EP O 260 744 Bl Description A large nunber of imdazole derivatives are
known in the art as anti-fungal agents. Recently ketoconazole, an orally
active imdazole derivative w %@%%Spect rumactivity against a

vari ety of yeasts, 5 dernatopfyt I mor phous :fungi, has been reported
to inhibit steroid synthesis in Annals of Internal Medicine, 97, 370

(1982) g, L:ﬁpt S. Patent No. 4,410,539 there are described a nunber of
(1Him aazol 1-yl methyl) substituted indole derivatives which conpounds are
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hy drbgen:The RiEFePLinYeqton iy copgerried with,iyideeqle deriygiiyes ofjormulg. 1 o) Kyl : [err] is
hydrogen; [err]cycloal kyl; [err]; [err]alkyl; [err]al kyl substituted with
[err] or [err]cycloal — fjydroxy;_ [err]al kyl oxy; [err]al koxy substituted
with [err] or [err] cyqlo_ai!kyl ; [eglr] al kenyl oxy optionally substituted with
[errzi; 30 [err]al | ox

[err]-oxy; Ais a bival ent

lonally substituted with [err]; or

\avi ng the forggl a 2 [ERR] wherein the
carkon atomin the bi cal a(a) or (b) ié onnected to [err]; said
R2 bei ng hydrogen; hal ogen; T°\e yl substituted with up to 4 hal ogen
atons; [err]cycloalkyl; [err]; quinolinyl; indolinyl; [err]alkyl;

[ er rzp akhé\pharmadsbiicallyusceebtablet dtid iditign, netal o] awied substityibn salfs iambthe stetepchiemitallyi ny |
or hydisomstic fgras theebikwhepoty; [err] al kyl oxy substituted with [err] or

[ er r] cyclRo&lbkdrdgen;|Giivalkeli Geacygloalinh tAr' on Af'Cysalkibst i t uted with [err]; [err]-oxy;
[ err] al kyR'dxbhysicagm rBgycycioalityl AK s Crrodliek £7.calkl \sLbstitutod with ,A"‘Fé (Ce-jcyelenliogl, Ryeroxysy
[egr)] - WW; G eaikaxy eubstifutng with ' 05Csasploalkyl; Cupltpnvixyinptionglly sybstitytpd with Ar®

[ er' 7P alCraplkynyloxy entienally substitutedayith|A%; o ASrRX¥sy | | substi tuted phenyl, pyridinyl,
ani nopyr i A1 Mypivalent sadieal Naying the fopmula,y |  hal ogent hi enyl, furanyl,

hal ogenfuranyl or thiazolyl; [err] is phenyl or substituted phenyl; in
[err] and [err] said subst_icha,r.@d phenyl beigag ghenyl substituted with 1, 2
or 3 substituents each 50 I ndependently selected from hal ogen, hydroxy,
triffuoronet hyl, [err]al kny, [frr] al kyl oxy, cyano, am no, nono- and.

di ([err]al kyl)am no, nitroc-aRrToxyl, forngib)and [err]al kyl oxycarbonyl. As
used in the foregoing definitions the termhalogen is generic to fluoro,

chl or 0 whiH6iR 8 caBsh atéil ¥ thd biiehEradidal {aPor(d)d dodhectel o SRENT t O i ncl ude strai ght

and br ancaidoiraieing Hydregehs iialogsh; Bi.Eke Gatshaid Wikl s & Shdisgun BEm$; G Bydiodiig!; Ar'car bon

at W8 uiRdlinASindolinyl; 0318k 65 calkyEsubStitutedewith)Ar, CLrch@dalkyll Guindyl, indofiny! or hydroxy;

1, 1- di repiohiticay;Silalkyfiad pubstitutékt Wil Ay b Cyzcycloalkyl; Csgalkenyl optionally substituted with Ar';
Ar2-oxy; Cy.galkyloxycarbonyl; carboxyl; Cy.galkylcarbonyl; Ar'-carbonyi or Ar'-(CHOH)-;

said X being O or S;
45 said R3 being hydrogen, Cy.salkyl or Ar2-Cy.galkyl;
Ar' is phenyl, substituted phenyl, pyridinyl, aminopyridinyl, imidazolyl, thienyl, halogenthienyl, furanyl,
halogenfuranyl or thiazolyl; '
Ar2 is phenyl or substituted phenyi;
“in Ar' and Ar? said substituted phenyl being phenyl substituted with 1, 2 or 3 substituents each

50 independently selected from halogen, hydroxy, trifluoromethyl, C,salkyl, Ci.galkyloxy, cyano, amino, mono-
and di(Cy.galkyl)amino, nitro, carboxyl, formyl and C;.galkyloxycarbonyl. .

As used in the foregoing definitions the term halogen is generic to fluoro, chioro, bromo and iodo; the term
"Cy4alkyl” is meant to include straight and branch chained saturated hydrocarbon radicals having from 1 to
4 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl, 2-methyl-

55 propyi, butyl and the like; Cyealkyl and C.qealkyl include Cy.4alkyl radicals and the higher homologs thereof
having respectively 6 to 10 carbon atoms; the term "Cs.zcycloalkyl” is generic fo cyclopropyl, cyclobutyl,
cyciopentyl, cyclohexyl and cycioheptyl. "Cs.ealkenyl” is meant to include straight and branch chained
hydrocarbon radicals containing one double bond and having from 3 to 6 carbon atoms such as, for
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55 propyl, butyl and the like; [err]alkyl and [err]al kyl Include
[err]al kyl radicals and the higher honDIogs t hereof having respectively 6
to 10 carbon atons; the term " qr 3531‘ I kyl" is generic to cycl opropyl,
cycl obutyl, cyclopentyl, cycl ohexy cycl oheptyl. "[err]al kenyl" is
meant to include straight and branch chai ned hydrocarbon radicals
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wher ein APLrﬁcuﬁrl bl’éﬁ Eorﬁ ds thif?ihe d?é’sgﬂf e are é ]:refeﬁech&&{p whe
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[ er 1] cymiarsgéns 0, salkgty 6 ﬂP(,YROEs byRkdghri| &A% AR afid ¥ ¢ Rpfbhen; haJ BOE0;

[ er r boal tejogermebngt ich salkgsubbtiniiod ittt Ar' Aqukilinyér iﬂﬂuﬂﬁyl ad:‘%&yl hey cl,slml a kayd. ;
[err]; epom@l inyl; indolinyl; [err]alkyl, [err]alkyl substltuted W th
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W th [epquiiqs véereind is Cr.qatkyllvo A B! isRgdiogetibralA? s hydegen Cadkg ongrbunds within the
present | Abemost prefegrednaviiceompqnds’ withindih inventjvo areceiectid:tram the gloap donsisting of 5--

H- i e ald biimidazgitiruphenpyimethylid-pethy-18-bénziniidegaled avd e b-{(Brellorodhenyl(1brimiBazobylk | on
of the Methi Q?&?’B'F’%m'lel thg Phﬂ"mmﬁfl!rmtﬁble[@dr Jditicry [salty raﬂf éher ftefetfcévmi]:il“v s

nycr ogeRe” :g& @isgﬂ 1, b i by - 1 e, i sl
hal ogenrret t %qr% % A nyI
[ers aI 'f ?Jrar"]' 18 '@’f Py LeR PR Leress. Wit p pgnzi ?fﬁ'"‘“'E%em ally preferred
conp unds vm thin the present invention are those particularly preferred
com pounds wherein Ris [err]alkyl or Jerr]; [err] is hydrogen; and R2 is
hydr ogen, wal kyl or [err]. The no preferred novel conpounds within
t he i nventlfonjjare selected fromt ) cons;-slkyntganS [- 25 (1
H i mygdazol >N“yl ) phenyl met hydci yl - A H bénzi m dazol e sand(I1)
5-1(3-chl orgghenyl )(1IHim daé;to - mat hyl |- 1H benzi m ddzol e t he
pharmaceuti cal |l y accept abl e i d addi n salts and the stereochemcally
| someric for@ ?her eof . The corrpot%qs of formula (1) can generally be
pr epared by akylating 1H i m da e (I1l), an alkali nmetal salt or a
tri[err]alkyl silyl derivative thereof, with a benzi m dazole of fornula
(I'Y. 30 4sERR] in4le Tvegeing swetifoliowing eacficr seiypmiengs amabpfoptidie wavig greupcdutioss, &xhenes
is an amsmelﬁrham ©g. ehiore. iepmyr o dgo.sa atforaiony Growp, e.9. methylsulionyloxy or 4-methyiphenyl-
sulfony and where W is connected to a -C(=X)- radical it may also be Cigalkyloxy, Ci.ealkyithio,
aryioxy or arylthio.
45 The above described N-alkylatlon is conveniently carried out by stirring the reactants in the presence of
a suitable organic solvent such as, for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene,
dimethylbenzens, and the like; a ketons, e.g., 2-propanone, 4-methyi-2-pentanone and the like; an ether,
e.g., 14-dioxane, 1,1-oxybisethane, tetrahydrofuran and the like; a polar aprotic solvent, e.g., N,N-
dimethyiformamide (DMF), N N-dimathylacetamide (DMA), nitrobenzene, dimethyl sulfoxide (DMSO), 1,3-
s0 dimethyi-3,4,5, 6-tetrahydro—2(1H)—pynmudinone {OMPU), 1,3-dimethyl-2-imidazolidinone (DMEU), 1-methy!-
2-pyrrolidinone, acstonitrile, hexamethylphosphor triamide {HMPT), benzonitrile and the like; and mixture of
such solvents. Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and
preferably the reaction is carried out at the reflux temperature of the reaction mixture. In order to enhance
the reaction rate it may be advantageous to use an excess of imidazole or to add to the reaction mixture an
§6 appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, sodium hydride or
an organic base such as, for example, N N-dlethylathanamme, N-(1-methylethyl)-z-propanamme and the
like.

In some cases it may be advantageous to first convert 1H-imidazole (Ill) to its alkalimetal salt form or to a
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exanple, halo, e.g., chloro, brono or i odo, a sul fonyl oxy group, e.g.
nmet hyl sul f onyl oxy or 4-net hyl phenyl - sul fonyl oxy, and where Wis connected
toa-C(=X)- radical it may al rgqd al kyl oxy, [err]al kylthio, aryloxy
or arylthio. 46 The above Eg)qsgér\q %@cﬂ\l- al kyl ation is conveniently
carried out by stirring the reactants in the presence of a suitable organic

sol Vefﬂib,.g%ﬂlﬂhsﬂﬂsderifr&% NePddP lafd s@idedqieMiyBilehdt daii0$aRCak M @N sily® .dgrivativecthe the ,
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4- et iiidazdle PitTEnG RRBIRNetNBash lB6th|ak,li6r; eximiples tal @lkali ntstal) hydrdky alidiidxarrtgdride. The

1, 1- oy irepjalkginstyl desivativeh yidHbimidazate eandinttive tei frepared hyoleantinga midazole witblforent
e. G , exsamble adiiatkyt Haplsflame.rani de (DVF), N, N-di net hyl acet anm de (DMVA),

ni trobe rGompeyndsiofriermoial () snay Risx bel eropdDidI) reacting3an Htermediate of formula (V) with 1,1

di met bearbon@bidl Bringidazelelr ahydr o- 2( 1H) - pyri m di none (DWVPU),

1, 3-di et hyl - 2-i m dazol i di none (DVEU), 1-nethyl- 2-pyrrolidinone,
acetonitrile, hexanethyl phosgdhor triam de (HWPT), benzonitrile and the

| i K&, and m xture gf such sgl vents. Sonewhat el evated tenperatures may be

appropriate to enhance 'bs of the reaction gnd(gpeferably the reaction
ux t
ol

i.s carried out atRTCHe rrperature of the feaction mxture. In order

to enhance the reacti may be advantageous to use an excess of

|mdazol e or to add tpm)he reaction m xture an 55 appropriate base such
for exanple, an al kali rret aI car bonat e or hydrogen carbonate, sodium

nydri %e e 'rsacmsofr Emmidszon Nedk (ibigd B infirhétigd b e,

N-(1- '(\'g%ﬁeif agy rapan# Is6)ling ! ; qas&sodvamw e

advangg&g@b{ﬁ, pbthdb bf vert H-| m dazol e (11 ts al kal i nretal salt
ainsa

forgnor to a 3 0744 Bl tri[err]alkyl S|IyI derivative thereof

and subsequently react said salt formor- silyl derivative with the
bexzi m dazol e derivative of a (ll1). The said salt formcan
conveni ently be prepared by agting 1H imdazole with and al kal i net al
base such as, for exanple, an %I kal i netal hydroxy, al koxide or hydride.
Thessaid tri[err]al kyl silyl de-rdvativeRan 1H i m dazole can in turn be
prepared by reacting I mdazolelwith for{5 exanple a trialkyl halo silane.
Compounds of fornula (1) may ajso BE~Nu-8psred by reacting an internedi ate
of formula (1V) with 1,1 - c&rebr [1H— m dazole]. [ERR] I.n some
stances the reaction of (1V) w (YA ar bonyl bi s[ 1Hi m dazol e] first
y| ds an internediate of formula¢y) which may in situ or, if desired,
after isolating and further purlfyl ng it, be converted to t he desired
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pr ef-eroapénding on tHaenatual of UA- ih eHEpMBdUNdLofFdrmuladl) tetiCirépared)thy faliéving prbeadaresTpounds

of Sf-ommay] for gxampie, &8 uttlizédzr nat i vel y be prepared under simlar conditions as

ar e descThiehsoohpounds of formula (i), wherein -A- is a bivalent radical of formula {(a) and R! is hydrogen,
Cs.zcycloalkyl, Ar?, Ciqoalkyl or Cygalkyl substituted with Ar' or Cy;cycloalkyl, said compounds being
represented by formula (I-a) and said R being represented by formula R'=?, can be prepared by reacting a

45 1,2-benzenediamine of formula (VI) with a carboxylic acid of formula (Vil) or a functional derivative thereof.




the literature for the preparation of benzim dazoles starting from
benzenedi ami nes or 2-nitrobenzenani nes. Depending on the nature of -A- in
t he conpounds of forrmula (I) to B red, the follow ng procedures may,
for exanple, be utilized. The conpounds of formula (1), wherein -A- is a
bival ent radical of formula (a) and [err] is hydrogen, [err]cycloal kyl,
[err], [err]alkyl or [err]al kyl substituted vm'th [err] or [err]cycloal kyl,
" sai d conpourfgs ing represented by fornula,(l1-a) and said [err] being
represent ed Jor rrul amm«irr] can be pr epar%d by reayclisptdon s

2- benzenedi mila (V19 with &“carMoxylicacid of fyrmula (V1)
or asfunctionzm g ative thereof. 50 65 4 EP 0 260 744 B1® [ERR] (V1)
10 20 Said fu . ivative of (M) is neant to conprise the halide,
anhydride, amde, and ester formof (VIl), (YR®)! udi ng the ortho and imno
ester formthereof. Said functional derivative nmay be generated in situ or,
I £ desired, be(YF?st | sol ated and further purified before 25 reacting it
withhe 1 ,2-benzenedi amine of fornmula (VI). The cyclisation reaction of
(M) and (M) Is preferably carried out In an aqueous solution of a
m neral acid, such asl Tq exanpl tydrochl oric acid, hydrobrom c acid,
sulfuric acid and the Fbmev sol vents such as, for exanple, an
al cqhol, e.g., net hanol et hagol !',2 pr opanol , 1-but anol; a hal ogenat ed
hy\:ﬁo%arbon e.g., tri (an dRchl ororret hane, and m xtures of such
solvents with water naygbe I N I n some Instances an excess of a
carboxylic acid of fornula 3 (VI'1) or the corresponding al kyl ester may
be used as a solvent. Elevated tenperatures and stirring nmay enhance the
reactjpon rate. In the inst Ac® where (M1) Is an aci.d or the correspondi ng
al kyl ester thereof, the cyclisation reaction of (VI) and (VI1) may be
conduct geidifunctioh® dpivase RE @IS maart to domblise. thekaligel Erlydriag, ar@ieNindsehiomsof (V1)
exanpl e jncpdihg/]é oritphand infinocsstetifornpinesgthor ous pent oxi de and the like. 35 In a
pr ef er r Seid monttvoal derdvative irdy ©b igergrateld dn silo @y, df degiel, tedirst Bolatoe acitfurther gurfiaddeiom used
t he iz2s1 meactingtitenith theri (2rtehzefiediamine ol foemutke). e cyaiisaianumattionodt (\iand(NIhis (prefegdblyar e
t hen easérrigd qut @paragdedoy salution pf yinaral acisio such @sferrexaropies hysirochioricaacidehygwohtomit |
t enper atacid.csulfuric a¢id and e likentolyevensalvants such asi for examplepincalcohal.ce.d..anethenel, ethanolg
| ower altezamanol 1toytanakiachalegenaiep hysisacarien: odig itrighloremethane giehiommethgne, é"delw?“dfeha‘s
been ad quch solyprisswith-jater imey beeaployed; In Jomeingiances & exgesy, of ,eartoxiig drid oblarmul ¢
t her 0i §VIhgr Wega"qsm"d-aaav‘ﬂgstaﬁaﬂ P, sed aaéﬁ ?S"""’liOE'?"ﬂmf' H%“Heﬁg'(e&r?{!% stitingr Bay( v | )

LzrslnegtﬁgmcE 3'90 ci]:ﬁsa |on rea n of s g % cuafa r?rg %/%QZV')
formc a@t A ?"Iigesﬂc% °"d%’§‘f"ﬂe’8°" ﬁ’i'df empley of
nc c orgus de
2t ﬁ ;InJ(s) fi 1ﬁ),5 QSK;} p@ (ﬁsatiéw géﬁgrp 91835 is orm of
(VIR m u a
di chl or GHGlolite f fa.cna,a rsh ééi%ﬁe '&e&“"bvo?at.&,eré\ e,

| nst anceﬁ aﬁﬂ?@pﬂﬁt@%&& qup waro&nm a1 he3 bboA dded. Wh'éﬁ 't ieRh&IEsteR 1y 1h THo G6rmER brithciy OF
f or mul a aGiafohIsaie thérb fshoHB&4 fbiadding additional acid.
. 40 In the instance where (VII) is an ortho ester, said cyclisation reaction of (Vi) and (VII) may be carried out in
St the presence of a carboxylic acid such as, for example, formic acid, acetic acid and the like, and, if desired,
in the presence of a suitable solvent such as, for example, an alcohol, e.g., methanol, ethanol, 2-propanol, a
halogenated hydrocarbon, e.g., trichloromsthane, dichloromethane and the like, and mixtures of such
solvents.

45 In some instances the reaction of (V1) with (Vil) first vields an intermediate of formula (Vill) which may in
situ or, if desired, after isolating and purifying it, be cyclized by heating or stirring it in the presence of an
acid, such as, for example, a mineral acid, e.g., hydrochloric acld or a carboxylic acid, e.g., formic acid and
the like.
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situ or, if desired, after isolating and purifying it, be cyclized by
heating or stirring it in the presence of an acid, such as, for exanple, a
m neral acid, e.g., hydrochl or} ; a carboxylic acid, e.g., formec
e and he 1 T o0 8508 e 03B 2y 2 08 [ERR] In (V1) one of the
radicals [err] or [err], represents a hydrogen or a [ERR] group and the

ot her represents a [ERR] group. 25 The conpounds of fornula (I-a) can
al so be prepared by conden ¥ 1,6 2-benzenedianine of formula (VI) with an
al dehyde of formula (IX), tlonally an addition product thereof with an

al kali metal hydrogen sulfit [ RN sone instances the reaction of
(VI3 with (IX) first yields aa 4 pdi qgeff formula (X) which may in
situ or, if desired, after idgola y~an ‘T8 her purifying it, be cyclized
to the desired conpounds of rmula (I- a). [ERR] 50 The condensati on
reaction of (VMI) with (I X) may be conducted in a suitable solvent, such as,
f-or exanpl e; water; an al cohol , et hanol, ethanol, 2-propanol,

1- b8t anol ; a hal ogenat ed hydrocgm%% e.g., trichloronethane,
dlchloronethane a_ hydrocgrbo benzene, hexane and the |ike, and

i xtur"é‘é’"'b?“s"uﬂ‘ﬁ%% Eh ot W“ﬁ%‘?g"r@ﬂmgﬁ“r?'f'he presence of an acid, e.g.,
hydrochl oric acid, hydrobromc acid, formc acid, acetic acid, propanoic
aC| and the |like. There may be addef) to the reaction nixture an
a\ﬁ?oprlate oxidizing 55 ' agent aﬁ as, for exanple, nitrobenzene,
mercuric oxide, Cu(ll) and Pb(1l) salts or other suitable oxidants known in
the ardoup Qi hbbinétrélpd¥si€al tsel f, when added in excess, may serve as an '
oxi dant. Somewhat el evated tenperatures and stirring may enhance the rate
of 4he reaction. The conpounds of fogrmula (I-a) may al so be prepared by
reductively cyclizing an internedi gtg of 6 EP 0 260 744 Bl formula (XI)
i & suitable solvent such as, foR e®anple, t-butyl benzene with an
appropriate reductant such as, for exanple triethyl phosphite, thus

pr epargrowg. conpounds of formula (l1-a) wherein [err] is hydrogen, said

c ongsoundEhebmmpepndegfifersia t(leal canalsode rprapsreq by condgnsing ad,2rblendepediaimine ofl fpynulad,

r eact i (M witthen aldshysieph ipgmulef (M)r eetiopally an addition product thereof with an alkall metal hydrogen

sulfite.
. g condensation
% (vI) +  R3-Cn < (I-a)

(IX)
B
In some instances the reaction of (VI) with (IX) first yields an intermediate of formula () which may in

situ or, if desired, after isolating and further purifying it, be cyclized to the desired compounds of formuia (I-
a).

§0 The condensation reaction of (VI) with (IX) may be conducted in a suitable soivent, such as, for
example; water; an alcohol e.g., methanol, ethanol, 2-propanol, 1-butanol; a halogenated hydrocarbon, e.g.,
trichloromethane, dichioromethane; a hydrocarbon e.9., benzene, hexane and the like, and mixtures of such
solvents, if desired, in the presence of an acid, e.g., hydrochlori¢c acid, hydrobromic acid, formic acid, acetic
acid, propanoic acid and the like. There may be added to the reaction mixture an appropriate oxidizing

85 agent such as, for example, nitrobenzens, mercuric oxide, Cu(il) and Pb(ll) salts or other suitable oxidants
known in the art, or the aldehyde itseif, when added in excess, may serve as an oxidant. Somewhat
elevated temperatures and stirring may enhance the rate of the reaction.

The compounds of formula (l-a) may aiso be prepared by reductively cyclizing an intermediate of
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(l-a-1) with a reagent W[err], (Xll), thus preparing conpounds of formula
(I-a) wherein [err] is other than 5 hydrogen, said conpounds being
represented by the fornula (I- %dﬁ XI) In (XIl) Whas the

previ ously defined neani ngs and Ferr i's |err]cycloal kyl, [err], [err]alkyl
or [err]alkyl substituted with [err] or [err]cycloalkyl. Said N alkylation

react i ONohrblaQRNeNsuitid YolveNCAsSfdr bXamPid, HovBidenBhe) ARl &n &pRIoPRld reBuctit 46h f Or
exanpl e, asdfoBskampli tHofhGiBhdastite, thusPrepantinicoipdaRdEZe Rmulsl (HIRWIRYESIDR T ZER@ogen) said
al kanol , comp6linds BBiighaptedented by RARIE (I-81)K &idarErthel dedired, factin® tHe)tompoupdsdf fonawle;  an
et her, eq-g1), with, alreajentmREs, tpal), riRis \peipadng rcampoubbis\bf dorfvalk {lyd) wberain iR ti 3 ofHeiviAan
N, N- di nmtilogénasairt compolddg baliig)represatediisjcthd fomulei-a-2). base such as, for exanpl e,
an alkali or an earth al kaline nmetal carbonate, hydrogen carbonate or
hydr oxige——¥r an organi c base, suc Nfor exanple, a tertiary am ne, nmay
be uti I‘i‘ze to pick up the acid whi hlUs | i bengat ed during the course of the
reacti on.N'Soum ﬁgc}gjgavalte%q Bfre terrpé'r atures ng
r eact fon.] bnpounds of ? | a (H-x Lals)! - is a bival ent radical
of formulia Q) 8 [err oXy, isai ds bein resented by
farmula ®-b-1), E'er’rity al §¥Fll§|§ag’r‘%§pare(§ clizing an i L#"IIFQ tep of
formul a (XIII), which in situ may be fohﬂe l‘E)y reacting an internedi ate of
forrrul A (Xl with a nethananine of forhtil®% 40 The thus obtained
coﬁp’ounds of formula (I-b-1) may further be O alkylated with a reagent
W[err] thus preparing corrpounds of formula (1) wherein -A- is a bival ent
radi-cal of formula (a [err] _J.8rr]al kyl oxy; [err]al kyl oxy
substituted with [err ' or' [err]cy Foal kyl; [err]al kenyl oxy optionally
substhuted with [err] N[err]lal k | og¢ optionally substituted with [err];
[err]-oxy, said corrpé# (of Lol presented by the fornmula (1-b-2) and
salbl.,radlcals by [err]- IR N "EP 0 260 744 Bl [ERR] 20 In (XVI)
W has the previously de?l ned Yeani ngs and [err] is [err]alkyl; [err]alkyl
substituted with [err] oré_ gi cycloal kyl; [err]al kenyl optionally
substieduted with [err]; kynyl optionally substituted with [err]; or
[err] and [err] in (XIV) IS an appropriate | eaving group such as, for
exanpl e, '"h%l')o\geh@s ther proviously| ned ragapingsc adoR'S™ ds Cercyeienikyln Ay Cr.oiy 95(9149Mup,
e.g., taged withAY| o5 Lyrc¥pioallylnet hyl benzenesul fonyl oxy, or a [err]alkyl oxy
or . [err]ﬁI Prallgylationpaction 'SZ’S““"'W'S;EP’H‘“@%!"@ZH FR]j' %ﬂ"trfﬂ‘i" i?ef%éf‘ﬁ"r aout
ina &b °€’b‘?’\ea’€t F‘BWY'PWé? 1%“38 FQ!?S‘HO?Q' & g.,

ephance ypd 82k qyef) t he

met hanol %fn g'g (Eaa NN'
pr esence na %gig%fo ‘% ‘fo ex m
carth a aﬁn”..%ﬁ“ e i F;.g;«%, °§n§r :azz, Fel e
Sai d %a er ac |on I nert
sol vent or The @i M& Perein C.Y |§’§E(J§em @d %P*oﬁmfl@éf |ORY 14 nﬁfrt;xy, said
sol vent s cg¥ddund %inﬁ’ Mrﬁed @nfoﬁﬁuﬂrr@ﬁh)c [s8 B& 'pRiplred By Syclizifg 37 frtdrmedid &Y
formula (XII), which in situ may be formed by reacting an intermediate of formula (XIV) with a methanamine
of formula (XV).
40 The thus obtained compounds of formula (I-b-1) may further be O-alkylated with a reagent W-R'" thus
o preparing compounds of formula (I) wherein -A- is a bivalent radical of formula (a) and R! is Cy.jealkyloxy;
Ciealkyloxy substituted with Ar' or Csicycloalkyl; Gssalkenyloxy optionally substituted with Ar%
Cssalkynyloxy optionally substituted with Ar2; or Ar'-oxy, said compounds being represented by the formula
(I-b-2) and said radicals by R'®'-Q-,
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benzene, di net hyl benzene, and the like; a | ower al kanol, e.g., nethanol,
et hanol, 1-butanol -and the like; a polar aprotic solvent, e.g.,

N, N- di net'hyl f or mam de, N,N—dl E%#ﬂQQ?iﬁ1de hexanet hyl phosphori c

triam de, dinethyl sulfoxide; an e. Preferably in the presence of
an appropriate base such as, for exanple, an alkali netal hydride,

al koxi de, hydrOX|de or carbonate It may be advantageous previously to

conve -b-1) 35 into a netal salt J preferably the sodiumsalt,
inth uaI manner, e.g., by the react of (I b-1) with a nmetal base
such a;‘{- SOSUNO ydroxi de ang N-htkylakion and ¥4 er tocycldsation net al

sal & |n:!t egict Fori Nr B?(\LL).._Cn.cmm.)no@ rrrulaé)).._mhe.r.eu.n?-A- is a
bi val erff TNeeT¥al of formila (a), can al sog be eMdT¥d By reductively
cyclizing an imndazol (&Yeri vative of fornul I ) in the presence of an
appropri at Mduct ant . Dependi ng on the nat(git t he reductant and/ or

reaction conditions one nay obtain conpounds of forrrul a (l-a-1) or
conmffounds of formula (1-b-1), which nay be converted to conpounds of

formula Ll-8r2) or (l-b-2) respectively, as d iped herejgapove. [ERR
Approprillat reduct Wts are for exanpl e, sodi ufE ohydr| QB sodi um
di t hi oni dr nzgas e 55°-Ln¢yueuohe| 2ed in the
presence %{5 QL cattah bz exd n £ i um on-
charcoal , (P charcoal, Raney-nickel” anq 't ke— Nhe cyclizing
reaction Rs noSt conveni ent K&Wdonduct ed in ared® tlon I nert sol vent such

as, for exanf@Pbrllan al kanol, e.g., nethanol, et hano{Z~ 22)propanol and the
like. In the instance where corrpounds of formla (I-b-1) 8 EP 026074481

ar exdORighBPiw feditth preidisil idBfhel Ribarlingd and KRBT BT L ARNYCSGARA YodsRthod With R or
pr esengGeyeloalylt Gedikdnyt lopticAsiy RlbstiGied WRN AR{ CLsMRyniiNgpBsnaliyosbstitlidd \@h Ar2; or Art
hyéI-F—ogﬁaam i0 (X1Vfis G adpPdphaté 16BMirigl oL sug 43LHOB exaiplb, MRloGéha preiably fiadé] chib@ or

r eact i in6mg)raositferiydxy frotpn \s.gh) Enelilsaifdhyicl® Qi A-rhethyibetkendsulMIe:@ Dirl £ CSakadx@ oy St
poi sonCisalkyithie give@ct i on m xture, e.g., thiophene and the like. 5 The

c onpound Said kydizZmgmebaion mpy bevbaeedi aot in A- suitablecredetiarciherndolvera duchads, fof exmplaaha ( b)
and [ eal¢ohol sg.hyethangleethanpie 2-piopancl avd [theyilke, aherifr esirddein rthecirésphce oban prprapliate ky |
sust i t kaseguahi asiforl examile,an alaliror prgarth elitling metalaibdnate hysimgnaricartisaite, dydrexidess ent ed
by f oralpkide-(| - c) and said radical by [err may be formed by condensing a

benz§ﬂé<ﬂﬂ aﬂ@isfcowaws%nﬂvmd)w aa»"@ e seaptiopy neowem( ? g shaucht | ng

ag ef’f’[ SO| %rt§()8u1tag i f ’ yl-
MR W’Wﬁ% I
us previou

1’0 00“

d| OXi dikah%i%‘ % S"d ?:fl"' %”M f
tﬂ@%{uﬂ\ dalt9n 8 Gtlat m

COI’] UC; Ehsﬁ f@ {) th
- Ogi ane, tet raﬁy ur an; ha ogenate ocar Ol’l . 0.,

i gl %@a ﬁ\gtafs abon

dro dr

d' Ch| or 0'@&\ A& ofltbrinfald! (B VHERIANAD R a QNM Haﬁ:ﬂr&@d?mulﬁ {d, can llfé@%@riﬁepared by

net hyl lgues@Resyciizing 3R .ﬁb&ab @brivafive Bt forfidd PAMNGh theQiddantelof arPagdpfipfié redbutit. ,

2- pr opbépeiiding oh-tiecidilé of thed@MNicRRENG/r @adilion conditiyhs Ohd riaySebtaineddmpoudds§lof.formula

N, N=tli grethot| chmpowads of dormbia KiHoel),vehich yag be tconvirtsd, to aanroars fof fommela (B&-2)0r Xitbka)es  of
such swobpseciivblg, as dpscrigaddieteinabbove.t he presence of an appropriate base such as,
for exanple, N, Ndiethylethanam ne, an alkali or earth al kaline netal
carbonate or hydrogen carbonate. In order to enharpg_i he reaction rate, it
may “be sﬂ e to heat the reaction mxture. IWRonme instances good

iL%

results bt ai ned by stirri Haxarhy (1-a-2)
NH-CO-R reductive . N-alkylatio
CH@ cyclisation V- R1—1:--1
% (1-b-1) »(I-b-2)
(XVII) o-alkylation

Appropriate reductants are for example, sodium borohydride, sodium dithionite or hydrogen gas, the
55 latter being prefsrably used in the presence of a suitable catalyst such as, for example, palladium-on-
chareoal, platinum-on-charcoal, Raney-nickel and the like.
The cyclizing reaction is most conveniently conducted in a reaction-inert solvent such as, for example, an
alkanol, e.g., methanol, ethanol, 2-propanol and the like. In the instance where compounds of formuta (I-b-1)
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30 reactants in absence of any solvent. The conpounds of forrmula (1) can
al so be obtained by desulfurating an - internediate of formula (XX) in the
usual manner, e.g., by treating %pﬁ(#egwé wi t h Raney-nickel in the
presence of an al cohol, e.g., y treating the starting conpounds
with sodiumnitrite in the presence of nitric acid In an aqueous nedi um

[ ERR] 4%re deBitdd] akf'reél.?éﬁgn rba%tu&rﬁ§ kﬁta\st\ﬂcond-ﬂ&}@d MARER6E8ARE oP bin Beid. Midrder (td prevaRl

~al so be yemdssirbdErthed hiird}Bieh inf f@rcticnél ghdip@lin therBsikits fabd 6 reactidh p@EGL
t r ansf ormiRtbe QvaRlagsoesHd a8 an dbpeu:mta@& polsbritoMereation Mixtuis| 6.4., thioptas ardi thee d
her ei nafiker in nore detail. The conpounds of formula (l-c) wherein [err] is

hydr ogen mens dompounts of fomlid () ehdrdie -As 0 & diplentCtadicy oiotoiratan@ls arafl R is rhydrbgen( | - a)
wher ei n GRzeycisalkyh| ATy é0.iBlitfl] anCiagikyh rsustituted vwithhar! @g asdycleatkyl rseid cdmpasds being | by
50 r eacépresgntedhby bmuina(t-c)caodrmmdealhyﬁtf may be formteddy leandepsingaat 1.27epnzenediaming . g.
hydr ochlob fampuiz XVl withiao mya = trbenr geeratingagenin@siXy| e.gshiress ithirureaph bsarbrny lbiski H-
t ri chl orimidgezole e alkyieartionehelisiate s (Hatbonie) edichidiiey n?#beDPﬂJnicdé'Ch'M»s ﬁﬁf@P’GﬂS‘hﬂr €3 i de
and t #9e bonqhalidaty|arbrp piguifida ryenie arideearbon gioxige: diefysabpmis chieide sohe ieds of
formula (1-a) may further be converted in an imdazolyl substituent by
stirring Igeatlngthe starting conmpounds with NH i m dazole, if
desired, e 55 presence Of\'ﬂc&JI table so venﬂ ch as, g™ exanple,
I|ke Tﬁe conpounds of

NN—d|met ecN I\l-dlrre‘t'hylac

f orrful®a (I) ng an ester oup may be conver

correspondi lic acids fgﬂ’@w ng art-known |sa
procedures,Re. g. y treating the starting conpound® 260 744

Bl an aqueous al kaline or an aqueous aci dic sol ution. \/ ce versa t he
carbogylic atfMIIg} oup may be converted into the corresp& ng ester group
fol lowing art-known esterification procedures. For exanple, the carbox-
ylil\g.aci d mmyrebsios enyems «ith thét DC ax [gemerdtihy’ Bgefl€ IptnoAtdnVednvbkiie®fy teldoARGEM &Y 1S
react ed suitdble $dentCsuch Qs YoM ékampie,adnkéthied) 6.g.0N, 1 ptybisetheriel, Reraliyd@iueahr B MhalsheénatediCi d
and t he rgdiceaninn, agi kichlordimethanb, iEichiceamptinbe; Gap@ivcabai oo banzap, emthyibenzerds; ae. g. ,
di cy cbso0 hatcohidl.omg. roatancli etisanolla kedtdne,recy., 12-prepatni pAymettlyi-2ipentanonsd i ghelacapebtic lkelveint, ke.
The conpogintid-disettiytiorarerids, (N.)-dirietsyladetanider adetonilyileaar @ixtuess of sush solwenis, betionally
conver t eid thenpresepemefcanrappropratef basensiich gs! for wkampisi N.N-lethvlethapaimiony @n alkgli ot darth i ng,
and if cduklinecaptal prbanete@r bydiogen esrtonale) Iceries dasniiance Htetw?rretsetmy ket suilghlece d.
rrpound!?ab’fhef'eﬁcﬁ‘lﬂ B 'mwws'anqeycqowmeww oiipjaad; by, stftnandnd pratingxiheli zed
unhér""stfa?ﬁﬂ"&l'sd' i‘@e""&? ﬂ'&ts?'\’ﬂ’f‘ condi ti ons b the act i on of an%gé ro r| at e
oxi dans

d th 'ﬁ? k%ea' s e g “'eg ﬁ% | Sherio e o ?"m q'
e L ASRig e S SRR o T ffwﬁeav%"zf Té‘r"u‘ fn epipety o’

subst i uent nay be oxidized to the correspond- ing conpounds haV|ng a

[err]-carbonyl sub nt The gonpounds of formula (1) may be converted
to their therapeut acglve Ihon toxic acid addition 5 salt fornms by
treatment with appro |a§eR dsu such as, gddUiefird@iBhe, | norganic acids,
such as hydrohalic ochI oric, hydrobr is(cuqnd the like, and
sul fuwd c acid, n|tr| aci d PQspharic acid and the | or organi c acids,
suclsas, for exarrpl e, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,
2- 0OX- Opropanoi c, ethane c, propaned|0|c butanedloic,

(2)-2-butenedioic, (E)- 2 ened|0|c 2- hydr ox- ybut anedi oi c,
2,73- dlhydroxybutaned|0|c 2 hydr oxy- 1, 2, 3- propanetri car boxyl i c,

et hartesBi inGRA is Crealivhnesul -
The oompounds of formula (I) may also be converted into each other following art-known functional group

- transformation procedures. A number of such procedures will be described hereinafter in more detail.
The compounds of formula (I-c) wherein R® is hydrogen may be converted into the corresponding
compounds of formula (I-a) wherein R2? is halogen following art-known halogenating procedures, e.g., by
50 reacting the former compounds with a suitable halogenating agent, e.g., hydrochloric acid, thiony! chioride,
phosphoryl chloride, phosphorous trichloride, pentachlorophosphorane, thionyl bromide, phosphorous bro-
mide and the like.
The halo substitutent in the thus obtained compounds of formula (I-a) may further be converted in an
imidazolyl substituent by stirring and heating the starting compounds with an 1H-imidazole, if desired, in the
85 presence of a suitable solvent, such as, for example, N N-dlmethylformamlde, N N-dlmethylacetamlde and
the like.
The compounds of formula (i) containing an ester group may be converted into the corresponding
carboxylic acids following art-known saponification procedures, e.g., by treating the starting compounds with



20 fonic, benzenesul fonic, 4-nethylbenzenesul fonic, cyclohexanesul fam c,
2--hydr oxybenzoi c, 4-am no-2- hydroxybenzoic and the |ike acids. Conversely
the salt formcan be converted Hg LA with alkali into the free base
form ‘The conpounds of formula () containing one or nore acidic protons,
may al so be converted to their therapeutically active non-toxic nmetal or

am ne sanlfldolis/bikeib & ah laqleBlis BidleYsokitichaVibdidksa)thd EariRyiic ARG gl may ﬂéiébhﬁ‘ené’@ or
| NOTr ganint tisacofssporing e8RRf braliptiolowg @A Rhdivn bSREIRatith Yrocédufes CPOR Bidiple, 16 cabdikoNi a
or baseylic dad imag de tonvened linid ieative Gdivitie ahittbdubsquenty Blréacte@ with the 2brtedpdndingt al
or ear tdkaadiicnby reacting thalcabaiylibeaidaand khg dikanol withsa itiabiie ragyehti chybsible of foyntlnigasteess ,
sodi Bsm éy.ddicyriphbeylcapbotigds, 2Hahidry-tHmethyigwidinvmgoriidel andtheikl. oxi de, cal ci um
hydr oxi de Thec edmpoundis of chemuia @) wheseih iRk ds armabtex| grouptrady loer canverieth inkd kaerhpomrels okt al
hydr i deformula, @), whersind Rt is hvdebgerd by stirdnga2ed ifrdebivedr hedtingathe stanting| dotopqundd taathe net al
hydr ogemesgmetybm@s or carbonates, e.g., sodium carbonate, potassium
car bonat e CompRYRdsnPI3rMmulg, & & dvdronmetsyl aubstiventymey s ooxisized ander standard o
Appr @pr?xéﬂﬁ'@"(‘ﬂ’ RSV hRsaction g gn W"ﬂ%%‘ﬁﬂ"e&‘ﬁ% for pEmple. Rotassiyip) ReTRangaRpte,
tertiar 1’“i‘ i @ataﬁad Hhe Jike o prodyee "d&@ carhgyylie agighinger sipl ﬁ'ﬁﬁ' ne,
et.hyl anfoREio"B Y % jﬂ%ﬁ%@ﬁ 8 af%@réO"k wewf"anfrm&ymﬁm'e “i'°s‘i9
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thg sea %"W' CY‘WWW"P’H%&FPS ShEAoptes £4- FRiuTyEARoNste) % taeRlum cahpsde. sadium or 45
exanpl ehyd Im%HPOf‘PRﬂ?P"at &rgenle o S AxaImRle be

S0P
b ﬁ'c amiges; fyeh) dor mﬂle't WE‘"Y'@HE‘[
pon e g ﬁé ,%,ﬁ% L A i dg'gt 5 e
or bro % ']n ngﬂ"ﬂndl yPiRgdin %’P i ve
St P bluboimind’s m %‘ 5

,h ﬁa '" i ?al ned
by ‘the mgsmh hjdoxf éth é}&id%PB ﬂg‘ o Ch as,
for exampidn hmﬁamﬁ&tﬁmimhyu&mmiru miHyarekiae?- GL ﬁ"enzene

chlori de ©6me fdrhedRitas an Eﬁmh@%{eﬁﬂi’sdlh%eeﬁree&ngf ﬂédﬂéllu&\s(&evl}mwﬂ‘/@&ﬁ&hﬁhs vﬁch' S a
bi val eninay Gelprégated Qkcordiightt bidkiowh ndtheddicdiet bf prépaiyHald@R Bimildr@bmpdulids dad bifdrs »
[err]y dreneq.alnkipberof sucie proparatisiy methads will Heldestibati Hekbinafist il mé&rs dét@r, r ] cycl oal kyl ,
sai ¥~ nt eThe staritgematiraisiy farega ¢ ehdreiol VDyeplossntsLd madtiVe/ester gaaip clrebedsteea &g DY

r eact i nepneertiogtap interwediaté dicforyraiia (BY) intooa readtisie estetIfgliowing tarmiacioprdpediyés &3 kaewntin Of
formul atheeml) foll owing procedures described for the preparation of (I-a)
from ( \/'I";'d%ﬁrﬂe sperally grgparedohycthe; (agefion g Wih e eipedprigie hidegendting: hgerdesuch a &r one
noi et REPReq W'%ﬁ& gtie; 3@'@'3'! stleride aPR"tac@ngmshs@en LRentBkspmpireshprers, iphosghoryl

suj t abl %{;’%’9 e roactive pster f)a iodidejb is preforably prapargsi from the corresponding

loride or bromlde the replacement of that halogen with iodine. Other reactive esters such as
methanesulfonates and 4—methylbenzenesulfonates are obtained by the reaction of the alcohol with an’
appropriate sulfonyl halide such as, for example, methanesuifonyl chloride or 4-methylbenzenesulfonyl

so chloride respectively.

