~0050/ 49500 0050/49 stituted 2-phenyl benzi nmi dazol es, the preparation and

use t her eof 5 The present invention relates to novel
~2-phenyl benzi m dazol es, their preparation with novel internediates and
“their use as i nhibitors of the enzyne pol y(ADP-ri bose) pol ynerase or

PARP (EC 2.4.2.30) for producing drugs. 10 Pol y(ADP-ribose) polymerase

(PARP) or, ﬁl%s.ttlt{l?egl f‘i:h“e%kﬁgréﬂm %oxgé‘DPtﬁ% Bﬂ%@aﬁ%ﬁ?&&‘a%% &BéRS) 's a

regul atory enz nuc | St ochem
Cyt ochem 1@!%‘ 1261-1264). It is assurred that PARP i s involved in
the repair of DNA breaks (MS. Satoh et al., Nature 1992, 356, 356-358).
Damage 155 arhebiprakent nimatsbnarekataes itvahevehe -pheppibbédimidaizohes when it
i s activat egheigapabydest idne witBNsowsl Ghtdbiedifieme ahfothdAD UsS as Shaw,
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enzynes w t%n&n ?A?"hg#?r er%uFﬁ e% rggy carrier 20 ATP. Overactivation of

PARP woul d accordingly result in a nonphysi ol ogi cally | arge consunpti on

of ATP, WPalyi(@DPenilode) polyherase r(@ABPEaee, tas d&l isdalsyeaddddeel |

deat h. pdly (aDkApibode)alsyhthese qdiaral)Ssis ug hreamlatpey cavizjamentivond o and
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obser vedl2 4 byeaks gim %rﬁﬁéan%lafts‘(yal RcHRRInzgme| gﬁ’?ﬁ W 'e?(Bﬂ‘leé"

i scheni ¢ sti#t @sctdvatedamatadyees thesttlrgnefenwﬁ:@tDQr-awaﬁ eﬁmtm Nap (s.

Thi emer manrshaiw,ahdy . RRadiathaBliol., 1A@dd. 15¢i1-d99A, phPOrlg s ,679-683) or

| schemi a ofn i KAy Sis rel@Hée&'ﬁme RBS! f idstindATagei A RverEsa Btk

examml & afh%;fu o B! By otifle gxggegsd' ' B pt(l%%egﬁbeq(ee ﬁ{%rg;hbgﬂe{ nn et
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al . I on 5 ﬁ] acGor nmeans of at
$oPhfs2

Ieast pa?é Vgﬁ?‘f a&l%‘a i"Mhf*bi t ors mi ght
t hus repr ed¥HP é(sﬁﬁmlqai%lh’abé{ﬁ? CC%S“H‘EFb‘P%‘? TP' ??‘éa’i*ﬁ?glﬁaﬁﬁn’dér of

di seases. W@ Extremg \qasePARPceéhl [damagesandecaldpdeatbi DNA damage and t hus
m ght also play a part in the therapy of cancers since a greater action

potential oft tidNRhownh SHAR ¥REe ORRBIOMAE bfeh Q¥ BuBbrakide arSRAGeRo GRITD.

Phar maco}g l{é;@%gegzpex%qé_)del Ra§ OTRU3L BRaiddhge iRUDSIANGHS Whhb cytostatic

activity. activate PARP. The formation of large amounts of free radicals is
observed in a number of pathophysiological states, and it is
assumed that this accumulation of free radicals lead [sic] or
contribute [sic] to the observed cell or organ damage. This

30 includes of [sic], for example, ischemic states of organs as in
stroke, myocardial infarct (C. Thiemermann et al., Proc. Natl.
Acad. Sci. USA, 1997, 94, 679-683) or ischemia of the kidneys,
but also reperfusion damage as occurs, for example, after lysis
of myocardial infarct (see above: C. Thiemermann et al.).

35 Inhibition of the enzyme PARP might accordingly be a means of at
least partly preventing or moderating this damage. PARP
inhibitors might thus represent a novel therapeutic principle for
treating a number of diseases.

40 The enzyme PARP influences the repair of DNA damage and thus
might also play a part in the therapy of cancers since a greater
action potential on tumor tissue was observed (G. Chen et al.
Cancer Chemo. Pharmacol. 1988, 22, 303) in combination with
substances with cytostatic activity.
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"0050/ 49500 0050749500 - 2 Nonlimting exanples of

tunors are | eukem a, gliobl astonas, | ynphonas, nel anomas and car ci honmas
:of the breast and cervix. In addition, it has been found that PARP
I nhi bitors may show an 5 i nmunosupprzssant effect (D. Weltin et al. Int.

J. | mungRRa ediDles Tof Amorslhre ledkenias glkswiégtdmaeo
?hs\?ﬁygrhe?hgbn%%?ﬁaﬁgpq an% %ng | 4L e i nBRHE 05 £ el b rHh SO A& %e??r]}g' seases

ays an rnportant part, such as
exanpl e, rheumatoid art hr| tis and septic shock, and that PARP inhibitors
may show a In agdabieri sit dppebeenfquid thatsPARR 1BdbiEQEm MY AhoW yer et

al . | ré cimmniosnppsesdantoeffeO, (IROFe2tdn &Y &hr Inth & al. Rheumatol .

Int. 1995, rmunbphatzcolC. 18988po1 Bl 2W5~27P§oc. Natl. Acad. Sci. 15 USA
1998, 95, 3867-3872; S. Cuzzocrea et al. Eur. J. Pharmacol. 1998, 342,
67-76). PARP | LS under st oad .t d rp u his invention
| soenzynes i htai""fe HA se %388 %Jéé;%ér‘;%eg %BLQ § :i'fs?géﬁ'eq{ tsn 20 are, for
exanpl e, Pmmumplaﬁhcwﬂiswﬁers or |435588P¢i b‘h lﬁ’ BhAgP- SEYEFem

3-am nobwlzsalmy@eashmmrtantppétbctﬂu@ &5 cE0E expmplapdehewataifcul at ory
failure (S.arthr@4igosndsepitial shodt, ahd Phat nBARH inh9B7tox ayl8bow1074) .

25 2- Phqmﬂefﬁe;am QPFéEteﬁnhaH@ dnizedosCehdari seaBy [HB&sqbust &E 38
30 060 disc} ?ﬁq (i%&avaéd V%aaﬁlsnw; big2h$chl et aler&waﬂ%f
nrﬁtm & 8! e Hs

JEOHE P B . SRR gy pgaa. st

2- phenyl be
Hal ogen- 3210594 19f8&d %pmrﬁéﬁ%q rﬁ'ng‘lzégcﬁ%%l‘ﬁ'g al. ﬁ{)stq't Jeamanehe

radi cal s onl2%%e pHenyé7+%6g have been descri bed in WD 98/ 06703 as

MCP- 1- ant agoni st s. Li kewi se known are 2-phenyl benzi m dazol es in which

é he 35t ben@ﬁmrdiéohﬁdafsﬁzl&d' %osm\ideutfeg BiYe FhrdpFsdeod L 151Eéﬁtﬂ@nh |
erivative iC pheny
ri ng ha\cﬁ? Ele%n § cr| I'n @g%‘zﬁggﬁ? o} éb[ogrs 0 éhc'}"%é)klv:-%ym °
phosphodf & <t&ad8F ‘F’f 't 8 (e.qg. Exanpl e 15) for
anal ogous derivatives that these conpounds |nduce 40 positive inotropic

ef fects. 4-Tamadditidony dthes @3RRaiMNdpitopy Bi-ayinobenzanide | shiqvesosition 3 are
i kewi se negrcteredve nefffects/ 4868 maiel ofi nhrduilavogyofatiide (S.

phosphodi esdiffzde@ea et al€ BYNtHEDHarafacdl Phesyl banzi meewylor4yani des [sic]
has been 5 described in J. Chem Soc. Perkin Trans 1, 1979, 2303-2307.

Anal o ous un whi ch _haye sub t|tu al. kvl chal n. on t ) de
r esi dge and’ % gﬁﬁ“?%"ng sa‘% é?? {:the? gany times. Hus, 3
38 30 060 discloses alkyl ated derlvatlves as inhibitors of
erythrocyte aggregation. DE 35 22 230 mentions an ester
derivative of 2-phenylbenzimidazole as inhibitor of platelet
30 aggregation. Halogen-substituted 2-phenylbenzimizaoles having
substituted amine radicals on the phenyl ring have been described
in WO 98/06703 as MCP-l-antagonists.

Likewise known are 2-phenylbenzimidazoles in which the

35 benzimidazole group is substituted by an amide group. 5-Amido
derivatives of 2-phenylbenzimidazole with alkoxy radicals on the
phenyl ring have been described in WO 94/12461 as inhibitors of
CAMP phosphodiesterase. It was found in DE 35 46 575 (e.qg.
Example 15) for analogous derivatives that these compounds induce

40 positive inotropic effects. 4-Amido derivatives having a pyridyl
radical in position 3 are likewise mentioned in WO 97/48697 as
inhibitors of cAMP phosphodiesterase.

The synthesis of 2-phenylbenzimidazyl-4-amides [sic] has been

45 described in J. Chem. Soc. Perkin Trans 1, 1979, 2303-2307.
Analogous compounds which have a substituted alkyl chain on the
amide residue and are said to have a cytotoxic effect are



"0050/ 49500 0050749500 3 mentioned in J. Med. Chem
1990, 33, 814-819. WD 97/04771 ment i ons benzi m dazol e-4-am des [sic]
~whi ch inhibit PARS. In particul ar, derivatives described therein as
Tactive have a phenyl ring in positiod 2, and the phenyl ring nmay al so be
substi tut ednentiiohudsmme:@ubSthélﬂerltseosugb ag14ugd19Q, word hogr7and CF3.
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sol ubi | ity 3+8)uaser thaty@mdnipsion cﬁié’-luy-lﬁéeﬁa%léﬁ:@r%éred Mé‘lntY ﬁésﬂb%en
found, surPARF dghybitdat désphibed . lEspeiciaiiby oihes moreseffdattivecHARRP t he
phenyi ri ngidhivakkexy Hé\fﬁ e;alanﬂéuhvan&agaavhmm aghatl fiey (h%ivéuenpﬁ t he
al koxy si de; ghghn 3r§o &f £ Lakler at' ‘Eﬂéé)é e %aQHIas a&m# RehukOa

i ncorporatiQn. Q c_am ne e ormsats W th
wci s’ anfl (iipsitab trpledis aamipigeidicn| ARLiVE ndtAnees Se
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' nfus'0n2§CUdﬂéfQ@ed4OVery.EE@eeﬁfﬁé”ﬁﬁRbnYﬁﬂibfﬁbfgeM@Eﬁsa& ithstituted

2- phenyl benZIImbdazgyefn %at%gehg\?nero% prgv:%'ugly been J:lesc 5ed.

It has been found, surprisingly, that 2-phenyl-benzimidazoles
substituted on the phenyl ring by alkoxy radicals and also having

30 an amine residue on the alkoxy side chain are very effective
inhibitors but, owing to the incorporation of the aliphatic amine
residue, they can form salts with acids and thus show distinctly
improved solubility in water.

35 The present invention describes novel 2-phenylbenzimidazole
derivatives of the general formula I which have advantages
compared with the previously described compounds and are poteht
PARP inhibitors and, at the same time, show adequate solubility
in water to allow administration as infusion solution.

40
The present invention relates to substituted
2-phenylbenzimidazoles of the general formula I or II
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-0050/ 49500 0050749500 4 [err] i n

whi ch Rlerr] is hydrogen, branched and unbranched C(ferr]-Cferr]-alkyl,
~it also 15 bei ng possible for one C atomof the alkyl radical to carry
"OR[err] or a group Rlerr], where 4 Rlerr] is hydrogen or
Cerr]-Cerr]-al kyl, and R2 is hydrogen, chlorine, bromne, iodine,

fluorine, CF[err], ﬁi‘tro NHCOR[ err], R err] OH,
|_1%] Clerr]-al kyI ph
plenyl rings to b
N, R21 and R22
/rr]-al kyl and
nyl, and Rlerr] is oH, N
-Clerr]-alkyl, chloring
X may be 0, 1
)[err] -G where p,
®bx(D)[err]-(Flerr])[arr]-

phenyl, it
%ubstltuted by at
oendently of one anot her
TsRhydr ogen,

al so bei ng possible
nost two radicals R24y
are hydrdyen or C[err]
Cerr]-Cerr]-alkyl or/
Jerr]-err]-alkyl, ROC[
fluorine, CF3, nitro, NH
-D-(Flerr])[err]-(B[err]-
si mul t aneously be O, or S

e, iodine,

30 Rlerr] is
and r may not
Glerr], it also

being 10 possi bl e 'f or the radical E to be substi®ed by one or two
radicals A, or R3is Band 35 R4 is hydrogen, chlorine, fluorine,

brom ne, i qdi mdichranched and unbranched Clerr]-Clerr]-alkyl, OH
nitro, CF3, CN, NR[err]R[err] NH-CO R err], OLC[err] C err]-alkyl,
wher e | e dr or
derr]- girr] ?Bgogé%q;}q‘ﬂeggg id Xl %gg(g%i&%@? er rj£ yi,
Clerr]-C®rr]- pﬂ%?ﬁﬁ Eﬁem ¥ s
phenyl , ini daz&Ré Py & Grenpt R€, pyridine, 45 pyr| m di ne,

pi per azi ne, pyrRiil s, hydragen tdn §1eFe-alkydxaand e,

R2 is hydrogen, chlorine, bromine, iodine, fluorine, CF3, nitro,

20 NHCOR21, NR22R230H, 0-C;-Cs-alkyl, 0-C;-Cy-alkylphenyl, NHj,
phenyl, it also being possible for the phenyl rings to be
substituted by at most two radicals R24, and R?l and R22
independently of one another are hydrogen or C;~Cy-alkyl and
R23 is hydrogen, C;-Cs-alkyl or phenyl, and R2¢4 is OH,

25 C;-Cg-alkyl, 0-C;-Cy-alkyl, chlorine, bromine, iodine,
fluorine, CF3, nitro, NH,, and

X may be 0, 1 or 2 and

30 R?3 is -D-(Fl)p-(E)q-(F2)r -G, where p, g and r may not
simultaneously be 0, or is -E-(D),-(F2)s-(G)v, it also being
possible for the radical E to be substituted by one or two
radicals A, or R3 is B and

35 R4 is hydrogen, chlorine, fluorine, bromine, iodine, branched
and unbranched C;-Cg-alkyl, OH, nitro, CF3, CN, NR41R4Z,
NH-CO-R43, 0-C;-Cy-alkyl, where
R4l and R4? independently of one another are hydrogen or

C1~Cs4-alkyl and
40 R43 is hydrogen, C;-C4-alkyl, C;-Cy~alkylphenyl or phenyl, and

D is S or O,
E is phenyl, imidazole, pyrrole, thiophene, pyridine,

45 pyrimidine, piperazine, pyrazine, furan, thiazole, isoxazole,
pyrrolidine, piperidine, trihydroazepine and



pyrrolldlneooﬁpﬁépﬁapne tri hydr oazepi ne and
F1 is achain of 1 to 8 carbon atons,

0050/ 49500
It also being possible for

‘one carbon atom of the chain to carry an OCHor O (err]-Cferr]-al kyl

group and 5 F2 is a chain of 1 to 8 &arbon

for

Oderr]-Cer "] ofie ké’e{rbon atom%f)%ea@ﬁaln td caﬁ‘i‘y BR 8. Q5r

may be 0 or may be or 1 and
may be 0 or 1 aﬁp P a%#' may be 0 or 1 20
or [err] and R51 is

atons, it also being possible

phe G8rHathadnoBrol tde Hazbbnt @t&ﬁdr)ﬁ.taalgb'i B¥ing possible for

may be 0-%ndc41% (lfqu

(SrmybeNHeH]meH]
hydrogen or branched and

unbr anche8 &f er i§-&jyadip gfky|to $5 carbon ayamq,eit] 2lee rheingapgssible for52

i s hydrogen, branehst-bondatobhrehdhed cBhinrio aary] anl 88y lor phepyt,~alRyl]
group and
p may be 0 or 1 and
10
q may be 0 or 1, and
r may be 0 or 1 and
15 s may be 0 or 1 and
u may be 0 or 1 and
v may be 0 or 1
20
G may be NR5!R52 or
: RS2 RSt
RS2 R52
—R52
25 N(Zfi “( ; N/ TR
RS2
R51 R52
M I N ‘ 0
30 N, N— e __/
and
R3! is hydrogen or branched and unbranched C;-Cg-alkyl,
35 (CH2)+-K and
R32 is hydrogen, branched and unbranched C;-Cg-alkyl, phenyl,
0
40
53 ~SO2R33, —(C=N)-R53, -CO-NHR53, -(C=N)-NHR53:
" in which
45 R53 may be branched or unbranched 0-C;-Cg~alkyl, phenyl,

branched or unbranched C;-Cys-alkylphenyl, where in the
case of R32 and R53 independently of one another one



“in which 9850749500353 nay be branched or unbranched

Oderr]-Cerr]-alkyl, phenyl, branched or unbranched
<derr]-(err]-al kylphenyl where in the case of Rlerr] and Rlerr]
i ndependently of one anot her one 6 0050/49500 '

6 hydng@esger! dfhenel ef-ds=8Lryl |ratlilenll hagisalsubeyibéted by

substituted by one of the QBQlQJIJ.ﬁJ‘%‘afdQEEQW "6k I’jSb(f.ad: alQ§|l

Lot ahyr onapht nyl SHGeheRyls syctoperi, Bt iany ool S G

napht hyl and pheny fpycieb §0 °§°l°heptyl' ngehthy 0 B %“Y itha@lso

car bocyclBes of theb¢a'eﬁ‘i @fissiRde for the carbocyppREE thelcpadigadsl R3Df one
anot her to carry oasddR53t independently of mre tamethel| twicerryadheabis:two
branched or unbrangheghe follow:.ng radilcnkl - bt &idHe® by inbRdriielaed or

unbr anched OC[errb EEer ?'? anc dI ﬁr unbf nched 5-uc10c4-§[ky1, 9:3 NGZ,

NH err], CN, COOH, :l r r

Cerr]-Jerr]-al kyFa i eB e& N@Eérﬁl’*f@ By r $OU 0P AT 478 LRV LY

Serr]derr]-qd eF:-]sz-alkylammo' cCap kyF1-Cord A yABARP, SSaNAR-Ca-

CONH-C[ err] - err] akkgy/ SO@@EMIbny'JONHz. CONH-C1-04-a1le: CONHphenyl,

CONH-( err] - ([ err | cahkyd pogrylkylignsel &) rynsd,ecy e Catkyl ; atisd,phenyl,

NHS( err] phenyl , S-Cl—C4—alkyl S-Cerr]-Cerr] -alkyl, 15

[err] [e C[err] derr]-al kyl, [err]

Cerr]- (I‘%err] al kyl phen I

CH err] Jerr]- C[err] lal kyl, -CHerr]O err] - err]-al kyl phenyl

-CH err] OH, SQ(I}&I.R&]: LCheor] - aldgyts-alkylphenyl,

-SO-derr]-Cerr]- aI kyI phenyl, -SO2NH2, 20

-Sq er r] NH- [ er 1] - €i@J 1qi,abky-co-alkyl, ~CH,0a0fdue1EAI IRy, f ocmon,br i dge

-O(CHerr])[err]-Go-cl-e;Ld1kyl,B-sol®Y-d}€alkylphenyl, -s&mm,, and
20 ~-SO;NH-C;-Cy~-alkyl -

and two radicals form a bridge -0-(CHz);,3~0-,

B may be
25 R? -
R7
R FaR
N N—Re®
4 O O
RS R°
30 R7
R7 R? ’
N o)
N ”Ci /
R -
35 and

A  may be hydrogen, chlorine, bromine, iodine, fluorine, CFj,
nitro, OH, 0-C;-Csq-alkyl, 0-C;-Cs-alkylphenyl, NH,, branched
and unbranched C;-Cg-alkyl, CN, NH-CO-R33, where R33 is

40 hydrogen, C;-C4-alkyl or phenyl and

R31 is hydrogen, C;-Cg-alkyl, (CH):-K and

R32 is hydrogen, C;-Cg-alkyl, -CO-R8, S0,-R8, -(C=N)-R8, -CO-ORS,
45 -CO-NHR® and —(C=N)-NHR® and



‘A may be 9930600 chi orine, bromine, iodine, fluorine, CF3,
nitro, OH O derr]-(err]-alkyl, Oderr]-(err]-al kyl phenyl, NH2,

Lbranched and unbranched Cerr]-Cferr]-alkyl, CN, NHCO R err],
Where R33 is 40 hydrogen, derr]-Terr]-alkyl or phenyl and R31 is
hydrogen, G®rris Gyarobenl &d .c,cCH£IK1) haar ] - K and R32 is hydrogen,

Clerr]-derr]- aIkyI COR[err], SJerr]-Rerr], -(CN-R8, -COOR8, 45
-CO-NHR8 and -

7 R33 is hydlrogén
5 K is phenyl

Ngle %{1 0050/ 49500
which may carry at nost two radicals R is NRlerr]Rerr]

(where RkB Eind & Phenylawhifeh imeydCAGFY Rt most ReQ radicals RespediR<VRFY)
NH C err] - err{wtsddey| pieapd, R‘fﬁ/arelasjlde@.npdpﬂmr di‘heand R42

pi perazi ne, whi

Cerr]-Cerr]-

1,2,5,6- tetrahy,@kiéﬁé\é‘tll%ﬂ?), —l@hozt A kyl phENF 0K RoNedine, plgerldme,
raz ne,
r ack #{ be ﬁ&%stg@lé[

by an al

Cerr]-
R

(err]-Cerr]-al kyl phenyl, phenyl, it also

b

the

t'ut.ed

f @36 @éé)ﬁ 5.1'1.“1'@ eQnoQ: hi ﬂlﬁé %irlh k6
SG%n

rr] agﬂngra lqga&ﬁdho ng era21ne, which may also be substitu
Ry ran allkyhyl:hd;ﬂmi Cq@sr-ta}lkﬂ!-erar}d al kyl,

rings to beR:subfgy tat g?dpagéyp tcﬂ-ég(’\:l[%lwl nrT@diggal s R71, and Rl err]

OH, derr]-(err]-alky

quorlne

20

25

30

35

40

45

C[err

CF[err] nitro, NHerr], and

R7

R71

R8

RB1

R?

R?

R?
" R o
N@ 7 7/ ANIVA '

R?7

R? R ’
N N S N' O
N— o _/

is hydrogen, C;-Cg-alkyl, C;-Cs-alkylphenyl, phenyl, it also
being possible for the rings to be substituted by up to two
radicals R7!, and

and

is OH, C;-Cg-alkyl, O-C;-Cs-~alkyl, chlorine, bromine, iodine,
fluorine, CF3, nitro, NH,, and

is hydrogen, C;~Cg-alkyl, phenyl, C;-Cs-alkylphenyl, it also
being possible for the ring to be substituted by up to two
radicals R81, and

is OH, C;-Cg-alkyl, 0-C;-Cs-alkyl, chlorine, bromine, iodine,
fluorine, CFi3, nitro, NH,, and

is hydrogen, COCH3;, CO-0-C;~C4-alkyl, COCF3, branched and
unbranched C;-Cg¢-alkyl, it being possible for one or two
hydrogens of the C;-Cg-alkyl radical to be substituted in each
case by one of the following radicals: OH, 0-C;-Cs-alkyl and
phenyl, and for the phenyl ring also to carry one or two of
the following radicals: iodine, chlorine, bromine, fluorine,

M3 1-err]-alkyl and t is 0,1,2, 3 4 and

bei ng possible for the

is

erf]-alkyl, chlorine, brom ne, iodine,



35 R8 is PRFOSARSO0  err]-Cerr]-al kyl, phenyl, err]-Cerr]-al kyl phenyl ,

it also bei ng possible for the ring to be substituted by up to two
_radicals Rerr], and Rlerr] is OH (derr]-(err]-alkyl,

OC[err] Cerr]-alkyl, chlorine, brom&e, iodine, 40 fluorine, CFlerr],
ni trg EH[ er L] 1braﬁ8ﬂed anﬁ%nb%‘&n@ﬂcﬁ!&llig[‘l 6= 1 n@&@ canﬁ.rn'b], Cerr]-alkyl,
COCF3, branche r e L

possi bl e for or&% o‘r 3 Wk lam'%lk?y k?'l t ﬂ k%[ err 1k2?k3€uradl cal
to be substituf&d’iPEFercy? 'cﬁgcg G"’S}‘gne of the foll owi ng radicals: OH,

Oderr]-Cerr]-alkyl and phenyl, and for the phenyl ring also to
carry one or twadothe tautomehreth&m msséul-@aarmntilouénéq and ori ne,
brom ne, fl uoridiastereomeric0@bomd ¥ reof, the prodrugs thereof and

8 br angihadmassh syaanghedidd Aldd sehiesr] - al kyl, ni tro, am no,
Cerr]-Cerr]- aIkyIamno Cerr]-Cerr]-dial kyl am no, OH,

and [5i 0] Pegebzénd i o, e b 058, bhe EAAOEFr cang.

di ast er ewreierfenf—’érbl%lqmer eof, the prodrugs thereof and _
phar macol ogically tol erated sal ts. Preference is given to conpounds in

whi ch the rmadi Gal syaréqars, b&adeﬁeaea:hdoehbwanched [}l -Cs-dmingues, atsanched

and unbr anched k t S e S SiabD r one
C atom of the Z)(i[ P % % J 78k e ¢ latln®t the al ]Ygor‘gglc%{rioﬁzlg ER(rnleir‘lrP

s ah?ﬁ?u e% S%Béerr] Jerr]- glrrkyl and

where 15

hydrogenl chI ori ne fluorine, brom ne, iodine, branched and

unbr anched R&t erds] hzﬁmqqn axrkgtr-Cmatlkml &3 CN, NRerr]Rerr], NH CO R23,
20 OR21, where Rlerr] and R err] are, independently of one another,

hydrogen omR2 is hydkdgdd,] chlierite Al#oringf bmine] abeids] Birahy¥He@gen,

Cerr]-derr]-ahlayln0F Yy -@d1xy1 Rﬁﬂ*]'xf ks, CN, NR2IR2Z, NH-CO-RZ3,
-O(CH[eer])[er (CH grr] ferr] [err Rl err whér e R31
hydrogen,” (Jerr C’[err -al kyl , O—Iand Oderr]-Cerr]- aIkyI 30 mo is

[ sic], |ndependentI¥ of one another, 0, 1 or 2, and
and R22 are, independently of one another, hydrogen or

C1-C4-alkyl, and
25 R23 are [sic] hydrogen, C;-Cs-alkyl or phenyl, and
R3 is -0-(CH;)o-{CHR31l),~(CHz)p-R5, where
R31 is hydrogen, C;-C4-alkyl, OH and 0-C;-Cg-alkyl,
30
m,o0 is [sic]), independently of one another, 0, 1 or 2, and
n is 1, 2, 3 or 4, and
35 R* is hydrogen, branched and unbranched C;~Cg-alkyl, chlorine,
bromine, fluorine, nitro, cyano, NR4!R42, NH-CO-R43, OR4!1,

where

R4l and R42 are, independently of one another, hydrogen or
40 Ci1-Cs-alkyl, and

R43 are [sic] C;-Cq-alkyl or phenyl, and

R3 is NR51R532 or one of the following radicals
45



~

n is 1, g?sglgrsSRP and 35 R4 is hydrogen, branched and unbranched
Cerr]-Cerr]-alkyl, chlorine, brom ne, fluorine, nitro, cyano,
<NRlerr]Rerr], NHCORerr], ORerr], wher e R41 and R42 are,
“i ndependently of one another, hydr oger? or 40 Cerr]- C[err]-al kyl, and
Rlerr] are [sic] (err]- C[err] al kyl or phenyl and I's NR51R52 or
one of the follow n B.chal 5 880/ 495 [err]
9 whar eX]r=i s rogen @branched and unbranched
Clerr]-derr]-alkyl; nd \Rerr] drogen anched and unbranched
Cerr]- err]-al kyl , phenyl, [err] Rierr] is
branched unbr anched OC[err] Cerr]-al kyI phenyl branched or
unbranched derr] rr]-al kyl=phenyl; where one hydrogen in the
Cerr]-Cerr]- all&g\g adi cal \n err Fszterr] can, independently
of one anot her ub§¥i t ut ed by one of the follow ng radicals:
OH O(der }xé err]-al kyl, cycl ohexyl, cycl opentyl,
t et r ahydronaphi hyl , cycl opropyl, cycl obutyl, cycl oheptyl, naphthyl
and phertyl , where the carbocycles of 25 the Rerr] and R[err] radi cal s
may al so, RAdepenkidnagenopndranched andinhyanchedr¢y-Conelkylt wedof the
follow ng radicals: branched or unbranched Cerr]-(err]-al kyl,
branched ogsaunbs amfdiRden, branched and unbranched C;-Cg-alkyl, phenyl,
o]
15 //ﬂ\\ ;, =SO2R33, in which
R33
R33 is branched or unbranched 0-C;-Cg~alkyl, phenyl, branched
or unbranched C;-Cs-alkyl-phenyl,
20 where one hydrogen in the Cj;-Cg-alkyl radical in R52 and R53
can, independently of one another, be substituted by one of
the following radicals: OH, 0-C;-C4-alkyl, cyclohexyl,
cyclopentyl, tetrahydronaphthyl, cyclopropyl, cyclobutyl,
cycloheptyl, naphthyl and phenyl, where the carbocycles of
25 the R52 and R53 radicals may also, independently of one
another, carry one or two of the following radicals: branched
or unbranched C;-Cg-alkyl, branched or unbranched
0-C;-Cy4-alkyl, OH, F, Cl, Br, I, CF;3, NO, NH, CN, COOH,
C00C;~C4-alkyl, C;-Csg-alkylamino, CClj, C3-Cs-dialkylamino,
30 80;-C1-C4-alkyl, SO;phenyl, CONH;, CONH-C3-Csq-alkyl,
CONHphenyl, CONH-C;-Cs-alkyl-phenyl, NHSO0,-C;-Cg4~-alkyl,
NHSOzphenyl, S—Cl-C4?alkyl,
T o]
35 -—-o’/l\‘cl-c4-alkyl,——-o Cp~Cy—-alkyl-phenyl,
CHO, CH3-0-C;-C4-alkyl, -CH0-C;-C4~alkyl-phenyl, -CH,0H,
-80~C;~Cy~alkyl, -SO-C;-Cs-alkyl-phenyl, SO,NH,,
-S0,NH-C1-Cy~alkyl
40 and two radicals form a bridge -0-(CHj);,,-O-.
Particularly preferred positions for the R? radical in the general
formula I or II are position 3 and position 4 relative to the
benzimidazole ring. Position 3 or position 4 relative to the
45 benzimidazole ring is likewise preferred for the R3 radical.



