;e3e-&& *Xt*,6,T-Y Mcroglia Inhibitors for Interrupting |Imune. Reactions
Medi ated by Interleukin 12 and | FNY The invention pertains to the use of
mcroglia inhibitors for the manufacturing of a nedicati Hmwmmml n i Bi bits
the i mMmune reactions nediated by interleukin 12 (IL 12) Ilm mm“" n-vy,
and its use for the treatnent of inmmune di seases nedi ated by, {,&ells and

inflammatory reactions that are not nediated by T cells. The i mmune system
i ncludes a nmultitude of cells and ti ssue corrpl exes, whi ch conmuni cat e anong

t hensel ves mainly throu h o ubI ents L’EI S k wn .t hat many i mmune

di seases are tri ggMe@o Qr% fruphlgg T”HBP §aR0RS agents, as, for

i nstance, the cytokines (N)(Q ﬂfbr@%i(fnnﬁf‘ﬁ P, Rev. | munol . Z: 145

-173 (1989 Street and Nbsnﬁ%%ﬁﬂ A@EB . b 171 177 (1991 ); 1 a,-. h1 1
111....1.nnnn/nn\.11~-11t__~U|eyWaI ~. lin.
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to a certain role of interteron gamma and interleukin 12 in the

pat hogend®) anadintetfieroau enditange fordbaseatmentrafimmunel diseagesdaedigiedt i on

di i t di at ed
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For instanc e over production of interferon kﬁam can be respon5| bl e for
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Biol. 22: 708-713 (2000); G ohnmann et al. . I mmunol . 164 4197 4203
(2000); Muraille et al., int. I|nmunol. 11° 1403 1410 (1999)) I L-12 play
al so certain role in inflammtions w th pathog ms (for1i

i nstance, eclanpsia) that are not clear for nomwmmﬂ t al., J.
Reprod. Inmunol. 47: 121-1 38 (2000); Daniel e ( Reprod

| mrunol . 39:376-380 (1998)). Besides interleukin 12%4434 IFNY ot her
cycl okines are also ascribed certain role in the pathogenesis of the imune
dlseases and the systenlc |nflannatory 2 reactions},as for |nstance t he
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The activation of the nlcroglla represents a central step in the
inflanmation .,i " ii ,r", +: ".. s +4.", + +.. occurrence .n al nost
a.. uvt~e~ ~erauvE dl JGA JG of a mCeWral nei JuilS SySmm The mcroglia
can remain in an activated state for a long tinme, during which they produce
and secrete various inflanmmtory agents, for instance, reactive

oxygen/ hydrogen internedi ate, proteases, cytokines, conplenent agents, and
neur ot oxi ns. On the other hand, these cause neuronal dysfunction and
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production of interleukin 10 and because of t hat lgy,ﬁe:-f.re used in
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cycl oki nesmdbtoxireniiadsédsidvanmd Q?})WSMGRQAFWS “fikzk dosé résponsetincintibodyand t he
mai nt enance of the Thl cells |fferenﬁ| at i on, The di fferentl ated Thl cells

secret e IRRRPY; for tstange; PKI3 ingy nations) & (KPS AedNTEE MY again t he
MacT ophages 29%4hh;%4ey¢eéﬂxmaoca%l{ogaiéukge Hiof ©: ‘.{)?} 9'2%2001\1%%&9}& regards

particularly the use o e mcroglia inhibitors for t emanufacturlng of a
medi cat i cat al.hAtthrilis Resaligld - 4?1(2@Dﬁhp%mdhetcﬁl Ane hiResoirt Colh Mol Bigd. | L 12
and, res e t n- Tcells and
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product i aviuaile ét dl.2 iranianrh&or. 1‘n1mo4ma‘gﬂ%)mm02wagsaldendrtamereleae wel | as
t he produyction of |IFNY 4 in the T.cell nd_ t o, enhance
the §ndudtiamMmatons it sgtnagenemansrip for RBtance: sURmasIhAABPS! ar o

sui tabl e do4 fhPRow r(ﬁawewa é&fal. ”Qnﬂeﬁr'oaeﬁﬁm%hol\/\/ﬁvcmfiﬂ esgegee)d David he
i ncreased production of t oki nes, for instance,

and I L 1Zﬁalbﬁé1§onﬁepﬁﬂl ﬂ@k?géﬂﬁéﬁgbﬁg @hi ch are not based on’

neur o-i nfl anmati on, autoi mmune di seases, allergic and infectious diseases,

t oxi n-i nduced |nflannat|ons pharnacologlcally i nduced inflammtory

reacti OnSB@sidwintermkmatmmml othegcyradakwes alecalamiscrifddacartdimorole ireact i ons
wi th uncl ear genesis for the tine being | es of jnflamuatory and

aut oi muriBeds §§3'§r0éth%'ﬁ?r6w"%d'§ﬂ$$w Wg’ﬁmp inflasRgt%Y (i nf | anmat ory
bowel diseases) Crohn's disease, ulcerative colitis), arthritis, allergic
contact eczenms, psoriasis, penphigus, asthma, nultiple scleroses,

di abetes, type 4 Insulin-dependent diabetes nellitus, rheumatoid neh I r ~n
‘nnn -~ fnnr~nnlln-~"nnULlind4 ~r +r.~

I 2,



ai ~llrltiS, ~u~ru~-diocaseS canu G-iler v.d|c~ge~ i Go~'c~, uralcS
disease, i iaS iii nGwv S disease, "graft-versus-host disease" and
transpl ant rejection. Exanples of allergic, infectious, and toxin-induced
di seases as well as ischem c induced di seases are: sarcoidosis) asthnma,
hypersensitive pneunonitis, sepsis, septic shock, endotoxin shock, toxic
shock syndrone, toxic liver failure, ARDS (acute shortness of breath
syndrone), eclanpsia, cachexia, acute Vi rus infections (for exanple,

e A AL Rk s
at ho o h

Dt o TR BERNUSTHISHRBE b SeblE. OUE ShoqloR Rt aRe AT Ao R, "oy st eni ¢
i n}‘ I amththrerm%Z)f%: (\I\BBZd:)hBﬁegerr&i\ﬂl afcwbhocky 27! éhrﬁ‘g@@@@ s, i ?] tpe

ecl anpsi or di t

sti rrurrFat %Hén\ﬂvi’ Rt "f“hec' %%' ‘h%%@ ﬁ%@é@xe‘r{vﬁﬁﬁﬁﬁ flgéﬁ%grrﬁespﬁgfog?i aer

activity (1)@)9%t CoRas et 20, Lmeeiceau 78l @998)) hiubalsodn ntdnyt dikeciirolnene activity
of at |east per cent, are suitable to be used as microglia inhibitors.

The bi ol d@?@@ﬂed&'&ﬁ?éﬁ& es of the microglia inhibitors can be shown by neans
of the nmethods that are known to the specialists, for exanple with the help
of the research nethods descri bed bel ow as well as those described in WO
01151473 .Fopdne trealﬂrrwﬁt wf thei disddsesmedistgdi by iLritd id tor sedudng theeaquiteperti es

descri bed ab are the.benzi md for their..tautoneric
and i som?rym\? ‘?rBF' r‘?\iﬁﬁa dés£a§gs }QJ%PIIS a'ﬁfﬁgﬁ)“%ééﬁ‘?’gﬁe%ﬁr%’ﬂeﬁ 'hem t here
are. particularly in the case of long treatment, often lead to interruption of the

treatment.

The 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, Ag-peptide (f-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
. Ap-peptide are described in WO 01151473, DE - reference number101 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,



R An aryl group or a five or six-nenber hetero-aryl group with one or two
het ero-at ons, selected fromthe 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 fromthe group containing:
6 F, C, Br, C(NH)NH2, C(NH) NHR4, C(NH)NRAR4', C(NR4)NH2, C(NR4) NHR4',
C(NRA)N RARA', X-OH, X-OR4, X-OCOR4, X-OCONHR4, X-COR4, X-C(NOH)R4, X-CN,
X- COOH, X-COOR4, X-CONH2, X-CONR~R4, X-CONHR4, X-CONHOH, X-SR4, X-S02,

X- S02R4, S02NH2,. SO2NHR SO02NRAR4' NO2, X- NH2 X- NH X- NRAR4~
X- NHS02RParkinggiisgisRase, 'R’H@:ﬁ@?as%mwd éﬁoﬁtﬁé‘ V\hereby Xis a

conmpound 1S ?Ra(vﬂé%bé’pneﬁéy,?é(mﬁés 3 ks by further under the given

condltlons e Tests R4 and R4', are selected i ndependently from each ot her
and whereby two substltutlons of R when they are cr:hogonal!y standing -

o . S5} &% SRS Bkl e ARG Bl T BARIRER Regoatr
gut ggl & fih@tl(lybuw%uﬁortgé tr@afrﬁ@rttcﬁarmrﬁculégas&sémc%@g%uﬁmmﬁ@sgém

y andi cl. oa .. an enyl , re one
H at om c&fe 5@“%%ﬂt§éﬂcﬁeﬁ5%9 %CWOWWH‘“BP@ %f%r"ﬁﬁ?@q AL 18skNsel ect ed
fromthe C | | rrolidin,
so that - £ orir ¢ 7 Heh By B oiertactBRy e i St e 8O0 RY L0 1 ¢
wher eby tslit_!é &fitsrt canbetreonsst @F}m{/emgu_c! oal kyl , and al kenyl rests and the
het erocyclic rest can be substituted with up to two rests selected fromthe
group containing Co_2Al kandi yl -OH, Co_2-Al kandiyl-OR , Co_2-Al kandi yl - NH2,
g g ﬁ: ta%tglb Wha@"ﬂgen fg&:d?oﬂthéln@Llblggrs]g{:arﬁﬁrﬁesg@oal|a°4nhﬁﬂgfé’|g|ni§:1§fﬁg&l? S02R -
CO 2-Al kamdan;dtroma1EanQ4rﬁNk@ndmduo@aanrodwtlgnAlf mm&qkin TONE20),

Znélnggqr}%lhtichpg%lpﬁha} &&y arwgggﬁy%\e%agtlﬁacﬁ uring o[f)a mé’dmatlondfor 91e five or

treatment of immune diseases mediated by monocyte cells, macrophage cells, or

T ceils, and particuiariy by Thi celis, as weil as of not T cell mediated patho-

physiological inflammatory reactions.

As it has been mentioned above, the T lymphocytes can be divided in CD4
positive T cells (helper 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 helper cells 1 (Th1) and T helper cells 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,, interleukin 2, and TNF ;. 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 mono.phagés/monocytes/dendrites as well as the production of IFN,



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, Cl, 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 - bi soxy group, whereby the pi perazin rest can be substituted
at a second oxygen atomalso with R, , or SO02R , whereby R and R ~

b | ect ed de t h th
T en’t i i T eleand b N e Saa TS EORantdhe i RESR o] HRSFohStbrtdte oo "9°
het er oar yj 1?{ ﬂ\%ﬂnﬂc}éﬁ%(?ﬂ‘ﬁbi%rsta‘?@ sG@étﬁé forah€ FeafrRe R eshriy diseddes, or OUIO

cont ai ni ng benzot hi enyl group or an indolyl group, whereby
t he abovewhm'nalemmBedrbylthqrncreaﬁdmrodwtspnlOf@tytﬂkwe@ras far pptance; bstit | aed

theI ;lrouﬂﬁ:oxm !ﬂ’\tﬁr %’\‘/d&r??gﬁ W@%%{Dm{%ﬁ%gcﬁf'ﬁh%ﬁﬂ | ected from

C(NR4) NH%as UR%HBWIW%MM AuRstRhune disddse; dfdgic 4ndqeIBétious OCONHRY,
X- COR4, NOH) R4 X- COOH,  X- COOR4, X- CONH2 R%\I R4, X- CONHR4,
X- CONHOH, dlseasm tonnsoauceﬂilstb@rnmaﬂso& Npsarmapoieially IgbRee: lamm@ory x_ N

I L L AU e i L A

under thmr@leaegeﬁwdlfdrltbesmdmam@sts R4 and R4', are sel ected independently
from each other and whereby two rests of R - when t hey are orthogonally
standi ng - can be connected to each other, so that they 8 formtogether a

met han- di 188 %Vinil ﬁmw n%l'éiiwhrrhm‘q‘:é)dtﬁeﬁé@@r@ hidnid ipflamntatdrgn- 1, 4- di yl
group, Z%lan?dé@ s or S02 whereb as t he aning that is

gi ven belkswe! Ft@eaaﬁﬁj(lmm@éﬁyéﬁ\é’e' @'Sﬁaﬁ% PWH% iS58 VIR ot her and
| ect ed k l,

(Co- - a1 IR, prue, Mol el alikcdehns, bsgrimieebuireigtsy ustmict ol

(Co_3Al kafrmhrwed—ldiamem wge4msahe~denendi@1t@amt§& mgﬂmﬁa rheurgaiide or

si x-menber  one and contai ns _ane erp. A ele L the group
cont ai ni iy RIS S-URkS: .ﬁcasgﬁd;r‘vmoép%v)tﬂwﬁg r&} %‘Tﬁwé 1:é‘f ér'ag% ,an) “groups can

be each Odigea?débsgraﬁ%m:smdshdlsgaw amrawmce;eeli frCmtho gr C-p
C~t~G-nlr~g ~, ~ G~ !"1J~r"~~-.15y113" rlh~3~v ~vvwi" ~w v 1
“viovl VI 1V 1 11 Wl OC2H5, NO2, N(CH3)2, CF3, C2F5, and S02NH5, and/or
al so can N ERdmMed Bt él'i@bﬂcafrﬁ@ch@ﬁfsWo&ln—ﬁbﬁ@éd’dn@éaﬁsf@e’lwéu asdghemé soxy

group, er aring link can be in a five-nenber ccloakrz ring N or
ring O anddmegi @iseases are: sarcmdosns asthma, hypersensitive pneumonitis, sepSsis,

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.



two ring links in a six- or seven-nenber cycloakryl ring N and/or ring O
atons, whereby the ring N atons can eventually be substituted with

Cl 3Al kyl or Cy_3-Alkanoyl, or R4 and R2" together with Z can build one
si x- or seven-nenber hetero-cyclic, where Z is an atom whereby Z has the
meani ng that has been nentioned above, whereby further the hetero cyclic
ring contains another N, O, or S atomand can optionally be substituted
with a rest selected fromthe group containing C, _4-Al kyl,

