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BENZI M DAZOLE COVPOUNDS AND THEI R USE AS MODULATORS OF THE GABA[ err]
RECEPTOR COVPLEX This invention relates to novel benzinm dazol e conpounds,
pharmaceutical conpositions 5 containing these conpounds, nethods of
treating theremnth and to nethod of preparing such benzi npgpgpdsidicas
conpounds. 2ﬂ conpounds are useful in the treatnent of centra
nervous systen1d|seases and di sorders, fh are responsive to nodul ation
of the GABAA receptor conplex, such as for'exanple anxiety, sleep

di sorders, nenory disorders, and epil epsia or other convul sive disorders,
10 Backgr ound gajizripazbly %Onmﬂnfmsmens USDTAS[ MODULATORS (05D THE) GARAKa RESEPTOR
( GABA) , GABAAcHMrLgRt Or s are the nost abundant inhibitory receptors in
manmal i an brain. The GABAA receptor are structurally 15 constituted as
macr onol ecul ar het eropentaneri c assenblies (conbinations of a,[err] , and
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agents that1d nteract with the benzodi azepi ne receptor -or recognition site.

25 Agents that bind or interact V‘bﬁékg‘-&lﬁuf@i‘iﬁ@ﬁiv@ﬁﬁor?' tes on the GABAA
recept or conpl ex, _

Receptors for y-aminobutyric acid (GABA), GABA, receptors are the most abundant
inhibitory receptors in mammalian brain. The GABA, receptor are structurally

15  constituted as macromolecular heteropentameric assemblies (combinations of a, B,
and y/5 protein subunits). Several subtypes of such GABA, receptors have been
described by techniques of modern molecular biology.
Each GABA, receptor complex comprises a chloride ion channel that controls chloride
flux across the neuronal membrane, and multiple recognition sites.for small modulatory

20 molecules such as benzodiazepines, barbiturates, picrotoxin, and certain steroids.
When GABA interacts with its receptor, the ion channel is opened, chioride influx is
enhanced, the membrane is hyperpolarized and the cell becomes less responsive to
excitatory stimuli. This GABA induced ion current can be regulated by diverse agents,
including agenté that interact with the benzodiazepine receptor or recognition site.

25
Agents that bind or interact with the modulatory sites on the GABA, receptor complex,
such as for example the benzodiazepine receptor, can have either enhancing effect on
the action of GABA, i.e. a positive modulatory effect of the receptor (agonists, partial
agonists), an attenuating effect on the action of GABA, i.e. negative modulation of the

30 receptor (inverse agonists, partial inverse agonists), or they can block the effect of
both agonists and inverse agonists by competitive block (antagonists or ligands without
intrinsic activity).



such as for exanple the benzodi azepi ne receptor, can have either enhancing

effect on_the action of GABA, i.e._a positive nodulatory effect of the
receptor (agonists, partial agonists), an attenuating effect on the action
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having affinity h enzodl azepl ne receptors have béen synthesi zed
during the |&st effasisewhereaspastial inverse agenisy are copsidered;igtberusefubassogattien epi ne
receptor sites @ffanédrs! ! considered-as very attractive biological sites for
interfering with the CNS to treat various disorders and di seases, then
nearly all previously synthesized conpounds acting at these receptor sites
have fail ed durNaomewmus comudundsebeldnginga diflerentsesies of compaundsgiasing effipitycdfor
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the GABAA r ecephhctive Bid\ddical sites for interfering with the CNS to treat various disorders and
diseases, then nearly all previously synthesized compounds acting at these receptor

sites have failed during clinical development because of unacceptable side effects.

15 The present invention provides novel benzimidazole compounds that interact with the
benzodiazepine receptor of the GABA,4 receptor complex. The compounds of the
present invention are valuable modulators of the GABA, receptor complex.

Object of the invention
20
It is an object of the present invention to provide novel benzimidazole compounds and
pharmaceutically-acceptable acid addition saits thereof, which are useful in the
treatment of central nervous system disorders, diseases or ailments, which are
responsive to the modulation of the GABA, receptor complex, and especially the
25  positive modulation of the GABA, receptor complex.

Another object of the present invention is to provide pharmaceutical compositions

comprising the novel benzimidazole compounds being useful for the above purposes.

Still another object of the present invention is to provide a novel method of treating with
30 the novel benzimidazole compounds.

A further object of the present invention is to provide a method of preparing the novel
pharmaceutical compositions.



(bj ect of the invention 20 It is an object of the present invention to
provi de novel benzinm dazol e conpounds and pharnmaceutical | y-acceptabl e acid
addition salts thereof, which are useful in the treatment of central

nervous system di sorders, diseases or ailnments, which are responsive to the
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A compound having the formula:

R7
8 !
R\- / |14 N\
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or a pharmaceutically acceptable salt thereof or an oxide thereof

whereain
R%is
S
N
15 R" B
wherein
A, B and D each is CH, or one or two of A, B and D is N and the others are
CH; '
20 R'! is phenyl, benzimidazolyl, or monocyclic heteroaryl, all of which may be

substituted one or more times with substituents selected from alkyl, alkoxy, halogen,
- CFs, amino, nitro, cyano, acylamino, acyl, phenyl and monocyclic heteroaryl;
one of R® and R’ is hydrogen and the other is -CR’=NOR", wherein R' and R”
each independently are hydrogen, alkyl, alkenyl, alkynyl or phenyl;
25 ,
a compound as above , which is
1-(3-(3-furanyl)-phenyl)-5-formyl-benzimidazole O-methy! oxime,
S-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-ethy/ oxime,
5-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole oxime,



wherein [err] wherein A, B and D each is CH, or one or two of A, Band Dis

N and.the_others are CH_ 20 Rl err] is phenyl,

benzi m dazol yl, or

nmonocyclic heteroaryl, all of which nmay be substituted one or nore tiRES
with substituents selected fromal kyl, al koxy, hal ogen, CF3, amino, nitro,

cyane, acyl am no, acyl, phenyl and nonocyclic heteroaryl; ﬁ@%ﬁ@rr] and
r n

Rlerr] s hyyYOWH¥And the other is -CR =NOR', wherein R e

each

i ndependent|y are hydrogen, alkyl, alkenyl,4 al kynyl or phenyl; 25 a

conpound as above, which is 1
-(3-(3-furanyl)-phenyl)-5-fornyl -benzi m dazol e 0-net hyl

oxi me, 5-acetyl-1
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or a pharmaceutically accep ereo

aﬁr%rméc%aéé{%t}cgﬁggﬂs&{ ﬁgﬁeay ,)ag.g,%gmqu&.ol e O nmethyl oxine,

an oxlde thereof; 5 a

phar maceut i dal conposition conprising an effective amount of a conpound as
any a pharmaceutical composition comprising an effective amount of a compound as any

above or a pharmaceutically acceptable salt thereof or an oxide thereof together with

at least one pharmaceutically acceptable carrier or diluent;

- 10 the use of a compound as any above for the preparation of a medicament for the
treatment of a disorder or disease of a living animal body, including a human, which
disorder or disease is responsive to the modulation of the GABA, receptor compiex of

the central nervous system;

15 the use of a compound as any above for the preparation of a medicament for the
treatment of a disorder or disease of a living animal body, including a human, which
disorder or disease is responsive to positive modulation of the GABA, receptor

complex of the central nervous system;

20 the use of a compound as any above for the breparation-of a medicament for the
treatment of a disorder or disease selected from anxiety, sleep disorders, memory

disorders, epilepsy or any other convuisive disorder;

a method of treating a disorder or disease of a living animal body, including a human,
25 which disorder or disease is responsive to moduiation of the GABA, receptor complex

of the central nervous system comprising administering to such a living animal body,

including a human, in need thereof a therapeutically effective amount of a compound

as any above;

30 the method as above, wherein a disorder or disease responsive to positive modulation

of the GABA, receptor complex s treated;

the method as above, wherein anxiety, sleep disorders, memory disorders, epilepsy or

any other convulsive disorder is treated; and
35



above or a pharmaceutically acceptable salt thereof or an oxide thereof
together with at |east one pharnaceutically acceptable carrier or diluent;
10 the use of a compound as any above for the preparation of a nedi canent
for the treatnment of a disorder or disease of a living ani mal body,

I ncl.udi ng a human, which disorder or disease is responsi Ve gca/Epio1649

nodul ati on 0W0t9ﬁ’é3’§°\BAA receptor conplex of the central nervous system 15
the use of a conpound as any above for the_preparation of a nmedi canent for
the treatment of a disorder or disease of & livi ng ani mal body, including a
human, which di sorder or disease is responsive to positive nodul ati on of

t he GABAA r ecepiedhethedas above whehein therctive ingredientis administered id@ormtdia use of a
conmpound as any, above for the .oreparafij LOf o ' t he treatnment
of a disorder %Pa'mag@‘é{‘g@l ?@pgﬁﬁ%‘ég?rﬁd"%&e'p%? E?P@g@%gggﬁtﬁér s, menory

di sorders, epi lpbarsaceuticallyyaccepiabie carriendr diluest.di sorder; a nethod of treating
a disorder or disease of a living animal body, including a human, 25 which
di sorder or disease is responsive to nodul ati on of the GABA[err] receptor
conpl ex of Bhe Halagen i§ flugdne, shiaring, broayRe, 81BN ng adni nistering to such a
living ani mal body, including a human, in need thereof a therapeutically

wherein'a i Sorief masna s SEERE e pfhtindhed Kian Srort O P Coid ABALEy
GABA[ err] receyelic alkyhofifrem thmetto saven darboh atomst induding bitinot/imitegiie,reathy,
anxi ety, sleep d ég;hliﬁgl'. Flp%rgpggdu\‘%ﬂ%p%ggﬂ Ebiityl, BEHNIHRRYI, olopfopyiOéyeRbutyl,

convul si ve di sor .
10  cyclopentyl, cyclohexyl; methyl, ethyl, propyl, isopropyl and t-butyl are preferred

groups.

Alkenyl means a straight chain or branched chain of from two to six carbon atoms
containing one double bond, including but not limited to ethenyl, 1-propenyl, 2-
15 propenyl, 1-butenyl, 2-butenyl, and 3-butenyl.

Alkynyl means a straight chain or branched chain of from two to six carbon atoms
containing one triple bon, including but not limited to ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, and 3-butynyl.

Alkoxy means O-alkyl, wherein alkyl is as defined above.
Acyl means -(C=0)-H or -(C=0)-alkyl, wherein alkyi is as defined above.
25 Acylamino is acyl-NH- wherein acyl is as defined above.
| Amino is -NH, or -NH-alkyl or -N-(alkyl)g. wherein alkyl is as defined above.

Monocyclic heteroaryl is a 5- or 6-membered heterocyclic monocyclic group. Such a
30 monocyclic heteroaryl group includes, for example, oxazol-2-yl, oxazol-4-yl, oxazol-5-

yi, Isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, thiazol-2-yi, thiazol-4-yl, thiazol-5-yl,

isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,4-oxadlazol-3-yl, 1,2,4-oxadiazol-5-yl,

1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yi,

1,2,5-thiadiazol-3-yl, 1,2,5-thiadiazol-4-yl, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 1-
35 pymolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyi, 2-pyridyl, 3-
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PCT/ EP96/ 01649 5 the nethod as above, wherein the active ingredient is
adrd nistered in formof a pharmaceuti uti cal conposition thereof, in which it
S ’pr esent together with a pharmaceutically acceptable carrier or diluent.

5 Hal ogen I ine, chlorine, brom ne, or iodine. A Kyeri®adiicsd
strai ght chahﬁ’%{’yﬁﬁanched chain of fromone to eight carbon atons or

cyclic alkyl of fromthree to seven carbon, atons, including but not limted
to, nethyl, ethyl, propyl, isopropyl, butﬁ, i sobutyl, t-butyl, pentyl,
hexyl, cycl opropyl, cyclobutyl, 10 cycl opentyl, cycl ohexyl; nethyl,
ethyl, propyl, 'ﬁdwmmlﬂyi 2yritnidingd, Yikpyeimidingt, Sfpgtimisithyl) 8- pyiidazingl &-pyridazinpians a
strai ght chai n si x carbon atons contai ni ng
one doubl e bon Y ncwggﬁgzgﬂaé’ﬁ%%‘ﬂ' ‘%?]4?‘)? "henyl, 1-propenyl, 2- 15
propenyl, 1- butenyl 2- butenyl and 3-butenyl. Al kynyl neans a straight
chain or br ancﬁdmﬁiaeb{)brmméaeafeaw»eoagams%d&%mms fHRiDB .rfaeam'aau Bbafige

nc ut not Iimt

triple bon, to ethyn - propynyl . 2-propynyl,
1- butynyl , 3- b@cd plgmrhmsgum%g,hy droghlospe. 4y 9%7%’5}’@ KS‘ niHer ei n” al kyl
i's 351‘ def ijneg PRAYRraté\RMiphae Aditrate, (4ctAt), tiitrate, maleate) f_u&ialaté.,maﬁhélﬁﬁl, n ?I kyl}I i's
as defined aboye, amn0|sac n efi ne
above. Am no i ﬁﬂgag?m%-?- ‘nwrpatgr r%gr(e FI-R/\A? é‘?ﬁa ﬁ%'}aé? ﬁ{iegﬁg?l is as
defi ned above. mimg@um&tetgmmhwltdumeep-MPMMtermmmmer ocyclic
~nmonocyclic gro R : Pgﬂﬁ i t } I ncl udes, for
exanpl e, oxazoﬁﬁgmﬁ%ig&o%gégmnﬁ , Oﬁt{é;&?h@ﬁ@ﬁrf%fs%xa e -3-yl,
i soxazol -4-3 | isoxazol -5-yl, thiazol-2-yl, th| azol - 4- yI t hi azol - 5- yl,
i sot hi azol - 3- y|0thér~°défdb'saélﬁés'o‘kahd acid, saldvd IDhemsaives pham?aoéummoaamama yl, 1
, 2, 4- oxadi azol ma;y be useful in the preparation of salts useful as intermediates in obtaining

compounds of the invention and their pharmaceutically acceptable acid addition salts.

Such salts are formed by procedures well known in the art.

15
Further, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmacsutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the
‘purposes of this invention.

20

‘Some of the compounds of the present invention exist in (+) and {-) forms as well as in
racemic forms. Racemic forms can be resolved into the optical antipodes by known
methods, for example, by separation of diastereomeric salts thereof, with an optically
active acid, and liberating the optically active amine compound by treatment with a

25 base. Another method for resolving racemates into the optical antipodes is based upon

'chromatography on an optical active matrix. Racemic compounds of the present
invention can thus be resolved into their optical antipodes, e.g., by fractional
crystaliization of d- or I- (tartrates, mandelates, or camphorsuiphonate) saits for
example. The compounds of the instant invention may also be resoived by the

30 formation of diastereomeric amides by reaction of the compounds of the present
invention with an optically active activated carboxylic acid such as that derived from (+)
or (-) phenylalanine, (+) or (-) phenylglycine, (+} or {-) camphanic acid or by the
formation of diastereomeric carbamates by reaction of the compounds of the present
invention with an opfically active chloroformate or the like.



