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1 BENzZI M DAZOLE DERI VATI VES AND THEI R USE FOR
MODULATI NG THE GABAA RECEPTOR COWPLEX 5 TECHN CAL
FIELD This invention relates to novel benzim dazol e
derivatives, pharmaceutical , conpositions containing
t hese conpounds, and net hods! of treatment therewith.
The conpounds ' i r l..in the
treat ment of %N%WIWSEESSQB@-E“&% &'\&ases and
di FHEIR USE FOR MGDULATINGTFHEGABAXRECEPTOR GOMPLEX
GABAA receptor conplex, and in particular for
conbating anxiety and rel ated di seases. BACKGROUND
ART 15 The nodul atory sites on the GABAA receptor

conpl ex, such as for ﬁgém@A?_thleenzodl azepi ne

binding site, are the target for anxiolytic drugs,
such as the classical anxiolytic benzodi azepi nes.
Hblie \ravrentiph gglatasdo aoyelhenzididareln deriMaltiMesy pagrmaceutical

compHQiEiSﬁé E@Vﬁbﬁung{ faky rcSﬁnpo'MHH& | ﬁ@mbﬁﬂfo‘é@ﬁre%ﬁméﬁ'ﬁh@l‘é@%
%ceptor exi st ;. each receptor a_pent anerj c
c tHiﬁ'

hpcarPeyRgs Phihegnwemioniare ugetuin thedralmest obqerrotral nervous

systeMildiSeas®s #hd diserderss whidh &rd ieeporisiee tolmedultian of &l GABAA
enzo

recepgogf(ci?g'lﬁfé/‘:’%}‘. 'Ptpaﬁ F%E%r C@U%@@ﬁgo '&?%ﬁqgﬁéedogis?ﬂ%e&
key elenents in the disadvantages of the cl assical

benzodi azepanes (suc Gw?ﬂ' 0 dependency, and
cognitive inpairnent ;Bpi‘(zﬁre a eE@th he al subunit of

the GABAA receptors. Thus conpounds with selectivity
f dhe muadudetoryrsites onGhe GINBAL ecceptar comples sach galferrexample the

benz&ﬁﬁze%%%e!%&ﬂ SRe hé’r\é%hé@a gpﬂb?éﬁﬂo%h?@rﬁsf 8Gdh é’é er' él&ismal

her e s stil ron nee or “compound
anxiolyHc BE'FZFQFI'%Z@@'”%h HPM&Y&T 651336 are amqwated VF‘UW Iﬁ]émhﬁf &f undesirable
featulcddere is a strong need to find effective corrpounds

MR is S iR o SShier PRRRRRAT et pERlgmeric

compesmeotprisingesubumwés tdravwn ffomvicde $1-8 vegripousrd @ sulbaminsbrms. The

class@rﬁl a3y 4]%8 belngo%ilﬁz?ﬁﬁeé\'sh& T8 s%b ay)r?)e gelecﬁﬁntgr]t I#J\Sé)l;)(ééjr?suggested

I soners or
that ong @lfrmeskeyoelemenwgftm@advamag@s @ @ﬂ&ﬁﬁl@' enzodiazepanes (such

as se&ié‘tﬁ{)n\?v%peﬁﬂé?fc?,' SndEogritve ihFieherd) i3 r81afRf tb M8l c@Subunit of the
GABAA\ receptors. Thus compounds with selectivity for the a2 and/or a3 subunits over the
a1 subunit are expected to have an improved 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 Formula I:
RC
R N

b >
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In its second aspect, the invention provides a

phar maceuti cal conposition, 5 conprising a
therapeutically effective amount of a conpound of the
i nvention, or an N- oxide thereof, any of its isoners
or any mxture of its isoners, or a pharnmaceutically

E aIt t r.eof to ether. with | east one
or an G- RdBeRol G SR S okt 67 8hY Tiiire OLi jsofdte. SFe
pharndadeugiotlly heceptibletdadtrthasgpéct , the i nvention provi des
wher(%ﬁ?%au?{e % aﬁ‘d‘??'H?%‘é‘ﬁng&at‘srbeel&\B I nvention, or an

of ,” any of i

i de’ there s i1sonmers or any m xture of

i trsitd seeandsaspsict.dhe pientieoduovidas lypharaw@eetiical composition,
comphEi‘ﬁ e@fheréﬁéutfcgﬁy{ BROHRCAMBEN S @c@ﬁ?bﬂﬁ&%ﬂﬁéﬁ%entlon or an N-

osltion he treatnent, revention or

omdedh@ Pl ANYRH 15FiSamers eagey H‘r'XtH"QJIPE'cB? tromess: o @ phadne¢fically

accepléblé JantRBteof] tﬁgbtﬁ@r R@theathga@ronanbth i betii88I8, acceptable carrier,
ition is responsive to nodulation of

or r con
ex0|p|teﬁ1g Eﬁ@ﬂﬁreceptor conplex in the central nervous 15
shrsa éurthdrraspest, itheé ifventibre prasgpesthe wdeeof acempioand of the

invenﬂ?ﬁ adr Nooﬁdxgﬁ{el?ggf faﬂg of ftgz?éJFﬁé‘rts or ﬁfﬁﬁﬁﬁ’ﬁr‘e"& t%rl?omers ora

a I on con

pharrmcwtlpaw aeceniablglsaltsbereof, fﬁbthmmﬁgumtmmf a pirareraceutical
comp@'sﬁlgh g(tﬁf tgﬁqge%@ﬁféﬁt emgﬁz d()eroéllct)a'rvﬁatfoﬁscﬁgéllls%@sé Br a disorder or a
ond'E%pkam@mﬁwgchwﬁAﬁ e AT SPRG STBRT Sesongiion is
respodbige tofmadlmativrs bethen@ABA FECptar tombplek ianhaekntaldyervous
need thereof a therapeutically effective anount of a

SySte@0rrpound of the invention, or an N- oxide thereof, any
ofn & still fusthesaspect, drgyinviertion eelafesitos insthmst for treatraent,

preveﬂgéﬁ %?%ﬁé’\?lbﬁﬂ'# b¥a d?éé%%@tcﬁ\% ﬁ Isé@le‘i' o RELdidli tlon(%ﬂﬁﬁvmg animal

nventi on par ent
body, p@@l%wgﬂhvnﬂ@a Wh'th@S@'Idlerafd'WseZ‘Br @W'H‘Qﬂ isggeRgNSsive to

modufiftionl dfeHe EHRBA L Fédegfbradbin ﬁéﬁ@ﬂﬁﬁcerﬂ%ﬂ\bhﬁﬂs@y@@rﬁ%h

bst i .d |l e
meth QL PR OS ISP P! A S| e 4 WG aBEaabody in need
thereofry drerapeutipatly ieffestivee ammpotiotia cbn‘qdengeJﬁmalnveﬁnomnbraan N-

oxidet(théreo%Z arﬁ\&l dg |]sJ)m\eEs oﬁgrﬁgnﬁxtg%dgﬁ ||t§ |s%n%e9§ - Blh???hggeutlcally

recf,
accefitgbigead, themofa phar maceutical | y accept abl e salt

t DR GBbje 4O BF Bicinvention 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 the general
Formula (1):



10

15

20

25

30

35

Re, Rb and Rc i ndependent of each other represent
hydr ogen, al kyl, cycloal kyl, 5 cycl oal kyl akyl ,
al kenyl , al kynyl, hydroxy, al koxy, al koxyal kyl,
fornyl, al kylcarbonyl or a | koxya I kyl ca rbo n vyl
; Rd represents an aryl gro%p, whi ch aryl group is
optionally substjtuted with one o substituents
or an N RiSaRBIART SmEe L ISOMETs GRATH GRS S8R Rng of
ora phh@nﬁ%b@tlcmwtﬁd@é)btab‘l% BaINtherBoRR' N- al kyl R -S2-N(R") -
h (C=0O) - RR'N(C=O-, cyano, nitro,
w erelp“ fl uororret hyl, trifl uororret hoxy, al koxy,
R R amdl R)CahklemgndmthfIeachh&rabpy&semjnydmehy Rlykdycloalkyl,

cycloal'ﬁz %Wy&’é‘l’kyvﬁ éf%gy F@I%)ﬁ%ﬂ%} 8@6?&/ g*‘éyg%@ﬂonyl or

alkoxy@ Wearkgnylhydr ogen or aI kyl; 15 nisOorl;and Re
9 repfeRRhES SR Py /roGH; erocycl ic ring, which het erocyclic

t] b it d th
mﬁ?’@&ﬁ%m\-&vﬁﬁp oy SR ER il on bl iord gubsttuents
irddpgndehsig sekeytedoiromehé gxgup 20nsistimnef: enbodi ment, Ra

e’ Fabr d By RIARE, KR A SR MEC L R0 e

r epF%B’éN{(@ﬂerygem nitbkirifluotamerfly!, drifludrayiedhexo @koxy,

e e
st i Bikenyh @emybard diGRER )b represents al kyl car bonyl ,

such aswheshR - andRairkfepehdért dthedchestbed breRydrogen or alkyl;

represents h d n or alkyl. In a special
enbodi merg ‘%ﬁ{rag}gresents al kyl, such as net hyI In a

speci al wn'bpdasmatHa hemroqwlesmgts hydr ogen,

represents
fuPt ber en‘o%%ﬂeﬁ%gr%&glﬂ% ﬁﬁ 8a n\{S&L&f‘]aﬂgtb% %Nuted Wwitt halo,
represent s trifbiongmetoyl tmuarem&tb@m §Yﬁ@® hrytro alkyi hydroxyl or
still furthgjsgubodi nent, Re represents hydrogen, Rb
represents acetyl and Rc represents nmethyl. In a
further enbodi nent, Rd represents an aryl group; which
G bheefrﬁly@dm%nt Rt rém@éénts svlsdgensrediky lnha epeciar ebbgiment,
subs uents i ndependently Selected fromthe 35 group

R® repE‘%ﬁ?é\% ﬁ 960: hal o, hydroxy, R R'N-, R R'N-al kyl,
¢y arfarther em,odtmerhtl, RBrrepneBlaplts hydrbgd;m(nlk)freﬁdnmwyor alkylcarbonyl.

Ina spaéf(l@q%nl?(&%f ﬁie&ﬁ‘ ﬂém?%bﬁ%sﬁér{fg hgd@é%l oﬁr{ 5¥l]1rther embodiment, R RID

represghts fmmﬁrmerﬁtllldﬂrtleercembodmerﬁr8 r@mreggretﬁ alkyleanopnyl, snch as
acetyl @ further enmbodi ment, Rd represents optionally

substjtuted phenyl. In.a still further errb% II ment
i grddldHetger embodiment, R° represents hydrogen or alkyl. In'a spemal

embodiment, R°® represents alkyl, such as methyl.

In a special embodiment, R® represents hydrogen, R® represents hydrogen and
R° represents methyl. In a further embodiment, R® represents hydrogen, R® represents
formyl and R° represents methyl. In a still further embodiment, R® represents
hydrogen, R® represents acetyl and R® represents methyl.

In a further embodiment, R® represents an aryl group; which aryl group is
optionally substituted with one or more substituents independently selected from the
group consisting of: halo, hydroxy, R'R”"N-, R'R”N-alkyl, cyano, nitro, trifluoromethyl,
trifluoromethoxy, alkoxy, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, and
alkynyl; wherein R’ and R” independent of each other are hydrogen or alkyl.

In a further embodiment, R° represents optionally substituted phenyl.

In a still further embodiment, R® represents
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4 R26 R4 R wierein R2, R4 and R5 independent of
each ot her represent hydrogen, hal o, cyano,
trifluoronmethyl, trifluoronethoxy, alkyl or al koxy. In
one enbodi mrent, R2, R4 and each represent hydrogen.
5 1n a further enbodi nent, represents hal o, cyano,
trif | uoronet hoxy or al koxy; R4 represents hydrogen;
and R5 represents hydrogen. In a special enbodi nent,
PR represents halo, such as fluoro. In a further
ndpdi ment, R2 represents cyano. In a still further
diment, R2 represents trifluoronethoxy. In a
ar enbodi nent, R2 represents al koxy, such as

y. 10 In a still further enbodi nent, R4
represents halo, such as fluoro; R2 represents

wheré]% ﬁzoﬁg%nd%ﬂdggégéﬁ@érﬂﬁ? rétacﬁ%‘?ﬁ@r%gre%éﬁt ﬂy&rlbrtgtﬁlﬂeﬁalo gyano,

trlfluor@ne@%rtﬂf@oramh@@nalkethradﬁoxyapresent hal o, such as

f |r1ué’tﬁé’eﬁfbo€inhé’ﬁt° R?I R* angtRY éaJHJrreprt%erﬁ'WQFBdﬁﬁnt Rd
repr ent S N R3 ere

%@r%%d'@?@”t r%e‘i?@ﬁ%@’rﬂts 8?'%§¥ﬁn%ttﬁﬁh°ﬁ°€1ﬁtﬁ%\h9r alkoxy;

reﬂi\&é@éﬁ@errydrb@ém,andm5 @ieé&rﬂs)ﬁydrdﬁer( Gr8)special embodiment, R?
uQr.o

ano,
repregnts s SUED ﬁ&f@“}m% inf P PR e, R sepresentsgyang, I a stil
furthes embadiment RSoepresentofriflRdrorRethoapr lesefitrther embodiment, R
R4, R5 and 20 R6 each
repre?ént§%iked§1§§ cl}%é%tﬁ?’ﬁ speci al enbodi nent, R2 5
@p@§§léﬂ4rgwer@|np(tgncgm|eﬂb@|r@meﬁpnt%hgp gych as fluoro; R? represents

hydrogehhyhé Refrepidsant Fgdro na still further enbodi nent of
Y ogé 0 % and R3, R4, R5

; d R6
in a fgiher & eSO mEnE. TR mseeaTS PIKox CShuth 45 MEIBO0H o epragents
hydrogeprans@ﬁfsepﬁelsght:laalbpﬁucth as flucio ascldoetyl . 25 In a

eﬁté%ﬁfﬁ sElinBht JRiosbfe i R, "Ra and Rs each

r epriRsent hydrogen In a speC|aI enbodi nent, R2

rep esent; nmet hoxy. In a further enbodinent, R6
mepreses®s nethoxy. In a still further enbodinent, R2
bot h represent nethoxy.

wherein R?, R?, R*, R® and R® independent of each other represent hydrogen, halo,
R’-S0O,-N(R”)-, R’-(C=0)-, RR”N-(C=0)-, cyano, trifluoromethyl, trifluoromethoxy, alkyl
or alkoxy or (CR'R"),-R®.

In a further embodiment of RY, R? represents R’-S0,-N(R”)-; and R® R* R® and
R® each represent hydrogen. In a special embodiment, R? represents
alkylsulfonylamino, such as methylsulfonylamino.

In a still further embodiment of R?, R? represents R-(C=0)-; and R® R* R® and
R® each represent hydrogen. In a special embodiment, R? represents alkylcarbonyl,
such as acetyl.

In a further embodiment of R?, R? and R® independent of each other represent
alkoxy; and R® R* and R® each represent hydrogen. In a special embodiment, R?
represents methoxy. In a further embodiment, R® represents methoxy. In a still further
embodiment, R? and R® both represent methoxy.

In a still further embodiment of R, R? and R® independent of each other
represent alkoxy; and R*, R® and R® each represent hydrogen. In a special
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In a still further enbodinent of Rd, R2 and R3

i ndependent of each other 30 represent al koxy; and
R4, R5 and R6 each represent hydrogen. In a special 5
enbodi nent, R2 represents nethoxy. In a further

enbodlnent R3 represents hoxy. In a still further
enrbod nt h represent
embofiiEhe R ARSRERBIe RO RATHAT SRPo IR crPTgsents methoxy.

Ina samﬁjrtrtﬁrfmmbaschmeesé?ﬁ andaRﬁcbmyh reprds &g, m&ﬂ'noayld R6 each

d8ns il
re rglﬁ'ﬂﬂ% (% &%ﬂ_to ﬁ g?f glﬁ rl;\’zrlne%quie'ﬁ?gf eagﬁoﬁmr reprezsent
alkoxy; @chgerﬁsam@&@aph represest hydrogent Inea spesipbemhedimerroR

repre?é#%s'?ﬁetﬁ@ky Iﬁ%olréj‘?tﬁél“bnfﬂgdhﬁéb{t I#“'?e re%tehH mfe%de?/efn a stlll further

represents al oxy represent
embogimnent, Rar?cﬂ‘dFa b‘P@ r&HEﬁsﬁ@t Qﬁ?h‘)ﬂépresent hydr ogen. In a

smei Eﬁll fLetHee GnissdimeREof Rf”l%%ﬁﬂ{résenﬁbh@ky RP hreparesents halo;
u er resents ro,or,.c
and R RS SPGB ™ vl EGuiuRenl 5 jeresents

methcﬁq/ ire priegieert smbadmneninﬂ répﬁesé&ﬁtseﬂm«brcﬂﬁr ebloho.r epr esent

hbff%ﬂ%{br drith bf‘hd eﬁb%ﬂrgg(%ﬁts ﬁ@?ox&e R ?%ﬁ{é%énts halo; and

3 %ne I'n a urt er enbo
R% R BU@I% eqoh rgpeasant hygiogear |fbﬂ‘§§@¢'ﬁbﬂlfﬂb6ﬂmmnt represents

methdS 'Ir?é%ﬁﬁelaér'ﬁ%dlmé?ﬁ REPESEEOAE flidk®; and R3, R4 and
geac res hyrogy Jnasec:lﬁ( n‘gdlrre
'W@FEB§ R nrepresnts sikoxibBdrsrIgeeNtRalo;
and R°epf %ﬁdrRGSeédmmpDesdm hydfagdrhen aespeeiil eriBodirheRd RZRépresents

d R3, R4 d

meth‘i@iépl’i%ﬁ“f‘@%r %’5@8%“&‘5& oggéﬁgggﬁ% f@%@%l a?nerrbodl nent , o

RD a &pthasemisodimenh ok R, Rhrepresents elkaxybBlirepnesentealo; and

3 I I h

R R*ﬁ@ ‘F?eégc?l r%?l-%rg?]t %drﬁéeﬁé@eﬁkge@lﬁﬁéﬂn%d@éﬁt R? Lepresents
meth(P)Wdérb@lfHEh@r GIBDOSWQ!HcR (ﬁﬂf@ﬁerﬂ@FfW@ﬁ%ﬁf CRgr®: and R3

alhda Bﬂll ﬁﬁ?ﬂsrfeﬂm&ﬁlﬁ@ht ByR* qg%l‘épréébrﬂs én@&yakf’ and R® independent

nen repr
of cagiipBiet FehlEseR gL B ERaR 7 faRiesehtepgan, i papecial
emboelirhent; %mépre@@ntsapeﬂwyt 3 é Furthres. elT(blodmfelmltch%n('jepresents fluoro. In
R3 R5

a St'"%@gpe&ﬁgég'mefn? eac réée??r{tfﬂﬁgpofegen?x%al 0; gﬂd R4 and

R6 @ fotharemnkedimenh plROgRhreprasents sdeixxl R28nd R® independent of
each 6%9%;9?%%nt ol 8R4 @?%H@R“ﬁé&?@’pre&é\wt%;fd% rIn a special

re resents uoro. In a’sti

embogiperf; Eeﬁ?prﬁénFséﬁ?Mt ¥ 2 fyrthes embodiment, R W??ﬁﬂts fluoro. In
a stnlmml dTapbdinfenRaR’ r%ré%ﬁt@fﬂaﬁicﬁ hal o; R5 represents

CYED 31 BherRian RimEn? pE: S R SRR B, REGARRd Brano andl
R®, Rf and HR?reaJmtreprermmt hgfirogen. RRa BppClelsembsdmwéﬁtNRf GxDesents

chlordand R3, R4, R5 and R6 each represent hydrogen. In a
eci al embodi ment, R2 represents am nocarbonyl. Ln a

stri & furthartemebodiment PRt Rofermaserrts R BpNeSed)s: a1ytiRoy 1, R° and

eaeﬁ réSﬂ%@ﬁ?Wcﬁobéﬁ 9n é‘@ﬁe&é‘l erﬁ?éoé’iﬂfén?eRé?’éd?eé&% %?r‘ﬁﬂbcarbonyl

%1 gl?further embg)dlr%leﬁt ofe HPOFEB %?ésen?g hngOrX(§/S Fa@ represents halo;
and R* R® and R® each represent hydrogen. In a special embodiment, R? represents
chloro.

