DESCRI PTI ON The present invention relates to new substituted 1H i m dazol es,
and thei’r pharmaceutically acceptable non-toxic acid addition salts, as
well as to processes for their preparation and to their therapeutic use. It
al so concerns pharmaceutical conpositions containing the said conpounds.
According to European Patent No. 24,829, 4-benzyl-IH imdazoles are, known,
in which the benzyl group contains in the phenyl nucleus various
substltuenDEsegt@mueN fron1hydrogen and chloro, brono, fluoro, nethyl,

et hyl, met hoxy, roxyl nd ni_t roups. Thes Q unds have
antYhypertensz %F— g n% }8?156 ?&%ﬁtg negnngggﬁgB%eg
ant|-|nflamﬁanmnﬁaandeSnaaqdlthezmn@hpmmpeeutesalEyrapeaptﬁhﬂennoheto&ﬁc047
describes ak aaditﬁepk%&h%'ky%g %@11'agdgaob%acaggegnfwgl%Be&Qe al kyl

radi cal of roup contains lI-6"carbon atons; I n nost of the
conpounds, PFﬁBaFﬁFGQEOPEdrtﬁgth§1§dGhﬁF@E§PF}CSH§§t|tuted by an al kyl

radi cal cont ai nmagalsbocBn@éﬁ:h@nphhmce@ta&amyboﬁ\p@uat%ne eehshihdhed or
unsubstltuéﬁd ben radi cal . These conpounds possess antithronboti c,

anti hypert §|§31 HPWPPUP i‘al and antifungal activities. European Patent
No. 72,615 al soAdescdilgstel Eurapednb®areghtl Noi.n2dasabes Bubenaylhi#h t he

benzyl grOEﬂlaézéiaﬁtékgtﬁﬂohﬂﬁtEﬁl%h&%ﬁ EﬂéiLEBQXQV§?§P§L§§ht5§ﬂE L The

benzyl groug contains in r|n% various sub S selec ed from
hydr ogen, BhfaPbgeKl RECAPUS @aﬁypu5h§y gk} tupBteesRéRPLRdd EEams hydgyogen

”Ethy|en9dhﬁaYCh§6kéa|bE@hBeeﬁthQoadméﬁﬁ?E CéEh?@ ah@&ﬁox§heam1no
pharnacoIOﬂg§E°§Kﬁlals descrlbed inthis latter atent denbnstrate that the

congounds APHePLERS; EougﬁtltﬁpﬁﬁﬁoFP@PQHB §i BA¥Ei ¢ properti es.
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Lo ehhe R dighs R tak, g Sa o Rok BB 05, TUBRRBRRRYE o
phenyl nucPatienta¥osub8t PRt deéscribke simizag-4oKpaeeylpbkyﬁDoh§ by met hyl
radi cal s. iﬁl&@§0§@9mﬁutn thEléhUgﬁetQikylagaagcalhef thenghenii81ky1
.|ntroduct|on of a ¥ roxyl radlcal I'n theal pha position
group contains” 1-6 carbon atoms; 1n most of the compounds,
the imidazole ring is additionally substituted by an alkyl
radical containing 1 to 7 carbon atoms, a phenyl group or a
substituted or unsubstituted benzyl radical. These compounds
posbess antithrombotic, antihypertensive, antimicrobial and
antifungal activities. European Patent No. 72,615 also
describes similar 4-benzyl-1H-imidazoles but in which the
benzyl group is substituted in the alpha position by an alkyl
A radical. The benzyl group contains in the phenyl ring various
substituents selected from hydrogen, a halogen, methyl, ethyl,
hydroxy and methoxy radicals and the methylenedioxy radical
between two adjacent carbon atoms. The pharmacological trials
described in this latter patent demonstrate that the compounds
have antihypertensive, antithrombotic and diuretic properties.
J.M. SAVOLA in Naunyn-Schmiedeberg’s Arch. Pharmacol.
334, (1986),423-9 [Chem. Abstr.106, (1987),95591n], studied, in
the rat, the hypotensive and bradycardic activities of some 4-
(phenylalkyl) -H-imidazoles in which the phenyl nucleus was
substituted in the 2-, 2,3- or 2,6- positions by methyl
radicals. It was shown in this study that, among other things,
the introduction of a hydroxyl radical in the alpha position



2 on the al kyl bridge situated between the i mdazol e and phenyl nuclei,

al ways Brought about a reduction in hypotensive and bradycardic activities.
There was no nention however -of anti-ischaem c properties in the

af orenenti oned docunents. The present invention provides new substituted
1H-. i m dazol es having excellent cardiac, gerebral and tissular

ant'i -i schaeni ¢ properties. These conpounds can therefore be used, anong

ot her thi nga, ther alkglpbeidgt sitaadetr batwesh ehedummddebseladdcpﬂehyl
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clini cal expressfon of“an~acute nyocgrdla
a noment arpradpepndie petiwdbiese nyocardi al oxygen demand and the oxygen

supply by the cepaparyasi heu{naht%n ﬁawéveal 8EC§n¥5’ﬂLEQcﬁQBmH@agﬁobErEEé%re
cases, to. nyocardial infarction. Is for this reason that cofpounds

accordlng i8 the Pﬁ?EﬁWFBﬁ19P8dp§PFP@GP§FIy well suited to to the treatnent
of angi na pectorhe pﬁésénecandeﬁtlbnf proetviaaes héwad%EtQﬂutéa has been

f ound t hat certali ofht ese co nd 0s ess a_not nil ni.f  cant
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different, each repr en atomof an a i cal containing 1
to 4 carboﬁlﬁPﬁﬁﬁrSRﬂnﬂBEﬁéstt595 ﬁ?@iégeﬁﬂaﬂéﬁ?réﬁ aI%VPnﬂaﬁheﬁﬁ

cont ai ni ngais6Pddrs3r BAGiAROPECRbraB akkenE EdgheahlcerpaeBENenloEOaf
carbon atons,
_ acute myocardial ischaemia which is the result of a momentary
~ imbalance between the myocardial oxygen demand and the oxygen
supply by the coronary circulation, an imbalance which can
lead, in severe cases, to myocardial infarction. It is for
this reason that compounds according to the invention are
particularly-well suited to to the treatment of angina
pectoris and myocardial infarction. In addition, it has been
found that certain of these compounds possess a not
insignificant hypotensive activity.
The new compounds of the present invention are
substituted 1H-imidazoles corresponding to the general formula

in which
R;, R,, R; and R;, which may be identical or different,
each represents a hydrogen atom or an alkyl radical
containing 1 to 4 carbon atoms,
R, represents a hydrogen atom, an alkyl radical
containing 1 to 4 carbon atoms or an alkoxy radical
containing 1 to 4 carbon atoms,



3 one of the radicals Y1 and Y2 represents hydrogen and the other an 072
radi cal ;* and Z1 and Z2 taken separately both represent hydrogen or an al kyl
radical containing 1 to 4 carbon atons and taken together represent a -CH2

-C(CH3) 2- group, as well as their pharnaceutically acceptable non-toxic
acid addition salts. Wien the nolecule cogtains a single asymretrical
carbon atom conpounds of forrmula | may be either in a racemc formor in
the form of oneoae @tfhtheemldaw Y,Vaea Yheraptecshes CRpdLb %ént&ﬁd the

t

asynmmetrical car ato Qnpou ds are generally 1n e formof a
m xture of diasP &61?8ﬂ§?§ ﬁéSE vaPPgus forms also fall within the scope

of the present iZpvanti 8p. tdken sepanaualg.bothheepye@ehs Htdraoger 2oraah

the Cavent ot 2t Tellcal SREEAUNIAGA) ERY SackBu ety B4R O
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each " epr eggniean abkxhe&&dp@g&mb@éu&qCalug éc@@FEgﬁlétaﬁth@xﬁae%bﬁap
COI’TpOUI']d a%ég-ﬁ-& he invention is for exanpl e

4-1 (2, 6-di ﬁ‘éltﬁoxyrret hyl phenyl ) methyl ] -1 H imidazole. In the case
where the synboWheﬂlthedmeetmgetbentaﬁpseaesungleCH%ymmeteﬁeHa)%ar@b@up,
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= H. Preferred conpounds of the present invention are.t
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invention.

When in formula I, the symbols Z, and Z, each represent a
hydrogen atom, a specific representative of the compounds of
the invention is for example 3-[(1lH-imidazol-4-yl)methyl]-2-
hydroxybenzenemethanol, whilst when in formula I, the symbols
Z, and Z, each represent an alkyl radical having 1 to 4 carbon
atoms, a specific compound according to the invention is for
example 4-[ (2, 6-dimethoxy-3-methoxymethylphenyl)methyl] -1H-
imidazole. In the case where the symbols Z, and Z, together
represent a -CH, or -C(CH;),- group, there may be mentioned as
specific examples of compounds according to the invention

i.z 4-[(4H-1, 3-benzodioxin-8-yl)methyl] -1H-imidazole (Y, = 0Z,, Y,
= H),
4-[(4H-1,3-benzodioxin-6-yl)methyl] -1H-imidazole (Y, = H, ¥, =
0z,) and

4-[1-(2,2 dimethyl-4H-~1,3-benzodioxin-8-yl)ethyl]-1H-imidazole
(Y, = 0Z,; Y, = H).
- Preferred compounds of the present invention are the 1H-

imidazoles of general formula I wherein

R;, Ry, R, and R; represent a hydrogen atom,

R; represents hydrogen or an alkyl radical having 1 to 4
carbon atoms and

Z, and Z, taken separately represent hydrogen and together
represent a -CH,- or -C(CH;),- group,



carbon atons and Z1 and Z2 taken separately represent hydrogen and together
represemt a -CH2- or -C(CH3)2- group, > 4 as well as their
pharmaceutically acceptabl e non-toxic acid addition salts. Conpounds
particularly preferred according to the invention are :

3-[:(1H-i m dazol - 4-yl ) met hyl ] - 2- hydr oxybengenenet hanol

1H i m dazol - 4-yl ) et hyl ] - 6- hydr oxybenzenenet hanol ;

(1 FFInadawe114aslthéhrlbharhadéutibamlyna&ebbaabne non-toxic acid

4H-

g%gﬁé §gkkgentyl] 2- hydr oxybenzenenet hanol ;
fo

yl)methyl]-1Himdazole and its hydrochl ori de;
( H-l 3- beﬂ@mpounds Baytieuharlyl prefedzed sccording to the

%Qﬁh #H‘lré benzodi oxi n- 8- yl)nethyl] 1H—|n1dazole
2 4H 1, 3- benzodi oxi n- 8-yl ) et hyl I m dazol e;

1- (2, 2 %ir ﬁé%ﬁyilmaﬁazoé Be2duebhyhl 82yhyﬁ§ﬁ%cy Fnzﬁmemﬁtaaaeile The
pregenéd!Pgemt1nn1ﬁha?z?%n4§ m$mhhﬁymmasnn d!bk?ﬁéhﬁeﬂéﬁéﬁh&hb@ non-t oxi c
acid additjon_s S.0 e s.of fornu

har maoeut # oLt SLBSiBhcaReL AV L CERRI T Pt JPFBH@BeQ?gBFHBFgam ¢ aci ds
such as hymrOthKermmldgdombéeyi¢pesuymhuErhydnoxybenaedembbhphoiuc aci ds
etc. and g chd e L Lk b Cypet AL b b (o]

salicylic %ng?%% gf% ggFgHﬁgPﬁin ﬁe&gggsgh%i %H €ﬁ£855§%8|§§aO?EFornu|a I,
in which ZAwydrachporiden separately represent an alkyl radical having 1 to

4 carbon aioﬂﬁ ad- 1 09ebBAkoAeBLEACHLyR) eElig1] OiHAimEG]EHL el OUP, are
Denored -1 8ok BpeRy1 k"9, S oER0KGTMIR%b U} PR 71 A TR e
4-[1-(2,2-dimethyl-4H-1,3-benzodioxin-~8-yl)ethyl] -1H-

imidazole;
4-[1-(2,2-dimethyl-4H-1,3-benzodioxin~8-yl)pentyl] ~1H~
imidazole.

The present invention also concerns the pharmaceutically
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acceptable non-toxic acid addition salts of the
1H-imidazoles of formula I. Examples of pharmaceutically
acceptable acids that may be mentioned are inorganic acids
such as hydrochloric, hydrobromic, sulphuric, nitric and
phosphoric acids etc, and organic acids, such as acetic,
citric, tartaric, benzoic, salicylic and maleic acids etc.

The substituted 1H-imidazoles of formula I, in which 2z,

W and Z, taken separately represent an alkyl radical having 1 to

4 carbon atoms and together represent a -CH,- or a -C(CHj),-
group, are prepared by reducing, according to conventional
methods, an imidazole compound of formula :

Ry o
A
| p\;,(z
ORg (II)
R

in which R,, R;, and R; have the meanings given above. Rg
represents a hydrogen atom or an alkyl radical having 1 to 4



(err) (err) in which R2, R3, and R5 have the neanings given above. R6
represents a hydrogen aton1or an al kyl radical having 1 to 4 5 carbon
atons, R7 represents a radical Rl such as defined above or a radical which
may be easily renmoved by reduction, such as a benzyl or triphenyl nethyl
radical, R8 represents a radical R4 such as defined above or a chlorine
atom one of the radicals Y1 and Y2 represents hydrogen and the ot her an

(err) radi @&Ir,bohl aammSZZ RAvieptelska tieanradighie R, aBO¥E. a'srhaéfmdachbaoel s

general ly carrle i n_ei herygIaC|aI cetic ac or ne nal |n<§Pe
presence of &ﬁg é¥§ﬁ31 hﬁﬂ#

t enper at ur asofa Iienzylseﬁﬁtm;ﬂfamqu:mnl admiucaﬂoocaa am@reseertsaa
at nospher e 1glasied’ 9geRuah APHRITHA AbotRl 808 2rutine Akonl" il el @

ammoni a e pre dence of an a um ol greferably
sodi um andhen radiiqals Wisandefe TapKegsntsl hEdsogenaandt hBe oLBRTadNf 67,

exanpl e t etpaREdnof ¥ agngl 7 tﬂﬁviﬁ§etﬂﬁehéaﬂ1ﬁ ! iV@ﬁ abéﬁbls present on
the phenyl nucl eus, of the s arting co nds o nu a.ll ( CI) thls

chlorine atom i EHdiS rﬁeﬁié’tc'&:}qqq 4sh& Yo1cat’?¥é'~ (9.‘1’& iigh e
1H-i m dazokeetdlc faritlloxr methangl CfinZZtmanli)I%%eafcm lofd o gt a1yt , b%uch

prepared by hydrol SIS | us._ac edi
4-[[2, 2-di é&tﬁd S BT, odra%b |]Lé‘$e%nﬁ%‘“ﬂ AW £%rt°
formul a (eﬂﬂfQR preferably at about 80%@4}§n® under an atmosphere qfi||) 4

RL in which yakgg@% d3:a ?&éygqn%% IR tRRATRANROS WateN ALAYE 1 Rpa Pf the
radi cal s Yl an 2 repre nts hydr ogen and the other an_0Z2 radical, Z1

and @3 togé{ﬂ@ﬁ%. ﬁ(jlt REesese = ,aéh&.lkall metal such as lithium or
preferably sodium, and an auxiliary solvent such as toluene or

an ether such as for example tetrahydrofuran. In the case
where a chlorine atom is present on the phenyl nucleus of the
starting compounds of formula II (Rg = Cl), this chlorine atom
is eliminated in the course of the reduction.

Substituted 1H-imidazoles of formula I, in which Z; and Z,
are hydrogen, may be prepared by hydrolysis in an aqueous acid
medium of a 4-[[2,2-dimethyl-4H-1,3-benzodioxin-6 (or8) -
yvllmethyl] -1H-imidazole of formula :

in which R;, R,, Ry, R, and R; have the meanings given above,
one of the radicals Y, and Y, represents a hydrogen and the
other an OZ, radical, Z; and Z, together being the
-C(CH;) ,-group.

This hydrolysis is carried out by means of a mineral acid
such as aqueous hydrochloric acid (pH 2 to 3), at a
temperature of between 20 and 100°C for about one to two
hours.



This hydrolysis is carried out by neans of a mineral acid such as aqueous
hydrochrorlc acid (pH 2 to 3), at a tenperature of between 20 and 1000C for
about one to two hours. 6 The reaction nediumis then nade al kaline to
pH 8 to 8.6 by nmeans of an inorganic base such as sodi um hydroxi de and t he
reaction product is recovered by filtratign. It is washed with water to
renmove inorganic salts and recrystallized froma suitable sol vent.

Acgorzdi ng to a \Tha aretactsidys midditved J:H-th'hia'rdmgﬁ&l(m‘a]h@rmlﬂd:lﬁgl 8 oMy @ Yl
= 0Z2 an y/ Lepare

reduction, xg'cgér%alsz%?o%q‘cg%\?erﬁngﬁgl %%e g:?a% r#)éjl roxlcPey and the
3-[ (1Hi m &gasition pr)qmqwlus Zdﬂ,ﬂ!ﬁngdoéwycha-tkmftm mIIta 1fs—|wasr(ed mith

(err) R4 water toRlcén{bv‘@“:. 1'32’sa|%%sa%d?4}: ttahﬁl?%ﬁgr @ ven

above and resents an r adi containing 1 to on atoms
preferablysh‘éttﬁ% Lep Sadvant - Th| s reduction may be carried out by neans of

various hydri deacqarxaflergamdl d vdriantg| wib¥ciButed 108 imdidazfles of
t enper at ur

er.t organi soI nt S as_for_ éexa
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salts may S azol fs l.a by known
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in which R;, R,, R; and R, have the meanings given above and R,
represents an alkyl radical containing 1 to 4 carbon atoms,
preferably methyl or ethyl.

This reduction may be carried out by means of various
hydrides, preferably lithium-aluminium hydride, at reflux
temperature in an inert organic solvent such as for example
tetrahydrofuran. The latter has the advantage of giving a
rapid, clean and complete reaction.

&J; Pharmaceutically acceptable non-toxic acid addition salts
may be prepared starting from 1H-imidazoles of formula I by
known methods.

The starting compounds of formula II, in which R, = H and
R, represeﬁts an alkyl radical containing 1 to 4 carbon atoms
or a radical which may be easily removed by reduction, and
which are also new compounds, may be prepared according to one
or other of the following procedures
a) An organometallic derivative of formula V is reacted with a
4- (R;-CO) -1H-imidazole of formula VI, according to the
equation



or other of the followi ng procedures : a) An organonetallic derivative of
fornula*V is reacted with a 4- (R3-CO) - 1H i m dazol e of fornmula VI, according
to the equation 7 (err) (V) (V1) (') with R = H
and R7 different fromH R2, R3, R5, R7, R8, Y1, Y2, Z1 and Z2 in these
formul ae having the neani ngs gi ven above, sR7 being other than hydrogen and

Me représenting MgBr or Li. b) A ketone of fornmula VII is reacted with an
or ganomagnesi um conpound of formula VIII according to the equation (err)
(err) 7 (V1) (M 11) (I'')y with R6 = H and R7 different

fromHR2, R5 R7, R8, Y1, Y2, Z1 and Z2 in these fornul ae having the
meani ngs gi ven abovg R? bei ng an algyl radi cal having 1 0 4 carbon atons,
R7 bei ng ot her than %yd gen and Hal yrepresenting a h"fbg A atRgm
Procedures a) and ‘ NcaRyied oy =t ranydre
under an inert In § héscasepof Xonpaynddsin | A1 fandZ2
t oget her represent 2- group, thé t erature at _ '
exotherm c reactioMsis Taxgied out may reach 50C | nYphe casg of canpounds
in which Z1 and z2 taken sdparately represgnt an alkyl radicd wth,1 to

8 4 carbon atons and together the -C(CH3)2- group, which are nore sensitive
to heat, the reaction tenperature is generally '

(V) (VI) (II) with R, = H and
R, different from H

R,, R3, Rz, Ry, Ry, Y, Y,, Z; and Z, in these formulae having
the meanings given above, R; being other than hydrogen and Me
representing MgBr or Li. _
b) A ketone of formula VII is reacted with an organomagnesium
compound of formula VIII according to the equation

N R
5 §_—[‘:§ ‘ + RSMgHaL -

1
R7

N (VII) (VIII) (II) with R, = H and
R, different from H

Ry, Rg, Ry, Rg, Yy, ¥Y,, Z; and Z, in these formulae having the
meanings given above, R; being an alkyl radical having 1 to 4
carbon atoms, R, being other than hydrogen and Hal
representing a halogen atom.

Procedures a) and b) above are preferably carried out in
tetrahydrofuran under an inert atmosphere. In the case of
compounds in which Z, and Z, together represent the ¥CH2-
group, the temperature at which this exothermic reaction is
carried out may reach 50°C. In the case of compounds in which
Z, and Z, taken separately represent an alkyl radical with 1 to



mai nt ai ned between 0 and 200C and in any case nust not exceed 400C.
Cofmpountis of formula Il prepared according to procedures a) and b) above in
which R8 represents a chlorine atom nay possibly be converted by
reduction, according to conventional nethods, into the correspondi ng
conpounds of fornula Il in which R8 repregents hydrogen. The organonetallic
derivatives of formula V are obtained in a known manner by reacting the
correspondangabeHIaeodsrahalt%g%tﬁb&htﬁ&gneacug) éréﬁ@;”&hiéhtﬁﬁeqm§ﬁe0f

conmpounds LN ther sent _t rou t he
tenperaturgegghkéyﬁa% 8% % F&gﬁg Ba?FFPeEQ uggt}§eg%pe %F}Xla V nmay
reach 500Cmanntahaedabetuﬁemoﬂpendd§OPﬁ andchinZanygndage mukEnnsepaxaeedy
represent ggogl kyl radical containing 1 to 4 carbon atons and together the
-C(CH3) 2- group, this tenperature_should be maintai ned bel ow 400C. \Wen the
br om ne der.vat¢9@§°&P§SbPénﬁﬁamgaa4mI1pgepa§ﬁ§oaps%rﬁénezIOaﬁaozzdareéHz )

they may bg) paﬁaabeéd abbvéeaﬁt wngcaakgf @ép@égeﬁusea%hnoaﬂnépﬂt@m | AP

br omopheno] é& €884 rivatives are_broninat g nE g%

1, 3- benzodPB%PH ¥z?eaﬁ8nX§r CE&H§?§uf tRBy AEFCRELBEL PnSBnHﬁn ng
2, 2- d|nethmgyhodpanenmothhbrcmrmespdnﬁingydomppbadseoénﬁbhmnmb I3uihabl y

substituteg Fusﬁlfr§§f$§éﬁg gé gggron1an appropriate bronophenol and

an aqueous solut1®n rom ne derivatives in which Z1 and Z2
represent an al ¥pe paaawmewaﬂ-ﬂ»lg ti@rz,vaam@ﬁ afoffermydy Beapeephtadnsd

alkylatlonlﬁfatHﬁoﬁﬁrmaﬁﬁeadb?greaeamﬁgeeabscoé@ég ehaﬂngObkaﬁmﬁenethods
The 4-(R3 1H i m dazgles o or,nmul a gener al

manger, by®% FH?EFﬁﬁstWétEoWP8§65ﬁHWn8rlh-EﬁgHﬁzoFE BOReCASROPE by neans of
act iVat ed dbfifoandsr dhnghicht be ardhpg tissetrtidie drdprekdntKBHEY: CIG-A M LLER

and E. VV“téﬁﬁﬁb(Jtﬁgdtgﬁsgkaéﬁre(%%7%er2810528% the organometallic
derivative of formula V may reach 50°C. In the case of
compounds in which Z, and Z, taken separately represent an
alkyl radical containing 1 to 4 carbon atoms and together the
-C(CH,;) ,- group, this temperature should be maintained below
40°C.

When the bromine derivatives are brominated 4H-1,3-
benzodioxins (Z; and Z, = -CH,-) they may be prepared by
reacting paraformaldehyde with an appropriate bromophenol,
whilst when these derivatives are brominated 2,2-dimethyl-4H-
1,3-benzodioxins (Z, and Z, = -C(CH;),-) they may be obtained

&J= by reacting 2,2-dimethoxypropane with brominated 2-
hydroxybenzenemethanol, suitably substituted, itself prepared
starting from an appropriate bromophenol and an agqueous
solution of formaldehyde.

Bromine derivatives in which Z, and Z, represent an alkyl
radical with 1 to 4 carbon atoms, may be prepared by
alkylation of the corresponding bromophenols, according to
known methods.

The 4-(R;-CO)-1H-imidazoles of formula VI may be
obtained, in a general manner, by oxidizing the corresponding
1H-imidazole-4-methanols by means of activated MnO, according
to the method described by J.L.KELLEY, C.A.MILLER and
E.W.McLEAN (J.Med.Chem. 20, (1977), 721-723).



9 Ketones of fornmula VI are prepared by oxidation of a correspondi ng

al ¢ohol *of formula Il, in which R3 and R6 are hydr ogen, for exanple by the
action of nmanganese oxide in a chlorinated solvent, preferably chloroform
at the boiling point, the starting al cohol of fornmula Il being itself
prepared by process a) described above. Tige organomagnesi um conpounds of
formula VI, are obtained in a known manner by the reaction of magnesi um
on the correspoﬁ@ﬂqpeﬂlqﬁ frodmiude Vmﬁaaﬂempﬁep;nsﬂnhyuukidﬂtﬂbnwnﬁEalI in

which R6 a S e n red by
reducti on o%g)xla%éc roﬁléié'% %h%pourﬁﬁ@ao&n{'ﬂg m(rzl!ﬁ 3cﬁiﬂ6 %ggsents
a hydr ogen bydaagsd ’-‘aermni@ bahitdie et icasiafy mm@ma ddud i on
(eg. benzy|ckﬂbﬂ1*ﬂa@éﬂ‘3@dlﬂﬁefﬁﬂ) preHer gy I  JE e aci:artrﬂee‘i)dllﬂlﬂd‘

l'iquid ammoni.a_ in resence un1 However, it i.s not easy to fol | ow
the cour sePSHAthe t&’@ag "’ﬁrﬁé"qqt qfs forardaatite bedngar P
hydr ogenol psiepaired s mmm aof dwdxamewnamav@ar bon in an al cohol, at a

t enper at ure whi 0 8 d aumﬂmme(ﬁ

ormul a ns

and R7 is n eduction in an al cohol of fornula R60H
%Q&‘é%?&nd@iﬁh%?. t Iineg1Rvd,

(R6 equal s an al 0 4 carbon atons) of the corres%gndlng conmpound
of fornula Il i [ﬁQQBQHQQSaoﬁyéwﬁﬁﬁﬂaaﬂénﬂanﬂhﬂ Rsa@fdaR7whi ch
can be eashlrg hgmbg@mywrﬁd:mrax@waﬂsm st corpRunds)i aireediearrdess not

corf%épondR@graprebehtsfafhydmbgenlacaa anﬂ?RT &) radhcal nwhiichecas easily
general ly e i Y410 h o] nat he
OR6 group Eé Qegﬁgkﬁb%§'5%dﬁﬂtibnlﬂ¥? g% &h W&?%é g@%@ﬁqPEE?&ggrnuﬁ%%é

(R6 = R7 —rﬁguctlon may be carried out in llquld ammonia in the presence

| ead sol el he d d_al k ed . torml Lkyl ,
R7 5 i), DYFCRSITLORLEY 1o CRTARREICRs: FoTBLRGl HEa B3 A Gl SR

of sodium. However, it is not easy to follow the course of
the reaction and thus it is preferable to carry out
hydrogenolysis in the presence of palladium on carbon in an
alcohol, at a temperature which may vary between 20°C and 80°C
and under an atmosphere of hydrogen at a pressure of between 2
and 5 bar.