O Qerr]-qW59/49%99 o4 F, O, Br, |, CF3, N2, NH2, ON, COCH,
CcooCerr]-Cerr]-alkyl, Cerr]-Cerr]-alkylamno, COJ[err],

Lderr]-Cerr]-dial kyl am no, 30 SHerr]-Cerr]-Cerr]-al kyl,

Sq err] phenyl, CONH err], CONH-Clerr]-X err]-alkyl, CONHphenyl ,
CONH- (] er r | vd @Jairkiahkat1prererréiStdaring- 6Eer¥ |isChetrdged Kyl

NHSO err] phenyl, S-(err]-(err]-alkyl, [err] [err]

Cerr]-dergl-alkyl r - r.r - akkyj -.ph
Gier] - A pesbarftly @ﬁe?@?%};gq; it Bt Rbongm, pranehi ox
-CH err] O_Lunbranched_%GC@[-ghcyl_q P’aﬂiymHz' 0-C;-C4-alkyl.
-SO-Cerr$-Cerr]-alkyl-phenyl, SJerr]NHerr],

- S er r ] NH-THeergartChelat halpgegifedbed meaniagdof vie® rizdi-Oal GHS )p—RP awitth gge

-O (CH err] iy ko2, 3 or Rarticularly preferred positions for the R2

radi cal in the general formula | or Il are position 3 and position 4
relative tao g he, benzi n dazal e *r}\*)ng Position 3 or, pqsition 4 relative to
the 45 benZtni dt FEPFAGLY & 19 WERPEESD " drr &8 PO AN 2RaPHRRF RAIDE

0050/ 49589 10 The particularly

pref erred n*2niig) poefRtably Brdopgéanally shbstphuted whenly) pimderred neani ng
of R2 is hydrogsspedinanghesfl RS is a UbHMebelred £iwgs |- Cerr]-alkyl, nitro,

CN, NHerr], Oderr]-Cerr]-alkyl. 5 The particularly preferred

meani ng of err].Ls 3 [ ' Foe to 2, 3 or 4.
R5 is pref eﬁg%lpflr g%g}&%%&ﬁ%%g%%%% alle%nﬁgl?\t,\#%u arlsplh g’?a PTnn'e, 10 R52 is
preferabF§ an optionally substituted phenyl ring, especially if

Rlerr] is dafe mesperbive iqapbinatiqnfp qfathpcabeiye prefersed cpardagenaref R4
i s hydr ogerverds partitelardgpprefeeresbnbi nat i ons of the above preferred
meani ngs are very particularly preferred. Preference is al so given

to conpounds-ddagefct hes SR Giventsy %roﬂ.f)_agfaé il efle DEhii cuent Kl 81 19

hydr ogenga b %Rpr anched Cerr err]-al ky It also

bei ng poggi%ﬁaé%gggeg% dtom of the alkyl radical to carry OR[err]
or a group Rlerr], where 25 err] is hydrogen or err]-Clerr]-alkyl,
and R2 RY s #fy dwegesenciiranched and gmbrenchedfur€s-2Bkilhe itbpbsehed

being possible for one C atom of the alkyl radical to carry
OR!1l or a group R3, where
25 R!l is hydrogen or C;-Cs-alkyl, and

RZ is hydrogen, chlorine, fluorine, bromine, iodine, branched
and unbranched C;-Cg-alkyl, nitro, CF3, CN, NR21R22, NH-CO-R23,
OR21l, where

30
R2l and R22 independently of one another are hydrogen or
C;-C4-alkyl and
R23 is hydrogen, C;-C4-alkyl or phenyl, and
35 R3 is
(CH2}1 2
—NN /\j{ —N  N—Re=
\ﬁk - \_/
40 Rt Rat
and
R31 is hydrogen, CHO and -(CHj3)o-(CHR32),-(CH3)pn-R5,
where
45 R32 is hydrogen, C;-Cy-alkyl, OH and 0-C;-Cy-alkyl,

m,o independently of one another are 0, 1 or 2 and



-and unbr an®95®/@9500 - err]-al kyl, nitro, CF3, CN, NRlerr]R[err],
Rlerr] and R err]

NH CORerr], ORlerr], where 30
_independently of one another are hydrogen or

"Cerr]-Cerr]-al kyl and R23 11 i s hydrogen,
Is [err]

C[err] Qerr]-g[[alkyl orlshenyi,, g 435aMB
I s hydrogen, CHO and

(c:H[errl)[R%”l <9*RL0”J)BG”% §of dheh ooty

A

where 45
Oderr]- C[errFIQWkQ?' fluorlnen]Q}tro, cyano;
0, 1 or B and where 0050/ 49500

n is 1, 2, 3 or 4, and R4 is hydrogen,

cyano, NR[err]R[err] NH-CQ er.r. rrj,

dr oge

pende

and

fhieci t S B

43onQRanot her are
11

branched and

-R41 and

unbranched ( era] ﬂc?'km} allhﬁépe&fgr&%sf one agmthé?%ﬂ@ 'hydrégehnex nitro,

R42 independently of one Jhorher g ﬁ
Cerr]-Cerr]-&%yl and 18 4sp

y Yor P%FQY%[e??‘i Cerr]-al kyl or

phenyl, ¥hd 10 Rlerr] is NR[err]R[err] or one of the radicals bel ow
[err] R520 is NR51RS$hmr ene of the radicals below

RS2 Ree R
" O d O

15
' N o N’\___\>_nse
N\ N~re e
20
where
R531 is hydrogen and branched and unbranched
C;-C¢-alkyl and
25
R52 is hydrogen, COCHj, CO-0-C;-Cs-alkyl, COCFj,

branched and unbranched C;-Cg¢-alkyl, it being
possible for one hydrogen of the C;-Cg-alkyl
radical to be substituted by one of the

30 following radicals: OH, 0-C;-C4-alkyl and phenyl
and for the phenyl ring also to carry one or two
of the following radicals: chlorine, bromine,
fluorine, branched and unbranched C;-Cy-alkyl,

nitro, amino, C;-Cs-alkylamino,
35 C;-Cs-dialkylamino, OH,

50,-C1=-Cy-alkyl.

0-C;-C4~alkyl, CN,

Particularly preferred positions for the radical R? in the formula
I or II are the 3-position and the 4-position with respect to the

40 benzimidazole ring. For the radical R3,

preference is likewise

given to the 3-position or 4-position with respect to the

benzimidazole ring.

The particularly preferred meaning of Rl is hydrogen.

45



’R[-err] 0050y 495@®gen and branched and unbranched

Cerr]-Cerr]-alkyl and 25 R52 is hydrogen, COCH err],
Lo O derr]-Cerr]-al kyl, COCF3, branched and
unbranched Clerr]-Clerr]-alkyl, it beuamg possi bl e for

one hydr Og%e°£>a££'fcﬁa‘i"lﬁ;] ﬂféfﬂedﬂn@éhlng of R2 1s hydrogen, bfé‘:‘ijéﬂéﬁ o0 be
substi t ut ed é) C1 adi cal s: COH,

Oderr]- anﬁ é’ m.t;ro, o, wmy, 0,831 an&h’f or the phenyl
‘ring al so t r&&FF %]rYePGF g » R 1s hydrogen. of the follow ng

radi cal s: chlorine, brom ne, fluorine, branched and

unbr anchesl ForeR? |beGngr r | - al kyl , nitro, am no,

Cerr]-Cerr]-al kyl am no, 35 Cerr]-Cerr]-dial kyl am no,

OH, Oderr]-Cerr]-alkyl, CN,

SHerr]-Cerr]-derr]-al kyl /\N’artrcul arly preferred positions for the
radical R2 in the fornula P are the 3-position and the 4-position
with respect to the 40 benzi m daz e ring. For the radical R3, preference

is |ikewGe given to the 3-positgan or 4-position with respect to the
benzi m dazol e ring. The particularly preferred neaning of RL is
hydr ogen. 45 0050/49500 12

The parti cul arI a
unbrgnched C[err éib Bf%ge%aﬁﬁﬁdgy%gpd%[%%fﬁ%err] al kyl .
Particularly pré 8 es hydr ogen. 5 For R3 being [err]
the part}xularly preferred meani ng of R31 is hydrogen or
-(CH err])[errip R ésr ], onhizramdl 5 p is 1 or 2 and Rlerr] may
be hydrogen, bmahchag Bacthyivdvgen;hBtakdirid hn] ensdarihéedl ¢,-Cs-alkyl, wher e
one hydrogen of thenheleréde Hydirbhef! | tHeR @l CEl-aTRY1PBadical may be
substituted by O”GSELSE{%htéﬂ %8“%&3 5fu¥ﬂ%akgllg$ing radicals: OH,
20 . 0-C1-C4~alkyl and phenyl, and where the phenyl ring may
also carry one or two of the following radicals:
chlorine, bromine, fluorine, branched and unbranched
C;-Cs4-alkyl, nitro, amino, C;-Cy-alkylamino,
C;-Cy-dialkylamino, OH, 0-C;-Cs-alkyl, CN,
25 S0;-C1-C4-alkyl.

For R3 being

Rst

the particularly preferred meaning of R3l is is [sic] hydrogen
35 or -(CHz)p-R3, where

P is 1 or 2 and
R52 may be hydrogen, branched and unbranched C;-Cg-alkyl,
where one hydrogen of the C;-Cg-alkyl radical may be
40 substituted by one of the following radicals: OH,
0-C3~-Cs-alkyl and phenyl, and where the phenyl ring may
also carry one or two of the following radicals:
chlorine, bromine, fluorine, branched and unbranched
C1~C4-alkyl, nitro, amino, C;-Cy-alkylamino,
45 C1-C4~-dialkylamino, OH, 0-C;-Cy-alkyl, CN,
S0,-C1~Cy-alkyl.



20 0059/4230Q] err] - al kyl and phenyl, and where the phenyl ring nmay
al so carry one or two of the follow ng radicals: chl ori ne,
_brom ne, fluorine, branched and unbranched Cerr]-Cerr]-alkyl,
‘nitro, amno, Cerr]-Cerr]-alkylan nd3

(err] - ergdr #8addelgani no, OH, O (err]-err]-alkyl, CN 25
SOerr]-(err]-Cerr]-alkyl. For R3 being [err] t he
particularly preferred neani ng of ?[—eFS"P)ﬂZs is [sic] hydrogen 35 or .
-(CHerr])[err]-Rerr], where —N N—nmR® 1 or 2 and R52 may be
hydr ogen, branched and unbranched ¥l eyr]-Jerr]-al kyl, where one
hydr ogen ®f the (Jerr]-(err]-alkyl radical may be 40 substituted
by one of the fild parbicuktilgabsefétted meaning of O CJerr]-C[err]-al kyl and
phenyl, and where the phenyl ri ng may al so carry one or two of

the fol | owi ng ragi Galsie 604 O MhchREOIhE Suntfilai@hbge: Pranched

and unbranched

Jerr]-derr]-al kylanfset é’ ’& &y Xﬁ‘ér tﬁ?a&k‘#‘aﬁ}h%l r3dical
Od-C4-Wkyl, CN, may be substlmﬂrqu@ rqf_ @Pg tfl w@y'qg radicals: OH,
0050/ 49500 0-C1-C4—~alkyl and phenyl, and héhere Ebe PRefyel ngngemay 5
the particularly prafser &eﬂry’r&ﬂm g efo of the fBB2owniy hadiehtsd: hydrogen,
branched and unbr anghgd ine, dom:l.ne , kS irdd, eBE]&n@ﬁéﬁ"an&"’ﬁﬁB@aﬁl‘?edﬂ'ydrOQGn

Che ol oud ny ad -64 k%*yr :*h§8ro G 8%y &7 4_étefr -3 tKI }u;ﬁg gﬁeggle °
oy

the foll owi ng radica
and wher¥ t he phenﬁ1 Ff @mlammo, OH, ° ch‘*c yl Oncéq'or two of the

fol | owi ng radi cal s:502-C1-Cq=-alkykhl| ori ne, brom ne, fluorine, branched and
unbr anched Cerr]-Cerr]-alkyl, nitro, am no, i
Cerr]-( erme phkyiamdiQy pPeferred me@hefxg]oﬂxer i5- Hydtdgednam no, OH,
Oderr]-Cerr]-alkyl, CN,
20 Very particular preference is given to the respective
combinations of the preferred meanings above.

The compounds of the formula I can be employed as racemates, as
enantiomerically pure compounds or as diastereomers. If

25 enantiomerically pure compounds are required, these can be
obtained, for example, by carrying out a classical racemate
resolution with the compounds of the formula I or their
intermediates using a suitable optically active base or acid.

30 The invention also relates to compounds which are mesomeric or
tautomeric to compounds of the formula I.

The invention further relates to the physiologically tolerated
salts of the compounds I which can be obtained by reacting

35 compounds I with a suitable acid or base. Suitable acids and
bases are listed, for example, in Fortschritte der
Arzneimittelforschung, 1966, Birkhduser vVerlag, Volume 10, pp.
224-285. These include, for example, hydrochloric acid, citric
acid, tartaric acid, lactic acid, phosphoric acid,

40 methanesulfonic acid, acetic acid, formic acid, maleic acid,
fumaric acid etc., or sodium hydroxide, lithium hydroxide,
potassium hydroxide and tris.

Prodrugs mean compounds which are metabolized in vivo to
45 compounds of the general formula I or II. Typical prodrugs are
phosphates, carbamates of amino acids, esters and others.



-SJ err] - C[ O0BP/EB800] - al ky! . The particularly preferred neani ng of
Rlerr] is hydrogen. 20 Very particular preference is given to the
,respectlve conbi nati ons of the preferred neani ngs above. The
“conpounds of the forrmula | can be enpldyed as racenates, as

enant i omer ipggl by, ﬁ&Hﬁb@ﬁEﬂﬂiﬁw&l@s 88 ChaSAuRQERE Sor | T 32cOPamid cuaerl cally
pur e COMPOURES i Afhd 18H bbf Tbe 2K %rganu@%ramqgt Bhpedmicl 22XAGRLE:

carrying oy ?S%' é ution w e conpounds of t he
formula | 4P Fﬂ%l ollowlpg Py eft"é"s SHEFMYT 2 suitable optically active base
or acid. 30 The invention also relates to conpounds which are nesoneric or
t aut oner isc syotbesjmosviemef 1t he fornmula |. The invention further rel ates
to the physiologically tol erated salts of the conpounds |I which can be
obt ai ned by reagtd ng 35 conpounds | fWith a suitable acid or base. Suitable
aci ds and bages are listed, for gxanple, in Fortschritte der
Arzneimttelfo hung, 1966, Blrk <E;‘ coer | ag, Vol une 10, pp. 224- 285.
These i ncl ude, r exanpl e, hydrochtqric acid, citric acid, tartaric
acid, |adicgCiad, phosphoric aci ey, 46, met hanesul f oni ¢ acid, acetic acid,
fornlc aci d, nalelc aci d, fumaric aC|d etc., or sodi um hydroxi de,

I|th|un1hydrOX|de pot assi ym hydr oxi de and tris. Pr odrugs nean
conmpounds whi ch are netaE;Lyzga in viv ordpagonmpounds of the general

formula I or I1. Typical ®dNggS ar e phqQsphat es, carbamates of am no
acids, esters and ot her s/ 0050/ 49500
14 Theél®- pheny zim dazoles of the formulga I or Il according to t he

i nventi on can be f@H. i n vari ous ways mhicEéE%;Lé&gli ned in the
foll ow ng synthesyS\schenmes. 5 Synthesis sche [err] Vv
H™NY -— Vil -— H-N N
R = NHNH,
20
RZ R? a o

Vit

.

R‘

Q—cowz
—N N

Rl
30

R2 R

35
Condensation of benzaldehydes V with phenylenediamines VI results
in the benzimidazole VII, preferably using polar solvents such as
-ethanol or dimethylformamide and adding acids such as acetic
acid, at elevated temperature, usually 80 to 120°C. It is

40 beneficial for the reaction to add weak oxidizing agents such as
copper(II) salts, which are added as aqueous solution.

45



VIl 25

phenyl enedi am nes VI
_pol ar sol vents such as

‘as acetic

0050/49500 35 Condensati on of benzal dehydes V with

results I n the benzimdazole VII, preferably using
et hanol
acid, at elevated tenperaftbre, usually 80 to 120[err]C It is

40 benefi cisginthesis hscHemechki on to add weak oxidi zi ng agents such as

copper (I1)
0050/ 49500

10

15

20

25

30

35

40

45

salts, which are added as aqueous sol ution. 45
15 Synt hesi s schenme 2
COOH R*
+ COR
HN  NH,
R? R
vi
X
R4
R CO-R
CO-R
HN___N
HN  NH, ——— — |
o]
Rz Ra RZ R:"
X ' VIl

When R = NH, in the phenylenediamine VI, the condensation directly
results in compounds I according to the invention. Otherwise, it
is possible, if R is O-alkyl, to react this ester with ammonia,
optionally at elevated temperature and elevated pressure, to give
the amide I. Alternatively, the ester XII can be reacted with
hydrazine in polar solvents such as the alcohols butanol and
ethanol, or else dimethylformamide, at elevated temperatures,
preferably 80 to 130°C, resulting in a hydrazide XII (R = NHNH;)
which can then be reduced under reductive conditions, such as
with raney nickels in alcohols under reflux, to the amide I.

Introduction of the Rl [sic] radical on the benzimidazole residue
in I (R! = H) takes place under customary alkylation conditions as
it [sic] for example in J.Het.Chem. 1995, 32, 707f and in
Tetrahedron 1994, 50, 5535), although it is necessary to employ
the reactant RI-L (L leaving group Cl, Br and I).

or di net hyl formam de and addi ng aci ds such



- COCH 0050/49500 R4 [err] 25 \Wen R =

NH err] in the phenyl enediam ne VI, the condensation directly results in
_conpounds | according to the invention. Qtherw se, it is possible, if R
is Oalkyl, to react this ester with aénonia, optionally at el evated
tenperaturgyﬁegegigwﬁgﬁampgessure, to give 30 the amde |I. Alternatively,
the ester XI'l can be reacted with hydr azi ne in pol ar solvents such as the

al cohol s but anol and et hanol, or el se dinethylformam de, at el evated

t enper at ur
= NHNH err

es, oy preferably 80 to 130[err]C, resulting in a hydrazide Xl

R

(R

1) whi ch can then be redugsd under reductjve conditions, such
as 35 witsh r ni ckel s_in al cohol s der reflux, t he am de |I.
| nt roducti on the Rl [sic] radical t he benzim €residue  in

(RL = H t

akgs pkace under customary,

yl ation copgfl th@ns as it [sic]

for exanple in J.Het.Chem 1995 3® 70/ and in 40 Tgtrahedron 1994, 50,

5535), alt
| eavi ng gr
10

15

20

25
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35

40

45

hougl'it is necessary to enp¥oy the reactant Rlerr]-L (L =
oup d, Br and I). 45 1
HA

{lz—z—co-n
R R
Vil

As an alternative to the benzaldehydes V shown in scheme 1, it is
also possible to employ benzoic acids such as XI (see scheme 2)
or benzonitriles such as XIII (see scheme 3) in place of the
benzaldehyde. The preparation of these derivatives 1s analogous
to the preparation of the substituted benzaldehydes V. Starting
from XI, the condensation to VII takes place in two stages.
Firstly, the benzoic acid XI is reacted with the aniline VI in a
peptide-like coupling to give the amide XII. Conventional
conditions are used for this, which are listed, for example, in
Houben-Weyl, Methoden der Organischen Chemie, 4th edition, E5,
chapter V, or C.R. [sic] Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 972 et seq. The ring
closure takes place [sic] to the benzimidazole then takes place
at elevated temperature, for example 60 to 180°C, with or without
solvent such as dimethylformamide, with the addition of acids
such as acetic acid, or directly in acetic acid itself.

Reaction of the phenylenediamine VI with a benzonitrile XIII
likewise takes place under conventional conditions. This can be
carried out in solvents such as dimethylformamide with the
addition of acids at elevated temperature such as 60 to 200°C.
However, it is also possible to use the conventional methods for
preparing amidines from benzonitriles, as described in in [sic]
Houben-Weyl, Methoden der organischen Chemie, E5, p. 1304 £., J.
Amer. Chem. Soc. 1957, 427 and J. Org. Chem. 1987, 1017.
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As an alternative to the benzal dehydes V shown in schenme 1, it is al so
.possi ble to enploy benzoic acids such as Xl (see schene 2) 25 or
benzonitriles such as XIll (see schemda?73) in place of the benzal dehyde.
The preparation of these derivatives is anal ogous to the preparation of

h b t {51 t t
Wi takes o e%rgg € BHEEn a1l "frelf@gs%# "3 et G088 407 L0
with the arﬁlﬁ r?"%r 3 péb? *cfbeﬁru E’éh?: TP AP §5Gi 2 AHETHRAYRTSE 1 .
Conventi onal conditions are used for this, which are listed, for

exanpl e, 5 rpiamikobérzanigles cherphiurm @absfi’gyatﬁ@@ﬂtmthba:ﬁm,oMttheedhide)n,
ES, chapifficdl afe @iRcloska] it WoO310e2Pf@hahe Yeetair ©f

akos pl ace farappier e Aot T IR i 88 oA ated
terrpergtur Lgé%%parré’%% fzilc?[g Zn %fcaﬁld?h (;%'rslc\%ht %B%tdlsc%% Vent®such as
di met hyl f ordPat Bé 23% 1¥% FBeaBEP RSNt PE atpflammatiops jand, adliecgaes o The
direct|yl® reLfeets cofdhanzohydroxamisy arddst do PN synshpaenyresieedi ami ne VI

with a benziviestibeted lin BulliikeSos.e chikesBelaca 991del 0€prment i onal
conditions. This can be carried out in solvents such as dinethylfornmam de

with the — addibiBnfai3%edindhe £ 1WA BlepSPRET A W, CvS Wb A%abOet Ca1.,
200ferr] € J. Heterocycl. Chem. 1998, 35, 675. The synthesis of
15 2-phenylbenzimidazyl—4-amides has been described in J. Chem. Soc.
Perkin Trans 1, 1979, 2302-2307. Analogous compounds, which
additionally carry a substituted alkyl chain on the amide
radical, and which are said to have cytotoxic action, are listed
in J. Med. Chem. 1990, 33, 814-819. WO 97/04771 lists
20 benzimidazole-4-amides which inhibit the enzyme PARP. In
particular, derivatives carrying a phenyl ring in the 2-position,
where the phenyl ring may additionally be substituted by simple
substituents, such as nitro, methoxy and CF3;, have been described
as active.
25 :
To demonstrate the synthesis strategy in WO 97/04771, Scheme 4
shows the synthesis of 2-phenylbenzimidazole-4-~carboxamide
(NU 1070) in an exemplary manner.

30 Scheme 4

CO,Me ONH,
N N
- \>_© 18001, \
Polyphosphonc acid N 2.NH, N
H H

35 160°C

vi il

The reaction of methyl diaminobenzoate IV with benzoic acid V in
polyphosphoric acid gives the benzimidazole-4-carboxylate VI in
40 20% yield. Ester VI is subsequently converted into the amide VII
via formation of the acyl chloride. For this step, the authors
report a yield of 62%. The resulting overall yield for the
synthesis sequence is 12%. The overall yields for the syntheses
of all the other examples mentioned in WO 97/04771 are within the
45 range of 5 to 19%. A great disadvantage of this synthesis
strategy is the fact that each compound which is analogous to VI



"However, it0050/A4959PQossible to use the conventional methods for 45
preparing am dines frombenzonitriles, as described in in [sic]
‘Houben-Weyl, Methoden der organi schen Chem e, E5, p. 1304 f., J. Aner .
"Chem Soc. 1957, 427 and J. Org. Chemi81987, 1017. 0050/ 49500

17 The :@@&f@& & efR Sbsrer8loat efitd Oere Imdbali HRPEARTaMEde Of
t he fornul 0 %%(é é"m__q_ hshﬁPS%r{l'Eit]ﬁ%b§' and use as i nternedi ates. 5
ubs

Di am nobenzam desS carrying a s ituted al kyl chain on the am de

radi cal are disclosed in WD 9631462 for the treatnent of

neur odegendthg: present dayens iom REAYSSSN 2 adTdanisgbepeamides ofsghst i t ut ed
aryl radisdlormnladexXrande XKaei cal are disclosed in JP 09059236 for the
treatment of inflammations and allergies. The 10 effects of benzohydroxam c

aci ds on DNA synthesis were investigated in Bull. Soc. Chim Belg. 1997,
106, 767. Am nodi benzoaignepi nones were preared in P. V. Khadi kar et

al ., J. Heterocycl. Chem 1998, 35, 675. The sy esis of 15

2- phenyl benzi m dazyl - 4- amj, de % been descrip $ . Chem Soc. Perkin
Trans 1,100979, 2302-2307R oys conpoundg; ch additionally carry
a substituted alkyl chain on th@*“am’ de radical , d which are said to
have cytotoxic action, are lxpsted inJ. Med. hem 1990, 33, 814-819. WO
97/ 04771 | it $nefpbenzi m dazol e- 4-ami des which inhibit the enzyme PARP. In
particul ar, derivatives carrying a phenyl ring in the 2-position, wher e

t he phenyl ring additionally be substituted by sinple substituents,
such as tﬂ*‘lo,an‘lirgg%éfﬁ af Pefiped, ghevee AndiadEs HEereofas active. 25 To
denonstrate the synthesis strategy in WO 97/04771, Schene 4 shows t he
synt hesi s athe? cphpoundie XX 6¢ d8XD|ared sgathexiaddidn ac¢dddahzéOyith Sdheme
exenpl ary mgnBer hydd: ive198%s dof & shitably substiffté&agdtiedn valiz iy !
di am ”Pbe”ﬁ%ﬁﬁzi evﬂ&@}atﬂgnie;gn Ahicbn¥1! Buch Y YRBISHIG! & 36bse Unies the
benzi m dfﬂzosu :seéﬁgrrn? r uacttgonlo% r-'l-.he hydrazide with Raney nickel in polar
solvents, such as dimethylformamide, at 100°C.

Scheme 5
25 o,R’ ONH,
NH, NH,
Rt 1) NH,NH, RS
NHR' 2) Raney nickel NHR'

vill XX

30 Surprisingly, the syntheses of benzimidazole-4-amides from
compounds XX or XXI moreover resulted in higher overall yields
than the syntheses described in WO 97/04771.

The synthesis of benzimidazole-4-amides from the compounds of the
35 formulae XX and XXI is described in Scheme 6 and Scheme 7,

respectively.
Scheme 6
40 ONH, ONH,
NH, N
R* 4 OHC-B —3» gt \>—B
NHR' N
XX I R

45



~40 20% yi cl0@50¢49500y| s subsequently converted into the anide VI vi a
formation of the acyl chloride. For this step, the authors report a yield
_of 62% The resulting overall yield for the synt hesi s sequence is 12%
“The overall yields for the syntheses 190of all the other exanples nentioned

in VWO 97/ 0¢bhdeRtSr Mtid BirNat H&i thb1eaBUBeRdS CHE-BA t1 dnplundi SRE Vet age of
this synt h?fxgs 449 CO¥Unk Smidid1aChE, PR RaCRi6R rqucﬂeiﬁ anal ogous

to Vi i res Subsequent
conver si onciaﬁf'be‘? G P BOLBT SPYYRE i BRCP 45%6PhBPRE Wetive PARP

i nhi bi t or . dimethgligroemide; [Wikh aSH15100 e LSy dFUTH RSHEFEEAT RELIDf t he

5 fornmul & aXXedevated temperature, usually fgamc|80 €6 RO°GndTRe additdondefi ned
above, andweakt6xidifignf agentdhasuecanpsuaospe(Ian ¥xltsy evhdynt Aesi adkibd n
accordance W bb, Qo H1ut Ion PYndy & %&b&@ém ef2bcd S¥idiRbInéagubehl t ut ed
ester VIII Wlt hydr azi ne hydrate I n an al cohol such as n-butanol at
100[err] C and 20 subsequent reduction of the hydrazide with Raney nickel in
pol ar solS¢BAMe 7 such as di net hyl formani de, at 100[err]C. Schenme 5
[err] 10 30 Sur prisingly, the syntheses of benzi m dazol e-4-amni des from
conmpounds XX or XXl rmrowzr resulted in higher oveowd,l vyields t han the
synt heses descri bed i n N ' ' f

benzi m dazol e- 4- am
described in Schene 6 a

15
Using suitable acids HOOC-B, initially a peptide-like coupling
with the compounds XX or XXI is effected. Here, the customary
conditions, listed, for example, in Houben Weyl, Methoden der
Organischen Chemie, 4th Ed, E5, Chap. V or C.R. Larock,

20 Comprehensive Organic Transformations, VCH Publisher, 1989, p.
972f, are employed. Ring closure is then effected at elevated
temperature, for example at from 60 to 180°C, in the presence or
absence of solvents such as dimethylformamide, with addition of
acids such as acetic acid, or directly in acetic acid.