The intermediates of formula (IV), wherein -A- is a bivalent radical of formula (a) and R' is hydrogen,
Cszcycloalkyl, Ar2, Cy.qoalkyl or Cyealkyl substituted with Ar' or Ca.ycycloalkyl, said intermediates being
represented by formula (IV-a) can be prepared by reacting a ketone or aldehyde of formula (XXI) with a
carboxylic acid of formuta (Vi) following procedures described for the preparation of (I-a) from (V) and (Vil)

55 and subsequently reducing the aldehyde or ketone moiety with an appropriate reductant, ©.g., sodium
borohydride in a suitable solvent, e.g., methanol.
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[ERR] The internediates of formula (1V-a) wherein Ris hydrogen, said

i nter medi at es bei ng represented by 10 formula (1V-a-1) may alternatively
be prepared by reducing the forEdermtro function in the internedi ates
of formula (XXI11) by catalytic hy rogenation in the presence of an
appropriate catalyst, e.g., Raney-nickel and subsequently reacting the thus
obtai ned intermedi ate of fornula (XXIV) 1 th a carboxylic aci q_gf formul a
(Vi) follow ng procedures descrlbed r the preparatlon of ( -a) from (V)

and (VI‘P) RR] I n+a(i@h;t)| o Qe a ezt he | nte e onr mul a
(V- aR; o be e ar d! -- 25 |t ed benzor o
aci @& of accor i ng t ¥ I ovm ng eact| -\. v dnce

interrred|%of forrrula (XXV) is reaghgeyW th an appropri afzg-gym ne of
formula ( )) wherein [err] is as preV| ously deflned in a simlar manner

as described herei nabove for the reaction of (XIV) wt (XV) The thus

obt ai nedTI‘%t"@F’?RS‘&Feat%f k I'Y )‘f"?"ﬂ"h@ds'é tsaif] intermadigies being:
r edifet P, aac)"tgna' hwﬂ'mq "tsr'ra arrﬁﬂmw BM'R
Iatter°f|'%"lrn ‘g ﬁg %’ & I' ° by 30
cycli z gg‘s {h eé";? f or
t he pré’para no%?g & y il caal"' I iC acr d (XXI X)
S t,%ﬁen converted into the correspondi ng car bonyI chI ori de (XXX) in the

ual manner, e.g., by the reaction with thionyl chloride, agttd he thus
obt ai ned (XXX) is then reacted with and appropriate [err]alk nol , (XXXlI),
to obt D8 mr]al kyI ester W, mul a,(g()ﬁ I) The | sIr uced to
t he colc nd|E -1) 04t pr%f‘@% agent ,
€.gag SOU ROy dr ob| s(2 3 rre'!‘ﬁoxyet hoxy) “al uni nat e '?
| nt er medi ates of formula (1V-a- 1% 1ed by reduci ng
t ke carbox‘ﬁ‘?? acid (XXI X) w t R¥BEY ane- et hyl sul fi de corpl %x’in a suitable
solvent, e.g., tetrahydrofuran. 40 45 55 EP 0 260 744 Bl [ERR] 26 1In
t he abovdn @ddition | Pettle rabavet therinteniediatess of dormiila | (-2 paye visw be | prepaeedi end .an The
i Nt @¥ nerproptiately wstﬁmmh@l ighof fopmutar (KXY aconedirigdo the tnllqva-rqmctrm@wamoeof formul a

may alternatively be RERa

(a) and [Aermgmedisteofdermlp rsrqaatertytﬂb;}:pm[?m aglineyaf foprmulas XN, iwhereia &' Wist h
[err] Eﬁp'f‘é‘I“P']’ E‘?‘E‘P I"’Ié% " V8 g theyre Y}ty O e Ar 2;
[ er r] af ')é*h ﬂ"ﬁ?"?& tI?I/lat‘ﬂ gEp "°d?£;’§@?‘rm V'°§"&9d'“

3? c ] d's '“"‘I Ie ::(989 i®¥ed by

o

(xxxu | ELRYS I ‘ﬁ‘g i g, PO owi ng
CyCI i Z usuyi rma {e . eoqr( dwr on e o u' rttrle £ b- 1)
from ( S5 ndhg‘ BT -1 5 31&9@ scr i bed
her g} na,bmx,@e G i il VA it . g&? g ul
(1'V-b) reiingt Ir.enca Xy Ladid NEStXP Yith I&ﬁmgthtr ifide Qshm .noa Soieht, eQy, MUl @
( XXXV) ienbtytroranappropri ate reductant, e.g., sodium borohydride in a

sui tabl e solvent, e.g., nethanol. [ERR] 55 [err] has the sane neani ngs of
the previously descri bed [err], and may al so be hydrogen.
40

w;

50
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The internediates of formula (I1V) wherein Ris other than hydrogen, said

i nternmedi ates being repre- sented by fornula (IV-d) can al so be obtai ned
fromthe corresponding inter i0ted sformula (1'V) wherein R is hydrogen,
(I'V-c), by oxidizing the hyd?ggyrretﬁ’;lefﬁ‘unctlon in (IV-c) to the
correspondi ng fornyl functl on 12 EP 0 260 744 B1 with an appropriate

oxi di zi ng agent e.g., anese( V) oxide, and reacting the thus obtained
al dehyde Wl-q-t R ;ﬁ-g al k aoﬂ rret hyl 1'i t hi mtyllithium
met alwoae he?n | | h| HIOC: 12 H

mgi KY].al &y @
sui tabl e ng )te rahydr m—R[ERR] e AW gl &M nes of.
fosmul a used é Ttartl ng W al s herein, can gefgl |y be prepared
by the 1 ol I owi ng sequence of reactl ons. An internediate of fornula
(XXXVI'1) is subsequently reducted with an appropriate reduct ant, such as,
for exanple, sgd¥m borohydride and conqult'gd into a reactive ester
foll ow ng stanq‘ard rocedures known in tHe art, yieldi ngkan i nternedi ate of
f of > Zad jlkg | atter |§1__I%a JlH-l m dSzes® rTfl) yi el di ng and
i .@o Hor nuter—4) Hai ned |n't'€r-rred1-a'r'€)of formul a
{XIV) is redcted with an 20 appropriafe amne of fornmula (XXVI) and is
subsequent lyexgpidj ected to a standaggyyi tro-to-amnmi ne regypi) on reaction to
yi Jd the desired starting nmaterials of formula (VI). [ERR] 40 In the above
Scribed reaction schene [err], Wand [err] are as previously defined.
Starting materials of fornyl-m (VI), wherein [err] is hydﬁbgpan said
conpounds being re resentg]s by formula (VI-a), may alternpatively be

prepared accordi ngjit @ o,&an g reaction sequence. &EL gtdazole (111)
te n internediate

| S af eactBglgAkR)IANC o.t_t.e:..m,l.Za (YR, v
of fornmula 45 (XLII) & ter is subSequently r Ncyl at ed,

niNr at ed, deacy)n d and reduced to obtain a conpo rig forrrul a (vVl-a).
Said nitro-to-afmffiereduction reaction is generally( arrled out by stirring
the starting conpound in a hydrogen containing mediumin the presence of a
suizg alpltes abavedescribéd rasctionshemse ALt i se oreiduply efinedh as, for exanpl e,

pl ati ni Uhe éxermediatescd formya (Ve whasele w-'%héwe'wlmdlcﬂ‘a?iésfmh'ﬁdﬂ@d & ds ey ke.

The r Grreakyioxy; Grealird émy&wﬁe withaiir} prely7qyglplioghy Casgiiepyiey gptiopally sybsiitptpdhwithoAsfipound
with %*WWPP?'B %‘P“'&@&l PE‘N B tald itermediates being; '?E{?ﬂ“@*’%w t*@Buch as,
for eﬁ? '“°‘h@t "‘9 i ‘bo gl or

uanas- the like. [er r;ﬁa}zg
‘E°i ?
ap{)r(lz n[g %ﬁ her:c)n:ﬁbov%III pre a}o E— X ig@géx ly
g{)ndu i 'géhtgﬁr é;& 09 0og natgr%
ocar gn ) mgﬁtsﬂl F ?eﬂ'{;ﬁt le presence of an

r|c oro ane an
approprl ate aC| d "such as, for 55 exanple, sulfuric aC| d, or a mxture of
acetic agid and acetl c acid anhydride. The d,eacyl atl reactl on is
conveni elt O tpuct ed by treating the int emme &‘xpg nds of formula
(XVI 1) RGf megzls basi e=sett++en or @ adl di ¢ setudion. 13
N 1
(XXXIII) (XXXIV)
45
- o_al—b ?-Rl-b
OH
i N RZ 1 N n2
50 R-C | y R-CH i
N 4 N
(Xxxv) (IV-b)

s6 R'P has the same meanings of the previously described R™', and may also be hydrogen.
<The intermediates of formula (V) wherein R is other than hydrogen, said intermediates being repre-
sented by formula (IV-d) can also be obtained from the corresponding intermediates of formula (IV) wherein
R is hydrogen, (IV-c), by oxidizing the hydroxymethyl function in (IV-c) to the corresponding formyi function

12



EP 0 260 744 B1 [ERR] XLIl) 20 Intermediates of forrmula (XL) which can
easily be converted in conpounds of fornmula (VI) can alternatively be

obt ai ned "by reacting an internedgphospadgi nul a (XLV) with 1

, 1'-carbonyl bis[1 Himdazole] follow ng the sanme procedures as previously
described herein for the preparation of (I) starting from(IV) and

1, 1' - camisoary bprapridte ldxidizing] ageot, e).. niaGgahése]) okide, and treactingcthen thes obthinddoaldehyde
T(XX)  cadvl) wittea pretataiiarh, e. thgthydishiun, buigllithinnd, metal tafvh @.9. Phanyllithipm o with & coregdiex

i sot hi ooptehaltybin @¢uitgblp solvint pgi. tetrfhwdmofurans [err] al kyl or [err]alkyl, with an
appropriately substituted amne (XLVI1) in the presence of a sui tabl e
reactf on-inert orga(r}klc sol vent such as forglexarrpl e, a hal ogenat eg

hydr ocar bon, e.g., chl oronet hang; subsequently by conuﬁrtl ng tle thus

obt ai ned th| OUpSEE V\II) to thenc oett eN\( XLI X)
with a ) L), V\h-e-r-e)n [ 8F
preferably chl o or iodo, 2 xbresence

of -ar approprl(g\;e reactlon i nert 50 %g e.g., Propangig., fycl i zing the
t hus obt ai ned arCBam m dot hi oat e ( y st| rring and heating the latter

I n an aqueous acidic solvent, e.g., in aqueous sulfuric acid; and finally

an a 8R4
Gasgr bl B e &@ei%&%tj\"m*“%tﬁgc‘f{‘mz‘ oty S pnga iR by 3%

desgrjsb

T%r ral's ﬁnﬂtemmaﬁfermddramew@ds bubsaubntty fredubtBd e &E ElipRipriddd ARBEAUAL, @Schf 48]
whi ch nqoreR@#id, ssdiunt BiteHydride ARG cailéied N4 rdabtive iester felloRing) Saiarll drotediuréd\Maownd/ or
may al | ibthe ahSfieidinyCanf iftbrimeuibts @f PimulakFoDMR). ThY Akl & eabteaiowidl asiamidizorl (M) yididiey
| i t erat wune irtedpmhedidne op forudd @IV)O TheOthuss bistaihear intsimadiate ad rprowia dXiV) BSreacted With an
exanpdoe appromiateradiinat of oroéla POMVINshdis(siblejueathdsulisttbd Jo a1signderd niodpamiaaireliatibrowi ng
si m | ar rgactinaalyield $ealesine steindmaterials otfo®ia M. No. 3, 657,267 and J. Og.
Chéwa 44, pp. 4705 (1979) which are incorporated herein as reference. The
conmpounds of formula (1) and some of the intermediates in thi uentlon
may have an asymetric carbon atomin their structure. This CII'II center
R- 1and 30 not ation

may b¥ prgsent in a R- andma 8- conflguratlon t hi
. Og. Cham, 35,
R, Of tlﬂre—eo-nﬂpeunds of

being inite i.-ondence rules describeq

2849- 2887 @A N s &EYT

this invention T be obt ai ne zhe appl i cation~of "aRt - known(¥uIdcedur es.
Di,ast er eoi may be se by physi cal ation rret hods such as
seTgc I ve @%@i@l l'ization 3W6mt ogr aphi c ?Q@% I ques, count er
current_di %tri bution, and en rs may be separat 3? I[lpm each ot her by
t he selEa)ve crysﬁa&Jdlzatlo?hofﬁel r di astereoneri quts

35 i“ . Hl m m
(xxvn SR CHR
NO,

(xIv) (V)

s In the above described reaction scheme R'2, W and W' are as previously defined.
Starting materials of formula (Vi), wherein R'® is hydrogen, said compounds being represented by
formula (VI-a), may alternatively be prepared according the following reaction sequence.
An 1H-imidazole (llf) is reacted with an intermediate of formula {XLl) yieiding an intermediate of formula
45 (XLH). The latter is subsequently reduced, acylated, nitrated, deacylated and reduced to obtain a compound
of formula (Vi-a). Said nitro-to-amine reduction reaction is generally carried out by stirring the starting
= compound in a hydrogen containing medium in the presence of a suitable amount of an appropriate catalyst
such as, for example, platinium-on-charcoal, palladium-on-charcoal, Raney-nickel and the like. The reduc-
tion may also be carried out by stirring the starting compound with sodium sulfide or sodium dithionite in a
50 suitable solvent such as, for example water, methanol, ethanol and the like.
Ci.salkylcarbonyl. or arylcarbonyl groups may be introduced by reacting the amine with an appropriate
carboxylic acid or a reactive derivative thereof following art-known amidation procedures.
The nitration reaction is conveniently conducted in a suitable solvent, such as, for example, a halogenated
hydrocarbon, e.g., trichloromethane and the like in the presence of an appropriate acid, such as, for
§5 example, sulfuric acid, or a mixture of acetic acid and acetic acid anhydride.
The deacylation reaction is conveniently conducted by treating the intermediate compounds of formula
(XVI) with an aqueous basic solution or an aqueous acidic solution.
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35 with optically active acids. Pure stereochemically isoneric fornms may

al so be derived fromthe corresponding pure stereochemcally Isoneric forns
of the appropriate starting natgprg 2dosza4B10vi ded that the reaction occurs
stereospecifically. Stereochemcally isomeric fornms of the conpounds of
formula (1) are naturally intended to be enbraced 40 w thin the scope of
the invention. The conpounds of fornula (I) and the pharnaceutically

accept a id addition, nmetal or am ne Wtution salts and
stereoi sprretfic forms the Neye very intlgregting pharnacologrca

properti eN” They i niWw-ICHR androgen_Ln?na on ogg% t=st-ehoi ds, such
as pregnenbl one and prost ns, in manmals they can be used in
the treatnent of androgen dependent dlsorders her sonme of the 45

conpoundsrﬁm formul a (IXxbﬁbM/the capability to Increase the excretion of
ureic acid, thus causing a decrease of the yigig) acid levels in the plasng,
and as such utility is indicated in various diseases which are related to
i ncftase wels of ureic acid, e.g., N In addition to the above, sone
of the c@npeunds of formula (1) shom1JE:EBhibitory>action on the

n

biosynt hegy< of thronboxane A2. The i ??Bdrogen formati on can be
denonstratéed gitro tests or in VI%@S exanpl e,-so_ by
measyring erone S ini testlcufar‘terr‘ﬁuspensions

(invitro) or ™ plasma of male rats or dogs (in vivo). In addition, the
study of cy@g&?gpne P- 450 i sozynes may de yrate the useful inhibitory
properties e conpounds of formula (1), as it is generally known that
cytochrorne P-450 isozynes are involved in the biosynthesis of androgens
from[err]-steroids (Journal of Biological Chem stry 256, 6134-6139
(1981)) The "Piglet Testes Mcrosgnmes" test and the "Testosterone in Vivo"

Nyre 55 descrlbed qire Mafter illustrate t@e gpdr ogen
blosy EE éjs |nh|bEt pr oper of the compounds a e based on the
above pr nci - |em10f th --Nﬂ%rty t o i.nhi bi ' nt hesi s
of &hdr or nones -f' _QLes%yt |nv§H8 an be used
In the trea f androgen depeno;a ¥Pgorders /such as, f le, 15
EP 0 20 744 Bl prostatic cancer and hirsutism- The beneficial effect of
androgen i@WXB}tors in these di sol¥et®, especially in the t‘r"éa@?rent of
pro atrc cancer, is described in, e.g., Journal of Urology 132, 61-63

(19 ) liRe ﬁ%m% bdy%ﬁ) tu,mscanoéas.ryhee wm?go;n %ﬁgp&ﬂﬁ@ﬁf hnnmérwnr Efat ment
§le

of andiRgRh odiate of Porrild drbtnyiBis{-hldazole]

I nvent idibwiky #Y 'stife pracedile asipm.odsry%senﬂaa WERIRTR phiafidnd (f StariRg>fdrél 1v)

andr ogepy fleRabshgBis[1Aiimiasedle S. | n particular there is provided a nethod of

I nhigi ting androgen™synthesis in mammals, particular a method of inhibiting

the androgen f06€at|on fran[err] steroids in mammals. Said methods
conprise the sygtesPFNaNMR ni stration to the latter of an anount, effective

to treat andr ®yCH ndent d|sordens__iﬁ_gi_ann?ound of f¥nula (1), a
pharnaceutically ats ¥® e acid-addition, nmetal or amine 10 substitution
salt™or a stereoisoneric formthereof. Those of skill in treating androgen

ded%ﬁdent di sordeggmyoul d easily determne the effective amount fromthe
test results presented hereinafter. In general it is contenplated that an

Tt o T Rk Bl Ao nS e SRk il

ocyanate 168 |t an appropriately substituted amine
(XLVII) in the presance of a suitable reaction-inert organic solvent such as for example, a halogenated
hydrocarbon, e.g., dichloromethane; subsequently by converting the thus obtained thiourea (XLVIll) to the
corresponding carbamimidothioate (XLIX) with a halogenide (L), wherein R® is C,ealkyl and halogen is
preferably chioro, bromo or iodo, by stirring the reactants in the presence of an appropriate reaction-inert
50 solvent, e.g., propanone; cyclizing the thus obtained carbamimidothioate (XLIX) by stirring and heating the
latter in an aqueous acidic solvent, e.g., in aqueous sulfuric acid; and finally condensing the benzimidazole

moiety following the cyclizing procedures described hereinabove.

&5
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Particularly in treating prostatic cancer the effective anount woul d be

t hat anmount which | owers the serum androgens to about castration |levels. In
view of the above nentioned cap@gébg‘y-,ﬂf f educing the ureic acid levels in
plasma there is provided a nmethod of treating mamual s suffering from

I ncreased levels of ureic acid. Said nmethod conprises the systemc

adm nistration to the latter of an anount, effective to treat increased

| evel s of ureic acid, of those conpounds of forﬂml a (I) il ch decrease the
ureic aC| levels, e.g., 5-[(1Him dpzol - 1y{n} _LZ- 20 ¢

net hyl - 3 43z0l e, a pharnge@®itically accept abI?e wgg U- alelaRon, net al
or amd na- @ ut1ort s&ﬂ'ﬂoﬁﬂﬂt er-;eom.nfn! ter eof .
effective i ¥9jng the ureic acP® |evels i nYRl afna woul d ber§rom 0. 01

ng/ kg to 20 ng/ kg body weight, and nore prefera n 0.1 to 2 ny/ kg body

wei ght. In view of their useful har macol ogi cal émg ties, the subject

conpounds rréif o )5 or mul at ed (¥ various ph tical fornms for
adm rfstration purposes.” To prepare t he pharnaceutical conpositions of this
invention, an effective anount o @ particular co u, in bage or acid
addi tion sal §’¥ rm as otkE actlvE gd*ent IS co é_[hfi ntRmat e

epta e carrier, carfier may

ay1 on\desired

adm xture uu-tmaCﬂQaa%mc eyt caI I -&
t ake L de. vari e of OfRr e f

fO\f-/ang\ilgll A rablgy I'n
unitary 30 gg_form suitable, pre rablzy for adm ni stfatterf orally,
rectal |y, percUtaned®usly, or by parenteral injection. For exanple, In
prepari ng thz conpositions in oral dosagg ;orm any of t g’dlsual

phar maceutic KLI¥di a may be enpl oyed, K as, for exanpl wat er, glycols,
oils, alcohols and the Iike in the case of oral l'iquid preparatlons such as
SuUSpensi ondtartingymaiatals @i intenredialas] used| initall Gh e meceding puceviares ifer whichLohspesific

st ar chepreparetipas sre Bivayl hevein.| arkrgecsmally Sknown mutéar smavd alks betreepated | follgwing eanttkgovan d

t he | i kanethadaldgiss descrbedfin the literature for Hie| dreparation s similar kN gompquadst et s. Because of
t hei r#8eas eFar axamaieiimerawediaies of formula BPBrand X reayheprepared ffiewingcsimilar precedyyes as
advant ag’éi%l'?ﬁdd‘r‘ YiS- Beshiay 3657487 a!“b'l' (re- i Ghemfide pp- AHBL1978) which Amineasrasaind hergin
carrier®s °é°’B?JV| ousl e . Far. parenteral conp 05|t|ons t he carrl er
wi Il usua T ¥°§'f‘n$

,{2! g9t th°d'et°'r"@%'§ffs n r'f" i a'E?er
d

g s*::,ezc%hﬁlg o %E?; it W Qg% A
sal i ne %’ 'é, reg{sorgl ds
sol ution %ﬁcpglﬁo i 4 e and
appropr 'eﬂﬁrﬂo érQch b&?JpErhﬁ& from Bkth i%}’eo Gnc salts

enpl 03%eGyith bptich %cm%@l t1ons sui tab?e ?or percut aneous adm nistration, the

carrier oppir®ngd SRty | BGferie RANECtrha! 1288 B NRAVelNGoRIMBL cetEpdAling pure

sui tabl &tef@bnemwﬂyaeaﬁunc 6tk o 3| dppropridiEétiting MbtbribisS Pioliady hataulél irdabtion Socllrs any
nat ur e isterddspgeificagy.oporti ons, which additives do not cause a significant

del et or i oustereédhertitally Gonériz f&ku'srof th&eontboardid iof foivia (Narg nbtaily intbstdea td becembraced
admi ndoes twithib tterscdpe of heingdation. and/ or nay be hel pful for preparing the 45
desir ed c offposoppunds of Timaule (I endothe | thanmassutically beseptahle atid tadditiod, metals e angjoes
ways, bsfitution sgity andrsarmeispmeric lherenthaye yeny intemstingopharmecelgirahprepertie: | fhey

fol |l ow n t@)&%ﬁmd@s"aﬁ“@#'?ﬂm stegpids) F‘lﬁ@ta? Begnenpiene ng Prostagensyiin mammals #ebpe
of the ﬁiv%‘ﬁ't ﬂl% °3'EJr‘PPe‘§§d dn HErW"E@"% Pty ncposn |d°va?q"§ dls?fé?'él 'FP"Q?’e” %é!‘ ht

50 EXP é@%ﬁ‘eﬁ Bh 1o 1"'°'i°Fﬁ°
A sol uti ’F"e : Bﬁ E’ EE P?
1-pr oparjg ?ﬁ H(f'c a@ﬂk?&? F 8}& °v°'ﬁ‘?5'°|° g "('J'?? ure
n the biosynthes th Lo}
was evapor Q. |§1 e 2- rQ ir)ﬁ'1 tB n vivo tests, for example,
4-[( PEoOFB(,' rheZbuUAR 3@&5 ?dgmgimnqgola@e% t@sﬁéu?aﬂ: Méas h ns (i itfo) or in plasma of male
rats or dogs (in vivo). In addition, the study of cytochrome P-450 isozymes may demonstrate the useful
inhibitory properties of the compounds of formula (1), as it is generally known that cytochrome P-450
isozymes are involved in the biosynthesis of androgens from Czi-steroids (Journal of Biological Chemistry
258, 6134-6139 (1981)). The "Piglet Testes Microsomes” test and the "Testosterone in Vivo" test which are
55 described hereinafter illustrate the androgen biosynthesis inhibitory properties of the compounds and are
based on the above principles.
in view of their capability to inhibit the biosynthesis of androgenic hormones the compounds of the
present invention can be used in the treatment of androgen dependent disorders such as, for example,
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EP 0 260 744 Bl a-2) A mxture of 53.7 parts of

2-nitro-N-propyl -4-[ (propylimno)net hyl ] benzenam ne, 360 parts of
concentrated hydrochloric acid @5‘?2%994@3“5 of water was stirred and
refluxed for 30 mnutes. The reaction m xture was cool ed and the product
was extracted with trichloronethane. The extract was dried, filtered and

evaporq,];ogguc chhér aRSirslii§mvas purified by colum chromat ography over silica
gel USi NOrHy benefitibil bt OF BBRigHRMAILIRAS iR |thees tisorddis eppetiallyf in #rettieatmdntat prostatic

col | ectcabeq B @eschBadah, RN UounmSof aNakR9 32, 6163 p1oa.di ng 20. 4 parts of

3- ni t r 0- 4in (view @PYib aseiuMB<IE Mivshisiedt yahipounts in thetraalment oftandr@gen de@hdent disordetsrie of
10. 45 pas évident thad i crésentdnverion prplidesi avogtheimt srbaied ydmmala dui0M fmay sald apdroget hanol
was hy dipmmedent tiealddrs: It pasticBar thera is peavided s meshechof dnhibiting sndrrfgerreyntesis\in megmals,

'~ cat al y yhrticuldr taemethérk ofciahibjiirigathe dndiegen iermation Hipay Saysierdjgzcin marenals, Said methods

cat al ysompise the systemiscadnfinistraion to e leiter (of a0 @maunt, effective 19 ERM Rdrogers depepdent o
acet i c disordersqefi @ comppunds of formula (h$ ehpaRAsPuUlically ac‘EPP@P'Elaﬁ'ﬂ ‘idéﬂ%'ai"f'g' m% of

2 Z;ﬁo'r&@:n@l@mn?gﬂﬁmsagzrﬁﬁ@rjﬁﬁ?&nol acet ate as. a re oun&4 3).
parts dpmshe "ss F’Piﬂ"ﬁ%&%ﬁ'“ 'o!(‘iQ?f"H w;’g;&‘ B

sodi um '59 QJ g’b% ‘”8'9 e”l’: ﬁﬂ '% t %?cﬁl rtgé)m
_terrperastu °:r X %gzr (-t evapé’?ate he reS| e Was di ssol ved
| n et & 8 g

al
n vi a %Il li Su WGip Qﬁtﬂepélg ﬁt m& E}QQHG roViged a
filtered, d of bﬁl Yﬁ‘h @H”;ﬁ rﬁ?ds i€ 8 brbic 4Ligh éﬁﬁ\%&&‘@dﬁ%ﬂsa—ghﬁe
Or gan! Gyl ot Cotfachiow ) 1aForoalbilevoRSot iR diSor teded
W t fm bSBiRAN ewhncb( HEéréth‘&e Qe R4 tbvais( 84, &34 H-Rfidazol-1-yl)phenyimethyl}-2-
1- pr Py, x|5y1-€ Hbéh¥imidakdi, la)phariade@ibaly Hcebpible Rcid- atidhioR,aeRl oPgmifb. subSikutloresalt iohd er m

4). In Qer§j|§sﬁ\b|ﬁl’forﬁﬁﬁé}§ﬁ’f there were also prepared: 20 -[ERR] 30 I nt.

[er Doses effective (i fekilicing the ureic acid fevels in plasma viaidtbe from 0.01 mg/kgmo[20 mg#rtodiNo. _
base 5 weight, and-ore preferably from 0.1 to R@wgrkly body weight. HC 200
6 Hin view of their useful phirsecojogical properties, the subject comppi@ids may be formulated gt 7

H 25 various pharmacejiticairfgrms for administration purrosese 8 H

[err] To prepare the pharmaceiiigal ccompositions of [t@jg ,ir]ventlon, an effectwq_|amount of the particular

base compound, in bgsp orgacig(addition dqrn as the active mgredientp.p combmed in intimate admixture
base with a pharmacenticallgacpeptable b fﬂl’llch carrier may take a wi % ty of forms depending on the

base form of preparationodegiepd for adm atlon The aceutical (I\ desirably in unitary
HCI\—s0 dosage form —syijable, p ferably on orally, :f’?v pe eoule or by parenteral HCl

- 14 inje F example, In prepan osmons in oral do form, any of “ﬁ ﬁg§t¢al pharmaceutical )
50_and :gf Yty 'éﬁ%za@m”m"r'*;"zms i VAT
(15). the ase of powders, pills, capsules

o, %fra " e ) s’
1 pr gpyzn ey é?%y 2 5 rsBnt e Al dcRaribigeous
; Eg%@ n Wﬁi'i: 5 ol 'Igtrm&uw&ﬁplé\ﬂé% garenterdar t s

Of n‘et h carrioP Wil lusual steﬂ%eﬂéfwcﬂt Pad@Slagb pérf, %uélﬂfthﬂﬁagﬁh@t\{é es at
roomt efgp@l’aﬁsbfdrtg aid SOfbifity, iy 08 id&ﬁ&e@ﬂ]&&ﬂﬂe $dititiehs, for example, may be prepared in which
the carrier comprises saline solution, glucose solution or a mixture of saline and glucose solution. Injectable
.~ suspensions may also be prepared in which case appropriate liquid carriers, suspending agents and the like
e’ may be employed. In the compositions suitable for percutaneous administration, the carrier optionally
comprises a penetration enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant deletorious effect to
the skin. Said additives may facilitate the administration to the skin and/or may be helpful for preparing the
4 desired compositions. These compositions may be administered in various ways, e.g., as a transdermal
patch, as a spot-on, as an ointment.
The following examples are intended to illustrate and not to limite the scope of the invention. Unless
otherwise stated all parts therein are by weight.

so0 EXPERIMENTAL PART

A. Preparation of Intermediates

Example 1
as1) A solution of 40 parts of 4-chloro-3-nitrobenzaldehyde and 338 parts of 1-propanamine was stirred
and refluxed for 1.50 hour. The reaction mixture was evaporated, yielding 53.7 parts of 2-mtro-N-propyI-
4-[(propylimino)methyllbenzenamine as a residue (int. 1).

16



crushed Ice and the dichl oronethane | ayer was separated, dried, filtered
and evaporated. The residue was dissolved in nethyl benzene. The precipitate
was filtered off and the filtrat gpipsermagy ated, yielding 2.3 parts (66%
of 5-(chloronethyl)-1-propyl-2-(3-pyridinyl)-1 H benzim dazole as a residue
(int. 16). 17 EP O 260 744 B1 In a simlar manner there were al so

pr epar ed: 4HRR|midtlrel ¢it 53.7 parts {:fe2—m}ro-N-propyl-4~[(prc{p¢tm1r]o)methyl]benzenamme. 380 parts of

sal t concentrated Hyelrochloriicacid and 300 parts of water was stirred and refluxed for 30 minutes. The
base 17 reactidrl mixture was cooled and the jpeoduck was extracted with trichloromethane. Thiei@ktract was dried,

205 18 filterti and evaporated. The resn@u.@r\qu purified by column chromatography-oyer silica gel using

228 2G trichlofiogethane as-pluent. The pure fractions wqrq;pql cted and the eluent was evaporated, jeiding

- 19 3Q.4 parts of 3-mtro-4—(propylz[n@rpopqenzaldehyde. mp. 73.6°C (int. 2) HA
20 "H a3) A mixture of 10.4 parfsewr:]-mtro-4-(propyIamlno)benzaldehydp{@nd 200 parts of methanol was21
[err] hydrogenated in t[l% Papr!-apparatus with 3 parts of Raney-p@el catalyst. After the ount of 22
[err] hydrogen was taken T2 the catalyst was filtered off and the fil was acidified wlt
[err] 10 acid. The soivent w,a_f evaporated, vielding 12 parts (100%) of Smlno-di(’)rfngﬁino)benrfggnsi
[err] acetate (1:1) as a °é (int. 3). %

a-4) A mixture of :E! 3-amino-4-(propylamino)benze @gﬁ ol, 14.05 parts of ethyl 3&&@%&?
[ err ] boximidate d| e, 9.8 parts of sodium acetate }E parts of ethanol was sti hours
[err] at room teLn% e reaction mixture was evapor: residue was dissolved 4’ water and
[err tre wuth am he precipitated product was filtered hed wnth water andodl in
5- (Thi'or ong, ‘rﬂé Iax,i.s.@ oA v AT HAGAOMTS bt The resiBle. wasXAURRYCIR

a-1) To a @iuowb@&o&ab Uﬁél&iﬁb 05 phrist (8RA%)H o %mwnizxé-pﬁhmm ﬂebehﬁdm%htmémou n
10 parts ofs avadidie (wean.aflded a solution of 1.7 parts of ~

4-f 1 uor o- 3-ma Eifmid? Ariarimk theldywde disd preparad:t s  Of et hanol . Then there were added
1.76 parts of sodi um hydrogen carbonate and stirring-at roomtenperature
was continued for 48 hours. The precipitat product was filtered off,
wasked successively with water, ethanol a 2,2' -oxybi spropane, and dri ed,
yielding 2 parts (799 of ethyl N (4- 2" nﬁZrophenyI)gI yci ne; np.
[err] (int. 29). 45 a-2) To a sti sol tion of 47.8 parts of ethyl
N- (4- f8rnyl - 2- ni trophenyl ) gl yci BECHg\Qg~par Ns of et hanol were added In
smal | portions 3.8 parts of sodiumtetrahydroborate. The whole was stirred
for 30 mnutes at roomtenperature. The reaction m xture was deconposed by
a solution of 12 parts of acetic acid in 50 parts of water. The m xture was

corcgntrat € T—I'h"_prpaucf was fexig acted w I cpil oronet hang. The gxtract
was drfed, ot erledRand evaporat’ed. The residue /&fétcrystal m2-e§ ¢ om

2- propanol Nohe gdroduct 50 was filtered off apdbdseed, y|elding|34.1
parts (70.6p9 of lethyl N-[4-(Rydroxymethyl)-2-nifrophenyl]gjycine (Jint.
30). a-3) tiryt

N-[ 4- (gydr )-2-nitropr | 1glycine, 8.3 [H@lts of po}28si um
car bonat e rts of et hee was stirred anﬂacvlefl uxed 2o 2 hdurs.
After coolihg, alsolution of 4.905
7 H CH.,~CH.,~CH base -
3 T2 T2
—CH b - -
o 8 | H CI-I3 2 ase
o 9 CH,-CH,~CH, base 94.8
10 CH3 H base 152.3
) 11 Cl{3 csl-ls base 148
4 12 e, CH,~CH,, HC1 234.8
13 (','1'13-"Cl'lz-t‘.!l{2 C!ia--(m2 HCl -
14 CH3 CF3 base -

60

and 1,3-dihydro-5-(thydroxymethyl-2H-benzimidazole-2-one; mp. 238.2"* C (15).
b-1) To a stirred solution of 4.01 parts of 1-propyl-2-(3-pyridinyl)-1H-benzimidazole-5-methanol in 65
parts of dichloromethane and 3 parts of N,N-diethylethanamine wére added 2.23 parts of methanesul-
55 fonyl chioride. The whole was stirred for 45 minutes at room temperature. The mixture was poured into
crushed ice and the dichloromethane layer was separated, dried, filtered and evaporated. The residue
was dissolved in methylbenzene. The precipitate was filtered off and the filtrate was evaporated, yielding
2.3 parts (66%) of 5-(chioromethyl)-1 -propyl-2-(3-pyridinyl)-1_I-_!-benzimidazole as a residue (int. 16).
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parts of acetic acid in 8 parts of ethanol was added and stirring was
continued for 1 hour. The reaction 55 m xture was evaporated. The
residue was purified by col umgplyspgaag@iaphy over silica gel using a

m xture of trichloronethane and nmethanol (90:10 by volune) as eluent. The
pure fractions were collected and the el uent was evaporated. The residue
was Convratsiliad mdnaerttiete Werelalscirbparedde salt in 2-propanol. The salt was
filtered off and dried, yielding 1.1 parts (40% of ethyl

1- hydr oxy- 6- (hydr oxynet hyl ) - 1H EP 0 60 744 B1

benzi m dazol e- 2- car boxyl at e monohydrochRoride; np. [err] (int. 31). a-4)
To & stirred solution of 0.92 partsel Nedi §?in 32 parts of ethanol were
added 5.46 parts of ethyl 1- hydr-(hﬂdroxymet hyl)-1

H benzi m dazol e- 2- car boxyl at ELTBHORYH O Mri de. The whole was stirred for
10 mi nutes and concentrated. 18 Parts of nethyl benzene were added and the
m xture was 5 evaporated. 13.5 Parts of NN-di nethyl formam de and a

sol thion of 2.84 parts of iodonethane in 4.5 parts of N, N-di met hyl f or mani de
were added__After stirri ng for 30 mnut 88t AV N =TVl SV M o e IAVS TR TV Y

evapor at efkne Th rghi due was pugd fi ed by col unn|galigonat ogr Y (Rgr silica
gel usingla mxture of trichloronethane and ac t%nitrile 80: 20 Qy vol une)
as” e] uent|N9Fhe jpure fractiogs were col |l ected dPPA® el ueht was dvapor at ed.
The“/resi due was| crystallized froma mixture off 2-propanol|and
2,2 -oxyb ro e 10 (1: 4.y volune). The p&quct was fidst ereq of f and
dried, yielldin .5 parts (30% of ethyl 6-

(hydr oxynfshyl ) HHlL- met hoxy- 1Hcgnzi m dazol e- 2- cfHQdoxyl at e; 298 [erJr] (int.
32) 20 a-5) A mixjpure of 4.2 pPapteyoloet hyl HCl
6- &ggdr oxlmet hyl) - 1- met hoxy-{TH beBzI R dazol e- 2} car boxyl at

a-t-nd 60 pafts of

Y%

coneent raf2d hyd ochl oric adFlys stirred for|#¥lhour at fef™ | ux

t enperatuffg. Th eaction mjlghure was concentr piad and t hg2ogesi due was
crystalli Ezed f rpnP2- roganol. ¥he product was {iltered of1}_€§3 15 dried,
yi el®i ng B2 p ‘%‘%9‘.0 9). dB 6- (chl or onet hyl ) {¥€het hoxy- | nzi v dazol e

_m)nohydro:ﬁ ori np. [err]j@i nt. 33). Exanpl ejicl2@/2K,0a- 1)69A3m xf ure of 20
parts of [ 4-d i nophenyl) (aﬁ-fl uor ophenyl) e hanonze, Rzldm,rts of et hyl
et hani m d 4e hyptachl ori de 45680 parts of methatiol was s{irred fpr 17
hours at [28 | ux nper at ur e.jCHgeCHyeact i on m xt \H@& was fil{ered and the
firttate - em.%Q tef. THewl&8{ due was take [ [

sol ution 0% angd Bhe %roduct| Was @xtracted wt o extract
was dried|2%iltfHyd and evag§Fgted. The resi dughn cpl um
chr omat ogtaphy. overslllicage g o5 ok < oot hane and

metfgnol (95:5 by volune) as eluent. The pure fractions were collected and
t he el uenhd 3ahoRMBRAN-B3-Bifydro/dtEberbim@azbPa-6helt@l 2. (70. 5% of (3-fl uorophenyl)
(2-net hyl - 1H benzi m dazol -5-yt)- nmethanone as a residue (int. 34). a-2) To
a stireeshpd ution of 14 parts of (3-fluorophenyl)

(2- met AyT-TIH benzi m dazol - 5-yl ) net hanone in 80 parts of nethanol were added
por:t i onw-YeTo5a gtimed solation SHU# parist of tethghglydine hwdradhioridet inr1@marts efrwatar avasirdtled Bpon 30
core¥ et esoitien ofj17nparts of 4-flyorec-nifrobenzaldehydriin @ faps of sthanoly Then thesywere @ddedr176ur e.
The reack¥®A! sadem fydroganccarhgiata-nd; Sripg alroen tempearalurecwas cagiituad A8 hoyrsy Het ed

wi t h et hipeinifatad groguct wag fillerad, offc washad, syccessively pith wilpre %[}?H"I?\/%_%‘B’FYRFE!EI?“’Fhe
rési due H04<riody Holding & garis{f93e) oheimth #Fm‘-&-rmeyﬁp'vcwehmgdwﬁﬁr('ets%f net hanol
gﬁ‘i

“®t hatit T° aryfaed,rauion of 4G8-parts,of eyl Pol-fagnyl-gnifippenyigyging; | ! 3
e T R R
Vrr\gnohydr 19a(|‘]?ii;| opttét I %mlxtJn:'eé d R fodetg was ej:t ctéd ét dlC%lSl’O ﬂl . Theher €

3

re al S Gtrlds W38 bk , filtered and evaporated. The residue was crystallized from 2-propanol. The product
50 was filtered off and dried, yielding 34.1 parts (70.6%) of ethyl Dl_-[4-(hydroxymethyl)-2-nitropheny|]glycine

(int. 30).
a-3) A mixture of 2.6 parts of ethyl N-[4-(hydroxymethyi)-2-nitrophenylilglycine, 8.3 parts of potassium
carbonate and 40 parts of ethanol was stirred and refluxed for 2 hours. After cooling; a solution of 7.2
parts of acetic acid in 8 parts of ethanol was added and stirring was continued for 1 hour. The reaction
85 mixture was evaporated. The residue was purified by column chromatography over silica gel using a
mixture of trichloromethane and methano! (20:10 by volume) as eluent. The pure fractions were collected
and the eluent was evaporated. The residue was converted into the hydrochloride salt in 2-propanol. The
salt was filtered off and dried, yielding 1.1 parts (40%) of ethyl 1-hydroxy-6-thydroxymethyl)-1H-
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2- et hyl - a- phenyl - 1H benzi m dazol e- 5- met hanol hydrochl oride; np. >[err]
(dec.) (int. 36); 1 -methyl-[ err] phenyl 1H benzi m dazol e- 5- net hanol ; np.
[err] (int. 37); 1,2-dinethyl- %39 B1- 1H-benzi m dazol e- 6- net hanol ;
np. [err] (38); 1-nmethyl-2,[er r] d| phenyl - 1H— benzi m dazol e- 6- net hanol as a
residue (39); 40 2-phenyl-[err]-(2-thienyl)-1H benzi m dazol e-5-net hanol ;
np. [ err] bénkithidazole-2-carboxylate monohydrochloride; mp. 178.0° C (int. 31).

