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only possess cardiac, cerebral and tissular anti-ischemic properties,
but also possess az—adrenergic receptor agonist properties. The latter
properties confer to these compounds a beneéeficial thefapeutic usefulness
in the treatment of disorders giving rise to, or resulting from an
abno;ma% increase of the catecholamine levels, such as, for example,
cardiac congestion, Raynaud's disease or spasms of the coronary
arferies. For the same reason, these compounds can also be used in the
treatment of'disorders associated with gastric and intestinal .
hypersecretions, as well as in the treatment of the drug withdrawal
syndrome of the toxicomaniacs. In addition, these compounds possess a
certain diuretic activity.

Continuing research work in this field, the applicant has now
synthesized new substituted 2-hydroxy-3-[1l-(1H-imidazol-4-yl)alkyl]-
benzenecarboximlidamides which'are strong az—adrenergic receptor
agonists, while exhibiting little or even no systemic side-effects of
central or peripheral origin. For this reason, these compounds can be
advantageously used to reduce intraocular pressure, more particularly in
the prevention and the treatment of glaucoma.

_ Glaucoma 1s a disease of the eye characterized by an increase in
intraocular pressure, resulting in hardening of the eyeball, atrophy of
the optic nerve with characteristic excavation of the papilla, narrowing
of the field of vision and a more or less important decrease in visual

acuity. Ihe terminal stage of glaucoma {(or absolute glaucoma) is
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central or peripheral origin. For this reason, these conmpounds can be
advant ageously used to reduce intraocular pressure, nore particularly in

the prevention and the treatnent of glauecoma. G aucoma is a disease of the
eye characterized by an increase in intrdocular pressure, resulting in
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excavation of the papilla, narrowing of the field of vision and a nore or
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~admnistration. Finally, in_the last resort, it is sonetines necessary to
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: cho!inergica aﬁré?nt, “such as piTocarprne,“into the eye can give rise in some
pati ents tefnsdsdals diegyrvrcdab¥iscul ar spasns, sweating, lacrimtion,

~salivation, and 4nig, |ids@i1 Ak :bNQ £V EIholYedgY AlgenE OHUERCS Bl &farbhiee,pupi |
(myosis) and of the ciliary nuscle, as well as dilation of the blood
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5 ’ muscle, as well as dilation of the blood vessels of the iris and
conjunctiva can be observed. Visual complications very often follow,
such as the spasm of accommodation, myopia or a decrease in visual
acuity.

The  treatment with a sympathomimetic agent such as
dipivalylepinephrine is known to produce frequently sensations of
burning or irritation. Furthermore, an important side—effect of these
agents is the appearance of cardiac disturbances including palpitations,
tachycardia, arrythmia, and the like. .

Clonidine, which is known as an az—adrenergic receptor agonistf
can bring about mydriasis, as well as an initial phase of ocular
hypertension (biphasic effect). Furthermore, in spite of the topical
application of the product to the eye, important systemic effects, such
as bradycardia and hypotension, have been observed.

The use of P-blocking medicaments also can cause important
systemic effects after topical adininistration to the eye, due to the
absence of a "first pass effect". Timolel, for example, causes
bradycardia or hypotension. These systemic secondary reactions to B-
blocking medicaments can reach such a severe level that the treatment
has to be discontinued. Cases of suicidal depression, hallucinations,
nightmares or psychoses requiring hospitalization have been reported iﬁ
connection with these medicaments. Furthermore, these compounds have to
be administered with extreme precautions to patients subject to cardiac
or pulmonary functional disorders. In such patients, amongst others,

cases of arrhythmia, cardiac arrest, asthma, dyspnea and bronchospasms
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negligeable and because they can have, in some cases, severe
conseguences.

Therefore, there is a real need to find new drugs capable of
effectively lowering intraocular pressure and which, at the same time,
do not have the above-mentioned systemic side-effects, particularly when
administered to so-called "at-risk" patients, such as cardiac and
asthmatic patients.

The applicant has now found that the new substituted 2-hydroxy-3-
[1- (1H-imidazol-4-yl)alkyl]-benzenecarboximidamides of the present
invention perfectly fulfil this long wanted need. Indeed, these
compounds are potent presynaptic az-adrenergic receptors agonists.
Moreover, these coﬁpounds do not exhibit systemic side-effects of
central or peripheral origin, since at a dosage at which these compounds
are effective to lower intraocular pressure, neither hypotension, nor
bradycardia, nor mydriasis have been observed. Furthermore, these
compounds do not induce hypohemia of the treated eye, nor has any
contralateral side-effect been observed in the untreated eye after
topical treatment of its pair, thus showing very well the absence of
relay, either through the blood circulation or through the neu;onal
system. Since the risks associated with the therapeutic agents
conventionally used for the treatment of glaucoma, are practically
inexistent with the compounds of the present invention, the substituted
2-hydroxy-3-[1-(1H-imidazol-4-yl)alkyl]-benzenecarboximidamides
according to the present invention ére_particularly well suited to the

treatment of intraocular hypertension, and particularly of glaucoma.
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i nhi bitors, such as acetazol am de or nethazol am de, serious systemc
side-effects, such as depression of the central nervous system weight |oss
and, nmainly, bone marrow hypofunction, have been reported. Thus, it is
clearly apparent that the use of conventio#dal hypotensive agents for the
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thereof.

When the molecule contains an asymmetric carbon atom, the
compounds of formula I may be either in the form of a racemic mixture or
in the form of one of the enantiomers. These various forms also fall
within the scope of the present invention.

The present invention also relates to the non-toxic
ophthalmologically acceptable acid addition salts of the substituted 2-
hydroxy~3-([1-(1H-imidazol-4-yl)alkyl]-benzenecarboximidamides of formula
I. Any acid addition salt may be used, provided that it is of low
toxicity and is non-irritating to the eye. Examples of
ophthalmologically acceptable acids are set forth on page 2 of Journal
of Pharm. Sciences 66(1), (1977) and include among others phosphoric
acid, maleic acid, boric acid, carbonic acid and the like.

Preferred compounds according to the present invention include:

Z2-hydroxy-3-(1H-imidazol-4-ylmethyl) -benzenecarboximidamide;

- N,2-dihydroxy-3-(1lH~imidazol-4~-ylmethyl)~benzenecarboximidamide;

~ 2-hydroxy-3-(1H-imidazol-4-ylmethyl)-N-methyl-benzenecarboximidamide;

-~ 2~hydroxy-3-(1H-imidazol-4-ylmethyl)-N- (1l-methylethyl}-
benzenecarboximidamide;

- 2-hydroxy-3-(1H-imidazol-4~ylmethyl)-benzenecarboximidic acid

hydrazide;

(+)~2-hydroxy-3~{1~-(1H~imidazol-4-yl)ethyl]-benzenecarboximidamide;
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according to the present invention are particularly well suited to the
treatnment of intraocular hypertension, and particularly of glauconma. 4
More_ particularly, the present invention relates to new substituted

2- hydroxy-3-[1-(1Hi m dazol - 4-yl) al kyl | - 5Sbenzenecar boxi m dam des havi ng the
general forewba [err] (1)
wher ei n [er resents drogen radi ca ving 1 to
4 carbon atd f’é’gp *- £ 6?35%% azqfl ﬁy’ﬁﬁ%e%l] Penzengcﬁrbaﬁ‘(l)%/ g‘?oup, an
am no group or ‘Iaw abhaHl tneadi éafllydhraw-ﬁg[l- (1y-Inigarpori-at rkkyl]err |

represent %eazméyagg&&nahmdegrm{ ebfduiang daQrid prakenat fPel hekegpresent a
- CH2- CH2- group, and to the non-toxic ophthal nol ogically acceptable acid

addi ti on ﬁPF%sst HBFEDCORFSHS L HE A O¥HTE SEBREai ns an asymmetric car bon
atom the u@mm@arﬁy—be[mhmﬂmlwme-ﬂ)tahne;rlu-aertszl{ﬁnm 6f ther acem c
mture oed il 3 O TRl on g O NS ERSNLLONEY 9. TICSE AT LoUS 1R & SO
fall wthi n e scope of‘ tf Fedent TAventi o “The present 1nven iF al so
rel at es t@rﬁhenqmnftmeeuaﬂlwmhﬁetvglaem Iaycaweptiabltbe agudteaddicti on salts
of the substituted 2- :

hydr oxy-3-[1- (1H i m dazol - 4-yl ) al kyl | - benzenecar boxi m dam des of fornula I.
Any acid addition sal¥X # be used, provided that it is of lowtoxicity and
is non-irritatin S e exExanpl es of opht hal nol ogi cally accept abl e
acids are set fdrthjon @ 2 of Journal+d¢; fhprabkaBolences 66(1), (1977)
and incl ude ano# osphorl c acid, rral elc acid, boric acid, carbonic
acid and the like.

r’N l Oalk

(III)

This reaction is generally carried out at a temperature between =
45°C and +15°C.
(2) next, the resulting alkyl 2-hydroxy¥3—[1-(1H—imidazol—4—yl)alkyl]—
benzenecarboximidate of the formula III is reacted with one of the

enantiomers of o-methylbenzylamine, according to the equation:

III + NE = CH '
=5 2 l’@

CHy

Ry, OH NH
— ) —~O)
HN CHs

(Iv)
(3) finally, the 2-hydroxy-3-[{l1l-(lH-imidazol-4-yl)alkyl]-N-o-
methylbenzyl—benzeneéarboximidamide of the formula IV obtained in the

preceding step is reacted with a nitrogen compound of the formula RZNH

(V), in which R, represents a hydrogen atom, a hydroxyl group, an amino

2



.

Preferred conpounds according to the present invention include: -

2- hydr oxy- 3- (| Hi m dazol - 4-yl net hyl ) - benzenecar boxi m dam de; -

N, 2- di hydr oxy- 3- (1H i m dazol - 4-yl net hyl ) - benzenecar boxi m dam de; -

2- hydr oxy-3- (1H i m dazol - 4-yl net hyl ) - N- et hyl - benzenecar boxi m dam de; -
2- hydr oxy- 3gtdi iomi damkyﬂ-z’ﬁhmwwinbl-i ot dithoeh Ritoks when R, is a
benzenecarb

2- hydr oxy- 39%{11][_%@:1 aazbl °5 SRy RN e R O b8 hRei % Bs o PR azi de; -
(+) - 2- hydr o%99<¥-hex. (#qﬁrﬁmrﬂazlm ~QHyCHgt harlolip berrzenticar bosthai etpat ey : 5

and - (-)-2-hydrqxyy 3+[ 1- (IRH:I{“.(n dazol - 4-yly,et hyl ] - benzenecar bo& m dam de.
The substituted 2-hydroxy- 32[1 (IH-|mdazoI 4 yl)al kyl ] -

benzenecar boxi mi dam des of ®Fornula | can be prepared by a general process
whi ch conprises the foll O\Amngclgtagm (WDa _
2- hydroxy-3-[1- (| Hi m dazol yl)al Kyl ]-benzonitrile of the formula Il is
reacted wth an al kanol having 1 to 4 carbon atons in the presence of
gaseous hydrochloric acid according to the equation [err] (Il) [err] (Il

1)
This reactien 413 91%1%34,4 Yotk etk OHLS aéhe%éa%qngfabaﬁ GHIGL BRNa1k 45l err] C
and +15[err] C. next, the resul _

2- hydr oxy- 35 T I ARCRLSE- ﬂa‘i}F‘)"hIWf-‘}q 1bé?124eﬁéé%ﬂ“b6$<‘i‘“fﬁ -date of the
formula 11l is reacitsedbwidus e, ofn tolﬁ&ezﬁl&an&'}itﬁﬂﬁrtﬂ'xeof:ompounds of general

[ er r] et hyk@ﬁ{lﬂ' f‘q‘nnghe %919 (}I nlg glcaqe iso ue%'t,l t(:)l'pe NLo?Izt{elzhylbenzyl
diastereoisomers of the formula IV in which R1 is an alkyl radical
having 1 to 4 carbon atoms, are separated prior-to the aminolysis
reaction of step (3).

This general process, thus, is eminently suitable to prepare all
the compounds of general formula I, either in the form of a racemic
mixture or in the form of an optical iéomer when R1 represents an alkyl
radical having 1 to 4 carbon atoms, or also in an optically inactive
form when the molecule does not contain an asymmetric carbon atom (R1 =
hydrogen) .

According to a particular embodiment, directed to the preparation
of the 2-hydroxy-3-[1-(1H-imidazol-4-yl)alkyl]-benzenecarboximidamides
of general formula I, an alkyl 2-hydroxy-3-[1l-(l1H-imidazol-4- .
yl)alkyl]benzenecarboximidate of the formula III is first synthesized by
carrying out only step (1) of the above described process, and the
resulting alkyl benzenecarboximidate of the formula III is then reacted
with a nitrogen compound of the formula RZ—NH2 (V), in which R2
represents a hydrogen atom, a hydroxyl group, an amino group or an alkyl
radical having 1 to 4 carbon atoms when R3 is a hydrogen atom, or with
ethylenediamine (VI) when R2 and R3, taken together, represent the -CHZ-
CH2- group.

As an alternative process, specific to the preparation of the 2-
hydroxy-3-[1- (lH-imidazol-4-yl)alkyl]-benzenecarboximidamides of general
formula I, in which R2 represents a hydroxyl group and R3 represents a
hydrogen atom, hydroxylamine is reacted with a 2-hydroxy-3-[1-(1H-
imidazol-4—y1)alkyl]benzohitrile of the formula II, in which R1 has the
meaning given above.

In the particular case of the preparation of the 2-hydroxy-3-[1-
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(1V) (3) finally, the 2-hydroxy-3-[1-(lHimdazol-4-yl)alkyl]-N[err]-
nmet hyl benzyl - benzenecar boxi m dam de of the fornmula IV obtained in the

preceding step is reacted with a nitrogen conpound of the formula [err]
(V), in which R2 represents a hydrogen_.atom a hydroxyl group, an am no

6 group or ‘f(‘{]!{-a.f.lml.l(.XAZJlagl)Pla} lm\ﬂLQ&anLgar%oﬁﬁﬁlmﬂlc?ésOgﬁ d@ﬂ@?alR?fo!rﬁul%
hydr ogen atom or with hyl enedi am ne (VI)_when [err] and ! , taken
F.

t oget her, réprédehtRy Hépr%HQtTFI? aJdW&u‘ﬁadlaél:d}aﬁfF?% % 5P the? o YY)+
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which [err] 1s an al kyl radical havi n? 1 to 4 carbon atons, are separated

prior to thESHHABY YsPsmedyLbingHl tlagterpodsymerehes HentrEPLS Y BES, t hus,
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Ieitherintefo mcmtreorlnth tical isomer
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~asymmetric car bo@h@tx{%‘?ﬂ-%ﬁr rlphthQYﬁUl%Q?&QnyA@&&béAm £61 P aB@I tiloR Uk Al s
- enbodi nent, directed to_the preparation of

" 2-hydr oxy- 35fn X PF*FW&QZ?H“M”W ?a‘i‘WPﬁﬁeﬁ}eH@ca‘HﬂﬁfﬂnﬁXHﬂﬁleT gener al

~formula |, 8BnAdnéyhrbbdiyiiamifles3off ledel Fointlear ddy- dethods which are known per
| se. _

The 2-hydroxy-3-[1-(1H-imidazol-4-yl)alkyl]l-benzonitriles of the
formula II used as starting materials, can be prepared according to the
process described in European patent No. 341,231.

