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WD 2006/ 108800 PCT/ EP2006/ 061417 1 BENZI M DAZOLE

DERI VATI VES AND THEI R USE FOR MODULATI NG THE GABAA
WORRIBERIER COVPLEX TECHNI CAL FI ELD 5 Thi s i nvePtT/BPR006/061417

relates to novel benzim dazoJ e derivatives,

pharmaceutical conpositions' containing these

Compounds. o EHENEINEIAFOLETERNEATVEY A ¢ cat rent
0f THEIR USE FOR/MODULATING THEGABA . RECEPTOR SOMPLEX

whi ch are responsive to nodul ation of the GABAA 10
receptor conplex, and in particular for conbating
anxi ety and rel ated dTECHMEALHFAEKBROUND ART The
nodul atory sites on the GABAA receptor conplex, such
as for exanple the 15 benzodi azepjne binding site

af Bistimyentigp g%'?tﬁsdP NEMR Qﬁryimléaaelag’@,rivathm, a@g'inl'ﬁ?eu’tiw
comp6sifess @@ﬁtain?‘@éih@b?ﬁ;bmdwggﬁcﬁrﬂimmm:of*ti@aﬁhbl @mthtbm\vﬁh.
assocCl ai e . a . nu er o ungesl r e eat ur es.
Ve B3 RouBns B e iByehib Rk aghy LR idatient of Sl RRrvous
systemedisgases and disqreletsy whicttarecresporsive tonmodalatign ©f thenGABAA
recepftr Bhrie Bfiin Bopftat fod dorfioatihg Spiéi anfd it iseases,

show no subtype selectivity. It has been suggested

that one of the key gAPRGROURNDIARTdI sadvantages of
the classical benzodi azepanes (such as sedation,

dependency, and cognitive inpairnent) is related to

t Tiee alodiddionyi ditesfontthe GABRARcepie gbatplex, Sds as forExantisie the
benz . t ré seel e|Ctii Vi ttg frort the aér zr:_md)/(iolr .a% susbuni ts Velassical

qdigrerlie RIANHSte77 10 ST A ANUG Infes: RurhIR ey are
anxiolyfi¢ benzquliadepires. PlowEves they areeassodiatetiwith 3 nuorigerioé @ddesirable
feature®’ conmpounds with an optim sed pharmacol ogical

profile. Furthernore, there is a strong need to find

eMulliple izeformns @b a4\ Bt eeertonaxish eaeh secptaris apegtameric

compRXTFhpHsRy IMBURIS WFRIN FORPRUN B33, v+ IVAERG §subiitit isoforms. The
classiI NVE | Ic 20z hilialt S"n]c I rs ; %Sm ' he?ec':ti”' eﬂf I osn een suggested

Rl ARbECPeRgAdigaRRINGS Sbew Necbbipe Selectdtyll @S pognsugg
that oRb oNthekeyreldmehis ithe GiBadvArt8ges 61Ghe CRidsital Bérizbltiazepanes (such
as sedation, dependency, and cognitive impairment) is related to the a1 subunit of the
GABA\ receptors. Thus compounds with selectivity for the a2 and/or .3 subunits over the
o1 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 the Formula I:
RC
Ra
\,le N\>
R
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or an N-oxide thereof, any of its isonmers or any

m xture of its isoners, or a pharmaceutically
w@emepossd e salt thereof, wherein Ra, Rb, Rc arcI/ReR0a¢/ér1417

defined as below. In its secgnd aspect, the invention

provi des a phar maceut i cal co??‘posn tion, 5 conprising a

ﬁgﬁﬁti C rﬁ/ effN{ ective anount .of ]p& ound of the
oran; %‘ i'gffeo ra nOINES ISQINGES %@%8}*’%9 SOMEeFsnr s
pharrmceaﬂm:alhy atcoptable saltthemsmfier s, or a pharmaceutically
wher&ﬁ?@phabheaﬁélﬁm ér@%{e‘ﬁﬂ{a SQgoper W th at |east one

fraceut I cal e carrier, exci pl ent or ]
dlnl lmemcond\a@erourtha emveiélpacnrpwdae aj phamtaceutlgal@wnmntlon

comphglﬁg‘ésﬁme éhtﬁ: @H@@t \ig ambBntlér 4 B&ﬁl@bbﬁ& of e ﬁWentlor]; or an N-

r any mxture

ereo of its ISOHF
oxideitper cﬁ’f’é’r%f |tsd§og1er ABARR BUHIR 9 !%/'Sget%ﬁt%'b? ehagpaceutically

acceptisleasiit, théayof ! toge iR withcatueastdnespidraiatettaliycadceptable carrier,
Jtlrgn for the treatnment, prevention or

eXC'P'sr‘FE(/a%H? n of a disease or a disorder or a condition
ol a furtherespect) the thivegtion lpoowides thie use df a eampound of the

invenfiort Cqu?é’ r&bpg of |t§ 0% Gl cﬂ’tlfsqg brs, ora
?1 Ve ng ?5}9{{ € cen r{}pmp&nerv Cl@

pharnageaudigally acgepé,ablmsaﬂtdhem fas frecmanyfastureaf g pwmaceutlcal
compb§|lt|6h e8r the t?bd’(ﬁfeh? breGéntidrFat éTWatlonFHf%/&%b;%‘ oPé disorder or a
ﬁ ¥Iatlonai aﬂg sea e or a sar er o[ a con |t|éz{1
condifien of a;Mammal,inFRAINgR ymanmmrdl igease def,Af egndition is
respofisivertd enodulatierasfther GABAdirbceptor sompixainthe eeh’@al nervous
Systeﬁ[lodul ation of the GABAA receptor conplex in the
e

ntral nervous system which 20 net hod conprises the
stnep still fuxtheir @speet; tinventon relatelsi toianyethddior tleatimenty

preveﬁﬁ@ﬁi or 'é!]@v@ﬁ’érh 8f & 'Eﬁs'e%%%%r'acél%bﬂe‘?ﬁr %Cédngﬂ cﬂ'ﬂ@l"’é‘ﬁ\{lﬂé aﬂlmal

nvent | on
body, dncluﬂ@gl%bmag Wh'(‘é‘rﬂls%dﬂ Higeage of @oncgfdgfbyssresg(pn%ve t°

modulﬁii%h"ﬁfQﬁé'GRB!M Vece%@@r%ﬁrﬁ@bﬁ i e cértpdl eRfvousd éWtem which

methGEbSBRTSSS esteprb! eRanaierada sushd NG BnirgaltRey in need
thereofed thdrapeutically ieffective amduakeng Icemp_oDEEle ttr@erIeBWFﬁm N-
oxide fherbdF 40T R SPmery BPhty MR BFS oS, & o pharmaceutically

acceptablersaltdheraofvi des a conpound of general formula (1):

P%Trj:ér%bp&é% gf tHﬂ mb ntf&ndwﬂllt)e Xﬁba%gﬁﬁo]tﬂé%é@son skilled in the art from

the following detailed descrlptlon and examples.
DETAILED DISCLOSURE OF THE INVENTION

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

(1):
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or an N-oxide thereof, any of its isonmers or any
m xture of its isoners, or a pharmaceutically

w@emepossd e salt thereof, wherein Ra, Rb and IRCI/EP2006/061417
i ndependent of each other represent hydrogen, alkyl,
cycl oal kyl, 5 cycloalkylak , al kenyl, al kynyl,

or an S5 peind 3 oS e YA Bhis e«

or a phatreaceutidally acoeptable sdit theresfparyl group is optionally
wherd bstituted with one or nore substituents 10

a %]ndepecndent ly selected fromthe grou(g consi sting of:
R®, Rhand R°igdersndenkoReach otkerrepraseyl hydrogen, alkyk eygloalkyl,

cycloélkyIEkMOE §Ilh5|kyn?/lt hg&#d*gaﬂﬂswoawoxe@@l! Ea?ymw %Wy

kylS cy al Ryl
alkylcarmpraufﬁay%ikwyﬁsh Yl/vhereln R and R' |ndependent of

each other are hydrogen or alkyl. 15 In one
resents hydrogen, alkyl or

e
re%rleﬁ?ﬁ#@ﬁetemaq[ '&"’Pher embodi nent, Ra represents
whithdustaroarylagrayp is d)ptlanailymbatltuted)wdh rometqr rkare substituents

FBBPEAGANY sgucpadR 1 gRu i RO rent . R

Ina still

f ur t h@lp, Bydrony nIBIIR”N 224 R’&\bﬁ&% eyanay lWFQI irifluorarnethyhs
grr‘rggﬂfﬂab!‘dfhethéid{jmﬁﬁaie}ﬁtaédlke g:gg!ra])aﬁ«fx rém?glc c(:)lgz)a/lkyl,

aryl %Yc’%]ky@@?h’fﬁ{) p;@)pse},y hbonyl . I'n a, still

further whbein Reahd Rhndepemntd ebygh otlysmaredyidydgen or alkyl.
fornyl or alkylcarbonyl. In a special enbodi nent, Rb

represents hydrogen In a further enbodinent, Rb
r pors embodihayt, R® sepﬁesaatmlmdtggerm,ralbylhylarylalkyh Iz @ifutther

emboﬁﬁﬁér‘i‘ﬁe 5@;@?@@gﬂﬁhﬁﬁyd rog@rg] Pfk?F & 'ésﬁ;%rc)% itk rgomgHP tFQ""’}%presents

hydroggn @W@d@%ﬁ 'iepéqi\‘-'r@ﬂt% alkyb sypch a§d6ﬁth¥!;°r ethyl Ina
still furpeF kéh'\bdéﬂgﬁnﬁﬁahb fagehearyiineg ?stli'iﬂﬂés pﬁ@nylélﬁw 866MES benzyl.
Mﬁmﬁem%&wgm@‘x iecesrle Bytipasn. a4l alkapsy, arvialky, formyl
or alkglearbanlyl. |arbstill forther efbodipertts Rireprepenisderogen,aalkyl, formyl or
oy AR n e g S gt g
emboldgnemtoa yepr@seuts %Ibylesudvas methylarietay| Ln a spil furthgr embodiment,
R® refhésbts A, ichess | Wiy 20RY1CBudtehe bRAY! Inf Aitthdrembodiment,

opti ona one Oor nore st tuent

reprﬁéeaférfeérnyh o alkyleaoenyk sush enacghbp a stdsriber ambediment, R®
repremhtgalkw@rmmasaﬁ&hak oxy In a still further

repres t| ona subst i .

S G rier b BRI FrePPisent hvamBen ks A1 B auspestal
emboﬁhnerztoR\}Irepmsehtsatwdrhgmdha’ZFuyﬂher embadiment, R°weptesents alkyl,
such Sﬁ‘ﬂ&’é{ nt, Rd represents hal o-thiazolyl, such as

[or

o=t hi azoI% suqh as 5-chl oro- thi azoI éc In a
stn a furtheremabodimenti Refepresants afieiemary aspup salgcted from

thiazct OBy ridyit SRyl sd pyra2ingl; which heteroaryl group is optionally
substituted with one or more substituents independently selected from the group
consisting of: halo, hydrazino and alkoxy.

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

In a still further embodiment, R® represents optionally substituted pyridyl. In a
further embodiment, R? represents pyridyl, such as pyridin-2-yl or pyridin-3-yl. In a still
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further enbodi ment, Rd represents pyridyl, such as

pyridin-2-yl or pyridin-3-yl. Ina still WO
wWQ2D6/1ds86800 PCT/ EP2006/ 061417 4 further enboRGCTEP1006/061417

Rd represents hal opyridyl, ‘Pch as fluoropyridyl, such

as 6-fluoro- yr|d|n 3-yl or*2-fluoro-pyridin-3-yl. In

furtheg 9gﬁho§ﬁm§nﬁﬁ’o rggrqﬁg dl&)he{ ;g&éhsﬂs ﬂéﬂ%{ﬂ%éhaﬁ%éh% B6-fluoro-
pyridia8sgichri@fiioroRuyridieBrysiena furtier @nytpodiment, R Srephesents

hydragﬁol[ﬂ%%fﬂy%%&y las 6%5@?&\?19 ?pyﬁg m@ Q{Y e@é’# fjt'hgr érr%lodfrﬁeﬁtn R2
represenis talkaxypurigylr sughdgs merthowpyﬂdylt Aech esnaomet’fmxv pwad!ln 3-yl.
Sfr‘PzF §ﬁ|¢ﬂlrﬁ1e‘?3érrh56d?h‘lgnt Wp antd bﬂilgdé]@/%u\ﬂstltdtéb Byrimidyl. In a

furth erd | rrent resen
furtheg eSIEYh s represasts. AV BBich. RHCR R/ DYIMRingG!. 18 astilfurtner

embodiménti R® repeisbatsydisikoxydyrimidy sbcly las dimattxybyrimidii, tich as
presents optionally substituted

R
24d|B‘?ﬁH§9XWFIMI?I g%yFlo further enbodinment, Rd represents
plr astilhfurthes ectbadiment, &4 nepgesdnts bphmaﬂyﬂdbsﬁtute@ pyrazinyl. In a

furthe‘?'é“%dﬁ rﬁeg%é Pﬁﬁz‘myg%?ﬁ%ﬁdﬁﬁ gbingagh ot her

ent
ckﬂ:&i §gl|l fwtr@,(ﬁmbqjlmnym 5{ W uﬂpgeagtgnt ofleashyother represent
h dro@bhoéll@ﬂ E}‘éloaﬁ( FE%I%WM@K&IP%TMW%IKVWI hydroxy, alkoxy,
a g In a st ‘ urt ér énbodi nent, Rd
alkOXY%JEYleéE ajk %ﬁrg B\qr%ﬂa”&? B‘y%ﬁ’w het er oar yl 15
gkroa still ﬂjrmdrlehﬁtﬁddIMeautFG’tnebbéwhts{VatHét@@ery) igromy;avhich heteroaryl

group % %@Elgb#lﬁné@qﬁltﬂgﬁ ﬂh% ég( r%%kﬁ%_ltugéﬁén%{gégg{ﬁnlﬁ@ selected

from theagroup m:onmetlng of: |Halmd1ydn0xy;ﬁ R”Nr,i R'Rlibalkyl, hyang, nitro,

triﬂuo?érhgfhg, L&}rgﬁielﬁ%éf Egérc]a& le i d;ﬁi«?;@ ‘én{yi cycloalkyl, cycloalkylalkyl,
alkenyd and @U@y aaHierain lezand donareion) o oA e i i o

alkyl.20 I n a special enbodi ment the chenical conpound of
the invention is GC[1-(3-Thiazol-2-yl-phenyl)-1
H benzoi m dazol - 5-yl ] - net hyl am ne;
an 4 spéeigyembodindent!thelchenligal tompound of the invention is

C-[1- (lé' ?ﬁ%&%psﬁ&h If1¥]lt;er%‘3 rﬁﬁﬂa@ﬁ?eﬁslf] rﬁ:(_a[t[h§7lam|ne

C1 (|3r erczmawlerzimyl)siwb]enmmglamhﬁww] me;tbylamlne

C-[1-(§L-|Eb%ﬂg§[|d nm dzlﬂlﬂl%@ i %Z-hﬁp?éﬁz&mldazol 5-yll-methylamine;
C-[1-(@-[Pyridin-2xylzphenyh:- ‘81 ﬁﬁggmlgazpl 5-yl]-methylamine;
C-[1 (B-Ibﬁﬁzm-zﬂyﬁ-ﬁﬁéh Iﬁ‘]b‘l%eriﬁ&ﬁrhlda&ﬁl -88/]-methylamine;

-1y Ay RS Bz dt- -y ethylamine;
1-[1-(3-Ryridir 3Rgphenyl)- 3 Hbeptamjdazol-5-yl-ethylamine;

1-{1- [§+ (i?l?@r‘on%ﬁﬁfﬁ gr)ﬁo) éh @ H]Mst?éﬂi)aﬁmrc]iazoll- -y&} ethylamine;
1-{1-[8x( é‘ﬂl\édiazmaaw(ﬁldlrs3;w)}-pI@QnW]r‘HﬂThe@zomdazol 5-yl}-ethylamine;
1-[1-(3- F{y1=mﬁ|arn(-§g!'—'bgéﬁ%) AP wﬁidi#hraa%o%)w]pétﬁvwrﬂmé

N-1-(E- TG Ay s Bz OB aPO & yimethyil-acetamide;

N-[1-(3- -mmmﬂmw )5tRHbengbimidarelsByimethyl]-acetamide;

N-“-ﬁ-l{?-(?(z 'UH{CH'§¥'3?'"52‘5 yl:)-;@?ﬁw{ﬁ%%%?zaqﬁn&qzoI-5-y|}-ethy|)-formamide;
N-(1-{3-[32cX Blethyoxyepyridin §3I-yl)apbelyyll)-1lﬂi -benzoimidazol-5-yl}-ethyl)-formamide;
N-(1- H’ @ Q?Z@H% ?@J'X ﬂ midh Sgi%)lpt?eﬁgﬂﬂpl %%nzgf'n(ﬂazél%-yl}-ethyl)
formaﬂild@nzm m dazol -5-yl }-et hyl ) - for mam de;
1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;

1-{1-[3-(2-Methoxy-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
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35 N(1 -{1 -[3-(2-Methoxy-pyridin-3-yl)-phenyl]-1
H benzoi m dazol - 5-yl }-ethyl)-formamde; N (1 -{1
WO p®e/i@gsdo Di net hoxy- pyri m di n-5-yl)-phenyl] -1 PCI/EP2006/061417
H benzoi m dazol -5-yl }-ethyl)- formam de;
1-{1-[3- (2, 4- Di met hoxy- pyri M di n-5-yl) - phenyl ] - 1

-0 GGorBITRER HoR Pyt B SEMOy higenys plhethylamine;
MethyiH b Byridindaai-phEnyl)-} Hebéryzcmidzzol-BE IRe A A ARRO

