The pre‘sent invention relates to new substltut ed

1- (I Hi mi dazol - 4-yl ) al kyl - benzani‘des, and their non-toxic phar maceut i- cal |y
acceptable acid addition salts, as well as to processes for their _
preparafion‘and to.their therapeutic use. It also relates to phar maceut i cal o
conposi ti ons contai ning these new conpounds. European Patent No. 24,829
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2- hydr.oxyatond; ( 1ih imostazaf- ﬂiqldompddnds}, bﬂmemardﬁziﬂmlﬂng is 2- .
additionally substituted by an alkyl radical having 1 to 7

' carbon-atoms, a phenyl group or a substituted or unsubstituted
benzyl radicai. These compounds possess-antithrombotic,
antihypertensive, antimicrobial and antlfungal propertles.
European Patent No. 72,615- also describes similar
4-benzyl-1H-1m1dazoles but ‘in which the benzyl group,is
substituted in the alpha position by an alkyl radical. The
'benzyl group containsdin the phenyl ring various substituents
selected'from'hydrogen and halogen atoms, methyl, ethyl, '
hydroxy and methoxy radicals and the méthylenedioXy bridge'
between two adjacent carbon atoms. The pharmacological
eXperiments described in' this latter patent demonstrate that
the compounds have antihypertensive, antithrombotic and-

" diuretic propertles.

European Patent appllcatlon No 269.599, in the name of
the applicant, describes substituted 1H-imidazoles, the most
representatlve of which are 2~hydroxy-3- [1—(1H—1m1dazol-4—yl)-
alkyl]-benzenemethanols :



These X¥H-im dazol es have.cardi ac, cerebral and tissular anti- .ischaemc .
properties. Conti nui ng research work in this field, the applicant has now .
synt hesi zed new subst i tuted 1H i m dazol@s which not only have excel | ent
cardi act cerebral and tissular anti-ischaenic properties, but also

a2-adrenergic receptor agoni st properties. These new corrpounds can. -
t her ef or érltﬁgsejsléa-mxﬂa#oless atlawe)rcqmam,ememlamd tdasudar @nti-

di sorderslgém as | n general Anong these disorders, angina
pectoris is th n| cal f an acu ocar di al chaem whi ch
is the result (SH %"Wt‘%ﬁ t%# P.le ﬁ"%rrand

and the awesymstipgsizdy rdve smrsnwwtaﬂ rmﬁ-ha:tndsrzom ehiichhaloth@nlzan
o, Loy SRYCLFafe Ehald NAGUKA Jolf Yiddihy TN a0

these conmpounds are especially ise |na pect oris’
-and of " nymeﬂ'hi%nfmmmkﬁv wél-redmnergsshaseneptpropgpmss prcpagtees-

compounds at - tigede el AlomHElad! da i dbdiafid n sfteapialden!  on and

treat nent _of functional and neurol ogi cal disorders ar|5|n from

cer ebr ovaR%| the REFERAtIOD anth \traatent o shsandersdn #¥on)
Wi t hout hiwéelvSemPadi i tgétgaﬁeexiat | Aforif GiRidd &B.sdrdeats]i tanyina/eydmls

experi ment al obs vat i ons suc urenment.s pl.ac rrent of -
tritium IJa%e e%} %]neex%refseeflﬁlbl ﬁl% r?eCBUte él}ch&fcﬁlﬁa ‘ﬁ" rat i ons -
of a-adr emaan cm eldueptms;lhmf Eh anomeodiangyi calbasdbgrere hertiveeeon tuheaol ated
' or gans ’Ejﬁ&: %F%}'P%Q%ﬁ ‘ﬁ"tdé'glg' :
[err]-adre eqﬁc rece ﬂl%%ﬁs%]a&zﬁ:% r‘e}{y S tlvti&)sl I'S i nhi d by
a~yehi nbi fErGilakion ) owkich clrkadanarican kaad i dveMeh seyeRe Qases (i ed
anong t hetq ai %&c@ﬂﬂlﬂmfafc%‘ﬁﬁ or morﬁtﬁitss re'E{Bb&fJ RIS tdRpArRIs] SO

R T A K

.in the phaf mymtangiml nnﬁhatcsﬂdions@hmr&ﬂt;a,—ﬂstﬂamm(pmamdm\cﬁ

benef ¢! s d K" ARL A U Se 0l ird ORI ta o Vel 40 54 dlaprters

giving rise resul ting an I'NCrease I n

2at echol e FevaRtion A Aer AtERRI ot cBunsHE ol cansk neurologlcal

disorders arising from cerebrovascular accidents of any origin
(thrombosis and infarction), without however exhibiting
sedative properties. | | _

._In'addition,_various experimental observations such as
‘measurements of the displacement of tritium-labelled clonidine . .
([3H]clonidine), carried out with preparations of a—a&rehérgic
receptors, and pharmacological eXperiments on isolated organs,
lead to the conclu81on that the new compounds possess a strong
az-adrenerglc receptor agonist activity. This activity is .'
inhibited by a—yohlmblne_whlch allows the compounds of the
invention to be classified among the a,—-adrenergic receptor
agonists. These properties are also demonstrated by the
correction of the plasmatic or urinary catecholamine level
increase which is due to certain pathological situations
reproduced in the pharmacologlcal models.

Consequently, the new compounds have beneficial
therapeutic effects in the treatment of pathological disorders
giving rise to, or resulting from, an abnormal increase in the
catecholamine levels, such as pheochromocytoma, cardiac
congestion, impaired regulation of the vascular reactivity
(Raynaud's disease, migraine or spasm of the coronary .



congestion,. inpaired regul ation of the vascular reactivity (Raynaud's

di sease, m graine or spasmof the.coronary arteries), asthma and other
atopi c disorders, glaucomn, nasal congest3en, heéadache, tension, stress,
anxi ety tand dther psychiatric disorders such as mani as, depressions and
menory inpairnments (H J. MOTULSKY and P. A I NSEL, . N. Eng. J. Med. 307, (1982)
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. Some beneficial effects of the compounds of the
invention, linked with these a,—adrenoceptor agonlst
~ properties, may also be expected in the treatment of disorders
in the metabolism of lipids and glucosides (M.C.HOUSTON et
al., Clin.Res.35, (1987, No.l1l), 173a).

In addition, it has been found that these compounds -
possess a not insignificant diuretic, anti-inflammatory and
hypoten51ve activity.

' The new compounds accordlng to the present invention are
substltuted 1-(1H-imidazol- 4-yl)alkyl-benzamldes having the
general formula '
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Re Ra

1n which :
R, and R,, whlch may be the same or different, each
represents a hydrogen atom or an’ alkyl radlcal,_
R; represents a hydrogen atom, an alkyl or a hydroxyalky;

radical, an eminohor hydroxyl group,
'Ri represents a hydrogen atom or an alkyl radical, or .



-4+ R3 and R4 taken together.with the nitrogen.'atomto-.v\hich they are -
attached, represent a heterocyclic radical selected fromthe group
consi sti-ng of the pyrrolidino, piperidi ra-and norpholino radicals, and R5 -

d ‘R6.whi ch d tep CREH t hyd t
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acceptable acid addition salts. Wen t al ns. an asymTetrl c
carbon atom the cordRFRIsANg opiReriding and alampholing radigahsr apd
racem c m xturezoenunntshﬁhiennmaf baetné SanerofNaDNEfer®hRt, d&€he various
forms also fall within the scope t he Qgﬁent |q¥ept|oq_ Preferred o
conpounds accor di ng YPtHREPr qrrﬂ%eﬁ{ group, an
2- hydr oxy-3-[ (| H-| ma;iblqol dh:)d])kcaztywwa]dzlmiz,am de and its hydrochloride; - -
2- hydr oxy-3-[ 1-, t e a C e, - .
%ﬁeehéyqﬂ%b; tshy R ”ﬂeidﬁ dﬂ{.fﬁ&ﬁ de; -

2- hydroxy-3-] (I, azo ) et en2am :
hydrochl ori de; hyd @%m@ﬁm‘mxy 3-[ (I Hi mi dazol - 4-yl ) net hyI ] - benzam de and

i ts hydrochl Orléjﬂ the ZalMer ek Jlkoxy radicals having 1 - 4 carbon
(I Him dazol - gﬁgnethyl] 6- met hyl benzam de and its hydrochl oride; -
[

2- hydr oxy- 5- B34 dazol - 4-yl ) met hyl ] - benzani de; -
2- hydr oxy-&s [wdll i as delveni r daontrostily | ghdmratsutdireedli lge acceptable acJ.d

(+)-2-hydrg, rts_{é] A-ddtEd m dazol - 4-yl )ethyl]-benzanide and its
hydrochlorl e, e present invention also includes the non-toxic .
N When the molecule contains an asymmetric carbon atom, the

compounds of formula I may be_elther in the form of a racemic
-mixture or inithe'form of one or other enantiomer. 'TheSe .
various forms also fall w1th1n the scope of the present’
invention.

Preferred compounds according to the present invention

are :
- -hydroxy—3 [(1H-1m1dazol 4-yl)methyl]-benzam1de and its
__hydrochlorlde, :
= 2-hydroxy-3- [1—(1H-1m1dazol 4—yl)ethyl]—benzam1de and its
" hydrochloride; :
- 2-hydroxy-3-[ (1H-imidazol- 4—yl)methyl]-N—methylbenzamlde
o - and its hydrochloride; -

- 2,6-dihydroxy-3- [(1H—1m1dazol-4-yl)methyl]-benzamlde and
its hydrochloride; : : ,
.- -hydroxy—3 [(1H-1m1dazol—4-y1)methyl] 6-methylbenzam1de '
~ and its hydrochlorlde,
- =  2-hydroxy-5- [(1H-1m1dazol-4-y1)methyl]-benzamlde,
- -hydroxy-3-[(1H-1m1dazol-4-yl)methyl]-benzohydrazide;
- (+)-2-hydroxy-3- [1-(1H-1m1dazol-4-yl)ethyl]-benzamlde and
| 1ts hydrochlorlde, : :
The present invention also includes the non-toxic
'pharmaceutlcally acceptable acid addition salts of the
1-(1H-;m1dazol 4-yl)alkyl-benzamides of formula I. Examples
of-pharmaceutically.acceptable acids that may be mentioned
include inorganic acids such as hydrochloric écid, hydrobromic
acid, sulphuric acid, nitric acid and phosphoric acid etc, and



pharnaceutlcally accept abl e aC|d addi ti-on salts of t'he
1- (1H-i m dazol - 4-yl)al-kyl - benzani des of fornula I. Exanpl es of : _
pharnaceutlcally accept abl e ‘aci.ds ‘that #Asy be. nenti oned i ncl ude |norgan|c :
acids stGch a8 hydrochloric acid, hydrobron1c aci d, -sul phuri c -aci d, n|tr|c -
aci d and phosphoric  acid etc, and ~organic aC|ds such. as acetic acid, -
citric acP@gaPéFtaFFéSaCEHChbéﬁzépétaélGCldaIPéyrie agifld sawtawiei c acid
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1- (1Hi ni dazol ¥ g ﬁygﬁﬁﬁFaﬁéﬂz&aﬁéH FmtﬁézPérﬁuyi)PéFYﬁ‘Pﬁ #APL eFePF] have

t hebrreani foTmgilae I ahnvbeapdeﬁaréapbgsant;enanaal pyrbcesadi wnhchawonglﬁtso 4 4 :
car bon at ] Ltr u I an :
R4 have tﬁgsﬁggkﬁﬁgg %bven ggo h?glgégéglongigggg %ré#ﬁzag %??%d g%t

under nor #¥QrmMydé@ssure or under.a hi gher pressure in an_autoclave either in
an al coholic solvent such as, for exanple, nethanol or ethanol, or in a

| arge excess of the nltroqpn a@pound used as starting reagent, at a

t enperature between anbi ent t.-aanneemdreﬂuxtmmmaune and if
‘necessary inthe preseRe@Coff sdUitimrne . te—a arcahal yst. According to,
“a particular enbodinent, dir preparatloﬁ 0/’the subs &gted

1- (1Hi m dazol - 4- yI)aIkyI pehzagi des of formula I, iMm which [er ? ach
represent-s a hydrogen atom an aI?yI or an al koxy radical ‘having 1 to 4
carbon atons, at least one of the synbols [err] being other than a hydrogen
atom .a 1-(1FLinidazol-4-yl)alkyl-benzoic aci d of the formula - -6-

in whlch R;» R,, R; and R, have the meanlngs given above and R,
-represents an alkyl radical hav1ng 1 to 4 ~carbon atoms, w1th a
nltrogen compound of the formula

Ra
7
e . (III)
Re '

in which R. and R, have the meanings given above.

This reaction is generally carried out under normal
pressure or under a higher pressure in an autoclave, e 1ther in
an.aicoholic solvent such as, for example, methanol or
ethanbl T or 1n a large excess of the nitrogen compound used
as starting reagent, at a temperature ‘between ambient
temperature and reflux temperature, and if necessary 1n the .
presence of ‘sodium methoxide as a catalyst. .

According to a partlcular embodiment, dlrected to the
preparation of the_suhstltuted 1-(1H-imidazol-4-yl)alkyl-

- benzamides of formula I, in which R, and Ry each represents a.
hydrogen atom, an alkyl or an alkoxy radical having 1 to 4 |
carbon atoms, at least one of the symbols R; and R; being other
than a hydrogen atom, a 1-(lH-imidazol-4-yl)alkyl-benzoic acid
of the formula o



'Rs [err] in mhrch [err] each represents a hydrogen atonror an aIkyI radi cal -
having 1 to 4 carbon atons and [err] have the neanings- gi ven above, is
reacted with a nitrogen conpound of the-germula Rs [err] in which R3 and R4 .
~have the meani ngs given above. In order to’ carry out this reaction, the
starting acid of formula IV is previously activated, in a known nanner, by .

nmeans of a conventi onal reagentRsuch as, for exanple an al kyl hal of or nat e,

_preferably ethyl chloroformate.
a tenperature of about f%?r& )
- dichl oronet hane or acet ggitri nd in thgfpresencero

such as, for exanple, triethyidNagkne. According to yet~gwother enbodi nent,
“the substrtuted 1- (1Hi mi daz&e- 4- ®») al kyl - benzani des . ofg formula | in mhrch
[err] R3 and R4 are hydrogen atons, [err[ .represents a hydroxyl group and
[err] represents a hydrogen atomor an al kyl radical having 1 to 4 carbon

-at ons, red %ﬁp | :
- 2- hydroxy gat@?i%f azlg"l %}éqq Qj‘%ﬁg Si:benzg‘?fc'?%qgnrmafq;o r(r}fflrlag1 [aelrky]l
-7- i n whrafifa }laeaea ieﬁpeéeﬁesbenhyara@geﬁndt Bgand & Haw@ thedi cal
having 1 meafifgkbgivehoabovehi $shydnet¥ai #ith SCACERbh¥nCabRpEEnQUEEW th
-an about gﬁ@bgé vo?une aqueous sul phuric acid solution, at a tenperature of
~from 60[ e IP8r8rr], for several hours. As an alternatrve this
hydr ol ysi s can be carrred'out i n anhydrous net hyl al cohol containing a’
trace of water, through which a stream of hydrogen chloride i-s passed. The
tewmmaua|mdMe\Mnd1|sfowmd| EiUJrsnm i solated o
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~

Thi s reactﬂalon is generally carried out at
vent su

chNgs, for exanpl e, :
f \yn auxi | K&VY base

w )

in which R, and R, have the meanings given above.
In order to carry out this reaction, the starting acid of
- formula IV is previously activated, in a known manner, by
means of a conventional reagent such as, for example, an alkyl
haloformate, preferably ethyl chloroformate. This reaction is -
*generally carried out at a temperature of about 0°C, in an
inert: solvent such as, for example, dlchloromethane or
acetonltrlle, ‘and in the. presence of an aux111ary base such
as, for example, trlethylamlne.; : '
o According to yet another embodlment, the substltuted
'1-(1H-1m1dazol-4-yl)alkyl—benzamldes of formula I in which Ry,
- R; and R, are hydrogen atoms, R; represents a hydroxyl group .
and R, represents . a hydrogen atom or an alkyl tadicai-having
1 to 4 carbon atoms, can also be prepared by hydrolysis in an
acid medium of a 2-hydroxy-3—[1—(1H—1m1dazol 4-yl)alkyli-
- benzonltrlle of formula

S -\ .
& : g | ll‘u/ |




and is immediately converted to the am de by heating. The non-toxic,
pharmaceutically acceptable acid addition salts can be prepared fromthe "
1- (1Hi m dazol -'4-yl) al kyI benzam des ofF7~ornul a | "by known net hods. The
conpounds of ‘formula | 'in which R2 is an alkyl radical and which as a .
result are in the formof a racenmic mixture, can be separated into their
opti cal erfhiibkeh RbpndoRycRBFBrEEPTRSGRES, achydtogey atomtonran alkyl

crystal | i zsddida0hdvindgi BHETLUSBTH |éq;c§,§gts obt ai ned by addition of an
optically acti Cld 0 the racenc ture, eéi/ chromatography of the
racem c ni xtur\éﬁb]r‘? qL¥sig, g ge 1¥s caf]?}”rl th &n @beuwdn which |
a bovi ne sHrbplvninme (Rfifgouss subphhaiid mcgrcnfgoadlﬂirona,na&: @ Yﬁopl’ OLG{R or -
B- cycl ode Netola)t _Qm;t Ver, u essi ve es throug e
chiral ch?%maéhogr ap yrucf(;lgfurm ?r‘goy cssg:mstl ey é)rngceé' §p§y§‘t°gl |srfpr ove the
separation of t&k aéhaﬂtﬁeﬁmtsweuha:le@rlmd@msm can be carried out in

1- (1H-imi cmq}dfbug 1 tmmnesoq{téﬁﬁ Ry & ldrddy waih %%:@ﬁg%ne or

ot her of t foI I OWI n : (a) _usingcaonventi on
1-(1H-imi g% iragen, Ghd axridey dify passed. ﬂ'hﬁhl ch [err] have

t he neani ngstegnms&m\dmdaa:eesgﬁrdﬁ ligd Mﬂ@f?rﬁ'sﬁ.&'ﬁohsgho:tg%s@é'l?ge@r \rN]n eln n
Corr] repriihie undftatast dbeitod T Reaanlds & deredogn o
[err]al kyl r adl‘lmﬂ nen-t g, aihmyaqeathmuya avgeipitabilep apridc edditdonal SO -
beeﬁiﬁﬁ Lﬁ%%“‘ﬁ%?*i’r?% yff??;'ﬁé'%ﬂ%?&'te TR L L

| a viPengamides of famula fé VI1, to give an al kyl
2 (2 chl or o- 2- mwemtdpvm;)déo@fzcwmﬂfa fxorlwml\é&ﬂ R, ﬁscaﬁdanﬂyioraafcal
equation [aem{ ]th.cI} as a result are in \tlhe> form of a racem:Lc mix ure,)
can be separated into their optical enantiomers by o
conventional methods, either by fractional crystalli-zation of
the diastereoisomeric salts obtained by addition of an
optieally active acid to the racemic mixture, or by '
chromatography of the racemic mlxture on a chiral support such
as, for example, a silica on which a bovine serum albumln
(BSA) is covalently grafted or an a-glycoprotein or ' _
B—cyclodextrln conta:LnJ.ng phase. Several successive passages ,
through the chiral chromatography column may sometimes be
necessary to improve the separatien of the enantiomers.

‘The starting alkyl 1-(1H-imidazol-4—yl)alkyl-benzbates of
formula II may be prepared by one or other of the :Eollow:l.ng
methods : . ,

(a) using conventional methods, a 1-(1_H-imidazol-4—yl)alkyl-'
' ‘benzoic acid of formula IV, in which R,, R,, R, and 'R‘; '
have the meanlngs given above, is esterified with an

“alcohol of formula R,0H, in which R, represents an alkyl
- . radical haVJ.ng 1 to 4 carbon atoms;

(b) - when R, represents a C,—C -alkoxy radJ.cal and R, a
' hydrogen atom, a C,=C,~alkyl radical or a C,-C,~alkoxy
‘radical, a 'multi-step process can also be used which

. comprises | | i |



-(2)- heating the al kyl 2-(2-chloro-2-propenyl oxy)- benzoat e of. formil a VI

at a tenperature of about 260[err] which leads via a aisen transformation - R

to the aI kyl 3-(2-chloro-2-propenyl) -2-Jdgudroxy-benzoate of fornula |IX;
according to'the: equation [err] (3) -alkylating the alkyl
3-(2-chtoro-2-propenyl)- 2-hydroxy-benzoate of formula-tX with an [err]
hal i de acclkXi ngaaqj:xnge joyuette cpreﬁuance d¥ .a base, in acetone under

'[f—‘”! (11X ] reflux, a sun-[ %tlbtuted 41)%41( 'd' kar%# Ne ai:é<yl -. |

3-(2 chloroz%]%“hé ).-2- enzoat €
m chl or oper ben Q%QﬁlﬂﬂﬁnﬂopeﬁelDétﬁaqmukﬁlHIiﬁ(ﬁo
.several hours, qmvﬁﬂah'HlHYltj“%Zuﬁﬁﬂdfﬁlz-préteﬂyﬂaﬂy%Qﬁenzoate of '
(X))’ (5) reacgé y est Of for | a™Xl,” in°"the presence of a base.
and at ‘a tenperatu re%f ut® ré’rlrrﬂ SAHAtdORe acetate, which | eads. -
to the alkyl 1-(1H i m dazol -4- yI)aI kyl - benzoate of fornula Il, according to
the equation-[err] In these fornulae, [err] each represents a Wydrogen atom
or an. alkyl radical oving 1 to 4 carbon atons,[err] haS'the0ﬁ2§n+ggcgkyen

an al kyl radical having 1 to 4 carbon afons
atky!l €k adi cal

above, R7 represent
preferably th&vmt- pr e} hyl Raadi cal , ¢l err] crepresentr@ af
having 1 to. 4 carbon>gtons and Hal'Ns g n atom prefg

or . brom ne atom-R%c fn [err] rerS?rﬂesent a hydrosy| grdup-andg R6 a

hydrogen atom -a [err] a kyI radical or a Cl - ¢4 al koxy radi cal
| | v - ovIn) - (vnx)
.\\/' - . .(2) heating the alkyl 2~ (2—chloro-2-propenyloxy)-

benzoate of formula VIII at a temperature of about

_ 260°C, th.ch leads Vla a ClaJ.sen transformatlon to
the alkyl 3-( 2-chloro—2-propenyl ) -2-hydroxy-benzoate
- of formula IX, according to the equat:.on '

\/ CH
. R200C

- R,00C _ '-'. _ N O
_ ll L heating > N

CHz

s Ra Re Ra -
vy R (IX)
| (3) alkylating the alkyl 3- (2-c’hloro—2—pro'penyl')—'
- o : —hydroxy-benzoate of formula IX WJ.th an Rg hallde

accordlng to the equatlon

) ORe Ra

.  CH
| - R,00C ' /\l/ =
+ Hal-Re == T

| Re Ry
B (IX) S ' : - (X.)
(4) .ox.1d.1.z.1.ng the alkyl 3—( 2-chloro-2-propenyl)-2-.
(Rg-o_xy)-benzoate of formula X with
' m—chloroperbenzm.c acid (mCPBA) in ch'loroform at

reflux temperature for several hours, accordlng to
the equation

sy a chlorine . -



“acvariation of met hod (b) above is fol |l owed : in this variation only steps.. :.

(1) (2) (4) and (5) of nethod (b) are carried out, the alkylation with an
[err] halide in step (3) being onmitted. =9Fhus the corrpound of formula I'X
which is obt'ained fromstep (2) is subjected.directly to oxi dat i on by the
m chl or oper benzoi ¢ acid. These sane esters can al so be.prepared froman:
al kyl  2- oxo- cycl ohexaoks carboxyl ate and a 4-(1-chl oroal kyl Ref :

according to the multjsteply rocesscﬁescrrbed in -10- Eu op

application no 99 of the apgpegagt Rsooe

"hereinafter). f‘aS%"s benépate of formul a §<II is ribactpd wWith a 1H _
i m dazol e- 4- met-hano ormula X111, according to the dquat™og [err] (XII)

(X)) . Rs [err] Inﬁtthee f Benul ae, [err] have the neanifgs gi ven above, R7

represents an al kyl radical having 1 --4 carbon atons and Rg represents a

hydr ogen atomor a hal(c)@en atom such as ‘a brom ne at om(Xmi s Frr edel -Crafts
“reaction i's ge aI I HHte %éﬁéir Qﬁqrfbﬁﬁ d %ich centrated
_sulphurrc acrdr@r po ypho gorrcéJ 3 I'n an orgar'.lch acrd' asforrTic-
acid or in a m xtur®PXSenge %rae%ﬁf ei’é!dd§t o teFppEadiuneo @fs

tenperature between 60 GNa ik [fyrilankidihe) A%t JOMMiIRY 1¥atay To and t | n T

a single conpound. - eed xture of. the ILti.on- | SONErs 1-
H i m dazol - 4-yl )al P&q‘iﬁel it A - 4[‘%’1%("‘ A il ﬁaf %ﬁ{'&ﬂla[
] -benzoate is sonetiligs azintcaidiasly fuoomhdnermlatﬂmrtv\o I sorers can be

separated and purified by chromat ography Experr ence shows however ; that
the chronmat ographic _ - L

~ ORa ' Ra : - o ok
L :f\\o _4?§n
i N
cl "~ NHa
(XI) ] o (II) with Ry = R-8 = C,;-C,-alkoxy

R, = H, C C4-alky1
or C C4-alkoxy

. In these formulae, Ry and Ry each represents a
'hydrogen atom or an alkyl radical hav1ng 1 to 4
carbon atoms, R, has the meaning given above, R,
represents an alkyl radical having 1 to 4 carbon
_ atoms, preferably the methyl or ethyl radical, Rg
\wﬁ\/- -.represents an alkyl.radiCal having 1 to 4 carbon
atoms and Hal is a halogen atom, preferably a
' .chlorlne or bromine atom.
(c) When R5 represents a hydroxyl group and Ry a hydrogen
atom, a C; = C, alkyl radical or a C; - C, alkoxy radlcal
‘'a variation of method (b) above is followed : in this
. variation only steps (1) (2) (4) and (5)'of method (bj
are carried out, the alkylation with an R; halide in step
(3) being omitted. Thus the compound of formula IX which
-is obtained from step (2) is subJected dlrectly to
.ox1datlon by the m-chloroperbenzoic acid. '
. These same esters can also be prepared from an alkyl
' 2-oxo~-cyclohexane-carboxylate and a 4-(l-chloroalkyl)-1H-
imidazole.éecording to the multistep process described in



~ separation is sonetines nore easily carried out with acids than with
esters. Thi's is why, - if necessary, the mxture of the isoneri¢ esters

-.obtalned is first subjected to hydrolysiie= which results in a mxture of
the cor’respondi ng i soneric acids which are then separated- by’

“chromat ography. These acids are subsequent re- esterified so as to
provi de the deBnrepean:patent application mﬂ%§ﬁ+mﬁﬁhena#mglname of the

.% {((tkln1da20$ ﬁif%&ﬁtk séefﬁﬂéﬂﬁi@f4thﬁShé%%%?éEibr jerr] feprefents a
al ogen a IS en atomi I M pated durin mentary -
- hydr ogeno @g]sig aigg @%@Y%é° %ﬂ% dﬁ%ﬂ%ﬂ§¥d$ %% 1. (e)
‘When [err] repimt@anzola-tryndeﬂgmoht@mfdﬁmlmyHIDI(yla@mm:dn.mdtcR&me _
- hydr ogen aton18% %9 kyI radi cal having 1 to 4 carbon atons,. .a nmultistep-
proocess.can als € used, which includes : (1) Reacting, in the presence
of . sodi um et hoxi de, a 4-(.1-chl oroal kyl)-1Hi mdazol e formula XIV with
~two equi val ents of an. alkyl (preferably ethyl) 4-hydrqg -3-oxo-butanoate of-
formul a XV, the hydroxy] ° gi ve an al kyl
© 4- hydr oxy- 2- [ 1- (R¥90CH -'}prnula.XVI,
according to the equ. Bir] (XIV) o ,
(XV1) (2) RedUC|ng a1 -ketoester of formula XVI into Xhe o
bet a- hydr oxyest er of *f or nul a° XVl wth sodlun1borohydr|de dcording to the

ol - 4-yI') al kyl ] - 3- oxo- but Soat S\t

equation [err] o H (XVT)
[err] S12- (3) Slnultaﬁﬁﬁﬁhly deprotectlng and cyc- I|Z|ﬁ§15§)neans
. ‘Rs _ :
S R
. R#00C X —
T Rl w __u S)
‘. . [ 2 H

