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BENZI M DAZOLE DERI VATI VES AND THEI R USE FOR MODULATI NG
THE GABAA RECEPTOR COWPLEX TECHNI CAL FI ELD Thi s
WO pwenodson rel ates to novel benzi m dazol e deri REL/EPBS6/061417

phar maceuti cal conpositions ﬁont ai ni ng these

conmpounds, and nethods of treatnent therewith. The

conpounds of t I | ' e treatnent

of central neréﬁugwmﬁﬂgﬁéggﬁ%&ﬁ# &@Srders,

WTHEIRUSE EQR MODULATINGITHE!GABA)f RECEPFIR/ACOMPLEX

receptor conplex, and in particular for conbating

anxi ety and rel ated di seases. BACKGROUND ART The

modul atory sites on t RECHMIGAL EESR or conpl ex, such

as for exanple the benzodi azepine binding site, are

the target for anxiolytic drugs, such as the cl assi_cal

aﬁtansam\gﬁnt'en pRiARSIP 10vBl m'mngm'e@leﬂv%\@y pharmaceutical
compaguﬁ@ﬁs abetdining these @bmptfunaé ahigeRticld of tfcadhenttherewith.

Bl e G TEER P oo

systemmseasfesmnctdlsﬁrdersb |wr3ch gre iesponslye & maxddlaijos wif the GABAA

eco kB 0GRS AOEN 4B AP BE R

that one of the key elenents in the di sadvant ages of

the cl assical benzodigEKECREBRRIUNDUARTAS sedati on,
dependency, and cognitive inpairnent) is related to

the al subunit of the GABAA receptors. Thus conpounds
Wrhé naslutstohynaitie ontthe IGEBAL retepiaricofriplex) iBuch tis fenexample the

benzqgizg 1ne§¢>‘ﬁ¢*ﬂ o8 7redB T bBLIcr 8By Slbasy Bty S5 it Hgesical
anxiolytierpenzntiiazepiresalowsvieni theyl aph asseniatedgvitad numifeariof undesirable

featu,%grtherrmre there is a strong need to find effective
npounds w t hout unwant ed si de effects associ at ed

mMuHIpdﬁ iseforens i thm GABABURRRRIer existrgach regeriardsa nentaneric
compféxrcﬁim;ﬁ'%ﬁ@?éubdnh@ dréWﬁfrbr‘r%@OB?A”y%‘% 8, mgusdmpfsofdams The

N- oxi de, t her eo SO
classia| Al iR e St Focs iy S St b PE5S s gested
that oaetoéﬂ‘tealhéyeeleaiehtst indhe disadvérttagesioRae déssidat bemgbdigzepanes (such

as se rp ggg&‘cl'd&ﬁcg? éﬁgﬁl@\fq ‘ﬁﬁ)%ﬁ[ﬁ‘gesrﬁflg?%ﬂat c:I tﬁghé gc\ﬁ eéqutbgﬂﬁ.] of the
GAB @papf@m |T¢uslogonufoﬂ19ds with selealivity or the ¢2 rapdmﬁ@chubtun&s over the

o1 subONi® Bk S%peciid RhadV@drfifnproved side effect profile.

Thus, there is still a strong need for compounds with an optimised
pharmacological profile. Furthermore, there is a strong need to find effective
compounds without unwanted side effects associated with older compounds.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides a compound of the Formula I:
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thereof, any of its isonmers or any mxture of its
i soners, or a pharnmaceutically acceptable salt

WO b@oaassp0 t oget her with at | east one phar maceuPCT/EP1096/061417
acceptable carrier, excipi eg% or diluent. In a further
aspect, the invention provi des the use of a conpound

or an BB BT, Aot R B B oY e8! g, of &
pharmdiceutiealy bceeptalylesattdhermdafe salt thereof, for the
whert{lﬁ'f—?’f ﬁstﬁs gnafRdaa ?rb%rrﬁaﬁ%létt}qu\lv conposi t| on for the

ion of alleviation of a disease or a
dInsits amor@r a%pemrtbetm\cﬁnt@n provigdea@ pharmgceutier) c@mposition,

comphglﬂaqg H@Féﬁéht%ﬁﬁ@ﬁ@ctnf@ §r%gﬁf 0105 céméhhd%thémventlon or an N-

S|ve | ation eceptor co
oxidejthe

Rl ISAReTS QG A8y BIEhIC Phits, SomaTs, S Pharmaceuticall

accepﬂébl@cﬁalt thbﬂedf,nmgéthe@ Wwitheatdbast drie pharedduedti€ally acceptable carrier,
preventlon or alleviation of a disease or a

ex0|p|&n§8F§E a condition of a living ani mal body,
i hnca tﬁnﬂh&; aspleutmtme invention grevdesthe useseba eompound of the

mvenﬁ&ﬁ‘ ddrtérPN 6)§d<]5 ?rﬁa%?aﬁ 'ang dr ﬂs{@lﬁﬁé@d L}Pﬁwl)&@r‘é @éﬁﬁbmﬁrs ora

nervo
pharrn%q%@a&wamema@letsaét tbﬁiﬁ@fd'pr Htmmnyfa;qturﬁ@ftaap@arm@utlcal
compbb‘t’bﬁg?eﬂg\bg?éa&mé@w ;ir@vé}gcﬁﬁ'n éi}@r&/ﬁtloﬂedfrhﬁﬂlgﬁté?% EFQ'dlébrder ora
condifigh B8 TR NClAaR POTEN, SEYI dSBRse et o eSiifion is
responbivei to anedHation oﬁtmlﬁABmemt:ep‘tak tympteintthdicentral ervous

svste hereof. Ot her objects of the invention wll be
y parent to the person skilled in the art fromthe

f ol & still fuythestaspeeld thiewention celatesdoexamethasfor DEaknesD
preveﬂi %%H‘Bﬁaf%: h of cﬁ%@prg\&%mf'o} W SshdAfvoa ﬁ\ﬂﬁg lfimal

lvati ves nit aspect the present I nvent
body,jpeludingsa Buearpwhif disorgies, edlﬁ?as%@mruiﬂqqr) isgesp@nsive to
modubitionl stehé EABAS redémhorOéomplé%uw ﬂ‘l@ééntﬂil n@ﬁYot btf"g s, ®hich
or a r eytiCca a
methd Somrey s SR GRUARISIE oD SURa Re AOTRe 5 52htin need
thereoft & therapeuteatip effegliveogmounbbky Icorrtpmhdajfklyé invention, or an N-

omde‘i?{étle%?l zﬁg @Jﬂg |soﬁ1| :Fief'lan\( g#r%t};l 'It%:}%%bgé‘r%b nla+ B%Mnaceutlcally
acceﬁaahle@aéu th9rémix bonyl

Other objects of the invention will be apparent to the person skilled in the art from
the following detailed description and examples.

DETAILED DISCLOSURE OF THE INVENTION

Substituted benzimidazole derivatives
In its first aspect the present invention provides a compound of general formula

(1):

} >

0
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Rd represents a heteroaryl group; which heteroaryl
group is optionally substituted with one or nore
W@ astivgsaent s i ndependent|y sel ected from t he BCDEP2006/061417
consi sting of: halo, hydroxy, RR'N, R R'N-alkyl,
cyano, nitro, trifluoronmethyl, trifluoronethoxy,

dr.azino | Koxy,., C. cloalkox al k cl oal kyl ,
or an N 2188 RStechigiy SEitscERmRr h s ribsiils of fBeBRRE " and
ora ﬂﬁérrinadaptmaﬂyrat:ceptabln:d;albﬁeaaeofare hydrogen or al kyl. In
wherdj€ embodi nent, Ra represents hydrogen, alkyl or

yl al kyI In a further enbodi nent, Ra represents

R?, R?yad Hjandependany of eaeh atrwéep@seetﬂbmgem alkytacycloalkyl,
cycloélﬁwaﬁﬂeatk%nw ﬂfk%?!" hgbfbxg émbk;h%k | 'H?Vltalky\?%rm){l

ent met hyl or “et In"a sti
alkyl%gﬁqwiprgﬁggmkgﬁar oRYl:r epresents aryl aI kyl, such as

phenyl al kyl , such as benzyl. In a further enbodinent,
d Rb re ent s en, al kyl, al koxy, arylal kyl,
R rop el 4 o RgLa iyl . In s still Furthor
whinhdheterdarylRpoup jis epﬁnnaetlytsyxbstixky&d withlople, orfroorey$ubistituents

i Tl T
Al kyhalog bygroxy, RE N1 REY Neeligl, cyBRoanito; Influptametyl,

e rTbOﬁliﬂGBmeetRBxy echﬁéﬁ Rb Salﬂbw aiy%bdai ko&zcak?ﬁ cycIoaIkyI

2 T ysTelioush S aroakimtn: bonyl  such s acelyi

In a stiwhefeir RhandRibindependentidf eaehrotisemire idkogen or alkyl.
such as nethoxy. In a still further enbodi nent, Rc
represents hydrogen or alkyl. In a special enbodinent,

R ore eathedinenly R ggpresents hydragemalkyasaiylatigt. In Burther

emboﬁﬁﬁé%ﬁatrépﬂagﬁ{s h 8 eﬁ%r Nyh aé Ife%ﬂclb‘?ﬁwe t Ra rgpresents

a etero group
hydrogegnin & fugiharambeg) e@wR PSRN alka{ﬁ@uspraézmﬁmyl or ethyl. Ina

still futdhies Bniideheat, R® r@bfésléntsSaﬁyllﬁlk)ﬂ nghdhyas phéﬁylhmyle@uwh 8 benzyl.
0 nore su Stl&r rﬁg%naently@(L ted oM 1+ |
O iea G e e e i ra e R RS 2 bigalk, formy

or alkylcaebaatyil.|1h o stillt faetheeeinbddimeent, deprepeatsdw(tsogen alkyl, formyl or

aIkyIc%ﬁ%drﬁﬁ tha%/ Sﬁ%?ﬁféé‘ﬁ%‘gﬁ'ﬁ?‘g' ﬁ rftg hgdﬁorlgehhﬁ{ a further
embourmatzfoR Zeptesents alkyt such ag metbvl erﬁibm Ireastill further embodiment,

reﬁr%@éﬁt}?fg%llﬁw éijchrﬁsaﬁlgl%r)glalk Uglicrigs BBh&YIOM & raffdrembodiment,

b__such |'or ot hi az b
R" represents formyl or alkylcarbonyl, suc as acetyl. In a still further embodiment, R

represents alkoxy, such as methoxy.

In a still further embodiment, R® represents hydrogen or alkyl. In a special
embodiment, R°® represents hydrogen. In a further embodiment, R°® represents alkyl,
such as methyl.

In a further embodiment, R® represents a heteroaryl group selected from
thiazolyl, pyridyl, pyrimidyl and pyrazinyl; which heteroaryl group is optionally
substituted with one or more substituents independently selected from the group
consisting of: halo, hydrazino and alkoxy.

In a still further embodiment, R® represents optionally substituted thiazolyl. In a
further embodiment, R? represents thiazolyl, such as thiazol-2-yl. In a still further
embodiment, R? represents halo-thiazolyl, such as chloro-thiazolyl, such as 5-chloro-
thiazol-2-yl.

In a still further embodiment, R® represents optionally substituted pyridyl. In a
further embodiment, R? represents pyridyl, such as pyridin-2-yl or pyridin-3-yl. In a still
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In a still further enbodi nent, Rd represents
optional Iy substituted pyridyl. In a further
weeriodissent, Rd represents pyridyl, such as  PCI/EP2006/061417
pyridin-2-yl or pyridin-3-yl Inastlllfurther
enbodl rrent Rd represents ht opyri dyI such as
o R S BB BHE) S B, svh oo ofuoro-

yndmeﬁeylas@ﬂaoﬂwpiyrahm-ﬁe;dym alfurtheseohbadiment, R® represents

hydrag Hl%gﬁaﬂt Qﬁ’c §'6q'\|[>{/?ir§zd¥{) py'rlﬁlrﬁ3é/i”l % i g@%gﬁb@ﬂﬁenﬁﬁq

reprea@ltgalmwmdsﬂysuqh as mqtmoxmpurldylssu¢h as @rmﬁtﬁoxy-pyndm 3-yl.
emgtlmﬁmher@nﬁcﬁﬂﬁ\%ﬁﬁ rﬁdsre%Pééé?ﬁ@bbﬁor%I ubsHEREd pyrimidyl. In a

further enbodi nment

furtheﬁ)ﬂmt?ﬁddl%‘lent %Jﬁpﬁs% P)ﬁ”(ﬁ‘f(h/ SUeH. as Wrﬁn@ﬁ] gTy?fIUrq st further
embodﬂ‘h@ﬁltl Wﬁépré?énfsecmaﬁ@mﬁlrdluyl lsosly By rdimethdxypgti@idydsuch as

0X such as
24d'§' Mﬁ{l n%?'rmdlnSyl In a still further
ehbaxétﬂhﬁ:rtherl@cﬁnbcnhmséersreppesernrhsibp’yomallyssutxstitweu pyrazinyl. In a

furthelp $ifdditient, K\ @oleldnile E%'.a%"@" SR as BitafEgEe b

Olroa Slihuiher Rmbagiment s R° rﬁi@b@nm@ﬁpeader&am‘te%hr@her represent
hydrob@ﬁrQm?nbyémg'kﬂgéycloalrkgbdkyl @)Ké'n?ﬁ' aI I();twgl}.dg@: m{doﬁw I,
a'koxy%JFwyi’omyf;aWérbsn%orﬁ%%vehsyfﬁay R9Mar bonyl - i n a

stri & lstill furtHes renetrdalichent R reBresentts ad@idroasy| yed@s;aetigh heteroaryl

groupgié%ﬁbp%@eﬁuw&@tggg@{%m%?ﬁ%gé%gﬁ?@thgﬁ% |h¥ependently selected

from thedsrpup densisting ef: drl.al@,dwfdr@xy R "Yr.dR"Dsalkyls cyanp, afitro,
triﬂuoP&h? ha,h?f@rm n]e%&i)}\*f'af rp@bcﬁélk&y, 'Lfyc|da||£w,cbyc|oa|ky|a|ky|,

0 ,
alkenyl, and ARGY) wrzﬁrew R mRoamcﬂ@nendéyapeampme@re hydrogen or
alkyl.al kenyl, and al kynyl wherein R and R' i ndependent of
each other are hydrogen or alkyl. In a speci al
enbodi nent the chem cal conpound of the invention is
G 4 speeidhembodinZentlthelchesrigal tompound of the invention is

C-[1-@t—§? é(gl %Pﬁﬁd&w? Ml tlerﬁ% rﬂ?d)ﬁg? _5'91]-methylamine;
C-1-(@- mawlcmrmyl)siwqenmm;lamhﬁww] methylamine;
C-[1-(§L-|E1Flﬁarc{ yeruHia” ]-B hﬂ%-ﬁt—ﬁPdﬁﬂoumm%l%i -5-yl-methylamine;

enzol m dazol am ne; ‘_[}

C-11-(3H iR Datlrbheny By thiergpigazol boyil-methylamine;
C-[1-(3-bpiazm- Zﬂyﬂpﬁéhylﬁﬂﬂberﬁmﬁﬂmda&m -B8gjll-methylamine;

1B RSy s s BRpzg Srat-etnyiqmine:
1-[1-(3{Pyriin-8ajl+ph2nyl)-1phrbeptimidazol-5-yl]-ethylamine;

1-{1- [ét((gﬂgy&lo“hﬂ%ﬁ'ﬁb yﬁéﬁhé ﬁ; _ULEEAZS midhzbi5-yl}-ethylamine;

1-{1- [Br(ﬁéﬂWawneawldus ;M')J-P'@QM]I—%W@ZO@I{’@ZN 5-yl}-ethylamine;

1-[1- (3Lﬂyr{n$idﬁ 9h6b( I dmb&zduaqrdai@rlslﬂu dthylamine;
N-[1-J§I-Ph|azol aﬁenyl) 1IYI genzmr%ldazolng-ylmethyl]-acetam|de

N-[1-(3- Pyr|d|n-2-yl phenyl)-1H-benzoimidazol-5-ylmethyl]-acetamide;
N-(1-{1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethyl)-formamide;
N-(1-{1-[3-(2-Methoxy-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethyl)-formamide;
N-(1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)}-phenyl]-1H-benzoimidazol-5-yl}-ethyl)-
formamide;
1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
1-{1-[3-(2-Methoxy-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
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1-{1-[3-(6-Hydrazi no-pyridin-3-yl)-phenyl]-1
H benzoi m dazol -5-yl }-ethylam ne; 1-[1
WO ¢@6Pyaspim di n- 5-yl - phenyl ) -1 PCT/EP2006/061417
H benzoi m dazol - 5-yl ] - et hyl am
L/ -[1-(3-Thi azol - 2-yl - phenyl

1_{1_[5(2%]165@%3%%12 3rﬁk¥b?nyﬂﬂi‘ﬁ|ﬁgncz%tlr%@azor- -yl}-ethylamine;
MethyH b€Bzyridind3dabiphenyi)-tet- bgrhz]mmuiﬂznlrﬁe&émetﬁyl]éémmbl
Dimefh R iSRG Tk e BpABNE S g
Benzylfd-{1 3mmyridines- y@heaylr)r131—E§emchmdgao]-5ayu-ethy -amine;
DiberiZyRenR 1051 ﬁl3-§| nﬁtmlt%hfzefnﬁfﬁﬁk&%-y e‘tr()ﬂ}-arﬁ'ﬂne

m din

Methw[ig%fhaamawlfp &by Heerpomidiasphramimetnyll-amine;
Dimethyl- E.T-(Iﬁtr(lé?zcﬂ-@%ll@idmy‘rI-I@-)b”ehﬁbiﬂﬂﬂaiolsﬁ ilh’rlié”thw}‘bhnﬁe

ety {10508 2 TERhenk Y b Rl Al St ety pmine
Diethy-[d g(3zthiazotazadiphBnyl) 31 +H:benzaimidazol-6{yimethyl]-amine;
Benz&[? e(é%hﬂzBPé 3/1%}’@19 -”]I-?’l?%ﬁ%ouﬁ’if@d%%ll-k zylmethyl]-amine;