Co 3Al kandi y].- C - Al co C, 4-Ak |, Cl 4- Ak b |,
,(Am' nocar %bﬁ,m%mﬁﬁﬂ@/‘fe% ')%’) mp@”ﬁ\ﬂ?‘%@rtSHE‘F'aé'PQ%ﬁﬁgﬁeﬂoﬁ?g%t of each
h g .  fur ; i : a, Br, 9
O O Peie BENERR At i OF e AikFoa R o BRNbP1Cee AADRER el
CONHOR4, afiRdhibiioRef tHe0@RdRin SA2INHRY, of 30 2ed<sR30 p80 24 Bre-suilddis toNbdusddHR4,
NRAR4A~, NHSO02R4,. NRA4SO2RA= 02R6, NR4S02 NHCOR4, . NHCOOR4, HCONHR4,
and R4, @ﬁé?'&&ﬁ"?@'?'g%'?ér WQ%C%?QF&P%S gghe %C@Ql'éﬁr%tqrﬁﬂﬁrﬂ)gﬁdent ly of

each ot hgho@AbyafRsaisibfte infethbds RRBIMSoWN RS thalsPebiaisid, forekampicbel ow, A a
group selected fromthe group containing Cl_10-Al kandiyl, C2_, o- Al kendiyl,

C2_yo- Al Mithdhg ihelpsefdhe cesearal methndsl desgribedPelowaswalipg thoseo 3- Al kandi yi ) ,
v~hsrebydggcrpd’é% 'HWQGM%HH’QFI r CyCloaCryl ring there Can be One ring-1link
ring N or ring d and 1n one six- or seven-nenber cycloacryl ring there can
be one or two ring links - ring N and/or ring O atons, respectively,

wh b I N. . . he, ! t ual | ith C~ 3-Al kyl
&L ki aBbR RicradialBhBAS R heatrSBedaR deptiobeaimbede’ ¢ ot om
can be exgdpasEfiokizblbsth féhhuldt Snd thefd tMitométic dnd idoekiafsnils afl wher eby the

al kyl or the cycl oal kyl groups can be substituted optionally with a rest
sel ect edSBif®m t he group containing = O OH, OC, 3-A kyl, NH2,
NH C, _3Al kyl, NH C~_3-Al kanoyl, N(C~_3-Alkyl)2, and N(C, _3-Al kyl)(
Cl_3- Al kanoyl),
Formula (1)

R® N

R® ()

B-A-Y \

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:



B a rest selected fromthe group containing COOH, COORS, CONH2, CONHNH2,
CONHR5, CONR5R5~, CONHOH, CONHORS5, 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 O, NH, NR4, NCOR4, NSO2R4, and NSO02R6)
whereby the rests R4 and R6 have the neanings given |0 further bel ow and
where anong the aforementioned rests the rests R4, R4~, R5, RS~, and R6
have the fol Igméa%émsani ngs; Anmong themthere are: R4 and R4' each of them

is arest ind nt of the qther and, selected fromthe group containing

CF3, C2F5, Cl ﬁ\'%w,ﬂw&ufﬂ k@ﬁW),N 4_3-(1‘4[\'5@ W%’%)Nﬁﬁ )
B Tcloal kyl ), whereby in one five-menber cycloacryl

AV

(Co_3- Al kandi (N 1
ring there caX-@d, ¥R, XQAGR RPNHBY, ring O and in one six- or seven

nmenber cycl 0a¥:GOR?,i %G (INBEHB*can be one or two ring links - ring N and/or
ring O at oms, X+GN6GOOH| X-CODR ‘e KyCONE.r XrQONRARYY-COMHBE event ual |y
repl aced w t hx@QORHAHKYl or C~_3-Al kanoyl, R5 and R5' each of themis a
rest independgnt pf the other ,and selected fromthe group containing

C~-. 6- Al kyl , A aPkaRpl X-SPaf'C2_s- Al ki nyl, whereby one C atom can be

exchanged : vi SB @42 SSOQSQ’-IRS%O NRR4 NC _3-Al kyl, or "JCL_3-Al kandyl, and
further in one fiveé-nefber ’%yc oa4(:r4y’ rin thre can b§ one ring-link ring
N or ring O aN@2j X-Nithe XsNkIR oX-PﬂB\FéanNHﬁg}zﬂcyENﬁ(S@zﬂ ring there can be

one or two rig,h s N Aand InNg4 tonms, respectively, whereby
the ring N [ BNHGREP, x-Neadi® P@"'Bg&f'\é@gd th C_3-Akyl or

E:i _3-?: tangyl [lqé\nd furt helr)vvi ;[/\E (Co_3-A kﬁndi yl -Arlyl ) and f

Co_3 andi y| - Het er gar , er ete yl. group. i ive or siXx
menber one an/hessRy. ﬂ%XGHE‘DSPn?mhﬁ'g?)GL%rtéﬁzé'éﬁpeﬁ’g%%byﬁwmqrhe group
containi ng N, yierdhé ghen\HaRERIBYS td redtoneamIR OaRsdédyy and cycl oal kyl
rests can be substitited with up to two rests sel ected fromghe group

cont ai ni ng SFBdegaiBNtigionpeanh athar rRpd whergby g substitutiprs pf R’ —

N C, 3L Kanoylen MG o pibddly =AM Emedie) 308K oer B OOV,

and C00-C, 3- a af orene ned aryl a eteroaryl groups Can
be subst it ut etthanthely fopn tagetiver a metransdiyletsed - f etbantib@ diyl-bispxgont ai ni ng F,

Cl, Br, CH3, C2H5 . . NO2. N(CH3)2, CF3, C2F5, d SO2NH2,
and/ o; can al B%’pég?1$uymé%iyg@y'n¥PH%’n iyl 2bi SOXy or o

et han-1, 2-di yl bi soxy group, or R5 and R5' together with the am d N atom of
B can build a five to seven-nenber saturated or Tg@gturat ed heterocyclic

ring, which 13restsgiecieshiramine SERuURFONRIBING- il e sk i dre- e repl aced

with C _4 Cycloalkyl), and Cs.6Alkenyl, 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.o-
Alkandiyl-OH, Cq.>-Alkandiyl-OR’,
Co-z-Alkandiyl-NHg, Co.2-Alkandiyl-NHR’, Co.»-Alkandiyl-NR'R”,
Co-2-Alkandiyl-NHCOR’, Cqy2-Alkandiyl-NR” COR?, Co.o-Alkandiyl-
NHSO3R’, Co.o-Alkandiyl-NR’SO,R’, Co.2-Alkandiyl-COzH,
Co.2-Alkandiyl-CO,R’,
Co.z-Alkandiyl-CONH,, Co.o-Alkandiyl-CONHR’, Cq.o-Alkandiyl-CONR’ R”,
phenyl, and one five or six-member heteroaryl rest, whereby the



Al kyl, (Cl_4-Al kandiyl-C, _4-Al koxy), C,_4-A koxycarbonyl, am nocarbonyl, or
aryl, R6 a rest selected fromthe group containing (Co_3-Al kandi yl -Aryl)
and (Co_3 Al kandiyl -Heteroaryl), whereby the heteroaryl group is a
five-menber or a six-nmenber one and contain one or two hetero-atons
selected fromthe group containing N, S, and O, and whereby the aryl and
het eroaryl groups can be substituted with up to two rests selected fromthe
group containing F, Cl, Br, CH3, CH5, OH OCH3, OC2H5, NO2, N(CH3)2, CF3,
C2F5, and SOZhIHZ, and/ or can carry al s% one anel | at ed net handi yl - bi soxy or
et hani, 2- di yl BRI TEPLERNIAIRS 09RQr o heleiesiorme selesteddirm thr BEWPRA or ~ R6.
Such benzimd i | gak .nH i t tituent
B-A-Yis i nkgﬁq?glﬁg’ %’t éhdégivﬁegenwg?f‘tﬁ ﬁ'rem%é)r?zep%y\%*adz;@leeﬂﬁé?@gagr esent

i nventi on i nclestieearmbe substitgied|witii eaitd waliegtsssdledted draim theggouplthatas esters

of the afore I 0 nd pakt,i r ci d~sal f trogen base
of the benzi gﬁ@ﬁé@‘r@'?&gr%%@%ﬁ%c@@@a@?@ﬁw '9923}\@'&5@3@?& i nventi on,
further the s@Lisanll ChuNHABRAEG/r aiodmNOdariyen BREliNEGd MeBsaridiyl deggxydance with
the present invention with bases, and the esters of the carbon acids of the

derivatives adf %E'PP'1a%’d{yllrebi%@?ytﬁfﬁ“&c‘i‘"&&r?bm%wpﬁwi'ﬂ@ﬁ g@ber om car bon aci d
derivatives, gyamhiahLyaleBohd Bhfim A6hsTWRT, BisROPS0IRAazol €
derivatives can s ow one c7hora e center or many chorale cen ers, so that

t he conpoundswberebyFpend Rncambg selastast independently Deaclvnthenirds of Fornul a |

can al so appe [S ereg: | s, or geonetrical isoners. The

i nvention con%]["i"?@%'@ﬁ&@'vﬁﬁ mS%é@pgggeﬁggﬁ%?rsbei%WEand Z-isoners, S- and
R-enanti oners, diastereoners, razemates, and m xtures 12 of those,

i ncl udi ngzt heééytomsr conpounds. All these isoner conpounds are al so when
this hasPnot HeBn— &RV greby osadiveer sxyme NEIREPRIYLGOUP HY It ONE §fr esent

| nventi on. Theyd RRBR-ateind $616Re8 AP AP EohBIinERAB! bATR G OF B/ Z
isomers using the traditional nethods, Qas, for 1nstance, crystallization,
chr omat ogr aph§enzsthigaylgreun aman siolyrBeoupewberhvthe gbove shartienedagyl cont ai ned
in the benzi n)\ Qvl Sn r- 4: 3 cAh&it [ lutri Ofln - Cad - HﬁL " r:al at ons
and can cont af'ﬁ?%‘ﬁ'g“b’g gé\%ﬁé‘é’%{gFSE'é%B%b T he“'ﬁfa%%’ﬁ%‘i gﬁsgérr?é “z‘if’é&%%véen (O,
ni trogen (N),ofeeathuathénseléSed frSonthegranmpestaindget er oaryl groups are
pyrrolyl, thigen L furanyl, imdazolyl, thiazolyl, isothiazolyl, oxazolyl,

i soxazol yl, pyr &ryl , pyridyl, pyrimdinyl, pyrazinyl, and pyridazinyl.
Wien t he heteg H NPBNBIRE, CarH)NRHR, GIN H, NG R#s | i nked
through a C at %H?qo %ﬁ Bgrti cul g\ﬂ )N atomcgf Fﬁ%\é {)tetﬁ(zi mp?jgzoi e structure or
to the substiNRINA I:?especti vely. As aryl rests can be consi dered above
al | the phenyk digsksoRDHR-ctde! bheotamry! rests. The aryl rests and the
het ero-rests can ’bg connected in an arbitrary way to the benzi m dazol e base
structure or X&QRoHEANGHRD, fro exanple as 1- or 2naphthyl or as 2-, 3-,
or 4-pyridiny. 3 I g iQ b G § in branched
chai ns. Exanp ec'zsﬂ’?? Cﬁ%r Xg(regﬁ g@ﬁ&h&@@ﬁ%l C’b?%}ﬁﬂﬁyl , 1 so-propyl,
n-butyl, sec-X«&EQNHQHert-butyl, npentyl, sec-pentyl, tert-pentyl)

neo- pentyl, ng eC, , heptyl, octyl) nonyl, decyl. Also the
hi gher - | evel %%éﬂgﬁ@%’%@%{je both the linear as well as the branched
al kyl groups, sasNHE,BOsNIERD! SO.NREhyl hexyl for octyl and 3-propyl - hexyl

for nonyl. Pertluorated al §4I s are preferably CF3 and F5. The al kenyl
groups can beNOa, X¥Ha, X-NREE nX-NR"R n XodNEH&ERBG XMNR$DRexanpl es for that in

t he. sense of kh@ﬁ@bﬁ??ﬂ%ﬁ@b@ﬁi SOINACSNNME"Yhg 2- Propenyl, |-Propenyl, 2
R4
Whereby X is a compound CH,, (CHy) 2, or CH(CHj) 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



13 bn " J butenyl, I-Butenyl, |I-Methyl-1 -propenyl, 2-

Met hyl - 2- propenyl, and 3-Met hyl -2 propenyl Akenyl rests. The al kinyl groups
can be in strait chains or in branched chains. Exanples for that are:
ethinyl, 1-Propinyl, 2- Propinyl, 1-Butinyl, and 2-Butinyl. Preferentially,
t he cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycl oheptyl
(corresponds to C3.~-cycloal kyl), respectively, are to be understood under
t he cycl oal kyl groups. The foll ow ng conpounds can be nentioned as an
exanple of a saturated heterocycglic ring with one or many hetero-atons:

h
Pi peridin, Pyf?8l 0geHer fdpeiiRpiviiiswy:, %%H@-ﬁiiw,-biﬁ%ép%ﬂaﬁﬂ 3-diyl-

Hexahydr oazepigppagnehldi C et hy! - norphol ; n, ~,-Phenyl -pi perazin,
and h", et hoxymet ﬁ% - pyr rlﬁl%“lirgdlljrg whereby the linking with one of the C atons
close to the ring can take place through the eventually available N atons

of the ring. xandiLyL- endi yl Jkindi yl, and | .oal kandi yl rests,
whi ch ar rrenm_gr(\ﬁ%i ?ﬁ lﬁhqu%ﬁ%’ivg?fxa@éélr FB?ME"GHQW t%tésgﬁf?é' neani ng as
the Al kylen, pkieanyl en, Al kinylen, and Cycloal kylen. As far as the nunber

of the contained C atons in the general fornulas of the alkandiyl rests is
gi ven and when this nunber is assigned the value of 0 as the bottom range

limt, thisagd gandpyl, pesls 4 gsdt fho%’ﬂ}(én&é"’}‘ﬁ%f'?r?é oﬁgpﬁﬁgggﬁﬂﬁrfrﬁrtﬁgéml e, the

fol |l owi ng conpounds are naned as al kane, al kene, an
al kandi yl in grauprthgbeontaingi n or in branched chain with one and up to eight

oM, o xBTS YanE L g abans g R and Y
2oty but and g ey b bt ANl o e Releroa andi 1
2- Met hyl pent aSEﬁyuPI is adivetaras BRI Ope and Gostaing ene ARy Belere-aiamsinds. 14