(II) halogenated if necessary at R9
In these formulae, 'Ry, R, Rg and R, have the meanlngs _
~ given above, R;- represents an alkyl radical hav1ng 1 -4
:_carbon atoms and R, represents a hydrogen.atom or a '
‘halogen- atom such as a bromine ‘atom.. :
This Friedel-Crafts reaction is- generally carried out in
"an inorganic acid such'as'concentrated sulphuric acid or
polyphosphorlc acid, or in an organic acid such as formic
acid or in a mixture of the aforesald acids, for several
hours at a temperature'betweenlzo and 100°C. _
This process does not always result. in ahsingle oompound;
.Indeed, a mixture of the position isomers alkyl
3-[1-(1H-imidazol-4~-yl)alkyl]-benzoate and '
5-[1-(1H~-imidazol-4~yl)alkyl]-benzoate is sometimes
obtained from which the two isomers can be separated and
"purlfled by chromatography . '
-Experlence shows, however, that the chromatographlc
separatlon is sometimes more easily carried out with -
-acids than with esters. This is why, if necessary, the
mixture of the isomeric esters obtained is first
subjected to hydrolysis, which results in a mixture of



; of known nethods t he- beta hydroxyester of formula XVII to give a

- 4- hydroxy 3-[1- (1FL|n1dazoI ‘4-yl)- al'kyl]-dihydro-2(3H)-furanone of fornula o
XVIII; according to the equation [err] =@xw 1) ~ _ .
(XVIII) (4)  Therrmal dehydration of the 4-hydroxy-3- [1 (IF+ - -
i m dazol -4-yl)al kyl]-di hydro-2(3H)-furanone of fornula XVIII by heatlng at
a hi gh tenperatheecgnueapqndlnGdyaemep¢eseQL@stwhg¢heaue3tpgn(§eparate

i ni dazol -4-yl )Bikﬁh}oﬁéﬁbﬁréﬂﬁﬁnon@hééefQ&ﬂaéaai‘é&u%é QaehEgy! pet he

equation [err] % % Thi dehydraflon
- can al so be caf FEHlG de§°h%§tFﬂgPFﬂVédﬁ|Bhebﬂ?ﬁ%ﬁﬁdlﬁ%F r8oP¥ent such as,
for exanpl e, ‘efbyhaba piycol. (5) Subjecting to a cycloaddition reaction

‘the 3-[1-(1H | ¢ h
e e i RER eV RAR L € R  dRERPE-0),) LORPY] Sodhoakb” o1

- 1- (1 Hi i dazol thug| 9hthynedenzpa@mseﬁmm ahallqgatcaﬁajn,ng‘—hls tltaaiCE!IﬁJat i on
. Th af h
CLenl Lere) TTheolt soetlhshateachiPing el bbbl Shefithey 5y ﬂ%‘@“ﬁ”&é )

+ 2-(5H) -fur anong& BPffEPrrHJLXeXF?@l§°E6ﬂ§B?F€HngnF@“PﬂBn€§r‘P@s 'amu 3 II- '

2-tri met hyeyi Iwhenykyrﬁpﬁ@h@ﬂeé -a Wfdfoddie diﬁﬁ&,tl naofh
adduct(an oxaRBRoH St &t %zo‘;‘%r%m %m %vm“f'%‘”é’
hydroxybenzoateanbohoahuha,Ia hylheatepgprucesaceanralsd hgdusedlowhmchr'
-hydrobron1c acigcig&egeveral n1nutes '
_\\/' (1) Reacting, in the presence of sodium ethoxlde, a

' ' 4-(1-chloroalkyl) 1H-imidazole of formula X1V Wlth

" two equlvalents of an alkyl (preferably ethyl)

' 4—hydroxy-3-oxo-butanoate of formula XV, the
hydroxyl function of which is protected, to glve an
alkyl 4-hydroxy-2-[1-(1H-1m1dazol-4-yl)alkyl]-3-oxo—
butanoate of- formula XvVI, accordlng to the equatlon '

Ra . o ' _-o

! N + _ erj. 0 L -[ W
%\[ X > R;;O C¢ ) 'R;;O E, ~— /
o N . ~ N
| o H o ORao on;o g
N~ S (XIV) - N 44 | (XVI)

: ' (2) Reducing the beta-ketoester of formula XVI into the
beta-hydroxyester of formula XVII with sodlum
borohydrlde according - to the equatlon

. 0 . )
| ("\ o ‘N, . Ra
T o l — \'\ N . (\ | B N
- Raa0 C’o t / —_‘_B_H_; 1 o - | \\
. ~ or N . Raa10 c= _ /
Lo H - OR1o g ;

(_XVi)-- - - S (XVII).



In'these fornurae;[err]'represents.a hydrogen. atom-or- an al kyl -radi cal _
having 1 to 4 carbon atoms, [err] has- the nmeani'ng given above,. [err] each
represents an aIkyI radical ‘having 1 t o-¥2-€ar borr at ons, preferably t he
methyt or ethyl radical, and [err] represents a conventlonal protectlng
group sel ected fron1the met hyl , tert-butyl, benzyl and benzoyl radicals,
the benzyl radi(@dl M%@P&sﬂyddepmtec@inmmmEmmzm@wmﬁs of .~
formula XV can be pifepaont netRokdae [ §IRQN a thanol s
by chlorination acc to. knomn ?%%ds ¥ %&Q%L%§$EQEQ ﬁ%'%ormﬁﬁ :
J. Med. Chem 20 (1977%‘&51 2 9 TAY T'HEYaI3R')EI1“4lﬁyéméﬂ?ZQlcrﬂcryﬂot-anoat es .

of formila XV, the Wd)iyldlhyﬂml'am3ﬁf)—mrﬁhoh§ BEOkeehalavihe (1]

radical, can-be pregapge hg,gor ondi ng .eth
4- chloro 3- 0X0- butanoategiggnkgdﬁﬁé 98 ?ﬁé °Ret hod descrlbed by T. NEUL et

a., Chima.41,(1987),73-76.. The 1-(1Hi ni dazol - 4-yl ) al kyl - benzoi ¢ acids of .
formula IV used as starting materials, either for the preparation of the

al ky (1Himidazel -4-yl)alkyl - benzoat es of fornula Il by nethod (a) above,
or for the preparation of .the compounds of formula |, - can be obtained by
one or other of t foltpmnng ods (1) Cxldatlon off the corresponding -
1- (1Hi mi dazol - &y é&s anole formul a_X adﬁbrding togy -
the equation g epr] mese f db mu FRI? eﬁ%éﬂﬂngs ' T\
oxi dati on reaction. IS\C rled LN by hpellsgtibn st ara- : b
170 or 190C for several hours, ith nolten pot assi um hydr oxi The acidys
isQlated after the_reactlon m xture has been dissolved in ,

C(XVII) = o . . (XVIII)

(4) - Thermal. dehydratlon of the 4—hydroxy-3-[1-(1H-

: 1m1dazol-4—yl)alkyl]-dlhydro-z(3H)-furanone of “
. formula XVIII by heatlng at a hlgh temperature -and
~ under reduced pressure to give a 3-[1-(1H-

1m1dazol-4-yl)alky1]-2(5H)-furanone of formuia XIX,.
accordlng to the equatlon -

(XVIII) : : (XIX)
This dehydration can also be carried out by heatlng
in a hlgh b0111ng inert solvent such as, for
, . example, ethylene glycol
© (5) Subjectlng to a cycloaddition reactlon the 3~ [1-(1H- |
' 1m1dazol—4—y1)alkyl]-2(5H)-furanone of formula XIX,
with an alkyl acrylate of formula XX, which results
- in the alkyl 1-(1H~imidazol~ 4-yl)alkyl-benzoate of
formula II, according to the .equation



meter'and after aC|d|f|cat|on of t he aqueous sol ution of the potaSS|un1saIt

of the acid. The preparatlon of the alcohols of fornmula XXI used as '

starting materials in this-reaction isldescribed in European Patent ..

: Appllcatlon No. 269.599 in the name of the applicant. (2) Hydrolysis,

usi ng conventional methods, of the corresponding esters prepared by one of

the methods (b), (c), (d) or (e) described above. Wen starting froma

m xture of "~ the. isomeric esters prepared according to nethod (d), the

- mxture of the resulting isomeric acids is subjected to chronatography

so as to separate the individual acids. The starting

2- hydr oxyl - 3-[1- (Hi mi dazol -4-yl)al kyl ] - benzoni'triles of formula V can be

prepared beginning with steps (1) to (4) of nethod (e) used-in the

preparation of the esters of fornmula Il descri’bed above, to give the -
3-[1-(1H'i m dazol - ¥I)alky|] 2(5H) -furanone of formula Xl X, which conpound

-1s then fur reacted wi.th _am acrylonltrlle of fornuleP@Cﬂ I &ccordlng to

the equatiadan.[err] (X X) > . XXh%O NP N e
~ This cycl o:fﬂ'd’"tg\ixgn reactlon‘i carrT’e&' 8%T°°8?1ﬁer-t11e she Eonditiong ash
~those which are descrlbed aboge for step (5) of net . I'n thes N/’ .
fornul ae, [err] each represents-a hydrogen atom or. an al kyl radical having
1 to 4 carbon atons. As -already nentioned above,.the substituted. 1- (1H
i m dazol - 4-yl )al kyl -benzam des of forrmula I and the|r non- tOXIC
pharnaceutical ly aggegh fabl e aci d gﬁﬁbtlon salt : 20 $ERS ble .
har macol ogi cal - propergles 1n particular,: een g fhat' .t hey
hawé¢ excellent cardiac and cerebral anti- |schaen1c propg uLQ§ ors wel |
as[err]-adrenergic receptor agonlst propertles The pharnaceg;+¢;ﬂankgsts‘
descri bed beIOM/denDnstrate _ ,

: ThlS Dlels-Alter reactlon 1s flrst of all carrled
out 1n the presence of trlethylamlne and of _
trlmethylchloros11ane whereby the_z-(SH)-furanone of
formula XIX is converted into the corresponding
z—trimethylsily1ofouran (diene). When the reactlon
of this 81lylated intermediate ‘compound with the

'alkyl acrylate is complete, the primary adduct (an . .

oxanorbornene) is hydrolyzed and aromatlzed into the
-hydroxybenzoate of formula II by heatlng 1n _
_concentrated hydrochlorlc or hydrobromlc acid. for
several minutes.
In these formulae, R, represents a hydrogen atom or
an alkyl radical having 1 to 4 carbon atoms, R, has
the meaning given above, R; and R;, each represents
an alkyl radical having 1 to 4 carbon atoms,

- preferably the methyl or ethyl radical, and R,,
represents a conventional protecting group selected

. from the methyl, tert-butyl, benzYl and benzoyl
radicals, the benzyl radical belng preferred.

'=The 4-(1-chloroalkyl) 1H-imidazoles of formula XIV can be
prepared from the corresponding 1H-1m1dazole—4-methanqls
by chlorination according to known methods (J.L.KELLEY et -

"al., J.Med.Chem.20 (1977),721-723). |



thes ! the resent ”--
these vari ous propertles The follomnng conpounds accordlng to’ p N

|l tests : -
ubj ected to pharnacol ogi ca ound
Enxigﬁggg gar?lﬁf?213aztl 4-yl) met hyl | -‘oekdrani de” hydr ochl ori de " (conp _

| ] -benzam de hydrochloride - -
A), - ~2-hydroxy-3-[1-(l Himdazol-4-yl)ethy il)nethyl] N—nethylbenzan1de

|
(conpound B), - Tha- Qlﬂgﬁxﬁ-ﬁyhrlH'Lng%égbutanoates of formula Xv,

Y oo 5 F) P HEaEYL) £ fungpmmmwhbenzgsygfa%grg?ﬂcwpgﬁngﬁn " -_16-..' N
yar oxy- N (2 hgdioa!?tbuh)bé £ ak CBFS: & ondnnghetupenzanwde'.
AR S hé) herrorp

hl oride Q - -
Egg;gghlgrlde E%oﬁ%gﬁﬁa E%oxg hyga@gates[atcordlng to the method

1H-ini dazol - 4- yieaerbhed - hﬁmmm 404D t 4%‘-?&%%?1%‘"(6:0rrpound H)
2- h;/oTr 0_xy-3-[(|ft'hé M ez Jal4' %p’f-}%“r’@l N %m@w OEdﬂﬁh a Iv
Coround 894 e StATtARg watem iltide 780980 gAY

(conpound lthmaﬁej;:nmggm]] a]‘:’]]k e p rati ;]jof the
“benzam de & imidazo 4m3’t ALKy, e of dormpdreo

(comound W 20 B o oo G b
( conpound 1§andlh¥ﬁ*¢*ﬂiﬁ¢bﬁ?§ﬁ§§?§%@%3' thPéa be. to}ﬂpwhagzan]de'_‘i
' hydrochlombiao gorpoun ’ '

0 hyar oxy (3 %ﬁlﬂﬁggggobfhthb)Gbrhﬁbboﬁdﬁﬁ h!L?? S R A

h Phopeo eﬁz&ﬁﬁééle

_ ?egﬁggﬁﬁé 0),. béhzanaﬁdtﬁéﬁofs[&f(%FFInldaz : acEZrdlgofto the

' equatlon
. . §= . .lga ’-_N'
HOH2C ~ e = : N\
T 1> — LD
Ro/ .R:. : B ) N o H..
(XX1) . (IV)

- In thesejformulae; Ry. Rz. R5 and Ry have the meanlngs
'given above.

This ox1datlon reactlon is carrled out by heatlng the

_k' ’ o _startlng alcohol at about 170 or 190°C for several hours,
-~ © in molten pota881um hydrox1de.. The acid is isolated
- ' after the reaction mixture has been dlssolved in

- water and after acldlflcatlon of the aqueous solutlon of
the potassium salt of the ac1d
The preparatlon of the alcohols of formula XXI used as
_startlng materials in this reactlon is described in

- BEuropean Patent Application N° 269, 599 in. the name of the . .
applicant. |

(2) -Hydrdleis, using conventlonal methods, of the : .

-corresponding esters Pbrepared by one of the methods (b), - ' |
(), (d) or (e) described above. . - . |

. When startlng from a mixture of the . -isomeric esters
”prepared accordlng to method (d), the mixture of the
resulting 1somer1c acids is subjected to chromatography



hydrochl oride (corrpound P).. 1. Cardl ac anti-i schaem c act i Vi ty. a). . X
Artificially induced acute coronary insufficiency in an awake dog. I n an -
awake dog (eqU| pped with a pneunatic oegbdder around the inferior . S
descendi ng cor onary-artery and with intracar di ac el ectrodes), an occl usion’
of the coronary artery -i s obtai ned by 't he pneumat i c occl uder. for a period §
of six m nut eso Bex s ssapardte rﬁt&mtndmmd‘u&h@@@ﬁg-en suppl y which results -

fromthis, t h é)q'ﬁl&ﬁ% essed
-on the el ect rocar gé%%!rﬂg%l epr %um blldie and guant | f | agﬁg Sé'l':?]_q’@(ja'r rL .
‘el evati on. Trkelbﬁﬂnltr%%qﬁ%rﬁ% A OfF can be RERRARES Anning g'lt
reduction of tdigep@ g 1 ugle ©f) (e iEftisRNEd) WV aiin Gthe (PrdpadtliDeO afid

G Feulaton, 535¢ Hhy '°”Lﬁ£3#<3r9%§§61 i‘fe"ﬁ%ﬁ%%f e o SR Wb ouncs

subnmitted to t31-e[Ieaﬁ-immmeqmlkyljefzqsmmeanﬁne \m%rf-mlﬂstered .

int ravenousl y 0 |yl rﬁﬂ”l\% JEAL | of at
- | east - 20% of t -se%‘ne%?ﬂécﬂlel\%t#% fhe IPt ngroupdo anlér?{lal s. As a
ref erence corrpﬁﬁmloql@r%b?)r%yf%% }Qxﬂf_ W‘Hﬂ%x‘% ?)r?ﬂ}bﬂ‘fb}m( or
pr opr anol.ol ) S used Table I. Test conpound . [err] A
0.03 B - _ 0. 02 c ' ' .. 0.8D
BE 1 o <Rz 3 F < 3G R
< 11 : NC: : ' N .
. - E) 3§ + Re-CH=CH-CN — 7| 0.2z ] l’\> .
_ . _ \ o Re - S LN' )
(XIX) PR (xxn) S m

"This cycloaddltlon reactlon is carried out under the same
conditions as those whlch are descrlbed above . for step (5) of
method (e) .

In these formulae,. R2 and R5 each represents a hydrogen
atom or an alkyl radlcal hav1ng 1 to 4 carbon atoms.
- As already mentloned above, the substltuted 1-(1H~

i 1m1dazol-4-yl)alkyl-benzamldes of formula I and thelr non-= .
toxic pharmaceutically acceptable ac1d addltlon salts, possess
-valuable pharmacological propertles.. In partlcular, it has
been found that they have excellent cardlac and cerebral anti-
ischaemic propertles, as well as. az-adrenerglc receptor agonlst
propertles. : S

. The pharmaceutlcal tests descrlbed below demonstrate
these various propertles.

'_The following compounds according to the present
invention have been subjected to pharmacological tests : -
- _'-hydroxy-3-[(1H—imidazol-4-yl)methyi]-benZamide
hydrochlorlde (compound a),
- 2=hydroxy-3-[1- (1H-1m1dazol-4—yl)ethyl]—benzamlde '
' hydrochloride (compound B), )
- 2=-hydroxy-3- [(1H-1m1dazol-4-y1)methyl]—N-methylbenzamlde
. 'hydrochlorlde (compound ), -
- -hydroxy—3 [1H-1m1dazol-4-yl)methyl]-benzohydra21de
.(compound D) '



pr opr anol ol 2 Fromthis table, it is evident that the
conpounds of the invention display remarkable anti-ischaemc activity. b)
Effort trial on a noving belt. In this +ast, a group of at |east four dogs
s used (eqU|pped with intracardiac el ectrodes), the dogs having an organic
stenosis at the level of a coronary artery. This stenosis causes inbal ance

bet ween t he deTRYre¥yINy(3rhydyeryetiieh) t3rl eHinimidazo kudry kynethykke an-

effort. This pahaini8e h dﬁg@ﬁf@ﬁﬂﬂeopbéﬁﬁbﬁﬂgqﬁ ocar di ogram by an |ncreasei
in the ST-'seg runs at” a speed of 12knmh on a

nmovi ng bel T hggl%bﬂa4§+€$%piﬁ41¥%EW??hYﬁ% T2 HethoxyPensatde s required for -
one m nute. ﬁyMroghIGE1de|e¢omp$mnd Fy18- increase in the ST-segnent is

exper | mont 1 27 Sraseel 5 TS Srpd (AT Fag L ERBESIR e Lol Les
obt ai ned is téﬁ@mpgﬂn@.beerence (1009 for the-group of animals. The
ani mal is Lthep-gpdd -3.0r {fﬁllﬁfﬁaébiu {&f@h ' BPYE ygsS before being

subjected to @, new effort trial under t ce of the conpound to be
studi ed. The @%MEEQN%P?QFﬁﬂég?uGFQHPQQPQMﬁﬁrnstered slowy (over 1 mnute)

by |ntra¥engu2 6-Pdﬂ@jrdﬁdilx§-h Sn-puilesnbﬁd&a‘@]h-t«beynﬁiéiﬂwpf-tbéﬂééﬁldén thg N
course of t { riation t he same paraneters are recorde .
Table I1 shovvs{’%ﬁ elﬁ'}é%]ﬁlﬁ%dﬁ%?m%%u%%s}ef&/ed for the ST-segnment (in % -at the-
i ndi cat ed dos®-texrtibutyl-a2rchydroxyre3pi Hé-lmdadazfoh-hqalmermqrmb-rut le? Wwith
respect to-t c ained in the first tria abl e '

eh Flag - Cedigboiiga W

Maxi mum ef f ort m nut e conpound dose reduction
&‘~¢educT|o% ~hydyexy Tl el kginidagza xmethxiﬂgﬁrmgghylbenzamide
" hydrochloride (compound K),. _
= 2-hydroxy-3- [(1H-1m1dazol 4-yl)methyl]-4-methylbenzam1de
(compound L), .
- N,2-dihydroxy-3-[(1lH-imidazol-4-yl)methyl]-benzamide
'hydrochlorlde (compound M),
- 2, 6-d1hydroxy—3 [1—(1H-1m1dazol 4-y1)-benzam1de
~ hydrochloride (compound N),
- -hydroxy-3-[(1H—1m1dazol 4-yl)methyl]-2-methylbenzam1de
hydrochloride (compound 0), -
- (+)-2-hydroxy—3 [1-(1H-1m1dazol-4-yl)ethyl]-benzamlde
_hydrochlorlde (compound P)

1 Cardiac antl-lschaemlc act1v1ty

- a) ArtlflClallY induced acute coronary insufficiency in
an awake dog. _

'In an awake dog (equipped with a pneumaﬁic occluder

| -around the inferior descending_coronary artery and with

intracardiac electrodes), an occlusion of the coronary
artery is obtained by the pneumétic occluder for a period -
of six minutes.  Because of the reduction in the. oxygen '
supply which results from thlS, the occlusion produces
myocardlal ischaemia which is expressed on the:
electrocardiogram by a reproduc1b1e and quantifiable ST-
segment'elevation. The anti-ischaemic action of a |



'(irio/c) : (|n beats/mn) A -~ 0.018 74 , 3
: 0. 32 50 : 1 propanolol 1:0 ' 74
35 Fromthis table, it can be seen t red7t he conpounds of the invention have
a good anti-ischaenmic activity. dermnstrat ed by a high reduction in the _
- ST-segnent, ‘which is_ al so foun,d Wit ropranol ol , but onIy at a much higher-
dose. In additquReungh resik brﬁelﬂ’ro"br cHigmiah they aegnditudec ofatde j e a

| ar ge reduct igur-saymaitliglevdtilcdin dyH.xg MMRAKO aind W BRAUNWALDI, desirable - -

and which is getri n.tal t t nds of

t-he invention Jé?e 9% %'tgr%t’h 5’&1&3016%13%&{%%{# L@:}gﬁ E%duri ng -

the effort. dlhay Qltmlaiﬁm,@m A9 1 zﬂl@g.d)adapr-ledr)r.ect ly to the o

effort, whilep éhj.es‘iﬁﬂf‘st'fﬂ"r %dig’ to%he gxasrebral
ra% and per rranent cer

anti -i schaem C act i Vi ?Rﬂaa CGene ral | schaem ain

rats. Mal e Wiieydosg 001 R oupahe kg hrehiphe When j 3dministerrd at | on of
hal OE hgne El itx;tf&eeml By nesl (?ﬁbuépd f[ifﬂ leen/ @nika1®, xttptbat #ce-gh%. mnEOTmn
carotid arteri re li r an ose fo e between
t he internal rceéf‘b‘i r‘f%:aé’ﬁ't grerﬁﬁt%%oﬁefgﬁ’ﬁyﬁgtl-ﬁ?%th 3‘%@3 ?‘oé’d‘ by .
M LE PONCI N- Ltth'emib.'lei gitoyp DbfPfErireds. @2aE sefbtencEedmpdntl)2. The
corrpound to "ﬁ?ﬁ‘l re( ] n f rst tinme 30 -
m nut es bef or'e ¢m In ﬁ'ﬁi urg(s:l %Aﬁﬁn@&gﬁde%ﬁﬂﬂ%ﬁ% n3t é’Js and 270
m-nut es af t erPTRIMIGRP. Ch]e) Ilrﬂgé’eﬂﬁﬁbs on the next day, and on the day after. .
the next, the neurological deficit in the surviving animals is eval uated by
he net hod descri bed by C CAPDEVILLE et al., J.Phar macol :
(Ratis), 15, (1984), 231-237, and by Blad@ Le o

‘Neur obehav. Toxi col . Ter atol 7,(1985), 71-78. The sensorl not or functlons t aken
into consideration :

est compound - DE,, (in umole/kq)
A - | 0.03
B ' 10.02
C 0.3
D 3
E 3
F - 3
G 1
I 0.32
'K 0.32
propranolol 2

From this table, it is evident that the compounds of the
invention dlsplay remarkable antl-lschaemlc act1v1ty.

' b) Effort trial on a moving belt.
In this test ‘a group of at least fonr dogs is used
(equlpped with intracardiac electrodes), the dogs hav1ng
an organic. stenosis at the level of a coronary artery
This sten031s causes 1mbalance between the demand supply
of oxygen when the animal is required. to make an effort.
This imbalance is expressed on the electrocardlogram by
an increase in the ST-segment.
In the trial, the dog runs at a speed of 12km/h on a
moving belt having a slope of 15° ; Thlsjmax1mum effort
is required for one minute. During the trial, the



during:this evaluation are spontaneous notility, grasping-reflex, placing
reactions both visual and by | oss-of support, pawflexion reflex, the
righting reflex and the test of tail hadg§rng. The maxi num possi bl e. score
for an ‘ani mal not having an ischaemia is 17. Table |11 gives for conpound
N adn1n|stered intraperitoneally at a dose of 0.76 [err]/kg (3.2 nnDIe)
the mean of t h&NGEGRSE obN chhe sBETeagmenrt s ncecorded hetogotker wlih othe

surviving ani nﬁhﬁuﬁalthﬁcf:eaéé 0in O£ W& Ppalde Ofatde (TRAlE£D afnh@nt apg
recor.ded two da%ﬁ a; g % %ures The statjstical nificance P) of
8ar%eqabe

the difference® times, ap éEh?sm%ﬁ%J tBRe YA %
Mann- Wi t ney tebtalﬁeblbsltakenbasoaogeferencerexom&;efoﬁ thagy sgound r of (n =

16) iy anm ls(n Thé5an1mal b% t%%n(gilowedft%”ﬁ?% ﬂﬁﬁ?e(o 005) h.

= nunber of surV|V|ng ani ma seen t hat

conpound A, atmini@pg @ﬁn?# h@%ﬁs h$§%¥¢|b%h@gysuhﬁﬁﬁ%%dtﬁ@ -HERL/W| 0gi cal

deficit in theeff@ﬁteﬂrﬁalnﬁh&ercﬁﬂéeﬂnPYuéﬁééa@f1@heb&o b k& be
mul tifocal cerebr iischaema in the rat. In awake, nale Sprague-Dawl ey SPF

rats, aged froﬁ?3§%6d9 weeks, a permanent, .unilateral -cerebral ischaem a -
(or embol i zat i The ccmpauﬁedtobybe nétadiedi D8 admPRDOt et ed ospdweles(dpeovi ded

(A WERALET ot mibfpPed by CLALERFEnGE, LESELLLN s LB AnERAL £ 50T
Pat hol . Bi ol . (Paffe)?t3©r1é19821)l the-coursafotrthéclaetemncrhe | vamiak tons the

-“ght pterngPi‘ha{:hées%é%Xréﬁ(e&i@T&étrééord&!i'ar BLI9] e Bt PChdR SRy - 24
986) , 687 692) he conpound to be_studied is adm ni stered for the first
k\,, mean reductlon observed for the ST-segment (in %) at the

indicated dose (ymole/kg) and for the pulse rate (in
‘beats per mlnute), with respect to the reference values
obtained in the first trial. '

: ab;e IT : :
Maximum effort at 12 km/h for 1 minute
compound dose  reduction in reduction in
(umole/kq) ST-segment pulse rate
: - (in %) (in beats/mln) .
A 0.018 74 3
0.32 50 | 1
propanolol 1.0 . 74 - 35 -

From this table, it can be seen that.the compounds of the
invention have a good anti-ischaemic activity
demonstrated by a hlgh reduction in the ST-segment, which
is also found with propranolol, but only at a much h1gher
-dose. In addition, unlike the propranolol which causes
at the same time a large reduction in cardiac rhythm .
during the trial, which is not desirable and which is
detrimental to the maintenance of the effort, the
compounds of the invention are not inimical to the
natural 1ncrease in pulse rate durlng the effort.  They
thus allow the pulse rate to adapt correctly to the
'effort whlle at the same time oppos1ng the 1schaem1a.