1,2,4-thiadiazol-3-yl, 1 ,2,4-thiadiazol-5-yl, 1 ,2,5-o0xadiazol-3-yl, 1

, 2, 5-oxadi azol -4-yl, 1,2 5-thiadiazol-3-yl, 1 ,2,5-thiadiazol-4-yl,
1-imdazolyl, 2-imdazolyl, 4-imdazolyl, 1- 35 pyrrolyl, 2-pyrrolyl,
3-pyrrolyl, 2-furanyl, 3-f uranyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-

WO 96/ 33191 01649 6
pyridyl, 4-&%&”ﬁﬁylz-pyrinidinyl, 4-pyrimdinyl, 5-pyrimdinyl, -
3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl,_ 1-pyrazolyl, 3-pyrazolyl, and
4-pyrazol yl . Exanpl es of pharnmaceutical |l y-acceptabl e addition salts include
i norganic and organic 5 acid addition salts such as the hydrochl oride,
hydr obr om dei meﬁ&?'aﬂrﬂthoﬂéfo?ﬁe&gsc?hﬁtidﬂbﬁpuwisomuisphm,tom&e skilied ih #het at e,
tartrate, nul eate umar at e ndel at e nzoat e, f : e,
benzenesul f on aﬁe,fﬁmﬁ@aﬂf’ fwﬂﬁée[ %qpagqnngﬁﬁ? -y osgﬁgtg?'et?g%'ﬁ s[uéhﬁ{%g-[g&

gl ycol | at e, t olinclude those dispussed be ). Jaguesa AcCollehlapd 8 Wilen in “Enantiomers,

napht hal ene- 2- gl BhaRa dhq FRBMLNSS Uohiifley & RRENGPYSRIIIATP! e, 10 O her
aci ds such as oxalic dCIg, I'l'e not 1 n tthemsel ves pharmaceutically
acceptabl e flay be useful in the preparation of salts useful as
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vat ed dered equl

In general, the's orns are cons val ent to the unsol vated
forms for t¥®e purposes of this invention.

The compounds of the invention may be prepared in numerous ways.

The compounds of the invention and their pharmaceutically acceptable derivatives may
thus be prepared by any method known in the art for the preparation of compounds of
15  analogous structure and as shown in the representative examples which follows.

Figures 1a, 1b, 2, 3, and 4 describe methods for the preparation of compounds of the
invention wherein R® is an oxime and R’ is hydrogen. Compounds of the invention
wherein R’ is.oxime and R® is hydrogen can be synthesized analogously.

Starting materials for the processes described in the present patent application are
known or can be prepared by known processes from commercially available
chemicals.

25 The products of the reactions described herein are isolated by conventional means
such as extraction, crystallization, distillation, chromatography, and the like.

Biology

30 4-aminobytyric acid (GABAY) is the major inhibitory neurotransmitter and has been
shown to act throughout both the central and peripheral nervous system. At present
two types of GABA receptors are known, the GABA, and the GABAg receptors. Recent
molecular biology has demonstrated that the GABA, receptors can be subdivided into
numerous subreceptors consistant with the selective and or partial pharmacological

35 effects observed with certain benzodiazepine receptor ligands as opposed to the



20 Sone of the conmpounds of the present invention exist in (+) and (-)
forms.as well as in racemc fornms. _Racemc forns can be resolved into the
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Resol utions", John New Yor k )l
10 various poteritial ligands for the benzodiazepine receptor sites can thus be evaluated

by estimating the ability of test compounds to displace *H-flunitrazepam.

Method

15 Tissue Preparation: Preparations are performed at 0-4°C unless otherwise indicated.
Cerebral cortex from male Wistar rats (150-200 g) is homogenized for 5-10 sec in 20
mi Tris-HCI (30 mM, pH 7.4} using an Ultra-Turrax homogenizer. 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 mi of

20 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 centrifuged for 10 min at 27,000 x g. The final pellet is resuspended in 30 mi
buffer and the preparation is frozen and stored at-20°C.

25 Assay: The membrane preparation is thawed and centrifuged at 2°C for 10 min at
27,000 x g. The pellet is washed twice with 20 ml 50 mM Tris-citrate, pH 7.1 using an
Ultra-Turrax homogenizer and centrifuged for 10 min at 27,000 x g. The final pellet is
resuspended in 50 mM Tris-citrate, pH 7.1 (500 ml butfer per g of original tissue), and
then used for binding assays. Aliquots of 0.5 ml tissue are added to 25 uli of test

30 solution and 25 ul of 3H-FNM (1 nM, final concentration), mixed and incubated for 40
min at 2°C. Non-specific binding is determined using clonazepam (1 uM, final
concentration). After incubation the samples are added 5 ml of ice-cold buffer and
poured directly onto Whatman GF/C glass fibre filters under suction and immediately
washed with 5 ml ice-cold buffer. The amount of radioactivity on the filters is



Furthernore, as the conpounds of the invention are oxinmes they can exist in
two forns, Z- and E-form depending on the arrangenent of the substituents
around the -C=N- doubl e bond. The present i1 nvention I ncludes both the Z-
and E-form of the conpounds of the invention as well as m xtures thereof.
10 The conpounds of the invention may be prepared in NUMEr Qe¢gmEpadidicss ! NE
conpounds of WO enti on and their pharmaceutical |y acceptabl e
derivatives may thus be prepared by any meghod known in the art for the
preparation of conpounds of 15 anal ogous Structure and as shown in the
representative exanples which follows. Figures la, 1lb, 2,3, and 4 describe
met hods for t hejeRinfined b cérventionaKigid stidiitiatién éduating) Spadifichindivyss tital bifidimgr | i s
an oxi ne and R[erH i S g%@ gn. Conpounds of the invention wherein R err]
is oxi e and R™®P "‘?"és"ﬁé' 'a Mcan be synthesized anal ogously. 20 Starting
materials for the processes described in the present patent application are

known or can b rt&a%ugé is%lch@%sﬁﬁ%s@%oﬁéﬁmaﬁ&{mﬁfﬁé kst SUbtanad!| €
e pro t he reac

chem cals. 25 ducts of the ct1ons descri bed herein are isol ated
by convent i &halwhighdnkibits the specific pinding of TFNMBYSOZR) i zation, distillation,
chromat ography, and the like. Biology 30 4-am nobytyric acid (GABA) is the

maj or inhibitory neurotransmitter., an as _bheen gh to a t both
the central andyﬁﬁwﬁeqbéﬁmqﬁ’ay\’%ﬂgg §§§$§§P%°UB$%§\§H? P’P%“‘*E"&'%@L?Rt# B BA
receptors are Krophe followingAgblét and t he GABA[err] receptors. Recent

nol ecul ar bi ol ogy has denpnstrated that tyg,éABAlerr] receptors can be

subdi vi ded i nto nunerous subreceptors consistant wwth the selective and or
partial phat@racol ogical 35 effects observed with certain benzodi azepi ne

receptor |igandfespgoriptded to the ICs0 (NM)
1-(3~(3-furanyl)-phenyl)-5-formyl-benzimidazole 1.5
O-methyl oxime
15
5-acetyl-1-(3-(3-pyridyl)-phenyl)-benzimidazole : 1.4
O-ethy! oxime
. 5-acetyl-1-(3-(1-imidazolyl)-phenyl)-benzimidazole 0.6

20 O-methyl oxime

5-acetYl—1 -(3-(1-imidazolyl)-phenyl)-benzimidazole 1.2
O-ethyl oxime

25 5-acetyl-1-(3-(2-thiazolyl)-phenyl)-benzimidazole 17
O-methyl oxime

Pharmaceutical Compositions
30
While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical, then it is preferable to present the active ingredient '
as a pharmaceutical formulation.
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unsel ective effects observed for the classical benzodi azepi ne receptor
ligands such as for eXanmpre di azepant Activattom of GABATeTEptors |eads to
al ternations in menbrane potential (hyperpolarization). The GABAA receptors

are associated with chloride influx through its associ at ednﬁ.‘q%Mlggr at ed
chl ori de chaffR¥33¥Her eas GABA[err] 5 receptor activationindire

alters potassium and cal ci um channels as well as nodifies second messenger
production. The GABAA recognition sites cal be activated by GABA, nusci ol ;
and i soguvaci ne for exanple, but not by GABA[err] agonists such as for

gxamolje bacl of ethe :H'Mu&pﬁuéﬂhﬂéﬂbr&?&éféb | ﬁﬁﬁﬁhﬁdaﬂ’énﬁilitﬁn%brln -I'sgn ga
enzodi azepi ne rece can be sel ec el l ed wit
Cort T 11 ani t oGBS Y1136 BeIRR By Bpanacelealy atrerRbleal SEsevRA RAeYor ¢ he
benzodi azepi ne togathertwith matoemcreephatrtnmuﬁnall;eawbplabledaduyrsmﬁfnammg the
bilit f test
i1, 0f L eSLoEmIG o aiPHIS DRI I olBAd
i ndi cat ed. Cer elaeeaptablg” tretiaemsmoﬁrmlec W%P‘SMP@%MJW@}SQ’@mOWDgem zed
for 5-10 sec i Nogfliafion bintl hotdeletdridils tHthe dp?enﬂ\e#é%f ng an Utra-Turrax

honogeni zer. The suspension is centrifuged at 27,000 x g for 15 mn and the
pellet is washed three tines with buffer (centrifuged at 27,000 x g for 1Q
m n). The washephgmbtetitical forinolatigrarincheis those 20itable fof ordl)rectal) mhéad,rtopical

I ncubated on a GABA
and then centri %&)@Eﬁ‘gﬁ’ %@;&l\léﬁ#@-@b%&%@& 6Hr£hfé]rgl (HE{EFY’? mmp ﬁ&ﬂ?%b
homogeni zed19 n ¢uirieeus aninttaveneus) ggrethfretponm l'hﬁ hrratsumledwdmugstram@by i nal
pel l et is resuspgiskm orfhsdffatdn. buffer and the preparation is frozen and.

stored at -20[err]C. 25 Assay: The nmenbrane preparation is thawed and
centrifuged at 2[err]C for 10 mn at :

The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical compositions and unit

15 dosages thereof, and in such form may be employed as solids, such as tablets or filled
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules
filled with the same, all for oral use, in the form of suppositories for rectal
administration; orin the form of sterile injectable solutions for parenteral (including
subcutaneous) use. Such pharmaceutical compositions and unit dosage forms thereof

20 may comprise conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and such unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended
daily dosage range to be employed. Formulations containing one (1) milligram of active
ingredient or, more broadly, 0.01 to one hundred (100) milligrams, per tablet, are

25 accordingly suitable representative unit dosage forms.

The compounds of the present invention can be administrated in a wide variety of oral

and parenteral dosage forms. it will be obvious to those skilled in the art that the

following dosage forms may comprise as the active component, either a compound of
30 the invention ora pharméceutically acceptable salt of a compound of the invention.

For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and



27,000 x g. The pellet is washed twice wwth 20 Ml 50 nM Tris-cltrate, pH
7.1 using an U tra-Turrax honogeni zer and centrifuged for 10 mn at 27,000
X g. The Tinal~pelTet 1s resuspendéd itn 50 M Tris-crtrate, pH 7.1 (500 m
buffer per g of original tissue), and then used for binding assays.
Aliquots of 0.5 m tissue are added to 25 [err]l of test 3Qcrapddthéen and
25 [err]l ofWP&BML FNM (1 nM final concentration), m'xedggﬁd inét‘gat ed
for 40 mn at 2[err]C. Non-specific bindi ng i s determ ned using clonazopam
(1 [err]M final concentration). After indlibation the sanples are added 5
m of ice-cold buffer and poured directly onto Wiatman G-/ C gl ass fibre

filters under aidpdrsiBRe ghdtiids A BSlideaftler caiPed16rb dtinidie Bubtanteewnioh thapukber . The
amount of radioacti vlléqt‘_¥ﬁ ﬁn t he %qiflﬁ%s:rsl i.l}si%9 WD 96/ 33191

PCT/ EP96/ 016492¢ agdiustis. fiaypunge BOIRIRErS: 1 i qui d scintillation counting.
speci fi c bi ndi npricants, stspendingagents, binders, preseregtives, tabiet bisintéorating apents,os t

val ue is cal cul rr] (the concentration (nM of the test
substance 5 mﬁﬁ%ﬁ‘gﬂpﬁﬂf‘%ﬁe’%&%ﬁz specific binding of [err]H FNM by 50% .

Test result8 obtained by testing selected conpounds of the present

i nventi on appegq pdwders, tHealrier Is@inel dividtidssolid whitieisida irittire Waties Wity

IClerr](n 1-(3-(3-furanyl)-phenyl)-5-fornyl -benzi m dazol e 1.5
oqnet h]yl( ('\)/f(i ne%l_y‘lggd active coX\pgnJ?\t. yh) ny

In tablets, the acﬁve component is mixed with the carrier having the necessary binding
10 capacity in suitable proportions and compacted in the shape and size desired.

The powders and tablets preferably contain from one to about seventy percent of the
active compound. Suitable carriers are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methyicellulose, sodium

15  carboxymethyicellulose, a low melting vax, cocoa butter, and the like. The term
“preparation” is intended to include the formuiation of the active compound with
encapsulating material as carrier providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier, which is thus in association with it.
Simitarly, cachets and lozenges are included. Tablets, powders, capsules, pills, -

20 cachets, and lozenges can be used as solid forms suitable for oral administration.

For preparing suppositories, a fow melting vax, such as a mixture of fatty acid

glycerides or cocoa butter, Is first melted and the active component is dispersed

homogeneously therein, as by stirring. The molten homogenous mixture is then poured
25 into convenient sized molds, allowed to cool, and thereby to solidify.

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

30 ,
Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water propylene glycol solutions. For example, parenteral
injection liquid preparations can be formulated in solutions in aqueous polyethylene
glycol solution.

35



5-acetyl -1 -(3-(3-pyridyl)-phenyl)-benzim dazol e 1.4 Oethyl oxine

5-acetyl-1-(3-(1-imdazolyl)-phenyl)-benzi m dazol e 0.6 20 0- net hyl

oxime 5-acetyl-1-(3-(1-im dazoyl)-phenyl)-benzim dazol e 1.2 0-ethyl

oxi‘'me 25 5-acetyl-1 -(3-(2-thiazolyl)-phenyl)-benzim dazol e 1.7

0-met hyl oxi g fehafsqaceutical Conpositions 30 Wile it is pegapiisdohal

for use in therapy, a conpound of the invention my be adm nistered as the

raw chem cal, then it is preferable to prqaent the active ingredient as a

pharmaceutical fornul ation. WO 96/ 33191

PCT/ EP96/ 01649 10 The invention thus further provides a pharnaceuti cal

-formul ati on coreicompourais accopdingi tivd presant inverdioh imay tius be fodradated-ferit | cal |y
accept abl e sal RV 3 : e | : re ..

phar macout i oal P enieha i (G 60 e o Bl Bl Fieion B Eligoue

t her apeut i ¢ andifusion) apgd may e presentad inunitsigse fomy incampaujes cpre-dijedRygagase 5

“accept abl e” i Rynfall Qoltite Hitusin 9 MOitiREP edntdels With &n AdtRdPtdiBivativedTRéli ent s of
the formul ati on and not del eterioys e reci

. to th pient thereof. .
Phar maceut i Gal PEPAgiiDSmaydakefupey, ?ﬂ%§'~é‘p§'ﬂﬁ"{“§b§°$‘“PB§"°6?'3P'§'°P%'8t°él¥ o hasal ,
t opi cal (i ncl udiqagousivehieles,aand niaylzohtaindorariujatory agentssuch as paspending, alabilising
(including int "ahaier Si%e%ing §ﬁg?fts Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilisation from solution, for

constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.

10
Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilizing and thickening
agents, as desired.

15 Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic
gums, resins, methyicellulose, sodium carboxymethylcellulose, and other well known
suspending agents..

20 . Also included are solid form preparations which are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liquid forms include
solutions, suspensions, and emuisions. These preparations may contain, in addition to
the active component, colorants, flavours, stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing agents, and the like.