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

selected from the greup containing F, C!, Br, CHj, C.Hs, OH, OCHs,

OCzHs, NO2, N(CHa)2, 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 one 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 Cy.s-Alkyl, (Co.s-

Alkandiyl-Cy.3- Alcoxy), Cq.4-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,



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 O NH, N-Cl1_3-al kyl, or NC, _3-al kanoyl, whereby the
exchanged group is separated fromY by at least two C atons. Wien two rests
st and orthogonal ly, they can build a common ring with the nei ghboring
aromatics. i . igh the V, O or S atons are linked to

ol efinic or a@fﬁ@ ﬁ@@&'@@bﬂ@%wmi ons or in which several N, O S, or
hal ogen at onms omyg* | i nked to the sane aliphatic C atomor in which the N, O
or S atons are i medi atel(g gonnect ed to each ot her, are excluded so |ong as
these connect CORLQPH, REIOR% FONHy) GOMHR W EONHOHe particul arly nentioned
functional grﬁgﬂg @F“ n the hetero-aromatics. The physiologically

conpati bl e acrd sa on nitrogen bases of the benzim dazol e derivatives
cor r espondi ng SRS, Sﬁm“pse)glaﬁtsd)ws'@wl-m S®BNRIRt with inorganic and
organi c acids fON exggﬁje ,Lh oxal acid, lactic acid, citric acid,
fumaric aci d, Nﬁa efic acid, tartari c acid, phosphoric acid,

hydr ochl ori c f{,’ gwﬁnc ﬂ@EﬂRGSNhF’@BrR@ acid, p-toluol-sulfonic
ane- suI 0 ﬁ 0

acid, and net ni c acl r the generatl on of salts of acid
groups, and p&erG@B MHGOARE AHLONHE ‘dagd Rips, al so the inor gam c or

phyer of og: cal Mefeib PEE FCAR chdRe, L seifbiel MadBRReR Bledinie, and
particularly sﬂréirandandor[mmmshemdmgmhd%reaglkeﬂ fungree Befolw, hy dr OXI de, as

wel | as cal ci um hydroxide, and further ammonia, as well as am nes, as
et hanol am ne, di-ethanol am ne, tri-ethanol am ne, N-nethyl-glucam ne, and

tri s(hydpoxyngidayihp %eleéted'ﬂ%irﬁ‘ld"le Q‘E}Jﬁ%onﬂaﬁwmg 4 L ﬂma\‘\aiyﬁfﬁgmmlv(éﬂo‘?ﬁt and

trivalent alcohols are suitab fornmati on of esters,

particul arly Eheo-Atkineiyioand @draahlbandlwsﬁa pp(yp@ﬁmandwu Qoengmhuh,ol as wel |
as the ethylepge bﬁ/qﬁ lor@e FheBBE! Qi ﬁ‘r.rg%!'r WAL, oycaw tﬁlgﬁé R ARR hge

benzi m dazol es W general Tormu ~n Whi ol fow ngZgi ven
bel ow rests ahlcbrgrrtg@sanldanenersdepeael\wn-memﬁere:aclbaonyhﬂng tHeze fcahlbewi ng

That are i nacpBapio B8 YRk, "M R el e Ozibub eibretiele Mbeitylp” "' °

cont ai ni ng: FtheGhng Bratorﬁ(sl‘dbihfﬂd%ve@(dﬂm&/hsuﬁfaced Gi(tN'ﬂ)MmRﬁ“or C(NR4) NH2

CUNRA) NHRA kﬁﬁﬁ% hereby II'CI]_LG above nqg%?onedcg%ﬁanc chains one% atom N
can be exchanged with O, OH, N-C,.5-Alkyl, or C;.3-Alkanoyl 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-C1.a-Alkanoyl, N(C1.s-Alkyl)z, and N(Cy.5-Alkyl)( C1.a-Alkanoyl),

B a rest selected from the group containing COOH, COOR?®, CONHo,
CONHNH,, CONHR®, CONR®R®, CONHOH, CONHOR?, 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*, NSO.R*,
and NSO.R®, whereby the rests R* and R® have the meanings given

10




CN, COOH, COOR4, CONH2, CONRARA') CONHR4) CONHOH, SR4, SOR4, SO02R4, SO02NH2,
S02NHR4, SO02NR4 R4', NO2, NH2, NHR4, NR4R4A~, NHCONHR4, and R4 whereby the
rests R4 and R4', according to the bel ow nmeani ng, can be sel ected

i ndependent|ly of each other and whereby two substituents of R can be

| i nked with each other in such a way that they formtogether one

nmet handi yl bi soxy, ethan-1,2- diyl bisoxy, propan-1,3-diyl, or butan-1,4-diyl
group when they are standing orthogonally to one another. R2 neans a nono-

I - yclic 5 10-ne
ﬁ;t er og)r/;cll e g‘?ﬁh qearllf%bga”g??'ﬁgﬁ g’&‘@%m‘c%%‘@@lﬂwqrﬁlé?ﬁihﬁéeifﬁ&mgﬁcons| sting
of N, 'S, or 0R5V‘h@r§|WR5Hﬁv@fr%rfEF@/ﬂhPﬁxZér‘éhwﬁqSK'Anﬁ’énd%Ieﬁ{%rré/%x rglf oup can be

substituted |ndependently of one ano ree of the follow ng
substituents: F, C, Br, XOH, XORa, XOCORa, XOCONHRa, XOCOORa, XCORa,

L e BT B S ST st S A KB A
SO02NHRa" S02 NRﬂF@grdN@&ontélﬂhiﬁgcpﬂ\BﬁaQ KA 288, - AN ZB%)AI@Q?Rand XNRAS02Ra,
Ra whereby t en they are orthogonally standing to

one anot her, m@%@ﬁ' tallnbu ntso&@'?@ikwné"”&'ﬁ@‘ i enesiivenmg CNﬁ'Q@_Cﬂyhey bui | d
toget her met hﬂﬂﬂ'tb(ér@'c%ﬂ%or?et h?g?ll‘ﬂk ru?%fll' dﬂrﬁ%f@)%d |HroﬂB%5%30r%é9ér¥-l’ but an
gr ou y

1,4- diyl, R3 a“rest selected omth cont al drogen, F, d,
Br, CH3, CZHS_mGED#B?r ayzieacryOrng trae cRRBBARE, oranwd rmmmm, riigeM @byi/oRa and R6
have the m:"amriﬂg @b%%,?gép%\gtively, whereby the ring N atoms can be eventually

replaced with C4.3-Alkyl or Cy.s-Alkanoyl,

R®and R* each of them is a rest independent of the other and selected from
the group containing Cy.6-Alkyl, Co.6-Alkenyl, and Cp.g-Alkinyl, whereby
cne C atom can be exchanged with Q, S, SO, SO,, NH, N-C,.5-Alkyl, or N-
Ci.s-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 cycloacry!
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
Ci.3-Alkyl or C,.3-Alkanoyl and further with (Co.s-Alkandiyl-Aryl) and (Co.s-
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 alky! and cycloalkyl
rests can be substituted with up to two rests selected from the group
containing SF3, SoFs5, OH, O-Cy.6-Alkyl, NHo, NH-C;_3-Alkyl, NH-C;.5-
Alkanoyl, N(C1.3-Alkyl)2, N(C1.5-Alkyl)(C,.5-Alkanoyl), COOH, CONH,, and
COO-C,.3-Alkyl, and all aforementioned aryl and heteroaryl groups can be
substituted with up to two rests selected from the group containing F, ClI,
Br, CHs, CoHs, OH, OCH3, OC2Hs, NO,, N(CHa),, CF3, CoFs, and SO.NH,,
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

11



A Cl_io-Al kandiyl, C2_10-Al kendiyl, C2_1lo-AlKkindiyl,

(COo_5- Al kandi yl - C3_, Cycl oal kandi yl - Co_5- Al kandi yl ), whereby in one
five-menber cycloacryl ring there can be one ring link, one N, or one Q
and in one six- or sevennenber cycloacryl ring there can be one or two ring
links N, and/or one O whereby the ring hydrogen can be eventually repl aced
with C1 3-Al kyl or Cl_3-Al kanoyl, whereby in the above nentioned aliphatic
chai ns one carbon atom or two carbon atons can be exchanged with O NH,

NC, - 3Al kyl , NC, 3-Al kanoyl, B a rest selected fromthe group contai ning
COOH, COORS, caieentainchpgtker M og Coatarsamd whichrGandveraplaned With Cimked to a C

[ he A , h R5
e B MBI MG SR et i

i ndependent |y I'n ac heani ngs ven bel ow,
17, Y O ahdgreby in the above rests the rests R4, R4~, R5, RS~, and R6
have the foll owi ng neanings; there they nean: R4 and R4~ the sane as it was
given further above, R5 and R5~ both are rests independent of each ot her

and sel egffed hrrash ddieeted REM B Al Eortalk !slsmkan&gu-_&%ﬁldfe@rm' )
C2_6- Al ki nyl , whereby one C atom can be exchanged with O S, SE), S02, NH,
N-Cl_3- Al kyl , AdtandiyEieteroanyl noherebyibe haterersy! group is a five-member or a

(Co_3- Al kandi yi, - T ; Felgy i 1 [ VE- cycl oal kyl
ring there ca%axbréé%qﬁge&ﬁéng% F%Jﬂt)é“rnlér‘l%be or *é}ﬁébnaomas’n%lléﬁggg@ms%éor

seven- menber gyaipozntaihingiN @, tamelr@, arahwherebyehearyl and hetggoaiyhgimupach one
where appl | ca6FB BPRRLIE Wil Gh Tivaost selRaRg o BRiPUPERBIAMFG h
(C,_3- Alkandi 7| CRIBIgH, G4, OH, GCALIO0GHY NOLNRCPRLYCF, GRS &y t he

het er oar yl groggp is a five- or six-nenber group and contains one or two
hetero atons SE:NEkeaNd/piofan srENGRAIsa ONE GRehater meethandiyl-bisexyor gihaneby al |
above nenti oned,_gl ky: cloal kyl rests can be replaced with one rest
sel ect ed fromﬁ%@bg'?“%%%"@"ﬁ%"ai ning CF3, C2F5, OH, O C~ 3-Alkyl, NH2, NHC,
_3-Al kyl, NHC, _3-Al kanoyl, N(C1 3-A kyl) 2, N(C1 _3- A kyl) (C

_3-Al kapgyl ), A0CH  CONH2 gngﬁcqgr 3- Akkyl, and all above nentioned
phenyl and Wﬁ%t%roawgrp‘d?éc%h'ﬁg' %‘aﬂ‘% 'ercé‘éloat‘e'd wWith up to two rests sel ected
fromthe group containing F, CI, Br, CH3, C2H5, OH, OCH3, OC2H5, NO2,
N(CH3) 2 . C2F nd S02NH2 and/or can carry an anellated _ .

et hahd! SUCBPEBRTIG2ER Hemvavos a4 PaRrEgh BRSNS GUBREUERUERSY i an bui | d

t oget her |inkddhd the 6APdditldnadi #me BénBmiiofd. ve- to seven-nenber saturated or
unsat urated heterocyclic ring,~which can contain a further Nor Oor S atom

and which can be substituted with C1 _4-Al kyl, (Co_2-Al kand iyl-C, _4-Al

KOXy) '+ @h¥ préseth iftRAYGRIRRAISES al D RRiSE5BARY dige Xibi® BERY he wif 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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R6 a phenyl or heteroaryl group, whereby the heteroaryl group is a five- or
si x- menber one and contains one or two hetero atons selected fromthe group
containing N, S, and U, and whereby the phenyl and heteroaryl groups can be
replaced with up to two rests selected fromthe group containing F, Cl) Br,
CH3, C2H5, OH, OCH3, OC2H5, NO2, N(CH3) 2, CF3, C2F5, and SO02NH2, or they
can also carry an anell ated et handiyl -bi soxy or ethan-1, 2-diyl - bi soxy
group. R3 is preferably hydrogen. The grouping Y - Ais reproduced in a
preferabI? iq&%e ntation form by neans of a Cl.6-Al kyl enoxy group, which

i s |inke® PN thedautomer dompaunge A thesaisprogr commundsiare Fhe
inventio v : C 1 , i gntai n one
or ot & g iheh s HH PP Dot ok IR BB oty BN o8N PasBRL o i or
subst ancérventing. pheisemes mikitigs carabs undonk ints peantionsdry ¢E/Zdesmess ti ons of

t he i nventl : tured i.n the known s,Wwth the customary solid
or |iqui c&fs E:%Fera%'stﬁgr &%@@?SOQS’JPT Wﬁ?&engé{ﬁt\éﬁégt'%IthW?ngarPé’chst onary
phar macesaltdaimationt. t echnol ogi cal auxiliary materials according to the
desired nethod of admi nistration as well as with a suitable dosage. The
preferred preparations consist in an admnistrable form which is suitable
for oral; I 3 he L. . I .aperitoneal ), i.
(i nt r avenogmeerant orReaRArE conleiled hAE bBnsm Bzl SLBRFES 6O Such
adni ni st &l &f fiveransiasteudtunal atoarspared tarbtartain drid ontveltHetére-atomagres, pills,

oy et ableRTL ety s 214 SR EaralEBRes g, 3ha Syitur ) Home sapmietitnoous.
shots, eheterbanyl g@ups Bheprayicttibmg, fakiryl imRia2eRM thibe6IE iddiiigzdipip! ant abl e
formul ati ons ositories. Moreover, the séparate formul ations

s.well gs su . DI , rats

of the dé’?‘%‘é{\’i\?’%azﬁ@oi’ﬂﬁg&"& ovVidd. prinaidiny!, ipvazinyl.cand pyridegiydance with

t hei r waywrdn geérei ! [e=Yg AT t gradual |y
or in a short ti r{dgél@?léﬁbfdl@gﬁﬁgip‘gﬁ Oém%ﬁﬁgt%%ﬂ?%g%@gltgﬁﬁﬁﬁ?s,

t abl et s, atnadethe paghieuiai Ny @ters ob theobenraimidazote sifuchudaionits thessubstituenk e

phar maceyt | ec{gl;ce?par ations can be used. In these cases, the nedications
can be fotnul'ated {'n such a way that they could rel ease the active
substances and deliver themto the body either in a short period of tinme or

to effec epot action so that a |longer |asting and sl ower delivery of
the acti é&%dg?‘éﬁ@@ b@o?ﬂ"&'d&ée‘géh?ﬁ/%'gﬂ‘wnd @ég”e byhaleg theypaRiBwt ai n” al ong
With at reastTiengybess aidiketeerdatbisaianiie Qiheted R &Bﬁfaﬁ?@%y&a cally
conpat i %’teﬁ carriers, for instance substances for regulation o he rheol ogy

of the RefzirpidazQlghase SIyEture 8r 1 ARAtBer@reup Sfiv examplegsnt-sor 3+ cr o

capsul esnaphtf{iCoral3-| §J,%§4-pgfri6 \ates, diluters, binding substances |ike
st ar ch, sugarg sorbit, and gelatin, and further filling substances |ike
silicic acid and talc, lubricants, pignents, scents, and ot her substances.

