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DI SEASES The invention concerns new benzi m dazol e deri vat
production and use for preparation of drugs for treat rrent,m’ MH w |on of
di seases that are associated with mcroglia activation and T,cell nediated

i mmunol ogi cal di seases, as well as pharmaceutical preparati ons 't'hat contain
the new benzi m dazol e derivatives. The irmune system i ncl udes a numnber of
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Mosmann, FASEB J. 5: 171-177 (1991); Lucey et al., din. Mcrobiol. Rev. 4:
532-562 (1996); Powrie and Coffman, Trends Pharnmacol. Sci 14: 164-168
(1993); Singh et al., I'mmunolog. Res., 20: 164-168 (1999)). For exanpl e,
there are a nunber of indicates of a role of interferon gamma and
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12 (IL I's produced by phagocyte cells, |ike nacrophages/nonocytes,
dendr|th@ﬁewBemhidazczl¢1dbrmath antigen-presenting cells (APC), and influences
both the function of natural killer cells (NK cells) and that of
T-1ynphocytes. IL 12 can induce production of interferon gamma (IFNy) in
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8) a@%ﬁ%@é&% Ve seoplehaeh i Enovm Bay FES el ol BB g agepd > 2N
t t u otk osrizon Endel s 1
E'(I:'K 1;) t&ngﬁﬁn-[)ﬁﬁﬁcl:é SPsol ERQn%e@ﬁtd_lgﬁ Ifsﬁdje?(g?lg?eghe??rzm r?\gsaﬂ aan hadhe per cells

parti CGd)fémanIalAenglrégggm@p@@ ﬂ\ﬂh)Aﬁ lﬂam&gﬁrepmm%owaggﬁgﬁgiggz 1,
aut OI %fg &S%?%S Cltnl Kfﬁcrof)%F?{eLf 4:385s6 9 (HOBR PRk afld BBEMas, Treddsi t us -

(1 DDV3 e sClerosis ' ergi c contact eczemm, psoriasis, rheumatoid

arthri Pha‘fsma@ﬂlf&tnlt nsnﬂlsa.(rt%a;rgmm@l Itinmalog. Rey.oifn1ed-10%5E889). Frcer ati ve

colitis us di Sg

rej ect?’éﬁlp}eegl?f‘%)%ﬁg R %flq 6??%2%%%% 5;6 ?g]hé}%ﬁ&{) Q@Té?' %ﬁjsmg%bgum} BhHhE

al | ot r agRleAssls df%hﬁ)@ﬁlmﬁﬂe dxgéa@ést Disgasassha (amtchdlaSani)by T-cell- memmvm in

interleukin 12 that it r|t| L in.r tlongt ea-g%%

r esponidlampatasy Ff‘éﬁtkqfhhh?mi“ﬁ ecf?fl‘sl’ 13 ?fﬁ%(‘?g@mﬁrl @%’é PIgH 181t ma I n 2,

IFN~y e FiGtiSRA, inl k.. TROGaykid/inteHlki x’i4B(l(L1996)
(‘Iﬁﬁﬁegﬁﬁéswg@ﬁﬁﬁnﬁnol o "Jon. 521 (&998@; mFEy ]

partl ciuI)as prodsced qwthémCYMIlﬁthikeﬁlaélfophfl_gﬁﬁ_/ﬂ’oéecfyt%n engiles 64l c?t“f‘(?ﬂ‘ebf

| nt er f er.on, 4o {nlgfgﬁs w% £ inSRRRS NP HR ANkibh 61 AfdtiralMier de11€ (R eells)

hi st ocf’)rh’p%{' assocli at ed aut oi mune di seases. There is al so
suffi chmamlm@moq@meLﬂamgn adpet produstjor af mte@fe@rkﬁammﬁ(éﬂﬂﬁrlbhoﬁéﬁﬁa in

allergic diseases, as well a i.dosi s and pso

Advant Hgeb LR 200l SRR 185 670 SEkoREsalt b hericbdby ©

1492-1 tHgamal 28YCDSYSCD3 &ls%r{cala ﬁalperSéeamz) JP
Arthri té?pés}es& %%%Epzecmb s%?fa@e! amlgol’g‘(;(g Vg ad@(;l % OE S{(?

| L- 12/ bid w&pnsiuwea Cbﬂ%\(}?ymﬁ@ﬂﬁ 'NKﬁ 1 The GRA©Cels ﬁ:ﬁ‘ataéalgub@mvf cdAATMReR ¢ he
pat hone { l 1paimidf 96 exanpl e,
toxic §ﬁgsa]k '@3}1 'Pgaperncgﬁ% {)Thgﬁg%ﬂia&gg%gg |n{smigﬁé &E%os{s%?ﬁsﬁaoc ARDS, first
dose r Qspeiace with rAnickdsdynuhe dapases, ﬁmecm&ﬁmmbmlmwea%mm &pe hiop@in-i n

al I ot ranspl ant ati on) u 5 01); Arad
et al. egeng@g@@@etegm@fht Sgéﬁbb@imglﬂ’p %ﬁ u@f 33‘%%&2?%312’ 6‘5%}3\%% ritis Res.
3. 41- 41¥e %ﬁc@&lmhrﬁ*{sng{roﬁE il ammaAehy b&welRﬁ&ﬁSd’ (Crélal'd diseitd, ulcBiatiVe caidis), 708- 713
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al., Int. Imunol. 11: 1403-1410 (1999)). IL-12 al so plays arolein

i nfl ammati on with now uncl ear pathomechani snms (for exanp ecl a

(Hayakawa et al., J. Reprod. |nmmunol. 47: 121-138 (2000) nﬂmﬁww“um“
Am J. Reprod. | mmunol . 39: 376- 380 (1998)). In addition to

and I NFy, other cytokines-are also attributed a role in the pat hegemesis of
i mmune di seases and system c inflammtory reactions, |ike TNFa. TNFa pl ays
a significant pathol.ogical roI e in infectious diseases (like sepsis, toxic
shock syndrome (Tracey et al .-; Nature _330: 662-664 (1987); Basger et al.,
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Benzi m dazol e derivatives that can be substituted in the 1l-position with an

al kanedi yl am do group, in the 2-position with a substituted phenyl or

het eroaryl group and on the anell ated benzene ring with at |east a

substituted al koxy, al kylam no, al kyl sul fonyl and al kyl sul foxide group are

al so described in WO 01/21634 Al. It is stated that these substances can be

used for a variety of possible indications as an active ingredient in drug

preparations. Substituted benzi m dazol es having a phenyl or napht hyl

group in the 1-position and a phen or heterocyclic gr in. the.
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and unsat ur at ed erOﬁyr{lJl ? ?, The
der i vaHi ved., bamum@08m19§t37c9u?t%c(1?99)p§f§m o koxy, (@ koxy,
napht h Ial ko rpg c Radeyk {ngd hets ﬁp,y@dl}omahkoxy
gr oupsx ﬁ‘eh% c{eﬁ‘rl r{ﬁ‘ o? rfdhk&gmm El%ﬁlgrremrg oflpt he@éllerl vat i ves can be
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hydr oxymqu, W"éﬁ‘ﬁ“ﬁ& sepsly At éﬂﬁ %8 P%ﬁb%ﬁrﬁodo%gie%gnwgldr oxyayk | kyl

het er 0&;&&@911 KQxple, @Kmﬂinhwstrﬂmyh albotransplhn tatgom) (e ef alg ﬂ@feﬁémm@né%nsed
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accordi,n r I R0 MEINBiot. 2P COS L3 (280@); Suddsnanngt ed i n
posi ti éngllwgiogﬁér et”‘ﬁl %%q RBHIrOCe it QTP

a substituted al k r ion 2
with amlQ Bhrlnamﬂd_lgt 41&7:@2(13&2\@1@ Wurarliﬂreéﬂkdﬂ'ei'flvgn‘%r\@%ﬂg@%h@ ‘Bgéééﬁn yl, SO
or S02-al alechagnqimeuntplear e
supposei sl Rt PIERFELE wE AP undoh faan pocs bi'e ther 2;{ o
neur oi Rk gxrﬂ)t(msaakamm slt,dr Reqoad. innfonikr 1261 38RO IO eethot -
i nhi bitors) have thus f &F%Bsﬁescrl bed (McGeer, P. L., Roger, Neurol ogy,
42, A4Repmy. fmmoosol. 3 ﬁé@é?é g irby, L. C, Herrpl eman, S. R, Berry, D.
L., McGeer, P. L., Kaszniak, A W, Zalinski; .y COer|d M, Mansukhani,
L., Wlson, P., Kogan, F., Neur ol ogy, 43, 160 161 gé 2]}48 p\ndersen K.,
Launer ,Inladdition toGuterlevkin 1eedsINEy, otigr Cymké’(eéf"(?r sopytrigpt t Hen, A,
Neur ol ogy, 45, 1 41-144 1995 TNBe. lTNFa il h, K
A, Pl ppesig 0 me“‘ﬁﬁ:‘?ff%i‘isd‘nb Ws@ﬁ“yﬁ@ﬁxma}or&%a0§ﬁﬂs %ony, J. Vfﬂ »
Neur ol O;Qs}f% niflémt AR01882) (319 HInfecTibes diseasedli(tike Spsisiyoxit shaskisydireme (ng?edgﬂ
Nea~r ol og 44, 2073-2079 (1994)), cy i L.
Mt Geer auzNa@e _3@'@6%6%@98&@%%69% Neda ﬁ@i@?l@éﬁagﬁg&ﬁgﬁw.ﬁ &
lVbGeer 149971 60BaravsR Cohen &.alaheshcBedst:st ei n,
9“(: éé?%@@%‘%gwl?%w and %/bzfﬁaabofl sm ?9 519 834 (1999)) and
COWD' enﬁ?ll (CEmyR e algmmumamlsswt}(edwnunesnedlﬁleédh‘??séfkson R C A ; and
Brunden, K. R, Neurobiol. Aging (1996), MCeer, E. G, MCeer, P. L.,
Drugs, 55: 739-746 (1998)). The conpounds known for treat ment of
i mmunol ogi cal di seases, |ike steroids, often act on several factors in the
i mune system and, in so doing, trigger nunerous side effects. The task is
therefore to furnish substances that inhibit cytokine activity based on
their mcroglia activity, without triggering serious toxic side effects.
The problemis sol ved by new benzi m dazol e derivatives according to Caim
1, and also by the use of a neasurenent benzi m dazol e derivative according
to the invention to prepare a drug for interruption of IL 12 and | NF~y
production in cells of nonocytes origin or T-cells and NK-cells. Because of
thelr capablllty of |nterrupt|ng productlon of IL 12 and TNFa in

oy o o -,



I nduced i nflanmmati ons, pharmacologically triggered infl [ [

as wel | as pathophysiologically rel evan%/ I nf Iggmrat I on rggg?it :)gg (r)]?a(r:]g:Nons,
uncl ear origin. The benzi m dazol e derivatives have the follow ng general
structure formula I: in which: R denotes a phenyl group, optionally
substituted with up to three of the follow ng substituents, independentl

of each other: F, C, Br, J OH OR4, OCOR4, SR4, SOR4 S2R4, Ra NHZ NHé4
NR4AR4 or two adj acent substituents on R together forma -O CHZ- o, O CHe-

CH2- O or -CHZ group, R2 denotes a non | :
het er @itydostgraidsp whiserpide effeptshiatpartisulat, @ﬁéng l{l:ﬁlggtghl t,reraglﬁﬁ? lt'o(t:tgl lead éoo menber ed

optional |y substitute t :

R T R Ol ot

SC())2CRJ-|ZSym nPof these deade0 adj acent substituents on R2 toget her form a ’

-OC1 -0 CH2- CH2-O or -CH2 CH2- CH2- group, R3 denotes H OH or
_h-al kyI R4 and R~, independently of each other, denote
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example, reactive oxygen/nitrogen intermediates, proteases, cytokines, complement factors and
neurotoxins. These again cause neuronal dysfunction and degeneration. Activation of microglia
can also occur from different stimuli, like af-peptide (B-amyloid, Araujo, D. M. and Cotman, C.
M., Brain Res. 569: 141-145 (1992)), prion protein, cytokines or cell fragments (Combs, C. K. et
al., J. Neurosci. 19: 928-939 (1999); Wood, P. L., Neuroinflammation: Mechanisms and

Management, Humana Press (1998).

Benzimidazoles, which, after stimulation with the ap-peptide, inhibit activation with of
microglia, are described in WO 01/51473. It is also known from this that benzimidazoles that
inhibit activation of microglia are used to treat neuroinflammatory diseases, like AIDS dementia,
amyotrophic lateral sclerosis, Creutzfeldt-Jakob disease, Down's Syndrome, diffuse Lewy Body
diseases, Huntington's disease, leukencephalopathy, multiple sclerosis, Parkinson's disease,

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

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

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

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

variety of possible indications as an active ingredient in drug preparations.



R5 and 1t5, independently of each other, each denote a group chosen from
the group conprising C~_6-al ky, C2 _6-al kenyl, Cz_6-al kynyl, in which a
C-atom can be replaced with O S, SO S02, NH, N Cl1_3-al kyl or

N C~_3-al kanoyl, al so (Co_3-al kanedi yl - C3_~-cycloal kyl), in which one ring
menber in a five-menbered cycloal kyl ring can be a ring Nor ring O and, in
a six- or seven-nenbered cycloal kyl ring, one or two ring elenents can be
ring N and/or ring O atons, in which the ring N atons can optionally be

substituted with d 3al kyl or al k and,a
(C~_ S&bﬁamwbwﬂmﬁws)h%&ﬁaa@éﬁnyéoéi‘ iME?PP Hb?‘%?d”é)r%‘/‘l"? and A PRAVLYT | he
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N(C _3- ah? gﬁééﬁje 3-al kanoyl ), COOH, CONH2 and COO- Cl_3-al kyl , and all the

af or erfBRt Y phenyl and heteroaryl groups can optionally be substit ut ed
W|th up to two groups, chosen fromthe group conprising F, C, Br, CHS3,

oc 3, £ENTRerild iR%@nd RS~;
t oget Hénffem B ?W@af@%fr&h?g%%{’%%ﬁ?%%&“ ga%:éné%mr%(&nenbgrl ed het er ocyclic
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taut OnerlleﬁleIltgr gﬁbs&?neﬂﬂ%rnqﬁ@l%&é&%]ﬂg)bf anplcticakdngponals ean benlkyhinito, hhle,
follownﬁ npounds are rul ed out

6-[[1- a)ktedyyhmﬂm(q:sym; mmeaucamlylalﬂqo@eﬁﬂ %@5%‘513“’6“%‘]0619&/] hexanoi ¢ aci d,

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

subst i il SeidwdddativatiGesthaning butistimtddairylaaspupy i posstian: Lienst monq-rHSPRTEEF | y of

each other: F, C, OH OR4, OCORA.SR4, R4 t ents on
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adj acef %ﬁlb f¥tuents on R2 forma -O CHz-O or CH2- CH2- CHz- group are
preferred. 8

Benzimidazole rings that are used for treatment of cystitis are also mentioned in WO 97/33873
Al. These compounds can have phenyl, naphthyl and unsaturated heterocyclic groups in
position 1. The derivatives can be substituted in position 2 with alkoxy, phenylalkoxy,
naphthylalkoxy, heterocyclo-alkoxy and unsaturated heterocyclo-alkoxy groups. The benzene
ring of the basic framework of the derivatives can be substituted with nitro, alkanoyl, amino,
alkyl, alkoxy, cycloalkyl, heterocyclo, unsaturated heterocyclo, halo, alkylthio,
hydroxyalkylidenyl, hydroxyalkylidenylamino, aminoalkylidenyl, aminoalkoxy, hydroxyalkyl,

heterocyclo-alkoxy, aminoalkylidenyl or trifluoromethyl groups.

Condensed 5-membered heterocycles, for example, substituted benzimidazole derivatives, are
mentioned in EP 0 531 883 A1, in which these compounds, according to the general description
of the compounds, are substituted in position 1, preferably with a substituted alkyl group, and in

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



Benzi m dazol e derivatives, in which R3is H, are also preferred.

Benzi m dazol e derivatives, in which R~ and R4, ~ inde

) , pendently of each
other, are C~_Z-perfluoroal kyl, C-_4-alkyl, are also preferrgd.
Benzi m dazol e derivatives, in which RS and RS~, independently of each
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, : eplaced with QO S, S
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with Cl_3-al kyl or 3- al kang C~, 2- aI ene
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OICl N(C _3-al kyl)2, N(C-_3-al kyl) (Cl_3-al kanoyl), COOH, CONH2
?\n\n Saést hte af;)r e]nentloned het eroaryl groups can be substituted with one o’r
ituents
0OC2 Hs Forpassibeth graB)F(C)) theﬁgﬁgnrou oﬁggm éroﬂig] @Ealﬁﬁla%n infiBRorsehkx 110CH3,

er w e nitrogen atom can forma
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Neurology, 45, 1441-1445 (1995), Breitner, J.C. S, Gau, B. A, Welsh, K. A, Plassman, B. L.,

McDonald, W. M., Helms, M. J., Anthony, 1. C., Neurology, 44, 227-232 (1994), The Canadian
Study of Health and Aging, Neurology, 44, 2073-2079 (1994)), cytokine-modulated (McGeer, P.
L., McGeer, E. G., Brain Res. Rev., 21,: 1995-218 (1995), McGeer, E. G., McGeer, P. L., CNS
Drugs, 7,214-228 (1997), Barone, F. C. and Feuerstein, G. Z.,J. Cerebral Blood Flow and
Metabolism, 19, 819-834 (1999)) and complement- -cascade inhibitors (Chen, S., Frederickson, R.
C. A., and Brunden, K. R, Neurobiol. Aging (1996), McGeer, E. G., McGeer, P. L., Drugs, 55:
739-746 (1998)).

The compounds known for treatment of immunological diseases, like steroids, often act on
several factors in the immune system and, in so doing, trigger numerous side effects. The task is
therefore to furnish substances that inhibit cytokine activity based on their microglia activity,

without triggering serious toxic side effects.

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

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

Because of their capability of interrupting production of IL 12 and TNFa in
monocytes/macrophages/dendrites and IFNy production in T-cells and NK-cells, microglia
inhibitors are suitable for treatment of numerous diseases that are triggered by increased
production of cytokines, Jike TNFa.,8, IFNy, IL-2 and IL12, like inflammatory diseases not

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



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

o

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

o

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

o

-

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

1-(4- hyl phenyl) h 1H h
E1Snd[uE:ed 1(nf1ar£1nrsntat1<))/ns phearr]macologlcaﬁyttnglgeer d 1?1ﬂammzl?t‘1anzlje£'atﬂﬁ§ QL wln 4 1 oxy] hexanoi c

kgﬁfarﬁ%[(s%(%%{bﬁgﬂ% {r@aﬁlmaﬁ&y lehetidds beR&) thdea okighr: yI ] oxy] pent anoi ¢
5-

oo

1

t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric

o o

([1 phenyl - 2- ( 3- thlenyl) 1H benzi m dazol - 6-yl ] oxy] pent anoi ¢ acid

QJU'IQJCDQJmCDCD-hﬁ)QJUIQJQ)CDQJ-bQ)U'IQJCD

[
[
[
[[ 1- phenyl - 2- thlen b I e yric acid
-[ 1- é’ﬁ‘}qlméjaé fiffﬂvé’ﬂgff%haﬁ—lthﬁgér}ﬁ%hggﬁ%}a—l gtrwtﬁl%g] hexgnm c acid
-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c acid
-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi c
ci
-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c
ci
-[[1- (4-f1uorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi c
cid 5-[[1-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi ¢ aci d
4-[[1-2-(3-pyridinyl)-111-benzirni dazol -6-yl]oxy]butyric acid
6-[[1-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c acid
N- ( 3- nmet hoxypropyl ) - 6-[[ 1- (4- et hyl phenyl ) - 2- (3-pyri di nyl ) - 1H benzi m dazol -
6 yl ] oxy] hexanam de
6- [ [ 1-#-wiatthyl phenyl ) - 2- (3- pyri di nyl)-1H benzi m dazol - 6-yl ] oxy] - 1- nor phol i n
- 1-yl hexan- 1- one
N-net hyl - 6-[ [ 1- (4- met hyl phenyl) - 2- (3- pyri di nyl ) - 1H benzi nm dazol - 6-yl ] oxy] he

xanam ge N, déndiese phatlyl froup, optionally substituted with up to three of the following

[[1-(4-nethyl phe 1FLbenZ|n1dazoI 6-yl ] oxy] hexanam de
6-[[1-(4- néWﬁ?FHHéhfF%p%%EQ%HVQmQ¥$& - 1H benzi mi dazol - 6- yl ] oxy] hexanani de
N—cyclopropyijB[hl (4- et hyl phenyl ) -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy
] hexanam de 10

N- et hyl - Pﬁloﬁﬁ(NEQBylphenyl) 2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexa
nam de

6-[[ 1- ( 4- rreﬂ’%w RSOy 11 benzi i dazol - 6-y1 ] oxy] - 1- [t hi azol i di n-3-yl ) hexa
n-1-one

N ( 2- nethox§ﬁgg¥g§ %ﬂb&; (4- met hyl phenyl ) - 2- (3-pyridi nyl)-1H benzi m dazol -6
yl ] oxy] pent