“time 30 mnutes before, and for- the. second time 30 ninutes after
enbolizat|0n whi | st the control aninals.receive only a physi ol ogi cal :
serum- The aninmals are then al l'owed tel9est. After 6 days of recovery, the
survivi'ng animal s are neasured for : 1) t he residual neurol ogical deficit
obt ai ned fromthe test of posture and gait of the animals (Test A, " maxinmum -
score: 2+poi fieyebrajyjantisyischasmis @th&FY-abnor mal positioning of the

hind paws (&5 IdAHPaIPutk) QR Q@rarrRar ligthackdal 1968at222-257); b)

contral at eral Ilnatlon of th QP%%>%¥{IH IoconDtlonheﬁ) GQB Iateral

- longi tudi nal 4;8 d%o nGEfaPRGestheg g dt al .

loc.cit.) 2) J.Ii[tad.asbalmnraﬁmtairoﬁtmuet i{dngo( ssmnmmwmemtml iat Naogo;spl ng .
fl I th T

;rgm rGrﬁm Ecgfle% @ﬁ-)tﬂ:% %D%b’%%%ﬂién %%%'.OI oC. ClI t%%& %)%%tarh

| ateral i zed selrimﬁ mﬂm@@ S@omofé;lh@t pegsaged betiveen: the

maxi mim scor e: J.nt%ﬁﬁlmc@rotﬂ&i Qanld e&t@ﬁl%tle%a@bt&‘a”@s& ggthléem@%%'dr enents =

of vi sual pl acj ex, orlentatlon refl ex towar | at eral sensory
-21- sti rruI us denﬁ%fﬁ’r?éi diu PONCIRFAFIIHTE: et @leaPBEVharEagely) | .
~loc.cit.; J. F(EM&RSHAMM;H(Hﬂaa) S@-amee (Washi ngton), 174, (1971), 523! 525).
4) Tactlle th (T Xjsmum score:” 300

poi nts). By cgfrﬁras%pv\nq{r}?t T % ggﬁf ﬁﬁngﬁé: ove, for which the
“deficit is | omrtnmrmwdm fIOQT ra diast ttimedd0 minuteshbedomere -

pr onounced Whaghidigy 36 9 QAT &y bedidie §F50°nifluces and 270

Phar macol . Bi ochem Behav., 1 (".1982) . 455
W ‘minutes after maklng the llgatures.

"Oon the next day, and on the day after the next,'the

neurological deficit in the surv1v1ng animals is

'evaluated by the method descrlbed by C. CAPDEVILLE et al.,

J.Pharmacol. (Paris),l15,(1984), 231-237, and by B.KOLB et
al., Neurobehav.Toxicol. Teratol.7,(1985),71-78.

The sensorimotor functions taken into consideration
during this evaluation are épontanéous motility, grasping

- reflex, placing reactions bqth'visual and by loss of

support, paw-flexion'reflex, the righting reflex and the
test of tail hahging. The maximum poésible score for an
animal not having an ischaemia is 17.

| Table III gives for compound A. administered |

~ 1ntraper1toneally at a dose of 0.76 Hg/kg (3.2 nmole),

' ' the mean of the neurologlcal scores determlned for the
'whole group of" surv1v1ng_an1mals of the control group and
of the treated group, as recorded two days after the

. ligatures. The statistical significance (P) of the '
difference observed between these mean values 1s
evaluated by the Mann-Whltney test.

' Table IIT. .
Neurological sco;es:after 2 days
‘Control (n = 16) 12
A (n = 15) 15 |
- (P) - (0.005)
.n = number of surviving animals.



- On thé seventh day of recovery, the oedena present: in various |p$|lateral
cerebral structures is also nmeasured (M LE PONCI N-LAFI TTE et a

loc.cit.). Table IV gives the results-@&®ained in tests Ato D for conpound
A, adninistered intraperitoneally at the dose of 0.76 [err]/kg (3.2
nnmol e/ kg), 1.e. the nmean of the neurol ogical scores determ ned for the
“whol e group oFtséFvP@PﬁgfaﬁmnﬁhésoTapﬁé thatr spmgeBRg Andabf at HEX¥r eat ed

group after 6ggajs abséeceighxf1$aﬁtmyaaeua&éattﬁa hblrglogichedy weight
nmeasur ed on t?e {th daé gLF Ecovg ¥ LS. al so ind |caa 6 Thehstatlstlcal

si gni fi cance ABFLGEtL R f EFeAtedpapimalsy nganast b¥ 48chasidrated for
t he controb)atnidbteand, fmultméocaéaCedebnamahschaemyalmnteuebyathe

RN i NSy, 45 ekl Suh30! SoRUGHS-bHA1 GOUBAREL G Shalh kLB By heguCes
t he neurol ogi cal "and be SV ouFa frci a fsc aema and 1 nproves
t he ponder al yesk&uuanpsrm@nentueané&aﬁﬁrﬁilger¢a§aé ischaamiaelPsl ogi cal

scores 6 dayseﬁbb@&z&%ﬁ%hbzib'EBuQé&UBy 1ﬂtrbdh€€ioﬁ‘o§e§608 test C test
D weight variation

7.3 3
-5.7 treated M™METr ospggrgg (proglged %Y23§' St. geul, U.S. A.+Oésanpyer :
(<0.01) (<0 08B+<@m)03nto<@h@5right cats@i@Spttéam (ALMJIBRALET &he nunber

of surviving 3&'”ab%rogef§€h Q59Bﬁ{34—3 25 1.8 EgﬁtfnyiaﬁQGTﬂyégFﬁiy of

- water (as an avéra e centages retalne ' vartous”i psiTaféra
cer ebral struEB&h@é BnOﬂhéPaGnSOGE_amlﬁﬁﬂé,aﬂa PA3p)hafteratbd animals
surviving at a egieo a e ts =

opt ai ned showkgﬁgéh?Pgaﬁ ﬁge g Egénghgﬁ § ??gsﬁaﬁgt%egugggét

i psi | ateral oddeKEYPTA: RE GﬂfﬁePEHFmESPébPéPC FFuE?BPKs—ét&HPﬁﬁ) ?ﬁBre Y%

_Cpantlty of mg@eq in various ipsilateral cerebral structures
' The compound to be ‘studied is admlnlstered for the flrst
time 30 minutes before, and for the second time 30
minutes after embolization, whilst the control animals
receive only alphysiological serum. The animals are then
allowed to rest. After 6 days of recovery, the surviving
animals are measured for : | | _
1) the residual neurological deficit obtained from the
' test of posture and gait of the animals (Test A,
maximum score: 4 points). This test evaluates : .
a) abnormal positioning of the hind pawe (S.IRWIN)
. " Psychopharmacologia (Berlin),13,(1968),222-257);
~ b) contralateral inclination of the body during '
| -locomotion; : . |
- c) homolateral longltudlnal flexion of the body,
and o ' _
d) abnormal gait (B.KOLB et al., loc.cit.)
_ 2) . The sensorimotor functlons (spontaneous motility,
grasplng reflex, placing reactions both v1sua1 and
by loss of support (Test B, maximum score : 10
points); (C.CAPDEVILLE et al., loc.cit.).
'3) The lateralized sensorimotor.response (on the
| 'contralateral side) (Test C, maximum score: 3
points). This is evaluated by conblning the
. measurements of visual placing reflex, head"
orlentatlon reflex towards a lateral sensory



(average % group n( ) Hlppocanpus Cor pus striatum Di encephal on Cort ex

control 18 80. 20 _ . 57 -77.04. 81.33 treated 17
79.79 . . 80. 05 76 32 ~21-80. 36 (P) - (< 0.05)

(< 0.005) - (< 0. 05) (< 0.01) ( ) : 'n indicates the nunmber of surV|V|ng_
animal s in each group : éerr -adrenergi c agoni st property.. a)
Conpetitive b|nd|n§tamuhu§.raa othgaputamaeusgphplantar refdeXitive binding

-?ssa]ys lds to rre?sur(e tﬁPDEfriLﬂEtéitoéltFeléémﬂ’éﬂﬂsapf' tMERSHNENt &N f;)rt
err adrenoce ors se conv nmen VO co etition
for bi ndi ng ror | or BE: anSrontes: theeRiRorsel phideoh o th) (aEF=628) nmonnd on

.. the one hand, 4and mactméeoeheinbaﬁdn anraﬂeolegandléblcmestnD;hmax1mum

particular'case'of g@&gﬂgigkg%; €t86ﬁtr£§ttQ§t£ t%% thfne whi ch

is known'to be a se fva a agonr s used I s that
“of DDC. U PRlCHARDtestglmenh@oneﬂaaheng ier vhioh)thesdaficiteis] The

d|sp|acenent CUfVeio%Qf Qhaﬂ'EﬁeoécéférlschﬂahgfnetﬂéV&ePféftdféeﬁéiéed
wi th nine concentrations of oun A, ran ron1 err] nole/l, and mnth

three different pr@ﬁ§?aPFBHQuB ?thﬁPthe ﬁB SndePT QﬁE Sa3PPes were
i ncubat ed for 30 n{MUSEHALBEHT! 8€nali |t PhaftmacdeiBicchenciBehaesure using a -

Whatman G/ B filte i re washed three tines with 5 m of .
Tris-HC buffer i62§19§%L %EE §§§SC3 and then dried for one mnute. The

radi oact i vi t yOwatheeaeventhi daynofcoacéveny, (thENoGlena)presentn inThe [err]
cl oni di ne (25v§r§bﬁ§DH5§1Tﬁ@grﬁﬁscgfgﬁkgfdsg¥uégﬁfégafé also measured '

U ~ (M.LE PONCIN-LAFITTE et al., loc.cit.).

Table IV gives the results”obtained ih teets A to D for
compound A, administered intraperitoﬁeally at the dose of
© 0.76 ug/kg (3.2 nmole/kg), i.e. the mean of the neurological_'
scores determined for the whole group of surviving animals of
the control group and of the treated group after 6 days of
'-recovery ‘The mean variation (in g) of body welght measured on
the 7th day of recovery is also indicated. .
The statistical significance (P) of the difference between the
 mean values calculated for the control animals and for the
treated animals is evaluated by the Mann-Whitney test.
This table shows that compound A significantly reduces the
neurological and behavioural deficit caused by ischaemia and
improves the ponderal evolution of the treated animals.
- . Table IV - - - |
Mean.neurologigg; scoree_s days after emboljzation
group n(*) test A test B test C test D weight variation

: . _ (in qg)
control 18 1.0 7.3 1.0 243 -5.7
treated 17 2.0 8.0 . 2.0 96 +0.8
(P) - | (<0.01) (<0.05) (<0.005) (<0. 05) (<o 05)

(*): n 1nd1cates the number of surv1v1ng animals in each
group. '



“The affinity of conpound A for the a2-adrenergic receptors has been

cal cul ated. fromthe displacenment curves of the {err] clonidine. It is
expressed by the concentration (I1C50 +@2role/l) of conpound A that is
necessary to obtain a 50% i nhibition of the blndrng of -the radioligand to
the receptors. The results obtained show that the compound A has a

consi der &bl Bable Vi; t the oquantityrof adkekr (ae arcayrorge .of ckhe D)

. St'”U|atb@fc@ﬁté?és)Sféééfﬂeﬁuiﬂeﬁaﬁi&uéii%éhlé@@téf”éﬁ¥§bﬁ51nOfadrena"n
at the l'evel of nerve -endjn | S, e f eedback_r

echani SHEPRFBUGRS KB PREsGRABTOL aBIBRFS RAG: £ (hertirated MRESLR hani sm
has beegsﬂfﬁbﬁﬁhgaaedtne Ttk @uyneﬁt@rgem%¢1£ziwidﬁJlsF¥ﬁﬂ1¢atéd., "Central
action s_Ln e ! 9 D.S. DAVIES,
3L Rer e oreRuRt RS &) € FRBRE Ploarddde byl ‘%’ﬁé“’“‘ﬁgl%t ed -
gui nea- psggaifleanhunceeduceelehselp$1h@tenabn@¢demamumrmh@s@iiﬁerﬂnen -
i ncreaseg Eeﬁf&lréﬁf Qtutbs Q@g&iﬁgeat (tachycardia). This tachycardia is

|nh|b|ted y an err -agoni st suc for exanple, clonidine, ina .
proportion whi ch depends on the doséﬂﬂiutﬂé agoni st used. . The action of

: & hfes
antagonlgavgnageag)a yohlnblne The in vitro activity of the conpounds of
the invention on the presynaptic a2-adrenergic receptors has been studied -
on the igobaped pukheBippgcanpus, eCerpuscattiatin bieneepbabon dCogtex the |
net hod described by |.C. MEDGETT et al., Naunyn- Schniedeberg's
Arch. Phar macol.. 304, (1978),215-221. The co ound to be studied is tested in.

i Ror easi AenEBALentBat i on80FAAgi ng from8}eb nol e/ 177-%he con®tnidation
(1C30 incpeheéd) which cagses a 30%  so. 05 _ 76.32 80.36
- (P) . . (< 0.05) (< 0. 005) | (< 0.05) (< 0. 01)

(*) : n 1ndlcates the number of surv1v1ng animals in each -
group.

3. a,~adrenergic. agonist property
a)- Competitive blndlng with a radlollgand.

The object of competltlve binding assays is to
measure the affinity of the compounds of the
invention for df-adrenOCeptors. These conventional

- experiments invoive the competition for binding to

' aé—andrenergic receptors between the tested compound
on the one hand, and on the other hand, a |
radioligand which, in this particular case of

- a,—~andrenergic recepters,'is the [3H]clonidine which
is known to be a selective a,~andrenergic agonist.
The method used is that of D.C. U'PRICHARD et al.,
Mol.Pharmacol.l3, (1977),454-473.
The dlsplacement curves for blndlng of [ H] clonldlne
have been determlned with nine concentratlons of

compound A,_ranQingifem 107 to 107*°

mole/l, and
with three different preparations of rat brain
membranes. The samples were incubated for 30
minutes, and then filtered under reduced pressure
using a Whatman GF/B filter. The filters were

washed three times with 5 ml of,Tris—HCl_buffet



-'24- reduction in the nBX|nun1tachycard|a'obta|ned initially during the
electrical stimulation of the atria in the absence of the conpound to be
tested, is determned. Table VI shows 3% [err] concentration (in nDIe/I)
obtai néd for the conpounds of the invention as well as for clonidine. Table

_¥L|S$?yc;|0n In tach c%rgla C%”B?ugnd Fggp]déled for oge mlLute., Tﬂe 7 5
[err] C . 3 rad10act1v1ty ¥ag8 mpesiukel® in an Ec5nofluor (-NEN

:2% gxieE;]r r.i: (*l). n go%g. medfmf"éstg‘heTE li? g%%%fiﬂg%vg&%a? ?Jr‘/em%Jo%ounds of

the invention, in Weed wasl provided: byt ARwmersheppose the tachycardia which
i s induced by el ectphiCalesibii |6EIQBm Gﬂnﬁhﬁ QBQeEhBaHd»adfbﬂgf% pLesence of

a concentrati.on of [err] nole of mbi ne, the cohcentr n of
conpound A necessaFFCFEtSEFaPﬁSabPQBu6P46H16F9§0@FPH the @&ﬁﬁ}éﬁ?ﬂ?&tls

greater than [err] cokeds. ofTIm&e[PEfw:lénmmély m%té@réé@e@qwouws of .
the invention act throu eciti.,c nechani er g t .action.
" ¢)  Stinulation of S§FST é'gtﬂ‘ g i F[ s8R % ?ﬂ' "Iﬂ?&’cﬂ“é’]éi étqﬁ 4% ached
to an isometric stn&cesgamgetarebsaspeadéd%lmnﬁybmﬂebn ofil theobinddngre .
B ST " g regpegre, e resuce
Naunyn- Schni edeber@ ained. phawnkbat. the compgond, a3h§$)a EPE@@-ﬂF—‘@éble
stinulation of theFFiastEyPEohethe agxa@§eﬁéﬁggéaféﬁbgtéﬁgthe Il eum
fragments causes a . IC, = 8.90 % 0.72 x 10”° mole/1
_b) Stimulation of the isolated guinea-pig atria.
The release of noradrenalin at the level of the
nerve endlngs is mediated by a feedback regulatlng
mechanism through the presynaptlc a,—adrenerglc
receptors. This mechanism has been demonstrated on
the guinea-pig atria by M.J. RAND et al., "Central
action drugs in blood'préssure regulation", 1975, -
94-132, Ed. D.S. DAVIES, J.L. REID, Pitman, London.
Electrical stimulation of the isolated gulnea-plg
atria induces a release of noradrenalin which _
‘results in an increase in the rate of the heart beat
_ (tachycardia). This tachycardia is inhibited by an
S~— a,~agonist such as, for example, clonidine, in a
proportion which depends on the dose of the agonlst :
used. The action of the a,~agonist may be limited in .
the presence of an a,-specific antagonist such as
a-yohlmblne.

. The in vitro activity of the compounds of the
invention on the presynaptic ah-adrenerglc receptors
has been studied on the isoldted guinea-pig atria,
electrically stimulated according to the method

“described bY-I.C. MEDGETT et al., Naunyn- '
Schmiedebergﬁs Arch.Pharmacol.304,(1978),215~-221.

The compound to be studiéd is tested in increasing
concentrations ranging from 107*° to 104'molé/1; The
concentration ('IC3_0 in'mole/l) which_causes'a 30%




contraction of the nuscle. This contraction is reduced.in the presence of a
presynaptic [ err]agoni st -25- and the nmagni tude by which the contraction
i s reduced depends on the concentrati ofe4f the agonist used. This effect is
ant agoni zed by the sinultaneous presence of "an [err][-antagonist such as
[err]-yohinbi ne. The conpounds to be studied have been tested at i ncreasing
concentrations randefyotden far the mexipumy tachyeardigenbtained (1 C30 in

-mol e/ 1) that redUC@.Sul%)iai@.% g ingt Qh&l bleeftrtlt‘:alcQ@&hﬁ%’t%n%ft Q&e”“sc' e
is determ ned. Table VI ,qgiyes %g % concentratlons (rn nmo

obtai ned for the CS%E &g %ﬁet Sef @n fotrhe ?ﬂ@?@uPQSEPtEesﬁSﬁﬁﬁﬁat t hese
conpounds ‘are hlghhﬁ dettiermiakeduery | ow concentration. Table VI Inh|b|t|on_
of the contracti OnT%l%UWe%hBng lth%”?? 581u %qxtrat_lo_n gi)n"mo'le/l) [err]

(in.nolell) A _ . 3 X
[err] E 3 obtained for tgexcpmpppnns of the invent;on as well x
[err] | .7 as for clonldghgerr] J 4. 3 x[err] L
6 3 X [err] M- 4 x[err] P - 6
2 x [err] clonidine: . "4 -——Jéiéﬂk [err] (*) n = nunber of tests..
In the presence of a- yoh|nbmmﬂuﬁtﬁbnxmmgggﬂgbaiaﬂﬁ [err] 10 nole/l, the_
concentration of the conggﬁ dsnd or n(*) IC,, (in mole/1) '
A 7 9 x 107° .
| B 6 7.5 x 107
W, c 3 1.3 x 10~
D 5 2.2 .x 107
F 8 7 x 1078
‘clonidine 6 ' 3.2 x 10~°

(*) n = number of tests.
'This table shows. that the compounds of the
invention, in very small concentrations, oppose the
tachycardla which is 1nduced by electrical
stlmulatlon. ' _
On the other hand, 1n the presence of a
concentration of 107° mole/l of a-yohimbine, the
S ~concentration of compound A necessary to obtain a
o _ reductlon of 30% in the tachycardla is greater than
\~\%/ _ 107" mole/l. These results clearly show that the
' ' ' compounds of the 1nventlon act through a spec1f1c
mechanism via an a,~agonist action.
c) . Stimulation of a guinea-pig ileum.
Longitudinal muscles strips attached to an isometric
strain gauge are suspended in Tyrode's solution and
are stretched under a tension of 1 g (G,M.DREW, .
Brit.J.Pharmacol.64,(1978),293-300: M.ANDREJAK et
al., Naunyn~Schmiedeberg's Arch Pharmacol 314,
(1980),83-87). ' .
Electrical stimulation of the.parasympathetic nerves
associated with the ileum fragments causes a
contraction of the muscle._ This contractlon is
_reduced in the presence of a presynaptlc a,~agonist -



B for exanple, that is required for reducing nuscle contraction intensity
by 50%is higher, and becones--6 greater than 10 nole/l, which gives

addi tional confirmation that the conpowgis-of the invention act really at
the levél of the presynaptic [err]adrenergic receptors. -26- 4. Diuretic
activity. The diuretic activity of the conpounds of the invention has been
det er mi ned usi ng be@fce thegagnikydes bynyhd che thecspnbyagkins 48 a 6-way
random zed cro0ss- oV@leduicédy depPe@de0 BROEAGS cohackatshedoad owe li:ﬁeaégbﬂ'tt%tter ed’

i ntravenously at increasin dos%% : %,.6.5 20, 65eang=20g [-err]/kg. During
the first three houP$SFol | GRRg SEFECEN 8. ArERIOPIEeFoPYNEDST urine excret ed
was neasured. Tabl e simull tgneesisf presemeeund Ant kg-artagorist i sechnasease in
% of - t he. vol une of. ggkﬁﬁﬁﬁm&5gted with respect to the group of aninals

whi ch have not receiv e -conpound. The results show that the mi ni num
active dose that cad®escempoandst teabeystudieti bave brenctester at0.05) in
urine excretion is ligiieadifgl Sonkektrheiolsl eangthly ErbAr 1bEWaLES 1pH S
dose is [err] 2 [er&%ﬁ%&l Table VIII Mean relative i'ncrease in urine -

secretion (in % do , mal es : femal es [err]
(n=6) . - Theneohcéntration (IC,, in mile/l) that reduces by'4 *
6.5 ' - 1593 the,j tepsity of'%%% con€y tion the mus%%% o
531 ** 65 ik - ntEggtien;gh | -
412 ** is degermingdal ysis of the variance : * P < 0.05 ** P <
0.01 | Table VII gives the IC,, concentrations (in mole/l) |

\_ . ~ obtained for the compounds of the invention. These

results show that these compounds are highly active
at very low concentration. '

_ _ Table VII
Inhibition of the contraction of:ggineé—gig'ileum.

compound n(*) IC,, (in mole/l)

A 5. : 7% 107°

B 6 3 x 107°

E 3 6 x 107

F 4 7 x 107

I 7 3 x 107
J 4 3x 107 .

L 6 3 x 10°°

o M 5 4 x 107

P 6 2 x 107°

clonidine 4 2 x 10°°

(*) n = number of.tests. o

- In the presence of a—Yohimbine ét a concentration of -
107¢ mole/1l, the concentration of the compounds A or
B for example, that is required for reducing muscle
contraction intensity by 50% is higher, and becomes
greater than 10~° mole/1, which'gives'additiOnal'
confirmation that the compounds of the invention act
really at the level of the_presynaptic'a;-adrenergic
- receptors.



n = nunber of aninmals 5.  Toxicity. The toxicity of the conpounds
according to the present invention has been determined in male NVRI mice by.
means of lrwin's test (S. |IRWN, Psychot®#€fnocol ogia, 13, (1968), 222-257).
Progressive doses of the test conpound were admi ni stered intraperitoneally
to groups of three mice until the |lethal dose was reached (dose causing the
death of tw4-oRdvgetisr actdWii®dl-s within 48 hours). ~ -27- Table | X bel ow

gives the let hqihedaiurfe@i&d akb®h vikg mmeaané&mgbuhae bEVeRki 9Avehtiba seen
fromthis tabl 2} théﬁ%o oungs of, th épntlon 2re not very toxic.
Table X TOX|c$Ff 1ned’ using b hdP9§.48 BateRyPRY) oA

760 B - ' females) by means B&?aCG-way randomized cross—overZ&EuBy.
232 E The'compounds to bgggtﬁdied were administered 802 G
651 H : 4 ' . ) >270 K
>268 L intravenously at inggZeaging doses : 2, 6.5, 20, 65>apdgg N
284 O ' 200 upg/kg. Durlnﬁzﬁﬁepflrst three hours follow1n ZQﬁeThe

phar maceut i cal conposltlons contai ning 't he congounds accor
urine

present i nvent OISFBe FHE NOLBLQ creted was mea%ured.

‘Table VIII gives for compound A the mean relative
increase in % of the volume of urine excreted with
respect to the group of animals which have not received

| . the compound.. | . - '

\h/ : - The results show that the minimum active dose that causes
. a stat;stlcally_31gn1flcant increase (P < 0.05) in urine

‘excretion is < 6.5 ug/kg for males, while for_fema;es
this dose is < 2 ug/kg.

. Table VIII "
Mean relative increase in urine secretion (in %)
dose males females
2 Y- B 74 o+
6.5 122 % S 201 *=
20 383 %% . | 531 %
65 . . . 345 ®% - 804 *%
200 412 *x 988 **
km\/ : Analysis of the uariance : * P < 0.05 '

*% P < 0.01 _
n = number of animals

5. 'Tox1c1ty. .

'The toxicity of the compounds according to the present

| invention has been determlned in male NMRI mice by neans
of Irwin's test (S. IRWIN, Psychopharmocologla, 13,
(1968), 222-257).