D|benw{—h1y(3-th|a2(g13-2p¥)rprmryy{)g.rshbepﬁ@nydgqu -5-ylmethyl]-amine;
O-Me'l’hﬁ-wlﬁﬂglé gﬁblnq& yi-pRéA-9HaBr28imidazol-5-yl]-ethyl}-hydroxylamine;
2\

N-{1- -ﬂ@ﬁ%%' %n)ﬁ%!i V%ﬁ??ﬂifﬁ']dag% é&l @éMQ)me{“im'qel

1-{1-[34(8-Gnlorasthiazbl -yl pbhenyl)-1 H-benzoimidazol-5-yl}-ethylamine;
or an Fl\'{-%%@éﬁbgl}eg)"ﬁ% g%ﬁsé%gﬁe'?%w éW)%ﬁJrQoP 0 fobmard, [ 1
or a phabuaceutidally asceptaplg salt thgréofani ne;
Met hyl -[ 1- (3-t hi azol - 2-yl - phenyl )-1
H benzoi m dazol - 5-yl net hE/ -am ne;
Dina fyrher(specizl pmt@gdme nt iie. cme@wgal)coinpound of the invention is
1-{1- [BE(BE(BHI@I'dI’crﬁ@z"d?JZ- ) IPMI—I]—béHEd’kﬂldazol 5-yl}-ethanol;

or anﬁ Bglgg(;ﬁﬁéeggtz%iy éfo |ﬁg Pr gﬁy %{g)](’ture of its isomers,
or a phaembageutichlly Zctepiable salt flergdfenyl ) - 1
H benzoi m dazol - 5-yl et hyl ] - am ne;
Benzyl -[ 1- (3-thi azol - 2-yl - phenyl
HAP¥ G201binationoof-teoyonmpere o tharﬁm dlments as described above is

cons@bt*é%r\ﬁii’ﬂm lide %@ﬁ)ﬁé‘bﬁﬁ\%‘ pr%s%ht |HU§r'i‘t}6r? 1

benzoi m da amne, O Mthyl-L/-{1 -[1
(3 pyri din-3-yl - phenyl) 1
Definitioh®i Bibstilantd - 5- y! ] - et hyl } - hydr oxyl ani ne;

L; !noglg %ﬁ%}é}%ﬁl \gﬁfr}t}gﬁﬂgﬂf}f 4[.6’?%[#?&%]0[’0 chloro, bromo or iodo.

1 the] @niéxt @ thuis invantianan @kyll gropp aegignales a univalent saturated,
stralgmg?ﬂr%?l'cﬁbg %ﬂkoc%r%r} chai Hyj'l'ﬁg‘h%roc%"rbd"r?c%lﬂyfrgférably contain of
from or@tResix ca@boraaﬁﬂﬁ@s (ﬁ%akvaanpwda@cmmlbmp@atw neopentyl, tertiary
pentyI W@S(?Pénd |théx§'IUH 5@%@9@9@%&%@% BRI rdphEseiiis & G al-alkyl

I nven

group; uﬁ cr IRg pg ngplgy{, ﬁpggréqiarfq}qtyjl %rp%;ﬁnl?r_ylbutyl In another preferred
emboldirhentzsfi thisd avention alkyl-represents a @ sakyitgeaupleviibe neay in

particfbt K8 bl SRV PRe L pf PR | bereor. o

In the context of this invention an alkenyl group designates a carbon chain
containing one or more double bonds, including di-enes, tri-enes and poly-enes. In a
preferred embodiment the alkenyl group of the invention comprises from two to six
carbon atoms (C,¢-alkenyl), including at least one double bond. In a most preferred
embodiment the alkenyl group of the invention is ethenyl; 1- or 2-propenyl; 1-, 2- or 3-
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Any conbi nation of two or nore of the enbodi nents as

descri bed above is considered within the scope of the
wW@e@saos800 nventi on. Definition of Substituent SPCTIEPI06/061417

context of this invention haglo represents fluoro,

chl oro, bromo or iodo. Int context of this

[ tJ | K desi t I
butenyEfT-BUtEele i L2 or B S EEen aPo Lo BERCLRTN P S
hexatrigdylocar bon chain preferably contain of fromone to

Slﬂ(th%atfotﬁ?&t%tfm ﬂ\%ntlgpairrglkgn}yl ng?&{bjﬂég‘iﬁ Fel'été’ I:%Irbon chain

I sopen
contalrnram @R?IOF nncpreatrlpleehCmdSemcwj@@i idméms ariypes mgrmziwnes dna

prefer%d %h?dd&(ﬁwetﬂté ﬂéf’ag lrdlr\'y? 'gP@U p8f tﬁn@gﬁ%?ntgpé&ﬁ M:llsessf?&?l"t%rtb six
Carboélrﬂi%msr@ats -3lRYrivh; E%a %ﬂ@%?t [9asherg trigle BPQQeWt '§ a'oét preferred
embodinehtdib aﬂky@iypgrou’p @rhhaﬁrwemuonas ety -ber ZEP Fdpynyl; 1-, 2-, or 3-

outyni, 0% 113 BREN s idsrar. v She eV ghdr S0 B R - haid 4 or 5

henyrybnaral ,8thexadiyaybor hﬁrt’ehdmtbyaylbonds i ncl udi ng
dl{pﬂﬁ\%‘?&nt(%)&ﬁ;f W@?n\fé?ﬁlpﬂ%l %)ﬁﬁéﬁgyl qgauﬁ‘ dBEﬁbS{éseéj cyclic alkyl group,

['ken
prefer@biypeertaining @frfﬁr@mdht'eﬁ to S@\@@rwhoraams (Czr-eyelpalkuh) including

cycloprdp ur@ygabaiw |c§é A e&ryllpé’rﬁw c%ﬂahg;f)tvgﬁé
P lkexy nespred k@evf*erein affl 5 s e abave. 5. o,
3Alkokgalkyl, meand ,abdxyt asliaboyé ;ant- alkyl- as abové,- meaning for example,

or 1, 3-hexadienyl, or 1,3,5- hexatrienyl.
methMﬁt@QCom ext of this invention an al kynyl group

deycigatkoxy neears Oegycldaikyh, whenein eycigalbylds as defined above.
t , - i - ]
Cp@lbgllégm mbaRs L%I'cﬁéle Ieﬁgglo\r/r% nétnc%’ %g@gﬁ%snyfwe merz)anlng for
examefe PM@'OPFRF%’HW%W -conprises fromtwo to six carbon

alroe cbﬁﬁa)?oﬁihﬁ’lﬁ%r)tlori @ﬁétd@%ar”lr_gl gtbup Gé§bn§l’é§latrf arBhfatic mono- or
blcycl&q@iﬁrognclic@omgh Eﬂl%yg%&q{ﬁme hremieroa esz ﬁwt%r‘g%?,tructure
Prefetted hteroatoni3-intiute nittogear(N),, eygen §0),\amd sulpghur (8)., 3-,

4PPé?8Frr\$8¥1luondin§ﬂ% Q%g:&é&%%nu?b ff%h% rﬁ/g)’r(lgé 1 ’mc‘fuqle 8{0n§atlc 5- and
6- memb@reg%hefemcy@hcmprpqyﬁ Qroups, mcbgdmg)wrte)(angql@dpﬂ not limited to,

oxazdf?sls%@icﬂgl ﬁméﬁ’cﬂill' ot Kﬁ’élylgﬁ%@-oxaﬂ%fz C:ﬁ %E)Héﬂiﬂ% @91 ,2,5-

ree seven ca
oxad'amlyhap%a-tesasla@mywm'da@m BYTRlYh PV@;@!Y& er%rw thienyl, pyridyl,
pynmRiW'rﬁ‘ﬂl@léziln B@ﬂpmziwgeptw g Al koxy mez;ns O al kyl,
erein as ne QX
Bl B T RS S B ALYl B8N, bt o
limited ta,npdeljzinyl, indolyl, isoindolyl, indazolyl, benzofuranyl, benzo[b]thienyl,
benzimidazolyl, benzoxazolyl, benzothiazolyl, benzo[d]isothiazolyl, purinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl,
pteridinyl, and indenyl.

Pharmaceutically Acceptable Salts
The chemical compound of the invention may be provided in any form suitable

for the intended administration. Suitable forms include pharmaceutically (i.e.
physiologically) acceptable salts, and pre- or prodrug forms of the chemical compound
of the invention.

Examples of pharmaceutically acceptable addition salts include, without
limitation, the non-toxic inorganic and organic acid addition salts such as the hydro-
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met hoxynet hyl . Cycl oal koxy means O-cycl oal kyl, wherein

cycl oal kyl is as defined above. Cycloal kyl al kyl neans
weywbaeisky! as above and al kyl as above, neani PGI/ER2006/061417

exanpl e, cycl opropylnmethyl. ln the context of this

i nvention a heteroaryl group designates an aromatic

cronB. B e o TR, % 4 era. o ek g B,
the fomaate, dla¢ avetateydthedeonate, tyeascddbate tye benzénesuipibnate, the

benzc?zﬂla pttﬂ%rmﬁr%mafér ﬂ'ﬁt?eﬁ@'%?e W@%@WH@% qﬁé%@% é:ﬁ_%,e f?&eagﬂﬂl%r&fe, the

ventl on

glutamates rtlaﬁgb’ppbtesdhemmec thg mairate; thel malongte, dne sxandslate, the
metthdMoHdté”thS%a?ﬂthéPér?@-Qlédlphdn%‘Pé Ggﬁzé/(‘l thé 'ﬂihﬂ?eﬂéﬁé' the sali-

cylateﬁ’% 56%2?)%%@35&%;@@ oﬁ%sé&ﬁﬁ’a ld h@z’r@]rtyate FI SR z -sulphonate,

and tiy like2| Stich $Bitsanay Y. fofredby|protddrey lwellmrfdv\ﬂw;nd described in the
art pyrimdyl, pyridazinyl or pyrazinyl. Preferred

bi cyclic heteroaryl groups of the invention include
f @rth@')aniqlﬂ sychbas oxalic acidj whithtroay notibé iconsigered ploarnydceutically

acce té&bnﬂ@ Latdpnahy! reﬂ? fi ﬁ%‘f@gﬁé @fﬁpé IR &as in
ety ey e s TRLpr pRoEDary

benz enzo
obtalm@g gcql'uqmlggltcmrag@md of t,b\grlnygntlonqandq@ phgqmaceutlcally acceptable

acid ddPsbH gé]{l nyl, ci nnoI i nyl, pht haI azi nyl, quinazolinyl,
B Sichis SRl oSl s sHh s eRBical compoune
of ththemttcﬁi IncmeWﬁHOOFIImMIommk%@Omm_a petassium,dhd daltium, the
magr@Qi 387t WS ponioed i E, 6. BT, el §binRlin, and the
ammariyei salo @nddhe We,_amfcaaplnmnloal campoyund ofithe isveotiopeontaining an
amonk,i%r‘&ﬁpoéuw%aﬁ&ﬁ@s%ﬂé X acce%){ Egcideﬁgﬁﬁﬁ wéll knowp and

arrraceutl tron salts
descqt}ﬁg indie af t hout i mit atl on, the non-toxic inorganic

anﬂth@fcﬁﬁﬁéﬂ cﬂl‘fhlg u@\iéﬁt”thﬁe Sl SAIEN GRN- édi‘rﬁalnln%compounds are

| de br om u »
also HFSTPBISH oS Sratmereiially accemiabie sisaesreirey pBimealts
|ncluddmheaaﬂqtla1m1mts}aﬁs,akherwt:balkyhenam salisitand thieecycloalkylalkyl-onium
salts benzenesul phonate, the benzoate, the cinnamate, the
‘citrate, the enbonate, the enantate, the fumarate, the
gExampiaseof preeogprosug ferms ofcthe ohemieal compauideefitbe invention

mcludeh@xéfﬁblgg%tf %uﬂél‘i\@_ﬁ?ﬁ@%ﬁf &he Enﬁstﬁﬁ&é?ﬁﬁédi'ﬂ %qeqhs invention

ene- onate deri ved

'"°|U%@@B$V"®Wﬁ'ed@¢é’r@o?rﬂﬁp@ re(qﬁ’EV%PéQPHY%t'ZQbFﬁsg"OUPS of the
parenr ¢bfripoahed. Of particaldrinetesttdre comporings insdifigd anatcarboxyl group, a

hydroxyl group, or an amino group. Examples of suitable derivatives are esters or
amides.

The chemical compound of the invention may be provided in dissoluble or
indissoluble forms together with a pharmaceutically acceptable solvent such as water,
ethanol, and the like. Dissoluble forms may also include hydrated forms such as the
monohydrate, the dihydrate, the hemihydrate, the trihydrate, the tetrahydrate, and the
like. In general, the dissoluble forms are considered equivalent to indissoluble forms for
the purposes of this invention.

=30

Steric Isomers
It will be appreciated by those skilled in the art that the compounds of the
present invention may contain one or more chiral centres and that such compounds
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and the like. Such salts may be formed by procedures
wel | known and described in the art. O her acids such
wW@g00oseishc aci d, which may not be consi dered PCT/EP2006/061417
pharmaceutically acceptable,,my be useful in the
preparation of salts useful &s internediates in
' he invention an

may SsindteRt SPreP Sipeit TS i dadienpifitibefy, d¥terebiners and

Cis-transaisphess.of phar maceutical ly acceptable cationic salts

0@ AT Mol AED AN Ifor? [sdihs MUY Alabies!HEfeof including

Vi th mta € SO he 'pot'assi um
racemyg Ingixiuies.t he rragne3| um the zinc, the alumnium the

| Mdihats for e Fégbll\hﬂi%n df'b%tlbﬁﬁh@ﬂnﬁfﬁ kﬁBWnttBGLh%@Eﬂﬂlémn the art

salt, and the Iike em ca

may Behyash 50 WUl hepPRATEnGe 1R AYATa0% MOTKRT SSlid 1o 449 8r; Such
methédd ineludethbse Hls"cUEdebe Qr 0@@1@@8’ s Glhﬂllel' éﬁdJS/ﬂV\ﬂI@d |n

« n .the,cont

Enarlid b R Ral aRlRsodlghie: R Wheg bohiong, MU g c1os).
c@nptlealpaam\aj campoliadsacaru talsoa lbley peepaeed Shdm sptidad;.actlve starting
fyigferred "onium salts" include the alkyl-oniumsalts,

mate i :

e cycl oal kyl -onium salts, and the
cycl oal kyl al kyl -oni um salts. Exanples of pre- or
N-oxi@é®dr ug forns of the chem cal conpound of the

t|on|nlude ex | es. of . sui t abl r odr ugs, of
LR it LS Snverioh A NN RS G Tle S B U defvalvs of a
nitrogen m:pntahtlng sothpburd, eag. NHeentaining hetetr@@yctlc gempobunds capable of

formir it jckfiesrndld ELiPBaPhos AaREI ' orifiPR g rhues. For example

the Nexideoosfyd campoyind corigininga pyrigdyb onay ber theril -axy-pyridined; p3 or -4-yl
deriv nmpl es of suitable derivatives are esters or am des.
e chem cal conpound of the invention nay be provided
i N-@idemp{theccampoungssefdha imentiopfaay bgdreraregqyroxidation of the

corre@étﬂf | ﬁlﬂﬁdg@ﬁ'ﬂaéeflfs{i(r@hgéhee?ﬁ&ﬁ&&lcﬁziﬁ@ agent&idH as hydrogen
i ke 530

dth
peroxfde P Ifie prSeRngeLtl 3, 0lE SUGR PSACA AL SleyBtsd aperature, or
by reattiopdwittt a,peraeid lsach lasdrerbectid deid tim arspitablecsolvdrd, e.g.

dichl Sﬁrem %‘t@rll aﬂgfiaté g? ﬂéth@ qcle'ﬁ?tge&elﬁa& oﬂoﬂﬁnﬁ{a?é?hfbﬁéﬁethane

orns are c éred equ R
with J-ehloraperexyhenzeic agidt his i nvention. Steric |somers

Labelled Compounds
The compounds of the invention may be used in their labelled or unlabelled

form. In the context of this invention the labelled compound has one or more atoms
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. The labelling will allow easy quantitative
detection of said compound.

The labelled compounds of the invention may be useful as diagnostic tools,
radio tracers, or monitoring agents in various diagnostic methods, and for in vivo
receptor imaging.

The labelled isomer of the invention preferably contains at least one
radionuclide as a label. Positron emitting radionuclides are all candidates for usage. In
the context of this invention the radionuclide is preferably selected from ?H (deuterium),
3H (tritium), ©C, ™C, "1, ', '3, and "®F.