N, N- di et hy br &rd ddjacést-soetibensioa R Itygeshet Srpya {QHCHIO- Q- CHse @ @550 6-y1 ] 0
xy] pent anam de

5-1[1- (4- me®®Pphenyl ) - 2- (3- pyri di nyl ) - 1H benzi mi dazol - 6-yl ] oxy] pent anani de
6-[ (1- (4- net hyl phenyl)-2-(2-thienyl)- 1H—benzinidazol-6-y|]oxy]hexanoic
acid. The present invention_inclu t he ial I e salts
of t he RAf or denaies IR SRS BHAS! 1c§, i%me&bFVX? em%%d%%ugxypgp{?gh%@ rogen
bases of the, anglotlfagnhe sifid Gaip ¥R asbansibag ihaptbend oubatilomngand al so
the salts o caf oxy ic adits of the derlvatlves according to the invention
wi th bases. sitsinteetszindépdadeantly ofieschwiiel'ves according to the invention can
have one or nEﬁ§3a ymetric centers, so that the conmpounds can occur in
several isoffe rms. The conpounds of fornmula | can al so occur as

t aut oner s, qﬂ@nmg‘oﬂﬁmﬁs or geonetric isoners. The invention also includes
al | pOSSIb|e |§pners li ke E- and Z-isoners, S- and R-enantioners,

di ast er eomer@Rracemat es and ni xtures of these including the tautoneric
corrpounds @]y g@gs%dﬁ@nerl c conpounds, even if not expressly nentioned,
are a’ conponent of ‘the present invention. The isomer mixtures can be
separated adt’ording to the usual methods, |ike crystallization,

chromat ography or salt formation, into the enantioners or E/ Z-isoners. The
het eroaryl groups contained in the benzi m dazol e conpounds according to the
invention are constructed fromfive or ten franework atons and can contain
one or two hetero atons. Hetero atons @re oxygen (O, nitrogen (N) and

sul fur (S). Exanples of nonocyclic heteroaryl groups are pyrrolyl, thienyl,

furanyl, imdazolyl, . thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrazolyl, pyridyl, pyrimdinyl, pyrazinyl and pyridazinyl. 11 Exanpl es
of & bicycle heteroaryl group are indolyl, isoindolyl, benzothiophenyl,

benzofuranyl ben2|rn|dazolyl indazolyl, qui nolyl, isoquinolyl,

o o o - - e - I T T Y r



The foll ow ng can be nentioned of exanples of saturated heterocyclic rings
or as cycloalkyl with one or nore hetero atons: piperidine, pyrrolidine,
tertrahydrof uran, norpholine, piperazine, hexahydroazepine, as well as

2, 6-di met hyl nor phol i ne, N-phenyl pi perazi ne, 2-nethoxynet hyl pyrrolidine,

pi peri di ne- 4- car bonam de, thionorpholine, thiazolidine, in which coupling
can occur via optionally present ring NNatons. The foll ow ng can be

menti oned as straight-chain or branched al kylene for Awith up to six

Cat ons: et hyl ene,  propyl ene, butyl en ent .ohe n and,.abs0

1- net hyl et ﬁyt%féfgafé{*wg%’ﬁ‘é%nls-%g‘% h@ﬁ%ﬁ%&@ﬁ’%ﬁg&gﬁ%t’ h??%f?zoﬁﬁzggﬁ‘ A
1-nethy|bukﬁigﬂnggmbnethylbutylene, let hyl butyl ene, 2-ethyl butyl ene,
1-nethy|pentf|ene, 2-met hyl pentyl ene, 3-methyl pentyl ene, as well as simlar
conpounds. A can be disubstituted, preferably nonosubstituted, wth CH,
NH2, N C~_3-al kyl gr C~ al kanoyl . 12 The physiologically conpatible
acid |tsT%Wﬁﬁh%#g§8ﬁ%%§§T§§gf t he benzi m dazol e derivatives according to
the invention can be fornmed with inorgani c and~organi c acids, for exanple,

with oxalic acid, lactic acid, citric,aci f umari ¢ ~aci acetic acid,
mal ef iR aadiRy, independently %E?Q?,Ot%oiﬁﬂﬂ'ﬁf%d'?’é w9roay P Ek 6@?’1& aci d,
hydr obrom ¢ acid, sulfuric acid, p-toluenesulfonic acid and net hanesul fonic

acid. The inorganic or organic bases that are kn0\26| (gﬁr &?r%h of

physi of ogi aihbtys £6npalkylohegrouptoptionadly shbgitied Vb Qe mit¥ on of
acid group especi al caphaxyl i Ci_ IRS1kahb al kal i hydr oxi des,
especi al | yﬁ%ﬁﬁ"dﬁﬁﬁﬁﬁ@&gfskgﬁﬁnﬁlr’h%?&?%g?@é{g%alai nbggeart h hydroxi des, |ike

cal ci um hydr oxi de, al so anmonia, as well as am nes, |ike ethanol am ne,

di et hanol am ne, triethanol am ne, gl ' b

tris- (Bydr depaes GPOH. @%;MN%@@%%%%?%“F e?%"ﬁ’r?ﬁ‘fj%d 4 BRBi t
activation ¥G6ioagla @ and production of interleukin 12 (IL 12) and
interferon @6?{5;%}9)9 The invention therefore also concerns the use of a
conmpound of forrmula I, as well as its optical or geonetric isoners or their
tautongss ops physi ol adi ¢al idBhdie 8 3tdup chbRh fREME LR @Bmpfisifg dr ug
for treattEhe “bq%pgﬁgl\g}g,n@iaeg%ﬁ/%tﬁggp%?)sdeas_?a gssgcci ated withon grogFi a
activation, c§§ﬂe¢,i@lﬁlaykeayk;l'(b.ea&enylring’decb@lcb%iom@éli*b?@&l?é%q Bith 055189:12 and
| FN~ and for _in ion~of i | eyki - ] iN-@, RERIRIKyBdinvar i ant ,
t he corrpoun%@bS&Eﬁ'&"ﬁ@&%‘”{}ﬁg’r“? %\i‘/k é H‘%&ll’éagsé <drqa Jag%‘ﬁf‘#‘@a% 7g.ny%f orkry?r gat ment of
T- cel | - medi @hRH oneERERkmbeyin Eifiveandribenaldiyatoalkyl rimgicrolbegirwiN @i &&Qe, and

non-T-cel |l -nedi ated i nfl ammatory, reactions. |In t.cu nds

accordi ng t &nd ez $imﬁﬁYeﬂﬁn€P@r¥f§@'&?%h‘ygp%é’P & Og%c?rﬂﬁlgg %I%el}tgn%g)rb%g%g?gn of

:\I'k 12| f‘”d :BNF&/ch}{n%@%h@nniv&hié}%k sin@ N 416mo eatt @sionaliydersubstitdiedvits Cand
-cells. Based o

their capability of interruptin roguct J. f IL 12 and
TNFa in rnoal@ybﬂréélsﬂtan@ﬂhﬁ@eésoa(ﬁdﬁaﬁwd&ld@%ﬁ? 't‘f]ﬁlg(l(ﬁ3 ﬂ‘@%‘?‘#"@{]‘e&ﬁoé“yln’
conpounds accor.di ng .t | L O &ixEmSHbdrabhfl doRfairls'oabr®it  of nunerous
di seases thé{‘twglfféH@rﬁ%&%&é&@"&?%&?@é?@d pr oorlucti or(]) c?]3 _Scyt oki nes, for
exanmpl e, TNhaefoatomsFttpsen frorR theergtoup coniprisings S 37| Qrimhishyplldhs eases that are

not based on_neuroi nf tion, autoj j - , ' &l

"ot ectous. aicsaadencd SRTAM Rt BiPL IR HiSiaR B SEOLENRTS, |

_tr:qgger ed | @Pduﬁﬁ[‘éﬁé&hYroﬁft&eTgicﬁp&:omgﬁisimgCE3,_a(stz§lPhdhﬁlys-iaﬁ<:yb@4 NHyCrel evant
inflanmat ory reacti ons_of naow uncl ear gin. a ammat ory
and aut oi mm}kél,d?}%ga-gég‘a%ﬁyé’:N@hﬁtﬁ'hﬁygz’iI\E@]é'ﬁﬁ%)éékﬁ'?lﬁxnggﬁ’i G;g %F?gg es
(intestinal aF&’WO-@%-?%?Eanﬁlm@faﬁardﬁmwj phi¢hplemathitemaglgidups pan ar thritis,

al l'ergic contact eczenm, psoriasis, penphigus, asthma, nmultiple. s & osi s,
di abet es, t ypaerallybs sbbstitutksieitiiepto tyiosepsschepqn fremy she gr PEFA8ar thriti s,

| upus di seases_an I S eCF,dE32358 sOLRANIERE endR?,

di sease, gr &'t Cﬁé&?gté’%s@eg?’gggég’ g?ﬁ@%ﬁ%’;ﬁ%h 2Q1L\;%ej ect Fign? Exanpl es of
allergic, i nf&eid M tReN-ataatidan faringgiivee do seven-meotbered dieterdcydisring Wit sedises
are: sarcoidosis, asthma, hypersensitive pneunpniti.s, ~Sepsi septic shock,
endot oxi n steRin %“@ﬁieszWoQkor%ﬁ‘BF’oaﬁg,Ca‘_E B%@S “iupfg_rmﬁ]a?’l'haﬁg‘%ﬁgﬁbs (acute
respiratory @ GbESE, SHRGNIE).aIRGBITBSIE, anfiAGdROng orgtie virus [ nf ecti ons
(for exanpl e, non nucl eosi’s, ful m nat i ng hepatitis), organ damage foll ow ng
reperfusion. An exanple of a pharnmacologically triggered inflamation with
pat hophysi ol ogi cal relevance is the first dose response after

adm ni stration of anti-T-cell antibodi®s, |ike OKT3. An exanple of
systematic inflammtory reactions of now unclear origin is eclanpsia.



Exanpl es of neuroinflanmatory di seases associated with microglia activation
are AIDS denentia, anyotrophic lateral sclerosis, Creuzfeldt-Jakob di sease,
Down's Syndrone, diffuse Lewy Body di sease, Huntington's disease,

| eukencephal opat hy, multiple sclerosis, Parkinson's disease, Pick's

di sease, Al zheiner's disease, stroke, tenporary |obe epilepsy and tunors.
The invention therefore also concerns the use of the nentioned :
benzi m dazol e derivatives for treatnment of these di seases and for
prevention of these di seases. Appropriate mcroglia inhibitors according to
the invention are conpounds that achieve inhibition of mcroglia activity
of at le o, 38001 MR ' b paYmadeuBéallyepplicaB@% when
sti nu|aék”§‘§ta%ﬁ’tg‘n{°?ﬁéej°ﬂ&§!“§ier%tﬂ ee?g %ﬁéﬁtgéﬁg{iﬁgﬁﬁgl %r operti eslyo pt he mcroglia
i nhi bistlex s can be denonstrated according to nethods known to one skilled in
the art, for e le, with the i st.igation nethods described bel ow and in
WO 01/BYA .theléﬁg"e‘lng Cf’g]p%]sflérafeﬂgfég;%ﬁ{'exanpl e 29 how inhibition of nicroglia
activation can be nmeasured. The microglia can then be activated by
different stinuli, for exanple, w.th A(3-peptide, ((3-anyloid, Araujo, D.

M, arﬁd[[tipbfrmlh?-(nyrld\nq-4-B¥)a1ir;EBe@E%ld?ZO%é9/? 0221}%9’134181%3%5192), with prion
protein, cytokines -or cell fragnents [Conbs, C K , et al., J. Nec~rosci.,
19, 928-939 (1999), Wbod, P. L., Neuroinflammtion: Mechanisns and

Manag eyg pheryl0ebenRot&a-2- 1199 8) fenziBtidarol-atyi Jory lwttanoicheidA( 3- pept i de
corresponds to the pathophysiological situation in Al zheiner's disease. In
this test, the substances according to the invention, during stimulation

W th té@nﬂgd%pﬁﬂe%edgﬁh&}b&}i ed inhibition of mcroglia activation.

I nhibition of mcroglia activation with the substances according to the
invention leads to a strong reduction of cytokine production and secretion,
for ~exanpl g agﬁengf-%roﬁ oplichahMsgbstifRAEWISHp Rytwoldf Bft N inENsbsEixRABSSI ON

anal ysis), and t educe secretion of reactive oxygen/nitrogen

i nt er medi atiedeperSientdy of eacimpthexmat ory factors are al so equal Iy inhibited. The
in vivo efficacy of the substances according to the invention was
denonstratedn an MCAO nodel in rats. This nodel sinulates the state of a
stroke. Theygubrt @wos' according to the invention reduce mcroglia
activation that occurs in acute brain lesions in the brains of the aninals.
| nhi bition 9> cyt oki ne production is represented, for exanple, by neasuring
TNFa and i ng4ej;l eukin 12 in |ipopol ysaccharide (LPS)-stinulated THP-1 cells.
The conpounds according to the,invention inhihit TNEa a interl eukin 12
product i on tWa aﬂﬁ%ﬁbé‘lﬂyﬁg%}é&tﬁ ap iRééDEGLhPS§°-r’§tai 'Ehtgf'gd O‘TE%Tl&gé'ﬁlltéi ETeYp
denonstrate the effect of the substances on T-cell activation, for exanple,
measurenent of |INFy secretion is used. The conpounds according to the

i nvent Benzirmhidhzdbd daryativeslHp wiidduct i on of peri pheral nononucl ear bl ood cells.
The invention al so concerns pharnaceutical agents that contain one or nore
conpounds according to the invention of general formula I, as well as one
or nor g? cariheidhocytie 51%-mempbaedirtauirycgbupygehtls 2dretacoatomsi ghopmdrayt t he

invention are prepared with_ ordinary sqli | i qui d vehi cl i | uents
and or di nar ¢ gHaP SAERITIE N} S’é\?a 4388‘?{?113@#‘%%‘&4 ‘8‘ F%tgo‘ratg ioefﬁfestgg%‘glgkdi ng to
the desired; b uRGef iRRPrideRlyl SeadM dtheran appropriate dose in known fashion.
Preferred preparations consist of a formof admnistration for oral,

enteral or Bd&lenteral, for exanple, i.p. (intraperitoneal), i.v.
(int ravenoug}v dedre (i ntramuscular) or percutaneous adm nistration. Such
forns of adminisiration include tablets, filmtablets, coated tablets,
pills, capsSRESORIBAIR'S,

R* or

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

preferred.



creans, salves, lotions, liquids, |ike syrups, gels, injectable Iiquids,
for exanple, or i.p., i.v., i.na. or percutaneous injection, etc. Depot
forms, like inplantable preparations, as well as suppositories, are also
suitable. The individual preparations release to the body the derivatives
according to the invention according to their type gradually or the entire
anount in a short time. Capsules, pills, tablets, coated tablets and

| i quids or other known oral forns of administration can be used as
pharmaceutical preparations. for oral admnistration. In this case, the
drugsfﬁﬁ@"ﬁ%ﬂﬁ%ﬂéﬁﬁﬂ”%%‘?ﬁiF they |iberate the active ingredients either in
a short tinme and release themto the body, or have a depot effect, so that
a longer persisting, slow supply of active ingredient to the body is

achi evdd. [IsHzlelalso prefarigdt he at | east one benzi mi dazol e derivative, the
dose units can contain one or nore pharmaceutically conpatible carriers,
for exanple, substances for adjustnent of the rheol ogy of the drug,

sur f agieaBisdazsRel ddbvdtivegis whithcr ocapsul es, microparticles, granul ates,

di luents, binders, |ike starch, sugar, sorbitol, and gelatins, as well as
fillers, like silica and talc, lubricants, dyes, fragrances and ot her
subst 3{’9&? R’ %Eé;%ﬁ&)&wio? Badh@Meplave CRRpEEuOIOLIKD €Y, alkylriare aigp prbferredt i ve

i ngredi ent "wit nown"inactive ingredients, for exanple, inert diluents,

| i ke dextrose, sugar, sorbitol, manitol, polyvinylpyrrolidone,

di sintegrants, . |jke corn ch or alginic acid, binders, like starch or
gelatﬂﬁ%an%FPFéhpgg“Fﬁﬁg§®§%boxypoIygethylene, car boxynet hyl cel | ul ose,

cel lul ose acetate phthal ate or polyvinyl acetate. The tablets can consi st

of several layers. Coated tab]ets n_he pr t es
pr oduc@%ﬂnﬁi’ﬁ‘i lnéﬁl?eyd%‘ﬁlyt";ﬁ?cé‘tqg %Qrﬁﬁg@'gﬁ&ys%o@gﬁggﬁr %n ;ﬁg}g l‘l?ge% gt% ipdngs, f or

exanpl e, pqﬁn,vb’ngﬁlgw’rsml CHoaRI Ay 08 h-hEglengUmwhidlyine ringngmbier fnen$-um oxi de
or sugar. The coating shell can al so gonsj st of Sev r.al. Iagqhgmd-ihmhich
the i nact i vmernbegedsangeende s At Py USRI ORHRRY MM ORHIES &Y 16
Capsul es cqat ajal cti hngredi ents can be prepared, for exanple, by

m xi ng the éﬁ?@%%?ﬁ%Fég¥§ﬁ¥’mﬁth an inert carrier, like |actose or
sorbitol, and encapsulating it in gelatin capsules. The benzi m dazol e
derivatives_accor.din 0 the | 1.ON:&an latepoy N the form
of a sol ut i%ﬂ'”ﬁﬁﬂ‘fne’l @'4’%’8&%@%%?@“ ?gllltﬁg mﬁér%:érgzt“?glts {ﬁgﬂ’n% con)t ains, in
addition to the active benzi m dazol e derivative, a pharmaceutically
conpatible oil and/or a pharmaceutically. c at i i il ct ant
ubt ance. ainaihieh dl B ARHEEGUPPECA Y SO RITTEY & dsarcantl Rt y U ERES
substance agg/ iy, ARG, MHGE WA L Tk GO R CHI-dkyigy BC5-akyliCes-alihneh)k  as
ingredients. in Order to achieve better_ pioavajlabilit oﬁ)ﬁp%uﬁgﬁﬂve

i ngr edi ent sCAOEL CONKR erd tlhieafrapentigncd pigroyy 85‘??0‘?”%’8 YRS be

formur ated P {eb SASHhIh rohAREANS coiiniof ¥, OLCPRSEIHS DENMINIS al &
converted wth a-, - or y-cyclodextrin or their derivatives. 1f creans,
sal ves, | otCBHp€,Bypd externally applicable Iiquids are to be used, they nust
be devised so that the conpounds according to the invention are supplied to
the body in sufficient anobunt. These forns of adm nistration contain

i nactive i ngyRUIRINMS togkter witALR yrogenasing waw foror S-Zaparsherasitetesdcyelgdhat

rheol ogy of the drug, surfactants,. preservatives, solubilizers, diluents,
subst ances €& oREIEESHIdHIONAYETh NEHEEDI 1ity for the benzimi dazol e
derivatives agear dbR%nliah Besdvay@Rbivam CHrakENCLpakeky-Co-alipls arefalsagr ances
and skin protective agents, |ike conditioners and noisture regul ators.

O her acti verefexgdedi ents can al so be contai ned, together wth the conpounds
according to the invention, in the drug [U Il mann's Encycl opedi a of

| ndasstrial Chem stry, Volune 4 (1953), pages 1 - 39; J. Pharm Sci., 52,
918 ff .BdnkidBdzolcHerivativez, e safthi ndenwal d, Exci pi ents for Pharmacy and Allied
Fields; PharmiInd., 2, 72 ff. (1961); Dr. H P. Fielder, Lexicon of

Exci pients for Pharmacy, Cosnetics and Allied Fields, Cantor AG

Aul endgf/Mngié@_@gin CI_P@]k%r}élﬁé,ta@@ﬁ&ﬁerﬁﬁ.Cor ding to the invention can also
be used in appropriate solutions, |iIke physiological saline, as infusion or
injection solutions. For parenteral adm nistration, the active ingredients
can be di ssol ved or suspended in a physiologically conpatible diluent. QI

sol utions, 17 | i ke solutions in sesade oil, castor oil and cottonseed
oil, are particularly suitable as diluents. To increase the solubility,
sol ubilizers, |ike benzyl benzoate or benzyl al cohol, can be added. For

formul ation of an injectable preparation, any liquid vehicle can be used,
in which the conpounds according to the invention are dissolved or
enul sified. These liquids often contain substances for regul ation of

S " Y T o . Y T L ) LN ] o, R 1 T



1. By reaction of an ortho-I|eaving group-substituted (preferably

hal ogen-substituted) nitrobenzene derivatives (A) with arylam nes (B),
N-aryl - 2-nitrobenzenes (C) can be 18 produced under various reaction
conditions, |ike heating of the reactants without or with an appropriate
inert solvent, |ike al kyl benzenes. The am ne used as reactant can al so be
used in excess as solvent. The conversions are run both without and with
bases (for exanple, potassium carbonate, sodium hydride). Additional
auxiliaries can also find application, for exanple, copper salts. Exanples
of the procedure nentioned here can be found in nunerous papers, like D.