Dlme{fgl_g‘] -F%—B?rgéﬂ lgh pr'gl) 1J-I begzor‘r)ndaﬁol -5- yhmelthyl]-amlne
Benzylk{bdﬁz(arpwdara+yl-5>h9nylééﬂ-hpemn lazol- 5-y|]-ethy|}-amlne
leedﬁkgﬁﬁh {31 {(r?dlﬁﬂ %I%Hkﬁny‘i H%ﬁﬁ%irﬁldézol 5- ngt]-ethyl}[-amlne

Methyl{%: (gsth|pgph2-gl—9he@y|kﬂylrlyngmmldazol 5-ylmethyl]-am|ne
DlmeiH'ybﬁnFS-\tHia ygﬁl'h-ﬂehzémldezol 5-ylmethyl]-amine;

Ethy 0 %#%x&éhef% Bk ioep Ty raetnyl-amine;

Diethy+[B €Bzhiazpl2 {fyl-ph@npy+1iHibenBimidgrot-byyinethyl]-amine;
Benzwk?ﬁﬁztﬂiiw fi%-@?hhgrzl%lbk EFB%W%%mﬂﬁz)B? 5-yimethyll-amine;

leer]qyb[:jn@; zgﬁ-goyl ;gle)nyﬁe‘k pnglmlq.@zol 5-ylmethyl]-amine;

O-Mebhy - +-[3- Wrduhha §|Z;9rher@1)¥i FHiERRYIMidAzol-5-yi]-ethyl}-hydroxylamine;

N-{1- g}'ﬁrypz?ll yg Zé){ll)g]z‘blrl bfryp}/rﬁl]ggﬁglré] -yimethyl}-formamide;
1-{1-[B+(BaTHloro¥iti@zad 2~y -ph I Hiberdoivaidazol-5-yl}-ethylamine;

or an ﬂ §)é|ﬁ§ &p%q]e&)? W ﬁg%ﬁi% ?P gﬁfﬁﬁ%th%%of its isomers,

ora pBenngbetptibaalsacbemble galtiheptfnyl ) - 1
H benzoi m dazol - 5-yl net hyl ] am ne;
phenyl )

Di benz [1-(3-thiazol - 2-
ﬁg%;‘)qhs(pgglgl embpdiraen 11¥1p cé\wm@al compound of the invention is

1-{1- [Q-(mmm-ﬂhéioﬂzl | -§hew|% dHnbé’nzfémgi)?Qaus,\yi}lethanol

or an - ?)ﬂﬁﬁgf'\ gzqﬂy of i E}/sl 'LBW@ p} any mlxtu¥e mm ts Isomers,
ora leahaaz@lutmamlymbeﬁablmlhme}edfor mam de;
1-{1-[3-(5-Chl oro-thiazol -2-yl)-phenyl]-1
H benzoi m dazol -5-yl }-ethylam ne; 15 or an N oxide
t ABy eombinrationosf timosori moreemfsthererabgdlmeﬂtsja@ described above is

eptabl e salt
consdt:i redBlithin 1% sé?urtpfﬁécﬁr%éﬁﬂr{/é(m P

ereof. In a er 'speci a i ment the chem ca
conmpound of the invention is

Definitioh bf [Stbshitehtsr o- t hi azoI 2-yl)-phenyl]-1

B e Bhs Fairtiof s Msredy S P, Kb Bragmo or oco.
i botimercontexdrof ¢hig lirarention en @lkyll groap depigables a ahtvalent saturated,

stralghfr]rgF gr%fnchéﬁ%ggfﬁ(?éscr | gﬁ%ngik;gé Wd&fca%r?cﬁ m??&fer?thly contain of

consli
from enretassiysarkan aleens (@s=alkyl), nogludlmerusl sepPentyl i naepentyl, tertiary

penty 5‘!’*&?! éh@%bﬁekﬁ H‘&p?&@ﬁédten%odﬁieﬁt hm‘y?ﬁétp'régérﬂé‘b%u-alkyl

fl hl o
groupe Hﬁ’t‘@ Efsitxt' Hgé)tr’lt(')tmr gﬁ?@’(‘f?ﬁ%&’“&f k?nd B%FBGW Q}E')ﬁl !j’hg@%’@egpreferred
embodirent cﬁﬂhlsaﬁweﬂtwn%ikyl réqueisegtﬁ a 011 3wllg{lgﬂ@@b {WMCI@ @ng
e [0 n in prefera contain o
pa”'cf‘l?"&%eo’ﬂspﬁyb ‘%'%Q i gﬂr %Pﬁﬁ’é’yﬁc:l. 6- al k§| ), including
plnthel conitexd of thig linvemtiopam glkenyl @roupdgsigeatesi a carbopl chain
contaﬁ'ﬁrgq bﬁ@'&?’fﬁ(&re é] )[lbﬂ? E&%se ﬁﬁagduﬁa%?%%”ﬁ. -8héhnd poly-enes. In a

esents a rou&)@lnc but yl
preferred BmbadimeatBiecaikgnyhargun obihe inweRtios GORKSAS from two to six
carboAORE! (CRLefIsryB including at least one double bond. In a most preferred

embodiment the alkenyl group of the invention is ethenyl; 1- or 2-propenyl; 1-, 2- or 3-
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enbodi nent of this invention al kyl represents a Cl1

-al kyl group, which may in particular be nethyl,
we@edoghosspr opyl or isopropyl. 35 In the cont extPOIf/EPING061417

i nvention an al kenyl group signates a carbon chain

contalnlng one or nore doubl® bonds, |nclud|ng

outerg 1o BT 20k P ERGRop P AR or 135
hexatdenylr i ses fromtwo to six carbon atoms I
LTSt e s VEOh Mh Al SRy DEsiBRYtes T Cgpen chdin
contajning:ane on maredripleryands] incuding di-ypes: lii-ynes ang-paly-ygesyin a
prefe#@@%m@niaﬁy ﬁ?ﬁﬁ@@“&gﬂéﬂtﬂe |ﬁv@rHFd?l'Bﬂmpt‘P§es from two to six

but adi en hexe

carbop a§0ﬁ§>&§@16@%|wnyl)o rnC!LUd3n$at i@@ﬁh@"r‘? érre}e OPH ‘("h'és m_%t praferred
embodfmét tﬁelawrm grmmadsf thé kavanitiogiri® @mycehwngrmtz;pr@pmr bon2-, or 3-

outynl & 1 & BRI, Z53-pheFRhud or A p8RBiahm o 9%

henyresoardt, B#mxadtyeyhd)n(yﬂ)ﬂ hgxatcipnylf the i nvention

Cf?{fq% d&ﬁf’e{t o‘?rﬁ\l ég‘ﬁgﬁ'td(cﬁééi@ﬁ #%L?;Fﬁes g%aﬁasaz% Y& dikyl group,

preferabf mntawmgaﬁbf@@mrfbrﬂe oreevenigarhen giand (Gs.7-exeloalkyl), including

cyclo;br% 9nby&abuﬁ4 g/l %ycld?fex?t@rﬁd’@}’éldl‘we t}rem-,n lor gr
o&m ky ,1w e nahgyl isAs g%ﬁnesi tPFéﬁEr)nyl y gr

1A&ohyalaylll m@nhs Q!1ko‘bcy3a§ abeveatandyalkyl. as @bbve llmeanmt foxtexample,

f LS, I nvention a cycl oal kyl group designates a
methc&ygﬁ&b al kyl group, preferably containing of from

t Gyeloatkoxy enaanscQrdystoalkybwhéreh Gyalgalkylds legldefined above.
' Cg{clﬁﬁ kQE]alk yr‘geQ le#oally/ CASZPE%%{ anﬁl;f%’t %'Isl&gedst ébfwe meaning for

exam pwlﬁpfgnyweihy .as defined above. Al koxyal kyl neans
al*tﬂé)coﬁﬁaxﬂbﬂthﬁs |ﬁ{?&1tﬁinl@/he@$oa?9lcgt6up ﬂBﬁQh%sfdhraromatlc mono- or

blcycltg:‘le?grognglmrou |g|¥ HE@?angaqrmreﬁge %rgyams Indts ring,steucture.
Prefeftyd hetdr@afcbaiskyd:luwammgew(Ngzanérl\ {0), and\stilpina (8).kyl as

B Ere TRl AL g S A FFRAR e bkl 5-and
6- membgreghbetegoml|gnmmoycllmgmtpsomclmg)fq5@(ample but not limited to,
oxazcﬂ;gt %6952&%5 ﬂ?ugiclswpfsoméfél hqlzi&-o&ae.a%a 01,2, 4-thiadiazolyl, 1,2,5-

teroato Lo Ne SLFuet ure. by
oxadiigaléh 32 Srigianiazolibdmidazabl ey ol PysaZgbh Tty dhienyl, pyridyl,
ynmﬁjyn qu.aa(zﬁM o.Ppﬁégmyed rmnocycl i ¢ heteroaryl groups of

Bt g B Ak S B ERRin imhlian SaTRab RirSSamnle. but not

limited o, indolizinytj mddlyt asomdodylz oidazolyl, serapbirahyl, banza{b]thienyl,
benzi%{ﬁtgé%i )géf?%iig I%, ﬁeﬂ%@%l%er&iﬁé@]&%’tﬁ gk@lﬁq gﬁjﬁhw Pumollnyl
|soqquhnyjl 9|nnow,aqhih9 azwwhmgazollnwl, guypan,. 1j§1-naphthyr|d|nyl

pteridtl,| dAdFindenpyr i dazi nyl or pyrazinyl. Preferred
bi'cyclic heteroaryl groups of the invention include

for exanple, but not Ilimted to, indolizinyl,

Pharrhackutically Aecemblggsalts ndazol yl, benzofuranyl,
b‘T’He %L\gimc}il %g}ﬁiound of the invention may be provided in any form suitable
for the intended administration. Suitable forms include pharmaceutically (i.e.
physiologically) acceptable salts, and pre- or prodrug forms of the chemical compound
of the invention.
Examples of pharmaceutically acceptable addition salts include, without
limitation, the non-toxic inorganic and organic acid addition salts such as the hydro-
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benzi m dazol yl , benzoxazol yl, benzot hi azol yl,
benzo[d]isot hiazolyl, purinyl, quinolinyl, 30
w0 swguossed i nyl , cinnolinyl, phthalazinyl, quineZDEP2996/961417
qui noxal i nyl, 1, 8-naphthyri d} nyl, pteridinyl, and
[ ndenyl Phar maceuti cal |y Acceptable Salts The

chiorigf e R STPRIP dne:pitals, & S8t hREaRethe:nisanats dhe shinhate,
the foﬁnateah)lhee atetabs, the @codatepttmf ascrbate; #hé befizermsulphonate, the

benz%%ﬁ%\ggcgﬁéﬁ&%)ch@&ﬁ?% Eﬂ% %n&ginta?? tﬁﬁ%n@hf‘ate otrhe%%%rré*t% the

em Cca

glutarpatesthe:glyeolait dherdaciate;, thﬂ maleaie ciheabalonatey |tlne mand@llate, the
' j t n _
methard¥dulsHonaté, tH@:ﬁgph{Hg@trf%glésﬂgrhdHﬁe B@Hvé@’?hé p'hﬂgilgt% i sali

c ac ts such

CV"”“*Z@'@%?“&"%%Q@G hesigatpie deg Bdacinate, fi‘"%ﬁ”ﬁ?"ﬁdﬁ‘e ’pﬂ.@ne- -sulphonate,

and thy ik [SuBH siis rhAg beiforraée by tprecdtiired Wadliaknwri &td described in the
art phosphate, the sul phate, the fornate, the acetate,

t he aconate, the ascorbate, the benzenesul phonate, the
b&theraoids sich as oraliaeid, whm:hcmay abtbe chasidetaxhpharmaceutically

acce&t?@le t?é ?%efhr'ﬁ t[\H{H?é&%r%tloﬁ ia¢ saﬁg HE@‘EP5§ |qténﬁ?dlates in

obtalnmg, gggrmr@caltcmmgoum Qfatngguvgﬁmaar@ |t$ paarmaceutlcally acceptable
acid d8msdiene- 2- sul phonat e derived, the phthal ate, the

B xemplist Aasmageviealy accRpiaRis Gl St B sapaical compound
of thedinderition inckide, Withbutslirhitatiomyhdsodianytide batassmmedhee:alcuum the
magnggaubgcﬁﬁg \?ﬁ]%?ff}g‘? g@ﬁﬁé%ﬂﬁgpé ﬂg{i&@etr%&gmlﬁ @}? Iygllnlumséjr%] the
ammgiiamsalc anddbe like, dfta ehervjsahbdmpouny obthelipgéntion contaming an
anionR‘{)@BﬁRaSh&ﬁ‘ cQ rﬁé's‘éﬁs H?aﬁfpb% fdtel d”l%)ﬁ%F&%%ﬁF&%Nép known and

em ca oun invention and
descrﬂ%ﬁ‘i’r'ﬁﬂb@@fﬁ cal |y acceptable acid addition salt.

Eprotiel eohtédt d$’tﬁl§ "Fﬂﬁé?ﬁbh R |“dn|aﬁf3§eﬂisabf - @cﬂtéi‘hﬁh cérﬁbbﬁnds are

also idtpBEte 55 phaTBRceicalt sateniabl salls, Fieielte Cniye saits”

includgathei alkyl-dniiuem sbﬁsmhgrtg&loalkyl-bhmm lsalts, dritethel eyeloalkyialkyl-onium
saltsthe lithium the choline, the lysinium and the

ammoni um salt, and the |like, of a chem cal conpound of
t Bsamplasrefi pre- oopragrug fcg'nmf thaichemicaj raonppoundodf the invention

mclud”eaédké?rgblés%%hga%)btr &ruggrdﬁ‘t’e QM%Q&H&@QH&@&d?@' th. tﬁé‘ HWention

escrib e context o

includegmpewids medifigh; alaneLrrorefeaqtive /f Q?HY%@@T@W&@C the

paren2&8mpdindl o8 pﬁﬂl@ijﬁimht%t'ééi aaé cbhfp"dmﬂg lﬂﬁd)diﬁédl wt zla carboxyl group, a
incl u

bl
nydrogyPUB A aia orcfe ExpEinies Rl BT HBcathS dffesiers or
amides/cl oal kyl al kyl -oni um salts. Exanples of pre- or

pﬁ'ﬂg ﬁgn{l&{l '55 oghﬁ%f‘ﬂh‘@ Fﬂ o?ﬁ Wﬁggr(%dé&]ﬁ dlssoI]ubIe or

exa
indissohible imm%meﬁweawm@phgrmaceut@allyma@mpta le Vel UGt @s water,

ethan®f @h@%ﬂeﬁlkgoﬁlsfsbﬁ%lé%r%emﬁy alsy iRcluB@ HyldYAtelforms such as the
monoﬂydrate the%]ohydrgte ltwe hemlhyrgirate the trihydrate, the tetrahydrate, and the
like. In general, the dissoluble forms are considered equivalent to indissoluble forms for
the purposes of this invention.

Steric Isomers
It will be appreciated by those skilled in the art that the compounds of the
present invention may contain one or more chiral centres and that such compounds
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parent conpound. O particular interest are conpounds
nodi fied at a carboxyl group, a hydroxyl group, or an

w@nionoosgooup. Exanpl es of suitabl e derivati vesP@I/EP2006/061417
esters or amdes. The chem gal conpound of the

i nvention may be provided i dissoluble or 30
may exfeldf st en e arort G s a sfuding BRa et g asireomers and

cis-transkigomars.sol ubl e forns may al so i ncl ude hydrated forns

o Bt indRAe ¥ A aelero o Rl theret nqlycing

racemic jogixtures.gener al , the dissoluble forms are considered

eMétNé‘HsefB? tﬁé’rés'&)‘ﬂ}a‘il%ﬁ'di‘ gﬁc&l%&ﬁtefso 'knolWhEtoRHb 89 SRifle@in the art
hi s |nvent|on teri | somers wll be
may Qﬁ)kﬁ andawil tﬁﬁ ?H’R%r@"%ig theayeragq WQrWtSkt"ﬁQt'"tﬂH%a” Such

meth@dsmem@&hcée Hrseusﬁdabszut Jaduyess) . Golles)YarkPS! Wilename or

“EnarBfersRaRhmIRE BR3 AR I SR SaONew Vork (1981),

dOptiealeattivet epppicsioderéan fatsombe- preparedifram optical active starting
ﬁg]gmtl oners, diastereoners and cis-trans-isomers. The

i nvention |ncI udes all such isomers and any m xtures

t hereof including racemc mxtures.. 5 Methods for

N-oxiiée resol vation of optical isonmers, known to those

SKilled in t e use and wi ||l be, appar ent
Ll oyt Shisitvestiolian NS A4 b B PRE S o
nitrogéﬁblbnm\imgl cd)gﬂeurhdmﬁg._ NHcentairsirg hbierdeyclle qopourtds capable of
. ty, @ i N Tl r tes
forminggRusPypeies: and P pliigs noTPE s 8 el B fE s, o exampe,
the N-@xideafla carnpeundconjainingsa pyridyhmay becthpriepsy-pyridinen-3 or -4-yl
derivalRel cal active starting 10 materials. N-oxides In

e context of this invention an N oxi de designates an
oNrerderef hgrGapapeinds ofithe inupation shay PAiPfgPareRRYUMdation of the

corre@p&dlﬁ\é ARdigehidde e é%h?éhﬁor@@RMﬁ?a garedlich &5 hydrogen

perox;fgar g tg%pﬁgg h o Oénd% anglﬁﬂ %]é?lg%%ii I#\L%r;(p[}e%agefde’rzgmperature, or
by reactivnowitttlapenacid such a8 geracetid acidyn besuithble solvent, e.g.

dlCh|0é|'%r?l>éX hahe. | ﬂh}? aégt%t% 8P Fnet@ﬂyécgﬁéjcﬁhby @édh\éc?rgf&}n? é} gi;i/‘:ﬁlo%methane

on‘pOu pare
with Jeghldeapesexylfenzhie aaidr r espondi ng nitrogen base using a
conventional oxidizing agent such as hydrogen 20

eroxide in the presence of an acid such as acetic

_&Qﬁ_&uﬂ_éLabel OBPOYAdS| evat ed tenperature, or by reaction with a

p?h@@:bﬁwpﬁwmhs@ﬁ tieinveation nis e UQe@lrSIWeirabb@IIeﬁpd)N@ﬂébelled
form. §3 e, o868 KBRS hYE MG Pl b L eba s i85 e ar ppre atoms
replacgedby an@emndarirenaniatoraici dass or mass number different from the atomic
mass or mass number usually found in nature. The labelling will allow easy quantitative
detection of said compound.

