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1 BENZI M DAZOLE DERI VATI VES AND THEI R USE FOR

MODULATI NG THE GABAA RECEPTOR COWPLEX TECHNI CAL FI ELD

5 This invention relates to novel benzi m dazol e

derivatives, pharmaceutical , conpositions containing

t hese conpounds, and net hods! of treatnent therewith.

The conpounds ' [ r l..in the

treat ment of c@é@?@ﬁ'd&@%ﬁ@ﬁ@(’gﬁﬁms and

di FHEIR USE FOR MCDUYLATINGFHEGABAXRECEPTOR GOMPLEX

GABAA 10 receptor conplex, and in particular for

conbating anxiety and rel ated di seases. BACKGROUND

ART The nodul atory si TECHMCARFIEMBDAA r ecept or

conpl ex, such as for exanple the 15 benzodi azepi ne

bi nding site, are the target for anxiolytic drugs

sloig "&‘ée”tt'ﬁ@ relatesdp agvel Qﬁﬁ'%irﬁ'ﬂ??? e d@é‘H@*@@SaEB?f"i‘ﬁ?@Ut'cm
compbl@mewebonthiamg fhese @amybuatie Cbrw metrmdstuftmatrﬂént therewith.

- BRE Epbiboufes b MeithvSritobse ool b hediBimént o Seniapevous

systenadipeassisrandsdiondetss whichnaref nesm)raéveﬁto miodalatipi o8 the3GABAA

ccoof oA e SR ot Sh0a0 0 B Bl

been suggested that one of the key eI enents in the

di sadvant ages of the gAEGRGROUNDEARYd! azepanes (such
as sedation, dependency, and cognitive inpairnent) is

related to the al subunit of the GABAA receptors.

Tihie nistusornytiteyionthe GABAL receptdr ebniphsx, Sgclﬁiaéllf]m'fe)@%ple the
ected to

unlts er t.he t ar.e
benzqifitblrerbiBiiih stp faraitio FB{ Yot a3k BRiGsr SucrPpd ieoiafical
anxiolytic benzagliarepiheiso Howevpo thely ané assaenatediwith 8 @dmber of undesirable
featufddar macol ogi cal profile. Furthernore, there is a
strong need to find effective conpounds w thout

(Ml olrae cite.GABAToseRiar exisipasn Bragetord apeniameric
com @H%Ylsﬂ@ sutfanit&WFEWA D3P, ¢, Bk% ty$?1f8 %SéndiQ Bﬁ&tjmt %Bférms The

cla33|pzra1l\a;mq_lﬁ ,{l;)ern%\c%l%%éplae§ 8 v(\)/gﬁ sﬁ?tm_eog%le)cglv&éf@ﬁ beec{he,uggested
that oné of the keyogtements indngy disadvantaged of the dassivar benzodiszepanes (such
as se8£i?ofnm8888ﬁde%%b' Xn@ggﬁﬁﬁ\%bh%a?r%entf .E‘?&SPed to the a1 subunit of the
GABA\ receptors. Thus compounds with selectivity for the a2 and/or a3 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\ N
i >
b
R N
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wherein Ra, Rb, R and Rd are defined as below. In its
second aspect, the invention provides a pharnmaceuti cal
conmposition, 5 conprising a therapeutically effective
anount of a conpound of the %nvention, or an N oxide
thereof, any of its isonmers “or any mxture of its

[ ] h t I I
or an N;Rigsherdgh.eias! I BAMSTS PLady MRS HbIhBOBIT < 7y
pharnaacically acaeptablersalt tharghi ent or diluent. In a
wherdHNRE REBRERY diGidriUan! @il Vi des the use of a
conpound o he

: fventiom, or an N-oxide thereof .
alyitosecand aspsebrtbe cbmvemrpnrnrwldee agiharmaceytiealcompesition,

compﬁgﬁg'ﬁiﬂ%%bé‘iﬁicb}{ @ﬁ’é@tﬂiea&hﬁuﬁﬂ)fta EbRIBahd of fe Fn%nhon or an N-

facture phar maceut 1 ca osItion

oxiderthereohaty, ofjisdsemersar any aixiyee af Ht% Ipogrera. @i %85@6"‘%?9‘5'03"3’

accepﬂablérséﬁrth@feoa togethdr Withatdéast orRpRArmdcetticaliygcceptable carrier,
whi,ch di sease, disorder or condition is

exc'plreé‘gafaﬁg &MU to nodul ation of the GABAA receptor conpl ex
i n a hetherraspalt, tlee inveatidd pmdemthel usenoka compound lod the

mvenfféﬂ?etﬁ'tan Nrkﬁ(ldé‘i‘rfér‘&{)f) 5n§1 rﬁ@rsaorggﬁﬁhﬁgdu%rof its isomers, or a

eVI atl
pharraa@@léa&ueacrmptablem&h themf d‘pr the mandtpciurerala pfwmaceutlcal

compri%H dbBedrdHiRRnt, py?'ﬁi/érhlcﬁ'i éroélié‘%'iatloﬂ' oTeP&i8efSe or a disorder or a

tlonlsres onS|v %Lh@tlon ocﬁtge GABAA. .
°°"d'1?'%9 agparpgiah iegl F’H‘gtfh UH@M ICh@is6a%R USdeRPr GeRdition is
respoAgiveEb medulatigni oftte GABAstrepestbr adimiplexsinghé egntral serobus
systeﬁhl iving animal body in need thereof a

erapeutically effective anount of a conpound of the
i mvastill furthes@spactthainvedstiom eelatels, toanyetiiod fos tieatment

preveﬂﬁoﬁ'&Y ame\’/ﬁé% ofh dlée%s%%?gﬂéordé{) rof a%dTRﬁﬁé‘Fé f#hg ¥nimal

t hereo ects o
bOdy,l In&;léﬁm@human W@'%ﬁ@"é’ﬁf Q'%eﬁﬁﬁeo'b%q%ﬂp%ﬁ esgensiye to

moduldtRnddftthé '(DKBAZEedéﬂﬁorf&Jm \ékﬁﬂtr@é@iﬂaﬂi_ﬁgﬂﬁtﬁﬁs érfiNwhich

S URE OF
methdy BamPrges e, D GHAGTI B G e AoV g SN EOdY, 1p eed
thereefszpMapélﬂlqallysé‘et:twmammbof » comipdend of therinventionfor an N-

oxideQR r%_o?la (ygc;fmg |§%m¥eL§ o &%Fﬂdﬁp E)]P %s MPS Rorda E)hgrrﬁacéﬂtlcally

accepiablet@mtbere@rfs or a phar maceutical ly accept abl e salt
t BB Bbjetd' 8F Bicinvention will be apparent to the person skilled in the art from

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

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

(1):
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Ra, Rb and R i ndependent of each other represent

hydr ogen, al kyl, cycloal kyl, 5 cycl oal kyl akyl,

al kenyl , al kynyl, hydroxy, al koxy, al koxyal kyl,
aryl al kyl , fornyl, alkylcaﬁgonyl or
alkoxyalkylcarbonyl Rd represents a heteroaryl group;

I C t | tituted th
or an Yexide ieson et feshmeTs SBamy isutrBhes PomirSc: e
or a phaomatéeticplly @ascepiablessalhtheodof, hal o, hydroxy, R R'N-,

wherdh R’ N al kyl, cyano, nitro, trifluoronethyl,
"Pi £ 1 uor omet hoxy, hydrazi no, al koxg g cycl oaI koxy
M

R% RApRYIR® ingependery bf eacly othealregriesert nydrapeeglkyl, eytdoalkyl
cycloa‘!kiﬂéla?' a|k>é/ﬂ2|f slk‘}nﬁ h?&%x 5a|k8ﬁ;¢%ﬁ6i%ﬁk(x@f rﬁl%ﬂ@'l FEREYI,

I n one
alkylcaghpryt en e OK%\”‘Y)'@@WO"ﬂ 'kyl or arylalkyl. In a further
enbodi ment, Ra represents hydrogen or alkyl. In a

Ra represents hydrogen. In a
reﬁ"%rsfeﬂ%r 5%5%‘?%%0 UPRa represents al kyl, such as
whidmyeteroaeylrgroup isoptioraly Isubstitutddewith mmecbrrmote, subsstituents
skyl, such as

@%@?Eﬁﬁ% fél&t@}i %Pdrﬂtﬁéjg%o@sdc cﬂﬁﬁil”ﬁlg represents
hy dr Balenhydnory R RiNcoRIR”Nealkyhiayano, mltrpnmfluommethyl
?LE?’irﬁlﬁERﬁﬁdﬂhox} rhy%réilhb;alf(éﬁ :tmo%omr ;?'ﬁg'f g%cffggm
In acﬂg%@?ﬂﬁmb!(wﬁg@ M AN wr}yipresents hydrogen. In a
further whekitRmand R'Radeperdsr i @agh loither aradydesgen or alkyl.
met hyl or ethyl. In a still further enbodinent, Rb

represents aryl al kyl, such as phenyl al kyl, such as
bkmanye embodiméni; Rigepresbots mystrogern iRy qraoyletkghﬂns a further

embop%éﬂhﬂéﬁag n@#ééléhf‘s%m%én IZHr . El‘ﬁags‘i%tcﬁél erﬂBbo?mEH IR® represents

t
hydrogn iy e araadinent R Hepresae siaheuchias mgiye shethyl. In a

still fdﬁﬂ‘\@? efbdihed, IR? rep}é%eﬁtsSQl?ﬂi ; R, srdRPgsl bﬁEWIalkﬁC such as benzyl.
r

h S e AL fodedatis gﬁro%?é ST Higpiapvaliyl, formy
or alkyla:’adnbnylhrih,a sl futheesmbbdimerite RS repregenigrydrogen, ealkyiplformyl or

aIkyIc\zRﬁt%ﬂyl |H' écYél en‘?%dl% F?‘yrre %Qﬁ%ﬂts Wgr baﬁugﬁé{ther

t er oar yl~ group i opt ona W't h
embodinaent; Rwﬁey%anaalkweau@ aaomibyidmﬂthyl bed still urther @mbodiment,

reﬁﬂé%eﬁf Qﬂﬂal l@@ rbiLcﬁtésn&\éﬁglalk‘ﬂ i §ucm¥§| baaky1ol naé‘ fLirfldf @¥bodiment,

In a st er repr esent

R® repyeseaisdoryylqnalkyiearbenys sHeh amcetyil H"é" stﬁlsfurtnef gaybodiment, R®

repre%mgdil tsu&daé%tﬁéWtS t hi ﬁzol yl rrt)sgch as
ttélreurt er . embo

d .
3 8807 e eradimBbh i reEabs oV IRB8P O Alvi 0 g poecial
embos!unhniaR%epﬂelsentsr hydnogemnl In 2 furthet embogtimént, Rirepreasents alkyl,

nt, Rd represents optionally substituted
such SW‘% ?e In a furthec[ enbodi ment, Rd represents

plira aytﬁer@mbpcamqw rRrepresants erhaigioaayligrauy selectedifrom
thlazoﬂll' bilncfyl Jﬁyﬁnﬁlﬁﬂarﬁﬁﬁﬂ@kﬁﬁmwhlaﬁi hb%?bé@?ﬁb%p is optionally

fludropyrid or O-
substltuted \zlth oXe or more substituents |%eper¥dently selected ?rom ’H'\e 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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pyridin-3-yl or 2-fluoro-pyridin-3-yl. In a further
enbodi nent, Rd represents hydrazi nopyridyl, such as
6- hydrazi no-pyridin-3-yl. In a further enbodi nent, Rd
represents al koxypyridyl, such as nethoxypyridyl, such
as 2-net hoxy- pyrldln 3-yl. In a still further

furtheﬁﬁmqqﬂcﬁ@pnt " rgpr {ﬁ%?%ggls Qxﬁégonal | Xs %&%&I tpé{glggygh as 6-fluoro-

pyridipy3-yinrdfluoreupyridis-3pyl inna ﬂthI*réiﬂ;ﬁbodlmeat R telprésemther

nyeheg TRBFHER SociT e EOMERSARE Dy BB SGONRY ALY kmpioAP R

, SucC
repreaemtsalkoxupssngyll suqin as metmxwwrldwesu@nasarrnemoxymyndln 3-yl.

M'fPa %ﬁﬂ?mrﬁhe‘i’ (SuHfitnelit %Pkéé&rﬁ@oﬂﬁérﬂ!y@dbstlhﬁetﬁp Aidyl. In a

further inment, Rd re esents pyrazi nyl
fuﬂh%mqﬁmznw TERresents PYrimigv. iRuch AFRHIHIERE 5-yRdn aF&#" further

emboanderﬁi Rdrrrdm@adwuamb fmidiyheuch eBrdidetHoxyp Y@Irhnmarsuch as
2.4-di K y¥cI§ al w oal ky akyl al kenyl , kynyl

'H‘ 8’§<XP el aI koxyal kyl , forrryl, al kyl car bonyl

oln alst«kbfqr&dr)elmimdnmemt Ri nepeesant:t bpfienallyesubstitubeld pgrazinyl. In a

furtherR%n‘it%qlﬁlﬁﬁ{‘tRﬁ Rl U M 5 0o ! 19

or “nore

iS il tLb'meg amhmh@ﬁab R R ﬁldela% independentiafeaghather represent
h dro@@ﬁsélﬁw fcl@élk h@&&an@kW‘élkeﬁyRanyn yRnigdPs:s! Kikoxy,

uor tri uoronethoxy
alkox§a R primyl, alyisaebRgy %{mxyaﬁv
clrca etill kyradrleyhbodimielE RA repeesbnid hy’féﬂéroam greup) whickhdteroaryl

groursy opREREBRRR TR ad, 67 o SpBLERE nfbmeipnty setected

from ﬂwbegroupe:nnmshng gf halg, hydBexhiRIREN-, R'R"Neallsyly tyario, nitro,

tnﬂuoEbrﬁgﬁwpg't@y&ﬁémeﬂgo lanﬁﬁg c’r’&%ﬂ?&y alkyl, cycloalkyl, cycloalkylalkyl,
alkeny, pad Alkwylh avhgrein. qnq@t ngr\qi@nt of each other are hydrogen or
alkyl. G- [ 1- (3-[6- Fl uoro-pyridi n-3-yl]-phenyl)-1

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

C[1-(3-[Pyridin-2-yl]-phenyl)-1

Hrba special elmbodintentlthe whemydal womgpiound of the invention is

c1-F s d YL g@%ﬁ&%ﬂ' n@[}ﬁfd}a di-5- -yll-methylamine;

C1 (ﬁl?nncmwfpnenyl)zﬂ;klbephgmdaqu 5-yl]-methylamine;

C-[1- - elf!?gi'dge?ﬁtﬁﬁb’- - zh}ﬂ ?éﬂib‘?mdazol 5-yl]-methylamine;
C-[1-@-Faristin-divizphanyb: {iﬂ?ﬁ@?ﬂmlaﬂq{é-yﬂ -methylamine;
C-[1-(B=Ryralzitr-2-41- Ehu@yl ﬂpvmércbidrﬁ]mlwatb)-swemtﬁyiérnune

en20| an n
10137 reenp%f@}?w& iitenehaB R i aine;
1-[1 (Bi-FE;emin&Bml-cﬂﬂenyl-)-HJ-ybbnmlhydazul-ﬁeyl]-ethylamlne
1-{1- [éL(E]Fl&érofné{@éﬁﬁ 4L - éf\%ﬁ)@fﬁ‘ﬁ@éﬂzoﬁmdazol 5-yl}-ethylamine;

1-{1- [&p(@iH;d?amnpqulrﬂwl) M}]H $enzoimidazol-5-yl}-ethylamine;

1-[1 (Bkﬁigﬁﬁﬁueldls%éﬁéng -Ml-ms‘érlibd.ﬂqro%&et-sry|]d@chy|amune

N1 Bzl oy b 51 vy Ticbaels aimebyhaspiemige:

N-[1- (3H3yrq‘cﬂna q:rhenwmHub@naow\@iairh@yllrﬂethyu-acetam|de

N-(1- HE—@ {‘%IQ Jeras XS}"'B?&'%'P# %1;4 éﬁ | mstmc?'a_l_zol 5-y‘rf}-3lfhglil)-foimamlde

N-(1 {-’I—@e(r&ldllemajqzmyrm §3I-)}I)-plnelny1)-1 Hdreramrdldazol 5-yl}-ethyl)-formamide;
N-(1-ﬁ-@1gédur% )ﬁy- rﬂﬁym’ﬁ ))Pgﬂér&lﬁ Hi‘béa%u}nﬂ%lé iy-bthyl)-