As indicated above, the substituted 2-hydroxy-3-[1-(lH-imidazol-4-
yvl)alkyl]l-benzenecarboximidamides of the formula I as well as their non-
toxic ophthalmologically acceptable acid addition salts possess
presynaptic az-adrenergic receptors agonist properties, are capable of
lowering intraocular tension, and are free from significant side-~
effects. _

The pharmacological tests described hereinafter demonstrate tHese
various advantageous properties.

The following compounds have been subjected to pharmacological
tests:

- 2-hydroxy-3-(1H-imidazol-4-ylmethyl)-benzenecarboximidamide (compound
A, prepared in example 2.1);

- 2-hydroxy—3—(1H-imidazol—4-y1methyl)—N-methyl-benzenecarboximidamide
(compound B, prepared in example 2.2);

- N, 2-dihydroxy-3-(1H-imidazol-4~ylmethyl)-benzenecarboximidamide
{compound C, prepared in example 3);

- (+)-2—hydroxy-3-[1-(1H4imidazol—4-yl)ethyl]—benzenecarboximidamide
(compound D, prepared in example 4);

- (—)-2-hydroxy—3—[1-(1H-imidazol—44y1)ethyl]-benzenecarboximidamide
(compound E, prepared in example 4);

- 2-hydroxy-3-(1H-imidazol-4-ylmethyl)-N-(l-methylethyl)-

benzenecarboximidamide (compound F, prepared in example 5.2); and
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yl)alkyl ] benzenecar boxi m date of the formula Il is first synthesized by
carryying out only step (1) of the above descri bed process, and the

resul ting al kyl benzenecarboxim date of the formula Il is then reacted
with a nitrogen conpound of the fornulg R2-NH2 (V), in which R2 represents

a hydrogen at o, 2,0y4rQxyls g50HA- 4 AR xAPHAQ -BLAURe MrrBRiRldeY | adiadi cal
having 1 to 4 carbon atons when R is a hydrogen atom or with

et hyl enedi ani hedqagige wisempquadr§ pxrER sy L @8R 2t Bget her, represent the
[err] CH2- grouppheAgediilcd! HaeNBddnY Coffa@68 %, tB@RCbbtaintd wikk qloppairat,i on of

the 2- hydroxy-3-]11-(1Himdazol-4-vyl)alkyl]-benzenecagboxi gi l of
gener al foraﬁ’u¥ Wi bt 8 oA 1 s TR i =7k 55?%’35n¥’§%§‘]' hgl FOXY1 g%oﬁ% g%\%@%g&é

represents i hyel agerheatoegtrepdraixylaurone- i s reacted with a

2- hydroxy-3-[1-(1H imdazol -4-yl)al kyl ] benzonitrile of the formula 1l, in
which [err] has the meaning given above. In the particul ar, case of the

pr epar ati ort-of t%sznmpmgggfnf_rgic receptor agonist properties.

(1 Hi m dazol - 4- yédniahkatlibnbenzaeeranbopig tiastindes of general fornmula |, in

which Rl represents an alkyl radical having 1 rRoN, AL RIS atthdz2and
R3 represent bot eapﬁ‘ilsdf%ﬁ%lr? SO TH R grl?ﬁl' %fé?%%llr optical 1Soners, a

2- hydr oxy- 3adcbrdilid- ko ez bhvebtyér) arkydduohbtrated yeneasustry fhe inhibition
benzenecar b@f('tﬂ% 9§cc?font&etﬁ9rir£!:!h£tédv \'.lﬁlefa!-%ﬁ 1 Sd Re&iseadopy carrying
out only steps (1) and (2) of the above glescrl ed process, the resulting
N- a- net hy| baieepriqfilagtieréati®rers of the fornula |V are separated, and
thereafter the andmibydiranzydsclé Giagténteasttathestter @oiisonsrict frrse
separated, js.renoved by hydrolysis with_c trat 2605 Qg Aci d at
a tenper at uFELEREYY BAT @éf“%rsﬁdcl%{?yﬂ#[ err %{B‘?ﬁegnﬁo% %ﬁ% re

opht hal nol offixcal ¢ lagctbt ¥bIREHc i B¥inddi -t Pharmeabl s S4ant18é8hr éfardd:f¥om t he

2- hydr oxy- %n%ﬁ&%&eitnlﬂﬁz Rharbny b Kiddergb@ NZen e Gab bRl dam, desof , tdze
formul a | bg/ nmet hods which are known per
7).

Electrical stimulation of the parasympathetic nerves associated
with the ileum fragments causes a contraction of the muscle. This
contraction is reduced in the presence of a presynaptic az-agonist and
the magnitude by which the contraction is reduced depends on the
concentration of the agonist used. This effect is antagonized by the
simultaneous presence.of an az-antagonist such as a-yohimbine.

The compounds to be studied have been tested at increasing
concentrations ranging from 1019 t6 1073 mole/l. The concentration

(IC50 in mole/1l) that reduces by 50% the intensity of the muscle
contraction is determined.

Table I gives the IC50 concentrations (in mole/l) obtained for the
compounds of the invention (except fbr compound 6, for which compound

the IC30 concentration is given). These results show that these

compounds are highly active at very low concentration.



se. The 2-hydroxy-3-[1-(lHim dazol -4-yl)al kyl]-benzonitriles of the
fortrula Il used as starting materials, can be prepared according to the
process described in European patent No. 341,231. As indicated above, the
substituted 2-hydroxy-3-[1-(1H i m dazolg 4-

yl)al kyl ] - benzenecarbOX|n1dan1des of thﬁﬂk@i”Ula | as well as their non-

t oxi ¢ opht hal nol ogi Tibyt s hB | Gond 26 ) f1essram presynaptic
a2-adrenergic receptors a oni st propertles are capable of | ower i ng

i ntraocul ar tension, andZ@P%“¥#ee from si gni fi cabtaositeRotebldets. The

phar macol ogi cal tests descm bed hereinafter denonste.ate iohgse various
advant ageous properties. TQF fol |l ow ng conpounds h%vg be%ngsubjected to
phar macol ogi cal tests: -

2- hydr oxy-3- (I Hi m dazol - 4{ylnethyl) benzenecar boximsdamodé (conmpound A,
prepared in exanple 2.1); -

2- hydroxy-3- (|l Hi m dazol - 4- ylnethyl) N-nethyl benzén%@&#BOX|n1dan1de
(conpound B, prepared in exanple 2.2); - 2.0 x 1077

N, 2- di hydr oxy- 3- (1H—inidaz%j- -yInethyl)-benzenecarngiq%danide (compound
C, prepared in exanple 3);

(+)-2-hydroxy-3-[1-(l Himdazol -4-yl)ethyl]- benzenecahbam|ﬁ1dagbﬁe
(conpound D, prepared in exa le 4); -
(-)-2-hydroxy-3- (1- (| K| PLERIAIRS - 4. yl)ethyl ] -benzendehrbdfi mi dani de
(conpound E, prepared in exanple 4); -

2- hydr oxy- 2. (1 Hmﬁreatz@ar@moﬁemyle)ammtymt hyl et hyl ) -

benzenecar boxi mi ﬂ@md@ra(ogamogegssﬁre RRA R e FeXBEE Sondpbundds -
2- hydr oxy-3- (1H-i m dazol - | met hyl ) - benzenecar boxi m di c _aci d hydrazi de

(ccnnoound cgﬁypgiﬁﬁqgadl*p é% p@;q?tsyslve rabbits (New Zealand White), by

measuring the intraocular pressure variation after a unilateral

application of the compounds into the left eye of the animals. All the
doses tested are administered to three rabbits (weight 2-2.5 kg) of both
sexes according to a "cross-over" experimental protocol in which each
animal is also used in the control group. The compounds to be studied,
as well as clonidine, are administered as a solution (which has been
left standing at ambient temperature for 30 minutes prior to
administration), in 30 microliters of sterile distilled water
(collyrium) at concentrations ranging from 0 (reference) to 0.5 % (in
weight per volume). The intraocular pressure is measured tonometrically
with a BIORAD pneumatonograph (DIGILAB MODULAR ONE) after local
anesthesia using 2 drops of a 0.4 % (in weight per volume) solution of
oxybuprocaine hydrochloride.

Table II below shows the variations in pressure observed by
instillation of the compounds according to the invention as well as of
clonidine. In this Table,
~ the 1lst column indicates the compound tested,

- the 2nd column. indicates the concentration of the compound,'in percent
(in weight per volume),

- the 3rd, 4th, 5th, 6th and 7th columns indicate the variation in
intraocular pressure (AP) expressed in percent, with respect to an
animal treated with a collyrium containing no compound to be tested,

measured after 30 minutes, 1, 2, 3 or 6 hours respectively.



The results have been conpared to those obtained with clonidine, an
[erv]-adrenergic receptor agonist which, Iike sone of its derivatives, is
used-in the treatnent of glaucoma. 1. Presynaptic [err]-adrenergic
receptor agonist properties. Stimulatiof,of the guinea-pig ileum The
presynaptic a2-adrenergi c agoni st pr Oﬂﬂ&ﬂ_ﬁj of the compounds according to

the invention are denonstrat by neasuri the inhibition of the
contraction of the isolated E%gf‘r%%ﬁ%ﬁ%d by el ectri cal
stinmulation. Longitudinal nuscle fragnents attached to an isonetric force
indicator are imersed in Tyrode's solution and are stretched with a force
of 1 g (GeomoulRF\WCoBert . 4D -U3PhmindincaiE (6l (SROI3)1 22B-B300; MARANBREJAK et
al ., Naunyn-Schm edeBérg' s A<&h. Phar nd&bl . 3141 (1980)M%183- 87) %)

El ectrical siinmulathogy of thesgparasynpathetic_ngyyges associated_wth the
ileum fragnments causes a contraction of the nuscle. This contraction is
reduced in the preséfnée of a Présynaptic a2-ago#i-3t and the magnilttutle by

whi ch the cogtractignsis reduged dependg gn the,£gncent rngtyon of 4 he

agoni st used. This effect is antagonized by the sinultaneous presence of an
[err]-antagobi st suBiPlas a-yoM-#bi ne. The conpolihds to be studiedShave been
tested at ingreasi ng goncentratisons rangi gg fromf[err] to [err] _nplge/l. The
concentration (1C50 in nole/l) that reduces by 50%the intensity of the
nuscl e codrridineon P Lldet er i Be®l. Table | gives8the | C50 concentr@i? ons (in

nol e/ 1) obtained for he cogppynds of the invenid gn (exgeps for compound 6,
for which conpound the | C30 concentration is given). These results show
that these conmpound®-are hi ghtdy4active at very 3Idw contehibr ati on.

This Table shows that the compounds according to the invention
have a good intraocular hypotensive activity, as opposed to clonidine
which initially induces hypertension of the treated eye, which effect
increases with the concentration of the product. This biphasic effect of
clonidine is not observed with the compounds according to the invention.

Furthermore, the compounds according to the invention do not
induce a concomitant reduction of the intraocular pressure of the
contralateral eye of the treated animals. With clonidine, however, the
following variations in intraocular pressure in the contralateral eye
are measured:

- at a concentration of 0.01 %,

AP = - 9.5 % after 2 hours and - 9.2 % after 6 hours;

- at a concentration of 0.1 %,

AP = -~ 10.2 % after 2 hours and + 2.6 % after 6 hours;
- at a concentration of 0.5 %,

AP = - 26.3 % after 2 hours and + 15 % after - 6 hours.

This demonstrates the absence of relay of the compounds according
to the invention, either through the blood circulation or through the
neuronal system. Furthermore, these results show how difficult it is to
obtain a reduction of the intraocular pressure using clonidine, because

of its biphasic effect.
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9 TABLE | Inhibition of the contraction of the guinea-pig ileum Conpound

[ersr] (in nole/l) A 6.2 x [err] B

2.5 x [err] C 1.4 x [err] D

3.9 x [err] E "1 2.0 x [err] F

6.4 x 10 653G Effects on the pupil diameter A Bn th8idda L% lahaCoPRidi ne

1.7 x 10 8 2. | ntraocul ar hypotensive activity. The intraocular pressure

| owering ef fect GPETHEEEMPSYRUs i s denpnstrated in awake nornotensi ve
rabbi ts (New Zeahanelfffkett & thby:oﬁfﬁaﬁidél afpoirAng M6 rtaRC ihwdnt P61 SHUE e

variation afleledd Bl Sl APRELGALEOLLLnl DEKE YMADYS, L1 QL0E | RLS eve

of the aninm e doses test areamnlstere 0 three ra
(wei ght 2- Zeslang) WhitdjoPh boshetexae ced iy 2t8- 1 kotr dysmeastring tper | rrent al

protocol i Rawhihkneae fthanalrsa.letézs o2l &R HSAdsi S bhen Cec}@; rﬁtegréwacaﬁ he
conmpounds to be studied, as well as clonidine, are admnistered as a

sol ution (RRPEIFATIE™ (RFehhe SPEPRRER AT She AT &¥E ‘ifeﬁb%raé‘t"fﬂ’?]es f &Re 30
M nut es pricompéundadn Messtwlicdnhs well38s mlonidinkerareobamiindstdeadasta | | ed

vater (ool i M RANGENLLSL108S JAN0IA0. QTG ELELENEE) Ao 45 %o (in

wei ght per vor e I ntraocul ar pressure i s nea SUr ec ononetrlcally
with a Bl ORADRTeBRERO RO EIPALIBRE IAB MOROLMRroAersf eostepbld dastddipesi a

using 2 dr @asepf(cali&ﬂu% (dtncé‘\f‘degbfatﬁ@ﬁs MAhYiE) 86 Wt i AdE2Enogy YRy .@CRI ne
hydrochl oride. Table Il bel ow shows the variations in ‘glﬁi ssyure observed by

instillatidA™of*iPRE RYnPOIGS a'r"é‘Eo?‘ﬂilﬁ gt PRY SREFOIP R Sy AF 5he

cl oni di ne. pbihnt kifsSmadimad, vertical dlameter, using a millimetric metal standard.
The compounds according to the invention do not induce or induce
only a slight significant change in the pupil diameters at doses at
which they lower ocular pressure (Table II), regardless of which eye is
measured (treated or contralateral). As a matter of fact, the maximum
differences between the pupil diameters measured before instillation of
the compound to be tested and the pupil diameters measured at
observation times of between 30 minutes and 6 hours after instillation
of the compound to be tested ranges from - 4.2 % to + 4.7 %.
Table III shows the results observed under the same conditions
with clonidine. In this Table,
~ the lst column gives the concentration of clonidine, in percent
(weight/volume) ;
~ the 2nd column gives the maximum difference observed between the pupil
diameter of the treated eve (ipsilateral) measured before instillation
of clonidine and the pupil diameter of the same eye, measured at
observation times of between 30 minutes and 6 hours after instillation;
~ the 3rd column gives the maximum difference measured under the same

conditions on the diameter of the pupil of the contralateral eye.

