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0050/ 49574 Substituted benzi m dazoles and their preparation and use
The present invention relates to novel benzim dazoles, their 5 preparation
and their use as inhibitors of the enzyne pol y( ADP-ri bose) pol yner ase or

PARP (EC 2.4.2.30) for the preparation of drugs.
Pol y( ADP- r i Butesitishyed rzez inRAREY1es anmls their Spradparakionnand Gse -
pol y(ADP-ri bose) synthase (PARS) is a regulatory enzyme which is found in

cel I nucl ei 'ﬁ‘ﬂ% pick8bnfli J.tln ﬁ%@%%h%m n&(éfcﬂé%%mg&azoléslggﬁém br eaks

1261- 1264) |s ssune

(MS. Satoh B lﬂfétacﬂde 36’: '1%53" lﬁ“‘éﬁ? é’)fn ﬁnﬁ’b‘ﬂeo or breaks in
the DNA st raﬁﬂfé’(égPth‘?‘é*et)nglmeé%&%/ﬁ? BARP (Ff Zr4-2+301 ¥ theen
activated, ateplaysbion et drugsansfer of ADP-ribose from NAD (S. Shaw, Adv.
Radi at . Bi oI 11 (1984), 1-69). N cotinamde is |iberated from NAD.

NI coti nam depo1y (aBpCPINGIE)2B10ACkedd @AM 41 b L GRS UBPLIAN kibyhNe ener gy
carrier Y pBLDS! h agcordj ngly

I vat ] on
20 resul t1P a%rﬁunpﬁgm i 3 &ggﬁ?se h(legl% éoﬁgu gélﬂ'a ?r%\'ﬁpzyg‘r?d
| eads to celf° "’é‘g Lelqeht hn‘iaﬁ &kt ?%n'e ca§é§t°"'hem'l Cyteckemwk hat
radi cal s suc(ﬁl9é§)t: hézéiLm'lérGé)ll- d&t aks @ssumedakhkat PARPIPbaes pacdgri e can | ead
t o DNA damageepairdeg| BNAamkdehkacM2h Satobhatte HARPNathee f3gagiioon) pf | arge

amounts of ragH-38BS. i SamageOR&EHY Wkdadksa iRULRE DN sleeamm&l%eaia@é
Sf”i'otnlf.”ﬁut = A’ phfe whiSRE TE il (0in e SRR, QDB Do
[sic], gﬁﬁl gc'ﬁéﬁ?% k‘ﬁgnégb%gaggg faqiaty r‘8§e L4
myocar di al |(r|1fz§t4dt'| b'né%)c NERPE h%?’?ﬁﬂ%lét dperatsmd, £romHAD. Né-&ﬂtlnamsiﬁ USA
94 (1997), 60ce88frerd ibackeinbo AN Wdthi demsumptionwef |the easrgepearuisiron
danmage as oxIm by btherearyhes. fiidravitigativn [0fSPARP waildnseeatrdindly
|nfarCtlOib(ﬁéﬁﬁlﬁbﬂﬂean‘anpﬁzh96f5d333119thﬁéh)coﬁghﬂptloﬁ’Hﬁ Q&b'oan&ﬁtﬂﬂ%e
enzyme PARP l@a%@t ceOrdigaq ¥eb§‘n&" éﬁanaeéﬁkﬁ%fj %q__g gtéé& reducing this
sic n

darmage to the east In part ors mght t herefore

constitute a new therapeutlc principle for treating a nunber of
di sorders. It iPnEneyp Hhetpappicas f¥6Reas (the suparexiie ERABaYanthd

coul d 40 t hlwdxpgen gpenpxideotan | yeadh&papyA clamegecén ckklensed, heneee t he
hi gher ac28 arctioheatPARP.agaensoriation bf Skasgeramoahserof dadicals ciarbi nati on

Wi th cytost aibserf88SimnC asmbér SHPatBbphYysidiVYERh1l cofdBMdnsPhahdBGolis 22
(1988), 3cnnassuﬁéd that this accumulation of radicals leads or contributes
to the observed cell or organ damage. These includes of [sic],
for example, ischemic conditions of organs, as in stroke,
30 myocardial infarction (C. Thiemermann et al., Proc. Natl. Acad.
Sci. USA 94 (1997), 679-683) or ischemia of the kidneys, as well
as reperfusion damage as occurs, for example, following the lysis
of myocardial infarction (see above: C. Thiemermann et al.). The
inhibition of the enzyme PARP might accordingly be a means for
35 preventing or reducing this damage to the [sic] at least in part.
PARP inhibitors might therefore constitute a new therapeutic
principle for treating a number of disorders. '

The enzyme PARP influences the repair of DNA damage and could

40 thus also play a role in therapy of cancer diseases, since the
higher action potential against tumor tissue was observed in
combination with cytostatic substances (G. Chen et al. Cancer
Chemo. Pharmacol. 22 (1988), 303).

45
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0050/ 49574 2 Nonlim ting exanpl es of
tunors are | eukem a, gliobl ast onas, | ynmphonmas, nel anomas, carci nomas of
the breast and cervi cal carcinomas. 25 It was al so found that PARP

i nhi bitors clenkianvding exampinmoduppressiane defikeniq Dgliéblastatassl . | nt.
J. | Munopynshaaes, . méTafdiy) ca26indlial) of thelbrewit ah8océiwiaver ed that
PARP i s i nvobyfdiddmastmunol ogi cal 10 diseases or disorders in which the

i mMmune system plays an i nportant role, for exanﬁl e rheumgtm ? arthritis
and septic shock,. and t hat PARP_inhj Qrs can ave an_advant ageous

ef f ect P ont Yﬁéast@&rsgeg‘é?n%@aﬁl gﬁ?‘%le’rnt;tlﬁ?ltRFﬁ ave an| nf anmat i on [ sic]

20 (1996), 20smpBuppressive @ffectalD. Meddvint of . al-ntInt15J( 1995), 15
171-172; C. ﬁmmhmﬁhrahcolPrﬂC(lNas), 2e53271pci . USA 95 (1998),
3867-3872; S. Cuzzocr ea et al. Eur. J. Pharmacol. 342 (1998), 67-76).

For the purpg Saslay a éc%%@ 'Oehaxg%%%ﬂ Jo2haso e gt%% fadegEan ng.

| soenzyne escCr her pore PARP

i nhi bitor g ’rﬁ‘?ﬂfﬁe“n?ﬁ st‘Pe St é’c“,‘f“?% Séﬂslt@{‘,‘tg 3% @Mmpdel for

circul at ory EFRRIENS, r%%zoﬁﬂre&xampkfe rheumappid jarthiritiacerd septie1997),

1065- 1074) gitock, RARPthat HARF inbibiterts cadi bived e edivAntagedud. eBedbart

et al. Ned WHe Medrse nef (th@98isokdsld-(HQ) Kroger Bananm ﬁﬁf&in%%lbﬁv?s{@?n

vi del y descrapediosd, 203119153>’ﬂt hepi b e2- Q*ﬂe% %!oﬁ‘ g

whi ch al SQ5CHY -}iﬁ c sg a?:;dt tgg allg&yocc noon, t egam 3 %@g Vod.
0

h % f S
thi ch are Sa 3418 S ohEPD A o, ?f%m?éfr S d%é%ﬂemsam des 35

Chem 33

whi ch i nhi bié"ﬂ@RS In particular, derivatives which carry a phenyl ri ng
in the 2-position, where the phenyl ring may furthernmore be substituted
by sinple suhss itheephbpsssh oFS thid rﬂwentlaa;rm Qs §E§o aiderdeseni hed
there as heimdhiikeebbdifeymst BRUGRe paARSORR-h Bubsigges exhi bt good
i nhibition of the enzyne 40 PARP, the derlvatl ves described there have the

di sadvant age_ t hat the have | Lttl e or no solubility in aqueous sol utions
and hence %ﬁﬁ‘ﬁ FEHP AnhiPitefe duaninahanzanide exighiredi dazol es
whi ch carry %r%eﬁé'llf’ﬁl qqtﬁg ippatmppded. fosi eixgnlegonyyehedls d She6nzzocrea
descri bed. ®wsal.i;nB3. HetPhaCheowl 24211989%7) 311,065-1074).
25
PARP is also involved in diabetes mellitus (V. Burkhart et al.,
Nature Medicine (1999), 5314-19).

Benzimidazoles have been widely described.

30
The synthesis of 2-phenylbenzimidazyl-4-amides which also carry a
substituted alkyl chain on the amide radical and which are said
to have a cytotoxic effect are [sic] mentioned in J. Med. Chem.
33 (1990), 814-819. WO 97/04771 mentions benzimidazole-4-amides

35 which inhibit PARS. In particular, derivatives which carry a
phenyl ring in the 2-position, where the phenyl ring may
furthermore be substituted by simple substituents such as nitro,
methoxy or CF3, are described there as being effective. Although
some of these substances exhibit good inhibition of the enzyme

40 PARP, the derivatives described there have the disadvantage that
they have little or no solubility in aqueous solutions and hence
cannot be applied as an aqueous solution.

Benzimidazoles which carry a piperidine ring in the 2-position
45 have also been described. Thus, in J. Het. Chem. 24 (1987), 31,

derivatives have been prepared as antihistamine drugs. In J. Het.

Chem. 32 (1995), 707 and J. Het. Chem. 26 (1989), 541, analogous
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derivatives have been prepared as anti histam ne drugs. In J. Het. Chem
32 (1995), 707 and J. Het. Chem 26 (1989), 541, anal ogous 0050/ 49574
3. conmpounds having the sane use have®been descri bed.

2- Pi peri di nytammennds dearoings theesapetusenddvenbem glegezibed. anti hi st am ne
drugs and i reAsQperR6mnvil enzdgddasobamiaret ment hexai iini EP £¥8454atkisves are

l'i kew se rrer&ﬂﬁmetaﬁu@ BRhgsldfd4Eh wob 936584 G35 3IYenly adaiffitm

Cet er ot si ki . <11th,1 Is Zr%)t’lvégd'are 111@%@%% néﬁﬁehnﬁgri %e 9561? has

?\g?sf)gtezer e‘é‘trégggg& A Ogﬁtéllf“(r:rzq‘eé:erf’ﬁﬁé eﬁeﬁ’nﬁﬂrwdg carry a

4- to 8-nenbered 10 heterocycle, in particular a piperidine rrng in the
2- posi ti on Hovexeg, nbhe Hiapordence i b dubstitventas dneithg pWdRiYyliarombtics sin

The present #Hplbeaainide£A%C Frhghent hasUhpt i Bédly ihvedt Dgatdit t he

i ntroducti oneQfen@d,rmh8FOONHYSAC bEREH a0 ek h@hi@i‘@aﬁ?aé 0} t}p g2hQHBe z;)éckp

gi ves benﬂ) rneq:eroagcczll%ﬂlzfnh Crglcu aH.I %bg’t?'\égnt'&d‘e rl%g’thré filef %ECt I Ve

i nhibitors, provi

saturat ed hdia¥ieodgE| Reen desFﬁlBe‘i’rLfrﬂ)éiratSf ag rReing FARP %‘&f&’r?lé?rﬁor stroke
the active 20 conmpounds are applied intravenously as an infusion solution.
For t hi s The peesent tappd icatbes adescirdbbavehes Wixpaisesg fimdihgStE&sS ehe
PARP i nhi bi tG{tSodwbt toh Ve sHibdLdnfide YalLEas Inulhbi bonAimidazole about
physt ol 03¢ Alroide - Givellipthznldazcis! hlcRM %&gheg novelalil 9{‘?

r t?ﬂé’ n cuI ar

pr epar ed. Ve I _nhi |
prepar ed. MRSt e b b T LI ONL S0, 45 s Doty L0, 0o T
exhi bi t onl ythe grpPesifiqp %Pe?aturWuBFF?JE%FYé’tlet-he pH val ues and are
therefore not suitable for i ntravenous application. Such active

conpounds cdam benapiper exf treatthentsd,t Buekcapifor stwbke)h e achtieaded to

| npart V\/ai@l'coﬁ%oﬁﬁhslmﬂd tayppl €éd M@r%%ﬁé&s?ﬂ& asﬂ&QSQn%ﬁcﬂi Ps@tlﬁtl(fn?r ranpl e
pol yet hyl enethg.syggkp di.methyl. 9X¥:ge1?a\;éf %@5@@5 gef, é% tﬁ.ll.l Gase .

effects or i SR LA P o YREPB AP LIt OB5 ¢

'fole
havi ng suffiaE{n f‘nabl? s Hﬁf‘?}?t A
was Ssurpri si%’@’l% PRYFiPLagdcaheP i (i-GazBief Wwii8dh &ar¥Rata an ipfpsienii ne ring

on the inm d@odhsien gpmibe brgbaxedf Hiowever, manynbifbtherBARPdnhbbItnrsow ng
to the i 2®rdescatibed, dfn phetatuldimtthe mor@nsffectade CPARP A@hAbits9d ;| have
formation widng aghssvantiigenthitseriowxAdpstishigntiatly ddRcoNgdeMat er
solubi ity and . BEePEey PR ThbSph NEaluesPLERALAL 19 Qk.AD 1Y Wil 0Rp 59! 444 ON.

intravenous application. Such active compounds can be applied
only with excipients which are intended to impart water

30 solubility (cf. WO 97/04771). These excipients, for example
polyethylene glycol and dimethyl sulfoxide, frequently cause side
effects or are even not tolerated. No highly effective PARP
inhibitors having sufficient water solubility have been described
to date.

35
It was surprisingly found that benzimidazoles which carry a
piperidine ring on the imidazole ring are highly effective
inhibitors and which, owing to the incorporation of the aliphatic
amine radical, permit salt formation with acids, which thus show

40 substantially improved water solubility and hence permits the
preparation of an infusion solution.

The present invention describes novel benzimidazole derivatives
of the formula I which have advantages over the compounds
45 described above and constitute potent PARP inhibitors and at the
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The present invention describes novel benzim dazole derivatives of the
formula I which have advant ages over the conpounds 45 descri bed above and
constitute potent PARP inhibitors and at the

4 sane same tianechgveéfswifictientt vaten|sedubil ity \WWihenc coppoundis of the
fornula | areormild medréorefdiiedats, UK Hire0dnasrs®bd B8 hé&ning the

conmpounds Ofc&ﬁfodcdarsm:!k?&é aff&tﬂglgg Ia and IBE Present |nvent|on relates to
o e B LR Srelion ebEed A4 eBphinian peatiapmicenat

Clerr]- C[eFr]‘h%\I’i&Hmu fhef e one carbon atom of the al kyl radical
may furthernore carry o) OR[err] (where Rlegr] is hydrogen or
Clerr]-Cerr]-al kyl® or ofe carbon atom n the chain may al so
carry an =0 group or ININRSR9, efgyerr] and Rerr],
independently of one her, are each hydr ogen or

Cerr]-C r]-aI kyl , R err] err] togef be a cyclic

am ne havri g 4 to 8 rihg

ons, ere the carbqnschains in err]
or Rlerr] or the ring orged by NR8R9 may furtheéxnore carry a 25
radical R err] which' i ndependently of R2, may halke the sane

nmeaning as R err], Rl err] is hydrogen, branched or straight-chain
C[err]-C[err] al kyl, chl ori ne, brom ne, fluorine, nitro, cyano,
NR[err]R[ NH-(I) Rlerr] or ORerr], 30 where R8 and R9,
mdependen?l y o’? one anot her, are each hydr ogen or

Cerr]-Cferr]-alkyl, and NR[err] Rl err] together may be a cyclic
ani ne havi ngR¥% t#s Slndrﬁgeat@mﬂoraméeé ehstraighteghain C1-Co-alkyillhevhere
carry a radi cal ¢ aarbod atomstafaithitaliyd radical may Guethértdsy Idaraikyl ,
Cerr]-Cerr]-cysgooqlketd a5 isChedrdgetl byl ¢, LQ-RIRy1), J0ORECE4dbdH atdm
phenyl), ggd R e:[x{ len@R¥nlen MY Q988 c ak\ Cb%fclu;?'&y' 850\9[?%&19 and
Rlerr] may have ¢ wheresﬁgearm3 q@' n:gr?deapsen of one another, are each
hydrogen or C;-Cs-alkyl, and NRER? together may be a cyclic
amine having 4 to 8 ring atoms, where the carbon chains in RS
or R? or the ring formed by NRS8R® may furthermore carry a
25 radical RS which, independently of R2, may have the same
meaning as R2,

R* is hydrogen, branched or straight-chain C;-Cg-alkyl, chlorine,
bromine, fluorine, nitro, cyano, NR8R?, NH-CO-R10 or ORS,

30 where R8 and R?, independently of one another, are each
hydrogen or C;-Cy-alkyl, and NR8R? together may be a cyclic
amine having 4 to 8 ring atoms, where the ring may
furthermore carry a radical (branched or straight-chain
C1-Cg~alkyl, C3-C;-cycloalk-C;-Cg-alkyl, CO-R%4l: COOR4! or

35 phenyl), and R0 may be hydrogen, C;-Cy4-alkyl or phenyl and
R4l may have the same meanings as R21,

A is a saturated or monounsaturated heterocyclic, 4- to
8-membered ring which contains one or two nitrogen atoms, it
40 being possible for an oxygen or sulfur atom additionally to
be incorporated, which ring is substituted by R2 and R3, where

R?2 is hydrogen, branched or straight-chain C1-Cg-alkyl which may
furthermore be substituted by R2?3, and a carbon atom of the
45 chain may carry an =0 group, C3-Cy~cycloalk-C;-Cs-alkyl,
—-CO~(NH)g,1-R2!, COOR2! or phenyl, where R2! is hydrogen,
branched or straight-chain C;-Cg-alkyl,
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A is a saturated or nonounsaturated heterocyclic, 4- to
8- menbered ring which contains one or two nitrogen atoms, it 40 bei ng
p055| ble for an oxygen or sulfur atom afditionally to be

i ncor por at ed, wWeei€rreyeloalksGh<ti~alkygd, bghd-Cands RAkylhe€e-Cr-cycReallyl
hydr ogen, brancheﬁl penyll| cagdteashaird (E£1 jayClfarthefmded c\&fﬁi:y‘h may
furthernore be SHE}E L uRes), %ﬂﬁér}esﬁg@i:l%ec h aliow oh &

chain may carry L9 gﬁrrt]lt g&rg Clyc 0g k3 Cgfe ﬂ&l al kyl ,
b?aOn((:EI(;?j[gy]stgg{'r ’ a&ﬁmﬁ r_ 224 ng ILr:une, lodle{:?r&anch;h ro en,

5 q[ er r§tragghtrrhady Ci-Gatadksfler RLLTPerGHs, abRNQ,

phen- err] - ( er+{CHl) ky)-NRER2F | |NB-CjoeRE], -OR}E, |GOREY) SO,-C;-Cy-alkybhenyl ,
and each radi cal gagn,f 5oiMisT ms@zmucx-alkyl, NusbGH %rd] tF§) rineRee R4 an@nd
t he respectlve pllg@,ny f ﬁ&deﬂtigré‘f'mﬁé er, rte gﬁnmi SHPStItUt ed

by 1, 2 b ,
b he, bFnch aé]a%d yL? Sa fipzirzp o %ﬁﬁrcr%x K€ & EVPLIGIAWIS HRYHRS

CFlerr], cyano, 4 to 8 ring(ayqms. T’f‘Fé? r'ThGNRP@BrTW fyrthexmore Rrs P,

Rerr], COR er"a}dl@[ oF “Pr@[@ed] of] serdighitkephain C1-Ce-allgaer r] Ph,

Sq err] NH, NHSO @y-ch~&eXoal1kCheseaakiy) , colnze rdooker r(]vaﬂgranﬂzzCE[serr],

\é\hgig eR[nerr] 18n%ydrgfen, bexﬁ:he_Jldngﬁp soAeidnuL b FNE 8D QJr.] fr, 2re each e

czcl |g amQ%e havi g’ Ejéloathel] c4-§ﬂ¥1,a%}f£ -&-V\‘here he }%ﬂ et Ceioaml
"Pg%r aht I‘fé’dir(?ﬁ’egt r%ﬁ'&ﬁfam Pr

furthernore carr§F #henyl) or &P’(’:ala

Clerr]-Cerr]-al®ignyl, and Cerr]-Cerr]-cycloalk-Clerr]-(err]-al kyl,

CORerr], COOR[err] (where Rlerr] is hydr ogen, branched or

straight - chanm JLmRrRRSK 7 ewhéralHRY| and R27 are each hydrogen, C;-Cg-alkyl,

Cerr]-Clgsr]- CYﬁéﬁL&ﬁlﬂp&nﬂ Elyrerd) KXk, %ﬁ&rﬂlaﬂﬁ{;ge% 4 be
4rf

Gerrl-dlerr]-cy 005 p&e@sﬁﬁ gt R

NR{err]Rlerr] wer r3eeé<{‘er$§' e FY} r % g’&&ﬂ e d¥03¢ eliH2-

err]-derr] - al¥A0-CaeCa-alkyler ‘}CCE[P@PP}’laICP@rI OyRerfd-alikidér e t he phenyl
ring may furt heroﬁﬂlecbfﬁlkyl-phenylsubsﬁl VB byayuplso Beradiyedlie &hind-, Br,

|, Clerr]2s]err]natingl 3 to 8 membefh| aiidre @NfuSHerr metEler sdonClstich] as! &y! .