25
To compare the overall yields of the novel synthesis strategy
with those in WO 97/04771, the synthesis of
2-phenylbenzimidazole-4-carboxamide is shown in Scheme 11. The
reaction of ester XIV to give amide XV proceeds with a yield of

30 70%. The synthesis of the benzimidazole VII by condensation of XV
with benzaldehyde XVI, followed by oxidation, takes place with a
yield of 85%. The resulting overall yield of 60% exceeds the
corresponding overall yield of 12% in WO 97/04771.

35 Scheme 8
CHO
0,Et CONH, © CONH,
xvi
e (L e OO
2) Raney nickel HOAc N
40 NH, NH, Cu(OAc), H
Xiv XV vi

The substituted 2-phenylbenzimidazoles I or II comprised in the
present invention are inhibitors of the enzyme poly(ADP-ribose)
45 polymerase or PARP (EC 2.4.2.30).
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19 Condensation of a suitable al dehyde OHC-B wi th conpounds XX or XXI
gives the benzim dazole |, the reaction preferably being carried out in
poI ar solvents, such as et hanol or @Qret hyl f or mam de, with addition of

aci ds, suchr@as iahebi€odfi ekfectbodt t1fd atdistd thesPer Fhenhglbeszizhidazones 80 to
120[ err] C :Peuaq:‘élgt a&eeﬁiimed\'\ﬁé!éngxarﬂleﬁ S}Qeagéﬁys 'dil %Hﬁbs ﬁpﬁ%f (1)

salts, which,,are.a ous Iutlon has a ta ct on the
reacti on. HEnRtEey Toth 2 %qugemg d%@'?ﬂ“ ned as gege ?Jg %1 sw e B%i ds
HOOC- B, i ni ?T%qwlaeﬁé’p‘{”r%qlﬁelc‘ﬁ%ﬁﬁ imegsured; ih thiE va & XX or XXl

i s ef f ect Bdinddigoryheffestt omathe enzymedpoilyhaDP+1tidose) polynszasegl er in
Houben Weylpareet(Eedend der3o). Organi schen Chem e, 4th Ed, E5, Chap. V or
C.R Larock, 20 Conprehensive Organic Transformations, VCH Publisher, 1989,

p. 972f, q@pLo é’at '?‘J 9 % Bf@ fvﬁghe 15‘111 ﬁlhﬂ‘ﬁfﬂzgg
QPgrgé

t enper at ur err rese

. a

absence of %%WWE 5§s ltlﬁ §dcﬁ‘t r5ﬁ°B‘altl°’héﬁ°d:s
such as beevedaptaémngo‘fuqﬁ rcemppynqiﬁ aé@etopﬁlaezwg Xhem igoa ARis endhe
overal | yi e¢fisi cdenthassay elyssent fesiquagiti fyény the wicthvitpset in WO
97/ 04771, th@yudbhesbése) polyRephsdly |dignabsagasmitend- so4 A de dstshown
in fghepeBg)ér? OOT/JA oﬁe@}fé 38 BF @é&ﬁac%hvetﬁmla@saslbéfaegfcﬂ%ggﬁggtsl%an t gfa

ie (0] 0,
v b%uanﬁlglﬁgqu% U8, Paaldibs Ity iinctalbs o f,haé’% with a
yi el d of B BRLFALPFELROIS h £O% \YE?EHT el HABP ¥TPAYS(UELRE L 1IGINAD are

cor r espondi $RpEIEPE| 10 \JR] @54~ 9423647 30B19 71917 Biochemipae Ahagmacology
44:5, 947-953, 1992; Analytical Biochemistry 195, 227, 1-13,

1995; JBC 267:3, 1569-1575, or using [032P]NAD are described in
Analytical Biochemistry 195, 226-231, 1991; JBC 264:8, 4312-4317,
20 1989; Anti-Cancer Drug Design 10, 507-514, 1995, or using [3H]NAD
are described in JBC 253:18, 6459, 6466, 1978; Eur J Biochem,
102, 43-57, 1979; J Clinical Investigation 77, 1312-1320, 1986.

These methods are both elaborate, with limited throughput, and

25 problematical in environmental and operational safety terms
because of the radioactivity used. There is thus a great need for
rapid, nonradiocactive assay systems.

The invention further relates to an in vitro detection method,
30 which can be carried out homogeneously or heterogeneously, for
PARP inhibitors, which comprises

a) incubating an unsupported or supported polyADP-ribosylatable
target with a reaction mixture comprising
35 al) a PARP;
a2) a PARP activator; and .
al) a PARP inhibitor or an analyte in which at least one PARP
inhibitor is suspected;
b) carrying out the polyADP-ribosylation reaction; and
40 c) determining the polyADP-ribosylation of the target
gqualitatively or quantitatively using an
anti-poly(ADP-ribose) antibody.

The detection method is preferably carried out by preincubating
45 the PARP homolog with the PARP activator and the PARP inhibitor
or an analyte in which at least one PARP inhibitor is suspected,
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t he present invention are inhibitors of the enzynme pol y(ADP-ri bose) 45
_pol ynerase or PARP (EC 2.4.2.30). 0050/ 49500

20 The inhibitory effect of the sul&kituted 2-phenyl benzi m dazol es |

or Il was dgéeldianpleUsdbi hbduteNZY0emBfiftdy, Ibe£bas hrirgih§cout dhet erature,
wth a K[erlg‘llr#gngiigggfiami%drggcgf&g of the effect. The
azol es

2- phenyl benzi were nmeasured in this way for an 5 inhibitory

effect on the enzyne go! y(ADP-ri bose) pol {gner ase or PARP (EC 2.4.2.30).
There is a ¥fteh ac&duatiRT BARPNRANWIHE 109l shrandIPreakepl ¥orsFred 58t a%t| al

(Kl err] <BO"aetivatgdgbWar Haserdinabte ithe inveneterdi PABR PolyADP- denti fyi ng
such conpouniisosyrldtept a Margey nulber icf awcadpad prsteinsefifi theniresenay system
for quantifyAmg thd8eaptbtding GhcluddPlon ARE- 6AdORRd, PORREEIBRA £, Ablhrassay

systens avaj ;&;I % t are based on the use of radioactive NAD as
substrate 1?%1' &gﬁkgﬁ § &cq'uant I fication of the radioactivity incorporated

into the 15 pol y(ADP-ri bose) polymer. Thus, PARP assays using [[err]C] NAD

are dé8cThe @plyADBRibosylatabse 7taymet pYeferaldiyosged &al tieh dekaebiony

44:5, 947- 9bSthalD928; a Ambs tanec piroBe b Haniissr patibdy 227 of-43, 1995; JBC

267: 3, 1569pdbypp-2fibosy Tetdbikeeeqh Ridlantater fesd rimedfirom. A Aialtyhecal
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0049, 0o 0 0L ke e Shom B Ul QLTI g & 055502 T Jec
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| nvest i g&Pi ObF™r2, g?%izig%gzdagfééb‘.sata eTﬁeseeFre?]tTdd&aP@gptq{‘e&'aba?%t e,

with 1imteBthridd§Rputvasameedsbpready afaeKamPle n nsr BaseiRke 1and

oper at i onal psiafcdipjet bo ese alletypse off prioteinsli magkirest yherssaf abkeable s

thus a greato nRAGaADPFribosyARIitdon O IENRPQATheSS® HES PreF¥HASIP nucleathe

i nvention fuuddigihe! eLa ehilsRoflls| o igodyREE8Ed | AR 10RERRS 30 palbCh can be

Carr'?d QHti .?Qgﬂ%ﬁ%ﬁ&éD5eﬁ€£8é§9Eﬂ%9%§'¥ro$f¥he c E@@i}é&ﬁ¥n I'tors, which

conpri ses a). i ntubating*a unsuéPIportte or supporte

ponADP—rleESH SpEan also act as target.

In the ELISA assay [sic] it is possible to use amounts of
. histones in the range from 0.1 pg/well to 100 pg/well, preferably
25 1 pg/well to 10 pg/well. The amounts of the PARP enzyme are in
the range from 0.2 pmol/well to 2 nmol/well, preferably from
2 pmol/well to 200 pmol/well; the reaction mixture in each case
comprising 100 pl/well. Reductions to smaller wells and
correspondingly smaller reaction volumes are possible.
30 In the HTRF assay, identical amounts of PARP are employed, and
the amount of histone or modified histones is in the range from
2 ng/well to 25 ug/well, preferably 25 ng/well to 2.5 ug/well,
the reaction mixture in each case comprising 50 pl/well.
Reduction to smaller wells and correspondingly smaller reaction
35 volumes are possible.

The PARP activator used according to the invention is preferably
activated DNA.

40 Various types of damaged DNA can function as activator. DNa
damage can be produced by digestion with DNAases [sic] or other
DNA-modifying enzymes (e.g. restriction endonucleases), by
irradiation or other physical methods or chemical treatment of
the DNA. It is further possible to simulate the DNA damage

45 situation in a targeted manner by using synthetic
oligonucleotides. In the assays indicated by way of example,
activated DNA from calf thymus was employed (SIGMA, Product No.



‘t ar get wi t P9POLARF9%¥n ni xture conprising 35 al) a PARP; a2) a
PARP activator; and a3) a PARP inhibitor or an analyte in which at

| east one PARP inhibitor is suspected; b) carrying out the
pol yADP-ri bosyl ation reaction; and 4028 determning the
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I nventi on), - k a.; r nqg{q]! ar proteins
in the pres%lﬁéé?gc]i?%%%s%ﬁégggﬁé elq'%n.ll%ua:‘"i['&&e, laggﬁtﬁgéone ognd, PARP
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In the variant of the above process which can be carried out
homogenecusly, the unsupported target is labeled with an acceptor

30 fluorophore. The target preferably used in this case is
biotinylated histone, the acceptor fluorophore being coupled via
avidin or streptavidin to the biotin groups of the histone.
Particularly suitable as acceptor fluorophore are
phycobiliproteins (e.g. phycocyanins, phycoerythrins), e.g.

35 R-phycocyanin (R-PC), allophycocyanin (APC), R-phycoerythrin
(R-PE), C-phycocyanin (C-PC), B-phycoerythrin (B-PE) or their
combinations with one another or with fluorescent dyes such as
Cy5, Cy7 or Texas Red (tandem system).

(Thammapalerd N. et al., Southeast Asian Journal of Tropical

40 Medicine & Public Health. 27(2):297-303, 1996; Kronick M.N. et
al. Clinical Chemistry. 29(9):1582-6, 1983; Hicks J.M., Human
Pathology. 15(2):112-6, 1984). The dye XL665 used in this is a
crosslinked allophycocyanin (Glazer AN, Rev. Microbiol. 36:173
198 (1982); Kronick M.N., J. Imm. Meth. 92:1 13 (1986); MacColl

45 R. et al., Phycobiliproteins, CRC Press, Inc., Boca Raton, '
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| abel i I?\g Wi %5% é"lhﬁéfa ﬂaea BaPYs A Paseq Ainehgs %éB‘é*-%le e.qg.
with hor ser‘%ﬂi’its ﬁhﬁé?okﬁ %%rrﬁbﬁ?kﬂj’r betueant ghe iPARP actissityl @ndsthe e
general |y lemonntt of t AP-gkibolsedpalymexs. formed ront Hdevhistonesof Thheasdmy e
process whiddsctdbedchexfdin adkositit pdseiblenes ufilant i Efethd AUnPReibese t ar get
is | abel g5l g1vherSs fs?@&@lé | dH¥iQRROES - id NGie! 2bPRToP A RTEBRYakPeH I N
this case lme (RLALIINAR' RInDl A QYiGea! PRaBEARRLSE )T LyoLPPhgLe; PeL N0
coupled v embodlments of these two assays are described in detail in the
following examples.

30 The developed HTRF (homogeneous time-resolved fluorescence) assay
system measures the formation of poly(ADP-ribose) on histones
using specific antibodies. In contrast to the ELISA, this assay
is carried out in homogeneous phase without separation and
washing steps. This makes a higher sample throughput and smaller

35 susceptibility to errors possible. HTRF is based on the
fluoresence resonance energy transfer (FRET) between two _
fluorophores. In a FRET assay, an excited donor fluorophore can
transfer its energy to an acceptor fluorophore when the two are
close to one another in space. In HTRF technology, the donor

40 fluorophore is a europium cryptate [(Eu)K] and the acceptor is
XL665, a stabilized allophycocyanin. The europium cryptate is
based on studies by Jean Marie Lehn (Strasbourg). (Lopez E. et
al., Clin Chem 39/2, 196-201, 1993; US Patent 5,534,622).

45 In a homogeneous assay, all the components are also present
during the measurement. Whereas this has advantages for carrying
out the assay (rapidity, complexity), it is necessary to preclude



‘avidin or s??%‘bf%%ﬁ?n to the biotin groups of the histone. Particularly

sui tabl e as acceptor fluorophore are phycobiliproteins (e.qg.

phycocyani ns, phycoerythrins), e.g. 35 R-phycocyanin (R-PC),

al I ophycocyanin (APC), R-phycoerythri4 (R-PE), C phycocyanin (C PC),

B- phycoer yt hiter fleBehbe w ddsaly’ compssfitisnqtihhésent tflueraséamddier or with

E!rﬁorescelm qibiRhiSHCBy adyes ©42) t@fmﬂr prietadefeshdd iﬁqgﬁiﬁ’éﬁ&% di cine &
ammapa

Publ i c Heal%qné\lgziég W%g%teﬁggg ronw“]i%%thos{ (E%g *“ﬁ | nl'&é tne

Cheni str osgencydsicy; ‘ei% 3 VRry #ﬁ%rPecaYPéiﬁﬂa . 15(2):112-6,

1984) . Th5 W@-ﬂeéese@m'éwemﬁ% is thereforespossibde. a'IPh%EﬁM@o@?anl n

(A azer AN, ldrger khyr dbiexdtfer@fcé78rom shddtflo&88 ;backgnoukd M INoredcehsen

Meth. 92:1 de.d.1986n; aé@@y%ohﬁéﬁel&s &r ahhibProeolid taéogwgtsanc@RsaEmess

I nc. Boca LQfditio e (%% alwa s car ied o two wav. n t
FIorlda 1§g I\/ﬁ?foqI Y &gi
(1981)) R Ceael o5 ok dmdgngbeFor qlerly e et a@a%%%ss% At 5
det er ni a0t HERE) GSSAYP ‘F?"b&eyFéFFb?fi SfutyhEot NS IR aredit 36 getr 384gyehy

anti - pol y( Abienatiger) phatie fodpathand are eybitatediusing a Dikmoverfl H’DRE)phor e
whi ch i s ahticrdoplatansdalyzereByckard Mastrudeniept.or f |l uorophore when donor

and acceptor are close in space owi ng to binding of the |abeled anti body

to the 10 p@iw\p&m 583l SEONhe AnGLh OB RS ¥ﬂia%§mbo%ﬁw Geigrably
Besi dog. PRV FOBFERPENS, MEEbo égiﬁ”h@?‘ égmﬁﬁ%"ip

Besi des
potential donor nolecules. This may entail, on the 15 one hand,

nmodi fi cati dn fgfrstheaxiargt disecenyied Raysl Byenent of the eur opi um by ot her
rare earth netals such as terbiumis also conceivable. It is crucial

that the fld0r eiseRBS 8iHHiSg PARRNEN rlton to guarantee the tine del ay
(Lopez al 1 ).

20 ThEzé0 t)ectofné:%%gn g;sgrg'fL bove gzagg%se@%cﬁa‘%ﬁtrﬁ 2H ggél}%g
that there is at8rrs a"'ll a5 FISARPTERET Vi ?uﬁﬁﬁc’f% an armunt of
ADP-r i bose 90l VREITLBERB mrﬁhéppmctrdﬁég. afpRr s dpcubagien meFdedner ei n
makes it possi Hnalybeqoenstiiftpenhe B®MG itoosbe 25nmmiiilieed BARMg specific
anti bodies in the formof an ELI SA and an HTRF (honmpbgenous time-resol ved

fl uorescefoe)scddnayvarii Eheails enbodi nents of these two assays are
described in detail in the foll ow ng exanples. 30 The devel oped HTRF

(hom)geneou t| Jre- olved fl yoresce cqﬂ%‘ assa tem measures the
format | on P pdiJPROEEF TS oRPRTo s 2ha 18 IERCEPTPEi SR PhodFeRt | n
contrast to thé’“ELPS%Sl}?]rﬁ ?%‘é‘%ﬁ? partner for PARP;
b2) contacting the immobilized analyte with at least one PARP for
30 which a binding partner is sought; and
c3) [sic] examining the immobilized analyte, where appropriate
after an incubation period, for binding of PARP.

possi bl e as

Assay systems for determining the activity of the enzyme and
35 PARP-like enzymes and the inhibitory action of effectors on PARP
and PARP-like enzymes.

a) Production of antibodies against poly(ADP-ribose)

40 It is possible to use poly(ADP-ribose) as antigen for generating
anti-poly(ADP-ribose) antibodies. The production of
anti-poly(ADP-ribose) antibodies is described in the literature
(Kanai Y. et al. (1974) Biochem Biophys Res Comm 59:1, 300-306;
Kawamaitsu H. et al. (1984) Biochemistry 23, 3771-3777; Kanai Y.

45 et al. (1978) Immunology 34, 501-508).



‘is carried QR§°44P$QﬂDgeneous phase w t hout separation and washi ng
steps. This nekes a hi gher sanple throughput and smaller 35 susceptibility
to errors possible. HTRF is based on the fl uoresence resonance ener gy
‘transfer (FRET) between two fluoro@res. In a FRET assay, an excited
donor fl uorma@oR16®Ring wdrednsée| ifdtercatigy amtipodg¢RpPariidsegr ophore

when the t%ﬂrb%dlesqwfyél@nameaﬁéﬁéﬁh Baﬁl@ﬂ?@) BROMBERF dinabogy, the

donor 40 | 4or,oho ApBDL PR rm&soéigy na@%{,bf RGRALOT IS
5, a st Based on
studi es by Sene F’r ehl ﬁ\éa%boi}’r%maf‘ﬁﬁbe “é‘¥ 'pu’éﬂ' l %in Chem

39/2, 1965201, 1993; US Patent 5,534,622). 45 In a hom)geneous assay, all
t he conponeTies amtdsers opmesnenional antijpotihes nesisimede fitom \Wdnddemahi s has

advant ages d@icusal kEipéthatadi! wbbe MeSiBied BPi pidtainCANRELKRity , it is
necessary t fyﬂgibaggp%% in thgoﬁgﬁﬁg¥“¥&mlllar to the skilled worker.

interference say conponents (1 nherent fluorescence, quenchi ng
by dyes etc.). HIRF precludes such interference by ti me-del ayed
measur ent®tP ELIRS mw dfdcls (665 nm 620 nm). The HTRF fl uor escence
[sic] has a very long decay tinme and 5 tine-delayed neasurenent is

theref ore pessdirilags: There is no | onger any interference fromshort-1Iived
background fl uorescence (e.g. from assay conponent s or inhibitors of the
subst ance banid,. coloj__rg_,@aqg@ kls Oy B RAS UL A ways carried out at two

wavel engg I n order to corrpensate or quen effects of col ored
subst anc 10 HTRF assays can be carried out, for exa in 96- or

S0aovel | A HECMBLL BICTGtar! BN AN binn-Taeta LHLH B erBLe choerY
HTRF M cBl®dleat # 29W2 )y mas cPatkdrwitndistores S(SIGMA, BB r-oHidbones
accordi ng tweden€ornykid ipurpase dbesdlniedodhngaibonkteVbfes CrRSI Mg met hods

for bi ndi ngvaa@;tbge;%aefgoa)PﬁRPa concefitbht £dn \6¥ 58Nfig/m®L Cathe! €HdOdadii
al) i mrobp 40 oBAR, Gt o3REPTiadtd WAL 601 3% tchagtw%gqgh % g S PARP
OFF

honol og art ner

i's suspect e r?d‘smn%lﬁﬁd%ﬁgfln?ﬁle%om ﬁﬁg‘?@rﬁ‘b‘ﬁ% PEaft g’ﬁ fHat i on
peri od, at 4°Gnayex Mightst ThedtRldsHaERIERSN tHec ﬁﬁn‘bY |13ddgIpARP nl Bf A
second variarnt® etrangsh BSA gjutiembiSICHANgAoIB&8)sdppoarbenatenbiffer it ch
conpri ses atodreasinperature EoE pOBGiJiﬁ . Thi 8 di# of qldivedr b¥ othrdéeRWashind?2)
contacti pg éé&psl WIRRI hdABGgABaEYEL (W .BsakwbeRs) iQnexPABY; feys 30 whi ch
a binding p a£§ ti‘ted Qgglne, ﬁLcL&&}d&X%@ ni@@l&)he 0l 'E‘IDQA.' zed
anal yte, rfeo4, g %D/rl 281, 0.726 g/1 NayHPO, - 7H,0, pH 7.4). Washing

steps were all carried out in a microtiter plate washer

("Columbus” microtiter plates washer, SLT-Labinstruments,

30 Austria).

Required for the enzyme reaction were an enzyme reaction solution

and a substrate soluton, in each case as a premix. The absolute

amount these solutions depended on the intended number of assay
35 wells.

Composition of the enzyme reaction solution per well:

- 4 pl of PARP reaction buffer (1 M Tris-HCl pH 8.0, 100 mM
40 MgCl,, 10 mM DTT)

- 20 ng of PARP (human or bovine)

- 4 pl of activated DNA (1 mg/ml; SIGMA, D-4522)

- H0 ad 40 pl

45 Composition of the substrate solution per well:

- 5 pl of PARP reaction buffer (10x)



"after an i nP@BR{28%9Beriod, for binding of PARP. Assay systems for
determ ning the activity of the enzyne and 35 PARP-1i ke enzynes and the

i nhibitory action of effectors on PARP and PARP-1|i ke enzynes. a)
Production of antibodies agai nst pol y(2®P-ribose) 40 It is possible to use

pol y( ADP-ri bose). 1o nabgesLftilonggDor A% ) rEXGMA BRL5:Ppl y( ADP-ri bose)
anti bodi es. _ They pr,pdidgt hg@ of anti-pol y(ADP-ri bose) antibodies is
described in the | iterature (Kanai Y. et al. (1974) Bi ochem Bi ophys Res

Comm 59: 1, 300-306; u.H et al 1984) .Bi che

3771-3777: KahRiters wers V%s“éig‘?s X ﬁﬁﬁ}’nb’Fé g ‘3’21 g%‘?ééy"’%mh
0050/ 49505 was occasionally used to dlssolve inhi gtors Fﬁeh#@?%w ng were
used, i ntercendentrantionpplwasADE- projobe up tanti Hbiowkdlesoppehyratwital of 2%.
antiserym f@@h‘iﬂesknz EMAactaoder 4Nl of She2dfzymdreapolond ARlutiibase)
anti bodl eS 4NN IBRced RS cach WONE WA inBUBILATHILA! £0 2LRAY nal ant

affinity-purl sera .or gocl ona antl ai ned
from hybri dd b1 %Zu F’?b?%lo é’fr (Sai{)a %mIV\‘/:eers’érrR'pl ?nzeﬁl' reac °n WR %‘ i ty
chr omat odPaptartiad tHeaddiRE Sk #hi pf a“'rutts&rtaﬁ@ §‘RJr‘F‘}1&!P i’ﬁi‘ k\é‘l" ™& b) ELI SA
assay [ sic]reactidm wasatarried oft|&A xasimotempayinre TOB ﬁ@xmlr&'@mamd8540
15 A 96-ygdrl svoppedli berwadhihg {hrec<CANmescwhtH astshiihbabirf feat.bl e Assay
Plate, # 3912) was coated with hi stones (SI GVA, H-7755) Hi st ones wer e

f t hi Na H
T R e
mcrotité&pP ?)‘i“éf't'é’ aﬁﬂ’qsﬁau %tsanSB %i rl']:"Ionof‘° 1 h| st one
sol ution atDPd!frﬁ% ek place iyr apeihedyspuffap(ld RSA ingPBYy over

ni ght. The Tmeere?oar-eThhemdub@d:keu bimen dfhirn g he SPr fmamy] Ianbibody alals(’/cpser engt h
BSA sol ut i olourSlaEVipoh- YéifdBratire arfieat eubséf@enttdly washongn trersgediese for
(20h8§(ry ST Thwgzoﬁ Svafs?&h Vﬁﬂf@%;h éi Tk G Sl H%gsZEfﬂw owttgglmsméﬁg buffe(r]I

0 egl t rp e f eﬁ I ne co or aer
No. 10018? cg{fﬁ nb H Rla [e err] [err]
7TH err] 0~ pRFP¥ sﬁﬁgﬂégﬁﬁ' Bogh %yagppe%’&’r (FEF ol i #Jad_{rﬁgér'ot iter

pl at e washeinti-rabbat k¥’ PW&F@???'&O%lﬁfiessmePrdSETN‘Eatﬁ'rﬁslﬁﬁmnﬁm s,
30 Austria)a 1: 10000 dilution in antibody buffer at room temperature for one

hour. Washing three times with washing buffer was followed by the

25 color reaction using 100 pl of color reagent (TMB mix, SIGMA) per
well at room temperature for about 15 min. The color reaction was
stopped by adding 100 ul of 2M H3;S04. This was followed by
immediate measurement in an ELISA plate reader (EAR340AT ”“Easy
Reader”, SLT-Labinstruments, Austria) (450 nm versus 620 nm).

30
Various concentrations were used to construct a dose-effect blot
to determine the K; of an inhibitor. Values are obtained in
triplicate for a particular inhibitor concentration. Arithmetic
means are determined using Microsoft© Excel. The ICsp is

35 determined using the Microcal® Origin Software (Vers. 5.0)
{”"Sigmoidal Fit”). Conversion of the ICgy values calculated in
this way into K; values took place by using ”calibration
inhibitors”. The "calibration inhibitors” were also measured in
each analysis. The K; values of the ”calibration inhibitors” were

40 determined in the same assay system by analysis of the Dixon
diagram in the manner familiar to the skilled worker.

b) [sic] HTRF (homogenous time-resolved fluorescence) assay
45 In the HTFR [sic] PARP assay according to the invention,

histones, as target proteins for modification by PARP, are
labeled indirectly with an XL665 fluorophore. The antibody is



"Required f&nstor(égé%rre reaction were an enzyne reaction sol ution and a

substrate soluton, in each case as a prem x. The absol ute anount these
sol utions depended on the intended nunber of assay 35 wells.
Conposition of the enzyne reaction soR@tion per well: - 4 [err]l of
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no prOblenH%QF%Qafs use a%gngggﬁtfﬁﬁlogooéhé%@ usengﬁ éﬁg*ﬁﬂ§§x ction,

40 [err]l duc ach wel |
and i ncubatl&dcl mee_L@h[ogp,)]pn}ﬁss not, AEBF$%3L st‘l“éllf:ﬁﬁe‘? 10 mi nut es. The
enzyne rk¥hction was then 10 started by adding 50 [err]l| of substrate

sol ution paristehés were disselwdd dm aasovcentmxtiont ofit 3 mapmlt énpBepdsur e f or
30 ninut es pder (30'9M,Sbapped. Y. Bdohingl ddicee tbbREF1add Rriwashi ng buffer.

The pri mary, «’i%'ig@f'&s b‘iBE#,HYFﬂé’i‘?:ree #pﬁfﬁsrﬂ 1% ﬁaiar P4 ABE- 4'@%%3),1

anti bodies 1n uti o t 00 ace in_ a

Do for (1o@BeaiRtpcad Beed: e tnguprtidh «She 75, o aRcgr it

pri mary Hhtibso H§7°'9\H5V]t?ﬁ8d hlﬁB‘Eﬁesaf"eFSO ?‘érﬁb?r’-ét‘-ﬁ?emﬁ {&2P §Eb’§%¥ﬂ/elr?t ly
washi ng t hicedumhniRharmagiiph WestiHg0Buf erHepasc pbhifevn(MagMeaphivd Mt with
the 20 secdmdergermntia bredpvéaetceswbiotingylathian teagemit The

per oxi dase-a@QtiPpETy (ABrekibogef A\&&@Baymzagrmelhla w;lé%u@%%aum c ﬂa‘t"eabblt
1 gG, perOXIug§§ ﬁPf{HJCQ:q.on§i%%pﬂr ef:'egf ents (&.@ )ez'ﬁ] et &PPP0 Hidyution

I o T T T 35k cgﬁuﬁ—fi@%ﬁ% 330 aga%@en[eé'rmes

of col or r@g §ﬁtH Orrelump qfnmodar ratigyqf 3l r%’éYﬁ"taé"r‘FﬁePﬁ%'Lﬁ“E”fk&dYabout
15 min. Th@a@oaglrueﬂmbt The wikeld wast 8ppedthyy candiagtaOvefrer stbred M

H err] SO er8pec Tint sheaprésdiceved Dyl BSamimdphbephss buEient (041 a1 phl SA

pl ate readen , ( EAR340AT " Easy Reader™, SLT-Labinstrunents, Austria) (450
nm versug 620 nm .