The starting compounds of formula II in which Rg
represents an alkyl radical with 1 to 4 carbon atoms and R, is
hydrogen, are obtained by reduction in an alcohol of formula
Rc,OH (R, equals an alkyl with 1 to 4 carbon atoms) of the
corresponding compound of formula II in which R, represents a
hydrogen atom and R; a radical which can be easily removed by
reduction.

In most cases, this reduction does not lead solely to the
desired alkoxylated compound of formula II (R; = alkyl,

R; = H), but a mixture is obtained of this alkoxylated
compound and the corresponding alcohol of formula II (Rg = R; =
H). This mixture is generally used as it is to carry out the
following stage of eliminating the OR, group by reduction.

H)
H)

However, if so desired, the alcohol of formula II (R; = R,
and the alkoxylated compound of formula II (R; = alkyl, R,



and the al koxyl ated conpound of formula Il (R6 = alkyl, R7 = H) 10 may
be‘isolated in a pure state, for exanple by chronmatography of the m xture.
Furt hernore, hydrochlorides of the alcohols of formula Il (R6 = R7 = H may
be easily converted into the hydrochl orides of the al koxyl ated conpounds of
formula Il (R6 = alkyl, R7 = H) by sinplydeating in the corresponding

al cohol ‘of fornula R60H Wien a chlorine atomis present on the phenyl

nucl eus of magebet disblagedoimanguref stateyl okl eikRipieCb), chironat:

el i m nat ed ol & g 3 'ne as the easily renovabl e R7 radical during the
reducti on processes have just been described. The

4-[[2, 2-di met hylE'umhgrswtr@nszchle(rgdeS) ofy cheeBAgoBolE- ofi dorouda T

formula Il ligare prep d 9 s,
of a compo (RATE R Or?rﬁuff‘dméb\( 1Y H&éigﬂ c@ﬁGQfE‘é@ 11590091@&515'%898&518?{5%%

R
have the n@gthﬁ a&k@éﬁ éﬁ@@eCQWEQEFdén&fooF@H#éségt(Pagetﬁéky%heR7 = H)

-C(CH3) 2- pyospmpll heatdnet ionthe geRteabondiag a@dohel eift etmulagl aci al
acetic a0|g gg in methanol, in the presence of a catalyst, such as for
exanpl e palrfadi um on carbon at a tenperature of 20 to 800C, preferably at
about 800C, andWheter @hlatnmsphépm af pyeéseptnoat theppbeyyienuilieaswedn 2

and 5 0ar ehel Brbiriubd 3RRRhAad B herhigacse @) ance)katl ggtal such as

lithiumor preferably~sodi Gm .and an auxi[iary soPvent slich as tol uene or
an et her agePGFaé%HHEﬂémﬂéﬁﬁéﬁyéFoFBﬁaﬁam$h§1@ﬁléﬁlﬁbeaﬁéﬁﬂﬁﬁl€ﬁmﬁﬂ?ble

possi bly bg pf&éi?&&lOauklﬂﬁgpﬁﬁé)’keﬂuétﬁéﬁ ptotbesetavhifl EQ¥RO§HEE Béen
fornula I Is elimnated during this reduction. The starting

al kyl 3-[(% Fﬁ%ﬁ&?ol 4-yl)nethyl ]-2- hydroxybenzoates of formula |V nay be
prep fed by a nithei 4-4tlage-pioethyl-4H-1,3-benzodioxin-6 (or 8) -

yllmethyl] -1H-imidazoles of formula III are prepared by

reduction, according to conventional methods, of a compound of

formula II, in which R,, R;, Ry, R, Ry, Rg, Y, and Y, have the
meanings given above and %, and Z, represent together the

-C(CH;3) ,- group.

This reduction is generally carried out either in glacial
acetic acid or in methanol, in the presence of a catalyst,
such as for example palladium on carbon, at a temperature of
20 to 80°C, preferably at about 80°C, and under an atmosphere
of hydrogen at a pressure of between 2 and 5 bar or in liquid
ammonia, in the presence of an alkali metal such as lithium or

&J preferably sodium, and an auxiliary solvent such as toluene or
an ether as for example tetrahydrofuran. The chlorine atom
which may possibly be present on the phenyl nucleus of the
starting compounds of formula II (R = Cl) is eliminated
during this reduction.

The starting alkyl 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzoates of formula IV may be prepared by a multi-
stage process :

a) reaction in the presence of sodium ethoxide of an alkyl
2-oxo-cyclohexanecarboxylate of formula IX with a 4-
chloromethyl-1H-imidazole of formula X, to obtain an
alkyl 1-[(1H-imidazol-4-yl)methyl]-2-oxo-



a) reaction in the presence of sodium ethoxide of an alkyl
2- 6x0- cycl ohexanecar boxyl ate of fornmula I X with a 4-
chl oronmet hyl -1 H i m dazole of formula X, to obtain an al kyl
1-[ (I Him dazol - 4-yl ) net hyl ] - 2- oxo- 11 cycl ohexanecar boxyl ate of fornmul a
Xl according to the equation (err) (err) {grr) (1X (X
(XI) b) heating the al kyl 1-[((1H i m dazol -4-yl)nethyl]-2-oxo-
cycl ohexanecar b wrﬁﬁné‘csyﬂnd@l&té Ut ToHEAla AU RIrd e iReaid!r e of
approximately 10 8 .1050C, in the presence of an excess of sodium
et hoxi de, whi chS nmol ecul ar rearrangenent, to the al kyl
3-H(1H i m dazol - 4- yl)net hyl]-2-o0xo-cycl ohexanecar boxyl ate of fornula Xl
according to the equation (err) (err) (err) (err) (err) R4
4 (err) (XI) (XI1) c) oxi dati on of
the al kyl 3-[(1H i m dazol-4-yl)nmethyl]-2- oxo-cycl ohexanecarboxyl ate of
formula XIl by bromne in acetic acid at reflux tenperature for severa
hours, to obtain a mQture of al kyRz3-[(1Him dazol -4-yl % I] 2-

or?

hydr oxybenzoate and [Rg derivativ brgn1qated |n the 2 tions
of inidazol e, foIIo PFO0Rg & cL )x ’5)
\N
|
Ry
N
(IX) SN §) (XI)

b) heating tle alkyl 1-[(1H-imidazol-4-yl)methyl]-2-oxo-
cyclohexanecarboxylate of formula XI for several hours at
a temperature of approximately 100 to 105°C, in the
presence of an excess of sodium ethoxide, which leads by
molecular rearrangement, to the alkyl 3-[(1H-imidazol-4-
yl)methyl]-2—oxo—cyclohexanecarboxylate of formula XII
according to the equation

COOR 9OOC

~ HSONa ,j

(XI) (XIT)

c) oxidation of the alkyl 3-[(1H-imidazol-4-yl)methyl]-2-
oxo-cyclohexanecarboxylate of formula XII by bromine in
acetic acid at reflux temperature for several hours, to
obtain a mixture of alkyl 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzoate and its derivatives brominated in the 2
and/or 5 positions of imidazole, followed by



12 hydrogenol ysis of the m xture obtained in the presence of palladium on
caf bon and rhodi um on carbon, under a hydrogen pressure of 3.5 bar, which
finally leads to the alkyl 3-[(1H i m dazol -4-yl)nmethyll-2-hydroxybenzoate

of formula IV, according to the equation R OCC 0 R
(err) 9 (err) 1) oxidatjpn (err) 2)
reducti on R4 R (XII) (I'V) with Rl, R2, R3
and R4 in thesenka s @£t khamaktige @ib\t&rimlaom m B&esence of
representing an ag radlcal th l1to 4 rhbon_ato ra met hyl
or "ethyl . 4-chl B o optneh, et shoriat, e’ 3TRp e SaRsRa R

starting from t hydorogess poedisugel ldfi 3i.6%abalrg- mmmamalgy lelalder itlmattihtm
according to kn th gy egn b I

1H i m dazol es O%W?qu3lgqﬁﬂé§%he iogsitﬁhq%k&%gqﬁa%e% P&%éﬁﬁﬁ%ﬁab
non-toxi c aci d £0aMulen I¥al Asaexddngy & ﬁ@ﬁteéﬁﬁ&#ﬁ@ cerebral and tlssular
anti-ischaem c properties. The pharmacol ogical trials described bel ow
provi de evidence of these val uable properties. The follow ng products of
the present invention were subjected to pharmacol ogical trials : -
3-[(1Hi m dazol - 4-yl ) et hyl ) - 2- hydr oxybenzenenet hanol (product: A) -

3-[ (1H i m dazol - 4-yl ) et hyl J- 2- hydr oxy- 5- net hyl - benzenenet hanol (product
B) - 3-[ §§én1d olkg-yl)nethyl] 6- hydr oxybenzenenet hanol %product O
13 4-[(6- mefayy ~dH- oxi,n-8-yl ) met hyl ] - 1H-4 njodazo?*é 3

)( 1) oxidation AN R,
- { > s
L I 2) reduction .
— f, Y R ‘
4 R1
(XII) - (IV)

with R;, R,, R; and R, in these formulae having the
meanings given above and R9 representing an alkyl radical
with 1 to 4 carbon atoms, preferably methyl or ethyl.
4-chloromethyl-1H-imidazoles of formula X may be prepared
starting from the corresponding 1lH-imidazole-4-methanols by
chlorination according to known methods.
As has been indicated above, the substituted
1H-imidazoles of formula I as well as their pharmaceutically
S acceptable non-toxic acid addition salts have excellent
cardiac cerebral and tissular anti-ischaemic properties. The
pharmacological trials described below provide evidence of
these valuable properties.
The following products of the present invention were
subjected to pharmacological trials
- 3-[(1B-imidazol-4-yl)methyl] -2-hydroxybenzenemethanol
(product A)
- 3-[(1H-imidazol-4-yl)methyl] -2-hydroxy-5-methyl -
benzenemethanol (product B)
- 3-[(1H-imidazol-4-yl)methyl] ~-6-hydroxybenzenemethanol
(product C)



hydrochl ori de (conpound D) 4-[(4H 1, 3-benzodi oxi n-8-yl)nmethyl]-IHimdazole
hydr ochl*ori de (conpound E)

4-1(2, 2-di net hyl - 4H 1, 3- benzodi oxi n-8-yl )net hyl ] -1H i m dazol e (product F)
4-1(2,2,6-trinmethyl-4H 1, 3- benzodi oxi n- 8-yl )nethyl ]-1H i m dazol e (product

G 4-[1-(4H 1, 3-benzodi oxi n-8-yl)ethyl]-1hisi m dazol e (product H)
4-[1-(2, 2-di net hyl -4H- 1, 3- benzodi oxi n- 8-yl )pentyl]-1H i m dazol e (product
1) 3-[(1-(Him dazokedmgthptrtiltl; 2-bgdzodybrinaecdept]hathyl] pLAdimidd}ole
4-1[ 2, 6-di met hoxy:3-( 1 y nyl]methyl]-1H imdazole
ydrochl or i de (p¥%§5§§hg§£985 tEBpbRAS )
4-T1-(2, 2-di met Wt I 44H41 33 bearaddbekings yy) bnaphyl] HLHt hiddasbdre ( product L)
[

3- 1-(1H—inidazqﬁyéf¥&ﬁf59yhé-gégmﬁégﬁabg zenenet hanol (product M
d-4-[1-(4H—1,3-benzodioxin-8-nget yl']-1H1imdazole éproduct NR Car di ac
i schaeni ¢ activityl{212-gimeRRytatHT ) Anbanzedi pEinzeovhhaethvt heb¥oni zed

rat, a coronary ihmgaadd®ei (Py6@dce Bjabl e cardiac i schaem a (see H SELYE et
al . Angiol ogy, 11, (1960), 398- 407 Léﬁ' esulted Ln an elevation of.the R
wave of the epic%ré?gf%egegF?%%é?ﬁﬁo a%1§s SO R I¥§§@?€%¥i? i

J. El ectrocardi ol iRd§20¥e) (pB6d9&L. GThe anti-ischaemic activity of a

product was_revegl ed_ aq I 0 ' Nt he_ LON_ o _ e. Table
shows, for the h?oggcggHsﬁbfgﬁggée?%bgﬁ% ?rfgfge%ﬁgpdgéei§%%§%$?% ng/ kQ)

whi ch, adni ni st efREC@REEalenously to a group of 5 rats, produced a mean
reduction in thegefevap|9ndohethPl Ramay £3 Obedtod£88in20% 1) pentyl] -1H-

imidazole (product I)

i - 3-~[1-(1H-imidazol-4-yl)pentyl] -2-hydroxybenzenemethanol
(product J)
- 4-[[2,6-dimethoxy-3- (1-methoxyethyl)phenyl]lmethyl] -1H-
imidazole hydrochloride (product K)
- 4-[1-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)ethyl] -1H-
imidazole (product L)
- 3-[1-(1H-imidazol-~-4-yl)ethyl] ~-2~-hydroxybenzenemethanol
(product M)
~ d-4-[1- (4H-1, 3-benzodioxin-8-yl)ethyl] ~1H-imidazole
(product N)
1. Cardiac ischaemic activity
o 1.1. In the rat

In an anaesthetized and thoracotomized rat, a doronary
ligature induced a stable cardiac ischaemia (see H.SELYE
et al. Angiology, 11, (1960),398-407) which resulted in an
elevation of the R wave of the epicardial
electrocardiogram (see L.G.T.RIBEIRO et al.,
J.Electrocardiol.12, (1979), 89-95). The anti-ischaemic
activity of a product was revealed by a reduction in the
elevation of the R wave.

Table I shows, for the products subjected to the
trial, the dose (DE,, in mg/kg) which, administered
intravenously to a group of 5 rats, produced a mean
reduction in the elevation of the R wave of at least 20%



14 for the group of animals. The foll ow ng conpounds were used as reference
substantes : - Propranolol : 1-(isopropylam no)-3-(Il-naphthyl oxy)-2-
propanol - Verapaml . al pha-[ 3-F[ 2- (3, 4-di net hoxyphenyl ) et hyl ]

met hyl am no] propyl ] - 3, 4- di net hoxy- al pha-

(1-net hyl et hyl ) benzeneacetonitrile; - Nifgedipine : dinmethyl ester of

1, 4- di hydro- 2, 6- di net hyl - 4- (2-nitrophenyl)-3,5- pyridinedi carboxylic acid.
Table I. Producter the group ofDEXimals .nThleg¥oAlowing compounds were

0.006 B used as referenc&oﬁé%lggances 0.20 D

0.09 E 0.24 G
0.26 J - Propranolol : (Q-Adsppropylamino)-3-(l-naphthydogy)M2-
0.02 N < r%%alﬁbq_pranolol 9.47
Ver apami | N f edi

ne ) 1.70 1.2
In the dog In an ¥REXRE2MEd bedr PARRE- éérdﬂ§FJ3pﬁe§ﬁEFtB°6U§PPH¥ﬂéPthYl]
(occl uder), coronary occl usion meaﬂyqaﬁlaa]pkepguuog et diihethbxyeanrphia-of

the epicardi al electrocardlogr aem c_action,of ;a conmpound
resulted in a reduction of the g; sgggkéyi?%gngfnsgﬁﬁ%ﬁplgfé&gf|on (P.R
MAROKO and E. BRAUNMEDipEnec. SQAmeL976,esupplof)lﬁzrﬂﬁadeoEz BPSTEI N et
al., Crc.53. (1976, SUDD|-|),é&%@%ﬂ&ﬁh4TQELﬁikko§BQW§1)tgﬁ5Lhe products

pyridinedicarboxylic acid.

_ Table I.
&“/
Products DE,, (in ma/kqg)
A 0.006
B 0.22
Cc 0.20
D 0.09
E 0.25
F 0.24
G 0.26
J 0.26
L 0.03
M 0.02
N < 0.23
Propranolol 9.47
Verapamil 0.32
Nifedipine 1.70
_ 1.2 1In the dog
N In an awake dog bearing a coronary pneumatic obstructor

(occluder), coronary occlusion produced an elevation of
the ST-segment of the epicardial electrocardiogram. The
anti-ischaemic action of a compound resulted in a
reduction of the magnitude of the ST-segment elevation.
(P.R. MAROKO and E.BRAUNWALD, Circ. 53, (1976,
Suppl.I)162-168; S.E. EPSTEIN et al., Circ.53, (1976,
Suppl.I),191-197). Table II shows, for the products
submitted to the test, the dose (DE,; in mg/kg) which,
when administered intravenously to groups of ten animals,
produced a mean reduction of at least 20% of the ST-
segment elevation on the whole group of animals.



submtted to the test, the dose (DE20 in ng/kg) which, when adm ni stered
I ntravenously to groups of ten animls, produced a nean reduction of at

| east 20% of the ST- segnent el evation on the whole group of animals. 15
Table 11. Products DE20 (in ng/kg) A

0.002 B, 0.02 C 15 0.02 D

0.09 E 0.01 F 0.24 G

0.26 H 0. 007 | 0.1

0.03 K 0.31 L 0. 008 M

0. 0007 Propranol ol I%?%%‘%%*these tables, it can be seen
that the products of the inﬁgghhgggare very activggand; ' to the

ref erence substances. 2. rebra anti-ischaeniE‘é%tﬁV| y Ligature of the

two carotids in anaesthetized gice progressively producgdophe death of at

| east half of the animals afteg 90 mnutes. In this tesp,o08 0.2 ng/ kg dose
of conpound A dissolved in 10 gl of a normal saline sol gtpan was
adm ni stered by the intraperitbneal route to a group of gl89ani nals, 30

m nutes before making the |igaBures. At the sane tinme, @.0tntrol group al so
consisting of 18 animals, onlyFreceived the normal salife24o0l ution (0.9W

aqueous .26
.007

1
.03
.31
.008
.0007
Propranolol .53

In these tables, it can be seen that the products of the
invention are very active and superior to the reference

SPRgHID
[oNeNoNoNoNoNoNe]

substances.

2. Cerebral anti-ischaemic activity

Ligature of the two carotids in anaesthetized mice
progressively produced the death of at least half of the
animals after 90 minutes.
In this test, a 0.2 mg/kg dose of compound A dissolved in
10 ml of a normal saline solution was administered by the
intraperitoneal route to a group of 18 animals, 30

ht minutes before making the ligatures. At the same time, a
control group also consisting of 18 animals, only
received the normal saline solution (0.9% agueous
solution of sodium chloride). The number of animals
surviving in the control group and the treated group was
then noted, 30 minutes and 90 minutes after the ligatures
were applied. The results obtained are given in Table
ITT.



solution of sodiumchloride). The nunber of aninmals surviving in the

control “group and the treated group was then noted, 30 m nutes and 90
m nutes after the ligatures were applied. The results obtained are given in

Table 111. 16 TABLE I11 Product Nunmber of aninmals surviving
Peri od Control group Treated group 16 (mn) A 12/ 18
17/ 18 30 A 9/ 18 15/ 18

90 This table shows that conpound A significantly increased the nunber of
animals surviving in the group treate '%p npound A conpared with the
nunber of aninmals surviving in the co p. The protection achieved

and cal cul ated according to the ABBOIT fornmula (see FINNEY, Statist.Meth.in
Bi ol . Assay, 2nd 4) was Sﬁf %%- ] i ssul ar 4 mc
activity In ani g ol ogy, (it He lmb;g%gi%%ﬁ%?%%%s in isé#%gggg
tissues is an indication of thé&aidgiole qmounf fiygat@danaud cel | s (i)

A.D. SHARMA et al., J.din.Invest,72,(1983),802-818). Long duration coronary
occlusion (150 mi nytes) carried out qn, anaesthetized rats, brought about an
accurul ati on of ca?%iun1ions (+250%ﬂ%4f§issues df’ /t4¥e necroti zed réﬁ1on

In this test, the @npound studi ed wes/18dm ni st ensy1uantravenously ow®r a
period of one mnute, ten mnutes before coronary occlusion, to a group of
at least 6 rats at a dose of 100 gg/ kg dissolved in 0.8 ml of normal saline
solution. This Sddisnitedrls ishewsadhatmeginpaind Polsigndd ipndlyt dmdueasgsdn
of the test conMpeindnmibcd IS ArimahQd 8 FihRtlg H.QPrtHeOLgfdﬂiJ A dBWitn

hours. After having dissected the necrotized region, the, .
: compound A compared with the number of animals surviving

T
aed in the control group. The protection achieved and

calculated according to the ABBOTT formula (see FINNEY,
Statist.Meth.in Biol.Assay, 2nd Ed. 1964) was 66% after
90 minutes.

3. Tissular igchaemic activity _
In animal pathology, the accumulation of Ca** ions in
ischaemic tissues is an indication of the degree of
suffering of the cells (see A.D.SHARMA et al.,
J.Clin.Invest, 72, (1983),802-818). Long duration coronary
occlusion (150 minutes) carried out on anaesthetized
rats, brought about an accumulation of calcium ions
(+250%) in tissues of the necrotized region.

W, In this test, the compound studied was administered
intravenously over a period of one minute, ten minutes
before coronary occlusion, to a group of at least 6 rats
at a dose of 100 pug/kg dissolved in 0.8 ml of normal
saline solution. This administration was immediately
followed by a slow infusion of the test compound at a
dose of 100 ug/kg per hour for two and a half hours.
After having dissected the necrotized region, the
tissular accumulation of Ca** was measured by atomic
absorption spectrometry according to the procedure
described by Hideto OHHARA et al., (J.Mol.Cell.Cardiol.
14, (1982),13-20). A control group consisting of at least
6 rats only received the normal saline solution.



tissular accumul ation of (err) was neasured by atom c absorption
spéectrofetry according to the procedure described by H deto OHHARA et al .,
(J.Mol . Cell.Cardiol. 14,(1982),13-20). A control group consisting of at

| east 6 rats only received the normal saline solution. 17 The activity
of conpound A was conpared with that of Vggapam | adm ni stered under the
sanme conditions but a dose of 320 (err)kg of Verapami | was used instead of
(err). Table | Vs m#tﬂhﬁﬁw tare crdmﬁ(?iﬂdﬁm iwas%d&?ﬁatﬁmrtma:hadﬂ 635 4 .
concentration iR, ischaem c fi.ssues of.t treate r oup._c ared.wi.th the
mean Ca++ ion cgf Eearﬁalngtrﬁ} oarénlur{uisgceﬁfae&%eq %S S(#“e[ ﬁ’gméﬁﬁ)ﬁp 8 &J'U:UF? The
results show t hdlosealath@2dh pgiikoniaf dfespmmid dese Wead nesteadeof han t hat

of Verapam |, cgqt \ was nore than twice as active in conbatting the
infiltration of calcifuminto the tissues of the necrotized region. TABLE IV
Product s Table Adgkealioh shevwsoidenmedichd s im $s @fatheamean Ca™y

Ver apami | ion concentratiolB i ischaemic tissues of the 4%chted

Toxicity The toxicity of prodycts.of .the |nve&‘j1tFLon was determ ned with NWVRI
mal e mce by maéﬂ’?“(ﬁ/ qomgared w the mean Ca** ion concentration in

(S. | RW N, Psychopsarheendlodgiimasd®y HHEGhe? 20my01 gRomgy.e They erctiaidas adhdwhe
product studi ed r.e . Sher. i | t.qneal t Is I I ce
until the |et halt\fﬁgée%%?gyéﬁhai?%& %t%%%ﬁg%[%hgl (ﬁié;aéteh%o%lt%v%n%sé%ﬁﬂr?a st%(;%u of
three in 48 hour"—@&t %IV@I‘@H?@P&/V @Qﬁwqﬂﬁe%m were &han tydse /ey t he
products of the gt iioN .corbdt®inve He' AMeiNictaitaline dehda1ldifmP R tthedf

the invention are not verfy thOXI cC, ) ]
tissues of the necrotized region.

S’
TABLE IV
Products ‘ Reduction in concentration
of tigsular Ca** (in %)
Verapamil 18
A 40
4. Toxicity
The toxicity of products of the invention was determined
with NMRI male mice by means of Irwin’s test
(S.IRWIN, Psychopharmacologia, 13, (1968),222-257).
k{. Progressive doses of the product studied were

administered intraperitoneally to groups of three mice
until the lethal dose was obtained (causing the death of
two animals out of three in 48 hours).