SO[ err] - phenyl, ﬁ\lqn%r 5] ma}\Hl%ror laddltlonally N@%Qé‘{tr] a%e{ﬂd Ay hay

IC\I}HCC:[OGPan)cl:l[ erro]_| il %?ﬁﬁleq Sql 8‘6} err]béé[ &t d:hc%} a eereaR?:%/&a’Vcbgm ne
havi ng 3(‘? %l‘gd %&ﬁ‘a 3f]urffhr‘?é‘ﬁ’ hetero atom such as 0,

N and S may al so addltlonally be present, and the ring may
furt her no3@ Be sishdyidrogenl mraaChadlmalstRaSgh;hemlm:lﬁZ&Waﬂkyl

Clerr]-Cerr]- aldgybradyi:16[aekl’-<]:1--@4e&1]}yﬁ|vmﬁ.|chphgﬁ)’ﬁsubs?z@.tR{:Sd dr 1S
g{g; ??eg[ eﬂ ?ngmsqritﬁé@l & er&} yl which ig
substituted by Ejétfwij z E{ﬁé{itu b \A@g&grr k’(: cI SRy ?n?/\hcfatﬁ?of‘s
unsubsti tyted or é’ﬂ‘b lﬂﬁ ¢ ’5??] e?lée’l?ﬂeréaﬁb‘ﬁli‘l’-"h
in turn may also be substltuted by 1 2 or 3 of the following
radicals: chlorine, fluorine, bromine, iodine, branched and
straight-chain C;-C4-alkyl, nitro, CF3, cyano,
(CHz)0-2-NR32R33, NH-CO-R10, ORI, COOR!?, S0,-C;-Cs-alkyl,
SO2Ph, CH3, SO;NH, NHSO,-C;-Cs-alkyl, NHSO,Ph and CF3, where
40 R32 and R33, independently of one another, are each hydrogen
or C;-Cy4-alkyl, and NR32R33 together may be a cyclic amine
having 4 to 8 ring atoms, where the ring may furthermore
carry a radical of branched or straight-chain C;-Cg-alkyl,
C3-Cy~cycloalk-C;-Cy~alkyl, CO-R3l, COOR3! or phenyl, and R10
45 is hydrogen, C;-Cs-alkyl or phenyl, and R3! may have the same
meaning as R?1, :
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atom of the radical may furthernore carry a phenyl ring which 35 in
turn may al so be substituted by 1, 2 or 3 of the follow ng

radi cal s: chlorine, fluorine, bronine, ®odine, branched and

st r ai ght - chagnd Gfherix] t@homérigl [Epkms nipgssiblE3enaytiomeric and

(CH err]) [ erdiastdreomntRier fdrmshHt el R g ddrugORafd I'JossGBDE] Shydiologically

SO[err] - er¢drddaedl sal&y! . SOerr]Ph, CHerr], SOerr]NH,
NHSO err]-Cerr]-Cerr]-alkyl, NHSO err]Ph and CFerr], where 40 R32
and R33, inde}QendentI\Q/ of one another, are each1 hydr ogen or
d err] - ([ ePrT2&I987PCuLAg ‘I\%[ FRFEIE & yherReR’ ey hEErages @rec PaRferred.
having 4 to 8 ring atons, where the ring may furthernore carry a

radi cal of breechegoondstofiitdlet fohmila @ eheke Reris| hgikyden are preferred.
Cerr]-Cerr]-cycloalk-Clerr]-Clerr]-alkyl, CORerr], COCRerr] or phenyl,

and Rlerr] 4fhe compSuld8 S84%he %Fﬁﬁi:ﬁ% S:?:.H:éaﬁ’l(WS ggggﬁegg'f.zeasge&&fefd.

may have ﬁﬁe sanme meani ng as

6 and their tautomeric fornms, possible enantjomeric and

di ast er eonerTke rompeunds o theodprmalanfdvpesei b dsphgaded g@ ¢he| pitrogen
tol erated sabf A areSpFatermipounds of the formula | where Rerr] is

hydr ogen are preferred. The conpounds of the formula | where R2 is

hydrogen ar ergy @lofbb8flds of thierepmPindgnete tae 350 L& Ryl
hydr ogen §§eba{z§;1eggeﬁhegeq: 1 nge&oé%%lfggs %f tﬁ% ?garﬁrrﬁ?éél'\l,\,e\?h%r egiﬁgil's
bonded to the nitroge c?’{y A are preferred. The conpounds of the
formula | where R3 is hydrogﬁn, Cerr]-Cerr]-al kyl, 15 benzyl or phenet hyl
are preferrethe compepads fpdbgdiorrukand where B | Riland RY arejeaqq err] and
Rlerr] are exdrogenhgud yars prgenidimepwbpéchdiscoanidedhat stimdpdsatiémen
4-position Othe behbBembead1d daack®e iandyBBogen hydrogenkyd], ebédzyd @' | - al kyl ,
benzyl or28GHuHReLIYAnENG bInBFOEH the 4DBodidH bhOEnhe i&l%‘iiﬁ&ﬂ?rﬁq{ei‘e
ring are par éggkgﬁdié/ﬁlw ?’frg%?fjéd- The respective ani ngs o r]
ependent -o

to Rerr] are | one another in Rerr] to Rerr]. 25 The
preferred neani ngs of NR8RI, NR24R25 and NR32R33, as cyclic am ne, are
pi peri di ne, Th# FEFPEFHVe mepaings rE &Kidte RNoabpi dependent |of tdre case of

pi perazi ne andthemopn Y &»i RE, the ring may preferably furthernore carry
a radi cal2®f branched or 30 straight-chain Cferr]-Clerr]-alkyl,

d err]-( er rinet pebeat Kedntahlinbd &8¢ Ivr8RKY Inr26X2sRh R TNR®R33, aBNEPY ic
amine, are piperidine, pyrrolidine, piperazine and
homopiperazine. In the case of piperazine and homopiperazine, the
ring may preferably furthermore carry a radical of branched or

30 straight-chain C;-Cg-alkyl, C3-Cy-cycloalk-C;~-C4-alkyl, CO-R7 or
phenyl. :

The preferred meaning of A is piperidine, pyrrolidine,
piperazine, morpholine or homopiperazine.

35
The compounds of the formula I where A is piperazine or
piperidine are particularly preferred.

The compounds of the formula I may be used in the form of

40 racemates, enantiomerically pure compounds or diastereomers. If
enantiomerically pure compounds are desired, these can be
obtained, for example, by carrying out a classical resolution of
the racemate with the compounds of the formula I or their

intermediates used in a suitable optically active base or acid.
45
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The preferred nmeaning of A is piperidine, pyrrolidine, pi per azi ne,
nor phol i ne or honopi perazi ne. 35 The_conpounds of the fornula | where A
i s piperazine or pi peri dine are part?cul arly preferred. The

conpounds of Thehsatyrated or mepobasacunhtied cieliorshrwctides ok areat be,
enanti oneri cptdsentuae cismicuwmdssprtshmstisones®rer nikturegnetiddedrerical ly .
pure conpounds are desired, these can be obt ai ned, for exanple, by

carrying oulyg, (ﬂr%§§hﬁa:|.n\;eq§:q_oﬂt 5250 He1atelfo 'AGRIRLES W lLi MeCOMPOUNdS

of the for e Opticall
active basgu mesomers o:a5tautomers oE compoungs o? the formula . p7 Tﬁe
saturated or nonounsaturated cyclic structures A nay be present as

ci s-i soner s, The presesbnbErention furthernorer eefates toThhe pplasdriloghealty on
al so rel at eswmwaaoy@nss Wi &he a¢Smpdunde 9 Pk fclPlcahabk OoBY Sindld spmpounds

of the formila,deing cp nj%‘zieﬁitlﬁ r%/%tﬁltgﬂlé udRer ?Bﬁgée'ﬁl%ﬁb%g 1d0&s

phyS| olrgg1 §al b&/& to eraj;te galg ﬁ%ﬁ&fa{:}?%u% 5585&3 can al ned

%Lﬂetrabl e acids 10
and bases ar%rqqeéf“éateﬁﬁr RPr 1964y Birkbapsexn (Verdag, Vol. 10, pages
Arzneimttel Zzﬂ%ﬁun'ghes..@@@ﬂBdekhﬁu-s&xampleaglymhmmc peges citfdd- 285.
These incl udgcid,oragxariy ecidydLactiorcddacpbsphidriiccacidacid, tartaric
acid, lacti %&%@Lesehp&pﬂorauidaca@huc aeehhapesuld apig, afﬁaﬂucase&ac aci d,

forme acig. ogBLALCaaESorl? U SSARH SyaPliae 29d.hRch iiuday oo

I|th|umhydrOX| e, |um rugs. af e
under st ood &° tr?é”gr’d‘ﬂghfcrﬁ?é‘é‘ "whi ch are nmet abol i zed in vivo to
gi ve conpounds of the fornula I Typl cal 20 prodrugs are phosphates,

car bamat es fragiruge are dmidegsterd amaheaning hihiase compdimdspmdpiahasieon of the
novel benzi metatolesed AViNe €ardived cotibounddYofV @heOESrivld 85 MibLdnihas
been out | 20q8kddrug¥ NA P ProsphREEE, karbamates of amino acids, esters and

others.

The preparation of the novel benzimidazoles I can be carried out

by various routes which has been outlined in synthesis scheme 1.
25
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Synthesis Scheme 1

CHO R¢

A + CO-R
™
Re NH, NH,

A vi

R=NH, R = O-Alkyl

R4
CONH,
co-R
N

TN -— -— ~N__N
T N
A‘\\\ A

3
R2 R Re

R4

R3

Vil

R4

]
Q CoNH,

NN

A

N

R2 R3

The benzimidazole I or VII is obtained by condensation of the
aldehyde V with phenylenediamines VI, the procedure preferably
being carried out in polar solvents, such as ethanol or _
dimethylformamide, and with the addition of acids, such as acetic
acid, at elevated temperatures, as a rule from 80 to 120°C. It is
advantageous for the reaction to add weak oxidizing agents, such
as copper(II) salts, which are added as aqueous solution.
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20
CONH 2 30

[err]
[err]

The benzi m dazol e |

25
or Vi

I s obtained by

condensation of the 35 al dehyde V with $henyl enedi anines VI, the procedure

preferably Symhegisa$chese @ut in polar solvents, such as ethanol or
di met hyl formam de, and with the addition of acids, such as acetic acid,.
at elevated tenperggowres, as a rie from80 to 120[err]C. It is
advant ageous for tpe reaction t dd weak oxidizing agents, such 40 as
copper(11)_salts, ich afe ad cdeous sol ution. 45
0050/ 49574 ynt hesi s Sch 2
HN ~ NH,
R g
X \'
10 1
R4
R* R
CO-R
CO-R CONH,
15 GANN ——
HN H, ‘T’ H-N s
o T T
A A A
—~ /" \ 7\
R? \ R2 Re R R3
20 Re
xi Vil '
If, in the bemzimidazole [sic] VII, R is NH;, novel compounds I
are formed directly in the condensation. Otherwise, if R is

25 O-alkyl, these esters can be reacted with ammonia, if required at
elevated temperatures and superatmospheric pressure, to give the
amide I. Alternatively, the esters VII can be reacted with
hydrazine in polar solvents, such as the alcohols butanol and

- ethanol or dimethylformamide, at elevated temperatures,

30 preferably from 80 to 130°C, the result being hydrazide VII (R =
NHNH;) which can then be reduced under reductive conditions, for
example with Raney nickel in alcohols under reflux, to give the
amide I.

35 The radical Rl [sic] on the benzimidazole radical in I (R! = H) is
introduced under conventional alkylating conditions.
Benzimidazoles I are alkylated with R! — L, where L is a leaving
group, using a base at from 25 to 150°C, but mainly at elevated
temperatures such as from 60 to 130°C, the novel product I where

40 R! = hydrogen being obtained. The procedure is carried out in
solvents, for example dimethylformamide, dimethyl sulfoxide,
alcohols, e.g. ethanol, ketones, e.g. methyl ethyl ketone or
acetone, aliphatic ethers, e.g. tetrahydrofuran, and
hydrocarbons, e.g. toluene, it also being possible to use

45 mixtures. Suitable bases are, for example, alcoholates, e.q.

sodium ethanolate and potassium tert-butanolate, carbonates, e.g.
potassium carbonate, hydrides, e.g. sodium hydride, and
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I X 10 [err] If, in the benzimdazole [sic] VII, Ris

NH[ err], novel conpounds | are formed directly in the condensati on.
Qherwise, if Ris 25 O alkyl, these est@rs can be reacted with amonia, if
requi red at hydeoxidesedes g@nproditugy bydeerida@adapabastiom bypresidee, to give
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WEe result e = W

130[err]C, _t &i ng razi | = irch can then be
reched unde r?’é%%d:ﬂa\'ié%%hd]{% snB29¢ o145 etoggn) ¢ The HER¥ARY FHARL in

al cohol s undéfeqd gqayuee aohgfide .t Begd. bromigle,| chlosidmerr dadide, RE.[ §pt] on
t he benzi m dexampler,adi tasylatd ofRmesylate.H) is i ntroduced under
conventional al kylating conditions. Benzi m dazoles | are alkylated with

Rlerr] - L, Kodid ScRehE /1 NY group, using a base at from25 to
150[err]C,1°bu mai nly at el evated tenperatures such as from60 to

130[err] C"the novel product | _where 40 R err] [grr] hydrogen being
obt ai ned. The procedure is caffified out in sol vents, for exanple

di met hyl f or mam de, dinmethyl syl foxide, al co cﬁ#g' et hanol , ket ones,
e.g. nethyl ethyl ketone or cetone, ali phat ethers, e.g.

t et rahydrof uran, and h& ocangons, e.g. tokdenss it also being possible
to use 45;gi xtures. Suitable bases are, for exanple, alcoholates, e.g.
sodiun1etﬁanolate and potassixamtert-butanol atew carbonates, e.g.

pot assi um car bonate, hydrides, e.qg. sod%unlhydride, and 0050/ 49574

R‘

20
Q'CO-R
25 ™

vil

Alternatively to the aldehydes V shown in Scheme 1 it is also

30 possible to use benzoic acids, such as IX (cf. Scheme 2), or
benzonitriles, such as XIII (cf. Scheme 3), instead of the
benzaldehyde. The preparation of these derivatives is carried out
analogously to the preparation of the substituted benzaldehydes
V. Starting from IX, the condensation to give VII is carried out

35 in two stages. First, the benzoic acid XI is reacted with the
aniline VI with a peptide-like coupling to give the amide XII.
The conditions used here are the conventional ones which are
listed, for example, in Houben-Weyl, Methoden der Organischen
Chemie, 4th Edition, E5, Chapter V, or C.R. Larock, Comprehensive

40 Organic Transformations, VCH Publisher, 1989, page 972 et seq.
Cyclization to the benzimidazole is then effected at elevated
temperatures, for example from 60 to 180°C, with or without
solvents, such as dimethylformamide, with the addition of acids,
such as acetic acid, or directly in acetic acid itself.

45
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10 hydr oxi des, e.g. sodium hydroxide and potassi um hydroxide.  Various
crown ethers, such as 18-crown-6, may also be added in catal ytic
amounts. Phase transfer conditions may Y so be enpl oyed (for nethods,

cf. R C LarBek regghperrihdihee pipypienedigmine fél oritht aobenzdrti3grilpagEIB45,
et seq.). Thes |lHxewige gefiigetied undae bamwenbtosahalondétrieng. 1y Gl de, :
chloride or psyli®ae 96 enplo soﬁi&m £ su@h!l 9§Yéﬁﬁ&h9ﬁ.f8?ﬁéﬁﬂee with the

[S)e/m]heSIS > l%". \/15|""'°ld Eai ddé°se ?Fures' Sueh 3% f{m“t 0t s0 30
possible td Cbe VARG racrlﬁsls 5’ OSpRPIE o §€’ﬁeﬁ’ée yonvgntional

benzoni tri é&et@dehfag 5he Preppratign @l ayud%sﬁr@aubenzvmtrlle@eneal dehyde.
The prepar atdemeribetihes el d@meyat Chvas. iSoccall9®T) 0427 andnnl @ygusthenp the
preparation @fog7he sobslituted benzal dehydes V. Starting fromIX, the

condensati on to gi ve VII is carried out 35 in two stages First, the
Line VI w.th eptide-Ilike

benzoi c agh e e

coupl i ng ?o gl}eves’u L é eép bﬁPlegazﬁ‘}gs nﬁ?ﬁwdué'gdtlheer ©2P8%t he

convent i onal“ﬁﬂ"r‘é’é‘lﬁﬂl ‘?:‘FF dinbibitersiqfy theopngymannody (RPP+pihnse) pejymerase

Met hoden derorOP3&Ri $§EQeh-4.2.CAkmi e, 4th Edi tion, E5 Chapter V, or C R

Lar ock, Conprehensive 40 Organic Tr ansformations VCH Publ i sher, 1989, page

972 et seq. The @Sﬁhbi@éﬂﬁ%ﬂf@c{:f’@f haz sabgezalied Behham &fjAeked
Sorvared 18 é{é&aﬁﬁ EATRP ol ngﬁ?gas% RiPOLRP g}ﬁ%e{ﬂ% Qlteaaleure, Wpehout
acetic aci d ore ?? &eﬁrﬁgyfiﬁt%’%’ﬂe 28i 4 ’f‘?assé'\rﬁ of actlvity. % |

benzimidazoleés I were measured in this way for an 1nh1b1tory
effect of the enzyme poly(ADP-ribose)polymerase or PARP (EC
2.4.2.30).
20
The substituted benzimidazoles of the formula I are inhibitors of
poly(ADP-ribose)polymerase (PARP) or, as it is also referred to,
poly(ADP-ribose)synthase (PARS) and can therefore be used for the
treatment and prophylaxis of disorders which are associated with
25 increased activity of these enzymes.

The compounds of the formulae [sic] I can be used for preparing
drugs for the treatment of damage following ischemias and for
prophylaxis where ischemias of various organs are expected.

30
The present benzimidazoles of the formula I can then be used for
the treatment and prophylaxis of neurodegenerative disorders
which occur after ischemia, trauma (craniocerebral trauma),
massive bleeding, subarachnoid hemorrhages and stroke, and of

35 neurodegenerative disorders such as multi-infarct dementia,
Alzheimer’'s disease and Huntington’s disease and of epilepsies,
in particular of generalized epileptic attacks, for example pétit
mal and tonoclonic attacks and partial epileptic attacks such as
temporal lope [sic], and complex partial attacks, and furthermore

40 for the treatment and prophylaxis of cardiac damage following
myocardial ischemias and damage to the kidneys following renal
ischemias, for example acute renal insufficiency, acute renal
failure, damage which is caused by drug therapy such as, for
example, during ciclosporin therapy or damage which occurs during

45 or after a kidney transplantation. Furthermore, the compounds of
the formula I can be used for the treatment of acute myocardial
infarction and damage which occurs during and after its lysis
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45 0050/ 49574 11 The reaction
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PARP (EC 10 St Fugrozg) and FhelrTRtagiasss dred* B nAtmtaga bt the formla
| are inhibiivfHamgations And Abpurapir disSErdaEs askor pApmple rrheagateids al so
referred to,arthriglig¢ ADP-addiddeR s yirhe eompORPARS) o fartdec formiisy af cre be used
for the tusal entrast dilabelyk ane Kl itfusdogot6letreathsePs ¢ eands Atk 8dLghnM t h
[25_ Ao ediﬁqur\é;éggcmaé,h%s ERAMPRS - durig% :&iﬁWQHBQEmﬁd gy or nul ae
sic c r i g
foll ow ngilglsc%é)'flﬁgsoagdd%?%% %?%%%oﬁiggl)v\he?ﬁe ?‘st%[ﬁ‘g as of various
organs are expected. 30 The_present benzi m dazoles of the fornula | can
t hen be usedthemovelideug foxmpdationrd consphy| aihergpenticadayeffeative '
di sorders  amdvunthofcthe cdimpenndschein additdometq chancomertioakblt dewga) ,
massi ve bl eeshidigpientsbar achnoi d henorrhages and stroke, and of 35

neur odegepgr ati ve di sorders such as nulti-infarct denenti a, Al zhei nmer's
di sease and Y oL, i_se .of epjlepsi . 1.n rticular of
$ AR OB et 8551 A0 2, *BLL it 1, L W GF) O °

general i zed e(PH eptic, a ngbe
attacks and 53 eirgl' ‘éb%“éeﬁ’t BcOht RIS s 5Of g‘étl"e Cempovads Meye be sprgsenin
conpl ex par titlthgt FaRYRNtioRglf ceReRntFatdons- fAR & muler cther@etizad
prophyl axi s afmpoands azrel pregent oin cani agount ngb damodi 8l 00 5 e, apraferatdiyage
to the kizmeftonf ol bow g o.anak by weligfpgni as, for exanple acute renal
I nsufficiency, acute renal failure, damage which is caused by drug
t herapy Sucmxﬁﬁhefgése of internal use, the preparations are administered in
single doses. From 0.1 to 100 mg per kg of body weight are
administered in a single dose. The formulation can be
30 administered daily in one or more doses, depending on the type
and severity of the disorders.