For the enzyme reaction, the following were pipetted into each
well:

- 10 ul of PARP solution in PARP HTRF reaction buffer (50 mM
30 Tris-HC1l pH 8.0, 10 mM MgCl2 [sic], 1 mM DTT) with 20 ng of
PARP (human or bovine)
- 10 ul of activated DNA in PARP HTRF reaction buffer
(50 pg/ml)
- 10 pl of biotinylated histones in PARP HTRF reaction buffer
35 (1.25 uM)
- 10 pl of inhibitor in PARP HTRF reaction buffer

These reagents were preincubated for 2 minutes before starting
the reaction by adding
40
- 10 pul of NAD solution in PARP HTRF reaction buffer
(41 pM/ml). The reaction time was 30 minutes at room
temperature.

45 The reaction was then stopped by adding



"30 Var i cﬁgs%%ﬂrations were used to construct a dose-effect bl ot

to determine the Klerr] of an inhibitor. Values are obtained in
triplicate for a particular inhibitor concentration. Arithmetic nmeans
are determ ned using M crosoft Excel. 2fne IC[err] is 35 determ ned using
the Mcrocal Oi@iwl 56f PARF @nhV¥bisor 5(2h puM, Ki S gOOnMAl irritRevel®ODo®T Si ON
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by using "calibration inhibitors”. The "calibration inhibitors" were

al so nmeasured in each anal ysis. The Klerr] values of the "calibration
i nhi bi t or s"TheefL138WIRG MerenEher P49eS s amme assay system by analysis of the

Di xon Biagramin the manner famliar to the skilled worker. b) [sic]
HTRF (honpogenoud WlnEbTAssdlntdohl (SI@EGE EsEB8ASsSAYS MAGn| Ho@he HTFR [ sic]

PARP assay accorgd pg éa-:tﬂmssl NeaBkaRd, InstrimEhOHESin @2RetvALJeion™ Buekas for
nodi fication by(lPA 2§1r | abel ed indirectly with an XL665 fl uorophore.

The anti body i " 27
directly | abel }é) Wit RE a’ét'dr 5%?%%’51{@/"&%3 dn ['Reygiationy BRESYT (J-85hore i s
in the di®ect A& Ay in space, which is ensured by binding to the

pol y( ADP-ri bose) on the histone, then energy transfer is possible. The
enm ssi on atMédBurefmens Wdsutheh poseililey afitepo3d indmakeso(lpeccarousursf. bound

ant i body, V‘ﬂié:h'lehguremédtr Robk Sﬂé&é/&neﬁt "bﬂs&m gRE @fcp1%eADP- ri bose).

The gn gﬁq%n
mat er i al}'s\I iessg él— Eéarf% %EE%{ ose seghl nt he E{Efgé%ﬁgs%lcwg ed a]s (see
above) uh? cr’f& gx Iésté'ﬂey P c%ﬁeag * Histones were d| ssol ved in a
concentration of 3 ng/m in Hepes buffer (50 MM pH = 7.5).

Bi ot i nyl at iDeterpdkaplearc ®finvithl soluhilifigyNHS-waddx otin (Pierce, # 21335T). A
nolar ratio of 4 biotin per histone was used. The incubation tinme was 90

m nutes (RRQ coinéom@ £ el Ruhahach RisS 498881 V&S %ﬂraeelgwm fd 84x88 Pofdm S
HR10/ 10 - P Rel %ﬁﬂ@ﬂso%hw $HeRGS ,BHLE &6 GrOs"M, §H = 7. 0>

i n order ?o r%roe Xces

ot - pot y( A By SREoHh AEeBay. %%’s“ﬁlé?ﬁelsgdggﬁtt ﬁhsuﬁsmﬁnwﬁfimt usi ng
bi f unct i onHoNEEBPFAHEPT dRgbAt BeFtshds Feaghedy IfCthq. meamyred2gubsiance

196- 201, 199G n0S PnSIES£0BB2PE Puwatiereabluble coltpl it evam dissol @& Sh

HR10/ 30 colyh®miAimih aimohati 6f odimkthydr ¥l fé:eidep @hdathed il utedWabth

achi evedas Thg ey kﬁna@%ﬁ%% T %mluaaésﬁcéfmﬁt%ﬁr@dnqt, aftef-*%ﬁcrd Cin
the presengg %E;xbw&s/" 1n' Qflﬁlggééwa%ebﬂg*{:&ti( 2 hﬂH.tCﬁ' Ny’ 07% wo of

the enzyme r%% ?P showed a so¥%bfi1ty < 6%% whereas Example
according to the invention has a solubility > 0.5%.

30 The substituted 2-phenylbenzimidazoles of the general formula I
are inhibitors of poly(ADP-ribose) polymerase (PARP) or, as it is
also called, poly(ADP-ribose) synthase (PARS), and can thus be
used for the treatment and prophylaxis of diseases associated
with an increased activity of these enzymes.

35
The compounds of the formula I can be employed to produce drugs
for treating damage following ischemias and for the prophylaxis
of expected ischemias in various organs.

40 The present 2-phenylbenzimidazoles of the general formula I can
accordingly be used for the treatment and prophylaxis of
neurodegenerative diseases occurring after ischemia, trauma
(craniocerebral trauma), massive bleeding, subarachnoid
hemorrhages and stroke, and of neurodegenerative diseases such as

45 multi-infarct dementia, Alzheimer’s disease, Huntington’s disease
and of epilepsies, in particular of generalized epileptic
seizures, such as, for example, petit mal and tonoclonic seizures



=10 [err995%4999® sol ution in PARP HTRF reaction buffer (50 mM 30
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The Klerr] ﬂ%h@%lﬁ@ﬁﬁnﬁ@laeuhaéeﬁ % Ldedenerd hedchoestde ELI SA assay
[sicl. | ZEaBEliinli ol of her Al ] htrd udibBlonary AutQIRANAeLD De
measur e i Ve rec%‘ xed, vol M er, _and
resultlgbésdﬁaﬂ’? Bnit FH g8 Qabs Qrsrf %n’é\ﬂdtﬁh% %Yn?‘ﬁﬁﬁ?‘é‘?

sol uti on sPEHRREFTRE aR4ETIES] n&?re(ﬁxéﬁ? e 1e% RISPrigE; oFF t3WdiEiPRst IR i s
reached. | f2-phenytbensiaddegbiesntean besberpfiaialhénfchenailemethetrapy s ubl e
salt, it waumdirssahd exbtastasis hetharienifnaml asaninde akedi t@tdngatsul f oxi de and
then di | ut ggfMeinia®fotplapt Chéwmltidl EREBYdeSs!dueni 8, CRRCRIRBILON [err]

1%, aftgy toid 18 nRklkY@s agai n adjusted. The potent PARP | nhi bi tor NU
1076 (V\D 7?%4%171) ovveg@a solubility < 0.01% whereas Exanple 2

according to the |nvent|on has a solubility > 0.5%
Novel PARP inhibitors can have therapeutic efficacy checked in

relevant pharmacological models. Examples of some suitable models
are listed in Table 1.

25
Table 1

Disorder Model Literature

30 {Neurodegenerative |NMDA excitotoxicity

disorders in mice or rats
(stroke,
Parkinson’s etc.)
Stroke Permanent Tokime T. et al.,
MCAO(”middle J. Cereb Blood Flow
35 cerebral artherial Ketab, 18(9):991-7, 1998
[sic] occlusion”) Guegan C. Brain Research.
Molecular Brain Research
55(1) 133-40, 1998
Transient, focal Eliasson MJL et al., Nat
MCAO in rats or Med 1997, 3:1089-1095.
40 mice

Endres M. et al.,
J. Cereb Blood Flow Metab
1997, 17:1143-1151.

Takahashi K. et al.,
: J. Cereb Blood Flow Metab
a5 1997, 17:1137-1142.




30 The sub@9%Q/A8PC0 phenyl benzi mi dazol es of the general formula | are
I nhi bitors of poly(ADP-ribose) polynerase (PARP) or, as it is al so

call ed, poly(ADP-ribose) synthase (PARS), and can thus be used for the
“treatment and prophyl axis of di seases3stocr at ed wi th an increased
activity ofp ZgMES. PEAPTP (IiGhetByPOUNCS [Posile. &t (all.g Bra@h Dbe
enpl oyed t papselece drugs |4fpheryleat epg, slamageresal, | D99 Bagahes8a67 an
for the pr¢phyl axis of eypeetaiydrochepiab-i N LI QUS.OTHaNSgraff) The
present 2-phenyl benzi m dazollae) cfoxtikkdtgennral f ergdl’alégézaﬁg 2) agg,grgir n Iy
be used fof the treatnent anpsligsbpEvs axis of neurodegeneratrve di sea
occurring &fax efiha, [ faotenary wesaalocer gRighatd avinegt, alnsSBye J.
bl eedi ng, $B&estachnoi d h¢ooeTdmigpns iandats y oki@hazmdcol 1994r,0d@8ener at) ve
di seases sych as 45 nulti-i ppagstomebbita, Al z|&9+876s di sease,
Hunt i ngton’ls di sease andjof epilepsies, in pahiesdimindic.geresdl|zed

epileptic sei zures, suchlas, for exanple, pdEdociitBgtdores! @@AC
sei zures 0050/ 49500 1997, 94(2):679283. and

partial Hpill eptic seizures sguch as tenporal |lo ezlngaglzll rhd et ggrrpl ex

partial seifzures, and further for the treatnent iova

damage to fhe heart after cardiac ischem’a and 36 ( ]: the Erdneys

af ter renall—-seherma—For—etanpl o . 'aggg-a—@-f—arcute
ki dney failiure or of damage ﬁgg én%-brf r| nggé(réldb%%%rfdﬁr neyp on
transpl The conpounds of rab {,&e genera forfrula 1 can further be usled
to treat a( 1) Vel ||étLé_IIr|ng ﬁ]?‘f'tel'
medi cal i%r & fher eof (f( ﬁfne Wﬂg'l"i"'!rﬁ i% P ?af@ strepto I nas or
;gdrrg](c:{rgni rfal ly with a | asel Rot abl at or) and lgfg(m Cfi rg‘sar cts dur‘ ng

al.,''S¢ Exp

transplantg. It is |ikew selp é&éﬂﬁdﬁ@e&se t hg Mgaese@g—,, 186(7) 1041-9.

2- phenyl zi m dazoles | folphi€egiieoghfl Caseyclbkzocrd£ VRS ek il Zagion of
criticallyfnarrowed cor onar:’rfaﬁ@fé C1°Y ré@é &5 SeampharmdbiGTAssa( bypasis
oper ati ons and critically maieowed peri pherlalg2qly eg7-em. for exanpl g | eg
arteries. | idm, TN Tad7udHHtY bPCES1THE-0488aBs ¢. (et aNE , D

t he chenot Qfﬂmﬁ.tqfs t unolf geRihdileashashsit Heaaeof acadl sreanubﬁ.usm,t
treat i mfl ammati ons and |eesingi iratdi 6prifites [98¢h) asgef-amz.exanpl e, 2
r heunat ojgl [BTIBBHULS S- NpSEfept20toB R D 3nd J veallg apepTd
ef ficacy checked in r el eyanlopdnainaaeédcal beadelmsf,xar:ml e$so:ilss.o
sui t abl e mpdel s are |ist ¢dbesithalaseodiatdd |MaahéEld P. et al., Dia-
betologia 1985, 28:
683-686. sShimabukuro M.
et al., J. Clin Invest
30 1997, 100: 290-295.
Cancer Schlicker et al. 1999
75:1, 91-100

The pharmaceutical preparations according to the invention
35 comprise a therapeutically effective amount of the compounds I in
addition to the conventional pharmaceutical ancillary substances.

For local external use, for example in dusting powders, ointments
or sprays, the active substances can be present in the usual

40 concentrations. The active substances are ordinarily present in
an amount of from 0.001 to 1% by weight, preferably 0.001 to 0.1%
by weight.

On internal use, the preparations are administered in single
45 doses. From 0.1 to 100 mg are given per kg of body weight in a
single dose. The preparation may be administered in one or more



"Di sorder 0050749500 ;¢ Literature 30 Neurodegenerative

NVDA excitotoxicity di sorders In mce or rats (stroke,
_Parkinson's etc.) Stroke Per manent Tokime T. et
al., - MCAQ( " mi ddB& J. Cereb Blood Flow 35

cerebral adobesi @ch dégt, allepdit{ihg 831tHe dH3Fe and severity of the [ sic]
occl usi on" Jisokwesan C. Brain Research.

Mol ecul ar Brai n Research 55(1)
133-40, 1998 ran e f ocal El i asson MIL et
al ., Nat Appropriate for the rew S%tcg &dmmlsul'\f’etd" gﬁeS 1089- 1095.

40 5 pharmaceuticali pgeparations accordlqgna,peg.hm instengjion comprise

J. Cereb Bicoodertimmalbeabipients and diluents in addition to the active 1997,
17: 1143- 11%4bstance. For local external use it is p0551b1e toTaEéhaShi K. et
al ., pharmaceut:.cal anc:.llary substances suc QPLFA;‘}EQ{OIYH ab

30 ey cERRGRRACe califiplly piiggpidced L

di sease 10 Polyacrylic@gigy - Rolyeshglete Re¥col, 1 BesYgHIlePes glygol

t et r ahydr ospgarake, ethoryinted fatty sieohpls, liquid paraffin, petradatum
toxicity imand wobefat.l828myLH 2ui26W1O.for internal use are lactdBese/rats 5
Myocar di al g prlenéimgaany YESaRI1, stardh ChANE ¥ndSoBvinyBpyrrolidonkar Ct
occlusion in rats har macol 1994, 113, pi gs or

rabbits 869
Thi er‘rern‘énr.ﬁ[tcls Ps possible for antioxidants such as tocopherol and Proc Nat |

Acad Sci Ug)g\tylal'f.fd hydroxyanlsole, and butylated hydroxytolufggy

94(2):679- glavor-improving additives, stabilizers, emulsifiergj ng@r elli B. et
al ., lubricants to be present. Car di ovasc Res. 1997,
36(2):205- 15. Langendorf heart See bel ow for

descri pty o]
Cobb ﬂooa'he substaﬁlceﬁ preseg ggn ggfst S%fa@&én :[ré]a%éilt&on o 1 he 3 din

rats acggve s FHC%Stan ances used in Zt%e productlon 'of

100( 3) : 723*88 pharmaceutical prepar atlmZ@'m?sr&n topicelpgically ageertabde g .
J. Exp and compatible with tiwepanticwfarcdctive suhbstapge7 THS6(7): 1041- 9.
20 pharmaceuticall prepararigan are produzzdcikaa &on&énﬁionalEWay,

fail ure 2sn £bat &xdiplel by PRk iRf @he 380Bve substance with conventional
excipients and diluents.

The pharmaceutical preparations can be administered in various
ways, for example orally, parenterally such as intravenously by

30 infusion, subcutaneously, intraperitoneally and topically. Thus,
possible presentations are tablets, emulsions, infusion and
injection solutions, pastes, ointments, gels, creams, lotions,
dusting powders and sprays.

35
40

45



“m ce 0050/49500 342(1):67-76. - Rheumat oi d Adj uvant - or coll a-

Szabo C. et al., Proc arthritis gen-induced arthri- Natl Acad

- Sci USA. 1998, tisinrats or mce 95(7):3867-72. 25
Di abet es Streptozotoci n- and32Uchigata Y. et al., D a-

al I oxan-i nggtamgh@ry betes 1983, 32: 316-318.

obesi ty-as Og atfduiNp%hghhfléﬂlﬂa)e%h- -Pléky)phenyl)benzimidazole-4-

bet ol ogi a K/ébxamlde 683- 686.

Shi mabukur & et al., J. din

| nvest 30 CONH, 1997, 100: 290- 295.

Cancer 5 N Schlicker et al. 1999 75:1,
91-100 The phar maceutipr\n§ according to the invention 35
conprise a therapeutically sffeeffve punt\_of the conpounds | in

addition to the conventional phaHmaceutical angillary substances. For

| ocal external use, for exanple in dusting po 5?$, oi ntnents or sprays,
the active substances can be present in the usual 40 concentrations. The
active stfbstances are ordinarily present in an amount of from 0.001 to
1% by wei ght, preferably 0.001 to 0.1% by wei ght. On internal use,
the preparahi ogs (ar ey aDiRithyearindetisilnglexyifbeiraddehfdonsicy to 100 ny
are given per kg of body weight in a Si ngI e dose. The preparation may be

adm ni stered i one
31 doses earclﬁ depena 8 & %%aﬁ & ideh de (122 mmol)

| an he
di sor der’® ﬁ%ﬁ%@&ﬂﬁh&%&&ﬁ HodE 5‘f‘ agﬁdéngst(rzéis Bellhe s
phar maceut i cal °§r E‘B’é@%ﬁ#‘@h§a£€€%?*€ﬁ WeTeoTefkuXed, ROPEACE Jfigh @espatula
conventi onal exdppPEnti&-caodndf| e md efdethyn meghyheketganey dor 6
subst ance. For hbaegl xsdedr Faltus€idd, khepoSFtidt® WasuSéncentplaaedatrut i cal

ancillary substapges o hreasattadlp arttaer%mwween @émxsar@t efl castor
oil, ethpxyl at %QFEMQ %@%@%ﬁg Eé‘f&»&r ol L\ndlﬁaé"% X\%Erié é% EQ]HE& yl ene
gl ycoI , polyeth CAT Al t hox i i qui d
paraffin, petr@ ér‘i’ﬁl ﬁBB‘Fe’?faﬁat AhpY e ﬁl 2 ‘? nt ernal use
are | actose, lnﬁ?ﬁ‘ﬁ%‘ﬁ@‘r’@ yeyeoPbtadmesnol , starch, talc and
pol yvi nyl pyrrolidone. 15 It is also p055|ble for antioxidants such as
t ocopher ol yynd ethybuzy({at(ed (Rys-@retdivilantifo) etk but yl at ed hydr oxyt ol uene,
flavor-izgrovi ReoagdfbldiAS bedt ARldd AAkS 4 -88HbSf1ateS and | ubricants to
be present.
2 g (11 mmol) of ethyl 2,3-diaminobenzoate and 1.4 ml of
concentrated acetic acid were diissolved in 25 ml of
methanol. Then 3.2 g (14.4 mmol) of intermediate 1la,
30 dissolved in 50 ml of methanol, were added dropwise over the
course of 30 minutes. Subsequently 2.9 g (14.4 mmol) of
copperII acetate, dissolved in 37.5 ml of warm water, were
rapidly added dropwise, and then the mixture was refluxed for
20 minutes. The reaction solution was cooled to 50°C, and
35 4.5 ml of 32% strength hydrochloric acid were added. Then a
solution of 4.3 g of sodium sulfide hydrate in 25 ml of water
was cautiously added dropwise, and the mixture was stirred
for 15 minutes. The reaction solution was poured into
ice-water, and the resulting precipitate was filtered off
40 with suction. The filtrate was made alkaline with aqueous
sodium bicarbonate solution and extracted several times with
ethyl acetate. The ethyl acetate phase was separated, dried
and concentrated in vacuo. 4.4 g of the intermediate were
obtained.
45



"20 The subs?%%%’e%gsp?%sent In the preparation in addition to the active
subst ance, and the substances used in the production of t he
_pharmaceutical preparations, are toxicologically acceptable and
“conpatible with the parti cuI ar active 3ubstance. The phar maceut i cal
preparati ons) ard- ([@#-qau¢RN+Diethydamend ) eusll -yayxy Ashdnyl ) Beasimiddno1e-1i-ng
the active subsdaenyachbigonventional exci pients and dil uents. The
phar maceuti cal prepar at i ons can be adm nistered in varl ous vvays for

exanpl e oraIIy, re rall c s intr nousl i.nf usj

subcut aneousl y, pﬂt rzg‘g ea# 91’3 ?’é’gF Y added pbRs 'b]I

present atPons arld {Tapmel}, O%W%ﬂéla“rmfllkllﬁn Al of ﬁﬁ}lé@?lorﬁ%ﬁbﬁl ons,
past es, oi nt nemiktugel wvas crwmxpdl 601 als hoursduthe mrgamidessl et sqalsays
35 40 tiEn remove®Of) 42880 and the residue was partitioned

Exanmple 1 2- (KabrehNDe LY &l bRy N0t ylrﬂé%ﬁﬁﬁ“léké@&@é';mél%z%g 4-

car boxam de [err

4- (2- (NN- Di et hyTSHATREEE° € 'y|d5>%>)?gb%‘r‘f%a‘f°d‘e‘i%’n3 teﬁ’ Gjp vacuo. The resifys ..
of 4- hyd#BxyberRRitAd@RGdED Hibis; WY (139 thAR yregted with ether and agam

N- ( 2- chl or oet hyf)LugrRddoEf mnltélrrsnetm megegy(izzrﬁ gned| Fhe intermgdiate

pot assi um car bopaiteg .were refl uxed together with a spatul a

d) 2-(4-(2-(N,N-Diethylamino)eth-l-yloxy)phenyl)benzimidazole-4-
15 carboxamide

About 1.6 g of Raney nickel were added to 1.6 g (4.5 mmol) of
intermediate lc in 45 ml of dimethylformamide/water (2/1),
and the mixture was heated at 100°C for 6 hours. The reaction

20 mixture was then filtered, and the filtrate was diluted with
a large amount of water, whereupon the product precipitated.
1.2 g of the product were obtained.

1H-NMR (Dg-DMSO). & = 0.95 (6H), 2.6 (4H), 2.8 (2H), 4.1 (2H),
25 7.1 (2H), 7.3 (1H), 7.7 (1H + NH), 7.85 (1H), 8.2 (2H) and
9.4 (NH) ppm.

Example 2
2-(4-(2-(N,N-Diethylamino)eth-1-yloxy)phenyl)benzimidazole-4-
30 carboxamide x 2 hydrochloride

CONH,

N
\>—< >—o
N
35 N \_\N X 2 HCI
0.2 g of the product of Example 1 were dissolved in a mixture of
40 ethyl acetate and a little tetrahydrofuran, and ethereal hydrogen
chloride solution was added to form a precipitate. This
precipitate was filtered off with suction, suspended in acetone
and again filtered off with suction, resulting in about 200 mg of

the product.
45



“tip of 18- QARM 4?3 300 nl of ethyl methyl ketone for 6 hours.

After filtration, the filtrate was concentrated in vacuo. The
resi due was partitioned between ether and 2M 20 sodi um hydr oxi de
“solution, and the ether phase was sepd#ated of f, dried and

concent r at egi-NARV ASLLOMSBH: 8 G= Qf. 2t pen), 3.2 (4B)eraedi@ue, were @u)ai nepls

b) Ethyl Z-ﬁ( 3,270 B, Negehy et?“%'-*’;‘”b”@)rﬁt he' 3 ¢m), 9.0 (¥H) and 10.5 (NH)

yl oxy) pheny énzi m dazol e- 4- car boxyl at 2 g (11 mmol) of ethyl
2,3-diamn Hzoat e and 1.4 m of concentrat ed acetl c acid were
diissolved in 25 m of met hanol . Then 3.2 g (14.4 mvol ) of

i nt er nedi 2itBxample3d di ssolved in 50 m of nethanol, were added dropw se
over the 2-(3-(Re(N se-mifetBylaning th-Iupiexy)pitdnylIbénzinfibazélerdt) of

copper || acgimogaméissol ved in 37.5 mM of warmwater, were rapi dly
added dropwi se, and then the B'ggture was refluxed for 20 m nut es.
The reaction solution was co 2to 50[err]C, and 35 4.5 mM of 32%

strength hydrochloric acid e _&dded hen a solution of 4.3 g of
sodi um s¥®fide hydrate in " was cautiously added
dropwi se, and the m xture for 15 mnutes. The reaction
sol ution was poured into and the resulting precipitate

was filtered off 40 wi th suction. The f_l_}\_ evvas made al kaline with
aqueous sodi um bi car bonat e sol uti on and tracted several tinmes with
et hyl ate. The et hyI acet ate phase was separafed, dried and
concentr ed i n vacuo. % of the internedi ate were . Obtained. 45
0050/ 49500 &) -(2-(N, N-Dlet ylamlnoeth-l—yloxggbenzquehyde [sic]

2-(4-(2-(N, N-Di et hyl am no) et h- 1- yl oxy) phenyl ) benzi m dazol e- 4-
carbohydrazide 6.1 g (50 Z2nmoly) ©F43aNEdyjoxgbenydlastiyte hydeadtsssvedadded to
4.1 9 5 ( 1o/ miTBE ) et anoit ﬁﬁm'satge 58 mioBP J¥ sehifh ¥iAno188€ the
mxture ygs refl %998 g{a]elﬁxe égd?Ure *W‘a s%?!:&d @Jf’ 48t m mge?s Then! NEN

renoved T n vacuo en water and
| ot @

ethyl acetate. Tte%%efR get hylyon, g'ﬁé?‘é’t”éﬁ“’&f"le Y8§Ffed and
concentrat ed i rrdggcuoandHere é@P‘BHée Mps regpusedetPy A2t hPursmyrifas t hen
treated with etdeactand miptiure was thén |qoacedtodtfedriimhveoeti dthe weeidhy 1.7
g of the intermad @hen partitilbfib@]betweendpthér (dnd AM( Bodium hydroxide

N-Di et hyhétm no)R1toN| 0300 RARNELIOENFAH AT FES! Sophiratad off CaIfAR¥aRhEe
About 1.6 g of Jang¥.Phekels WeLe,3d0pG Pot fnd <n‘£e§m€89£«2e Yere

obtained.

b) Ethyl 2-(3-(2-(N,N-diethylamino)eth-1-
30 yloxy)phenyl)benzimidazole-4-carboxylate

1 g (5.5 mmol) of ethyl 2,3-diaminobenzoate and 0.68 ml of
concentrated acetic acid were dissolved in 20 ml of methanol.
Then 1.6 g (7.2 mmol) of intermediate 3a, dissolved in 30 ml
35 of methanol, were added dropwise over the course of 30
minutes. Subsequently, 1.1 g (5.5 mmol) of copper(II)
acetate, dissolved in 19 ml of warm water, were rapidly added
dropwise, and the mixture was then refluxed for 20 minutes.
The reaction solution was cooled to 50°C and 2.25 ml of 32%
40 strength hydrochloric acid were added. Then a solution of
2.13 g of sodium sulfide hydrate in 15 ml of water was
cautiously added dropwise, and the mixture was stirred for 15
minutes. The reaction solution was poured into ice-water, and
the resulting precipitate was filtered off with suction. The
45 filtrate was made alkaline with aqueous sodium bicarbonate
solution and extracted several times with ethyl acetate. The



i nt er medi at 8070749588 i of di met hyl f or mani de/ water (2/1), and the

m xture was heated at 100[err]C for 6 hours. The reaction 20 m xt ure was
then filtered, and the filtrate was diluted with a | arge amount of
wat er, wher eupon the product precipitad3®d. 1.2 g of the product were
obt ai ned. ethiH ddeRat B phade NdSOsepheitdd ofF, 98r{éd)and? cOntdiratedd
(2H), 4.1 (2H), iBSacuo.’214(gHdf tﬁx@lﬁ%@:meglaz:e( qvﬂr'eF malnLdBS (1H), 8.2
(2H) and 9.4 (NH) ppm Exanpl e

N- Di et hyl am_no) gt I enzi -4 30 carboxamdex
hydroch?/orl 82 )g P 22 WKLY {%’l)?“ﬁ n{:%zlzé'rlﬁ&ﬁ&?h%’?yﬁ%?ﬁll@l a%@rﬁa""
di ssol ved®in a FRXRMMVETEZid® et hyl acetate and a little t et rahydrof uran,
and et hereal hydrogen chl oride solution was added to forma precipitate.
This  precipitat® g30f mhbey esk Aydirakihe Hifdriaee, wers RATRd tbn2 ag & one
and again fl I tegedh Glrfo1 bP SMErnaRsabESH tiGol HlaQPLﬁut%%angaxgél the N€

product. 49R0% ea at, 1209, for 105h The;Teaqhion
b Nﬁ) 2 %11 %%Swf fbergejctlzlﬂfegswsﬁ U leroomient avombs iy 2

7.25

ppm 5 Exanp¢%¢¥?0ted w1th ethyl acetate. The ethyl acetate phase was _

2- (3-(2- (N, N- Di separaednof &1 irtied anyl) phrerentriaesdi Di daealoe- 4.7 g GF hagani de
[err] intermediate were obtained.

15 d) 2-(3-(2-(N,N-Diethylamino)eth-1-yloxy)phenyl)benzimidazole-4-
carboxamide

About 1.5 g of Raney nickel were added to 1 g (2.7 mmol) of
intermediate 3¢ in 30 ml dimethylformamide/water (2/1), and

20 the mixture was heated at 100°C for 6 hours. The reaction
mixture was then filtered and the filtrate was diluted with a
large amount of water to precipitate the product. 0.74 g of
the product was obtained.

25 1B-NMR (Dg-DMSO): & = 1.0 (6H), 2.6 (4H), 2.9 (2H), 4.15 (2H),
7.1 (1H), 7.4 (1H), 7.5 (1H), 7.7-7.9 (5H) and 9.3 (NH) ppm.

Example 4
2-(3-(2-(N,N-Diethylamino)eth-1l-yloxy)phenyl)benzimidazole—4-
30 carboxamide x 2 hydrochloride

CONH

2

N

\

H X2 HCI

0
_\_N/__
U

40 0.2 g of the product from Example 3 was dissolved in a mixture of
ethyl acetate and tetrahydrofuran, and ethereal hydrogen chloride
solution was added to form a precipitate. This precipitate was
filtered off with suction, suspended in acetone and again
filtered off with suction, to result in about 200 mg of the

45 product.