The physical method for detecting the labelled isomer of the present invention
may be selected from Position Emission Tomography (PET), Single Photon Imaging
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It will be appreciated by those skilled in the art
that the conpounds of the present invention nay
W@ 0vbad880dne or nore chiral centres and that SRECHEP2006/061417
conmpoundsmay exi st in different stereoisoneric fornms -
i ncludi ng enantioners, diast®ereoners and

Comitgid PERHB AN o o S a0kl BErorHiGe Py FseeBH(URS).
Magnetiz Resesancé/frnhgidg (MRI),tdred Compluied Axial XFraypfomegraphy (CAT), or

| wn to those skilled in the art may be
°°mbb’§§§ﬁgzﬁ%fé§mﬂn be apparent to the average worker

skilled in the art. Such met hods include those

Meth8ds Of Frépabation Jaques, A Collet, and S. Wlen in
"Enanti oners, Racerratfgs, and Resol uti ons" hn Wle
ds pydhe

" J J .
anbe ShRMICHLHMROUR invention may b%EfQR?éeg aneétlonal
methédsforlchentical Byatrshy] efd. anoswtieseribedchittie wirkingiexamples. The
.materials oxides In the.context of thlSl.nantlon
Start'%mt%%'aéor?}'@sipgﬂ%%ssssﬁ?ssszﬁ‘a%"hfiﬁ RrgSeQARglicgtion are known or
may neadilypbe preparediby canveatipoalmiethedg .frafm comnaéncially available
chemk%ﬁse..rocyd i ¢ conpounds capable of form ng such

oxi des, and con})oun_ds hol di ng one or nore am no
gAlsgpane enpesager the inMentierosan be sonyedeshinanether compound of

the inoenﬂicliﬂ 0siRg c%tnpéﬁﬂicﬂﬁl rﬁ&go@@. %hfhl- oxy-pyriddi n%Z, h-3 or

-4- erivative. oxi.des o e, conpoun 0 e

i ﬁbéﬁ{‘gow%?s the ERGtieRs Peserberhhersn H’faYtStP?e'SOIated by
conventiohakteehdiqugse.igt by @xtraetien, (csystgllisation \distillatiom,| chromatography,
ofc oxi di zi ng agent such as hydrogen peroxide in the

" presence of an acid such as acetic acid at an el evated

t Ehe eoatpouads of this inveatiohonayexist in wsoheited saovellas in solvated
formsR_ﬁirth‘Pﬁéhﬁa ti‘éall?aéﬁﬁléﬁl@@o‘i’véﬂé Y684 aﬁ%Yéier ethanol and the like. In
di chl or onet hane,” et acetate or net %/ acdetate, or
genersa), thasghvaiesd faras areaonsidered gauivalgnt fp the unsolvated forms for the

purpoges loff &g RffepipRenzoi ¢ aci d. Label | ed Conmpounds The
conpounds of the invention may be used in their

| abel  ed or unlabelled form In the context of this
BiologicalActivity he | abel | ed conpound has one or nore atons

GRESeR Br e oA, B8pde 3 AEchisTRE e AR ecpptor
complexuihey may hedtesiedrfar iheir abitifeta bind to thegGMBAL racenior eemsplex,
includiitpepddif dubinfigiReééron of said conpound.

The compounds of the present invention, being ligands for the benzodiazepine
binding site on GABAA receptors, are therefore of use in the treatment and/or prevention
of a variety of disorders of the central nervous system. Thus in further aspect, the
compounds of the invention are considered useful for the treatment, prevention or
alleviation of a disease, disorder or condition responsive to modulation of the GABAA
receptor complex in the central nervous system.

In a special embodiment, the compounds of the invention are considered useful
for the treatment, prevention or alleviation of
° anxiety disorders, such as panic disorder with or without agoraphobia,

agoraphobia without history of panic disorder, animal and other phobias

including social phobias, obsessive-compulsive disorder, and generalized or
substance-induced anxiety disorder;

° stress disorders including post-traumatic and acute stress disorder;

° sleep disorders;

° memory disorder;



10

15

20

25

30

35

The | abel | ed conpounds of the invention may be useful
as diagnostic tools, radio tracers, or nonitoring
wW@o®@ntesspin vari ous di agnostic met hods, and f orPCTERIN@061417

receptor imaging. The IabeIISd i somer of the invention
preferably contains at |east“one radionuclide as a
| abel . Positron emtting radionuclides are al

¢ cARUC§EPes for usage. In the context of this invention

. t envulsive disorders, fos gxaaipte apllgpse seizuess, icoawul8ians, or febrile

( ] , 'Eh#-”ti um, 13C, 14C, 131 1, 1251,

1 Wﬂ'bﬁﬁ e physical nethod for detecting the
. | B@rRINgd i soner of the present invention nay be
. Sﬁ{o%gt(ﬁgo,ﬁbpgn POSI tion Em ssion Tonmography (PET),

R R O SECD i
T%mn@h@ djorede pressirdisordéed td ety tHie distrd et bhﬁolaiédlsor?er,
r at on ods o
PR TN Bialat 1 B SReraRrs, A SvEBUR R dSAHeES
o np§ydhetip digoaders, ncluding sahizoplateniest hods f or cheni cal

Ki
. SM@H&%génqﬁtlgn atrgﬁﬁffrgrﬂs(‘{eg @r;alijléc e h\QD[)rloggsses
. d@%@mti%@eﬂqﬁ hwp@r@ﬁtwﬂumscuggmu cat i on are known or may

o r aidi dnd ﬁ@m@éﬁw ac feputRicipial et hods from
commer ci al aval em cals. Al so one c

. CRBI iieydins B %ee@ﬁgm (EipAnt oIBPS BRI Iaf emesis

t imeluced eytochematherapyapnadiatioonal nmet hods. The end

+ PRSI pst ot R v oG ", ™ ¢

. eeamrm:dnsordersmcém@ng iaparéxim nediasai dridibulonia nervosa
. ngf | QIR P dro ﬁ?é: The conpounds of this invention

exi st 1n°unsolvated as well as in solvated forms
* \/\P?Waﬁgﬂ\%f%cglﬁlei”(‘iﬁﬂl Reufalgidit abl e sol vents such as

. V\ﬁm%bbe spddaner s@é@hdtvee i I¥g abpl@@@péﬁ’éntst he sol vated

o Bl of ﬁ@b%a%%ggﬁg%brvaéﬁéﬁqwxnﬁcw hlsRhe wiperaval,

o Acdagmtl\te/d@ordmsm:acmés Alrheimeesdiseaserandapabl e of

* ?g(grtélggélf or ettnﬁei P ’Ihlret%?’etfélﬁﬁl ﬁgnFLe?heTgiéAga?/eggpt or

e  chmplusx,

disorders of circadian rhythm, e.g. in subjects suffering from the effects of jet lag
or shift work.

Preferably the compounds of the invention are considered useful for the
treatment, prevention or alleviation of anxiety disorders, such as panic disorder with or
without agoraphobia, agoraphobia without history of panic disorder, animal and other
phobias including social phobias, obsessive-compulsive disorder, and generalized or
substance-induced anxiety disorder;

Further, the compounds of the invention may be useful as radioligands in
assays for detecting compounds capable of binding to the human GABAx receptor.

It is at present contemplated that a suitable dosage of the active pharmaceutical
ingredient (API) is within the range of from about 0.1 to about 1000 mg API per day,
more preferred of from about 10 to about 500 mg API per day, most preferred of from
about 30 to about 100 mg API per day, dependent, however, upon the exact mode of
administration, the form in which it is administered, the indication considered, the
subject and in particular the body weight of the subject involved, and further the
preference and experience of the physician or veterinarian in charge.
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i ncludi ng specific subunits thereof. The conpounds of
the present invention, being |igands for the
whemsaoksar epi ne bi nding site on GABAA recept or BCT/EP06/061417
therefore of use in the tregtnent and/or prevention of
a variety of disorders of t d central nervous system
i n, further aspect ounsof thel

AP ETerRd canngR e e inyeing STBR:A hieigica) AEyu e Fhi-
microaidiavared microniolar rdnge aise, of dicsw bélnw orto @bodt 100 pM

responsive to nodul ati on of the GABAA receptor conplex

in the central nervous system In a speci al
Pharmageutigah€ompasitionfounds of the invention are

c Fféh&lﬁéﬁgsb&%ft% ufv%htléﬁ' %r&hé‘@é ABWI; pfﬁ?ﬁé@@ﬁt‘l&ﬁ cBMpositions

evi ation | sorde pani c
Compﬂﬁ'é‘Serﬁ}erﬁPQWCé‘HYﬁﬁ?ﬁ a’QSHPfa%f{fgﬁl e"’él r%ﬁ?ﬁ%"&i’ of the
inventom.hout hi story of panic disorder, aninmal and other

phabi as i ncl udi ng soc hobi a bsessi conmpul s
Blec ehertica samepdfc BL IR Pkt BRI Th TR ERVRaY bey
administecedi i the form e $halrasw cemical compaiund, ib ésspreferseatria mntroduce the

activés‘iﬂgr@cgéﬂﬁte oéfiér‘?zﬂ@ A7 FEIRT ¢ of ﬂ'\gﬁglog éagg%ﬁé?tab@%{ Yn a

COﬂVU S exa
pharr@@ﬁetélsaycoram%mreiogaiw\mﬂ@paﬁ9r regrefadjuyands, eXC'PlentS carrlers

buf‘fel%oairﬁ’érﬁé Oéﬁ?d/bf‘oﬁmlé'r |cd§l%'fhary 'Bh@hﬂb&@utlcdﬂﬁgﬁlllﬂhééJ rders;
ress ve or ol ar disord

pgﬁ egp @egbl 8 |opéggylpgﬁpﬁg§pggeutlcal compositions
compdsnngethe ichentical @otgyoundycsfithy mventioa porde phalmace utically acceptable

sait of WG PataR Belns? il or b ere pERNEGSRRLY eentabie
carriersyangdlioptjonallyi, ptherteertapeutio andtod pgepldadcticongeadigntagknown and
used Lr{ N eI B éérrlgﬂggﬁg]s?be “é&é{‘?iéblgﬂlrpﬁ@s‘én"se of belng compatible

eract|V|t nocl cept i 0.
with thé @ihssdnaredionss AT thedeeBnlation aad aethpravidite thelEeeigient thereof.

aPHaﬁﬂécbéUh@éﬂdUanc%ﬁbﬁ*s%f thdlinPértiontbi beaREse Suitabit e dral, rectal,
broncRPél nasgP puﬁrﬁc?rpe}f toplcafa(jnc?udlng buccal and sub-lingual), transdermal, vaginal
or parenteral (including cutaneous, subcutaneous, intramuscular, intraperitoneal,
intravenous, intraarterial, intracerebral, intraocular injection or infusion) administration, or
those in a form suitable for administration by inhalation or insufflation, including powders
and liquid aerosol administration, or by sustained release systems. Suitable examples of
sustained release systems include semipermeable matrices of solid hydrophobic
polymers containing the compound of the invention, which matrices may be in form of
shaped articles, e.g. films or microcapsules.

The chemical compound of the invention, together with a conventional adjuvant,
carrier, or diluent, may thus be placed into the form of pharmaceutical compositions and
unit dosages thereof. Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liquids, in particular aqueous or non-aqueous solutions,
suspensions, emulsions, elixirs, and capsules filled with the same, all for oral use,
suppositories for rectal administration, and sterile injectable solutions for parenteral use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed.
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notion sickness, post-operative nausea and vom ti ng;

eati ng disorders including anorexia nervosa and
wheoevssoner vosa; prenenstrual syndrone; neuPGl/gPa06/061417

e.g. trigem nal neuralgia; scl e spasm or

spasticity, e.g. in parapl edgg patients; the effects

o DR GRS coaaiind PLpeGReTyAMenion Ea be HBRBIRTEY ina wide
variety lofaem and pacenterai ddmsage fosnsdbwil, besobbvidues torthase skitedvin;the art

that tﬁé @ﬂb\}vtﬁ? ?pé BAY Fa r?I rlgé,?z%safﬁeq&l#/g %W%Pﬂenf Bither a

ering ects O
chemml mmmnd ofnheﬂr@mbo@ or a@r@mwﬁ@g"bacqepéablﬁsehpf aghemical

compgﬁﬁdgpmllﬁi\%rﬁ,gnuseful for the treatnment, prevention or
| evi ation of anxi e;% di sorders such as '

ni ¢
dF%ﬁ"’@B?”W pharacgufisa) compasitiops fioma CQ@H}“%E gempgqund of the
preseWc inhéntior pﬁéﬁﬁdc@ﬁlcﬂm&edtm G&iersocdmive ettt salidor liquid. Solid

form datefiins Ml it dithdts, Bhigh) Bits Ban ke AT SR MreS, and

dispensibie goanules-ér sdlidrcarmidrecandoepongrdismofe sutestamoesrwiiom megyalso act

as dllﬁ&tgﬁgvghrlﬁiag%%oéc?@@ s, nGbr?c%ﬁ?%%u%Bén&i‘ﬁ%%gﬂggbmders

Presef\@é'lé% dablet @'Siniegiﬁt'rlﬂ GRS, Qf @ enparsviating material.

S &Mé?sdtﬂé%ﬁ'lé?ﬁs h'?ﬁe@fdl\h&@d BOR, W%'lﬁa|mlxture with the finely
dIVIdelp%edl ent Pl) is within the range of from about 0.1

¥e GPMPe 9" APl per day, nore preferred of from
alpotablels) the aetluwctorﬁWem isAixedewvitrdihg, canierthaingf the nedessary

bindin%&‘égrﬁg@] ﬁbﬁiﬂ%&é&g&so@lggﬁt@égygg@g@% E@é 8[?5’% and size desired.
allhe powdees anshiablete pefenablyrcanitin firom fivesorienitaabout saventy
percehl'6f thB%bg\?é bﬁrﬂpgﬁ’@@ %B%c&gﬁ&s%@h?ﬁne@% erbona’ﬁ magnesium

particu ect 1 nvo

Stearqﬁﬁdtaf% PUGRTy |QCF9§epP@$t@r Qﬁzsfélnaﬂarc‘ék gelatinnicagasantt @ethylce"ulose
sodluﬁi‘béibé)kﬁﬁletﬁ IcHIRIGSd, aaéwaﬁeltu %ﬁf&%oaftﬁft@? r&dl the like. The term

‘orep§ialBRS Higfued Binbiibe Tt AtralAdhn s e acle ety
encagsuatingehaterial ambmproiﬂmg”a/baﬁlﬂe rmalaloh itiebictive component, with
or wﬂﬁ%ﬁ@%ﬁ%%& qg%u}rgyﬁﬂ(}é;cf '8{5 c%?r%?c\k/hfch %s {H?%Efﬁ”éakg&lé)cfo%v\hﬂ?ﬁ Similarly,

armaceu onpost ti ons comnp ﬁls
cachettmandm@ngeaarqnn@mgdtTatde’rarrmmderéf capselleawe cedchets, and

lozen§&STBAY BE u8kd B8 Rolid forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glyceride or cocoa butter, is first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten homogenous mixture is then poured
into convenient sized moulds, allowed to cool, and thereby to solidify.

Compositions suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active
ingredient such carriers as are known in the art to be appropriate.

Liquid preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injection liquid
preparations can be formulated as solutions in aqueous polyethylene glycol solution.

The chemical compound according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions, solutions, or emulsions in oily or
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i nvention. Wile a chem cal conpound of the invention
for use in therapy may be adm nistered in the form of
W@ b@onesrochem cal conpound, it is preferred toPCT/EP2006/061417
i ntroduce the active ingredi optionally in the
formof a physi ol ogical ly aéSept able salt, in a

aquedl \TSES, andiinay, AEHAR fonaieliaf §ooms slich e UlEp SRR Sabilsing
and/oadigpersirgg a@entaLNtennmNjelyp treer activelingredientmalyl besini pasvder form,

Obtalr‘%,](ﬂ;}?éﬁéﬁ | 4 a%%ggéf@éﬁl? SBH&FOII %EPHR&%&%&? %tcﬂutlon for

constlétdmpmﬂda Stitabie vehleene;ga ﬁterldﬁ, pa{rqgem-fm watarchefpre use.
aAﬁ 6@6@&&ut&ﬁistsdﬂébfé%# éﬁ%ﬁ U§@ chh'Be %‘Péparé@ %?td‘h%bl\)ﬁﬂd {he active

Qr nore phar paceut | acc e cafriers
Compeﬁ?"tdfh watsr, arg’[ JAding g 9‘? P@”&?u E'PM?Urﬁr %tﬁhlj?'aeﬁ"é th'Cken'ng
agentsmdébn@mxs known and used in the art. The carri er(s)

Whiteg s GPRERORR shlaE i SFa e e REOERAERyE e fnely
divideldaaatie lcomponért inevatei with visbeussmateriah auch@sutatural or synthetic
gums e g‘fétﬁméell‘a sbf‘g dlﬂ%e(grq)&@n@cﬁ IpﬁluflJ e aﬁﬂ‘\'ei' QMII‘RnPwn

onchia nasa p
SUSPWHIQ%QQM@ buccal and sub-lingual), transdermal,

VA%ﬂﬁd:lu@éd BRY Solg6mh pfé;i%%ﬁtﬁisn G\téﬁﬂe@rfépéénversmn shortly before

aneous, |ntr SCuU rlton
use 1 i AT BPATAIBS T s BminisAHar Sty G Tofps inslugle.golutions,
suspensjons] aad emulsiorisi i additionl to thiesdotiaé componentt Suechereparations may

_ ) i Hor o cor .
compfig¥ BBt Tetop Sy sBHES Blfis oBhklal bl By Geners,
dispeanisy thickemers) isolubilizing agentsianddhe dkease syst ens.
Stp t%gkﬁl 8 IH?étFa’iuonto ﬁ#@%ﬁa@ﬁﬁig i g?éﬁuﬁé% ;S&fdcﬁ&ﬁ tH8 fvention
sem rnea e matri ces sol | ro
may Q%fmraumt%as ﬁ@tra@rr\tﬁo@rﬁarf@fortlwm%%m aéliansqﬁma{ patch Ointments
and cfgdnfs AR, mabxbmpw bfa%muﬂéteahlﬁﬂﬁ@h aqtt;eoﬂse@r ouz base Miththe

adaitc oElEDlE P Baaner o RoAHeE LOUHE My i, Brmulated with an
aqueawues oriaily base aridlwil it genexgl alsmeomtalrmrm:@rdnord emulsifyihg ragents

st g SR PGB AR A8 o olourng
agentgabl ets. filled capsul es, powder and pel | et forns, and

| CGH'lp@)%ntlohg shRdBlé fot! t@ﬁlcé‘l%b‘?\‘ﬂH%trﬁﬁoﬁ‘ Athe hHGiRH $nclude lozenges

tions, suspensi enmul sions, elixirs,

compe%tag ine.acive 304t 0 2 flaydused bage. usually SHCTBRaANG 3 @@ac'a or
tragacantR, Qastites esmpriing ﬁ@@dtuvédrigrad@hf mtanomertmde sLél bk gelatin and
ectabl e sol utions eral use.

aivoetii St alots 85 Stapoud alEWERHSt frrbiSiea s Agjypingredient in a
suitabidiqued cami@y. conpri se conventional ingredients in

Zg?%@@ﬁé 8P &lisgdneAG e BBplicd difacy t84He Yulal 85y Hy°&stventional
means, for example with a dropper, pipette or spray. The compositions may be provided
in single or multi-dose form.

Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is provided in a pressurised pack with a
suitable propellant such as a chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon
dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlled by provision of a metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose,
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conmpounds or principles, and such unit dosage forns

may contain any suitable effective anount of the
w@eaobitesspingr edi ent comensurate with the i nt enPEEB206/§61417

dosage range to be enpl oyed.,The chem cal conpound of

t he present invention can bd%admi ni stered in a wide

starct) Slardh B iatisS sHBE es BRHTRUE Py nelE SeliBREEnd poyinyloyrroidone
(PVPY. @dnveniegtlyltrequmwvderroasrierawill fovmpa geldn tlees nasal cavity. idbe powder
compBQ%’r? ﬂﬁ}tbe Sﬂe&?ﬁtred% GhE ﬁbgé‘i‘orgrffap gg%p%fintcggﬁﬂl% 8Pf;ér‘miges of,

al'ly ‘acce
eg., gﬁbatpb@n blisier pagksifione mhlqbﬂhe Powder 8yt bengdministered by means of an

inhaldPhar maceut i cal conpositions froma chenical conpound

of the present inv har maceutically acc
c 4y arapasitions 'B’@"Q?é ?@radmnf%ératwn fq g,rasm%@rydrchrnﬁgu&ng
intranBs#l Fb@hﬁidsﬂbﬁs} thelcethaoaaadi genérally Bage al@rﬂdllspartlcle size for

exama@aqﬁh%grdeﬁ\ ggﬁ%%m@glﬁ hesy ggﬁ geda(gﬁtge apzes ' Be o'bFalned by means
knows irbkheaart; éar axamypiie bgynlalrosuza’ﬂon as diluents, fI avouri ng

b%’rs% s?r%“&&rh deiiohs édé?ft%cf §e ststaiied {efé%sé‘%?fﬂesactlve

preser |ves egra Ing agent
Ingredjentdnaaehesﬁmhomd ng naterial . In powders the carrier

| $hé F\bﬂﬁébé&'ibéil ﬁ@ﬁar‘éﬂbhgaré"&bfé?abl in Un@dﬁké’déifoﬁnﬁﬁ Ihrbuch form,
t he |ne act) ve co%“%qnen In tahlets,

the preparafian is, \éﬁ? ’EO KDY dases ARG 3pArORFa ﬁ&b’?ﬂf&'qstfg the active
componersts The unit dosageformpean ey a ipackagddatreparatiopothtipackagend
contalfiiP RSBl 4llrtils BLARPaRIRN: pich #5Radfipa Sty Yoiidutes, and
powdaisjnviaieoramnpoples.cliso, e unitelosage farmcearpbe ad:apSulet tabled, cachet,
or Ioz&ﬁ?é |t§‘élf5 oF‘ft %aﬁ%%”cﬁé 'abB?’cgf‘lt | nﬁ@rﬁﬁ r myeﬁ'tﬁ@ilhep%’cﬂéﬁed form.

extrin’ sta

o bablels 0T gansylasior Rral A ipistalion apddiduidsdon itravenous

admuﬁgmmwam bwhmﬁldusl |ﬁﬁféiorﬁaﬂte0;y¥emi+éd B@rnwgutuowcoa
e .ter

¢

Phuefer.afls prdechniGien Rr soiaioh ARG pariidtalidy may be found in
the Iatecsmdum ofi Rémingtends Pharmageutidat Scidncas (Maack &ublishing Co.,
Easto‘ﬁrﬂ\)d' ng a capsule in which the active conponent,

or wthout carriers, is surrounded by a carrier,
WA therapeu’ucajy effactivesdasieanefar tavihath amouniphactixelingredient, which

amehG t rﬂé%?%ﬁﬂﬁéﬁ Tﬂ&%h{flﬁfé effT &ndl: tgﬂ@?f}fj%roé EDs, and

ets ozenges can

Sul es, , cacC
LDso, G3i% ke @%ﬂeﬁ@'r@g.w a0ard PhaFRRCQIRMIER REpRaElurem In Galjcultures or
experﬁﬁ@rﬁararnmaw Thedlose rratﬁsbemebﬂmmbéumammxucseﬁdu@s the

theraifadicihdiarind Macbereradelis b6 e dn b haslcal
comphbsitioneexvbiting larpe therapeudic ibgexssi are ipneferrétde nol t en

hPAB YR8 YaInTThistdted rhstidiBuRRMSE Barefully adjusted to the age, weight
and condition of the individual being treated, as well as the route of administration,
dosage form and regimen, and the result desired, and the exact dosage should of
course be determined by the practitioner.

The actual dosage depends on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
compositions containing of from about 0.1 to about 500 mg of active ingredient per
individual dose, preferably of from about 1 to about 100 mg, most preferred of from
about 1 to about 10 mg, are suitable for therapeutic treatments.
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into conveni ent sized noulds, allowed to cool, and
thereby to solidify. Conpositions suitable for vagi nal
W@eivenossor at i on may be presented as pessaries, PEEREPMNG)61417
creans, gels, pastes, foans_qor sprays containing in
addition to the active ingré i ent such carriers as are

o7 B8 %clive bbtednt iy B Aanirosteret Guane & teieraldaes per day. A
satlsfadnrysremﬁ cahpin esrdaip lirstaneds; bewbtanbdrat ar dgsdgeras low as 0.1

naaft SRl RN 8T bR bEncb RS sl RRTHAY considered
to be aqg@bué npgi g 6vhgna:he0 grg/keip.-& dPrefared rang@smeriﬁmabout 0.1
ug/kgqe%%ﬂdoaﬁgmggqu W Carid ok S5t 'gm( () bBBufT’POO H’g‘jgi‘ég/day p.o.

fornul ated par ent er al adn1n|st ation
injection, for exanple bolus injection or contlnuous

Methbdéldflmfe)rapyd may be present ed in unit dose formin

ﬁ(a)ﬁclﬂﬁﬁf ?$ r%cé&lge hﬁ%pﬁ%( 1 n@eaﬁ A na%t'hgé gglathe tr@gtrlﬁsén? prevention
or allepnamm ofza diseasd loe acdisprder b arcondiipntafleeliving Bnintalbodysincluding

a humatp kil R/ﬂﬂéﬁ H%agé%%hfé? c8hgfﬁBH'|$ H%’b%ﬁ\%f\‘/eocb'rﬁoé’ﬁléﬁé’r%fjﬁ\e

GAB&M@@snmrr@mm%m tmﬁq@raénan@usay§msambwag@rmgthod comprises

admll’ﬁéﬁaﬁhﬁ% isVigh ¥ IIVHQfal"ﬁﬁ{dl‘bgdy NAERAIrR A hifarbth hée@ﬂY@'@éf an
ic isolation of sterile solid

t se
offecty® AongL ProBlGALRORPBING T 118 (aNTen-* const |t uti on
wittidhatpresehbobrterrphatet ehatesuitabie dosdge, ranges@e@ Of T #1000

o4 B 525 sy BRI b A<p 8RR 1 S bud il

depemndentzsarsuah dpanl thengxactimade of admaistration, forav muwbich
admurﬁét%?éd 'tﬁé r}%ué‘é{%ﬁ t'%\n%f?or h it ﬁ-fé%tirﬁrms%r‘at@ﬁ% Hg-éctgﬁq tHePsbject

S|1 ONS Sul

'nV0|V&id$'é’r @iertg?%\@elghh@f theupiert invalved, @anddhpbaethe praference and

experi§Hcel ofthé iphysigRmUs VElémiiaritn in &s natural or
synthetic guns, resins, nethylcellul ose, sodium

car boxynet hyl cel | ul ose, or other well known suspendi ng
agents. Also included are solid form preparations,

i ntended for conversion shortly before use to |iquid
form preparations for or%m stration. Such liquid
forms include solutions ons, and enul si ons.
In addition to the active conponent such preparations

Wgﬁ'hbﬁfi‘s fmﬁlrfé?ﬂr&%& el \ﬁ"fﬁpt%fér n%atg thé ?&fo@vlng examples, which

ers arti nat ur a
are nQil l@lﬁ@ﬁ%@i’ﬁ ke in anyway émitingdeithe seona ﬂfgthagyﬂnyon andlaimed.
i ke. For topical administration to the epl derm s the

che conpound, of the ipvention ) nul at ed
Genegal: NI TBREIATS MYPNRKAIL PTG RAGHHS GLINIET el TP performed
undemaitrogen @ndtimanhgdrous solvents. Magnesium sulphate or sodium sulphate
was used as drying agent in the workup-procedures and solvents were evaporated
under reduced pressure.



and creans may, for exanple, be fornmulated with an
aqueous or oily base wth the addition of suitable
W@ booskessping and/ or gelling agents. Lotions nmayP@BEEP2006/061417
fornul ated with an aqueous qhooily base and will in
general al so contain one or re emul sifying agents,
S aﬁilising agents, dispersing agents, suspendi ng
Exarr%pa% ts, thickening agents, or colouring agents.
Conpositions suitable for topical adm nistration in
the nouth include | ozenges conp® sing the active agent
Oinaflavoured ba usual l'y SHERQsE M@, acacia or
tragac,:\l%nt h; pasti 2es conpri sing active ingredient
HO "heri base
ggj]gse and @ca
activeé i ngr@;ﬁnt in a suitable Ii qU|
Sol utions or spensi ons are appl iNgd-#
nasal cavity by conventional nea s for exanple with a
dropper, pipette or spray. The conp03|t| ons may be
3-Nitrp|=4}ﬂ3-midzolfﬂ-;li-pfmrgllammmwenzom)aadf orm Adni nistration

. ' | i

s To a kuliifol S90FA ke iR (00, A6l F X Bo,S0P (s0m)
was gdegdetifleeno-3-gitpbenzaisdagieh (15.0get3(mmadl Thadrswitant naixture was
si rreds a't bet Bver ﬁ.gﬁ{ ITHE e ré’éct@n“c!?ik@rv@éé S PERICBaR wtsGand the

solid Wb P ane T ERSRS Wi Wate Sal B he ai5iq afierdbe desired

produci(2B6gdB3%).de, or ot her suitable gas. The aerosol nmay
conveniently also contain a surfactant such as
| ecithin. The dose of drug may be controlled by
3-Nitrpr6(3-bramopfieny/anino) benzoit aeid Al ternatively the active
. I g
This Wé@\/\g?érﬂa‘?éé %ngﬁ)?ot]?lgﬁ&% 4&@%%% hﬁo Pfeﬂ%gbgglé‘gﬁ% g& t|>rrc]>mé>anlllne.
smtabl e powder base such as | actose, st arch starch
derlvatlves such as hydroxypropyl net hyl ceIIquse and
-- Nl pyrrol i done (HVR oMPeni ently the powder
er wl |pdpem@a gel i e nasal cavity. The
poe NHCOonpestt-en-nay be p it ed i n unit dose form
npl e in capsules or carghidges of, e.g.,
or blister packs fro ich the powder may be
RS ered by neans of er. In conpositions
\ntended for adm nistratiNopn/to the respiratory tract,
I'nCl udi ng i ntranasal conpositions, the compound wil |
15 [3- Nitge|4€(Ba‘hia;ohﬁ%pbesﬂakﬂincp)amhérqﬂ]anethmol or exanpl e of

The atb'a% gfrﬁtéﬁt‘%v dl%&l(/@@% Qﬁ%&éﬁs T‘ﬂf-eﬂ %nﬂ?mé ﬁ‘t?o(g?nzﬁpwosphere.
The sgyjtpnd/y@sngq?déq 0 C and a 1M solution of borane-'l"HF complex in THF
(132ml) was added dropwise with stirring. After the addition, the reaction mixture was
left with stirring at ambient temperature over night. The solvent was removed in vacuo

20 and the residue was partitioned between water and dichloromethane. The organic
layer was dried over magnesium sulfate and evaporated to dryness to leave the
desired product (23.3g, 77%).

and nout hwashes cofprising the

10

[3-Nitro-4-(3-bromophenylamino)phenyllmethanol
25 This was prepared analogously from 3-nitro-4-(3-bromophenylamino)benzoic acid.
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When desired, conpositions adapted to give sustained

rel ease of the active ingredient nay be enpl oyed. The
wEb@siresseut i cal preparations are preferably i nPCREP2006/061417

dosage fornms. In such form ,the preparation is

subdi vided into unit doses d ntai ni ng appropri ate

guant inbp es of the actjve egnmenent. The unit dosage
/WCan be a packaﬁ'gd ration, the package

cort aiNai ng \diaCet € quan ap of preparation, such as
packaded tablets’ capsules, dnd powders in vials or
arrpo 5. Also, the unit do e form can be a capsul e,
cachet, or |ozemnge el f, or it can be the
<T9ropr| ate nunber of y! of these i n packaged form

abl ets or capsules for ofal administration and
[3-Aminord-(@sthiazol-Crylipheaptantinadphendf-methanmol and cont i nuous

F
To a (L4 B AR BHE 7P 33 A1t bl A Foom) anc
ethanbé(&QmiWaSraddeei hygdrazine éwdfaterm oml, F?érﬁmrgobrand a catalytlc amount
of Raﬁ’@ HBR%PW{HeCrNxtLﬁ‘é'\ﬁ §ﬁrr§t?/%taéﬁ1 éﬂglc’oﬁﬁltlﬁ s%%r n@?ﬁtaﬁa then

her apeut| ca ctiv ose re ers

flltereg "L‘PMQ @e 'Eﬁ:tﬂ\?ef"trﬁ@r‘@!% EMaporAed i0 dnYPrFD Fch?ﬁg"dt ﬂi‘@ deswed

produgy 8§E86%).condi tion. Therapeutic efficacy and
tO)(;ﬁlty eo)g ED50 and LD50 , may be determ ned by

st andard phar macol ogi cal procedures in cell cultures

[3-Anﬁmo-dx@ebﬂonmnfwlnﬂwnbina);ztwen7!]medmlr atio between
This LREEAREHLY Sodtdel O o 0L IR BBRaRRIRHeA

methamely maceut i cal conposi tions exhibiting |arge
therapeutic indexes are preferred. The dose

ad Nindif er ed nust of senpe carefully adjusted to
HO ge wei ght ant m of the individual being
ed, as wel | asthe outve of adm ni stration,

dosag foﬁﬁ%ﬁdHTegl men, andi{he result desired, and
t he t dosage shoul d of se be determ ned by the

0‘*4

oner. The actualy e depends on the nature
ﬂmr severity of the disgase being treated, and is
r$hin the discretion of“the physician, and may be

[1-(3-YPleizBH25) phbhyRrHRBo M aititfa 4P Sa8Embhddef Particul ar

Cl rcumns to produce the_de

To a sqlutiepelihecabavedgrodudidiavs: 53 tmmely ne,ﬁgvéqups THF (100m|) was

added ﬁi&tﬁﬂﬁrﬂw&rﬁé’cétﬁ 8&?@@%@1@2@3@ a EQ!EME:' drheuvst of p-toluenesulfonlc
0.a

acid. T3 laRd sBluibh RS Btan SsebR 167 B BRs Thelnehhb LBivent
was rebowved in vacadolie E3luepwaspattitionetidetwden aglieons sodium
carbonate and a mixture of ethyl acetate and methanol. The organic layer was dried
over sodium sulfate and concentrated in vacuo. Column chromatografic work-up of the
concentrate on silica gel, eluting with a mixture of dichloromethane and methanol

afforded the desired product (6.5g, 40%).

[1-(3-Bromophenyl)-1H-benzimidazol-5-ylJmethanol
This was prepared analogously from [3-Amino-4-(3-bromophenylamino)phenyl]-
methanol.
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about 1 to about 10 ng, are suitable for therapeutic
treatnents. The active ingredient may be adm ni stered

WO pooonesser several doses per day. A satisfact oOPGI/ERXN06/061417
can, in certain instances, q obt ai ned at a dosage as
lowas 0.1 ng/kg i.v. and 1 gg/kg p.o. The upper limt
of the dosage range is presently onS|dered to be

\}O ng/ kg i.v. and 100 ng/ kg : Qr red

r are fromabgut 0.1 ng/k O\)rg/kg/day
i.v., \and fro t Prraydeey t g mi/ kg/ day
p. O. odis hexapy—n—anot her aspect t
i nven providesy\a nethod for the treatne
pr

orN@ancondition of a living animal body, 4ntluding a
hunman, whi ch di sease, disorder or conditren is

2-[1- (Qeﬁrngibzlzltg/.ﬁ;ﬁeﬂ@dmﬁé am%ai&rﬁs-@fe%rﬁﬁ IéU1 3-dione

ent ra ner vous

To afh‘ﬁ???@@ lecompituresaf the abeve PRV (P9 gdH rampl)vph@aam'qﬁaﬁ 79,
25.4nael) anurtﬁbudmylph@sﬂmn@m amhydffﬁl@siTHFB(ﬁGOfnl)iWagfaﬁﬂéﬂl ve

dieth g2 arBiTlaf Bad s LML drooRisd. win' HYTH, %4 14 i Stiring

was canéinOed fara0LGMD whdreafierine stdvdnt, waw&ﬁﬁm/ed inlviaguanthe residue

was tﬁﬁ‘]'rét\ég vﬁpgeﬁpgéét ld Hné)’ﬂ}eﬁ%%uﬂbhﬂt br%@;’f‘étéj\ﬁrbﬂlltered off, washed

as usua
with e&hwhaﬂeﬁte andgiied larthe iair teHeave Kendesiredareduct; (5g, 81%).

i ndication toward which the admnistration is

2-[1-(H1erogTabp ety AT AT AId bR b apigt LAt ang.