In a further embodiment of R, R? represents cyano and R® or R* represents
halo, such as fluoro. In a special embodiment, R? represents cyano and R® represents
halo, such as fluoro, and R*, R® and R® each represent hydrogen. In a further
embodiment, R? represents cyano and R* represents halo, such as fluoro, and R®, R®
and R® each represent hydrogen.
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chloro. 35 In a further enbodi nent of Rd, R2
represents cyano and R3 or R4 represents hal o, such
as fluoro. In a special enbodinent, R2 represents
cyano and R3 represents halp, such as fluoro, and R4,
R5 and R6 each represent hyarogen. In a further

R R e B BTRL A" s PSR EiR SR
triﬂuorcapems/ermdmﬁm?gmm RB eath represettieydregbindi nent of Rd,

RPE ﬁg@aﬁﬁ onfr REMRESEU Y KE WJMBRARRE f¥dach other
represemtsﬂr@io g amhR cﬁaCRcrepF@enRBydr@@eRﬁln agppeiatembodiment, R
repre§&H8 fI%bI’t?rIn arfﬁﬂhglssmb%dnﬁér‘i’t Rag%) %hlﬁﬁ'oeﬁ"p@ﬂ” a further

represept ro I'n a speci |nent
emboﬁgﬁ?%&t@p‘és@m%(ﬂuqrﬂ a further errbodl ment , R3
I BP& S6IE firthed Rinsssdiment 6t RY |R28a|ﬁdJRleh$depe¢iaiféﬁﬂbfT§ék§h otﬁi@r

roprof L SR R 9 and B d3h LA LUt Nk SEROR IERL 10

emboldahent, ﬁﬁdem&selﬁu; chlatoRS femcd Inespitl esferthehgohbogement, R°a
repre?@ﬂg'cﬂhro%'??ﬂg nt, R2 represents chloro or fl uoro.

ier enbodi menf, R6 .10 represents chloro

oln @ rsulcbftwthqrrenaocsilmpnt pURY,RT argrRS dndenandent afieactpothed

repre§6nts HaRP g Peééfnt§§Fk§}I %hgﬁjé“ aﬁ&W%‘é@HtrépFé%bﬁt h{&ogen. In a

Specip AT BRI e erpsaia oD GaN Rt In AJIRGg: sabapEnent, R’
represérhtemaetayl. in st alfuﬂtrﬁemembfc}hh&inft em?m;brmﬁts chbro or fluoro.

r a fuy

éﬁ% SUERI et mastinge R By R TS R R e 0 R R

Reretauwihi nepressent hRdrogea. Irm@m@smhoshm(amnﬁispnereecamUerRdelment n
is 1, d%‘nljbRR?nd Rn%ﬁ%s%ﬁgﬁy{r%ﬁéﬁsﬁl Bﬁgép&ﬁﬂgdﬂrﬁbrﬂnﬂz represergs

PRI IREb iR BSEHRCH SRR Gl DOHMEN JE L daroesmia @iasaEin-1-y.
R é ﬁﬂﬂﬂﬁ%ﬁﬁﬁodlm@nph@q Féﬁﬂé’séﬁtﬁﬁhbbﬂll sdb@tlwtédJMthQﬁethylened|oxy.

in 2 spREE e oSSR FePRaeh GRS RO IR et ut o

Wi t h rret hyl enedi oxy. 20 In a speci al errbodi ment, Rd

Ina séggggéﬁ%? nk? Z%%re%hgidﬂ)eég es‘ény a sQBgtﬂgéﬁf%%g%tted from the group

wher'e resen
consislingef @beﬂyloaqmﬁ@ogym@ﬁyl obmtlgoxyag ablorosemy|, 2-methoxy-3-

ﬂuoro%pﬁ@ﬁh I%%SJ -4- fI%oFE?EHQﬁw 3: rﬁ&h%ﬁ?’é@ﬂ@ﬁﬂ phenyl %metpoxy -5-

| uar o- | 'uor

fluorolRhca oA BbophBRGNY!. 2TRENRSKP.EIo-phenyl, 2.5-dilioro-6-
methéiwplﬁ@)m@&dlﬂu&of@tﬂwpfdxﬁ hémar 2nidtRyglifonylamino-phenyl, 2-

cran A BE N SaTeRSE LRI s 2 OWESRnen 2o
cyancﬁphemmllzmutifcmyy@-atﬂan@-ppbewa 6-@ichtoyaplugrhg 3, 6;difluorophenyl, 3-

chloroz2fé 480G ﬁéW I 2%hLdé§‘q*ﬁu<§BQﬁhﬂethy|aohe  2:flugrg-6-chioro-3-

uor
methyl- nh,ecmwbﬂyawulﬁh@nﬂ gﬁ@ rometioe-eine o, ﬁahwcarbonyl phenyl,

2,3- dlznéihgkyf bH@rﬁ)ﬂF@@ffﬂ’hetﬁ’bxyﬁBﬁé’rﬁﬂ ?6@1‘@1‘&%&69/[[5]1 rBirmorpholln -4-yl-

or o- uor o- -fl uoro-

methébp r@y{yg pbq?é'ﬁ@p -yl- al&%]%%-ﬁgﬁ@%B quoro -phenyl, cy%no Z?fluoro
phenyl; 24oybhodr@iffebexathphstionyl, shdabemagdsidioydl-phenyl ,

In a special embodiment the chemical compound of the invention is
1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine;
1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
3'-[5-(1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carbonitrile;
1-[1-(4'-Fluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
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2, 3-di net hoxy- phenyl, 2, 4-di nmet hoxy- phenyl,

2, 6-di et hoxy- phenyl , 2-(norpholin-4-yl-

nmet hyl ) - phenyl , 2-pi perazi n-1-yl - phenyl,

2- cyano- 3-fl uor o- phenyl Z-Eyano-4-fluoro- phenyl ,
2- cyano- 4- trlfluoronethyl phenyl , and

1, 31d | -4- nb d t th
1-{1-@ R PP b BRI Y beRgSmiderRp e isine, T e
1-[1-(5~FlLoB»- ﬁhmemo@—mbhényﬂ-ﬂeyﬂr)mﬁ herdazmllde&oyB)yl]eeﬂmylammap

11- (gm@m@%m gﬁé&fl@m 1}1 M!a%zo]imldéazoﬂg ygetfylamine:
N-[1- Q1nBl.péehy||-3 yl- ﬂ)ldftzaﬂzmmldazonS -yl)-ethyl]-acetamide;
N-[1- qu%ﬂ i 1P/Lt5&r»ﬁzwh.d%25f35%%thw k&mamide;

N-{1-|4- ﬁ r%%ﬁ%ﬁog qupegylh%yﬁnil-,ﬁ@enzolnld?z_pl(szyl] -ethyl}-acetamide;
N-{1-M FhJch@'lWletBoW brphenyl 3- yI) 1H-benzoimidazol-5-yl]-ethyl}-formamide;
N- [(Riﬁ ﬁ.ghe&ﬂ% I3 50800 Eézcgln%p{ﬁrﬁ;hylbawtfn‘ide

N- {(RB+1E{6F(ZbMethiBwelblpEeWI}3 gh)-HH-Benn@midazol-5-yl]-ethyl}-acetamide;

N- {(Riﬂ d]'n((zr’ggr?]%gfzjowééﬂgﬁ B@?ﬁéy?l‘ @.*9/1:{21?111-b%n?é!ii)rﬁié'jazo|-5-y|]-ethy|}-
acetaniide;gi pheny! - 3-yI - 1

N- {(Rbﬂb[qg?gMe@twié&u1f5ny{|bhnﬁéJmﬁﬂen9pslmm H%en2oihibidzol-5-yl]-ethyl}-
acetaﬁ‘-'%%nzm m dazol -5-yl)-ethyl]-formanid e;

N-{(RN1{[1-(R1C{aheBipramyl-3-y el tsonzobmidbeolyb-yB-athy3-hcetamide;
N- {(R;{bb@'{?",‘A(;%t?/f"é%hgﬁxwély|)en@%‘%)g}&%@?éﬁz;%ﬁy% offy)-qeetamide;
N-{(SH1 HérZ2eMetttayebipberyy!]3-g)-Hy1-behzoimina zab-5-yINethy acetamide;
N- {(S;(Il[’l Efgpbg]%?ﬁhgbfﬂl‘fngilﬁ;}h)]bﬂgcbgnzmmldazol -5-yl]-ethyl}-acetamide;
N-[(SN1{({l Biphenyl-3- g hibengeimigagoldnyll-agetamide;

N- {(sgﬂ fenBoCHIig 2 ndhyky-biphBY ik 3-3petHBer2oimid &z S (IRbtHY 1) -

acetami@e;. on| or o- 2' - met hoxy- bi phenyl - 3-yl ) - 1H benzoi m dazol

N-{(S)-3-[¢HP~®lethydresutiorylamitebiphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-

acetaﬁtgé R)-1-[1-(2' - Met hanesul f onyl ani no- bi phenyl -3-yl)-1
€nzoi m dazol -5-yl]-ethyl}- acetam de;

N-{(SNI{[( FQ)Z -Acgtyl-biphetyladyl)bilbhengoingdgzol -5tyl}-ethyl}-acetamide;

N- {(Rﬂj &?ﬂﬂg %hdl%delt‘ﬂ Ie[%)ﬁb)fw nﬁ‘-’l%‘%b;?ﬁdazéi% ylJ-ethyl}-acetamide;
N-{(Spy1 b[f; %05%2(% ]dl@sqhéﬁ/ yleqhgny}) ﬁégeggp@@dazol 5-yl]-ethyl}-acetamide;
(R)- 1%H{Hl|§)erq%rl{31ﬁ7l(ﬂ-l b@ht&ﬂﬂ&ai&l@ﬂ%@thﬁamirﬁe‘ 1 Hben zoim

(R ¢ Syt ighey 20T HERRutrpimisagey Sy reBAmBs

(R)- 14[11&5 'eChiory-R]-metinyy} bipbendrB-gig;1H-behdinidazol-5-yl]-ethylamine;

N- {3 'PRﬂF?{& ﬁ)%&&h%‘ﬁﬁ%ﬁ% ﬂ)&aﬁéh%ﬁ%yﬂ kl}?ﬁ%ﬁgﬁ%ﬁﬁmnamlde
3-[5-¢R ine- @t@ybfbe@zy)lrmtdemm Yi-taphedLgarbenitrile;
(R)- 111*14’(1298 Timethd/- bugﬁé f@? 1|H‘ aeuicﬁmud@zdwmhje@ﬂﬁ'yra?mmb

(R) 1T{H?§ B 0ar0- 3 S5 Sthor b Sty PGS O Miglazol-5-yil-ethylamine;
1 2% Dimetteagl-biphghyl-BYhyiH-basesimid £@l-5-yI]-ethylamine;

(R) 1 iﬁ){(ﬁﬁggg i %5&% ﬁ%@(&fméhe}\n;? Y AXabienialB ho%%‘ 5ol &thDEhine:
(R)-14[ { ' ST hlbrg-2-(@iBoyzniphesylc- ;ab)dll—t—bélyzmmmml “B-v]- thytamine'
AT SRR S i e
(R)-14 m.gqqlré xy=-AbephBriii bgn;&plymciazol yI] ethylamlne
(R)-1J['|11?2'[1¥1D|fm&|@26’1m5thbk§/ PHBAYRBLYIET H-benzoimidazol-5-yl]-ethylamine;
(R)-1-[1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
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(R-1-[1-(5 -Chloro-2'-net hoxy- bi phenyl -3-yl)-1

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

N-{3"-[5-((R)-1- Am no- et hyl ) -benzoi m dazol - 1-yl ] - bi phe
nyl - 2-yl } - met hanesul f onam de; 30

3'-[5-((R-1- Am no-et hyl ) - béhzoi ni dazol - 1-yl ] - bi phenyl

3'-[5-({(@-%%%%g}tgtwb%_eﬂzg@iﬁl@@l:kygﬁéqypr_ngi}?p)anxl-&carbonitrile;

3 [5-(R enaminﬁ-dt@gzglbeﬁrzplmigazdﬂﬂ-@I}immloro-biphenyl-z-ol;

(R)-1-f[ﬂ%‘%%lﬂs'ﬁgf-ga%,i{ﬂ@d@ftﬁp@&ﬁ@ﬂ%g@’-gEl!—t?&?z’&rhio%‘z%l-%ryﬁ-ethylamine;

(R)-1-{R(2'Mpphetin; By Inithpttiphegrbidpyii Hbeapimidazol-5-yll-ethylamine;
H | - 3 . . Byl . .

ey g i

(R)-14{ %2 rfZ8pra-dapsthozyshipheiivingrdin! Hebenggimidazol-5-yl]-ethylamine;

(R)-1{R(6'Ichidrd-2'-mEi &y biBhe AL HobogsimidaFoy Byiflethylamine;

<R>—1%‘h?é*?é%’I‘f??z-%-‘"-‘ﬁﬁérb%%'%sth%&@%b%‘ﬁ‘w%ﬁypﬂéﬂm@fmidazo'-S-vﬂ-

ethylarhibenzoi m dazol - 5-yl] -ethyl ani ne;

(R)-1{[ﬁ%‘%@?‘iﬁgﬁ|§2§§{bﬁ§@i—§ﬂ)@'{ﬂi—@gpné%i}eﬂ;idé’fb?—%'xli-éﬂwylamine;

(R)-1{RY2'1Pipergzin-13yl-biphanybdod b1 Hrarzeiyidezelheyijtetiaylgmine;

(R)-111 here Dtk sldaabnenplldyIh Pub&iadiRidazol-5-yl]-ethylamine;

(R)-1 R{g@%@%l%'ﬁé-ééﬂlﬁrgg'gﬁ%thgpﬁ%gx |'£-"yﬁ§?ﬂ‘b'laﬁg’diméz%l-s-yl]-

ethylaininkb- ( (R) - 1- Ani no- et hyl ) - benzoi mi dazol - 1-yl ] -6-chloro

. — ~Rhiphenyl - 3. carboni trile; .

3-15-4R) B g ST ROk HoP - L bihanyk 2asartopip asic Amig;

1-{3'-[56((Bhd PAinir-ethyl)-benzoimidazol-1-yl]-biphenyl-2-yl}-ethanone;

- T A S o A BB b aine

(S)-1{( RBiphgryl-Bayl-NbbgRaeinidazaHodi-sihYlameeny| - 3-y1 ) - 1

(S)-1 JQ?LMeiﬁaéxgaﬁ&{qe@-mtﬂl)-¢HIfb'e;rﬁzrasirﬁ@azél-s-_yl]-ethylamine;

3-{5- 4o Bt pimdagele] yFoRHe-2 I ic Sold Aiie;

3'-[5-((8)--1mmm-éfhyﬁlbmmorﬁidamthgbmqumyeﬁwafaemtrme;l

- BB ERE R s Tl Iioneny 2 d-spprgne:

(S)-14H 42 nkrdf uoiromethoxs-hip herai3yyl xitHalzenzoimidazol-5-yl]-ethylamine;

(S)- 14 RaEenzolE pddkch s Diven M pbgnz dTRldeos BLAPEMylanink )

(S)-1{R2'3 {Dilygro-G:rogihery-Girnasy By 1 Hheprpimidepdri-yilethydgmine;

(S)-1 A#-mlbree2 b aioxRiphdriyl-3lyl |- HHEenZdirpRIa28I-8-yi]-ethylamine;

3'-[5-{(%55';%&%ﬁ@%ﬁh&@@?;ﬁghiﬁé?&[‘i‘;’/l]-’&ch|oro-bipheny|-3-carbonitrile;

3-[5-((8)-12Athing-&thyB-belbizbirnidapels plicngtior>piphetyl-2-ol;

(S)- 1B o 208 ok Ry W AP bgadiidpebr S5 etytamine:

(S)-14i H2rMerptialia Zoyinsthyltbiple myh a1 E-bamzoimidazol-5-yl]-ethylamine;

(S)-13118'% Giftorb=-Ah 89 0oRY- Mher R BZ0)- 1 dFRbmdid4 kb= 2y Rlgmpimine;

-2- I _ ; - .
()1 1FE% Poethgoiniend- Gy beerBidAzak Sk ety aiBephe
(S)-1 yJ(3'2FIubﬂo-g"tﬂn@ﬂmyadiphenyl-&yl)-1H_-benzoimidazol-5-yl]-ethylamine;
(S)-1 3‘5 %@ﬁ'h%ﬁga@gfﬁ@ﬁﬁﬁ‘gﬁ%@%ﬂ Eé@gneﬂ Awi'o%'z}q-%-'yﬁ-ethylamine;
(S)-1{ 61 hlor@2pmetlydxy3biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethylamine;
(S)-1-:['g-;i_ﬁ'gcf;‘Fl?ﬁ-gﬁﬁ%rpﬁ%ﬁbé@?Eﬁ%ﬁ%ﬁylg—w)-)1_H1-benzoimidazol-s-yl]-
ethylamipenzoi m dazol - 5-yl ] - et hyl ani ne; 20
(S)-1§'1-'(ﬁ',5¢’([§iﬁ)eltl_ﬂ%)@;%iﬁﬁegillFBLZD):1MBéﬁ£6]hﬁ@dzﬂl-61ylyéﬂwVMnﬁih@,ﬂy|

-2-car,hoxyl. i | , - .
()13 LSS nBeRYH Y- Wkhopraimidarsl- Sl ehyiamingy

-2-carbonitri le; 1-{3 -[5-((S)-1-Am no- et hyl

) - benzoi midazol - 1-yl ] - bi phenyl - 2-yl } - et hanone;

(S)-1-[1-(2' -Trifluoronethoxy-bi phenyl -3-yl)-1

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



10

15

20

25

30

35

(S)-1-[1-(3-Benzo[ 1, 3] di oxol -4-yl -phenyl )-1

H benzoi m dazol - 5-yl ] -et hyl am ne; 25

(S)-1-[1-(2",3 -Difluoro-6'- rrethoxy bi phenyl - 3-yl ) - 1H
benzoi ni dazol - 5- yl ] - et hyl amo(it

(S)-1-[1-(4' -Fluoro-2'-net hoky-bi phenyl -3-yl)-1

H- i.nd dazol - 5-yl] - et
() 151478 By 6% BihaaYiet Hfi BRIzl S vikeferaings
(S)-14 (B -Ripprezinh -y3-biardny i Byl J-1 ld;:benzoimidazol-5-yl]-ethylamine;

()-13};75 R Ciflard i EIRA Sy b B EL87 8l ytebmn g O ©

(S) 11113)(5 1CIplsprq 8@y snethylebipienyldby-1i-paezgimidazal-B-yi]-
ethylat'rhr%nzo' m dazol 5-yl]-et hyI am ne; 30

phol i n-4- t hyl - bi phenyl - g 1H be
(S)- 11%1[&5 rﬁlagm rgeghoP(ygtlpmry,l,% ” 1 F¥beénzoimidazol-5- yY] thylamine;
3'-[5- -11Alfnind gthyﬁ bdpizbirbidagol2] ymnwmmr&h@mgnuiphanylLa -carbonitrile;
01 m

3'-[5- r[n o(% §/§Tbeﬂ2ﬁ<@]ﬂ Ha§€lyty@"hetwttog)rnetjwy&btphenyl 2-carbonitrile;
3'-[5- (I(-Rb}dnétmlrm ety htbenzpinidazbly1 -t Atyoro-biphenyl-2-carbonitrile;

3'-[5- @%1]Ar{ntjno(&h}/fé:t}égtrz8|rﬁda?ﬁtfgm§ RGBS hernY-darbonitrile;

N-{(R}-8)[11(2]-CyeaBo- 4#ﬂueroOblzhemélt?nwwtbbpnmtmld@qttS)yI]tethyl} -acetamide;
N-{(S t{‘?f(QQC%H@-ZtQﬂué’o%tghénﬁ}d 9I')31'F1ebe|$z'50|m|dazol 5 yliethyl} -acetamide;

3'-[5- %éré%tmﬁ %@yghe;tzw d@gﬂly{] é{ﬁqélhﬁ gro btglltenyl 2- %ar onitrile;
3"-[5-(S)-11Arhihot é’thy%enlzoﬂﬁdatd)luﬁw-ASqudrBtMyHtertylﬂhmbnEﬁlel )

L H ol mida -5-yl]- | amd ne;
or an NepKy 8GR o T8l o AR RFUBE gt e pomers,
or a phHabmageltidaliy acteptapld salt thereofi ne;

(§-1-[1-(2",3 Drrrethoxy bi phenyl - 3y|) I

H benzoi m dazol 5-yl]-ethyl am ne;

(Any comhinationsof_tyocati e @f tbﬁgwbo@mn}s as described above is

consrh’er*é@lr\ﬁrﬂmmtlﬁ’@ééd)péoﬂh]e rebyhERl&ion.
(S)-1-[1-(2'-Piperazin-I-yl-biphenyl-3-yl)-1
H benzoi m dazol - 5-yl ] - et hyl am ne;