TABLE 111
c c idine
:] I:l II ] :IEE ; II . 3IEE c
%) %) %)
0.01 - 5.6 - 2.8
0.1 + 9.7 - 2.7

0.5 + 23.9 - 6.9



- the 1st colum indicates the conpound tested, - the 2nd col um i ndicates
the concentration of the conpound, in percent (in weight per volune), - the
3rd,- 4th, 5th, 6th and 7th colums indicate the variation in intraocul ar
pressure ([err]P) expressed in percent,ianth respect to an ani nal treat ed

with a col Lyri oS ORipAk NiH3gs Nha€ ONRAUAL 00 8ot EsiipRanadBaSt L Unddtebn 30
m nut es, 2,..3 or 6 hours respectively 10 TABLE I'l Fall in

i nt raocul §;l°?)’rdé§§u?aéls%nﬁibﬂlﬂ‘%?rtaﬁ*br‘fé’dnas[lér?ﬁ Bhe 3P T2t 4% PY 1h]
[er r] P [ 2kpncerdteatidds| Bth]l and 0.5[%r Iw]xﬂ:}{ 6h§>du%e no lowefin@5of intracculadP

: - 1.10.1 - 21.2
- 16.1 B T %05 - 5.5 - 10 8 - 13.3 - 12.8 -
7.6 D 0.01 - 14.1 - 17.7 - 15.1
E o @.5 Effects 34.the mucous MefbPane of the treated eye (hypohemid)f- 6
cl oni di ne 0.0% + 8.0 . - 8.8 . - 9.2
0.1 + 23"$ e effect of the comqu§§§2accorq;qgng_q?§51nventhp gT.EPe
+ 39.4 mudol& Genliviape Tahthe Shrensed leg¢ ilsh@emmspoatiedsimewakelindgmbieniiee
| nvent i on 0ave 2 (GOPY oL ARG o NYDOL QUSLY €238 YT Y 1, 35; QRROSEd tO
clonidin wﬁiy 3 |(n| tia P}" uggsoﬂypertenséllgn of he t?(eajfsq‘g eye, which

effect i nemlw toff tﬂFﬁe ce@m@éhwa@t Lorprgpr t%dﬁ?%umssﬂfhfr shpharsaskc

effect of reémoﬁlgn@; ikBe ﬂﬁtﬁamrélﬁirV\tJﬂchhé\ipﬁQf%Hﬂi?ﬁ%faﬁﬁQr%hﬁ&zrf(cj@ t hte
i nvention er nor the co accordln Q e Lnventi_gn 4do no
i nduce a GBRRIMSt 2R © Ee‘éﬁfcf‘? ge“i‘ﬁ"i‘t ?‘%ﬁﬁcfﬁg'é 1ﬁf’%]sfsﬁye“tﬁ“f?h%lent

+contral at éledd éyeigHtibhectt r:batcedjmrtﬂmd,s whl¥H kag|m@shlt rie, ilmweveihlet he
‘followi ng,yali aLLpRRaLN 4l EARGHLE B RS SU& it CafiRNLES & GL AL GYE
previous tests as a solution in 30 microliters of sterile distilled
water (collyrium) at concentrations ranging from 0 (reference) to 0.5 %
(in weight per volume).
At doses effective to lower the intraocular pressure, for example
0.1 % for compound A or 0.5 % for compound E, the compounds according to
the invention do not induce hypohemia. However, with clonidine at a
concentration of 0.01 %, whitening of the conjunctivae is observed after
30 minutes; this effect is stiil present after 1 hour for clonidine at a

concentration of 0.1 %.

5. Effects on the heart rate.

The effect of the compounds on the heart rate is demonstrated in
awake normotensive rabbits (New Zealand White) of both sexes (2-2.5 kg),
by measuring the heart rate at the level of the caudal artery, after
topical application of the compounds into the_left eye of the animals.
The compounds to be studied are administered as a solution in 30
microliters of sterile distilled water (collyrium) at concentrations
ranging from 0 (reference) to 0.5 % (in weight per Volume).

No significant effect on the heart rate is observed in the animals
treated with the compounds according to the invention. However, in
animals treated with clonidine at a concentration of 0.01 %, the heart
rate slows down appreciably by 10.7 % after 3 hours, and, in animals
treated with clonidine at a concentration of 0.1 %, the heart rate slows

down significantly by 17.9 % after only 1 hour.



are neasured: - at a concentration of 0.01 % J[err]P =- 9.5 %after 2

hours and - 9.2 % after 6 hours; - at a concentration of 0.1 % AP = -
10.2 % after 2 hours and + 2.6 % after 6 hours; - at a concentration of 0.5
% [err]P= - 26.3 %after 2 hours and13 15 % after 6 hours. This

dermnstratses t hexphggnce of relay of the conpounds according to the
invention, either through the blood circul ation or through the neuronal
system Furt herRBr&@* thes 8 r Beuf PP uRG RN P 1§ Ge RreSPRE ABVYHEArn a
reducti onheé Hehe deveraircid &t npnesmamemiusl by rehofick Deyinbecwaasse (9f its

bi phasi ¢ SRERE! psychobllarhicotodit! Doy 3Rk LRIRLEL; R oLg LEeal ed

eye and o contral atera eye. he e ?ect of "t'he conpounds accor |ng to
the i nven#b%r?oes‘ﬁo‘t!wetm%mﬁ?%ﬁedo@ret BenRisEpreds 1a'é1rﬂm5w0a1eekw }° agwsives

nor ot ensbyeufzalamltc% (e deahapchiVbiL)isOfe AL RBXEInEYRI GRbked thed KI),
variatign of the dianeter of the puplls of both eyes after

by neasurin
t opi cal ﬁﬁ%}’c& i O 8Pt (e ST IATAL S i HEB R ¢ PR¥Eeye of the aninmals. The
conmpounds to bEalsIaJdNeJchloanglsltmm&rmm doge in atige kg dfviund Sicar edle as a

sol utl on LofsRabatBES Bf lend! ARALPELA! 18MLCRL LEMMGLRIUDE 18030

m nutes prior m ni stration) iters of sterl

wat er ( coFhsk |tbﬁj°°&P°E’Ef}?ceﬁt‘?ﬂ&t iwtr%m@iaﬁg F vorw Goyrierdeice) to 0.5 % (in
wei ght per volune). The pupil dianeters are nmeasured visually at the point
of maximal vertical dianeter, using a mllinetric nmetal standard. The
conmpounds according to the inventi o EndY i nduce or induce onl y a slight
significant change in the pupil di anktgrdtwt doses at

Compound Lethal dose
Lin ma/ka)
> 216
230
232
25
248
155

Q 4 W 9o 00 w

416

The compounds according to the present invention are prefefably
administered in the form of an ophthalmic pharmaceutical composition
adapted for topical administration to the eye, for example in the form
of solutions, ointments or as a so0lid insert applicable to the eye. The
percentage of active product in the pharmaceutical compositions can vary
from 0.01 to 1 %, preferably from 0.05 to 0.5 % by weight. As regards
the daily dosage, the compounds according to the present invention are
generally administered to the eye in a dose of from 1 pg to 1 mg and
preferably of from 50 png to 0.5 mg of active compound, alone or in
admixture.

The ophthalmic pharmaceutical compositions which contain the
compounds of the present invention can be conveniently admixed with one
or more solid or liquid non-toxic ophthalmologically acceptable
carriers. Typical ophthalmologically acceptable carriers are for example
water, mixtures of water and water-miscible solvents, such as lower

aliphatic or araliphatic alcohols, vegetable oils, polyalkylene glycols,



whi ch they | ower ocular pressure (Table Il), regardless of which eye is
nmeasured (treated or contralateral). As a matter of fact, the maxi num

di fferences between the pupil diameters nmeasured before instillation of the
conpound to be tested and the pupil dianeters neasured at observation tines
of bet weenez-ﬂglnmllmssandu@lheu&a&eaf&a%omﬁthyi alel 0w Sk, t he conpound to be

tested rané’%-ngtr%{?- 4]&2? %tqQ + 4.7.% Table 4 shows the results observed
under the BANE CORITET 0178 Wi. llﬁ°%’i°8ﬁ?‘d‘fyﬁé5tﬁtt? P SERRHICEIVERtEARR L st col um
gi ves the womdent.r ahe crphohalslioneaipne]tiions pewcaldo cweiaghtdarckoxie); - the 2nd
col umn gi vgg.;t he-axiaumedi f4ef enc @m&@%@{, ed Qfés\@sﬁgt hﬁe&qn#. g{lh@g}tn%r
atiron o oni di ne and

the treated eﬁé S|Iateral) nmeasur ed ore iInsti
the pupil e ]E%'r aéf fehexampte W@Ft%&gargéerca%s 3B%er3fat 499 t $%Pe sl oF00.
bet ween 301 /Hopyt £0andk, Gohmhlasw,fober Hakgbiidiabs Qﬂ;:h -ast §€atdra 60 laktiidhn GV €S

t he maxi rrucmmdiff rggcghn gs ured r t%{i same condi tions 3 t he di aneter
of the pupid™8F the&™ SBHTY HI4Far S%@és BPEEP 1PVRr $26: S5 148 ne on t he
pupi | di anstoepertiesnand men-injuridvsx eiftavtdi ffethelmeabenVhrtonyiivaiddear ence

ancent ratl!aéy}yl a.lcomapsbl Bijie%g@et}%\ﬂgi buf£gxqql‘5rﬁlg§£§:{&ltse§4§% gs/()sodlum 5
('6 chloride, s¢d€;#7 orate, sodium acetate oy qﬂqgog@te buffers, and the 53 98
- 6 9  1fxkhis Table shows that, contrary to the conmpounds of the
vention o okt e R A b A a2 eve
carriers can be used. Examples of these ophthalmic liquid carriers are
phosphate-containing buffer solutions, isotonic solutions of boric acid,
sodium chloride, sodium borate, and the like.
The ophthalmic compositions may also be in the form of a solid
insert for the eye. In this case, one may use a solid water soluble
polymer as the carrier for the medicament. The polymer used to form the
insert may be any water soluble non-toxic polymer, for example,
cellulose derivatives, such as methyl cellulose, sodium carboxymethyl
cellulose, hydroxy(lower)alkyl cellulose, such as hydroxyethyl
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
acrylates, such as polyacrylic acid or polyacrylemides, natural
products, such as gelatin, alginates, pectins, tragacanth, starch
derivatives, such as starch acetate, h&droxyethyl starch, hydroxypropyl
starch, as well as other synthetic derivatives such as polyvinyl
alcohol, polyvinylpyrrolidone, polyvinylmethyl ether, polyethylene
oxide, and mixtures of said polymers.
If a solid insert is used, it is preferably prepared from
cellulose derivatives, such as methyl cellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose or from other synthetic materials, such as
polyvinyl alcohol, polyvinylpyrrolidone, polyethylene oxide or
polyvinylmethyl ether.
As a non-limiting example of a composition containing a compound
of the invention, a sterile solution for topical application in the form

of a collyrium is given below:



pressure. 4. Ef fects on the nucous nenbrane of the treated eye
(hypohem a). The effect of the conpounds according to the invention on the
mucous nenbrane of the treated eye is denonstrated in awake nornotensive
rabbits (New Zeal and Wiite) of both sexes (2-2.5 kg), by visual exam nation
of the conjunctivae in order to detectl5possi ble changes or reactions to the
treatnent after topical application of the conpounds into the eye of the

ani mal . Hypohem a nmemdredientist sel f by i nsufddneiernds bi dedwi¥)i gati on of the
conj unctiva, which ggrk.r esult inirreversi Ioe1 Local |schem as. The
conpounds to be stud €d arE 58 %i stered as I tKEBFevitous tests as a
solution in 30 m crobellyeisylobladheni | e di stoldeedoviater (collyrium at

concentrations rangi f O,(reference) to 0.5 9% (in weight per volune).
At doses effective t%%zgé\%o];pc’f‘h‘g“ i‘:&1 ?rdg(‘?ul aé r g'slssu:%e, for example 0.1 %for

conpound A or 0.5 % $ativactiledide E, t he coopeundss according to the

i nvention do not in é:%ehypohen‘i a. I—|oweverO O\#i Eh %I gni dine at a
concentration of O. o whi t eni ng of the Co ju?lc]ti vae i s observed after 30
m nutes; this effectsteidéidiktjnedenitealt ed.sl owoof®r clonidine at a
concentration of 0.1 % 5. Effects on the heart rate. The effect of the
conpounds on t hBh¢fpilovigbeeiagrtiendhiustanee the bwekbiqowhthansling tindbi t s

(New Zeal agd, i {:l@seogx%tlbsﬁ@xgsmeﬁzigg %okﬂ‘)s_ wiYe %@éﬂrﬁhgg k;yhe heart rate
at the level of the caudal artery, after topical application of the

conpounds PHGTERE AlefEanBI FRIPHECERY iR §- C - ThBs P difRerayrBereditited are
adm ni st er efl 283c.Anif0| THd AlclicAr IhgibEiDkbidHancofspaberd |(BMR) stid |redoy@iaer

(collyriu at nirations ranging .frqm eference) to 0:5 % (in
bor gt por oy 2O B HeE htect A Rd ol AR SIERENES) ) ° 0 Ved 1
t he ani nal tettnamgtiadd siiiate abeinterrduatindacd orfencheambcahehifisenre on. However,

in ani mal sjf4ieated Wi & h(p%hpnizﬂie NEtBbr P sCOACERAL M8l 0N Ghaln QhaPkadehg heart
rate sl ows down appreciably tg%’ulo.? %after 3 hours, and, in aninmls

singlet, a doublet,’a ble doublet, a triplet, a quarEet, a broadened

peak and a multiplet respectively.

Example 1. Preparation of the starting 2-hydroxy-3-[1-(1H-imidazol-4-
vl)alkyl]-benzonitriles of formula II.
1. 2-hydroxy-3-(lH-imidazol-4-ylmethyl)-benzonitrile.

This compound is prepared according to the method described in
example 3.1 of European patent No. 341,231. ;
2. 2-hydroxy-3-[l-(1H-imidazol-4-yl)ethyl]l-benzonitrile.

This compound is prepared according to the method described in

example 3.2 of European patent No. 341,231.