Progress1ve doses of the test compound were: admlnlstered
1ntraper1tonea11y to groups of three mice until the
lethal dose was reached (dose causing the death of two
out of three anlmals w1th1n 48 hours).



orally, parenterally or rectally. The pharnaceutical conpositions which can
be used for oral administration may be solid-or liquid, for exanple in the
f orm of tablets (coated or uncoat ed), 481+ s, -dragees, gel atine capsul es,
solutions, Syrups, and the like. Sinilarly, the conpositions which can be
used for. parenteral adnministration are the phar maceuti cal conpositions
known for th|§aMd@eIM=h@dmmnmsNE§t¢bﬁ lethadx doplee foymndoforothei |y

sol uti ons, SU%%@:S fh%rH& %mtloﬁor T84k e@fMER R mtleor&ablbhe

containing t

conmposi ti ons e conmpound s of, the i,nvention are neral y used
in the fornroﬁhﬁ&pﬁ&ﬁiﬁﬂﬂﬂ&?nds oy heTHavERtdeR: 8%FF BQF V&S TORL as
i nj ectabl e solutions, injectable suspgske ar¥s, tablets, drops, suppositories
and the like are prepared by the ne%ﬂods qyrrently used by pharmaci sts. The.
.conmpounds of the invention are m xe solid or liquid, non-toxic,
phar maceutical |y accept iomposaadr i er, and opt i onallleghalt dosedi spersi ng
agent, a disintegrating_agent .a stab|I|Z|ng agent(ianma/ka)| i ke. | f
desired, sweetening and colpouring agents and the |ike;gay al so be added.
The ‘percentage of active conpound in the pharnaceutlcal conposi tions may
vary within very wide linm &, ‘according to the patienf®dnd the node of
adm nistration, and in partjcular accordi.ng to the frequency of _
adm nistration. As far #pe daily posology is concergg it may vary
within a very w de range of” dosage units, for exanpl e om 3 to 350 [err]
of active conpound once or Bwi ce a day by i ntravenous 893j ection, or again
~from50 [err] to 5 ng of agtive conpound once or tw cgeg day by ora
ad/ni stration. Non- |Iﬁltlg§ exanpl es of a conposition containing a
conpound of the invention e given bel ow 651
o ' 245
>270
>268
231
>288
284
| ~ >268
P 294
The pharmaceutical compositionS'containing-the compounds

o2 2 H R H

accordlng to the present invention may be admlnlstered '

. orally, parenterally or rectally. '

km\/ The pharmaceutlcal 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. S8imilarly, the compositions which can be used for
parenteral administration are the pharmaceutical '
compositions'known-for this mode of administration, for
example aqueous or'oily solutions, suspensions or
emulsions. For rectal administration, the compositions
cOntaining the ¢ompounds-of the invention are generally
used in the form of suppositories. |



a) . an exanple of a sterile-solution for intravenous injection : Active
conpound - - 250 My Sodi um acet ate 19.15 ng Acetic acid
3.59 ny Sodlun1chlor|de - 81 mE®terile water - ~ad 10 nm (to
be kept .in a 10 m brown anpoul e, after sterile filtration of the

solutlon) b) an exanpl e of a fornul-a for a tablet : Activyve gonpound
0.5 mgy Mai ze Jhe pharmaceutical fgg:nﬁg q_ug@tﬁelnjectable solutlongs

l\/ﬁgnfes: Ium st earnaﬂa:table susbéhsmarﬁ)l )t\ahl\,ét}sy,r rdﬁdp@)n%upposn:&r]‘cie@ and 29- .
The fo omnng | I | se 0
illustrating.t ee plrlepar ﬁ]egﬁ%’g}%?; bg ﬁ-‘ﬁ% &?%rs cu%l%%ta% used by _
" 1- (1 Hi nmi dazolphanpacilsts.- benzani des accordlng to the invention as well as
the preparati f l4 e h

Fhele dhdé“ﬁﬁd%ﬁ& ‘H#%gtf&ﬂ'%%% @%g%ﬁp h WeUY GRf

magneti c resonance spectra ( et erm ned ruker apparatus at
250 MHz, u5|rm}#QR#QMnBQﬂn§9#¥£he rharmacautdicaldye asseptable eaawies, shifts -

are i nfll cat ed adudqilﬁ:iaadm wBthT?% igRlsin fagledm fa dq.samite@ﬁal‘t(ilxﬁ;at t
respectively a single ubl.e u e quarte
and a mul tipl &9¢ rﬁ)lsé"af z?tqedﬁ" %& ég‘ tlal}kﬁ ngtlfl %ﬁ red,

1- (1H i m dazolswhetermng lantk modateding dgents and the 1B¥kec miagr iaflispatieon of
‘the correspondjfbfci ds (method (a)). 1. Ethyl 2

hydr oxy-5-[ (I H-1'm dazol - 4-yl ) net hyl ] - benzoat e hydrochlorlde A suspension
of 3.1 g (12. & QSCQﬁtQm%yﬂ?é¥¥35E{@HNHQﬁRﬁx&ﬂ-thﬁyphﬁﬁmﬁﬂ

aci d hydr ochl Ui RIRAR wildhiath g Radeen ind v Colcoralisy M of

~ absol ut e ethanol I.S saturate err a cyrrent of
O\ to the paéient aﬁa Jode o adﬂinlstratlon, and in

' .partlcular according to the frequency of admlnlstratlon.
'As far as the daily posology'ié concerned, it may vary
within a Very wide range of dosage units,'for example
~from 3 to 350 ug of active compound once or tWice_a day
by intravenous injection, or again from 50 ug to 5 mg of

' active'compound-once or twice a day by oral |
administration. |

Non—llmltlng examples of a composition containing a:
: compound of the invention are given below _
a). ‘an example of a sterile solutlon for 1ntravenous
injection :

3”\/' | Active compound - 250 ug

| '~ Sodium acetate - 19.15 mg
Acetic acid | 3.59 mg
Sodium chloride 81 mg
Sterile water - ad 10 ml.

(to be kept in a 10 ml brown ampoule, after sterlle -
| " filtration of the solution). '
‘b) 'an example of a formula for a tablet : -

Active compound - - 0.5 mg
Maize starch. | 38 mg
Lactose 63 mg
Magnesium stearate 1.2 mg

Polyvinylpyrrolidone .,'2.5 mg



gaseous hydrochloric acid. This is then slowy heated to refl ux
tenperature which is nmaintained for 10 hours. Subsequently, the solvent is
evaporated until the ester precipitate9-The latter is filtered, washed

W th di'ethyl ether, and then dried. 2.3 g of ethyl 2- hydroxy-5-[ (1H
|n1dazol 4- ylgnethyl benzoate hydrochlorlde are obtained. Yield : 68%)

M Pt . 195- 19Bpefp} AWRREDRERrlipétingnexageles argsgiver)foy bheoH s)

" 4.37(2H, Bl o§e95flbldhstr§tiﬁ§1thé) ré 4968 tbddbs Snd0kibkeltufed2(1H s),

Thi <. con L - T E TG DEAS AR B foyl SLBNk ] Penzoate.
2-hydroxyn@eht1@ﬁHasnwd&10hs4th¢Ipnepgtatbenzofctheld Lntepmedﬂaass. :
descr'beg h@h@bgaé§9ﬁgiEsExé 'ﬁu§1§§%tﬁ gM%gﬂ?tPgsé a6l Eg Se£gnpl ete, )

the reaction nedi umi nebtralze IOI’IO a con rated
ammoni a $YMB)| weret determined wikbral Bxuker apparatusrat 350 Mﬁa.the .

fl|t;atgubin@v%BQE?heéhmeQlahédaéeﬂnﬁéﬁﬁamrEeféhénéé$;dﬁﬁeoéhémﬂééllS
“purifie ronat Q g el ue

Gi'chi or oRBLAERe A78: AAHIPRLeR ipi dofla’TpphT. ““Hhe 18ctets 5, a, a4, ¢,
hydr oxy- §- phéd( mHindiidatel résperetihgly- besingletysaoﬂbabheﬂ wat doabB&%

yi el d. . Eﬁb& Ere%pgggg?g hygrgﬁ?kgékdgngfétﬁgg£l&§§Lerr] (ethanol ethﬁr).

Anal ysi s” err al cu H 5.40 _
9. 44 found : - 56.58 - 5.50 9.21 3. - Ethyl

2- hydr oX s Fie(lH'Pgbga%ahiénYBkDEH&YEkarbfﬁéoalﬁ y11. 18 g (3.8 mmle) of
2- hydr oxy- 3- azgQl-4- yl)p benzoic.acid h drochlorlde
Hirii ik

(prepared as descrlﬂeélﬁeigﬁﬁéFP fgbenzoates o fprmpla II

‘A. By esterification of the corresponding acids (method (a)).
| 1. Ethyl 2 hydroxy-s [(1H-1m1dazol-4-yl)methyl]-benzoate-
hydrochloride. - : - :
A suspen81on of 3.1 g (12 2 mmole) of 2-hydr0xy—5'[(1H-
‘imidazol-4-yl)methyl]-benzoic acid hydrochlorlde
(prepared as described hereinafter in 2.C. ) in 150 ml of.
- absolute ethanol is saturated at 0°C with a current of
géseous hydrochloric acid. This is then slowly heated to
. reflux temperature which is maintained for 10 hours.
Subsequently, the solvent is evaporated until the ester
- precipitates. The latter is filtered, washed with'diethyi '
-ether, and then dried. 2.3 g of ethjl 2-hydroxy-5-[ ( 1H-
1m1dazol-4-yl)methyl]—benzoate hydrochlorlde are '
obtained.
Yield : 68% M.Pt.: 1954198°c. - .
NMR (DMSO) spectrum : delta 1. 34(3H, t), 4, 03(2H s),
4.37(2H,q), 6.95(1H,d), 7.40(1H,s),
7.49(1H,dd), 8.70(1H,d), 9.12(1H,s), 10.6(1H, 8).
2. Ethyl 2-hydroxy-3 [1-(1H-1m1dazol-4-yl)ethy1]—
benzoate. '
' This compound is prepared as described in 1. above;.
but starting from 2-hydroxy-3-[1-(lH-imidazol-4- -
yl)ethyl]-ben201c acid (prepared as described
hereinafter in Example 2.A.2.). When the reactlon
is complete, the reaction medium is neutral;zed by
the addition of a concentrated émmonia'solution, the



i'n 15 'm of trlethyl orthoformate, -in the presence of 1.2 g of anhydrous
montnorillonite K10, is heated under reflux for 9 hours. The mixture'is
then filtered and evapor at ed under rect®ed pressure. The residue obtained
is purified by chromatography on 150 g of S|I|ca (eluent 95:5:0:5. v/v/v
di chl or onet hane- net hanol - anmyni a)

2- hydr oxy- 3-[ 1- (IHmﬂﬁﬁﬁéioﬁﬁ4t§lPESn?}ﬂF958ﬁ28§feaP§ EbﬁaﬁhéﬂraHﬁRl§DNBC»
spectrum: - delta 0e& Hakbd indelroréddledHpitbsstrd4( 3tthe) rediddéet 0

2.0(2H, 4. 31 1H
7 80( ety 7. 63 PhEARSR a5 banaEs ébFX.%£a°wegég£a5§¥ Ehchiliepnast
.further'purificatldnluentpseﬁav¢vtﬂechdprempmhdnagmBEhaanide ( Exhypl a-

419). 4o VeLhy! aduudyoer -l gt gldapaladot) LURYRY bendBBEgake T o

conmpound is pr epar.e rom
2- hydr oxy-3-[ (1H-i MéwleMW}rt}l reBR$l yiBddzoi @hacpernﬁspeéﬁnagu de

(prepared as descr ingagtckaneiriatt aelis E}eatmb@CZ(étﬁahomnéthéengrret hanol .

M Pt.: 153-154[err ) .S trrum : delta 3.87( '
3.91(3H,s), 6. 77(1}5"4’)1“&88?(’@%9@165 %5?‘% %17 58(1Hs), 7. 69(1H dd),
- 10(1Hs). B. vi a chadctlatedn traﬂsssnsﬁtlon (neHhadgo(b) and (W) ¥p.4%.

Met hyl - 3- [(1FL|n1d d4 Lyl ) met hyl ] ¢ % sgethoxybenzgagg .a. thhgl

2- (2-chl oro- 2- propeny oXYy) - benzoate A suspensi on of 304 g (2 nol &) of : _
met hyl 2- hydﬁoxyb@ﬁﬁ?ﬂb@n@@dﬁ@XY2§-d10K1H0nmsdaaﬂirédY&éPeBQYé]tO 5 nole)
of potassium car bopahngcated 69 g (0.625 nole) of 2, 3-dichloropropene in

U : -1.18 g (3.8 mmole) of 2-hydroxy-3-[1-(1H-imidazol-4-
yl)pentyl]-benzoic acid hydrochloride (prepared as
described hereinafter in Example 2.A.3.) dissdlved :
in 15 ml of triethyl orthoformate, in the presence
of 1.2 g of anhydrous montmorillonite K10, is heated
under reflux for 9 hours. The mixture is then
filtered and evapbrated under reduced presSure. 'The
residue obtained is purified by chromatogré@hy on |
150 g of silica (eluent. 95:5:0:5 v/v/v
dichloromethane-methanol-ammonia). _ 0.213 g of ethyl

-hydroxy-3-[1-(1H-1m1dazol-4—yl)penty1]—benzoate is

. obtained.
_ . NMR (DMSO) spectrum : delta 0.81(3H,t), 1.0 to
. \”s/ ' 1.29(2H,m), 1.34(3H,t), 1.77 to 2.0(2H,m), 4.31 to

4.41(3H,t+q), 6.77(1H,s), 6.86(1H,t), 7.46 to
7.50(2H,d+s), 7. 63(1H d)- :
The product obtained is used as such,. w1thout
further purification, to prepare the correspondlng
benzamlde (Example 4.15). '

4, Methyl 2—hydroxy-3 [ (1H-imidazol~-4-yl)methyl]-
benzoate. | | | |
This compound is prepared as described in- 2. above,
but'starting from 2~hydroxy-3~[(1H~imidazol-4-yl) -
methyl]-benzoic acid hydrochloride (prepared'as
described hereinafter in Example 2.A.1.) and from
methanol. M.Pt.: 153-154°C.- ' |



Titrés of di i . ; 1 s, After.tmo and

litres -of dry acetone is heated under reflux for 10 hours. er |
2 hglf hour s, ?ive hours and seven and a half hours of reaction time, 69 g
of potassium carbonate and 69 g of 2, 3-dilehl oropropene are added each tine.
The suspension is then filtered off and the filtrate i's evaporated under

d pressure. The residue is taken up in ethyl acetate, and t _ o
;gﬁﬂﬂaonpi s washed %c%@bl?%‘f% s#edta cdl. 8y RiDuE) 5B 191 (BHf ) sodi um

i i 1H awyl, T4 SR W : sol ution of
Sod um 6hi or 1 de. t?ﬁ?}?&fﬁ“*’g@? gav*‘;’f'edﬁoﬁﬁ%?ﬂma@ﬁ@@ and 1 s
distilled under reduced pr@%% r g0 ( ffkrcﬁ.nethyl 2-(2-chl or o- 2- o
pfopenyloxy)-benzoate'are obtained. Yield : 87%B.Pt.: 11%ferr]/1..1 " ﬁéiey
i et . Sk S T 2 R B S crmd MU TR T2 B e r o
of nmethyl 2-(2-chlqro-2- prﬂPen OXy)- enzéht ) n ree y _
bott omed flaskl* ar @"%Yelf AT i Ty odit4ryan gt hylljesz-ar e then heated as
rapidly as possitﬂ(méﬁhigiﬂéﬁydateﬁt this tenperature, an exothermc

I"ac

i ' : ' i s to 293[err] by
reaction takes place su |y . the | npe[gture_lncreasei
itsel f and reflux gln'ci‘"b_ %-ﬁg (gr"’}ﬁé’rr%é’mr@mwmca benzgatet.akes

place. After cooling toﬂaHMSPGMSi@mpeﬁagmmeg'RQeNQQQQQGE_hétg&ﬁtbLJEd ”“deF 
ehtorea sy 2, et vataease faus stupotemmim o
109-110[ err]/ 1.3 nbar. Npﬂi@@prﬁQSgedpnﬁnmpléelbi.ﬁoE&é%Huﬁ)carbonate,
g o ' and 69 g (0.625 mole)_of.2,3—dichlorqpropene in
1\ _ : 3 litreS“of dry acetone is heated under reflux
- ' for 10 hours. After two and a'half hours, five
hours and seven and a half hours of feaction
time, 69'g of potasSium_carbonaté and'69_g of
2,3-dichioropropene are added each time. The
suspension is then filtered off and the
-filtrate is evaporated under reduced pressure.'
The fesidue is taken up in ethyl acetéte, and
the solution is washed'successively_with a
' _satufated aqueous solution_of'sodium.
‘thiosulphate, with Water, and finally with a
- saturated aqueous solution of-éodium chloride.
The organic phase is dried over sodium |
sulphate, and is distilled under reduced
pressure. 394 g of methyl 2-(2-chloro-2-
propenyloxy)~benzoate are obtained.
' vield : 87% B.Pt.: 119°C/1.3 mbar.
| 1;b,'MethY1'3-(24chlor6-2-propenyl)-2}
hydroxybenzoate. ' _
274.1 g (1.21 mole) of methyl 2-(2-chloro-2-
propenyloxy)-benzoate; placed in a 2 litre _
round bottomed flask, are carefully degassed
with argon. They are then heated as rapidly as
. possible to 260°C. At this temperature, an
exothermic reaction takes plaée suddenly : the .
temperature'ihcreaseé to 293°C by itself and
reflux and blackening of the reaction mixture



3:95(3H,s), 5.17(1H m, 5.28(1H mM 6.90(1Ht), 7.48(1H dd), 7.85(1H dd),
11.22 (1H,s). 1.c. Methyl 3-(2-chloro-2-propenyl)-2- nethoxybenzoate.

W thout exceeding a tenperature of 10[eB2t+ 8.81 g (306 mmol e) of sodium
hydri de are added in portions to a solution of 57.7 g (255 nmol e) of nethyl
-3-(2-chl oro- 2-propenyl ) - 2- hydr oxybenzoate in 500 m of ‘anhydrous '
~di met hyl for mam de. The r%3%ep eplacae Afkpritcomlintg |t @mbienh nutes. A

sol ution of 43.45 g (306.¢mpdAatire PEHE Poddtene distianddgrband the
teniperature of the mxture_ is i ntai ned at 40]er] for %i ours._The
reaction mixture is car e’f%ﬂ‘?‘iﬁga&ﬁ%??‘ﬁﬁ'o 4%l 19 1Y I KatdT(2and is

extracted several tines ohldretinpramsaiyil e-2-Tsroxybinzgaias ares o
concentrated to a vol une l%t-. qg)eo M and is.then washed successively wth
AP

water and with a saturat® us sol ution of sodiumchloride. The

solution is dried over sbikldnsB§hatlRihd  HOSOIIAR/ 3.3 avgior at ed under.
(ol uont | 5050 v/ v di chs chefale Specas ¥ GUgeandupHy sy <111 2 0F
3 (2- chl or o- 2- pr openyl ) -2« OHEThoRyb St B Ak it (g Ty 6430 (1B 3. Pt
~: 107-110[err]/0.5 nbar7 (€8 {HNMR [ e77d5 speaddymil b t@ml.eh3 (2H, s),
7 BI(IH ab). - aaha: HeRRh A R T TR st byt 12l
_met hoxybenzoate. A sol utnethafybenZoak€189 mmole) of methyl 3-
'(Z'ChlOro'z'prOpenyl)'Z'Wﬁﬁﬂkﬂﬁngigégﬁfhj”giégmperature.oi 10°C, 8.81 g
U o ' (306 mmole) of sodium hydride are added in
' ' portions to a solution of 57.7 g (255 mmole)
of methyl 3—(2-chlor042-propeny1)—2-
hydroxybenzoaté in 500 ml of anhydrous
dimethylformamide. The mixture is heated at
40°C. for 15 minutes. A solution of_43;45-g (306
mmole) in 50 ml of toluene is thén.addéd and
. the temperature of the mixture is maintained at
40°C for 3 hours. The reaction mixture is
carefully poured into five litres of water, and
is extracted several times with ethyl acetate.
The ofganic phase is concentrated to a volume
of 500 ml and is then washed éﬁccesSively.with
water and with a saturated aquebus solution of
. sodium chloride. The solution is dried -over
sodium sulphate and the solvent is evaporated
under reduced pressure. The residue is
purified by chromatography on silica gel.
(eluent : 50:50 v/v dichlorométhéne-hexane).
49.2 g methyl 3-(2-chloro-2~propenyl)-2-
methoxybenzoate are.obtained. o :
yield : 60% B.Pt. : 107-110°C/0.5 mbar (oil)
NMR (CDCl,) spectrum : delta 3.73 (2H,s), |
3.82(3H,s), 3.92(3H,s), 5.14(1H,m), 5.32(1H,m),
_ 7.15(1H,t), 7.47(1H,dd), 7.81(1H,dd). _



81.5 g (378 mml e) of mchl oroperbenzoic acid in 300 m of dry chloroform
is heated at reflux tenperature for 150-minutes. .It is cooled to [err] and
the precipitate thus forned is renoved p§3filtration. The filtrate is
successi vel y washed with a saturated aqueous sol ution of sodium

t hi osul phate and with a saturated aqueous, solution of sodi um bicarbonate.
The solution is dri ek ®vafethig Lﬁﬂk&%@%TW%%llﬁz’evaporat_ed _
under reduced pressure Whdenbxyaeashterw, 30[err]. The residue obtained i's

'suspended-in- 300 m of -anhydr.ous, met hanol ,_and yjxed w th 1. (1,32 |
nol e) - of finely ground so’ﬁi‘%%’ t&ﬁa "Jé'.s' Qﬂ'h(eﬂ#m ) sojﬁé“ﬁ?%ﬁ”t (]J?T ef | ux
tenperature.. 137.6 g.(1.(32-chleo-d-gropeny ) re-nstiaatybearao itk ethd rof '
portions, hourly, to the g e f t flVE q UL SN hgafd ng at
reflux tenperature, net ha‘_ano{gib_% ?‘v’eﬁovngﬁaoluén)dg?ﬁrr}g uclre}gflgressur?ze&crhe rdesi due
is taken up in 500 m of imt3G0 amd afktdxictchlonaform hig heated at wrflux
T dssur e, The res due. i o g e e o 1 oa o clent
. : e residue is purifie - chromat ography on_silica gel (eluent :
92.3:7:0.7 v/v/v dichlor m-tﬁml%%ﬁ asqyuﬁsf%‘iflgrﬁ%"e& _
3-[(1H imdazol - 4-yl) nmetwy| fiPereet toxy bertro af £l tret o hisni nasbes8istally 30%

NVR (DVBO) spectrum: delta.3.73 s), 3.83(3Hs). 3 89(2H ). 6.78(1H5),
7.11(1H t), 7.24 to 7. 73(‘&?13,‘}8‘.; with 3%-8%‘213%‘%4%%‘%“%‘%2 %%itlgl%lr?e% ﬁ’ig used -
as such, w thout - sodium thiosulphate and with a saturated -

_ _ aqueous solution of sodium bicarbonate. The
\v, ' : solution is dried over sodium sulphaté and the
solvent is evaporated under reduced preSSure
without exceeding 30°C. | o _
The residue obtained is suspended in 300 ml of
-anhydrous methanbl, and mixed with 111.3 g
(1.32 mole) of finely ground sodium |
bicarbonate. The mixture is heated to reflux
temperature. 137.6 g (1.32 mole) of
formamidine acetate are added in portions,
hourly, to the mixture. After fivé_and a half
hours -of heating at reflux temperature,
'.methanol'is removed nnder_reduced.pfessure.
: . ' The residue is taken up in 500 ml of water and
~ ' ‘extracted with ethyl acetate. - The organic
| phase is dried over sodium sﬁlphéte and is _
evaporated under reduced pressure. The residue
is'purified”by chromatbgraphy on silica gel
(eluent : 92.3:7:0.7 v/v/v dichloromethane-
ethanél-ammonié), 13.8 g of methyl 3-[(1H-
'imidazol—4-yl)methyl}-z-methoxybenzoate are
obtained. ' '
Yield : 30% _ S
NMR (DMSO) spectrum : delta 3.73(3H,s),
3.83(3H,s), 3.89(2H,s), 6.78(1H,s), 7.11(1H,t),
7.24 to 7.73(3H,m). ' -



further purification, to prepare the correspondlng aC|d (Exanple 2.B. 1. )
The fol | ow ng conpounds have been prepared according to the nethod
described in B.1. above. 2.  -Methyl =34-

2- hydroxy-3-[ (I Hi m dazol - 4- yl)nethyl] benzoate.  This compound is prepared

from met hyl 3-(2-chl oro- 2 _propenyl) - droxybenzgate with a d of
- 35.4% but of cour S&SREE Fﬁ@ g@ﬂoﬁswpﬁﬁ né?h?PcpodWééﬁﬂH§crlbed

in l1.c. MPt. : 15FukeHess rIEdcea&baundol prepaiel ¢he b0rtbapona&ngred i n

Exanple 1.A 4. 3. zol-4-yl)methyl]-2-n-
propoxybenzoat e. Yit &IX? Q%OP[(IC%I ?_thhé%product obtained in the raw state,
is used as such for preparlng the corresponding acid.(Exanple 2. B. 2. ). C
By Fri edel - qﬁ%§ @g&?@g agd 1 a) di

5-tert- butyI d{oxy éQP &azo by been E * 6gnzggfgrh§3?6chlorlde
50 g of 1H i nitde& éPoghﬂorpé@Vére reacted with 60 g of

met hyl 5-tert- butyl - hydroxybenzoate in 150 nl of concentrated sul phuric.

decomosed. on ce 5«:%215%- varORs e e e s vy dpRE R 5,
chronatography andtmhama¢@nverted into its hydrochlorlde 1.1 g of N@thyl
5 LTt 2 Yk Scfpling ydgRlaben g ki 306-Bufeaea o
_propenyl)-2—hydroxybenzoate w1th a yield of 35.4%,
_ but of course omitting the methylatlon with methyl
\y; . : iodide described in 1.c.
' ' M.Pt. : 153-154°C _
The compound is 1dent1cal to that prepared in
Example 1.A.4. ' - _
3. Methyl 3-[(1H-1m1dazol—4-yl)methyl]-z-n-'
propoxybenzoate. o
Yleld : 20% (oil). _
The'prdduct, obtained in the raw state, is used as
such for preparing the corresponding acid (Ekample
2.B.2.). '

C. By Friedel-Crafts reaction (method (d)), _
. 1. Methyl 5-tert-butyl-2-hydroxy-3-[(1H~imidazol-4-
\“\/' : _ yl)methyl ]benzoate hydrochloride. o |
| - 50 g of 1H-imidazole-4-methanql-hydrochloride-are
reacted with 60 g of methyl S5-tert-butyl-2-
hydroxybenzoate in 150 ml of concentrated sulphurici.
acid at 20°C for 21 hoﬁrs. The,reaction_mixture is
then cautiously decomposed on ice.
The solid product is filtered off, purified by
chromatography and then converted 1nto its -
hydrochlorlde. _
1.1. g of Methyl 5-tert-butyl—z-hydroxy-3—[(1H—'
1m1dazol-4-yl)methyl]benzoate hydrechlorlde are
obtained. - ' | '



NVR (DMBO) spectrum: delta 1.3(9H,s), 3.45(3H,s), 4.1(2H,s), 7.3(1Hs),
7.75(2H; M, 9.0(1H,s), 10.5 to 13.0 (3H). 2. Met hyl - - |

2, 6-di hydroxy-3-[ (I Him dazol -4- yl)nethgstbenzoate. 95.84 g (0.57 nole) of
met hyl 296, -di hydr oxybenzoate, 190 ml of formc acid.and 51.14 g (0.38 -

nol e) of 1Him dazol e-4-nethanol hydrochloride are m xed together. The '
mxture i s heated untkeldef| & &hd M*@'—-fo?mkﬁ%oi&ﬁ‘\&hter azeot rope is

distilled off for 15mm nusmso) Te Sl % LIRS & W @& egw,iga(]l aiyed for
17 hours. ‘The reactlag ]r@xtureélkge oured into water I'—_'xces :-ﬁ-* )l :

2, 6- di hydr oxybenzoat® } 218 kact etk WaH 1 of EHSEn 1 12> Moy pi‘lpa-s% %o

then neutralized to m-l(Y @mwy. t he addition of adsa';]urat ed ﬁqueoutshsol ution
of sodium-hydr. |de i.ch] or ane e organic
phases are él‘l g%l over so‘tifuérﬁmgu lkﬁ;({ ecf}afg3 th(te svapor at ed under
reduced pressure. W)m@ﬂ@e@m&-fled by chromat ography on silica gel
(eluent : 94:6:0.6 vggl/g/4 cfd qprmlr%]%ﬁném -ammoni a). 14.8 g of

met hyl 2, 6-di-hydroxy-3 [( I m dazol benzoat e are obtai ned, =
contam nated by t r ackeb GTaihgEdTRED W"ﬁﬁﬁrs 190 & ok @NEoanshect rum

delta 3.72 (2H,s), 5:&:8@-%"(@-)38 an'iaa()ll'éﬂ)lH-&nﬁ@aHdl%a4-?n&QfaH@,

7.73(1H, s), 9.5 to 3 [.n, vi ew of, I'nst b|||t the, roduct thus
obtained is used -as]@ﬁ%’%’ Pt ¥k t“}fé?e%m?ﬁ “tthe .

correspondi ng benzarhektddxmier reflyx abte the Iﬁmmug: camipbmate_:ar e
pr epar ed aCCOfd'“g (£ ddirdpd Al AIGRANINGRY det Gor 3 RNiGutes.  The

‘\_/- reflux temperature is then maintained for 17 hours.