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

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

The physical method for detecting the labelled isomer of the present invention
may be selected from Position Emission Tomography (PET), Single Photon Imaging

mate
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25 Label | ed Conpounds The conpounds of the invention
may be used in their |abelled or unlabelled form In

wa bweansoext of this invention the | abelled cor@GDBP2I6/061417
has one or nore atons repl 2é:ed by an atom havi ng an
atom c mass or mass nunber fferent fromthe atomc

|| d t
ComgiagaTPmAb Ay (SIF G- Magndlis AEeanateiSh e isebBY (MBS).
Magnetic esdnancg tmaging {MRI),adred Cechpubap Axiall X-raly Tdmography (CAT), or

comblﬂ?inSHéltl’?&eGF‘y be useful as di agnostl c tools, radio
, nmoni tori ng agents in various diagnostic

nmet hods, and for in vivo receptor imging. The

Methb&?“ﬂf'lﬂ@ hegtign of the invention preferably contains
| east one 35 radi onuclide as a | abel Posi tron

e-H‘? Phﬁ@""FaA&PH}RS’é‘I"Fia@i the E‘VQP’F'O%HR}’ brPeapared by £eguentional
methdds fdrfaﬁemm%?yhtr@%ust el th@s@déscrrberdhﬁ th@d:dmnglexdmplés The
startlrfqr lﬂ% ¥or§§%%?§$%s%r§%§sc% o 'r%g%rp]tuapfglgatl% are known or
may neagiy balpre;mrbdd)yfcnnvéetlmllmgthods frlomm)ebtmmbrcmﬂyrmvarbéble
chem E%?s present invention may be selected from Position

Ssi on Tonograph PET), Single Photon |Imagi ng WO
28pe/ ansseuoPeaTy Ebé@oeﬂer@tmqan be conpetted toraneieagagpound of

the |n(/§ﬁ’c’|:éﬁ;rﬂlsm ﬂ@éhﬁbrﬁ?ﬁ%’tﬁw Spectrosgo?% ('\/Rszj .
neti.c sonance | ma n t e [
X gndrbducta ) e isRtlons desaicaeemubiRe Salied by
convdﬁbhaﬂl@chﬁlqaeep@.gaby @Ixtrébh‘br(; loeystalibationyistiidtomfcHromatography,
otc. i nvention may be prepared by conventional nethods for

chem cal synthesis, e.g. those described in the
wbhé& icompexadp of this Thwention amay exjstint unsolvated as welleas in solvated

formsRX/i‘B’FWEﬁéﬁﬁa&ﬁﬁﬁzéle)bgg?@%ﬁlﬁesow&% gh%ﬁ‘QQ Wit 'e‘i’rﬁhrﬂfl @nd the like. In

QQT%/ are ¥ conven
genengbtthe golvat qsmeaoamdpr%d/aquume@ iothengnsaivated fagmgfor the

purpo3Bs of BT uemtieh. t he invention can be converted to
anot her conpound of the invention using conventional

nmet hods. The end products of the reactions descri bed
BiololgicaliActity be i sol ated by conventional techniques,

e BmpBinf bt A6 hPhuofiarS babALS A hding lihd kKB Rl eceptor
complexy Ehey mayrhgfteeteds‘or theirabdity tﬂabledl teitheieABAaseteptor complex,
mcluo?rg SJbgh@tngé& pharmaceutical |y acceptable

ents such as water, ethanol and the like. In

g&he Fampoupds ebihearesert ipvestian.eing igandsdar g hepgpdiagepine
bindirigGsitelsh @A%Véé@;ﬁofso Bresthefafoltd 6f useUn s &&atdierit @h8/or prevention

ofa vz'arrllélﬁrc]) Idl%rc]erers oF ce%'tr%?ner’e‘gﬁé \s/ystt(\-,(m. Thus in further aspect, the
compounds of the invention are considered useful for the treatment, prevention or
alleviation of a disease, disorder or condition responsive to modulation of the GABAA
receptor complex in the central nervous system.
In a special embodiment, the compounds of the invention are considered useful
for the treatment, prevention or alleviation of
° anxiety disorders, such as panic disorder with or without agoraphobia,
agoraphobia without history of panic disorder, animal and other phobias
including social phobias, obsessive-compulsive disorder, and generalized or
substance-induced anxiety disorder;
° stress disorders including post-traumatic and acute stress disorder;
° sleep disorders;
° memory disorder;
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Conpounds of the invention are capable of nodul ating
the GABAA receptor conplex. They may be tested for
W b@bnosai | ity to bind to the GABAA receptor CRCTER2006/061417
i ncludi ng specific subunits thereof. 25 The conpounds
of the present invention, bd ng ligands for the
benzodi azepi ne binding site on GABAA receptors, are
t B8Y'@FBPe of use in the treatnent and/or prevention
o otorvulsive disprddrsdfos @xdaple epilepsy, seizured, coavwisians, or febrile
S - S urther aspect, the conpounds of the
i%%ﬁ%‘%%@rcemg%%gi der ed ugeful for then.tpreat ment ,
. pmegrame;on or alleviation of a disease, disorder or
e  CRIOUidiSBrdeRsponsi ve to nodul ation of the GABAA 30
receptor conplex in the central nervous system In a
*  speRespive s BiRqlandisordess.denpramale dgrrepsion gingierepisedeor
Crithinéat Athjorsdiprbssil disorder, dgsthyRiid disprdarebipoRitr disorder,
aé).l el%zt Ir\%llrbIOfl fnxi et@.dl ordera, Slufhh asldianl C
dP'E8e AN YRO'GF TG S°£§%'Fa6ﬂ GYSIOMYE IS a
o wpsyuohwtic ldiscrdens, ofclydimg schizephmrdaia; ani mal and ot her
e P Qﬁyoﬁégéﬁer‘a%hlé‘f‘ibﬁ% @&ﬂ'@rem?@cﬂémia' .
obsessiVe-conpul'sive di sorder, and gereralized or
* satentioncdefigidipedactivity disprdesor der;  stress di sorders
o 'P&ihl&idqﬁioé?géﬁt'rdnﬁ é!{jﬁfe‘u?oé?mﬂicgﬁiﬁ'e stress disorder;
S I&SJ er;

L SRRl e o Ao SR P omess

dinsiucld@by,chbmothamrﬁpf lo? ra@iiatien,sly, _sei zur es,h_ .
convul si or febrile conv ns.i.n _children;
o ol RieARss asPRerate IR S alGE " or i po ar
J deatingldiserders inaluding lapotaxia aesiosa,ansi biginsiagyereasss or
. r ' ressive disorder, dysthym
d?@ﬁ%@?@%%ﬁ?ﬁ% sor Iol\ellf, | bi :Jole;r Iyanyg: gol ar |1
°  nEfv@gias®edEigeminalneyfalgifhyni ¢ di sorder, psychotic
i ghﬁjr@g’égg%r? rﬂ; Bf _b%ﬂ?}gtlgfty,zé.?l fromgwg?%gélgbntssch La
u | i . o
o AR Of i ARoRHhuse Bt HoPeRtaRcY o rading BEPhOLarawal;
e  ncogritye disorders gsuaheas Alzaeimer'pdisease;earesi s, i ncl uldi ng
a tici y enmesis, in particular
° e%ée?gal??&ﬂh%@gdgﬁ%eg%g ttﬁég}rrﬁ%’z or ragi ati og; 15 )

. nbanitus: si ckness, post-operative nausea and vomi ti ng;

° e o 1 1 . i 1 . .
Ol o i S 1 1 SHRELS T o o ot of ot

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

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

It is at present contemplated that a suitable dosage of the active pharmaceutical
ingredient (API) is within the range of from about 0.1 to about 1000 mg API per day,
more preferred of from about 10 to about 500 mg API per day, most preferred of from
about 30 to about 100 mg API per day, dependent, however, upon the exact mode of
administration, the form in which it is administered, the indication considered, the
subject and in particular the body weight of the subject involved, and further the
preference and experience of the physician or veterinarian in charge.
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neural gia, e.g. trigem nal neuralgia; mnuscle spasm or

spasticity, e.g. in paraplegic patients; 20 the
webdoeanessoof subst ance abuse or dependency, i ncPCUEP2Y06/061417

al cohol vvi t hdrawal ; cogni tive disorders, such as

Al zhei nmer' s di sease; and cdflebral ischeni a, stroke,

ders,_of circagdi.an,
B iairhd o pquncs i the Fiveafio? hoW bidlagical &2y iRbio e su-
microjretiar argd rrﬁ(‘fromolanh'ahgey\m lof ffleme beloab! \to tabeut 0@ avhds of
the invention are considered useful for the
treatment, prevention or alleviation of anxiety
Pharmaseutleals(:ommsmgnpam c disorder with or without

H@Pé@pecﬁ‘% gﬁ’%ﬁ’ﬁbﬁ g%Jl&kﬁééﬁo%I%fh%FMaEéutR@ 1cbm ositions

d| SO er ani nal b1 as i ncludi ng socj
Compﬂﬁ'asuaaﬁ‘ef%ﬂ%h(/é QW@PV@ ofi thg chemical,@mpound of the

inventiemer al i zed or 30 substance-induced anxi ety di sorder;
t.h th d th t b f

L onemabEORABIAE of e iien{RiT B RRgTRisBtES) Be

administeadd i the formaif the taw t:hemiualmnrrﬁeBAé_ it icpeferred ta intreduce the
. & I

actlveglbg%cgéﬂb ﬁcgri% R éﬁt% ?cgr Bﬁgépio%;% j@v géagﬁhapéal hﬁa
pharmageysica commslhmtqgecbhqrw QB@@F maye@djyants, WPIG@’@, carriers,
buffer§5dﬂﬁ¥5rﬂs Paci/6F b®er @ﬁstﬁ %Q%aé@uﬂd&l abigyaried0 ny AP'

per referr from a 0 to abou
P 2.6roipaRa sayBodineh J6e dvaniaBRedas sRarHcS Rl compositions
comprisiag thé chemhicali IcatﬂpﬁUndmf thénvieption] or abhaimadeutizally acceptable

sait of iVaishfecty GBelrRE Wil Mot Bk BRafaccfpug debsiioore

carriers)\asidy egtionaily, btherHeerapeutic pndios peophylactit ingresiérdacknown and

used e L AR BUEE bE P B B NeAgs offleing comeatiole

with tae other ingrediants Af thedwmaulation agidceat f@éwwutwhe ﬁeQIment thereof.
SPRarma¢eUlEa cdimptistions Of ﬂi@lh@énﬂcﬁﬂﬁﬁ bie-tResePéuifab®Mor oral, rectal,

broncliR) s BRI PP B oHrind Pl oo SR el vagina
or parehteratgineludirgptutanequess istibcutaneausyintiasnusg utar, intraperitoneal,
mtrav%ﬁcﬁ%g %t 'rt%ﬂltall,]}ﬁtr%c% #?I HQH%Q{ mféfctléng)m Hus %@%rgpmmﬁgatlon or
those i atforen suitahie fasadministrgtion by inhaladipp ominsuftation, including powders
and |I&anlagf0°§0??8ﬁlnﬂlﬁrétﬁﬁ Bpﬁﬁﬂ’gtalhaﬁ rél@%égy‘f”é{éﬁ@' SGitABNO BRSmples of

I't erre | ntroduce
sustaingg ,rglgagq]gystgrﬁpll@g{gq& §em|pe[r|ﬁ1galplgrrnafgpe§of SO|Id hydrophobic

polyrriehg/ é@rﬂh%@t&b'cﬁénﬁi&ﬁﬂkﬂ%éﬂ@@hﬁon Wwhich MRBTCE8eRaN: b & form of
one or nore adjuvants,

h %ﬁ%? I iti onﬂt ogcie
shap Bpﬁn‘?g NS |’B'PE°°ap5 PPers, diluents, and/or ot her
cUbé¢ chemicap bempecrediof thalln\amhom tagether with aacqnvehtionad adjuvant,

carne?rg?%ﬂhé?ﬁln%nﬁgttﬁ@s b@)ﬂ%ﬁ ‘?rﬂ? ﬁﬁé)i"ckﬁleéf Co‘?‘l% g@&?{i&ﬂ Ed"r#lp??]'tions and

unit dosaggqthgﬁeof duch fpnas; l’f’@b&@tSQﬂdS,l qnc@amﬁcaﬂaréablets filled capsules,
powder and pellet forms, and liquids, in particular aqueous or non-aqueous solutions,

suspensions, emulsions, elixirs, and capsules filled with the same, all for oral use,
suppositories for rectal administration, and sterile injectable solutions for parenteral use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed.



10

15

20

25

30

35

15 salt or derivative thereof, together with one or

nore pharnmaceutically acceptable carriers, and,
w@piosoesadd y, ot her therapeutic and/ or prophyl aetT/EP2006/061417

i ngredi ents, known and usea |n the art. The

carrier(s) must be 'accepta Pe" in the sense of bei ng

bl th the oth dient
£ SR Ehemicehodibowid Sr e resert gNERLSH 3 Be adiipiteredin a wide
varietPbborahand parsriterabdpsegjet forms. Ibwnltbueob\nmm’rbl thoserskilldxkin the art

tnat i S EH dc2l ?s s B8 enoRSE S by BB ofibry, 858

chemicaenrteong 0 thagi\mhon or amaana@etaicauy actaptabig S5t af 2 chemical
ompSHﬁ@Bf?zm@&nveﬁﬁllgﬁut aneous, intranuscul ar,

I ntraperitoneal i ntravenous, I ntraart eri al

i e pepRERg Rharmageulieal gorPastions fiogha &PGW%@@WUHC’ of the
preseaﬂmémt&irf pha@mw@mcaltylm tablecareiers cah bebitteerfselid or liquid. Solid

form AEBREIBNG Mo Hatdvddly 365%%3”&"’2%49’%3 . GHelb-sPppigries. and
dlspe-ble)grmuﬂnsaArmdldroahmmnMrmmr m8ee slmstm-cammc}emayfalso act

s LA 0 R B o B ST AR s
presee@wgﬁﬁabletdlsntegramgems aancenasgsviptie madgriade i n

f Wﬁﬁv@ders Sthé%ﬁléir'é h‘?hé? difidéd sélid, WhicH is'm ﬁrrﬁif(ﬁi?é Wltﬁf’(he finely
chem cal mpound the invention, together wt

d'V'deQ %H%@ﬂmpeﬂﬁ'i‘ adJ uvant, carrier, or diluent, may
t mutablets, theraetivel cﬁmwpdrimt fs:mmedfwmhtaemmthaWig the necessary

b|nd|r1%°%?%§J f] O{qltagl'% ggrtlﬁnéépﬁ(@ﬁﬁgi‘t Ftiq éhaq u$#%%l2é Resired.

c ibs pbedersarvtiableis prqwlabtytcdrmlrrﬁronaﬁme oi ’rqmtd @poutseventy
perceﬂ?éitth& WefiVe @&Hﬁgﬁﬁi ‘§ud§8fé GHii&8Sre carbpnate, magnesium

spensi ons , elirxirs, andcap sules
stearqte,ttnlq ﬁ'égaf al@@tosﬁb Peﬁ"ttﬁ‘r: dgxdgin, %i@ECh g@@ﬁpd@gmnﬁb ntpqihylcellulose

sodiufesErBdxysksth béﬂdl@ée'n ngg?ﬁ@ggé @ak! éodoal tﬁf%g?erﬁitthg like. The term
u Ut |
‘prop SRSk S emhc RS 15k e iataf bE hef BB o mApuAd with

encapsulgting swatdhalcasserrien progidingra capsude inswhich tlinaetiviel congponent, with

or B 8ol idioly s A Bt . S
cachet®gnd azeages arg/insiydedblapletst powders, capsvies; puls, cacbets, and

t i intbended dai l
oconds 4 4 ol TSNS gl 2= O

PEFW FE’PE@U@ SGQFZPFFtO”Q% aﬂﬁ\é’ PRERg Wax, §'€!ﬁh3%%ﬁd“'?5“‘? qkfatty acid

glycernuee@edsdcoarbmtat i frst ﬁfeltba a?ndrthé iaBtiwy @cﬁm?@néht\m dugpersed
or ns

homoggn @EﬁYyo@gréf%aQ%@Qgtuﬁ i ahereﬁ nOItl%g)(IthﬁeIS then poured
into comidnient szedorawgds fajlomedrtay:oob apd rtrwebyato sdiidifpct i ve

SRSl S 1 BNETR AT SBR AR, B g dippoq o gossares,
tampayise ﬁfaams g8ls oaﬂ@anf@am’s erayammalawg irgedijon tatherartive

mgred?éﬁtrs'mﬁ Rubridrahs GPERASWA irPthe drt %é‘a |§l§| CO”'F’OU”d

L Bresent [ Fvent |I on, phar rmceutl C %%% abl e |

'ﬂP|d99"§ aratiopgingjudesso ‘J}&"ﬁdsﬁpeﬂﬁ'ﬁﬂ%a" H |or\so example,
watermfrm@{bropyllénﬁ @:ycbﬂsolomefsr exarhplef parentdrblﬁnjecttl)crn liquid
e u itari [Sj

propaf 3R |88 beBLRiatpd & PR sh Bheaf Pay iy e Beet solution.