701 m dazo
formamide; [ 3- (2, 4- Di met hoxy- pyri ni di n-5-yl) - phenyl ]-1

1-{1-[BE(R enDRh EthBRY-PlyriAmidihi5-§b BHeAN-1®i-benzoimidazol-5-yl}-ethylamine;
1-{1-[3-(2-Methoxy-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
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1-{1-[3-(2- Met hoxy- pyridin-3-yl)-phenyl]-1
H benzoi m dazol -5-yl }-ethyl am ne; 5
1-{1-[3-(2-Fluoro-pyridin-3-yl)- phenyl] 1
H benzoi m dazol - 5-yl } - et hylaﬁg

Met hyl -[ 1- (3-pyridi n-3-yl nyI) 1

1-{1- [g(ﬁglﬁ&or%ﬁ'lcﬁ@%p\a} %bewlﬂ){b%b%{?gﬂmd)azgl -5-yl}-ethylamine;

MethytH b€ BayridindazbphBnayl)-Tek-bgmAcimidazel-5-yimethyl]-amine;

Dimet E&E@Xt@f)# éclé 23(-};1 @'YérM& ‘ﬂ;l ﬁb%omﬁgy_el)% gllmethyl]-amlne
BenzyiH{d elAz(3+pyridin-3-yl @hswh)dul-h gnzaimidazie)-Hyylltethyl}-amine;
leedi“ p 1Q ﬂl’pgﬁﬁﬁk} - dnf)tmlt}enﬁﬂ?n‘ﬂ@azol 5-yl]-ethyl}-amine;

| azol

Methwpw)ééﬂaqaapb%%phsn 4Bk Sgndoaiel-S-yimethyll-amine;
D|meiPlle[31-tBLthléﬁol-(23 Itﬁhe%wl-‘rl-?—blehzéihﬂﬂdidl =5Lylmethyl]-amine;

Ethy@-ﬁ%t figadh g‘}fﬁh%%)?’ %%ﬁ???leﬁ _ylmethyll-amine;

Dlethyl-[be(ﬁﬂblamua-gd)-lphényll)-nﬁ bgmZoimidaze]-5-ylmethyl]-amine;
Benzﬂ[?g?,ythla%r-é 3/1 Phgﬁ@fh Hzgélrh ARl 531}/6methyl]-am|ne
D|bengyh&1y(3—’[h1aqqg-21-y{Tpgmyl)ztm)éepﬁ@nydgzq- 5-yimethyl]-amine;
o-Me'rh;kP-WL{ﬂF pyRdinB-yi-pRIAYN-1 HHBRBimidazol-5-yl]-ethyl}-hydroxylamine;
N-{1-ﬁl?q|_-'Er$| ;Léag IE lswrzt}%izﬁﬁl}jag% ﬁ&lr%eﬂl\yl}-formamlde

1-{1- [@-(mﬂﬂwo-ﬂwiio{-[zlyli BhQWI]-dH%éhz)dlmmoyﬁ)yl}lethylamme;

or an ,Q! ?iﬁégh&ﬁ%gzad{y (g‘ é ILB&I&E%P% aa}’ %)‘()t ¥é B’ es’omers

or a pHabmaceutidaliy acceptablengalhinieyedfor mani de;
1-{1-[3-(5-Chl oro- th| azol 2-yl)-phenyl]-1

H- benzoi m dazol - 5-y thylam ne; 15 or an N-oxi de

t e &gther special emb9 .Irae g chemiegl gampaund @ffthetirvention is

1-{1- [BS(grermaro trﬁézcﬂ-zp'y"l ReafIlLY chédz)ourﬁme@ruglw}eetﬁaha
er _spec he chemi cal

or an N}%@%He@pf tq{y q; SPMEers pgan)i n'{q(ture IS Its Isomers,
or a phatméabelidally actépiabtd salt feregfhenyl ] - 1

H benzoi m dazol - 5-yl } - et hanol ; 20 or an N-oxide

thereof, any of its isonmers or any mxture of its

i Aomombmaitonapfriwaromnelﬁ oicthelgmbedimentthae deacnibed above is
consﬁ@r"eﬁe\ﬁlfthm'ﬁ'ﬂé/ sE@%@bf‘ﬂ‘fe‘ s&ht ih¥entfgn. Mor e of the

dinments as describ above iIs considered within
the scope of the present invention. 25 Definition of

Deﬁnﬁbh&iﬂSUb@ﬂﬁféntsﬂ the context of this | nventl on halo
chl oro brom)

fl
P EzoR ol 98 MyeiiioR e PrtPRoAS Jhgtip shldipyrag og iodo.
uhn thel comted atf tttmauracentloatarmlbﬁtgroup ldesignatas & ydivatent Isaturated,

straigﬁpé} Bran-ghgd Iﬁi(g Fdtafh thé’ arfe ?&?Fo?aﬂ?c}ﬂ stﬁﬂtp%qeu%s %S coftain of

from grertq/six qagmfeat)éw?g {Cﬁ'eaoﬁﬂshlt)ylnduﬂm pentyl, mwely{]y? rmqelntyl tertiary
pent 'Fﬁg(elségﬁ]@@he)glnlrﬁa r&tbREH @n%ﬁ?ﬁ%}nggfknl @p‘fé’éents a Cq4-alkyl
group, M ing | Ug’idﬁﬂ%b’lr ség@ry? Iy and Feé”p?%mﬂtyﬂn another preferred
emboaimémniesf thiseﬁ@écritmh alleymedrements avzﬁfgz_dg,tr?llsyl ignay@p twisioh méglyin
es ich may in particular

partch%? rﬁ? hyl, ee(trﬁ)al P ﬁﬁ&&gﬁ’%{y&opr opyl . y35 I npt he

cbmithexcondeéxtiofiithis urmeerlmncam alkenyllgtoyp dgsignptases cammneshain
contafhﬁ@BQQ%r ﬁgk%rbou%%‘ﬁ@h&g r?ﬁ’clﬂﬂ‘lﬁg% e'ﬁ%etridé’ﬁ@% Sn@BBF}Senes Ina

enes, tri-enes
prefeqse@em erbibei alieny! en@mpkﬂswnvmtmbcqmprﬂw from two to six

carbonBtBRts! (0).ceMkBHyI)S ffciddifgat st Bné iduble 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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carbon atons (C2-6-al kenyl), including at |east one
doubl e bond. In a nost preferred enbodinent the

al kenyl group of the invention is ethenyl; 1- or

2- propenyl 1-, 2- or 36 q¥tenyl, or 1, 3-butadi enyl;
1 - or 5- hexenyl or 1, 3- hexadlenyl or

butengh o&ﬁk@ﬁyradg‘?r E-B’ngsn gtégﬁ)‘%oﬁ't Eh dg%fyﬁ]t I 011%.)

hexatderylor nore triple bonds |ncI udi ng di-ynes, tri-ynes

RS b o BRI 08 R fles o crain
contaifiing one o6 Meredriple(ttmads, mckiding yli-ynes; lttiyneg aad palyrynes. In a
prefeﬁ’?ﬁ ddlrﬁeFiP!P\@ alkﬂ1 I GroupPst th@rlﬁ\f/&ﬁfo‘?ldcorﬁﬁm f?@fﬂttwbhtﬁ six

roup invention 1s eth )6
carbog. q;p ﬁ%yallgynyl)zmch@ng;at l?@ﬁ‘yﬂ?? trigle png wa%mo?hmeferred
emboﬂrmeﬂtthe%lkyn‘&i Eﬂﬂdeclimhe ifVentioR-i etHy |y|nyd>r 2-propyhyl; 1-, 2-, or 3-

butyn§, or .30 adRinyier 24 5~ S behty iy & I PBttadbint 5, 2ol or 5

henyryl,corct, Behdxgadlygyborm B8dshgxatigayla cyclic al kyl group,

{nefh ré?@éég%‘?% ?Oﬁ\HgﬁhP}%f é*éi’ﬁ %{I rg?&ué aeﬁug}‘.S{ésCefEPéiﬁ alkyl group,
preferaply egntaiping e fé@@défﬁ%/ 0, SQVPe Qﬂﬂb&@/ atcsmal (@gtr:pb@i@@'kyﬂ) including
cyclopiopgK tyEBBaS), del htyl VéyRY cfHe& PaMY bydidhéstydef i ned

Al kox ans above and al kyl as
“RikFSy riRas SeaI v nsl%s&%fa

Omdoayélkylxmearna@kdiycas bba{/&dnd amlras aboy@I mebhyig fos example,

S ined above. Cycl oal kyl al kyl neans cycl oal kyl as
meth%ﬁ%‘m nd al kyl as above, neaning for exanple,

cCytloptkopy InmexartsyO-cycloalkyh, wienedxcyaddalkyliis ais defined abose.

h 2
YR i SRS T ST o Seanng (o

example, @vdapmwlmﬁthy s ring structure. Preferred

QﬁllttﬁﬁQ?hwé‘é of ﬂgfdelbg@thténgﬁ%go ro@;’f%!g? né@s anaé”rdmatlc mono- or

. u

bicyoly ReIPRGHIE G5AUR G BOLP g o anare HETRrOi i g Sirdture.
Prefeired beteryatbims intlode pittagen Ny gxygen (O), @nidrsyighur (8kanpl e,

Ibig!‘) fﬁﬂg ﬁdﬁdc’?’%héﬂﬁt Xéﬁg?g c%x{ps dﬁrié‘ ?K/%lnrhn |r?u@§$ c?ﬁllatlc 5- and
6-memberesd Izstem@hgmr;qcyclx; grO@pShingwda@fOﬂexampletammnplt limited to,
oxazd} r (s%kgi |y|Pm|§chi:|}’lsotrfuai&|{)|¥'1 2 &Jaixﬁpbé'zollyli’yf ) QMhaad.azmyL 1,2,5-

azln ra2| n
°Xad'6¥%|¥'cl1 %W’é‘?él"@ﬁh’y '”b‘i’@i%é! E:Y"Q'M'ePVW@MJHF?WVMN?@!‘ pyridyl,
pynmfd;ﬂl Wﬂd@ﬂ@in?lo raﬂm L limt ed to, indolizinyl,

Btk tieRle e eyra%w'&ﬁ?%%' the ?nev?@imﬁfgﬁiri‘a%¢¢/fqr example, but not

limited émZoddlizireyd) mdolybesmn@miyll swtalzdlyt, dierizofyranylnpenzo(b]thienyl,

benzﬁﬂd#ﬁ %n%n zbﬁlp%lé' 8 HI%%WLU ﬁ%i{i |§Bf|luazolyl purinyl, quinolinyl,

nazo
|soqumognyiap|nnn yl,op 9ala2|rm e}ulr@amynyl gu@oxam,ﬂ 8-naphthyridinyl,

pteridifiRramfpdehgal | y Acceptable Salts The chemical
corrpound of “the invention may be provided in any form

suitable 35 for the i ntended adm ni stration. Suitable
Pharrhacétticallg N¢deptabiy Saksutically (i.e

The chemical compound of the invention may be provided in any form suitable
for the intended administration. Suitable forms include pharmaceutically (i.e.
physiologically) acceptable salts, and pre- or prodrug forms of the chemical compound
of the invention.

Examples of pharmaceutically acceptable addition salts include, without
limitation, the non-toxic inorganic and organic acid addition salts such as the hydro-
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physi ol ogi cal | y) acceptable salts, and pre- or prodrug
fornms of the chem cal conpound of the invention.
Exanpl es of pharmaceutically acceptable addition salts
i ncl ude, w thout Iinitatiogﬁ t he non-toxic inorganic
and organic acid addition salts such as the hydro 7

chloriégI rﬁ: @%ﬁqér%ﬁ}laéqbﬁgé i F{’%ghg’tétﬁh eeephoqqq@te the sulphate,
the fofmatattee atétate,dhé aiconatd) maasa:tabate mtebanszm'fésmm\omtea the
; t
vonzG4iE FRSIAHRE, obte, EBEREB1o P8 ERRRITY & e, e
glutamate, sherglycolate; the yaciate; the madeatacthetroalonate, e sangelate, the

methér‘f@s ulpH d?ﬁ?éethewé hﬂfﬁfé’ﬁ‘é 2lip Hﬁtéd%ﬁ%&ﬁﬁﬁéﬁ%%@@ the sali-

hal ene- honat e

cylatq, #ée §8'Ph ate,dpe ﬁ%aratqq & sHeginate, thestagialgy HteetO“{EH’@ p-sulphonate,

and tise/fike.I8uch, sdlitembpberfatried b proeddisas wellKiownoamd 8escribed in the
art and the like. Such salts may be fornmed by procedures

wel | known and described in the art. Qher acids such
aOthleradids suchdas MaIMaa:rdywhm:h rhbay aohbé densidered pharmaceutically

I
acceﬁgﬁlbgﬁgas}ﬁ %%fllyl tf\g UFBH of saﬁ@ﬁsgﬁl H? ﬁfté‘}mé&]afe'%‘%n
obtalruag @l CPhefﬁ@Ca' Qﬂﬂ@mw Ofc’fbﬁpa‘(ﬁfﬁlocﬂfaﬂd1@s pharémcveswcauwaweptable
acid Fumdrpsauti cally acceptable acid additi on salt.
of phar rraceutl cal | cce t abl e onjc salts
oE XaMpleS 1 AR BORRIY Breebiabls fauati SALS AlA Gagmical compound
of thewhvéwtion inchideawithout lirhitationd Itha‘r‘sodlbm ftied potaissivm,tthe calcium, the

marBflu s o BARA HEY RO, I e YF o e

ammmmmalmasdlthe like,cofteheherical cmhpaup@eﬁthaallnvenmomiamﬁng an
anionfd“'?ro'uﬁ"g[léh BQH&%"SQLQ% EPrﬁ'géogt?% E'é QURes W Tﬂlﬂown and

i C Sal ures we NOWN
descriligd indBg @k bed in the art. In the context of this

| vt dopiext it thig ventisalthe *‘orﬂﬁn'f\éa]@"bﬂwéé}ﬂaihﬂi@@&ﬁﬁéunds are

also GerPlaist, 58 phaETS PR uRENy adcoRiAple Al Pestarell puivm salts”

includd thgl alkyliomiora &alts,, theloycloatkybahioph salts, Landsthlet oy cloatic/lalkg-onium
salts. cycl oal kyl al kyl -onium salts. Exanples of pre- or

prodrug fornms of the chenical conpound of the
i Fxampiesrof pracbudwdeng fpmssofthe ohiemital coprratingdgsf the invention

mcluc!é“@xéﬁﬂ 5 I SHalie GREEHUGE df thd BGodtaMESY | éé’ébrd tb"1Ré iilRntion
N AR

npoun ne or nore reactive

'"C|UQ?e<F9’UBWQCE?o'I"‘9dﬁ'|eéLH§§”@f°rtrﬁ@"%'&ﬁ"é’ﬁ\’e &6 H‘Bﬂ\lﬁibzab@ groups of the
pareri@@btnpwhar Of phficefdr |ﬂt@@e§t@m@bﬁﬁfbuﬁﬁdlnﬁ¢dﬁﬂb@bt a carboxyl group, a

nydrof Gritsohr Sfindgrabie EXYhnieh St Bujtabie BBupdivaR &te €frs or

amldefm des. The chem cal conpound of the i nvention may be

p*i'ﬂ(‘:f' gpmééfc U Hren s V%gtl o Oidé® I Fissoluble or
iR bfighazBe Brofed [ issoly

arnaceu I Ca
Indlssmgﬂe égrmeahogetherevlm @harraa@eutmlly ara@ept@b@ssqlmntéuch as water,

ethanbP rdﬁ‘ii tﬁ@ﬁké' §%sbfﬂﬁ>|lé4ﬂﬁnﬁyrﬁé ta13'§1> iherge ryd?é‘tea?roﬁrﬁ‘@such as the
monopyamé,rt&g&i? xcﬁ'g te, gﬁ éﬁg@%yar% ﬁmﬁtrﬁygyate tﬁ'me 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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l'ike. In general, the dissoluble fornms are consi dered
equi valent to indissoluble fornms for the purposes of
this invention. 35 Steric Isomers It will be

appreci ated by those skilleﬂzin the art that the
conmpounds of the present irMvention may contain one or

may gXkgn Slid it SiErRaitonnsts st idbing PRantoT et gifstereomers and
cis-traamaisb'nwmrs di astereonmers and cis-trans-isoners. The

{ﬁﬁgﬁ)\}fe%fﬁ ”ﬁ%H&’@éaﬁ‘khcﬁ%%%ér§%‘ﬁ%%fr%§d@%§ H?aRéto?'ir%?udmg

m Xt ur
racemipanixgges.vat i on of optical isomers, known to those

SMe'tll\c?d% fob tHd Pes"éNahoFﬁ)f c}bﬁcé'ﬁ@@me?%: Gkan to%‘oﬁé’ BRiNIEA N the art

aver a wor ker Ki |

may t?ﬁet‘%@ﬂdn‘@!” RRAsSAt 1&91 @6@@&9%?’%‘”%&'@%" the art. Such
methéds inetudeR8s&disdlibsed by J. J&ﬁl@éﬁ IAOIIR)"II%t drrsnatilea in and

ek o Rl ol e o 1

oPpiicall aetire vcerrmmnds nean ]atl}smqbteepreﬂased Nrani algtical lactive starting
mateﬁé]g context of this invention an N-oxide designates an
xI'de derivative of a nitrogen containing conmpound,
e g. N-containing heterocyclic conmpounds capabl e of 15
N-oxiié M ng such N-oxides, and conpounds hol di ng one or

nﬁ‘h%lgam e %{fg# |rh\€?F Bﬁ%ﬂﬂp x@gag)éqr&q’}léééh %?(ldefdenvatlve ofa
nltrogél;\] eshitaing dompdund,®.9.N-céntdiningl héter%ttycﬁecorﬁipoum%ieéapa‘ble of

. Qunds i nvent,i repare
formirg S NVRIE Rl DBl BB PR B B Ao Bralis, sos examele,
the Nexidecofta comapound chntainggeaypyridys ey besthiyldoxygpyridio-2, -3 or -4-yl
derivdlRfeOxi de in the presence of an acid such as acetic

acid at an elevated tenperature, or by reaction wth
aNpe¥ides af hecgprapo dhe énventignimay, b prepaed by oxidation of the

corre§;5d Ay nit®gen badedlyity aehbanfonat bRidizi Qbéhﬁswh as hydrogen

’ﬂﬁ ytb acetate, r i n,chl roforc{norch @WH‘ ture. or
peroxiq \ eé’rﬁ?%ﬁ’l?&e‘? %@H?&P BRaglicas! 3*0%"9 a Ipfifgture, o
by reé'&t@nmntrpatpedamdfsuth @si peracéticoacidivy alsuitabledsdlveritheigr

G N, By U8 b, 9 A chfrovans

with &dmomombe@ﬁomm havi ng an atomic nmass or nass
nunber different fromthe atomc nmass or mass nunber
usual ly found in nature. The labelling will allow easy
Label 30 detection of said conpound. The

| 7he |cbﬁibo@ﬂﬂ§@ﬂmbilrﬂéntlm MWUSM|W|M§bQﬁﬂ o urﬂébelled
form. 58556 Bl B BB eniRbq hoS B r 5 Soms
replaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. The labelling will allow easy quantitative
detection of said compound.