25
For topical administration to the epidermis the compounds according to the invention
may be formulated as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base
with the addition of suitable thickening and/or gelling agents. Lotions may be

30 formulated with an aqueous or oily base and will in general also contain one or more
emulsifying agents, stabilising agents, dispersing agents, suspending agents,
thickening agents, or colouring agents.

Formulations suitable for topical administration in the mouth include lozenges
35 comprising active agent in a flavoured base, usually. sucrose and acacia or tragacanth;



10, cutaneous and intravenous) adm nistration or in a formsuitable for

admi ni stration by inhalation or insufflation. The conpounds of the
invention, together with a conventTonal adjuvant, carrier, of diTuent, may
t his be placed into the form of pharnmaceuti cal conpositions and unit 15
dosages therﬁﬁg &ﬂgﬂ in such formmy be enployed as sol i dgcrfipedhigd
tablets or f Ig psules, or liquids such as solutions, suspensions,

enul sions, elixirs, or capsules filled wit]) the sane, all for oral use, in
the formof suppositories for rectal adm niStration; or in the form of
sterile injectable solutions for parenteral (including subcutaneous) use.
Such phar maceutpagtilles eomprising the aétive ishredierit imhambésorsnm ad'gulatinland Glycerray

W thout addi {1 G ot pEEERT bR il o S8R bite sl
forns may cont diguidzerriesui t abl e ef fecti ve anount of the active ingredient

comensurate with the Intended daily dosage range to be enpl oyed.
Formul ati ons_ contai ning one (1) mlligram of actlve | n%&edl ent or, nore

broadly, 0.®1 tSplgieas HWP@E'O@&GW‘HW?M‘E}P% e paset cauiehy copyantional
accordingly sunma&iseforwmmﬁraau émp. bettbOst ﬁymfertsrmuTénanmavaﬂnds of the
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salt of a conpoun or parin
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conposi ti ont f r@mmammwgw@v P¥BRBent invention, pharmaceutically
acceptable carriers can be either solid or liquid. Solid form prepar at I ons
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formulation in which the active ingredient is provided in a pressurised pack with a
suitable propellant such as a chiorofiuorocarbon (CFC) for example

15  dichiorodifluoromethane, trichlorofiuoromethane, or dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlied by provision of a metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder, for -
20 example a powder mix of the compound in a suitable powder base such as lactose,

starch, starch derivatives such as hydroxypropyimethyt cellulose and

polyvinylpyrrolidine (PVP). Conveniently the powder carrier will form a gel in the nasal

cavity. The powder composition may be presented in unit dose form for example in

capsules or cartridges of e.g. gelatin or blister packs from which the powder may be
25 administered by means of an inhaler.

in formulations intended for administration to the respiratory tract, including intranasal

formulations, the compound will generally have a small particle size for example of the

order of 5 microns or less. Such a particle size may be obtalned by means known in
30 the art, for example by micronization.

When desired, formulations adapted to give sustained release of the active ingredient
may be employed.



11 .di spersible granules. A solid carrier can be one or nore substances
which may al so act as diluents, flavouring agents, solubilizers,

| ubricants, suspending agents, binders, preservatives, tablet

di sintegrating agents, or an encapsulating material. 5 In powders, the

carrier is avJé;%%h%bdi vided solid which is in a mxture W tlarigbsedibec! v

di vided activ nent. In tablets, the active conponent is mxed with
the carrier having the necessary binding 10 capacity in suitable

proportions and conpacted in the shape and%i ze desired. The powder s and

tablets preferably contain fromone to about seventy percent of the active
conpound. Sui t dtNehamidcestical préparatiops @ prefexblyid onil dosageigins inusach ferm; thee,

lc, o .0, i - .
o byl el T o rbradiion e dbtlued S irbHosel Anihing fHoRiohale cbbAREE Brtho achve
cocoa butter, ' zompphent| Theanit Yhaage éorm qande arpackaged prepatations thixphckage ncl ude
the formul ati onuoRfainidgfdistrdtd YGanbsu? Emaawnsm sBEF AP sdckabd aBlebBESHsUiRL, shd

carrier providing a capsule in whi t he a,céclf ve component, wth or wthout
‘carriers, i®s Gﬁﬁd'éﬁa'ﬁf"%m%g o, i pah segeﬁug%b%@ewaweﬁt-mh it.
Similarly, cachschetporloZengeitueH,soritican ba tHelapprbpridte mumber, of pay\oithese isapsul es,
pills, 20 cachﬁsledg?r;vﬂ1 | ozenges can be used as solid forns suitable for
oral admnistr . "preparing suppositories, a |low nelting vax, such
as a mxture of fatty acid glycerides or cocoa butter, is first nelted and

the active COPRRRA or capélieyABY HRLMIEARET BhPIgkich R rtadenads aibinirhdc 0.

The nol ten honobgenous xture 1s then pour I nto conveni ent size
nol ds, al | olfed &8 PeedesTed camposi¥aBsehy to sol i dify. Fornul ations suitable for
vagi nal admi nistration nmay be presented as pessaries, tanpons, creans,

Pharedlent such carriers aq are knovieRbedla®ésinb, 0" 0008007 ot e

The compounds of this invention are extremely useful in the treatment of disorders or

15 diseases of a living animal body due to their affinity for the benzodiazepine binding site
of the GABA, receptor. These properties make the compounds of this invention
extremely useful in the treatment of convuisions, anxiety, sieep disorders, memory
disorders as well as other disorders sensitive to modulation of the GABA, receptor.
The compounds of this invention may accordingly be administered to a subject,

20 including a human, in need of treatment, alleviation, or elimination of a disorder or

disease associated with the GABA, receptors. This includes especially convuisions,
anxiety, sleep disorders and memory disorders.

Suitable dosage range are 0.01-100 milligrams daily, 0.1-50 milligrams daily, and

25  especially 0.1-30 milligrams daily, dependent as usual upon the exact mode of
administration, form in which administered, the indication towards which the
administration is directed, the subject involved and the body weight of the subject
invoived, and further the preference and experience of the physician or veterinarian in
charge.

The following examples will illustrate the invention further; however they are not to be
construed as limiting. The compounds of the invention prepared in the following
examples are listed in table 1 on pages 30-31.



30 Liquid form preparations include solutions, suspensions, and enul sions,
for exanple, water or water propylene glycol solutions. For exanple,
parenteral i1njection liquid preparations can be fornulated in solutions in
aqueous pol yet hyl ene gl ycol solution. 35 WO 96/ 33191

PCT/EP96/016§% é%"gge conpounds according to the present i p¢@ipdsiiiedsny t hus
be formul at eYOP renteral admnistration (e.g. by injection, for exanple
bolus injection or continuous |nfu5|on) an g may be presented in unit dose
formin anpoules, pro-filled syringes, | volume infusion or in

mul t4 - dose containers with an added preservative. The 5 conposi ti ons may
take such forns as suspensions, soluti &amptelenul sions in oily or aqueous
vehicles, and may contain formul atory agents such as suspending,
stab|I|S|ng and/ or dispersing agents. Altematively, the active ingredient
may be in powddrFlfasenitdacetophenons (1) Soncentrated|suifurisacidi20imi}is caoledioi d or by
| yophi |'i sati ongbg, %a %&ﬂenén@r@(gﬂné%&bﬁ isUBql iddpiig T ABLANIEBUISK ©.

e.g. sterile, é wat er ore use. %ou &on ui tabl e
for oral us& cdR’G% hﬁF@B‘&'PW"d‘P 9’5’0‘?95“?1@"'???&’"58‘[’? Zzgtgoﬂ%gﬁ'@ qd?? ter
anddaddl ng S lIISTpahbﬁwiﬁ@ bedgrartiotrs lébﬁug)ﬂbaemﬁegahtd wm\irngusaa’rtget Followingitngy age B ts,
as desire ueous .suspensi,on a y
di spersing the aF‘F'H%? S??e Hl"W’&égg‘E’eF "!/‘3'9 Eéjlﬂé%'ﬁgﬁ'f'&}aﬂy %@?‘é’?uﬁ] rﬁﬁ@{egg mg
mat eri al , such oadcen(800g)ahd te crydetpnaductis filtered off. Column-chromatographic punflcatnon

on silica gel using a mixture of ethyl acetate and petroleum ether (1:9) as the eluent

10  affords pure 1g (18.2g, 60%). Mp 48-49°C.

- 4-Amino-3-nitroacetophenone (1h): A suspension of 4-aminoacetophenone (25g,
184mmol) in 250ml acetic anhydride is stirred at ambient temperature for 30 min. The
mixture is cooled to 0°C and conc. nitric acid (18ml) is added dropwise, keeping the

15 temperature af -5-5°C. Following the addition the mixture is allowed to warm to room
temperature and stirring is continued at ambient temperature over night. The mixture is
poured into ice-water (700ml) and the product: N-(4-acetyl-2-nitrophenyl)acetamide is
filtered off, washed thoroughly with water and dried. Yield: 26.5g (65%).

_ This product was added to:a hot mixture of water (50ml) and conc. sulfuric acid:

20 (100ml) and the resulting mixture was stirred for 15 m__in. 1h precipitates from the
cooled mixture upon dilution with water. The product is filtered off, washed with water
and dried. Yield: 91%. Mp 121-123°C.

Example 2
25 |
3-(3-Pyridyl)aniline (2a): A mixture of disthyl 3-pyridylborane (16.3g, 0.11mol), 3-
bromoaniline {(12.2ml, 0.11mol), potassium carbonate (45.8g, 0.33mol) and
tetrakis(triphenylphosphine)palladium(0) (80mg) in a mixture of water (40ml) and
dimethoxyethane (80ml) is heated to 80°C under a stream of nitrogen over night. After
30 cooling the mixture is diluted with water and ethyl acetate and filtered through a fluted
fiterpaper. The layers are separated. The aqueous layer is extracted once with ethyl
acetate. The combined organic phases are dried over sodium sulfate and concentrated
dndet reduced pressure, The residue is dissoived in ethanol. Water is added and the
mixture is evaporated to dryness. This residue crystallizes upon trituration with ice-cold



guns, resins, nethylcellul ose, sodium carboxynethylcellul ose, and ot her
wel | known suspendi ng_agents. 20 Al so included are solid form
preparations which are intended to be converted, shorty before use, to
liquid formpreparations for oral adm nistration. Such liquid forms include
sol utions, sysPsAsisRns. and enul sions. These preparations rstEpseR18dn, in
addition to the active conponent, colorants, flavours, stabilizers,

buffers, artificial and natural sweeteners,,di spersants, thickeners,
solubilizing agents, and the like. 25 For topical admnistration to the
epiderm s the conmpounds according to the invention may be fornul ated as
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creanms may, foroqg w@b? ﬁ,‘ Fgsgated with an aqueous or oily base with
the addition of suitable t ckem ng and/or gelli ng agents. Lotions may be
30 formulated with an aqueous or oily base and will in general also
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Sol uti ons or suspenS| ons are app rectly to the nasel cavity by
i conventi onall® ‘

3-(1-Imidazolyl)aniline {2d): A mixture of 1-iodo-3-nitrobenzene (90g, 0.36mol},

- imidazole (54g, 0.79mol), potassium carbonate (54g, 0.39mol) and finely divided
copper powder {1g) is heated to 200°C. The melt is stirred for 2 hours under nitrogen.
During the reaction water vapor is trapped by molecular sieves, placed between the

15 reation vessel and the condenser. Following the reaction the mixture is cooled to
100°C and water is added. The mixture is allowed to cool to room temperature and the
crude product is filtered off and dried. Recrystallization from toluene (200-250ml)
affords pure 3-(1-imidazolyi)nitrobenzene (54.2g, 79%). Mp 101-102°C.

20 To 3-(1-imidazolyl)nitrobenzene (51.6g, 0.27mol) in acetic acid (500ml) is added
palladium catalyst (5g 5% Pd on activated carbon) and the mixture is hydrogenated
under pressure (Paun: 4bar) until the hydrogen uptake has ceased. The mixture is
filtered through celite and the filirate is evaporated to dryness to leave 2d as a light-
brown oil. Yield: 40.4g (93%).

25
N-Acetyl 3-(1-imidazolyl)aniline (2e): 2d {5.88g, 37mmol) is stirred in acetic anhydride
(30ml) at ambient temperature for 1 hour. The mixture is poured into ice-water and
rendered alkaline by addition of aqueous sodium hydroxide {(12M). The product is
filtered off, washed with water and dried to yield 2e (6.34g, 85%). Mp 181-183°C.

30
3-(2-Pyridyl)aniline (2f): To a solution of 2-(3-nitrophenyl)pyridine (prepared as
described in J. Chem. Soc. 1958 p. 1759) (12.7g, 63.5mmol) in abs. ethanol is added
palladium catalyst (1.3g 5% Pd on activated carbon) and the mixture is hydrogenated
at ambient pressure until the hydrogen uptake has ceased. The mixture is filtered



nmeans, for exanple with a dropper, pipette or spray. The formulations may
be_pLQMLﬂﬁd in.single or nmultidose_form In the latter case of a dropper or
pipette this may be achieved by the patient adm nistering an appropriate,
predet ermi ned vol une of the solution or suspension. In the case of a spray
this may bewgdghsygd for exanple by 10 neans of a neteri ngraroedissng spray
punp. Adm nistration to the respiratory tract nay al so be achi eved by neans
of an aerosol formulation In which the'ac§+ve ingredient is provided in a
pressurised pack with a suitable propellant such as a chl orofl uorocarbon
(CFC) for exanple 15 dichlorodifluoronethane, trichlorofluoronethane, or
di chl or ot et r af throsagh eeliteard the filtdateris donsrinteatecbundsr regucas pressure: The tesidppés
aerosol may co The
ngmmg% By g&r!yrpglcﬁagﬁgﬁr@w oftsificdl Jeiig&.a@a mibHire oaém*u%aﬁty dhd

dose of drug. rovision o tered
Al tenati vel y tPﬁ%‘[’l %eﬂ(ﬁdﬁ?dh%ﬂ%“t%W%zb@@Gr 8% asrp lightbrowp Rilof a dry

powder, for exanpl e a powder m x of the corrpound In a suitable powder
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hydr oxypr opy! nét 8@”!98}"?’{!{?'(0;‘1]5}@33&%? é&gww}? t#fqu}sam %quypgpyn BN ent | y
t he poy\?er car (5.4, 25minbl) f&ammmylbomn‘b laeid mamahlfata(/s 584, stll'MQQp,cpmhssnulm
conposition ma ) e in capsules or
cartridges of ?’5&“8%ﬁ§t h or'{"@? ?t'sro&g%g'ﬁf@h om nl%éﬁéﬂahe powder nay be 25
adni ni st er ed btetraids{triphemylphosphineipaliadium(D) {B:5ghin amixiure of waten(2omi)fand

adm ni strati O”dﬁrﬁtﬁoﬁgetﬁ&%%(ﬁrﬁls {3'sYirrd ét@o?c LiRtier H%tr@&n 'of‘ﬁlfréémhr AightTARET | ons,

t he corrpound w || er.al ave a snma article size for exanple of the
order of 5% cF‘Zﬂ'l‘EQH\eW'@E?'sBﬂ‘Hﬁdﬁ"%&?ﬂP@Pg@pﬁ@“ﬁHﬂeﬂ?@ R e, neans
known in 30 t Rechdn) is filtered ONwadhed ith Watek and drdd to Rield\d ¢4)19t5 90 %R Mp 171-
formul ati ons acli?,‘pbed to give sustained release of the active |Ingredi ent may
be enpl oyed. )

Example 3

15
i-Propyl! 4-(3-bromophenyl)amino-3-nitrobenzoate (24): A mixture of i-propyl 4-chloro-3-
nitrobenzoate (25.88g, 0.11mol), 3-bromoaniline (17.36ml, 0.16mol) and potassium
carbonate (14.63g, 0.11mol) in N-methyl-2-pyrrolidone (25mi) is heated to 150°C for 3
days. After cooling the mixture is poured into diluted hydrochloric acid (300mi, 1M).