sUbs chemesl edrmpoumbhgcaedrdingde thel presentdnverdiongmay thus be
formuiét@d RH ga%t@r%? Q{iﬁnn%ﬂt@h A Bgﬁge&ﬂbw \‘d‘r@%ﬁple > polus injection or

servatl ves,

CO"“”@IIPS'S mf\é@oa)t anﬁbn@gm Lyesenteam Bnit dosa fosmi i @mmuées, gre-filled

syringes, small volume infusion or in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions, solutions, or emulsions in oily or

>
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In powders, the carrier is a finely divided solid,
which is in a mxture with the finely divided active
w@ovpoessat . | n tablets, the active conponent |iBCTER®06/061417
with the carrier haV|ng the pecessary 15 binding
capaC|ty in suitable proporﬂ ons and conpacted in the
nd si,ze desi,r owder s nd tab

t
aqueGl R REIGS Ao dTes For R Ry TGOk BGeias Suah 2 SiepSiagysjabilising
and/opdnsperﬂngaégemsa Altermativelyo theoactive ikgretisnt mayde ingrosvder éorm,

obta.q@%wége%?&ga%a&cf e 4BRPLLEY Cwabﬁﬁ%aﬁ{oﬂ frotrﬁISSthBHﬁ?L’

fagaca
constitgionywithea rsuttahie vehlg@delm\steaﬂea @m;omnl-fyee:watam b@‘ere ése. ow

NRbbéolss Mmrfé%‘iﬂﬁbl@%:t | us&ear B§ éJr ed Bg‘iilés%f\mg tHe active

reparation” |S|nten to 1 nclu rrmul at i"on
compg eﬁtﬁ%“@éﬁlﬁw %‘M’iﬂ)ﬁw@ eplogaRis, §M‘Plér§| %bWﬂf\eﬁnaﬁhIs&emng
agentgaagdggwe@r oviding a capsul e in which the active

RBER R usnihbigns Uit B dre (REl eI mladatydHEISRG (R finely

diwdeﬂl adtive cbmponentdh svaterawith Visceusymatarial, such lasdmtural or synthetic

T t I I
qums, B3I MetRAEIEIGRe, EfiaH ERpoimetiyioSRicts Br ofBEwel knpwn
suspeawdmgragﬁr\t%t ion. 25 For preparing suppositories, a |low

”Fdsb' 'mﬁ%@dé?rezétglg g@ﬁn ?{é(;ﬁra’ﬁétiﬂr% FPlfrteSrIo%'dtflﬁE gé‘d\iérsmn shortly before
use QL o cpraBAGG s ol Acra ol SyER g o kiide solutions
suspensions, atd emulkionsl readditidreto theraegea wmpanemtwwhlmemeons may

[ Q sj.z : t

compliE b6, TGS, SRhTESrs bfs R dilier U sh PefeRers,
dispersagts, Hhickemers)isstubilizingragemys, lmadghe kit ed as pessari es,

3 . .

2Fol QPRI SmidAfn 5 epBEhE o LERREXRBATNRo! g invenion
may b,eafprm@hagecg@s aintmeniswerepmst grdotigns, epapa t%ﬁﬁ%@?a'@?@h Ointments
and c#éamg HwaPH%Péké\mP@ be'f@r‘?ﬂm&lé‘t@dw{h\%m 86SeoUsUSHUIY Da8B with the

adaitely pLEMELIE THaend an/orBel g agenis Lofibes Revi e TogRYigie with an

aqueduspridily base mdawlll imgereral diso Eontainl ariecor meresarhulsifging aigents,

Stabl|lgﬂ§_gagt¢§l§o g‘%g[%ﬁ@g&?mg | %L&Bsnélﬂé t#g'eﬂ{n%\/ gﬁa(l ﬂﬁ%&ﬂ%ﬁo@lwlouring
agentbe formul ated for parenteral adm nistration (e.g. by

gPﬁ@bbﬁians Egl"tat% ﬁgﬁbﬁca(adﬁ%nﬁﬂhﬁéﬂ Inocﬂe ?ﬁoutﬁ W%défl%ﬂénges

resente uni t dose .
compaﬁﬁg meeactlvmgefnt in %ﬂavcweqi hgee, usyally sucrese ARd ARACI3I06N

tragacdntth; fpa'§tlltlés ccﬂﬁpﬁ%u@fﬁeaad‘meé $ngredienBin @dﬁéﬂ base such as gelatin and
reservative,

alyceBiE SN te S adaita AR A3iuturiRed Bimbi g i Sahv ippredient in 2
suitabROfilid 68@i@e PCT/ EP2006/ 061417 13 aqueous vehicl es,

Py 5P Rlelehsl o S Shaeh IRl fo Mol cUTRA e ntonal

meangHigr azsamp@ witfya aopner, piRgtiser smabovmaqaomgwtlonsum\awbﬁmiowded
in sin éoampﬁ_ugsé fghation of steril e solid or by

i.l1zation fromsol ution, constitution with

éﬁ?wféa tigaHp the respirgtory fract m@y ah? Q?g%%’ vegbymeaps of a“

aerosbEbfhalatioe in \Evhtéﬁ He® aetl\mlhgi_fedﬁum isSpriovidledén B presyusised pack with a
. a [.e Vi t ive nponent in

suitatf& BrapBIRT DEN SR 2 hiproliiSiotalibe €3 ! Samip e
dichlosedifiudrosiethpnen trichlorefkmnomgthamgeat dichlarotelieafiuogoethane, carbon
dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlled by provision of a metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose,
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Agqueous suspensions suitable for oral use can be nmade
by dispersing the finely divided active conponent in
wOw0en0880¢ h vi scous material, such as natural BCT/EP2006/061417

synthetic 10 guns, reS|ns gethylcel I u lose, sodium

carboxynethylcellulose her well known

su ndi n ent s. |nclud olid fqr . .
starct SHEN Je RS ek A byCry g rastBy Sl dhss ang rBbwisyipyrroiidone
(PVP) Sonwvenientiyithe: gowdermaejexivell fosmsa §elrin dnexhasal cavity. The powder
compggm)rp h1'5<Jyrt§’et br%gentgﬂ ?H fJH‘t 88&8' fc{rﬂ'{ 0% gkeﬂﬁbl‘éqﬁ cﬁp#ﬂ& 8F éartridges of,

suspensron
e.g., gedﬂtpnné hhstemackprfmmcrrdhe mm@ewaycbq)adm@lsi@neerrmeans ofan
inhaldr] avours, stabilisers, buffers, artificial and natural
sweet eners, dispersants, thlckeners solub|I|2|n%
@&R@Po%mst'ﬂ@"ﬂﬁﬂ r qf’@'r“"'lsgﬁt'%to therespistonyiiash inguding
intranb &l ogmpdsmashs thBQ:oﬂ'fpbﬁhd&hII genaaly Hawd atshealli paveas sizd for

xam{IBar e LYl bt Ricrol o 1656 Ron s i 828 el be Rlfndilpy means

knowre iceline! at, fdreexiaonpiel by ineidronizatioan aqueous or oily base

V‘Wr{él ché%arégh{?&\qbcﬁ s Osgésda?;’gﬁd %Zéfe Enét fﬁ%ﬁ dr@l%a?ﬁgf {tle active
ingre déﬁ@t‘sb@ﬁﬁmb}jﬁd@ase and will in general al so contain

OTRe BhaffRacutEH! pﬁéﬁdﬂaﬂ%@ﬂ%r&feraﬁl?%hhl‘t Iagékg;rf%ﬁﬂk Sin such form,

di s rsin e SUsS nail n
the pragataten IS suselider n Unh eSS ConamBGRPIORAIS GHagEies o the active
compbnéntt The anit deskgafosincaini sena ipackdgedprapéaration) thd package

contaftC8Tate iafiteRel Hepddioh, Bic &pider By, capsules, anc

powdersdg auaglmorlnmpalsles 1 Ales, thempitidoisage fdten cart be @ dapgulegiablet, cachet,
or |OZél{lE@ESéﬂn cHR%R. tﬁé‘ %ERISﬁ)ngﬁal ﬁt'ith FYSESd |H‘?>a%[(aged form.

acaci hvvas es c r| sl n
atablets Qh@ﬁ@(ﬁlﬂ%ﬁﬂor |°ﬁ3|a@df%'0|sit"@l§ip@ aniddmu for mtavenous

admirPetratidrParsd eontiifduaNAfusith é\r@epreféﬂecﬁeorﬁpbgﬁbhy to the
ans or

cay, onvent
WP ither SRad on Yediuees.fod formyiaon SR8 NS RNS ey kg found in
the latest pditiondsfRernimgtoriis) Phaomaoauitidal Seiemces(Maack Publishing Co.,
Easto’ﬁdEAg' stration to the respiratory tract nmay al so be
ved by neans of an aerosol fornulation in which
t Aeth@rapeu’@allvi gffedliverdosesefars (o thatlameuat pf aglivaingredient, which

ameli TégsrtWP m?ptorﬁg'o? %Qb&tlé’r'i qﬁ?@r&ﬁéﬂhc?—#ﬁ&gg%n@ toxicity, e.g. EDso and

ocarbon (CFC) for ‘exa

Dso, HFW%?@&F’P!“@QM@?W@ Ph?FW%‘Pﬂ'QQ'@@'IRE@?Qﬂ%?% iyfeell cupftures or

experﬁh@r’i’chl@!rﬁmmsr Th Woke eatibstween rtlbér@pedﬁl@érhdiﬂxx@éﬁéﬁsﬂ%rthe
conv

theraiie e A ey BB Sprosee yabe Pl Criof DR Ragtareptical
compdsitionsexhilbing ange thdrapediie ipdexessire preferradnet er ed

V‘H’\(‘:{ %yé'aﬁ%ﬁ%fér%ﬁwuét;b? cagHeV@e \klz\gr%rfﬁw §c|!]h§te[ﬁ¥ R F age, weight
and cgow@en afithe tb’ldl\tldidzald?&lﬁgatﬁﬂatadnaa vl aSatbueerOptﬁAgfeadrnmratlon
dosa@é’fﬂi‘maénd ieR; aNPIHOREURQURRREd Pard BR2E5 o84dd shéf}ld of

St ar starch derivatives such as hydroxypropyl meth
coursgheq ‘gﬁt@%'“ﬁﬁobypg‘ﬁeﬁf?ﬁ W49y ol i done  (PVP).
Conhe aetwntibsag@ depenidicon taa hatire \wnllselverity of tbe ldiseaskteing

treatelrc]iﬁgﬁﬂ |§C %‘gb&?’th]edﬁﬁrgﬁ&ﬁ §f<§]$pﬁ>c}g‘})%'%5’il e F’%& bgar van edsgy iff gtlon of
the desagertodhe paaticular circumstances of this |nvent|on to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
compositions containing of from about 0.1 to about 500 mg of active ingredient per
individual dose, preferably of from about 1 to about 100 mg, most preferred of from
about 1 to about 10 mg, are suitable for therapeutic treatments.
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e.g., gelatin, or blister packs from which the powder
may be adm nistered by neans of an 5 inhaler. In
W@ 0upessdtd ons i nt ended for administration to tPEI/EP2006/061417
respiratory tract, includi nq i ntranasal conpositions,
t he conpound wi | | gener ally Rave a smal | particle size

rder of .5 cr ons or | ess, Such
 Bhe aeh e Toredihal Mey B G RisiSe! oo srXial dpseiper day. A
satisfactory fesultecaanin mr’tam nnsiamesz mal cﬂnalnéd di\haibsﬁ@el daslow as 0.1

ug/kggg{'%é I1t gﬁ/ﬂg g&?aﬂﬁeeﬁ%é&dgﬁﬁé& %éb?ﬁrahéh?@ﬁﬁes%n{l& tEESpsidered
to be pbep’ai@nmgikgl wrang e argllsg p.9. rPrefﬂrtechtamga grefigsn abaut 0.1
ug/kgéﬁH%oﬁ?ﬁmm?ﬁ(gﬁi#rl%paérﬂi fr&f Aout l’lng/b(% Pb%%@ Rig/kg/day p.o.

oses cont ng-appropriate quanti e actl ve
conponent. The unit dosage form can be a packaged

Methaagnﬁmﬁerap t he package 15 contai ning discrete

Egnt 'tbgle g%R%cOf t%b%&ﬁrg c'>r? ﬁ?’(v{l C{a %ﬁetﬁﬁégﬁg t}' & l 2 ?,tqggventlon
or allemmttordmgseése or aailscbmleaocamnumpntdta lating aammaitbodyomcludlng

a hunjxaﬂmZ ‘%ﬂﬁ@h E s%%k& d|§5rc1§r of SBPB*EoE Er%%@g%' Gtﬁo&N?F&{ PPfhe

S Or capsu
GABAY r@ceamhqsmmlemn e candral nQo/ogs system ancwbicbwethod comprises

a8 5% 536 S R bOUp IRCLInEA A P gée iedof an
offectfid ABUH| O P SRAMISalCHMBPHAY PG BYOBIOT-ound + m | Lhe
| Rtisat prediehi eontempheted tigdtmiiitabldosayeatanges laré0l £toc 300

T e S T

dependent @i usua) upon tre exasimadeobadministeation;, foren or which

admu‘é%gé& 't@é‘ 1&%5%@[%%@ V\EL idH dfef\t%gé(drﬁﬁ‘l &Fagl’éh% H}fgcfeaigthe subject
involvielanekibe! ngiyc\aelgbt @E@@Lﬁu&eq’t mvadyed, (ﬁmdthFtBQ" the preference and

experfofitel dfiR8 physieiRinGH veteriiiftidtoineharge.0 bet ween
therapeutic and toxic effects is the therapeutic
i ndex and may be expressed by the ratio LD5Q ED50.
Phar maceuti cal conpositions exhibiting |arge
t herapeutic indexes are preferred. The dose
adm ni stered nust of co refully adjusted to
the age, weight 30 andU%%éﬁfﬁ:‘tiiéﬁi1 of the individual
being treated, as well as the route of adm nistration,

dﬁﬁ@exacﬁ&gll)sggﬁtﬂe?Wugﬁgtede\nmw P&@ré %%%ghg?&la(nﬁrg% g&ﬂples which

are nqtritepded tq e Gh%ﬁy W bmetmdalth@l SQQHQ%Ofd-BQ dvestion as |q:ga|med
nature and severity of the di sease being treated, and

i h h f the physicij
Gomell AUt e B RSt S BB b b Sde Tt Darforme
underditrbgenilaad u¢ lahh smrmé NMagsedimesulpreste top spdm&usalphate

W AR e A ——

undercredposd presssire.ont ai ni ng of from about 0.1 to about 500
nmg of active ingredient per individual dose,
preferably of fromabout 1 to about 100 ny, nost
preferred of from about 1 to about 10 ng, are
suitable for therapeutic treatnents. W 2006/ 108800
PCT/ EP2006/ 061417



15 The active ingredient may be adm nistered in one or
several doses per day. A satisfactory result can, in
W@ 2006408800 nst ances, be obtai ned at a dosage asPCDRPAG6/061417
0.1 WVg/kg i.v. and 1 pg/kg . The upper limt of
t he dosage range is presentﬂg considered to be about
1 /kg i.v. and 100 ng/ kg p.o. Preferred ranges are
Exa"“ﬁ%ﬂ?about 0.1 5 Vg/kg to about 10 ngy/kg/day i.v., and
fromabout 1 pg/kg to about 100 ng/ kg/ day p.o.
Met hods of Therapy I n another a$pect the invention
provides a nethod for the treatre pr@vention or
er or a condition

al | eviation of a (i’sease or a dis
Ho” “9f aMPvi ng ani body,_incl udi ng~10yn hunman, whi ch
se, di sQrd r condition is respgnsive to
modul &ti on ¢ he” GABAA receptor co -@ in the
N\9J%

central ner system and whi chngethod conpri ses

adm ni stering to such a living afi nal body, including

a human, in need thereof an effecCtive anobunt of a
3-Nitroke(3-thidzal @vplephrahyddminogbénroemacion. |t is at present

5 Toa g@%&’i‘%ﬁ“ﬁﬁ;&tﬁg @H@ﬁﬁhﬁ&gﬁ% fé?ﬁ%a.ﬁ%ﬁhgd tbusNMP (50mi)

was a&d@délsﬁwpﬂ-lngtrcm@nzo@ afi |(1 Pant2 emamoy)), h@égéwmtmlawre was
stirred'849°¢'BO8r hiGAt. @fﬂﬁéod@@' PedtiioAHAKBIWAS éﬁépféhdeﬁ% Wdtér and the

nistered, t I ndj cati on towa
solic Was et G wAsHed ith uiend Adeg Thifecar [q AR desired
produch@6g)y83%).ght of the subject |nvoI ved, and further
the preference and experience of the physician or
veterinarian in charge. 20 EXAMPLES 25 The invention
3-Nitros#-{3rbramsophénylamina) kenzgic acidef er ence to the fol | owi ng
: [
This \Iﬁi}s’"npﬁp%secti ‘gﬂtb@gouél ré(ﬂﬁ%‘- f é’S%@fgrr?{blgggg gsdblq"ﬁﬁd ‘Q?(romoamllne.
General: Al reactions involving air sensitive
Oreagents or internedi ates were perfor med under
and i n anhydggus-sthyw&fts. Magnesi um sul phate
di um sudgphaier 30 was @o as drying agent in the
r ocedures—and sol verit ssnwer e evapor at ed under
I pressure. WD 2006/ 10880Q PCT/ EP2006/ 061417 16
I 0 O NHz HO NO2 NOz + NHF \/\N / N

10

HO

15 [3-Nitro-4-(3-thiazol-2-yl-phenylamino)-phenyl]-methanol
The above product was dissolved in anhydrous THF (150ml) in a nitrogen atmosphere.
The solution was cooled to 0°C and a 1M solution of borane-THF complex in THF
(132ml) was added dropwise with stirring. After the addition, the reaction mixture was
left with stirring at ambient temperature over night. The solvent was removed in vacuo

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

[3-Nitro-4-(3-bromophenylamino)phenyllmethanol
25 This was prepared analogously from 3-nitro-4-(3-bromophenylamino)benzoic acid.
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3-Nitro-4-(3-thiazol -2-yl -phenyi am no) benzoic acid 5
To a solution of 3-thiazol-2-yl-phenylam ne (14. 0g,
wQa 20008800 N anhydr ous NMP (50ml) was added  PCT/EP2006/061417
4-fl uoro-3-nitrobenzoic aci q (15.0g, 127mmol). The
resul tant mxture was stirnéd at 90C over ni ght. The

coql edioy eacti on cake was _suspended in water and the

HO -@o was filtered H??,‘\‘Ead with water and dried in
theaivy toalfong the desifegy product (22.5g, 839.
10 3-Mi '

- Ni t r 0-4~(3-9r onophenyi arfi no) benzoi ¢ acid This was
uor o- 3-ni trobenzoic acid
Borane- THF NH

NN\ ~CS 15 \
=Ni tro-4-(3-thiazol - 2- ¥- phenyl am no) - phenyl ] - net han
[3-Antiho-Ba3-thiarob 2pyl-phenyianino dpsenliM@ethanoinhydr ous THF

To a s ot R bl frgeel A RE Aol 2, ARG S THE R 190m) and
ethanioh(50e) was3zider hyaksazide dydeite i mk 2i7mme andia gatalytic amount
of Ra\;ﬁ\ﬁ ﬁfcé(%hqh"édr%&ﬂtn%gmn%é Stiré® éPéﬁ\‘ber{TicéhHﬁi%nWeh bfgfh%_ﬁgd then

_ Irring at I ent tenperature over ni _
filttered dhrpsigh ceiite. idepi/kate was gvaroratediipdryness tasatierd thedesired
produef(15.84,086%).bet ween water and di chl oro nmet hane. The
organic |ayer was dried over magnesi um sul fate and
evaporated to dryness to | eave the desired product
[3-Ani2&-43($-broridphengiariino phéniyGmetimnmphen yl anmi no) phen
. i r | v .
his o4 BRRRRAR apapobly D (8 HRRS - T MORARH et onyl-
methamw®s/ 108800 PCT/ EP2006/ 061417 17 HO\ NO HO I \ NH
NH NH2NH2, H2O/ NH ty ty

[ 3 AMRO- 4- (3- t hi azol<2-4] - ghenyl am no)
HO c@; I ]- et hanol T8%a 3 t iyn of the above product
( 8g,, 54. Omvol) in a wmeXtwre of THE (100m ) and

et han [ ( 5G(EE)» Was added hy zine hydrate (11 m,
217 and a catalytic a 5 of Raney nickel.