This aasgrepace araldgeush fireirci1a(3-ronvsphenyl i Hetverzimidzzo6-
yl]meﬁﬁﬁ LES The invention is further illustrated with
‘'ence to the follow ng exanples, which are not

intended to be in any way limting to the scope of the

2-{1 [HW%WP eﬁ} ?H‘Fé%zoﬁ%%%a 5?/1?"9%17{/@3%%:';&87&-1' $yng g

ai'r sensi reagents or In wer e perfornmed
This wag prepared @gawganalyu fFP@ﬂth@onQ%PO@HY'H Hm@mmwol S-yl]-
ethandll! phate or sodi um sul phate was used as drying agent

in the workup-procedures and sol vents were evapor at ed

qunder reduced pressure. Exanple 1

-Ntr-4(3th|azol 2- yi| poheny mno)benzmc acid To
o:} of 3-thiazol - 2 yl n}l am ne (14. 0g,
S anhydgpug JNVP (50 s added

3-ni trdbehzoiec acid (15 127mol ). The
ture was stirred at over night. The
i on cake was suspgv/ed in water and the
N

ntion or allew ati on of a di sease Oid di’sor der

resul t ant
cool edgr

C-[1-(3-Thiazol-2-yl-phenyl)-1H-benzoimidazol-5-yl]-methylamine

To a suspension of the above product (7.5g, 17.2mmol) in abs. ethanol (100ml) was
added hydrazine hydrate (3.5ml 68.7mmol). The mixture was stirred at reflux for 1 hour
and then left at ambient conditions over night. The solvent was removed in vacuo and
the residue was triturated with water to leave a solid, which was purified by column
chromatography on silica gel, using a mixture of dichloromethane and methanol (9:1
v/v) as the eluent. This afforded the desired product as a white, crystalline solid (3.8g,
71%). Mp. 99.7°C.
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solid was filtered off, washed wth water and dried in
the air to afford the desired product (22.5g, 83%.

WG@20dot1688001- ( 3- br omophenyl am no) benzoi ¢ aci d ThPGI/HR206/061417
prepared anal ogously from 4- hl uor o- 3- ni t robenzoi ¢ acid
and 3- bronoani | i ne. Bor ane- TPF

-G SA BT T

This wasprdpared aaaldgbusb]e‘mratqus(_rﬂq@yddinTMI)sm'ianyl)eﬁ-l-\mlnzoimidazol-5-
o - THF ex

vimetfigiihddle 3 tneln B it 08, 207 FR0RCSt [T ng. At ¢ er

the addition, the reaction mxture was left with
CL1-GHOIuDR ﬁ%”?’é‘%@&’“?ﬁ”%ﬁ%ﬁ%‘*’}fﬁ%ﬁ?ﬁéﬁ?@'gﬁmﬁm'"e
This was pranased Anplogrualy fiRm &rl1aa(odtivarpRysidin- phefyd)-1H-
benzaimidarol-5hyirethylisoimidors 1 SvéibnewyREY yields M. andel - 43P C.

evaporated to dryness to | eave the desired product

(23.3g, 77%.
C-[1-(33Ppiidin<2-W-geriy)ethibleaaginidaraphidmethweniee ol  Thi s

This W8S pPAERed %ggmhj%%ﬁgcﬁh%Qém.r-@gg)%rédr%r{&-)g-phenyl)-1 H-benzoimidazol-5-
yimethyli-soirtiolenn-dionednt 18% yiald- Mp| 224@R97 Qi no) - phenyl ] - m
et hanol To a solution of the above product (17.8g,
4 _0mol ) i ' f. THF 0 d eth I
C-1-QSBHRP by Rl iRs bR ee T g 2 - ot RREmAA 7o )
This easl peeparédlanblogoasyufrdm G—[ﬁ_@quazin-lQeyl)-p_ﬁbﬁyl)m Htébm?]zoimidazol-
St ongdy it VEL o t and then
5'ylmﬁﬁ§'{]3%®h5$%r' @3@@8&?’{]?%‘% ngg M)qn ?Ilﬁgt' ‘Eéﬁlvgfsgev apor at ed
to dryness to afford the desired product (15.8g, 86%.
118 AR e R R0 65 Bt ol 1T <
This i prepared.anajeg: e%ri‘l-bH%(gyﬁﬂénga-}'D-pﬁeﬂWérﬁJﬂ-benzoimidazol-
5-yl]-étﬂaqu-$sc1indole-|1 ,3-I§iione|.)L01-E|_Sé-HRM_S of CEM+I-=]+ SShO?N]s 316t. 1h 55 Dla. Calc.
-2-yl s phenyl ) - enzoi m dazol - 5- - met hano
316'1;%52%&”‘12?["%/6318@ ‘he above product (15. Sé, 53.1 mmol)
i n anhydrous THF (100m ) was added tri et hyl

r . OB , ti c anount
-11- (PR SRyl ot -BndoikBegol A B gL | & OOV
This was prapared anglogeuslydrom 2-He[ hGupyidind-yliphenyhel Hbengpimidazol-
5-y|]-%‘(ﬁ?l}fiﬁm€fcﬂg-1',9-dY&féjfﬁ- 10‘5}32@8?&@@3%[?“,@5? {M#Iqﬂe?hows 315.1604
et ween agueous sodi um carbonate and a m xture o

Da. Caigy19g PP Urel 8PN The organic | ayer was
dried

1-{1-[3-(6-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine

This was prepared analogously from 2-(1-{1-[3-(6-fluoro-pyridin-3-yl)-phenyl]-1H-
benzoimidazol-5-yl}-ethyl)-isoindole-1,3-dione in 15% yield. LC-ESI-HRMS of [M+H]+
shows 333.1501 Da. Calc. 333.151549 Da, dev. -4.3 ppm.

The maijor product (24%) from this reaction was
1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine

1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine
This is prepared analogously from 2-{1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-
5-yl]-ethyl}-isoindole-1,3-dione.
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over sodium sul fate and concentrated in vacuo. Col umm

chromat ografi c work-up of the concentrate on silica
W@e00s/1e880 i ng wi th a mi xture of dichl or omet haneCERB2006/061417

met hanol afforded the desir product (6.5g, 40% .

1- (3-Bronophenyl ) - 1H benzi fi¥dazol - 5-yl ] net hanol Thi s

was prepared anal ogougly from

H,N 1'"Qo- 4- ( 3- br onop 3 o)phenyl ] -
.2-[1-(3-Thi'azdi - 2

pAenyl ) - 1H benzoi mi dazol

-5-yl ngt hyl ] -i sighdol e- 1, 3-¥OCm¢ To an i ce-cool ed
m'xtuf the—a:éwe»product (6)5q, 2 1. 1mmol),
Lovde (3.7g, 25.4mmol) a i phenyl phosphi ne in

eq

ous THF (150mM ) was a
S | azodi car boxyl ate (4. \ 25. 4mol ) dropwi se with
stirring over 15 min. Stirrivg was contlnuedfor 30

N-{1-(3:Thighl5 SEbhety ). 18, A8t tinlaalB sl B i dcB Aty . T
To a susp@nsigm of e ti(Fithiazel- zvxlsplﬁemxl)eﬂ ucbeﬁaolmmgﬁb@yﬂfrmﬁthylamine
(0. 70§t218h1rﬁ§|ﬂrﬁaueh@%#nefﬂa% (‘30n'ﬂma§'a6dbé a8y anhwnde (2.4ml,

I 0o
2 SminassaowRe i pusnar Reier e adcid-auring a8 caninedara0 min
and thv@ regotionaniktlire wWdsogastsed twico withlsdtSratsd, ragyueioas Wodium

vicarti2fé Ap8 E&Ryirwalesr o STic phaps as ieckoyansogiy spirate
and coneentratet én vacw. dieneorideinirate wap meified dyaooilinog @hsémpatography
on S|Iifct5;lj€;8 ]t?lljﬂnd witR PR RREONdinIbrdhORBA8! el and¥rhmonia

(9:1:0c1 pAv\)3 Thrisi afiasded 1he dpsiesd, produat (bAZ@. 87°%AA0P- H96A1C e

thyl ami ne To a suspension of the above product (7.5g,

N-{1- IR 2 A B! RS iR Yt Y oGt ot

This wad prepdred aﬂ:ahxgouslgrrfcbm G {1 -( B {pyridin-2:ij-phenyt)etidibenaoimnidazol-5-

j h \
yirmelfbnfthe 0060, 54 % HCH SRRV PRI R 3§86 V. Cale
343.1ahB86 D deyurd.Bippth.by col um chromat ogr aphy on silica
gel, using a mxture of dichloronethane and net hanol
(9: 1 v/v) as the eluent. This afforded the desired
Exa"ﬂ?‘@@uct as a white, crystalline solid (3.8g, 71%. l\/p.
99.7C. G- [1-(3- Pyridin-3-yl -phenyl)-1H benzoi m dazol -
yl ] -Ret hyl ami ne This was prepared anad;ogcmsly from

, 3 pyfi di n-3-yl)-phenyl ) -1 H-be oly
| fret h |5§)|ndole1 3d|one|n 6% V| eI \>1071
Qn ' d- (3- [6 t+l§(oro p |d|n phe
1

H benzoi m@ T- et hylam | ne S:

Br HetAr

2-[1-(3-(Pyridin-3-yl)-phenyl)-1H-benzoimidazol-5-ylmethyl]-isoindole-1,3-dione

A mixture of 2-[1-(3-bromophenyl)-1H-benzimidazol-5-ylmethyl]-isoindole-1,3-dione
(1.10g, 2.54mmol), 3-pyridineboronic acid (0.47g, 3.82mmol), potassium carbonate
(1.06g, 7.63mmol), 1,3-propanediol (0.92ml, 12.72mmol) and dichlorobis(triphenyl-
phosphine)palladium(ll) (0.1g) in a mixture of dimethoxyethane (20ml) and water
(10ml) was stirred at reflux in a nitrogen atmosphere for 20min. The resultant mixture
was cooled and volatile material was removed in vacuo. The product precipitated from
the residual solvent and was filtered off, washed with water and dried in the air to
afford 0.56g.
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This was prepared anal ogously from
2-[1-(3-(6-fluoro-pyridin-3-yl)-phenyl)-1

woR@oa08800 dazol - 5-yl nethyl]-isoi ndol e-1 , 3- di BEIEFEP2906/061417
25% vyield. M. 141-143 0OC.
C[1-(3-Pyridin-2-yl-phenyl )2-11H- benzoi m dazol -5-yl]-ne

21y A S B B Ao R S merhiyP Spincole-1,3-cione

This wasrptdpdréd ianalogdably-fiom 2-[d - @aleronmmophigiiyi)+ EHl-henkimidazole-5-

yimetigisoptidies1, - dionw and (G:ucror3-pyriginelooronicacid ¢ 1) e
thyl am ne This was prepared anal ogously from

2-{1-[3- (bJPlgﬁﬂﬁ-@y}Fl e ng - beﬁ?&ﬁ%&zo?—d‘blﬁ@ﬂﬁﬂ}'—@bﬂ@é@ 1,3ldione

This vx@%pméd anajogops nyggrgz’Z{ {'::I E-&-eﬁq&w ?nyls 1H- ben'\é%lmldazol -5-yl]-

ethyl}lisbinaoiee Bidlede and-3¢pyridibéydraficcidhi s i s prepared
analogouslyfromZ[l[1(3(pyra2|n2yl) phenyl)-1
H benzoi m dazol - 5-yl]-ethyl]-isoindole-1,3-dione.

2-(1-1 E3HBHFlutBid=p yridip13+¥)-phehygijg I-Bu@)zwﬁidazol-@fyll}eethmisoindole- 1,3-
dione316- 15622 Da, dev. -3.9 ppm
1H benzoi m dazol - 5-yl

1-[1-(3-Pyridin-3 phenlg1 ]-
This W34 BreiRasd ANalogaysTen 2etd-né brgonapheny it -benzoimidazol-5-yil-
ethyl}asélﬂidbﬂ?{ 3 dWﬁé dha éé‘fﬂor@h?@ﬂd)né)b&mégﬂm dazol -

-i soi ndol e-1 dione in 10%yi el d.
LC ESI HRI\/B of [ MtH] + shows 315.1604 25 Da. Calc.
2-{1-[33-Ryafihidin-Ba/l-ptienyl)-1 Htbénzuhmidazol-5-yi]-ethyl}-isoindole-1,3-dione

This as Bionired apoloBhBaR o S R0U %%E?%hkﬂéﬁgﬁ TG o-ovr
ethyl}zis¢indote-1,3-diené bodraspyymidinebagonic)aciheny| | -
Hbenzoi m dazol - 5-yl}-et hyI )-isoindole-1 , 3- d| one in
15% vyield. LC ESI-HRVS of [MtH + 30 ShOWS 333. 1501 Da.
2-[1-( @z(P&’f ld@s%yﬂﬁ@wl)tid*-beezoma@l@yimeﬂwdl-mmolebﬂ otdione
To a $cldfién bf I(B-Ib‘iorl‘né driyf)-1benzimidazole-5- !Imet |somdole 1,3-

dloneg(agqlg %Sfyp h%%b&ﬁ;@}/&rﬁ#?z&m}ﬁ'&as" di &-trl tyFstannyIpyndlne

(0.82r,[2154rBnioly amd dloatélym apioany bj tetidkis¢niphenylghasphibe )palladium(0)

(60m§)t {\i& FHP %%u@ xgurjes\lgz% ?ﬁ’r?%c? gt F%?I"&%q enz%&q gg%o%rfhere for 3

days.5the neastioy |n}|x11uge,wa@m@npheemtma@mqﬂammoma and extracted with
ethyl EBétéi’é)'ﬁ% orgaRiRestact Wés%%@éi&r%és?urﬁ's’!ﬂ‘ﬁﬁéﬁébnﬁc et

concqjt{aieq gl yqiﬁLng ap h_%%?ciﬂ%gaﬁgt%,\fvgs gluted through silica gel with ethyl acetate

to afférdiine deisired produci: 9 LUgRAt)! am ne (0.7Cy, 2.3nmol) in
di chl oronet hane (30m ) was added acetic anhydri de

(2.4m, 5 2.5mol ) dropwise with stirring. After the
2-[1- (3e(ﬂﬁyram2-}d)-phemyl)31Ividzenzmvm:dauelal5-fyhneml]ﬂsmndmlé -1,8alione

This ngéFéﬁ?eggﬁBWg%u%Sﬁ&ﬁ%ﬁd(é L ¥forfo Bty iR W eHARidazole-5-

ylmethyl] -isoindole-1,3-dione and 2-tributylstannylpyrazine.

2-[1-[1-(3-(Pyrazin-2-yl)-phenyl)-1H-benzoimidazol-5-yl]-ethyl]-isoindole-1,3-dione
This was prepared analogously from 2-{1-[1-(3-bromo-phenyl)-1H-benzoimidazol-5-yl]-
ethyl}-isoindole-1,3-dione and 2-tributylstannylpyrazine.



bi car bonate and once with water. The organi c phase was
dri ed over sodiumsulfate and concentrated in vacuo.
wab@ogasseent rate was purified by col um chr onaPCHERNY061417
on silica gel, eluting with m xture of
di chl or onet hane, net hanol 32 amonia 10 (9:1 :0.1
v/v) This afforded the desired product (0.52g,
mRles “\p. 156. 40C
N-[l (3 Pyri di n-2-yl - phenyl ) - 1H benzai nm dazol - 5-yl meth
yl ]-acetam de This was prepared anal ggou Iy pfd om
Q C[1-(3-[pyridin-2Ngi]-phe t3) 1 H-DHen3 daZol - 5-
pithy| am ne ( 6g, 549% .° LC ESI - HR Q MtH] +

343%1544 I c. I5 343.7155886 Da -4.3
anple 2 NMP
2[1 3-(Pyridi'n-3-yl)-phenyl)-1H benzoi m | -5-yl nme

thyl]-isoindole-1,3-dione A mxture of
- br onophenyl

1-[4- (&é(é’ﬁlq -Rierdaming)y3- %@W?’Mk‘éfﬁﬁﬂ%’f’% 1 ,3-dione (1
5 To a sdion 8f54|tﬁ6fd-}3,n|ﬁo@wtb§hé}ﬁhw I ecgmb| th NP (350m|) was

addei 3%) F”t?ﬁ%'”'é‘%o@g”i dﬁj g]gm%r bq(g{a %@@lngg%5 4m§36rgtr)nc)|) and the

reactidn ahixture lsvas( $trrrqmaln&0°|§hfuxs iBhivowes aoal thad ileftrpvith )stifringlaf room

temp%n?&ﬂ'fars\)é? H@}tof déﬁ{ltgﬂf(gﬁéﬁé{?ﬁ?or{ \%Q@lpbg?%bﬁl ‘g@ fRt wﬁér and the

precipitate mfﬂtererm effreaduvashad with water am,dteélwl &them luccesswely
10 Dryiny W B aif afBfd Ak dRFrelPFBAGE ( 262?1883?% The product

preC| pltat ed fromthe reS| dual vent and was

th water and dried in the air
1- {4-[3&53@41/@@1?@@@2 zl)-pmenylammo]- -mtro-phenyl}-ethanone

This wéé%pféba'?éd' %halb\gbugiyrfré’mw-ﬂud?BE{ﬁMitr)oaéeto henone and 3-thiazol-2-yl-
-5-yl nmethyl]-isoindole-1 ,3-dione This

enzoi
phemﬂﬁ@"ﬁ ﬁéd" flal ogously from 2- [1-(3- br omopheny! ) - 1

15 o H-ben2| m dazol e- 5- yI met hyl ] -i soi ndol €5 1 ,3-dione and

(6-fluoro-3-pyridi
NCL- ( 3- Pyri dia=s
yI}-|s,q)|mdoIe 1,

H-bemmdarzol 5y|] etk I}-|1$|e|ndole , 3- iqpe and
|i neboroni c acid Q
2+ - [ 3- (6- Fl uor o- gyrgdi'n- 3-yl ) - phenyl | - nzoi m

dazol 5-yl}-ethyl)-isoindole-1,3- dione This was

1-[3-Aminged-£3-beorabqiwnylamino bphenyii-ethanpg8ebr ono- phenyl ) - 1
1-[4- g@?ﬁ?@bﬂé@ﬂ 4Rlino)- | negt (—)}?2)(%]}?9 c]}-éﬁwéﬁbﬂ@'@@g b.23n8l) W @Bsbived in

THF @5pml} and Bygnag py;ah\a’@quygs gfqeagqc?dures using Raney nickel as the

20 cataIyUt‘ltchﬂém tﬁfectmwed%a(m]neewm& wh ¥sedoh the Aexd-gléPWsthout further
was prepared anal ogousl y from

purlfl%q?f [ 1- (3- br ono- phenyl ) -1 H benzoi m dazol -5-yl]-

e)boronlc aC|d

[ -5-yl]

1-{3-Amino-4-[3-(5-chloro-thiazol-2-yl)-phenylamino]-phenyl}-ethanone
This was prepared analogously from 1-{4-[3-(5-chloro-thiazol-2-yl)-phenylamino]-3-
25 nitro-phenyl}-ethanone.