2- (4-t hi az@) Vd 3 stired sdlutio oft d:B2anants of-sadilinb inr82i paticict athbrel Geranedded 5@B périsiof ethyl 1) ;
a- (5- br ombydexiyGrilandyokymeiiivii)}i BibanzimidkacieR-earboxpiate veanolydmehiaide.cBie cwiele( ws) stirred

[ err] - (2- flanr Wnpinyted ldndh exancentiatbdz 38 Pafs ok tnfetiwibbnzens were cesiderl @nd ithet mix®) wasind
[ err] §( 3- eraporetesh hidiPyPerts DHNNdimpthyiidrmamide-apd eetolytionodt 204 parts ekiodnmethahenin 4.54) |
45 b- 1panz ofi &Nﬂp@ttuﬁor@gm%pvp@ ggded. After stirring for 30 minutes, the reaction mixture was
[err]-(3- raperpioph By psidus. wast awjiied 10y eplumn; siremesagraghysover silinarast usitsh® mpdyre oh-

| ori de anéf'cB‘E’ oihane apd W E‘h‘P\bY"F‘B\?) Pcdluent iThe Rugp 'ER‘/‘EQ“P\?” col ERS‘r'H‘e

t enper at ué °"t’f"ﬁ% " %ﬁ%ﬁf’t‘"&t’%ﬁ 2t96°96 a %P’ﬁﬂ"

arts 86(% by ‘f°'"§' H %) of @ yl &
Eenzr m(da H‘(‘J 1 3 : ?4 'ho nner
th ethox q 2i |dazole-2-car§oxya H@
ere Wer h{) perature Th react
E—
(}é ) ro i

H benzi m - %
arL/515[ Ch'dﬁécp '%e Ufidt gi—gﬂglnﬁ’d%zd’l’a fbnh

nt33 ) Toastlrre ouron 16 parts o peny
(3 am no 4 nrtrophenyl) met hanone in 195 parts of dichl oronethane were
added 7.8ampess of acetyl chloride. After stirring for 17 hours at room
t enper atTre, the reaction m xture was evaporated. The residue was
crystal | i zag A mbaore offi 20t pare @ f (3. &idlaminopteey)a{3diucroshedi)2 methanghis, SITT pame et . ettin e
product wathadimidéte hgdiochbfidecand 80 parischf mgthardotwasgstidkdd forat 7t Ivurs AflRluxGémperature. The
N- (N5~ benz aeskcticd-mixture @s BitePediOand 44b fBfiatewisravadoeted] Trmoedidueivae takerpup i arpojasgivmt .
48) . a- 2) cabenaietsoitiond0%5and theapredyctwas EkiaBled withvelipl acttate. Theopdvact why drivdifiterpdle, 2
parts of &ndevjaperatesh The reslﬁuq)méﬁeﬂrbvmelumanh;pmmapﬂﬂ@/epdﬁqasgebﬁsimwmw and
7 par s ofdichioremetanacand metheng! A35Sdby yojuneh @Rﬁbﬁ"& Ryre fragiiens were iggligeted)endthed at
nor mal r@g‘gﬂr"@s &W@Pd'rmﬁﬁgt ﬁ@p‘?ﬁ"&t@ﬁ )i Brlugrophany) (@methyl=iHrbengimidezolcdidr coal
cat al yst 5““““@90‘3% | at ed ampunt of hydr ogen vvas taken u the

- sthagone

O-—:—

. cat al yst T? f’lggi (:ﬂg%qh 3(%,@3!" V. re Upon ' ©
hydrofé’y 2- a ' § !?%gt btV ?B'F?de
‘i‘fb""nr.es'gﬁ 9'1%’5\% % Bﬁaﬁﬂgs A ey 3?8 °"°'
stirred scuemmo.e%nr, oA Tode B i - O P Ré’ t4

stirrgng f@ra sirﬁilalﬂannertﬁ%r@ﬂ&r@%ls@hre watolag) terrper at uérgg t he soI vent vvas
evapor at Bfietay+d-phéii- 1HSen£l a0 S-rhelienl hydtodhidridee ip)d 306+ (daeerlf\@ g)f ter
evapor at i-@shyk-aphenyRH-sbrgmidatlecs-dtiRndatp. 170.24 MaiBhs of di met hyl f or mani de
and 6. 241 pdimbidylaipheryHTHbEnkimitezowes-mewriclwp. 20618 G @@Lt i on nmi xture was stirred
f or 2 hotmethyi2.afdiphenyt- tHyimbridtdezo-6-mMétitandl abla redido@ 3By | f or mam de | ayer was
ev apowat 2phepyiay2tbieoyl)- TH-henzinidezdied-methendlaire 24316 (#0x wat er and t he product was
extact ediwhiaznlyire(ipiir fdaezimiquzole-E-methardl (MaM): dri ed, filtered and
evapor atet§:bromee- W@Bﬂ'ﬂ@_@%‘dw@ﬁmﬁHsifez'duﬁ@br spropane, yielding 6.4
parts (6"0(2(5'o nyfl H-banzimidazelesfnethanoh sidue (pfe #3309 dazol - 5-yl)
phenyl | met” 1H ?@B“V H Eﬁ"?';ﬁ'? 't‘“eﬂﬁ as%t’eﬂ ot A9st i rred sol ution of 3.4

of thionyl

) 0 1Hrbeqzimid d
par t s *of of.de an arts chioride wHa)gs e over%:}gqllt a?r ¥ mratﬂﬁgqbe%m%%me

was concentrated to dry, yielding 12 parts (86.8%) of 5-[chloro(3-fluorophenyl)methyl]-z-methyl-1 H-
benzimidazole monohydrochloride as a residue (int. 45).
In a similar manner there were also prepared:
60 2-methyl-a-phenyl-1H-benzimidazole-5-methanol methanesulfonate(ester) as a residue (int. 48); and
5-[chIoro(3-ﬂuorophenyl)methyl]-1 H-benzimidazole as a residue (int. 47).

Example 4

55 a-1) To a stirred solution of 16 parts of phenyl (3-amino-4-nitrophenyl) methanone in 195 parts of
dichloromethane were added 7.8 parts of acetyl chloride. After stirring for 17 hours at room temperature,
the reaction mixture was evaporated. The residue was crystallized from a mixture of ethy! acetate and
2,2-oxybispropane. The product was filtered off and dried, yielding 15 parts (81%) of N-(5-benzoyi-2-
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64 parts of nethanol were added 0.6 parts of sodiumtetrahydroborate. After
stirring for 30 mnutes at roomtenperature, the nethanol |ayer was
evaporated. Water was added togp hoeh 984 gye and the product 20 was
extractéd with dichloronethane. The extract was dried, filtered and
evaporated. The residue was crystallized from45 parts of ethyl acetate.
The - pr ofitigihenydscetaimidbane 47.81¢ (rarsd). dri ed, yielding 2.8 parts (80% of

1- met hoxp) & minbird ot -6 marts b NolScopdoylRHiittoplmnyiyacelamide, 8-pErised tairalitisn of thippheng ) . | n a
si mi | ar methanob#%! 200r partsvelr methdngicang i7ayars ofd2-propancfesatunated. \P@rfw Progencighigride yas. 1

H- benzi hydigensited-a8 normahpiessire @ndhat. rodp lempgrature with 1 part of platinum-on-charcoal catalyst

- mes hox §%| &ftar theZcalgulptac arpount] ¢f-hydrogen ag deker . G patelyet e fitased °ff[19r4 o fiitratp)

1- met hogs f‘@W}tﬂb Hémwswawafewm ‘ﬁ'&z?oﬂwﬂﬁéﬂ‘l‘]&f'ﬂﬁ‘l' vi 'F'm 425’4?“ ) f("

1- met ho kxﬂf 'ﬁ? ( )- and

B Wﬁ jg e@% %e'" 5
i ol i
r%o

hy d¥?oc h Yyt 1200
pgrtgco 8"’5?;’%‘ 'ﬁ;@{.’e' °"Fa 4 " Crfinide o gnand the
for 208 E“ il g bl

. S
WaS hed Wa zm %Q'Ja&é soﬁﬂd (ﬁﬁ:&ﬁ&@iz m&r@mﬁ-mam%w aci d,

di ngp, th%h $,,po 7. g:lgg,)l - 1-propyl - 1Hbenzi m dazol e= 5- car boxy |

aC' d Ma-4) & b lstimeld! sBilition 27 3.4 Parid)of {IOMéthoRy--ethfl-151UehtirhiBdors-yi)lpheényketidRdresn Of
2- pheny lg4 lgarw Siydthatol WeldCdddsd 0.6l pare| of sduiveri febiahyFobosate Gifter stinin® Rip 3p airiutes aif
t ri chl orsvfefopaigturecthe matishoriaybd Wassvagotatedl Weildt was\dddezttb theirelitiue 3bd the producha s
CONdoi NUGEs fedtractad) with Kighlesmetfane. Thatextraef wasxditedniteved teand evapdristed. rThe cesidos was Xt ur e
was evaposalizd,frog 48 pire @i b8 goelatbSTHE1MGHRA wes flterpdh offiyahd @ried, yieiding 2.8 parts
pr Qpy| - 188%) ehizmatheky:2anethyba-phenyid Hpbnzintidazelé-Bametranvbling.diochl or i de as a residue
(i nt. 58ln.a simid) mangerthese werp algo reparadi on of 134 parts of 2-phenyl -
- pr opyl-msthexipadipherybitbbenzipidazoetfonstaneliintobdide mon- ohydrochl ori de In 300
par Eﬁs bmetmxmﬁrdmhmvbtmmamm@ 5&&?3@50'2!:01;% Y&SG¥ net hanol and stirring was
cont i nli@etheye-phenyithbpngimidagoleamqthppol (it 38k at ure. The reaction nixture was
evaporh?é@“l\m??fhrﬁg"@g}dﬁ ;%gﬁ@ﬂs%ﬁ" 4- et hyl - 2- pent anone and
di ssol VRYPX e MoLY-3P%d in the conven- tional
manner W|th ammm um hydroxi de and extracted with methyl benzene. The

*ac Sar | ed, filtered and evaporated. The residue was crystallized

from 175 R hiad ifoﬂ %Egtgy‘? iih% ﬁgﬁﬁ'@ fice MJHOEhiNRS, d71! pdrs & Fdinoaind

dried, yj Niunﬂﬂ)b% as stirred for 60 minutes at room tem

2- PNENY | and 1R okt BIFENRE b FadiSh SvabodatedaRd witbr- wals eadaht&ma‘f:ssdée‘?) SO
a- 4)s TO Yhe Prdciphdiéh odhcCRa! féted bﬁ%l%& fmn muﬁddw%m&ﬂae Indavvétalized w&Rdi UM
di hydr o-dabtie( stidlTpibIBIRY ¥e:b P dF-2-phbriyi-piopyd-1 H-Berdimidaadid-S-cadboxii tadid] hpnZ2sRrecwas
added dr@gpernse a solution of 88.5 parts ©f nethyl 2-phenyl -

1- pr opy | a-2 Hie laestizédnsotitianodf @1 St3qartda 2ypheryl1-propyR i bgraintidazald-6-captionylic lacia ne826.  Upon
conpl et i pans ofatidhioromethaneavssramided 12adrts o thichylnbloridea Stirringoyas icantipuesd J¢r 30 eninulela e
reaed i orat mafhex temperatars. deec 9RO aikiug, washevapaialed; ivielding {134 parisx(1Q0% ohR-ph@Gkpart s
of ‘a.sodirenrt-tilengniderslediziaton phicridg mpnoiyriiochiodde pg aresidye (RiefiBer . The

met hy| berdSi9ea. stiged soiuti% ghty mofs%qsﬁ?v&ﬂ -emv'ﬂE1ber&'m'4qzvle-§-ﬁwna'rﬂy'°é% ofat ed.

The remgg‘@‘i’%%‘;z . ?F‘e’&"mg!mo § iy Eﬂ?ba"dTﬁlé“ r"!?duct
filt N ux

e enzi TR b ";";gﬁm ;ﬁ p %% %ﬁ%ﬁtww 705

par ts ofg regr?a]l%]' ﬁa(?my 1:sl u'%‘:w erstml ;'15:' oxybls ro%?g ptrodu

ch- filtered off and dried, yielding 91 parts (77.3%) of methyl 2-phenyl- -propyl-1tl_-benznm|dazo|e-5-

carboxylate; mp. 79.8° C (int. 59).

50 a-4) To a stirred and cooled (ice-bath) solution of 103.9 parts of sodium dihydro-bis(2-methoxysthoxy)-
aluminate in 45 parts of methylbenzene was added dropwise a solution of 88.5 parts of methyl 2-phenyi-
1-propyl-1H-benzimidazoie-5-carboxylate in 270 parts of methylbenzens. Upon completion, stirring was
continued for 1 hour at room temperature. The reaction mixture was decomposed by the addition of a
mixture of 200 parts of a sodium hydroxide solution 7.5 N and 20Q parts of water. The methylbenzene-

§6 phase was separated, dried, filtered and evaporated. The residue was washed with 210 parts of 2,2-
oxybispropane. The product was filtered off and dried, yielding 73 parts (91%) of 2-phenyl-1 -propyl-1 H-
benzimidazole-5-methanol; mp. 112.9° C (int. 60)..

a-5) A solution of 70.5 parts of 2-phenyl-1 -propyl-1 H-benzimidazole-5-methanol in 300 parts of trich-

20



EP 0 260 744 B1 | oronet hane was saturated w t-h gaseous hydrogen chl ori de.
Then there are added dropw se 55.9 parts of thionyl chloride (exothermc
reaction). Upon conpl etion, st 'éﬁdﬂ@b sgfontinued for 30 mnutes at refl ux
tenperature. The reaction m xture was evaporated, the residue was taken up
in 90 parts of nethylben- zene and the | atter was evaporated again. The
resi due ¥amethdns Wasbduirat@fwithgasBoisHydidgent chiofide. Theftieliydre aideddropwisRessDpads ot

yi el di NomiGkY pidridé (dxBh8Anicarbaction). Upon completion, stirring was continued for 30 minutes at reflux

5- ( chl or wenpdrdtyrs.) Fha -r¢xiotion yhixtlre Ma® puaberdtéd, [tterasidue has tlken wDin -80 Phyackf awthlyiben-de;

np. [ er rdend it the Gityr. wasrevapomterdiagain. Tvemesizue wae crgstalizee frorh S0 paris ph Hewthyl-2-

4- ((chl or mantsbdny. Yiellling e parts (@620 & Brishiotoyethik2rblenyid erapsi-14-hearimidazele (BAY |

7- (.chl or dwesodhiorige; ip( BBFYE (inti §1%| ) - 1H benzi ni dazol e -di hydrochl oride as a
resi due (# mgimileg gianney there WereRisp pieparednet hyl ) - 2- phenyl - 1 H benzi m dazol e (int.
64) . Esdghisromethyi}lHhenzmidazole manokytroghiorida pg & regifueBa)y | 3- di ani nobenzoate, 14
parts @fchiopompivis?-Repyridiawiitibenrpidaselnd Yq'%"‘%ﬁ?(fs ESes'due Q‘H(ﬁaba'?dt s of ethanol
was '8t Frighepretiy-dahenyrpidbeagmidezele (% @t rperat ure. After evaporation, the

resi duE was taken up in a potassium carbonate sol ution 10% and the pr oduct
was ex % with trichl ororrethane The extract was dried, filtered and

evapor at X\Jxﬁtedo'fq gingb@,,z ;Eﬁ‘i@ég lord and
solu |on ﬁﬁt} %ﬁé&' 4 flz oﬁr@%@%ly% mur. it il 9 !” 45

parts ofT extradt t, %% Qgﬁ,@ugfpml 14t parts
of |ithipdpbitnfibdoRtda é‘?du’e Rndgsyparts of tetrahydrofuran. Upon =
conpl et ea-B0dlkdole@ 0 d) bauﬁ‘o.e mrp%&yaf%tmmawm%autnﬂdd&a%mga& irP4BRRRAUT €.
Afteb t heuagatbhirad Wadidded dridwiaeh slserioR ol\BhaRs of itk tebafytirodliimindtefn U6 BaralS
fi | t er edofastehydidraram NURGE Gohipled bddition, the tefripbratumt was\Valowea o PEEIR Yoo, teivipedatstb.ng 6. 3
past s ( 78ieh U additich-arethitydcetdtblalenatérninel saaction mbdure wasifitbled ager diatormbaduscesrth.nt .
66). 26 The fitrel) wds evapdrated? yioldind 6.3 erts $79@P%) of 2-methyl-1H-benzimidazole-4-methanol as a
2- met hy| residueodh 86)ni dazol e- 4- net hanol, 10 parts of manganese(lV) oxide and
180 3par t &3oA mixture pf Hbm%ZMVlﬁﬂrmnmd&drmﬂth Ratts piomsngeansseily) ovider .
The r eac®ndotf0 prre of eihylpestatej was stireed fon18rhogrs at oam damngratuss The reagtian midiFemasyi t h a
m xture Ufefeétqul d'%i?!@ﬂ‘%ﬂ"é °&ﬁUaﬂﬁ’éY¥‘éﬂqu"h(%(9"@[9 %fyethyb pqefpe) and maethang! | (80:29t by was
evapor at ¥ ? fil S%: was oy iplizad brom goutanone: The pradust wapyct
\w fil tgfe?d i ?"daﬂﬁ'ad owﬁ“w 3‘§up€\‘s 6°’°é°f52'wa‘f‘¥"§“PS'E‘"!@WW‘MX"““V (int.

hyl '

' ben daz 4- car nt .
st d vas)) SY‘)R ‘Eg? 8 hyd
'Stnl é%epgg"%% éﬁngteme “é{ hﬁg.@x& 5 *%Eo A bk %ﬁ?ﬁga@r":ﬁjﬁi@ oyt
a

terrpgrature e vvas oure thpte I-fHQLeng preci pi a([ eg product

was fi ngg{,,%boff and dr| ed, yielding 4. parts (89 7% of
2-met hyt=f®erT] - phenyl -1 H benzi'm' dazol e-4-net hanol (int. 68). 35 Exanple 7
a-1) To @1ptrord @fredOboitio® of Oft fehs AT 4-fuofef3-rirobbriereRethardl tahd 138 NFAB eiEN Ranol
and 39 pakhpetdnahihk ifl 328 Pars &df iRAididmBtAane wasd 2didtn Blopwisy a @biGidh f BUBKAANGE Was
agdded dr epihereulianys ohlorids am 65 barB0of Jichlarcmstharie at@ temperatirh deweer 6 any ls chingr | de
5 pawhde wds stirechioot bove athltiCe 100t Pagts bidogeatextwarecadiart, Thecdichromsthafeciayel wasThe
whol e wadecgeted, deed, filtsred Bndhemaporated. Ty redidue V3 pirilied by clumnoabromatographyeve stickded.
The di chp® Wn@?‘#&%@nﬂ@yeﬁs eluent. Jhe aure dractiondr wease] colipdtgd and dhp elyert wasguanortedd. The
resi due WeBarsiof 1.4 iouybissipaneorersyerdedhtoghreichen PieyPrasivetywas fifered:off pod disd; vigiding
trictilor aﬂ%Pmr@%agf Efugeori-nitrobpnzensiethancl methqnagidfongie(esteq Gt 8t ed and t he
el uent W& %q/ dﬁt{ﬂeg on of 10.5 parts of 1H-imidazole in 80 parts of acetonitrile were added 17.5 parts
of 4-fluord-3-nitrobenzenemethanol methanesulfonate(ester) at once. The mixture was stirred and re-
fluxed for 15 minutes. After cooling, the precipitate was filtered off and the filirate was evaporated. The
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and
50 methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated.
The solid residue was washed with 2,2'-oxybispropane and dried yielding 6.5 parts (42%) of 1-{(4-fluoro-
3-nitrophenyl)methyil-1H-imidazole (int. 70).
a-3) A mixture of 44 parts of 1-[(4-fluoro-3-nitrophenyl)methyl}-1H-imidazole, 4.33 parts of 3-
pyridinemethanamine and 80 parts of absolute ethanol was stirred for 4 hours at reflux temperature. The
&5 reaction mixture was evaporated. 50 Parts of water were added to the residue. The product was
extracted twice with 130 parts of trichioromethane. The combined trichloromsthane layers were dried,
fitered and evaporated. The residue was crystallized from 48 parts of 2-propanol. The product was
filtered off and dried, yielding 5.1 parts (82%) of _r_#_-[4-(1E—imidaon-ylmethyl)-z-nitrophenyll-a-
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35 Parts of 1,1'-oxybisethane were added to the residue. The product was
filtered off and dried, yielding 45 35.9 parts (60% of

4-f1 uor o- 3- ni t r obenzenenet hanolgp'gbéprnaspy f onate(ester) (int. 69). a-2) To
a stirred solution of 10.5 parts of 1Him dazole in 80 parts of
acetonitrile were added 17.5 parts of 4-fluoro-3-nitrobenzenenet hanol

nmet hanesnyhdlmthar(aﬂmaahb 121.0hee.71The m xture was stirred and re- fluxed for
15 m nut drea siriar menneotbérs were alishereparei pitate was filtered of f and the

fi |t r atlés-(iH$midazolicwimetiei)-2-rifttophangibprraremetienamine] 1p.dd0.H\C @d|78km chr omat ogr aphy
over sf{iHdmideasl-1-yimethy))-Nrmathyt2cnitobepeenamineiimio 18RS CHEdke and 50 met hanol
(95:5 frfluoyoii{A-ith-iridazeliryimathyl)-iniirophenviibenzenemethpnamies rap. d 8.1 "Eclink dand t he

el uent Niiad Heridasair Laxiraethyl)Rrnitrophany lipenzeagmethanafine: MRSSEHC Wt 952, 2' - oxybi spr opane
and drF# '"55‘?49 -Hy'wethg)-hb ﬁv't%n'tpamna@we 1o 124:3° C{Eo -

3-ni tr Bt I V1ﬂr°m- hmamm,m 8\C £ 44 )
ofml{ Y XP'Q' sty %m ,'; ik e ‘%%; a0 3
Eglrjlrs atj:ga §°| 0’:°° " " 'V "q- -g;%omrif% e Ltharnrér%‘Hef or 4
Parts of

o S e ey

wer eg dri %;I’_ [ W I Y rom48
par-tjs of ,géﬁﬁwm%ﬁ,ﬁﬁefﬁ E{ 'dm gt{“Fe)reﬁéd Oﬁn ancimclarélsatedl u;?@ddl ng 5
parts 43aPinidalo H\lyuhémﬁa)lh‘rmmﬁiaze nzanau.larnﬁ& ¢l gy, 2- ni trophenyl ]-3- 21 EP 0
260 744-(Blimpidzol-fly el ReprodyImethyFhR-bdngenédiantind(B2); 71) . In a simlar manner
t her e weifemalfor1-pimeR)-Rehethyl-1,2-benzenediamine (int. 83);

N- [ 4o ( &k4H-iniiddok Oy imithyl}-ReR-piyenyletRyi)i 2-bendnedignhinde4)z enenet hanami ne; np. [err]
(i nt. R2jkyclohexyitdthyhitdttEipidadol-jlyimethinl) 2-bédzenedirpihe @nt.r85% rebenzenani ne; np.

[ erU Q’f@cloh{ptyl-tt-u H-imidazol-1-yimethyl)-1,2-benzenediamine (86).

4-fluoro-N-[4-(1H i m dazol - 1-yl met hyl ) - 2-ni t rophenyl ] benzenenet hanani ne;

[eEXgmPle & i nt . 74):

it Hé@mep rhd b e o S e
I[ne).r r ][ EI(’ Z'B for 12 hours at 60 C[?mggr‘teacgm '::I’)%::‘l% Iwa;q%)mmg mgr;ﬂ&:g[&mg m ne.
A ﬁ % 7@“5"' S B e el o RASAZ SYEb hhe BP

H-I m daz i a swj"r tetrahydrol borﬂggl noor::g?qtﬁ) a:’d ition, sﬁ::e Lrﬁt

79) b 1 Wﬁ lchl romethan The oombmed extracts were
ed :Mm ra?edn 51!3 Lu e U Babhy dfer sticlghl bsifyf @

sol Lsel ona Qﬁ.x:arblo@nmﬂaﬁmiemaﬁsesdaamaha nd4e82 % %mras seuaﬁt Rd BaE Hactins were

hy dr 0genadigdiecaind the "glent WS SipBra@il.dyigitiing Q¥ I'dartVi(dohe) Zof Rembtfiyl-@(methylamino}-3-

pl at i nuNhikdberdandnvtiiahol 664 Rkisd (ink¥8). Af t er t he cal cul at ed amobunt of hydrogen
was takeasup, midu onlalpgas ofVasnekhyl-4-@letwliaming)-3aittbbérzénefmsihirioR 128 pas of 1,1
evapor at eahonylbigfl itHmidazde]Ging 280t martd &f tetralykitdhirgn vadls stirred for 24 hours at room temperature.

4- ( 1Pk i nTheareadtion] mixturecwésyojrefl dnte b -mb@ure ot icel waterl and tapotapsivm 2arbapate spleibh M%ne as
a rigsi du@d(thmpfodl@@)was erracieds three | tisnes with Wi parth of kichipserasthene; JThe comkined cbxtracts

4- (1H- i nivera #oqd. filteged r'PE‘! WP‘) ‘bWFmﬁﬁi payts (89, 12%) B%Eé%ﬂ%"wlmyﬂﬂ-mw'2'

4- (1H—| rrF'H%PEG’Ie“al'l' henyl met hyl ) - 1, 2- benzenedi am ne (82)

4- (1 "a’ I - 1 2- benzened| ani ne | nt .

4- ( 1%+ V'l? 't e’H‘}) o‘?%% (84)
[err] '%g o_ p 9 zenemethan ma( L 9Dbenzenedi ami ne
(int. S !-1-yl f}-2- iJoen e se a residye (int. 93

err]- Mn.. i M oﬁ';.y Ry zehor e 8 BsihiBO Y

50 94)
N-[4—[1-(1 H-imidazol-1-yl)-2-methylpropyI]-2-nItrophenyl]benzenemethanamine as a residue (int. 95); and
-[1-(1 H-umsdaon-yI)-2-methy|propyl]-N-methyl-z-mh'obenzenamme (98).
b-1) A mixture of 21 parts of 4-[1~(1 H-imldazol-1-yl)ethyl]-N-methyl-2 -nitrobenzenamine and 180 parts of
ethanol was hydrogenated at room temperature in a Parr apparatus at 0.5 10°Pa with 20 parts of Raney-
] nicksl catalyst. After the calculated amount of hydrogen was taken up, nitrogen was bubbled through the
mixture and the catalyst was filtered off over diatomaceous earth. The filirate was evaporated at <40° G,
yielding 18.5 parts (100%) of 4-[1-(1H -imidazol-1 -yl)ethyl]-N'-methyl-1 2-benzenediamine as a residue
(int. 97).

22



Exanple 8 25 a-1) To a stirred and cool ed solution of 50 parts of
1- (4-chl oro-3-nitrophenyl)ethanone in 240 parts of nethanol was added a
solution of 40 parts of nethanagp a4 parts of nethanol. The reaction
m xture was stirred for 12 hours at ierr The reaction m xture was
evaporated to dry, yielding 50 parts (100% of
1- [ 4- ( et inyl svilar vgdnnek-tieird W Biggpédaidhanone as a residue (int. 87). 30
a- 2) TowjgHdinidadoRGyl)phenyiitethyipN'-é@hyd-1 pdsrnzenediamine as a residue (int. 98);
1- [ 4- ( metti fiiH-ievitiazob) -yiB2-misthyiprpbydliN)-methy KicadmnzenediohideG8 aesidus (iatf 99x@hdhanol wer e
added d-diik-imigazbi-paljethyl]-Of-(pbangimetiyi)-b.2-beragnedierioe et aresidipdint. 400kpl et e addi ti on,
stirsing was continued for 1 hour at roomtenperature. The reaction mixture
was poupewdpiefAt o 1000 parts of water and the product was extracted three
times with 120 parts of trichloronethane. The conbined extracts were dried,
filteredadhdoa #iyes and: reflucpy Crignatd enmpley pieviousy- piepated,starting fiom 1807 B%t%gé aphy
over si | ibENogEpang3!{§ parts of magnegiumangd @0 jarty ?’l"&h!emmmﬁ&'e&ﬁ??dmﬁﬂ
(98: ¥ by PeH ¥k V'@Tﬁﬂé’ﬁ?""“’f‘l’?e" i?PeCflfPa’éF? %véf"é'“gcﬁ optinued %
el uent WM ip Ptaf o a' atétpa ﬁg&k ixture ammomun'txh m'lded riav\d

Crus
a- met hyl - ?va%ﬁ eﬁ;mg gﬁ,’z -[Z%ﬁl gro = -me yip wgheny

t

t

L e

24 -hour s pghe Jv r?t‘mﬁf Holtbsidue Wes taken Upqin WeeF ard %at@&% Hérfmdttm t%l&.ﬁ THL O a
M Xt Ur e Qhodu@ Sra¥Blr@lteith tRchRRIRfane ReCeri-RONE dlied Glifbd A evkdUrafl Orro Residas oduct
was ext r b pohifibd by iimin BRmaodriphy 20er Rilléa gol ing lalmiitb Of tAdHkdAmEfRRe ahdnefraAEPi Ned
extract s (e by ebiin®y as blidnt. CThe Jurd Rralctioneé adiIecled 3hid Thelblin@t Wds W&M Gididgy of
4- [ 1- ( 1H-e.apataEede) df-NAMY B Hyrhilazd- 1Rt 2ydthyibroppiighergliaeamite; thp) 244 (at. nex. due
(i'\Qt:. 89)a-3)ITa aastigbdrandacoolBHOTE) mixiues of 2By garts lots N-[4301 € [Hiimidazol-4-4y1)-2-methylpropyi}-

4- f | uor o-pRerjylacht@rhide i anii J&3 @brisl ofy¢ongenteatgd sufurdicy 4did Rerai ddderp bartionivish S8z pane bt hana
m ne; np.pofassiun m(ratmat 0~§10.;The reaction mixture was poured into ice water and treated with ammonium

4-[ (1ﬁ|+ i yeroxidet The pio quhuwbmmmyeamm|15(2pmstqf@i9mpenmen§he eqmbineer r |
(i nt. 9l)extracts were drie flltered and evaporated, yielding 20 parts (80%) of N-{4-{1-(1H-imidazol-1-yi)-2-
N-[ 4-] 1- (f&qfhwpmpu'h%wrovrs Fﬁ s 2regidve (8h A3y | | benzenemat hanani ne (92);
4-f

| uor o 'J{“Te W—Raﬂf ézlb'l( mbl H °‘2¥'WPRVP}3£5ﬁ na@ine anr-30R PRSP ne

as a r e SI lution 3 N was sti for 1 at reflux tem er oooling. the reaction

5 tor - Eiz‘t“ oot eﬁzwmm P AT RS evee
o T e e PP AR OEETE e

as a resifyq g ﬂ% of m rﬂgﬁ}i |-1 1)- ipropyl]-2-nitrobenzenamine a pa

H- i migglaz Qlyradey F'p.ro ﬁb T Sopaiatss QDS 7 BRI 5 fetio Reoyl) A
m xt ure Gickelk: atﬂ { AitePthe calculated amount of hydrogen was taken up, the catalyst was ﬂltered oft over

4-11- (1Hd|am£aada£ ‘et dnd Qe BhratdNvaSEiviohated; PeIding BENZS1360.9%) R 4th-4AGmBRbLS Of
et hanol  va-hetipR@RIRAL-Béhzéredibnineas £1¥RaUealnt/ios).i N a Parr apparatus at 0.5

[ err] Pa wint asiditar pariesthard whtaaldy prepdred: nNi ckel catal yst. After the cal cul ated
anoumrt  &{1Hkpidazoleyimethy)- 1. 28eprenadiaming dsraceidue (ims108;1bbl ed t hrough the mi xture
angt he4-Ba(!ﬁlwolﬂaﬂetﬁmﬁtmnmaimmmn dil gt.d0Breous earth. The filtrate was
evapor af-Bc1Brimideac)-1¢)-3yetivthitmil1.2-Borgenediamige (L0108 of

4- 1 (1f=|[1r(i‘ﬂ‘.t!’m¢"1ﬂl)2;%§t‘ﬁ spefzepadiamine gp 8 Fpgiduel (108khenzenedi ani ne as a resi due

(i nt 974{1-(btkimidaz f-1.#0anzpnediamying (8% HO) ad manner there were al so
prep 4 e [1 ~(1H-imidazol-1-yl)butyl}-1,2-benzenediamine as a residue (111).