Lhe
ni

ure was stirred at I ent conditions over
ht "and t hen filteredgtsyrough celite. The filtrate
% evaporated to dryness%o afford the desired

[1-(3-gﬁ%%wj??ﬁﬁétﬁﬁéﬂ%-ﬂﬁﬁ%nz&:%idg?oﬂgiﬁ]-&étﬂyrﬁwophen yl'am no)

To a solution of the above product (15.8g, 53.1mmol) in anhydrous THF (100ml) was
added triethyl orthoformate (18ml, 0.11mol) and a catalytic amount of p-toluenesulfonic
acid. The resultant solution was stirred at reflux for three hours and then the solvent
was removed in vacuo. The residue was partitioned between aqueous sodium
carbonate and a mixture of ethyl acetate and methanol. The organic layer was dried
over sodium sulfate and concentrated in vacuo. Column chromatografic work-up of the
concentrate on silica gel, eluting with a mixture of dichloromethane and methanol
afforded the desired product (6.5g, 40%).

[1-(3-Bromophenyl)-1H-benzimidazol-5-ylJmethanol
This was prepared analogously from [3-Amino-4-(3-bromophenylamino)phenyl]-
methanol.
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10 This was prepared anal ogously from
[3-nitro-4-(3-bronophenyl am no) phenyl]- nethanol. HO
WOR6HBSI0 N, NH HC(CEt)3, H N N\ ~S -5 PCT/EP2006/061417
[ 1- (3-Thi azol - 2-yl - phenyl )-g!
H benzoi m dazol -5-y!] - net ha Bl 15 To a solution of the
above product (15.8g, 53.1 mmpl) ©¢n anhydrous THE
HO N, was added triethyl ortho mt e~( 18, 0. 11
d a catal ytioc amount of
acid. \The res any S oPhg DEAD
three rsta | hekH t he—setven
vacuo e restue\was partitioned between
o) '\m carbonate &d a m xture of ethyl
nol . The organic |layer was dried 2 \
sul fate and concentrated in vacuo. Colu

- ] I

2-{1-(3 T HERY By DRI 8P Simibaol- SRR Refdle 5, ke
To anjgecggiad mﬁ%‘ﬁ'@r‘?féﬂeﬁb@Vﬁ SEedud (9156d g1 "0’@9999“@9@9"!(’9 (3.79,
25.4niirﬁo()%nartﬂﬁanrxés)prﬂndrhb@mz;{mg@mP(ﬁsmhﬂmhé@aabd25
. i S.was _pr.epar,e 0Qgo rLom . . . .
diethy SRS 2o T NN Stiring RBTcAS mig Stiming
was coabfudd &SED MET/vidieteafie Obidsblivent Svas rertved in vdcuoNlrhédlresidue
was t@uf%@ﬁ V%’RE%RX(Z aﬁ\,qtél_e’\%ar_léphhé] re)%:lfn_:iht%re}:r&tg{e wh fiitered dff, washed
with ethyl aeetainianddsiedsnthensitiojeava iexdssiedcredust (7.5, &3

To an ice-cooled mxture of the above product (6.5g,

(21. 1 mol] ), phthalimde %3. 74, 25._4rr_rm%’) and .
2-1-(Grirg gL pH S caAn, ety Qe Jlieres dded
This wadi préparedzarttlcgoustyx ftbat [ -(34brdgno-gherdylia Hrbshzmidazel-5-
yI]mei’g\'{?tnh stirring over 15 mn. Stirring was continued for

‘'n. whereafter the solvent was renoved i n vacuo.
The residue was triturated with ethyl acetate and the

> . ¢ q .
2411 TR AR p R T R P olfecbl S Pl inoid Ao o ot
This was; prapared aaalogouslystpm d1l1e43-bromo-phenyl)-1H-benzoimidazol-5-yl]-

ethandt.{ 1- ( 3- Brono- phenyl ) - 1H benzi m dazol - 5-yl met hyl ] -i soi
ndol e- 1, 3-di one

Q
N
N H,N N
COD '
N
o) N H,NNH,, H,0

_——-

oyer sodi um

S ° \

! o
C-[1-(3-Thiazol-2-yl-phenyl)-1H-benzoimidazol-5-yl]-methylamine
To a suspension of the above product (7.5g, 17.2mmol) in abs. ethanol (100ml) was
added hydrazine hydrate (3.5ml 68.7mmol). The mixture was stirred at reflux for 1 hour
and then left at ambient conditions over night. The solvent was removed in vacuo and
the residue was triturated with water to leave a solid, which was purified by column
chromatography on silica gel, using a mixture of dichloromethane and methanol (9:1
v/v) as the eluent. This afforded the desired product as a white, crystalline solid (3.8g,
71%). Mp. 99.7°C.
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This was prepared anal ogously from
[ 1- (3- bronp- phenyl )-1 H benzi m dazol -5- yl ] nethanol .
wQ@2qoéA4¢8Beq 3- Br ono- phenyl ) -1 PCT/EP2006/061417
H benzoi m dazol - 5-yl ] - et hyl ]1-i soi ndol e-1, 3-dione 15
Thi s was prepared anal ogousl? from

-[1- .3 | -5-yl]-
C-{1-GERUH- S RISV e RTidR g b PRRige | 10 s p
This waé ﬁre[p‘aré&aﬂiblcgboblylzfrqrh 20e(@y(pyridin- 3-y52 phenyl)-1H-benzoimidazol-5-
a suspensi on
yImetH]lPﬁE]) ég%azgglrogguﬁtﬂe(m}aew @91 %ﬁ? (i?n abs. |Oet hanol
(100m ) was added hydrazine hydrate (3.5ml 68. 7mmol ).
C-[1- (Ehz% PiuéFdiegndPﬁ%’ f'ﬂ-bhéﬁﬂl)-@lh-b@ﬁid%ﬂé%l-é 11@%mﬁfm:lmtehen

condl t1ons ove sol'vent was
This W%%ﬁ(ﬂﬂ?r?% apalogeuahydrom (1 r@sﬁadfd@raéyr@m -pi)arReNYN-11H-
benzolidizol-8-yIeriteyRissipldolb-1 \Badiehe We 259 yiefd. db. bt 1430
chr omat ography on silica gel, using a m xture of

di chl or onet hane and net hanol (9:1 25 v/v) as the
C-[1-S-Benidin-2F shexdyl) ot id-dbanizbimidezo/s e gl meitiylemines a white,

This %%@Fé}iég%@%né@!g&a&%g@ﬂ 36[117(}%yr@4‘? 2 %héﬁyn"@l benzoimidazol-5-
ylmethyljg-tso}ndqj@ﬁ @-dpnepne‘w)% yiejd. Mp. 224-229°

H benzoi m dazol -5-yl ] -nmet hyl am ne This was prepared
from?2-T1-(3-(pyridin-3-yl)-phenyl)-1
c-11-F Burdt svbatisvi: iKpRezeier s HhateBaTE ohe i n
This W&S/prapairédd alvblogblgly fiddie.2-A -(3-(pyrazin-2-yl)-phenyl)-1H-benzoimidazol-

SRR I S TR S

from2-[I-(3-(6-fluoro-pyridin-3-yl)-phenyl)-1 H

1-{1-(SFNF R A9 Rher 1 ez bb?gb"‘ﬁ?b%ﬂﬂzf'%m‘f*?é’”ﬁe'n“ ro1
This Iﬂmﬁ@dm@mﬂus!y fpom_2rEt-h %myﬁ%zm@ Wnpiwewal Hibgra:fqémldazol-
5-yl] &ﬁgg—ﬁm&dléﬁ-ﬁ ' 3-a6ne. LE- ESi-HRN/IS'dT{I@H‘lH @h@ww@mh 55 Da. Calc.

oi I yl met hyl ] -i soi ndol'e-1, 3-di one in
3161?@ Efaelcg" %8%’2& 229C,
C (1-(3-Pyrazin-2-yl]-phenyl)-1

-1 TR R PR ppr e AT Slh kil eé:” e
This wasaprﬁnarad aaaloigously feom I%ﬁt%yaq-pyrgbmﬁewmen % -beozoimidazol-
5-yl] é)tﬁ\( Xéo‘?h&olel\i% d%cﬁ?e ﬂa@ﬁﬁ% yi ?9 LC-ESI-HRMS of [M+H]+ shows 315.1604

razin-
Da. Cﬁl%@ﬂ%oﬁ%ygaéz'%ﬁ" @‘&I‘ eHFH'SH am ne This is prepared

anal ogously from
o e RN e
This wa&biepmwmamgﬁuslsrﬁrdm 2-af 1e[3-(Bofl Bir6-plymidlit 3 Bd)-ploksvyl]-1H-
benzoifmidaZYBLy}-ethyl)-isoindole-1,3-dione in 15% yield. LC-ESI-HRMS of [M+H]+
shows 333.1501 Da. Calc. 333.151549 Da, dev. -4.3 ppm.
The maijor product (24%) from this reaction was
1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine

1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine
This is prepared analogously from 2-{1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-
5-yl]-ethyl}-isoindole-1,3-dione.



1-{1-(3-Pyridin-3-yl-phenyl)-1
H benzoi m dazol -5-yl ] -ethyl am ne This was prepared

waembeessus|y from 2-{1-[1-(3-pyridin-3-yl - phengdJ/ER2006/061417
H benzoi m dazol - 5-yl]-ethyl}-isoindole-1,3-dione in
10%vyield. LCESI-HRVS of [K¥H] + shows 315.1604 25
Da. Calc. 315.160971 @a, dev. -1.8 ppm

HNT 3 - (6- Fi uor o- pyyu\di A 3>y )y phenyl ] -1
ehzgi m dazol - 5-yij -4 hy ne}This was prepar ed

anal ogpusly frofgo

2-(1- 3(6-—f—|—trer—ew-pyr|d|n3 -phenyl]-1 H
benzoi azol -5-yl }-ethyl)-isoi W e-1,3-dione in 15%
yi . LG ESI - HRMS of [ M+H] + hows 333. 1501 Da.

Cake,n 333. 151549 Da, dev. - ppm The maj or product

(24/() fromthis reaction wassN
N-[1 -(a}teﬁégfl %? dbg{%#ﬁ)éllpl%é?yohﬁ Jézgf 5’ L )mBihgiEcbtamide
Toa a_us[p_en§[g>n|:q;fr¢-.ﬁ1 -&(B-rﬂnlgzglrz-yhgmngl) 1H benzoimidazol-5-yl]-methylamine

(. 70 @Sﬁh%lmrﬂéiéﬁioréhélﬂan%t(%hﬂm% a%éecT '?a'cétld: §nﬁ{l@rﬁlﬁaf (323'4
ously from?2 %‘F’é r1mdin-

2. 5mrnp éWgB‘f"ﬁPd’&'?bF“rnﬁgy ﬁﬂ'%ﬁ#m@és §98JF'B‘H1%‘] fafg0 min
and tﬁ@f&ﬂc’uaﬂSﬁQtLJ?@WdEFWQQﬁéd)MééWlth&tu@téﬂil‘édﬂe‘oué\lﬁoﬂlunﬁl H

bicartiorii 358 At Yyt Wi 0% ordente Bfdse S el sy utete
and cofhcehtfated 3n vacwr dThe2egriceptrate/ Was purified by column chromatography

on sifGa RISUMIRAA & (i STMGAThGIRang, tnEtner gl Rirhonta
(9:1:0¢ b vany); Thisza fheidepirrd eraduch(G929.r431g)- Mpt‘e% 4ife

addition, stirring was continued for 30 mn and the

B SR e e LSS SRS e

This wag prepared analogaasigrfram (D[fs(3 -foydiidins sl pragrgy)- Htdbenzoimidazol-5-

I B0
yimBPRRIG 1 B6q SURT NG eI GERAT a1 B3 UpH B arc
343.160886 0a, devdikdlppnonet hane, net hanol and ammonia 10
(9:2:0.1 v/v/v). This afforded the desired product
(0.52g, 65%. Md. 156.4C
Examgle 2 (3- pyridi n-2-yl - phenyl )-1
H benzoi m dazol -5-y/ nmet hyl ] -acetam de This was
pr epar ed anal ogously from o R
3= pygdin-2-yl]-phenyl)-1 H beny
amne (0.06g9, 54%. LC
24 Da. Calc. 157943 1¢
Exarrp};e 270 W R N N C PAk

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

phenyl ) - 1H benzoi m dazol - 5- yl et hyl J-i soi ndol e-1, 3-di o
W04 10888t ur e of 2-[1-(3-bronophenyl)-1 PCT/EP2006/061417

H benzi m dazol - 5-yl net hyl ] -i,g0i ndol e-1, 3-dione (1.1

Qg, 2.54mmol), 3- pyrldlnebo?inlc acid (0.47q,

213 BT NP eAI D sy T Beh Saintiv= 0oy ety Rolidole-1,3-dione

This wiag prepandd abalogpbsiyytom 2Hds(3Rbroe)qpiiengt)+ tHiHpehyintiGaiae-5-
ylmetbj?H fso'ﬂdglé‘ﬁ% Qlond {ﬁ’b‘ Q}C’ﬁ%ﬁrotﬁﬁgnél?lgwaroﬁlﬁgﬂ ypter 25 (1

was stirred ogen nnsphere
for 20mn. The resultant m xture was cool ed and

2-{1- ﬁ%ﬁﬂﬁ&n-@?[-‘iﬁeﬂ?%béﬁ?&ﬁﬁ&idﬁ )?ven tyI}TE&anléd’P 8ldione

recipit e residual
This W?SF pmeq,ppalogggﬁlgd‘rqm@n{s Hr@rbramp-ahery -1 H-penzoimidazol-5-yll-

ethyl}tisoindblect 3-dloAd and \BpyritfinéBdaRRGadre T/ EP2006/ 061417 21
2-{1-(3- (6 Fi uoropyridin-3-yl)-phenyl)-1
H benzoi m dazol - 5-yl net hyl ] -i soi ndol e-1, 3-di one This
2-(1-{4ef8-(brfeparceplyradied3egppheyy -1 Hpbaiz[oﬂn(dbzbt-wpétb phigoindole-1,3-
dionet* benzi m dazol e-5- yl methyl]-isoi ndol e-1, 3-di one and
(6f|uor03p(;agidine boronic acid 5 o
This wag prepered apglogauslydram Zotelly(3ybromarehenylir Habenzoimidazol-5-yl]-

ethyl}- |§6lhdbl]e 1 3Qi|8ﬁ@bﬁd %63%?@63)%@&9)%&)% 5&@ ed
anal ogously from 2 [ 1- (3-"br ono- phenyl) -

H benzoi m dazol - 5- yI ]- ethyl}-isoindole-1, 3 di one and
2-{1-[3=(BxPyrithiairb 5+ypphenyl 1ﬁH—benzo:mldazoI-5-yl]-ethyl}-lsomdole 1,3-dione

This ias Bisebred a&?'&'&ﬁ%‘ﬁ&é?ﬁ@r@ ol Epa8y1)-1h-benapingiciazol-5-v1-

ethyl}isvindales1 Brdipoe add &npyrinidindbpronioracid.
2- {1 [1 ( 3- brono- phenyl) 1 H benzoi m dazol -5-yl]-
i soi ndol e-1, 3-di one