‘]erCh%en ﬂndfzbﬁ%ﬁ(latl\l& iFadid, Ann. Chent., 575, 162 (1952), CAS, 53
(2138); I?Q Abranovitch, Can. J. Chem, 38, 2273,1960). SCHEME 1 X =

| eavi ng gr oup R = Substi tuent(s) or H The so-obtained N-arylnitroaniline
deri v ives é&) rrb onverted in different ways to 1, 2-di substituted
benzi dazdsf (}'E? ME 1 Key left to right: Reduction, Derivative of an

aromati c caa&Pronded oacdatbodratah defrpde ARedpedferosd. of the nitro group (O is
preferably conducted by hydrogenation in polar solvents, |ike acetic acid,
| ower al cohols or acetates, with addition of catalysts, |ike Raney nickel

or pal CRLRARy01 & arD¥arb BRI F fefei@duct i on, for exanple, with tin in
roc‘ﬁl'ﬁglbc éc?@zo C ga Bcﬁllgellany, Tet. Lett. (1984)) or

Fe/ aceti -[[¢-(dmiethyljihenyd)- meyngmylg 1Hsbemgjmygarol-6iloxghprangisiagid; 18 150 ( 1977)].
The bggﬁ}&]é e@y&&eﬁl@l- -plyH qtl-f"bé}ﬁgmfdﬁﬂ)%? @%@@ﬁta‘@ ady conversion with

acid ers I ' m noest cid anhydri des,
al dehy4lgs., (4@,ﬁeu@llmn§zlr)ee(3q:@hbom)lllfbbarzlmhslam]{6kylbﬂymﬂtyh@@@1dac| d catal ysis

and/ or wat er-renovin epar ] f

1, 2- di Har§ 1%9%&@%3@83}?@3@3%@%@@%% g@ﬁgam %:naagll d and

N- h %ﬂM % n dd d

tr:Of ?3%:1 thaneblﬁcﬂ?ﬁgﬁﬂlﬁﬁﬁgﬂﬁH%n 1?11%356{’6/%&@3%“:2?[02?3 o anM S. Hussoi n,

J. O gaif{l- (@mﬁh}’IPMYl)zﬂ?z@?{h’Gngé’W}be“WEWZS SrrHPFIGPENIPOIRATES are used,
ni trobgr me(gea‘%t?}g/ H‘fe%glr}ba%(ﬁme}‘f’ﬂﬁg Be‘ﬁm%@'ﬁf)l 591168y 18Rk Ac AGdrun the oxi dat i on

of the tl benz azoline in S|tu clization to
benzi rﬂ.l[dqitﬁhﬁsz -(3sthizngl)- 1 polsiziviidazol- 6 ybayelpentangicacdhat i ¢ al dehydes as

bi sul f] t[ﬁ enﬁ-i—(s_’»—t\menyl) q]—labngngxemsldgz@)-é-)fl]oxy]butync acid
6-[[1-phenyl-2-(3-th1eny1)-1H-benzimidazo]-6-yl]0xy]hexanoic acid
6-[[1-(4-ﬂuor0pheny1)-2-(3-thieny1)-1H-benzimidazol-6-yl]oxy]hexanoic acid
5-[[1-(4-ﬂuorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
6-[[1-(4-f1uorophenyl)—2-(3-pyridinyl)—1H-benzimidazol-6-y1]oxy]hexanoic acid
5-[[1-(4—ﬂuorophenyl)-2—(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
5—[[1-2-(3—pyridinyl)-lH-benzimidazol—6-y1]oxy]pentan0ic acid
4-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]butyric acid
6-[[1-2-(3-pyridinyl)-lH-benzimidazol-6-yl]oxy]hexanoic acid
N-(3-methoxypr0pyl)—6-[[1-(4-methy1pheny1)-2-(3-pyridinyl)-1H—benzimidazol-6-
yl]oxyJhexanamide
6-[[1-4-methy1phenyl)—2—(3-pyridiny])—lH-benzimidazol-6-yl]oxy]-1-m0rph01in-1-ylhexan-1-one
N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H—benzimidazol-6-yl]oxy]hexanamide
N,N-dimethyl-6- [[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6—yl]0xy]hexanamide
6-[[1-(4-methylphenyl)—2-(3-pyridinyl)-lH-benzimidazol-6-y1]oxy]hexanamide
N-cyclopropyl-é-[[1-(4-methylpheny])—Z-(S-thienyl)-1H-benzimidazol-6-y1]oxy]hexanamide
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2. Anot her access to benzim dazoles (E) is described by T. Benincori and F.
Sannicolo in J. Heterocyclic Chem 25, 1029 (1988), which permts a broad
variation of substitution pattern, both in the two aryl substituents and on
t he benzene ring of the benzim dazole. It is self-evident to one skilled in
the art that these substituents nust be conpatible with the reagents and
reaction conditions enployed during the synthesis sequence. The
substituents can occasionally be nodified later. A hydroxy function is

al ways contained here in the 6-positi of . benzi m dazol,e (cf. structure F).
Fi nal INI{“eIhtYﬁé'gﬁ'@émﬁ‘gﬁlPFHHde'&ig‘ﬂ":“ybﬂi}gg‘ﬂ’é“&‘g?@l‘glﬁﬁ’éyk‘q‘ e ssibility of
di r ectg N 4 el en@f-2aM-BnzRGEY 068 PRk $II1 -ReAZ6INISl3 Z0)hexant Donexanpl e,

accor iﬂ%%{oeﬁﬁlg{ngénsone,lw S. E&P@tgﬁkpus Paten??h 933 397, or D M T.
Chan, N(2-methikyesiayd)-SHH{1-@-mepayiphenyl)-2p(3-puidinyy HY berzimidagol-G-et t . 39 (1988)
2933 Qf A gn %%HR§, S. Saubern, M Rafalski, P.Y.S. Lam Tet. Lett. 40
(19999ﬁ@é§@. PHAHS" sel f-evident to one skilled in the art that the

subst i, NafingthiR - SP[a t (4 aget by plpay 1) 1-@ - wyiridimyl )l -bearire itta sol byl Joxg dreniaommidendi t | ons
enpl oyed during, the hesi s ence.. . The substityents . can optionally be
modi fi5eH11(%P1§thlrt§e“¥1§é'r&1p?/ﬂ@%§'§%@ﬁ’gﬁﬁa@ﬁﬁﬂggﬂmﬁﬂﬁ?a&??‘j i's established
in pr,Qst.ﬁP.f(@.ﬂqeﬂ{y,wfawls&f(gk}ﬁ@nleimbeﬁﬁﬁlm&@;@m]d)mmm@dw Riidity with the
reaction conditions during the correspondi ng benzi m dazol e synthesis, or
only after benzim dazole synthesis is conpleted for other synthetic

reaso t hen,. dependi . it r 3 enzene ring
on ben eﬁ?ﬁﬁ@ng?l ?F?gggﬁﬁegpﬁgggé?%i(gﬁg%%%§§?%fgﬁﬁggmgg?ggﬁfghing the B
A- O stdoufpbuiids, &pediaint thé had salisaf hjtrogeubasagofthé bénzinidazohe degivaeves- evi dent to

one skilled in the art, conpatibility of the enpl.ayed .nethods w.th the aryl
subst i FEEANE g "’t“f?é“%‘bﬁ@‘? alsgy the St Cﬁﬂ’gf‘ylbce“k‘g%ﬁ %F%H]Vﬁ&es achpding to

possi bl invb@DHnlwith ®eéabl i shing the B A-O structure el enent are given bel ow
Oxygen can be introduced in free-form (for exanple, R=OHin formula (A)),
or also in protected form for exanple, as al kyl ether (cf., for exanple,
B. D. fﬁrb%nﬁhi%a%le%%ﬁmﬁﬁs ad¥brdfdcab the iV RtiofrRSMave B orfiére(adPrmkiicl rom t he
outset 'as a substituent 1n a benzimdazole synthesis. By alkyl ether

cl eavameters, stithacthe eomhpaindsicanydrwtin sevetnl omgriofarmst Fae pampiupisofformys
solubilizers, like halogenated hydrocarbons,. I . I pde in
ner ¢ I gl st R REteS i S RPRERR sl PR RO AL HRED 1 0
The hygrgosyiblelistntdrd, OiRe Baindie iaRwe 6t adl Resanidines, diastkromersymatdnas antit h a

t erm nal grqﬁp B (formula I) or a grecur%$r gf it containinﬂ fjk I,galides
to et hapgires of thase.dACIEHAS HSHRPBETHHCAPOPPLy HAESF FURC R PPHY Sa?%i} Mati ng
agent spdy By RO meRlohed) lafe a ddnkiRnéhit e tRrestAifRMiBR, di met hyl sul f oxi de,
ethers, like tetrahydrofuran, or also | ower ketones, |ike acetone or nethyl
et hyl ketone, with addition of bases, like alkali and al kaline earth

hydr Oxi"l&%%m{“x&ixﬂx‘f&%ﬁﬁ Bpge?gaﬁ%' AP B8 s nREIL, 1RE BstaBlA8bd,
carbonates, like potassiumor cesiumcarbonate, in ‘a terperature range from
0C t o di2@fatograpladatiskit ormatom e hemaniomessenE/Ziispraers.wo- phase syst em under
phase transfer catalysis, in which the reactants are dissolved in an
appropriate inert organic solvent, |ike hal oal kanes, but preferably in

di chl orgmkdiaansl grdlis cohtaikd Hlthe bptraaRlaide comsyiiunds adcking byl ioxdntien are
preferably sodi um or potassium hydroxide, or also a concentrate&kggueous

sol ut i exmsiggctacEom §ve ekln HAMEY O APTBSIE2n ERRIRIBORG P MUNRRIHP AIfMSa Qre

used, fi9hs &% %ﬁwxgﬁﬁﬁagﬁqhg5ﬁp§ﬁﬁfcgataIysts. Reactions under phase
transfer catgﬁg I's are prefefably run’at roomtenperature. For exanple, a

compound of formula A (with R= OH) is dissolved in dinmethyl fornmam de and

car bongearts & aipabFR AEERRR) fr et e TEROM (PELT D FRDAUPIERESE, 0T

al kal i pemhyelynloysdosy1 dssxabaylc ppdeudylepyradyt ydinidinglopyretimddsd kyodazinyd one

skilled in the art, for exanple, with basic catalysts, |like alkali or

al kal i ne earth carbonates or hydroxides in water, or an aqueous sol ution of
an al cohol. Aliphatic alcohols, |ike nethanol, ethanol, butanol, etc., are
considered as aliphatic al cohols, but preferably nethanol. Aqueous
solutions of ethers, like tetrahydrofuran, are also used. Lithium sodium

and potassiumsalts can be nentioned as al kali carbonates and hydroxi des.
Li t hium and sodium salts are preferred. Cal ci um carbonate, cal cium

hydr oxi de and barium carbonate are suitable as al kaline earth carbonates
and hydroxi des. The conversion generally occurs at -10C to 70C’ but
preferably at 25C. Ester cleavage; however, can al so occur under acid
condi tions, for exanple, in aqueous hydrochloric acid, optionally with the
aid of a solubilizers, like a |lower alcohol, preferably nethanol. A

oy - o M



The free acid derivatives of fornula | or ester precursors can be converted
to am de derivatives of formula | according to various nethods known in the
literature. The free acid derivatives of fornmula | can be converted with
appropriate anmounts of correspondi ng organi c bases under neutralization and
salts. For exanple, when the corresponding acids are dissolved in water,
containing stoichionetric anounts of base, after evaporation of the water
or addition of a solvent mscible Wth water, for exanple, al cohol or
acetone, the t ih paged in the
sl Examer o RhiEy R R gt b S oL o el O " an

appr Ol%?ﬁﬁﬁda%]y]\/ﬁmhzom gﬁn@thquuno]gn@hmnbzmm qmlhydoheylheaniFHYbenzene and
one to

Ive equivalents of the corresp onlng ?%q} ag%dogf(%tothls
sol ut |qumoxﬂlhryl,s1aphth1r§hwll Vi the betergpyheraup {Spal gl 6? "ol ated in the
usual L 8vapor at he solvent. The clathrates Wth a-, Vii- or
y-cychBH%S?f‘{ﬂ?ﬁ cur glch@gnggoﬁlar to the procedure in WO- A 87/ 05297
(3-cyclodextrin |s preferably used. Liposones are prepared according to the

met hod described in Ph i n.unserer el Higpar ation
of so#ﬁetﬁpwhgr%ﬁ’sscan'bﬁg%ﬁé&etﬁ auy i %F%de lcdta%o%giae& dfggsré%?% ér as exanpl es
bel ow. Mp RIrRRALAE! K- 0F- of ByHEAYL b0 @ CRpiupids ab 3-imadazalgberi bed, the

startl%ﬁ corrpounds are known and conmercially available, or the corrpounds

are synt hesi zed in simlar fashion to the described nethods. The foll ow ng

proce Kl%ﬁ]_ | %gﬁss ef Ibtl: gtrﬁélﬁ%ﬁlﬂtolr B ed! IEQar%Hl'ﬁ bANRATr@pSs afethaibyll @hyine-

i nvent procedure 1: Reduction of vitro groups The conpound
bei ng presciesipiopylinsmollyrex-tiutyl ot-papkyl asepant, tey EPETHy RROOTC FYAr-De¥ b Hefiol  or
et hanol or m xtures of solvents, and hydrogenated at nornmal pressure on

2- 5% (heéi’]erred to the vitro corrpound) pal | adi um on carbon (10% . After the
end of hydrogen absorption, it is flltered by suction, the residue washed
with ethyl acetate or nethanol or anol and the filtrate 23
concenParfeaihated alkyds aspprefersidy @Fﬂﬂéj &duct is generally converted without
addi tional purification. General work procedure 2: Ether cleavage wth
hydrobrom c acid 5 g arylnmethyl ether is mxed with 160 nL 48% agueous HBr
and heaymmmrgrdups ateowdersiond & measf preferablar YEloPEpE ] CHGOPULY! PXEI9PEMYhr ed. The

resi due fi{ﬁ‘ a} c:@{e 1ethyl acetate and extracted three tines with
concent¥HEW LAEVUFAERY 'sodi um hydr ogen carbonate sol ution. After drying

over sodiumsulfate, it is concentrated in vacuum The residue is purified,

1 necessany. by crysLalll 2l on, S5 SUYMANBIRSARY 0B skhia 0ol

with one or more hetero atoms: piperidine, pyrrolidine, tertrahydrofuran, morpholine, piperazine,
hexahydroazepine, as well as 2,6-dimethylmorpholine, N-phenylpiperazine, 2-methoxymethyl-
pyrrolidine, piperidine-4-carbonamide, thiomorpholine, thiazolidine, in which coupling can

occur via optionally present ring N-atoms.

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

well as similar compounds.

A can be disubstituted, preferably monosubstituted, with OH, NH,, NH-C; 3-alkyl or NH-C;.3-
alkanoyl.
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Al kyl ation of hydroxybenzi m dazol e derivatives and phenol derivatives with
alkyl halides , y Cnuiiia v A solution ef 1.85 :n:nol of by

droxybPnzi m dazel e derivative in 12 nL rT Ndinmethlf r ~*"~;d~ is mxed with
1.85 nmol cesium carbonate and 2.25 mol al kyl brom de or al kyl i odide.
When al kyl brom des are used, 1.85 mmol sodiumiodide is optionally added.
This is agitated for 1296 hours, then poured onto water, taken up with

et hyl acetate, the organic phase washed four tines with water, dried over
sodium sul fate and concentrated in vacuum As an alternative to this
aqueous wor kup, the reaction m xture can be m xed wi th dichl oronet hane,
separ iR thn{4iABLIchS Bnfftible baildistigs cfalittagehyadis bfithabénzimidmable drsivaiivesr at
concentrated in vacuum Regardless of the vvo({-kug .met.gogo t he esitﬁue is
pur i f iagchribipg ¢o the tinveniiomeandis fepmed YithROEAME ARY OEFUPAT BT AIRS JEl' . Gener al
work procedure 4. Saponifl.cakigmcqkidc i léld athiitic £5d, @hsspRoric/ nol
of caroﬁ%ﬁf/?(i“ﬁ%(tﬂc&égi ‘Ee{‘: ag@?%edrnpd?lscqglid’s%g?gé%b’iIﬁalggrrL met hanol gndp5 L

t et r ahyg Bf dib@florédutidyihydrdbrirtihadd, silfwic axidopSoMeraguidoueadid exd um or sodi um
hydr oxi de solution, After 2-12 hours of agitation, it is thoroughly
concerfoethangsplfoniqastium neutral i zed by addition of aqueous hydrochloric
acid and extracted with ethyl acetate. It is dried over sodiumsulfate and

24  concentrated in vacuum The residue, if a&es.sE(rgi% is guribgfeﬂ by

col umiTtetinorgatiogr erghiyic bses thef e kppyn forkermatipn sigfogieatly, FYPBIUOK Rf 2 at i on
to benzi n daz i : darB '-@@t'a%lp@@g,qn@ dari vati ve
is di LBV ahﬁiorr\%fﬁtﬁ?ﬁaoggﬁgﬁ%é&l}w&l&ﬂy a_r{ ?ﬁ‘)]/ll or het er_oara | "al dehyde
i s addgdrdxdeshispecially ssdius indagoesifinhygrogidacalkaling eartsldrexidesalik Po cool.

The residue_is direct] ur,j fi ed by..col : ik el
it £ noub et 8o gron s <L gy R ST B RdoaRNe BRuBpbLARAS. |

aci ds Ngn&%ng%miin@aﬁpdrﬂ-(aﬁird;q&n%yi?ﬁmamlanﬁﬂe. an amne is dissolved in 3 nL
t ol uene and m xed dropwi se during cooling in an ice bat h with 0.i8 W & a

2 v'1 SGutivh G tri~ ~,thylaluWnumin tviiiG'ic. ThiSiSiiiixed Wt
h a S%#éetr}rogrﬁ)ogﬁ%soqﬁémmm infiditReRAibE oo gIRtaAY pradatun dfintdriedkid td @ene and

agitate ours at 95C. For workup, water is added after cooling,

ext r act)and dasrféredy AENy) [Fheantentiesthaiefdre alsp poncams theruse oha §PmMPRYEPL t he

conbi ned or gani c _phases .wi.th sat urat ed ' ' i dryi ng
over stuPEH sﬁl“f’%{)ﬁé g Rt QL &TRPIERES 18%%%%%‘%%%1%%%9?%@?%3; 1(i(égypuri fied by
col UMM Gy RBRLARY, 86t Prepafutidh bf & drugebr. tréafment B prepdngiod of a disease associated

6-[[ 1- (4-net hyl phenyl ) -2-( 3;{l‘ﬁ)yr i di nyl)-1H benzim %azol - (;%I koxg(#khelxanoi c

aci d ayitBrfigroght yivpirengipparihbdiaeast irespicd Ry ovgPpdyctongl 1516 a4¢ iy ophenol

and 4.8 4-net hyl.ani b i 1E.16).Xxed and agitated for 6 hours at 120C
Af ter E%Othnél}qgf()tmgv%ggl{l%u&gln% irqjet hyl acetate and water and extracted

three tinmes with 1IN hydrochloric acid. The conbi ned agqueous phases were

O BRI e ISR Stchin e ver o
T-cell-mediated, especially Thl-cell-mediated immunological disease, and non-T-cell-mediated
inflammatory reactions. In particular, the compounds according to the invention are used to
prepare a drug for interruption of IL 12 and INFy production in cells of monocytes origin or T-
cells and NK-cells. Based on their capability of interrupting production of IL 12 and TNFa in
monocytes/macrophages and INFy production in T-cells, the compounds according to the
invention are suitable for treatment of numerous diseases that are triggered by increased
production of cytokines, for example, TNFa.,3, IFNy, IL 2 and IL 12, like inflammatory diseases
that are not based on neuroinflammation, autoimmune diseases, allergic and infectious diseases,

toxin-induced inflammations, pharmacologically triggered inflammatory reactions, as well as

pathophysiologically relevant inflammatory reactions of now unclear origin.
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and the residue crystallized. M5 (El): 244 (nol ecul ar ion peak) b)

6- (3- (4- net hyl phenyl ) am no- 4- ni t rophenyl ] oxyhexanoi ¢ acid nethyl ester was
obt ai ned by conversion of 3-(4-methyl phenyl)am no-4-nitrophenol with

6- br onohexanoi ¢ acid nethyl ester according to the general work procedure
3. rviS (Ei): Q2 (ri"icle~ular i~u peak) c)

6-[[ 4- am no- 3- (4- net hyl phenyl ) am no) phenyl ] oxy] hexanoi ¢ acid net hyl ester
was obt ai ned by conversi on of

6- [ 3- (4- et . hyl phenyl ) am no- 4- ni t r ophenyl ] oxyhexanoi ¢ acid nmet hyl ester
according to the general work procedure 1. M5 (El): 342 (nol ecular ion
peak) l%)am s of inflammatory and autoimmune diseases are: chronic mflammatory intestinal
6-[[1- gethylp henyl) - 2- (3-pyridinyl) - 1H—ben2|n1%azol il &]hexanoic
aC| d rmehqpls (istssoral tmeloiwasengwhw d@é%ﬁ@elﬂ%ﬁlahve&r)mls arthritis, alletgic ¢ontact

6-[[4-am i | yl ester
LT e et e R R S L PR
429 ( ravdtetey malitus) fhauankgid enthritis, lupus diseases and other collagenoses Graves' disease,

o A RGBSRz o0 neano
6-[[ 1- (4- met hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol -6 yl ] oxy] hexanoi c

acid nethyl ester according to general work 1t])roceure 4. M5 (El): 415
( nol edidamplasor aﬂﬁggi,c) m@@tlousg@gm]@lrgggered and ischemia-triggered diseases are:

5-[[1- 4- thylpl Wer%ngl rrehg,bn%,g)se@g-% : ,%'sﬂa&a&mot&xyéﬂo@wm@nt anoi ¢

acid ?S % eny am no- enyl | oxypent anoi ¢ aci d met hyl
ester s)h@&( @bﬂﬁirﬂt@d)xhyh\(eofa\ﬂeres A@D&J(famﬁe (e$pimaorty\digplesssyniizemiencclhmprier ophenol

e e Sae £ inteavar (PR Raalf o BEER utnl Bn SRRHAY, ki Procedure

5-1[4- &maggfo’iro%g@bg}ﬂsmenyl )am no) phenyl ] oxy] pent anoi ¢ acid nethyl ester
was obt ai ned by conversi on of

5-[ 3- (4- net hyl phenyl ) am no- 4- ni t rophenyl Joxypent anoi ¢ aci d net hyl ester

gc f ([);_d.%\[;' gxatrrﬂolg gpf?ﬁl@alrmwé%u&ﬁl?%@&éfe% idflarMRatldal With PARofhyBbRgithpklel fite Reak) c)

net hyl qhhémy HysedeqppnivyafiedadmyinisirationafraatiiTpedlansbodiesy likoFIger t N. . ai e aci d
was obt ai ned by conversi on of
5-[ (4-am no- 3- (4- net hyl phenyl ) am no) phenyl ) oxy] pent anoi ¢ acid nmet hyl ester

Wi th 3ap¥gimpit 6pserhmabdemactey dactiotse! gewandearwighn isedemgsine 5. M5 (El):
415 (nol ecul ar ion peak) d)

5-[[ 1- (4- et hyl phenyl ) - 2- (3- pyri di nyl) - 1H benzi m dazol - 6-yl ] oxy] pent anoi ¢

aci d ArfiRE A %gromflaﬁf?ﬁh‘(&%%ls@%e@ﬁssomated with microglia activation are AIDS

5-[[1- (4- et hyl phen -2-(3-pyridinyl)-1H benzi m dazo| - | Jox ent anoi c
aci d adw@ih{?gn)twog%ﬁéﬁ’fﬁﬁl %F%‘Spp&'(‘:‘éﬁiﬂ‘éal@b %as(eEPPW“ﬁéin%ﬁﬁlle %ﬂﬂ? i on

peak) Lewy Body disease, Huntington's disease, leukencephalopathy, multiple sclerosis, Parkinson's
disease, Pick's disease, Alzheimer's disease, stroke, temporary lobe epilepsy and tumors. The
invention therefore also concerns the use of the mentioned benzimidazole derivatives for

treatment of these diseases and for prevention of these diseases.