20 The precipitate is filtered off, washed with water and dried {37.4g). This crude product
is washed with hot 2-propanol to afford pure 24 (26.25g, 65%). Mp 162-165°C.

Example 4

25  i-Propyl 3-amino~4-(3-bromophenyi)aminobenzoate (25): 24 from Example 3 (3.79g,
10mmol) is suspended in a mixture of ethanol (30ml) and dichloromethane {30ml). Wet
Raney nickel (0.5g) is added and the mixture is hydrogenated until the hydrogen
uptake has ceased. The mixture is filtered through celite and the solvent is removed
under reduced pressure to leave 25 quantitatively. Mp 82-85°C.

5-Acelyl-2-((3-bromophenyl)amino)anifine in mixture with 5-Acetyi-2-((3-
iodophenyl)amino)aniline (35) was prepared analogously from 34 (Example 18). The
product was isolated as an oil.
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The pharnmaceutical preparations are preferably in unit dosage forms. In
such form the preparation is subdivided into unit doses contai ning
appropri ate. quantities of the active conponent. The unit dosage form can be
a packaged R, ﬁglon t he package containing discrete UpFikiobBisePf
preparatlon as packeted tablets, capsules, and 5 powders in vials
or anpoul es. ALso the unit dosage form c be a capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate nunber of any of these in
packaged form Tablets or capsules for oral admnistration and |iquids for

I ntravenous adm nistration 10 are prefExamgpleSonpositions. Method of
Treating The conpounds of this invention are extrenely useful in the
treatnment of disorders or 15 diseases of a living animal body due to their
affinity for t[eAtedihdd3i&RwoVirbenyibanzigidsraie(38a): Aisclutionet A1a o FixempleThes e

properties nmakqgld m%fo%wtaﬂib?zd Hﬁ)j‘?s%tnh@@ o@éiﬁnbﬁl%hﬂ‘rbnﬁﬁﬁéﬁlbe furd. N€

treat ment of COI’]VU?SIOI’]S anxl e gu | sorders, menpr di sorders as

wel | as ot hér dinesmigureds poyred 'P?W‘?"d" png regrlersdl besicwi ettt or . The
conpounds of t higBedus\amiioniz) TREpredipitate i fiteted olf cwashetl witls iveteeand dried. Thedj ect

= di sorder” of ATRbRuslE oBRGtectih periRl HBRhot ool sl oafts' T O cs
especi al |y conpnécipilation. Themidurg js allowedhtotioglo Thieeproduot i filtered off and diediter s.
Sui tabl e dosagqlleﬁ@gggs@/r‘)(rawb&% ?gg gnlligranms daily, 0.1-50 milligrams

daily, and 25 espe mlli grans daily, dependent as usual upon
t he exact ri®de of admi nistration, formin which adm nistered, the

i ndi cation towey, @s%bﬁﬁbnw(}s-(m @bé%,uézdia @efvbs%cbreaam analdig8idly
i nvol ved and the bod ect
from 25 Example 4). Yield: 85% Mp 02-104°C.

5-Acetyl- 1-(3-iodophenyi)benzimidazole in mixture with 5-acetyl-(3-
15  bromophenyl)benzimidazole (36) was prepared analogously from 35 (Exampie 4).
Yield: ~91% (2 steps from 34).

5-Acetyl-1-(3-(5-pyrimidyl)phenyi)benzimidazole (32b) was prepared analogously from
31b (Example 13).Yield: 71%. Mp 253-254°C.

20
5-Acetyl-1-(3-(2-pyridyl)phenyl)benzimidazole (32¢) was prepared analogously from
31c (Example 13). Yield: 91%. Mp 158-158°C.

5-Acetyl- 1-(3-(2-aminopyrimid-5-yl)phenyl)benzimidazole (32d) was prepared
25 analogously from 31d (Example 13). Yield: 84%. Mp 275-278°C.

Example 6

1-(3-Bromophenyl)-5-(hydroxymethyl)benzimidazole (27). A stirred suspension of 26
30 from Example 5 (18g, 50.18mmol) in 300mi dry diethyl ether is kept under a stream of
nitrogen at room temperature. LiAlH, (1.9g, 50mmol) is added in portions and the
mixture is stirred over night. The mixture is poured into a mixture of ice-water and ethyl
acetate. The resulting emuigation is filtered through celite and the phases are
separated. The aqueous phase is extracted once with ethyl acetate. The combined



i nvol ved, and further the preference and experience of the physician or
veterinarian in charge. 30 The followi ng exanples will illustrate the
inventron further; however they are not to be construed as limting. The
canpounds of the invention prepared in the follow ng exanples are listed in
table 1 on @%es ?50-31. WO 96/ 33191 PCT/EP96/01649

PCT/ EP96/ 01 633} Exarrpl e 1 4-Fluoro-3-nitroacetophenone (1g): Concentrated
sul furic acid (200m ) is cooled to 5[err] 4- Fl uor oacet ophenone (20m, 0.1
6nmol ) is added keeping the tenperature bel'ow 5 10[err]C. The mixture is
cooled to O5[err]C and potassiumni-trate (25g, 0.25nmpl) is added

portionwi se Ovigank phasésarsamshetowittiweater dyiest oversasium suliate andiooneentrgted

Fol l owi ng the additi.o ), X ] ' ' ingddi tionally
2 hours. The i Wgu{égtp?)%sagpgd‘f‘%gnﬁlslgge '?%b % n%hﬁqgon(c\s?#ﬁggalg{s'gguct I's
filtered off. snncqssmlunmmmmm-wmgﬁwﬁe@ndmemaeaﬂg'é)%si ng a
m xture of ethyl Siorile ) apnererc(1: 9) as the eluent 10
affords pure 1 geﬁﬁezd, 60%9@#\% 3,8- 49 err] C. 4- Am no- 3-ni troacet ophenone
(1h): A susﬁ)eny on of 4-am noacet ophenone (25g, 184mmol) in 250m acetic
anhydride is stirred at anbi ent tenper gkiawhplefor 30 min. The mxture is
cooled to O[err]C and conc. nitric acid (18m) is added dropw se, keeping
the 15 tenperature at -5-5[err]C. Following the addition the mxture is
al | oned to war my3-Bronupheryt)Somaibansimidatole(28)r A mixturg ot Zhirom Example 64{388ent
tenperature ov night. T ] | 84 ' I GA-WAT:L Ly °r and
the. pr oduct : N2 s b9 aRelstin drit @R4poFe A9l niudhe 6 burel R
10  over night. The product precipitates upon cooling. The precipitate is filtered off,
washed with petroleum ether and dried. Subsequent washings with aqueous sodium

carbonate and water affords pure 28. Yield: 2.99g (77%). Mp 179-181°C.

Example 8
15
1-(3-Bromophenyi)-5-formylbenzimidazole O-methyl oxime (29a): To a suspension of
28 from Example 7 (2.95g, 8.8mmol) in abs. ethanol (100m!) is added methoxylamine
hydrochloride (1.23g, 14.7mmol) and the mixture is heated to 70°C. Sodium
bicarbonate (1.23g, 14.7mmol) is added in portions over 20 min. Following the addition
20 the mixture is stirred at 70°C for additionally 2 hours. After cooling the solvent is
removed under reduced pressure. Water is added to the residue and the product is
filtered off, washed with water and dried. Yield: 2.77g (86%). Mp 119-120°C.

Example 9

1-(3-(2-Thienyl)phenyi)-5-formyibenzimidazole O-methy! oxime (29d): A mixture of 29a
from Example 8 (0.7g, 2.1mmol}, 2-(tributyistannyl)thiophene (1.59g, 4.3mmol) and
tris(triphenylphosphine)palladium dichloride (50mg) in DMF (Sml) is heated to 80°C
over night. The cooled reaction mixture is diluted with 4 volumes of water and
30 extracted with ethyl acetate. The combined organic extracts are dried over sodium
sulfate and concentrated under reduced pressure. The residue is purified by column-
chromatography on silica gel using a mixture of ethyl acetate and petroleum ether (1:1)
as the eluent. Yield: 0.56g (80%). Mp 184-185°C.



filitered off, washed thoroughly with water and dried.. Yield: 26.5g (65%.
Thi s product was added to_a hot m xture of water (50m ) and conc. sulfuric
acid 20 (100m) and the resulting mxture was stirred for 15 nin. 1h
precipitates fromthe cooled m xture upon dilution with water. The product
is filtered Qfd hed with water and dried. Yield: 91% Myrebhsdigel err]C
Exanple 2 25 3-%6?-5@i dyl)aniline (2a): A mxture of diethyl 3-pyridylborane
(16.39, 0.11 nol), 3- bronoaniline (12.2nd, 0.11nol), potassium carbonate
(45.8g, 0.33nmol) and tetrakis(triphenyl phosphine)palladium0) (80ng) in a
m xture of water (40m ) and di met hoxyethane (80m ) is heated to 80C under a
stream of nitrogen over night. After 3(Exampd#1hg the mi xture is diluted
with water and ethyl acetate and filtered through a fluted filterpaper. The
| ayers are separated. The aqueous |l ayer is extracted once with ethyl
acetate. The cohiii-(Geftranyiphenyl)-flernyibenzinidarale@-methyl oxicgi(286):Aumbdureotird
concentrated un | ik | ' nol .
(%Q%oihﬁméﬁe ?lﬂsﬁérﬁﬁﬁuﬁﬁmgﬂtﬁe éﬁﬂd t%&gﬁé{ﬂbﬁ?&# Eﬁ&nﬂl&‘& ﬁ}iﬁg

Water |s added an m xture’is ev ryness. This Tesi

orate
crystal |1 2esS upd mmal Sriuamiherania s (026, P34 mmaflpsdrdius Bicgrbonate (0.89 g, 10.6
PCT/ EP96/ 01649 rhhoWahe tetraliS@riphenyiindsphine)saliadilm®y (5t0mg)dh b afixtavedf waeh@d Wit h

petrol eum ether to afford e 0. 879, 75-76[ err] C.
3-(5-Pyri m dyl) Qh iﬁﬂ@‘%’?ﬁé{{‘%eﬁi‘é ﬁérﬂ%g@fﬁd at ﬁsgb’?‘gﬁd}s‘mgf’h?&?']ﬁ‘@“& fitgr
94. 3mmol ), 3- Scoolisgwateqis atyddmdans mixiures id eilviradtewitredtioyl det@te 3the ekfidetion! ) |
'sodi um bi car bon . .
tetrakis(tri phe%ﬁ%pq%ggsﬁﬁ?’rm eé&%g?cﬁ%&rat?ial}def F]edgcenq‘ leialy ('I)'Pe \r/\e/zﬂdg? s
10  eluted through silica gel with a mixture of ethyl acetate and petroleum ether (1:1). The
pure fractions are evaporated to dryness. Trituration with petroleum ether affords a

white, crystalline product. Yield: 0.42 g (63%). Mp 147 - 148°C.

Example 11
15
1-(3-(1-Imidazolyl)phenyl)-5-formylbenzimidazole O-rhethyl oxime (29b): A mixture of
1-(3-bromophenyl)-5-farmylbenzimidazol O-methyloxime (29a) from Example 8 (0.7 g,
2.13 mmol), imidazole (0.33 g, 4.85 mmol), potassium carbonate (0.29 g, 2.13 mmol)
and a catalytic amount of copper-bronze in 5 ml N-methyl-2-pyrrolidone is heated to
20 140°C under a stream of nitrogen for 24 hours. After cooling the mixture is poured into
water. A small volume of methanol is added and the mixture is extracted with
dichloromethane. The extract is dried over sodium sulfate and concentrated under
reduced pressure. The residue is eluted through silica gel with a mixture of
dichloromethane and ethanol (10:1) to yield pure 29b. Yield: 0.23 g (34%) Mp. 197 -
256 199°C.

5-Acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazole (37) was prepared analogously from
36 (Example 5). Yield: ~26%. Mp 205-206°C.

30
Example 12

4-Acelyl-2-nitro-N-(3-(3-pyridyl)phenyi)aniline (30a): A mixture of 1g from Example 1
(5g, 27.3mmol) and 2a from Example 2 (4.62g, 27.2mmol) in dry N-methyi-2-



(75m ) and di met hoxyet hane (150m ) is heated to 80[err]C under a stream of
nitrogen over night. After cooling the m xture is poured into ice-water.
The precipitate is filtered off, washed with water and dried to yield 2b
(15g, 93% . M 164-165[err]C. 10 3-(1-Imidazoy)aniline (2d): A mixture of 1
-io0do-3-nit r\gg%}%ﬁ%e (90g, 0.36nol), imdazole (54g. 0. 79MpiEpde@acsdsSi um
carbonate (549, 0.39nol.) and finely divided copper powder (1 g) 1ls heated
to 200[err]C. The nelt is stirred for 2 h% rs under nitrogen. During the
reacti on water vapor is trapped by nol ecultfar sieves, placed between the 15
reation vessel and the condenser. Followi ng the reaction the m xture is
cool ed to 100Cpypclidomd €0mi)ds stited dt 40F6e°Cravet night. The rasulingesdlid eactivolmixtorer oom

t enperature an ) ' | f | "

Recrystal || zat ovopy el REpRR i sRguhi bRAIEA o liBSforchl e sodum

3- (1-i mi dazoy| rabonate Eie ke preduce is filterggioff, washed with weter and grigd to ield 716893- (1
-i mdazol yl)ni %9@@%@16@#1@@; 0.27nol) in acetic acid (500m) is added
pal | adi um catal yst (5g 5% Pd on activated carbon) and the m xture is

hydr ogenat e&@ under pressure (P[err]. 4bar) until the hydrogen uptake has

ceased. Tge m mml%wtid-»}m&rm%ﬁidmp@hywiﬁnb@mwa*s b%pﬁﬁeg?ahﬂbwl b u'Zg.fer
evaporated to drypess to. | egve S | : Q . Yield: .49
(93% . 25 N-ACSE‘E"%“-‘R'&-?)?ﬂd%rwglﬁﬁﬁlﬁﬁlfg%%é‘eg{"1%"?%.(:88@ 37mmol ) is
stirred in acetic anhydride (30r) at anbient tenperature for 1 hour. The
m xture i s pour i Co- . | kal i L1l

aqueous sodi um'ﬁ@% o‘??’c’f}éo' @'ﬁ%—ﬂ Wﬁé%ﬂ@égﬁg&%%%ﬂ?@%ﬁgoﬁ \f1NFt h
wat er and dioi edExampjé ¢) ahd24 (BXATPIER). Ydd879%4/Mp1185-196%3[ err | C. 30
3-(2-Pyridyl)aniline (2f): To a solution of 2-(3-nitrophenyl)pyridine
(prepared as described in J. Chem Soc. 1958 p. 1_75&98 (12.7g9, 63.5mmol) in
abs. ethanol i $-Aeaidg-nea-N422amisapyaimid 6-ynheay)asiinePOghwagereparedd car bon)
and the m xt ur enhRgblsi iRHE NG tESEmple 1) and 21 (Example 2). Yield: 80%. Mp 233-236°C

15 Example 13

5-Acetyl-2-(3-(3-pyridyl)phenylamino)aniline (31a): 30a from Example 12 (2g, 6mmol)
is suspended in a mixture of ethanol (50ml) and dichloromethane (10ml) and is
hydrogehated at ambient pressure using palladium (5% on activated carbon) as the

20 catalyst. Filtration of the resuiting solution through celite foliowed by evaporation of
solvent leaves an oil. Trituration with a mixture of diethyl ether and petroleum ether
(1:1) affords 1.46g pure 31a (80%). Mp 175-176°C.