2-1-(34Vridior &Y Rpy i HEPBBF @ migasatiyimethy-isoindole-1,3-dione
To a Soliflorl &f 2—}1J?JJUram6L e5ry LtHppRAYimidazole- 5-y|methy|] -isoindole-1,3-

dlone?ﬂl@ @aiﬂ]ﬁppéglp@ghgq%% 'ﬂ%ﬂ; K%()mﬁl(y\rt]éjsoggded E-trlbutyFstannylpyndlne
(0.82M,{2154rh(B) dmab eraptdi iy AinolintHo bietrakisitrighenylphospHine)palladium(0)

(60m®2i59@ }hf' %%h@%rw(rﬁlyxﬁi\%lvgé§§t$ﬁr§d" gt i 3 rﬂ{rgggr? 59%§phere for 3

days. ghenrgiaptiommixiore vaisduuesiched witheadquddusi aromedia @nd eatracted with

he ,@FQEWI
ethyl 58%%%2 |arm da@%r%ﬂfﬂc&zv\b& cfr%cf’cgm ndor e- b 81jZD haé? ng
concqniraied 'rzvq:}lqﬁmcqrweaﬁﬁ 8% @lufﬂttf(rzgah)s'uﬁageéwe@thyl acetate

to afférdtthé Riesirbd prodydt Py Rugi(R4%)( 0. 82, 2. 54nmmol ) and a
catal yti c anmount of

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (60ng) and
2-[1-(BH{PyrazinitydRpheny}- tiHebereoirsidazokb-yanethgttisoindoleed , 3-dione

This \Déé bf@%@g@‘aﬁﬁ%@ﬁ&@ fﬁcgg 32[15 2 r%mngﬁ%ﬁﬁg‘fH' t%fhi(}h?‘ d#'jﬁe-s-
ylmetbylirgamraisée-at%dlomear& dnbuylstanmwinyrazisedri ed over

magnesi um sul phate and 25 concentrated in vacuo. The

T TR AET NI YRR LU
This Wag preparédrnalogoustyyffom Qbﬁn[yll-o:} ~Bromo-phenyl)-1H-benzoimidazol-5-yl]-

ethy s aRPRE Lot amd o5 TBLP e eahPBY NS b omo phenyl) -1

H- benzi m dazol e- 5-
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30 yl nethyl]-isoindol e-1, 3-di one and
2-tributyl stannyl pyrazi ne.
w@2(0sA98Beq 3- (Pyrazin-2-yl)-phenyl)-1 PCT/EP2006/061417
H benzoi m dazol -5-yl]-ethyl ]-isoindol e-1, 3-dione This
was prepared anal ogously fr
[ 1- ( 3- brono- phenyl )-1 H benzoi m dazol -5-yl]-
Exanmlé -i soi ndol e- 1, 3- di one and

2-tri butyl stannyl pyrazi ne. 35 WO 2006/ 108800
PCT/ EP2006/ 061417 22 Exanple 3 O OINHZ \ Nz NEf \
O+HNH NOz / FXNNPX\
(\13 Brom) phe am no) '\gt‘nltro phe et hanone 5
soI uth on of uor()_B-—m‘t_’oacetophenor{ﬁ" (1659,
.- in NI\/P ) was NMRided 3- bronpa ne
(98ml O 9nol ) and triethyl am ne (125.4rr119rm|)
and the reaction mxture was stirred aty808Aor 6
hours and then_ left with stirring at room tenperature
1-[4-(g-Rrpma-ghenylaming) <k aitropfienylsef8adeR was poured into
Toa$cﬂ&hdﬁbﬂl—flﬁbﬁb-Btrﬁtro@éétéplﬁéﬁcﬁrfee(1%@ Dign@&ly RONNH :ﬁ(‘ﬁnl was

acdo AR othPe BT, GBSt Ve e pe 155 35T %@ﬁd the
reactidi ¥hixturé wab- $tBredbat@B0°Q for Brhaurs land-then 1gfhwith stirring at room
temp%rjﬁgﬁg rbgf]lzjag ﬁ ﬂtfﬁé %&?ﬂa}ér %u%; [b?'{)\g Ebﬁhég%@’rcldé fc%%l{at%q and the
precipgtate, M@go‘lltezeq/off apemgshad wish watemaq/d@rthyl effprosgcaessively.
lenWtHﬂ'BuNaﬁdeethe'ﬂé(s%B)p?oddfét (DbbgigAds), THE THE X X X

Am no- 4- ( 3- brono pheny/ am no) - phenyl] et hanone

% Br ono- phenyl am no)-3-nitro- e)’i@et hanone
1-{4-[3 gChlgrozm@ml Zmd);paeeyammi 3-Ritr No8Ad

This \bdﬁ??élﬂﬁé@ Qﬁamgo%@rfﬁtﬂﬁ dl-iﬂl!d?@@ﬁﬁr%%céﬁip‘h@naﬁé‘ ndrB-fHigol-2-yI-
lyst ‘to afford the desired diam ne,
phenyjmite (BB haisd

din the next step wi thout further
purification.

)ﬁ H,, Ni )ﬁ HC(OEt)3 He )ﬁ

NH —

IS <IN s

X
1-[3-Amino-4-(3-bromo-phenylamino)-phenyl]-ethanone
1-[4-(3-Bromo-phenylamino)-3-nitro-phenyl]-ethanone (75g, 0.22mol) was dissolved in
THF (350ml) and hydrogenated by standard procedures using Raney nickel as the
catalyst to afford the desired diamine, which was used in the next step without further
purification.

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

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

This was prepared from 1-[3-amino-4-(3-bromo-phenylamino)-phenyl]-ethanone
(86.5g, 0.28mol) by treatment with triethyl orthoformate in THF in the presence of p-
toluenesulfonic acid as described in Example 1.



1-{3- Am no-4-[3-(5-chloro-thiazol -2-yl)-phenyl am no] -p
henyl ) - et hanone This was prepared anal ogously from

wda 2q04A988eq 5- chl or o-t hi azol 2 yl ) - phenyl am no] - BET/BB2006/061417
ni tro- phenyl } - et hanone. é (3- Brono- phenyl ) -1
H-ben20| rri dazol -5-yl ] -et han Re This was prepared from

R o e e R

This was prdparedbaalogolsly from t1k{S-amares48-(5ichfprodhiazol-2-yl)-

oA, 23 05 T e L0

o 1-{1-[3-(5-Chloro-thpgzol -2-yl)-phenyl]-1

H benzoi m dazol - 5-yl J- et hanone Thi s was prepared
%ﬂusl y from
No- 48w, 5- chl B th>azo| 2-yl)-

p enyl“amno]——pheﬂyl} ethanole. 0 OH / N> NaBH4 N> | b
I b 51{1[3(5 Chloro {azol - 2-yl ) -phenyl]-1

H be dazol -5-ylj-ethan 0o a solution of
1-{ (5 chl or o-t hi azol - 2¢yY) - phenyl ] - 1H benzoi m daz
5 ol -5-yl }-ethanone (6.3g, 17.8mmol) in methanol (75nl)

1-{1-[3e(5-Ghidrmsthiazti By lbphehylf Helber{zviraidagpl-53/8-athanb))  and
Toa é&lﬁ‘tlér?éf“l g?gﬁ (%:Nd%f; &hi 8I-§Sfp Odh%yﬂ“ - %ﬁ%&ﬁﬂ@&i&t&ﬂ? -ethanone

ere e rea

(6.3g m&smlmn@manoéﬁm wvasOaﬁd%mm@ karofydride (94,
23. QnQriﬁbI)%‘hHecHe%éﬁ]ta?ﬂ hﬁktu?é Wa%ts%lrre'af‘ét r@bﬂﬁt’éh?peﬁéﬁfré“?ﬁ a\fitfogen

10 atmodiias or L4y, THCisgclon MR ES 1eS dLed B JPUIIImeS of water

and ektrabled, withy 8tHyl at&iateSIThdRiviGanic dxttad} washwashedbsitlh 6dhe, dried over

magn%ﬁ?é'ﬁe?ﬁeﬁ%"% REGRAT1S0 i \Eowo do \PAVE b esererprustgf- 950
78% dES\lalisMS‘epﬁH\éﬁthah@gs)BéﬁﬁGBBdm Calc. 356.062436 Da, dev. 3
ppm 1-[ 4- ( 3- br ono- phenyl am no) - 3- ni t ro- phenyl ] - et hanone.

20 Exanple 4 0 o NN HCONH2\ \ HetAr-B(OHz >/ N
15 ~ \ HCOOH

1-[1-(3-Bromo-phenyl)-1H-benzoimidazol-5-yl]-ethanol
This was prepared analogously from 1-[4-(3-bromo-phenylamino)-3-nitro-phenyl]-
ethanone.

20 Example 4
o]
; L

N N
S N
HCONH, \> HetAr-B(OH),
N
N
Q HCOOH
Br Q

Br

£ $e
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Br /' \ Br ON NN 6MHC NN/ \ HetAr HetAr WO
2006/ 108800 PCT/ EP2006/ 061417 24
wORqodA98Beq 3- Br ono- phenyl ) -1 PCT/EP2006/061417

H benzoi m dazol - 5-yl ] - et hyl 'h-formam' de A mi xture of

1-[1- (3- brono- phenyl ) - 1H be 0i mi dazol - 5- yl ] - et hanone

(7.59, 23.8mmol), formam de (9.5nm, 23.8mmvl) and

formc acid (22.4nml, 595mmv1) was 5 stirred at 190C
N-{1-f1e(3- Brdmp&enjﬂﬁmdkbbehzrﬂnwdadobﬁql]m&y[je’omﬁmwe The

A mi 3 oci“ﬂeg"‘@sbrrowg |Z|"1um c’%oona SF'Str}) Jo&hgﬁon? (7,50,
23.8mumeb), f@rmmld@éﬁﬂ ami, 23r8mrmlgand doreyic egitt (22t 598mmaglky was
stirredBEN6GC BrUhRhra! ‘Fhéggoleﬁorﬂ r@%@ eréhtééc‘ﬁﬁ’% rddiGue was

concentrate was, el ut hr oug I ca

rendeped alkating Py agidiianpiiatunaiem a%PHaﬁeﬂ'%&a%"@&@Hd extracted
with e@lﬁyﬂm’eﬁaté 9THé Ordani¢ ekiracttwagdfied dvéhmagassiuatisulpRate and

conceﬁr_tliai (? n fzg:u@ Tﬁplﬁgpgeay? ejyvas gleg t"HﬂEﬂQIS]"CT gel with a mixture of
dichlarbmettarnayimethaholmand aquedus! mmonien(8: 8.1 Viv/\g te@fford the desired

[+)
produ%f 2610/["& (3- brono- phenyl ) - 1H benzoi m dazol - 5-yl ] - et hyl }
-formam de (0.2g, O. 65nm3|) in a mxture of

N-(1-Q1-FRLDPKIOES b?ﬂ&m- DheAPA181-BarLdintiderbi-51 I,aeﬁw Ltsriamide

To a splgioal @dﬁ%4@?%8{?2%raﬂisi'%m{’z%frﬁpazpﬁéyﬂ éthyli’ Stmamide
(0.2g,00656mimis!) (rbamixiang of dithethokyathanatveated afd @thdhdl 34mb7:3:2 viviv)

was a2 G BBYARR'3-pPiofi¢h ﬁdv@f@c iR, BftBe AluShSsphine)-
palladium(i Jezhloviden(Sraglyanchsediaecarbdnates(@edy g0 Gomartodrand the resultant
mixtu WhB hevsd tm r)ﬁmlcra%%/r@frﬁad?é(}%m'r 3'm|n Jhe cooled mixture

r omat ogr a esire
was dlutaghyith @ttog acg@tqenésraahﬁvsvlm welart Pryigaexer Tegnesism
sulphB&f artehbslumibhrbffdrabhic Wetk-up fefbtherdBsired product (150mg, 67%).

P e NI SRR T

prepared anal ogously from N-{1-[1-(3-brono-phenyl)-1
- A o B S5 P80 ot ormaict
This was E-paFM/gnatogggslyl\fﬂqu éhb‘lm@-erxgnq-wsnwa -1H=henzoimidazol-5-yl]-

ethyl}%?méﬁﬁﬁég@%meﬁfbx ﬁ Aduﬁ?@-bﬁ* ﬁg‘i fé‘ldﬂﬁ”??% yield. LC-ESI-HRMS of
[M+HT ot BASEB6I0S, Galp. 31y Bo85T Harkiey R 4PAN. vas

prepared anal ogousl y fromN-{1- [1 ( 3- brono- phenyl ) -1
N-(1 -H -}%—&Z o/ Idlnmeir%oxy pyrymllim-S-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethyl)-
formamide
This was prepared analogously from N-{1-[1-(3-bromo-phenyl)-1H-benzoimidazol-5-yl]-
ethyl}-formamide and 2,4-dimethoxypyrimidine-5-boronic acid in 81% yield. LC-ESI-
HRMS of [M+H]+ shows 404.1729 Da. Calc. 404.172265 Da, dev. 1.6 ppm.

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

A solution of N-(1-{1-[3-(2,4-dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethyl)-formamide (0.53g, 1.31mmol) in hydrochloric acid (2.2ml, 6M) was stirred at
60°C for 3 hours. To the cooled solution was added ethyl acetate and aqueous sodium
carbonate to basic reaction. The layers were separated and the organic layer was
dried over magnesium sulphate and concentrated in vacuo. The concentrate was
eluted through silica gel with a mixture of dichloromethane, methanol and aqueous
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30 ethyl }-formam de and
2, 4-di met hoxypyri m di ne-5-boronic acid in 81%yield.

WO DEBISSOHRMS of [ MtH] + shows 404. 1729 Da. Cal BCT/EP2006/061417
404. 172265 Da, dev. 1.6 ppn‘b 1-{1-{3-(2, 4-D nethoxy-p
yrimdin-5-yl)-phen yl -1 H2Benzoi mi dazol -5-ylj-eth

l.anine A sol ution qf : o
ammdigig 0150.1574} s Sordithe dpsisgd PrRdE (179 25HAkF-ES-HRMS of
[M+HH Sleoves BR6 AT0d| D&.-QalE - 336,187 8y Da, dewnb4i pm ( 0. 539,
1.31 mmol) in hydrochloric acid (2.2m, 6M was
stirred at 60C for 3 hours. To the cool ed sol ution

1-{1-[32-Melthodyoyrigin-ZvybtphenylritH-bgueoimydazal iyl -etudaving e

. 1 1 | i -~ _ _

This W8 BiXiaod 3Ralogelsly ftin hLELRLIEZ oiedy E%ﬁ‘}ﬂ?ﬁ@’%ﬂ%“yﬂ tH

benzQipliaEN-Pa EathyH- O EramIiderines 1o iaid: bt WHERME of i aHT+ shows
345.1788 @y ICAL! 3451 9€536\Dahdav. 6 Atppne. of di chl oro net hane,
met hanol and aqueous WO 2006/ 108800 PCT/ EP2006/ 061417

25 ammonia (9:1:0.1 v/v/v) to afford the desired
1-{1-[B+(BefcladrocPyridin:3-Apphenylf=1 HbendelBidazol-5yWHéthykhine

. 7 ’ /vBd Opm A
s € R A 10 BBt i 2 oneny
benzaimidazobdnilatwl)-forypamida.hy| amine 5 This was prepared
anal ogously from
N-(1-{1-[3-(2-methoxy-pyridin-3-yl)-phenyl]-1 H

Exa"m!éi"oi ni dazol -5-yl }-ethyl )-formani de in 31% yi el d.
LC-ESI - HRVS of [ MtH] + shows 345.1733 Da. Calc.
345.171536 Da, dev.NB,1 ppm

i din-3-yl)-phen yl]-1

et hylam ne 10 This is prepared

N
{1-[3-(2-f|uoro-py/i n-3-yl)-phenyl]-1 H be nzo
jdazol-S-yI}-eth? -fo rma mi de. Exanple 5
NO2 NO2 S02C12 S 15 C  5eICh/ or o- 2- (3-nitro-phenyl)

_t hi e T j | ut i f

5'0’7’9;-;322?@?'{’&%'!’8’@%@1& '%%ﬁi@aigl : I(gg gg, 89.7mmol) in a

To a stiredis@lution of BH(3mitre-preyiFtiiazolar(d8 Hgh BarsomoDNeF a mixture of
chordIRiTH1S0RA g CAMCROGSENE Lokl e B gty chioride
(28.2mh 359mpl gAler theraddition, the resultapt mixtunewag sired at reflux for 3

hoursﬁhb:dg@]éf@i)ﬁgfgc\ﬁa% ﬁ@hf&gﬁ;ﬂ@ hgtﬂagk&ﬁfg:eﬂ r;gé&u{:rg la?_@lothe residue
. S| S | U S u .
was RarfisnERoQSpen Zayedu calauim chlaside RN Gy agetgls, The organic
layer was wastieedwith Bqueoussodiusocarbonaie; daedtoeer d'raigaésmlmsulphate
and o ABBEIRA' 1B nBER 8 leadBing YRRERGRRAUIE A EIRFPNonve
/Il ~N Ste S
NO

2 NH,
©\( n T ©\(
N _— N
= =
S\/g S\/g

Cl Cl
3-Thiazol-2-yl-phenylamine
To a solution of 5-chloro-2-(3-nitro-phenyl)-thiazole (20.0g, 69.6mmol) in THF (260ml)
was added hydrazine monohydrate (13.5ml, 278mmol) and Raney nickel (2g). The
resultant mixture was stirred at ambient conditions for 1 hour and then filtered through
celite. The filtrate was evaporated to dryness and the filtrate was partitioned between
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25 d d 3-Thiazol-2-yl-pheny/am ne To a solution of
5-chl oro-2-(3-nitro-phenyl)-thiazole (20.0g, 69.6mol)

WO e00dHB80R60n1) was added hydrazi ne nonohydr aR@&I/EP2006/061417
(13.5m, 278mmmp1) and Raney_ni ckel (2g). The
resultant m xture was sti rr@g at anbi ent conditi ons

d th filt dth 3 | it
ethyl pfttafe. A58 aliiokh Bupens SO HiBaTale ThR OgaTic ek was dried
over saliunpagulptiate aad dnmt:eatfate‘ﬂmzmﬁblﬂ&@ @6ncentrate was eluted through

silica 5@6\/%%% él%]oﬁjezh%?a%efétgﬁg%%lﬁg? ?vﬂ%&?é#&r@ttﬁg ’deswed
us sodi um car nic layer was
PFOdL@t'éTO 6@d720).sul phat e and concentrated in vacuo. The
concentrate was eluted through silica gel with a
] re of ethyl acetate and ligroin (1:3 v/v) to
Exa"ﬁ'é:?ud the desired product (10.6g, 72% . 5 Exanple 6
RLRLRL\\ / NNRXRN\NHNRNRI NNR2 R2 R2
R1General procedure: 10 T a solution of theRanmine in

drﬂus DVF (10-Rr8qi . of yam ne)?3wa daed 1n1
N @ ?nts of trletH"I a

ar\ylSeqlvaI '.
opri at 3l kyIHitl 0 . The re&sul
mxture was—StiTred™at room temeratdre until conp
tign of the starting ng \al (TLC or LG
was diluted with f bol unes of wate
aCted with ethyl acetare:
chr ot ogr aphi ¢ work-up of t{Ré 15 concentrated &% ract
Genefdlfppb&slreéhe desired products. By this procedure, the

Toa %ﬂp{lm F t%e(ajn ulﬂ% r%sp[éﬁ@%(ﬁ)%qm pr. g of amine) was added 1.1

equivaldatnairistdanine apt res bqh?vawntslef therapptOpriate alkylation agent.
The rE T Ryt laibiinsd dodo el DHEERARER, E6HUigdion o
the startjng- matasial ('EILQOBLQ MSHehpe mizture baszdiiutediwitb ifour volumes of
water%r)ﬂlé)fﬂ:%&{ tét@déﬁweﬁrqr?at?graphlc work-up of the

Concerni@é?fiexiﬁafét qd@$ F%JH’E’&’HPW@ 25 LG ESI - HRVB of
[ MtH] + shows 405 2069 Da. Calc. 405.207921 Da, dev.