The reaction mixture is poured into.water. Excess
methyl 2,6-dihydroxybenzoate is extracted with .
toluene and the aqueous phase is then neutralized to
PH 7-8 by the additioﬁ.of a saturated aqueous
solution of sedium'hydroxide; It is then extracted

‘with dichloromethane,'the organic phases are dried
over sodium sulphate and the solvent is evaporated
under reduced pressure. The residue is purlfled by
chromatography on silica gel (eluent : 94:6:0.6
v/v/v dlchloromethane-methanol-ammonla). 14.8 g of
methyl 2,6-dihydroxy—3-[(1H—imidazol;4-" | _

' Yl)methyl]benzoate are obtaihed, contaminated by
e o - traces of residual solvents.
| Yield 13%.

- NMR- (DMSO) spectrum ¢ delta 3.72 (2H 8),
3.81(3H,s), 6.33(1H,d), 6.86(1H,s), 7.06(1H, d),
7.73(1H,s), 9.5 to 10.2(3H).

In view of its_instability,'the product thus
obtained is used as such, w1thoﬁt further
purification, to prepare the correspondlng benzamlde
(Example 4.9.). _

The following compounds are prepared accordlng to
the method described in C.2. above. o



-36- 3.° thhyl 2, 6- di hydr oxy- 3-[ 1- (1Hi i dazol - 4- yI)ethyI]benzoate. This -
conpound is prepared from/[err]- met hyl - 1H i m dazol e- 4- met hanol o :
hydrochl oride. Reflux tenperature is mei3s-ai ned for 19 hours. The residue
which is finally obtained is purified by chromatography on silica gelO .
(el'uent : 95:5:0.5 v/v/v dichl oronethane-nethanol -amoni a) Yield : 43% NWR
(CDC13) spectrufr: d¥pthYl. Bp63diBydraxpr3r iy (18 18idakg)-46. 40( 1H, d),
6.79(1H,s), 7. 14(1FUy1)ZtH§i}bbﬁioagQ O(3H). The product obtained is used

rl t on, to prepare the corresponding
anigﬁrdemtéggﬁ;ILuz&g gﬂpoun t#§|prepa£edpfrom a-methyl-1H-

6- hydroxy- 3- [(IFLln1dmzdazdlg+;?ne?haio2Gh%giba?ﬁgﬁzgi%Z ﬁ?ﬁ%@%h¥kp S _
1H

comounds are s nhmgﬁ‘é%’é?éﬂgée%%#ﬂ%ﬂt%m& AT e BPUEe: 5 Tt oremidue) 8)2 |

of ethyl 2-hydroxy- ¥bkeknis ably omzsmedoisfpumﬁmmyfnd 5; 5e§gt3re

mol e) of 1Him daZO|6hﬁoﬂ§E8§f‘9bh§?ygﬁg§£i£ée%g§ ? gé dﬁ%urfélé% (&) 5P e

for 53 hours.. The pr cts, Obtainhed
chr omat'ogr aphy on sﬂ"?\ﬁ thang-methanelvammonia).

di chl or omet hane- nethﬁhaldannva?) Z 2 g of ethylbénzoate e thds obtalned
3-[(1H e

Gald O Sohie RSkl S %%crsﬁe%ma (GHgeta 4 165t )

'2.34(3Hs), 3.83(2H, s$q431(m(QH; B s 4@(32@“ g, 79 O}, &) . 14 BB(dy d)

7.45(1H,s),. 10.0(2H 7, 37§119 Qj ei(g P?ﬂp_ydroxy 3-[(1Hi m dazol -4-

| ) met-hyl ] - 6- nethylbenzoate are o at the sane-tinme. Yield : 2. 8@6'
l>\//l ' :yl%l 103[ er r | ThR/PYARgt s‘b‘é"& ingd . isjqged jasiGyBl 4 JWithotif 3H, s).
3. 88(2H s), 4.39(2H, mrtlﬁeﬁi’éliﬁﬂﬂcaiﬁlﬂrﬁ( . S@rrepare the correspondlng

_ - benzamide (Example 4.10.).

4. Ethyl 6-hydroxy-3-[(1H-1m1dazol-4-y1)methyl]-z— .
'methylbenzoate and ethyl 2-hydroxy—3-[(1H-1m1dazol-
4-yl)methyl]- 6—methylbenzoate.

These two compounds are 81multaneously prepared from
a mixture of 80.8 g (0.448 mole) of ethyl 2=hydroxy-
6-methylbenzoate, 225 ml of formlc ac1d and 51. 5 '
(0.382 mole) of 1H-1m1dazole-4-methanol ,
‘hydrochloride heated at reflux temperature for 53
hours. The products obtalned -are separated and
purlfled by . chromatography on silica gel (eluent :
94:6:0.5 v/v/v dlchloromethane-methanol-ammonla)

7.2 g of ethyl 6-hydroxy-3-[(1H-imidazol-4-
yl)methyl]-2-methylbenzoate are thus obtained.

~ Yield : 7.2% M.Pt : 42-45°C. .
NMR (CDCl,;) spectrum : delta 1 36 (3H,t), 2. 34(3H s),
3.83(2H,s), 4.37(2H,q), 6.52(1H,s), 6.70(1lH,d),
7.08(1H,d), 7.45(1H,s), 10.0(2H).
2.8 g of ethyl 2-hydroxy—3'[(1H¥imidazol 4-
yl)methyl]- 6-methylbenzoate are obtained at the same
time. Yield : 2.8% _ M.Pt. : 101 103°C. :
NMR (CDCl,) spectrum : delta 1.40(3H,t), 2.47(3H,s),
3. 88(2H s), 4.39(2H,q), 6.62(1H,d), 6. 76(1H s),
7.12(1H,d), 7. 43(1H, s), 10.0(2H).



7:12(1H,d), 7.43(1H,s), 10.0(2H).: -37- 5. Methyl ' _

2- hydroxy-3-[ (1Hi m dazol - 4-yl ) et hyl ] - 4-. nethylbenzoate hydr obr om de. 5. a.

net hyl 5-bronmp- 2- hydr oxy- 3-[ (1Hi mi dazei3# yl)nmethyl]:4- net hyl benzoate.
95.6 g (0.71 nole) of 1Him dazol e- 4- et hanol hydrochlorlde are added in .

" portions, at anbient tenperature, to a solution of 87 g (0.355 nole) of

met hyl 5-bronp52-h Mﬁ&hy142nbYﬁ¥p§¥n30éKéHtimwﬂa@PESP-Eﬁ)aBthyl¢hén1Soc

Perkin I, (1973), 349bth91gggzghtgfhggggggbﬁgﬁgd sul phuric acid. Stirring
S nalntalned for 234 hours, The reactiogn _mxture_is then ured cautiously

onto ice and the aq@eBusUShb¥d Psbremerarbydyory-3nl¢iHyimidazadirfron of a
sat urated aqueous sol uti g )aethedilea-hedhgibdazobtei.s extracted with et hyl

acetate. The organic la a unde essur the
residue is purified by céso#a§ogpég§yﬁ%§gi §§k3“o$ﬂ§§§98§% g K ﬁpgﬂgll viv
di chl or onet hane- nethanohydrovhéOpudauereobddedednupOtnnonauogtapnbdeat '
second tinme on 400 g of %b##%@a@ﬁkﬂenio agﬁgiuﬂlénvbflﬁ7 g (9 asgrooleg

di chl or onet hane- net hanol nlaﬁ -bro
[ (I Himidazol -4- yl) et hPk] Methy h§r9€ﬁ§lea?§h¥ﬂ€°§r£r& HeahY%hPeﬁoate
sufficiently pure to be yses. asngsphetnaubeaf ahbﬁwsaa spepkibVR, ( DVSO)

L1 8), 7 é?<iH4§’§3“ﬁ%vaﬁé8%§ﬁ“§ 985,10 3% Shncnbabbbi bosemmeiny |-
4-net hyl benzoat e hydr obr awiide 2583ryiag. 2snmaharamhedefb¥|234 hours. .
5-brono- 2- hydroxy- The reaction mixture is then poured cautiously
k/; _ - . onto ice and the aqueous phase is neutralized
| to pH 8 by theheddition of a saturated aqueous
solution of sodium hYdroxide;' It is’ extracted
with ethyl acetate.  The organic layer. is
evaporated under reduced pressure and the
,res1due ;s_purlfled by chromatography on 1.4 kg"'
of silica (eluent, 9:1 v/v.dichloromethane—' |
methanol). The product obtained is
chrematographed a second time on 400 g of
‘gilica (eluent : 95:5:0.5 v/v/v
dichloromethane-methanol-ammonia). 2.4 g of
methyl 5—bromo-2-hydroxy-3—[(1H-imidazol-4—
yl)methyl]-4-methylbenzoate are obtained, which
e | - are sufficiently pure”to be used as such in the
' following step. '

'NMR (DMSO) spectrum : delta 2.43(3H,s), .
3.90(3H,s), 3.96(2H,s), 6. 62(1H s), 7. 51(1H,s),
7.87(1H,s). :

5.b. methyl z-hydroxy-B [(1H—1m1dazol—4-yl)methy1]-
4-methylbenzoate hydrobromide
2.38 g (7.2 mmole) of methyl 5-bromo-2-hydroxy-

_3-[(1H-1m1dazol 4-yl)methyl]-4- _

_methylbenzoate dissolved in 70 ml of methanol o
are sub]ected to hydrogenolys;s at amb;ent

' 'temperature; in the presence of 0.7 g'of 10%

'palladium on carbon, under a hydrogen pressure

. of 4.2 bar. The catalyst is filtered off and



3-[ (1H:-i m dazol -4-yl ) nethyl]-4- methyl benzoate di ssolved in 70 m of

met hanol , are subjected to hydrogenol ysis at anbient tenperature, in the
presence of 0.7 g of 10% pal | adi um on e38bon, .under a hydrogen pressure of
4.2 bar. The catalyst is filtered off and -38- the sol vent evapor at ed
under reduced pressure. 1 83 of methyl 2-hydroxy-3-[ (|l Hinidazol -

yl ) met'hyl | - 4- met hyl benz o P AYRCEAEEGHInder Xedyeady Prei@}ﬁWR

(DMSO) spectrum: delta 2, @ﬂ(@"bﬁ)me&ﬁll(ﬁ*hﬁdrofy@-( Zd‘ilﬁ-)lmfdéﬂ:{ll-ﬂ-s) :
7.13(1H,s), 7.68(1H,d), 86( 1Hs uct t s a| ned Jjs used as '
such, without further pLFFHIF%‘JaIEY%k‘ltIBe%T FRA9H ‘f?g Hchzanide -
(Exanple 4.14.). Exanpl eolitalned?r eipm]sdlomﬁﬁ, t he st artl ng -
G Tt 1) e RS dfcer g CHAE A n
2- hydr oxy-3-[(H-i mdazol3493y(3ﬂn§!hyl‘} %) acﬁcﬁ'{ﬂ*ﬂ}ﬂwﬁabhl'brl%@ﬁ ) g of
2- hydroxy-3-[ (1Him dazoy;ég yig je§ hyé]gspﬁngeperret hanol (prepar ed accordi ng
~to the nethod described in European Pat ent Ag a,tlonn 269.599 in the
name of the applicant) |'§h?|e%‘f‘é‘8"‘% G Ahjaing f "h?ﬁfi)fﬁlaﬁ‘? urs with
thorough. stirring, in theigiicsentertiey . @mﬂcms:as,sltunm;epm dehe The
ucous ol ot on 1 3_se: it CAARRASERE SR Ee el 0 Y e
hydrochloric acid. The precipitate which separates is filtered off and
g“:gﬂol alr‘gxﬁ%%]éleﬁ‘ ext raﬁf&ﬁa%ﬁﬁﬁ%f'%'é@f%& f'leﬂilfimlda@ol-swrc’pw
U . yl)alkyl benzoic acids of Formula Iv.
A. By oxidation of the correspond:.ng 1- (1H-:Lm1dazol-4-
' yl)alkyl—benzenemethanols. C
| 1._ -hydroxy-3—[(1H-1m1dazol 4—yl)methy1]—ben201c ac1d
(hydrochlorlde) : S
1 g of 2—hydroxy—3-[(1H—1m1dazol—4-yl)methyl]-
benzenemethanol ( prepared according to the method '
described in European Patent Appllcatlon ne 269.599
in the name of the appllcant) is heated at. 180°C for
' two and a half hours with thorough stirring, in the-
presence of 7.5 g of potassium hydroxide. The
' reaction mixture is then cooled and dissolved in
10 ml of water. The aqueous solution is acidified to-
— : pH 3-4 by addition of concentrated hydrochloric '
acid. The precipitate which separates is filtered
‘off and dried, and is then extracted with boiling
1sopropy1 alcohol. The 1sopropy1 alcohol is then
- removed under reduced pressure, and the crystalllne '
res1due obtained is recrystalllzed from 5 ml of a 1N |
aqueous solution of hydrochloric acid. 0.74 g of 2~
hydroxjr-B-—[(1H-imidazol-.4-yl)methyl]'_-benzoic acid . |
.h'ydr.ochloride are obtained. - |
- Yield : 58%. M.Pt. 257°C (decompos.ltlon) .
NMR (DMSO) spectrum : delta 4.08(2H,s), 6. 09(1H t),
 7.37(1H,d), 7.52(1H,dd), 7.79(1H,dd), 9.05(1H,d).



renoved under reduced pressure, and the crystalline residue obtained is
recrystallized from5 m of a 1N aqueous solution of hydrochloric acid.
0.74 g of 2- hydroxy-3- [(|Himdazol -#439+)net hyl]-benzoic acid
hydrochl ori de are obtained. Yield : 58% MPt. 257[err] (deconposition).
NMR (DVBO spectrum : del ta 4.08(2H, 53 6.09(1H t), 7.37(1H,d),
7.52(1H, dd), 7.79( 1Apakysis. £ox 164,H)N,0;. BB imnkl ysis for [err] cal cul ated
il;h' C 51.87 . H 4. 32d_- &ﬂéupa»fwnd tc 51'37 Eéxjﬂaﬁlgzl Alﬁ pl:sl_ho 10. 61
- i's conpound is used as_a starting materjial_in Exanple e :
fol I owi ng conpound was pF¥YFed in the sadk Wy, 2. 1,03 10.61
2- hydr.oxy=-3- (I - (| I—LTMslaamhpdm)d)m hysdd besi zoi stanct Thg Tetseriapalmd, used
as a starting conp %%% _is prepared from 2-hydroxy-3-[1-(1H
i m dazol - 4- yI)ethy?‘FE zenenet%anol with a yield of 50% The free acid is
obt ai ned by neut r al Teat fokleringconprund| was dpreparedcily sthe |same iway {rom
. wat er. 298-2 yYEiS - 62.06
e | h?lZ S%Lﬁ§dro£¥5@ 51 ({ﬁulﬁfﬂé&ollhd?f¥ﬂégx}] benzorﬁf 72 The -
2- hydr oxy- 3- [1- (1F+§ﬂ+%azol 4-yl yet hyl ] - benzenenet hanol used as the

.Zt grt | PgEmat erial PI Bhié e%ﬁ?@hmpm@bd\gag Oaté‘@ﬁﬁﬁhpcbmﬁd’eﬂ}]' n Exa'rrpl e

6.5. 0 uropean plication n )9, i t he

applicant. 3. %a&z&y' Slf 1 fﬂ?—?’ﬁ#dﬁﬁ 2%‘(‘?’{) yﬁa{fe )i ¢ aci d

(hydrophlorlde) 3 Bﬁl@aZQﬂriryﬁﬂﬁthlﬂ-bbﬁqehem@tﬁhﬁdl(mithrncymeid of
50%.

&/ _ - The free_ a_c1-d- is obta:;ned by-neutra_l.'l.zatlon of the _

hydrochloride'and recrystallization from water.
M.Pt. 278-280°C. |
Analysis for C,,H,,N,0, in % . o
cale.: - C 62.06 H 5.17 N 12.07
found : - . 62.05  5.37 ©  11.72
The 2+hydroxy-3—[1f(1H—imidazole4—yl)ethyl]-'
benzenemethanol ﬁsed es'the starting material is
prepared accordlng to the method described in
Example 6.5. of European Patent Appllcatlon
'~ n° 269.599 in the name of the applicant.
3. -hydrdxy—3-[1-(1H—imidazoi-4-yl)pentyl]-benzoic

; acid (hydrochloride). -

N~ : © 3.86 g (14.8 mmole) of 2-hydroxy—3-[1-(1H—1m1dazol-
. 4~yl)pentyl]-benzenemethanol (prepared accoxrding to
_the method described in.ExaﬁpleEG.G. of European

Patent Application n° 269.599 in the name of the
applicant) are heated at 170°C for 5 hours in the
presence of 22 g of potassium hydroxide. The’
reaction medium is then cooled and dissolved in

100 ml of water. The insoluble material is filtered
off and the filtrate acidified to-pH_iO'by addition
of concentrated hydrochloric acid. The salts which -
separate are removed by filtration and the filtrate



-y - benzenenet hanol repared according to the method described in
éxghépgngyg? gf Eur opean PategP-ABplication no 269.599 in the nane of tpe
applicant) are heated at 170[err] for 5-@#s in the presence of FZ.g en
pot assi um hydr oxi de. The reaction nediumis then cool ed and di sso Ye [

100 M of water. The.,(insqQluble material is filtered off and the filtrate
acidified to pH 10 bySaddpaldy acidésied: tat pH by dThehRehydrory+8-~[ The

salts which separate(aHelmedazed b¥y1bpéﬁé&linbéﬂgoigeaéidtﬁ?&?ochlorlde
finally acidified to

| - 4-yl R? f Pb‘éﬁ?SFc ig ash’;?aF%zﬁFaHaée@r@sop. 1060eml of is
ﬁeztbglg?f?zed ?régslegpszpl atophobpyl 1akg0§obf &hé4pgo@ﬁc£h§ product is

: rl NVR (DMSO spectrum: delta 0.83(3Ht), 1.17
?gt il gg?4HMn)Pt 1. 9§3tggg§}'%§?2}—lrr) 4(43(1H t), 6.79(1Ht), 7.33(1H, d),
7.47(1Hs), 7.69(1H ¥yPts. B4238r251°Chi s compound is used as the starting

material in Exanpl e SMR. ¢pM$o) sggc@,yﬁ;{lol YebPe&fo té’nf(ﬁpr{’espf)nﬂ n@ esters

QV[E?& .%%Z?QHTCF%%?E%W@ et 3D ehr®T C2Han H, 4.43 GLHAZ) 5 mol e) of
met hyl 3-[(1H-i mi daz@l7&(1&Jﬁnpthy33fﬂ{;&;hoxyb¢(lﬁp,aé)e, (Prepeqedyj n exanpl e
1.B. { ) dissolved ing net hanol "and 21 m  of a ‘1N aqueous’ ‘sl ution.
of sodi um hydr oxi de are ﬂ%ateh under refl ux. for 3 hours. The nethanol is -

evapor at ed under- r edtt® ¢ompound s diséd mtﬂm:&e‘sartﬁn@ﬁnaﬁeﬁaﬂ'ifﬂ ed to
pH 5 by the addltlomﬁmﬁﬂeni 19f3a IN -
_ L./ | : :
' ..B._ By hydrolys1s of the correspondlng esters by the
'  Claisen transformatlon. : '
1. 3-[(1H-1m1dazol-4-yl)methyl]-2-methoxyben201c
acid. - :
4.3 g (17.5 mmole) of methyl. 3-[(1H-1m1dazol 4-
yl)methyl]-2-methoxybenzoate (prepared in
example 1.B.1. ) dissolved in 20 ml of methanol
and 21 ml of a 1N aqueous solution of sodlum _
“hydroxide are heated under reflux for 3 ‘hours.
- The methanol is evaporated under reduced
'pressure'and'the aqueous solution is acidified”
_ - to pH 5 by the addition of 21 ml of a 1N
\We/ ' .:' : aqueous solution of hydrochloric acid. The
precipitate formed is filtered off, the
filtrate is concentrated to half its volume and
~ the new precipitate which appears. is also
filtered off. The two- crops are washed w1th
hexane and dried under reduced pressure. 3.16 g
- of practlcally pure 3- [(1H-1m1dazol-4- :
”yl)methyl]-2-methoxyben201c acid are obtalned.
Yield : 78% '
- NMR (DMSO.- + CF,COOH) spectrum : delta
3. 78'(3H',s), 4.07(2H,s), 6.96 to 7.82(4H,m),
8.91(1H,s).
The product obtalned is used as such to prepare
- the correspondlng benzamlde (Example 5.1. ).



aqueous solution of hydrochloric acid. The precipitate fornmed is filtered
off, the filtrate is concentrated to half its volune and the new

preci pitate which appears is also filte#dd off. The two crops are washed

wi th hexane ‘and dried under reduced pressure. 3.16 g of practically pure
3-[(1H i m dazol -4- yl)methyl]-2-nmethoxybenzoic acid are obtained. Yield:
78% NMR (DVBO + [err] sp&Rer ﬁ41°HbF€aCQmP%PB@1§?S heen(R¥eRyred B the
7.82(4H, m, 8.91(1H, s) Shfepwaguct obtained is used as such to prepare t he

correspondin benza Th Ilomn ound has -
been pPepareg in th néEﬁggﬁ émldaz%l-4-yl)methyf] -n—progoxfb nzoic

3-[ (I Himdazol - 4- yl)nethgiﬂ=2 n- pr opoxybenzoic acid. It is obtained from
met hyl 3-[(1Him dazol - 5u¥§§g§%9¥iﬁ 4 B @QéﬂPf”§9€Ein£ﬁf&§£8 4D

exanple 1,B.3.). The pro I S use such repare
correspondi ng benzani de Ytimﬁﬁhﬁl$‘2‘9‘PIPPOXIQER%G¢©¢yéPEeB@r@@eln
correspondi.ng esters obtgk 1gy1tﬁe3F;|edeI Crafts reactlon -
2- hydroxy-3-[ (I Hi m dazo] - enzoi ¢_aci d .
o oy T dazokhd brbdet phtathad: fo 2Rraa hg coueh to: BESPRTRT ¢
(1.35 nol.e) of 1H-im dazehe- éeﬂrébpﬁﬁﬂlhgdbéﬁbhnidde(Bxempﬂdeﬂ 2pnyportions
to a mxture of 156 m (1.2 nole) of nethyl 2-hydroxybenzoate and 675 g of

pol yphosphoric acid heated to 80[err] The reaction m xture is maintained at
this terrp@n at uB¥ hydrodgshsupf the hcgnnesmndmggestehe obkainedi byt bhe

: -Frledel-Crafts reaction. :
L,/ N 2-hydroxy-3- [(1H-1m1dazol-4-yl)methyl]?benzoic acid . and
' -hydroxy-s-[(1H—1m1dazol-4-yl)methyl]-benz01c acld
(hydrochlorlde) _ :
181 g (1.35 mole) of 1H—1m1dazole—4-methanol
hydrochloride are added in portions to a mixture of
156 ml (1.2 mole) of methyl 2-hydroxybenzoate and 675 g
.of polyphosphorlc ac1d heated to 80°C. '
The reaction mlxture is malntalned at this temperature
for 288 hours with good stirring. The mixture is then
decomposed on ice, and extracted twice-with toluene. The
aquedue_phase is adjusted to pH 9.5 by the addition of o
- 790 ml of saturated_aqueous solution of sodium hydroxide.
| , The mineral salts which-precipitete are.remo#ed'by
&“\z_ ' filtration and washed with methanol. This methanolic
| washing solution is added again to the aqueous phase and
the resulting mixture is concentrated with partial
elimination of the methanol. The solution is then
- adjusted to pH 10.3 by addition of a 10N aqueous solution
of sodium hydroxide, and is heated at 100°C for one-and a
"half hours so as te saponify the esters. The aqueous
solution is neutralized to pH 7.5 by addition of 1ON
_hydrochloric acid, filtered on Norit and the filtrate is
evaporated under reduced pressure. The residue is taken
up three times in succession in a toluene-ethanol mixture
‘and dried by azeotropic distillation. It is then
_partlally dissolved 1n hot methanol and the insoluble
. mineral salts are removed by filtration. The filtrate is



. 0Mmpos | (tracte i i . The aqueous phase is
' ' and extracted twice wth tol uene _
ggfﬁngze?oonggéé by the addition of 790 m of saty:aﬁ:da?gu$gﬁgvzglg;lon
[ ide. The mineral salts wAReh precipitate : V¢ _
?Trf?glfghhﬁﬁéoﬁégﬁed wi th nethanol. This nethanolic washing solution is

' | . r lting mxture is concentrated

i th partial el %ﬁ’?ﬁé??@%**iﬁ?%%eﬁéaﬂa%?pr@%émbﬂthenr-esiahen_igdj isted to
. I a ) : . - . . . an
ElfloPgrby addiFﬁéhsgﬂlueﬁoinaqunmns?ﬁﬁIy?;@ggegsgﬁglég}g%?%§ %ﬂ§ 4gnd is
heated at 100[ ethénf arPieqagy ?gggﬁ?%s%§g7;gr39gthi¢Q W of CAitber1ite
hydr ochl o ¢ act oS (FP4FEH Of Koe | cokumint heo féhy "léndopyPogg] €0 under
! ) . : . n .

réduced pressurequivabeniess d2ifed Smd AEED 'égg%eiééigfhéﬁq%ﬁr4Tme¢hammkn

' ' ' ' by azeotiropi _
o a5 o s SRS N o en s ate mt ki ik piean o
artially dis ; bsm 17 -2 t under, re
Iroem)_v'ed by fil t9htthe eludiee fvdrtias efrdim 11,2 %0 6. O’\r/vgtﬁglru_térﬁf‘

48, '?#%%Iioh.
\ ' | ssoJ.ved in a mni num of” P i vh
iprs.efﬁg;]e&a: P?ea&gbt %ftﬁe{@?ﬁngast*%rm%%(ﬁwm AfhdrtdrorHIRAS o hei g

of the col um: ¥9-%m m@-lﬁm(gqmt&?nqﬁ_saﬁjg{éﬂ S%Oeﬁmgﬁ?,\% er
1Hi i dazol e- 4-adtifEml oft -(w%téﬁfra\ffft(g a'tcﬁxse?pu%%%m% ofs soddmcont i nued
018 P OB A 4 o o e e 2
1S 0] ust e 10The Tebitineatlis optalnced 16880 agglyoYs 39l Y1 on of “Sodi v
hyqépxide_and b&ab%%%g&ﬁf?@%%%ﬁigggeprHgﬁé‘ar§pﬂueaeh§nhahbn_ﬁixture_ .
ol uene- et hanoPBd A8utbeantakont beninalos BBsbeol G b begaspLiggetopitriLe.
tol uene- et hano , due an_the filter (129 %_IS Chro tographed
It is then flliereﬁenThilE@?EQQ hggﬁnﬁesldue on' the gllter (129 g) is
on silica (Soocﬁroﬁg ggéapﬁegegn silica'(soo g, 15 um) after having
been previously depdsited on 300 g of silica (0.2'tp
0.5 mm) (eluent : 75:25 v v ethyl acetate-ethanol).
5.99 g of 2-hydroxy—3-[1H-imidazol-4-yl)methyl]-benzoic
-acid are thus obtained. M.Pt.: 245-252¢C (watér). '
 Analysis for Ci H;oN,0, in & . -
calc.:' € 60.56 - H 4.59° N 12.04
 found : 60.32 - 4.69 @ 12.41
At the same time, 31 g of z-hydroxy-s-[(1H-imidazol—4-
o . yl)methyl]-benzoic acid are obtained. .T
| used'as starting material in[Example 1
254~258°C (methanol-diethyl ether).
Analysis for CyyH;oN,0,.HCL in $%: . _
calculated: ©  C 51.87 & 4.32 N 11.0
found : 51.65 4.24 10.45

Its hydrochloride,
-A.1l., melts at

Cl 13.40 -
13.73

Example 3. Preparation of_ﬁhe starting 2-hydroxy-3-[1-(1H~

' : imidazol-4-yl)alkylj—benzonitriles of formula Vv.