The corr \ . ffer for |nstance_b an f mxin
the acti oo anphBRubERaitR if3BaR SnanbEr B breintd ShEBS EXdPRE ahakY {nor t -
di | uti nggeypstase Mmetleyl dethyl; ogropy Ligedpromoy pbuty!, maautyl, ealbitying! pyrrol i don)
expl oder s Iige corn starch or al ginic acid, binding substances as, for

i nst anceP®% F@ﬁ'@gny’t%'@'l%[‘WL,”Q"lﬁﬁW@&'ﬂ Xyh §%C'Bﬁ¥lgd3ﬁpéﬂl 9%tk RONYN

car boxymaedyl Aleb the RigRer-ROL KErRGIBAGSS MERAEMRThe |m§apa};w6u%§'tﬂ etat. The

tabl ets can consjst also of many layers. Correspondingly, the dragees can
be manuf B@NGPRY alkyt SroEBsitasn iy exempie. Raethyihaxy foi edtyland 3prapyt-bexydr mal | y
used in fh@opmnuf acturing of the tablets with kernels, for exanple

pol yvi nyl pyrrolidon or schellack, Arabic gum talc, titan oxide, or sugar.
Thereby the shell of the dragee can al so consist of several |ayers, whereby

t he tabl iy L J erjal tio above can be used. Capsul es
cont ai ni ﬁ%ﬁﬁﬁﬁté%?M'égrggt?&%@@én&&ﬁ”ggﬁﬁnuf actured for instance in a way
where the active substance is nmxed with an inert carrier like mlk sugar

or sorbi_tr ance‘ encapsul ated in gel atin capsul es.
he 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, I-Propenyl, 2-
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20 The active substances can also be prepared in the formof a solution,
which is intended for oral adm nistration and which contains as conposition
conponents along with the active benzi m dazol e derivatives al so
pharmaceutically conpatible oil and/or pharmaceutically conpatible

| i pophile, a surface active substance and/or a pharmaceutically conpatible
hydrophil e, a surface active substance and/or a pharmaceutically conpatible
solvent that can be mxed with water. In order to achieve better biol ogical

ilabili f ti bst d f | at ed
28" eyl o BuiFf MRy REDBTDR 2 Ml ARR R Mg i ih o
(3-) or YyreperypARbyréster their derivatives. In the case when crenes,

oi ntnments, 1otions,” or other externally applicable |iquids have to be used,
they have to be conditioned in such a way that the conpounds ~Cuid be

Suppl i ed | L1 LCl. . nt e.for of eparat i on,
auxi liar {/IIh gueil)@ﬁ )g%gg%pdaar:éen %Q'%L’{ %f%ﬁ%fa'ﬁéggp'gxbéhﬁ?g&g%&'ﬁsa ?q%é){olr egul ating

t he r heoltieayarefethingl, reRiiopirtyl, @3 Prepin§lacSuaielyl, wadapBotirsyl. preservation
substances, solution facilitators, dilutors, substances for increasing the
perneation capability for the active substances through the skin, pignents,

scents, FgfefditRIpIAE %9?%@%829%Qélébét%{é%é!%péwg'c?bleﬂéfﬁ, Gt cfbﬂlgh@\af 33/0 ot her

regulators. Along wt ounds, the nedication can conta

active s&@ﬁtmegs tafs-rrayelealiyly yReradinely, desrtothectmdesstiood ughenihe, Band 4
(1953), j -39 J. Pharm Sci., 52, 918 ff. (1963); H.

V. Czetscﬁ-s{:_lpﬁlggﬁ%gﬁ%sj H | fsstoffe fur Pharmazi e and angrenzende Gebi et e;
Pharm Ind., 2,72 ff (I 961 ); Dr. H P. Fiedler) Lexikon der Hilfsstoffe
fur Phar LF?‘zi e. Kosnetik and angr enzende Cebiete, n} or AG

Aul endor fGfAIQWING cogpoyndsrean Ue MantigRed as a0 example of 8 §alIragdi n suit abl e

sol uti oneRfocychE rihg WitNsi odAy RbRE-BRIMS: Fp&idiA! Pyrfdlidi,i on, infusion
solution_ or injectraon solution.” For I_Igarent eral application, the active
subst ancd§trabydratiram Ner@helin, fiperaging Houahydreazapin as wrafidso?.6gi cal | y

Corrpati bl[f?m -H\:Htl-lﬁnhu. H E' JI Yi- |- i |O |&I i ’SGI\ 1 iyi- hi jn La S

sol uti ons i%{ esr{"inﬁ ?ggg gpi“?’qc@s‘%%?%b%’f, '\'ﬁ »}‘(')l'? gﬁspg{gg)ddgr I ”5%’21

parti cul &re §nking with obe af théi Cuatoros clogerio she Bog can gakequlate tradogtstheuch as f or

i nst ance t | . al cohol can be added for increasing the
sol vabi | Ie%r%éﬁyrQ\faﬁéB@O@%gc{rggﬁgﬁm\é&nagan i njectable preparation, an arbitrary
liquid carrier can be used, into which the conpounds prepared in accordance
with the_present invention can pbe solyed or emul sified. These |iquids often
contain eﬁ'&%’&'a dfyérA'?WQ'y 9 GYlpaiapdivk nestsy wichsareynerfignedce- act i ve

agents, [ @eshveHtion WedBfitich, haed e ¥hrAd Bitlanint AHHY RikyRAdARERRER addi ti onal
subst ances, through which the solution can be isotonical ’Idg regul ated. Al ong
g

wi th t heAamgeniandLeyaoalieren-afis Jarsas beruimbertaf e somsingddestamsinal so be
adm ni st ' BRSSi j rated into a
transder ﬁ{af&%rbég%lggwﬁnaﬂéél% thi 'é%ﬁ’gt'%sE%Bg’tﬁg{éﬁ‘g?'ﬁér}‘aﬁgsd@%%’ﬁg For this
pur pose, assignébiing valuneld as tleer bottam varsgeclkimit abiscadpandiyl rest iseafipr m cf a
depot sh or U= | antati on preparation, for exanple in a subcutane
manner . g%%%ﬁ?)trceo g%}%ﬁrgns can be fornulated in such a way that a del ayed
rel ease of the active substance to becone possible. For this purpose, sone
known teﬁgni ues can be used) for exanple self-term nating depots or depots
& 6 rHaRR

function am lMENG serapoYRRSTediasRed ah alkanearlkieR® aert material s
bi ol ogi calidne dear afankig iR s/taraﬁgﬁtléwagwﬂhfﬁéhaqeﬂ eHAPWRA 1on%0{pg' ance

silicone rubber. The bénzi m dazol e derivatives can further I'ncor por at ed
f or per ceighhatomirifen example,dviethodivl, fidhandy, Prapandiyh|Bigardiyl, The dosage of

ot her ¢ AEr BV HEERART PG e (e ARERO) 8 SRR 5 <t rat on, the

ai | rretnt mtm&pmpaﬂdiwdz-mag%tgk@mmi ?—Me@ixlbﬁénﬁyl,@ﬂﬂtbwyﬁu%rgﬁw y- S\ﬁse )
anount s 0 nor.e n , r ra .No_nore an 1\ ng, er epy
t he dosek@yﬂ)%%”‘iwn%'ﬁﬂléﬁr‘éad&g 1a’a§ﬁ'\¥gqeé‘t%ﬁﬂj 2Mgthylgenigngiyl, Sdmi ni st er ed
once or pMetiAPer8ndliMsdeel b9 bRalbYBuLEoBHEN@RI | Yy doses.
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22 Research Regarding the Biological Properties Exanple 1: Activation of
t he Macrophages For testing the substances on the nacrophages/ nonocytes,
LPS-activated THP1 cells have been used. For this purpose, 2.5 x 106
cells/mM were sown in RPM nedium (RPM 1640 + 10 % FCS). The conpounds
prepared in accordance with the present invention were added in
concentration of 5 ~, Mand were preincubated for 30 m nutes. -The
stinmulation of the cells took place during the night at 37 Cwith 0.1 ~g/m
LPS. Afterwards, the medi umwas reaped and the TNFa anount was
gquantitatively determ ned. The treatnent of the cells with the subst ances

prepar ed THy QRQMIQ%%I%H@I Fnrt?stﬁ’élgﬁtetﬂialﬁ Brﬁﬂybﬂ?h%]oegn%lﬁ) V\ﬁtht tt’oon of the

TNFa anount of at”least 30 per cen ion o TNFa and
L 12 Pr zighttG aetormsare-rkandgl mpmwely;raubndnybgroops with doyiblakard mlpwductl on

can be r n [ instance b ure t of the TNFa and the
interl euﬁﬁhgi al!i ﬁgﬁ@ |H°8§\88P;?§é(&% Eﬁ@ﬁﬁgfs'g H‘S(P%Heﬁ‘b"P 1 ceI |'s. For
this pur rm;smuaoﬁs An #Kse ebts1 0@ bl fivd BB aTAn bEPEkcRahb & Gt

Rockvi l | g, mM RPM 1640 Medi um (Life Technol ogies) /10 % F (L| fe

Technol og¥ é‘s s-adﬁﬂ -G pesthanoyl, oderory besaxghanaerbaroup/is separated fe@whol es

flat bo“"ﬁf’b?%“ea%ﬂv&d’éeat&]nﬁte (TPP, Product-No. 9296). The conpounds
prepared i n accordance wth the present invention were adder in different

concentrations and were pre-incubated for 30 mnutes. The prelimnary
dilution te uhst ances rmed in the [ncubation nmedium The
addi ti on \@Fe{] E"EO f%‘%% Séﬁ%é’[@ﬁ@@@ l‘ﬁ?‘%&ﬁ"&%cﬁ SCAMMNIIG IR B 1 at ed
subst anceetghbering ardrh8fics: ﬂhéft@hﬁéctlo'ﬁbeln%hlﬁﬂ‘tl@é VOO 9? Stehﬁmg%iré fink&p
performed d the night at 37 Cwith 0.1 ma L2630 of E.
Col i serd??&é'”&‘irla%b iamaniipld fegmations Wéﬂl%h‘rﬁ%hé%vﬂf@'dﬁ gndf the TNFa
amount  arMyjodePSR6mkiare liviked f?)ethb@aﬁ'fe' ng‘ﬁ'aﬂc Eatorh o |ﬁ I.ﬁ’éel(!

a tormerm ally

quantitatively determ ned. t he neasur enment
avai | abl @tqmis@r&lmmgdlatahecemqmq/tocee&hmtben rar@emaudemsm Idnorasdthese No.

cRt e ¢ GOREFISRE S ARt e iy el el BBt b RekRnd 1 anch - The
obt ai ned gr&Xts ordh tiee heter@amomaticst o t he concentrat| on of the test substance

that is necessary in order to achieve a 50 % inhibition of the maxi num TNFa
and, respectively, interleukin 12 production. In this experinent, the

subst anc ehesgHyiotslid I LoRRiaivleldtia sMts &Y nTRRRA Hakes b%%e%ﬁggéle the
inhibition of IL 12 and TNFa with the substances can
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-sulfonic acid, and methane-sulfonic

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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represented also in the case of using peripheral blood | eucocytes and ot her
conparabl e stinuli. Exanple 3 Inhibition of the Production of IFNy by

Peri pherial Mnonuclear Blood Cells In order to represent the effect of the
substances on the T-cell activation, for instance the neasurenent of the

| FNy secretion can be used. Human full blood was used for isolation of the
peri pherial nononuclear cells (blood taking via Na-Zitrat S-Mnovettes,
"coagulation 9 NC/ 10 m "/ Sarstedt). The enrichnment of the blood cells was

erforned means of thickn radi ent centrifugatjion: for thi r pose,
s it 15 AL VlBERE saierd SE FRau BlgoRolstsopanio taUbSRe B e (Or o1 nor
Cat. No. g3fsfg%hd yﬁi@%lﬁﬁfﬂwgaﬂeméﬂbeeﬁﬁgigu,iiéﬁg%ahera@tﬁﬁwaﬁa t 1000 g.