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

The labelled isomer of the invention preferably contains at least one
radionuclide as a label. Positron emitting radionuclides are all candidates for usage. In
the context of this invention the radionuclide is preferably selected from ?H (deuterium),
3H (tritium), ©*C, ™C, "1, ', 23|, 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



10

15

20

25

30

35

receptor imaging. The | abelled isoner of the invention
preferably contains at | east one 35 radionuclide as a

| abel . Positron emtting radi onuclides are al

candi dates for usage. In t context of this
invention the radionuclide is preferably selected from

Compried 1o4raR (SRECTI g Bentincs Stadtsepry WHS).

Magnktib Rdsedanc®imaagiofy (MRI),ares€omputed Akiab X-rayalyorbegraphy (CAT), or

‘ m Posi ti on Em ssi on Tonography (PET),
Comb@ﬁ%'gﬁé?&%g)gn Imaging 9 Conputed Tonography (SPECT),

Magneti ¢ Resonance Spectroscopy (MRS), Magnetic

Meth588 ¥tPreBatafich "9 (MRI), and Conputed Axial X-ray
° TormgrapEa (CAT:, or _conbi nations thereof. 5 Mthods,
licgm ds ok

of hechgay the nveption Mmavdee prenarad pyreRvestipnal
methé@é/fidﬁ@h_@ﬁﬁcﬁﬁi%?dtrit@ﬁisq @rgé Qﬁééé_)géd‘acribw:iﬂwé mfdlgking lexaihfiés. The
.synt hesi s . ose dgscr.i n the worki.ng..
starting taterals Tophe procrssen dedtiibed i therreSentAnpigitian ate known or
may readity b @rdeparedtoy qgomeeationalppéthods iftomn aomnierciatly @vailaltg
chemfc%‘f’sdi |y be prepared by conventional methods from
com

frerci al |y available 10 chemicals. Al so one conpound
oflsorene eqrepounth ot the ipwertinn ean be copverted ranelbepeamgound of

the in9éntidr@sihg tBRVEMRbrR mMdhsgsvent i onal met hods. The end
pioducts of the_reactions gescr,l bed herein
| ans deserner,

B #eproguctE o it EafiheflGeren gy 5 solated by

converttionhattechniques ys.gaby iextratiion, ofysthilisatidn, distillation, chromatography,
otc chromat ography, 15 etc. The conpounds of this
" invention nmay exist in unsolvated as well as in
sbhe gbaypounds of this inveptian meayexistial unsochategaahveall as in solvated
formsS@ittY ?H%%é%&ﬂicam%é%ft?blétéw&its aich Eg %vdtlauk, Sthdrbl and the like. In
genefral, the solvated forns are consi dered equi val ent
generg} thesolyated fpsmeare sonsidesed eauivalent fpthesungolyated forms for the

purpdsB¥ & thigihveAioRi ol ogi cal Activity Conpounds of the
i nvention are capabl e of nodul ati ng the GABAA receptor

conpl ex. They may be tested for their ability to bind
BiologicadlActiAf3AA recept or conpl ex, including specific

-t Oitclihat BpiE Hhvarfin BiE cARFBE AR ibiathlTn@ RN receptor
complexn diheyymaytbe teatedAeriheirabiity torkind o thet GABSx seeenior coraplex,
incmdglfgsg iM%PHEﬁ{hM' or prevention of a variety of

orders o e central nervous system Thus in ] ]
f lipe ﬁempaga@%pf thepsesent ﬂﬂi’@tﬁ‘ﬁ@%’ keing ligands\fenthehengediazepine
bindingsidi SHEGABALTeEaPtofs) Bird therdfoRAGMTRLIN thd BYatdrRandlor prevention

of o VRS A BleGBr St Bpcherian el RitBne S 8 b Rpect e
compoomngis efthe invenéion are cersidered asefub fos tieertreatment, 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;




In a special enbodi nent, the conpounds of the

i nvention are considered useful for the treatnent,
prevention or alleviation of anxiety disorders, such

as panic disorder with or mﬁbhout agor aphobi a,

agor aphobi a wi t hout history1 f pani c disorder, aninal

and ot her phobi as 35 including social phobias,

oB8WOSPYe- conpul si ve disorder, and generalized or

o sodiudsive disoddersdfonexaatple dpilepsye seizurds, esavalsioosder febrile

[ 8&\}@%&% mg&ﬁlafénaurrati ¢ and acute stress disorder;
ers,;

sl'éep drsor enory di sorder; 10 neur oses;
. conigraing;ve di sorders, for exanple epil epsy, seizures,
o CRIvGdl fssragrs:or febrile convulsions in children;
m'grai ne; 5. nood disorders; depressive or, bjpol.ar
*  dfieriegaive orioipolasdigprderadpr example depregsiancpinglsarpispde or

I RSBirie@l indjdy ddpre€$ive idorderd Hg@ﬂws}ﬁﬁc digpeddty Bipolar disorder,
dsod_r,a@ollahdlsor er |Bglar|}andc}3| lar |1
nRiRolar diaog hieelar I e diesdasypRd gYCiptyinIc disdrdefior i ¢

o dpsynhidic sljisardetsy diohgling Bchiapphrenisg; 10
nENY. al i schem a;

- fARIBAEREEAbIMSH] Folltearéia) RERERIA. 1S TEm R

*  natentign deficit kypgraclivily disardes pain; enesis, including

e 3BHhANCROANESiRNE. G HeuFbRARRIPAIRIESI S, in particul ar
emesis .indyced b cth)t her apy. or radi ation; 15 .

*  nBTESH Y1 %%?9“%@9?-3&69@&‘# IRAIRY-LRRRISY BrRaTficiar emesis
g'mlﬁpb_ed @&&med&rtheﬂawlondbﬂigtianp:rexi a nervosa and i

i . neryosa: r nst r syn : neural gia,

o o8 RicKERES RSt oL PSR VPR ., k

o sealing disbgders inpluding gacegiia getvosatanshbwimiathervosa,;

e gbAnse abuse or dependency, including
° af){:egﬁ%rl'fst@mfatl Egr awal colgni tive disorders, such as
g

*  Aowgigiare.9- igeenal newalgiaser ebral i schema, stroke,

o hRR@Ccle $PHBM or spastitity Us.g. irﬁﬂ)ér@bﬁ%ﬁ@?ﬁflerﬂé;r cadi an

. _r&\\ét I%tg. ES |Sq s_ubltagct S I§ ff erc&r}%‘M rn%[nqﬁérl]ﬁe f Bect @h%f wal:
jEr¢® oESyhstance abyRe R depen Iy Q:Bﬁﬁ ghyihdse

o 1 begnitivedisorders) suchoas Atrbiemets disebsé;aand he

¢ EERbNen B RO R B 2L O o o e

tinnitus:

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

or shift work.

Preferably the compounds of the invention are considered useful for the

treatment, prevention or alleviation of anxiety disorders, such as panic disorder with or

without agoraphobia, agoraphobia without history of panic disorder, animal and other

phobias including social phobias, obsessive-compulsive disorder, and generalized or

substance-induced anxiety disorder;

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

It is at present contemplated that a suitable dosage of the active pharmaceutical
ingredient (API) is within the range of from about 0.1 to about 1000 mg API per day,
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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wi t hout agor aphobi a, agoraphobia wi thout history of
pani ¢ di sorder, animl and other phobias including
soci al phobi as, obsessive-conpul sive disorder, and
generalized or 30 substanca-induced anxi ety disorder;
Further, the conpounds of t d invention may be useful

radl ands .in says,.for detect
cBpBired sPrHoatR 3 FHEnHiom showaEbial otk SEBVYY rtne sub-
microatolgr arenticromuiammange eice.tdfdtona below o @bdas 40@ ubf. t he
active pharmaceutical ingredient (APl) is within the
range of from about 0.1 to about 1000 ng APl per day,
PharpaceuticahCompasitions from about 10 to about 500 ng API

PRI astMer Q@p?éct @r‘i@fn‘%hﬁé*rg} ?Foﬁ(ﬁé?ho@@ ?ih‘arr%gc%&’tléélp %anla@@ions

APl per de however on the exa
compﬁglas %?hef%ﬁﬁH \‘F?HY PE cthie amgunt %frthﬁqli‘emiﬁ?%rvqupql@d of the

inveni@ii ni stered, the indication considered, the subject

I wei gk f th bj
i S ol BE e 185 K 4565 o e
admlmsterérlalrpﬁms‘o[maxﬁ ther rave chemical camponndhiaiggprefdrted to introduce the

actuv&h??@&u%ﬁtd oﬁﬂ%&ﬂﬂ?hé’?orh?&f%: g}’]?&h@%ﬁba?lp %‘Hc@pt%bf& é’é?{ Gk

m Ccrono
pharmaceutiga ¢crrnn¢fﬂh¢rowgpﬂner Wit ane Donave a@h\@mc@(ﬂm@@ﬂ& carriers,

buﬁer@ogy}lﬁ%dté' SRFoPobier SISChRIY PRERRLAIR BURNHED
DI preisEag ccuh e menhdse Inening fbIges PRATRAGHIEl Sompositions
compnelmgqueebhefmédleompwadtofane indkeintion forcé phamadcaditally adceptable

salt of HehViiePE Pt Bokier Wifh ofe bhHorE pafiassluically assepigble

carriers, darel, pptiorallye dthar thenapedtic andfos praghydactioisgredients, known and
used irﬂ eé’r? gfﬁecca%ﬁbf(ggﬁ{dsi/ b%l at":&%tétSHe*Tlnoﬂ‘heéﬁ1 nse of being compatible

ar nac

with t @ﬁyaﬁumgr@dl%‘g of ther o\vmtllatlen@r@rnqmaénﬁdjtgxmf@,cmlent thereof.
ephafh&tiutical GdmMpdditons dptd iAVEntich Mg bb&hoﬁ“@lh@blé%h ®fal, rectal,

oroncigh stERL RUGTAL Braincdg byt end aubriadudlh Heapb&imal, vaginal
or pareatgralyiridudivyg cutangouss subcutbreals: intamuscalgpointraperitohde,

intrav%ﬁ'&gé;r'r{t%’rteﬂél ﬁ“@?gr[e;ﬂ%f L’Jé’?glé %P’ mfet%ﬁSHégmgL?sm 5ad?f'ﬁhfstratlon or

those i arforme suﬂaht@forpdawstﬁam ly inhalation ©f insuflatiopt lndudingwowders
and Ilﬁﬁlﬂ%rééb?ééﬁ\ﬁ% aﬂloﬂnﬁ Slﬁgtﬁlﬁﬁd'réléééés*éi@?w@%@%tﬁe examples of

nown and use in t e carrie

sustaingd selgage Fystems inglyde, %@W%'@'Pﬁ'@a’fé@%ﬁf $Qlidhydgprhebic

ponrTfel?@c@rﬁtbﬁng th@fcﬁﬂ‘hpﬁmha dfithd im@ehiorYWhidH @atrised m#y be in form of
I ec. | ent thereof. Pharnaceuti cal

Shap%ﬁ?ﬁ%@?t? gn@ngfortrﬂlg 9GRPENEPon may be those suitabl e
f ©he cheinjcat earnpbund &therimrerttion) tpgeﬂmaahvlth autonweational adjuvant,

carriet ‘U?id‘ﬁ #@ltﬁ'ﬁg hé QP%EG Fhto WS H’lb dH%?r‘}]ﬂgF&gicabcompositions and

par en er aI
unit desagmetbg@of gﬁ;mhdpans;mg:iuda sqlidg,ranskipiparticular tablets, filled capsules,

powdélnér'icﬁB@Ifét ?&Hﬁahnd li§qUAbS, QH PARiElaridqueaas b?ﬁd)ﬁ-bqueous solutions,
i ntracere ntraocul ar in eCtI?hn or infu

Suspengiang; eMu qr@nelll)%r,s, apf gaRsyles e seame. @ T'ff%'i 2"'3“ use,
suppasitoties for rédtalcatiniiviistration, adndasterdle injestablel stllutions for parenteral use.

ipcludi n owders.. and |
Such Sk S ReROUES iAo 50 45l AR iy St
convenfiosaldngrediedts ial ceaventional proportionisywih sewitheutrasditional active
compBhdd 66 rdpIeL dnd dh¥ATARYRRAGe forms may contain any suitable effective
amount of the active ingredient commensurate with the intended daily dosage range to be
employed.
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pol ymers containing the conpound of the invention,
which matrices nmay be in formof shaped articles,
e.g. films or mcrocapsul es. The chem cal conpound of
t he i nvention, together WItH a conventional adjuvant,
carrier, or dlluent may th ¢ be pl aced into the form

OB BRSSO B2 ShrH S Bllon 280 BB g RBRET i 2 wice
variety abbel and baférﬂ:eratd@sagea‘ermadmelrbammm foctho$eskitled artbe art
that tﬂé @H{)\gﬁlﬁ do@a@@%ﬁr&%gk céfhg)?g# sofhe%ﬁyé‘%ﬁlggﬁent either a

ensi o
chem@abmmmurfd ofi thel lrwetnhom beaphaemaceuticatly acseptahle salt of a chemical

compéHtﬁ’cﬁ’Bﬁth?ﬁ\ké?ﬁloﬁor rectal adm nistration, and st erile
I nj ectabl e sol utions for renteral use.