“15 a) 39P§9(/l€f,9l§-qﬂ et hyl am noet h- 1- yl oxy) benzal dehyde [ si c] 6.1 g

(50 nmmmol ) of 3-hydroxybenzal dehyde were di ssolved in 100 mM of
~ethanol and 3.5 g (50 mol ) of sodium ethanolate 20 were added. The
‘mixture was stirred for 15 minutes. TBEn 7.5 g (55 mmol ) of

N- (2- chl or aptime ) (Dy-bDMs0 i By am he(émyr,e 3.2 (4H) added,(28pd 4 J&e (2Eyt,ure was
refluxed far2lg, holges)., BhE (1H) and €8CEI Pl )Tppgdr € Was then concentrated in
vacuo. The residue was then partitione bet ween et her and 1M sodi um
hydr oxi de 2 ol,ution, and the ether ase wasg_ separ ted off, dried and
concentr at é['g‘ ﬁ°17§1 g ’?’egegp’if’qurﬁg Hht 2RV aé?‘@?l 1 obt ai ned.

b) Ethyl %2-(3-(2-(N, N-di et hyl anmi no) et h-1- 30

yl oxy) phengkpbpbei i dazol e- 4- car boxyl at e g (5.5 mol) of ethyl
2,3-di am thQBZPZilﬂI AR ifle OBy Tdmitlo)eth-1 -ym@qgnbhﬁlﬂsb@thuaz@rémmre

di ssol ved b@r%gx igf rmethanol . Then 1.6 g (7.2 mmol ) of

i nternedi ate |ssolved in 30 m 35 of nethanol, were added dropw se
over the course of 30 mMOQNHs. Subsequently, 1.1 g (5.5 mol) of
copper (139 acetate, disgolved in 19 nl of warmwater, were rapidly
added dropwi se, and t hx e hen refluxed for 20 m nutes.
The reaction solution was coqg to and 2.25 m of 32% 40

strength hydrochloric acid we d. a solution of 2.13 g of

sodium sul fide hydrate in 15 m of ter waso / cautiously added
dropwi s and the m xture was stirred for _\_ m nutes. The reaction

solutio %s poured into ice-water, and the\resul ting precipitate
was filtered off with suction. The 45 filtrate was nade al kaline with
aqueous sodi um bi carbonate solution and extracted several tinmes with
et hyl acet dHeNMR h@®¢-DMSO). 80859(A9HH), 2.7 (2H), 4.2 (2H), 7.0-8.0 (9H) 35
et hyl acet ahg gh@sgmya§, scparated off, dried and concentrated in
vacuo. g of the |nterrred| ate were obtai ned. c)

2-(3-(2- ﬁl N-—D| ft hé/l am no) et h- 1-yl oxy)phenyl ) benzi m dazol e- 4- 5

car bohydra (30 of hydrazi ne hydrate were added to
2.3 g 2- ﬂr@ﬂ%ﬁbp m6¥h¥5rﬁr@PﬁéaFlarh-3@t9>q¥rh -8omehosfy-pheBRbl- and t he
m xt ure wabeheimiihzpler2o¢arbdx@mide 10 hours. The reaction 10 m xture

was then diluted with a | arge anount of water an extracted with
ethyl acetate. The ethyl acetate phase was separated off, dried and
concentrated in vacuo. 1. f the yntey nedi at e were obtai ned.
Eohe! o/
N
N\ o)
30 N \
H

1H-NMR (Dg-DMSO): 8 = 2.25 (6H), 2.75 (2H), 3.8 (3H), 4.1 (2H),
7.0-8.1 (8H) and 9.4 (1H) ppm.

35 Example 7
2-(3-(2-(N,N-Dimethylamino)eth-1-yloxy)-4-methoxy-phenyl) -
benzimidazole-4-carboxamide x 2 HCL

N
40 CONH, o—/ \

45



15 d)  2- (9950/4959%i et hyl ani no) et h- 1- yI oxy) phenyl ) benzi ni dazol e- 4-

car boxam de About 1.5 g of Raney nickel were added to 1 g (2.7
_mol ) of internediate 3c in 30 m dinethylformanm de/water (2/1), and
20 the m xture was heated at 100[8@r]C for 6 hours. The reaction

m xture ¥\63chl@m {poyer @d= 3@ t(ba)fij.tvhaiza)was.wlidaﬂ)?dwbthzra),hs.s OII arge
anount o r $403p i pht 3L, r c$,7 0. f t he product
was obt ai n\é@m'Zg% d’:Liﬁesrr?l—ling/REE Ek%[ﬂgrrg]ﬁiDili\/B7C))0(:?11?erg?lila = 1.0 (6H), 2.6 (4H),
2.9 (2H), 7.1 (1H), 7.4 (1H), 7.5 (1H), 7.7-7.9 (5H) and

4. 15 (2H),
9.3 (NH) pﬁ’f‘r’mpg-el_%xarrpl_e 4 o
2- ( 3- ( 2- (N2 B2 h(¥ AmDiapshyilaminag g hp heylasy@henyi theng imidazgbe-4-

car boxam dearbdxémiteochl20HCle [err] 40 0.2 g of the product from
Exanple 3 was dissolved in a rrixturvx of et hyl acetate and
tetrahydrofuran, and ethereal hydroggnchloride sol ution was added to
forma precipitate. This precipitate was filtered off with suction,
suspended i n acetone and again fNtered off with suction, to result in
about 20% ng of the 45 product. 0050/ 49500

36 1H-NWVR (D err]-DVvBO) CQNH,] = & 3 (6H), 3.2 (4H), 3.6 (2H), 4.6 (2H),

ppm The following were prepared in
enyl )benzi nf bt e- a-

1H-NMR (D¢-DMSO): & = 2.9 (6H), 3.7 (2H), 4.7 (2H), 7.2-8.3 (8H),
8.9 (broad) and ca 11 (broad) ppm.

7.2-8.1 (8H), 9.0 (1H and 10.8 (N
anal ogy to Exanple 1: o
2-(3-(2-(N, N-Di net hyl am
carboxarqsde [err]

20 Example 9
2-(3~(2~(N,N~Dimethylamino)eth-1-yloxy)phenyl)benzimidazole-4-
carboxamide x 2 hydrochloride

25 /
N
CONH2 O_H/F. \
N
\ x 2 HCI
30 N
- H

lH-NMR (Dg-DMSO): 3 = 2.9 (6H), 3.5 (2H), 4.5 (2H), 7.2-8.1 (8H),
9.0 (broad) and ca 10.8 (broad) ppm.
35

40

45



15 0050/49500 N - [err]H-NMR (D[ err]-DVMBO). [err] =
2.2 (6H, 2.7 (2H), 4.2 (2H), 7.0-8.0 (9H and 9.3 (1H ppm 20 Exanpl e
6 2-(3-(2-(N, N-Di et hyl am no) et h- 1- yl oxy) - 4- net hoxy- phenyl ) -

“benzi m dazol e- 4-carboxanmi de 25 [err]38 [err] H NMR (D[err] DVSO) :

[err] :2§§a{,1%e102 75 (2H), 3.8 (3H), 4.1 (2H), 7.0-8.1 (8H) and 9.4
(1H) ppm ,3 +L -1- henyl)-
2-(3-(2-¢( N2 ﬂ?)t amBHB%}%( ar on oxya'n%f)pnreqtphoxgl%:k{lye)n%/Ie)ny )
benzi ni daz® Bzﬁm{: (}?aﬁfﬁ [err] 0050/ 49500

37 [err]H-NVR (Djerr]O: [err] 30(6H) 3.7 (2H@p 3.8 (3H), 4.3 (2H),
6.9 (18, 7.3 (1H, 7375(3H) and 7.7 (3H) m Exanple 8 5
2-(2-(2-(N, N-Di et hyl am no) et h- 1-yl oxy)phenyl)berazol e-4-

carboxam de x 2 HCL [err]

0
CONH, o
10 N
\
N
H

15 1H-NMR (D¢~DMSO): & = 1.3 (9H), 1.9 (2H), 3.1 (2H), 4.1 (2H),
6.9-8.0 {9H) and ca 9.3 (broad) ppm.

Example 11

2-(3-(3-(tert-Butoxycarbonylamino)eth-l-yloxy)phenyl)-
20 benzimidazole-4-carboxamide

N
25 CONH, o/ H

30

1H-NMR (Dg-DMSO): &6 = 1.3 (9H), 3.3 (2H), 4.1 (2H), 7.0-8.0 (9H)
and ca 9.3 (broad) ppm.

35
40

45



‘[err] H NVRIBFUAI0\E0: 8 = 2.9 (6H), 3.7 (2H), 4.7 (2H), 7.2-8.3 (8H),
8.9 (broad) and ca 11 (broad) ppm 20 Exanple 9

2-(3-(2-(N, N-Di et hyl am no) et h- 1- yl oxy) phenyl ) benzi m dazol e- 4-

“car boxami de x 2 hydrochl oride 25 39 [err]

[err] H NVRExRmpLe] 1 DMSO): [err] = 2.9 (6H), 3.5 (2H), 4.5 (2H), 7.2-8.1

(8H), 9. Q-((IQL?gdl4%&1@0}9;;1%rfﬁr)(1§d§iﬁ@f'&z§@1)propép-yloxy)ﬁﬁenyl)-
3 Exanmpl e 10

0050/ 49500 . .
2-(3- (3 (t PP SRS oSO RRFHL S op- 1- yI oxy) phenyl ) -
benzi m dazol e- 4- car boxam de
5 Ci
(—N
" W/
CONH, o_/J
N
15 \
N
H

1H-NMR (Dg-DMSO): & = 2.3 (2H), 3.3-3.5 (6H), 3.7 (2H), 3.7-4.3
20 (6H), 6.9-8.0 (11H), 9.1 (broad) and ca 10.9 (broad) ppm.

Example 13

2-(3~(3~(N,N-Diethylamino)prop-~1l-yloxy)phenyl)benzimidazole-4-

carboxamide x 2 HCl
25

w
/
30 CONH, O—/—

N
N X 2 HCI
N

H

35

1H-NMR (Dg-DMSO): & = 1.2 (6H), 2.2 (2H), 3.2 (4H), 3.8 (2H),
4.3 (2H), 7.1-8.0 (7H), 9.1 (broad) and ca 10.5 (broad) ppm.

40

45



“[err] 0050/495005 [ orr]H-NVR (Dlerr]-DVBO): [err] = 1.3 (9H), 1.9 (2H),
3.1 (2H), 4.1 (2H), 6.9-8.0 (9H) and ca 9.3 (broad) ppm Exanple 11
2-(3-(3-(tert-Butoxycarbonyl am no) et h- 1-yl oxy) phenyl ) - 20
"benzi ni dazol e- 4- car boxani de [err] 40 [err]H-NVR (D err]-DVSO):
[err] = 1. exafiplle B8 3 (2H), 4.1 (2H), 7.0-8.0 (9H and ca 9.3 (broad)
ppm 35  5_(34P3-aminchRop-1-yloxy)phenyl)benzimidazole-4-carboxamide x

2HC1

NH>
> /
CONH, O_H/——

N
x 2 HCI

\
10
N
H

1H-NMR (Dg-DMSO): & = 2.1 (2H), 3.0 (2H), 4.2 (2H), 7.2 (lH), 7.5
15 (2H), 7.8-8.1] (6H), 8.2 (broad) and ca 8.9 (broad) ppm.

Example 15
2-(3-(2-Aminoeth-1-yloxy)phenyl)benzimidazole-4-carboxamide x
2HC1
20
NH,
N
N\ x 2 HCI
25 N
H

1§-NMR (Dg-DMSO): 6 = 3.2 (2H), 4.2 (2H), 7.1-8.0 (9H), 8.2
(broad) and 9.0 (broad) ppm.

30
The following examples can be prepared in analogy to the above
methods:

Example 16

35 2-(4-(3-(N,N-Diethylamino)prop-1l-yloxy)phenyl)benzimidazole-4-
carboxamide x 2 HC1l
l1H-NMR (Dg~DMSO): & = 1.3(6H), 2.2(2H), 3.2(6H), 4.2(2H), 7.2(2H),
7.5(1H), 7.8-8.0(3H), 8.35(2H), 8.9(1H) and 10.7(broad) ppm.

40 Example 17
1-(3-(N,N-Diethylamino)prop-1-yl)-2-(4-(3-(N,N-diethylamino)prop-
l-yloxy)phenyl)benzimidazole-4-carboxamide x 2 HC1
1H-NMR (Dg-DMSO): & = 1.1-1.3(12H), 2.2(4H), 2.9-3.3(12H),
4,2(28), 4.5(2H), 7.2(2H), 7.6(1H), 7.8-8.1(3H), 8.3(1H),

45 8.4(1h), 8.9(1H) and 11.0(broad) ppm.



"0050/ 49500 0050/49500 39  Exanple 12
2-(3-(3-(4-(3-Chl orophenyl ) - 1- pi perazi nyl ) prop- 1-yl oxy) phenyl ) -

‘benzi m dazol e- 4-carboxanmi de [err] 10
‘N [err] [err]H-NVR (D[ err]-DMBO): [err] = 2.3 (2H), 3.3-3.5 (6H),
3. 7 (2H), Fxampld 29 (6H), 6.9-8.0 (11H), 9.1 (broad) and ca 10.9 (broad)

Ex |Q(§3(Pyrrolld1n 1 l)eth- - loxy)Rhenyl)ben21m1dazole—4-

pp
3-(N, I h b d | e-4-
iaﬁﬁoianfdm T LG e e

5
Cor " Garnip. (bs-hsols'8 & 3-oEif) 315'32&65‘1”' S By TEER 0 (7
9.1 (brcnﬁn4 ;Naﬁéa ]I?G?HObraaﬂ§1ﬁmmn7 7 -849(3H), 8.2(2H), 8.9(broad) and
10.7(broad) ppm.

Example 19

1-(3-(Pyrrolidin~1-yl)prop-1l-yl)-2-(4~-(2-(pyrrolidin-l1-yl)eth-1-
10 yloxy)phenyl)benzimidazole-4-carboxamide x 2 HCl

1H-NMR (Dg-DMSO): & = 1.3(2H), 1.7-1.9(10H), 3.0(4H), 3.3-3.6(8H),

4.,5(2H), 4.9(2H), 7.1(2H), 7.5(1H), 7.7-8.0(3H), 8.1(2H),

9.0(broad), 10.8(broad) and 11.2(broad) ppm.

15 Example 20
2-(4-(3-(N,N-Benzylmethylamino)prop-1l-yloxy)phenyl)benzimidazole-
4-carboxamide x 2 HCl

Example 21

20 1-(3~-(N,N-Benzylmethylamino)prop-1-yl)-2-(4-(3-(N,N-benzylmethyl-
amino)prop-1-yloxy)phenyl)benzimidazole-4-carboxamide x 2 HC1
MS: m/e = 575 (M'%).

Example 22

25 2-(4-(3-(4-Methylpiperazin-1-yl)prop-1-yloxy)phenyl)benzimid-
azole-4-carboxamide x 3 HCl
MS: m/e = 393 (M*).

Example 23

30 2-(3~(2-(N,N-Benzylmethylamino)eth-l-yloxy)-4-nitrophenyl)-
benzimidazole-4-carboxamide
lH-NMR (Dg-DMSO): & = 1.0(6H), 2.5-2.8(4H), 2.9(2H), 4.3(2H),
7.3(1H), 7.8-8.2(6H) and 9.1(1H) ppm.

35 Example 24

2-(4-(3-Trifluoracetamidomethylpyrrol-1-yl)phenyl)benzimidazole-
4-carboxamide

40

é\J

H 7],,CF3

45



- 45 OO5G/AP599 40 Exanple 14
2- (3-(3- Am nopr op- 1-yl oxy) phenyl ) benzi m dazol e- 4- car boxam de x 2HA Jerr]
[err]HNVMR (D[err]-DVMBO): [err] = 2.1 (2H), 3.0 (2H), 4.2 (2H), 7.2 (1H),

"7.5 15 (2H), 7.8-8.1 (6H), 8.2 (broad#2and ca 8.9 (broad) ppm Exanpl e
15 2-(3- @3- Amchget h2 1eanaxypphenyl YoeeRi nid sl -a—¢aepoppreds de x  2HC
20 NH2 [err] [err] H NWMR

(Dlerr]-DMBO): 355 ?,”] (81%ém\pé%"%5m%thyelfé"%r a&mobgngsg'ie S 1.1(RY $§’) and

?hg gggegd) Prglcﬁasgntratqg(gﬁﬁpéc 1@1515 were dlssolved J.R 58amle%f IPne%lqgno](.gy to
2- (4- (3- 8\, N- Dilabhyg| 61 +fomodp- of i-oiscrohenyaldahydieni digenplved in 150 ml
of methanol, were then added dropwise over a period of
30 minutes. 2.2 g (10.8 mmol) of copper(II) acetate,
dissolved in 100 ml of warm water, were then rapidly added
dropwise, and the entire mixture was subsequently refluxed
10 for 20 minutes. The reaction solution was cooled to 50°C and
3 ml of 32% strength hydrochloric acid were added. This was
followed by careful dropwise addition of a solution of 3.1 g
of sodium sulfide hydrate in 50 ml of water, and the entire
mixture was stirred for another 15 minutes. The reaction
15 solution was poured into ice-water and the resulting
precipitate was filtered off with suction. The filtrate was
made alkaline using aqueous sodium bicarbonate solution and
extracted repeatedly with ethyl acetate. The ethyl acetate
phase was separated off, dried and concentrated under reduced
20 pressure. This gave 2.2 g of the intermediate.

by 2-(4-(4-Nitrophenyl)benzimidazole-4-carbohydrazide

1.7 ml1 (34 mmol) of hydrazine hydrate were added to 2.1 g

25 (6.7 mmol) of the intermediate 24a in 25 ml of ethanol, and
the entire mixture was refluxed for 4 hours. The organic
solvent was subsequently removed under reduced pressure and
the residue was partitioned between water and ethyl acetate.
The ethyl acetate phase was separated off, dried and

30 concentrated under reduced pressure. The resulting residue
was then treated with ether and again filtered off with
suction, giving 1.7 g of the intermediate.

c) 2-(4-(4-Aminophenyl)benzimidazole-4-carboxamide

35
Approximately 1 g of palladium on carbon (10%) were added to
1.7 g (5.7 mmol) of the intermediate 24b in 120 ml of
ethanol/acetic acid (5/1), and the entire mixture was
hydrogenated using hydrogen. The reaction mixture was then

40 filtered and the filtrate was concentrated under reduced
pressure. The residue was taken up in 70 ml of a mixture of
dimethylformamide and water (7/3). 2 g of Raney nickel were
then added and the entire mixture was heated at 100°C for
4 h. The reaction mixture was then filtered and the filtrate

45 was concentrated under reduced pressure. The resulting



“car boxani dP95®/4R300 [orr]H NVR (Dl err]-DVBO): [err] = 1.3(6H), 2.2(2H),
3.2(6H), 4.2(2H), 7.2(2H), 7.5(1H), 7.8-8.0(3H), 8.35(2H), 8.9(1H) and
10. 7(broad) ppm 40 Exanple 17

"1-(3- (N, N-Di et hyl ami no) prop- 1-yl )-2- (43(3- (N, N-di et hyl ani no) pr op-

1-yl oxy) phenyl )fsyiduel Wag odwspbndedbix setlida ¥nad Fillterddebff HvMNMR suction,
(D{err]-DVBO): Figa,rlrnl, T.4. gwfmz',ls&od&@(m 2.9-3.3(12H),  4.2(2H),
4.5(2H), 7.2(2 6( 1H) (3 3(1H), 45 8.4(1h), 8.9(1H) and.
11. O( br oad 41
Eranste sgal PR (té-?py?%ler&Fﬁtm@mq’fhylm&%ﬁféﬂyPys@ﬁ&l'?ﬁr}fazm e -
car boxam 8e x Z-miGEmle{-‘é-r?qI}hOle@@[ err]-DMBO): [err] = 1.3(1H),
1.7-2.0(5H), 3.0(2H), 3.5(4H), 5 4.5(2H), 7.2(2H), 7.3(1H), 7.7-8.0(3H),
8.2(2H, 8. 9(brpa1d 1806 mudf). BEDEREiniHRRedi ate EXAIRLA 198 (69 mmol)
1-(3- (Pyrr0|'d' —h@ﬁ iyl |3L6%r£f&éé%dag§Eéﬁ ahdind é rotdran
onxy)phenyI)benZ|ﬁ1ggz e 4-can ogan1

(Derr]- [msq % ¥
4.5(2H),1 9(2I4)lXt‘Pr§(W-ﬁ reiflsleffﬁb for 17Q8‘1@(-13P~§ el(eﬂﬂ)lre ml’gﬂ’(?(ebf"éﬁd)
10. 8(broad) ancbuhbeagbnbbubcqqm#ntrafbdbumﬂptereduced pressure and the
2-(4-(3-(N N B&Fhkyﬂlmhbyf@éﬁidm) pas ppuridiedy bpphebyigderii chiaaaiagraphy

4- car boxam de X, nidCethyl iégﬂﬂ%heagjméglle hase. This gave 1.9 g of the

1- (3-(N, N—Benz Ianlno)prop 1-yl)-2-(4-(3- (N N—benzylnethyl

am no) pr 1- onxy phenyl)ben2|n1dazole 4- carboxam de x 2 HC1l M5: nle =
575 (I\/[efg] e

2- (4- (3-(4- I\/Et MHNEe?&Z‘lWSQJyIf)p'rép312§}ox§/~)3dﬁghyl7b§\(z]1%r 7.5(1H),

azol e- 4- car boxahvi7d@ .2 (SHHCI8 . 3 (2HB; 94X 1H)388d( M9 (1H) ppExanple 23 30 _

2- (3-(2- (NN-Benzyl net hyl am no) et h- 1-yl oxy) - 4-ni trophenyl ) -

benzi m dazagl £3m$ gapboxam de [err]HHNMR (Dierr]-DMSO): [err] = 1.0(6H),

2.5-2. 8( ?(H) % 4( 4? g Zkg\incﬁne%(l-n%yrrol A -§((1% ghen;l )%e%z%&ghgz@iy 4 -c%g:ﬂsggzamﬂmn

35 Exa
CONH,

Cr\ oy
” = NH2

1.7 g (4 mmol) of the compound from Example 24 were dissolved in
70 ml of tetrahydrofuran and admixed with a solution of 0.38 g
(15.9 mmol) of lithium hydroxide in 25 ml of water. The entire

30 mixture was stirred at room temperature for 2 hours. The reaction
mixture was then neutralized using dilute hydrochloric acid and
the organic solvent was removed under reduced pressure. The
resulting precipitate was filtered off with suction and dried.
This gives 0.87 g of the product.

35
1H-NMR (D¢-DMSO). 8 = 4.4(2H), 7.0(NH) and 7.8-8.4(11H) ppm.

25

Example 26
2-(4-(3-Aminomethylpyrrol-l-yl)phenyl)benzimidazole~4-carboxamide
40 x 2 methanesulfonic acid

CONH,

N NH
»’@*N/\i(\ ® X 2CHSOMH
—
45 N

H



" 2- (4-(3- TrPPPﬂJﬁ&é@Phnldonethylpyrrol 1-yl ) phenyl ) benzi m dazol e-

4-carboxam de [err] 0050/ 49500
42 a) Ethyl 2-(4- nltrophenyl)ben2|n1dazo|e 4- car boxyl ate 1.5 ¢
(8.3 nmol ) of ethyl 2,3-dianm nobenzoagé and 1.1 nl of concentrat ed

acetic aci @.weqeoflitheobrodutt HOmTExahpletdmmak. dibsolved i g 110B Mol )
of 4-nitrobg ez&ﬁ;ﬂsﬂ%mdaﬁ&o&aﬁ%ww}é@ 39.5 ul1 of rﬁ&tﬂﬁeaam%mw&& hen

238;&?{?? ; 8 ewrlt% ge{n.ll.ocgquétler. Thesr%dg']u'} tggs me%élt 1 &r;&e?.lt%eh
rapidly ada'éah water afdy H?\Fs’ées"a]ﬁ&nﬁh§°%‘?ﬁ’1°lneWﬁ?xm‘?@’vﬁszegubgkﬁd%t ly
refluxed 51017 mgfef the predwes. The reaction solution was cooled to
50[err] C and 3 m of 32% strength hydrochloric acid were added. This
was lﬁo&m\m bxsepr of ul 2 depgss)se aad@piy 0% .af(18) $0f W07 (2hEP- dnd

of sodlun1§u?g Fﬁg%ﬁrate in 50 m of water, and the entire m xture
was stirre 15 mnutes. The reactlon 15 sol ution was poured
into ice-water and the resulting precipitate was filtered off with
suct i on.10TEZapple 1%t e was made al kal i ne using aqueous sodi um

bi car bonat @-$é+ (14 Dwmidazdlyl)phenydybenzimitiazoieat edéxbagamidet hyl acet ate.
The ethyl acetate phase was separated off, dried and concentrated
under reduced 20 pr essur@NHhj s gave 2.2 g of the internediate. b)
2-(4-(4- N|trophenyl)ben2|n1--zolﬁ 4- ca -ohydra2|de 1.7 mM (34 mol)
of hydrazine hydrate were fdded Ky ﬁk::T (6.7 mol) of the

i ntermedi®ate 24a in 25 ni - the entire m xture was
refluxed for 4 hours. The organii sol vent was subsequently renoved
under reduced pressure and the residue was partitioned between water
and ethyl aget gtRyl 2-(4-(1Thmi@idvllylgehenyE)ifindaidasobemacarbdxpli{te dri ed
and 30 concentrated under reduced pressure. The resulting residue

was theryglreat gdgwid Iy ehleh 80 agAl 9, SLALSADALoREL hna 0.7 nEUSE O™

grving [ Oconcentrated acetlc acid were dissolved in 13 ml of methanol.
1.24 g (7.2 mmol) of 4-imidazol-l-ylbenzaldehyde, dissolved
in 25 ml of methanol, were then added dropwise over a period
of 30 minutes. 1.4 g (7.2 mmol) of copper(II) acetate,

25 dissolved in 19 ml of warm water, were then rapidly added
dropwise, and the entire mixture was subsequently refluxed
for 20 minutes. The reaction solution was cooled to 50°C and
2.25 ml of 32% strength hydrochloric acid were added. This
was followed by careful dropwise addition of a solution of

30 2.13 g of sodium sulfide hydrate in 15 ml of water, and the
entire mixture was stirred for another 15 minutes. The
reaction solution was poured into ice-water and the resulting
precipitate was filtered off with suction. The filtrate was
made alkaline using aqueous sodium bicarbonate solution and

35 extracted repeatedly with ethyl acetate. The ethyl acetate
phase was separated off, dried and concentrated under reduced
pressure. This gave 1.7 g of the intermediate.

b) 2-(4-(1-Imidazolyl)phenyl)benzimidazole-4-carbohydrazide
40
5 ml of hydrazine hydrate were added to 1.6 g (5.0 mmol) of
the intermediate 27a in 30 ml of butanol, and the entire
mixture was refluxed for 8 hours. The reaction mixture was
then concentrated under reduced pressure and the residue was
45 partitioned between water and ethyl acetate. The ethyl



) cj 2-(4-(2—029{#8gﬁgnyl ) benzi m dazol e- 4- car boxam de 35 | Appr oxi mat el y

1 g of palladiumon carbon (10% were added to 1.7 g (5.7 mol ) of
the internediate 24b in 120 nm of et hanol /acetic acid (5/1), and the
‘entire mxture was hydr ogenat edSusi ng hydrogen. The reaction m xture

was then 40  acétatern@d aepatdwed idfif, alifi¥ydamdroABEiEtaddindderr educed

pressure. The reahebi® phasshak Ny g& vé0o M5 of oF Fh! Mielediate.
di met hyl f ormam de and water (7/3) g of Raney ni ckel Were t hen

added and the entire m xture.was heated at. 10 rLr] 4 h. The
reaction mt usé(ﬁangWaFPHH%nXﬁdeﬂM‘rq% e421‘5arb°xawégeconcentrat ed

under reduced pressure. The resulting 0050/ 49500
43 resi dappresinmteignies ¢ rofeRaaeyanitkall weredadddd wiot 0.58icgi on,
gl \(/l4n?31T5 ?I of¢ 1th%1qi&fit t-_hz| irﬂ:)ermedlateé?b in Figml of y
riflu
dazol e 4. Ca:a% éEﬁlgéH anEh )Vap%&”t 1 }’ d){:‘%é {¥%¢ readtion

1.8 g (6 9 nﬂD ure w heated at f%o urs. (élr%%g 1on|£§x u%gc and

2, 5- di m&Ghoxy- saf»t?laqf} Jd#&&&%@a&ﬁ%ﬁ@t ﬁy%’ilfaé'ter aMgadblared with a gk ©fidded
to 50 M of coweeets atawdingethe pusidictahd precirdtatendwt.uthisagavef | uxed
for 10 m nuteso.Tbeg oot ithe pradudte was subsequent |y concentrat ed

under reduced pﬁwr((bsaﬂdsd)hea = 7.2(88Yl yi, mglﬁﬁ,SIﬂuesV\@gefwrd f4l(§ﬁ by

silica gel chrg Egt (31 y u5| ng et hyI acetate as no phase. This
gave 1. 959 of Tt Pgﬂuct [err]H-NVMR (D[err]-DVBO) . [err] =
4. 3(2H), , 1. 35(1H) 7. 5(1H) 7.7-7.9(5H), 8.3(2H), 9.4(1H
and 9. 9(1H'?" ﬁ'ﬁ!n_i 28 Exanpl e 25 20 :

2- (- 4( 3- AmRnbéret hyindgderzolyl)phenyiehehs3 beidezoldatotarbbxaailiexaxi de [err]

7 g (4 meoh¢tidndsud feadpoadid f rom Exanpl e 24 were dissolved in 70 M
of tetrahydrofuran and adm xed with a solution of 0.38 g (15.9 mol ) of
i thi umydroxide in 25 nicoNHwater. The entire 30 m xture was stirred at
room tenperature for 2 hours. The reactlon m xture was then neutralized

usi ng dilute hydrochl ori i \and ofﬁam c solvent was renpved under
reduced pressure. The \¢| x 2CH,SO4H

N
H

25 Analogously to the procedure 26a, 50 mg of the compound from
Example 4 were converted into the bismethanesulfonate and
lyophilized. This gave 60 mg of the product.
lH-NMR (Dg-DMSO). & = 2.3(6H), 7.4(2H), 7.8-8.2(7H), 8.4(1H),
8.5(2H), 9.1(1H) and 9.8 (2H) ppm.