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

investigation methods described below and in WO 01/51473.
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Exampl e 3

4-[[1- (4- et hyl phenyl) - 2- (3- pyridinyl) - 1H benzi m dazol - 6-yl ] oxy] butyric
acid a) 4-[3-(4-nethyl phenyl)am no-4-nitrophenyl]oxybutyric acid methyl
ester was obtained by conversion of 3-(4-methylphenyl)an no-4-nitrophenyl

W th 4-bromobutyric acid nethyl ester according to general work procedure
3. M5 (El): 344 (nolecular ion peak) 27 (, r ,: b)

a[ [ 4- a{n no- 3 l(3(4- met hyl _pheny:c ) am no) phenyl ] oxy] butyric acid nmethyl ester
was oht ai hed. by. conve n.of, ... . : o

P R T A v A Y LR

accor %i@ﬁ)gii@ cPMES Bd adtiRhid By QIFREM Stivduli, N&r dxEple, With ABapdpeidel(framyloid, peak) )
4[[1- (4-met hyl phenyl ) - 2-(3-pyridinyl) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
met hylAmsjoeP. Masind Elotmame . hr{/) RroinRess 569 19 -145 (1992), with prion protein,

4[ [ 4- am no- 3- - et h nyl )ami n h Y rd [ ester

w th Srag el B GEM G Ry Rar 5 MLk AT K08 (O, WELE RSB
401 ( noduesidfi@fhmh@oh: peRkinighis and Management, Human Press (1998)].

4[ [ 1- (4- net hyl phenyl ) - 2- (3-pyri di nyl ) - 1H benzi m dazol - 6-yl ] oxy] butyric acid
was obt ai ned by conversion of

4([ 1- (4= | | D R 3 Al i lgglg},z_,jm@é ; jc acid
met hyl ﬁlengqét?%a‘%&é I'&rﬁ;Ige E:I?I%gérﬁeérs (@}?HM lt()~t11r Empr ocgdur e g%ltl%}éb% %%ﬂlzmélg%m

é”?' eCdibeake. i 100hip 63K YheExbemices skcording to the invention, during stimulation with the A-
-[[1- (4-net hyl phenyl ) -2-(4-pyr.idinyl)- i nj - 6- i
aci Ej a§eptide, exﬁlibleed in ibgtion of mi r%)lglia acﬁzatzongl'liiﬁhqgi%%rll g}r(le?c%ggllia%cg\l/alt%)ﬁx\]im%g hot ¢

6-[1[ 1‘&?ﬂ%‘&?%o@ﬂﬁﬁ%ﬂohh@fn@é‘nﬂ%rléa@& R4 dtrohbh R8s M3 EXineoryductysy dddexanoi ¢

acid me ester s obtained by conversion of

2- [l 4:?01eﬁm,3e(4x4mp&t b3 A end TNEri (meysuptdemBL IS AvAnH enkiNicaPigesialy| ester with
(%Y;Lqﬂ%gggs,gﬁé ggrgﬁéjc%g?(g&?({ndc;fqgach\ge %%grrl/%{tro\é\@r{ %t&ﬁg&gtgw&v%?ai M5 (El): 429

6- [ [ 1- foftamBiatty) PROMAN aRo Edrapy iitghirgl ) - 1H benzi i dazol - 6-yl ] oxy] hexanoi ¢
acid was prepared by conversion of

6-[[1- (4- et hyl phenyl) - 2- (4-pyridi nyl) - 1H benzi m dazol - 6 yl ] oxy] hexanoi c
aci d "’?*J"Mlvjv%serfﬁ&aci‘gfzﬂﬁ diRehintQ QNGB o R eRROF R detnchstrdvEd (nfan)MCADD

(nol ecular ion peak) 28 Exa;:gle 5 i

65 [[ 1- fadeten tays. Frésnpbdel sinpudatesthe ppte)of 2 srolen ZihgisuBSACE A PINEP HEx anoi ¢ aci d
a

aci g- [ :\LI% #’hgg‘i“g?g 'HHGSM chigétﬁ%'tﬂﬂiog&\ﬂ i)n'aul_l'e heng idfiodazohe Bravlslopxpel hexanoi ¢
animals.

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

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

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

lipopolysaccharide (LPS)-stimulated THP-1 cells.

To demonstrate the effect of the substances on T-cell activation, for example, measurement of
INFy secretion is used. The compounds according 1o the invention inhibition INFy production of

peripheral mononuclear blood cells.

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

according to the invention of general formula I, as well as one or more carriers. The
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was prepared by conversion of

6-[ (4-am no- 3-((4- et hyl phenyl ) am no) - phenyl Joxy] hexanoi ¢ nethyl ester with
3-t hi enyl car bal dehyde according to general work procedure 5. M5 (El): 434
(ol ecul ar i on peak) b)

6-[[ 1- (4- net hyl phenyl ) -2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d
was prepared by conversion of

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

irrg'lt’] h{) @gefﬁagéﬁ%%]fage%s ogcgn?pogﬁi%ﬂg 8 mBIVEndS Ok E gxléb?reé with®Brdifdn) softPd 1qaRf ecul ar

5- [ 1veHicrebhyilyehenyl prdinat Bphdimeceptiyal hi@tebkmezdl inadtvoing@diehisergdgrdisptanoi c
aci d

5-([1 t%‘%deﬁ’é%vpbﬁﬁw figation with 31 apRIAPYiaL ORI KPRV 4381976 P 1 pent anoi ¢
aci d nﬁ?«%ﬁﬂ}’alnoﬁ§&ﬁxglsm 1Bf? BREREin Ritatf e 6131, @ftefil or parentelal for example, i.p

5-[[4-'am no- 3- - met hyl phenyl) phenyl ] o ag} pent anoi ¢ aci d net hyl est er with
3-thi esmynapartmdauemyaetrmwsdl imy (inragresral orvmrqatq@ﬁ@éééwrestgmowssm ): 420
(ol ecul ar

5L LT BRBY e sty ShgIg BRI B BTEYS5t anoi ¢

aci d Wwasnial @pak adtidns, Bandkeliké omumf gels, injectable liquids, for example or i. p,lv im.

5-[ ( 1- (4- net hyl phen I )-2-(3-thienyl)- lHﬁg%mdazol - 6yl E} % pentan0| c acid
met hylorégflcéftaﬂ%%‘éé}ﬂ%ﬁ“ﬁ@ 16 BertdfAmSyigier™p gPAgRtioREy ap Ie;i 406 (ol ecul ar
ion p g reparations release to the body the derivatives

4-([1 es?ﬁaoﬁet hy! %’ﬁé‘%ﬁs ]tab]e Thteﬁ?%‘r,]]%ml H-pben2| m dazol - 6- vyl f'oxy] butyric acid
a) 4- [a[caorqmgm@tmyn\phewac)co@r(gﬁotthﬁl@mm graqwlmanzherﬁnawauet W AH TGt yri ¢
acid nethyl ester 29 :: was prepared by conversion

4-[ [ 4- am no- 3- ((4- net hyl phenyl ) am no) phenyl Joxy] butyric acid nethyl ester
W th 3Czipl§1hlespipﬂmeﬁaretzabdeldydﬂetaamd)hqil1dlgortodlegknwmbraﬂr\tﬂrﬂns pf sbwogrgios, MS
(El): 406 m)lechjlar i on %ﬁ %1 ¢ In.this case. the drugs

4- [ [ 1-@abratadasp %‘H}?Fﬁ“t‘fal(%eﬂa HORS foy oAt A LB R AB IE S8 B I8 S i ¢ aci d
vas prigpangdd Y thamy T1§dr5’t9 the active ingredients either in a short tlme and release them to

4-[[ 1- (4- et hyl phen (3-thienyl)1H benzi m dazol - y] bg‘% ric acid
net hyltheb@@r onkaye R efféCtg%?teﬂ lopgsr RETS#SB%élﬁ’WeSUEPIYI\S’é %‘El‘a)“‘gr tt%ol ecul ar
1 on peg i e derivative, the dose units can

5-1[1- p (5%‘ ga%gvetghllne?\dd Onlulzl-ﬂgeartléﬁa?rgodng;g?z-rg}d;/llzc])loxyr] pentanoi c acid a)

4- et mwﬁ\tﬁaqmemmé phﬂrmla@%mybiéh'e@mﬁilbie cargiersbioae¥raeple pulstangesfer on of

(5-net

bo: "1 sk o s THERSL RIS Riflcuarte, SIGb3 ZR HiiEhoBls. mipropifhes SeM

?gc?rt(jgzrla_bﬁmites gﬂﬂ@ﬁs';lbm\darsml@rsmedsm@r Jsorbltblg%gﬁ?ﬁ%&)well?s;ﬁllféﬂmi%pmaé 5)76 4
. a

(J = 1andygle, 1EPI)'°a“t§ %@S’cf”(gja“ﬂcsza(“az")‘he&ﬁﬁ%aécﬁz 6.90 m(3H); 7.25 dd (J = 8.8

Hz, 2H).

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

phthalate or polyviny] acetate. The tablets can consist of several layers.

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

inactive ingredients mentioned above under tablets can be used.
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b) 6- Met hoxy-1-phenyl -2-(3-thienyl)-1H benzim dazol e was obtai ned by

conversion of 4-nethoxy-N2- phenyl - o- phenyl enedi am ne wi th

- thi ophene-3car bal dehyde according to general work procedure 5. MS(ElI): 306

(nmol ecul ar ion peak) c) 6-Hydroxy-1-phenyl-2-(3-thienyl)-1H benzin dazol e

was obt ai ned by conversion of

6- met hoxy- 1- phenyl -2' - (3-t hi enyl )-1H benzi m dazol e accordi ng to general

wor k procedure 2. MS(ElI): 292 (nol ecul ar ion peak) d)

5[ [ 1- phenyl - 2- (3-thi enyl ) -1 hl -benzi m dazol - 6-yl ] oxy] pent anoi ¢ aci d net hyl

ester 30 was obtained by conversion of

g-cihxédr %ﬁfliésd@ht@ﬂl‘iﬂg a%ti(vég;gmcmxd dan bblplepmzil nforlezmipte, by tnkixiBg irecretipent anoi ¢
e .

( ol edegr iemg\?jthgaéé%:r? ga;rriér?l?ké lgctgs%noer} rsgrlbit\(l)\f rz.nh(d (?nrcggs% alfﬁqlg it%ﬁ ge':Y%rF Ica?p'sulg's(.)6

S[ (1-phenyl -2-(3-thienyl)-Ihl-benzim dazol -6-yl]oxy] pentanoi c acid was

obt ai ned by conversi on of

5[ [ 1- fime byhzididaBolt Hérbntivds-atbordimg 26 thedenentioncapl alspdy) pemmlaiadindha fare ohdt hy|

ester according.to er al r.k pr. re 4 L) ecul ar ion
peak) s%k‘&ﬂibﬁ’é‘t g ‘Qf-e'[‘%ﬁg‘brr?éﬂf%l?%-“? ﬁ?gﬁgﬁtéaﬁ}%&ﬁg@% téglge O{C[]g% yl ] oxybutyric
aci d aknAnfidakolpeymative -a(piainRicemsdally dbmjpeibid ofl atriz@la-hagdeentichbut yric aci d
o compenle papile, rbeita] SouARSIBI G e BPErBGH AP e s R

~yl _2.¢ , I ' > est er
accor dshﬁ?ct ﬁs%%%%(:@%}nd‘/@ra hRfRfElita Ry SompABblel water3@Rch BN Alingrediemsak) b)
4-[[ 1-phenyl-2-(3-thienyl’) - 1R benzi'm dazol - 6-yl ] oxy] butyric acid was
obt ai ned by conversion of

et or TROUH i rPgr Bbat BT L ERARE By B AMCHPGEN TR 1,

peak) dexpdlhd cdPalso be formulated as cyclodextrin clathrate. For this purpose, the compounds

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

6- [ [ 1-apheanyprted with ethibe AYT-SycldeRERAT EFLEHV S | oxy] hexanoi ¢ aci d met hyl
ester was obtained by conversion of

6- hydr oxy- 1- phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol e wi th 6bronpohexanoi ¢ acid
net hy|If esties, salves ialiong atdoexgranalyappligable Ipuidsatiogedised, they must be devised

so that the compounds according to the invention are supplied to the body in sufficient amount.
These forms of administration contain inactive ingredients, for example, substances for
adjustment of the rheology of the drug, surfactants, preservatives, solubilizers, diluents,
substances to increase permeation capability for the benzimidazole derivatives according to the
invention through the skin, dyes, fragrances and skin protective agents, like conditioners and
moisture regulators. Other active ingredients can also be contained, together with the
compounds according to the invention, in the drug [Ullmann’s Encyclopedia of Industrial
Chemistry, Volume 4 (1953), pages 1 - 39;J. Pharm. Sci., 52, 918 ff. (1963); H. V. Czetsch-
Lindenwald, Excipients for Pharmacy and Allied Fields; Pharm Ind., 2,72 ff. (1961); Dr. H. P.
Fielder, Lexicon of Excipients for Pharmacy, Cosmetics and Allied Fields, Cantor AG,
Aulendorf/Wiirtt, 1971].

The substances according to the invention can also be used in appropriate solutions, like

physiological saline, as infusion or injection solutions. For parenteral administration, the active

ingredients can be dissolved or suspended in a physiologically compatible diluent. Oil solutions,
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MS(El): 420 (nol ecul ar ion peak) b)

6-[[ 1- phenyl - 2- (3-t hi enyl ) - 1H benzi m dazol - 6-yl ] oxy] hexanoic acid 31 .=
was obt ai ned by conversi on of

6-[ (1- phenyl - 2- (3-thi enyl ) - 1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d net hyl
ester according to general work procedure 4. MS(El): 406 (nolecular ion
peak) Exanple 11
6-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxyhexanoi c acid

a) (5-chlorq-2-nitrophenyl)-(4-t / I ) : .

chl or 4k soluens;p PeéB@E?ﬁn%isﬁ)oﬁg’g%]ﬂfl ér’jﬂ?togfe%g%ii Qr\g;\l/g}lsrwréﬁllx dg]\}\ﬁa{)lﬁ a giluents. To

4- 1 uqrQaRnk hiensudily,aeiubaized, lieeszyl benroateal b&P! alédlobrcas baeddetir ation to
hal f -volume, it was 'di vided between water and di chl oronet hane. After

washi ng of the organic phase with 1N aqueous HCI, it was dried over sodium
sul f at filtere . .\ BLeP LI WHicBiHel ca gel,

62. 33 Pg”r E%EWFE@P %gﬁi?&nﬁ{e%%gﬁﬁ%ﬁa@]?ﬂ’-?’?&%’?gjp\%g{]yI )g(r?‘i ne was obtained. H NMR
( CDCl 3binp6isnds abeordig deithé dnventorarédissdivad)or egudstfiadl. (Tese Iguids oftgnepntaip, | 3 d

d (J =99 H, 2H; 7.22 dd (J =.9.6 Hz, 2H):. 8. . = ; 9.45
s ( br)supstapees foy regnlatian Hg‘{é%f’él{%is‘[’ﬁf‘b%ﬂ’é%yfef9%‘5%e?’usérﬁ’8g}%éﬁy‘ir‘}%%s%“ 8'(1?.@14 g

(5- chl QBRnEs Withh G s Inve eheny | Q@B aevaagredibiadctah alsabsol uti on of
6.6 ¢ agggﬁvugsm%ltr}ll@ggpm%%rlgﬁﬁ%ﬁol and heated for i\g@hours under reflux. After
anot hexdnBistasd vathdhe begizinaidpaole ¢IIVEOES: it was cool ed and the crystalline
product filtered by suction. 34 g

(5- et hoxy- 2ni trophenyl ) - (4-fl uorophenyl)am ne was obtai ned. 1H NMR

( CDCL3}} is a¥sopoSsitl2 teindippratedhd dubddnded accogdipg Mythe inyentiqn ing tgpngdprmaly 1y - 1H)

7.13 dd (J =.9.9 Hz, 2H: 7.27 dd (9.6 D 0 = . 1H): 9.65
& (o) vpemyana g adpiiet lemsFispaliyly S sbmss i pudgend im0

(0. 1283dihtiveR afBRisEPMMh foRintof @B Yjpetioh-of lat implpitgmeplajasion rfer exasipbonver t ed
according to general work procedure 1. T

e cru roduct. was. furt her.
pr ocessibauteneohBYH SElirreNaEsIoNHERN berfpmwtegeeﬁa} _gg@p@ aﬁ‘;“?“o‘“ﬁfﬁa{egt ’E%r“—ﬁe;‘s 6.49 d
(br) (J & 9k " i (in Be 2sddor thidp ¢ &§6r &ample diRolvigly depots
6- Met h%%%/-e-ms%_lgl-et #l?)é?v?)p"ﬁgﬁ’ﬂﬂﬁs-cz%‘?( %- % hi grnyl )p-l.lil%ls_- bel;lzi lr;l]_!ﬂs}jaz.ol e 3% g 7.48 ¢
t hi ophenkes3-optedeigyaieh aasnigineaiwplanty cabCentain @snRE PR3l 2er 2 hours.
After addition of 15 g N2-(A4- Mg DR RERZENE dckivanslis@m ne i n
50 ni BYHAHRGOT wahe\%ﬁgﬁlﬁ%ﬁs’e@ %’!5‘?*‘%38%‘2‘3%4 %]R%Iler?ﬁ?t her agi tated overnight.
The chak@ee Wasiptiaktifih bplaser foeporeatanceas edmiaittadothy| acetate and the organic
phase washed wth water. After drying over sodium sulfate and concentration
of the filtrate, 18.1 g crude
6- et heyy ackadolthdQHARRREVE dendral Brrinkiagrytirdink kbt zivehdarisdetenaipedby ai ned.
?_/g' glﬁgé%ggmm e)hygi-ci:zg{lg zi(gp-e%c-is(, gl}lfokgugtlilgrptﬂi%rg]g,lo)rx-tgé gdSIﬁiBQtle?e%yslu%s-tg'nFcFe,btﬁg foutl dazol e
6- met hoxye 1-Ldafdhy e 2ehtdd il @B ¥Lverihhbrthemzdagt. dpral £y Wose isaaver t ed
in si mgﬁa/?rml?%é?ﬁogh&%ggtgﬁg%g])gﬁereatl wor k .prc?(_:]y(}hre 2. 12.65 g. {40 mol ) of
crude frobytiamXQ00] prefiablpnomosrthan) 160 g in highihy dasercaphe pdmigiskstdasias

obtai ngi%'gle dose to be administered once, or divided into two or more daily doses.