4- [(1H-L.m dEZ18| 1 yl) phenyl methyl ]-[err]-nmethyl -1, 2- benzenedi am ne as a

resi due

a-1) To a stirred solution of 50.2 parts of a-methyl-4-nitrobenzenemethanol and 48.6 parts of N,N-
50 diethylethanamine in 380 parts of dry dichioromethane was added dropwise a solution of 37.8 parts of
methanesulfonyl chioride in 85 parts of dry dichioromethane at -5~0° C. The whole was stirred for 1 hour
at 0° C. 75 Parts of cold water were added and the dichloromethane layer was decanted, dried, filtered
and evaporated. The residue was purified by column chromatography over silica gel using trich-
loromethane as eluent. The pure fractions were coliected and the eluent was evaporated. The solid
§5 residue was shaked with 2,2-oxybispropane. The product was filtered off and dried, yisiding 67.1 parts
91%) of [1-(4-nitrophenyl)ethyl] methanesuifonate; mp. 70° C (int. 112).
a-2) A mixture of 37.5 parts of 1H-imidazole, 61.3 parts of [1-(4-nitrophenylethyl] methanesulfonate and
200 parts of acetonitrile was stirred and refiuxed for 2.50 hours. After cooling, the whole was filtered and
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4-11-(1H i mdazol -1-yl)-2-nmethyl propyl]-[err]-methyl-1 ,2-benzenedi am ne as
a residue (int. 99) and

4-[1- (1Himdazol -1-yl) et hyl | gpey sdgza@fEny! met hyl ) - 1, 2- benzenedi am ne as a
residue (int. 100). 5 Exanple 9 a-1) To a stirred and refluxed Gignard
conpl ex previously prepared starting from 110.7 parts of 2- bronopropane,
21. 75 png filgate vasT@gpeedtéd. 150 Paits DD Gatprawdre adfed Gnd th @radadi was ettractedthree timesidded

dr opwi Sith 5130 Jarts of dictipgniethand. The (cdmbinednasdradise wyre )daied: t filterbd] endaévaggrated. [The Upon
conpl etresidug waé purifiechby wahsnnoshromatogreghyfover silicdn gel iusiag a mixtuna ¢f drichleroabthane.and he

react i ometiranol t{@B:Scoyaiumia) alr ekdepts Tk Muire flactionsiweteLnolisctefl apdhiire eiuentwahéveparatet, and

cr wshedvididing daartis(E3-§% otilb t4-vitephenylietindlt1Hidmigazole as v isglid residue @t 13iThe ext ract
was washBch mixule ofd4-¢ partschf "é‘d(*"f"PPﬂeeﬂ)e@ﬂhH‘U' P@P@'ﬂ“ tagoldop of thlophel® ng 63. 5
parts (inQusgEnelf4”%y-208-garts h’j/meﬁ'k Zﬂ‘Pr@P‘hy’F'Eﬁ ?‘P &é’ét"ﬁ‘f’ﬁ"@l& a8 a

re5| dué‘V(”PQR"ateietl ""319"933“’93?"2 %@&Hﬁ@&"ﬂ)‘f" 1‘%)954“ %\?‘ rggpn-charcoal catalyst

r"b 15?5 eg%tk gﬁc@br °a ﬂ%@eé’?ﬁm %aly %FW g Wﬂd%@%':g;
" d f
? hzzﬁ’é | ﬁ}b &ryw;ﬁ% KRR T

t aken

ext ract; 'ﬁr{s‘g?: 1 ~( %IFD ' OXIarg%e andrée7 giu am
evapor off& m. as s% rwa§' lica
- ge” uSi ffocddl *ﬁe%ﬁdue waL ws ncms amsuna ution Rl i)

as el uepimonilihe niirdxle Mﬁl&tdo&ﬂé YR Brodudt [was &ﬁcﬁﬂdtwfc emtﬁ WMH@Vﬁlgorat ed,
Cyi el di ngmbinGy RAFdcE Were o filtered and evaporated. The residue was crystallized twice. from

N- [ 4- [ Ltekahjirbfives) 2yiéMiingl 138 ) pars rrm%)ybfpnwwdmhﬁwd&qmﬁmodmom@ ahp.] (int.
1029 . at28pu-dantastsyirred and cooled [€rr] rmixture of 21.5 parts of

N-[ 4- [ la-f)Iitd-4 coodazod stivel lsdiutidn BE13ydre oD N4-f1-(1 pimidaydi-h-atiylishetidifornanidedid part s
of,_concenparat af ccoseshtfaimdi sulferici ebidveas adddd eedrtipowidei 6.M\page oB pGagsiamt sitradé apat assi um
ni t r at etewmper@urp dptwpen -FHe -108GcUpop rcomplationr stirring wvap centimed ifort150ihow ah@t €rThand

t r eat edreegtiohmprureyeis pawredbinto crishedricex ThpewhoiBivas treateti with apomonium hydieddedt @ hr-ee

ti ees WK Te(proskptiwas gxiracted three dimesreitthtf§pantsTef dlichiotemitheng. Ehetaxiast wasyglsied dri ed,
filter ega‘eﬁﬁc?“‘é\? ﬂ;ﬁ -cthe f?’f‘%&id};ggﬂw rystall rﬁfg’ﬂ : 9(|1u_ @%%P;ﬂ&wme prtoduct wa;
N-[4-T1 teref). ot 1 Hmpi ietaitiophemylas a
r esi duef° afpide; my 3“&3 t%Cﬂ&ﬂ& m xture of 56 parts of

Fﬂ“gﬁ | o% oyl - -nltrobenzenam ne and 300 parts of
T "31'_3° ' °"§ g éﬁd for 1 hour at refl ux

u was poured into 1000
"méiza'c’i’e The product was

N S)H- fiddsd labb
1R#H- FnﬁdaQ 1 uxﬁlgﬁtg DiGemidbler gﬁi r%;d
extrsacts%da&{& 6 .nfnieih andll 90050 BF A wds b&qagﬁ'" 49  of
4- [31 (1%4%15@%9?@. paa!s)of &a:mﬁﬁ.iaw&%&%x%w& 5. t;:&&hﬁ&mam aﬁmfnt srtnydé&&l.) a- 5)

A m Xt Uy taien 38, theéatalysOhas filtered off and the filtrate was evaporated, yielding 5 parts (100%) of N-
4- [ 1- ( liramifioda 70 H-ichidido) --yethipiiphdry¥ordalbide At fi1).r obenzenam ne and 240 Parts of
35 etiina sisllar waaiineh helle@aremdo @ebpaibd:r oom t enperature in a Parr apparatus at
0. 5o[ d2-pmiRer4-(iiHEiinid30l- peimbbyphenRincetsmideasckelid esitiudl (ins 122),4hd er t he cal cul at ed
angQuniN-iaeming-dicldk-imidazel-1tvhitbyilpbgpyllacétamide mpl 3147 * Qufiet. 28]t er ed of f over
di atomaceous earth and the filtrate was evaporated, yielding 27.4 parts
(99. yExagpleqLl] 1- (1H—| m dazol - 1- yl)-2-nmethyl propyl]-1, 2-benzenedi ami ne as a
resi due gl nt. 105 I n a simlar manner there were al so prepared: 40

6

4 (S 1 Bikiapop. SEgh oy ppdec, (o seh e o, 00 s Pl sy Switetonl
-[1-( pepvineeny -Uf!‘ igh
-[1-(1 ?:)ﬁ

w 4

; %%H eﬂ'ﬂy"sanfu | pa °§
w 5 'a 0'1
e no |"|—?fw;t% Ing 1 %

’ ﬁlﬁmggﬁzeﬁénﬁhaﬁﬁsd P'b’a% (aflaiLéohrum
hydnde dispersion 50% and 90 parts of tetrahydrofuran were added 8.4 parts of 1,1’-carbonylbis-[1H-
imidazols]. The whole was stimed and refluxed for 1 hour. The reaction mixture was evaporated. The
residue was purified by column chromatography over silica gel using a mixture of trichioromethane and

55 methanol (93:7 by volume) as eluent. The pure fractions were coliected and the eluent was evaporated.
The residue was crystallized from 180 parts of methylbenzene, yielding, after melting at 80°C for 2
hours, 6.33 parts (71%) of 4-[(1H-imidazol-1-yl)phenylmethyi]-2-nitrobenzenamine (int. 125).

a-3) A mixture of 3.4 parts of 4-_[(1§-imidazol-1 -yl)phenyimethyl]-2-nitrobenzenamine, 1 part of a solution

ei‘?ni --Im -- n

l

24



Exanmple 10 a-1) To a stirred solu
[err]-methyl -4-nitrobenzenenet han
di et hyl et hanam ne in 390 part sg®j
solution of 37.8 parts of nethane
di chl oronet hane at -5-[err].

The whol e was stirred for

tion of 50.2 parts of

ol and 48.6 parts of NN 50

286 Yagi8£h! or omet hane was added dropw se a
sul fonyl chloride in 65 parts of dry

1 hour at 0 C. 75

Parts obf thiopheineniatrasthand r46o, 80l harts al mebtiiatiot acl 8thpaots @freibthanobsadheatert withcennabaiaant ed,
dri ed, Wwas bydrogehated cit @oranaioprasserd . and lat room Sterdpagatuva Svitp @rpafts efdplitipuro-oh-charcoal

chr omat cagptvep¥ty. Afleethe sal¢ulated agobnt oEhydggen wasHiaken ap, theeiatalystovas §itepddundfisind thehe pur e
fracti ofitatevewas evabdraied, eyleidingl 264 parisuAte) vai s4-KiHhimidazal-t-a)phatyimetwili £-b8%

r es$ duezepediamireascadresigue (jntp128), orattormativ

and dri &), Aynisirgi ¢fl-457patts

Q&ﬂtlﬁﬂswiw"1dﬂ')P’[°!¥' methyil-3-i

9y opane. The product was filtered off

of

met hane%‘iﬂyf '81'?&9%3"“ _Parts.gf acstic aciq was sfin: kﬂdrﬂ 5epm) pthangl of

1H i mi d lgyqqwas '35'3“3” &4;?%%’?]‘“‘ 'Es' 9 &P é'i'l%* ¢ gic ';; evzp éS'ﬂ' i 1;§te and

200 f t
“coolf Pﬁgr; E%’% {d ?E hototy Gagg "'"°"E?5'y ]afgtﬁm‘?ﬂﬂsr Lrpsifyp i 1 g%r ate \(/av;s

evapor at '88 Similg! fnasngs
_three times with 130 parts of dic
“dried, filtered and evaporat ed

" chrgmat ogr aphy over silica gel
wet hanol (95:5 by vol une) as eI
the el uent was evaporated, 5

= 1-[1-(4- nltrophenyl)ethyl] 1H | m
A mxture of 34.4 parts of 1-[1 -
pards of a solution of thiophene
200 parts of methanol

ed W

'?/\ﬂ?"eq’p\ﬁf@ ‘e added and the product” was extract ed

hl oronmet hane. The conbi ned extracts were
resi due was purified by colum
g a Nn ture of trichloronethane and

e pure fractions were collected and
u w4 parts (63. 3% of
a s. : as7a solid residue (int. 113). a-3)

(4-nitrophenyl)ethyl]-1Hi m dazole, 2
i n nmet hanol 4% 200 parts of nethanol
amonl a was nydrogenated at nor nal

and

RLessure and at room
catal yst 5% After thg

l"errpgr 3

p cal cu

tRre with 4 parts of .pl 4ti num on-char coal
| at ed anpbunt of hydroger was taken up, the

catal yst was filtered
res®due was crystalli
2,2' -oxybi spropane (2

38 ¢ o
1k9by

d.the ltrate 10 Was evaporated. The

T
rﬁiﬁi'mle of 2-propandl and
olEHimidazZdlelpybduct vvas filtered off and dr

oily
i ed,

yielding 27 parts (91 3%)
np. [err] (int. 114). }&-
4-11-(1H i m dazol - 1- yiigat hyI
Barts of fornic aci,%zls
__acid anhydride in 24 |

The residue was dissolyggd in
wasgt reated wi th ammofi um hy
extracted twice with
filtered and evapor at
t et rahydrof uran, vyiel
N-[4-[1-(1H i m dazol -

Nef4-[ 1- (1H-i mi dazol -
concentrated sulfuric

nitrate at a tenperature between -5 to [err]

‘'was continued for 1.50 hour at [e

ofl 4-dahot”
Sefluoncptiengland 2. 7 par
o dleqiiiep
m xture was stirred f¢ir331 ho 3’@%1°EGP'HW1and t he sol
Q ml:hlc%?u&i y10f

roxi de_wh

e@adiuepws cr yst alliz

Sl ik

i m dazol - | ) et hyl ] benzenani ne;

d solutlon of 15 parts of

ts of sodiumformate in
of 9 parts of acetic
rr]. The reaction

vent was evapor at ed.

ter and the solution

he product was

tracts were dried,
twice from

Y

solutlon
%CId at [ 4

fie
c

ice |
cool i ng.
conbi ned

i

mamde 20 [err] (int.
[ nrbwylsol ut| on of 13 pajts of
wyl]phenyl]fo_rrrarri de In P2 parts of

I parts of potassium
Upon conpl etion, stirring

rr]. The reaction m xture was poured into

cr u?h&i_ﬂ’_'ﬁ_ The whol e was treated with ammnl um hydroxide at 0 - - 25
[err]. ue%t cte t&%e'e g ' 195

G el or GIETRAREH %@‘ Filan g P[%fﬁ%g% V%%mg; pa0,
res'd”ep% ot thoththdt ‘?ﬂ‘;u ”3 ctp:?aaﬁﬁ%r ized F:#‘éﬁing%u

50 methanol and water (85:15 by volume).

tetraacetate-a,D-glucopyranosy! isocyanide.

The product was filtered off and derivated with 2346-
The product was filtered off and dried, yislding 26 parts

(14.4%) of ( + )-4-amino-3-nitro-a-phenylbenzensmethanamine (-)-{S(R*,R*)]-2,3-dihydroxybutanedioic acid

(139).

a-2) From (+ )-4-amino-3-nitro-a-phenylbenzenemethanamine (-)-[S(R* R*}-2,3-dihydroxybutanedioic acid

&5

, the base was liberated in the conventional manner with water, ammonium hydroxide and dich-

loromethane. The extracts were dried, filtered and evaporated. A mixture of the residue, 8.6 parts of 2-
isothiocyanato-1,1-dimethoxyethane and 80 parts of methanol was stitred for 1.5 hour at reflux tempera-

turs. After cooling, the reaction mixture was

evaporated. The residue was purified by column chromatog-
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“filtered off and dried, yielding 5.4 parts (34.6% of

N-[4-[1-(1H i m dazol-1-yl)ethyl]-2-nitrophenyl]- formam de; np. [err] (int.
116). In a simlar manner t I%g W64 84 SO prepared: 30

N-[4-(1H i m dazol -1-yl met hyl )-2-nitrophenyl ] acetam de (int. 117);
N-[4-[1-[1-(1Him dazol -1-yl)ethyl]-2-nitrophenyl]acetamde (int. 118);

N- [ 3- fapihy- oviii sitied gbl-uding b AUy bi) trichioriniethar @8 Yrelhansd (88111 by evplumP). as [eat] The (i Nt .
119) ; puaé etadtiors Swetel titbotddCana alte- clueyd westeuypojated; yisidingd 2R parts |(@8L3%4) ah( E)EN-l(4p. [err]
( 120) amibe-3-pitrdphanyhhenyimentylHi-( 2aiimdtimxysihyljthiourea as a residue (int. 140).

N-[ 4- p-3) @liixiurei ofa22d pdrtsy bf) € )il4raniinord-ritrapiwingliphérlyimethytiiil-@8-dinlethoxyethylbf a 35
sol ut thvoreaf102Ipady bicindomethamse i h&ipals of Fotassaim2éafbopale e 240 pads biadwrbpanene

hydr ogansiired over weeiendiht 1oore demnetsiusen Thexreaftion mjixtureiwah fillergshiover; digipmaceous

pl at i panmapdhthe Fillcete was everoraigd, The residue ey purifiedhy colunp ghrematepraphy, enet silse oely dr ogen
was t Hingre mpsture; of drichigromptihane afg Gvethpnol B82 by yplEmel s elugal The Rure,irastions were

- evap OF"&M a g'qsdql y qupgra Oyje}ginq)]m Nparts {(100%) of (+)~methyl N-[(tl—amino-a-
[%- anF'H‘EP—hﬂ’W[@e vimeth ﬂ')‘@ffﬂ"“% nigtidothineteras o4 )m{z 12 In a
siml a ﬁl’f‘é‘f‘ Pfhé:f PariR @ g o = 1f‘fllﬂeéimdazol

.;;3) mw

y an m ium
o Embi dods’ | (1Nt
6 g xture of
ROPfe gjg,ret s of
Mmhkﬁ&dhﬁhdbdéaﬁlﬂpé-at e. Upon
conpl |to O, Tiiwl dak Wk&eeeesﬁ SRAHESA toR mekbandl] THS pRBud iwed MIBRIRBREAREUT €. 100
Parts ya@ my\/%taeﬁareeﬁéﬁesaddqd)-a.n (rhe¥ IS RARBLzoN ATIDRINARRI AL SAltrobbndiRC pi t at ed
P40d UgonoNgdrodhlohidein€d42f f, washed with™water, dried, filtered and
cryst a5} Azfglurb \of 6.8 paton (a )-nq[z-tmatmci)-1H%.b&apd-ymmymmm-a-niymhﬁmel9. 6
t S ndfohydrodhlorids; 2aiparts: of- ddhdehmatddenydiiociidiie ragid D2 partsnainee sdnaio bt thiopheng @ r] (i nt .
124) . mathajol 4%, 120 partsraf mathar@l arkdi100papts of/wdier vas bysirogénated at normal pressure and at
4- am 00C Jitm2tpats pianaliddiupioarehidrinaheatalyst % After the Calclaged ramound fof bydgagen was hydri de
d#ss p e takerowp, $0 Latalys] weDfiltored toff and the iltrate wesieveparatedn Thecnesidusdvee thkéh up ipwaters  of
1, 1' - @nd lyeaisd Miths -2h 13maniyimd hdexixidp . solptios. \The |peodygs swast extractedt Hyre tireds| wihed for 1
hour . d'FW@""F‘E‘h%‘E‘? i R camiinagr exirgoteswase, drindr e andrpvaperaled. (yieldling 55 patls (109%H by

col u ﬁﬂ)’é"@\?@#""k?’“ﬂ‘@&' V'*b%‘PW"&“Wf“RPﬁFé’sﬂw ’E’V*l‘&‘ﬂi or onet hane
and 55’3) A 'H'ié”r"ﬂ w’d&-‘@!da’@hl-vﬂp'm %‘*’f’ digine, \or o
- 8 | el gty '°3 BP(&P@'H"' A% ed from
180 pé?"fpgraﬁ'f" gt it a rW hour s,
6| ‘:’f’ Th co bl %i ol zﬁ) 0& resl enam he
I 964
%I )p ""' : TT tfraetgz,'pzv "s" éﬁ ":R@E ( aﬁig 260
ragtl 1471 tdu"?at ed \'/\f m;emmnl aﬂ-\'/va@saz dr ogenat ed‘mglt nor ma pr essfﬁ?ge and at

roomtwgmﬁia;.umemww&&arp;m pl at| num on- charcoal catal yst 5% After

t he Qainratyps-B ndimpKit)-18imidit6l1 GsRnMRamIIaKDRnifdazbi @s & Adsialy/ @t 14e)s filtered
off and the filtrate was evaporated, yielding 2.64 parts (99% of

At (H.1Aréparatibn obfinalicompbungheny| net hyl ]-1 , 2-ben- 5 zenedi ami ne as a residue
(int. 126), or alternatively a-4) A mxture of 1.45 parts of

A (q)ﬁmbimﬂljazol -1-yl) phenyl net hyl ] - 2-ni trobenzenam ne, 0.78 parts of acetyl
chloride and 25 parts of acetic acid was stirred over weekend at room

t eﬁTper Atiprtgre ompqﬁtohgmmmazole 4.9 parts of 5-{chloromethyl)-2-ethyl-1 -methyl-1H -benzimidazole
monohydrochioride and 80 parts of acetonitrile was stirred and refluxed for 3 hours. The reaction mixture

was evaporated. The residue was purified by column chromatography over silica gel using a mixture of
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent
was evaporated. The residue was crystallized from ethyl acetate. The product was filtered off, washed with
50 2.2-oxybispropane and dried, vielding 2.6 parts (64%) of 2-ethyl-5- (1H-|m|dazol- ~yimethyl)-1 -methyH H-
benzimidazole; mp. 127.3° G (compound 1).
In a similar. manner there were aiso preparsd:




| ayer was renmpved in vacuo and the residue was taken up in water and

di chl or onmet hane.

After treatnent w th amoni um hydr oxi de,

t he

di chl oronet hane | ayer was dri quh g bded ?/a'®d and evaporated, yielding 1.6 to
parts (95% of N-[4-[(1
-1-yl) phenyl net hyl ] - 2- ni trophenyl ] acet ami de as a residue (int

H i ni daz
127).
128

. 4-fl uorophenyl
3. 4-di chl or ophenyl
cyd opropyl

n- but yl

ol

In a simlar
3-pyridi nyl
30 132

137
45 Exanple 12 a-1) To & sfir

3

manner there were al so
N1H-i n;

129 r‘

4rreth

5

<

da]11yl

dbchl

130

roghenyl., 133
Fﬁ]j—a 5

d sol utlon of 110 parts of

prepared: N 20 No.

2-th
3-chlo
3- net hyl

R 25
ienyl 131
rophenyl 134
phenyl 136

138

([err])-4-am no-3-nitro-[err]-phenyl benzenenet hanam ne in 880 parts of
was added a solution of 68.4 parts of

net hanol

Example 14

( ) [S(R*,R*)] -2, 3- dlhydroxybutaned|0|c aC|d |n 544 parts of nethanol. The
talli {eql ] ECT Y3 from a
mxture ofNos '\511':’(85 15 by vdl ®R8}- uct was
~filtered ¢ff ) Dase4d, 6- tion
tetraacet @te i socyani de. |{The progduct wag filtered
of f.sand di+ epr—y+-etgh-n FS—H4—439—ot
\(i) 4-am o-B-nitrow[err] phenylbenzenenethananine
(-)-[S(R*, ]- - dr oxybut i, O} id (139). a-2
(+)-4-am go- 3- i 3%6 [ €13 ] - phenyl aﬁé‘??eh@ﬁé?zanamﬁné 'EE'Oén
(-)-[S(R* IR }] 3- (i roxybutjcresei oi c acid 56} 5 the] B88E8 was | i berat ed
inzhe copyehtjonal ner wth er, annnniun1h§ﬂroxidqsgng i ch-
| or onet hae. | The exfiradts were{dried, filtered evappr at ed. m xt ure of
resi dy®, | SNt of 2- i JoR@%eocyanat o- 1, 1-{diSet hok#8@+hinel and 80
parts of t hapd Scgiirred flosash- 5 hour at rgflsux tehpesas "tjure. After
cool i ng, the read%ﬂon Pxture Was evaporated. THe residle_was plurified by
col@m chlbnhtBg- 24 CHsEP 0 2dP3##4 B1 raphy oder® silikd’8ef uking a
m xture ofigt i ¢ or(»me-td%a?e and wasehanol (99:1 BQy svol unpiiaszelyent. The
pure fractl] ohs re %; ted eng}&ﬂe el uent wag qyaporaaﬁg,ayielding 22.3
parts (9834 B (+ 5( 4- .
Lam no- 3- nifto ppHenyl phagu et hyfl 2 -(Woos Zjﬁl Hoxyethy mhieurpa as a
resPdue (i 0 0). g{!‘h m xtju. ﬁ%u q_{z 4
(+)-N—[(4-anino-3-n|tr enyl)pheﬁy de] N' (12 -diwaéﬁgkyethyl)-
t hi ourea, {id}2n § Oz odonetjharkiel.Hjo 8 parts of3 pot apJi4dwP caf bonat e and
240 parts gy | 2nhé @1$yridinyl | 3 (Coom),.H,0 5 119.1
- 14| u CHs base 5 218.4
15 { ocH, H 2 HCL.H,0 6 163.3
16 | H H 2 HC1 4 267.9
. 40 171 H 3-pyridinyl | 3 HCl 4 261.0
s
“ H base - 4 229
18 c6H5 ase 229.8
19 083 H base 5 135.2
20 CH3 CF3 base 5 124.8
50
and 5-[(3-ﬂuorophenyl)(1_I-1-imidazo|-1-yl)melhyl]-z-methyl-1ﬂ~benzimidazole; mp. 128.8°C (compound 21);
and
5-{(3-fluorophenyl)(1 _l-_l_-lmidaon -yl)methyl]-1ﬂ-benzimidazole; mp. 85.6° C (compound 22).
55

A mixture of 7.5 paris of 1 g—imidazola. 12.6 parts of 2-methyl-a-phenyl-1_l:l_-benzimidazo!e-s-methanol

27



was stirred over weekend at roomtenperature. The reaction m xture was
filtered over diatonaceous earth and the filtrate was evaporated. The
resi due was purified by col ugp gbérrRtmor aphy over silica gel using a

m xture of trichloronethane and nethanol (98:2 by volune) as eluent. The
pure fractions were collected and the el uent -was evaporated, yielding 23
par t swihdrefiipnatelester))and 80 fpaits &8 deétdnitritel was sfiredlfhd refluxed for 18 hours. The reaction

ni t r exvenyky pveporsedieWhtgd as\adde® afid dhenwily Heyey avad sbpacatedbandi dissdivadhinotiche as a
resi omethank] Jt wag drigd, Miterddxand evsported.3The aesidue whs purified dvich by column chromatog-

N- [ ( rlndvassiliBa gltusiog B anigury plttachipromsthingel netRanol gnd metfiangltsayseted with ammonia,

yet h{I0FE2y iyelunetiag suerit. Jae eurs fractiarsoverseqotiested fand: the eluent Wes evapoalad: Theiresidei d was
st i r vesifurthar purifed by veMersed Rheed shrgnatagraphy (HEAChHuging. @ mibdure L 80% A PA%EMIr ¢ was
pour EWEE0.% d’é R@-metiwioti2-preragareine #pd 0%, of ét’ﬁﬁbﬁ?'ltﬁ'ﬂ‘ggw%ﬁ d"_%l'"‘gb'l"ﬂt i on.

e PO sy HHer S0 6 5
he g{ L 95' mv%’g e Mt bt

pd?l > chr omat ography over silica gel using a m xture of

tri CE'a?r[?”i%t hane and met hanol (98:2 by volume) as eluent. The pure

frac re coI | ected and the eluent was evaporat ed. The residue was

conver teohylpd o?%ﬁ&ﬁﬁ%ﬂz a%ab Bho-26- zﬂﬁ&%z-o NFo5ghds Yo 11 tered

;1} b yaaa ak' 100K ide s Brfed UvbmigSat’ a0-CSTTRS! Whbib Ead dri ed,
Gat5d y column chromatography over silica_gel using a mixture of

L) e ey wzurnydamsyaga.u‘p%ﬂmmm hd ‘wére ohe@ 9. darti ne 20

NDNO BiéHt Has bvaborated. (AfeH standifig? bver Redknd at ok teiperstire Sthd rdiﬂﬁé wasOdolidified. The

(+) - fropiic? wasrplilerikédamd) stifrbdi inndceBaidile- They prbficEWyd filiel \dif] and -putifiet lycsdimAaN Nne

Mzt O atyromaiagndpby iocke silical g¢) asihg a Oiixtare Rt @chisrarhetbank yaold aeinbei (87:13 by dplude)par t s of a

sol usent Tk puilei iaptives were wollsetbd antcthe didgnt @ evepardtes. Fhe rwsitscwes|driechid aldd@ part s

of - waistet at ugls’ Gnyielding) @ i%ipartd (1906) niot.JdihydprSe(dd-imidazelricyiradthyf) @Hrbpnzinniddzol2-qeir t s of

pal | awi 2ph50R(ompeund @M. cat al yst 10% After the cal cul ated anount of -hydrogen

was 25 taken up, the catalyst was filtered off and the filtrate was

evAp &R The residue was taken up in water and treated W|th an amoni um

hydr oxi de sol ut | on The product was extracted three tines

%T“‘E Yhezpbenyl-1fisbenzimidazole-S-methangl, %ﬂp %?Hﬂ“e\r’apor at ed,

tetrahydrofuran was stimed for 17 hours at reflux temperature.

)Z:)g lgf‘lﬁ nggg ngh %‘afo ‘1’1“ 8?'""1'" w 5”@{'? gel Qs"r‘g%hg'éw i ne as
B8t fﬁ : w iy e A

" refl ux

oky-3-bthyN AbBh azélé asr 9:‘3
t egper ah disfilardnRer tHeRhedrd dls geactlon mxture was evapor at ed. The :
resi due was treated wth al kaI i ne water and the product was extracted three
times with dichloronethane. nbi neq extracts were dried, filtered and

evaporated. The residue was r% ep byz col utm chr omat ography over silica
gel using a m xture of dichl orgfget hane ht":lnd gret hanol (96:4 by 35 vol une)
as«el uent. The pure fractlon% r Bd and the el uent was evapor at ed,
yiegl ding 3.2 parts (79.3% o

(+)-2-nmethyl -5-[[2-(nethyl thio)- 1 m dazol - 1-yl ] phenyl net hyl ] - 1H benzi m da
zole as a residue (int. 144). In a simlar manner there was al so prepared:
(-)-2-nmethyl -5-[[2-(nmethyl thio)-1Him dazol -1 -yl]phenyl methyl]-1

HBenzi m dazol e as a resi due (i nt 145). B. Preparation of final conpounds
Exanpje —§ partsofIrFfmdazore art3 of
5-(ch 1H bdaseni dazpl e mﬁb‘h/dﬂbcﬁ{) ri e and 80
parts $tirredjand rglhpxed jor Fippulfs. The reaction

mxtu P resi dye was purlfleE by col upm chromathraphy

over 1 1 ~ 2 G LS o - e Cf f r| r-hlnrﬁrmf ! nnd -vh+ IeLannJ J d : 5 by

vol untle tijons wase col | gcted and thea.el uen was
evapo tgllized fromefhyl acet At 4Te pfoduct
was f ‘ 27- o%ﬁ?spyop bne &nd d 38 '@i elding 2.6
pa55ts \14/\; Of~=2=-ef Jﬁylr J'(‘.LT{'% +eazok-4: ylLrlchl‘fY )’ fﬂthﬂ'—'if‘l’ """




benzi m dazole; np. [err] (compound 1). In a simlar manner there were al so

prepared: 55 26 EP 0 260 744 Bl [ERR] 10 No. [err] [err]

salt/ post - . RO 260 744 BRSe tion 2

n-[err] [err] 1 1/2 [err] 5 194.6 3 [err]
[err] base 5 185.3 20 4 H
[err] Base- b 15835 A= &¥d~}-~ H
base 5 100.9 & n-[err]} [erf] base

5 28 1% 3525 CH H basd 5 bgse 138.7

5 1y 8 [ er n-[err] base 5
11382 §° ésgs fodty | o35 i pase ® Is 1321 dg378 30
10 H30 -[erq] cHq Ciderr]. ibasqerr] 56 162.132. 4 11
[err] |:_ ? [er 5 JL L68 n-[err]
[err] 31 % E j"’élYHc : fler_r] 65*; !’”5e 451. 5 3 18[errﬂ
_3-pyrifPnyl CeBs[err)j Oyt H 5 {base 119 1}16 H = [errf

base 33 |c.H HO caZl8 4 1‘>2(cd&')r]xo Hy 63.5 2

HO . [elr] %s"s 6 11 I—%_{ 4 HA
261.0 H HH {:lqr] baso base 4 139.9 A

229458 e _ | H bad COOH 135.2 20
€rr] 5% [eer“lm " ba‘sie T 12 )2 b 5 ?‘2’2% so pnd
5-[(3-fluo @pﬁ'@“}ﬂ}(ll—i—i m'cazol-l-yl)mthyl]-z- met byl - 14 benzi m dazpl e; np.
[err] kgo ampd 50.9

5-[(3-1luo ophen&% 1H 1 m qazol 1-yl) rmtﬁyﬁ] 1H beflz?m ilazoll 0 np. Jerr]
(compound 22). 55 Exarrpl € 142 AmXIure of 7.5 parts of LIHFT1m da20| €, 12.6

parts of 2-methyl-[err]-phenyl-1H benzi m dazol e-5- net hanol 27
Exampie 17

25 A mixture of 3 parts of 1-methoxy-a.2-dimethyl-1H-benzimidazole-6-methanol, 2.73 parts of 1,1-

carbonylbis[1H-imidazole] and 90 parts of tetrahydrofuran was stirred for 17 hours at reflux temperature.

The tetrahydrofuran layer was evaporated in vacuo and the residue was taken up in 90 parts of

methylbenzene. After stirring for 3 hours at reflux temperature, the mixture was evaporated and the residue

was purified ‘twice by column chromatography over silica gel using a mixture of frichloromethans and

\_/ % methanol (80:10 by volume) as eluent. The pure fractions were collected and the eluent was evaporated.

The residue was dried in vacuo, vielding 1.2 parts (32.0%) of 6-[1-(1H-imidazol-1-ylethyl}-1-methoxy-2-
methyi-1H-benzimidazole as an oily residue (compound 38). -

Example 18
35
A mixture of 9 parts of 4-[1-(1H-imidazol-1-yhheptyl}-1,2-henzenediamine, 5 parts of 4-fluorobenzoic
acid and 100 parts of polyphosphoric acid was stirred for 2 hours at 100°C. After cooling, the reaction
mixiure was poured into ice water and treated with ammonium hydroxide. The product was extracted three
times with 120 parts of trichloromethane. The combined extracts were dried, filtered and evaporated. The
40 residue was purified by column chromatography over silica gel using a mixture of trichioromethane and
o methanol (98:2 by volume) as eluent. The pure fractions were collscted and the eluent was evaporated. The
residue was crystallized from a mixture of 2-propanone and 1,1-oxybisethane. The product was filtered off
and dried, yielding 5.8 parts (47%) of 2-(4-fluorophenyl)-5-[1-(1H-imidazol-1-yl)heptyl}-1H-benzimidazole;
mp. 121.9° G (compound 38). _ - -
45 In a similar manner there were also prepared:

- NS¢ Snl
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"stirred and refl uxed for

-Wat er was added and the oil
| or omet hane.

It was dri ed,

18 hours

Fr I'ter eax\@?rd

EP.0 260 744 Bl net hanesul fonate(ester) and 80 parts of acetonitrile was
The reaction m xture was evaporated.
separated and dissolved in trich-

evapor at ed. The residue was
purified tmnce by colunn chronatog raphy over srlrca gel usrng a mxture
ia, 5
Yl and t he
The residue was ffurther purified by reversed phase
using a nmixture df 60%3® nmet hano cont ai hing 0. 8% of
bpanam ne and 40% of water contaiji ng 0. 506 of
p e fractio re Il ected andj t uent was
EY’gﬁﬁrhﬁﬂﬁﬁ cﬂgffor 12 hour 25‘3% C, 1.8 parts
enyl et ¢- 2- met hyl - 1H ba8%i3n gazol e; np.
%%oﬁ‘le 15 L xture of 6.3 R%'ﬁ Df
BO- benzi midazol - 2-one, 11.P parts pf 1H
eHand 135 Wpart (MYNMIW) D HEWE/@cHy®is st r 234 2)var ni ght at
ated. The refl) esoy2sS1P3'H b Pdokys cOj umm
gr aphy fover si |c&hg%l using a Sturezo% trikch rsmethane and
. net 1} #80: 2d by vol %?Y&Edw& hiPaser&forfct i ons] w@Pd-toll ected and
~the P{dﬁ. wém-&dl ho ey ai_oveekend ht 27008n {enperat ure,
the r L e product Wwas p@'verrzed 39§t+r ed in
acet o |Itered fase ;g purrfred ofu 20
chrong (It?emﬁamr-mm- 8 HCUIE 102 ®J0 ch| 0r23mes hne and
@t hanol as eluent. The pure frac ion; were c¢l |l ected and
the ¢ u€ vaporat_ he residue was dried in a dfy- pistel at [err],
\yi-el daag res (1 H43-di hyd{tmse- (1 236.5
Himg yliret.ayl) e m dazol - . . [err]i( ugd 24). 25
Exanp ixture ofg ?ﬁirts of i%:@ouﬁzp e
s met }'q@iismlr-lll-l- benz{#iHgdzd| -met hfindi47-€. 95 parts of
1,1 - s[gH i P3dRARLEInydnd 72 of tetrahy{rgfzgpaniwas stirred
for 1F Hours atjrefluxftenperature. Aftgr evaporation, the residue was °
purifPdd B col unmMchr BRyrsdined, ¢baseca gel usingja #WxPufe of 20
trichgqrioeyhane agd npghganol (90: 10 by {ysdeunt) as el uept .208he Qure
P act ] onls wefe kol | ectbd®ahd the el uent {was evapor at ed. ngvg ijdue was
furthg ied tHic ﬁ'ipﬁhrrm chrorrat'?)b‘f’aphy over si gel fusing a
m Xt u5e fi—trué: n| onorre hane agd met hanolibdg#s: 5 by vol ung) ¥%.8l yent. The
pure § ti g Nerﬁ e,?ﬁt and the elluent was evapor te%a iqlding 2
%ﬁrts? &)l [(1 6 dazol-1-yl)p met hyl ] -1- t oié 4- met hyl -
benpe ol e] asHa resf!}tﬁé glgorrpound Bdse 36 ° |In a $i nM9a} ranner there
vere @l_so prepated. [FERR.42.No. .. .R...} [err)__lencl |
base posi - np. [err] salt tion 50 26 [err]
[err] [err] base 6 113.4 27 [err]
[err] [err] base 5 164.0 55 28
\/: .
59 i—c4l-l9 H CSHS 11/2 (OOOH)z.Ilz azo 105.:
60 C;ia H CSHS base 19:.8
45 61 | n~C 4!!9 H Q-F-CGH 4 . base 163.
2 | CH, CH, | Cglg 2 (cooH), 144.6
3 CH3 033 4-?-661-!4 2 (coomz 151.0
50
Example 19
55 A mixture of 3.6 paris of 4-{1-(1H-imidazol-1-yl)ethyl}-1,2-benzenediamine, 5 parts of trifluoroacetic acid

and 100 parts of a hydrochloric acid solution 4 N was stirred for 6 hours at reflux temperature. The reaction
mixture was concentrated and the concentrate was dissolved in 50 paris of water. The mixture was made
alkaline with sodium hydrogen carbonate and the product was extracted with dichloromethane. The extract
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EP O 260 744 Bl 28 [err] [err] H base
138.7 5 29 [err] [err] [err] base
132.1 30 [err] : r] [err] base
162.1 31 2-t hi enyl EPO%QOML%H [err] base
183.0 32 [err] [err] H ' base

was dried, Tiltsk6l #hd concehtfdidd] The concentrate wasHburified by colufivh chromatography over sif£1 I ]

gel uéing Hmidbre of trchiofinfthiie and nidthanol (97.5:2.5 by volunie) a¥ elbehk. Tha pere fractions

were ¢dHSctéll & the eltbnt was concentrated. Thé-toncentrate wia® Edy$tallized from 20 partdétSethyl

acetatk 3the Pratibet was filldfed off abd dfed)Wislding 3.4 parts (6914%) of 5-[1-(1H-Imidazol-1-yhethyl}-2-

11/ 2[ eltrififoromethyl-1H-benzimidazole; irp6163.62€ {aompaunt 647 2-furanyl H H
base In a similar mannbr there were al$@e@red) Exanpl e 17 25 A mxture of 3 parts
of 1 -nmethoxy-[err],2-dinmethyl-1 H benzim dazol e-6-nmethanol, 2.73 parts of
1,1' - carbonyl bi s[ 1Hi m dazol e] a‘gd 90 pglts of tetrahydrofuran was stirred

-for 17 hours at reflux tenpefpt LJL . The fyetrahydrof uran | ayer was

evafforated in vacuo and the ue

?' RS, N erh2up in 90 parts of
met hyl benzene. After stirring fjor rs it reflux tenperature, the

.mxture was evaporated and tReCHESTYye Was Murified twi ce by col um
chromat ography over silica gel using a m xture of trichloronethane and 30
‘met hanol (90: 10 by volune) as eluent. The pure fractions were collected and
he el uent _was evaporated. The residye was dried jn.vacuao_yielding 1.2
parts (3R, 0%, of 6-[4}(1H 42 dazol -1}yl ) et hyl met hoKY- 2an ¢®
nmet hyl - 1 bqa@ﬁzi m daz%l e asﬁan oi ly rdsi due (cs}j’?'r%{)und 3B) . ga(rrgl)e 18 36 A
~mi-xture pf § part$ of 4-]1-(1Him dagol -1-yl)hepse|]- 1} 2- benzenedi gni ne, 5
parts of} 4-11 uorobenzoicjacid and 104 parts of pol yphokphoric acidjwas
stirred for{zZ nougs at [,rH. ATter qooling, fhe_reactf|on g1 ture Was
peared i§Polifce wht el anfl T¥,O% ed witlh amoni@ffhydr ox| de. ?ﬁ'ea proquct was
extract ejdet hree tfneg wi h;ﬁ%@lgparts of tricld aconet hape. 2B®.&onbijned
extractsfywete drigd, filger nd evgporated._The 40 rgsid s pyrified
by eml u Vyg fbnat grgphy oﬁ‘% silica {gel usi Q‘ 8 mixtufe 0#36)’33
trichlor Hare- -Aet-ranot---98+2-By-+ot-tne)--as—et-treht-~<Fhe-pure-
fractions were collected and the eluent was evaporated. The residue was
crystallized froma mxture_of 2-propanone and 1,1'-oxybi sethane. The

~rOIRAOOCIO OO

Product pas{filterfed off 4nd dried, yieldirqg 5.8 parts (47% of
2- (&2 1| ugBoplenyl )} Snf%gl(-,: FHJOW dazol - 1-yl ) He® YCOOHMS- bengi AB4 ol ey np.
[err] (c%gp bynd 39) . w4 21&16::?1.\{9:11?{ narn neyasgher € wer¢ ghgg prepared:
[ ERR] 55§ 291 - _
M | H H 2-thienylmethyl ! base 145.4
35 71 | H H lﬂ-tndol_-3-y1methy1 base 124.5
72 | H H 2-thienyl-n-propyl 2 HCl 220.1
| H H 3-furanyl base 202.8
40 74 C6H5 ' R czﬂs base | 108.1
s 5 CeHs H CF, base 194.3
76 CeHg CH, CF, base 86.3 .
77 cﬁﬂ5 c}!a CH3 base 187.6
4 178 CH, H CHF., base 140.5
79 - C6H5 R CH(OR)’CGHS base 260.6
EO H CH3 Cl-!z-OH 2HCl1.1/2 Hzo 216.3
50 1 CH3 H CHZ-OH base 152
55 Example 20

A mixture of 10 parts of 4-(1 H-imidazol-1-yimethyl)-1,2-benzenediamine, 8 parts of 1,3-isobenzofuran-
dione and 80 parts of a hydrochloric acid solution 3 N was stirred for 4 hours at reflux temperature. After
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EP 0 260744 B1 No. R [err] [err] salt/

np [err] base 40 H H (3-pyridinylnmethyl) 3 HO
254.5 41 - H H 2ePp'9eb 744 B1 base

10 42 H H 3-[err] base

169. 7 43 H H (2-pyridinylnmethyl) 3 HO.1/2 [err]

222. Zodihg, thd-hixture was tredtied with ansoditiinh3droxide solution 3 N to piP 5.5.cThe reatlicR njixture vas
101. Ssvéderateditb dry. The residus was takefidip jnathadol at60)° CHEGHixta yvas filtefagrwhile hot and the
234 Ifilve@® wasldvaporated to diyl The resic(ua-wpg/pdrmq'uhw m@HOHBtOQMy,c{vgrsﬂi]:a gel using a
270. 3niAtgre of fchioromethane [gnd metharRl (7R:3Q by polume) as eluent. Thp puwe fractions were collected
19@. Jand 3he siygnt was evaporagd. The residupwps¢an¥eriad int he fydroghipide sait ip 2:prapanof. water

237. (and(3.1*-oxybisethane. The mixture was evaporateghppd the ragidue q:;difed on scratching in 8% r

base ©of a mixture of 2-propanol ane; 2-prppangne. The product was ltered Jd yielding 24 parts
[ er r ]{10:5%) of 2-[51H-imidazo-fryimthyl}-1 H-gefzumudppor-z-ynbenzoucﬁcud dih r&crtlzlﬁp?ﬁlp}{dgﬁte mp.
HCI 224P8r?](°°"‘p°““d 82). 147 6 52 H H 3- qui nol i nyl

3 2- [err] 3-pyridi nyl base
267 Ségﬂligﬁerr] [err base

203 79 antu(? Jf .1 of 4-[1- f&glrt}-yl)propyl]ﬂ 2-benzenedisimiie and 90 parts of
197. 4, Cv& or 15 C! The reaction mixture WHdSdoured into crushed ice
187 9 reate nium droxrd duct was extracted with trichl ane The exiract was
1‘5’3 4418, filte Ev{ evaporated. THe residue i8d by column chromatography¥8rsilica el using a
191 1m§!(are of trichiBombthane, dbthanol Erafn}nomum hydroxide (90:104 \%lrfrﬁf &d elﬂdn Thé pérd
105. Streefibns wel'doected and fHle eiuent was bRpérhted. The residue was dPystefized from a mixture of 2-

196. 2préunone ahd 2,2-oRytisprobdne (4 pdrls - 17.5 pahtsf-Thecproduct was filtered dieh@ dried, yielding 1.8
1630 Bpdt2 (22%) ot §-}1-(1H-imidazdl-2+yNgropyllR4triiubromsthyl)-1H-benzimidaddief mpr 173.2° C (compound
144. 68%3 [err] [err] 4-F-[err] - 2 -[err]

181 0 60 £simifapmennbOth&rs were ajko piepdras ¢ of 3.6 parts of

4- [ 1- §-iHa fi-imidiaohdiviy-2-methylptopyl-3-(trifludtoreyiid Hbeanzimidazelo  Ghanadioats(tT)-hemihydrate;

185. 3

2
base

triflwerigeaed fcempaundi84nd 100 parts of a hydrochloric acid solution 4 N was

st i#f r &t-¢ ﬂﬂm‘@Z?!'dtXﬂM&%’E’FWW“PI@W@%‘@N&W‘W hetheragioptp@id)-hemityerete: \op-

conceff3° 4 @mpeynd 8ke concentrate was di ssol ved |n 50 parts of water.