2-hydroxy—3f[(iH-imidazol-4-yl)methyl]-benzonitrilé.-

1.a. Ethyl 4—bénzy10xy-2-[(1H-imidazol-4éyl)methyl]—3-'
OoxXo-butanoate. :

1.

182 g (0.77 mdle) of éthyl 4-benzyloxy-3foxo-

butanoate are added at once, at a temperature of -



been previously deposited on 300 g of silica (0.2 to 0.5 mm (el uent

75:25 v/v ethyl acetate-ethanol). 5.99 g of

2- hydroxy 3-[1H i m dazol - 4-yl-)net hyl ] -béB2oic acid are thus obt ai ned. '
M Pt.:+*245-252[err](water). Analysis for [err] in %calc.: . C 60.56 H
4.59 N 12.04 found : 60. 32 4. 69 - 12.41 At the sane tinme,
31 g of 2-hydroXy- 519 {QH%9ri algplutsion | 9fheltn |9 beh AR & el aff SAhiWl ned.

Db D561 or 1] (et hamol e bt Tib RS e hadd) an”‘“'e o oal eul ated:
C 51..87 H 4.32 %ﬂjgu,}g dest 1%%‘6?‘?% 45 "Plrn ! 56£ it Zuzite
10. 45 . 13. 73 Extemperatuis ppit ais athexf ddceleadatrd i+%p X hatdi(my 3-[1- (1H
) hydr oxy- a1 Lk AESHRE of 3w 1o b Wil f93e) of 4-quigromethyl-

4- benzyl oxy- 2- [(I Hlﬂnmzmlqll)mml}omd@m RO mlataf a.vka.@lgn(e) 77

mol e) of “ethyl beé‘@ﬂél%i/ fs%eé’%l?é}%’w He cﬁf&ed FhONEBrtite s

tenperature of - 43- a sol ution of 16. g (0.735 nol e of sodi um
in 590 m of absol Lﬂ‘%l%"(%n?ﬂ’ rel"Hé‘-”?‘n'G& @@#@%t‘??‘?&ﬁf#‘ﬁ#ﬂ?’}ﬁr&ﬁes at
anmbi ent tenperat urestifréed fdwen qomied tsubs&iﬂﬂﬂlyaruh@ s\psnsibwfiH3. 6 g

of (0.35 nole) of 4-chloro 1H i m dazgl e h chlorld I.n .300,.m _ of

s ure ToLo) o SRR ING (afhedl 127AE ISl Al Eedd G

return to anbi ent tsoletbbimret 36 mk dlaomnuammdwdrﬁlﬂmqlmmdmt he :

suspension is evapoiﬁ\tggot,ﬁ)l dc;f/ Té}?d rgl% r%ﬁzf’é‘&‘b&‘%é\fé fol ution
t

of 35 m of -concentrated hydroch orlc acid 1n and I's’ then

eX{racted several ttmsmwh eyl cather. THEhe, AANRAUS RPASS sis

neutralized with a solutlon of 18 g of sodium
hydroxide in 200 ml of water and is then extracted
several times with ethyl acetate. The organic
phases are washed successively with cold-water'and '
with a saturated aqueous solution of sodium _
chloride. It is dried over sodium sulphate and
evaporated under reduced pressure. . 107 g of
practically pure ethy1'4-benzyloxy-2 [ (1H-imidazol~
4-y1)methyl]-B—oxo—butanoate are obtalned | '
Yield :97%. L : T
NMR (DMSO) spectrum :f_d,e]_.i_:a 1.11(3H,t), 2.9'_8(2H,m), .
. 4.05(2H,q), 4.08(1H,m), 4;'-25{2H,dd),_'4,47(2}_1,5),
~— - 6.75(1H,s), "7.25 to 7.39(5H,m), 7,47(1H,'q1)'.
 1.b. Ethyl 4~benzyloxy-3-hydroxy-2-[(1H-imidazol-4-
| yl)methyl]-butanoate. _ |
An ice cold solution of 6.03 g (0.16 mole) of sodium
 borohydride in 25 ml of water, is added at once to a
solution of 101.2 g (0.32 mole) of ethyl
4-benzyloxy-2-[ (1H-imidazol—-4-yl)methyl ]-3-oxo- _
butanoate in 600 ml.of ethanol cooled to.-20°C. The
mixture is allowed to return to ambient temperature
“and is stirred for'one.hour; Subsequently, 25 ml of
acetone are added. The solution is evaporated to
dryness and the residue is taken up in 500 ml of
water. It is extracted several times with ethyl
acetate.  The organic phases are washed with water



neutralized with a solution of 18 g of sodi um hydroxide. in 200 m bf mateﬁ'

~and is then extracted several tinmes with ethyl acetate. The organic phases . -

are washed successively with cold water48rd with a saturated agueous
solution of *sodiumchloride.” It is dried over sodium sul phate and -

evapor ated under reduced pressure. 107 g of practically pure ethyl
4-benzyl oxy- 2- [ (1H peddwigh assptypratrdl pageens- salukbaneof sodhuBi ned.
Yield :97% NVR ( DVegL %ﬁaétrUThe dakbadiléa(avek)soalﬁﬁ(adl até- 8a62H a),
-4.08(1H M, 4. 25(2H,dd), 3 g ‘2}‘ 25 to 7. §5H¥j .
7.47(1Hd). 1.b. Et FoRg |a§ye§an§?aﬁ eg. ynferreduged pressure.
yl)nmet hyl ] - butanoat@heAmeeddueohé parified b ﬁhﬁamgtogr&ﬁhynbn)s&llsedium
“borohydride in 25 f [ daa 101.2 g
(0.32 nole) of ethy® Tael ks\egﬁ'gl% 8>zy§3 ?’(% o7k §297! ﬁlgf’iﬁm{“hep oxo-

but anoate i n 600 n methenpdrammopdpgd 95 82q[ ofr pthyhe4nbenaydory—3| oved
to return to. a”b'enhyh%@&gL%L¥RQHaEﬁlaﬁzéiL&LQQ)EBE ?mg-Bauanoﬁuasa&uently

25 m of acetone areadde he solution,i s évapqra

s and
residue is taken .up°Pkadgedn(mdrtyzecpt dFPSt§r€9EFQEF§§)sev¥¥§& i HE&-with

et hyl acetate. Themrngqmml haspécﬁrmws@eﬁta\n 1 h1 sveded -44- and witha .-

23?BLZEZdaﬁﬁ“?ﬁzssiﬁv;lﬁt@%&go 6 4Pe 9. Aa0p (PR b S pasEny - SR Brave
is purified by chroﬁaﬁ@gm@pnyldm3§u2q¢3mgel4(§nuend 4953523,985,v5vﬂ3 .
dlchloronethane- %Banlvgl)né %5 952§ 0% . §kQ3h é?benzyloxy 3- :

hydr oxy- 2- [ (1H i ni dazol - 4-y -buf anoat e "are ai ned (m xture of
dlqd;ere0|soneﬂeF Yy o3 - [(1 -1m1dazol-4-yl)methyl]—dl ydro=

2(3H)~-furanone hydrochlorlde. _
© 93.9 g (0.295 mole) of ethyl 4-benzyloxy—3-hydroxy-
- 2=-[(1H-imidazol-4-yl)methyl ]-butanocate dissolved in
SOO.ml of absolute ethanol and 65 ml of a 6.8N
~ ethanolic solution of hydrochloric acid are
subjected to hydrogenoly51s in the presence of 5 g
of 10% palladlum on carbon under a hydrogen pressure
of 3.5 bars. The_catalyst is then filtered off and -
the solvent is removed at 65°C under reduced
. pressure;- 67.1 g of 4?hydroxy-3d[(1H-imidazol—4—'
R yl)methyl]-dlhydro-z(3H)—furanone hydrochlorlde are
. _ .obtalned (mixture of dlastereOLSomers) The yleld
N~ ' - is practically quantltatlve.
The product obtalned is used as such 1n the
: -follow1ng step. : :
i.d. 3-[(1H-imidazol- 4-yl)methyl]-2(5H)-furanone.
67.1 g (0.295 mole) of 4-hydroxy—3 [(1H-1m1dazol—4—
" yl)methyl]-dihydro-2(3H)~furanone hydrochloride are
heated at 160°C for 75 minutes under a pressure of
- 0.0013 mbar, then cooled and taken up in 125 ml of
absolute ethanol. It is neutralized by addition of
70 ml of a 5N ethanolic solution of ammonia. The
suspension is filtered off and the solvent is o
- removed under reduced.pressure. The residue-is



NMR (err,) spectrum: delta 1.15 and 1..16(3H,2t), 2.90 to 3. 05(3H,n), 3.51 =
to 3.58(2H, m, 3.96 to 4.11(3H 2g+1m), 4.51 and 4. 53(2H, 23) .73 and
6. 75(1H, 23) 7.25 to 7. 36(5H,mM. l.c =45-

4- hydr oxy- 3-[ (| Hi nm dazol -4-yl ) met hyl ] - di hydr o- 2(3kD-furanone--r
hydrochloride. 93.9 g (0. 295 nnle% of ethyl 4-benzyl oxy-3-hydroxy- g
2- (I Hinidazol - 4-y| prsdfjiet byt shsamstdgrephyedni sildoanyedf (ebuehtit e

ethanol and 65 ' of 93.6.8Mosshane) vcoﬁehmake@eeﬁaﬂxdﬁ%@g%;l bili 3" ©

subj ected to hydrogen sis int resence q UHIO
carLon under a hydroﬁ%ﬁ£§r§§§EY§téi ézﬁtﬁﬁpsfr°¢hé°€§9§¥§§%1ﬁz gReh g of .

filtered off and the3&@Knunumuaazemeueglqmeﬁﬁyggnh(snﬁefufaﬂaﬁedaﬁéessure-

hyir ochi or i de-ar o SbRERGHCEN JLAHE 51 SavaiCRLEIEbRr 5 S6hBs) iei Aofld

hydrochl ori de ‘are obtaine
practically quantitatpgeth®ire.pMeBbet :obRaPABed i s used as such in the

followng step. 1.d (gﬁgg I ] fuya

(0.295 riol e) of . 4- hygﬁoxgéﬂcgal Ko )@éﬂé’é 32635@}1 d); n@”ﬁ‘g(ﬁf B f
yl) met hyl ] - di hydr o- 263PP{#Hrdhond- R?&iﬁcﬁubntuelaté,héaﬁéﬂlﬁtdlso[err] for
75 n1nuLeslunden ﬁ pzeaydtex9i30{?Qﬁ31ﬁb35zolhgg %9ﬂé€ﬁ¥§?dbéﬁ58ﬁlﬂflla 125
m of absol ute ethan eu 1 t1on

ethgnollc sol ution o?g Whnﬁba4g Esﬁ ngpﬁngguﬁlFF%?Eﬁyﬁ?ml%ﬂdaPﬂe
solvent is renoved uﬁdemlreduésdmple$sufetrihethy$cﬁuer0811ane45repur|f|ed '

by chromat ogr aphy Onsﬁb#égglggig(ghgggt 31a5s§sgeﬁ§¥éxlgf 218,89 (0.15

di chl or onet hane- met hano ecrys 'zation
ace{onitrile, 27.5 gmetel- PFIFF[hﬂdambﬂaaoyfﬁnﬁlh¥e$h2%5+3($ﬂbaﬁunenane

-ObtaIHEd Yield : 53¥n(ogbcihabedafiy8t608 46r¢Monifrile. The mixture
' ‘is heated under reflux (72 to 74°C) for 4 hours. If o
is then evaporated under reduced pressure. The
- residue is treated at once with 75 ml of |
concentrated_hydrobromic acid and is maintained at
' 80°C for 2 minutes. _The solution is then poured
onto 1ce, diluted by addltlon of 300 ml of ethyl
acetate and 300 ml of water and then neutralized
with solid sodium bicarbonate. It is filtered on
"Celite and the filtrate is extracted several times . |
with ethyl acetate. The organic phases are washed
: with water and with a saturated aqueous solution of
e\ﬁe/ “ _ sodium chloride, then'dried_over sodium suiphate'and
' ' | evaporaﬁed uhder reduéed'preSSure The residue
obtalned is trlturated in diethyl ether. 22.8 g of
—hydroxy—3-[(1H-1m1dazol 4-yl(methyl]-benzonltrlle
 are obtalned. Yield: 76%. _
~ NMR (DMSO)_spectrum.:. delta 3.90(2H,s), 6.88(1H,t),
7.06(1H,s), 7.41(1H,dd), 7.47(1H,dd), 7.99(1H,d).
Its hydrochloride melts at 245°C. |



‘together). MPt. : 123[err] NMVR (err) spectrun1 delta 3. 63(2H q)
4.79(2H,q), 6.90(1H.d), 7.25(1H, quintuplet), 7.52(1H,d).. -
2- hydr oxy-3-[ (I Hi ni dazol - 4- yl)nethyl]-bﬁhionltrlle 63 n1 (0 45 mol e) of

- anhydrous’ tri et hyl am ne and 57 ni (0:45 ol e) of trlnethylchlor03|lane are
‘successivel y added to’'a suspension of 24.6 g (0:15 nole) of

3-[I Him @azol %Wmﬁr][lz((aﬁ)-lmdaﬁgﬂekw 2eshyl Jobeaghapdtsdde.

acrylonitrile. 3 The E'%‘Hytlurtleldeiz 2'-”]!‘1 émQE}nli&a%Bi—hayi‘%%h&]l]f-@f- 4
hours. It is then evapor at ed- under reduced pressure. The'residue’is -

treated at once wit REPSPEaBeat&ncent rated hydrobromic. acid and is
mai nt ai ned at 80[ er rlhlfsomaxpmulnut g¢e. préparsd 4kl descgibldnipourad abbee Cce,

~diluted by addition _gf of e cet 0 t hen
neutralized with soé% 3&&ﬂh rﬁﬂbg g%%a %e%ﬁgl%§9f§ PgPeBu%ﬁwgglltgggh
the filtrate is extfaomed—<dvehdorretby lu-ilH-dnigazadet.at ¥ieldhe 68fgani c
phases are washed MA&B_ &% o@nql &Qr@o&%p %gg d aqueous sol ution of

rie

sodi um chl oride, then over i um sul ‘and eva orated under

reduced pressure. THMR d&D&}e)OBP%h%Eml 5 tﬁi?i-ﬁﬂale%lolﬁn e 23(3R ¢ BE)
22.8 g of 2-hydroxy-1333(ldnd ri.d870k, 4y, ( ARy itb- Qenzzqnu inl)| esalge @bt ai ned.

R A S R S R s TNV el

-46- 2. ' 2- hydrﬁoM(&ﬂ,st()J,l—l-w 12i6d &D017-. 85\ ISHe M) y| 7~Banaadi trile. 2. a.
Et hyl 4- benzyloxy 23[ éﬁ- dﬁazol 4-yl)ethyl]-3- oxo-butanoate.  This
conpound IS prepare edcribed in 1.a. above starting fromethyl

vzw oxy- 3- Gedr blﬁtéwdaﬁebamwlm-&-@ywr@et[ﬁw()lﬂrmmmaioﬁe |
Yie_d: 68% | yl)ethyl]-butanoate..
| ' ThlS compound is prepared as descrlbed above, by
reduction of ethyl_4-benzyloxy—2—[1-(1H-;m1dazol-4é
. yl)ethyl]—3-oxo&butaneate. Yield: 91% (mixture of |
- diastereoisomers). | - o
Mass spectrum : 332(M+), 314, 287, 211, 181, 135,
95, 91, . :
2.c. 4-hydroxy-3- [1—(1H-1m1dazol—4-yl)ethyl]-dlhydro-
2(3H)~furanone hydrochlorlde. _
This compound is prepared as described in 1.c.
- above, by hydrogenolysis of ethyl 4-benzyloxy-3-
| hydroxy-2-[1-(1H-imidazol-4-yl)ethyl]-butanoate.
N~ © The yleld is practlcally quantltatlve. A mixture of
' - ' dlastere01somers is obtalned .and is used as such in .
_ .the following step. _ '
- 2.d. 3-[1- (1H-imidazol- 4-yl)ethyl]-2(5H)-furanone. |
- 75.1 g (0.32 mole) of 4-hydroxy—3-[1—(1H—1m1dazol—4- .
- yl)ethyl]-dlhydro-z(3H)-furanone hydrochlorlde in
30 ml of ethylene glycol are heated at 170°C for one
hour under a pressure of 13.3 mbar. The solvent is
then removed under a pressure'of 0.0013 mbar. The
residue is taken up in 300 ml of absolute ethanol
and is neutralized by addition of 63.2 ml of a 5N
ethanolic solution of ammonia. The suspension is
-filtered off and the solvent is evaporated under
‘reduced pressure; The residue is purified by



('m xture of dlastere0|soners) NVR (err) spectrun1 delta 1.10 and- - :
1.22(3H,2t), 1.33 and 1.36(3H,2d), 3.60 to 3.72(1Hm, 3.93 to 4.20(3H m,
4.47 and 4.55(1H,2s), 6.70 and 6. 74(1%&25% 7.26 to 7.35(5H m, 7. 41 and
7.45(1HM,s+d). 2.b. Ethyl 4-beéenzyl oxy- 3- hydroxy 2-[1- (I Himdazol - -

yl)ethyl ].-butanoate. Thi's conpound is prepared as descri bed above by
reduction of ethyl ZbEeRategxarby an (aiiich  geb|(eluent: -

yl)ethyl]-3- oxo-butgnosi: 0. sfl@N/v%%lﬁmﬁméﬂ@&e-ch@@ﬁ&i@mmﬁ) Mass' -
spectrum: 332( Mt), -

“4- hydr oxy- 3- [ ( 1- (H%\ﬁéﬁ%zﬁ?cfﬁﬁ’%ﬁ%%ﬁﬁmﬂlw C%%%“F’u]r%ho%’e 9 g of
hydr ochl ori de. Th|s3ﬁpnﬁonmdumsdazcimﬁfyuﬁeth¥$p+2CEM)+fuﬁamDnabmme by
hydr ogenol ysi s of enz

hydr oxy- 2- ( 1- (1F+|n§%géd¢ § ¥l€ﬁ41f4% %ﬁ%ﬁglatﬁ$lon 2 s praé?lcally
quantitative. A niZ%tdretege %Eleﬂ@d?%ohel%7T%2%ﬁ@alned and is used as
such in the f0||0WﬂﬂﬂRSE r giectrum delta 1. 40(3H d),_3 72(1H.q).

3-(1-(1H i m dazol - et hyl ur apone. ol e
P W SRR 108 B R A R RN Y N

hydrochl ori de 2ne302+rhy@fofy+y+pre( ivimidazel-heey EpetiylyO[err] for one
hour under a press ar. The solvent is then renpved. under a
pressure of O. 0013u%§n93n$€e§%%2|due is taken up in 300 nl of absolute
et hanol ‘and is neutséJmkedob$ nolé) | of afthpdrousi tviethyphaninenandc
sol ution of ammoniagg, 7 §PENSbPEY | SEfLEiRs I%ﬁlé#ﬁ%i éqéfgnt S
evaporat ed under reduceglﬁ sgure e res#dﬁ eﬂ% puri dﬂ§§ -
Cthnatography on sFP?EﬁSﬁbYe%EI d to a suspension of 17.8 g (0

mole) of 3—[1-(1H-1m1dazol—4-yl)ethyl]-z(5H)—
‘furanone in 150 ml of anhydrous acrylonitrile.. The
:mixture is heated under reflux for 3 and a half’
hours. The reaction mlxture is then evaporated
under reduced ‘pressure. The residue is treated at
once with 50 ml of concentrated hydrochloric acid
and is maintained at 80°C for 2 minutes. The
solution'is'then poured onto ice, neutralized with a
 saturated aqueous solution of sodlum blcarbonate and
extracted several tlmes with ethyl acetate. The
organic phases are washed w1th water and with a
_ . saturated aqueous solution of sodium chloride, then
\w\/ . dried over sodium sulphate and evaporated under -
| ' reduced pressure. The residue is purified by |
chromatography on silica gel (eluent:
'93 5:6:0.5 v/v/v dlchloromethane-methanol-ammonla.
17.6- g of practlcally pure 2-hydroxy-3- [1-(1H- -
_ 1m1dazol-4-yl)ethyl]-benzonltrlle are obtalned
. Yield: 83% M.Pt.: 172°C. . .
NMR (DMSO): delta 1.52(3H,d), 4.21(1H,q),
 6.86(1H,t), 7.02(1H,s), 7. 41(1H dd), 7. 44(1H dd),
7.85(1H,s).



91..5: 8.0.5 v/vlv di chl or onet hane- net hanol - annDnla) After recrystallization
fromacetonitrile, 41.9 g of 3- [1 (IFLlﬁ\dazoI 4-yl).ethyl]-2(5H) -furanone
are. obtalned Yi el d: 74@6(calculated op-d8-eps. 2. ¢ and .2.d. together).

"M Pt.: 127-129[err] NWR (DNBC» spectrum: delta 1 40(3H d) 3. 72(1H q) .

4. 84(2H t), 6.80(1H,t a&lH q), 7.51(1H,s). - '
2- hydroxyEgapplelﬂal &E ipn) efnh{he- Uéﬂﬂohm@ﬂﬁzel’QGY&DaébYl nDIe) of
anhydr ous trlethylan1n@n@aﬁlaas7omiFbemﬁlao&eLXOEeh&tﬂahhak0hheragtbaae are

- successively added to us n of, f
3-[1- (1H—Ln¥dazol P% %RﬁﬁP ﬁ)WlFé Qnﬁgg PHeESS°W£°HPdaHﬁydrous

-acrylonitrile. The nlrbmmﬁlaslﬂeated under reflux for 3 and a half hours.
The reaction mxture is-then evaporated under reduced pressure. The residue
is treated at once with 50 ml of concentrated hydrochloric acid and is

mai nt ai ned.at 2ohydrPxyosd-1 (AHminddazvhc4sylimethyild-broaapddeed onto i ce,
neutralized W ha3oediralied aqueous sol ution of sodium bicarbonate and
‘extracted several times with ethyl acetate. . The organi ¢ phases are washed
with water andAwﬁFWeémbaﬁuPEF@&léqGéﬁusd§6?§tPUﬁroP°§G§F&HWCHYGFP&édevhen

dried over SOdh&ﬂp&%@ﬂhﬁhﬁt&“é ebaneﬁahedfundeu gedueesmpleysovfemethyl

VINIv i chl or oRSTNARERECh AT ARORE S L £ va) §esRT N BelEhrs” [PaBared

2- hydr oxy- 3- [ 1inl ExampleéaicB-2-yandt Exhinpleniohi. ¢k i)| énak@Oomdaoded. Yiel d:

??g%(YLfgji 17%%& gng%Qggﬁ%ﬁ 18 t69£8§§ bR, d&t iszﬁgéﬂ ﬂéatQQSGS&Ert)

hours. € reac 1on mlxture is then

~ evaporated under reduced pressure and the residue is
purified by chromatography on silica gel (eluent :
89.5:10:0.5 v/v/v dichloromethane4methanol—ammonia)
'16.6 g of 2—hydroxy-3 [(1H-1m1dazol-4-yl)methyl]- -
benzamide are ‘obtained. '
vield : 98%. M.Pt. : 197.6°C
Analysis for C,,H,,N,0, in % :
. calculated : C 60.83 H 5.07 N 19.35
found: 60.91 5.06 °©  19.32
The amide, treated in ethanol with 1.2 equlvalent of .
-hydrochloric acid, glves a hydrochlorlde with a yield of
. 73%. M.Pt. : 287.8°C. _
k\\/' o Analy81s for CIJQJN'OZ.HCl 1n % :
' | calculated : C 52,07 H 4.73. N 16.57 C1~ 14.00
found: ~ ~  52.04  4.76  16.5¢ .  13.94

2. 2-hydroxy-5+[(1H-imida20144-yl)methyl]-benzamide.f

'This compound is prepared as described in 1. above,
startlng from ethyl 2-hydroxy-5-[(1H-1m1dazol—4-yl)-
methyl]-benzoate ‘hydrochloride (prepared in Example -

1. A.l. ). The react;on mlxture is stlrred for three days
~at amblent temperature. The product of the reactiomn is
purlfled by chromatography on 3111ca gel (eluent :
85:15 v/v dlchloromethane—methanol)

- M. Pt._: 180-185°C (isopropyl alcohol).



Exanpl.e 4; -Preparation of the 1-(1H i m dazol -4-yl)al kyl benzam des of
Formula | by reaction of .the esters of Fornula Il with a nitrogen conpound
~of Formula Il1. 1. 2- hydr oxy- 3-[ (| H rA9¢eazol - 4-yl Ynmet hyl ] - benzam de

hydr ochl ori de. A'stream of ammoni a gas,. dried over potaSS|un1hydrOX|de S
passed into.a solution of 18.1 78 nnDIe) of nethyl _
2--hydr oxy- 3- [(APFlﬁ$H§ZS9r4cmﬁighghylF Behzoate (prepared in Exanple 1.B. 2.
and Exanple 1. A 4.)cabcd®8té&d; of aohadrgys n&tbawﬁl fgraongsnight. It is .~
t hen heated under gflu for 2 hours react gn n1xtr§e | s then

~ evapor at ed- under relB®BA* pressure anﬁotﬂ r esi is. pur?f9td by
'chronatogBaphyZehydrbxya3get1ﬂeinbdazoBQ45y1ﬂmétEyy]ﬁNHmethylbenzamlde

di chl or onet han moni a). 16.6 g of -

'2- hydr oxy- 3- [(ﬁ¥§§gg§£§%faé et hyl] - benzam de are obtai ned Yield :
98% MPt. : 1@796[gr(yompifebsofomeigbyl]ZThYd@m-cSrrb(b@-mmamls@- H.

