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AL iSHbSt ituted 1H'imi daga)l es The present invention relates to By 940.20/.0- 2
{SUbstltut ed 4-(1, 2,3, 4- tetrahydro-1-naphthal enyl)-1Him dazol es and

4+€2, 3-di hydr o- 1H i nden- 1- yl)-1Himdazoles, and the non-toxic

phr maceutical |y acceptabl e acid addition sal ts thereof, as well as to

processes for the preparation thereof and to the therapeutic use thereof.

It al so rekagtfs chifedNAL DRGRYLILAI conpositions containing these new
conpounds. —Mat-strote—et—at—{ 203rd ACS Nati onal Meeting, Poster [err]

MEDI - 164, San Francisco, 5-10th April 1992) synthesized
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the net hyl g@d1darimali ¥ereb SasPadiants Ne. pfodid3e 8GR (@S be&idat Ood he
assi gnee of the present invention) describes

1- (1 Hi i d52%e°4- ?‘F‘) ErkYie BRYARGN TS Uihi A tHssess cardiac anti-ischenic
properties and atsirsengeltesytraphammaceutricaddranpesigiions exaps Dringgtiidset new
activity. Iggjso%nggrrpounds al so exhibit a certain diuretic activity.
Continuing research in this field, we have now synt hesi zed new substituted
1Hi m dazol es Wi GfrtSURPYd SF - y(?ﬁﬁs‘?ée%‘? Yyprarnehlteshinys Fest9s pr eEPiapti c

agoni st ande{ esbh- m&wyc"@psimamgj}genis@tz)péﬁﬁaééizea aIRg2coMPeERhyaro-
according to t he present inventi on naot %?‘gossess excel | ent” cardi ac

anti - i scheh’?:etﬁ%’b’e"r‘??%%barlé?‘é]t) Yo g jﬂ’if’ﬁ%‘ﬁg & AR E R PP dbni st

properti esdengthyadtsel pOIRBEESidrell |Thade avepguiis eoce ptodic@ntagahiest o,-

pr oper ti €5, il 6,0l VS LARM Ab:addl 100, A2 U INPOLh BN SELEACLAY LY due to

peripheral vaso new conpounds can theref ore e used, inter
alia, for meRcigpavertioht aﬁEFLntlI’ié %waﬂmedweaa%méﬁ@omm@édtw

i schem as héeng@ResdlaerNatibe, cardi ac | evel ,. angor | s the clinical

expressi on of an acutg?%ocard ac ischem a is the result of

noment ary i nbal §nte B 8R- thé%ffSeaf iﬁséFn%%(ﬁﬁeﬁ’edéﬁ%ﬁ?&eﬁn?f {hg ‘iﬁ?ﬁﬁ‘éﬁ

suppl i ed binuengion) describes 1-(lH-imidazol-4-yl)alkyl-benzamides which possess
cardiac anti-iéchemic properties and a strong presynaptic a,—adrenérgic
receptor agonist activity. These compounds also exhibit a certain
diuretic activity. .

Continuing research in this field, we have now synthesized new
substituted lH-imidazoles which surprisingly possess simultaneously:
dy~presynaptic agonist and «y-postsynaptic antagonist properties.

The compounds according to the present'invention not only possess
excellent cardiac anti-ischemic properties related to their presynaptic
o,~agonist properties, but also possess o,—adrenergic receptor antagonist

. properties which give them in addition an anti-hypertensive activity due
to peripheral vasodilation.

These new compounds can therefore be used, inter alia, for the
prevention and the treatment of disorders induced by.ischemias in
general. At the cardiac level, angor is the clinical expression of an
acute myocardiac ischemia, which is the result of a momentary imbalance
between the myocardial cxygen demand and the oxygen supplied by the
coronary circulation; this imbalance can lead in severe cases to
myocardial inrarction For this reason, these compounds are espec1ally
useful for the treatment of anqor and of myocardlal infarction. These

pathological ischemic ccnditions are often caused by and are the syndrome



cokonary circul ation; this inbalance can lead in severe cases to myocardia
infarttion. For this reason, these conpounds are especially useful for the
treat ment of angor and of nyocardlal i nfarction. These pat hol ogi cal

=W, .
i schemi ¢ conditions are often caused by and are the syndrome of arteri al
hypertensi on, which represents an aggravating factor since the vascul ar
resi stance opposed to the cardiac nmusg@ e increases the effort required and
anplifies the inbal ance between the oxygen supply and denmand by the
coronary circulation. The conpounds of the invention, in addition to their
benefici al ekfa&ufeziah hypelremsion,WRhigih aseresehtd ed dgymaketing] éactoragirerer gi C

receptor agopl SfasBhOPE L Estandl SBpPASSES %n@egﬂdiﬁl: Ghusthl eﬁtc%e&eésat:@éj to

their [err]-adrenergic receptor antagonlst properties,
responsi bl e=f&rY BeTdiReR- ﬁgﬁpéﬁ‘ﬁléﬁéﬁ/éheﬂﬂ‘@éﬂ-sn%%\“\’ﬁéﬂ t%exmﬁm@dand

conbi nat i ondgp&ar{dm§etgevxeomnapgeraﬂre@lagw@s a new therapeutic prof| I e to the
conmpounds of the jnvention ticular dX useful in isch
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thus particyglar Jf.)e yégge%lw Lhe posat eQLCﬂxpsifméiy&akésf(}gﬁkﬁ%ici .

cardlopathles nost often unti now, assocl ations
such as B- bF‘G@Ré‘F%‘*‘&hE ‘TfﬁCFP%ﬂred”EFéPNv%ﬁ PreRe TG e g MPUFD RFEi ERSRERS g for
nitrated deehs aknicyeSypeRassite &r&eu&edbswvedopﬁueoaﬁéﬂpyéctwmaﬁbmsai&r of

t f d nmhi t ta
Tabet al ol (SEGR SHOTePo R T BCk ry TEREPT e Teahe *hers SHBBTIAE of
t he i nventi tie dadvemtimgeoutsicy Topbriigulicly DM\anﬂn diskemipl ecudigibog h

post synapt i Qcia%ﬁag%,i@d“ﬁg%eﬂala'ﬂ%éﬁ%ﬂﬂ%pt JnQeJhGE rdrefgQilest ﬁPréP,Qeé ds%S I'n
addition to the effectS on 1 scheima and arterial tension, e bene o?

this parti cHPurcRssBienat i Unidfrepidperties lies in the f act t hat, unI | ke

B- bl ockers, all ghe i@oﬁlfzo@&fshﬁﬁ taxaﬁﬁsmoaré:&mubq:a&wéﬂedl} Nise@AB ikl ¥Ke

subj ect s. TQJ:GeaQ: ”?; ffe ter?si(?rg Jt.sbz em.uplcar&) opLLLJ.ees., clilrc?w ich, most often

- until now, associations of medicines, such as ﬁ—blockers and nitrated

derivatives or dihydropyridines and nitrated derivatives, have to be
used, or, optionally, compounds or mixtures of compounds combining two
complementary properties, such as labetalol (a-antagonist and P-blocker)
have to be used.

The compounds of the invention advantageously combine in a one and
only molecule both postsynaptic a,-antagonist and presynaptic o,-agonist
properties.

.In addition to the effects on ischemia and arterial tension, the’
benefit of this particular combination of properties lies in the fact
that, unlike f~blockers, all risk of asthma exacerbation can be avoided
in sensitive subjects. The harmful effects on the lipid profile induced
by ﬁ-bléckers is also avoided. On the contrary, a favorable effect can
even be expected in this field as it has been reported in the literature
for selective q,-antagonists.

The new compbunds'of the present invention are substituted
4-(1,2,3,4~-tetrahydro-l-naphthalenyl)-1H-imidazoles and substituted
4-(2, 3-dihydro-1H-inden-1-yl)-1lH-imidazoles having the general formula



by<B- bl'ockers is also avoided. On the contrary, a favorable effect can even
be-expected in this field as it has been reported in the literature for
sel ective [err]-antagonists. The new conpounds of the present invention are
sufstituted 4-(1, 2,3, 4-tetrahydro-1-napht hal enyl ) - 1Hi m dazol es and
substituted 4-(2, 3-di hydro- 1Hi nden-1-yl)-1H i m dazol es having the general
formul a [err] wherein n =1 or 2, [err] and [err] which nay be the sane
or different, each represent a hydrogen or Warxgen atom a hydroxyl group,
or an al kyl or al koxy radical, and R5 q@pr@ s a hydrogen atom or an
al kyl radical, with the proviso that [e ankJ err] cannot
si mul t aneousl y be hydrogen when n if<eqts o 2, the al kyl and al koxy
radi cals having 1 to 4 carbon atons, he HoH;t,0xi c phdfhaceutical ly
acceptabl e acid addition salts thergoh =/ conpounds of the present
invention are 4-(2,3-di hydro-1Hindén- i1-yl)-1H i i dazol es when n is equal
to 1; the conpounds of the present i nvéhtion are
4-(1, 2, 3, 4-tetrabydro-1-napht hal enyl ) -1 Hi mi dazol es when n is equal to 2.
The nol ecul g, gqntains an asymmetric carbon atom The conpounds of fornula
can thus eit%er e inthe racemc formor in the formof one or the other
enanti omer. Thes® Vari°8u% forns also fall within the scope of the present
i nvention. Pref eﬁ§,eda2c;0§rp%adﬁ LAGEH Rg HeOthd @and Nk O r@8h€, each
(+)-4-(1, 2, 3,4-tetrahydro- 6- 1hox - 1- napht hal enyl ) -1 H i mi dazol e, 4-(1,
2,3, 4-tetrahydro- 5-‘ﬁéf?ﬁﬁ“51§ 8ﬁ?%§l %ﬁﬁa}°9‘?f’l+af?\‘/f?’dézlb‘fd§f’xyl group, or an
4- (2, 3-di hydr o- 5- netahbxly okHaikegtgneabiiyal - lakki m dazol e,
(+)-5,6,7,8-tetrghy, 2 D5 140 | 4=yl ).- 2= |, 4- (1, 2,3,
4-t et r ahydr o- 5- rrg? h%)%g-e%r&g;%t}{?g?% )aé?ﬁlllc—%i gnr% ggg%} fe}gg,_eggq,

with the provisa that Ry, Ry, R3, R4 and Ry cannot simultanecusly

be hydrogen when n is equal to 2,

the alkyl and alkoxy radicals having 1 to 4 carbon atons,
or the non-toxic pharmaceutically acceptable acid addition salts thereof.

The compounds of the present invention are 4-(2,3-dihydro-l1H-inden-
1-yl)~1H~-imidazoles when n is equal to 1; the compounds of the present
invention are 4-(1,2,3,4~tetrahydro-l~naphthalenyl)-1H-imidazoles when n
is equal to 2.

The molecule contains an asymmetric'carbon atom. The compounds of
formula I can thus either be in the racemic form or in the form of one or
the other enantiomer. These various forms also fall within the scope of
the present invention.

Preferred compounds according to the invention are:
(+)~4-(1,2,3,4~-tetrahydro—-6~methoxy-l-naphthalenyl)-1H-imidazole,
4-(1,2,3,4-tetrahydro-5-methyl~l-naphthalenyl)-1H~-imidazole,
4—(2,3—dihydro-5—methoxy—1H—inden—1;yl)—1H—imidazole,
(+)-5,6,7,8-tetrahydro~5- (1H-imidazol-4-yl)-2-naphthalenol,
4-(1,2,3,4-tetrahydro-5-methoxy-l-naphthalenyl)-l1H-imidazole,
5,6,7,8-tetrahydro-5-(lH-imidazol-4-yl)-l-naphthalenol,
4~(1,2,3,4-tetrahydro-6-methyl-l-naphthalenyl)-~1H-imidazole,
2,3—dihydro-1-(1H-imidazol-4—yl)—1H—indene—5—ol,
4-(1,2,3,4~-tetrahydro-8-methoxy-l-naphthalenyl)-1H-imidazole,
4-(1,2,3,4-tetrahydro—-6, 7-dimethoxy-l-naphthalenyl) -1lH~-imidazole,
5,6,7,8—tetrahydro—5~(1H-imidazol—4—yl)-2,3-naphthalenédiol.

The present invention also relates to the non-toxic

pharmaceutically acceptable acid addition salts of the substituted 4-



,46, 7, 8-tetrahydro-5- (1Him dazol-4-yl) -1-naphthalenol, 4-(1, 2,3,

-tettahydro- 6- net hyl -1 - napht hal enyl )-1H i m dazol e, 2, 3-di hydro-I-

| Hi m dazol -4-yl) -IHindene-5-0l, 4- (1,2,3,

4-get r ahydr o- 8- net hoxy- 1 - napht hal enyl) -1Hi m dazole, 4- (1,2,3,

4-t et rahydr o- 6, 7- di net hoxy- 1- napht hal®enyl ) -1Hi m dazole, 5,6,7,

8-tetrahydro-5- (1Himdazol-4-yl) -2, 3-naphthal enediol. The present

i nventi on al(@e2r¥liatesrahgdrird-paithalenylphidi-atéancilealang c@Eeptdidvdrerci d

addi tion salyss@entheyisubstididifled-or fofmula 1. Examples of pharmaceutically

(1, 2, 3, 4-tetrahydr o- 1- napht hal enyl ) - 1H i m dazol es and 4-%_2, 3-di hydr o-

| Hi nden- | - PEFER%RPLRT LS E?to‘f‘aQIBFrﬂﬂnél?’?edE}aﬁHdés“b?‘g T RELRUSHERIASY

accept abl e agbgscribhaic neydbaydedidooneeiac|sudeutinorgani eiagicdsesijch as

hydrochl ori GraGlibe; BYALALT AR €n2Qhfl, WL dHJahs 80 dus kbl £ 3ELehe ROOERNOTI C

acid, and the e, and organic acids such as acetic acid, citric acid,

tartaric acicdtrisenzdiic tastakicsatideybenzodeiarigndsakdretie aeid andamblehe dcife.

The general  pgtéediigd. preparing the 4-(1, 2,3, 4-tetrahydro-1I -

napht hal enyl ) -1 Hi m dazol es of fornula %e.r rg] in which [er r%} and [err] each

represent a hydr GGEnIBERLIGGRY ZLER=BA A%k Fhe oF At %dx Y~ THIRR¥="the al kyl

and al koxy maphtralenyiav-lAaginkdatoiéscar Fommdataons, conprises cyclizing a

4- phenyl - 1- (1-tri phenyl methyl -1 H i mdazol -4-yl)-I|-butanol of the fornula

[err] wherein [err] and [er] havg~ meani ng gi ven above and [err]

represents a hydrogen atom or annal k radi cal having 1 to 4 carbon atons.

This cyclization reaction isZTgeneha carried out in the presence of an

organi ¢ acid such as forrn'zc G acts sinultaneously as_a sol vent)
The method for ‘Bt efdfi Rg Gubstituted

at the boiling point of th cH
4- (2, 3-di hydro- 1Hi nden- 1-y im%fa?zol es of the formula

5 I
4 i
(

in which Ry, Ry, Rz and R4 each represent a hydrogen or halogen atom, an
alkyl or alkeoxy radical, the alkyl and alkoxy radicals having 1 to 4
carbon atoms, comprises cyclizing a 4-phenyl-1-(l-triphenylmethyl-1H-

imidazol-4~yl)-l-butanol of the formula

(II)

wherein Ry, Ry, Rz and R4 have the meaning given above and Rg represents
a hydrogen atom or an alkyl radical having 1 te 4 carbon atoms.

This cyclization reaction is generally carried out in the presence
of an organic acid such as formic acid (which acts simultaneously as a
solvent) at the beiling point of the solvent.

The method for preparing substituted 4-(2,3-dihydro-~1H-inden-1l-yl)-
lH-imidazoles of the formula



5 ¢err] R3 R4 alkyl or al koxy radical, the al kyl and al koxy radical s
having 1 to 4 carbon atons, conprises the catal ytic hydrogenation by

nol ecul ar hydrogen of a 4-(1Hinden-3-yl)-1Himnm dazole of the forrmula [err]
wh&rein [err] and [err] have the neaning given above and R5 represents a
hydrogen atom or an al kyl radical havimg 1 to 4 carbon atons. This reaction
is generally carried out in an autoclave, under a hydrogen pressure of 1 to
10 kg, in a solvent, in the presence of a catalyst such as pall adi um on
carbon, at a tenperature generally copprised between 20 and [err]. In yet
anot her enbodi ment, directed to the ﬁ?ﬁlgration of substituted

1H i m dazoles of formula I in whRgh 3 gast one of [err] [err] and [err]
represents a hydroxyl group, psel gcti de§kky|ation”o&igpg orq several

al koxy radicals having 1 to 52 tonms in the substituted 1H i m dazol e
of the fornula [err] wherein n 2 and [err] and [err] represent a
hydr ogen or 6 hal ogen atomy, ay al Kyl or al koxy radical, the al kyl and

al koxy radicals having 1 to 4 cagbon atons, at |east one of the synbols
[err] and [err] being an al koxy*radi cal and [err] having the neaning

gi ven above, is perfornmed in solution in a solvent, by treating the
compound ofyf griadl & | Ve W RO Dudi ORL0M GpReidhtOh RRO8ed b KARGEE d1@k! Jan The

. 14 4 .
non-t oxi c, pharnace&tlé%II§ acceptabl e acid addition salts can
alkyl or alkoxy radical, the alkyl and alkoxy radicals having 1 to 4

carbon atoms, comprises the catalytic hydrogenation by molecular hydrogen

of a 4-(1H-inden-3-yl)-l1H-imidazole of the formula

(III)

wherein R4, Ry, Rz and Ry have the meaning given above and Rg represents
a hydrogen atom or an alkyl radical having 1 to 4 carbon atoms.

This reaction is generally carried out in an autoclave, unde; a
hydrogen pressure of 1 to 10 kg, in a solvent{ in the presence cof é
catalyst such as palladium on carbon, at a temperature generally
conmprised between 20 and 80°C.