The

AR R T 5o d
st kT " azrrafefzwnewl o g D 08535 G !

‘B1 was
dr| ed red and concentrated. The concentrate was purified by colum

rrg-’t-eg-rua-phy over silica gel using a m xture of trichloronethane and

th hanoly (Rifire%or% part®r %3 H#Fﬁru)azor‘%yrﬁkm&p{ 2-bendneBikihifie, ‘& Gith 'oP Byl 2-chioroben-
zoate and 30 parts of polyphosphoric acid was stirred for 4 hours at 140° C. The whole was poured into 200
parts of water and crushed ice. The mixture was treated with ammonium hydroxide. The product was
. .36 - extracted three times with 120 parts of trichloromethane. The combined extracts were dried, filtered and
evaporated. The residue was purified by column chromatography (HPLC) over silica gel using a mixture of
trichloromethane, methanol and ammonium hydroxide (80:10:0.05 by volume) as eluent. The pure fractions
were collected and the eluent was evaporated. The residue was crystallized from a mixture of 2-propanone
and- 1,1-oxybisethane. The product was filtered off and dried in vacuo at 100° C, yielding 2.1 parts (26%) of
2~(2-chiorophenyl)-5-(1H-imidazol-1-yimethyl)-1H-benzimidazole; mp. 115.2* C (compound 88).
in a similar manner there were also prepared:
2-(4-chlorophenyl)-5-(1 H-imidazol-1-ylmethyi)-1H-benzimidazole dihydrochloride.hemihyrate; mp. 287.1°C
{compound 89);
2-(4-chlorophenyl)-5-[(1 H-imidazol-1-yl)phenylmethyl]—1H-banzrmrdazole. mp. 236.3° C (compound 90);
45 2-(2-ﬂuorophenyl)-5-(1 H-imidazol-1 -ylmethyl)-1H-benzrm|dazole hemihydrate; mp. 156.1°C (compound 91);
and
2-(2-fluorophenyl)-5-[(1 fl_-imidaon-yl)phenylmethylH_I-!-benzimidazole ethanedioate(2:3); mp. 1125°C

(S

{compound 92).
s0 Example 23

A mixture of 2.99 parts of 4-[(3-chlorophenyl)(1H-imidazol-1-y{)methyl]-1,2-benzenediamine, 50 parts of
trimethoxymethane and 2.4 parts of formic acid was stired for 18 hours at room temperature. The reaction
mixture was evaporated. The residus was dissolved in hydrochloric acid solution 2 N. This solution was

s6 tireated with ammonia and the product was extracted with dichloromethane. The extract was dried, filtered
and-evaporated. The residue was purified by column chromatography over silica gel using a mixture of
trichloromethane, methanol and methanol, saturated with ammonia, (90:5:5 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated, yielding 1.8 parts (58.2%) of 5-[(3-chlorophenyl)-
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were collected and the el uent was concentrated. The concentrate was

«~crystallized from20 parts of ethyl

acet at e.

The product was filtered off
-1l-yl)ethyl]-2-

a

H
H
67
68

H
H

H
H

71 H

H

74
108.1

base

(2 [err]

base

on 3 N

EP 0 260 744 1

and dried, yielding 3.4 parts % 3@7‘@315 -(1 Himdazol
5 (trlfluoronethyl) 1H benzi m daz np. [err] (conpound 64). In
simlar manner there were also prepared: [ERR] No. R [err]
[err] (i1H-imidazol-1-ylymethyl}-1H-benzimidafoRt inp. 108.2° C (compound 93).np [err] base 5
H ~ I egimilar manner there were also prepared: 2 HC1 241. 3 66
H n-[err] 2 HC1 237.5 25
H [err] N base 1 206.0 30
n-[err] [err] .|‘ )J 134.3 69
H 2-t hi enyl net hyl N 174.3 70
H 2-t hi enyl net hyl 145. 4 35
H 1H- i ndol - 3-yl net hyl 124.5 72 H
H 2-t hi enyl - n- propyl 220.1 73
H ™ 3-furanyl 202.8 40
[err] H [err] base
75 [err] H [err] . base
194.3 76 L meAm 1 et 3 basey
86.3, 77 |nNdenRr] [err] R [err] R” |salt/ posi- |npd3Q)
187.5 45 78 [err] H [efr]1]  pase ltion
140.5 79§ [drr] H CH(OH)-[er§] bpse
260.6 0 LK [err] ferr]-CH
216. 3 50 94 %1 [err] r [e lrl] 1 base 5 198.3
152,55 Exanple 20 A mixture gf 10 parts of :
. i mi{88zq4-8=GgHaet hyl ) - 1, ¥benzenedi amjie| Bamrt $5 of 104.3
23 bnzoflu-ans.di. one..and_.sa.-.pa.r.t.s-o.f--a hydi-echl-oi-Re-acih di sol-utd
was stirred for 4 hours at reflux tenperature. After 31

cool i ng,
5.5.28The -r-ea 4B ~ R Ht-b 0~ WA S- LA PO~ E 0kt

the m xture was treated with a sodi um hydroxi de solution 3 Nto pH
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P. 4 parts
bi ¢ acid

In a similar manner there are aiso prepared:
1-cyclohexyl-6-(1H-imidazol-1-yimethyl)-1H-benzimidazole (compound 107);
6-(1H-imidazol-1-yimethyl)-1-phenyl-1H-benzimidazole (compound 108);
6-(1H-imidazol-1-yimethy!)-1-(2-thienyimethyl)-1H-benzimidazole (compound 109); and

&0

Example 24

5-[13(15-imidazol-1-yl)-2-phenylethyl]-1_!-_I-benzin'\'i'dazole (compound 110).

A mixiure of 2.64 parts of 4-[(1H-imidazol-1-yl)phenyimethyl]-1,2-benzenediamine, 50 parts of trimethox-

ymethane and 1.2 parts of acetic acid was stimed and refluxed for 8 hours. The reaction mixture was

evaporated in vacuo. The residue was dissolved in dilute hydrochioric acid. The solution was treated with
ammonia and the product was extracted with dichloromethane. The extract was dried, filtered and
evaporated. The residue was purified by column chromatography over -silica' gel using a mixture of
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Example 21 A m xture of 6.1 parts of

4-[1-(1Him dazol -1-yl)propyl ] -1, 2-benzenedi am ne and 90 parts of
trifluoroacetic acid was stigp@obebyaay mnutes at [err]. The reaction

m xture was poured into crushed ice 15 and treated with ammoni um '

hydr oxi de. The product was extracted with trichloronethane. The extract was
dr i atkhioforletheriec chethang @vd aymthand],csdturafBd avith emmcinie (3055 hywolumelas diugntc BheLpwre

c hr druetioos) werp leyflected andsthé ploent gred evagaratep. Aharsolid vasidum vast washed Wihghrrodanene,

met hisidirg 168 plarta 116804) iof 5{(kiy-ehidexo-d o fh@dyimedhyll-1Hspenzintidazeld; rers 186.2/&nicompphed pur e
fractions were collected and the eluent was evaporated. The residue was
ceyst alnlaj sireiler manper taerqrvere glpapresfred  pr opanone and 2, 2' - oxybi spropane (4 parts
- 1A QF’P@{; -yt F%@W‘l’%@“ﬂﬂf&*@@pd@?2691(90'699"641“ jielding 1.8 20

par t55l( F-yig2- f\lgmgmnylmtu@gﬁmdgzole, mp. 101.0* C (compound 113); and

- yI )it WP?”'?'V (roqtiivint @siropthvt HizpepzimidesslerPp- 1888 Zoicemeapf YW ] (conpound 83).
-In a simlar manner there were al so prepared: 5-[1-(1

HY PRIPRPS 1y ) - 2- et hyl propyl ]-2- (tr| fI uoromet hyl)-1 H benzim dazol e

et hanggl oa (1 - . hem t}yg_i( 4 “? ra_é _und 8@"‘" 25 5 .
Z A
e”‘ "a ' .&Tm @ "' aﬁfﬁ %@
d.cm [pzue Sk : aspmedﬁferrl
O”&BRMH mto saa _ ;nglaqta,m& —am and too:dé yi dazol e
et hagefll i o ical oo o 2§ BEBRH e shbpo e e o 5

par tgy e&unfh &h Z&Lr&ucxl geRisingla mﬂau%aqmﬁm ARtharfol BRS Wnéthaibl, et hy |
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i ce. 2-haRoxyi1Kiberizinideadle; imipe 819650 C\iéompoumdiBri um hydr ox1 de. The product was 35
éxtracted three tines with 120 parts of trichloronmethane. The conbi ned
extrgamgle’@re dried, filtered and evaporated. The residue was purified by
col umm chr omat ograph (HPLC) over silica gel using a m xture of
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e @@%wﬁg&@&@% mg%gwwg%ﬂmm@w v

-yI rrg,;ahwe)zyll—l- benzi m dazol e hem hydrate; nmp. [err] (compound 91); and

2- (2=fttoorophenyl ) -5-[ (1Hi m dazol - 1-yl ) phenyl net hyl ] - 1H benzi m dazol e

et haned aRfus(of :43) partB1of 4 B{1HImILOPA b ibropy!h (2-beraeetiemdad add AS wartsree of 2. 99
par t setbflidyhefris@xyfttidethamp e ytimpd JorHt hodrsl avz eiux] tempértam! Myd teadtio? -nibewra ovaedi ami ne,
59~peautes imd 180rparte bfi weatey et the mixtusadasBvaborated i deyf Affencavling, the regidugwasdakenr ed f or
16 huringrichioromethane; EheprganicUaxer wathdried.ditiered andd eviaporatede Thepresi oepified by The

T esi eRiun ghromatography\auer siiipa g8 tyinschmisturecof gishipromeshane japgh methagol (92 Sy ¥elm® i on was
55t periyeRt Thi Rurp fsa%m#«maﬂ ‘h%"d WWWP@)%PP ér(';‘P as'dwr ‘I!"ﬁ oevvemddwa met hane
THe B3 efharadiogls saltjin; 16

o e G et e,enéﬁﬁﬁo%%ﬁiﬁ%ié’ R e e,

el ue Ina Qr%ﬂap H\rac?ner thore were also prepared:
so 51-(1 5-|m|dazol- -y|)propyl]-1_|j—benz|m|dazole dihydrochloride; mp. 225.5° C (compound 118); and
5{1-(1 _l-_l—imidazol-1-yl)pentyl]—1 ﬂ-benzimidazole ethanedioate(2:3); mp. 148.8° C (compound 120).

Example 28
55 A mixture of 5.3 parts of 4~[1-(1E-imidazol-1-yl)-2-methylpropyl]—1 ,2~benzenediamine, 2.2 parts of
fluoroacetamide and 80 parts of a hydrochioric acid solution 20% was stirred for 12 hours at room

temperature. After cooling, the mixture was poured into ice water and the whole was treated with ammonium
hydroxids. The product was extracted three times with 75 parts of trichloromethane. The combined extracts
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fractions were collected and the eluent was evaporated, yielding 1.8 parts
(58.2% of 5-[(3-chlorophenyl)- 32 EP 0 260 744 Bl (1

H-imdazol -1-yl)nmethyl]-1 H benz Me? . [err] (corrpound 93). In a
simlar manner there were al so prepared ER]
[err] [err] salt/ posi - rrp[err] base tion 94 H

H were dried, filteredland evaftréiedl. The resitiue was purifieHd. chiurfd lomatodradhy| @6 dilica gel
H using a mixture olHtrichlorolaéihene and mefhanol (95:5 by blivhel ad Bluent. Title ipriecieazihs Wergl
H collected and the eluent IWas evapdia@eric The reSidue was converteddnt® #® Athanetiiodte [self in]ethanol.
H The salt was fiitereld off ant &eystallized frof a mixture ofl2proFan8iie and ethaB@. The3prddubtowas]
H s filtered off and driéd, vieldinh dgeparts (20.3%) of 2-(ﬂuoromemg-,5<51-9B-imidgolf@)fq-methylpropyll-
H 1ﬂ-benzimidazole pthanediodtend d); mp. 1916° C (compound 021).8 100 cC- [err]

H

H

[

H base 5 - 73.5 36 101 4-[err]
Example 29 H base 5 111.4 102 H
err] . H bas 6 142.9 103 H
[err ]10 A solution of 2'99|-P hlorophergl)ﬂ H-mndaonﬁ et&yl]ﬂﬁ;benﬁnedumme. 1.85 parts
[err] of ethyl gjhanimidate pﬁochlor e and 40 parts stlrred hoqq; at room temperature.

i solutlon The whole

The solvent was pyaporated andgih a.rgsidue was 8 sso ina d
i . l Affp
}lel&ﬁe

il
c- [ err ] was alkalized wi r'ie rnonia e product was exiracted %
t her e arflltere and eva deﬁua: ue was u fied b c% :r I'S?‘IC
\K 15 F i@.zsﬂf“ ?t( of - it
dro aé’ X .
8 -imudazot- -yl)meth thyl-1 H-benznmudazole. mp. 1171 c

+ benzi psraﬁa.l | 2-me
6- (1Hi r@ glp,h-, net hyl ) -€t2-t hi enyl me”; - 1H"benzi m dazol e (conpound

109); and ) Qs,nﬁarrﬂaﬂ‘&kﬁa}“%@lm&)‘&h) 2- phenyl et hyl ] - 1H benzi m dazol e
(conpeund 110) Exanpl e 24 A mixture of 2.64 parts of 4-[(1
H i m dazol - 1-yl ) phenyl net hyl ] -1 , 2- benzenedj am ne, 50 parts of trimethox-

[err]

55 ymret hane and 1.2 parts of aC|d s stirred and refluxed for 8
hours. The reaction m xture wa apo, %zlcuo. The resi due was

di ssolved in dilute hydrochloricj aci J\'TI‘ tion was treated with
ammordsa and t he product was exaf&-l: Nchl or onet hane. The extract was

dried, filtered and evaporated. The residue was purified by colum
chromat ography over silica gel using a m xture of 33 EP 0 260 744 B1

L
30

o Llo R al &% salt/ mp(’C)‘

base

35

123|3-pyridinyl H CH, Hzo 131.2

124} 1H-imidazol-1-yl{H CH3 base 105.8

" w [125]|2-thienyr H cH, base 108.9
]

50

56
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. trichl oronet hane, nethanol and nethanol, saturated with ammonia, (90:5:5 by
vol une) as eluent. The pure fractions were collected and the el uent was
evaporated. The solid resi dugpwpsgovagiedd Wi th 2-propanone, yielding 1.8
parts (65% of 5-[(1 Himdazol-1 -yl)phenylnmethyl]-1 H benzim dazole; np.
[err] (conpound 111). In a simlar manner there were al so prepared:
5-[ ( 1-Eed4¥-dazphd. fedndi - b FB Yk el =B R 2+ -0 BZ-H-g -~ [err]
12).. 5-[( zol-1-yl)(2-thieny])nethyl]-1H bgnzi g dazol e;
6- (1HizMaldz@l-g) , 2¢dj met hyl - 1H benigbaiedazol e; np{l3
%g;@.) 5 m xture of 2.6 ol S Of 1
m’ azo'1 21-§¢/13) phenyl et hy3] - 1, 2- benzenefi am ne, 10 pait
t et r afhd? Pof4rt Hane, §.% parft sCB§ acetic acid pbrse. 5 parts gt

g@fekhane was sfigred jovgrpp8ak@nd at ropgadesnper at ure.f)4y lopr
at{®n? the residue wag treated w th anmohi um hydr oxi de{_Thelproduct

31 foycioraopyt i t h Hii chilor SRpt hane. The ex}P8®® was dried?f9 |t ered and

) S

evapopst ®du,The resi dyegwas jpucigi-ed., by col umm| s&seonat ogr aphyjiey silica
gel u 5:51 a%mi xture o %ri chl or__gég{ h&ne and ne %a&ﬁl (90:10 tédécg unme) as
el uent™ e pure fractlions ver & &hect ed and e el uent was {évapgr at ed.
JThe rpse iy vas furth¢ritpuriff i 8aCgcol urm chr pPret/@§eeqitly ovdaa4:dli ca gel
usi nghgs @ yture of trifghl orqmepbang, nethanol pad Aetbsiagl . Jaisrgted with

698 5: 5 by vqlume) |as el®iddt. The purp fractions2were co

ammony a | ect ed
and t]ra6 [FeHlgnt was 20| Bvapdr afz®sHijhe residue| WR HaPied In (88D yi el ding
1 parphafp2u8% of 5-[(lmHiri dazelc li -yl ) pheny| geddogh}; 2- metihaxyajl

%{r;g?ol e; np. [eér] (cogp&yaf%:&}S). ExaTgI“ee 26 22_5 ﬁ\asn;zture of

Baqazol - 1-yl nrethyl ) - [ler n]—cu3’3<:gl}£i di nyl ngbésd ) - 1, 2- benz@stdijani ne, 20
parts 1% i ri et hoxyet hétnﬁ, 2 Ipapt g gacetic ac|d,gnd 200 part 2?‘:8 met hanol

itfed for 2 hours at rjef lux t@&nderature. e reaction xt urle was
evapof4l . Met hanol 4ndl netjhadof7Celigt urat ed Wi PeS®IMONI &, 280 efided. The

m Xt ufjgz R@s evaporated.gThe jreqigueynas purifi egady col utm chixgpegjogr aphy
over giljca gel usingja m xtjure gf & A chl or onef hane, net hanolwzggd met hanol ,
sat ur BB wi t h ammoni 4, B(88:{10:22E85A0¥d| une) as|Bf¥ent. The p fHact i ons
;wraée ected and thq gl uerft WSH %por ated. Thenclesr2iugowasi2eaysyt al | i zed
from rts of 4-nmetjhyl - 2-jpen il_f)n. The pro as ) f and
dried a'gl ding 2.5 pgrts (41 X 155- H&Bt)d“"iz']]:h {i'ze‘;el(hoif

(1Hi fzol - 1-yl met hyfl §- 2- et myCaHo( 3- pyri di nyRntQastd) - 1H befiATriidazol e;
mp. [ g_‘gorrpound 136x. Fq | queng the sane pyg ye. Bduusiongs qgaui val ent
angunis bﬁ‘ﬁ

i he approprji ate art @ materials, jthere ®as al 80} pregared: 35
5-( 1H#8{Hazol - 1-yI metfh§l ) - 1 (B-hGy IrEghy | Pa8& benzi i dajzﬁpe, p.
[err] hagfgpound 117). {Bfanplje Zi{-éuMm xture of 4pdsarts of -
4-[1-[ 14 i m dazol - 1-yl}) - 2- h;élxgig%)/l } 1, 2-befhzenedi am ne an
met hy[\P8Fesr i s (oxy) t i Eet hane PP¥led for [B®®urs at ref
t enpehist -2, H he reactjian m t wHg was poured i hbasd 00 parts of watler and

t 1 e was evaporfaged t _hSEo)eR0k | he resi due}laas,ft aken up
i %?u J%r onet hane. 'ﬂ?\{é or n%cr:-XF&l;ﬁﬁer wa)segll'rl‘i g"*l |tered an \ggﬁzpor at ed.
The rg8Bpay was purifiled by ol ATk @M TPPRX-Sgiahps®ver silical g&l Jusing a

h
3t

m xt uh8afdy t ri chl or ongt hane -pej hanol (98: 21y (asyne) as ple4eqt . The
g’hons were cdl | ect and e el uent s eyapofated. [The rlesi due

n

ra
was cBAeEGHqi nto 45 |t He ethafdi oate salt in|18AACPOHk, 2- Hhiifaflone and
2-prohsepts. The salt viem fil erzg of f and crystial kcoow) f rom ajanaxeur e of

nmet ha d 2-propandl, Th pr_g filtefed And dri el di ng
}?’l’ i ﬁs%’)’? A ?hﬁg‘ﬁl*&py 21

: t5 (309 of 5-[|27(1H enzj m dazol e
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In a simlar manner there were al so prepared: 50
5-11-(1H i m dazol - 1-yl ) propyl ] - 1H benzi m dazol e di hydrochl oride; np. [err]
(conpound 119); and 5-[1-(1HEmMb@6xM4Bt Yyl ) pentyl]-1H benzi m dazol e

et hanedl oate(2:3); np. [err] (conpound 120). Exanple 28 55 A m xture of
5.3 parts of 4-J1-(1Himdazol-1-yl)-2-nethyl propyl]-1,2-benzenedi am ne,
2.2 p rt&of fluordacetam de 4nd 80 parts of a hydrochl oric facid
20% w58 g4 12 #ours 4fC JHgom tenperat u a. 12 t(emlﬂ(}ol | @5 .6jhe
rrixtuewrvas pouredljinto ice wéter and the whol ¢ s(_E tg eat ed th
hydr oxi dg. - The prodquct was extjracted three tll’ﬂ“S W t&h 75 parts of
trf chp8® hane. The cBnbi ned %ﬂﬁi@cﬂsﬂ@ﬂ oiq FPa®@ 260 744 Hl wer
filtehg evaporfat edgy The 1 ue was purifieds®y col um chysgn
over $iljca3gél usijng a rﬁxtur 8f trichl oronethane and net hjanol

vol umpl éFs“;;eI uent. |The Plge fréCl(Fﬁbs“o"\A@)éCg& d288®d and t hel el Te

evgpohabhsk. The reqi due S cqmweelieco-tdecli chmgl ie bal t- |
etﬁan L, | THe salt ’Bgnd crys i zed framzd

s filtered xt.ur ef of
2-propfAtith and et anolcnzfﬁeﬁs[ca sict was 5 f| PA%8d of f an d’rﬁgeg

LD 20N

y|6|d|r917pa|10 oo -
2-(fluoronethyl)-5-[1-(1Him dazol -1-yl)-2-nethyl propyl]- |I H benzi m dazol e

. et anedi @dinfar(rander thefiare 818 grdpafeg:onpound 121). Exanple 29 10 A sol ution
~0f 2188 ciftidky-8-(PEimitadof- ByimBivAl-DRGBYIT H-bénkiridaddiél@aipoudd 184); et hyl | - 1
, 2- bt nedhzéiyithyl-2-3lathplet-ghenys { H-Banbipldasitd (eompourdictss);, hydr ochl ori de and 40
par t $—(m-mnmdra-mnietma-n&thw1F(e-ch|dwylmethﬂ)-itehmamidazolaqubmpec)aandr e. The sol vent
was eso{a-pkbhuM@k&ﬂﬁ-bhwlmzmwmm:@waiobdd!mmum! 167 ut e hydrochloric acid
sodution. The whol e was al kali zed wi tth ammoni a and the product was
extrdxemple @ t h di chl oronet hane. The extract was dried, filtered and .
\exaporat ed. The residue was rified by colum chromat aph over silica
gel usi fgmixturg ot (F pets of H‘B‘@HP%P’GM!‘PWH@ 2 H?i’f?ﬁ!’"earéanﬁ! afblet¥hat ur at ed
Wi t h CYFPRYPRRpCRbgyimidaty ’%‘UP’WH@@"% @Fﬁ@h?ﬂ‘a"‘?hﬁas jpred firstyfor #Jygurs \gb pqom
o‘Fsl éE'{“?EF%G""( H‘é"%gi‘% t“°%a§ B‘Fa(?%’@" "Ed“‘?“f?“‘\’)-acuo

E éPesndue was pun twuce y ‘?d nc romatogfaphy over
3 Hiﬁf(” oy i

w%’mgjg; %;«g%i%;;s%g@ R e o

dried,

"\,, %Ot | -im|dazol Treéhy 1H—benzim 843° C[( |||nd 168) H
v a sl th H
[er | e similer Manner ol 1312 124 1+ dazol 1yl
-~ H [err] bass 105.8 40 125
2-t hi enyl H wlerr] gl base
10% 9 45 50 55 f [l 7 )

R-CH 5

L

&0
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EP 0 260 744 Bl

26 4-F-[err]

35 1 H [err]
- base 110.6 127 2.4-[err] H [err]
base 138. 4 128 FpPl 260744 B1 H [err]
base 129.3 129 3-[err] H [err]
base 111.1 130 [err] 4-pyri di nyl
base P t-—+3 et oPt UlJyl Em l“.'_r
base go R 77?0 132 [er ]thy LalH/ posi-['emg]('t:)
base 189.9 133 H n-[err]
2 HCl k1.8 134 csls basg [tion d-[err]
2 %/ 2] M4 8. 135 Cabs H Lorc]
2 12ljegrfd  115. 4136 [err]] sc g pase (5 -l peak
1/2 [err] 69. 9 137[aré‘J37 H 3-F-[err]
2 [ er f§70°| 4-CH;0-Cglly 4 CH3 t‘“ HI3 12L.Perr]
-bgse 71 {u CgHs aseH |5 4 2r3.2]
base H FdA-Jerr]
base | H H 3- F-[dFrr]
- base 1172 | c Hg CgHs baseH 5 4 B48r]
base X nyl -
‘bage 173 | Celly 144-ﬁﬂ3-c634 ¢ mt' H5 5bg'?‘err]
HO {1/ 2| [err] L 1/21.0 n-[err]
2[err 4/ Pelierr] - 4-F-C_H 2 Her.m0ls N-[ e54le
2. [er £5 147y 1 147 [err] 64 H 2 n-ferr]
2[errB¥/ PHlerr] 98|® 148 H 4-OCH,~C.H, 12 HCL.H.O15 4_[lc279.5
gase 76 | C H, 218. 25349[H ]2-£urany1' 2 HellH, 05 21V ] |
ase - ert _ | dy opy
base P77 |H 173 151 n][Hirjimidazol 3 HCl,, |5 ?é{’)ﬁ
base - 152 H 1-ylmethyl) H 3-[lerr]
base 193. 2 153} erdd _ : [ ern]
bae [78|Cels ®" 745 154 fESkL]ce“s ase 5 lslfknq-[err]
2 [eri@7® | Cely 164l GHISS n- [ eirgiy asq 5 [eynpa.4
1 YV 2Hay{du 174. Pegh 56 [err] dze 5 [eFnk3.q
2 [er 3 214]7 %0 157 [lerrd Hi 4-[erd]
2 er Bl | C g0 7 38 EP 0 240Hy4 B HClL )3 235.3
82 | 1-C H, H cH, HC1.H,0|3 214.8
83 |H c:--ce'ﬂn-cn2 ca3 ase ] 138.8
. 84 |H C.CGHII-CHZ CGHS ase 6 141.8
85 | H ce"s’c"z CSHS ase 6 130.6
86 | H ¢ 615 ~CH, CH, base 6 105.3
87 3-(:}.~-c61'l4 H H 2 HNO3 5 205.9
. «‘
b.-

In a similar manner there is also prepared: .

6-(1_l-_l_-imidazol-1-ylmathyl)-1 ,2~diphenyl-1t|_-benzimidazola {compound 188).

Example 3t

A mixture of 5.05 parts of 4-[1-(1§-imidazol-1-yl)ethy!]-1 2-benzenediamine, 8.45 parts of ethyl 3-
pyridinecarboximidate dihydrochloride, 4.27 parts of sodium acetate and 80 parts of absolute ethanol was
stirred first for 18 hours at room temperature and for 1 hour at reflux. The reaction mixture was evaporated.

There were added successively 50 parts of water and ammonium hydroxide. The product was filtered off,

washed with water and 2-propanol and crystallized from ethanol. The product was filtered off and dried,
yielding 5.1 parts (70%) of S5-[1-(1H-imidazol-1-yl)ethyi}-2-(3-pyridinyl)-1H-benzimidazole; mp. 253.7°C
{(compound 189). - -

In a similar manner there were also prepared:

&6

5-[(1H-imidazol-1-yl)phenyimethyi}-2-(3-pyridinyl)-1H-benzimidazole; mp. 133.1* C (compound 190);

5-(1Eimidazol-1 -ylmethyl)-z-(s-pyridinyl)-1ﬂ-benzirﬁidazole; mp. 212.9°* C (compound 191);
5-(1H-imidazol-1-yimethyl)-2-(3-pyridinyl)-1-(3-pyridinylmethyi)-1 tl_-benzimidazole; mp. 179.7°*C (compound

192);



158 [err] H [err] 11/2 [err]

125.6 1/2 J[err] 5 159 [err] . H 4-Terr]

base 160 i-[err] Eprgrdgo-,“m [err] ' base
232.1 161 [err] [err] 4-([err]-OCO-[err] base

- 10 162 [err] [err] 4-([err]-OCO-[err] 2 [err]

- 163 F-§tH-iinidazol-1-yi)(2-thjeayimiethyi]-2-(Srpytidinyl)-1H-benzimidazole; mp. 135.4° C (compourid183);

115.1 &m-fluorobhanﬂ)(‘ﬂ-l-midaml-i mlmﬂwﬂ-zﬁ&mdmm‘ﬁ-b;hmmdmbpammd 2316~ Qy@bm#m@l -6-(1
“H i mi d@#el - 1-yl nethyl ) - 2-met hyl -1 H benzi mi dazol e (conpound 164); 6-(1

H i mi Raldi-im mm&mmw &mndtwéiig:enzlmida;elnznmﬁtﬁaﬁ& {eoipe @9hd 165) ;
6- (fo{?ig&H@m enyl)(w inidaggl1)yDmethll: 2-{3-pyriinyip1-bangiridazaie; hp) -28P0 HenisPmpasad ol e
(conpo¥itl 166 an

5-1- (%ﬁé—?}é&t"ﬂ?&?@\" ﬂm“y']'%(arﬂ!{ hdtbonzimidazefesmp, P71 O Clearppyd d99b] e (conpound

167 - -1-3@@(!]— -(l}(- gyl \tH @ngm {e mp, 5.6° G (compound 198);

4- ()1H-‘iE aﬂx'mw@tf‘rlvﬂ)""‘ia@"‘b\@ﬂww a?'ﬂ}ﬂﬂﬁfﬂz"z'dszg"*pm 4345 Cofepppound |
"% hi d d 64. t f t
flrst "} -fﬂ Py e L e e AEen PR RGP 4 ORD fooBpE | 1

.The reaction mxture was cool ed, treated with nethanol, saturated with

ammnlexam d,evaporated. The residue was purified twi ce by colum
y over silica gel using first a mxture of trichl oronethane

?fﬁd met N3P Ql stfedCand Qodidh 6RO G )5.380aRs bt Hammaspuﬁﬁha&mkmy@hwsm&aﬂe and
et hanglso(pads &6 daMicVdidUidRe adiisd 86 Parky of | BpRinbdaABkiniABS WY 4 Gedihgahed and
the el wior wabcstirrsd/Bi® heUr£ 8t rooh @mbétatld 4Rd W alfowii toddtdnd 2aH webiena. Thé) etate,
yi el di mgturs waé epdpborated.(Thé résidue @és taken 3P in water and treated with activated charcoal. The whole
CY C ko pwa(Tiftbre® arfdlthb filtratel #EDinadb- Aiakng twitll lajnmbiti @ydeexide O @raeiuct Was filfeesdrdff and -
( conp opumnitled1tfySdolumh Rhramatbgraghp ovensiticagel using aenixtee ef tedhiboowptheqeeand chetabaRERP:14.0 50
. 5&.-37 by vdiime) aP §Qen¥ Fle Blre MeactionsRvere collected and the giwent yas evaporated. The rpsidue]|was
sal t/ dried in va506 for 24 fapur§ et $0° Chriglding 2.8 partsi (d0feof 50 H-ileidazol-1-yl)phenyimethyiiR-(2-
i - [ er r pyridinyl)-1H-benziligiezole; mp. 123.3C (compound 208)5. 6 170 4-[err] H
[er 5 121.9 10 171 H 3- pyridi nyl
[err] Example33 base 5 213 2 rrethyl 172 [err]

err
[ [ e]r r mixture 027 of N’-( ohexylmathylkﬁ-g %y I@Lym 2-benzenediamme. 1.85
J:arts of methyl uoroethanimidate, 40 parts of methan and of trifluoroacetic acid was

-~/ 3o stirred for 7 hours at room temperature. The reaction mixture was made alkaline with methanol, saturated
with- ammonia. The solvent was evaporated in vacuo and the residue was purified by column chromatog-
raphy over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure
fractions were collected and the eluent was evaporated in vacuo. The residue was dissolved in 11 paris of
2,2-oxybispropane. The crystallized product was filtered off and dried, yielding 1.9 parts (52.4%) of 1-

35 (cyclohexyimethyi)-6-(1H-imidazol-1-yimethyl)-2-(trifluoromethyl)-1H-benzimidazole; mp. 1654°C
(compound 202). - -

In a similar manner there were aiso prepared: :
5-[(1H-imidazol-1 -yl)(a-pyndsnyl)methyl]-2-(tr|ﬂuoromethyl)-1 H-benzimidazole; mp. 1249-1315°C
(compound 203); and

bm 6-(1H-imidazol-1-yimethyi)-1-{phenyimethyl)-2-(trifluoromethyl)-1 H-benzimldazole, mp. 120.7°C (compound
 204).

Example 34

45 A mixture of 5 parts of 4-(1H-imidazol-1-ylmethyl)-1,2-benzenediamine, 3 parts of 3-thiophenecarboxal-
dehyde and 50 parts of 2 hydrochloric acid solution 3 N was stirred for 38 hours at reflux temperature. After
cooling, the mixture was poured into 100 parts of crushed ice and ammonium hydroxide. The product was
extracted three times with 75 parts of trichioromethane. The combined exiracts were dried, filtered and
evaporated. The residue was purified by column chromatography. (HPLC) over silica gel using a mixture of

50 trichloromethane, methanol and ammonium hydroxide {90:10:0.1 by volums) as eluent. The pure fractions

were coliected and the eluent was evaporated. The residue was converted into the hydrochloride salt in 8

parts of 2-propanone and ethanol at 0°C. The salt was filtered off and crystallized from a mixture of

methanol and 2-propanone. The product was filtered off and dried, vieiding 0.8 parts (8.5%) of 5~(1H-
imidazol-1-ylmethyl)-z-(3-thienyl)-1ﬂ-benzimidazole dihydrochioride; mp.>300° C (dec.) (compound 205). ~

Example 35

A mixture of 7.4 parts of N-{2-amino-4-[1-(1 H-imidazol-1-yhethyilphenyilacetamide, 10 parts of acstic
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174 Jerr] H 4-F-[err] 2 HO .[err] 5

-194.6 175 H H - 4-Terr] 2 HO .[err]
.270.5 20 176 [err] EP 0 260 744 B1 2-furanyl 2

Cl .[err] 5 211.1 177 H H

(1H i m dazol- 3 HA 5 253.5 1-ylnmethyl) 25 178 [err]

H acid and 100 parts of adwfirechidric acid solution i) dwes stirred and Fsfluxed for 3.51@0rs.GThe Tékctioper r |
[er m]ixture was evaporatgde ¥ hye| residue was dissolyeds in 20 parts of @-propanol. The gradugt vg_@@rysl[a!@zeﬂ]
[ er Ia] room temperature. The mquqzt was filtered off andhdyisd, vielding 8.15paris (90.2%) ¢ifH1-A1 Hiuggazo[-er r]

H -yl)ethyl]-z-methyl-m- gim|dazole dihydrochloride; mp($36.2° C (compound 208). 235 3 182 | - [err]
He In a similar manner © also prepared: 2 Hd . [I r] 5 214.8 183 H
c-[ &t -|m|dazol-1-ylnleg|;l‘;9; yHH-benzumldazgagigydrochlor degmp. 257.4° C (pampoyn dl%)Z) ang
c- [é'r[} 1H-imldaon-yl)ergtm-benznmldazole dnhydrﬁ%éde. mp. 2248 C (oompouni 3@) 3 35 185 H
[er [err] base 6 130.6 186 H
. [er mp'e 36 [err] base 105. 3 187

31_0? - ge rﬁfl é& oro- 2! r}eﬁn p- ;njggz 1 ]13 paris o? 4-

| mem ?% § Parts of sogw

I

.IN

HBD2 b A2 20 et RO weh88) - 45

ﬁg'gs soﬁ% 1” twater %I f:lrochloric aci w:4:$ a:ggldﬁ?pr%?wl |“£I:hy| 3.
r 'c Hﬁ&@f -ﬁ%b%h

‘p’y m oA A8 Gy, i s prkpbee and 80
par tg1fimickBs-lyitiethysb bmmm%ﬁsuﬁ.a&d Mﬁ.ﬁw deoyr J(&n%wmﬁi ol room

tenperature and for our ar reflux. The reaction m xture was evapor at ed.
50 Exdiys 87 wer e added successively 50 parts of water and ammoni um
hadroxi de. The product was filtered off, washed with water and 2-propanol

and crust al ktinse d niixtwen et &N obarts Thoe p-ﬂmhjN-i[4-ma-$mﬂazblt1e;l-mdml)‘-z-mmnderﬂﬂ-l ed,
\iie|bdizagpnipthénapdnet and 8T Pérds ob fnetBarjollwerd added A gharksaif sddlium hydroxide and stirring was

- y| )oettinydd] firgt-16r310 minuidé raty ropm 1tempesaturs jand dhwen dre20 haurs taefiuk: téronerapiorirter1 89) . | n
as |mlhmtherrammmitdh@wes Meﬁzed wits aydroehiasid 80“5 §°'Uﬁ°" 2 N. The precipitated product

525] (wWepifikergdchify washed. sucqg thyl nserF r?ﬁb)spmmwmmge np.

[er 42 pagsmtd o&gg)-y-ﬂuorophenyl)-s-( H-imidazol-1-yimethyl)-1H-benzimidazol-1-o; mp. 82°C

5- ( 15emeRyd 23 - 1- yI net hyl ) - 2 pgmapyrl di ny) - 1H benzi i ni dazol e; mp. [err]

(co ?ﬁﬁcf'"!['gl anner therewer also .