Depending on the desired method of appiication, the novel drug
formulations contain the conventional carriers and diluents in

35 addition to the active compound. For local external application,
pharmaceutical excipients such as ethanol, isopropanol,
oxethylated castor oil, oxethylated hydrogenated castor oil, '
polyacrylic acid, polyethylene glycol, polyethylene glycol
stearate, ethoxylated fatty alcohols, liquid paraffin, vaseline

40 and lanolin, may be used. For internal use, for example, lactose,
propylene glycol, ethanol, starch, talc and polyvinylpyrrolidone
are suitable.

45
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exanpl e, during ciclosporin therapy or damage which occurs during 45 or
after a kidney transplantation. Furthernore, the conpounds of the formul a
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0.1 to 10@pony per kg of body weight are adm nistered in a single dose.
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dependi ng on &ndi ng on
e e b commiids: Abs. DAtk aPEly HiRForsot R B ongt o
the convent | B¥Rfihesired craconddngi Focriisl PAeBsratkidint mokhodst he active
conmpound. For |ocal external application, phar maceut i cal excipients such

as et hanofs 1sOpLQNanoltert-bﬂkﬁkﬁyifﬁdﬁilq§$b§E1d1ﬂ~4-91?5&&@iﬂﬁ&3201e—4-
hydr ogenat ed cada@boRhhide POl yacrylic acid, polyethylene gl ycoI

pol yet hyl ene2 gl yealy_ etl?# L8 41 gt%&i % ted fat aI coh ui d
paraffin, el i ng 18 { ? i ) %nﬁ%“eu(fii zl‘—ﬁr nf%qﬁaﬁ for
exanpl e, Iac @ N-isopropy plperldln- -yl)ben21m1dazole —carboxamlde
4 2- -(N-cyclohexylpiperidin-4-yl)benzimidazole-4-carboxamide
30 5. 2-(N-(trans-4-propylcyclohex-1-yl)piperidin-4-yl)-
benzimidazole-4-carboxamide
6. 2-(N-benzylpiperidin-4-yl)benzimidazole-4-carboxamide
7. 2-(N-(2-phenyl)eth-l-yl)piperidin-4-yl)benzimidazole~4-
carboxamide
35 8. 2-(N-(2(4-fluorophenyl)eth~l-yl)piperidin-4~yl)benzimidazole-
4-carboxamide
9. 2—(N-(2(4-chlorophenyl)eth-l-yl)piperidin—4-yl)benzimidazole-
4-carboxamide
10. 2-(N-(2(4-bromophenyl)eth-1-yl)piperidin-4-yl)benzimidazole-
40 4-carboxamide
11. 2-(N-(2(4-iodophenyl)eth-1-yl)piperidin-4-yl)benzimidazole~
4-carboxamide
12. 2-(N-(2(4-nitrophenyl)eth-1-yl)piperidin-4~yl)benzimidazole-
4-carboxamide
45 13. 2- (N—(2(4—cyanophenyl)eth— -yl)piperidin-4-yl)benzimidazole-
4-carboxamide
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propyl ene gl ycol, ethanol, starch, talc and pol yvinyl pyrrolidone are
sui tabl e. 45 0050/ 49574 13
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2- (N-benzg rzl4peaL@uxpﬂowwaseﬁaﬂmz%%én£ﬁ£m&@,%ﬂs-carb%xamde

2- (N-(2- phergzl QtPI; i % |3 P;r Zo+ cﬁr%oﬁ%& cFboxam de
25 2 Z é L§¥é hex 1per %-y Ei:)enZJ.mlda o e-4-carboxam1de
2

-carb
((:NE ( S?Z mc Kor 8p h%nW)aéltsn‘* TPYPONYEAPEPR= k=31 ) phenzidd i ofle -

benzimidazole-4-carboxamide
25 28, 2-(N-(2-phen§l)eth-l-yl)piperidin—3-yl)benzimidazole—4-
carboxamide
29. 2-(N-(2(4-chlorophenyl)eth-1-yl)piperidin-3-yl)benzimidazole-
4-carboxamide
30. 2-pyrrolidin-3-ylbenzimidazole-4-carboxamide °
30 31. 2-(N-acetylpyrrolidin-3-yl)benzimidazole-4-carboxamide
32. 2-(N(O-tert-butoxycarbonyl)pyrrolidin-3-yl)benzimidazole-4-
carboxamide
33. 2-(N-propylpyrrolidin-3-yl)benzimidazole-4-carboxamide
34. 2-(N-isopropylpyrrolidin-3-yl)benzimidazole-4-carboxamide
35 35. 2-(N-cyclohexylpyrrolidin-3-yl)benzimidazole-4-carboxamide
36. 2-(N-(trans-4-propylcyclohex-1-yl)pyrrolidin-3-yl)-
benzimidazole-4-carboxamide
37. 2-(N-benzylpyrrolidin-3-yl)benzimidazole-4-carboxamide
38. 2-(N-(2-phenyl)eth-1-yl)pyrrolidin-3-yl)benzimidazole-4-
40 carboxamide
39. 2-(N-(2(4-chlorophenyl)eth-1~-yl)pyrrolidin-3-yl)-
benzimidazole-4-carboxamide
40. 2-(N-(2(4-nitrophenyl)eth-1-yl)pyrrolidin-3-yl)benzimidazole-
4-carboxamide
45 41. 2-(N-(2(4-cyanophenyl)eth-1-yl)pyrrolidin-3-yl)benzimidazole-
4-carboxamide
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4 car boxam de 10.
2-(N-(2(4-bronophenyl)eth-1-yl)piperidin-4-yl)benzimdazol e- 40

4- car boxani de 11. 15

2- (N-(2(4-i otiopleenyk) 2 & (Exdlfipbpeme thyl-)phehy b pezh 41-§a3 pyerolidin-3-yl)-
carboxam de  peh2imidazole-4-carboxamide

N-(2(4-nig40 g@x' 12) m&nwlmwﬁi@ahn 145X ) pPans iy dag ol £y -

(
car boxam de 4

(N- (2(4- cyanof] é‘ﬁﬁ“ FERFRLE VI FAT PRF IS 4- v gben2| ni dazol e-

car boxan? g8 - tcbrhwsiroxyphenyl)eth-1-y1l)pyrrolidin-3-yl)- 14
14. 2-(N-(2(4- (them’rzllmmdmmltetﬁl-):phmm:r)mm 1-yl)piperidin-4-yl)-

benzi m dazol &5 .4- mub@zmﬁ&hoxyﬁﬁenyl)eth 1-yl)pyrrolidin-3- 3{1)-
2-(N-(2(4- et hylbggggm_aggael_4 &?a{:ﬂ q,! n-4-yl)benzi m dazo

4- car boxam dg. 5 i 8%& WZQ\IZ} {ii SRR mXS%ﬁézﬂ;ﬂ&P? yf)rﬁy(¥rglld¥n-3—

benzim dazol e-4-c

2- (N (2(4¥%et ho H@ﬂ%w&%%eyflyﬁ%amlﬁm yl)-

benzi m dazol &*4-24Nb 6% bt @ -~acetplamino)phenyl)eth-1-yl)pyrrolidin-3-yl)-
2-(N-(2(4- (N, Nbedzmniaa/écﬂm-mekcahmn;dn)ﬁbh 1-yl)piperidin-4- 10
y|)ben2|”1daﬁp|Q=4NC@ﬁ @{¥-g8en lé&ifonylamlno)phenyl)eth -1-yl)pyrrolidin-
2- (N-(2(4 (N ac‘gegx 859 d@g@g%{@t&&o&%%gerl di n-4-yl) -

b d
2 (N (20 e preslt o(r?@ﬁgm%fpw&y FHerr Erprhdprifghisie-2 -

4-yl ) benzi m dazbe8zimidazdesdaar

L e o e stz
enzi maaazo =4-C oxamilide

2- (N-(2(4- (rat th;sy.af@pmm.phgmaﬁma&zmém&eerfb@kamfaaI)

AR o ‘e‘rf’ f'bga‘é’gs f eraffh Tyt cypanice

2- (N- propyl p|3Be © f Bﬁ?ﬁlff )gt B%F%?am Hg ben"’?g‘ldamle“l‘

2- (N-i sopr opyl pCREPP¥AMIE y| ) benzi ni dazol e- 4- car boxani de 26.
2- ( N- cycl ohSdyl BriBrnethylpipeyazinidriyddbeheimidezobextndaidboxam2de
2-

(h&(tI’ans-55-pQepy#pg&ﬁyﬂp&peiaydﬁ+ﬂ4&&0bdnf&ﬁ&qﬂzbie-4—carboxamlde
benzi m dazelsg-.42C ﬁ £$21n-4 l)ben21m1dazole 4-carboxamid

20, “E%’?E*Z”E'g %ﬂ?&% :)cé';ég %%gﬁi%f‘e-w grasla e de

RNZ1 M qaze
4- car boxam '#o?f%ﬁ 'FH v

4-
2-
4-
2-
4-

27 ¥dNani de 30 31.
2- (N-acet yl pyrrBFPEI?-’PF@Z;?IlFbén%? Q¥aFéAR- 4- car boxani de 32.
2- ( N( O- t er t Fut @xyBarenanlb)porazin-di-yl3beh s imidazoil dasd-etarbbxamide
car boxami 3te 60. 33(N2¢Z-phengpyétly+I-gili) @i peSazin-Repz) Perskiizildazd16a4 boxan de
34. 2-(N-isopropytpytandldedi n- 3-yl ) benzi m dazol e- 4- car boxam de 35 35.
2- (N-cycl ohexyl BY{fo{3 @-F1do¥bBiaRA) ELHAZ A B peEPoXaM AG _
benzimidazole-4-carboxamide
62. 2-(N-(2(4-chlorophenyl)eth~l-yl)piperazin-4-yl)benzimidazole-
35 4-carboxamide
63. 2-(N-(2(4-bromophenyl)eth-1l-yl)piperazin-4-yl)benzimidazole-
4-carboxamide '
64. 2-(N-(2(4-iodophenyl)eth-1-yl)piperazin-4-yl)benzimidazole~
4-carboxamide
40 65. 2-(N-(2(4-nitrophenyl)eth-1-yl)piperazin-4-yl)benzimidazole-
4-carboxamide
66. 2-(N-(2(4-cyanophenyl)eth-1l-yl)piperazin-4-yl)benzimidazole-
4-carboxamide
67. 2-(N-(2(4-(trifluoromethyl)phenyl)eth-1-yl)piperazin-4-yl)-
45 benzimidazole-4~-carboxamide
68. 2-(N-(2(4-methylphenyl)eth-1-yl)piperazin-4-yl)benzimidazole-
4-carboxamide
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36. 2-(N-(trans-4-propyl cycl ohex-1-yl)pyrrolidin-3-yl)-

benzi m dazol e- 4- car boxam de 37.

2- (N-benzyl pyrrolidin-3-yl)benzi ni dazol¥8 4- car boxani de 38. _

2- (N- (2- phen§? ) e2-n{NE 2K ¥ phyydmsixyphengl yedhedryilvp iipencd 2ind-4 -30D) - car boxami de
39. 2-(N-(2(4- chierzaphaaybletdrchrpbxayidedl i di n-3-yl) - :
benzi m dazol £5 4-£aM29% AL hox ﬂenyl)eth-l-yl)S)ipera,zi,n-4-y )-

2-(N-(2(4-nit rog;kj%%}tggpafé_yi cg¥££%_rhﬂien- 3-yl')benzi m dazol e-

4- car boxamnide, 4 ) \ . . .
2- (N- ( 2( 4- By hhoptidM( P EEn (AN 'y By PeERY tmH-re) pheBRhA th-da¥ L) RiPerazin-4-
4- car boxani de  Y1)bepginidagie-4-carboxamide 15 42.
2- (N-(2(4- (t721 |+qmeie( by(Y pleeetly) ahind)ypheng ) eth+ iyl)dipeazin-4-yl)-
benzi m dazol e- 4-KH-RAXa8% 8k -4 -cA3boxamide
ﬁéggll' gnzfjg- nrzy%lig-gﬁqgé)%é% Q}Ta '1:%4%31&59%6@1%§h¥$gﬁeny1)eth-l-yl)piperazin—
2- (N-(2( 4iﬁydr ot P?b?ﬁaf-ﬁﬁyég??’im%%- yl)- . .
benzi m dazol # 4-Zdt5é2 44T (rhenylgylionyl)phenyl)eth-1-yl)piperazin-4-yl)-
2- (N (2( 4- met hobepizémyfa zoIe-U-ghybgxamidedi n- 3-yl ) -
benzi m dazol g5 4-23N0QZ pad G thox¢barbonyl)phenyl )eth-1-yl)piperazin-4-yl)-
2|- ( BF (2(4-(N, :\l'seqhizmigxéﬁém);absaﬂaﬁeh- 1-yl)pyrrofidin-3- 10
enzi - 4-car boxam.de . .
2 (0 (2 O Eacet PR Rt mgl e earpemagige
benzi nmi daz Ol”éz.4_2c-é¥156§edw mopipgrazin-4-yl)benzimidazole~4-carboxamide
2- (N- (2( 4- ( N & pHertPi(SutepimiukeoxnesprrnKl) homppipstazipe-d oyl hepzimidazole-
3-yl) benzi m dazd-eat¢bozargieam de 15 49.
2- (N- (2( 4- ( prenyd-guk-hethy IHohepY be £4 finl-ayh) P¥én PinidaRole Y4 Jcarboxamide
benzi m dagel gy .4'2Q-Q§‘Ibﬁi(@§9ﬂfomopi59razin-4-y1ibenzimid&zol§-4— arboxamide
2- (N-(2(4- (rd hoyey s DO ARG SN AV YT Q119102350 )i _carboxamide
2-pyrrolidi it2- AbERcY et ReFILEonoRIRT AR ey biPapzinidazole-4-carboxamide
2- (N- acet yl fAdrerZad Nl BranseRzPRY lepdiohez-Eay bhamepdperaz 58-4-yl) -
2- (N( O tert - but drepeambdardlezidpeasboxamidel ) benzi m dazol e- 4- _
carboxami 28 84. 34.(N2béMeyIRicRipbRbOEA AAI-2~¢1 Ybe DANEINELE 88 0} Lrtrogbhfam de
55, Zr (N Pr syl pipeL 2l byt bORDZIIT HRABL ol EARRAXON) Bt AThi88 201 e-a -
2- (N-isopropyl p'cB?ES‘?:ArPi‘ch‘ yl ) benzi i dazol e-'4- car boxam de .
2- (N-cycl ohexyl pgirperazin-4-yl ) benzim dazol e- 4- car hoxani de 58.
2 (N (11 ans- S prosyr E5 4 cHuereehes ) sihalr Kl Miqopiperazin-4-yl)-
benzi m dazol e- 4Peapbwidancde-4-capoxamide
2- ( N- benz30 #peratNnat2¢4Hchilengphemga)eitb~4-ghy limopipdea3h-GG-y1 ) benz - .
2- (N- (2- phenyl ) eniiddzyl9{li-eakBakamidey | ) benzi m dazol e- 4- car boxani de
61. 2- (N-(2(gh.f huerophEILHrbabindayt ))ecll.ihQQLf}“fjﬂBm%@be)aiazin-4 -yl)benzim-
benzi m dazol e- 418§£gféﬂncggboxamide
89. 2-(N-(2(4-iodophenyl)eth-1-yl)homopiperazin-4-yl)benzim-
35 idazole-4-carboxamide
90. 2-(N-(2(4-nitrophenyl)eth-1-yl)homopiperazin-4-yl)benzim- _
idazole-4-carboxamide
91. 2-(N-(2(4-cyanophenyl)eth-1-yl)homopiperazin-4~yl)benzim-
idazole-4-carboxamide
40 92. 2-(N-(2(4-(trifluoromethyl)phenyl)eth-1-yl)homopiperazin-4-
yl)benzimidazole~4-carboxamide
93. 2-(N-(2(4-methylphenyl)eth-1-yl)homopiperazin-4-yl)-~
benzimidazole-4-carboxamide
94. 2-(N-(2(4-hydroxyphenyl)eth-1-yl)homopiperazin-4-yl)benz-
45 imidazole-4-carboxamide
95. 2-(N-(2(4-methoxyphenyl)eth-1-yl)homopiperazin-4-yl)benz-
imidazole-4-carboxamide
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62. 2-(N-(2(4-chl orophenyl)eth-1-yl)piperazin-4-yl)benzi m dazol e- 35

4- car boxam de 63.

2- (N- (2( 4- br onophenyl ) et h- 1- yl ) pi per azi¥t 4-yl ) benzi mi dazol e-

4- car boxani d#6. 2-q¥-(2(4-(N’,N’~dimethylamino)phenyl)eth-1-yl)homopiperazin-
2- (N-(2(4-i odophsiwl)pehbiniddzonepe-edtboxemidgbenzi m dazol e-

4- car boxam de7 AGQ G- (2(4- (N’—acetylamlno)phenylgeth l-ylagczargfglpera21n ~4-

2- (N (2(4- mtr0%@%&91&&%&&9@&%&%&' benzl

4- car boxa

2- (N- (2( 4"%y§%-op%éﬁ‘y|( ¥ et n(Nphepy han LEAnyLamg pe hhenvd) §5Bol 1) homo-

4- car boxami de Pigerazin-4-yl)benzimidazole-4-carboxamide

2- (N-(2(4- (1994 |2ﬂwemﬁthy491wmqﬂ¥hlﬁ¢ﬂyﬂwbbh?l petiadi-y14hyhpiprazin-4-yl)
benzi m dazol e- 4-geRzhAXaaB sl -4 -c88boxamid

2- (N-(2(4- m;f&ﬁ"zorlﬁng%ggtgrb ?%kgrgéﬂ%xﬂﬁ')ghényiM}ﬁpzl-%(iiﬁg%plperam&&-

4- car boxa 204

2- (N (2( 4% ydro%ﬁﬁl’?&ﬂ?’r’?’&a}? AR R T AR IR

benzi m dazol - ]c-glpsgxqa-ng-déuperngln-4—yl)benz:LmJ. azole-4-carboxamide

2- (N- (2( 4- nerGoR@iNeAytgrt-putoxy aripmyd ) papdr idjn-4-yl) -1-methylbenzimid-
benzi m dazol e- 4-azal boxafarboxamidé. . .

2- (N-(2(4-(Noa¥ 1-.§Lteeﬁ§M -ﬂ'ﬁ-ﬂl@)‘.ﬂf‘f’%ﬁfiﬁe‘ﬁhﬁ.ﬁ;yl;)]ﬁ'b@%%ﬁi&'ézﬁile-4-carbox—
yl') benzi mj gdazol gm[ Far boxam de I

tz)eglgll- gnz((:lg.zol 044 Egﬁg&n%no) phelQXgéoe};yq 1¥’elgdfe—r 6-l-zyllr)]b(laln%/:l.n)u.dazole-4—
2- (N-(2(4- (N - pifeabpsamidsny| ani no) phenyl ) et h- 1-yl ) pi perazi n- 10
4-yl) benzi nmfdz@-¢N4bemgipipariléin-4-71)-1-methylbenzimidazole-4-

2- (N- (2( 4- (phenyazbbkanide phenyl ) et h- 1-yl ) pi perazin-4-yl ) -

benzi m daze! el 1CaLbR¥AD %-(2-5 nyl)eth- 1-y1)p1per,1d1n— 1)-

2- (N-(2(4- (et h%xg%;l cPa{DQ )eg?eg%%go apnléeyl ) pl perazi n- ylls

benzi m dazol C

2- horopi per a 22[?91' 8528“%“5’41 )e4PEOR%H Riperidin-4-yl)-1-methyl-
2- (N-acet yl homﬁ?ﬁé%‘&iqaf?u%eyﬁj'%?m’?%égol e- 4- car boxamni de 78.