Definitish-of JubsfiRiens - Di f | uor o- bi phenyl -3-yl)-1

(GRS rofR MrEen gt ghigienbroe gr oo
in thelmomiext raf deig dnvestiphjan aikﬂtg’fsJMarﬂtea@nates a untvalent saturated
stralgntS%r Brantnéd’ h}/ﬁfd&%‘i’ﬁ’?rf aﬁﬁt *Pﬁé}ﬁxgrcf@a%wn eRaidprefbrably contain of

enzoi m da
from ane fassixayhon Ariletns gyl iBlEING RRptYh isppeniyl.nagpenty), tertiary
pentyD kdvd isbherani a %réféfrb@femﬁddlﬂn@nt aIk?/I represents a C1 + aIkyI

groupotrH{J;éq ﬁéa‘g’}dﬁ%ﬁ’@& gtegén%am%uﬁh a%éj ?er? arylbt}ty In another preferred

embo8iméit- ¢f(tR)s- |ﬂve!hhamcalbylh9bbesbetsza iQmizediryd Igrduy, | Whidh inhayoino

partlcgggg %Wfq@émbﬁm@ % pﬂxog)r)(zm m dazol - 1-yl ]-3-fl uoro

emntea_qutgmqrmpn@n alkenyl group designates a carbon chain
contaf¥ind Bne br ﬂﬁor(e?ddu@’é‘BSndls nﬁélu@ihe -dHePBE MH-ers/hnd poly-enes. In a

prefer|(e$ €8) oﬂn r[n%ﬁ% he_ M ggfoup%/ pﬂ@%ﬁﬁ%@rﬁm@m@nsﬁs’ ofifrom two to six
carboh-diemsq WGMWﬁtr}d|l]dI@$ By |dasaoré aiﬂsubléebond In a most preferred

embo%gp%rp]t tﬁ§@ll§ené/£‘mbo o efttﬂéénv%n?%ﬁg'sn}dan_zy 1Arﬂrﬁoén'&p|e Vluqroz or 3-
butenyl, loe izSboiadieroll;- 1 §2t 13-441 diuhexenygheny 3-2exaatidrom, or1 ,3,5-
hexathteﬁ%l' e; 15 or an N-oxide thereof, any of its isoners
m xture of its isoners, or a pharmaceutically
ahb@ﬁtfﬂﬂt@(ts)&mlst'm@”@w anﬁtyy@d@mmﬂeeanatesmear@pn chain

contamﬁgoﬁé drtteorerthprel ttmmsstrem@ﬁ al- %Iﬁ’@éﬂ tAYPLS aindl poly ynes. Ina

preferf@d emqoode meV\% tne aﬂk g‘?’é:uop;3 of t?te |nventl%rnegoeﬁg)nslersvgfr}rom two to six
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Definition of Substituents In the context of this

i nvention halo represents fluoro, chloro, brono or
iodo. In the context of this invention an al kyl group
desi gnates a uni val ent satur ted, straight or
branched hydrocarbon chai n. "Yhe hydrocarbon chai n

corsoFShSISEL S e S o B 8 0. PSR oo
embodinéntathy ghigmiyy groupeofithe dmakntisahis xiHynyl; - ,aorﬂ@fawr@/d 1-, 2-, or 3-
butyn?fﬂ%?q ﬁﬂfa@@{r@’l ! ggetf{ﬁbﬁ@ggﬁg g?é Béh ad%fn?)gpl 2., 3-, 4-, or 5-
henynydrer hshexadiynyl ¢l'n1 érﬁahﬁé&itrlwiﬂﬁf err ed errbodl ment of

t IH el db‘h@é%t'o‘?ﬂw@' Mntlbﬁgﬁ%‘é ﬁ)ﬁ%r&}p %é@lphﬁ esH @Y(ﬂrc alkyl group,

articul ar

ch
prefera@&bgggwnmg;gf fp‘hmtthéeec@rﬁ%/)@ﬁ SHOem, a&omﬁkm FhS‘PIO%|KY|) including

cyclogldpgn el clebatyp d?}@ﬁjp@ﬂqﬂ aQﬁ/cﬁ)ffe&F/b@ﬁd @iﬁﬂblﬁ\ept?Dnt ?I ni ng
r ondas enes, ri -enes
ol BT OBk wRERIR pK P A Ve e 5l Koy

gAtkopyatkylt ineans\adtraxyoms abope iapesalk§l 43 abovevomeanmigxfor example,

tons (C2-6-al kenyl), including at |east one
meth%@ﬁ#ﬁﬂyl‘gond In a nost preferred enbodinent the

aCyelaglkogy suranst Oravelaaadrvhesiein eyakoalisylis s tefiged above.
2696I@Bﬁ<‘9}dlkyl ]mea@s c‘il'i:lo%ll@ﬁ RUEBHYE . aer a gﬁ akéUbBQV@nWeamng for

hexenyl, or 1, 3-hexadienyl, or
examgle3 CBC'OH@EMVP?@M[A In the context of this invention

alm thklopnidxt of mmnd@ﬂmgmt ayl gﬁo@prdee@g@t@ & cabooydicrEromatic ring
nas C | nes
systefiificB Pt eBhy Pl 0 BT B i vy
ginolne aointeXtief tms menupn congieraaysliofing rd@mgmtest @ nxnocyolic

heter&&fckﬂf,’g; @5&9% %@o%s%ﬂ@’&ﬁ’lln})r Q?férb‘&bﬂ%olﬂ its r‘?rﬁftPr%fé‘?red

t t
hetereateJIyinclyAireger AY. Prvash (Oh and saipliyfy(E). Hhe rigg may in
partlcardP'Uépé/rBM{atlcj(re @heté?bal?yd) BaLyAel or?iartlal@"shﬂu@‘t’éd’ nyl;

3E$<a|2p plesoqf gef%gg{%ﬁratg& of pgﬁﬁ;@;g%ﬁyﬁ%dy Qgpnocych% Heterocyclic
5-merhbgreéd gmumsqu tiyd invention ifubud® mBedroonEant immdazmimimmiazahdme

oxazo‘é%é}tg% |d| Bdl%%llr%n?ﬁ/ﬁ%hﬁec dl‘a ?gaz%rll 8nd

_ onm'’t ven ar b
pyrazatingrs (C3 7 cycl oal kyI ), includi ng cycl opr opyl ,

AF&EIQI'B!@%JQ‘ rg@féﬂ%?ﬁé’eﬂhbﬁ tted r%gf) gﬂﬁz%Ettﬁﬁfiaocﬂlgh?&‘ﬁﬂlgﬂeterocycl|c

IS as
6-merbe g'iﬂulpéﬁéh‘%WVeﬁﬁ%é”Célﬂ%iﬁ ‘3‘9X9|§89e1 Aniithigmg; maepholine,
1,4-0 YNV, oxmamm i p&rlcﬁp@"mb@azmbodﬂ%l’@pyfmidﬁ!létrahydro -pyrane,
thi mQéDQrH)i géy g_t@ 0-cycl oal kyl, wherein cycloal kyl is
lomQIPNRINEL Lef- & @ -oycl oal kyl al kyl means cycl oal kyl as
abrampéesdofapreferrext sattoated orgzartially $aturated anghagyclic heterocyclic

7- me%%fé%?{gl%%élsgﬁttﬁéﬂnvehﬂoﬁ MG cgé‘ﬁg%topgferfdmes?ﬁ&‘%mo' ﬂ:ﬂa{gﬂne

tes a car

sﬁga@Merrg@rm@mpnocy@pmqﬁgnoamgﬁglmﬁ ﬁg,uhednventlon include

aromgtl@épé‘f‘iclﬂB%eﬁbeféd@fo%%i/cllc' Hbtéﬁﬁy@ﬁ@é@&bsofndd&r% for example,
r]vendona %terocc i c ng1 I%;na esarmnq )(%40

but not limited to, oxazolyl, isoxazolyl, thlaz yl, |sot lazolyl, tetrazolyl,

oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl, 1,2,4-thiadiazolyl, 1,2,5-

thiadiazolyl, imidazolyl, pyrrolyl, pyrazolyl, furanyl, thienyl, pyridyl, pyrimidyl, or

pyridazinyl.

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.
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het er ocycl i c group, which holds one or nore
heteroatons in its ring. Preferred heteroatons

i nclude nitrogen (N), oxygen (0), and sul phur (S). The
ring may in particular be ironatlc (i.e. a

het er oaryl), saturated or p Ftlally saturated. 20

PhySIGRGEYE) ARt ge Sele ari PE- pi PheTa Taii Bb gy Httled! Smpound
of theiinvemtidron i ncl ude 1, 3-di oxol an, im dazoli ne,
' E&gﬁﬁfés &'ﬂh% ma%égﬁ&lll'yrb%cegf%ﬁ@ébgﬂtlgﬁ sagéﬂ'gdll.?c?eo I Jh%ut
pyrroline; rroI
limitafiaripe e@ndﬂXIprlre@r@ran@aryhom’a@t@amd radgition SﬁNSySL@ﬁtaﬁ Hmeem/drO-
chlorifBN@eNR)dr&hrBRiigs Ctﬁé‘?ht'r&te e ﬁér@ﬁf&?&t@eﬂw&@%bﬁ%a@é thB8%ulphate,

I nvention i nclude 1 di oxol ane

the foppagh dne Aestate, the @)@82??‘?@ the)zseaThatendhe pepranesuighonate, the

benzddt@etihézdlmﬁamé’d&mﬁ @ltrQYé ane en’(tﬁirfa@él)/cﬁé @n@yﬁtaafeeme fumarate the
es, o0

auterygie Tt BRColEtE dpe ity i (el REIDRpORIS, 8 MEndeiate, the
methéretselgonete, dhe hapbthaderss2gruiphmnaté, theehtimlatet trensalicylate, the
sorba‘té“‘th@%feel?é?feégm&guééi'@%bﬂﬁdttah?&%pt etrfLFénréep sﬁ 'S%%Q{EO'a‘ﬁﬁ the

nonoc rou
like. Suphesgiisanay heltadeed By Greesdires &Md@@pnbed in the art.

n’@"t’r@éi'yéﬂldé?sﬁ@{ @é Bﬁﬁlﬁi a8d g\fvﬁiéﬂsmay et 4 é“cBEsﬁ@Fec?ﬁil@é’FPrﬁé?)eutlcally
not limted 0Xazo

acceqtglalph n@goq%,psefygmrtgg @rwara{og oljfgg@;ggqefﬁ% y]tclalar%gdlgtes in
obtairing aict@n_adglwh?fd)ﬁndlolﬁtlzwé émﬁi_oaué@ithsl; pFam@d(_ﬁddLmballly iacceptable
, - adi azolyl, 1,2,5- thiadiazolyl, imdazolyl,
acid %{Fﬁ‘!"& %/%H pyrazolyl, furanyl, thienyl, pyridyl,
pkxamipthd of pharg@cpytic¢allyzocgptabitheatimrge saits af & ghemical compound
of the RFERIAPhEILTR! %/ﬁha_u wﬁ? rCthe QSJTPHP‘&%EBtatsEﬁJm the calcium, the

| nvent| on_nay |n any formslita
magnegiein, ihe Fincd %mum'§Wﬁbtth@ch'lgﬁb theptholingr the lyaipiumaeand the

ammmaﬁf@éltekéhdctﬁé lie (of- aeehe’lrilucapbdmp@b?@ ltoﬁﬁHel My eRESEB6MBINg an
orns, o e

anlontcogrtgggntg,uclg)f:apmc Sﬁ{f%mqyolﬂe gm%lpyégrq;pdures weﬁ‘l(nown and
descr;ﬁmirm&helatu cally acceptabl e addition salts include,

ﬂﬂ%ﬁon&%}tgﬁf @% |r‘mént|'bﬂ‘? g&ws Efgﬁéﬁts %ﬁf\lgﬁ&ggmﬂ{bgcompounds are

orga 1 on sa
also qomtemplaésd aﬁ@hhwawtmaﬂyjaccemébm saltst Bre erred onium salts”

mcluo%et'h%rﬂlﬂfl Hrfum (Bfs ptﬂ%ﬁ%@@aﬂqyl DRRiIrs %EE@ ey thbrb%/cfdérIKWélﬁyl -onium

he acetate, the aco t'he ascor bat e,
salts. benzenesul phonate, the benzoate, the ci nnarrate t he

CEkémbﬁas éfhﬁ'eeﬁb ralrey forkes @ﬂ’tﬁ@tohbﬁmcélft@rrﬁp&[ﬁfd%f&heﬁﬁ\%ntlon

. I
incluch SR of SUatle FRARGE e &N swBteRis anddBHE 1af Invention
includeheomppintdsaneddiced- = Wnehanmabves radetve bt datieatezablehgroups of the

paren?%frfablu HethQﬂ cﬁ%} ﬁt{ep&tttecﬁetcpﬁ]p%bﬂ%%@dl &Egt acarboylgroup, a

succlna uene-
hydroxiegroupker. arsapting graup. frxpntides of wtabcbgf dprlm@temsraég ageers or
amidédiown and described in the art. Qher acids such as

[ not be consi der ed

oxal i ¢ aci whi ch
b ReRlidl caMApUaE S Blven tna 6o sarided in disgoluble or
indissolgnaferimstogethes alithsa phafrhcasicany acogstableesolvent 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.
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obtai ning a chem cal conpound of the invention and its
phar maceutically acceptable 15 acid addition salt.
Exanpl es of pharmaceutically acceptable cationic salts
of a chem cal conpound of tge i nvention include,
without [imtation, the sodi! m the potassium the
.calcium the magnesium the zinc, the alumnium the
Sterig § the choline, the Iysinium and the ammonium

shill berapprémateidkdsy, thobe akitleernim ted adt dingtdhe doaipdumels of the

[ - i a oni .
presenb K F8hHER et e P PRud B el RE Ryen appouncs
may exiet in déffarentoidraaisarheriafarmsl ninchlieg enartioroers; Miastereomers and
cis-trariRBh{cpe the "onium salts” of N-containing conpounds

are _alsg contenplated as pharmaceutically acceptabl e

sahe dnvenfign dpgludes alhsuch sameys a”ﬁrﬁﬂﬂ@&“ﬂ%@ thereof including

racendit kyiktuegs um sal t s, ot he cycl oal kyl -oni um salts, and the
g&f@@?%kﬁ’%ﬂﬁye'@p?\{‘a{;@ﬂ‘a@%tiggl itsﬁfgﬁﬁ%jﬁq”g{/@f’toﬁﬁggé &kildl in the art

may bewsed,iaod willrbel apjzrerbiophe savefagaivoatsreskpleddn tiys adf Such

methddinBHRRIABSEHRACATbPY hayddle A UL I S! leHdE
conpounds noditired at one or nore reactive or

“Enardiomerat Reegmatag sng Resolutipns” plahentViley @pedrans, tew York (1981).

PeptiESBAEN e ICBhIRFds ¥R ASFBEHHESardaddrh &btidhllPactive starting
rboxyl group, a 30 hydroxyl group, or an am'no

c
materéqﬂg.up_ Exanpl es of suitable derivatives are esters or
am des. The chem cal conpound of the invention may be
N-oxia%OVi ded in dissoluble or indissoluble forns together
h a pharmaceutically acceptabl e solvent such as
whit tinie, condeti afi dhis irveahtiphean NtoxideDilesgriaies an oaidesdamsigtive of a

irooth s ¢Syl aled BB gt e ooy capa o
forming sygfidN-pxidest ard campanydr Beldingang arieore arrimo graups. For example,

the NGRS 6fla cdrifotHdbSsHtsiRINg 4 pyrityl A=§ Leothsi sk eyridin-2, -3 or -4-yl
: %QU|vaIent to indissoluble forns for the purposes of
derivaliyis i nvention. 12 Steric Isoners It will be

aNpmﬁdésabEm]CemomdsmﬂmssMithé éentiohmeayabe prépdretity oxidation of the

t A C .k 0

corre SRR froBlniie Bif § %ﬂgé”tiﬁdn'%(%@n%%%%ﬁéﬁﬂr@ 2 nrogen

peroxide i thegrresgnast @frarvaeid imeich @sfanetis acid atanelavgted temperature, or
tj f j [ i ISt [ S.

by re QR B era il ARG el n & SHIbbRISI B

dichloyprethane. et esetateor mathy acelatenpcinshiergfae oigichipgamethane

with F-etilofdperogaseingaid 4uid.of optical isoners, known to those
skilled in the art may be used, and will be apparent

to the average worker skilled in the art. Such 10
Labellest Gonpounds ude t hose di scussed by J. Jaques, A

B e g o blon HEIPSE LOC¥ o BAEO Byl
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
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Optical active conmpounds can al so be prepared from
optically active starting materials. 15 N oxides In
the context of this invention an N oxide desi ghates an
oxi de derivative of a nitrgigen cont ai ni ng conpound,
e.g. N-containing heterocycl'’c conmpounds capabl e of

the C(;{ﬁ{agt] (ﬂ‘ﬁpﬁgﬁgqr’gl_ oxt\wgﬁa{jloggglﬁonﬂpp% e%ébl%slgché%d g' (deuterium),
3H (trmun'pplf’ﬁl;i “Wonthj FPinén amgdr'fElyl may be the 1 _
H(X gﬂ&_plcgl' r?le?hofd' fgﬁ%tecf'nﬁ tthab%%HY?c;rh&eof thl'eg?fgggrft if¥ention

may ms@acﬁedrfmm Hqﬂatlorblawmiﬁdin@@raﬁhyr T1) Sme Péofen lnaging
Comﬁiﬂéér%wdﬁ?ébmﬁgsﬂmfrmné@ﬁéﬂc Ré%haﬁfcehs;ﬁé&ﬂ%op (MRS),

eroxiden t resence an acid such as _ace

Magnsep&ieépnaﬂc@r@@amsdl\/{%w@da@emut% X@J/er@é(c-lquﬂ‘ﬁgﬁﬁphh (CAT), or

combihdiiehathsledfich as peracetic acid in a suitable
solvent, e.g. 25 dichloronethane, ethyl acetate or

met hyl acetate, or in chloroformor dichloronethane
Methods lof Prephoatogrer oxybenzoi ¢ aci d. Label | ed Conpounds

! 2fig ERSRAAT Sanioubs ot BB eyt URGErLd bl tplentiona
metheds foricheatieal sunthesis, gibithese desestheddn e werkingexapiies. The
startir ﬁfé‘f?enél@%r&ﬁé ng(?’ees%tﬁs@e%@h@@d’W?eaé‘reééﬁt;ﬁspgphgﬁﬁén 8fe known or
may (4D PO FEGRATEY BT e HOTATP G5 BT SBRTIA RGNV ATable
chem_i?_jallsqrvagzlsy qugnt i tat |dve dﬂ]ectl ogn?}‘ said con‘poun?. I

8% G buRPaSREBP R Fudhudar BY TRhi NG alfrEE Bhifpound of
the magehmrsusmgwnyemtmrcal awibeds.c net hods, and for in vivo

r?ﬁ?%habqrbﬁﬁ'&é%?thér R%cltlﬁhg 'dleggrlbétpﬂ@rrgirﬁjhaéﬂ?e fsB}é?é‘c'il b9n

era contai ns at one |'1de
onvqrﬁu@@al tePB@iQU%ne 8rby exigcliemicsyrialiisation., shidillgtion, Chromatography,
etc. cand| dat es for usage. In 13 the context of this

vention t fﬁqdl onucl.ide is referabby Cgl eCtei I
£ gehoun ﬁ)o I3 IPVENHPE My eXigkip Unspivateg ag W '2%51'” solvated
formslﬂiﬂi phandadéifﬁcaﬂ%acq:ﬂplableedol\rmﬁ@edcl’ﬁ as wite etharwl thd the like. In

oencrsE e S5l 8015 Irp ARsBHFEEBbuVSLEELS /bl o o e

purposea@rféwlpmmﬁonnagu ng 5 Conputed Tonography (SPECT),
Magneti ¢ Resonance Spectroscopy (MRS), Magnetic

. . Resonance Imaging (MRl), and Conputed Axial X-ray

Biologigal AGpHity (CAT), or conbinations thereof. Methods of
PCenpoaht® Bf tHe infenhtioherie @abam@mpmummtm@ thé SABNErice

come g THE B BB B S MOAEH B Ehpe.
includincpspE o, subhelts thereof.

The compounds of the present invention, being ligands for the benzodiazepine
binding site on GABA\ 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
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starting materials for the processes described in the
present application are known or nmay readily be
prepared by conventional nethods from comrercially
avai l able chemcals. 15 Alﬁg one conpound of the
i nvention can be converted t0 anot her conpound of the
|nv I on_usi conv nti anal net hads end products
Pef RN Soglet ihLTER cEReBS S el e shaSe s gnd Risgetized or

csmiysiamanmiucee@mmen‘jadsprdaerg by extraction,

. %t¥§.§]sab Isblsb%'i'é ﬂgﬂuoqhgjaﬁki f?é%@gﬁ gﬁ%'négieogfré’i’{‘éﬁlsﬁro%tr,

. uﬂ@@pwmxﬁde@s well as in solvated forns W t h

o ”“9? |y acceptabl e solvents such as water,
eth ano Q&%ga?te like. In general, the solvated forns

*  aPRUI®SASI dered equivalent to the unsol vat ed forms for

. tb@w@&ﬂf/@d%@ﬁdé}% tdriexahiple Bpilsby, 88izBrad, @@hedkions, or febrile
Act i vi t¥ qﬁﬁgnds of the invention are capable of
nﬁQﬂM%ﬁ' N HEAEABAA receptor conplex. They may be

. temmedmfor the|r ability to bind to the GABAA receptor

| udi ng specific subunits thereof. The
conpoun s o ‘'the present invention, being |igands for
. tﬁ@pr@@ﬁwgmr@Mam@sowrm fagExgMBle depsassnBARngle-episode or

r Ré‘c%?rteﬁf fajé @eﬁr@@éﬁé QAlRdrddr, H?@th'yﬁué P?g?deg'?biﬁggﬁrtdﬁseorder

r event 1 O aril e
o e ayer L yafuiniserd ind oy kB sharot e
. Cpﬁmmdsilsm‘rdéﬂsemdmmm sohizeplereaiznsi dered useful for

o rRuLEBt AR n A R R Pt aBEb I ve ro
J nadienten defiaiifhyplecacisiBpdisarderpt or conpl ex in the
o ﬁé‘lwéﬂd H(%'(\é%%{"sg SBur thf&rf%ar Speci al enmbodi nent,

€ conpoun I NnVeEnti o e consi dered useful
° f emesise 'ﬁd%@@r@ﬁt’te ge@v@ﬁltar@inarmcmtoreywrae&@nlnd@artlcular emesis

amueé& b?'c%@hﬂﬂhérap%%ha@@tl@ﬁm ¢ disorder with or
hout orap Sg \/%?{E?lg%% vvlthout hi story of
* pgmt'en(ﬁ' e§erPOstRiekRt e?ndp\’]% 'R> 14 i ncl udi ng
. segiirey disbrdsramcluding anbreda ogpudsaiare lilsiaderyosmnd
. ?'%%&J] ﬁ:%ﬁ’;gﬁdroﬁ%m ance-i nduced anxi ety disorder;

LN UE AT Ificl udi ng post-traumatic and acut e
. sﬂew’alglal,l%grtﬁ@emlnalsﬂ%ﬁfglgcﬁsorders 5 nenory
o dj 0 v rs, for
hﬁ:%(:‘é asm BP%&?& qug [V E}é‘gléjtﬁﬁlﬁ!rﬂ@

exanpl e ons, or febrile
. CM&}‘,’[@QESQW’[@WQ QP@'?? or gha@@ ey, including alcohol withdrawal;

. cognitive disorders, such as Alzheimer's disease;

. cerebral ischemia, stroke, head trauma;