Thereafter, 15 mM o | ood were added and were ce uged for 10

m nut es atelliasabegthyiemesglyaelrandglyeetv. upper pl asma | ayer was renoved with a
pi pette and the cell layer |ying bel ow (peripherial nononucl ear bl ood
cells) was transferred in 15 m test tube (Falcon) and was subsequently
washed miaytidularysprefdriedldlerthe bBGGMidiNkES Winh 678 foehuhilOR ihigR hout My2+

and Ca2+ t. No. 14175-53). Fipally, the, cel el |l et was re-suspended (1
X 106 oo e falpyinc-oiveit BEPw Tekisiand Wewbs nawd ndependtngseacp cies the

Technol oghRwikdgmealhg: 52400- 041 10 % FCS (Life Technol ogies, Cat. No.
10270-1 06), 0,4 % Pénicillin-Streptomycin-solution (Life Technol ogies, 24
; Cat. No. 151 40-1 06). Every 100 ~I cell suspension solution were

spread omy196hgl | at - hot. L1 - cul. | TPP, P t-No. 9296
e o PP e ol dibup LR Bhs Be subBtil il Bh So s Testd TR 00 of e
prepared in aidepdadart ofieath biher pne aeabeliedieafidnd the\gioapadaedning: di f f er ent

concentrati onE r were pre-incubated for 30 mnutes. The stinulation of
the cells too ’g’ e during a period of 48 hours. Afterwards, the medium

was reaped ang(NARNHENYINMYRMH, H ‘f].’q‘i',t(?(ﬂgﬁ M, deiNeRd. The | FNy
anount was detérnf\rlleq Q(.y usi ng ?ﬁg gu?'laGEN techﬁ%l%g (Ig{IEN | nt ernati onal ,
Inc., Gaither SRGNAVE'yl and). The cal cul ated 1C50 val ue corresponds to the

concentration e d h4s(?@ , Wwhich is necessary in order to achieve
a 50m per cengp-lf’r%i Bi t@?)n 'of "the maxi mum | FNy production. The treatnent of

the cells witBOReC(NOH)Blbst ances has |ed to a reduction of the |FNy
anount of at t pat.] f ~ By using simlar
met hods, the Fﬁﬁ%@‘?ﬁoﬁ%ﬁfﬁ@@“%@‘ﬁﬁﬁ% ZQQMCQQ&M e represented

al so in the cggé ®ORIsEORSpeci fic T-cell activators as, for instance,
monocl onal anfi.- tibadi es. Tabl.e 1 Substancel nhibition of

t hel nhi bition QPﬁBgveﬁg?ﬂ}"Bﬁtl%ﬁ?W Bhel nhi bition of thelL 12 SecretionTNFa
Secr eti onl FNyNBgcReL, M qurtk? aNHEPNHACaRN( 1C50) Acti vation (1C50)12. 2

p. M8 ~ M.3 p,M.75 ~. M2<0. 3. MJ). 15wMD. 11 ~. MD. 16pM Subst ance 1:

6-[[1-(4-Met hw,phenyl ) - 2-phenyl -1

6 [T 1 (4- ot hyl oo 1aste 2 anA H o pBieiiohL B MR ARE el be. i g
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-diy!
group when they are standing orthogonally to one another.

R? means a mono- or bi-cyclic Ce.1p-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 aryl or
heteroaryl group can be substituted independently of one another with up
to three of the following substituents:
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25 """ r Exanpl e 4: Induction of the IL 10 Production by Peripheri al
Mononucl ear Blood Cells The induction of the IL 12 production is
represented for exanpl e through nmeasurenent of IL 10 in phytohaemagl utinin
(PHA) or I|ipoplysaccharid (LPS) sinmulated peripherial nononucl ear bl ood
cells. For isolation of the peripherial nononuclear blood cells, human ful
bl ood has been used (blood taking via Na-Zitrat S Mnovettes, "coagul ation
9 NC/ 10 m "/ Sarstedt). The enrichment of the |ynphocytes and the nonocytes
has been perf gﬁ Py means of thickness gradient centrifugation. For this
pur pose, 15 nf 'H''stopaque 1077 (Sigma, Cat. No. H8880) in 50 m LEUCOSEP

tubul e (G ei nOH,GROR* NROCTHZ XOCORHR‘UXOTFOA* wer e pressed down through
the frit in the tu#)ul es by)(ﬁrjreans of cgntrifug&éi n Eor 30 seconds at 250g.
LGN

Subsequent | y, X6Rt, H(G( , Xe(MOBIFE IXGMNOKARNRUged for 15 minutes at

800 and at e UNg- e £ i i resi due

(pl agma and tmbcgt&gjs m’??@%v&%ﬂﬁ gé(%q)%g{tgﬁé %N out while

themcell IayfeD(G(?NH(j)RﬁeX@ADS{H%‘ynphocyt es and m)nocyt‘les) vvaﬁ 'élransferred to a

50 centri t Qn e washe

(centrifugati e@v%@@%ﬂ%%@gﬂﬁﬁfﬁéﬁﬁﬁz@@i@&ﬁ% at room tenperature)

three tines i NGUMNHR?, RN XNRIEHMA m‘@@ogﬁgrsm}fﬂ, xNR*sEik415) . Finally,
me

the cell pellet, was re-suspended in culture i um VLE RPM ~1640 ( Seroned,
No. FGl415), B % FCS (Life Technol ogies, Cat. No. 16000- 044, |ow

endot oxi n, he | Vit A = 16 kil reptomycin
solution (Li f%@ntﬁoﬁﬁgﬁf@%?’f%wf@fﬁ% ngémaorggﬁgwgrah@g{gﬁbcounti ng by
ol suspens: an SoLULLor Mere. Soread n o8 noles | LAl hattom cel | -cul t ur
ce suspensi pn sol ution were spre Qn - hol es at- bottomcell-culture
pl at e (Cgstar ,90 Wdﬁ?tgﬁﬂq'yg’@?& etiaﬂ'éd’Qf‘gy'E@Q?‘Xr REARany? - fixhbiEe 100 ~. |
triply concentrptgpd, stinulation solution (3 ~.g/m LPS of E. coli Serotype

0127:B8; Sigma, Cat. No. L-4516, respectively 300 ~,g/m PHA-L, Biochrom
KG Cat No. Mb030). The substances prepared in accordance with the present

i nvent i om3wer i l ; I tRi centrated
Isu\l;st alnceIijq sol gtri on : 1d(§§d ggfnfﬁb??y%%ﬁﬂﬁ&@??cﬁuﬂ?ﬁﬁlbﬁhgﬁ% E’gﬂé’el | s took
pl ace at 37 CCimdCH svOEhDRLNHIZORD@nt NHGORS awhergby R*AfriddRWaads, the cel |

culture resid I Zgri\&%h the IL 10 was quantitatively determ ned. The
L 10 concentygeteiﬁg%m\ﬂg e @ér' hed by neans of a commercially avail abl e

ELI SA kit of the conpany BioSource International (Human |IL-10, Cat. No.
KHCO O C),. The, cal ¢ul at val ye of o correspands to the concentration of
the te_st%upsﬁaﬂ%éﬁ‘@ﬁgkyﬁi -Wé’ltf‘g@éx’_ A KaE {6 ow bRV e L 10 _
secretion w t wybahadbiyl-0F MRy, W@f@@ﬁiﬁ-onshﬁ«ew?mnaﬁaow@ﬂﬁ{ged in

accordance with the present invention increase the IL 10 production of
peri pheri al nBYsAgandgrons rdudinierng N, ok grEIQ ad in PREIH-ia51$e¥ent he TNFa and

I'L 12 HD Prodygdihgdt QtioBER RRE et MRBRBHE SavoRiHfkEN, | ahd/or one O,
whereby the ring hydrogen can be eventually replaced with C,.5-Alkyl or
Ci.3-Alkanoyl, whereby in the above mentioned aliphatic chains one
carbon atom or two carbon atoms can be exchanged with O, NH, NC,.3-
Alkyl, NC.3-Alkanoyl,

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

-17



The inhibition of the TNFa and IL 12 HD p70 production is represented for

i nstance through the neasurenent of the TNFa and IL 12 HD p70 in the

peri pherial nononucl ear blood cells stinulated with |ipopol ysaccharid (LPS)
and interferon gamma (1 FNy). For isolation of the peripherial nononucl ear

bl ood cells, human full blood has been used (bl ood taking via Na-Zitrat
S-Mbnovettes, "coagulation 9 NC/10 m "/ Sarstedt). The enrichnment of the

| ynphocytes and the nonocytes has been perfornmed by nmeans of thickness
gradient\pentr'fugation. For this purpose, 15 ml Hi stopaque 1077 (Si gma,
Cat. No. FB886§ in 50 mM LEUCOSEP tubule (Geiner, Cat. No. 227290) were
used and were pressed down through the frit in the tubul es by neans of
centrifugation for 30 seconds at 250 g. Subsequently, 20 nml full blood were
added and cenwherelyein the abewe rastathesests BHGR*g RinB® aand Rbhatethzer at ur e.

After the centtf.) i esidue (plasma and thronbocytes) was renoved
wth a pipettBﬂQ&@%?hkgawggnﬁe&%ﬁmyﬁae Il layer |ying below (lynphocytes
and nonocytes) was transferred to a 50 m centrifuge tubule (Falcon) and
was subseguent |y shed (centrifugation every time for 10 mnutes at 250 g
and at r ﬁ’ﬁeéﬁpéﬁgﬁﬂmast'h?”@é givengdyrther 2kAveur e medi um VLE RPM 27 1640
(Seronmed, No. FGl415). Finally, the cell pellet was re-suspended in culture
medi um VLE RPM _ 1640 (Seroned, No. FGL415), 10 % FCS (Life Technol ogi es,
Cat. No. REGmERDAeth Atavestaivtenentenhobeacicothenamtisdlebiadrirons éheéCyroup0 ~, g/ M

penicillin/st Ty Chn thon,(Life . Technol ogjies, Cat. No. 15140-106)
and after cel Fg@%&chg’ j6 WVR%A%P“N(H%gz\ﬂﬂﬁ‘ﬂe‘%%ﬁemions Gaomgantio 3 x 106
cell's. Every be@xchangetd with O, Sy S8 1500 NH; N-TY L AKpMesraN-SRY, %ﬂar‘?cgll%‘ hol es
flat- bottom cel#- ulrt( ref\ﬁﬁl ate (Costar, Product No. 3595) Adde

Nye-3"0th

{ ) 9) . ed to every
one of them wBPd appy-Condeysiaalityde Woerahy inonerivesnemben (3 ~, g/ i

LPS of E. col bydigalRyiving tRdicahe ShfMRg Iifilindi otrintPdafdth e ggl M | NFY 1

c !
b, imukin, Boehringer, "I ngel heim. substances ngfebare I'n"accordance
with the pres@h$evelveambencymeacridingthiere cirt beppeor bumdeglinkd eacts as a

triply concen : ] i ~.l/well). The stimulation of
thepcgl | s tooéﬁ%flggé\ﬁ%ﬁ&ﬁé?'g gﬁ%h@%%‘}?/%r%%ggp? Hagyﬁtghsogﬂrbk?e 24 hours.

Aft erwar ds, t bubstibiited sileteiapplicabledwith ®a§-Amqued¢1.§WkérfWI,@hﬂq@ﬂlﬁérﬂi ons of

t he TNFa and L I etermn by.. neans, of the commerci a

avai | abl e ELI @Rﬁmﬁ%‘f?“aﬁﬁ'ﬁ?gﬁﬁﬁﬁ?'&%@-ﬁé&‘}a@xﬁﬁﬁmm&h Wh@’lebYWayEASI A,
Cat. No. KAClAétgjoaryidyr&§bisSy five sy shitek ghsub andorlthind DneGttwoNo-  HS
120). The cal ﬁé{lpat ed val ye of | CSO corresponds to the concentration of the

test substanc fRgtoms : e fipY the gereontaingiciNeSeand S0 wheret #l ti on of
the maxi mim TAveRheRtsdddIA Bd cERBRG! ie\fd dn 04 r%ﬂﬁédp&@ﬁ %ﬁgg%s?n t 12 HD p70

production. The substances preparéd In”accordance
i nventi on i nhdiegted fremie:gravel containing CFs,HRFa7OHp o @ictAlayl, biHpHH- pher i al

nmononucl ear bkoo NS~ 26 @ 2. t el nhi bition of the IL
121 nhi bi ti on %%‘3 tgH@EH\I'fE-CPﬁgﬁE??O%q% ’FhAce"‘qi 2 ey gﬂ@éhﬁ%‘"@f"ﬁ’@!‘gal pha
Secretion af t6OSH,GONbIp, arid 6OCPEALRABGI FiYgl St atvovean a3 HING and
Stinmulati onSt"} rI ti.onl C50Efficiencyl OEffi ci encgl C50Efficiency(mol /1) (9 (
mol /1) (% ( ol ‘%@(‘%ﬂ@_@ﬁﬁo%ﬁ@%@é with up to two résts selected from the
1. OE- 624523. Ofro0B e3Atafin@ FEBL . BFECHi; 28 H SO A0RS AE.H:, N
6- [ [1-(4- Methylphenyl)- Qghenyl ’1 ELb%?f?i m dazo?’- 6-§/|"]’oxc;)f‘]’ NCED 2161 g
i sopr opyi est e&. 3 Esyt%ﬂ%% 2NHz 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 Cy.4-Alkyl, (Co.o-Alkandiyl-Cs.4-Alkoxy), Cy_s-Alkoxy-

carbonyl, amino-carbonyl, or phenyl,
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6-[[ 1- (4- Met hyl phenyl ) - 2- phenyl -1 H- benzi m dazol - 6-yl ] oxy] hexan acid. 29
Patent Clains 1. Application of Mcroglia inhibitors for the manufacturing
of nedication for the treatnent of nonocyte nedi at ed, nacrophage nedi at ed,
or T cell nediated i Mmune reactions. 2. Application in accordance with
Caim1l for treatnment of interleukin 12 (IL 12) and interferon y (1FNy)
nmedi at ed i mmune reactions. 3. Application in accordance wwth Caim1 for
treatment of not T cell nediated inflammatory reactions. 4. Application in
accordan with d ?/L&] 1 for treatnent of autoi nmune di seases,inflanmmtory
t

di seases Whi c@ R{es h%ﬁ’é’@&"&ﬁo%mr@ebmﬁeﬂﬁﬁpﬁaﬁgf%ﬂ isregfive: oand

i nfectious di s6amBbed ondRiRkicoRtdiohd oPRACHEIRRE ot Sbicah ot S
treatment of chronic inflammtory I ntestinal diseases, for exanmple the
i nfl ammat ory gt cafitaivingdN, ErarthUsanid sbasaby the pheogramdsheteroiatyl s,

arthritis, all I.C t zemm, PSOriasis I gus, asthma, diabetes,
type | insuli ﬁ%&ﬁeﬁ?@% %ﬁ%%@\g@aqu fﬁ%%e,5¥§$@§ﬁﬁn83ﬁ°g1 g}ethPFPi s, |lupus
di seases, andcontaiingP| CRBINCHRSC MY, DHSOCHL SOB518s, N1 IN( ,, SRl sease,
graft versus Eo%t di sease and transplant rejection, sarcoi dose, “asthma,

2

hyper sensi ti ve2pnéll 2\, of thay ean alsp cpry ancrellated ethandiyl-tismylar t oxi ¢
shock syndr ongihanOK biyihisdxy gbhplr € ARDS (acute shortness of breath
syndrone), eclanpsia, cachexia, acute virus infections) organ damage after
reperfusion, "first dose response” after adm nistration of anti-T-cell

anti bodi @3.; ' | t he beng) m,dazole of Forrmula |, its tautoner

or i somﬁ#%??ﬁf@%gyawbﬁ'qjhg-g&wp'ﬂgyATT@H@ reReALEEINA RreleraRle ()
implementation form by means of a C,.¢-Alkylenoxy group, which is linked to the
benzimidazole structure by means of an O atom.