1-[1-(3-Bromo-phenyl)-1H-benzoimidazol-5-yl]-ethanone

This was prepared from 1-[3-amino-4-(3-bromo-phenylamino)-phenyl]-ethanone

(86.5g, 0.28mol) by treatment with triethyl orthoformate in THF in the presence of p-
30 toluenesulfonic acid as described in Example 1.



et hyl }-isoindol e-1 , 3-di one and 5-pyri m di neboronic
aci d.

wWQ@2(4084¢880¢ Pyri di n-2-yl ) - phenyl ) - 1H benzoi m dazedFBP2006res1417
thyl ]-isoindol e-1, 3-dione Eg a solution of
2-[1-(3-brono-phenyl)-1

- AT R e S el ¢

This Was prépargd ahalogpuplyrfrat le{3-amawl;[345DhioroHhiazob2-y!)-
{
phen;‘@%@?na Fis%t ?m#eé]y@{enosphl ne) pal | adi un(0) (60nmy) and

the resultant mxturgywas stirred at reflux in a
nitrogen at nosphere for 3 days. The reaction mxture
gnched wi th adu S f‘(g‘onia and extracted with
eXtract was dried over
ium sm—phﬂt—e and concentrated in vacuo. The

te was el uted th_rOS|I|ca gel with ethyl

product . 0. 249 (24%
2- ' - 1H benzoi m dazol - 5-yl ne
5 th I])j-lsmndole 1, 3- dlone Thi s was prepared
1-{1 -[3f( 5+@l@iocm-tiyazmlfﬂ=ryl,2-phen YIB-1 bk-benzaimigdaziol-54yi}-ethanol
Toa 56 H‘E&Ebf”l Q?Z[g Aﬁ ﬁ'i_’ﬂoréﬂltHEEBMﬂyl)' LSO ot nzdinfi228-52P8ethanone

(6.39 511 ol 5 i LA Was,aded SodMmRAEEY MRS,

23. anrhoﬁtdnki' ﬂwe'régjlféri'nﬂlgﬂxtljre ?ra%' SIi’r‘l%dTé‘t' réomniﬁé?ﬁﬂfré% a nitrogen
10 atmofBHRAd0: fHKS ol e acfioh Bikire WASHHIH With four valymes gl water

and extractieduwish ethyhagzétaw a'zhen@'gﬁnm”e){tchwas washed with brine, dried over

magnishii SiiHRREAE BFRRO BRI vatiid tbi ool X o%%s'f Lagale Abso,

78%)0L©fE>$I)-HRM$\INP[MSHMDO\M&§5§M65 BRa. tﬁdm)&‘iﬁi Q Daypidev. 3

ppm. 0.9nol) and triethyl amne (125.4m, 0.9npl) and the
reaction m xture was stirred at SQ)Cfor 6 hours and

15 then left with stirring at roomtenperature over
1-[1- (BLB}btno Eh@nyl)eslevaémbmmaan&yqrbtmaﬁolpour ed into
This \WSE7 wat er ;and, t he reC| I{“ﬁ € as f :{/_q henvil-
s Wk RikPaPe Analaoeksi P "é’t"?%P g[igp-phenyl]
ethanbngi ng in the air afforded the desi red pr oduct (2624,
87% .

1-{4-[3-(5-Chl oro-thiazol -2-yl)-phenyl am no]-3-nitro-p
20 Exampledl } - et hanone This was prepared anal ogously from
4-fl uoro-3-nitrogcet ophenone and

c)3thiazol 2-yl pheryl am ne in 76%yield.
no- 4- ( 3- br pno- phenyl am no) - phenyl ] - et hanone
,S>3> Br aigynpheny >e3 niHetaee@Emenyl ] - et hanone

d i —FH—350m ) and

22nceH—\+»as d
hydrat gifooyt st andard procedures usi ng Raney ni ckel
as t 5 )

Br
Br

HetAr
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catalyst to afford the desired diam ne, which was used
in the next step without further purification.

W@ 2¢08A#88IN0- 4- [ 3- (5-chl oro-t hi azol - 2-yl ) - phenyP@EP2ID6/f61417
henyl } - et hanone Thi s was prepared anal ogously from
1-{4-[3-(5-chl oro-thiazol -25yl) - phenyl am no] - 3-
ni tro- phenyl } - et hanone.

1-[1- (3- Bronp- phenyl ) - 1H benzoi m dazol - 5-yl ] - et hanone
N-{1-[Mr{3sBraaso-phepwl) <&-benzoimidazol-5-yi]-ethyl}-formamide
A mlxz'l.g% a1“]1 Z@ro(-ﬁg Bb8ﬁi9\ Qgﬁ%%ofg%%tl\fa%néﬁgﬁ
23. 8rramoho amn@e (9+5TII1HF23 ﬁntm@l) pnd denmie agfd (22 4ml, 595mmol) was
stlrrecﬁ’hPW@‘@%H?f I%hr% Thb CoBRdIRBGirelfss HBcaBAPTRe residue was

rendosod AIKGINE pY AR SHNB s AeEls ROt U PR e Feifacted

with el'hﬁl%o%mté OTHe bﬂga(rﬁc éhlr@d&t@véshdﬂé@ bvér wlagnesium sulphate and
0

conodht@ha Hyads, B ce et WBS pjute tgnon slon g witamixure o
dlchlcmbmétbar}e avethand| ara aqueedustaromonia (9:1:0.1 v/v/v) to afford the desired

(5-chl oro-thiazol -2-yl)-phenyl]-1
produsii Eenzgl m dazol - 5-yl } - et hanone (6.3g, 17.8mmol) in
nmet hanol (75m ) was added sodi um borohydride (0.91 g,

N-(1- [IBQ(PJPlubg@-b?n&hQ’f gpgpﬂeh gig%éh%wr{g;édﬁa/-gty/} éﬂgf )&ormamide

To a S¢lalon SERFU 1 Hashramo-ghem sl T ar B L Yty rgiamide
(0.2g @ 68mmalYl irex infiiritire of v_mtméthe?d‘ethan@ ovalee andlethang E(ﬂlml:, 7:3:2 viviv)
was b SRR HEDRCE pitnik BB:0dd pE5GD. PRERRERMTRhosehine)-
pallaqjlum(JM)(nhIde@(iﬁgngVM sodigrEsirbprate (6£079vio-H5matab)and the resultant
mixtw?tal5 &Pto b??‘ﬁci@ﬁéé\?@m%l %Vforé rﬁﬁ'”'l'he cooI<Td mixture

I‘OYTD enzolm azo

was dﬂH 955 wélg el ,@ﬁe@ae aﬁ@h\wém with wgigr. Drying over magnesium
sulphatd dnd dolaRfEh RN @BhROWo k-t IdfotheRsireld-product (1 50mg, 67%).

LC- Eﬂ ﬂg{&% |0}‘ W%ﬁ%ﬁpé\gsgﬁ:ﬁﬁﬂrﬁny&alcl%? %%262“ dja Zd%v 533 g ppm.

1-[1-(3- brono-phenyl)-1 H benzoi m dazol -5-yl ] -et hanone
N 1-41543?% Bt VBB AT i&%‘?@zg{'ﬁﬁéﬁ- s @Rfyrgramice
This was pc&mredaaam@uew fram N & I3 berroermheay! ) Tii-beazeimidazol-5-yl]-
ethyl}%ﬁnéﬁmi@éﬁd mbmdxgsyr@d‘né@béﬂo% &did wmﬁy.ew )l/_c -ESI-HRMS of

ous and extract
M+HE %@%%37%@6@@%@%'%%@ 166457 Day deu 0 SR magnesi um

sul phate and concentrated in vacuo. The concentrate
N-(1 Wa 1?3 a b tDelme iporx(})/u r:]'m%ldlln g-yl)gpehenv}\ﬂl]zm %ech)J(lthicriazoqI&yl}-ethyl)-
formamide
This was prepared analogously from N-{1-[1-(3-bromo-phenyl)-1H-benzoimidazol-5-yl]-
ethyl}-formamide and 2,4-dimethoxypyrimidine-5-boronic acid in 81% yield. LC-ESI-
HRMS of [M+H]+ shows 404.1729 Da. Calc. 404.172265 Da, dev. 1.6 ppm.

1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine

A solution of N-(1-{1-[3-(2,4-dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethyl)-formamide (0.53g, 1.31mmol) in hydrochloric acid (2.2ml, 6M) was stirred at
60°C for 3 hours. To the cooled solution was added ethyl acetate and aqueous sodium
carbonate to basic reaction. The layers were separated and the organic layer was
dried over magnesium sulphate and concentrated in vacuo. The concentrate was
eluted through silica gel with a mixture of dichloromethane, methanol and aqueous



di chl or onet hane, net hanol and aqueous anmmonia (9:1

0.1 v/ivliv) to afford the desired product (60% .
WOR{§A8B0¢ 3- ( 2- Fl uor o- pyri di n-3-yl)-phenyl]- PCI/EP2006/061417

1H benzoi m dazol - 5-yl } - et hyI -formam de To a sol ution

of N-{1-[1-(3-brono- phenyl)

ammgfiiggaan) T Bl ATTEIRS Heb A RoBRT L0 2025 % kG-ESIgHRMS of

[M+Hgt Slaoves 3?61117,94]33 Qale/ 876.)1 7¥85 Dajded. 5.4 ppm.
2-f1 uoropyridine-3-boronic acid (0.09g, 0.65nmml),

bi s(triphenyl phosphi ne) al ladiunm(ll') chloride (5ng)
1-{1-[R(@-Mettionnryabaa oAy i-bonesimideoldnil ethylamine.

5 This W&$ Bré;?d?éd %ébﬁbﬁs%ﬁorﬁ% ﬁg1 -'[31 %?tﬁoﬁx PHidihB- W?‘-‘}Sﬁenyl] -1H-

irr tiq . m re
benzgidpAeiyy b HOET ARG Ak W\?'f’h @@éékHR“e@pﬂaww  shows
345.1%@%@&1&3&52%1@3@%, dev.usm ppmiomat ogr aphi ¢ wor k- up

| eft the desired product (150ngy, 67% . LC-ESI-HRMS of

[ MMH + shows 361 . 1451 Da. Calc. 361 .146464 Da, dev.
1-{1-[3] 2 Ippro-ppidin-3-ykphenyl]-1 H-benzoimidazol-5-yl}-ethylamine

10 This |]s_|_[p$%6grew°atr%%d%y frﬁm% [3{2%?{‘%;@ Bérlan-&yl\)vghenyl] -1H-
benzgjmigazoks- ﬂhatfwdg)d‘egngnmdesm N-{l [ 1- ( 3- br ono- phenyl ) - 1
H benzoi m dazol -5-yl]- ethyl}-fornmam de and
2- hoxypyri di ne-3-boronic acid in 77%yi el d.
Exa"LF&gga -HRVS of [M+H] + shows 373.1666 Da. Cal c.
373.166451 Da, dev. 0.4 ppm N (1 -{1
[3(24D|methoxy 9rimdin-5-yl)-phenyl]-1
No2H- benzoi m dazol -5-yli}-ethyl)- formam de This was
repar ed aa;@b@gou rom N-{1-[1-(3-brono-phenyl)-1
benzoi mdazel=5 ethyl } - f or mami de and
5 i met hoxypyri m di ne S-poronic acid in 81% yi el d.
L HRVS of [ MtH] + shBw& 404. 1729 Da. Calc.
15 404.172265 Da, dev. 1.6 ppon

sonl (SRR P 1 55 ) pren i

To a slired §q|ut|@n 0D 24 3dnitiepherylh)biazaledi 8.5, $0)Zmimehyin a-mixture of
chlord'i‘bﬁﬁ'ﬁ y dr Ocrﬁjd%ﬁs Dﬂ#‘(ﬂdml@ﬂd@b’\)ﬁﬁl é&e@g&lfu}g%londe

oric acld S stirr
(28.2 Aber the agdilion, t'@%é‘l’%ﬂta@t) Mixthemwag $tiEgded reflux for 3

20 hoursetrh}élco@reti mﬁuWagquﬁMréi@d iuAdeE aédm@at;ﬁeéwrb%ﬁidqhe residue

was F e hBol70 s RSl ER e (B8 Ay PEEIE The organic
layer aasoeaeheat with aquearsisodilimecarbonatet deied oves megmesiim sulphate
[ L r i t hane,
and o B B Re08) I Tng Bk Liadla e Hbfaon Tone.
the desired product (0.12g, 25% . LC- ESI-HRMS of
NQ,M+H] + shows 376.1794 N, Calc. 376.17735 Da, dev. 5.4

-{1-[ 3- (2NYINH)NMY - p
| -5yl }-ethyl anine

n- 3-yl) - phenyl ] - 1H benzoi m da

25 Cl Cl
3-Thiazol-2-yl-phenylamine
To a solution of 5-chloro-2-(3-nitro-phenyl)-thiazole (20.0g, 69.6mmol) in THF (260ml)
was added hydrazine monohydrate (13.5ml, 278mmol) and Raney nickel (2g). The
resultant mixture was stirred at ambient conditions for 1 hour and then filtered through
30 celite. The filtrate was evaporated to dryness and the filtrate was partitioned between
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This was prepared anal ogously from
N-(1-{21-[3-(2-nmethoxy-pyridin-3-yl)-phenyl]-1

wWoh@aaei8 dazol - 5-yl}-ethyl)-formam de in 31%¢i/EP206/061417
LC- ESI - HRVB of [ MtH] + shows 845 1733 Da. Calc.
345. 171536 Da, dev. 5.1 pp

di h I 14 b d
ethyl gpei3is And SahiraBs ABYGeR S5 arBPRAe. TR SEBRr Ay 3fis dried
over $odidm{siptiaté 2antll comcenirateddnnvaduy) Thq» bengeritrale was eluted through

silica ?Q@Hftﬂ 'amngﬁ’%%l of. e?ﬁ)ﬁla}cggéﬁcgy%nh II%? ?é‘l?@#dechg desired
produsb(10-6@n72¥6).2- ( 3- ni t r o- phenyl ) - th| azoI e (18. 5g,
89.7mmmol ) in a mxture of chloroform (150m ) and
rous DMF (40m ) was slowy added sul furyl
Exan@ﬁ??ﬁl de (28.2m, 359mmmvpl). After the addition, the
resultant mixture was stirred at reflux for 3 hours.
R1The cool ed mixture was Bbncentrated under Réduced
pressufe and the re3{d titiomsd betwee N
us\ cal ci um chl or'T'de et hyl a'cet 3 Th§
oxrgani-g’ | ayer R& wasthed ueous so&Bum N
carbonat e, dried ov& magnesi um\sul pffate and

evaporgteg to dryness to | eave desired product
20. 69 9. 3-Thiazol -2-yl-ph m ne To a sol ut
of 5- of 0- 2- (3-ni tro- phenyl azol e (20.Qg,

69. 6R#mol ) in THF (260n ) was Redded hydrazi ne

Gene@'mbdéﬁlﬁée (13.5m, 278mmol) and Raney nickel (2g).
ant. m.xture was

To a ot phine aMBinein o BHE, B 2G0Tt 81 o Hnige) was added 1.1
equlval_ﬁnts of trigtheyl binline ahd 1w@eqamamnsxbéﬂheltapmopnaesalkyldtictmagent.
The regylle s Wil FHoREtARER Y LnRE &b 1 Bonsymption of
the staetingomatatiab (B-C 96 4Ca M3 uT he anistuse wasddiltited with daur volumes of
water"é'fﬁﬁéxtra-'afgd G\%Cétﬁirlra?% 18aBoRINH %H t%gﬁﬂ(;bl ?\/oﬂ@ug‘ﬂf the

m xt ure acetate and
concejtipted Sxﬁﬁﬂcﬁf@r@%mﬁgﬁ'@ﬂ prosiyGts: (10. 69, 72%.
Exanpl e 6 General procedure: To a solution of the

By thi rBé’edd?eaﬂ‘féVﬂﬂ@Wﬁl [m éLQTd%Q%reO brep@rad: ani ne) was

etn v Sl ’E‘ﬂZ"r Sen gf*&%k?r}/%ﬁ&ﬁna@@we The

and resul tant Imxture was sti Lre? at roomterrperatu:leal
Dimely-t1-7 BB s AR e AR i oG L U P B

Mp : 235°Ghéas tbe hydrochloride) from C-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-
5-yl]l-methylamine and iodomethane.