pﬁa'i PRePaling pharmaneyticalcogRosHiens fiem a&Bew‘@l Pamﬁeund of the
presehhiavemtionplasragyutiellydccepRibRnEarterR) cangd eitherotid op I|qU|d Solid
f convent| ona Wi t"h or t hout dd| tion d
orm (18PA oS By AREvsS P et b8 Sonsiies, el wubpBifsies. an

dispefsiblengrarajes: émaﬂdrcamgr cani beadmecommbex substancaswhich afay also act

o o o RO SO lS A

presem@%ﬁable dlsntegasamgeagen awas s Qrcapawialing meielst or ed

' fh ;90\/\?6(9@ ﬂ'ﬁérdaﬁiéf i®h fi ﬁéﬁ'dl\ﬂﬂéﬁ §@If@%ﬁc§fﬁb u@'@fiﬁiﬂﬁjré Wtﬂ‘?(he finely
Wi || be obvious to those skilled in the art

d'V'depI%’t'Y%PPGWPH@"tdosage fornms may conprise, as the act | ve
Clm’ableﬁltthe activeedomporidng s miXedavitipibe wardr Having the necessary

binairigr SRRy <iaBlcHIRRARGR B SompeRfealR s o i P esivec
phbe pawdets ard tabtetp pesferablyscantaimfrent fieorctah to abpoiseventy

erceﬂf oittH@ aciVé &ﬂ ouﬁH’ SitaBi: ca‘?PéFs"%?é %dn%@'g'ﬁ/ c%%%ﬁ@feama%nesmm

riers can ther solid or
Steariﬁ?etﬁlﬁ SHIH] n!?ctcﬁéb B@@'%Gﬁkﬂ@f‘sﬁat’% 9@?@" tpagacgnth methylcellulose,

sodluﬁfﬁﬁ?)g;gnetﬁﬂéélﬁﬂése , AUBR FRItIRY W%i; catd buiied RfidsthBlliRe. The term
‘prep gy s diienyet taincltige e forhalhtes of e fdtiyE sompound with

encagsuatingmatgrialgesndzsriersroviding & eapsuleé mhwhlchlﬂHeBactlvel component, with
, n

or wﬂfét?@ﬁ‘%?@édg,g? I@ﬁgrggrg%encféy g%??ﬂaerl]' \&h ggés fﬁ?lgtﬁ( %gsongg%%n%l h it. Similarly,

cachatsapdlarenges armlncudedeTabletSapowd@Bycapsuieﬁeplllsmaqh\ets and

Iozen@@é &4h bé ub@d %s @bE(F fﬂrﬁs"gtﬁgblb%r biansdminigliatibAed active

onent . e active conponent is nixed
mf?hplﬁﬁa”%ﬁwréqs't%% I?QIOWHEGWBQ uaxapych asapmixiyre gf fatty acid

glyceﬁdmaacwdoal Butteriis Sk mettedRMdtthe @&h@@brﬁp@mﬁﬁ@dlspérsbbe
esire

h°m°9?B$%+si\bﬁVr%BTH%P%SW'B% ?%@ﬁ?%@ﬁ‘%&"%%mx@'@)é ffgn poured
into cprmveniarit szedtrheulds,talloweddapoaldnd $erebpteesalifyi ers are

”&8[1@)%'3%}& Q{Jlﬁ’éﬁf@z& )zlf'agmf‘ Saﬂnﬂﬁgtha‘ibﬁ "?f@{ be pkf'geﬁtedsé@ ?éssaries,

starc
tampons; Breages, |g@Is@§asteSSf@am§mr@@rw@nféalnmgd@ addm@g the addive

mgredl@flittsiu%ﬁ cifrers QQ%kﬁé\hﬁ H theiHitd Beapp r’éEnat@he term 20

E atlon nten ed to include the for Iat%on
of! rﬁE@ra\?@"% H'Motnﬁ YRPLPEINaL ANdeRHISansalor gxample,
water@rwater-prioppiend E%oﬁsdlam 7 For éxampléhpél’@ﬁteiéltlhj\éetlon liquid
nent t of . Wi ut .carr rroy

propaf AR R ve Hirhilptetlaq foldfifs 16 2ulePls palySibidnerylybdf Soldlon.

SThe cheinjcal corapbend aceatding e tiyepresest inventiodeday thus be
formulR8d frpar@ AP Lamifi@RRIh T8 g. BY lihjSctidh? fdteb@mpid'Holus injection or
continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
syringes, small volume infusion or in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions, solutions, or emulsions in oily or
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| ozenges can be used as solid forns suitable for ora
adm ni stration. 25 For preparing suppositories, a |ow
mel ting wax, such as a mxture of fatty acid

gl yceride or cocoa butter, ig first nelted and the
active conponent is dlsperse honbgeneousl y therein,

aquedii yahiSs. ang ey, Gamaly o analien AgSs Such BP siseRIdng GiAbiising
and/oadidpelsingedgerits. Asltdrmailvbjy tHeoagtiveiingrediens mayddd ia dowder form,
obtainkfy Aot b &'l Bl 450 P 3R AR S35 55 951

consttttdmnamﬂl aguttable@rahlpleoﬁ g etetrilﬁ; pa{mgemefree wg’mdb@‘nte ¥sesh
Cﬂgﬁe&!ssscﬂﬁtlcﬁ‘fs%dftﬁel@"foi ?‘rai 0§e ge?ﬁ bé% ré@ Bg‘?ﬁgs'oﬁ)ir?g the active

reparat i ons i ncl ude sof ut ensi on
Compaﬂ%ptéwa:tﬁr(ﬁ%’ aqding gyitabla eolorapds, @?VWFSM%IPQH"S'BQ @Bﬁht@lﬁbenlng

agentglygzgégml uti ons. For exarrpl e, parenteral injection
ar.ation ap be fornmul ated as ,sol.utions,in
il SisPeabRYS 86 T el Rarie el FR S ShANG 1 nely
dividedagtive cdmponentdn lvgatemltm eispoussmateriah \sech iasmaturgl orrsymnthetic

gumsPfesirs? ﬁ#&ﬂlc;s%r s rﬁa %@yn?éi@l?élﬁﬁds%t bPBth(efm%il kh%wn

L Nect | I on, con
suspq flgsagﬁmsand may be present ed in unit dose formin

am%ﬁhﬁlﬁjde?ét%'sfdllwf&ﬁn p%ﬁdrél&ﬁr% intdFtled fSPESHR i YR6AY before

use laul a7 B abons o sl ity SUEAG it orms chie golutons,
suspehsiomeNandemulsisnsiin amuomto thendctive ssmponent sUChrpré&:ratlons may
compfit BOE(S, s B PR cAriiciBl i BlBLsB8REhers,
dispemgetst. thickeinees, satubilizing, agens, aodithe likevgr edi ent may be in
?ngb %&ﬂqlméi%er 16 theP¥pi r‘?ﬂ% e {:ﬁé?hi%l‘ &?n;%urﬁf &¥thé favention

zat | n rom sol ut i on
may Q%fﬁgnuka&d %meﬁntﬁ erepmsArdotinns; er as aéra@Sdg'i"éallﬂag:h Ointments

and cl@dnﬁ&ﬁiéyffo?@x%b%f beb@ﬁnﬂ!l&ted&tﬂth an éﬁ&@ﬁjssor&m lHab@ With the
addltltgrp] 8 %LH apet%cé(ghﬁlg%ﬁi? rge %E.oﬁ ﬁ'@ szgl vl I@ged with an

aqueaus arrgilytbase fandweill rrsgertdralknlﬂ;o sontginaore drtvnokeeemulgifying agents,

Stabl|lgﬂ§|gq3§hgsa§ %Sgé iﬁ%%’ﬁ% uﬁ%&%néﬁ@ %ﬁgﬁ %gﬁ?@w @%eﬁﬁé OJJ ec&lounng

agentsct i ve conponent in water vvlth vi scous nmaterial, such

a@o %ft@rs Qﬁltéd{é‘?d?géblﬁal a@mﬁié%tlomﬁftha 0 hlncluder lozenges

ul ose I'um car boxynet OSG

compawne?(h%mve@gﬁmm %ﬂ%‘t%ﬁﬁﬁ’ hgsegttﬁﬁ'@&y Sugrege ?ﬂ@ PGaeA Ofr e

tragaé‘dﬂth Cba‘sﬂlléﬁ SOrRpRity th@fé?ctlve rﬁg?édléﬁt ‘nQin iREAHAES isQbh as gelatin and
i ons

alycefpr sibse Shd apas: are mpdiie a&Fé’ég‘s REBAG e S8R iRbredient in a

suitabdeliquid casier. suspensi ons, and enul si ons In addition to

t §8Iuﬂ€ﬁ%e ¥§%@éﬂ%ﬁ%{§ H@ﬁ‘lue‘&r cﬁfé%glg &nd 2! c%\}‘r@fbé/ conventional

meangy fpr ekamale wittia ssannes! PiDek ORSRIAY, Tfm ecprep@ewm may be provided
in sin gloelﬁqﬂﬁ;aése fhbi 1'i zing agents, and the like. For
i ¢cal admnlstratLontothe ep m s .t he, chem cal

c $ication 1o e respEAIANY, ffackmay Bkofet!?r %%'%Yeé’ob)é@eans of an

aerosol fotrkation irrwhihghe active! ingredlient is mvmeurraas;ﬁessrmbed pack with a
U AENLS Crea exa
suitatfEbineli b s 2 o R 1R E RO RIGROI S IR e 20
dichloaettifludrometifansytricatdrefludromiethanegoadidhlorotgleafiiongethgeeytaarbon
dioxidebt Gfier STt gh QY firBSolthdy'c@veniently 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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aqueous or oily base and will in general also contain

one or nore enul sifying agents, stabilising agents,

di spersi ng agents, suspendi ng agents, thickening

agents, or colouring agentﬁ Conpositions suitable

for topical adm nistration # the mouth include

| ozenges . 25 co r|S|n t he ac a i n . .
starch, SE76H Fervaiiies SUH3 8 HV§roeiEpvioetfy $Bfillbss 3pf polyvinyipymolidone
(PVPY). Cogwenightly theasdwderearnaymwill fosmng géelhe tiee hasat cavity. dtheqowder

compbgitlgw nH} ¢ dpr%@éﬁteﬁ YW nngao&? i‘cﬁH 1%5 QngB%l iM %SP&&\% ﬁF cartridges of,

eg., gﬁatlm or bhﬁgerer@a@mfrqnm whichsthe tpewider maymejadfawsterﬁd by means of an
inhalep0! utions or suspen5| ons are appl ied directly to the
nasal cavity conventj onal nmeans, for ex

wint Wfﬁp%ﬁ“&ﬂiﬁéﬂ ended éqrteéirwnlsyat*%ryto thﬁée%%%utﬁ% r\%cl%!pg
intranBSalRompcdRidns theftioﬁﬂio@nd rwumyéherampﬁevé a'small partlcle S|ze for

exam R Are i of B ghvBrolge SriSRES1Eh 81 partiid ey Bp BBtaifed by means

known irethacrt, \fcm'exag'lmeibymwmlzptlom ded in a pressurised

pg\fﬁ%r ‘gﬁ et ocar Q@%a?{t’@d oigﬁ)@e §#&Q@%ﬁ r8lease of the active

ingrediertimay beiempleyashet hane, trichl orofl uor onet hane, or
drRé bﬁéﬁﬁﬁéﬁ&bl%&ﬁ%ﬂéﬁ?ar@ﬁb@ﬁbl G Onit Qésaqé“ fofhBemh such form,

sui table er onven|ent
the praBAtalh 1 Suliviaed i Und eresConte I ARPTORTALS gugatiiss of the active
compdnertt. Ty uhit dosade fartnashnthe # parkajedprepartion) the @ackage

contaiffi Fea'q Ao B HrebafarRh, b ahEhesh BBy sefsues, and
powdersvid aialsioxampoulke. Alsaptbenuitidosages iorme¢areb awapsuleatablet, cachet,
or Iozéh@% ﬂ?fb bRt a8 ‘Be thé ﬁgﬁf‘o?n?fb m%ﬁérc&‘ dé?ﬁ/’ drfidde'iRDaeksded form.

xypropyl met
pEa In91 ¢ARSUS fes el a(dnwmstra@@n\a@d. ligwtidsyfof firayenaus

admlrﬁéﬁéﬁcﬁf ar\M tbnfifUidiisantilon dret &@fé??e;iﬁborﬁéﬁsﬁldns The
ent e

P BB ARl P e aneios otz fongag agminislzaot fayBé'tound in
the latest @dition aerérhlrgtcm s PhakmateutivavBicigmceb éMaack Bublislyingo.,
Easto"i\digAgi stered by neans of an 5 inhaler. In

sitions intended for admnistration to the
r Adhenageutically effectjve daseuefaig to that amonshof aglive drgredient which

ameli? e%ﬁﬁo%'& cSﬁ(ﬁlﬁé "I*Hé{&‘ﬁ’éiﬁlc%fﬁd%&llanﬂ%hb@ %ﬁc ir?%o and

er 0 m _Crons or

LDso, i be:flateEmised @dﬁtwassmaﬁeac%%'ﬁ%'m%%n Gellqudiures or
experﬁﬁéntafé}’ﬂrrﬁlsafmb ok¥ rafichétveattherapedic Hﬂtﬁfbxﬁﬁéﬁe"owls the

era R G306 S B Sl B B OSRD 5 PR b
comppsitiprs exhllmtlng large ﬂTeeameLablnydexeSLaretp_ref_eB'ege_ forms. In
ST‘ﬁQ dfogé mlﬁgferaa %’@gt%f cSPré ebe U?r%lfmgfj&gyé@ﬁ% Lfﬁ‘(% Ege weight

con quan

and c@omﬁ@n aithe mewi Itbemgﬁgetedoamwﬁlra%@earomﬁ:nfa@@ulmstraﬂon

dosady PR ﬁdé&bgpbh?gﬁ%?ﬁ‘%ﬁﬁ%ﬁ@ﬁ&%ﬁ% ggékgiééécgro?gg?e should of
coursg;h%éﬁ tegminedp tﬁ‘@v&f@?@ IQN@Tvi al s or anpoul es. Al so, t he

umhé a@tlﬂflﬂesé?é dependden the agtuiié andisavkbety, ofdhe fdﬁﬁeasecbelng
treate!,gﬁéﬁg?se Y‘)ﬁé ﬁﬁtlhlerg %cg{gﬁérb §ﬁ{?}eoﬁ>eqﬁsl?§ar? PSP %ra'y&geevanrye'g)gy tlp ation of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
compositions containing of from about 0.1 to about 500 mg of active ingredient per
individual dose, preferably of from about 1 to about 100 mg, most preferred of from
about 1 to about 10 mg, are suitable for therapeutic treatments.
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Tabl ets or capsules for oral admnistration and
liquids for intravenous adm nistration and conti nuous
i nfusion are preferred conpositions. 20 Further
details on techniques for f%nul ation and

adm ni stration may be found the | atest edition of

n
e 3L oAl ey ha AT minlp Lo SRy drR s 0 day. A
satisfaetbej esutt dahain eertaininstanceas, beeobtaigeddit adgosagei ashiow as 0.1

ug/kga\ h8r1 §/§8ng| C@?g&éﬁlrﬂli oé%dééagj% rféaggg%ge'nﬁy considered
to be abog’r 11(1') ntgikm)vaaradw e mg!hgtprmd%‘efﬁjreshtaqgescaéa dirose abnut 0.1
I |
oS ek DGRy AR o Yo BpdOR Gy po
t herapeutic i ndex and nmay be expressed by the ratio

MetthEQ{fEt]’amap har maceuti cal conpositions exhibiting

amtbgfgé%‘geﬁm‘%'"&%ﬁéﬁf@h@%smef@?‘ﬁﬁqv (he e B prevention
or alleviaticrgef, a diseghé¢ or aldisordec ondlcbndrhloofoftawlenmgwnwmai Ubmidy, including
a hun?dg%lél’ri gfr%t%‘égﬁ,d@@o?’é@r or %fm& QSP i %s@oﬂ%’v@ﬂ@rﬂbc‘ﬁgéfi’éﬁ gf‘the
GABAmK@C@mecoa@J%@ %ﬁcﬁﬁf'tﬂrabﬂer\/@@m%ét% and whtﬁhrféﬂtf@ﬁ comprises

admﬂ@%nﬁ{;%%h&h @ﬂﬁ'\'n Jﬁi%aq‘%bbl?' m@l%ﬁﬁfa ABRRIM T Aed ffereof an
nat uré an severl bei ng treated, and

ase
offect® FNOHRLTa ISl GoMBRUBE Of 116 BHOBIRT an. ad ey bo
VRIis atiplegent tortempiated thatTsuitableddeszge ﬁaﬂgéb@re 0.1 to 1000

miti 30 R, Y050, IGARR B8uf fanbHsbei Rty 0t udiaRts Gy,
dependesg @stusyat upor the exact node opadmimisteattang form in which
admlrﬁé’t’éﬂ?& thé Htc &I t%g)yr@ Q/rﬁ’éh fﬂe%éﬁ*ﬁ%éf‘at%nés ftetitAUineQibject

active 1 ngre

mvolvgdeaqq thel tgpdoﬁwelgbhpfawg@ubleqt dnvobvad, amo‘uﬁiger ﬂmsqreference and
experidriteesfitRé Pﬂ?s&?a‘h"ﬁrv@?@rlﬂari’antlﬁ .10 ng, are

suitable for therapeutic treatnents. 15 The active

i ngredient may be adm nistered in one or several doses

per day. A satisfactory result can, in certain

i nstances, be obtained at a dosage as low as 0.1 g¢/kg

i.v. and 1 pg/kg p.o. imt of the dosage

range is presently consr@éR@@iEt% be about 10 ngy/ kg

i.v. and 100 ng/kg p.o. Preferred ranges are from

aﬁggﬁn\%nﬁoﬁ l|<.<9 ﬁ{f@\& ‘ﬂlu@t?gi%go\gr% ”%@ ogacé the Yolliee\nfi'r?}rg 8§5rﬂ§|es which

are nqth@tneaggd b@mmwaﬁbfrmm tOHi'@e sm@ft @ "pdeotlol@lé§ cigimed.
rret hod for the treatnment, prevention or aI I evi ation
i sease or a dlsorder or a conditjon [ivin

