Mcroglia Inhibitors for Interrupting I mune Reactions Mediated by
Interleukin 12 and I FNr The invention pertains to the use of mcroglia
inhibitors for the manufacturing of a medication, which inhibits the

i mmune reactions nmediated by interleukin 12 (IL 12) and interferon-y, and
its use for the treatnent of immne diseases nediated by T cells and

I nfl ammatory reactions that are not nediated by T cells. The immune system
i ncludes a nultitude of cells and tissue conpl exes, which comunicate
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Trends Pharmacol. Sci 14:164 -168 (1 993); Singh et al., Immunolog. Res.. 20:

164 - 168 (1999)). So there are, for instance, many indications that pointing to a

certain role of interferon gamma and interleukin 12 in the pathogenesis of the

autoimmune diseases. Particularly, we can mention diseases, which can be

characterized by means of T cells mediated inflammatory reactions, as multiple

sclerosis, diabetes, chronic inflammatory bowel diseases. The cytokine

interleukin 12 (IL 12) is produced by phagocyte cells like

monophages/monocytes, dendrites, B-cells, and other antigen-presenting cells

(APC) and influences both the function of the natural killer cells (NC cells) and

the function of the of the T lymphocytes. The IL 12 can trigger the production of

interferon gamma (IFN,) in both types of cells. The T lymphocytes can be divided

roughly in two categories, which can be characterized by the expression of

certain surface antigens (CD4 and CD8): CD4-positive T cells (helper T cells)

and CD8-positive T cells (cytotoxic T cells). The CD4 cells can be divided again

in T helper cells 1 (Th1) and T helper cells 2 (Th2). Particularty, the immune

responses mediated by the Th1 cells are associated with the pathogenesis of

many immune diseases, especially with the autoimmune diseases, as, for



many i mune di seases, especially with the autoi mune di seases, as, for 1
I nstance: Type 1 insulin-dependent diabetes nellitus (IDDM, multiple
sclerosis, allergic contact eczema, psoriasis, rheumatoid arthritis,
chronic inflamatory bowel diseases (norbus Crohn, ulcerous colitis),

| upus di seases,, and other collagenoses as well as acute rejection
reactions in the allotransplantations ("host-versus-graft" -

al l otranspl antation rejection, "graft-versus-host disease). It is known
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I nst ancéA., Advanpsul., 6Ra61-48@ (11396); Basham et al. J. Immunol. 130:1492 -1494
(1983); Hu et al., Immunology, 98: 379-385 (1999); Seery JP., Arthritis Res., 2:
437-440 (2000)). In addition to that, the IL-12 and IL-12/IL-18 induced IFN, from
NK cells essentially participates in the pathological mechanism of not T cell
mediated inflammatory reactions (for example, “toxic shock syndrome”,
endotoxinemia, sepsis and sepsic shock, ARDS, “first dose response” in antibody
therapy, for instance, OKT3 in allotransplantations} — (Kum et ai., Infect Immun.
69: 25 7544-7549 (2001); Arad et al., J Leukoc. Biol. B: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)). IL-12 play also certain role in
inflammations with pathogenic mechanisms (for instance, eclampsia) that are not
ciear for now (Hayakawa et al., J. Reprod. Immunol. 47: 121-1 38 (2000); Daniel
etal., Am. J., Reprod. Immunol. 39:376-380 (1998)).

Besides interleukin 12 and IFN,, other cyclokines are also ascribed certain role in

the pathogenesis of the immune diseases and the systemic inflammatory



dear for now (Hayakawa et al., J. Reprod. Inmmunol. 47: 121-1 38 (2000);
Daniel et al., Am J. , Reprod. Immnol. 39:376-380 (1998)). Besi des
interleukin 12 and | FNY, other cyclokines are also ascribed certain role in
t he pat hogenesis of the i mune di seases and the systemc inflamuatory 2
reactions, as, for instance, the TNFa. The TNFa pl ays a significant
pathological role in infectious diseases |ike sepsis, "toxic shock
syndrome” (Tracey et al., Nature 330:662 -664 (1987); Basger et al., Grc.
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nervous s?éﬁilf:?r,a] i The mcroglia can remain in an activated state for a | ong
time, duf S ?Eﬁaﬁq?ey produce and secrete various inflamuatory agents,
for instance, reactive oxygen/ hydrogen internedi ate, proteases, cytokines,
conpl ement agents, and neurotoxins. On the other hand, these cause
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(1992)) , papticdaripindheicase of/ loogitreatment, bften legid toénterruptiamofethes (Conbs, C. K
et al., J. tNeU{ osci. 19:928 -939 (1999); Wwod, P. L., Neuroinflammtion:
Mechani stF%a@ﬁB'Nanagerrent, Humana Press (1998). Conpounds that inhibit the
activation of the mcroglia after stinulation with the Mpeptide are

descri be_ﬂ1i n WD 01151473, DE - reference nunber 101 34 775.8
e activation of the microglia represents a central step in the inflammation

occurrence in almost all degenerative diseases of the central nervous system.
The microglia can remain in an activated state for a long time, during which they
produce and secrete various inflammatory agents, for instance, reactive
oxygen/hydrogen intermediate, proteases, cytokines, complement agents, and
neurotoxins. On the other hand, these cause neuronal dysfunction and
degeneration. The activation of the microglia can take place through various
stimuli, as, for instance, Ap-peptide (B-amyloid, Araujo, D.M. and Cotman, C.M.,
Brain 25 Res. 569: 141-145 (1992)), prion protein, cytokine, or through cell
fragments (Combs, C. K. et al., J. Neurosci. 19:928 -939 {1999); Wood, P. L.,
Neuroinflammation: Mechanisms and Management, Humana Press (1998).

Compounds that inhibit the activation of the microglia after stimulation with the
ApB-peptide are described in WO 01151473, DE - reference number10t 34 775.8
and DE — reference number 101 35 050.3. It is also known from there that
benzimidazoles, which inhibit the activation of the microglia, are used in the
treatment of neuro-inflammatory diseases like AIDS dementia, amyotrophic
lateral sclerosis, Creutzfeldt-Jakob disease, Down's syndrome, diffuse Lewy
body disease, Huntington's disease, leukoencephalopathy, multiple scleroses,



and DE - reference nunmber 101 35 050.3. It is also knowmn fromthere that
benzi m dazol es, which inhibit the activation of the mcroglia, are used in
the treatnent of neuro-inflammuatory diseases |ike Al DS denenti a,
anyotrophic lateral sclerosis, Creutzfeldt-Jakob di sease, Down's syndrone,
di ffuse Lewy body disease, Huntington's disease, |eukoencephal opat hy,
muttiple scleroses, 3 Parkinson's disease, Pick's disease, Al zheiner

di sease, apoplectic stroke, tenporary |obe-epilepsy, as well as of tunors.
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medi cati on I's sul or t I'nmine ases, since
t he i mmueenpdrary dstwsepitepsy casiwelll abyf tunsonsncr eased production of cytoki nes,
as, for instance, IL 12, IFNY, and TNFa, and does not affect other factors
of the immune system whereby the side effect can be reduced or prevented.
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i nflammatory reactions. As it has been nentioned above, the | ynphocyt es
can be d¥ide glecticandmredyesd of prevanted! | s (hel per T cells) and CD8-positive T
cells (cytotoxic T cells) depending on the expression of their surface
antigen, and the CD4 helper T cells can be divided again in T hel per cells
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T cells, and particularly by Th1 cells, as well as of not T cell mediated patho-

physiclogical inflammatory reactions.

As it has been mentioned above, the T lymphocytes can be divided in CD4
positive T cells (helper T celis) and CD8-positive T cells {cytotoxic T cells)
depending on the expression of their surface antigen, and the CD4 helper T cells
can be divided again in T helper cells 1 (Th1) and T helper celis 2 {Th2), which,
among other things, differentiate themselves in their ability to prevent tolerance.
The cyclokines IL 12 and IFN, play an important role in the induction and the
maintenance of the Th1 cells differentiation. The differentiated Th1 cells secrete
IFN,, interdeukin 2, and TNF 5. These cytokines activate again the macrophages
and the cytotoxic CD8 positive T cells.

The invention regards particularly the use of the microglia inhibitors for the
manufacturing of a medication that will cause interruption of the production of the
IL 12 and, respectively, the IFN, in the cells of monocytic origin — T cells and NK
cells, respectively. On the basis of their ability to interrupt the production of IL 12
and IFN, in monophages/monocytes/dendrites as well as the production of IFN,



The invention regards particularly the use of the mcroglia inhibitors for
the manufacturing of a nedication that wll cause interruption of the
production of the |IL 12 and, respectively, the IFNY in the cells of
nmonocytic origin - T cells and NK cells, respectively. On the basis of
their ability to interrupt the production of IL 12 and IFNY in
nonophages/ nonocyt es/ dendrites as well as the production of IFNY 4 in the T
cells and the NK cells and to enhance the induction of the production of

‘L 10, t . Lia inbibi . _
di seases{h%mgadrng ﬂégtrﬂ"s'gb '@;5'}“?'?9?”@% b%@ggﬁng‘?@ﬁ’wﬁ itéésw{’%ﬁf ngg ,nyas,
for i nst nt the Faylid ifkibitofsl dre saitablelfor the trédtmenbofemany bisoases)ry di seases,

and i nf cBDICR ace CAPELONETINTBEREY AAREHOT At AKIAES elor KRS of ogi cal Ly

i nduced TRFLANFRL XY, and9RaLi MaSsafie WildmmaioRrlideasiyy ShiHPaieGlt! ¥ 1 el evant

inflammatory reactions with wunclear genesis for the tine being. Exanples
of i nf | abasedoryneurd-inflaninatiom autbiswasesdiseasesc Allegicaridihfeztions ory bowel

di seases (] nfl apmat ory b | _di seases, Crohn's disease, .yl cerative

cor 111 ) sbker JEH Mot Pe Y Bar RS Srartizoical indfizes itlagihgiont s,
asthma, rgattiond & wel be patsphySiclogit sl relevant ibflamidiory reaarmdantn di abet es
mel l'itus, rheunataoi arthritis, Lupus-di seases and ot her col |l agenoses,

G aves' Wndeargenesisdes thedime Beingi sease, "graft-versus-host disease" and

transpl ant rejection. Exanples of allergic, infectious, and toxin-induced
di seases as well as ischem c - induced diseases are: sarcoidosis, asthmg,
hyper sensxampies phinfiammatory, argbqusoisnmuse diseasesharek chrenibdnfiammatdrgck, t oxi c

shock s Iy ' i A S cute shortness of breath
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An exanpl e of a phar macol og cally induced inflammtion with patho-

ket 197 % B IfedliniepGaoans siatiesas,BRURs. Shmatons

adm ni stgriritieNL@Pus-diseases and other collagenoses, Graves' disease, Hashimoto's
disease, "graft-versus-host disease" and transplant rejection.

Examples of allergic, infectious, and toxin-induced diseases as well as ischemic -
induced diseases are: sarcoidosis, asthma, hypersensitive pneumonitis, sepsis,
septic shock, endotoxin shock, toxic shock syndrome, toxic liver failure, ARDS
(acute shortness of breath syndrome), eclampsia, cachexia, acute virus
infections (for example, mononucleosis, fulminant hepatitis), organ damages
following reperfusion.

An example of a pharmacologically induced inflammation with patho-
physiological relevance is the "first dose response" after the administration of
anti-T-cell antibodies like OKT3.

An example of systemic inflammatory reactions, which for now are with unclear
genesis, is the eclampsia.



anti-T-cell antibodies |ike OKT3. An exanple of system c inflamuatory
reactions, which for now are wwth unclear genesis, is the eclanpsia. 5
According to the invention, conpounds, which after stinulation with the AP
pepti de achieve an inhibition of the mcroglia activity of at |east 20 per
cent and an inhibition of the cytokine activity of at |east 30 per cent,
are suitable to be used as mcroglia inhibitors. The biol ogical properties
of the mcroglia inhibitors can be shown by neans of the nethods that are
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Particularly suitable microglia inhibitors with the properties described above are
the benzimidazoles in formula | and their tautomeric and isomeric forms and
salts.

Formula (1)

RE ()

B-A

" \

H1
Among them there are:

R’ An aryl group or a five or six-member hetero-aryl group with one or two
hetero-atoms, selected from the group and containing N, S, and O,
whereby the aryl or the hetero-aryl group can be substituted with up to
three rests that are independent of each other and selected from the
group containing:



X-CN, X-COOH, X-COOR4, X-CONH2, X-CONRAR4, X-CONHR4, X- CONHOH, X- SR4,
X-S2, X-S2R4, SO2NH2, SO2NHR4, SO02NR4AR4I , NO2, X-NH2, X-NHR4, X-NR4R4',
X- NHSO2R4, X- NRASO2R4, X- NHCOR4, X- NHCOOR4, X-NHCONHR4 and R4 \Wereby X
is a conpound CH2, (CH2} 2, or CH(CH3) 2, whereby further wunder the given
conditions the rests R4 and R4i, are selected independently from each

ot her and whereby two substitutions of R - when they are orthogonally
standing - can be connected to each other, so that they formtogether a
met han- di yl - tpqum, et han- 1, 2-di yl - bi soxy propan-1, 3-diyl- or

but an- 1, 4-di thgﬁ? al h t ai ni ng

Cl4A kyI ( CWH@‘!@ )R‘?{ Eyl?mnhl%QWﬁ enyl,” where one

H atomcan b th one heterocycli ¢ rest selected
fromthe gr o%; @Cgﬁéﬁe%a@pwﬁﬁ%‘rphol i ne, piperidin, and
pyrrolidin, ] g% pe, i N-atom qf the heterocycllc rest
can be built, %39% NH@CT( CQWIR Eﬁpb'ﬁlﬁ(yl and al kenyl

rests and thé‘ﬁ@"@?‘@ clic rest can be substituted with up to two rests

selected fro aning Car Al kandiyl-0OH Ca2-Al kandiyl - OR7,
Cat - Al kandi y{gﬁ% ﬁ(‘%’%)ﬁ?’gﬁﬁdu yI NHR? Ca2- Al kandi yl - NR7R7" ,

Cat - Al kandi yISOMNBGRBOANMAE, SONRIRY - NR7 COR7, 0. 2- Al kandi yl - NHSO3R?,

Gat - Al Kandi 3 NGTRFBF=C @afaéhf&ﬂa %Bu%*ﬁ“cﬁ%u fomiry1 ook Rt
phenyl, and Qoﬂﬁcgﬁﬂg(-mgemm@@p»mﬂaﬁh rest, V\/ner eby the 7
R,
Whereby X is a compound CH,, (CH,) 2, or CH(CH3) 2, whereby further
under the given conditions the rests R* and R*, are selected
independently from each other and whereby two substitutions of R’ —
when they are orthogonally standing — can be connected to each other, so
that they form together a methan-diyl-bisoxy-, ethan-1,2-diyl-bisoxy
propan-1,3-diyl- or butan-1,4-diyl group, or

a rest selected from the group containing C,.6Alkyl, (Co.3-Alkandiyl-C3 7-
Cycloalkyl), and Cj ¢Alkenyl, where one H-atom can be exchanged in such
a way with one heterocyclic rest selected from the group containing
piperazin, morpholine, piperidin, and pyrrolidin, so that a bond to one first
N-atom of the heterocyclic rest can be built, whereby the above mentioned
alkyl, cycloalkyl, and alkenyl rests and the heterocyclic rest can be
substituted with up to two rests selected from the group containing Co.2-
Alkandiyl-OH, Cq..-Alkandiyl-OR’,

Coo-Alkandiyl-NH,, Cq >-Alkandiyl-NHR’, Co.o-Alkandiyl-NR'R”",
Co2-Alkandiyl-NHCOR’, Cq.o-Alkandiyl-NR” COR?, Cq.>-Alkandiyl-
NHSOsR’, Co.o-Alkandiyl-NR’SO;R’, Co o-Alkandiyl-COzH,
Co2-Alkandiyl-CO.R’,