Benzyl-{1-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-amine

LC-ESI-HRMS of [M+H]+ shows 405.2069 Da. Calc. 405.207921 Da, dev. -2.5 ppm.
and

Dibenzyl-{1-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-amine from 1-{1-(3-
Pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine.

Methyl-[1-(3-thiazol-2-yl-phenyl)-1H-benzoimidazol-5-ylmethyl]-amine

and

Dimethyl-[1-(3-thiazol-2-yl-phenyl)-1H-benzoimidazol-5-ylmethyl]-amine
LC-ESI-HRMS of [M+H]+ shows 335.1313 Da. Calc. 335.133042 Da, dev. -5.2 ppm.
Prepared from C-[1-(3-Thiazol-2-yl-phenyl)-1H-benzoimidazol-5-yl]-methylamine.



wat er and extracted with ethyl acetate. Col um

chr omat ogr aphi ¢ work-up of the concentrated extract
W@ebdoonoksoo t he desired products. By this procedeCEEPIN061417

fol |l ow ng conpounds were pr ar ed:

Met hyl -[ 1- (3-pyridin-3-yl - nyl ) -

EthylgL &g—?ﬂég&f%y?@ﬁgﬁA %)—I? zép‘]‘uﬁ%gg@fyﬁnethyl]-amme

Mp 224D @szbemydeachlortdg)l net hyl ] -am ne Mp : 2350C (as the
and hydrochl oride) from
1- (3-pyridin-3-yl-phenyl)-1/-/-benzoi m dazol -

Diethgl- [5 HB-thiazel P amiohenihd H—bemm@azeﬂﬁ-ylmethyl]-amme

Mp. 1@9“@3(59,&49 hgdbéhlayuaéyil n-3-yl - phenyl )
H benzoi m dazol -5-yl ] -ethyl }-am ne LC ESI-HRMS of

[ M'I-H] + shows 405. 2069 Da. Calc. 405.207921 Da, dev.
Benzylz 19 3RpAzoRRYI-PhBANIM H-hénzdithidazol-5-yimethyl]-amine

LC-ESKARMS f Il I ihg\e/g%%)mjdi B5"é3c587498582 X4, d=\V"Y !4 ppm.

and Pyridin-3-yl-phenyl)-1/-/-benzoi m dazol -5-yl ] - et hyl am

Diberg (1 (S {Mezo 2 yiRheny )5 pepramids o3 ymetnylaming, s
Mp. 1|25e@hyl] ani ne and
Di met hyl -[ 1- (3-t hi azol - 2-yl - phenyl ) - 1H benzoi m dazol -5
-yl r;;et hyl]-am ne LC ESI-HRVMS of [ M+H] + shows 335. 1313
Examﬂg Calc. 335.133042 Da, dev. -5.2 ppm Prepared from
C[1 -(3-Thiazol -2-yl -phenyl)-1
|/ / - benzoi m dazol - 5-yl] - met hyl am ne. Et hyl - [ 1- (3-t hi azo
_d - 2-yl - phenyl ) - 1H benzoj naazol - 5-yl met hyl ] -am ne. M

" 224 0C (as the hydrochl 8Yi de) and
| -[1-(3-thiazol - - 1H benzoi m dazol - 5-
)\@V 1] - an'i’vn@\ewanelszoc @ t r% hydr ochl ori de).
[1- (Swf"ﬁ?azol 2-yl - prienyM) -
i m dazol-5-¥I net hyl ] - anj LC- ESI - HRMS of
. . 148692 Da, dev.

and
-[1-(3-thiazol - 2- yIN ph nyl)-1H benzoi m dazol -
thyl ] -am ne M. 1260C, \ anpl e 7 Pyridine- borane

O-Methyl-N-{1-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-hydroxylamine
To a solution of 1-[1-(3-pyridin-3-yl-phenyl)-1 H-benzoimidazol-5-yl]-ethanone O-
methyl-oxime (prepared as described in WO 96/33191) (0.88g, 2.57mmol) in
dichloromethane (10ml) was added pyridine-borane complex (0.87ml, 8.57mmol) and
glacial acetic acid (2.5ml), successively. The resultant solution was stirred at reflux in a
nitrogen atmosphere for 4 days. Hydrochloric acid (5ml, 1M) was added to the cooled
solution and stirring was continued for 30 min and the resultant mixture was
concentrated in vacuo. The concentrate was partitioned between ethyl acetate and
aqueous sodium bicarbonate. The organic layer was dried over sodium sulphate and
eluted through silica gel with a mixture of ethyl acetate and methanol (9:1 v/v). This
afforded 27mg of the desired product. LC-ESI-HRMS of [M+H]+ shows 345.1717 Da.
Calc. 345.171536 Da, dev. 0.5 ppm.
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conpl ex O Methyl -N-{1-[1-(3-pyridin-3-yl-phenyl)-
1H benzoi m dazol - 5-yl ] -et hyl }- hydroxyl am ne To a
W@ 20061108300 Of PCT/EP2006/061417
1-[ 1- (3-pyridin-3-yl - phenyl é 1/-/-benzoi m dazol -5-yl ] -
et hanone Onret hyl - oxinme (pr ﬁared as described in WO
/ 3191 ) (0.88g, 2.57mmmol) in dichloronethane (10m)
added pyri di ne- borane conplex (0.87m, 8.57mmuol)
and gl acial acetic acid (2.5m ), successi veI y. The

esul tgnt solution was syirred at reflux in a nitrogen
HN" at o e for 4 days. eNacid (5m, 1M was
addeg the cool ed sol utitbn § t|>(r| ng was

conti nu&d for 3xd8 and the r
concent# d in vacug. The concent rl; was partitioned

bet wee yl acetate and aqueous ¢ m bi car bonat e.
Thenargani c | ayer was dried over sogdm sul phate and
el W ed through silica gel with 1 Xxture of ethyl
acetate and nethanol (9:1 v/v).\IJ8s afforded 27ng of
the desired product. LG ESI-HRVMS of [ MtH] + shows
N-{1-f84( higzol-25)-ploamyi]- 184menepirBidiaz0a5-yirmethy(-farmamidec anpl e

Aso|&|df\f6ﬁ:1[1 _f%—thlaz -2yt Phen)h) -1H-benzoimidazol- ErFyJang}hylamlne (1.4g,

4. 57n@rn§|)}|£ ?q; ﬁp@!e(Zerg% ase |88H'egfat refiux for 3 hours. e mixtlire was
evapdrale indrddvoar@ thé-rebidobered partitioned between ethyl acetate and

saturglgd; B pa R Xatg B, e Etc lyer s arigeE Ve magnesium

sulphateuarsd cd’mmanttatedj uadearedecagd pressere | The eesidueawdstpueified by

cqudrF?ﬁr@Hfatéé}@%gﬂz ou%"@o@%u%ﬂc(gg ‘?ﬁ‘ixﬁ{r@%'f d%ﬁ%r@%tﬁéﬁ% and methanol
(9:1 wigasdihecluentde ationhéa desiead piedust 0.59 (33%% CrEﬁbU 1S of

[M+H}‘lngl%w§ 885@% M4 esle! 835.008657 D 'éi%vwaﬁg l?)bhi fied by
col unmm chromat ography on silica gel using a m xture of

di chl oronet hane and net hanol (9:1 v/v) as the el uent
Examiple®& ford the desired product 0.5g (33% . LC ESI-HRMS
of [I\/H-|—|]+ shows 335 095 Da. Calc. 335. 096657 Da, dev.
OH -4.9 ppm Exanple

[ 3- (5- Chl oro- aln- 2-yl ) - pheny ~ anzm m daz
5 |'}-ethylam ne t| Pred suspensi o
N 3- (5- chloroth oN2yI) phenyl ] -

m dazol - 5y|} e (1 Og,280 in a
anhydrous tol uen n1) and THF (10 vvas
Mto 100C and 1, §-di aZabi cycl o[ 5. 4. O ul -7-ene
. 3.36mmol ) an \d" phenyl phosphor yl zisde (0. 95q,
3.86mmol ) were added, uccesswely Stirrinylg was

cl cl cl

1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine

A stirred suspension of 1-{1-[3-(5-chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol (1.0g, 2.80mmol) in a mixture anhydrous toluene (60ml) and THF (10ml) was
cooled to 10°C and 1,8-diazabicyclo[5.4.0Jundec-7-ene (0.5ml, 3.36mmol) and di-
phenylphosphoryl azide (0.95g, 3.36mmol) were added, successively. Stirring was
continued for 45 min at 10°C, whereafter the temperature was raised and the mixture
was stirred at reflux for two days. The cooled mixture was concentrated in vacuo and
the concentrate was partitioned between ethyl acetate and saturated, aqueous sodium
carbonate. The organic extract was dried over magnesium sulphate, concentrated
under reduced pressure and eluted through silica gel with a mixture of dichloro-
methane, methanol and aqueous ammonia (9:1:0.1 v/iv/v) to afford the desired product

Ea
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continued for 45 mn at 100C, whereafter the
tenperature was rai sed and the m xture was stirred at
w0 2fobsssdor two days. The cool ed mi xture was PCT/EP2006/061417
concentrated in vacuo and tgg concentrate was
partitioned between ethyl tate and saturated,

a ' bonat e, e o I xt{act
075§ HERY J PSR PRty sheis"385Be8 R G 7842 Da, cev.
1.6 ppraduced pressure and eluted through silica gel with a

m xture of dichloro nethane, nethanol and aqueous

ammonia (9:1 :0.1 v/v/v) to afford the desired
Exampled@ct ( 0. 759, 70% . LC ESI-HRMS of [ MtH] + shows

355.079 Da. Calc. 355.07842 Da, dev. 1.6 ppm Exanple

10, Sone of the am nes described in the Exanpl es abave,

SomeQf the afainpg deseibed in thedzxamplgs abeve+ exislamracesiie puxiures. The
spemﬂ@énb@tld?hémaiﬂbé)prémed ®iyehelgeperd! pioceiure lbevew, starting from

o oG AR ARG PR E RS R B (0

1-(4-fl uorophenyl )et hyl am ne i s protected by
NHacetyl ation wilficacetic anhydri d@Aand nitrated with

n ic acid. _Fhe rgsul tant progd s_Keacted with the
n of the apq riaté fornylat $ subst it ut ed
an¥t~ae to affor gitroaniline WRFChein turn i s

hydr ogenat ed and ring-closed. By this procedure the
fol  owi ng conpounds are prepared: (R)- Benzyl -{1-[1

ahas ( 37 pyridin- S-N..Acphenyl ) - 1H beB2i mi dazol 5-yl ¥H,et hyl }
-am n§ and N
hzyl - {17 [1pyr|d|n 3- yI )7)’) 1H-benz dd
5y|]ethy|} ARG, N
) [1_("3'Pyra2| n- 2 yI phenyl ) - 1H bgnzoi mi dazol - 5-y
ayl am ne and (S) [ 1- (3- Pyrazin- - phenyl ) -

1H- R goi m dazol - et hyl am ne.
- [1-(3-Pyri d|>h 37yl - phenyl ) - 1H-benzoi ni dazol - 52Xy

cjy 5 qﬂgg?ﬁp)ﬂﬂglgphegyl)?t:gﬁmm??ls pigtected by acetylation with acetic
anhydri

gﬁﬁatgd with nitric aC|d he resultant product is reacted with t¥1e anion

of the(é?)prépt{lé{e[férrﬁ a{éﬂjig-%ﬁb@ﬁtu% ér‘ﬁlu‘ﬂe fo ¥fordP AedahtihE-WRIBR in turn

ol m aza |'am ne and
is hydragenated and % ﬂ?ﬁ? zi no- pyri di n-3-yl)-phenyl ] - 1H benz
By thigi prodédure-the Yollowdhd vbmiponads are prepared:

(R)- B{ea%}gg{ﬂ :[é'(%Tfi};'gf’ﬁéTyZR?'ﬁ@@ﬂg) Ber;i%zcy n#daozo?% ]] et;‘)HI'}%%]mg and
(S)-Bemyyl{1{{1-(BpytidinF8ybpbenylj-i1 ti-berszojinjdaze byt ethyl}-amine.

(R)- 1:;&*(5 ?}ﬁhﬁlaéi gﬁ\erﬁ/ el 13 éfetnP}S rﬁ:%é‘@ 5-yllethylamine and
(S)-141 1(3%1@-,3— heny!)-1 H-benzo:mldazol-5-yl]-ethylamme

(R)- 11[‘5)(349}{@"{-3-}5’-%\9 1W-5eb1io:ﬁh%hdl—)5 W]-ethylamine and

(S)- 1'2%2?5%{ ’ijn’i' gy h@ﬂ}”x 1%’ E %z'arrg%i% OVIHEHAMING 1 benzoi m
(R)-1+{d4346-brdrbinetgyyidinyB+4)-phrehyl]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine.
(R)-1-{1-[3-(6-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(6-Fluoro-pyridin-3-yl)-phenyi]-1H-benzoimidazol-5-yl}-ethylamine.
(R)-1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine and
(S)-1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine.
(R)-1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine.
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(S)-1-{1-[3-(5-Chloro-thiazol -2-yl)-phenyl]-
1H benzoi m dazol -5-yl }-ethylamne. (R)-N- (I -{1
WO p®6/[1@8850) uor o- pyri di n- 3-yl ) - phenyl ] - 1H benzoi PeHER29D6/661417
-yl'}-ethyl)-formam de and (?b-l\l—(l o
-{1-[3-(2-Fl uoro-pyridin-3-yF)-phenyl ]-1H benzoi m dazo
-5z ; ) -formam de. - N (] . ,
(R-N-o B bRy et -henaimidara-farhaih)-fagnamide
and ol -5-yl}-ethyl)- formam de and (S)-N- (| o
(S-Nefi 1 05 :gﬁfﬁéﬁifﬂqﬁmﬂ%ﬁsﬁyfiﬁiﬁé}ﬁyﬂdﬁﬁgwgﬁ%-%‘ﬂnamfde-
(R)-N-({13£1¢3-(2-Me thaxyrenyyioiry B yt-phenyd- Y bemzemyidpzalto-yéretiay i
formdi@i@8lana-Y! }-ethyl)- formam de and (S)-N-(lI
(S-S e3P Moo IS WP R LA-berolmiaasons-yl-etff-
formamiyel- { 1- [ 3- ( 2- Met hoxy- pyri di n- 3-yl ) - phenyl ] - 1H benzoi
i.d 57 Y.} - et hyl anl ne. and -1 - .
(RN B s R R R ) aery I begesimigagat Sxh-ethy)-
formatnige lanelt hy| ami ne. o
(SN 1 e e Y Py T b PR BBty
formamigp et hoxy- pyri ni di n-5-yl) - phenyl ] - 1H benzoi ni dazol -5
(R)-15 R%[?: QIW’*”%“”??’F'F 'n(-)3-c})/{)-phreiné/[]-n 1_H-pe?zc_Jimrl]'derr]zoll-]5_-ylj_-Lethg/rllazng[nr% and
-1 a7 e e g Ot PBass ol

ethylamine.

(R)-14{B)[3424LDlrdethdxy-oyanidinss-ykHohe By N1 H-béreavjinfdalol-beizebhyliamine
d i dazol -5-yl }-ethyl am ne. TEST METHODS Test nethod 1 In
vitro inhibition of 3Hflunitrazepam (3H FNM bi ndi ng

(S)-1{h3-RBADIneibox-pyimidindey plienylf1 Heberuadimidazohs-yl}-ethylamine.
(R)-1-T0I9 (2 Koy e B RBRG) Zﬁa’%’ea'??zm@%?éjoi?'zﬁf’aﬂsmgz%a"d
(S)- 18 &l $-6¢-rddeéorarpyoidirn8-yihwlery bl Hhenzeinidaaelcayiwthylamine.
Cerebral cortex frommle Wstar rats (150-200 g) is
honogeni sed for 5-10 sec in 20 M Tris-HC (30 mM pH
7.4) using an U tra-Turrax honogeni ser. The suspensi on
is centrifuged at 27, ODESY METHODS nin and the pell et
is washed three tines with buffer (centrifuged at
27,000 x g for 10 mn). The washed pellet is
Test methgddi zed in 20 M of buffer and

In vitro inhibition of *H-flunitrazepam (*H-FNM) binding
The GABA recognition site and the benzodiazepine modulatory unit can
selectively be labelled with 3H-flunitrazepam.