5-Acetyl-2-(3-(5-pyrimidyl)phenylamino)aniline (31b) was prepared analogously from
25 30b (Example 12) The crude oily product was used for the next step (Example §)
without purification.

5-Acetyl-2-(3-(2-pyridyl)phenylamino)aniline (31¢) was prepared analogously from 30c
(Example 12). Yield: 92%. Mp 145-146°C.

30 | |
5-Acetyl-2-(3-(2-aminopyrimid-5-yl)phenylamino)aniline (31d) was prepared
analogously from 30d (Example 12). Yield: 71 %. Mp 228-230°C.



at sanbi ent pressure until the hydrogen uptake has ceased. The m xture is

filtered WO 96/ 33191
PCT/ EP96/ 01649 17 through celite and the filtrate i s concentrated under

reduced pressure The residue is purified by col um-chromat ography on

silica gel g?,?ﬁlmxture of ethyl acetate and petrol eum pEherboshofsad ) as
the eluent to arford 2f (9.5g, 88% as a light brown oil. 5

3-(2-Ami nopyrinmd-5-yl)aniline (21): A mxz*zure of

2- (acet am no) - 5- bromopyri m di ne (5.4g, 25mvol), 3-am nophenylboronic acid
hem sul fate (5.58g, 30mmvl), potassium carbonate (10.4g, 75mmol),

1, 3-propanediol (9m, 0.13mmvol) and Example 14

tetrakis(triphenyl phosphine)pall adi un{0) (0.5g) in a mxture of water
(25n1.) and di met hoxyet hane (50rr1) is stirred at 80[err] C under a stream of
ni trogen over ri-geaty-1AB(&pynelyliphonyibengimidagoleOsathi exime (§39)i32a from o

:/v;gh\ggt \(/a\nrt th\gtE%( lé@(sbd%?ﬁl 2 to'u |)ai§§Gs Hidd 18 abdtiuté Sﬁﬁﬁdl%lia‘hdfﬁehfeegf?] Céff
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days. After codtrudepredust isifiterad off.i Golyrovehromatagrapbit watkup on gtieaogsi using 8 aC| d
(300m, 1M. Z%Mwoﬂai@rw&@m EtRartdl g eg%eoénﬁemma@&r&fsswaw 72nd

dried (37.4 IS cru duct 1s was propanol to afford
pure 24 (26 59(65%%91%109@ 1 65[err]C. Exanple 4

The following cdmpounds were prepared analogously from 32a (Example 5) and the
appropriate O-alkyl-, O-alkenyl-, and O-alkynyl hydroxylamine hydrochlorides:

15 5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-propargyl oxime (33b). Yield: 49%.
Mp 138-140°C.

5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-allyl oxime (33c). Yield: 73%. Mp 87- -

89°C.
20
5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-iso-butyl oxime (33f). Yield: 38%. Mp
90-92°C.
5-Acety!-1-(3-(3-pyridyl)phenyl)benzimidazole O-methyl oxime (33g). Yield: 59%. Mp

25 145-146°C.
5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole oxime (33l). Yield: 82%. Mp 218-220°C.

The following compounds were prepared analogously from the appropriate O-alkyl
30 hydroxylamine hydrochlorides and 32b, 32¢ and 32d (Example 5) respectively:

5-Acetyl-1-(3-(5-pyrimidyl)phenyl)benzimidazole O-ethyl oxims (33d). Yield: 54%. Mp
187-188°C.



25. i-Propyl 3-am no-4-(3-bronophenyl)am noberzoate (25): 24 from Exanple 3
(3.79g. 10mml)_is suspended in a mxture of ethanol (30m) and _

di chl oronet hane (30m ). Wt Raney nickel (0.5g) is added and the m xture is
hydr ogenated until the hydrogen uptake has ceased. The m xture is filtered
through cel iggog5iqoyt Ne solvent is renoved under reduced pregfupsmidsl eave
25 quantitatively. M 82-85[err]C 30

5- Acet yl - 2- ((3-bronmophenyl )am no)aniline i,g m xture with 5-Acetyl-2-((3-

i odophenyl ) am no) ani |l i ne (35) was prepar e& anal ogously frem 34 (Exanple
16). The product was isolated as an oil. WD 96133191

PCT/ EP96/ 01649 5i&tehk (P l2pybidi)phenyl)penZimitiBzdl3Omih adxime (33e) Yield) 88%. Mpdazol e
(32a): A sol ut|18.;| o031a fromExanple 13 (7 g, 23.1 mmol) in formc acid
(20 M) is stirred overnight at ambient tenperature. 5 The m xture is
poured into water (750 m) and rendered basic w th concentrated aqueous
anmoni a. The prsg M-ﬁ-???zbrﬁm&b}n?ﬁ& S-‘}I)ﬁﬁeﬁyf%ﬁ@ﬁﬁhﬁdiz&k Ombjieixini\838) vid: The
crude product |s 1'SSO I nrefluxing ethanol. Water i's added until onset
of precipit8&ti &R% M3 ﬁ12§§§re is allowed to cool. The product is filtered
off and dried to yield 4.3 (60%. M. 200 - 202[errJC 10

1- ( 3- Bronophen - (] -pro tcar box ben m. daz par

anal ogously frﬁjh%ﬁ' é"’ Rpre @%‘%ﬁglgﬁfg‘%&f l%iﬁand?ﬂ

5- Acetyl - 1- ( 3- |maimbl1quﬂy)eimﬁamydratabdd!eaand"o-nﬂwthydmxwamlnemyaoemgride( 3-
respectively: '

10
5-Acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazole O-methy! oxime (38a). Yield: 67%.
Mp 230-231°C.

5-Acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazole O-ethyl oxime (38b). Yield: 67%. Mp
15 135-138°C.

Exampie 15

5-Acetyl-1-(3-{3-pyridyl)phenyl)benzimidazole O-iso-propy! oxime (33j). To a

20 suspension.of 33i (Example 14) (0.4g, 1.22mmol) in dry DMF (5ml) is added sodium
hydride (50mg of a 60% dispersion in mineral oil). The mixture is stirred at 30-40°C for
30 min. 2-Bromopropane (0.14mi, 1.49mmol) is added and the mixture is stirred at
40°C over night. After cooling the mixture is diluted with 4 volumes of water and
extracted with dichloromethane. The organic extract is concentrated and eluted

25 through silica gel with ethyl acetate to yield 0.15g 33j (33%). Mp 77-80°C.

Example 16

4-Acetyl-N-(3-bromophenyl)-2-nitroaniline in mixture with 4-acety/-N-(3-iodophenyl)-2-
30 nitroaniline (34): A mixture of 4-acetyl-2-nitroaniline (1 h) from Example 1 (15.6 g, 86.7
mmol), 3-bromo-1-iodobenzen (13.3 ml, 104 mmol), potassium carbonate (12 g, 87
mmol) and catalytic amounts of cupous iodide and copper-bronze is heated with
stirring to 180°C under a stream of nitrogen for 24 hours. The mixture is allowed to
cool to 70°C and the tarry reaction cake is extracted twice with hot ethyl acetate. The



15 : bronophenyl ) benzi m dazol e (36) was prepared anal ogously from 35
(Exanple 4). Yield: -91%(2 steps_from 34).

5-Acetyl - 1- (3 (5- pydni dyl ) phenyl ) benzi ni dazol e (32b) was prepared

anal ogously from 31b (Exanple 13).Yield: 71% M 253-254[err]C. 20
5-Acety-1 (?, w pi dyl') phenyl) benzi m dazol e (32c) was pr gp#/Epsbmicay

anal ogously from 31C (Exanple 13). Yield: 91% Mp 158-159[err]C. 5-Acetyl -
1- (3-(2-am nopyrim d-5-yl) phenyl ) benzi m da%'ol e (32d) was prepared 25

anal ogously from 31d (Exanple 13). Yield: B4% M 275-278[err]C. Exanple 6
1- (3- Bromophenyl ) - 5- (hydr oxynet hyl ) benzi m dazole (27): A stirred suspension
of 26 30 from dombinedextactd are pafifietidywoloyimn-chrdratdgraphy onl siticagel usinder | s kept

under a stream ghypl ife g@%[eﬁa{eanagmr&sm%@w@ gsltr\ﬂuﬂn?foﬁleﬁ %ﬁ préd Ao Omol )

Is added in portions a re1s's over ni ght Xture is
poured into a nMXWR/-e of ice-water and ethyl acetate. The resulting

enmul gation is filtered through celite and the phases are separated. The
aqueous phasse is extracted once with eté%l ?C‘?} ate. The conbi ned

W096/ 33191 mpie PCT/ EP96/ 01649 19
organi ¢ phases are washed with water, dri ed over sodiumsulfate and

i1 oa gal usi B EEEAOLTSAREE To 2 dpule s M o7 ool KA $HE¢ o o
and net hanol (920 miasassdded tiopwige 4160MERILUT hexané 98)9 (d, 1%mmadtpurkid7argd®ater r | C.
S -78°C. The reaction mixture was stirred at -78°C for 0.5 hr and Bu,SnCl (3.1 ml, 11
10 mmol) was added dropwise. After stirring for 1 hr at -78°C and for 1 hr at room
temperature, the mixiure was concentrated, triturated with water (50 ml) and extracted
with diethylether (100 ml x 3). The extract was washed with brine, dried and
concentrated under reduced pressure to give (50) as a coloriess oil. (3.7g, quant. ). -

15 Example 18

5-Acelyl-1-(3-(2-thiazolyl)phenyl)benzimidazole (51). To a solution of (50) from
Example 17 (3.6 g, 8.7 mmol) in dry THF (20 mi) was added 5-acetyl-1-(3-
bromophenyl)benzimidazole (§2) (1.5 g, 4.8 mmoi) and (PPhg).PdCl, (340 mg, 0.48
20 mmol) under argon. The reaction mixture was stirred at 80°C for 24 hr in a 50 ml
sealed tube. After cooling the mixture was concentrated, triturated with water (100 ml)
and extracted with CH.Cl, (200 m! x 3). The extract was washed with brine, dried and
concentrated under reduced pressure. The residue was washed with ether to afford
crystalline (51) (1.5 g, 89%).
25
5-Acetyl-1-(3-bromophenyi)benzimidazole (52) was prepared as follows:

4-Acelyl-2-nitroanifine : N-(4-acetyl-2-nitrophenyl)acetamide (26.5 g, 11,94 mmol) was
added to a mixture of water and concentrated sulfuric acid, 150 mi (1:2). After 15

30 minutes the mixture was poured into water. The product was filtered off, washed with
water and dried.

N-(3-Bromophenyl)-4-acetyl-2-nitroaniline: A mixiure of 4-acetyl-2-nitroaniline (3.41 g,
18.94 mmol), 1,3-dibromobenzene (4.6 mi, 38.06 mmol), potassium carbonate (2.62 g,



Exanpl e 7 1-(3-Bronophenyl)-5-fornyl benzi m dazole (28): A m xture of 27
from Exanple 6 (3.99, 12.9mmml) and benzeneseleninic acid (3.04g, 16.1
mol’) in toluene is stirred at 70[err]C 10 over night. The product
pr.eci pitates upon cooling. The precipitate is filtered off, washed with

petrol eum eng dried. Subsequent washings with aqueomms
carbonate and water affords pure 28. Yield: 2.99g (77%. M 179- 181f[err] C

Exanmpl e 8 15 1-(3- Bromophenyl ) -5-f or nyl b%}‘m m dazol e O nethyl oxinme (29a):
To a suspension of 28 from Exanple 7 (2 g, 9.8mml) in abs. ethanol
(100mM ) is added net hoxyl am ne hydrochl oride (1.23g, 14. 7muvol) and the

m xture is heaafimblparda eatalyiz arfimoit ofroopperdrdnze i heated. vBEHinibg 1o 18a5C) i s

dded i t | t t
e rred ar 7o BRy &4 o rfidden ff p oGS et B fe sofidrekfhioricaf Beldrhily
removed under \vlﬂwm&tﬂr@o&memeeand reeth@mé@ I)OTHW"F@?,S Qﬁiﬁe'ﬁfﬁ?q he

duct fil | 869
IF\)/[)Ollig 1'28[ elr rl{l‘@&?l%geégd pr&@ﬁﬁ%&k&nﬁud‘@%ﬁﬁa&éﬂhﬂféﬂﬂ acefate! Thisexifedlis( 869 .

1- (3-(2- Th.%nwopmyqd)uneewaﬂwp PEaT3YrR AR 15 residhie g LiAd tyRHghsiicaqg with,
m xture of 29ag fnixfute brsetidleamtiid? ang ethifl aketaten{s)1) to afford the pure product. Yield
2-(tributyl st 4.3mmol ) and
tris(tri pheny@%gﬁﬂh%%‘?ﬁ? qﬁé&"%l di chl ori de (50ng) in DVF (5n) is heated
to 80[err]C over night. The cooled reaction mxture is diluted with 4
vol unes of wat A I _@ﬁ% 8&9@ organic
extracts are 5%9p1 é% é&ﬂaﬁ ﬂ?%%%ﬁ@% N ent'?'g gg&ﬁﬂ-ﬁ Eged
pressure. ¥he amlineda@9.86 gmmol)wslgysneodmssmtw 6@9&1%?3@#3' 'B‘FNBN%P gel
using a m Xt urgydfafy aﬁ&mé'mﬂﬁf‘é@ésqmya oRA1bd &Y dMbIerR pheBsuré for 2b haGrst he el uent
Yield: 0.56g (80% . 184-1 {

Chloroform was added. The mlxture was filtered through celite and evaporated in

vacuo to afford 8.03 g oil. To this oil 80 ml formic acid was added and the mixture was

heated to 80°C for 1.5 hours. Excess formic acid was remowed in vacuo. The residue

15  was stirred in water and rendered alkaline with aqueous sodium hydroxide. The

product was filtered off washed with water and dried.

Example 19

20  5-Acetyl-1-(3-(2-thiazolyl)phenyl)benzimidazole O-methyl oxime (53): (§1) from
Example 18 (300 mg, 0.94 mmol) was added to a mixture of ethanol (5 ml},
methoxylamine hydrochloride (300 mg, 3.5 mmol) and triethylamine (0.17 mi, 1.2
mmol) and the mixture was stirred at 60°C for 0.5 hr. After cooling the mixture was
poured into 5% aqueous NaHCO, {100 mi) and the precipitate was filtered off, washed

25 with water, and dried under reduced pressure. The crude product was pwrified by
column-chromatography on silica gel using a mixture of CH,Cl, and methanol (100:1})
as the eluent to give (§3) (270 mg, 86%). Mp. 157-159 °C.