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

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

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

nitrobenzene derivatives (A) with arylamines (B), N-aryl-2-nitrobenzenes (C) can be
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Mp. 212-218C f7

6[ [ 1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid
nmet hyl ester 6-Hydroxy-1-(4-fluorophenyl)-2-(3-thienyl)-1H benzi m dazol e
was converted with 6 bronohexanoic acid nethyl ester according to general
wor k procedure 3. M. 131-134C g)

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

6[[1-(4-fl acid
et hyl es t ?({dgc‘gﬁ%@ va%to(xg’retaéér}g)?la hém&ﬁé’ lﬂrﬁggéea ?@fzﬁ’ik r%!aﬂ@%]ﬂ%@%@‘%ﬁml o,
S5[[1-(4-fl upapmberiaté )neﬂas(;li%ertthhl&@]k))lbe:ldﬁerimnZ‘hmrdmzmbsc&syeziomnyﬁmﬂﬂoaln0| c acid

Z)CI 3[ két 513 |ufsg1§ll511?1r§§ce2§ Qs slolvent ﬁletcgln\?er}g/logs-a]fy}u% tgou% nd w1t¥ Ibldses Yilop ent anoi ¢
6- Hydr oxy- 1s{h 1E|§691sg9ﬂedabﬂo}lat2 sodnubh :-?mM?h -AddibenRrividazots aasigonver t ed
W

according to genera wor k pr ocedur e - bronopent anoi ¢ aci d net hyl
ester. 33 apr:atlgm) forxamgle, mpper salts. Examples of the procedure mentioned here can be

5[[1-(4-flyor ph nyl Yie a I |peni@noi c aci d
S5[[1-(4-1I E%r %pﬁgm% §°u§ %p 5 ffegl‘g.ﬁ %Ch%mgﬁ?grﬂ aéo ffg Gy C\}J%%J%‘gn%%nm c acid
met hyl est QIQ%fAX)G_@@]B@ﬂ Ih@c@rbckjmg/ittb, @ené.r@henwcﬁ_ﬁkn)?ﬁo&%ﬂ)re 4. M.
184-189C Exanple 13

6[[1-(4-fluor ophenyl )-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d
a) 6- Met hoxy- 1-(4-fluorophenyl)-25c3EHMEGNY! ) - 1H benzi m dazol e

NZ- (4-f | uor ophenyl ) - 4- met hoxybenzene-1, 2-di am ne was converted simlar to
exanple 11 d with pyridine-3-carbal dehyde. |V p. 132. h-134C b)

6- hydr oxy-1- (4-tl uorophenyl)-2-(3-pyridinyl)-1hT-benzi m dazol e

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

6[ [ 1- (4-fl uorophenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c acid
met hyl ester 6-Hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol e
was converted w th 6bronohexanoic acid nethyl ester according to general
wor k procedure 3. M. 105.5-111.5C d)

F [1-(4-fluorophenyl)-2- (3 thi enyl ) -1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ acid
was obtai ned by sg0q g[n?

6[[1-(4-fluor ophen;%) 3- th| enyl ) -1H benzi m dazol - 6yl JoxyJhexanoi ¢ acid
met hyl ester acdbe@ubgitseot(g)enidt al work procedure 4. M. 127-129C

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

1,2-disubstituted benzimidazoles (E):

SCHEME 1

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

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

Raney nickel or palladium on carbon, or by chemical reduction, for example, with tin in
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34 Exampl e 14
2(:'[ Ejl-§4- 8uor ophenyl ) -2- (3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi ¢

a
5-[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anoi ¢
acid nmethyl ester
6- Hydr oxy- 1- (4-f 1 uor ophenyl ) - 2- (3- pyri di nyl ) - 1H benzi m dazol e was converted
wi t h 5bronopentanoic acid nethyl ester according to general work procedure

3. M. 52-
1. (1984 tic acid
5-[[1-(4-f zchéﬁpl)ﬁecna SEC 23(F Vi eéllaglyf {et =4 1n92| %Oélgg/gcei 6 a§1| ][ong/:] pent anoi c

aci d was olwailngdl. thomﬁMd;S;mdmzo,ﬂ_lS 150 (1977)].
S[[1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzim dazol -6 yl]oxy] pentanoic
acid nethyl ester according to general work procedure 4. M. 181.5-183C

Exanpl e 151gs LI LiRlagnyds @) badrvdyobtahdaton dianeR zDybyestrsfonyilivad pent
acid a) 6- I’\I/‘Et hox;l/ 1- esny? 2-(3-pyridinyl)-1H ée)r:gyidm darzsol ye‘)lll\llvas OB'?Q.I ﬁggl :

conver si on daﬁvaﬁvcﬂetlh@mmﬂr}ﬁh@nwﬁstﬁfﬁa h@ﬁwﬂé’rﬁ‘é‘éi’saﬁ]ldﬁ]éy dgf,top also free
pyr i di ne- 3¢a bayg%%ggégsyt%g%gb@g&c Lol \A%twmmyg %ﬂené A¥Gn(El): 301

r
(ol ecul ar PR pyridinyl) - 1H benzi m dazol e
was obt ai n@ﬁla e qmspammn onl Qfdlphenylbennmldazole can be mentioned from benzoic acid

6- net hoxy- 1- phenyl - 2- (3 ri d - 1H ben dazol e _accordi ner al
wor k pr oceéﬁ‘?@f -pyienylig- iR ?(‘{ @)“Sml?v tap nﬁilnn?)sﬁ § of‘gjce an%g@%r‘)ﬂ%ﬁ % 6.81 dd
(J = 8 2 Hé%lgm acid arﬁ@drzdélﬁzﬂ“ I(Iéﬂ‘(i}lcks%nael' 8. ﬁ&sﬂi‘n{ﬂ'ﬂ)rgaﬂ BRm(,3d4137 - 8.2, 1
Hz, .67 d (J =1 Hz, 1H); 942(s 1H). ¢)
5-T1 1 phenyl9829](3 pyridi nyl) - 1hT ben2| m dazol - 6-yl ] oxy] pent anoi ¢ aci d
met hyl ester was obtai ned by conversion of
6- hydr oxy- 1- phenyl - 2- (3- pyri di nyl ) - 1H benzi m dazol e wi t h 5br onopent anoi c
aci d net hylwest@smaicadedyde atousgdronrahenmoecks pred eeshivant,3n gBler toNg able|ty: 401
(m)lecularlonp kgwd%]f o i idazoline in si 1

5-[[ 1- pheny¥t %‘e(’ﬁl—a% 1) o the,injtiafly formed pengimidagpling 1p s, YGRS ¢ aci d

benzimidazoles is also possible by converting aromatic aldehydes as bisulfite adducts

with diamines (D).

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

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

3. Finally, it can be mentioned that, in some cases, there is a possibility of direct N-arylation
of an already prepared benzimidazole, for example, according to M. J. Sansone, M. S.

Dwiatek, US Patent 4 933 397, or D. M. T. Chan, K. L. Manoco, R. P. Want, M. P.
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was obt ai ned by conversion of
5[[ 1- phenyl - 2- (3- pyridi nyl)-1H benzi m dazol - 6- yl Joxy] pent anoi ¢ aci d net hyl
ester according to general work procedure 4. iHNVR (CD30D): b =1.72-1.88 m
(4H); 2.30t (J =8 Hz, 2H); 3.98t (J - 8 Hz, 2H); 6.72 ppmd (J = 2 Hz,
1H); 7.03 dd (J = 8.2 Hz, 1H): 7.40-7.48 m(3H); 7.55-7.65 m(3H): 7.70 (d,
8 Hz, 1H); 7.92 ddd (J = 8.2, 1 Hz, 1H); 8.53 dd (J = 8.2 Hz, 1H); 8.70
d( = 2.1 Hz, 1H). Exanple 16
[ 1- phenyl s | PIERAR| S BarbdrR)XM] Rifalki, ©. 2SI Khnd)
[ 1- phen%l-n%’-ré’iegi $%F%g %%gﬂéllﬂl dazois6 yl]oxy] butyric aci dn%et hyl
er W aSTebtlaitn4d(1B99)a%2hVer Si on of 6-1:ydroxy-i-pht;
2-(3-pyridinyl)-iHbenziWdazvie wit h 4 bronobutyric acid nmethyl ester
ording to general work procedure 3. Ms (El): 387 (nolecular ion peak) b)

( 1-1pRep¥levedtIo BYE ék‘i’l’léﬂbﬁh){held'i' faenEé sibdaments R-vis} bxydripatiple witlethe d was
bt ai ned by conversi on of

[
[
st
yl -
CcC
E
[ [ 1-rpdgenipland reagtiqnyeonditings gmplpyesedsingithecsy Bihesss saapencs) Bhe SHOSUUERS et hy |
t
a
(
[
t
h

E; act:c Fbe%:}&ffﬁgielgﬁal wor k procedure 4. M5 (El): 373 (nolecular ion
[ 1- phenyl 2- (3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanoi c acid a)

L O Ga bresturt sk G (bl s b EHES b oo SYhEFERRA forflS! Tt Y/

ydrgx usg- opﬂ%@ﬁibat%]lﬁﬁvﬁmrthéiieﬁ&i&rclahﬂlbeﬁbzduﬁhg&Zecﬂoerespohbmglbbmmhhxc&am c
cid net ester accordi ng general work procedure % § - 415
nol e(ﬁyh@pms o oplyaikter bep z:ml azole synthesxs is completed for other synthetic reasons, the

6-[[1- e N¥hs %n 2 s&%hlu@h@ﬁazg ekERiRANEd PEnda% e @nibehBxydHew adekenaci d 36
was ob 3 og conver sl on 1I
6-[(1- mb&m&fesme(;ﬁmeplylle ifati elst,abmshingtbeﬂzd-rﬁ geucire depeydiymhslhnigriog ¥6i, net hyl

E)S(;?\r{)l g&%g Es se{}%v d%n (E):r(l)gg gklllecp mrHi'e art %bmlyﬁlb(ﬂli?[g )of th%jeglp%v%h %%0%5 vJ1t‘ﬂrl'heo eak)

N- ( 3- ”ﬁ?f’s‘%ﬁﬂﬁ&@é’érﬁhﬁe dthdr R 4gromishinispberapt m Rind3- pyr i di nyl ) - 1H benzi ni dazol -
6yl ] oxy] hexanam de was prepared by conversion of

6-[[ 1- (4- et hyl phenyl ) - 2-(3-pyridi nyl) - 1K benzi m dazol - 6yl ] oxy] hexanoi ¢

aci d ”§&Hé’%os§%§éﬁfes %r%&a@ilsﬂﬁ{ghwum DR HuaRte e rAGE arediivia Hevgener al - wor k
procedure : 486 (ol ecular ion peak) Exanple 19

6-[[1-(4-net hyI phenyl )-2- (3 pyridinyl)-1H benzi m dazol - 6-yl ] oxy] - 1- nor phol i

-1 yb;(])?gxe% Lan B8 fhtroduced in free-form (for example, R = OH in formula (4)), or also in

J
d
4-
4-
es
n
a
4-
0
4-
es
pe
6-

6

es
6
a
(

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

appropriate inert organic solvent, like haloalkanes, but preferably in dichioromethane. The other
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was obt ai ned by conversion of

6-[[ 1- (4- et hyl phenyl) - 2- (3-pyri di nyl) - 1H benzi m dazol - 6yl ] oxy] hexanoi ¢
acid nethyl ester with norpholine according to general work procedure 6. M
(El'): 442 (nol ecul ar ion peak) Exanple 20

N-net hyl - 6- [ [ 1- (4- met hyl phenyl ) - 2- (3- pyri di nyl ) - 1H benzi m dazol - 6-yl ] oxy] he
xanam de was obtai ned by conversion of

6-[[1- (4 nethylphenyl)-2-(3-pyridinyl) 1H benzi m dazol - 6yl JoxyJhexanoi c

acid it h N i Ne:

wor k. phiatis g b bt AR AR RS RE AR SGR RN, P 957 @

N, N- dicgRdehirAte®aduedus(sbhitieh oy thelvenydpbnding Bycbyxmdl Qyityrniry-anemeiivm dalsalre 6yl ] oxy
] hexanam de was prepared by conversion

6- [ (1upet, fﬁ%tcﬁwﬂh,eﬁﬁﬂlyﬁeﬂa(‘%f%%‘q]lﬁﬁt%y&e)aCti%sb’éﬁ%pﬁ?ﬁé%ﬁe%‘fﬂt?}ww‘ﬁexanam de

met hyl Y tq%ﬁ‘%% ne hydrochl oride according to general work
proce(glrjér%%r @9 rﬁs& ?{r?ol ecul ar ion peak) Exanple 22

6-[[1-(4- meélh%l phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] hexanam de
was prepared. by conver

o1 (L FORSXHBRLG TRV oI5 A ith 5 OPDyliseo et e T mapeendnoi o

aci d rhviyled K5tHa-brombhexanidie atid iethyl estexdeltlamidﬁxﬁcdu of@eSmmgexrben:ab awor k
procedure 6. M5 (El): 414 (nolecular ion

N- cyclt@ppempynes o OFCta SHEE- nGlepraga vf Wzstegbx frﬁl%mﬂjahmhb@ﬁ%*ﬁﬁlcaﬁ%| -6-yl ] oxy

] hexana A
6-[[1 Cf’ﬁ }wf%ﬁlg%?c} ?lgg ?%kr}%ﬁi[ﬁetﬁyﬁ %3#}% ar%t écgzegﬁmglﬁ ‘Eggg?sﬁ%xanm c acid
%t ?ylcaﬁgﬁgrg 1iNg atllllmlw;allﬁpﬁ@mdhammeataxmdrydmxgies @ gatas oahn yprerusgrobtiedur e 6.

: mol ecul ar

N- et an elcPl[lqll Mphgtcmob n@? %hztr@?magﬂyﬁnjtaxﬂl_‘ etc., are considered as

benzi my; ﬁa?cféla*&hbﬂls Wriemm{j‘ﬂf&ﬂﬁow\@ﬁqu%&ﬁamﬁdnm mmmksmﬂhyﬂrofman

6- ([ 1- (4- net hyl E enyl) (3-thienyl)-1H benzi m daz hexand0| c acid
et hylarealseusedi Lithinmptadiym and petayipan thA Fﬁ’rli’edfée’élf’%‘? %a]%‘ii‘%é’ﬁ'&? &< wor k

pr Oceﬁl"‘g{jﬁx%cs 1t @gnf?@ﬁ?l&%ﬁg é?erfe@ndﬁfeﬁjﬁ ca?rgonateEéﬁBiﬁhﬁyaﬁ)mde and

N-(2- oxyet phenyl)-2-(3-pyri di n% - 1K benzi m dazol - 6
yI ] oxya]apemtmm@natderewasatp‘t spakadae byrticonkaaich apd hi&f OXIdeS he conversion

[[1- (4- -
cot b reenrgly cdeBet oyt 870 R BRI RS AR, ARl RS, ' ©
procedyirgr u@ldeﬂ\@ic{ &hnllitiofls or(eXRMBI Uindiqué B hf&ﬂ@&)lorlc ac1d optlonally with the aid

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

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

amino groups, which can then be further modified.

Depending on the sought substitution, the substituents R’ are contained from the outset in the
synthesis components or are established as required at the appropriate location of the

corresponding synthesis sequence or generated from suitable precursors.
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Exanpl e 26

N, N- di net hyl -5-[[ 1- (4- net hyl phenyl ) - 2- (3- pyri di nyl ) - 1H benzi m dazol - 6yl ] oxy
] pent ananm de was prepared by conversion of

5-[[ 1- (4- met hyl phenyl ) - 2- (3-pyridi nyl)-1H benzi m dazol - 6yl ) oxyJpent anoi c
aCld nmetl:171 ecter lexgmla SF~CI ~:'"I1tll d::'r~.~~d~ g tC gCWrai
'vwGk J \'" "~/ aviyauiiZZne u~L'vr iil procedure 6. M5 (El): 428

(ol ecul ar ion peak) Exanpl e 27

> L1 T&iﬁtf € ﬁgﬁ dg %ﬁg bRy P} %ilé?%ke)cﬁllsgfg'cgr?ﬂgI:mvgl@@oot'o'aﬁﬁé'é dx¥dwent anam d

e was erdion
5-[[1- o(f‘ﬂorﬂﬁldwdcbdﬂﬂmgltd variduS neyliddd knywy inlthe herarirei dazol - 6yl Joxy] pent anoi ¢
acid nethyl ester with amoni um chl oride according to general work

procedure 6. M5 (El): 400 (nol ecular ion peak) Exanple 28
6_
a)
a

[ ( bl y] hexanoi c acid
[1%}% ﬁ%gta tdﬁnfﬂﬁllee%]y 0%‘”%2 elear%r/1 %&Q@e@pﬁﬁig;@l 0}62353% ] oxy] hexanoi c
ci d reetrbyfonéding ergasie basmsdﬂbneanraiedndnyand(smlwerﬁxr oxangfle, when the

RN R SR R R R e S L R

434 ( rRhEsici of 'tl‘iknwﬂ@xad?)adb])uon of a solvent miscible W1th water, for example, alcohol or
6-[[1-(4-net hyI hen (2-thienyl)-1H benzim dazol - 6- yl'] oxy] hexanoi c acid

was praspiape dhespli ééﬂzer@if’b‘ﬁ’ dof

6-[[ 1- (4- net hyl phenyl ) -2-(2-thi enyl)-1H benzirni dazol - 6yl ] oxy] hexanoi ¢ aci d
met hyl ester according to general work procedure 4. MS (El): 420 (nol ecul ar
i on peﬂie)anﬁxmu]hb earlee pregpardy mlthmusaﬁl rmrmcngﬁqr@hlapmrpm fhersomesponding paid &5

Gyt nedeivag & e EelePh e, DhEkpatel Bus Gl FRMLERL Fephafl athi

synt hegyeCegfvareRRRE t@oWaspodiing dme a&ﬁao\ded {0 this&&hhﬁoﬁ: uThaigalr yshalyes. For this
pur pose a peptide stock solution of 2 1: 50 in was diluted in H20.
For caReFiPpLestin 6ol 195m Qi 15 sqipted ithe %‘alp‘l‘_’%?ﬂet‘ ﬁvasvomhr’af’éaleﬁalaf?tde
solution/well was used and dried overnight at roomtenperature. Primary rat
mcroglia are harvested fromm xed glia cultures obtained fromP3 rat

br ai nsTheTdathraeparid avi feut vedycladeutin aeoblainedsimiaitnthe praceduriy BO-Ar om

3-day- ol t d.freed of b n paratiqn |eved by
trypsiW/‘g%tg?oﬁ‘cé’ OGB! ?}Sfﬁ%flirﬁ{’]g ff{m[ﬁ S%T‘fs ﬁgerpu?p‘gge% Fesfing g {hérm %ghg’par ation
of undjefeaGn PhemiBiclin aaseRMZ2itoM, 93@1%2)31‘ 40 p, mnyl on gauze, the isol ated
cells are centrifuged (800 rpnt 10 min. ). The cell pellet is resuspended in

culture nmediumand transferred to 100 nL tissue culture bottles. (1

br ai n/ Heaagryt?ogec}'flsgxlﬁ[a greggrts&lsei)lterrg&lilﬁtbélﬁatd'p‘?&ugfs a?eecllés&ﬁ%@(ﬁb' ESar& befowRelti 0d  Of

5-7 days'in beccO' s nodi f eagl e nedi um ( DVEM th glutam ne),
supp! eprepdrabnvifttie qma;nng:cdquwn(lm npy gesgribedy the pitamg@pmpm@s A/ Peynand 10%

g.\é/h\é)SI {:Pgﬁrgérﬂaﬁy g wﬁla{) (tECé) p%gmg’s ag;e @}lg]egg%ﬂwl%lm%‘}rﬂﬂgon tg thpe de@& at ion, an

formed r const astrocytes. croglia
prolif ge@mbés.as non- or weakl y adhesi ve ceI s on it and are harvested by
rocki ng i ncubation (420 rpnmi 1 hour). 40

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

General work procedure 1:

Reduction of nitro groups

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

suction, the residue washed with ethyl acetate or methanol or ethanol and the filtrate
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For activation of mcroglia with A~i-peptide, 2.5 tinmes 104 mcroglial/ well
are inocul ated onto A(3-coated tissue culture plates and incubated over a
period of 7 days in DVEM (wi th gl utam ne), supplenmented with penicillin (50
UnL), streptonyein (40 p.g/nm) and 10% (v/v) fetal calf serum (FCS) at 37C
and 5% COz. On day 5, addition of a conpound according to the invention
occurs in different concentrations (0.1, 0.3, 1.3 and 10 p,n). For
guantification of mrcroglia reactivity, the netabolic activity is neasured
on culture uct i o