The invention pertains further to the pharmaceutical means, which 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, etc. 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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R An aryl group or a five or six-nenber hetero-aryl group with one or two
het ero-at ons, selected fromthe 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 fromthe group containing:
F, C, Br, C(NH)NH2, C(NH) NHR4, C(NH)NRAR4', C(NR4)NH2, C(NR4)NHR4',
C(NRA)N RARA~, X-OH, X-OR4, X-OCOR4, 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-502,

X- SO2R4, 2NRAR X-NH2, X-NHR4, X-NR4AR4-~,
X- N%02R§§pwég§@g§w% Ré&ﬂfl&s pﬁl F?ﬁés«l dragefp@ndHiuidsOrrhether eby X is a
conpoundfdeh, of @@HANisRatiern ll@%f@?ﬁﬂacautldmwcﬂféYaﬁdﬂstd%rbéjﬂéj@d' I ffesg! ven

condi tions thﬁ‘n rests R4 and R4', are sel ect ndependent ly from
each ot hERSESn %W@Fi@eyoms/\féa%%iqrmuﬂteémsmh Rwammt thbmcoahdefekeatséogonal ly

st andi ng at th formt gether a
et han- d g g SgoSanBa; A b ioh b B bod el in & 3é periog of
but an- 1, imeéioylto gffect depotacties o $h5it@cfbﬁ§erf lasting &ed QIE)WéP dEWEr?'of‘fHég

and C3 kenyl ,” where one

Ic-:l- a? ﬁdmkgéﬁ"/ﬁ%giﬁ?‘délé%@ﬁ'qyfﬁﬁ éﬁgﬁ‘%p %S?Hé YRAHS Ran é@@féiytwpﬁg walbtatsel ect ed

from t helegsoone bomiinidizo® dirRaHiAZ bR oPRIPEBhi pyrrolidin,
so that a hond,tq one first N-atom of the %et'[e?f%cce&g?ay res?atgr’g% be built,

wher eby $HECS ERFdN§tanee swstangesyfor regytationiat jhe rheotbgyl diding medicstionand t he
het er ocy, L r est s eI ected fromthe
group Coﬁ{r;eféﬁlﬁﬁﬁ/e%ﬁﬂsﬁgﬁgﬁéé??fd@%&%ﬁ“ﬁ&ﬁ%{éﬁ?ﬁ ro F@"}i&? RSndi ~ ~I | ~~L! _
~ kL@fanUIiate&‘, diluters binding suhstanadsilikel starcR~$gar, Lbd:blY ark éélétlr%ay ivH- ~ |
vU Grm 2Alkand|yl COR' ~,
Co~2. Al kabfuth %B%%“b%”%sﬁ}'ﬁ?aﬁﬂ'&ﬁ'%c'a:@%%ﬁ l%%”e%mé RIGREAER, y | - CO2H,

Co 2-A ksnmdta,(lanm%rsuﬁgtaacéé kandi yl - CONH2, Co_2- Al kandi yl - CONHR' ,

Co_2-Al kandiyl -CONR R ', phenyl, and one five or six-menber heteroaryl
rest, whereby the heteroaryl rest contains one or two hetero-atons sel ected

fromthemg@mpb RbiRaNA %o P ehy .further the phenyl and the
het er oar yl rests%canlgqe@gh%étﬁ utaggewffﬁmg{? g b} "'éﬁ"é’s‘f §"'§lé1ge‘g?ed fromthe

group t (RAtive sHbsiRRee with dnownrguxidiag, Smce@{or@ﬁaﬁplm%num@@ N( CH3) 2,
CF3, CZF /O an eIIat d, met handi yl - bi soxy
or et han T, 2% : b SoX @ ,r%ourg]!tstﬂ naer b 59 %'}l‘?%‘ Ekafh be
substi t lﬂo@ds@cmosdgmmamy@mngtsubstahe@s ub tfbr ﬂstan@@?stardwes%QZR wher eby
R and a el cte i ndependent|ly of each ot her in accordance with
the mea erllagt(sh gib\??ﬁ J&FW@F %pg&;ﬁ ﬂwylen carboxymethylcellulose,

celluloseacetatphthalat, or polyvinylacetat. The tablets can consist also of many

layers.

Correspondingly, the dragees can be manufactured with coatings using materials
similar to those normally used in the manufacturing of the tablets with kernels, for
example 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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R2 -Z-R2- an aryl group or a five or six-nmenber heteroaryl group wth one
or two hetero-atoms selected fromthe group containing N, S, and O a 32_
benZQ hi enyl 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 fromthe group containing F, C, Br, C(NIH) NH2,

C(NH) NHR4, C(NH) NRAR4A', C(NR4)NH2, C(NR4)NHR4', C(NR4)N RAR4', X-OH, X-COR4,
. CONRARA X QM. - CONHOL, 3 SR - 802, X. S02RA, SO2NFD. SO2NHRA.

- HR4,. X- CONHOH SR4, X-

)s<o %EQE%GW% Nceg Gdrral§o Ee Rierered indhe-erp Rl a SelwiRswHR, is X=" ~HC~ R4,

CHHE) B har cpy T e e RO PP PRSP ontl sy oo ra

are sel e@long W'%@ﬁéﬂéﬂmpz'w@ﬁm&a@eﬂ\c&ﬂh% alsocbhanmaecbytiday coapatiblef R -

h be cqonnected t ach ot her, so
Uhat 1 ool hé/cP phafiasiodin ok fodiflles sGRAREGeiRie Sihstdiobn; sony
pr opan- 1A6d/dr mpmarrbad:eamcallyﬂfednpdmlm oygropBildlh siiRte adiveSubSEnee SO02,

whereby R he nean. n t hat I ven bel ow, R2' and R2" each one is a
r est |%dgﬂdﬁﬁgrﬁ"agpa?%'°6 %Qmaﬂtﬁ%gplyewaa? sIhbe I"TG!X@? Wb watet. cont ai ns:
Cy_4-Pertluoral kyl, C, _6-Akyl, (Co_3-Al kandiyl-C3 ,- Cycloal kyl),

(Co_3Al kandl yl - AryI) and (Co_3Al kandi yl - Heteroaryl) where the heteroaryl
group i sMOHIRYID aghidyed ogmai avaialylitytod thresactive substamezebether o- at ons

sel ect ededhpuhdicd B RrmAkkE HsB%sNycBedA MathiifedNFi Ry, the aryl and 33

compounds are transformed with a-, B-, or y-cyclodextrin or their derivatives.

In the case when crémes, ointments, lotions, or other externally applicable liquids
have to be used, they have to be conditioned in such a way that the compounds

ould 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 fiir Pharmazie und angrenzende
Gebiete; Pharm. Ind., 2,72 ff (1 961); Dr. H. P. Fiedler, Lexikon der Hilfsstoffe far
Pharmazie, Kosmetik und angrenzende Gebiete, Cantor AG, Aulendorf/Wiirtt.,
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 putina
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 heteroaryl groups can be each one substituted with up to two rests
sel ected fromthe group containing F, C, Br, CH3, C2H5, OH, OCH3, OC2H5,
NO2, N(CH3)2, CF3, C2F5, and SO02NH5, and/or also can carry an anell ated
met handi yl - bi soxy or ethan-1, 2-diyl-bisoxy group, and further a ring |link
can be in a five-nmenber cycloakryl ring Nor ring O and one or two ring
links in a six- or seven-nenber cycloakryl ring N and/or ring O atonmns,
whereby the ring N atons can eventual |y be substituted with Cy_3Al kyl or

C, _3- Al kanqyl and ether with Z can build one six- or
seven- rrelpﬁ&‘/:”i?é@eﬁ“gagl? @Fzﬁﬂ@ﬂgmﬁ §9'Vé{?9 iaciitatorgrachs fer ingtancRe neani ng

that haspaggy %ﬁﬁéét@%%eﬁﬂ@‘é%oh‘ﬁh@ér‘?% altEd lfk?rrlnérie?sungttﬁé 8@}@“ ring

contai ns another N, O, atom and can option e su ted with a
rest selected fromthe group containing Cl_4-A kyl, (Co_3Al kandiyl-Cl_3-

Al 4= Al b , ~i, ui id
Ao ks Pl O ARAM of S il YRR At ar bt SO ser G dear o |
sel ect edubedintohehigh chrﬁp@ummé%%@%d lhihdé@rﬂaﬁee Emh @he E%r\lsean Or4, OCOR4,
OCONHR4, . COR4, HOR4, SR4, SOR4,

CN,
S02Ra4, SEYRABON e RpRAIVed ﬁmﬂ@ﬁe%@%ﬂmu'dﬁmn qma|SO|\IHSOZR4
NR4 SO02 R4 5 h HEIKERS H@?@ NE@(M C%pq% er eby
the rests ??4, R4~, rfan %%E@gr? e se(foesgy’e |%§epe§§3§ ' gﬂgg éﬂoﬁ?her and
accor di nggemst $aiving agenty dilutess, wdmtlgénm:}ditfamat htﬂbstd!mdeswthraégh whicA gr oup
sel ect ed e ont inin 10- Al kendi yl
2 yo- Al i ér’écmjnf& %HR%%S OIA P(éﬁ%@?ie%é%"ﬂdj'@? ﬂ'ﬁngd}m?ﬁoéo 3-A iandl yl),

wher eby derivaiives) othenadtivesubgianess Eah alsong adaingsté@a. be one ring-link ring
N or ring O and in one six- or seven-nenber cycloacryl ring there can be
one or two ring links - ring N and/or ring O atons, respectively, V\/nereby

Lhe i ngiths alseFossiBk he EBShhEal to/bé FROARAN ibtd Srafsdiriodl s

Al kanoyl , whereby in the above nenti one I phatic chalns oers'li atom can be
exchange@ndin hisovayte bwnpllesimrpqﬂermauy Ebr Shigpkepose tf'w'tmbmndebgiet he al kyl

or the CM&J%RQE’&HBQ% “gu,an, JR@C§| %jléég 'égtolrg%aﬁlgli h a rest selected

from the group contal n L(%Alkyl
NH C1_3- Ndparatwln fdﬂeﬁam:ﬂ}etha/m)tﬂ;uta’mdnbhﬁﬁr Suéh lpyép)a(raﬂins?caﬂ teanoy!| ) B a

rest sel ro cont ai nj ng COCH,
"idf~ fo%wﬁ%t%% Eol \ﬁﬁ’ﬁ% lgye d e&@ﬁﬁ(ﬂﬁth Staawa eirc~. e-~ivyi,
Wt h eacbeomme bogémé Fer tﬁlscbu'ib%@ %forﬁéﬂmg\m&hﬁ:quw%éﬁ% UsB8, fopSts RS and

R5~ can be sel eci ed i ndependently of each other under the neani ngs
speci fi R=VE T §we f-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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Y a group selected fromthe group containing O NH NR4, NCOR4, NSO2R4, and
NSO02R6, whereby the rests R4 and R6 have the neanings given further bel ow
and where anong the aforenentioned rests the rests R4, R4~, R5, R5~, and R6
have the foll owi ng nmeani ngs; Anong themthere are: R4 and R4’ each of them
is a rest independent of the other and selected fromthe group containing
CF3, C2F5, Cl.4-Akyl, C2_4-A kenyl, C2_3-Akinyl, and

(Co_3- Al kandi yl - C3_~- Cycloalkyl) mhereby in one five-nmenber cycl oacryl
ring there can on ri % N or ring O and in one six- or seven
nmenber cy&64 e$¥ﬁ@§ﬂﬁ§ﬁ%ﬂegﬁmd§'aﬁ@mgr two ring links - ring N and/or
ring O atons, respectively, whereby the ring N atons can be eventually

repl aced with CL 3- Al kyl or Cl1_3-Al kanoyl, 35 R5 and R5' each of themis
a rest | mepwiRidht of the other and sel ected fromthe group cont ai ni ng

g _s-A k?%b@méég%—%%@ 6- Al ki nyl, whereby one C atom can be
exchange NH, NG _3- AIkyI or NG _3- Al kanoyl, and
further iFor testingithe susststesyrctheasacrbphia ﬁ/ﬁ]hﬁé@d@@lﬁ@a&ﬂ%té%?gpl ink ring
N or ri naKpO and in one six- or seven-nenber cycloacr rin ere can be

one or twEEIPHgVe PRRE usedq.iFrny this Hyenase, 215dg1@ﬁ§ekbﬁfmlvwee%p@annn/8PMI wher eby
the ri ngn{\édi’ﬁrﬁr(ﬁpﬁ,ﬂﬁehﬁ LYEH ﬁe?w@eﬂ Iylr}rg? lef?f I%\8J§(¥rdance with

g _3-Al kanoyl and further wt
(Co_3Al k#reiprgsenidneerdimnyyare addedexbyomdwtdaabemaw\h apd owepe pfe-f i ve or si x
nms sel ected fromthe group

mb
cont ai nt NpoRPRTBEE iR cr i iraleleh 6f Bedialh donlcplace ghrarinesyarionl ky

t 87 Cuwhist
ok TS L S R o R SRRy e SRR 0

Al | r ar, namoupt was quarmtawely deferginedAlhe treatment of the tells wﬂl*ithe dnu l~nnll..I

| ~~£|~ '~ sﬁbstane‘éyprepé(r@ﬂ |Prac&ord?n?§' Wﬁ%la p@s&pkvyent%egﬁ(p aé’?@ﬁ""é't?@ntl oned

aryl andoﬁthbeTwanognbm leaen 30peBiebAt i tuted with up to two rests sel ected
fromthe group containing F, C, Br, CH3, CH5, OH OCH3, OC2H5, NO2,
N(CH3) 2, CF3, C2F5, and SO02NH2, and/or can also carry one anell ated

met handi yl - bi soxy or ethan-1, 2-diyl bi soxy group, or R5 and R5' together
with the amid N atomof B can build a five to seven-nenber saturated or
unsat ur aES@MRI&Zr ocyclic ring) which can contain another N or O atom and

iy ch_ ot £8) AETEN Al 7114 8hKlogol 3 =ApA kagay -G _t- Al koxy),

g _4-Ak rest selected fromthe

group cofibaintiititior( mhaﬂUNdk&ﬂﬂIoﬂhctMrvéén B fedr68eri bl 'f&ﬂﬂét&hcé"@{/ eroaryl),
wher eby t he he er oar I &? five-nmenber or a six-nmenber one and
@(T&%é HENE

cont ai n B8N 510 Mkas @ epd fheintertaHkimd2 inthep containing N, S,
and O a%m%\@ fdrking')%lmﬁ[%i' ?ng%l}g groups can be substituted with

up to two rests se ec egroup containing F, C, Br, CH3, C2H5,
OH, OG%SFOUO@-WFDWZMGH%)FEIP -CE8l)s (BQFér;can‘ﬂyp%CulhB@ZNhﬁparﬂnd/ or can carry

R i ndoR Sl VEf / TAPL | o BBEH wife Taetichctid) ihir se8ilindg e ©
rredl cat i Dectnolodids; Gat.elo MEOE700f 06) Werastvih (100308RIE) M Ge-Hbich fgt-ai ms 1 - 5.