Table V below gives the observed lethal dose for the
products of the invention. It follows from this table
that the products of the invention are not very toxic,
the lethal dose being well above the active doses.



the | ethal dose being well above the active doses. 18 TABLE V Product

Let hal dose (in ng/kg) A 204 B

> 218 C 613 D

80 E 253 F

73 G . 258 Hg

69 | 300 J 260
K 31.2 L

25.8 The pharmaceutical conpositions ¢ i_pipg the products of the

I nvention may be adm nistered orally, ggkﬁﬂﬁéﬁally or rectally. The

phar maceuti cal conpodroduxst whi ch can be used Hethalr alosednfin sig/dtdlon nmay
be solid or liquid, for exanple in the formof tablets (coated or
uncoated), pills, dragees, gelatine capsules, solutions, syrups, and the
like. Simlarly, the codpositions which can be used for %ﬂ@?enteral

adm nistration are the pharnmaceutical conpositions knawpifgr this node of
adm ni stration, for exanple solutions, suspensions, or aqueous or oily

emul sions. For rectal admnistration, the conpositions aining the
conpounds of the inventilbn are generally used in the form®f suppositories.
The pharnaceutical for such as injectable solutions,iigfmtable

suspensi ons, tablets, drops, suppositories and the |ike are prepared by the
met hods currently used By pharmaci sts. The conpounds of t4 invention are
mxed with a solid or liguid, non-toxic, pharnmaceutical lpggacceptabl e

o H 69
~ I 300
J 260
K 31.2
L 25.8
The pharmaceutical compositions containing the products of the
invention may be administered orally, parenterally or
rectally.
The pharmaceutical compositions which can be used for oral
administration may be solid or liquid, for example in the form
of tablets (coated or uncoated), pills, dragees, gelatine
capsules, solutions, syrups, and the like. Similarly, the
&g compositions which can be used for parenteral administration

are the pharmaceutical compositions known for this mode of
administration, for example solutions, suspensions, or agueous
or oily emulsions. For rectal administration, the
compositions containing the compounds of the invention are
generally used in the form of suppositories.

The pharmaceutical forms such as injectable solutions,
injectable suspensions, tablets, drops, suppositories and the
like are prepared by the methods currently used by
pharmacists. The compounds of the invention are mixed with a
solid or liquid, non-toxic, pharmaceutically acceptable
carrier, and optionally with a dispersing agent, a
disintegrating agent, a stabilizing agent etc. If desired,



carrier, and optionally with a dispersing agent, a disintegrating agent, a
stabilizing agent etc. If desired, 19 sweetening and colouring agents
and the like may al so be added. The percentage of active conpound in the
pharmaceutical conpositions may vary within very wide limts, according to
the patient and the node of adm nistratione and in particular according to
the frequency of admnistration. As far as the daily dose is concerned, it
may vary wEWHeMemﬂngqanﬂ(hbhannﬁngﬂaghnugyandﬂuha Ifike enegymallesd beam 0. 1
(err) to log active product according to the node of adm nistration.
Thus, for exangle it may be between (err) and 160 ug, preferably from
(err), whefFheh@ezspéade iof afhivescompeuns day dheuPhbprmacentisal] i nting
exanpl e of RuPIFIRTIcHsOMasO Ve Wit if ¥EURA G 1tiRA teV eRidoPaimy) texanpl e
i's given hehglnafter of %'ggéw | e solutlon f,or |ntravenous . njection

£ AR &

Product A the patient an tzation, and ipgpArtdeud@d um
chl ori de accord1n98toﬂ@h&C&Me@Uﬁﬁd& of admlnlstratﬂo&Q MAs\WEl®r afs0the

nj ection gdyy 100 NNl ©XATRLES ALS, YR NS Gl Lalh Ol e

preparation’o €s according i'on as
i nt er redi acé dovagengaritisn thess exarmphe drombcllesg reydad @fr@s:@nanece

spectra ( NMRLaWRLE sl iNd A ci lﬁid’c‘leEUfe%td?:ﬁEﬁrs%tféil% GQ‘hME.‘Z Y9

tetramethyl's Iane as an |nternal ref erence; the hem cal shifts are
i ndi cat ed FFF ageiles By, Penbataeesy 9 -dpgyand 1<§° HanB@reigsadly 500 et

doubl et, tuoup €b SQuar, t ethenMthld Rotipotihd dwplamimm&&%a%mmﬁd&@mw

respect|Vﬁ#¥ n%ﬁple Prg& ratl n %f staagl ounds of, formul a

TRGE R? 2R %ﬁ“’\ﬁlﬂ? %o CoRBiRE ﬁ;"Fﬁ'é’tgh y1) by

proc&dure gpmpound of the 1nvent10n, an example is glven hereinafter of
a sterile solution for intravenous injection :

Product A 250 ug
Scdium acetate 19.15 mg
Sodium chloride 81 mg
Acetic acid 3.59 mg

Water for injection ad 10 ml

Non-limiting examples are given hereinafter of the preparation
of 1H-imidazoles according to the invention as well as their
intermediate compounds. In these examples, nuclear magnetic
&J resonance spectra (NMR) were taken with a Perkin Elmer
apparatus at 60 MHz using tetramethylsilane as an internal
reference; the chemical shifts are indicated in delta (ppm).
The letters s, d, t,'q, m and J denote singlet, doublet,
triplet, quartet, multiplet and coupling constants in Hertz

respectively.

Example 1. Preparation of starting compounds of formula II
(Rg¢ = H, R, = alkyl with 1 to 4 carbon atoms or
triphenylmethyl) by procedure a).

A. Preparation of bromine derivatives as precursors of

the organometallic derivatives of formula V.



A Preparati on of brom ne derivatives as precursors of the organonetallic

derivatives of fornmula V. 20 1. 8- br ono- 6- chl or 0-4H 1, 3- benzodi oxi n.
| a. 2-brono-4-chl orophenol. This product was prepared according to the
method of |.1.LAPKIN et al. (see Zh. Qoshch. Khi m 35(2), (1965), 251- 253;

Chem Abstr. 62, (1965),13111). |b. 8-bromwy 6-chloro-4H 1, 3-benzodi oxin. 311
g of parafornaldehyde (previously washed with 200 m of acetlc acid) were
added al | at oneebroma-gi-xhiloeoeiH21) 3rbeakoddngdnt.r at ed sul phuric acid and
620 m of acetic acid cooled to 150C foll owed by 462.6 g (2.23 nole) of

2- br ono- 4- chl or ophenol . Stlrrln% was maintained for 148 hours at 150C. The
reaction nedi unildas 2nbromg-dzehlarophenoll.itres of a 7. 8N aqueous sol ution

of sodi um hydr o¥hde. p?B&uEEe%hQ'E%E%aWEHCBcEB&HEQgW@% thit geedoal be dried
and then di ssolved in_toluen sodi_um sul phat e

or
and then distil Fed. I RREIN:&ER - mé§e§tFPrQESPﬁhh5?&We3§ﬁa)aﬂﬂgﬁéé £61-
recrystallize. 363;9chbm3abeean- 62¢HLoee) 413113y .benzodi oxi n were obt ai ned.
Yield : 65.5% MPt : 108-1100C Analysis for C8BH6BrC Q2 in % : Cal cul ated

C 38.47 H 2.40 Found 38.9 2.51 2.

6- br omo- 4H- 1, 3- bbnzo8bxomoTli-shrrdudti-lasd -peogadddxan.i ndi cated in |b.
above from the fgh! gwpgg Q%ﬁ?bkmh@&eﬂ&d@eQg@@%ﬁous§y8wbbhﬁa§w@%b@@@b'

acid, 654 m of conCentrated sul phuriC aci ﬁg
4- br onophenol aRd B?Gtéc(églé)nﬂPéF 8Pdger atdr Akl ABRGIEC FhBIKENEER 6F tine
was 120 hours ap20GmiFekl esheentedted saapharief ati@a bBadcERONmE wEUre with
a solution containing 1399 8,2he808L T50%ESY 1 88" v 462.6 g (2.23

St

mole) of 2-bromo-4-chlorophenol. Stirring was maintained
for 148 hours at 15°C. The reaction medium was
neutralized with 3.1 litres of a 7.8N aqueous solution of
sodium hydroxide. The precipitate which formed was
filtered off, dried and then dissolved in toluene. The
solution was dried over sodium sulphate and then
distilled. The residue was stirred in hexane and allowed
to recrystallize. 364 g of 8-bromo-6-chloro-4H-1,3-
benzodioxin were obtained.

Yield : 65.5%; MPt : 108-110°C

Analysis for CgH.BrClO, in % :

Calculated : C 38.47 H 2.40
: 8.9 2.51
\ Found 3
2. 6-bromo-4H-1, 3-benzodioxin

This product was prepared as indicated in 1b. above from
the following quantities of reagents : 3.8 litres of
acetic acid, 654 ml of concentrated sulphuric acid, 1kg
(5.78 mole) of 4-bromophenol and 870 g (28.9 mole) of
paraformaldehyde. The reaction time was 120 hours at 0°C.
Following neutralization of the reaction mixture with a
solution containing 1350 g of sodium hydroxide in 13
litres of water, the precipitate which formed was



litres of water, the precipitate which forned was 21 filtered off and
then dissolved in 7 litres of toluene. The organi c phase was dried by
azeotropic distillation, filtered hot to renove polyners of formal dehyde
and evapor at ed under reduced pressure. The residue was distilled under
reduced pressure. 933 g of 6-brono-4H 1,3t benzodi oxin were obtained. Yield
. 75% BPt : 80-900C/ 0. 13 nbar. The product was crystallized by stirring in
an isopropyl etifdltrethoit xnd ehdPidissblvE@En MR ispest 0fMydINEH. :

LS 8 (2 e shh o) ol oy
8- br ono- 6- chl or@gtm&rmwltmmemoereb@mm of Foxmaldehyde and

3-brono-5-chl or g Qﬁﬁﬁﬁpgﬂgﬁﬁ@ﬁp %?gg (4t I
2- br ono- 4- chl or oph nol vvere I ssolved In 8 |rt%r esh%f Jre@ld?/lzeag{?gous
sol ution of forASFdGE URsaToHefcad) PREFSIGes P33aG &F Eodmome ke

m xture in an |ge3b@@mzoaaa&1@_@%&gﬂabﬁbm@bdpota53|un1hydrOX|de wer e added
in 100 g portio The it was, Car t _over 150 m nutes at a

t enper at ure of %%% %géocioégerﬁﬁbq%agg’ i'ntai ned for 2 hours at
anbi ent tenperaﬂheepam@umhewmsdnﬂmshmiii&h@hbwesté¢rﬁmggdmssMMdbppummAﬂDC

on a water bath 0 y .ex@t hefi ¢ and the tenperature
of the nedlun1beg§%§.§%§%%§ gF out 6 S??r??nggmas mai nt ai ned for 178

hours at 400C. YH& ﬁ@ﬁﬂﬁﬂﬁmlﬁQQQ¥gﬂmasdﬁﬁéﬁ ¢08Bed2H? Fit AESCHE) waPel4wer e
added and the mpewyr g, VaDCRg bdbflgd3bO(QH 3dusung @480HH1 atugongensrat ed

hydr ochl ori c acid, The s e e litr
di chl or omet hane (A#d Fhe%’gé ﬁ.ga ﬂﬂé@ 3#% a F g 3 cﬁl%?on@Fﬁgne The
orggﬁTc phase was washed mnth 2 litres of water and drled

3. 8-bromo-6-chloro-2,2-dimethyl-4H-1,3-benzodioxin.

3.a. 3-bromo-5-chloro-2-hydroxybenzenemethanol.
880 g (4.241 mole) of 2-bromo-4-chlorophenol were
dissolved in 8.2 litres of a 38% aqueous solution of
formaldehyde (approximately 100 moles). After cooling the
mixture in an ice bath, 1380 g (24 mole) of potassium
hydroxide were added in 100 g portions. The addition was
carried out over 150 minutes at a temperature of between
18 and 23°C. Stirring was maintained for 2 hours at
ambient temperature and the mixture was then heated

\v progressively to 40°C on a water bath. The reaction was
slightly exothermic and the temperature of the medium
became stable at about 45°C. Stirring was maintained for
178 hours at 40°C.
The reaction medium was then cooled, 2 litres of water
were added and the mixture was acidified to pH 3 using
1420 ml of concentrated hydrochloric acid. The mixture
was extracted with 2 litres of dichloromethane and then
again 6 times with a litre of dichloromethane. The
organic phase was washed with 2 litres of water and dried
over sodium sulphate and the solvent was evaporated under
reduced pressure.



over sodi um sul phate and the sol vent was evaporated under reduced pressure.
22" The crude resi due obtained (1490 g) contai ned approxi mately 68. 8% of

3- brono- 5-chl oro- 2- hydroxybenzenenet hanol , approxi mately 23.8% of the
starting 2-brono-4-chl orophenol not having reacted. This m xture was used
as .such ;in the follow ng stage. 3.Db. 22

8- br ono- 6- chl oro- 2, 2-di net hyl -4H 1, 3- benzodi oxi n. The crude residue (1490
9) dsipgg alt ed i nmlaef_ é:ﬂ‘léla@_edie&ﬁ.dﬁba@btwa&ed Saﬁlsweg)i l&o&@aﬁ%hbglgg' of ]EolKlllgne
an : itres - di. net Y RILOR n _the _presence.o go
nDntnDriIIonitea% F@?ﬁf%tggﬁygéagédoﬁggébggmp55F8%§P§H'Pration with

t ol uene). The t bypavaybeazenemedhanolur appreoximptiefiyel3 .8& 8E0€hand
stirring was maj ' t E@h@_ e [ r 5 . raaction
medi um was filtg?%gkg% ?oFuene ?eﬁggggbﬁﬁgg??r3§5C359&%§g§§?§F ie residue
obt ai ned was pufFPiEeBiffuges Wals| asedh agnsuchy dauthe §Pg§§wﬁ@9 5£79¢ -of 90%
pure 8-brono-6-chloro-2, 2-di nethyl -4H 1, 3- benzodi oxi n were obt ai ned

(anal ysis by HPLC chr t ogr aphy BPt : _100-1120C/ 0, 026 ar . er gl
yield : 75% (caPcBrat 84550 ﬁg’?’1"?11"696?4-26%%‘?55?(%6?'%3égtf)’.enﬁ 19681 um
(CDC13) : del t aThebbr(GH, resiGueHIN2p0 4)78epaated ThPrhebpRecéting ArH),
7.4 (1H m Ar - Qe - di hyl 5 1.3 LoxlL.R. ,4
5-bronD-2-hydrg%§8éﬁzgﬁ%n@#%%&%%?éTgbgggo%%8%?5 ﬁgsgggé%g%eéh§s4rﬁgicated
in 3.a above frdrFZesr ofipghendimerboryRraganeapdr heopresenge of 296 g
di chl or omet haneggsgdof gbnebragtbaice’ (2 rasaly ;&éh?ﬁﬁa‘ﬁ’éﬁeb?bhébBﬁgfo‘tﬂbCh
were subjected to chﬁ&nato ragh on_1.2 Sg oh silica éeluen
di chl or omet hane 1SESLEBRARG ¥ QéOFQQPGHe f THE SEMPERAtUEB20§ &Reresi due
wer e-obt ai ned cafikauprengogsppbextimsedifyto 30°C and stirring was

maintained at this temperature for 115 hours. The

reaction medium was filtered and toluene removed under
reduced pressure. The residue obtained was purified by
distillation under reduced pressure. 527 g of 90% pure
8-bromo-6-chloro-2,2-dimethyl-4H-1, 3-benzodioxin were
obtained (analysis by HPLC chromatography) .

BPt : 100-112°C/0.026 mbar. Overall yield : 75%
(calculated on the 2-bromo-4-chlorophenol used).

NMR spectrum (CDCl;) : delta 1.55 (6H, s, C(CHj3),), 4.78
(2H, s, CH,), 6.9 (1H, m, ArH), 7.4 (1H, m, ArH).

&J 4. 6-bromo-2, 2-dimethyl-4H-1, 3-benzodioxin.

4.a. 5-bromo-2-hydroxybenzenemethanol.

This compound was prepared as indicated in 3.a above from
4-bromophenol.

Following evaporation of the dichloromethane used for
extraction, 709 g of residue were cbtained which were
subjected to chromatography on 1.2 kg of silica (eluent :
dichloromethane) . Following evaporation of the solvent,
602 g of residue were obtained containing approximately
50% of the desired 5-bromo-2-hydroxybenzenemethanol
(analysis by HPLC chromatography). This residue was used
as such in the following stage.



50% of the desired 5-brono-2-hydroxybenzenenet hanol (analysis by HPLC
chromat 6graphy). This resi due was used as such in the foll owi ng stage.
23 4.b. 6-brono-2, 2-di met hyl -4H 1, 3- benzodi oxi n. 572 g of the residue
obtained in the previous stage were dissolved in 12.5 litres of dry toluene
and,2.94 litres of 2,2-dinethoxypropane. 386 g of K10 nontnorillonite were
added and the nlxture was stirred for 25 hours at anbient tenperature. The

mxture was fil tened,s{teoms 922 o fesey WasH di 3 ibdresbditsiein | educed
pressure and th Si d r.edi sso] ed | 600%1 O’-'[}’}ﬁtm uene. This sol ution
was passed thro%g Urfe c%?ﬁ:'a lFﬁ*n 174 RE CEIR S Lage | W8T RS

of toluene). Theixeﬁ&mlmdm emi@rhttademmi@rdr}em:brm erslir2. ¥hdl ewes 180

g g]; ogsgdgedwé%yﬁlﬁﬁ%ﬂ%%%| n vvere tal nedﬁo%é%&ﬂonlte

110- 1300C/ 0. 027 w&¥%8 .addrd \anrd dtheyRirtaizs| Wtfﬁélmqsi dip R drour Rtwas
approxi mat el y 1Q%abNiR %@émﬁ,@cm) delta 1.52 (6H s, C(CH3)2), 4.80

(2H, s, CH2), 6.71 1H 7. 07 7.5 (2H m_ ArH).
8- Brono- 2, 2, 6-t ri t‘hfl‘#? g bfeﬁzro?ﬁ?fi Ir;gﬁ% e Pr ‘?’”Zhled
according to themdﬂﬂ'\odadlicéd Ppregeireahd. the @%L\Mdue redissolved in

(3 Am Chem Soc. dfi6 A9 45 fend | U514 SOUALSE dd DdidR Uit e

whi ch was used as su oW ng sta
1- br ono- 2, 6- di NN ymmmt%ﬁq)@fzeaﬂemmaa (eluent : 6 litres of

3- br ono- 2- hydr oxps1sdiRd hox e Zenaiet Rl evadbhtdl ]tﬁ'xd&* Q?edﬁcé@t hyI

T M GRESP 4t alBEespiin mab @ d4p | b 1e eqjﬁfec%rﬁ’l'c'l? was ‘dfsttired
under reduced pressure. 60 g of 6-bromo-2,2-dimethyl-4H-
1,3-benzodioxin were obtained.
B.Pt : 110-130°C/0.027 mbar.
The yield calculated on the 4-bromophenol used was
approximately 10%.
NMR spectrum (CDCl;): delta 1.52 (6H, s, C(CH;),), 4.80
(2H, s, CH,), 6.71 (1H, 4, J = 7.9 Hz, ArH), 7.07-7.5
(2H, m, ArH).

5. 8-Bromo-2,2,6-trimethyl-4H-1, 3-benzodioxin.

This compound was prepared according to the method of

\_ H.E. KATZ and D.J. CRAM (J.Am.Chem.Soc.,106, (1984),4977.
It was isolated in the form of a residue which was used
as such in the following stage.

6. 1-bromo-2, 6-dimethoxy-3-methoxymethylbenzene.
6.a. 3-bromo-2-hydroxy-4-methoxybenzenemethanol.

28 g (0.12 mole) of methyl 3-bromo-2-hydroxy-4-
methoxybenzoate (prepared according to the method of T.M.
CRESP et al., J.Chem.Soc.Perkin Trans., Part 1,

(1973) ,340-345) dissolved in 250 ml of tetrahydrofuran,
were added dropwise over 75 minutes at 0°C to a



(1973), 340- 345) dissolved in 250 m of tetrahydrofuran, were added dropw se
over 75 minutes at (err) to a 24 suspension of 6.06 g (0.159 nole) of
l'ithiumalum niumhydride in 100 m of tetrahydrofuran. The m xture was
stirred for three hours at anbient tenperature. A mxture of 11.5 m of
wat.er and 12 m of tetrahydrofuran was adgled and the m xture was acidified
using 28.6 m of concentrated hydrochloric acid dissolved in 300 mM of

wat er. The m xt wuespeas et roa‘:ctsed)a/vigt h oditstel erodet feen i tHiemo jamiisiptnses

were washed wit . r er a d d

reducedspres\é\’lur(lgll:tl e ré;gll d?t %of%%tm%??#segﬁagnszc V%B%zltr oleu%vme;\g
stage. Yield : stirmmRigr h'-nm oo pt doient. Sef@iaratureCH3) miktixre
(2H s, CH2), 6451018 ofl, oF watek lFha /irzh)ml Bfl t@%‘itahg,dx%fux%nwa% ArH).

6. b. 2-brono- 3-net hoxy- 6- net hoxynet hyl phenol.. m Xt ur

3- br ono- 2- hydr o@fded ﬁé‘@n%@%—i‘&h’gﬁeﬂ%@lud}ﬁ% using ’2—8d|6nﬂ1h(53?ypr opane
and 23 g of K1ocmmaemmﬁddeaﬂnyidﬁﬂﬂ&hut @Geliyd Gdised1Reda 280 BI00PIM. of
distillation with, tolue %QO m__of t I uene Jyer.e stlrﬁgq at |ent

t enperat.ure for Y85k nut &S 1S &6 (ﬁ‘c&ﬁ&i & ll?I F?:}tc S

solvent, 24.1 gTbe Ma@nm@hmsaomer@ m&ﬂe@(mthapMnokimedeowmal ned
whi ch could be r I I I X
98- 1000C. Analy%?? %?1?E?EJ Y %%g %ﬁ%g%éduihg%rr§§h%%ﬁ o
44. 32 4. 49Tk ecreﬁ-lslfu@rrd -ar nEiPy $8ea3 age NGy Bt Fep&eidewingn 1 g
(0.098 nol e) of gZ2alkeQno y3=et ho>9yl%6 met hoxynet hyl phenol and 27.7 g of

methyl iodide W8 chectrum (CDCL,): delta 3.8 (3H, s, OCH,)), 4.72 (2H,
g s, CH,), 6.45 (1H, 4, J = 8.6 Hz, Arh), 7.1 (1H, 4, J =
8.6 Hz, ArH).

6.b. 2-bromo-3-methoxy-6-methoxymethylphenol.
A mixture of 22.8 g of 3-bromo-2-hydroxy-4-
methoxybenzenemethanol, 230 ml of 2, 2-dimethoxypropane
and 23 g of K10 montmorillonite (freshly dehydrated by
azeotropic distillation with toluene) in 200 ml of
toluene were stirred at ambient temperature for 90
minutes. After filtration and elimination of the
solvent, 24.1 g of 2-bromo-3-methoxy-6-
methoxymethylphenol were obtained which could be
(L recrystallized from diisopropyl ether.

Yield : 99% M.Pt. : 98-100°C.
Analysis for CgH,,BrO; in % :

Calculated : C 43.72 H 4.45

Found : 44 .32 4.49

6.c. 1-Bromo-2,6-dimethyoxy-3-methoxymethylbenzene.

24.1 g (0.098 mole) of 2-bromo-3-methoxy-6-
methoxymethylphenol and 27.7 g of methyl iodide were
dissolved in 200 ml of acetone in the presence of 14.82 g
(0.107 mole) of potassium carbonate. This solution was
heated at reflux temperature with stirring, for two and a



di ssolved in 200 ml of acetone in the presence of 14.82 g (0.107 nole) of
pot assi um carbonate. This solution was heated at reflux tenperature with
stirring, for two and a 25 hal f hours. The m xture was cool ed, m neral
salts were filtered off and the acetone distilled. The residue was taken up
In water, and extracted with dichl oronethapg. The organi c phase was dried
over sodium sul phate and distilled under reduced pressure. 13.1 g of

1- br ono- 2, 6- di miaicB hRimet h@hereiiwtdien zane awledbhdineathl Yaalts wdido

355 (31 S, COTLTH (5 T8 YHE AP digctildy) i eyl s
8.6 Hz, Ar |—|) 7 t3&emy M d.n yatex @nek exqndcted with dlchloromethane.

1- BronD-Z,G-dIthH@ ik PHBXXRID WD RRE sod: lphat
3- br ono- 2- hydr OI%L %oahoxyrﬂé;pha- met hyll benzener?et hélr?lolsu a N a(no 262

mol e) of 3'-bro GRSk PFESEFenone (prepar ed accord| ng to
the method of TaM @R@Slamtl«ﬁrom&ﬁmmlmmwimmmyrﬁwﬁylhenzene
(1973), 340- 345) _di_.ssal.ved |g{560 m of tetrahydrofuran were added dropw se

over 80 m nutes At a ‘ure of between 13 and 180C, to a suspension of
13.89 g (0.367 Mdledd of 5adi um .Rir.chy ®2-14.5°¢C/30008 wifart.et r ahydr of ur an.

Stirring was themy ”@#ﬁk& f ho a t e ur h
reacti on m xture was ec%s%’?cbf)thaaggl t3| gﬁ(gg 1% ot ? §.8d T3,

t et r ahydr of ur an SeoRCHanirng -8 HBHof S\A/apé-'ﬁ3hnd4a4$ur(?ﬂer560cﬂi) of 6 wid ef1Her e
added. The nedi g yas @ng}ll;jzj ,ecdey t e 3addinte, o, 0fy 413 % mef, arh) aqueous
sol ution of hydrochloric aci d. Tetrahydrofuran was renoved under reduced
pressure and the aqueous phase was extracted four times with '

di chl"or onehane 1 -Brem-g3 6i-c ipesrhescywsr-o 1cmetthoxyert hydd bemzemephat e and
distilled. The

7.a. 3-bromo-2-hydroxy-4-methoxy-alpha-
methylbenzenemethanol.
64.3 g (0.262 mole) of 3’-bromo-2’-hydroxy-4’'-
methoxyacetophenone (prepared according to the method of
T.M.CRESP et al., J.Chem.Soc.Perkin Trans. Part 1,
(1973),340-345) dissolved in 560 ml of tetrahydrofuran
were added dropwise over 80 minutes at a temperature of
between 13 and 18°C, to a suspension of 13.89 g (0.367
mole) of sodium borohydride in 300 ml of tetrahydrofuran.
Stirring was then maintained for 2 hours at ambient

o/ temperature. The reaction mixture was decomposed by the
addition of 140 ml of tetrahydrofuran containing 3 ml of
water and a further 60 ml of water were added. The medium
was acidified by the addition of 415 ml of a 1N agueous
solution of hydrochloric acid. Tetrahydrofuran was
removed under reduced pressure and the agueous phase was
extracted four times with dichloromethane. The organic
phases were dried over sodium sulphate and distilled. The
residue (70 g) was used as such in the following stage.