Genegﬂli %QI regeligns inpelving i sensitive RageRts Qhin n}ﬁ (=] gvere%erformed
underdhitrogdeandrin @nhyldrtduersdlxzenmswggnesrmtwlphaia loaisbdiune ulphate

t recept he ce rvo
was U323 AT R I ARV RS etehBs fe BB et vaporated
undersneduced Iprassupe.ani nal body, i ncluding a human, in need
thereof an effective anount of a chem cal corrpound of
the invention. It is at present contenpl ated that
sui tabl e dosage ranges are 0.1 to 1000 15 mlligrams
daily, 10-500 mlligrams daily, and especially 30-100
mlligrans daily,



dependent as usual upon the exact node of
admnistration, formin which admnistered, the
i ndi cation toward which the admnistration is
directed, the subject involyed and the body wei ght of
t he subject involved, and fJ%ther t he preference and
e rience of the physician or veterinarian in charge.
Exang@g MPLES 25 The invention is further illustrated
with reference to the foll owi ng exanples, which are
not intended to be in any way liOmting to the scope of

the invention as ﬁl aimed. Ce | NO,r eact i ons
involving air senlzt ive reagents nt er nedi ates were
HO Red +under™itrogen and in a Wpus sol vents.
Si um suy phg or sodi um sul phate B0 was used as

dryi nd agen{ T the wor kup- procedur eg
wer e evapor under reduced prRes - 16 Exanple 1
0 ONHR HONO 'U HO\ Noz + \Nd H F X_ _S\/\N\
S 3-Nitro-4-(3-thiazol -2-yi-phenyl ani no) benzoi ¢ aci d
3-Nltr5-4Fﬁ?-mlam1+B-qunhmfyla?nmpbﬁnzlmdagid phenyl am ne (14. Og,

5 Toa %&pﬁ% bf 8! ghuaﬁ{ﬂyé* gPﬁZOI Nomin d(‘i“4)1%g ‘(’)‘;%?mi\glij?ﬁ aphydius NMP (50m)

was adéisd|4-ﬁmr0n$-mtm’c@nm§ acid (19. Bg, %@WQUOI)O\T ae ras@tﬂnt mipkure was
sti rre& 9999“1’3 b@éﬁﬁl ﬁf‘ T‘P%kébd@é raEtiBATIRE Wéb M;ﬁé’nd@ﬂ% t«/\Haﬁter and the

red
sold WA Fiereq eff il Wala! A Orioh i ai ko, 3yl 1be sirea
produt0 (2.5 1 83%%- (3 br onophenyl am no) benzoi ¢ aci d Thi s was
prepared anal ogously from 4-fl uoro-3-nitrobenzoic acid
and 3-bronpaniline. 0 HOQNOZ HOONO2 Borane-THF NH
3-Nitnsi-4-8-Kramoaigenylamino)benzoic acid

This was prepared analogously from 4-fluoro-3-nitrobenzoic acid and 3-bromoaniline.

10

0]

NO, NO,
HO HO
Borane-THF
NH NH

—_—

Nx Nx
\ W \

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)phenylJmethanol
25 This was prepared analogously from 3-nitro-4-(3-bromophenylamino)benzoic acid.
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[3-Nitro-4-(3-thiazol -2-yl - phenyl am no) - phenyl ] - net han
ol The above product was dissolved in anhydrous THF
(150nl) in a nitrogen at m)sq ere. The solution was
cool ed to OC and a 1 M sol ut'fon of borane-THF conpl ex

i 10, (132nl) was added~dropywi se with stirring.
HO ‘@ the addi ti on, ?hetlon m xture was | eft
hlrranngahoanbl ent~tEmp@ar at ure over night. The

sol vent was_Tehoyed in vacuoJ20 and the residue was
part' pned between water a i chl oro met hane. The
| ayer was dri ed._ ovel agnesi um sul fate and
porat ed to dryness lgr eave the desired product
% 39, 77% . [3-Nitro ?3 br onophen yl am no) phen

[3-Amyh-Ae(3aiwaol-25yI-phenylsasinp)-ghenydEmettemgous| y from

To a $gifiid] S%esgbz&fe/&ﬁﬁﬂ%z@ %a)(%ﬁ%nm L ilpre’d TP (Mbmi) and

ethanpB(5mi) was-gdsledrhydsazine )hydpa'terﬁw mhi2i@mmol) and a catalytic amount
of Raﬁgg Rk, ﬁ‘?fer}ﬂﬂ&fremaélsﬁ‘r?ed‘%‘c 8fhb gnt%;ﬁﬁdl?u?i%%%v? Hﬁ‘ﬁ%nd then

fiteregi{hianih Qe qeisrineflisatEwes e%éérgiech@ dryapss fo affardihe desired

produZ:ﬂ-71BTB@,)8617a§1 a catalytic amount 5 of Raney nickel .
he m xture was stirred at anbi ent conditions over

n| ght and then filtered through celite. The filtrate
[3-Anum-4e§3a@onﬂpémnylamin§;)pémyﬂmeﬂfefmﬂd t he desired

This ﬁé@ﬂ@aj&}? N Pﬁglg) fﬁ‘#‘is @g{t&%r(gptgrggg{ PaRa '%gﬁﬁéﬁ’weﬁ ?@)—m

methaprmlm t r o- 4- (3- br onophenyl ani no) phenyl ] - met hanol . HO
NHz HO N, NHHC(OEt)B H'NN\~5

[1 (3hhi azol -
20| m dazol 5 V anyl 15 To a solution of the
akgwe. product (15. 8g, i n anhydrous THE

V

(100n]) w&ie©OEgded tri et hyl thof ormate (18ni, O0.11
not ) d a catalytic anount p-t ol uenesul foni c

Aaci d he resultant sol ytiofxxas stirred at reflux for
Q ee hours and then t ol vent was renoved in
guo. The residue was iti oned between aqueous

[1-(3- A2 PR BAPRY L B8 B oS 0heRidny acetate and

€ organi c yer over sodi um

To a gQlutien ef theaheyeddrduek @8-8% 5€6atrnmol)@a|amwdrous THF (100ml) was
added hféiﬁwd?ﬂfo%ﬁm‘atém Smliﬂ) | mbf)fandoé? BQQIWkaéﬁo@ﬁ dfig-iok@enesulfonic

acid. {feiresiutant 3P1ubph ey Plresk el el fociieee ROGsie tgthe 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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[ 1- (3- Bronophenyl ) -1 H benzi m dazol - 5-yl Jnet hanol 25
Thi s was prepared anal ogously from

[ 3- Ami no- 4- ( 3- br omrophenyl am no) phenyl ] - nethanol. 18 O
>N HONNO _NON PPh3, D/ \' NH-iN/ SSO
~N 2-{1-(3- Thi azol - 2-yl - phed§l ) - 1

H benzoi m dazol -5-yl nmeth yl]-isoiadol e-1, 3-dione To

HO i é‘>cool ed nmixture of the abov adug (\.6. 5g, 21.1
phthal i ni deo( 3. 7g,  25. | a
tri phe | phosphinedi n rarshyeEADO 15061 ) Nwas added
5 die azod bob(l*ylat—e—H 29, 25. 4mm|) pDW Se

ring o 15 min. Stirring was co
n. vvhereafterOthe sol vent was renovgd A T’vacuo.
esidue was triturated with ethyl acetate and the
resultant precipitate was filtered off, hed wth

2-[1 -(glfméz %#I?J?er@?)dﬁq ge‘ﬁg_% 9& @yﬁnétﬁyly ROVFIHIE9, 3-dione

To aragé%BE bk pi i POy 448 882 31 ophephipe|mide3 7o,
25. 4nﬁ}ﬁ© %rnl;l tﬁpﬁéWlﬁhJsfpfﬁndﬁﬁarﬂinﬁ@u@WWﬂB@ﬁﬂmby adgean

dieth aZ{ c?rg?o{(@a%r @%q ?ﬁ?lﬁmmo‘?ﬂé#orgwqgez \?Vlth stlrrYnd overh%]mln Stirring
was dantirned fori 3amin. vithereaftert thel Jolvestiwasoleendvedlndiasne. The residue
was tﬁﬂﬁteiﬁ%ﬁ%f%@&ﬁéﬁ&a@?ﬁdjﬁ&‘@gﬁl}%ﬁ%c?ltet%wae filtered off, washed

with ediy| acetate ranﬂ\dneld I@Nhﬂ\alr to leayenthepdesgiced mgduct (-39, 81%).
C (1-(3-Thiazol - 2-y/

(sheny | H benzoi m dazol - Ilrl3 am ne, 20 To a

2-[1 PaRnEF1 ’r’r@m&ﬁézaké eih fi-'éfyndql? hndiese i n

This as. prepbm(ﬁna(l ly froms]1-@dorethdypHeay)-nEl-tberttimidazol-5-
8. 7mol The m xture was stirred at refl ux

yI]me{han%imho and then | eft at anbi ent conditions over
ni ght. The sol vent was renoved in vacuo and the

2-{1- eI Bhad il i f%”ﬂzg"’”?"ta%’“@?ﬁ othIiSdyE. 18 ddhe
This \%@qs Creptred 2BalpoRUGTaT il OB RERS)-A R BGRACHRISHIZOL 5y}
ethanbf: 1

N
o~ C : szﬁ S
N
HZNNHz H,0

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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25 v/v) as the eluent. This afforded the desired
product as a white, crystalline solid (3.8g9, 71%.
Mp. 99.7C. 19 C[1-(3-Pyridin-3-yl-phenyl)-1

H benzoi m dazol - 5-yl ] - net hyl gm ne This was prepared
anal ogousl y from2-[I -(3-(p)7 i din-3-yl)-phenyl)-1

C1-3ay ey eyl begeomiaszor sy i e tyming ' O™ 1"
This Vias bre(pﬁarédﬁaﬁblmgooslyyfrord|2F1[13(3YGP]Vfiﬂi"€3")X'|))phb‘ﬁyl)a‘l-i-d»ien'zdimidazol-5-

o ESIET AR 3ai e . BoRfOS, ) o2

benzoi m dazol - 5-yl net hyl ] -i soi ndol e-1, 3-di one in 25%

-[1 pe F'/qul yrdin-3- Sh nfd -[11-r EnZotiridH 701 -ﬂﬂm@ﬂﬁ)ia’ﬁﬁnel
AR W

benzdirmid=iansag| -8 n)dbréetl 13vdlibné 39 28%OYierd] Mp.didne43°C.
en218% yi el d‘%ﬁ“”z'zﬁ' 229C. on yietdl Mp.

C—[l-(S-PyraZ| n-2-yl]-phenyl)-1
C-[1-(3-Bynictioi 21ylefztreviyd)stiy-bpnmeintig b zof S gl -iretbylaetner epar ed

This \@_é‘%‘éﬂ%ﬂﬂéa éazoﬁ%§[g[fléorﬁ %’n]gp(# fli\f'\clﬂg g-%a)qe‘ﬁvﬁ nlfl-beﬂlzmmldazol -5-
yimethylldsginrdale-1pdydiong3n 1l q;yleld Mp 224-229°C.
1(1(3 Pyra2|n2yl phenyl)-1

| - | t . d
C-11- G By e A perolidess) i meth e i any ) - 1
This wh® preteired éaatdgouﬂyyffdm L My( 3}(ﬁymlmoyl)3pﬁeﬁylyil1 Blﬂﬁenzmmldazol-

5-ylm§{ﬁyﬁsg%| gg/lga{) Eoc&%ﬂrhzg‘? psﬂwﬁd Msp ]1%5 %% Cal c.

1-(1-(3-Pyridin-3-yl-phenyl)-1
T @ﬁ%fouf‘aﬁ'?&‘m”ﬁ "Z’gg%"fgﬁ'@f@ymeﬁéﬁp?red
This Iﬁnm@ﬁmr@muslysfrw] 1y(ff fnyg@mnu”ovlirpheeyw benzpimidazol-
5-yl]- étﬂ%-YScﬁhdbleh%EﬁineHEMSESi HR¥ Sl of [Mh-‘Pﬂ@ shdsFBHM52Pa. Calc.

315, 160071 Da, dev. -1.8
316.1 ggffagc{eg ,]::fg ev.

&P pyri di n-3-yl) - phen yI] 1
H benzoi m dazol -5-ylj-ethylam ne This was prepared

-1-CrA N prs Rl bR piidazgl gpthyiamine
This was preparec aoalogoysly- fmrhya-m ﬁ1s(<a pyfridie-31ylphginyhel H-bemngoimidazol-

-y|]-é‘thy@-<?so§gg5|551' 3JdF%M% iﬂf1dd}¥/"y*£|d Lé%p%m e§8\3 %ro ws 315.1604

Da. Gl G415 TR0 8 dediact P

1-{1-j 3-(6-Hydrazi no-pyridin-3-yl)-phenyl]-1
1-{ 1-[?(? Zér'o%)? ?31 og&-ﬁ) éhé@% Eﬁ%nz)o:@ldazol-&yl}-ethylamme
This wh$ prepaired daaloigobisly! flone tZ{-ERi3A@-BEordFpysidins 3py eplaared]-1H-
benz@ﬁ@&&%‘?%ﬂ %e{h&ﬁ%émé?x [4 d??lﬁa( HS'I;?‘% ?Itr] h/fb @ngﬁy‘S%’é [M+H]+
showg 333\150NPa.NCalc>333. 151549 a, dev. -4.3 ppm.
The maijor product (24%) from this reaction was
1-{1-[3-(6-Hydrazino-pyridin-3-yl)-phenyi]-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.



HZN N AC20 N "/\S ~/"N "\ PN

N-(1-(3-Thi azol - 2-yl phenyl ) -1 H benzoi m dazzol -5-yl neth
yl J-acetami de To a suspension of

C[1-(3-thiazol -2-yl -phenyl b 1H benzoi m dazol -5-yl ]-ne
thyl amine (0.70g, 2.3mmol)2Pn dichl or omet hane (30nt)
was added acetic anhydride (2.4nl, 5 2.5mmol) dropw se

H,N i rring. After/U\he addi ti@n, stirring was
c ed for 30 nin ah rdaction nixture was
washed\tw ce W AJp sat ur at ech=atieous sodi um

bi car te ang—enee=wW th water he organi c phase was
dri ed r sodiumsulfate and entrated i n vacuo.
Thi‘) oncentrate was purifi edS by | utm chr omat ogr aphy

on&siNica gel, eluting with/aWm xture of
di chl or onet hane, nethanol ang-fnmonia 10 (9:1:0.1

N-[1-{8-Yhibkol- 31 Bnél iR BEtk A mRBS bL 8 JiREAIH Hoetdinig9:
Toa ££m§¥pwfé§§a?ﬁﬁim-£§f§a&ﬁ Z%iggnﬁgiﬁu}methwamine
(0.70%@.Bﬁfn?&&ﬁf‘éibﬁl%%fﬁbthafn@(@bmlé was added aceti¢ anhydride (2.4ml,

25 FroowE i obob BB, B et s G5 b o 20 i

and tisd pyactidAImikhid was wasthed twibe 3B, shOREéd, Rjucdas sodiind
bicar%@te an acmc):leewia'\ vc\?aférprlﬁee Nrg'\zlanic’:\I phlasg) wtas'?ﬂe’g 6\%arBsrodh|Jent1 érulfate

and cen¢ant(aed ity vacio-Theytgnaeninate vab ipunitied byrdodienolchBempatoagraphy
on silﬁjquei,'gﬁgﬁ%%h%' ﬂ'\i)ff't‘@ StficHoFBntbiaRe Oethanol and ammonia
“[M (3 bromophenyl ) =1
(9:1:0 yath)i Ahisaffarded yherdesivad progichbbeg. 65%).dMents6.4°C
(1.1Qg, 2.54mmol), 3-pyridineboronic acid (0.47g,

N1 B A k985 acelamnos
This wias prepanbd abalogpbsiyyftom [Gps (8 [ pyeidiralydldphenyl)-)Hb@nkgimidazol-5-