2- (N( O t er t -198t-8xyBeadrhylipibenbgips-y2i) Al 4met Htiben i i tideral 1@—4~carbox -
4- carboxaas de amife

( ﬁ et hy: h@@QﬂLﬂé!ril%?l-'}-%py LY OENInT3d9T %sn %ﬁﬁ%%g;%% I%ng,ﬁhde
N- PSOB?OB&W%N@EI %’gér 7 X¥52’Pﬁ%ienz§%$dazo e~ yjﬁgg% O&S' =Cgrpox-

2-

2-(

2-(

2- (N-cycl ohex% | perazi n-4-yl)benzi m dazol e- 4- car boxam de 83.
2- (N- (tr ans-344pPofi ytershbrtasyqarbonyh) perrediidin-§+yl)-1-methyl-
benzi m da¥®l e- 4benz bupdaziode-2Lcd&rboxamide
2-(
2-(
car
ben
2-(

69.

N- benzyl hagophpetagi-2—4Nyhe e 1pyiire 2@l e-3y13boRXaMidiRole-85.
N ( 2- phenyl ) ghPndxatligaonopi per azi n- 4-yl ) benzi m dazol e- 4- _
boxam de 115 $ened0lNa( 5 LLUALSREIVL) £y 1 KL A DOTRRI RS L2 - 4-1)
N-(2(4 chI oropaké g‘Fh 1-yl ) honopi perazi n-4-yl ) benz-

—methyl 2-(N-isopropylpyrrolidin-3~yljbenzimidazole-4-

carboxamide
115.2-(N-benzylpyrrolidin-3-yl)-1l-methylbenzimidazole-4-
carboxamide
116.1-methyl-2-(N~(2-phenyl)eth-1-yl)pyrrolidin-3 —yl )=
40 benzimidazole-4-carboxamide

117.2-(N-(2(4-chlorophenyl)eth-1-yl)pyrrolidin-3-yl)-1-
methylbenzimidazole-4-carboxamide
118.1-methyl-2-(pyrrolidin-2-yl)benzimidazole-4-carboxamide
119.2-(N-acetylpyrrolidin-2-yl)-1l-methylbenzimidazole-4-
45 carboxamide .
120.1-methyl-2-piperazin-4-ylbenzimidazole~-4-carboxamide
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I m dazol e- 4- car boxam de 88.

2- (N-(2(4-bronophenyl ) et h-1-yl)honopi pera2| n-4-yl)benzi m

i dazol e- 4- car boxani de 89.

2- (N- (2( 4- i otibiYer(y-peety ipideraginpt 1ok adi-methyl hengimidazgbe-4 -
| dazol e- 4- car boxairbdeamid®O.

2- (N- (2(4- ni 170nqRY bl-éPeIsutokeaPHoRANPA PB4z YA NS13 L it met hyl -
i

i dazol e-4-carbo _4_c rboxam

?dgnggfj %yiqﬁjga ibi- 1 fnfké¥2;?%L4-ylybgn21m1dazole—4-
2-(N- (2(4- (triflog@bewaride ) phenyl ) et h-1-yl ) honopi per azi n- 4-
yl)benzinidakZA&iqmetaybe&%ﬂﬂﬂp!0pylﬁﬁp§razin—}-yl)benzimidazole-4-

2- (N (2(4- et hylqaieeyhnedd- 1- yl ) homopi per azi n-4-yl) -

benzi m dazol Cael Ry - —4-vl dazole-4—
2" (200, G R P veapeper sttt pypeteiooe

i m dazol e- - car 56 xam

2- (N-(2(4- %Mﬁehwﬂmpfrw%m )pdrasthylbsnzinidazole-4-

i m dazol e- 4- car lsgrhokanide 0050/ 49574 _ _
17 96. 2-12¢.(12méthil - N (i (2ephetyiiath)-phReD)pimirdazinyd }yO0pi per azi n-
4-yl ) benzi m daz@lefz4mead RPRALE8rboxakiide _

2- (N-(2( 41§ 28a02€t( l ? lg@tﬁ%ﬁﬁéhé@;g{gﬁlhlp? %’:&L&% ?‘LELE;yé‘I)—l-methyl-

L o azoﬁ) 5}5 'zgmcﬁ? et h-1-yl ) hormo

;2)| é’:r Eagl(ﬁ SfN p Pﬁ?ﬂ%aélk éﬂm& ylb ergg;-mldamle 4-carboxamide
2- (N-(2(4- (ph?éhyil-s(ul—&wMWwP?:@Wy«wblehchhmlbenmquz)ole 4-

benzi m dazol e- 4-cazbbrxmidel e
100. 2- ( N-3@ (1l e h%y@é’ﬁbwb):?@@mdxbﬁt) Romoyipd1RFRRL POy PAI Mtk n -

| ) benzi m dazol

>110)1 1- net hyle"‘%t I[}ggﬁl a%] %‘ Zl c(llazole carb{o)xamd i
102. 2- (N( Ot RS ;H éﬁ Qb‘?"l%’lﬁeﬁa%&’) Ayt PRy F IR ZLE -4~
azol e- 4- car boxa

103. 1- met hy|1332-(Naebbnl+2-(NppFepY Fhohopli pbeazinrddyi)bendimiaiazote-456
am de 294. 1- waibykaide\- | sopropyl - pi peri di n-4-yl ) benzi m dazol e- 4-

b d Q z t e 4-
g:; bgigm dg 12361 N ﬁe@n%g}:&_ lggﬂﬂf“}%ﬁgﬁéf e%ahémm %&%%%édl}?ﬁ%sf{e &5/

benzi m dazol C oxam
107 2" (N (2% ﬁr?& %;ﬂgy PRPRLEETATB-Acr ] br Irmetpyi bansimigpeole-4-
benzi ni dazol e- 4S&5P _
108. 2- ( N-3 a3l pi-pethyli +2-3 Ny 2 -pghemtl) pkbehzy hihdawpliperaciart4eyl ) Bé&nzimidani de
109. 1- net hyl - 2- gpYye+pldadibexamyde benzi m dazol e- 4- car boxam de
110. 2- (N- aceyl, py{#0{ 2 dieh3o¥bpnenyTgelyl POPZ BB BLLa A ALY =1 -methyl -
benzimidazole-~4-carboxamide
138.1l-ethyl-2-(piperidin-4-yl)benzimidazole-4-carboxamide
35 139.2-(piperidin-4-yl)-l-isopropylbenzimidazole-4-carboxamide
140.1—(2—(hydroxy)eth-1-yl)-2-(piperidin-4-yl)benzimidazole-4f
carboxamide
141.1-(2-(methoxy)eth-1-yl)-2-(piperidin-4-yl)benzimidazole-4-
carboxamide
40 142.1-(2-(amino)eth-1-yl)-2-(piperidin-4-yl)benzimidazole-4-
carboxamide
143.1-(2-(N,N-dimethylamino)eth-1-yl)-2-(piperidin-4~yl)benzimid-
azole-4-~carboxamide
144.1-(2-(piperidin-l-yl)eth-1-yl)-2-(piperidin-4-yl)benzimid-
45 azole-4-carboxamide
145.2-(piperidin-4-yl)-1-(2-(pyrrolidin-l-yl)eth-1-yl)benzimid-~
azole-4-~carboxamide
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am de 111. 2- (N(O-tert-but oxycar bonyl )pyrrolidin-3-yl)-1-methyl- 30
benzi m dazol e- 4- car boxam de
112. 1- net hyl - 2- (N- et hyl pyrrol i di n- 3-y|1)9oenzi m dazol e- 4- car boxam de
113. 1- net hy| 146N B 6dye Pwrlpdpedidin-A4yjll) etk + b+ yll~@-¢ pdperidin-4-gd) boxani de
35 114. 1- met hy| benkhini dopylesul-pyrbokdmiide- 3- y| ) benzi nmi dazol e- 4- :
car boxani de 147.31a¢Ryi Do DE@NBEBYHE A0 1A YheRz Y] ddzdTRIIAV EREESLAH iRz 0! e- 4-
car boxam de y,g jzl-gpé‘QPH%L?Z-‘;A?‘:i&s@b@%&lﬁéﬂiﬁﬁiﬂa)zgﬂeﬁ&)lc'ar'b%k%inlcli%’ 40
benzi mdazgl e-94-c Eﬁg € ethelovl i ' o 1) benz imidazole—d-
117. 2- (N (2 %8P o pREFRARYaERD T 3T kA BiPaT {iinA-y1 ) benzimidazole
met hyl benzi m dafgrbozamigdeoxani de
118. 1- et hy|150-.(1py 2F (the cthaxy) egh) beylz) 12-q pipeeidic3-Royben fignidazole~4 - _
119. 2- (N- acet y| pakbekaflide 2- Y| ) - 1- met hyl benzi m dazol e- 4- 45 ga{)?%g%de
120. 1- et hylre2- Ri_pSr Az A--hben =4 r -
18 121, 5 N bl e e [ e o B SV AL it cpeor 25
car boxam £33 éx -tert-butoxycarbonyl } pi perazin-4-yl)-1-nmethyl -
benzi m dazol¥24lc4Rb idigethylamino)eth-1-yl)-2-(piperidin-3-yl)-
123. 1- et hyl - 2- benginiddgnlpdraarbexamildebenzi mi dazol e- 4- car boxam de
124. 1- met hy| 153, AN p= PPy e naz -yt YetiH-1beDyi 74 GzRiréddn-3-y1 ) beng@kb@xani de
125. 1- et hyl - 2- bsh s OPLPHRaREA&Z1 N- 4- Yyl ) benzi m dazo: e-4- 10 "y
car boxam 2 - n razin-4- sil- enzi azol e- 4-
car boxami de %" %2_ ?p%pé%%ﬁlﬁ-%yf Kff‘z‘a% i g Xéf%ﬁe%%ﬁ’fqg &%?%é%'ﬁmﬂ gﬁ ngyid-
benzi nm dazol e- 4-’“58?‘56&2%%’8"?% de
128. 2- (N- ( 2(483cAré2 optreatiy)ephparid inyilp¥l hothr1ewl) 24 ( pinenidin-3-yl) -
benzi m dazol e- 4bear bnidarcle-4-carboxamide
129. 2- ( honopisgenagthy B2 (pytr6E1iduH-3e52 ) beaamol Rzé1e 24 handoxdfide
130. 2- (N-#zatsyl. hamBgh 01 fyytarikines Dyl Psnzlinidaz0l & Aea boxamide
car boxam de 123 131, 20( QL SLLE DAt Y Gar boryT) hRnoRT pefieal e Aal T o fret hy -
benzi ni dazol e~ 4-caf boxAn o
132. 1- net hyl - 2- ERF Wrgﬁormpi erazi n-4-yl)benzi m dazol e- 4-
car boxani de 159- SS?ﬁfi‘ﬁé:tWNJthﬂﬂldp?l'K]Bmlﬁé'iazﬁnymlgﬁnmhéamhaﬂﬂ e- 4-
25 car boxancdeboxamide
25 160.1~-(2~(amino)eth-1-yl)-2-(pyrrolidin-3-yl)benzimidazole-4-
carboxamide
161.1-(2-(N,N-dimethylamino)eth~1-yl)-2-(pyrrolidin-3-yl)-
benzimidazole-4-carboxamide
162.1-(2-(piperidin-1-yl)eth-1-yl)-2-(pyrrolidin-3-yl)benzimid-
30 azole-4-carboxamide
163.2-(pyrrolidin-3-yl)~1-(2~(pyrrolidin-l-yl)eth-1l-yl)benzimid-
azole-4-carboxamide
164.1-(2-(2-ethylpiperidin-1-yl)eth-1-yl)-2-(pyrrolidin-3-yl)-
benzimidazole-4-carboxamide
35 165.1-ethyl-2-(pyrrolidin-2-yl)benzimidazole-4-carboxamide
166.1-isopropyl-2-(pyrrolidin-2-yl)benzimidazole-4-carboxamide
167.1-(2-(hydroxy)eth~1-yl)-2-(pyrrolidin-2-yl)benzimidazole-4-
carboxamide
168.1-(2-(methoxy)eth-1l-yl)-2-(pyrrolidin-2-yl)benzimidazole-4-
40 carboxamide
169.1-(2-(amino)eth-1-yl)-2-(pyrrolidin-2-yl)benzimidazole-4-
carboxamide
170.1-(2-(N,N-dimethylamino)eth-1-yl)-2-(pyrrolidin-2-yl)-
benzimidazole-4-carboxamide
45 171.1-(2-(piperidin-1-yl)eth-1-yl)-2-(pyrrolidin-2~yl)benzimid-
azole-4-carboxamide
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134. 1- et hyl - 2- (N-i sopr opyl honopi per azi n-4-yl ) benzi m dazol e- 4-

car boxam de 135. 2- (N- benzyl honopi perazi n-4-yl) - 1- net hyl benzi m dazol e- 4-
car boxam de 30 20

136. 1- net hyl 172 (A¢(pFrpobiddn-@-yl) - ¥+ § holpypirpd idinri-4lyethebzy itgmzimid-
zol e- 4- car boxamg®le-4-carboxamide

137. 2- (N(Z(ﬂvm_qrzorebe@w lelﬁlpérihimm)Ié%haii-f‘l)‘l-'z\d(by%rgﬂcﬂ'}ﬂ-“z-yl)-
benzi m dazol e 4+ &0 —carboxami

138. 1-et hyl - o] per| I'N-4- enzi mrgr ol e- 4 oxaim de 35

136, 2. ( pi yBr LU TP ey A= (RARSaAg PrbTe) ieihs) Bl ate LeninbREnr K de

140. 1- ( 2- (hymbxly-)@pprqp:yl-)z-zpepepwJrrd-f‘hym9¢yb§maﬁ0daz6+@anhoxamde
car boxam de 176.1-(2-(hydroxy)eth-1-yl)-2-(piperazin-4-yl)benzimidazole-4-
141. 1- ( 2- (et hoxpar®bkamkidd ) - 2- (pi peri di n-4-yl ) benzi m dazol e- 4-

car boxa de fify 143,112 a8y yaeheh hy 7. ) odpkPh PRIy b HhENzcTedgzol e- 4-

car boxam gﬁl
143. 1- (2- tN, N- diSRELRYAGH0) et h- 1- }/ 2 2- (pi peridin-4-yl)benzini d-
-(piperazin-4-yl)benzimidazole-4-

azol e- 4- car bb3&rlid@-(amino)eth-1-yl
144. 1- ( 2- ( pi per ichirboganyideet h- 1-yl ) - 2- (pi peri di n-4-yl)benzim d- 45

azol e- 4-car bm«ﬁ.rm-de (N,N-dimethylamino)eth-1-y1)-2- (plperazin-_-tl—_yl)-

145I 2- g pi peLI di rbeﬁleniaézélo%_(gn&gs&gﬁfael yl') eth-1-yl)benzi m d- L
azol e-4-c

196, 1- (2 15 G- tBseera i YL (ripepidinianiyegigtyy bensinia-
benzi m dazol e- 4""(,28 g ’319

147. 1- et hyl - 18X p'ﬁ‘ri@#?ﬁl-’#@‘%l‘)lﬁénh#ﬂ'dﬂ§lf@1?4d§m1bﬂ>1aﬁf—hlel-yl)benZimid- '
148. 2- (pi peri di rrzdlgl-3-danteoxamdge| benzi m dazol e- 4- carboxam de 5

149. 1- (2- (hytbxy)y et (12 letyl~ipet peir-di-y1Jeyh) banai-wi¢dpzedrAn-4-yl1) -
1501, (2. oeidon NIRRT YA L dazel o

olm 1= QX
ggr boxama?g Owéﬁ%%sipizél—@-( égc%f'lpe :)1 % eernlzz.mld§z Iz%e-ggiﬁigegéféee +
152. 1-( 2- (NW%lh‘é?hﬂ%ﬁﬁ%)éﬁ'—hflﬁﬂ))-22-((19!"%9%%—13- §t+yl)benzimidazole-
benzi m dazol - 4- dacbokexandicie
153. 1- ( 2-2®i y85.i1di( D= {met haaiyh) ethyl Jy1-—(2Ri( RehbSH gerdzy h)} ey ndimidazole-
azol e- 4- car boxa_dgrdSxamid

154. 2- (pi pel’18d,I r]. gZYumino()%tglgwg;ﬂl Izdl(ﬂoﬂ'loglgeeztam.%—xl }P%‘ezﬂermCJj.dazole-4-

azol e- 4- car box
155. 1- (2- ( 2- etm‘ﬂa 396 n-1-yl) et h- 1- 2- (pi peridin-3-yl)-

X
I
benzi m dazol¥88slc4 bE&dYncH@ethylamz.no)et %.-yl) 2-(homopiperazin-4-yl)-
156. 1- et 3R - 2- ( pprebhidhzele~¢-¢abosamidez ol e- 4- car boxam de 20

157. 1-i sopr ampl. 22 heyspiperaizin34 y51))banz 20y piged idH A= ay bsannindel ) -
158. 1- (2- (hydr oxgngihidasdib-d=-ERMd@hiidbn- 3- Y1 ) benzi m dazol e- 4-
Carboxamde190.2—(homopiperazin-4—y1)—1-(2--(pyrrolidin—1-'yl)-eth—l-yl)--
benzimidazole-4-carboxamide
35 191.1-(2-(2~ethylpiperidin-1-yl)eth-1-yl)-2-(homopiperazin-4-
yl)benzimidazole-4-carboxamide
192.1-ethyl-2-(N-propylpiperidin-4-yl)benzimidazole-4~carbox-
amide
193.1-isopropyl-2-(N-propylpiperidin~-4-yl)benzimidazole-4-
40 carboxamide
194.1-(2-(hydroxy)eth~1-yl)-2-(N-propylpiperidin-4-yl)benzimid-
azole-4-carboxamide
195.1-(2-(methoxy)eth-1-yl)-2-(N-propylpiperidin-4-yl)benzimid-
azole-4-carboxamide
45 196.1-(2-(amino)eth-1-yl)-2-(N-propylpiperidin-4-yl)benzimid-
azole-4-carboxamide
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159. 1- (2- (net hoxy) et h-1-yl ) -2-(pyrrolidin-3-yl)benzi m dazol e- 4-

car boxam de 25

160. 1- (2-(am no)et h-1-yl)-2-(pyrrolidi RB- yl ) benzi m dazol e- 4-

car boxam de 197 4364 2+{ N2N¢dime tdiydamh wmmd)—wah-a-mpmp@pm@ndﬂmaym-)
benzi m dazol e- 4-berzioidazolle-4-carboxamide

162. 1- (2- (pi m.l1dJ(rr-lpybéﬁ&hlﬂmgtﬁwﬂqLndkﬁ'_&aﬂy)lgeaéfmﬂ;-z;&%)-
azol e- 4- car boxarg mf"i e_4 —carboxam ] b

;Sglg-gPZ; bg%ﬂ&?&%—ﬁr élilpé&p¥1n- -y f111(¥ %S§rro iél% ?—yl)et =1l-yl)-
164. 1- ( 2- ( 2- et hyiemzdBidarolerdrcpeberganide) - 2. (pyrrolidi n-3-yl)-

benzi m dazol 200-ked2b¢2aethidl @ peridin-1-yl)eth-1-yl)-2-(N-propylpiperidin-
165. 1- et hyl - 2- (muyuqbédémﬁfaﬂohbemaaﬁbiﬁ@ﬁha& car boxamni de

166. 1-i sopr opyq -2-R ir@l éﬁ%%?ﬂﬂLg- i ﬁ%ﬂﬁiﬁ arboxamlde
ggr?b(])-xc(’slrzﬁ QY%fxly J.soﬁrop)y )2 %N Rk 3. - -y rVblenzgm:l. azole 4-

168. 1- (2- (et hodAFePKanidg ) - 2- (pyrrol i di n- 2-yl ) benzi ni dazol e-4- 40
car boxani de 203.1-(2~(hydroxy)eth-1-yl)~-2-(N-propylpiperidin-3-yl)benzimid-