Example 2. Preparation of substituted 2-hydroxy-3-([l1-(1H-imidazol-4-
yl)alkyl]l-benzenecarboximidamides of formula I.
1. 2—hydroxy-3-(1H—imidazol—4-ylmethy15—benzenecarboximidamide.

a) A suspension of 10 g (0.050 mole) of 2-hydroxy-3-{lH-imidazol-
4-ylmethyl) -benzonitrile (prepared in example 1.1 above) in 200 ml of
methanol is cooled to -40°C and saturated with gaseous hydrochloric
acid. The mixture is then slowly allowed to return to between 0 and 5°C
and the reaction mixture is kept at that temperature for 20 hours. The
solution is concentrated to 9/10 of its volﬁme, 300 ml of ice-cold water
is added to the residue, and the resulting solution is neutralized with

an aqueous sodium bicarbonate solution. The solution is extracted 4



treated with clonidine at a concentration of 0.1 % the heart rate slows
down significantly by 17.9 % after only 1 hour. 13 6. Toxicity. The
toxicity of the conmpounds according to the present invention has been
determined in male NVRI mice by nmeans db Irwin's test (S. RWN,

Psychophar pasl @gin,1503m1 094Gy 22PaRbahd He0gffSiE Vithadas efceOtoriidifed.
conpound t e.teste re.adm_nister Intraperitoneal ly to grou of three
i ce unt i | Fpp@pEE ol (R LR AU AL SRR o b iR Lo
out of threklapifpedcaduintierhi hey dhird syer Taphesilyg fdifave gifvbeernedeaddket hal dose

in g/ kg feppdrheda lhge £ QB -aGaes ding to the invention. It can be seen
fromthis Table that the cogounds of the inventign have_a very | ow

toxicity. TABLEP! *PéxFesidpe otffgined is taken wp dg 13HaL 9§ APRYYIES) A

> 216 B ethanol. The soluti@®@(sCcooled below 10°C and i23sAtDrated with

25 E  auons 2480F 5 15505 416
. The 1lowed
The conpoun sonéécoTr di ﬁ% to the %ré’ggnttﬁ ﬁ\e/%‘?ﬁnl Bn “ar eerbtr 5?%$e§5F§re and

adni ni st er Bk ingaetieon! BEFRUSE i kepthehattc tpmmeratkreufee 5 eoinsesThe on
adapt ed fogoivRtCA ed6lPdraksd kb relifcddBrdRire§ AheeXaTRLE i phPribaryy of
solutions, ol Nt IBNS 1 00ud B ot otaphy (i1 PRR! LERY Cef2nt N 72¥ 850,508
(v/v/v) mixture of dichloromethane - methanol - ammonia). 8 g of a white
s0lid product are isolated and recrystallized from methanol. 4.55 g of
2—hydroxy—3-(1H—imidazol—4-ylmethyl)-benzenécarboximidamide are
obtained. Yield: 42 %.
M.P.: 248.71°C.
MMR : & : 3.68 (2H,s), 6.13 (1H,dd), 6.61 (1H,s), 6.95 (1H,dd), 7.41

{(1H,d4), 7.43 (1H,4d).

Analysis for C11H12N40 in % :
calculated : C 61.10 H 5.59 N 25.91
found : 61.18 5.62 26.07

2. 2-hydroxy-3-(lH-imidazol-4-ylmethyl)-N-methyl-benzenecarboximidamide.

a) A suspension of 19.9 g (0.1 mole) of 2—hydroxy—3-(1H-imidaz61-
4-ylmethyl)-benzonitrile (prepared in example 1.1 above) in 600 ml of
methanol, cooled to 10°C, is saturated with gaseous hydrochloric acid.
60 ml of water are added, the suspension is cooled to -25°C and is
saturated once again with gaseous hydrochloric acid. The reaction
mixture is kept at that temperature for 15 hours. The solution is
evaporated and the residue is taken up in 500 ml of ice-cold water; the
resulting suspension is neutralized with an agqueous sodium bicarbonate
solution. The solution is extracted 4 times with 250 ml of ethyl acetate
and the organic phases are combined. The organic phase is washed with
200 ml of a saturated aqueous sodium chloride solution, is then dried
over magnesium sulfate, filtered and evaporated. 19.1 g of methyl 2-
hydroxy-3- (1H-imidazol-4-ylmethyl) -benzenecarboximidate are obtained
which are used as such in the following step.

b} 92.55 g (0.0413 mole) of methyi 2-hydroxy-3-(1H-imidazol-4-~

vlmethyl) -benzenecarboximidate are dissolved in 100 ml of absolute



percentage of active product in the pharnmaceutical conpositions can vary
from0.01 to 1 % preferably fromO0.05 to 0.5 % by weight. As regards the
dai |y dosage, the compounds according to the present invention are
general ly adm nistered to the eye in & dose of from1 [err]g to 1 ng and
pr ef er abl y eshaddlontind speutioy 10 ceoﬁed’rgoCHfO"aCatﬂdVE aBogpaundl3 aonae dII‘ in

adri xt ure. oTBRQRIAL Lo laBeEN! kal GATRASLL B3, ke Soptaly the

conpounds L resent 1 nvention can be convenlent adm xe (% one or
more solid a@blﬁﬂqﬁ?@?%@h\ll{%ihé ispatinvedotogeeed Egr AScepirabl 'éhq:apl\re@rtsis

Typi cal Oprew&mle@gmaakl%daeg&@&aég&ecafﬂei etsicak e S phraagnle water,
m xtures of water ,and water-m sci ble solvents, such as Iovver aI| hatic or

ar al i phat | P*PTEHITE, l\‘?‘é’d%tcgﬁ‘?“@tBF’F%phypb?l)}éF%yl BReFigPIBIES, 7822019 et hyl
cel l ul ose, (evhu) mi:eatre oft athylx paetaryl - agdthahdqise, anpohyani . nylwrgr efti di ne,

| sopropyl nypkghates al@@lé’ée*&%né:%wgled OR3lgoC r%'cgéosml%;r % QE’holobé"ﬂ‘r 30

conposi ti ois may al so contai h hon-toxiC auxi tances
enul si fyi ngpinpress et Fgliheredurs a'gefn%elm@doﬂqenﬁun@érY%F@lﬂmede%aml e

pol yet hyl e'ﬂt@tﬂirwiol 8.52Q0:£ QOdeAQp-G-QQO(1%ﬂ-aﬁ%zoi~@-9@metﬂw@9—%-m@tﬂﬁa and
10, 000, ba%Ferl ci des such agfgﬂuat er nary_ammoni um conpounds or

pheny| mer c OFPESREEPTRO*IRHRRM 9E 2 TRa0RFdBFY Si8t9: £2it%hg properties and
non-i nj uri oLB. e:f Restsmicc et hyl par aben, propyl paraben, benzyl aI cohol

2- pheny! et bagol v buf 56r (41 b oy 86l BL 8, SUSho g Sasf U GIGk gle, ¢Sl um

borate, so um acet ate or gl lconate fers, and tHe i Ae'dltlonally,
appropriate |iquitd. ¥Bht heAlmdtH ) eal 147 é%éﬁi alf-47 c‘éﬂr#"er é%’arﬂlﬂem)used

Exanpl es ofAnarm@ ﬂﬁht bﬂ#}?’*ﬁ d;llquq,d carriers are phosphate cont ai ni ng
buffer solutjons, isoto I ugt [ onsiI 8f15b0“ c Nag4 s sodi um chl ori de, sodi um

borate, anf>tH ated o
found : 62.53 6.15 24.30

3. 2-(4,5-dihydro-1H-imidazol~2~yl) -6~ (1H-imidazol-4-ylmethyl) -phenol.

a) Methyl 2-hydroxy-3-(1H~imidazol-4-ylmethyl)-
-benzenecarboximidate is prepared as in 2.a) above and is used as such in
the following step.

b) 9.55 g (0.0413 mole) of the product prepared in 3.a) above are
dissolved in 100 ml of absolute ethanol and 6.65 ml (0.0826 mole) of
ethylenediamine are added thereto. Thié solution is stirred for one hour
at ambient temperature and then allowed to react for 15 hours. The
precipitate which has formed is filtered off (lst crop). The filtrate is
evaporatéd under reduced pressure and the residue thus obtained is
purified by preparative liquid chromatography (silica : 400 g; eluent;
78:20:2 (v/v/v) mixture of methyl acetate - methanol - ammonia). 1.7 g
of a white solid compound is isolated (2nd crop). The two crops are
combined and recrystallized twice from methanocl. 3.3 g of 2-(4,5-
dihydro-1H-imidazol-2-yl)~-6-(1H-imidazol-4-ylmethyl)~-phenol are
obtained. Yield : 33 %.

M.P. : 260.92°C
NMR : 3 : 3.71 (3H,8), 3.77 (2H,s), 6.53 (1H,t), 6.64 (1lH,s), 7.07

(1H,4), 7.40 (1H,4ad), 7.45 (1H,s), 11.1 (2H,m), 11.7 (1H,m).
Analysis for C13H14N40 in % :
calculated : C 64.46 H 5.82 N 23.13
found : 64.46 5.86 23.14



The ophthal m c conpositions nmay also be in the formof a solid insert for
the eye. In this case, one may use a solid water soluble polynmer as the
carrier for the nedicanment. The polyner used to formthe insert may be any
wat er sol ubl e non-toxic polymer, for eX8nple, cel | ul ose derivatives, such
as net hyl aeblhjarsey-3sedt m-caidaexy~weyhydthgel 4u¢ha§i«'ﬁe,cahydﬁaxqa(nliawer)al Kyl
cel l ul ose, suc )a t byl cel ju hydreo scel I ylose,

hydr oxypr opyl me h?/‘l R I ﬁé%/g‘sey 1§c§ { abgi% su%:/ﬂc’ a%%gd?&é{:ryﬂ CH%.{CI d or

pol yacry| didezel- ﬁaYUteéhYlﬂr‘belﬁéF@F‘strlsch fprepaged 4ri exampl ¢ilnadt Bevepein LAY,

tr agacant hnl St afkhaglar i1¥aécjo‘13§,tOSWCa§1dSE§tf\ﬁlat@&Qﬁ1@-ﬁ &asByed oxyet hyl
starch, ﬁvrox%/}@ g%/l starch, as well as other %nt hetlc derlvatlves such

as pol yvi myF*s achd) Foe RARSUFS dFi dbheded e SO RRenG 1208t firkept

pol yet hyl emetio dempamlum Xburashoedrss aTlte polytiensis kbncersohtall LASEHd | S
used, it Ic%ﬁgrt%c 020 fy Cel ?ﬁxﬁosgé@%cgé 4L 95 Gun efdovﬁ&' eréthﬁugge&%e”et hyl

cel | uI ose ydr oxyet hydr oxypr opy ul ose or from ot her
synt het i c 3¥at &¥ded| &° téiac#saéu%olay%tﬁhfl refudbhed mipeinpyinyiepiraldrpd ofich

pol yet hyl eneagxdig g;alaﬁlmawdnaea mdlueiémr Th\SoButiGR- 1d RktidtGe@xanpl e of a

conposi tion contajnj conmpoynd of the jnvention, sterile soJution for
S et ! i neg b ¥ad o TR Ge Sack (ind, PRe epenis) DR Bertconbingd"

| nar edi entThe organic phase is @ashedi viwds 1¢0omlnofvay pathokked agoapousddium
0.01 T[O at&?xggrgde(y%g)ﬂ.lt&ggoﬁ:lhef?lcﬁ:qgglov r magnes:ugn E&é@e%é @éyéda%gﬂ:}:'hlém

chl ori de Ium chl ori de % Bu
0.01 to jiyo@yent is evaporated under reduced pressure at amblent temperature.

b) The residue thus obtained is taken up in 50 ml of absolute
ethanol, the solution is cooled below 10°C and is saturated with gaseous
ammonia. The solution is then allowed to return to ambient temperature
and the reactioﬂ mixture is kept at that temperature for 6 hours. The
solvent is then evaporated under reduced pressure. The resulting residue
is purified by preparative liquid chromatography (silica : 500 g; eluent
: 78:20:2 (v/v/v) mixture of dichloromethane - methanol - ammonia). The
product obtained after evaporation of the solvents is recrystallized
twice from a 90/10 (v/v) mixture of water - methanol. 8.75 g of 2-
hydroxy-3-[1-(1H-imidazol-4-yl)ethyl]-benzenecarboximidamide are
obtained. Yield : 81 %.

M.P. : 190.6°C.
NMR : & : 1.40 (3H,s), 4.48 (1H,q), 6.14 (1H,dd), 6.63 (1H,s), 6.88

(1H,4d), 7.40 (1H,s) 7.41 (1H,dd).

Analysis for C12H14N40 in % :
calculated : C 62.59 H 6.13 N 24.33
found : 62.58 6.12 24.37

5. N,2-dihydroxy-3- (1H-imidazol-4-ylmethyl)-benzenecarboximidamide.

a) A suspension of 14.1 g (0.071 mole) of 2-hydroxy-3-(1H-
imidazol-4-ylmethyl)-benzonitrile (prepared in example 1.1 above) in 420
ml of methanol is cooled to -40°C and saturated with gaseous
hydrochloric acid. The suspension is allowed to return to 10°C and is
saturated once again with gaseous hydrochloric acid. The reaction
mixture is kept at that temperature for 20 hours. The solution is

concentrated to 200 ml, 300 ml of ice-cold water and 300 ml of ethyl



Sterile distilled water g.s. ad 100 % The followi ng exanples illustrate
the invention without limting it. In these exanples, the nelting points
were determned by differential scanning calorinetry (D.S.C) using a
tenperature gradient of 20[err]C/ min. the nucl ear nagnetic resonance
spectra (MvRjanseree radded dedeitd candBrMda Bolieabn SPRACEEOEBL @ ionNis then
di net hyl syl | I e thyl.si|lane_gs internal. stapdard, The
chem ol SpFiatfes UiR0 PLRTES Leatin BlEaons 16 SRR iR, " E1a0 R,
and m i nditgafig taredngréttheqagingbt athase igoasparatedifirer ,the erdaplietphage,
quartet, anbsaadenfdonsalhadld Aeilalct B @lviEESREEII00ELY o rEXRIA! Bcdbate
Preparation _of the starting 2-hydroxy-3-[1-(1H i m dazol -4-

yl)eﬂ kyl]_ngrﬁaanfqﬁqléspQﬂsgf(ﬁrﬁuf%prpgd.l_he organic phase is washed with a

2- hydr oxy s3edtadtelinig@zos -sbajinreniydifie benaeNdd, L4 echell NS e 0RRURLYrieS ium

D e egogsg%'fg'zggi_ltt%_rw%na%llggr&eeé%ﬁ €0 XML E,2. 1101y FuLpPean
2- hydr oxymstiivil. 2rhydueidaizdrEAimiA3zalh ¢+ lnsbhyld nbendepecarfekimicetipaned i s
prepared 3seLindungs ObbR BBifROgrRserities i cekaibein3 220 Qf1 BEr opean
patent No._ 341,231. Exanple 2. Preparation of substituted

2- hydr oxy 28514 e 18E43%Plazol - 4- yl)al kyl | - benzenecar boxi ni dani des of formul a
. 1. 2-hydroxy)3:(93Hgi td.022 0dold} WEnBedrplkytdene ciy@eaciioxias dad i a) A
suspensi o . f_ 2- [OXY-—3- (A Hi m d = o _
2-y1 et hy - 2e#g%)%)| G P%Q{g?ie%%?gér%n%%gn% 78 °§b%%ee?‘é|9ﬁr¥ L GorrosY
met hanol Bs (Bodmrédraod -4 20Per R LC-keigeseqarPratiot dare (soduasiosusn mpdebiritsl ori c

aci d. The mBtidnish epdepat8@inSt QW Ypdilel. OvRAnt Redr8l 14 R SudPt¥BRAL Adorderr] C
and the reactiogn ggxt re |j§ kept at that eratyre for 20 hours. The
EREr at ¥ 5PD”

e .
sol uti on &€%%téifc GF15° ST’a?‘T?tﬁ‘i)luﬁ‘ * I8HPCSH PEFSIUEE: A d Rt er s
added to bhey residue isankehhe bestlet apglisatidn of ulsraswhdald 2ed nii bB an
aqueous sqdium hi £af BENALE; SOIULIPRrodll 201 YLE P aSRhr 68 ed 4

recrystallized twice from methanol. 3.4 g of N,2-dihydroxy-3-(1H-

q, b

imidazol~4~ylmethyl)benzenecarboximidamide are obtained. Yield: 62 %.