. ’ ob i |
B 6 DB O80T BRI (PRIl 48 954 Bl
343.1656886 M4, devTHe3 ppsul t ant ni xture was cool ed and

vol atile material was renoved in vacuo. The product

preci pitated from the residual solvent and was
ExampleZer ed of f, washed with water and dried in the air

to afford 0.56g. 21

8- [ IR( 3- (6- Fl uoropyridin-3-yl)-phenylg-1R

bernzo dazol - 5-yl met hyl ] -i soi ndol ey, iqpe \ This
X
was prieparedy anal ogously from 2-[ 1+
nz~wtagol e- 5- y] et hyl"T?i soi K '
(6-f1uoro- 3- ritdi "&YBoroni ¢ aci d

2-{1-[1-(3- \ di n- 3-yl - phenyl ) -1H benzoi m dazol l']
-ethyl)-is ol e-1, 3-di one
Br HetAr

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

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

et hyl }-i soi ndol e-1, 3-di one and 3-pyri di neboroni c acid
2-(1-{1-[3-(6-Fiuoro-pyridin,3-yl)-phenyl]-1
H-benzoinidazol-5-yi)-ethy|?1|30|ndole , 3- 1o dione

21316 e R ey L Dalr i aral Saylgtethyllispindole-1,3-dlione

This wasprgpared andiogeuslyrath @4d -(@Abromophenyl)-1H-benzimidazole-5-

ylmetéﬁ %W@%%Pﬁ%rﬁ% Oé}?d Qoo l]?dpo% ﬁg @n?)boromc acid

H ben20| m dazol - 5-yl] - et hyI )-isoindole-1, 3-dione 15
2-{1-[Tf(?§oymﬁn ﬁgﬁfeﬁgi éﬂ?ﬂb@ﬂ?&%&aﬂ/@w thyl}-isoipdole-1,3-dione

b benzol m

This \@%wﬁnaré%aﬁatsag@u lye‘r%n @ -Hn3-2rome- pheaylhab'ogwlﬁ%mldazol -5-yll-
ethyl}asoidldoR=1,3-dioné analadpyhcﬂneﬁdrom@emdi) 1

H benzoi m dazol -5-yl net hyl ] -i soi ndol e-1, 3-dione To a

solution of 2-[I-(3-bronmo-phenyl)-1
2-(1-{#-[Be(bzfrlooepyridin-3-yl)-pbehyl]-1 H-sanzodolidazbl-3-yl}2ethgl) -osaindole-1, 3-
dione (1.0g, 2.31 mml) in anhydrous THE (20mLl) was added

2tr|butylstannylpr|d|ne 2, 254mmIH)
This was arepdred gnglg)gpugl{/ from 2-{1- [1 (3 ~bromo- -phenyl)-1 ben20|m|dazol -5-yl]-

ethyl}tlgélha&es{ BLdighe B RBQ@BP&BSﬁﬁﬂM%QbWde( 60ng) and

he resultant m xture was stirr at reflux in a
nltrogen at nosphere for 3 days. The reaction m xture

2-{1-[We3-Ryrieniclie 8-yMoh Bkl ehben 2oimiiizel-8+l]-sthy/l-dssiadolei 1, B-dione

This Vg Hresi %uSM{J%'V?FPS%%C@X@L@?OP%@G?W B oimigazokS-yi-

ethyl}eisviodaler h8edions ast Gi-pyrimidinahgitoniclacih gel with et hyl
acetate to afford the desired product. 0. 249 (249% .

2-(%1-_(3-ér%ra2| n-2-yl)-phenyl) -
2-[1-(Be(Gridiar4rylphenys- W—h@ﬂwmldawwmeébﬂl-@m%1 Srdioge
To a ¥6IGtieH 6P £43-BHRGBISHENYY)- TH-BEhZnlibazsle!B- metﬁiiqa@daddle 1,3-

dlonegﬁg)egzét r’BaZ I'Q@Qﬁ‘ﬁéf%% ﬂ‘-j# %Mwl)lv?é)sl Qggecf thhbuty|s?annylpynd|ne

(0.82,[2L54rhn{d3) 4ty aaatalytie sinpbupheftetnakis(triphenylphosphine)palladium(0)
(60m§£§ﬁ@ﬁ1§p§§;§@é anrgﬁ&dﬂgusfé Qﬁ/ljr%d LPRIAATh & rilltrgggrln SﬂﬁogdHeSre for 3
days.2H r{elm[agtmgm nuxtur@mﬁmnphed mitheaguseauscamaiont gnd extracted with
ethyl g& ut G t?gﬁlcet?)&ra%t Wa%rh?le?ﬁ‘i{/er maE?(nesu]Jm sulphaée aﬂg

annyl pyrazi ne.
conc e vacyqod he conece s rough silica gel with ethyl acetate
Q([ti?t A he g NF?'@Q’V? ﬂmf’e@(ﬂ‘! gh ilica gel with ethyl acetat

to aﬁdrd[tﬁe(désﬁéerpaomrwmm(m% 3-nitro-phenyl]-ethanone 5

To a solution of 4-fluoro-3-nitroacetophenone (165g,
0.9nol) in NWP (350nml) was added 3-bronoaniline

2-[1-(89Bytazit-29ipbhermyiy 1 Hebertzoyhidaaohs-y{rhéfhyisoindolerhBidione
This #4¢ pldlfared analogously from 2-[1-(3-bromo phenyl)-1H-benzimidazole-5-
ylmethyl]-isoindole-1,3-dione and 2-tributylstannylpyrazine.

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



10

15

20

25

30

reaction m xture was stirred at 80C for 6 hours and
then left with stirring at room tenperature over
ni ght. The resultant suspension was poured into
ice-water and the precipitate was filtered off and
washed with water and dieth et her, successively. 10
i,ng in the air afforded the desired product (2629,
Exa"!ﬁéfﬁ 1-{4-[ 3- (5- Chl or o- t hi azol - 2-yI ) - phen
yl am no] - 3-ni tro-phen yl)-ethanone Tk s was prepared
anal ogously from 4-fl uoro-3-nitroaceglophenong and
Q 3-thiazol -2-yl - ph¥Hyl ani ngd,n 76% ¥ 5 ¢0C N
i N\\ / PHE THE X

| ~NHROHy Ni 2
Ani not4- (3- br phenyTam no) - phenyl T - etthnone
3- Br onp- phe m no) -NMmi t r o- phenyl | - anone
(759, 0.22npl) 'was dissolved in THE (350 nd

hydr ogenat ed by standard procedures using

y ni ckel
the 20 catalyst to afford the desired diam ne,

as
1-[4- (ﬁnﬁr@mq;:aeefw@amq;\ F-piEr On‘é@&”}’ﬂr@‘ﬁam"?%out further
To a $dlididn 6P4fRBro-3-nitroacetophenone (165 mol) in NMP (350ml) was

added Apromanpis oty Smiaicand kol Bt ‘égﬂﬁ%ﬂ adthe

reactibn{mixfude Wascstirasdoatt 80°&zfolr 62hgLirs -apldethgh deft wcth sﬁrrl righat room

tomp ek BRI PHERANEY) dadebrbe K BSBRREIINY ek etor and ne
precipitate wagi fillgred off amdomsnﬁdewgth a\fﬂteroanqad@ﬂwl ]eimrhaume@swely
Drym%%@th%galr BfféfiB theEsire 838Gt (9624, Ei'i%)Et hy' o

rthoformate In THE in the presence of
t ol uenesul fonic acid as described in Exa le 1. 23

1-{4-[3-(p1Chlgra-triazalw- 1) -rheavligminalyd-nitisahgmy}-athanone
This Wh@?l‘é?pﬁréa Gﬂé@:’gvﬁsbﬁ' ftor UbRIIBSB-nilidatelpheRbAE @B B-thiazol-2-yI-

Phe"fi}awegm °ZY' Ig (5-chl oro-thiazol -2-yl)- phenyl am i
noj - phenyl } - et ha none. 0 OH N> NaBH4 5 X X

9 1- {1 [3 (5- Chl oro-fhi azol-2-y|)-pheny|
= Qi m dazol - , dhol To a sobUtiOn.-of
-[3-(5429@ oro-th 2 y-lc)oag anyl 1 -LH-benoi ni daz
ON<5ENH ) —ethanene (6°% (75nml)

g,N

was added sadi um borohydr de (OHe1g, .
theultant m xture tirred at roomteny
' It rogen 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.



10 atnosphere for 7 days. The reaction m xture was
diluted with four volumes of water and extracted wth
ethyl acetate. The organic extract was washed with
brine, dried over nmagnesi ughsul phat e and evapor at ed
in vacuo to |l eave the desir product (4.95g, 789%.

{11345 o tab - 2ol Phany h Hebars SOz BouAbSaARR | | - 1

This wadb prepaired daalvigobslyl ftore tik{Bramnintd 3 (B<chjporeghiaedl-2-yl)-
l Lynf
phe"%’?‘l{?‘g%@ﬁgﬁb‘{tﬁﬁ%"ﬁ'am no) - 3-ni tro- phenyl ] - et hanone.

20 Exanple 4 0 o N ) HCONH2 \ \> HetAr-B(OH)z N/ N

Br \ HCOOH Br / \ O GCN> 6M HCl Het Ar  HetAr 24
Y¢- (3- Brono- phen N
nzoi m dazgkr,5-yl ] - I >forrmm' de A m xture of
1- 1-("3-bron¢e—pheﬁyl)-1 beRzoi m dazol - 5-yl ] - et hanone
3.8mvol ), formamd .5ml, 23.8mmol) and
e

id (22.4m, 595mo s 5 stirred at 190C
mours. The cool ed m

> was decanted. The
5 resi’due was rendered al kalTne by addition of
1-{1-[8ebeChiorthiaapishyls-pbenyliitHebenzoiratdazahl-yixethanok d

i | ; e

To» WL 0§00 o BB 00, AP ARl 8y 24 S e
(6-3gcbﬂ8m¢létrb nal (if%1) wasordfedssedida bprphyghide €0.91g,
23.9nish) dnd tAE resliitEm: ARiRitPs RRRestindRe &tab6M RAthcraHRE HPa nitrogen

a ni_a 1 er v/v/.v?1 t.o, af ford,.t he d%ﬁl red 10

10 atmo%ﬁ for z 39%._ he reaction mixture was diluted with four volumes of water

and eltradtetwitBe(hyt Edl:etate) e @l‘gan'm‘*eﬂtbacpmlelsw!/éstd%\bmm brine]j dried over
-5- - e - I .

magn%?fgi&%bét%%@%8%%%%‘1"‘}&%&9i‘?%\?ed%%ocr"é%%%qr9gv%%95g-
78%)- EGrQIRRMS pb[MyH]HosEBMeB66.0635Dari Galar 356062436 Da, dev. 3
ppm.di net hoxyet hane, water and ethanol (4ml, 7:3:2 v/v/v)

15
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

& $e
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15 was added 2-fl uoropyridi ne-3-boronic acid (0.09g,

0. 65nmmmol ), bis(triphenyl phosphi ne)- palladi un{11)

chl oride (5nmg) and sodi um carbonate (0.07g, 0.65mmol)
and the resultant mxture %25 heated to 160C by micro
wave irradiation for 4 mn. “The cool ed m xture was
diluted with ethyl acetate and washed with water.
Dryi ng over magnesi um sul phate and col um

N-{1-f1r{3sBrarmgpaphyit- WbénzmmiddZol-6hd]-elibyl} sfermamididuct (1

A misiSHg EO R p R R, oMb ioWPaife ¢34,
23.8mmol), fp;mpmu@@(%tm,o&&qu)Imhd Sorymip apwem 4ml 595mmol) was
stirredrap ‘FQ@“E Fﬁrcbaﬁé’urs5TMé )CPSFe@’er u@rmgﬁan@a' Phdpssi ug was

rom N- ro

rendqcp%@?ki@ﬁpq]ag;pg%?cgl_sg}ﬁ qatur@[tepg,,@qwgpmp%n gﬁfponat and extracted

with 91 Qe Pyhé drgméeb@aanmazs aged owsr r?la éSlahﬂsulphate and
conc @"L:rq% RS

BEh¥qc Lgatl'hgeqp[n }_qz[aﬁp\pﬁ:\s ﬁ-"ﬁﬁg’ }I'fotjgh gg‘lca gel With a mixture of

dichlofemietheren xyethanolrardi aqueaus)ammemid {3:1:0.1 v/v/v) to afford the desired

i m dazol -5-yl)-eth yl)- formam de This was
pr°dd|§5 Qpa?r"gd anal ogousiy from N-{1-[1-(3-brono- phenyl)-1

H benzoi m dazol -5-yl]- 30 ethyl}-formam de and
N-( 1- 5— - % chhl ﬂh‘H—B@hiolﬁﬁdé%leE-ﬁ %@W)%ﬁnamlde

Toa cinfgﬁg (33&9m I@erﬁa}\;\?H e{nFO{rgld@ggf- 5-y -ethyl}-formamlde
(0.2g/40.66MehbIpya mdlrd!ure of drrﬁethb)(_\;lfelhamJ Watér and_ethanc;l (4ml, 7:3:2 viviv)
was L0878l ol ol P o Be2RUB)! BHbenyorosonine

palladitmdhzasilonidm@rngpand $edies earbohatef (O:OvgyiGdebronabBand the resultant

mlxtuﬂe %%s rﬂg‘%@d id”‘bé@"?i 6’}9@ ﬁ‘bu\&%\% lFHBdG%te Ifor 2%32’?\% cooled mixture

was d)\lagedawﬂlé@tmﬂ Reetaie andwashed with water- Baying evee masl@ﬁaw@
sulph&fe @f@&bélufrﬁﬁ@ﬁr‘oﬁibto Haﬁhlcawen@uwﬁhéaﬁ%rr%qﬁoaun@t Bemg, 67%).

Le-EGHRRRS ot PUSHI Shaws aﬁﬂq%@éaﬂﬁﬁféeébiq"@ééﬁif ”d38ppm

through silica gel with a m xture of dichloro nethane,
N-(1- Dot Xy B S Sl M o it Sitig O oy ledthylfqumanmice
This was p[ema@dr apalogoustydrorm Ne{ BRI - (3:hrqmo Phenyl)73Hbeazoimidazol-5-yl]-
ethyl}ﬁoﬁrnaﬁme aﬁ% ]T[e’%o(x? M‘d ﬁ@ b@abhiéjéélﬂ% Yrd% ﬁBEf‘Y.U—E%I -HRMS of

enzoi_n am ne i's was” prepare

M+Hlr oo 328y 6 G. d(alc §334 68051 Ba dev. 6.4 50m.
N-(1-{1-[3-(2-methoxy-pyridin-3-yl)-phenyl]-1 H

BB RIS AR sl 3
formagdiBe 171536 Da, dev. 5.1 ppm

This \&E%érelzozrég 85 Hﬁ‘ébgslgﬁdrﬂ N} f'—Lﬂé-bR?ﬁG%h]en}l) -1H- ben20|m ddazol 5-yl]-
ethyl}fremamidssand f2;47d1methoxypyr|m|d|ne-5 -boronic acid in 1% yleld LC-ESI-
HRMS&VF i+ §h&@sf40!401m5' éhr& 204'1)72%5@5 ]delf Hep&ﬁ

nzo'i mi dazo I-5-yl }- yl)-fo rma mi de. Exanple
5 NO2 NO2 802C12815CI

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



5-Chl oro-2-(3-nitro-phenyl)-thiazole To a stirred
sol ution of 2-(3-nitro-phenyl)-thiazole (18.5q,
89.7mmvl) in a mxture of chloroform (150m) and
anhydrous DMF (40nml) was sl %Ay added sul furyl
chloride (28.2nl, 359mmvl) ““After the addition, the

ammeys {81 RIS HeSTEL pRHEE (-1 B0 A5 hrddr-ESI-HRMS of
[M+Hj+eshowes! 336 4794 2a.c0alct 3i26.1 €285/ Da, dess5dgpgmt i oned

bet ween aqueous cal cium chloride (3M and ethyl
acetate. The organic |ayer was washed w th aqueous

1-{1-[d@rMethoaypyridine3-yldrphanydvth-bengoigydaralcuybethydamined
5 This \%@Egiﬁr%gg /fhglﬁ?mﬁﬁgﬁ)ﬁ]\l :Nk ﬁ%ﬁ;&ﬂ?eﬂlﬁ%}ﬁﬁﬁé&Fé@glz-tpaenyl]-1 H-
benzqimiqazoterdi-eihyd-formamids ina heieldol G-ES-dRM» obiM+H]+ shows
345.1738 DR rCalé- $45.171536 Dacdel.) 5.1 lppaol e (20. Oy, 69. 6nmol )
in THE (260nl) was added hydrazi ne nonohydrate

(13.5nl, 278mmp1l) and Raney nickel (2g). The
1-{1-[B€2cffluano:pyridin-3-)-phen]-il Hrahzaimiakazo LSy} eathyiamine s

10, This i3 Hedard oty sy ol 1 P P  2RIURS pYRIR-yhipned -
benzgigmidarel-oryi}-ethwh-foenamide.26 et hyl acetate and
saturated, aqueous sodi um carbonate. The organic | ayer
s dried over sodium sul phate and concentrated in
Exanﬁﬁg&%_ The concentrate was eluted through silica ge
with a mxture of ethyl acetate and ligroin (1:3 v/v)
to afford the desir#o, product (10.6g, 72% . 5 Exanple
Mg RIRLRIN N' -AH/ M>R\RBN> R R R
Cener al prasegur e: To a solution of the amne in
nhydr ous—BM-—10-R0p\IN g of ami ne) was added 1.1
egur wal ents of triethyliampne and 1.5 equival ents of
t bpropri ate al kyl at P agent. The resultant
15 m xture was stirred at rooohtenperature until conplete

N f arting material (TLC or LC Mb).
5'0”’%‘%5%26&2”’%@%’)%%@%(1 with four volunmes of water
To a slittedesolutien ofi2+(Binitrephenylxtkiazole.(188g.88.7mmol) in a mixture of
hlordtBFA Y2 Sus DM (40M1) WasOw U RIESLIRNITcAdrid
¢ orapfo:(gse%qt)he dée%ﬁ%d_prﬁgts. ) was ) % ) ﬁ?ﬁ} riae
(28.2ml, 359mmol). After the addition, the resultant mixture was stirred at reflux for 3
20 hours. The cooled mixture was concentrated under reduced pressure and the residue
was partitioned between aqueous calcium chloride (3M) and ethyl acetate. The organic
layer was washed with aqueous sodium carbonate, dried over magnesium sulphate

and evaporated to dryness to leave the desired product. 20.6g (80%).