169. 1- (2- (am no)aroleldyégrbdxamydeo! i di n- 2-yl ) benzi m dazol e-4-

gar boxa&n delzo44hZQ zlxﬁgtl{d\akﬂe@hﬂﬁlﬂ’i-@m(mbﬁéﬁyﬂpﬂﬁek diAPYIy0letl Pnday! ) -
enzi m daggl e- 4- a!a %h

171. 1- ( 2- -]1- th-1- - | ben

azol e- g CgPL a 'd % éiﬁﬁgo} Q%y%;8p§ plper L § éi)ben21m1d— 20
172. 2- (pyrrol i diagedegf QWW‘HOI i di n-1-yl)eth-1-yl)benzim d- '

azol e- 4- car RPearti~-dé- (N N-dimethylamino)eth-1-yl)-2-(N-propylpiperidin-3-

173. 1- ( 2- ( 2- et hyll)pepeimitiazoleyl )@idbokaylifie 2- (pyrrol i di n-2-yl) -
benZl”1dazmﬂ2%7419@2b@§£§9fialn51-y1)eth -1-yl)-2 (N-propylp%Ferldln-3-yl)-

174. 1-et hyl - 2- ( RieREL A2 AL LRE] éolde 4-car boxag1
175. 1- - 4- ar.boxam
e o g P e b1 -

car boxani de benzimidazZole-4-carboxamide

177. 1- ( 2- ( mé%Pexy) 2t h2detiiylp2pépigiar-dzyR) dtly+ )-En 2 Al BemodpylpipéHidin—

car boxam 28 B%81 |bérzimddiano) €t Hr-chrpokardidei per azi n- 4-yl ) benzi m dazol e- 4-
car boxani de 219, 1zatﬂyizzx(w_yrgpyf§§woqqumemﬁ ybeXkinPad R nagh Pedky! ) -

benzi m dazol e- 4-€iﬁgagoxam de 15

;gg|§ 2pgg$%§égﬁlasgpgopyl ? égﬂy pyrroYla J& 1¥Lg£§¥32422g1e—4-

181. 2- (pi per azi f2P9¥gnide 2_ (pyrrolidin-1-yl) et h-1-yl ) benzi ni d-
azol e- 4- ngaﬁrdé—(hydroxy)eth -1-yl)-2-(N-propylpyrrolidin-3-yl)benzimid-
182. 1- ( 2- ( 2- et hpkobepbrdadbbxdmide et h- 1-yl ) - 2- (pi perazin-4-yl)- 20
benZiﬁidaZObﬂﬂ4iC@2bQ%ﬁmb§9)eth-l-yl)-2-(N-propylpyrrolidin-3-yl)benzimid—
azole-4-~carboxamide
214.1—(2-(amino)eth—l—yl)-2—(N-propylpyrrolidin—3—yl)benéimid—
35 azole-4-carboxamide
215.1-(2-(N,N-dimethylamino)eth-1-yl)~2-(N-propylpyrrolidin-3-
yl)benzimidazole-4-carboxamide
216.1-(2-(piperidin-1-yl)eth-l-yl)-2—(N—propylpyrrolidin-3—yl)-
benzimidazole-4-carboxamide
40 217.2-(N—propylpyrrolidin-3-yl)-1-(2-(pyrrolidin—l-yl)eth—l—yl)-
benzimidazole-4-carboxamide
218.1-(2~(2-ethylpiperidin-1-yl)eth-1-yl)~-2-(N-propylpyrrolidin-
3-yl)benzimidazole-4-carboxamide
219.1-ethyl-2-(N~propylpyrrolidin-2-yl)benzimidazole-4-carbox-
45 amide
220.1-isopropyl-2-(N-propyl-pyrrolidin-2-yl)benzimidazole-4-
carboxamide



UUIV/ 232714

183. 1- et hyl - 2- (honopi per azi n-4-yl ) benzi m dazol e- 4- car boxam de

184. 1-i sopropyl - 2- (honopi per azi n-4-yl ) benzi m dazol e- 4- car boxam de

185. 1- (2- (hydr oxy) et h- 1-yl ) - 2- (honopi p&4%azi n- 4- yl| ) benzi ni dazol e-

4- car boxam d&2R8-~(2~-(hydroxy)eth-1-yl)-2~(N-propylpyrrolidin-2-yl)benzimid~
186. 1- ( 2- ( met hoxggrkhd leytboxamiiBenopi per azi n- 4-yl ) benzi m dazol e-

4- carboxam dgo 1-(2- thele 1 o (N- 1 I )
187.1-(2-(am no') ( ef:ezgzioi(:mo p)er aZ(I nPr°§¥}%%rf§| rJﬁd n-2:Y] L)benzimid

b de
(86,1 (o (R 3k winyzammt@r@;xl 13- Ol-pRORBHPpIoitina2 yY) \begg imid-
benzi m dazol e- 4-azgrBo%a¢dxioxamide
g89 2- (gonofnz)ﬁrmiznm ly-l-gglznbt@@-léﬁiwéﬂi-ﬂ-ﬂzl)'-L?-e(tmup?copirlpyrrolidin-z-
enzi m dazol e- 4A3HRA% 8 dzole-4-carb
190. 2- (hormpizpsera '-6;)1 Jzi}ﬁ % §P¥éth0| 9'1” }-Yﬁ)p%lo%ylpyr}olldln-z-yl)-

benzi m dazol ‘é- 4'-
191. 1- ( 2- %9 et hﬁeﬁzﬁj@i er4yeprEberamide) _ o ( honopi per azi n- 4-
yl ) benzi ni da%2fl - @24 pyurobidim-deyl)-1-(2-(N-propylpyrrolidin-1-yl)eth-1-yl)-
192. 1- et hyl - 2- ( Hepzdpydazgler-4dcarbdesdmildenzi m dazol e- 4- car box- am de
193. 1-i sopr opyil 12+ oDy progmyIpiperiain-1U-yil) poroziyl Jdazeheplopyidyrrolidin-
car boxam de benz:.mldazole 4—carboxam

ek

194.1-(2- £?yﬂ80 yl= ]‘zl/ b)—pro %glpéyaz@n P ibendéﬁﬁl 2'lazo e-@-carboxamxde

azol e- 4- car boxa
195. 1-( 2- (neﬂ?oﬂy)’-é?ﬂr‘ipxﬂ‘)z'iN(‘RF?RSE};%HPEFBEHEI‘%TYMbﬁp?b’&éﬁ%ﬂ]& -4~

azol e- 4- car boxaiagbosamide

196. 1- ( 2- ( ard3to)leyA- (hydyo:3r)ekhpl oyl 42— BF-pdpy Yoiplerhe fid+4nyl-) benzimid-
azol e- 4- car boxargzdee-4-cardxa@i 48574 21
197. 1- (2 fé\l ;!‘hd'ﬂI?tthxhééﬂd!&))%EH i‘-?’]!))—'ZZ(&%P&Mﬂl@egggig—'tﬂyﬂ)¥>Le}xz:|.m1d-

benzi m dazol e- 4aca5_eoa<a amid
198. 1- (2- (pi erlél pK %le? (I\I—propylplper|d|n4y)
benzi m dazol 2 é?ﬁb q)@thsl-y ) -(N-propylpiperazin-4-yI)benzimid-
199. 2- (N- pr opyl azséﬁr%-q\arbogqayuqe(z (pyrrolidin-1-yl)eth-1-yl)-
benzi m dazola334-ledrbX MWrdimethylamino)eth-1-yl)-2- (N-propylpiperazin-4-yl)-
£2100I )1b(2 32- et hyblbalzﬁﬁidéhdleuybag&&kakn.)ab) 2- (N-propyl pi peri di n-

enzi m-gqz
20{ 1-ethyl - ﬁﬁ N ?zﬁﬁgéao‘j}q???d?ﬁ 3) exl? 2cfaz-gfgpﬁl%lapek¥g)<z§r?1_ yllb_

202. 1- |soprozo3yl - ; ert |n- ){ benzi m dazol e- 4-
car boxani de —prop l-plpera21n-4-yl -(2-(pyrrolidin-l-yl)eth-1-yl)-
203. 1- ( 2- (hydr okgpeinidaznle-2a-carhaxemidgi peri di n- 3-yl ) benzi mi d-

azol e- 4- c30 [@P6at-(2-(2-ethylpiperidin-1-yl)eth-1-yl)-2~ -(N-propyl-piperazin-
204. 1- (2- (et hony),m;&ﬂzﬁﬂlhaaoié\h@rmbbggﬁmé di n-3-yl)benzimd- 15

azol e- 4- car bgxanqL 12 - 1h -4 -
205. 1-(2-(am noLthol_’L (N prl\El{)rooénylpfinlé??l : gl)f’f?)zelnnildrﬁzgle -4

azol e-4-car bz%_)éi m
206. 1- (2- (N né?ﬂ@‘f%ln8)'&%‘?Pﬁ°1’941)"°§°?+3%1’r%3?r6rﬁje}l?%%msdazole -4~

carboxamide
239.1-(2-(hydroxy)eth~1-yl)-2-(N-propylhomopiperazin-4-yl)-
benzimidazole-4-carboxamide
240.1-(2-(methoxy)eth-1-~yl)-2-(N-propylhomopiperazin~4-yl)-
benzimidazole-4-carboxamide
40 241.1~-(2-(amino)eth-1-yl)-2-(N-propylhomopiperazin-4-yl)-
benzimidazole-4-carboxamide
242.1-(2~(N,N-dimethylamino)eth-1-yl)-2-(N-propylhomopiperazin-
4-yl)benzimidazole-4-carboxamide
243.1-(2-(piperidin-1-yl)eth-1-yl)-2—~(N-propylhomopiperazin-4-
45 yl)benzimidazole-4-carboxamide
244 .2-(N-propylhomopiperazin-4-yl)-1-(2-(pyrrolidin~1l-yl)eth-1-
yl)benzimidazole-4~carboxamide
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yl ) benzi m dazol e- 4- car boxam de 20
207.1-(2-(piperidin-1-yl)eth-1-yl)-2-(N-propyl pi peridin-3-yl)-
benzi m dazol e- 4- car boxam de 208. 2- ( 3Bropyl pi peridin-3-yl)-1-(2-
(pyrrolidin-24541-d2h{2-sthyl piperidinehailiethz bt ¥l ¥-2cd Nbpxropy hemo-

209. 1- (2- (2- et hylipepazishsi-yl-)pepeimidazd] p-2-ca-usmildpi peri di n- 25

3-yl ) benzi m%@-@hﬂoﬁ@lm E@dln-4-yl)benz:.m1dazole-4-carboxamlde _
210. 1-ethyl -2¢(, '%L-B BYS DY (; ’E}& {iu?'-z)’-' 2% -ﬂ S%ﬁo%me am de
g;rlbéngnogé%l o o-? y( in- -le nzepn%zj. azo e-4-carboxam1de

212.1- (2-( hﬁﬂ%)@ﬁéiﬂr‘i‘%ﬂ (piperpe Rtvhwlibersinidarodeytyearhbesamdde

azol e- 4- car RBlabi-¢bloro-2-(homopiperazin-4-yl)benzimidazole-4-carboxamide

213. 1- ( 2- (WEIﬂlQW}th@l-’b%/(@rp%ri&h@I@-M)IBEhEthdH%l%-!L&Qﬁﬁ&&dﬂl@e

azol e- 4- Car Q 1- -(plperldln-3-yl benrn&J_daz 1e-4-carboxagu.dg

gigl :EL:- gzcgtsra O) 2 ghylyi)(PYrngPdﬂpyé I%-) enz:.m:.dazosiI —Q-carboxamlcg

215.1- (2- (N %@%.%@Ph}ﬁﬁﬂ(rP&PsFﬁZJﬂsA-)zlz)beﬂzﬁmdﬁﬂoéyr#owmwde
yl ) benzi m da?zfrél é-athyl bhddhomgpiperazin-4-yl)benzimidazole-4~carboxamide
216. 1- (2- ( pizsen.icdamidoyd-)(@lipetigin-L-y{Lbpneiyi qugoleli dedr Ebxamlide
benzi m dazol g4 sCanPeyayd @8 pdPidin-3-y1l)benzimidazole-4—carboxamide

217. 2- (N- 5 ofugl RYLEOLLC dz.Qggrm1314.%.9&%&95&&32%1&' A & kbt de

benzi m dazol.€-4-carbo

218. 1- (2- (2-% n?rﬁ‘i“a‘é‘? ?%3(lﬁ’lfeﬁ??e?'h‘l'leP?n?"(’ﬂaﬁP&ByF BYATRNegiAe

3-yl ) benzi mi %P4z §ranine-dHbenapiRerazin-4-yl)benzimidazole-4-carboxamide .
219. 1- et hyl 281(-R-ppipstiglin-4Hy H) r6-X-pyirybdidin ldy2)berndiniaidzole-45 am de
220. 1-i sopr opyl caxrbdkguigdey!| - pyrrol i di n-2-yl ) benzi m dazol e- 4-

car boxamze 262.2-(§8 ﬁﬁ.ﬁzé- NG (pyrrolldln- —yl)ben21m1dazole-422

221. 1- (2- (hydr ox¥)}gdtumiqe! ) - 2 (N-propyl pyrrolidin-2-yl)benzi m d-
azol e- 4- car kﬁ%

222, 1 (2 (métoAy BTFOLAP 3TN FrdByFEH i e gn et

azol e- 4- car boxafPrEREX
223.1-(2- (ar215|4@¥e(hlﬁelgd2)1024(-ﬂpr}ﬂWpyolmlrdﬁln-yl-)yéI)Mambde 4-
azol e- 4- 28 boxaratieoxamide

224. 1-( 2- (N,zlﬁsdaﬁeﬁ&aﬂﬁrpeaahfﬁm—’lyml-)s Lot NP PYYT Hdridifidazole-4
yl ) benzi m dazol g &gg | 10
225. 1- (2 (p'2§‘§ . %ﬁg%gexll 1r?— -yi%gnzoler}/ d%goig-l-éi-dclar}rboxgmg.&e

benzi m dazol
226. 2- (pyrr G d?n!32-3110)1023(21%?%18&9'-6;7?%mqna#ﬁlqaws%t%cgryoyamde
benzi m da3l26842¢ 2 irvcdohedwylpiperidin-4-yl)benzimidazole-4-carboxamide
227. 1- ( 2- ( 2269hg+ p3-petreingil pi peyd Jigi—a~F1 yben Zin(iNap6 DeVA BErbO ki de
2- y|)ben2|”EdQZQL€4‘bﬂé&&@ﬁiﬁ@%iﬁinla benzimidazole- 4-carboxam1de
228. ethY'231(§*F5C%HQ&QBR?&&?%ALyi)¥Kﬁ SN 4T 4d9i?L5521m aL93 anlde
carboxamide
35 272.2~(2-(ethoxycarbonyl)piperidin-4-yl)benzimidazole-4~
carboxamide .
273.2-(2-(cyclohexyloxycarbonyl)piperidin-4-yl)benzimidazole-4-
carboxamide
274.2-(2-(benoxycarbonyl)piperidin-4-yl)benzimidazole-4-
40 carboxamide
275.2-(2-(phenoxycarbonyl )piperidin-4-yl)benzimidazole~4-
carboxamide
Example 1
2-Piperidin-4-ylbenzimidazole-4~carboxamide - 2 HC1
45
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229. 1-i sopropyl - 2- (N- pr opyl pi perazi n- 4-yl ) benzi m dazol e- 4-

car boxam de

230. 1- (2- (hydroxy)eth-1-yl)-2- (N propyl%ﬂ‘ per azi n-4-yl ) benzi m d-
azol e- 4- car boxam de 20 _

231. 1- (2- (et hoxy) et h-1-yl ) - 2- ( CB?‘quyl pi per azi n- 4-yl ) benzi mi d-

azol e- 4- car boxam de
232.1-(2-(am no)eth-1-yl)-2-( N- ro I\)si-@m-é}(-yll_lbpenzi m d-
azol e- 4- cagboxam de

233.1- (2- (N, N-di net hyl am no) et h- 1- yl')l 2- (N-propyl pi perazin-4-yl)- 25
benzi m dazol e- 4- car boxam de

234. 1- ( 2- ( pi dkr i W{ Zr+-2nipb)3+étHoxyichrbofil prlo(tept poutrliaxyéaybdayl ) -
benzi m dazol e- 4- spdriddfede-carboxanilide [sic]

235. 2-(N—propy| pi perazin- 4 yI ) 1-(2-(pyrrolidin-1-yl)eth-1-yl)-

benzi m da gl $ag bo>i

236. 1- ( 2- 5 et hy -yl)-2- (N-propyl pi_perazj n-

4-yl) benzi m dazo}'e tfr(FaPBBQ’éYﬁ onyl)plperldlne 4-carboxylic acid and 4.3 g
237. 1- et hyl - 2- ( N4 apwilhoed #arla 2i A-digninebenzoata ssre dissolved with

car boxam de 6.0 g (60 mmol) of triethylamine and 3.2 g (24 mmol) of

238. 1- lsopropyl iz-r(g}&rlasc BYh FEHTIRIZBEE AZh Mo )h'l) Benzinydiaag! e-4- 35

car boxam ¢ ﬁ%h r&BdeJ:PX%)tebgb 1-yl6) g (ﬂ\l-ﬂocigyl onopi perazin-4-yl) -
benzi m dazol e-4-

240. 1- (2- (et ho dt gxlf“t%%m%h‘&i'ﬁ&w&?%&%h&mﬁﬁf were then
benzi m dazol e- 4 Jhole was stirred for 1 hour. Stirring was then

241. 1- (2- (am no)@qrrr—llxuyﬂ) for (2¢ poups| o muorpsempérathirgl.) The reaction
benzi m dazol e- 4-miatthaxawasleevaporated down under reduced pressure and the
242.1-(2-20l N d'f@ﬁﬂmﬁhaabf@ﬂmw&sybAr@tﬂanBEioﬁéﬂl_mE'tﬁ?iaZééEate and

4-yl) benzi m dazo] g@ﬁﬁr{n solution. The ethyl acetate phase

2431(2(p|per| n ed{ f % § ropyl NOND pera¥ s

yl ) benzi ni dazol €24 & F’ “X'ti %gﬁoﬁ%?%?oﬁﬁﬁﬁf‘éﬂ%% yl)-1
- (2- (pyrrolidin-SeAptigpp-dried and eyapeyatednfewd ginsles- sadwesd nrgssure.