M.P. : 227.81°C.

NMR : & : 3.83 (2H,s), 6.24 (2H,s), 6.67 (lH,s), 6.75 (1H,t), 7.05
{(1H,4), 7.49 (1H,s), 7.51 (1iH,d), 10.07 (1H,m), 11.7 (1H,m), 12.5

(1H,m) .
Analysis for CllH12N402.in % :
calculated : C 56.88 H 5.21 N 24.13

found : 56.83 5.25 24.09

6. 2-hydroxy-3-(1lH-imidazol-4-ylmethyl)-benzenecarboximidic acid
hydrazide.

a) A suspension of 14.1 g (0.071 mole) of 2-hydroxy-3-(1H-
imidazol~4-ylmethyl)-benzonitrile (prepared in example 1.1 above) in 400
ml of methanol is cooled to -45°C and saturated with gaseous
hydrochloric acid. The suspension is allowed to return to 10°C and
gaseous hydrochloric acid is bubbled through the suspension for 4 hours
more at that temperature. The suspension is cooled to 5°C and kept at
that temperature for 20 hours. The precipitate which has formed is
filtered off and 11.4 g of methyl 2-hydroxy-3-(l1H-imidazol-4-ylmethyl)-
benzenecarboximidate are obtained in the form of a white solid which is

used as such in the following step.



16 times with 150 ml of ethyl acetate and the organic phases are combi ned.
The:- organi ¢ phase is washed with 100 ml of a saturated aqueous sodi um

chl oride solution, then dried over magnesium sulfate, filtered and

evapor at ed under reduced pressure. b) Pbe residue thus obtained is taken up

in 150 m of absplakeratibansd 2 Jhe. S@éGJEnBDé) ios ma&edz-la@hmyl@{ @] C and is
saturatedw el Fetﬂfﬁ sol ut|o é eturnto anbi,e #
t enper at ur &" an °the¥rd PeRFASTRE 'szlmk € Sfe%aﬁ Pobpdr 2POFE ot

hours. Themkg@ifveetthangl cisapddeglt dd arrder trededdtipmeof ulr.62 rﬂlhdor@o%dm@lq)s

purified byg @1&8%1%' MRkt gul dz& mloggmgﬁémy frad lrta.g@cloﬁops Q11 &h4ens
77.5:20:2.5 (v/v/iv) mxture of hl or onet hane - nethanol - ammonia). 8 g

of a whit ePEBEPY IFFodtcingFes EI%ﬁ"aﬁ%d“]aﬁH diethyksesher 228 3996 Rhanol .

4b55 g gf %&thwghi(dhl-mgnfdmﬂé Ml}ﬁﬂiéﬂi/\lbef Qe,azame@m%ﬁgbmgam de gr 53
obt ai ne ie err : rr]

(1H, dd), %‘Te(‘iﬁ‘ 0‘6‘N§5r?"i‘ﬁe dd’)reLsf‘rlec’E%F‘dﬁl?"%gﬁ] (’Titdd‘ﬁ) RHE% &S for
[err] in %lcalreadlwtetde liquid cir@ktd@raphy (4415c459 400 g; H1&t9189 AGnd

61.18 f%#@? mixture ofzgﬁé%ZQEQmethane - nmethanol - ammonlah The pale
2- hydr oxy- 3 1H i m dazol - 4-yl met hyl ) - N-net hyl - benzenecar boxi m dam de. a) A

suspensi onYYforgsgig ‘f‘t?dfc?nﬂbé?”t?ﬂ 2LRFAPRRPFIE(OPHOT rRbGaslvents is

4-yl met hyl yedr@pnzantiked | frofpictpatad 1 gxaﬂm-ayarolcyaboma}mﬂaeaﬂ-m of

met hanol , Oeltg l)t—%el%nelég% dx1rlt1lsc11sc:atacl:'l:{da;xeéiraz:|.Ii£1 agasebot%i Jg OE?!)C% aci d.
60 m of er are added. suspensmn e cool®d To - err ‘and 1's
sat ur at ed ¥ike: abfHi-8°Wi t h gaseous hydrochloric acid. The reaction m xture

i's kept atwidhatstenpef a@z&tr@; feroslﬁzﬁ%rSs 3Eh32§q4)uta@t t§ €vaprphed and
the residue is taken up in 5 i ce- wat er; the resulting

suspension i s nbut’r dt¥ARd %%h‘za*hméqdeloﬁs(%a?urﬁ‘lb?c%Hthate

Analysis for C11H13N50 1/2H20 in % :
calculated : C 54.98 H 5.87 N 29.15
found : 54.96 5.89 - 28.39

Example 3. Preparation of N, 2-dihydroxy-3-(lH~imidazol-4-ylmethyl)-
benzenecarboximidamide.

3 g (0.015 mole) of 2-hydroxy-3-(lH-imidazol-4-ylmethyl) -
benzonitrile (prepared in example 1.1 above) are dissolved in 100 ml of
methanol and 1.15 g (0.0165 mole) of hydroxylamine hydrochloride and:
1.84 g of sodium acetate are added thereto. The resulting mixture is
then heated at the reflux temperature for 20 hours. The methanol is
evaporated under reduced pressure and the residue is taken up in 100 ml
of water. The resulting agueous solution is neutralized to pH 7 by
addition of an aqueous sodium bicarbonate solution. The white
precipitate thus formed is filtered off, dried under vacuum and
recrystallized from methanol. 1.6 g of N,2-dihydroxy-3-(lH-imidazol-4-
vlmethyl)-benzenecarboximidamide, identical to the product obtained in

example 2.5 above, are obtained. Yield 46 %.



solution. The solution is extracted 4 tines with 250 nl of ethyl acetate
and- t he organi c phases are conbi ned. The organi c phase is washed with 200
m of a saturated aqueous sodi um chlori %g solution, is then dried over
magnesium sul fate, filtered and evaporated. 19.1 g of nethyl 2-

hydr oxijS-ﬁ;ethiiﬁ@azaﬁepé?a%llrmt wlobthﬁnaﬁmgﬁrggxw%ﬂaa%ﬁslgwle (f)ﬂp;iaqh.?@nglw ?:h
are used as such in 0 n : mol e) of methy

2- hydr oxy- 3- (1Hi mi dé\'zyg‘l’ ei“"@%*‘e‘%ﬁ??ﬁ“ﬂ?&ﬁ%‘&ﬁé’&’aﬁ oximdate are dissolved in
100 m of absolute (-)}2-Etdraryt3-(LhEHsdhidaizoh-4-gliadlyet-to 10[err] C and
1.28 g (0. 0413 MOl €) .G, HELPUb RN A Lo 4G)- 4 RERELE -3 THE ($RLithb0MI-S

allowed to returnto anbl ent tenperature and i s al 0 react
hours. The sol vent %Y apuildresrzaperarbeeiidanids. essure The resi due |s

purified by preparakima bnm&dxﬁhwmtmgmmayoi& bl%hyﬁﬂﬂ g; eluent:
78: 20: 2 (V/V/V%ST’ ture o acet ate, -
e

product ar& s ah as |rr lbepaﬁe G5 eﬁ‘l@‘f n?t%ﬁ’e sattargb‘f%lffftafzor 30
m nut es. The0sd3q adopeoddc? hyslréim-ﬂefled15+1Tm1dadolr-eery)sattai(1ll-znedchm@rrile '

met hanol . gpr'épgréat iR MEPJM' §r11m£'41kuhgllde%aeﬁe A%nyn Vﬂyi)hggk&gi[

benzenecar boxi m dam de are obtali ned. Yiel errJ]C NVR
[err] : 2.94-inidagpl-&yihefhyl] &enzﬁn%r{’%’r“ﬂéite és6red13s §)‘°h 6-nokhe 1H, dd),
7.41 (1Hd)goldlowimd kkwld), 8.47 (2H M, 14.1 (1H, M. Analysis for [err] in

(()3/02??3(:[“ at ed 6.13.)5 The Jgsggﬁ%??.bé%in\?fiHinG'a}Sabove is Iﬂalzcéri 711% Ir?ligg ml of

2- (4, 5- di hBkeobutisthentlz 0k 3917 18- (0.3 hedalat|S-4-yiormetiptlpephdanine a)
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prepared as in 2.a) above and is_used as such in
emperature for 15 hours, then the solvent ;s evaporated under reduced

pressure. The residue thus obtained is purified by preparative liquid
chromatography (silica : 1 kg; eluent : 95.6:4:0.4 (v/v/v) mixture of
chloroform - methanol - ammonia).

c) The partially purified mixture of diastereoisomers is then
chromatographgd in 5 g fractions (silica : 1 kg; eluent : 94.5:5:0.5
(v/v/v) mixture of éthyl acetate - methanol - ammonia) in order to
achieve complete separation of the diastereoisomers. The two
diastereoisomers which are then substantially pure are chromatographed
one last time under the same conditions. 18.9 g (yield: 33 %) of .
diastereoisomer A, the less polar isomér which is eluted first, and 27.3
g of diastereoisomer B (yield 47 %), the more polar isomer which is
eluted last, are obtained. These two compounds are used respectively in
the final debenzylation step.

NMR of diastereoisomer A :

5 : 1.40 (3H,d), 1.51 (3H,d), 4.53 (1H,q), 4.99 (1H,q), 6.29

(1H;dd), 6.65 (1H,s), 6.91 (1H,dd), 7.2 to 7.5 (7H,m), 7.75

(1H,m) .

NMR of diastereoisomer B :

5 : 1.40 (3H,d4), 1.52 (3H,d), 4.53 (1H,q), 4.99 (1H,q), 6.27

(14,4d), 6.67 (1H,s), 6.89 (1H,dd), 7.2 to 7.5 (7H,m), 7.75

(1H,m) .



the followng step. b) 9.55 g (0.0413 nole) of the product prepared in 3.a)
above are dissolved in 100 nl of absol ute et hanol and 6.65 m (0.0826 nol e)
of et hyl enedi am ne are added thereto. solution is stirred for one hour
at anbient tenperature and then all ovved react for 15 hours. The

preci pitate whi gh has2fgiawed,i3s ({4 l1bhelQdabf-aCslet@lo) . The filtrate is
evapor at ed unde reduce l%Pgressur and the residue thus obtained is purified
by prepar ative PG h‘BPt%@‘? {phy (silica : 400 g; eluent; 78:20:2
(v/vlv) m xtureaocfolmetdrylconceindbe 30 gpithabadtereainwmnt &) (idelAtgdafn a)White
sol i d conpolndl)i 5 Ih%QL@& %qdégqgfﬁ{,p@zr zlihﬁougego .?ra%gsmfi o8 £APhNGMh30d
recrystallized tw ce from net hano

di hydr o- 1HYSHoghYHic2ag4d Sﬁl%qlelﬁﬂddé‘%Gll af \Hoduenty| Igsrenenovat e2fobt ai ned.

(Yllﬁl ?) : 23551/91&(5? sollgﬁgsgﬁtﬂraﬁl&‘a Nk or?aHnJachﬁésé 3K, @fﬁn&dnﬁafd%lﬁ % 53
11.7 (1H, nf¥RAZI5S°8 ’rsor‘”ag‘re?k F’%”} F iipekfinehy The ddicopd pyagh is' Shin,

5.82 mife? 31 RBliheufwll 2) using a 1N aquebds A@dium hydrtﬁuaé solution. ?Ridl4
18 4. 2-hydeaxys3 c[l(lll&;t 'Eneqaépéraétad LRy a@%ﬁ?ﬁﬁ%g%w SR @) A
suspensi on of 10 g- ( dr oxy- 3-

i m dazol - 4a‘§ﬁ‘3aéﬁhyI“Ftb§}?2~on‘F‘taPPF§ﬂ€ﬁr éhe&ﬁgﬁnw&ﬁb‘r@% yseghB®%e) in 100 ni
of met hanokxtrsceosd Qdem adffiear ¢deiang &a&w &hcegh Wrhd a@asamm&a@lﬁgchl oric

Femper at ur BLYOF S RETH SPTHE S8 GEF ol o RCER APaL B 1P Re* G RaoF & 3/ 4
of its volane )N a@ibnik sﬁlu\nmrennax@ptmrlnhlmh@t HBHe &mwtlgblke anttsa@ded to the
resi due, a@f&ééggdré¥%ugﬁ& Qgergéébfgﬁili§léy%Uirfg ngg%rgiéé1to give a solid
residue (2nd crop). The two crops are combined and purified by two
successive preparative liquid chromatography procedures performed under
the same conditions (silica: 1 kg; eluent: 78:20:2 (v/v/v) mixture of
dichloromethane - methanol - ammonia). 10 g of a white solid product are
isolated and recrystallized from water. 7.18 g of (-)-2-hydroxy-3-{1-
(l1H-imidazol-4-yl)ethyl]-benzenecarboximidanide monohydrate are
obtained. Yield : 32 %.
M.P. : 125.18°C.
NMR : & : 1.40 (3H,d), 4.44 (1H,q), 6.16 (l1H,t), 6.65 (1H,s), 6.90
(1H,ad), 7.41 (1H,4d), 7.44 (1H,s).

25
[a]D = - 232.36° (¢c=1, methanol)
Analysis for C12H14N40.H20 in % :
calculated : C 58.04 H 6.49 N 22.57
found : . 57.86 6.54 22.65

e) {+)-2-hydroxy-3-[1-(1H-imidazol~4-yl)ethyl]l-

benzenecarboximidamide.