30
Example 29

2-(3-{3-Trif1uoroacetamidomethylpyrrol-l-yl)phenyl)benzimidazole—

4 -carboxamide
35

DO

a) Ethyl 2-(3-nitrophenyl)benzimidazole-~4-carboxylate
45



‘resulting PPEOVAOBAO was filtered off with suction and dried.  This gives
0.87 g of the product. 35 IHNWR (Dierr]-DVBO . [err] = 4.4(2H), 7.0(NH)
and 7.8-8.4(11H) ppm Exanpl e 26

"2-(4-(3-Anmi nonet hyl pyrrol - 1-yl ) phenyl 46enzi m dazol e- 4- car boxam de 40 x 2
met hanesul foni q, ecgd(iaernﬁdol) of etHiA5@/,49804minobenzoate and 3.1 ml of

fgtraho drlogug; ik %@ Eé{? E&Eﬁ@b@r§5cf¥‘@s%l¢eﬁs%vﬁﬁo Inno%fm of
il uted with 5™ 9“11% AR, %ﬁéék%%ﬁ%ﬁfﬁ@ diggBivey,
wat er and t he #ésh??ﬂﬂg#omﬂﬁwlwayefr FopReR i3dded gropwtpe ®VPT72BeT¥Oq he

product . [ ofr PO+ mivRtEB): ef r § - NSOROL]) epf |coPPRY4 ST b HCetatG( 2 Al sselvrdl H) |
7.2-8.4( 11H) aliﬁl 150 Guil (PSHyappwatek] msaeptiter? tapidly added dropwise,
2-(4-(1-1mdazg M%?Wﬂ:geﬂﬂ{ﬂ@mlseséb seqaay desiwidd for a)

acetic acid wefe? d‘FJss‘bq FOF°Eh ‘:"L%t acid were pdded, TH1S WaR,) )

of 4-inil®azol - fo}leeed Avdepyedul drepwisedaddition pf Q?qﬂutdpnrre h&rbld were
t hen added dr opti sediwersudfpéeimpdirate in 00 3 wifnwater, lantl ghé7e@timml ) of
copper (11) acepdkeurdwas stiis6d!fead anBtAlr N5 afinvees) W reavtion t hen

;g]p: SLZ dadded so utmgm égre@%twsce?&a{& ralnat Uhe if@smsctihaequent ly
50[err] C_and precj.p%g% mﬂ& ?1%?%%0{ (rag% § %&hgor%‘%safgﬁgkgge &asdd d.
This ~ 13  waBafg? nsyuemmuemp% % deerBandte 5°§8F6?’Po?f’%f 30
2.13 g of sodi etsatediaeppatedly Wwithsephybfacedase. Bhel eyl acetatentire
m xture was st phasel Wwaxy saparated HEfiyi dutied. ankheoncentratezhcinden sedutedon
was poured int gresSuril @higngatdies . [1eGULEI HBe interme@ifgd Pitate was filtered
off wwth suction. The filtrate was made al kal i ne usi ng aqueous

Zgg't g[“ebioTﬁr bogﬁg(/?:i :t"otglth%ply e AmidazSX AL RhFREA £ Y W th ethyl

(5.5 mol) of Zﬁhﬂ?ﬁ% At ?Bge%ﬁ*'ﬁ“ﬁ?c N éal@é%ooéogcent rated

4.8 g (96 mmol) of hydrazine hydrate were added to 6 g
(19.3 mmol) of the intermediate 29%a in 70 ml of ethanol, and
the entire mixture was refluxed for 3 hours. The reaction

25 mixture was subsequently poured into water and the resulting
precipitate was filtered off with suction. This gave 4.8 g of
the intermediate.

c) 2-(3-Aminophenyl)benzimidazole-4-carboxamide

30
0.5 g of palladium on carbon (10%) was added to 4.7 g
(15.8 mmol) of the intermediate 29b in 400 ml of ethanol, and
the entire reaction mixture was hydrogenated using hydrogen.
The reaction mixture was then filtered and concentrated under

35 reduced pressure. The residue was taken up in 100 ml of
dimethylformamide and then diluted with 70 ml of water. 10 g
of Raney nickel were then added, and the entire mixture was
heated at 90°C for 2 h. The mixture was subsequently filtered
and the filtrate was concentrated under reduced pressure. The

40 resulting residue was crystallized from ethyl acetate/ether,
giving 3.1 g of the product.

d) 2-(3-(3-Trifluoroacetamidomethylpyrrol-l-yl)phenyl)benz-
imidazole-4-carboxamide
45



‘phase was s@P30442%0Bff dried and concentrated under reduced

pressure. This gave 1.7 g of the internedi ate. b)
2-(4-(1-1mdazol yl') phenyl) benzi m dazol e- 4- car bohydr azi de 40 5 m of
hydrazi ne hydrate were added to 1.6 g4%.0 mmol) of the internediate

27a in 30 m of2 wtanel7 ansh ¥ e €Réi iftermediatli X9¢irharassr gf | uxed for 8
hours. The reac{id)@ Sy &e Vé’;ﬁ%-dlmethoﬁih-%’l 2R SRbF SRR alRdEthe £ %Ced
pressure and tg;/ ra %ofu“%—b% /e 8883(5 éot I_I%n%& Qgtg&%%n\@%gged@ tlchyl45

acetate. The e

acetate was sepfigre@ngsthe d?:‘r’@éfrﬁnﬂa%o‘?%’l‘t"?&t £or (frydinutes. The, pptige
pressure.5Thi s MKMTE, §8S gswsementhy erona¢inkrated under reduced pressure
2-(4-(1-1 m dazodnd )thleengsybeityy redadoé evab parthéiadilsie silica gel

Appr oxi mat el y ]cﬁidthBgE@§E§’dgﬂiﬁekh¥wﬁ6b11@d9ﬂa§@ &BA Acetate/mdthafoim®l )

of the interned | f or mam de/water (2/1),
and the entire ieactl hid ggé’emz 3 gr%fvt\ahse %Egtaé at 100[err]C for 8 hours.

The reacti on mM¥umée 10 4217 %Q then filtered and the filtrate was dil uted
with a |89 of wat er, causing the product to precipitate out. This
gave EXanipleqg306f t he product. [err]H-NVMR (D[err]-DVBO). [err] =
7.2(1H), 7.2 3H)(3-EmIndnd{titipyBrd{ 3yl )phenyl pivshAAmd Gakd1opmcatboxamfaanpl e
28 2-(4-(1-1mdazol yl) phenyl ) benzi m dazol e- 4- car boxam de X 2

met hanesul fonic acid [err] 25 Anal ogo e procedure 26a, 50 ng
of the Cﬂrrpound from Exanpl ¢ AH'_Y\ere convertfed i t he
bi smet hah®sul f onate and Iyoﬂ 2zed. Thi g gave 60 ng of the product.

[err]HNVR (Dlerr]-DMSO . [er
8.5(2H), 9.1(1H) and 9.8 (2
2-(3-(3-Trifluoroacetam done oY
4- car boxam de 35 [eHr]
20
2.3 g (5.4 mmol) of the compound from Example 29 were dissolved
in 100 ml of tetrahydrofuran and mixed with 0.26 g (10.8 mmol) of
lithium hydroxide, dissolved in 50 ml of water. The entire
mixture was stirred at room temperature for 2 hours. The mixture
25 was subsequently neutralized by addition of dilute hydrochloric
acid and the organic solvent was removed under reduced pressure.
The precipitate, which slowly crystallized out, was filtered off
with suction. This gave 0.61 g of the product.
1H-NMR (CF3COOD). & = 4.4(2H), 7.0(NH) and 7.8-8.4(11H) ppm.
30
Example 31
2-(4-(4-Methylpiperazin-1-yl)phenyl)benzimidazole~4-carboxamide

3(6H==7. 4(2H), 7.8-8.2(7H), 8.4(1H),
mpl e 29

phenyl ) benzi m dazol e-

CONH,
35
\ [
N  N—CH,
N ./
H

40 a) 4-(4-Methylpiperazin-l-yl)benzaldehyde

20 g (161 mmol) of 4-fluorobenzaldehyde, 48.4 g (483 mmol) of
l-methylpiperazine and 22.3 g (161 mmol) of potassium
carbonate were added to 50 ml of dimethylformamide, and the
45 mixture was heated at 130°C for 36 hours. The mixture was
subsequently concentrated under reduced pressure. The residue
was partitioned between ethyl acetate and 2 M hydrochloric



a) Ethyl 9988/#49BPQphenyl ) benzi i dazol e- 4- car boxyl ate 45

0050/ 49500 46 4.2 g (23 mmol ) of
ethyl 2, 3-di am nobenzoate and 3.1 m of concentrated acetic acid
were dissolved in 100 m of net48nol. 4.5 g (30 Mol ) of

4-ni trobenzal debyile, Thesaqu¥es phase whB d&fhrdteal ot L HadeBliRa 1 IRN
added dropw se Q¥&hg &dRiebh8sodium biggrﬁgnﬂé“éto‘??tigng 'fl{)il% pustioeel hase
copper (11) acetg;g,e:gérsd%@de‘gith e in 150 em 0 I mwat er, Eﬁere BES
rapi dly added dr opyse, LT Re2CR Y APt BPe REANdGHRBRSR Has,
refluxed for  SePara@a, A (driefh and.gengeptrasrdt pedenapducsriepressure.
50[err]C &nd This gave 4B.3%f9 whddet iatexdnddidtechl oric aci d were added.
This was 10 foll owed by careful dropwi se addition of a solution of 8.6
g of b odi iRy 15 W-fiad@s bk 13419 1 pBrd H6h M -vAf pHBAFT y eI mli ire

m xture was gt [ g%g (1QSQt her@tlg % nut es. ‘}ﬁépr eag{llbon Eﬁﬁzéjé"%l ution
was poured into ice-water and the resulting precipitate was filtered

off with_suction. The filtrate was 15 made al kal i ne using aqueous
sodi um bit@ar bonht® SdBuBi BRPEh®EL ethyl d-dieminobenroatedhapdvRid et hyl

acetate. The et hlfd.8&oepd)ecof the inphrmedime Sapwert atkawited Byi €k aldhod
concentrated unsrproeddaed 6a, giviRGES&fter phithisigaveod by 9ificd Rl

i ntermediate.  @diatodrésh t7.ePhesy! e palELdazol e- 4- car bohydr azi de

4.8 g (96 nmmol ) of hydrazine hydrate were agded to 6 g (19.3 mmol)
of the inter jate 299 jnh 70, M of efhanol, and . . the entire mxture
was refl Sée%y?g%ﬁéﬂéﬁaé‘awpﬁéﬁéﬂ‘b ~¥lo pheny |y henzimigazolentequent | y
poured into wat®Areohydragidesuyl ting precipitate was filtered off

wi th suction. This gave 4.8 g of t he internediate. c)

2- (3- Ani nophenysy) ez nethied dfe ptocadiax®p,de.39 g (3.7 mRo?) boPfeHeal | adi um
on carbon (10%imesmadsgce tO1wérd reat.%ted G1Pn S z):.n@;ﬁ %r]xjfdl}{]élq%”‘édbfte

29b in 489 mM qf,etha and e entire reactio
hydr ogenat ed“ug r?grpﬁyg‘(r}%%'en. The reaction mxture was then filtered

and concentrated under ) .
d) 2-(4-(4-Methylpiperazin-1-yl)phenyl)benzimidazole-4-

carboxamide

25 By the method of procedure 29c, the intermediate was treated
with Raney nickel, giving the product.

'H-NMR (Dg-DMSO). & = 2.25(3H), 2.6(4H), 3.2(4H), 7.0-8.1(9H)
and 9.5(1H) ppm.
30

Example 32

2-(3—(2—Trifluoroacetamidomethylpyrro1—l-yl)phenyl)benzimidazole-
4-carboxamide

35 /'/
N
N CF
sstoln o
0
N

H
40
The above compound was prepared analogously to Example 29 from
ethyl 2,3-diaminobenzoate, 3-nitrobenzaldehyde and
2,5-dimethoxy-2-(trifluoroacetamidomethyl)tetrahydrofuran.

45 !H-NMR (Dg-DMSO). 8 = 4.5(2H), 6.3(2H), 7.3-8.0(6H), 9.25(1H) and
9.8(1H) ppm.



-35 red ROSP/450ire. The residue was taken up in 100 nl of

di met hyl formam de and then diluted with 70 ml of water. 10 g of
Raney ni ckel were then added, and the entire m xture was heat ed at
‘90[err]C for 2 h. The m xture was subd48quently filtered and the
filtrate \/\qggag@mgegljrat ed under reduced pressure. The 40 resul ting

resi Sgg e rsx%ga%fmq,y&&em LI panGh FhéA Siiazole-4-car¥iokaitgas- 1 9 of

2-(3-(3-Tri £ uor oacet am donet hyl pyrrol - 1-yl ) phenyl ) benz-

i m dazol e- 4- car boxam de 45 0050/ 49 cHO
47 52.2 g (8.7 mmol) of #ﬁﬁintermei e 29c and 2.8 g (10.9
mrol ) of 2,5-di methoxy-3-(trifkosr

Dacet amNonet hyl ) - t et rahydr of ur an
were added to 75 ml of conce e acegts acid, and the m xture was
refluxed for 15 m nutes. The re m xture was subsequently
concentrated under reduced pressul and the resulting residue was
purified by silica gel chr ormat ogr aphy using the nobil e phase ethyl
acet at e/ Ht hanol (10/1). This gave 2.5 g of the product. VB:
me = 427 (Mecnbpye ddinpounBxeaplpred@red analogously to Example 29 from
2-(3- (3 Am th Y5 pyidniinobelik ot B-hhepabei£atehgdd - &md boxan de [err]

20 t%ttrrah f&fm{@q_gr,@g}@(@m 8e29 were dissol ved in
100 ni of t T th 042 1) l'i t hi um
hydr oxi de, é‘% % %820 IEI §§g¥gr J]“IB g gtﬁ?‘# ki %(Imzf u? 1%3 ‘stirred
at room %%r?pé'(éfllllre9f%‘rm2 ﬁBﬂr% PPB?rure 25 was subsequent|y
neutralized by addition of dilute hydrochloric acid and the organic

sol vent waExampieedld under reduced pressure. The precipitate, which

sl oW y crystglsli(zepy MiBendgIméthy Rinfthonbthyl) pyridd1sucyi phenhi)begave 0. 61 ¢

of the progb tdazolel«i"'%o&%ﬂ&ér]mtl [err] = 4.4(2H), 7.0(NH) and
7.8-8. 4( ppm 30 Exanpl e

2- (4- (4-Met hyl pi perazi n-1-yl ) phenyl )b?ﬁ/m\az | e-4- car boxam de [err]

x 2HCI

2%

25

Iz

2.0 g (6.0 mmol) of the compound from Example 33, 0.74 ¢
(6.0 mmol) of N-methylbenzylamine and 0.4 ml(6.0 mmol) of glacial

30 acetic acid were dissolved in 100 ml of ethanol. At room
temperature, 0.38 g (6.0 mmol) of sodium cyanoborohydride was
then added a little at a time, and the entire mixture was stirred
at room temperature for 16 h. The mixture was subsequently
diluted with aqueous sodium bicarbonate solution and extracted

35 with ethyl acetate. The organic phase was separated off, dried
and concentrated under reduced pressure. The residue was purified
by silica gel chromatography (mobile phase: ethyl
acetate/methanol = 10/1). The product obtained in this manner was
dissolved in acetone and admixed with isopropanolic hydrogen

40 chloride solution, and the product precipitated out and was
filtered off with suction. This gave 0.98 g of the product.

1H-NMR (Dg-DMSO). & = 2.6(3H), 4.1-4.5(4H), 6.6(1H), 7.3-8.0(13H),
8.2(1H), 8.6(1H), 9.1(1H) and 10.8(1H) ppm.
45



40 a) 4-(49%PH§’PEPBerazi n- 1-yl ) benzal dehyde 20 g (161 mml) of
4-fl uorobenzal dehyde, 48.4 g (483 mmol ) of 1- met hyl pi per azi ne and
22.3 g (161 mmol ) of potassium carbonate were added to 50 m of
di met hyl f or mami de, and the 45 m xt B@ was heated at 130[err]C for 36
hours. The BkXhple 38aS subsequent|ly concentrated under reduced

pressure. The;tes)( LELEq age M
P oeh Orig (366 %88%‘8?%%%M 1141 AR A§buRe I fddPh 28 &fom%g\ng

aci d. The aqueous phase was separat ed off<€zﬁ\g:de al kal i ne usi ng
aqueous sodi um bi carbonate sol gbn@n. This eous phase was
extracted3with ethyl acetate, and the orgahiC Hse was separ at ed
of f, dried and concentrated N;du' pressure. 5 This gave 48.7
g of the internedi ate. b) I

2-(4-(4-net hyl pi perazin-1-yl)p enyﬂ)ben2|nidazole- 4- car boxyl at e

10 1.5 g (8.3 mol) of ethyl 2,3-diam nobenzoate and 2.2 ¢

(10.8 nmmol ) of the interpmediate 8a were reacted by the nethod of

pr ocedur #964; 0 f \ing, M@l brofhdiher Fempewd Hyom ExaBpipe|32 was dissolved in
chromat ogr app§ ,mP .oF yavértdnd gdodued . withb 0666 g (23.4 mmol) of lithium

2- (4- (4- Vet hydyn¥iciedZ diisdoWedpiangb ) Weros Wadezol Thel-entire mifardeokudr azi de
By the met hgg; Ofeda@C 2d8h S diperhtdre Fdr3-90 MiRULed ThCorganic ddivBhEEdi ate
glb ver e reﬁ&% egub\@e Geﬁ%ﬂf}? rr[&ﬁledgil %&g r]e'd%&gdoﬁtar 4‘sure Eaplg a{eoq‘:gecs%%ﬁ,.i d)
-(4-(4- Vet é %H)er I N- %3/ en%( CﬁnZI m iio e-4-" cal'box ﬁ% 25
By the nePhBAUCAUHPHEERUR® JEE L AL hi AT TEYT oY Sy diduteiydrochlogiey,
Raney ni ckefcigy vihggrepelpinghprecipitate wasHijjrerqy off] vbNs@uctiopr] =
2.25(3H), 2Thisligave30253H) of7 the8piddidt. and 9.5(1H) ppm 30

Exanpl e 32

l1H-NMR (Dg-DMSO). & = 3.8(2H), 6.2(2H), 7.0(1H), 7.35(1H),
20 7.6-8.1(5H), 8.3(1H), 9.35(1H) and 9.5(1H) ppm.

Example 36
2-(4-(4-Methylpiperazin-1-yl)phenyl)benzimidazole-4-carboxamide
X 3 HC1
25
CONH,
N / \
N N  N—CH, x 3 Hcl
N /
30 H

0.25 g of the product from Example 31 was dissolved in 25 ml of
ethyl acetate/tetrahydrofuran (4/1) and admixed dropwise with
. ethereal hydrochloric acid. The resulting precipitate was treated
35 with acetone and filtered off with suction. This gave 0.25 g of
the product.

1H-NMR (Dg-DMSO). & = 2.75(3H), 3.1-3.4(4H), 4.0-4.4(4H),
40 11.5(broad) ppm.

Example 37
2-(4-(4-tert-Butyloxypiperazin-1-yl)phenyl)benzimidazole-4-~
carboxamide

45 H-NMR (Dg-DMSO). & = 1.4(9H), 3.3(4H), 3.5(4H), 7.2(1H), 7.3(1H),
7.7(1H), 7.75(1H), 7.8(1H), 8.2(2H), 9.4(1H) and 12.5 ppm.



2.(3-(2-Tri PPROI8288Pani donet hyl pyrrol - 1-yl ) phenyl ) benzi ni dazol e-
4- car boxam de [err] 40 The above conmpound was prepared anal ogously
to Exanple 29 from et hyl 2, 3-di am nobenzoate, 3-nitrobenzal dehyde and
2, 5-di met hoxy- 2- (trlfluoroacetan1donetmyl)tetrahydrofuran 45 [err] H NWR
(D[err] DI\/Bi'}amémm]s 4.5(2H), 6.3(2H), 7.3-8.0(6H), 9.25(1H) and
9. 8(1FD pp 9 Ao 9 Exanpl e
33 - rrh pyrrgéf} ﬁqgl] )"&?"Kl??"bezrf?}l%a g%%l% cfr(l:)gfglg?(%% de [err]
10 The ab (ﬁzgound was _prepar ed analogousu% to_Exa qP e_29 fron1 et hyl
2, 3-di ani no TRFat(@s-BH4$Q )t 8bBn3 =d Py d€2 anti ), 7.3(2H), 7.6(1RH)
5- di net BoXy9€8 r(b(ﬁ’}ﬂrroBu-TSGZﬁI)I'— 3~aanun|myadé.(broa.¢+ wR-(Derr] - DIVISO) :
rr] = 6.8(2H), 7 3-8.0(6H), 8.3(1H), 8.4(1H), 15 8.6(1H), 9.2(1H) and
8(1H) ppMEexam gpl e 34
(3-(3-(N, r A Z4- _

. E?b@’ é%gnxﬁé@ﬂ%%gxpm{l yPhriehyY ) BANAMILBERE- 4 -carb

m dazol e-4-c
oxamide x 2 HC

10 !H-NMR (D,0). & = 4.25(2H), 6.4(1H), 6.6(1H), 7.1(1H), 7.4(1H),
7.6(1H), 7.7-7.8(3H), 7.9(1H) and 8.0(1H) ppm.

2,
[e
. 9.
2-
i

Example 40
2-(4-(3-Formylpyrrol-l-yl)phenyl)benzimidazole-4-carboxamide

15 1H-NMR (Dg-DMSO). & = 6.7(1H), 7.3(1H), 7.7-8.0(7H), 8.4(2H),
9.4(1H), 9.8(1H) and 13.5(broad) ppm.

Example 41

2-(4-(3-(N,N-Benzylmethylaminomethyl)pyrrol-1l-yl)phenyl)benz-
20 imidazole-4-carboxamide x 2 HCl

MS: m/e = 435 (M‘).

Example 42

2~(4-(3~-(N,N-Diethylaminomethyl)pyrrol- 1-yl)phenyl)ben21m1dazole—
25 4-carboxamide x 2 HC1

lH-NMR (Dg-DMSO). & = 1.3(6H), 3.1(4H), 4.2(2H), 6.6(1H), 7.S5(1H),

7.75(14), 7.8-8.0(6H), 8.5(2H), 9.1(1H) and 10.4(1H) ppm.

Example 43

30 2-(4-(3-(4-Methylpiperazin-l-ylmethyl)pyrrol-l-yl)phenyl)benz-
imidazole-4-carboxamide
1H-NMR (Dg-DMSO). & = 2.1(3H), 2.2-2.5(8H), 3.35(2H), 6.2(1H),
7.3-8.0(7H), 8.3(2H) and 9.4(broad) ppm.

35 Example 44
2~(4~(3-(4-Benzylpiperazin~l-ylmethyl)pyrrol-1l-yl)phenyl)benz-
imidazole-4-carboxamide
1H-NMR (Dg~DMSO). & = 2.2-2.6(8H), 3.4(2H), 3.5(2H), 6.2(1H),
7.2-8.0(13H), 8.3(2H), 9.4(1H) and 13.4(broad) ppm.

40
Example 45
2-(4-(3-(Piperidin-1-ylmethyl)pyrrol-1-yl)phenyl)benzimidazole-~
4-carboxamide
1H-NMR (Dg-DMSO). & = 1.3-1.6(6H), 2.3(4H), 3.3(2H), 6.2(1H),

45 7.3-8.0(8H), 8.3(2H) and 9.4(broad) ppm.



2.0 g (6.0 ?r%?{‘z%?o?he conpound from Exanple 33, 0.74 g (6.0 mmol ) of

N- et hyl benzyl amine and 0.4 m (6.0 mol ) of glacial 30 acetic acid were

di ssolved in 100 mM of ethanol. At room tenperature, 0.38 g (6.0 nmol) of
"sodi um cyanobor ohydri de was then add®® a little at a time, and the entire
m Xt ure wasEsdmplecd6 at roomtenperature for 16 h. The m xture was
subsequent | y_(4Lid-Beadyypigeragiaousy systicnylhbens hnimizo1sa- saioxaiide 3

extracted 3p &figggkﬂy acetate. The organi c phase was separated off, dried

and concent dugced Jr. re resi Lifhied by
silica gel ! ‘re'%lb'{?s'( 'bi:{)‘@??ﬁéel:"%{]ﬁi))l' i‘ggg?ﬁia?/%gtzhghol = 10/1).
The produ®t 7 obt&iME&H) r n8tH(Z)mafntflBhand dils8HpxRad) RPRcet one and adni xed
wi th isopropanolic hydrogen 40 chloride solution, and the product

preci pit at egkangleand was filtered off with suction. This gave 0.98 g of
the producty_c,_ €k L%M?l%@iéii% L)pﬁxéfagi)b‘er?ziﬁn(i%h&olé-@: 4.5(4H),

6. 6(1H), 7.3-%50 130, .2(IH), 8.6(IH), 9.1(1H and 10.8(1H) ppm 45
0050/ 4950Q 72% 0% 50 Exargle 35

2- ( 3- ( 2- AR HEMRBh ¢ PeyRMS) - 123 7 )lp'ﬂé'rerP_Z bR A-d428) e- - oxAnt 6E) T err]

10 1.0 g (278L(RiDI,) 7e25{HY cAnpbaRb: {1 hlEandt &(2H) a3 4618k Gindegai-n 100
m of waterlytkcadin ppod. W th 0.56 g (23.4 mmol) of [ithium hydr oxi de,
dissolved in 20 mM of water. The entire m xture was stirred at room

te(rjrper at ur %}88}?1%04@ nut ez. t'rll'he organi c sol vent was subsequentlty Ir_em)\éed
under reduc res n res n ueou as neutralize
careful | Eu Th -(&"?ﬁg‘ §1§;%%Frr5@ﬁr'6?7gi I8 h%&igpg%%mrd}sz%ﬁ{e i‘%‘c\:ﬂ%%aoé‘laﬂ'ilfiﬁt e was
il tered of RN (QerRMEd - © = Aritd 3Gdvel oA €)g 615 (0 priodd8E) . 1h NVR
(D6- DVSO) . B-C=7334BHM) , 7 B-H(-2HRH) v. §(0G3H) , 79 34 ( 1) andpca . 613(bosd) , ppm.
8.3(1H), 9.35(1H) and 9.5(1H) ppm Exanpl e 36
2- (4- (4- Vet bwdnpRendzi n- 1-yl ) phenyl ) benzi m dazol e- 4- car boxamn de x 3 HA
20 2—(4-(4—hgﬁﬁlylpiperazin—1—yl)phenyl)benzimidazole-4-

carboxamide

lH-NMR (Dg-DMSO). & = 0.9(3H), 1.2-1.6(4H), 2.3(2H), 3.2-3.5(8H),

7.1(2H), 7.3(1H), 7.6-7.9(3H), 8.1(2H), 9.5(1H) and 13(broad)ppm.

25 Example 50
2-(4-(4-Diphenylmethylpiperazin-1l-yl)phenyl)benzimidazole-4-
carboxamide
1H-NMR (Dg-DMSO). & = 2.5(4H), 3.2(4H), 4.3(1H), 7.0-7.9(16H),
8.1(2H), 9.4(1H) and ca. 13(broad) ppm.

30
Example 51
2-(2-Methyl-4-piperazin-l-ylphenyl)benzimidazole-4-carboxamide 3
X [sic] HCl
MS: m/e = 335(M*).

35
Example 52
2-(3-Piperazin-l-ylphenyl)benzimidazole-4-carboxamide 3 x HC1l
[sic]
1H-NMR (Dg-DMSO). & = 3.2(4H), 3.6(2H), 7.2-7.6(3H), 7.7-8.0(4H),

40 8.9(broad) and 9.5(broad) ppm.

Example 53
2-(4-(4-Isopropylpiperazin-1-yl)phenyl)benzimidazole-4-
carboxamide

45 lH-NMR (Dg-DMSO). 8 = 1.0(6H), 2.7(4H), 2.8(1H), 3.3(4H), 7.1(2H),
7.2(1H), 7.5-7.9(3H), 8.05(2H), 9.4(1H) and 13(broad) ppm.