Co.o-Alkandiyl-CONHj, Co.o-Alkandiyl-CONHR’, Cq.»-Alkandiyl-CONR’ R”,
phenyl, and one five or six-member heteroaryl rest, whereby the



het eroaryl rest contains one or two hetero-atons selected fromthe group
containing N, S, and 0, whereby further the phenyl and the heteroaryl

rests can be substituted with up to two rests selected fromthe group that
contains F, Cd, Br, CH3, C2H5, OH, OCH3, OC2H5, NO2, N(CH3) 2, CF3, C2F5,
and CO2NH2, and/or also can carry an anell ated net handi yl - bi soxy or

et han-1, 2-di yl - bisoxy group, whereby the piperazin rest can be

substituted at a second oxygen atomalso with R7, COR, or SO02R7 , whereby

R7 and R7' c3p W t f %ﬁ'i@d nce with

t he neani ngs g| ven urtheﬂlafne oW, @‘?@ atsg’g%ar frr%r& tﬁ&%ﬂ&ﬂfl ve or

si x- mrenber heoeataiing IN, §3, and O\Awmerebyeﬂmherthmprhmtyband mMemmct ed fromthe
group cont ai ni N, .S an benzot hi e r.an ind group,
Sher oby tho 15S9<he: s@RTed Hitn B3 Rig é%%%ﬁ?’%c@ﬁ&%n @}&gr@epﬁh%gt ity
with up to thfoamm@st@l Imdslqg t OH, OCHE egF§r0mthe group
containing F, _d, Br H2 NH) NHR4, C( NRZR4| NR4) 'NH2

C( NR4) NHR4' , Czbsnaag) (&D@i ambbr@lﬁo ATy A0 ed yo ISOXY- CORA,

X- SRZIOH) x-R goﬁ'%?k%s?ﬁﬂ%@@zﬁh@%ﬂ%ﬁﬁ% P%fé" NEZR4 X- Eﬁgz?\le’

X- NRAR4' | X- IsuBSmBted a(axfeoﬁsemggen AoNHAISBAVith R NHEZIRRAr SGMCO\IHM and R4

Viher eby X is wahe(fgbrg)ﬁwgrqd 97'2 Zglec?léd mdepegmg:(le_'ﬁ?i?y o2f eac othna-ry further

accordance with the meanings given further below,

R?  -Z-R?-an aryl group or a five or six-member heteroaryl group with one or
two hetero-atoms selected from the group containing N, S, and O, a
benzothienyl group or an indolyl group, whereby the above mentioned aryl
or heteroaryl group can be substituted with up to three rests independently
of each other selected from the group containing
F, Cl, Br,

C(NH)NH,, C(NH)NHR®*, C(NH)NR*R*, C(NR*)NH,, C(NR)NHR?,
C(NRYN R*R*,

X-OH, X-OR*, X-OCOR*, X-OCONHR",

X-COR*, X-C(NOH)R?*,

X-CN, X-COOH, X-COOR*, X-CONH,, X-CONR*R*, X-CONHR*,
X-CONHOH,

X-SR*, X-80,, X-SO,R*,

SO2NH,, SO:NHR*, SO:NR*R",

NO;, X-NHz, X-NHR®, X-NR*R*, X-NHSO,R*, X-NR*SO,R*,
X-NHCOR*, X-NHCOOR*, X-NHCONHR* and

R*,

Whereby X is a compound CHp, (CHy) 2, or CH(CHa) », whereby further
under the given conditions the rests R* and R*, are selected
independently from each other and whereby two rests of R' — when they
are orthogonally standing — can be connected to each other, so that they



under the given conditions the rests R4 and R4', are sel ected

I ndependently from each other and whereby two rests of R - when they are
orthogonal | y standing - can be connected to each other, so that they 8 form
t oget her a net han-diyl -bi soxy-, ethan-1, 2-diyl-bisoxy propan-1,3-diyl- or
butan-1,4-diyl group, Z NH, NR2", 0, S, SO or SO2, whereby R' has the
meaning that is given below, R2i and R2" each one is a rest independent of
the other and selected fromthe group that contains: Cl-4- Perfl uor al kyl ,

C -r,-A kyl 7 I I 1), d
(CI)r_SAI ka%dl yff’ﬁﬁe!ézgeroar yﬁ% e blsﬁ}é’:héelﬁéﬁ%qéér d1yl EJgro gdﬁﬂq er)c/)r) o

si Xx- menber orr batah-t @adiyli greupne or two hetero- atom; sel ect ed fromthe
group containing N, S, and 0, and whereby the aryl and the heteroaryl
groups can be each one substituted with up to two rests selected fromthe

group copt ai NHINR?, ©, S, B0 of58),, Whéfeby B'1hadthis me at NgiverN( CH3) 2,  CF3,

C2F5, and SO2NH5, and/or al so can carry an anell ated net handi yl - bi soxy or
et han- 1, 2- di yhel cl‘Wssoxy group, and further a ring link can be in a
five-menmber cycloakryl ring Nor ring O and one or two ring links in a
si x- or seven-nenber cycloakryl ring N and/or ring O atons, whereby the
ring N aRdesd@Eh eaehmell$arbsi |Bdﬁrmndemddhwother@hd$eleﬂé¢1romrthe

C, _3- Al kanoyl % R2" together with Z can build one six- or

seven- nenber %‘f%ﬁ? 89%%"1,5 where Z is an atom whereby Z has the nmeaning

that has beerc,memémgamkwtw ,,emkvh@c@pmkhnawhes 71d)ft!d$\ﬂk;ﬂr o- cyclic ring

cont ai ns anot her can optiona substituted with a

rest sel ect edcﬂpﬂﬁﬁﬂ‘ﬂ!‘ @WBUB”@M@'WW"@PMTDAM& whe(@hed)etﬂqawm. yl - C1. 3-
Al coxy), Cl -hlgiaWtive br sit-mehBey G SO tains SR M ©86 Rei¥b-atsiid ATyl

selected from the group containing N, S, and O, and whereby the aryl and
the heteroaryl groups can be each one substituted with up to two rests
sefected from the group containing F, Cl, Br, CH;, C2Hs, OH, OCHj,
OGCzHs, NOz, N(CHa3),, CF3, CoFs, and SO.NHs, and/or also can carry an
anellated methandiyl-bisoxy or ethan-1,2-diyl-bisoxy group, and further a
ring link can be in a five-member cycloakryl ring N or ring O and cne or
two ring links in a six- or seven-member cycloakryl ring N and/or ring O
atoms, whereby the ring N atoms can eventually be substituted with C;_5-
Alkyl or C,_3-Alkanoyl, or R* and R* together with Z can build one six- or
seven-member hetero-cyclic, where Z is an atom, whereby Z has the
meaning that has been mentioned above, whereby further the hetero-
cyclic ring contains another N, O, or S atom and can optionally be
substituted with a rest selected from the group containing C,.4-Alkyl, (Coa-
Alkandiyl-C,.5- Alcoxy), Cy4-Alkanoyl, C,.4-Alkoxycarbonoyl,
Aminocarbonyl, and Aryl,

R® one or two rests that are independent of each other and are selected from
the group that contains:
Hydrogen,
F, Cl, Br,



R3 one or two rests that are independent of each other and are sel ected
from the group that contains: Hydrogen, F, d, Br, 9 OH OR4, OCOR4,
OCONHR4, COR4, CN, COCH, COOR4, CONH2, CONHR4, CONHOH, CONHOR4, SR4,
SOR4, S02R4, SO2NH2, SO02NHR4, S02NR4AR4', NO2, NH2, NHR4, NR4R4 , NHSO2R4,
NRASO2R4' , NHSO02R6, NR4ASO2R6, NHCOR4, NHCOOR4, NHCONHR4, and A4, wher eby
the rests R4, R4', and R6, can be sel ected i ndependently of each other and
according to the neanings that are given further below, A a group selected

fromthe gr O%F?@ﬁ%b?jgﬁ‘g%ﬂ“ﬁmandi yl, C2_10- Al kendi yl ,

C2. 10- Al ki ndi yl, an andi ¥l - C3 7- Cycl oal kandi yl - 0. 3- Al kandi yl),
whereby in orf@OR*ye- nember cycloacryl ring there can be one ring-link ring

N or ring O ' s vens acryl ring there can be
one or two rla@g ?bﬁ’%%g&h%%ﬁﬁﬁﬁgﬁaﬁ , respectively, whereby
the ring N atOQONHOR® be eventual ly replaced with C1_3-Al kyl or Cl1.3-

Al kanoyl, wherepy in,the Fﬁfove mentioned, al i pha} I ¢ chains one C atom can
be exchanged SRGISOR", G-\ 8OMHay RO:NHBY, 39:MRB%anoyl and whereby the

al kyl or the clypal J\typP can be substituted optionally with a rest
sel ect ed fron'?tﬁemg:f”owu]g)ﬂéont aihing = 0, OH OCL. 3-A kyl, NH2, NHCL. 3-
Al kyl, NH Cl.MHSOsBANR'SOR’] NHSOIBA, NR'Sana® N( C1_3- Al kyl ) (CL. 3- Al kanoyl ),

B a rest sel ggt of Qr Al ni COOH, COOR5, CONH2, CONHNHZi
CONHRS, CO\IR%E?)F[:O%MSBOMQ g azol vl

whereby the rests R*, R*, and R®, can be selected independently of each

other and according to the meanings that are given further below,

A a group selected from the group containing Cy_so-Alkandiyl, C;.1o-Alkendiyl,
Cz.10-Alkindiyl, and (Co 3-Alkandiyl-Cs.;-Cycloatkandiyl- Cy.3-Alkandiyl),
whereby in one five-member cycloacryl ring there can be one ring-link ring
N or ring O and in one six- or seven-member cycloacryl ring there can be
one or two ring links - ring N and/or ring O atoms, respectively, whereby
the ring N atoms can be eventually replaced with C,;.5-Alkyl or C,.a-
Alkanoyt, whereby in the above mentioned aliphatic chains one C atom
can be exchanged with O, OH, N-C,_5-Alkyl, or C,.3-Atkanoyl and whereby
the alkyl or the cycloalkyl groups can be substituted optionally with a rest
selected from the group containing = O, OH, O-C, 5-Alkyl, NH,, NH-C, 5-
Alkyl, NH-C, 5-Alkanoyl, N(Cy.3-Alkyl)2, and N(C1.a-Alkyl)( C1.5-Alkanoyl),

B a rest selected from the group containing COOH, COOR®, CONH,,
CONHNH,, CONHR®, CONR®R®, CONHOH, CONHORS®, and tetrazolyl,
With each one linked to a C atom of the group A, whereby the rests R®
and R® can be selected independently of each other under the meanings
specified below,

Y a group selected from the group containing O, NH, NR*, NCOR*, NSQ.R*,
and NSO,R®, whereby the rests R* and R® have the meanings given

10



Wth each one linked to a C atomof the group A whereby the rests R5 and
R5' can be sel ected i ndependently of each other under the neanings
specified below, Y a group selected fromthe group containing 0, NH NR4,
NCOR4, NSO2R4, and NSO2R6, whereby the rests R4 and R6 have the meani ngs
gi ven 10 further bel ow and where anong the aforenentioned rests the rests
R4, R4, R5, R5', and R6 have the follow ng neani ngs; Anong themthere are:
R4 and R4i each of themis a rest independent of the other and sel ected

from the gr OpRheP 1By , % : f%&sd' 4 of
C2_3- Al ki nyl , and,B%ggﬁéi-aAI“ﬁk\e;rgcﬂ“yi;fi-l@f ! "c@{"&%‘% , \f/'\ﬁ'e#rég%éi'rﬁ one
five-menber cHtIRa@ndIR®havadhe foliowirgamebeingsioAmong thémkheremge:N or ring O
and in one six- or seven- nmenber cycloacryl ring there can be one or two

ring links - ring Nand/or ring O atons, respectively, whereby the ring N

at oms cap* had &fent urichyof therp isg psbt ddpehbiedt-dllitke/ bthef akd srebtdeamenil . RS and

R5' each of themis a rest independent of the other and selected from the

group cont ai rihgg@reup eonaiing Citg CeFa kendlkyl, Sad-Alisered, Taci-Alkinyl vamgr eby  one C
at om can be he M h ) < V. r
C13- Al kanoyl ,e(tg’ﬁgm?ﬁ?jt'%qer”i g}ygﬁg"ﬂ?i/’g-ﬁ %r%gi"r_' 02%%&%@#&H nlgo%[cRE; e can be

one ring-| i nking thgre\Ncan be oneg riagdinkl ring N oerisg - arad insonecsixn@nsexencycl oacryl
ring there can_be one,or two ring links - ri N apd/or . ri 0 at ons,
respecti vel y,mm§PEB¥F'?4FéY'Hﬂ9thI%a%ﬂ%e 8'3%%@%0%[@% 190G @%"é’é@d with
C13- Al kyl or fag O-atbs@shedtivaly] whehsy the ridg(NCatomd t&PhEevéntOaly ) and
(C4. 3- Al kandi yl -Heteroarylﬁﬂ,' \/\/nerebﬁ/f the heteroaryl group is five or six
nmenber one dJRBIaEBH With{z1-oAKYIRr GrveoAlrapeylo- at ons sel ected fromthe group
containing N, S, and 0, whereby all aforenentioned al kyl and cycl oal kyl

rests can_be sgbstituted with up to two rests selected fromthe group
cont ai ni RYaSER™ SzREh abthenDisGl resst Mdependemf the-oiber andsklgcted\rorEl 3-

the group containing Cy.s-Alkyl, Co¢-Alkenyl, and C,s-Alkinyl, whereby
one C atom can be exchanged with O, S, SO, SO, NH, N-C;.3-Alkyl, or N-
C1.3-Alkanoyl, and further in one five-member cycloacryl ring there can be
one ring-link ring N or ring O and in one six- or seven-member cycloacryl
ring there can be one or two ring links - ring N and/or ring O atoms,
respectively, whereby the ring N atoms can be eventually replaced with
C13-Alkyl or Cy.3-Alkanoyl and further with {Co.3-Alkandiyl-Aryl) and {Co.5-
Alkandiyl-Heteroaryl), whereby the heteroaryl group is five or six member
one and contains one or two hetero-atoms selected from the group
containing N, S, and O, whereby all aforementioned alkyl and cycloalkyl
rests can be substituted with up to two rests selected from the group
containing SF;, SpFs, OH, O-Cy.¢-Alkyl, NH,, NH-C,_3-Alkyl, NH-C, ;-
Alkanoyl, N(C1.3-Alkyl)2, N(C1.3-Alkyl){C,.3-Alkanoyl), COOH, CONH,, and
COO-C,.5-Alkyl, and all aforementioned aryl and heteroaryl groups can be
substituted with up to two rests selected from the group containing F, Ci,
Br, CH3, CzHs, OH, OCHj;, OC,Hs, NO2, N{CHa}., CF3, CoFs, and SO.NH,
and/or can also carry one anellated methandiyi-bisoxy or ethan-1,2-diyi-
bisoxy group, or R® and R together with the amid N atom of B can build a
five to seven-member saturated or unsaturated heterocyclic ring, which

i1



Al kanoyl, N(CLl_3-Al kyl)2i N(CL.3-Al kyl)(C1l_3-Al kanoyl), COOH, CONH2, and
COO-C1_3-Al kyl, and all aforenentioned aryl and heteroaryl groups can be
substituted with up to two rests selected fromthe group containing F, d,
Br, CH3, C2H5, OH, OCH3, OC2H5i NO2, N(CH3)2, CF3, C2F5, and SO2NH2,

and/ or can also carry one anell ated nethandiyl -bi soxy or ethan-1,2-diyl-

bi soxy group, or R5 and R5' together with the amd N atomof B can build a
five to seven-nenber saturated or unsaturated heterocycl ic ring, which 11

can contain t . t | st h C1_4- Al kyl,
(C1l-4- Al kandiy @iﬂmgﬁétg%?&ggm%gwlar ony F&g%néé;?g\ggmﬁyl or aryl,
R6 a rest seINkY'E(CthFNkamdiyd-@{ﬁ&&koxﬂmmmlktg(ycmoﬁywhmwaybon&f3dr) and
(Co-3- A kandrﬂi%ll -Heteroaryl), whereby the heteroaryl group is a five-nenber
or a six-ne r one and contain one or two hetero-atons selected fromthe
group containing N, S, and 0, and whereby the aryl and heteroaryl groups
can be substituted with up to two rests selected fromthe group containing

F, d, W%wemom@rommalm@wmww -Ay8 andfs.2- and

SozNH2| and/ I et han-

1, 2-di yl - bi s?ﬁ((ly ar ﬁg‘%‘é')ré? )?1&r%géoﬁﬁgeﬂgﬁggﬂsﬁﬁgg?@%q‘hgﬁéhgﬁ W Such
benzi ni dazol esndarmnmmesandmnmmbae ioetivo hetevdratdmsg belected Stam thent B-A-Y i s
linked to the fit' 051t| nof i m,d resent i nvention
ol odes al caroud confRina s And 05 afd iersife sy apdheteBaSLombE or ' the

af orenent i On%n%%éﬂﬂﬁed With hb%”t\ﬂé Pé%t@ﬁél@cﬁﬂ'ﬁcﬁn e Qr'ohb%ﬁfhlrhﬁg of the
benzi m dazol e derivatives in accordance with t '_Fresent i nvention, further

the salts of P ikd: B Calds, d2H 0PCHaeOlels NP2, \Na@ be, GEaPdmn@ed wi th t he
present 'nv%%',@-{l‘ﬁ Whéi/3r RS 85r g&g dritea d‘f‘e?lhﬁ]dlsig hahigt- Eﬁbwgr hfs of the

derivatives as as the carbon aci are-deri om car bon
aci d deri vat itv2dijyl-bisery gedupy

R’ and R” independent of each other R* or R®.