7.b. 2-bromo-3-methoxy-6- (1-methoxyethyl)phenol.
This compound was prepared as indicated in 6.b. above
starting from 65 g of 3-bromo-2-hydroxy-4-methoxy-alpha-



residue (70 g) was used as such in the follow ng stage. 7.b.

2- br onp-'3- met hoxy- 6- ( 1- met hoxyet hyl ) phenol . This conpound was prepared as
indicated in 6.b. above starting from65 g of

3- br ono- 2- hydr oxy- 4- met hoxy- al pha- 26 net hyl benzenenet hanol obtained in
t he.prevjous stage. The crude product obtggned in quantitative yield was
used as such in the follow ng stage. NMR spectrum (CDC13) : delta 1.48 (3H,

d GJGZHS GCI|:II)Z 6@\&%&1’1 y stz ditdhe tthakd HYbt 31080 (3 tise Mous‘l §@a ddHTie J

.48
AL Toe 1 br Gife dtpdiet ShEatRed i AR SRy b il Rt %%%&ﬁm
was prepared as suwh cix eche rfcﬁl.lpw:atg)vsa:agea,rtl ng from
2-b 3-neth dh t
56 g of 1. br omo ST SERAR A, BB ﬁg%.%*z&é Rere 55t 2 g 29°
Yield : 77% BPICHI5- 2380/ GHOE. m%iﬂz)mwﬁ §,§edt3 mSe COCHS) / : 4dl8#t 41H, 49,
(3H d, J = 6.6 g% £HB)Hz3.EP (?@4@ (EHY, B.88 (SHiz SA:@E;H3)7 2P0¢1{BH,

S, 468 H, 679(1HdJ—8 HzArH) 7.38
(1H, d J= (%zJﬁl—%sé?z'aé? p'aratlon of 4-(R3-CO) - 1H—|mdazoles of
formula VI. 1. 1-triphenyl nethyl - 1H-im dazol e- 4- car boxal dehyde. |.
1-triphenyl nmeth H4 Q?QEI %]rm?uqq ]% ERSH d
according to th? rrcllet hog3 escrl'bed‘f%ﬁ }k E‘;n‘f Be €

(J. Med. Chem , 20, Thtigsy Gommppund 2@ s pﬁ@aredﬂsmdmate@m@ q. mbove

1-tri phenyl et hﬂt&&*&ir@@xz&ﬁ‘?z‘b d’-@%&%@i&éﬁ% -Thi S HB{FEEh VB HERPAr ed

according to the nmeth descr.i bed bé’ ELLEY et _al. (lo¢.cit.) wWth a
Vi elxd of 87.5% igsglated g g Preceding stage. 56 g of 1l-bromo-2,6-

dimethoxy-3- (1-methoxyethyl)benzene were obtained.

Yield : 77%. BPt. 95-120°C/0.001 mbar.

NMR spectrum (CDCl,;) : delta 1.42 (3H, 4, J = 6.6 Hz,
CH;), 3.23 (3H, s, OCH;), 3.88 (3H, s, OCH;) 3.90 (3H, s,
OCH;), 4.68 (1H, q, J = 6.6 Hz, CH), 6.79 (1H, 4, J = 8.6
Hz, ArH), 7.38 (1H, d, J = 8.6 Hz, ArH).

B. Preparation of 4-(R;-CO)-1H-imidazoles of formula VI.

1. 1-triphenylmethyl-1H-imidazole-4-carboxaldehyde.

l.a. l-triphenylmethyl-1H~imidazole-4-methanol.

g_( This compound was prepared according to the method
described by J.L.KELLEY et al. (J.Med.Chem.,20, (1977),
721-723) .

Yield : 71.3% MPt : 236°C.

1.b. 1l-triphenylmethyl-1H-imidazole-4-carboxaldehyde.
This compound was prepared according to the method
described by J.L.KELLEY et al. (loc.cit.) with a yield of
87.5%.

MPt. : 190-198°C.



27,2. 1-methyl - 1H i m dazol e- 4- car boxal dehyde. Thi s product was prepared
according to the nethod of G LI NDGREN et al. (J.Het.Chem 17,(1980),679). 3.
5-nmet hyl - 1-tri phenyl nmet hyl - 1H-i m dazol e- 4- car boxal dehyde. 3. a.

5-nmet hyl - 1H-i mi dazol e- 4- net hanol . Thi s conpound was prepared according to

t he met hod described in Bel gian Patent 878;490. Yield : 59.3% 3.b.

5-net hyl - 1-tri phenyl net hyl - 1H i m dazol e- 4-nmet hanol. 230 m (1. 659 nol e) of
tr:e;hy}anﬁne w&nmemmymi%?Amﬁiﬂazﬁﬂﬁﬂfﬁtﬂﬁbdka$déh ' offlgo g ﬁ0i673

nol e) of 5-net - 1H-im dazol e-4-nethanol_ in 1.5 litre.o i_oet hy

f or mani de, hel d 1Sb£’tr\§?§é‘ﬁ%16’a§nErfE%.e%s&ESQ&é&ﬁ’ﬂ O gh'?of'ﬁltg‘g’ﬁ &nt ai ni ng
192 g (0.69 nol &). LGNDGREM ety ladst Hyl. Heltl . Ghiete 1i7n (2 91801 r, €5 90f.

di met hyl f or mam de, were added at between 8 and 110C. The reaction mxture
was stirred for 2 hours and was then poured onto 14 litres of ice. Stirring

was nai nt afned Pomeshylhdutripienyd metdylpiligimidagoletecagboxadfetryde.h 6
litres of water and dried. This precipitate was then taken up in 4 litres
of ethanol at the_boilin [ and .t he_non-sol ubl e _fracti on was separat ed
by hot filtrati n?-A5rPPgP§ Fgg'&Flpﬁ€°&§§gf@ﬁtEPBRGCt was thus recovered
(19 g; MPt : 25Fhis0cOmpoilind aasopaepared tcabediag tol taeedelthbdt hr ough
Norit, and then eqtr .and d qWigt ti tiRg. . Acgegend crop of
t he desired proggg?rggggtgbl%%gglgﬁdp%gghgegg?é?gg'b?EF??tfaP?d§%28.3 g
(MPt : 255-2620C). Finally, the filtrate was distilled under reduced

pressure and th@.b@sSdH@tﬂ&ﬁsQLEQQph@n§1thh?10ﬁHgi%édﬁzghétHﬁﬁeﬁhanolh

di chl or onet hane-net hangl and the Solutlon obt ai ned was purified by passing

p
through a col unf38f ™. d1k§58r Mole) c 9% §rieghylAmine-FEER 2dd8E. S¥eH Lbure
of drchl oronet hahautegetbaaokolAttivht bér 162. § dook78hacllesi bedspmedhel -wer e

1H-imidazole-4-methanol in 1.5 litre of dimethyl
formamide, held at between 10 and 14°C. Subsequently, a
solution containing 192 g (0.69 mole) of triphenylmethyl
chloride in 2 litres of dimethylformamide, were added at
between 8 and 11°C.
The reaction mixture was stirred for 2 hours and was then
poured onto 14 litres of ice. Stirring was maintained for
one hour and the precipitate was filtered, washed with 6
litres of water and dried. This precipitate was then
taken up in 4 litres of ethanol at the boiling point and
the non-soluble fraction was separated by hot filtration.
s A first crop of the desired product was thus recovered
(19 g; MPt : 255-260°C). The alcoholic filtrate was
filtered hot through Norit, and then was concentrated and
cooled with stirring. A second crop of the desired
product crystallized and was separated by filtration :
28.3 g (MPt : 255-262°C). Finally, the filtrate was
distilled under reduced pressure and the residue
dissolved in 1 litre of a 95:5 mixture of
dichloromethane-methanol and the solution obtained was
purified by passing through a column of 1.8 kg of silica
(0.2-0.5 mm) (eluent : 80:20 mixture of dichloromethane -
methanol. A further 72.1 g of the desired product were
recovered. In total, 119.4 g were obtained containing



recovered. In total, 119.4 g were obtained containing 28 practically
only one of the two possible isoners in the 4 and 5 positions, that is,
5-met hyl - 1-tri phenyl met hyl - 1H i m dazol e-4-nethanol. Yield : 50.1% The
product obtai ned was used as such in the follow ng stage. 3.c.

5-net hyl - 1-tri phenyl net hyl - 1Hi m dazol e- 45gcar boxal dehyde. A solution of 19
g (0.0536 nole) of the product prepared in the preceding stage, in 400 n

of chl orof orm mdﬁaﬁa@yjnﬂﬂr refd L6<fftﬂie &&dngwﬁebw :Ltshﬁnélrsﬁsﬁf‘(iﬁléftl

32.65 g (0.375 nes wer e remn ed |Itrat|on
Chrough Di cal it SheE HREYGIET EHRRS s o TRV i ny1 -1
recrystallized fimonis2iled4-ofetdtandl .adetejtch. Ad |:|r%&t 'm'ra)@m:‘dubﬁbkg;aifneme

desired product \was abtained. 4 %%?q{}%ecfréétah [% e avas in addition

obtai ned foll owi ng concentration to a volune of 60 ni
and crystallization. Yield 73.5% : 195- 1960C The product obtai ned

contained only ang p@n{éwquma&ph@wmt&l 10r1}f3%4dim2ﬁéa % Cal cul ated
C 81.18 H 5.68 1. 37 7.95 4.

1- (I -tri phenyl met hyl cﬁﬁh%ﬁ}é’t}gﬁ’dﬁyl) 1- et hanone. 4. a.
al pha- net hyl - 1- mrlqdmnﬂamtdfyllsllgl(m dlaszxﬂ encde)neifhahed prothatc praparkdvas

prepared by the., d Y et
(J. Med. Chem , 20, ﬁg}l% %egd %%gl p 1|§1EL4|U'1:‘) il o@ ‘chloroform, was
1-(l-tri phenyl rréxeqnedmndnmatza:ﬂlewfwx) 86 srimat@ese inA thiex nesesfce it 3 g

(2.544 nol e) Of IRGARE S@ .Y 70X il ANGef-. 9 The( &aﬁ?&n@%be)saqfts were
al pha- net hyl - 1- tr|phen&ﬁgethx%%JH-ln1d§zo|e anol dissolved in 2.5

litres of chlorﬁﬁmQ¥ hrough, Digalgge and the filtrate
was distilled. The residue was recrystalllzed from 200 ml

of ethyl acetate. A first crop of 4.37 g of the desired
product was obtained. A second crop of 9.43 g was in
addition obtained following concentration of the mother
liquors to a volume of 60 ml and crystallization. Yield :
73.5%.

MPt : 195-196°C.

The product obtained contained only one position isomer.
Analysis for C,,H, N,0 in % :

Calculated : C 81.18 H 5.68 N 7.95
Found : 81.37 6.25 7.95
\v 4. 1—(1-triphenylmethyl-1H—imidazol-4—y1)-1-ethanone.

4.a. alpha-methyl-1-triphenylmethyl-1H-imidazole-4-
methanol. |
This compound was prepared by the method described by
J.L.KELLEY et al. (J.Med.Chem.,20, (1977),721-723).

4.b. 1-(1-triphenylmethyl-1H-~imidazole-4-yl)-1-ethanone.
A mixture of 221.3 g (2.544 mole) of manganese dioxide
and 56.9 g (0.161 mole) of alpha-methyl-1-
triphenylmethyl-1H-imidazole-4-methanol dissolved in 2.5
litres of chloroform were heated under reflux for 90
minutes. The solution was then cooled to about 50°C,



m nutes, The solution was then cool ed to about 500C, 29 filtered and the
chl oroformrenoved by distillation. The residue was dissolved in 400 m of

i sopropyl al cohol and the solution filtered through Norit. The product
crystallized on cooling. 32.8 g of 1-(1- :
trisphenyl net hyl -1 Hi m dazol - 4-yl ) - 1- et hapagne were obtained. Yield : 58%

MPt : 158-160'C. Analysis for C24H20N20 in % Cal cul at ed C 81.82 H
5.68 N 7. 95 Ealledred and the 8hl3%oform refibved by/d¥8t3llation. The

1- (I -triphenyl lo- | H- i | =4-wl )-1-pentangne, 5. a.

21 phas - buty! - 1 PPLAREnPRe LRePo el i 48P b 8 adRBPEYA alrahednae

0.22 ol e of n-bbeyEpaytécnufibtemrede thiroghnNowfitt. et r ahydr of uran was added
| owl d t gRsah 7 350k

slowl y, under a e 0 Q. e (1.
1-tri%heny|neth@Pélg??ﬁiggzg?%?ﬁ?ggggggafgeﬁgge1%§btg?ggdbagEi%d#%ated in

1.b. above) in SodPhenyimethyan}ir-drifagolTheylénperkharenss veke ni xture
was mai nt ai ned abtahkhaet.200C by cooling in an ice bath. Wen addition was

conplete, stirrjn S pgipntajned f a.fucther 30 mnutes at anbient
tenperature and&fﬁéﬁallgg°of nigh§cﬁﬁgrkde and 100 m of water were

added successi vahalyshe foxt GpgHuds0einr &cted wi th di chl or onet hane. The
organi ¢ phases were eéi@ﬂlgﬁgﬁ sodi gmggubphat g gqgsthenNeyaggrated under
r

reduced pressure. The residue was recrystallize oma 2:1nmxture of
ethyl acetate- dieth§PuBgher. 45.8 g 8%-8Ppha- nS5kabyl - 1-t 7i-BRenyl met hyl -
1H i m dazol e- 4- met hanol were obtained. Yield : 58% MPt : 119-1200C

anel i s Tgr (e )3 .S Laokales oo Gl oty penblufld

5.a. alpha-n-butyl-1-triphenylmethyl-1H-imidazole-4-

methanol.

A solution of 0.22 mole of n-butylmagnesium bromide in

75 ml of tetrahydrofuran was added slowly, under an

atmosphere of argon, to 67.6 g (0.2 mole) of

1-triphenylmethyl-1H-imidazole-4-carboxaldehyde (obtained

as indicated in 1.b. above) in 500 ml of tetrahydrofuran.

The temperature of the mixture was maintained at about

20°C by cooling in an ice bath. When addition was

complete, stirring was maintained for a further 30

minutes at ambient temperature and then 11 g of ammonium
gj. chloride and 100 ml of water were added successively. The

mixture was extracted with dichloromethane. The organic

phases were dried over sodium sulphate and then

evaporated under reduced pressure. The residue was

recrystallized from a 2:1 mixture of ethyl acetate-

diethyl ether. 45.8 g of alpha-n-butyl-1l-triphenylmethyl-

1H-imidazole-4-methanol were obtained.

Yield : 58%. MPt : 119-120°C.

Analysis for C,;H,gN,O in %

Calculated : C 81.82 H 7.07 N 7.07
Found : : 79.13 6.82 6.65



Found : 79.13 6. 82 6. 65 30 5.b.
1-(1-tri'phenyl net hyl - 1Hi mi dazol - 4-yl ) - 1- pent anone. This conpound was
prepared as indicated in 4.b. above, from

al pha-n-butyl -1-tri phenyl net hyl - 1H-i m dazol e-4- net hanol obtained in the
previous, stage. The oily residue obtainedygfter evaporation of the

chl oroformwas purified by chromatography on silica (el uent

dichl or oreiach @S- txipneinfTiniypham weidudolL it yThdazqlercinidne |

pent anone were ained. Yie : . 3% ; -, An sis _for

RO TIDOND0 | 06 S ConpQingd sls Tieheng 5s NUALLRLe, iR 2D sy

6. 61 7. 14 fZom aRgi-rotbudfy larl -orngipisemtlaid ihy ldaH Adatiidez adfe 40+ nul a vV
with the 4-(R3- ].‘%ﬁ?m&ﬁ%gl ff I :

al pha- (6-chl or 0-9%3- . -lbenzo_ |rge>$<i| (r?' -‘?*{-lﬂf%v\icusl Stage'_

tri phenyl met hyl The ia#lyazassdnembi@igied pftey @amggrakgian off the

8- br ono- 6- chl or eHldrb fEymb &0 Pupdl fled iHys IMREATOAYHY & fMNVica
t et rahydr of ur an, re adde r.opwi se _undér an atnosphéré of nitrogen to a
suspensi on of 12SfESRY g, 'ﬂﬁﬁﬁssiun1in 430 m of anhydrous

t et r ahydr of ur an 3ynderoft afd (¢t Adipdrenydmethy ladd-tinddasd ecamptlgt-ad, ref | ux

was conti nued fqr L.f _an . m xture was cool ed to about 400C.
The organonagnegfﬁh?%%ﬁ%%agﬁﬂgﬁ%ﬁgF%g%%d was added rapidly to 164 g (0.485

mol e) of 1-tri pRdeldret BE -3 M.AtdaddiSe14884tboxal dehyde dissolved in 2

litres of tetrahygdnoidirady eheat afd a#Q0C. The tenperature rose by itself
to 500C during the addi_tion. Ak was_ mai ntai ned for one hour at 400C

The ireaction ni xt ure GRA€ tthen Sod%edt o FC%HP decdhoddd by the addition
of aTitre of a sat uried : 82.18 6.61 7.14

C. Reaction of an organometallic derivative of formula V
with the 4-(R;-CO)-1H-imidazoles of formula VI.

1. alpha- (6-chloro-4H-1, 3-benzodioxin-8-yl) -1-
triphenylmethyl-1H-imidazole-4-methanol.
121 g (0.485 mole) of 8-bromo-6-chloro-4H-1,3-
benzodioxin, dissolved in 400 ml of dry tetrahydrofuran,
were added dropwise under an atmosphere of nitrogen to a
suspension of 12.16 g (0.5 mole) of magnesium in 430 ml
of anhydrous tetrahydrofuran under reflux.

Y When was the addition was completed, reflux was continued
for half an hour and the mixture was cooled to about -
40°C., The organomagnesium compound thus formed was added
rapidly to 164 g (0.485 mole) of 1-triphenylmethyl-1H-
imidazole-4-carboxaldehyde dissolved in 2 litres of
tetrahydrofuran preheated to 40°C.

The temperature rose by itself to 50°C during the
addition. Stirring was maintained for one hour at 40°C.
The reaction mixture was then cooled to 0°C and
decomposed by the addition of a litre of a saturated
solution of ammonium chloride. The precipitate formed was
filtered off and washed with methanol and ether. 140.7 g
of the product were collected. The product was further



sol ution of amonium chloride. The precipitate forned was filtered off and
washed wi th nethanol and ether. 140.7 g of the product were coll ected. The
product was further 31 purified by stirring in 1 litre of water. It was
filtered off and washed with ethanol and then with diethyl ether. 121.3 g
of al pha-(6-chl oro-4H 1, 3- benzodi oxi n- 8-y44 - 1-

triphenyl net hyl - 1H i m dazol e- 4- met hanol were obtained. Yield : 49.2% MT :

§3§02§50Cd Anal ghirs fieyd (sf rét:]ﬁrl%gcalrﬁlﬂ atittte of Wabtdrld It Wak Flilteddd
ound :

o ha Cam 1 3 bOEE AR veshest iR Athaneh AsthyTien with GiehYL SRS Bl

Thi s conmpound wd=lpEegardd alrplm-sﬁ&ﬁdtdxonm-mm,thhdnmqm@em—mgyddmﬂound

but starting frepieu, ’—:%L‘H-tl 1 .
1-tri phenyl net h %—I— |%e;g§ oxal ? o ovv\:er]fge gggr%ﬁloesﬁl i on
of the reaction r%@éh ) 4t%e?%reaé”cETI'orr s extract ed with

di chl or onet hane aaad i@ drald hgggb]fu h_slogropyl al cohol . A second crop

was further recovere t ogr f_ the residue ai ned foll ow ng
evaporation of the rr%?ﬁ'éﬁ”i ttﬁ?; %:ID d%‘5 53% %Igt : %&35 0C. Analysis

for C31H26N203 in % Gaund at ed C 778..@8. H 3.43 N %.4B Found
78. 19 5.82 5.84 3.
al pha- (6-chl oro- 2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 8-yl ) -

tri phenyl méthy! aiLIBham (431, 8- bﬂmqwln‘ﬁ’ml)cﬂ'&lmmlﬁmxﬂeﬂ@'added

to a suspensi on g 33A& ol e -@ LRthar .magnesium in 250 m of anhydrous
tetrahydrofuran_and the m xture was heated .t noa(%rlwlll n order to initiate

t he \J_‘gact i on. 2FRLE é:opf%de)wa& prepared i ar manner to the
8- br 6no- 6- chl or pr2caddinge idopipotindl bt eatandiimg from 6-bromo-4H-1,3-
benzodioxin and 1-triphenylmethyl-1H-imidazole-4-
carboxaldehyde. Following decomposition of the reaction
medium, the reaction product was extracted with
dichloromethane and recrystallized from isopropyl
alcohol. A second crop was further recovered by
chromatography of the residue obtained following
evaporation of the mother liquors.
Yield : 53%. MPt : 165-167°C.
Analysis for C3;H,(N,0; in % :

Calculated : C 78.48 H 5.48 N 5.91
Found : 78.19 5.82 5.84
3. alpha- (6-chloro-2,2-dimethyl-4H-1, 3-benzodioxin-~8-yl)-1-

triphenylmethyl-1H-imidazole~4-methanol.

2 ml of dibromoethane were added to a suspension of

26.73 g (1 mole + 10% excess) of magnesium in 250 ml of
anhydrous tetrahydrofuran and the mixture was heated to
30°C in order to initiate the reaction. 277.5 g (1 mole)
of 8-bromo-6-chloro-2,2-dimethyl-4H-1,3-benzodioxin
dissolved in 250 ml of tetrahydrofuran were next added
dropwise in such a way that the temperature of the medium
did not exceed 40°C.



di ssolved in 250 m of tetrahydrofuran were next added dropw se in such a
way that the tenperature of the medium did not exceed 400C. 32 The
addi ti on took about 150 m nutes. The organonagnesi um conmpound was cooled to
about 10C (partial precipitation) and was then added to a solution of 338 g
(1 nole), of 1-triphenylnethyl-I1Himdazol g34-carboxal dehyde in 2.8 litres
of tetrahydrofuran, previously cooled to (err) During the addition, the
tenperature of tie rddibieon GO raEAS Slise mi riut 600 @heStordantihatifesium

mai nt ai ned for f r,at, this t r at nd.t.hen 53. 5 .1ol.e)
of ammoni um chl %I’ol é’q\/{}g{r é'g%udace _1e tteor % rgfh‘r?:r ?lr%y(fo&a%%(?ar ,p%a?cfal#tnr(ﬁ]etrl% m
of water were addwl was] theny rdddedvd® comdlmiddrf @f 338 dni ¢l emdle)orssE hour .
The tetrahydr of yran.s rﬁyﬁ.ﬁ, : %%ﬁ r_ i1 S
taken up in 5 Iilit,?ég:sl\ﬁgfér{i chl o olurr-rraitqﬁgr?{el an \%a%heg Wo?%alyéfiﬁd:ezsﬂg 'ﬁt er
cont ai ni ng 30 glaftasidiafmustaatpitciurae RRFGRISINaSOURE $HH°Fed and
washed with 1 | puremf tlie HagidiRin)anthe Henpd@aitire PRLER WK B irbse
washed with water and then.dried.qy di_um_sul d.th |_vent

A hat e .a
removed under r&FTEEEFYSNY £° e%:’e e SRS cr"ﬁ?é'l’%laﬁnfgd o about 4
litres of tol uefardthed0dOuEmatf ithtisr dniperativmeugmd\dhen 533%. ¢ g(lofmole)

Z:-IPE?SE ge(r:lgl)gir gﬁn%ﬁw!tcﬁlp reircliﬁ r‘fveetrﬁyla-dldﬁq'm dazol e- 4-net hanol were
thus obt ai ned, &&¥ed mtidgring|faguile hsur olpudvethem 18 MoeE MAtSFNETSy
1880C. Anal ysi s slgdted @¥rld sedlrdilndf ffhs corfeifedl forHa® @ditilNnkl3 6reound :
4. 78 > 24 2 e el ey dr R e YR PARSved Sl Fedic2h e
met hod descri bedtour -3 They, LGErahy 8
pressure. The residue was taken up in 5 litres of
dichloromethane and washed with 2 litres of water
containing 30 g of sodium bisulphite. The aqueous phase
was separated and washed with 1 litre of dichloromethane.
The organic phases were again washed with water and then
dried over sodium sulphate and the solvent removed under
reduced pressure. The residue was recrystallized from
about 4 litres of toluene at 80°C and filtered hot
through Norit. 335.6 g of alpha-(6-chloro-2,2-dimethyl-
4H-1,3-benzodioxin-8-yl) -1-triphenylmethyl-1H-imidazole-
4-methanol were thus obtained, containing 1 molecule of

toluene.
S MPt : 120°C followed by 188°C.
Analysis for C;3H,4C1N,05 + C;Hg in % :
Calculated : C 76.81 H 5.78 N 4.37
Found : 74.78 5.24 4.73 .

The following compounds were prepared by the method
described in 3. above.

4. alpha- (6-chloro-2,2-dimethyl-4H-1, 3-benzodioxin-8-yl) -1-
methyl-1H-imidazole~-4-methanol. _
Starting from 8-bromo-6-chloro-2,2-dimethyl-4H-1,3-
benzodioxin and 1l-methyl-1H-imidazole-4-carboxaldehyde.
The addition of the organomagnesium compound was made at
0°C.



4. ., al pha-(6-chloro-2,2-dinethyl-4H 1, 3- benzodi oxi n- 8-yl ) - 1-

nmet hyl -1 H- i m dazol e-4-net hanol . Starting from

8- br ono- 6- chl oro- 2, 2-di net hyl -4H 1, 3- benzodi oxi n and

1- net hyl - 1H i mi dazol e- 4- car boxal dehyde. The addition of the organonagnesi um
conmpound, was nade at (err) 33 Yield : $3.5% Mt : 131-1360C (et hyl
acetate). Analysis for C17H17CIN203 in % Cal cul at ed C 58. 35 H5 51 N
9I Oﬁ ?6 1%I 55 mmd 63.5%. M 47131- dlﬁdiﬂ (ethl‘iz)1956cetate1)l 49 5.

al pha- chil or o- |.1et zo | QX1 N-8-y -

met hyl - ltrlphe ‘%lé’ % Hga't%]rl‘gl&ﬂ@t arfol . Starting from

8- br ono- 6- chl or o- 2, Zﬂalrmﬂlqdedﬁll-i- 1, & 88e’bodi gkinsandN 9.08 Cl1 11 55
5-nethy|-1-tripheny| -l Himdazolg A carb %gpehy%pg ddi t r1ég t he
or ganomagnesi um conpound was carried out at (er?? el d 0% :

100- 1200C (acetonitrile). NVR spectrum (err) : delta 1.4 (err), 1 94 (3H,

s, CH3), 4579 (@1pha-Ae2EHIRIrI-2,2REmethif (k81 , 3npeNIddt dxiii)-8 8+1) -5-

1 phenyl methyl 'rq'é’ﬁ%%-&i?a% Bl 9@?#&%%6 methanol.