(3- (4B ?‘%SPI \afy o FhE ?3”88‘{%‘%%%3” convered WEBORHAFABORAL ) £ ophenyl ) 2H+
tetrafghﬁ@mﬁbn Ownen's reagent, Baltrop, J. A et aI , BI oorg. & Med. Chem,
‘Lett 6111 (1991)). The percentage of inhibition refers to a control
treated only with DVSO The conpounds according to the invention inhibit
mcro | 1 anple 30 (:erebral infarction in the rat (M.AU
nodel %#E%ﬁg‘é%%é{%gma%ordl ng to the invention were tested for in vivo
act i vilitien adeanagawithblydnaboreinid axid cer ebral i schem a (stroke), the MCAO

of 1 ne EArae et e vl §O CAR st B R R el o R FReF o o, o

whi ch riguxd Ughier @odih@eTt SR, Ofhetrbddueqs faRe ORI dllfyl aegato AndExttadrdbiired N Wi t h
oxygen and nutrients. The result of this undersupply is pronounced cell

depr edisies withaonggatrpted saturated sdigmAYdrageh Fabenals spéﬂttoan AHSBRENEN y. Thi's

m Cro%alﬁmasﬁffttt% is%ence'imxv@&ﬁ{vacmbyﬂ@eefaﬁélslﬁu%fle@&f Rl gy several days
and can persist. over severa To test. the substancés, the conpounds

accorakrysgillizatxoxhex dohnamtliromatpgraphyaeinsihéagedr ed i nt raperit onei al | y 1-6 days

after occlusion. The aninmals were perfused and killed on day 7. The degree

of mcroglia activation was nmeasured by a nodified i mune hi stochem cal

met hoenkRdl vidtkprovednns®, Vi bratonme sections of fixed brains were incubated

wi th antibaodi es that recogni zed . the CR3 co rece r.or the VHC |
Conpl kAR o1 bowHETHgIE IR P ELTeaE] AT aHEen PRl BkGeSocy

bondi ngs AesdH Sra%ksWhib m\r@M%%v%Bﬂoﬁddéﬂi@Bfﬁﬂﬁh an 8y S Aimelk@RtABAde W t h
t he conpounds accordin fo the invention led to a reduction of mcroglia

act i vas moyediwith hes mmel msmwemreeanaﬂf?écmeal dyyldsomide gr alkykighide, Yhen41
Exarrpl erale i i I N

I nhi bi fi( ygéron?gés% S?ﬁe10§5 ;EB% ?%l on |c;sd %ﬁgg@%&% E@d%gegg-&r? atlI%ta'?l'cﬁlllzfgls1aznd

inter I%uiours then pamréd pmp&la;es,aakﬂnaxpwdm e(thPSé):etsttei thre: begaeidt phikie-viasbed fogr For thi s
pur pose, 5}1 X 10d P-1 cells 1 Arrer ca Z’é ﬁ Cul ture Conpany, Rockville,
ND) / rﬂ_meﬁl’-"l\ﬂ Y¥%0 TR EYR &Y 0(1088'1" f MY EEs (Life Technol ogi es,
Calt al ogs dﬂfhlteﬁﬁgg%éﬁ’iﬁhqtaeg)ﬁs Wwofkap) tgtz ggctm(mtl rﬁlgﬂﬁre E?i lbel I’lhgxaﬂ _I-\}ﬁl(ht t omed cgl |
culture plates roduct. no. we e conpoun

accor dilﬁé)f”?%‘e‘thﬁ@’ F"rﬂ?éaﬁftdi fepm éﬂeé’r%f'dlﬂ@&“é ﬁalﬁi%P'ffeV@}ﬂ“ aod H&%ﬁ#ﬂf“&t@%&“%@

prei ngyhatgeh. for 30 mnutes. Predilution of the test substances was
conducted 1 n the incubation nmedium Addition of the test substances occurs
as 2- fRegdrdiesnobthe warkag maiket thedesidus|ipprréfiedbyouystallizagen oy colgppmy| at i on of
the cells ght at 30Cwith 0.1 ~. g/nL LPS (Sigma L2630, from
E. CoIChrqge% ryﬂ gf@ﬁﬁ& The nedi um was then harvest ed and the TNFa or
interleukin 12 anpunt determ ned quantitatively. A commercially available
TNFa tiét fromClS bio international. was used for neasurenent of TNFa

( pr od eenerd) WHkRiResdsye Y The anpunt of interleukin 12 was determned with

t he O?ga%mﬁcgﬁgmgj@gyo,(yh.%adlmkﬁrem{cg onal, Inc., Gaithersburg, Mryl and).
The cal cul ated | CSO val ue corresponds to the concentratl on of test

subst dhéemmelof gagkpxyhc a‘éﬁ?]évleﬁs%%qlﬁﬁtvﬁii i1 vmlopethedl Aty ™Fa or i nterl eukin
12 pr i a and
ot or 10Dy A5 SRR A mPE R0 W dalkapd HRGLTERG AT 0K Lol §

cel |l s. AEe«aam ouBLofl agitatidnt itds thbroupiHy cpmagdmait:d mrvagfumperipileed by addivenued ear

bl ood cells represent the effec on.I-cell activation,
neas ur ¥HEMNS haﬁropﬁ%;c adid prd gXipacied W u@é’ ?at? Ulgf ‘fleﬁﬁw‘é FSogim ?)u#gt And
nmononucl ear cells, human whol e bl ood was used (bl ood sanpling via
Na-citrate S-nonovettes "Coagul ation 9 NC/ 10 mL" / Sarstedt). Enrichnment of
the blood cells was carried out with density gradient centrifuging: for
this purpose, 15 nL of H stopaque 1077 Sigma, catal og no. H8880 was

i ntroduced to LEUCOSEP tubes (G einerd catal og no. 227290) and centrifuged
for 30 seconds at 1000 g. 15 nL of whol e blood was then added and
centrifuged 42 for 10 mnutes at 1000 g. The upper plasnma |ayer is then
pi petted and the underlying cell |ayer (peripheral nononucl ear bl ood cells)
transferred to 10 nL sanpl e tubes (Fal con) and then washed several tines
mnth 10 nL HBSS HANKS Balanced Solutlon (mnthout Ngz+ and C32+) catalog

A A A = g



43 t hronbocytes) is pipetted and di scarded and the underlying cell |ayer
(I ymphocyt es and nonocytes) transferred to 50 nL centrifuge tubes (Fal con)
and then washed 3 x in culture medium VLE RPM 1640 (Seronmed, No. FGl1415)
(centrifuging 10 mnutes at 250 g, roomtenperature). The cell pellet is
finally resuspended in culture nedium VLE RPM 1640 (Seronmed No. FG1415),
10% FCS (Life Technol ogi es, catal og no. 16000-0044, | o6w endot oxi n,

heat -i nactivated 1 hour, 56C), 50 ~, g/l penicillin-streptomycin solution
(Life Technol ogi a . aN0.: 1 : = s/ m.

A ter BEOREOR Ryufly it Rhagir feagei: BpbriRl e Ehudh cfghaldraghe bh
suspenrgicapeisol ution was distributed to 96-well flat bottomcell culture

pl ates (Costar, product no. 3599). For this purpose, 100 ~, L of 3-fold
concentrated stimulation solution (3 ~,g/nL of E. coli Serotype 0127: BS;

Si gma, I s 6 and 30 ng/mL | FNy 1b, | nukin, Boehringer
Ingelﬁ%ﬁﬂ ﬁﬁﬁggqggcegag%he subst ances according to the invention were added
i n di fCydieationctorbearimidazotns svithsaldelfydesl concentrat ed substance sol uti ons (100
~L/well). Sti tion.of the cells.q r A % a period
of 24 TibiEPL0! e e Porept B BN FERR O T Ao Ry o b h

concengryiadk heefoall alithyaleadslidbd tolisHPhi-id Qeatial for piordrshy 15 @ mdatlowed to
comercially avail abl’'e ELI SA kits from Bi oSource International_ (TNFa EASIA,

cat al cgohdtheresidveniy dipgctly puriRedPysgedurapshromatograpRy Ar filica ged withoytfurthest 51 og no.
HS 12Q}mk3ye cal cul ated 1 CSO val ue corresponds to the concentration of test
subst ance required to achieve 50% i nhibition of maxi mum TNFa and
interleukin 12 HD p70 production. The conpounds according to the invention
inhib“& TNFa and |1L-12 HD p70 production of peripheral nononucl ear bl ood
cel | s.Genexplsyerkproeediredi on of | L- 10 production of peripheral mononucl ear
bl 0od G&lvesismetG@irboyliehicidl tolEirbo:Bdidakidaiides pr esent ed, for exanple, by
measuring |L-10 in_phytohenﬁgglutinin (PHA) or |ipopolysaccharide

( LPS) -3¢ miohpban ameipgisshsplyed mohwhdelvensrangingged drapyvise dpdns ¢a0pas 3ot

peri p bl 1 N9 ilx aﬁl\v \L)J ggﬂ Ae'tlf.u 1IVidruining lt uéhe? ns\’@%ik@aﬁt}(abl ood
sanpl?%6’Vﬁgeﬂﬂ?ggéfgtéQS@angve#?gghgggggﬁ?gt?oﬁlQQﬁCZlo m." / Sarstedt).
Enr i cswbnionof 03§ mphd syrbexyliradidyoeibrlyesies indamLdelentcanddeisgtedriagsd urdnsi ty

gradi ent, .centrifuging: for, this 44. r . I.St: : 7 (Sigm,
cat al c%%tn 90%85-%’8%?’ "l”geri lﬁf”lidﬁg ﬁggac °f %"%g%ﬁ%%ﬁﬁfﬁ%ékgatt%ggﬂﬁ%g’gﬁ r?é&,y cat al og
no. 22¢2QQ) wadtind eMEeebnilandivipchibphacarwitl faughtod sddium Shlosdeaonationadry2igd g
through the frit situated in the tubes._ 20 whol e_bJ ood is then added and
cent r | dvsgeastiyre sulfate sndrrgpesatraiongn yagruh dTheg s teaiprrigd pecolymy o
centri%yghggla% lﬁy@gg¥gtant (plasma and thronbocytes) are pipetted and

di scarded an e underlying cell layer (lynphocytes and nonocytes)
transferred to 50 nL centrifuge tubes (Fal con) and then washed 3 x in

cul ture nmedium VLE RPM 1640 (Seroned, No. FGl415) (centrifuging 10 m nutes
at 250 g, roomtenperature). Finally, the cell pellet is resuspended in
culture nedium VLE RPM 1640 ( Seroned, No. FGl1415), 10% FCS (Life
Technol ogi es, catal og no. 16000-0044, |ow endotoxin, heat-inactivated 1
hour, 56C), 50 pg/nL penicillin-streptonycin solution (Life Technol ogi es,
catal og no. 15140-106) and set at 3 x 106 cells/nL after cell counting by
trypan blue staining. 100 p,L cell suspension solution was distributed to
96-wel |l flat bottomcell culture plates (Costar, product no. 3599). For
this purpose, 100 ~,L of 3-fold concentrated stinulation solution (3 ~g/nL
LPS of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516 and 300 p.g/nL
PHA-L, Bi ochem KG catal og no. Mb030) were added. The substances accordi ng
to the invention were added in different concentrations as 3-fold
concentrat ed substance solutions (100 ~, L/well). Stinulation of the cells
occurred at 37C and 5% C02 over a period of 24 hours. The cell culture
super nat ant was then harvested and | L-10 determ ned quantitatively. The

| L- 10 concentrati on was determ ned by a comercially avail able ELI SA kit
from Bi oSource International (human IL-10, catal og no. KHC0101C). The
cal cul ated ECSO val ue corresponds to the concentration of test substance
required to increase the IL-10 secretion by 50% and a maxi nrum i ncrease. The
conpounds according to the invention increase |L-10 production of

peri pheral nononucl ear blood cells. 4 dains 1.) Benzim dazol e
derivatives of fornmula | in which: R denotes a phenyl group, optionally
substituted with up to three of the follow ng substituents, independently
of each other: F, C,Br,J OH OR4, OCOR4 SR4, SOR4, SOZR4, Ra NH, NHR4,
NRARA4



or two adjacent substituents on R together forma -OCHz-O, -0 CHZ-CHZ-O
or -CH2-CH2-CH2- group, Rz denotes a nonocyclic or bicyclic 5 - 10- rrenbered
het eroaryl group with 1 - 2 hetero atons, chosen fromN, S, and O
optionally substituted with up to two of the follow ng substituents,

i ndependently of each other: F, C, Br, J OH OR4, OCOR4, COR4, SR4, SOR4,
SO02R4, Ra or two adj acent substituents on R2 together forma -0 CH2-O,
-OCH2-CH2- O or -CH2-CHZ- CHZ- group, 46 R3 .denotes H, OH or

O C_Gsalk I1 R~ and R~, independently of each other, denote

C~_4- or oal kyl or C 6-al kyl, A denotes a CZ h- aI kyl ene group,

opt i orﬁa[[i.x4mdomtlphmyadz -@-pyriding)-1B-hengingidazolefi-)oxyheuanoispcid- 3- al ky! |

N( C~_3- aI kyl ) 2 nd N(Cl a 3-al kanoyl ), B denotes COOH, CC]\IHZ,
CONHNHD 3-@rngihy) %w%l@%wﬁ LTSﬁJ‘%'gﬁded to a carbon atomof group A RS and

RS-, | | RAGH PBRAT 4- HRRONEre MiPFMHE aghaiseforbrhomstbe gr oup
corrprlsg?ﬁgq%%@a ny{r(g)fhe ~-al kenyl , ) ~-al kynyl, in V\/(@’ll ch a C-atom can be

repl acie0° Qi AIflerang,SOvasS@lQi,n ik emymce@xaaqdwat@ranmﬂewc:@déhwaﬁwﬁ with| so

(C~. 3-al kapedi ~-CYyC L~~hi ch

fiVe- M@ﬁ*@gﬁ&% ICOV‘BHWE%%%OB%&HS%QW?\F emglfer?’\th%g q,gg‘gﬁtﬁ eh]gl si x- or
seven- eheredcdmtih@airkatic pasgd wee 8rie ovensodinmgulfierivoncentraad bevaciury N
and/or ring O atons, in which the ring N atons can optionally be
substwtndttleedrewdumcrwaliamdkyl or C~_3-al kanoyl, as well as

(C~ 3y n@g,l %AQ]&Q yoln)pe _(Co_3 al kanedi yl heteroaryl), in which the
heteroar gro S|x-rrenbered and contains one or two

het er oat ons, chosen fromthe group conprising N, S and O in which all the

af ore n'oed | Kyl d.c t be bstituted
i th 0B &b RapeBy s T amBt 3 o RloReRS R o hapl Sfer s oes ' )

O C~_3wa dordined¥yZconNitkibh oBﬁKAKMiethyMHe@i)_aihmcb Kammﬁh;end‘ll(v(ﬁh @b@hk}}nb&azplc

N(C _3-al kyl) (C~_3-al kanoy CONH2, angd COO-C, _3-al kyl, and all the

af or emasift me&h@bpsﬁmeeg?rd%@ th%g%e@éwrk YPEHNE tan optional l'y be substit ut ed

vvlth tant URS: iGhesen fromthe group conprising F, d, Br, CH3,
u‘%ﬁ( &%9{% T N2 M(CH3)2 CF3, C2F5 and SO02NH2, or RS and RS~,

together with the N-atom can forma five- to seven-nembered het er ocyclic

Subst i Vat ed e 343 Bkt Ripdipneiyfoxy eyt 8o st dfcbe
C~_4- aWkoobtsiasdinnginyersion 0bH6-43- b@mﬁthymhemsﬁbmyno asrnmhpnsdéxalrexan@ﬁé@ﬁ optic or
geonetrlt%ﬂ]]nsoners r ta tom[ﬂglgﬁlgérgced% . Phar maceutical ly applicable salts,

i n whi BROYHSIS AFGOBRPAY BORPS fuled out:
6- ((1- PRy 322 Edulhy Airgeal) ) - 1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d,
6- ((1- phenyl benzot hi en- 2-yl ) - 1H benzi m dazol - 6-yl ] oxy] hexanoi ¢ aci d.

d) 6-[[1-(4-methylphenyl)-2-(3-pyridiny})-1H-benzimidazol-6-y}oxylhexanoic acid
methyl ester

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

MS (EI): 429 (molecular ion peak)

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

MS (El): 415 (molecular jon peak)
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2.) Benzim dazoles according to Caim1, characterized by the fact that Rl
is a phenyl group, optionally substituted with up to two of the foll ow ng
substituents, independently of each other: F, CI OH OR4, OCOR4 ~Ra R4 or
two adj acent substituents on R together forma -O CH2-O or -CH2-CH2- CHz-
group. 3.) Benzim dazoles according to Claiml1 or 2, in which Rz is a
nonocyclic 5 - 6-nmenbered heteroaryl group with 1 - 2 hetero atons, chosen
fromthe group conprising N, S, and O optionally substituted with up to
two of the follow ng substituents, independently of each other: F, C, OR4,
OCOR4 SR4, SOR4, 502R4, R4 or two adj acent substituents on R2 form a

- O CHZ@mphé 2 - CH2- CH2- CH2- group. 4.) Benzim dazole according to one of the
Clains 1-3, characterized by Benzi m dazol es

accor d ng(‘!-awélnépbﬁlﬂ)r?e(@w%;‘l 12’2""4‘z“ﬁ'ﬂﬁ?‘gg{ghgg&%woﬁw act that R
and R4a [%Q%—‘?R&Pﬂ?ﬂéﬂgbaﬂnn@ﬁﬁiﬁr@ﬁm&l]oﬁﬁﬁnﬁmi’c&ﬁffnbﬂ@l eyl , Cl_4-al kyl .

6.) Be azo cording to one of the Clains 1-5 characterlzed by the
f act tMtobR&edr\xj W;sxomdb’p@nmewhvlpyelwﬂ)a@a%4@ttwhen%whélbremaPWnoi% whi ch

a carbon at can be aced w O S02,

C3_5- ﬁ&%ﬁﬁ%smbaccoghﬁtﬁﬁ%eﬁa] W(lgr{2 d?hre§| n a 5-nenbered cycl oal kyl ring,
one I’IN}IQ Egnmr(nm@uﬁeloarpe{&)or an O the ring nitrogen is optionally
substituted with Cl_3-al kyl or Cl_3-al kanoyl, Co_2-al kyl ene (5-6-nenbered

heteroaryl with 1-2 heteroatonms fromN, S and O in which all the

i ey Gy

N( a 3wa;| dbydn)e(dCD-y @nmmam of/$-J3- (%m@hylpwmh)zml%érnamhwéﬂ)%m%iﬁ@ﬁﬁ%ned
het er oar rou an be s th one or two substituents fromthe
gr oup ’B%‘ﬁ%lleg{efﬁ 06‘11%"550 & er%ﬁ%if&“)&%@] OC2H5, CF3, C2Fs, or RS and

RS-, to8gEhes28Nnidledutaeioni fealdgen atom can forma 5-7- menber ed het er ocycl e
that can contain an additional oxygen, nitrogen or sulfur atom and can be
substituted with C _ 4-al kyl, Cl_4-al koxy-C~_2-al kyl.

c) 5-[[1-(4-methylphenyl)-2- (3-m'r-dmyl)—l}!—benzimidazo!—6-y!]exy]pentanoic acid
was obtained by conversion of 5-[[4-amm0-3-(4-methylphenyl)amino)phenyl]oxy]pemanoic acid

methyl ester with 3-pyridylcarbaldehyde according to general work procedure 5.

MS (EI): 415 (molecular ion peak)

d) 5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-lH-benzimidazol-6-yl]oxy]pentan0ic acid
was obtained by conversion of 5-[[1—(4-methylphenyl)—2—(3-pyridiny])—1H—benzimidazol—6-
ylJoxy]pentanoic acid according to general work procedure 4.