. tinnitus: and

. 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 GABAA. 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,
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10 nood di sorders; depressive or bipolar disorders,
for exanpl e depression, single-episode or recurrent
maj or depressive disorder, dysthym c di sorder, bipolar
di sorder, bipolar | and bi glar [l mani c disorders,
and cycl ot hym c di sorder, ﬁ ychoti c di sorders,

more ;p?%ﬁfjrglgpﬁ 65%%5] Iaﬁgﬁﬂt(ﬁfddgboaliq eur'glgle t arcyafrﬁgs preilerred of from
about3(ptr alsdutVilOymdiARirptarday, dependerd, howeeapupon theegact mode of
admirﬂgtl(lj’ét?oqf}.ttlpé ?orﬁ?fnr\fvhicﬁ'?ﬁ§ 'a%mihi@%r?g,' t'ﬁ% iAGidLfon ggll]ﬁéf(gl%d Hwe

and anticipatory emesis, In paftrcular enmesis  1nduce
subjeptanrchimpartieulaptheobodadietght ohthepsubjecitinwelved ckrelther the
prefeﬂ%?r% “RRESRIHR cO BH BRApRGCI¥RA 'Brtvbfé}manﬁﬁtlh BHaffesor ders

i ncl udi ng "anorexi a nervosa and bulima nervosa;
prenenstrual syndrone; neuralgia, e.g. trigemnal

Pharmuéatueamonfpwhenspasm or Spastl city, e.g. in

i,ents: effects of substa
Bl AR R Salih 4B kenfin PLAAES APV bR BRI fmpositons
compdsiggia theeapzbl.ﬁmatlys effectsuecimasnttdizheiamemisaldiosgamed of the
mvenﬁgﬁ ebral ischem a, stroke, head traunsm; tinnitus:
di sorders of circadian rhythm e.g. in subjects
st’fﬂéra alemnicehtempound of the ipventian fOégJSGSU theragminngy be

adminiSteked f?ft‘ﬁ(e%ﬁﬁ'o!’ tﬁé‘?av@@ﬁ@l‘hhﬁéq’%oﬁfpohhﬁ it RV SiaiférPed 8 Ritroduce the
congﬁjere ot mr= revent bgan cit
activeingERAight BHt"?ﬂa 'é{rml '%? {P"Eﬂ Qfo'? 8 V%‘O @é’cﬁ%‘ﬁ‘ salt, in a
pharnﬁ’ammdsr%dmpdilslﬁdsn ;togdtﬂimw_ |ér§ignéa@mlmxtreaadjmga)ﬁ§mmipr:ents, carriers,
i ¢ disorder | ot her
buftet$h blfts 4k 8 #ngt cl&Bhferd pBBn g ey AL EBUANS mont o1 ve
dirsa poeferred redn leadieeal, ithem\mntioswevddes phasmaceldivaticompositions
compﬁgﬁ‘ug%éé cﬂbﬁﬁ’ééj mfo‘ﬂ:ﬁdt‘tﬁrthem%l ] gﬁaﬁﬁaéélﬁlcally ]acceptable

as ra gand
salt Oﬂéﬁ'é\ﬁthﬁgth@Eﬂ%dQE@@% é(\ﬂ%qu)r@ of m@i“h @hﬁ@“@@ﬁqtﬁ‘@”% gﬁg@ptable

carrle@‘\%%l b@ﬁ@l@él@f otHér théra@buﬁé Qﬁéfd'r p?@dfﬁﬁé'iﬁlcﬁh fbdidras, khown and

used itk e SRy @) e pa s oeerua, e esa et bping; compatible
with the ottieruhgredhtsrgf iNel fopraulaﬂiapl anﬂ&otrtmrmﬂnirteftleae raﬂpmht thereof.

%bﬂ&ﬁ%ﬁﬁig&o O%Rg)g\% ﬂ%olﬂg%ﬁ@orﬁ?{/ ngﬁo ablloe for oral, rectal,
bronchiay;, na@ebentﬁmnal thpmglv(mcludlmg)hucpqaéaedaub Ilng@aj) dlfansdermal vaginal

or par%ﬁfarau (gfdlft‘ﬁrﬁg%btaﬁé@usf %D%utﬁn%@ljsc hwtn*a‘mus%uﬁa‘?' ghﬁééérﬁbﬁé’al

ation consi dered

intravgneys, diraarterigle "”6"@&9"%'9!'1‘%"36%'%'@1%9” @Et”flﬁﬁ%)l aeigginistration, or
thosearmd fomfi biiblé iR deinfhisfreticmiseinharhtion e insef@orf intlnging powders

and Ilguﬁsae?os%rll agmlnlsetra |Jro|nn<z3lrr tl)f1 Qus'trgmg relgase 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 agueous 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
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Phar maceuti cal Conpositions In another aspect the
i nvention provi des novel pharmaceutical conpositions
conprising a therapeutically effective anobunt of the
chem cal conmpound of the 10 invention. Wile a
cheni cal conpound of the |nJQnt|on for use in therapy
m nistered in the for f .the h
amouBEiEs B agfve or<iGitoaihers Fate i Bia ERphd dalie fpvoe range to be

employedr edi ent, optionally in the formof a _
p‘i‘Mé 'cﬂlal%%a? 8(%%%0@%3 5P rgsesrﬁliﬁven'tign Gan ggaarO‘Wﬁﬁfétré& ﬁq a wide
conposition together wth onhe or noreé€ adjuvants,
variety o€ Oisl end parendenal desggerfermsifli wilde efviestoghosemekilad in the art
that tH¥ féﬁbwﬁlgsc}d%?rgé Yorﬁfl@hﬂ?%@ﬁdn@@' asat%é'e{dtl% 'cSﬁ] oh@ntaelther a

re err odi ment , I nventi on

Chemﬁﬁb?‘?fﬁ@@dﬂq eidhe @WB@“ Pf amarraawticgf) gcqqpéatg@, &aif ehp chemical

compéom)@ﬂuh@ |mferﬂ|bﬁ i nventi on, or a pharnaceutically
rivat

E ;Er tgrereof to(%?t her withe.
oh&’ Fp%?%pﬁﬂrgﬁfﬁé‘féﬁ? C@Q?RO;? '888 BB cBemice eprapguind of the
preseahidyemtin, phatrhggeuticilibradceptradpecarriersacal o eifireysiolid ac tiqguid. Solid
form br@?ér%‘ijib gr%ludéWHe?Qqaglg éjg)ﬁlg &%&ﬁé@é%hegg hé‘ﬁ‘ppgsﬂones and
dlSpe@thi@Qfafbll@ Arsali] ceriersende PRyPIMPENSEsEANGeERavhich may “Blso act
as dllu&ftgLﬂa%U tQ%ollﬁﬁFiHréx"lu!SﬁbahEe sUSSeRiifdhg érﬂ@rlﬂﬁﬁers

arnace 03|t|ons of the invention g
tengdal |

presef\@(yg%s daplel ? P'@t% RlNg agents, Qe e”%‘PﬁW@H”%f“a
phﬂ pi@W@érs thepaaddr i & finklydivided solivgwhidhdis $ti B -rhikiuge! &hth the finely

aginal or parenteral (including
d|V|deg ggﬁéﬁ%ogﬁ Cut aneous, intramuscul ar,

i it tablets, itheoaetile, ccﬂﬁponﬂnt Hmixedyith thercamiardwaivig, the necessary
blndldgrﬁe{p%Eﬁ{ Lﬁ‘tlable' &Bb@r‘ﬁ%Hé %ﬁd cBhﬁ)%He‘Eﬂn e élﬁ‘%ﬁés?r‘i’d%lze desired.

ormsuit
adhe ﬁp‘é/ﬂﬁ‘ﬁ @Qﬂ]talbiﬁt$ ﬁf?&@ré‘bh’d?@rktﬁ'” imesufive af teprio about seventy

percehﬂ@ﬂ tHé'a&ﬂv@@d\ﬂsbénd Biftabletrflerd &lr€ g nb@?ﬂhﬁ]bér‘bbﬁéleomagnesmm
s e exa

stear Bl ZUSA B el SLIES Seti . e Selatin esareatl rihsibeluiose,
sodiumatarbexsnethylselluloseh pdowphelting wag) goosashutientaxidthe dke HEne term

“prep%r%ﬂ?nﬁgg ﬂﬂt%%d%cﬂ@di’é@‘lﬂgﬁﬂeo rmWI%‘nSH oﬁhtelr %\é@% c%mbo%ﬁd \Wlth
encapsulatipg apaigtialss mméercmemdml a c@wmdmmdNblf:h theeadtivegaanipament, with
or wﬂﬁ&ﬁ%ﬂ?érs%tshrr uﬁ&%&é@ﬁ%'c% r, \ﬁﬁicHYﬁfl‘ﬁJ? in %@éddl@tfon With it. Similarly,

uent ma aced into or m of

cache&%aw%z,zsuge%are '66'#138@1 Taklels, a%derﬁnﬁ:qpsw&s@\e& tabeEpand

lozen barf Qé nEed as lsolie ferdisi siiablafer dral paministtdtian. t abl et's,
sul e

| Fapaesing susistelifh e RylBeuBS weksiaastiatire of fty acid
glycersae ot canos, budter, 981 st nsdlted |ndehe bsivensompbdnentisdispaded

homo@@ﬂé&ﬂs‘ﬁfth‘él’é ih, % B gﬂribg%r?@l%lteﬁbbn{oﬁbn%?}n&ﬂﬁr% s then poured

oril es
into coweéuermslzedsmwlds aHlowedHo sapk AN ihareby o solidifch

pb@h%%%hé Saitalso R HaPBémﬁﬁéiréﬁBhtm@&%é‘@?ege‘hféﬂsas pessaries,

t her eof i se “conventi onal redi ents
tamp%ﬂ'ﬁ?ﬂ“%ﬂéf ?lgtsaffpﬁm%or SR XP Qﬂ”tw“'ﬁ dad g'&l@i‘t“? g}?aﬁ’Ct'Ve

ingredigitti Steh canigre usdse RRowh iMthiepre®, beaagbropaateuni t  dos age
' ive, 16 . anou

¢ RBUR RS L Bl E e BrRraBhn 41T ARuRTR s gRempe,
waterdaiwaterdaropglene ghgel sautioms. Eopexareple, 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
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The chem cal conpound of the present invention can be

admnistered in a wde variety of oral and parenteral

dosage forns. It will be obvious to those skilled in

the art 5 that the follow g dosage fornms may

conprise, as the active con‘g nent, either a chem cal

. conpo d of the invention.aor a harrmce .

syrlngggggra MP@I’T?aIPﬁJS&ﬂn%{IE |g9§ec Efant ed preservative.
The compesitibns mdydake seqafarmg gsrsauspacsions, mlutlooepmsémmeimss in oily or
scue B by EHTRR B4 oS58 o M0 stabing
and/osdlspersmg agerus. Itemtlvely e agtiveningregienamiayre inpomeigs form,
btal Asoptit &RI&ioh of%‘téﬂlésoﬁ@f%}? phlﬁf’éﬁ@)ﬁtfﬁ)m sPlugon for

0S| tOfI es, and disper ranul es.

const@gpn, With @ shitakle yaRICts ergoﬁker%tﬁ’é/ QG?@eféeW?Eﬁ'i ?@‘9"%‘%%

aAhue@@s shllitispRtstitabledvodial 0§ agepE %)rep?e(?édl biyldistehving the active
r

comppplids et SRR wOEREF b B P oL ApUsing ang hickening

agentenasagesiteat i ng material. In powders, the carrier is a

f Aﬁﬁ%dusdﬁl)é'pgﬁglogggh Ié"\f/Bércdg%l' L?Sg'n%rpfbéqﬁéhgrb‘gl d"%ﬁé?&bﬁ?he finely
dIVIdeﬁcaqtlve COBWEBARLTD WateTilE Wisaphmetasiah SUEh @6 edurRhey yméhetic

gumsNEHES ﬁfe‘fhyl&élIU‘BSQ?S@%%‘%UO){WH@(HME@ RilseP bpgﬂ’l@‘ \A@“ %nown
and conpact ed he shape and size desired

SUSPENGINGAIENUHd t abl ets preferably contain fromflve or
t Aotincladediaressuliefoim paspaeations| intdrelcador ucmve@sm@ ghoktly before

use i B BbéeeTp Py ARl 6T IR0 R AR sotuions

suspesisinshandyeimadsions. i additemtdtherasting bompbuemiwch psepkrations may
compﬁ% t@@p?’d@éﬁ Zﬂé&/ﬁgﬂs} Ié‘tégﬁgqrﬁgblltjfgémsﬁ”&luﬁélglgaﬁ@m(atufa?Q\%eteners

) ) K feparatl on
dispefsgptsn uekaners. selubdgingrrgents. anddhe E'ﬁe of the active

CPHH@BI%@I é‘dirhméifé‘ﬁ@ﬁ%' bt ép’l@er‘ﬂi‘ﬁ*s GHid élﬁerﬁ@a%rﬁpcﬁjnd of the invention

may ) @i molalehfs ABRRCRS, ¢Rals Salalt, Poamadanageaal delgh, Ointments
and cizEinthmay, fonexampleabsdoinadlated with én aqUecﬁlsnmrI allylbase with the
additié@%ﬁ&ﬁ@abﬂ@kﬁﬁ%@cac {ié’lllngﬁelcg‘(%‘#] Rirgrgé engﬁﬁ@g?egswith an
aqueaisi oredily base andiwikin gerfesal aj$<a¢:or:stam onascvrrraora;emUIStfylng agents,

stablllgfngpaye'n@ P%ﬁ@%ﬁ égértlﬁsstis%em %lehtsngw%l?hbngé’%éh@%r%olounng

re of fatty a yceri d&95r “¢oc
agentsj rst nelted and the active conponent is dispersed

h@@ﬁ%@ﬁi@% letéﬁl@f&Itﬁplc@ISad@Mni%trbt’ ok Iﬁﬂhetﬁhtmtﬁmdltﬁlé lozenges
nt o_conveni

compa g 4 auiieaoe alivduiSd pBre Giam( pithfs 800 5eAu8E
tragacavith;diefsyillesCoomporising thesadive iredyedienbin ansigerdase such as gelatin and

glycempét?clr&aé ér?d]ag?éf %Sﬁﬁ%gﬂ?éﬁoﬁﬁﬁ&ﬁé tI’?eQ‘ actlve ingredient in a

swtabd,e)hmad ﬁaﬂi@rl n add| t| on to the active i ngred| e_nt such
CSbFu't|Sﬁ§0|a§u$eﬂsi6ﬂ§‘éfPe prI‘é&edlﬁ!dl tOtHRENRRPESRY R @nventional

meang,nfg»lrJ I@ﬁ@f%‘%dﬁirgwag :d%]psp@iggg@gtég orS %ygy\,a ng.scqﬂ?]gg ﬁgﬁsl r%ay be provided
in singletoe muiti-dpyé eome. gl ycol sol utions. For exanpl e,
At | i t t b
P RS eru8HEE HebPaten et B0 B agle v R gns ebn
aerossbiotmulation Fhehich ding eeliveciogredliend issgrowided nig atppessusised pack with a
swtab‘Pé Eﬁ)?é Iaﬁt%ﬁ%ﬁtds%cﬁﬁ%ﬂwﬂé%?%n (Wdﬂbraé piar

teral admni strat I Nj ectlon for
dlCh|O§QCHﬂHQF@ﬁ]§H’]a§’§ trmingf@ﬂqgﬁor@pthane or dlchlorotetraﬂuoroethane 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.
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conti nuous infusion) and nmay be presented in unit dose

formin anpoules, pre-filled 17 syringes, snal

vol une infusion or in nulti-dose containers with an

added preservative. The coqg05|t|ons may take such

forns as suspensions, sol uti or enulsions in oily

or . aque icles contai,n, formyl ati on

Be ANy e SolvE RaRAG, M8V bEiRTp Qg In Bidph oF 8 dry powder, for
examplessppowdegmixgsfitihe corpbendat a geitable powdachaseesuch as lactose,

starcﬂégge{r?lmdgmatﬁ% s0&n | la? h@@?’&?{)rofpglrnq@taﬁ 2k IS’SQ &Ha Bbiyvinylpyrrolidone

I C 1SO | on O
(PVP). m@wemeﬂﬁ\t therpawdanoagianwibformfa gel Iacﬂmnmaltcawtv viherpaavder

compééﬁhéﬁma‘?f B(aeﬂ'e%ﬁ’ted‘?n Hnit %@é fdrfh foPléké’rﬁFI?e ih rC%BSlW@% BF cartrldges of,

eous solutions suitable for oral us
€.g. %'%Qr BP%%fa?%CdeBSP"a Whichy the RgWdee Mmayhe, adBEYIeRERY mﬁans of an

|nha|ewater and addi ng suitabl e col orants fl avours,
abi lisi.ng and thickenj s as de ir d. 10, .
AtEsnhse s IEniR R H BB tng el it Heluing
intranbyald:osnmsﬁlong theeofrpoeing willgeneratly have & smeadimaotice sizedor

exam@%tc? th%{"bH%rY)'f g%’iﬂl%ng%?éésabu&ﬁ fé?%rﬁ(ﬁ? Qﬁb%% 88 bbtained by means

resl ns ose,
knowamm@mr@qaam@ by e¥eronization ber wel | Known

SWARAIWHE S A Ab SsitidsSadpiéd it 8l Staimebireichss 6T the active
mgre@ epar aﬁ)l ons, intended for conversion shortly before

et 18Ry P efMReNSS- f or m preparations for oral
atihe phatmaddutioal pﬁepérahonwané rbr@ferablymlmudaowmrmesln such form,

the pretRRTRRI SR BRI fifes catyA RorasiPatus Aol o e active

compbhentoling unis tlabage emssantae & paskaged prbpanaabnahd paskagen|
contaﬁ“@ﬁ&@%feq%u tﬁ@? Bﬁ@%‘pératfoﬂ' QW% E% k%‘%;'eH%ﬂ)lb?s' eggsules and

or to I'strati o
pOWd?'ﬁé” é’tﬁ'iﬂ@'?@mﬁok“ﬁé Rlg@nthe anit g% farmogan e aicapeviei i@klet, cachet,

or Ioz@@gé"gyeellbt@; gggﬁ\bbﬁth@@ppﬁ)ﬁhbfé MRAbSH of@r@&iﬁhé&e ih@acRaSed form.
I i v
admiriistsation aid toetinuadgi ibfusiorodresprefertdcecdrnposigonsig and/ or

gﬁhhhgrgd&?ﬁgbﬁ te:lgm Jél.? Wéfrntﬂ.ﬁa{l(% QHH %Qﬁﬁm rgpor?ﬂlag be found in

aqueous E W TP genel S0 con
the latasé editiommfdReminas grmgeeitical Sciemsieb i(Miaagk ;ﬁ’g}@hslyng Co,,
Easto‘ﬁ' Ppa! rS| ng agent S, suspendl ng agents, thickening

agen or colouring 25 agents. Conpositions suitable
rth?r@B?Btéﬁa”ﬁ@FF?ﬁti'V@t doe rgﬁar§ 1P theé ameunhof ardiva dregredient, which

amehb@l@lﬂ@%yn@dﬁ’ﬂé@ cBaditibe Tfdraysutia@fidacy and ték@WJ @@ EDs; and
acaci a .or

b | ]
LD S5t PSR R A o BaRR AU R st SAFSS R Y qulures or
expermasrﬁalsamntmam Theldate matamidetwglen ceerapeutio arslitixaseffemiglis the

I ct

thera;f'i’éiﬂlﬁ r?ﬁl é@%}% %g%‘é%@g%&teggimﬁﬁétﬁ%bﬁ@o Pﬁgrggﬁceutlcal
comp@asntl@,m&@én@tlmubrm éﬁea@mut@dn@ﬁxeécarepref@rreﬂe nasal

C?Mé*dbs@bd?rﬂﬁ‘éﬁé‘rbd PR@t o; @B@Féﬁaeb% géreglglﬁr{@oﬁsst\é’dttB tie age, weight
and cew@@pa@étﬁq ﬁwd@f'ﬁgﬁ@eﬁ fiitet. G ks e TaUIR AF SRS tERion.
dosadefdriveari®egyjimahoand thardsultjesirbd Oatng trac kst eibshye sBaokl of

8f an . "
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
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35 aerosol formulation in which the active ingredient
is provided in a pressurised pack with a suitable
propel | ant such as a chl orofl uorocarbon (CFC) for
exanpl e dlchlorodlfluoronetgane,
trichlorofluoronethane or d chlorotetrafluoroethane

indiviﬁ%%gﬁv ﬁg&ofgﬁ' ot et i%ht bl g g@m%}{]]gstgqe[r@ n(:fsd of from
aboutl £t ahc@)wt.mﬂlmg dos suitdblel forghempebéic tremtmehised Iby

DERY o8 ehh St e irab sl gospiper cay.
satisfaetprpmatécant mcmmﬁaracqmmmtaimd@t atdasagergsolondas 0.1
ug/kg |W/ %nauv ﬁ@/hbg)t&oﬂ’%eﬁ [S’ﬁslﬁnﬂif?fheaéoéa@"etr%ﬁge %éF@ie‘hﬁy considered

Ives sSuc

dr oxypro
to be @Qpme,g@g kehiv 9 PRgke pd? i d'@fﬁ;red( r%mg’es aré from about 0.1

ug/kgGerabeiut @0 trhy/khiRyR OVaETd RemratRiut M hd/kd @ Bbauigtdo hiy/kdréay p.o.
nasal cavity. The powder 5 conposition may be

presented in unit dose formfor exanple in capsules or
MethodstafiTdhgpeappf, e.g., gelatin, or blister packs from

%&%tﬁgﬁ?w ?ﬁ% Lﬁ%%épgﬁg ﬁlijérptlg%%é 3ﬁ§ﬂ08¥%|!@1@rl?‘%é?ﬁ1eﬂ prevention
or a"Q\@attQYEOfrihgﬁﬁﬁa@@fﬁ disergler or aconditiog ofianlivirgasignal body, including

a hun‘fé?ﬂﬁlﬂ"ﬁblﬁ H@éﬁsetai@om?%ﬁd%hhs &%b%h@ivb%ohﬁd&léﬂ@rﬁﬁf ihe
GAB&?”I cle size for 10 exanpl e of

FaceBiST CRIIes Tt Gan T BESE sy ST ARCLVAISH TB o amprises
admnMQt@Wﬁgit@ stible adiving &vimatYedp) molmxmn@ g haniamain peed Weesof an

i1l t d
eftectf b8 G RiSthiceP amBORRY SO pifod e el oyed. The
phias abpresentedntpmptatedthairsuitable gossigerrabgs iane Orit to 1000
mi||.gn%%$§‘8§n37 /,39%00 il iﬂé‘?& NS andJer% TeE%M%@%%@H.lF@a‘n%s daily,
ubdr vi doses cont al ni n
deper@ﬂmtastq%@l BPOR ke axagtyeode ehpdmististra fFWefQI A th whishge
admiriitered Qﬁe RedicatRacionaed \Aﬂ’f @Pﬂfe%drﬁihstﬁéﬁ@nﬁ@@ﬂ?ég@d the subject

'”VOIVEQ&J}Jdg | S%lrgﬁ efat% t Itiﬁ\ﬁ) v%g ElafératHallp {E}eacprg?qunce and

experinueufele pAL/SloLantdsra/enenmardnﬂagmafg)as m can be a capsul e,

tabl et, cachet, or lozenge itself, or it can be the

appropriate nunber of a of these in packaged form

20 Tablets or capsul es f%XAMF%UESadm ni strati on and

liquids for intravenous adm nistration and conti nuous

i nfusion are Pr eferred conpositions. Further details

ohhe é’é\f%t'a” dss Turthier fllsiratest Wigh refRepnsg P ine follewing, eﬁ@mples which

are ndtantepdsd td e mté}g way ﬁmitln?ctbtth@ﬁcéﬁe &leAt Nkedlios as claimed.