8- brono-2, 2, 6-t rsumtdiyigﬁﬁom B-omedieedhl oad 2, 2-dimethyl-4H-1, 3-
1-tripheny|neth - ald QAN _
conpound was ad Jz'é'd:. r’r‘g'l enneq gsnp%gérég&l} %;{%g; yit%}eg:r?%%r g‘%%?“%%a%le
purified by chrémman?Qﬂﬂ%@ahYdﬁ dica (err) (eluent . 98:2

di chl or omet hane yaRisharel Jog \éllfé %rga%ﬂot{ea Q:% Qﬁ%etc%ztféd Qut NVR
spectrum ( CDC13) delta 1.3 (err), 1.3 (err) 1 (err), 4.78 (err),

6.03 _(err), 6.7% t5&0:, 7.0 -
' Yield : 50%. MPt : 100-120°C (acetonitrile).

NMR spectrum (CDCl,;) : delta 1.4 (6H, m, CH;-C-CH;), 1.94
(3H, s, CH;), 4.79 (2H, s, CH,), 5.98 (1H, s, CHOH), 6.65-
7.70 (18H, m, ArH + ImH).

6. alpha-(2,2,6-trimethyl-4H-1,3-benzodioxin-8-yl) -1-

triphenylmethyl-1H-imidazole~4-methanol.
Starting from 8-bromo-2,2,6-trimethyl-4H-1,3-benzodioxin
and 1l-triphenylmethyl-1H-imidazole-4-carboxaldehyde. The
organomagnesium compound was added at ambient
temperature. The reaction product was purified by
chromatography on silica (15um) (eluent : 98:2

1\ dichloromethane-methanol) .
Yield : 31%. MPt : 205-215°C (acetonitrile).
NMR spectrum (CDCl,) : delta 1.3 (3H, s, CH;-C-CH;), 1.38
(3H, s, CH,-C-CH,), 2.21 (3H, s, CH;), 4.78 (2H, s, CH,),
6.02 (1H, broad s, CHOH), 6.72 (2H, m, ImH + OH), 7.0 -
7.65 (18H, m, ArH + ImH).

7. alpha- (2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1-
triphenylmethyl-1H-imidazole-~4-methanol.
Starting from 6-bromo-2,2-dimethyl-4H-1,3-benzodioxin and
1-triphenylmethyl-1H-imidazole-4-carboxaldehyde. The
temperature of the reaction medium did not exceed 40°C.
Yield : 54.5% MPt : 155-162°C (acetonitrile).



7.65 (18H m ArH + InH). 7.

al pha- (2, 2-di net hyl - 44 1, 3- benzodi oxi n-6-yl ) - 1-

tri phenyl met hyl -1 H i m dazol e-4-nethanol. Starting from

6- br ono- 2, 2-di net hyl - 4H 1, 3- benzodi oxi n and

1-tri phenyl net hyl -1 H i m dazol e- 4- car boxal slghyde. The tenperature of the

reaction nediumdid not exceed 400C. Yield 54.5% MPt : 155-1620C

ge_llg)et oni tgi I(S) NMR ¥Fpediwspe(@MIon (:DideQta 1dal3t &(6H,4%,( @H,)-C-4HLY, (87 7s,
5.5 H 20 ApH, + :

al pha- (2, 6- di et hox?gs ’tqiﬁ”)x PhJ%B‘he% |)HHlghd oif) 7 ET6L7.9 (208, m,

tr|phenylnethyIAmeﬂnmm&ole 4 met hanol . Starting from

1- brono- 2, 6-di met hoxy- 3- net hoxynet hyl benzene and

1-tri phenyl met hyl_- 1Hi ;mi dazol e- _4- carboxal dehyde. The reaction product was

pur i 1160 b -chr GrHEDEG: @ity CHRSSATYE e SRR Sy LPRGRYAdy Trac. Viel d

48% NWR spect r giifpticny lmaiﬂiyﬂa-l?ﬂ-&&u.(d%ﬂol& 4Caidthandl’ (6H, S, 2 x OCH3),

5 & pha |2, 6%%3&# o E-RRo e rimRgRs o, ¢ T T O

trlphenylnethylnmﬁh lnunnnha@md 1Sttariphegyflmehyl - 1H~-imidazole~
1- brono- 2, 6- di ng ”ﬁkﬂ é%%? fa%%
t
1- trlphenylnethyl-l azo e- 4-car r]'h g g rgggt Sﬁlgfg ug’ was
purified by chr 6’#&106@‘39@# Py 9N isddica gask 01%d216'1 éhigdeErat Hate-

met hanol m xtur @lie1¥ el dgg .49. 7%> MPt : 96-990C (acetonltrlle) Anal ysi s

T a0 e S s G, e o108 T, o8 BB P (o

al pha- (6- chl or 082, 2- i OESERY/, - 4K43, 32HensodCH§)n 8:9+5:4 (1H, m, CH), 6.5-
al pha-met hyl - 1- tr |6ph(§|&(ﬂ ma} hyld B H- 'I%l‘j@}-z@lﬁ - met hanol .

9. alpha-[2, 6-dimethoxy-3- (1-methoxyethyl)phenyl] -1-

triphenylmethyl-1H-imidazole—4-methanol.
Starting from l-bromo-2, 6-dimethoxy-3-(1-
methoxyethyl)benzene and 1l-triphenylmethyl-1H-imidazole-
4-~carboxaldehyde. The reaction product was purified by
chromatography on silica (eluent : 98:2 dichloromethane-
methanol mixture) .
Yield : 49.7%. MPt : 96-99°C (acetonitrile).
Analysis for C3,Hy,N,0, in % :

s Calculated : C 76.4 H 6.36 N 5.24

Found : 76.37 6.31 5.29

i0. alpha-(6—chloro-2,2-dimethy1-4H—1,3-benzodioxiﬁ—8-yl)—
alpha-methyl-1l-triphenylmethyl-1H-imidazole-4-methanol.
The organomagnesium compound of 8-bromo-6-chloro-2,2-
dimethyl-4H-1,3-benzodioxin was prepared as indicated in
3. above. Next, 15 q‘(0.046 mole) of this
organomagnesium compound were added over 20 minutes at a
temperature not exceeding 25°C, to 15 g (0.0426 mole) of
1-(1-triphenylmethyl-1H~imidazol-4-yl) -1-ethanone
dissolved in 150 ml of tetrahydrofuran. The reaction
medium was stirred for 165 minutes and then decomposed



The or ganomagnesi um conpound of 8-brono-6-chl oro-2, 2-

di nmet hyl - 4H 1, 3- benzodi oxi n was prepared as indicated in 3. above. Next, 15
g (0.046 nole) of this organonmagnesi um conpound were added over 20 m nutes
at a tenperature not exceeding 250C, to 15 g (0.0426 nol e) of
1-(b-triphenyl nethyl -1 Himdazol -4-yl)-1-g$hanone di ssolved in 150 m of
tetrahydrofuran. The reaction nmediumwas stirred for 165 m nutes and then
deconposed Switit 2 B y @mfamunmummkﬂrdmrdejehd;'szﬂnte&dﬂ 5 (b @nlrodf

wat er and extragjs ha £ed over
sodi um sul phat e a(ralt%%Mhen %;8{]}5}(&{5%? e re5| g.og:ro\%gesryh;a&% Ti efm%srgdaﬂ éj
chromat ogr aphy @hasig waes (igshtovess: @@%IWM%MM&l%MM)
5.68 g of al pha*I(h@‘ GG whd igRtiBl et cﬁ'&ﬁ%&i‘a‘ﬁﬂ}pcﬁl gilica

yl)-al pha-nethyl - 1-tri henlmsthl-lH-lm azol e-4- et hgnol were obt ai ned.
MPt : 182- 18400‘ ‘P @"&ﬁmﬁ'&%qﬂemﬁ%rﬁ)o hé8 g
prepared in exams algalﬁ—Z(s—bhloro ~2,2~dimethyl-4H-1-,3-benzodioxin-8-

al pha n-but y1-abBiagachl geA 2 Qb M it 10 sntaazotona- oo

was prepared inmeltéxagmiewm@bt@snade preced| ng conpound by reacting the

organomagne3| urrmrrpo Zwl(ﬂ rge ottt vl
benzodi oxin with 1- {yrél en CTbmat h 1H-| m azol - ¥ f— pent ansone. Yield
54.6% Mt & é%rl*?é%a)r NN@&@GQ% @3@13) del ta

6633 (err) CHBC—CHB) 426(1H broad s, OH), 4.78 (2H, S, CH2),
6.7-8.0 (1

al ph,i/(Z ngl nemfa'r]fﬂﬁ" 49—‘%@6@@%@&%%% ‘%ﬂﬁr) “pr I%etdﬂff\etml -4H-1,3-

i m dazol e- 4- mret bengodilopdmed@riydni-detriphed® lgedhyl -1H-imidazole-4-~

al pha- (6- chl or o2+ fidigiet hyl - 4H 1, 3-
This compound was prepared in the same manner as the
preceding compound by reacting the organomagnesium
compound of 8-bromo-6-chloro-2,2-dimethyl-4H-1,3-
benzodioxin with 1-(1-triphenylmethyl-1H-imidazol-4-yl) -
1l-pentanone.
Yield : 54.6%. MPt : 124°C (petroleum ether).
NMR spectrum (CDCl,) : delta 0.6-3.3 (15H, m, C,H, and
CH,-C-CH,;), 4.26 (1H, broad s, OH), 4.78 (2H, s, CH,),
6.7-8.0 (19H, m, ArH + ImH).

s 12. alpha-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)-1-methyl-1H-
imidazole-4-methanol (hydrochloride).
15.88 g of alpha-(6-chloro-2,2-dimethyl-4H-1,3-
benzodioxin-8-yl) -1-methyl-1H-imidazole-4-methanol
(prepared in 4. above) dissolved in 160 ml of methanol
were subjected to hydrogenolysis in the presence of 3 g
of 10% palladium on carbon at a hydrogen pressure of 3.5
bar at 50°C for 150 minutes. The catalyst was then
filtered off, the solvent was removed and the residue was
stirred in diethyl ether. The ether phase was decanted
off and the residue obtained was used as such in the
following stage.



benzodi oxi n-8-yl)-1-net hyl - 1H i m dazol e- 4- net hanol (prepared in 4. above)
dissolved in 160 m of nethanol were subjected to hydrogenolysis in the
presence of 3 g of 10% pal | adi um on carbon at a hydrogen pressure of 3.5
bar at 500C for 150 m nutes. The catalyst was then filtered off, the

sol vent was renoved and the residue was sigrred in diethyl ether. The ether
phase was decanted off and the resi due obtai ned was used as such in the

foll owi ng Exagple 2.36 Examdparhtion di epaiaiing) c¥mpthaidd RE UM Of
formula I'l (err) = alkyl _%h=1 0.4 gar?gnlat Oﬁﬁ gr trhphg]@%&r{eggg‘ln)s 8
procedure b) A~ Preparatitn-of'kBroned 81t BFhth & WP12 4

(G-Shl0{0-4FT§k3-benzodiomniphqﬂwMMﬂﬂnﬂﬂhényEnmm@ﬁuﬁ?+b) ) .
i m dazol - 4py @y%ﬁg I3 QRS ARS AR ing to the procedure
it np er-gaéifc?@startl ng ug"hagzg

descri bed 1 n exa . b. roma
chl oro-4H 1, 3- benzodi oxi n-8-yl ) -1-triphenyl net hyl - 1H i m dazol e- 4- net hanol
(prepared an exgwplcdlbro-lH-1YiebénzdE%xiMRlg - 137(5-1;&3%%1-?1&@%1»&-111—
recrystallized trog!et agpl qi!ted at 182-1850C and 2030C. Anal ysis for
(err) Cal cul at ed®™dazely$-yg)kqtope;, N 5.53 c 7.01 Found

72. 48 4.48 5.18 6.96 2.

(6-chl oro-2, 2-di hyl - < L QX - ;-

tri phenyl met hyl gﬁtsi %°H§%@§ﬁ%@%%§%§ﬁi§f§%ﬁn§°%&?%Pélfﬁéreéié(‘:

accordi ng to théescrdbegr dndexameded 1i-B -éx Is&artpng From adphdg rom

al pha- (6- chl or @ni ogcdigiehhBl-izbdd caamz @dhaX%i-A—3rihehyimethyl - 1H-

tri phenyl net hyl - 1H_i m dazol e- 4- net hanol (prépared in examle 1.C 3). Yield
88%:;(practica oJie] 5 - - ) [ ‘or *(err) %
8% i daod Sy hostiAB b Br e S04 RC SXATBL P s o

Yield : 95%. MPt : 175-182°C. A sample recrystallized
from ethanol melted at 182-185°C and 203°C.
Analysis for C,;H,;CIN,O; in %

Calculated : C 73.45 H 4.54 N 5.53 Cl 7.01
Found 72.48 4.48 5.18 6.96
2. (6—chloro-2,2-dimethyl-4H—1,3—benzodioxin—8—yl)(1-

triphenylmethyl-1H-imidazol-4-yl)ketone

This compound was prepared according to the procedure
described in example 1.B.4.b. starting from alpha- (6-
chloro-2,2-dimethyl-4H-1,3-benzodioxin-8-yl) ~1-
o triphénylmethyl-1H—imidazole-4-methanol (prepared in
example 1.C.3).
Yield : 88% (practically pure product). MPt : 200-205°C.
Analysis for C33H,;ClN,0; in %
Calculated : C 74.08 H 5.05 N 5.24 Cl 6.64 .
Found 74.17 5.03 5.22 6.73

B. Reaction of a ketone of formula VII with an
organomagnesium compound of formula VIII.

1. alpha- (6-chloro-4H-1, 3-benzodioxin-8-yl) -alpha-
methyl-1-triphenylmethyl-1H-imidazole-4-methanol.



Cal cul at ed C 74.08 H 5.05 N 5.24 cd 6.64 Found

74.17 ' 5.03 5.22 6. 73 B. Reaction of a ketone of formula
VII with an organomagnesi um conpound of fornmula VIII. 1.

al pha- (6-chl oro-4H 1, 3- benzodi oxi n- 8-yl ) - al pha-

met hyl - L-tri phenyl net hyl - 1H i m dazol e- 4- mpf hanol . 37 A suspension of

0. 148 nol e of nethyl magnesiumiodide in 150 m of diethyl ether at 300C,
was added at anfi elmlsp‘emmtamtdﬂe) 0@ 81 ol eg of0 niddhylwlaghe@fium iodide in

(6-chl oro-4H1, z yl tri pheny net }+|n1da

yl ) ket one di sso ved%‘ri %%6 ﬁ%th'% ek%eghf&r§$ %%n afygd# ?H&EEWF t he
reacti on nmedi untespere¢wr@0Co Wied ghdoa@aﬁtm@ﬂGWancdﬁthﬂ@rosﬂﬁhﬂiﬂg was
mai nt ai ned for ggﬁzggggmgh_%ggpgqh_ %%&HHGEP?lg}%Ll%HEBQb mychl ori de

wer e added and stirring was ntalne or “a our n1 of wat er

were then addedYandretrRer SdssodivereduRORadle ofr sotEanyfrosuzAr The
di chl or onet haneteﬁb@xfan:ga:@ ofptage reaRita oftf mediowe roseditvmaselph@henaktiet he

sol vent was renp under reduceq ress r.e. .The residue,was e%2¥§talllzed
from100 m of gﬁﬁﬁplggeyggeco g 5 ir¥ring wag maintained
al pha- ( 6- chlorohmuriax bamm@@moxemp&zytpxalpﬁagnefhymmonlum chloride

0 :
bun, SEDSC | hec Uk RS R O s B o e 1
73.49 K 5.16 houg.519§ ml of areroweas then added;gnd) the regcggon
5I)26al ha- ne?h9%??}yﬁl&E@héxkéa%hkg{Ey%c%dgggﬁgBibhiHrém%tP&ﬁ%ﬁ?Tﬁfln ghnd
. \g;gpared |¥ Fﬁén§§ﬁ9 a¥e¥ﬁedﬁﬁg eQVRy €6 B@n&uﬁpgﬁFﬁe? Iﬁggﬁesium
|od| e and (6-cbbawven?, ¥adi remoyed]inile?- redncedopiresguyk). ( The residue
triphenyl et hyl GLE 2082001433l eLORC 100N 1" 8% Uiyl acetate. 13.77 g
of alpha- (6-chloro-4H-1,3-benzodioxin-8-yl) -alpha-methyl-
1-triphenylmethyl-1H-imidazole-4-methanol were obtained.
Yield : 80%. MPt : 248-250°C (decomposition).
Analysis for C;3,H,;CIN,0; in % :
Calculated : C 73.49 H 5.16 N 5.36 Cl 6.7
Found : 73.41 5.05 5.26 6.93

2. alpha- (6-chloro-2,2-dimethyl-4H-1,3~benzodioxin-8-
yl) ~alpha-methyl-1-triphenylmethyl-1H-imidazole-4-
methanol.

o This compound was prepared in the same way as the
preceding compound from methylmagnesium iodide and
(6-chloro-2,2-dimethyl-4H-1,3-benzodioxin-8-yl) (1-
triphenylmethyl-1H-~imidazol-4-yl)ketone. The residue
obtained after evaporation of dichloromethane
crystallized on stirring in diethyl ether.

Yield 80%. MPt : 182-184°C (ethyl acetate).

Analysis for C3,H,;;ClN,O; in % :

Calculated : C 74.11 H 5.63 N 5.08 Cl 6.45

Found : 73.98 5.65 5.00 6.49
This compound was identical to that prepared in example
1.C.10.



obt ai ned after evaporation of dichloronmethane crystallized on stirring in
diethyl ether. Yield 80. MPt : 182-1840C (ethyl acetate). Analysis for

(err) in % Cal cul ated C74.11 H 5.63 N 5.08 Cl 6.45 Found
73.98 5. 65 5.00 6.49 This conpound was identical to that
prepared in exanple 1.C. 10. 38 Exanpl e3g. Preparation of the
starting conpounds of formula Il (R6 = Hor an alkyl with 1 to 4 carbon

atons, R7 Exdmple 3.4-[ (2 HreparRitiun Uf khe kenaedieKiconpdinds of
(nethoxy)nethyl]-lH-lnldaéphﬁ%ﬁ%ygy C Otlgﬁ% and a&%hi- . to 4
(2, 2- di met hyl - 41 1, 3- benz G EX 1 -I§| 617 FPHaZb 814Y Ln¥thindi £
(hydrochloride). 125.4 g (@ax@®mwsitomsof Ryl gh#-( 6- chl or o- 2, 2-di net hyl - 4H
1, 3- benzodi oxi n-8-yl)-1-triphenyl net hyl -1H i m dazol e- 4- met hanol (prepared
in exanple 1.C 3) partially dissolved in 1250 ml of nethanol, were
subj ected fo hydrddendy&imethyd vl lpPehenaoddoxdng 8190% pal | adi um on
car b_ondunder an (M@t&ﬂo@dy)htéﬂl@gqnlg!-%%ﬁ%&&fe Qihirdiﬂiohl-BiQ.dreQ?%}rid)%l f-f
carried out at t ratuyr %&% e gata t S en ., tered o
t hr ough Fyflo-cgg'gggﬁPﬁﬁ%Waf 'gv%w£$nFEW56@&ﬂé§daﬁgr 'égﬁdbﬁﬁg§ﬁﬁ€. The
resi due was takeethanol I0Fdrdoadflardidednol and cooled in an ice bath.
Tri phenyl met hang 5whi,c ryshah! | % _redr f il _tasatl and: t he
filtrate was t hen\gg'va o:.@gezg.‘)ﬁ%%l)r é%? &gio%bt(gr%ég'%mxggzétzi tr(_irlgltt?t?iglrl ar)Lt(i!dI | east
12 hours in 650 1nf3-bengiostippinetreil) -Théripbenyilmetaylad H-iimidegele 4 -and
washed with di efathagidher(prebha22d iof SRmpTe AheUS)PRPaeeianasy eRs¥J1Ed
whi ch was fornedq of _.a m xture of .the_desired al cohol and h%'C>nthxi|
deriyative in atPati?s % §¢%§Eﬁ%¥§¥ﬂVn§ﬁrﬁystﬂ?CFﬁ#Et° yarogenoysis,
) in the presence of 6 g of 10% palladium on carbon under
an initial hydrogen pressure of 2.7 bar.
The reaction was carried out at a temperature of 60°C.
The catalyst was then filtered off through Hyflo-cel and
the methanol was removed under reduced pressure. The
residue was taken up in 100 ml of methanol and cooled in
an ice bath. Triphenylmethane which had crystallized was
removed by filtration and the filtrate was then
evaporated. The residue obtained was stirred for at least
12 hours in 650 ml of diethyl ether. The precipitate was
filtered off and washed with diethyl ether. 64.59 g of an
amorphous powder was obtained which was formed of a
\ mixture of the desired alcohol and the O-methyl
derivative in a ratio of 35/65 determined by NMR. This
mixture was used as such in the following stage. A 5.36 g
sample of this mixture of products was recrystallized
from 20 ml of a mixture of 1:1 ethanol-ether. 1.35 g of
pure alpha-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)-1H-
imidazole-4-methanol hydrochloride were isolated. The
product did not have a sharp melting point

(decomposition) .
Analysis for C, H, N,0;.HCL in %.
Calculated : C 56.66 H 5.40 N 9.44 Cl™ 11.97

Found : 55.81 5.77 8.94 11.83



m xture, was used as such in the followng stage. A 5.36 g sanple of this

m xture of products was recrystallized from20 m of a mxture of 1:1

et hanol -ether. 1.35 g of pure

al pha- (2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 8-yl )-1H i m dazol e- 4- et hano

hydr ochl,ori de were isol ated. The product 33 d not have a sharp nelting point
(deconposition). Analysis for ClL4HL6N203. HCO in % Calcul ated C 56. 66
H 5. 40 N 9. 44heCoO~méth9l BewtiFative which Eborfidd durihg?? 8.94

separat ed from PRAZPESEPTSR LRedrl SREGEAEFR, BHCB, LARo 28A P B 8P LM oni &
and at the saneneutrapdzef by b%ecaddnﬁnograﬁhymmﬁnea4ap@2az theeshpe- 4H
1, 3-benzodi oxi ng ?m&'§G¥EEE%§YB?EEB¥EhakHQE Obﬁsoﬁtgkﬁeg -Wimet g!eﬁhﬁd

into the hydrochl ori rochl.ori¢c atid In
met hanol . MPt 13@3195960(1&9&%&&’#dH‘?thQﬁXP%FEY%r BripigrREo3deHcl in W

gaB§U|ated EbB4iféd whsbcbidvertdd9ifBo €he hydédchauvmilde by additibh. 12

9. 11.40 2. . o
al pha- (2, 2- d|ne?ﬁy?-ﬁﬁlfFépﬂeﬁfo&ygfpﬁp§9§Ff-ggﬁgtﬁ?lmﬁﬁpan°1‘ MPL :
i m dazol e- 4- met h&AelL.56AZdr{dekbupdériand . 4 [(2,2-
dinethyl -4H 1, 3 0 th t yl]1-5- nmethyl -l Himdazole
(hydrochlorlde)AH§$§§qg ?8Q0§é$%%éﬁ? ogé Q (6-chl oro-2, 2-di net hyl - 44
1, 3- benzodi oxi n- 8- yIFa CHERREA- 1- tGCﬁén?VnetHyﬁ 1P i nNd828Pe- ane%ﬁaﬁél
(prepared I n exanpl epdufdd) di ssol vedsgn1300 m gobgnet hangl 1owere subj.aot ed
to hydrogenolysis, in the presence of 1.5 g of 10% pal | adi um on car bon

undQLfa hydrogen pressure of 3.5 bar at 500C for 3 hours. The catal yst was
then™Tiltered odlphthd2saldémbthyd -nEryddbendotiiexinsBdyd) wasmethyiledHni t h

imidazole-4-methanol (hydrochloride) and 4-[(2,2-
dimethyl-4H-1,3-benzodioxin-8-yl) (methoxy)methyl] -5-
methyl-1H-imidazole (hydrochloride) .

17.5 g (0.032 mole) of alpha-(6-chloro-2,2-dimethyl-4H-
1,3-benzodioxin-8-yl) -5-methyl-1-triphenylmethyl-1H-
imidazole-4-methanol (prepared in example 1.C.5)
dissolved in 300 ml of methanol, were subjected to

hydrogenolysis, in the presence of 1.5 g of 10% palladium
on carbon under a hydrogen pressure of 3.5 bar at 50°C
for 3 hours. The catalyst was then filtered off, the
solvent was removed and the residue was stirred with

o diethyl ether to remove triphenylmethane. The residue
obtained following decantation of the ether phase was
characterized by its NMR spectrum and was a mixture
comprising 65% of the hydrochloride of the O-methyl
derivative and 35% of the alcohol hydrochloride. This
mixture was used as such in the following stage.

3. 4-[(2,2,6-trimethyl-4H-1,3-benzodioxin-8-yl)
(methoxy)methyl] -1H-imidazole and 4-[(2,2,6-trimethyl-4H-
1,3-benzodioxin-8-yl)methyl] -1H-imidazole.

9.45 g (0.0183 mole) of alpha-(2,2,6-trimethyl-4H-1,3-
benzodioxin-8-yl) -1-triphenylmethyl-1H-imidazole-4-
methanol (prepared in example 1.C.6) dissolved in 300 ml



diethyl ether to renove triphenyl nethane. The residue obtained follow ng
decantation of the ether phase was characterized by its NVR spectrum and
was a m xture conprising 65% of the hydrochl oride of the O nethyl
derivative and 35% of the al cohol hydrochloride This m xture was used as
such in the follow ng stage. 3.