Tissue Preparation
Preparations are performed at 0-4°C unless otherwise indicated. Cerebral cortex

from male Wistar rats (150-200 g) is homogenised for 5-10 sec in 20 ml Tris-HCI (30
mM, pH 7.4) using an Ultra-Turrax homogeniser. The suspension is centrifuged at
27,000 x g for 15 min and the pellet is washed three times with buffer (centrifuged at
27,000 x g for 10 min). The washed pellet is homogenized in 20 ml of buffer and
incubated on a water bath (37°C) for 30 min to remove endogenous GABA and then
centrifuged for 10 min at 27,000 x g. The pellet is then homogenized in buffer and cen-
trifuged for 10 min at 27,000 x g. The final pellet is resuspended in 30 ml buffer and the
preparation is frozen and stored at -20°C.
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i ncubated on a water bath (370C) for 30 min to renove
endogenous GABA and then centrifuged for 10 mn at
WQ@70000@880 g. The pellet is then honogeni zed i nPGUEPNG6/061417
and cen trifuged for 10 m'n3ﬁ_} 27,000 x g. The final
pellet is resuspended in 30 buffer and the
Assapl eparation is frozen and stored at -2Q0C. Assay The

B RGBSR a0 s Ty SRR To0RS 28 et F0Ft 27,000

X g. T‘#Tvbtﬂblléﬂism/aﬁfémMiaé with@a ms_e,mlw-'l'r'isf-ditraiﬁ,rw-_l an udihg an Ultra-
re onoageni ser. .an i f. , ,

Turra3 $ohRRoe R Sl S Rea T 19 M 9F e 0000 T Rapeliet s
resuspended it 5andyl Tpls-citrate, pEO7 H (500frhlduffespeg gudf asigingl issue), and
then (SEPRFbindfiaSaR. ATgtofsilr CR W8, & Rieaded s 25Th Bf et
solution apr 25 HIN>HNINM @ mh finaleancestration)s Byixeshand jacubated for 40
min aPQEC.LISQ?Q@ESIgchgﬁcﬁﬁQis"fééﬁtaeﬁhir%@%am (siﬁ@@i&ﬁ%@f_ 'pgrrp(bbmiﬁﬁﬁl

| I | y4 |
concarimtBE Altetgubandhe RATTISS Ristaddl 5 atace-gold biffesgnd
poured diteotlly dnte VeimatchamGFAC glass fiboe fittersdindses tdugtiomtind immediately
washd8 SRS s cBlutibrer; ¢ amiqunFbErati iRy BhRe £gR s
determinadhiby epnverdionatliquid sgintitatianecauntingr Spesifid binding isciotal binding
minu?Moﬁ-%Pé&ﬂ%ibﬂ’gﬂﬁ liquid scintillation counting.

Speci tic bindi n%j

peci is total binding mnus non-specific
Resuﬁ% ndi ng. Results 25-75% i nhibition of specific binding
st be obtained, before calculation of an I C50. The
28915% inhikition lof specifit bindingsmusbioe cbtainedafater calcdation of an
ICso. (mV) of the test substance which inhibits the specific
bi ndi ng O 3H FNM by 50‘@. 1 1C50 = (applied test
$he destvalue wilcesgivaniasi Csaflje coppenteatian (uM:efdhetest substance
whichihARits dhé BpEEifie bdifg 6B3-FNMBYG0%E the specific
binding in the test assay. (The cal cul ati ons assune
nornmal mass-action kinetics). Test results frgmthese

expelGspeniapplied tesh substaace ebncemipationg] pMyfx t
invention are shown in Table 1 bel ow 9_1)

where
C, is specific binding in control assays, and
C is the specific binding in the test assay.
(The calculations assume normal mass-action kinetics).

Test results from these experiments with a number of compounds of the
invention are shown in Table 1 below.

Table 1
Test compound In vitro binding
ICso (UM)
C-[1-(3-Thiazol-2-yl-phenyl)-1H- 0.011
benzoimidazol-5-yl]-methylamine.
N-[1-(3-Thiazol-2-yl-phenyl)-1H- 0.024
benzoimidazol-5-ylmethyl]-acetamide.
N-{1-[3-(Thiazol-2-yl)-phenyl]-1H- 0.0048
benzoimidazol-5-ylmethyl}-formamide
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Table 1CLAIMS 1. A conpound of general formula (I): or
an N-oxide thereof, or any of its isoners or any

WOoroosn0880f its i soners, or a pharmaceuti cal | yPCT/EP2006/061417

acceptabl e salt thereof, vvhg ein Ra, Rb and Rc
I ndependent of each ot her gresent hydr ogen, al kyl,

cLAIMS ! oal kyl , cycl oal kyl akyl, al kenyl, al kynyl, hydroxy,

al koxy, al koxyal kyl, arylal kyl, fornyl, alkyl carbonyl
or alkoxyalkylcarbonyl Rd represents a heteroaryl
Arcompouid eftganarakioanyia @k oup is optional Iy
substituted with one gt nore substituents

i ndependent |y sel ect eff fron1the group consisting of:
hal o, hydr oxy, RR'N cyano, nitro,
trifluoronmethyl, trNflud , hydrazino, al koxy,
cycl oal koxy, aIkyI, IQéycloalkylalkyl

al kenyl , and al kyn G N\ and R’ |ndependent of
each other are hydrogen or al kyl\. 2. The compound of
claim1l1, wherein Ra represents o al kyl or
aryl al kyl. 3. The conpound of 1 or 2, wherein
Rb represents hydrogen, alkyl, \g RYryl al kyl ,
fornyl or alkylcarbonyl. 4. The conpoundDof any one of

ér‘ élh 'Nioﬂldé thafeor thrrad%fflt%ﬂééﬁ\éfﬁ ér Qh{}d riddare 6f itsisiers,
Ia}lms 1-4, wherein Rd

f
P%ﬁPQ@E’H?g&& q@ﬂY@Pﬁ%ﬁr’%PPeg?% egeeq ected from thiazolyl,

wheraly!l , pyrimdyl and pyrazi nyI, whi ch het eroaryl
group is optionally substituted with one or nore

t.s . 1 nde nt | el ected f the
ri3: bt B e ERET of Saelof s PRESanl BRI gEn Hi@Pcycloaliy,
cyn‘rmilsylakyjf alikeaylatkynykhydroxy, @koxy, alkdxyaliol, arylalkyl, formyl,
yl J- met hyl am ne;
PME@WPQIRQ@Q%'EJSHWJ H benzoi m dazol -
d-yl J- et hyl am ne; G|
R{ 2epreseiisc beleyoanyl gro@pyl ]-phenyl ) -1
H begapihm |
Cl1 (:;R;,' {}Hﬁé}réfo?r%%zrﬁh#) é‘@ M@?"s%ﬁstltuted with one or more
H bePYRStIRMHS i) WF’Fnﬂ){eﬁﬂlﬁF’m frem the group consisting of:
halo, hydroxy, R’'R”N-, R’'R”N-alkyl, cyano, nitro, trifluoromethyl,
trifluoromethoxy, hydrazino, alkoxy, cycloalkoxy, alkyl, cycloalkyl,
cycloalkylalkyl, alkenyl, and alkynyl;
wherein R’ and R” independent of each other are hydrogen or

alkyl.

The compound of claim 1, wherein R? represents hydrogen, alkyl or arylalkyl.

The compound of claims 1 or 2, wherein R® represents hydrogen, alkyl, alkoxy,
arylalkyl, formyl or alkylcarbonyl.

The compound of any one of claims 1-3, wherein R® represents hydrogen or alkyl.

The compound of any one of claims 1-4, wherein R® represents a heteroaryl
group selected from thiazolyl, pyridyl, pyrimidyl and pyrazinyl;
which heteroaryl group is optionally substituted with one or more
substituents independently selected from the group consisting of:
halo, hydrazino and alkoxy.
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C-ti-CS-Pyrazin-Z-yl -phenyl J-1 H benzoi m dazol -
d-yl J-nmethylamne; 1-[1 -(3-Pyrazin-2-yl-phenyl)-1

wWoRMenesspim dazol -5-yl]-ethylamne; 1-[1 PCT/EP2006/061417

- (3-Pyridin-3-yl-phenyl)-1

H benzoi m dazol - 5-yl ] - et hyl A ne;

1-{1-[3-(6-Fl uoro-pyridin-3-yl)-phenyl]-1

e eamprrnd #F 6laim- Y whiet igy| ani ne; 1-{1
%(Gﬁrﬂruﬁém-ynshw ¢'Hfbe°nzbir}ndBE6I05( ]]Lrﬂethylamlne

-(g)-,lgyrﬁana-a%ﬁ I’fgnglbh'gﬁ%e}gzglmlgazol% []-methylamine;

6—[be(Bz[6l-H'=l‘udﬂzpyr1cﬁn-)ﬂ yi}-phénylpiHABenzoimidazol-5-yl]-methylamine;

ViR 2 S eV PR dindoarg! fayii-methyiamine;
C/-[I;E(B.I?wazaﬁdli phenyl)- 1UWO¥§:§$]I ;j-yl] methylamine;
-? rd¥iRs -gl I il H—eth lamine;
mEzaz%frﬁru;%wphenyn)wﬁﬁéwqnc'?udamlrémﬁhethy@mm {1
1}{3- [BQSM&MrMéﬁB H%ﬁﬂo]migazol 5-yl eth¥eam|ne
EeEE R e ?-Vbr?éh i SiPeBkaRyepzal syl ethytamine;

H-I-[Mﬁ-zRyrmmmmzﬁ-ly#—bhghyl)-&thyér)zomm::lzahﬁ%-ethylémme

M—@ @goﬁi?n% D -gFﬁ@éﬁW‘i H'ﬁeﬁiﬁ rﬁtd%%l’-ﬁ-@ﬁé@hbl] Hcetamide;

Mr[3-(@2Pwidinexyl-ghenybr fpeng\)mpd@zghf}-ylmethyl]-acetamIde

N@e?gwﬁ%gl?g%py??dﬁ& F)Jaﬁbﬁgg]eﬁlybéniolmudazol 5-yl}-ethyl)-
BEEe i dazol - 5-yl }- et hyl ami ne; Met hyl -[ 1

g ~{y[3-@-Methoxy=mitidin:Blyl Lphenyl]-1H-benzoimidazol-5-yl}-ethyl)-
g enzqi m dazol - 5-yl net hylﬁ) am ne;

RaHOP- [1-(3-pyridin-3-yl-phenyl)-1
N-\{efiz(G (2 4rRlimktHoxytpyeintidint-5-gijiprenyBett-pengdimifazol-5-yl}-ethyl)-

Eirﬁ' ysdin-3-yl - phenyl) 1
en20|’m dazol - 5-y th r\s am ne; zyl-{1 -[1
1({3 [gﬁZ,%DmgmpxngﬁwW %y -phenyl]- 1H ben20|m|dazol -5-yl}-
,g pm dazol - 5-yl ] -ethyl }-am ne;

3-th o _
a—ﬁ@&%‘i@ @?@‘Qgﬂﬂﬁéwwlkﬁf]*lyﬁrﬁy%bengplmgg@%ql q-)il}-ethylamme
4({$-[B¥(2+’:El@d>r02pwld1rpBajly-bheriyl] 1H-benzoimidazol-5-yl}-ethylamine;

E[eﬁ@fﬁ?{g‘(pglﬁ?ﬁ{ g%}éhgﬁ@ H5 difiigazol-5-yimethyi}-amine;

Bimeiyb[ 1 3pyridins3-yl-pheriy) H-dnanzel;mldazol 5-ylmethyl]-amine;
%E ﬂlz/{ En](géé/rﬁimsg-y?—#“rs\%nil:)-ﬂWﬁaﬂialmhazol 5-yl]-ethyl}-amine;
tengyl-{1tl1-G- pwltg@-@-ylg)r}ﬁnybhwqhenglmldazol -5-yl]-ethyl}-amine;
qm(sltﬁlaz@l-zii:t-phéﬁw YI-I]-beﬂrfﬂdTﬂldazol -5-yImethyl]-amine;
z e lrrz
RrBefoH iisso2-frherr | BRradmiegrel drymathyi-aming;
E(f&l-py-@-ttmazcs 2+y-piineny)- ) Hibenzoimidazol-5-ylmethyl]-amine;
Hi&ﬁﬂz[qi-(gitﬂ%8|-2§§l1—)6'hlah%-q¥‘-l})énzoimidazol-5-y|methyl]-amine;
Benzyl-[1-(3-thiazol-2-yl-phenyl)-1H-benzoimidazol-5-ylmethyl]-amine;
Dibenzyl-[1-(3-thiazol-2-yl-phenyl)-1H-benzoimidazol-5-ylmethyl]-amine;
O-Methyl-N-{1-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-
hydroxylamine;
N-{1-[3-(thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-ylmethyl}-formamide;
1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
or an N-oxide thereof, any of its isomers or any mixture of its isomers,
or a pharmaceutically acceptable salt thereof.
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10.

11.

hydr oxyl am ne; L/-{1-[3-(thiazol-2-yl)-phenyl]-1
H benzoi m dazol -5-yl met hyl }-formam de; 1-{1

WO p®6[1888@NI| or o-t hi azol - 2-yl ) - phenyl ]1-1 PCT/EP2006/061417

H benzoi m dazol - 5-yl } - et hyl §g1 or an N-oxi de

t hereof, any of its isomers"vor any m xture of its

i soners, or a pharnmaceutically acceptable salt
thereof.7. A pharnaceutical conposition, conprising a

Alphaamaceutical lcpmgddsiion, cempnisimgta tiferapeutivadiy effectiveaayount of a
86‘??\9@%8 ﬂaﬂi oﬁeebf cﬂilmgnl B ?rxér‘FRI 6)*(]8& ?ﬁ’éreo?%yoc;f itstiSomers or

ahy mislvee of lé%\ISIOWQISC@'pQ aba@na@eutloaﬂxe aegeptab@gaalwaereof together
With 't #dadt %ﬁétpr%‘ﬂl%al%@@t"éﬂi‘l?%bﬁﬁdlé/céﬁ%? F&&%u@ntcé}* du!u%ht

exci pi ent or [ uent . of the chemcal conpound
of any of cl a| rrB 1-6, or an N-OXI de thereof, any of

U§6 of gmehemival prEiUNﬂ wf angfof icldimisse8E6san N-oride thereof, any of

har maceutl cal I cce ble salt thereof
B arRes e dty SR dfboisbreds. of 8 W BmackDlied igascgrtable sai
thlesdof) for the manudactareubfom medicarhent. phar maceut i cal
pharmaceuti cal conposition for the treatnent,
g_r evention or alleviation of a disease or a disorder
he aseaegrrding o elaim @aferdhe manufasiune ohamheamacemicsh

ghémutlehﬁéﬁrﬁﬁé&%n fSrHE ticatmbAt, rp?é\ié?fﬂl%h\(ﬁ‘ dli@viation of a
recept or conp

ul ation, of t
gl'éﬁ??%Pr Adlisyder 95/§t°8HP't'§?O of-pypaqugal aElS’BFJdP%@qt%“%’P Ayhieh
diseaberdisordeher donditior is isponsiee to madutatidn ofthesGABA4 receptor

EBbEnihg SefaaamBi SPMout ni'story of panic

dlsorder ani mal and ot her phobi as, social phobi as,

%%%éia‘é%b&ﬁ%% él'a}fﬁ gjhﬁ%rr%ﬁrthe Sl'i%;a%”éirs&de?“cﬁ ngdltlon is

st ance-| nduced stress di so
96>§9tyt digerders, cpaeiwadlgerﬂeé vty @rs\yltmtstcﬁg%aph%b@e@goraphobla

Witﬁ@uldﬂ&ﬁ)ry Bﬁﬁﬁﬁm didcsraes %rmmalaaﬁdaémr phebige! §¢¢1§| phoblas

S CoroPRlsivElibonddh, 1 GFaerateedinn htitancdriiduicSd anxiety

dlsprdersstvesmd|sbrdm$,qrosﬂ-|tmmh1mndja¢utesmsnese disorder, sleep
r e
gfsgﬁ#q‘ ﬁ%‘#g d%é)rrﬁgrg H%gfdgesngérg\?u ve dgs%?)%%gr gﬁegfsg Eelzures
rywl%lonss |feblgiconyllisiongén ¢children) mtgwynmec mgioslatigienders, depressive
Bﬁbfi?Bng'o?sdidét%r @8prossidic 'sH\gjlélgp%BBb%ﬁFP éﬁﬁ’?érﬂ major depressive

neu eneratlon ari sin rom cerebral I schema
dispedari wtalémfccqi'sows&%ebla ler gisoyder, Stpolar! anghbipolar Il manic
di@@rdmﬁtwubthymw dissider Cpsihbtic ersesders, imeliiding d@huﬁdmema

@ﬁlérﬁgiptg'gﬁ% : o%pﬁﬁefz?moqg?gb}al Fs%‘wgrrmae MBitention a%kflc?g\ypgractlwty
disorder, pain, nociception, neuropathic pain, emesis, acute, delayed and
anticipatory emesis, particular emesis induced by chemotherapy or radiation,
motion sickness, post-operative nausea, vomiting, eating disorders, anorexia
nervosa, bulimia nervosa, premenstrual syndrome, neuralgia, trigeminal
neuralgia, muscle spasm, spasticity, e.g. in paraplegic patients, the effects of
substance abuse or dependency, alcohol withdrawal, cognitive disorders,
Alzheimer's disease, cerebral ischemia, stroke, head trauma, tinnitus or disorders
of circadian rhythm, e.g. in subjects suffering from the effects of jet lag or shift
work.

A method for treatment, prevention or alleviation of a disease or a disorder or a
condition of a living animal body, including a human, which disorder, disease or



notion sickness, post-operative nausea, vonting,

eati ng disorders, anorexia nervosa, bulima nervosa,
wW@e@aagessvr ual syndrone, neural gia, trigem nal PCI/EP2006/061417

neur al gi a, nuscl e spasm spggti city, e.g. in

par apl egi c patients, the eff&cts of substance abuse or

dependency, al cohol w ihdra Ltive disorders,.

Spfor & seseingid do madulisPH the THE, reGaritR S MREn the

tertratmervoussysiempwhithsmetherdscarhprisesctive step ofiadministering to

; I:N: . s

Suhg it e Gody It REqd therb S |HFafeliRal sigchid ayint of a

epmapued ageordingio anyipre ok thepglaimsiil $hioa@n Nroxide thereof, any of

(9 bners ’br%fngq’nixmfb'w itd i dMbrsd Qgé’pHdPﬁ{a%ghﬁ&llzd&EFfbble salt

whi ch di sordér, disease orcondition Is responSive 1o

fsePfati on of the GABAA receptor conplex in the

central nervous system which method conprises the

step of adm nistering to such a living aninmal body in

need thereof a therapeutically effective anount of a

conpound according to any one of the clains 1-6, or an

N- oxi de thereof, any of its isoners or any m xture of

its isoners, or a pharnmaceutically acceptable salt

t her eof .



