nenber can be an Nor an O, the ring nitrogen is optionally

SUbSt&-itlws\nﬂ'ii%&]e_n%o&ﬂé@b-b'yéll@-ﬁenz%idgi(ﬁ-lﬁkﬁﬂﬁxH'mc:) fc iyl ene (5-6- menber ed

hetero ete toms TromN, S a In ich all the
af orenenti oned al kyl and cycl oal kyl groups scan be substituted with CF3,

S(_I’Cl Nl;} ?%&6&5‘1@@'@%@?@“‘% l k?él%ﬂ—@l,’\l{hgﬁzﬁg;ﬁt k%/L)eZéf orenenti oned
het eroaryl groups can be substituted with one or two substituents from
the ggPup i(s:gr]])ﬁcianSyE igl%%p,ogptighalg s’ubs.ct:i';llﬁéd \glztlﬁl?lp t(%lv_cl)g of t%oll_ll?)ﬁring substituents,

independently of each other:

F, Cl

OH, OR*, OCOR*

SR',

R* or

two adjacent substituents on R! together form a —0-CH,-O- or -CH,-CH>-CH;- group.
3) Benzimidazoles according to Claim 1 or 2, in which

R is 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,Cl,

OR‘, OCOR*

SR*, SOR®, SO;R*,
R* or

two adjacent substituents on R? form a —0-CH,-O- or —-CH,-CH,-CH,- group.

4) Benzimidazole according to one of the Claims 1-3, characterized by the fact

R isH
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CF3, C2F5, or R5 and R5', together with the nitrogen atom can forma

5-7-nmenbered heterocycle that can contain an additional oxygen, nitrogen

or sulfur atom and can be substituted with C1_ 4-al kyl,

Cl4- al koxy- Ca2-al kyl . 7.) Benzi m dazol es according to one of the C ains

1-6, characterized by the fact that Ais a straight-chain C3_6-alkyl ene.

8.) Benzi m dazol es according to one of the Cains 1-5, 7, characterized by

the fact that 49 B is COOH or CONH2, each bonded to a carbon atom of

group A 9.)

6-[[ 1- (4- met hyl phenyl ) -2-(3-pyridi nyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c

aci d 5.) Benzimidazoles according to one of the Claims 1 to 4, characterized by the fact that

5-1[1-(4-met hyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi c

acid

4- gl R{ dnd ¢ idepdnontly) of2aéBothin] ardi0)yperilordadyZ,iCyi, a0l - 6-yl ] oxy] butyric

aci

6-[[ 1- (4- nmet hyl phenyl ) - 2- (4-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c

aci d ) Benzimidazoles according tg one of the Claims 1-5, characterized by the fact that
) P50 daz o V65t

6-[[ 1- (4- net hyl pheny 3-thienyl)-1H benzi m oxy] hexanoi c
acid
> LL 1pt Sl P, ShoeflNaOnly orealrothdt] SR, )b BRI, ER681 216m¥ad BXYpREDY 2! ©
4-[[ 1- (4- nwith®| $/8ME0,; 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
5-[[ 1- phenyl - 2- (3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxy] pent anoi ¢ aci d
4-[[ 1- phenyl - 2-(3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
6- [ [ 1- Pheny] - oo Nyl ehé @AM lbmberkd LRIAIDEXARAIE g
6-[[|-(4-f|%soc}3phe§1’yF§?2- 3-thi enyl)- 1H benzi ni R e TR o xanoi o
acid member can be an N or an O, the ring nitrogen is optionally substituted with C,_3-alkyl or
5-1[1-(4- féHﬁJn?ﬁ'&?W' )-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi c
aci d ) ’
6-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
acid .
5-[ [ 1- ( 4- ffazcopiens{y 16 membesed betergamyl with 12 heteroatomsifom N6 3pd| Q@ y ] pent anoi ¢
acid 5-[[1-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pentanoic acid
4-[[1-2-(3-pyridi n};l ) - 1H- benzi m dazol - 6-yl ] oxy] butyric acid

€

in which all t
OH, NH;, NH-C, ;-alkyl, NH-C, s-alkanoyl, N(C, s-alkyl),, N(C,.3-alkyl XC,.s-alkanoyl),

aforementioned alkyl and cycloalkyl groups scan be substituted with CF;,
COOH, CONH,, and all the aforementioned heteroaryl groups can be substituted with
one or two substituents from the group consisting of F, Cl, CHs, C;Hs, OCH;, OC;Hs,
CF;, C;Fs,
or R’ and R’ together with the nitrogen atom, can form a 5-7-membered heterocycle that
can contain an additional oxygen, nitrogen or sulfur atom and can be substituted with C;.
4-a]kyl, C1_4-a1k0xy-C0.z-alkyl.