4-1(2,2,6-trinmethyl -4H 1, 3- benzodi oxi n- 8- yI) (met hoxy) net hyl ] - 1H i m dazol e
an? 4-[(2,2,? ;bfnmhhhbném- we&ebenbgébufdnta-hyﬁwegbnblybwslnudazhbe 9. 45
g (0.0183 nol e 2,2,.6-1r1] y

benzodi oxi n- 8- yp%ef%Pg ﬁ%nyrge?hofnﬁhg agazo %mA-fﬁgtﬁa PerPepaPeg in
exanple 1.C. 6) dnssetbed undeg0anhydrogenoprasshxaobf Webersulfpected to

hydrogenol ysi s, gl eaﬁggtp&sgeeaen0%19t@radokf%O%ﬁeakhadgeﬁbeherrémhgaas at
80C on carbon un drogen pressure Qf 2 bar. The catal yst was then

filtered of f an@h?h§e§é¢96nwaﬁeﬁ69€dedTWétPe§F&EBY%a§t§FFrF@drﬁWPWedlethyl
ether to re”DVGtEipﬁﬁﬁglhﬁthbﬁ&eaﬁ&dthbﬁns&b@beeéadtbocﬁhbﬂﬂnbggaphbyo@n

700 g of S|I|ca36§r el uent Qiﬁggm%cQIghgn%tggng arehhangl Ly nA,40: 60

m xture of 4-[(
benzodi oxi n- 8- ymﬁnhahyu}-lﬂ-4n1dazmhatamd 6£[ @2[2262, 6rEmremeyhydH4E-1, 3~

3- benzodi oxi n By} GRFLRORVAITES Bk it - AL dagaheote! nitsal 3ado sdent | i ed

wi th NVR by the peak correspo X radi cal
3.13). Thls i xEgieekhylodldlasd - §6Eﬁ°ﬁH°¥H§ ﬁoyﬂ wmﬁghgﬁxg@ethyll Eid

al pha- (2, 2- di mrejybadgbié, %eEénaednatea-61ubhtiHlednwdahONnR4byethangbakThe
process used was the sa ,as a% desc bed |nd Tb?ﬁﬁsobUt s Bng35rom
al pha-( 2, 2- dlneFﬂyFeﬁﬂgf 4ng £o7tne®hethoRy riatca

benzddi oxi n- 6- yThisrmmheuybnwabyhséH-as1dachlen4thetﬁam¢bw@pgepaagé.|n
exanple 1.C 7.). The residue obtai ned was subjected to chromatography on

silica (err) (eluent : 95:5 dichloronethane-net hanol). The
al pha- (2, 24di ne@hpha- (2, 2-dimethyl-4H-1, 3-benzodioxin-6-yl) -1H-

imidazole-4-methanol.

The process used was the same as that described in 2.
above, but startihg from alpha-(2,2-dimethyl-4H-1,3-
benzodioxin-6-~yl) -triphenylmethyl-1H-imidazole-4-methanol
(prepared in example 1.C.7.). The residue obtained was
subjected to chromatography on silica (15um) (eluent :
95:5 dichloromethane-methanol). The alpha- (2,2-dimethyl-
4H-1,3-benzodioxin-6-yl) -1H-imidazole-4-methanol which -
was isolated was recrystallized from ethyl acetate.

S MPt : 96°C.
Analysis for C,,H,/N,O; in % :
Calculated : C 64.62 H 6.15 N 10.77
Found : 64.37 6.40 10.68

5. alpha- (2,2-dimethyl-4H-1,3-benzodioxin-8-yl) -1H-
imidazole-4-methanol.
5.75 g (0.25 mole) of sodium were added piece by piece to
a suspension of 21.46 g (0.04 mole) of alpha-(6-chlor-
2,2-dimethyl-4H-1,3-benzodioxin-8-yl) -1-triphenylmethyl-
1H-imidazole-4-methanol (prepared in example 1.C.3) in 2
litres of ammonia and 200 ml of toluene. Stirring was
maintained for 40 minutes and the reaction medium was



4H: 1, 3- benzodi oxi n-6-yl ) -1 H-i m dazol e- 4- et hanol whi ch was isol ated was
recrystallized fromethyl acetate. MPt : 960C. Analysis for (err)in %
Calculated : C 64.62 H 6.15 N 10. 77 Found : 64. 37 6. 40
10. 68 5. al pha- (2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 8-yl ) -1H :

i m dazol e-4-nmethanol. 5.75 g (0.25 nole) §f sodium were added piece by

pi ece to a suspension of 21.46 g (0.04 nole) of al pha-(6-chlor-

2, 2-di met hyl - 4Hthedr ﬁ@m@id@ém‘b& Whe bddiitakendsmet, bml g (0.12 mole) of

| H i m dazol e- 4- net hanol r.epar e I C.3 l,i t.re f amoni a
andI 200 fﬂ of t &l J"é’r?éumSW 516 Igrb@a)r(‘ﬁ‘tnp feé"(ﬁ’lF“z?I’) 46’ o I Sr’rg)g‘t he !
reaction nedi umnm@anommetmeradﬂadonm@rae@mpmhemma@mmteﬁ 42dg & 0. 12'
mol ) of ammoni wp, Ehlor isgRy né.ogfmwa@:?rt wfett%n%da% ta&'rg;e“QP Qe gl

added, the ammoni a was evgﬁgrate rt her wat er “were a ed

The t ol uene phaSecaadedoc sitied oFiere Soghiam SydPhateuppratieandistdd led.

distilled. The ugél&@%r@@@w@dMﬂaanhhgpmeﬂbmﬁﬁ&nﬁeehwag ﬂa@t ey sdizgsol ved
in 50 mM of wat talnln

of concentr at,ed ric aci d and
t he suspension é"&d\/\f}? ézt F'&ctogd“%tﬁﬁ GOREAL H@yg ge&'&s 9%fhase was
t hen adj usted tcoplde&tlmtbldehqd&otcttﬂnnifc aied idu sk d:heb@:n&tpenaﬂidm hen

extracted with dichl.or a
distillation angbggg'igg%g %%at- %%? Iw\i% % %'g;e g@\é%l OXt nage W)aﬁ H
i m dazol e- 4- net khegol P@t@@t &on ol 8Ybé?| (;he QQWth@in@dﬁ@dlﬂm med a
hydrochl ori de (peekyboaklie able thedMektlabrahaieh alibah oFotlethehehigle had
@ ol assy appear 30e¢ 204,58 $HAP rIhcel g ke 40880 ahd 587 g 11 %
k¢ alpha-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl) -1H-
imidazole-4-methanol were obtained.
Yield : 33%

The product formed a hydrochloride (recrystallizable from

-

a 1:1 ethanol-ether mixture) which had a glassy
appearance and no sharp melting point.
Analysis for C,,H, N,0,.HCl in %.
Calculated : C 56.66 H 5.40 N 9.44 Cl° 11.97
Found : 55.81 5.77 8.94 11.83

6. alpha- (2, 6-dimethoxy-3-methoxymethylphenyl) -1H-imidazole-
4-methanol .

Nt The procedure was as in 1. above, but at 80°C starting
with alpha- (2, 6-dimethoxy-3-methoxymethylphenyl) -1-
triphenylmethyl-1H-imidazole-4-methanol (prepared in
example 1.C.8). After removal of the crystallized
triphenylmethane and evaporation of methanol, the residue
obtained was purified by chromatography on silica
(eluent: 80:20 dichloromethane-methanol mixture). An oil
was obtained, characterized by its nuclear magnetic
resonance spectrum.

Yield : 68%.

NMR spectrum (CDCl,) : delta 3.38 (3H, s, OCH;), 3.66

(3H, s, OCHz), 3.76 (3H, s, OCH3), 4.43 (2H, s, CHy;), 6.28
(14, s, CH), 6.69-7.70 (6H, m, ArH + ImH + OE + NH).



Cal cul at ed C 56. 66 H 5. 40 N 9.44 d- 11.97 Found 55. 81
5.77 8.94 11.83 6.

al pha- (2, 6- di et hoxy- 3- net hoxynet hyl phenyl ) - 1Hi mi dazol e- 4-net hanol. The
procedure was as in 1. above, but at 800C starting with

al pha- (2, 6- di net hoxy- 3- net hoxynet hyl phenyy - 1-

tri phenyl net hyl - 1H i m dazol e- 4- met hanol (prepared in exanple 1.C. 8). After
removal of 7t he gnpnhal(l(kzeddimephery-gethanethbsyerapd) pheagl1dt 1aet hanol ,

t he residue obtaim§d Mﬁ% %uriﬁhgd y chromat ography on silica (eluent:

80: 20 di chl or onePHEAECHET RGP Rure). An oil was obtained, characterized
by its nucl ear Thgnprocedesenwaseaspént 6umabyivel by: hg8¥oghivBlypést ofim

(CDA 3) : delta _(3b, £Sq4 3,6 ; 169-7.70
427 al pha | PYPEALZ, ﬁig;@%ﬁg. Shbreendz BekbpiERegn B i 37 © 110D
i mi dazol e- 4- net hxhphenyhmephydcdtramidazader4-wethppod KPTrRPArededdl ysis of
al pha-[ (2, 6- di mekhmpye31( & oY hoxyet hyl ) phenyl ] - 1-

triphenyl met hyl - 1H:1.m dazol e- 4- met hangl din; le 1.C, 9. Yield
TS G NPt TUBSLHS0CTPr 66 aMBGr of ARARLBBRET f CRRAPYRECERERR, EERRE) n 06
Cal cul at ed EnBlyB4s fbr6C3zH, N8, 9ih9% Found : 61. 48 7.0

9. 38 8. aIpha-n-buE¥%éﬁhBEg§(g,2-eiggggxl-4H—&§§Sben2ﬁd%o§bn-8-

yl)-1 Him dazol e- 4- net hano hé procedure was as in 1. abdéve, but at 800C,

starting from al pha- Bobugdyl:- al pha- ( 6- €kl.4Bo- 2, 27dPnet hyl - 2H38, 3-

benzodi oxi n-8-yl)-1-triphenyl net hyl - 1H i m dazol e- 4- net hanol (prepared in

exanple 1.C 11). _The resi due ) ..

\ 8. alpha-n-butyl-alpha-(2,2-dimethyl-4H-1, 3-benzodioxin-8-

yl) -1H-imidazole-4-methanol.
The procedure was as in 1. above, but at 80°C, starting
from alpha-n-butyl-alpha- (6-chloro-2,2-dimethyl-4H-1,3-
benzodioxin-8-yl) -1-triphenylmethyl-1H-imidazole-4-
methanol (prepared in example 1.C.11). The residue
obtained after filtering the triphenylmethane and
evaporating the methanol, was used as such in the

following stage.

9. alpha- (2,2-dimethyl-4H-1,3-benzodioxin-8-yl) -alpha-
methyl-1H-imidazole-4-methanol hydrochloride.
The procedure was as in 2. above, but at 20°C, starting
Mt from alpha- (6-chloro-2,2-dimethyl-4H-1,3-benzodioxin-8-
yl) ~alpha-methyl-1-triphenylmethyl-1H-imidazole-4-
methanol (prepared in example 2.B.2). The yield was
practically quantitative. MPt : 85-100°C (decomposition) .
An analytical sample was prepared by stirring in diethyl
ether. MPt : 72-90°C (decomposition).
Analysis for C;gH,gN,0;.HCl in %. ,.
Calculated : C 57.97 H 6.12 N 9.01 C1° 11.43
Found : 57.94 6.95 8.12 9.51



obtained after filtering the triphenyl methane and evaporating the nethanol,
was used as such in the follow ng stage. 9.

al pha- (2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 8-yl ) -al pha-

met hyl - 1H i m dazol e- 4- net hanol hydrochloride The procedure was as in 2.
above, hut at 200C, starting from

al pha- (6-chl oro-2, 2-di net hyl -4H- 1, 3- benzod|OX|n 8-

yl) - al pha- Eﬁhhplleltltrl phe@!"eﬁﬁﬁﬁrb}ﬁh.oi;Hofﬁuﬁalmhaaéoléﬁt BENEbrinanarar ¢, i
exanple 2.B.2). The yield_was gig |caII qu titat MPt : 85- 1000&
(deconposition). An analy??cal x%lﬁnaa red' 'stirring in diethyl
ether. MPt : 72-(err) (deconposition). AnaIyS|s for CL5H18N203.HO in %

Cal cul at ed C 57. 97 H 6. 12 N9.01 d- 11.43 Found 57.94
6. 95 8.12 43 Exanpl e 4, Preparati on of

1H i m dazoles oft- ﬂéﬁﬁuﬂa3rb62§°dle§#ny81yl)methyl] -1H-imidazole

4-[ (4H 1, 3- benzg§596bnigrxabnethyl] 1H i m dazol e hydrochl oride. 50.85 g

|
b T Eh i heasBnBher (Ol RedEiopE. AIRBARARAFBLgFesdRsd Prberangiexing 1)

di ssol ved in 508- yﬂ)et secdéphengtmdthyraHslijidazeldet a-hgdhanehol(pxeparedt he

presence of 3 9; f | L agdi 3 r hour s -a
hydr ogen pressurg o%gé$§% g e H¥L§9§§?i98§tg%ag h@% ?fn%sgggg g‘\E(‘j"ﬁt’ratlon
and t he sol vent weket Bubeécundewr bmrdc‘eg‘eppéysmrSelnThber ps“eaa@cgwﬁu Red was

extracted threecki gg ﬁ'&a&haﬁhﬁ&nhbﬂh %hBant eo&eﬁvnsussgeat;ra@h@nﬁhaakhane
mhlch formed. It was then recrystallized from50 ml acetonitrile. 21.2 g

4- [ (4H 1, 3- Bﬁﬁf@ﬁ?ﬂxpﬁeﬁsyF?nﬁﬁhﬁlFllPPFW]EH?OF@tﬁ}ﬁFBCWFﬁrFH@nmere
ObtaIHEd Yi el drefid¥%ed Mt £1168ati30Cand the solvent digtilled under

reduced pressure. The residue obtained was extracted
three times with diethyl ether to remove the
triphenylmethane which formed. It was then recrystallized
from 50 ml of acetonitrile. 21.2 g of 4-[(4H-1,3-
benzodioxin-8-yl)methyl] -1H-imidazole hydrochloride were
obtained.
Yield : 83%. MPt : 168-173°C.
Analysis for C,,H,,N,0,.HCl in % :
Calculated : C 57.03 H 5.15 N 11.09 Cl1° 14.06
Found : 57.01 5.20 11.02 13.83

Mt 2. 4-[(4H-1,3-benzodioxin-6-yl)methyl] -1H-imidazole.
This compound was prepared in a similar manner to the
previous compound, but from 25 g (0.052 mole) of alpha-
(4H-1,3-benzodioxin-6-yl) -1-triphenylmethyl-1H-imidazole-
4-methanol (prepared in example 1.C.2). The
triphenylmethane formed was extracted several times with
hexane and the residue purified by chromatography on
silica (eluent : 95:5 dichloromethane-methanol) .
Fractions containing the product were evaporated and the
residue taken up in a dilute solution of ammonia in
methanol. This solution was distilled and the residue
recrystallized from ethyl acetate.



Anal ysis for (err) in % Cal cul at ed C 57.03 H 5.15 N 11.09 d-

14. 06 Found 57.01 5.20 11.02 13.83 2.

4-[ (4H 1, 3-benzodi oxi n-6-yl )net hyl ] - 1Hi mi dazol e. This conpound was :
prepared in a simlar manner to the previous conpound, but from25 g (0.052
nol €) of. al pha- (4H- 1, 3- benzodi oxi n-6-yl )g4l-tri phenyl net hyl -1 Hi m dazol e-

4- met hanol (prepared in exanple 1.C 2). The tri phenyl net hane fornmed was
extracted severalstbne§ wi-t[{ 4bi2 4986 band cdiexiasicdya ) pethiled 1By imidazole
chr omat ogr aphy ol P%g %%Iuent 95:5 di chl or omet hane- net hanol ). Fractions
contai ning the product Were evaporated and the residue taken up in a dilute
sol ution of am¥Aedd n ﬁétﬁ&n&?t TFhil¢58€1.uti on was distilled and the

residue recryst ghbh a4 sf Es%m e:thy Niegt ghey . 44 3.5 g of
4-[ (4H 1, 3- benzodi oxi n- 6-yi ) et MA [~ TH- | m dazol e were obtained . Yield :

31.2% MPt : 1450C. Analysis for C12H12N202 in % Cal cul ated : C 66. 66 H
5.55 N 12. 96 Foundalculated : 66c166 66 5H62 55 1R 62.8s6

4-1 (2, 6- dlnethoxy 3-neth xynethylphen t hyl) - i m dazql
(hydr ochl ori de). gean 00243 nDIe) gglpha E% dinetﬁgx§93-
nethoxynethylphenyl)-lH-|n1dazole 4- nethanol prepared I n exanple 3.6.)

previ ously dISSQ|Y?§ bnggﬁgFﬁbf9f3tﬁ%ﬁﬂ§§§@gEﬂ?§?heﬁ§i?mgg c%ﬁl litre of

liquid annonla First anmoni oride were
added and t hen, 1@@€ﬁzgéenﬂhﬁﬂ€§3hloI2d§)(0 0486 nol e) of sodlun1p|ece by

pi ece. After the, sgdguwnhad4gombhebebf dugnapearedd1&e8h6x9t3annvnlum
ﬁrlorlde wer e addgg and E actiﬁe ﬁEdlug%%aie—4 gﬂa Org12%g 300
Qi tol uene cBREAPHYRG tHaABE prep
example 3.6.) previously dissolved in 200 ml of
tetrahydrofuran, were added to 1 litre of liquid ammonia.
First of all, 1.3 g (0.0243 mole) of ammonium chloride
were added and then, over 30 minutes, 1.12 g (0.0486
mole) of sodium piece by piece. After the sodium had
completely disappeared, 1.3 g of ammonium chloride were
added and the reaction medium was stirred for 30 minutes.
300 ml of toluene containing 10 ml of methanol were
added. Ammonia was then evaporated off on a water bath. A
further 100 ml of water were added and the organic phase
was decanted off. The latter was dried over sodium
sulphate.and the solvent evaporated under reduced
st pressure.
The product obtained was purified by chromatography on
silica (eluent : 95:4.5:0.5 mixture of dichloromethane-
methanol-ammonia). 1.81 g were obtained in the form of a
lac (yield 28.4%). It was dissolved in isopropyl ether
and converted into the hydrochloride by adding one
equivalent of a solution of hydrochloric acid in
isopropyl alcohol. MPt : 130-135°C.
Analysis for C 4H;gN,0;.HCl in % :
Calculated : C 56.28 H 6.36 N 9.38
Found : 56.13 6.39 9.10



added. Ammoni a was then evaporated off on a water bath. A further 100 m of
wat er were added and the organi c phase was decanted off. The latter was

dri ed over sodium sul phate and the sol vent evaporated under reduced
pressure. The product obtained was purified by chromatography on silica
(eluent : 95:4.5:0.5 m xture of dichloromgf hane- nethanol -amonia). 1.81 g
were obtained in the formof a lac (yield 28.4% . It was dissolved in

i sopropyl ather4and (29evdiinethorlyo 3t-He -hedhogpmechde ) byieadd] hgthpe] - 1H-

equi val ent of a,sol n Iorl acid in isopropyl alcohol. Mt
130- 1350C. Anal & 93F8? 3&??¥°ﬁ%;°r 8 calated - 56 98 o H6.36 N
9. 38 Found The prosedmze was @s39n 3. above, buASSnarting from '

4-1[(2,6- dinethgx¥ﬁg qrOCegaﬁéxﬁgkpxblqEeﬂékhsﬁgﬂékhaiwg 4929

(hydrochl ori de) ure was-as in 3. |ng
al pha-[ 2, 6- d.ne@ﬁéﬁyzglerﬂn@@ﬁbﬁpﬁétHyr?55539|}n|ﬂxamﬁﬂeaﬁove)4 H@@heﬁa|

(prepared in exaﬁehgnad7aktefhevapbrabhannaﬁ @Buaénevaagrahk@ﬁ ap tal uene
was taken up in

| d h dd
of a solution o?%hﬁarSB SE%Q%S Fg FHQ h Byﬁr g&a%&aggbgw L e addi tion

168-1700C Analadditﬁon @éra)somuuionCaEchydredhlor¢c5ac$d 1nHmEthan01N

8. 96 - 11. 364 g : 2 ?%_ 20984 8. 89 11. 27 5.
4-11- (4H—1 3- befzo |0X|n 8 yg) yﬁ I] |n1 azole The procedure was as in
1. above, but séaﬁﬂvﬁgsfﬁ@ﬁl hﬁﬁaﬁb@@ B@lo#B-#H: 1, 3- benzodi oxi n- 8-yl )

-alph? ngtgy: - Z¥'@E§Eﬁh€%bh¥"'HC'SWQGZO|GH4GUﬁQhanN|S(BBEDaCQd im.36
exanpl e ) - ter renoval of trlghegglmeth%rjg,4 t he Egabdue obt§hng

wasxglssolved in wat EPUBAd *t he sol uti

5. 4-[1-(4H-1,3-benzodioxin-8-yl)ethyl] -1H-imidazole.
The procedure was as in 1. above, but starting from
alpha- (6-chloro-4H-1,3-benzodioxin-8-yl) -alpha-methyl-1-
triphenylmethyl-1H-imidazole-4-methanol (prepared in
example 2.B.1.). After removal of triphenylmethane, the
residue obtained was dissolved in water and the solution
was made alkaline to pH 8 by the addition of a saturated
solution of sodium carbonate. The precipitate which
formed was dissolved in dichloromethane. The organic
phase was dried over sodium sulphate and the solvent
evaporated under reduced pressure. The residue was
o subjected to chromatography on silica (eluent :

95:4.5:0.5 dichloromethane-methanol-ammonia mixture)
Yield : 52%. MPt : 145-148°C (ethyl acetate).
Analysis for C;3H,,N,0, in % :

Calculated : C 67.83 H 6.09 N 12.17

Found : 67.68 6.11 12.10
The compound thus obtained was in the racemic form. It
was resolved into its two enantiomers by the following
method.
7.57 g ((0.0329 mole) of racemic 4-[1-(4H-1,3-
benzodioxin-8-yl)ethyl] -1H-imidazole were dissolved in
263 ml.of hot isopropyl alcohol. 2.47 g (0.0165 mole) of
d-tartaric acid dissolved in 33 ml of isopropyl alcohol



was made al kaline to pH 8 by the addition of a saturated solution of sodium

carbonate. The precipitate which fornmed was di ssolved in dichloronethane.