Such benzimidazole derivatives are preferred, in which the substituent B-A-Y is
linked to the 6™ position of the benzimidazole.

The present invention includes also physiologically digestible salts as well as
esters of the aforementioned compounds, particularly acid salts of nitrogen base
of the benzimidazole derivatives in accordance with the present invention, further
the salts of the carbon acids of the derivatives in accordance with the present
invention with bases, and the esters of the carbon acids of the derivatives as well
as the carbon acids, which are derived from carbon acid derivatives, eventually

from carbon acid amides.

The benzimidazole derivatives can show one chorale center or many chorale
centers, so that the compounds can appear in many isomeric forms. The
compounds of Formula | can also appear as tautomers, stereo-isomers, or
geometrical isomers. The invention comprises also all possible isomers as E-
and Z-isomers, S- and R-enantiomers, diastereomers, razemates, and mixtures
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from carbon acid am des. The benzi m dazol e derivatives can show one choral e
center or many chorale centers, so that the conpounds can appear in many

i someric forms. The conpounds of Formula | can al so appear as tautoners,
stereo-isonmers, or geonetrical isomers. The invention conprises also al
possi bl e isonmers as E- and Z-isoners, S- and R-enantioners, diastereoners,
razemates, and m xtures 12 of those, including the tautonmer conpounds. Al

t hese i somer conpounds are - al so when this has not been explicitly stated

- a CO”%f'thH@é“m(?@d ?{se ttgpﬁ)lgf@%‘?lgﬁoun'dgvﬁmﬂegg |?]J;ﬂ§ré ndflarb ur es can be

undone into eran Mers usin 1 onal” net hods, as,
for i nstalaowhenrtlylsmslnotbe«amaxpltdﬂymtaledgqfapblysmmm ;maﬂdftlfle)pmsbnbn The
benzi m dazol erivatives are

he'_teroar}(' '&@o 3?' that are cont alg idn r&

bui I t of MY¢ € ispmer MXYIes £an be ndgag inta FnaRipeTs 8H/ZdPongE

het er 0- &g theRRitidHA Aeth@isO BB, fF hstanteebrysallizafibh FE6Hatoftaphyner sul f ur
(S). Sone exanples of heteroaryl groups are pyrrol yI, thi enyI furanyl,

i m dazol%ﬂ“fotfha%bl yl, isothiazolyl, oxazolyl, i soxazol yl, pyrazol yl,
pyridyl, pyrimdinyl, pyrazinyl, and pyri dazi nyI . \Wen the heter oaryl
groups are part of R1 or R2, the group I's linked through a C atomto the

parti cul Ewe hétetcmrrylcg‘romﬂsethbbami contizined i therbeoimidazole derivdtves apst | t uent  Z,
respectiyvel

b ed ab Il t hepy! ts,
but a1 s B VRS striGtied atorfe 380 63 BBl Spiior i RreierlorBad Bcan be
connect asbtbrd-ABmar 416 okggeh t@Ynmgehhﬁ) laeﬂzsmmﬂfs)omrr@é@méysf ure or to

anot her group, fro exanple as 1- or 2- or as 2-
4-pyridi hgieroam areynsyare pyaalys tb,lanvlba:rarwlslm@aaolxdﬂamglyb ﬂSQTh'aBﬁB'&(hc hed

h I,
o but yi 25, Gz, Btazoff BiRR sznw&w R, end oty | O Propy
neo- pent%enmmbmrqarﬂ@mmgne palbo‘tla orld ttlyda gromngllmkedﬁktngh #Cso the
hi gher - eivel to%)e paRﬁuEr N r}%lmuo %enznml azlollen Strctdre SNEio the subs%uent

Z, respectively.

As aryl rests can be considered above all the phenyl rests, but also the naphtyl
rests. The aryl rests and the hetero-rests can be connected in an arbitrary way 1o
the benzimidazole base structure or to another group, fro example as 1- or 2-
naphthyl or as 2-, 3-, or 4-pyridinyl.

The alkyl groups can be in strait chains or in branched chains. Exampies of alky}
groups are methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, tert-butyl, n-
pentyl, sec-pentyl, tert-pentyl, neo-pentyl, n-hexyl, sec-hexyl, heptyl, octyl, nonyl,
decyl. Also the higher-level homologues include both the linear as well as the
branched alkyt groups, as, for example, 2-ethylhexyt for octyl and 3-propyl-hexyl
for nonyl.

Perfluorated alkyls are preferably CF; and CoFs.

The alkenyl groups can be in strait chains or in branched chains. Examples for
that in the sense of the present invention are: vinyl, 2-Propenyl, |-Propenyl, 2-

13



branched al kyl groups, as, for exanple, 2-ethyihexyl for octyl and

3-propyl -hexyl for nonyl. Perfluorated al kyls are preferably CF3 and C2F5.
The al kenyl groups can be in strait chains or in branched chains. Exanpl es
for that in the sense of the present invention are: vinyl, 2-Propenyl,

| - Propenyl, 2 13 butenyl, I-Butenyl, |I-Methyl-1 -propenyl, 2-

Met hyl - 2- propenyl, and 3-Met hyl -2- propenyl Akenyl rests. The al ki nyl
groups can be in strait chains or in branched chains. Exanples for that

g; gf er eht? IILW y'lB'fI'Dt}%ﬂw quuaﬁ- ;3‘5’?’98""9)/# o’gé?@ré p?%/’plmfn piend%? B'ét"b}(ﬂ:olélohexyI or
cycl oheppropeny @englapstsds t o C3. 7-cycl oal kyl ), respectively, are to be

under st ood under the cycloal kyl groups. The foll ow ng conmpounds can be
mentioned as an exanple of a saturated heterocyclic ring with one or many

het er o- at i hikinkl @r@bbﬁ' A bBYA kit ahélns oirfﬁ ﬁrﬁhuﬁ@@émsﬁ@ EM&E@’fdr

Pi perazi n, Hexahydroazepin as wel 2, - nor pho

N- Pheny | that aser ethinyl, hﬁwm’%@lﬂﬁmyﬁ WW&)I&"@l%BUWr eby the linking with
one of the C atons close to the ring can take place through the eventually
avai l able N atons of the ring. The Al kandiyl-, Al kendiyl, A kindiyl, and

Cyl oal kaPrfgrentiadlyt the oyiclophopy ecyciobutyb reydlopentyl, feycioheryl} oraeyctideptyl pt i on,

have t he sanme nea | e | kenyl en Al ki nyl en, . and

Oyel oal KspameeoRgsi Cladiekabulisspsdivebhere i banairsteod ke % the general
for mul ascyefoal @qu.ndl yl rests is given and when this nunber is assigned
t he val ue of as the bottomrange limt, this alkandiyl rest is in any
case not contained. As an exanple, the foll ow ng conmpounds are naned as

o o AW AUl 8o Aon Bk el oS Sl o 0,
Et handi yheterdcygdieroigyith Soé anmayly hetero- atoms Piperidin, Pyrroltdln

Tetrahydrofuran, Morpholin, Piperazin, Hexahydroazepin as well as 2,6-

Dimethyl- morpholin, N-Phenyl-piperazin, and Methoxymethyl-pyrrolidin, whereby

the linking with one of the C atoms close to the ring can take place through the

eventually available N atoms of the ring.

The Alkandiyl-, Alkendiyl, Alkindiyl, and Cyloalkandiyl rests, which are mentioned
in the invention description, have the same meaning as the Alkylen, Alkenylen,
Alkinyten, and Cycloalkylen. As far as the number of the contained C atoms in
the general formulas of the alkandiyl rests is given and when this number is
assigned the value of 0 as the bottom range limit, this alkandiyl rest is in any
case not contained.

As an example, the following compounds are named as alkane, alkene, and
alkine for A: alkandiyl in a straight chain or in branched chain with one and up to
eight atoms, for example, Methandiyl, Ethandiyl, Propandiyl, Butandiyl,
Pentandiyl, Hexandiyl, and further 1-Methylethandiyl, 1-Ethylethandiyl, 1-
Methylpropandiyl, 2-Methylpropandiyl, 1-Methylbutandiyl, 2-Methylbutandiyt, 1-
Ethylbutandiyl, 2-Ethylbutandiyl, 1-Methylpentandiyl, 2-Methylpentandiyl, 3-
Methylpentandiyl as well as analogous compounds.

14



Pent andi yl , Hexandiyl, and further 1 -Methylethandiyl, 1-Ethylethandiyl, 1-
Met hyl propandi yl, 2- Methyl propandiyl, 1 -Methylbutandiyl, 2-Methyl b
utandiyl, 1- Ethyl butandiyl, 2-Ethylbutandiyl, 1-Mthylpentandiyl,

2- Met hyl pent andi yl, 3- Methyl pentandiyl as well as anal ogous conpounds. 14
The al kendiyl and al kindiyl in a straight chain or in branched chain with
two up to eight C atons are al kendiyl, respectively, alkindiyl groups with
double and triple links in all possible positions as well as with all

possi bl e nethyl or ethyl substitutions. In these rests, one or two C atons
can be exchanged with 0, NH, N C _3-alkyl, or NCl_3-al kanoyl, whereby the
exchangebhajalsendiyisarabalkindiybon 4 sioarghtthan at inl rasthadehad witbiwo ugften t wo

rests stan rt hogonal they can buil.d comon Ljn ith the

ner anbor G G AT Arecalkaiv, fRopeRfel alkindyCGTPLRE with Bubls'and tNBle.y o ar e

l'inked friks®h ai bie'posfidny a8 Well aewith all pobsibBrhe®RPoéthiin Whi ch several

N, 0, S, or ha ogien atons are linked to the sane aliphatic C atomor in
r

whi ch t Hubgtitugjons,In thesg rests, ape or we 6 aleescapdinwhangedwithEh Mdher, are
excl udedyso | Ihes ' fi in the
parti culqgriﬁi? %T@\Q'Sﬁﬁ%@gnal ¢ rogg%ﬁggﬁé%&g@gbﬁée%%agg@om{ ics. The
physi ol ogbyak leasttwip&tatbins. aci d salts on nitrogen bases of the

benzi m dazol e derivatives corresponding to the present invention can be
built with inorganic and organic acids, for exanple with oxal acid, lactic

aci d, ciywhef twé rébts Stamardrthogehally, tRseddrchuil lcorfRioirihgawitislthet art aric aci d,
phosphoric acid, hydrochloric acid, hydrobrom c _acid, sul phuric acid,

p- t ol uol neightrasiRo@rematics. Jhe cappastianss i Waigh dhe YeOg or Batomparg lipkadat i on of
salts of Ll CatRAyieR ' : ; : ' ogp, al so the

i nor ganitg%géfg‘c')(ggam C 'B@gggé}gﬁed %ﬂlntﬁ g%'?{se,&f I\R‘h%ﬁ?g?‘g&ﬁmgv\?’ ?’o?r t he

gener at i halogen athynsi ase digkediid hecanenaliphiatic Saatos oris which thextdn®| er, Sal kal i

nyar 0! AGoms 308 ibebilafil 2ohecid'td'BAGHnBR A8 BlAbGY €5 Ry bk ! 1 ne-earth
connections are not explicitly defined in the particularly mentioned functional

groups or in the hetero-aromatics.

The physiologically compatible acid salts on nitrogen bases of the benzimidazole
derivatives corresponding to the present invention can be built with inorganic and
organic acids, for example with oxal acid, lactic acid, citric acid, fumaric acid,
acetic acid, maleic acid, tartaric acid, phosphoric acid, hydrochloric acid,
hydrobromic acid, sulphuric acid, p-toluol-suifonic acid, and methane-suifonic

acid.

For the generation of salts of acid groups, and particularly of carbon acid groups,
also the inorganic or organic bases are suitable, which are known for the
generation of physiologically compatible salts, as, for example, alkali hydroxide,
and particularly sodium and potassium hydroxide, alkaline-earth hydroxide, as
well as calcium hydroxide, and further ammonia, as well as amines, as ethanol
amine, di-ethanol amine, tri-ethanol amine, N-methyl-glucamine, and tris-
(hydroxymethy1)- 4 —methyl amine.
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wel | as cal ci um hydroxide, and further ammonia, as well as am nes, as

et hanol am ne, di-ethanol amne, tri-ethanol am ne, N nethyl-glucam ne,
and tris- (hydroxynmethyl)- 4 -nmethyl amne. 15 Al univalent, bivalent, and
trivalent al cohols are suitable for the formation of esters, and

particularly the nethanol, ethanol, iso-propanol and tert-butanol as well
as the ethylene-glycol and glycerin. Particularly preferred are the
benzi m dazoles with the general formula I, in which the follow ng given

bel ow re s . > | | owi ng
meani ng: TVt Bantas HpIERFIEais BRI IR IR on 60 o' Fest s
t hat ar eestersj apd padiculasly tbe ohetbanaly ethadolaise-preparad add terb-butanet gs oup
containing;, _E Br, NH) NH NH) NHR4, C( NH) NR4R4' , C( NR4) NH2i

C( NR4) NH¥ "?”&%QXB‘N&ZQ@O,' Q@«,g?yﬁﬁﬂcf'- OCOR4, OCONHR4, COOR4, C(NOH)R4, ON,
COOH, COOR4, CONH2, CONR4R4', CONHR4, CONHOH, SR4, SOR4, SO2R4, SC2NH2,

SC2NHR4, SCOPNR4 R4', NC2: NH2, NHR4, NR4R4, NHCONHR4, and R4 whereby the
rests RaPafigulady prefewred are the: kenziteidpeples withdhe ggnerahfermula ks in whichd

| ke i otiho SR SRR tedR ent ARSEShVEndR BT S oy e

nmet handi fpllovingxmeaningran- 1, 2- di yl bi soxy, propan-1, 3-diyl, or
butan-1, 4-clryl group when they are standing orthogonally to one another.
R2 nmeans a nono- or bi-cyclic Cr, 10-argyl group or a nono- or bi-cyclic 5 -

R’ a phenyi group, which can be substituted with up to two rests that are
independent of each other and are selected from the group containing:
F, Cl, Br,

C(NH)NH,, C(NH)NHR*, C(NH)NR'R*, C(NR*)NH,, C{(NR*NHR?,
C(NRY)NR'R?,

OH, OR*, OCOR*, OCONHR?,

COR*, C(NOH)R®,

CN, COOH, COOR*, CONH,, CONR’R*, CONHR*, CONHOH,

SR*, SOR*, SO,R*,

SO;NH,, SO.NHR*, SO,NR* R*,

NO,, NH;, NHR®, NR*R*, NHCONHR®, and

R®,

whereby the rests R* and R*, according to the below meaning, can be
selected independently of each other and whereby two substituents of R’
can be linked with each other in such a way that they form together one
methandiylbisoxy, ethan-1,2- diylbisoxy, propan-1,3-diyl, or butan-1,4-diyl
group when they are standing orthogonally to one another.