A solution containing 27.3 g of diasteréoisomer B (isolated in c)
above) is heated under reflux for 24 hours in 270 ml of a 12 N agueous
hydrochloric acid solution and 27 ml of toluene. The organic phase is
decanted off and the aqueous phase washed with a little toluene. The
agueous phase igs evaporated under reduced pressure and the residue is
taken up in 100 ml of ethanol. The ethanolic solution is then
neutralized with 40 ml of a 2.5 N ammonia solution in isopropyl alcohol.

The insoluble salts are then filtered off and the filtrate is



an aqueous sodi um bi carbonate solution. The solution is extracted 3 timnes
wth 100 mMl of ethyl acetate and the organi c phases are conbi ned. The
organi ¢ phase is washed with 100 ml of a saturated aqueous sodi um chl ori de
solution, then dried over nmagnesium sulXate, filtered and the solvent is
evapor at egvapddeted.c b€ et spaes Shi<€ oataiddhi SNlput£REr Bt twe . suekeddiarer esi due

thus obtajpned is.fa Uup in 50 m. of absol ute ethanol,  the lution is
coo eq beP A TOEis feauifichibnatodtnfl F28EPHILE riBAt widls B L8 P o
i s then aftrdisdonp (sétifen: t&P0agbicdnent enP®y2®t ar &/aid mhstyreaefi on mi xture

is kept agidhidbohiHREE al HEehahBL b a8y . 1182591 0¢eRtyHise tHRRa EYRRQL AL ed
under reduced pressure., The resulti ng.,rem due 1s purifi ed\ﬁ%)(frepar ative

liquid chPohat8bisohy* skl FesarecuEhtizef ek wakes0:L %89 Wi%t ure of

di chl or oneidrere-3- (TR IFBAGLdazodPARIN ) @)hyl | Thenzphathitbbx Bl HahiRIneddhgtrate
evaporati %)rne Qbihegsolvent s jSgrecrystallized twice froma 90/10 (v/v)

m xture of water - rethanol .“8.75 g of 2--

hydr oxy- 3¥{B-- ¢ 1H9-87thazol - 4-yl ) et hyl ] - benzenecar boxi m dani de are obt ai ned.
Yield : Sfu0. M Pa.4010&, 8] eurdd (il s[&f rihu; eyl 0%3(3His), #.48 (1H q),
6.14 (1H dd), 6,63 (1H ), 6.88 (1H dd), 7.40 (1H ) 7.41 (1H dd). Analysis
for [err] ing9 tadal ared 9% ¢ 62. 59 H 6.13 N 24.33 found :
62. 58 (el 6.+1237.44° (c=24.13Fh&nol)

N, 2- di hydr on- 3- (I Himdazol -4-yl net hyl ) - benzenecar boxi m dam de. a) A
suspension of 14.1 g (0.071 nole) of 2-hydroxy-3-(1H

i mi dazol - 3e3lyEde HPK) Chdh 28R -EpP i@ Eprepared in exanple 1.1 above) in 420 m

of net hanglidugag&pl.ed toc-oerr] Cyandesat urgtefdsm t h gaseous hydrochloric
acid. The_suspension is allowed to return to 1 r]C and is saturated once
again w tﬁ°‘ij’§seous hydr och%sdvl' c aci d;‘s‘u?he reac%o*ce?ﬁ m xture is kept at that
tenperature for 20 hours. The solution is concentrated to 200 m, 300 m of

ice-cold yabhead 30Q.0heffn 8 MWibstituted 2-hydroxy-3-[1- (1H-imidazol-4-
vl)alkyl]-benzenecarboximidamides of formula I.

1. 2-hydroxy-3-(1lH~imidazol-4-ylmethyl)-benzenecarboximidamide.

a) 11.3 ml (0.0088 mole) of S~ (-)-a-methylbenzylamine are added to
140 ml of the solution of methyl 2-hydroxy-3-{1lH-imidazol-4-ylmethyl]-

- benzenecarboximidate in absolute ethanol prepared in example 2.5.a)
above. The reaction is allowed to procéed for 15 hours at 20°C, then the
solvent is evaporated under reduced pressure. The residue thus obtain;d
is purified by preparative liquid chromatography (silica: 1 kg; eluent:
94.5:5:0.5 (v/v/v) mixture of ethyl acetate - methanol - ammonia). 13.9
g of 2-hydroxy-3-(lH-imidazol-4-ylmethyl)-N-a-methylbenzyl-
benzenecarboximidamide are thus obtained which are used as such in the
following step.

b) For analysis purposes, 2 g of 2-hydroxy-3-(1H-imidazol-4-
ylimethyl)-N-a-methylbenzyl-benzenecarboximidamide prepared in l.a) above
are chromatographed once more (silica: 500 g; eluent: 92.3:7:0.7 (v/v/v)
mixture of dichloromethane - methanol - ammonia).

NMR : & : 1.52 (3H,d), 3.74 (2H,m), 5.00 (l1H,q), 6.28 (1lH,t), €.64
(1H,s), 6.96 (1H,dd), 7.25 to 7.45 (6H,m), 7.51 (1H,dd), 7.80
(1H,Db).

[0(1;5= + 225° (c=1, methanol).

c) 1 g (0.0031 mole) of 2-hydroxy—3—(1H-imidazol-4-ylmethyl)-N—a—

methylbenzyl-benzenecarboximidamide prepared in 1l.a) above and 15 ml of



19 acetate are added to the concentrated solution and the solution is then
neutral i zed usi ng an aqueous sodi um bi carbonate solution. The solution is

filtered, and the aqueous phase is separghed fromthe organi c phase, then

t he agueous phase is extracted twice with*300 m of ethyl acetate and the

organi ¢ pmﬁaalara&ecgamzieaeﬂa aﬂil:ﬁje@l’:@ﬁﬁhﬁ Haase desiv@shed wbtikvuassatier at ed

aqueous sodi,um Chl oride SO, l?r]:'&lﬁl s then dried Qv neS| ?ﬂg’ﬁsgl fate,

filtered and evapsr gYaepc?r Bt PessuP"érlfiggéf’ o1° e iquid™
2- hydr oxy- @}rom&i:qgnadmzdlsﬂb-qpl nEhygt )slvenkeri8cad t?onm/datretmnee@b‘ft ained as a

bei ge sol i gh s AUl nYdU thét%ah@i(ena%nlg) 23Q.0) eQLpéLQ%%AJto% gidanol . b)
1.53 g (0.022 nole) of h droxgl am ne drochloride and_3.06 m (0.22 nole)

of triethytUiPREs ae® &Fe TV -insazat iy 1Dyt oxy -

3-(1Him Ciﬁh&ﬂbnéca)&haﬁﬁr&l}ihﬂlrdéenmeﬁadlbﬁwtt’Heda:Bxﬁao&ﬁh WHrepirdd iAbs@hpl €

met hanol gpat ed lneda)Ygeq%v%s ‘ghe m xture is allowed to react for one
hour at Zo{er‘r b‘f’ﬁe sol vent"i's" evaporated under reduced pressure, and the
oily residue is taken up by the application of ultrasound in 100 m of

water. 4.59 2Qf1y&o‘k91-§-e(lﬁoirhﬁa%l(l‘igﬁme%ﬁﬁ )'-%10 f—lxrtéqhy}‘@tﬁi?l)ar e recrystallized

tw ce from net hanol hydroxy-3- (1
i m dazol - 4biﬂzﬁE?WF°)’ﬁE‘H?éWé%?ar boxi mi dani de are obt ained. Yield: 62 % MP.
227. 81[ err] C.s I\JVRO 0156r kdle) St &3nyBidxg)3- (ﬁﬁ%l@.akblg-ﬁ vy ey (1 HN-a) , 6 75

(1H t), _7 4 (1H d (
12.5 (I H eﬁ:h& Ol‘gn Ceall.:EJFTJ} %?lljde Ji'éé:a ac% P a) 11|3_|dvr9 a%%]Sé)8m£
5.21 NE‘QQP&MB&FR?G. placed in a diges§¢r @3d are heaﬂ?dZ%t 80°C for2ad 09 6.

2- hydr oxy -gslesH ddnd2aZ Gloo 4 ¥biBlshibursb efze 36 CAMROK T absraBed hidy eiazi de.
residue is purified by preparative liquid chromatography (silica: 600 g:
eluent: 89:10:1 (v/v/v) mixture of dichloromethane - methanol -
ammonia). After evaporation of the solvents, 3.6 g of a pale yellow
solid product are obtained which are recrystallized twice from
acetonitrile. 1.25 ¢g of 2-hydroxy~3- (1H-imidazol-4-ylmethyl)-N- (1~
methylethyl) ~-benzenecarboximidamide are obtained. Yield: 31 %.

M.P. : 138-139°C (decomposition).
NMR : & : 1.24 (6H,d), 3.70 (2H,s), 3.91 (1H,m), 6.20 (1H,t), 6.60
(1H,s), 6.94 (1H,d), 7.43 (1H,s), 7.48 (lH;dd), 7.98 (1H4€,b), 11.7

(1H,b).
Analysis for C14H18N40.H20 in % :
calculated : C 60.85 H 7.30 N 20.28

found : 60.62 7.67 19.88



-

a) A suspen 071 nole) of 2-hydroxy-3-(1H
i m-dazol - Imml I “u {I’I |l e (prepared in exanple 1.1 above) in 400 m

of met hanol i*s ¢ooled"tos - err]C and saturated with gaseous hydrochl oric

acid. The suspension is allowed to reéurn to 10[err] F NS BEEN
hydr ochl afringm@Ci d i s bubbl ed through the suspension %@Uﬂ)re
that tenperature. The suspension is cooled to 5[err]C and

tenperature for 20 hours. The precipitate which has forned is filtered off
and 11.4 g.osulmetihyted 2hlydiroxy~33{ (-1t tudazol~%4yyl ayhy ) -

benzenecar bo ed t |

used as suchg%rg?eg %Ié&b%&g?)i\?\lng Iﬁgéés} etﬁsﬂr Egtd' 8;19 gt:t e}tﬂfj%‘%]nﬁeg %Aqd %\%é"g%G

mol e) of et WAtuZefhy RfokBe gepamal F‘?ﬁ“ﬁé&ol 4-yl rret hyl ) - benzenecar boxi mi dat e
prepared in 6.a) above in 20 m of methanolgzis added in one go.to a
solution of 1.52 m (0.0033 nol e) Rof hlydr2| ne hydrate in 20 m of

met hanol . The reaction is all o _procked for 15 mnutes, then 40 m of
di et hyl ether are added. The[ pr =i i ¥ %R hdT) forned is filtered off
and the filtrate is concent r8s ¥ educed pressure. The evaporation
residue is purified by preparative liquid chromatography (silica: 400 g;
eluent: 89:10:1 (v/v/v) mxture of dichloronethane - nethanol - anmonia).
The pal e yel kpayesal i d product obt ained after evaporation of the solvents is
recrystallized from nethanal 2 of 2-h drox dazol - 4-

yl net hyl ) - be%kenecar%’om % i & BYEFe yﬁ?‘é{"zf’ afek’gﬁbtgﬁ?hceagl hYBE+ Voo
MP. : 187.8[err] C caieRrn: at[oawr] : 3.77 (2H,s), 5.09 (2H,b), 6.34 (2H, Db),
6.56 to 6. 64R%2H M xepfte el il ihhcodet e diHa yazbiyy! b 344 bl dkn D).

Anal ysis for ferr] in %_: calculated :
29. 15 or an alkyl radical having 1 to 4 carbon atoms,

Rq represents a hydrogen atom, or
R2 and R3 taken together represent a -CHZ—CH - group,
and their non-toxic ophthalmologically acceptable acid addition

salts.

2. 2-hydroxy-3-(lH-imidazol-4-ylmethyl)-benzenecarboximidamide, and the
non-toxiec, ophthalmoloéically acceptable acids addition salts

thereof.

3. N,2-dihydroxy-3-(lH-imidazol-4~-ylmethyl)-benzenecarboximidamide and
the non-toxic, ophthalmologically acceptable acids addition salts

thereof.

4. 2-hydroxy-3-(lH-imidazol-4-ylmethyl)-N-methyl-benzenecarboximidamide
and the non-toxic, ophthalmologically acceptable acids addition

salts thereof.

5. 2-hydroxy-3-[l~(lH-imidazol-4-yl)ethyl]-benzenecarboximidamide and
the noh—toxic, ophthalmologically acceptable acids addition salts

thereof.

6. (+)—-2-hydroxy-3—[1l-(1lH-imidazol—-4-yl)ethyl]-benzenecarboximidamide
and the non-toxic, ophthalmologically acceptable acids addition

salts thereof. -
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found : 5. 89 28. 39 Exanpte—3—-R-epatation
of *N, 2-di hydr ox Hl‘mﬂ WHHP yl methyl) - benzenecar bdxTHS SHEENHASSBEEN
(0.015 nol e) of roX - i m dazgl-4-yl nethyl ) - berjzoni t REPIACED
(prepared in exanple 1.1 above) are di ssol ved in 100 m of netnanotr—amd
1.15 g (0.70165 -oeh®iroaf- 3’-\-}{d¥-Ol)ﬂy-ll.lﬂi’ﬂaﬁel-l’w-@llDﬁﬂyﬂ)[ﬁdﬁz&&d:ai:b&&m@dﬂﬁcﬁodi um
acetate are gd t her utln xturel t he at the
refl ux tenperac{jgge ')P)% & [}’%tgeélnﬁé Cgﬁa%oﬁccegtag\igpaocrla dt %g reduced
pressure andsalte thaFiedbie |s taken up in 100 i of water. The resulti ng
aqueous solution is neutral ized to pH 7 by addition of an aqueous sodi um
bi carbonat e solution. The white premfl tate thus fornmed is filtered off,
dried unddr FaludniEwase é‘@r?‘%‘tdﬁlzﬂ ~Ze# ¥ o ht i th AR -4 g e gy ~phenol

N, 2- di hydr oxyndBthd htdnAt @ieizo| ephthylmmRbiida) 1 penzepemak baxidei tkede, | denti cal
to the produgt,, %bh?‘é:@%‘ in exanple 2.5 above, are obtained. Yield 46 %
21 Exanpl e 4. reparation of optically active 2-hydroxy-3-[1-(1H i m dazol -
4-vyl )et hyl ] - benzenecar boxi m dami des.

(-)-2- hydrsoxy—x?yakax,(éth iﬁﬁiﬁlﬁa&loléq-»h%ﬁrlmln- (aeR&epecaln9xi m dam de and
(+)-2-hydr o>(<j$/ Ll (1 Himdazol - 4 ) et ht¥1‘%/‘1 benzenecar boxi m dan de. a)
Met hyl 2- hy dY B+ a[rfm(”f‘fﬂi-dlaﬂjrdcfa%cf y‘f‘?“e % - “RRAIEIICAT IR i date i s
prepared as adrepxaume eclis?aagitish avallcsgnerem.32 g (0. 150 nol e) of

2- hydroxy-3-[1-(1Him dazol -4-yl)ethyl]-benzonitrile (prepared in exanple
1.2). The crude residue of nethyl 2-hydroxy-3-[1-

(I Hi m dafoel 2Awgry sty (Ji-dekdassectnyBosihyl iR zpreqasBer g4 A5 @sifin t he

f]g)l | owi ng st @RurabiaelRBar@ei Siie-toRicddi BEKtraindlog@OME hscehbakere Wpidsn 150 m
o]

addition salts thereof.