Example 20
30
5-Cyano-1-(3-(2-thiazolyl)phenyl)benzimidazole (54) was synthesized as described in
Example 18 but using 5-cyano-1-(3-iodophenyl)benzimidazole
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Exanpl e 10 1-(3-(3-Furanyl)phenyl)-5-fornyl benzi m dazol e 0- et hyl oxine
(29c): A nmixture of 1- (3-Bromophenyl)-5-fornylbenzini dazol e 0- net hyl oxi ne
(2%a) from Exanple 8 (0.7 g, 5 2.1 mmol), 3-furanyl boronic acid (0.26 g,

2.34 mol ), ' | carbonate (0.89 g, 10.6 mml) and PCT/EP96/01649
tetrakis(tri;‘ﬁ Wﬂﬁosphi ne) pal | adi um(0) (50 ng) in a mxture of water (5

m ) and di met hoxyethane (10 m) is stirred %t 80[ err] C under nitrogen over
night. After cooling water is added and th&%mixture is extracted with et hyl
acetate. The extract is dried over sodiumsulfate and concentrated under
reduced pressur 2.0 §hs.8manRslirinsteadsof(62), (HPhL)RHCH(100IBY, 6ii4 mmdl) gad (56) (36 g,

m xture of ethyl t at . I r , A i ops are
cvapor at ed to aR7AneR ThetpEpaE bhi® ARG YR bR Bk IE By
crystalline pro®®). Yield: 0.42 g (63%. M 147 - 148[err]C. Exanple 11 15
1- (3-(1-1 mdazol yl ) phenyl)-5-fornyl benzi m dazol e O-nethyl oxine (29b): A
m xture of 1-(3-bronmophenyl)-5-fornyl benzi m dazol O0-mnethyl oxime (29a) from
Exanpl e 8 (057 §-oyana3-(fagpphenylihensizidagole wasgregared ?BQeﬁ?H%?Q belgyst assi um
carbonate (0.29 g, 2.13 mmol) and a catal ytic anount of copper-bronze in 5
m N-nethyl-2-pyrrolidgne s heated to.20 140 nder stre of _njtrogen
For 24 hour s. - AFEPlegorerdls prRzersrohiing s To 8 SOt 5ot ptebehzntlid
vol ume of net har{tB2igs1Gmichet) irsard DMF(26imi) is addeddriathylamioe 54,11 1 mmol} and 3-
di chl or onet hane.; - r i vV [ o e at ed
under reduced p r'%%gﬁlp ﬁéhmf P %E.'l"g{qea%lg éﬁbe'ﬁm%g thHé%é giguné%‘®| %gggwgm é‘?]é’ra
m xture of diOchlcopingsheaiirure iscpouredanto fouf yolumes efdceywaterd Thepeecipitate isilprad
0.23 g (34% M.otlRéshiad with water and dried. This crude product is washed with hot ethanol to

yield 2.1 g ( 58%}) of the title compound. Mp. 211-212°C.

2-Amino-(N-(3-iodophenyl))-4-cyanoaniline : To a suspension of N-(3-lodophenyi)-4-

15  cyano-2-nitroaniline (2,1 g, 5.75 mmol) in methanol (50 ml) is added ammonium
chloride (0.92 g, 17.25 mmol) and sodium suifide nonahydrate (4.14 g, 17.25 mmol)
and the mixture is heated to reflux for 1.5 hours. After cooling the mixture is poured
into ice-water (200 mil) and the product is filtered off, washed with water and dried to
leave 1.8 g (93%) of the titie. compound. Mp. 170-172 °C.

20
S-Cyano-1-(3-iodaphenyl)benzimidazale: A suspension of 2-amino-(N-(3-iodophenyl))-
4-cyanoaniline (1,8 g, 5.36 mmol) in formic acid (20 ml) is heated to 80-100 °C for 1.5
hours. The hot reaction mixture is filtered through a cotton pad into ice-water (100 ml).
The precipitate is filtered off, washed with water and dried. This crude product is

25 dissolved in dichloromethane and is brought to precipitation by addition of petroleum
ether. The product is filtered off and dried. Yield: 1.38 g (75%) of the titie compound.
Mp. 177-179 °C.

Example 21
30 _

- §-Formyl-1-(3-(2-thiazolyl)phenyl)benzimidazole (55): Raney Ni (2.0 g) was addedtoa
solution of {54) (1.5 g, 4.9 mmol) in HCO.H (18 mi) and water (6 ml). The mixture was
stirred under argon at 110°C for 1 hr. After cooling the mixture was filtered. The filtrate
was concentrated, partitioned between a 5% aqueous NaHCO; solution and ethyl



25 199[err]C. 5-Acetyl-1-(3-(1-imdazolyl)phenyl)benzim dazole (37) was
prepared anal ogously from 36_(Exanple 5). Yield: -26% M 205-206[err]C. 30
Exanpl e 12 4-Acetyl-2-nitro-N-(3-(3-pyridyl)phenyl)aniline (30a): A m xture
of- 1g from Example 1 (5g, 27.3mmol) and 2a from Exanple 2 (4.62g, 27.2movl)
in.dry N rreg%kg% WO 96/ 33191 PCT/EP96/01649

PCT/ EP96/ 01 pyrrolidone (10m) is stirred at 40-50[err] C over night.
The resulting solid reaction mxture is syuspended in ice-water and rendered
al kal i ne by addition of aqueous sodium carbonate (1 M. The product is
filtered off, washed with water and dried to yield 7.68g 30a (85%.

112- 113 er r ] C. acatafe. Abe brganig-phaser was\Wweshed Wit brinenddsd gndlvengdniratediunder ( 30b):

was prepared qgﬁl ( 1) and 2b (Exanple 2). Yield:
65% M 131-13 rri}%%k%re}\ég%?é_ﬁ% (I’ll @BJ’%Z(B-(Z- pyridyl) phenyl)aniline
(30c) was prepared anal ogously from1lg 10 (Exanple 1) and 2f (Exanple

2).Yield: 87% M 195-196[err]C. Exam le

4- Acetyl -2-nitro-N-(3-(2-am nopyrimd-5 ﬁenyl )aniine (30d) was prepared
anal ogousl Y’ from 1g (Exanple 1) and 21 (Exarrpl e 2). Yield: 80% M 233-236C
15 5-Formyl-1-(3- 2-th:azo!yl pheny, I}E&ﬁéﬁﬁidﬂzo?@oxlme' (55) (700 mg, 2.29 mmol) was

(20, ool ) | sepBHA AR oo WA 6 P00 ) 6 B A1Y or ot hane

(10m ) and i s mixture was stirred at 90°C for 1 hr. After cooling the mixture was poured into water
{100 ml) and the precipitate was filtered off, washed with water, and dried under
10  reduced pressure to give 5-Formyl-1-(3-(2-thiazolyl)phenyl)benzimidazole oxime (690
mg, 94%).

5-Formyil- 1-(3-(2-thiazolyl)phenyl)benzimidazole O-methyl oxime (56) was prépared
analogously but using NH,OMe'HCI instead of NHOHHCI. Mp. 154-160 °C.
15

Example 23

4-(3-Nitrophenyl)pyrimidine (57): A: mixture of 4-phenylpyrimidine (10 g, 64 mmol) and
conc. HSO, (33 mi) was added to a mixtdre of conc. HSO, (22 mi) and conc. HNO;

20 (16 ml) at 0°C. The resulting mixture was stirred at 0°C for 2 hr, poured onto crushed
ice, and extracted with CH,Cl,. The extract was washed with a 5% aqueous NaHCO,3
solution, dried over MgSO, and concentrated under reduced pressure. The residue
was triturated with isopropanol and the precipitate was filtered off and dried under
reduced pressure to give (57) (6.4 g, 50%).

25

Example 24

4-(3-Aminophenyl)pyrimidine {58): To a suspension of (57) (6.3 g, 31 mmol)ina
mixture of MeOH (60 ml) and THF (30 ml) was added 5% palladium on activated

30 carbon (300 mg) and the mixture was hydrogenated at ambient pressure for 1 hr.
The mixture was filtered and concentrated under reduced pressure. The residue was
purified by column-chromatography on silica gel using a mixture of hexane and
ethylacetate (3:1) as the eluent to give (58) (5.1 g, 96%).



hydrogenated at anbi ent pressure using palladium (5% on activated carbon)
as the 20__catalyst. _Filtration of the resulting solution through celite

fol | owed by evaporation of solvent leaves an oil. Trituration with a”

m Xture of diethyl ether and petroleumether (1:1) affords 1.46g pure 3la

(80% . M 17 r] C. 5-Acely-2-(3-(5-pyrimdyl)phenyl ag-pepiididsd Ne (31
b) was prepaggé’z’géfg ogously from25 30b (Exanple 12) The crude oihdli‘g
product was used for the next step (Exanplzﬁ 5) without purification.

5- Acetyl - 2- (3-(2-pyridyl)phenyl am no)ani |l iTfe (31c) was prepared anal ogously
from 30c (Exanple 12). Yield: 92% M 145-146[err]C 30

5- Acet - 2- (3-(2-am nopyri m d-5-yl ) pheny|Bxampig2i | i ne (31d) was prepared
anal ogously from 30d (Exanple 12). Yield: 71% M 228-230[err]C. WO

96/ 33191 PCT/ EP96/ 01649 22
Exanpl e 14 5- Adws‘mm(mmplpwwmmmmﬂmxm ‘Bazmimraob-t-uywroc&mim

(33a): 32a fro 1 et hanol
(50mM ) and heat e@@mg@%g@%&@%\%?ﬂg gxﬁT g?:h ori daﬁd% 49,
24.61 mol) § s sedivevhyside (20, ﬁp?(«twseensynwwtr@tﬁl P'B ﬁﬁ?’lﬁmmﬂ@ﬁ op%  hour s.
After cooling tabﬁpsueiuv@ﬁtrzu sremmd %ﬁﬁ%ﬁﬁbw&f&aﬁd‘&tﬂa%dwm I's

t d th di t
filtered off. a%?nm“a%ﬁ’waé‘éﬁ"wéy&%ﬁ%f e et sk, Bl R PRt 1 o
of ethyl acet atwitredigthgétherto yieldrykaliing (59)€9.2g1@s%). af f ords pure 33a. Yiel d:
3.79g 10 (650%. M 105-106[err]C.

10 Example 26

N-(3-(4-pyrimidyl)phenyl)-4-cyano-2-aminocaniline (60): was synthesized as described
in Example 24 but using (59) (9.2 g, 29 mmol) instead of (67) and 600 mg catalyst.
The reaction gave (60) (8.3g, quant.)
15
Example 27

5-Cyano-1-(3-(4-pyrimidyl)pheny!)benzimidazole (61): A mixture of (60) (3.0.g, 10
mmol) and HCO,H _(20 ml) was stirred at 110°C for 1 hr. The.mixture was concentrated

20 in vacuo. The residue was partitioned between a 5% aqueous NaHCO; solution .and
CH.Cl,. The organic phase was dried over MgSO,, and the solvent was removed by
evaporation. The residue was triturated with ethyl acetate to aftord crystalline (61)
(2.6g, 85%).

Example 28
25
5-Formyl-1-(3-(4-pyrimidyl)phenyli)benzimidazole (62): was synthesized as described in
Example 21 using (61) (2.5 g, 8.4 mmol) instead of (58) and 1.5 g Raney-Ni. The
reaction gave (62) (1.8 g, 73%).
Example 29
30

5-Formyl-1-(3-(4-pyrimidyl)phenyl)benzimidazole oxime (63): was synthesized as
described in Example 22 using (62) (150 mg, 0.50 mmol) instead of (5§5) and
NHOHHCI (100 mg, 1.5 mmol). The reaction gave (63) (120 mg, 76%).Mp. 220-.
221 °C.



The foll ow ng conmpounds were prepared anal ogously from 32a (Exanple 5) and
the appropriate O alkyl-, O alkenyl- and O al kynyl hydroxyl_am ne

hydrochl ori des: 15 5-Acetyl- 1-(3-(3-pyridyl)phenyl)benzi m dazol e
O-.propargyl oxime (33b). Yield: 49% M 138-140[err]C .

5- Acetyl (3 &3 $/ dyl ) phenyl) benzi m dazol e 0-allyl oxi nme pc@@pdenisdoel d:
73% f’g' * C. 20 5-Acetyl-1-(3-(3-pyridyl)phenyl)benzi m dazol e
0-i so- butyI oxinme (33f). Yield: 38% M -920C

5- Acetyl - 1- (3-(3-pyridyl) pheny/)benzi m dazol e 0 met hyl oxime (33g). Yield:
59% Mo 25 145-146[err] C. 5-Acetyl -1-(3-(3-pyridyl)phenyl)benzi m dazol e
oxime (331). Yield: 82% M 218-220[err]C. The foll owi ng conpounds were

Pyar ochor | dos Hutmsbtsis- BBy ian rkiectip O¥ioinyicximaeg s | 2T e

5- Acet yI 1- ( 3-syfthesizadmasctipsdribed in Exaple 22 hut using (621200 Mg. 0&§mre°lk igstagd ofyj ¢ d:
54% 187-1 64) (61 mg, 28%). M

DCT EMO6] 016445888 "g 6‘“'% Fs?%"?f T Rt e ) g, P Bt hy

oxi me (3396 VYiBet182°63% M 107-1 08[err]C.

5- Acetyl - 1- (3-(2-am nopyri m d-5-yl ) phenyl ) benzi m dazol e 0-net hyl oxi me

(33h). Yield: 5 62% M 236-238PC. The follow ng conpounds were prepared
anal ogousl'y from 37 (Exanple 11) and (Fxample30

N-(3-(2-pyrimidyf)phehyl)-4-cyano-2—nitroaniline (65): was synthesized as described in
10  Example 25 using 2-(3-aminophenyl)pyrimidine (4.50 g, 26.3 mmol) instead of (58).
The reaction gave (65). (5.08 g, 61%).

Exampie 31

15  N-(3-(2-pyrimidyl)phenyl)-4-cyano-2-aminoaniline (66): was synthesized as described
- in Example 24 but using (65) (1.2 g. 3.8 mmol) instead of {§7).The reaction gave (66)
(1.0 g, 93%).

Example 32
20
5-Cyano-1-(3-(2-pyrimidyl)phenyl)benzimidazole (67): was synthesized as described in
Example 27 using (66) (1.0 g, 3.5 mmol) instead of (60). The reaction gave {67) (840
mg, 80%).

25 Example 33

5-Formy!l-1-(3-(2-pyrimidyl)phenyl)benzimidazole (68): A solution of DIBAL-H in
toluene (2.5 ml, 1.0 M) was added to a mixture of (67) (367 mg,1.2 mmol) and CH,Cl,
(60 ml) at -78°C. The reaction mixture was stirred for 1 hr at -78°C and for 1 hr at

30 room temperature. A saturated NH,Cl solution was added to the reaction mixture and
stirrihg was continued for 0.5 hr. The mixture was poured into water and extracted with
CH.Cl,. The organic extract was dried over MgSO., and the solvent was evaporated
under reduced pressure to give (68) (142 mg, 38%).



met.hyl

hydr oxyl am ne hydr ochl ori de and-0- et hyl

hydr oxyl am ne hydrochl ori de,

respectively: 10 5-Acetyl-1-(3-(1-imdazolyl)phenyl)benz| m dazol e O-net hyl

oxi me (38a).
5- Acetyl -
67% M 15
5- Acet yl -
a 20

Yield: 67%

Mp 230-231[err]C.
1-(3-(I-imdazol yl) phenyl ) benzm dazol e O et hyl
gerr] C. Exanple 15

1-(3- ‘?% pyr| dyl ) phenyl ) benzi m dazol e 0-i so- propyl
suspensi on of 331 (Exanple 14) (O. 49gq51. 22mol )
added sodi um hydride (50ng of a 60% di spersion in m neral
is stirred at 30-40[err]C for 30 mn.

added and the m xture is stirred at 40[ Exath@edder

m xture is diluted with 4 volunes of water
ani c extract

di chl or onet hane. The or
silica gel with Sdtampy-1

Exanple 16 4- Ac %%ﬁ\esﬁieﬁ%s Qéé?:ﬁ@émﬁ %&p@?@'bhf
N ( 3-i odophen
2- nﬁtr&%ﬁlﬁf‘i’ﬂ%"%’!‘

4-acetyl -
4- acetyl -
3- brono- 1-i odob

o (309 s 86 el iroee
¢To2irhg 839 Mp. 48615995,

oxi me (38b).
PCT/EP96/01649
oxinme (33)): To
indry DM (5m) is
oil).
2- Bronopr opane (0. 14m ,
ni ght .
and extracted with

is concentrated and el uted 25

de-ayrmic)pfpry)benzimidarelesd mettytoyime (§9):masg0[ er r ] C.
&my (hijgm fg! fﬁ 70 h\hﬁl)}msié&d of

é of Bgol-glg(:ly Tmﬁgpgmon gave

pot assi um carbonate (12 g, 87

Yi el d:

The m xture
1 .49mol) is

After cooling the

through

nmmol ) and catal yti'c am)unts of cupous i odi de and copper-bronze is heated

with stirring to 180C under a stream of nitrogen for 24 hours.