R? means a mono- or bi-cyclic Ce.1o-argyl group or a mono- or bi-cyclic 5 —
10-member heteroaryl group with 1 — 2 hetero-atoms selected from the
group consisting of N, S, or O, whereby the aforementioned ary! or
heteroaryl group can be substituted independently of one another with up
to three of the following substituents:
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1 O-nmenber heteroaryl group with 1 - 2 hetero-atons selected fromthe
group consisting of N, S, or 0, whereby the aforenentioned aryl or
het eroaryl group can be substituted i ndependently of one another with up
to three of the following substituents: 16 F, O, Br, XOH XOR4, XOCOR4,
XOCONHR4, XOCOOR4, XCOR4, XC(NOH) R4, XC(NOR4) R4, XC(NO(COR4)) R4, XCOOH,
XCOOR4, XCONH2, XCONHR4, XCONRAR4, XCONHOH, XCONHOR4, XCOSR4, XSR4, XSOR4,
XSO2R4, S02NH2, SO2NHR4" SO2NR4AR4, NO2, XNHR4, XNR4AR4, XNHSO02R4, XN( SO02R4)
S02R4, XNR4SGR P4 wher eby two substltuents of R2, when they are
ort hogonal | y stahgl 'ng to one another, can be |linked one to the other in
such a way t HeDH; XORDXOGORT, KRCONHREXGCTOR' i soxy, et han- 1

, 2- di yl bi soxy,

the ot oup corGPR HRCINARIEe KCOORHY b Na@bRoRs, “ors. ors, o oma,

NHSO2R6,  and W,xmbenebxcmé%nsto%mmm%owﬁewowmwen bel ow, A C1
10- Al kandi yl 10- Al ki ndi yI', (C00_5-Al kandi yl - C3_7-

endi
Oycl oal kandi YfC @B*‘D'ﬁ éf) vvhereby in one five-nmenber cycloacryl ring
there can be yangs S@nﬁngtmgaoNhsho_ne si Xx- or seven-

menber cycloacryl’ r| n er Can e 2bne? fing Pinks N, and/or one O,
wher eby the rNGg XNR mmwmm&m(swznem@m‘dmn%@n% Al kyl or

C13- Al kanoyl ,_whereby in the above nentioned aliphatic chains one carbon
atomor two c,Fén’bon atons can be exchanged with 0, NH, NC1_3- Al kyl,

NC1_3- Al kanoyyhereby two substituents of R?, when they are orthogonally standing to
one another, can be linked one to the other in such a way that they build
together methandiylbisoxy, ethan-1 ,2-diylbisoxy, propan-1,3-diyl, butan-
1,4- diyl,

R® a rest selected from the group containing hydrogen, F, Cl, Br, CH3, CzHs,
CF,, CoFs, OH, OR*, NHSO,R®, and NHCOR®, whereby R* and R® have
the meaning given below,

A Ci.10-Alkandiyl, C,.10-Alkendiyl, Ca.1o-Alkindiyl, {COp.s-Alkandiyl-Cs ;-
Cycloalkandiyl-Co s-Alkandiyl), whereby in one five-member cycloacryl ring
there can be one ring link, one N, or one O, and in one six- or seven-
member cycloacryl ring there can be one or two ring links N, and/or one O,
whereby the ring hydrogen can be eventually replaced with Cy_3-Alkyl or
C,-5-Alkanoyl, whereby in the above mentioned aliphatic chains one
carbon atom or two carbon atoms can be exchanged with O, NH, NC, 5-
Alkyl, NC,_3-Alkanoyl,

B a rest selected from the group containing COOH, COOR®, CONH,,
CONHR?, and CONR®R® where every one is linked to a C atom in the A
group, whereby the rests R® and R® can be selected independently of one
another in accordance with the meanings given below,
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B a rest selected fromthe group containing COOH, COOR5, CONH2, CONHR5,
and CONRSW where every one is linked to a C atomin the A group, whereby
the rests R5 and R5' can be sel ected i ndependently of one another in
accordance with the meanings given below, 17 Y O whereby in the above rests
the rests R4, R4', R5, R5', and R6 have the follow ng neanings; there they
nmean: R4 and R4' the sane as it was given further above, R5 and R5' both
are rests independent of each other and selected fromthe group containing
Cl- 6- Al kyl , _6- Al kenyl, C2.g-A kinyl, whereby one C atomcan be
exchanged with 0, S, SO SO, NH, NCl_3-Akyl, or N-C _3-A kanoyl, and
further (Co-3-Al kandiyl-C3_7-Cycl oal kyI) whereby in one five-menber

cycl oal kyl ri ere,can be one.rin R 4|r| ggJor b and in one

si x- or sever?a?fgﬁg In 1he QDX rests the, %f%% h F‘gYQ\B‘eri ng |inks
each one ri rfgud\lv,agcilﬁégmﬁgbgwq,é?em@meaMereby the ring N atons can be
substituted where applica e with Cl.3-Al kyl or C1.3-Al kanoyl, and further

with (CL_3-Al kandiyl-Phenyl) and (Cl_3-Al kandiyl-Heteroaryl), whereby the
het er oargyé TR oup and contains one or two
het er o a%oan@gglotygfsa?éromvf%eg'géﬁéup gg%@a\lwm ng N, S, and 0, whereby all
above nentioned al kyl and cycl oal kyl rests can be replaced with one rest
sel ect edf rom.the .grou ont ai ni ng ,CE3, C2 kyl , NH2, NH
o1 55 a1 SR ot ofp e fideoRpdeiht of Rl pist afgsolested from the Yroup

Akyl) (CL_3- @ohﬁiﬂhgbw-m - ARy, O ARy Chndretyorle. Calginaah above

ment i oned phenyl het eroaryl groups can be repl aced wth up to two

rests sel ect GF’iCbﬁDQ%W“bt(bLﬁ) S@ne e NRNE:- aﬁﬂkY'Bﬂf Ne§riz-Alkappyl, oH, OCH3,

O ronal - o gy ko S SN CRiBh P GRS GgP 20c!| ot oo

together wit h:ycloalkyl nng there can be one ring link ring N or ring O, and in one six-
or seven-member cycloacryl ring there can be one or two ring links each
one ring N and/or ring O atoms, whereby the ring N atoms can be
substituted where applicable with C1.5-Alkyl or C,.5-Alkanoyl, and further
with (C,.3-Alkandiyl-Phenyl) and (C,_s-Alkandiyl-Heteroaryl), whereby the
heteroaryl group is a five- or six-member group and contains one or two
hetero atoms selected from the group containing N, S, and O, whereby all
above mentioned alkyl and cycloalkyl rests can be replaced with one rest
selected from the group containing CF3;, CoFs, OH, O- Cy_3-Alkyl, NH,, NH-
Ci.3-Alkyl, NH-C,.3-Alkanoyl, N(C.5-Alkyl)>, N(C.5- Alkyl)(C4.5-Alkanoyl),
COOH, CONH,, and COO-C,.3-Alkyl, and all above mentioned phenyl and
heteroaryl groups can be replaced with up to two rests selected from the
group containing F, Cl, Br, CHs, CoHs, OH, OCH;, OC2Hs, NO2, N(CH3) 2,
CF3, CoFs, and SO,NH; and/or can carry an anellated methandiyl-bisoxy
or ethan-1,2-diyl-bisoxy group, or R® and R® can build together with the
amid N atom of B one five- to seven-member saturated or unsaturated
heterocyclic ring, which can contain a further N or O or S atom and which
can be substituted with C,_4-Alkyl, (Co.2-Alkandiyl-C,.s-Alkoxy), Ci.s-Alkoxy-
carbonyt, amino-carbonyl, or phenyl,
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amd N atomof B one five- to seven-nenber saturated or unsaturated

het erocyclic ring, which can contain a further Nor 0 or S atom and which
can be substituted with CL.4-Al kyl, (Cp.2-Al kandiyl-CLl. 4- Al koxy),
Cl_4- Al koxy- carbonyl, am no-carbonyl, or phenyl, 18 R6 a phenyl or
het er oaryl group, whereby the heteroaryl group is a five- or six-nenber
one and contains one or two hetero atons selected fromthe group
containing N, S, and U, and whereby the phenyl and heteroaryl groups can

B, O Vo PRRIYP e figfoliacRibin Agheihethe PelBloal] @ RGP TE ™ o
they can al scsmmembelromr&rid condaing bheodtwo hbnes@amnwselemtbalfrom thedi yl - bi soxy
group. R3 is preferabl drogen,, Th 0 A i ro uced in a
preferabl e 'Q%ﬂ'l’%ﬁ%ﬁ?ﬁ%?%ﬁ 1[5 3‘&‘? H&é‘&@ %ﬁ/@g&egyl@@ &GY gr oup, whi ch
is linked to dgrbgps Wﬁéﬁéﬂééé?iﬁltﬁhb%w Feghy séTBAtea foim e oﬁ om The

I nvention pertains further to the pharnaceutical neans, contain one

or nore confeniaking, ﬂieB@&l'és &eH§ PP Hs, @gzblﬁalﬂloaé‘l(@rh‘b)nrcﬁmre carrier
subst ances. p ti F;r&gw S | tions of
the inventi o-r@?: ’r%ﬁdrrrg?cﬁpl ,ttlfjr?be I'n ?IEO%EHX\AE] é}wff?}é{e\\/‘f%tﬁaﬁ@ mary solid
or |iquid catharen 2sdipsbiamoegroop. di l uting nmeans as well wt h the customary
pharmaceutical and technol ogical auxiliary materials according to the
desired nethod of adm nistration as well as with a suitable dosage. The

preferrggis re%m»} h?d\’%géﬁ”ﬁbégrobﬂnr@fva‘i("is%ﬁfddﬂ@é@nrf@bfﬁfe%lé?h is suitable
for oral, enteral parenteral, exanpl e . (intraperitoneal), i.

v. (int r'mﬂﬁ‘m%@?'floﬂ form by means ahﬁ%utﬁmlen@w QSQH@-LW'H%&M""&QFW theat i on. Such
adm ni stﬂé}m \Aggg&g%ﬁmré B{/ mepth@.rﬂ?'a é% gts, filmtablets, dragees, pills,

capsul es, ers reans, nt men otlons liquids |ike syrups, gels,
I nj ectabl e I I quids, for i nstance . p. ., 1. m, or percutaneous
shots, ei-'he ln\Egrrmon pértaurrm]se ?th%gﬁat%e p a?nullaé[:é,-"1 |ch| r(rjmg r% VI'thh contain one or

more compounds of the general formula | as well as one or more carrier
substances. The pharmaceutical means, and respectively the compositions of
the invention, are manufactured in the known ways with the customary solid or
liquid carrier substances or diluting means as well with the customary
pharmaceutical and technological auxiliary materials according to the desired
method of administration as well as with a suitable dosage. The preferred
preparations consist in an administrable form, which is suitable for oral, enteral or
parenteral, for example i. p. (intraperitoneal), i. v. (intravenous), i. m.
(intramuscular), or percutaneous application. Such administrable forms are for
example tablets, film tablets, dragees, pills, capsules, powders, creams,
ointments, lotions, liquids like syrups, gels, injectable liquids, for instance i. p., i.
v., i. m., or percutaneous shots, efc. Further, there are also suitable depot forms
like implantable formulations as well as suppositories. Moreover, the separate
formulations of the derivatives according to the present invention in accordance
with their way of administration deliver the whole amount to the body gradually or

in a short time.
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i ke inmplantable fornulations as well as suppositories. Mreover, the
separate fornulations of the derivatives according to the present

i nvention in accordance wth their way of adm nistration deliver the whol e
anount to the body gradually or in a short time. 19 For oral

adm ni stration, capsules, pills, tablets, dragees, and |liquids or other
forms of adm nistration |ike pharmaceutical preparations can be used. In
these cases, the nedications can be formulated in such a way that they

coul d 1 CFGANE) adrihishatibl Sl HRE SaBRTL, URadett! ahd Libg of BihePOdy €l ther in

a short perio tine or to effect a depot. action So a | onger
| ast i ng femis of administedtiondikg pharrmaceutical preparatibes aam be wsed dinitbese hi eved. The

dosage upits gan cantain algng with. at. |east on nzi m dazgl e derivative
one or nﬁsgf’pﬁgr'ﬂﬁ@%tf(?’@aqa\%(?ﬂﬁﬁﬁqﬁ 0 S”&Erar‘?’ﬂ E‘,a?ﬁ?ﬁy q%‘i‘?éﬁ%@es ubst ances
for reguhatdctive Qixbélhﬁcdsiﬁﬁi ﬂlﬂi_a(reﬂfheiffl&) tﬁi@cbo@@te!itﬁén in ésﬁc_frﬂ GricEbe ve

subst ances, sol Vé;(g agents, mcro capsules, mcro particles, ranul at es,

di | ut er SUMBOREN & Peh agtion s hak adenger lagligarandsdower deliyaty nghgt in, and
further fdgdbldh e.ueéhgme adnived Thé dbsaG Gnit Chrl @Arﬁaig!dsm{q ARG,
s, and ot g tablets can be

pi gments, scen er substances. e correspondin
of f er ed least oneshenmzimidayolewiensatife onexommotehpharaaceutically lwempatibleni t h known

il b s f e | . di [ | i ki ,
ol R SRR PRSP PR ST R O7C
al gi ni ¢ Afiade-detivg sOBstanbsy, 8oRY Ajentd, Micio GipRRE, midrépariesr gel atin,

| ubricants |ike car box¥’pol_ymet hyl en, carboxynet hyl cel | ul ose,
cel | ul os¥apwatasy aiiyigrsabindig W%cﬁ?l"hﬁéﬁﬁh, spgarn seMikb@pd gelatitonsi st al so

of many la¥&kber itk %qg,qé kB sil A8%51cCiaBri ured with
coati ngs us‘?ngerrrat esﬁ |§§1 S sei%mi asrI fcilgaéiﬂ%sg %g'rrarg'%tﬂggg%?ﬁ{sf he

manuf actseentsy and other subblapces.wi t h kernels, for exanple pol yvinyl pyrrolidon
or schellack, Arabic gum talc, titan oxide, or sugar. Thereby the shell

of the dragee can al so consist of several |ayers, whereby the
The corresponding tablets can be offered for instance by means of mixing the

active substance with known auxiliary substances, for example inert diluting
agents like dextrose, sugar, sorbit, mannit, polyvinylpyrrolidon, exploders like
corn starch or alginic acid, binding substances as, for instance, starches or
gelatin, lubricants like carboxypolymethylen, carboxymethylcellulose,
celluloseacetatphthalat, or polyvinylacetat. The tablets can consist alsc of many
layers.

Comespondingly, the dragees can be manufactured with coatings using materials
similar to those normally used in the manufacturing of the tablets with kernels, for
exampie polyvinylpyrrolidon or schellack, Arabic gum, talc, titan oxide, or sugar.
Thereby the shell of the dragee can also consist of several layers, whereby the
tablet auxiliary materials mentioned above can be used.

Capsules containing the active substances can be manufactured for instance in a

way where the active substance is mixed with an inert carrier like milk sugar or
sorbit and encapsulated in gelatin capsules.
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tabl et auxiliary materials nmentioned above can be used. Capsul es contai ning
the active substances can be manufactured for instance in a way where the

active substance is mxed with an inert carrier like mlk sugar or sorbit

and encapsul ated in gelatin capsules. 20 The active substances can al so be

prepared in the formof a solution, which is intended for oral

adm ni stration and which contains as conposition conponents along with the
active benzi m dazol e derivatives al so pharnmaceutically conpatible oi

and/ or Ha%%db%ﬁdcléf e By ﬁrelghwhi‘hﬁ’ﬂ’ﬁ‘ ofd é&lﬁﬁorﬁ%ﬂic‘!ﬁiss ubst ance
and/ or a pharmaceutically conpati bl ydrophile, a surtace active substance
and/ or ansndeddorceral adminstratinp and iwhicks contains asicam positidnecompor@nts t h wat er .

subst ancelono At BeRE: beflenBioReRE eBvaflin 8P bhelrtauiba eatRie
chl at hr agieand/biepitaririz@euticily @orpatibledipophins facsurde dctive 8ubstinee OF

y-cycl odextrin or their derivatives. In the case when crenes, ointnents,

| oti ons,a'?ﬂ_/‘”oﬁ HE?’W?FHM%Q"WPI%M’@WleqﬁisﬁﬂacﬁaV@VQ guhstangged, they have
to be cofgigi nﬁdbe%ﬁ@ék%o‘ﬁ%ﬁtibl@%ol@é}ﬁ ftﬁéi'géﬂ%qﬁixeﬁ(?fmrpw%r.s“ppl ied to
frcient amount.” Int

the body 1n su ese fornms of preparation, auxiliary
subst ances are contai ned, for exanple substances for regulating the

Theol ogy,..of lcat | . s - AGH ent.s ervati on substances,
sol uti on'"f°éﬂé'{}§t”§f'€er"§fbeﬁﬁgf]B'P@"@&éﬁ%@@lw§E@ﬁ"."%éﬁ@§§?%’*-?'h% per meati on
capabi | i dampdumiisidan beCformGlatedasis6.as egclbbextigbhlatteaiisi Rergthgnent s, scents,
and skin protection agents such as conditioners and hum dity regul ators.
Al ong wi SaMRounds are Yansfermed withos¢b f yEXcledextip /f thear darvgtiveer acti ve

substances (U | manns Enzykl opadi e der techni schen Chem e, Band 4 (1953),
Seiten 1-39; J. Pharm Sci., 52, 918 ff. (1963); H. v.Czetsch-Lindenwal d,
Hi | f sst dhftlke tase When ceirnes, aindrmenty, dotivasder otebéxdemallPapplinableliquid, 72 ff (1

and angrHavBdnde asd; ey had fp 5 Sanihiaried iR ey Hhat 1he Gofipauisas !X
could be supplied to the body in sufficient amount. In these forms of preparation,
auxiliary substances are contained, for example substances for regulating the
rheology of the medication, surface-active agents, preservation substances,
solution facilitators, dilutors, substances for increasing the permeation capability
for the active substances through the skin, pigments, scents, and skin protection
agents such as conditioners and humidity regulators. Along with the compounds,
the medication can contain also other active substances (Ullmanns Enzyklopadie
der technischen Chemie, Band 4 (1953), Seiten 1-39; J. Pharm. Sci., 52, 918 ff.
(1963); H. v.Czetsch-Lindenwald, Hilfsstoffe fur Pharmazie und angrenzende
Gebiete; Pharm. Ind., 2,72 ff (1 961); Dr. H. P. Fiedler, Lexikon der Hilfsstoffe fir
Pharmazie, Kosmetik und angrenzende Gebiete, Cantor AG, Aulendorf/Wuortt.,
1971).