The organi ¢ phase was dried over sodium sul phate and the sol vent evaporated

under reduced pressure. The residue was subjected to chromat ography on

silica (eluent : 95:4.5:0.5 dichl oronet hgne- et hanol -ammmoni a m xture) Yield
52% MPt : 145-1480C (ethyl acetate). Analysis for (err) in %:

Cal cul ated : cwazesaddeu 6AOQlocHuian%7pE@éﬂ§1tate fomedfs?-rﬁa 6.11

12.10 The conpound t obt ai ne th em c | t | ved
into its tmongngﬁ?PﬁﬂéignbVaﬁhg EFFQWEﬁﬁ ﬁétﬁ83r57a§7agb%ﬁﬁ 3§§9rﬁéfe¥eof

racem c 4-[1-(4tetp@rabarerodndxthe8ilybpetihphhskHwas demotredweye di ssol ved

in 263 m of ho a h : 7 6 f.d-tar icqacid
'ssotved i n 530spaAEaeRYL. Sube" Sesiful oBeaindd>Raltk kel uf 18T 4BY) fin
preci pi tate for@fdbofhangudgersprorlnascohplr eFheoingelublesfxacsibnent

tenperature andc%?@thlﬂ!hédphﬁﬁé ME§tﬁ§€UWSQ EMo@eaaeaaasee wHE Eesik-dua
obt ai ned was taken u | sopr al coho The insol ubl e

m 0
fraction crystaPFlEBgs ?ﬁ@PﬁF?FHF@ §8§ &ogPBHSthESUéf RB@“SFFFF@Hth Pﬁls
tenperature for (45hayrs3and yasft bepstalleénhedshdt (Befifkar8rdtey wbre
crystalllne sal& é artrate) were obtained. 25 MPt : 1640C. [a] = +
40.8 (c P D The biltrate resulting fromthe separation of
t he crystals wi MPpe: déé&fcmnﬁulﬂndew BY .Bellow= &) mFnbapoystal s obtai ned

above vwere firsfhe filtrate resulting from the separation of the

U crystals wil be dealt with under b) below.

a) The crystals obtained above were first
recrystallized twice from isopropyl alcohol.
MPt : 178°C. [a]gs= + 53.3 (¢ = 1, methanol).
Next, 1 g of this salt were dissolved in 33 ml of
water and the solution made alkaline to pH 9.5 by
addition of a 1N aqueous solution of sodium '
hydroxide. A precipitate formed which was filtered
off and recrystallized from 1 ml of ethyl acetate.
0.457 g of the dextro-rotatory isomer d-4-[1- (4H-
1,3-benzodioxin-8-yl)ethyl] -1H-imidazole were thus
obtained. ,
MPt : 113.7°C. [a];5= + 69.8 (¢ = 1, methanol).
o/ Analysis for C,3H,,N,0, in %
Calculated : C 67.83 H 6.09 N 12.17
Found : 67.88 6.06 12.13
b) The filtrate was evaporated under reduced pressure
to remove isopropyl alcohol. The residue obtained
was dissolved in water and the solution made
alkaline to pH 9.5 by the addition of a 1N aqueous
solution of sodium hydroxide. The liberated base
precipitated, was filtered off and was treated
in isopropyl alcohol with half an equivalent of 1-
tartaric acid. The salt which formed precipitated
from the medium, was filtered off and was

recrystallized from isopropyl alcohol. MPt : 178°C.



recrystallized twice fromisopropyl alcohol. 25 MPt : (err). [a] =+ 53.3
(c =1, methanol) D Next, 1 g of this salt were dissolved in 33 m of

wat er and the solution made alkaline to pH 9.5 by addition of a 1N aqueous
sol ution of sodium hydroxide. A precipitate fornmed which was filtered off
and- recrystallized from1l m of ethyl acefate. 0.457 g of the
dextro-rotatory isonmer d-4-(l-(4H 1, 3- benzodioxin 8-yl)ethyl]-1Himdazol e

were thus obtained. ZxjeBt : 113. (err) = + = 1, methanol). D
Analysis for (err) in pxcaPduPdtdg = L.c @$t§§n°lm 6.09 N 12.17 Found :
67. 88 6. 06 12 iu&sb):henTliedfnslsth&éa Was waapo hate dhengel utdduced

pressure to renove i ro h e | d I.ssaolved in
wat er and the solutlo %ﬁk?ﬁ %e Pgth % %?dgﬁ&%g |t%§§NqugeP g
agueous sol ution of soduampny@ﬁoxpd&umThydrobédateA barecipriteip forwed was

filtered off and “ﬁswhﬁéﬁﬁ%gs'er EQ&XEz@hPEQQEeWEEBmhékLyQ”a%%%h @l ent

of 1- tartaric acid. The salt formed precipitated fromt I um
was filtered off andow&§5erP¢SF§FlﬂE§H°FP§#FP§UpF§BWPraFCGH6P (ﬁﬁrl 3-

1780C. 47 [err] DpanzdaidkineB-)l)kthyas -theinigdzs3el wetel Bbtatiaedand

t he sol uti on made alhiklne&ﬁ% @;kg ﬁg&?Saddl 502 Qf a hN aguepus iglutlon

of sodi um hydr oxi de pre
Analysis for C,3H,,N,0, in %

Calculated : C 67.83 H 6.09 N 12.17
Found : 67.78 6.10 12,24

6. 4-[(6-methyl-4H-1,3-benzodioxin-8-yl)methyl] -1H-imidazole
hydrochloride.
This compound was prepared in a similar manner.
MPt : 175-183°C (decomposition).
Analysis for C;3H;,N,0,.HCl in % :
Calculated : C 58.58 H 5.63 N 10.51
Found : 56.47 5.63 9.93

Example 5. Preparation of 4-[1-([2,2-dimethyl-4H-1,3-
benzodioxin-6 (or 8)-yllalkyl] -1H-imidazoles of
formulae I and III (Z; + Z; = -C(CH3),-)

N 1. 4-[(2)2—dimethyl—4H—1,3—benzodioxin—s-yl)methyl]-1H-
imidazole.
3.4 g (0.013 mole) of alpha-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl) -1H-imidazole-4-methanol (prepared in
example 3.4) were subjected to hydrogenolysis in methanol
at 80°C for 5 hours, in the presence of 10% palladium on
carbon and under a hydrogen pressure of 2.8 bar. The
catalyst was then filtered off and the solvent removed
under reduced pressure. The residue obtained was
subjected to chromatography on silica (eluent : 90:10
dichloromethane-methanol). 3 g of 4-[(2,2~dimethyl-4H-
1,3—benzodioxin—6-yl)methyl]-1H-imidazole were obtained.
Yield : 94%. MPt : 150-170°C.



whi ch was recrystallized twice fromethyl acetate. 0.296 g of the

| aevorotatory isonmer (err) benzodi oxin-8-yl)ethyl]-1H i m dazole were
obtained. 25 MPt : 114.40C. [a] (err)72.6 (c =1, nethanol). D Analysis
for (err) in % Cal cul at ed C 67.83 H 6. 09 N 12. 17 Found

67..78 . 6.10 12. 24 6. 48

4-[ (6-nmet hyl -4H 1, 3- benzodi oxi n-8-yl )nethyl]-1Him dazol e hydrochl ori de.
Thi's conpound WHMRpsSpeatetm (DNSE)N:| adereanar. 45MP6H, §75¢H§30CCH,),

N 10 51 Found | 378" (8%, g " ) ¢ 81 Pag b EL, 16 57 tom, T O
Preparati on of ArHi+ ImE)di net hyl -4H 1, 3- benzodi oxi n-6(or
8)-yl]lalkyl]-1H i m dazoles of formulae | and Il (err) 1.
4-1(2, 2-di net hyl - 4H- 1, 3- henzodi oxi n-6-yl )nmethyl ]-1H imdazole. 3.4 g
(0. 013 nol é§-of 4all§Ra2( diveghydr - 143-pegzodioxin-8-yl)methyl] -1H-
benzodi oxi n- 6- ylijidbzoMedazol e- 4- met hanol (prepared in exanple 3.4) were
ot esence of 1095 8aliadi {0 3 7cEPBS) ARd2ARHGr - AyABEERYr 485ar dof 2.8
bar. The catalybenwadiohén-BFyﬂéFeﬂ—dmﬁdandlehg—methanblrhydredhmodéde
STLER" Ol o TS el ey s il OEPLAR B
4- (2, 2- di met hyPE4pphydzopsn2égnddi ampopinnet APLpbiirarderorE wBee
obt ai ned. Yiel drea8étit WBE cohpletéllby add48iblRogpeakr Uit eBVBE) del ta
1'4§'§6H’ S CHgégégtgétofuran. 14.6 g (0.634 mole) of sodium were then
N~ added piece by piece. Five minutes after the sodium had
disappeared, 34 g of ammonium chloride were added and the
reaction medium was stirred for half an hour. 1.56
litres of a 10% solution of methanol in toluene were
added. Ammonia was then evaporated off on a water bath.
780 ml of water were then added and the organic phase
separated. The aqueous phase was extracted twice with
500 ml of toluene. The organic phases were combined and
washed with 1 litre of water, then dried over sodium
sulphate and distilled under reduced pressure.
The residue obtained was recrystallized from 900 ml of
boiling acetone. 57.8 g of 4-[(2,2-dimethyl-4H-1,3-
N benzodioxin-8-yl)methyl] -1H~-imidazole were thus obtained,
melting between 160 and 170°C.
Yield : 74.6%.
Analysis for C; H,cN,0, in %.
Calculated : C 68.85 H 6.56 N 11.48
Found : 69.15 6.70 11.53
2.b. The same product could be prepared starting from 0.8 g
(0.0015 mole) of alpha-(6-chloro-2,2-dimethyl-4H-1,3-
benzodioxin-8-yl) -1-triphenylmethyl-1H-imidazole-4-
methanol (obtained in example 1.C.3) and 0.245 g (0.0106
mole) of sodium according to the procedure described in
example 3.5. The residue obtained after evaporation of

the toluene phase was subjected to chromatography on



3.78 (2H, s, CH2), 4.77 (2H, S, CH2) , 6.5-7.7 (5H m ArH + InH 2a. 4-
(2, 2-di nethyl -4H 1, 3- benzodi oxi n-8-yl )nmet hyl ] -1H im dazole. 94.13 g (0. 317
nol e) of al pha-(2, 2-di nethyl-4H1, 3- .

benzodi oxi n- 8-yl )-1Hi m dazol e- 4- met hanol hydrochl ori de (prepared in
exanple 3.1 or 3.5) were added to one |itge of anhydrous |iquid anmmoni a.

Sol ubi lizati on of the reagent was conpleted by addition of one litre of

tetrahygrofuran1?¢4g60g 601634 ngbepmmf(émdeﬂﬁmmessdshéﬂhymdadeeaeée by

pi ece ive mny sodi ad_di eare amoni um
chloride were a@ﬁgga E? hégﬁeggtpgnkﬁﬁdpﬁﬁaﬁg WEFP 8 t?gPeﬁalf an hour .
1.56 litres of aoteesposdlingi bn bthabetibahatednihoRuenaboeee added. Ammoni a
was then evaporated off on a water bath. 780 ml of water were then added
and the organi c phase separated. The aqueous phase was extracted twice with
500 m of TheuBpblorhagopgaduetghusts abEailvsdbbPrethantethodedeqrribed| itre
of water, jRep gdrisdvaver sodi um sul phate and distilled under reduced
pressure. The resi due obtained was recrystallized from900 m of boiling
acetone. 57.8 g of 4-[(2,2-dinethyl-4H 1, 3-

benzodi oxi B 8- y&} €2 hglfitelkchyil dadell g3 vwberzbliloxbht a+pkimethylj A bet ween
160 and 1700C. )] o ysis for (err)in % Calcul ated C

68. 85 H 6. 56 %Lﬁﬁgi.ﬁé &@%ﬁ%égfg° 69. 15 6. 70 11.53 2. hb.
The same producThiésutempeupdepascpreparedngtarbing. rgm(alpbas (Zoke) of

al pha- (6- Ch|0r0d2mgtﬁyﬂﬁhﬁ¥i §tbAn§odlox1n 8-y1l) -1l-methyl-1H-imidazole-
benzodi oxi n-8-yl )-1-17i H i m dazol e- 4- met hangl %obtalned in

hen
exagple 1.C. 3) éhﬁeéhﬁﬂ ¥6r9§1¥°ﬁﬁ¢@) BFeEEH?Gn?ﬁcEBrHrgg
procedure descriégidua ehaaﬁhed3w5s pueifeseddug ohitematdgpapry emapdlataon

of the toluene phasenyas sHbhest &t LP-RALRIRL HLARINLDY .
Yield : 67%. MPt : 67-72°C (isopropyl ether-hexane).
Analysis for C;gH,gN,0, in % :
Calculated : C 69.74 H 7.02 N 10.84
Found : 69.93 7.54 10.78

4. 4-[(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)methyl] -5-
methyl-1H-imidazole.
This compound was prepared starting from 9.68 g of the
mixture of the hydrochlorides of the O-methylated and
alcohol derivatives prepared in example 3.2. It was
M purified by chromatography on silica (eluent : 90:10

dichloromethane-methanol). 4 g of the desired product
were obtained.
MPt : 172-178°C (dichloromethane).
Analysis for C,; H,gN,0, in % :

Calculated : C 69.74 H 7.02 N 10.84

Found : 67.55 6.98 - 10.38

5. 4-[(2,2,6-trimethyl-4H-1,3-benzodioxin-8-yl)methyl] -1H-
imidazole.
This compound was prepared from 2.3 g of the mixture
containing the O-methyl derivative prepared in example
3.3. 0.9 g of the desired product were isolated.



49150 g of silica (err) (eluent : 95:5 ethyl acetate- nethanol). 123 ng of
t he product were obtained corresponding to that isolated in 2.a above. The
foll owi ng products were obtained by the nmethod described in 2.a above. 3.
4-1(2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 8-yl )met hyl ] -1 net hyl - 1H-i m dazol e.
Thi s conpound was prepared starting fromggpha-(2, 2-

di net hyl - 4H 1, 3- benzodi oxi n- 8-yl ) - 1-net hyl - 1H i m dazol e- 4-net hanol

hydrochl ori de (pepar abnrs55rd. @thd)l atdrsi.due obtained was purified by

chr omat ogr aphy Il d c nt, : l,chl or onet hane- net hanol ). Yield :
67% . 67- 725%?& H&ﬁﬁl Ph@%gge%gné Anal ysis for (err) in %

Cal cuI at ed C 69. m10uiaﬂ;e(§i2 NGLCG%AMFourHj 7.02 N 10.8% 93 7.54
10. 78 4. 4-1(2, 2-di |- 4H 1, 3- be Xin g eth
met hyl -1 H i m dazol e. I's conpound mag%ggggared§g¥grtlngﬁTron19 68 g of the

m xture of the hydrochl orides of the O-nethylated and al cohol derivatives

prepared i g exanpl@ -3.23 2—|dln\@,$1yﬂW4HJle(iJhérﬁHd1@¢1Qﬂ-r8aw edhyailliga
(eluent : 90: 10 .di.chl or.onet hane-net hanol). 4 g of the desired product were
obt ai ned. Mpt : ifsk (di chl oronet hane). Analysis for (err)in %:
Cal cul ated : CT84.s74&ompduhddvas [pripaed-abadting from al@ha532 2- 6.98

1038 5. 4 (il a1y Al anizod) g i) BRIt
i m dazol e. This conpo wWas ‘pr epare rom e m Xturé containi ng
t he 0- net hyl deﬁiml@@lz\ﬁﬁ-ep'%mté@ﬂ% éwaiﬁﬂcéﬂ@radeo (prgparethd nd @xampd e
product were isal a)edrThe residue obtained following evaporation of
toluene crystallized on stirring at 60°C in isopropyl
ether.
Yield : 60%. MPt : 118 and 130°C.
Analysis for C;gH;gN,0, in % :

Calculated : C 69.74 H 7.02 N 10.84

Found : 69.64 6.95 10.72

7. 4-11-(2,2~-dimethyl-4H-1, 3-benzodioxin-8~yl)pentyl] -1H-
imidazole. .
This compound was prepared by reduction of alpha-n-butyl-
alpha- (2,2-dimethyl-4H-1, 3-benzodioxin-8-yl) ~1H-
imidazole-4-methanol (prepared in example 3.8).
Yield : 23.6%. MPt : 108-12°C (cyclohexane).
o/ Analysis for C,gH,,N,0, in % :
Calculated : cC 72.0 H 8.0 N 9.33
Found : 72.08 8.15 9.32

Example 6. Preparation of 3-[1-(1H-imidazol-4-yl)alkyl]-2
(or 6)-hydroxybenzenemethanols of formula I (Z,

1. 3-[(1H-imidazol-4-yl)methyl] -2-hydroxybenzenemethanol.
82.83 g (0.339 mole) of 4-[(2,2-dimethyl-4H-1,3-
benzodioxin-8-yl)methyl] -1H-imidazole (prepared in
example 5.2) were suspended in 1645 ml of water (pH =
7.9) and dissolved by adding 349 ml of a 1N aqueous



50 MPt : 152-1
C 69.74 H 7.
4-11-(2, 2-di ne
conpound was p
di met hyl - 4H 1,
hydr ochl ori de
evapor ati on of

550C (ethyl acetate). Analysis for (err) in %: Calculate

d

02 N 10. 84 Found 69. 82 7.04 ~ 10.64 6.

t hyl -4H 1, 3- benzodi oxi n-8-yl )ethyl]-1H im dazole. This
repared starting from al pha-(2, 2-

3- benzodi oxi n- 8-yl ) -al pha-g®t hyl -1 H i m dazol e- 4- et hanol
(prepared in exanple 3.9). The residue obtai ned foll ow ng
dadluteion w diyadtoctebmic Haid, reveat O Courses o @yl et

her .

CGolra w7 Ry M e gpa P HS SALRE) ik Uy OoF R % 0,

4-11-(2, 2- d| metdgduidiien B ehAodiBhe reeagtigre madijun wrag ik dleatemhi for

conmpound was p

al pha- (2, 2-di net h%I -4H 1, 3- benzodi oxl n- 8 ty

(prepared in e
Anal ysi s for (
72.08

3-[1- (1H—|mda 5112

(GRAMRSPYi A 8 G4 0 bfh aeluomazdbcbuﬁﬁﬂe s polytion wag

70l
ed 3 featgd with 3 o rltfHEi BigE quart |8h e -
eiel). ITh @&imﬂﬁrﬁdvas tHa Zndle aJJ‘ka‘ll(he By 2B oM bs

(err) = 272 H= 8L5). The prec:.pltate was filtered off, washed with

3- [(IH-|mdazo

of 4-[(2, 2- dlrret

in exanple 5.283
by addi ng 349

orld LR ORIGF I BEREate g viheopYasence; o Nawit
i fiw yrevnE &R Ssodium sulphate. The solution was then

filtered, concentrated to a volume of 400 ml and left to

~ crystallize. 55.67 g of 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzenemethanol were obtained.
Yield : 80.4%. MPt : 152-155°C.
Analysis for C,,H,,N,0, in % :
Calculated : C 64.69 H 5.92 N 13.72
Found : 65.05 5.69 13.72
The following compounds were prepared by the method described
above.
2. 3-[(1-methyl-1H-imidazol-4-yl)methyl] -2~
hydroicybenz enemethanol.
" This compound was prepared starting from 7 g of 4-~[(2,2-

dimethyl-4H-1, 3-benzodioxin-8-yl)methyl] -1-methyl-~1H-

- imidazole (prepared in example 5.3).

5.6 g of the desired product were obtained.
Yield : 73%. MPt : 139-144°C (acetonitrile).
Analysis for C,,H ,N,0, in % :
Calculated : C 66.03 H 6.46 N 12.83
Found : 65.81 6.65 12.55

3-[(5-methyl-1H-imidazol-4-yl)methyl] -2-
hydroxybenzenemethanol.

This compound was prepared starting from 4 g of 4-[(2,2-
dimethyl-4H-1, 3-benzodioxin-8-yl)methyl] -5-methyl-1H-

Eq 37%2 a?%iﬁnﬁl\g a(ot'ﬂe%s Pr e"@%{?%tél 4 r?e%% ﬁﬁ%rod?lq‘%rm a
| aﬁ:%il fﬁa h%Il]lebenz i 0Xl n- W-%E"ei %ﬁo ﬁﬁﬁ)z dudb az&(‘%(%?i% mol e)

prepar ed

| ved



solution of hydrochloric acid, over the course of 80 mnutes. At the end of
this addition, the pH of the solution was 2.5. The reaction nedi umwas then
heated for one hour in an oil bath at 1200C. The sol ution was cool ed,
treated with 5 g of Norit and filtered on Hyflo- cel. This solution was

t hen made al kaline by addition of 242.5gf of a 1N aqueous sol ution of

sodi um hydroxide (pH = 8.5). The precipitate was filtered off, washed with
wat er and eredmiﬁhh&laerEabh&éa WSSek?apldiSsobvedfbnggoﬁ thé{dﬁsﬂteatﬂyl
acetate in the sence of iLt_and a few grammes of sodi um sul phate. The
sol ution was tﬁgﬁg “Ft P&, © h@%ﬁ%@ﬁ?rated to a volunme of 400 ml and left to
crystallize. 53161dg 0803=[(Mﬂtinid356ﬂ3ﬂ°¢IXageh9nﬁtZile)-

hydr oxybenzene ecobgangd. jxiel d : 80 4% MPt @ 152-1550C

Anal ysi's for (gﬁ%?gggg Y cﬂgﬁvbpg 1X’§ C'64.69 HJ5.92 N 13.72 Found
65. 05 5. 69 €aleplakeds ol | ofvi RS- Qénpoﬂnﬁs4ﬁer§ pPeBdred by the

met hod descri bed abgyand?.- 3-[ (I -meshygk-| H i gi.dazol -42ykgnmet hyl | - 2-

hydr oxybenzenenet hanol . Thi s conmpound was prepared starting from7 g of
4-1(2,2- dimethyl-4H 1, 3-benzodi oxi n-8-yl ) nmethyl ] -1-nethyl -1H i m dazol e
(prepared4in eszaffiBE-5miflazble4gydd mebbyliésRrbgdposyubt wer e obt ai ned.
Yield : 73% nitrile). Analysis for Cl2H, 4N202 in %
Coleal atog . mechytidnbefdfelAoaba L Found 65, 81 6. 65
12.55 3.  3-[ TBigecpypoundi r8aPsPParef) RERRGLNI2ErARdR 09y BEntenenet hanol .

Thi's conmpound T@é QrGDEEgﬂe§h§ntuﬁglfBoabﬁzadebxinLé2y2)methy11 -1H-

dimethyl -4h- 1, 2 b§nzadL prepaxeé in gkghpie Ehyl- 18, g of the desired

~ product were obtained.
Yield : 95%. MPt : 170-175°C (decomposition).
Analysis for C,,H.;,N,0, in % :
Calculated : C 66.03 H 6.46 N 12.83
Found : . 66.02 6.56 12.73
5. 3-[1- (1H-imidazol-4-yl)ethyl] -2-hydroxybenzenemethanol.
This compound was prepared by hydrolysis of 4-[1-(2,2-
dimethyl-4H-1, 3-benzodioxin-8-yl)ethyl] -1H-imidazole
(prepared in example 5.6).
Yield : 60%. MPt : 135-136°C
Arialysis- for C;,H,,N,0, in % :
" Calculated : C 66.03 H 6.46 N 12.83
Found : 65.97 6.44 12.80

6. 3-[1- (1H-imidazol-4-yl)pentyl] -2-hydroxybenzenemethanol .
This compound was prepared by hydrolysis of 4-[1-(2,2-
dimethyl-4H-1,3-benzodioxin-8-yl)pentyl] -1H-imidazole
(prepared in example 5.7).

Yield : 94%. MPt : 93°C.

Analysis for C,;gH,(N,0, in % :
Calculated : C 69.23 H7.69 N 10.77
Found : 69.30 7.70 10.81



52 im dazole (prepared in exanple 5.4). 2.7 g of the desired product were
obtained. Yield : 80% Mt : 126-1300C (acetonitrile).. Analysis for (err)
in %: Calcul ated C 66.03 H6.46 N 12.83 Found 66. 25

6. 44 12.76 4. 3-[(1Hi m dazol - 4-yl ) et hyl ] - 2- hydr oxy- 5-

met hyl benzenenet hanol . This conpound wassprepared starting from3 g of 4-
[(2,2,6-trinethyl-4H 1, 3-benzodi oxin-8-yl)methyl]-1H im dazole (prepared
i n exanpl .5. 53~ [11#1-d mildalded -de 1)) e thiya J v G- hydrexybenzeadmethandl. 95%

MPt : 170-1750¢, (.deconpositd on). ~Anal ysis far HIAN202 in % : l.cul at ed
C 66.03 H 6. EE‘('LSNC.’L%E’Q&‘ ofj’r"i‘)ﬁ prépared’ St%%é%% %&“6.%5@[] of fz'.qg(f'%.'
S- [ 1- (1 14 i dasmethyll) dshyl, b-bemzortietiansendisenaydl - LHinidomsdend uas
- prepared by hy gje%:%i Ofirntchnfde?5.1). 1.6 g of th i

di met hyl - 4H 1, JbRetiss oxi n—8- ?ﬁ’)aet -1 S et S o esared PRoSSE e
5.6). Yield : ®8%e pbtainegs. 1360C Anal ysis for (err) in %: Calcul ated
g F?- ((JEH. H g- %lelgi l|24%% .::OM]P@Z:: 1(;19—155°c Qae%ﬁmﬁosi:i-iéﬁr)]. 12.80 6.

-[1- i mi dazol - 4-yl)pen - 2- hydr oxybenzenenet hanol . Thi s conpound was
prepared by hy §¥§) 14-113(é£%b R w
di et hyl - 4H 1, 3- bentadicodiatted yl ) pentewl.[701H Hmsd&8ol & (pr.d@ared i n exanpl e

5.7). Yield : 94% %PE 3 930C. Anal ygigs qfor C15H2QN202 4i;n Cal cul at ed
C 69. 23 H7.69 N D F??'Found %5211 69?3§q }?76%) 10. 81

Example 7. Preparation of starting alkyl 3-[(1H-imidazol-
4-yl)methyl] -2-hydroxybenzoates of formula IV.

Bthyl 3-[(1H-imidazol-4-yl)methyl]-2-hydroxybenzoate.

a. Ethyl 3-[(1H-imidazol-4-yl)methyl] -2-oxo-
cyclohexanecarboxylate.
A solution of sodium ethoxide was prepared, under a
nitrogen atmosphere, by dissolving 58.2 g (2.53 mole) of
sodium in 2 litres of absolute ethanol. The solution was
cooled to 10°C and 195.5 g (1.15 mole) of ethyl 2-oxo-
cyclohexanecarboxylate were added with vigorous stirring.
The sodium salt precipitated and the mixture was stirred
at 20°C for one hour and was then cooled to -10°C.

O 193.5 g (1.26 mole) of 4-chloromethyl-lH-imidazole
hydrochloride dissolved in 1 litre of absolute alcohol
were added dropwise. The temperature of the reaction
mixture was maintained at -10°C for one hour and was then
allowed to return to ambient temperature and stirring was
maintained for 20 hours. 2 litres of solvent were
distilled off at atmospheric pressure and a solution of
sodium ethoxide, formed by dissolving 79.35 g (3.45 mole)
of sodium in 1.2 litres of absolute ethanol, was added at
between 30 and 40°C. Distillation of the solvent was
continued until the reaction medium reached a temperature
of 100-105°C. Distillation of the solvent was stopped and
reflux was maintained for 10 hours. The mixture was then



53 7. : 3-[(1Hi m dazol -4-yl)nethyl]-6-hydroxybenzenenet hanol . This
conpound was prepared starting from4 g of 4-[(2, 2-

di met hyl - 4H 1, 3- benzodi oxi n-6-yl )methyl ] -1 H i m dazol e (prepared in exanple
5.1). 1.6 g of the desired product were obtained. Yield : 48% Mt :

149- 1550C (deconposition). Analysis for ggrr) in %: Calcul ated C 64.70
H5.88 N 13.72 Found 65. 11 6.11 13. 45 Exanple 7.
ZreP?r at Ih oln] of2 cs:tcﬂrd dd rtg: antyerit: [t(ehl;betﬂﬁtﬁf:k@l |\z/=de 2hoo ml of absolute

yl ) met hy ro enzoat t hyl
3-1(1 Hinidazol® ﬁqfi}dr% af ‘then rﬁﬂ°1ed to -10°C
3-[(1Him dazolami ylfmmlhpﬂ - -3¢ mgtd‘l a;ﬂlmm aife hyﬁmﬂhltom of
sodi um et hoxi d UL 313 1
58.2 g (2.53 rm of so |uma|'n Idl't s solutée et tglrﬁbx]a%w SO %Hgon

was cool ed to (t@rrr)l%d'—"lgé)ﬁ @I{d.L sssiw I&rlé%waszwved by
cycl ohexanecar entratfigieics, qu:wmﬂghéﬂ TS o Idfr ithe sBi&esdiyfgesal t

precipitated anddthe xture vvas tlrre a%lrrg one h%rﬁ ang vvailthen
cooled to -(er e “f?é r?é‘(r)th

hydr ochl ori de mo&hminveﬂmorﬂid |de]gmsm‘t aim@vtﬁdab@l mdrmlrnﬁmrga.r@dmi; dropW| se.
The terrperatur%a%fh t(# Wi c e urntlt%(r)r%a éﬂ? to@:]o?nee(lt_h%.tne 1 C_‘tsf or one

hour and was then a enperature ‘and stirring was
mai nt ai ned f or SE3VieRk yas tlhecnr @@Weﬁol‘m&ﬂr wada cgids Preseg s fansgt a

at mospheric prggs¢RARd 3y I l&:.'lo'iké?:fe &%w@x@dﬁom de, formed by
d| ssol ving 79. &?\ﬁeéﬁ& 45 nol e s diumin 1. res of .ahsol ute et hanol ,

dded at b 3Wash & t.thma&r?%@ e O SieHCANS 0 3 i nued
unt' t he r eacdiameted wasljmﬁr;hméra:ld anaeedt o a50fuml @A-1iE0C. Duwdnt | at i on

of the sol vent g4ag §f.4pRed Rt e SRR AT o Harb] AR o)

m xture was thé
138 g of ethyl 3-[(1H-imidazol-4-yl)methyl] -2-oxo-

cyclohexanecarboxylate were finally obtained in the form
of an o0il which slowly solidified (mixture of |
diastereoisomers) .