The m xture

is allowed to capkcompolindsprepéredithé Bbovedixaiyiples aktlisted ircihk tollbwing Tablaat ed
WO 96/ 33191

twice with hot ethyl acetate.” The
PCT/ EP96/ 01649
10
Compound X
No.
29d 2-thienyl
29 1-imidazolyl
29c 3-furany!
33a 3-pyridy!l
33b 3-pyridyl
33c 3-pyridyl
33d S-pyrimidyl
33e 2-pyridyl
33t 3-pyridyl
339 3-pyridyl

Table 1

NO-R'

Ru"\\,_f\./N-
' b

methyl
methyl
methyl
Ethyl
2-propynyl
2-propenyl
ethyl
ethyl
iso-buty!

methyl

/'\ N."

hydrogen

hydrogen

hydrogen
methyl
methyl
methyl
methyl
methyl
methyl

methyl

184-185°C
197-199°C
147-148°C
105-106°C
138-140°C
87-89°C
187-188°C
107-108°C
80-82°C

145-146°C

Example

1
10
14
14
14
14
14
14

14



24 conbi ned extracts are purified by col ounmm-chromat ography on silica gel
usiag—a—mxture of ethyl acetate and _petroleumether (3:7) as the eluent to
yield 9 g product m xture. 5 - TEXampre 17 .
2- (Tributyl stannyl )thiazole (50): To a solution of thiazole (0.71 m, 10
mmol-) in dry m) was added dropwise 1.6 MBuli in Oom,
11 nmol) undg-rgjgfragglgg at -78[err]C. The reaction m xture ML}%@W Pat
-78[err]C for 0.5 hr and Bu[err]Snd (3.1 m, 11 10 nmol ) was added
dropwi se. After stirring for 1 hr at -78C hd for 1 hr at roomtenperature,
the m xture was concentrated, triturated with water (50 m) and extracted
wi th diethylether 38800 ni2-amidg-5- Thempihyl act méhylWasispagegh briyge, dried
and concentrated under reduced pressure to give (50) as a colorless oil.
(3.7g9, quant.). 15 pyrimidyl Exanpl e 18

5- Acetyl -1-(3-(2-thiazol yl) phenyl ) benzi m dazole (51): To a solution of (50)
from Exanple 17 (3% g, 93Pyrdwl ) hydrogepn THRnet ni 218220°Gdded 18- acetyl -1
- (3- bronophenyl ) benzi m dazole (52) (1.5 g, 4.8 mol) and :
(PPhlerr])[err] Pd@3err] Bouwidvhy, GoP®p0 metwl) urk¥eB0°@r gon. 18he reacti on
m xture was stirred at 80[err]C for 24 hr in a 50 m sealed tube. After
cool ing the nmixturdBawas tdnidezaiv at emethyl i t urreatedd wi 230-281P@r (104 ) and
extracted with CH[err]Clger_r] $200_m x 3). The extract was washed with
brine, dried and &8cent i-imidazalhder attmiuced metedsur t85-M8ECr esi ddie was
washed with ether to afford crystalline (51) (1.5 g, 89%. 25

5- Acet y- 1- ( 3- br onopheny| )3:6iazeli dazethyl 52) metkyl pr etEi-58°Gis f ot9ows:

4- Acetyl -2-nitroaniline: N-(4-acetyl-2-nitrophenyl)acetam de (26.5 g, 11,94
nmmol ) was added to®® ni xtdWhiazelyl wat Bethihd dwdoean r atsddtede® f uri 82aci d, 150
m (1:2). After 15 30 m nutes the m xture was poured into water. The
product was filter® of f 4-RYEDIWY whydfogen hydrogen  220-221°C 20

64 4-pyrimidyl methyl hydrogen  180-182°C 29

69 2-pyrimidyi methyi hydrogen 158-159°C 354



water and dried. N (3-Bronophenyl)-4-acetyl-2-nitroaniline: -A.mxture of

4-acetyl-2-nitroaniline (3.4} g, 18.94 mml), 1, 3-di br onobenwidiSeSHEETOHAS BEEN
38. 06 mml ), potassium carbonate (2.62 g, WO 96/ 33191 REP_LACED

PCT/ EP96/ 01649 25 19 nmmol ) and a-catal ytic anount of copper—tromzeTs

heat ed with‘%},&f ig}9 to 180C under a stream of nitrogen fopcpesdaupe After
cooling the so |c? reaction cake is extracted with a m xture of

di chl oronet hane and nethanol (9:1). The extract is conce%
reduced pressure. The residue is extracted*wi th ethyl acetate. This exX

is 5 concentrated under reduced pressure and the residue T BBt K QAN
silica gel wtweackin:t ure of petrol eum ether and ethyl acet o
afford the pure product. Yield 0.67 g (10.6 % . M. 142-144 Nm”m”mm |
5- Acet yl - 1- ( 3- r onop .17 52): - '
N(3-brormphenar)-4-5?@%@%@%"@@‘%%‘%"‘%ni line (9.0 g, 26,63 mol) was

suspended in 99% et hanol (100 m ). Raney nickel was added and the m xture
was hydrogenated at anbient pressure for g0 hours. Chloroformwas added.
The m xture was filtered through celitg amnd evaporated in vacuo to afford
8.03 g oil. To this oil 80 m formc Bei dded and the m xture was
heated to 80[err]C for 1.5 hours. Excess fo ni§ acid was renowed in vacuo.
The residue 15 was stirred in water andXefdered al kal i ne wi th aqueous
sodi um hydroxi de. The product was filtered of f gvashed with water and dri ed.
Exanple 19 20 5-Acetyl-1-(3-(2-thiazolyl)phenyl)benzi m dazol e 0-net hyl

oxi me (53): (51) from Exanple 18 (300 , 0.94 mpl) was added to a m xture
of ethanol (5 rfirp pharmaceutically acceptable salt thereof or an oxide thereof
wherein
Ris
07 A
10 "B
wherein

A, B and D each is CH, or one or two of A, B and D is N and the others are
CH;
15 R'"'is phenyl, benzimidazolyl, or monocydlic heteroaryl, all of which may be
substituted one or more times with substituents selected from alkyl, alkoxy, halegen,
CF3, amino, nitro, cyano, acylamino, acyl, phenyl and monocyclic heteroaryl;
one of R® and R is hydrogen and the other is -CR'=NOR", wherein R’ and R"”
each independently are hydrogen, alkyl, alkenyl, alkynyl or phenyl.

2, A compound of claim 1, which is
1-(3-(3-furanyl)-phenyl)-5-formyl-benzimidazole O-methy! oxima,
S-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-ethy/ oxime,
S-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole oxime,

25  5-acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazoie G-methy! oxime,
5-acetyl-1-(3-{1-imidazolyl)phenyl)benzimidazole O-ethy! oxime, or
S-acetyl-1 -(3-(2-thiazolyl)phenyl)benzimidazola O-methyl oxime,
or a pharmaceutically acceptable salt thereof or an oxide thereof.

-

A



rret hoxyl am ne hydrochl aride (300—rg—3-—-5—mol ) and triethylamne (0.17 m,

1. 2ol )—and the mxture vvas stl rred t 60| rr]C for 0.6 hr—AN-e~—caoll ng
the m xture was poured i .r\. HCCIerr] (100 m ) 4ri&TS SHEET HAS BEEN
precipitate was filtered Lol with water, and driled urRERLACED

reduced presgifoess.dhe cru o purified by col umpehEplgRigT aPhy
on silica gel using a m xture of CH[err]CI[err] and net hanol (100:1) as the

eluent to give (53) (270 ng, 86%. M. 157,159 [err]C Exanple 20 30

5- Cyano- 1- (3-(2-thi azol yl ) phenyl ) benzi m da‘Z3 l e (54) was synthesized as
described in Exanple 18 but using 5-cyano-1 -(34odophenyl)benzi m dazol e
W96/ 33191 3. A pharmaceutical composition comprising an effective arniotnit dfRTompaantd 26

o). 5 R A R it . 24

mmol ) and (50)
5-cyano-1-(3-(2 FﬁOéPQP‘yP')‘ﬁﬂ\aﬂﬂﬁafmhﬁiwz@i@“xwtgble g@vigr orliluent.

5- cyano- 1- ( 3-i odophenyl )ben2| m dazol e was prepared as descrl bed bel ow

N- ( 3-1 odophepyl ).-4-c |troan|I| sol ut

4- chl or o- 3- ngt r 5benz%§ﬁ\et ?W“@d {l]ﬂ‘yrﬂl;ﬁﬁa?"ﬁ hm&fg W’?E?"ﬁ'i'?fq s added
triethylam ne ( médisdmentforiiie mawh)nta:md diserdenciaiissiabe ofaa livingZnimal bady, ol ) and

the mxture i's eglfdshanER 4R8h B el @ Manofie S sinediifloh b

m xture i s poure S of eci pi
filtered off, w@éﬁédrmpmrmmqmmwmewmwscmde product is washed
wi th hot ethanol to yield219(58% of the title conpound. Mp.

211-212 r,C. 2-Am no- ( 3-i odophen anoani l i ne: To a suspensi on
of N-(S[?(r)d gheﬁyl) 4Theuse a com undoyanzy)ofclal s1tr::2f0rthepreparat|onofap

medicament for the treatment of a disorder or disease of a living animal body,
including a human, which disorder or disease is responsive to positive modulation of
the GABA, receptor complex of the central nervous system.

15 6. The use of a compound of any of claims 1 to 2 for the preparation of a
medicament for the treatment of a disorder or disease selected from anxiety, sleep
disorders, memory disorders, epilepsy or any other convulsive disorder.

7. A method of treating a disorder or disease of a living animal body, including a
20 human, which disorder or disease is responsive to modulation of the GABA, receptor

complex of the central nervous system comprising administering to such a living

animal body, including a human, in need thereof a therapeutically-effective amount of a

compound of any of claims 1 to 2.

25 8. - The method as in claim 7, wherein a disorder or disease responsive to
positive modulation of the GABA, receptor complex is treated.

8. The method as in claim 7, wherein anxiety, sleep disorders, memory
disorders, epilepsy or any other convulsive disorder is treated.

30
10. The method as in claim 7, wherein the active ingredient is administered in

form of a pharmaceutical composition thersof, in which it is present together with a
pharmaceutically-acceptable carrier or diluent.

i



15. cyano-2-nitroaniline (2,1 g, 5.75 mmol) in nethanol (50 m) is added
amoni um chloride (0.92 g, 17.25 mmwl) and sodi um sul fi de nonahydrate (4.14
g, X7.25 mmol) and the mxture is heated to reflux for 1.5 hours. After
cooling the mxture is poured into ice-water (200 m) and the product is
filtered off, washed with water and dried to leave 1.8 g (g3pRpdemessie title
conmpound. NHW°2W§U%72[err]C 20 5- Cyano- 1- (3-i odophenyl ) benzi m dazole A
suspensi on of 2-am no- (N (3-iodophenyl))- 4-cyanoaniline (1,8 g. 5.36 mmul)
informc acid (20 nl) is heated to 80-3Q0§ err]C for 1.5 hours. The hot -
reaction mxture is filtered through a cotton pad into ice-water (100 m).
The precipitate Is filtered off, washed wth water and dried. This crude
product is 25 dissolved in dichloronethane and is brought to precipitation
by addition of petroleumether. The product is filtered off and dri ed.
Yield: 1.38 g (759 19; Ehe title conpound. N3, 177-179[err]C. Exanple 21 30
5-Fornyl -1-(3-(2-t Faz&lyl)phenyl)ben2|n1da ol e (55) :offrney N (2.0 g) was

added to a solution of (54) (1.5 g, 4.9 al n HCO[ ¢ m) and
water (6 m). The mi xturQknas stirred ung%é rHgon ap?1re for 1 hr
After cooling the m xtugkg fN ered. ndl ltrate wag centrated,

partitioned between a gus NaHCGEeF%+—se#ub|on and hyNH WO
96/ 33191 PCT/ EP96/ 01649 27
acetate. The organi c phase was Washed with brine, dried andﬁcdt?entrated

under reduced pressure to give (55) (1.3 g, 87%.
hal

Qalk . Oalk

NO.
O;\@ 2 Red. o NH,
—»
NH NH

A, PN

X &
P v
hal B hal’ka)
Oalk Qalk
o NH, (o) N
Formic acid |

NH > N
A, oy
JI\B/ ' hark B/

hal

Oalk ' OH

N/“ Red. NJN
D’L§A D/*tA
’l/ Jl\/

hal B hai B

o)
4

Hal is halogen, alk is alkyl, and A, B, D, have the meanings set forth in the claims.