Phar maceutical Sci ences (Maack Publishing Co.

Easton, PA). 25 A therapeutically effective dose
General: &lisebotidrisinvalnimgnir sénsitve keagenty edingrmedidites were performed

{
undeﬂﬂﬁbé@ﬁ %Bgﬁ%%pﬁxé%”g S Wf‘en‘Pé I\@%@%ésllu@nstt%é%?g%yfn sulphate
was L@@ﬂeaﬁﬁrwm agerﬁﬂraﬂuawarwr@@@dm@ aryl scgivmt@ovmr@@wanorated
undep@bhcgglpéﬁﬁﬁeor experimental animals. The dose ratio
bet ween therapeutlc and toxic effects is the

t herapeutic index and may be expressed by the ratio

LD50/ ED50. Pharmaceuti cal 30 conpositions exhibiting

| arge therapeutic indexes are preferred.
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The dose adm ni stered nust of course be carefully

adjusted to the age, weight and condition of the

i ndi vidual being treated, as well as the route of

adm ni stration, dosage forgband regi nen, and the

result desired, and the exa dosage should of course

b geternined by the practitioner. 35 The actua
Exanuﬁg ge depends on the nature and severity of

di sease being treated, and is within the di

of the physician, an be,varied by titra

9 the dosage to the parti ar \ci rcunst ances of
bon to produce t red tAgsaReutic
is presently conjenpl atesatthat
P 2 ;

0.1tg out 500 mg of Rctiye ngrediganty per 19
i ndi v ” d?(})%&t nprefer iy’ of fromag dut 1 to @
100 nost “Preterred rom abdif ¥eeld about

rTg,Bare suitable for the 3
agiive ingredient may"be amfni ga-gtered in one or R 3ag
several doses per day. A satisfactory result can, in
certain instances, bdGsnesalfsgheme 4) dosage as | ow as
0.1 5 pg/kg i.v. and 1 pg/kg p.o. The upper limt of
t he dosage ran esently considered to be about

Genera) ure § orﬂmj @6"%‘?@?? §38:%. Preferred ranges are

Etharfonem é[bqgtbrﬁmb h@@{/l I-I-Ee@it]midoaozli%ﬂw @éﬁb& prepared@¥described
ou

in Wel BB AarPIRT o4 R S B P B ROURD 602

DME pYater.&tQHa amdtima2M dvaO@s. t r eat ment, preventi on

To thu@'éoﬁ)ﬂo‘f‘#dv&é‘ a88e&‘ 20'2 Erﬁ@él%r?lboforﬂé §8irddaer{o|ﬁbzarn&%ﬁﬂdblz?ﬁpm)z

The rgaglisnswas §UbJ@ﬁtﬁ§1rtOdﬂIC€@M@IYQ heatingsfar d688RIPK 4@ sec. After cooling
the reZRHh ﬂ‘ilkt@lFe Wastﬂ&ﬁjre@ﬁ%ﬁ/é}@l@@rﬁ’é @Rtréﬁ@ﬁ'vﬂfﬁ EfOA&€The organic

VO S met hod conpri ses
phase@a?ﬁ’ﬁﬁrﬂa@éﬂgﬁa‘s@’ﬁﬁ p&f@ﬁesr ng anl mal body, i ncl uding
The chudwimixture Waﬁeedhdtiveryemﬁr@nedbyeécﬂuegdslvrwg iaPOUIItTHE: MeOH 1:1

followB L SR L AP RABF-El (1SR pBfpalial Sedtbid(157g 2 mmo).

The reagtdon was stiged s 60%C loyernightzdermwhich HEMS wisi used tarrdonitor if the
reachSﬁ Wﬁ%‘ i érYeoe%ft'b%loﬁ%%f I%E?tlgﬁhlllytur %@%ﬁ@#atéé and purified

upon the exact am NI ST F At on
by COlMﬁh@ phroserParaphyraldting with ianaiddare; Qfﬁj"t:mwtmn@hm?ﬂ@no' and

amm@\ﬂm(go abrfﬂm\/m) Eﬁa&dréﬁ@rﬁ @fithet @@resrktkut@ﬁfs g%Qe'tﬁé PuY¥E thaterial. If

ect involve
i ﬁ-l and precipitated

the pRATEhES BRETT BeaeriSeold it ByNEHT WHEMBHNL ol
as a phirsctdorae ealt veingraMatClan TBMEhar ge. EXAMPLES 25 The
i nventi onis further illustrated with reference to the
ow ng exanpl es. which i nte to be in

The fofRp il PO PR 4 8 A R 8 mgraae AU GRPIOG: ac

1-(1- gl g ik BeReairfldased 2y Al el ey Watriride o)
HRM&n@elc: Gzt ole tMaht) Er81dnthalt. dusingdoCydhbbl; (MabHEsiddh 1659.

suI phate or sodi um sul phate 30 was used as dryi ng

in the workup-procedures and sol vents wer
1-[1 (gvyl@;hgng@lphenyl -3-yl)-1H-benzoimidazol-5-yl]- ethylamlne hydrochloride

(3b)
HRMS: Calc: C,H2oN3O (M+H") = 344.1763. Found: C2HzoNsO (M+H") = 344.1774.

3'-[5-(1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carbonitrile (3c)
HRMS: Calc: CaoH1gN4 (M+H") = 339.1610. Found: C2H1gN4 (M+H™) = 339.1595.
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under reduced pressure. 20 Exanple 1 ONH2 O N\ N

N N Ammoni um N acetate / \ R R Suzuki NaBH3CN

conditions THF:. McOH Br 2 l1la RZ R3 2a-g R3 3a-g

(CGeneral Schene 1) 5 Ceneral,  procedure for the

synt hesi s of 3a-g Ethanone, 21

1-[1- (3-bronophenyl)-1H benzi m dazol -5-yl] (may be

prepared as described in WD 96/33191) 1la, (0.6 g, 2
1-[1-(d¥Blyorealsi ptieny b-3wd 1 Hrb énzdinfid amddi-5-gtj-ettwylarqine :hydrochloride
(3d) DVE: Water: EtOH) and 1m 2M Na2CO3. To thi s solution

was added 2.2 nmmol aryl boronic acid and 02 mmol
HRM$dCalz; PeHibpNaF (MGHfhe F32ath8 3 rowag: §a’d]|1eNuFeth*b1 ) = 332.1547.

m crowave heating for 160C for 240 sec. After cooling

the reaction m xture was poured into water and

1-[1-(@xFluprochipfieny|-Briydixd H-henzejmjdaze!-SyHathylaming ihygrochloride

(3e) (MyS04) and evaporated. The crude m xture was

HRMS S8R G Taar Bl o6, e RlecRe Ry By 332 167,

anmoni um acetate (1.7g, 22 mmol). 15 The reaction was

-G 2o SN RS A B LS e
hydre¢hlorigdgdBflon ni xture was evaporated and purified by
HRMSOCHIEH CSIHARBOPGNARMY -9362 B89 VESEhd %H%wggmq\nm )=

or onet hane, net hanol and amoni a

|
362.1 \ghv Evaporation of the pure fractions gave the
pur e rraterial. If the product was an oil it was

1-01-gEL RIS S el Ay 3 S0 EbeReotule Bl g -sthyigmine,

hydrochloBRE. (3ghe f ol | owi ng conpounds were prepared by the
b =
g LA 1) Baeol R Leur o) M0 (.=

8.146dr ochl ori de (3a) 25 HRVB: Cal c: _C21H20N3 (MrH) =
314.1657. Found: C21H22N3 (M+H+) = 314. 1659.
1-@ - (2' - Met hoxy- bi phenyl - 3-y1) - 1H- benzoi m dazol - 5-y1]
ExamRley | ami ne, hydrochloride (3b) HRVB: Calc: C22H22N30
(MrH#) = 344.1763. Found: C22H22N30 ( ) = 344.1774.

NH R” "NH

2
N\ N
> A: Formic acid, 105°C \>
N N
R\ O B: Acetic anhydride R\ Q

DCM, TEA, 0°C

2 2
R R3 R R3
3a,d 4a-d

(General Scheme 2)

Example on Method A

1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine 3a (0.3g, 0.75 mmol) was
dissolved in 5 ml formic acid and heated at 1050C overnight. TLC and LCMS show
complete conversion, and the solvent was evaporated. The oil was dissolved in DCM
and washed with NaxCOs sat. The organic phase was dried evaporated and subjected
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"-[5-(1- Am no-et hyl ) -benzoi m dazol - 1-y1] - bi phenyl -
arbonitrile (3c) HRMS: Calc: C22HI9NA (MrH+) =
339.1610. Found: C22H19N4 (\kH+) = 339.1595. 21
1-[1-(4" - Fluoro-bi phenyl - 3-¢F) - 1H benzoi m dazol - 5-yl ] -

to colemﬁ_ﬁr)%omm%g@'gég ur%ljﬁgbwﬂq aéi%ﬁ&gsfglscpm?ap}rfetha%?% tg%gol and

ammania (90:10:1 v/v/v). This gave the product as a white solid in 34% yield.
1-[1-(2" - Fl uoro-bi phenyl - 3-yl ) - 1H benzoi m dazol - 5-yl ] -
et hyl am ne, hydrochloride (3e) HRVMS: Calc: C21H19N3F

Example lon) Metisoe Bi563. Found: C21HI9NAF (M+H ) = 332. 1557.

1-(1- %@héﬁ&l% 9|51HEJeH%mea 6193 Deﬂhﬁém?é% (@3%} &)715 mmo 3) was

azo - o- I'am ne, drochl ori_d

dissolMefidn 1@;@!C &bgql@irp@ amwxﬂ(g 73 ngr@g ma cﬁqq”]l'dwe SO|U?IOFI was
coole€23 B3ONGRETe( Addtic)acid arRydrifbH..5 éﬁv ) was added dropwise. After

stlrrlngl_f%eﬁliﬁ#%ggbﬁ?éo R %@)EXEﬁCﬁ@ywaWX‘? Bgl"f’%q gL 150y

NaCaba: w&hddeﬂﬂiﬂlmmﬁ& daMivete) sepaBatedlar@DtheFangadic phase dried

with WP CHih pbihetoarapfy YR YRR RIS ororolfifihane.
methap padi ammgmaj@ﬂﬂa'y(/v/m;gazeme Rzod:g@t aga® Wwhidg salid in 41% yield.
(General Scheme 2) Exanple on Method A 25

- Bi ph |-1Hb d -
The f@lW(iod SomAGUES; ﬁ)or%%nez S oetorrlagyiar Miade A and B:

N01-BS R Ry T o mieaQ] - b Il et Smias 3k ad
The cohepanind wass pripesed frech Ba aBﬁ‘Mdlmthﬂ) mesHoeBwi t h NaZCGS
HRMéagalcTEe%J%rzﬂaﬁ' f1-Agees 85785 | BSL RN BAMANES @PH) = 356.1754.

N-[1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethyl]-formamide (4b)
The compound was prepared from 3a according to method A.
HRMS: Calc: CaoHaoN3O (M+HY) = 342.1606. Found: CooHooN3O (M+H™) = 342.1595.

N-{1-[1-(5"-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (4c)

The compound was prepared from 3f according to method B.

HRMS: Calc: C24H23N302F (M+H™) = 404.1774. Found: C24H23N302F (M+H") =
404.1782.

N-{1-[1-(5"-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
formamide (4d)

The compound was prepared from 3f according to method A.

HRMS: Calc: Ca3H21N302F (M+H") = 390.1618. Found: C23H21N3O2F (M+H") =
390.1601.



22 to colum chromat ography eluting with a m xture of

di chl or onet hane, nethanol and ammonia (90:10:1

v/v/v). This gave the product as a white solid in 34%

yield. Exanple on Method B;

1- (1- Bi phenyl - 3-yl - 1H benzo??h dazol - 5-yl ) - et hyl ani ne

3{1 0.3g, 0.75 mmol) was dissolved in 10 M DCM and
ExamRle & hyl ani ne (o0.75 mml) was added. The sol ution was
Synthexis ef dptically adtivecasaleguesaci d anhydride (1.5 eqv.)

s added dropw se. After stirring for 3h Dhe

action mxture was Jallowed to vvarmto RT then 10

20588 WY addedt The two"PRas¥S were separ at ed

an e or gadiece phase 10 widdy MesOA. 2
chr omattogr aphy el uting a mxture of

hibronet hane, net hanol arfd anmoni a (90:10:1 F
v/v'?v gave the product a.%a white solid in 41 %:s
The foll ow ng conpounds were prepared by the
odol ogy of Methods A and B: 15
(1 Bi henyl 3-yl -1 H benzoi m dazol -5-yl )-ethyl]-ac
am de ( The conpound was epared from 3a

cord| n Hmst hod B. HRMES: NHC23H22N30 ( MtH+) =

RS 763, Ed B3 H2 2 KRy (i HH) 1= 56,754 pre 1oioey
_N-_[_l_,.(l Bi phehylIf 3- yI -+-Hbenzei ni da yl) - ethyT o,
Rirani de (4b) @ conpQuLRdHwas prapal q f r om13&, Reflux

according to nethad A. HRVS: Calc: C22HJON3O ( MtH+) =
342.1606. Found: H20N30 (MrH+) = 34% 1595,
'S

N-{Il-[1-(5" - Flgid - met hoxy- bi pheny}= I) 1
Hbenzoi m dazol -5-yl]-ethyl}- acetam de 25 The
conpound was prefared from 3f accordi ng t hod B.

HRVS: Cal c: C24HZ3N302F (M+H ) = 404. 1774 Found
C24H23N302F (M+H ) 404.1782.
{1-[1- (5" -Fluoro-2'-net hoxy bi phenyl - 3-yl)-1
HN nzoi m dazol -5-yl]-etypyl }- 30 formam de (4d) The

opRoLNnd maspHngd m f ccording to nethod A
HR Gal ¢ 023@2—%&392 ﬁ 390. 1618. Found:

C23 02F ( Nl NaOH 390 N 23 Exanpl e 3
Synt h of optically active | ogues O 0 NHZ xlI1
Acet i hydride / NH HNG3, c NH Tol uene / NO2

Br Br

Ma=R

10a =R 1Mb=S

10b=S

5 Synthesis of (R)-N-Acetyl-1-(4-fluorophenyl)-ethylamine (6a)
To a stirred solution of (R)-1-(4-fluorophenyl)-ethylamine 5a (24,6g; 176mmol) in
toluene 100ml was added drop wise Acetic anhydride (19,84g; 194mmol) while
keeping the temperature under 40°C using an ice bath. The reaction mixture was
stirred overnight at RT. A white precipitate was formed and 300 ml Pet. Ether was
10 added and the temperature adjusted to 5°C. The precipitate was filtered off and dried
in the air. Yield 30g; 94%. NMR and LCMS showed a pure material.

Synthesis of (R)-N-Acetyl-1-(4-fluoro3-nitrophenyl)-ethylamine (7a)
(S)-N-Acetyl-1-(4-fluorophenyl)-ethylamine 6a (29,5; 162 mmol) was dissolved in 80 mi
15 concentrated Sulphuric acid, this gave a orange solution. This was then cooled to -
15°C and slowly added Nitric acid (7,5 ml; 179 mmol) dissolved in 30 ml HSO4conc.
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F 2SO, -15C5a =Rv IFF 5b=S6a=R7a =R O
6b=S 7b=S HN1~1 H\ yOl~ xIAO Br NH NH NaH, DMF N2
Raney-N NH2 PTS, HC(OEt)3 RT \ NH H21 EtOH \ NH THE,
Reflux Br Br BaR9aR Bh=S 9b=S HNI LO NH2 N\
HydraI\I\>NHCIor Br 1/ Br I / 10a=R

R 10b=

keep'(‘@a)?h LSHRREA Ur?.]tieio‘f’l ﬁ%ﬁ&{&{yﬁfbth&rﬁﬁ‘?t&?ﬂ Was (figigheg s seen from

TLC aid mee*éasmd)rutmnureabo@@)j idto(ide f A stopmyhEeyipjtatet foyinediamel a small
. t. .

amou{if o Rfy 6 AL Tnc SRS Rl MR B e ot

sudderﬂye atrieg pregipitate wasdprmecandithig was thes dnllestedTmnd washed

thorou@@?%ﬁ"wé‘ﬂd‘tm@ MY c?‘ié k/\}féfs@dfis§6{\‘i‘é5d1IrQI*E‘tto/%E1 dRkd \ﬁitWQtsm and

'tate was Forme I er was
eVap%’éE%’d’”éﬁ?L’PH@ g\enperai 886 Walddtlad The aampoyl was pure enough

by NNMRefdol CRISefon@tse hekitgtepd of f and dried in the air.
Yield 30g; 94% NMWMR and LCMS showed a pure material .

Synt hesi s of
Synthdgis W-f{R)t1-[4-13-BfofMarpheBylanminm) i nitt9-phienyl]eethy 8 -ddetamide
(8a) (S)-N Acetyl -1-(4-fluorophenyl)-ethylam ne 6a (29, 5;
162 mol ) was dissolved in 80 ml 15 concentrated
-forrsMI piiemeariding (29aii ¥ yavrol awep shigselvast intdAhml g BMRagnd added
C1<59| @fhdiPp oﬂigﬁi{v\%@dm ¥s 808RdoNicEhsEd 8(1?)4\1 {nEebByl-1-(4-
f'UOFOEé”éBPH'@eme RSB a7 051 32 el TRpeived n 09 il DMF was
added a&mwm@ Afeer dtimng fmmastheaeag:tfdromsTh@h@dcbﬁmﬁqur_ed into
o P bl el BROART b 1l Ofns plas Bl B! PigBos and
evapadrateshii vacupo Thapréguat N\tasrmaotar@e ol Xx57g)ewhigh according to LCMS
showed 49% product and 43% N-formylated product along with small impurities. The

raw product was considered pure enough to proceed to the next step.

Synthesis of N-{(R)-1-[3-Amino-4-(3-bromo-phenylamino)-phenyl]-ethyl}-
acetamide (9a)

N-{(R)-1-[4-(3-Bromo-phenylamino)-3-nitro-phenyl]-ethyl}-acetamide 8a (57g) was
dissolved in 400 ml EtOH and hydrogenated using Raney-Ni (200mg) under a
atmosphere of hydrogen. After hydrogen consumption ceased the reaction was worked
up by filtering off the catalyst using Celite. The solvent was removed in vacuo and the
yield was considered quantitative.