0050/ 49574 8.4 g of the product were obtalne@

245. 1- (2-8R-et hyl pi peridin-1-yl)eth-1-yl)-2- (N propyl hono-

pi per azi n- 4-yy) ) g dazol e- 4- car boxami de

246. 6- chl or 0- 2- (piRer,
247. 6- chl or 0- 2- EZO 3 ('t%}:{' %M%gg%ﬁ@}ig%@ % car %qig%%lemquzc’le—zl_
248. 6- chl or 0- 2- ( ?i{l% 3-yl ) benzi ni dazol e- 4- car boxamni de

249. 6- chl or o- 2- (pi per azi n-4-yl ) benzi m dazol e- 4- car boxam de

250. 6- chl 39 0- 2- (rdnOpPhethe iimterpedinter ila dazbd®-ml- ofir boncantdmted acetic
251. 6- et hyl - 2- ( piqier wdte -Feftluxkbanzorm asihatds £ arHeOwhBld6vas then

252. 6- et hyl - 2 ( RivR@bkatéd Hown) BRagt rﬂédﬁ%@hepfeé?ﬁﬁ:@o)éﬁm ke Wsidue was

253. 6- et hyl - rrrtgkhgﬁéh %953% ﬁ‘”&&x{{}&d glc&ae %{D%’éé‘r dfhe ethyl

ggg g ZE Ey: 2 (h cp%rg a2| n PypRenAs e&;ﬂb‘f}é a@uf)éggog%‘?ﬁ“&b bicarbonate
' 15 O%glg and watel

hen evaporated down under reduced
pressure. 4.6 g of the product were obtained.

c) 2-Piperidin-4-ylbenzimidazole-4-carboxylate x 2 HCl

40 3.7 g (9.9 mmol) of the intermediate 1b were added to 50 ml
of a 4M solution of hydrogen chloride in dioxane and stirred
for 1 hour at room temperature. Thereafter, the batch was
diluted with a large amount of ether and the resulting
precipitate was filtered off with suction. 3.2 g of the

45 product were obtained.
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256. 6- ani no- 2- (pi peri di n-4-yl ) benzi m dazol e- 4- car boxani de

257. 6- am no- 2- (pi peri di n-3-yl ) benzi m dazol e- 4- car boxam de 15

258. 6- am no- 2- (pyrrolidi n-3-yl)benzi ni #ol e- 4- car boxani de

259. 6- ami no-@) ( pRFiperidin-4+ylkenzini dezule-44cesbbinpirazide

260. 6- am no- 2- (honopi per azi n-4-yl ) benzi m dazol e- 4- car boxam de

car boxani G 20 2553 (aL peer) off Hie iR Rl TR Ml $hn g, (B4 men)
car boxam de 2%% dég ?rg%l d| n ?X ﬁ)’ lpf’ | V& 5 Ifyl ng?m azol e-4-
car boxani d® HPTE ﬁE?%E"r‘?’F—%WP)W‘G’](epWoFYﬂP?FalteﬂyFB@ﬁz‘MﬁecFazoI e-4-
25 Carboxanixﬁduced pressure and the residue obtained was partitioned

265. 2- (honopi perbaaivees- gthyD-doptatel and nduephsbsodimm ddzakbedate

car boxani de 2&@&163 rr@ﬁ@%ﬂ@amal Phdsetwis) Qegzﬁﬂé‘éﬁmke dr £ hgygam de

267. 2-( 3: cycl ohexy. 4 lidé&z s %d%gePédﬁegﬁ§9FQSﬁr Car&;%ﬁg%getlgeo product

268. 2- (2 cl ohexyl™pi perid % enzim
269. 2-(3-§ enyl p‘(%ser"h’gfaﬁnﬁ Y1) benzi m dazol e- 4- car boxamni de
270. 2- (4- phenyl pi peri di n- 4-yl ) benzi m dazol e- 4- car boxam de

271. 2- ( 2- ( hyay ox2~Eeperhd i pd dibedz imiidazdllecdzcarbezmidedx 2 HCL
car boxam de 35 272. 2-(2-(et hoxycar bonyl ) pi peri di n-4-yl ) benzi m dazol e- 4-

g$5ng?g1§§yclo 2y|0 é Rane gﬁickeigfi Zoégéw%é waéggoxéraﬁadded to
car bo am de 2 ben car Tiield nz1 m dazol e-4- 40
car boiam de Fagesh gé \E CQF‘ @ &r?"?ﬁ; rP%fytﬁd) BeNYY MCa£9E1 &- 4-

carboxam de  BXaysse The Qeamt;}em Eﬂﬁtlm%llwaén‘z' her diiddered. cBioesidue 2
HCl 45 00564s4%2kén up in ethanol and a crude product wa@4precipitated

CONH by adding ether. The[pfédipitate w@8 dissolved in

N(2- Am nozg- et hoﬁ@(ﬁﬁ"&B?ﬂMi) “ahd heEb1 oA @fyﬁ%w )chllorl e in

pi peridine-4- Carfggg%gbanofédal %hde& The resulglég pre01p}tate was filtered
off with suction. 0.52 g of the product was obtained.

1H-NMR (Dg-DMSO). & = 1.8-2.3 (4H), 2.8-3.5 (5H), 7.2 (1H),
25 7.7 (1H), 7.8 (1H), 8.5 (broad) and 9.2 (broad) ppm.

Example 2
2-Piperidin-4-ylbenzimidazole-4-carboxamide

30 The example was prepared analogously to Example 1.

1H-NMR (Dg-DMSO). & = 1.7 (1H), 1.9-2.2 (4H), 2.75 (1H), 3.8 (1H),
7.2 (1H), 7.6 (1H), 7.8 (1H) and 9.3 (broad) ppm.

35 Example 3
2~(N-Acetylpiperidin-4-yl)benzimidazole-4-carboxamide

a) Methyl 2-(N-acetylpiperidin-4-yl)benzimidazole-4-carboxylate

40 3.3 g (19.9 mmol) of methyl 2,3-diaminobenzoate were
dissolved in 100 ml of methanol, and a solution of 4.0 g
(25.8 mmol) of N-acetylpiperidine-4-carbaldehyde in 100 ml of
methanol was added dropwise at room temperature. The whole
was stirred for about 10 minutes at room temperature.

45 Thereafter, 5.2 g (25.8 mmol) of copper(II) acetate, which
was dissolved in 100 ml of water, were added dropwise and the
whole was refluxed for 30 minutes. After cooling, 25 ml of
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1-(tert-butoxycarbonyl) pi peri di ne-4-carboxylic acid and 4.3 g (24
mrol ) of ethyl 2,3-di am nobenzoate were dissolved with 6.0 g (60
nol ) of triet hyI amine and 3.2 g (24 mﬁﬁ) of . 1-hydroxybenzotriazol e
in 100 m of antgehaspsrased hydnochidhyile cicidawerat adfiest rc]a@efdlBygar(thmml)
of - ( 3-wholrt wpbaagaipre@ihkedt €118 gagkods inmaly WEr Sodiien

added and the W 166 RS nShaky htleQr disd@ived Shi 166 NEL WIS whiBER, were then

conti nued for 24 Jz%tar 8rBhoe] S0 LURE" AU walBo £ 1UNa gurchedlnff Ure vas

evapor at ed_down ned was

par 1t oneB bet B tEshy bt G ol 1By the TeackifR ARLUIaR, KR SeRuEALeS
sol ution. The etdgWn a@éeat@%mepressure-wg@earg@lmmame@ W% st rengt h
aqueous citric atispersed in sgdtetri and fliltededndThe apidrtatatd dasnraenddeed

reduced pr essur €alkaline wStl dfuebub hQOdDIlQld %@.Eaﬁsél%@ts@lﬁﬁﬂen 2a'shd waQ)

Et hyl b ‘%3% a I n be q 4-

car boxyl a&g 30 éxt(xia%li-_%agyé i EQBQX V) Jpl%rth I'L aéleé/ét% Eﬁé&a concent rat ed
acetic act P aRefFeP %‘f‘fst»?'&fef 23 e1"I"h TifG andeRyanesated
evapor at ed down ‘Eﬂ?ﬂ’en“nﬁéﬁuﬁ%ﬁlcﬁﬂe%ﬁ?@%d 4 Redr ek ithse PRAduct were
partitioned betwdiseflyl acetate and water. The et hyl acet at e phase
was al so washed w th aqueous sodi um bi carbonate 35 sol ution and water
then evapor aed w:LAea {pi4@ed-4-y1)benRifnd A oduct
wer e obta d’e 2 ggl%erl di n- 4- ylf b)en2| m di%&ee} gg?bbgéyclyaa%eﬂ% 2 HA
40 g (9

ernedi ate | ., were added to 50 ni
of a 4M sol uti orf )931?1 Dé gﬂl 8% e ipterg TREGMP Yere Egfluxed with, 1

hour at room ten?pe?r &t (7 &3 ToldaPE chydRard nga hEdr afees in 100 myjjqfesdanplih a
| ar ge anobunt of fmirh@r5ameutshe Theswhelegras then ewapminpitedt dowvaunidelrt er ed of f
with suction. 3.f2ducell pressifre, therahect[swe)ephi@itneBtained beldg0448074
25 d) 2o Pi perdidiebtiyyidbane Fol8s@l Ry A:e%éEEQQRYéJUeF' de 2.7 9 (7.8

mol ) of the internediate 1c and 2.7 g (54 mol of hydrazine in 30

m of n-butanol were refluxed f, rs Thereafter, the whole
was evapor at% Qd (5] ﬁﬁﬁl‘éYlup"penglP'eg'd@E’&’eBFé’% 201574 -FREPO®Aid8e obt ai ned

was partitioned bet ween et hyl acetate and aqueous sodi um bi car bonat e
sol uti on. The organRenghasickedswerpaddesd tof &, miktiwee afidl00 ml ofevapor at ed
down unde2s r educHshephgSformamide9agd 50 wlleofr Walted. The residue from
reaction step 3b, dissolved with water, was then carefully
added dropwise at room temperature so that the gas evolution
observed could be controlled. The whole was then heated to
100°C for 2 hours. After cooling, filtration was carried out
30 and the filtrate was evaporated down under reduced pressure.
The residue obtained was taken up in a little methylene
chloride and the product was precipitated by carefully adding
ether. 3.2 g of the product were obtained.

35 'H-NMR (Dg-DMSO). & = 1.8-2.3 (4H), 2.8-3.5 (5H), 7.2 (1H),
7.7 (1H), 7.8 (1H), 8.5 (broad) and 9.2 (broad) ppm.

Example 4
2-(N-Propylpiperidin-4-yl)benzimidazole-4-carboxamide
40
0.25 g (1 mmol) of the product from Example 2, 59 mg (1 mmol) of
n-propanal and 125 pl (2 mmol) of acetic acid were dissolved in
25 ml of ethanol. Thereafter, 64 mg (1 mmol) of sodium
cyanoborohydride were added at room temperature and the whole was
45 stirred for 16 hours. The reaction solution was evaporated down
under reduced pressure and the residue was partitioned between
methylene chloride and aqueous sodium bicarbonate solution. The
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10 was obt ai ned. e) 2-Piperidin-4-yl benzi m dazol e-4-carboxam de x 2
HC About 2.4 g of Raney nickel_in 20 m of water were added to 15
0.8 g (3.1 mmol ) of the internedi ate 1% n 20 of )

di met hyl f or nerdaidc phase was\wvaisbedawitie stad@rt, osepdfatad GffprdBied and

hours. The resaddratedi dowit aintes rbducédd |gresedreThrhe adisddte obtaindi@wakaken
up in ethanopyAged eny&eawq&%alicwfy nrsqwgplthat:ﬁsbue phas8Y4 AOQAU g8t her.

e Prect b | &t Rnde A2RLY.SD 07 gor nd FIBAARRANMsnPUedinga 1 O7 Of

hydrogen cpl or resu

precipitate was filtered off wi th suction. 0.52 g of the glrioduct was
obt ai ned.  ‘H-NMR (ReTOM3ONNWRS (DAL-BVESH) - [ BrT [(2H)1. 8-2. sz()4|—|)2 32(8HB, 2.O5H),
7.2 (1H), 25(2H), 3.3 (1#), 77.25 (1H), B.6 (UH)ead)8s afidi)9. 2,8 b( mEd)andpae . 8
Exanple 2 (th)Pippani di n-4-yl benzi m dazol e- 4-carboxam de 30 The exanple
was prepared anal ogously to Exanple 1. 1H- NMR (D6-DVSO). [er]r = 1.7
(1H), 19 275(1H) 38(1H) 7.2 (1H), 7.6 (1H), 7.8 (1H
and 9.3 ( 35 Exanp

2- (N-Acet yl p? eéfrlﬁlﬁ" })Mfﬁﬁfﬁ%ee‘%cﬁf’ﬁm%é‘ 2 HCH)  Met hyl

2- (N-acetyl pi peri di n-4-yl)benzi m dazol e- 4- carboxyl ate 40 3.3 g (19.9
mmol ) of methyd @2,(3-dimamIpkdnzhat prodiior from Exdaieokbveerée niik¥di1Fedoin

met hanol , angh %1sakulg@§kdﬁan4>19 Snd 50 ml 625iSop¥BYahofic hydrachloride

N-acetyl pwegaﬂftqen wEAL baadd%ehygﬁe IWhi@0wdk Sirred for"rtrgargr Wg dded

dropw se at £90m ng
Fat % re38 €ing ﬁf@FéRfF%fe "Sasz f@ tosed f")lth
?oggte(rafl ?; ;?()}E’r%é%ﬂ%f(ﬂr of the prpduch bedngeePtaineds n of water, were

added dropwi se and the whol e was refluxed for 30 m nutes. After
cooling, 25 ¥H-NMR (Dg-DMSO9S08 409745-2.3 (3H), 2.45 (1H), 3.2 (1H), 3.5 26
concent r ag@d hygr achl pms)c a,crsd(y\gr earﬁﬁdegscgfﬁej Wy, and the whol e
was again refluxed. 7.1 mol ) of sodi um sul fide _
nonahydrate,_ di s oI ed in 100 rrf of water, were then added dropwi se
and the whol B3R iled for a further 10, 5 m nutes. After cooling,

the reacti or?'S‘S’I‘Gt‘F%tV%’stWSﬂB?%‘HQd piperidingmdl )hgaeimidareded4pr essur e.
The resi due wirbakavideaisic])

25
a) Ethyl
2-amino-3~(N(O-tert-butoxycarbonyl)piperidin-3-yl)amido-
benzoate [sic]
30 4 g (17.4 mmol) of N(O-tert-butoxycarbonyl)piperidine-3-

carboxylic [sic] acid and 4.8 ml (34.9 mmol) of triethylamine
were dissolved in 100 ml of anhydrous tetrahydrofuran. 1.7 ml
(17.4 mmol) of ethyl chloroformate, dissolved in 10 ml of
anhydrous tetrahydrofuran, were then added dropwise at -10°C.

35 The whole was stirred for 1 hour at 0°C. Thereafter, 2.9 g
(17.4 mmol) of methyl 2,3-diaminobenzoate were added, once
again at -10°C, and the whole was stirred for 12 hours at
room temperature. The reaction solution was evaporated down
under reduced pressure and the residue obtained was

40 partitioned between ethyl acetate and water. The organic
phase was also washed with aqueous sodium bicarbonate
solution and water, dried and evaporated down under reduced
pressure. 5.5 g of the product were obtained.

45 b) Methyl 2-(N(O-tert-butoxycarbonyl)piperidin-3-
yl)benzimidazole-4-carboxylate [sic]
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di spersed in water and filtered. The filtrate was rendered al kal i ne
wi t h aqueous sodi um bi carbonate sol uti on and was extracted several
times with ethyl acetate. The conbi ned 2% or gani ¢ phases were washed

with water, dried.4amg (d¢apomalddof the prwinctudden Gadincd@0pmbssfirazetdcs g
of the product Wil were rePhiid€dr 75 mihutes. After cooling, the whole

(212 I\BA;:”% ?/I) p:)fe[w&x RevApB kA BEN Zd Find BRAL £ - AscheROPY & S\t @ndSthe resuﬁlﬁg
i) of hydrazi T8 £53 iﬁ @j%dgan?ﬁffmiﬁﬁr%ﬁ%my usige she feihb o p,
whol e was hen e‘r?}};t’pﬁ?)r/ Z agr&are heptanereauZe‘!i ‘?:Fré‘%‘?u?ﬁ° ¥Ge WeEBe

[sic] product olRRhaidgdpei ng used 20 directly in the follow ng reaction
st ep. c) 2-(N-Acetyl piperidin-4-yl)benzi m dazol e- 4- car boxam de

5 g Raney nl@}(9|2J’W(@-@dﬂeﬁbtﬁﬂb#}c&ﬁbw.ﬂ;pre&@ﬁn.ﬁh-Qfl)%'én21mldazole-4-

di met hyl f or mam d@aﬁ%&?ﬁﬁ’aﬂd@f The residue from reaction step
3b, di sso# ed wt was therlu careful |y added dropw se at room
tenperatu so that the gas evol ution observed coul d be controll ed.

The whol e was t her? [Jedfef Fpl) of themyodusit Srem bk wexpt Epfiwnd wdth
filtration was chsé iged3d3umsl) of hydvazine hiydrabe ein2d alapbHreithechodofinr
under reduced presslars. After thelimg) dile ahbiénegh \BRapbakesd WownNudder

i tt:cel erEt hé'dene::educed pf@ésﬁfﬂed%T%@dréélﬁidér %chjré’@fed)WEhpdlé@éxed tlmé
careful Iy, in o

[err] H N (D[ = S“ég/é?;eg’fg ﬂha § ¢ % iE&P ) %%%?5%&’%2 a(‘fEH)

7.7 (1H), 7.8 ie b EnBEATEY BPEEATP IS Exanpl e 4

2- (N- Propyl pi perl d| n-4-yl )ben2| m dazol e- 4- car boxam de 40 0.25 g (1 nmol)
of the produdk f2-dM(Extept-Butoxyoanporyl pipeyridin-3-yi)peopimiadazaie-225
[err]] (2 nmmol) cdrbaxeaiide aqaidiwer e di ssolved in 25 m of ethanol.
Thereaftegg 64 ny (1 mml) of sodi um cyanoborohydri de were added at room

t enperature and t r The reacti
sol uti on was evaf gﬁgt e§‘E Oéﬁc e#“"g uceé essur? ah ﬁf °usc‘" gauiéh%vas
partitioned bet § %nd h?o? aﬁﬁ°§‘ﬂﬁfe8{?'§eSBBFﬁ+ﬁelﬂ ‘car bonat e
solution. The 0050/ 49574 27

organi ¢ phase wa&-WMBheRs-RMEA) walt &1 1.4eptitat dd5011H) drd.ed (aBy, 3.lkevamorat ed
down unde2sreduced pLEFsSW 2 (Imy,rxess duat)gbvay nem)vyas 8 (pay, fd.ad (broad)
chronmat ogr aphi calddy 19S{Bebddie ppRbi | € phase 4/ 1 et hyl

The substances mentioned in the following examples were prepared
in analogy to Examples 1 to 6:
30
Example 7
2~(N-Benzylpiperidin-3-yl)-benzimidazole-4-carboxamide
lH-NMR (D¢-DMSO); & = 1.6-1.8(3H), 2.1(2H), 2.3(1H), 2.8(1H),
3.1(1H), 3.2(1H), 3.5(2H), 7.2-7.4(6H), 7.6(2H), 7.8(2H) and 9.2
35 (broad) ppm.

Example 8

2-(N-Methylpiperidin-3-yl)-benzimidazole-4-carboxamide x 2 HCl

lH-NMR (D20): & = 2.1(2H), 2.3(1H), 2.5(1H), 3.1(3H), 3.2(1H),
40 3.5(1H), 3.7(1H), 4.0(2H), 7.7(1H) and 8.0(2H) ppm.

Example 9

2-Piperazin-4-yl-benzimidazole-4-carboxamide

lH-NMR (Dg-DMSO): & = 2.5(4H), 3.3(4H), 7.2(1H), 7.6-7.7(2H),
45 7.8(1H) and 9.3(1H) ppm.
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acet at e/ net hanol , 0.07 g of the product being obtained. [err] H NWR
(Dlerr]-DVBO . [err] = 0.9 (3H), 1.5 (1), 1.9 (2H, 2.3 (2H), 2.9  (2H),
3,3 (1H), 7.25 (1H), 7.6 (1H), 7.8 (1H2%9,3 (1H and 12.8  (1H ppm 10
Exanple 5  Examp ﬁellf’dl n- 3-yl benzi m dazol e- 4- car boxanm de x 2 HCl 1.3 g
(3.8 mvl) oF-(erppptpitedidim-Bxphpiens intdazalesdeicaebokamide 202nkCDf

i sopr opanol ,ENSR5PDgHDMBD) i S®PEF @RaNeh) £ hyiragh! ore daryl5 250k ok § orp \BQQQ),
added. The Vé‘@(%n\&’asﬁi(fﬁ)ed?fﬁizé) hOPrS(%?]rQ{Pé% 3 t(BQBE&)”“PHnP f the

resul ting reC|p|tate was filtered off W t suction
product bein tlal ned. [err]HHNWVR (Dlerr]-DMSO . [err] = 1.95-2.3
(3H), 2.45 ( P18, (1H), 3.5 20 (1H), 3.9 (1H), 7.6 (1H and 7.95 (2H
ppm Exagnﬂug(Q-Phenylprop-l-yl)-piperidin-3-y1)—benzimidazole-4-
2- (N(O-tert c&ﬂb@xymadé)onwnppi peri di n- 3-yl ) benzi m dazol e- 4- car boxam de
[28I c] 253 6'\?@Ntﬁhh ¥b L1;;450) -2.5( GHSI 2. 8(2E|I 3. 1(1H), 3.2-3.4(30)

am no- 0 | a benzoat e
[ sic] 1 Afl%)(l% ‘i()b(i??l? yT\?% I%ZBP ox i ony?)pZHérpal he- 3-
carboxyllc [sic] acid and 4.8 m (34 9 mml) of trlethyl am ne wer e
di ssol ved i rEXBg®1mi 18f anhydrous tetrahydrofuran. 1.7 m (17.4 mmol)

of et hyl chl2r(@FBenat¥lpifesdidined-yl)-benmimidazole-4-c
t et r ahydr of umaRMRWeEECObBN: aglced . dy{ DR K 631H) 05 8(3151), 3.9bhe, yfaglye was

stirred fpg 4L Nawy,al, Q@H)Tgﬁaeﬁfgegr,z(gng Spm. (17.4 nmmol ) of nethyl
2, 3-di ani nobenzoat & were added, onc again at -10[err]C, and the

Wnole was stirred for 12 hours at roomtenperature. The reaction
sol ution was Eﬁr}ﬁ ed down under reduced pressure and the residue
obt ai ned wa?4&-Benzykpiferidiads it wbenziniddzadeet acarboxhmideex . 2 HEL
organic lH-NMR a00asd & 20 3ashed2 vé (121 ) a8 ed(2H)S04i. 8 (B b) C a1 .5qray eand

sol uti on 20d7 .\saBe0 (8uly iggsh.and evapor ated down under reduced

pressure. 5.5 g of the product were obtained. 45 b) Methyl

2- (N(OtertEQ_lé} CRf bonyl)piperidin 3-
yI ) benzi m d% 0 g% car boxyl at e 0050/ 49574

4 15 (1 ety P?rb‘F kﬁPBleMBé)TWWlﬁPZE¥e%ﬁT€tIC

carboxamlde x 3 HC1
25 1H-NMR (Dg-DMSO): & = 1.4(2H), 1.6-2.0(6H), 2.0-2.4(7H),
2.7-3.0(6H), 7.2(1H), 7.7(2H), 7.8(1H) and 9.4 (broad) ppm.