Sy rV' G AN ARl W qugg g&aggﬂ E‘?gwgwm) - 1H- benzi ni
i g&i T s M

[( 4.%1.%933 hmr;hbkzu 1& tHletlichE DA s & dsidud bty diby; LH benzi m dazo

m 1 H-! i -1 2712°'C
. 5- [ <1 m dazol 1 yl ) 3-pyri di °rt1'§7|"’)'°r{"% r*ryFﬁn-Zim-d(a%o‘ p-;;lr |m I nyl) - 1I—f-c%"épr?gr|ldm dazol e;
dl@-l’(fﬂ-lm(dﬁﬁlmﬂpﬂd\eﬁﬂﬁbpylﬁ-phenymH-benznmidazol-1-o| mp. 208.2° C (compound 217); and
- [ (531 B 4Thi@z63 yahatty)) 2 bhbriy i HosbASrniddzol1 -1 VR, 2531 *Ccdnsboie 218)l Ny | ) - 1H-benzi mi dazo
le; nmp” [err] (corrpound 196) ;
5+ tmm(wﬂlHas m dazol - 1-yl ) net hyl ] - 2- (3- pyri di ny) - 1H benzi m dazol e; np. [err]
Gconpound 197) ;
A mixture of 4.9 parts of N-[4-[{(1H-imidazol-1-yl)phenyimethyl}-2-nitrophenyijacetamide, 12 parts of 2-
propanol, saturated with hydrogen chioride and 200 parts of methanol was hydrogenated at normal pressure
and at room temperature with 2 parts of platinium-on-charcoal catalyst 5%. After the calculated amount of
45 hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was
"~ dissolved in dichloromethane and water and then the solution was neutralized with an ammonium hydroxide
solution. The dichloromethane layer was separated, dried, filtered and evaporated. The residue was purified
by column chromatography over silica gel using a mixture of trichloromethane and methanol (85:15 by
volume) as eluent. The pure fractions were collected and the eluent was evaporated, yisiding 2.2 parts
s0 (40.6%) of 6~ [(1 H-imidazol-1 -yl)phenylmethyl]-2-methyl-1 H-benzimidazol-1-o! as a residus {(compound 219).
in a similar manner there were also prepared:
6-(1H-imidazol-1-yimethyl)-2-methyl-1H-benzimidazoi-1-ol; mp. 224.9* C (compound 220); and
5-(1H-imidazol-1 -ylmethyl)-a-methyl-1E—benzimidazold -ol dihydrochioride (compound 221).

85 Example 39

A mixture of 4.04 parts of 4-(1§-imidazol-1-ylmethyl)-_h_l_’-methyM .2-benzenediamine, 3.6 parts of 1,1
carbonyibis[1H-imidazole] and 80 parts of tetrahydrofuran was stired for about 100 hours at room
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5-[1-(1H i m dazol -1-yl)ethyl]-2-(4-pyridinyl)-1H benzi m dazole; np. [err]
(compound 198);

(E)-2-[2-(2-furanyl)ethenyl]-5gp(d 2d0i7ag@azol - 1- yl ) phenyl net hyl ] - 1H benzi m d
azole; nmp. [err] (compound 10 199); and

(E) -5-[(1Hi m dazol - 1-yl ) phenyl net hyl ] - 2- ( 2- phenyl et henyl ) - 1H benzi m dazol e
; tbraparjture.(The iymenh pre@iiBle. wab iiberer off, 9@shdd with wtrahydrofdran rdded angl putifieddwica | on of
5. 3 pa!wt eolugfn chropatbitaphyi ayerzsiica elyusing leechyinsres mpitire of tichinsemethans] imethanah apdy 50
parts weéthasolesstusatedowith ammoniad$RfibyvoRimeas: eluept; T'm:nurwfr fanp yrere ¢pliseted Aoe ni dat e
whi | e €uent wasceysporaiegl. Tim eolidirsidue wass cryataliizech ffom @rorapanph fihg PEaduGt wasfileead Ay at ur e
and st heashed vihgeronagol and 2 -Qrylisprapansy ansdried:yieling, 35 PErte (7%} ¢frSel1kiiguidazol-1-

evapor nethyi-trpethyl- &P%@'%‘ZP%\R‘ET?% "¢ ﬁ°’ﬂ%ﬂ“@‘fzz§hd treat ed WI t h activat ed

char Coﬁl in aﬁ‘{é"%ﬂﬁ’f"@'t Q{e_z(gga %b? n ‘%F;Zﬁ"’ q’]mpatg V\g?qo %’ %I ine with
Chr one iy mmpC ARESIR LM i a%g Mgt

“met Aand™ (90: 10 by vol une) as eI uent. The pure fractlons wer e col | ect ed and
t he el s evaporated. The residue was dried in vacuo for 24 hours at
[err], ng 2.8 parts (40% of 5-[(1 Himdazol -

-yl )phenw Miia8)0r 528 phrts of MAfIHI oL r-phénARBIRIA, ﬂ@e’n%ﬁamﬁme 2[365ahd ofl GaRAPOUNd
201)s  gisuifad,28BPaRs SPethandl, X b8 Darisdt p&a%mﬂ%kﬁid& find 11 parts of water was stirred for 3
et 1] - hdubsCet RAG MBI :&wlp)ua pokatibriYh 6056AS of vadél WEHD Biided toltherebiBRZend B/ indtire e,

"1 85 padst meurdiizedBiti Vil partg ofa D03 M dtoicapRid okt AfRF StmirgDthp pretipitatld pidRidtaael and -
2. 3 pafifefed Odff, twabtel WithO2-p@banbned @hdd difelS yididinG 14.3 parth {7011%Y o G[{18i-ikiazolb1oy)-

t enper pHenyidsthyTidi-teRznbitazoml-2:hioli ri. 260t (congeual228)l | ne wi t h nefhanol ,
satwsated with anmoni a. The sol vent was evaporated In vacuo and the residue
was puExamplediby col um chromat og- raphy over silica gel using a m xture of
t\g_,chl or onet hane and net hanol (95:5 by volune) as eluent. The pure

fracti ond mixue efofb detedf &ﬂd‘"‘!‘ﬁEZOH'ﬂ@ﬁhvihhgewé@b?@!'wzfﬂ'ﬁ'ob&éﬁ@aﬂq'ﬁéa

r esi dugediymshyeiidegisperaien §0% and Spaart%of ﬂf’“‘dz'“%hﬂfmmds paspipdfor ypin '&?%6415&1‘? i.zed
pr odﬂcﬂﬂm aF?'F‘t"e"l‘ 6&3 B¥S o (e °Y9F‘P'B!d)'° utipn & ﬁ&"ﬁ% 52°‘£I° C.jThe3g
(cycl o 1’#?%??"@8’2@9 Iy "°f“°t
H benz'# mme’t' dﬂﬂdmz%:%' F Here
vere afy I¥e drpr5-(1H-4 dspr:pa?e Th |)|:’Ir ucr:‘l-?a-s
ifere n in ydi 1 mi Iy -1-met

yl) 3 ‘%"! +Denzl RIS g

aé fe ryi oun '° H& J“m
6(1H— I-1 yl met hyl ) - 1(pheny|nethy|) 2- (trlfluoronethyl) 1H benzimd
azol e; —ﬂ‘p——f-err] (compound 204). Exanple 34 45 A mxture of 5 parts of

4- (1H-i mﬂaazé%héd]so\aium%éw&he lmlalopgglﬁaﬂfycﬂré}%@ Sterting FéHh 036 Blrts of sodium and 32
3-ths oamrwmmmére adiRb 84 patachi mardhz%n-ﬂ;am&nhyﬁmwmm&m&&&tﬁp latdri On 3
N was sirfirigii6ice Wb, 186 whél!iviis cbhcanfatddBind t2eBRIGHsAd! U8 Parts/ ¥t inithyBE2brie\ghre bdded.
M Xt Ur afskasappratidhCidlers Wer@ aliiéd sf)ﬁfeisﬁre@h? pérts B RN-ditighyRiochaRgE@nd & sollayicisisade.
The pr pehsads ioderdetitand I8 fparth df N, Neaimbihpitesnaniidel Thebwiple was siifred firstaibyi 10r oinabshatne.
The comomrtevpesstire amt henvjor 20 dinvtesiat 607 €.t Tap ewhction dhikure pes evapaistediind S0asitdiefe Was
pur i+ i weteiyyere addedte bé residue. dhe afpmlpwd wefiltersd |off cwashadl with wateryand. piifiedur e  of
5Q.+ r i Enfilsationreven silice gobyising gmbrture leramethane ang aethanal €253 §:by golgme) ab pluend| une)
as el udhr purafrectiongrwerg collegted;and thacslventwas| everomisda e residue nes rystalized e A7r at ed.
The r e SPYRIFRIORANS- 8%9@1’%&8? fitampd; vfteawéwecwm B pans {8877%) gf Frifrimidggol-1-

-pro é(m?ﬁ‘é')‘h theviehetyh1it-b W 421 1€ (Rampqund 228} ed of f and
cr ys‘fal éﬁ'"‘f?’é'ﬁf"?f S?t"[?Pe pr anol and 2-propanone. The product was
filtered off and dried, yielding 0.8 parts (8.5% of 5-(1H
imdazol -1-yl nmethyl)-2-(3-thien h) 1 H-berP,I m dazol e di hydrochl ori de;
np.>[err] (dec.) (conpound ZES)
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55 Exanple 35 A m xture of 7.4 parts of
N-[ 2-am no-4-[1-(1H i m dazol - 1-yl ) et hyl ] phenyl ] acet am de,
acetic 39 EP 0 260 744 81ER©i280344/B100
solution 4 N was stirred and refl uxed for
was evaporated. The residue was di ssol ved
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bhed 10| ng nut ésyaf 4r oom
X tenpefature} After coling, the
react P3h |t QsHty e waSHaButral i fed FrGgiqa hyBe8Rhl of i® acild®bhutioh 2 N. The
preci pis dtcad produrtew2d was i lctgred of f{ pagghed] sgiccedsryql v vvi!‘h wat er,
mé hy| benzefe and b, 23- oxybi spr oBahe and Hrled yleldind 4.2 parfs (91%
of 2-(4-TTuorophenyl)-6- (1H1mdazol -1-yl'methyl)-1H benzi m dazol -1-ol; np.
[err] (conpound 210). In a simlar manner there were al so prepared:
- 1H benzi m dazol - 1- ol nonohydr at e;

6- (1L 'eq@zol -1-yl et hyl ) - 2- phenyl
!L {) %@g!aﬁnpound 211); 30 6-(1Himdazol-1-ylmethyl)-2-(3-pyridinyl)-1
H-benziym.gaseQl 2k .ﬁ;‘ﬁ Ff tﬁ@g{ﬁ)%%ﬂ%ﬁ rlyhbhenyimethyl}-1H-benzimidazol-1-ol, 7
2- ( 4%&%%@9&&@9\4} 2N andi 24 awéu{sﬁ& L OB ZhifhgAcut O -
il th on, the residue was taken up in methylbenzene and the solvent was
6 [ 1m(a&d?htbdmm§@éesw apBitdtl/ twice)? TR RENe- 28 Pdrts Jof |N-dimethytfor-
etshamadide aided sdiulion of 0188 parRIof {chibreMmBhberenslidt i small amount of N,N-dimefthylformamide
2- ( Awhd avaedirbwinsl Ypon-chrhplétd ditioh,ficzing was- aohinaédigt 1 hdulHatyodn tempeatufal Afier Ol
I esi stareling @eatight ackoaid tgmperature, the solvent was evaporated. Water was added to the residus and
2- ( 4thé | psingt phras rexdraetel - ith -dichiokomethalmz The &xtradt)wa -dried, Hiltéred eqal/ Ednedbdatiads e M dazol -
1- ol gonpeniratp was purifiesicypeolumul cirdr@gtography over silica gel using a mixture of trichloromethane and
~ 40 methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The
'\’é-. residue was crystallized from 17.5 parts of 2-propanol. The product was filtered off, washed with 2,2-
i oxybispropane and 2-propanol and dried, yielding 2.1 parts (63.5%) of 2-(4-fluoropheny!)-6-[(1H-imidazol-1-
yhphenyimethyi]-1-{phenyimethoxy)-1H-benzimidazole; mp. 177.6° C (compound 241), -
In a similar manner there were also prepared:

parts
bl - 1-0l ;
1 parts

i h ﬁ ter ja
%r %WD}I The pr
(6199238 &ML 1H- i m
mp. | onpou
of 4- lr’6 rH(()- N 4- (
benze@@hgHhanani n

hydr ops stir
tggfrper?i?i rigaéﬁ’d t

bf sodi um

np.

1-o0l;

as a

45 2-(4-fluorophenyi)-8-[(1H-imidazol-1-yl)phenyimsethyi}-1-(2-propynyloxy)-1H-benzimidazole; mp. 1524°C
(compound 242); - -
2-{4-fluorophenyl)-6-[(1H-imidazol-1-yl)phenyimethyi]-1-(2-propenyloxy)-1H-benzimidazole; mp. 109.8°C
{(compound 243); - -
2-(4-fluorophenyl)-6-(1H-imidazol-1-yimethyl)-1-(phenylmethoxy)-1H-benzimidazole; mp. 1308°C

s0 (compound 244); and -
2-(4-ﬂuoropheny|)—6-(1_lj-imidaon-ylmethyl)-1-(2-pmpenyloxy)-1_l_i_—benzimidazole; mp. 97.2°C (compound
248).

In a similar manner there are also prepared:
6-(1H-imidazol-1-yimethyl)-2-phenyi-1-(2-thienyimethoxy)-1H-benzimidazole (compound 248);
8-(1H-imidazoi-1-yimethyi)-2-phenyi-1-(3-pyridinyimethoxy)-1H-benzimidazole (compound 247);
1~(cyclohexyimethoxy)-6-(1H-imidazol~1-yimethyl)-2-phenyi-1H-benzimidazole {compound 248);
8-(1H-imidazol-1-yimethyl)-2-phenyi-1-(3-phenyl-2-propenyloxy)-1H-benzimidazole (compound 249);
6—(1E-imidazol-1 ~yimethyl)-2-phenyi-1-(2-propynyloxy)-1 _lj-benzim'_ldazole {compound 250); and
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6-[1- (1H i m dazol - 1-yl)-2-met hyl propyl ] - 2-phenyl -1 H benzi m dazol -1-ol; np.
[err] (conpound 217); and '

5-(1H i m dazol - 1-yl net hyl ) - 2- mpoybomgenm m dazol -1-ol; np. [err]
(conpound 218). Exanple 38 A nmixture of 4.9 parts of

N-[4-[(1H i m dazol - 1-yl ) phenyl net hyl ] - 2- ni trophenyl ] acet am de, 12 parts of
2-  pr Gftthislidazal-ddylimetyipe-phenyitl-(rpytimidiyioxy)i Hoenziteidazolel (cROGoupdi 251y of net hanol was
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réo%o‘txﬁ*ﬂi Wi ga%%f‘ .
1, 3-di e‘a’as' ¥ % af pre en mgt hyl ] - 2H benzi mdazol 2-one; np.
[err] {GRam 1 yl)-z-phenyl-ﬂ-l-benzimtd o; mp 1129 c (compound 254); and
5-[(3- = aid28§nzi ni dazol - 2-
onegs NP éﬁﬁ%g 0 * IJMC (corrpound ?en%& MLb.L e 40 A mxt"ﬁ’?e of 5.28 parts of

4-[ (1He dagol - 1-yl ) phenyl net hyl ] - 1 2- benzened| am ne, 2.3 parts of carbon
dT?g"FT'I"d' rde, 80 parts of ethanol, 1.68 parts of potassium hydroxi de and
11 part s podngwedaps gasetus Bjdrdgbrechidriod wab Hubiigdsthralighraahikiuns of BIERFE b 3dihyAlotse I
evapor giH-imiiazok O)nmahyl}2H-bbnzivida2sl-2108¢ @ndi (RS (baito ot Iposplenil dtileridenat 901€. That ur e
Was <1 etautting iszigtibn \wab leveboi@te and 8000ars 00 icO Ivalet weretaddedatoith egitiust Awemmpdiune r
&-w r | avgroxitid eolybiom wispdddert dropwisedil allsalingavberdynon the @rpdurt fvas preciitatdd.\fhe [atter was
pr optileed off 4heifiliate was sej paidey wephed|with walar ard dripd ‘m'ﬂy%vie'smq o first fragfionpf 441 1- y| ) -
phenyl mwﬁ blarprSt tisnidgzqkd-yimetoyiy1h-hqrgimidazgle’ (cpmpqund 258)The AqupoUS filate {age
“Exanp| #oye) was salted out with potassium carbonate and extracted with dichloromethane The organic extract
n;p was dned filtered and evaporated. The residue was dried in vacuo, yielding a second fraction of 1.4 parts of
2-chioro-5-(1H-imidazol-1-yimethyl)-1H-benzimidazole (compound 256).
Total yield: 15.5 parts (98.4%) of 2-chloro-5-(1H-imidazol-1-yimethyl)-1H-benzimidazole (compound 256).
In a similar manner there was also prepared: -
2-chloro-5-(1 ﬂ-imidaon -yimethyl)-1-methyl-1 il_-benzimidazoie as a residue {compound 267).

Example 47

A mixture of 4.4 parts of 1H-imidazole and § parts of 2~chloro-5-(1 H-imidazol-1 -ylmethyl)-1H-ben-

. zimidazole was molten together for 1 hour at 140°C. The sticky mixture was taken up in a mixture of
s5 eothanol and potassium carbonate. The supematant liquid was decanted and evaporated to dry. The residue
was purified by column chromatography over silica gel using a mixture of trichioromethane, methano! and
ammonium hydroxide (80:10:0.1 by volume) as eluent. The pure fractions were collected and the eluent was
evaporated. The residue was taken up in 15 parts of water. The product was filtered off and crystallized
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A mxture of 4.5 parts of '

5-(1H i m dazol - 1-yl met hyl ) - 1- net hyl - 1H benzi m dazol -2-0l, 0.46 parts of a
sodi um hydri de dispersion S5Epoaso @ Burts of N, N-di net hyl f or mam de was
stirred for 30 mnutes at 50 *C. 25 After the addition of 2.53 parts of
(chl oronet hyl ) benzene, the solution was stirred for 2 hours at [err]. The
NN- éPrea fixiureo pinsapthene! my@lrvl vigetates iglsling 0 Baearty (1730 2-(Yriidesalil (ks di I ut ed
wi t finigpzeldryimagityii Hibenzindidpzele: Mpa3262)% € (ppetd #%h di chl or onet hane. The extract
—.was. dried, filtered and evaporated. The residue was crystallized froma

i x Exanpied8 7 parts of ethyl acetate and 44 parts of 2, 2'-oxybi spropane.

“The product s f il tere of f and l %{e 99"1') og ﬁl{enzoatglgd ?0/?:arts

5-(1&;!- i
of m de -r a{mn

(phﬁ V@%’B? -Ngo;“r gg? hosanpl e 42

| in w {e
-o°?§ﬁ9aéan fé J r-rrrrrﬂ P g
6"

gi%ﬁ% %rgé mﬁ?/‘{ ‘benzi mdazol 1-ol. After stirring
for 1 192?1%5 dfochh f of
- rret i ﬂm we'r‘e addeg A?%gr eva’%%fgct'?giﬂy thg‘?‘igh&g%ﬂ%é@d%ﬁgessr vel y
27 parts of i, N-di met hyl f or mani de and a sol ution of 2.84 parts of
Y@dmﬁw |n 9 parts of N, N-di et hyl formam de. The whole was stirred
rst—Tor—10 mnutes at roomtenperature and then for 30 mnutes at [err].
The r emsixueaofIZiggiatts 6f etiyb4-5q A Hanidz6icl -yptényidethyiF fiHsbeadimidékovaafibenzome sndadded t o
t he 30 eaitsdafex sodiind Hydeddesdtiored Nowasdithedd forat2 fidutst &t iraach eiperatum.sthedeantianh wat er
and mixure vascmbuteyt inta $0t pads ofdee vateeanddhd wioke vwae keidified with a suifusit asidssolufion 3 N to
t 20i @HI 5 Tneerbduoewasresitrastet fwitn @ mixtugot Friclio®mpthang @hd methangk Thd extrant wasTdried,pur e
f r adittéreshand \awaperated, The casiside waschutified by icelemn chipmatagtaaimorven siliga gef Heing axikgiee was
y§i tichiororagihane grd methanol @R 90:bysyRiuiel ameluentrThe pire frations,wese eqlipqtesand thef f and
dr i élpentyyas Iempﬂfgteér The sesidus “E88°"Y%°ddn*° the (hyqioghigride,sa in &Pmpm' The mixture
y| metap praporetedqin >@9d [P, in & TRiXiyrg | ob 2-p a“° 1:‘% 227) .
195 Jhe PWF‘P%Y‘ henlmotinily 60 744
salt/

N&-ben idazol-: -yl enzonc :i'g hoﬁde,hyd:@i%%b%)e(gz4—[: pound 1).
1t sotf ml%?vi@%z?_?{ acid drhydrochlor[dL (Iahoftlhydrate mp. [err]

45

B1 "
poSi g, r?(tfH '8”? "?5

mldaz -1~y yl]-1H-benzi

3 [ S 262), and

\%gpy%g Hf E‘(: E;Epwnd ¢ %emwt-rae%-u@-b%nzmwaz&ifmb%nzm 5acid dmyn%’tgtrgc}ddénnﬁrite PB; (1
[err base 6 117.6 232 [err]
[.er rExample 50 F-[err] base 6 122.9 233 [err]

I -[eTTi— 4- F-[err] base 6 146.6 15 234 H

[& 7] A mixture of 1.5 gerth of $f{TH-imidazol-1-yliphérimethylj-a-phdhyl-1H-benzifiSazfis-2Hwthahdt 114
[ er rdarts of potassium diéhrémdte5rid] 25 parts of abelit bid was stiredfor 45 minutBatJooks empétature.
[ er rWater was added to thp @tixtdre and the whole was madealkaline with coficentrated amBhdniaim Bdroxidd37 H
[ er rihe product was extracteld With| @mixdure of richlipamethane and metbanol (95:5 by ¥didind). The Sxtract [ er r |
[ er rqas dried, filtered and[ezapolated. The residue wab awified twice by ¢®lumn chrométi@aphy over silica
gel using a mixture of trichloromethane, methanol and methanol, saturated with ammonia (80:5:5 by volume)
s’ as oluent. The pure fractions were coliscted and the eluent was evaporated. The residue was crystaliized
from 63 parts of ethyl acetate. The preduct was filtered off and dried in vacuo at 100°* G during 17 hours,
yielding 0.8 parts (54%) of [5-{(1H-imidazol-1-yl)phenylmethyl}-1H-benzimidazol-2-yi] phenylmethanone;
mp. 223.3* C (compound 264). - -

Exampie 51

To a stirred and heated (60°C) solution of 8 parts of 5-(1H-imidazol-1-yimethyi)-1H-benzimidazole-2-
methanol, 4.7 parts of potassium carbonate and 100 parts of water were added portionwise 11.1 parts of
50 potassium permanganate. Upon completion, stirring was continued for 15 minutes at 60°C. The
"~ manganese(lV) oxide was filtered off over diatomaceous earth. After cooling, the filirate was treated with
glacial acetic acid to pH 6.5. The whole was evaporated to dry. The residue was taken up in a smaill amount
of water. The product was filtered off and dried for 24 hours, yielding 3.1 parts (31.8%) of 5-(1H-imidazol-1-
yimethyi)-1 H-benz:mrdazole-z-carboxyhc acid dihydrate (compound 265).
&5 In a similar manner there was also prepared:
5-[1-(1§-imidazol-1~yl)ethyl]~1I_-I_-benzimidazole-z-carboxylic acid as a residue (compound 266).

Example 52



39 i-[err] [err] 4-F-[err] . base 6

166. 4 25 240 Jerr] [err] [err] base

6 79. 4 Exanpl e 43 A m ¢pus genofaaB1/ parts of

2- (4-fluorophenyl)-6-[(1Him dazol -1-yl) phenyl net hyl ] - 1+ benzi m dazol - 1- ol ,
7 parts of a sodium hydroxide solution in water 1N and 20 parts of methanol
was st i rAeigtuleef 2.3 artsi ah 64 Eimiizol- byimethg)tiebentinidezole/Rf cadoxylic; agichandi80 martstdfie

resi dinisnylahloddelvas stirediter Asuisyal teluxtempsraiurel Thi eeastion eixiure was evapaigiest iatdad (t hi s
pr oceyieldiag 4% perta ot 3viistidimidaioki-yimethylAH, 13Hpywrinf be-g 4 bajbisbaninglagie-.13- of

N, N- didiowet Myehf were p@ed intaeadolidionaef(B-Eapasts of padivm wethexidedn A9 parts ¢ methanol. The

( chi owbiewesstireroter & heur jat rogm Jerareratuseyd e whalg wag\neyiralieqdwith118 PaRs9f destigaeid added
dr opwarseconegpiriedd Afy Bieccopeearatd was takes pp injarpdiyim veregenicargenster siutiop 1% and 5t r oom
terrpef*‘at'?jﬁ"?é'ct merﬂaeedawm ﬁ e o dighjoromethans,, and E’ E’Pbﬂ%?r’@ by Wé’"@leént was

wih F%M%%Egm@' %@f"ar}_ga 4 oo (- 8 gﬁﬁqr’%ed The
m xtu rg 5% %?76 A %ﬁf’?@@% 'mld e 'ygl's ueln?g '?'he
: e?thg o

= pure r :F??‘e' éﬁ uent was evaporated. The residue
was ¢ &gﬁgﬁ&p I  filtered
\0f f.q Héﬁ” \m—tﬁ id gm" E)tr-ﬁ)%r @Eﬁa;;rloe%n - prl')“r?a;r?g% & %H‘H% yielding 2.1
partsEg%a'ig}g) of 2- (4- fI uor ophenyl )-6-[ (1Hi m dazol - 1- vyl )phenyl methyl]-1
- ( phenytTettroxy) - 1H benzi m dazol e; np. [err] (conmpound 241). In a siml ar
nmanner tAGiRo6 g pahsel mdkHPR(1 Rhhidabbi-1-yimdiitil)y1HbehARGR -2 carboxyleibith 2.MpalRZ Ol -
-y ') plea ydarrit HysitotidelsolutionOr B s ¥tkrex i) 3 hddrdoat 20 TCrIAfErARd Riditiopof ethiamdl, tije wholeNPOU nd
242) ; was evaporated to dry at <60°*C. The residue was taken up in 2-propanone. The product was filtered off .
2- (4- fahdi driaip e 1ty hqur Gat [80 164 yielidioga 001 ptis y(B4.§%k) ofy o B1(1H-ilnidaddl- p-rybpmly’llrbxy) 1H
Benzi trbntinidazale-2-cauboxyliite herhihydoatanmo 2583 22 @pmpdand 269).| uor ophenyl ) - 6- (1
H i m dazok sitily |mapren (hele-wes glstherenaredet hoxy) - 1H benzi m dazol e; np. [err]
so ( caedipuprl -(Mmd&%ﬂl)ﬂhwmﬂwmm'@sﬂmmlw i2#5.8757(germppund 270).
-yl#et hyl ) - 1- (2- propenyl oxy) - 1H benzi m dazol e; np. [err] (corrpound 245). In
a si nigeee¥hner there are al so prepared '

AT "%dd ol %,SY' TSR o~ G B il M e i sl ©
& g ;,,zf::vmq,%ﬂ"muz* e e K20 dazol e

1- (cyglQ ' X3k e l"h AN zw&yﬂﬂ&ﬂigﬁs RO ﬂg(/T ’)'5'[21 H"H“d 1yhehenyimett jazol e
-+ ('conpoury 1mann rthere w prepared:
6- (1Hd, anuaa 1 o DY Sohainadbib W rsskiud (@RS 839y) - TH- benzi i da

zol g (co

6- ( 1Hg. mmmbe;debﬁesZ- phenyl - 1~ ( 2- pr opynyl oxy) - 1H benzi m dazol e
(conpound—250); and 42 EP 0 260 744 Bl
6- ( 1H- i nTrdaierbi-atdrygenie hbiyrlope BiogyhResssl inhlbitord -pPopérties 6 itiydompdyndsl bi-rmdii gyedhaz ol e
( conp e Meimatististed ifciha Mlbvinghdst procedured M xt ure of 2.7 parts of
- [@- (1Hi m dazol - 1-yl ) et hyl ] - 2- phenyl - 1H benzi mi dazol--1-ol, 0.2 parts of a
di urbxengele $5 BIGITESHISMICBOS®EBE TERT 56 parts of N, N-di net hyl f or mani de was
stirred for 30 mnutes at [err] After the addition of 0.5 parts of
-2- ( 2- et FRO RYAEPIONY oAy spacira cheumxyréeqﬁ%ag ) FoASy eV -4 SPRTIE viveh B 11
parts! ) 'B‘P’G?PQF%XM?E‘E?}E’%%’ forryla (\pish he\ gyl PeASD fisoginep iy isajateg, gybgeliyler [ o 1] .

The®N fﬁggtteq m 'ffﬂr le, piglet testes microsomes, adrenal cortex microsomes and bovine adrenal
i Piglet (s 21 days),testes were obtained by castration. The testes were decapsulated, minced in 0.15 M
KCl, washed and homogenized in 2 vol (of the original vol) of 0.25 M sucrose containing 20 mM KCI, 1 mM
EDTA and 20 mM Tris-buffer (pH 7.4). The homogenate was centrifuged at 1500 g for 10 min and the ceil-
so free supernatant at 10 000 g for 20 min. The pelleted mitochondrial fraction was removed and the
microsomal membranes were collected by centrifugation at 105000 g for 80 min. The pellet containing the
microsomal membranes was suspended in 0.1 M potassium phosphate buffer (pH 7.4) and stored at -80°C.
The cytochrome P-450 {(cyt. P-450) content was determined by measuring the reduced carbon monoxide
difference spectrum using 91cm™'mM™' as extinction coefficient. The absorbance increment bstween 450

§5 nm and 490 nm was used for the calculation of the cyt. P-450 content.
The interaction(s) of the compounds of formula (}) with the cyt. P-450 isozymes in the isolated membrane
fraction was examined by analyzing spectral changes of the cyt. P-450 induced by the compound. The
membranal fractions were diluted in 0.1 M potassium phosphate buffer, pH 7.4 to obtain a cyt. P-450
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mam de | ayer was evaporated. The residue was dissolved in a hydrochloric
acid solution 1 N. The whole 10 was washed with nethyl benzene and treated
wi th an ammoni um hydr oxi de SEHpug pgp7ad B pProduct was extracted with
met hyl benzene. The extract was dried, filtered and evaporated. The residue
was purified by colum chromatography over silica gel using a m xture of
t ri cédntenioah@t! menote/mi.the Ivasplrsivo was digitied etvedn the réferentasnd sempBudetis) A\baseine) as
el ueline. of Bheal fiaht ebsbrbense i wam ostailished.clndréagiog cohcenvetiond ef b gempounthef ferrwiladd at ed.
The diesolveris digeathyt suifoxider (BMSOhwese mdided i the serepie; eyvetto) whilg aqusbamotnts of BMSE |
acet yera addpgdo thg|referapes cuyetts.dihe gytoP-RSQisRzyRIeY wete reducpd with a dew 9’9‘!’%1"‘%3\1“ 3.3

aFr t glth ite. G% cyypttes were bubbled for 30 sec with CO and then tightly closed. Upon addition of the

ﬂ?-"? Mithipaiie, od saluratign wih §Q e W& GHWW?WW 3 ypicdl 8PRSYYT i dazol e

dl n| Y’ P'éabﬁ?g;';g gyak ) at % Hﬂ’°?3‘22 -850 is0zymes were coptacted pith gt 3

part §°"5’P"’!§’ I3{DeiBrion ation with, G0 jonly @ small, shsprplips ek 4 48 nm g 47

] par t gaso‘f ﬁ I"f‘B fﬂ‘eﬂﬁ“‘ ined JHierece; JPpFrUD Yas Jage Ia?ﬂ’?"ﬁ?f’%s
cﬁa.,s

olff a o t'Fa mwi a so ri on s 0 5 %wer ¢
gg;; I .@gﬁf ety d%gm}%f‘%@i W}“‘&%ﬁﬁg olewfgﬁg 'hg ceased.

oncewgrg dBtQ rﬁﬁoﬁn seo?‘?o%tﬁé’a) Or rram de

1 ay efanid@s evaporate T e resi was taken up 1n vvater and pr oduct
s extracted with nethyl benzene and a m xture of trichl ororret hane and

met hg@iple(S8OTEEFOBYERONEUR®)VO TEST conbi ned extracts were dried, filtered and
evaporated. The residue was purified by colum chromat ography over silica
gel usiMup atsnvetd adrainiShret rorally) laCisa RBInpaLAE as laCsoRfidnha@ sl a §UspenSioyh aubolEE) as
eIzmemhd:ﬂheOrmhwr fallowitg dnog ovvplaesbo Gidininitraticn, can biteinizing comentd relaesing herponat ed. The
I esi enalpgyeasasiniectsd ditlamasediarfyr apdnae briepdthetic wasddministensl iggrapefitcoilly Wb Houds atared of f,
Wwag hthd ol mtiministeation bf thertesthcompbundthey tatsawase decapitated. dhd 2he. bRl wasydollested spaneand
dr i eflenariney Blasms tegtosferne poncyntralions weye Meastregytstandagbragigfmmynological pracedures.

5 ( 1A-90% inbibitan_relaliyp i theyniacebp. valyprongs consid areriterion ) testpstesenenhikiteniz ol e;
dE%t!?"‘esl "r'P’%td§?’Wi"P%1PY R’&Pﬁhmﬁfﬁé" ERsq-walugs gina ﬁi{"é’ﬁhi’fé‘ﬂ’"m“"ds of

1 et ﬂmqﬂddes%rmmb | °Z°ﬁ9¥‘|’e'ﬁ’\2:7's§!"§5’er‘i‘2ﬁ gien 4 dhecpurnesp of [ o ]

(co lﬂ thereto but o ly to exdmplify the useful pharmacological properties of all the

5-(1 iﬁT°§?W§PHVFThf1nethoxy 2- phenyl - 1H benzi ni dazol e; np. [err]
\bg@npound 255) 35 Exanple 46 During 6 days gaseous hydrogen chloride was
bl ed through a m xture of 14.5 parts of 1, 3-di hydro-5-

[ (1H i m dazol -1-yl ) met hyl ] - 2H benzi m dazol - 2- one and 255 parts of
phosphoryl chloride at 90 C. The 40 resulting solution was evaporated and
300 parts of ice water were added to the residue. An ammoni um hydr oxi de
sgkution was added dropwi se till al kaline, whereupon the product was
precipitated. The latter was filtered off (the filtrate was set aside)
washed with water and dried in vacuo, yielding a first fraction of 14.1
parts of 2-chloro-5-(1H i m dazol-1-yl nmethyl)-1H benzi m dazol e (conpound
256). The aqueous filtrate (see above) was salted out with potassi um
carbonate and extracted with dichloromethane. The organic extract 45 was

+ed, filtered and evaporated. The resi due was drled in vacuo, yielding a
second fraction of 1.4 parts of
2-chl oro-5-(1H i m dazol - 1-yl net hyl ) - 1H benzi m dazol e (conpound 256). Tot al
‘yvield: 15.5 parts (98.4% of 2-chloro-5-(1 Hinidazol-1 -ylnmethyl)-1
H%enzi ni dazol e (conpound 256). In a sinilar manner there was al so
_prepared: 2-chloro-5-(1 Himdazol-1 -ylnethyl)-1 -nmethyl-1 H benzim-dazole
as a residue (conpound 257). 50 Exanple 47 A m xture of 4.4 parts of
1H i m dazole and 5 parts of 2-chloro-5-(1H i m dazol -1-yl et hyl)-1H ben-
ziggi dazole was nolten together for 1 hour at [err]. The sticky m xture was
taken up in a m xture of
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m xture of 1.5 parts of 5-[(1 Himdazol-1-yl)phenylnmethyl]-[err]-phenyl-1
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H benz
of wat
Upon d
mangar
_coolin
whol e
wat er .
parts
T acid g
. pgepar
~acid g
m xt ur

ed_off.

§R5§4

5- (1H
of thi

rgactifon m xtu

3, 9-bi
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9% of} [5-[(

hanong;

one. The progu was filtered of

of net pyl 5-§ i m dazol - 1-yl net
8azol e-p-carb@xPPate; nmp. [err]

s al so|prepapegi nethyl

d-dried- iR VacuQ-at--ferL

e was evaporated to dry,
Hazol - 17yl et hyl ) - 6H, 13H-p
whi ch were poured into a
D parts of methanol. The 5
Fe. Th&8-%hol e was neutral

bd to gry. The concentrate
i on 1&2 and the product w
P and %hanol (90: 10 by v
] and @v3porated. The resi
.over §iiica gel using a m
D by volune) as eluent. Th
was e®aporated. The resid

rol -1-yl)ethyl]-1H benzim
Exan%k 453" A sol ution of
1-yl mat.by?) - 1H benzi m daz

acetate. The product was

-G d-RG=d RO .S~ yialdi Ng 0. 8

H i mi dazol - 1-yl ) phgnyl net hyl ] - 1H benzi m dgzol - 2-yl ]
mp. 9f&rr] (conpound 264). 45 Exanple 51 To a

irred and

ieﬁ%%ng 4.3 parts of
ragiho[ 1, 2-a: 4, 5-a' ] bi
5ol ¢if§ on of 3.8 parts o
whol e was stirred for
sed*w th 10 parts of ac
was 4 aken up in a sod
0S racted with a mx
DI U . The conbi ned ex
Hue<e®s purified by col
xt yrg& of dichl oronet ha
b pur'e 10 fractions wel

and.dried, yielding O
hyl )-1 H

le &% crystallized frof

196err] spl utioo.df 8 parts of 5-(% Himdazol-1-ylnmethyl)f1
gg dazol - 2- t$ano|, 4.7 parts df p% gssi um car bonate gnd 100 parts
wer e ddednEb tionwise 11.1 parjts 0f'"so potassium pernanganate.
Wl etioh, stifrdng was continued {f or<2b8 mi nutes at [err]} The
ppe(1V) pxide yag filtered off ovdr dipagomaceous earth. ter
g, the fyltrate was treated with d¢lacral acetic acid to 5.5. The
W evappratedito dry. The residu St aken up in a snmalf anount of
141he proﬁuct wgsefiltered off and {drige for 24 hours, yielding 3.1
{31.8@6 pf 5-(1H-i m dazol -1- yl netjhyl)-1 H benzi m dazol e--car boxylic
ﬁ@drate (coand%d 265). 55 Inlja | ar manner there Wwas al so
Erf 5-[1 -(1 Heizn dazol - 1-yl) et hyl]] - 14¢..8enzi m dazol e- 2- cay boxyl i c
gfﬁ resi gue (c8n¥ound 266) . Exanplfe 52 44 EP 0 260 744{ Bl1 A
of 2.3 parts™ 0
491 dazol § 1-yl nBtHyl ) - 1H benzi m dazjol e«25car boxylic acid ahd 80 parts
yl chlpride stirred for 3 hours reflux tenperatufe. The

sbenzi m dazo
sodi um

|l hour at
btic acid

im hydr ogen
ure of
racts were
m

e and

e col |l ected

7 parts

co und 267).