By thls?précétﬁme thY8 116l RREoMpdundsiwérd ;I%Pkafad? 3-yl

Methy- _[?{%-(;gyndw -S/Z-f) egyg-laﬁ;wm dgzol— Imethyl]-arI‘nrn%m

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

Dlmem%h-ky%cﬁm#-hf-;%e%yl) 1 M—be‘:?)gg%ldgz&%-bﬁneztgyﬁ] a(rjna}r%g -

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

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

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

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

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

and

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



and D nethyl-[1 -(3-thiazol-2-yl-phenyl)-1
H benzoi m dazol -5-yl nethyl]-am ne LC- ESI - HRMS of
w(Q Msbfiessshows 335. 1313 Da. Cal c. 335. 133042 DaPCTER2006/061417
-5.2 ppm Prepared from
C [ 1- ( 3- Thi azol - 2-yI - phenyl ¥/ 1H benzoi ni dazol -5-yI ] - e

ey 52 oA T SR o SHRg, 2
Mp 224 i (asctheinyadradhiéridd)met hyl ] - ami ne.  Mp 224C (as the
and hydrochloride) and

Di et hyl -{ éS t hi azol - 2-yl - phenyl ) -
Dlethylrlﬂe(ﬁztbia@& Mrphenyl)+tét- hqmqo:mdai@l-5allmgthmsarmr(eas t he

| -{1-(3-thiazol -2-yl-phenyl)-1
Mp. 1?3??3?%?% Ggfrgcbl%ﬁa% thyl]-amine LC ESI-HRMVB of

[ MtH] + shows 397. 1492 Da. Calc. 397.148692 Da, dev.
Benz}l-[3- (BﬁMazoﬂB I-bBenyl)- 1H-benzo:mldazol-5-ylmethyl]-amme

LC- E%HW%ﬁfi 3t SR az%bﬁé@z %ﬁe{%@@ﬁﬁﬁ@ﬁ?%@ Fppm.
and N> Pyridi ne- borane ~ Ncomplex N/ NN N 15
VEL T Y ] -
O RN B B S P g
Mp. 126f@t i on of
1-[1-(3-pyridin-3-yl-phenyl)-1H benzoi m dazol -5-yl ] -et
hangne 0- rmethyl -oxi ne (prepared as described in WO
Exa"!ﬁ?%glgl) (0.88g, 2.57mmol) in dichloronethane (1
On ) was added pyridi ne-borane conpl ex (0.87m,
|8.57nnnl) and 20 gl acial acetic acid (2.5n),
_ocsuccessively. The resultam solution was stirred at
[ [ psphere for 4 days.
added to the cool ed

| reflux in a nitrogen a
ARy O hIorlc acid (5nmt, MR al
n andPYS!Q"iel’OP'PWg was ' ed for 30 nin and the
Pegur ant  mi RPEIPe ~concentriated in vacuo. The

an et hyl acetate and
gani ¢ | ayer was

[ edoVver sodi um sul phate and el uted through

a gel with a mxture @ hyl acetate and

panol (9:1 v/v). This atfgrded 27ng of the desired

O-Me?i;ﬂ-%?‘; -[1 -% -p}l;ﬁclﬂhlf'}\//}-spﬁefmll)w bJrenSéIchlC;n\A%a%'F 5-y6—ethy?f hydroxylamine
To a solution of 1-[1-(3-pyridin-3-yl-phenyl)-1 H-benzoimidazol-5-yl]-ethanone O-
methyl-oxime (prepared as described in WO 96/33191) (0.88g, 2.57mmol) in
dichloromethane (10ml) was added pyridine-borane complex (0.87ml, 8.57mmol) and
glacial acetic acid (2.5ml), successively. The resultant solution was stirred at reflux in a
nitrogen atmosphere for 4 days. Hydrochloric acid (5ml, 1M) was added to the cooled
solution and stirring was continued for 30 min and the resultant mixture was
concentrated in vacuo. The concentrate was partitioned between ethyl acetate and
aqueous sodium bicarbonate. The organic layer was dried over sodium sulphate and
eluted through silica gel with a mixture of ethyl acetate and methanol (9:1 v/v). This
afforded 27mg of the desired product. LC-ESI-HRMS of [M+H]+ shows 345.1717 Da.
Calc. 345.171536 Da, dev. 0.5 ppm.
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Cal c. 345.171536 Da, dev. 0.5 ppm WO 2006/108800
PCT/ EP2006/ 061417 28 Exanple 8 O NHN z >N NNH
WO 200610880 N N N-{1-{3-(Thiazol - 2-yl) - phenyl PETVEP2006/061417

H benzoi m dazol - 5-y/ net hyl )-Eormam’ de 5 A solution of

C-[ 1- (3-t hi azol - 2-yI - phenyl ¥81

H-benzoi m dazol -5-yl]-nmethylamne (1.4g, 4.57mmol) in
Example B ¢ acid (20m) was stirred at reflux for 3 hours.

The m xture was evapora%ed in vacuo and the residue

vas partitioned between gthyl acetate and saturated,
HN" ay s\sodi um car bonat eHre_ergamic | ayer was dried
esi um sul phate ahd ntr at ed under

reduced pr essur,e.-[he resi due puiri fi ed by 10

col um #« ornal_agLaB;;;on silica gel Jusing a m xture of

di chl o pt hane and net hanol  (9: 1 as the el uent

33%) . LC ESI - HRVB

335. 096657 Da, dev.

fford the desired product O0.5g
#H] + shows 335.095 Da. Calles
pm Exanple 9 15 3 2 N N /N /N /N_ YS
YSYS C C C

N-{1-[8-(Thigzpl-25ylephenyd]-1 Hrbengoimidarpl-piyémeglhy formamide
A soSHRGE TSR L I R ot ShaBSRS (1.4,

2yl
4.57mngl in rmigasiel (28m)) was stifgd ot r%yfﬁm‘é,r 3:hqgioemiNg mixuge was

evapd?at@dlmlﬁlagﬂ?)éﬂfdothé residueead périfioned Betden 8189 acetare and
ool e

¢ 2tOc %OCang " i | dri .
saturgied, JIUSoHs LAYD SrHoRAtan e oraie Iaysr AP driedgyRrnagnesium
sulphatedant coieeniigidéa spder rdduaed geegsiré5THhe Besidusias pueified by

, : —— : 4
cotunif eGSR of ik P8 S i iry SF BBt B metnanol
(9:1 \hasithgtaluent taeéfosd the desiead preduak0.6gr(38%0. bayisSI-RMS of
[M+HFOSh&Hs BBB 095D 4ESale0835 006652 thd, eva9 pphfl the

concentrate was partitioned between ethyl acetate and
saturated, aqueous sodi um

Example 9

OH NH,

*@:»

S os NS o s

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

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

Ny
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25 carbonate. The organic extract was dried over

magnesi um sul phate, concentrated under reduced
wpem@ssesseo and el uted through silica gel wth aP@i/RP2D&061417

of dichloro- nethane, net haﬁgl and aqueous ammoni a

(9:1:0.1 v/v/v) to afford t desired product WO

(0755 0} 008 A PRORRIGSLILT - 25 K00 o0 19 17645 D, v,

1.6 p@b5. 07842 Da, dev. 1.6 ppm Exanple 10 5 Sone of the

am nes described in the Exanpl es above, exist as

racem c m xtures. The specific enantioners can be
Exampled® ed by the general procedure below, starting from

the commercially available (R - and

: 1- phenyl eth Iam nes. NH NHAC NHAC F z~ FGs NHAC

Som mzmemﬁmc bagop thedamplesiabove, exigl as ragemi¢ mixtuges. The
specific eaéntiorher$ dan’be Ig)cmﬁarémb&ythé geheral procedure below, starting from

the CCHEé\ey‘F'QF \?é)%%ﬂ% et@tn%c@mé]nﬂ I%bygeﬂﬁnﬁ(%?trat ed with

nitric acid. The resultant product is reacted with the
NHani on of the MWpropriate fornylhNdted 3-substituted

ankl i ne to af ] nitroanili kChNO,N turn is
ogenat’ed an ng- cl0oséd. 15 hi s procedure the
oFT owi ng conpounds ~ar e prepared: F

(R) -Benzyl - {1-(1- (3-pyridin-3-yl -phenyl)-1H benzoi m da
zol -5-yl]-ethyl]-am ne and (S) Benzyl {1-]1- (3

NHAerI di n-3-y/ NHAC
phen I)-IH-ben 0] da,ml-S yl Nam ne.
nzoi m dazol - thyI am ne
[1_(‘3'Pyra2| n 2 - phenyl ) - 1
H- b i m dazol - thyI am ne.
(R) 1-(3- Pyrldln- | - phenyl) - 1 "

oi mi dazol - 5-%/1] et hyl am ne ancf(
The qbrﬁ%algyzélﬂrr%(ﬁ ggﬁgpb@pﬂpﬁylﬁ ;Eﬂﬂxé )$ Brotected by acetylation with acetic

anhydride-and nitraged mthwtng;qu) her re@uham,g;pyiugmg mgagted with the anion
of the"ésﬁfﬁaﬁﬁét@fgﬁﬁgbte% 3lsUbSiitOM Pamilice &Félfford a nltroanlllne which in turn

zi no- pyridin-3-yl)-phenyl]-
is hy‘ﬁpé%ﬂﬁﬁéﬁ ﬁi‘gdﬂﬂ'c 18564 - et hyi ani ne.
By thué@roded&e{tﬁe fcﬂron@ b@rrip)bbhds argpparedenyl | - 1

azo

(R)-Be e oS R e b RS P - ety e Ane
(S)-Benzyd{141:(BypyedimyB-avphenyl)-1H-benzoimidazol-5-yl]-ethyl}-amine.
(R)-1-[1-(3-Pyrazin-2-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine and
(S)-1-[1-(3-Pyrazin-2-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine.
(R)-1-[1-(3-Pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine and
(S)-1-[1-(3-Pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine.
(R)-1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyi]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine.
(R)-1-{1-[3-(6-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(6-Fluoro-pyridin-3-yl)-phenyi]-1H-benzoimidazol-5-yl}-ethylamine.
(R)-1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine and
(S)-1-[1-(3-Pyrimidin-5-yl-phenyl)-1H-benzoimidazol-5-yl]-ethylamine.
(R)-1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine and
(S)-1-{1-[3-(5-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine.
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(R-1-{1-(3-Pyrimdin-5-y/
phenyl ) - 1H benzoi m dazol -5-yl ] - et hyl am ne and
W@ B)06/108800 ( 3- Pyri m di n-5-yl - phenyl )-1 PCT/EP2006/061417
H benzoi m dazol - 5-yl ] - et hyl 3B1
(R-1-{1-{3-(5-Chloro-thiaz 2y|) phenyl ] - 1H benzoi m
h

(R)-N @135 3 %gé DU T BT H-benzaimidazof-5yi-ethy)-formamide

and H benzoi m dazol -5-yl)-ethyl am ne. WO 2006/ 108800

(S)-N-@-r 1< 2@%@8%6%@'%?38’6% 8hen¥I |”ﬁ’-' o1 %’m'dr?ZOI'Pl]yl}l?—{-hglé formamlde
(R)- Nr(ﬂr{da[é’dIZ-Me#?quMWf)-3f}{M*mnxﬂe1H-cimﬂZOlmldaZO -5-yl}-ethyl)-
formaﬁ% o Mngl- {1- [ 3- (2- Fl uoro- pyr| di n- 3- yI) phenyl]-1

d I - f
(S)-NiliyLIndocle-Nebresy e Rk oAb AT LSty -pthyi)-
formarhigenzoi m dazol -5-yi)-ethyl) 5 formam de and

(RI-Ne (T4 BBRIosy oy MRy s pbehebimiaazol-5-y)-othyi)-

forma@mielanﬁl {1-[3-(2,

(S)-NA1E 1!;(5- UVirB¥HoR) H yfm%g:ﬁ :?-%/B tb?’%?’ﬂm t:benzoimjdazol-5-yij-ethyi)-

fOFma('EVel\l-(l{l{S(Z - Di met hoxy- pyri m di n-5-yl)-phenyl]-
(R)-1 lrlr[ 221\%1%5? hdiﬁ-w ) ,ﬂfelhngrH-behf@‘rm:&&zo/-s-y/}-ethylamme and

(S)-1 gg{}q}:%}% yr"\l@ S,Z?-yg éﬁ%ﬂy ,#ﬁéé;&np dazoy 5-yl}1 -ethylamine

(R)-1 -({ $)[3 X241Dimethoxppyhimiidinisryl)-phenil]-y H-bereoiyidazdl-5-yl}-ethylamine
and H benzoi m dazol - 5-yi)-ethylamne. (R)-1-{1-{3-(2,

4- Di met hoxy- pyrim di n-5-yl)-phenyl]-1
(S)-1+f1 4§22 g Rimithoky-pyinjdiednyl)-phreng]-1sbenadimidazol-5-yl}-ethylamine.
(R)-1 -({ )13- S(Ziﬁuélé J‘f’f 3/}755%1HWérf?oﬁhf&”a?oNb—M}@ﬁﬂ%H:neland

(S)- 1{ h)(3~(2ﬁuqrg =Rypickn- é‘dfl smilla1 -bengpimigazelyd-yi-ethylamine.
H benzoi m dazol -5-ylj - et hyl am ne and
(S)-1-{1-[3-(2-Fluoropyridin-3-yl)-phenyl]-1H benzoi m
dazol -5-yi)-ethylam ne. 20 TEST METHODS Test nethod
1 In vitro inhibition TESBMETHODS azepam ( 3H FNM
bi ndi ng 25 The GABA recognition site and the
benzodi azepi ne nodul atory unit can selectively be

Test mgthoddd with 3H-flunitrazepam Tissue Preparation

3 3 L s ot herw se
In v:tP6 ijﬂf:lbﬁid of I"Nfﬁjrrﬁﬁ-ﬁﬁ@l?t 7 A Fwoﬁh% os otherwise
%@%ﬁ r@@grgh%%gﬂqj dhg begzodiazepine madylatgryynit can

selectT\FéI)%bb'%béllé@ withPHMdnitrakbpdfi.ng an U tra- Tur rax
honogeni ser. The suspension is centrifuged at 27,000

x g for 15 mn and the pellet is washed three tines
TissueiRrbpanatibar (centrifuged at 27,000 x g for 10 mn).

aﬁ Juelg gﬁdér;ﬂ@r{n%e% %%;raggrqri&%sd}ﬁ %ﬂsg‘uhcgéatgﬂf{:gfebral cortex

from rmglﬁ)\aéstghmigéh&rgowﬁs bamogeaised for 5-10 sec in 20 ml Tris-HCI (30
mM, pH 7.4) using an Ultra-Turrax homogeniser. The suspension is centrifuged at

27,000 x g for 15 min and the pellet is washed three times with buffer (centrifuged at
27,000 x g for 10 min). The washed pellet is homogenized in 20 ml of buffer and
incubated on a water bath (37°C) for 30 min to remove endogenous GABA and then
centrifuged for 10 min at 27,000 x g. The pellet is then homogenized in buffer and cen-
trifuged for 10 min at 27,000 x g. The final pellet is resuspended in 30 ml buffer and the
preparation is frozen and stored at -20°C.
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t hen honogeni zed in buffer and cen- trifuged for 10
WOr06/ae88@17, 000 x g. The final pellet is resuspeCEP20061061417

30 Ml buffer and the preparation is frozen and stored

at -20C. WO 2006/ 108800 PCTPEP2006/ 061417 31 Assay

Assaz%he menbrane preparation is thawed and centrifuged at

Cfor 10 mn at 27,000
wbreReppraionivinawed and capkituged ol 3G ain at 27,000
g. THetpetlet ’Eunaﬁtedwmc@wnhw miB0 nMIEris-Eitrats) pHY. 1J4Qsmg an Ultra-