7.) Benzimidazoles according to one of the Claims 1-6, characterized by the fact that

A is a straight-chain Cs.g-alkylene.

8.) Benzimidazoles according to one of the Claims 1-5, 7, characterized by the fact that
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6-[[1-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d

N- ( 3- met hoxypropyl )-6-[ [ 1-(4-nethyl phenyl)-2-(3-pyridinyl)-1Hbenzi md

azol - 6- yl]oxy] hexanam de 6-]

[ 1- 4- net hyl phenyl ) - 2- (3- pyri di nyl ) - 1H benzi m dazol - 6-yl ] oxy] -

-nmor pholin-1- yl hexan-1-one

N- et hyl - 6-[ [ 1- (4- net hyl phenyl ) - 2-(3-pyridi nyl)-1H benzi m dazol - 6-yl ] oxy] h
exananm de N, N-di net hyl -

[[1- (4-net hyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6- yl]oxy] hexanam de

6-[[ 1- (4- net hyl phenyl ) - 2- (3-pyridi nyl)-1H benzi m dazol - 6-yl ] oxy] hexanam de
N- cycBopr oplO@H pr CONH4- et hyl phenyl ) - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-

yI]oxy]hexan 1 d 0

N- et hyl - 6 "fﬁ%’(‘f?f‘g%? RIPULUADIOf PP 4\t hi enyl ) - 1H benzi i dazol - 6- yl ] oxy] hex
anam de

O T o s B 7Sl 4ok e kg™ 121 e
[ 1- (4- met hykphe Rdkiytdichin BYBLA BNy ) THbOE IR ALS2 A nt anani de
N, N- di net hhymg- [ [ét 1)[%21:-%) Cl pgheniglb -2-(3- plyrl Oxﬁfy t%rg)?rflézl_%dri;&dazoI - 6-
yl ] oxy] pen‘t Hbddimpghylphenyl)- 2 3-pyridinyl)-1H- benzlmldazol-ﬁ-yl]oxy]butync acid
5-
]
6-

1~ (4 it OSH fenh) Sl A 5ab R B i

[
pent anam d

[[1-(4- r:e[[mg(mmmﬁenﬂ}(zztattmﬁﬁyw=hhtmmolm ﬂqmql]htﬁm)d]& avi¢] hexanoi ¢
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6-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxyjhexanoic acid

6-[[1-(4-fluorophenyl)-2-(3-thienyl )-1H-benzimidazol-6-yl]oxy Jhexanoic acid
5-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid
6-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxy |hexanoic acid
5-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
5-{[1-2-(3-pyridinyl}-1H-benzimidazol-6-yl]oxy]pentanoic acid
4-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]butyric acid
6-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid
N-(3-methoxypropyl)-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1/{-benzimidazol -6-
ylJoxy)hexanamide
6-[[1-4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]Joxy}-1-morpholin-1-
ylhexan-1-one
N-methyl-6-[[1-(4-methyiphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy]hexanamide
N,N-dimethyl-6- [[1-(4-methylphenyl)-2-(3-pyridinyl}-1H-benzimidazol-6-
yljoxy]hexanamide
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxyJhexanamide
N-cyclopropyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol -6-

ylJoxy]hexanamide
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conpounds according to one of the Cains 1-9 and one or nore vehicles
and/or inactive ingredients. 51

10)

11.)

12.)

N-methyl-6-{[1-(4-methyiphenyl)-2-(3-thienyl)-1/{-benzimidazol-6-ylJoxy Jhexanamide
6-[[1-(4-methylphenyl)-2-1H-benzimidazol-6-ylJoxy]-1-[thiazolidin-3-yl)hexan-1-one
N-(2-methoxyethyl)-5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1 H-benzimidazol-6-
yl]oxy]pentanamide

N,N-dimethyl-5-[[1<(4-methylphenyl)-2-(3-pyridinyl)- 1H-benzimidazol-6-
ylJoxy]pentanamide
5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxy Jpentanamide
6-[[1-(4-methylphenyl)-2-(2-thienyl}-1/1-benzimidazol-6-yl]oxy]hexanoic acid according
to Claim 1.

Use of a compound according to one of the Claims 1-9 for preparation of a drug for

treatment or prevention of diseases that are associated with microglia activation.

Use according to Claim 10 for treatment or prevention of inflammatory, allergic,

infectious or autotmmune diseases.
Pharmaceutical agents, characterized by the fact that they contain one or more

compounds according to one of the Claims 1-9 and one or more vehicles and/or inactive

ingredients.
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