11. Process for the preparation of substituted 2-hydroxy-3-[1-(1H-
imidazol—-4-yl)alkyl] ~benzenecarboximidamides and of their salts as
defined in claim 1, characterised in that
(a) (1) a 2-hydroxy-3-[l1-(1H-imidazol-4-yl)alkyl]-benzonitrile of

the formula

R, OH

CN
d |

HN (II)

in which Ry has the meaning given in claim 1, is reacted
with an alkanol having 1 to 4 carbon atoms in the presence
of gaseous hydrochloric acid;

(2) the so obtained alkyl 2-hydroxy-3-[1-(lH-imidazol-4-

yl)alkyll-benzenecarboximidate of the formula

Ry OH NH

= Calk (III)
HN:

in which Ry has the meaning given in claim 1 and alk

represents an alkyl radical having 1 to 4 carbon atoms, is
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absol ute et han 3 nole) of S-(-)-[err]-met hyI benzyl am ne
are addedther "ll ll ” mxture is allowed to IS
ratL

temperature for *5chour sy err t he solvent is evaporat ec
pressure. The residue thus obtained i 8 purified by prepd '
chromat ogr aphy (siliceeactdd kgrhelnsest theOmaarfonked ¢witv/ V) M xture of
chl or of orm - net hanol e partially purified mxture of

di ast er eoi soners is the th@f%‘},’} %mom?ép Ed in5 g fractions (silica : 1 kg;
el uent : 94.5:5: 08 (WeyEgjohtrinag é-fdresimA- [acefiatmidazabthahbilkylirioni a)
in order to achieve cQupkg}ReacpahbahididcRindxifidindst &Jre0hs FBLSLa The t WO
di ast ereoi soners which are then substantially pure are chromat ographed one
last tinme under the sane condi thion§® 1¥#9 g (yield: 33 % of '

di ast ereoi sonmer A, the Iels/ay whi ch luted first, and 27.3 ¢

of di astereoisonmer B (yie ?Fc’b ser which is eluted
| ast, are obtained. Thesanw co ds ar ecxbse espectively in the final
debenzyl ati on step. NVR of diastereoisomer A: [err] : 1.40 (3Hd), 1.51
(3H,d), 4.53 (1H,q), 4.99 (1H q), 6.29 (1H dd), 6.65 (1H s), 6.91 (1H,dd),
7.2 to 7.5 (7THm, 7.75 (1H M. NVR of diastereoisoner B 6 : 1.40 (3Hd),
1.52 (3H,d), 4.53 (14 dﬁ‘lCh4k9§’a€1FPeq)“ea’6m§7g’("fH HYyclage 87 ta1e85te%. 89
(1H dd), 7.2 to 7.5 «iZhl a)nit¥oglh ¢didomd of ti2 fdjmula R,NH, (V), in which
(-)-2-hydroxy-3-[1-(1H e m_ga A
sol ution cont ai ni ng r%fm ggﬁgast Jr}’%%%r‘élrmﬁg Qg&lrlg?fa&%b' SRS

group or an alkyl radical hav;ng 1 to 4 carbon atoms when R3

is a hydrogen atom, or with ethylenediamine (VI) when R2 and
R3, taken together, represent a -CHZ—CHZ—_group, and where a
compound of formula I, in fhe form of an optical isomer is
desired, the N-o-methylbenzyl diastereoisomers of the
formula IV, in which Ry is an alkyl radical having 1 to 4
carbon atoms, are first separated; or
b) an alkyl 2-hydroxy-3-[l-{lH-imidazol-4-yl)alkyl]-

benzenecarboximidate of formula III obtained as described at

point a) hereabove is reacted with a nitrogen compound of the

foimula R

NH2 (V), in which R, represents a hydrogen atom, a

2 2
hydroxyl group, an amino group or an alkyl radical having 1 to

4 carbon atoms when R3

and R3, taken together, represent a —CHZ-CHZ—

is hydrogen, or with ethylenediamine

ﬁVI)'when Rz :
groyp}-or )

<) for the preparation of substituted Z2-hydroxy-3-{l-(lH-imidazecl-
4-yl)alkyl]-benzenecarboximidamides having the formula I in
which R2 represents a hydroxyl group and R3 represents a
hydrogen atom, hydroxylamine is reacted with a 2-hydroxy-3-(1-

(lH-imidazol-4~yl)alkyl]lbenzonitrile of the formula

R, OH

-~ ox

HN (II)

in which R, has the meaning given in claim 1; or

1
d) for the preparation of substituted 2-hydroxy-3-{1-(1lH-imidazol-
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above) is hea mlr for 24 hours in 300 M of_a 12 N aqueous
hydr ochl ori c H &ﬂﬂ““ﬂm 30 m of toluene. After| THg0 ;!

resrdual soli tmatisony the organi c phase is degantec {%BEEW
aqueous phase is washed with a little28ol uene. The aqleeu WHAASFDs t he
nmade al kal i ne (pHa9)uskng serﬂzlélna@umeﬂﬁuaeﬂiwm iawl&xexmée £s il Oy THi-s!
aqueous sol ution |s hen extracted with an 80: 20 (v/ % m xture of ethyl
acetate - net hano!™*ByalorSPTBA b Fhatdrghiea s SaVaRe & G8eH SFEP xt r act i on
yields a solid restahse {rfd Rgtangr mp)repﬂ’drﬁ@nammus Iplasgen sta,sdnestepor at ed

and the residue thilg, gPt@lREhptScd12KSOndIR, | he39- KerQI;y-% 21 5(N-2RIRRLE-
sol ution in isopropyl alcohol. The insoluble salts are filtered off and the

i sopropyl al cohol 418 ab&Hd FiTosae PRy IGFVaY LaPeRAanEcI OR HEGaPd3R| crop). The two
crops are COhrTbI ne&lla&gldréﬂﬂsblf\éxf&dobdeESUOCﬁﬂﬁ&N@ BEGMcaiH:ébEaUﬂ:wnd
chromat ogr a rocedur erforned u condi. ti.o ilica:

kg; el uegt : lO?é: IC2)0 % \e/l7°v ’ ATXt UTS Cof - di c?t"lltq’e aﬁ%e hy#?e?’ﬁé(si ?m“p
anmonia). 10 g ofef awhht@asmnedlpm@ducthuar eenaset@t,edran@mpw pgtal lized
frorn\Mater- 7. 18 d%%l?sﬂs aléEVQBSBgﬁigaéed hydrochloric acid at a temperature
(1H i m dazol -4-yl )eth benzenecar bOXI m dam de nonohydrate are obtai ned.
Yield : 32 % MP°E fr$’253°i%t€ri1}‘t§° : [err] : 1.40 (3H,d), 4.44 (1H q),
6.16 (1H t), &. 651:( Has) ,opGi&ﬁl(L;lthd)z-hZ(dﬁ&cy( AHOd)u-ihiddzd1tH, s) . 25 [err]
E -5828421 36] err] (ﬁg%aIW]h glgzl 7 ?r%lo 5 SdamJ(.) esI egrgor}ngl%/o.}c%léco ltgir?eqj ér%4
22.65 e) (+)- 2 hyeeryeyt S fatg |tHeirindazedxig- guhfbalnplpgically acceptable
benzenecar boxi m dafifdeaa At Wah o0 contai ning 27.3 g of diastereoi soner B
(isolated in c) above) is heated under reflux for 24 hours in 270 m of a
12 N aqueous hydrochloric acid solution and 27 m of toluene. The organic
phase i s 12. 2-hydroxy-3-[1-(1lH-imidazol-4-yl)alkyl]-benzenecarboximidamides

according to anyone of claims 1 to 10 or one of their non-toxic
ophthalmologically acceptable acids addition salts for use in the

prevention or the treatment of glaucoma.

13. Ophthalmic composition for the lowering of the intraocular pressure
comprising an effective amount of one or more substituted 2-hydroxy-
3-[{1-(1H-imidazol-4-yl)alkyl] -benzenecarboximidamides according to

" anyone of claims 1 to 10 or one of their non-toxic ’
ophthalmologically acceptable acids addition salts in association
with one or more solid or liquid non-toxic ophthalmologically

acceptable carriers therefor.
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4 -
decanted OFf and the agueous phase washed with a little toluene. The
aqueous phase is evaporated under reduced pressure and the residue is taken
up in 100 mM of ethanol. The ethanolic solution is then neutralized with 40
m of a 2.5 N ammonia solution in isopropyl alcohol. The insoluble salts
are then filtered off and the fil tABSIRACTS 23 evaporated. The residue
thus obtained is purified by two successive preparative liquid
chir omat ogr aphy arwem-és[bdﬂﬂormazmhdeyl)algyhﬁhenzamqanmnmamide&a : 800
g; eluent : 78:20:2 (v/v/v) mxture of dichloronethane - nethanol -
amonia). 6.22 g of a white solid product are isolated, which are

recrystallized szapaﬁwﬂyeﬁ [I4(£ﬁiigi&gzoijﬁ yajalkyl]—benzenecarboximidamides and
hydr oxy- 3-[ 1- 1_H-| dazo] - K/F%sessé/sl%gbenzenecar boxi m dam de nonohydrat e

are obt ai ned™%h% ts'ZIIh%}‘r F FPeePToperatygRr thegeot ang quiighginic
4.48 (1H, q), cmpibél(::ﬂ.ﬂst Formgri6thg thi Shpe 7. 4Be4el es)compouhtis( Havkidd) tne2S [err]
= + 237. 44] erfg;m“(lg 1, methanol) Analysis for [err] in %: calculated :

C 58.04 N 22.57 found : 58.11 6. 53

22. 65 Exanpl e 5 Preparatl on of substitut ed hydroxy 3-[1- (I Himdazol -
yl ) al kyl ] - benzenecar boxi ni dani desRpf ©8r nuNa

2- hydroxy- 3- (1H i m dazol - 4-yl th I)-enzeecarbOX| mdamde. a) 11.3 ni
(0.0088 nole) of S-(-)-[er v NERgr e added to 140 ml of the
solution of nethyl 2-hydr -4-yl et hyl ] -

benzenecar boxi m date in a prepared in exanple 2.5.a) above.
The reaction is allowed to proceed for 15 hours at 20[err]C, then the

wherein

hydrogen or c1 4 alkyl;

1
R, hydrogen, hydroxyl, amino or c1-4 alkyl;
3

hydrogen; or
R2 and Ry = —CHZ—CHZ-.
These are new compounds which are capable of lowering
intraocular pressure and which can be used in the

treatment and prevention of glaucoma.



solvent is eva “:atsd“"3==f?é@y' d pressure. The residue thus obtained is
purified by pr pﬂ&ﬂﬂh GESAE qU| omat ography (silica: 1 kg; eluent:
94.5:5:0.5 (v/ i h | acetate - nethanol - ammonia). 13.9 g
thyl)-N-[err]- et [Substitutel sheet - 27/5/98
benzenecarbOX| are thus obt ai ned &hich are used as such in the
foll owing step. b) For anaIyS|s pur poses, 2 g of T

2- hydr oxy- 3- (1H i m dazol -

yl met hyl ) - N- [ erudzveet hyl benzyl benzenecar boxi ni dani Mﬂ mgw a)
above are chromat ographed once nore (silica: 500-g; = L”” 0
(v/v/iv) mxture of dichloronethane - nethanol - anmonia). NVR o 1.
(3H,d), 3.74 (2H, M, 5.00 (1Hq), 6.28 (1H), 6.64 (IH s), 6.96 (1H dd)
7.25 to 7.45 (16H ma shdskiltiteddR-hid8dxyHI AL~ (QB-isiehze1+4225[ err] (c=1,
gehcgngi 3C%1ﬁ-?n&§dfgﬁ} y@ﬁéﬁﬁﬁgfgﬁQgleldamlde, including its

met hyl benzyl - benzenrgaardyaXiyriadaiivde ipofRalse@nd) rhcahigbigtands]}Sofl  of
24 ammonia are placed in a digester and heated at 100[err] C for 40 hours.

The solvent is eva t the residue is purified by preparative |iquid
chromat ography (silica: 200 g; eluent: 78:20:2 (v/v/v) mxture of
di chl oronet hane - net hanol - amoni g). ter_myvaporation of the solvents,

benzenecar boxi m dam de,
».1, is obtained. Yield: 75

nettBy| et hyl ) -

0.5 g of 2-hydroxy-3-(IHimdazo| -
identical to the conpound prepze
% 2. 2-hydroxy-3-(1H i m dazol;
benzenecar boxi m dam de. 5 g (
2- hydr oxy- 3- (1Hi m dazol - 4- ylnethyl) N—[err]

wherein

Ry represents a hydrogen atom or an alkyl radical

having 1 to 4 carbon atoms,

R, - represents a hydrogen atom, a hydroxyl group, an
amino group or an alkyl radical having 1 to 4 carbon

. atoms, and

R3 represents a hydrogen atom, or

R; and R; taken together represent a -CH;-CH:- group; or a
non-toxic ophthalmologically acceptable acid addition
salt thereof.



met hyl benzyl - benze G-aLb.D'.XL_m dam de prepared in 1.a) above and 50 m of
2- propanani ne are M%& and are heated at 80[err]C for 54
rr] .2

residue i s purifie BiteRY. ! i ui d chronat og/Substittel shewt.- PDE/A8
eluent: 89:10:1 (v/ ighto26net hane - net hanol - ammoni a).
obtai ned which are recrystallized twice fromacetonitrile. 1.25 g of
2- hydr oxy- 3- ( i mipd thils) ; - -

o S e i 3, clain 1, opmely, 2hygrgey
138- 139[ err] C ( decdmpdditiimgisha zolvR - ylp@ﬁhpl)—pezaepeﬁaapoxgmidamzasspx 3.91
(IHm, 6.20 (1H) ,; G Qt(oy'ii.’é) ’op@ft ﬁtﬂ: %caz.l 3g(g?s'§%¥abg84_§c§.aH’ dd)c’

hours, then at 100] The sol vent is evaporated and the
After evaporation of the solvents, 3.6 g of a pale yellow solid product are
met hyl et hyl ) - benzenecar boxi m e are obtal ned.

7.98 (1H,b), 11.7 (1H b). Anal'ysis 70 I"at

60. 85 H 7.30 addlumomosaaw<ﬁMareof 60. 62 7.67

19. 88 -25- 1. A substituted 2-hydroxy-3-[1-(1Him dazol -4-

yl)al kyl ] -benzenecar boxi m dam de, including its optically active isoners
and racem c m xtures, of the fornula [err] wherein Rl represents a
hydrogen atom or an al kyl radical having 1 to 4 carbon atons, I[Zerr]
represents a Rydr oderrORROANGh afy Fl@ipedyisusiadm Ami ABMELYUP 0R-an al kyl
radi cal having 1 t QihRBAGLRIQFE-irdizol-4-ylmethyl) -

benzenecarboximidamide or a non-toxic,
ophthalmologically acceptable acid addition salt
thereof.