MS (EI): 401 (molecular ion peak)

Example 3

4-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yljoxylbutyric acid

a) 4-[3-(4-methylphenyl)amino-4-nitrophenylJoxybutyric acid methyl ester

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

MS (EI): 344 (molecular jon peak)
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7.) Benzirnidazol es according to one of the Clains 1-6, characterized by
the fact that Ais a straight-chain Ca_6-al kyl ene. 8.) Benzi m dazol es
according to one of the Clainms 1-5, 7, characterized by the fact that 49
B is COOH or CONH2, each bonded to a carbon atom of group A 9.)
6-[[ 1- (4- net hyl phenyl ) -2-(3-pyridinyl)-1H benzi m dazol - 6-yl Joxy) hexanoi c
acid
5- ([ 1- (4- et hyl phenyl ) - 2- (3- pyri di nyl ) - 1H benzi mi dazol - 6-yl JoxyJpent anoi ¢
acid .
4-T1 1bé4 mél [ﬁ)?ﬂﬂﬂ‘éﬁﬁ ‘5 mftl‘(yg’iﬁwl)%m'ﬁ‘y Bhefﬂ]%’éyrlb“%nagglgl m%th% ?Js(t)e{y] butyric
aC' d was obtained by conversion of 4-[3-(4- methylphenyl)ammo -4-nitrophenylJoxybutyric acid

6-[[ 1- (4- met hyl phenyl ) - 2- (4-pyridin - 1H benzi m dazol - 6-yl JoxyJhexanoi c
aci d @qtmﬂthqurﬁyxgp%gwre)lM@ﬂ( prog “éf‘n}fl ) - 1H benzi mi dazol - 6- yl JoxyJhexanoi ¢
acid

5-[[2- hf%%’t%?l(rﬁlﬁlgﬁ‘f}?r)lf)gpf(%qt hi enyl ) - 1H benzi m dazol - 6- yl JoxyJpent anoi c
acid 4-([1-(4-nethyl phenyl)-2-(3-thienyl)-1H benzi m dazol - 6-yl Joxy] butyric

acid 5-[[1- henyl m daz i id

a1 ( 1 hengiiaime iy ey E Be kil FREb BB Grats Yo AR saaghansr

5- ([ 1-pfepnyl - 2- (3-thienyl)-? H benzi m dazol - E-y 1 JoxyJhexanoi c acid

6-[[ 1- (4-fluorophenyl)-2-(3-thi enyle 1H benzi m daz(g - 6- vl Jﬁﬁ Jhexanoic acid
5- [ [ 1-was-obtainsd b eemsergiorpof(43L4r amianryr (4-mathybhepha s Phealyij ?\}Xﬂéﬁ?ﬁnm c
acid

6-([1 ne%mflleﬂtgrr‘gn 3@{15]}’]5“?%1“}1)}, de ?Cr‘%{ﬂ‘?g- tfl_gi_eg%rﬁlz\?r%kgg)zcgdqre 5yI JoxyJhexanoi ¢

aci d MS (EI): 401 (molecular jon peak)

5-[(1-(4-fluorophenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl JoxyJpent anoi ¢
acid 5-[[1-2-(3-pyridinyl)-1H benzi m dazol - 6-yl JoxyJpent anoi ¢ acid

4-((1 (g (3 %[(H%&H l*]héﬁ*lﬁm mndﬁn:ypluﬁbyﬁzimm&bm-ynoxy]hmdc acid

6-[[1 (3- pyrl di ny 1H benzi m dazo] - % éP a&gl C ac'n%zpl

N- ( 3- reasibsajsd by erivession af 4(ll- WE‘PFFW]ﬁWéW§ 'Bﬂy;)r TORYARIGRZOI L i i dazol -
6y| ‘] thvul ecter rdino raneral v 7r\rl/ rr\ner‘brn

6-[[1 ){4 gégfc&ﬁgl' g]ﬁggﬁe) 2e 3. ap?f/? |dij| rﬁ‘f/f’)“em benzi m dazol - 6- yl JoxyJ- 1- nor phol i n
- 1yl heM8ED: 3/7eg(molecular ion peak)

N- et hyl - 6- ([ 1- (4- et hyl phenyl ) - 2- (3-pyri di nyl)-1H benzi m dazol - 6-yl JoxyJhe
xanam de N, N-di net hyl - 6-

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

N-cycl §P-6-[[ 1- (4- met hyl phenyl ) - 2- (3-thi enyl ) - 1H benzi ni dazol - 6yl ) oxy)

hexanaﬂ}[‘ifmmmylphenyl) -2-(4- yrldmyl) -1H-benzimidazol-6- yl]oxy]hexanmc acid

N- et h S ﬂ -2-(3-thienyl|)- t%er] dazol }fl ] oxyJhexa

namni dea) f [1-( methylpﬁ/enyl) 2- KI pyridinyl)-1H- benmmndazol -y foxn]hexanmc aci

6 ((1- &gt-ht}‘a&lgép phenyl ) -2-1H benzi m dazol - 6-yl ] oxy] - 1- (t hi azol i di n- 3-yl ) hexa
-1-0

N— (2- nwamgmdw c)on@erelpno( | [Hreantiyd-BHEpEhy Iphe)spinqiphgay JoxHhe¥aRgichi dazol -

yl ] oxy n ani.

di met h{r,x?t% lt FCEW(I g% 1caﬁ?glr?§?)§defcc(0§dln |nr61r§lf Orkl—rl)-r%?glznler;‘isdazol 6yl ] oxy] pen
t anam M (EI): 429 (molecular ion peak)

5-((1-(4-nethyl phenyl)-2-(3-pyridinyl)-1H benzi m dazol - 6-yl ] oxy] pent anam de
6- ((1- (4- et hyl phenyl) - 2- (2 t hi enyl ) - 1H benzi m dazol - 6- yl ] oxy] hexanoi ¢ aci d
accor dpng t @yl @imenlyl ﬂ&yg mdmym@wﬁdnﬁmarmlylwymmmcaé.dt he d ai ns
1-9 for” preparation OP r ua or treatnment or prevention of diseases that

are aswecpraparell by eamversion o bil @c@?tbﬂph@rﬂl) 2rd-pyridinyd)- Hé0epamiERle>-a ai m 10
for tre Ph¥rk J)&g,guc i nfectious or

aut oi nﬂﬁ%%ﬁ%% %g{éd %}fg&gé%g?&%‘%e tita agbérntpg1 ¥y aracterized by the fact
t hat t Msy(BEpALR(molesudardon pmake conpounds accor di ng to one of the Cains 1-9
and one or nore vehicles and/or inactive ingredients. 51

A LA, . A AR Ae. A Afy. AuF R Ay. AY y. ANy. AS. A A
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y. Al .Ay.Ay. Ayy. ANf. AS.AS. A y. ANf. A; . A(y. A(. AsF . A
y. A9. Auf . Al SL. Auy. Auy. Al S. Aufy. A(S. A, f. AFSy. Al uSy. AYHS. AaS. AY;
, - Au, . A3, .AF(, . AFf.A 1. A3T@A . A ANE
S 9y~>Yj il (#8#%' ' ' ') }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] calcalca]calcalcRal)/)))#*2*) *z***++K
+o+++,,,0, M| -..000?11111111~ytoj e ZUni d_Z] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a] ca] ca] ca] ca\/] ca] caV] ca] caV] ca] ca\/] cal] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca
1a2h2 :fé§ 333344[ 44?5P5\ 55: 5;

; <<<==8=;"=nF=npzupke [ V] ] ca] ca] caU] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV
] ca] czﬁ]ﬁh-l&aied@lﬂmybiﬂ]-@ahmbrbdlﬂ] -beajzimjdapkéytatydbdxandicasid>>>>23?2W2c 2?2 ?? GAP

CCCCC@@) De B0 (Acmethvighs gy s Grthiensh dH-benzimidazel oy Hoxyihexaneic aridapetyl. o1 ca) ¢
a] ca] Gadefal ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca! NNPQ_CQRVR
SS&Tl\rl'Tz UUUUVVQ VXt YYYYYT [ fEﬁa

| Was pce@rtld\hw reneverdion olc|[éapied-24{cnpbalpbanbansw)-ehgrydlpariherpeis] ca) cal ca
%Cg]gggeg@]ﬂ |3k SthERNER SahS A SEbAl Al GR ARREEGOL | KPIVISI @1 1T mm
rirr8ms 043ﬁ (nvlekalal ioalpea)ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] caV] ca]
caV]ca] ca ca] cal ca]ca]cal calca]ca]lca]ca]ca]cal >stttt|uuuwMz{S}Y}~~:q
_{vaglgb] Xje [V]]]ca] ca]ca]ca] ca]ca]caV]ca]caV]ca]caV]ca]caV]ca]ca]ca]ca]cal
Ca] Ca][ga] C 3l GRI4meBR)P v}ﬁ@l@ﬂ)ﬂeﬁ@i)ﬁ%@ﬂﬁﬁiazol -6- ]oxy]hexanmc acid

u~zuoj e ZU]ca]ca caJcaV]ca]ca cal ca ca] ca ca ca] caljca]calc
aV] ca]vea\reraled By canjassipeef & ]ldé]@al])d@l]e@& @ 6blﬂ]lld @’Wml aZO
@u kf ca] caV]ca] ca]caV]ca]c
a] cg] Ca ]JOVL]}hS%S%a% ﬁ&}.ﬁ t%?%&g]}d@%’] t%%%ﬁ?}lé@é?%o%@xﬁrgg% X] ] ] c;/] ca} ca} ca]fjca] I:a
] ca] caUs @had0ainoizkoiat walpeak)cal] c
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]caV]ca] calca]ca]lca]cal 0ClIUtIl!, /% L<"zupkfa\ W]
cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]caU] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] cal] ca! Ns8Pe! rl og~ysnhc] Xkfa\ W] ] caU] ca] caU] ca] caU] ca] c
aU] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]c
aUl ca

I s e i ol s o
&1y0| va) rﬁwﬂ]lX]l-]n]&ibjlphqyc)a@ tathiern ]Iéeb]eca}m Jzokpolipsrpentpaeir esidjreethra] ca] ca] ¢

a] ca] ca)] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $7- 3UIUGI] cZe
+{ upkfes ] ca] cal] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a]j CaU]\G@];ﬁq]aﬁeal]t@a]oﬁ&]mal} ofj-f{a]amdhea)(¢ameth@lpbenyl)phienyl JoX gfpbatanoic acid

R

I SS&MBXED: 4208obdcamblonpédk)89yt ni c*Yj e_ZU] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca
] ca] c™a] ca] ca] ca] ca] ca] ca\/] ca] ca]l ca] ca] ca] ca] caV]ca] ca] ca] ca] ca]ca]ca]ca
9E99;

; ?? AABRB: Gl CLX =5l
RRtiile Ce S e S Rt

] ca U]wésgprepared by conversion of 5-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6

] ca] c&@ré‘grsgﬁaﬁ%{%%ﬁ‘ S‘?%OCD (]Dﬁ)% g]‘%h(?a%%cﬂa cJa]acgiJ]caq ]cgﬁl} gg]/]cgﬁl} gg

] caV] cakqR])E£06<(MRREEL ldn peak)
WWVWWWBWA N\ v AN & )7 CabbRyt ojd_Zje_ZU V]]ca]caV]ca]ca]ca]caV]ca]]ca]ca
] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] cakEeFy
41 10% a&' ()-#10% U& ()-10% U& () - @10% U& ()-Fy#10% U& ()-! 10% U& () -
: bCyL*z10% h& () - G&#10% h&' () -

Example 7

4-[[1-(4-methylphenyl)-2-(3-thieny)-1H-benzimidazol-6-ylloxylbutyric acid

a) 4-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]butyric acid methyl ester
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S 10% h& ()-F"10% h& ()- 10 U 10 U 10 U# 910% U& ()-"9y{|}~dYNC 10 h 10 h
10 h@ 10% h& ()-f5&10% h& () - F. z#10% h& () - & z#10% h& ()-&9- 10%

h& ()-G->YjjkldE:/ 10 h 10 hO-#10% h& ()-)4"10% h& () - S@10% h& () - & #10%
h& ()-,L10% h& ()- "10% & ()-1m (#8#%Y:/ 10 hS$"10% h& ()-" @" 10%

h& ()-,-#10% h& ()-9"10% h& ()-&10% h& ()- #10% h& ()-° 10

hoZ' \']'~" """ 9)bC 10 hY y#10%I@ ()- t10%| & ()-!10%| & ()-m 10 h 10 h 10
h, ;t10% h& ()-&3"10% h& ()-&9) O, 0, M| -. dEbC 10 hf

+ 10(y‘$da§"pl(el351§5 ()} QHefeidn 4—[[4-%%@01-99((]41-%&371@%nyll)gnq%')ﬁeﬁ}l]c}g(y]butyric acid
methyl ester with 3-thiophenecarbaldehyde according to general work procedure 5.
MS (EI): 406 (molecular ion peak)

b) 4-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]butyric acid
was prepared by conversion 4-[[1-(4-methylphenyl)-2-(3-thienyl)1H-benzimidazol-6-
yl]Joxy]butyric acid methyl ester according to general work procedure 4.

MS (EI): 392 (molecular ion peak)

Example 8

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

a) 4-methoxy-N’-phenyl-o-phenylenediamine

was cbtained by conversion of (5-methoxy-2-nitropheny!)phenylamine (Kottenhahn et al,; J.
Org. Chem.: 28; 1963; 3114, 3118; Banthorpe, Cooper; J. Chem. Soc. B.; 1968; 605) according
to general work procedure 1.

'H-NMR (CDCl): 8 = 3.42 ppm (s) (br) (2H); 3.72 s (3H); 533 s (br) (1H); 6.56 dd (J = 10.2 Hz,
1H); 6.76 d (J = 10 Hz, 1H); 6.79 d (I = 2 Hz, 1H); 6.82-6.90 m (3H); 7.25 dd (J = 8.8 Hz, 2H).

b) 6-Methoxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole
was obtained by conversion of 4-methoxy-N2-phe11yi—o-pheny]enediamine with thiophene-3-
carbaldehyde according to general work procedure 5.

MS(EI): 306 (molecular ion peak)

¢) 6-Hydroxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole

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

MS(EI): 292 (molecular ion peak)

d) 5[[1-phenyl-2-(3-thienyl)-1LH-benzimidazol-6-ylJoxy]pentanoic acid methyl ester
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e) 5[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]pentanoic acid

was obtained by conversion of 5[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic
acid methyl ester according to general work procedure 4.

MS(EI): 392 (molecﬁ]ar ion peak)

Example 9

4-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxybutyric acid

a) 4-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl)oxylbutyric acid methyl ester
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-thienyl)-1H-benzimidazole with 4-
bromobutyric acid methyl ester according to general work procedure 3.

MS(EI): 392 (molecular ion peak)

b) 4-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]butyric acid

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

MS(EI): 378 (molecular ion peak)

Example 10

6-[[1-pheny)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxyhexanoic acid

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

MS(EI): 420 (molecular ion peak)

b) 6-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl}oxy]hexanoic acid
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10%  was obtained by conversion of 6-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]hexanoic
acid methyl ester according to general work procedure 4.

MS(EI): 406 (molecular ion peak)

Example 11

6-[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxyhexanoic acid

a) (5-chloro-2-nitrophenyl)-(4-fluorophenyl)amine

50 g 1 chloro-3,4-dinitrobenzene in 250 mL ethanol was mixed with 50 mL 4-fluoroaniline and
agitated for 35 hours at 60°C. After concentration to half-volume, it was divided between water
and dichloromethane. After washing of the organic phase with 1N aqueous HCI, it was dried
over sodium sulfate, filtered and concentrated. After chromatography in silica gel, 62.33 g (5-
chloro-2-nitrophenyl)-(4-fluorophenyl)amine was obtained.

"H-NMR (CDCl3): & = 6.71 dd (J = 9.2 Hz, 1H); 6.97 d (J = 2 Hy, 1H); 7.13 dd (J = 9.9 Hz, ZH);
7.22dd (J = 9.6 Hz, 2H); 8.15 d (J = 10 Hz, 1H); 9.45 s (br) (1H).

b) (5-methoxy-2-nitrophenyl)-(4-fluorophenyl)amine

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

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

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

' 33.5g(0.128 mL) (5-methoxy-2-nitropheny])-(4-ﬂuorophenyl)amihe was converted according to
general work procedure 1. The crude product was further processed without purification.
"H-NMR (CDCl;): 8 = 3.70 f)pm s (3H); 6.49 d (br) J = 9 Hz, 1H); 6.68 d (J = 2 Hz, 1H); 6.78-
6.97 m (5H).

d) 6-Methoxy-1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazole
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7.48 g thiophene-3-aldehyde was agitated in 65 mL 40% NaHSO; solution for 2 hours. After
addition of 15 gNz-(4—ﬂuoropheny])—4-methoxybenzene-l,2-diamine in 50 mL ethanol, it was
boiled for 4 hours and further agitated overnight. The charge was distributed between water and
ethyl acetate and the organic phase washed with water. After drying over sodium sulfate and
concentration of the filtrate, 18.1 g crude 6-methoxy-1-(4-fluorophenyl)-2-(3-thienyl)-1H-
benzimidazole was obtained.

Mp. 154-158°C

e) 6-Hydroxy-1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazole

18 g (55.5 mmol) 6-methoxy-1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazole was converted
in similar fashion to the general work procedure 2. 12.65 g (40 mmol) of crude 6-hydroxy-1-(4-
fluorophenyl)-2-(3-thienyl)-1H-benzimidazole was obtained.

Mp. 212-218°C

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

Mp. 131-134°C

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

Mp. 170-175°C

Example 12
5[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxylpentanoic acid

a) 5[[l-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]dxy]pentanoic acid methyl
ester

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

general work procedure 3 with 5-bromopentanoic acid methyl ester.
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Mp. 90.5-92.5°C

b) 5[[1-(4-ﬂu0r0phenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid

5 [[1-(4-fluoropheny1)-2-(3-thienyl)-1H—benzimidazol-6—y1]oxy]pentanoic acid methyl ester was
converted according to general work procedure 4.

Mp. 184-189°C

Example 13
6[[1-(4-fluorophenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid

a) 6-Methoxy-1-(4-ﬂuorophenyl)-2-(3-thienyl)-1H-benzimidazole
Nz-(4—ﬂuorophenyl)-4-methoxybenzene-1,2-diamine was converted similar to example 11 d with
pyridine-3-carbaldehyde.

Mp. 132.5-134°C

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

Mp. 238-241°C

c) 6[[1-(4-ﬂu0r0phenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid methyl ester
6-Hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazole was converted with 6-
bromohexanoic acid methyl ester according to general work procedure 3.

Mp. 105.5-111.5°C

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

Mp. 127-129°C
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Example 14
5-[[1-(4-ﬂuorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid

a) 5-[[1-(4-ﬂuorophenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
methyl ester

6-Hydroxy-1-(4-fluorophenyl)-2-(3-pyridinyl)-1H-benzimidazole was converted with 5-
bromopentanoic acid methyl ester according to general work procedure 3.

Mp. 52-55°C

b) 5-[[1-(4-flu0r0phenyl)-2-(3-pyridinyl)-lH-benzimidazol-6-yl]oxy]pentan0ic acid
was obtained by conversion of 5 [[1-(4-fluoropheny!)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylJoxy]pentanoic acid methyl ester according to general work procedure 4.

Mp. 181.5-183°C.

Example 15
5-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]0xy]pentanoic acid

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

was obtained conversion of 4-methoxy-N2-phenyl—o-phenylenediamine with pyridine-3-

carbaldehyde according to general work procedure 5.
MS (EI): 301 (molecular ion peak)

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

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

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

<) 5-[[l-phenyl-2-(3-pyridinyl)-lH-benzimidazol-6-yl]oxy]pentanoic acid methyl ester

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

bromopentanoic acid methyl ester according to general work procedure 3
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MS (EI): 401 (molecular ion peak)

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

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

"H-NMR (CD30D): § =1.72-1.88 m (4H); 2.30 t (J = 8 Hz, 2H); 3.98 t (J - 8 Hz, 2H); 6.72 ppm
d (J =2 Hz, 1H); 7.03 dd (J = 8.2 Hz, 1H); 7.40-7.48 m (3H); 7.55-7.65 m (3H); 7.70 (d, 1 = 8
Hz, 1H); 7.92 ddd (J = 8.2, 1 Hz, 1H); 8.53 dd (J = 8.2 Hz, 1H); 8.70 dd (J = 2.1 Hz, 1H).

Example 16

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

a) 4-[[l-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]butyric acid methyl ester

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

MS (EI): 387 (molecular jon peak)

b) 4-[[1-phenyl-2-(3-pyridinyl)-lH-benzimidazol-G-yl]oxy]butyric acid
was obtained by conversion of 4—[[1-pheny1-2—(3-pyridiny1)-1H—benzimidazol-6-yl]oxy]butyric
acid methyl ester according to general work procedure 4.

MS (EI): 373 (molecular ion peak)

Example 17

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

a) 6-[[l-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]hexan0ic acid methyl ester °
was obtained by conversion of 6-hydroxy-1-phenyl-2-(3-pyridinyl)-1H-benzimidazole with 6-
bromohexanoic acid methyl ester according to general work procedure 3.

MS (EI): 415 (molecular ion peak)

b) 6-[[1-phenyl-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]hexanoic acid
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was obtained by conversion of 6-[[1—pheny1—2-(3-pyridinyl)-lH-benzimidazo]-6-y1]oxy]hexanoic
acid methyl ester according to general formula 4.
MS (EI): 410 (molecular ion peak)

Example 18
N-(3-methoxypropyl)-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yloxylhexanamide

was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yl]oxy]hexanoic acid methy! ester with 3-methoxypropylamine according to general work
procedure 6.

MS (EI): 486 (molecular ion peak)

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

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

MS (EI): 442 (molecular ion peak)

Example 20
N-methyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-lH-benzimidazol-6-yl]0xy]hexanamide
was obtained by conversion of 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylJoxy]hexanoic acid methyl ester with N-methylamine hydrochloride according to general work
procedure 6.

MS (EI): 428 (molecular ion peak)
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Example 21

N,N-dimethyl-6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
yloxylhexanamide

was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylJoxy]hexanamide methy] ester with dimethylamine hydrochloride according to general work
procedure 6.

MS (EI): 442 (molecular ion peak)

Example 22
6-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]hexanamide

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

MS (EI): 414 (molecular ion peak)

Example 23
N-cyclopropyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]hexanamide
was obtained by conversion of 6-[[1-(4-methylphenyl)-2-(3-thienyl)-1H-benzimidazol-6-
yl]oxyJhexanoic acid methy! ester with cyclopropylamine according to general work procedure
6.