Turraﬁho»ﬂqgga%%ei(r rg}_{u ?lf s ﬁ%l i Lé?ﬁg esu‘f.lo%eﬁ Iperfleltsls

resuspendédin 50 TWJG'DS-CIHG’@ pl-h?—':n (668 anlif muffenipedigraf cxiginaldissue), and

then L’ﬂ(—:‘loqfé?Bﬁo‘?rﬁr%Qﬁ%ﬂ A\ﬁ héﬂ‘_ég}\lyf ﬁ‘i‘l%?tq? bfe gédéd % 2587 bf test

solutien aad @S ¥ af ShiyFNM (x1erd\/laﬁa|ahq¢@@9mret¢prf)omlw angl incatbated for 40
min abere smsﬁisbb@melbrm. ARG id Setdfrhficd iy %rr&egbﬁﬂﬁzmmanhéﬂ

concdfifiation] Afies iaihanon the SBnles, B gl b pulot prrogls buffer and
pouredadirestly dinte tWhatrmant @ FXO glass fibcé filferg! weder fsubtien Bind iransediately

washtd it 3 ﬁﬁ*%%ﬁ’?%?“#ﬁ%ﬁh%'@é of BRI, B g tereds
determineddys corverdional liduid gcinlillatiomveouritingaSpecifiaibinding is total binding

: Wa] [ unting. Specific binding is total
mmu%ﬁ%@{shbhﬂ%bﬂtﬂg on-specific binding. 15 Results 25-75%
Resu. hi bi ti on of specific binding nust be obtained,

fore calculation of an [|1C50 The test val ue vviII be
8576 inhibittsn of specitio binding suisbbe Eptgined, heiere ealculation of an
ICso. subst ance which i nhi bi ts the specific binding of
3H FNM by 50% . 20 1 1C50 = (applied test substance
the mtV@ﬁq Wil be\given as 1Cso (thg comﬁ@mféatm (M)9fdbe ftest substance

whlchhhHFHithQhé spé@ﬂébMdu@gsaﬁ%Fm% 50%).s the specific
binding in the test assay. 25 {The cal cul ati ons assune

normal mass-action kinetics). Test results frgmthese

expelGspenfapplied tesh substaace abncemipationgd pMyfx t ?e—
'1) Test
Cx

i nvention are shown in Table 1 bel ow. 30 Tabfe
conpound In vitro binding

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

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

Table 1
Test compound In vitro binding
ICs0 (uM)
C-[1-(3-Thiazol-2-yl-phenyl)-1H- 0.011
benzoimidazol-5-yl]-methylamine.
N-[1-(3-Thiazol-2-yl-phenyl)-1H- 0.024
benzoimidazol-5-ylmethyl]-acetamide.
N-{1-[3-(Thiazol-2-yl)-phenyl]-1H- 0.0048
benzoimidazol-5-ylmethyl}-formamide
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IC50 M C-[1-(3-Thiazol -2-yl -phenyl)-1 H 0.011
benzoi m dazol -5- |]-nmeth /am ne.

wOR(obA¢sBOThi azol - 2-yl - phenyl ) -1H 0. 024 PCT/EP2006/061417
benzoi m dazol -5- Ineth | -a Et am de.
N-fl-[3-(Thiazol -2-yl )-phen?‘ ]-1H 0.0048

CLAIN&zoi mi dazol -5 Imeth | -fornmam de WO 2006/ 108800

PCT/ EP2006/ 061417 32 CLAIMS 1. A conpound of general
formula (1) R RNNI \> RoN b-"Rd5 (l) or an

Acopmprundefrgaeraldprmadl@ % its i soners or any mixture

of its isoners, or a_pharmaceutically acceptable salt
t hereof, wherein 10 , W"and R i ndependent of each
ot her represent dr al kyl,, cycl oal kyl,

cycl oal kyl akyl , al S I\ hydr oxy, al koxy,

al koxyal kyl, aryl al kyl , >a|ky|carbony| or

al koxyal kyl car bonyl? Rd Nts a heteroaryl group;
15 which heteroaryl group is opt\ionally substituted
with one or nore substituents gnogpendently sel ected
fromthe group consisting of: ‘, hydroxy, R R'N,
R R'N-al kyl, cyano, nitro, tri mR hyl ,
trifluoronethoxy, hydrazine, alkoxy, cycdboal koxy,

8t &1/ N-o%i6 tRérdeY, or aryyeTiRassmerd byvany AHiXARY bf it4RBmers,

al k |, 20 wherein nd R independent of each
BiﬂéﬂgHPQCWtﬁaﬁééﬁ(’%ﬁ’ ab% Wﬁheﬁ‘?o%he compound of claim
wherdier ei n Ra represents hydrogen, al kyl or arylalkyl.
25 3. The conpound of clainms 1 or 2, wherein Rb

.hyd | kvl | k Lkyl ., f I
BT RG0S nRiAnoent ofredh g fkresprCiBaed oy GyGigatio,
tydoallylaky| alkBoyl; alkyaygle hydroxy dalkgxyy atkoxaiakyl, .arylalkyh formyl,
.cl ai 1-4, wh in Rd
AR BE RO P BBRY: 0 o' ol ected Trom |

thiazolyl, pyridyl, pyrimdyl and pyrazinyl;
RY represents a heteroaryl group;

which heteroaryl 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, hydrazino, alkoxy, cycloalkoxy, alkyl, cycloalkyl,
cycloalkylalkyl, alkenyl, and alkynyl;
wherein R’ and R” independent of each other are hydrogen or
alkyl.

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

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

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

The compound of any one of claims 1-4, wherein R® represents a heteroaryl
group selected from thiazolyl, pyridyl, pyrimidyl and pyrazinyl;
which heteroaryl group is optionally substituted with one or more
substituents independently selected from the group consisting of:
halo, hydrazino and alkoxy.
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6.

whi ch heteroaryl group is optionally substituted wth
one or nore substituents independently selected from
W bweessup consi sting of: hal o, hydrazi no andPi/EP2096/061417
WO 2006/ 108800 PCT/ EP2006/ 03%417 33 6. The conpound
of claiml1, which is C[1-(8YThiazol-2-yl-phenyl)-1
H benzoi m dazol 5- nmet hyl am ne;
the compoppd ioficlairg- %wfpmam )-1
&EB(B Hk@iaé'-?i Rer -1 HESdhtbRAidags!- £§-yl] methylamlne

e(ﬁz'%Y'lfﬁﬁ ﬂrpf@r&%ﬁ"?n?gﬁwé?%glg% -me]fhylamlne

C-[1 1(3¢[B-F |tgro-pyridia-3yy(]-phéryl)- H-Benzoimidazol-5-yl]-methylamine;

@Iﬁ%@z[?ygyﬁg%& E;g{e\yﬁplb-bﬁ-hg?‘f&%i8§20l-5-yl]-methylamine;

B-[0 e(@3zdyrarita2-yl-pBenyl)-1 Hebendcimidazpol-5-yl]-methylamine;

Jr‘[li 33-(155”53’ (F}-G‘Z-glnprgeryl ﬂtleL@ﬁFb andazoI -5-yl]-ethylamine;

1i -13-(I?yrpin-3tul-,phgnyl|) 1§h§ﬁ9;g|mdazol 5-yl]-ethylamine;
B%GiFfFﬂJ&%ZWrrcﬁ'l-BL ) Qhé‘rY}HPﬂTHft%nzbﬂmdazol -5-yl}-ethylamine;

Irlr{b

I—F{&gﬁ éé I-ﬁﬂqul |58rp§r|§i/r}é )FR/h%{ﬁﬁ ]LQR bfn%)![mgiazol -5-yl}-ethylamine;

1 {[3—(362yﬂmld mzs-nybppemymn H-endoimjdazolblyl]dethylamine;
Ee@;z'gﬁ pﬁeré)l 1ﬁt4§ﬂzgﬁllﬁ§zol 5-yImethyl]-acetamide;
e(ﬁzlayr u-gzyji-pr@nyl)}ﬂ-éelblenglmld@zol 5-ylmethyl]-acetamide;

N(%lgt[% F|ﬁ§0 pgrd‘h 32?| G }ng 1H-benzoimidazol-5-yl}-ethyl)-

20| et am de;
fQrmami ePyrl di n- 2- yI phenyl ) -1
N- Z[3- M@zmi idire8 h@%&ﬁﬂﬂlb&m ifdidazol-5-yl}-ethyl
&{(? emi[g x?ﬁ%y:ro pytyl’r’dl n yl) phegyl ]- azo Yi-ethyl):
& dazol 5-yl }-ethyl)- formam de;
N-((1 1{1{-[3-([234 DBnbﬂtdxgmyrmld|nel5-ryl)-?phdnM]f)H-dabgahkemnldazol-5-yl}-ethyl)-

qém dazol -5-yl }-ethyl)- formam de;
'é (2, 4- D met hoxy-pyri m di n-5-yl)-phenyl

M&Wua@tbpxwpyrm@n*@vl -pheoyli-d Hre@nzpimidazol- -yl}
é femhide( 2, 4- D met hoxy- pyri m di n-5-yl) - phenyl ] -1

11{2?5'3310@?‘%33?;[0@{39“'%') rxgynyﬁﬂﬂ-gﬁg@mﬁ&azol -5-yl}-ethylamine;

H'l-{hM{BJ(QJ«Ffm@#@Zm)rrcﬁn-BL)}I)uphéryylpmemanzoiknrd{aZol -5-yl}-ethylamine;

Megf@ﬂiﬁﬁq YL gf) gé{'l ah? )é ﬁb\)‘%% Eﬁ(\lciagél -5-ylmethyl]-amine;

Pivetpyl-[1-(3-gynidini3dyl-piesnyl)- Hdenizdintidazol-5-yImethyl]-amine;

Bbﬁg*lﬁ@'[ﬁ”(?%@h r5359| Bﬁbgy glwgéﬁfq. idazol-5-yl]-ethyl}-amine;
nlb%ﬁy%{'] 1d(;32@yr1 n Fyterhey])= ‘ﬁﬂ-,b@@zmmldazol -5-yl]-ethyl}-amine;
Miwl[ﬂ(g-‘ﬂ[\lézél% libhé‘rh)ﬂ) ?PH%eriﬂéﬁﬁhda)zo%-ylmethyl]-amlne

g’ﬁ%ﬂ?ﬁ'&']n‘%éiﬁralzo(l Bﬂﬁhea\yﬁyﬁ-l )Ppngﬂlghgﬁolf-ylmethyl]-amme

Hyb{ri=(3-thidzal<2-ylSplyeriyi et }Habe}rrzanmdazol 5-y|methy|]-am|ne

A PO g Smotyamin

Benzyl+{9+(3ftma(zel—2+yi alaemyl)ﬂyl-b@nmmldngl 5-ylmethy|]-amlne

NWE_‘I}:’% |o<];1?o 'ﬂﬂ”ehw:oﬂl-é-%@r?&mldazol 5-yimethyl]-amine;
Q_M@ ‘bﬂz@ py;nq,lprﬁgylhg,l'pqnyé)ﬁ iHdenzoimidazol-5-yl]-ethyl}-
g@bhybn{.ﬁe(s t hi azol - 2-yl - phenyl ) -1

e{ﬁe@r@rlgz? ? yh p?g?ﬁyﬁ%w%emﬂv%zq -5-ylmethyl}-formamide;
H{ b4 8+ 5+ChldrezthiaZzol-2-yipphghyl}-dHienzoimidazol-5-yl}-ethylamine;
or an N-oxide thereof, any of its isomers or any mixture of its isomers,
or a pharmaceutically acceptable salt thereof.
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11.

Di benzyl -[ 1- (3-thi azol - 2-yl - phenyl ) -1
H benzoi m dazol - 5-yl net hyl ] -am ne; 35

w@deto8gbe N- { 1- [ 1- ( 3- pyri di n-3-yl - phenyl )-1  PCT/EP2006/061417

H benzoi m dazol - 5-yl ] - et hyl %i hydr oxyl am ne;
N-{1-[3-(thiazol - 2-yl)-phenyf] -1
H benzoi m dazol - 5-yl net hyl } -f or rmm' de;

1-{1-[3-(5-Chl oro-thiazol -2-yl)-phenyl]-1

A-pghannaceuticet corfpogitione tomipsisinges thevapeuticsitipeffdetive amount of a

wr?\heﬁﬁd of"gx_\é%e'c}f%ﬁlﬁ\grﬁeésoroén ﬁlnéf |Hb )ﬂ&%@g %fng cffsfts isomers or

har maceut 1 cal acce
ane mixitire Pt @omersm phalmmﬂ@aﬂw ecmntabt%a?t thareof, together

PhA a‘F?é‘a%’t'bhé%ha‘Frﬂ 8t dllZ%ccéB!QBTé r'ﬁ%r Gxcipient or diluent.

therapeutically effective anmount o ‘conmpound of any
one of clains 1-6, or an N oxide thereof any of its

Uso o trse @Iﬁemi@:ﬁ]/cmnbbum ob biniy (0% clHMEES-6, 004an N-omde thereof, any of
har maceut i cal 8,¥~|§€1 g?t bl e salt thereo

PR Y2 c'&ameL 91y a‘&aémagﬁf’ﬂ &r?‘?“éﬁptab'e salt
tbxeneqﬂ iantthenmahdfamtmte ofda magkicamhemthe chem cal conpound
of any of clains 1-6, or an N-oxi de thereof, any of
its isomers or anly_m'xture of its isoners, or a
Pheusa@sgeordiag tg clain Spfemhe manufacture pkapharmaceuical

Fﬁéﬂf‘rﬁé&tﬁbﬁl étfmﬁoé’lﬁ‘&d Fcﬁf"fﬁé”trea@rﬂeﬁt p?—é\iériﬁ%ﬁ cﬁ“ia‘ﬁ@f/i‘éhaﬁ of a

8 f act t

i anaonn tisolor ohs SEnBna o 4 ey BIkidbRg 3 Puntan, which
gisessetdisorder oabdfmdm@m isDn’espbnav? d% mrbatﬁrn @f tde\ﬁ)l_\ﬂﬁk receptor

condi tion i ncl udi ng a human ic
g‘?@@?&‘énqh‘% g%pﬁ%lrnejyg@%tg%n is regpon5| ve to
nodul ati on of the GABAA receptor 15 conplex in the
gﬁ@kﬁélac%iﬁdfﬁ’%&) Slhith h%?eln & d%%%s@cﬁgbfﬁé?%rtcenﬁitléh%

easé

er or
ﬁWﬁM@‘S@F@&m d'ﬁafd% withs@yr withoutiageraphahia rraaraphobia

Wﬁﬁb@ﬂh@t@r@of 95&&@!@&8?? anthalnand ofied pablias! stsal ;Shoblas
er

S o BT S B inc Boraafoec, 81 S abisg M ced nxiety
disbedeansteessdisorttrs, posttnraunthticartkbacute tstress disosded steep

§3§ e&é?@gm%rﬁg%‘#%&g ﬁ?zgro%tegeéén\mlsci\% gf‘srgﬁdéljlsgg@lepsy, seizures,

ur oses
dorarislens,, feblpieloapwlsmsrsmz ohitsiren, migraines mooes diserders, dlepressive

6PB|}66|a?'cﬁ§b?dét% BBB %%ﬁfr‘r Ism -épﬁ%dgrﬂi"?gc&‘réfﬂrrﬁ%b? depressive

essive or epr essi on
QHSHEHQS» dystaymic disordes. Ripalaf dl%ﬁ"‘éﬁ" 95’&"@@'\?’@'99'3" Il manic
dis&ﬂieﬁ*gfc dbtﬁyﬂhmlﬁoﬂje‘ﬁ%%otlbU[s@r@érsdin‘él@fdﬁﬁg schlzophrenla

B?§r8988?"er§§'99 ﬁagln@afraqrg&ea% rg? |sicﬁgs A %n‘tlon%peﬁclt Iljm\}peractlwty
disbrderppaiannacicepiéar, odegpathigtpaim emesis nacute pdelayed and
it é?ﬂ?édxéky éﬁ\‘égﬁnbgrtlcﬁfér%éé?g u%‘?fcbﬁ'b;l/tﬁ%?ﬁétﬂ‘&éw 6ryrad|at|on

awlios sncd@ea§er@psémer®tme RA59E0 NQMW& |e§tln9&1l&qrdensaanorema
ﬁ@iﬁ‘/%bé baRHiaGeriyss; pramiehsiramsyptrome! féuralyia, %ﬁgéﬁﬁrié?”

si ck ness gOSt 0 eratlve nausea mtin

peWSIgia,rHu %Jﬁ(ﬁpéﬂ"h spagliciYys §.0- ijPFﬁPA\em@%@%%’ES {hé effects of
susstancd abade oy deépedancysaicahdi withdraiwaé dogaltive disorders,

Alzheimer's disease, cerebral ischemia, stroke, head trauma, tinnitus or disorders
of circadian rhythm, e.g. in subjects suffering from the effects of jet lag or shift
work.

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



neural gi a, nuscle spasm spasticity, e.g. in

parapl egic patients, the effects of substance abuse
woeroodegssnrdency, al cohol w thdrawal, cognitive PCT/EP2006/061417

di sorders, Al zheiner's di sggs cerebral ischem a,

stroke, head trauma, tinnit or disorders 35 of

Sondifion Respaisli i pibcuilion obBFICAGR. reapldherplgx I the
terted| menvoussysient imbichomettiddesoraprises ibie siepl iof adsinisteriag to

gu&f’é gSirngoémﬁﬁal 88&9' Vr\}qﬁé’%b fl‘f‘eré‘oiJ oée ?He?%p&ﬂlcgﬁy e'ﬂ’g%e amount of a

I Sease

CODHOUNS 0COHTY EFarnoeme)efLm?claw t-6h @ @ndwroxide thereof, any of
[

B T e AP e DRy shoop cple ol
e%tep of admnistering to such a |iving ani mal

body in need thereof a therapeutically effective

anount of a conpound according to any one of the

claims 1-6, or an N-oxide thereof, any of 5 its

isoners or any mxture of its isoners, or a

pharmaceutically acceptable salt thereof.