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 preliminafy 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

wl/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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7. Application of benzimdazole in accordance with daim6 and
characterized with the follow ng nmeaning: R a phenyl group, which can be
substituted with up to two rests that are i ndependent of each other and are

sel ected fromthe group containing: F, G, Br, CI ~NvlIl-'
r'~rll-")r~"-"Rd r'~" "1y AiP4P4" r~iMNP4~"u rl”l 4v viii ~l, v= ~ v~ ~,
V~~ ~~~ V~~, V-—~V ~ ~~v~ i~ Vv~ivVR ~NH ~ C(NR4)NRAR4', OH, OR4, OCOR4,

OCONHR4, COR4, C(NOH) R4, CN, COCH, COOR4, CONH2) go\ﬁﬁ2R4~i\chR:?\lHﬁé’AfRACfg\le’
N 02 NHR4. NR4 R4~, NO2, , ) )
NooN R amSE are, A el dtTned Foline maedsuierrnicitibe 1BFch below
[ , ' ! [ t wo

SUbst | Lucoy erfaPaRilaBly TREGRAT S bomBan” Sf o MEmARhal FRERE 2t hey

f or m t ogBioh€2TNNBRERE wasnusied! BhswgrlemmMag?_oth d/h;;{w@'té‘rﬁmlyelad D{ Qﬁﬁgéléﬁéghglr ,
| wh ey ar.e standi .orthogona 0.0 .

%rz %;ﬁgﬂ% %%ghgg&ﬁ]%?%qycﬁ@EN&E{GLB"’-"‘MF}”@ g’%ﬂh%rﬁbﬁg%ﬂﬁfyéﬁﬁ)-ﬂ'ihecycl ic5

10- ”EﬂbeObTtheGrl%Owbltwwrbﬁfoh@s fo theZoRBERFRiGH GHRe B2t %Ef»@tgpéégr{&t he group

consi stin% of N, S, or O whereby the aforenentioned ary _
het er oar \FINEGEBIHY dhArdes te aplieve ab@dsiinkibiionds the mastmumd Nffwahdr with up to
three of

r i ] ts: F, C, Br, XOH XOR4, XOCOR4,
XMHR4€JS§§%£}¥4WEQ§&%%Q3; XC( NOR4) R4, XC( NO( COR4) ) R4, XCOCH,
XCOOR4,  GAMsHXpeN@EhHRHe sHEEIRAEYIShoWRRIEED b&feaNHORM. BYGRERM ofSR4,  XSOR4,

2R4, S02NH2, SO02NHR4" SO2NR4R4,
XS0 similar methods, the inhibition of IL 12 and TNFa with the substances can be

represented also in the case of using peripheral blood leucocytes and other
comparable stimuli.

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 (Falcon) 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/ml) 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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NO2, XNHR4, XNR4AR4, XNHSO02R4, XN(SO02R4) S02R4, XNR4SO02R4, Ra 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, butanl, 4- diyl,
R3 a rest selected fromthe group containing hydrogen, F, C, Br, CH3,

C2H5, CF3, C2F5, OH, OR4) NHSO02R6, and NHCOR4, whereby R4 and R6 have the
meani ng gi ven below, A ClL_~o-Al kandiyl, C2_yo-Al kendiyl, C2_,o-Alkindiyl,

(CCo_5- Alckandi, . I iyl - - Al kandi yl ), whereby in aone

five- rrenbd;% @901 %ﬁ%}l i %\gérpﬁgﬁébfggﬁ?ﬁp%ﬁm ‘?(Hé'c?q Yigre %@g‘N,O” §6-one O

and in omeles fiat- PSttohe VERNNRINORS pl@t@éwr%dﬁémo.ték%ﬁa@&wé?@ one or two ring
links N, and/or one O whereby the ring hydrogen cah be eventually repl aced

wi th c, _SliRuiaied By nesans.odiSqsgioy phytahaermigiutinint ke abbstance ptéparstinal i phat i ¢

NGy 3 koo rREeE AR s Bpet Bl Biaeiln clfprentsengPotmbcrrind ni ng
COOH,  CORRie pfEMdabatedbiRS) mimde SONREEIMUIMGE 6f Bb il Rtk ﬂﬂé?é bl to a C

atomin the A g{fogﬁ‘@ whereby the rests R5 and R5~ can be selecte
i ndepend@RaNPA 4gouty Aftegiardse the medissbwaa feapas aridl thadFNeaniougs gi ven

bel ow, Y i r S e rests R4, R4~ R5, R5~, and R6
have the“@gl u%\&mﬁ%g\lél é’%ﬁ&@ﬁﬁé‘?gémﬁ%‘mﬁﬁf Ipingshby Pﬁ@giﬁm as it was
gi ven f UQRIGENtBEhROloR) (GEN Riterrianb el Ang., Gl RrotAEIMBIRING) Ofnach ot her

y - e y ’

and selected f{r he group contai ning C~_6- Al ky _ n

C2_6- Al kFﬂk?F'?{%%%‘gﬁ'@%@%%ﬁ?&Fheo@r@ﬁaﬂam@l the tésteubstangs, S02, NH,
N C~_3- Alkith.is 9l i i inhibit -

(Co. 3- Al kandi yI - &%@&%gfﬁ%‘l@eﬁPg@’rf‘%}ﬁéeé“n'e"h’fbu”\'/°é‘- AhB SUPEMs a1 Ky |
ring t helfNcRieduetiatne ring Iink N or ring O and in one six- or seven-nmember
cycl oacr j ere c be.ope or two ring |inks each one ring N and/or
ring O a?h?ré'{eagﬂ%r?e%ﬁh% ﬁ@ls’r‘?"ﬂbpfﬁ tﬁ’?bﬁ@sﬁa&}?eg@aﬂ%ﬁq (Rasgtiom ef heappl i cabl e
with C _B-Ny deyiburstrof @t 163sPBHpBOYent a2 BEndaHtidNBh othbh M.%;R%gmgryl - Phenyl)
and (Cl_3-Al kandiyl -Heteroaryl), whereby the heteroaryl group i's a five- or
si x- nenmb@ethpdsutheRbibiiontali MYy with the subelanceseran k= epsesoetataled if r om t he

group co L , re al |, aboye nmentioned al kyl and
cycl oal ky adrajeggibg u%‘gﬁ%gee@frﬁgglc-)%eél\é% \XFQ%S Briefof ggs}/anbcg, BepedonalanttGB3gr oup
cont ai ni anfibo@Eis. C2F5, OH, O C1_3-Alkyl, NH2, NHCL 3-Al kyl, NHC 1 _3-Al
kanoyl, N (C1 3-Al kyl) 2, N(C1 3- A kyl) (C1 3-A kanoyl), COCH,
CONH2, and C00-Cl_3-Al kyl, and all above nentioned phenyl and heteroaryl
groups caableg replaced with up to two rests selected fromthe group
containitng E_Cl__Br  CH3 C2HS5, OH QOCH3, OC2H5, NO2, N(CH3) 2, CF3, C2F5,
and SO2NHDURSIENGE clafnhibitiery obinea i dnhibitiom ofdbéaln dnhjbition sbthe Grinhibition of the
et han- 1| 2-di yl - bi sox R doR5~.can i, d together with the anid
N atom jof B one fi veErL ?(Q)%ség\r/eetﬁbmaﬁ—b@a §5?W'8Pedtf%$"’ sﬁ%%GPat ed N&redlseyclli c

ring, which can contain (80rther N oacg)pr S lat omagh) whi ch Acaatl (1C50
substi t luted \,3'.; th cll 4-Al !42\/! —~(Col2-Al kandiyl -1 4-,& C1_4- Al koxy 39

e d-v - _4- Al koxy), €1
2.2 uM 3 uM 1.3 uM 0.75 uM

2 < 0.3 uM 0.15 uM 0.11 uM 0.16 uM

Substance 1:

6-[[1-(4-Methylpheny1)-2-phenyl-1 H-benzimidazol-6-yljoxylhexan-acid-
isopropylester
Substance 2:

6-[[1-(4-Methylphenyl)-2-phenyl-1H-benzimidazol-6-yljoxylhexan-acid.
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carbonyl, am no-carbonyl, or phenyl, R6 a phenyl or heteroaryl group,
whereby the heteroaryl group is a five- or six-nmenmber one and contains one
or two hetero atons sel ected fromthe group containing N, S, and U, and
wher eby the phenyl and heteroaryl groups can be replaced with up to two
rests selected fromthe group containing F, Cl, Br, CH3, CzHS, OH, OCH3,
OC2H5, NO2, N(CH3) 2, CF3, C2F5, and SO02NH2, or they can also carry an
anel | ated ethandiyl -bi soxy or ethan-1, 2-diyl-bisoxy group. 8. Application
of benzi m dazole in accordance with Claim6 or Claim?7 characterized by the
fact that R3 is hydrogen and Y - A is Cy.s-Al kylenoxy. 40
A" N% Asy. Asly. As! .A. . A [R Ane. AnR A" ?. ALhR A" ?. ALn?. As[ % ALnR. AsnF
?. A E AyH A&% A9. Ay. A. A9. A9, . A% Ay. A9. AR Any. A+, . ALy, . A&@R Al . Ay. Al f?. AS?. A
@. AS?. ASKAREIRAA @: G w5 C

7b§ <<77<>777|p~xx
TX~XSX2XXXXPP|

0/(99/‘( Zﬁo# Eﬁﬁéﬂbﬁ’ﬁf fﬁ'é"lghﬂ Pﬁ)auali&n b

<?< ~S===T777 .

pp| xxx8thwaq0%BRmﬂmp&be~mde&bﬁm§ rppmsppbefggung(dgimgggiXXEEEEEEEE%
< X<XXX

oo R e D B e R B SR ek B oeoccpon

XX <>X| ~°8Wmﬂ<ﬁahbhbﬁ’anlmdr&mu>e%@del|@xxp”p’>p~’> <<| <X~P2?>>?X<?<?X?2?2~?<

|9>>~~xx9<9g999 >~ ?| &§>?<~x??? ~?>?| | >| ?2<| ??22?>~| ?>>?x>?| ?>?| ?X| ~??>7?7<x??>

~| ~?> oXEQ ipperigk mggopyelear blood cells, human full blood has
(#. #. XX| Bé@r{ Lséd Lb?(l)(?d(ialkm,9| Ve Nal-?lﬁ'h)((fsxﬂgbﬁ&)vﬂesl lcbhﬁ%ﬁ@; >>’?pxx~<| ?<<>?

?~ <77x7x<<| PPV~ ?<~> 777 ~8?7<x?8<~~"?

| 2>222272M)" gtem)x:ﬂaememmn:mfﬁhg|ly28pl?«83§otes>an18the<hbmdyxefs<ﬁé§<be’ﬂ?xx8ppprp8

R R N e

H Paquext7Z A8igma Gat] KoX PBBBONIA SO ZEYC lefer >~ x| 7>7] <
jﬁingﬁé Kﬂ¢ )dﬂW 1 Ex?t|~?L ?<1]?B>%&3K§X?? §|§§§?§ﬁgiﬁg OS@E%><OXOOO>O|
'><'>| | xp8 Eﬂﬁg 2@% ere used and were pressed down through the frit in the

#' 9% xsni m,,mélsq@a »ﬁéhﬁ@bﬂadrﬁ@f], sl abcuceald epdaal cal lﬁs}qa Lg)alo%awa] cajcal c
a] ca] cRa ca Ul ca] caU] caJca] ca] ca] ca] cRal™ L (C
= DG B_u_l_b_l )0 doavisl-Sandii ey sGifer] taiviuted a8Ghg enfl @ faam ca] ca] ca] ca] ca

] cal c aLﬂe?npﬂ'ﬁl%}éa}ﬁ]ﬁé?kﬁ@l:&ﬁ}lﬁ@]aﬁ@ﬁ{]tﬁé%ﬁd@e tpfasmaYhG ﬂ%oU\gocytes ) was

removed with a pipette and thrown out while 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

1640 (Seromed, No. FG1415). Finally, the cell pellet was re-suspended in culture

medium VLE RPMI 1640 (Seromed, No. FG1415), 10 % FCS (Life Technologies,

Cat. No. 16000-044, low endotoxin, heat activated 1 hour, 56° C), 50 ug/ml

77%|77>

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
wl of cell suspension solution were spread on 96-holes flat- bottom cell-culture
plate (Costar, Product No. 3599). Added to every one of them were 100 ul triply
concentrated stimulation solution (3 ug/ml LPS of E. coli Serotype 0127:B8;
Sigma, Cat. No. L-4516, respectively 300 ug/m! 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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aU] C a] ca] cal cal] ca MDX011#3668{9~994:e:|l:p:z:::::;

U <<7===>}xrnhc”YTi d] ] ca] ca] ca] ca] ca] cal] ca] cal] ca] caU] ca] cal] ca] cay
ca] caU] ca] cal] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] caV] ca] cal] ca
> ????@ABBICRC\ CgCl CCCDDgEFFHEHI 111 : JJgK#LpLP} xsni d_ZU] ] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca
WV] cal] ca] ca! PQQORhRR{ TT+U, WKXYY@ZZ>\ V] ". /" F “aaagb{vgl gb] X]]c]ca]ca
] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