MS (EI): 459 (molecular ion peak)

Example 24
N-methyl-6-[[1-(4-methylphenyl)-2-(3-thienyl)-lH-benzimidazol-ﬁ-yl]oxy]hexanamide

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

MS (EI): 433 (molecular ion peak)
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Example 25
N-(2-methoxyethyl)-5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-lH-benzimidazol-6-
ylloxy]pentanamide

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

MS (EI): 458 (molecular ion peak)

Example 26
N,N-dimethyl-S-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylloxy]pentanamide

was prepared by conversion of 5-[[ 1-(4-methylphenyl)-2-(3-pyridiny!)-1H-benzimidazol-6-
yl]oxylpentanoic acid methyl ester (example 56¢) with dimethylamine according to gencral work
procedure 6.

MS (EI): 428 (molecular ion peak)

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

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

MS (EI): 400 (molecular ion peak)

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

ester
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was obtained by conversion of 6-[[4-amino-3-((4-methylphenyl)amino)phenyl]oxy]hexanoic
acid methyl ester with 2-thienylcarbaldehyde according to general work procedure 5.
MS (EI): 434 (molecular ion peak)

b) 6-[[1-(4-methylphenyl)-2-(2-thienyl)-1H-benzimidazol-6-yl]oxy]hexan0ic acid
was prepared by conversion of 6-[[1-(4-methylphenyl)-2-(2-thienyl)-1H-benzimidazol-6-
ylJoxyJhexanoic acid methyl ester according to general work procedure 4.

MS (EI): 420 (molecular ion peak)

Example 29
Inhibition of microglia activation
For in vitro preparation of AB-activated microglia, primary rat microglia with synthetic Ap-
eptide were incubated.
For stimulation of AB-deposits synthetic AB-peptide was dried on 96-well tissue culture plates.
For this purpose a peptide stock solution of 2 mg/mL H,0 1:50 in was diluted in H,0. For
coating of the 96-well plates, 30 uL of this diluted peptide solution/well was used and dried
overnight at room temperature.
Primary rat microglia are harvested from mixed glia cultures obtained from P3 rat brains. To
prepare mixed glia cultures, the brains are removed from 3-day-old rats and freed of brain
meninges. Cell separation is achieved by trypsinization (0.25% trypsin solution, 15 minutes,
37°C). After separation of undigested tissue fragments by means of 40 um nylon gauze, the
isolated cells are centrifuged (800 rpm/10 min.). The cell pellet is resuspended in culture
medium and transferred to 100 mL tissue culture bottles. (1 brain/tissue culture bottle).
Cultivation of cells occurs over a period of 5-7 days in Delbecco’s modified eagle medium
(DMEM, with glutamine), supplemented with penicillin (50 U/mL), streptomycin (40-ug/mL)
and 10% (v/v) fetal calf serum (FCS) at 37°C and 5% CO,. During this incubation, an adhesive
cell lawn is formed, consisting mostly of astrocytes. Microglia proliferate as non- or weakly

adhesive cells on it and are harvested by rocking incubation (420 rpm/1 hour).
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For activation of microglia with AB-peptide, 2.5 times 10* microglia/well are inoculated onto
Af-coated tissue culture plates and incubated over a period of 7 days in DMEM (with
glutamine), supplemented with penicillin (50 U/mL), streptomycin (40 pg/mL) and 10% (v/v)
fetal calf serum (FCS) at 37°C and 5% CO,. On day 5, addition of a compound according to the
invention occurs in different concentrations (0.1, 0.3, 1.3 and 10 pum).

For quantification of microglia reactivity, the metabolic activity is measured on culture day 7 via
reduction of MTS (3-(4,5-dimethy]thiazol-2-y1)-5-(3-carboxymethoxyphenyl)-Z-(sulfophenyl)—
2H-tetrazolium), Owen's reagent, Baltrop, J. A. et al., Bioorg. & Med. Chem., Lett 1, 6111
(1991)). The percentage of inhibition refers to a control treated only with DMSO. The

compounds according to the invention inhibit microglia activation.

Example 30

Cerebral infarction in the rat (MCAO model)

The compounds according to the invention were tested for in vivo activity in an animal model for
cerebral ischemia (stroke), the MCAO (permanent middle cerebral artery occlusion) model. By
one-sided occlusion of the middle cerebral artery (MCA), a cerebral infarction is triggered,
which is due to undersupply of the corresponding region of the brain with oxygen and nutrients.
The result of this undersupply is pronounced cell depression, as well as a strong microglia
activation subsequently. This microglia activation, however, only reaches its maximum after
several days and can persist over several weeks. To test the substances, the compounds
according to the invention were administered intraperitoneially 1-6 days after occlusion. The
animals were perfused and killed on day 7. The degree of microglia activation was measured by
a modified immune histochemical method. For this purpose, vibratome sections of fixed brains
were incubated with antibodies that recognized the CR3 complement receptor or the MHCII
complex on activated microglia. Quantification of the primary antibody bonding occurred with
an enzyme-coupled detection system. Treatment with the compounds according to the invention

led to a reduction of microglia activation in the brain hemisphere affected by cerebral infarction.
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Example 31

Inhibition of TNFo and IL 12 production in THP-1 cells

Inhibition of cytokine production is presented by measuring TNFa and interleukin 12 in
lipopolysaccharide (LPS)-stimulated THP-1 cells.

For this purpose, 2.5 x 10° THP-1 cells (American Type Culture Company, Rockville, MD)/ mL
RPMI 1640 medium (Life Technologies)/ 10% FCS (Life Technologies, Catalog No. 10270-106)
are inoculated onto 96-well flat-bottomed cell culture plates (TPP, product no. 9296) (100
uL/well). The compounds according to the invention are added in different concentrations and
preincubated for 30 minutes. Predilution of the test substances was conducted in the incubation
medium. Addition of the test substances occurs as 2-fold concentrated substance solution (100
uL/well). Stimulation of the cells occurred overnight at 30°C with 0.1 pg/mL LPS (Sigma
12630, from E. Coli Serotype 0111.B4). The medium was then harvested and the TNFa or
interleukin 12 amount determined quantitatively. A commercially available TNFa kit from CIS
bio international was used for measurement of TNFo (product no. 62TNFPEB). The amount of
interleukin 12 was determined with the ORIGEN technology (IGEN International, Inc.,

Gaithersburg, Maryland). The calculated ICsq value corresponds to the concentration of test

‘substance required to achieve 50% inhibition of maximum TNFo or interleukin 12 production.

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

lipopolysaccharide (LPS)-stimulated THP-1 cells.

Example 32

Inhibitin of INFy production of peripheral mononuclear blood cells

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

For isolation of peripheral mononuclear cells, human whole blood was used (blood sampling via
Na-citrate S-monovettes "Coagulation 9 NC/10 mL" / Sarstedt). Enrichment of the blood cells
was carried out with density gradient centrifuging: for this purpose, 15 mL of Histopaque 1077
Sigma, catalog no. H8880 was introduced to LEUCOSEP tubes (Greiner, catalog no. 227290)
and centrifuged for 30 seconds at 1000 g. 15 mL of whole blood was then added and centrifuged
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(peripheral mononuclear blood cells) transferred to 10 mL sample tubes (Falcon) and then
washed several times with 10 mL HBSS HANKS Balanced Solution (without Mg** and Ca®),
catalog no. 14175-53. The cell pellet is finally resuspended in culture medium RPMI 1650 = 25
mM Hepes (Life Technology, catalog no. 52400-04110% FCS (Life Technologies, catalog no.
10270-106), 0.4% penicillin-streptomycin solution (Life Technologies, catalog no. 15140- 106)
(1% 10° cells/mL). 100 uL cell suspension solution is distributed to 96- well flat bottom cell
culture plates (TPP, production no. 9296) and stimulated with 2.5 ug/mL anti-CD3 antibodies.
The substances according to the invention were added in different concentrations and
preincubated for 30 minutes. Stimulation of the cells occurred over a period of 24 hours. The
medium was then harvested and the INFy determined quantitatively. The amount of INFy was
determined with the ORIGEN technology (IGEN International, Gaithersburg, Maryland). The
calculated ICsq value corresponds to the concentration of test substance required to achieve 50%
inhibition of maximum INFy production.

The compounds according 1o the invention inhibit INFy production of peripheral mononuclear

blood cells.

Example 33
Inhibition of TNFo and IL-12 HD production of peripheral mononuclear blood cells

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

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

15 minutes at 800 g and room temperature. After centrifuging, the supernatant (plasma and
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medium VLE RPMI 1640 (Seromed, No. FG1415) (centrifuging 10 minutes at 250 g, room

temperature). The cell pellet is finally resuspended in culture medium VLE RPMI 1640

(Seromed No. FG1415), 10% FCS (Life Technologies, catalog no. 16000-0044, low endotoxin,

heat-inactivated 1 hour, 56°C), 50 pg/mL penicillin-streptomycin solution (Life Technologies,

catalog no. 15140-106) and set at 3 x 10° cells/mL after cell counting by means of trypan blue

staining. 100 pL cell suspension solution was distributed to 96-well flat bottom cell culture

plates (Costar, product no. 3599). For this purpose, 100 uL of 3-fold concentrated stimulation

solution (3 ug/mL of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516 and 30 ng/mL IFNy

Ib, Imukin, Boehringer Ingelheim) were added. The substances according to the invention were

added in different concentrations as 3-fold concentrated substance solutions (100 uL/well).

Stimulation of the cells occurred at 37°C and 5% CO; over a period of 24 hours. The cell culture

supernatant was then harvested and the concentrations of TNFa and IL-12 HD p-70 determined

by means of commercially available ELISA kits from BioSource International (TNFo EASIA,

catalog no. KAC 1752) and R&D Systems (Quantikine™ HS IL-12, catalog no. HS 120).

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

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

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

peripheral mononuclear blood cells.

Example 34

Induction of IL-10 production of peripheral mononuclear blood cells

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

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

lymphocytes and monocytes was conducted by means of density gradient centrifuging: for this
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#$%&d YI',\EEJ&gsEP tubes (Greiner, catalog no. 227290) and forced downward by centrifuging for 30
seconds at 250 g through the frit situated in the tubes, 20 mL whole blood is then added and
centrifuged for 15 minutes at 800 g and room temperature. After centrifuging, the supernatant
(plasma and thrombocytes) are pipetted and discarded and the underlying cell layer (lymphocytes
and monocytes) transferred to 50 mL centrifuge tubes (Falcon) and then washed 3 x in culture
medium VLE RPMI 1640 (Seromed, No. FG1415) (centrifuging 10 minutes at 250 g, room
temperature). Finally, the cell pellet is resuspended in culture medium VLE RPMI 1640
(Seromed, No. FG1415), 10% FCS (Life Technologies, catalog no. 16000-0044, low endotoxin,
heat-inactivated 1 hour, 56°C), 50 ug/mL penicillin-streptomycin solution (Life Technologies,
catalog no. 15140-106) and set at 3 x 10° cells/mL after cell counting by trypan blue staining.
100 pL cell suspension solution was distributed to 96-well flat bottom cell culture plates (Costar,
product no. 3599). For this purpose, 100 uL of 3-fold concentrated stimulation solution 3
ug/mL LPS of E. coli Serotype 0127:B8; Sigma, catalog no. L-4516 and 300 ug/mL PHA-L,
Biochem KG, catalog no. M5030) were added. The substances according to the invention were
added in different concentrations as 3-fold concentrated substance solutions (100 uL/well).
Stimulation of the cells occurred at 37°C and 5% CO, over a period of 24 hours. The cell culture
Supernatant was then harvested and IL-10 determined quantitatively. The IL-10 concentration
was determined by a commercially available ELISA kit from BioSource International (human
IL-10, catalog no. KHC0101C). The calculated ECso value corresponds to the concentration of
test substance required to increase the IL-10 secretion by 50% and a maximum increase.
The compounds according to the invention increase IL-10 production of peripheral mononuclear

blood cells.
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in which;

R’ denotes a phenyl group, optionally substituted with up to three of the following
substituents, independently of each other:
F,CI, Br,]
OH, OR*, OCOR*
SR?, SOR*, SO,R*,
R%,
NH, NHR’, NR‘R*
or two adjacent substituents on R’ together form a —O-CH,-O-, -O-CH,-CH,-O- or
—CH,-CH,-CHo- group,

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

F,Cl, Br,]

OH, OR’, OCOR*,

COR*,

SR?, SOR*, SO2R?,

R

or two adjacent substituents on R> together form a —-O-CH,-O-, -0O-CH,-CH,-0- or
—~CH,-CH,-CH,- group,
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R ~.denotes H, OH or 0-Cy.6-alkyl,
R* and R*, independently of each other, denote Cy.4-perfluoroalkyl or C,.¢-alkyl,

A denotes a Cy¢-alkylene group, optionally substituted with = 0, OH, O-C;y.3-alkyl, NH,,
NH-C,.;-alkyl, N(C;.3-alkyl),, and N(Cy.5-alkyl)(Cy.3-alkanoyl),

B denotes COOH, CONH,, CONHNH,, CONHR®, CONR’R’| each bonded to a carbon

atom of group A,

R’ and R, independently of each other, each denote a group chosen from the group comprising
Ci¢-alky, C,.-alkenyl, Cz.6-alkynyl, in which a C-atom can be replaced with O, S, SO,
SO,, NH, N-Cy.3-alkyl or N-C,.3-alkanoyl, also (C0.3-a1kanediy]-C3-7-cycloa1ky1), in
which one ring member in a five-membered cyclealkyl ring can be ring N or ring O and,
In a six- or seven-membered cycloalkyl ring, one or two ring members can be ring N
and/or ring O atoms, in which the ring N atoms can optionally be substituted with C; 3-
alkyl or C;.3-alkanoyl, as well as (Co.3-alkanediyl-phenyl) and (Co.3-alkanediyl-
heteroaryl), in which the heteroaryl group is five- or six-membered and contains one or
two heteroatoms, chosen from the group comprising N, S and O, in which all the
aforementioned alkyl and cycloalkyl groups can optionally be substituted with up to two
groups, chosen from the group comprising CFs, C,Fs, OH, O-Cy.3-alkyl, NHy, NH-Cy ;-
alkyl, NH-C,_s-alkanoyl, N(Cy.3-alkyl),, N(C1-3-alky1)(C1-3-alkanoyl), COOH, CONH,
and COO-C,.3-alkyl, and all the aforementioned phenyl and heteroaryl groups can
optionally be substituted with up to two groups, chosen from the group comprising F, Cl,

Br, CH;, C;Hs, OH, OCH3, OC;Hs, NO, N(CHs),, CFs, C,F; and SO,NH,, or R® and R”'

together with the N-atom, can form a five- to seven-membered heterocyclic ring that can

>

contain an additional N- or O- or S-atom and can be substituted with Ci4-alkyl (Cy.o-

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

as well as

47



10s; 109 ()-u TadEbC 10y, 109&’ () - @9! 109%& () -$| 109%& () -f#10%& ()-q _
Of #100&" (Qq f#109%& ()-q hkl m; bC 10° S! 10%#& () - 3S! 10%& ()-3 10 10 10;
109 () -1 YA@10%&: () - S210% () - F; ) KVydEbC o
10Y" 18/&' ()-3L 1 10%& ()-Z109%/ () - 10%: ()- 10% ()- 10% ()-' bC
10S- #1098 ()-S-#10%& ()- 10 10 10f; 100 ()- Y 10% ()-3Y 0% ()-3v
dYNC 10 10Z 10Z 107f; 1092Z& ()- Sf #1092Z& ()- Sf#100@" & ()-1092Z& ()- S1002& () -
1 && dEYNC 10 Y9* @10 & () -- YO* @10%& () -- #10% ()-, 100 ()- 10% ()-
, L0%& tRelir ogitic Ot BddmdidiEksomeR6r m%ﬁe@f%ﬁs’&p@ﬂﬁ%&t&%ﬂy apl?lcable salts,
P

in which the following compounds are ruled out:
6-[[1-phenyl-2-(pyridine-4-y1)-1H-benzimidazol-6-y1]oxy]hexanoic acid,
6-[[1-phenyl-2-(benzothien-2-y])—1H-benzimidazol-6-yl]oxy]hexanoic acid.
2.) Benzimidazoles according to Claim 1, characterized by the fact that

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

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

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

F, CI,

OR’, OCOR*

SR, SOR*, SO;R?,
R’ or

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

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

R is H.
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6.) Benzimidazoles according to one of the Claims 1-5, characterized by the fact that

R’ and R®, independently of each other, are Ci.s-alky, in which a carbon atom can be replaced
with O, S, SO, SO,,

Cs.s-cycloalkyl-Cy.3-alkylene, in which, in a 5-membered cycloalkyl ring, one ring
member can be an N or an O, the ring nitrogen is optionally substituted with Ci.3-alkyl or
Ci.3-alkanoyl,

Co.z-alkylene (5-6-membered heteroaryl with 1-2 heteroatoms from N, S and O)

in which all the aforementioned alkyl and cycloalky! groups scan be substituted with CF;,
OH, NH,, NH-C; s-alkyl, NH-C,_3-alkanoy], N(C,.3-alkyl),, N(C1.3-alkyl)(C1_3-a1kanoyl),
COQH, CONH,, and all the aforementioned heteroaryl groups can be substituted with

one or two substituents from the group consisting of F, Cl, CHs, C,Hs, OCHs3, OC,Hs,
CFB: C2F57

or R® and R”, together with the nitrogen atom, can form a 5-7-membered heterocycle that
can contain an additional oxygen, nitrogen or sulfur atom and can be substituted with C;_

s-alkyl, C1_4-alk0xy-Co.2-alky].
7.) Benzimidazoles according to one of the Claims 1-6, characterized by the fact that
A s a straight-chain Cj.¢-alkylene.

8.) Benzimidazoles according to one of the Claims 1-5, 7, characterized by the fact that
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54 1-(4-methylpheny1)-2-(3-pyr1d1nyl)—lH-benzmndazol-6-yl]oxy]pentan01c acid
4-[[1-(4-methylpheny1)-2-(3-pyridinyl)-lH-benzimidazo]-6-yl]oxy]butyric acid
6-[[1-(4-methylphenyl)-2-(4-pyridinyl)-]H—benzimidazol-6-yl]oxy]hexanoic acid
6-[[1-(4-mcthy1phenyl)-2-(3-thienyl)-1H-benzimidazol-6-y1]oxy]hexan0ic acid
5-[[1-(4-methylphenyl)-2-(3-thienyl)—1H-benzimidazol-6-y1]oxy]pentanoic acid
4-[[1—(4-methy1phenyl)-2-(3-thienyl)-1H-benzimidazol-6-y1]oxy]butyric acid
5-[[1-pheny1-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]pentanoic acid
4-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]butyric acid
6-[[1-phenyl-2-(3-thienyl)-1H-benzimidazol-6-ylJoxy]hexanoic acid
6-[[1—(4-ﬂuoropheny1)-2-(3-th1enyl)-1H-ben21m1dazol-6-y1]oxy]hexanoic acid
5-[[1-(4-ﬂuoropheny1)-2-(3-thieny1)-1H-benzimidazol-6-yl]oxy]pentanoic acid
6-[[1-(4-ﬂuorophenyl)-2-(3-pyridinyl)-1H—benzimidazol-6-yl]0xy]hexanoic acid
5-[[1-(4-ﬂuorophenyl)-2-(3-pyridinyl)-1H-benzimidazo]-6-y1]oxy]pentan0ic acid
5-[[1-2~(3-pyridinyl)-1H-benzimidazol-6-yljoxy]pentanoic acid
4-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]butyric acid
6-[[1-2-(3-pyridinyl)-1H-benzimidazol-6-ylJoxyhexanoic acid
N-(3-methoxypropyl)-6-[[1-(4-methy1pheny1)—2-(3-pyridinyl)-lH—benzimidazol-6-
yljoxy]hexanamide
6-[[1-4—methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-yl]oxy]-1-morpholin-l-
ylhexan-1-one
N.-methy1-6-[[1-(4-methylpheny1)-2--(3-pyridiny])-1H-benzimidazo]-6-y1]oxy]hexanamide
N,N-dimethyl-6- [[1-(4-methylphenyl)-2-(3-pyridinyl)-1H-benzimidazol-6-
ylloxy]hexanamide
6-[[1-(4-methy1pheny1)-2—(3-pyridinyl)—lH-benzimidazol-G-yl]oxy]hexanamide
N-cyclopropy1-6-[[1-(4-‘methylphenyl)-2—(3-thieny1)—1H-benzimidazol-6-

ylJoxy]hexanamide
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10.)

12.)

N—methyl-6-[[1-(4-methy]phenyl)-2-(3-thienyl)-1H-benzimidazol-6-yl]oxy]hexanamide
6-[[1-(4-methylphenyl)-2-lH-benZimidazo]-6-y]]0xy]-1-[thiazolidin—B-yl)hexan-1-one
N—(2-methoxyethyl)—5-[[1-(4-methylphenyl)-2-(3-pyridinyl)-1H—benzimidazol-6-
ylJoxy]pentanamide
N,N-dimethyLS-[[l-(4-methylphenyl)-z-(3-pyridiny])-1H-benzimidazol-6-
ylJoxy]pentanamide
5-[[1-(4-methylphenyl)—Z-(3-pyridinyl)-1H—benzimidazo]-6-yl]oxy]pentanamide
6-[[1-(4-methylpheny1)-2-(2-thienyl)-lH-benzimidazol-6-y1]0xy]hexanoic acid according
to Claim 1.

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

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

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

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

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

mgredients.
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