Example 15
2-(N-n~Pentylpiperidin-4-yl)-benzimidazole-4-carboxamide

30 lH-NMR (Dg-DMSO): & = 0.9(3H), 1.2-1.5(6H), 1.7-2.1(6H), 2.3(2H),
2.8-3.0(4H), 7.3(1H), 7.6-7.8(3H), 9.4(1H) and 12.8 (broad) ppm.

Example 16
2-(N-Isobut-l-yl-piperidin-4-yl)-benzimidazole-4-carboxamide

35 lH-NMR (Dg-DMSO): & = 0.9(6H), 1.8-2.1(10H), 2.9(2H), 7.2(1H),
7.6(2H), 7.8(1H), 9.2(1H) and 12.5 (broad) ppm.

Example 17
2-(N-n-Butylpiperidin-4-yl)-benzimidazole-4-carboxamide x HC1

40 lH-NMR (D¢-DMSO): & = 0.9(3H), 1.3(2H), 1.7(2H), 2.2-2.4(4H),
3.0-3.2(4H), 3.4-3.6(3H), 7.5(1H), 7.8-8.0(2H), 8.0(1H), 8.7
(broad) and 10.9 (broad) ppm.

Example 18

45 2-(N-(3-Methyl-but-1-yl)piperidin-4-yl)-benzimidazole-4-
carboxamide x HCl
lH-NMR (Dg-DMSO): & = 0.9(6H), 1.7(3H), 2.2-2.4(4H), 3.1(4H),
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‘acid were refluxed for 75 mnutes. After cooling, the whole was
evapor ated down under reduced pressure and the resulting resi due
was purified chromatographically using 3%e nobile. 5 phase 1/1 et hyl

acet at e/ hept an®(1H).,7 3g762H) he/ Sr(ddiect 7ver. 0(3H), 8. Dbttmioadd. and 1e)s

2-(N(O- tert - Poiaad)cppmonyl ) pi peri di n- 3-yl ) benzi m dazol e- 4-
car bohydrazide [sic] 10 2.3 g (6.4 mol) of the product from 6b

were refl uxegx%;l@ 1 g (32 mml ) of hydrazi ne hydrate in 20 m of
et hanol fog ol e was evaporated down

Afte cool i n
under 2-{Lfroige éﬁ%@%’cﬁe&aﬁﬂe T %\?vﬁ'%d??%]aﬁ “roArPAXALAG *x 2hECH 5
resul ting prBEi¥R 4Pe-DMSNg ﬁl‘Ft‘b-r5ed3§f)fr 24 9 h(Xot BeA-3nRl (5H), 3.9d¢1R.
1.6 g of the5phod)t, Rede(lik,ai7ndd(1H), 78 (1H), 7.9 (1H) and 8.6 (broad)
2-(N(O-tert-ppmoxycarbonyl ) pi peri di n-3-yl ) benzi m dazol e- 4-

car boxam de [sic] 20 1.6 g of the product from6¢c were reacted
anal ogousl1¥ ]t:,.}({)antl t’iee method from3c. 1.3 g of the product wer e
obt ai ned. P [zgr HNW (Dlerr]-DMSO . [err] =1.4 (1H), 1.5 (1H),

2.9 (1H), 3.4-Ripgrazsg- -yl?@zemmaquez-‘l(-fﬁf owmslc{elm)Z HCY (1H), 7.8
(1H), 9.1 (bto¥d)d (3.67 mmakd of3therprertjugkpirom Exafipdes @Bsvens eisntreduteded
in the fol |l oty 250anp| 5 methanplepitied g oifnla%laﬂaaQL%édt:LQmEéSﬁ-mx%nlaha 6:
?0 ]HEKIaan( droge naté&FxBﬁirmdblaheeissﬂﬁld %@f‘ygga{a%@dm v%gx?m de
err e i i é
gp#( H, % ngfgﬁésiv%‘E%—ln%?ﬁm1 %fg ropano fﬁ)and%gﬁ mf?o %g%ad)
2- (N- Met hyl M%q%ﬁgél‘ill)iq{@ﬁ?ﬂﬁifh‘é&oﬂ-‘é-cd gatvbiQivgsexaddeds) The |
[err] H- NVR (T¥amltlioy: pfecigitate. wa@Hjilt2re@l1bff with( BuptiGn Ji(csltgntaanz( 1H),
40 3.5(1H), B.T/(glHE, the Ofpbduct?. 7(1H) and 8.0(2H) ppm nmple 9
2- Pi Yr-Yrb b DVSO

| per az20- rosimbenzipsey30f o= & 9ast wszn{ (mgrr?a B0, (5 dsgf%,( ):

= 2.5 3¢4 1 45" 7.8('1 2
%8{56} 49574 (A 13, 35 %% 1m)" 2001 1. 2 "ot (3591 ( H ppm

Example 21

2-(N-Isopropylpiperidin-4-yl)-benzimidazole-4-carboxamide x HC1
25 1H-NMR (Dg-DMSO): & = 1.25(6H), 2.3(4H), 3.1(1H), 3.4-3.6(4H),

3.7(1H), 7.5(1H), 7.7-8.0(3H), 8.7(1H) and 10.7 (broad) ppm.

Example 22
2-(4-(2-Ethyl-prop-1-yl)piperidin-4-yl)-benzimidazole-4-
30 carboxamide

Example 23

2-(1,4-Dibenzylpiperazin~2-yl)-benzimidazole-4-carboxamide x 2 HC1

'H-NMR (Dg-DMSO): & = 2.95-3.7 (7H), 3.8-4.9 (4H), 7.1-7.55 (8H),
35 7.65 (2H), 7.85 (2H), 7.94 (1H), 8.7 (broad) and 12.2 (broad)

ppm.

Example 24
2-(N-Benzylpiperidin—4-y1)-1-(1—benzy1piperidin-4-ylcarbonyl)-

40 benzimidazole-4-carboxamide
1H-NMR (Dg-DMSO): & = 1.7(2H), 1.8-2.0(6H), 2.1(4H), 2.5-2.7(2H),
2.8-3.0(4H), 3.5(4H), 7.2-7.5(11H), 7.7(1H), 8.6(1H), 9.5(1H) and
12.3 (broad) ppm.

45 Example A: Inhibition of the enzyme poly(ADP-ribose)polymerase
or PARP (EC 2.4.2.30)
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Exanpl e 10 2- (N-Propyl pi peridin-3-yl)-benzi m dazol e- 4- car boxam de x 2

HC [err]H-NVMR (D[err]-DNSO: [err] = 0.9(3H), 1.5(2H), 1.9(2H),
2.0(4H), 2.3(2 2.9(3H), 2(1H), 3716(2H) 7.8(1H) and 9.3 (broad)
ppm 5 aa?l%vgalj_.lmlcrotlter plate (Falcon) is coated with histones

2- (N- ( 3- PhenytypeoTIA$} ) STGMAe H7AER) 3-I1 )adddribhi] deistoned- are diddedxad g X
2HCL [ er r¢drBddteDbes fdr QdR0Ob: M[ﬁéﬁdo;; H0924 (t@")a cgngér%@atl%n 6£H)
3.2-3.4(3H), 56-31 Z(l'lf'pxe J‘Fh vidgégwi;l 171:';. goefg%e aé'%(zm ppm
Exanpl e 12 N enzoy erl ﬁ) 18 r'a ore- ar box

[err] H NVR (¥ f‘-@&r] ’)1414) 28 %)t i3 8iskgne suriongy)

15 4.3(1H), '-ﬁh ©&n hieéus;tz'esrﬁobmon is amﬁﬁde apd the individual

2- (N- Benzyl pieiers @ire- dngubatiesh wiith d200vd- é£fcar boxstretgth BSAIQbovine

[err] H NMR (¥ ]a(ibumiley réol—utioﬁ(ﬂtlri)caﬁ)o@éaé") buteX 2ok, 23nSrH )at Fo8h2H)

gn?12?17- S- Be i tﬁg@ Washll perl £nekft cgrrled %%%Itnl;\‘r gzgf.mes with wash
- - - er -
car boxani Eéh%’ %ﬁ%cinQgT ervy aha:Ql %é; ]E%B!\/E% ShER T a‘itllﬂr?H)so wl of

1. 6- 2. 0( 6H) , tBe GRZEYR 71Fﬁa°tl°nzs?1l3t?eﬂ mﬁr vebl 1(§ w7 of( pegctiomgbufennd 9. 4

(broad) ppm (lM TrEﬁaﬁ%l@HLg 0, 100 mM MgCl,, 10 mM DTT), 0.5 ul of PARP

2- (N- n- Pent y{i=per.2di pgArlyl,) 4bphzofiataioheed -myax heranhdp-852d,enr hiy VR n

(D{err] - DVBQate:r, ko= %1963th0 el pbbShbubabelr al;aGta w12 ok ahi)

2.8-3. 0(4ﬂ11rﬁ!1% 'HSQ"S lvﬁc::. 10%1 Jc% 29%1 B erﬁ

Exanmpl e 16 I\H N-Isg ut.- fy $ arl |n8 I—ﬁea64caglb‘ de

H N

§52EirH;] B h)’ e)7, ‘Zfﬁ‘bl“é‘ﬁﬂnlfzi@ (I‘H’ré&délz%m” ul ‘Eﬁ(éh@l)e 17

2- (N- n- But yl'@epé’ﬁﬁéthom tyurr9<=— benzﬁ) midaitese atl- xeonh deapedetureiCrhéOrpactidt NVR

(D[ err] - DVMSQ)s siteppéd -by) waishlihg thide’limed. withwash Buffddf 4tdee above). _
- 3. 2( 420 ,Tnisd448. %ﬂﬂwedh)?( iﬁ&ubaz:l%nsfgfzé'ﬁe 1u@( E) rodhn Ytempeﬁ'QEl?laéj) and

%o(ﬁkggrﬁ/g?)w ma spec -ADP-r bose an J.bo g The ané:é.rb %m de x

4- enzi
HC1 [err]”loﬁé'os qé/ AFA‘27E)§1 n][é}a?i] ant- ]gf-'l)(ADf"ffg?-ﬁe) ?“?1902{-%34)

3. 1(4H)

25 The antibodies were used in a 1:5000 dilution in antibody buffer
(1% BSA and PBS; 0.05% Tween20). Washing three times with wash
buffer is followed by incubation for an hour at room temperature
with the secondary antibody. Here, an anti-mouse-IgG coupled with
peroxidase (Boehringer Mannheim) was used for the monoclonal

30 antibody and an anti-~rabbit-IgG coupled with peroxidase (SIGMA
A-6154) was used for the rabbit antibody, each in a 1:10,000
dilution in an antibody buffer. After washing three times with
wash buffer, the color reaction is carried out using a
100 ul/well of color reagent (SIGMA, TMB ready-mix, T8540) for

35 about 15 minutes at room temperature. The color reaction is
stopped by addition of 100 pul of 2M H,SO4. Measurement is then
carried out immediately (450 against 620 nm; ELISA "Easy Reader”
EAR340AT plate reader, SLT-Lab instruments, Austria. The K; can be
determined in a conventional manner from the inhibition curves at

40 various substrate concentrations.

Example B: Determination of the water solubility

A compound to be measured is dissolved directly in a specified
45 volume of water and the resulting solution is brought to a pH of

from 5 to 6 with a sodium acetate solution so that the

concentration of the active compound to be tested is reached. If
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30 3.3(1H), 3.7(2H, 7. 5(1H) 7.8-8.0(3H), 8.7 (broad) and 10.5
(broad) ppm Exanpl e 19
2-(1,4-Dineth Ip| eraz -ben2| md'?'ﬁole 4- car boxam de x 2 HCl
[err] H NMR ( b?ta %?r S Doy presgpt as g yater-splyblegsqlsy) it3wes
(1H), 5. od eﬂ 4n(apyery sme@lkpmowma of1 Hime7hyl (sblfoaide Sard thenad) -
ppm 10 Exadpluatan w1th2w£’tqsler(&ZimaiZeqfxtcé&ﬂthtlibdaaf)ldinétﬁ 1 boxpesxd@ex<2 HCL
1.83 g (3. 67187plart@lr Wheckral! A Fiaabendre WL h@%&o%@&: 1! nto

r

250, 1§€@%’°‘ il 1 ifnd Qé%ﬁi'ﬁad' S BEEY Brca oV et

suction, and!®Helfil trate Was concentr at ed The resi due was- di ssolved in
20 M of i sopropanol, and 50 m of i sopropanol i c hydrochl oride [sic]

sol ution were added. The resulting precipitate was filtered off with
suction to obtain 1.1 g of the product. 20 [er]HNVR (D[ err]-DVSO) :

[err] = 338-3.7(5H), 4.0(1H), 5.2(1H), 7.4(1H), 7.8(1H), 7.9(1H) and
10. 2 (broad) ppm Exanpl e 21

2- (N-1 sopropyl pi peri di n-4-yl)-benzi m dazol e- 4- car boxam de x HCl1 25
[err]HHNVR (Dferr]-DMSO : [err] = 1.25(6H), 2.3(4H), 3.1(1H), 3.4-3.6(4H),
3.7(1H), 7.5(1H), 7.7-8.0(3H), 8.7(1H) and 10.7 (broad) ppm Exanpl e 22
2-(4-(2-Ethyl -prop-1-yl)piperidin-4-yl)-benzi m dazol e-4- 30 carboxam de
Exanpl e 235 2- (1, 4- D benzyl pi perazi n-2-yl ) -benzi m dazol e- 4- car boxam de x
2 HC1 [err]HNWVR (Dferr]-DMSO : [err] = 2.95-3.7 (7H), 3.8-4.9 (4H),
7.1-7.55 (8H), 35 7.65 (2H), 7.85 (2H), 7.94 (1H), 8.7 (broad) and 12.2

(br oad) ppm Exanpl e 24

2- (N-Benzyl pi peri di n-4-yl)-1-(1-benzyl pi peridi n-4-yl carbonyl)- 40

benzi m dazol e- 4- car boxam de IHNWR (D err]-DVMSO): [ERR] = 1.7(2H),

1.8-2.0(62p, 2.1(4H), 2.5-2.7(2H), 2.8-3.0(4H), 3.5(4H), 7.2-7.5(11H),
7.7(1H), 8.6(1H), 9.5(1H) and 12.3 (broad) ppm 45 Exanple A
I nhi bition of the enzyne pol y(ADP-ri bose) pol yner ase or PARP

(EC 2. 4. 2. 30)

25

30

35

40

45
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0050/ 49574 31 A 96-well mcrotiter
plate (Falcon) is coated with histones (type I1-AS; SIGVA H7755). In
addition, histones are dissolved in Frbonate buffer (0.05 M NaHCO[ err];

pH 9.4) to a concentration of 50 [err]g/m . The individual wells of this
mcrotiter pWateladme- 5 i ncubated overnight, each with 100 [err]l of this.
hi st one sol uti on. Thereafter, the histone solution is renpved and the

individual 4 wejil ogn?ngy%eeqo%ﬁfa ZPag o[reE[L] | of a 1% strength BSA
mn

(bovi ne serum a solution 1n carbonate buffer for 2 hours at room
terrperatura. Washi :

(0.05% Tweenl O in P
reaction sol ution pe
8.0, 100 mM myCl12, 1

AR

the enzyne rea
NHlerr]l of reagt
M DTT), 0.5 [err]l of
[err]gl/[err]l), 4 [er af activgted DNA ( 22, 1bng/n1 in

wat er), 4905 [err]l ofpn ) are preincubated 10 [err]ll of an 15

i nhi bitor~Sol ution fq/ 10\m nutes. The enzyne regction is started by
adding 40 [err]l of Rl subsArate sol ution (4 [err]A of reaction buffer

(see above), 8 [err]l of NAD solution (100 [err]min Herr]0), 28 [err]| of

bO [err] | of the enzyne
H_er (IM Tris-HA pH
(c =0.22

Herr]0). The reaction tinme is 20 mnutes at roomtenperature. The
reaction i S Sjgaeed by washing three tinmes with wash buffer (see above).
20 This iggfollowed by incubation for one hour at roomtenperature with

a specific anti '1{l°| y- ADP-ri bose anti bodé/ The anti bodi es used were a
[sic] nonocl onal®antis B¥ALOPRDRL PraResed AT F&apieht—chaday €11G-aiby L,
SA-276). 25 The ant¥h§&gi ese \@arbonsafonr rf thesedbylitagiced mayanti body

buf f er (1% BSA arfuhrBErmOx & HrFTge R @wheviéask? nig higdeegén mas wi th wash
bﬁffer is ﬂ; ol | omqb%;m?ém@m)onofcmamahwﬁ @tonl Q@lﬁhhen&lﬁﬁi Wa§ alsdd Ej h
the secong@ry anti rvHeh €20 &+aABt by ! p r oxi dase
(Boehringer Mannhei g, 4 an %g:&?j}%rfpégg@L%%g?o%gogﬁﬁmg%dgngn ‘an
anti-rabbit-1gG coup] e vvltlproxi Se )< YoMRETHSEd for the
rabbit antibody, eacf™ .‘h'ar} .110?6‘6@]12 R¥(FP9RE5R PRY e nCYBoEG Hrimeer .