"30H 0. 230506#95-’98 product from Exanple 31 was dissolved in 25 m of
ethyl acetate/tetrahydrofuran (4/1) and adm xed dropw se with et her eal
hydrochl oric acid. The resulting precipitate was treated 35 with acetone
‘and filtered off with suction. This ga%® 0.25 g of t he product.

1H NWVR ( D6- @hﬁ@le854—275(3l-|) 3.1-3.4(4H), 4.0-4.4(4H, 725(2H),
7.5(1H, 7. 4-1(44119ert833£ x &r@ﬁﬁ&@l@&ﬂo;ﬂ!ﬁérﬁglﬁhf{kﬁﬂr&@ﬂ}l

Exanpl e 37 z 43433513 ,&jﬂ pera2|[ n-1-yl )phe?yl ) benzi En I(i)azol e- ? "
car boxam de er e 4 5(4
7.2(1H, 7. AR (D6 7L 9917”8(& ‘2@'2? Z{;H')' %‘33?5 3&%*”1'2 5
ppm 5 7036010504 - (3H), 8 5(1 ) and ca. 13(brogq) PP anpl e
38 2- (4- (Pi perazin-1- yI )phenyl )ben2| m dazol e- 4- car boxam de x 2 Hd
~[err] H-NVR gkhapid -58V50) . [err] 33(4H) ca 3.7(4H), 7.3(2H), 7.6(1H),

g (73 (g ?gﬁh%%%\‘%&%?‘ ée(?aZ:(ﬂnH)-) &fﬁn ﬁ%}e-4—c§§{ﬁ@&ﬁl§%§(%de y
d ) '
TR ST %Hv, ,e m;ga ) 6(145%&%1 5 e ptiee (ST}
b
1

2-(4-(3-Forpprmpyrrol - 1-yl )phenyl nzi m dazol e- 4- car boxam de 15 [err] H NWVR
(D6-DMBO) . [err] = 6.7(1H), 7.3( H) 7.7-8.0(7H), 8.4(2H, 9.4(1H),
9.8(1H) andgis3mpidrsead) ppm Exanpl e 41

2-(4-(3-(N, t -

[ dazol G, %g“@ﬁh@ﬂ@%“”—%>9¥b5%ml skt i S

2O R I e oy ok Y LR 50 DO - e,

4 1(2H), 7.1(2H), 7.3(1H), 7.7(1H), 7.75(1H), 7.8(1H), 8.1(2H),
9.4(1B) and 13.2(broad) ppm.

20 Example 57
2-(4-(3-Aminopyrroldin-l-yl)phenyl)benzimidazole-4-carboxamide x
2 HC1
MS: m/e = 321 (M*).

25 Example 58 .
2-(4-(4-Benzylhomopiperazin-1-yl)phenyl)benzimidazole-4-
carboxamide

Example 59
30 2-(4~(4-Methylhomopiperazin-l-yl)phenyl)benzimidazole-4-
carboxamide

Example 60
. 2-=(4-(4-Ethylhomopiperazin-1l-yl)phenyl)benzimidazole~4-
35 carboxamide

Example 61
2-(4~-(4-Isopropylhomopiperazin-l-yl)phenyl)benzimidazole-4-
carboxamide

40
Example 62
2-(4-(4-Butylhomopiperazin-1-yl)phenyl)benzimidazole-4-
carboxamide

45



25 4- car box2%P4 42590 ¢ [err]H-NVR (D{err]-DVBO) . [err] = 13&2:1)0

3.1(4H), 4.2(2H), 6.6(1H, 7.5(1H), 7.75(1H), 7.8-8.0(6H),
9.1(1H) and 10.4(1H ppm Exanpl e 43 30

2- (4- (3- (4- Met hyl pi perazin-1-yl met hyl )p4rrol - 1-yl ) phenyl ) benz-

I m dazol e- 4ggampbx 388 de [errTHHNVMR (Dlerr]-DMSO . [err] = 2.1(3H),

2. 2-2.5(8H) sydtR&ddos Q-Bﬁéﬁ?lbenz1&1§a§beJﬂibar§o§£ﬁkﬁeiand 9. 4(broad) ppm
35 Exanpl e X

2-(4-(3-(4- B nz erazi th rrrol -1-yl) phenyl)benz-

|m(da§olt(a 42 %03 °Q’3EF¥N:§$ (’%/)[2) % Iyl err] = 2.2-2.6(8H),

3.4(2H), §.5(2H), 6. 2(1H) 7.2-8. 0(13H) 8. 3(2H), 9.4(1H) and

13. 4(broad) ppnmatigoom temprpaturkh, a solution of 200 g (1.11 mol) of ethyl

2- (4- (3- (Pi peri dj p=dianlindbaukoave rigl 1508 aphenyl-baearsiwaz ¢heeful

4- car boxam de ad&tﬂé& %1@%4 BLET e z.ui@rk%lii té‘?‘rdl%e 1§(|E|Lre2w§s(: 4H),

gog(()/zZ%SOS 2( 1H}1ea€e5d at 1%09 8 r 1§ ﬁ ur %e g grvggﬁgﬁgﬁgua%tly

2- (4- (4- BOnzy| pFpRFeptnrtedy 9 phdhiirdnefizite depddmes - Bhipsedmtdenavas x [sic]

HC [ er r] H NsFoy¥ XY @dd]edDﬂtB@wm{eertp] a=s@spEnsipn df 24kkddt, 2005¢ 268 ,Raney

7.2(2H), 5 7.4nBckdDHn 580242 H)E w&teelkhdaand)olms(abrm@thgnmbmamd&xawpl e

47 2-(4-(4- Oypd ohetdrai 8% %a&eh ) PHeI lebbenzididaz lege copling

car boxam de 10 ggcr'] lﬂhﬁ"\/gﬁg%l ‘L};Q? %E)th% %]( (tlo 9 4(1H)

3. g(g;P’ 1% ig%b o c nt nde F d : %; The ‘r ltlng 01 'was

2 (4- (4- Et hyl puﬁ’e?%&%"ﬁdllvl ?%éﬂyl#b@ﬁ‘ihﬁ%ﬂa?@ﬂea@mk%ﬁ%mm déethyll H NVR

(D err]-DVBO) . ¢they. The pretdpitate( wep  sehaadel, off HntHithe fiTtihte 3asH),

7.6-7.9(2H), 8.c&¢dntratddlifaiand acsoldBidn @FdxhppfesultingXaiP! £n 49 20

2 (4-(4- n-Buty| péanil Gad; vhiddienuel benzidii daaobes ydrgaggboxam de

[err]|+-NyB (E{e%ﬁioﬂggggksoéfgﬂandl Tﬁéaé?ecfkl%a%e éhg§’forme Z6h 'cooling

3.2-3 was filtered off with suction, suspended in diethyl ether and
filtered off with suction again. This gave 172.2 g of the
product.

25 b) 2-Phenylbenzimidazole-4-carboxamide

At room temperature, 1.68 g (7.5 mmol) of the product from 1b
were added to a solution of 0.84 g (15 mmol) of potassium
hydroxide powder in 100 ml of ethanol. After 5 minutes,

30 1.35 g (22.5 mmol) of glacial acetic acid were added, and a
solution of 1 g (9.38 mmol) of benzaldehyde in 20 ml of
ethanol was added dropwise over a period of 30 minutes. A
solution of 2.59 g (12.97 mmol) of copper(II) acetate in
20 ml of dist. water was then rapidly added dropwise. The

35 mixture was refluxed for 2 hours. The batch was poured into
water, made alkaline using concentrated ammonia solution and
extracted with ethyl acetate. The organic phase was washed
with water and, with addition of activated carbon, dried over
magnesium sulfate and concentrated under reduced pressure.

40 The resinous residue was triturated with diethyl ether, and
the crystals that separated off were washed with diethyl
ether and dried under reduced pressure. This gave 1.5 g of
the product.

45



7.1(2H), 7.§P§W49§°8 7.9(3H, 8.1(2H, 9. 5(1H) and 3(b oad) ppm 25—

Exanpl e 50 2- (4- (4- D phenyl net hyl pi perazi n- n benzi m dazol e- 4-
car boxani de [err]H-NMR (D err]-DVSO) . [err] = 2 5 Ilil'h IE(lH)
7.0-7.9(16H), 8.1(2H), 9.4(1H) and ¥&. 13(broad)
2- (2- Met hyl - 4- pi per azi n-1-yl phenyl ) benzi m dazol e- 4- car boxam de 3 X [sic]
HC M5 #hectmigao( M) . 35 Exanpl e 52
2- ( 3- Pi perazi n-1-yl phenyl ) benzi m dazol e- 4- carboxam de 3 x HC [ sic]
[err]H—NI\/R D[err DVEO) 4 6(2H), 7.2-7.6(3H),

8. 0(4H) ; -40 a‘l d?‘L- ﬁb‘l ?‘é 50‘5 g‘%ﬁ Exanpl e 53
2 (4 (4 I §opropy| pi per azi n- 1-yl )phenyl )ben2| m dazol e- 4- car boxam de 45

2.8(1H), 3.3(4H,

[err]H-Nl\/R(D[err] DI\/BO) perr] = 1.0(6H, 2.7(4H),
Bnd 13(broad) ppm

7.1(2H), 7.2(1H),R%.5-7)19(3H), 8.05(2H), 9.R$(1H)
0050/ 49500 NH,
2-(4-(4-tert-Butyl ox onyl hom)pl perazin-1-y
benzi m dazol e- 4- car bo ofed [err]H-NMR (D[ e MOk [err] =
1.1-1.3(8M), 1.9(2H), #3.9(8H), 6.9(2H), 5 7I2(AH) R 7.7-7.9(3H),
8.0(2H), 9.5(1H) and cA. broad) ppm Exa
2- (4- (Honopi per azi n- fyl) p | ) benzi m dazol e- 4-car ] C

(D6-DVMBO). [err] = 2.1(2H) (2H) 3.2(2H), 3.7( ¢ .9(2H), 10 7.0(2H),
7.5(1H), 7.8-8.0(3H), 8.2( , d ppm

Exanpl e g (Ra)x ]

2-(4-(4-3 I peridin-1-yl 5 pi peri di n- 1-yl ) phenyl ) benzi m %ol e- 4- 15

car boxam de [err]HNVMR (D[err]-DVBO) . [err] = 1.7-1.9(8H), 2.2(2H),
2.8-2.9(3H), 3.38mich 4 1(2H), 7.1(2H), 7.3(1H), 7.7(1H), 7.75(1H,

dep  1H NWR

7.8(1H), 8.1(2H), ' 9.4(1H) and 13.2(broad) ppm 20 Exanple 57
2- (4- (13- Ami nopyrr ol gé mykndgkRl EBYandMaZ kil demst Lrche8aE POARLREL, Xt also
20 being possible for one C atom of the alkyl radical to

carry OR!l or a group R5, where
Rl is hydrogen or C;-C4-alkyl, and

R2 is hydrogen, chlorine, bromine, iodine, fluorine, CFj3,

25 nitro, NHCOR2?1, NR22R230H, 0-C;-Cs-alkyl,
0-C;-Cs-alkylphenyl, NH,, phenyl, it alsc being possible
for the phenyl rings to be substituted by at most two
radicals R24, and R2! and R22 independently of one another
are hydrogen or C;-Cs-alkyl and R23 is hydrogen,

30 C;-C4-alkyl or phenyl, and R2?%4 is OH, C;-Cg¢-alkyl,
0-C1-C4-alkyl, chlorine, bromine, iodine, fluorine, CFs,
nitro, NH;, and

X may be 0, 1 or 2 and
35
R3 is -D-(Fl)p-(E)q-(F2)r -G, where p, q and r may not
simultaneously be 0, or is -E-(D)y-(F2)g-(G)v, it also
being possible for the radical E to be substituted by one
or two radicals A, or R3 is B and
40
R4 is hydrogen, chlorine, fluorine, bromine, iodine,
branched and unbranched C;-Cg-alkyl, OH, nitro, CFi3, CN,
NR41R42, NH-CO-R43, 0-C;-Cs4-alkyl, where
R4l and R4? independently of one another are hydrogen or
45 C;-Cs4-alkyl and

This Sheet Has Been Replaced

I IIIIII M s

_ REPLACED




[ 00 49
205! 4 comoy roron ner e h1- 20y ovanet oot o HINBIN AN R s e
Exanpl e 59 30 2-(4-(4-Methyl honopi peraSZén 1-yl) phényt) benZf msdazol e- 4-

car boxam de Exanpl e 60

2- (4- (4- Et hyl honopi p&¥ ais rhydndgepheoyddbankyly dnzalcakkeylpheaql bexan de
Exanpl e 61 2-(4-(4-1 ?Méggylalﬂgnnpi perazi n-1-yl ) phenyl ) benzi m dazol e- 4-
car boxam de 40 Exanpl e

2-(4-(4-Butyl hOITDpI peré a2| ey 1 yl ) phenyl ) benzi m dazol e- car boxam de 45
0050/ 49500 54 Exarrpl e 63 Synt hesi s
of 2-phenyl benzi ni dazol e- 4- car boxani de a) 2,3-Di am nobenzam de x 2
hydrochloride B  is phenAfl,r dmiddzaiper pyurele A dophene, gfyriding, (1. 11

ol )for | et hyl pyrﬁni%ﬁlle?rrpﬂm@@t,e YPadHR) 'ﬂﬁrﬁﬁ letidzanel, was
careful ly X84 X e was
heated at 100[err]C ?6 151‘@h0u¥1§9911h'31n% E%ﬂé\/\g%dlgﬁbsgg%@]%oag%g HL add
concentrated to a third of its volume. This solution was sl ow y

added dr 3fwi se Fo alS B RdroRfol thSurasber ptamsraptyalso bemgnpewrbllen
500 M of water andfax)Gmenicagbonliatwmhplff bheaehalg to carry amh@Hnpxt ure was

heat ed at 100][ er r] Gofey-C3-atkyls gréfipeandool i ng to 10[err] C, the
catal yst was renoved and the filtrate was 15 concentrat ed under reduced
pressure. The rf5U|£érEJéﬂa1n“@§ ik ko £ cafbss Uesrd 'QtEQE)Jﬂ 3h nﬁé and
adm xed %th di et hylgor on hg g em%{tat’ se ara?
the filtfate was Sﬁfg?ﬂ ra&'t°§'d° léloltﬁt??ﬁ“b o Q8 PEsuI ti ng
oil in net h%Tﬁﬁ‘cﬂia%,kX}nGé'PuPeﬂfg admi xed wi th hydrogen 20
chl ori de/i sopropanol. The precipitate that formed on cooling was
filtered off wph smey iben0 sdspedided in diethyl ether and filtered
off wwth suction again. This gave 172.2 g of the

20 q may be 0 or 1, and

r may be 0 or 1 and

s may be 0 or 1 and

25
u may be 0 or 1 and
v may be 0 or 1
30 G may be NR3R32 or
RS2 51
R Rez /—T‘\
o G O O
35
Rs2
Rs! RS2 ,
//>ﬁ / 5 N' o
NG N—_ N \__/
40
and
R31 is hydrogen or branched and unbranched C;-Cg-alkyl,
(CHz)¢-K and
45

R32 is hydrogen, branched and unbranched C;-Cg-alkyl, phenyl,



“product . 2%0%?/4%5%enyl benzi ni dazol e- 4- car boxani de At—room
tenperature, 1.68 g (7.5 mmol) of the product fromlb were added to

a solution of 0.84 g (15 nmol) of potassi um hﬂM'ﬂﬂ"W”ﬂMl”mloo
m  of ethanol. After 5 minutes, 30 571.35 g (22.5 L etic

acid were added, and@ solution of 1 g (9.38 muol) of |‘beﬁ'zalsde}’lyde
in 20 mM of etjhanol was added dropw se over a period of 30 m nutes.
A sol ution of .52 g »( £805RP3 mmol §=Nf-Rédp pIO-NHER>he et §E8) +WHR53. 20
m of dist. water was tR&h rapi dly added dropw se. The 35 m xture was
refluxed for 2 hours. The batch was poured into wat er, made al kal i ne
usi ng conBentrat ed Hmyddch sol uti on and extracted with ethyl

acetate. The organi c phase was washed with water and, with addition
of activated car borgrs3dpif b \HHanched or RBHEAEREA VUT,ate- A0k 1G0pRERYT At ed

under reduced pressyre 4q o um%nepgapﬁlg.twsﬂg%egmftmfg AL th

e washed with

di ethyl ether, and crysi-al. separ ated of f r

di et hyl et hecrasfn(?fd&l e&nanger 1?‘888%%%""%%358 r 87C HER§EVRMY . 5 g of

t he prodﬁet. 45 hydrogepoef), s §o-Cs-alkyl radical may be substituted by 55
W claim 1. A gunpdubbe ofollewinhgr nedicdlsgr OBy O -€ardlkyl,

I n which cyclohexyl, cyclopentyl, tetrahydronaphthyl, cyclopropyl,

cyclobutyl, cycloheptyl, naphthyl and phenyl, it also
being possible for the carbocycles of the radicals RS2
15 and R33 independently of one another to carry one or two
of the following radicals: branched or unbranched
C;~C¢~-alkyl, branched or unbranched 0-C;-C;-alkyl, OH,
F, Cl, Br, I, CF3;, NO;, NH;, CN, COOH, COOC;-Cs~alkyl,
C1-Cs-alkylamino, CClz, C;-Cy4-dialkylamino, S0,-C;-Cy-
20 alkyl, SO;phenyl, CONH;, CONH-C;-Cs-alkyl, CONHphenyl,
CONH-C;-C4-alkylphenyl, NHSO,-C;-Cz-alkyl, NHSO;phenyl,
S—Cl—C4—alkyl,
0] 0

2 A A

—0 C;-C4-alkyl,—o0
CHO, CH~0-C;-Csz-alkyl, -CH,0-C;~-Cy-alkylphenyl, -CH,O0H,
-S80-C;-C4-alkyl, -S0-C;-Csz-alkylphenyl, -SO,NH,, -SO,NH~
C1-C4-alkyl

30 and two radicals form a bridge -0-(CH;);,62-O-,

C¢-Cs-alkylphenyl,

B may be

R7 R? R7
R7
35 < §: <? ; / k \
RS R®
R7
R? R7
40 ' N/ ‘ \o
N N
"R N
and

45



RL is hydr gé)érqlﬂrsgr?ched and unbranched ([ er it also 20
bei ng possible for one C atom of the alkyl ralj;iﬂﬁ'm!“)!]“ﬁ{“m I“I carry
OR[err] or a group R5, where en er
Clerr]-Cerr]-al kyl, and R2 b8 hydrogen chlorine, bromne, -
i odi ne, fluorina, Chhgrié, hydfrogen, chloxiikel, Obrbﬂdmhod&'ﬁ’éﬁrfilﬁ{ﬁhélm
O err]-Cerr]-al kigh,, nJ.tro, OH, 0Q1CE§15]lkfﬁ epLt; -aé4K)§|l INHg
phenyl, it also bei 99 cho}ﬁ-?d bl unbranched ;= aq l%% P &G'y ?&Qéﬁ%y ére

subst i t ut ed by at nD , an’d

i ndependent |y of on8adét REfrogen, 01“04“%]‘3 h%r%‘b%ﬁ’lo

Clerr]-d&r]-alkyl and R23 is hydrogen, 30 C[err] Cerr]-al kyl or
phenyl, and R24RPL @kl h¥dmygen, CLCe+Q¢l-adkity) , (CH2)¢~K and

Oderr]-Cerr]-al kyI chl ori ne, brom’ne i odi ne, fluorine, CF3,

nitro, NH err] g2 err] is
_D(F[err])[errr(Ei's I@Fd og{e]l;[ fﬁ 00 8 g&—R% ahc—N)rlrzaB[S/ not

si mul t aneously be 07 =C 'mf C( elr)F}q?FerqI] (G)[err] it also

bei ng podible for the radical E to be substituted by one or
two radicals A Ri¥hdisfhydrogen EndCi-Cudaigrleandyrrol e, 40

pyridine, pyrimdine, piperazine, pyrazine, pyrrolidine or
piperidine, or R issBoand,3,4 ang R4 is hydrogen, chlorine, fluorine,
brom ne, i odine, "branched and unbranched Cerr]-Cerr]-alkyl,

CH, nitr CF3 CN 45 err NH CO- R err
oYe| err] err] Kal k&z deWhich '?Lay C]aR‘[‘Fiﬁl af?ﬂftRI’Z°R%6‘?-:"pflean‘tfeﬁt'l ¥Sof one
anot her” are hydr ogeNRgRk2 (Where Rkl and R¥Zeprq -ay deffined kfor &4y and R42

AVENDED SEET réspEti9809) , NH-C;~-C4-alkylphenyl, pyrrolidine, 56
Rlerr] is hydrogen, pfieriding] e1}3,;5)étet rhpdrdpyeliaint ; ahdognegnyl or
phenyl, and trﬁiydx‘oﬁzgpﬂ'ie, piperazine, . IE. R sy PREY lpe | M dazol e,

furan, thrazol rrordr

pyrrole, jphi Ophene’sxﬂyéﬂﬂ'utgd . BY,an alkyl rQXJ. |’|e ! péi&c&?[:;gz'cge pyr azi ne,
trihydr oazepi ne andmwlperaﬁine'l §"‘H‘°Bh§% F¥50) beo sEbetieda PEnaR 31k¥d so

bei ng possi bl e radical Citfe-@d&vytardasth atom of the chain to carry an OH
or Oderr]-Cerr]-alkyl group and
R> may be hydrogen, C;-Cg-alkyl, NR7R? and
25
R? R?
R? R? +
QGO O
30
R7
R? R? ’
N S N' o
35 e

and

R’ is hydrogen, C;-Cg-alkyl, C;-Cy-alkylphenyl, phenyl, it
40 also being possible for the rings to be substituted by up
to two radicals R71, and

R71 is OH, C;-Cg-alkyl, O-C;-Cy-alkyl, chlorine, bromine,
iodine, fluorine, CF3, nitro, NH,, and
45



L e by on it v Cooentes e 4 2t so HINHIMREAFAE]

O derr]-Cerr]-al kyl group and p may be 0%or® 1%and 20 *
may be 0 or 1, and r may be58 or 1 and s my be 0 or
1 and 25 R8U isnmhAydbmsgeh,0C;4Caadkyl, phenyly, C;fAGy~adl&kylpbenyl, 3¢ G

may be NRS1R52 or also being possiblé €fdd the rlnT to be substitutdd ® lipl S

hydr ogen or branched_.a edsiC Cerr]-alkyl,
(CH2)t-K and 45 to Qgggﬂgi%ﬁﬁgrgzgngagranched and unbranched
C[err] C[err] alkyl phenyl , 0050/ 49500
ig OH, C1-Ce-alkyl, O-CerG4-alkyl, ciorippRr] BFepine, (C=N)
R[ err], CO NHR][ er npfiln¢Cﬂu)or1NblR[@F:r,] nitro, NH;, and R53 5
i n which R53 may be branched or unbranched
C}(q:err] Clerr] al kyk, hpPaesYdn, COCH3, co-o-cl-éhiiﬁEQfd é&tﬁ%”bﬁfgﬁéﬁaé
Qerr]-(err]-alkyl %QS?Xkché’H‘%r -% -rLl ?. it being p05518f§efor oRLaerr]tv%nd
Rierr] independent| dThEr one’

%y drogens of the C1-C5—a1kyl radical to be substituted in
each case by one of the following radicals: OH,
0-C;-C4-alkyl and phenyl, and for the phenyl ring also to
carry one or two of the following radicals: iodine,
chlorine, bromine, fluorine, branched and unbranched

15 C1-Cg-alkyl, nitro, amino, C;-Cy4-alkylamino,
C;-C4~-dialkylamino, OH, 0-C;-Cs-alkyl, CN, CFs3,
50,-C;-Cs-alkyl,

and the tautomeric forms, possible enantiomeric and
20 diastereomeric forms thereof, the prodrugs thereof and

pharmacologically tolerated salts.

2. A compound of the formula I or II as claimed in claim 1 in

which
25
Rl is hydrogen, branched and unbranched C;~Cg-alkyl, it also
being possible for one C atom of the alkyl radical to
carry ORl! or a group R3, where
30 Rll is hydrogen or C;-Cs-alkyl, and
R?2 is hydrogen, chlorine, fluorine, bromine, iodine,
branched and unbranched C;-Cg-alkyl, nitro, CF3, CN,
NR21R22, NH-CO-R23, OR2l, where
35
R?1 and R?2 are, independently of one another, hydrogen or
C1-C4~alkyl, and
R23 are [sic] hydrogen, C;-Cs-alkyl or phenyl, and
40

R3 is -0-(CH;)o-(CHR3!),-(CH;)n~R5, where
R31 is hydrogen, C;-C4-alkyl, OH and 0O-C;-Cg-alkyl,

45 m,0 is [sic], independently of one another, 0, 1 or 2, and



10 °°5H§&?888n of the (ferr]-Cferr]-alkyl radical my be

substituted by one of the follow ng radi c—&lrs——gzL_____
Oderr]-derr]-al kyl, cycl ohexyl , cyclop

t et rahydr onapht hyl , cycl opropyl, 60 cycl obut mﬁm;"ml,”m
napht hyl and phenyl jsil, @&,53 or 4, and bei ng possi bl &

carbocycles of the radicals R52 15 and R53 |ndependently of one
another to carry,ongg O'Z,"i II h icals:
branched or unbif(anc y&%en' bramh: and %ﬁ& % 8 ed or
unbranched O C[err]€ %’f;}e'ap g;?n‘ﬁ-l, orine, nitro, gy ’89' ,' CFlerr],
NOerr], RHerr], e¥here err] - al kyl ,

Cerr]- C[err] alkylamno Clferr], (err]-Cerr]- dialkylam'no
Sgerr]-derr]-fieank- RQAO are, mdependalnkyiz oW bhebgey) hydebbERT 64 .
CONH-Cerr]-Cerr]- @J{ Rhany!