In yet another embodiment, directed to the preparation of
substituted lH-imidazoles of formula I in which at least one of Ry, Ry,
Ry and R4 represents a hydroxyl group, selective dealkylation of one or
several alkoxy radicals having 1 to 4 carbon atoms in the substituted

1H-imidazocle of the formula

4/ NH
N

(IV)

(I) with Ry, Ry, Rj
or Rq = alkoxy with
C1-Cq

wherein n = 1 or 2 and R';, R'3, R'3 and R'4 represent a hydrogen or



begprepared fromthe 1Him dazoles of formula I by per se known nethods.
The conpounds of fornula | which are in the formof a racem c m xture, can
be separated into their enantionmers by conventional. net hods, either by
fr&ctional crystallization of the diastereoisoneric salts obtained by
addition of an optically active acid to the racemc mxture, or by

chr omat ogr A of the race m_Xt,ur e on hir ort. such. as 0
exanpl e, aa’é)l P8 TE T ch vioﬁeal%er Aoa %%'rh ﬁ'g‘f §§3\§Pua§‘dc%@‘é’f‘¥nf dfcgagir"%f ted
or a phase morngi hitegdacagbye airnsciafl byask- ey loddehe simeolSekby-aR' sudtgsmidve

passes thr Oél‘lixanﬂ?g e £ﬁJox9h£aQE@$PQEéﬂignﬁaGﬁldJ@He 'ﬁ@)ﬁnﬁﬁ?@ﬂ&?%b@@e nggessary

in order to rove the separation of e enantioners estartln
4- phenyl - | -ReEICFPSshERyFHEERR 1318 ISRt ol PY-SASFEANI Bt SBPLRGY °Fotr°ﬁﬂl‘%1a N
can be prepar atth rmrsw&mblqciauhsbbtm edlxkhrmuélamd derivatives of fornula

v and from 1- trjphenyl et 1Y ol beadeL 330 eac%eceabqugli%ehx&eaogfs e
VI, by nmeans of @& gnarad-t ac % nce of magnesium
accor di ng the Ph@méaﬂ@nt{lerlﬁ]-u(iwﬂoles of formula I by per éévlk)lowm rrtehesa!as

fornul ae, [err] on2REmpdimbl &aﬁbrﬂuﬁgrf%ﬂéh % AYH QYN HAl0g80ALOM an
al kyl or al koxy radical, the alkyl and al koxy radicals having 1 to 4 carbon

atons and [MrtPrerafPRPE FEPIHREERT NGt Theh T BPEIoMTS By Gﬁf‘ﬁ%ﬁtéanﬁef“le’ﬁ’é‘ﬂsves
of fornul a edcteedbyagradtabhaN@ri@inl Meioarer kRoVaLa8E e SRIERGI A smapounds

The 1-tri ph%QXngcI tg ! %ﬁtj_ d 291'1 eopé ccaaboxc%ligghycqﬁst Ofthf Orarcr:lémf‘c mlxgalye
obt ai ned, in generar, dat o at correspond TH !
i m dazol e- mby mmstoq;smg Oécthe\/aﬁwlimtuaem di ﬁg-rﬁé supRoretsiel as,

descri bed bag.J ekamplﬁel | £%11{ca on Ml kS TR0 Fe Bellim Mibealh (BsAEd & eRbhy
(1977), 721-723) 7 The starting 4-(1H i nden- 3- ylg 1H-i mi dazol es of

formul a |1 1953&5°b&*p? eﬁi’é?%ocwa’é’iﬂﬂl‘l‘ TILYPRF 5P S P-YEFOdeRETEP s SFYSEHN dit

condensat i Gducbessiwenpsssedi traldlhen haezalidehydronétographic column may sometimes
be necessary in order to improve the separation of the enantiomers.

The starting 4~phenyl-1-(l-triphenylmethyl-1H-imidazol-4-yl)-1-
butanols of formula II can be prepared from suitably substituted
brominated derivatives of formula V, ang from l-triphenylmethyl-1H~
imidazole—4-carboxaldehydes of formula VI, by means of a Grignard

reaction in the presence of magnesium turnings, according to the equation

CICH); .
J;j\/\/ # —+Ma, (g

(V) (VI)

in these formulae, Ry, Ry, R3 and Ry each represent a hydrogen or halogen
atom, an alkyl or alkoxy radical, the alkyl and alkoxy radicals having 1
to 4 carbon atoms and Rg having the meaning given above.

The brominated derivatives of formula V used as starting materials
are known or commercial compounds.

The l-triphenylmethyl-lH-imidazole-4-carboxaldehydes of formula VI
may be obtained, in general, by oxidation of the corresponding 1H-
imidazole-4-methanols, using 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)



fogmula VI and a 1-(I-triphenyl nmethyl -l Him dazol -4-yl)-1-ethanone of
formula VI1Il in order to obtain a 3-phenyl-1-(1-triphenyl nethyl -
1H i m dazol -4-yl)-2-propen-1-one of formula I X according to the equation
[ere] -(2) hydr ogenati on under a hydrogen pressure of 4 kg in the presence
of platinum oxi de of the 3-phenyl-1-(1-trd phenyl et hyl - 1H-i mi dazol - 4-
yl)-2-propen-1-one of formula I X into the correspondi ng 1-propanone
derivative of forthel ataetiagcbridimigdee 3He) Sdoapimioleert] Ipla 33 Pevdd by
detritylati %ePyrgBeg?iggmhgistggiﬁaaggsd of the conpound of formula X into a .
1- (1H i m dazol -4-yl -B-thg¥l-1-ﬁgo_anone of fornmula %fré$ (?Q
cyclization @ tHFAESAHOTABIET CPUIeRER % PTHEER R EFHIREGi RRRS TR The
4- (1H i nden- 3- yl ) gckhiui arivda zarice a of- (Lot miphany e t h @r-1H- {wddp zo X+ - s -kohansnae,
[err] and [err] e repre t e r. .hal QM4 -
Sl koxy radi cal ) T SFROT TR0 4 it Ao ae f OREA- Tl AT bt
and R5 havi ng t helhramibdarnglgé-wdh-2ipgoren-Fhene of formula IX according to the
1-(1-triphenylrnﬂgaﬁg§;¢gilﬁ dazol -4-yl)-1-ethanones of formula VIII used as
starting material, can be qgbtained by oxidizing a-nethyl-1-
tri phenyl nmet hyl - 1H-i m dazolje- 4- net hanol s with Q2 using the nethod
described by J.L. Kellsy_et~al. (J. Med. Chem 263 f77), 721-723; also in
U.S. Patent No. 4,814, 34 18). As al reddy nt‘%oned above, the
k

substituted 1H-i m dazol e alal, as well eir non-toxic

phar maceutically accepRabl § acif{d addition saltRs possess val uabl e

phar macol ogi cal properti es;R4i ngarticular, it has b€éBsHduynd that they have
excel l ent cardi ac

(VII) (VI_II)

(IX)

(2) hydrogenation under a hydrogen pressure of 4 kg in the presence of
platinum oxide of the 3-phenyl-1-(l-triphenylméthyl-lH-imidazol-4-
yl)~-2-propen-l-one of formula IX into the corresponding l-propancne

derivative of formula X, according to the eguation:

CH)
N
l /> H, R, R, N

2 — | )

R, PtO,
R 0 %
4 R, 0

(IX) (x)

(3) followed by detritylation by heating in formic acid of the compound

of formula X into a 1-(1lH~imidazol~4-yl)-3-phenyl-l-propanone of

formula



andi-ischemc properties associated with useful anti-hypertensive
prroperties. The pharmacol ogi cal tests presented below illustrate these
various properties. The foll ow ng conpounds according to the present

i nvention have been subjected to in vitro and in vivo pharnacol ogi cal

tests: - (+)-4-(1, 2, 3, 4-tetrahydro-6gnet hoxy- 1- napht hal enyl ) - 1H-i m dazol e
(Compound A), -

4-(1, 2, 3, 4-tetrahydro- 5- et hyl - 1; napht hal enyl ) - 1H-i m dazol e ( Conpound 9
B), - 4-(2,3-dihydro-5-nethoxy-jHinden-1-yl)-1Hinmdazole (Conpound OC),

- (+ )-5,6,7,8-tetrahydro-Bo (i m daz®s: 4-y1 ) - 2- napht hal enol ( Conpound
D, - 4-(1,2,3,4-tetrahydro-5

ht kal enyl ) - 1H- i m dazol e
(Conpound E), - 5,6,7,8-tetr.a W dazol - 4-ylxzi- napht hal enol
hydrochl ori de (Conpound F), Bs
4-(1, 2, 3, 4-tetrahydro- 6-net hyl - Irpapht haleenyl ) -1 Hi m dazol e (Conpound G, -
2, 3-di hydro-1- (1H i m dazol -4-yl)-1H i ndene-5-0l hydrochl oride (Conpound H),
- 4-(1, 2, 3, 4-t et rahydr o- 8- net hoxy- 1- napht hal enyl ) - 1Hi m dazol e ( Conpound
1), - 4-(1, 2,3, 4-tetrahydro-6, 7-di met hoxy- 1- napht hal enyl ) -1 Hi m dazol e
( Conpound J§%) aneyclization of the compound of formula XI in an acid medium to form
5,6, 7, 8-tetrahydéne a~(1ddih8eiaz ol r-4nylnikdzsrdaphtdmbenadtol hydrochl ori de
(Conpound K). 1. Anti-ischem c and anti-hypertensive activity. The
cardiac anti-ischem c activityRof conpounds manifests itself by their
capacity to oppose the el q{\éati n of thgsT V\I\/?ﬁ/e of the

) —_—  (IID)

(XI)

in these formulae, Ry, Ry, Rz and R, each represent a hydrogen or

halogen atom, an alkyl or alkoxy radical, the alkyl and alkoxy

radicals having 1 to 4 carbon atoms and Rg having the meaning given
above.

The 1-(l-triphenylmethyl-lH-imidazol-4-yl)-l-ethanones of formula
VIII used as starting material, can be obtained by oxidizing a-metﬁyl—l—
triphenylmethyl-1H-imidazole-4-methanols with MnO, using the method
described-by J.L. Kelley et al. (J.Med.Chem. 20, (1377), 721-723; also in
U.S. Patent No. 4,814,343, col. 18).

As already mentioned above, the substituted lH-imidazoles of
formula I, as well as their non-toxic pharmaceutically acceptable acid
addition salts, possess valuable pharmacclogical properties; in
particular, it has been found that they have excellent cardiac
anti-ischemic properties associated with useful anti-hypertensive
properties.

The pharmacological tests presented below illustrate these various
properties.

The following compounds according to the present invention have
been subjected to in vitro and in vivo pharmacological tests:

- (+)-4-(1,2,3,4~-tetrahydro~-6-methoxy—-l-naphthalenyl)-1H~imidazole
(Compound BA),
- 4-(1,2,3,4-tetrahydro~5-methyl-l-naphthalenyl)-1lH-imidazole (Compound



ekectrocardi ogram induced by a coronary occlusion in the rat. Continuous
nmonitoring of the arterial pressure also enables to reveal the anti-
hypertensi ve effects. The animal used for the test is a male albino rat of
t ke Sprague-Dawl ey strain, weighing 220 to 280 g. On the day of the
experinment, the animal is anesthetized %y intraperitoneal adm nistration of
pent obarbital (60 ng/kg), then placed under endotracheal intubation. A
ligature syst@hmis fitted around the descending |eft anterior coronary
artery accor diaRrgz t3-di hpigor baethoxy-0f-idalensi<yl) elH-dhnid{z0dr. (CPmpPEYS| 6) .

Phar nacol . , 6é+g_159385§),, 8_]%%95%3_%_35)_.(1@_]1;i§“qgaggl(1§i_pﬂ .%p,g/a HRQL Pehror! PE&Bound

el ectrodes ar rr'afngéd ont ody of the ani nal thoracic
derivation), Ph,order to continuously record the shape of the

el ectrocar di 0gr i 5 isghAletkhilydRBLi ineuhdly-i beaphen@ia) 1) CGai-iet edzs1ar e
introduced into the right carotid artery and the right jugular vein to
measure the arfefRPdptlassure and to administer intravenously the conpound
tested or thesyeht,a-eesahyitaii- (Founiddzos e¢enld-toraphtiralepek |hysikosts oz e
per f or med, seQ%r:]at eddbyF)_epi sodes of reperfusion of 30, 35 and 30 m nutes

respectively. I?"(‘:Jgrrpour’ld to be studied or the vehicle 10 are

adm ni st ered nt¥sSnbrisityahyirpofrsth o inpFRNtE3L PO o1 B GBLFARLB N SPmPITRE T
el ectrocardi ogyaphic signal and the arterial pressure are continuously
measured during the entire e>r<18Eri ment. The effects OL tge C rrpo‘lilnds
according to 2hd~yertilohtaraiRAedt T4 at by eshpar Phd' ¥ ﬁ%‘:@ﬁﬁ‘l?ude of the
el evation of tibempbunave ,at occlusions 3 and 4 (that is 30 m nutes and 60

m nutes after ,admnisirati At val ue . af . QGeh Usiel Zidbhat is before
adm ni strati oﬁl) ?{nﬂag’%etseuf%@déye& rs?ﬂﬁ%ﬁgrd;xryi ?e%eplhn ?%e%glg] owng Table I in
whi ch: - the f(cemxound| Uk i ndi cates the conpound tested; - the second

col umn i ndicayes; 1he, dose -y eI oUathadBk il S hepthal AN esEacthibazdmR| e/ kg;
the third and the fourth colums indicate the anti-i schem c effect
(Compound J), and ;
- 5,6,7,8-tetrahydro-5-(lH-imidazol-4-yl)-2,3-naphthalenediol

hydrochloride (Compound K).

1. Anti-ischemic and anti-hypertensive activity.

The cardiac anti-ischemic activity of compounds manifests itself by
their capacity to oppose the elevation of the T wave of the
electrocardiogram, induced by a coronary occlusion in the rat. Continuous
monitoring of the arterial pressure also enables to reveal the anti-~
hypertensive effects. The animal used for the test is a male albino rat
of the Sprague-Dawley strain, weighing 220 to 280 g. On the day of the
experiment, the animal is anesthetized by intraperitoneal administration
of pentcbarbital (60 mg/kg), then placed under endotracheal intubation. A
ligature system is fitted around the descending left anterior coronary
artery according to the procedure of Johnston et al. (Can. J. Physiol.
Pharmacol., 61 (1983), 1340- 1353). After closing the thorax, three
electrodes are arranged on the body of the animal ("V4" thoracic
derivation), in order to continuously record the shape of the
electrocardiogram signal (in particular the T wave). Catheters are
introduced into the right carotid artery and the right jugular vein to
measure the arterial pressure and to administer intravenously the
compound tested or the vehicle solution. Four 45 sécond coronary
occlusions are performed, separated by episodes of reperfusion of 30, 35

and 30 minutes respectively. The compound to be studied or the vehicle



cayised by adm nistering the conpound tested. The anti-ischem c effect
represents the reduction in the elevation of the T wave caused by coronary
occlusions 3 and 4, expressed in %w th respect to occlusion 2, before
adri ni stration of the conpound (AT3 ang AT4 respectively); - the fifth and
si xth colums indicate the anti-hypert Rsi ve effect caused by

adm ni stration of the conmpound tested. The ant] - ertenS| ve effect is
expressed ad%t RE™RIATTARAT TORETTSRGUSTY APt RALMS! i?r@g Hhe8, PHEAE LU S ét ween
5 and 30 m oné as,alacmiob;rdmtgmcﬁ&gmd £ pheé liir@sriafit pfesjsnt:é 2ALRNOUS

I nj ection of the ¢ ound tes r, e ectively). This

| owering is exd‘rngglge 'R Oh W ‘ﬁl %g pé’]étg.fr%rtLh%a’{p%alLﬁzEneasured before

i njection. The f&h¢ aMiftagtprsdehs sormpaunds aagcasdingf &9 ddeeinygbsiamess: -

oxymet azol i ggined3zldd vy géntfﬁgiﬂg %%'ﬂp@ﬁ@\ﬂie grw&nﬂaﬁtldrﬁ o&ltt;]e T wave at
di met hyl et hyl ) -2, 4-di net h henol , presynaptic errHagonl

n vazerol : °°°1“512n5’n)?dF’b°kf étTa(tI F-Er’tﬂ BLPHes 4287 PREHAFEHETEERI de

hydrochl ori 8émindspPrLaynpplits {wr b}h&geﬂlcs:tcl(;uos 2Paihantid\eetdred23, 865); -
prazosi n: (0)7¢ ¥l

furanyl car bocr‘fg/"ln)i|cs5%‘T'oa((atrlé’tIz1 nggeatep%’g%ssfrfﬁp &ﬁm a an?agonl s{llc’élr((]g Table I in

pr opr anol ol whicht-[ ( 1- met hyl et hyl ) am nol - 3 (I - napht hal enyl oxy) - 2- propanol ,

a conventi onaky@anisBYRALLE NSiaY 62 adehle 2BfbdRLI Ledtleacker. TABLE I
Anti-ischem c and anti-hypertensive activity Conpound

[err] - the[iﬁcpfd column 1nF%ﬁq#Fs the dose Fér?ﬁmpeﬂfﬂ<§Fﬂtﬂ15ter3d' (9@

(% (%&pressed in ﬁgﬁeﬂﬁg, . 3.2 x [err] - 80 -
5332 _-iég% t%ird and the :fogj:téx Fg%t?r{ng] indic_ag%&:%e anti-i§cém-€2m?c effect _ ;14
- 43 caused by administeiing the compound tested. The anti-ischemic effect

represents the reduction in the elevation of the T wave caused by
coronary . occlusions 3 and 4, expresséd in % with respect'to occlusion
2, before administration of the compound (AT3 and AT4 respectively);

- the fifth and sixth columns indicate the anti-hypertensive effect
caused by administration of the compound tested. The anti-hypertensive
effect is expressed as the maximum lowering of arterial pressure,
measured a) between 5 and 30 minutes, and b) between 30 and 60 minutes
after intravenous injection of the compound tested (APa and APb
respectively). This lowering is expressed in % with respect to the
value measured before injection.