1017 ool oAy e ArearEu Al pot ol BRREE Codfs I Biad cal caf carca

] ca] ca] cpbhad 6P24 AbGR] Aﬁbﬁx@érbh}%wfwﬁ e T élﬂi}g%?f}e + r]jﬁ Cf& ca] ca] cal

ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca Calca]ca]ca]c
a] ca] ca] @/@]s@axaa i@tively determined. The IL 10 concentration was determmed by

B T

T) nz| 1479‘¢htlﬁl}'aﬂlr (Hbovaxl | gal0xXCat Noc KHGOICACY. aﬂheadarah&t@a]v%a]eca]mg c"a] ca] cal]

Foxt | -yt BPETRGT e ST GEpapia) 6 ]ﬂ@é%?%ta%ueaaeeg? %%J]?%Sféé‘s}sé& e vh cal oa

ca] c”al cai inaleedatke]Lc 0 sadreadis ahtRaoRl ?ﬁe} crea
11 IwCHzupkfal\ Wytoje [U U] ] ca] ca] ca] ca (]? ca f:r%}( Tca] ca] ca] ca] cal cal]c
a UV] caUfbe substances prepared in accordance with the present mventlon lncrease the

4 < e AR gl e e e 2

UV] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]c

Roul gk
g} glrjngb] XSj e] ca] ca] ca] caV] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] caV] ca
W] cal] cekxadpled] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca dgL v’
d} xr mgb] XS e] ca] cal cal caV] ca] ca ca] cal] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca]
cal] cal] c&rs lithaTNocand H (e egeraneKakMobopdc!car- Blogd
109 () - #é,yb 100 ()-#

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
ml"/Sarstedt). The enrichment of the lymphocytes and the monocytes has been
performed by means of thickness gradient 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 and 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
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1 1 1 M 1 - 1 _6X
109 ()-Y T10% ()-10% ()- !10% ()-G iKsy 10% ()-#@ELO% ()
109& 85 109& (§2+s 109 () - +101010; f 10%' () - %eFsy 10% 10%& ()-!?
LOYNNE' () - S10%! () - 10% () - 1010108& 10% () -5789:1 bCsy 10% 109 ()-SF
109&' ()-10% ()- 10 10 10& t109& ()-.- 109& ()- ! #" YB988RI % YdYNCsy 10%

10 10 10@10% ()-& t 10% ()-2g 10% ()-3"S 10%& ()- , | |
109& ()-(@;s' ((D§g+dEYNCsy 10% 1 10%& ()-G 10%#& ()- 10%& ()- 10%& ()-
1092 & ()- 109%& ()-s+++ ,;,= D E dB40 10! 0! L’7810%&' () - g9 10%& ()-4Y

é?{‘i/% f/‘&( % ) @gég‘g‘%ﬁé&f Nﬂ%?gl?f (Si fd% cge?ll gcv;bg'ré “susSended in culture
medium VLE RPMI 1640 (Seromed, No FG1415), 10 % FCS (Life Technologies,
Cat. No. 16000-044, low endotoxin, heat activated 1 hour, 56° C), 50 ug/mi
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
plate (Costar, Product No. 3599). Added to every one of them were 100 ul triply
concentrated stimulation solution (3 ug/ml LPS of E. coli Serotype 0127:B8;
Sigma, Cat.No. L-4516 and 30 ng/ml INF, 1b, imukin, Boehringer, Ingelheim).
The substances prepared in accordance with the present invention were added
in different concentrations as a triply concentrated substance solution (100
ul/well). The stimulation of the cells took place at 37° C and 5 % CO. during a
period of 24 hours. Afterwards, the cell culture residue was reaped and the
concentrations of the TNFo and the IL 12 were determined by means of the
commercially available ELISA kit of the companies BioSource International (TNF-
o EASIA, Cat. No. KAC1752) and R&D Systems (Quantikine™ HS IL 12, Cat.
No. HS 120).

The calculated value of ICs, 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 mononuciear blood cells.
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10 10..//e/ FOHOaBHC 10&; s10%&' ()-&93 10%& ()-1 109%&' () -

S.910%&' ()-!p0@ MO%9&' ()-!10%& () - I—|0JOK0L0I\/DX00001]c G HAESE6AE G
1010%& ()-10%#& ()-10%.& ()-10%& ()- 10 10 .103 10%& .()_G 1I.;Il . oodet S
10y#10%4& () - y#109%& ()- y#10%4& ()- " 10%& ()- 10%3& ().'10/#8} (12)%& o p
:~]; 100°sy 10%1& ()-y sy 109, S& ()-y !\ sy 10@[3&()'3’ . ( s
10H 10H 10H&; s10%&' () -::.; a;; <<<xV7, ; 10&.; s109%& ()-!0 sg/ 10.@D& ()-y ! sy
1090D& ()-y sy 109N N& ()-y ! "sy 10%DD& ()-y ! "sy 10%1& ()-y
<<<T7===>L7gH,

Table 2
Substance | Inhibition of the IL 12 Inhibition of the TNF- Induction of the IL 10
HD Secretion after alpha Secretion after Secretion after PHA
LPS&IFNg Stimulation LPS&IFNg Stimulation Stimulation
IC50 Efficiency IC50 Efficiency IC50 Efficiency
(mol/) (%) (mol/) (%) (mol/l) (%)
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-[[1-(4-Methylphenyl)-2-phenyl-1 H-benzimidazol-6-ylloxy]hexan acid-

isopropyiester.

Substance 2:

6-[[1-(4-Methylphenyl)-2-phenyl-1 H-benzimidazol-6-ylJoxylhexan acid.
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10&; 510, 10% ()-S10%& ()- ! Ms10%8S& ()-!>"Y 10%p& ()-&10% ()- 10
10L??@@\BBdEH;() 108; SF+109&' () - 3(10%&' () -y %@L0%&! () - y#10%& ()- 10%& ()-
S109& () - BOCRC\ CyGi G CkA CAYNCL10& 10 10 10&: t 109& () - 7s109%& ()- L6

109 ()-4s109%: ()- 2, 10%: () -4l CCCDLDDDIEYNCLO& | og
- 10% () - SLO%&! () -1 S10% () -1 SLO9@&' () -1 10%& ()- & 10%& () - DGEHEHI | | aBYN
L96@ 10% () - &3310%& () - F. GO%: ()-F , 109%: ()~ SLO%& ()-Y I>L, 0
109& ()-11111:JIgK#LbCLO&EIOYR ()- &&L0Y& ()- sY 109 ()-3&L0%& ()- 10

10@; 10948, QRAQQQIYNC10& 10 10 10, &
109& ()_%@EEE%EMOW ()-10%& ()-"10%& ()- QRARR{TT+UdEYNCLO& Ly
109&' ()-z,10%& ()- 109%& ()-Z
1. Application of Microglia inhibitors for the manufacturing of medication for
the treatment of monocyte mediated, macrophage mediated, or T cell

mediated immune reactions.

2. Application in accordance with Claim 1 for treatment of interleukin 12 (IL
12) and interferon y (IFNy) mediated immune reactions.

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
adiseases, inflammatory diseases, which are not based on netiro-

inflammation, allergic, and infectious diseases.

5. Application in accordance with Claim 4 for treatment of chronic
inflammatory intestinal 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 transplant 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 1, its tautomer or isomer form
or salt.
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Among them there are:

R1

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:

F, Cl, Br,

C(NH)NH,, C(NH)NHR?, C(NH)NR*R*, C(NR*)NH., C(NR*)NHR*
C(NR*)N 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-S0,, X-SO,R?,

SO:NH,, SO,NHR*, SO.NR*‘R*,

NO2, X-NHz, 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 CH,, (CHy) », or CH(CHs) 2, whereby further
under the given conditions the rests R*and R*, are selected
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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.cAlkyl, (Co-s-Alkandiyl-Cs.,-
Cycloalkyl), and Cs.sAlkenyl, 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..-
Alkandiyl-OH, Cq.p-Alkandiyl-OR’,

Co-z-Alkandiyl-NH;, Cyo-Alkandiyl-NHR?, Cy o-Alkandiyl-NR7R”,
Co-2-Alkandiyl-NHCOR’, C, ,-Alkandiyl-NR’ COR?, Co-2-Alkandiyl-
NHSO3R’, Co.o-Alkandiyl-NR’SO,R, Co-2-Alkandiyl-CO,H,
Co.2-Alkandiyl-CO,R’,

Co-2-Alkandiyl-CONHy, Co.o-Alkandiyl-CONHR’, Cy.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, CHs, C,Hs, OH, OCHg, OC,Hs, NO,, N(CHj3) 2, CF3,
C2Fs, and COzNH,, 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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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(NRY)NH,, C(NRY)NHR*,
C(NR*)N 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-S0,, X-SO,R*,
SO2NH;, SO,NHR?, SO,NR*R*,
NOz, X-NHy, 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 CH,, (CHz) 2, or CH(CH3) 5, 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 oneis a rest independent of the other and selected from the
group that contains:
C1.4-Perfluoralkyl, C;.¢-Alkyl, (Co-s-Alkandiyl-Cs.,- Cycloalkyl),
(Co-sAlkandiyl-Aryl), and (CosAlkandiyl-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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the heteroaryl groups can be each one substituted with up to two rests
selected from the group containing F, Cl, Br, CHa, CzHs, OH, OCHs,
OC2Hs, NO,, N(CHa),, 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 one 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 Cy.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, (Co.5-
Alkandiyl-C+.s- Alcoxy), Cy.,-Alkanoyl, C.s-Alkoxycarbonoyl,

Amingccarbony!, 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®, CONHORH,
CONHOR?*,
SR* SOR*, SO,R*, SO,NH,, SO:NHR*, SO,NR*R?,
NO,, NH, NHR*, NR*R*,
NHSO.R?, NR*SO,R*, NHSO,RE, NR*SO,RS,
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,
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one or two ring links - ring N and/or ring O atoms, respectively, whereby

the ring N atoms can be eventually replaced with Cy.3-Alkyl or Cy.a-

Alkanoyl, whereby in the above mentioned aliphatic chains one C atom

can be exchanged with O, OH, N-C,.3-Alkyl, or Cy.3-Alkanoyl and whereby

the alkyl or the cycloalkyl groups can be substituted optionally with a rest

selected from the group containing = O, OH, O-C4.5-Alkyl, NH,, NH-C;.3-

Alkyl, NH-C,.3-Alkanoyl, N(C.5-Alkyl),, and N(C1.3-Alkyl)( Cy.3-Alkanoyl),

B a rest selected from the group containing COOH, COOR®, CONH,,
CONHNH,, CONHR®, CONR®R®, CONHOH, CONHORS, an 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?, NSO,R*,
and NSO,R®, whereby the rests R* and RE 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 CFs, C,Fs, Cy.4-Alkyl, Co.s-Alkenyl, Co.5-Alkinyl, and
(Co-3-Alkandiyl-C.;- Cycloalkyl), 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 Cy.5-Alkyl or Ci.s-Alkanoyl,
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rests can be substituted with up to two rests selected from the group

containing SF3, SzFs, OH, O-Cy.6-Alkyl, NH,, NH-C;. 3-Alkyl, NH-C; -

Alkanoyl, N{Ci.3-Alky!)z, N(Cy.5-Alky){Cy.5-Alkan oyl), COCH, CONH,, and

COO-C1.5-Alkyl, and all aforementioned aryl and heteroaryl groups can be

substituted with up to two rests selected from the group containing F, CI,

Br, CHs, CoHs, OH, OCH3;, OC.Hs, NO,, N(CHs)2, CF3, CoFs, and SO,NH,,

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 C,.,-
Alkyl, (Cq.4-Alkandiyl-C.4-Alkoxy), C1.4-Alkoxycarbonyl, aminocarbonyl, or
aryl,

R®  arest selected from the group containing (Co-3-Alkandiyl-Aryl) and (Cq.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, CHg, CzHs, OH, OCHg, OC;Hs, NO,, N(CHz)z, CF3, CoFs, and
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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;, C(NH)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
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.10-argy! 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 aryl or
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XCONHOR*, XCOSR?*,

XSR?, XSOR*, XSO,R*, SO:NH;, SO.NHR?,,SO,NR*R?,

NOz, XNHR*, XNR*R*, XNHSO,R*, XN(SO,R*) SO.R*, XNR'SO,R*,

R*,

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,

a rest selected from the group containing hydrogen, F, Cl, Br, CHg, C,Hs,
CFs, CoFs, OH, OR*, NHSO,R®, and NHCOR?, whereby R* and R® have

the meaning given below,

C1.10-A|kandiyl, Cg.w-Alkendiyl, C2.10-A|kindiy|, (COo-s-Alkandiyl-Ca.r

Cycloalkandiyl-Co.5-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.5-Alkyl or
Cy.3-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;_g-Alkanoyl,

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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another in accordance with the meanings given below,
Y O

whereby in the above rests the rests R, R*, R%, R, and R have the
following meanings; there they mean:

R*and R* the same as it was given further above,

R®and R® both are rests independent of each other and selected from the group
containing C,.¢-Alkyl, Co.6-Alkenyl, C2.6-Alkinyl, whereby one C atom can
be exchanged with O, S, SO, SO,, NH, N-Ci.5-Alkyl, or N-C;.3-Alkanoyl,
and further (Co.g-Alkandin-03-7-Cycloalkyl), whereby in one five-member
cycloalky! 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 C1.3-Alkyl or Cy.5-Alkanoyl, and further
with (C1.3-Alkandiyl-Phenyl) and (C1-3-A|kandin-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, C,F5, OH, O- Ci.a-Alkyl, NH,, NH-
Ci-3-Alkyl, NH-C;.5-Alkanoyl, N(C1.3-Alkyl)2, N(C.5- Alkyl)(Cy.a-Alkanoyl),
COOH, CONH,, and COO-Cy.5-Alkyl, and all above mentioned phenyl and
heteroaryl groups can be replaced with up to two rests selected from the
group containing F, CI, Br, CH;, C,Hs, OH, OCHjs, OC;Hs, NO,, N(CHg) 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.g-AIkandiyl-C1-4-Alkoxy), Ci.a-Alkoxy-
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carbonyl, amino-carbonyl, or phenyl,

R® a phenyl 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, CH,, C,Hs, OH, OCHjs, OC,Hs, NO,, N(CH3) ,, CF,
C2Fs, and SO,NH,, 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 hydrogenand Y - A is Ci.e-Alkylenoxy.
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