Synthesis of N-{(R)-1-[1-(3-Bromo-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (10a)
N-{(R)-1-[3-Amino-4-(3-bromo-phenylamino)-phenyl]-ethyl}-acetamide 9a ~50g was
dissolved in 200 ml dry THF and added anhydrous triethylorthoformate (51g; 345
mmol) and p-toluenesulphonic acid (0.2g). The reaction mixture was heated to reflux
overnight. The reaction was worked up by evaporation of the THF followed by
redissolvation in EtOAc. The organic phase was washed with diluted NHs5q and the
organic phase was dried (MgSO,) and evaporated in vacuo to give the crude product.
This was then subjected to column chromatography using DCM:MeOH: NH,aq
(97:3:0.1) as an eluent, to give 29.4g, pure product.
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suddenly a nice precipitate was fornmed and this was
then coll ected and washed 5 thoroughly with water. The
precipitate was dissolved in EtOAc, dried with MgSO4
and evaporated in vacuo to_give 30,5g; 83%yield of
7a. The conpound was pure eﬁgugh by NMR and LCMS for

th h
syntiiexis & (R a1 - IS RRERYI- -heyzoimiderel-Svliptvlamine (112)
N-{(R)-}1-[d (8t Broinote ph& 0y §-8 &) bdhZaimiddzoB 5 bl jestb piidcetemigd29ida (10g, 26
o BT 5N s St B BRI s o
until daskawed Rp-Moestaytingimaterial. The reaction mixture was cooled to RT
and pgbk&f e Bob mﬁé@%id)zmtrﬁ%/d)ﬁmrﬂs é’iéd&é%s éﬁ?ad@%)ith DCM and

I ssol ved I n dr opw se

the O@Pﬁﬁhﬁgsefq{ie%@\ﬂﬁ@e) @%evareﬁra%tqgw §H@8W8fﬁﬂ‘ Pbi-&@)- This

was thé @uﬂ;@cte@evovaﬂ@ﬁn@hdométd predugihg D EMMeOHE NH4dd €05:5:0.1)
W|th I\/gSO4 and evaporated in

I was drie
as an\ﬁi@%@ Forﬁge?e%ﬁ{r \955% YA orange oil (57g), which
according to LCM5 showed 49% product and 43%

The c@?ﬁe@%ﬁégﬁé%deﬂé%fﬁérszé %é&oﬁt‘émel%u{m& ithd é)@ac‘cg SEWFe

ere ure rocee
expermentabgenditiens forg@agynm@é@ug $ieps as mentlone above.
N-{(R)-1-[ 3- Am no- 4- ( 3- br ono- phenyl am no) - phenyl ] - et hy

e
Geneﬂél{l'(@ ePﬂ‘{rﬂ(%?BgBFLKbCBHQHVBam no) - 3-ni tro- phenyl ] - et hy
To a $glutieebhoordpodad 0401 0vabla ¢i $HY(Ved) and 48Abofonkd &&id or the

corre G AR BT e ol (Rt W FBag R sBiEG . Pron
dimetbergstandand evater (h1)wass wddkd NREQuiSen)f The eaiatypt of
(Phﬁ*)%@l%‘&@hﬁ%ﬁ“@bé‘%pﬁéb 8- thd tf'@aétRJn J‘ﬁﬂ&uﬁ@a\ﬁaé gﬁﬁ’é@‘ét 88 °C for

was_consi dered, quant
6-8 h e FRagtionyyas monltored by TLC].The reactlon mixture was cooled to RT,

dnutealwufrﬁhat’brl dxtfattE Wi- eﬂhﬁﬁ&‘ét)atel krieanaeir N80! arfet ¥ddcepitrated.

The CNXC{% _%0 eE ‘!%/aﬁrﬂ"‘ﬁ'g 8%?(/35' 512097 -SOMERY CHFRMBIPIFRIMASIDSt hy
ethyldcetatedn hvkaee 98 m@Eflp plese W©ifaststy brylicodifounidsdi 2a-N2aar. If

Ll r 510

we o NAE R RO B i e o,

precipiiated pe alesiroeriodde salt Lsing3M Hivienn , The reaction
was worked up by evaporation of the THE fol | oned by
redi ssol vation in Et OAc. The organi c phase was washed

_RPth diluted NH4aq and the 35 organi c phase wagpndfi ed

HN"(MySO4) and evaporated in vacuo to gl ve the crude
producy.  This was then subj ect &P bPeek um N\>
atHgr aphy usi MeOH: NH4a (97:3:0.1) |
i oty R 9o, N

to give 29 g, pure produd®LCa5  synt hesi s B

(R -1- [1 ( 3- Br pRo- phenyr®) - 1H benzoi mi dazol - 5 yl]- ethyl
am ne )

N-{(R 1- (SRB

hyl g-7acet am de "10a

d| ssol ved/ suspended™in 150 m 6M HCI and heat ed ta
10a E ﬁSIgays or until TLC showed no nore startgfQ

10b The reaction m xture was cooled to RT R’
11a=R, RP=H

12a-12
11b=S, R°=H a-lcaar

The following compounds were or can be prepared using the above mentioned
protocol for Suzuki coupling:



5 and poured into 800 m
was extracted with DCM and

(MySO™) and evaporated to give a browni sh oil

(8.

ice-cold 2M NaOH. The product
t he organi c phase dried

8Q9) .

This was then subjected to éol um chr omat ogr aphy
usi ng DCM MeOH NH4aq (95: 52 as an eluent, to
glveL fgl pure prodpct. 10 lhe correspondi ng
No: €N n® Js |6l/klb| wae dbt ai ged ugi ngsthe pract pame  ps
expel i mabdrddl ¢conditipns far each individual steps as
nt | oneg, abovye.  Geheral [Procedure [for, Syzu
1wup ...ﬁ)ﬁ & so!Ru'ti anASf eorpouhd luuH 10h—11 o:H H
124b (1 eff)a and aR/l bpréoi d acOMer theH 1 H H H
1§é)rr S|P i ng ar)RJ borogicc aci 5I\)Fe°‘t er (H 1 eq)_| in Cl H
f—xttre—otr——solvents—t2—¢di et noxyet hafe—ant—water
128: 1) waaadded Ra2COBAELS |eyHSOdMe gat &l yst H H H
12E8N3P) 2P 2 (5 ol J/QAkA!as addqeq ang tpE reagfign H
mxture—was stirred—at—907Cfor6=8th | Thg reactiion
18bs nonit0sr ed | by RTLC] . ABe |r each€ on 1xb‘hre wis coolted | H
139 RI. g uted W th wager, eghpjacted wth H H
et hylacetate, [dri ed pver Na2SO4 and [concentrated. 20
e crud®Obhr oductS was Abrilfi ed Ny silli &b gel Frolly H
1ohr omat ogyraphy usy ng| epdyl acetﬂe in hexane ap nobiH e H
hase to furnish _piafyl_cgnpo S 1Za- [Zaar. [T | T
1 Jrnd 1Ict 1%’: am _oij i A&Q red Lved | mhi 1|m|&? H
1gm)u nt ofObTHE|and pfepcpi|t RHSDAe 8 hydr dchlpriljde H H
[t]usi 3MIHCI, 1 n| TBVE.| HN Eﬁ HN 2Rdd N
1261“ o Nl N N Rﬁg R 17C3 plc By I-I’)rk? B R H
R4 90Cs R 4 10aR Rb 3 Ac RR5 10b=S RbAc
a=R, = H|12 2pan . 45 11b=S, Rb=H
12gﬁ(jn1n'p3unds Qer ¢ ?2 ap ‘8‘8 pr epar ed usi ng
mentjioned protocol for Sdzuki coupli ng:
Starting RS R R2 R Rn|R5 material 12aj10a R Ac HH
HHH 12b 10a R Ac O HHH H 0o
12m?2 10b S Ac >
0
12n 11a R H H H H H H
120 11a R H OMe H H H H
12p 11a R H OMe H H Cl H
124 11a R H NHSO;Me H H H H
12r 11a R H CN H H H H
12s 11a R H OMe H H H OMe
12t 11a R H OMe F H H H
12u 11a R H OMe OMe H H H
12v 11a R H OMe H H H F
12X 11a R H OMe Cl H H H
12y 11a R H OMe H OMe H H
122 11a R H ©:O>
0
12aa 11a R H OMe H H F F
12ab 11a R H OMe H F H H
12ac 11a R H Cl H H CN H
12ad 11a R H OH Cl H H H




12c 10a R Ac O HH O H 12d 10a R Ac NHSO2Ms H H H
H 12e 10a RAc CNHHHH 12f 10a R Ac Ac HHHH
2g 10b s Ac O\ HHHH 12h 10b s Ac CNHHHH 12i
10b s Ac HHHHH 12j

10bg
s Ac NHSO2Me HH H H 121 18

Ac O\ H H Cl
SAc Ac HHHH 12nl

H 12k 10b

wa fz@faf%bg% Humz 0b STAC 0> U [IZn Ila REEHH
Ni’z _ (gye H HoH H  18p 114 Robl OMep F cth RS
q LlmaRrhiNHSOOME H B HIH 12r 114 RH AN B H H
1268, b15 ey oo B b el 1avFiia R HoOWL WA R0 | F
121133)2( Hg ﬁ%—l 0% O 1? "Tlalzi%i%?(ﬁ: 1HHﬂ\:/EFH %/ngl?é R H
H-eVe—HF—HHT—t2ac—tta—R MR ON H 12ad 1la R H
1209 | HHaH 27 . StaHtlnq QMBRb R¥FR RWRY F H
12%5;\?? |al11132ae 11& RH KO HYHe 1daf 4llg RIH G2 H H 4
P T T H OMe H H H | c
12a] 11a R H cl Me H H F
12ak 11a R H cl H H H cl
12al 11a R H Piperazine H H H H
12am 11a R H F H H H F
12an 11a R H cl H H Me F
12a0 11a R H | CEONH, | H H H H
12ap 11a R H Ac H H H H
12aq 11a R H OCF; H H H H
12ar 11b S H H H H H H
12as 11b S H OMe H H H H
12at 11b S H | CEONH, | H H H H
12au 11b S H CN H H H H
12av 11b S H Ac H H H H
12ax 11b S H OCF; H H H H
12ay 11b S H @:%
@]
12az 11b S H OMe H H F F
12aaa 11b S H OMe H F H H
12aab 11b S H cl H H CN H
12aac 11b S H OH cl H H H
12aad 11b S H F cl H H F
12aae 11b S H Cho- H H H H
Morpholine

12aaf 11b S H OMe F H F H
12aag 11b S H OMe H H H | OMe
12aah 11b S H OMe F H H H
12aai 11b S H OMe H H H F
12aaj 11b S H OMe H H H cl
12aak 11b S H cl Me H H F




12ag 11a RHOw FHF H 12ah 11a RHOw HHF H

12ai 11a RHOW HHHC 12a° 11a RHC M HHF

12ak 11la RHO HHHCO 12al 11a RH Pi erazine HH

HH 12am1la RHF HHHF_ 12an 11a RHO HH M F

12a0 11a R H C =0 NH2 H H H2R 12ap11aRH Ac HHHH

T7ag éﬁarg CF3 H H A HT T2ar TIb HH H H

J,Zas 1 ngy (J\% H HRt: 12atpdlb g i H HSH R®

B 1hamatdrtals | H ON H HH B 128v 114 H |H

2ax| 11b, 5 H ( HHHH| 12ay,11b s 0\ 2az 1h

12880 Sy B F1F Sioaba ik s OUSe- E'FL o Ondez o]
12zl O MM CN|H Sl2apcH1h s @M O] @MéH tPadd Hb | H
128t I O R paae WO IS el A R A poipnal e Cl

LZdAdd LI O 117UV Ll LI J.Laag J.J.L b=} 1T IV LILIL 1T UV
12g@@mah 11bs H|OMS F H i H| piperzingh sHH QveHH H HH H

dzzal H/Oves H H i O] 12gak 11b § H|C HiF
1240 \IU. l@lb:lll ng—RFS '_'"‘FHR 2R @ill RS f'ut ra—i2aat F
12gap s Hid% Hloww H H H Cl H H Me F
12aar 11b S H OMe H H F H
12aas 11a R H CN H | CFs | H H
12aat 11b S H CN H CFs | H H
12aau 11a R H CN F H H H
12aav 11b S H CN F H H H
12aaw 10a R Ac CN H F H H
12aax 10b S Ac CN H F H H
12aay 11a R H CN H F H H
12aaz 11b S H CN H F H H

N-[(R)-1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethyl]-acetamide, Hydrochloride
(12a)
LC-ESI-HRMS of [M+H]+ shows 356.1763 Da. Calc. 356.176287 Da, dev. 0 ppm

N-{(R)-1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-acetamide
(12b)
LC-ESI-HRMS of [M+H]+ shows 386.1875 Da. Calc. 386.186852 Da, dev. 1.7 ppm

10 N-{(R)-1-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (12c)
LC-ESI-HRMS of [M+H]+ shows 420.1474 Da. Calc. 420.14788 Da, dev. -1.1 ppm

N-{(R)-1-[1-(2'-Methanesulfonylamino-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
15 ethyl}-acetamide (12d)
LC-ESI-HRMS of [M+H]+ shows 449.1656 Da. Calc. 449.164737 Da, dev. 1.9 ppm

N-{(R)-1-[1-(2'-Cyano-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-acetamide
(12e)
20 LC-ESI-HRMS of [M+H]+ shows 449.1656 Da. Calc. 449.164737 Da, dev. 1.9 ppm



10

15

20

25

30

35

12aam 11b S HOWwW O HHH 12aan 11b SHC HHHCUC
12aao 11b S H piperazine HHHH 12aa 11b SHF HHH
F 12aag 11b SHCO HH M F 12aar 11b SHOw HHF
H 12aas 1la RHCNHCF3 H 12aat 11b S HCN H CF3
HH 12aau 11a RH CN F H H2R 12aav 11b SHCNF H H

2 1 Ac H H 12aax 10p_S Ac HE H.
N-{(Ry 1R Ace b ieeviom il H-banddiifar ol NS k-aestamide (126
LC-ESIHRRNIS bf (M+Bi-pbeows 398yl1874HDbeDalkei 898486853 -Dd, deet hyl ppm
]- acet am de, Hydrochloride (12a) LG ESI-HRMS of
Hl + shows 356. 1763 Da. Calc. 356.176287 Da, dev. O
N-{(S n|i1 -@' Me[tbR)(y_blpne(lw 3y hidhertzoimdeigzolS5- ylljethyl}-acetamide
(12 )H- benzoi m dazol 5-yl]- et hyI }-acet am de (12b)
LC ESI - HRVS o g Hé hows 386. 187
LC- Egg@Rﬁé‘é@éﬂ\AwIk RQw 3’_58@ Watgaﬁq. @@@)1.8@85?Pa dev. -2.2 ppm
-(5' - Chl oro-2' - met hoxy- bi phenyl - 3-yl ) - 1H benzoi m dazol

N-((Silabhaei Sy BB PV R fReheerim azo B- Sty T Bt mice,

HydroekloRidel(12h) ( 2' - Met hanesul fonyl am no- bi phenyl -3-yl)-1

e SLRRMS AR s ooy 7.8 YL RE BRI 8 Bbon 0.4 o
449. 164737 Da, dev. 1.9 ppm ' '

N-[(S (€|E§srp1rr B (N deprzBirARo- 53¥| Je)thyll]-acetamude (12i)

Lc-ERLPRRTS A B phate 256 % 346C36aa56:4 76841 e dev. 3.1 ppm

449. 164737 Da, dev. 1.9 ppm 29

w08l 5 RS et

acetaphioles HydlgoaBiofidea(12§)al c. 398. 186852 Da, dev 4 ppm

LC- E%t E;Ienzm n‘M ? Q{S\RIFQ')% ﬁ?ﬁﬁ?sg%égcgzlmig)g428?{32aq)dev. 21 ppm
LC-ESI - HRVB of [ M+H] + shows 386.186 Da. Calc.

N-{(SRA11@6/ethBRes GRSnyafriAoPBiphenyl-3-yl)-1H-benzoimidazol-5-yl]-

ethyl}-acetamide, Hydrochloride (12k)

LC-ESI-HRMS of [M+H]+ shows 449.1649 Da. Calc. 449.164737 Da, dev. 0.4 ppm

N-{(S)-1-[1-(2'-Acetyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-acetamide,
Hydrochloride (12l)
LC-ESI-HRMS of [M+H]+ shows 398.1864 Da. Calc. 398.186852 Da, dev. -1.1 ppm

N-{(R)-1-[1-(3-Benzo[1,3]dioxol-4-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (12m1)
LC-ESI-HRMS of [M+H]+ shows 400.1658 Da. Calc. 400.166117 Da, dev. -0.8 ppm

N-{(S)-1-[1-(3-Benzo[1,3]dioxol-4-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (12m2)
LC-ESI-HRMS of [M+H]+ shows 400.167 Da. Calc. 400.166117 Da, dev. 2.2 ppm

(R)-1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethylamine, Hydrochloride (12n)
LC-ESI-HRMS of [M+H]+ shows 314.1673 Da. Calc. 314.165722 Da, dev. 5 ppm
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N-{(S)-1-[1-(2' - Cyano- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl }-acetam de, Hydrochloride
(12h) 10 LC- ESI-HRM5S of [ M+H] + shows 381.1714 Da.

Calc. 381.171536 Da, dev. - gp pm

N-[(S)-1-(1-Bi phenyl - 3-yl - 1Mbenzoi m dazol - 5-yl ) - et hyl

(R 5532 e by Y Sgneimicago! sy efamine,

Hydrbbl{nl@ﬁbdempb)(S - Chl or o- 2' - met hoxy- bi phenyl - 3-yl ) - 1H-be

LC-ESEARMS 1 fus A pho B il 174G RS a4 Y TERA T RT. 4.3 ppm
420. 14788 Da, dev. -2.1 ppm
(R)- 1%g§%hk'{olz Cr%et%wﬁﬂméwl gi)?m B@nEbnﬁm&m 3-yii-btHylamine,

enzoi ni_dazol acetamd
Hydreghloside G?P&ie (12k) LC-ESI-HRVB of [ M+H] + shovvs

LC-ESHRRNIS Df galsﬁowé'%ﬁSl@%Wa DBalcdgys. 1@7319@9 dev. 2.6 ppm
N-{(S)-1- 1- Acetyl - bi phenyl - 3-yl) -
H benzoi m dazol -5-yl]-ethyl }-acet am de Hydr ochl ori de
N-{3'{8%(R)-PArmiE=Sthy_vBnpoinjikiakzb -1 aﬂpbﬁolﬁﬂ&l%ﬁl} Da.

Da, dev. -1.1 ppm
meth% fgw nzo[ 1 i oxol henyl
LC-E$i-0 A kbt SBOWQFD@tJr@ﬂ?»}DaaG’e\kCaﬂOgé5(11? a, dev. 5.2 ppm
LC- ESI - HRVMS of [ MtH] + shows 400. 1658 Da. Cal c.

, . 400. 166117 , .dev. -0. ) o
3-[5-“_&3-(1 !"'!l'nf’le-t ¥l) |T’lgfligcﬁ;ﬂwﬁ?mpi)pnyhgmrpgm|tr|Ie (12r)
LC-E8H-BRMSiof{Makpt showd 33011804} Da aCelkcasddad 60921Da, dev. -1.7 ppm

LC ESI - HRVS of [ MtH| + shovvs 400. 167 Da. Calc.
400. 166117 Da, dev. 2.2 ppm 35

(R)- 1([@(216'(nmmwmyybupae;nyl xwlbéﬂzbemojandazel—ﬁ y)l-ethiyldmirie,
ob—%&r oride (12n LC- ESI - HRVS of [ MtH] + shows
Hydrg?l 689 Cial C. (314) 165722 Da, dev. 5[ rl;nl]SO
LC- E@F{b"RN§Pf{M*Hi7b§h@W§3Bi4p%§”yDa 3Ll 314.186@@2 Da, dev. -1.5 ppm
H ben20| m dazol -5-yl ]-ethyl am ne, Hydrochloride (120)

(R)-1934 5 b oo Axtnetiany-Biphenysacd)-1H.benzoimidazs(-5-yl]-ethylamine,

Hydréﬂ)lo]:rc{e]“@li) Chl or o- 2' - net hoxy- bi phenyl - 3-yl ) - 1H benzo

LCESEHERFS Yk ERiip 3Bening Q965358 0BREF B dev. 4.2 0pm
378.137315 Da, dev. 2.6 ppm N-{3'-[5-((R) - 1-Ani

R®)- %éﬁzﬁé@m?ﬁn&ﬁa SRR SN e BB Zo R Mttty amine,

Hydroghlofisies Cal c. 407.154172 Da, dev. 5.2 ppm

LC-ESI- HR$J‘I$(0'R IVIH—I;P«“‘EHW@GWH)&?@GIDQ oCacda741186852 IDaideleny ppm
-2-carbonitri (12r) LG ESI-HRVS of [ MtH] + shows

339.1604 Da. Calc. 339.160971 Da, dev. -1.7 ppm 15
(R)-1-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine,

Hydrochloride (12v)
LC-ESI-HRMS of [M+H]+ shows 362.1686 Da. Calc. 362.166865 Da, dev. 4.8 ppm

(R)-1-[1-(3'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine,
Hydrochloride (12x)
LC-ESI-HRMS of [M+H]+ shows 378.1385 Da. Calc. 378.137315 Da, dev. 3.1 ppm

(R)-1-[1-(2',4’-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine,
Hydrochloride (12y)
LC-ESI-HRMS of [M+H]+ shows 374.1874 Da. Calc. 374.186852 Da, dev. 1.5 ppm
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(R-1-[1-(2', 6" - D net hoxy- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl am ne, Hydrochloride (12s)
LC- ESI - HRVS of [ MtH] + shows 374 1863 Da. Cal c.
374.186852 Da, dev. -1.5 ppg1

(R -1-[1- (3" -Fl uoro-2' - rreth>1y blphenyl 3-yl)-1

(R)-1 T g oA b-ShenuFIb0BenzdMpgaz el by Snytamine (122)

LC-ESBRRNS &6 fVIEH ]+ deaws 858. 15571 Da. Calc. 358.155552 Da, dev. 0.4 ppm

(R-1-[1-(2', 3" - D net hoxy- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl am ne, 25 Hydrochl ori de
(R)-1{142) 3'Lflesiro Hiivae roxynbighe nyhdny ) -3 fkbe BZzainnid azok b ]-
ethyl§.¥ﬁné%ﬁ&%§ Da, dev. 1.2 ppm _

(R 6' - Fl uor o- 2' - net hoxy- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl am ne, Hydrochloride (12v)
(R)-1-39- (hCFEﬂrokﬂhﬁeﬂfoﬂyl\/lﬂpﬂh’er@ﬁl@\lﬁ)-aGﬂbéﬁﬁﬁnﬂdazéhbfyl] -ethylamine
12a 62.166865 Da, dev. 8 ppm
(12aypy _1.[1-(3' - Chl or o- 2 _met hoxy- bi phenyl - 3-yI ) -
LC-ES-b&MsionMakipt sbows [362t 165dna nGalc. B2r66865 Dajeley128)ppm

LC- ESI - HRVS of [ MtH] + shovvs 378 1385 Da. Calc.