The following products are used as reference substances:

- oxymetazoline: 3-[(4,5-dihydro-l1H-imidazol-2-yl)methyl}-6-~(1,1 -
dimethylethyl)~2,4-dimethylphenol, a presynaptic
tpx-agonist;

- mivazerol: 2-hydroxy-3-[ (1H-imidazol-4-yl)methyl]}benzamide
hydrochloride, a presynaptic ajy-agonist (U.s.
Patent No. 4,923,865}

- prazosin: 1-(4-amino-6, 7-dimethoxy-~-2-quinazolinyl)-4- (2~
furanylcarbonyl)piperazine, a postsynaptic
«q-antagonist, and;

- propranolol: 1-{(1-methylethyl)amino]~3-(l~naphthalenyloxy)-2-
propanol, a conventional anti-hypertensive agent

and PB-blocker.



D« - 1.0 x [err] - 50 - 31 - 30 - 17 E
1.0 x[err] -31 - -13 - 45 - 20 F 3.2
X [err] - 64 - 59 - 32 - 36 G 3.2 x
[ery] . - 24 -16 - 22 - 14 H 3.2 x
[err] - 48 - 55 - 241 - 19 | 1.0 x
[err] - 37 -57 - %LEI - 16 J 1.0 x
[err] - 31 At 9-ischemic and 1-hyperte6513§ Jétivity . 3.2 X
[err] - 49 - 47 - 29 - 41 Oxynetazol i ne

3.2 x [err] Compoynd Dosgg A3 ¢ AT4 0 M&2azerol AER
3.2 x [err] - 34 (mo122xg) (9 1 () - 6 Pr@gosin (%)
3.2 x 10 7 NS NS - — 3% =——3tPropramnotot

3.2 x 10-6 - B1 3.2 3010 - 80 - 33 5 NS:3%esults A8t

significant (p > 05) Wth slexexcdpti on ¢f the valages for -the |lowerinng in
el evation of the T_wave neasyred fay prazosjn, all the values, given in
Table | are statisfically sig'nzl f‘iIcoant (p'<$s?0. 05). THis Tabl é %ﬁows t hat*3t he
conpounds of the ithvention ate® ama™'i schenia (-13% [Bérr] -80%9 at dose3 of
between [err] and g.2 x [err] omlf-kg. Thisf properiysi s accanpani ed hy,g

| owering of arterial pressure (-14%[err] [err] -46% at the sanme doses.
The reference subsiances cit¥d &0 show t¥fe abseric@®of an &fi%ct on -~ 38
arterial pressuredO [err] 3.8% fof typical presyhaptic [errdz agoni st sa
such as oxymetazoljne or mvazerol,-and theabsence Qf a signifJ cant a_n&%-
ischemc effect for the anti-hypertensive drug of the [err]-antagonist Type
such as prazosin. Finally, i’t-O\M‘I]W_ge noted that pr&ducts accd di ng tolfhe
invention are norey active thagn prapfanol olzi(a conwvengi onal dragy used d g
human clinical practice for cardiacyi schem c therapy), fromthe point of
view of the anti-ischenic ac"t’izvf‘tjgf" as wel I*as from t'he poi nf o viewofthe

anti - hypert gnsde¥gzfthect . 2.3.2 xSlo~Aul ati gy of the. gui nea-pigoi | eum 0

Longi tudi nal nuscle strips attached_to an isonetric strain gauge 12
Mivazerol 3.2 x 1078 - 34 - 22 -1 -6
Prazosin 3.2 x 10”7 NS NS - 34 - 31
Propranolol 3.2 x 10”6 - 21 - 30 7 5

NS: results not significant (p > 0.05)

With the exception of the values for the lowering in elevation of
the T wave measured for prazosin, all the values given in Table I afe
statistically significant (p < 0.05). This Table shows that the compounds
of the invention are anti-ischemic (~13% < AT £ ~80%) at doses of
between 10”6 and 3.2 x 1078 mole/kg. This property is accompanied by a
lowering of arterial pressure (-14% < AP < -46%) at the same doses.

The reference substances cited also show the absence of an effect
on arterial pressure (0 < AP £ -6%) for typical presynaptic «,-agonists
such as oxymetazoline or mivazerocl and the absence of a significant anti-
ischemic effect for the anti-hypertensive drug of the «;-antagonist type
such as prazosin. Finally, it will be noted that products according to
the invention are more active than propranclol (a conventional drug used
in human clinical practice for cardiac ischemic therapy), from the point
of view of the anti-ischemic activity as well as from the point of view
of the anti-hypertensive effect.

2. Stimulation of the guinea-pig ileum.

Longitudinal muscle Strips attached tc an isometric strain gauge



are suspended in Tyrode's solution and are stretched under a tension of 1 g
(GM Drew, Brit.J.Pharmacol. 64, (1978), 293-300; M Andrdjak et al.,
Naunyn- Schmi edeberg's Arch. Pharmacol . 314, (1980), 83-87). Electrical
sti nul ati on of the parasynpathetic nerves associated with the ileum
fragments causes a contraction of the nud@ e. This contraction is reduced

I n the presence of aggres naptic [err]-aggnist and the magnitude gﬁ mqggh
the contr acEProtPsrenderid@etly ¥8peh d8L Y PhErt 8RT P ETHSN HT® 5t A HFoRT <t

used. This gefi&aft pirew g iesamhabyl I 5@, SiTvubi arzecuzpr BseviCrej Of eanal.,
[err]-antagoni st such al pha- yohj nbi_ne C nds_ be studi ed have
been teste a&?yrfﬁt‘fpléjaesq%ﬁar%osng’éé{n}'rgié?]fmgﬁgl’r -g'irgi ng@??fém‘é?eéﬁ]_ and [err]
mol e/ 1. The | C3®Eleoncientlr stimohatiion eblte|paramgpatbelticedeiies389§qdtated
intensity of f g eCOPLERGLiMn0L daliSedmuSEL S daSe LBt 6F NMindemuschabl fhilsl gi ves
the I C30 concentrations In nole/l) obtained for the conmpounds of the

i nventi on. SPRBFAStEPR | ¥hFBFHGeEntbithe RFEBRIS 8Et 3 ATeDYoPhtS Jlar AR Y5Eg* Y eum
Conmpound  the magnfi€fidid bfyi whidRl €ld fordtraction is reduced depend® xn[wter] B

E' 8 x [err ]coxci:centratiin .?fxtr[eeig?1nil?_§t2usxed[. e‘)l.:t{j.]s foect is fniiag(on[igﬁ?]byétge x [err]
3x [err] Hsimultaneous presence 8t Ggnxaj-@ntpgdnist such as alpha-yohimbidey Thegr] J
1.3 x [err].oKoounds to be studied habefbeenl BLddeaOdy MBLEALR h§Eoncentrations 1.2
x [err] In the presence_o al pha-yohi nbine at a concentration of [err]
nol e/ |, theaesisedtratli%n aRdtHE cBMFdEnds necessary to reduce the
intensity of conteact]paofdent beLidHS Cirembye/A0% 1 hegires mndobegenes greater

than 10 6 ol el e W0k GO LB LS chDGnGEPAYNd2: Bhs b
Table II gives the IC3q concentrations (in mole/l) obtained for the

compounds of the invention.

Table II

Inhibition of the contraction of the guinea pig ileum

Compound ICy, (in mole/l)

A 3 x 1078
B g.8 x 10710
c 3.2 x 1078
D 1.8 x 1072
E 1.7 x 1072
F 3.7 x 1072
G 3 x 1078
H 3.6 x 1078
I 8 x 1076
J 1.3 x 1077
K 1.6 x 10”8

oxymetazoline 1.2 x 10”8

In the presence of alpha-yochimbine at a concentration of 10™6
mole/l, the concentration of the compounds necessary to reduce the
intensity of contraction of the muscle by 30% is higher and becomes
greater than 10~6 mole/l, which confirms that the compounds of the
invention really act at the level of the presynaptic a«y-adrenergic
receptors. Table II alsc shows that the compounds of the invention are at

least as active as, if not more active than, a typical presynaptic «,-



inyention really act at the |level of the presynaptic [err]-adrenergic

receptors. Table Il also shows that the conpounds of the invention are at
| east as active as, if not nore active than, a typical presynaptic [err]
13=agoni st such as oxynetazoline. 3. . Post-synaptic [err]-antagoni st

activity. A non selective [err]-agoni 48 substance such as norepi nephrine

i nduces a sustained contraction of the isolated aorta of the rat (J.M Van
Rossum Ar ch.agbmist Phalr rascocignetadad3ne( 1963), 299-330). This contraction can
be inhibited by [err]-adrenergic blocking substances such as prazosin. In .
this test, a control contraction is carried out with norepinephrine at 3.2
x [err] nol & . ACEErs¥RBRthF1atRF2ge25t 2S5 Y4 Y he preparation, the conpound
tﬁ be test eg is a:dgeﬁl §eg.e£t|5'ﬁﬁregﬁ~t53j.onﬁh¥ SRbAEPRE T AR §s aﬂdeﬁhx{ipmm efadieer
the conpound tested, ,and inhibition of t contraction in
nor epi nephr i*n&" TR SEPEE % ° ?ulbs"P?tc?r? ot "tahe COt F%ct ?gﬁ ?(’ﬁau‘?esd“%
nor epi nephr iAmeh | §neva¢hmwdanselmm(laﬁé),t [EoPe330) REThAF thecqaresencen die

I ncreasing qgﬂimteeaw qnsaééengb&ccgﬂmaﬂg dBStatlesTARE Llara%éﬂlw gives the
concentration in nole péer litre which causes 30 @6|nh|b|t|on of the
contracti onIPnthicedesy AoFEPFALATAFFRELIRLSe P LePods PhEp focgepinephrine at
[err]-antagan: st 1acindikeyl CORPEdMNashing and stabilizing the preparati®hf]the
(nmole/l) A
[err]
X [err] mEnutes after the compound tested, and inhidbi@iom [odr tHe Eontraction
§ [err] igauced by norepinephrine is measured. Ne#é ZlﬂhﬁigEIJn Uf the

err 1.87x [err
[ ] contractlon induced by norepinephrine is evaluated a sécond and third

. 2.1 x Jerr . .
ceypound to be tested is added to the bathj“ BL&Fﬁ% ?gﬁrﬁbe is added 5

NN AW
W W
=

time in the presence of increasing concentrations of the compound tested.
Table III below gives the concentration in mole per litre which

causes 30 % inhibition of the contraction induced by norepinephrine.

Table III
Postsynaptic oy—-antagonist activity

Compound . _ ED3q (mole/1)
A 2.1 x 10”8
B ' 3.3 x 1078
c 1.0 x 10~/
D 4.2 x 1077
E 4.6 x 10”7
F 2.3 x 1077
G 7.2 x 1078
H 2.1 x 1077
I 1.8 x 1076
J 2.9 x 10”6

Prazosin ' 2.3 x 10—?0

Although less active than prazosin, which, as stated before, has no
anti-ischemic effect, the compounds of the invention nevertheless exhibit
o;-antagonist activities, typically at concentrations in the order of

pmoles/1l or less. These activities and the presynaptic a,-agonist



J s
2.3 x Terr]

2.9 x [err] Prazosin
Al t hough | ess active than prazosin, which, as stated before,

has no anti-ischemc effect, the conpounds of the invention neverthel ess.
exhf bi-t [err]-antagonist activities, typicgJly at concentrations in the
order of pnoles/l or less. These activities and the presynaptic
[err]-agoni sgroperdfedeaPaiihi €k$e %XﬁdlladaﬂeME aSt{UlsbAGACUSHARKEL Inypberine1a8d

antl-hyperten5|ve rop erties of

ounds of the invention. 4.

co
Toxi city ThePi8RFETS °5fthteh8°’9?é’r‘t‘ﬂ‘5ﬁr?&st % 1PKE 5 %enti on has been deter ni ned

in male NIVRI
(Berl.),

admi ni st ered int raper

m ce by means of Irwin's test (S.Irwin, Psychopharnacol ogi a
4 (1968).; gg% 257). Progressive doses of the product studied are
itoneally to groups of three mice until a |ethal dose

is reached (dose 'El‘eﬂJ§Phg=1ttNe°%iéaF heapporRgds ghitthsf intangeomMpAetesni fetygmined

hours). Tabl

£ Lnylb%@w eS8y fagnt eiehalwidoser s s et orpsy&eopsgman g§1Pf

the invention. |t follows fromthis Table that the conpounds of the
i nvention ar &t '\/éﬁy {8t 4P4pf¥’rv Toxicity Conpound

Let hal dose
> 67.9 C

> 68.6 E
214.3 G
236. 7

(i n nepdggesfive doses of the product studied are administ228d3 B
intraperitoneally to groups of three mi%%é?hé}#?a lethal dose is reached
(dose causing the death of two out of qgggggaqqmals in 48 hours). Table
IV below gives the lethal dose observed for the compounds of the
invention. It follows from this Table that the compcounds of-the

invention are not very toxic.

Table IV
Toxicity

Compound Lethal dose

(in mg/kqg)
A 228.3
B > 67.9
c . 214.3
D > 68.6
E 127.8
F . 214.3
G 118.9
H 236.7
I 228.3
J 258.3

K > 85.4

The pharmaceutical compositions containing the compounds according
to the present 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.



= ' 228.3 J
258.3 K > 85.4 The pharnmaceuti cal
conpositions containing the conpounds according to the present invention
may be adm nistered orally, parenteral hy or rectally. The pharnaceuti cal
conpositions which can be used for oral adm nistration may be soli d or
liquid, for exanple in the formof tablets (coated or uncoated), pills,
dragees, gel at i ne*BIBELY eLhe SRR iSRS HALEH LAY YRS FIkBATRTe ]y | ar |y,
the conposi sdminsswddtabn Cae biee tpaednafceﬁtjpanemr@roaitjaﬂm K@i adt @Rismede her
phar maceut i ¢al, GOIRASLL! 933 KA. T9LadlU 8, G 0l R9BLIY SLLALI20,s "
exanpl e aqueous” or F ut us ensi ons-or P'sTons rectal
adm ni strat ¢rm3fsi91h% @OWFH @ﬂsll%j@r#Fa‘FJmnngﬂt%GOW%GB‘m?s cohtaipdng rphent i on
are general Lyfougssk io? £ 1hOddB16h SUPRORIrEOTY @Sea HHE cROMMRCSUL i cal forns
such as |njectable sol utions, injectable suspensions, tablets, drops,
supposi t or | BPPEAYEIHESt i ke are prepared by the nethods currently used by
phar maci st s. The'rlite()liiﬁ@btmﬂﬁuﬂi‘can.hﬁomve«mlﬂ as Bi’jecﬂabﬂ.@dsdmtithoﬂs,Sthd:tﬁble
l'i quid, nontOX|c pha, cutl | r ndotlonall with
2 di'sper of niReafiortta (IEREY, eBhe ) AGEERLANE S IS 1@ SO R e "
I i ke. |f detier edth%eewmm@? ansed Gl elpawgcagf@nt s and the like may al so be

added. The per ceffAQ8mMundStds/ @ne AIROMIGAI Drd BEx BN ERCLULE £l COIPASI ti ONs
may vary within very wde limts, according to the patient and the node of

adm ni st r at?BRELI Pha’ﬁ‘&FFYWF‘HY é‘EE%ﬁthhﬁ PBG*L e FP%cﬁ.Péﬁ&?FW with a
adm ni st r atdidpering’ agems amsdatégeapnﬁphggyt | 8 SORCELLied, agéntrm:yd \taeYy
Wlthlnave)f‘ Jd-ange, OfswdQ: |ts de end |en aéb:% also be
adni ni stration. For examﬁle It a?n e rom {9 OTerrf oJf amﬂ
conpound orrsgsledr twi ce

The percentage of active compound in the pharmaceutical
compositions may vary within very wide limits, according to the patient
and the mode of administration, and in particular according to the
frequency of administration.