NO, NH,
©\( n T ©\(
N —_— = N
= =
S\/g S\/g
25 Cl Cl

3-Thiazol-2-yl-phenylamine

To a solution of 5-chloro-2-(3-nitro-phenyl)-thiazole (20.0g, 69.6mmol) in THF (260ml)

was added hydrazine monohydrate (13.5ml, 278mmol) and Raney nickel (2g). The

resultant mixture was stirred at ambient conditions for 1 hour and then filtered through
30 celite. The filtrate was evaporated to dryness and the filtrate was partitioned between
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By this procedure, the follow ng conpounds were

prepared: Methyl-(21-(3-pyridin-3-yl-phenyl)-1

H benzoi m dazol -5-yl net hyl ] -ami ne and 20

Di et hyl - (1- (3- pyridi n-3-y/

phenyl) 1H benzoi m dazol - 3pnethyl] amne M : 235C
ochlorld

ethyl écetf %%p L{get,edsagpe%ﬁ?ﬁn leq-irB%%t@r hg organic layer was dried

over §oc$u|n}1 suhbﬂate amdreonaedtratedaneiabaocThe concentrate was eluted through

silica E?E\%/nllzm Ol(r?\n cﬁ egléﬁg/ lq%eﬂité qY’n)d I%g HZ(H )2”{5\;7 EtoE@‘lfqrﬂngfé de]slred
produch/A19. 69,57%% 405. 2069 Da. Calc. 405.207921 Da, dev.
-2.5 ppm and
[ -(1-(1-(3- i di n-3-yl-phenyl)-1HDb imd
Exan gy o b from 3.1, (acY )7 ¥ benzolm dazo
Pyrl di n- 3-yl - phenyl ) -1

H- benzoi ni dazol -5-yl ] - éfhyl anmi ne. 30 R1
| N(1-(3-thi azR8< 24 -pheny)-1 R3_ N
N ZO‘km dazol - 5-yl Mgt hy ing and N \>
Slnethy! - (1- (3R®Ni azdh - 2-Y gyl ) -1 R3

H-benzo m dazot=5-ytnet hyl )-anine L& ESI - HRVS of
Qws 335. 1313 Da. Calc. . 133042 Da, dev
Prepared from

C [1-( : i azol - 2-yl - phenyl ) - nzoi m dazol
thylRdrine. 35 27 Ethyl-(1- (§2th| azol - 2-yl - phen)l%/% 1

GeneHJI aééuu}bdazol 5 yI met hyl ] -am ne. M 224C (as the

Toa ﬁ/ g{l gfl agrg Inep %yd@% DMﬁe(ﬂ)Qr%O’ﬁ“ pr. g of amine) was added 1.1
equwialdntmabﬁneﬂ@dianhné apd re5 bth]vawntslef the dypropiate dlkadatidreagent.

he rg¥ilafS Biglund S <IFOR AL RO Salbrdtfo oo bgnsumption of

the stpNirg matgriahgT130 pr L@MS)aThe:mmture wasdiiggabwith fourevalumes of
waterérgi @ﬂ@cte@%lgjéiml acetatg CPIun%n ch csmato Baghlc work-u up 9 of the

hzol m da

concenjiaied ﬁyir?ctaaﬁméedm asied e 71 1 NHNO N
Pyri di ne- borane ~> N corrpl ex N N/ M 15

By th@%&&ﬁ’dre'\‘:h{e]foﬂ compounds were prepare
Methh"di;f%zﬂﬁ"ﬁ g1y3 'pg-pgeé I—E enzoi m t hyl) - hyd

-JH iaq;pqg;lmldazofl Ir;‘)emgllj) amine
and 1-[1-(3-pyridin-3-yl-phenyl)-IH benzoi m dazol -5-yl] - et

Dimet i f3-Byridin-3-yl-phenyl)-1H-benzoimidazol-5-yimethylj-amine

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



met hyl - oxi me (prepared as described in WD 96133191)
(0.88g, 2.57mmol) in dichloronethane (10m) was added
pyri di ne- borane conplex (0.87nl, 8.57mmvl) and 20

gl aci al acetic acid (2.5m),_successively. The

resul tant solution was stirféd at reflux in a

Etnyid ks ool (BRHIE et baep v el oghinang

Mp ZMﬁG(asigeMrMMmdu)ed for 30 min and the resultant
mxture was concentrated in vacuo. The concentrate

an

artitioned between ethyl acetate and aqueous

Dlel‘hx/c{d HidrthisizokPtybwaeayl)-Thibenzpimidazohpeimetiyljdaming over
Mp. 158 %%ﬁ*‘@,«b@hﬁﬁe 5 eluted through silica gel with
P a ?nqSture ot et hyl g)::etate and nethanol (9:1 vlv).
This afforded 27ng of the desired product.

BenzydJ1 58\ thiZ2bE294- phb’h -ﬂ-ﬁbéwmuﬁﬂﬁzblﬁyhﬁath ]

Lc-ESIRRMS arPr SRy do? BRERE el s 2 &Y. 1 Fpom.

and H benzoi m dazol -5-y/nethyl]-formanide 5 A soI ut| on of

D:berﬁy[;éf é§fﬁ:§5£§2§ﬂ-@éﬁypPh—?%h%%ﬂmlﬁaezo( pymethylgmine | |

Mp. 126fGi ¢ acid (20ml) was stirred at reflux for 3 hours.
The m xture was evaporated in vacuo and the residue

s_partitioned between ethyl acetate and saturated,

Exa"ﬁﬁﬁ@ﬁus sodi um car bonate. The organic |ayer was dried
over magnesi um sul phate and concentrated under
reduced pressure. The residue was purified by 10
_colum chronmat ography on salica gel using a m xture of

| di chl or onet hane and net Hanol (9:1 v/v) as the el uent
Gpfdord the desired \Sg (33%9 . LC ESI-HRVS
@ [MH] + sPyadizg-b33®. 095 I : 335 096657 Da, dev.

9 Mpm ExafPfe 9 15 3 2 N™M> > /N_/N_/N_

> C—Ca a T
5- Chl or o-t hi azol - 2-yl )
m dazol - 5-yl | - et hyl gm A€

O-Methyl-N-{1-[1-(3-pyridin-3-yl-phenyl)-1H-benzoimidazol-5-yl]-ethyl}-hydroxylamine
To a solution of 1-[1-(3-pyridin-3-yl-phenyl)-1H-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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A stirred suspension of
1-{1-[3-(5-chloro-thiazol -2-y1)-phenyl ]-1H benzoi m daz
ol -5-y1}- ethanol (1.0g, 2.80mmol) in a mxture
anhydr ous tol uene (60ntl) an? THE (10ml) was 20 cool ed
to 10C and 1, 8-di azabi cycl o §.4.0]undec-7-ene (0.5m,
3.3 ) and di phenyl phosphoryl azide (0.95g,
Exa"ﬁﬂggﬂggl) wer e added, successively. Stirring was
continued for 45 mn at 10C, whereafter the

t enper gt ure was raised a|d the m xture was stirred at
HN :@» ﬂ\yr two days. The~gqpohedyi ure was
conecehtyated in vacua and Hthe cé)wtrate was
partiti qned bet ), ethyl acet Zdhd saturated,
aqueou Qdi umﬁar_,bonate. The organi c extract was
magnesi um sul phat e, % ated under

dried o @
redyced pressure and eluted through=s¥lica gel with a
m'ﬁurse of dichl oro- nethane, F{anol and aqueous
a fa (9:1:0.1 v/v/v) to aff g he desired product

29 (0.75g, 70% . LC ESI-HRMS of [MH + shows 355. 079
N-{1-[3a(Thtazot-2-ApheTdk 2Hekenzodnidazol-5-ymethyfarmamided 5
A souﬁiHFPoiOé-y-'eﬁ-tﬁHkGle?-_ E?ﬁéﬁy|}l¢$ﬁbec£hz§ﬁ}§iq‘é?largﬁlgﬁ§né nine (1.4g,

exi st as racemc ur es. peci anti oners
4.57mAl) i fsmie acie(28 (1} was stirred at refibciondrhouse| bg mixture was
evapdsrafdd ineacb@ind thBaesSidlBEYaE partiiondd@bbdeh ¢y addtdte and

sourdh SnRASRAGHN bide, ho Rrnd b g e ster Sesium
sulphateband sondahtretbed apdercreduged pressure. The residue was purified by

- (4- [ ). i i
colur foMABGARNT I S WA URAF o RSP Blclybietyong e methano
(9:1 vin)tas ibemtuent toiasford the desiredproduet 0.59 (88%0t kG-EhkHRMS of
[M+HPNsK6Ws 8851008 DRRCAIR! 834 09665 dRY. 3.9 ppAi.i t ut ed

aniline to afford a nitroaniline which inturn is

hydr ogenated and ring-closed. 15 By this procedure the
Exanipiél/90owi ng conpounds are prepared:

(R -Benzyl -{1-(1-(3-pyridin-3-yl-phenyl)-1H benzoi m da

OH zol -5-yl]-ethyl)-aywi ne and NH,

. -Renzyl - {1-11- (8- pyi @i n-3-yl - phen = N
enyoi m dazol - 5- yI[] - gt hyl ) - ami ne. S
J-N-[1-(3-Pyrazi n-2 N N

@ 1H benzoi m dazol - I']-ethyl am ne an

-(3-Pyrazin-2-y/

- 1H benzoi m dagol <5<yl | - et hyl am ney__
R S1- 11-(3-Pyridin- -\yIS- phenyl) - 1H benzwsdazol -5-vyl
] ¢t'hyl anmi ne and
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[5.4.0]Jundec-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
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(S)-1-11-(3-Pyridin-3-yl-phenyl)-1

H benzoi m dazol - 5-yl ] - et hyl am ne.
(R)-1-(1-13-(6-Hydrazi no-pyridi n-3-yl)-phenyl]-1H benz
oi m dazol -5-yl j -ethyl am ne ﬁg
(S)-1-{i-13-(6-Hydrazi no- pyrrdi n-3-yl)-phenyl ] -1

(075G 5% L BT RMS AU i Ns1957.079 s, Gajc ASS,WBAZ R dev.

1.6 ppmazol - 5-yl j - et hyl ami ne and 25
(S)-1-(1-[3-(6-Fluoro-pyridin-3-yl)-phenyl]-1H benzoi m
i dazol -5-ylj-et hyl am ne.

Examg 190 11- (3- Pyri mi di n-5-yl - phenyl ) - 1H- benzoi i dazol - 5-
yl]-ethyl am ne and

Somq_p%tgﬁza(;plm(-:g g;yg{glljtgq,d;qnthgt%@rgﬁgg@bove exist as racemic mixtures. The

specmcR)anénﬁdmdr%-c(dir f&paré@ lb92tﬁé géngtal ppbsotiuré baldvid estdding from
i dazo
the cczrgywe{mtaﬁy %\éé lag) Bheryl?,tpylaaﬂgﬁ§,l 1-1

H benzoi m dazol - 5- yIJ et hyI ami ne.
NHiR) N-(1-{1-{3¥
| uor 6-pyri di n- §

enzoi m dazek: 5=
N- (T-7T- {3
Féngoi m dazol - & F- et hyl ) - f or man#d

(R -N(1-{1-{3-(2- Met hoxy- pyri di n- 3- yI) phenyl]-1
H benzoi m dazol -5-ylj-ethyl) 5 formam de and

) N-(1-{1-] SN(.|R¢ Met hoxy- pyr i giidf- 3-yl ) - phenyl 1,1
benzoi m dazol |jN|$t hyl ) - fermagide.
)\@{1 {1-{3- rret hoxy- py di\)1-5-yl )&‘:&
benzoi m dazol ethyl)- fo de _and 10
(1_{_I’{3(24Drrethoxy pyrlmd 5-yl) - phenyl ]
1:@(“ m dazol - 5- j@et hyl ) - forrm Q
(R 1-(3-(2-Meth pyr|d|n3yl) pienyl ] -1 H benz
I 5yIJ et hyf am ne” and X
The ohﬁ%al?yzé | m(ﬁ 14 oyy@bhf%ylg%%a%ﬂé 3 Ylote B8 ByYadetyhation with acetic
anhyc(n@e qnq mlir(a@q with rujnmaqd; y\qo@suham m‘ogugﬂ i$ r@a@ﬁy |vq|thlthe anion
of the"béﬂﬁaﬁl%t@fgﬁﬁghte% 3’%}?5@95@%@% }j?lﬁﬁ%@ga nltlgaglrllgl;lle]whlch in turn
is hy‘ﬁpé%'ﬁtéf-’ lﬁg‘gdﬂﬂ'c 18564 - et hyl ami ne.
By thuéﬁé)roéeduke(tﬁe f(ﬂlo%h@b@rr@bhhds aréppdparedeny| ] - 1H benzoi m
(R)- B?gﬁﬁ% 1 {[’? (??y(lg rp%lyzg]gem qg-l ge%zwdagﬁé ﬁwlﬁ-eti)yl}-amme and
(S)-Beryd+{ 14 1f8-garidin-3-4-pheryly Habe nenimilazo ESy NtEhybasine.
: R

(R)- ’giié-%ﬂﬁ Yotior R R B O Sl Sty SRE PR
(S)-1 &@W@zzeﬁ waohwurblmeyzgfm'da&lrﬁ-yli-@tmmm y be
(R)-1 1[@1(31#’}#@”)3431 yohbni/h i#?‘-l—béﬁicﬁﬁﬂfﬁzop‘ﬁﬁ}@th?faﬂg?ﬁ é%‘rn\t,imog o
(-1 edS Bl SoobSnbl Eobesoimistozof Gl R BmIaEar ot s
(R)-14{198-(6Hy iy zine-pyniairg 8 )sshtbriydfc 113-bbb zsiesidarol Bykethylamine and
(S)- 1}5 [§ (E'ﬂya{rgzmo-pyndm-&yl)-phenyl]-1 H-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)-phenyl]-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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mM pH 7.4) using an U tra-Turrax honogeni ser. The
suspension is centrifuged at 27,000 x g for 15 mn
and the pellet is washed three tinmes with buffer
(centrifuged at 27,000 x g,for 10 mn). The washed
pel l et is honogeni zed in 203 of buffer and

(RN BB R i NSt b btesiitaebr b3S Jprmamice
and 27,000 x g. The pellet is then honpgenized in buffer
(-G AR BT T P b oo
(R)-Neliefi al3afi2-Mathoxytpysigém3amidphenille tHhenzobadazal-5-p8<ily)-
formahhifle @pidor ane preparation is thawed and centrifuged at

2CTor 10 mn at 27,000 x g. The pellet is washed
(S)-Ne(rtdof SolerMeBoxipysidimenyhrrieryk tHabenzgimidazohasyingthid)-
formadhiea- Turr ax hom)ge_ni ser and ce_ntrifuged for 10 m n
(RN 7132 Dot XV Hnesi SR By Stny
formamidgiamdl tissue), and then used for binding assays.
()-8 2. DielboRY- s R -Gl 1 Poizdlmihzd S55p-ethy)-
formagaideent rati on), nixed and incubated for 40 nin at 2C
(R)-1.STTO 3P Aok PTGy DR 1P DBrzOIR b ST SABRAThnb and
(S)-1 9 k3 Meha aauadnsi) Ay B b e daor Bkl -t iamine.
(R)- 104842, 4Diresthbyy-pytimidih-<8-pipphehyif-16l-berrzdimidazol-blyljesttylamine
and under suction and immedi ately washed with 5 m

ice-cold buffer. The anobunt of radioactivity on the
(S)-1414[3-€2,4-Dimnettexieppiiméidinidyyib-pherylj-i biléndimidadol-5-yl}-ethylamine.