378. 137315 Da, dev.
3'-[5- ((R9.11Ap1npgethyl) tmnmlnwgzcdr‘byﬂr@rph[prprt;lpj]enyl -3-carbonitrile
(1 2ad)‘|' benzoi m dazol -5-yl ] -ethyl am ne, Hydrochloride (12y)

LC- ESI - HRVS of [ MtH] + shows 374. 1874 Da. Calc.

374.186852 Da, dev. 1.5 ppm 31
3'-[5-((R)-11ARlin 6 &tBgh asd rizodindd a2l H1-4H]y3-c hkroybiphtnyl-2-ol (12ad)

H benzoi m dazol - 5-y1] -ethyl am ne (12z) LC ESI-HRVS of

[ MtH] + shows 358. 1557 Da. Cal c. 358. 155552 Da, dev.
(R)-14143pGhloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12ae()R) 1-[1-(2",3 -Difluoro-6' -nethoxy-bi phenyl -3-y1)-1

H benzoi m dazol 5-yl] 5 ethylam ne (12aa)

(R) 1-[1-(4' - Fluoro-2' - met hoxy- bi phenyl -3-y1)-1
R)-141 {2 meirphéRAd-yfmethlyi -l 391)-TH-BePkolikide2lol BME
(R)- 1['111 ,EgEhs,howsy3621¢l}i,1675ﬂ5‘y ol ?) 362. 166865 Da, dev.
ethy'i“‘é ‘b& afyo 3' . [5-((R-I-

no- et hyl) - benzoi m dazol - 1-y1] - 6- chl or o- bi phenyl - 3-carb

(R)-13 308 Bigof6F Imsthaxy biphenyl-3-yl)-K:Benzoimiazol: Byl
ethylaming¢hdag)2- ol (12ad) 15
LC- EéREenzo. mpg fﬂ%ﬁé\ﬁs%soﬁh 'L*)éuéél% BB@H%‘?xhﬁ)aV@evlogppm

5-yl] -et hyl am ne
(R-1-[1-(2' - Morpholin-4-yl net hyl - b| phenyl 3-y1)-1
(R)-141 {8nERIoFoRIREtHON-bip heh yeB3byl)-AM-Bentdidsithzol-5-yI]-ethylamine

(12ah)

(R)-1-[1-(6"-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12ai)

(R)-1-[1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethylamine (12aj)

(R)-1-[1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine (12ak)
(R)-1-[1-(2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine (12al)

The compound is synthesized via the N-Boc-piperazine intermediate which is then
deprotected.
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(R-1-[1-(3",5 -Di fluoro-2'-nethoxy-bi phenyl -3-y1)-1
H benzoi m dazol -5-yl]- ethylam ne (12ag) LC-ESI-HRMS
of [ M+H] + shows 380. 1578 Da. Calc. 380.157443 Da, dev.
0.9 ppm 25

(R)-1-[1-(5' - Fl uor o- 2' - net hdRy- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl am ne (12ah)

(R -1-[1- (6" -Chl oro-2' - et hoxy- bi phenyl -3-yl)-1
(R)-1+[Ht(2'r,ﬁ'dDiﬂudxm€bipﬁep|y] 3qﬂ)quebnnm)|nﬁﬂaid]?&-’y)]-ethylamine (12am)
(R -1-[1-(2'-Chloro-6'-fluoro-3'-nethyl - bi phenyl -3-yl)

-1 H benzoi m dazol - 5- yll]tb et hyl am ne ﬁlZa j) 35
(R)-1{{R(2'tChlorez6'-fiiomi-g limet yIlepm@nyl%aﬁly H-henzoimidazol-5-yl]-
ethylé‘h{?ﬁé‘%ﬂéﬂ)dazm 5-yl]-ethyl am ne (12ak)

(R -1-[1-(2' - Pi perazin-I-yl-biphenyl -3-yl)-1
H benzoi m dazol -5-yl ] -ethyl am ne (12al) The conpound
3'-[5-((R)iyAhilAdLetAgl) ehZdimidbhZsIct- gl]mphahyezldarabwm atRl amide
12 \s;h ch is then deprotected. 3
(12a R) 1-[1-(2', 6 -Dif 1l uoro-bi phenyl - 3-yl ) - 1H benzoi ni daz
-5-yl]-et hyI am ne (12am

e
-[5-((R) - 1- Am no- et hyl ) - benzoi m dazol - 1-yl ] - bi phenyl
(R)-1: %2{(261“#!%&%:%&%)@& -BipEhy1 (3L¢ADH ia@nzmmldazol 5- \fl] -thylamine

1- Am no- et Kyl ) = benzoi m dazol -
(12aq}y| . 2-y| } - et hanone (12ap)
(R)-l-[l-(2' -Trifl uoromet hoxy- bi phenyl -3-yl)-1

nzoim gdazal:5-yl]-ethyl ap .
(5)-1(LERABL LSS I BeM TRt R atthyiaRiMe Hydroghioride,(12an
LC-ESeHRMG 06 fYitblj+ deos 344)1657/0>&STCaldRRA d65F RE Hat delovls1 ppm

314. 1657 Da. Calc. 314.165722 Da, dev. -0.1 ppm
-&-[l [1- (2" - Met hoxy- bi phenyl
(S)-1 15%nM@Fhﬁ)@abmheMtiﬁ-ylétMyb&ﬁ?%nIcea}el -8cHi-ethylamineas)

Hydr8@h| RVS of [ M-H + shows 344.1778 Da. Calc.
2
Lc-ESHRMS j@ P, i i1 T 7BuRa P Aiea34811 76257 Pab e ppm
-2-carboxylic acid am de (12at) LC ESI-HRMS of [M+H| +

3'-[5- gg?-g?Aﬁﬁz?gﬁ;p%z%‘fdag’oq?‘t }ﬁ]bﬁﬁﬁe}??r 2 Q:%Ybogyljrc BRIY amide

(12atho- et hyl ) - benzoi i dazol - 1-yl ] - bi phenyl -2-carbonitril e,

LC-E%VHFWF@' ?Ead ﬁ!:aéﬁéwé g'g;?f??&ﬂ{ﬁs"\gaeg g\é/#/'ﬂ'?m 536 'E%V‘@ev 2.1 ppm

1-{3"-[5-((S)-1- Am no- et hyl ) - benzoi m dazol -
3'-[5-((8')-]1-—Ahﬂhﬁféthyg=bdﬁzoﬁh'i@émel-yl]-biphenyl-Z-carbonitriIe,
Hydrochloride (12au)
LC-ESI-HRMS of [M+H]+ shows 339.1598 Da. Calc. 339.160971 Da, dev. -3.5 ppm

1-{3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-biphenyl-2-yl}-ethanone,
Hydrochloride (12av)
LC-ESI-HRMS of [M+H]+ shows 356.1768 Da. Calc. 356.176287 Da, dev. 1.4 ppm

(S)-1-[1-(2'-Trifluoromethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12ax)
LC-ESI-HRMS of [M+H]+ shows 398.1495 Da. Calc. 398.148021 Da, dev. 3.7 ppm

(S)-1-[1-(3-Benzo[1,3]dioxol-4-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine,
Hydrochloride (12ay)
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Hydrochl oride (12av) LC ESI-HRMS of [ MtH] + shows
356. 1768 Da. Calc. 356.176287 Da, dev. 1.4 ppm
(S)-1-[1-(2" -Trifluoronet hoxy- bi phenyl -3-yl)-1
H benzoi m dazol - 5-yl ] - et hyl %31 35 (12ax)
LC- ESI - HRVB of [ MtH] + shows“898. 1495 Da. Cal c.
398. 148021 Da, dev. 3.7 ppm
(S)-1-[1-(3-Benzo[ 1, 3] di oxol -4-yl -phenyl ) -1
(S)-141 123 Difiuedaa <6’ -nbethcbeyeb iphefiyl -Beyl)-1 Hyble madihtdarel -5-yl]-

ethyl%@ﬁéﬁ]ﬁ%@z, , 3" -Difluoro-6'-nethoxy-bi phenyl -3-yl)-1
H benzoi m dazol -5-yl]- ethylam ne (12az) 5

(S)- 1!{i3)(4'1|=|h1e>r642 nlféﬂ'ﬂfx? 8. S;h?zsm HHOBERY mﬁ?%%%[-%{vlﬁfﬁff%mine

- - et hyl a I2aaa) 3'
(12 aa,%_ et hyI ) - ben20| m i dazol 1-yl]-6-ch
| or o- bi phenyl -3-carbonitri le (12aab) 10

3[5&§)b?@ﬁ'§;ﬁ&fjtgy no et&ﬁdgzoqepyﬁ dLARRS. b|ph¥ LI- -éatbShfrite

(12aapP) - 1-[ 1- (3' -Chl oro-2', 6" -di fl uoro- bi phenyl -3-yl)-1
H benzoi m dazol -5-yl ] - et hyl am ne (12aad) 15
&S?)rél [1-(2' - Morphol i n-4-yl net hyl - bi phenyl -3 ?/

3'-[5- nAmlnpnﬁthI) @qnqlm"éazglrhm]r?eclotpzaawpheny 2%l (12330)
(S)-1-[1-(3",5 -Difluoro-2'-nmethoxy- blphenyl 3-yl)-1

(S)- 1-@@??‘%[2[9 g@zﬁ?dl%ﬂﬁg{ hgilg)e I%gﬁqq]l-ﬂge n'glc?azol -5-yl]-ethylamine

(12aad)benzoi m dazol 5-yl]-ethyl am ne (12aag) 25
(S)-1-[1- (3" -Fluoro-2' - et hoxy- bi phenyl - 3-yl) - 1H benzo
i m dazol -5-yl]-ethylam ne (12aah)

(S)- 1-([15-)(2'1Mptpl(|6hn-ﬂl-wlmethyi-blwtemydﬁ pl) gh-benzeimidazol-5-yl]-

azol - 5-yl ] et hyl am ne (12aai) 30
ethyl%’l‘gﬁ?ﬁéﬁﬁé’g(eg Chl or 0- 2' - net hoxy- bi phenyl -3-yl)-1
H benzoi m dazol - 5-yl ] et hyl am ne (12aaj)

il I | -y w
)+ Bigieloary2umoriy bingey Sy i ygiapor Syt

ethyl?@mq f%a? , 4' - Di met hoxy- bi phenyl - 3-yl)-1H benzoi ni da
zol -5-yl]-et hyI am ne (l1l2aal) 34

(S)-1-[1-(2",6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12aag)

(S)-1-[1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12aah)

(S)-1-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12aai)

(S)-1-[1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12aaj)

(S)-1-[1-(2"-Chloro-6"-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethylamine (12aak)

(S)-1-[1-(2",4’-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine (12aal)
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(S)-1-[1-(2', 3" - D net hoxy- bi phenyl -3-yl)-1

H benzoi m dazol -5-yl ] -ethyl am ne (12aam
(S)-1-[1-(2',6"-Di chl oro- bi phenyl-3-y|)-1|—|—benzoirridaz
ol -5-yl]-et hyI am ne (12aan)

(S)-1-[1-(2' - Pi perazin-| - 36. phenyl -3-yl)-1

B BESN e AR B 407 T3 SR

(12aamh) ch is then deprotected. 10
(S) 1- [1 (2',6"'-Difluoro-bi phenyl -3-yl)-1H benzoi m daz
g/ -et hyl am ne (12aap)
(S)- 11[3)(21 't lcbtomehipchemm &YIMbkbeazomdayol-ﬁwheﬂwlawmI12aan)
-1 H benzoi m dazol -5-yl]- ethyl am ne (12aaq) 15

S)- 1&%@&%&%&@! Bighemachy | henzppiaiazpl-5-Ji] Sthylamine

(12aa®)- [ 5- ((R) - -
The ftihiige égﬁ@éﬁizgpﬁw?%%%%%% et HREATERRE wRicRE then

depraim:tedhyl ) - benzoi m dazol -1-yl]-4-trifluoromnethyl -bi phen
yl -2- carbonitrile (12aat) 25
-1- Ami no- et hyl ) - benzoi m dazol - ]-3-fluoro

(S)-1 mék@rém u@f@d@llbnnvl—wyé) 1 d=nzgimedazal-§- yé)ethyhmine (12aap)

no- et hyl ) - benzoi m dazol - 1-yl ] - 3-f | uor o- bi phenyl - 2-carb

iLri av 0 ) .

(S)-1KMH;lm%rp(lé'?@aQ-)e\,-%rmeahylfmeaeaybﬁmbavrb@amlwqazol-5-vl1-
ethyldhime tt2adcjazol - 5-yl ] -ethyl } - acetam de (12aaw)

N{(S)-1-[1-(2' -Cyano-4'-fluoro-bi phenyl-3-yl)-1

H benzoi m dazol -5-yl]-ethyl }- 35 acetam de (12aax)
(S)-141~(5Fluorp-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine
(12adfP: et hyl ) - benzoi m dazol - 1-yl ] - 4-fl uor o- bi phenyl -2-carb

onitrile (12aay) 35 3" -[5-((S)-1-Am

no- et hyl ) - benzoi m dazol - 1-yl ] - 4-f | uor o- bi phenyl -2-carb
3'-[5-qR)1M-Anlifo-dthyhaFenzbhald A2 H -4 -rifl@storiBtHyPDbighenyl-2-

carbonitrile (12aas)

3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-4-trifluoromethyl-biphenyl-2-
carbonitrile (12aat)

3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-fluoro-biphenyl-2-carbonitrile
(12aau)

3'-[5-((S)-1-Amino-ethyl)-benzoimidazol-1-yl]-3-fluoro-biphenyl-2-carbonitrile
(12aav)

N-{(R)-1-[1-(2'-Cyano-4'-fluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (12aaw)

N-{(S)-1-[1-(2'-Cyano-4'-fluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide (12aax)

3'-[5-((R)-1-Amino-ethyl)-benzoimidazol-1-yl]-4-fluoro-biphenyl-2-carbonitrile
(12aay)
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In vitro inhibition of 3Hflunitrazepam (3H FNM

bi ndi ng The GABA recognition site and the

benzodi azepi ne nodul atory unit can selectively be

| abel  ed with 3H-fl uni trazeggm 10 Ti ssue Preparation
Preparations are perforrred 0-4C unl ess ot hervvi se

. o I adi,cated. rebral cor St ar
31548y Btng et mistzsimidaz!y by 14 Hotebihéhy Farbonitrite
(12aag)i s-HCl (30 nmM pH 7.4) using an U tra-Turrax
honogeni ser. The suspension is centrifuged at 15
27,000 x g for 15 mn and the pellet is washed three
tinmes with buffer (centESPTMEBHADS 27, 000 x g for 10
m n). The washed pellet is honogenized in 20 m of
buffer and incubated on a water bath (37C) for 30 mn
Test methaddve endogenous GABA and then centrifuged for 10

In vitPé Thiibitioh BPEHXIhitribepael (FHLFN ) bheam@ormgem zed in

?Hﬂagﬂl peSRaitio of gg%(ﬁ‘fggrt'i‘%ogg]”?ﬁ@%%ﬁﬂ'%? Sufbiary it can
selectvelp bepabaltedonith sH{fluokmzepach.st ored at - 20C. Assay

The nmenbrane preparation is thawed and centrifuged at
2C for 10 mn at 27,000 x g. The pellet is washed

Tissue\Hrepakgition 20 M 50 nM Tris-citrate, pH 7.1 using an
Wéﬁa@a%s@'ﬁe‘f @éﬁ’f&m -3¢ Lﬁl‘l&sctﬁﬁéf\dllgé"i’(ﬁﬁcéteﬂ @@réﬂrﬂl cortex

endae

from Wﬁfel'W@taE [qt§ gg %0 B‘éggﬁ h@%@@ msngplfé 1 c @d%} ml [h'IS CR-|CI (30
mM, s |7g4)rwdmg CIEL 2 Tuatnad( hdrhegenised Thersusipedsion iaseayuged at

27,00@%% @:I' ﬁS ﬁwagag trg% Pg &jﬁm@%bge%ﬁr%ﬁ tlmig%g\fthpoufper (éeﬁc‘[f’lfuged at
27,0000ng éort tGimimn Thenvackedapellet ischidrapgenized im0 mifiof baffepand
mcub%%?f@w?%%étgf:bé’ﬂh%'ﬁ@ for J0ShRT r'éﬁ%\}éséﬁ}g)ggn%@%ﬁ@@m% then

0 concent ation) I ncu

centri fes 18mainaidd 0¥ xi9- them@élewl thep homageaized ipduites and cen-

trifugét fereto m.mattzv Bheix nrr@#r%mieﬂéﬁ.sfre@u%éddletﬁﬁ BOURHBUffer and the
di a shed with i ce-cold

prepaﬁ%tfqrblisr}roﬁ@@aﬁage e ?’ r2<'9d oactivity on the filters is

determi ned by conventional liquid scintillation
Assagounting. Specific binding is total binding mnus
ul ts

f bi ndi f
SRR e RrRRg s BT At Sanifiige 2t 23 B iffhudet 27.000
x g. Tok pmllet is v@ghegbtwiddeith e mb &0 umeMwi rid-citrateyiplia. 1assnh@5 Ultra-
c t .
Tural HRF AR Sl R0 10 iy o, AL TBE Y ey
resuspendgmphin e@ mMdlirisscitigteante’ ddg@@rﬁﬂrtatffetﬁrﬁ)er N otigial tissue), and
then used for binding assays. Aliquots of 0.5 ml tissue are added to 25 pl of test

solution and 25 ul of *H-FNM (1 nM, final concentration), mixed and incubated for 40
min at 2°C. Non-specific binding is determined using Clonazepam (1 uM, final
concentration). After incubation the samples are added 5 ml of ice-cold buffer and
poured directly onto Whatman GF/C glass fibre filters under suction and immediately
washed with 5 ml ice-cold buffer. The amount of radioactivity on the filters is
determined by conventional liquid scintillation counting. Specific binding is total binding
minus non-specific binding.

Results
25-75% inhibition of specific binding must be obtained, before calculation of an
|Cs0.
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Cx 5 where Co is specific binding in control assays,
and Cx is the specific binding in the test assay.
(The cal cul ati ons assune normal mass-action kinetics).
10 Test results fromthese periments with a nunber
of conpounds of t he invent'én are shown in Table 1

BB st i B9 S A Bt o BORE SR HOn QUM 1B T3 Substance

whichOinBibits tﬁ‘@ﬂ’peuﬁdbitﬁmﬁg)oﬂﬂ-ﬁ-GNl\ﬂ:@mﬁﬁl%)j 12r 0.0037 37

CLAIM5 1. A conmpound of the general Formula (1): R
RAN N\> Rb Nb~~-Rd 5 (lI) or an N oxide thgreof, or

any [@s, =t @pphedreist sQbstanye RoKEsrteatin, i) X S or
a pharmaceutically acceptable salt t her eof , é@hgr
10 Ra, Rb and R independent of each ot her or esent
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl akyl, al kenyl,
&ﬁﬁ?ﬂyl hydr oxy, al koxy, al koxyal kyl, fornyl,

al, ks/ép‘@dﬁtoﬂmamgqh o%inh@ﬁ@éé%' gagbonyl ; Rd represents

whi ch, ar ouplsotlonall
g ?T%tﬁﬂ%gg' 'F%ngﬁ%t%‘? terﬁg%ﬁ %ﬁbst i t uenltos Y
(TMaegdodeatibhy asalree nedmbl miasstaetign kineticensi sting of :
hal o, hydroxy, RR'N-, RR'N-alkyl, R -S02-N(R") -
R-(CGO-, RRN(CO0)-, cyano, nitro,
t Tesl veswisefmm these fexperiomntaoxifh almarber of compounds of the

invenfids bRRLKEOWY in Thki! 1 beww. oal kyl, cycl oal kyl al kyl,

nmet hyl enedi oxy,

Table 1

Test compound In vitro binding
ICs0 (uM)
Compound 3a 0.073
Compound 120 0.0067
Compound 12b 0.060
Compound 12g 0.0026
Compound 12r 0.0037
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20 et hyl enedi oxy, al kenyl, al kynyl and -(CR R')"-
wherein R and R' independent of each other are
hydrogen or alkyl; nisOor 1; and RQ represents a
het erocyclic ring, 25 which_heterocyclic ring may
optionally be substituted w/th: hal o,
trifluoronethyl, trifluoronethoxy, cyano, nitro,

CLAIMS kyl, hydroxyl or al koxy. 2. The conpound of claim

1.

2.

3.