After washing three haviBg 4ith 8 ripgsatensg f shere hthe glagbopeglkainm insR8
carried out using aor RIOSr [tdver klingefdrmed byl BRERemae Nfur(tBetibre T ry a
ready- m x25 T8540) f atadibaRbRAIwhibh i independbnt DPIBA KPR} HaRe THE SALT
reaction is st oppRAnPYg agigzi on of 100 [err]l of 2M Herr]SQerr].
Measurenment is then carried out imediately (450 agai nst 620 nm ELI SA
"Easy Reader" 4&%4%%'%% ate reader, SLT-Lab instrunents, Austria. The
Klerr] can be Rdet'&r F¥HEFS™H 5”?88?1’\‘7%%9"’0ﬁél‘fah%‘iﬂré%haﬂf‘oﬁi't%eailhmbi tion
curves at 40 vari ou§hdopire athromdne enflunriions. nitro,Exaapbe MERet er ni nat i on
of the wad®r sol ubi NH+QO-R10 ar cORfpowhdre RHanderSurimdependéssiol WEdofler ect | y

in a specified another, are each hydrogen or C;-C4-alkyl, and NRER?
together may be a cyclic amine having 4 to 8 ring atoms,
where the ring may furthermore carry a radical (branched
or straight-chain C;-Cg-alkyl, C3-C7-cycloalk-C;-Cy-~alkyl,
35 CO-R%l: COOR4! or phenyl), and R!® may be hydrogen,
C1-C4-alkyl or phenyl and R4l may have the same meanings
as R21,

A is a saturated or monounsaturated heterocyclic, 4~ to
40 8-membered ring which contains one or two nitrogen atoms,
it being possible for an oxygen or sulfur atom
additionally to be incorporated, which ring is
substituted by R2 and R3, where

45 RZ is hydrogen, branched or straight-chain C;-Cg-alkyl which
may furthermore be substituted by R23, and a carbon atom
of the chain may carry an =0 group,

* [ L M s *
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45 vol ume of water and the resulting solution is brought to a pH of from
5 to 6 with a sodium acetate sol ution that the concentrati on of the

active conpound to be tested is reache |
32 thenPest subst@aTCa-FEcinal kaes‘éqTﬁlkgla vRAENE o) 1rBf b §8PR?! jor was

di ssol ved in a very sheaiyll,awbere R s rhetdrpgesy| boaiahedand $twmight-dhhim ed
with water (final comecegtabikylgn coteficyelbylksey-coxane i ebhbn-c,tf-a1 I er
whi ch the pH was adj dcf@l.rcﬁalﬁc 9. o ny'.;cxagmieegc §'a39891drﬁ£g to t

i nvention §homed a s %h&¥e(garry ( ﬁb —R23 ﬁhe respectlve phenyl

20 25 30 ring in turn may furthermore be substltuted by 1, 2 or 3
of the following radicals: chlorine, fluorine, bromine,
iodine, branched and straight-chain C;-C4-alkyl, nitro,
CF3, cyano, -(CHz)o-2-NR24R25, NH-CO-R10, OR10, COOR!0,

10 50,-C;-C4-alkyl, SO,Ph, SO;NH, NHSO,-Cl-C4-alkyl, NHSO,Ph
and CF3, where R2¢ and R25, independently of one another,
are each hydrogen or C;-Cs-alkyl, and NR24R25 together may
be a cyclic amine having 4 to 8 ring atoms, where the
ring may furthermore carry a radical of branched or

15 straight-chain C;-Cg-alkyl, C3-Cy-cycloalk-C;-Csq-alkyl,
CO-R22, COOR22 (where R?2 is hydrogen, branched or
straight-chain C;-Cg-alkyl, C3-Cy-cycloalk-C;-Cgq-alkyl,
phen-C;-C4-alkyl, C3-Cy-cycloalkyl or phenyl) or phenyl,
and R10 is hydrogen, C;-Cs-alkyl or phenyl, and

20

R23 is NR26R27 where R26 and R27 are each hydrogen,
Ci1-Cg-alkyl, Co-Cy4-alkyl-phenyl, where the phenyl ring may
furthermore be substituted by up to 3 radicals Cl, F, Br,
I, C;-C4~alkyl, CF3, CN, S0,-~C;-Cy-alkyl, SO,-phenyl, NO,,

25 NHz, NHCO-C;-C4-alkyl, NHCO-phenyl, OH, 0-C;-Cs-alkyl,
0-C1-C4-alkyl-phenyl, and NR26R27 may also be a cyclic
amine having 3 to 8 members, where a further hetero atom
such as 0, N and S may also additionally be present, and
the ring may furthermore be substituted by a radical R28

30 where R28 may be C;-Cs-alkyl and C1-Cs-alkyl-phenyl,

R3 is hydrogen, branched or straight-chain C;-Cg-alkyl,
C3-C7-cycloalk~Cy-C4-alkyl which is unsubstituted or
substituted by C;-Cg¢~alkyl, or C3-Cy-cycloalkyl which is

35 unsubstituted or substituted by C;-Cg-alkyl, where one
carbon atom of the radical may furthermore carry a phenyl
ring which in turn may also be substituted by 1, 2 or 3
of the following radicals: chlorine, fluorine, bromine,
iodine, branched and straight-chain C1~Cs-alkyl, nitro,

40 CF3, cyano, (CHj)o-2-NR32R33, NH-CO-R1?, OR10, COOR!O,
S02-C;-C4-alkyl, SO;Ph, CH3, SO,NH, NHSO;-C;-C4-alkyl,
NHSO;Ph and CF3, where R32 and R33, independently of one
another, are each hydrogen or C;-Cyg-alkyl, and NR32R33
together may be a cyclic amine having 4 to 8 ring atoms,

45 where the ring may furthermore carry a radical of
branched or straight-chain C;-Cg-alkyl,
C3-C7-cycloalk-C;~C4-alkyl, CO-R31, COOR3! or phenyl, and

* [+ L ] S *
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40 45 0050/ 49574 33

W claim - 1. A conmpound of the fornula la or Ib

NH2 N2 10 33 where 15
Rl i s hydrogen or bRifckedhysirogenai GirCectibkyl @[rethn!}erﬁqd RPkyay have
where one carbon at aleobain@emedrdylg aadR¥al may furthernore

carry OR err] (Wnere Rlerr] is hydrogen or

qerr]-Cerr]- aléﬁé’ 0£a19ﬂ§a b? I'P Q:.&EE &
carry an =0 group o ou.p err[ and
i ndependent |y of l&’?éeﬁﬁ Q Ea’c A5HeR "’B}d b

Clerr]-Cerr]- aIBl‘)’Ism&ﬂﬂl‘Fﬂ[]ér tpipeated tsé‘ééﬁher may be a cyclic anine

having 4 to 8 ring atons, where the carbon chains in R err] or
Rlerr] or the r im@ofngbﬁrmi &y Rlined] B &1ainRy dherdiar Rby ﬂ!zCahHYR‘aalé
radical Rlerr] c‘thhya%’é‘é}?%ﬁ“k' ¥s Y1 g8 hlihe, ’%&xj&i‘ialﬁée H&azine,

T 0 3R Y agphotine o WSkbbighft e, 98, ks 1o 608G o ek glko e
cyano, NR[err] R IA]',

3. A compound as claimed in either of claims 1 and 2, wherein A
may be piperdine which is bonded to the 4-position on the

15 benzimidazole and R3 may be hydrogen, C;-Cs-alkyl, benzyl or

phenylethyl and is in the l-position on the piperidine ring.

s3]

1:.1.0 ¥l@|al 20
err],

Y

4. A drug containing a compound as claimed in any of claims 1 to
3 in addition to conventional carriers and excipients.
20
5. The use of a compound of the formula I as claimed in any of
claims 1 to 3 for the preparation of drugs for treating
disorders in which pathologically increased PARP activities
occur.
25
6. The use of a compound of the formula I as claimed in any of
claims 1 to 3 for the preparation of drugs for treating
neurodegenerative disorders and neuronal damage.

30 7. The use as claimed in claim 6 for treating neurodegenerative
disorders and neuronal damage caused by ischemia, trauma or
massive bleeding.

8. The use as claimed in claim 6 for treating stroke and
35 craniocerebral trauma.

9. The use as claimed in claim 6 for treating Alzheimer’s
disease Parkinson’s disease and Huntington’s disease.

40 10. The use of a compound of the formula I as claimed in any of
claims 1 to 3 for preparing drugs for the treatment or
prophylaxis of damage through ischemias.

11. The use of a compound of the formula I as claimed in any of
45 claims 1 to 3 for preparing drugs for treating epilepsies, in
particular generalized epileptic attacks, for example petit
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30 NH-CO R err] or ORlerr], where R err] and R err], independently
of one anot her, are each hydrogen or (Jerr]-(err]-alkyl, and
NR[err] R err] t oget her may*®e a cyclic am ne having 4 to 8
ring atons, mal and toppelenichattanks mnd parthal nepidepdicyattacidi,cal
(branched such as eemporal Jopec paic] Clavd bokpbéx |paaithiyl, attacks.
Cerr]-Cerr]- cycloalk C[err] Cerr]-alkyl, 35 CORerr],

COOR[ err] or y

Jerr]-Cd egr IQQ?% or f&ﬂ;]o OP Iﬁ %&EE% JE he SCIalmreT%aJﬁrf

as Rerr], %ﬁl §uheht theatddInEerib HG 4-
to 40 @%@Heﬁerﬁhgs\ﬂme@haeorﬂ@mg whichris weuaed rkyairugt ons,

it being possi blehdmpyanand yfyen treatméfitirduxtiom and after kidnéglditionally to
be i ncor por at ed, twdtisphaht&€idss. substituted by R2 and R3, where
45 R2 is hydrogen, branched or straight-chain (Jerr]- C[err] al kyl

whi ch fu t hernore ut e car bon
atom 10 13. Th%n@éﬁe J(E:hal%on}?}‘:i’ﬁ1 ga?futq}fn ftp f%u% a3 E1bkned] 0’§b/a33§5?§

34 cladms, 1) tey 3oL eyexae@ma qréars] for ¢imeatipgytardigo @amage

NH) O -R[err], CO3lemipgopyocardial ischemiasheng!damdyer ehBEkrid damskegdbpgen,
branched or str ategeirfabfom of narrowed or clGkearyeddedls.] - al kyl ,
Cerr]-Cerr]- cycl oal k-Cferr]-Clerr]-al kyl, phen- C[err]-C[err] al kyl ,
C3-C7-cycig I aqiC el furth r nore
carry (CH{er rﬁ/[ [, _E%B‘Y ? ﬁgﬁﬁﬁe r es e?t | g'gya herf)?l claimed in any gr| ng
inturn nmay furt‘ﬁé’?‘%’ﬁ %t PFOPRRLS, dfugs for freating microinfagetspe
foll owi ng radicals: chl orlne fluorine, brom ne, i odi ne,
branched andl3t rifieghsechfi s @@pnpdcﬁér‘qrh]e- &bkyhla rfl tasoclaimed in any of
CFlerr], cyano, claGhserrid [Eriok- pRepdriny aAroys Nt COeRERERL . adIAcBhELd

10 w v
T e e s S el

CF3, where R24 an |ndependently of one anot her are
each hydrogen or (err]-Clerr]-al and NR[err] R err] together may

be a cyclic B fdenh4senef £ t°t9m8°PP%g°fat"@ﬁs foypieka &t @e claimed in any ofjng
may furthernore daimg b tad dar pfepamimghddugs fidk treating acugler ai ght - chain
Clerr]-C25r] - alrypeardieY rinferetidn caied damkgé] @irilngCher 4fted ks, 1ysis by

CO-Rerr], COORpRahk éyhe sterﬁécna'iu@Adwgen branched or
strai ght - chal n Cerr]-Cerr]-alkyl,

ohen by e M Tt 8 SRS A cormre o i o apnenst

and Rlerr] is hyd Pb@‘ény fﬁe"r lfPrC{”é?Ré]r-J-a‘ng grugs fsemsypatingl thors and R23
is NR26 wher &hR2E methsk2Bigre each hydrogen,

Cerr]-Cerr]-alkyl, Cerr]-Cerr]-al kyl-phenyl, where the phenyl ring may
furthernore 1ge m@sﬁéé wed Q)émgﬂt;ﬂd) of rtﬁg' E@J‘nﬁ:lg 1 Es &[a in any of ¥

Qer - Cler ] -abiging LT 5] £of brelbbt] a4y i grgéé'}%'a 5¥—‘PF13|W

SO h |
NH[C(CE>r [)]he%genyd-l Ngg[ué?ar] E8FEPFS al Kyl

19. The use of a compound of the formula I as claimed in any of
claims 1 to 3 for preparing drugs for treating immunological
disorders, such as inflammations and rheumatic diseases.

40 20. The use of a compound of the formula I as claimed in any of

claims 1 to 3 for preparing drugs for treating diabetes
mellitus.
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OC[err] Cferr]-al kyl -phenyl, and NRlerr]Rerr] may also be a cyclic

am ne having 3 to 8 nenbers, where a further hetero atom such
as 0, Nand S mnay also additionally be% esent, and the ring
may furthernore be substituted by a radical R28 30 where Rl err]
may be ( er r pulFtaitufted| khehz omidia@pdes | ard amhelirapkepaxdtdon and use Rlerr]

i s hydrogen, branched or straight-chain CJerr]-(ferr]-alkyl,
Cerr]-derrjpsdal k-Clerr]-Cerr]-alkyl which is unsubstituted or
substituteg by err]-Cerr]-al kyI or CJerr]-Clerr]-cycloal kyl which is 35
unsubstitufed or substituted by err] err]-al kyl, where one

carbon at om SPMRINNAS.Af cthe FFmudat FRrI® carry a phenyl

ring which in turn may al s be substituted by 1, @ or 3 of
the fol | owing radi ¢ s: chiorine, fluorine® bronije, i odi ne,
branched and straigh g m‘.ﬁerr] Cerr]-a Mg o, 40

Crlerr], gyano, (CHEg [err] NR[err] Rl err COHerr], ORerr],
COCR[err], Jerr]-Cerr]-Ce IJQLW SO[err]Ph CH[err]

SO[err]NH, NHSO err] - - errlp-al kyl , - NHBO2Ph and CF3,
where R32 and R33, ingepexndently of one N anot her, are each
hydrogen or (Jerr]-®'err]-alkyl, and NRlerr]Rlerri t oget her
may be a cyclic amne having 4 to 8 ring atons, 45 where the
ring may flyrther nore carry a radical of branched or

straight-chain 4 Clerr]-al kyl,
Cerr]-Cerr]- cyclfoa k-Clerr]-Cerr]-alkyl, CORerr], COOR[err] or phenyl,
and 0050/ 49574 35

Rlerr] is hyRfr ogih hydregen -@] drapchedyor @trphght+chakimd CRrGrallkyhy wiere

the same neani ngeres cRrbon]atom of the aaitkylt satidca Dmeiyl EubehaFmorRosarbye
enant i ome20C anmRS5 (wherdl IRBSL ST BedRIges BQF@C4La§kﬁﬁdb§9§nér@aﬂ%s'a%ﬁ

physi ol ogi cal | y irplt@réa&ﬁglr?%asrs also cgrr ,gncog'p ﬁ} Bl aim 1,
wherein Rerr], err Sntly e a |s

0

h
pi peri dine, pyr i ne efa l}gﬁ%" oF‘f{?ré I‘?‘Sﬁnﬁ?ﬁler azi ne
and R3 is bondecpytd(’f°ﬁﬁ5 ?ﬁp 15§ érf"1 le' angd ¢ NE(R §ﬁ getherpmaynbe hFygdiel ai med
in either of cl &™#e1haning ¢ keefeFing atoms, whene Haepcpeben rehainschn i RS
bonded t 023 he 4-qr0&°ténrthen rtth idrmed bigeNRIRf dagofertiedmBrer ¢dripu be

hydrogen, C errlradieal] R@kinikh, beffagendently of RDemyy aidvel t880sdmme i N the
1-position on t%aﬂrlggrégrﬁ}e ring. 4. A drug containing a conpound as

clainmed in any of clarms 3 in addition to conventional carriers
and exci pi erkts f a conpound of the.fornula | as clained

in any of cPKFﬁﬁgﬁn't (S’rénFB‘?gt‘Fe Sﬁf‘éb&’r‘%ﬁ‘i%%ﬁn‘r’ﬁ@%"i’br thloxingg

30 bromine, fluorine, nitro, cyano, NR8R®, NH-CO-R10 or ORS,
where R8 and R?, independently of one another, are each
hydrogen or C;-Cs-alkyl, and NRER? together may be a cyclic
amine having 4 to 8 ring atoms, where the ring may
furthermore carry a radical (branched or straight-chain

35 C1-Cg¢~-alkyl, C3-C;-cycloalk-C;-Cg-alkyl, CO-R4l, COOR4l or
phenyl), and R0 may be hydrogen, C;-Cs-alkyl or phenyl and
R4l may have the same meanings as R2l,

A is a saturated or monounsaturated heterocyclic, 4- to
40 8-membered ring which contains one or two nitrogen atoms, it
being possible for an oxygen or sulfur atom additionally to
be incorporated, which ring is substituted by R2 and R3, where

R?2 is hydrogen, branched or straight-chain C1-Cg~alkyl which may
45 furthermore be substituted by R23, and a carbon atom of the
chain may carry an =0 group, C3-Cy-cycloalk-C;-C4-alkyl,
-CO-(NH)p,1-R?1, COOR2!l or phenyl, where R2! is hydrogen,
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d| sorders in which pathologically increased PARP activities occur.
25 6. The use of a conpound of the éorrml al as clained in any of
‘claims 1 to 3 for the preparation of dr %s for treatlng

neur odegener at i PEanchest @& StEALIReThRIA kylgo 7. The use as clai ned
in claim6 for Cﬁeeti-iqyglnellkfﬁteGeﬁellatlrv@hen-cl—ctxd-aébﬂier%-@mdcyrelnaiﬂ:aﬂ. :
damage caused byri §1¢é1qm,a,anar aath x¥dical maynBwnSibhermbire echrity 8. The

raum. oo "#ﬁé "Jé?‘?sfQﬁdt*’?@"’eﬁggﬁgiﬁf?@é?ﬁ?gn g R e

di sease Pél’kl nsGHE hmoera?sgeagﬁg%rﬁu il k aisé:as tlﬁ lﬁﬁ?’h se of a
conpound of t heTpeigalss chioring; n%]dlqr nSmy B?mme' Tod ine; Rrap 8d3a?‘3)r
preparing drugsstoaighte-dhedat Gerls-edkyl, nityenofByl anocef -(GRaAge24 hr ough

i schem as. Tik?4rPAL NESCOMR1®, ORYPPWTGORIP, t S0y -LorCaHad kiylasSe B, N8O, NH), any
of 45 clai mfm%o 130,081 BF EPNiSBZRKI 4435 cFQ] WHAR! RRY A RePsi es, in

88%} 2313?‘8 geney adé;%&?de‘?@ly BE Sadliehey, f Qe %%ﬁﬁph%%&éx{ ®%and tonacl oni ¢

attacks and par Crafe-@dkrdpt#ea ARPRTs together may, g %scif"elr?ﬁoFQF'n?o‘b% g ],
and conpl ex par #i &0 &taingkgtoms, wiereThhe sing may EVRpRRIMPLST CRREYf®r nul a |
as clainmed in amgddéal of branthedrsor] stoalghbrchmispa+Cgradkyds for treating
renal dam%lge C3-Co-ciyelLbevk g ~ceral k1S Clionkas, coormgewnbie R22sigaused by

g;;gspl L On 9apa%e@n%rfa%h&ae@£ rg%%lguuiwam@ akg —ea][lk h dney —
in any of E3'%’|'°PIC§°_aLl)feC1§Ef-a kﬂ?g §%8 eh-rcl%gai% Q:lr;naflr# %El %r'd
damage PBEPYh RF RPERETuiand Rsc *a%raﬁa ddrmaGe—hFeh O?:sp gt¥ed by
reperfusion of AAfArowed or cl osed vessels. 15 14. The use of a compound of
the formula | as clainmed in any of clains 1 to 3 for preparing

drugs forzo rReat EBONRA6RRDiWHedeCR8E and R1D.arkheadhehyircyeapnppindadkyl he
formula | as claj I@d-a'lﬁlyim% hédly1, where ChQighendit Piny iy @ﬁ?@ﬁéfﬁﬂred'bggs
for (reatment agspSlAflLBy up 49 L8YATSH o) 421 501 £F Glellgalynarroved
CF,3, CN, S0,~C;-C4-alkyl, SO;-phenyl, NO;, NH;,
: NHCO-C;-C4-alkyl, NHCO-phenyl, OH, 0-C;-Cs~alkyl,
25 0~C;-C4-alkyl-phenyl, and NR26R27 may also be a cyclic amine
having 3 to 8 members, where a further hetero atom such as O,
N and S may also additionally be present, and the ring may
furthermore be substituted by a radical R28 where R28 may be
C;-Cy-alkyl and C;~-Cs-alkyl-phenyl,

30
R3 is hydrogen, branched or straight-chain C;-Cg-alkyl,

C3-Cj-cycloalk-C;-C4~alkyl which is unsubstituted or
substituted by C;~-Cg~-alkyl, or C3-Cy-cycloalkyl which is
unsubstituted or substituted by C;-Cg-alkyl, where one carbon

35 atom of the radical may furthermore carry a phenyl ring which
in turn may also be substituted by 1, 2 or 3 of the following
radicals: chlorine, fluorine, bromine, iodine, branched and
straight-chain C;-C4-alkyl, nitro, CF3, cyano, (CHiz)g.-2,
NR32R33, NH-CO-R10, OR!9, COOR1?, S0,-C;-Cs4-alkyl, SO,Ph, CHj,

40 SO,NH, NHSO,-C;-Cs-alkyl, NHSO,Ph and CF3, where R32 and R33,
independently of one another, are each hydrogen or
C;-C4-alkyl, and NR32R33 together may be a cyclic amine having
4 to 8 ring atoms, where the ring may furthermore carry a
radical of branched or straight-chain C;-Cg-alkyl,

45 C3-Cy-cycloalk-C;-C4-alkyl, CO-R31, COOR3! or phenyl, and R10
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arteries. 16. The use of a conpound of the formula | as clainmed in any
of clainms 1 to 3 for preparing dgugs for treating acute 25
myocardi al infarction and damage durind®r after its lysis by nmeans

of drugs or nechismihyslrbgen, C1-C{-allk}d wsepbénpl camORAH maly hheefthandamel as
clained in any aheaning asCR#i,n5 1 to 3 for preparing drugs for treating
tunors and 30 their netastasis. 18. The use of a conpound of the

formula | as i i e Qf 2 . clai, 1 to.3 for,preparing drugs for
treating separj%sq-'g%gg kgumer‘r:ulﬁ £ %n 5sll§$3.e%§§’tl°mf§?‘gﬂfg?use of a |

conpound of TIRPYEIPAURLLG Lormsy obhetr prodrpgsrand possiblephysiolegicably
preparing dréRieregedt sabsng i nmunol ogi cal di sorders, such as

i nfl ammati ons and rheunmatic di seases. 40 20. The use of a conpound of the
formula | as clained in any of claims 1 to 3 for preparing drugs for
treating diabetes mel i tus. 45
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