5. 07 N 19. 3§l§ﬁéﬁﬂgl]-benzoate6 Pdp ared51Q6Exam leld. §22Tyeaﬁ@1de

treated in ethanol h™ 1. ui va ift o{ ?% foch orlc acid, gives
hydrochl ori de @PtHlao%i BEH 51 ggolv 71%[%59]m¥n%fy%¢§a$Q4' %??] in.
% cal cul at ed heﬁtﬁa 9% anHadtddlavél 46. 5§°CCIoﬁ4BQﬂoﬁﬁ@ndThe mixture 52 04

L(1h1 mi dazol -5, FYABPROTFaoRAIeF: HROUSRY Prasmurny The Fepitun i
“described in 1tahenvep inavatey andnexthgttédhpbresytbmés Ivwithi eyl -4-yl )

- methyl]- bean@EEa?¥dr@ﬁQ|8£gQﬁ1é ﬁQﬁ%eﬂs'&rfé&”@&&rlséhﬁ¥ﬁ st@hé@éCt'Q”

mxture is stirred ree ent tenperature, uct . of
the feaction |§nﬂuFPP|EBlB?nEh%%nﬁY%B?E@%?doﬂn§¢F|E%d%%$ (E¥%%%¥re-83h§5

: v/v di chl or orret:bamauaeibapaﬁfl%%y chBOmadB6GLaphy (6808iDPYA gérohol ).
(eluent : 91.5:8.0:0.5 v/v/v dlchloromethane—methanol—
ammonia). ' . :

After the solvents have evaporated, the product thus
obtained is crystallized from ethyl acetate. 4.95 g of
—hydroxy-3-[(1H—1m1dazol-4-yl)methyl]—N—methylbenzamlde
are obtained. Yield : 71%.
. The amide, treated in a mixture of ethanol ‘and ether with
1.2 equivalent of hydrochloric acid, ylelds 4.7 g of
hydrochlorlde. : ' '
Yield : 59%. M.Pt. : 233.9°C.
| Analysis for C,,H,,N,0,.HCl in % :
R VR calculated : C 53.83 K 5.23 N 15.70
o found: = 53.74 5.17 . 15.55
4. 2-hydroxy—3-[(1H-imidazolr4fyl)methyl]-benzohydrazide
a mixture of 10 g (43.1 mmole) of methyl 2-hydroxy-3-
[ (1H-imidazol-4-yl)methyl ]-benzoate (prepared in Ekaﬁple
1.B.2.) and 4.31 g (86.2 mmole) of hydrazine hydrate,
dissolved in 100 ml of methanol, is heated under reflux
for 13 hours. 2. 15'g (43.1 mmole). of hydrazihe hydrate
- are added again -and heatlng under reflux is maintained
for another 24 hours. The mixture is then evaporated
under reduced pressure. The residue is taken up in _
100 ml of water (pH = 8). The solution is saturated with
sodium chloride and extracted with .ethyl acetate. The
organic phase is dried over sodium sulphate, and the



- 53. 83 H 5.2

 549- Analysis for [err] in% - ] calculated: C 60.83" H5.07 - N
19. 35 found: .60. 71 - 5.25 19.01 3. =

2- hydr oxy- 3- [(1H—|n1dazol-4 yl)nethyl]-spnethylbenzan1de hydrochlorlde
6.96 g-(30 ol e) of nethyl 2-hydroxy-3-[(1Him dazol -

yl)met hyl ] - benzoate (prepared in Exanple .B.2.) and 60 n1 of nmethylanine
di ssol ved i n POLANLiigeaRATated ‘H@dﬁ%(}'qqp%ﬁii BRSFFHER atTBS[err] for 3.
hours. The ni xtegrdis By apey St £X1 LBt vl uthnivless g eL gihge residue is - -
t aken up in nd _extr d, thre acet a e organic
phase is dr.@ﬁ%‘f Xz{mga&ff Jea ‘?1]; ‘{TEI%(SEl ‘{}Bﬁt]h'}%erﬁﬁiw[%ﬁzédr Under
reduced pressmmrﬁ%lmmlhelﬂrqiumétmow, arembitagimeshiy on silica gel

. (el uent: S8R0 5 & dﬁ//vmilgpl oy hade- net hanal - ammoni a) . After the
sol vent's have eva rate t'he  product” thus obtained is crystallized from

ethyl acetate.ARp ofor C,,H;,N,0, in %

2-hydroxy-3-[ (1H-i %&P@@iaﬁ’e&')”ﬁt hyl ] -dgetdy | bemzwnﬁe aF ephtai ned.
Yield : 71% The a treated in a m xture of et and ether with 1. 2
equi val ent of hydr QHQﬁlt acid, yields 2% % of h hIorld% el d

59% M R, m&fm%%mﬂmmaﬁmwm]ﬁbemm&n ated : . C

?1? und: 53.74 5.17 15.55 4..

2- hydroxy-3-[ ( W| m azoJr “yl ) met hyl ] -benzohydrazi de A mixture of 10 g
(43.1 Mol e) A& setutlon-of @ cxyoB-efiyd i Irhidunxyr=3r [ Iret ¥t imisdanaia 4
(prepared in E%P}@iﬁyll]%é’nﬁoéw (b]?épék’é&@l.l? Ex@ile of . AV RZINS I at e,

di ssolved in T t hanol heat ed under reflux for 13 hours., 2. 15"
(43 1 mmol e)°%fm?|§)ﬂ?%ﬁ ne IFW%H é”l%%%h R RIS SRPeHE |%“9}H¢ﬁr’-s
re ux is nmai npassed, fDs Sokred fdkfm:rMuﬂéwaﬁnafﬁhﬁr@t Eénpuramaner at ed

under reduced pressyrg;e plt‘gséx?éé die § LB LP ddbunt of 20 mg of
| sodium methoxide. The methanol is then evaporated and
the residue is purified by chromatography on silica'gel
(eluent : 8.5:1:0.53V/V/v dichloromethaheémethanol -
.ammonia). The product obtained is converted into the -
- hydrochloride in a solution of hydrochloric acid in
‘ethanol in the presence-of diethyl ether. 1.2 g of -
'2-hydroxy-3—[1-(1H#imida201e4-yl)ethyl]—benzamide
hYdrochloride are obtained.
Yield : 68%. M.Pt - 240-243°C.
. Bnalysis for C,,H;,N,0,.HCl in % : o
N | ‘calculated : C 53.85 H 4.86 N 15.70 Cl~ 13.27
- found : = 54.0 . 4.88 15.73  13.17
The amide obtalned after purlflcatlon by chromatography
on silica gel is resolved 1nto its two enantiomers by
'chromatography on a chiral phase of a—glycoproteln
- (eluent: 1:99 v/v isopropyl alcohol-phosphate buffer -
-0.02M, pH 7). Each of the enantiomers of the amide is
then converted ‘into the correspondlng hydrochorlde
according to the method indicated above. :
. There are thus obtalned in almost equal amounts. H
a) hydrated (+)-2-hydroxy-3 [1-(1H-1m1dazol-4-y1)ethyl]-'
'benzamide hydrochloride. M.Pt.: 107.8°C (water).

' [a]is = + 82.04° (¢ = 1, methanol).



100 ml . of wat er (pH = 8). The sol-ution is saturat ed’ Wi th sodi um chl ori de
and extracted with ethyl acetate. The organic phase is dried over sodium
sul phate, and the -50- solvent is evaparated under reduced pressure.
The residue i's crystal li-zed fromethanol. 6.1 g of

2- hydr oxy- 3- [(1Him dazol -4-yl )nethyl]- benzohydr azi de, recrystallizabl e
from met hanol , ~ar c¥Bt (PHBQ) sPectrumeiodelhart, 57(1@9‘17[@:2}0@&&1@!};;5 for
ggrg£ !n_%%cgzculaaﬁﬂsglan 6Ch§ﬁlﬁ8t) F‘752%1}1 dd) 247 150 { Pag) ;

[-1(] Hi ni dazol - 4- }r?%ﬁﬁh? benla%?é%ﬂlr&gr BhPbf 1Hen) o 8098 HBrADi 123g50f

et hyl 2-hydroxy- 3-fa- 14ks(zunmxo| 4- yl)ethyl]-benzoate (prepared in ..

o 1 pas ol epdedted! (TP IoRpL-o bl SUP kel fasta o of SRPRYS
the presence of a kepaanide Mhmrmeng of sodi um net hoxi de.. The

nmet hanol is then qgapgratf@7a@dcthﬁ jdue I's purified by chromatography
on silica gel (eluentzs 8.5: ?v V' di chl or omet hane- et hanol anmoni a) .

The product obtai nE®¥1js ’Conv’é?t%ﬂ i (f ™ the MGERRM bri de in a sol ution. of

hydrochl ori ¢ am d The CHMRNSpettrimei Hr ESONERHl b cthyd &t hee ottherg of
2- hydroxy-3-[1-( Ik%lﬁ\dazol 4-yl)ethyl]-benzam de- hydrochl oride-are

obtained. Yield - 240-243[err] Analysis for [err]HO in %:
cal cul ateds: QSBy@Boxy+54[ 6BH-imid&zdD-4-Gr1 YifePhy I Ptiremethylbenzamide O

ﬁh?gmat ogr;ghzaglrl]lssﬁéé%&&n% @%ved%ﬁ&ﬁﬁ&r%%%%n |oﬂrrolce¢sb%
chngghtography a}np%as%bQNea.ﬁ#@%@@n%tﬁﬁqm(Q#hK#ﬂZ'hYQNDKYWE-
|sopropyl a'COhP(1E¢Eﬁ£$ﬁﬁéﬂ¥wﬂifﬁmethyl]—benzoate hydrochloride
' _(prepared in Example 1.A.1.) and from methylamine. The
base is prev1ously liberated from the hydrochlorlde by a
sllght excess (1.2 equivalent) of sodium methoxide. The
product obtained after evaporation of the solvent is
'purified by chromatography on silica gel (eluent : )
97.5:12:0.5 v/v/v dichloromethahe-ethano1-ammonia);
 Yield :t 67% (after récrYstallization from ethanol).
M. Pt. : 219.5°C. :
Analysis for C,,H,,N,0, in 3 :

~calculated : C 62.32 H 5.67 N 18.17
| found : . 62.23 5.65 . 18.06
N~  NMR (DMSO) spectrum : delta 2.80(3H,d), 3.27(1H,s),

3.76(2H,s), 6.67(1H,s), 6.80(1H,d), 7.23(1H,dd),
7. 49(1H,s), 7. 87(1H'd),'8 80(1H,s), 11.8(1H,s)
7. 1—[2-hydroxy-5 [(1H-1m1dazol 4-yl)methyl]benzoyl]—'
' pyrrolldone, : : .
‘A solutlon of 300 mg of ethyl 2-hydroxy-5 [(1H—imidazol-
—yl)methyl]benzoate hydrochlorlde (prepared in Example
© . 1.A.1) in 5 ml of pyrrolidone is heated under reflux for
30 minutes. Excess amine is removed under reduced
pressure and the re81due 1s purlfled by chromatography on
silica (eluent : 88.5:11:0,5 v/v/v dlchloromethane-
ethanol-ammonia). 120 mg of 1-[2-hydroxy-5- [(1H-1m1dazol-
4-yl)methyl]benzoyl]-pyrrolldone are obtained.
M.Pt. : 96-98°C. Yield : 36%.



0, 02M , pH 7). Each of the enantioners of the amde:is then converted into -
t he correspondlng hydrochoride according to the method indicated above.
There are thus obtained in al nost equal-sggwunts : a) hydrated .

(+)- 2 hydr oxy- 3-[ 1- (I H-i mi dazol - 4-yl )et hyl ]- benzam de hydrochl ori de. :
MPt.: 107.8[err] (water). [err] - (c =1, methanol). .- -51- 'NMR ( DMBO)
s_pec-trum - de| MNMRL.(DMSEH, @peca BHdue)ltaél 15801XMHg B, 638351|4H,p),

;322(35 gg) 5(;34%1( ﬁ 68%3'1&@), 6.9%8( 4,8y, 9.o4(4H,9), 8 98(1H d),
(-)-2-hydr oxy- 3 %((14 :da?zélo(zi-ﬂyls))et Wyl3]5(1§er$2am1éeaﬂy1§rr§dhl ori de.
M Pt.: 108&.4] ery-dewatiitlyl 25 Hyfriohy 3= [( 1A £ defz o1~y Tt ~ The NMR
'spectrun1|s i dentical, jo thatléfrthe othér |;bner : ¥ W@hh
~ 2- hydr oxy- 5- %ﬁﬂﬁﬁqiéﬁﬂ-4.yl)nethyl] N—nethylbenzan1de Thi's conpound i s.
 prepared accord]hi@ tcomploande tilso prépareddiad idecTibeldodm 25t abovieg from et hyI o
2- hydr oxy- 5-- t e} epared i.n '
"Exanple 1. A 1 ) afﬁﬁamn&ﬁt}lﬁn If‘%ﬁl% gﬁﬁgtls p&rew %&Oﬁycﬁ %’Qrated from .
t he hydrochlorMM§QQ¢Q4TQ’WGHmﬁéiwﬂésbﬁngaeﬁuhmﬁngﬂ@ﬂQ@ﬂdgodPE dinde.” .
The product ObtESdaniAl eahterlewaporatlon of the solvent is purified by
chromat ography qn .sjlica eluent : 97.5:12:0.5 v/vy/v .
di chl or omet hanglﬁlﬁianol za%ﬁ‘o &%)Pt‘YI elzépg'zé?%c( éww&rﬁm)zat ion from
ethanol). M PtAnalgr&é[ﬁurr]c @NW dd @ Jerr] in % cal cul ated : -

C62.32 HS5. 67 7 d |
18,06 NIR ( DVBO) spe&i‘%‘%"’& 052 2. 80(§|—|63) 913 2‘5‘(17 8) N 1§-§§

found : 65.42. 7.06 . 15.14
9. 2, 6-dihydroxy—3—[(1H-1m1dazol-4ryl)methyl]-benzamide
' hydrochloride. | g

This compound is prepared as in 1. above, starting with-
methyl 2, 6—d1hydroxy-3-[(1H-1m1dazol 4-yl)methyl]-
benzoate (prepared in Example 1.C.2.). A stream of
gaseous ammonia is passed for three hours through the
solution which'is'maintained'at ambient temperature and
_thls is then evaporated. The re81due is recrystalllzed
from dioxane. Yield 81%. ' ' '
The amlde, treated in ethanol Wlth 1.2 equlvalent of
hydrochlorlc acid, is converted into the hydrochloride
with a yield of 73%. M.Pt. : 290.3°C (decomp) .

Analysis for C,;H,,N,0,.HCl in % : - |

' calculate"d : . C 48.99 H 4.49 N 15.58 CZ_I.._ 13.15

| found : 48.79  4.43  15.44 - - 13.16
10. 2, 6-d1hydroxy—3-[1-(1H—1midazol 4-yl)ethyl]-benzam1de
hydrochloride.

This compound is prepared as described in 9. above,
‘starting from methyl 2, 6~dihydroxy-3- [1-(1H-imidazol-4-
yl)ethyl]-benzeate (prepared as in Example 1.C.3.). _The
- _res1due is recrystallized from toluene. Yield 5_'85%Q
' The amide, treated in a mlxture of ethanol and dlethyl
ether with 1.1 equivalent of. hydrochlorlc a01d lS
converted into the hydrochloride.’ ' '
Yield : 77% (after recrystalllzatlon from water)
. M.Pt.: 288.8°C (decomp.)



3.76(2Hs), 6.67(1Hs), 6.80(1H d), 7.23(1H dd), 7.49(1H s), 7.87(1H d),
8.80(1H,s), 11.8(1H,s) 7. - S o _
1-[2- hydroxy-5-[(1H i m dazol - 4-yl ) met hy+E}33enzoyI ]- pyrrolidone.. A solution

of 300 ng of ety 2y HoX ¥ n‘p['i 14+ igFyd A-yl) met hyl ] benzoat e
hydr ochl ori de pr e rledqir ot f’% A hz'%llorsf 5 nt _of pyrrolidone is heated
am

under reflux f&RlEOLFLAG 6s: Ex@@s§ 4.97 enoWed4ulder Fddut@dSPressure -

and the resi dugdundpurifi ed by chy.g®at ogr agleg on si I1|4Q@7(el uent 12, 09
1 88.5:11:0,5 v/v/v dichloronet hane- ethanol-ammonia). 120 ng of :

1-[.2- hydr oxy-5-[ (1Hi i dazol - 4-yl) et hyl } benzoyl ] -pyrrolidone are
obt ai ned. M. Pt 6-'hy9£m@:&C3—\[|(GJ}H-m%l—4-yﬂQ)me‘ﬂWlGBﬂBﬁ)ethg&bbnzmdéel ta

1. 81(4H, s), Oﬁg Li(2H s), 6. 70(1H.5), 6.78(1H d), 7. 04(1H d),
7. 08(1H, dd), w]) 95(1H,s), 11.8(1H,s).. 8.

5-tert-butyl.- 2%@16;2:}031 ol 16-+ilmigd 4231 44 mo)Ledt I ]ethnrénﬁahyd@oxyrrﬁs- | .
conmpound ‘i s pr gRAl nﬁ%&%@.“tlb-% it ylﬁ%“&et%?@.bbh’%ﬁaftbo E;Z*%rgochl " de-

S-tert-butyl - h dr (1H |mdazol 4 -benzoa

(prepared in: Ef%b‘lﬂjgl/ 1cé14) ) Jme 440 “%Zofgl/ollﬁl

(tet rahydrof ur am au%tmil)eﬁna dwrso[we:r Eoxi 172%hoareul atmé m:n.xture ie &he&l 'H'
7.00 ‘N 15.37. 4

2, 6-di hydroxy r% |trre1ddélznoer 2 etdﬁg’lr%%gélﬁ?am egﬁydfgg%'?orl g Th_| S
_corrp_ound i s prepariddesk bin cnrmra@mmngimn gedhylelent : :
6 hydroxy 3 820 i0TI5137R) v/ Sty TP Rt 1R HARG LainBRERT] | B BX YR

1 A stoream of gaseou I a

I s passed for _three hours throu h the

-'sol\u—t/l on whi ch §-a¥dRoRvai3rdd %‘%a@ﬁt ‘ﬁe&‘&éﬂ“ﬁt@ﬁ’é]aﬁﬁmﬁﬁﬂ‘é’ penzggyd de
evapor ated. ThayeeobHid niesl.r equygaual sl iezed

The amide, treated 'in ethanol with 1.1 equlvalent of
'hydrochlorlc acid, is converted into the hydrochloride.
Yield 66% (after recrystallization from water).

M.Pt.: 262.8°C o |

Analysis for C,,H,,N,0,.HCl in % ¢
calculated : C 53.84 H 5,27 N 15.70- _Cl-_13.24'

found : 54,22 5.29 - 15.74 13.12
12. 2-hydroxy-3- [(1H—1m1dazol 4-yl)methyl]- 6-methy1benzam1de
~hydrochloride. ' '

This compound is prepared as descrlbed in 11. above, .
starting from 2.0 g (7. 68_mmole) of ethyl 2-hydroxy-3-
- [(1H-imidazol-4-yl)methyl]-6-methylbenzoate (prepared in -
Example 1.C.4.) and from 12 ml of liquid ammonia. The |
mixture is heated at 60°C for 24 hours and is then
evaporated under reduced pressure. The crude amide is
"treated without purificatidn, with 1.1 equivalent of
hydrochloric acid in a mixture of ethanol and diethyl
ether. The hydrochloride is recrystallléed from
.tetrahydrofuran Yield : 49%. M.Pt.: 164. 8°C (mlxture
of - amorphous and crystalllne products). ' '
'Analys:._s for 012H13N3o HCl in % ¢ . -
‘calculated : C 53.84 H.5.27 ~ N 15.70 Cl™ 13.24
found : - 52.55  5.30 15.65 . 13.92



from di oxane. Yield 81% The anide, treated in ethanol with 1.2'equivalenL 
of hydrochloric acid, is converted into the hydrochloride with a yield of
73% M Pt . : 290. 3[err] (deconp). Anal ysisg-for [err]HO in %: calculated :

C 48.99 - 34§6 18§h}§r§§y-30k(}ﬁ 1&1&3%09—4—y1)methyl]4§enzam1d4 43

15. 44
2, 6- di hydr oxy- 3hydrorhlpridezopnahydyratayl | - benzani de hydrochl oride. This

conpound s preﬁaééiuéioﬂeéfr5bﬁdahﬂs9mm8?8yeogséééihﬁg é&eakﬂaéhih

2, 6-di hydroxy-3-[ 1-(l Him daz enzoate repared.as in
Exanpl e 1. C. 3.)15 Mheof ¥ARRE F§ ?@G??s@ﬁ?PW%ﬁﬁ £ ofh mbXHRER. of vEel d9: 85%
The anide, treages mmoaem1ufuhydﬁéxylamﬂﬁé say Hae&hahdenneg SftBrished

equi val ent of h oc onverted_ipto t hy ide._Yield

q??@b(after re%géstgbgﬁngé %e?P ﬁﬁf%r§ashf urne 2%% ggg + %dgcgﬁp )
~53- Anal ysi s fsoliérspdmnmuau&phltaltaladédd, £6156wed byk64157g N 14.81 -
d . 12.50 found. 5 6 12,09 11. . C
6- hydroxy-3-{(1 mgg%g 8§IéthY%y%Ahgaﬁ%¥%y?bg&?ﬁ %ld%X ochlorlde A
‘sol ution of 6. 1Yé)P§B ¥ iﬁhﬁ@?oéteeth tes.- aglubignais complete, t -

[ (1H-i ni dazol - 4rghyebiymix2ufBt Dy henEPal €26 WRERE0 | 8 KXagP! & éNC 4.) in
400 m of |iquid_ammonia -

hours. The ni xBAPEOPE FﬂéﬁEéQQpBEanarﬁﬁhgu£$§g%%§@aEngégﬁkl%LSrthe
residue i s puripredipytaheowhiohragpgratesi iscfiteéréed! ofh} washedOwith
o i oy -1 AL EEGAIA Ged ey ol Shpambn enceition et nca
Yle 61% ThéSAHPBE, 2t 76420H2FA BIVAVLY dﬁ¢hlqrqmequanermﬁth@mol—-
hydrochloric achgdetié geR¥ewhedr)NtPhéNschYSEachbesiféd after
evaporation of the solvents is taken up in 30 ml of water
to which are added-s'ml of cdncehtrated hydrbchlbric
~ acid. The N, 2-d1hydroxy—3 [(1H-1m1dazol-4-yl)methyl]-
benzamide hydrochloride precipitates in the form of the
monohydrate. 4.8 g of pure product are obtalned
Yield 55%. M.Pt. : 240°C (decomp. ).
Analys:.s for C,,H,,N;0;.HC1.H,0 in % :
calculated : C 45.92 H 4.90 N 14.61 C1~ 12.32
found : - - 46.33 . 4.63.  14.69 12.57
The ethyl 2-hydroxy-3-[(1H—imidazol44-yl)methyl]-benZoéte
used as Starting_material, is prepared according to.theg
‘method described in Example 7 of European Patent .
_ - Application 269.599 in the name of the applicant.
14. 2—hydroxy+3-[(1H-imidazol—4-yl)methyl]-4-methylbenzamide.
' This compound is prepared as indicated in 2. above,
starting from methyl 2—hydroxy—3-[(1H-imidazol—4— -
y1l)methyl]-4-methylbenzoate hydrobromide (prepared in
Example 1.C. 5.). The reaction product is'purified by
chromatography on silica gel (eluent : 95:5:0. 5 v/v/v
_dlchloromethane-methanol—ammonla) -
Yield : 44%. M.Pt. : 172-178°C (dlethyl ether).
Analysis for C,,H;3N,0, in % : T
‘calculated : C 62.33 H 5.62  N'18.18
found : . 62.42  5.61 18.08



Yield 66% (after recrystallization fron1mater) MPt.: 262.8[err] Analysis.
for[err]HC in %: calculated : C 53.84 -H 5.27 N 15.70 c 13.24
found : . 54.22 5.29 - 158  13.12 12. 2-hydroxy-3- .
[ (I Himdazol-4-yl)nmethyl]-6-nmethyl benzam de hydrochloride. This conpound
is prepared as described in 11. above, starting from2.0 g (7.68 nmole) of
et hyl 2- hydE@xyZShYFFQHYrﬁrdézé1H4lmlﬁnsohyﬂfy69panhylbehenaamldprepared in
Exanpl e 1.C 4.) hgadobhoBriden! of Iiquid ammonia. The nmixture is heated at -
60[err] for 24 hours and is then evaporateéed under reduced pressure. The
crude anide is FpéﬁtEBmRPPHGUFSpBF?PPESgl 8f, ipdifated ipuPvapbaveof

hydrochl oric acsdarnlagNErbmretn lebhnﬁdkoﬁ9dBd£QLh!H Qhﬂ&ézolIheg -

hydrochloride ig rgcgﬁ g g ron1tetrah¥d# i g 9 9% . M Pt.
T84, Sierr] (i xPAPEVOH RABFBRES (RRGPEFSY, b FREMBIBGhcRsd I ABhOs! s for
[err] in %: caresuduedobtaCnéé atterkeﬁaﬁaratlbhlafYﬁhe Sblyéne4isound :

52. 55 5. 30 5eﬁ51n F 3 5%3eg§ﬁn?}1 4soiﬁt on 05r0¥ﬁFOCh oric

N, 2- di hydr oxy- 3- fff imdazo enzam orl
monohydr at e. - A 36idt ABA &he52ghy4£QXﬁnﬁré} 6iHSémlGﬁ?ﬁ uﬁoxldpenhyls-n1 of

wat er is added ﬁéﬁaamsaetﬁyarabhlufﬁdefpﬂeélgléaéegnatséroadayéieﬁyben1ne ;

sul phate and 25 g %B i ?Bed |§ &h Bge tenperature has returned to

[err] 0.5 g of SGFEYY Rrsufpfilfle’i 8%%dded, fol | owed by 6.15 g (25

mol es) of ethyNMR—MyMsoxysﬁehtthmluldaaakan tyL)meoaytb beaaoanem)AfBeB o
solution is conp egesﬁbﬁegﬁeaatthlﬁ1§>urg ﬁ§<mﬁr#2albz§9 th 20.8'nm of a

6N agueous solutlTon 0 6chlroritc Act 4 preciprtate which
sepacates is f|VtépéaHoﬁﬁd)waghéa(&Htﬂ)waﬁe97&hﬂrsbur|f|ed by -

Chro”atOgrQHQYfBﬂl%WEh@acgﬁbounds have been prepared im the same way :

16. 2-hydroxy-3—[(1H—imidazolr4-yl)methyl]-N,N-
dimethylbenzamide. |
‘M.Pt. : 208°C.
Analysis for C,,;H,N,0, in % :
_calculated .C 63.67 H6.12 N 17.14
found : ~ 63.58 6.06 17.09 ,
17. -hydroxy-N—(2—hydroxyethyl) 3= [(1H-1m1dazol-4-yl)-
methyl]—benzamlde hydrochlorlde
M.Pt. : 200.6°C.
Analysis for C13H15N302.H01 in % :

~— ~ calculated : C 52.44 H 5.38 N 14.12
| found : 52.49  5.36 13.98
Example 5. Preparation of the 14(1H?imidazo1 4—ylja1kyl

-_,benzamldes of Formula I by reaction of the
esters of Formula IV with a nltrogen compound '
_ of Formula III.
1. 3-[(1H-1m1dazol—4-yl)methyl]-2-methoxybenzam1de .

hydrochlorlde.

:_A suspension of 3.1 g (13 .4 mmoles) of 3~-[(1H-imidazol-4
yl)methyl]-2-methoxybenz01c acid (prepared in Example

- 2.B.1) and 4.06g (40.2 mmoles) of triethylamine, in 30 ml



(el uent, : 76:20:2:2 v/v/v/v di chl or omet hane- met hanol - acetic aci d- mater)
The acetate obt ai ned after evaporation of the solvents is taken up in 30 m.
of water to which are added 5 nl - of coness~ at ed hydrochl oric acid. The

N, 2- di hydroxy-3-[ (I Hi m dazol -4-yl )nethyl]- benzam de hydrochl ori de
precipitates in the form-of-the nonohydrate. 4.8 g of pure product are .
obt ai ned. Yi el do§5é@ryMiPchloranetbang, (ilscoopled LnabdPEis 4036[gr(}0L2 %: -
cal cul ated : 1512 d; 46. 33
a3 14 ggﬁglgé) ?§ é?ﬁ?% ch&hfﬁfgfmatg in2e3fut®8R%in 10 ml of |
2- hydr oxy- 3- [(1ﬁrYnﬂé§EéPer9F¥ﬁE?h?FF pddedathegeta- aéfEFErFPhﬁ mat eri-al ,

Lstprfnge? acgaaahaﬂghggtha ﬁ&khﬁdedﬁacétheﬂeunfftana¥efarohaﬁﬁraﬁenaur3 :
al en | call naneg - | C (0)¢
(it dagol - 4- 9B ReGay APSstRebh SPRcADaRRas, BARFCoBORRBENEE §m§+séﬁredyas

i ndicated in 2. tahpeeatareutAngtteam1aﬁtgaéeaubydmm¢y187[dt&bdnoderol
yl)methyl]-4- ”E§B¥£Q%E68?L§89é§ﬁaﬁrOﬁbd%héﬂrﬁaéégﬂ Lfir aﬂp#ﬁ?ergéétlonThe

reaction product i'S purif f olmat ograp on si |ca
95:5:0.5 v/v/v un&hugeoﬁerhens négh&nowhanN@ﬁture ¥Bethen heegied| ppder

Lr2-178lert] (digehule ghichhl+ARal Kou,  Shel Bblyoht Yecavapbahedd: unfes? 33

H5 62 N 18.18 found : 3 % 8
2- hydr oxy- 3- [ 1- EPAYCRAIRFEESHIGY) AR !y'hr residheadsnpursERes, Poe. s
conpound is preaateﬁaasgmaghyabadsumlaa galboyeluehar ti 8g: ﬂoam1eyhyw

2- hydr oxy~ 3 [1- (4 A5Rh - by BERY Y LLaBRFR9AL (B PECY_pyfxam o

1. A 3.). The resi evaporati.on vent “r'S dlssolved*
in &_2. 5N ethangmndagouuﬂrwﬂ)uethyaﬂuehmsthexxbenzanadehewhlch

2- hydr oxy-3- [ 1- elrys 43zl érxsho BeBtvhltr2?a; agrdeoBydinedl ori de
preC|p|tates afte _|t|on |

The amlde, treated with 1.2 equivalent_of hydrochloric
acid in ethanol,  is converted into the hydrochloride.
M.Pt. : 160.5°C (isopropyl alcohol).