Yield : 48%.

The ethyl 2-oxo-cyclohexanecarboxylate used as the
starting product was prepared according to the method
described by H.R.SNYDER et al. (Organic Syntheses, Coll.
Vol.II. (1943), 531-534).

The 4-chloromethyl-1H-imidazole hydrochloride used as a

S starting product was prepared according to the method
described by R.A.TURNER et al. (J.Am.Chem.Soc.71, (1949),
2801-2803).

b. Ethyl 3-[(1H-imidazol-4-yl)methyl]-2-hydroxybenzoate.
176 g (56.5 ml, 1.1 mole) of bromine dissolved in 400 ml
of glacial acetic acid were added dropwise at between 17
and 20°C over a period of 30 minutes, under an-argon
atmosphere, to a solution containing 37.5 g (0.55 mole)
of ethyl 3-[(1H-imidazol-4-yl)methyl]-2-oxo-
cyclohexanecarboxylate in 1.5 litres of glacial acetic
acid. The mixture was then heated under reflux for 4
hours. The red solution blackened progressively. The



54 coal ed to anbient tenperature and 200 ml of absol ute ethanol were added.
The m xture was then cooled to -(err) and 400 ml of a 9.9N nethanolic
solution of hydrochloric acid was then added dropw se. The tenperature was
allowed to rise to (err) and sodium chloride was renmoved by centrifuging.
Fol | owi,ng evaporation of the solvent undgr reduced pressure, 180 g of a
brown oil were obtai ned. The sodium chl oride deposit renoved by
centrifuging “ﬁixﬂ@§€eda5“b661éﬁtanzbbéranafedaﬁbkﬁtéﬂeﬁhdéﬁ rébu&eaolvent
was then renoved under reduced g ssure _anpd, a furt 2 g

recovered. ThePHEPSWES - pulttfi E§5H §u8hW8ﬁaF8§?ﬁpH9 6ﬂ i gé f%o hﬂgﬁlaneter
col umm, Merck 3gleblsHatbtAm aclidcaplatiient 98: p&t0l8 tipt afeanfion

dichloronethan% §£Qﬁ§8& %QFEH'?%mgégglgFOEReﬁgygceBate as then addFP§

3-[ (I Himdazo exanecar oxy?ate were fina
obt ai ned in theogetheﬁfwahhoﬁﬁ Ehpéhlgﬁonﬁ}lééﬂumlPPeGthPRtGF@ éb

d'aStGFGOISOWEg§£msYb§'Qo% ﬁﬁéﬁlﬁﬁeoﬁtBﬁkbgnoéﬁdciﬁéoﬁﬁkﬁﬁﬁéaWEQXy|ate used
as the starting product maség are acc ng, t hod descrlge

i
H. R. SNYDER et &F1rrefghRrclB)nPiBuEES Eﬂaﬁr QbPY8F°€§§4E¥eS§§{eSQE)
4- Ch|0r0nEthy|b&t+lnTHéthﬁthrdrwablﬁﬁlderaaednaeemlseaandngvapodatEdmas

pr epar ed accord'@gflgﬁg?ceg?gggg§g§§0fLBES g?% RPrdrREEReEL 8issolvea

(J. Am Chem Soc un

3- [(1H—|n1dazoin41yl;ueehyf]azmhyuu@ﬁybénzcaténdlwetgr(56h§ gplutiennpl e)
of brom ne di 38 Vgg Jéatéaot@ g 3%9053111@9%' pragi g nea&uaedgd dr opwi se
at between 17 6 over er|o m nut es

atnDsphere osalg§nen|9ﬁ §8ﬁﬂ&WnPH3r9¥1§e apg. yésnﬁﬁB}giy @Fﬁ?gCted 5
\thFIn1da20£iﬂe¥|%mehhxbb A10%E- e€ligllohesaneear bukyl akrganiclphakietr es of

gIaC|aI acetic agédcomglnedXtHrlegaovggeﬁaggggggmuQdfphggglufligeréd
and evaporated under reduced pressure. The residue was
purified by chromatography on silica (eluent : 93.5:6:0.5
dichloromethane-ethanol-ammonia mixture). 75.9 g of
ethyl 3-[(1H-imidazol-4-yl)methyl] -2-hydroxybenzoate
were obtained in the form of an oil which slowly
crystallized.
Yield : 55%. MPt : 133°C
Analysis for C;3H,,N,0; in % :

Calculated : C 63.41 H 5.69 N 11.38
Found : 63.72 5.80 11.32
Example 8. Preparation of 3-[(1H-imidazol-4-yl)methyl]-2-

hydroxybenzenemethanols of formula I (¥Y; = 0Z,,

3-[(1H-imidazol-4-yl)methyl] -2-hydroxybenzenemethanol.

22.8 g (0.6 mole) of lithium-aluminium hydride were added in
small portions, under an argon atmosphere, to a solution of
73.9 g (0.3 mole) of ethyl 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzoate (prepared in example 7) in 4 litres of
anhydrous tetrahydrofuran. The temperature rose progressively
and when the addition was completed, the mixture was refluxed



hours.- The red sol ution bl ackened progressively. The 55 m xture was

cool ed to 200C and evapor ated under reduced pressure. The residue was taken
up in 1.2 litre of 50% aqueous acetic acid solution. A spatula tip of anion
exchanged resin (Anberlite IR 45 acetate) was then added, together with 25
g of 10% pal | adi um on carbon and 25 gramgs of 10% r hodi um on carbon and the
m xture was stirred for 150 m nutes under a hydrogen pressure of 3.5 bar.
The m xt uEerwashbulrter Ftieomi&keiree wasd ceovdpdr abedodadandr 2d0cad pifessure.
The oil o j.he i Y i litre of ] of _i.C r,

t he solut?%§&$agc§g?5§tggggoggﬂeg é?oégégFroﬁﬁgghgkgﬁﬁeaqagogggggFg?%gn of
sodi um hyun@grdredngedapresgutey andt thet vgsidupnweswiakenoopniinofl adikye

acetate. LReafrgapi gnANadacs " ei&taeali iad sdspedse¥ar wABIAASLEFaULB RS,
filtered and evaporated under reduced pressure._ The residue was pgrggled by

chr omat og? aphPYoRdditier P&l gercentygtedghydrochloric acid. 700 m
gif?hg{?nﬁghﬁmeaiéhﬁﬁé|wﬁ&FfaHdﬁﬂmxthéghixEﬁrQ gaef seilbykd gigorousl? f
- i medazgl - 4- met - 2- hydr, enzoat e obt ai ned.in_the formo
an oi mgkeﬁ Sbomﬁéu%Fﬁs?éplF%@H.g??E%EeH‘SQ@§ ﬁgig?aESrW?sAﬁsgﬁgggdfor
(err) in &f€ahndl ahedagqueGuél3phase ias. 68trhcted38 Edwed with 500 mlg®£L72
5. 80 1 8. at.i f wark( LBmbihdazokr4all byehyl ] -2-
hydroxybeéggﬁéﬁé?ﬁghgﬁé 3P3f8$%§P§E|b%%%e§ efr) F@F?? roorEe
3-[ (1H i nhagreriymy EpAebAyE) - £1AGeredy BBA, EREReENaRBFated. BRgeroTENEPE) of
li thi um apyakgihve, hgdr gdeswane oaddedrenobtBlihefowht RS critedal 1akedr. gThe
at nosphere, to a solution of %31ﬁ g %0 3 ﬁDLg% 0% eihél
3-&&;H—inFHﬁEGF-ﬁggﬁ)WEFhﬁﬁf? uldyiraenednyakhe SEBYLpaFEE2FR - exanpl e 7) in
4 l1'tres This cake was taken up in 1.5 litre of ethyl acetate and
extracted under reflux for 3 hours. The mixture was filtered
and after evaporation of the solvent under reduced pressure, a
further 7 g of oil were recovered. The product was purified by
chromatography on silica (eluent : 91.5:8:0.5 dichloromethane-
ethanol-ammonia mixture) and recrystallized from ethyl
acetate. 33.8 g of 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzenemethanol were obtained, identical to the product

obtained in example 6.1.
Yield : 55%.



anhydrqus tetrahydrofuran. The tenperature rose progressively and when the
addition was conpl eted, the m xture was refl uxed 56 for 3 hours. The

m xture was cooled to (err) and 200 m of ethyl acetate were added
dropwi se. The m xture was evaporated under reduced pressure and the residue
was taken up in 1 litre of an ice and waggr m xture. The suspension was
adjusted to pH 7.5 by addition of concentrated hydrochloric acid. 700 m of
et hyl acetenaEIMErfoRdcomnt radeing xétacesas At rBRd GHgmOMSFY, fer, 3Prm nut es
and then fféiteﬂégd.Nﬂ'heS%i |trate was decanted of f and the aqueous phase was
extracted 3 tine's With 500 mM of ethyl acetate. The organi c phases were
conbi ned, dried over magnesi um sul phate, filtered and then evaporated under
reduced pressur : i s t 3l e il y. i The
filter cak% msﬁt%%%f%d%ﬁjé%ﬂvﬁﬁl%h% ace%%%i%% feg\;\eéla%dt aken up
in 1.5 |itfheid AL lataiwres CRremRUnmder the 19509%r1 Eomka The
m xture was filtered and after evaporation of the solvent under reduced
pressure, a further 7 gop{ oi, | wer e recovered. The product was purified by
chromat ography -on silic eldent : 91.5:8:0.5dﬁcﬁﬂoronethane-

et hanol - ammoni a m xt yr. i-z8d Fr@methyl acetate. 33.8 g of
3-[ (1H i m dazol - 4-yl y'aet hyl enenet hanol Vg e obt ai ned,
identical to the produgt e 6.1. Yield™ 55% 57 CLAI M5
for contracting states'2 AT, , CH DE, KR GB, IT, LI, LU N SE 1.
Substituted 1Hi m dazoles, thei'f optical Rgoners and their racenic mxtures
corresponding to the general fornmula (err) -

~ in which
Ry, R,, R; and Ry, which may be identical or different,
each represents a hydrogen atom or an alkyl radical
containing 1 to 4 carbon atoms.
R, represents a hydrogen atom, an alkyl radical
containing
1 to 4 carbon atoms or an alkoxy radical containing
1 to 4 carbon atoms,
one of the radicals ¥Y; and Y, represents hydrogen and the
other an 0Z, radical, and
Z, and Z, taken separately both represent hydrogen or an
alkyl radical containing 1 to 4 carbon atoms and
\_/ together represent a -CH,- or -C(CH;),- group,

as well as theilr pharmaceutically acceptable non-toxic acid
addition salts.

2. 1H-imidazoles corresponding to the general formula I
given in Claim 1, in which '

R;, R,;, R, and Ry each represents hydrogen,

R, represents hydrogen or an alkyl radical containing 1
to 4 carbon atoms and

Z, and Z, taken separately represent hydrogen and together

represent a -CH,- or'-C(CH3)2— group,

as well as their pharmaceutically acceptable non-toxic acid
addition salts.

* ¢ L M S5 ®



(err) 4 Rin which Rl, R2, R3 and R5, which may be identical or
different, each represents a hydrogen atomor an al kyl radical containing 1
to 4 carbon atons. R4 represents a hydrogen atom an al kyl radi cal
containing 1 to 4 carbon atonms or an al koxy radical containing 1 to 4
carbon .atons, one of the radicals Y1 anggY2 represents hydrogen and the
other an (err) radical, and Z1 and Z2 taken separately both represent

hydrogen ®r an3alkyh-imdtaablcanria)netByl] t 2-HyaebkpPeAtonEmatHahogehigr

represent;a_- - - 2-_qrou s well _as,theit _pharpaceutically
acceptabl%Q%o§¥%€§$ée%§?§£g%ﬁi?gSﬁpggpig.nﬁp'tofé?rﬁg?ﬂiﬂgngégn salts

corr espond¢mgrdinghtogehaiml 1fornula | given in Caim1, in which Rl, R2,
R4 and R5 each represents hydrogen, R3 represents hydrogen or an al kyl

radi cal containing 1 to, 4 carbon atons and Z1 and Z2 taken
separatel@-rep@égg%g‘hWHﬁéﬁﬁ%'ﬁnﬂll@@E@ﬁ%}'?e%Y@E@ﬁyb%nzﬁﬁﬂmebhaanCFB¢2-
grﬁjp, ?siw@hmda@ﬁti@amm@@%p@aﬂ:w ﬁ@gg@%ﬂ% CalPA- QN1 €ibkI Hapddi tion
salts. (er * .

3-[(1FLiH?%é&f§iQ9§#?n%#ﬂ§m]£g-hydroxybenzenenethanol and its

phar maceutical |y acceptabl e non-toxic acid addition salts according to
Claim1l. . #ﬁ il ﬁpiﬂ é-f; %& I _-g&? gg ol.and its
phar maceuti cal ytacg%pta ?%?n%n-% ?§é€%¥%I2% | #%%X a%%%gﬁgﬁé@ﬁgn°1

and 1its pharmaceutically acceptable non-toxic acid addition

salts according to Claim 1.

-/ .
6. 3-[1-(1H-imidazol-4-yl)pentyl] -2-hydroxybenzenemethanol
and its pharmaceutically acceptable non-toxic acid addition

salts according to Claim 1.

7. 4-[(4H-1,3-benzodioxin-8-yl)methyl] -1H-imidazole and its
pharmaceutically acceptable non-toxic acid addition salts
according to Claim 1.

8. 4-[1-(4H-1,3-benzodioxin-8-yl)ethyl] -1H-imidazole and its
pharmaceutically acceptable non-toxic acid addition salts
according to Claim 1.

U 9. 4-[(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)methyl] -1H-
imidazole and its pharmaceutically acceptable non-toxic acid
addition salts according to Claim 1.

10. 4-[1-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)ethyl]-1H-
imidazole and its pharmaceutically acceptable non-toxic acid
addition salts according to Claim 1.

11. 4-[1-(2,2-dimethyl-4H-1,3-benzodioxin-8-yl)pentyl]-1H-
imidazole and its pharmaceutically acceptable non-toxic acid
addition salts according to Claim 1.

| RO



according to Claim1l. 5.

3-[1-(1H i m dazol -4-yl ) et hyl ]-2-hydroxybenzenenet hanol and its
pharmaceutically acceptable non-toxic acid addition salts according to
Caiml. 6. 3-[1-(1Hi m dazol - 4-yl ) pentyl ] -2-hydroxybenzenenet hanol and
its pharmaceutically acceptable non-toxigy acid addition salts according to
Caiml. 7. 4-[ (4H 1, 3- benzodi oxi n-8-yl )nmethyl]-1Him dazole and its

g?arnageUincalbfo@éggptablehQOprbgérataando@ddubsemtﬁaéas1Hc¢m&aa|@1ég
alm

nzodi.o m dazol e_and
pharnaceu?P@aFP?Lﬁc%@E%ﬁb?&cﬁoﬁst8??&“38 gna§89¥Woﬁ sgb?gaSEEBFﬁﬁﬁ o
Claim1l. €ehat 4-[(2, 2-di nmet hyl -4H- 1, 3- benzodi oxi n- 8-yl ) net hyl ] - 1H
i m dazol e and its pharnaceutically acceptable non-toxic acid addition salts
according to Claim1l. 10.
4-[1- (2, 2ali meihyprdprlte- p@ﬁp@@ﬁoiﬁnl@lﬁay@ﬂﬁ9|FoxneSPﬁnéaﬁsl§°aﬁbe|ts

pharmaceuti cal généeaﬁpkah}lnﬁlaom t.%.' théhdzad&'ha' 20 Sdtdis Q@;@&f to
Claim1. 11. di met h ﬁ nzodi oxi - 8- yI

i m dazol e and F?Erﬁﬁﬁpﬁaéﬁuﬁig ilﬁaQ&8€ﬁt BVénﬁoﬁ FBX|C égganaﬁgppﬁoﬁngalts
according to Gtagsther reﬁ&eéantPaoeeag for &heCpCrpey-atraup ofarsubsti t ut ed
1H i m dazol es and.their salts s34 e ed | . 2l racterized I n
that : a) in 8?83?0?8 SP@BSP aVEnga%% e§°329§%§5 éFﬁ%E o't he general
formula I, in which Z1 and Z2 taken separately represent an al kyl radi cal
having 1 to 4 carbon atonsoadehogether represent a -CH2- or a

- C(CH3) 2-group, an im dazolje coppound th|ng the,following fornula (err) in
WhKED R2, R3, and R5 have-the 4% E2a|n11 R6 represents a
hydiogen atom or an al kys rad | (I1) '

in which R,, Ry, and R; have the meanings given in Claim
1, R represents a hydrogen atom or an alkyl radical
having 1 to 4 carbon atoms, R, represents an R, radical
such as defined in Claim 1 or a radical which can be
easily removed by reduction, R, represents an R, radical
such as defined in Claim 1 or a chlorine atom, one of the
radicals Y, and Y, represents hydrogen and the other an
0z, radical, Z, and Z, having the meanings given above, is
\_/ reduced; or

b) in order to prepare 1H-imidazoles corresponding to the
general formula I in which 2, and Z, are hydrogen, a 4-
[[2,2-dimethyl-4H-1, 3-benzodioxin-6 (or8) -yl]lmethyl] -1H-
imidazole having the formula

~ 2 (III)
R
S | U;fﬁr

T



having.1l to 4 carbon atons, R7 represents an Rl radical such as defined in
Claiml or a radical which can be easily renoved by reduction, RS
represents an R4 radical such as defined in Claiml1l or a chlorine atom one
of the radicals Y1 and Y2 represents hydrogen and the other an 0Z2 radical,
Z1 *and Z2 having the neani ngs given abovgg is reduced; or b) in order to
prepare 1H-im dazol es corresponding to the general fornula I n which Z1

and Z2 are hydriegeich ®,, R,, Ry, R, and R&] have the mean:.ndg %1ven in
azo

2, 2-di met hyl b 5 e
L1221 et Y] clikly & Dol o S iand WP I ! oot died! sy fl2ving

whi ch Rl, R2, Ra&1d RheamtliRsr fevOZ3headdaalngE,gandnzi, ntGyethet, one of the
dicals Y1 t hg, digal, Z1
A o kel U Q3 bl SR BALBE LAk

and Z2 toget her pis yse
aqueous aci d mAGURALSHRGHA mﬂ@i@ﬁdéﬂfto prepar e 1H—|n|dazoles
corresponding to the general formula | in which (err) and Y2, Z1, Z2 and R3

formila (8r) o Proes 5o (FPaRARch 1 ITAsade) & PUeF SRRANRS henriiiye
given in C ai mgbrmnalREdmprlﬁssaht:m aﬂuzdlkw &ad)zQab.ndomgal D N, drel R,
carbon atons ig.req| g qua f}[{(lff-&ﬂﬂl% ly,4 E)lf] Iikqﬁgdazzol es of

formula | thus obt arned ar ¢ conver herr ar nma
accept abl e nonhW@%Q¥Mhﬁn!Q§ﬁﬁtﬂﬂanﬁmuka :13. 1FL|n1dazoIes according to
any of Clains 1 to 11 or one

v
. R900C

):{ K (IV)
N

R l
4 Ry

in which R;, R,, R; and R, have the meanings given in
Claim 1 and R, represents an alkyl radical containing 1
to 4 carbon atoms is reduced; and

d) in that, optionally, the 1H-imidazoles of formula I thus
obtained are converted into their pharmaceutically
acceptable non-toxic acid addition salts.

13. 1H-imidazoles according to any of Claims 1 to 11 or one
of their pharmaceutically acceptable non-toxic acid addition
salts for therapeutic use as an anti-ischaemic agent.

14. Therapeutic compositions containing a therapeutically
effective quantity of a 1H-imidazole according to any of
Claims 1 to 11 or one of its pharmaceutically acceptable non-
toxic acid addition salts, in association with solid or liquid
pharmaceutical excipients.

N R



of« t herr pharmaceutically acceptable non-toxic acid addition salts for

t herapeutic use as an anti-ischaem c agent. 14. Therapeutic conpositions
containing a therapeutically effective quantity of a 1H i m dazole according
to any of Clainms 1 to 11 or one of its pharnaceutically acceptable non-
toxic acid addition salts, in associatiogwth solid or liquid

phar maceuti cal excipients. (err) 61 CLAIMS for contracting states : ES,
GR 1. Procenss f fort 86nbraseingi 8Pabs 1H k8] dggol es, their optical isomers
and their racem c m xtures corresponding to the general fornmula (err) (err)
(1) H(err) 4 (err) in which Rl, R2, R3 and R5, which may be

i dentical Dbr diPfecess, fencthe eprepanasion hyflr tgeimbdazoDes ancikéky! radi cal
cont ai ni n 4.t ts. ogen ato an kyl
radi cal cgb a%‘%?:ﬁgfﬁlgrp%yﬁaécrgﬁ%lﬁ%Jf ofrr%é%rﬁfgnrﬁ%%@((% rg%lé%spé%ﬁ‘%ﬁ; ?1+"ﬁg lto
4 carbon dikgrgengmabifermuladi cals Y1 and Y2 represents hydrogen and the
other an 0Z2 radical, and Z1 and Z2 taken separately both represent
hydrogen or an al kyl radical _conjaining 1 to 4 carbon atons and toget her
represent a -CH2- or -C(CHBfé% grioup, ?f wel | as their pharmaceutically
acceptabl e non-toxic acid_gaqit] salfts, chagactRyized in that : a) in
order to prepare 1FLinida§DIe~ | ' g‘%g/the genF{fJ formula I, in
whi ch Z1 and Z2 taken separat

in which
R;, Ry, Ry and Ry, which may be identical or different,
each represents a hydrogen atom or an alkyl radical
containing 1 to 4 carbon atoms.
R4'represents a hydrogen atom, an alkyl radical
containing 1 to 4 carbon atoms or an alkoxy radical
containing 1 to 4 carbon atoms, |
one of the radicals Y, and Y, represents hydrogen and the
other an 0Z, radical, and
Z, and Z, taken separately both represent hydrogen or an
alkyl radical containing 1 to 4 carbon atoms and together
represent a -CH,- or -C(CH;),- group,

N as well as their pharmaceutically acceptable non-toxic acid
addition salts, characterized in that

a) in order to prepare 1H-imidazoles corresponding to the
general formula I, in which Z, and Z, taken separately
represent an alkyl radical having 1 to 4 carbon atoms and
together represent a -CH,- or a QC(CH3)2— group, an
imidazole compound of the following formula :

(I1)
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y

represent an al kyl radical having 1 to 4 carbon atons and toget her
represent a -CH2- or a -C(CH3)2- group, an imdazole conpound of the
following formula (err) (err) (err) 62 in which R2, R3, and R5 have the
meani ngs gi ven above, R6 represents a hydrogen atom or an al kyl radi cal
having d to 4 carbon atons, R7 representg an Rl radical such as defined
above or a radical which can be easily renoved by reduction, RB represents
an R4 radical dnciwhdghd®li NRY, a0 EROMa#ve i1 |m&ﬂﬁg Pfepf &;\erq@ cal s
Y1 and Y2 repres QE%eEX% %b%h %nd t he,k ot her an i% & diéal Zl and z2°°
havi ng the neani g grve grogen, shm.8T 87 BYKyl fagigal tavengpdre
1H-i m dazol es §@rﬁe@p@b@nngtpmeh87geepra5eﬁbsnahaR1 radidarhsudhasngl Z2 are
hydr ogen, a 4- d y I a5Q(
i m dazol e haV|ﬁEE§ﬂ§a ggﬁ&?abfg % % ?? &g&ﬁﬁ wﬁg %E %a%kggeﬁgﬁokg 2Ry RS
have the neani R guﬁF&@HraBavﬁePBﬁéeBFStﬁ@ Radradiealyisuchl a@ debirsednts a
hydrogen and t§Bo¢thet ancBZarhiadi @ebm,Zén@nefztzhteos}sﬁzlfﬂ651Qe*szn§l§11tﬂ§ey;h g
or der

CH3) 2- rou eous_aci d
tg(preéareng- ﬁﬁﬁﬁﬁg %%aF8§EBnBPﬁggﬁ8 PHBeﬁeﬁErQszE?ﬂ%¢%ll fn 3Rdch Y1
0Z2 and Y2, Zi haRingdtRe meaninygrgieen albowekyis reduced; or
-[(1H i m dazol -4-yl)nmet hyl ] -2- hydroxybenzoate of fornula OH R OOC

3
R3 N 2 (err)
b) in order to prepare 1lH-imidazoles correspondlng to the

general formula I in which Z, and Z, are hydrogen, a 4-
kyj [[2,2-dimethyl-4H-1,3-benzodioxin-6 (or8) -yllmethyl] -1H-
imidazole having the formula

(IT1)

in which R;, Ry, R;, R, and R; have the meanings given

above, one of the radicals Y, and Y, represents a hydrogen
and the other an 0Z, radical, Z; and Z, together being the
-C(CH;) ,~ group, is hydrolysed in an aqueous acid. medium ;

W | or

c) in order to prepare 1H-imidazoles corresponding to the
general formula I in which ¥; = OZ, and ¥,, Z,, %, and R,
are hydrogen, an alkyl 3-[(1H-imidazol-4-yl)methyl]-2-
hydroxybenzoate of formula :

OH

Rgun 3 N 2
l [ /?/ (IV)
H

* [4 Ll M S *



M R4 < Rl (err) 63 in which R, R2, R3 and R4 have the neanings
gi ven above and RO represents an al kyl radical containing 1 to 4 carbon
" atoms, is reduced; and d) in that, optionally, the 1H i m dazol es of
formula | thus obtained are converted into their pharmaceutically
actept abl e non-toxic acid addition saltgs
in which R;, R,, R; and R, have the meanings given above
and Ry represents an alkyl radical containing 1 to 4

carbon atoms, is reduced; and
4d) in that, optionally, the 1H-imidazoles of formula I thus

obtained are converted into their pharmaceutically
acceptable non-toxic acid addition salts.
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