CONH-Cferr]-Cerr]- kyI pheny1 NHSCIerr] C[e]rr]lf[farr] alléyl

NHS( err] phenyl r]-Clerr]-al ky 2

[errq]C err]y ®%er 27e disdgl, C['e%"]a kyl oz ®henyil: RRRr] - al kyl phenyl ,

CHO, CHerr]-O(Cerr]-Cerr]-alkyl, -CHerr]OCerr]-Cerr]-al kyl phenyl,

-CH err] OH, R5 is NRS5IR52S0rChne rdf— Eher £b1bbwilg radicals
-SO-derr]-Cerr]-al kyl phenyl, -SOerr]NHerr], -S( err] NH
Cerr]-Cerr]-al kyl R%2 and two,®adi cal s 8 m a bridge
-0 (CHegl)[err]- O N B peNBY J [err]
R7 45 095d/ 49500
58 A may be hydrogen, chlorine, brom ne, iodine, fluorine,
CF[err], nitro, OH O(derr]-Cerr]-alkyl, Oderr]-Cerr]-al kyl phenyl,
NH2, ,bfﬁ|nched ang—snbr an d Jerr]-Cerr]-alkyl, CN,
NH CO-Rerr], whene | N\_/OR[e Rfydrogen, Cerr]-(err]-alkyl
phenyl apg _ \/ ~R®

where

R51 is hydrogen and branched and unbranched C;-Cg-alkyl, and

25 R52 [lacuna] hydrogen, branched and unbranched C;-Cg-alkyl,
phenyl,
0

//ﬂ\\ s ° -SO;R33, in which
R ;

30

R33 is branched or unbranched 0-C;-Cg-~alkyl, phenyl,
branched or unbranched C;-C;-alkyl-phenyl,
where one hydrogen in the C;-Cg~alkyl radical in R52 and

35 R53 can, independently of one another, be substituted by
one of the following radicals: OH, 0-C;-Cs-alkyl, .
cyclohexyl, cyclopentyl, tetrahydronaphthyl, cyclopropyl,
cyclobutyl, cycloheptyl, naphthyl and phenyl, where the
carbocycles of the R52 and R33 radicals may also,

40 independently of one another, carry one or two of the
following radicals: branched or unbranched C;-Cg-alkyl,
branched or unbranched 0-C;-C;-alkyl, OH, F, Cl, Br, I,
CF3, NO;, NH;, CN, COOH, COOC;-Cs-alkyl, C;-Cs-alkylamino,
CCl3, C;-C4-dialkylamino, S0,-C;-Cs-alkyl, SOz;phenyl,

45 CONHz, CONH-C;~C4-alkyl, CONHphenyl,
CONH-C;-C4~alkyl-phenyl, NHSO,-C;-Cs4-alkyl, NHSO,phenyl,
S-C1-C4-alkyl,

or



5 RO9350/4959R dr ogen, [err]-Cerr]-al kyl, (CH2)t-K and
R32 is hydrogen, (err]-Cerr]-alkyl, -CORerr], SQerr]-Rerrj;—————

-(C=N) - R8, -CO-NHR8, -CO OR8 and - (C—N) NHR[e
R33 is hydrogen and Jerr]-Jerr]-al kybland ﬁ’ ! MM”H"’
15 K is phenyl whiclpmay carry at nostgtwo radi cals R g i

NR{err]R{err] (where Rkl jand Rk2 are as def Ined for R41 and R42
respectively), NHClerr |;IEJ err]-al kyI phenyl] rroI i di ne,
pi peridine, 1,25 6 T&Tahyft K¥he—Ror ph g-Fe-alkyl-phenyl,
trlhydroazeplne pi perazi ne, which may al so be 20 substituted by
an al kyl radi cal (] EEP} @Eza'Pr'FlaFF‘ikﬂlkYénd-CHzO-Cl-CralthtPhﬁﬁYLlera@Hzﬂﬁ,
whi ch may al so be suBotCi-edlhyl anr-S@-Ry+Cs-alkyl-phenyl,r adosnH,,
Cerr]-Cerr]-al kyl ~sesh-c,-c4-alky® may be hydr ogen, ([er r] d ﬁr (rj] al kyl ,
NR7R9 and 25 [err] : I s hydrogen,
and two radicals form lapﬁgﬁgﬁ'@ p%en)l/{IZ)l Izt b

Cerr]-err]-alkyl, (err]-(err[-alky
bei ng possi bl e for t he rings to be substituted by up to two

radi cal s ¥71, a@gd the tau"’R{“%F%‘f fogrmgpogpible e@[aéFF-?m%Jﬁ/land _
O (lerr]-d err] dahktereapierdri fiormprtderaef, the prodrugsidwimesf,f hodr i ne,

CF3, nitro, NH2po&sib¥b physiolo@irtd1/140800erated salts.

al so

59 R8 is hydrogen, Cferr]-C[err]-alkyl, phenyl,
Jerr]-Jer %].'ahké!&ﬂ‘&ﬁmé of' the formula I or IT as claimed in claim 1
15 in which

Rl is hydrogen, branched and unbranched C;-Cg-alkyl, it also
being possible for one C atom of the alkyl radical to
carry OR!l or a group R5, where

20
R1l is hydrogen or C;~Cs4-alkyl, and
R2 is hydrogen, chlorine, fluorine, bromine, iodine,
branched and unbranched C;-Cg-alkyl, nitro, CF;, CN,
25 NR21R22, NH-CO-R23, OR2l, where
R21 and R22 independently of one another are hydrogen
or C;-Cs-alkyl and
R23 is hydrogen, C;-Cs-alkyl or phenyl, and
30
R3 is
(CH2)1 2
- \__/
:s \ﬁk
Rt Rs1

and
R3! is hydrogen, CHO and ~(CHj)o-(CHR32),-(CHy),-R5, where
40 R32 is hydrogen, C;-Cs-alkyl, OH and 0-C;-C4-alkyl,
m,0 independently of one another are 0, 1 or 2 and
n is 1, 2, 3 or 4, and

R¢ is hydrogen, branched and unbranched C1-Cg-alkyl,
45 chlorine, bromine, fluorine, nitro, cyano, NR41R42,
NH-CO-R%3, OR41, where
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Oderr]-Cerr]-alkyl, chlorine, brom ne, ¢t ne, M ueri me
CFHerr], nitro, NH err], and 6® is hydrogen, COCH[err]

CO O (err]-(err]-mikyand @@ZFinddpendehelly a6€l one another areu hbdaﬁgéle(br
Clerr]-Cferr]-alkyl, itcheingy nlale for one or two 10

hydr ogens of the q§[3r] (IEII_E\l}\n 8 gbgﬂﬁ_‘%nge substituted in
OW ng-ra

each case by one of the

O Cerr]-Clerr]-alkyl and phenyl, and for the phenyl ring also to

carry oneSor twe® of 13 HERSERYY owi ane refiithel sadiepfsdelow chl ori ne,
brom ne, fluorine, branched and unbranched 15

Cerr]-Cerr]-alkyl, nltrﬁ)s; amino, Clerr]-Gperr]- alk R no,

Clerr]-derr]-dial kylN Oﬂgnezrrk err]- , CN, CF3,
SAerr]-Cerr]-derr] kyI hetauo ric forms, possible
enantioneric and 20 dlastereonerlc forns t hereof, the prodrugs t her eof
and 10 pharnmacol ogically tolerated salts. 2. A compound of the
formula I or Il as |rred|nc/l_a\|m1| whi ch 25 Rl1 is
hydr ogen, branched yand]|unbranciedo( erx] ss]-alkyl, it also

bei ng possible for dneNSratom of he a@rf;di cal to carry
OR[err] or a group R5, where 30 Rlerr] is hydrogen or

derr]- C[lerr] aIk g and Rlerr] is hydrogen, chlorine, fluorine,
br oni ne, Podi ne¥ branched and unbranched Cerr]-Cerr]-al kyl,
nitro, CHerr], CN, NR[err]Rerr], NHCO R err], ORerr],
where 35 R2r3lanis R3Riragen amdidpyemgbed| gndfunbrenghed hdh ~Chyakkyjen or
Cerr]-Cerr]-alkyl, anghd Rlerr] are [sic] hydrogen,
Cerr]-Cerr]-al kyl or phenyl, and 40 R[err] is

-0 (CH R31
3 arcdt &t | RELH hhh  BISCl iy, AP, e
is [sic] mdependentlya ﬁﬁB? 1= O'a]1 fttg poss 66557"215?5’60
60 n is 1, 2, hygrogen gfigthe Cl—Cs-alkyl radical to be

substituted by one of the following radicals: OH,

0-C;-Cs-alkyl and phenyl and for the phenyl ring also
25 to carry one or two of the following radicals:
chlorine, bromine, fluorine, branched and unbranched
C1~-C4-alkyl, nitro, amino, C;~Cs-alkylamino,
C;-C4-dialkylamino, OH, 0-C;-Cs-alkyl, CN,
S0,-C;-Cs-alkyl, -
30 .
and the tautomeric forms, possible enantiomeric and
diastereomeric forms thereof, the prodrugs thereof, and
possible physiologically tolerated salts.

35 4. A compound as claimed in any of claims 1 to 3, where R? is in
position 3 and R3 is in position 4 or R? is in position 4 and

R3 is in position 3 relative to the benzimidazole ring.

5. A compound as claimed in any of claims 1 to 4, where R! and R4
40 are hydrogen.

6. A compound as claimed in any of claims 1 to 5, where

R2 is hydrogen, branched or unbranched C;-Cg¢-alkyl, nitro,
45 CN, NH;, 0-C;-Cs-alkyl.



O - 00
Rerr) is R9apeseR> ﬁgﬁrﬁzwnf‘:'?o““z;:sg“eaR%siEIﬂlFMﬂ I

NH-COR[err], OR[err], where R4l and R42 are, de’berfderftly of one
‘anot her, hydrogen or _ Clerrg3Cerr]-al kyl, and 10 R err]
are [sic] Cjerri-édmpdundabkyblfimgdanybhny adfl claims 1 & 3 itd BReA&ES or one
of the followng radicals [err] 20 wher e R51 is

hydr ogen and brg th a@ unbranched Cerr]-Cerr]-alkyl, and 25 R52
[l acuna] hydrog fi E§*8%d unbr anched Cerr]-Cerr]-alkyl,

phenyl, [err] 30 Rlerr] is branched or unbr anched
Oderr]-¢err]-alkyl, phenyl, /N branched or unbranched

Cerr]-Cerr]-al kyl -phenyl, — where one hydrogen in the
Cerr]-Cerr]-alkyl radical in \Rb‘g\and 35 R53 can, independently of
one anot her, be substituted by one of the follow ng radicals:

OH O(derr]-Cerr]-alkyl, ¥ cycl ohexyl, cycl opentyl,

t et rahydr onapht hyl , cycl opropyl, cyclobutyl, cycloheptyl,
napht hyl 1&nd phenyl, where the car bocycl es of the R52 and R53
radi cal s may al Rbl 48 hydrogen onde{ZidgrRi,y wberene another, carry one or
two of the is f @dd owiang radi cal s: branched or unbranched

Jerr]-Jerr]-a kal may be hydro eR! 6Bl‘&l'l@:‘ik@r ah@hfrﬁﬁ%'ﬁ@ﬁed C;]acs-alkyl

O | k

NHﬁ%re;]r] C[err] ¥ % er? -a t fe:'r:rEi ﬁlg%n%é]
Cd[err], SC[err] C[ﬁ?i l?ﬁ Oi%i

s err] phenyl, 45 ‘Cl‘c4‘ 9€$e‘FtFe] -Ri’leklyﬂ- T EENHeny | |

CONH-Cerr] - C[ err]- alkqlcqmremyhe N—IS@{oemE] tli@ eﬁol]lo@[legrta@da,us.

IJ"_

NHSJ er r ] phenyl , chlorine, bréhiid ]| -fQuekihe plddnched and urld¥anch8&00
C1-C4-alkyl, nitro, amino, C;-Cg-alkylamino, C;-Cy-
20 dialkylamino, OH, 0-C;-Cs-alkyl, CN, S0,-Ci1-Cs-alkyl;

(ii) for R3 being

Rs1

R31 is hydrogen or -(CH;)p-R3, where
30 o) is 1 or 2 and
R52 may be hydrogen, branched and unbranched C;-Cg-alkyl,
where one hydrogen of the C;-Cg-alkyl radical may be
substituted by one of the following radicals: OH,
0-C;-Cs~alkyl and phenyl, and where the phenyl ring may
35 also carry one or two of the following radicals:
chlorine, bromine, fluorine, branched and unbranched _
C1-C4-alkyl, nitro, amino, C;-Cs-alkylamino, C;~Cs-
dialkylamino, OH, 0-C;-C4-alkyl, CN, S0,-C;~Cs-alkyl;

40 and (iii) for R3 being
(CHo)1 2
/N
—N  N—R%=
\_/
45 where R32 is hydrogen, branched and unbranched C;-Cg-alkyl,

where one hydrogen of the C;-Cg-alkyl radical may be
substituted by one of the following radicals: OH,



erel-Clerr] sl kyl premyrt® L CLerr1-e EiMlllllHlﬂlIllHllllHlll

CHerr]-Oderr]-Clerr]-al kyl, -CH err% Cerr*-Clert] - phenyl ,

-CH err] OH, -SOC[err] 4r]-al kyl,

-SO- ( err] - er plepldgybikfiEradd pﬁ%ylr ] avd sihere the phenyl ring may also
-Sg err]NH( er ELrQL &Sdd o2 kWb of the fouowueg\d:ard&eanadl&alo&lfner ma bridge
ol Her ] Ler brofine, ¥yors én%xtﬁ%hgausﬁwd aanh _%I bl
enantionmeric an drastet eo C for 5_ ro %ugs
thereof, and  Pitro, AZOp glﬁfy'g Y &1

corrpound & t heOF@rvfa-alkybr OGN, égzﬁm%ﬂlkﬂ-cl aim1l 15 | n whi ch
R1 is hydrogen, branched and unbranched (ferr]-Clerr]-alkyl, it also

bei ng possilgle flxoéo rd akon1 @fmdd@nabky! of afliaGals 19 2 or 4 to 6, Wik

A

OR[err] or a gr [ esrl3 igy gydrogen or
Clerr]-Cferr]- X'Bﬁ Fp?lg Wlﬁ?& ﬁquia% %drogen chl orine, fluorine,
brom ne, i od| n branched and unbranched err]-Cerr]-alkyl,

nitro, CB® %N, Azsompound as REpEIed APepRY, ORIEIEAMR] &r 1§, OTHY &Pr T+
R21 and R22 RP ke ge hdmamberesd ring an@tRPér iaran mzogehly substituted

or CJerr]-( errphahkylriand i s hydrogen,
Cerr]-Cerr]-al kyl or phenyl, and 30 R3 is [err] 35

a(ng:H[err] 291 P%ig]cd |[1¥gﬁ fféjlig!z{gﬁe 1 v hic es an 0ancillary
R32 is h ogen"”‘('l h9escpe FPTEY %é é‘?r 5 af‘ll;']s E?Ig‘

m o i ndependently of one another are 0, 1 or 2 and is 1, 2,

3 or 4, and1l. The ud®! dfschpdewudm ofbthecfermukad Iuabr ebuimed in any of
Clerr]-derr]-akkyims 45 to 10 for midducing, dhigsrifoe, tiéamirig@isaases,ircyano,
NR4A1RAZ, which pdtnePoRicsily PRI BELd . pAMIL@tivities occur.
20 :
12. The use of compounds of the formula I as claimed in claim 11
to 6 for producing drugs for treating neurodegenerative
diseases and neuronal damage.

25 13. The use as claimed in claim 11 for treating neurodegenerative
diseases and neuronal damage induced by ischemia, trauma or
massive bleeding.

14. The use as claimed in claim 11 for treating stroke and
30 craniocerebral trauma.

15. The use as claimed in claim 11 for treating Alzheimer’'s
disease and Huntington’s disease.

35 16. The use of compounds of the formula I as claimed in claim 11
for producing drugs for the treatment or prophylaxis of
damage due to ischemia.

17. The use of compounds of the formula I as claimed in claim 11

40 for producing drugs for treating epilepsies, in particular
generalized epileptic seizures, such as, for example, petit

mal and tonoclonic seizures and partial epileptic seizures

such as temporal lope [sic], and complex partial seizures.

45 18. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating damage to the kidneys after
renal ischemia, damage caused by drug therapy such as, for



: 0050/49500
OR?g(r)/r ]llg;sggependent |y of one another are hydr,m,ml"l"""”””m errl and
Cerr]-Cerr]-alkyl and Rl err] é€rr-Clerf]-al kyl or phenyl,

and 5 Rlerr] is NRerr]Rerr] 0155one of the radicals below [err]
10 15 whample, during cycRbdpormirhyttiesgpy, aidll Fognehestnid during

unbranched ([ er rgnaChetét -1dily transplants. and 20 R52 is
hydrogen, COCH err], COOC[err] C[err] al kyl, COCF[err], branched

and unbranc -al k t. bein SSIb|e for one,

hydr ogen of hJ'[Pgt‘leq('f %‘ C%f °5P§§7I°# adiec &P g $¢l as claimed in claim 11
substitutet by o BF°@‘PI%11¥%IdFBﬁFn§°1F ddie@sing dapage to the heart after

O ([ err] - err] cairRybc aibechsmday| and for the phenyl ring also 25 _
to carry one or two of the follow ng radicals: chl ori ne,

brom ne, fl W' r'l%e Qéé@f‘%ﬂ@BQnéé‘bé@%e‘io-mulj @St claJ.med in claim 11

err err err a
CC:[[err% dq ] é@%kgi&lﬂéﬂig ggha%fq !'t&[%n? rrjl W% %\F Such as, for
s err] Jé er r] G an 3pd a ter AGtt YRl He Fepkaremetor RRSUBYSRi bl e
enanti oneri ¢ andesectiong]iansh beavhefyanspdantst her eof, the prodrugs thereof,
and possi bl e physiologically tolerated salts. 35 4. A conpound as
claimed in 21y @heChsé Bt bomBodnddher @hB2 £bfmiTh I as c1R%dd iFNcTaBRAOR3 1S

in position 4 OEoB[Eféaudfid Br@&é'fdeQrga@ﬂgnt in cas§§a§§ In position 3

S.clainmed in any of
Chaims 1 45 4 GRCRECHANETIR [0 of, epspiathE petrodeg Cobeatinound. as
claimed in any B‘FtEFh‘?W“fht 855, f%é}@mple, PTCIRand; bypasR qperatbeascded or
unbranched ([ er FFitieay allakypwemunerrephasal arterie€i, edpdaiallly leg
O Cerr]-Cerr] aak&yles.

20 22. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating acute myocardial infarct and
damage during and after medical or mechanical lysis thereof.

23. The use of compounds of the formula I as claimed in claim 11
25 for producing drugs for treating tumors and metastasis
thereof.

24. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating sepsis of multi-organ
30 failure such as, for example, during septic shock and “acute
respiratory distress syndrome”.

25. The use of compounds of the formula I as claimed in claim 11

for producing drugs for treating immunological diseases such

35 as inflammations and rheumatic diseases such as, for example,
rheumatoid arthritis.

26. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating diabetes mellitus.
40

27. A compound of the formula XX or XXI

[
45
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0050/ 49500 0050/49500 63 7. A conpound as

claimed in any of clains 1 or 3 to 6 where (i) for”ml‘nml

10 R31 is hydrogen or -(CHerr])[err]-Rerr], where "HI" mI ,
L

or: 2 and Rl err] may be hydrogengé branched and unbr anthed
Cerr]-Cerr]-alkyl, where one hydrogen of the
Cerr]-Cerr]-alkyl radical® .be 15 QP t ut ed by one of the
foll owi ng radicals: OH, ne, O Cderr]-Clert]-gl&yl and phenyl, and
where the phenyl ring mayq z al so car € or two of thefollovvlng

radi cal s: chl of g ne, fluorine ﬁ gnched and unbranched
Clerr]-C8rr]-alkyl, nitro, amno, Clerr]-Cerr]-al kyl am no, Cl-C4- 20
di al kylam no, OH O Cerr]-Cxerr]-al kyl, CN, Sqé’fr] C[err] Cerr]-alkyl;
(ii) for R3 bei g whickd Rerr] is
hydr ogen or -(CI-l[err])[err]-R[err] where 30 |s 1 or 2 and

Rer ) o be Dyraseta b dnahed angink é%ﬂ%Fed%%e”L Ao

substitul@®d by one of the follow ng radicals: OH,
Oderr]-(err]and ksdltanthetest. , and where the phenyl ring may 35
al so carry one or two of the fol I ovm' ng r adi cal S: chl ori ne,

br o ne, fly@ﬂﬂep Jye%@c@sﬁ ﬁlﬂ: s of the fagﬁmal xEL&F rdxral kyl,

nitro, amno, r%CfL
dlalkyl:ﬂhn?lll ? 1%3 err esters err taLkecﬁfgégneahgyl

40
a polar solvent 1n the presence of a base, followed by
hydrogenation of the nitro group with hydrogen in the
presence of a suitable catalyst.

20 29. The use of compounds of the formula XX or XXI in the
synthesis of PARP inhibitors.

30. An in vitro detection method for PARP inhibitors, which
comprises
25
a) incubating an unsupported or supported
polyADP-ribosylatable target with a reaction mixture
comprising
| al) a PARP,
30 a2) a PARP activator; and
al) a PARP inhibitor or an analyte in which at least one
PARP inhibitor is suspected;
b) carrying out the polyADP-ribosylation reaction; and
c) determining the polyADP-ribosylation of the target
35 qualitatively or quantitatively using an
anti-poly(ADP-ribose) antibody.

31. A method as claimed in claim 23, wherein PARP is preincubated
with the PARP activator and the PARP inhibitor or an analyte
40 in which at least one PARP inhibitor is suspected before the
polyADP ribosylation reaction is carried out.

32. A method as claimed in either of claims 23 or 24, wherein the
polyADP-ribosylatable target is a histone protein.
45
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45 wher@0FB/4980Qydr ogen, branched and unbr anc ﬂl’ al kyl ,
where one hydrogen of the Cerr]-Cerr]-al kyI radl "ﬂm m m,ﬂ”!!l-
Substituted by one of the follow ng radicals: OH,

64 Oderr]-Cerr]-alkyl and ptemyl, and where the phenyl ring may

al so 352TK YneARBdOhs ¥ iHed! B8 45 '&Mﬁﬁlﬁédi?alé 256G h%ﬂéfé‘.ﬁz the

brom ne, fluori Cerr]- C[err]-a kyl ,

nitro, am no, err % g? €%%Ir%<f#g%&%€§$§mrr] Cerr]-dialkylamno, OH 5
O derr]-Cerr]-al Jerr]-Cerr]-Cerr]-alkyl. 8. A conpound
as claimed 3% ah QS‘—X’OGI af n%la.fl}meﬂ ép any @ clapme 23 to 26, Ryeex¥gin &he
-O(CHers])| erpqumﬂ)@r ribesylatiocaquedction? is3sbarted by0ad8ding\ mmTpound as
claimed in any of claims 1, 2 or 4 to 7, where R5 is a 6-nenbered

ring and R5gs i sA%tﬂgg' anéié'lnﬁﬁb§ﬁ'5ﬁ’}%% claJ.ms ?.heéyl 7“\99ereln th@ A

drug conprisin es] onventlona ancl |1 ar
Subst ances & COMBOBRITRRd CTadRt Pl abgies VERR AR 4ektat H1dokophorg, |,q.
of conpounds of the formJIa I as clal med in any of claims 1 to 10
for prodi@i3fm cx meshbdrasrekaimed diselsias 28a wherein \iiechopydl®l ogi cal |y
el evat ed PARP afibosyllaesomaefiithe?insupportedheatget afs defpomiisd afsihbge
formula | as claitriagong (&bRiribbke) antibddy @nieh ¥ adwehsd WtHS bBhor

Aol

treating neur odpgeneEaLEySnicn 1o ShPEIRFE-ANL-DE WAl J3TAGe. acc§§t3§ The

use as clalned at 1 ng neurodegene seases
and neur onal §°Ph8’ﬁ%Ed by i schem a, trauma or massi ve bl eedi ng.
14. The #3e as claimed in claim11l for treating stroke and 30

crani ocereb37a-l A metrhad as clefmedihén gither offathetng 28clhafdn?29,1 wheretineat i ng
Al zhei ner's the tdirgetsis didtliplatel tiistofle seaie the3acdéptokhe use of

conpounds of t heyulRbBHbRe | ifTcublbdBthdratel diM Qi;-ldln or stAbptvadyniNg
drugs for the treatnent or prophylaxis of amage due to ischem a.

17. Th f d f. t.he f 1 40 f
or oduci nfd g FEFIOH Rt ?‘h]io:fllg horisdhe; B2 1R 3 And' 8" Bordln 1 oq”
epi l eptic sei zUMes anticholE GFlESt%ﬁﬁplaé‘tlbefthcarrles a europium

cryptate as donor fluorophore.

) TN
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al  and t ongyg ggy zures and partial epileptic seizures such as
t enpor al Iopeﬁ§y¢% and conplex partial seizures. 45 18. The use of

gonpounds of the formula | as claimed in claim 1l for producing
drugs for treating damage to the ki dne¢8 after renal ischem a
damage caused by drug therapy such as, for 0050/ 49500

0> i 2 The use
of conpound%Fb?tl£§E%93FnuPéEYIbenzﬁmagﬁgﬁles' %ﬁgiﬁfﬁﬁaégklon and“dse

5 Abstract

The present invention relates to novel 2-phenylbenzimidazoles of
the general formula I or II

10
R Q R o
NH, NH,
/N N—R!?
N N==
15 J/
R‘l
R3
Ra
| (R9)x [
(R3)x
20

in which the radicals are as defined in the description, and the
tautomeric forms, possible enantiomeric and diastereomeric forms
thereof, the prodrugs thereof, and possible physiologically
tolerated salts, the preparation and use thereof.

25
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for produci ppsyadEsder treating imunol ogi cal di seases such 35 as

i nfl:ammations and rheunatic di seases such as, for exaﬂpLg; N rheunat0|d
arthritis. 26. The use of compounds of the for

11 for producing drugs for treatissg di abet es rrel m "

conpound of the formula XX or XXI 45 ”l H""H ""lm”"r
AVENDED SHEgL claim: . 0090/49500 65 [err]
in which 1 ?&err] = hydrogen and Rl is as defined in the preceding

cl ai ns, and salts thereof. 28. A process for preparing
corrpounds ofl -t hd rompeund Rf she)xfermua I grdIEalts thereof, which conprises
convertindg the corresponding ester into the am de XX or XXI with
hydr azi ne hydrate in an al cohol and subsequent reduction of the
hydrazine with RanethickeP in a polar solventg{sic]@ 20 29. The use of
conpounds of the for XXI in the esi s of PARP

I nhi bitors. 30. vitre detection neth r P¥BP i nhibitors, which

conprises 25

10 M /N N—R!
/ é 2
Ri
- Ra
15 I (RAx (R2)x

in which

R! is hydrogen, branched and unbranched C;-Cg-alkyl, it also
20 being possible for one C atom of the alkyl radical to
carry OR!! or a group R5, where
Rl is hydrogen or C;-Cs-alkyl, and

R2 is hydrogen, chlorine, bromine, iodine, fluorine, CFj,

25 nitro, NHCOR2!, NR22R230H, 0-C;-Cs-alkyl,
0-C;-Cs-alkylphenyl, NH;, phenyl, it also being possible
for the phenyl rings to be substituted by at most two
radicals R?4, and R2! and R?2 independently of one another
are hydrogen or C;-Cs-alkyl and R23 is hydrogen,

30 C1-Cs-alkyl or phenyl, and R?4 is OH, C;-Cg-alkyl,
0-C;~C4-alkyl, chlorine, bromine, iodine, fluorine, CFj3,
nitro, NH,, and

X may be 0, 1 or 2 and
35
~ R® is -D-(Fl)p-(E)q-(F2); -G, where p, g and r may not

simultaneously be 0, or is -E-(D)y~(F2)g-(G)y, it also
being possible for the radical E to be substituted by one
or two radicals A, and if v = 0, E is imidazole, pyrrole,

40 pyridine, pyrimidine, piperazine, pyrazine, pyrrolidine
or piperidine, or R3 is B and

R¢ is hydrogen, chlorine, fluorine, bromine, iodine,
branched and unbranched C;-Cg-alkyl, OH, nitro, CF3, CN,
45 NR41R42, NH-CO-R%3, 0-C;-Cg-alkyl, where
R4l and R42 independently of one another are hydrogen or
C;-Cs-alkyl and
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a) 1nCubaUQﬂ§Qﬁ4&§Qﬂunxwted or supported ADP-rlbosyTatabIe

target with a reaction mxture conpri sing Imﬂm“’
30, a2) a PARP activator; and a3) a ”fﬂ,’"@’r
analyte in which at | east one 65 PARP inhibitor ts %uspe

b) carrying out the pol yADP-ri bosyl ati on reaction; and

determ ni nggthe pol yADP-ribosylation of the target 35 qualltatlvely
or quantitafively usi ng an anti - pol y(ADP-ri bose) anti body.

31. A nethod as claimed in claim30, wherein PARP is preincubated

with the PARP activator and the PARP inhibitor or an anal yte 40 fn whi ch
at |l east dhe PARP inhibitor is suspected before the pol yADE.

ri bosylation reaction is carried out. 32. A nethod as claimeg”in either
of clainms 30 or 31, wherein the _ pol yADP-ri bosyl atable tgf get is a

hi stone protein. 45 AVENDED SHEET

67 33. A nethod as clained in any of clains 30 to 32, erein the

PARP activator is activated DNA. 34. A nethod as clayfred i n any of
clains 30l@ o0 33, wherein the 5 pol yADP ri bosyl at i reaction is
started by addi ng NAD+. 35. A nethod as clained iff any of clainms 30 to
34, wherein the unsupported target is | abeled with an acceptor

fl uorophore. 10 36. A nethod as clained in clai 5, wherein the pol yADP
ribosylation of the unsupported target is deterpned using

anti - pol y(ADP-ribose) antibody which is |abel wi th a donor
quoroMniQBWM|ch is able to transfer energys/to the acceptor

fl uorophore. 15 37. A nmethod as claimedAn either of clains 35 or 36,
wherein the target is biotinylateg/hi stone, and the acceptor
fl uor ophore is coupled thereto wa avidin or streptavidin. 20 38. A
nmethod as clainmed in either of clains/36 and 37, wherein

20

1
25. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating immunological diseases such
35 as inflammations and rheumatic diseases such as, for example,
rheumatoid arthritis.

26. The use of compounds of the formula I as claimed in claim 11
for producing drugs for treating diabetes mellitus.
40
27. A compound of the formula XX or XXI

45

AMENDED SHEET



t he ant i, - polOQBAAL5QDse) anti body carries a-europium____ cryptate-as

donor fl uorophore. 25 30 35 40 45
ANENDED SHEET 0 ) A
66
* [ L M S *
O NH, Os NH, |
NH,  NHR'
R® Rt
5 NHR' - NH,
XX XXt
in which
10 R4 = hydrogen and R! is as defined in the preceding clainms,

and salts thereof.

28. A process for preparing compounds of the formula XX or XXI
15 and salts thereof, which comprises converting the
corresponding ester into the amide XX or XXI with hydrazine
hydrate in an alcohol and subsequent reduction of the -
hydrazine with Raney nickel in a polar solvent [sic].

20 29. The use of compounds of the formula XX or XXI in the
synthesis of PARP inhibitors.

30. An in vitro detection method for PARP inhibitors, which
comprises
25
a) incubating an unsupported or supported
polyADP-ribosylatable target with a reaction mixture
comprising '
al) a PARP,
30 a2) a PARP activator; and
a3) a PARP inhibitor or an analyte in which at least one
PARP inhibitor is suspected;
b) carrying out the polyADP-ribosylation reaction; and
c) determining the polyADP-ribosylation of the target
35 qualitatively or quantitatively using an
anti-poly(ADP-ribose) antibody.

31. A method as claimed in claim 30, wherein PARP is preincubated
with the PARP activator and the PARP inhibitor or an analyte
40 in which at least one PARP inhibitor is suspected before the
polyADP ribosylation reaction is carried out.

32. A method as claimed in either of claims 30 or 31, wherein the

polyADP-ribosylatable target is a histone protein.
45
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33.

34..

35.

36.

37.

38.

67

A method as claimed in any of claims 30 to 32, wherein the
PARP activator is activated DNA.

A method as claimed in any of claims 30 to 33, wherein the
polyADP ribosylation reaction is started by adding NAD*.

A method as claimed in any of claims 30 to 34, wherein the
unsupported target is labeled with an acceptor fluorophore.

A method as claimed in claim 35, wherein the polyADP
ribosylation of the unsupported target is determined using
anti-poly(ADP-ribose) antibody which is labeled with a donor
fluorophore which is able to transfer energy to the acceptor
fluorophore.

A method as claimed in either of claims 35 or 36, wherein the
target is biotinylated histone, and the acceptor fluorophore
is coupled thereto via avidin or streptavidin.

A method as claimed in either of claims 36 and 37, wherein

the anti-poly(ADP-ribose) antibody carries a europium
cryptate as donor fluorophore.
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