-:Analysis for C,,H,,N,0, in % : '
calculated : C 53.84 H 5.27 . N 15.73
found :  53.94  5.30 . 15.81

The following compound has been prepared in the same way :
2.- 3-[(1H-imidazol-4-yl)methyl]-2-n-propoxybenzamide.

- This compound is prepared from 3-[ (1H-imidazol-4-yl)-
methyl]-2-n-propoxybenzoic acid (prepared in Example '
2.B.2) with a yield of 52%

M.Pt. : 161°C.

' Analysis for C,H;,N,0, in % :

calculated : C 64.86 . H 6.56 N 16.22
found : = 64.93 6.60 16.14

Example 6. | 'Preparation of the 1—(1H—imidaqu—4—yl)alky1
" benzamides of Formula I by hydrolysis of the 2-
hYdroxy-s'[1-(1H-imida201-4-y1)a1ky;]—
_ benzonltrlles of Formula V. o -
1. -hydroxy—3-[(1H—1m1dazol 4-yl)methy1]-benzam1de.
13.1 g (66 mmoles) of " 2-hydroxy-3-[ (1H~imidazol=4- .
yl)methyl]-benzonltrlle (prepared in Example 3.1.) are
- stirred in 50 ml of an 80% by volume aqueous solution



diethyl ether. Yield : 50% NWVR (DVBO) spectrum 0.83(3Ht), 1.08 to

1. 34(4H m, 3.3 to 3.5(2H nm, 4.44(1H t), 6.82(1Ht), 7.37 to 7.40(2H, s+d),
7.82(1H,d), 8.97(1H,s). The foll ow ng. cesgeunds have been prepared in -'the
sanme. way: 16.. 2- hydroxy- 3 [ (1Hi m.dazol -4-yl)met hyl ]-N, N- : o
di net hyl benzam de. ‘M Pt.: -208[err]- Analysis for- [err] in % calculated C
63. 67 H6.12 of shlﬁhﬁtlboaqdd until solgBiéB is cémpbete. The7. 09 17.

2- hydr oxy- N—(2 et by a L d£xl) I n
hydr ochl ori de. g$9§¥ g %Perrkéi gé?sg ¢ f¥£ H§?9¥ ]??g %gﬁgﬁﬁg?ed
C 52.44 H 5. BBlXtuKP14512°P68ﬁd°nt° ice and52eubrallzsd381th sodiymgg

Eé?rm: e |5 b' . giteaﬂbah?ﬁtahof Ttheslthaht Evidazel- 4nd! nékﬂ%bﬁatarrides ofd_
mul a y. reaction. o e es ni en_conpou

of Formula I11. e§trac§eﬂ(§eyeﬁgéagbpe§ VF%HEF%?YY aﬁegﬁgﬁ0xy Zgﬁggﬁgc h
_hY?rocEro{ide phasepeaseowashed. #iygh( A3sdturated) aghieBuf( 46lutidazok- 4 :
yl') met hy e I d p gnd 4.06 -
(40. 2 mol es) o%ggﬁﬁgtﬁﬁ?g%%ﬁé df?ég ﬁ?gg égggﬁﬁngthﬁag %Poronethage is .
cooled to OC. evapogated gndﬁﬁl@gﬁu@edepngssuﬁeerowbenﬁeeldﬁesb$ut|on i

10 m of dry d'BHEQEQEBtB?n@hﬁbﬁaﬁgeﬁﬁph9ebﬁtQllﬁéheﬁelhkélﬁéﬁtttOﬂ t he
m xture is stirred further - and then for _a other

ur
hal f an hour ‘at® &ﬁﬁﬁeﬁtvlgﬁﬁeﬁ&th8r°§?§ PBQHWS&E éeoﬁgmgﬂﬁﬁﬁra 2¢Pi 9d
over pOtaSSIuﬁ1bfdBehydeoxye3PMQmeamiddzbmFougm)mhehyeaebenlamndeuatefor

one nlght The nb%%&%%d, thlgn ﬁS&SﬂdUBgiﬁg 1dent1cal to that obtained
\*/ ' in Example 4.1. Yield: 68%.

| 2. 2-hydroxy-3- [1-(1H-1m1dazol-4-yl)ethyl]-benzamlde.
A suspens1on of 1.07 g (5 mmoles) of 2-hydroxy-3-[1- (1H-
imidazol-4-yl)ethyl]-benzonitrile (prepared in Example
3.2.) in 4 ml of an 80% by volume équeous solution of
sulphuric acid, is stirred at 65°C for 3 hours. The
reaction mixture is thenlpoured onto ice, neutralized
‘with sodium bicarbonate and extracted several times with
ethyl acetate. The organic phases are dried over sodium:
sulphate and_the.solvent is evaporated under reduced |
pressure. The residue is taken up in 50 ml of a 6N
agueous solution of hydrochloric acid and then
neutralized-with a 1N aqueous solution of sodium
hydroxide. The precipitate which separates is filtered
off, washed with water and with diethyl ether and dr1ed
under reduced pressure. 0.7 g of practically pure 2=
‘hydroxy-3- [1-(1H-1m1dazol—4-yl)ethyl]fbenzamlde is
obtained. Yield : 70%. . o
The hydrochlorlde of the compound obtalned is 1dent1cal

: to that prepared in Example 4.5.

3. -hydroxy-3 [(1H-1m1dazol 4-yl)methyl]-benzam1de'
hydrochlorlde.
2 g of 2—hydroxy-3 [1H-1m1dazol—4—yl)methyl]-benzonltrlle
(prepared in Example 3.1) are added to 4 ml of water in
40 ml of methénol-previously saturated at -10°C with a .
‘'stream of gaseous hydrogen. chloride. The mixture is



reflux for half an hour, the solvent is evaporated under reduced pressure,
and the residue is purlfled by chronatography on silica gel (el uent
89:10:1 v/v/v dichl oronet hane- met hanol - as8nia). 2.9 g of 3-[(1H -

i m dazol - 4-ytk) net hyl ] - 2- nethoxybenzanlde which crystallizes from -
acetonitrile, are obtained. Yield: 95% The anmde, treated with 1.2
equi val ent of h?ﬂlﬁtﬁﬂoﬁtcaubléntntemnanéturesfevnﬂérheurSntoThhe

hydr ochl or i de. thhtlonlﬁg Eh@hrhoﬁbéﬁ9£9€¥& ahaeBO£édueea|§§é§sﬁeé &ﬁar]
in %cal cul ated ;

15. 81 The fol|oRPﬁgr@ﬁ&ﬂ&ﬁnashégaﬁﬁénaﬁrEEaFeﬁ°Fn3th@“§§ne (30 1aEter SS[
]gl Him Fl?zol 4- }:h)aﬁFﬁ:‘bxtIr}(sﬁamiﬁnzeﬂOiiybeéZﬁﬁ‘bﬁlewaiférs cmmaogndfl s pr egar ed
rom 3-[ (1Hi m dago pro C, acl repared in
Exanpl e 2.B. 2) ﬁ ?& %d[gih %@ldﬁfﬁ% 4 9$§%F§$¥¥ AB%P??Fég?or [err] in.
% cal cul ated : hydmcaﬁorlde are. ebtalnaldlﬁthisf ogmpound being :.dem:geal

6. 60 -16. 14 tikQn

1-(1H- i mi dazol - §e ol gﬂ?s ggﬁg‘aﬁ? Shasd !kgrﬁg{mb*ﬂs ByavaPid & 3P%: e o
hydr oxy-3-[1-( 1H i m dazol-4-yl)al kyl]- benzonltrlles of Formula V. 1.

2- hydr oxy- 3-[ (I.Hi m dazol -4-yl ) nethyl | - benzanide. 13.1 g (66 nmol es) of
2- hydr oxy- 3- [ (1H i m dazol - 4- yl)nethyl] benzonitrile (prepared in-Exanple

3.1.) are stirred in 50 m- of an 80% by vol unme aqueous solution  -57- of
sul phuric acid, until-solution is conpl ete. The mixture is then heated at

65[err]for 3 hours The reaction mxture is. poured onto ice and. neutrallzed_ 

'wi th sodi um bi car bonat-e. It is then flltered and the f||trate |s



extracted several tines.with ethyl acetate. .The organic phases. are washed
with a saturated -aqueous sol ution of sodlunlchlorlde dried over sodium . :
'sulphate and evapor at ed under reduced p~ggsure. * The- reS|due S purlfled by
chr omat ogr aphy on silica gel (eI uent : 84:15:1 v/v/v '
di chl or onet hane- net hanol - ammoni a) . 9 8 g of

-2- hydr oxy- 3- [(IFLlﬁ\dazoI 4- yl)nethyl] benzani de ar'e obt ai ned, this _
conmpound hej ol ﬁgﬁ% n, el 0

2- hydr oxy- 3- ?ﬁnél H i m dazo%f?%t 385 eénzani%f‘mn}‘f g%%pe?lﬁsl oI‘r;Ih o?ﬁg/

(5 mml es) of .2-hydroxy-3-[1- (1H— |mdazol 4-IF) by JUpHzoiEril e
(prepared in. Exanple 3.2.) in 4 nm of an 80@6by vol une aqueous solutlon of

suphuric 2cioiy) o SLhet MedS el Rad B S IS SE g dbt e 1S

several t|ki&1w¢pt:e¢&|y|1smmem eand Ttheeior geav enixh asisstwres drhasdiny eche odi um
sul phate_taj%]&1 {%S%m i s evaporated under reduced pressure. The residue
i s.taken I'n a 6N aqueous sol ution of hydrochloric acid and then
neutralized with a 1IN aqueous sol ution of sodi um hydroxide. The precipitate -
which separates is filtered off, washed with water and with diethyl ether
and dried under reduced pressye. 0.7 g of practically pure 2- .
hydroxy-3-[1- (1Himg zcﬂﬂ )ethyIszenzan1de S obtalned ~Yield : 70%
The hydrochl ari de of , él to t¢my prepared |n
Exanmple 4.5. 3. Z&hydrox | K i #idazol - 4-yl) t yl ].- benzani de -
hydrochlorlde 2 g of 2-h 3-[ 1Hi-mi dazol -4-yl ) et hyl ] -benzonitrile
(prépared i.n Exanple 3.1) are agded to 4 m of water in 40 m of nethanol
previously saturated at--lO[err] mnth a strean1of gaseous hydrogen '

chl ori de. The‘gjxﬁure |s - -58-- ,

R; and R,, wh;ch-may-hehthe'same.or different, each -
~ represents a hydrogen atom or an alkyl radical,
R, represents a. hydrogen atom,'an alkyl or a
hydroxyalkyl radical, an amino or. hydroxyl
~ group, . ' :
: :Ru represents a hydrogen atom or an alkyl radlcal, or
R, and R, taken together with the nitrogen atom to which
they are attached, represent a heterocycllc radlcal
selected from the group consisting of the
_ - pyrrolldlno, piperidino and morpholino radlcals, and
- Ry and Ry, which may be the same or dlfferent, each .
represents a hydrogen atom, a hydroxyl group, an |
~alkyl or alkoxy radical, ' ' : : ' _
at least one of the symbols Rq and R belng other than a
- a hydrogen atom, all the alkyl and alkoxy radlcals having
.1 = 4 carbon atoms, ' _
as well as their non—tox1c pharmaceutlcally acceptable a01d
'addltlon salts. '

2.. —hydroxy—3—t(1H-imidazol-4-yl)methyl]-benzamide
according to Claim 1 and its non-toxic, pharmaceutlcally
acceptable acid addltlon salts.

L



stirred at ambient tenperature for 24 hours. The solution is then
concentrateéed under reduced pressure and the residue is heated .at. 75[err]
for 3 hours.  The latter is then recryst#o- zed twice fromwater. 1.5 g of
2- hydr oxy- 3-[-(1H i m dazol - 4-yl ) net hyl ] - benzam de hydrochl oride are

obt ained, this compound being identical to the conpound obt ai ned |n Exanple..
4.1. Yiel d3: 59%r-hydrogy=3c[ar(iHfrénidagotosryidett gl$rhe@5amA¢ : CH,

DE, FR, GBacEErdEhg kb cMhimSE And iBHPabhi-tbedc, ?harmaceutlcallﬂ
1- (1H-i m daz zani des, ~their optical isonmers and their

racenic n1§F8P8§a¥hﬁvﬁﬁédtﬁgaéEﬁQPa?aFBFnula [err] in which [err] Mhléh

may be.the sane or dlfferent each represents-a hydrogen atom or. an al kyl

o T oL 2y AU R 8h T 20.9) s B - RUHEEHY ShEk s

radi cal, oacperdpngakenCﬂagmtﬁeandnnHStnenntoxmgenphavmaceuhMCehlyhey are
attached_ %EPE?EQB&e a@?ﬁehﬁﬁlﬁibﬁ gagtgal sel'ected fromthe group -
ro

consi sting o he pyr di no, piperidino-and norpholino radicals, and
[err] which may be the sane or different, each represents a hydrogen atom

? hy?rgxylsgrOEQVGaalayh Fsatkmnylm&daeau 4ay1hmeshydnebehzainedeynbol s
err el n ot

a al k radi cal s
havi ng " 1- 4 8?5 %Hsﬁlggmwg pa slgﬁep n_%ﬁx%8X| Lﬁ%ﬂ?ﬁﬁggﬁf?§§¥I o
acceptableaece@tabdetanndsaﬂdstlﬁn salhgdr oxy-3- [ (H-inidazol-4-yl o
) met hyl ] -benzam de according to Claim1l and its non-toxic, pharmaceutically
\_ 6. -hydroxy-3-[(1H-imidazol44-y1)mefhyl]-6-methy1benzamide
. according to Claim 1 and its non—tox1c, pharmaceutlcally
acceptable acid addltlon salts.

7. -hydroxy-s [(1H—1m1dazol-4—yl)methyl]-benzamlde
accordlng to Claim 1 and its non-toxic, pharmaceutlcally
acceptable acid addition salts.

8. = 2-hydroxy-3-{(1H-imidazol-4-yl)methyl]-
benzohydrazide according to Claim 1 and its non-toxic, -
pharmaceutically acceptable acid addition- salts.

9. (+)-2-hydroxy-3-[1-(1H-imidazol-4-yl)ethyl]-benzamide
N~ according to Claim 1 and its non-toxic, pharmaceutlcally
' acceptable acid addition salts. '

10. Process for the preparation of substitutéd 14(1H—
imidazol-4-yl)alkyl-benzamides and their salts such as defined
in Claim 1, characterized in that : N ' Co

- :

A



acceptapl e ;acid addition salts. = -60- 3. - - ' '
2-'hydr oxy- 3- [ 1- (| H-i m dazol - 4-yl ) et hyl ] - benzam de accordl ng to dai ml and
its non-toxic, pharmaceutically acceptablea-acid addition salts. 4. -

2- hydr oxy- 3- [(1H—| m dazol - 4-yl) et hyl ] - N- et hyl benzam de according to CI aim:
1 and its non-toxic, pharmaceutically acceptable acid addition salts. 5.

2, 6-di hydr @ly- 3AR( Bilkyd; dafdH=imjdpgoldtylhedkyii-benacatedoig to Claim 1.
and its non-t oxiche BREmEAGEULically acceptable acid addition salts. 6.

2- hydr oxy- 3- [ (1Hi m dazol - 4- yl ymet hyl ] - 6- net hyl benzani de according to Oaim
1.and its non-toxic, pharmaceutically acceptable acid addition salts. 7. .
2-'hydr oxy-5-[ (I H i mdazol -¢-yl ¥met hyl ] - benzani de according to CI aiml and
its non-toxic, pharnaceuti cral L yaccept abl e %fm d addi t| ®Q salts.
2- hydr oxy- 3- [(1H—| ni daz &2 y)rre nyTT-" benzohydrazi }cordl ng 1(5 é:1 aim1l
and its non-toxic, pharnmaceut c y acceptable acid- ifon salts. 9.
(+)-2-hydroxy-3-[1-(1H i m dazal - 4Rl ) et hyl ] - benzam de gccordl ng-to-Caiml
and its non-toxic, pharmaceutically acceptable.acid addition salts. 10.
Process for the preparation of substituted 1-(1H .

i m dazol - 4-yl ) alilkywhBehz®yj des, adahler] ﬁaﬁré Stﬁélclﬁbé\ﬁn‘i’@é Gibden nuCI aim 1,
characterized ip,that

1-(1H i m dazol - I?Hnaflkﬁfldbghz]o%?)ée%?rﬁf%ealf' O?Jnlﬁ( Ja I['%‘H‘Ta]r Hlﬂﬁ’r‘bﬁh %e‘??] have.

t he neani ngs gi vzenrbpn ateims), 1J.sndeaatedpwethnasnahraghnl compound -bofivtheg 1 -
to 4 formula : _ h

. : 'R,
HN

/

(III)

in which R, and R, have the meanings given in Claim 1; or

‘b)  in 'order to prepare the'i—(lH-inlidazol 4-?y1)alkyl-.
: '_benzanu.des of the general formula I, in which R, and Rg
"~ each represents a hydrogen atom, an alkyl or an alkoxy
radical hav:l.ng 1 to 4 carbon atoms, at least one of the
symbols Rs and R, beJ.ng other than a hydrogen atom, a
| 1-(1H—1m:|.dazol-4-y1)alkyl—benzo.'l.c ac:.d of the formula

. : Rs
O\
c

lno’ l u \> | -_ (IV)

Re Ra . ':

NY-

W -

in which Rl' and R, have the meanings given .in Claim 1 and
R, and R, have the meanings given above, is reacted with a

* € L M. S5 *



caybon atons, is reacted with a nitrogen conpound of the fornula [err] in
which R3 and R4 have the meanings given in daim1; or b): in ordér to
prepare the 1-( 1Him dazol -4- yl')al kyl - 4g2zanm dés of the general formula
|, in which ferr] each represents a hydrogen atom an alkyl or an al koxy
radi cal having 1 to 4 carbon atons, at |east one of the symbols [err] being.
other than a hy@#&g@geat§9FP9qu(Qﬁ-thﬁdigﬁmulayl)alkyI benzoic acid of the
formula [err] i'n which [err]. have the neanings given in Claim1 and: [err]

have the neani ngs given above, 'is reacted with a -62- nitrogen conpound
of the fornula. [err] in which [err] have the neanings given in Gaimil; or
c). in order to -prepare ’the 1-(1H i ni8azol-4-yl)alkyl- benzani des

havi ngt he general formula 1 in whigh[err] and R4 are hxgéggen atons, [err]
represents. a hydroxyl group and [erry_represents a hydr atom or an -
al kyl radical having .1 to 4 carbon atofs, a 2-hydroxy-3-[1- (1

i m dazol - 4-yl')al kyl ] -benzonitrile of fornula OH [err] in whi ch R2 has the
nmeaning given in CGaim1l and [err]- has the ‘meani ng given above, is

hydrol ysed in acid medi um ; and d) optionally, the

1- (1Hi mi-dazol - 4nywhakkyR; bﬁidam dﬂﬁie)ftlfe)ﬁt[&dlﬁ.dgé @i&réibtlai lﬂﬁ.&l&f a; or
converted |nto Lhebrdnon t oXi 5 § g nagezggcall ge? g gc d addition
salts. >1 (fﬁ-|ﬁ|85239 Rr$P f I bﬁ } ny of- _
d ai ns 1 to 9 obenzamaﬁeshhaw1ngnthexgenepharﬁarmuﬁacalhy ﬂhmehtRpJeR@crd :
add' tion -salts Lgg gse f@ ﬁ{?&f@tﬁ’é’naét@rﬂé' qugi)ex[gs%rﬁ:%e'g Yrydroxyl group
\_/lf o and R represents a hydrogen atom or an alkyl radlcal
' hav1ng 1 to 4 carbon atoms, a 2-hydroxy—3-[1-(1H-
imidazol- 4—yl)alky1]-benzon1tr11e of - formula

.OH

| / | o LN/ S
Re : o o H S

" in whieh R, has the meaning given in Claim 1 and R, has
thé meaning given .above, is hydrolysed in acid medium ;
d) optionally;'the'1-(1H-imidazel-4-yl)alkyl-benzamides-of _
' formula'I.thuS'pbtained are converted into their non-
toxic, pharmaceuti'caliy acceptable acid _addit_ic-m' salts.

11. 1—(1H—imidazolf4fyl)alkyl-benzémides according to
. any of Claims 1 to 9 or one of their non-toxic,
pharmaceutically acceptable acid eddition salts for use
in therapy as anti-ischaemic agents.

e;;—_————————~“““”"
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[err] - -63- 12. 1- (1H—|n1dazol 4-y| ) al kyl - benzam des according to any
of Clains 1 to 9.or one of their non-toxi ¢, pharmaceutically acceptable-
acid addition salts for use in the treat+e3# or the preventlon of disorders
associ ated wkth an abnormal increase in catecholam ne |evels. 13. '
Ther apeutic _conpositions containing a t herapeutical |y effective amount of a
1- (1H i mi d&2el - 4~y AHzinidagez4nvdeadkydrienganidesyactotiingste to 9 or

one of its non-ahgxbe, cPAIRBRECHL 53bEYoRECER! pRbEranbA-pdei Ll o salts, in
association with_ Solid or gEYN?gcarnaceutlca exciglents 11111111111111

1111111111111119harma€eu‘=lEa eptable acidgadditipRssadEst fer use
-Contracting StaiaStheEBreEEmEhﬁCGSSthérptéveﬁtﬁﬁﬁr6flQﬂs@fdéﬂBStltUted

racern ¢ i xt ur cb==hiy R4, wRERCRE, BRorhaf) SoBEbes) o RrERSHETRRLER ch oy

be the sane or devedeent, each represents a hydrogen atom or an al kyl.

radical, [err]- represents a hydrogen atom an al kyl or a hydroxyal kyl
radi cal, an_am no or ﬁdrox yl roug R4 represents a h{drogen atom or an
al kyl ¢ adi d3dr, Sher3psHiirqCPEREfAL baeﬁheenﬁﬁ%mﬁeant exgReubieally which

they are attacheﬁfeeemvesambuﬁthefeaomychnclﬁﬂdaﬁai @eyfya iLBehkaﬁlaéOUp-
consi sting of t§g-RYRLRL' h"BnyPbEoELSIRG FEo"B" BROLAD 0L 2FEE A "1
' ' ' toxic, pharmaceutlcally acceptable acid addition salts,
in assoc1atlon w1th 'solid or liquid pharmaceutlcal
O excipients. '

* C L M S *



[err] Wiich may be the sane or drfferent each’ represents a. hydrogen aton1
a hydroxyl group, an alkyl or alkoxy - radlcal | east one of the synbols
‘[err] being other than a hydrogen .at-om=-63d- the"alkyl and al koxy radical s
having ¥ - 4 carbon atons,-as well as their non-toxic pharmaceutically
acceptable aci d addi-tion sal ts characterized inthat: -~ -65- a) .. An al kyl-
1- (1H i m dazol - 4-y| YGladns fow dhie Gentractingnitates i) BS @R ch [err] have
t he meani ngs given . above and [err] represents ‘an alkyl radical having 1 t0;
4 carbon atons, is reacted with a nrtrogen compound of the fornula [err]

whi ch R3. and R4 have the neani ngs 'gi ven above; -or b) in order to prepare
t he 1- ( 1HPiroicessolfos- }‘_h)aabk‘y&barb.elibﬁnbﬁeSubétﬁ.ln&tgdn QF-Qh.Hf-anIIdh&oll-lu—n

T T e e e e e %%%FL%?LE?'

‘than a hyunaguwesbohpvang-tQEngnedaioEotmyﬂpalkyI benzoi ¢ acid of the

formula Rs [err] C L M'S * -66- in which [err] have the neanrngs,
gi ven above, is reacted with a nrtrogen conpound of the formula [err] in
‘which R3 and R4 have the meaaings gi ven above; or c¢) in order to prepare

the 1-(1Himi dazol; SN flar

| - benzmﬂ1des havrng tﬂe gener al fornul a I in .
“which [err] o N g -

F IL \> : (1)

._ in which : _ _
~ R, and R,, whlch may be the same or’ dlfferent, each -
' represents a hydrogen atom or an alkyl radlcal,
Ry represents a hydrogen atom, an alkyl or a _
_ hydroxyalkyl radlcal an ‘amino or hydroxyl group, .
R, represents a hydrogen atom or an alkyl radical, or
Rg and R, taken together with the nitrogen atom to.
| which theyhare attached, represent a heterocyclic
radical selected from the group consisting of the
pyrrolidino, piperidino and morpholino radicals, and =
R, and Ry, which may be the same or different, each
: : represents a hydrogén atom, a hydroxyl group, an
\'*{ ' alkyl or'alkoxyrradical, at least one of the synbols
' Ry and'R. being other than a hydrogen atom, all the alkyl
' ~ and alkoxy radicals hav1ng 1 - 4 carbon atoms,
'as well as their non~-toxic pharmaceutlcally acceptable
acid addition salts characterized in that:

L



and [err] are hydrogen atons,
represents a .hydrogen at.om or an al kyl

a 2- hydroxy- 3-11-(1H
[err]

[err] -

represents a hydroxyl
radi cal

group and [err]

having 1 to 4 carbon atons; -

i m dazol - 4- yl)alkybb;-benzbnitrile of formula CH

i n.whi eh R2 ‘and R6 -have t he meani-ngs gi ven above,

i's hydrolysed in an .

acid .medi uny- and d)

optlonally, the. 1-(1Him dazol -4-yl)alkyl -

of formul a@) thde abkyl ntd(ilcinbdazolet-yh)alknbrbenzoate otxf ci;he

pharnaceutlcalIfoﬁﬁﬁfgtable aC|d addltlon salts.

by

[err]

. Y _ . o Jz ) _:/N ) ) } R
R,oecfﬁ:ﬁig : : -A - U~:S> o (II) -

N
Re - Ra : . H:

‘in which R,, R,, R; and Ry have the meanings given above.

and R7 represents.an alkyl radical having 1 to 4-carbbn_:

. atoms, is reaCted'with:a-nitrogen;compound of the formula

Ra

HN o (III)
\ . . - .
Rae. ’ S

- in which R, and R, have the meanings given above; or

in order to prepare the 1-(1H-imidazol-4-yl)alle— - _
benzamides of the general formula I, in which R, and R, -
each represents_a hydrogeh etom, an alkyl or an élkoxy
radical having 1 to 4 carbon atoms, at least one of the

symbols R; and R, being other than a hydrogen atom, a 1-

(1H-imidazol-4-yl)alkyl-benzoic acid of the formula’

o (IV)

5 o
\
a . -
m—t
N
=\
>
e
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c)

d)

-66-

in which R;, R, R, and R6 have the mean:.ngs gJ.ven above,
is reacted with a nltrogen compound of the formula '

R
HN’

D € 829

b .

intwhieh R, and-R@-haVe'the'meanings given above}_or_'

in order to prepare the'1-(1H-imidazol-4—Yl)alkYI-

benzamides having the general formula I in which R,, R3
and ‘R, are hydrogen atoms, R5 represents a hydroxyl group

'and R, represents a hydrogen atom or an- alkyl radlcal

having 1 to 4 carbon atoms, a 2-hydroxy—3-[1 (1H-
imidazol-4-yl)alkyl]-benzonitrile of formula

OH _
R N R
@ N O
| _ | L7

in which R, and R, have the meanings given above} is
hydrolysed in an acid medium; and | . '
optionally, ‘the. 1—(1H-1m1dazol 4—yl)alkyl—benzam1des of
formula I thus obtalned.are converted'lnto their non-

' toxic, pharmaceutically acceptable acid addition salts.

L