The substances can be applied also in suitable solutions as, for instance,
physiological table salt solution, infusion solution, or injection solution. For
parenteral application, the active substances can be solved or putin a
suspension in physiologically compatible dilution agent. The oily solutions such
as for instance solutions in sesame seed oil, castor oil, and cotton seed oil are
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The substances can be applied also in suitable solutions as, for instance,
physi ol ogi cal table salt solution, infusion solution, or injection
solution. For parenteral application, the active substances can be sol ved
or put in a suspension in physiologically conpatible dilution agent. The
oily solutions such as for instance solutions in sesane seed oil, castor
oil, and cotton seed oil are 21 particularly suitable as dilution agents.
Solving facilitators such as for instance benzyl benzoate or benzyl

al cohol ' | L L rmul ati on of
an injecta F‘?sﬁ’?g%ﬁi’é‘%%ﬁ!'&arﬁ‘e %ﬁébrﬁgréagr@ng?%cxlﬁ%fot%%%hegg@éﬁl%&%used, into
whi ch t hiserayhbenevate or bereybalcohol aandedsdded fof inbreasingaihe sevabilityavent i on can
be solved or enulsified. These liquids often contain also substances for

the regulation of the viscosity, surface-active agents, preservation

agents, ey e AsiniMaitn of din iHjeibie aayéffatmﬁraﬁlaﬁﬂiﬁgﬁn%hi@wﬁém through

which the solution can be 1sotonically regulated. Along wth the
benzi m cégesl, into whichtheicpmpoupds prepaced incacsartansadth thapresend be

adm ni stel, 's"y"'s{ﬁé'i&%'?j&? ?,’O?’?,',hgtf%dt ?ﬁ%é%@%{iﬁé“ Eé’r#tgﬁl ' \Gor por at ed into a

transderna m- an S Way Iéed nsdermal ly. For this
pur pose, subistarives forrthd aeguistiordefrthe aiscusity, sarfateactivel agahts, iprédevdtionm of a

depot shot or as.an i npl ation reparatign, for ex l e in. a subcutane
manner . W&-ﬁ@ﬂ%&%ﬂ%m@%ﬁﬁ'%@ O&SF 5@?' ?@fg Si”H_S@ﬂE?ﬁviﬂ&HQhM a del ayed
rel ease b sbiifiodTah\tR iSoIBAICAIN Redufated® SUBAE WRAIHE BERzimi®izold) S pur pose, some
known techni qgues can be used,” for exanple self-term nating depots or

depot s fdgftvelives, sihexiackivesuistencascanaieo be ggdmimisiereds can contain as inert
materials biologically degradable polyners or synthetic silicones, for
I nstance silicone rubber. The benzi m dazol e derivatives can further be
I ncor porhiscalsd posgisiede aulestanicestodierincorporatédinto adtamsdermalisgstem pl ast er.

Te s R T 983 PSR, PoroiBoed g BER R L

derivatives can be applied in the form of a depot shot or as an implantation

preparation, for example in a subcutane manner. Such preparations can be

formulated in such a way that a delayed release of the active substance to

become possible. For this purpose, some known techniques can be used, for

example self-terminating depots or depots functioning with a membrane. The

implantates can contain as inert materials biologically degradable polymers or

synthetic silicones, for instance silicone rubber. The benzimidazole derivatives

can further be incorporated for percutane administration, for instance into a

plaster.

The dosage of the substances is determined by the attending physician and
depends among other things on the administered substance, the way of
administration, the ailment to be treated, and the gravity of the ailment. The daily
dose amounts to no more than 1000 mg, preferably no more than 100 mg,
whereby the dose can be administered as a single dose that is to be
administered once or it can be divided into two or more daily doses.
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adm nistration, the ailnment to be treated, and the gravity of the ail nent.
The daily dose anpbunts to no nore than 1000 ng, preferably no nore than
100 ng, whereby the dose can be adm nistered as a single dose that is to
be admi nistered once or it can be divided into two or nore daily doses. 22
Research Regarding the Biological Properties Exanple 1: Activation of the
Macr ophages For testing the substances on the macrophages/ nonocytes,
LPS-activated THP- 1 cells have been used. For this purpose, 2.5 x 106

cells/m ‘”g W : ' 1640 + 10 % FCS). The conpounds

pr epar edﬂfgﬁéﬁ?:@%%é W t’?{"@ﬁfg‘jﬂ sens I nvention were added in
concentration of 5 Mand were pre incubated for 30 m nutes. The stimulation
of the cells lto1(_)k pl ace during the night at 370 Cwith 0.1 g/m LPS.
Aftervvarﬁ’éﬂ', " medi um was reaped and the TNFa ampunt was quantitatively

det er m ngélivalibe of theMagabhaded he cells with the substances prepared in
accordance with the Br esent Tnvention led to a reduction of the TNFa

anount ofordestingthe spbstgaces enthe magtaphages/monecyesi lnS-ectivated THPa and 1L 12
by ; s R f . . o
ro uc“f%isﬁm%%&en%eh?ﬁ§hﬁ1@ Q%B%e%,'z%‘x%etééﬂsﬁ\é(l‘afé?{e%g%ﬂﬁﬁﬁw” can be

represen for I nstance nme neasur ement and t he
I nt er | eunedivi(RPMLE M40 + i1pEp HIGSatThd sompo(hdiSpreparedinacedrdanbe withel | s. For

t hi 2.5 06 THP- | | A ' T | t Co ,
Rockv| 1118 PREGETH MR veisaddsibmione oo K 256t WP FYe0 5% FCS (Li f e
Technol qae&%te(?ﬁ;r-sowﬁmui&??ﬂe%ﬁﬂ@aggﬁr@ 1ROBBIs(1hBR pl%g@riﬁ%lgé‘n fir hol es

flat- bottomcell-culture plate (TPP, Product-No." 9 conpounds

pr epar edatid7° Cawith Odlang/enl LPSh Afteevande stiatmediverwas reapedanddbie TNFw di f f er ent

concent r at ), o3 Ad anllEhive RabMSHEA S § Ot B d'ceis whhGh & 1 M nary
substances prepared in accordance with the present invention led to a reduction

of the TNFa amount of at least 30 per cent.

Example 2:
Inhibition of the TNFa and IL 12 Production in THP-1 Cells
The inhibition of the cytokin production can be represented for instance by

means of measurement of the TNFa and the interleukin 12 in the
lipopolysaccharid (LPS) stimulated THP-1 cells.

For this purpose, 2.5 x 10° THP-1 cells (American Type Culture Company,
Rockville, Md) / ml RPMI 1640 Medium (Life Technologies) /10 % FCS (Life
Technologies, Cat.-No. 10270-1 06) were sown (100 nl/hole) on 96-holes flat-
bottom cell-culture plate {TPP, Product-No. 9296). The compounds prepared in
accordance with the present invention were adder in different concentrations and
were pre-incubated for 30 minutes. The preliminary dilution of the test
substances was performed in the incubation medium. The addition of the test
substances was performed as twice concentrated substance solution (100
ul/hole). The stimulation of the cells was performed during the night at 37° C with
0.1 pg/ml LPS (Sigma L2630 of E. Coli serotype 0111.B4). Afterwards, the

medium was reaped and the TNFa amount and, respectively, the interleukin 12
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substances was perforned in the incubation nedium The addition of the test
subst ances was perfornmed as tw ce concentrated substance solution (100

pl /hole). The stinulation of the cells was perforned during the night at 37
Cwith 0.1 .g/m LPS (Sigma L2630 of E. Coli serotype 0111. B4).

Afterwards, the nediumwas reaped and the TNFa anmount and, respectively,
the interleukin 12 23 anbunt were quantitatively determ ned. For the
rreasurerrent of the TNFa, a comercially available TNFa kit of the conpany

s bIo rrh% ingerleukin 12
anmount was ﬂggfrﬁqﬁ'% tl%ﬂ{té]g‘d%ier ' d@i%ﬁ? é%%meggg%ﬁéﬁ:(# ernational ,

I nc. %dﬁaeaiwmvauhblplmﬁa kit hite coPRINYECIS! K55 thtematiensl dprogiaponds t o t he
concentratlon of the test substance that is necessary in order to achieve

a 50 % i Nei GIENRITERY was bseghxineimerrplindZamouriymredetoeniped by usingeuki n 12

duct y : ; 10 M B
reans. of TEQGEN tehERGl (RN ntblt Bt It ER R SR Mat i TR e ™
subst ancatstained IG80 valap mesreapmﬂsabﬂbe conddniratias ef tife test subsgeaciepghatr al bl ood
| eucocyt.es and ot her r.abl e tion of the
Pr oduct I'SREGFSSARkIN Biepia pie Pst%ﬂﬁvmfmaft"%fa@ameﬁ@kai% dor der 10
represer}tes%&qwgffﬁﬁéﬂ&jk"{ i?p guces on the T-cell activation, for

0

i nstance t sSur ement IFNy secretion can be used. Human full
bl ood was thseetpémmentsdheasmhmanﬂesmmev\m IGHtbelaw wq;MnEEhmnS@él |'s (bl ood

t aki t. S-M t t C/ 10 m "/ t edt Th
eﬁr: ggn;%!'?‘"%”‘?h@dgi WBd"'&'B%\F/’S ‘\3\/@31%@?8% hﬁr“?ﬁ%\"%t‘ﬂpeﬁ E’r‘?e:segr;dl ent ©

cent ri f uggtdsphied 4160 inthe o&ﬁ? waﬁng}y‘én erd sheama%cgt%%ne%u%ra Cat. No.
H8880) i n LEUCOSEP tubule (Geln t. 227290) were used and were

centri f iepepdrablesimubconds at 1000 g Thereafter, 15 m of full blood were
added and were centrifuged for 10 mnutes at 1000 g. Subsequently, the
upper plasm

Example 3
Inhibition of the Production of IFNy by Peripherial Mononuclear Blood Cells

In order to represent the effect of the substances on the T-cell activation, for
instance the measurement of the IFNy secretion can be used.

Human full blood was used for isolation of the peripherial mononuclear cells
(blood taking via Na-Zitrat S-Monovettes, “coagulation 9 NC/10 ml"/Sarstedt).
The enrichment of the blood cells was performed by means of thickness gradient
centrifugation: for this purpose, 15 ml Histopaque 1077 (Sigma, Cat. No. H8880)
in LEUCOSEP tubule (Greiner, Cat. No. 227290) were used and were
centrifuged for 30 seconds at 1000 g. Thereafter, 15 ml of full blood were added
and were centrifuged for 10 minutes at 1000 g. Subsequently, the upper plasma
layer was removed with a pipette and the cell layer lying below (peripherial
mononuclear blood cells} was transferred in 15 ml test tube (Fatcon) and was
subsequently washed many times with 10 ml HBSS (HANKS balanced 25
Solution (without Mg2+ and Ca2+), Cat. No. 14175-53). Finally, the cell pellet
was re-suspended (1 X 10° cells/mi) in culture medium RPMI 1640 + 25 mM
Hepes (Life Technologies Cat. No. 52400-041 10 % FCS (Life Technologies,
Cat. No. 10270-1 06), 0,4 % Penicillin-Streptomycin-solution (Life Technologies,
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| ayer was renoved with a pipette and the cell layer lying bel ow

(peri pherial rnononucl ear blood cells) was transferred in 15 nl test tube
(Fal con) and was subsequently washed nany tinmes with 10 m HBSS ( HANKS

bal anced 25 Solution (w thout My2+ and Ca2+), Cat. No. 14175-53). Finally,
the cell pellet was re-suspended (1 X 106 cells/m) in culture nmedi um RPM
1640 + 25 mM Hepes (Life Technol ogies Cat. No. 52400-041 10 % FCS (Life
Technol ogies, Cat. No. 10270-1 06), 0,4 % Penicillin-Streptonycin-solution
(Life Teghn09! " % uspensi on
sol ution wérwg ) ggfggdﬁg?)'cgg?moe@%";@? &%@%%?négﬁqw%ﬁ?%ﬁg&%hﬁ (TPP,

Pr oduct - hales 8219 6pttamd celcalture plate (BRR dPinduokBlo s9296) and mdre

phyt ohae l.uti.nin. The bstance prepared. in_accordance with the present
Pvent | orbriietec hyngans o kol Ay eI JHe SRHIANGE PLERAEY Iheubat od
for 30 m [ b : i eriod of
48 hour SR Ehee Wil the fkech ivanion Wefe SBucePir ffeRt (ifePtiatidl oy D

quant i t awvenegirg-intbated foe 30 nMinutesFibe stimulationaf thietalistbolieplabg dushgig t he

ORI GEN t echnol o | GEN,Lnternational . Inc., Gaithersbur Maryl.and). The
cal cul at L BORRLEPH posc A PeEi b6 Py Wasreaed 459 BB T mbdnes:

subst ancgas qﬂﬁl’\tﬁ&ide?y d&@eRningd Y Thd IFN ol m&Eﬁniﬁeé(BWlBﬁng thent ,

i nhibition of the maxi num |FNy production. The treatnent of the cells with

t he t estOBiiENdecrvwlogys(IGEN lnternatiopal; dnd. pGiadiiersberg, MaRglardjoline of at | east

30 per cent . at entration of By using siml.ar hods, the

Con b ¢ aeuften SREG b T @Badiasid e cBcdfitaROn Bt e Bt P | "F e case
of usi nowhipk & hécessayahlordertt wehieve agB0m per certdntabigon oftheanhifdm ant i - CD3
anti bodies. Table 1 Substancel nhibition of thelnhibition of thelnhibition

of thel IRMNSPFEAUELIBR- the 1L 12 SecretionTNFa Secretionl FNy

Secr et | ol LM enf of IhEBIE WithAhé tét UHSEhhEE hadiel!tEa%duction of the

IFNy amount of at least 30 per cent at concentration of 10 uM. By using similar
methods, the inhibition of IFNy with the substances can be represented also in

the case of using specific T-cell activators as, for instance, monoclonal anti-CD3

antibodies.
Table 1
Substance Inhibition of the | Inhibition of the | Inhibition of the | Inhibition of the
IL 12 Secretion | TNFa Secretion | IFNy Secretion Microglia
(IC50) (IC50) (IC50) Activation (IC50)
1 2.2 uM 3uM 1.3 uM 0.75 uM
2 <03 uM 0.15 uM 0.11 utM 0.16 uyM
Substance 1.
6-[[1-(4-Methylpheny1)-2-phenyl-1H-benzimidazol-6-yl]oxy]hexan-acid-
isopropylester
Substance 2.