As far as the daily posology is concerned, it may vary within a
very wide range of dosage units depending on the mode of administration.
For example, it can be from 2 to 250 pg of active compound once or twice
a day by intravenous injection, or again from 20 pg to 5 mg of active
compound once or twice a day by oral administration. '

By way of non-limiting examples of compositions containing a
compound of the invention, thére are given below:

a) an example of a sterile solution for intravenous administration

Active compound 0.25 mg
Sodium acetate 19.15 mg
Acetic acid 3.59 myg
Sodium chloride - 81.0 mg
Sterile water ad 10 ml

(to be kept in a 10 ml brown ampule, after sterile filtration of the
solution).

b) an example of a formula for a tablet:

Active compound 0.5 mg
Corn starch 38 mg
Lactose 63 mg
Magnesium stearate 1.2 mg

Polyvinylpyrrolidone 2.5 mg



a gay by intravenous injection, or again from20 [err] to 5 ng of active
conpound once or twice a day by oral adm nistration. By way of non-limting
exanpl es of conpositions containing a conpound of the invention, there are
gi ¥en. bel ow. a) an exanple of a sterile solution for intravenous

admi nistration Active compound 16 0.25 ng Sodi um acetate

19.15 ng Acetic acid 3.59 ng sodium chl oride : 81.0
my Sterile watefhe following nogglipgtihg Exampeskapt dtKem 20 e BraaTeapdul e,
after steril@ifiktidahlOtheObrdda@atinubt k. sibscatuanpligiglza ek oarcr&lranfgog 8a

tablet: Active conpound _ 0.5 ”ﬁ Cor n stfarch .
ng Lact ose to the invention as well6a§ Iy:rbe wa %rsﬁt&m'nsct eapeéi[relntermediatef..z_ Ny

Pol yvi nyl pyrrol i done 2.5 ngy 16 The followi ng non-limting
exanpl es ar Lven .for f . iLlust | ' t he
s Sy £L ptr@gaagmp_%%g@_t%,%héeﬁrwégaﬂgdyl«i-%{e?;g%aygg.eﬂi.

substituted &ézol es accordin I nvention as
preparation of their iAntdaredeatodsiomudap] dnl1s 2:PRep&patRpAndfRy = H,

4-(1, 2,3, 4-tetrahydro- {z0eqat Bal-anyiy1!l 5t aiitb zxehfélo_t,iéxprcm&ﬁ bnd k==2
[err] and [err] = H, halogen_or an_al kyl or alkoxy radical with [err]” and
[err] = Hor al kyI__vvitI‘?r[%r"rY]l.w‘fhlcl'C‘! feparation of the starting

brom nated derivatives of formula V. 1.1. a

Lo o)) SR IVASRE A8 o O OB B AL RIS O
1.1.b  1-(3-bRetopFofyPyorgrrenyly - aiesbyibenzene.
This compound is prepared according to the method described by
R.Durand-Dran in Ann.Chim. (Paris), 4 (1959), 45-86.
1.1.b 1-(3-bromopropyl)-3-methylbenzene.
This compound is prepared according to the method described by
M.T.Bogert et al., in J.Am.Chem.Soc., 56 (1934), $59-963.
l1.1.¢ 1-{3-bromopropyl)-3-chlorobenzene.
This compound is prepared according to the method described by
H.Konig et al. in Chem.Ber., 92 (1959), 429-433.
.1.d 1~ (3-bromopropyl)-3—-(l-methylethoxy)benzene.
.1.e 1~ (3-bromopropyl)-2,3-dimethoxybenzene.
1. 1—(3—bromopropyl)-3,4—dimethoxybenzene.
.1.g 1~ (3-bromopropyl)-3-methoxybenzene.
.1.h 1~(3-bromopropyl)-2-methoxybenzene.

I o T S R T R =

.1.3 1-(3-bromopropyl)-2-chloro-5-methoxybenzene.
Compounds 1.1.d, 1.l.e, 1.1.F, i.l.g, 1.1.h and 1.1.3j are
prepared according to the method described by T.Horaguchi et al.,

in J.Het.Chem., 26 (1989), 365-369.

1.2 Preparation of the starting l-triphenylmethyl-lH-imidazole-4-
carboxaldehydes of formula VI.

1.2.a .1—triphenylmethyl—1H-imidazole—4—carboxaldehyde.
This compound is prepared according to the method described by
J.L. Kelley et al., in J.Med.Chem., 20 (1977), 721-723.

1.2.b 5S5-methyl-l-triphenylmethyl-lH-imidazole~4-carboxaldehyde.
This.compound is prepared according to the method described in

Example 1.B.3.c of U.S. Patent No. 4,923, 865.

1.3 Preparation of the 4-phenyl-l-(l-triphenylmethyl-1H-imidazol-4~



This conpound is prepared according to the nmethod descri bed by ‘M T. Bogert
et-al’, in J. Am Chem Soc., 56 (1934), 959-963. 1.1.c

1- (3- br omopropyl ) - 3- chl orobenzene. This conpound is prepared according to
t he met hod described by H Konig et al. in ChemBer., 92 (1959), 429-433.
1.12.d 1-(3-bromopropyl)-3-(1-nethyl ethoxy)benzene. 1.1.e

1- ( 3- br onopr opyl ) - 2, 3 dinethoxybenzene171.1 f '

1- (3-bronopr opyl i et hoxyhe zene 1 1.
1- 23 br ormBr ogglg )n'ét ‘b‘iﬁ}%’e %2 rmi )

1- (3- br onopr opyhpse- mphwbmem@arkdlaqcording to the following procedure: a

1- ( 3- br onopr opy 13%19,%9&&1%1&59%@?9995% Ca KARHRE qu 11’3%"5@8% %e"ég’

11g,11han are prepar according to t
T. Hor aguchi et EZpmplg ﬁ 3. JHef-‘“Cﬁ\én?f 2B C{iPQB% etigs iEGBrEPP.rEd 0. Pﬁévd-leat’# on

of the starti ngla;n;giiuahamﬁllagg hyholrtﬂrbmﬁaz@&ﬁeﬁnegaxr:bw&k,defwdeauﬂmead
formula VI. 1.2, 1-triphenyl net h{ I m dazol e- 4- car boxal dehyde. Thi s

conpound is pré‘ﬁé?’é’d 3ak tdlln‘bf {84 a’l‘%taHB'dt désBti Y by tathe sRé’i"flé‘F 8t
al ., in J. Med. Chemdrom2BatstiOdedivaZde §2éhar§d2akbve, are introduced, under

5- et hyl - 1tr| t [ Q X [ d is
prepar ed accor ?ﬁg 4&;8 £&¥ nemc}gk%é?cl?fbk%a Lp‘%xgéﬁ%l%g&%e% %{'Cﬁggg{j&%'dﬂ @
Pat ent No. ‘L gg@c@ﬁﬂ}pal q;lrreqqrépggqupqﬂfegf Q|ﬁ§flux condenser and a constant

4-phenyl - 1- (1- prbphgryl hig -chbné 10 €8Z Qixfare islieatbd -ty QHfﬁ&OE&nﬂrature
formula I'l. These, conpounds, are re ar ed accord| '%‘F‘SO the foll ow ng

procedure: a sO&PbtY dRecERcALTR ﬁ?j 35§ PR oF°™4 nPHATAE” £ FO%ti ve
prepared in Examphinated deritaiQvel of siiris ddgdchplrogtelseivdly pmepar @dkate. 25
nol e of magnesi t I nas et t ;

Sodi umi | ead af Fagh ek U mpctdells Abptllad! DUt Mie%é‘%qo afxture 1o

sol uti on of th@abrtRinAdtied Berexta ihgar mteﬁaﬁ% aﬁﬁﬂi-‘éat‘a‘?ee thtisofhgregootatder

to room temperature and a solution of 0.23 mole of a 1-
triphenylmethyl-1lH-imidazole-4-carboxaldehyde prepared in Example 1.2
‘in 1.25 liter of dry tetrahydrofuran is added dropwise. The reaction
mixture is maintained at room temperature for 1 to 4 hours whilst the
progress of the reaction is followed by HPLC chromatography. When the
reaction is considered toc be over, the reaction mixture is cooled in
an ice bath, and 600 ml of a saturated aqueous scolution of ammonium
chloride is added dropwise. The mixture is stirred at room
temperature for half an hour and is then decanted. The aqueous phase
is washed three times with 250 ml of diethyl ether and the organic
phases are gathered together and then dried over sodium sulfate. The
solvent is evaporated and the oil thus obtained is purified by
preparative HPLC chromatography (stationary phése: 15 to 40 pm

silica; eluent: 98:2 (v/v) mixture of dichloromethane~methanol).

1.3.2 4~(2-methylphenyl)-l~(l-triphenylmethyl-l1H~-imidazocl-4-yl)-1 -
“butanol.
This compound is obtained from the starting compounds prepared in
Examples l.l.a and l1.2.a. The 4-(2-methylphenyl)-1-(1-
triphenylmethyl-1lH~-imidazol-4-yl)-l-butanol obtained is
recrystallized from ethyl acetate.
Yield: 65 %
M.PtT: 125.1 °c.



ni trogen, into a 4 liter 4-necked round-bottomed flask fitted wth a
mechani cal stirrer, a thernoneter, a reflux condenser and a constant
pressure dropping funnel. The m xture is heated to reflux tenperature until
the reaction starts, then the renmaining solution of the brom nated
derivative (90 % is added progressivelygand at a rate such that the
mxture is kept at reflux tenperature. The m xture is maintained for an
extra hour at refl axaXysApetcaat 05413,N30 ils then cooled to roomtenperature and

a solution of 0.23. 1Ml 8.0fq:2 1z &3.86 N 5.
tri phenyl met hyl - 1H-| m dazol e- 4 car boxal dehyde pr epar ed i n Exarrpl e l.2in

1.25 liter of dry Ee#t4hydrof uran 33s%%dded dr §pitse. TheSr®hction mixture
i s maintained at roomtenperature for 1 to 4 hours whilst the progress of

consi dor ed 1908 oFets REHBAPRETVGH (ST T CesBal o IR L ATk, and

600 mM of a saturabetdanaqueous sol ution of ammnl umchloride is added

dr opwi se. Th t d
ropw se € rer}dﬁtsuE&nﬂo%né id Bﬁﬂaﬁgdfﬂ%{l‘ Er%gg%ﬁcti‘rl[je 3 budted %ﬁ J&QU n an

is then decant The "aqueous ase i s was reé tinmes w

di et hyl et her aﬁﬁi’mﬁ’ﬁ%sd-réa*hla@dpha?sés Heetyrretudrheryet ner (tand then dr| ed
overfsogl gm SU|{ﬁfpﬁenﬂ_ﬂﬂﬁgﬂlé\iﬁnimﬂdSzmpﬁ)artl(eﬁluﬁih_élt&lﬂaﬁ)i\éhd tlbuslgbt ai ng is
purified by preparative chromaf ogr a stationary phase: to

[err] silica; efif&XEF2'942% (KFFY)=" r‘i‘?’i %Fég‘b%/ di chl or onet hane- net hanol ) .

1.3.a 4-(2-nmethyl phetyk3j3 & (1-tri phenyl nethyl - 1Hi m dazol -4-yl)-1 -
butanol . This conppund.i goohtai ned fromthe starting conpounds prepared in
Exanples 1.1.a and 1.2.a. The 4-(2-nethyl phenyl)-1-(1-

tri phenyl met hyl - 1HE3aH¥843 di°r4S3a8peNabde diol obtained is recrystallized from
ethyl acetate. VYietghcubbedd:M &t. s3[@r] u 18.falysis §oyzf[err] in %

Found: 84.00 7.07 6.08

1.3.¢ 4-(3-chlorophenyl)-1-(l-triphenylmethyl-1H-imidazol-4-yl)-1-

butanol.
This compound is obtained from the starting compounds prepared in
Examples 1l.1l.c and 1.2.a. The 4-(3-chlorophenyl)-1-(1-
_triphenylmethyl-l1H-imidazol~-4-yl)-1-butanol obtained is
recrystallized from ethyl acetate.

Yield: 45 %

M.Pt.: 127.6°C.

Analysis foxr C35H5;9ClN,O in %: _

Calculated: C 77.96 H 5.92 N 5.68

Found: 78.08 6.02 5.46

1.3.d 4-(3~(l-methylethoxy)phenyl)-1-(l-triphenylmethyl-lH-imidazol-4-
yl)-1l-butanol.
This compound is obtained from the starting compounds prepared in
Examples 1.1.d and 1.2.a. The product is used as such in the
following step (Example 1.4.d).
Yield: = 25 %
Mass spectrum: 516 (M¥), 498 (M* - H,0), 273 (triphenylmethyl

cation), 243 (M* - triphenylmethyl cation).



Cal cul at ed: C 83.86 H 6.83 N 5.93 Found: 83. 68
6.91 - 5.99 1.3.b 4- (3-nethyl phenyl) -1-

(1-triphenyl nethyl -1H i m dazol -4-yl) -1- butanol. This compound is obtained
fremihe starting conpounds prepared in Exanples 1.1.b and 1.2.a. The

4- (3- et hyl phenyl ) -1-(1- triphenyl methyjg ! Him dazol -4-yl)-1-but anol
obtained is recrystallized fromethyl acetate. Yield :53 %MPt.: [err]

Anal ysi s fof-}err]4-ilA Jnimashogypheeyl) -1-(¢l-tygphgpylmethyl-JH-1mgdggol-4-xi) -15 93
Found: ' bu®4néX0 7.07 6.08 1.3.c

4- (3-chl orophenyl )-1-(1-tri phenyl net hyl - 1Hi mi dazol -4-yl)-1- butanol. This
conpound i s obfr\é?'%]ecd’“‘%?%’fﬂ tige&é%h‘?etdi ﬁém%& oURES I 56’54/%%1‘1? PERATN &8 1.1. ¢
and 1.2.a. Thekedaf@Beshlor.eplmenyl 2 -3dl- fde 4-(2,3-dimethoxyphenyl)-1-(1-

triphenyl net hyk%é&g&g‘g&%I—_\Aﬁ_‘-s%i@a%bggi_%xh%tt%&fegbicfmregc;_syst allized from

et hyl acetate. err nal ysi's r ferr] 1n %
Cal cul at ed: @ecrypraffized fromydiethygpetherp 5 68 Found: 78. 08
6. 02 5.43l13: @32.4-s (3- (1-nmethyl et hoxy)phenyl) -1-

(1-triphenyl methyl - 1Him dazql-4- yl)-1-butanol. This conpound is obtained
fromthe starting™8hpodrad’ pfepared in Exanples 1.1.d and 1.2.a. The
product is used asnsluydisi not ligfpiboyniimgsstep (Exanple 1.4.d). Yield: = 25

% Mass s'pe_ct rum 5:;? L[u[eartreli, 49@) [efd )6 273 {triphenyl gethyl cation), 243
[err] - trlphenylrreﬁy cation). :
Found: 78.47 6.58 5.47

1.3.f 4-(3,4-dimethoxyphenyl)-1-(1-triphenylmethyl-1H-imidazol-4-yl)-1-

butanol. "
This compound is obtained from the starting compounds prepared in
Examples 1.1.f and 1.2.a. The 4-(3,4-dimethoxyphenyl)-1-(1-
triphenylmethyl-lH-imidazol-4-yl)~1l~-butanol obtained is
recrystallized from ethyl acetate.

Yield: 25.5 %

M.Pt.: 145-146°C.

Analysis for C34H34N,03 in $%:

Calculated: c 78.73 H 6.60 N 5.40

Found: 78.98 6.70 5.40

1.3.9 4—(3—methoxyphenyl)-1-(1—triphenylmethyl—lH-imidazol-4—yl)-1-

butanol.
This compound is obtained from the starting compounds prepared in
Examples 1.1.q9 and 1.2.a. The 4-(3-methoxyphenyl)-1—-(1-
triphenylmethyl-1H-imidazol-4~yl)~1l-butanol obtained is
recrystallized from ethylacetate .

Yield: 42.4 %

M.Pt.: 105-1l12°C.

Analysis for C33H3,N,0, in %:

Calculated: c 81.15 H 6.56 N 5.74

Found: 80.55 6.65 5.60

1.3.h 4-(2-methoxyphenyl)-1-(l-triphenylmethyl-1H-imidazol~4-yl)~-1-

butanol.



19 1.3.e 4-(2,3-dinethoxyphenyl)-1-(21-triphenyl net hyl -1H i m dazol -4-yl)-1-
butamol . This conpound is obtained fromthe starting conpounds prepared in
Exanples 1.1.e and 1.2.a. The 4-(2, 3-dinethoxyphenyl)-1-(1-

trd phenyl met hyl - 1Hi m dazol - 4-yl ) - 1-but anol obtained is recrystallized from
diethyl ether. Yield: 32.4 %MPt.: [err]. Analysis for [err] in %

Cal cul at ed: C 78.76 H 6.520 N 5.40 Found: 78. 47
6. 58 47 1.3,
4- (3, 4-di met h%)?f/'ﬁhcec’rlf‘ f’{“f"l-if Lo o e P T T San ol - S but anol |

Thi s conmpound Hxsmplsailpbd frdrh-2he- Fharti(RoredwpRhfd@slbriegared i n Exanpl es

1.1.f and 1. 2'&irﬂh’ﬁ/lﬂlé(k@&4ll¢i’fﬁgﬁm@r@n)‘h)btﬂtaﬁal obtained is
tri phenyl met hyl -TH i'm dazol -4-y|p%- 1- but anol obtained is recrystallized from

et hyl acet at e.fePFeF L5525 L88M "Bt ™ [err] Analysis for [err] in %

g:al78ul at ed: C vik8d720 % H 6.60 N 5.40 Found: 78.98
_ 5.4Q 1.3, . .

4- ( 3- net hpxyphen_&f')JP-tli ?Jf-lt rcl'phenyl met hyl - 1H-i m dazol -4-yl)-1- butanol. This

conpound i s obt aisredyé¥ofr Hes8szf2%ndP dénpounds prepared in Exanples 1.1.g

and 1.2.a. The 4-{3-geifexyphenyki:i-(1- 5 s6.60 N 5.73

tri-phenyl net hyl - 1H 1 m dazol - 4-yl ) - 1- but anol gbtained is_recrystallized from
ethyl acetate YielPundd 4 % [err] SAnHl ysis fo?'%zerr] in % Cal cul at ed: C
81.15 1.6.i 64-56-methxypHengih -1~ (5-methyl-l-triphenylmethyl-1lH-imidazol-4-

yl)~-1-butanol.
This compound is obtained from the starting conmpounds prepared in
Examples 1.1.g and 1.2.b. The 4- (3-methoxyphenyl)-1-(5-methyl-1-
triphenylmethyl-1H-imidazol-4-yl)-1-butanol obtained is
recrystallized from ethyl acetate.

Yield: 7 %

M.Pt.: 155°C.

Analysis for C34H34N30, in %:

Calculated: c 8l.24 H 6.82 N 5.57

Found: . 80.95 ' 6.84 5.39

1.3.3 4~ (2-chloro-5-methoxyphenyl)-1- (1-triphenylmethyl-lH-imidazol-4-
yl)-l~butanol.
This compound is obtained from the starting compounds prepared in
Examples 1.1.3j and 1.2.a. The product is used as such in the
following step (Example 1.4.]).
Yield: 57 %

1.4 Cyclization of the 4-phenyl-1~(l-triphenylmethyl~l1H-imidazol-4-
yl)-1-butanols of formula II.

This cyclization is performed according to the following procedure:
1 g of a 4-phenyl-1-(1-triphenylmethyl—1H—imidazol—4—yl)—1—butanol
prepared in Example 1.3 is dissolved at room temperature in 10 ml of
99% formic acid. The reaction mixture is heated to reflux temperature
for 1 to 12 hours whilst the progress of the reaction is followed by
reverse-phase HPLC chromatography. When the reaction is considered to
be over, the formic acid is distilled off under reduced pressure and
the distillation residue is taken up in a toluene-water mixture. The

aquecus phase is decanted and washed with an equal volume of toluene.