4, A compound as claimed in claim 1, namely 2-hydroxy-
3-(1H-imidazol-4-ylmethyl)~-N-methyl-
benzenecarboximidamide or a non-toxic,
ophthalmologically acceptable acid addition salt
thereof. '

5. A compound as claimed in claim 1, namely 2-hydroxy-
3-[1-(1H~-imidazol~-4-yl)ethyl] -benzenecarboximidamide
or a non-toxic, ophthalmologically acceptable acid

addition salt thereof.

6. A compound as claimed in claim 1, namely (+)-2-
hydroxy-3-[1l-(1lH-imidazol-4-yl)ethyl] -
benzenecarboximidamide or a non-toxic,
ophthalmologically acceptable acid addition salt

thereof.
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R3 represents a hydreogen-atem-—e&-R2 and R3 taken together represent a
[err] group; or &; peeikoxienophEal fjol ogi cally acceptable acid addition
salt thereof. ) uggﬁas_clained in claiml, nanely 2-hydroxy-
3- (I Hi mi dazol - 4- |mf§|%§)“‘@gn checdr boxi ni dani de oiSubstitutet sheet - 27/5/98 .
opht hal nol ogi cal | ; ddi+i®n salt thereof. 3. A conmpound
as clained in claim1, narely N, 2- dihydroxy-3-(lHimdazol -4-yl nethyl)-
benzenecar boxi m dani de or a non-toxic, ophthal nologically acceptable acid
addi tion salt +t her gof 0 cl dqin ~yDamely

2- hydroxy- 3- (|l H-I% om ey ds‘la%e{g%%]'i%%'fin 3 mbéﬁz@%é%%?béx?m dam de or a
non-t oxi c, ophthalMMdmyﬁmﬂﬂjﬂLmdd@puabH@Z@drd-&ddethwh]salt thereof 5. A
conmpound as clalne dr,o

3-[1- (I Himdazol - ecl\jleh i lﬁ%‘%ﬁé‘%b%l m 8x3r a non-toxic,

opht hal nol ogi cal |y omﬁéq@tlaml@ga@adlard@qce@rtabélet aphér edfiitgon SAltorrpound
as claimed in claiml Jagrely (+)-2- hydroxy-3-[1-(l Himdazol -4-yl)ethyl]-
benzenecar boxi m dam de or a non-toxic, ophthal nol ogically acceptable acid
addition salt thereof.

8. A compound as claimed in claim 1, namely 2-(4,5-
dihydro-l1H-imidazol-2-yl) -6~ (1lH-imidazol-4-
ylmethyl)-phenol or a non-toxic, ophthalmologically
acceptable acid addition salt thereof.

9. A compound as claimed in c¢laim 1, namely 2-hydroxy-
3-(1lH-imidazol~-4-ylmethyl)-N- (1l-methylethyl) -
benzenecarboximidamide or a non-toxic,
ophthalmologically acceptable acid addition salt
thereof.

10. A compound as claimed in claim 1, namely 2-hydroxy-
3-(1lH-imidazol-4-ylmethyl) -benzenecarboximidic acid
hydrazide or a non-toxic, ophthalmologically

acceptable acid addition salt thereof.

11. A process for the preparation of a substituted 2-
hydroxy-3~-[1-(lH-imidazol-4-yl)alkyl]-
benzenecarboximidamide having the formula I given in

claim 1, which comprises the steps of:

O o oy




- 27 - 7. A compound _as clained in claiml1, nanely (-)-2-

hydr oxy-3-[ 1- (| F vabhgghyi] benzenecar boxi m dam de or a
non-t oxi c, ophth ogically accepffabl e acid addition salt thereof. 8. A

conpound as cl ai reg ) | 199nel y 2- (4, 5- Substitute sheet - 27/5/98
di hydr o- 1H i mi dazbl=2=3 -tlazol- 48 yl net hyl ) - phenol or a
non-toxi c, ophthal nol ogically acceptable acid addition salt thereof. 9. A

conmpound as clained in claiml1, nanely 2- hydroxy-

3-(IHimdazol - 4- yI hy thy, b r.box m de or a
non-t oxi ¢, ophthal gl%%?$%£%.2%ﬁ? %fégycgcﬁ on%ééf q%ggeof 10. A
conmpound as clained in th]miﬂyl}mbmngoﬂkﬁumﬁean the formula

3- (I Himdazol -4-yl net hyl ) - benzenecar boxi m di ¢ aci d hydrazide or a
non-toxic, ophthal nologically acceptablg acpd addition salt thereof. 11. A
process for the preparation of a syp

hydroxy-3-[1- (| Hi m dazol - 4-yl ) al J&y
formula | given in claiml1, whic
(1) reacting a 2-hydroxy-3-[1-( 1’H¥
formul a

>arboxi m dami de having the
e steps of: - 28 -
yl)al kyl | $5Bhzonitrile of the

in which R; has the meaning given in claim 1,
with an alkanol having 1 to 4 carbon atoms in

the presence of gaseous hydrochloric acid;

(2) reacting the resulting alkyl 2-hydroxy-3-{1-
(lH-imidazol-4-yl)alkyl]l-benzenecarboximidate

of the formula

R, OH NH

x_K L .
é:;f:], ‘E:;;B"ﬂ\‘O&lx (rrz)

in which R; has the meaning given in claim 1
and alk repreéents an alkyl radical having 1 to
4 carbon atoms, with one of the enantiomers of

a-methylbenzylamine; and

(3) reacting the resulting 2-hydroxy-3-{1-(1H-
imidazol-4-yl)alkyl] ~-N-a-methylbenzyl-

benzenecarboximidamide of the formula

| ARRR O L
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[err] in which [err];has:-the neaning given in claim1, with an al kanol
having 1 to 4 ca esence of gaseous hydrochloric acid;

(2) reacting the rRERUAGEMENT REFET ydroxy-3-[ 1-

(I Hi"mi dazol - 4-yl)) al kyzﬁ MAYz198Bcar|poxi mi date of t h&ubstitatesHeet -]127/6/98i,ch
[err] has the negrbatg:.gi-ven-in-chaiim 1 ané?afk represents an al kyl radical
havi'ng 1 to 4 ca tons, with one of the enantioners of

[ err]-met hyl benzyl am ne; and (3) reacting the resulting

2- hydroxy-3-[1-(1H i m dazol - yI)aIkyI] N-[err]-methyl benzyl -
benzenecar boxi m dam de of the forn# B [¥fr] in which [err] has t he
nmeaning given in claimil1, wthy L0 ound he formul a R2ZNH2
(V), in which R2 represents q/’ b GrQBup, an am no
group or an al kyl radical haw ar bon G&pns Wwhen R3 is a hydrogen
atom or wth ethyl enedi am ne (VI) when R2 and R3, taken together,

represent a -CH2-CH2- group, and where a conpound of fornmula I, in the form
of an optical isomer is desired, the N-[err]-nethyl benzyl diastereoisoners
of the formula IV, in which [err] is an alkyl radical having 1 to 4 carbon
atons, are '

in which R; has the meaning given in claim 1,
with a nitrogen compound of the formula R,NH;
(V), in which R; represents a hydrogen atom, a
hydroxyl group, an amino group or an alkyl
radical having 1 <o 4 carbon atoms when R; is a
hydrogen atom, or with ethylenediamine (VI)
when R; and R3, taken together, represent a
-CH,-CH;- group, and where a compound of
formula I, in the form of an optical isomer is
desired, the N-a-methylbenzyl diastereoisomers
of the formula IV, in which R; is an alkyl
radical having 1 to 4 carbon atoms, are

separated prior to step (3).

12. A process for the preparation of a substituted 2-
hydroxy-3-[1-(1H-imidazol-4-yl)alkyl]-
benzenecarboximidamide having the formula I given in

claim 1, which comprises the steps of:

(1) reacting a 2-hydroxy-3-{1l-(lH-imidazol-4-yl)-~-

alkyl]-benzonitrile of the formula

* C L M -] *




separated prior to step (:3). 12. A process for the preparation of a

substituted 2- hy azol -4-yl)al kyl ] -
benzenecarboxim(junEkLNGEMERT$WEEﬁ rmula | given in claim1, which
conprises the stefys of: m a 2- hydr oxy- 3-$ubstittite ahehiz027l5/9l8)-
al kyl ] -benzoni tri amné L. fuwrnr 3030 [8rr] in which [err] has the .
meani ng given in GEEFFFE—WLIT an alKanoI having 1 to 4 carbon atons in the

presence of gaseous hydrochloric acid; (2) reacting the resulting alkyl
2- hydroxy-3-[1- (1Him dazol -4-yl)al kyl]-benzenecar boxi m date of the
formula [err] in which [err] has the nganioag given in claim1l and alk
represents an al kyl radical having 1 tjo 4 carb&n atons, with a nitrogen
compound of the fornmula RRNHZ (W7 i AMNNR2 Tepresents a hydrogen atom
a hydroxyl group, an am no groug @ radi cal ying 1 to 4 carbon
atoms when R3 is hydrogen, or with ethyl ésediamne (V) when R2 and RS,
taken together, represent a -CH2-CH2- group. 13. A process for the
preparation of a substituted 2-hydroxy-3-[1-(1H i m dazol -4-yl)al kyl]-

in which R; has the meaning given in claim 1,
with an alkanol having 1 to 4 carbon atoms in

the presence of gaseous hydrochloric acid;

(2) reacting the resulting alkyl 2-hydroxy-3-[1-
(lH-imidazol-4-yl)alkyl]-benzenecarboximidate

of the formula

R, OH NH

( | Oalk (III)

in which R; has the meaning given in claim 1
and alk represents an alkyl radical having 1 to
4 carbon atoms, with a nitrogen compound of the
formula RyNH,; (V), in which R; represents.a
hydrogen atom, a hydroxyl group, an amino group
or an alkyl radical having 1 to 4 carbon atoms
when R3; is hydrogen, or with ethylenediamine
(VI) when R; and Rs, taken together, represent

a —-CH,-CHz- group.

13. A process for the preparation of a substituted
2-hydroxy-3-[1-(lH-imidazol-4-yl)alkyl]-

* [~ L M S *




rmula | givenin claiml in which R2
| represents a hydrogen atom which

yl1- henzoni trwﬂh@l—ﬂ@ﬁ
e+ claiml. 14. A process for the
preparation of a Substi tuted 2- hydr oxy-3-[ 1- (I Hi m dazol - 4-yl)al kyl ] -
benzenecar boxi m dam de having the forrmula | given in claim1 in which [err]
represents an al kyl radikehzéredarnpdx i dengiate dva witnengheartb @ landl R3
represent both a hydrogepn: [ ; | o] I rs, which
conpri ses the steps of: %]31 l?gia%tchnagﬂg Jthrmcrﬁ{)lxdyH? ?EP%QSEHE ggol 4-
yl)al kyl]-benzonitrile ofydfexybrousup | emnd Rl tr)apresentwhachyplepg]enhas t he

meaning given in claim1, I | G Qﬁn_l in the
presence of gaseous hydro% op'f}glrhalgl J@%’g‘%l ngq{[}l esul |ng aI kyl

2- hydroxy-3-[1- (| Hi m deibh-al- %rtl)xedngma %ewzeﬁét-amb@iamld-aﬁ-alldfa]tkwl]-
fornula [err] in which [grrl has. ihe Jgaq:r}{éﬁgf&llﬁ{ﬁ% above and al k

R, OH

C ]

(1)

in which R; has the meaning given in claim 1.

14. A process for the preparation of a substituted 2-
hydroxy-é—[l—(1H—imidazol-4-yl)alkyl]—
benzenecarboximidamide having the formula I given in
claim 1 in which R; represents an alkyl radical
having 1 to 4 carbon atoms, and R; and Rj3 represent
both a hydrogen atom, in the form of its optical

isomers, which comprises the steps of:

(1) reacting a 2-hydroxy-3-[1-(1H-imidazol-4-
yl)alkyl]-benzonitrile of the formula

(1)

* c L M S *



4 carbon atons, with one of the
(3) separating the resulting
-N-[err]-met hyl benzyl -

represents an al kyl
enantioners of [err]
2- hydroxy-3-[1- (1H

ERAEE
\ m daz gﬁw

benzenecar boxi m dami eDaiéa ereorsonBld| of, .t he for m$ubsgtgute sheeth2Z6[28 r |
has t he nmeani ng gi ve=sb6ve, and (4) rémoving the [err]-nethyl benzyl -

group of each di astereoi somer, thus separated, by hydrolysis wth
concentrated hydrochloric acid at_a tenperature of from80[err]Cto
110[err]C. 15. An opht hit ifki¢hipodias dhe sleariag gideingrorlepd 1,

intraocular pressure conpfifidyy ALISLHRAVENGPUY Plcasdtbsdddnty edy
2- hydroxy-3-[1-(1Hi m dazol -4- yl)al kyl]-benzenecarboxi m dam de as cl ai ned

in claim1, and one or nbh® REAINIR PF @AILAON-hdechihitalamidgi cal |y
acceptable carriers thereof. 16. A conpound as clainmed in claim1 as
specifically set forth herein. 17. A process for producing a conpound as
claimed in claiml substantially as herein described with reference to the
Exanmples. 11111121 111121211111121111111 _
(2) reacting the resulting alkyl 2-hydroxy-3-[1-
(lH-imidazol-4-yl)alkyl]-benzenecarboximidate

of the formula

R, OH N

|/ | Oalk  (111)

in which R; has the meaning given above and alk

represents an alkyl radical having 1 to 4
carbon atoms, with one of the enantiomers of a-

methylbenzylamine;

(3) separating the resulting 2-hydroxy-3-[1-(1H-
imidazol-4-yl)alkyl]-N-a-methylbenzyl-
benzenecarboximidamide diastereoisomers of the

formula

(Iv)

in which R; has the meaning given above; and

L




15.

l6.

17.

r . ——'—-"'-——_'-_‘-‘—_-_ Y
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| pete 2.8.MA.0%B. | o

(4) removing the a-methylbenzyl group of each
diastereoisomer, thus separated, by hydrolysis
with concentrated hydrochloric acid at a

temperature of from 80°C to 110°C.

An ophthalmic composition for the lowering of the
intraocular pressure comprising an effective amount
of a substituted 2-hydroxy-3-[1l-(l1H-imidazol-4-
yl)alkyl]-benzenecarboximidamide as claimed in claim
1, and one or more solid or liquid non-toxic

ophthalmologically acceptable carriers thereof.

A compound as claimed in claim 1 as specifically set

forth herein.

A process for producing a compound as claimed in
claim 1 substantially as herein described with

reference to the Examples.

R AL R