6-[[1-(4-Methylphenyl)-2-phenyl-1H-benzimidazol-6-yljoxy]hexan-acid.
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12. 2MBML. 3MD. 75M 2<0. 3MD. 15MD. 11 MD. 16M Subst ance 1:

6-[[ 1- (4- Met hyl phenyl ) - 2- phenyl -1 H benzi m dazol - 6-yl ] oxy] hexan- aci d-

i sopropyl ester Substance 2: 6-[[1-(4-Methyl phenyl) - 2-phenyl -

H benzi m dazol - 6-yl ] oxy] hexan-aci d. 25 Exanple 4: Induction of the IL 10
Production by Peripherial Mnonuclear Blood Cells The induction of the IL
12 production is represented for exanple through neasurenent of IL 10 in
phyt ohaermagl utinin (PHA) or |ipoplysaccharid (LPS) sinulated peripherial
nononucl ear bl ood cells. For isolation of the peripherial nononucl ear bl ood
cells, human full blood has been used (blood taking via Na-Zitrat
S-Monovettes, "coagulation 9 NC/10 m"/Sarstedt). The enrichnent of the

| ynphocytes aﬁp .the nonocytes has been performed by neans of thickness

gr adi ent ugatlon For this purpose, 15 ml Hi stopaque 1077 (Sigma
Cat. No. IndGéwsh of the 30 101Prbdidion Y PabHeial MoRbMRear Blaéd Ciills 227290) were

used and_were pressed down through the frit in the tubules by neans of

centrifulpe mncmn O%Bdhdarmedwons@r@reﬁm@m@mmple thooygh ful | bl ood
wer e add r

t enper at ﬁ'rge r}% ter e ce?fﬂﬁht?gj;equao&%ﬁ eﬁé)egrlqg)og )%H?%%rrr'g @'ﬁ?’
thronbocgitrmir:)le@menphenabumhomclbalablpoqieelisa and thrown out while the cell

| ayer cvt.es and S tr fer dtoa50m
ce%t ri fuﬁ%’qf"ﬁﬁh m%‘ﬁdﬁ%ﬁ'ﬁ? %{WWC@B%@&%'?&Q%@P\@@%B@L # fugation
every tipger @SedBIdBdtHkinG v@Na%@aﬁsmo@bttéQGB&é%ﬂmﬁfnaé NCHothree tines in
culture nmedium VLE_RPM 1640 éfSeromed Finally, the cell

pel | et wBb/Sasegyplhe sarichment af e lymriwcyies\and tlwmonpsmsmé d, No.
FGL415) , nhehfbrifiedby hbahEofRcRAGEL G aBiRent centrifugation. For this purpose, 15 ml

Histopaque 1077 (Sigma, Cat. No. H8880) in 50 ml LEUCOSEP tubule (Greiner,
Cat. No. 227290) were used and were pressed down through the frit in the
tubules by means of centrifugation for 30 seconds at 250 g. Subsequently, 20 ml

full blood were added and centrifuged for 15 minutes at 800 g and at room
temperature. After the centrifugation, the residue (plasma and thrombocytes) was
removed with a pipette and thrown out while the cell layer lying below
(lymphocytes and monocytes) was transferred to a 50 mi centrifuge tubule
(Falcon) and was subsequently washed (centrifugation every time for 10 minutes
at 250 g and at room temperature) three times in culture medium VLE RPMI
1640 (Seromed, No. FG1415). Finally, the cell pellet was re-suspended in culture
medivm VLE RPMI 1640 (Seromed, No. FG1415), 10 % FCS (Life Technologies,
Cat. No. 16000-044, low endotoxin, heat activated 1 hour, 56° C), 50 ug/m)
penicillin/streptomycin solution (Life Technologies, Cat. No. 15140-106) and after
cell counting by means of trypan blue coloring was set to 3 x 10° cells. Every 100
ul of cell suspension solution were spread on 96-holes flat- bottom cell-culture
piate (Costar, Product No. 3599). Added to every one of them were 100 pl triply
concentrated stimulation solution (3 ug/mi LPS of E. coli Serotype 0127.88;
Sigma, Cat. No. L-4516, respectively 300 ug/ml PHA-L, Biochrom KG, Cat No.
M5030). The substances prepared in accordance with the present invention were
added in different concentrations as a triply concentrated substance solution (100
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Cat. No. 16000-044, |ow endotoxin, heat activated 1 hour, 56 C), 50 Vg/m
penicillin/streptomycin solution (Life Technol ogies, Cat. No. 15140-106)
and after cell counting by nmeans of trypan blue coloring was set to 3 X
106 cells. Every 100 pl of cell suspension solution were spread on

96-hol es flat- bottomcell-culture plate (Costar, Product No. 3599). Added
to every one of themwere 100 pl triply concentrated stinulation solution
(3 pg/m LPS of E. coli Serotype 0127:B8; Sigma, Cat. No. L-4516,

respecti < ' o subst ances
prepare lﬂr'\éigbé?rhger %ﬁklgﬁ%ﬁgtﬂeﬁig‘ﬂ%?%@tﬁ% ﬁ%}nt%ﬂdv\éﬁggagi%@y?n di fferent

c;) ?cem ;p&ricﬁfﬂ m:mlrs.rAftérwa]EtlmdmteIF(flﬂtdlr@ l:di?&tl.lfiarw& Fedpetiama tbégm@ﬁ g
pl / we . _The stimulation of the cells too ace at 370 C and 5 %C02duri ng
a peri oﬁa%ﬂ”mqetﬁﬂp'@%?%ﬁW]Eo%‘@’!"agﬁ'i' pasdeterminribbyas reaped and

the 1L 1ReaN@si &eamhicrahily Slailatfd Etmmﬁﬂoftﬁlaggfngagg%m@ﬁe&t ration was

determ ned by neans of a commercially avai | SA kit of the conpany
Bi oSour cleternatianah {Huroam IL-) SiuGat-Ne L KHOOIQKE), The calaaateti @lue hECeal cul at ed

s necoseaespondgid BeRapGEmI RIS 15 RET RS ARl BReb ik R ot e
maxi mum torsereasethe el Osscesétiomoeith 5O epaf e maximuevindesase. W th t he present

i nventi increase the |L. 10 prqduction of peripherial nononuclear bl ood
cel I's. Cafices NERATEN S ARHOrGRIES A I RIS entInv anyion ERG5AR%S A6 of

Per i pherp alg Getion EPeriBh®d mérdriueielPBlooikelts ti on of the TNF(x and IL 12

H D p70 production is represented for instance through the neasure m ent
of the TNFa and | L 12 HD p70 i n the peripherial nononucl ear bl ood
cells stinmulated with |ipopol ysaccharid (LPS) and interferon gama (IFNy).
For isolation of the peripherial nononuclear blood cells, human full bl ood
has bedixamspld 5 bl ood taking via Na-Zitrat S Mnovettes, "coagulation 9

NCT0 inhibition of the TNF« and IL 12 HD Production of Peripherial Mononuclear Blood
Cells
The inhibition of the TNFa and IL 12 HD p70 production is represented for
instance through the measurement of the TNFa and IL 12 HD p70 in the

peripherial mononuclear blood cells stimulated with lipopolysaccharid {LPS) and
interferon gamma (IFNy).

For isolation of the peripherial mononuclear blood cells, human full blood has
been used (blood taking via Na-Zitrat S-Monovettes, “coagulation 9 NC/10
mi*/Sarstedt). The enrichment of the lymphocytes and the monocytes has been
performed by means of thickness gradient centrifugation. For this purpose, 15 mi
Histopaque 1077 (Sigma, Cat. No. H8880) in 50 ml LEUCOSEP tubule (Greiner,
Cat. No. 227290) were used and were pressed down through the frit in the
tubules by means of centrifugation for 30 seconds at 250 g. Subsequently, 20 ml
full blood were added and centrifuged for 15 minutes at 800 g and at room
temperature. After the centrifugation, the residue (plasma and thrombocytes) was
removed with a pipette and thrown out and the cell layer lying below
(lymphocytes and monocytes) was transferred to a 50 ml centrifuge tubule
(Falcon) and was subsequently washed (centrifugation every time for 10 minutes
at 250 g and at room temperature) three times in culture medium VLE RPMI
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m "/ Sarstedt). The enrichnment of the |ynphocytes and the nonocytes has been
performed by neans of thickness gradient centrifugation. For this purpose,
15 mM Histopaque 1077 (Sigma, Cat. No. H3880) in 50 m LEUCOSEP tubule
(Geiner, Cat. No. 227290) were used and were pressed down through the
frit in the tubules by neans of centrifugation for 30 seconds at 250 g.
Subsequently, 20 mM full blood were added and centrifuged for 15 m nutes
at 800 g and at room tenperature. After the centrifugation, the residue

| asma ?ﬂ‘g@ \ eT=\s ar ut and
Eﬁe cel IP?gJy(tegrérr yl n’SN%'gls%bv I?@psm\éﬁggén Qﬁ’@ﬁ@ﬁ?&%‘@g%‘ﬁ@ﬂ@?e”ed to
a 50 nl medum YLUERRMb1640 (SaraimednNoan@ 14k, 10iBs EGSehhife T echedlodies,
centrifygation tinme for 10 m putes 250 _d, t om
{enper atbaNot POIDHdbwencBled nga st aredd podpat 5 SBueSar oned, o
FOLA1S) - periiéifih/stopioRfychPbéiufio] KL% PREnbRBYSOANARS 15946406} akd afigidi um VLE
RPM 1640 ( Seroned, . FGl1415), 10 % F (Life Technologies, Cat. No.

16000- 046}l Gopwtiag by means of ypan blue colering was selrto 356 109 cellSoEyenyi 100

o af ¢ ot o1 A FEGRIRERRABI WA svikado] SEHAR I Bong e ilinurke, 0o '3 x
106 cel | natefpov6tar 0fddut! No cd5985] Adddisidavenpons of thehPReltET (D ﬁlﬂfiﬁlgd on
96-hol es flat- bottomcell-culture plate (Costar, Product No. 3599). Added

t o ever ycansenisatedisimulation sphgion (BnighmlLPS ehEeneli Seesdypst 01RA:B8I on sol uti on
3 g/m LPS | t 0127-BR: . Si. Cat.Ng. L:4516 d 30
g\g/ ?ﬂ I WOEEFNHSEI%'I %@r#qoﬁ%/g]} ?N'i:mﬁel"ﬁg*'ﬂ)n.abeh'megﬂﬂg‘%'gﬁ' s gpepar ed in

accor dam, Yhtisharides prémiredin AEXRBARR WiINRHHR MESGH invehtiBh We?e @bked
concentrations as a triply concentrated substance solution (100 td/well).

The st i rniddferent eoncenfeations|as a tipky pencestraled spbstanee selulipeOQur i ng a
period of

: . | aped and the
concent _r‘%{{vl?e gl?].gﬂ'(i% ém@%&%%}eﬁ%kiﬁé% %@%gi"&er%%%@ %@r&rigns of the
comrer cipdriog o \PaiHodled. Afferivarisk tHe @il dunereesRivel vas Biap&a ahdehé nt er nat i onal
(TNF- a EASIA, Cat. No._KAC1752) and R&D Systens (Quanti kineTM HS IL 12,
Cat . concentrations of the TNFa and the IL 12 were determined by means of the

commercially available ELISA kit of the companies BioSource International (TNF-
a EASIA, Cat. No. KAC1752) and R&D Systems (Quantikine™ HS IL 12, Cat.
No. HS 120).

The calculated value of ICso corresponds to the concentration of the test
substance that is necessary in order to achieve a 50 % inhibition of the maximum
TNFa production and, respectively, of the interleukin 12 HD p70 production.

The substances prepared in accordance with the present invention inhibit the

TNFa and the IL 12 HD p70 production of peripherial mononuclear blood cells.
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No. HS 120). The cal cul ated val ue of IC50 corresponds to the concentration
of the test substance that is necessary in order to achieve a 50 %

i nhibition of the nmaxi mum TNFa production and, respectively, of the
interleukin 12 HD p70 production. The substances prepared in accordance
with the present invention inhibit the TNFa and the IL 12 HD p70
production of peripherial nononuclear blood cells. 28 Table 2

Subst ancel nhi bition of the IL 12Inhibition of the TNF-1nduction of the IL
10 H D Secretion afteral pha Secretion afterSecretion after PHA LPS& FNg
Stinmul ati onLPS& FNg Stinmul ationStinul ati on | C50Ef f
iciencyltﬂﬂéﬂficiencyICSOEfficiency (ol fi)N(MJ A) N(nol A) N

| 9. 2E- 08816-5E-0 wv 245 23 (OFE-0Q8031 2F. 07831 E-07283 Sybstance 1

H@!b;“'oz' ?Jﬁﬁﬁ% 7" [ hibiion afa'%ﬁ%'-‘w i dedyeionpt e [LgT0

SU h&lb%éé?et%n itek[ 11 ( 41 {Sedrefaafar 4- PBeRtiod after PHA
in | hexan aci d Patent Clains |1. Application of
t

gtsrﬁ'ﬁltﬂﬁim"f adﬁﬁ&'ﬁ@‘%ﬁ"ﬁﬂ@l@@u on fStlmUtEﬂl@ﬂt r eat rent

P HEPY

reactions. 2. Appli gg :Igl;l Fﬁiégeg@ r(i;hr(:cesq;\nt E(tjlmérﬁqyl f;?cﬁﬁ n%ﬁ”"é@ Y
interlegukin 12 (| L(mdIA) and (%) erf(=erOM)(I FNy){esyedi gt e@h@m)rru ne r@gLtions.

3. App||r‘a1_'|nn in _accaordance wwth Claiml1 flor treatmant of not T cell

medi ated 1 9.2E-08 81 6.5E-07 65 > 1.0E-6 245
2 3.0E-08 93 1.2E-07 83 1.8E-07 283
Substance 1:
6-[[I-(4-Methylphenyl)-2-phenyl-1H-benzimidazol-6-yljoxy]hexan acid-
isopropylester.
Substance 2:

6-{[1-(4-Methylphenyl)-2-phenyl-1 H-benzimidazol-6-yljoxylhexan acid.
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I nflammatory reactions. 4. Application in accordance with Claim1l for
treatnent of autoi mmune diseases, inflamuatory di seases, which are not
based on neuro- inflammation, allergic, and infectious di seases. 5.
Application in accordance with Claim4 for treatnent of chronic

I nflammatory intestinal diseases, for exanple the inflammatory bowel

di sease, Crohn's disease, or ulcerous colitis, arthritis, allergic contact
eczemn, psoriasis, penphigus, asthnma, diabetes, type | insulin-dependent
diabetesPQEh{t%yﬁs rheumatoid arthritis, |upus diseases, and ot her

col | agenoses, aves' disease, Hashinoto's disease, graft versus host

di sease and transplant rejection, sarcoidose, asthma, hypersensitive

pneunmoniti g, Sepsi sentic shock. endot oxi hqock, tpxic. shoc syndr one,

toxic | evei' f‘i‘?qﬁl’ﬁ?@d" %%’?%\'@d?'&!g@%3?%‘%‘8@%’?“%%&85'?91°§9‘ﬁ§1°8ﬂ8'3 },fm ect anpsi a,
cachexi a, acuhe tréatrénti ol nfsiocprrmediata) nief@Magsrhédiated; oPEicksi on, ' First

dose response"” after adm nistration of anti-T-cell antibodies. 6.

Appl i cati on dpedigteddemung 1@asnNs. of Fornula |, its tautomer or isoner form
or salt. 30 Anong themthere are: (1) R An aryl group or a five or

si x-menber hetero-aryl group with one or two hetero-atons, selected from

t he group 2ndipplicatiorminregchidaBce avithh Claim WHer tedmtrmiene obintérlenkint t2(lbet er o- ar yl

group can be

bstituted w p_t three rests.that are independent of
each ot her ar@)’eePé@FEaf%Yo@f*Pﬁé"e‘ﬁ?'&HﬁmWarﬁﬁ S-F, d, Br, C(NH) NH2,
C(NH) NHR4, C(NH) NR4R4' , C(NR4) NH2, C(NR4) NHR4i ,
3. Application in accordance with Claim 1 for treatment of not T cell mediated

inflammatory reactions.

4. Application in accordance with Claim 1 for treatment of autoimmune
diseases, inflammatory diseases, which are not based on neuro-
inflammation, allergic, and infectious diseases.

5. Application in accordance with Claim 4 for treatment of chronic
inflammatory intestinat diseases, for example the inflammatory bowel
disease, Crohn’s disease, or ulcerous colitis, arthritis, allergic contact
eczema, psoriasis, pemphigus, asthma, diabetes, type | insulin-dependent
diabetes mellitus, rheumatoid arthritis, lupus diseases, and other
collagenoses, Graves’ disease, Hashimoto’s disease, graft versus host
disease and transpiant rejection, sarcoidose, asthma, hypersensitive
pneumonitis, sepsis, septic shock, endotoxin shock, toxic shock
syndrome, toxic lever failure, ARDS (acute shortness of breath syndrome),
eclampsia, cachexia, acute virus infections, organ damage after re-
perfusion, “first dose response” after administration of anti-T-cell
antibodies.