Found: 80. 55 6. 65 5.60 1.3.h

4- (-2- et hoxyphenyl ) -1-(1-tri phenyl net hyl - 1Hi.mi dazol - 4-yl)-1- but anol .

20 This conmpound is obtained fromthe starting conpounds prepared in
Exahples 1.1.h and 1.2.a. The 4-(2-nethoxyphenyl)-1-(1-

triphenyl net hyl - 1H i m dazol - 4-yl)-1-buta obtained is recrystallized from
toluene. Yield: 20 %MPt.: [err] Analysis for [err] in % Calcul ated: C
81.11 H Ti: GQueocusNphade I3 trougitk to pH 9 by addiBilandBf an aqueous6. 62
5.78 1.3.i . : - .

4- (3- met hoxypheby15 292 (B Sathy P r Ohang | et hyT 2 e i QaZ ol - gromethane or
yl ) -1-butanol . qHIvd 2essandFhiesoBNAF IRY@Se righArirsd sver tseAfu ShpEaRedand the
prepared in Exagghv@st lisl e@apttdedd Anler HABuced pressure. An oil is obtained

4- ( 3- met hoxyphen%l%- 1- ((5:5- net hyl - 1- ,
tri phenyl met hyl *P89% h§ gf&,ﬂezfy BY REEPHTAANG | HEGht ShaPBAIEPREr yst al | i zed from
ethyl acetate. Yield: 7 %MPt.: [err]. Analysis for [err] in %

Cal cul at ed: C 1,.2 - 82 - g 80. 95
6 84 18739 ? %1_,13,3,4 tetHdnyafo-82mecnyY-1-mipRlnd 1 2WDLY -15-1midazole.

4- (2- chl or o- 5- NEtiSoRPHAEAY | )5 ebYFined| emntarerhgdund Hpepir bty 3- Bxample

yl)-1-butanol . Thi g.copeesutibs MRkaidad fdfimt herstardehpcQPPHHRdS
prepared in Exanples 1.1.] and 1.2.a. The product is used as such in the

following step ¥¥¥Smple 1.4.j). Yield: 57 %1.4 Cyclization of the
4- phenyl - 1- ( 1- trdephesniveetinomafddraphyldzotarkied out under the following

conditions: staticnary phase: silica; eluent: mixture of 57.5: 2.5:
0.25 (v/v/v) dichloromethane-methanol-ammonia in a 12 mole/l aqueous
solution . The 4-(1,2,3,4-tetrahydro-5-methyl-l-naphthalenyl)-1H-
imidazole finally obtained is recrystallized from ethyl acetate.

Yield: 79.4 %

M.Pt.: 134.9°C

Analysis for Cq4H;gN, in %:

Calculated: c 79.2 H 7.6 N 13.2

Found: 79.15 7.85 13.55

1.4.b 4-(1,2,3,4-tetrahydro—-6-methyl-l-naphthalenyl)-1H-imidazole and
4-(1,2, 3, 4-tetrahydro-8-methyl-l-naphthalenyl)-1H-imidazole.
These two isomers are obtained from the compound prepared in Example
1.3.>. The reaction mixture is kept at reflux temperature for 1 hour.

Preparative chromatography is carried out under the foilowing
conditions: stationary phase: silica; eluent: 95:5:0.5 (v/v/v)
mixture of dichloromethane-2-propancl-—ammonia in a 12 mole/l aqueous
solution. The 4-(1,2,3,4~-tetrahydro-6-methyl-l-naphthalenyl)-1H~
imidazole is recrystallized from ethyl acetate.

Yield: 8 %

M.Pt.: 138.8°C

Analysis for Ci4HjgN; in %:

Calculated: c 79.2 H 7.6 N 13.19

Found: 79.14 7.99 13.22
and the 4-(1,2,3,4-tetrahydro~8-methyl-l-naphthalenyl)-1H~imidazole
1s recrystallized from a mixture of ethyl acetate-diethyl ether.

M.Pt.: 162°C

Analysis for Cjy4H3gN, in %:



yl )+ 1-butanols of formula Il. This cyclization is performed according to
the follow ng procedure: 1 g of a '

4- phenyl -1- (1-tri phenyl net hyl -1 Hi m dazol -4-yl)-1-butanol prepared in
Exatpl.e 1.3 is dissolved at roomtenperature in 10 m of 99% form c acid.
The reaction mxture is heated to reflux22enperature for 1 to 12 hours

whi |l st the progress of the reaction is followed by reverse-phase HPLC

chr omat ogr aphy. Whié&aleWatednct ion 7% 2consi derethr 8 o beNoverd-1Phe formic acid
is distilled off updgrqseduced pressuge and theodi still atjizogaresidue is
taken up in a toluene-water m xture. The aqueous phase is decanted and
washed with an equal volune of tol uene. 21 The aqueous phase i s brought
to pH 9 by addiid onr-Qé-aloaEHIeOUS, 456k tiah@arO{l-sathtual dnydn oxd-dei asublie Sand

extracted with di CQI Z %nﬁtﬁgasgfggéfneghyrahaapora epd’-mgl o:yg_?ggﬁcglhgse is dried

over sodiumsul fate s e pr aSsure.
An oil i s obtai MeeseaMive hisiopexspict | abgabyedpLeprmrtiei sarrPMCrehr et by IExphyle

1.4.a 4-(1,2,3;45 et pahude e R Bl dtvke Ir 205 hal savih)- ééﬂrpwmﬁ@k@r Jh' S

conmpound i s obt ai ned fromthe conpound prepared in Exanp

reaction m xt ur BOVES -k BpRP3ZRver FW“F@ﬂ%"@P&Y Ure SPETe8 ﬁ‘b‘hr“é‘de‘Prté‘ﬁaF%thVb“‘J
chr omat ogr aphy bsnm&bmed sOaficdage phbbe: fsaliaw agxemndsa 1085 (vt 2¥) afRtyre
phase: silica; glushly MoAHIG.O STe8in2 B 0.25 (VWY Wheous sciucs

di chl or onet hane fret Nanol - anmoni a 1 n-a il e/I'l aqueous 6P Uit i%6n"“+°Fhe
4-(1, 2, 3, 4-t et r abyuted- & 10t hyith-srphehalTan\drpdidts phtalaedl ereh naI |y

obtained is rec;:y(_sgygltgilzlezqdff&m@g y.l a@&g‘g@te Yield: 79.4 %MPt.: [err]
Anal ysis for [err] in % Calculate .2 H 7.6 N

13. 2 Found: 79. 15 7. 85 13.55 1.4.b
4- ( 1, 2, 3, 4-t et r ahyaeaibrovef H)d, 41cdaphidial-erydphthdiengl Jazoliei Gizdie

M.Pt.: 151.7°C

Analysis for Cq3Hq3ClN, iﬁ %:

Calculated: c 67.1 H 5.63 N 12.04

Found: 67.0 5.7 12.59
and 4-(8-~chloro-1,2,3,4-tetrahydro~l-naphthalenyl)~1H~imidazole
M.Pt.: 182.9°C

Analysis for Cq3H13ClN, in %:

Calculated: c 67.1 H 5.63 N 12.04

Found: 67.04 5.68 12.26

l.4.d 4-(1,2,3,4-tetrahydro-6—-(l-methylethoxy)-l-naphthalenyl)-1H~-
imidazole and 4-(1,2,3,4-tetrahydro-8-(l-methylethoxy)-1-
naphthalenyl)-1H-imidazole.

These two isomers are obtained from the compound prepared in Example
1.3.d. The reaction mixture is kept at reflux temperature for ¢
hours. Preparative chromatography is carried out under the following
conditions: stationary phase: silica; eluent: 96:4:0.5 (v/v/v)
mixture of dichloromethane-ethanol-ammonia in a 12 mole/l aqueous
solution. The products obtained are recrystallized from an ethyl

acetate-diethyl ether mixture.

4~-(1,2,3,4-tetrahydro-6-(l-methylethoxy)-l-naphthalenyl)-1H-imidazole
Yield: 13 %
M.PE. : 111.9 ° C

Analysis for Cj;gHygN,0 in %:



4- (4, 2, 3, 4-t et rahydr o- 8- net hyl - 1- napht hal enyl ) - 1Hi m dazol e These two

i sorers are obtained fromthe conpound prepared in Exanple 1.3.b. The
reaction mxture is kept at reflux tenperature for 1 hour. Preparative
chremat ography is carried out under the follow ng conditions: stationary
phase: silica; eluent: 95:5:0.5 (v/v/vlpam xture of

di chl or onet hane- 2- propanol -anmonia in a 12 nole/l aqueous solution. The

4- (1, 2, 3, 4-tetrahyd¢ g-Q1 8EINY! -d- ngphdhal enyl ) 515+ |mNdazpd 83l s
recrystal lized fromethyl acetate. Yield: 8 % I\/l Pt . [errl0 Anal ysi s for

[err] in % Calcul af¥®#4: C 79.274.73 H -£8. 19 Found:
79. 14 _ 73&&94-z1 2, 3, 4-k3tBAhyans-g-Ne-methylethoxy) -1-naphthalenyl) -1H-
4-(1,2,3,4-tetr%w§g$o nethyl 1- napht hal enyl ) -1 Hi m dazole is
recrystallized f H%Axture of ethyl acetate-diethyl ether. MPt.: [err]
Anal ysis for [err] NMJPtys 133.32°Cal cul at ed: C 79.2 H 7.6

N 13.19 Found: 98 13.42 1.4.c
4-(6-chloro-1, 2, 3, 4- al??ﬁ%;ﬁfagfﬂﬁ%ﬁhthalenyl) 1H i m dazol e and
4-(8-chloro-1, 2, 3, &LalEp+afiffdr 0-4- ndphtthal en¥l ) 744 i mi Jazot®e23These two

i somers are obt ai negbuhaom t he conpowngs prepared.isn Exanplm.323.c. The
reaction mxture is kept at reflux tenperature for 12 hours. Preparative
chromat ography is carried out under the followi ng conditions: stationary
phase: silica.4eé uent(l, 908, 10t& ranydrorp, friditerlexgf l-giapthalenyl) -1H-imidazole.

acet at e-hexane- YN dheblind 1124MBLELL AGHAUScPLULE Yol lddl B dlndl % wi th

et hanol . The pro ts Obtained are recrystallized fromethyl aceta
4-(6-chl oro-1, 2,3334¢ ¢ EREFRATE S0 FAEHHIEhAT &5 F ) 2% REF YR BOBASEa A ToT [Rorr]

hours. The 4-(1,2,3,4-tetrahydro-5, 6-dimethoxy-l-naphthalenyl)-1K-
imidazole is isclated by crystallization from ethyl acetate.
Yield: 60 %
M.Pt.: 160°C
Analysis for C;gH;igN,0, in %:
Calculated:. C 69.76 H 6.97 N 10.85
Found: 70.00 7.03 10.77

1.4.f 4-~(1,2,3,4-tetrahydro-6,7-dimethoxy-l-naphthalenyl)-1H-imidazole.
This compound is obtained from the compound prepared in Example
.1.3.£f. The reaction mixture is kept at reflux temperature for 3

hours. The 4-(1,2,3,4-tetrahydro—6,7-dimethoxyfl—naphthalenyl)—1H—
imidazole is isclated by crystallization from ethyl acetate.

Yield: 73 % '

M.Pt.: 140°C

Rnalysis for Cq5HygN>0, in %:

Calculated: Cc 69.76 H 6.97 N 10.85

Found: . 69.30 7.41 10.50

l.4.g .4—(1,2,3,4-tetrahydro—6-methoxy-1-naphthalenyl)-lﬂ-imidazole and
4—(1,2,3,4-tetrahydro-8—methoxy—1—naphthalenyl)—1H-imidazole.
These two isomers are obtained from the compound prepared in Example
1.3.g. The reaction mixture is kept at reflux temperature for 3
hours. Preparative chromatography is carried out under the follcwing
conditions: stationary phase: silica; eluent: 97.5:2.5 (v/v) mixture
of dichloromethane-methanol.

The 4-~(1,2,3,4-tetrahydro~6-methoxy-l-naphthalenyl)-1H-imidazole is



Anal ysis for [err] in % Calcul ated: C ©67.1 H 563 N

12:04 "Found: : 67.0 5.7 : 12.59 and
4-(8-chloro-1, 2, 3, 4-tetrahydro-1- napht hal enyl )-1Hi m dazole MPt.: [err]
Angl ysis for [err] in % Calculated: C 67.1 H 5.63 N

12. 04 Found: 67.04 245. 68 12.26 1.4.d

4-(1, 2, 3, 4-tetrahydr o- 6- ( 1- net hyl et hoxy) - 1- napht hal enyl )-1H i m dazol e and
4- (1,2, 3, 4-t et r B¥AAPH2B-H2¢< e PRI R AGFF292 napht hal enyl ) -1 H i ni dazol e.
These two isoners areqbsaisned fromthe conpound prepared in Exanple 1.3.d.
The reaction mxture,is 589569% reflux tenperature for 6 hours. Preparative
chromat ography is CarTited®out’ dnder the follow ng conditions: stationary
phase: silica; el udmlys®8:2brOC{yH ¥laA wh ¥ Xt ure of

di chl or onet hane- et panQl 2 pdqwoNi @ | R3ags2 noke/ |; ggueoys sebui4 on. The
products obtained are recrystallized from an ethgl acet ate-di et hyl ether

M Xt ure. Found: 73.70 7.0 12.27

4- (1, 2, 3, 4-t et raty dno- H-(0 12, B ubyd b ey ) s Indtaph-Nah eshthhi byl Fiklaz@bszole
Yield: 13 % M F} : Lertr Lf\fngl Si sdf on %ertr in % 23 Cal cul at ed: C
74.96 H *% 5§ Ys N 221 0- 83 Founa: - - 74.75 8. 14
10. 85 and 4-(1, 2, 3y#leXdet #@l¥ydr o- 8- ( 1- net hyl et hoxy) - 1- napht hal enyl ) - 1H

i mdazole: MPt.: [egr]. Ahysics for [err] in % Calcul ated: C 74.96

H 7.9 N 10. 93 Found: 74.93 8.14

10. 91 Analysis for CygHigN20 in %: :
Calculated: o] 73.65 H 7.06 N 12.27
Found: 73.30 7.12 12.27

1.4.h 4-(1,2,3,4-tetrahydro-5-methoxy-l-naphthalenyl)-1H-imidazole.
This compound is obtaihed from thé coﬁpound prepared in Example
1.3.h. The reaction mixture is kept ' at reflux temperature for 2
hours. Preparative chromatography is carried out under the following
conditions: stationary phase: silica; eluent: 95:5 (v/v) mixture of
dichloromethane-~methanol. The 4-(1,2,3,4-tetrahydro-5-methoxy-1-
naphthalenyl)-1H-imidazole obtained is recrystallized from toluene.

Yield: 20 %

M.Pt.: 156°C

Analysis for Cq4qH,gN,0 in %:

Calculated: o] 73.65 H 7.086 N 12.27
Found: 73.43 7.09 12.10

1.4.i S5-methyl-4-(1,2,3,4-tetrahydro-6-methoxy-l-naphthalenyl)~1H-
imidazole and S5-methyl-4-(1,2, 3, 4~tetrahydroc-~-8-methoxy-1-
naphthalenyl)~1lH-imidazole.
These two isomers are obtained from the compound prepared in Example
1.3.i. The reaction mixture is kept at reflux temperature for 2
hours. Preparative chromatography is carried out under the following
- conditions: stationary phase: silica; eluent: 97:3 (v/v) mixture of

dichloromethane-methanol.
The 5-methyl-4-(1,2,3,4-tetrahydro-6-methoxy-li~naphthalenyl)-1H~-
imidazole is recrystallized from 2-propanol

M.Pt.: 216°C

Analysis for Cis5H;gN,0 in %:



l.4.e 4-(1,2,3,4-tetrahydro-5, 6-di net hoxy- 1- napht hal enyl ) - 1H i m dazol e.
Thi's conpound is obtained fromthe conpound prepared in Exanple 1.3.e. The

reaction mxture is kept at reflux tenperature for 3 hours.

The

4- (4, 2, 3, 4-tetrahydr o-5, 6-di met hoxy- 1- napht hal enyl ) -1H im dazole is

|sol,ated by crystallization fromethyl acgfate. Yield: 60 % MPt.:

W Py gy gaged”

Anal ysis for [err] in % Calcul ated;
Found: C?S‘.: ted: =~ C g‘.'@é

[err]
N 10. 85

4- (1, 2, 3, 4-t et r ahydwoad:, 7- di net hoxy4.Dbinapht hal &r#l ) - | H-i midazol e. This
conpound i s obt Qh&%qkf.%qmtwf-qc%})?%”ﬁ QSRR - hrlne'éﬁé‘fgﬂlen;grrﬁnherm‘? 1H-

reaction mxture Is

ept at l'ux ‘ténperature for

4-(1, 2,3, 4-t et r ARyAZ016, T8 APFRSKRBIYLZES nEPRt A AMERYTY ST HE-RIRPINLAOHE (35
i sol at ed by crystedyiezayi@anédf.omethyl acetate. Yield: 73 %MPt.: [err]

Anal ysi's for
10. 85 Found:

[err]ln% L_‘\c),ulated C 69.76 H 6.97 N

0 7.41 10.50 1. 4.9

4-(1, 2,3, 4- tetrahy@nelf&me:drm)cysml-sngpmnhakenyI) 1H i m dazol e and
4-(1, 2, 3, 4- tetrahygég?ﬁaqgghoxyé 1- ﬂ@ggt hal eﬁnyl.) 41g,l—l-l ng dazgl g, These two

isorrers are obtai ne

rom t he conpound prepared in Exanple'1.3.g. The

reaction mixture i kRt at reflux’¥-&hperature’-f8r 3 hourd:3Preparative
chromat ography is carried out under the follow ng conditions: stationary

phase: silica; eluent

e 3 e S ahle o A2 Ve e Rlodlon oL

of .di chl or orrtgltggl(élli?)gl)Irrg;[{ban(z)l4

recrystallized frodmbddppheacetate Yield: 33 %

This compound is cbtained from the compound prepared in Example
1.3.j. The reaction mixture is kept at reflux temperature for 3
hours. The 4-(5-chloro-1,2,3,4~-tetrahydro-8-methoxy-l-naphthalenyl)~
1H-imidazole is extracted from the reaction medium with chloroform
and recrystallized from this solvent.