Example 22 5 5-Fornyl -1-(3-(2-thiazol yl)phenyl)benzi m dazol e oxi me: (55)
(700 g, 2.29 nmmol)_was added to a_nixture of ethanol (25 m) and NH err] OH
HCl (600 ng, 6.9 mmol). The mi xture was stirred at 90[err]C for 1 hr. After
coeling the mixture was poured into water (100 nl) and the precipitate was
filtered off 0\%@] :ggld with water, and dried under 10 reducpgrppspgdiée to
gi ve 5-For rerv- ? -(2-thiazolyl)phenyl)benzi m dazol e oxi ne (690 ng, 949%.
5- Fornyl - 1-(3-(2-thiazoly)phenyl)benzi n2da%pl e 0-nethyl oxine (56) was
prepared anal ogously but using NH err] OMHC instead of NH err]OH HC . M.
154-160 [err]C. 15 Exanple 23 4-(3-Nitrophenyl)pyrimdine (57): A mxture
of 4-phenyl pyri m di ne 'g,lo q 64 mmol ) and cono. Herr]SJerr] (33 m) was
added to a mixture of BOWEIP err]Serr] (22 M) and conc. HNO[err] 20
(16 M) at OC. The resultpgg m xture was stirred at O[gfr]C for 2 hr,
poured onto crushed ice, &nd extracted with CHerr]d|g ) tract was
washed with a 5% aqueous : olytion, dried over oB3S yicent rat ed
under reduced pressure. The dudjwas tritowrated with i opafol and the
precipitate was filtered of f efd Wfi ed under reau;ced presstre W5 give (57)
(6.4 g, 50% . 25 Exanple 24 4-(3%@' nophenyl ) pyri ni dine (58): Jo a
suspension of (57) (6.3 g, 31 IYAin a m xture of MeOH (6001 FAand THF
(30 mM) was added 5% pal | adi um gn g,l:tivat ed 30 carbon (300 nd t he
m xture was hydrogenated at ah#di eBt pressure for 1 hr. The Ml xi®ire was
filtered and concentrated under reduced pressure. The residue was purified
by col um- chr omat ogr aphy silica gel ushA®RRRET Xt urei‘iﬂﬁ"hexane and
s

\—
\=z

A !
I:v| A D/gA
Z |
hal "8 hal "B
N|0R" NIoRn
R"'-boronic acid,

N N
/ll » ]
N tributyistannyi-R"’ or N
*\ A R‘ 1'“ 5 J§
LA 1

hai B r' B

A

Hal is halogen and A, B, D, R" and R'' is as defined in the claims



et Rylacetate (3:1) as the eluent to give (58) (5.1 g, 96%. WO 96/ 33191
PQLLEPA6/ 01649 28 Exanple 25

N-(3- (4-pyrm dyl)phenyl)-4-cyano-2-nitroaniline (59): To a mxture of

4-chl oro-3-nitro- benzonitril (5.5 g, 30 nol) and (58) (5.1 g, 30 nmmol) in
THE (120 m) spgded 5 sodium hydride (2.3 g, 50% SuspgRgiRinicd M neral
oil). After stirring at roomtenperature for 2 days. the m xture was poured
into water and extracted with CHerr] O #rB]. The extract was concentrat ed
under reduced pressure and the residue was triturated with diethylether to
yield crystalline (59) (9.2 g, 96%. 10

Exanpl e 26 N-(3-(4- Ip‘):yri m dyl ) phenyl ) - 4- cyano-2- am noanl i ne (60): was

synt hesi zed as descFI®&Pi n Exanpl e 24 but uf*ng (59) (9.2 g, 29 mmol)

i nstead of (57) and 600 ng catalyst. The r ion gave (4§ gquant.) -
15 Exanpl e 27 5-Cyano- IR(3- (4-pyri m dyl ) phgnyl gfbenzi m ¢ ﬁbz A
m xture of (60) (3.0 94104 h)ozand HCOLe (20 mM) was red at
110[err]C for 1 hr. T®e e was concentrated 20 in vac®Rs" TRa residue

was partitioned between al&%Jagueous Na[err[HCQ er’r] sol ution an _
CH err]C[err]. The organic ph was dried over MgSO err], ang”tha sol vent
was renoved by evaporation. The residue was triturated wth et I/}wet ate

to afford crystalline (61) (2.6g, 85%. Exanple 28 R" B
R R'
o - NO, | o NH,
Red.
NH —_— NH
X, L,
nl‘l 8/) R"LB/)
R R

o NH, Formic acid o) N
R Jj
NH N

Dl Na ,D"\ A
~
R" B) f" B

Rl
o N NH,OR"HCi R N
) — )
N N

A, B, D, R, R"and R" is as set forth in the



2515-Forny|-1-(3-(4-pyrinidyl)phenyl)benzinidazole (62): was synthesized as
described in Exanple 21 using (61) (2.5 g,_8.4 mol)

i nst ead of

1.5°g Raney-Ni. The reaction gave (62) (1.9 g,
5-Fornyl - 1- (3- (4-pyri m dyl ) phenyobenzl m dazol e oxime (63): was synthesized
mpl e 22 using (62) (150 ng, 0.50 mol) pEpkRRR
Ih;geacti on gave (63) (120 ny,

as .descri bed,,i
and NH err]
76% . Mp. 220- 221ferr]C.

oxi me (64):
ng, 0.66 nmol)

reaction gave (64) (61 higwe38% . M. 5 180-1
N- ( 3- (2- pynmi dyl ) phenyl ) - 4- cyano- 2- ni t r oanp#iyg ,
described in 10 Exanple Z using 2-(3-am Qpﬂhnyl)p§%i
tiNg) gave Hal658” (5. 08 g,

o-2-aninoani|ine,(66): was syN

'_‘265) (1.2 g. 3.8 mmol) ins;} g of

nmmol ) instead of (58). Theares
N-(3-(2-pyrim dyl)phenyl§~ 43
described in Exanple 24 but
(57).The reaction gave (66)

D A
| ~
Hal B
Rl
o)\@“"z
NH
0Ny
! P
Hal B
RI

100 ng, 1.5 nmol).
WD 96/ 3319
PCT/ EP96/ 01649 29 5- Fornyl -1-(3-(4-pyrm dyl ) phenyl ) benzi mi dazol e 0-net hyl
was synt hesi zed as described in Exanple 22 but using (62) (200
i nstead of (55) and NH2OMe HC, (250 ng, 2.0 mol).

[err] C. Bxanple 30
(65):

Red.

Formic acid

R“Hor
_—)

R*"-boronic acid or
tributyistanyl-R"'

NH,O-R"HC!
_

p
Hal "B

Hal is halogen, A,B,D, R',R" and R" is as set forth in the claims

54) and
739 . Exanple 29 30

126 (55)

nikBesi zed as

e (4.50 g, 26.3
anple 31 15
hesi zed as



of DIBAL-H_.in tal
ng,1l .2
stirred for
saturated NH4CI
continued for 0.5 hr.
CHerr]CJ[err]. The_or
W96/ 33191

30 Exanpl e 34 5-Fornyl -
oxi‘me (69):
0.70 nmmol)
instead of NH err] OH HCl .

was synt heacze
instead o

-78[err] C and for

(1.0 g, 93% . Exanple 32 20 5-Cyano-1-(3-(2-pyrimdyl)phenyl)benzi m dazol e
was synthesi zed as described in Exanple 27 using (66) (1.0.g. 35
nmel ) 1 nstead of (60). The reaction gave (67) (840 ny, 80% . 25

Bxanmpl e 33" 5-Fornyl -1-(3-(2-pyri mdyl)phenyl)benzi m dazole (68): A solution
yene (2.5 M, 1.0 M was added to a ni xtRPECHEROISAY) (367
Q%R oo 2 (60 M) at -7

]C. The reaction m xture was

%% sat 30

roomtenperature. A
sol ution was added to the reaction mxture and stirring was

The m xture was poured into water and extracted with

CN . _NO,
L
"u)\‘

Ay

R

CHO
N

X
D| NaA
l'l’kB/

1

R

7
e

Red.

Formic acid
—_—

Red.

NH,OR",HCI
——

nyA) benzi m dazs
&f'arrpl e 22 but

(300 ng,™>3. oNEmol )
eaction gave (69) (192 ny, 83%.,&@. 158- 159
[err] C. The conpounds prepared hel the above exanples are listée iNAt he
followng Table 1: 10

. ggni c extract was drigg over MJSO4, and the sol vent
was evapor at ed undef'984uced pressure to giﬁz( 68) (142 ngy, 38%.

1-(3-(2-pyrmdyl)p
asNdescri bedgi MY
(55) and NH[er

PCT/ ER96/ 01649
E ﬁEn% hyl
Qg (68) (210

Tabl e
R"

J

CN @an
NH

D” A

Hal is halogen, A, B, D, R"and R"'is as defined in the claims.



<[ err] Conpound X * R R’ M p. - Exanpl e No.

29d 2- t hi enyl met hyl -+ hydrogen 184-185C REPLACGEMENT SHEETS SG
-i m dazol yl met hyl hydrogen . 197-199C 11 P98 Descriptidn':pa I-— to paged .-
net hyl hydrogen 147-148C 10 33a 3- p‘ﬂ’@llm(s) Et.hdbed 32 S BY
105-106[err] C 14 33b 3-pyridyl 2- prop paged138 ) -
14 33¢ 3-pyridyl 2- propenyl met hyI r% b%ﬁf? pa pa od
5-pytim dyl et hyi methyl = 187-188 7] sec
et hyl methyl ~ 107- 108C 14 33f 3- p ri dﬁg | s0- but 09 0CT 1897
net hyl 90-92[err] C 14 33g 3-pyri dyl 1 Q¥ | L T
145- 146[err] C 14 WD 96/ 33191 o
PCT/ EP96/ 01649 31 33h 2- am no- 5- met hyl nmet hyl 236-238[err] C
14 pyrimdyl 33i 3- pyridyl hydr ogen met hyl 218-220[err]C 14
33j SARendedl claims0- pr opyl met hyl 77-80[err] C 15 38a 1
-imdazol yl nmet hyl nmet hyl 230 231[err]C 14 38b 1-i m dazol yl
et hyl met hyl 135- 138 err] C 14 53 2-thl azol yl nmet hyl
methyl  157- 159} eprppeund having e formulay_ ¢ hij azol v nethyl  hydrogen
154-160[err] C 22 '
R?
R® N

>

N

R/

or a pharmaceutically acceptable salt thereof or an oxide thereof
wherein
R%is

ey

wherein

A, B and D each is CH, or one or two of A, B and D is N and the others are
CH;

R'! is phenyl, benzimidazolyl, or monocyclic heteroaryl, all of which may be
substituted one or more times with substituents selected from alkyl, alkoxy, halogen,
CF,, amino, nitro, cyano, acylamino, acyl, pheny! and monocyclic heteroaryl;

one of R® and R’ is hydrogen and the other is -CR’=NOR", wherein R’ and
R” each independently are hydrogen, alkyl, alkenyl, alkynyl or phenyl. ‘

2. A compound of claim 1, which is
1-(3-(3-furanyl)-phenyl)-5-formyl-benzimidazole O-msthyl oxime {(compound 29¢); -
5-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-ethyl oxime (compound 33a);
S-acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole oxime (compound 33i);
5-acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazole O-methyl oxime (compound 38a);
5-acetyl-1-(3-(1-imidazolyl)phenyl)benzimidazole O-ethyl oxime (compound 38b); or

(I | amenoes ™ speer ] -9 ocr

[




63 ' . 4- pyri m dyl hydrogen * hydrogen 220-221[err]C 29 64

4=pyri m dyl nmet hyl hydr ogen 180-182[err]C 29 69 2-pyrim dyl

met hyl--—hydrogen 158-159[err]C 354 TH S SHEET HAS BEEN REPLACED WO
96/ 33191 PCT/ EP96/ 01649 32

32 1.° A conpound having the formula: perr] or a pharmaceutically

acceptabl e salt thereof or an oxide thereof wherein Rerr] is [err] wherein
A, B and D each is CH or one or two of A, B and Dis N and the others are
CH, 15 5-acetyR] 431(- th:gz@mwnyl)mmwawa@ friethy oximenisogplound 5&);er oar yl |

all of whicl %c%‘duﬁéél jé@cﬁg aBitfsdif o?o{ ABRidAdIeGUIDS T t uent s

sel ected from o en err amno, niftro, cyano,
acyl am no, acyl, phenyl and m)nocycllc het eroaryl; one of R err] and R err]

I s hydrogen,and t wherein R and R' each
I ndependentTy argﬁoﬁbggédnbﬁd?k p enyI al kynyl or phenyl. 20

1-(3-(2-Thienyl}phenyl)- 5—formylbenztm|dazole O-methyl oxime (compound 29d);

1-(3-(1-Imidazolyl)phenyl)-5-formylbenzimidazole O-methyl oxime (compound 29b);
5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-propargyl oxime (compound 33b);
5-Acatyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-allyl oxime (compound 33c);
5-Acetyl-1-(3-(3-pyridyl}phenyl)benzimidazole O-iso-butyl oxime (compound 33’f):
5-Acstyi-1 -(3—(3-pyridyl)phenyl)benzimidazole O-methyl oxime (compound 33g);
5-Acetyl-1-(3-(5-pyrimidyl)phenyl}benzimidazole O-ethyt oxime (compound 33d);
5-Acetyl-1-(3-(2-pyridyl)phenyl)benzimidazole O-ethyl oxime (compound 33e);
5-Acetyl-1-(3-(2-aminopyrimid-5-yl)phenyl}benzimidazole O-methyl oxime (compound
33h);
5-Acetyl-1-(3-(3-pyridyl)phenyl)benzimidazole O-iso-propyl oxime (compound 33j);
5-Formyl-1-(3-(2-thiazolyl)phenyl)benzimidazole (compound 55);

| 5-Formyl-1-(3-(2-thiazolyl)phenyl)penzimidazole O-methyl oxime (compound 56);
5-Formyi-1-(3-(4-pyrimidyl)phenyl)benzimidazole oxime (compound 63);
5-Formyt-1-(3-(4-pyrimidyl)phenyl)benzimidazole O-methyl oxime {compound 64}); or
-5-Formyl-1-(3-(2-pyrimidyl)phenyl)benzimidazole O-methyl oxime (compound 69);
or a pharmaceutically acceptable salt thereof or an oxide thereof.

4, A pharmaceutical composition comprising an effective amount of a
compound of any of claims 1-3 or a pharmaceutically acceptable salt thereof or an
oxide thereof together with at least one pharmaceutically acceptable carrier or
diluent. '

S. The use of a compound of any of claims 1-3 for the preparation of a
medicament for the treatment of a disorder or disease of a living animal body,
including a human, which disorder or disease is responsive to the modulation of the
GABA, receptor complex of the central nervous system.

6. The use of a compound of any of claims 1-3 for the preparation of a
medicament for the treatment of a disorder or disease of a living animal body,
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2. * A conmpound of claim1, which is

1- (3-(3-furanyl)- phenyl)-5-fornyl - benzi m dazol e O nethyl oxime,

5-acetyl -1-(3-(3-pyridyl)phenyl)benzi m dazol e O et hyl oxi ne,

5-acetyl -1-(3-(3-pyridyl)phenyl)benzi m dazol e oxi ne, 25

5-acetyl -1-(3-(1-imdazol yl)phenyl)benzi m dazoi e O net hyl oxinme, 5-acetyl-
-(3-(1 -imdazolyl)phenyl)benzi m dazole O ethyl oxinme, or

5-acetyl -1-(3-(2-thiazol yl)phenyl ) benzi m dazol e 0-nethyl oxine, or a

pharmaceutical ly acceptable salt thereof or an oxide thereof. - WO96/33191

PCT/EP96/ 01649 33 3. A pharneceutical conposition conprising an

ef fective anount of a conpound of any 8% clains 1 to 2 or a

pharmaceutical ly acceptable salt thereof or an oxide thereof together with

at |east one phar maceutically acceptable carrier or diluent. 5 4, The
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body, inc I ng a human, I C dlsor | Séase i s responsive to the

nodul ati on of t he GABAA receptor corrpl ex of the central nervous system 10

5. use 1§ 5 t he .preparation of

a nedi ca%nt f(-)rr?’t e reaegm %l?{do ygifscoﬁ‘arl E%f‘or?ﬁe éreégfan]pﬂéﬁ% ving ani mal

body, i nohedicageat fairiias ireatmerit qﬂasimdéer arrdnshaseaskect@ frers porietyy aldep

positive | B ent ral nervous

system 1@9%%% n?é}n%( é'h&gg@f A@lécoo otﬁﬁﬂogﬁvghﬁ%é Ve F'ﬁg 1 to 2 for the

preparation of a nedicanent for the treat ment of a di sorder or disease

sel ected grom e)\n%ieﬁ;t

Jd ofgtlreeaet\r'[r)mg a disorder or disease of a living animal body, including a
human, which disorder or disease is responsive to modulation of the GABA,
receptor complex of the central nervous system comprising administering to such a
living animal body, including a human, in need thereof a therapeutically-effective

amount of a compound of any of claims 1-3.

9. The method as in claim 8, wherein a disorder or disease responsive to
positive modulation of the GABA, receptor complex is treated.

10. The method as in claim 8, wherein anxiety, sleep disorders, memory
disorders, epilepsy or any other convulsive disorder is treated.

11, The method as in claim 8, wherein the active ingredient is administered in
form of a pharmaceutical composition thereof, in which it is present together with a
pharmaceutically-acceptable carrier or diluent.
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