0.7 parts of nethyl

In a sifp
Hazol e- 2- car boxyl at e; .

bl e- 2= car boxyl ate in 2.7

| ar manner
[err]

parts of a

ydr oxi gle sol l&tkgn 1 Nwas stirregl for_3 hours at [err]. } After the
of et hanol, "the whole 20 was evhporated to dry at <[errf]. The
was taken up 0.089%- propanone. The}product was filtered offf and dried
ur at ferr], gyhgl ding 0.7 parts §94.8% of sodium
§ 1-yl m%?igl )-1H
5 0.085 -
119 0.21 2.5
0.13 2.5
235 0.073 2.5




benzi m dazol e- 2- car boxyl ate hem hydrate; np. [err] (conpound 269). In a
simlar manner there was al so prepared: sodiumb5-[1-(1Him dazol-1

-yl )ethyl]-1H benzi m dazol e- 2-gmgo26xy448€; np. [err] (conpound 270). 25
Exanmple 54 A mi xture of 3.2 parts of _
"(+)-2-nmethyl -5-[[2-(nethyl thio)-1Himdazol -1 -yl]phenyl net hyl]-1H ben-

zi m dazgres—-O-typartsof-Rarey-Ti-gRket=catdystr=amrd=200 " parts ot~ et hanol
was stirfigs for |3 hourg gg reflux |30 tenperatyre. The reaction mkture was
filtereo ile ot over diatomacedqus earth, washed with boiling e}jhanol and
the filthe@e wad evapo®ad®¥, yielding 1.5 parfs® (52.0% of ( + )-5}[(1
H-i ¥ dazlgg- 1 yI)phenonrmvhyI]- 2-met hyl - 1H bgpgi m dazol e as a repi due
(conpound_.271). {In a snn# manngr there was ilrﬁso prepared: (-)-b-[(1

Hi m dazd®- 1- yl Yphenyl e yl']-2-mgt hyl - 1H ben? dazol e as a resifue

" (conmpounideé®72) . |35 C. BHARMACOLOG|{CAL EXAMPLES The useful androgehic
horm)ne %synt jesi s thhgi tory prioperties of the conpounds of fofrmula (I)
can'be défdnstrated int foll owijng test procedures. 40 Exanple p5: PIG
TESTI S MBEROSOWES TEST OR4% exanpl d, one may anatyze spectral chanpes in
- cytochr ogg, P-45¢ (cyt. oP 450) spegtrum whi ch @pa induced by interpctions of
conmpounds of fofnula (I) vmth t he yt P-450 isozynes in isolated
:Subgel | l-ar45- 83 aYal~ SNV - - YT eSt-e6~-6+bSONeS,
adrenal cortex m crosones and bow ne adrenal cortex mtochondria. Pi gl et
([err] 21 days) testes were obtained by castration. The testes were
decapsycanhgdiiontxampies i n 0. 15 M KC, washed and honogeni zed in 2 vol (of the
original vol) of 0.25 M sucrose containing 20 mM KCl, 1 nM EDTA and 20 nM
Tr i®- buf Therfolipwihy rmvidiationshexerpifyoiymiceh prarmasuticd cbmpdsitigsdn désadsb@@ fgmfsoitabBO i n
m t Hax sgstdnhic adidinistration tg apimairand Qurhancsubjeds D @Ccogdaficsrwitll Gherinstant investique TActiveed

1 oc lingradientd A 1) jag used dhoughaut theserpxaraplesitelatediio arcpmpaynd pfdformiie iher arnbarmaeauti-

col | ecelycdcepptable peiq addiigmsaltdherest. 105000 g for 60 nmin. The pellet containing

t he mcrosomal rrbranes was suspended in 0.1 M potassi um phosphate buffer
(pH’57 [err] The cytochronme P450 (cyt. P—450) content was

Sifﬁrgm gég 8\3”“ ?f?%‘ﬁﬂvpéarb"” i 'af‘i o e Sl e
450 gﬁ:r %%? g? ?éa% ified nd
N n t"‘n“’f cyt.

@ um t arin in

P- 450 % ,}[ %&? %ész QJM(I{Q?&?W yzi ng
spect r&.ﬁ@%ﬁ@ﬁ%@ Hm{;. @gjgg#a (E]'%ced e conp%un o ranal
fractions were |Iuted |n 0 1 M potassium phosphate buffer, pH 7.4 to

obt ai rexam@iy'bs : datFOLdfion EP O 260 744 Bl content of 0.1 nnol el i . The
susgeITsTom was —arvided—bet ween the reference and sanpl e cuvettes. A base-

line of egWhmethy Ghydralyserzbuiamd VRS pRsphcdtydiabenzodts Wore AfskdNad DA CE oy | ONS

of t heuaiapasn th Difof thidrsonuliod wele)disdvie@airsy €y o2, 3ckiliyaiokyplitasadiolc awd dsd thdb4fe) wer e

added 0@ ¢fltiee A.ITpé @tterusobtidnewasttoinBineiQuith| theowamining p@t of BhdSlormer solution and 12 |
1,2,3-propanetriol and 3 | of sorbito! 70% solution were added thereto. 40 g of.sodium saccharin were

‘40 dissolved in 0.5 | of water and 2 mi of raspberry and 2 ml of gooseberry sssence were added. The latter

s solution was combined with the former, water was added g.s. to a volume of 20 | providing an oral solution
comprising 20 mg of the active ingredient per teaspoonful (5 ml). The resulting solution was filled in suitable
containers.

45 Exampie 58 : CAPSULES

20 g of the A, 6 g sodium fauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal silicon dioxide, and
1.2 g magnesium stearate were vigorously stitred together. The resulting mixture was subsequently filled
into 1000 suitable hardened gelating capsules, comprising sach 20 mg of the active ingredient.
50
Example 60 : FILM-COATED TABLETS

Preparation of tablet core

565 A mixture of 100 g of the AL, 570 g lactose and 200 g starch was mixed well and thereafter humidified
with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone (Kollidon-K 80®) in about 200
ml of water. The wet powder mixture was sieved, dried and sieved again. Then there was added 100 g
microcrystalline cellulose (Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole was mixed
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- were added to the reference cuvette. The cyt. P-450 isozynes were reduced
wth a few grains of sodium5 dithionite. The cuvettes were bubbled for 30
sec with CO and then tight| yerbeeswas Bpon addition of the reductant,
dithionite, and saturation with CO the reduced cyt. P-450-CO conpl ex shows
a typical spectrumw th an absorption peak at 450 nm However, when the
cyt welbanggompraesey intotahiats: giving #1090 tabldtsygactncantaining 1@ g @f the agtive ingredient.| ) | prior to
reductlon and saturation with COonly a small absorption peak at 450 nm was

obs&O¥BY after bubbling with CO The thus obtained difference spectrum was
recorded 30 secondes 10 afte add t|o of the reduct ant The di fference
si)ect °'f%fcw “‘° W28 wei ghed
non- §§ '%cgf Iﬁh i) S fltted
d ) m d: éﬁ* ° %@ ké (5|0%)
ecr npl ex
- V\@rg g&s?o ay ROED %1% f"“yax y imc?f oun SO Fmul a (1)
are \wire chj:&m. th ob ?js @%FB&% 56: TESTOSTERONE | N_
VI Vi fe rats wereamnls ere ora conpound as a solution

. or @a@p@y,spﬁwﬂg_ggm@qwus 20  medi um One hour follow ng drug or
pl acebo—admmmrstTatTom a1 ut ei ni zi ng hornone rel easi ng hornone- anal ogue

vvas | N &g tathyl Phydrisenzehts ahd 0.23Chreby LRARRIHIRIOLE WoRSdisblvddTh Shodt 681 of
“nt ooy walte® R Infetion.TWO hours after the oral adm nistration of the test
CONAterB6bliig 0 abdik 50 I théte e APdddanihieistind @ of 1hutic Blid) 0@S \9apFopgiend diyrbicsild Ay
hepaf thada.l. Pl asma t est ost erone concentrati ons were neasured by standard
r adiThe solutiam ehsogpoled ko poro egienes. and\suppibnendtd withtwaten for injectton gae. 4dot tvolamp] acebo
val ing weslutino 96 # dhgrAd chenw!. Thresolution: vers isteriized byt filtetiors(UékRo Kl p.réhi)and Bleg in25
.act |8t9r"9>¢°mif"@r9r] val ues were determ ned by probit analysis. Said

-values of a number of conpounds of formula (1) are depicted in colum
(b) mpie, 63 SUPPOSITORESr esul ts in this table are not given for the purpose
of limting the invention thereto but onIy to exerrpllf}/?the usef ul

i lution of 3 3 Al U
?T??r %BI‘U ‘l’??aﬂ“% %Pgélé@ ot &Izl' "l"ﬁ!@m mt i gvﬁ:ﬁﬁ %mgew fo(r:;rtjl. a
p. 4oger mlxtura was mixed well w th %ﬁi d M gg r{nc[ugf P']
SUppOs es iging g of the active ingredient.

[ er F20RALe o 3%—-%;)‘20910?37130 2.5 10
- 0 0.5 < 2.5 111 0.3
\’?o c'ﬂ"é's 0.5 2.5 222

11 é 1. A chemical compound having the formufa2- © 113 0.1

35 N
n-&—@} (1),

a pharmaceutically acceptable acid addition, metal or amine substitution sait or a stereochemically
isomeric form thereof, whersin
R is hydrogen; C1~1oalkyl; Ca-7cycioalkyl; Ar' or Ar'-Cy —gaikyl;

45 R! is hydrogen; Ca~rcycloalkyl; Ar'; Ci~joalkyl; Ci—galiyl substituted with Ar' or Cz;-ycycioalkyl;
hydroxy; Ci-1oalkyloxy; Ci-¢alkyloxy substituted with Ar* or Ca—ycycioalkyl; Cs~salkenyloxy optionally
substituted with Ar2; C3-salkynyloxy optionally substituted with Ar2; or Ar'-oxy;

A is a bivalent radical having the formula

% ~cR%=N- (a) or
b 4
4
-C-NR" - (b)o

56
" wherein the carbon atom in the bivalent radical (a) or {b) is connected to -NR';
said A2 being hydrogen; halogen; C; -+ alky! substituted with up to 4 halogen atoms; C;-7cycloalkyl;
Ar'; quinolinyl; indolinyl; C1~10alkyl; Ci~calkyl substituted with Ar', Ca-zcycioalkyl, quinolinyl, indolinyl
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10

25

125 0.2

0.2 127 0. 1 ”, 'q
25 93 0.2 ﬂ ﬂmz
2 % 2 ameces 0y
- 130 ' 0.2 - 101
- 190 0.1 10 229
wellzing compesses! inlg tablptsqgiving 101000 Bbigly.Redpepntaiging 10 mg of the active iggradient g
0. 2 133 0.3 , <2.5 136
173 0.2 <2 510 189
% go 2 lution of 10 g methyl llglose (N?ethoce}éol HG®) in 75 mi of denatﬂra;oadfﬁh ol there was
aﬁ onngdethyIceyosg( ooelzacpsa)m150m ichloromeéthana. Then there were
7 of dichloromethane an &997 l 10 g of | yethylene glyool was molten and
s in 75 mt of dichloromethane The la as added to the then there were
%} g of magnesium octadecancate, 5 g of polyvinylpyrroﬁdone and g; trated colour
spension (Opaspray K-1-21098) e whole was homogenated.

Fhe_abh i cores were coated with Qwe?thus obtained mixture in a coating apparatlﬁ2 g 231

Example 61 : INJECTABLE SOLUTlON

1.8 g methyl 4-hydroxybenzoate and 0.2 g propy! 4-hydroxybenzoate were dissolved in about 0.5 | of
boiling water for injection.
Aftercooling to about 50° C there were added while stirring 4 g Iacﬁc acid, 0 .05 g propylene glycol and 4 g
of the All..
The soiution was cooled to room temperature and supplemented with water for injection g.s. ad 1 | volume,
giving a solution of 4 mg A.l per ml. The solution was sterilized by filtration (U.S.P. XVIl p. 811) and filled in,
sterile containers. '

Exampie 62 : SUPPOSITORIES

3 g Al. was dissolved in a solution of 3 g 2,3-dihydroxybutanedioic acid in 26 m! polyethylene glycol
400. 12 g Surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 g were moiten together. The
latter mixture was mixed well with the former solution. The thus obtained mixture was poured into moulds at
a temperature of 37~38° C to form 100 suppositories each containing 30 mg of the active ingredient.

Claims

1. A chemical compound having the formula

I N

a pharmaceutically acceptable acid addition, metal or amine substitution salt or a stereochemically
isomeric form thereof, wherein

R is hydrogen; Ci-yoalkyl; Ca~rcycloalkyl; Ar' or Ar'-Cy—calkyl;

R! is hydrogen; Cs—zcycloalkyl; Ar'; Ci-1oalkyl; Ci-galkyl substituted with Ar' or Ca-7ycycloalky;
hydroxy; Ci-1oalkyloxy; Ci-~salkyloxy substituted with Ar' or C3-7cycloalkyl; Cs—¢ alkenyloxy optionally
substituted with Ar?; Cs-salkynyloxy optionatly substituted with Ar2; or Ar*-oxy;

A is a bivalent radical having the formula

-cnzan- {a) or
i} 3

-C-NR" ~ ‘b)o

wherein the carbon atom in the bivalent radical {(a) or (b) is connected to -NR?;
said R? being hydrogen; halogen; C1~+alky! substituted with up to 4 halogen atoms; Cz~7cycloalkyl;
Art; quinolinyl; indolinyl; C1-joalkyl; Ci-calkyl substituted with Ar', Cs-7cycloalkyl, quinolinyl, indoliny!
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6 0.11 28 0. 55 2.5 39

0.11 - 179 0. 14 : II
-5 0. 077 EP 0 260 744 B1 - 39 I I“l“cl “IIILI |||El||i[§|| ll

-0 _ 0. 095 -

<2.5 46 5 0. 085 - 119

0.21 or hydroxy; Ci-1oalkyloxy; Ce-s&lkyitily substituted with Ar' or C{QyclGioalkyl; Cs-salkenyl optionally
2.5 50 SubStituted with Ar'; Arz-oxy:0C & &lRyloxycarbonyl; carboxyl; Ci-salkyicarBorlyl; AB-céBonyl ofEA-0 260
744 Bl 182(CHOH)~; 0. 48 2.5 160

0. 384 said X being O or S; 2.5 5 - 34 0.17

2.5 78 said R® being hydrOge2C1 —s alkyl or Ar2-Cy —galkyl; <2.5 264

0. 13 Ar' is phenyl, substituted phenyl, pyridifyl, amindpyfidinyl, imidazolyl, thienyl, hal@gehthienyi,

- 36 furanyl, halogenfurapyiop thiazolyl; - 102

0.43 Ar? is phenyl or substituted phenyk:2 5 15 D) Conpositi on Exanpl es 20 The
fol | owi ng foimfy 409 Arsald subsfiiuted phanylbeing| Phamvh pybsiteted withal. ?c@f:%ﬂ@meatﬁwm

d 1 indepgpdently selegted fiom haloged, Jwdrrye riffunreratiyt Carspiisf §rosalifiPrYRFYaBH @™Mman
sggjagct gn: Ronoe 8Ny diGrre lkxRprpine: f'%pi"f”ﬁg’tyh%fmf' AL Pics yloxyepbenyly o ngr edl ent "

S us dt rou hout these ex ml es relates t ? rs'pc; rrula
N E meolad o A B pivalent st ‘t a)-
|(EX )a ngj’ o 5F7)§ % E o(a 10 %? A‘ﬁ;ﬂ’f&' ﬁ roxym:r
ol yet Iene g ;'g and

if‘tﬁ'sfdroxyrboﬁ iy £ @3 iy LABRCLYS
er cool | vtémﬁ@d
t he mxturgaé/ivg%cbs:tl rrg,rd 1y ‘?hen there vvas adde g sol utlon of 1750 g of

sodi Um ACKRAGhiE compouri Locor&m@w:;.m CwhbRinhe FMinid2oMtirhdinyP bibty i€ linbiRécS

ver e gddedoreitherl the’$ ordedsdeion df éWenziidlazBi kit Y FnRiRRerd loY Gakyl G A; RS @ hgdrdgunU e

of 50 |, pcayaeh BoARe -pdigl; asli FHs Aydkdgbn; AR of MiRaIbgenmBEBy!;16) -mwpé‘ubéumwndw Arrper

m Afhe r equiolinynér isdolinyl; COR0an@s Af:iG: Lablyloxytop ABdarball. € cont ai ners. Exanpl e 58:

ORAL SCLUTION 35 9 g of methyl 4-hydroxybenzoate and 1 g of propyl

4- hydr 04y b & rehereicat covapoendizcsgrdihy wcklsim 34vhbreinf R Is0%1-ialigl or Ar%; R! is hydrogen; and R? is
hydrogen, G —galkyl or Ar'.

5. A chemical compound according to claim 1 whersein the compound is 5-[(3-chlorophenyl)(1E-imidazok
1-ylimethyil-1 ﬂ-benzimidazole or 5-{(1 _Ij-imidazol-1-yI)phenylmethyl]-z-methyl-1ﬂ-benzin_\idazole.

% 30 6. A pharmaceutical composition comprising a suitable pharmaceutical carrier and as active ingredient a
therapeutically effective amount of a compound as claimed in any one of claims 1 to 5.

7. A pharmaceutical composition capable of inhibiting or lowering androgen formation comprising a

suitable pharmaceutical carrier and as active ingredient an effective amount of a compound as claimed
35 in any one of claims 1 to 5.

8. A method of preparing a pharmaceutical composition, characterized in that a therapeutically effective
amount of a compound as defined in any of claims 1 to 5 is inlimately mixed with suitable
pharmaceutical carriers.

Al 0 A compound as claimed in any one of claims 1 to 5 for use as a medicine.

10. A compound as claimed in any one of clalms 1 to 5 for use as a medicine capable of inhibiting or
lowering androgen formation.

11. A process for preparing a chemical compound as claimed in any one of claims 1 to 5, characterized by
a) N-alkylating a 1H-imidazole of formula

&0 _ ll j (1II)
- v N .
H

55 an alkali metal sait form or a triC1 — alkyl silyl derivative thereof, with a benzimidazole of formuia
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_humidified with a SO|UtI0n°5f 5

6}: INUECTABLE SOLUTION 1. 8 g

- ppwder m xture was sieved, dri

purified water. In 3 1 of this solution were dissolved first T0 gof—

2, 3-di hydr oxybut anedi oi ¢ acid and thereafter 20 g of ter

sol ution was conbi ned with tepeg geomgBINg part of the ﬂM’L&i@”ﬁﬁ'and 12
| 1,2,3-propanetriol and 3 | of sorbitol 70% sol uti on*we¢e :
40 ¢ of sodi um saccharin were 40 dissolved in 0.5 1 of water and 2 m of
raspberry and 2 m of gooseberry ggsence were added. The latter solution
‘was conbined with the fornmer, watet was added q s. to a volume of 20 |

provi ding an oral solution CADN ‘nﬁ 20 nmg of %h%lactive i ngredi ent per
t easpoonful (5 m). Théwgg%uii'} ofution was ¥ ed in suitable
CRPSH

contai ners. 45 Exanple - Sl g of the A l., 6 g sodium |l auryl
sulfate 56 g starch, 56 g | actose, O. 8 g colloidal silicon dioxide, and
n1stearate re Vi gor ou stirred together. The resulting
m xt ur e EJ‘N '%%Igr 8 ai "IVEIEE har dened gel ati ng
capsuleg %3“%3 of the active ingredient. 50 Exanple 60:
Ff LM COATED TABLETS Preparatlon of tgblet core 55 A m xture of 100 g of
the A'l., 570 g lactose and 200 g s®arch was m xed well and thereafter

S

|un1dodec% sulfate and 10 g

[e in 4BBUt 200 M of water. The wet

nd s;eved again. Then there was added 100
m crocrystalline cellulose (AM ¢ err]) and 15 g hydrogenated vegetabl e

oil (Sterotex [err]). The whole was m xed 49 EP 0 260 744 Bl1 well and

conpr essanl 1j11dafbohyidis-R HImid@zbiv] il G rbbbtibHINert MBI, SsaidaradthionCsrodedding Mo Ng Of

t he act iinsandes gia aslin@RbediateaR formiga 5 To a solution of 10 g nethyl cellul ose

(ebkt hocel 60 HJerr]) in 75 m of denaturated ethanol there was added a

solution of 5 g of ethylgfgLiwlose (Ethocel 22 cps [err]) in 150 m of
@

pol yvi nyl pyrrolidone (Kolg. bg

\di.chl oronet hane. Then thgre re added 75 m of dichloronethane and 2.5 n
1,2, 3-propane-triol. 10 pol yet hyl ene gl ycol was nolten and di ssol ved
in 75 m of dichloronethand. The latter solution was added to the forner
#hd then there were added £28 g of m@gnesi um octadecanoate, 5 g of

pol yvi nyl pyrrolidone and 3 n1 of cdncentrated gojour 10 suspension
(Opaspray K-1-2109[err]) a mas honogenat ed. The tabl et cores
were coated with the thus nlx ure in a coating apparatus. Exanple
4-"hydr oxybenzoate and 0.2 g propyl

- hydr oxybenzoat e were dlssolved in about 0.5 1 of boiling water for

inj ecti I ; & ing 4 g
acti c. g 00 Fholita el *’y'%o o A7 QIR AR P Bl 100
cooled %pm&gggggggg@&ghﬂhﬁeengmﬁupplenented wth water for injection g.s.

ag 1 vol unme, 20 giving a solution of 4 ng A'l. per m. The solution was

sterlllzed by filtration (U S.P. XVII p. 811) and filled in sterile
contai ners. Exanple 62: | TORI ES 25 3 g Al. was dissolved in a
solution of 3 g 2,3-dih rqﬁbbutaned|0|c acid in 25 m polyethyl ene gl ycol

Rt
© @ . VD)

with a carboxylic acid of formula

0
2 it
R -C-OH (VII)

50
or a functional derivative thereof in a reaction-inert solvent, thus preparing a compound of formula

g



400. 12 g Surfactant (SPAN err]) and triglycerides (\Mtepsel—555(¢€err]) q
s. ad 300 g were nolten together. The latter m xture was m xe wth
the former solution. The thus gply260wad B1 xt ure was gﬂ“mm‘ﬂm’ﬁ“@“@ﬁs at a
tenperature of 37-[err] to form 100 suppositories e ng of

the active ingredient. o Cains 1. A chem cal conpodndchaving the formul a
[ ERR] a pharnaceuti cal #cept abl e-acid addition, netal or am ne
substitution salt or ahstg?eocheni ay isomeric formthereof, wherein Ris
hydrogen; [err]al kyl; cycloal kyl; [err] or [err]alkyl; 45

[err] is hydrogen; [err]bycloa N &t [err]al iydays[err]al ky
sulfstituted with [err] of [® ycl dal kyl ; hydroxy; [err]al kyl oxy;
[err]al kyl oxy substitute® w NLIFe Bor [err]cycloal kyl ; [err]al kenyl oxy
optionally substituted with [err]; [err]al kynyl oxy optionally substituted
with [err]; or [err]-oxy:. Ais.a bivalent radical having the fornmula [ERR]
561Wnerei h’ P "E{:%{'%%Wz%%%iﬁﬁ"f‘%&t'%@aﬁi valent radical (a) or (b) is connected
toferr]; said [err] being hydrogen; halogen; [err]al kyl substituted with
up to 4 hal ogen atons; [e | oal kyl; [err]; quinolinyl; indolinyl;
[err]al kyl; [err]al kyl suldgtiJuted with [err], [err]cycloal kyl, quinolinyl,
i ndol i nyl 50 EP 0 260 744 B NHRNT® conpressed into tablets, giving
10,900 tablets, each contai GHA$ ng of the acti(ve)ingredient. Coating 5
To a solution of 10 g nethag c g (Met hocel 60 Herr]) In 75 m of
denaturated ethanol there s added a solution of 5 g of ethyl cellul ose
(Ethocel 22 cps [err]) in 150 m of dichlor.onmethane. Then there were added
75 m of ditslsl adebyatdhmauland 2.5 m 1, 2, 3-propane-triol. 10 g of
polayet hyl ene gl ycol was nolten and dissolved in 75 ml of -di chl oronet hane.
The latter solution was added to@ he fornmer and then there were added 2.5 g
®f magnesi um oct adecanoat e, S'ﬁFigh polyvinyugﬁgfolidone and 30 m of
concentrated colour 10 suspension (QOpaspray K-1-2109[err]) and the whol e
was honogenated. The tablet cores were coated with the thus obtained
mfure i " 80 gdsiion ng;%gaﬁeqtvafg.wm otel hgdrogen \qyifiterTin g rpaction ipgrrsepprty sald 1 g g
met hyl 4- K§Agt9g it Jomg ngtappes vig an,intepadiale of PARYA v henzoat ¢ were di ssol ved
in about 0.5 1 of boiling water for injection. Aftercooling to about [err]
there were added while stiﬂfrﬁ 4 g lactic acid, 0.05 g propyl ene glycol
\apd 4 g of the Al.. The s8 ujt on was cooled to roomtenperature and

suﬁ%lenented wth water for nj-al'ouqun? ad 1 | volune, 20 giving a

solution of 4 ng A l. per m cu¥pe -Iut*gp was steg&iized by filtration
(U.S.P. XVIl p. 811) and filked ND-SNHRT [ € cont ai n&r's. Exanpl e 62:
SUPPCSI TORI ES 25 3 g Al” was dissolved in a solution of 3 g

2, 3gdi hydr oxybut anedioic acid In 25 m pol yet hyl ene gl ycol

which may in situ, or if desired, after isolating and further purifying it be cyclized to yield the desired
compounds of formuia {I-a); '
) reductively cyclizing an intermediate of formula

H N=CH-R (X1)
cH
4 é No,

) | iﬂ ‘@N_“;R (1-a-1)

and, if desired, N-alkylating (I-a-1) with a reagent
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400. 12 g Surfactant (SPAN err]) and triglycerides (Wtepsol 555 [err])
g.s. ad 300 g were nolten together. The latter mxtwv%qth
the fornmer solution. The thusgplptsgpoas i Xt ure was poured i nto nou
tenperature of 37~[err] to form 100 suppositories ea
the active ingredient. 30 Cains 1. A chem cal corrpotﬂmmmmm“mlmi rruI a
[ ERR] a pharnaceutically acceptable acid addition, netral coriam neg
substit utWati*sal @Mor a stereochemically isomeric formthereof, vvherel n Ris
_hydrogen; [err]al kyl; [err]cycloalkyl; [err] or [err]alkyl; [err] IS
hydr ogen; wt[eeq"rwwsya# & (eactivg leavirg: gm[ue-rthqsmwng a[cempdupd Rf;nms'e bstituted with
[efr] or [err]cycloal kyl; hydroxy; [err]alkyloxy; [err]alkyloxy substituted
with [err] or [err]cy hkyl; [err]al kenyl oxy optionally substituted with
[err]; [err]al kynyl oxytof ionallylérJ‘BS’cltuted with [err]; or [err]-oxy; A
is a bivalent radical ng the formla [ ERR| ererg the carbon atomin
the bivalent radical (a)tor fected to ’]z said [err] being
hyd’rogen; hal ogen; [err]% stituted with up to 4 hal ogen atons;
[err]cycloal kyl; [err]; gq’ui n yl; Mndol | nyl; [err]al kyl; [err]alkyl
substituted with [err], [err]cycloal kyl. quinolinyl. indolinyl 50 EP O
260 744 b% ol r% Ydia &rir]nﬁllakyl oxy; [err]al kyloxy substituted with [err]
4 errjcyc oa err enyl optionally substituted with [err];
[~ejrr] oxYy,; [err]aI kyI oxycar bonyl ; carboxyl; [err]al kyl carbonyl ;
[err]-carbonyl or [err]- - saideeing Oor S; 5 said [err]
bei ng hydrogen, [err] al IJor [err] alkyl; [err] is phenyl, substituted
phenyl, pyridinyl, am nopyri dimylnoj m dazol yl, thienyl, hal ogenthienyl,

fueanyl , hal ogenfuranyl oicytdd ol yi; [err] is phkgry) or substituted
phenyl; in [err] and [err%Q SR LERft ed phenyl being phenyl substituted
with 1, 2 or 3 substituenf’s each 10 i ndependently sel ected from

hal ogen, hydroxy, trifluoronmethyl, [err]al kyl, [err]al kyl oxy, cyano, an no,
nmono- andweieh(ip siwmay| beypreparad bioN-alyisting an intemingiate| of fofrailary| and

[ e ] al kyl oxycarbonyl. 2. A chem cal conpound according to claim1l wherein
Ais a bivalent radical of forgula (a); [err] is hydrogen; [err]

cycloal kyl; [err]; [err]al kylgl [err]al kyl substituted with [err] or
[err]cycl oal kyl; hydroxy o MI)err] al kyl oxy; and [err].is hydrogen;
baLoogen; [err]al kyl substi tut e\ 3p to 4 haf n atons;

[EFr]cycloal kyl; [err]; qu¥ @J lndollnyl err]al kyl; [err]alkyl
substituted with [err], qui noI i Br indolinyl; [err]alkyl oxy;

[err]al kenyl substituted with [err]; or [err]- carbonyl 3. A chemi cal

d t
e, s i L W b Lt ], 3

R is hydrogen; [err]alkyl or [err]; [err] is hydrogen [err]al kyl -or
[err]al kyl; and [err] is hydrogen d| or tri-hal ogennethyl; [err]alkyl
substituted with [err], |nyI opg i ndolinyl; [err]alkyl; [err];
[err]al kyl oxy or [err]-c uo |
0 R (I-b-1)
C ) @_T
R .
% and, if desired, g-alkylating {I-b-1) with a reagent
W-R'T (v
- wherein W represents a reactive lsaving group, thus preparing a compound of formula
50

-b-

W)

u {I-b~2):
R
° c:m@ﬁj‘
R
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4. A chem cal compound according to claim3 wherein Ris [err]al kyl or
[err]; [err] is hydrogen; and R2 Is 25 hydrogen, [err]alkyl or [err].
5. A chem cal conpound accordi ngp poest4i @1 1 Wherein the conpound is

5-1(3-chl orophenyl ) (1Hi m dazol- 1 -yl)nmethyl]-1H benzim
H-i mi dazol - 1- yI ) phenyl net hyl ] - 2-met hyl - 1 H- benzi mi dazol e. mnmmmlffﬂ’g,ﬁm
phar maceut ig: eduativatypeysizing @m inteongdiatesif fogmuwda sui t abl e phar naceuti cal wcarr | d
as active ingredient a therapeutically effective amunt of a conpound as
~claimed in any one of claipns J"to 5. 7. A pharnaceutical conposition
‘tapabl e of inhibiting or I!pvvqu ng androgen formation conprising a suitable
pharfaceuti cal carrier an ﬂsr'acti ve ingiedi ent an effective anount of a
conpound as clained 35 N ZNCHEOoR " cl ai ns 1(XWH. 8. A nethod of
preparing a pharnaceuti calR= & tion, characterized in that a
t herapeutically effective anou O¥0n conmpound as defined in any of clains
1 to185 ids int: mateljy m xed with fsui]table pharmac;autical carrierz. 40 9. A
conpound as.clained in a ne o ains 1 to 5 for use as a nedicipe. 10.
A conpound % %mg;u.ﬁ% P paegon e, sient ¥ o fn 5 Bredenonconan i
capabl e of LR B L ng or |"OWET | ng androgen formation. 45 11. A process for
preparing a chem cal conpound as clained in any one of clains 1 to 5,
ghargcterized by a) Nal ¥Nng a 1 Himdazole of fornmula [ERR] 55
an al kali nmetal salt for orﬂa tri[egrr]alkyl silyl derivative thereof, wth
a benzi m dazol e of formul aN51 E rein Wrepresents a reactive
| eaving group, in a reacti @Rl soffvent; b) re&%‘tﬁ"ﬁb'a benzi m dazol e of
formula 70 [ERR] with 1, 1" -fcar SN[ 1H i midazole] in a reaction-inert
mediaam said reaction proc@edi ng"in some instances via an internedi ate of
formula 20 [ERR] which may in situ, or if desired, after isolating and
f &t her purdpfionaliygfoliawed Ibp achialngatibre ebattion yof ¢iael) twitke acreagente-R Bhpdneterebt W
formul a (| )represpnts @:zaactiva ipavinglgroupithusreepadtigaarompound of formuial(isa-35 [ERR] with a
car boxyl i c eébtainiog a eampaundf fpAnylERR]

25

i .
N
o R . (I"b"l)o
o L
i N
R .

optionally followed by a O-alkylation reaction of (I-b-1) with a reagent W-R'**, (XVI), wherein W
35 represents a reactive leaving group, thus preparing a compound of formula {I-b-2);
h) condensing a 1,2-benzenediamine of formula

; U

!
W N
R

|
CH
{

U )
1-¢
@m (XVIII)
NHR®

witha JC=0 generating agent, in a reaction-inert solvent, thus preparing a compound of formula

i v
o ‘ y _ El-c
i (I-¢): or
CH 'T='x
3

56
i) desulfurating an intermediate of formula



50 or a functional derivative thereof in a reaction-i ol vent, thus
preparing a conpound of formula 52 EP 0 260 744 Bl [ERR] with an
al dehyde of fornmula 20 [ERR|] gbg2g0944 89 2ddition prgﬁml ',
al kali metal hydrogen sulfite, in a reaction inert-s ’mﬂ |on
proceeding in sone Instances via an internediate of f ot mA a [ ERR whi ch
may in situ, or if desired, after | sol ating and further purifyi ng It be
cyclized to yield the ﬁ's? d corrpothls of formula (l-a); e) reductively
cyclizing an internedi %_aﬁrrul ajy[ERR] in a reaction inert solvent,
t hus preparing a corrpoun? QAN ERR] and, if desired, N-alkylating
(Isa-1) with a reagent 5 60 44 Bl [ERR] (Mdrein Wrepresents a
reactive | eaving group, thus prepaN_ng M conpound of fornmula 5 [ERR] f)
cyclizing an internmediate of fornmula [ERR] which in situ may be prepared by
N-al kyl atln? an |nterrred| ate of fornula 26 ERR V\/nere In g’% J(I) represents
@l

\gh l op-i ertnrm
P ettt Wt A e%mwg‘ 53 ﬂ

1I RR] 45
and, if Bt g‘:& %y E § &/ ]
representg" ~7Cycl % -sa n%l\igﬁl H?Q%ﬂtut&h“iﬁ\ aik tBRJWQ ol mul a

Ar, or Ar; and optionally converting the compounds of formula (1) into each other by a functional

{\j group ftransformation reaction; and, if desired, converting the compounds of formula (J) into a
therapeutically active non-toxic acid-addition, metal or amine substitution sait form by treatment with
an appropriate acid or base, or conversely, converting the acid addition, metal or amine substitution
sailt into a free base form with alkali or acid; and/or preparing stereochemically isomeric forms
thereof.

=

20
_ Patentanspriiche
-
1. Chemische Verbindung mit der Formel

25

. i .

t N
- . g.cn_@L} _ (1),
40 A

ein pharmazeutisch annehmbares Séureadditionssalz, Metall- oder Aminsubstitutionssalz oder sine
stereochemisch isomere Form hievon, worin
85 R flir Wasserstoff; C; ~10~Alkyl; Ca—7-Cycloalkyl; Ar' oder Ar'-Ci ~g-Alky! steht;
R' Wasserstoff; Ca~7-Cycloalkyl; Ar'; Ci~10-Alkyl; durch Ar' oder Cs-7-Cycloalkyl substituiertes
Ci-g-Alkyl; Hydroxy; Ci-10-Alkyloxy; durch Ar' oder Cz~7-Cycloalkyl substituiertes Ci-g-Alkyloxy;
gegebenentfalls durch Ar? substituiertes C;~s-Alkenyloxy; gegebenenfalls durch Ar? substituiertes Cz—¢-
Alkinyloxy; oder Ar'-Oxy darstellt;

“a A einen zweiwertigen Rest mit der Formel
(N 2
~CR"=N~ (a) oder
46 if 3
~C-MR"~ b

bedeutet, wobei das Kohlenstoffatom in dem zweiwertigen Rest (a) oder (b) an -NR' gebunden ist;
wobei der genannte Rest R? flir Wasserstoff; Halogen; durch bis zu 4 Halogenatome substituiertes
50 C1 ~4-Alkyl; C3~7-Cycloalkyl; Ar'; Chinolinyl; Indolinyl; Ci-10-Alkyl; durch Ar!, C3-7-Cycloalkyl, Chinoli-
nyl, indolinyl oder Hydroxy substituiertes Ci-g-Alkyl; Cy~10-Alkyloxy; durch Ar' oder Gs-7-Cycloatkyl
substituiertes C) -s-Alkyloxy; gegebenenfalls durch Ar' substituiertes Ca-gAlkenyl; Ar>-Oxy; Ci-g-
Alkyloxycarbonyl; Carboxyl; Cy-¢-Alkylcarbonyi; Art-Carbonyl oder Ar'-{CHOH)- steht;
der genannte Rest X flir Sauserstoff oder Schwefel steht;
55 der genannte Rest R® Wasserstoff, C1 —s-Alkyl oder Ar2-Cy —s-Alkyl darstelit;
- A fiir Phenyl, substituiertes Phenyl, Pyridinyl, Aminopyridinyl, Imidazolyl, Thienyl, Halogenthienyl,
Furanyi, Halogenfuranyl oder Thiazoly! steht; .
Ar2 Phenyl oder substituiertes Phenyl bedeutet;
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50 [ ERR]

54 EP 0 260 744 81 g) reductively cyclizin
formula [ERR] 10 with an appropriate reductant in a reg'mmﬂ! '

if desired in the presence of gmgagsdas Bhus obt ai ni ng

15 [ ERR]

optionally followed by a N-al kylation reaction of (l-a-1) WI

ent
mJIa
th a

reagent [err] (XII), wherein Wrepresents a reactive |eaving group, thus

prepari ng aokeddgsogenahntef subsiituiestbsaPliehyl dn &) undAr? Bherwd bedewletodas
25 [ ERR] Subgtitenten| jeweils onabbéngity vopeinanderastisgewiitlh amer kizlogen. chiydshy. (Tnﬂmlthw
reagent Qu-f-alkyl] Ci-peidiyloxyyixan®iAmingy eno- und DI(Cr s atlipminos Nito. Gaghexyh Farmy

ungi

group, tﬁUS'AbY'@QEﬁ’Wﬂ wbdieddtind of fornula (I1-b-2); h) conden5| ng a

1, 2¢ benzened| am ne of fornul a kERR] 45 with arﬁq%

in a

i) desul

wher ei n t’@f’ r"]yd'i° Y % P ’éT _7_ yck,%?’.

-conp ound®d
|nd§pend§
[err]al k

lerr]gy

[err]cyc
o fserr]

ener at | n
i Ygbzgrn et 3
rréﬁ1 ‘t“é° ’8 Lt

I |-‘- tuie eg Ltglli- ilrfeg F—s-AlkenyI
y'miygs 7 éﬁiwth?err] or [err]cycl oal kyI [err] S

ﬁft& Y wasberdidit @ KVAiyP bdas laf tialigfbt Wty [
rw kwmt,qmahé WassHisit Di-dde? FrindohéhnleBiy¥ durch

ﬂﬂ? Ver['n ;tv‘%’;f heA«{sLJr;;éiJ K YidoriR"aed Y- {dumlyl-rﬁé{mhb&%%r B4 ddar 5er r] or
Al

oimob 1nej odek 3f or nul a

th a
ng

agent,

RR| 55

s')‘&‘&" °’ RR]
ST o

err]

[errlal kx.nybh.ﬁunﬁw Qa8 IndolDSbitiAHBE CicARyl; & LlorANGE AreT: Le-AlYMSLy Qbr B2l | y
converti Bgbdnpraaeipounds of forrrul a (1) into each other by a functional
group transformation reaction; and, if desired, converting the conpounds of
fornulaa Chgmisché Neminﬂﬁrgrmple%mhly whdih iR @i rmrk-mmioderam atehicl A" tWaaserstotet al  or
am e subsibbitbtienddi? WaadetstdtpCixs alkyltode s ndarstelitvi t h

g

25

5.

10.

11.

Chemische Verbindung nach Anspruch 1, worin die Verbindung 5-{(3-Chlorphenyl)(1H-imidazol-1-yi)-
methyi]-1H-benzimidazol oder 5-[{1H-Imidazol-1-yl)phenyimethyl]l-2-methyl-1H-benzimidazol ist.

Pharmazeutisch Zusammensetzung, umfassend einen geeigneten pharmazeutischen Tréger und als
wirksamen Bestandteil sine therapsutisch wirksame Menge einer Verblndung wie in sinem der
Anspriiche 1 bis 5 beansprucht.

Zur Inhibisrung oder Verminderung der Androgenbildung befihigte pharmazeutische 'Zusammenset-
zung, umfassend einen geeigneten pharmazeutischen Trliger und als wirksamen Bestandteil eine
wirksame Menge siner Verbindung, wie in einem der Ansprliiche 1 bis § beansprucht.

Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, dadurch gekennzeichnet, da8
eine therapsutisch wirksame Menge einer Verbindung, wie in einem der Ansprliiche 1 bis 5 definiert,
innig mit gesigneten pharmazeutischen Trigern vermischt wird,

Verbindung nach sinem der Anspriiche 1 bis 5 zur Verwendung als ein Medikament.

Verbindung nach einem der Anspriiche 1 bis 5 zur Verwendung als ein zum. Inhibieren oder Vermin-
dern der Androgenbildung beféhigtes Medikament.