Yield: 81 3%

M.Pt.: 204°C

Analysis for Cq4H,5ClN,C in %:

Calculated: o] 64.0 H 5.75 N 10.66

Found: 63.82 5.82 10.53

Preparation of optically active 4-(1,2,3,4~tetrahydro-1-
naphthalenyl)-1lH-imidazoles.
(+)-4-(1,2,3,4-tetrahydro-6-methoxy-l-naphthalenyl)-1lH~imidazole
and (-)-4-(1,2,3,4-tetrahydro-6-methoxy-l-naphthalenyl)-1H~
imidazole .
The racemic 4-(1,2,3,4-tetrahydro-6-methoxy—-l-naphthalenyl)-1H~
imidazole prepared in Example 1l.4.g is resolved by chromatography on
a chiral suppert (CHIRACEL OJ from the DAICEL Company: cellulose
para-methylbenzoate) with an 80:20:0.1 (v/v/v) mixture of hexane-2-
propanol-diethylamine as eluent. The (+)-4-(1,2,3,4~tetrahydro-6-
methoxy~l-naphthalenyl)~1H-imidazole is eluted first:
Yield after recrystallization from ethyl acetate: 66 %
M.Pt.: 183°C
[x1%%: +13.85° (c=1, methanol)
The (-)-4-(1,2,3,4—tetrahydro-6—methoxy—1—naphthalenyl)¥1H—imidazole

is eluted next:



MPt.: [err] Analysis for [err] in % Calculated: C 73.65 H

7.06 °~ N 12.27 Found: 73.70 7. 05 12. 27 and
the 4-(1, 2, 3, 4-t et rahydr o- 8- net hoxy- 1- napht hal enyl ) -1 H-i m dazole is
receystallized fromdiethyl ether. Yield: 46 %MPt.: [err] Analysis for
[err] in % Calcul ated: C 73.65 26 H 7.06 N 12.27 Found:

73. 30 7.12 - 12.27 1.4.h

4- (1,2, 3, 4-t et r ahy d618- HEEROSQFFYs AP hEFFArB N SHRYInPeREASRE. S2TRi s conpound
is obtained fromt mapeorrp@unel prepared in Exanple 1.3.h. The reaction

m xture is kept at btux tenperature for 2 hours. Preparative

chromat ography is cfziﬁpl ed'léu? JRckr "EHEIPH] | owi ng conditions: stationary

phase: silica; eluent: 95:5 (v/v) mxture of dichloronmethane-nethanol. The
4-(1,2,3, 4-1 gL ranndp0- 5- MeLAgXYL 1 rzﬁ:pbwaﬂ By kn hbhddTh flazke-Ahhained s

recrystalli zeg ‘?‘hom i ol uene. BYlaé‘: d° 20 ‘Iity e%_ér “ Anal ysSi spif}t?u[err] in

% Cal cul at ed: 73. 65 imidazolgs ofy feenula N “""12 ’27 Rpuid: and Rq = H,

73.43 7. 09 haloééh 30 ah 41kyl or alkoxy radical with C;-C4 and Rg =

5-met hyl -4-(1, 2, 3, 4-tetrahydr o- 6- pet hoxy- 1- napht hal enyl )-1 H i m dazol e and
5-methyl -4- (1. 2. 3. 4-t et r atly8F 2B 2HEPhERTLEL HaBhERaTRnyl ) - | H- i i dazol e.
These two i seners arepaldtacned themtkheingobpOuthdiglreapimestiylriliEinigdz0144-3. i .
The reaction m xturg,is_keph.ak g@fgogﬁulte ature for 2 hours. Preparative
chromat ography is rrle out under the follow ng conditions: stationary
phase: silica; ér&kririrhenyimethi}y1niptarzeloft-hi)chr ¥R rane- net hanol . The

5-net hyl - 4- (1, 2 781 4-detbbatly 4k GRpaRdd1Qdorki g et bréd eiryhda MelsciiBedazphesi s
recrystallized from2Rr opng)sd, Flusn &b 4

2.2 Preparation of 3-phenyl-l-(l-triphenylmethyl-lH-imidazol-4-yl)-2-
propen-l-ones of formula IX.
2.2.a 3~(2,3-dimethoxyphenyl)-1-(l-triphenylmethyl-l1H-imidazol-4-yl)-2~

' propen-l-one .
0.149 mole of 2,3-dimethoxybenzaldehyde is added over S hours at room
temperature to a solution of 0.149 mole of 1-(i-triphenylmethyl-1H-
imidazol-4-yl)-l-ethanone prepared in Example 2.1 in a mixture of 800
ml of ethancl and 186 ml of & 2N agqueous solution of sodium
hydroxide. The reaction medium is then brought to pH 7.5 by addition
of a 5N aqueous solution of hydrochloric acid. The ethancl is
distilled off and a solid is formed, which precipitates. This solid
is filtered off and washed with water before drying. The solid is
redissolved in 2 liters of boiling 2-propanocl and the insoluble salts
are filtered off. Half the 2-propanol is evaporated off and the 3-
(2,3~dimethoxyphenyl)-1-(l-triphenylmethyl-1H-imidazol-4-yl)-2-
propen—-l-one is recrystallized .

Yield :75 %

M.Pt.: 175-186°C.

Analysis for C33HygN,05 in %:

Calculated: of 79.2 H 5.60 N 5.6

Found: 78.25 5.70 5.37

2.2.b 3~(3-methoxyphenyl)-1-(l-triphenylmethyl-lH-imidazol-4~-yl)-2~-
propen-l-one.

This compound is prepared according to the method described in



Anakysis for [err] in % 25 Cal cul at ed: C 74.34 H 7.49 N
11. 56 Found: 74. 01 7.58 11. 22 and the

5-met hyl -4- (1, 2, 3, 4-tetrahydr o- 8- met hoxy- 1- napht hal enyl )-1H i m dazole is
recriystallized froma m xture of 2-propanol -di (1- nethylethyl)ether. MPt.:
[err] Analysis for [err] in % Calculated: C 74.34 H 7.49 N
11. 56 Found: 73.61 7. %9 11.36 1.4.|

4- (5-chloro-1, 2, 3, 4-tetrahydr o- 8- net hoxy- 1- napht hal enyl ) - 1H i m dazol e.

Thi s conpound i smalmbae rzed & rorctireg coopaunekcipregparzetidshydéExanple 1.3.j. The
reaction mxture is, {e ﬁg reflux tenperature for 3 hours. The
4-(5-chloro-1,2,3,4-tetra cTro-S-rrethoxy-I-naphthaI enyl)- 1Himdazole is
extracted from the Me@etlbﬁ'ﬁéﬂ"cumvmth chloroformand recrystallized from

this solvent. Yiel dp_na&%s?_/g I\,gc,Ptc3 69“6%&2 Apad.ysis for [err] in % Calcul ated:

C 64.0 Found; 63. 82
5.82 10. 53°all.°§late°13r ep'ér at%*of® of ofti éa?? y altive9s
4-(1, 2, 3, 4-tetrahydraund: napht hal ersyl. s 1H- i m dazed es. 5.99
(+)-4-(1, 2, 3,4-tetrahydro-6-net hoxy-1-napht halenyl ) -1 Him dazol e and
(-)-4-(1, 2, 3, 4-tetrahydr o- 6- net hoxy- 1- napht hal enyl )-1 H i m dazole . The
racem c 4- (1,233, 4 Y‘@tPPaﬁWO°6 -thet PrpbgoYiviapht YraPeany e thyl - 1 ¥nigddated -4~
prepared i n Exanp l],.éi-glrdpsnsge%obyeg,raylg&ronat ography on a chiral support
(CHIRACELQ]fromt eDAICELOo any: cellu

2.3.a 3-(2,3-dimethoxyphenyl)- 1-(1 trlphenylmethyl 1H-imidazol-4-y1)-1-

propanone.
0.108 mole of 3-(2,3-dimethoxyphenyl)-1~(l-triphenylmethyl~-1H-
imidazol-4~yl)-2~propen-l-one prepared in Example 2.2.a in 800 ml of
acetic acid is hydrogenated under a hydrogen pressure of 4 kg and in
the presence of 3 g of platinum oxide at 20°C. At the end of the
reaction, the catalyst is fliltered off and the acetic acid is
evaporated under reduced pressure. _
The residue is purified by chromatography (support: silica; eluent:
99:1:0.1 (v/v/v) mixture of dichloromethane-methanol-ammonia in a 12
mole/l aqueous solution). The 3~(2,3-dimethoxyphenyl)-1-(1-
triphenylmethyl-1H-imidazol-4-yl)-l-propanone is isolated first and
is used as such in the following step (Example 2.4.a), and, by’
continuing the chromatography (eluent: 95:5:0.5 (v/v/v) mixture cf
dichloromethane-methanol-ammonia in a 12 mole/l agqueous solution),
the 3-(2,3-dimethoxyphenyl)-~1-(1H-imidazol-4~yl)-l~propanone is
isolated next, which 1s also used as such in the following step

(Example 2.5.a).

2.3.b 3~(3-methoxyphenyl)-l-(l-triphenylmethyl-lH-imidazol-4-yl)~-1-
propanone.

This compound is obtained according to the procedure described in
Example 2.3.a. By chromatography, the 3-(3-methoxyphenyl)-—-1-{1-
triphenylmethyl~1H-imidazol-4-yl)-l-propanone is lsolated first and
used as such in the following step (Example 2.4.b), and by continuing
the chromatography, 3-(3-methoxyphenyl)-l1-(lH-imidazol-4-yl)-1-
propanone is isolated next, which is crystallized from ethyl acetate

before being used in the following step (Example 2.5.Db).



para- et hyl benzoate) with an 80:20:0.1 (v/v/v) m xture of hexane-2-

pr opanol - di et hyl am ne as eluent. The (+)-4-(1,2, 3, 4-tetrahydro-6-

met hoxy- | - napht hal enyl )-I Him dazole is eluted first: Yield after
recrystallization fromethyl acetate: 66 % MPt.: [err] [err] [err] [err]

met hanol ) The 28

(-)- 4(1234tetrahydro nmet hoxy- 1 hthalenyl -1Himdazole is eluted
next : 6 Yidl d a?‘feé’r“?'é’é’r“yg’f e ]za(tlfl "F‘Ff)?r]l'é‘t‘ﬁ }-3zpRnylal-REsPapes; | OF
[err] [err] met hafwdmu1iExanpl e 2. Preparation of the

4-(2,3-di hydrp-1Hinden; 15 %kelf]}{?-fm qa;o{lgsl f afzg{r;ﬁ_ ?err%gcé%ddm[‘e”] and

[err] = H hal ogen or AR oxy adlc err] = H
or an al kyl radi¥agsvgtl®- Péﬁf"r Jrode)]lof 3-PRepiactinryphenie-St@drti ng

1-(1-triphenyl WBJH)SLerlg)i'mle%ﬂalﬁli'n&da%’&:)-n]-ylﬁ)t-fiaﬂ%%ﬁoﬂ pEQ;SJBéhairME&mele
1-(1-triphenyl nethyl - 1H i m dazol - s‘i‘:ﬁ -et hanone. This conpound is
prepar ed accor difig- & PihBeHEChdY 1§8 PBetPTAC (344 FaR BALE 198, hoprz ¢ 8018,

Exanple 1.B. 4. Zn2 read%rieﬂan’eaﬁ.umllsof:hen cooled to room temperature and the

?)thgnyl 1- (:l_tr Jg ylme£ oll¢ﬁiEH1é&%szeCLpXLgted d&&f%%ecoéklngefﬁ 9 Jé%gg1” a

3- (2, 3- di met hoxygfifeniddmis- {cidt £ sherdlest98A ahdithgi teeidhe 4isyFyken up in
propen-1-one O. %%egvlﬁe%q&oas cynlzss h@xmb&m;éw@nyé@ laHSsaxq;ieddQAﬁ%s ot Qowﬁs

at roomtenperature to a solution of O. nol e of 1-(1-tri phenyl methyl -
i ni dazol - 4- yl ) - P&l fHE éﬁh‘ftédnl‘ﬁ: E%??&Fe e PEFFIR IR S& HP\‘sc*bFlaBO’??IHFd of
et hanol and 186 mitea:eal\bﬁqmu&:.solaualamsoé SO di tEn3hyithednbghpned o) -1~

reaction nedi um 1§1 azo_{o‘ygtﬂ fhgr‘gqﬁ%mne at}X addi.tion of a SN aqueous

sol ution of hydr ochforl C acl
Yield: 90 %

M.Pt.: 120-125°C

Analysis for Cy4H,4Np03 in %:

Calculated: (o] 64.6 H 6.2 N 10.76
Found: 64.04 6.21 10.33

2.4.b 3-(3-methoxyphenyl)-1-(lH-imidazol-4~yl)-1l-propanone.

Using the same procedure as in Example 2.4.a and starting with 10.28
g (0.0217 mole) of 3-(3-methoxyphenyl)-l-{l-triphenylmethyl-1H~
imidazol-4-yl)-l-propanone prepared in Example 2.3.b, 3.68 g of 3-(3-
methoxyphenyl)-1-(1H-imidazol-4-yl)-1-propanone are obtained after
crystallization from ethyl acetate.

Yield: 73 %

M.Pt.: 127-129°C

Analysis for C13H14N202 in %:

Calculated: c 67.82 H 6.08 N 12.17
Found: 67.18 €.10 11.70
2.5 Preparation of the 4-(lH~inden-3-yl)-1H-imidazoles of

formula III.
2.5.a 4-(6,7-dimethoxy~1H~-inden-3-yl)-1lH-imidazole.
S5 g (0.0206 mole) of 3-(2,3-dimethcxyphenyl)-1-(lH~imidazol-4~y1l)-1-
propanone prepared in Example 2.4.a (and/or in Example 2.3.a) are
stirred at room temperature for 16 hours in 100 ml of a 50:50 (v/v)
mixture of 85 % phosphoric acid and 95 % sulphuric acid. The reaction

medium is then poured onto ice, the mixture is brought to pH 7.5 by



distilled off and a solid is forned, which precipitates. This solid is
filtered off and washed with water before drying. The solid is redissolved
in 2 liters of boiling 2-propanol and the insoluble salts are filtered off.
Hal f t.he 2-propanol is evaporated off and the 3- (2, 3-di met hoxyphenyl) -1-
(1-triphenyl met hyl - 1H-i m dazol - 4-yl) -2p9propen-1-one is recrystallized
Yield :75 %MPt.: [err] Analysis for [err] in % Cal cul.ated: C 79.2
H 5.60 N adﬁi@itﬁoldlﬂdan aqueous solutidB.o2bsodium hydro®idd) ccoled to a 5. 37
2.2.b 3-(3-net ox l) Ryl m daz - .
pr open- 1- one. T% & %undtllg bre gﬁédgaggér%'e I_%ur?h% %é??ro%‘ éae%tcerd’l &t
I n 27 Exanpl edlzhzoepnstmrter n’ghef rseh\resﬂ'-ntai h@ig@@ﬁzal thohythe oy¥galig pigBsedmnd
gﬂgta [ﬁrr] SAgaérQégl;?]sajfd% {£kbladed h/98 ci-?a&r:a%a&eﬁy (s&tlo&]rnghase siﬂca,

u
Preparation of tH¥eBEpREnyI V(v (“T"‘F‘r“fepHénﬁiﬁﬁ%‘f‘ﬁﬂm]‘ﬁfﬁem‘%ﬁ‘f{}?l’4 23 9 oz -
yl)-1- propanonesrsofl-&ﬁcrelﬂfub:@—)m thddnas-y3) ~(H2imidazole are obtained.
3-di met hoxyphenyl) g? gi { henylnethyl-lH—inidazol-4-y|)-1- pr opanone.
0. 108 nole of 3-(2, &lne]hoxyphenyl)-l-(l-triphenylnethyl-
i m dazol - 4-yl) - 2- prioy®sn: 13150%e- prepared in Exanple 2.2.a in 800 ml of acetic
acid is hydrogenated under a hydrogen pressure of 4 kg and in the presence
of 3 g of platinumoxide at [err]. At the end of the reaction, the catalyst

is filtered GfF BndtiensdOry T Esendrn3-¥h) apBratea%ider reduced pressure.

Using the same method as in Example 2.5.a and starting with 12.93 g
{0.0562 mole) of 3-(3-methoxyphenyl)-1-(lH-imidazol-4-yl)-l-propancne
prepared in Example 2.4.b (and/or in Example 2.3.b), 3.76 g of 4- (6~
methoxy-1lH-inden-3-yl)-1H-imidazole are obtained afterx
crystallization from acetonitrile .

Yield :31.5 % '

M.Pt.: 170°C

Analysis for C;3Hi,N,0 in %:

Calculated: c 73.56 H S5.70 N 13.20
Found: 73.30 5.70 13.23

2.6 .Hydrogenation of the 4-(lH~inden-3-yl)-1lH-imidazoles of formula
III.