1, vvherei n Ra represents hydrogen or alkyl. 30 3. The

conpound 9 cl ai s erei n Rb represents
Afﬁpgg %}9 ﬁhﬁﬁenetr%ljlzrﬂfm”ﬁ? (). al kyl carbonyl. 38 4. The

conmpound of any one of clains 1-3, wherein Rc
represents hydrogen @ al kyl. 5. The conpound of any
one of claims 1-4, erei n Rd represents optionally 5
substituted phdhwl 6 gound of any one of
clains 1-4, wherei'd Rd R2\NCRa R6/ 4
R R wherein R2, b R4 R6 i ndependent of each
ot her represent hydr ogen 10 Ralo, R -S02-N(R'") -
R-(CO-, RR'N(CO-, cyano,)trifluoronethyl,
trifluororrethoxy, al kyI or al ke or -(CRR')-Re. 7.
The conpound of any one of cl§ 1-4.4 Wwherein Rd
represents phenyl substituted~w1th r%tp)yl enedi oxy. 15
8. The conpound of claim1, which is

omaoi\l-gx@ﬁgtgszreoj, g any of iseisepiars @a@@wwxw? obitaigomense;

oiLa bdha@%acyﬁﬁémw)@débpm kalthereof.
enzoi m dazol'-5-yl]-ethylam ne; 3'-[5-(1-Am

he&eiBt hyl ) - benzoi m dazol - |
-yI] bi phenyl - 2-carbonitrile; 20

ﬁ]_a'; Etgﬁ%lé ﬁhagégnfgerﬁﬂ?r%cﬂﬁtgﬁ rr%)resent hydrogen, alkyl, cycloalkyl,
cyelbmk&@kyFlau«mxyL tilkgytmeyh iy dl B3y, )alkloxy, alkoxyalkyl, formyl, alkylcarbonyl
o ARG AMEARER Y L Roxy- bl phenyl - 3-y1) - 1
H benzoi m dazol - 5-yl ] - et hyl am ne;
RY represents an aryl group;
which aryl group is optionally substituted with one or more substituents
independently selected from the group consisting of:
halo, hydroxy, RR"N-, RR”N-alkyl, R'-SO,-N(R")-, R’-(C=0)-,
R’R”N-(C=0)-, cyano, nitro, trifluoromethyl, trifluoromethoxy, alkoxy,
cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, methylenedioxy,
ethylenedioxy, alkenyl, alkynyi and -(CR'R”),-R°;
wherein R’ and R” independent of each other are hydrogen or
alkyl;
nis0or1; and
R°® represents a heterocyclic ring,
which heterocyclic ring may optionally be substituted with:
halo, trifluoromethyl, trifluoromethoxy, cyano, nitro, alkyl,
hydroxyl or alkoxy.

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

The compound of claims 1 or 2, wherein RP represents hydrogen, alkyl, formyl or
alkylcarbonyl.
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1-[1-(2'-Trifluoronethoxy-bi phenyl-3-yl)-1

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

N-[1- (1- Bi phenyl -3-yl -1

H benzoi m dazol - 5-yl ) - et hyl h acet am de; 25

N-[ 1- ( 1- Bi phenyl - 3=yl - 1H beR2oi ni dazol -5-yl )-ethyl ] -fo
rmamde; N-{1 -[1

-(5' - Fluoro-2'-met hoxy- bi phenyl -3-yl)-1

b eorgpoundad @nyond ¢f daimd }1-3, atereimRfeephdehts hildrogen or alkyl.

-(5' -Fluoro-2'-net hoxy- bi phenyl -3-yl)-1
H benzoi m dazol -5-yl]-ethyl}- formam de; 30 NN[(R) -1
The cenmpeeinglof anylone of claims 1-4, wherein R represents optionally

H'H | -5-yl)-ethyl]-acetam de;
ﬁl—h%?@g Ejrﬁ[h(l%?g - Met hoxy- bi phenyl -3-yl)-1
H benzoi m dazol -5-yl ] -et hyl }-acet am de;
Thé CBMpbund-df 2iny @Heosfaci ZimsTeuh wherdin Rfarprestnts ) - 1
H benzoiga dazol -5-yl ] -ethyl }- acetam de; 39
N-{(R-%-[1-(2' - Met hanesul f onyl am no- bi phenyl -3-yl)-1
H bewxzoet\m d | -5-yl]- ethyl}-acetam de;

R %%12) - Cyano- bi phenyl - 3-yl)-1
dazol -5-yl]-ethyl }-acet am de;
-NLa( 2' - Acet yl - bi phenyl -3-yl)-1

H bengoi m dazol -5-yl]-ethyl }-acetam de; 5
N{(S)-1-[1-(2" - Met hoxy- bi phenyl -3-yl)-1

ﬂh?%ﬁ ‘?if . (i Zzg | R%%dn]é{f ﬁ%@aﬁﬁg@@%&ﬁéthet represent hydrogen,
Pelbe 5108 NER 31, RGOt R N Ke@ knyiano, trfiyqregnethyl,
trifilioRrRE®BX - Akylorklkoxy or -(CR'R”)-R®. .
H benzoi m dazol -5-yl)-éthyl]-acet am de;
N-{(S)-1-[1-(5" -Chl oro-2'-nethoxy-biphenyl-3-yl)-1
Rﬂé@bi@d{ﬂhdﬂ@h‘}/%ﬁd d)f-c&éihl)df }4, &ﬁt@i’l i @'M})ﬂe’eﬁilébelntsgph?gyll

- esul f onyl am no- bi phenyl - 3- -
?H%%@%%ﬁ&'éﬁ&%ﬁh%@$ 'Sxyet hyl }Yacet am del;o d d
N-{(S)-1-[1-(2' - Acetyl - bi phenyl -3-yl)-1 H ben

Ll : - 1 tani de:

ﬁf‘i%@?gﬁ%wgﬁ@ﬁ@w&%fgﬁfoim - 2- yl - phenyl ) -1
(b <rpbemyldaylol H-Heprpind az0l5-yiethdamme:; 15
Y 5-‘”?['2"3?%”&@?@‘@2@{%?&'52@“%?“‘”e;
B R P Dsenzolirob IS 2PN P ne:
(Rl -(4'-Ifl_mo_(o(’;lb'rplvrlbhtnla’%y/+)b1 f?JbengbiﬂBdgidl-ﬂyl]-ethylamine;
T 32RO B Ren g S BERAG IBzarssyi-earying:
H-|=[ﬂ)éﬁ'zlalunqua'zmptr&xyrt}ipbemWBayh)-ﬁé{-bg@z_oimidazol-5-yl]-ethylamine;
Z;,li-%'%*—f Udrbon %ﬁo%!n-mp?éﬁﬁsd-m-ﬁ?—ﬂEthBim?&é%o1-$:wj-éth9la?;hﬁe;

nyl -2-yl}- rreiehangsu onam de; i

Uf@-‘%‘? 0yl-3g- Wa-kanzgimidgzal iy hieiaybrcatapigeni pheny!|
ﬁq&@%nbgyﬂ&yt-g I_—I—benﬁoimidg_zoI-S-yI)-ethyl]-rormlamide;

e 3 mRon Biherubs A A-Betizdimidazol-5-yi-ethyl-
gedtamidid;- (3' - Fl uor o- 2' - met hoxy- bi phenyl -3-yl)-1
N-A9AZ@ - Fl3E 2 st bly-EpREhBIM 961 H-benzoimidazol-5-yl]-ethyl}-
formamide;
N-[(R)-1-(1-Biphenyl-3-yl-1H-benzoimidazol-5-yl)-ethyl]-acetamide;

N-{(R)-1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-acetamide;
N-{(R)-1-[1-(5"-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethyl}-
acetamide;
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25 (R -1-[1-(2', 3" -D net hoxy- bi phenyl -3-yl)-1
H benzoi m dazol - 5-yl ] - et hyl am ne

(R -1-[1-(6"-Fluoro-2'-nethoxy- b| phenyl - 3-yl)-1
H benzoi m dazol - 5-yl ] - et hyl 351

(R-1-[1-(3" -Chloro-2' rreth y- blphenyl 3-yl)-1

NRA Tt oo hargslibnaaging: IR 3} JH-penzoimidazol-5-yi)-
ethyBregaitarnitigz ol - 5- yl | - et hyl ani ne;

ﬁﬁzgR#o[Jt rﬁ@ﬁ%@%ﬁ&@)ﬁ&ﬁﬂyp?% al-rhdbnéﬁlzo B %ﬂlq%] efhyl}-acetamide;
N({zR )»-3+-[1 et Ag@hybbw enplt Iy yifhbsnewmldazqnfi)ylleﬂfw@na@ﬂtaﬁmde
&3@9 1%1 L(blrvleﬁﬁoh%' &Hhéﬁ‘w 1-3-y1)-1H- benzmm)l/dazol -5- 33|] ethyl}-acetamide;

§h2d1 dayane §1r3hepyb{3w§,)|-g-rh 20|m|dazol 5- yI] ethyl} -acetamide;
- [($ﬁ*((ﬂ®lpﬂenfw34ﬂ 4 mphYoibe0aLs|E-gaethyilasethnfdehl or o

BT G RRF ot oipbRoY s spenzgimidazaly g sthyi-
abétphedel - 2-ol © 35 (R)-1
N[%sﬁ i gﬁ‘ M{eﬂqﬁﬁﬁpoﬂ{lé}nm BipRleRDESY)- 1 ¥ ehzdihiGEs A H-yi-
myl}iaqeiam@I& Mor phol i n- 4-yl met hyl - bi phenyl -3-yl)-1
&Fﬁsmqn IIEdAééTtL/r Biphkhyl- SS«S/QW Bbﬁ?@mﬂ@azol 5- yl] ethyl} -acetamide;
&

B}]g({, ,{r&éezr@olgbi;} ?xorl ben 0|m| azol é’ y?] e]hyl}

&R tainidd;- (5' - FI uor o- 2' rret hoxy b| phenyl 3-yl)-1

ey S 1 To SR b e B kbspromigrsolvieth-

sedtamid@;ni dazol -5-yl]-ethylamne; 5 (R -1
g&ég{(fﬂ %&%rﬁflg ’& H bléﬂ%&pﬁdaiﬁ@yl emmm@ 3-yl)-1Hb
(FRy 14114-Nethogy- h!‘ﬁ)f&ﬂywo\l'b" HI‘@MOH’B@@ZPLQ yl]-ethylamine;
ﬁ% ‘LQS f(DIﬁz*I@r?%Q %Yﬁdxngbbié 1) 1H ben20|m|dazol 5-yl]-ethylamine;
oS s B
rr(eﬂﬁarﬁésu[ﬁoh:hmﬁeo bi phenyl - 3-yl)
eq%m%%%&hgf)}ﬂégzgh%%?%n ‘E?I] ni@rher]yl g caﬁ' on| I’I|% yi)
R)H! hE162' & it xyshiphgnyled- wy-nérhbﬁr@zmmldazol -5- yI -ethylamine;
(?Rz)r { iﬂéé Eig %@gﬂﬁgfﬁpﬂd iph&RIBY1 T PR ZolmitakoR5 RiEstkYlamine;
Y512 %weihwmeh@w;a y) dhbensiaigazc--yl-pthylashiee:
(R’j 1-@1 $}Flﬁbﬁ®aﬂ%@thox§/®|pﬁenﬂl—8 -yl)-1H-benzoimidazol-5-yl]-ethylamine;

)D%,L} 6# Ld:@or > Xygq ﬁggrgﬁ]%gl)%%benzmmldazol 5-yl]-ethylamine;

(B1114(2'; 43|D]h’@lti}(b)e}/3blpheﬂyl -3-yl)-1H-benzoimidazol-5-yl]-ethylamine;

@?w ?ii'%e%%ﬂé%]ﬁ (%Jo] 4e§l Eﬁﬁleﬁpf) - P?nﬁmmldazol -5-yl]-ethylamine;
b6 3 -dRitugrox’ ynqath@xyrplpi}ﬁn;ybg -yl)-1H-benzoimidazol-5-yl]-
thylamniheS) - 1- Am no- et hyl ) - benzoi mi dazol - 1-yl | - bi phenyl

lic acid am
sfﬁ P28 SlbatoB et o hershoni Habenzoimiiazokesiyiamine:
@RpapAnind-ethyl)-benzoimidazol-1-yl]-6-chloro-biphenyl-3-carbonitrile;

% q’s (ﬁRt‘ri Ao %tgA@"bré%&St h;ﬁ YoP f: DES-BhBREBihenyr2-of! Phe
(F@)21 1 T+(3'tChiora#ed Fuitlyorbitppleeryl-33yly-1 H-tenzoimidazol-5-yl]-
%Iﬁ kfm dazol -5-yl ] -et hyl am ne;
%& F (3- Benz 1, 3] di oxol - 4-yl hen%/
b&hiod Mg@j@lm ylmet@ylr@;plamy{@ ylg) en20|m|dazol 5-yl]-

ethylamine;
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(S)-1-[1-(2',3 -Di fluoro-6"-nethoxy-bi phenyl-3-yl)-1
H benzoi m dazol -5-yl]- ethyl am ne;
(S)-1-[1-(4'-Fluoro-2'-nethoxy- b| phenyl-3-y|)-1
H- benzoi m dazol - 5-yl ] - et hyl Zﬁ]

-[ 5- ((S) 1- Am no- ethyl) b zmmdazol 1-yl]-6-chloro

@%ﬂﬁ 8 B ety 9&; U L

ethiytameing| - 2- ol ; (S) 1 -

i—Fé)oe#zj& az O?Grg m%bﬁéﬁ?@)@mwh S’eryﬂdmf'dazol 5-yl]-ethylamine;
(Y 1414@- lelorwarrpﬂﬁmow mpgemwétihyll) 1b1-berznimidaapl-H-yi]-ethylamine;

S%J‘FT?‘[& 'm%?&b %dfbls* nﬁ’éthyi @Eh@ﬁw ﬁgn 1H-benzoimid %zoi-S-yl]-

Difluoro-2 t hoxy- bi' phenyl -
EHE@Pn1dazol 5 yl]- ethyl an ne;

F)-1-314(2; d?lciﬂ?rd%i’pmbhﬂxi‘yblmlb@Mizo@mdéﬁoIiB yl]-ethylamine;
(%5 ?Tﬂ?%rp’lggrza%lqu% b&ohqtpé({h&ﬂ/ﬂa tﬁggﬁwldgzglﬁi -yH-ethylamine;
Rb&ht-¢2'6' dhﬁmﬂroaslpme}n)éﬁqw -Ah-penzoimidazol-5-yl]-ethylamine;

f_lﬁ)’l i‘l J(() . @ggg F“@Ecﬂ'f)] ﬁﬁh?l"ﬁé}éh@hﬁhﬁ% THEb¥hdsithidazol-5-yi]-

e@ylamlp@ (6' - Chl oro-2' - net hoxy- bi phenyl -3-yl)-1H benzo
ORRRH @mlﬁd—et‘ﬁw)ﬂefﬁfz’bﬂﬁidaz&ﬁ? F} bl;ﬂﬁ'enyl 2- carboxyllc acid amide;
iLF e[r'i_’z

#&1&@&0 gtlﬁy[)?bergpmlpg\g/pl yﬁ%@%@py -?1yl etJhanone
(R #(2'OF mnt%xprt&pfyém&wyl) 41H-benzoimidazol-5-yl]-ethylamine;

S R b RN Ry et

(8 pbifi-62' vietthowy -bipheryl-8tyy | Hhemzoirtidazol-5-yl]-ethylamine;
ff%‘; si3: Arﬁm’o ?thgl) %%ﬁ‘n@?f&eﬂgl‘] biHEYI-2-carboxylic acid amide;

Z0lm

gdp-US|- 1ﬁ(r2m0wtb¥lr)i>ﬁnﬁmmld9zolb1 -gibighenyl-2rqarhonitrile;
@Z 111 rﬁ(dﬁﬁmd étth/I HoezBivhiaBkoer-yl blphen l-2-yl}-ethanone;
b

ﬁ@?@malﬁx?%éﬁ%ﬁﬂﬁﬁﬁeﬂbH é/nz)omi:ldazol 5-yl]-ethylamine;
(9114 K:ieB(e&om]draxoM -yiliphienph8'H-beth tyimidazoh&ny]-eBryidmine;
[y AL PTA LR AR grstolicphs B Vs S Nfibeszpimidgzol 5.y

ethiylamioeni dazol - 5-yl ] - et hyl ami ne;

@Sj ?1 {4 Fﬁ)lﬁ%oﬁﬁﬂ rﬂerrﬁ)&Pbﬂ p)heﬁg'ré |12“1 Hacgér}L oimudazPl -5-yl]-ethylamine;

tl‘l or onet onit

3+ rc-;s mmop@.thﬁab@mﬁ9mldséwzbv%6d@ﬂem hlpiirapylzﬁncamndr"e
8r[® SflylAr’ﬂlri@h@thyl -b%nzé@mﬁaﬁdﬂo’ﬂyljlﬂ ¢Hdro-biphenyl-2-ol;

&/)I'{ g,- %P@Ag] (gﬁiéﬁiﬂrgi?l bqergliﬁl m C?F‘lebenzmmldazol 5-yl]-ethylamine;

@)-1-5t (2 Slerphatin deylatdilyy|)bibleerndidnyl i Heberizojh]daz of-5 il o

REH I 2-carbonitrile;
{y é ;é 3ano4 -fl uoro- bi phenyl -3-yl)-1
rosZ' ymgthexyrpiphenytatyin Id@en;glmldazol -5-yl]-
(aﬁlm [1-(2' -Cyano-4' -fl uoro-bi phenyl 3-yl)-1

az 5-vyl - acetam de; o
%) BRG % B i bib gy oui B S aidezoy bty agee:
(D) eI FIZoea2’ trﬂélﬁob(yltfbphenyl-B-yl)-1 H-benzoimidazol-5-yl]-ethylamine;
(S)-1-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
(S)-1-[1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
(S)-1-[1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethylamine;
(S)-1-[1-(2',4’-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
(S)-1-[1-(2',3’-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethylamine;
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10.

11.

12.

-[5-((S)-1- Ami no-et hyl)-benzoi m dazol -
-yl]-4-fluoro-bi phenyl -2-carbonitrile; or an N oxide
thereof, any of its isomers or any m xture of its
i somers, 20 or a pharmaceutically acceptable salt
thereof. 9. A pharmaceuticdll conposition, conprising a
therapeutically effective anobunt of a conpound of any

()t b{2'@'-Rlichlorp-BiphenyladryBk bk berzeimidazst-5-whethylaming;
ES S’P—f?n%%elﬂ?lezﬁf}?ﬂ 16§ e‘?\gg? eyl K AHIbEPPBINtida®b1-BLyi]- ethylamlne

sal t er eo 0 er
42 a&fgaorermpwwkahrtawo;»maﬂ@@e[ﬁa&r%ﬁa%mw
(@Xﬂ[ﬂ'(?f@hlgfo gLiluabls-ndéthylbiphehylt3i¢l) i bea2dimtdamsag]-
?} %of clainms 1-8, or an N-oxide thereof, any of
fhyem@ners or any mxture of its isonmers, or a

(Pt 18 eftl 01082 Hyre thosg i pitd rey-Say)-1 l-lttbmrrzeudrhidaznl-ﬁw-ethylamine;

3BT AT e T LSRR 2ok RV R BRhe - BRRERgL
carbowitdieng to claim 10, in the manufacture of a

3P$36§2q9%irﬁbaéthl p%?%iﬁﬂd@ﬁolt% AMhﬁlflhbﬁﬂhHﬁm -biphenyl-2-

tion or evi at1 on of i sease or a di sorder
C%" iboRitdlendi ti on of a mammal, including a hunan, which

3d[5GR§-€I ,-Aﬂilﬁcﬂéﬂ'@l) s Z3fmRagi-A IyfjrB-flgoroeisipnaayiva carbonitrile;

3R aty RIS S8R Y £ oS phPRY E gerontile:
NLER)Whid-(@I-Cyahe-4tiflseasbipheéngled-gbr1 Hrbenpoidiid azol-5-gl]-ethyl}-

a§ %l,ﬂzl di sorders, panic disorder wth or wthout
bbla agoraphobla 42 w thout history of pani

Na{(Sortefdr(2' QNBﬁ@14'-ﬂher3bl@Qﬁn)ﬁll'ﬁrM)é1é'| bgawmld@mitﬁ wkethyl}
a@@%‘?ﬁﬁb\’e compul sive di sorder, and generalized or

tance-i nduced anxi et ord e [
3 BeR )Tt S ARtz s LS - BUp @I REn gLz, carbonttrie;
3d @«S@qmmmmamm tﬁbr&@irﬂiﬂazoP$iyl]045ﬂaoroG@phahyll-Zl-earbonltnle

rder eps ei zures, conyv ile
of BRNPLIEHESRI0rRRY ff B5ISEHS or At Théllie ot By ere,
od eplersiaceuticallytaqueptableisab tiwmesf. depr essi on,
si ngl e- epi sode or recurrent major depressive
di sorder, dysthym c disorder, bipolar disorde
Aophaimacautisalcampesition, qomgiising adh@@p@étlga"wa&%wﬁm%um of a
hﬁﬂdﬁ%rof RSO (‘ElafilrhsS L ain Nfb&idédﬂh@:@eof any of its isomers or

ZOp renl a, neur od ﬂener ati o rsin

asuTaNRiE o desamers. of e armceeﬁqa!@ta%%%bé%ﬁgb theregh together

viihsat'18ast orippiiarmudiutieally acceptable epatdr, exeiplont oeditsért,
acute, delayed and anticipatory enesis, particular

enesi s i nduced by chenot herapy or radiation, notion
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or a condition of a mammal, including a human, which disease, disorder or
condition is responsive to modulation of the GABA4 receptor complex in the
central nervous system.

The use according to claim 11, wherein the disease, disorder or condition is
anxiety disorders, panic disorder with or without agoraphobia, agoraphobia
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without history of panic disorder, animal and other phobias, social phobias,
obsessive-compulsive disorder, and generalized or substance-induced anxiety
disorder; stress disorders, post-traumatic and acute stress disorder, sleep
disorders, memory disorder, neuroses, convulsive disorders, epilepsy, seizures,
convulsions, febrile convulsions in children, migraine, mood disorders, depressive
or bipolar disorders, depression, single-episode or recurrent major depressive
disorder, dysthymic disorder, bipolar disorder, bipolar | and bipolar Il manic
disorders, cyclothymic disorder, psychotic disorders, including schizophrenia,
neurodegeneration arising from cerebral ischemia, attention deficit hyperactivity
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.