U] ) L e nalate Lot _

(R)-13 0312 Pty ooty 3y BnomiE i BenzBiriichgSies i thiigming, g

(S)-14 mﬁz%mrowyr@yké‘m -ehenmyiid1 pemgetmidazelbd-yi}edeylamine.
before calculation of an | C50 The test value will be
given as 1C50 (the concentration (pM of the test
substance which inhibits the specific binding of
"HFNM by 50%. 20 1 TESUMETHODS ed test substance
concentration, NM x C. t Cx where Co is specific
binding in control assays, and Cx is the specific

Test niethodd in the test assay. 25 (The cal cul ati ons assune

In vitPemmbitmwafqqif'lﬁﬁtr&kgﬁsﬂncem-m biﬁddiﬁﬁ' ts fromthese
experinments wi.th a nunber of conpounds™of the ]
The GABA recognition site and the benzodiazepine modulatory unit can

selectively be labelled with *H-flunitrazepam.

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

from male Wistar rats (150-200 g) is homogenised for 5-10 sec in 20 ml Tris-HCI (30
mM, pH 7.4) using an Ultra-Turrax homogeniser. The suspension is centrifuged at
27,000 x g for 15 min and the pellet is washed three times with buffer (centrifuged at
27,000 x g for 10 min). The washed pellet is homogenized in 20 ml of buffer and
incubated on a water bath (37°C) for 30 min to remove endogenous GABA and then
centrifuged for 10 min at 27,000 x g. The pellet is then homogenized in buffer and cen-
trifuged for 10 min at 27,000 x g. The final pellet is resuspended in 30 ml buffer and the
preparation is frozen and stored at -20°C.
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invention are shown in Table 1 below. 30 Table 1 Test
conpound In vitro binding 1CSqg (Pl

C[1-(3-Thiazol -2-yl -phenyl)-1 H 0.011

benzoi m dazol -5- I]-neth /a

N- (1- (3- Thi azol - 2-yl - phenyl 5111 H 0.024

enzoi m dazol -5- [ neth | -acet am de.
§E AT PianAreRaratons ihaeed ahecant Bu0ot-ai? 3@ or 10ymin at 27,000

Th@rpvuemé WasHRevied wi tnrzmdrmso MM Tri%—cﬁhlteQ@H\I? “usifly aly Ultra-
Turra% Qgﬁﬁq@nﬁﬁ r gﬁ@rqﬂa@@#\bgé 5 (ﬁ B'ﬁl{\ gg%@@@b X nyTl'éle fn"lztalspellet is
resuspbaded oedd mid | Tris-citratep pabT 4 (590tm|tbw‘fea§<pier gvifarigimal tisdue), and
then L#%ééiri?p bﬂb‘i’nﬁé{%’)mﬁ%‘%kyfo §ﬁ@3lg ?[;e Fa@ﬁé??@@?lyl of test
solutign Wﬁ%f’ plrgfaHyOE(NM éﬂ wxpnalaqqmgpﬁau@n), mgpgqg gmqty]cuba¥ed for 40
min af 2°OYNon- s@b&ifb(bﬁd? Yédé’tbrrﬁldé@m’ﬁrh OlériaZepan (1 ;Eidl final

concagitRER) Mssngia) esselinet 2 (ygdgg@hcg;gégp.@ybuﬁerand

pouregiudiedotlly ohitd $WhatdepeBEAD ylassHitre filted drndemsubtiory and fmmediately

S 0 , ' kvl .
wash G il feoolg el T Bt of e oG elsss
determmniacbby penveritiooal/ljquiy stiptillatonycouritingl Spegific bindiyg js total binding
nﬂnu§M8ﬁ€?55N&ﬁhﬁﬂﬁ al kenyl, and al kynyl; 20 wherein R

and I ndependent of each other are hydrogen or
kyl. 2. The conpound of claim1l, wherein Ra
presents hydrogen, alkyl or arylalkyl. 25 3. The
25mb8u imhikition bhspecific binding miust ke wbRAined fraferencalculation of an
IC~,. Nydrogen, al kyl, alkoxy, arylalkyl fornyl or
50-
alkylcarbon |. 4. The conpound any one of cl

1hg tesivatug WIIIthe glelsn @é%s (the @pag@mitraﬂonamw of the ‘test substance
which inhibits the specific binding of *H-FNM by 50%).

Resu

ICso = (applied test substance concentration, pM) x

1
C)
Cx
where
C, is specific binding in control assays, and

Ci 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-yimethyl]-acetamide.
N-{1-[3-(Thiazol-2-yl)-phenyl]-1H- 0.0048
benzoimidazol-5-yimethyl}-formamide
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30 5. The conpound of any one of clainms 1-4, wherein
Rd represents a heteroaryl group selected from
thiazolyl, pyridyl, pyrimdyl and pyrazinyl; which
heteroaryl group is optionally substituted with one or
nore substituents |ndepend§ tly selected fromthe

CLAIMIUp consisting of: halo, hydrazino and al koxy. 33

1.

6. The conpound of claim1, which is
C-[1-(3-Thi azol - fy phenyl)-1
A-apsnpind ef-gesneral 9rf]"Ul¢e(ﬂhyl ani ne;
C[1-(3-Pyridin-3-yl- &minyl) 1
H benzoi m dazol - 5-yl ] thylamne; 5 CG[1
-(3-[6-Fl uoro- pm\dln 3-yl
H benzoi m dazol - > ‘ X
C [ 1-(3-[Pyridin- 2%&] p )-15
H benzoi m dazol - TNe;
C
H

[1-(3-Pyrazin-2-yl - phenyl) 1
benzoi m dazol - 5-yl ] - met hyl am
1-[1-(3-Pyrazin-2-yl -phenyl)-1
H benzoi m dazol -5-yl ] -et hyl am R
1-[1-(3-Pyridin-3-yl-phenyl)-1 M
bt 86 Nzekidk dR&lof Ebr)dr]ycﬂ’tlié)ﬁbéﬁe@or any mlxture of its isomers,

OF BhRLT AR ygc&égtaghﬁ%eﬁ%&henyl I-

Whefein 3- ( 6- Hydr azi no- pyri di n-3-yl) - phenyl] 1
H benzoi m dazol - 5-yl }-ethylam ne;  1-[1-(3-Pyri

dl%m gd#h ﬁ@%@r@ey% E%%ﬁ\%%e{mrg&%sen?hyé%ggﬁ hé/ Lﬁ cyc%alkyl
eydjeaikxdahyldalkehyISaMynyelt hydil]oxypalkaxry cakoxyalkyl, arylalkyl, formyl,
étkg%ﬁg%ﬂggg%pxgalwlcg %mlﬁﬁ ); acetam de; 15
N-(l {1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1
R’ pepresenisdabeter@ary| grosphyl ) - for mami de; N-(1 -{1

3-
H! be\?é gﬁfﬁég@?@élrﬂyrbﬁ? i é%t}’c}r;aﬂﬂ%o rBﬁgt].rﬁt%j with one or more
N- ( 1S\bstituents Imqneﬂéenw§elsyﬁdﬁ@nﬁhsgmp pRRSisting af:
T‘ ?enzm wale 2Rgdroky YRR 8L hRIR N-afkyf, a’ﬁfﬁ r@lﬁ*o trlﬂuoromethyl
H-

bén[z g. &ﬂ%HgE?’;‘&EOW ?deg%’:ﬁbé"aﬂk% a}c oiaﬁ(oxy, aILyI cycloalkyl,
- [ 3- (2- Meyotwadiyylalkyl, alkengt, ang-gikyenyyl ] - 1

HE ge?g O;:Pugra‘éﬁ%)??q g }angtl'\wlbaghé'ﬁd?r]tjoi ehth other are hydrogen or

H benzoi ni daalkyl- 5-yl } - et hyl ami ne; 25

Met hyl -[ 1- (3- pyridi n-3-yl - phenyl )-1

H benzoi m dazol | met hy Ik am ne,

H\ﬁgpnmoupg C(f;g:lqjg,}%/ whersin R perrg§ents hydrogen, alkyl or arylalkyl.

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

Eﬁgéﬁbﬁnb;@ﬁ’al%‘i j()jll' g’t \ﬁpfgl%e_irg%e Eépln)es}ants hydrogen, alkyl, alkoxy,
anytadioyly foriny prialk@lepsbangl.n- 3-yl - phenyl ) - 1

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

Met hyl -[ 1- (3-t hi azol - 2-yl - phenyl ) -

e sarmownd of @anyong efglaigns 1-&mh@relg(R represents hydrogen or alkyl.
Di nmet hyl -[ 1- (3-thi azol - 2-yl - phenyl ) -1

Eﬁg%ﬁ)ﬁpwpg%%%ng%ﬁ o %}g%is%;nmrl%_[ein R? represents a heteroaryl
groupsaiected dmh tHiaxdige phsdyl; pyrimieyl and pyrazinyl;
it bRVl PGP IomlaEls Aihatiiied with one o more
substituents independently selected from the group consisting of:
halo, hydrazino and alkoxy.
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6.

Benzyl -[ 1- (3-thi azol - 2-yl - phenyl ) -1

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

Di benzyl -[ 1- (3-t hi azol - 2-yl - phenyl ) -1

H benzoi m dazol - 5-yl net hyl ] -.am ne; 35

O Met hyl - N-{1-[ 1-(3- pyr|d|n3 -yl - phenyl ) - 1

H benzoi m dazol - 5- -et hyl }- hydroxyl am ne;

g QOF@O@ﬂﬁloéﬁlﬁlmZE/ yyhicthisenyl ] -1
dg%zﬂhlﬂkdiﬂ-w pary F?Hrbén}zofrﬁlﬂﬁﬁﬂﬂ- ([-rdethi/famine;

5-Ch t
LRy rahsT Bﬂ@nbﬁp%a'ﬁ? detols:i methyiagings
CHar(@d6-Flaoso-pyridih-3-yIF-phenyd)-0 H-benzoimnidazob54f]-mbthylamine;

ERar@EPyrd- 2y bRl T B Rl RaaRh et

CeltpBrRyragina2-yhphamyg):tl Helzénzpireidazot-byd- raatlnyiamme a
ﬁﬁTRQWaﬂﬁ ?gwpr?é@l)omcdeﬂzﬁﬁmaaéol ) %%Ly}bﬁﬂﬁ .

er eof i Somers or
15[61@7%)’”(’6?' yl-@hﬁﬂ%&éhbﬁ@%ﬂlﬁ%@@&%pwlhﬁﬂhylaé@ne
ur{u[sqsmmmrn 35y|)N?héhﬁ]-1 Hessizoffilazol-5-yl}-ethylamine;
BB S e Ry B DR T e GBSty namine;

¢Jf[a+(ﬁ:33y]:rnﬁid|ne$-y&phéhyd)(-n Hebédmmmfazohﬁwl]eéthylahane S o nmers

R 1S TSI i BhorR 1 ST biinicRz oo RIRE A S bl

Neld+(@aiwidin-21y-mhenyhel Hrbenaolaudamlgﬁ-vlmeihﬂ] acatarmde

mﬁpgaﬁ?”qzﬁﬁ'“?*@pﬁ"e'ﬁzﬂ'?ﬁ&"%ﬁ?wEf@%%zndt‘?@i"ndf??w 1-6yi)-
farmamide; on of a disease or a disorder or a condition

AE(1{ A3 ZEM e tHOoX - pigidiTe 33y 1 Y pidHyI]- THLIhzohhiBl 8 261e5-y}-ethy!)-

fil sordangr condition is responsive to nodul ation of
receptor 15 conplex in the central nervous
Afy(ét-{dn[B (2H4-Diethoxy-meicudo-5vy )i pherlyd+ thi-BenadienidazoliSag}-ethyl)-
g di sorder or condition is anxiety disorders,
an| C di'sorder with or w thout agoraphobi a,

Adar[aﬁadblpunewoxmwmrmat%yly-pbenplm benzgq,mmzm Ariliral
|acpﬁ,hgr phobi as, soci al phObI as,

Z Siiéahﬂ@en% s hsu?ﬁsn me iz Ry aiadarsine:
mq?rt[3§2a‘!lmbkpyrm3aﬁ)4pbemﬂ]-$Hébei128>m‘1datzol -Blyagthylamine;
beRp i@ oy B AN Bhedur T tndReiRRE o SRERE S e,
Dimethys[ to(8spynidiot3-ylephany!)a1 ibeinaeimidezol- 5ykmeth)elﬂ-am|ne
ﬂﬁﬂ%}ﬁgﬁ J‘f% Jgfndm QSJI ?b}aﬁglzqwngé@zrm@g%z?% )@f-‘etggl} amine;
@it@ﬂmbﬁ [1d¢spwgdwt3 virehanydr H*&eﬂéomldaz@tﬁ-mlhethyl}-amIne
Me‘ﬂWl 1- (B-tmaﬁlom bR&ny!}- 1H8tsérﬁzouﬁ|mbdsryﬁneﬁwla?ﬁuhém c

Bik ibaﬁh iy BenkArdeid S vimajpyt-amine:
Eﬂ'lydaip‘r-&-th|azzdi1a¥ylapheny1)eﬁt-l+bymzdeﬁ|dazdal mybmtayl]-lammg
e
Benpzyld1+(ddbiezadl-2yl-pheny)-i Er-beyryzaimidazal- ﬁtwrnathyﬂeammtet on
BRSP4k AR 5 A P
GHURHIANE -G R 3. e g1 H-barzpigaifiaralr-yil-ethyi-
hydroxylamine;
N-{1-[3-(thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-ylmethyl}-formamide;
1-{1-[3-(6-Chloro-thiazol-2-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethylamine;
or an N-oxide thereof, any of its isomers or any mixture of its isomers,

or a pharmaceutically acceptable salt thereof.

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

parapl egic patients, the effects of substance abuse

or dependency, al cohol w thdrawal, cognitive

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

stroke, head trauma, tinnit or disorders 35 of

circadian rhythm e.g. in subjects suffering fromthe
effects of jet lag or shift work.

A pharmaceutical composition, comprising a therapeutically effective amount of a

compound of any one of claims 1-6, or an N-oxide thereof, any of its isomers or
any mixture of its isomers, or a pharmaceutically acceptable salt thereof, together
with at least one pharmaceutically acceptable carrier, excipient or diluent.

Use of the chemical compound of any of claims 1-6, or an N-oxide thereof, any of
its isomers or any mixture of its isomers, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament.

The use according to claim 8, for the manufacture of a pharmaceutical
pharmaceutical composition for the treatment, prevention or alleviation of a
disease or a disorder or a condition of a mammal, including a human, which
disease, disorder or condition is responsive to modulation of the GABAAa receptor
complex in the central nervous system.

The use according to claim 9, wherein the disease, disorder or condition is
anxiety disorders, panic disorder with or without agoraphobia, agoraphobia
without history of panic disorder, animal and other phobias, social phobias,
obsessive-compulsive disorder, and generalized or substance-induced anxiety
disorder; stress disorders, post-traumatic and acute stress disorder, sleep
disorders, memory disorder, neuroses, convulsive disorders, epilepsy, seizures,
convulsions, febrile convulsions in children, migraine, mood disorders, depressive
or bipolar disorders, depression, single-episode or recurrent major depressive
disorder, dysthymic disorder, bipolar disorder, bipolar | and bipolar Il manic
disorders, cyclothymic disorder, psychotic disorders, including schizophrenia,
neurodegeneration arising from cerebral ischemia, attention deficit hyperactivity
disorder, pain, nociception, neuropathic pain, emesis, acute, delayed and
anticipatory emesis, particular emesis induced by chemotherapy or radiation,
motion sickness, post-operative nausea, vomiting, eating disorders, anorexia
nervosa, bulimia nervosa, premenstrual syndrome, neuralgia, trigeminal
neuralgia, muscle spasm, spasticity, e.g. in paraplegic patients, the effects of
substance abuse or dependency, alcohol withdrawal, cognitive disorders,
Alzheimer's disease, cerebral ischemia, stroke, head trauma, tinnitus or disorders
of circadian rhythm, e.g. in subjects suffering from the effects of jet lag or shift
work.