2.6.a 4-(2,3~dihydro-4,5-dimethoxy-lH-inden-1-yl)-1H-imidazole.

2.3 g (0.0095 mole) of 4-(6, 7-dimethoxy-1lH-inden-3-yl)-1H-imidazole
prepared in Example 2.5.a in 200 ml of methanol are hydrogenated
under a hydrogen pressure of 2 kg at 40°C, in the presence of
palladium on carbon (Pd 10 %). At the end of the reaction, the
catalyst is filtered off and the methanol distilled. The residue is
crystallized from ethyl acetate and 4-(2, 3-dihydro-4,5-dimethoxy-~1H-
inden-1-yl)-1H-imidazole is obtained.

M.Pt.: 156~158°C

Analysis for C,4H,gN50, in %:

Calculated: c 68.83 H 6.60 N 11.47

Found: 68.94 ' 6.63 11.34

2.6.b 4-(2,3-dihydro~S5S-methoxy-1H-inden~1-yl)-1lH-imidazole.
This compound is prepared-according to the method described in

Example 2.6.a starting with 4-(6-methoxy-lH-inden-3-yl)-lH-imidazole



The.residue is purified by chromatography (support: silica; eluent:
99:41:0.1 (v/v/v) mxture of dichloronethane-nethanol-amonia in a 12 nol e/l
agueous sol ution). The 3-(2,3-di net hoxyphenyl)-1-(1-

tri,phenyl met hyl - 1H-i mi dazol -4-yl ) - 1-pr og{'ﬁnone is isolated first and is used
as such in the follow ng step (Exanple 2.°4.a), and, by continuing the
chromat.ography (eluent: 95:5:0.5 (v/v/v) mxture of

di chl or onet hane-ﬁfag,glggwlinagmpia 2.8.8 12 nol e/l aqueous solution), the 3-
(2, 3-di net hoxyphenyl )-1- (1H 1 m dazol -4-yl)-1-propanone is isol ated next,
which is also used 9§8utt#n*the foll owing step (Exanple 2.5.a). 2.3.Db

3- (3- net hoxyphenyl )m.kt( 1-tao-péezayl et hyl - 1H-i m dazol -4-yl )-1- propanone.
This conmpound is o i di,n 0 e procedure described in Exanple
2.3.a. By chromat og&rn%é'ﬂgg ?&g%#ﬁg‘ﬁg h%)l}yphenyl )-1-(1-

tri phenyl nmet hyl - 1H-%a%cdbatd: 4- W ) - 12 pipanohe Fs34 sol 8t ed ¥-%8st and used as

such in the foll owpgnstep (Exanpl ez 4.Db), and. sy contini gg the

chromat ogr aphy, 3-(3-net hoxyphenyl)-1-(1H i m dazol -4-yl)-1- propanone is

i sol.ated next, which is crystallized fromethyl acetate before being used
in the fol | owmxafpist ep ( Excepeberatibniyt the &, 2, #-tetrdhiyapasat liin@baidie-

1- (1Hi mi dazol - 4-yl) - 3- phepyl - 1- e r . 2. 4.a . .
3 (2 3 0i ot hoxyphenyl) 1P EREEa00SBe 8 el B8 Busbarots Suboimicaar
mol e) of 3-(2, 3-di met hoxypirghyti-ioqdepols of formula I (n = 1 or 2; Ry, Rz, Rj

tri phenyl et hyl - 1H i m dazq{puésy|r) -i-dalr;om(ggegm@paglq‘gliﬂtﬁxa{qaﬁ_ 2.3.a are
heated in 100 mM of formc acid for half an hour r]. Theé reaction

( at Jer
medi umis then &86FRFFB VBNt IeRPERAEEHr 2 RAAI1HEt P ARTRPFIRI REASTYRRT ch
has precipitated dfird ag (LoD fepecsaliydrber-edpbtialehpr)Fls-atiddzéle disdd bl ed

oL S b e G kPSR LRy S ACCEHR, HRSE LAMIED MR
preci[ﬂ tat e whi cBdtead hayingdl to 4 carbon atoms, is heated for half an hour in 20
: ml of azeotropic hydrobromic acid at the boiling point. The

hydrobromic acid is then distilled off under reduced pressure and the
residue is taken up in water and brought to pH 10 by the addition of
an aquecus solution of sodium hydroxide. The water is distilled off
under reduced pressure and the residue is extracted with 2-propanol
at the boiling point. The insoluble salts are filtered off and the
solvent is partially evaporated until crystals appear. If these
compounds can not be isclated in this way, the corresponding
hydrochloride is formed according to the following procedure: gaseous
hydrochloric acid is dissolved in 2-propanol and the crude compound
previously formed is added to this solution. The precipitate which
has formed is filtered off and is purified by recrystallization if

necessary.

3.a (+)-5,6,7,8-tetrahydro-5-(1H~imidazol-4-yl)-2-naphthalenol.
Starting from 1.5 g of (+)-4-(1,2,3,4-tetrahydro-6-methoxy-1-
naphthalenyl)-1H~imidazole prepared in Example 1.5, 0.7 g of
(+)-5,6,7,8~tetrahydro-5-({1H~imidazol-4-yl) -2-naphthalencl axre
obtained.

M.Pt.: 243-246°C.

(2]3%: + 5.11° (c=1; methanol)

Analysis for Cj3Hj4N50 - 'in %:

Calculated: C 72.87 H 6.58 N 13.07 N
Found: 72.23 6.80 12.64



is iltered off and dried and 8.35 g of 3-(2,3-di net hoxyphenyl)-1-

(1H:i mrdazol -4-yl)-1-propanone are obtained. Yield: 90 %MPt.: [err]

Anal ysis for [err] in % Calcul at ed: C 64.6 H 6.2 N
10. #6. Found: _ 64. 04 6. 21 10.33 2.4.b

3- (3- nmet hoxyphenyl ) -1- (1Hi m dazol - 4-yl) 1’L propanone. Using the sane
procedure as in Exanple 2.4.a and startihg with 10.28 g (0.0217 nole) of
3- ( 3- net hoxyphenyl ) -1- (1-4 i pi d - b QLo A- W) -4 one
prepared in Egégrpl e é.’ 3.}'b6f' 73?%3954%;:%-4( éﬁ'#lﬂl%g@lzq Yﬂ% kap]ht%?m'

met hoxyphenyl ) - | SEaFringi 8ol -4 9y P - (1) ptofahohret ~ArE DY A 1Fote Haxyrl-
crystal lization hhgRRibby1 )26t 8azoYkGhbpafed UnMekimpre [R5 ] 0 ANl y8i G Lor

H 0 . .
6715 ¢ O iR -rec iy ol pmcasghtipdt pebirapgel ese hiatnea.
4- (1H i nden-3-yl) - | .pm daastas of fornula I11. 2.5 . a

4- (6, 7-di met hoxy-| Hi nden-3-yd )-1Him . 5 g (0.0206 nole) of

3-(2, 3-di net hcxyphen[ﬁ]?-'l-?liy—k |)(?n dazo eq%%]? 1- pr-opanone prepared in
Exanpl e 2.4.a (and/or in Exanple 2.3.a) are stirred at roomtenperature for
16 hours in 180N @f sa7,20t56abhydre)-5aT -t Lao185-i PHSREPIHG eREdsG1aNd 95
% sul phuric acid. The reaction nediumis then poured onto Ice, the m xture
is brought to pH 7. 3YBF°PloB¥e,qiti on of an aqueous sol ution of sodium
hydr oxi de cool edstart@ngenger atugeo D4~ 2SS 3t hraretkenydro-a ddihethakytr e i S
then extracted w i nopethane T olyent, isngyanonateq Lgom t.he
organi ¢ phase aﬁ%g%eaﬁgﬁa ugi?ﬁs tré’zjit gﬁegy ccﬁromat ggra%h)‘/l %'stétlgo%]é#y
phaSEK sili ca; 5,6,7,8-tetrahydro-5-(1lH~imidazol-4~yl)-2,3~napthalenediol

hydrochloride are obtained .
M.Pt.: 238-242°C
Rnalysis for Cj3Hq4N505.HCl in %:

Calculated: C 58.54 H S.67 N 10.50
Found: 57.21 5.73 10.17

3.4 5,6,7,8-tetrahydro-5-(1H-imidazol-4~-yl) -1, 2-napthalenediol
hydrochloride.

Starting frcm 10.18 g of 4-(1,2,3,4-tetrahydro-5, 6~dimethoxy-1-
naphthalenyl)-1H-imnidazole prepared in Example 1.4.e.; 6.93 ¢ 9£
5,6,7,8~tetrahydro~5~(lH~-imidazol-4-yl)-1,2-napthalenediol
hydrochloride are dbtained, after recrystallization from a mixture of
2-propanocl~di(l-methylethyl)ether.

Yield: 66 %

M.Pt.: 245~250°C

Analysis for C;3Hy4Np0,.HCL in %:

Calculated: o 58.53 H 5.63 N 10.50 Cl™ 13.32
Feound: 58.47 5.66 10.53 12.856

3.e 5,6,7,8~tetrahydro-5~(1lH-imidazol-4-~yl)~l-napthalenol
hydrochloride.

Starting from 1.66 g of 4-(1,2,3,4-tetrahydro~5-methoxy-1-
naphthalenyl)~1H-imidazole prepared in Example 1.4.h., 1.28 g of
5,6,7,8-tetrahydro-5-(lH-imidazol-4-yl) -l-napthalenal hydrochloride
are obtained, after recrystallizaﬁion from a mixture of 2-propanol-
di(l-methylethyl)ether.

Yield: 85 %



eluent: 95:5 (v/v) mxture of dichloronethane-nethanol). 2.3 g of 4-

(6, 7-di net hoxy- 1Hi nden-3-yl )-1H i m dazol e are obtained. Yield: 41 %MPt.:
[err]. 2.5.b 4-(6-methoxy-lIHinden-3-yl)-IHimdazole. Using the sane
methaod as in Exanple 2.5.a and starting with 12.93 g (0.0562 nol e) of

3-(3- net hoxyphenyl ) - 1- (1H-i m dazol -4-yl) -1 - propanone prepared i n Exanpl e
2.4.b (and/or in Exanple 2.3.b), 3.76 g38f 4-(6-

met hoxy- 1H i nden- 3- yI)-II—I-lmdazoIe are obtained after crystallization from
acetonitrile Yiel ¥-287% 819529RM .. [err] Analysis for [err] in %

cal cul at ed: C ﬁé“uﬁﬁs for C N QMl in N 13. 20 Found:
73.50 5.

enation_of_ 1he
4- (1H i nden- 3-yl) CF%?‘ilﬁf'a%‘zol Es o$ fzarrml & I{%QZ 6% 12017
4- (2, 3-di hydr o- 4, Feditd¥ret hoxy- 1H- i smde@a- 1- yl ) - 18407 m dazol 89-32 3 g (0. 0095
nol e) of 4-(6, 7-di met hoxy- 1H i nden-3-yl )-1Hi m dazol e prepared i n Exanpl e
2.5.a in 200 m of nethanol are hydrogenated under a hydrogen pressure of 2
kg at [err]3-%n tBe3phéyerrd-oiHpatdartilofnidh -Erperr(Pd° 8% . At the end
of the reaction, hLherdaiabist is fil ter ed off and the nethanol distilled.
The residue is crystallized from eth acet
4- (2 3- di hydr 0S¥ 5486 nEofo%yt fl—f—’fl‘lnd 'f"i}’fcf"l'ﬁ %i’é\%tzhcﬁr% Tt aitngt. -
MPt.: [err] Ansdiyaikszdler pferarkdiin ¥xargadkc2itated®.5 g@L 263:BBydro-1- (Hi~
6. 60 N 11.47. F 11. 34
2.6.b 4-(2, 3- dlnﬁldcfr 3959 lf hlon m??iel ﬁdgﬁu%yrfydmﬁﬁorﬁ%aggfeObt'?'#llesd conpound
is prepared accor(’irlﬂigﬂt63the rret hod described in Exanple 2.6.a starting
with 4-(6-nmet hoxyyl Fti.ndes=23syd ) -1 Hi m dazol e

A.nalysis for chH12N2°2'HCl in %:

Calculated: c 57.04 H 5.19 N 11.09
Found: 56.96 4.84 10.93
3.9 2,3-dihydro-1- (lH-imidazol-4-yl)-1H-indene-5-o0l hydrochloride.

Starting from 2 ¢ of 4-(2,3-dihydro-S5-methoxy-1lH-inden-1-yl)-1H-
imidazole prepared in Example 2.6.b, 0.36 g of 2,3-dihydro-1-(1H-
imidazol-4-yl)-1lHE-indene-5-0l hydrochloride are obtained. .

M.Pt.: 170°C

Analysis for C5H7,N,0.HCL in %:

Calculated: o 60.88 H 5.53 N 11.83 Cl™ 14.98

Found: 60.99 5.60 11.55 14.46



30 prepared in Exanple 2.5.b. Yield :81.2 %MPt.: [err] Analysis for [err]
in % QCalcul ated: C 72.89 H 6.54 N 13.08 Found:
73.14 6. 58 12. 68 Exanple 3. — Preparation of the

5,6,°7,8-tetrahydro-5-(1H i m dazol - 4- yl)-napht.

2, 3-di hydro-1- (1H i m dazol - 4-yl )- 1Hi ridenol s aﬂ'mﬂ“ﬁbmﬂ“ﬂm l"rl or 2,
[err] and/or R4 = OH, and [err] = Hor alkyl with [err] The8e tonpounds are
prepared acceediiygm O the follow ng procedure: 1 g of a

4- (1, 2, 3, 4-tetrahydro-| - napht hal enyl )-|1 Hi mi dazole or of a 4-

(2, 3-di hydr o2tH | %d"éi‘f‘f’i“?ﬂ Feteetei FRe GAPYR/iAGSHITIPE T SHRE AP kEky

radi cal having 1 u9(14zcaxbmacaatr@asq—Jj-aaﬂsmbeehjmplma.hnﬂ.dmmOMd isnbafltm:ed)f
azeotropi ¢ hydrobr h e d is
then distilled off [Jgrige?%ryg uceﬂél %crleess lggég 32?3%9 % gm?aﬂ% i lV?
wat er and brought itonegE H@Erpyt tand Tafditd mxmr%ntmﬂfeéug’fséhﬂtﬂosmuxﬁf sodi um
hydr oxi de. The water is distilled_off under reduced pressure and the
residue is extracted with 2-prop&ndfHat the boiling point. The insol uble
salts are filtered off and tge ent is partially evaporated until
crystals appear. |f these cojfpoufds d&n not be isolated in this way, the
correspondi ng hydrochl orff2 ar med accordi ng tq the foll ow ng procedure:
gaseous hydrochloric acid ssdf¥en, i n 2- propan6 and the crude conpound
previously formed is ---o s sol ution. The precipitate which has
formed is filtered off afd il purified by recrystallization if necessary.
3.a (+) -5, 6,7,8-tetrahydro-5-(1Hi m dazol -4-yl)-2-napht hal enol .
Starting from1l.5 g of (+)-4-(1, 2,3, 4-tetrahydro-6-net hoxy-I -

napht hal enyl ) - 1H «wedazol e prepared in Exanple 1.5, 0.7 g of

(+)-5,6,7,8-tet rahydrno;S- (OJEHE'I m dazol - 4-yl ) - 2- napht hal enol are obt ai ned.

Ry, Ry, R3 and Ry, which may be the same or different, each
represent a hydrogen or halogen atom, a hydroxyl group, or

~an alkyl or alkoxry radical, and

Rg represents a hydrogen. atom or an alkyl radical,

with the proviso that Rq, Ry, Rz, Ry and Rg cannot
simultaneously be hydrogen when n is equal to 2,

the alkyl and alkoxy radicals having 1 to 4 carbon atoms,

or a non-toxic pharmaceutically acceptable acid addition sal;-

thereof.

2. A compound as claimed in claim 1, namely (+)-4-(1,2,3,4-tetrahydro-
6-methoxy-~l-naphthalenyl)-1H~imidazole or a non-~toxic

pharmaceutically acceptable acid addition salt thereof.

3. "A compound as claimed in claim 1, namely 4-(1,2,3,4-tetrahydro-5-
methyl-l-naphthalenyl)-1H-imidazole or a non-toxic pharmaceutically

acceptable acid addition salt thereof.

4. A compound as claimed in claim 1, namely 4-(2,3-dihydro-5-methoxy-
l1H-inden-1-yl)-1H-imidazole or a non-toxic pharmaceutically

acceptable acid addition salt thereof.

5. A compound as claimed in c¢laim 1, namely (+)-5,6,7,8-tetrahydro-5-
(1H-imidazol-4-yl)-2-naphthalencl or a non-toxic pharmaceutically

acceptable acid addition salt thereof.