Vertahren zur Herstellung einer chemischen Verbindung nach einem der Anspriiche 1 bis 5, gekenn-~
zeichnet durch
a) N-Alkylieren sines 1H-Imidazols der Formel

|I J' (III) -
N
R

sinor Alkalimetallsalzform oder eines Tri-Cy-s-alkyisilylderivats hievon, mit einem Benzimidazol
Formel
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an appropriate acid or base, or conversely, converW on,
nmetal or amne substitution salt into a free base: al kali or acid;
and/ or preparing stereochem cgpogsoza@fic forns th

Pat ent onsaprche 1. Chem sche Verbi ndung mt der Forgﬁmm!\‘ml““““\“\

| - ein pharmazeuti sch annehnbares Saureadditionssal z', -n oder *

Am nsubstitutionssal z oder eine st g eochem sch i sonere Form hi evon, worin
asS R fUr Wasserstoff; C, -Ro0-Alkyl; C3-7-Cycloal kyl; Ar' oder
Arl-C, -s-Alkyl steht; Rl V\asserstxbff; Ca-7-Cycl oal kyl; Ar'; C, -,o0-Al kyl;

durch Ar' oder Co-7-Cyc]qalk sty tui enes C, ¢¢pyA kyl; Hydroxy;
C &, 0- Al kyl oxy; durch Ar'; od -7-¢ycl oal kyl substituiertes
Cl -r- Al kyl oxy; gegebenenffl | s™du Ar2 substituiertes Ca-c-Al kenyl oxy;

gegebenenfal I s durch Ar2 substituiertes Cs-6- AlKkinyloxy; oder Ar'-Oxy
‘(3'25 stell t%ﬁvﬂi&%m&’e G Lol carbol, i Shork aklohsimerton LBampamst
bedeut et ,b WOBEFen gres %"ﬁ'f"gjr?zs‘lt'soqrafg%% in dem zwei wertigen Rest (a) oder (b)
an -NR gebunden ist; wobei der genanpte Rest R2 fUr Wasserstoff; Hal ogen;
.durch bis zu 4 Hal ogenatone substitui®rtes so C, -4-Akyl;

C3-7-Cycl oal kyl ; Ar'; Chinol98nyl ..JIn inyl; C -1lo-Alkyl; durch Ar',
C357- Cycl oal kyl, Chinoll - lmég [dey I n oder H}H?oxy substituiertes
tr-6-Al kyl; C, -io-Myloxy; durcly s odgr Cs-7-Cycl oal kyl substituiertes
C, -s- Al kyl oxy; gegebenenfalls durth "2 substitui ertes Ca-cAi kenyl;
Ar2-Oxy; C,-c- Al kyloxycarbonyl; Carboxyl; C, -r-Al kylcarbonyl;

Ar | - Car bomiy i, 1'eGhetronylbis{1H{-ialidak§ - in siherh reakitbesinegtem Maditre, wadohe Urosétieung 3n einigest of f
odar Schwiiiel Ubet eihZyischenprodukt der Fob®l genannt e Rest R3 Wasserstoff, CI,

-=A kyl oder Ar2-Cl -6-A kyl darstelit; - Ar' fU Phenyl, substituiertes
Paenyl , Pyridinyl, Amnopyridinyl, Imdazolyl, Thienyl, Hal ogenthienyl,
Furanyl, Hal ogenfuranyl odgr E?i azolyl steht; Ar2 Phenyl oder
substituiertes Phenyl bedet gt/ | 111212' 120111222122 [111j1111111 EP
02%0 744 B1 i *¢ L M S * wobel das genannte
substitui ertes Phenyl in Ar'Cethd Ar2 ghenyl bedoutet, das durch 1, 2 oder 3
Substituenten, jeweils unabhpngi g vondi nander aus¢{®w hit unter Hal ogen,
Hydroxy. Trifluormethyl, G_ 16- MKy A - 6- Al kyl oxy, Cyano,- Am no, Mono-
ung Di (C, -s6-al kyl ) am no. Iﬁ‘ﬂ’o, boxy] , Fornyl und C,

-r- Al kyl oxycar bonyl , substitul er S 2. Chem sche Verbi ndung nach
Anspruch 1, worin A elnen zweiwortigen Rest der Fornel (a) darstelit; R

verlduft, das in situ oder gewllnschténfalls nach einem Isolieren und weiteren Reinigen unter
Ausbildung der gewilnschten Verbindungen der Formel (I) umgewandelt werdet kann;
35 c) Umsetzen seines 1,2-Benzoldiamins der Formel

40 . \ m )
- “‘@ v
2 e,

45 mit einer Carbonsiure der Formel
0
2 1
50

oder eine funktionellen Derivat hievon in einem reaktionsinerten Ldsungsmittel unter Ausbildung
einer Verbindung der Formel

&8



Wasserstoff; Ca-7-Cycloal kyl; Ar2; Cl-1o-Alkyl; durch Arl oder

C3-7-Cycl oal kyl substituiertes C-s- A kyI Wdrox%_ode,r_g——%kyl—axy
darstellt; und R2 fUr V\asserstgib 2sbiaapgen; dur ch bis z en-

u
substituiertes C, -4-Al kyl; 7- Cycl oal kyI Ar' Clmm “ﬂ&m ““ mmnyl
G -,0-A kyl; durch Arl, 10 Chi nol i nyl oder I nd rtes Cl
-s-Alkyl; G -5-Akyloxy; durch Arl substitulertes Cs- keny “odor

Ar - Car bonyl steht. 3. CFrﬁ" che Vertil ndung nach Anspruch 2, worln der
1H | m dazol - 1-yl - met hyl Iie an derx = oder 6- Stellung des
Benzi m dazol ri nges substijtuiert istt R vvqsser stoff; G -rs-A kyl oder Ar'
bedéutet; R fU J 15 €& \éSSE R Cs-6 Alky(II-OUor Ar2-C, -s -Al kyl
steht; und R2 Wasser st of f¥ haI ogonnet hyl ; durch Ar', Chinolinyl
.oder Indolinyl substitulertes Al'kyl; G -10-Al kyI Ar'; C, _--Al kyl oxy
oder Ar2- Car bonyl darstellt. 4. Chenische Ver bi ndung nach Anspruch 3,
.worin R fU S dor | Wasserstoff 20 bedeutet; und
R2 %ssers‘i)é"f'?emeemg‘ﬂ%ﬁ 'dS'H'@?aeAr pfm(?grstel lt. t 5. Cheni sche
Ver bi ndung nach Anspruch 1 worin di e Verbindung

.5-[(3-Chl orphenyl ) (1HImd Nil-yl)- nethyl]-1 H benzim dazol odor 5-4(1

. HImdazol -1 -yl)phenyl net Qyl 192- nmet hyl -1 H benzi m dazol ist. 25 6.

. Phaggmazeut i sch Zusamenset zufig, { agaei™ ei nen geei gneten phar mazeuti schen
“F¥iger und als wirksanen Besgpd | sine therapemwiysch wirksane Menge

ei ner Verbindung, wie In ei ném~\gg gpr Uche 1 bis 5 beansprucht. 7. Zur

| nhi bi erung odor Verm nderunﬁ der Andr©genbil dung bef dhi gte pharnazeuti sche

Zusamenset - 30 zung, unfassend oenen geei gneten pharmazeuti schen

Tri ger undmibisemhkidtgdderFolest andi oi | ei ne wi rksane Menge el ner Verbi ndung,
wie in olnemder Ansprtiche 1 bis 5 besnsprucht. a Verfahren zur

I@stel l'ung ei ner pharmazeutischen Zusammensetzung, dadurch gekennzeichnet,
daB si ne therapeutisch w rksane. ge el ner Verbindung, w e in ol nemder
AnsprUche 1 bis 5 definlert, 353 -CH | Nni g m t(1gkei gnet en pharmazeuti schen
Tri &ern verm scht wird. 9. Verbl ndung nach ei nem der AnsprUche 1 bis 5 zur
Verwendung als ein Mdi kanent. 10, Verhi ndu nach el nem der Ansg)rUche I

bis 5 Qrlor Giasre Adejipnspraduld; hipvon it e} om Jepklionsinegiah
Aln?ir ogzlrjllrol Hsuragmitiel v mlm%m%l“ﬂmv&g?@?ﬂ“@ﬂd or ﬁﬂ?'glt el | ungnel ﬁrer

%Dem schen Verbi ndung nach einemder AnsprCche 1 bis 5, gekenn- zeichnet
ur &h a) N-Alkylieren sine ¥ | m dazol s der Fornel 45 60 ei ner

Al'l calinetall sal zform oderi'm dps Trn-C, -r-al kyl silyi derivats hievon, mt

el nem Benzi m dazol For nel ﬁ ~~2 0 2M74 81R ilil)111W111 Hi |
il 11 11*11 5 cﬂ WCJ worin Weine reakionsfahi ge
Leayd ng- G uppe darstelt, In gl ﬁ@%lmm nerten(ll_sungsm ftel;

veriduft, das in situ oder gewlinschtenfalls nach einem isolieren und weitersn Reinigen zu den
gewlinschten Verbindungen der Formel (i-a) cyclisiert werden kann;

@ ) reduktives Cyclisisren eines Zwischenprodukts der Formel
S
N
|| ” _
P H NeCH-R® (X1
CH
R o2
80 in sinem reaktionsinerten L&sungsmittel unter Ausbildung einer Verbindung der Formel

55

@I R (1-a-1)
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10 b) Unrsetzen sines Benzim dazols der Fornmel R oH |

~~~~(IV} J . ~~~~~ R-CI<> t mt 1,1'-Carbonyl bi s[1Him dazol] in einem
i 1 Zui schenpr odukt der For nel g S0 TAFeRd [0 el gen 20 \\ll\lll\\\ltfl\l\\ﬂllll\ﬂl\
(V) 30 < A ~verl | 8 tY das in

Si tu oder ugegéwtingthisstallsaN-Aliylierasc Vondi-art) mit elnamlﬁemewdeuﬁdmael teren Rei ni gen

unt er Ausbil dung der gewOnschten Verbi ndungen der Fornel (1) ungewandelt
werdet karweR™S5 (X, c) Unsetzen eines 1,2-Benzoldiam ns der Fornel N CR
(M).1 45 mt siner Carbonslure der Formel 0 2 CR _COf (vu)
sO ®der eivedn W) aike ireaitionsféhigeDeavingGruppe chezaichnet, witerdwsbildung teingih Yerbjadung der

L- sungsni thoerel unt er Ausbi I dung ei ner Verbi ndung der Fornel 56 58 EP 0 20

744 81 |i75,| ~~~~a 11111112 M 1IWI~IP) )N ~~ 2- Cal
O 8)& | _ I R N d)
Unset zen sines 1 ,2-Benkoll gl am ns ‘Fbrmel ~~1-a 15

NNR® CH4 1j(V) R 2052 mi { g &j§M Al dehyd der For nel
SR T o ol

/B

f) Cyclisieren eines Zwischenprodukts der Formel

N
w0 Ly -
N
N " CH 2 (XIIr) »
S l!! _Wﬂz-k
2.
das in situ durch N-Alkylieren sines Zwischenprodukts der Formel
. N
%0 | :uJ- |
) O, (XIV)
R~CH: ' ’
W
35 worin W' eine reaktionsféihige Leaving-Gruppe bezeichnet, mit einem Methanamin der Forme! HaN-
: CHz-R? (XV) hergestelit werden kann, in einem reaktionsinerten L8sungsmitte! unter Ausbildung
einer Verbindung der Formel
N
. oH
— [' ) b,
Y “n-n (1-b-1)
: < N
4 R

und gewlinschtenfalis O-Alkylieren von (i-b-1) mit sinem Reagens der Formel

W-R' (Vi)
50

worin W eine reaktionsfihige Leaving-Gruppe bezeichnet, unter Ausbiidung einer Verbindung der
Formet
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odor ei nem Addi ti onsprodukt. hievon nmit einem Al kal i netal | hydrogensuff| t i n
ei nem reakl i onsi nerten Losungsmttel, weiche Unsetzun

So_er,\,;' f‘ﬁwnvséghéﬁfiﬁﬂfﬁxdﬁrerr?fﬁ?' %aos "% situ oder geMHIﬂ:\ “H(“ngHH!ﬁ
er

einemlsolleren und weiteren Rel nigen zu den gewUnschte

Formel (I-a) cyclisiert werden kann; 40 e) reduktives Cyclisieren
ei nes Zw schenpr odukt s derllfor | 4s ogl D=l in vt it
(XI) R 0 so [

n einef reaktionsingrten Losungsmttel unter
Ausbi | dung ei ner Ver bi ndung ﬁer p‘?&é (-
| 5 R2 #o) | 59 EP 0 260 744 81 |11 ||]|

111i 1111 s und gewuUnscht enf IIs A ylTeren von (l-a-1) mt ei nem Reagens
der Formel WR < 1 (XI1), worin Weine reaktionsfghige
Leavi ng- G uppe bezeichnet, unter Ausbildung einer Verbindung der Fornel 10
~~=~N2 RQ f) 9kagukives Syclisieren gines Zyiashenmiedylgs def kel der For el N 20 >,

C—~—~—®{N 2 (XSS2M T) 25 das in situ durch

N- Al kyl i eren eines Zw schen ts der Fornel (XIV) 35 worin W
ei pe reaktionsffhige Leavi nE ppe bezei chnet, mt ei nem Met hanam n der
Formel H2N- CH2-R2 (XV) her.ges

gew~-nschtenfalls O von (1-b-1) mt einem Reagens der
-Formel WR all" (XVlI), 50 worin Weit2e reaktionsflhige Leaving-G uppe
"bezei chnet, unter Ausbil dung ei ner Verbi ndung der For nel

mit einem entsprechenden Reduktionsmittel in einem reaktionsinerten L&sungsmittel, gewlinschten-
20 falls in Anwesenheit einer Séure, unter Ausbildung einer Verbindung der Formel

~ N

25 L N R (I-a-l)o
«~ILT
R N

~ 30 gewUnschtenfalls gefolgt von einer N-Alkylierungsreaktion von (I-a-1) mit einem Reagens der Formel

W-R™1 (Xll), worin W eine reaktionsféhige Leaving-Gruppe bezeichnet, unter Ausblldung einer
Verbindung der Formel (l-a-2),

oder unter Ausbildung einer Verbindung der Formel

]t m@s Fekann |n ei nem r eakti onsi nerten
Loiu28§mttel unt er Ausbilg\#_gﬁ'% ndung der ¢ | P ~~K (l-b-1) .

36

(I’b’l)'

gewUnschtenfalls gefolgt von einer O-Alkylierungsreaktion von (I-b-1) mit einem Reagens der Formel

W-R' (XVI), worin W eine reaktionsféhige Leaving-Gruppe bezeichnet, unter Ausbildung einer
45 Verbindung der Formel (I-b-2);

h) Kondensieren eines 1,2-Benzoldiamins der Formel

J 1-¢ '
@:: (XVIII)
3

mit einem > C=0-bildenden Mittel in einem reaktionsinerten L&sungsmittel unter Ausbildung einer
Verbindung der Formel

50

(]
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55 80 E~~~~~~~ 111 N111 osl-b- 1il111 5 a
t R 2 (I-b-2}: 1-b- OR -
(NI'2-b-2); | | R Q) 'rgpulﬁeﬁvﬁg(ﬂ/cl i sI ermdukt S

der Fornel 10 40 CO-.2

(XVI |
RH(j [N 2 mt elnes entsprechenden Reuktlonsm tetel\\“\“\i“%g‘ll\\\!ﬂ\““\
reakti onsi nerten Lesungs , gewn nschten- 520 wessenhei t
ei ner Sgure, unter Ausbi Iibugj ei ner _Yeebi ndung der Formel H 2 30
gewonscht enfal | s gesf ol gt ™~udn sner Al i kyi erungsreakton von (l-a-1) mt
si nem Reagens der For nel V\ﬁcg1 t! rC WsKIm #Makti onsfehige

Lea®i ng- G uppe bezelchnet USbI ung ei ner Ver bi ndung der Fornel
(I-a-2), oder unter Ausbil &ung er—veNtR ndung der Fornel 6 365 |

| | h~~~~~~~~ e~ gewanschtenfal I s gefoi gt von einer

O A kylieru sreakt lon von (I-b-i) mt sinem Reagens der Formel WR1411
( XVI Jé g'g_ | ng- G uppe bezei chnet, unter
AusHi | dungg Tsﬂg'werﬂ%e'"”%sc“%’f’?ﬂcﬁﬁg?{ Formel (1-b-2); h) Kondl ensieren

elnes 1 ,2-Benzol dl am ns der For mel
I C. 91" 65 mt el nem - bi | dendeﬂl M ttel in el nemreaktionsinerlen
L~sungsmttel unter Augg gggaal nery Ver bi ndl ung der Fornel 61 EP 0 260
744813C,W R s J\II ~~~~~ ul I ~i L] IIIIII11 [

) odor cn : (xx)

20 worin R® filr Cy-¢-Alkyl steht, in einem reaktionsinerten Medium unter Ausbildung einer Verbindung
. der Formel (l);

L," worin R und R'* jewsils unabhéngig voneinander Wasserstoff, Cs—7-Cycioalkyl, A2, Ci—-10-Alky}
oder durch Ar' oder Cs-7-Cycloalkyl substituiertes Ci-s-Alkyl bedeuten, R'*! flir C3—y-Cycloalkyl,
Ar2, Cq-10-Alkyl oder durch Ar! oder Cs—7-Cycloalkyl substituiertes Ci—1s-Alkyl steht und R fiir
25 Ci-10-Alkyl, durch Ar' oder Ciz-7-Cyclodlkyl substituiertes Ci-s-Alkyl, gegebenenfalls durch Ar®
: substituiertes C3-s-Alkenyl, gegebenentalls durch Ar? substituiertes Cs—s-Akinyl oder flir Ar' steht;
und gewlinschtenfalls Umwandein der Verbindungen der Formel () ineinander durch funktionelle
Gruppentransformationsreaktion; und gewlinschtenfalls Uberfhren der Verbindungen der Formel (1)
. in eine therapeutisch wirksame nicht-toxische S#ureadditonssalz-, Metaill- oder Aminsubstitutions-
~.~80 salzform durch Behandein mit einer entsprechenden S3Zure oder Base, oder umgekehrt, Umwandeln
des S#ureadditionssalzes, Metall- oder Aminsubstitutionssalzes in eine freie Basenform mit Alkali

oder Sdure; und/oder Herstellen stereochemisch isomerer Formen hievon.

Revendications
35
1. Composé chimique répondant & la formule:

: x :
|
.@[/\ .

sel d'addition avec un acide pharmaceutiquement accepable de celui-ci, sel métallique & substitution
amine de celui-ci ou sa forme stéréochimiquement isomére, dans lequel:

R est un atome d'hydrogéne ; un radical alkyle en Ci-1¢ ; cycloalkyle en Cas—7 ; Ar! ou Ar'-alkyle
en Ci—g ; R! est un atome d'hydrogéne ; un radical cycloalkyle en Ca—7 ; Ar' ; alkyle en Cy—19 ; alkyle

50 en Ci—¢ substitué par Ar' ou cycloalkyle en Ca—7; hydroxy ; alkyloxy en Cy-10 ; alkyloxy en Ci—

substitué avec Ar' ou cycloalkyle en Ca-; ; alcényloxy en Ca-¢ facultativement substitué avec Ar? ;
alkynyloxy en Ca-¢ facultativement substitué avec Ar? ; ou Arl-oxy ;

A est un radical bivalent de formule :
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10 i) Desul furieren sines Zw schenproduckts der Fornmel NJ
I ‘ (XX)' 20 vvorinR6fOr C, -6
-Ai kyl steht, in einemreaktiong §96¢ f4a pdi um untor Au ung eWer
Ver bi ndung .der Fornel (I); worin RLO und Rl1- Jeweils una ner
Wasser stof f, Ca-7-Cycloal kyl, Ar2, Cl-so-Alkyl odor durcam)mnl“m ﬂl‘“ﬂl
Cs-7-Cycl oal kyl substi tui e&e% Cl -r-Al kyl bedi‘jﬁt

_Cg-7-Cycloal kyl, Ar2. C, -T0-Alkyl odor durch oder C3-,-Cycloal kyl -
substituiertes C, -1,-A kyR steht und R1> fU 25 G -io-Akyl, durch
Arl oder Ca-7-Cycl odkyl su.lﬂggg_ul ertes Cl-s-Al iy, gegebonenfalls durch Ar2
subt?r tuiertes Ca-s-Al kenyl, gegebenenfalls durch Ar2 substitulertes

-.-Akinyl odor fOr Arl steht und gewl nschtenfalls Um/vandel n der
Ver bi ndun‘b’é $logne} I'afoge dis| carev danpde f?&'ﬁ%!é’l”"ﬂl& f pu Ph??kf‘#‘%?ié’f

G uppent r an?P'bn“nﬁ‘Pﬂ“ Y, Wgé"ﬁr?ﬂ d' ECH'E ‘Fﬂla '°

Mer bi ndu (ﬁ‘ggf’ g’? ‘:° i J"sche
Si ur'@addl ori’s en @'@F 'f&’" roxy '
Behandel nac ""’ (;ng _é ,gy‘e
Umnandel ng d‘es Ze "Ahd ns on a7<zes in
sine frei e oder Saure und/ oder Herst eI I en

%yr,eochem fﬁﬁ nt m& %mE%meka GY Rical BRYEHIECADE RPAKASenle; -CPMPOS

m que 1 6RANGERN b fadlca Jhﬂ{ym-’bﬂnylé sdBsftB, pyridinyle, aminopyridinyle, |m|dazolyle thiényle,

(A 45 sﬂ.ogginomi,lg|f@5hygvmy|d&,ﬁmmceut|querrent accepab e de

cel ul - sa}aegﬁagd.danu@pﬂénﬁumsmaéut ion am ne do cel ul - ou sa forne

stdr dochl M QenAhiet WBORTI Phéngla RGbsEE] $Raht le Pherfyle $UBSHRISORE 1d2h:ydr aetineants, Un
radimal athagunanddpendamménd choisi/ peroidédapdicawe haldgéine/ hydroiy, Irifbioroéthyle lalkylé en S C1 - S
;. Rl est alkyloag @neCids,hgyenm giovire, mooot et aditalkad et \Os +s(emlinoy |nitroe pari®xyld, formiiel et
aMeyl e enalmxy@bonyield(lﬁ1es 50 en C,_- substitud par Arl ou cycl oal kyl e en
Ca-7; hydroxy ; alkyloxy en Cl-1o ; al kyloxy en Cl-6 substitud avec Ar' ou
cycl oal2kySempseé ciminue seiinde reyendication 1, ¢ans lqpeh A sist uny fediealbivalent de iormule, () aﬂ

Ar 2; %3 ky?ﬁgpm?meﬂ'hwo ng pevlotlie apcGrent A% Lipflerlq eCiaincicalkple Bn Ci vy supgtitué pas, - A

est un rafli CRFYCIopiA® Bhbe-7 & hYAPYAY E“‘V'Q’}B" 615 ; et ogt upatymp Ahyerggenet un
AS ou dhalogénelr I glrﬂq:ql |a'kylg|q.n1 - U un m um de 4 atomes d'halogene;

(
cycl 7 °' saliyle on (- 19 kgl 0% Crsy
() ¢ s o AR SR e ﬁﬁ s g o paéﬁ%"io“’@ b) e

“rdi €al S e ;
eyel Oalskyg%&(;l&é 9:%" éu“?a Hv&jﬁﬂa!ﬁg % ngf %&gﬁg&%u 1%‘? 1 ml&ﬁubigﬁf‘
C1-10 ; a k8 on -goWl ?%ammm
qui nodi Ny lygyardgBAl, lyi- BY aﬂsuériam% alkyilJ &b’& 5¥u arlqr'chuinﬁlls Ye B Wadhyié-L
-Ssufasti tu@,@gﬁe@, & A,mg.kw,g,leg al cenyle en C3-s

4. Composé chimique selon la revendication 3, dans lequel R est un radical alkyle en C1-¢ ou Ar2 ; R! est
un atome d'hydrogéne; et R? est un atome d'hydrogéne, un radical alkyle en C1-¢ ou Ar.

. ~40 5. Composé chimique selon la revendication 1, dans lequel lo composé est 5-((3-chlorophényi)(1H-
L imidazol-1-yl)méthyl)-1H-benzimidazole ou 5-({1H-imidazol-1-yl)phényiméthyl)-2-méthyi-1H-benzimida-
zole.

6. Composition pharmacsutique, qui comprend un véhicule pharmaceutique convenable et, & titre d'ingré-
45 dient actif, une quantité thérapeutiquement efficace d'un composé selon I'une qusiconque des revendi-
cations 1 2 5.

7. Composition pharmaceutique capable d'inhiber ou d'abaisser {a formation des androgénes, qui com-
prend un véhicule pharmaceutique convenable et, 2 titre d'ingrédient actif, une quantité efficace d'un
50 composé selon I'un quelconque des revendications 1 2 5.

8. Procédé de préparation d'une composition pharmaceutique, caractérisé en ce qu'une quantité thére-
peutiquement efficace d'un composé selon l'une quelconque des revendications 1 4 5 est intimement
mélangde avec des véhicules pharmaceutiques convenables.

s5
9. Composé selon I'une quelconque des revendications 1 & 5, pour utilisation comme médicament.

10. Composé selon I'une quelconque des revendications 1 4 5, pour utilisaion comme médicament
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facul tativenent substitu6 par Ar' ; Ar2-oxy ; alkyloxycarbonyle en Cs-s ;
car boxy| e al kyl carbonyl en 01-6 ; Arl-carbonyle ou Arl- i

etant 0 ou 8; is |l edit Rgp@isgftzagBiat ome d' hydrogbne, u i
al kyl e en 0Cl- QU Ar2-alkyle en C,-s; Ar' etant un radimil hm““ﬁ \i Hnyl e
substitue, pyridinyle, amnopyridinyle, imdazolyle, this LW s *

hal ogenotdpaigiéyinBiberfou iabaidser, la foahatioOdes fandragdydse ou t hi azplyle; Ar2 est le
phenyl e ou phenyl e substitu6; dans Ar' et Ar2. ledit ph~nyle substitu4
et.ant 1MePph&¥ydecprépalaion §'wb coraposdl chiBique seonsiivbe isicongnesdes 2evendications Acdi S,

i ndependearemténisé enmeiqulil comistei: | es radi caux hal ogi ne, hydroxy,

t ri £1 uor on@k fijHalksylerah Rijtiraidazple de fogmuley| ky| oxy en Ci-s, cyano, ami no, nono- et
di-(alkyl en C, -s)am no, nitro, carboxyle, fornyle et alkyl oxycarbonyle en
C, -s. 2. Conpos6 chim que selo evendi cation 1, dans |oquel A est un
radi cal bivalent de fornule (a)b R;QES geizyun atone d' hydrogbne; '
cycl oal kyle en Cs-7 ; AP2 ; al kyhg~tn C -io ; alkyle en C-s substitue par
Ar' "u cycl oal kyl e en Ca-7; hydrogy ou alkyloxy en C -6 ; et R2 eat un
atone d' hydrogbne ; un atone d' hal og~ne ; un radical alkyle en C, -4
substitu6 av n XI mum de .d' hal ogepe; C ; Ar'
;: qui nol di rﬁ;ﬁ]& &je ™ oa}'clar']"y?té "? ﬂ%{%&@eﬁ sé'ﬂe gﬁ 09]9;099 “é'ﬁ%'y%vgggﬁx%&qg%o%{i tue

par JAr', quino ‘dinyle ou Indolinyle ; alkyloxy en Ca-s; alcdnyle en Cs-s
subst"tue par Ar' ; ou Ar2carbonyle. 3. Compoad chim que selon |a

revendi catlion 2, dans loquel le fra nt 1H i m dazol - 1-yl met hyl e eat
substitue en position 5 ou 6 du pQ aiﬂaenzi m dazole ; R eat un atone

d' hydrogbne ; alkyle en Cigleg " R\ eat un atogez)' hydrogene ; al kyle
en ga-; ou Ar2-aikyle en C -f ; p2 eat un atome d' hydrogbne, di- ou
tri-hal ogénonrthyle ; alkyl & en -6 bstitue par Ar' quinolienyle ou

| nelel i nyle; 35 alkyle en C -, Ar', alkyloxy en C, -6 ou

Ar 2- car bonydne Jaqusile Borepréssdte ¢ih igrvippLrartant féectif Awseincdumradivand ineetena B réadions | oquel R
eat un r ad{be &faire fagit ¢n kenziigaglega foapgle ;. R eat un atone d' hydrogbne ; et R2
est 2un atone d' hydrogbne, un radical alkyle en Ct-s ou Ar'. 40 5. Conposé6
chim que selon la revendication 1, dens |equel |e conpose est

5- ((3-chl oroph6nyl ) (t H imidazol-1-yl xk6t hyl)- 1H benzi ni dazol e ou
5-((1Him dazol - 1-yl ) ph6nyl nogdnyl ) - 2- n@t hyl - 1H benzi m da- zole. 6.

Congpsition phar maceut i que, _q un v~hi ¢@¥e pharnaceuti que
cenvenable et, Atitre d'in&r - dignt actif, une quantit6
t hér apeut i quenent efficace d un c 0%6—sel on | ' une quel conque des revendi -

cations 1 a 5. 7. Conposition pharnacoutique capable d'inhlber ou

d' abai sser | awdOfTRYLamoRliis(FHARIRIRN Ains G inties ord WS Hvid! Be Y& Rakiioh, Aadite
PhapgrBcout idgetan eyaRNRGY lidh 29de undntérinkdisire e idraiisldl ent acti'f, une quantitd

ef fi cace d un 50 conposd selon |'un quel conque des revendications 1 &
5. 8. Proc~dd de preparation d une conposition pharmacoutique, caractdrisd
en co qu' une quantitMthdr tiquenent efficace d un conposd selon |une

quel conque des revendicatiogs IJ& 5 est intinenent ndl angde avec des
vehitul es pharnmacouti ques co[:{/enabl es. 56 9. Conposd selon |'une quel conque
des~fevendications 1 & 5, pougagutilisagion comme m~di canent. 10. Conpos6
sel on | 'une quel conque des regendi cati &ns 1 AS5. pgyy utilisation come

1

medi canent 63 N
46 _ : A

qu'on peut convertir in situ ou, éventusllement, aprés isolement et un supplément de purification afin
d'obtenir les composés désirés de formuie () ;
50 (c) & faire réagir une 1,2-benzénediamine de formule :

56 NHR
. ?;.@: (V1)
R 'NE,
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EP 0 260744 Bl . : * ! ' S * capable

d' i nhi ber ou d' abai sser |a fornatlon des androgbnes 11 Proc&—de

preparation d' un conpos6 chim GEgeg @Q g#ne quel conque des revend
conS|s

ons
15, caracteriad en ce qu i (2 ﬁnmﬂlmmmnm [

(U') un sekbved@n afidexdarbakyliqileida fammuien ddrivd triakylsilyle *en‘Clt-6

celui-ci avec un benzi m dazole de forrmule: 20 dans | aquelle VVrepresentb un
groupo partant reactlf au seln.d un solvant inerte la reaction; (b) &
faire rdagir un benzi m dazol e de fo'nule 25 | RCR

(I'V)s avoc un 1, 1- carbonylbls(11H1 dewol e)(v@gps un mlieu inerte via vis
de la reaction, ladito 36 reaction ayant parlois |lieu avec un
internrdiaire de fornmule: CaO 46 qu'on pout convertir in situ ou,

dvent uel | e Hr dériyé;focionnst decseviei dans up sokeantiparie ¥is dviscle iayagiipn post prépares b

d' obtenir MRE° fBEuR-sirds de formule (1); sO (c) & faire ré6agir
une ™ | 2-benzbnedi ani ne de formule: N C. 3 NHR1-a | R 8 2 64
EP 0260 7445 1 avec un 1 carboxylique de formule: 0 6 -CO (VUX)
ou un derivé6 fonclionneﬁ delJcel ui -cipleémns un sol vant inerbe vis a vis de |la
reacti on pour preparer aI?'I un conpos4 de fornule: 10 1i!J 11-a
N~~~ N (d) & faireggbag Ex%_zipenzbnediaaing,de formule: 20 25
W) v i

(d) & faire réagir une 1,2-benzénediamine de formuls :

lf mml-a
25 . CRH {VI)

avec un aldéhyde de formule :

'\\\/ 7
20
2
R -CH (IX).
35
ou son produit d'addition avec un hydrogénosuifite de métal alcalin, au sein d'un solvant inerte vis &
vis de la réaction, ladite réaction ayant parfois lieu avec un intermédiaire de formule :
. 0 [ ¥
N )l) 2
' N=aCH-R
. cH .
. ( ml'& 1$9)
- R

qu'on peut cycliser in situ ou, éventusliement, aprés isolement et un supplément de purification,
pour donner des composés désirés de formule (l-a) ;
{e) & cycliser de fagon réductrice un intermédiaire de formule :

E——yﬂ

@uvﬂz (X1)
6 - CH
g o,

85
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N2 avec un al'ddhyde de formulo: , 30 0 R24 M
produit d'addition avec un hydrog6nostlflte de nbtal alcalin, au sein ﬁnw

solvant inerte vis a viAs de | Qﬁ? | adite rdaction NI“)““““
| ieu avec un internbdi aire de ?%?rru %931 ' Hi- 4

R qu' on peut cycliser In situ ou, dvent ueI | ement, aprbs isdl errenf et un

suppl enentaafkEunidivart ineid ViXlvis BB Fsatkidh, PRl aihSEprépasparstompasdsderiaiduiee f or mul e
(I-a); (e) a cycliser de fagon r6éductrice un interntdiaire de formule: 60

65(Xl) 65 C L M Si dans un solvant inerte via svi de |la reaction,
pour ainsi pr~parer un cEﬁ'b‘ 6 de formula: Nb R2 S

> R ﬁ(l-algto~~ ~ ~ ~ C 10 et,

i ventuel l emrent, N-al kyl et"(l- rfn r~act|¢ R 41 (X1), f/5
dans | equol Wrepresente lm Want réacti ‘p ur ainsl prdparer un
conpos6 de formule: 20 { N - 2
CH 26 (t) Acycliselnun interrmdi aire de formule: 35 qu' on peut
prdfarer in situ aIkIatlondunlnternﬁdlalre de formule: EVJI | f
"1 2 e, é"°"‘“°""p"‘°“‘e WP/ i) verindPact . represente un groupe partant
r~actif, q 4une pet hanam ne de formule H2-N-CH2- 45 R2 (XV), dans

un solvant erte a h vis de |la r6action, pour pr6parer ainsl un conpos6
de fornule ~~~~~~~ . ) DS
B e e LI

|| i nl‘C’l
) :
" N N _R% (1-a-2):
cH 1
A 1 N
R
25 {f) a cycliser un intermédiaire de formule :
N
Cy
NG u NO
. 2 2 (XIIX)
l-t _ m—cnz-n
35 qu'on peut préparer in situ par N-alkylation d'un intermédiaire de formule :
N

Ly
w n—&t@?z (xIv}

dans laquelle W* représente un groupe partant réactif, avec une méthanamine de formule Hz-N-CHz-
45 R? (XV), dans un solvant inerte vis 2 vis de 1a réaction, pour préparer ainsi un composé de formule :

Y

~8

50 R (T-d-1)

—

66 et, éventusllement, a O-alkyler (I-b-1) avec un réactif

W-R™ V)

66



*C L rm ; > dans | equel Wrepresents un groups actit, pour
pr dpar er ai nsi un conpos6 de fornule: 'R

Formil e; K Unbt-nH 02 T Eﬂwmﬁ"&{/} L LY H!\\lj!l avec

un r6ducteur convenable dans un solvant inerte vis a vis de |a reaction,
event uel | emasnk ieqtiel W Bpa&AR lﬁ'gmnpeagaimréamtpbunﬂmm'r ginshurmeédmposd dedompaise de
formule: N 25 ~~~~~~~~~~mm H2 O)R 30 op6ration qu' on fait facultatfvenent
suivre d' une reaction de N al Iatlon de (l-a-1) avec un r~actif WR141
(XI'l') dane | oquel Wreprd pnjun gr § dPhartent rdactif, pour sinsi
prdpa& er un conpos6 de fo (I-a- 2;9 ou _‘pour obt bnir un conpos4 de

formul e: 35 40 Nii quldmPf&ist facul tativenent
suivre d une reaction de Oah on ﬁ(l_b 1) avec un r6actif WRW - 45
(XVl) dans | equel Wrepr~segte roupd partant r-~actif, pour ainsi
pr6parer un conpose de formile (I-b 2); (h) a condenser une
1, 2- B&nzenedl

m ne de for Q: ON | -~I-

(XVI11) avegg Sr‘f YSUBRE RE” Vg8 ﬁ%ﬂgf'?d’f‘ infrmédighe 48/UMWR: un sol vant Inerte vis & vie
de | a r~action, pour ahnsi prdparer un conpos4 de formule 67 EP 0 260
744 8B1 il 1133 Nl1111 ME DI | 111111 U RI( s2'l~gt"_g3
(T—‘\-/_,C,s ; ou |l R-c (i) ddpui furer un internediaire de forrnule:

-~ y NH-CO-R® (XV1I)

N0,
20
L_ avec un réducteur convenable dans un solvant inerte vis & vis de la réaction, éventuellement en

présence d'un acide, pour obtenir ainsi un composé de formule :
Ly H
(I-a-1 ).
e~
R N

~_ ~ 30
~
opération qu'on fait facultativement suivre d'une réaction de N-alkylation de (I-a-1) avec un réactif
W-R'*! (Xil) dans lequel W représente un groupe partant réactif, pour ainsi préparer un composé
de formule (l-a-2) ou pour obtenir un composé de formule :
35

Y ‘éﬁr‘z (1-b-1).
. 40 cH !

- qu'on fait facultativement suivre d'une réaction de O-alkylation de (l-b-1) avec un réactif W-R'"! -
46 (XVl) dans lequel W représente un groupe partant réactif, pour ainsi préparer un composé de
formule (I-b-2) ;
< (h) & condenser une 1,2-benzénediamine de formule :

L ‘:: (XVIII)

avec un agent générateur de > C=O dans un solvant inerte vis 2 vis de la réaction, pour ainsi
préparer un composé de formule

50

&5

67



&~~~~M dans | aquel le R6 est un radl cal al kyle en | '

mlieu inerte via viAs de |a gegobh 948 B20 rdpar er. ai nsi
conpose dde fornule (1); dans Tequel R14 et R4 regmﬂi’mﬁ"m;ﬂmm!
I ndépendamment un at onme d' hydrogbne, un radical cy Ar,
alkyle en G -lo ou a #en C -S substitue par Ar' ou cyc oaﬁky"le en
C3 7 ; Ra est un rajil cdl cycloq{lkgzle en Ca-i, Ar2, alkyle en C -l0 ou

al kyle en G - substito®’par Arl'pu cycl oal kyle en Ca-7 ; et R 1b est un
%L -S sub$r+edud par Arl 25 ou

radi cal alkyle en G -|

cycé oal kyle en Ca-7 ; ag~ acul tati venentt Q%bstitue avec Ar2,
al kynyl e en Co-G facul t & i WRitue avec Ar2 ; ou Ar' ; et b
convertir facultativenent |es conposes de fornule (1) les uns dans |ea
autres par ction de transformation d' un groups fonctionnel;

et , Went ué'?F@?FE'W{"”“&i%'HW'Pl fofade: conposas de fornule (1) en un sel

d' #Adffl on avec un acids non t oxdque, nbtallique ou & subsatution am ne et
t h~r apeuti quenent actif ¥raltenent 1avec un acids ou une base \ /o
convenabl e, ou au contr:ﬂ éL onver Rir 1o sel d addlffon par un acids,
metal | i que ou & substitutliyon une base |libre avec un alcali ou un
agi gs; et/ou & prdparer dea ~h\och| m que- ngexh) | sonbres de
oghui-cl. 36 40 45 50 55 §8 A

dans laquelle R® est un radical alkyle en G-, au sein d'un milieu inerte vis & vis de la réaction,

20 pour préparer ainsi un composé dde formule (l) ;
dans lequel R'* et R' représentent chacun indépendamment un atome d’hydrogéne, un radical
p cycloalkyle en Ca-7, Ar2, alkyle en Ci1—10 ou akyle, en Ci-s substitué par Ar' ou cycloalkyle en

Cz-7 ; R"*' st un radical cycloalkyle en Cs-7, Ar?, alkyle en Ci-10 ou alkyle en Ci~; substitué par
Ar' ou cycloalkyle en Cs—7 ; et R"™ est un radical alkyle en Cy-10, alkyle en C;-¢ substitué par Ar!
2 ou cycloalkyle en C3;~7 ; alcényle en Ca—¢ facuitativement substitué avec Ar2, alkynyle en Ca—g
facultativement substitué avec Ar? ; ou Ar' ; et & convertir facultativement les composés de formule
(1) les uns dans les autres par réaction de transformation d'un groupe fonctionnel; et*éventusilement,
a convertir les composés de formule (I) en un sel d'addition avec un acide non toxique, métallique
, ou & substitution amine et thérapeutiquement actif par traitement avec un acide ou une base
‘-\\/éo convenable, ou au contraire, & convertir le sel d'addition par un acide, métallique ou & substitution
amine, en une base libre avec un alcali ou un acide ; et/ou & préparer des formes stéréochimique-

ment isoméres de celui-ci.
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