6. Application of the benzimidazole of Formula |, its tautomer or isomer form
or salt.
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C(NRA)N RAR ', X-OH, X-OR4, X-0OCOR4, X-OCONHR4, X-COR4, X-C(NOH)R4, X-CN,
X- COOH, X-COOR4, X-CONH2, X-CONR4AR4, X-CONHR4, X- CONHOH, X-SR4, X-SQ2,
X- SO2R4, SO02NH2i SO02NHR4, SO02NR4AR4A', N¥% X-NH2, X- NHR4, X- NR4R4, X- NHSO2R4,
X- NRASO2R4, X- NHCOR4, X- NHCOOR4, X- NHCONHR4 and R4 Whereby X is a conpound
CH2, (CH2) 2, or CH(CH3) 2, whereby further under the given conditions the
rests R4 and R4,, are selected 31 independently from each ot her and whereby
two substitutions of R- when they are orthogonally standing - can be
connected to each otger, so that theypjormtogether a nethan-diyl-bisoxy-,
et han-1, 2-diyl - bi soxy\ propan; 1, 3-di yL-Nor butan-1,4-diyl group, or a rest
N , (C0_ 3 Al kandi yl - C3_7-
Cycl oal kyl ), and C3_ 6 k at om can beyexchanged in such a
way with one heterocy|ic rest se 3% coA@aining
pi perazin, norpholinel|piperidin,|]and pyrro |d|n so that a bond to one
first N-atomof the heterocyclic]rest can/be bU|It, wher eby t he above
mentioned al kyl, cyckoalkyl, ) ests and the heterocyclic rest
can be substituted wi t}r S el ected fromthe group containing
C0_2- Al kandiyl-0OH, C@ CO 2- Al kandi yl - NH2i
C0_2- Al kandi yl - NHR7, /CO_2- Al kandi yl - NR7RN | CQ 2- Al kandi yI - NHCOR?,
CO. 2- Al kandi y! - c£g4§§R7 CO0_2- Al kandi ylI - NQSOSR7, CO0_2- Al kandi yl - NR7SO02R7"
CO0_2- Al kandi yI -

Hl

Among them there are:

R' An aryl group or a five or six-member hetero-aryl group with one or two
hetero-atoms, selected from the group and containing N, S, and O,
whereby the aryl or the hetera-aryl group can be substituted with up to
three rests that are independent of each other and selected from the
group containing:

F, Cl, Br,

C(NH)NH,, CgNH)NHR“ C(NH)NR*R*, C(NR*)NH,, C(NR*)NHR*,
C(NRY)N R'RY,

X-OH, X-OR*, X- OCOR*, X-OCONHR*,

xcoa“ X—C(NOH)H“

X-CN, X-COOH, X-COOR*, X-CONH,, X-CONR’R*, X-CONHR*,
X-CONHOH,

X-SR*, X-S0O,, X-SO.R*,

SO,NH,, SO.NHR*, SO,NR*R*,

NO,, X-NH,, X-NHR*, X-NR*R*, X-NHSO-R*, X-NR*SO.R",
X-NHCOR?*, X-NHCOOR*, X-NHCONHR* and

R4,

Whereby X is a compound CGHy, (CHy) 2, or CH(CHa) 2, whereby further
under the given conditions the rests R* and R*, are selected
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CO. 2- Al kandi yl -CO2R , CO. 2- Al kandi yl - CONH2i CO. 2- Al kandi yl - CONHR?,

CO 2- Al kandiyl -CONK7 R ', phenyl, and one five or six-nenber heteroaryl
rest, whereby the heteroaryl rest contains one or two hetero-atons
selected fromthe group containing N, S, and 0, whereby further the phenyl
and the heteroaryl rests can be substituted with up to two rests selected
fromthe group that contains F, d, Br, CH3, C2H5, OH, OCH3, OC2H5s NC2,
N(CH3) 2, CF3, C2F5, and CO2NH2, and/or al so can carry an anel | at ed

et handi 1 - bijggee ml,ggha{béch?aﬂéeféd@hé% 1B the piperazin

rest can be a secon om a SO W|t 7, COR7, or
S02R7 V\/nemlhgn méyamelomogmmllystamlmg:%edn ibedmpaected td gach oﬂmc,tsoot her in

accordance w he rrea ther bel an aryl group
or a five or tbf‘&ﬁ" ?/'P' ;'}"the%??é‘ ?)R%d'i%vws%t er o- at ons

sel ected fromrbpang 3)@;9| %Qbh@nm ﬂ@.Wgr&p gpd 0, a 32 benzothi enyl group or
an i ndolyl group, mhereby the above nenti oned aryl or heteroaryl group can

be substituted with up to three rests independently of each other sel ected

o Ny o G RERR TRy ot Bsay e M0 SRR 4 SN,

X-COR4, X-C( kayl)Xaﬁdl CaxAHE0N, witeRO0Rd H-ato@0biPbe ExEegétdn suehCONHR4,

X CONHOH, X SRy With Srie RE1&102yvlic resFediBcted o Ihe'arods Lomaiing
piperazin, morpholine, piperidin, and pyrrolidin, so that a bond to one first
N-atorn of the heterocyclic rest can be built, whereby the above mentioned
alkyl, cycloalkyl, and atkenyl rests and the heterocyclic rest can be
substituted with up to two rests selected from the group containing Co.2-
Alkandiyl-OH, Co.o-Alkandiyl-OR’,
Co.o-Alkandiyl-NH,, Coo-Alkandiyl-NHR’, Cq o-Alkandiyl-NR'R”,
Co.o-Alkandiyl-NHCOR, Cq.o-Alkandiyl-NR’” COR', Co.-Alkandiyl-
NHSO,R’, Co.o-Alkandiyl-NR’SO:R”, Co.o-Alkandiyl-COzH,
Co.o-Alkandiyi-COzR’,
Co2-Alkandiyl-CONH_, Co.o-Alkandiyl-CONHR’, C.o-Alkandiyl-CONR’ R™,
phenyl, and one five or six-member heteroaryl rest, whereby the
heteroaryl rest contains one or two hetero-atoms selected from the group
containing N, S, and O, whereby further the phenyl and the heteroaryl
rests can be substituted with up to two rests selected from the group that
contains F, Cl, Br, CHj, C-Hs, OH, OCHj;, OC;Hs, NO2, N(CHa} 5, CF3,
C,F5, and CO2NH,, and/or also can carry an anellated methandiyl-bisoxy
or ethan-1,2-diyl- bisoxy group, whereby the piperazin rest can be
substituted at a second oxygen atom also with R’, COR’, or SO.R’,
whereby R” and R” can be selected independently of each other in
accordance with the meanings given further below,

R?  -Z-R?- an aryl group or a five or six-member heteroaryl group with one or
two hetero-atoms selected from the group containing N, S, and O, a
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NCO2, X-NH2, X-NHR4, X-NRAR4', X-NHSO2R4, X- NRASO2R4, X- NHCOR4, X- NHCOOR4,
X- NHCONHR4 and R4 Whereby X is a conpound CH2, (CH2) 2, or CH(CH3) 2,
whereby further wunder the given conditions the rests R4 and R4,, are

sel ected independently fromeach other and whereby two rests of R - when
they are orthogonally standing --- can be connected to each other, so that
they formtogether a nethan-diyl-bisoxy-, ethan-1,2-diyl-bisoxy
propan-1, 3-diyt- or butan-1,4-diyl group, Z NH, NR2", 0, S, SO or

whereby R' h : ' t: ' one i s a
rest indepenggr'\‘?%féﬁ@da? h&é?ﬁm%aygér ?’eﬁ%gﬂtq{%bo‘%ﬂﬂﬁ%ma%ont ai ns:
Cl- 4- Per f | uormlHejéroa@lgmﬁbloph be( stibsHiutedk wittl iupl to dRre@-resdy dhdepekgently

( Co- 3Al kandi y I 3Al andl t.eroaryl), where the heteroaryl
group is a fid ﬁoﬁ"%( ﬁ%g) %H@%&ﬂt&“ﬂ'ggone or two hetero-atons
selected from tc,heBgroup cont ai ni ng N, S, and 0, and V\/nereby the aryl and 33
t he heteroaryl@l(i_B s _can be each one substityted with up to two rests

sel ected frorf NQ'EOG(‘NUINH& G(NINRGT", CANR®)NHg, CRBNHEY, ocHs, ocors,
NO2, N(CH3) 2,0 ) N B2R® and SO2NHS, and/ or also can carry an anetlated
nethandlyl bIS or et han-1, 2-diyl - bi soxy group, and further a ring link
can be in a fX%D@ﬂE@rX@@OGﬁkX@C@th“N ring 0 and one or two ring

links in a si er cycl oakryl rlng N and/or ring 0O atons,
wher eby t he Xﬁ;&ﬁil Z?é&bgﬁimevent ually be substituted with C13- Al kyl or
C1_3- Al kanoylx-CH, X2CEORNLOBORE 00 eIaNH,,, W-CONRRINXICONSF#Ne si x- or

seven- nenber het ero- cyclic, where Z is an atom V\/nereby Z has the nmeani ng
that has beer-RENHGHed above, whereby further the hetero-

X-SR*, X-S0,, X-SOR*,

SO;NH,, SO.NHR*, SO.NR*R*,

NO,, X-NH;, X-NHR*, X-NR*R*, X-NHSO;R*, X-NR*SO,R*,

X-NHCOR?*, X-NHCOOR®*, X-NHCONHR*and

R*,

Whereby X is a compound CHa,, (CHy) 2, or CH(CHzs) 2, whereby further
under the given conditions the rests R* and R*, are selected
independently from each other and whereby two rests of R' — when they
are orthogonally standing — can be connected to each other, so that they
form together a methan-diyl-bisoxy-, ethan-1,2-diyl-bisoxy propan-1,3-diyl-
or butan-1,4-diyl group,

Z NH, NR?, O, S, SO or SO,, whereby R” has the meaning that is given
below,

R? and R™ each one is a rest independent of the other and selected from the
group that contains:
C,.4-Perfluoralkyl, C;.¢-Alkyl, (Co.3-Alkandiyl-Cj.7- Cycloalkyl},
(Co.3Alkandiyl-Aryt}, and (Cg sAlkandiyl-Heteroaryl}, where the heteroaryl
group is a five or six-member one and contains one or two hetero-atoms

selected from the group containing N, S, and O, and whereby the aryl and
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cyclic ring contains another N, 0, or S atomand can optionally be
substituted with a rest selected fromthe group containing Cl.4-A kyl, (C
-3- Al kandiyl-C _3- Alcoxy), Cl_4-Al kanoyl, C, -4-Al koxycarbonoyl,

Am nocar bonyl, and Aryl, R3 one or two rests that are independent of each
other and are selected from the group that contains: Hydrogen, F, d, Br,
OH, OR4, OCOR4, OCONHR4, COR4, CN, COOH, COOR4, CONH2, CONHR4, CONHOH,
CONHOR4, SR4, SOCR4, SO02R4, SO2NH2, SO2NHR4, S02NR4AR4' NC2, NH2 NHR4,

NR4AR4" NHS02 NHCONHR4,

and R4, V\/nergﬁ Plﬁégéfﬁrou&ﬁ%%%%gnyﬁé?%g@w@ﬁﬁ I'n ependently of
each ot her aaertbcaectl fyonhi thg grmntmtalamg!ﬁgﬁl Bhaﬁ:ct-llﬁllcal-%:ﬁi:blngmﬂat her bel ow, 34
A t andi

2 10, Rendi st N0 BIGRe oG5 e ot S0H s aiso et &arty e o kandii y1 -

Cq_3- Al kandi ydr?e:latewhﬁétﬁaud.ynm@aey <f>.+ etﬁaﬁ:qrrpery: SiéﬁkPgﬁqu ahd fgtHeRar e can be
one ring-link rin ring O and in one Six- or seven-nenber cycl oacryl

ring there cdingd® cané)&)m & G- men@elncmlgakrv'r fingNNraing/Q@andiong @@ at ons,
respectively, 1 @}ﬁ@ _b@m ced with
Cl_3- Al kyl or El%s i Q Op\%ﬁ%'ﬁ y 1n t %'Bgﬁ’gyma%‘%n’re al'i phatic
chai ns one C aoms) wharebtameenn@amjemsvdmm\&ntlﬂﬂy bis-stibsttutsdwyith Cos-
Cl_3- Al kanoyl K or oups. can be
substit ut ed ?qu’ﬁg:i:’ﬁ%’?w ng‘l Xd R toge th%c rﬂ)unﬁf SiX- or

seven-member hetero-cyclic, where Z is an atom, whereby Z has the

meaning that has been mentioned above, whereby further the hetero-

cyclic ring contains another N, O, or S atom and can optionally be

substituted with a rest selected from the group containing Cq.s-Alkyl, {Co-»-

Alkandiyl-C,_3- Alcoxy), Ci.4-Alkanoyl, C,.s-Alkoxycarbonoyil,

Aminocarbonyl, and Aryl,

R®  one or two rests that are independent of each other and are selected from
the group that contains:
Hydrogen,
F, Cl, Br,
OH, OR*, OCOR*, OCONHR?,
COR®,
CN, COOH, COOR®, CONH_, CONHR*, CONHOH,
CONHOR®,
SR*, SOR*, SO:R*, SO;NH,, SO,NHR*, SO,NR'R*,
NO,, NHz, NHR*, NR*R*,
NHSO.R*, NR*SO,R*, NHSOR®, NR*SO,R°®,
NHCOR?, NHCOOR*, NHCONHR*, and R?,
whereby the rests R*, R*, and R®, can be selected independently of each
other and according to the meanings that are given further below,



selected fromthe group containing = 0, OH OCl_3-A kyl, NH2, NH Cl-3-

Al kyl , NH CL. 3- Al kanoyl, N(Cl1_3-Alkyl)g, and N(Cl1_3-Al kyl)( C1.3-Al kanoyl),
B a rest selected fromthe group containing COOH, COOR5, CONH2, CONHNHZ,
CONHR5, CONRS5R5, CONHOH, CONHOR5, and tetrazolyl, Wth each one linked to
a C atomof the group A whereby the rests R5 and R5, can be sel ected

I ndependently of each other under the neanings specified below, Y a group
selected fromthe group containing 0, NH, NR4, NCOR4, NSO2R4, and NSO2Re,

whereby ghe r m |{becd?:ﬁﬁ ' i ; he «aw and
wher e arré)ng tfg'rt}g?g’?!anentﬁrqgﬁagéas st emrngg%é'gléllghgh‘&'%%’g,e&b%é d R6 have
t he fol | owi ndCapa#ikindyl, and(Ges-AlamdiyhEse-CyolnalkndivhdCR4Akandiyl)of themis a
rest independent of.the other %nd selected fromthe group. cqntaini ng CF3,
Cors, 1 a- AvEgHrebn offefezombiroygostinf ing tefR (T b oE Rgditk g 3 7.
Cycl oal kyl ), NBEARPID artd Hdhef dix-CornBuveAmembBeOgRIaderyl Fing Shéreasah ean be one
ring-link ring Nor ri ngi_ 0 and in one six-_or seven- nenber cycloacryl ring
there can be ahgerdworing links g ripg iNand/or ring O\atamms: Easpestively. ovharebys

respectively, H&ecaf ,h%@{, LVEent replaced with

Cl_3- Al kyl orm%g}ﬁg?\% tl‘<)anoyr‘,&gg %!ﬁe&%%egggﬁ of #ﬁginﬁyricswa r est

i ndependent dSikaroyl,ovtrerebyinthe @beve ebriticoed atiphatigrobanscne: Giatomg

C, -6- Al kyl, CZ-g)—AII%%n | agcﬁ@ﬁ‘-\@ginﬂ wF&re?X o) @% can be

exchanged wit € X gﬁpé%@ , ( ‘_%‘XKP"W i) hgn gl%i - g&myl, and

further in onge hikyPormERgtiotlkyl graapy tan beSubBuRdspiohally wik arresig- | i nk ring
or ring O and in one six- or seven-nenber cycloacryl rin ere can be

N 0 and I I ﬁ h b

one or two riSepatehitam-the grUNEARANE 3 L) .-pomﬁlkylr NEpNH Gy, wher eby
LS. iy A, SEECPEARRBH G AP ATHE MO T AGHCE A s
Al kandi yl - Het eroaryl ), whereby the heteroaryl group is five or six nenber
B a rest selected from the group containing COOH, COOR®, CONH,,
CONHNH,, CONHR®, CONR°R®, CONHOH, CONHOR?®, and tetrazolyl,
With each one linked to a C atomn of the group A, whereby the rests R®
and R¥ can be selected independently of each other under the meanings

specified below,

Y a group selected from the group containing O, NH, NR*, NCOR*, NSO,R",
and NSO,R®, whereby the rests R* and R® have the meanings given
further below and where among the aforementioned rests the rests R?, R*,
R®, R%, and R® have the following meanings; Among them there are:

R* and R* each of them is a rest independent of the other and selected from
the group containing CF3, CoFs, Ci.4-Alkyl, Co.4-Alkenyl, C>3-Alkinyl, and
(Co.s-Alkandiyl-C3.7- Cycioalkyl), whereby in one five-member cycloacryl
ring there can be one ring-link ring N or ring O and in one six- or seven-
member cycloacryl ring there can be one or two ring links - ring N and/or
ring O atoms, respectively, whereby the ring N atoms can be eventually
replaced with C,_3-Alkyl or C.5-Alkanoyl,
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one and contains one or two hetero-atons selected fromthe group
containing N, S, and 0, whereby all aforenentioned al kyl and cycl oal kyl
rests can be substituted with up to two rests selected fromthe group
contai ning SF3, S2F5, OH O Cl-6-Al kyl, NH2, NH Cl.3-Al kyl, NH Cl.3-

Al kanoyl, N(CL.3-Al kyl)2i N(CL.3-Al kyl)(C1l_3-Al kanoyl), COOH, CONH2, and
COO- C1. 3-Al kyl, and all aforenentioned aryl and heteroaryl groups can be
substituted with up to two rests selected fromthe group containing F, O,

Br, CH3, 5OH, o hdp qu—? g}lq%, ) e@[% NH2,

and/ or cgﬁggﬁ??o caerry o;‘lhe ane f%te e%&ﬁgﬁﬁﬁ%. 5’6%5%?' ethan-1, 2-di yl -

bi soxy gr oup,thegrarip cordaiRitig @ ogabdyk (CoutAlkenyhearant ds-NlkirtyhnwidéreBy can buil d a
five to seven-ne r_saturated or un Ay t ic ing., whi ch can
contain anot kfg}eﬂlbagqmé:agtﬁ&ﬁxgﬁﬂn%#gﬁ @ﬁﬁg’ri@’Mflﬁwﬂbﬂm N kyl |
(C1l_4- Al kandi@{.;Alkanéylkandurthet irforfd ﬁ@‘-mé_ﬁidé@&yéloa@z MY teP@ Bith beor  aryl ,
A6 a rest selected fromthe group containing (Co_3-Al kandi yl -Aryl) and

(Co- 3- Al kanding:ringslinds dpg W or ring{a agd jn pR. S PESERNyMEFISN SYEI8aeYk | ve- nenber
or a sSix-ne ' : t I ﬁ,{!ﬁg% ected fromthe
group cont ai mthﬁfpﬁﬁgﬁgpﬁ%ﬂﬁﬁg%%&%*g%§ ra hé e%"oaryl groups
can be subst irespextivelyt wherebydhe ving Neatomssesnelie evkritualiy replacgd seith cont ai ni ng
F, d, Br, , \ 2. 3,. C2F and 36
So2Nvoi - ands e AR G- ARER0Y AT e L oMYA A i ot -

1, 2- di yl - bi soMkarstfiitHieterdargd)) vHdreby théaneadant grfupasdibe oF BRrmEhber R6. Means

for manufacturing a nedication for the treatnent of a disease in
accor dance wiqng dgopiains ong or wo hetero-alamse pelgeted rpsm Hhe@PPe i n accor dance

with O ai m6 QRathiGRgNY, 8hd4sdwheeby all BforbRlchfdnealRPaNd Wreloalkyl
rests can be substituted with up to two rests selected from the group
containing SF3, SoFs, OH, O-Cy-Alkyl, NHz, NH-Cy.5-Alkyl, NH-C;.5-
Alkanoyl, N(Cy.3-Alkyl)2, N(Cy-a-Alkyl) (C1-3-Alkanoyl), COOH, CONH,, and
COO0-C,.5-Alkyl, and all aforementioned aryl and heteroaryt groups can be
substituted with up to two rests selected from the group containing F, Ci,
Br, CH3, CoHs, OH, OCHj3, OCoHs, NO», N(CHa)o, CFa, CoFs, and SONH,,
and/or can also carry one anellated methandiyl-bisoxy or ethan-1,2-diyl-
bisoxy group, or R® and R™ together with the amid N atom of B can build a
five to seven-member saturated or unsaturated heterocyclic ring, which
can contain another N or O atom and which can be replaced with C4-
Alkyl, (C1-s-Alkandiyl-C,4-Alkoxy), Cq.4-Alkoxycarbonyl, aminocarbonyl, or
aryl,

R®  arest selected from the group containing (Co.3-Alkandiyl-Aryl) and (Co.s-
Alkandiyl-Heteroaryl), whereby the heteroaryl group is a five-member or a
six-member one and contain one or two hetero-atoms selected from the
group containing N, S, and O, and whereby the aryl and heteroaryl groups
can be substituted with up to two rests selected from the group containing
F, Cl, Br, CHa, C;Hs, OH, OCHj3;, OC,Hs, NO2, N(CH3),, CF3, CoFs, and
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R1 a phenyl group, which can be substituted with up to two rests that are

I ndependent of each other and are selected fromthe group containing: F,
G, Br, C(NH)NH2, C(NH) NHR4, C(NH)NRAR4', C(NR4)NH2, C(NR4) NHR4,

C(NR4) NRAR4, OH, OW OCOR4, OCONHR4, COR4, C(NOH)R4, CN, COOH, COOR4,
CONH2, CONR4R4, CONHR4, CONHOH, SR4, SOWN SO02R4, SO2NH2i SO2NHR4, SO2NR4
R4, NO2, N -12, NHR4, NR4R4', NHCONHR4, and R4 , whereby the rests R4 and
R4' , according to the bel ow neani ng, can be selected independently of

each other angoyhg! %Pﬁédtr% pr?tdlédJ iaté% mefhd blsg%ﬁﬂemahh each

other in such a®wa orm get er one nethan I SOXY,

et han-1, 2- dlymnil)dmnmxy[ymuan 1,3-diyl, or butan-1,4-diyl group when they
are standi ng orthogonally to one anot her. R2 means a nono- or bi -cyclic
C&, o-argyl group or a nmono- or bi-cyclic 5 - 10-nenber heteroaryl group

with 1 -R2ah@Rer oindependenl sicdaeh dthermtdreR®. group consisting of N, S, or O,
wher eby the aforenentioned aryl or 37 heteroaryl group can be substituted

i ndependent | yMeansoios mansfacturing a megicatio f@ﬂheéreafmwieofmlﬁmeng
subst i t uent s&%&% BY; (%%as 4 XOCOR4, XOCONHR4, XOCOOR4,  XCOR4,
XC(NOH) R4, X R i) CORA) ) R4, XCOOH, XCOOR4, XOONH2, XCONHR4,
XCONRAR4, XCONHOH,
7. Application of benzimidazole in accordance with Claim 6 and characterized
with the following meaning:

R’ a phenyl group, which can be substituted with up to two rests that are
independent of each other and are selected from the group containing:
F, Cl, Br,

C(NH)NH,, CINH)NHR®, C{NH)NR*R?, C(NR*}NH,, C(NR*)NHR*,
C(NRYNR*R?,

OH, OR*, OCOR*, OCONHR*,

COR*, C(NOH)R*,

CN, COOH, COOR?*, CONH,, CONR*R*, CONHR*, CONHOH,

SR*, SOR*, SO,R",

SO,NH,, SO:NHR*, SO;NR* R*,

NO., NHz, NHR®, NR*R*, NHCONHR*, and

R*,

whereby the rests R* and R*, according to the below meaning, can be
selected independently of each other and whereby two substituents of R
can be linked with each other in such a way that they form together one
methandiyibisoxy, ethan-1,2- diylbisoxy, propan-1,3-diyl, or butan-1,4-diyl
group when they are standing orthogonally to one another.

R? means a mono- or bi-cyclic Ce.1o-argyt group or a mono- or bi-cyciic 5 —

10-member heteroaryl group with 1 — 2 hetero-atoms selected from the
group consisting of N, S, or O, whereby the aforementioned aryl or
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XCONHOR4, XCOSR4, XSR4, XSOR4, XS02R4, SO2NH2, SO02NHR4" SO2NR4AR4, NO2,

XNHR4, XNRAR4, XNHSO02R4, XN(SO2R4) SO02R4, XNRASO2R4, R4 S whereby two
substituents of R2, when they are orthogonally standing to one another,
can be linked one to the other in such a way that they build together

met handi yl bi soxy, ethan-1 ,2-diyl bi soxy, propan-1,3-diyl, butan- 1,4- diyl,
R3 a rest selected fronlthe group contai ni ng hydrogen F, d, Br, CH3

C2H5, CF3, C2F5| OH, OR4, NHSO2R6, and NHCOR4, whereby R4 and R6 have the

meani ng giver, ,ﬁ&lwh Oﬁﬁﬁ k| ndi yl ,
( COab- Alkandly gé@dea andi yl ég\ Jﬁ‘ﬁ%\%ﬁ&m y|n
five- menber dydlhreamfjﬁhefullogmgsmsbtwats be one ring link, one N, or one O,

and in one siﬁ(- o? seven- nenber cydoacryl ring there can be one or two
ring links N, 'éﬁd br one 0, wher eby the ring hydrogen can be eventual ly

repl aced withy oﬁ‘k t)(]UH‘ (ioﬁoﬂ;-lp&nxyjoo@néreb i n the above nentioned
p @Hﬁ X y

al i phatic chains carb bon,at oms can be exchanged w th

0, NH, NC, - ?‘Q@ﬁy XCN@”@ANQHQQ]-‘I)R“BXQ(N@&@OE&)BN ed fromthe group
cont ai ni ng W l@bﬁd ﬁnq(é@yﬁﬁﬁﬁ X |gvery one is
linked to a Catom’in ﬂe A ONouz|b, |-rieliy the rests E‘Fg)nd’ R5' can be
sel ected i ndmumm&mosnaé 38 another in accordance with the neanings
gi ven bel ow, ¥e) g{%ﬁ @?gv 3 @ s R4, R4 , R, RS,
and Ro have PR ATIB M teOH TR OHEe. SRENER SagR:

NO., XNHR®, XNR*R*, XNHSO.R*, XN(SO.R*) SO,R*, XNR*SO;R*,

R4

whereby two substituents of R?, when they are orthogonally standing to

one another, can be linked one to the other in such a way that they build

together methandiylbisoxy, ethan-1 ,2-diylbisoxy, propan-1,3-diyl, butan-

1,4- diyl,

R®  arest selected from the group containing hydrogen, F, Cl, Br, CHa, C.Hs,
CFa, C.,Fs, OH, OR*, NHSO;R®, and NHCOR®, whereby R* and R® have
the meaning given below,

A Ci.10-Alkandiyl, C, p-Alkendiyl, Co.10-Alkindiyl, (COos-Alkandiyl-Cs -
Cycloalkandiyl-Co.s-Alkandiyl), whereby in one five-member cycloacryl ring
there can be one ring link, one N, or one O, and in one six- or seven-
member cycloacryl ring there can be one or two ring links N, and/or one O,
whereby the ring hydrogen can be eventually replaced with C,.5-Alkyl or
C,.a-Alkanoyl, whereby in the above mentioned aliphatic chains one
carbon atom or two carbon atoms can be exchanged with O, NH, NC, 5-
Alkyl, NC,_s-Alkanoyl,

B a rest selected from the group containing COOH, COOR®, CONH,,

CONHR?®, and CONR®R® where every one is linked to a C atom in the A
group, whereby the rests R® and R* can be selected independently of one
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R4 and R4' the sanme as it was given further above, R5 and R5, both are
rests i ndependent of each other and selected fromthe group containing

C, _6-A kyl, C2_6-Al kenyl, Cgs-Alkinyl, whereby one C atom can be exchanged
with 0, S, SO SO, NH, NCl1 _3-Akyl, or NC, _, 3-Al kanoyl, and further
(Co- 3- Al kandi yl - C3. 7- Cycl oal kyl ), whereby in one five-nmenber cycloal kyl
ring there can be one ring link ring Nor ring O, and in one six- or
seven-nmenber cycloacryl ring there can be one or two ring |inks each one

whore appl i odoRg i R8Ty B S/ mEdRgbs Bt AT G Eer  wi th

where appl i caab
(C1. 3- Al kandi yl - Phenyl ) and (Cl. 3- Al kandi yl - Het eroaryl ), whereby the

het eroaryl group is a five- or six-nenber group and contains one or two

hetero atons ‘sel ected fromthe group containing N, S, and 0, whereby all

above nentioned al kyl and cycl oal kyl rests can be replaced wth one rest

sel ected fromthe group containing CF3, (2F5, OH, 0- Cl 3-Alkyl, NH2, NH
C, 3-Al kyl, Nharebgintheabeye resis the resig RyiB2 R Nf‘a:i argl R” have the

Al kyl) (C1_3- I rg@q—ﬁ d COO CL. 3-Alkyl, and all above
ment i oned phwgﬁﬁeq%t l’oaerry: groﬁgﬁs} can be replaced with up to two
rests selected fromthe group containing F, d, Br, CH3, C2H5, OH, OCH3,
OC2H5, Vﬁﬂélﬁ\g@l—@) 2, CFg C2E5 rr]t(lj'l SO%NHZ and/ or can carry an anel |l ated
met handi 1 28 Soxi’® M&aH r‘ﬂaf,@-’%n& NGl 88%¢F gr oup, or R5 and R5' can build
together with the amd N atomof B one five- to seven-nenber saturated or

unsaturg:_t‘éed heterocyclic ring, which can contain a further Nor 0 or S
at om andAwant R’ beth ase rests ixdepgndent\gf eackcother apd pelected from the group

(€02 A ka8 o, ML DA SN gy saions . o
five- or si benexchangedwithi@ $E0505 NN +Alylh et NG, aftkapogel ect ed from
the group coptal Rha%dys-Alkardlyl-C2,-Cdodii, WerbBinP o We-Alhdlst er oary!

cycloalkyl ring there can be one ring link ring N or ring O, and in one six-

or seven-member cycloacryl ring there can be one or two ring links each

one ring N and/or ring O atoms, whereby the ring N atoms can be

substituted where applicable with Cy.5-Alkyl or Cy.a-Alkanoyl, and further

with (C,.a-Alkandiyl-Phenyl) and (C1.5-Alkandiyl-Heteroaryl), whereby the

heteroaryl group is a five- or six-member group and contains one or two

hetero atoms selected from the group containing N, S, and O, whereby all

above mentioned alkyl and cycloalkyl rests can be replaced with one rest

selected from the group containing CFa, CoFs, OH, O- Cy.5-Alkyl, NH;, NH-

C,.3-Alkyl, NH-C1.5-Alkanoyl, N(C_3-Alkyl)2, N(Cy.3- Alkyl}(C1.3-Alkanoyl),

COOH, CONH,, and COO-C,_3-Alkyl, and all above mentioned phenyl and

heteroaryl groups can be replaced with up to two rests selected from the

group containing F, Cl, Br, CHs, C2Hs, OH, OCH,3, OC2Hs, NO2, N(CH3) 2,

CF3, CoFs, and SO;NH; and/or can carry an anellated methandiyl-bisoxy

or ethan-1,2-diyl-bisoxy group, or R® and R® can build together with the

amid N atom of B one five- to seven-member saturated or unsaturated

heterocyclic ring, which can contain a further N or O or S atom and which

can be substituted with C,_4-Atkyl, (Co.o-Alkandiyl-C,.s-Alkoxy), C1.4-Alkoxy-

39



groups can be replaced with up to two rests selected fromthe group
containing F, d, Br, CH3, C2H5, OH, OCH3, OC2H5, N2, N(CH3) 2, CF3,
C2F5, and SO2NH2, or they can also carry an anell ated et handiyl - bi soxy or
et han- 1, 2-di yl - bi soxy group. 8. Application of benzim dazole in accordance
with Caim6 or Claim7 characterized by the fact that R3 is hydrogen and
Y - Ais C _s-Al kyl enoxy. 40

carbonyl, amino-carbonyl, or phenyl,

R®  aphenyl or heteroaryl group, whereby the heteroaryl group is a five- or
six-member one and contains one or two hetero atoms selected from the
group containing N, S, and U, and whereby the phenyl and heteroaryl
groups can be replaced with up to two rests selected from the group
containing F, Cl, Br, CHs, C;Hs, OH, OCHjz, OC,Hs, NO,, N(CH3) », CF3,
C2Fs, and SO2NH,, or they can also carry an anellated ethandiyl-bisoxy or
ethan-1,2-diyl-bisoxy group.

8. Application of benzimidazole in accordance with Claim 6 or Claim 7
characterized by the fact that R® is hydrogen and Y — A is Cy.¢-Alkylenoxy.

40