MPt.: [err] [err] + [err] [ nethanol) Analysis for [err] in %

Cal-cul-at ed: C 72.87 H 6.58 N 13.07 Found:

72.23 6. 80 12. 64 31 3.b '
(-).*5,-6,7,8-tetrahydro-5-(1H i m dazol - 45yl )-2-naphthal enol. Starting from
1.5 g of (-)-4-(1, 2,3, 4-tetrahydro-6-nethoxy-1- naphthal enyl)-1H i m dazol e
prepared in Exanple 1.5, 0.6 g of (-

5,6, 7,8- tetraéﬁydrqxio.(‘aéirnméi%agime% yA )a_almphm@a@nmuaées Qbmﬁ%qdré\dﬂ
[err] [err] (c 1; methanol) 3. 5,6,7, 8-tetrahydro-5-

(1 i m dazol - 4-yl )m3t2°‘EﬂﬂabiHﬁF‘élﬂﬁé’dﬂbT”h&'m%ﬁ%ﬁ‘dé nagrEPRicng from 1.5 g
of 4-(1, 2,3, 4-t et rppayfiau®idaidiynddeaprabik- aciaphtdnialionydat lthdrigbeazol e

pr epar ed in Exanple 1.4.f, 0.63 g of 5, 6,7, 8-tetrahydro-5-

(1H i m dazol -4-yl) -2, 3-napthal enedi ol hydrochloride are obtained MPt.:
[err] Anal ysi7s forh kerpdundnasd/fcl&miesiuimtcddin 1,Cnaned8. 54,7, 8-tetehhydyo69- (1H-N

10. 50 Found: f'r_:lu_idazo —§7¥12)1'-1-naphthalen§1 70?1- non- toxljcopl]:;rnécgut[lca§é£’ 7,

8-tetrahydro-5- azo %2 2- napt haI enedi ol “ hydrochl ori
“Starting from 10 PEcgPEAPls- qotdpa l&’-?‘étsraéﬁya‘teée‘ﬁf 6- di met hoxy- 1-
napht hal enyl )-1H i m dazol e prepared in Exanple 1.4.e., 6.93 g of 5, 6, 7,

8tetrahydr05 (I H.imdazol nathale edj ydr.o re
obt ai ned, aft®er rdefYRA |zsatc|l%lr§'}e r%)%cgam Flt’ E 4 L 2V gg"'ralil §5

2- pr opanol di (I- nmtehyiﬂe-tﬂﬁyhn)lmhhéqmylwJéi-dmlwoqfs Mer.nonﬁew-"]c pharmaceutically
acceptable acid addition salt thereof.

9. A compound as claimed in claim 1, namely 2,3-dihydro-1-(1H-
imidazol-4-yl)-1H-indene-5-0l1l or a non-toxic pharmaceutically

acceptable acid addition salt thereof.

10. A compound as claimed in claim 1, namely 4-(1,2,3,4-tetrahydro-8-
methoxy-l-naphthalenyl)-1H-imidazole or a non-toxic

pharmaceutically acceptable acid addition salt thereotf.

11. A compound as claimed in claim 1, namely 4-(1,2,3,4~tetrahydre-6,7-~
dimethoxy—l—naphthalenyl)—1H-imidézole or a non-toxic

pharmaceutically acceptable acid addition salt thereof.

12. A compound as claimed in claim 1, namely 5,6,7,8-tetrahydro-5~(1H-
imidazol-4~yl)-2,3-naphthalenediol or a non-toxic pharmaceutically

acceptable acid addition salt thereof.

13. A process for the preparation of a 4-(1,2,3,4-tetrahydro-1-
naphthalenyl)-1H-imidazole having the formula I given in claim 1,
in which n = 2 and Ry, Ry, Rz and R4 each represent a hydrogen or
halogen atcm, an alkyl or alkoxy radical, the alkyl and alkoxy
radicals having 1 to 4 carbon atoms, which comprises cyclizing a 4-
phenyl-1-(l-triphenylmethyl-l1H-imidazol-4-yl)-1-butanocl of the

formula

'________,/“ )

NN



Anal.ysis for [err] in % Calcul ated: C 58.53 H 5.63 N
10.50 - [err] 13.32 Found: 58. 47 5. 66

10. 53 12.86 3. e _ '

5,6,%, 8-tetrahydro-5-(1Hi mi dazol - 4-yl) - 1- napt hal enol hydrochl ori de.
Starting from1.66 g of 4-(1,2,3,4-tetrE§ydro-5-nethoxy-l-

napht hal enyl ) - 1H- i m dazol e prepared in anple 1.4.h., 1.28 g of
5,6,7,8-tetrahydro-5-(1Hi m dazol - 4-yl)-1-napt hal enol hydrochl oride are
obt ai ned, after recrystallization froma m xture of 2-propanol -

di (1-methylethyl)ether. Yield: 85R¥ 32 MPt.: [err] Analysis for [err]
in % Calcul ated: C 62.27g N 11.17 Found:

60. 36 6. 07 107

: 5

2, 3-di hydro-1-(1H i m dazol - 4-yl AL 5-djol hydrochloride. Starting
fromO0.4 g of 4-(2,3-di hydro-8;5-¥i nethoxy~ | ARmrCUCYHY) 5 1H-i mi q%ol e
prepared in Exanple 2.6.a, 0.5 g ff 2, 3-di hydrg=¥- (1H )

i m dazol -4-yl) -1 Hindene-4, 5-di ol hydrochloride are obtained. Yield :83 %
MPt.: [err] Analysis for [err] in % Calculated: C 57.04 H

5.19 N 11.09 Found: 56. 96 4 10.93 3.9

.84
2, 3-di hydr o- 1- ( 1H VrE=§a2 4Ryl Ral 319 RdSH¥estRA MRyAc R dRevesead Risng
from2 g of 4-(2, 3réliRR¥enes 3- IRirbexy atbh idtden-d1xyl ) rabitkal KadBmOhetpraepares
in Exanple 2.6.b, 0.36 g of 2,3-di hydro-1-(1H
i m dazol - 4-yl ) - | H H¥ne-5- ol hydrochl ori de are obtained. MPt.: 1700C

14. A process for the preparation of a substituted 4-(2,3-dihydro-1H-
inden-1-yl)-1H~-imidazole having the formula I given in claim 1 in
which n = 1 and Ry, Ry, R3 and Ry each represent a hydrogen or
halogen atom, an alkyl or alkoxy radical, the alkyl and alkoxy
radicals having 1 to 4 carbon atoms, which comprises the catalytic
hydrogenation by molecular hydrogen of a 4-(lH-inden-3-yl)-1H-

imidazole ¢f the formula

(III)

wherein R,, Ry, R3-and R, have the meanings given above and Rg
represents a hydrogen atom or an alkyl radical having 1 to 4 carbon

atoms.

15. A process for the preparation of a substituted lH-imidazole having
the formula I given in claim 1 in which at least one of Ry, Ry, Ry
and R, represents a hydroxyl group, which comprises the selective
dealkylation of one or several alkoxy radicals having 1 to 4 carbon

atoms in a substituted lH-imidazcle of the formula

L]




Analysis for [err] in % Calcul ated: C 60.88 H 5.53 N

11.83 - [err] 14.98 Found: 60.99 . "
11. 55 14.46 WE CLAIM 1. A conpound sel ect ed n*@%ﬁ{f“@@jﬁ?ﬂ*
conststing of substituted 36

4-(1,2,3,4-tetrahydro-1-napht hal enyl ) - 1H-i m dazol e and substi tut ed

4-(2, 3-di hydro-1 Hinden-1-yl)-1Him dazole, the optically active isoners

t hereof and racem c m xtures thereof, of the//f\cNHmIa [err] wherein n =1 or
2, [err]and [err] which may be the*sane, pr erent, each represent a
hydr ogen or hal ogen atom a hydro %j grulp aI kyI or al koxy radi cal,
and R5 represents a hydrogen at om™rz _gn radi’cal , with the provi so
that [err] -and fnrr'l cannaot _sj mul t aneg be&@;d y ogen when s equal to

2, the al kyl radl cal s hav 0 carbon atons, or a non-toxic
phar maceutica cedci d adidisti pn salt thereof. 2. A compound as
clained in.cl (+)-4-(1,2, R4-tetrahydro-

6- met hoxy-1-n H i mi dazol e or' a non-toxic pharmaceutical |y
acceptabl e acid addition salt thereof. 3. A conpound as claimed in claim
1, nanely 4-(1, 2, 3,4-tetrahydro-5- rrethyl 1-napht hal enyl ) -1 H-i m dazol e or a
non-toxi c phar macemﬁeé’ai’-?y“ Fct 5t AR BoirdRazrd®t B AT9sRl 4 *EREFSEHF . 2 pydroger
clzarmognd ?s |C|) al1 WHEdoﬂ magJ:??unnh&om,nam&hyyﬂn(rZaﬁmdyhyaneaﬁ ek heky: and lalkcxy_ |
i nden-1 -y i m dazo hon-t oxi c ar nac accepta o
addition salt there’bafd cals : %av J'A"‘ % dnPodng rggncmal ned |n a m £F p ? , Hi
(+)-5,6, 7, 8-tetrahyatcoRS, Helihy iam abkosl - ZrdiF3l znﬂaiﬁﬂwh‘a#renshe meaalmlqlvvxii@
pharmaceutical ly

claim 1.

1s6. A method for achieving an anti-ischemic effect in a patient in need
thereof, which comprises administering tc said patient an effective

amount of a substituted 1lH-imidazole as claimed in claim 1.

17. A method for achieving an anti-hypertensive effect in a patient in
need thereof, which comprises administering to said patient an
effective amount of a substituted lH-imidazole as claimed in claim

1.

18. A method for achieving simultaneously an anti-ischemic effect and
an anti-hypertensive effect in a patient in need thereof, which
conprises administering to said patient an effective amount of a

substituted 1lH-~imidazole as claimed in claim 1.

19. B method of producing presynaptic o,—agonist actdivity in a patient
in need thereof, which comprises administering to said patient an
effective amount of a substituted l1lH-imidazole as claimed in claim

1 to produce said activity.

20. A method of productiné postsynaptic &;-antagonist activity in a
patient in need thereof, which comprises administering to said
patient an effective amount of a substituted 1lH-imidazole as

claimed in claim 1 to produce said activity.

21. A method of producing simultaneously presynaptic ojy-~agonist and

A




accgptabl e acid addition salt -thereof. 34 6. A conpoupnd._as clained. in

claiim 1, namely 4-(1,2, 3, 4-tetrahydro-5- THISSHEETHASBEEN
met hoxy- | - napht hal enyl )-I H-im dazole or a non-toxic pharmacguti qtdal.gc
acceptabl e acid addition salt thereof. 7. A conpound as

1, nanely 5,6,7,8-tetrahydro-5-(lH imdazol-4-yl)-1-naphthal enol or a
non-toxi c phar rraceutl cal ly acceptable ac?d addition salt thereof. 8. A
conpound as clained in claim1, nanely 4-(1, 2,3, 4-tetrahydro-6-

met hyl - | - napht hal enyl )-1H i m dazole or a non-toxi c pharmaceutically

acceptabl e aci d addicsteyrapgiit djfrentagbnis: actiyityohpunatiancclainted therepdi m

1, nanely 2, 3-di hydpQed- éoLJaLnsJy da.mliséem), wslamslemlénplanoaécem RS
phar maceut i cal | y acceptable acid addition Salt thereof. 10. onpound as

claimed in claim1 °fnané‘f‘%ft&t‘(“fd21*8‘iﬂ‘i?aezt°llah§/ﬁr’:&aﬂ“ec’ th claim 1'% “priduce said
met hoxy- 1- napht hal eye¢byiehtd i m dazol e or a non-toxi c pharmaceutically

acceptable acid addition salt thereof. 11. A conpound as clainmed in claim
1, nanely 4-(1.2,3,4-tetrahydro-6, 7- di met hoxy-1-napht hal enyl)-1H i m dazol e
or a non-toxi &- ‘pharmebemaceaticplacuppttiiicn ewirdiathl ©i Bhersakttichdliecftieddve

A conpound as cl ai igduhd 44 @l mblumsaglm-@mﬁdm&etg a0 9-hdkh 1 ana a
i m dazol -4-yl) -2, 3-napht hal enedi ol or a non-toxic @ armaceutical ly

acceptabl e aci d ad®PEFBIFREFEal N etwsoPtable solid gF &9 F UM °ﬁr%i)‘§|i§f| on
of a 4-(1, 2, 3, 4-t etunabythm- 1- napht hal enyl ) - 1H-i:m dazol e having the fornmul a
| given in claiml. in which n = 2 and [err] and [err] each represent a

hydr ogen or hal ogen atom an alkyl: or al koxy t he al kyl and al koxy

onenyt -1 1 £ oA Ao z“yf° bt o ul o
( ; i




35 [grr] wherein [err] and [err] have the neaning given above and R5
represents a hydrogen atomor an al kyl radical having 1 to 4 carbon atons.
14. * A process for the preparation of a substituted 4-(2,3-dihydro-1H

i nden- 1-yl)-1Him dazol e having the formula | given in claiml in which n =

1 and [err] and [err] each represent gadfgsFiogen or hal ogen atom an al kyl
or al koxy radical, the al kyl and al kox-y—ra'd]fcal s having 1 to 4 carbon

atons, which conprises the catalytic. h by nol ecul ar hydr ogen of
a 4-(1H—i nden-3-yl)-1H ini dazo#'é’ Gft'{’fy?g ﬁgsﬂ’ﬁ %FO[ €%r] wherein [err] and
[err] have the neanings given above and R5 represents a hydrogen atom or an

al kyl radi cal §igdkD@ickat 9-A,824 QQBet.aztagg&ro-lf’napht'g‘l&{ﬁ@eﬁ-ﬁ-ifn@éaztoli@s and 4-
preparation of a _substituted 1Him dazol e awlregt he formul a_l glven in
p

claim1 in whi@3atthEsstiishRder irer rfiamdpse r'é’?éﬁt%p"écﬁjyd'ts R$tS §PBup,

whi ch conpri sesetbherssehec tiiveutaal tndiat sarnspfmemedortosevpakirg kbay and

radi cal s havi NG kol Quch CALASD: ALAU%d:0a B SHOSI Ut ko ELARO S, O phe

formul a 36 [err er el [err and represent a
hydrogen or hadedgest degmylaan al kyL or al koxy radical, the al kyL and al koxy
radi cals having 1 to 4 carbon atons, at |east gne of [err] and [err] being
an al koxy radical and [err] having the neani @Nﬂen in claiml1. anount of
a substituted 1E-indazole as clainmed in cj;{ai m

R,

RS
(T)
(CH,),

Ry

R,

wherein

=1 or 2,

Ry, Ry, Rz and R4 = hydrogen, halogen, hydroxyl, C;-C4 alkyl or
C1-Cy4 alkoxy,

Rg = hydrogen of C;-C4q alkyl - _

‘with the proviso that Ry, Ry, R3, R4 and Rg, cannot

simultaneously be hydrogen when n is equal to 2.

These new compounds exhibit anti-ischemic and anti-hypertensive

activities.



17.-. A’met hod fg ! - Eﬁ t|-hyperten5|ve effect in a patient in
need 't her eof , i i xdii ni stering to'said patient an effective
anmount of a subdtftute idq¥ dadole as clained in claiml1l. 18. A nethod
for achieving si anti-i sggien c ef f Bubstitdteasheet - 18/10/96
anti- hypertensi v 14578 _patl ent in need thereof, which conprises

adm ni stering tol g DOy of fecti ve unt of a substituted
1E-i m dazol e as &F rmclaiml. 19 AH ' [

[err]-aganist activity in a patient ingnee
adm nistering to said patient an ﬁfeC||be
LH i m dazole as clained in claim ge said activigﬁr 20 A

met hod of producting postsypaptlc -ant(@gon| st activity in a [atient
in need thereof, which conprises & NEB ng to said patience an
effective anount of a substituted 1++|n1dazole as claimed in claimL to
produce said activity. 37 16. A ph&rnaceutlcal conposition conprising a
therapeutically effective amount of a substituted I Him dazol-es as cl ai ned
in claiml and a pharmaceutically acceptable solid or liquid diluent or
carrier therefor 17unezdi:f£@PoUBd zas:;d:laaimd J R*@ngadod s, Cki’dﬁierﬂt lZnyazagen

substantial ly as hegei nbg%s\(/:mr bed, o A a?!@: Upa%,_cgj_ CL %( ‘?&l’“’i@

substantially as dedtrt refer fnce G an
A process as cl ai netrdgakhpaie bfcoct &Fﬁ%‘mls:%; %ubsatsamqeapr-w as HereRte

described. 20. A pific@S$ pasag hilidlRéky BaiiRyl Qi@ ©f nedidgNEheldeabing given 1n
substantially as de ci#b gd with reference to any Exanple thereof. 21. -A
phar maceuti cal conpoSition as claimed in claim16, substantially as herein.

descri bed. .
ﬂ64;—-A—aa:hcd—:es—aeh&cv&ag—e&-ta&é-%sehea&e—e 8 Ln—a—patien r—meacy

thezeaf, which comprises acministering te said paclent an etffective

Anourky of a substituted

amount cf a substituted lE-imidazole as claimed in claim 1.

L7. A mechad faor achieving an anti-hypertensive effect in a facient in
need therscf, which comprises acdministering tc said patient an
effective amcunt of a substituted lH-imidazole as €laimed in claim
L. '

1s. A methecd for achieving simul:aneousiy an »n:L—LschemLc effect and
" an anti-hypertensive effact in a pacii-c in need therecsf, which
cemprises administerning to said paplient an effective amount ef a.
substituted lk-imidazcle as clajfued in claim L.

19. A meched of peeducing pregimaptic «,-agoniss activity in a patient
' in need chezecf, which Comprisas adminis:e:iﬁq ts said patient an
effactive amcunt cg5/a subscicu:ed li-imidazele as claimed in claim

1L co prsduce said activicy.

20; A mechod gf preduycting postsynapcic ay-antagenist activity in a
gatieng in need :ﬁé:eoc, Wwhich cemprises administerzing te said
sacyéac an effactive amount af a subscicuted LH-~imidazole as

aimed in claim 1 te graduce said activity,

R YRR O
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- g - o . ! e
amount of a substituted lH-imidazole as .lmn claim 1 and a.

bol
pharmaceutically aggen saolid or liquid diluent ar carxier

16.  Apharmaceutical composition comprising a therapeutically effective amount

of a substituted 1H-imidazoles as claimed in claim 1 and a pharmaceutically -

acceptable solid or liquid diluent or carrier therefor.,

17. A compound as claimed in any of claims 1-12, substantiélly as herein

described. _

18. A compound' as claimed in claim 1, substantially as described with

referehce to any one of the Examples.

PR

19. A process as claimed in any one of claims 13-15, substantially as herein
described. ‘

20. A process as claimed in any one of claims 13-15, substantially a§

described with reference to any Example thereof.

21. A pharmaceutical composition as claimed in claim 16, substantially as

herein described.
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